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About SETAC
SETAC is a not-for-profit, worldwide professional organization comprised of about 5, 300
individuals and institutions in over 90 countries dedicated to the study, analysis and solution of
environmental problems, the management and regulation of natural resources, research and
development, and environmental education. Our mission is to support the development of principles
and practices for protection, enhancement and management of sustainable environmental quality
and ecosystem integrity
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Keynote Abstract

Programme that has taken the role of EURAPMON, starting in 2017
and finalizing in 2021.

Ecotoxicology on effluent assessment legislation: The
Brazilian example.

Furthermore, Wildlife (Eco)Toxicology also helps the legal system
providing scientific and technical expertise in crimes against wildlife,
biodiversity and the environment. In some cases, biomonitoring
schemes need the use of forensic methodological tools instead of
biomonitoring programmes methodologies. For this reason, both
biomonitoring and criminal investigation must be carried out in
coordination. Spain is carrying out a programme fighting against the
illegal use of poisons in the environment since 1998 (venenono.org),
which was awarded in 2015 with one of the “Best of the Best Life
Nature Projects” awards. The four research laboratories specialized
in Wildlife Toxicology in Spain are involved in this official
programme, offering analytical and forensic support. These Spanish
Wildlife Toxicology labs are coordinating a similar network in
Europe throughout the ERBFacility COST-Action. The main
research activities related to poisoning and forensic toxicology will
be highlighted.

Dr. Alexandre Arenzon
UFRGS - Brazil
Among South American countries, Brazil is apparently the only one
to have specific legislation on effluent ecotoxicological assessment.
Thus, although this legislation is something to be proud of, its
practical application remains deficient since the legislation
establishment until nowadays. Naturally, from the first time that
effluents assessment appears in Brazilian legislation in 1986 to the
last version of the law in 2011, there were significant improvements.
Nevertheless, it is important to say that, according to the law, some
decisions related to the effluent assessment should be done by the
local Environmental Agency. However, frequently, the organismstest used in assays is chosen by the laboratory of the analyzes or by
the effluent generator. This situation allows the choice of the most
"convenient" method or species to be used. Therefore, it is crucial
that Environmental Agencies must be critical about methods and
results; but in order to do that, the spreading of ecotoxicology
knowledge into Brazilian environmental regulatory agencies is an
imminent necessity. This consideration may be applied not only for
Brazil but all Latin America countries.
Wildlife Toxicology within the One Health context
Prof. Dr. Antonio J. García-Fernández
Wildlife (Eco)Toxicology plays a fundamental role to understand the
One Health concept, which is based on the interconnection between
human, wildlife and ecosystem health. In addition to the health
endpoint, the reduction of contaminant-related costs is an important
scope of wildlife biomonitoring studies. Biomonitoring studies in
raptors at local and regional scales, especially in carrion feeders, are
a good example of the use of wildlife toxicological studies within the
One Health strategy. These studies are essential to better understand
contaminant accumulation in the organisms, as well as the
mechanisms of action and toxic effects of the chemicals in free living
species at different ecological levels (individual, species, population,
community). Moreover, this knowledge is needed to suggest new
legal and/or technical measures or to implement those that already
exist. Examples showing how concentrations of certain
organochlorine pesticides in blood samples of eagle owl, booted
eagle, common buzzard or goshawk, among others decreased after
the ban on the use of these pesticides will be shown. In addition,
results of organochlorine pesticides in eggs of a declining population
of Montagu’s harriers, which were similar to those reported in breast
milk of women, will be discussed. These are good examples showing
how biomonitoring studies can help to implement existing laws and
promote new others. The usefulness of these studies is being
evaluated on a large scale (e.g. European projects). The main findings
of two European networking actions using raptors as biomonitors of
environmental pollution will be presented: (i) EURAPMON
(Research and monitoring for and with raptors in Europe), an ESF
Research Networking Programme that ran from 2010 to 2015
(eurapmon.net); and (ii) ERBFacility (European Raptor
Biomonitoring Facility), a COST-Action within the Horizon 2020
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Arsenic and antimony in airborne particulate
anthropogenic sources and speciation analysis.

matter:

Daniel Sánchez-Rodas,
Centre for Research in Sustainable Chemistry-CIQSO, University of
Huelva, Spain.
Air pollution is a worldwide issue that affects both human health and
the environment. One aspect under study in relation to air pollution
is airborne particulate matter (PM), which represent a health thread
due to its inhalation. The concentration and size distribution of PM
has been included in legal regulations of several countries, mainly in
relation to particles with aerodynamic diameter less than 10 µm or
2.5 µm (PM10 or PM2.5). Another important parameter is the
chemical composition of PM, which is rather complex. PM may
contain inorganic and organic compounds, as well as metals and
metalloids of toxicological significance. This presentation will
discuss the anthropogenic sources that are most responsible for
arsenic (As) and antimony (Sb) in PM. From an analytical point of
view, it will describe how total content of As and Sb can be
determined in PM. These data, in combination with the determination
of the overall chemical composition of PM, are used to estimate
source apportionment using statistical treatment. Also, a more
advance approach based on speciation analysis, can give additional
information for the identification and discrimination of emission
sources of these two metalloids. Speciation analysis provides
information about the different species (e.g. different oxidation
states) in which an element is distributed in the sample. To perform
speciation analysis, a separation technique (e.g. chromatography
HPLC) is combined with a suitable atomic spectroscopic detection
(e.g. atomic fluorescence spectroscopy AFS). Examples of speciation
analysis in industrial and urban areas will be shown to identify
anthropogenic sources of As and Sb in PM.
Chemical impact of plastics in marine biota
Ethel Eljarrat,
Institute of Environmental Assessment and Water Research-CSIC,
Spain
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There are more than 3300 chemical substances associated with
plastics, and more than 60 ranks highest for environmental and
human health hazards. The most commonly used additives in plastic
materials are plasticizers, flame retardants, antioxidants, acid
scavengers, light and heat stabilizers, lubricants, pigments, antistatic
agents, slip compounds and thermal stabilizers. In this presentation,
we focused on plasticizers and flame retardants, since they can
constitute up to 70 and 25% of the total plastic weight, respectively.
We will present different studies related with the presence of
halogenated flame retardants (HFRs), including the legacy
polybrominated diphenyl ethers (PBDEs) as well as the emerging
HFRs such as dechloranes, and organophosphate plasticizers
(OPFRs). Different marine mammals (dolphins, sperm whales,
elephant and fur seal) from Mediterranean Sea, Atlantic and Indian
Ocean, as well as from remote areas such as Antarctic Peninsula were
analyzed. Results obtained increased our knowledge about the
occurrence (with levels up to 12.1 µg/g lipid weight for HFRs, and
up to 41.2 µg/g lipid weight for OPFRs), bioaccumulation and
biomagnification processes, maternal transfer and long-range
transport of these emerging pollutants. Moreover, temporal trend
studies showed that legacy PBDE values in dolphins decreased from
1990 to 2018. However, 33% of the analyzed individuals still
presented PBDE levels higher than the threshold – 1500 ng/g lw –
potential risk for hyperthyroidism and associated thyrotoxicosis. As
regards OPFRs, it is interesting their tissue distribution showing a
high affinity for the brain tissue. This is extremely important due to
the neurotoxic effects of several compounds such as tris(chloroethyl)
phosphate (TCEP) and tri-n-butyl phosphate (TNBP). Finally, OPFR
levels were compared with PBDE concentrations, and their values
were similar or one or two orders of magnitude higher. Plasticizer
levels can be a direct consequence of plastic debris impact, but more
data in different seas, and comparison with plastic debris distribution
studies, must be done.
Advances in Ecological
Contaminated World

Assessment

for

Managing

a

Glenn Suter
In the 1960s, the world became aware that chemicals in the
environment were causing toxic effects in nonhuman organisms as
well as people. New environmental laws and new environmental
agencies required protection of the environment without undue
burden on economic interests. Advances in ecotoxicology and
environmental chemistry provided essential knowledge but not the
information required by decision makers. The process of translating
data into useful information is called assessment. The first formal
methods for assessment of environmental contaminants were
developed in the 1980s. Early contributions included models of
transport and fate of chemicals and models of effects in populations
and ecosystems of various species and life stages. However, the most
important advance was the development of standard frameworks for
assessment processes that assured develop of defensible results. In
particular, the framework for ecological risk assessment included
problem formulation which clearly defines the agents to be assessed
and their sources, the endpoint entities and attributes to be protected,
the exposure processes, the environment within which exposure and
effects occur, and the data and analytical techniques to be used.
Problem formulation assures that the subsequent analyses will
provide the information needed for the decision. Following
ecological risk assessment, frameworks were developed for causal
assessment, integrated assessment, derivation of criteria values, and
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other assessment types. Recognition of the central role of combining
evidence to make inferences led to frameworks for weight of
evidence and systematic literature review. The result of all this work
on the fundamental concepts of environmental assessment is greater
transparency and reliability of the process of providing scientific
information to decision makers and stakeholders. It has also made
assessment a profession that can provide a rewarding career for
bright and ambitious environmental scientists. Our challenge is to
attract the best students to the profession, to provide them with
appropriate training, and to give them the rewards and recognition
due to the important work of informing environmental management
decisions.
BIOMONITORING
OF
HUMAN
EMERGING ORGANIC CHEMICALS

EXPOSURE

TO

Kurunthachalam Kannan
Wadsworth Center, New York State Department of Health and
Department of Environmental Health Sciences, State University of
New
York
at
Albany,
New
York,
USA,
email:
kurunthachalam.kannan@health.ny.gov
Long term, low-level exposure to a variety of toxic environmental
chemicals present in consumer products and foodstuffs can interfere
with hormone function and contribute to the development of a variety
of diseases and health problems. To address the exposure to toxic
chemicals to which people are exposed, and the amounts of
chemicals in people's bodies, many developed nations have
implemented nation-wide biomonitoring programs.
The
biomonitoring programs have been successful in informing the
regulatory agencies on the health and nutritional status of populations
along with a variety of toxic chemical exposures. This presentation
is focused on how the biomonitoring programs can help make
decisions in protecting the public health.
Biomonitoring studies focused on endocrine disrupting chemicals
such as phthalate esters, parabens and bisphenol A (BPA) are
discussed. Phthalates, parabens and BPA are reproductive toxicants
and endocrine disruptors. Although human exposure to these
chemicals is inevitable, owing to their use in several consumer
products, the daily exposure dose is still not well known. A
biomonitoring approach, that involves measurement of
concentrations of target chemicals in human urine and by use of a
simple pharmacokinetic model, we estimated total daily exposure
doses of these toxic chemicals. To complement the results obtained
in biomonitoring studies, we also measured contaminants in various
exposure sources including dust, indoor air, cosmetics, and food
samples for the calculation of daily exposure doses using the direct
measurements, which is termed as external dose. A comparison was
made between the exposure doses calculated using the biomonitoring
approach and the direct measurement of contaminants in food and
dust. This approach helped in the identification of novel metabolites
of toxic chemicals in human specimens.
Biomonitoring and environmental monitoring studies on human
exposure assessment to toxic chemicals were applied for a wide
range of contaminants in populations. Several multinational studies
were conducted to elucidate global exposure patterns of emerging
environmental contaminants. It was found that the chemical
exposures in populations in various countries are similar, although
the profiles (i.e., patterns of various chemicals) of exposure varied.
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Age, gender, ethnicity, occupation and other life style factors affect petrochemical, winery, pharmaceutical, slaughterhouse, textile, and
chemical exposures, depending on the type of chemical in question. pesticide manufacturing plants, contain considerable nonThe sources of exposures varied among chemical classes.
biodegradable, recalcitrant, and refractory organic compounds.
Conventional treatment cannot remove these pollutants; therefore,
Current research is focused on elucidating the association between standard regulations cannot be reached. Hence, advanced oxidation
chemical exposures and health outcomes in populations. processes (AOPs) are used efficiently to degrade resistant materials
Furthermore, the chemical exposure biomarkers are concurrently or mineralizing stable, inhibitory, or toxic contaminants. Even
measured with various effect markers (such as oxidative stress though AOPs are highly effective in treating organic compounds,
markers) in human specimens to enable association between some drawbacks prevent their commercial applications. A high
chemical exposures and effects as well as pathways/mechanisms of requirement of oxidant/catalyst dosage, high electrical power
such effects. The exposure assessment studies are further advanced consumption, and nutrients removal are common disadvantages of
to the concept of exposome which includes biomonitoring and AOPs. Thus, these processes are recommended as complementary
metabolomic analyses of human specimens.
treatment options, either as pre-treatment or post-treatment, to
biological processes. Advanced wastewater treatment is focused on
We want our research to have impact!
the reduction in operation and maintenance costs, making the
combined processes more attractive than conventional methods. The
Mary C. Reiley,
optimized integration of AOPs and biological processes contributes
Vice President SETAC World Council
to a cleaner production and greener environment, providing highquality treated effluents and allowing water recycle in industrial
We want our research to have impact to make the world better! Yet, applications with overall pollutant removal efficiencies over 90%.
for most of us, our academic preparation did not include classes (or
even a class) in communicating science to non-scientists. It is a skill
we have picked up on the job or not picked-up at all and it is
frustrating. Frustrating for us as we try in earnest to explain how our
work can help the decision-maker make a sound, defensible decision.
Frustrating for the decision-maker who feels the science presented to
him/her is too complicated or worse yet, useless and thus ignored.
And frustrating to businesses and taxpayers when the science is
ignored in favor of setting a simple policy or decision. Such policies
and decisions often waste business and taxpayer time and money and
stymie economic growth because the policy/decision is significantly
over-protective of the resource, or, it is under-protective and will
eventually require business and taxpayers to spend time and money
cleaning up or fixing the resulting damage.
We will look at and discuss examples and alternative ways to make
our work consumable by non-scientists so they will feel comfortable
using it in their policies and decisions and be able to explain why
they did.
Advanced Industrial Wastewater Treatment towards a Cleaner
Production and Greener Environment
Mehrab Mehrvar, Ph.D., P.Eng.
Department of Chemical Engineering, Ryerson University, Toronto,
Ontario, Canada E-mail: mmehrvar@ryerson.ca
The decreasing availability of freshwater resources has redirected the
objectives in the area of water and wastewater treatment from
disposal to minimization, reuse, and recovery. On the other hand, the
increasing trend of toxic, recalcitrant, and inhibitory compounds in
industrial wastewaters has had adverse effects on the quality of the
environment. Moreover, the progressively stricter standards for
effluent discharge worldwide have made the developing of advanced
water treatment technologies necessary. As a result, a high level of
treatment must be achieved by developing novel technologies to
accomplish higher degradation rates with cost-effective
performance. Therefore, advanced wastewater treatment has become
crucial for the continuing development of the society. Although
biological wastewater treatment is known as the most cost-effective
treatment method, several industrial effluents, such as those from
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Environmental Issues in Colombia:
sustainable development

a long trip toward

Prof. Jesus Olivero-Verbel. Ph.D.
Environmental and Computational Chemistry Group, University of
Cartagena,
Cartagena,
Colombia,
e-mail:
joliverov@unicartagena.edu.co
Colombia, as many developing countries in the world, faces different
types of environmental disputes derived from lack of planning,
unreliable environmental regulations, and corruption, among other
factors. Although the country possesses abundant water resources
and one of the largest biodiversity in the planet, anthropogenic
interventions are reducing water quality and pushing many species
toward extinction. Gold mining carried out directly on riverbeds is
incorporating several trace elements, in particular mercury, into the
trophic chain, reaching fishing communities, many of them
indigenous citizens. Large-scale coal mining is polluting nearby
ecosystems and ports with heavy metals and PAHs. Ramsar wetlands
and coral reef habitats are threatened by pesticides and emergent
pollutants. The main river system, the Magdalena watershed,
receives all kinds of contamination loads, clearly visible when
sediment extracts are evaluated using C. elegans. Moreover, still one
of the biggest obstacles is the lack of assessment of the water quality
status and its impact on public health. These issues are being
addressed through different initiatives. One of them, environmental
education, is needed at all levels to transfer knowledge that could be
incorporated into decision-making opportunities.
Biomonitoring for human exposure to toxic metals and
metalloids: the analysis of non-traditional matrices.
Patrick J. Parsons, Aubrey L. Galusha, and Lyn Howard.
Biomonitoring represents the most health relevant assessments of
human exposure to environmental contaminants. Traditionally,
human biomonitoring involves the analysis of body fluids such as
blood and urine for environmental contaminants and/or their
metabolites. However, the analysis of non-traditional matrices such
as placenta, bone, deciduous teeth and follicular fluid may provide
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important information during critical windows of exposure, endocrine disruptors etc. and we can help our societies to build a
especially for vulnerable populations. Our research is focused on more effective response to that challenges.
biomonitoring for exposure to inorganic contaminants, which
includes legacy contaminants such as lead, cadmium and mercury, as
well as the rare earth elements, which are an example of emerging
inorganic contaminants, increasingly found in e-waste. Data will be
presented for a study that was conducted on post-mortem bone
samples collected at autopsy from 7 patients, most of whom had
received parenteral nutrition (PN) for at least a decade. The initial
objective was to measure cumulative exposure to aluminum, which
is a particular concern for PN patients. Yet this study subsequently
uncovered exposures to other elements, including those that comprise
the group known as the rare earth elements (REEs). Accumulation of
REEs found in the PN bones were orders of magnitude greater than
the comparison group. For two patients, anomalously high levels of
gadolinium (Gd) were detected, likely due to Gd-containing contrast
agents used in MRI studies, and may have caused nephrogenic
systemic fibrosis in one of them. An investigation into sources of
other REEs in the PN population led to detection of ultra-trace REE
levels in PN solutions that matched the composition of the bone.
Additional work in our laboratory has focused on the effects of longterm PN on bone mineral health, especially as it relates to status of
the alkaline earth elements in the bones from these patients.

"The Global Environment Outlook and Global Chemicals
Outlook 2019: Challenges for the Environmental Toxicology and
Chemistry in LatinAmerica"
Ricardo Barra.
Faculty of Environmental Sciences and EULA Chile Centre,
University of Concepción, Chile
The recently launched Global Environment Outlook (GEO 6) and the
Global Chemicals Outlook II (GCO) during this year are important
flagship UN reports that should warn the scientific community to act
and to react more rapidly in relationship to manage chemicals risk
and address on a more comprehensive way the issue of chemical
pollution. Sustainable development goals (SDGs) towards 2030 are
an interesting pathway to face big challenges as the pace of chemicals
production surpass by large our capabilities to address in a reasonable
way the potential risk of new chemicals released in our environment
every day. The global policy response have been to address
selectively groups of chemicals based on their global concern, such
is the case of Persistent Organic Pollutants of the Stockholm
Convention, but we are challenged by this chemical by chemical
approach, since new chemicals threats appears continuously, without
and effective societal response so far. In this talk, the author will
introduce the major issues that chemical pollution poses to the global
environment, but also a personal view on how to progress, allowing
our region to increase chemicals risk awareness and potential
responses at local and regional level. The theme for this year GEO 6
Report was healthy planet, healthy people, raising awareness on
keeping the conditions for maintaining health given our current
understanding of the relationships between human wellbeing and
ecosystems integrity. How the society responds to chemical
pollution, also depends on the scientific development and awareness
of these issues. It is clear that chemicals are an integral part of our
modern life and we need them, but it is also a reality that many
chemicals considered safe are now causing issues such in the case of
plastics pollution, pharmaceuticals and personal care products,
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Platform
- Part 1

Abstracts

general, the CECs mixture has a less significative effect over
biomarkers in this experiment, indicating that responses must be
discussed not considering only the synergistic effects of these
contaminants in the organism, but the individual uptake and
metabolism.

Ecotoxicological studies on aquatic organisms exposed to 3 Brazilian sugarcane cultivation effects: a ecosystem models
environmental pollutants: what is done and what is missing? - study on the associated of macroinvertebrates community of
Part
1 Eichhornia
crassipes
M. Yoshi, NEEA/ CHREA - São Carlos Engineering School / São
1 Biochemical and physiological alterations of the Euglenas Carlos School of Engineering; L.J. Kato, NEEA/CRHEA/SHS, São
gracilis algae in a chronic study in the presence of Estanozolol. Carlos Engineering School, University of São Paulo; J. Freitas, T.J.
G.S. Erzinger, University of Joinville Region / Pharmacy and Pinto, University of São Paulo / São Carlos School of Engineering;
Medicine; L.F. del Ciampo, i4AGRO; C.K. Machado, University of B. Veloso, Chemistry Institute - University of Campinas; C.C.
Joinville Region / Program in Health and Environmen; D.D. Vicente, Raimundo, Chemistry Institute - University of Campinas / Química
Universidade da Região de Joinville - UNIVILLE / Departamento de Analitica; L.C. Schiesari, University of São Paulo / Escola de Arte,
Farmacia; B.R. Wiedemann, Universyty of Joinville Region / Ciências e Humanidade; M.A. Daam, New University of Lisbon; E.
Depatment of Pharmacy; p.t. de souza, University of Joinville Region Espindola,
University
/
Hydraulics
and
Sanitation
/
Departmente
of
Pharmacy The demand for renewable fuels production has grown exponentially
Several researchers due to their difficulty in elimination have in Brazil. The State of São Paulo are responsible for 60% of the
reported contamination of water resources by "emergent pollutants", national production of sugarcane. Based on incentives to the ethanol
especially anabolic hormones, by traditional methods of water industry, since 2005 there has been expansion of sugarcane
treatment. Ethanazolol is the main anabolic hormone seized by the cultivation areas, previously were occupied by pasture. This study
Federal Police, being a concern with its final destination. The present evaluated the effects of landscape change on the macroinvertebrate
work used the Euglenas gracilis algae as a bioindicator of communities associated in the roots of the aquatic macrophyte
environmental toxicity, evaluating the biochemical and physiological Eichhornia cassipes. The study area is located in an experimental
aspects resulting from a chronic study of 45 of exposure. The results farm in the municipality of Brotas/SP/Brazil, where plots of 2,500 m2
obtained showed that concentrations higher than 0.03 mg L-1 initiate with a mesocosmos of 9,000 L at the center are installed with the
a process of inhibition of different biochemical and physiological following treatments: conventional pasture (CP); intensive pasture
parameters on these algae and that cause alterations on the amount of (IP) with application of nutrients in the soil, and sugarcane (SC) with
chlorophyll produced, on the other hand, smaller concentrations lead application of nutrients in the soil and the insecticide Regent 800WG
to an increase of physiological activity of algae.
(a.i. fipronil), following the management of the crop. The sampling
was performed 65 and 30 days after application of the nutrients and
2 Biomarkers response in tissues of the brown mussel Perna insecticide, respectively, in the areas of intensive pasture and
perna exposed to environmental levels of Contaminants of sugarcane. A total of 2999 individuals were sampled (1,295: CP, 902:
Emerging
Concern IP, 802: SC), distributed in 8 orders, with the highest occurrence of
D.M. Santos, University of São Paulo / Chemistry; L. Maranho, Diptera (41%), Odonata (18%) and Hemiptera (9%). The results of
Universidade Santa Cecilia / Departamento de Ciências do Mar; D. applying the ecological indexes of richness and diversity were not
Abessa, Unesp / Marine Biology and Coastal Management; M. significant. Failure to observe the effects follow two hypotheses: in
Marchi, Unesp- Institute of Chemistry / Analytical Chemistry relation to the biomass of aquatic macrophytes that directly influence
The toxic effects of contaminants of emerging concern (CECs) in the density and composition of the associated community, comparing
marine organisms are in evidence, once these compounds have been CP: 55 g, IP: 39 g and SC: 49 g, haven't a significant and direct effect;
detected in coastal areas worldwide. The adverse effects of some and the presence of the insecticide, CP 1.6 µg/L, IP 3.4 µg/L and SC
CECs as triclosan (TCS), methyl-triclosan (MeTCS), bisphenol A 34.7 µg/L, were present in low concentrations. Analyzing other
(BPA), nonylphenol (4-NP), octylphenol (4t-OP) and 17α- indices, such as %EPT (presence of orders Ephemeroptera,
ethinylestradiol (EE2) and their mixture, were investigated through Plecopteran and Trichopteran), only in the CP and IP treatments were
the exposure of the brown mussel Perna perna. For this purpose, identified the individuals of the Ephemeroptera order, besides the
effect biomarkers as acetylcholinesterase (AChE), lipid peroxidation absence of shredders feeding group, thus demonstrating that there is
(LPO), glutathione-S-transferase (GST), glutathione peroxidase a change in the environment, since these orders are sensitive. The
(GPx) and DNA damage in gills and digestive gland were measured study shows that when applying the indexes of richness and diversity
after 120h exposure in different concentration levels: individually, at there was no significance because the biomass of the aquatic
10 ng L-1 for TCS and MeTCS; 25 ng L-1 for BPA and EE2; 60 ng macrophytes were not affected and because of the low concentrations
L-1 for 4NP; 100 ng L-1 for 4t-OP and in the mixture of all selected of the pesticide quantified. But when addressing EPT and functional
CECs. An experiment involving 10 times the initial concentration feeding groups, there are a little effect among treatments.
level has also investigated. The results had demonstrated that,
compared with controls, environmental levels express significative 4 Degradation and elimination of anticancer drugs by water and
DNA damage in gills for MeTCS and in digestive gland for TCS; For wastewater treatment - toxicity and biodegradability before and
LPO, effects could be observed for almost all contaminants in gills, after
the
treatment
and for MeTCS, BPA and 4t-OP in the digestive gland. For AChE in C. Lutterbeck, University of Santa Cruz do Sul / Graduate Program
gills, the effects were observed for MeTCS and EE2, just in higher in Environmental Technology; .L. Machado, V.G. da Silva,
investigated levels, while in the digestive gland the effect was University of Santa Cruz do Sul / Graduate Program in
observed in lower concentrations for TCS, 4t-OP, and BPA. In

7
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Environmental
Technology
During the last 20 years, researchers have focused their attention on
the environmental fate of anticancer drugs as well as on the risks that
these compounds may pose to humans and the environment. In
general, these compounds are characterized by a poor environmental
biodegradability and often they are not completely removed by
conventional wastewater treatments. So called advanced oxidation
processes (AOPs), i.e. additional oxidative treatment of wastewater
treatment plant effluents has therefore been taken into consideration
to solve the problem. Such processes are also used as a final treatment
for the treatment of potable water. Among them is the treatment with
UV light. Some advanced oxidation processes (AOPs) have been
shown to eliminate pharmaceuticals in general at a high degree.
However, often incomplete mineralization results in the formation of
unwanted transformation products (TPs) of unknown chemical
structure, toxicity and fate. In some cases, it was shown that TPs were
easier to biodegrade compared to the parent compounds. However, it
was also found that many TPs are not biodegradable and are more
toxic or exhibiting a different toxicity profile than the parent
compounds. The present research provides an overview on different
treatments used (chlorination, ozonation, photo treatment, and other
non-conventional treatments) to remove anticancer drugs from water
(surface, distilled and ultrapure) and wastewater. It evaluates their
efficiency based on the degrees of elimination, mineralization,
biodegradation and toxicity of the parent compounds as well as
possibly
formed
TPs.

gradients with higher concentrations. Ours findings showed that even
presenting low acute toxicity, chronic exposure to 2,4-D impaired
biochemical, physiological and behavioral aspects of tadpoles, which
may compromise their health and survival on natural systems.

6 Is iron limiting the growth of microbial communities in
upwelled
waters
off
Valparaíso,
Chile?
P. Echeveste, Universidad de Antofagasta / Instituto de Ciencias
Naturales Alexander von Humboldt; P.A. Auger, University of. Brest
/
Laboratoire
d'Océanographie
Physique
et
Spatiale
Primary productivity in ~30% of the world's oceans is limited by the
bioavailability of Fe. Worlwide it has been proposed to pour Fe to
the ocean expecting to increase primary production, an objective also
seeked in the Humboldt Current System (HCS), one of the most
productive region in the world. However, we are far to understand
the consequences that such dumps could have in the HCS. Thus,
using ultra-clean techniques to avoid Fe contamination, we seeked to
determine whether the natural microbial community composition of
recently upwelled water masses in the coastal zone off Valparaíso
(Chile) might be limited by Fe. When 1nM Fe was added, the whole
phytoplankton community grew (expressed as chlorophyl a
concentrations), although at a similar degree to controls (no Fe
added). However, the abundance and composition of the pico- and
nanoplankton community varied among treatments, as did the
photosynthetic efficiency that was improved with the Fe addition.
Moreover, Pseudonitzschia sp. was present in the seawater, but its
abundance or domic acid production did not varied among the
5 Effects of 2,4-D-based herbicide (DMA® 806) on sensitivity, treatments. These results point to the significant role of Fe in
respiration rates, energy reserves and behavior of tadpoles determining the community composition and abundance of the
J. Freitas, University of São Paulo / São Carlos School of microbial
community
of
the
HCS.
Engineering; L. Girotto, University of São Paulo; B. Veloso,
Chemistry Institute - University of Campinas; C.C. Raimundo, 7 Mercurio y arsénico en peces en la ciénaga de Ayapel y en dos
Chemistry Institute - University of Campinas / Química Analitica; ciénagas satélites (Córdoba, COLOMBIA). Riesgo humano y
L.C. Schiesari, University of São Paulo / Escola de Arte, Ciências e ecotoxicológico
Humanidade; R. Gebara, Federal University of Sao Carlos; E. M.L. Pedraza, Universidad Pedagógica y Tecnológica de Colombia /
Espindola, University / Hydraulics and Sanitation; L. Goncalves, Maestría en Ciencias Biológicas; A. Espinosa Ramirez, Universidad
Federal
University
of
Sao
Carlos Pedagógica y Tecnológica de Colombia / Ciencias Biológicas
Brazil is the largest producer of ethanol from sugarcane in the world La ciénaga de Ayapel y sus ciénagas satélites, hacen parte del
and the consumption of pesticides has extensively increased for the complejo de humedales interiores del norte de Suramérica declarada
maintenance of these crops in the country. In tropical areas, de importancia RAMSAR por albergar diversidad de biota y por ser
agricultural activities of sugarcane are intensified during the rainy paso obligado para especies migratorias. Recibe influencias hídrica
season, which coincides with the occurrence and reproduction for y sedimentaria de los ríos San Jorge y Cauca. Allí se desembarca el
most amphibians. This study evaluated the acute toxicity of 2,4- 23% de la explotación pesquera de la macrocuenca del río
dichlorophenoxyacetic acid (2,4-D) on tadpoles of three species and Magdalena, de lo cual dependen miles de pobladores que
chronic effects of this herbicide were assayed by hepatic energy desempeñan además actividades de minería, agricultura y ganadería.
reserves, respiration rates and behavior analysis, using Lithobates Las principales especies de peces de interés comercial son el
catesbeianus as amphibian standard species. Avoidance test was also bocachico (Prochilodus magdalenae), el bagre rayado
conducted to demonstrate the ability of tadpoles to avoid 2,4-D- (Pseudoplatystoma magdaleniatum), que representan el 41% de las
contaminated areas. Sensitivity to 2,4-D varied greatly among capturas y suplen las necesidades de consumo humano. El blanquillo
tadpoles species. Leptodactylus fuscus presented the lowest (Sorubim cuspicaudus) también es consumidos con frecuencia en la
LC5096h, 28.81 mg/L, followed by Physalaemus nattereri (143.08 zona debido a la disminución de otras fuentes protéicas o para la
mg/L) and L. catesbeianus (574.52 mg/L). Chronic exposure to 2,4- comercialización. Dada la reconocida contaminación de estos
D delayed metamorphosis of tadpoles exposed to 125 μg/L, in sistemas acuáticos el objetivo del trabajo fue determinar la doble
addition to a decreased growth. Biochemical results showed that total exposición a mercurio (Hg) y arsénico (As) en peces de consumo
hepatic lipids increased twice in tadpoles exposed to 125 and 500 humano para establecer los niveles de riesgo en dos épocas
μg/L. Individual lipid analysis also showed increases on hidroclimatólógicamente contrastantes y establecer alerta del riesgo
phospholipids and aliphatic hydrocarbons contents and decreases on ecotoxicológico para las más de 52 taxas de necton y de otras de este
free fatty acids and triglycerides, indicating a disruption of lipid "hot spot" de biodiversidad. Se colectaron peces, agua y sedimentos
metabolism by 2,4-D. Reduction on respirations rates and swimming en las ciénagas de: Escobillas, Los Paticos y el centro de la ciénaga
speed were also recorded in tadpoles exposed to the herbicide. de Ayapel. En el periodo de aguas bajas se redujeron las capturas de
Tadpoles showed to avoid 2,4-D, however they did not distinguish bagre rayado, mientras aumentaron las de blanquillo y por ende su

8

SETAC Latin America 13th Biennial Meeting Abstract Book

comercialización y consumo en la región. Los peces capturados en
las faenas artesanales no cumplen con la talla mínima para
salvaguardar su conservación, se detectaron niveles de Hg y As por
debajo de norma OMS pero con diferencias estadísticamente
significativas, siendo el blanquillo el más contaminado doblemente.
El agua de las tres ciénagas presenta niveles de arsénico superiores a
lo sugerido por OMS para este reconocido cancerígeno, lo cual debe
alertar vigilancia al acueducto municipal que usa aguas de la ciénaga
como fuente para potabilización. Los resultados indicarían posibles
impactos en la estructura del necton del complejo cenagoso y las
redes tróficas asociadas, como la de aves y reptiles que también
consumen peces, lo que se convierte en una oportunidad de
seguimiento ecotoxicológico en sitios de interés de conservación de
la
biodiversidad
neotropical.
9 Toxicity of vinasse and the pesticides DMA 806 BR and Regent
800 WG from cultivation of sugarcane to the neotropical
cladoceran
C.
silvestrii
L. Conceição Menezes da Silva, Universidade de Sao Paulo / Núcleo
de Ecotoxicologia e Estudos Ambientais - NEEA; M. Reghini, D.
Badolato Athayde, A. Ogura, University of São Paulo / Núcleo de
Ecotoxicologia e Ecologia Aplicada; T.J. Pinto, University of São
Paulo / São Carlos School of Engineering; M. Yoshii, University of
São Paulo / Núcleo de Ecotoxicologia e Ecologia Aplicada; J. Freitas,
University of São Paulo / São Carlos School of Engineering; L.
Girotto, University of São Paulo; L. Lopes, FURG- Universidade
Federal do Rio Grande / São Carlos School of Engineering; B.
Veloso, Chemistry Institute - University of Campinas; C.C.
Raimundo, Chemistry Institute - University of Campinas / Química
Analitica; M.A. Daam, New University of Lisbon; L.C. Schiesari,
University of São Paulo / Escola de Arte, Ciências e Humanidade; E.
Espindola,
University
/
Hydraulics
and
Sanitation
Sugarcane is one of the main monocultures in Brazil with annual
production of 640 thousand tons. In this scenario, one of the concerns
is the intensive use of pesticides and the residues produced in the
process such as vinasse. In this context, we evaluated the acute and
chronic toxicity of two pesticides used in this crop, the herbicide
DMA® 806 BR (i.a. 2,4-D) and the insecticide Regent® 800 WG
(i.a. fipronil) and vinasse in ecosystem models. The contamination
was carried out after six months of stabilization in 20 experimental
tanks of 1500 liters and six treatments: control, herbicide (D),
insecticide (F), herbicide + insecticide (M), vinasse (V) and vinasse
+ herbicide + insecticide (MV). The applied nominal concentrations
of the active ingredient were 447 µg/L of 2, 4 D and 63.49 μg/L of
fipronil. The nominal concentrations were based on the predicted
environmental concentration (PEC). In the case of vinasse, a volume
of 20 liters was applied to each tank, thus composing 1.3% of the
total volume of the mesocosmos. Toxicity tests were performed in
the laboratory using the water of the tanks in eight samplings until
reaching 45 days after the contamination. The tests followed the
Brazilian standard ABNT NBR 13373:2017 with immobility as acute
(48h) and reproduction as chronic (8d) endpoint. In precontamination sampling, the tanks showed no toxicity. Postcontamination treatments F, M, V and MV presented 100% mortality
up to the second week. In the third and fourth week except for V, all
treatments obtained toxicity above 50%. After 45 days, a period of
about five days of rain occured, after that, F and M had a mean
toxicity of less than 50%, V and MV showed 100% mortality of
organisms. The results demonstrated the influence of the mixture of
substances and the climate on the toxicity, since MV remained more
toxic than M and V over time; and V was more toxic after heavy rain
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that stirred the sediment, while F and M decreased by dilution. In the
treatment with the herbicide there was no mortality above 10%.
Regarding the chronic tests due to high mortality the results of F, M,
V and MV were invalidated. The only possible comparison was the
control with D where the statistical analysis showed that there was
no difference between them. The conclusion for the tests was that
with the exception of the PEC of the herbicide, all other combinations
could cause the species to disappear into the aquatic compartment
affected
by
the
contamination.
10 Toxicological Evaluation of Ibupphene using Bioindicators
Euglenas
gracilis
G.S. Erzinger, University of Joinville Region / Pharmacy and
Medicine; A.C. Ratayczyk, University of Joinville Region / Program
in Health and Environment; C.K. Machado, University of Joinville
Region / Program in Health and Environmen; D.d. Vicente,
Universidade da Região de Joinville - UNIVILLE / Departamento de
Farmacia
Concern about the quality of the water resources available on the
planet has been growing in recent times, because despite the
abundance of this resource, it is feared that the speed of waste
disposal may exceed the capacity for renewal and recovery of this
resource, which may make it insufficient to adequately to supply
human needs. With the increasing use of drugs for the population, it
has proportionally increased its disposal, allowing the arrival of more
varied forms of these products in aquatic environments. In the current
context of drugs that have become agents that pollute the aquatic
environment, it is important that the environmental impacts caused
by them are evaluated. Studies that evaluate these risks through tests
with organisms are deserving attention, because this is the way that
future possible damages and significant environmental changes can
be evaluated, thus giving the chance to develop methods of removal
of these contaminants and also to evaluate these methods. This study
investigated the behavioral to use Euglena gracilis to evaluate several
parameters that can be affected by contaminants. In the presence of
saturating light, culture exposed to ibuprofen suffered changes in
photosynthetic activity. These results point to changes that may be
used
for
biomonitoring.
The state of the art of ecotoxicology studies - Part 1
11 Assessing emergent pollutants on the context of climate
variability for Mangroves on the Guayas Estuary: A local and
expert
knowledge
approach.
M. Borbor-Cordova, Escuela Superior Politecnica del Litoral
(ESPOL) / Marine Science; I. Nolivos, M. Cornejo-Rodriguez,
Escuela Superior Politecnica del Litoral / Maritime Engineering and
Marine
Sciences
Mangroves forest are ecosystems threatened by anthropogenic and
natural stressors such as deforestation, urbanization, pollution, as
well as climate variability and change. The ecosystem services, they
provide are inextricably linked to the components of human
wellbeing, ecosystem and human health, and livelihoods. As these
ecosystems degrade, the most vulnerable communities are greatly
affected by the loss of mangrove services. Extreme climate events
and emergent pollutants are new hazards that mangroves are facing
and this will impact some on the good and services they provide. To
understand these complex interactions, we aim to develop an
operational research framework to identify and assess what are
vulnerabilities of the Guayas mangroves ecosystems on the context
of climate and emergent pollutants. To address this objective, we will
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apply a risk analysis framework using expert and local knowledge
and a literature review assessment of emergent pollutants on the
Guayas Estuary. Technical reports and Environmental Impact
Assessment on the shrimp, agricultural, urban activities will be
assessed to map stressors and with the expert judgement we will
prioritize what are the most critical issues on emergent pollutant on
the
context
of
climate
variability
and
change.
13 Bottlenose dolphins as sentinels of anthropogenic stressors
and estuarine pollution in mangroves of the Gulf of Guayaquil,
Ecuador
J. Alava, University of British Columbia / School of Resource and
Environmental Management; P. Calle, Escuela Superior Politecnica
del Litoral (ESPOL) / Facultad de Ciencias de la Vida; A. Tirape
Bajaña, ESPOL / Facultad de Ciencias de la Vida; G.A. Dominguez,
O. Alvarado-Cadena, M. Calle, Escuela Superior Politecnica del
Litoral (ESPOL) / Facultad de Ciencias de la Vida; P. Jimenez,
Fundacion Ecuatoriana para el Estudio de Mamiferos Marinos
(FEMM)
/
Toxicology
Department
The Guayaquil Gulf is the one of the most productive bioregion
harboring the largest estuary and mangrove area (i.e. Estuary of the
Gulf of Guayaquil) along the South American west coast; however,
the Guayaquil Gulf Estuary is also highly impacted by anthropogenic
activities and changes in land use, particularly agriculture,
aquaculture, industrial development, and urban sprawl are the main
stressors at the regional level. For instance, the Ecuadorian coastal
zone has lost close to 19% of the total mangrove area that existed (i.e.
182,157 ha) by 1984. The bottlenose dolphin (Tursiops truncatus) is
a charismatic and flagship species and the most common cetacean
found in the coastal waters, estuaries, and mangroves of Ecuador,
where this species gains attention from the public and eco-tourism,
as well as media and political venues, but it is listed as "Vulnerable
(VU)" marine mammal in the Red Data Book of Mammal species of
Ecuador. Population size estimates indicate a gradually declining
population growth in the Gulf of Guayaquil. Causes for this decline
are not clear, but anthropogenic factors are suspected including
degradation of the natural habitat, human activities linked to
uncontrolled dolphin watching, maritime traffic, marine sediments
dredging, incidental catches and direct hunting associated with
artisanal fishing and environmental pollution. Among the marine
mammal species used as indicators of contamination around the
world, the bottlenose dolphin serves as a sentinel species to monitor
the health and pollution of marine and coastal-estuarine
environments because of its long life span, high trophic level in the
marine food web and capacity to bioaccumulate environmental
pollutants such as persistent organic pollutants (POPs) and mercury.
Very little is known concerning contamination by POPs and mercury
in bottlenose dolphins from the west coast of South America. To
address this research gap, the use of dolphins as sentinel species of
ecosystem health in mangroves of the Gulf of Guayaquil recently
emerged as a novel idea to strengthen and stimulate the advancement
of marine eco-toxicology in Ecuador. This is of paramount
importance as chemical and biological pollution are identified as one
of the major threats for the conservation of bottlenose dolphin
populations
in
Ecuador.
14 Diversity and distribution of macroinvertebrates associated to
mangrove roots in the Salado Mangrove Fauna Production
Reserve,
Ecuador
A. Tirape Bajaña, ESPOL / Facultad de Ciencias de la Vida; M.
Calle, Escuela Superior Politecnica del Litoral (ESPOL) / Facultad
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de Ciencias de la Vida; K.P. Calle Delgado, Escuela Superior
Politecnica del Litoral / Facultad de Ciencias de la Vida
Mangrove roots are important habitats for many species. Despite the
great bioecological and tourist importance of the Salado Mangrove
Fauna Production Reserve and the existing knowledge about the
malacofauna in this area, few studies have focused on the association
of macroinvertebrates with the roots of the red mangrove; therefore,
was considered relevant to conduct a study of these communities and
characterize the distribution and abundance of these organisms in red
mangrove roots between December 2017 and November 2018, in
four sectors of the reserve: Tres Bocas, Plano Seco, Madre Costal
and Puerto Hondo. In order to obtain organisms, two red mangrove
roots (1-meter-long) with a homogeneous diameter per station were
randomly taken. The associated organisms collected were separated
by taxa and fixed in 10% formaldehyde for later counting and
identification to species using specialized taxonomic keys.
Preliminary findings revealed that bivalves were the most important
taxes in terms of abundance, and the most representative family was
Mytilidae (Mytella strigata, 39.54% and Mytella guyanensis,
32.86%), Dreissenidae (Mytilopsis trautwiniana, 26%) and Ostreidae
(Crassostrea columbiensis 1.6%). Additionally, physical-chemical
parameters were measured in the different sampling sites, such as:
salinity with values of 16.7-18.5 PSU, temperature with values of
26.6-28.1 °C, dissolved oxygen with values of 1.4-2.6 mg L-1 and
pH with values of 6.7-6.9. The maximum abundance of Mytella
guyanensis was found in Plano Seco stations with 6478 individuals,
followed by Tres Bocas with 3811 individuals, Madre Costal with
2113 individuals and finally Puerto Hondo with a total of 1056
individuals, which could be related to favorable environmental
conditions, such as the greater availability of microhabitats and food
supply. On the other hand, the Puerto Hondo station presented a more
inhospitable environment, due to the low levels of dissolved oxygen,
which contributes to the lower abundance of this species. However,
the physiological adaptation mechanisms of each of these species
should
be
considered.
15 Effects of multi-walled carbon nanotubes on Lithobates
catesbeianus (SHAW, 1802) tadpoles biomarkers in different
levels
of
biological
organization
B.S. de Souza, Federal University of Sao Carlos UFSCar Sorocaba
/ Post-Graduate Program on Biotechnology and Environmental
Monitoring; S. Irazusta, CEETEPS / Cooredenadoria de Pos
graduação - CEETEPS; S.E. Dal Medico, Federal University of Sao
Carlos (UFSCar) / Masters Program on Biotechnology and
Environmental Monitoring; C. Prata, Federal University of Sao
Carlos / Department of Biology; L.T. Oliveira, Federal Univerty of
Sao Carlos (UFSCar) / Department of Biology; E.T. Tsukada,
Federal Univerty of Sao Carlos / Department of Biology; C.R. de
Oliveira, São Paulo State University (UNESP) / Institute of Science
and Technology of Sorocaba; R. Salla-Jacob, Campinas State
University (Unicamp) / Department of Animal Biology; H.S.
Utsunomiya, Universidade Federal de São Carlos UFSCar Sorocaba
/ Biologia; E.C. Oliveira, Faculda de de Tecnologia de Sorocaba /
Sistemas biomedicos; E.P. Arruda Moraes, Federal University of Sao
Carlos / Department of Biology; M.J. Costa, Federal University of
Sao Carlos (UFSCar) - Soroca / Department of Biology
Search for materials improvement brought the development of
nanoparticles, which environmental and health consequences from
its use are slightly understood. Added to that context the drastic
populational decline of amphibians represents a concern due to their
increased susceptibility to pollutants. Thus, the present study aimed
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to investigate toxical potential of multi-walled carbon nanotubes
(MWCNT) at concentrations of 0.1 and 10 mg L-1 associated with
surfactant Pluronic™ F-127 (0,1%) and the isolated surfactant in
North American bullfrog tadpole (Lithobates catesbeianus, SHAW,
1802) via biomarkers on different levels of biological organization.
Animals (n = 12 per group) were individually exposed (96 hours),
the results were compared to the control group. The animals were
photographed, measured, heart rate and venipunctured for blood
sample (total erythrocytes, differential leukocytes, nuclear
abnormalities and comet assay). A decrease in body mass, with no
change in body size, activity level and stage of development were
observed, which indicates energy deviation to detoxification
processes of the xenobiotics. There was also tachycardia in the
Pluronic™ and 10 mg L-1 MWCNT + Pluronic™ groups, with no
change in the lowest concentration of the nanoparticle, indicating
increased cardiac performance related to homeostatic response to
increase perfusion and oxygenation of tissues responsible for
detoxification, corroborated by increased erythrocytes in the
Pluronic™ group. Genetic damage occurred to all xenobiotics,
however the damages were conserved only in the highest
concentration of MWCNTs. Animals body pigmentation exposed to
MWCNTs was reduced, probably due to the increase of melatonin
secretion and decreased stimulation of melanopsin. In addition, the
association between Pluronic™ and MWCNTs often resulted in
responses different from those when surfactant was used alone,
probably
due
to
competition
from
the
surfactant/nanoparticles/biological system interaction, indicating the
relevance of the study of the dispersing compounds of the materials
of interest, as well as the biomarkers in different levels of biological
organization. Results point to the urgency of new strategies and
public policies aimed at the environmental preservation, especially
to
the
anuran
amphibians.
16 Endocrine disruption promoted by the exposition of
considered safe levels of lithium and selenium over the
metamorphic
process
in
bullfrogs
F. Vidal, Federal University of Sao Carlos (UFSCar) - Soroca /
Department of Biology; C. da Costa Domingues, São Paulo State
University (UNESP); S.E. Dal Medico, Federal University of Sao
Carlos (UFSCar) / Masters Program on Biotechnology and
Environmental Monitoring; H.S. Utsunomiya, Universidade Federal
de São Carlos UFSCar Sorocaba / Biologia; L.T. Oliveira, Federal
Univerty of Sao Carlos (UFSCar) / Department of Biology; F.C.
Abdalla, Universidade Federal de São Carlos / Department of
Biology; C. Carvalho, Universidade Federal de São Carlos UFSCar
Sorocaba / Biologia; M.J. Costa, Federal University of Sao Carlos
(UFSCar)
/
Department
of
Biology
The presence of pollutants is a reality. These contaminants may have
influence over the endocrine axis, so the current work carried out a
21 days assay to analyze the effects of concentrations considered safe
to aquatic animals by the Brazilian Environmental Council for
lithium (2,5 mg L-1) and selenium (0,01 mg L-1), either isolated or
combined, over the hypothalamic-pituitary-thyroid (HPT) axis of
bullfrog tadpoles at Gosner's 25 stage. We tested four groups (n = 15
each) in a semi-static water renewal system, with animals of each
group exposed individually: control (CT); animals exposed to lithium
(LI); to selenium (SE), and exposed to both xenobiotics combined
(SELI). All the water parameters were in accordance with the OCED
- AMA guideline. After 21 days, we evaluated tadpoles' metamorphic
stages following the Gosner's table, the activity of the enzyme lactate
dehydrogenase (LDH) from the tail muscle, as well the morphology
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of thyroid gland. After exposure, all exposed groups expressed
external features compatible with animals in more advanced
metamorphic stages, but LDH enzyme activity decreased (P < 0.05)
only in SELI group. A remarkable finding was the reduction (P <
0.05) both in the area of the thyroid as well as in that of its follicles,
and in the number of follicles; these alterations are compatible with
an acceleration in the metamorphosis. Here we propose that the
exposure of bullfrogs to concentrations of these contaminants
considered acceptable in Brazil can in fact alter the HPT axis. As a
consequence, there is an abbreviation of the metamorphic period,
which can lead to deleterious effects in post-metamorphic animals,
such as a reduction in the size of post-metamorphic frogs, turning
them less competitive in terms of reproduction and in pray capture,
as well as more susceptible to predators in their natural habitats.
Altogether, these findings point to the urgency in revising the
Brazilian legislation regarding the concentrations of both lithium and
selenium that are considered safe to non-target aquatic organisms.
17 Evaluación ecotoxicológica en Cnesterodon decemmaculatus
expuestos
a
Ibuprofeno
L.B. Campos, Universidad Nacional de Lujan / Departamento de
Ciencias Básicas- Instituto de Ecología y Desarrollo Sustentable;
A.A. González Nuñez, M.J. Palacio, P.M. Castañé, Universidad
Nacional de Lujan / Departamento de Ciencias Básicas e Instituto de
Ecología
y
Desarrollo
Sustentable;
N.
Ossana,
El objetivo de este trabajo fue evaluar el efecto del Ibuprofeno sobre
distintos biomarcadores bioquímicos, genotóxicos y morfológicos en
adultos de C. decemmaculatus criados en cautiverio y realizar un
análisis integral mediante un IBR (integrated biomarker response).
Se realizaron ensayos agudos y subcrónicos (96 horas y 12 días), con
renovación del medio cada 4 días, en acuarios de vidrio con
fotoperíodo y temperatura controlados (16L:8O, 22 °C) y aireación
permanente. Los peces fueron aclimatados durante 7 días y
alimentados ad libitum y durante el ensayo con el 2 % de su masa
corporal. Se utilizaron 144 adultos que se distribuyeron en cuatro
grupos: [1] agua potable declorada (AP) (CN-control negativo), [2]
10 ppm de ciclofosfamida en AP (CP-control positivo de
genotoxicidad), [3] 50 ppb de ibuprofeno en AP (IBU50), [4] 100
ppb de ibuprofeno (IBU100) en AP. Diariamente se controlaron los
parámetros fisicoquímicos y la concentración de IBU en los medios.
Al finalizar la exposición los animales se sacrificaron y se les extrajo
sangre y varios tejidos y órganos (cerebro-C, hígado-H, branquias-B
y músculo-M). En sangre se evaluó los biomarcadores de
genotoxicidad (ensayo cometa-EC, micronucleos-MN y aberraciones
nucleares-AN). En C se determinó actividad enzimática de la
acetilcolinesterasa (AChE). En H, actividad catalasa (CAT),
glutatión-S-transferasa (GST), y contenido de glutatión (GSH). En B
se midió contenido de GSH y en M contenido de lípidos y la actividad
del sistema de transporte de electrones (ETS). También se calcularon
los índices morfométricos: factor de condición (FC) y
hepatosomático (IHS). Respecto al CN los individuos expuestos
sufrieron: daño genotóxico, aumentos de biomarcadores bioquímicos
(GST, GSH) y en músculo hubo una disminución de lípidos y ETS.
Para el IBR se utilizaron 9 biomarcadores (H: CAT, GSH, GST; M:
AChE, Lipidos y ETS; B: GSH y se incluyó dos parámetros de
genotoxicidad: el % de daño del EC y las AN). Los resultados
mostraron mayores diferencias en los animales expuestos a IBU50.
Se observó un aumento del IBR para las 96 hs y los 12 días (9.63 y
7.11) comparado con el CN (6.19 y 6.20) lo cual indica un mayor
nivel de estrés. El IBR permitió integrar las respuestas para reducir
la
variabilidad
intraespecífica
de
los
biomarcadores.
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18 Health disparities associated with contaminant exposure
among
residents
of
Yuma,
Arizona
F.A. von Hippel, Northern Arizona University / Department of
Biological Sciences; J. Credo, University of Arizona / College of
Medicine; J. Ingram, Northern Arizona University / Department of
Chemistry; C.L. Buck, Northern Arizona University / Department of
Biological Sciences; J.A. Baldwin, Northern Arizona University /
Department of Heatlh Sciences; R.T. Trotter, Northern Arizona
University / Department of Anthropology; M. Remiker, Northern
Arizona University / Center for Health Equity Research; T. Milner,
Yuma Regional Medical Center; A. Aguirre, Regional Center for
Border Health; E. Torres, Campesinos Sin Fronteras
We are employing a community-engaged approach that is a
collaboration between Northern Arizona University, the Regional
Center for Border Health, Campesinos Sin Fronteras, and the Yuma
Regional Medical Center to investigate health disparities associated
with pesticide and perchlorate exposure among migrant farmworkers
and other residents of Yuma County on the Arizona/Mexico border.
Yuma has the highest unemployment rate in the United States, at
24.3%, and 62% of the population is of Hispanic origin. The
economy is based on intensive agriculture that is serviced by migrant
farmworkers, mostly of Mexican origin. Yuma has a 350 day
growing season, and in 2009 its agricultural production exceeded
US$3 billion. This massive production is facilitated by the largescale use of pesticides. We collected hair samples from 300 study
participants for metal quantification using ICP-MS. From each study
participant we also collected urine samples to assess perchlorate
exposure using IC-MS, blood samples for endocrine analyses using
ELISAs (TSH, T4, T3, cortisol), and medical records. We collected
wild-caught rodents from the region to develop a local animal model
of exposure. Concentrations of metals with historic use in pesticides
(lead, mercury) as well as current use in pesticides (copper,
manganese) were elevated above health guidelines for many study
participants. Concentrations in human and rodent hair samples were
similar for manganese, cadmium, and lead. The use of rodents allows
for mechanistic insights based on tissue-specific histopathology and
gene expression, as well as geographic insights that inform routes of
exposure. A similar approach can be used to assess exposure to toxic
metals and health effects in other communities in order to facilitate
improved
health
outcomes.
19 Mangrove Conservation Policies in the Gulf of Guayaquil
D. Ortega-Pacheco, M. Mendoza, ESPOL Polytechnic University /
Center for Public Policy Development; P. Herrera, ESPOL
Polytechnic
University
/
Life
Science
In the last decade, the Ecuadorian government has designed and
implemented a variety of policies to enhance the conditions of
mangrove forests and their ability to provide ecosystem services. The
present work aims to identify the different policies related to
mangrove conservation and evaluate the extent to which they
produce different outcomes to the population in the Gulf of
Guayaquil, a coastal region hosting more than 70% of mangroves in
Ecuador. The main assumption underlying this effort is the notion
that mangrove conservation might be critically linked to subjective
measures of welfare improvement for populations that live in and
depend on this ecosystem, in addition to their original conservation
purposes. Based on the evidence of recent studies, an institutional
economic analysis using the Situation, Structure and Performance
framework is conducted. Results report evidence supporting the
original assumption, as well as identified challenges to the continuity
of current policies and new but urgent avenues for future research.

12

20 Spatial and temporal variations of environmental conditions
and metal concentrations of Salado Mangrove Faunal
Production
Reserve,
Guayaquil
Ecuador
K.P. Calle Delgado, Escuela Superior Politecnica del Litoral /
Facultad de Ciencias de la Vida; A. Tirape Bajaña, ESPOL / Facultad
de Ciencias de la Vida; D. Garces, Escuela Superior Politecnica del
Litoral
/
Facultad
de
Ciencias
de
la
Tierra
Estuarine ecosystems are natural systems that provide ecological and
economical services to coastal communities (i.e., fisheries), critical
nursery habitat and feeding grounds for many species of fish,
crustaceans, molluscs and wading birds. Human activities in the
watersheds around estuaries and the increasing demand for coastal
resources, expose estuaries to anthropogenic contaminants and waste
from industrial, agricultural and domestic sewage, which in turn,
change the water chemistry, sediment quality, and the patterns of
biodiversity of valued species that use these habitats. The Salado
Mangroves Faunal Production Reserve (RPFMS) was subject of this
study. This reserve is affected by anthropogenic impacts due to its
proximity to the city of Guayaquil and the constant urban growing of
the city. The aim of this study was to assess the spatial and temporal
variation of environmental conditions and sediment quality over 12
years study. Preliminary findings revealed that water quality
conditions have degraded over time in all sampling stations with
lower values of dissolved oxygen (DO), pH and salinity. DO levels
varies from normal conditions in 2008 (75,0 to 100% saturation) to
conditions below the minimum level allowed by the Ecuadorian
environmental legislation to preserve the flora and fauna of these
fragile ecosystems (46,7 to 57,3% saturation) in 2015 and (19,0 to
35% saturation) in 2018. Sediment metal concentrations also varies
through time. Total mercury had higher sediment concentration in
2008 (0,40 to 2,30 mg/kg dw) exceeding the Effects Range Medium
(ERM) sediment quality guidelines for Hg (0.71 mg/kg) than in 2018.
Characterization of chemical pollutants and ecological risk
assessments of anthropogenic activities in Ecuador are needed to
establish proper environmental management strategies to mitigate
and control anthropogenic pollution. Future directions are also
required to understand the fate, transport and exposure in the
environment
of
these
contaminants.
Ecotoxicological risk assessment of contaminated sites, pesticides
in
aquatic
and
terrestrial
ecosystems
21 A Brief Approach to the Status of Ecological Risk Assessments
in
Mexico
R.M. Flores-Serrano, Universidad Nacional Autonoma de Mexico /
instituto
de
Ingenieria
In Mexico there are several laws that have among their purposes the
protection of soil and national waters, as well as vegetation and
fauna. These laws include the degradation of the ecological resources
for different reasons, being pollution the most important. Based on
these laws, Mexican standards have been developed. These standards
establish maximum contaminant levels (MCL) for some pollutants in
soil: hydrocarbons (light, medium and heavy fractions), BTEX and 6
polynuclear aromatic hydrocarbons, metals (12) and polychlorinated
biphenyls. In the case of water, there are MCL for some metals,
hydrocarbons and pesticides, but only for drinking water and
discharges in surface water bodies and sewage systems; there are no
MCLs for groundwater and surface water bodies. Environmental risk
assessments (human health and ecological risk assessments) are an
alternative to establish remediation levels for those pollutants that are
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not included in environmental standards or when standards cannot be
met. In the case of ecological assessments, many ecotoxicological
studies have been performed but not many risk assessments. The
ecotoxicological studies have primarily focused on the effect of
metals, pesticides and, to a lesser extent, hydrocarbons in the aquatic
environment. Organisms in the upper trophic levels, e.g.,
herbivorous, carnivorous, or omnivorous vertebrates, are rarely
chosen as ecological receptors for assessment and, as a consequence,
terrestrial risk assessments are almost non-existent in Mexico. Some
of these studies have focused on biomarkers in rodents, reptiles, and
birds or on measuring residual concentrations of contaminants in
tissues, but in these investigations no risk values or clean-up
concentrations have been proposed. Few studies propose quantitative
risk values, mostly by means of the hazard quotient method. On the
other hand, there are other types of risk assessments for ecological
receptors, considering stressing factors different from pollution; for
example, invasive species, climate change and integrated risk
management. This type of studies estimates the number or percentage
of species that can become extinct as a result of the loss or alteration
of their habitats due to an increase in temperature or the arrival of
exotic species with the ability to spread very quickly; however, there
are still few studies in this regard, much less considering other
stressors, such as habitat fragmentation and pollution.
23 Determination and effects of the neonicotinoid pesticide
thiamethoxam in the stingless bee Tetragonisca angustula
G.R. Garcia, University of São Paulo / São Carlos Institute of
Chemistry; D.M. Santos, University of São Paulo / Chemistry; J.
Brigante, University of São Paulo; E.M. Vieira, Universidade de Sao
Paulo
/
Institute
of
Chemistry
of
Sao
Carlos
Thiamethoxam (TMX) is a second-generation neonicotinoid
insecticide broadly used on crops in Brazil and worldwide. As
observed for all neonicotinoids, its toxic effect over pollinators has
been described and related to disorders in all population, with the
commitment of agricultural productivity and species survival. This
work involves the method optimization and validation for the
determination of TMX in tissues of the stingless bee Tetragonisca
angustula using QuEChERS method and LC-MS/MS analysis. The
toxic effects through oral exposure bioassays were also proceeded
using a concentration range from 0.0075 a 100 μg mL-1 for 6h in
contact with contaminated food and 72h of observation, following
OECD protocol. For the system, limits of detection and
quantification were 0.7 and 2.1 respectively, with good linearity in
the range from 0.5 to 500 ng mL-1. Following, accuracy and
precision of the tested method as well as matrix effect were checked.
For the oral exposure, after 24h LD50 was observed in the
concentration of 10 μg mL-1, with no dead observed below 1 μg mL1, the concentration of TMX already detected in environmental
samples. Further studies will involve the analysis in tissues and
contact exposure, as well as biomarkers using the sublethal doses.
The obtained results can significantly contribute to the monitoring of
this neonicotinoid in this stingless bee and act as an important tool
for
environmental
risk
assessment
studies.
24 Effect of Cycloxaprid on Non-target and Target Arthropods:
A
Systematic
Review
A. Singh, University of Tennessee / Public Health;
C. Leppanen, University of Tennessee, Knoxville / Ecology and
Evolutionary Biology
Neonicotinoids are the most widely used insecticide class worldwide,
primarily for animal health and crop protection against dipteran,
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coleopteran, and lepidopteran pests, often by treating plants, soil, and
seeds. Unfortunately, the widely used neonicotinoid imidacloprid is
problematic for pollinators and other non-targets. These non-target
impacts and the development of resistance prompt the ongoing
development and testing of new neonicotinoids. The novel
neonicotinoid cycloxaprid was described in 2011 and registered in
China in 2015. Researchers propose its mechanism-of-action
(nAChR agonist) is similar to imidacloprid, but non-target impacts
might differ. However, studies investigating its use and outcomes are
recent and ongoing, and empirical evidence has not yet been
collectively considered. Therefore, a systematic review was
performed to identify and summarize data associated with target and
non-target, lethal and sublethal impacts of cycloxaprid for its use as
a new insecticide. We performed keyword literature searches in Web
of Science, PubMed, Academic Search Complete, and Google
Scholar and explored citations used in identified articles. The search
strategy yielded 66 citations, of which 25 fulfilled the selection
criteria and were included in the review. Under experimental
conditions, cycloxaprid reduced populations of plant-feeding insect
pests, suppressed populations of sucking and biting insect pests, and
affected reproduction, development time, longevity, growth, gene
regulation and expression, and phloem-feeding behavior of various
life stages of certain insects. Studies focus on pest control efficacy
and comparison with imidacloprid. Variation in study design, todate, precludes a meta-analysis. However, these results provide
valuable insight into possible effects to target and non-target
arthropods. As a new insecticide, additional research is needed to
clarify the mechanism-of-action of cycloxaprid and its metabolites,
and to determine whether it harms natural enemies or other nontargets, whether resistance develops, and if it exhibits crossresistance with other insecticides. Although research on target
arthropods will inform some effects on non-targets, studies focusing
explicitly
on
impacts
to
non-targets
are
needed.
25 Genotoxicity in crocodiles (Crocodylus moreletii) from the
Tamasopo
marsh
San
Luis
Potosí,
México.
G. Espinosa-Reyes, Universidad Autonoma, San Luis Potosi / Centro
de Investigación Aplicada en Ambiente y Salud; J. Castillo Ipiña, P.
Rivas Eguía, Universidad Autonoma de San Luis Potosi; C.G.
Castillo-Martín del Campo, Universidad Autonoma de San Luis
Potosi / Centro de Investigación y Aplicación en Ambiente y Salud
CIAAS; E. Sanjuan Meza, C. Ilizaliturri Hernandez, Universidad
Autonoma
de
San
Luis
Potosi
The bodies of water are the ecosystems that are most threatened by
human activities, specially wetlands. The Tamasopo marsh is a
RAMSAR wetland located in San Luis Potosí, México. The main
problems the site has are agriculture (sugar cane) and livestock,
pesticides are used in both activities to control plagues and weeds.
The swamp crocodile is found in the wetland and it is the apex
predator of the ecosystem. The objective was to determine the DNA
damage of the erythrocytes of the crocodile from the Tamasopo
marsh and from a reference site (EMU "El colibrí", Veracruz).
Furthermore, a DNA analysis by age categories was performed. DNA
damage was evaluated through comet assay and the registration of
nuclear abnormalities. Environmental (sediment) and biological
(plasma) samples were obtained for the analysis of Persistent Organic
Pollutants (POPs) through gas-mass chromatography. There is no
difference among POPs concentrations in the environmental samples
from the Marsh and from the reference area. Lindane (γ-HCH),
atrazine and Total DDT surpassed the guidelines for the protection
of aquatic wildlife. POPs plasma concentrations were higher in
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crocodiles from the marsh. No difference was registered between the
DNA damage evaluated through comet assay, but there were a higher
amount of nuclear abnormalities in the crocodiles from the marsh. In
the analysis done by age categories it was found that the crocodiles
that lived the longest showed greater DNA damage. The study will
continue to be carried out to establish conservation measures based
on
the
crocodile.
26 Realistic approach based on GIS to improve Environmental
Risk
Assessments
for
Latin
America
G. Santos, A. Cione Buchviser, Syngenta Crop Protection /
Environmental Safety; T. Figueira, Syngenta / Environmental Safety;
W. Phelps, Syngenta Crop Protection / Environmental Safety
Environmental risk assessments (ERA) evaluate the possibility and
magnitude of adverse effects caused by the exposure of a chemical
to non-target organisms (NTO) in the environment. The standard
procedure to conduct an ERA is based on environmental fate and
ecotoxicological endpoints acquired through standard laboratory
protocols. The confidence on the outcome of the ERAs can be
improved by refining the exposure of NTOs to a given chemical. In
order to refine the exposure, one can develop more realistic
scenarios, yielding an improved estimate of pesticide concentrations
either in the soil as well as in water bodies. As such, the aim of this
project was to develop modelling scenarios for soybean production
fields in Brazil to calculate surface water concentrations (EECSW)
of an insecticide, based on a realistic approach. The scenarios were
specifically used to determine drift and runoff/erosion mass fluxes.
After that, these scenarios were used as input on the software
PRZM/EXAMS and the EECSW in water bodies adjacent to soybean
fields were determined. The sites of interest were chosen based on
vulnerability to runoff. The identification of the vulnerable soybean
cropping regions was based on the highest mass-flux in relevant
agricultural regions of Brazil. The first step was to create a GIS-based
Runoff Vulnerability Index, using Brazilian climate data. In a second
step, in order to develop a standardized model to estimate the
EECSW, the following data was considered: climate, soil
characteristics, soybean cropping areas, and intrinsic information on
the insecticide. Finally, in a third step, the ERA was conducted with
the estimated exposure data produced from the earlier steps. The
results of the GIS-based Runoff Vulnerability Index identified
several vulnerable areas, most of them concentrated in Southern and
Midwest Brazil. The EECSW´s calculated for a chosen insecticide
ranged from 0.068 to 0.129 ppb. Based on these values, the ERA did
not indicate risks of exposure to the insecticide through this realistic
approach. The environmental conditions considered to determine the
EECSW in this work that will be highlighted during the SETAC
conference is the importance of using realistic approaches on
environmental
risk
assessments.
Pesticides and Metals use and misuse in Latin America: how
much do we know about their impacts on wildlife? - Part 1
27 A review of exposure and effects studies that support
pollinator risk assessments for glyphosate globally
S. Levine, Bayer AG - Crop Science Division / Regulatory
Glyphosate-based weed control products are among the most widely
used broad-spectrum herbicides in the world. Because of
glyphosate's mode of action, it exhibits low toxicity to nontarget
animals. Glyphosate inhibits enolpyruvylshikimic acid-3-phosphate
synthase (EPSPS), which is found only in plants and some bacteria
and fungi. Consequently, glyphosate generally exhibits low toxicity
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to higher organisms including mammals, birds, fish, aquatic
invertebrates and terrestrial invertebrates. To meet new pollinator
testing and risk assessment requirements and support global
glyphosate registrations for glyphosate, studies that assess exposure
and potential effects of glyphosate to bees have been performed. This
includes standard acute and chronic laboratory studies with honey
bees (Apis melifera) that demonstrate that glyphosate is practically
non-toxic to honey bees. Higher tier greenhouse exposure and colony
feeding studies have also been conducted. The greenhouse exposure
studies established colony exposure levels and residue decline in
nectar and pollen over a 7-day period, after direct overspray of a bee
attractive crop whilst foraging bees were present. Results from the
exposure study were then used to set rates in a honey bee isolated
colony feeding study. The results from these studies demonstrated no
acute or chronic effects observed to larval and adult honeybees at the
colony level, based on a realistic field exposure levels. These higher
tier data have been used to inform acute and chronic dietary risk
assessments for larvae and adults. Additionally, acute laboratory
studies conducted using bumble bees and solitary bees, also
demonstrates that glyphosate is practically non-toxic to non-Apis sp.
bee species. Overall, the weight of evidence from laboratory and
colony-level feeding studies, demonstrates that pollinators will not
be adversely affected by glyphosate at environmentally realistic
exposure
levels.
28 Análise preliminar do efeito genotóxico do mercúrio em
abelhas
neotropicais
da
espécie
Bombus
atratus
L.C. Bertoli; F.C. Abdalla, Universidade Federal de São Carlos /
Department
of
Biology
O conhecimento do efeito de metais traço no ambiente é de extrema
relevância para identificar o risco aos seres vivos expostos a eles,
haja vista os vários desastres com barragens de rejeito de minérios
que vem ocorrendo no Brasil. Assim, avaliamos a genotoxicidade do
mercúrio, a concentração considerada segura pelo CONAMA,
através do Ensaio Cometa. O mercúrio é vastamente utilizado no
processo de mineração de ouro e está presente em agrotóxicos, como
os fungicidas. Apesar dos efeitos danosos do mercúrio, pouco se sabe
de sua ação em abelhas, bem como não há registros na literatura da
aplicabilidade desse ensaio nestes organismos. Para a realização dos
testes preliminares, realizaram-se bioensaios de exposição das
abelhas (n = 11) ao mercúrio a 0,2 ppb. As abelhas foram mantidas
em caixas especiais, separadamente, e alimentadas ad libitum. O
grupo controle (n=11) foi mantido nas mesmas condições, porém
com água não contaminada. Neste trabalho, utilizaram-se os túbulos
de Malpighi e os tecidos associados ao vaso dorsal (tecido gorduroso
e células pericárdicas). Após dissecados, foram macerados em PBS,
adicionando-se uma amostra dos materiais em lâminas histológicas,
previamente tratadas com gel de agarose. Estas lâminas foram
submetidas a um tratamento com solução de lise, para, assim, serem
submetidas ao processo de eletroforese, obtendo-se os padrões de
fragmentação do DNA. Depois da realização da eletroforese, as
lâminas foram coradas por impregnação com prata e com corantes
como o DAPI e acridine orange. Como resultado, observou-se
diferentes níveis de cometas em amostras dos organismos expostos,
entretanto, cometas em nível 4, que corresponde ao maior nível de
fragmentação cromatínica, mostraram-se predominantes na
classificação visual. Além disso, foi possível constatar que, dentre os
diferentes tipos celulares do tecido, as células pericárdicas foram as
principais afetadas pela exposição, apresentando maior fragmentação
do DNA. Já nos organismos do grupo controle, notou-se a
predominância de cometas em nível 0 e 1, que correspondem à pouca
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danificação no material genético. Portanto, conclui-se que mercúrio
mesmo em concentração considerada segura é genotóxico às abelhas
estudadas e que as principais células afetadas são aquelas envolvidas
no controle da homeostase da hemolinfa, ou seja, as células
pericárdicas.
29 Burrowing Owl as a possible biomonitor of heavy metals in
grasslands.
M. Martinez-Haro, Universidad Autonoma del Estado de Mexico;
C.L. Hernández-Millán, Universidad Autónoma de Aguascalientes /
Posgrado en Ciencias Agronómicas y Veterinarias; O. ArellanoAguilar, Universidad Autónoma Nacional de México / Facultad de
Ciencias; M. Pereda Solis, Universidad Juarez del Estado de Durango
/
FMVZ
Owls are top predators and tend to accumulate persistent pollutants
through their diverse diet. The Burrowing Owl (Athene cunicularia)
is a vulnerable species, its main habitat (grasslands and open areas)
has undergone drastic transformations related to land use. In this
work the Burrowing Owl was used as an indicator of environmental
pollution in grassland ecosystems. Soils from nests, pellets and
feathers of burrowing owls were collected in the state of
Aguascalientes to quantify the concentrations of lead, cadmium,
nickel, zinc and copper, through Flame Atomic Absorption
Spectrophotometry. The concentrations of heavy metals were higher
in the soils where mining activities were carried out followed by
urban areas. Metal concentrations were: Zn> Pb> Cu> Cd> Ni. Zinc,
Lead and Cadmium exceeded the normal background limits. In the
analysis of the regurgitated pellets, the presence of the five metals
was observed. Zn and Cu were much greater in owl feathers than
those reported in other bird species. The burrowing owl has the
capacity to accumulate heavy metals, which suggests that the species
is
a
good
biomonitor
of
environmental
quality.
30 Effects of Agricultural Pesticides on the Reproductive
Performance of Tree swallows (Tachycineta bicolor).
M. Poisson, F. Pelletier, Universite de Sherbrooke / Biology
In the context of increasing global environmental change, it has
become progressively important to understand the effects that human
activity has on wildlife populations. Declines in several bird
populations has been observed since 1970, of particular interest are
the declines observed in the foraging guild of aerial insectivores, as
these declines have been some of the most dramatic. Since that same
period, changes in farming practices referred to as agricultural
intensification appears to coincide with periods of those major avian
declines. Several laboratory studies have demonstrated that both
acute and chronic toxicological effects (e.g. neurological and
endocrinological disturbances) are observed following the addition
of the active ingredient of some pesticides to the diet of birds. Given
that wildlife species in nature are often exposed to not only a
multitude of these agricultural products, but also their derivatives,
and in light of the increasing use of these products, there is a growing
urgency to better understand how a mixture of pesticides effects on
our wildlife in more natural environments. Several hormones act on
the physiological reproductive processes of birds and could be
influenced by the exposure to pesticides that are endocrine
disruptors. We demonstrate the relationship between clutch size and
the number of pesticides found in boluses provided to nestlings
during nestling rearing. Between 2013 and 2018, we monitored the
breeding success of a Tree swallow population utilizing a nest box
system on farms located across a gradient of agricultural
intensification within Southern Québec, Canada. Thanks to a new
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method, we were able to identify up to 54 agricultural compounds
including their derivatives, within the boluses provided to nestlings
via parents. Subsequently, this technique afforded us the ability to
measure the relative exposure of breeding individuals to local
pesticide levels. Within the 2080 boluses, we found up to 18
pesticides on six farms at a given years. Investigations into how these
compounds related to clutch size indicated the presence of a negative
relationship. Demonstrating that swallows lay fewer eggs when they
were exposed to higher number of pesticides. These results suggest
that the exposure of an increasing amount of pesticides found in
agricultural environments may elevate the risk of reduced clutch size
and may subsequently be contributing to the decline of aerial
insectivore
populations.
31 Impacts of agricultural pesticides on physiology of Tree
swallow
nestlings
(Tachycineta
bicolor)
A. Sigouin, F. Pelletier, M. Belisle, Universite de Sherbrooke /
Biology
Over the past 50 years, the use of agricultural pesticides has increased
worldwide. While many of the compounds used are known to have
adverse effects on the physiological systems of non-target animals in
laboratory settings, few studies have quantified their impacts in the
natural settings of the organisms utilising agricultural habitats as
breeding grounds. In these systems, breeding individuals may be at
elevated risk of both direct exposure and cocktail effects of multiple
pesticide compounds, and might also be exposed to parasitism as
another stressor. As part of a long-term study of a Tree swallow
(Tachycineta bicolor) population in Southern Quebec, Canada, we
investigated how biomarkers of nestling physiology (hematocrit,
bacteria-killing ability (BKA) and blood acetylcholinesterase
activity) were related to pesticide exposure during nestling rearing.
The hematocrit and BKA were measured in over 500 chicks between
2013 and 2015, and acetylcholinesterase activity in 66 nestlings in
2018. Exposure to pesticides was assessed by quantifying the active
ingredients in the boluses delivered to nestlings via parents. This
method allowed us to detect and frequently quantify up to 54
pesticides as well as their derivatives. Our preliminary results
demonstrates that an interaction exists between the intensity of
pesticide exposure and the load of blood-feeding ectoparasites on the
hematocrit of nestlings. This relationship suggests that in the
presence of higher parasitic loads, hematocrit decreases for nestlings
exposed to more pesticides. However, we detected no relationship
between this biomarker of nestling physiology and pesticide
exposure alone. This suggests a combined negative effect of pesticide
exposure and parasitism on wild animals, while parasitism is rarely
taking account in ecotoxicological studies. These results provides us
a better understanding between the physiological effects of
agricultural pesticides and the offspring reared within these habitats,
and
thus
on
their
post
-fledgling
survival.
32 Microbial turnover of 13C315N-glyphosate in agricultural
soil influenced by temperature, pH and total organic carbon
variations.
A. Muskus, Universidad Pontificia Bolivariana / Santander; K.M.
Nowak, Technische Universität Berlin; A. Miltner, Helmholtz Centre
for Environmental Research UFZ; M. Krauss, Helmholtz centre for
environmental research - UFZ / Effect-Directed Analysis; U. Hamer,
WWU - University of Muenster / Institute of Landscape Ecology
The current concern about carcinogenicity to humans and detection
in food, human fluids, water, soils and sediments, highlight the
urgent need to investigate the behavior of glyphosate in the
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environment. Degradation of glyphosate is closely related with soil
properties and environmental conditions, being affected especially
by sorption and desorption that inhibit or facilitates its bioavailability
to microbial populations (Gimsing and dos Santos, 2005; Hance,
1976; Nowack and Stone, 2006; Piccolo et al., 1996; Sprankle et al.,
1975). The microbial conversion of glyphosate to CO2 and
incorporation into microbial biomass leads to the formation of
biogenic non-extractable residues (bioNER; Barriuso et al., 2008;
Kästner et al., 2014) and its complete biodegradation. However,
glyphosate or its transformations products physically or covalently
bound to the soil matrix could also form xenobiotic non-extractable
residues (xenoNER) with potential remobilization risk. The results
showed temperature as the main factor controlling the mineralization
and the extractable 13C315N-glyphosate, whereas higher TOC
content and lower pH resulted in enhanced formation of 13CbioNER. After 39 days the cumulative mineralization of 13Cglyphosate was in the range of 12-22% (10 °C), 37-47% (20 °C) and
43-54% (30 °C). Extractable residues of 13C-glyphosate were in the
range of 10-21% (10 °C) and 4-10% (20 °C and 30 °C); whereas
those of 15N-glyphosate were as follows 20-32% (10 °C) and 1225% (20 °C and 30 °C). The 13C-NER comprised about 53-69% of
13C-mass balance in soils incubated at 10°C, but 40-50% in soils
incubated at 20 °C and 30 °C. The 15N-NER was higher than the
13C-NER and varied between 62% and 74% at 10 °C, between 53%
and 81% at 20 °C and 30 °C. A major formation of 13C-bioNER (7288% of 13C-NER) at 20 °C and 30 °C was noted in soil with higher
TOC contents. An increased formation of 15N-bioNER (14-17% of
15N-NER) was also observed in soil with higher TOC contents. The
xenobiotic 15N-NER had a major share within the 15N-NER and
thus need to be considered when assessing the environmental risk of
glyphosate-NER. In this study, five different treatments: control (I),
3% TOC (II), 4% TOC (III), pH 6.0 (IV) and pH 5.5 (V) were set up
through modifications of its initial soil pH and TOC. Each treatment
was spiked with 13C315N-glyphosate and incubated at 10 °C, 20 °C
and
30°C
for
39
days.
33 Monothioarsenate uptake and reduction in Arabidopsis
thaliana
A. Monroy-Licht, Universidad del Norte / Química y Biologia; C.
Rafferty, University of Bayreuth, Universitaetsstrasse30, 95447
Bayreuth / Department of Plant Physiology; C. Kerl, B. PlanerFriedrich, Bayreuth Center for Ecology and Environmental Research
(BayCEER), University of Bayreuth, D-95440 Bayreuth /
Environmental Geochemistry; S. Clemens, University of Bayreuth,
Universitaetsstrasse 30, 95447 Bayreuth / Department of Plant
Physiology
Monothioarsenate (MTA) is a newly discovered arsenic species,
formed under sulfur-reducing conditions in paddy soil pore waters. It
is structurally analogues of arsenate -As(V)-. Given the food safety
risks associated with As accumulation in rice it is important to
understand how thiolated As species are taken up and metabolized
by plants. MTA uptake and reduction were evaluated using the
model system Arabidopsis thaliana. Uptake experiments were carried
out with As(V)/MTA and varying phosphate (Pi) concentrations.
Compared to the wild type (Col-0) no differences in the total arsenic
concentration (T-As) were found in As(V)-exposed pht1;1 mutants
plants. In contrast, Col-0 and pht1;1 mutant plants exposed to MTA
are significantly different at 10 μM-Pi and 0.1 mM-Pi. This indicated
that PHT1;1 transporter has some affinity for MTA. Overall, T-As
concentration for all genotypes were lower under MTA-Pi than
As(V)-Pi. Regarding MTA reduction, the MTA/As(V) total arsenic
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accumulation and speciation assays in shoots for various genotypes
showed that hac1 null alleles plants accumulated more arsenic than
(Col-0) under As (V) conditions. HAC1 represents the known
arsenate reductase. However, HAC1 mutant plants did not show this
phenotype under MTA exposition. In spite of this, shoot-Asspeciation showed mainly As (III), followed by As(V) and few
amounts of MTA, which could indicate that most of the MTA that is
translocated to the shoots is first reduced to As(III), although a minor
part remains as MTA. Arsenic speciation in roots showed that the
dominant As species was arsenite for both plants in MTA/As(V)
treatments. Nevertheless, a reduction in the percentage of the total
accumulated arsenic present as arsenite was observed, hac1 null
alleles has lower As (III) amount than Col-0, under As (V)
conditions. Similarly, in plants exposed to MTA, the dominant As
species in the roots was arsenite for all genotypes, followed by As
(V) and a lower MTA proportion. The reduction of MTA to arsenite
in roots gave evidence that MTA is actively taken up by plants and
reduced inside the plant to As (III). A. thaliana exposed to MTA
showed higher rates of As translocation from roots to shoots than
plants under As(V) treatment. A better understanding of thioarsenate
translocation will be especially important in order to prevent/reduce
the
T-As
accumulation
in
edible
plant
parts.
34 Neonicotinoid hazard assessment for birds that consume
coated
seeds
L. Addy Orduna, Instituto Nacional de Tecnología Agropecuaria /
Grupo Biodiversidad; J. Brodeur, Conicet Inta; R. Mateo, IREC
(CSIC- UCLM) / Grupo de Toxicología de Fauna Silvestre
Several studies have raised the possibility that neonicotinoid seed
treatments could impact birds directly. In order to provide more
information about the hazard and risk of neonicotinoids for birds, the
acute toxicities of imidacloprid, clothianidin and thiametoxam
formulations were determined on eared doves (Zenaida auriculata).
Insecticides were administered by gavage to adult doves according
to a standardized sequential procedure to determine median lethal
doses (LD50). Formulated imidacloprid (LD50= 59 mg active
ingredient, a.i./kg body weight, b.w.) was 70 times more toxic than
formulated clothianidin (LD50 = 4248 mg i.a./kg b.w.) and
thiametoxam (LD50 = 4366 mg a.i./kg b.w.). All deaths due to
imidacloprid occurred during the first 8 hours after dosing. In
contrast, thiamethoxam and clothianidin produced deaths up to
almost 3 and 4 days after dosing, respectively. The main
characteristic of neonicotinoid poisoning was a progressive loss of
vitality and movement ("blackout"). All birds significantly reduced
their food consumption during the first days post gavage, which
caused body weight loss. In addition, it was calculated that a dove of
average body weight of (127g) would ingest the imidacloprid LD50
by consuming 1.7 g of treated sorghum seeds, much less than the
amount of sorghum that a dove is able to consume per day. The
results indicate that imidacloprid can be directly dangerous when
consumed through treated seeds that reach lethal doses, or indirectly
by affecting vitality and movement and, thus, reducing the response
of escape to possible predators. For this reason, our current studies
are focused on evaluating the avoidance behavior of birds to grains
treated with these neonicotinoids, and on the response to potential
predators
under
subclinical
exposures.
35 Pesticide cxposures in Hummingbirds in North America and
risks of exposure in Latin America. SETAC Latin America.
C.A. Bishop, Environment and Climate Change Canada / Wildlife
Research Division; A.J. Moran, Rocky Point Bird Observatory / The
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Hummingbird Project; A. Gonzalez-Prieto, Environment and
Climate Change Canada; J.E. Elliott, Environment and Climate
Change Canada / Science and Technology Branch Ecotoxicology and
Wildlife
Health
Division
With 147 species of hummingbirds, 8 of which are endemic, in
Columbia this order of birds contributes substantially to both the
biodiversity and ecosystem services as pollinators in this country.
Recently however studies in Canada determined for the first time that
hummingbirds are exposed to pesticides and bioaccumlating these
compounds in their urine and feces. Imidacloprid is most commonly
detected but also clothianidin and thiamethoxam. Furthermore,
pesticide synergists used to enhance pyrethroid toxicity are also
detected in hummingbird feces. Meausurements of pesticides in
hummingbird food sources such as flower nectar, and water and
sediment samples near to berry crops in British Columbia, Canada
trace the hummingbird exposure to sites on and off the sprayed fields.
In this presentation, we examine the Canadian example in detail
including sampling methods that could be applied in Colombia and
we evaluate the level of exposure risk to multiple species of
hummingbirds in Colombia that live near agricultural areas that are
also often situated adjacent to natural habitats (eg. coffee
plantations).
36 Spontaneous frequency of micronuclei and nuclear
prolongations in peripheral blood of six species of grassland
birds
of
the
Chihuahuan
Desert
K. Ramirez-Carreño, Universidad Juarez del Estado de Durango /
Facultad de Medicina Veterinaria y Zootecnia; O. Torres-Bugarin,
Universidad Autonoma de Guadalajara / Programa internacional de
la facultad de medicina; J.H. Martinez-Guerrero, Universidad Juarez
del Estado de Durango / Facultad de Medicina Veterinaria y
Zootecnia; M. Pereda Solis, Universidad Juarez del Estado de
Durango
/
FMVZ
Grassland birds have declined continuously over the last decades in
North America, more than any other group of landbirds. It is thought
that these population declines are the result of habitat fragmentation
and the indiscriminate use of agrochemicals in the cultivation areas
near the grasslands. Some researchers acknowledge that the trend in
the composition and abundance of grassland bird populations can be
proposed as long-term indicators of ecosystem integrity. This study
aims to evaluate the frequency of erythrocytes with micronuclei
(EMN) and with nuclear prolongations (ENP) in the peripheral blood
of six species of grassland birds of the Chihuahuan Desert, to
determine the genotoxic risk in individuals exposed to environmental
toxic agents. 94 birds were captured through the use of fog nets in
the state of Durango. Blood smears were obtained and were stained
with acridine orange and observed by means of a fluorescence
microscope. The values of EMN and ENP had a great variability
caused possibly by birds of different sex, age and weight, which is
related to the maturity of the reticuloendothelial system of birds and
their capacity to remove damaged cells from the circulation. There is
a need to analyze a greater number of birds to evaluate the possibility
that some of these species may be considered as environmental
biomonitors. Of the six species analyzed, the one that presented the
highest frequency of EMN and ENP was P. gramineus, so it could be
profiled as a good biomonitor, but it must be tested under
standardized conditions and through studies in areas with and without
contamination.

Part
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37 Anfibios anuros como indicadores de estrés ambiental
G.S. Natale, CIM, Departamento de Quimica, Facultad de Ciencias
Exactas, UNLP, Conicet / Departamento de Quimica, Facultad de
Ciencias Exactas, UNLP.; C. Salgado Costa, J.A. Sansiñena, M.F.
Bahl, E. Barreto, V.J. Taborda, M.E. Arruti, Centro de
Investigaciones del Medioambiente (CIM),UNLP-CONICET /
Departamento de Quimica, Facultad de Ciencias Exactas, UNLP.; L.
Alcalde, Instituto de Limnología “Dr. Raúl A. Ringuelet” CONICET
/ Sección Herpetología; J.C. Brodeur, CONICET Instituto Nacional
de Tecnología Agropecuaria (INTA) / Instituto de Recursos
Biológicos, Centro Nacional de Investigaciones Agropecuarias
(CNIA),; A. Venturino, Universidad Nacional del Comahue / Quim.
Biol.
Inst
Biotecnología
El presente trabajo evalúa la calidad ambiental de ecosistemas
acuáticos naturales y antropizados empleando anuros autóctonos
como indicadores de estrés. Se evaluaron 12 ecosistemas localizados
en La Ciudad de La Plata y alrededores (Buenos Aires, Argentina)
los cuales se diferencian por la magnitud y tipo de actividad antrópica
desarrollada en su proximidad (Agricultura, Urbanización, Descarga
de efluentes cloacales, actividad petroquímica y Ganadería). Durante
el periodo de actividad reproductiva se realizaron mediciones de
parámetros fisicoquímicos de calidad de agua, colecta de huevos,
larvas y adultos de Rhinella arenarum, Boana pulchella y
Leptodactylus latrans y se realizaron bioensayos de toxicidad con
sedimentos empleado larvas. Se midieron un conjunto de
biomarcadores a diferentes niveles de organización: genético
(presencia de micronúcleos), bioquímico (actividad de enzimas
antioxidantes y esterasas), celular (recuento total y diferencial de
glóbulos blancos, fisiológicoshematocrito, hemoglobina y recuento
de glóbulos rojos) y organismo (presencia de anormalidades
morfológicas, crecimiento, desarrollo y letalidad), siguiendo
metodologías normalizadas específicas de cada campo disciplinar.
Los datos obtenidos se analizaron mediante técnicas estadísticas
convencionales (estadística descriptiva y pruebas de significancia:
test de t, ANOVA), y posteriormente análisis multivariados (PCA,
MCA) que permitieron relacionar las variables evaluadas e
interpretar el conjunto de datos integralmente. Los resultados
permitieron distinguir ambientes con características fisicoquímicas
significativamente diferentes (p< 0,05). Si bien no se vislumbró un
gradiente de calidad, los ambientes presentaron características
emergentes distintivas. Además, el análisis integral de los
biomarcadores evaluados a diferentes niveles permitió distinguir
patrones en el estado de salud en cada grupo de individuos analizados
y asociar estos patrones con la calidad ambiental de los ecosistemas
donde habitan. Se destaca la utilidad de emplear especies de anuros
autóctonos para evaluar y monitorear los impactos producidos por la
antropización de ambientes naturales a partir del uso de
biomarcadores
a
diferentes
niveles.

38 Development and behavior in larvas of dendropsophus
columbianus (anura: hylidae). are they good biomarkers whit
ecological
relevance?
B. Toro, Universidad de Caldas / Biological Sciences; V.A. Ramírez,
Universidad
de
Caldas
/
Caldas
Amphibians are the most sensitivity vertebrate animals to
environmental pollution, due to they have permeable skin, part or all
cycle life occurs in the water and undergo metamorphosis, therefore
Ecotoxicological studies on aquatic organisms exposed to they exhibiting both lethal and sublethal effects. In order to determine
environmental pollutants: what is done and what is missing? - the variations in the metamorphosis and in the behavior patterns in
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Dendropsophus columbianus (Anura: Hylidae), we exposed larvae of
this species to water samples impacted by livestock, agricultural and
mining activities. Chronic bioassays were made with different types
of pollutant water, and for each treatment, 10 tadpoles were
individually exposed. The larvae were monitored until they reached
stage 46 of the metamorphosis, making morphometric and weight
measurements. The stages of development were determined
according to standards models to anurans and the most evident
behaviors were classified during the acclimatization process into
foraging, locomotion, ground suspension and surface suspension.
Data on metamorphosis are analyzed descriptively for all treatments
and Chi-square tests were made to determine if there were
differences with respect to the behavior patterns between treatments
and the control. It was found that most of the larvae exposed to
agriculture had a similar behavior to the individuals of the control,
reaching stages 45 and 46 of its metamorphosis between days 60 and
75 of exposure. Likewise, most of the larvae of the mercury-cyanide
mining treatment did not complete the metamorphosis and reached
earlier stages -40 and 42- among days 50 and 55. There was also a
decrease in the locomotion of the individuals in the mercury-mining
and mercury-cyanide mining treatments in late days of exposure, and
there was an increase of this activity in larvae exposed to water
contaminated by agriculture during the same time. The most evident
behavioral changes occurred from the seventh day of exposure,
particularly between foraging and locomotion activities, which
coincides with the formation of oral discs and the entry of
contaminated food orally. These alterations in metamorphosis and
behavior make individuals more susceptible to depredation and
environmental factors. In the long term, their populations would be
affected, possibly producing alterations in the ecosystem, since they
are
very
important
in
the
flow
of
energy.
39 Effects of waterborne exposure to the antidepressant
fluoxetine on mosquitofish predator escape response.
F.J. Meijide, Universidad de Buenos Aires / Facultad de ciencias
exactas y naturales; I. Lozano, IBBEA, Conicet-UBA / Depto de
Biodiversidad y Biología Experimental; F.L. Lo Nostro, Universidad
de Buenos Aires-CONICET / Instituto de Biodiversidad y Biología
Experimental y Aplicada (IBBEA); Departamento de Biodiversidad
y
Biología
Experimental
(DBBE)
Chemical pollution from pharmaceuticals is increasingly recognized
as a major threat for aquatic wildlife. In a previous work, we have
shown that exposure to the antidepressant fluoxetine (FLX) impairs
swimming behaviour at high concentrations (25 and 50 μg/L) but not
at low concentrations close to environmental levels (1 and 5 μg/L).
In this study, we analyzed the effect of FLX exposure on the escape
response of female mosquitofish Gambusia holbrooki
(Cyprinodontiformes) following a stimulus simulating a predator
attack. Adult fish (n= 10 per treatment) were exposed for 14 days to
FLX at 0 (control), 1, 5, 25 and 50 µg/L, under semi-static conditions
with daily renewal of test solutions. Following exposure, we
conducted a behavioural assay aimed at assessing the effect of FLX
on mosquitofish predator avoidance response. Each fish was
transferred to individual testing aquaria with the same FLX
concentration to which it had been exposed during treatments, where
they remained during three hours for acclimation. Subsequently, in a
tablet pc mounted on one side of the aquarium, a black circle
animation simulating the frontal silhouette of an attacking predator
was projected to trigger the escape response. The escape motion was
video-recorded and analyzed with the Tracker 5.04 video tracking
software in order to determine the maximum speed (Vmax) attained
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by fish during evasion. Our results indicate that mosquitofish
exhibited a tendency to an attenuated escape response with increasing
FLX concentrations, with Vmax achieved by fish exposed to 50 µg/L
FLX being significantly lower than that of control fish. These results
are consistent with most studies in the literature, reporting effects in
fish behaviour following exposure to FLX concentrations above
environmental levels. Lastly, our device probed to be effective for
the assessment of mosquitofish escape response and is therefore
proposed as a standardized method to assess the effects of
pharmaceuticals on the antipredator behaviour of small sized fishes.
40 Evaluation of Reproduction-Related Genes as Possible
Targets of Paracetamol in the Blue Mussel, Mytilus edulis.
W. Koagouw, University of Brighton; C. Ciocan, University of
Brighton / School of Pharmacy and Biomolecular Sciences
A growing body of literature suggests pharmaceutical contamination
poses an increasing risk to marine ecosystems. Paracetamol or
acetaminophen is the most widely used medicine in the world and
has recently been detected in seawater. Here we present the results of
a short exposure of blue mussel adults to 40 µg/L, 250 µg/L and 100
µg/L of paracetamol. Three potential targets, estrogen receptor 2
(ER2), vitelline envelope zona pellucida domain 9 (V9), and
vitellogenin (VTG) were selected to assess the endocrine disrupting
response. The results indicate that short exposure to paracetamol
downregulates the mRNA expression of all three genes. Different
patterns of dowregulation were identified: VTG expression was
markedly lower in all exposed mussels, irrespective of paracetamol
concentration; whereas the responses of ER2 and V9 suggested
concentration-dependent trends. In conclusion, paracetamol has the
potential to alter the regulation of genes related to reproduction. It
may therefore be considered as a non-traditional EDC, due to its
impact
on
the
reproductive
system
in
mussels.
41 Inorganic UV-filters (ZnO and TiO2) effects on autotrophic
and heterotrophic N2-fixing bacteria in the mediterranean
seagrass
Posidonia
Oceanica
P. Echeveste, Universidad de Antofagasta / Instituto de Ciencias
Naturales Alexander von Humboldt; V. Fernández, Universitat de les
Illes Balears / Departamento de Ecología; J. Brito-Echeverría,
Universidad de Antofagasta / Instituto de Ciencias Naturales
Alexander von Humboldt; A. Tovar-Sánchez, Instituto de Ciencias
Marinas de Andalucía - CSIC / Departamento de Ecología y Gestión
Costera; N. Agawin, Universitat de les Illes Balears / Departamento
de
Ecología
In the Mediterranean Sea, the endemic and most widespread
seagrass, Posidonia oceanica, supports a high biodiversity of micro
to macroscopic organisms, influencing the C and nutrients cycling.
This region represents the first worldwide tourism destination, with
seagrasses and their associated microbial community being affected
by the chemical loads derived from anthropogenic activities. The aim
of this study was to analyze the effects of inorganic UV-filters (TiO2
and ZnO) on isolated autotrophic and heterotrophic N2-fixing
bacteria growing on P. oceanica leaves. Thus, TiO2 had a low impact
to all species up to a concentration 10 mg/L, but dramatically
impacted them at 100 mg/L TiO2, except for the heterotrophic
Pseudomonas azotofigens and the autotrophic Halothece sp. In the
case of ZnO, as low as 0.01 mg/L already impacted the abundance of
the heterotrophic Marinobacter litorale and the autotrophic
Halothece sp., with Tiotrix nivea, P. azotofigens and Sedimenticola
thiotaurini being impacted beyond 10 mg/L ZnO; and Halomonas sp.
being almost insensitive to ZnO. This studys showed that inorganic
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UV-filters may alter the abundance and composition of the microbial Autónoma
de
Madrid
/
Biology
community associated to P. oceanica, with cascading effects yet to The ecological impact of microplastics and nanoplastics in
be
determined. freshwaters is not fully understood. In the case of microplastics, there
is still a lack of information about their fate in the aquatic
42 Subcellular measurements of Cd and Ni in aquatic organisms environment and their interaction with different emerging pollutants.
(insects, fish): contributions to the understanding of metal Considerable research effort is being undertaken on the search for
toxicity
evidences about unsolved questions related to microplastic pollution.
M. Rosabal, University of Quebec, Montreal / Departement des In particular, there is an increasing concern about the potential
sciences biologiques; P. Campbell, University of Quebec / INRS Eau occurrence of nanoplastics as a result of degradation processes
Terre Environnement; L. Hare, INRS
Centre Eau Terre suffered by microplastics in the environment. Biodegradable plastics
Environnement
/
Centre
Eau
Terre
Environnement are emerging as an alternative to conventional plastics mainly
Knowledge of subcellular partitioning of trace metals in the cells of because they undergo rapid biotic and/or abiotic hydrolytic
aquatic organisms is useful for understanding and predicting metal degradation. In this work we investigated the most relevant
toxicity. Such subcellular measurements can reveal the metal- physicochemical features and the biological effects of nanoplastic
detoxification strategies used by aquatic organisms to cope with released from biodegradable microplastics that underwent abiotic
potentially toxic metals. In addition to these detoxification responses, degradation up to three weeks under environmentally representative
the subcellular metal concentrations that are likely to be responsible conditions. The ecotoxicological effects of released nanoplastics
for adverse effects in living cells can be estimated by measuring were evaluated using three freshwater organisms: the filamentous
metal accumulation in physiologically important potentially sensitive cyanobacterium Anabaena sp. PCC7120, the green alga
sites such as heat-denatured proteins, mitochondria and microsomes. Chlamydomonas reinhardtii and the crustacean Daphnia magna.
In order to determine the metal-handling strategies used by aquatic Nanoplastics induced a significant decrease in the growth of the two
organisms, two animals with differing tolerances to trace elements photosynthetic organisms and impaired the mobility of Daphnia
were collected from metal-contaminated environments: final-instar magna. After abiotic incubation of each microplastic in aqueous
larvae of the insect Chaoborus (whole body) and North Atlantic suspension, the supernatant containing released nanoplastics,
yellow eels (Anguilla anguilla and A. rostrate; liver). A subcellular resulted to be very toxic to the three microorganisms. However, after
partitioning procedure using differential centrifugation, NaOH removing the nanoplastics by ultrafiltration, only a mild toxicity
digestion and thermal shock steps was applied to distinguish between remained. We also performed mechanistic studies to disclose the
metal (Cd, Ni) accumulation in detoxified metal fractions and toxic mode of action by means of a set of fluorescence dyes (H 2DCF
accumulation in putative metal-sensitive fractions. Our results DA for general oxidative stress and DHR 123 for H 2O2 production,
showed that metal sequestration by metallothioneins or PI for membrane integrity, DiBAC4(3) for cytoplasmic membrane
metallothionein-like proteins played an important role in metal potential, BCECF AM for intracellular pH) that revealed significant
detoxification, preventing the binding of both nonessential metals at alterations in relevant physiological parameters of the three
physiologically important sites. Incorporation of Ni into mineral organisms. The physicochemical characterization of the nanoplastics
inclusions was another important and complementary metal- obtained from the abiotic degradation of microplastics was
detoxification strategy. However, these strategies were not performed by DLS (size distribution), ELS (surface net charge or ζcompletely successful since significant accumulations in metal- potential), NTA (number of particles per unit volume), FTIR
sensitive fractions were observed for both metals studied, even for (chemical bonds) and SEM (morphology). In conclusion,
animals exposed at the lower end of the metal contamination nanoplastics released from biodegradable microplastics exhibited
gradient. These inappropriate bindings of nonessential metals could toxicity towards aquatic organisms. Our findings indicated that
induce deleterious effects. Among the metal-sensitive fractions, biodegradable plastics may not be as harmless as previously
mitochondria appear to be a major binding compartment. The suggested.
percentage of accumulated trace metals stored in detoxified form
varied greatly among metals and animals. Such information should 44 Impacts of the combination of nano- and microplastics with
help the development of improved models for predicting metal copper
on
marine
phytoplankton
toxicity, based on the biologically active pools that contribute to toxic P. Echeveste, Universidad de Antofagasta / Instituto de Ciencias
responses and not on the total accumulated metal concentrations. Naturales Alexander von Humboldt; J. Christie-Oleza, University of
Warwick
/
Life
Sciences
Microplastic pollution in Latin America: current state and gaps These results point to the negative impacts of plastics on nano- and
knowledge
microphytoplankton, but also how plastics can mitigate the effect of
other pollutants on picophytoplankton, having direct impact in
43 Beyond microplastics occurrence: secondary nanoplastics marine primary productivity and global carbon cycling. Experiments
released during biodegradable microplastics degradation with model phototrophic organisms were exposed to the plastics
severely
affect
aquatic
microorganisms and/or copper, and monitored by flow cytometry. Plastic size did not
M. Tamayo Belda, Universidad Autónoma de Madrid / Biology; K. determine phytoplankton sensitivity, i.e. there were not significant
Martin Betancor, Universidad Autónoma de Madrid / Biologia; M.G. differences between nano- and microplastics, but their sensitivity
Pleiter, Universidad Autónoma de Madrid / Biology; G. Pulido differed depending on cell size, with the largest cells being more
Reyes, Eawag Swiss federal Institute of Aquatic Science and impacted by the presence of plastics. As expected, copper alone had
Technology; G. Amariei, Universidad de Alcala; I. Verdu Fillola, an opposite effect, affecting in a higher degree the smallest species.
Universidad Autónoma de Madrid / Biology; C. Edo, Universidad de However, when combined both plastics and copper, no significant
Alcala; F. Leganes, Universidad Autónoma de Madrid / Biology; R. effects were appreciated, pointing to an antagonistic effect of these
Rosal, University of Alcala; F. Fernandez-Piñas, Universidad pollutants. Interestingly, these effects were also observed in natural
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marine communities, but showing a higher sensitivity. Microbial
communities are first to encounter and react to plastic pollution, with
uncertain consequences. The goal of this study was to analyze the
effects of nano- and microplastics on cultured phytoplankton and
natural microbial communities, in the presence and absence of
copper, and to understand the molecular processes underlying these
effects.
46 Microplastics and Microfibers: Sources and distribution in
Todos
Santos
Bay,
Mexico.
L. Rios, University of Wisconsin- Superior / Natural sciences; N.
Ramirez Alvarez, University Autonomous of Baja California /
Institute of Investigarion Oceanologicals; J. Macias-Zamora,
Universidad Autonoma de Baja California / Institute of Investigation
Oceanologicas; L. Oregel Vazquez, A. Alvarez Aguilar, J. Sanchez
Osorio, F.A. Hernandez Guzman, University Autonomous of Baja
California
/
Institute of
Investigarion Oceanologicals
Microplastics (MPs) are becoming one of the most cited emergent
contaminants in the last decade. These tiny synthetic polymers are
associated with human activity. The inadequate disposal of plastics
has made this material a ubiquitous pollutant on beaches, rivers,
lakes, and oceans around of the world. MP particles are a new type
of pollution reported in Todos Santos Bay (TSB), Mexico with
unknown impacts in the ecosystem and human health. Little
information is currently available on the composition, distribution, or
fate of MPs debris in TSB. The aims of this research are to identify
possible sources, abundance, and the potential of MPs to be ingested
by fishing products. In this study we collected a total of 18 surface
water using a manta trawl, 11 sediment samples (Van Veen grab),
and 24 samples from effluent water from three wastewater treatment
plants during summers 2016 and 2017. To determine the type of
synthetic polymer we are using a Micro-FTIR-ATR
Spectrophotometer. The MPs were classified by morphology, color,
and size. The first results from the quantitative analysis of manta
samples showed an abundance range of 0.01 to 0.70 MPs/m 3,
sediments 85 to 2494 MPs/0.1 m2 and effluent waters 81 to 1556
MPs/m3. We conclude that MPs were detected in all compartment
analyzed and that WWTPs in BTS area are a very important source
of fibers (cotton and synthetic) and MPs. The main synthetic
polymers were polyethylene (PE), polypropylene (PP), nylon,
polyethylene terephthalate (PET or polyester), and cellophane.
47 Microplastics in sediments and bivalve molluscs in two coastal
lagoons
in
the
state
of
Veracruz,
Mexico.
D.L. Núñez, Universidad Nacional Autonoma de Mexico /
Contaminación Marina; A.V. Botello, S. Villanueva, Universidad
Nacional Autonoma de Mexico / Laboratorio de Contaminación
Marina
In coastal areas, there is a intense interaction between the marine and
terrestrial environment, which can be observed in the coastal zone of
the Gulf of Mexico. The terrestrial sources contribute 80% of the
plastic present in the garbage destined for the sea. The objective of
the present study is to evaluate the presence of microplastics in
superficial sediments and in the tissue of the Crassostrea virginica
oyster from two coastal lagoons of the Gulf of Mexico, Mexico.
Samples of sediments, as well as bivalve mollusks belonging to the
aforementioned species, were transported frozen to the Marine
Pollution Laboratory of the UNAM. The methodology used was the
one described by Gómez-Hernández in 2016, as well as that of Li et
al. in 2015, which includes the screening of sediments to obtain
different fractions, as well as obtaining the total tissue of bivalve
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mollusks. The results show the presence of microplastics in
sediments and bivalve mollusks (Crassostrea virginica). For the
Landing System of Mandinga, the results indicate that in all
collecting stations there is the presence of microplastics, and it is
greater in the sedimentary fractions 1.00 Φ, 2.00 Φ, 3.00 Φ, 4.00 Φ
and PAN; while for the Alvarado Lagoon System, there is also the
presence of microplastics in all seasons, but the fractions with the
greatest abundance are 0.00 Φ and 2.00 Φ. The forms found were
irregular fragments and fibers. In the bivalve mollusks, the presence
of microplastics was reported in all the individuals analyzed, both in
the tissue and in the interior of the valves, whose main forms were
irregular fragments and fibers. This is a clear demonstration of how
anthropogenic activities show the origin of the microplastics present
in
the
lagoons
of
this
study.
48 Types, distribution, and abundance of microplastics in
surfaces coastal waters of Chilean Humboldt Current
a. gamba, Pontificia Universidad Javeriana / Faculty of
Environmental
and
Rural
Studies
Microplastics (> 5 mm) are resulting from the breakdown of larger
plastic items. Due to their longevity, they can cause multiple negative
impacts on wildlife, the environment and possibly in human health.
Identifying the sources of microplastics (primary or secondary) is
important to develop actions to diminish their abundance. Litter from
anthropogenic sources is commonly observed in the coastal waters of
Chile but its origins remain unknown. For this study, samples were
collected along the coastal waters of Chile, from Valparaiso to Arica,
from January to March 2017. The abundance, composition, and
distribution of microplastics were analyzed. An average of 106.66
items/km2 weighting 1.151 g/km2 were found. The majority of
microplastic debris were composed of fragments (48%), thin film
(18%), lines (18%), foam (13%), pellets (2%) and others (1%). The
abundance of microplastics was relatively high in areas close to
intense human activities like cities, ports, tourist beaches, etc. The
city of Arica was the highest city with the abundance of microplastics
followed by Valparaiso. These results can help stakeholders and
ONGs to develop stronger legislation, environmental education
programs and public participation activities (e.g. beach surveys and
clean-ups).
The state of the art of ecotoxicology studies - Part 2
49 Biochemical biomarkers in Lithobates catesbeianus (Shaw,
1802)
exposed
to
zinc,
copper
and
cadmium.
C. Carvalho, H.S. Utsunomiya, Universidade Federal de São Carlos
UFSCar Sorocaba / Biologia; B.C. Chagas, Universidade Federal de
São Carlos / Biologia; M.J. Costa, Federal University of Sao Carlos
(UFSCar) - Soroca / Department of Biology; M.N. Fernandes,
Univeridade Federal de Sao Carlos / Ciencias Fisiologicas
The bullfrog tadpoles, Lithobates catesbeianus were exposed to 1 µg
L-1 of zinc (Zn), copper (Cu) and cadmium (Cd) alone or in
combination (1:1 and 1:1:1) for 2 and 16 days. Metal accumulation
occurred in all organs and the accumulation was in the following
order: Cd>Zn>Cu in the liver and muscle and Cd>Cu>Zn in the
kidney. The MT increased in the organs of tadpoles following metal
exposure alone for both periods and after the combined exposures,
the MT was higher in the liver and muscle at 16 days, suggesting
additive interaction between metals. The whole blood hemoglobin
content (Hb), red blood cell count (RBCs) and mean corpuscular
hemoglobin (MCH) differed from the control groups after 2 and 16
days of exposure, showing changes in the improvement of oxygen
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transport. The number of lymphocytes increased, and the levels of
neutrophils, eosinophils, basophils and monocytes were reduced
after exposure to the metals. The metals either alone or combined,
caused marked changes in the antioxidant defenses (Superoxide
dismutase - SOD, catalase - CAT, glutathione peroxidase - GPx,
glutathione S-transferase - GST and reduced glutathione - GSH) and
lipid hydroperoxides (LPO) in the liver, kidney and muscle, as well
as cholinesterase - ChE activity in the brain and muscle of L.
catesbeianus tadpoles. The lactate dehydrogenase (LDH) and malate
dehydrogenase (MDH) increased in the liver and decreased in the
kidney in the exposures to Cu and Cd. The glucose content in the
liver was significantly higher in the Zn and Cu groups (2 and 16 days)
but in the kidney and muscle (2 days) was lower in the Cu, Cd and
Zn + Cu groups. The protein increased in the liver (Zn - 2days), and
in the kidney in all groups exposed to metals and decreased in the
muscle in the exposed groups to alone metals. The triglycerides in
the kidney and muscle were the most affected, with decrease in the
alone groups and in the Zn+Cu and Zn + Cu + Cd groups at 16 and 2
days of exposure, respectively. The metals could disturb protein
synthesis, gluconeogenesis and tricarboxylic acid cycle to provide
extra energy to cope with metals stress. The exposure of tadpoles to
metals can decrease health and lower survival (because of stress
situation) through functional changes in gluconeogenesis, protein
synthesis and energy metabolism. Financial support: FAPESP
(2011/50752-3).
50 Effects of the synthetic estrogen on the physiology of cururu
frogs: from isolated effects to maximization of infectious diseases
R. Salla-Jacob, Campinas State University (Unicamp) / Department
of Animal Biology; M.J. Costa, Federal University of Sao Carlos
(UFSCar) - Soroca / Department of Biology; C.R. de Oliveira, São
Paulo State University (UNESP) / Institute of Science and
Technology of Sorocaba; T. Carvalho, L. de Pontes, Campinas State
University (Unicamp) / Department of Ecology; S.E. Dal Medico,
Federal University of Sao Carlos (UFSCar) / Masters Program on
Biotechnology and Environmental Monitoring; M.T. Valala, J.
Prado, Federal University of Sao Carlos (UFSCar) / Department of
Biology; B.F. Souza, Federal University of Sao Carlos UFSCar
Sorocaba / Department of Biology; F. Abdalla, UFSCar / Biology; F.
Toledo, Campinas State University (Unicamp) / Department of
Animal
Biology
The synthetic hormone 17α-ethinylestradiol (EE2) is found in inland
waters, but still now in Brazil there is no effluents' treatment for this
compound, nor effective national environmental normatives. EE2 is
known to cause various deleterious effects in amphibians, which
have been suffering a drastic decline worldwide. In addition,
xenoestrogens may also make amphibians more susceptible to
diseases, such as chytridiomycosis. In this sense, this study evaluated
the isolated and combined effects of a exposure (16 days) to 10 µg
L-1 of EE2 and a load of 7,5x106 zoospores L-1 of Batrachochytrium
dendrobatidis (Bd) on males and females cururu toads (Rhinella
icterica). Our results showed that EE2 caused tachycardia, which was
maximized in the combined groups (EE2 + Bd). When isolated, both
EE2 and Bd increased the cardiac inotropism and induced ventricular
hypertrophy in R. icterica. These findings provide evidence that this
species is naturally tolerant to EE2 exposure and to Bd when isolated,
adjusting its cardiac function to overcome contamination and the
disease. However, in the combined exposure (EE2+Bd), the animals
became more susceptible to the chytrid infection (shown by the
qPCR) and less tolerant to the disease, as demonstrated by a cardiac
atrophy and a decrease in the contraction force. These effects were
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even more pronounced in the females, what can lead to a negative
impact on their population in nature. Our results highlight important
physiological imbalances that these stressful features cause in
amphibians, especially increasing the energy demand and stress in
response to EE2 exposure and/or Bd infection in the environment.
Brazil is currently going through a period of great disregard for
environmental issues, and studies like ours reinforce the relevance of
scientific research concerning the contaminants and the health of
aquatic environments, not only in Brazil, but worldwide.
51 Environmental disaster caused by the rupture of the mining
dam in Mariana, MG (Brazil): What about the amphibians?
52 Impact of an environmental relevant concentration of
glyphosate and two of its commercial formulations on the cardiac
performance
of
bullfrog
tadpoles
R.Z. Rissoli, Federal University of Sao Carlos (UFSCar) /
Physiological Sciences; S. Espinosa Dal Medico, Federal University
of Sao Carlos / DBio; F. Abdalla, UFSCar / Biology; M.J. Costa,
Federal University of Sao Carlos (UFSCar) - Soroca / Department of
Biology; A.L. Kalinin, Federal University of Sao Carlos /
Department
of
Physiology
Glyphosate based herbicides are widely used in agriculture and
fishery to control of weeds, being found commonly in water bodies.
Despite their use has be forbidden in some countries (e.g. France),
they remain extensively used in Brazil due its current gov-ernment
policies that particularly incentives the agro-business. The main goal
of this study was to evaluate the possible impacts of the exposure
(96h) of bullfrog tadpoles (Lithobates catesbeianus, Shaw 1802) to
an environmental relevant concentration of glyphosate (GLY; 1
ppm), Roundup Original® (RO; 1 ppm glyphosate acid equivalent
e/a.) and Roundup Transorb R® (RT; 1ppm e/a) on the following
biomarkers: activity level (AL-% of n), Heart Frequency (fH),
Relative Ventricular Mass (RVM-% of body mass), and in vitro
Twitch Force (Fc-mN mm-2), Time to Peak Tension (TPT-ms) and
Time to Half Relaxation (THR.ms). All exposed groups and the
controls were assayed in triplicate (n = 10 each) in a static system,
following the ASTM guidelines (2000). The procedures were
previously approved by the University Animal Experimentation
Ethics Committee (CEUA -approval #022/2010). Our results
demonstrated that the xenobiotics had marked differences on the
biomarkers: while GLY increased the animals' AL and reduced the
RVM, RO only increased the Fc, including at frequencies observed
in vivo, and decreased the THR at sub-physiological frequencies. In
contrast, the only effect observed in response to RT was a
bradycardia. Our findings point to different effects of the adjuvants
present in each commercial formulation. While RO presents in its
basic formulation, in addition to the isopropylamin glyphosate salt, a
surfactant is the most lethal compound of Roundup's formulation, RT
formulation contains the same surfac-tant, but also the so-called
"inerts", which composition remains an industrial secret. The
findings indicate that the glyphosate-based compounds affect nontarget animals at be-havioural and/or physiological levels, what can
eventually
jeopardize
their
populations.Acknowledgements/Financial support: This research
was supported by the Brazilian Institute of Comparative Physiology
INCT-FisC (CNPq 573921/2008-3 and FAPESP 2008/57712-4) as a
grant to MJC, by FAPESP (2010/03607-5) as a fellowship to RZR,
and by a CAPES fellowship from the Masters' Program on
Biotechnology and Envi-ronmental Monitoring (PPGBMA-Sor ) to
S.E.D.M.
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53 Morphological, genotoxic and hematological effects of the
solid
lipid
nanoparticles
in
bullfrogs
tadpoles
C.R. de Oliveira, São Paulo State University (UNESP) / Institute of
Science and Technology of Sorocaba; E. Silva-Zacarin,
Universidade Federal de São Carlos - UFSCar - Sorocaba / Biology;
R. Salla-Jacob, Campinas State University (Unicamp) / Department
of Animal Biology; L. Franco-Belussi, São Paulo State University
UNESP / Departamento De Biologia; T.D. Garcia, Federal
University of Sao Carlos UFSCar Sorocaba / Departamento De
Biologia; B. Souza, Universidade de Sao Paulo / Department of
Clinical and Toxicological Analyses; N.F. Melo, Centro de Pesquisas
São Leopoldo Mandic; S.P. Irazusta, Faculdade de Tecnologia de
Sorocaba / Farmacia; M. jones costa, Universidade Federal de São
Carlos UFSCar Sorocaba; L.F. Fraceto, So Paulo State University /
Environmental
Chemistry
Nanotechnology has potential to improve the agriculture by means of
nanopesticides, but their effects on the environment and non-target
organisms are poorly understood. Frogs can be found in water bodies
near to agroecosystem and their populations have declined
worldwide because of different factors, including exposure to
agrochemicals. Therefore, this study aimed to determine the
hematological and morphological alterations in tadpoles exposed to
nanoparticles. For ecotoxicological assays by acute exposure (48 h),
bullfrog tadpoles (Lithobates catesbeianus) in the 25 of Gosner stage
were randomly divided in four groups (n=8): solid lipid nanoparticles
(SLN), pyrethrum encapsulated in solid lipid nanoparticles
(SLN+PYR), pyrethrum (PYR) and control (CTL). After exposure
time, the animals were euthanized, and their blood and livers were
collected and processed. Quantitative analysis of blood cells showed
a significant increase in erythrocytes count in the nanoparticle's
groups in comparison to CTL. In additions, basophils had a
significant increase between PYR and CTL. The nanoparticles can
activate animals' immune systems, triggering an inflammatory
process and cell death. The number of erythrocyte nuclear
abnormalities (ENA) increased in all the exposed groups in relation
to the CTL. ENA are indicative of the cellular response from the
organism, which results in the removal of cells damaged by the
xenobiotics. Semiquantitative analysis of the liver histopathology
evidenced an increase in melanomacrophagic cell center (MMCs) in
all groups exposed in comparison to the control. Another biomarker
verified was dilation and congestion sinusoidal, being more frequent
in the nanoparticles groups (SLN and SLN+PYR). Eosinophilic
infiltration increased considerably in the groups exposed to
SLN+PYR, followed by the SLN group. The MMCs are defense cell
that increased in stress situation, and eosinophilic infiltration
confirmed the leukocytes count, showing that probably the SLN can
active inflammatory response. The sinusoidal alteration may be
occurring due to the lack of elimination of senile erythrocytes. Thus,
the hematological and morphological analyzes in bullfrog tadpoles
demonstrated the efficacy of these biomarkers and the importance of
toxicological study of nanocarriers of active ingredients.
54 Non-lethal sampling to advance in ecotoxicology research
I. Rodriguez-Jorquera, Rio Cruces Wetland Center / Wildlife
Ecology
and
Conservation
Wildlife is often exposed to different levels of contamination
resulting in deleterious effects. Non-mammalian vertebrates
inhabiting natural habitats may acquire contaminants through two
known processes: bioaccumulation and maternal transfer to eggs. In
toxicological research, euthanizing animals is often necessary to
investigate the impact of acquired contaminants on individuals,
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generalizing determined effects in tissues (i.e. liver) to populations.
In this context, euthanasia can be justified and a logic step
considering the available tools for relevant factors isolation to
understand contaminant effects on animals, but difficult to justify in
studies involving protected wildlife species. Auspiciously, recent
development of innovative technology opened an unprecedented
opportunity to avoid euthanasia in these types of studies. In
particular, transcriptomics had open means to analyze thousands of
genes from samples that can be as big as a drop blood. Other new
development such as egg micro-sampling, give researchers
opportunities to determine the occurrence of contaminants on bird
eggs with out killing the embryo, allowing to investigate the impact
of pollutant at this very sensitive stage of animal development. We
present results from several projects involving fish and birds,
discussing the advantages to use non-lethal sampling tools.
Transcriptomics analyses from blood samples obtained from nonmammalian vertebrates can be a reliable, sometimes more sensitive
method to understand the impact of pollutants on wild animals.
Further, the old technique of feather sampling have demonstrated that
can be very consistent tool to assess the impact of pollutant at wading
birds populations. Besides the humanitarian reasons that create
strong public support to use these techniques, and the practical
advantages for field experiment research, non-lethal sampling also
means a great improvement on statistical power and experimental
designs, since non euthanized animals can be re-sampled, giving
information impossible to get in classical sampling protocols
involving euthanasia. All together, non-lethal sampling such as blood
transcriptomics, egg-micro-sampling and contaminant determination
in feathers, offer an unprecedented opportunity to investigate the
responses of vertebrates after contaminant exposures at several levels
of biological organization from molecules to populations within the
complexity
of
natural
environments.
Is Everything an Endocrine Disruptor?
Challenges and
Strategies for Assessing Chemicals for Endocrine Activity
55 Cadmium effects in vitellogenin expression and liver
histopathology
on
a
Neotropical
catfish
M. Vicentini, UFPR; L. Fernandes, UFPR / Pharmacology; M. Mela
Prodocimo, Universidade Federal do Paraná; H.C. Silva de Assis,
Federal
University
of
Paraná
/
Pharmacology
Cadmium is a nonessential metal classified as endocrine disrupter
and can reach the environment by human activities such as mining.
This metal can affect reproductive parameters and disrupt the
reproduction regulation axis (Hypothalamic-Pituitary-GonadalLiver, the HPGL axis). The integrity and function of the tissues
related to HPGL axis, such as liver, can be analyzed to understand
the acting mechanisms. Furthermore, most studies are done in males,
however, studies in females are also important since alterations in
HPGL axis can cause damage to the embryos. The aim of this study
was to investigate some potential effects of cadmium on HPGL axis,
evaluating the liver of Rhamdia quelen females exposed to 0.1; 1; 10
and 100 μg/L of cadmium, by water exposure during 15 days. The
hepatic vitellogenin gene expression and the histopathological index
were assessed. This study was approved by the Committee on Ethics
in Animal Experimentation of the Federal University of Paraná,
under the number 912. Each biomarker data were analyzed for a
generalized linear model (GLM), following one-way analysis of
variance (ANOVA) with Tukey's contrasts (p ≤ 0.05), in R software.
Vitellogenin gene expression was upregulated at 0.1, 1 and 100 μg/L,
with an expression increase of 314, 150 and 398% compared to the
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control group, respectively. Cadmium caused blood congestion,
necrosis and stroma alteration in liver, especially at 0.1 and 100 μg/L.
The major injury index was found at 0.1 and 100 μg/L, with an
increase in relation to all other treatments by at least 300%. The
cadmium concentrations that promoted higher injury index were
those with higher levels of vitellogenin gene expression. The
exposure to 100 μg/L of Cd caused steatosis and can be associated
with increased plasma VTG in R. quelen, already described on
literature. Vitellogenesis has an energetic cost for the organism and
this alteration can indicate a higher energetic expenditure of these
females for the reproduction. The tested cadmium concentrations,
which are ecologically relevant, showed an estrogenic potential and
can affect the female reproductive regulation axis of R. quelen.
56 Distinguishing between endocrine disruption and non-specific
effects
on
endocrine
systems
S. Levine, Bayer AG - Crop Science Division / Regulatory; S. Marty,
The Dow Chemical Company / Toxicology and Environmental
Research and Consulting; C. Borgert, Applied Pharmacology &
Toxicology, Inc.; K.K. Coady, The Dow Chemical Company /
Toxicology and Environmental Research and Consulting; R. Green,
S. Yi, Vertex Pharmaceuticals; J.R. Wheeler, Shell International; L.
Zorrilla,
Bayer
CropScience
/
Regulatory
The endocrine system is responsible for growth, development,
maintaining homeostasis and for the control of many physiological
processes. Due to the integral nature of its signaling pathways, it can
be difficult to distinguish endocrine-mediated adverse effects from
transient fluctuations, adaptive/compensatory responses, or adverse
effects on the endocrine system that are caused by mechanisms
outside the endocrine system. This is particularly true in
toxicological studies that require generation of effects through the
use of Maximum Tolerated Doses (or Concentrations). Endocrinemediated adverse effects are those that occur as a consequence of the
interaction of a chemical with a specific molecular component of the
endocrine system, for example, a hormone receptor. Non-endocrinemediated adverse effects on the endocrine system are those that occur
by other mechanisms. For example, systemic toxicity, which perturbs
homeostasis and affects the general well-being of an organism, can
affect endocrine signaling. Some organs/tissues can be affected by
both endocrine and non-endocrine signals, which must be
distinguished. This presentation will examine in vitro and in vivo
endocrine endpoints that can be altered by non-endocrine processes.
We recommend an evaluation of these issues in the assessment of
effects for the determination of endocrine disrupting properties of
chemicals. This underscores the importance of using a formal and
systematic weight of evidence (WoE) process to evaluate potential
endocrine
activity.

invertebrates via a comprehensive and critical literature review, (2)
to identify potentially useful test species and endpoints for evaluating
and assessing the effects of endocrine active substances on soil
organisms, and (3) to develop recommendations for suitable tests,
based on criteria such as sensitivity and practicability. The compiled
data set on the effects of potential EDCs on the development and
reproduction of soil invertebrates does by far not cover the range of
soil organisms or those chemicals that (potentially) act as EDCs. In
addition, there is an obvious lack of studies addressing EDC-specific
endpoints. The available information on endocrinology of the
relevant soil invertebrate groups and on endocrine disruptive effects
on these organisms is relatively sparse, and the data are not sufficient
to identify critical developmental periods with sufficient certainty.
Thus, full life-cycle testing (e.g. with Collembola) is required to
identify potential adverse effects of EDCs on soil invertebrates. We
propose to develop, validate and standardize life-cycle tests with a
Collembolan, an enchytraeid, an arthropod and an oligochaete or,
alternatively,
a
gastropod
species.

58 Implications of Risk Versus Hazard Approaches in
Regulation
of
Endocrine
Disrupting
Chemicals
K. Thomas, Global Silicone Council; E.M. Mihaich, ER2
Chemical hazard identification and assessment is focused on
determining the harm a substance poses under specific exposure
scenarios. In the regulatory determination of a hazard profile for a
substance, testing is typically conducted at concentrations or doses
high enough to elicit a measurable adverse effect. Risk assessment
then is the process of estimating the probability of adverse effects
from a chemical hazard by evaluating the hazard in the context of
factors such as the probability of exposure, relevant exposure
pathways, and dose/response. In ecological risk assessment, the
mode of action (MoA) of the adverse response rarely impacts the
assessment of risk given that the focus is on apical endpoints that can
be impacted by many modes or mechanisms of action. However,
since the late 1990's, individual countries and international
governments and organizations have initiated programs to assess
chemicals for the ability to interact with endocrine pathways in
humans and wildlife and cause adverse effects specifically through
that interaction. Hazard identification focused on a specific MoA is
thus a new challenge in environmental assessment and regulation.
While harmonization of existing regulatory test methods has largely
occurred, there is still a lack of concordance in the interpretation of
study results and use of hazard or risk-based approaches in making
regulatory decisions. This lack of concordance has resulted in lists of
chemicals labeled as endocrine disruptors when they may or may not
actually cause adverse effects through an endocrine mechanism. Case
studies will be provided that demonstrate the implications of a risk
versus hazard approach in the assessment of chemicals for an
57 Identification of endocrine active substances in soil organisms endocrine
MoA.
current
knowledge
and
open
issues
J. Römbke, ECT Oekotoxikologie GmbH; G. Maack, German 59 Leveraging the Adverse Outcome Pathway Framework to
Environment Agency / Ecotoxicological Assessment; R. Schmelz, Compare Modes of Action for Potential Endocrine Active
ECT Oekotoxikologie GmbH Flörsheim am Main Germany and Dep Substances
Animal Biology Plant Biology Ecology University of A Coruñna D.A. Dreier, Syngenta Crop Protection, LLC / Environmental Safety
Science Faculty; A. van der Veen, K. Duis, ECT Oekotoxikologie Adverse outcome pathways (AOPs) have become an important
GmbH
framework in environmental toxicology and risk assessment. These
In the last 20 years, a considerable number of studies have addressed pathways include a series of key events (KEs) linking one or more
possible endocrine disrupting chemicals (EDCs) in the environment. molecular initiating events (MIEs) to one or more adverse outcomes
However, little attention has been paid to endocrine effects on soil (AOs) through a series of causal key event relationships (KERs).
invertebrates. The aims of the present literature study are (1) to Indeed, this modular structure can be used to construct larger AOP
compile the existing knowledge of endocrine effects on soil networks, which are useful to compare modes of action by defining
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and evaluating critical paths following a weight of evidence
approach. Accordingly, such an approach can be used to compare
modes of action for potential endocrine active substances, where
alternative pathways (e.g., systemic toxicity) may confound apical
responses. This is an important consideration acknowledged by
USEPA, as many endocrine tests are conducted at high
concentrations near the maximum tolerated dose/concentration to
prevent false negatives. Thus, the primary objective of this work was
to highlight the utility of AOP networks to compare modes of action
for potential endocrine active substances. An emphasis was placed
on integrating high-throughput screening data with a case study for
reproductive failure in fish. First, AOP networks were constructed
using data from the AOP wiki, and critical paths were defined based
on KER strength using tailored Bradford-Hill criteria (e.g., biological
plausibility, empirical evidence, and essentiality). Based on this
network, there were several MIEs for reproductive failure, including
those related to endocrine targets (e.g., aromatase inhibition, 5 alphareductase inhibition, estrogen receptor antagonism, androgen
receptor agonism) and alternative pathways (e.g., excessive reactive
oxygen
species
production,
uncoupling
of
oxidative
phosphorylation). Following this construction, Tox21 assays were
mapped to these MIEs, where available, and assay-specific potencies
were compared for a set of > 7000 substances. The findings suggest
that alternative pathways, especially those related to mitochondria,
are more common than endocrine-specific effects and should be
considered when assessing mode of action to derive hazard.
Furthermore, in order to elucidate the relevance of these results from
a perspective of risk, exposure concentrations used in assays must be
anchored against predicted environmental exposure, as effects may
only be manifested at concentrations that far exceed concentrations
that
are
environmentally
relevant.
60 Plausible or Causal? Mechanistic Potency is an Important
Line of Evidence for Determining Endocrine Disruption
E.M. Mihaich, ER2; C. Borgert, Applied Pharmacology &
Toxicology,
Inc.
Regulatory initiatives for identifying and managing chemical
endocrine disruptors (EDs) are being developed and implemented in
several jurisdictions in response to concerns that exogenous
chemicals may interfere with the endocrine systems of humans and
wildlife. These programs incorporate expanding sets of assays and
tools to assess the potential for a substance to have endocrine activity
or to be an endocrine disruptor. According to the World Health
Organization's International Programme on Chemical Safety, an ED
must (1) alter the function of the endocrine system; and (2) as a
consequence of that alteration, cause an adverse health effect in
humans or wildlife. This definition requires a causal link between the
endocrine mode of action (MoA) and the adverse effect. However,
with the publication of the ECHA/EFSA guidance for the
identification of EDs, this requirement for a causal association
appears to have shifted to one that is "biologically plausible."
Biological plausibility is very different from the criterion of
causality, especially when the guiding regulatory approach is one of
hazard and not risk. Adverse outcome pathway models are being
established that provide plausible links between molecular initiating
events, key events and ultimately adverse effects. However, when
several potential pathways or MoA converge on the same adverse
effect in an intact organism it is a challenge to identify the
biologically plausible causal link between the MoA and the
environmental or health effect of concern. To minimize the risk of
misidentification of an endocrine MoA, an objective and transparent
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weight of evidence (WoE) procedure based on biological plausibility,
essentiality, and empirical evidence is recommended. Mechanistic
potency is one tool that should be used to help determine whether it
is biologically plausible that a chemical produces an adverse effect
via an endocrine MoA, i.e, that it might fit the definition of an ED.
Case studies of two chemicals, a cyclic siloxane and bisphenol A,
will be presented using mechanistic potency along with other
relevant information in a WoE framework, to determine the potential
for the chemicals to meet the definition of an ED.
Pesticides and Metals use and misuse in Latin America: how
much do we know about their impacts on wildlife? - Part 2
61 Ecotoxicology effects of imazalil and byproducts of
photocatalysis
in
Eisenia
andrei
P.G. Pereira, Universidade Federal do Estado do Rio de Janeiro /
Saude Ambiental; L.O. Soares, F.V. Correia, UNIRIO Universidade
Federal do Estado do Rio de Janeiro / Saude Ambiental; S.F. Salles
Junior, Escola Nacional de Saúde Pública / Centro de Estudo da
Saúde do Trabalhador e Ecologia Humana; E.M. Saggioro,
ENSPFIOCRUZ / Escola Nacional de Saúde Pública/ Fundação
Oswaldo
Cruz
Imazalil is a fungicide that causes teratogenic effects, genetic
damages and adverse effects on the reproductive and
neurobehavioral systems of organisms. It's commonly used in citric
post-harvest treatment; it has been detected in residual water from
food industries. Advanced oxidative processes (AOPs) have the
ability to react and degrade several organic compounds. This study
aimed to analyze possible toxic effects of IMZ and its photocatalysis
products on annelids of the species Eisenia andrei. For this purpose,
imazalil degradation was performed using photocatalysis with Tio2
e ultra-violet light. After, were determined ecotoxicological assays
with different concentrations of imazalil (0.01, 0.1, 1 and 10 mg L1) and different times of photocatalysis (FP-6, FP-18, FP-35 and FP90 min) were performed. The assays consisted of contact tests (2472 h), chronic test (45 days), cellular (density viability and cell
typing) and oxidative stress biomarkers (GST and catalasys)
analyses. During the assays the imazalil caused morphologic
damages, membrane ruptures of immunologic system cells,
decreasing the cellular viability and increasing the proportion of
eleocytes and GST. These results indicate that imazalil causes
cytotoxicity in annelids. The alterations observed of GST may be
related with changes to lipid synthesis. In the photoproduct assays,
there was a decrease in reproduction, decrease of GST and catalasys
(CAT). This indicated that the photoproducts generated on imazalil
degradation still cause toxicity to annelids. As the most evident
toxicity was observed for FP-90, it can be related to compounds as
hydroxybenzenes and imidazol. They are usually generated at the end
of the photocatalysis reaction. At the end of the assays,
photoproducts showed lower toxicity in comparison to imazalil. Buth
however have toxic potential and can compromise the health of
organisms
and
the
environment.
62 Effect of gibberellins on the germination of alder Alnus
acuminata Kunth (Betulaceae) in the presence of arsenic
N. Poveda, Universidad Pedagógica y Tecnológica de Colombia /
Biologia; C. RAMOS, Universidade Federal de Vicosa; K. Pulido,
Universidad Pedagógica y Tecnológica de Colombia / Biologia
Arsenic (As) is widely distributed in the environment because
different natural processes and anthropogenic factors as mining,
combustion and use of pesticides that increase the pollution of soil
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and water. the objective was to evaluate the effect of different
concentrations of gibberellins (GA3) on early development of Alnus
acuminata and determining if this treatment gives a better adaptation
under concentrations of As similar to those of coal mining soils.
Certified seeds of Alnus acuminata were pre-imbibed in water at 4°C
for 24 hours and were sowed in boxes of 13X11cm, where 16
combined treatments of gibberellins (0, 80, 160 and 240 mg L-1) and
arsenic (0, 3, 6 and 9 mg L-1) were applied. We evaluated the
germination, morphometry of germinants, early development and
biomass at the end of 30 days after sowing. The early development
was measured as the relative frequency of germinants in the states:
radicle protrusion, cotyledon emergence, cotyledon expansion and
positive phototropism. The results the kinetics of germination of A.
acuminata was affected by GA3 and As. The GA3 increased in 44%
the germination and arsenic increased the mean time of germination
in 10%. In general, only concentrations of 3 mg L-1 and 6 mg L-1 of
As had negative effects in germination and root length but these
effects are balanced at 9 mg L-1 As. In fact, the arsenic in this
concentration, alone or combined with gibberellin, increased the
biomass and vigor of A. acuminata. We recommend the combined
treatment of As and GA3 to produce pre-acclimatized seedlings that
could be tested in reforesting plans for coal mining soils recovering.
63 Growth and phytotoxicity of organic fertilization plants in
soils contaminated with the herbicide DMA®806 BR (active
ingredient
2,4-D)
A. Ogura; L. Mello, V. Vitrio Neto, University of São Paulo / São
Carlos School of Engineering; A.C. Bernegossi; E. Espindola,
University
/
Hydraulics
and
Sanitation
2,4-D is the active ingredient (a.i.) of one of the most sold selective
herbicides in Brazil, the DMA®806 BR, used for controlling weeds
and grasses. In this context, organic fertilization plants can be used
for maintaining soil preservation if its growth occurs despite the
presence of this contaminant. In addition, due to its high solubility
and persistence, this herbicide can be found in surface water and can
be harmful to aquatic and terrestrial species, which justifies the
research for alternatives for recovering contaminated areas, such as
phytoremediation. Ten species of plants were evaluated according to
phytotoxicity with soils contaminated by 2,4-D: Avena strigosa,
Canavalia ensiforme, Crotalaria juncea, Dolichos lablab, Lupinus
albus, Mucuna aterrima, Mucuna pruriens, Pennisetum glaucum, and
Raphanus sativus. Non-toxic plastic pots were filled with 200 g of
soil contaminated with 2,4-D herbicide. The experiment was
maintained with temperature of 25±2 ºC, artificial luminosity (4500
lux), 12h:12h photoperiod and manual irrigation, in order to maintain
20% of soil moisture. The concentration was stablished by the
manufacture's recommended dosage of the herbicide for sugarcane
crops, which corresponds to 1.3 mg a.i./kg. The test was conducted
with four replicates for each condition: control and contaminated.
Ten seeds were planted into each experimental unit. After
germination, only 5 plants were left for allowing space for proper
growth. After 21 days, all studied species, there were biomass
differences in comparison to the plants on control units (ANOVA, p<
0.05). Considering the growth on contaminated soils, in the order of
higher levels of tolerance, the species M. pruriens (87.5%), C.
ensiformis (56.1%), A. strigosa (30.3%), M. aterrima (29.5%) e C.
cajan (9.3%). For other species, the germination was less than 50%,
then it was not possible to determine the tolerance index. In addition,
phytotoxicity signs were observed in the plants of the contaminated
samples, especially in the roots. It was also observed reduction of
fresh and dry biomass, as well as yellowing leaves. Thus, it is
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fundamental to make an ecotoxicological analysis of the soil to
evaluate the viability of plants organic fertilization. In addition,
plants that have the capacity to growth on contaminated soils,
especially M. pruriens, can be studied for applicability in
phytoremediation, with the evaluation of soil quality and the
bioaccumulation
of
the
pesticide.
64 Mercury contamination of migratory wildlife, and a minireview of historical and current gold mining as sources of
mercury
in
the
Americas
J.E. Elliott, Environment and Climate Change Canada / Science and
Technology Branch Ecotoxicology and Wildlife Health Division; K.
Elliott, McGill University / Department of Natural Resource
Sciences; E. Ruelas Inzunza, Universidad Veracruzana / Instituto de
Biotecnología
y
Ecología
Aplicada
Mercury is a global environmental contaminant which has caused
widespread toxicological impacts on wildlife. Since the Minamata
disaster of the late 1950s, there have been extensive efforts to control
anthropogenic releases of mercury. In 2017 that led to signing of the
international UN Minamata convention. Among the major sources of
mercury are historical gold mining and continuing release from
artisanal gold production. Mercury has had particular effects on some
fish-eating bird species in the Northern Hemisphere. However, some
species, such as the osprey, Pandion haliaetus, are highly migratory
with the potential for mercury exposure on both the northern
breeding grounds and wintering areas in Central and South America.
We made an initial attempt to address mercury exposure of osprey
during the winter by collecting prey fish from 14 species at 24 sites
in Mexico and Central America, as identified from satellite telemetry.
Our primary objective was to assess whether concentrations of
mercury in prey species exceeded toxicity thresholds. With a few
exceptions, mercury in prey fish from the south did not account for
the elevated mercury measured in many osprey populations,
indicating that primary sources were from northern breeding
grounds. However, we did not preclude the potential for undetected
mercury hotspots on the breeding grounds, including historical and
ongoing artisanal gold mining. We decided therefore to conduct a
review
of
mining
sources
in
both
hemispheres.
65 Risk of exposure and sublethal effects of neurotoxic pesticides
on
tropical
bats
N. Sandoval Herrera, University of Toronto, Scarborough / Ecology
and Evolutionary Biology; K.C. Welch, University of Toronto
Scarborough
/
Biological
Sciences
Agricultural intensification and the subsequent increase in pesticide
use has been considered a major threat for bat populations in
temperate countries. However, no research on this topic has been
conducted in tropical agro systems, where most of the arable land is
frequently treated with pesticides, particularly large monoculture
plantations like banana and pineapple crops. Considering that
insectivorous bats can eat more than 90% of their body mass every
night, species that forage preferentially in crops could be highly
exposed to pesticides through their prey. This study seeks to
determine how vulnerable bats foraging in or near crops are to
pesticide use, and the sublethal effects of organophosphates on their
physiology and behavior. Organophosphates are highly neurotoxic
insecticides that can alter responses essential for survival, such as
immune function, locomotion and spatial memory. We worked in
agricultural plantations in Belize, Mexico and Costa Rica, countries
known for their great bat diversity and extensive use of pesticides.
To assess the risk of exposure, we first quantified foraging activity
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of bats in the crop fields, using acoustic sensors. Secondly, we
captured nocturnal insects from the same locations, and screened
them for pesticide residues to estimate daily intake through diet. To
study the effects of exposure to pesticides, we used an integrative
approach that involves measuring molecular (enzyme activity),
physiological (metabolic rate, immune response) and behavioral
(spatial memory) biomarkers, Our aim is to extrapolate these
responses across levels of biological organization. Understanding the
mechanisms and effects at different scales will enable to better
predict the implications on populations and communities and help to
inform
mitigation
strategies.

was to determine the lethal and sublethal toxicity of this synthetic
antioxidant on the western-clawed frog Silurana (Xenopus) tropicalis
early development. Male and female frogs were induced to spawn
and healthy embryos were exposed to determine the 96h lethal
concentration following FETAX protocol guidelines evaluating
survival, growth and development. Exposure to 0.025, 0.5 and 0.1
mg/L of this synthetic antioxidant affected tadpole growth and was
lethal at 0.2 and 0.4 mg/L. Preliminary 96 h lethal concentration for
4,4'-thiobis(6-t-butyl-m-cresol) was 0.075 mg/L. Further studies
should evaluate the chronic effects of this compound on S. tropicalis
development. This is the first toxicity assessment of this widely used
synthetic antioxidant in an amphibian and will directly support the
66 Toxicity of bituminous coal dust on the biological model third phase of the Government of Canada's Chemicals Management
Eisenia
fetida
(Savigny,
1826) Plan
(CMP3).
I. Tirado-Ballestas, University of Cartagena / School of
Pharmaceutical Sciences; W.J. Moreno-Diaz, K. Caballero-Gallardo, 68 Bacterial luminescence: an alternative for ecological risk
J. Olivero-Verbel, University of Cartagena / Environmental and assessment of toxic substances in coastal marine environments
Computational Chemistry Group. School of Pharmaceutical L. Vega, Universidad Nacional; F. Mena, Universidad Nacional /
Sciences.
Instituto Regional de Estudios en Sustancias Toxicas; K. Solano,
Coal extraction is one of the most important activities worldwide, Universidad Nacional / IRET; C. Marín, Universidad Nacional /
creating environmental issues related to pollution by particulate Escuela
de
Ciencias
Biologicas
matter exposure, in particular inflammation, oxidative stress and Luminous bacteria have been used as bioindicators to evaluate the
DNA damage in several models, including mammals. The aim of this ecotoxicological effects of xenobiotics in aquatic environments.
study was to evaluate the possible changes in the morphology, When these microorganisms are exposed to toxic substances, the
behavior, and physiology of E. fetida exposed to bituminous coal bioluminescent system can be inhibited and, therefore, the intensity
dust with particle diameter ≤ 38 μm. It was obtained from of light decreases considerably. Luminescent bacteria strains were
pulverization and sieving of a coal rock. The experimental unit was isolated from surface seawater samples collected in the Gulf of
maintained under laboratory conditions in artificial soil, and Nicoya, Costa Rica, and we assessed the metal toxicity by means of
treatments consisted of soil contaminated with coal dust at ecotoxicological test based on the reduction of luminescence of
concentrations between 1 and 4% w/w, exposing the animals for 7, strains exposed to different metals. The effect of metals on
14 and 28 days. Morphological and behavioral changes were luminescence intensity showed differences in the IC50 values.
measured, including constriction, loss or swelling of segments, Strains 4 and 5 presented greater sensitivity for Zn (IC50)
changes in color and weight; as well as lethargy, abnormal
movements, and time to burry into the substrate. Histopathological 69 Cocktail of pharmaceutically active compounds alter the
analysis and the avoidance assays were evaluated for 28 and 48 days behavior
of
clonal
marbled
crayfish
of exposure, respectively. No mortality was reported after 28 days at M. Hossain, W. Guo, J. Kubec, S. Roje, K. Grabicova, T. Randak, A.
4% coal dust, but the contaminant caused a decrease in weight at 2 to Kouba, M. Buric, University of South Bohemia in Ceske Budejovice
4% in soil. The avoidance of coal dust did not exceed 75%. / Faculty of Fisheries and Protection of Waters, South Bohemian
Histopathological findings showed muscular zone and intercell Research Center of Aquaculture and Biodiversity of Hydrocenoses
spaces higher at 3 and 4%. Results agree with anatomical findings. Pharmaceutically active compounds (PhACs) are currently ubiquities
In short, E. fetida exposed to coal dust showed morphological and in the aquatic environment worldwide and considered as emerging
histopathological changes, suggesting this type of pollutant is a pollutants. Their effects on aquatic organism's growth, behavior and
problem for macroinvertebrates living in soils surrounding open-pit other physiological process have been identified even at very low
mining
activities. concentrations. The ecotoxicological investigations mostly focus on
single compound exclusively at different graded concentrations. In
Ecotoxicological studies on aquatic organisms exposed to fact, in natural environment toxic pollutants are cocktails of chemical
environmental pollutants: what is done and what is missing? - compounds and their effects are complex. A little is known about
Part
3 these cocktail effects, making their environmental risk assessment
difficult. The aim of this study was to understand how cocktails of
67 Acute toxicity of a synthetic antioxidant on early development PhACs impact the behavior of clonal marbled crayfish Procambarus
of
the
frog
Silurana
(Xenopus)
tropicalis virginalis. Crayfish were exposed to cocktail (~1 µg L-1 of each
M. Reyes, University of Ottawa / Biology; S. Robinson, Environment compounds) of sertraline, oxazepam, citalopram, venlafaxine,
and Climate Change Canada / Wildlife and Landscape Science tramadol, and methamphetamine. In absence of available shelter,
Directorate; V. Trudeau, University of Ottawa / Biology crayfish exposed to cocktails of PhACs moved significantly lower
The compound TBBC (4,4'-thiobis (6-t-butyl-m-cresol); CAS 96-69- distance at lower velocity and showed significantly lower activity
5), is a synthetic antioxidant and stabilizer additive present in many than control. With available shelter, exposed crayfish moved
products of daily use, especially rubber and plastic products. It is significantly longer distance, showed higher activity and spent
considered a potential endocrine disruptor because structurally it significantly higher proportion of time outside of shelter than those
resembles the thyroid hormone. Despite being highly produced (1000 in control. Also molting, spawning and mortality did not vary
to 10,000 tons per year) and widely used, there is very little significantly between groups. Observed behavioral changes may lead
toxicological information about TBBC. The purpose of this study to higher vulnerability of crayfish to predators and can therefore had
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broader consequences at population or even ecosystem level. The
results suggest that even environmental concentrations of the tested
compounds as a cocktail could alter the behavior of non-target
aquatic organism, which may led to disruption of ecosystem
processes. Further research is warranted in molecular or
physiological processes responsible for behavioral alterations.
70 Comet assay in the evaluation of anthropic impacts in rivers
of
Cascavel,
Paraná,
Southern
Brazil
A. Silva, Federal University of Technology - Paraná / Postgraduate
Program in Agroecosystems; T.K. Soares, Federal University of
Technology - Paraná / Biology; A.d. Roque, Federal University of
Paraná / Departamento de Biologia Celular; C.C. Wachtel, Federal
University of Technology - Paraná / Postgraduate Program in
Agroecosystems; M.P. Neves, Universidade Federal do Rio Grande
do Sul - Brazil; R.L. Delariva, Universidade Estadual do Oeste do
Paraná - Cascavel; E. de Oliveira, Federal University of Technology
- Paraná Campus Dois Vizinhos (UTFPR-DV); N. Ghisi, Federal
University of Technology - Paraná Campus Dois Vizinhos (UTFPRDV)
/
Biology
and
Ecology
The constant decline in water quality and loss of aquatic biodiversity
is strongly related to anthropic activities that cause environmental
prejudice. Water bodies are constantly exposed to toxic substances
(e.g., heavy metals, agrochemicals, organic compounds) from
different sources. The modern urban life and agricultural activities
depends of water supply, increasing the concern with the water
quality. In this sense, it is necessary to monitor these environments
and for this purpose the use of bioindicator organisms, such as fish,
allows to evaluate the effects of aquatic contamination. The present
study assessed the genetic damage in fish erythrocytes in rivers
belonging to the Iguaçu river basin. The fish were collected in 9
sampling points, three in preserved areas (Salto River, Arquimedes
and Pedregulho), three in rural areas (São José, Carolina stream and
Bom Retiro) and three in urban areas (Cascavel, Quati and of the
Quati River Affluent), all located in the region of Cascavel, Southern
Brazil. The animals were anesthetized to collect the blood for the
comet assay, with the protocol of Ferraro et al. (2004). The slides
were analyzed for the damage of the genetic material, quantifying the
fragmentation of the DNA molecules. The site with the lowest
damage rate was Quati, followed by Cascavel, Salto River, Bom
Retiro, Carolina, Pedregulho, Arquimedes, São José and Afluente.
After the statistical analysis, there was a significant difference
between the sampling points (p = 0.0171), being the Affluent with
the highest damage rate to DNA and presenting difference to the
Quati river. The points sampled were distributed in sites with
different uses of the soil, since areas of environmental preservation,
to areas of intensive grains cultivation, cattle raising, to urban areas.
The water body with the highest genetic damage rate, receives car
wash water waste, rain gutters and industrial sewage, contributing to
the presence of genotoxic substances to aquatic organisms. The DNA
fragmentation compromises cellular functioning, triggering tissue
problems and can cause the body's sanity injuries. As future
directions, it is recommended to analyze other biomarkers to better
measure the water pollution effects in other levels of response and
endpoints. However, in all places, actions should be taken to preserve
and raise awareness of the population for the protection of aquatic
environments.

Program; F. Mena, Universidad Nacional / Instituto Regional de
Estudios en Sustancias Toxicas; K. Solano, Universidad Nacional /
IRET
In Costa Rica, intensive agriculture is practiced as one of the most
important economic activities. Chlorpyrifos and difenoconazole have
been identified as agrochemicals widely used in banana and
pineapple crops in the Caribbean area of the country and are
constantly recorded in aquatic ecosystems, what poses a risk to nontarget species. The toxicity of the organophosphorus insecticide
chlorpyrifos and the triazole difenoconazole fungicide in
Parachromis dovii was studied. LC50s for each substance were
obtained from 96-hour acute tests. Then, exposure to sub-lethal
concentrations of both substances (10 % of LC50) individually and
in mixture, were performed in order to evaluate biomarker responses.
Ethoxylosorufin-O-deethylase (EROD), catalase (CAT) and
glutathione-S-transferase (GST) activities, as well as lipid
peroxidation (LPO) were measured in liver and gill tissues as
markers of biotransformation and oxidative stress processes. Also, in
brain and muscle, cholinesterase activity was quantified as a
biomarker of neurotoxicity. The LC50s obtained were 55.34 μg/L (95
% CI 51.06, 59.98) for chlorpyrifos and 3250 μg/L (95 % CI 2770 3810) for difenoconazole. Regarding the biomarkers, a significant
inhibition of brain cholinesterase activity was recorded in fish
exposed to 5.50 μg/L of chlorpyrifos. This inhibition was not affected
when fish were exposed to the mixture of chlorpyrifos with
difenoconazole. On the other hand, no significant changes in
biomarkers were observed in fish exposed to difenoconazole,
however, there was a significant increase in the EROD activity in the
liver of fish exposed to the mixture. These results suggest harmful
effects of the chlorpyrifos insecticide at environmentally relevant
concentrations. Also, there is evidence of an interaction of both
substances that affects the biotransformation metabolism at sublethal
levels
of
exposure.

72 Integrated Response of Physiological Biomarkers Index
(IRPB) in Native Fish Exposed to Anthropogenic Stressors in the
Biobio
river
Central
Chile
M.A. Quiroz Jara, Universidad de concepcion / Biomarcadores; S.
Casini, University of Siena / Scienze Fisiche della Terra e
dellAmbiente; M. Fossi, University of Siena / Department of
Physical Sciences, Earth and Environment; J. Gavilán, Universidad
de concepcion / Celular Biology, Faculty of Biological Science; R.O.
Barra, Universidad de concepcion / Aquatic systems
The BioBio River (Central Chile) is the third most important basin in
Chile and is considered a Biodiversity Hot Spot with 17 native
species. It presents a high degree of intervention due to the use of
water resources for various industrial, agricultural and urban
activities, with multiple focal and diffuse contamination points along
its principal axis. This high degree of intervention affects the biota
and water quality, mostly in its lower third, due to the convergence
of complex chemical mixture and anthropic interventions in its main
course. The objective of this study is to determine how the
development associated with this river impacts the physiological
state of the native species Percilia irwini (n= 110). Environmental
parameters were measured in situ (Temperature, pH, Conductivity,
Total Dissolved Solids), and biological response by biomarkers such
as EROD hepatic Activity (ethoxy-resorufin O-deethylase), Total
Length, Total Body Weight, Gonad and Liver weight, Condition
71 Early toxic effects in a Central American native fish Factor, Gonadosomatic Index and Hepatosomatic Index. Samples
(Parachromis dovii) exposed to chlorpyrifos and difenoconazole were taken in autumn and spring to observe temporal responses from
K. Jiménez, Universidad Nacional / Tropical Ecotoxicology Master two different seasons. Upstream areas were considered least
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intervened as a reference site (Lonquimay, LQ), a transition zone
downstream of the last hydroelectric power station (Rucalhue, RC),
and two sites of high anthropic action and convergence (Puente
Coihue, PC and Santa Juana, SJ). Biomarkers results were subjected
to an Integrated Response of Physiological Biomarkers index based
on "Integrated Biomarker Response Index"(IBRv2), based on the
principle of reference deviation between an undisturbed (LQ) and a
disturbed state (RC, PC and SJ). The responses obtained indicate
statistically significant variations (ANOVA, p< 0.01) concerning the
total length and total body weight of the specimens present in the
lower third of the river, as well as alterations in the physiological
characteristics of the fish analyzed in autumn and spring (K, GSI,
HSI and EROD activity). The value of the IRPB index for P.irwini
was RC= 3.4; PC= 3.5; SJ= 2.3 in autumn and RC= 3.6; PC= 4.4;
SJ= 3.9 in spring. In conclusion, the IRPB index in P.irwini proves a
profile of biological effects towards the lower third of the Biobio
River in the two seasons analyzed and allows to show in an integrated
way the physiological response of fish naturally exposed to chronic
conditions to several environmental stressors at the Biobio river.\n
73 Integration of physiological responses to metal contamination
and climate change on a coral reef foraminifer
J. Marques, FURG / ICB; L. Marangoni, FURG- Universidade
Federal do Rio Grande / Instituto Ciencias Biológicas; D. Abrantes,
Universidade Federal do Rio de Janeiro - UFRJ; A. Bianchini,
Universidade Federal do Rio Grande - FURG / Instituto de Ciências
Biológicas
Addressing stress response to pollution is challenging when multiple
stressors are combined. Integrating biomarker responses improves
the detection of stressors interactions, and helps to identify tools for
environmental health evaluation. Symbiont-bearing foraminifera are
classical bioindicators of coral reef health. The current study
analysed physiological and biochemical responses of the symbiontbearing foraminifera Amphistegina gibbosa to copper contamination
and climate change scenarios combined. The responses were
integrated on a stress index (IBR - Integrated Biomarker Responses),
and also individually analysed. The tested contamination and climate
change scenarios led to variable biological responses, showing that
different pathways of photosynthesis and calcification were affected
by different factors. For example, bleaching and calcification-related
enzyme H-ATPase responded mainly to copper, while growth and
chlorophyll a concentration were mainly affected by climate change
scenarios. Interactions between copper and climate change were
observed for most of the endpoints, indicating synergism between the
tested stressors. IBR summarized these variable outcomes on a
consistent way, showing higher values on the multiple-stressors
scenario (Cu + climate change). IBR was strongly related to mortality
frequency, showing that the tested scenarios not only led to
physiological stress but also pose a high risk to symbiont-bearing
foraminifera populations. Results highlights the importance of
contamination management to improve coral reef's resilience to
climate
change.
74 Sugarcane vinasse and pesticides mixtures of fipronil and 2,4D effects on Salvinia auriculata fresh biomass growth
A. Ogura; G. Negro, L. Brito, University of São Paulo / São Carlos
School of Engineering; L. Conceição Menezes da Silva,
Universidade de Sao Paulo / Núcleo de Ecotoxicologia e Estudos
Ambientais - NEEA; T.J. Pinto, J. Freitas, University of São Paulo /
São Carlos School of Engineering; M. Yoshi, NEEA/ CHREA - São
Carlos Engineering School / São Carlos School of Engineering; R.A.
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Moreira, Federal University of Sao Carlos / Department of Ecology
and Evolutionary Biolog; L. Lopes, FURG- Universidade Federal do
Rio Grande / São Carlos School of Engineering; B. Veloso,
Chemistry Institute - University of Campinas; C.C. Raimundo,
Chemistry Institute - University of Campinas / Química Analitica; E.
Espindola,
University
/
Hydraulics
and
Sanitation
In sugarcane crops for ethanol production, vinasse is a byproduct
which is usually applied for fertigation process. In addition,
pesticides are commonly used, such as the herbicide DMA®806BR
(active ingredient, a.i., 2,4-D) and the insecticide Regent®800WG
(a.i. fipronil). For evaluating the effects of these agricultural practices
on macrophytes Salvinia auriculata, nine ecosystem models were
stablished on 1500-liters experimental tanks, which were colonized
similarly by macrophytes, zooplankton and phytoplankton, and
subject to environmental conditions. After six months of
stabilization, these units were divided into three groups in triplicate:
C (control, without any chemical addition), V (contaminated with
1.3% of vinasse), and MV (mixture of pesticides 447 μg/L of 2.4-D
and 63.49 μg/L of fipronil, and also 1.3 % of vinasse). The pesticides
were stablished according to manufacturer's recommendations and
were based on predicted environmental concentration. After
contamination, water was collected from each experimental unit and
distributed to three 1-liter containers. In each recipient, three
standardized macrophytes with six fronds were added, with measured
initial fresh biomass. The tests were performed in laboratory with 25
± 2 °C, 12h: 12h, and 4500 lux. After 21 days, the macrophytes shoot
biomass (SB) and root biomass (RB) were measured. Data were
submitted to T-test, and t the ANOVA, considering Dunnet's and
Tukey's post-hoc tests, on Statistica 7 software (95% confidence
level). All variables analyzed had statistical differences (p < 0.05)
considering T-test. Data was considered normal by Shapiro-Wilk
test, and only SB was valid on Levene's Test for Homogeneity. C
units presented the lowest values of SB growth (2.39 ± 0.04 g),
compared to V (8.12 ± 2.03 g) and MV (4.66 ± 3.04 g). For RB
growth, C (7.39 ± 1.47 g) and MV (7.90 ± 3.50 g) presented no
statistical difference considering Dunnet's test (p = 0.56) and Tukey's
test (p = 0.61), but both presented variance compared to V (14.60 ±
3.91 g), with p < 0.05 for both tests. These results suggest the
inhibition effect of pesticides mixtures on macrophytes root growth,
probably due to 2,4-D concentrations. The higher growth presented
by macrophytes on vinasse treatments can be explained by higher
nutrient concentrations. This observation indicates that vinasse
runoff may contribute to eutrophication on natural water systems.
75 Uso de biomarcadores no tradicionales en la evaluación de la
contaminación acuática por impactos antropogénicos
M. Montaño, Universidad de Caldas / Ciencias Biológicas; B. Toro,
L. Gomes, Universidad de Caldas / Biological Sciences
Constantemente los ecosistemas acuáticos están bajo la presión de
mezclas complejas de contaminantes cuyos efectos no son siempre
fáciles de evaluar. Por tal motivo se buscan herramientas, con las
cuales se puedan detectar señales tempranas de alarmas ante la
presencia de sustancias xenobióticos potencialmente toxicas.
Tradicionalmente las evaluaciones se han hecho con
microcrustaceos, peces y anfibios, pero los insectos se están
convirtiendo en un buen modelo, tales como los chironomidos.
Teniendo en cuenta que ellos son una buena herramienta para
determinar la calidad de agua, se evaluó mediante biomarcadores
fisiológicos y morfológicos en Chironomus columbiensis el impacto
de actividades mineras, agrícolas y ganaderas, bajo condiciones
controladas. Los organismos utilizados fueron criados en laboratorio,
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realizándose cinco tratamientos: uno de referencia, dos de minería
(mercurio y mercurio-cianuro), uno de ganadería y otro de
agricultura y el control con agua reconstituida. Se hicieron tres
repeticiones por tratamiento, exponiendo 720 larvas hasta completar
su ciclo de vida con el fin de evaluar las generaciones F1 y F2. Se
tuvieron en cuenta variables como la fecundidad, fertilidad, el
porcentaje de deformidad del mentón y las variaciones
morfométricas del mentón y el ala. El tratamiento de agricultura
presento la menor fecundidad (X = 298) y fertilidad (X = 92.4),
mostrando una disminución del 25 y 6.1%, respectivamente, con
respecto al control. Se encontraron diferencias en la frecuencia de las
deformidades de los aparatos bucales de C. columbiensis entre el
control y los tratamientos con agua de las quebradas intervenidas,
siendo el tratamiento impactado por minería (mercurio) el que
registro el mayor porcentaje de deformidad (7%). Los tipos de
deformaciones detectadas estuvieron limitadas esencialmente al
aumento y disminución del número de dientes y al espacio entre
dientes. Por su parte, el análisis morfométrico mostro efectos leves
sobre la forma del mentón y del ala, los cuales consisten
generalmente en desgastes y fusión de dientes en el mentón y mayor
ancho y reducción en la base del ala, especialmente en los
tratamientos de minería. Los resultados indican que los
biomarcadores fisiológicos mostraron una respuesta más evidente al
impacto por contaminación agrícola, mientras que los morfológicos
responden más evidentemente a la minería respecto.\n

ecosistemas acuáticos del valle aluvial del Río Magdalena;
correspondientes a la Ciénaga el Llanito, Ciénaga Sábalo y Ciénaga
San Silvestre. Su desarrollo generara conocimiento que sirva para la
toma de decisiones frente a la conservación del recurso ictico el cual
tiene un uso especial en este complejo característico por su
extracción para comercialización y determinara el uso de especies
vegetales acuáticas para sistemas de depuración biológica.

Exposure Evaluation: The Importance of Exposure for Risk
Evaluation
77 Application of SSD curves in coagulant and flocculant
combinations for use in the region affected by the rupture of the
Fundão
dam
T. Furley, APLYSIA Environmental Research and Solutions; L.B.
Mendes, APLYSIA Environmental Research and Solutions / School
of Engineering of São Carlos; K. Chagas, Aplysia Soluções
ambientais / TÉCNICO; L.C. Medeiros, B.O. Mello, B.V. Pimenta,
RENOVA Foundation; R. Smith, Hydrobiology Pty Ltd; F.
Aquinoga de Mello, APLYSIA Environmental Research and
Solutions
The rupture of the Fundão dam promoted the launching of tailings in
the water resources, generating a plume of turbidity with a high
amount of suspended material. As a mitigation mechanism to reduce
solids concentration, the combined use of flocculants and coagulants
in Santarém dam and Risoleta Neves HPP were proposed. This study
aimed to use SSD curves as tool to evaluate the ecological risk of the
combined use of products in order to subsidize the choice of those
environmentally more suitable for each site. For this, 10 products
were categorized in relation to the type and ionic charge and were
assessed for their chronic ecotoxicity for D. rerio, C. dubia and P.
subcapitata. 24 combinations of coagulants and flocculants were
established: 4 for use in Santarém and 20 for Candonga, due to the
different conditions of the sites, different dosages have been defined.
The ecotoxicological tests were carried out with 8 species (4
taxonomic groups, 3 trophic levels). The sample preparation
methodology was based on the procedures of application of the
products, taking as double the concentration of the dosage foreseen
for use and filtered Doce river water as a means of dilution. The
results were expressed in EC10%, from which the SSD was
elaborated and hazard concentration to biota and the fraction of
species affected were calculated. In the case of Santarém, in order to
confirm the occurrence of in situ effects, tests were carried out with
C. dubia, H. azteca, P. subcapitata and D. rerio, to identify if the
continued application of the combined products added toxicity to
water and sediment. The evaluation of the products indicated greater
chronic toxicity for the coagulants in comparison to the flocculants.
Among the coagulants, the products that have aluminum
polychloride as base showed less toxicity. Regarding the flocculants,
the compounds classified as non-ionic were the least toxic. It was
observed that the ecotoxicity of the combinations was related to the
type of compound and the respective dosages. The combinations that
presented the lowest ecological risk to the community were formed
by the combination of aluminum salts and non-ionic flocculants. The
confirmatory investigation performed in the Santarém region did not
show an increase in toxicity downstream of the application.

76 Determinación de efectos causados por contaminantes
químicos y desarrollo de alternativas de manejo en las ciénagas
sabalo,
san
silvestre
y
llanito
J. Quintero, UNIPAZ / Santander; A.D. Mora Velasco, Pontificia
Universidad Javeriana; A. Luna-Acosta, Pontificia Universudad
Javeriana
Los compuestos químicos presentes en aguas superficiales (ríos,
lagunas, etc.), subterráneas y residuales abarcan un amplio rango de
productos químicos antropogénicos, es decir, aquellos sintetizados o
indirectamente producidos por las actividades humanas. Estos llegan
a los ecosistemas acuáticos como consecuencia de diferentes
actividades especialmente restos de medicinas que no son totalmente
asimilados por el organismo, medicamentos tirados a la basura o al
inodoro, sustancias químicas administradas a los animales, derivados
de agroinsumos utilizados en procesos productivos agrícolas, y
arrastradas por la lluvia, restos de los procesos de industrialización,
incluso luego de los tratamientos que se les hacen al agua para
diferentes usos (consumo humano, aseo personal, entre otras
actividades diarias) todavía siguen presentes, pues muchos de los
sistemas de depuración sobre todo los de tipo convencional son
ineficientes para remover este tipo de contaminantes. Estos
contaminantes comprenden productos farmacéuticos, del cuidado
personal, surfactantes, aditivos industriales, plastificantes,
plaguicidas, metales y una gran variedad de compuestos químicos
que aunque se encuentran en bajas concentraciones son capaces de
alterar el sistema endocrino y bloquear o perturbar las funciones
hormonales, afectando a la salud de los seres humanos y de especies
animales, es por esa razón que han llegado a ser en la actualidad un
serio problema (García et al., 2011). Esta investigación aborda la
necesidad de evaluar procesos de presencia de compuestos químicos
en el medio natural y su incidencia sobre la biota acuática. Al tiempo,
que evalúa el uso potencial de especies vegetales acuáticas en
sistemas de disminución de la contaminación de los compuestos 78 Elevated Blood Metal Levels in Rats (Rattus norvegicus)
químicos de interés para la investigación, haciendo uso de técnicas Exposed In Situ to Underground Water and Air Emissions From
como la fitorremediación. Este estudio se realizará en tres a
Municipal
Waste
Landfill
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A.M. Gbadebo, University of Ibadan, Ibadan. Nigeria / Ecology and
Environmental Biology Unit, Department of Zoology; O.A. Alabi,
Federal University of Technology, Akure / Department of Biology;
C.G. Alimba, University of Ibadan, Ibadan / Department of Zoology;
A.A. Bakare, University of Ibadan Ibadan Nigeria / Department of
Zoology
Landfills are major contributors to environmental (water, air, soil and
food) contamination especially with toxic metals. This study
assessed the potential metal levels in the blood of rats exposed in situ
to underground water and ambient air emissions from Olusosun
landfill in Lagos, Nigeria. Male rats (5 rats/point/period) were
exposed at three different points to air emissions and underground
water (as daily drinking water) from the landfill for 4, 8, 12, 16, 20
and 24 weeks. Rats concurrently sited at 17 km from the landfill site
served as control. Rats were clinically examined weekly and after
each exposure period blood was collected for metal (Pb, Cd, Cr, Cu
and Zn) analysis using atomic absorption spectrophotometer (AAS).
The concentrations of Pb, Cd, Cr, Cu and Zn were analysed in the
underground waters. Clinical signs such as anorexia, diarrhoea,
reduced activities, abscesses and ungroomed fur were observed in the
rats exposed to the landfill environment. The concentrations (mg/L)
of metals in blood of rats exposed to the landfill (mean range = Pb:
not detected (ND) - 0.64 ± 0.01; Cd: 0.01 ± 0.00 - 0.60?0.03; Cr: ND
- 0.35 ± 0.03; Cu: 0.01 ± 0.00 - 0.34 ± 0.03; Zn: 0.15 ± 0.02 1.28?0.33) were higher than those in the control at most exposure
points and periods. Blood Pb, Cd, Cu and Zn levels showed positive
correlations with exposure periods and these were significant with
Cu (r = 0.470; p = 0.006) and Zn (r = 0.462; p = 0.005). The average
concentrations (mg/L) of Pb (0.40 ± 0.1); Cd (0.21 ± 0.1); Cr (0.17 ±
0.1); Cu (2.29 ± 0.7); and Zn (3.55 ± 0.8) in Olusosun underground
water were higher than the control and above USEPA/NESREA limit
for drinking water. The clinical symptoms and elevated metal levels
in the blood of chronic in situ landfill exposed rats may be due to the
high levels of heavy metal contamination in the landfill underground
water and air emissions. These findings are of importance due to the
potential risk of metal toxicity in the exposed population.
79 Environmental and hazard evaluation of palm oil production
via computer-aided HIRA and TRACI assessment
methodologies
K.A. Moreno-Sader, Universidad de Cartagena; C. Alarcón-Suesca,
Universidad Nacional de Colombia; A.D. Gonzalez-Delgado,
Universidad
de
Cartagena
The palm oil processing is one of the most dynamic economic
activities in Colombia due to its high productivity for crude oil
extraction. Such vegetable oil is widely used as source of biodiesel,
cosmetics and food products after further refining steps. The crude
palm oil (CPO) extraction from fresh fruit bunches requires
processing stages (e.g. sterilization, threshing, digestion, pressing,
clarification and drying) that may generate by-products or wastes
impacting negatively the environment. The emissions of these
chemical substances to air, soil or water media can be quantified to
determine the environmental impacts of CPO production. To this
end, the Tool for the Reduction and Assessment of Chemical and
other Environmental Impacts (TRACI) was used for a better
understanding of environment/human health related issues during
crude oil extraction. In addition, potential hazards were determined
through Hazard Identification and Ranking (HIRA) methodology in
order to identify the most critical units and propose relevant safety
corrections. The environmental assessment revealed highest impacts
in the category of freshwater ecotoxicity for natural and agricultural
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soil emissions (0.2509 CTUeco/kg CPO). The human health
particulate for air emissions reported value of 7.64x10-4 PM 2.5
eq/kg CPO indicating an environmentally-friendly performance for
the selected case study. The process safety assessment showed risks
of fire and explosion due to emissions of combustible dust and
handling flammable materials. For most of the studied units, FEDI
achieved values above 400, which correspond to highly hazardous
category. To reduce risks, some process safety controls were
suggested
towards
a
safer
crude
oil
production.
80 Petroleum Exploitation in the Peruvian Amazon: a unique
exposure
scenario
D. Papoulias, E-Tech International; F. Morales, Universidad Simon
Bolivar; J. Ramirez, Estudios Integrales del Ambiente C.A.; I.
Hernandez, Universidad Central de Venezuela; H. Caballero,
Venezuelan Institute for Scientific Research, IVIC / Laboratorio de
Antropología del Desarrollo; H. Alvarez, Universidad Simon
Bolivar; G. Farache, Cetoxmar Universidad Simon Bolivar; A.
Lucchetti, Universidad Peruana de Ciencias Aplicadas; M. Núñez
Ferrera,
Consultor
Independiente
Crude oil production in Peru reached its peak in 1995. Although oil
has been eclipsed by natural gas development, reserves remain in
small scattered lots. The majority of this activity occurs in the
biologically rich northeastern states that drain into the headwaters of
the Amazon River. Oil spills and other forms of pollution have
tremendously affected the environment and indigenous peoples
livelihoods.This is a largely remote territory where an estimated 60
ethnically distinct indigenous live and where extractive activities
have engendered intense social conflicts. The history of oil lot 192
(formerly 1AB) in the Loreto region, exploited since the early 1970's,
typifies the events and consequences of oil development in much of
the Peruvian lowland jungles. In 2018, the UN Development
Program convened an interdisciplinary team to conduct a
comprehensive independent technical study (Estudio Técnico
Independiente) in Lot 192 in order to develop an integrated strategy
for remediation of areas affected by petroleum activity. The study
involved collection, review, and synthesis of reports and data
generated from the inception of oil exploration up to the present,
interviews with stakeholders and key participants in activities related
to Lot 192, and site visits. No new environmental data were collected.
Our analysis indicates that adverse impacts on human and
environmental health might have occurred as a result of a unique
coincidence of physical, chemical, cultural, and socio-political
factors. During this presentation we will describe our working
conceptual model for human and ecological exposure in Lot 192,
identify the pertinent exposure pathways, and describe key
environmental and cultural factors that challenge conventional
interpretations of effects due to petroleum activity in the Amazon.
Factors such as extreme rainfall, nutrient-poor acidic soils, mineralpoor waters, geographic remoteness, ethnic diet, and crude oil
characteristics, among others, can collectively increase the adverse
impacts from both current and historic petroleum activities beyond
that which may otherwise be anticipated. Our findings from the study
have led us to develop a deeper understanding of the complex
interactions among environment, culture, and resource extraction
that can inform human and ecological risk assessment.
81 Proposal of risk evaluation in family nuclei in precarious work
scenarios.
A. Berumen Rodriguez, UASLP; F. Perez Vazquez, Consejo
Nacional de Ciencia y Tecnologia; F. Diaz-Barriga Martinez,
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Universidad Autónoma de San Luis Potosí (UASLP) / Facultad de
Medicina; R. Flores-Ramirez, Consejo Nacional de Ciencia y
Tecnologia
STOP(Health at Work for Precarious Occupations) strategy is a
health strategy for addressing occupational risks in the most
vulnerable workers in the country, as is the case of precarious
workers. The magnitude of work precariousness in our country, poses
a challenge regarding public health. Precarious employment takes
place among extremely marginalized groups in the country and it is
associated with bad health conditions. Precarious workers tend to be
exposed to dangerous work environments, stressful psichosocial
conditions and a greater work load. Additionally, they have less
possibilities of receiving adequate training for the tasks that they
must perform and the inspection systems poorly supervise their
safety and health at work. In the end, precarious work becomes an
economic burden, that not only affects the families by increasing
their vulnerability due to the risk of falling into poverty, but also has
an impact because of its magnitude, in the stability of health services,
due to the need of having to deal with an increase in noncommunicable diseases (many toxic substances affect the nervous,
cardiovascular, renal, respiratory, endocrine system, etc.). This
proposal poses the design of clinical protocols for the evaluation of
renal damage and lung damage, considering that both tissues, lung
and renal, are two of the tissues that are more exposed to toxic
substances (by absorption or excretion). In addition, it is important to
highlight the high prevalences of lung and renal damage in Mexico.
For this section traditional diagnostic measures will be used, but the
prevention of the health conditions will be improved by using
metabolomic biomarkers in exhaled air and urine. Exposure to
occupational pollutants with pneumo and/or nefrotoxic capacity will
also be analyzed. At the end of the studies, having gathered all the
information, documents per area of work will be generated. Which
will be used to create strategies in collaboration with different
sectors.

data from other international studies compiled from the literature.
The monitoring was carried out in three geographical areas of the
Colombian Caribbean: Cartagena bay, Morrosquillo Gulf and
Barranquilla. The sample treatment procedure was based on a
modified version of the Quick, Easy, Cheap, Effective, Rugged, and
Safe (QuEChERS) approach in addition, cleanup steps and the
analysis techniques by using the full-scan data produced on the GCOrbitap-MS. The analysis showed that contaminants are found at
concentrations that are of concern, since they represent a potential
risk to surrounding populations and therefore, measures must be
taken
to
improve
the
quality
of
life.
85 Method validation, determination and fate of short and long
PFCAs in raw and treated wastewater from Mexico City.
M.r. Rodríguez, Universidad Nacional Autonoma de Mexico /
Environmental Chemistry; B.L. Prado, Universidad Nacional
Autonoma de Mexico / Departamento de Edafologia
A SPE-HPLC-MS/MS trace analytical method was validated for the
determination of four perfluorinated carboxylic acids (C4, C7, C8,
C11). These compounds were determined in Mexico City's
wastewater. The raw wastewater could be classified in domestic and
industrial wastewater, the former came from the municipal part of the
city while the latter was sample from an industrial park at the north
part of the city. The analytes extraction and purification were carried
out by HBL and WAX solid phase extraction. The best extraction
performance was obtained with HLB cartridges showing a % RSD
(0.3-2) and acceptable recoveries > 85 % for long length PFCAs >
C7. On the other hand, Wax cartridges showed a better % RSD (2.54.1) and recoveries > 75 % for PFBA. Higher concentrations of
PFCAs were observed in industrial wastewater than municipal
wastewater. PFOA was the most commonly found compound in both
wastewater flow systems. Furthermore, the removal of the PFCAs
was assessed in a secondary wastewater treatment system was
negligible.

Incidence, risk assessment, fate and removal of emerging 86 Naphthenic Acids are Key Contributors to Toxicity of Heavy
pollutants in LatinAmerica: Building a thematic network - Part Oil
Refining
Effluents
1
A. Pinzon, Brunel University London / Institute for the Environment,
health and societies; R. Kanda, Brunel University London
83 Assessment of some persistent organic pollutants in Adequate wastewater management is a crucial element to achieve
environmental Colombian Caribbean samples from analysis by water sustainability in the petroleum refining sector, as their
GC-Orbitrap-MS
operations produce vast quantities of wastewater with potentially
G. Mayo, Direccion General Maritima; B. Johnson-Restrepo, harmful contaminants. However, some refining effluents are linked
University of Cartagena / School of Exact and Natural Sciences; G. to serious pollution problems even after treatment, partly because
Codling, Masaryk University / RECETOX; J. Rivero-Hernandez, S. little progress has been made in determining the causative agents of
Betancur-Turizo, Direccion General Maritima. Centro de the observed biological effects, resulting in non-targeted treatment.
investigaciones Oceanograficas e Hidrograficas del Caribe Here, we followed an effect-directed analysis (EDA) approach using
Many of the persistent organic pollutants (POPs) such as polycyclic Vibrio fischeri as biosensor to show that naphthenic acids (NAs) are
aromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), important components of refining wastewater resulting from the
and polybrominated diphenyl ethers (PBDEs) that enter the marine processing of heavy crude oil; furthermore, we demonstrate that they
environment have a low solubility in water and a high affinity for have a significant contribution to the toxic effects exerted by these
particles in suspension that fall by gravity to the seafloor. In this way, effluents. Profiling of the NA mixture was conducted using GConce they reach marine sediments they can biomagnified themselves EI/MS and LC-ESI/MS, and confirmed using high resolution LCthrough the food chain, reaching humans and generating a risk to Orbitrap, which evidenced that O2 NAs corresponded to 90% of the
their health by producing toxic effects that include endocrine NAs detected. Our findings contrast with previous reports where
disruption and carcinogenicity. However, to date, there is no known classic NAs have been found between 15% and 72% and could
publication on the occurrence of PCBs and PBDEs in sediments and explain the significant biological effects observed in V. fischeri. This
marine organisms on the Caribbean coast of Colombia. The current study broadens the body of evidence pointing at mixture effects and
study presents the concentrations of these contaminants in samples low-concentration pollutants as the cause of toxicity from RWW, in
of marine organisms (mussels, oysters and fish) and sediments in the addition to NAs resulting from the processing of heavy crude oil. Our
coastal zone of the Colombian Caribbean and compare them with results can serve as a starting point for setting better effluent
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discharge standards relevant to oil refining wastewater resulting from lifestyle
differences.
heavy crude oil, and help improve wastewater treatment plants to
reduce
effluent
toxicity. 89 Photocatalytic degradation of oxytetracycline in pure and tap
water
using
bismuth
oxyiodides
87 Occurrence and distribution of emerging pollutants in the C. Martinez-Avelar, Universidad Nacional Autonoma de Mexico; E.
Mexico
City's
urban
water
cycle González Cervantes, Universidad Nacional Autonoma de Mexico /
J.C. Durán-Álvarez, Universidad Nacional Autonoma de Mexico / Micro and Nano sciences; J.C. Durán-Álvarez, Universidad Nacional
Micro
and
Nanotechnology Autonoma de Mexico / Micro and Nanotechnology
Mexico City is one of the biggest cities in the world. It is the home Different bismuth oxyiodide materials, namely BiOI, Bi 4O5I2 ,
of 22 million people living within the city and its metropolitan zone. Bi7O9I3 and Bi5O7I, were synthesized via the solvothermal method.
In addition, Mexicans are known as high rate water consumers, thus In the case of BiOI both microspheres (M.S.) and (001) oriented
high volumes of wastewater are continuously produced in this mega nanocrystals were obtained. Decrease in the iodine loading was
city, reaching flow rates from 70 to 150 m3 per second of domestic achieved by varying the solvent and the synthesis conditions
wastewater. Given that, rainwater harvesting is negligible in Mexico (temperature and heating time) in the solvothermal process. In order
City, notable fluctuations in wastewater occurs when comparing dry to improve the charge carrier separation, 1 wt. % of Auº nanoparticles
and rainy seasons. Moreover, leakages in sewage leads to the were deposited on the surface of the Bi x O y I z materials via the
pollution of the aquifer, while urban and peri urban agriculture is deposition-precipitation route. The physical, chemical, optic and
polluting surface water bodies used for human consumption. In this electrochemical properties of the obtained materials were assessed
study, the occurrence of pharmaceutically active compounds, and compared, finding notable structural and optoelectric changes as
plasticizers and hormones was pursued in superficial and ground the loading of iodine decreased in the semiconductor. In fact,
water sources, as well as in wastewater, from Mexico City. Non- lessening the iodine loading resulted, not only in the increase of the
Steroidal Anti-Inflammatory drugs ibuprofen, naproxen and band gap value, but in the shift of the valence band toward more
diclofenac were found in almost all the surface water sources, while oxidant potential. In contrast, no changes in the semiconductor
negligible concentrations were found in groundwater. In contrast, properties of the BixOyIz materials were observed upon the
levels of micrograms per liter of these drugs were found in sewage. deposition of Auº nanoparticles. Regarding the photocatalytic
High ubiquity of plasticizers, such as bisfenol A and phthalic acid activity, the use of BiOI M.S. led to the highest degradation and
esters were found in both water sources and wastewater, indicating mineralization rate of the antibiotic oxytetracycilne (OTC) under 5 h
the pollution of the water supplied to population. Lastly, hormones of visible light irradiation. Deposition of Auº nanoparticles reduced
estradiol and ethynil estradiol were barely found in water sources, the photoactivity of the semiconductors, even when lower metal
while micrograms per liter levels were found in wastewater. Results loadings were tested. Some insights on this behavior were explored
obtained in this work reveals the high occurrence of emerging based on the characterization of the materials. BiOI M.S. showed
pollutants in the whole urban water cycle from one of the biggest certain stability throughout consecutive reactions cycles. Also, high
cities in the world, highlighting the need of a Pan-LatinAmerican photocatalytic performance was observed when more realistic
monitoring exercise to know the hotspots of contamination, the conditions –i.e., tap water and Co= 50 µg/L– were tested. Through
behavior of the emerging pollutants in urban and wild environments mass spectrometry degradation by–products were identified, and a
and the actions we need pursue to reduce the risks of contamination photocatalytic degradation route of OTC was proposed.
and
harmful
effects
in
humans
and
ecosystem.
90 The Colombian Maritime Authority and its role in the
88 Organic contaminants in the personal space using personal prevention and protection of the marine environment. Case
passive
sampling
and
nontargeted
analysis study
Ballast
water.
C.A. Manzano, I. Miranda, Universidad de Chile / Chemistry; N. G. Escobar Olaya, Colombian Maritime Authority; G. Mayo,
Dodder, San Diego State University; E. Hoh, San Diego State Direccion General Maritima; N. Burgos-Uribe, Direccion General
University
/
School
of
Public
Health Maritima. Centro de investigaciones Oceanograficas e Hidrograficas
The chemical exposome is a comprehensive description of the del
Caribe
chemicals to which one person is exposed from conception onward The Colombian Maritime Authority (DIMAR) through the port
and could be the chemical equivalent of the environmental captaincies and the Caribbean and Pacific Research Centers make
microbiome. This project aimed to explore the exposome represented important efforts in the area of research and control in their Exercise
by organic contaminants in the personal space of people living in as Maritime Authority. The Oceanographic and Hydrographic
selected cities in Chile. Samples were collected using personal Research Centers of the Pacific and the Caribbean are responsible for
passive samplers (silicon wristbands) at different urban centers in generating the necessary scientific knowledge to evaluate different
Chile. The passive samplers were deployed for a full workweek phenomena, both natural and anthropogenic, through research
(Monday to Friday) at different times of the year and later extracted cruises in the Antarctic and oceanographic cruises such as the
using ethyl acetate. No further cleanup or fractionation steps were ERFEN in the Pacific Ocean and the SeaFlower in the Caribbean Sea,
needed. Extracts were concentrated to 1 mL and analyzed directly in also by the constant monitoring of the Antares network and the
the GCxGC/ToF-MS without further processing. More tan 800 bodies of water that include bays and gulfs with its multiple maritime
chromatographic features were detected in all silicon wristbands and activities. In particular, the inspection of international maritime
included personal care products, polycyclic aromatics, pesticides, traffic ships is carried out in order to verify the quality of the ballast
insecticides and others (according to their MS and NIST library hit). water that is discharged into Colombian jurisdictional waters and that
The resulting compounds were classified into groups based on their has been identified as a vector of species that may represent a risk to
uses and sources (according to PubChem), and their distribution health of the communities of the Pacific and Atlantic coasts. The
showed seasonal and spatial variations that could be attributed to measurement of this quality is carried out in accordance with the
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provisions of Resolution 477/2012 of DIMAR that determines the
measures and the control procedure to verify the management of
ballast water and sediments on board ships and naval devices, both
national and foreign. The verification of this management seeks to
reduce to the maximum the transfer of Invasive Species, Harmful
Aquatic Organisms and Pathogen Agents to avoid the proliferation
of diseases that affect the human health and the environment. The
specific case of the red tide caused by the dinoflagellate Alexandrium
tamarense in the Pacific coast of Colombia (2001and 2002), is an
example of an organism that may have arrived in ballast water,
expanding its geographical distribution from the Bering Sea where it
has been registered. The exercise of authority through the direction,
coordination and control of maritime, fluvial and coastal activities,
makes the Maritime Authority become the axis that consolidates the
maritime country, national development, and contributes to the
positioning of Colombia as a regional maritime power.
91 Utilising X-ray absorption spectroscopy for metal and
metalloid speciation in soil and sediment for exposure assessment
B.N. Noller, The University of Queensland / Centre for Mined Land
Rehabilitation; J. Zheng, The University of Queensland / Centre For
Mind Land Rehabilitation; R.L. Taga, The University of Queensland
/ Centre for Mined Land Rehabilitation; T. Huynh, Hydrobiology
QLD PTY LTD / Centre for Mined Land Rehabilitation; H. Harris,
University of Adelaide / Department of Chemistry; J. Aitken, The
University of Sydney / School of Chemistry; J. Ng, The University
of Queensland / Queensland Alliance for Environmental Health
Sciences
(QAEHS)
Key contaminants present in waste from base metal mining and other
sulfidic deposits are metals (e.g. Cd, Cu, Pb and Zn) and metalloids
(As, Se, Sb and Bi). There is a potential risk that finely divided mine
waste may transfer to the environment and food chain to
animals/humans. The International Council on Mining and Minerals
ten principles for sustainable development of mining identify
quantitative indicators of rehabilitation success. Principle 4 of the ten
principles states: 'implementing risk management strategies based on
valid data and sound science'. To avoid health risks to communities
from mining activities, good prediction and planning is required,
together with well-designed monitoring to detect adverse trends.
Thus, a risk assessment process underpins the management strategies
adopted. The bioavailability of metals and metalloids contaminants
in mine tailings is a key detail for health and environmental risk
assessment. Synchrotron-induced X-ray absorption spectroscopy
(XAS) is used to measure As, Cd and Pb speciation that enables
relationships to bioaccessibility (surrogate for bioavailability) data to
be developed for risk assessment of contaminated soil or sediment.
This data has application for developing site-specific guidelines for
protection of human health and the environment by assuming that
bioaccessibility gives the prediction of bioavailability. Synchrotronbased X-ray absorption spectroscopy (XAS) using x-ray absorption
near-edge spectroscopy (XANES) was recorded at the Photon
Factory, Tsukuba, Japan. Arsenic, Cd and Pb speciation/composition
in the recorded spectra of over 300 samples were fitted using linear
combination fitting (LCF) of sample spectra against up to 40 model
compounds. Bioaccessibility of soil and sediment was measured
using the Physiologically Based Extraction Test (PBET) to simulate
the gastrointestinal tract of pH 1.3, 2.5 and 4.0 for fasting, partially
fed and fed stomach conditions respectively, and pH 7.0 for the small
intestine. XANES spectra LCF with model As, Cd and Pb
compounds showed no significant difference from measured
bioaccessibility (p > 0.05) giving comprehensive data for health risk
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assessments. The aquatic ecosystem has less developed relationships
of speciation data with toxicity response of aquatic species and
requires
use
of
predictive
models.
92 Fate and transport of fipronil and 2,4-D in the environment
during the process of conversion of pasture to the sugarcane
crops
B. Veloso, Chemistry Institute - University of Campinas; C.C.
Montagner, UNICAMP / Institute of Chemistry; E. Espindola,
University
/
Hydraulics
and
Sanitation
The dependence on fossil fuels and their damage to the environment
resulted in the search for renewable energy sources and to reduce the
emission of greenhouse gases. In this context, sugarcane proved to
be an alternative in the production of biofuels (ethanol), in addition
to its diverse applications. One of the factors that help to maintain
several crops, including sugarcane, is the use of pesticides. Their use
in the cultivation of sugarcane helps to maintain and grow the
plantation, but its continuous application can result in harmful effects
on the environment due to the contamination of water resources, soil,
air, sediments and biota. This project evaluated the environmental
risk of fipronil and 2,4-D during the management of sugarcane in a
pasture conversion area in sugarcane fields by elucidating the
transport and destination of pesticides after application. Water
samples from mesocosms located in control area as well as pasture
and sugarcane crop areas were sampling in the farm located in the
city of Brotas (São Paulo - Brazil). At the same time, fipronil and
2,4D degradation profile was obtained in experimental mesocosms
after a controlled application. The target pesticides were extracted
from the samples by solid phase extraction (SPE) using HLB Oasis
500 mg cartridges (Waters) and Liquid Chromatography tandem
Mass Spectrometry (LC-MS/MS) with an electrospray ionization
source from Agilent Technologies to quantification of pesticides and
their metabolites. The initial sampling in Brotas indicated that the
messcosms presented trace concentrations of 2,4-D and fipronil,
possibly due to the residues of application in the agricultural regions
around the experimental farm. After application of pesticides in the
sugarcane crop and intensive pasture areas, the increase of pesticide
concentrations in the mesocosms was observed, which was not
observed in the control mesocosms (unmodified pasture). In the
experimental mesocosms (were the pesticides were controlled
applied directly in the water for dissipation studies) the residual
concentrations of fipronil and 2,4-D after 45 days are in the range of
0.1 to 2.7 μg L-1 and 10 to 114 μg L-1, respectively; corresponding
to a reduction from 82 to 99.4% of the initial quantified concentration
2 hours after the contamination. In addition, the degradation products
of fipronil (fipronil sulfone and sulfide) were monitored, observing
the formation of the products after 21 days of contamination. Project
FAPESP(2015/187903)
Status of priority environmental issues in Latin America:
opportunity for research and innovation - Part 1
93 Antiestrogenic effects associated to EROD induction in
farmed
rainbow
trout
A. Valdehita, A. Quesada-Garcia, INIA-National Institute for
Agricultural and Food Research and Technology / Environment; F.
Torrent, Technical Superior School of Forest Engineers Polytechnic
University of Madrid / Escuela Superior de Ingenieros de Montes;
M. Fernandez-Cruz, J. Navas, INIA - National Institute for
Agricultural and Food Research and Technology / Environment
Oil pollution provokes the induction of particular detoxification
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activities in organisms. In fish polyaromatic hydrocarbons (PAHs)
and possibly other pollutants associated to oil lead to the induction
of a particular detoxification enzyme, ethoxyresorufin-O-deethylase
(EROD). This activity in fish is associated to cytochrome P450 1A
(CYP1A), which, on its hand, is expressed after activation of the aryl
hydrocarbon receptor (AhR). Although the induction of EROD
activity is normally used as a biomarker of oil pollution it can also be
a signal of important endocrine disruption activities. In this work we
want to show how the detection of EROD activity can be associated
to antiestrogenic phenomena. First, in vitro approaches based on
primary cultures of rainbow trout hepatocytes allowed us to show
that the induction of EROD activity caused by PAHs was associated
to a decrease in the production of the estrogen dependent protein
vitellogenin (VTG), whose production was induced by pre-exposure
of hepatocytes to the estrogen 17ß-estradiol (E2). The treatment of
the cultured hepatocytes with AhR antagonists provoked a recovery
of the VTG production, simultaneous to a reduction of EROD
activity. These results suggested that the activated AhR was able to
interact with the estrogen receptor (ER) antagonizing its activity. In
a second step, sea bass (Dicentrarchus labrax) brood stock, was
exposed to a PAH through the food during a reproductive season.
This caused an induction of EROD activity and CYP1A expression
at the hepatic level. At the same time, a reduction of VTG levels were
detected in treated animals with respect to the controls. Finally, in a
series of samplings carried out in rainbow trout fish farms it has been
also observed that those animals with the highest EROD and CYP1A
levels in liver exhibited a significant reduction in the plasma levels
of VTG with respect to trout not showing EROD induction. Although
the high EROD activity levels could not be clearly associated to
higher PAH concentrations in waters or sediments, it was observed
by means of chemical analyses a pollution of anthropogenic origin.
In addition, sediment extracts of those fish farms in which trout had
high EROD levels provoked a clear dose dependent induction of
EROD activity in a rainbow trout cell line in vitro. These results
evidence that the induction of EROD activity can also be
substantiating a strong endocrine (antiestrogenic) disruption of
environmental
relevance.
94 Assessment of Strategies to Strengthen Coastal Aquifer
Resilience and Groundwater Use against Climate Change Effects
in
the
Colombian
Caribbean
Coast
D. Chala, University of Cartagena / Environmental Engineering; E.
Quiñones Bolaños, University of Cartagena / Department of Civil
Engineering; M. Mehrvar, Ryerson University / Department of
Chemical
Engineering
Humans, by nature, tend to take advantage of resources that are
readily available and economically exploitable. The last principle,
however, has not been applied to the case of groundwater resources
in Colombia, with a potential supply of groundwater up to 5,848 km 3
and a deficit in the resource management, especially in the coastal
regions. Currently, there is a lack of information on the groundwater
vulnerability to the effects of climate change and overexploitation in
the Colombian Caribbean Region. The quality and quantity of coastal
aquifers are decreasing. Plans to protect aquifers are not developed
yet and consequently, the coastal communities continue decreasing
their strength and ability to improve living conditions. The objective
of this study is to present and discuss strategies to improve coastal
aquifers' resilience and the use of groundwater in the Colombian
Caribbean Region. This is achieved by constructing a baseline in the
six departments of the Colombian Caribbean Region, building a
groundwater sustainability index and analyzing the state of the art of
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the governability and management practices worldwide, as well as
generating a review of the mathematical models to simulate aquifer
contamination processes and hydrodynamics, under diverse
scenarios. It has been identified that there are 30 aquifer systems
distributed in six departments of the Colombian Caribbean Region,
200 rural municipalities, low sustainability index for the groundwater
(0.47), compared to resource potential, and an imminent challenge
related to climate change that currently affects the hydrogeologic
characteristics of the reserves. Mathematical models have revealed
that the salinity intrusion is the main concern for the coastal aquifers
considering the proximity to the coastline, sea level rise, storm
surges, wave regimes, and density driven forces. In order to generate
integral adaptation strategies, this study recommends that all factors
that influence salinity intrusion must be considered. In addition, the
importance of strengthening the social awareness about the
groundwater use, the training of local qualified specialists' in the
groundwater analyses, and continuously developing studies to reduce
uncertainties related to the dynamics of the subterranean resource are
discussed.
95 Describing the air quality problem using an ontological
framework:
the
case
of
Chile
M. Jácome Villate, Centro de Ciencias Ambientales EULA-Chile /
atmospheric chemistry; C.A. Manzano, Universidad de Chile /
Chemistry; M. Leiva Guzmán, R. Toro, Centro de Ciencias
Ambientales CCA - Universidad de Chile / atmospheric chemistry
Air quality regulations in Chile started in 1998 and have historically
been based on the daily-average concentration of particulate matter
(PM) 2.5 and 10 um. Local environmental alerts and emergencies are
declared when PM2.5 or PM10 measured in the state-run monitoring
network are above 50 or 150 µg/m3 respectively. Despite these
efforts, several Chilean cities including the Santiago Metropolitan
Region still have air quality problems. Additionally, other southern
cities in the country are now among the most polluted in the world,
due to the extensive use of wood for heating purposes; while cities in
the north show recent increases in health risks associated to
atmospheric pollutants although having lower-than-average PM
concentrations. These facts show us that there are other important
areas in the air quality management strategy that need to be explored.
This study aims to explore these missing areas in Chile. The first part
focused on the description of our main topic "Air Quality in Chile".
This was based on the opinion of a panel of experts with different
academic backgrounds (environmental scientists, public health,
sociologists). The results were organized into an ontological
framework to describe the topic in a systematic, systemic and logic
way, by dividing it into several categories and dimensions. The
objective here was to comprise all the important aspects related to the
Air Quality problem in Chile in an easy-to-visualize framework. The
second part of this study focused on the meta analysis of the existing
literature derived from our main topic. We classified all the articles
found using our ontological framework and identified several
missing areas in the current state of the research. This will help
researchers and government funding institutions to prioritize their
efforts to cover these missing areas. The results from this study will
also be used in the analysis of the current state of the public policy in
the
country.
96 Efecto de la concentración del polvillo de carbón mineral
suspendido en el agua sobre la fisiología energética del bivalvo
Argopecten
nucleus
Z. Benitez Polo, L. Velasco, J. Barros, Universidad del Magdalena /
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Magdalena
El vertimiento accidental y crónico de polvillo de carbón mineral al
mar es común en zonas costeras donde se llevan a cabo los procesos
de almacenamiento y transporte, siendo poco lo que se conoce sobre
sus efectos en la biota marina y sobre los niveles que pueden ser
perjudiciales para la misma. El análisis del balance energético en
bivalvos es considerado una buena aproximación para diagnosticar
su estado de salud y diagnosticar calidad ambiental. En el presente
estudio se evaluaron los efectos agudos de diferentes concentraciones
de polvillo de carbón mineral sobre la fisiología energética del
bivalvo Argopecten nucleus bajo condiciones de laboratorio. Para
ello, especímenes adultos producidos en laboratorio fueron expuestos
a distintas concentraciones de carbón mineral particulado (5, 10 y 40
mg L-1), bajo condiciones constantes de temperatura (25 ºC),
salinidad (36%), saturación de oxígeno (97 ± 6) y concentración de
alimento (35 000 células mL-1 de Isochrysis galbana). Cada
tratamiento se proporcionó durante un período de 12 horas, tras el
cual se midieron diferentes variables fisiológicas energéticas (tasas
de filtración FR, producción de seudoheces RR, ingestión IR,
absorción AR, consumo de oxígeno OCR y excreción de amonio UR;
eficiencia de absorción AE y crecimiento potencial o SFG). La
exposición de A. nucleus a concentraciones crecientes de polvillo de
carbón mineral en la columna de agua causaron un aumento en FR,
RR, IR y AR y un decrecimiento en la AE, OCR, UR y en el SFG.
Estos resultados sugieren que el aumento agudo en la concentración
de polvillo de carbón mineral en el agua a concentraciones mayores
o iguales a 5 mg L-1 ocasiona la disminución en la disponibilidad de
energía de los bivalvos para crecer y reproducirse, indicando con ello
un
aumento
en
los
niveles
de
estrés.
97 Occurrence and bioconcentration of cyanotoxins from water
supply
reservoirs:
risk
assessment
approach
S. Calado, Federal University of Paraná / Pharmacology; G. Santos,
Syngenta Crop Protection / Environmental Safety; V.F. Magalhães,
Federal University of Rio de Janeiro / Biophysics; H. Silva de Assis,
Federal
University
of
Paraná
/
Pharmacology
Cyanotoxins, toxins produced by cyanobacteria, are frequently
present in aquatic ecosystems, which can result in lethal and sublethal
effects to the organisms and can be a risk to environmental and
human health. Microcystins (MCs) and Paralytic Shellfish Toxins
(PSTs) are hepatotoxins and neurotoxins, respectively, which have
been reported in water bodies worldwide such as water supply
reservoirs in Brazil. Therefore, the aims of this study were to quantify
the concentrations of microcystins and saxitoxins in water and in a
neotropical fish from two water supply reservoirs in South of Brazil;
to evaluate the elimination of these cyanotoxins during 90 days in
laboratorial scale; and estimated the potential risk to human health
before and after the elimination time. Water and fish (Geophagus
brasiliensis) samples were collected from Iraí (Aug/2015) and
Alagados (Fev/2016) reservoirs. Water samples were used to
chemical analysis of cyanotoxins (MCs and PSTs); and the fish were
divided in two groups: "Reservoir group" (RES) and "elimination
group" (ELG). The RES were collected and muscle were sampled on
the fish sampling day; and the ELG were transported to the laboratory
and maintained in tanks with filtered and dechlorinated water for 90
days. After the elimination time (90 days), the muscle tissues were
also sampled to chemical analysis. The chemical data were used to
calculate the bioconcentration factor (BFC); and risk human
assessment using the target hazard quotient (THQ) and the safe
human consumption rates (CR). MCs and PSTs concentrations were
found in water and in fish muscles from Iraí and Alagados reservoirs,
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respectively. After the elimination time, the MCs and PSTs
concentrations decreased in fish, however they were still present in
the muscle tissues. Furthermore, the PSTs concentrations in fish
muscle from Alagados Reservoir were estimated as potential risk to
human health, mainly for children. Due to the contamination of these
water supply reservoirs, the implementation of new strategies for the
monitoring, management and removal of contaminants are required.
98 PFASs in Brazil environment: where they come from?
J. Leonel, Universidade Federal de Santa Catarina / Oceanograpfia
Perfluoroalkyl substances (PFASs) refer to a family of chemical wide
used as cosmetics, fire-fighting foams, food contact materials,
pesticides, textiles, medical devices household products etc.
Consequently their occurrence has been detected in human and
environment matrices from industrialized regions to remote areas.
Moreover, they occurrence have been associated to several health
problems, such as neurodevelopment alterations and reproductive
effects. Due to their persistence and toxicity, some PFASs were listed
under the Annex B of the United Nations Stockholm Convention on
Persistent Organic Pollutants since 2009: perfluorooctane sulfonic
acid (PFOS), its salts, and perfluorooctane sulfonyl fluoride
(PFOSF);
perfluorooctanoic
acid
(PFOA)
and
perfluorohexanesulfonic (PFHxS) are being evaluated for inclusion.
Although PFASs represent a group of environmental concern, only a
few studies reported their occurrence, levels and fate in Brazil and
until recently their occurrence were only related to industrial uses.
However, some studies reported that Sulfluramid, a pesticide wide
used in Brazil for the control of leaf-cutting ants, degrades to PFOS
once they are in the environment. It raised concern especially because
Sulfluramid manufacturing in Brazil had increased significantly over
the past decade, high levels of PFOS were detected in areas where it
is most used and it is still considered the most efficient ant-control
pesticide indicating that its application will continue indefinitely.
Similar to Sulfuramid, other source of PFASs were still note yet well
identified. Among them, the use of aqueous film-forming foams
during firefighting training activities in airports and military areas
must be urgently investigated since it was found that they are
responsible for contaminate groundwater and surface waters in
several countries. Other important source to be studied is wastewater
treatment plants since PFASs are not removed by standard treatment
methods. In conclusion, identification and quantification of all
sources of PFASs should be investigated, so that legislation
regarding limits and criteria for used could be discussed.
100 Risk communication in the execution of an environmental
recovery project in a residential area with historical conflicts of
interest
A. Yoshinari, Geoklock / Diagnósitico Ambiental; N. Brandsch, R.
Franklin,
Geoklock
Thus, the management of the implementation of the Project of
Environmental Recovery (PERA), associated with the risk
communication strategies promotes the cooperation between the
actors during the implementation of PERA. The risk communication
was performed using several communication channels and
languages: a) meetings with small and large groups, with the
participation of governmental and non-governmental bodies; b)
preparation and distribution of printed brochures and informative
notes; c) provision of a website with constantly updated information;
d) daily, representatives of NGOs is available to clear doubts in the
condo, to hear the opinions of the residents and to answer their
questions; and e) the technical team in the field clarifies the technical
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questions of residents with accessible language. A Communication
Strategy was conceived, mapping all the stakeholders - district
attorney, environmental agency, municipality, the responsible party
for the environmental liabilities, residents, consultants and
subcontractors - and establishing information channels and a risk
communication matrix. A large environmental database generated
during the investigation of the area was the foundation for the
assessment of potential health and environmental risks and for the
delineation of the presence of methane and other chemicals of
concern, providing subsidies for the Engineering Design of the
Environmental Recovery, which was approved by the environmental
authorities. The subject site is a residential condo occupying a total
area of 168,000 m2 where there are 53 inhabited buildings, with 8
floors each, totaling 1,696 apartments. However, the existing
abovementioned directives do not describe the strategies and
procedures about how the risk communication should be held. In this
context, this article presents a case study where there were conflicts
of interest and where the dialogue among all stakeholders is
considered a fundamental component of the project. Risk
communication is part of the management of a contaminated area and
is prescribed in Brazil and in the State of São Paulo by Resolution
Conama 420/2009 and by the State Law 13.577/2009, respectively.
It is a process involving representatives of all social groups and
requires the stakeholders to actively participate in a constructive way.
101 Suing the state for climate change: Empirical assessment of
regulatory climate change jurisprudence in cases against
governments
C. Vallejo, Universidad Autónoma Latinoamericana-UNAULA /
Law
Faculty
How are courts around the world holding governments accountable
for failing to mitigate or adapt to climate change? Climate change is
a complex problem that poses unique challenges for societies and for
the law. As part of a manifold set of strategies to advance governance
transformations, parties are increasingly turning to litigation. The
judiciary is having a role in the global effort to create climate
resilience and stabilize greenhouse gases concentrations in the
atmosphere. Through content analysis of court decisions in cases
against governments around the world, the present study examines
where and how citizens are suing their states for climate change
regulation, and assess whether a distinct climate change
jurisprudence (case law) is evolving and what are its main
developments. The study concludes that courts have generally
responded in a positive way, by adjudicating concrete state
responsibilities and calling governments to self-restraint in relation
to the activities that cause climate change, which previously were
widely accepted. However, the jurisprudence falls short in two key
issues: (i) taking sustainable development seriously when deciding
on the integration of economic and environmental concerns, and (ii)
using of monitoring mechanisms for compliance with the rulings.
Courts are dealing with the defying and "legally disruptive" nature of
the problem by overcoming two fundamental barriers. The first is the
idea of uncertainty over the existence of climate change and the
dimension of its risks for society, which they have overcome by using
IPCC reports as solid legal proof. The second is the 'drop in the ocean'
argument, which they have overcome by acknowledging the
cumulative nature of both the causes and potential solutions to
climate change, concluding that in these type of problems, all
contributions matter. Thanks to these analytical advances--which
show that the judiciary has started to address the unique nature of the
climate change problem--a number of courts have created precedents
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that constitute important developments in the evolving climate
jurisprudence and could be used by other courts confronted with
similar
cases.
102 ¿Existen oportunidades para el desarrollo de la química
sostenible
en
América
Latina?
R.O. Barra, Universidad de concepcion / Aquatic systems
Los objetivos de desarrollo sostenible (ODS) 2015-2030, permiten
establecer una hoja de ruta para mejorar la calidad ambiental del
planeta otorgando la oportunidad de detener la degradación
ambiental producida por la contaminación química tanto a nivel
global, regional y local. Existen una serie de megatendencias que
están impactando el medio ambiente y también provocando una serie
de impactos a nivel local que tendrán efectos sobre la calidad
ambiental. Los desafíos son múltiples y debemos educar a la nueva
generación de químicos con el desafío de pensar desde el inicio en el
ciclo de vida completo de los productos de síntesis, desde su fase de
producción, su fase de uso/consumo hasta su disposición final en el
medio ambiente. Los principios de la química verde pueden ser muy
útiles en implementar la química sostenible en la región. Sin
embargo, para ello es responsabilidad de las facultades, escuelas e
institutos que enseñan química implementar en los programas de
estudio los desafíos que presenta la sostenibilidad. Un buen ejemplo
para implementar este tipo de iniciativas en las escuelas de química
es abordar su enseñanza a partir de los problemas que enfrentamos
como sociedad moderna, esto significa, por ejemplo, iniciar el
análisis la contaminación con plásticos. En esta presentación se
profundizarán algunos aspectos de este problema. Sin duda, esto
significa un desafío mayor, porque implica también hacer un
esfuerzo interdisciplinario en la educación de nuestros estudiantes,
pero los beneficios de promover la formación de profesionales
conscientes de los impactos ambientales de su actividad, será sin
duda bienvenida por la sociedad. Mi impresión es que necesitamos
dotar a nuestros estudiantes, cada vez mas conscientes de los
problemas ambientales, de herramientas para transformarlos de
observadores a actores mas activos en la promoción de la química
sostenible. Agradecimientos a CONICYT/FONDAP/CRHIAM
15130015
y
FONDECYT
1180063.
Ecotoxicological studies on aquatic organisms exposed to
environmental pollutants: what is done and what is missing? Part
4
103 Assessment of the oxidative stress induced by DCOIT on the
tropical
oyster
Crassostrea
brasiliana
B. de Campos, M. Fontes, Universidade Estadual Paulista - UNESP;
P.K. Gusso-Choueri, Unesp / Chemistry; D.M. Abessa, UNESP
Universidade Estadual Paulista Júlio de Mesquita Filho / Department
of
Biosciences
The antifouling biocide DCOIT, commercially known as Sea-Nine
211TM, came up to replace the previously banned organotin based
paints. Although DCOIT was once considered to have a low
environmental impact, recent studies have demonstrated that despite
its rapid degradation, this compound induces toxic effects on nontarget marine organisms. However, few studies have addressed its
mechanism of action, especially in tropical organisms. We evaluated
the oxidative stress on the digestive gland of the oyster Crassostrea
brasiliana exposed for 120 h to three concentrations of DCOIT (3 µg
L-1, 300 µg L-1 and 1500 µg L-1). The enzyme activities of the
intracellular glutathione (GSH), glutathione-S-transferase (GST),
glutathione peroxidase (GPX), and lipid peroxidation (LPO) were
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evaluated. GPX activity was significantly increased in all
concentration in a dose-dependent pattern, while GST activity
decreased substantially in all three concentrations. The LPO levels
was increased in the 3 µg L-1and peaked at 1500 µg L-1. GSH levels
showed no difference to the control group. Our results showed that
low concentrations of DCOIT cause oxidative stress; besides, the low
GST activity indicates that antioxidant system may be overwhelmed,
especially in animals exposed to 1500 µg L-1. The LPO levels
corroborates to these data, indicating oxidative damage in lipids,

deleterious consequences for the cell. We have quantified DNA
strand breaks in a range of organisms, from springtails to polar bears,
and compared the level of breaks with internal or external exposure
to toxicants. The DNA in invertebrate hemocytes is more sensitive to
oxidative stress than DNA from vertebrate blood cells. For some
species, e.g. Atlantic cod, there is a positive relationship between
exposure to environmental pollutants and level of DNA strand
breaks, whereas such relationship is not present in many seabird
species. In some species, e.g. polar bear, there was an inverse
relationship between DNA strand breaks and accumulated toxicants.
104 Biochemical responses in brown mussel Perna perna exposed The aim of this presentation is to review the existing knowledge on
to
environmental
concentrations
of
cocaine species differences in baseline DNA strand breaks and their
M. Fontes, B. de Campos, UNIVERSIDADE ESTADUAL sensitivity
to
oxidative
stress.
PAULISTA - UNESP; L. Maranho, Universidade Santa Cecilia /
Departamento de Ciências do Mar; P.K. Gusso-Choueri, Unesp / 106 Efecto de la concentración del polvillo de carbón mineral
Chemistry; G. Guerra, UNIFESP; A. Alves, Other; D.T. Lebre, suspendido en el agua sobre la fisiología energética del bivalvo
CEMSA
Centro de Espectrometria de Massas Aplicada, Argopecten
nucleus
CIETEC/IPEN; C.D. Seabra Pereira, So Paulo Federal University / Z. Benitez Polo, L. Velasco, J. Barros, Universidad del Magdalena /
Marine Science; D.M. Abessa, UNESP Universidade Estadual Magdalena
Paulista Júlio de Mesquita Filho / Department of Biosciences El vertimiento accidental y crónico de polvillo de carbón mineral al
Illicit drugs represent a novel group of emerging contaminants and mar es común en zonas costeras donde se llevan a cabo los procesos
have been found in the aquatic environment. Cocaine (COC) is the de almacenamiento y transporte, siendo poco lo que se conoce sobre
most common drug of abuse in the world and is mainly produced in sus efectos en la biota marina y sobre los niveles que pueden ser
South America. Once consumed, COC is partially metabolized in the perjudiciales para la misma. El análisis del balance energético en
human organism and reaches the aquatic environment, being detected bivalvos es considerado una buena aproximación para diagnosticar
from ng.L-1 to μg L-1 levels due to their incomplete removal in the su estado de salud y diagnosticar calidad ambiental. En el presente
wastewater treatment plants (WWTP). Previous studies showed that estudio se evaluaron los efectos agudos de diferentes concentraciones
cocaine induced negative effects on non-target freshwater organisms, de polvillo de carbón mineral sobre la fisiología energética del
However, there are few studies evaluating the potential toxicity of bivalvo Argopecten nucleus bajo condiciones de laboratorio. Para
COC in the marine environment. Thus, the present study investigated ello, especímenes adultos producidos en laboratorio fueron expuestos
the potential adverse effects induced by the exposure of COC in a distintas concentraciones de carbón mineral particulado (5, 10 y 40
environmental concentrations (0,2 µg.L-1; 2 µg.L-1; 10 µg.L-1) on mg L-1), bajo condiciones constantes de temperatura (25 ºC),
marine mussel Perna perna for up to 168 h. Gills, digestive glands salinidad (36‰), saturación de oxígeno (97 ± 6) y concentración de
and muscle tissues were extracted and analyzed after three different alimento (35 000 células mL-1 de Isochrysis galbana). Cada
exposure times (48h, 96h and 168h) using a batch of biomarkers tratamiento se proporcionó durante un período de 10 horas, tras el
(EROD, DBF, GST, GPX, LPO, DNA damage and ChE). In the gills, cual se midieron diferentes variables fisiológicas energéticas (tasas
we observed increased activity of EROD, DBF and GST after 48h of de filtración FR, producción de seudoheces SR, ingestión IR,
exposure with COC 0,2 µg L-1. DNA damage and LPO were also absorción AR, consumo de oxígeno OCR y excreción de amonio UR;
induced in the gills tissue after 48h and 96h of exposure, respectively. eficiencia de absorción AE y crecimiento potencial o SFG). La
In the digestive gland tissue, we observed a reduction in the activity exposición de A. nucleus a concentraciones crecientes de polvillo de
of EROD and GPX after 168h of exposure with COC 2 µg L-1, carbón mineral en la columna de agua causaron un aumento en FR,
however the GST activity increased, being induced after 96h of SR, IR y AR y un decrecimiento en la AE, OCR, UR y en el SFG.
exposure. DNA damage and LPO were also induced in COC 2 µg L- Estos resultados sugieren que el aumento agudo en la concentración
1 and 10 µg L-1 after 96h of exposure. In the muscle tissue, the ChE de polvillo de carbón mineral en el agua a concentraciones mayores
activity was significantly reduced at 0, 2 µg L-1 and 2 µg L-1 after o iguales a 5 mg L-1 ocasiona la disminución en la disponibilidad de
96h of exposure. Our results indicate that COC represents a potential energía de los bivalvos para crecer y reproducirse, indicando con ello
hazard for marine biota and suggest the regularly monitoring of illicit un
aumento
en
los
niveles
de
estrés.
drugs
in
coastal
waters.
107 Efecto del polvillo de carbón mineral sobre el crecimiento y
105
Do
chemicals
affect
DNA
integrity? supervivencia del bivalvo del Caribe Argopecten nucleus
K. Hylland, University of Oslo / Biosciences; A. Sahlmann, L. Velasco, Z. Benitez Polo, J. Barros, I. Villamil, Universidad del
University of Oslo / Department of Bioscience; T. Holth, Magdalena
/
Magdalena
Fylkesmannen i Vestfold; L. Fredriksen, Norwegian Institute for El vertimiento de polvillo de carbón mineral al mar es un problema
Water Research; E. Gilmore, University of Oslo / Biosciences; A. ambiental que enfrentan las zonas costeras de los países que exportan
Haarr,
University
of
Oslo e importan este combustible fósil. Este es el caso de Santa Marta, una
DNA integrity is critical for all living organisms and all cells have de las principales zonas de embarque de carbón en Colombia,
powerful mechanisms for maintenance. This is a huge challenge in a actualmente considerado el cuarto mayor exportador de este material
cellular environment with thousands of potentially damaging a nivel mundial. Aunque se reconocen algunas de las afectaciones
chemical reactions taking place each minute, predominantly through que ejerce el polvillo de carbón sobre la biota marina a corto plazo y
oxidative stress. It is known that exposure to environmental toxicants a altas concentraciones, se desconocen las afectaciones crónicas en
may cause increased levels of DNA strand breaks, possibly having un mediano plazo de las bajas concentraciones de este material. Los
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bivalvos están entre los organismos más usados en estudios de
evaluación de la contaminación acuática debido a la facilidad del
ingreso de agentes xenobióticos a través de su alimentación por
filtración, su alta sensibilidad a los cambios ambientales y alta
resistencia a perturbaciones dada por su escasa movilidad. En este
trabajo, se evaluó el efecto del polvillo de carbón sobre el
crecimiento, calcificación de la concha y supervivencia del bivalvo
Argopecten nucleus a concentraciones de los rangos estimadas en la
zona costera de Santa Marta, Colombia. Para ello, grupos de
juveniles producidos en laboratorio fueron expuestos a dos
concentraciones de del mineral particulado en suspensión (diámetro
de partícula < 40 µm 2 mg L-1 y 10 mg L-1) frente a grupo control
sin carbón. Todos los grupos fueron mantenidos bajo condiciones
constantes de temperatura (25 ± 2 ºC), salinidad (38 ± 1 ‰),
concentración de oxígeno (6 ± 0,1 mg L-1) y concentración de
alimento (35 000 células mL-1 de I. galbana) a lo largo de 4 meses.
Luego del primer mes de exposición, las tasas de crecimiento,
calcificación de la concha y supervivencia de todos los animales
expuestos a carbón fueron menores que las de los no expuestos. Los
resultados sugieren que las poblaciones del bivalvo estudiado en la
zona de Santa Marta que se encuentran expuestas a concentraciones
de polvillo de carbón mineral mayores o iguales a 2 mg L-1 ,
experimentan una reducción en su crecimiento, calcificación de la
concha y supervivencia en un mediano o largo plazo.
108 Evaluación ecotoxicológica en Cnesterodon decemmaculatus
expuestos
a
Ibuprofeno
L.B. Campos, Universidad Nacional de Lujan / Departamento de
Ciencias Básicas- Instituto de Ecología y Desarrollo Sustentable;
A.A. Gonzalez Nuñez, M.J. Palacio, P.M. Castañé, Universidad
Nacional de Lujan / Departamento de Ciencias Básicas e Instituto de
Ecología
y
Desarrollo
Sustentable;
N.
Ossana,
El objetivo de este trabajo fue evaluar el efecto del Ibuprofeno sobre
distintos biomarcadores bioquímicos, genotóxicos y morfológicos en
adultos de C. decemmaculatus criados en cautiverio y realizar un
análisis integral mediante un IBR (integrated biomarker response).
Se realizaron ensayos agudos y subcrónicos (96 horas y 12 días), con
renovación del medio cada 4 días, en acuarios de vidrio con
fotoperíodo y temperatura controlados (16L:8O, 22 °C) y aireación
permanente. Los peces fueron aclimatados durante 7 días y
alimentados ad libitum y durante el ensayo con el 2 % de su masa
corporal. Se utilizaron 144 adultos que se distribuyeron en cuatro
grupos: [1] agua potable declorada (AP) (CN-control negativo), [2]
10 ppm de ciclofosfamida en AP (CP-control positivo de
genotoxicidad), [3] 50 ppb de ibuprofeno en AP (IBU50), [4] 100
ppb de ibuprofeno (IBU100) en AP. Diariamente se controlaron los
parámetros fisicoquímicos y la concentración de IBU en los medios.
Al finalizar la exposición los animales se sacrificaron y se les extrajo
sangre y varios tejidos y órganos (cerebro-C, hígado-H, branquias-B
y músculo-M). En sangre se evaluó los biomarcadores de
genotoxicidad (ensayo cometa-EC, micronucleos-MN y aberraciones
nucleares-AN). En C se determinó actividad enzimática de la
acetilcolinesterasa (AChE). En H, actividad catalasa (CAT),
glutatión-S-transferasa (GST), y contenido de glutatión (GSH). En B
se midió contenido de GSH y en M contenido de lípidos y la actividad
del sistema de transporte de electrones (ETS). También se calcularon
los índices morfométricos: factor de condición (FC) y
hepatosomático (IHS). Respecto al CN los individuos expuestos
sufrieron: daño genotóxico, aumentos de biomarcadores bioquímicos
(GST, GSH) y en músculo hubo una disminución de lípidos y ETS.
Para el IBR se utilizaron 7 biomarcadores (H: CAT, GSH, GST; M:
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Lipidos y ETS; y se incluyó dos parámetros de genotoxicidad: el %
de daño del EC y las AN). Los resultados mostraron mayores
diferencias en los animales expuestos a IBU50 por 96 hs (7.69),
comparado con su CN (5.73), indicando un mayor nivel de estrés. El
IBR permitió integrar las respuestas para reducir la variabilidad
intraespecífica
de
los
biomarcadores.
Incidence, risk assessment, fate and removal of emerging
pollutants in LatinAmerica: Building a thematic network - Part
2
109 Advances in oil spill forensic using biomarkers and isotope
ratio
technique.
H.
Behzadi,
SGS
In recent years, stable isotopes, primarily determined through the use
of combined gas chromatography-isotope ratio mass spectrometry
(GC-C-IRMS), have emerged as an equally important tool in
environmental forensics.Combined approach of using biomarkers
and isotope ratio , can lead to accuracy and confidence of the forensic
conclusion of the results. As we will see in the presentation in some
cases the CG-C-IRMS could be the only possible technique for
identification. Depending on the samples, GC-C-IRMS can be the
only reliable technique for fingerprinting due to lack of biomarkers.
groups in petroleum for chemical fingerprinting. Relative to other
hydrocarbon groups in oil such as alkanes and most aromatic
compounds, biomarkers are more degradation-resistant in the
environment. Determination of parties liable or guilty in order to
recover costs of the cleanup and remediation, has grown dramatically
in last decade, environmental forensics has emerged as a discipline
directed toward this goal. Traditionally, these studies have been
addressed through utilization of techniques such as gas
chromatography (GC) and gas chromatography-mass spectrometry
(GCMS). Biomarkers play a very important role in characterization,
and source identification in environmental forensic investigations of
oil spills. Biological markers or biomarkers are one of the most
important
hydrocarbon
110 Assessment of pollution caused by mercury artisanal mining
in Biosphere's Reserve Sierra Gorda in Queretaro, Mexico
J. Mejia Saavedra, Autonomous University of San Luis Potos /
Centro de Investigación Aplicada en Ambiente y Salud (CIAASCIACyT); A. Reynoso-Hernández, S. Vargas-Ruíz, Autonomous
University of San Luis Potosi / Centro de Investigación Aplicada en
Ambiente y Salud (CIAAS-CIACyT); G. Espinosa-Reyes,
Universidad Autonoma, San Luis Potosi / Centro de Investigación
Aplicada en Ambiente y Salud; C.A. Ilizaliturri-Hernández,
Universidad Autonoma, San Luis Potosi / Centro de Investigación y
Aplicación
en
Ambiente
y
Salud
(CIAAS)
Mercury (Hg0) is a metallic element that is naturally present in
ecosystems, in its liquid state is silver and is highly volatile, while in
its gas form is colorless and odorless and has high vapor pressure.
Mercury is highly toxic and can cause different affectations to
organisms such as: generation of reactive oxygen species and
neurotoxic and nephrotoxic effects it is important to mention that
mercury is bioaccumulable and biomagnificable. Mexico is the
second largest producer of mercury and the main exporter of this
metal. Production is mainly based on artisanal extraction methods,
which lack protection and management measures that are inadequate
for the environment. It has been reported that there are 247 mercury
mines in the country of which more than 30 % are located in the state
of Queretaro, mainly within the Sierra Gorda Biosphere Reserve. The
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objective of this study was to assess mercury contamination in an
artisanal mining area (M) and a reference site (R) within the Sierra
Gorda Biosphere Reserve. Different types of samples were collected
and the mercury level was evaluated in different matrices such as
soil, sediment, oak leaves and acorns of the species Quercus affinis
and Quercus crassifolia, earthworms and egg shells of domestic hens.
The concentrations recorded in the soil samples (13-168 mg/Kg);
sediment (698-2515 mg/Kg); leaves (2.2-2.9 mg/Kg); acorns (0.020.42 mg/Kg); earthworms (63-443 mg/Kg); shells (0.03-0.23
mg/Kg); they are evidence of the dispersion of mercury in the
ecosystem, its incorporation into the trophic chain and, therefore,
could be impacting the biota and generating changes in the ecosystem
dynamics
of
the
Sierra
Gorda
Biosphere
Reserve.
111 Determination of polycyclic aromatic hydrocarbons (PAHs)
in breast milk samples from Cartagena, Colombia using GCMS/MS
L. Puente, Universidad de Cartagena / Chemistry and the
Environment Group - School of Exact and Natural Sciences; B.
Johnson-Restrepo, University of Cartagena / School of Exact and
Natural
Sciences
Amongst persistent organic pollutants (POPs) there are several
compounds of interest because of their effects and toxicity in the
environment and in health, one of these are the polycyclic aromatic
hydrocarbons (PAHs) which are formed by simple aromatic rings
that gives them the characteristics of being lipophilic and almost
insoluble in water. PAHs can be produced by natural or
anthropogenic sources and can persist in the environment in water,
soil and air which allows people to be exposed to them. Breast
feeding mothers are one of the most important groups of study
because it not only may affect them but also their children, this
investigation aims to determine the presence of PAHs in breast milk
samples and whether its concentrations may be affecting the child's
health. For this purpose, an analytical method was developed by
saponification reaction with KOH in methanol followed by the
extraction with n-Hexane to obtain the compounds, then SPE
cartridges were used to remove remaining fat in samples and finally
nitrogen concentration was used to obtain final volume. This extract
was injected in a GC-MS/MS in order to identify the 23 PAHs
studied by the identification and quantification of each compound. In
breast milk samples from Cartagena, Colombia, 9 compounds could
be detected and quantified (naphthalene, acenaphthene, fluorene,
phenanthrene,
pyrene,
benza-anthracene,
chrysene,
benzo(b+k)fluoranthene and benza-pyrene) and it was observed that
there was little presence of the higher molecular weighted
compounds. There were four compounds below the method detection
limit
(acenaphthylene, anthracene, 5-metylchrysene
and
indene 1,2,3-cd pyrene). To determine the possible effect of the
compounds in children's health the Daily Intake (DI) and the Hazard
Quotient (HQ) were calculated for each compound and even if there
was presence of the polycyclic aromatic hydrocarbons in the samples
studied, the values of DI and HQ obtained are not above the reference
limits established by the US-EPA which indicates that currently
breast milk is not representing an important and alarming risk for
breast
fed
children.
112 Evaluation of a geopolymer for removal of ammonium in
aqueous
solution
A. Muskus, Universidad Pontificia Bolivariana / Santander; E.
Chamorro, Universidad Pontificia Bolivariana / Facultad de
Ingeniería Ambiental; C.P. Gonzalez, Duke University /
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Departamento de Ciencias Básicas; A. Montaño Angarita, L. Pinto
Silva,
Universidad
Industrial
de
Santander
Currently, agricultural practices implement a variety of
agrochemicals without foreseeing the negative impacts generated by
their constant use, both in health and in the environment. A common
element in pesticides and agrochemicals is nitrogen (N2). This is an
inert compound used by bacteria fixing it to the form of nitrates NO3to make it available in plants (used as a macronutrient for growth) or
is further degraded to ammonium NH4+. Ammonium is an element of
easy solubility, therefore, when fertilizer is applied only 40 % is
absorbed by the plant and 60 % is leached, reaching the ground and
superficial aquatic environments generating nutrient overenrichment and further eutrophication with the consequent mortality
of water life due to the loss of oxygen. Additionally, if ammonia
occurrence in water environments reaches human consumption could
cause several health complications in a vulnerable population. The
problem scales because the inadequate management of
agrochemicals, this is observed in the increase of the world demand,
grew by 93% in the last 10 years. In Latin America, Brazil
implemented in 2018 1,000 million tons/year of pesticides,
generating alarms from organizations such as the UN and the Pan
American Health Organization (2018). In Colombia, the
consumption of pesticides along with fertilizers increases year by
year (Gobierno de Colombia, Ministerio de Agricultura, 2018).
Different methods for the removal of ammonium in water have been
proposed, these techniques are: biological by the use of bacteria,
physical by using membranes and chemical such as ion exchange.
The implementation of biopolymers is a novel field, which is still in
the research phase; however, it is already considered as a green
technology to eliminate contaminants from the sources that originate
it.
113 Polycyclic Aromatic Hydrocarbons (PAHs) in raw bovine
milk
from
Meta
department,
Colombia.
G. Bohorquez, Universidad de los Llanos / Meta; B. JohnsonRestrepo, University of Cartagena / School of Exact and Natural
Sciences; Y. Velasco-Santamaria, Universidad de los Llanos
Agricultural production in the Department of Meta, Colombia faces
important challenges due to the coexistence with sectors such as
agroindustry and oil exploitation, sources that generate chemical
pollutants to the environment such as polycyclic aromatic
hydrocarbons (PAHs). The detection of PAH levels in milk rise the
interest in terms of production and public health issues due to the
risks to the health of consumers. This study was developed in the
areas of greatest milk production in the department of Meta,
including the municipalities of Acacias, Guamal, Castilla La Nueva
and San Martín de los Llanos, these last ones are also important areas
for the exploitation of hydrocarbons. For this purpose, 44 cow milk
samples were analysed to determined 23 PAHs by means of gas
chromatography technique and detection by mass spectrometry (GCMS/MS). The total value for the 17 PAHs detected was 7,907 ± 1,122
µg/g of raw milk. The PAH detected in fewer samples was the
benzo(a)pyrene BaP (17), with values from 0.015 to 0.447 µg/g of
milk and the chrysene detected in more samples (37) with values
from 0.007 to 0.359 µg/g of milk. The PAHs that showed the highest
values were anthracene (2,986 ± 0,520 µg/g milk) and phenanthrene
(1,681 ± 0,297 µg/g milk) and the PAH detected at the lowest level
corresponds to the 5-methyl chrysene (0,026 ± 0,005 µg/g milk).
There were no significant differences according to municipality or
time of year; however, the rainy season reported the highest levels of
PAHs in the group of 2 and 3 rings (7.61 ± 1.99 µg/g milk). These
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results demonstrate the presence of PAHs in raw milk from farms in
the department of Meta which, due to their composition, suggest that
they are associated with the existence of oil exploitation, as well as
petrogenic and pyrogenic sources. In the analysed cow raw milk
samples, the mean value for BaP was 0.07 ± 0.02 µg/g of milk was
lower than the maximum content of 1 µg/kg of food established by
current regulations, which would determine a low risk level of milk
consumption for the analysed sample. The results demonstrated the
presence of PAHs in raw milk from milk producing farms in the
department of Meta with levels ranging from 0.028 to 29.751 µg/g of
raw milk for the total of 17 PAHs detected. This study is one of the
first carried out in Colombia with the purpose of knowing the
presence
of
PAHs
in
raw
bovine
milk.
114
Zonas
de
baja
Emisi
M.
Meneses,
Universty
Santo
Tomas
Hay una fuerte evidencia que sugiere la relación entre salud pública
con los niveles de concentración de gases y particulas en la
atmósfera, la contaminación provoca importantes problemas de salud
a los ciudadanos. Los efectos incluyen la muerte prematura,
enfermedades respiratorias agudas y enfermedades cardiovasculares
(PDDAB, 2011). Las proyecciones actuales de calidad del aire
podrían predecir que Bogotá progresivamente ira cumpliendo los
niveles de material particulado (PM10), Material Particulado menor
a 2.5 µ (PM2.5) y Ozono Troposférico (O3) en la mayoría de las
áreas. Sin embargo, sin ninguna acción adicional, no es probable que
se cumpla a nivel de toda la ciudad, donde los niveles de
contaminación son mayores que los objetivos de la Organización
Mundial de la Salud (OMS). Una Zona de baja emisión ZBE es un
lugar en la ciudad en donde se restringe el paso de vehículos más
contaminantes, siendo este uno de los contribuyentes de las
emisiones que influencian negativamente calidad del aire al aire en
Bogotá, así mismo es un área determinada donde convergen
situaciones integrales en términos de urbanismo, movilidad y
ambiente enfocados en el sector transporte. Los análisis de movilidad
y ambientales indicaron que el número de vehículos afectados por las
ZBE es potencialmente muy alto, ya que una gran proporción de
transporte del país opera en Bogotá. Por tanto, una ZBE tendría un
impacto nacional. El costo para los operadores de vehículos es
probable que sea significativamente mayor que los costos de creación
y funcionamiento de una ZBE. Los incentivos del gobierno, deberán
ser continuos y se compensaría algunos de estos costos, aunque el
número de vehículos afectados por una ZBE superarían los niveles
de subvención existentes. La introducción de criterios de emisión
más estrictos daría lugar a costos extremadamente altos para los
operadores. Una ZBE conduciría a mejorar la salud de los Bogotanos.
También cabe destacar los pequeños beneficios en la reducción de
ruido. En años posteriores, podría potencialmente conducir a la
reducción de las emisiones de gas de invernadero CO2, a pesar de que
podría dar lugar a un ligero aumento en los primeros años. Los
beneficios económicos de estas mejoras ambientales compensarían
con creces cualquier costo de la introducción y la aplicación del
régimen, y es probable que sean muy similares a los costos generales
(incluidos los costos para los operadores de vehículos).
Status of priority environmental issues in Latin America:
opportunity for research and innovation - Part 2
115 Crude oil disrupts retinoid signaling and eye development in
Atlantic
haddock
embryo
and
larvae
K. Lie, Havforskningsinstituttet/Institute of Marine Research; S.
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Meier, Institute of Marine Research / Environmental Chemistry; E.
Sørhus, R. Edvardsen, . Karlsen, Institute of Marine Research; P.A.
Olsvik, Nord University / Faculty of Biosciences and Aquaculture
The aim of this study was to examine the impact of dispersed crude
oil on disruption of retinoid (vitamin A) metabolism and signaling in
developing Atlantic haddock (Melanogrammus aeglefinus) larvae
Retinoids are involved in a range of embryonal developmental
processes. Retinoids, and especially the active metabolite retinoic
acid, have been shown to determine the patterning of limbs and acts
as a nutrient hormone. Its teratogenic potential makes it necessary to
tightly the local levels of retinoids. Disruption of this tightly
controlled system has previously been shown to affect craniofacial
and heart development. Atlantic haddock were exposed to crude oil
during two important periods of organogenesis and growth. The first
group (embryo group) were exposed to crude oil during the
embryonic period from 2 - 10 days post fertilization (dpf). The
second group (larvae group) was exposed to crude oil from hatching
until 19 days post hatch (dph). Gene expression was analyzed in
whole-larvae samples throughout the experiment and retinoids were
measured at the end of exposure for both embryo and larvae group.
The present study indicates that crude oil exposure disrupts retinoid
signaling by affecting known feedback mechanisms. Increased
retinol levels were observed for both embryo and larvae groups
contrary to what we originally expected. We also observed
differences in response between the larval group and the embryo
group. While retinal was decreased in the larvae group following
crude oil exposure no difference was observed for the embryo group.
The increase in retinoic acid, in addition to a decreased expression of
the main retinoic acid metabolizing gene, cyp26a, following
embryonic exposure to crude oil, indicates a more severe disruption
of the retinoid signaling in the embryos compared to the larvae.
Crude oil also affected eye development especially in the high and
low group, coinciding with expression of genes related to the visual
cycle and increased retinoic acid in the low exposure group. These
results suggests that disruption of retinoid signaling could contribute
to the developmental effects observed following crude oil exposure
116 Findings of the National Academies of Science, Engineering
and Medicine on the Use of Dispersants in Oil Spill Response
A.C. Bejarano, Shell Health - Americas / Shell Health Risk Science
Team
Each marine oil spill presents unique circumstances and challenges
that require careful consideration of all response options appropriate
to mitigate impacts to communities and the environment, which
under the proper conditions may include the use of dispersants.
Dispersants are chemical countermeasures that reduce the amount of
floating oil by promoting the formation of droplets that remain or
become entrained in the water column, where they are subjected to
dissolution and dilution. During the Deepwater Horizon oil spill large
volumes of dispersants were used at the surface and in the deep
ocean. With the amount of information produced since the spill, both
domestically and abroad, it became clear that a review and evaluation
of research from both field and laboratory studies was needed to
better understand the state of knowledge on issues related to
dispersants. For nearly two years scientists from multiple disciplines
with different perspectives and technical expertise worked together
as a committee under the auspices of the U.S.' National Academies
of Science, Engineering and Medicine (NASEM) to provide
independent and objective analysis on the issue of dispersant use. The
findings of the Committee were recently made available to the public
through
a
freely
accessible
report
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(https://www.nap.edu/catalog/25161/the-use-of-dispersants-inmarine-oil-spill-response) that considers and synthesizes much of the
research and relevant literature on various topics related to
dispersants. This report builds on two previous reports to provide a
current understanding of the state of science and to inform future oil
spill response options. The primary goal of this presentation is to
share with the scientific community in Latin America the key
findings of the NASEM Committee on aspects including oil fate and
transport, human health considerations, biological effects, decision
making and response options, among others. A greater focus will be
placed on presenting findings related to the effects of physically- and
chemically-dispersed oil with emphasis on aquatic toxicity from
laboratory tests based on a comprehensive review of existing studies.
Although the focus of this report is spills in marine waters of the U.S.,
findings and lessons summarized in the report also have broad
application internationally. Author presenting on behalf of the
NASEM
Committee.
117 In vitro determination of EROD enzyme activity in sediment
extracts potentially contaminated with hydrocarbons using
RTLW-1
cell
line
hepatocytes.
Y. Velasco-Santamaria, Universidad de los Llanos; L. CortesCoronado, A. Torres-Tabares, Universidad de los Llanos / Grupo de
Investigación en Biotecnología y Toxicología Acuática y Ambiental
BioTox
-FCARN
Cell cultures have become one of the main alternative tools used in
cell and molecular biology. At present its application is very varied
including the measurement of effect of pharmaceuticals, active
ingredients, toxic compounds, mutagenesis, carcinogenesis, and
manufacture of biological compounds such as vaccines or therapeutic
proteins. The RTLW-1 cell line developed from the clinically healthy
liver of adult rainbow trout (Oncorhynchus mykiss) has been shown
to be a substitute for environmental risk assessment in fish, which
allows prediction of chemical biotransformation in fish exposed to
contaminants. The RTLW-1 cell line was chosen for its adaptability
and in vitro growth. It was cultivated and maintained in the
Toxicology Laboratory of the Universidad de los Llanos, Colombia.
For this purpose, the cells were exposed to sediment extracts from
the Acacías-Meta river that received oil production waters and
sediments from fish farms potentially contaminated with
hydrocarbons. The experiment was carried out sowed between
25.000 to 50.000 cells per well in a cell culture plates and maintained
for three days at a temperature of 20 °C, then were exposed for 24 to
48 hours to different dilutions of the sediments and the EROD
activity was determined. The results showed an induction of EROD
activity in the RTLW-1 cell line exposed to sediments potentially
contaminated with polycyclic aromatic hydrocarbons (PAHs) as well
as changes in cell morphology. This study is of great importance in
Colombia due to its applicability as a practical tool to perform in vitro
tests of toxicity induced by oil derivatives and/or hydrocarbons, thus
reducing the use of animals for experimentation and identifying the
different aquatic environments are potentially contaminated by
hydrocarbons.

volatile components evaporate and the remainder to varying extents
be chemically and physically modified and mixed into water as
droplets. This water-soluble fraction is for all practical purposes
similar to produced water, i.e. the water separated from oil or gas on
the platform. The water-soluble components may cause sublethal
effects, including modulation of biotransformation, oxidative stress,
cardiotoxicity, immunotoxicity, genotoxicity and neurotoxicity. The
profile of responses can to some extent assist in identifying the oil or
effluent. Although there is a substantial volume of data on sublethal
responses there is still insufficient understanding of how sublethal
responses may ultimately affect the fitness of exposed organisms.
System toxicological models may to some extent contribute to such
an assessment, but requires extensive knowledge and adaptation for
each species to be used. Oil spills and production discharges will
occur in marine ecosystems in the foreseeable future, whether as a
result of dramatic accidents, operational inputs, diffuse urban
sources, pipeline damage or ship discharges. In addition, there are
natural seeps which can contribute significantly to oil contamination
in some areas. The environmental impact of a spill will be determined
by a number of factors, including the type of oil or oil-derived
contamination present, the duration of the exposure, the habitat and
organisms exposed, seasonal factors such as primary production and
the geographical area where the spill occurs. This paper will review
known mechanisms of toxicity and environmental impact as well as
strategies employed in European waters to identify and quantify
effects.

119 Psychoactive compounds at environmental concentrations
alter burrowing behaviour in the freshwater crayfish
W. Guo, M. Hossain, J. Kubec, K. Grabicova, M. Buric, A. Kouba,
University of South Bohemia in Ceske Budejovice / Faculty of
Fisheries and Protection of Waters, South Bohemian Research Center
of
Aquaculture
and
Biodiversity
of
Hydrocenoses
Pharmaceutically active compounds (PhACs), which are now
frequently detected in freshwater and marine waterbodies worldwide
after their release from continuously increasing human consumption,
have been increasingly recognized as a major emerging
micropollutant threat to the aquatic environment. Despite their low
concentrations, evidence is building of their post-therapeutic effects
on non-target aquatic organisms in natural habitats. To assess the
effects of PhACs on the non-target organisms, we chose red swamp
crayfish Procambarus clarkii (Girard, 1852) as a model species and
studied its burrowing behaviour after being exposed to two kinds of
psychoactive drugs (methamphetamine and tramadol) at
environmentally relevant concentrations of 1 μg/L. Compared to the
control, methamphetamine-exposed females constructed smaller
burrows, both in terms of relative depth and relative volume.
Tramadol-treated females consistently exhibited a tendency for
smaller burrows, but this difference was not significant. On the other
hand, PhACs-exposed males had a non-significant tendency for
greater burrows compared to control. Since the rate of PhACs usage
is relatively stable year-round, crayfish burrowing-related alterations
can be particularly damaging during sensitive periods of severe
droughts, when the dilution of waste waters is reduced, and the
118 Monitoring the water soluble components of oil in marine burrowing capacities are critical. Taking results of our short-term
ecosystems
experiment into account, even a broader range of severe
K.
Hylland,
University
of
Oslo
/
Biosciences environmental impacts of PhACs on the non-target organisms can be
Crude or refined oils are complex chemical mixtures with variable expected
in
natural
ecosystems.
concentrations of toxicologically active components such as PAHs,
alkylphenols, heterocyclic substances and trace metals. Following a Contamination in estuarine environments: Ecotoxicology,
spill, the water-soluble components in oil will dissolve in water, more environmental assessment, modeling and removal of pollutants –
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Part

1 bay and modelled its hydrodynamics and sediment dispersion
processes to assess pollution impacts, pollution sources, potential
120 Addition of Activated Carbon to Reduce Bioaccessibility of mitigation plans, and set coastal water quality targets. Monitoring
Polychlorinated
Biphenyls
in
Marine
Sediments results demonstrated the spatio-temporal extent and seasonal
F.L. Sinche Chele, Universidad Estatal Amazónica (UEA) / Life variability of water and sediment pollution as total suspended solids,
Sciences Department; M.J. Lydy, Southern Illinois University, turbidity, biological oxygen demand, nitrate, phosphate, total
Carbondale / Zoology; G.R. Lotufo, U.S. Army Corps of Engineers / phosphorus, phenol, faecal coliforms, enterococci, cadmium,
Environmental Laboratory; P.F. Landrum, Southern Illinois chromium, copper, nickel and mercury were all found at inadequate
University
levels in comparison to recommended threshold values for marine
Activated carbon (AC) addition has been recently studied for the conservation and recreational adequacy. An assessment of pollutant
remediation of sediments contaminated with organic contaminants. loads combining monitoring, GIS analyses and previous research
In the present study, we investigated the reduction in polychlorinated showed that continental runoff from the Dique Canal is the main
biphenyls (PCB) concentrations in two sediments upon the addition source of sediments and phosphorus, domestic wastewater is the
of AC amendment. The sediments were collected from two principal source of coliforms, while significant loads of nitrogen and
historically marine contaminated sites, New Bedford Harbor (NBH), organic matter are contributed by continental runoff, domestic
MA and Gould Island (GI), RI. The AC doses used were 0.026 % and wastewater and industrial effluents. Calculations with a calibrated 3D
4.5 % AC on a dry basis for GI and NBH, respectively. Both hydrodynamic model (MOHID) and a coupled Lagrangian transport
sediments were stored at 2.8-4 ºC in the dark for a year before being model found that the bay's water volume has mean residence times
amended with AC. The AC amendment process consisted of of 23-33 days and flushing times of 70-99 days, with variability
continual rolling in stainless steel drums for a month. Upon AC depending on the canal's discharge level and prevailing winds.
amendment, the sediments were stored under the same conditions Simulations of future scenarios showed that mitigation plans to
until use. The remediation success of AC amendment was assessed reduce freshwater flow from the Dique Canal would result in longer
using three metrics, total sediment concentrations, Leptocherius water renewal times, which could worsen pollution issues in the bay
plumulosus tissue concentrations and 24 h single-point Tenax if local pollution sources are not controlled. Effective pollution
concentrations. Our results demonstrated that PCB reduction was management requires policy on coastal water quality targets that are
achieved in both sediments. A greater PCB reduction was observed ecologically-relevant, linking marine thresholds to fluvial loads.
in NBH sediment with the greatest reduction being observed for Water quality modelling showed that to mitigate offshore coral reef
lower and intermediate chlorinated congeners. PCB reduction was turbidity impacts, current suspended sediment loads in the Dique
also observed in GI sediment, although the reduction was several Canal would need to be reduced to target loads of 500-700 t/d. The
orders of magnitudes smaller than what was observed in NBH coastal management tools demonstrated in this study could also be
sediment. Furthermore, our results revealed that the Tenax applicable to similarly polluted water bodies across the Caribbean.
concentrations reflected the PCB reduction in the same direction as
the PCB reduction in the marine organism. This was confirmed by 122 Biomarker responses in fish (Astyanax aeneus) inhabiting a
the 92 % of the data falling within the 95 % confidence intervals of tropical coastal lagoon exposed to pesticide pollution
the previously developed Tenax model. For the un-amended F. Mena, Universidad Nacional / Instituto Regional de Estudios en
sediments, bioaccumulation was better predicted by the Tenax Sustancias Toxicas; C. Ruepert, Universidad Nacional Costa Rica /
model, with 99 % of the data falling within the 95 % confidence Central American Institute for Studies on Toxic Substances IRET; V.
intervals, than for AC-amended sediments, for which only 53 % of Villalobos, Universdad Nacional Costa Rica / IRET
the data fit the model. The cases in which the model under-predicted The Laguna Madre de Dios is an estuarine ecosystem located in the
the PCB concentrations corresponded to intermediate hydrophobic Caribbean coast of Costa Rica. Intensive agriculture, mainly banana
congeners in the sediment amended at the higher AC dose. This and pineapple, is carried out in the Madre de Dios watershed,
provides evidence of the applicability of Tenax as a rapid and reliable upstream from the lagoon. Several years of monitoring have
technique to assess AC remediation in marine aquatic systems. demonstrated the constant presence of pesticide residues in surface
Finally, no negative effects of either AC dose were observed on the waters downstream from crops and even at the lagoon, while frequent
health of the organisms at the end of the bioaccumulation testing, fish die-off events occur in the area and are thought to be related to
which further demonstrate AC compatibility with sediment biota at toxicity. Seven sampling campaigns were conducted at the lagoon
the
doses
tested
in
this
study. between May-2016 and Feb-2018. Adult Astyanax aeneus were
collected and four biomarkers were evaluated on them: gluthatione
121 Assessment of pollution impacts, sources, mitigation plans S-transferase (GST) and catalase (CAT) activities as well as lipid
and policy targets in the waters and sediments of Cartagena Bay, peroxidation (LPO) were measured in liver samples; cholinesterase
Colombia
activity (ChE) was measured in brain and muscle samples. For every
M. Tosic, J. Restrepo, Universidad EAFIT / Department of Earth sampling moment, water samples were also collected and analysed
Sciences; S. Lonin, Escuela Naval de Cadetes “Almirante Padilla”; by gas chromatography (GC/MS) and liquid chromatography
F. Martins, Universidade do Algarve / Istituto Superior de (UPLC-MS/MS) in order to detect and quantify pesticide residues.
Engenharia; A. Izquierdo, University of Cadiz / Applied Physics 26 different pesticide residues were detected during the evaluated
Cartagena Bay is impacted by land-based sources of pollution, period in concentrations below expected acute toxicity to fish.
including continental runoff, industrial effluents and domestic Meanwhile, biomarker responses varied among samplings but
wastewater. Management needs improved knowledge on pollution multivariate analysis (CCA) showed that liver CAT related positively
impacts, land-based discharges and potential mitigation plans, while with the presence of most pesticides while brain and muscle ChE, as
effective policy is needed to establish coastal water quality standards. well as liver LPO, were negatively related with the presence of
We monitored 21 parameters of water and sediment quality in the pesticides. These results suggest that the exposure to a mixture of
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pesticide residues in sub-lethal concentrations is triggering
antioxidant response in A. aeneus while not causing evidence of
oxidative stress. The presence of four organophosphates and one
carbamate might explain the negative relationship between ChE and
the presence of pesticide contamination in the aquatic ecosystem.
123 Caribbean mussel watch: framework for assessing
environmental health of coastal ecosystems based on major
results
of
the
CARIBIOPOL
project
A. Luna- Acosta, Pontificia Universidad Javeriana / Facultad
Estudios Ambientales y Rurales; A. Moncaleano- NIño, Universidad
Jorge Tadeo Lozano / Ciencias Biológicas y Ambientales; J. AguirreRubi, Universidad del País Vasco/ Euskal Herriko Unibertsitatea /
Grupo Biología Celular en Toxicología Ambiental; M.J. Ahrens,
Universidad Jorge Tadeo Lozano / Ciencias Biológica y
Ambientales; L.M. Villamil Diaz, University Jorge Tadeo Lozano
UJTLB / Dept of Marine Biology; J.F. Espinoza, National
Autonomous University of Nicaragua / Dept of Microbiology; I.
Marigomez, Euskal Herriko Unibertsitatea / Zoology & Animal Cell
Biology
(Sci
&
Tech
Fac)
In Latin American and Caribbean countries, many monitoring
programs have been based on the determination of contaminant
levels in water, sediments and sentinel organisms, such as marine
bivalves. However, very few of these monitoring programs have
compared the evaluation of biological markers (biomarkers) of
environmental stress with chemical contaminant levels in the
environment. A better knowledge on biomarkers response in sentinel
organisms, in areas with different degrees of contamination is needed
urgently, to provide reliable and high quality information, likely to
reflect the ecosystem health status and trends of mangrove and
coastal ecosystems, necessary to make decisions on the protection
and sustainable use of resources of the Caribbean Sea. In order to
improve this situation, the CARIBIOPOL project was developed and
implemented in Colombia and Nicaragua in 2012-2014, with funding
by the Spanish Agency of International Cooperation and
Development, using bivalves (oysters) as sentinels. Significant
differences in contamination levels (metals and pesticides) and
biomarker responses (stress-on-stress, histology) were observed
between oysters from the different monitoring sites. The aims,
implementation and major outcomes of CARIBIOPOL, hold much
promise and reveal interesting lessons for the development of a wider
Caribbean
mussel
watch
program.\n
125 Metallothionein and Cholinesterase biomarker responses in
bivalves of marine coastal ecosystems of the Colombian
Caribbean
A. Moncaleano- NIño, Universidad Jorge Tadeo Lozano / Ciencias
Biológicas y Ambientales; A. Luna- Acosta, Pontificia Universidad
Javeriana / Facultad Estudios Ambientales y Rurales; M. Gómez
Cubillos, Pontificia Universidad Javeriana / Laboratorio de
Ictiología, Unidad de ecología y Sistemática (UNESIS); M.J. Ahrens,
Universidad Jorge Tadeo Lozano / Ciencias Biológica y Ambientales
Recent applications of aquatic ecotoxicology have focused on
demonstrating exposure and effects of the presence of chemical
pollutants in ecosystems, in order to validate methods developed in
the laboratory. Among these, biomarkers of exposure and effect have
been particularly popular, to show responses at sub-organism level to
exposure to environmental pollutants, including metals and
pesticides. Nevertheless, in Colombia there are only few biomarker
studies to date. The objective of the present study was to determine
the responses of two biochemical biomarkers (metallothionein-MT
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and cholinesterase activity-ChE) in field collected oysters (mixed
populations of Crassostrea rhizophorae and Saccostrea sp.) Oysters
were collected from 5 locations along the Colombian Caribbean coast
near the cities of Cartagena (Cartagena Bay - 2 locations and Baru
Island) and Santa Marta (Taganga Bay and Santa Marta Port), on 3
occasions between 2012-2013. Gills and the digestive gland were
dissected from oysters and homogenized in triplicates (each
composed of 5 individuals of shell length of 1.5-5.0 cm) per sampling
station. As environmental covariables, metal concentrations (As, Cd,
Cr, Cu, Hg, Ni, Pb, Sn and Zn) in sediments and tissues, as well as
water physicochemical parameters (salinity, pH, temperature and
dissolved oxygen) were included. Significant differences in
biomarker responses were observed between seasons and locations.
MT concentrations varied by a factor of 4, with higher averages in
Baru Island and Cartagena Bay. ChE activity showed considerable
spatial and temporal variation, with lower activities in Baru Island,
potentially indicative of enzymatic inhibition. MT concentrations
correlated positively with Cd and Ni tissue concentrations whereas
ChE activity was negatively correlated with Cr, Hg, Pb and Zn tissue
concentrations. However, significant covariance was also observed
between biomarkers and physicochemical parameters: MT and pH
(positive), ChEs and salinity (negative) and ChEs and temperature
(positive), suggesting that metals as well as physicochemical
variables are both responsible for temporal and spatial variations
observed in the biomarker patterns. These results highlight the
potential to include biomarkers in biomonitoring programs to assess
the environmental health of coastal marine ecosystems of the
Colombian
Caribbean.\n
126 Planktonic and benthic invertebrates as indicators of water
quality
in
urban
ponds
(Santa
Fe,
Argentina)
M. Arias; P. Vaschetto, Universidad Nacional del Litoral / Facultad
de Humanidades y Ciencias; L. Regaldo, Universidad Nacional del
Litoral. Facultad de Humanidades y Ciencias. / Laboratorio de
Ecotoxicología Departamento de Ciencias Naturales; M. Marchese,
National Institute of Limnology; A. Gagneten, Universidad Nacional
del Litoral. Facultad de Humanidades y Ciencias. / Laboratorio de
Ecotoxicología
Departamento
de
Ciencias
Naturales
Urban water courses constitute an important source of freshwater for
multiple uses. However, they often receive point or diffuse
contamination caused by many types of human activities that can
potentially turn them into a sink of diverse contaminants. Benthic and
zooplanktonic aquatic invertebrates play an important role in the
trophic structure, either as a food resource or by acting in the cycling
of nutrients. This makes them good indicators of ecosystems health.
In this study, composition and structure of benthic and zooplanktonic
assemblages of three urban aquatic systems of Santa Fe city
(Argentina) were analyzed seasonally. The aim was to assess the
main invertebrates bioindicators of water quality and the functional
groups for each community. Environmental variables such as
temperature, pH, dissolved oxygen, sediment granulometry, organic
matter, transparency and depth were analyzed in each aquatic system
and season. Even when all the studied systems presented a
considerable degree of disturbance, a gradient could be established
according to the biotic indexes applied for both communities, from
the most disturbed to the less disturbed. These biotic indexes were
the Index of Macroinvertebrates of Pampean Rivers (IMRP) for the
benthic community and Abundance of rotifers/Abundance of total
individuals, Microcrustaceans/Total individuals; Cladocerans/Total
individuals and Macrozooplankton/Microzooplankton for the
zooplanktonic community. The statistical analyses (Canonical

SETAC Latin America 13th Biennial Meeting Abstract Book

Correspondence Analysis, non-Metric Multidimensional scaling,
SIMPER and PERMANOVA) supported the results. Nevertheless,
the gradients previously established changed considerably once both
communities were analyzed together. This pattern revealed that some
indicator taxa are more representative of water quality than others. In
this study benthic indicator taxa such as Dero sp., Nais variabilis and
Chironomus sp. were important to discriminate the most disturbed
system, but for the less disturbed systems, indicator taxa from both
communities were necessary to establish the gradient of pollution.
Zooplanktonic taxa such as Moinodaphnia macleayi and Daphnia sp.
were very representative of slightly disturbed systems, even when
there were plenty of benthic taxa. The results highlight the relevance
to identify the indicator taxa of each community for a better and
comprehensive analysis, to assess the water quality of urban aquatic
systems.\n
Trace elements, organic pollutants and emerging pollutants in
Antarctic
and
Patagonia
Ecosystems.
127 Air-water diffusive exchange of hydrophobic organic
contaminants in an oligotrophic North Patagonian lake of Chile.
F. Tucca, T. Luarte, Universidad Andrés Bello / Department of
Ecology and Biodiversity; J. Nimptsch, S. Woelfl, Universidad
Austral de Chile / Instituto de Ciencias Marinas y Limnologicas; J.
Dachs, IDAEA-CSIC / Environmental Chemistry; K. Pozo, Faculty
of Science, Masaryk University / Research Center for Toxic
Compounds in the Environment; R.O. Barra, Universidad de
concepcion / Aquatic systems; C. Galbán-Malagón, Universidad
Andrés Bello / Department of Ecology and Biodiversity
Since the beginning of the 20th century, many thousands of
hydrophobic organic contaminants (HOCs) have been introduced to
the aquatic ecosystems. These HOCs tend to be bioaccumulated,
biomagnified by biota, and even, to persist in the environment for a
long time, being toxic at low concentrations. Once that HOCs are
released into the environment most of them may reach aquatic
ecosystems as a part of their biogeochemical cycling. It is well
known that phytoplankton is very important for HOCs cycling in
eutrophic and mesotrophic ecosystems, but little data are available
for oligotrophic aquatic systems. The objective of this study was to
determine the air-water diffusive exchange of HOCs on oligotrophic
North-Patagonian lake of Chile. The monitoring was carried out in
Panguipulli Lake (39º42'S-72º13'W) between March and August
2017 (autumn-winter). Water samples were collected using a pump
system (~200 L), while that air samples were obtained by means a
high-volume air sampler (~1000 m3). Environmental samples were
analyzed for Polychlorinated Biphenyls (PCBs, n= 7),
Organochlorine Pesticides (OCPs, n= 8) using a GC-uECD and
Polycyclic Aromatic Hydrocarbons (PAHs, n= 15) were analyzed
using GC-MS. Exchange direction was assessed using a fugacity
approach (fw fa-1) and diffusive net exchange fluxes (FAW, µg/m2
d) were also estimated. In Panguipulli Lake were reported the highest
concentrations for lindane, PCB-153 and pyrene. Overall, air-water
diffusive exchanges of PCBs showed a trend to net volatilization in
the lake. In the case of OCPs, HCB and alpha-HCH showed a net
volatilization, while beta-HCH and lindane showed a deposition
trend. PAHs reported a behavior from net volatilization for less
hydrophobic and lighter PAHs (log KOW < 4) to net deposition for
more hydrophobic and heavier PAHs (log KOW 4-7). A significant
correlation was determined between fugacity ratios and log KOWs
of PAHs. These results could suggest that oligotrophic lake acts as a
sink of HOCs, mainly for PAHs derived from local pyrogenic sources
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during autumn and winter seasons. This study is a first approach to
understand the dynamic of HOCs in oligotrophic lakes of the
southern Chile. Acknowledgement: Conicyt/Fondecyt/11150548,
Conicyt/Fondecyt/1161504
and
Conicyt/Fondecyt/3180159,
Conicyt/FONDAP/15130015 and Conicyt/PIA REDI170292.
128 Differential Trophodynamics Of Multiple Trace Metals
Marine Food Webs From Patagonia And Antarctica
G. Chiang, Melimoyu Ecosystem Research Institute / Department of
Science; W.E. Espejo, Melimoyu Ecosystem Research Institute /
Department of Aquatic Ecosystems; J. Celis, Universidad de
concepcion / Departament of Animal Science, Faculty of veterinary
science; P.A. Bahamonde, Melimoyu Ecosystem Research Institute /
Biology; R.O. Barra, Universidad de concepcion / Aquatic systems;
S. Kashiwada, Toyo University / Research Centre for Life and
Environmental Sciences; O. Malm, Federal University of Rio de
Janeiro / Biophysics Institute Carlos Chagas Filho,; N. O´Driscoll,
Acadia University / Earth and Environmental Sciences; K.A. Kidd,
McMaster University / Department of Biology and Canadian Rivers
Institute
Despite general ecological latitudinal gradient, Antarctic and
Patagonian coastal biota is diverse and complex. Both regions are
considered pristine, but there is evidence of presence of trace metals
(TMs) in its biota. There is a lack of information for TMs fate and
effects or even more how (if) these TMs biomagnify in marine food
webs in the southeaster Pacific. The differences in the food web
structure of Antarctica and Patagonia, along with abiotic and
landscape features, might influence trophodynamics of Hg, Cd, Ta,
Pb. Here, we show that freshwater inputs to coastal waters have
influence on this process, with higher trophic magnifying slopes
(TMS) 0.243 and 0.217 respectively near freshwater outlets. At the
same time other trace metals have been assumed to present similar
trophic processes than Hg, but despite evidence shows Cd
biomagnifies (Trophic magnification factor-TMF, 0.66-2.85) it does
only within the macroinvertebrate group in these food webs, and
when we include fish in the analysis, we observed a significant
dilution of Cd (TMF -0.81 ? 0.14). Pb present in Patagonian and
Antarctica organisms have a clear anthropogenic source, since
208Pb/207Pb versus 206Pb/207Pb signatures differ greatly from the
geological background found in the same areas. Even more, trace
metals-technology critical elements (TCE) used by industry and
exploited far away from the studied sites have been found. Tantalum
(Ta, a TCE), shows evidence of trophic transfer with TMS ranging
from 0.004 to 0.018. Patagonia and Antarctica are not regions with
industrial development and understanding biogeological processes of
TMs in these pristine areas is crucial to assess their possible impacts
in wildlife in a climate changing planet. Work supported by projects
FONDECYT 1161504 & INACHT31-11(G. Chiang), INACH
RG01-18 & RG09-14 (C. Celis), FONDECYT 11180914 (P.
Bahamonde).\n\n
129 Exposure and effects of trace elements in pilot whales
(globicephala
melas):
a
review
R. Ricciardi, Universidad de concepcion; W.E. Espejo, Melimoyu
Ecosystem Research Institute / Department of Aquatic Ecosystems;
J. Celis, Universidad de concepcion / Departament of Animal
Science, Faculty of veterinary science; G. Chiang, Melimoyu
Ecosystem Research Institute / Department of Science
Pilot whales (Globicephala sp.) are of great importance as top
predators in marine food webs. This position in the food web could
lead this species to be affected by biomagnification of several
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pollutants. This ecological characteristic, together with its
distribution in the temperate and subarctic waters of both
hemispheres, points to the pilot whale as a bioindicator species. Thus,
information was collected about the exposure and effects of trace
elements on Globicephala melas, globally. We found 28 reports of
metals in G. melas of which 27 metals have been studied. The trace
elements most studied in this species are Cd, Se, Hg. Reports of other
elements such as Ag are scarce and almost non-existent. The data that
correlate the trace elements with age and length are scarce, which
does not allow us to prove if there are important poisoning problems.
However, metallothioneins have been reported to play an important
role in protecting the exposure of trace elements in this species, in
addition to the formation of insoluble metal complexes. The most
studied biotic matrices are brain, skin, muscle, liver, and kidney.
Most of the studies were carried out in the Faroe Islands in Denmark,
lacking more studies in other locations such as South America.
Future studies evaluating exposure and effects of trace elements in
Globicephala melas should consider incorporating other trace
elements such as Cr, Co, Pb, As, Ni, and Ag, which are important
pollutants and evaluate the effects that these elements have on the
health of this species. Acknowledgments: We give thanks to the
project FONDECYT 1161504 (G. Chiang) and Melimoyu
Ecosystem
Research
Institute.

(118, 138, 153 and 180) significantly bioaccumulate with the size of
individuals (p< 0.05). THg was the TE with higher concentration
among overall individuals and Cd concentrations bioacumulate
significantly with the size of individuals (p< 0.05). Overall TE and
POPs cluster analysis showed the existence of three groups according
concentrations of pollutants. mtDNA analysis showed the existence
of 4 matriline lineages into the mass stranding group, with
intermediate haplotype diversity (Hd=0.689) and subjected to a
decrease in their population size (D'Tajima=0.182, p=0.1).
Relatedness analysis showed weak genetic structure among
individuals sharing the same mtDNA haplotype and DAPC analysis
showed the existence of three genetic units into the mass stranding
population. Differences found in stable isotopes ?13C and ?15N
among age classes showed that juveniles feed in preys from pelagic
habitats and in lower trophic level (?13C=-18.48?, ?15N=12.89?)
than adults (?13C=-17.99?, ?15N=13.14?). Although we were not
able to associate pollution as cause of death of Chilean long-finned
pilot whales, the high concentration of DDTs, PCBs and the evidence
of the bioacumulation of these pollutants and Cd in the individuals
indicate the prevalence of these pollutants in remote areas of southern
Chile.ACKNOWLEDGEMENTS: Funded by CONICYT Beca de
Doctorado Nacional (631407-2014), FONDECYT(114164) and
MERI
Foundation.\n\n

130 How social structure and feeding ecology relates to pollutants
concentration in pilot whales and its contribution to understand
mass
strandings
A.M. Garcia-Cegarra, Universidad de Antofagasta / Aquatic
Toxicology Laboratory (AQUATOX); J. Jung, Brest University,
France / BIOGEMME Laboratory; R. Orrego, Alexander von
Humboldt Institute, Antofagasta University / AQUATOX
Laboratory; K. Pozo, Faculty of Science, Masaryk University /
Research Center for Toxic Compounds in the Environment; K.A.
Kidd, McMaster University / Department of Biology and Canadian
Rivers Institute; M. Alvarado, Facultad de Ciencias de la Vida,
Universidad Andres Bello / Centro de Investigación para la
Sustentabilidad y Programa de Doctorado en Medicina de la
Conservación; J.d. Padilha, Federal University of Rio de Janeiro /
Biophysics; C. Soto, Facultad de Ciencias de la Vida, Universidad
Andres Bello, / Centro de Investigación para la Sustentabilidad y
Programa de Doctorado en Medicina de la Conservación,; W.E.
Espejo, Melimoyu Ecosystem Research Institute / Department of
Aquatic Ecosystems; G. Chiang, Melimoyu Ecosystem Research
Institute / Department of Science; P.A. Bahamonde, Melimoyu
Ecosystem
Research
Institute
/
Biology
Due to their lipophilic nature, Persistent Organic Pollutants (POPs)
and Trace Elements (TEs) present in the marine environment,
biomagnifies and bioaccumulates along trophic chains. Cetaceans are
particularly vulnerable to POPs and TEs bioaccumulation, as they are
long living species and high trophic level predators. The causes of
long-finned pilot whales (Globicephala melas) mass strandings
remain unknown and scientists become to be concerned about POPs
and TEs role in these massive mortality events. In 2016, 124 longfinned pilot whales were found stranded in Clemente Island (Aysen
Region, Chile). This study aimed to analyze concentration of POPS
(PCBs, HCH, DDX, HCB) and TEs (Hg, Se, Cd and As) from
stranded long-finned pilot whales and its relation with social
structure, age class and trophic ecology of individuals. Results
showed that ?DDX isomers were the highest concentrated pollutants
in pilot whales (mean= 234.96 ± 98.57 µg/g, dw), followed by ?PCBs
congeners (mean= 54.55 ± 21.7 µg/g, dw). Higher PCB congeners

131 Interspecific differences in trace elements and stable isotopes
in
feathers
and
blood
of
Antarctic
penguins
J.d. Padilha, Federal University of Rio de Janeiro / Biophysics; J.
Souza, Federal University of Rio de Janeiro; A. Pessoa, Biophysics
Institute, Federal University of Rio de Janeiro, Brazil / Biophysics
Institute Carlos Chagas Filho; E.S. da Costa, State University of Rio
Grande do Sul; L.S. da Cunha, P.R. Dorneles, Biophysics Institute
Federal University of Rio de Janeiro Brazil / Biophysics; K. Das,
University
of
Liege
/
Laboratory
for
Oceanology
Despite being considered a remote region, Antarctica can be affected
by local and global contamination. Among these pollutants, trace
elements cause concern due to their toxicity and bioaccumulative
nature. Because of this, the interest in study trace elements
contamination in pristine areas has grown over the years, as well the
use of organisms for pollution monitoring purposes. Penguins are
good sentinels of environmental pollution due to the trophic position
occupied by them, wide foraging area and longevity. Pygoscelis
penguins have a circumpolar distribution which turns their tissues
into matrices of choice for contaminant biomonitoring in Antarctica.
This study aimed to evaluate the exposure of Pygoscelis papua, (Ppa,
n= 28), P. antarcticus (Pan, n=35) and P. adeliae (Pad, n=10) to Cu,
Zn, Se, Rb and Cd in blood and feathers, using values of ?15N to
clarify the influence of trophic position in the concentration of trace
elements on those species. The samples were collected in 2013-2014
at King George, Antarctic Peninsula. Trace elements analyses were
performed by ICP-MS and the stable isotopes by CF-EA-IRMS.
Regarding blood concentration, Pan (µg kg-1, dry weight, mean ±
SD; Se= 50.1 ± 19.9, Rb= 3.9 ± 0.4, Cd=0.04?0.02) showed
significantly higher Se, Rb and Cd concentrations than Ppa (Se=9.8
± 2.5, Rb=3.2 ± 0.05, Cd=0.01 ± 0.003) and Pad (Se=19.9 ± 8.0,
Rb=3.6 v 0.4 and Cd= 0.03 ± 0.01). Regarding feather, Pan (Cu= 25.7
± 4.9, Zn= 88.9 ± 19.9, Rd= 0.13 ± 0.003) showed significantly
higher Cu, Zn and Rb concentrations than Ppa (Cu=17.7 ± 6.1,
Zn=80.2 ± 28.2, Rd=0.11 ± 0.05) and Pad (Cu=17.5 ± 2.5, Zn= 70.5
± 10.5, Rd= 0.09 ± 0.03). In relation to ?15N in feathers, Pan (?15N=
9.3 ± 0.5) presented values significantly lower in relation to Ppa
(?15N= 9.7?0.7) and Pad (?15N= 9.7 ± 0.5). Values of ?15N seemed
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to have influenced trace element concentrations in these animals. Ppa
and Pad present in their diets more general habits when compared to
Pan, which feeds almost exclusively on krill. This marine
invertebrate present high concentrations of Se, Cd, and Cu and lower
levels of ?15N in comparison with other preys, which can be
influencing the levels of these elements. Although the elements
measured here apparently do not represent a threat to the health of
Pygoscelis spp. from King George Island, constant monitoring is
recommended as increasing local anthropogenic influence raises
concern.
132 South polar skua as a monitor of mercury and selenium in
antarctic
environment
J.d. Padilha, H. Rosa, Federal University of Rio de Janeiro /
Biophysics; J. Souza, Federal University of Rio de Janeiro; A.
Pessoa, Biophysics Institute, Federal University of Rio de Janeiro,
Brazil / Biophysics Institute Carlos Chagas Filho; E.S. da Costa,
State University of Rio Grande do Sul; P.R. Dorneles, Biophysics
Institute Federal University of Rio de Janeiro Brazil / Biophysics
Antarctica is one of the last remote regions in the planet, but the
growth of tourism and scientific activities in the region, besides
contamination on a global scale can increase the levels of
contaminants even in these pristine areas. Among these
contaminants, we highlight mercury (Hg) due to its toxicity and
biomagnification potential and selenium (Se), which although
essential, can be toxic at high concentrations. Seabirds, such as south
polar skua (Stercorarius maccormicki), are used as sentinels of
environmental contamination because they have great longevity and
occupy high trophic positions, thus they are susceptible to
accumulate these elements in their bodies. This study aimed to
measure total Hg and Se concentrations in total blood of skua from
Admiralty Bay, King George Island, Antarctic Peninsula,
Furthermore, investigate possible correlations between these
elements and gender differences. The blood (nfemale=9 and
nmales=10) was collected in the Antarctic summer of 2013-2014.
Mercury was quantified by cold vapor generation atomic absorption
spectrometry (FIMS-400) and selenium by atomic absorption
spectrometry (GFAAS) in the Radioisotope Laboratory at Federal
University of Rio de Janeiro. The concentrations (µg kg-1, dry
weight, mean ± SD) of Se were 197 ± 88.7 and 160.3 ± 2.89, and for
total Hg were 2962 ± 891 and 3245 ± 1463 in females and males
respectively. No significant correlation was observed between the
concentrations of Se and Hg. Besides been reported that females can
eliminate some heavy metal and selenium from their bodies via
excretion in their eggs, in this study concentrations of Hg and Se in
blood were not significantly different between males and females.
Blood is a metabolically active matrix, which represents recent
exposure and/or remobilization of contaminants from internal
tissues. The levels observed probably reflect the diet of the past
days/weeks prior to sampling, what makes difficult to see potential
differences, given the similarity of the diet between the genders.
Comparing to other studies, lower levels were observed for blood
cells in Antarctic skua chicks (511? 100 µg kg-1, dry weight, mean
± SD; Environ Pollut. 228, 464-473), which could indicate a
bioaccumulative potential of mercury for this species. Studies
integrating other matrices such as feathers and feces are important
for a better understanding of the toxicokinetics in Antarctic birds and
its
interactions
of
the
environment.\n

W.E. Espejo, Melimoyu Ecosystem Research Institute / Department
of Aquatic Ecosystems; J. Celis, Universidad de concepcion /
Departament of Animal Science, Faculty of veterinary science; D.
Gonzalez-Acuña, Universidad de concepcion; R.O. Barra,
Universidad de concepcion / Aquatic systems; G. Chiang, Melimoyu
Ecosystem Research Institute / Department of Science
Trace elements are chemical contaminants that can be present in
almost anywhere on the planet. The study of trace elements trace in
biotic matrices is a topic of great relevance for the implication that
can have on wildlife and human health. Penguins are very useful,
since they live exclusively in the Southern Hemisphere and represent
about 90% of the biomass of birds of the Southern Ocean. The levels
of trace elements (dry weight) in different biotic matrices of penguins
were reviewed here. Maps of trace element records in penguins were
included. Data on exposure and effects of the elements trace in
penguins were collected from the literature. The most reported trace
elements in penguins are aluminum, arsenic, cadmium, lead,
mercury, copper, zinc and manganese. Trace elements have been
measured in 11 of the 18 species of penguins that exist. The most
studied biotic matrices are feathers and excreta. Most of the studies
have been performed in Antarctica and sub-Antarctic Islands. Little
is known about the interaction among metals, which could conduct
to a better knowledge about certain mechanisms of detoxification in
penguins. Penguins can be affected by TEs at certain concentrations,
but these also act as biovectors of these chemicals, that is, they can
transport TEs from the sea where they are ingested by the diet and
then deposit them in the soil through excreta and excreta. feathers.
Higher concentrations of some TEs were observed in soils impacted
by the presence of penguin colonies in relation to the reference sites.
However, it should be borne in mind that no statistically significant
differences were observed in all cases, being these species-site
specific. The TEs found in the places where these birds nest could be
a potential source of exposure for terrestrial organisms that live there,
as well as for the penguin chicks. On the other hand, the TEs
deposited on land could return to the sea through runoff and enter the
coastal aquatic food webs. Future studies on trace elements in
penguins must incorporate other metals such as vanadium, cobalt,
nickel and chromium. Data of metals in the species E.
pachyrhynchus, E. moseleyi, E. sclateri, E. robustus, E. schlegeli, S.
demersus, S. mendiculus and Megadyptes antipodes are urged. It is
quite needed to correlate levels of metals in different biotic matrices
with the effects on different species and geographical locations.
Acknowledgements: FONDECYT regular 1161504 and INACH
RG01-18.\n
Wildlife Toxicology in Latin America: where are we and what
are
the
current
challenges?

134 Biomarkers in wildlife: developing new tools for the study of
endocrine
disruption
in
birds
J.J. López-Perea, Ingenieria Ambiental - Universidad Tecnologica
del Chocó / Grupo de estudios ambientales; R. Mateo, IREC (CSICUCLM) / Grupo de Toxicología de Fauna Silvestre
The study of wildlife toxicology involves the development and use
of new tools to know the effect of the pollutants on the environment,
and this is an important goal to achieve in Latin America. The use of
multiple biomarkers can be an effective approach to the study the
effects of complex mixture of abiotic pollutants and biotic agents, as
can be found in polluted environments, and where the complete
133 Studies of trace elements in penguins: Current status and composition of noxious agents for birds is difficult to know. These
future
perspectives. biomarkers in live birds have been developed in most cases by using
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blood or, less frequently, faecal samples. Here we explore and
propose the use of the composition of the uropygial gland secretion
as a new non-invasive biomarker of endocrine disruption in 137
common moorhens (Gallinula chloropus) from Navaseca Pond,
which receives the effluent of a wastewater treatment plant, and from
the more pristine Tablas de Daimiel National Park in Spain. Wax
ester and fatty acid compositions were measured by means gas
chromatography - mass spectrometry (GC-MS) in the uropygial
gland secretion of moorhens from both wetlands. Organochlorine
compounds (p,p'-DDE and PCBs) were measured in blood and
uropygial gland secretion of moorhens as indicators of anthropogenic
pollutants, and this information was interpreted together with
previous results of the accumulation of metals and metalloids in
blood and feathers of these moorhens and a wide range of endocrine
disrupting chemicals (EDCs) measured in water from both study
sites. PCBs and p,p'-DDE were found in 32% of the blood and 51 %
of uropygial gland secretion samples, being at highest levels in
Navaseca. Wax composition was dominated by monoesters of 35 38 carbons and displayed a clear seasonal variation, in which longchain wax esters were more abundant in spring-summer than in
autumn-winter. This seasonal change was less evident in birds from
Navaseca, where the presence of shorter wax esters was associated
with the higher concentration of PCBs in uropygial gland secretion.
The observed effect may not be associated with this specific type of
pollutants because moorhens in Navaseca are also exposed to a wide
diversity of endocrine disruptors as shown in a previous study.
Uropygial gland secretion can be a useful non-invasive sample for
integrating chemical monitoring of pollutants and their effects as
endocrine
disruptors
in
birds.
135 First evidence of plastics and microplastics consumption as
emerging pollutants in the diet of the Andean condor (Vultur
Gryphus)
in
Chile
P. Herrera, Universidad Andrés Bello / Ciencias Biologicas; F.M.
Jaksic, Pontificia Universidad Catolica de Chile / Centro de Ecologia
Aplicada y Sustentabilidad; E. Pavez, Unión de Ornitólogos de Chile;
V. Quirici, Universidad Andrés Bello / Centro de Investigación para
la Sustentabilidad; C. Galbán-Malagón, Universidad Andrés Bello /
Department of Ecology and Biodiversity; M. Duclos, Universidad
Andrés
Bello
/
Ecology
and
Biodiversity
Last decade, plastics have attracted attention due to their large
production, wide distribution, low degradation capacity and
consequently, their accumulation in ecosystems. Plastics after
fragmentation, become microplastic (< 5mm) and today, the latter
outnumber the larger ones. These plastics can be consumed by
organisms of different trophic levels and generate negative health
effects, and species at the top of the food web have a higher risk either
by direct consumption or by trophic transfer. Between birds, seabirds
and scavengers are highly prone to the consumption of these
emerging pollutants. Until now, the information available is mostly
focused on seabirds microplastic consumption. Particularly, the
Andean condor, as a strict terrestrial scavenger, is not exempt from
the consumption of plastics due to its position in the food web and
feeding strategies. The Andean condor plays an important role in
terms of ecosystem services, but its population has been reduced, and
today is threatened, especially north of its range. Therefore, the
objective of this study is to determine the presence and frequency of
plastics and microplastics in the diet of the Andean Condor
throughout central and southern Chile. The study area comprises
three zones of Chile: Central, Southern and Austral, that differed
widely in terms of anthropic intervention. Through the disintegration
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of 956 pellets, we classified the plastics according to their size, shape
and color. Then we performed a polymeric characterization of these
plastics by a Fourier-Transform Infrared Spectroscopy (FTIR)
analysis, to confirm the presence of a specific type of polymer in
pellets. Our results show the presence of both plastics and
microplastics in Andean condor pellets. The plastics most frequently
found corresponded to Low-density polyethylene (LDPE),
represented mainly by plastic bags and plumavit. We found a higher
frequency of plastics in the Central zone, area with a greater
anthropic intervention, while in the Austral zone the frequency was
scarce, and in the Southern zone null, both areas characterized by
extensive protected areas. To our knowledge, this is the first evidence
of the presence of microplastics in the diet of the Andean condor.
These findings reflect the level of environmental pollution and the
availability of anthropogenic remains for the Andean condor in
terrestrial ecosystems, topic of great relevance in terms of population
health
and
conservation.
136 Latitude and feeding behavior affects Persistent Organic
Pollutants and Emergent compounds levels in the Andean
Condor
in
Chile
M. Duclos, Universidad Andrés Bello / Ecology and Biodiversity; V.
Quirici, Universidad Andrés Bello / Centro de Investigación para la
Sustentabilidad; C. Galbán-Malagón, Universidad Andrés Bello /
Department of Ecology and Biodiversity; P. Sabat, Universidad de
Chile / Instituto de Ecología y Biodiversidad; S.D. Newsome,
University of New Mexico / Biology; E. Pavez, Unión de
Ornitólogos de Chile; F.M. Jaksic, Pontificia Universidad Catolica
de Chile / Centro de Ecologia Aplicada y Sustentabilidad; J.
Roscales, Institute of Organic Chemistry of the Spanish National
Research Council (IQOG-CSIC) / Department of Instrumental
Analysis and Environmental Chemistry; J. Muñoz-Arnanz, B.
Jimenez, IQOG-CSIC / Department of Instrumental Analysis and
Environmental
Chemistry
Persistent organic pollutants (POPs) are known to pose a potential
risk to human, wildlife, and ecosystems' health. Due to their
persistence and volatility, POPs can travel long distances and settle
in places far away from their point sources. In Chile, previous studies
showed that pollutants are distributed in altitudinal, latitudinal, and
anthropogenic gradients with higher concentrations in central Chile.
The bioaccumulation and biomagnification capability of POPs
primarily impacts predators and scavengers located at the top of the
food chain. Thus, foraging behaviors influence the exposure to
pollutants and consequently the health status of individuals. The
Andean condor (Vultur gryphus) is especially vulnerable to POPs
because it is a scavenger and very long-lived species. However, there
have been no studies on organic pollutants in this species. The
objective of this study was to evaluate the relationship between food
sources and pollutant levels in two high density Andean condor
nuclei in Chile distributed across ~2,500km of latitude. To do so we
identified the composition and trophic level of food resources
through analysis of pellets and carbon (?13C) and nitrogen (?15N)
stable isotope ratio analysis respectively. We measured 53 pollutants,
including 18 PCB congeners, 6 DDT isomers, 27 PBDE congeners
and 2 DP isomers. Only 32 pollutants were found above the limit of
quantification. The abundance profile of the target pollutants were
PCBs (33 %), DDTs (28 %), PBDEs (30 %), DP (5 %) and HCB (4
%). Condor isotope values differed among nuclei as individuals from
the central region had higher ?13C but lower ?15N values and an
overall larger isotopic niche relative to those from the northern
region. The results showed that ?13C values provide a good proxy
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for separating condor nuclei along a latitudinal gradient, which
correlates nicely with a gradient in pollutant emissions. We conclude
that locality explains differences in potential exposure to POPs
(DDTs and PBDEs), which is likely driven by local sources of
industrial and agricultural emissions, as well as differences in
volatility (dispersion capacity) among target analytes. These results
are the first findings of legacy and emerging POPs in the Andean
condor and are of great relevance in terms of population health and
potential consequences for its conservation and management.
137 Los elementos químicos de las tecnologías emergentes: ¿una
posible amenaza para la conservación de la vida silvestre?
W.E. Espejo, Melimoyu Ecosystem Research Institute / Department
of Aquatic Ecosystems; J. Celis, Universidad de concepcion /
Departament of Animal Science, Faculty of veterinary science; D.
Gonzalez-Acuña,
Universidad
de
concepcion
Las actividades humanas están cambiando la naturaleza de los
hábitats silvestres, impactando la enorme diversidad de especies
silvestres en el Planeta. Recientemente, han surgido nuevas
amenazas químicas como consecuencia del aumento de los
materiales necesarios para fabricar tecnologías modernas. Entre estos
compuestos, los elementos de tecnologías emergentes (ETEs) han
incrementado su uso debido a su importancia en el desarrollo de
nuevas tecnologías. Los ETEs corresponden al grupo de lantánidos,
grupo de platino, y Ga, Ge, In, Te, Nb, Ta, Tl. Los humanos están
impactando los ciclos geoquímicos de estos elementos. Sin embargo,
los posibles impactos de los ETEs sobre los sistemas ambientales
son, hasta ahora, desconocidos. Estos contaminantes podrían cambiar
los ecosistemas y tener graves efectos sobre la vida silvestre y el
medio ambiente natural. La amenaza a la vida silvestre, planteada por
una serie de productos químicos derivados de las actividades
humanas, está causando problemas de conservación, incluso en
lugares remotos, Sin embargo, hay muy pocos estudios sobre la
exposición y los efectos que los ETEs pueden causar en los animales
silvestres y los ecosistemas. Las siguientes preguntas de
investigación están dirigidas a los científicos de la conservación: (1)
¿Cuál es el límite mínimo de los EET en el contexto de sus efectos
biológicos sobre la fauna silvestre para que sirva de base a una
evaluación precisa de los riesgos? (2) ¿Cuál es la persistencia de los
ETEs en una forma biológicamente activa? (3) ¿Qué tipo de
poblaciones animales están expuestas a los ETEs? (4) ¿A qué
concentraciones biológicamente disponibles están expuestas estas
poblaciones? Hacemos un llamamiento a los investigadores y
conservacionistas para que nos ayuden a dar respuesta a estas
preguntas. Agradecimientos: Los autores damos las gracias al
proyecto
INACH
RG01-18.\n
138 Seasonal Differences in Contaminant Accumulation in
Neotropical
Migrant
and
Resident
Songbirds
A. Maldonado, Utah Department of Health / Environmental
Epidemiology
For many years, it has been hypothesized that Neotropical migrants
that breed in the United States and Canada accumulate
organochlorine pesticides (OCPs) while on their wintering grounds
in Latin America. We investigated the seasonal accumulation of
persistent organic pollutant (POPs) in migrant and resident
passerines in Texas, Yucatan, and Costa Rica collected during the
fall, winter and spring from 2011 to 2013. A total of 153 birds were
collected and all contained detectable levels of polychlorinated
biphenyls (PCBs), polybrominated diphenyl ethers (PBDEs), and
OCPs, dichlorodiphenyldichloroethylene (DDE) being the most
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predominant pesticide. OCPs and PCBs were the predominant
contaminants, accounting for >= 80% of the total POPs burden, while
PBDEs
accounted
for
139 Simultaneous determination of multiple antibiotics alerts on
the occurrence of pharmaceutical cocktails in three vulture
species
from
central
Spain.
P. Gómez-Ramírez, University of Murcia / Health Sciences
Department/IMIB-Arrixaca, Faculty of Medicine; L. MartínezQuíles, L. Spadetto, University of Murcia / Lab. Toxicology-Health
Sciences Department. Faculty of Veterinary; G. Blanco, MNCNCSIC / Dept of Evolutionary Ecology; A. Garcia-Fernandez,
University
of
Murcia
/
Health
Sciences
In recent years the interest of the scientific community has grown on
the presence and impact of veterinary drug residues in wildlife. Entire
carcasses and meat remains such as viscera and offal from stabled
and intensive livestock operations are often disposed of in
supplementary feeding stations (SFS) as a management and
conservation tool for avian scavengers. However, this carrion usually
comes from sick livestock, medicated just before death and disposed
in feeding stations within a short time afterwards. Avian scavengers
can consume carcasses almost immediately after disposal, which
implies the potential ingestion of veterinary pharmaceuticals as a
non-target consequence of supplementary feeding. In this study, 5
antibiotics used in livestock have been analysed in plasma of
nestlings of Eurasian griffon vulture (Gyps fulvus), Cinereous
vulture (Aegypius monachus) and Egyptian vulture (Neophron
percnopterus), feeding regularly on domestic carrion livestock in a
supplementary feeding station, during the breeding seasons of the
2016 and 2017, in Central Spain. The antibiotics analysed were:
enrofloxacin, ciprofloxacin, tetracycline, oxytetracycline and
trimethoprim. Using HPLC/MS-TOF antibiotic residues were
detected in 75.6 % of the individuals (n= 122) at variable mean
concentrations. All antibiotics analysed were detected in all species,
except tetracycline in the Eurasian Griffon vulture and ciprofloxacin
in the Cinereous vulture. Enrofloxacin was the most detected
antibiotic with a frequency of 37.7 %. Likewise, oxytetracycline was
the most detected antibiotic at quantifiable levels (27.7 %) in the
three species and in both years of study (except in 2017 in Eurasian
Griffon vulture). Oxytetracycline concentration was significantly
higher in Cinereous vulture. It was the only detected difference,
which could be explained by the fact that the three species have
similar feeding habits. Relationships between antibiotic residues and
the occurrence of diseases or resistance have been demonstrated,
which raises the need for more research on these compounds and
their possible long-term risks. It also highlights the need to evaluate
the management of SFS as well as the abusive and indiscriminate use
of
antibiotics
in
livestock.
140 Pesticides, metals and poisons: threats for wildlife
conservation
in
Latin
America
R. Mateo, IREC (CSIC- UCLM) / Grupo de Toxicología de Fauna
Silvestre; P.R. Camarero, Instituto de Investigación en Recursos
Cinegéticos, CSIC-UCLM-JCCM / Grupo de Toxicología de Fauna
Silvestre; I.S. Sanchez-Barbudo, UCLM-CSIC / Grupo de
Toxicología
de
Fauna
Silvestre
The impact of toxic substances on wildlife populations has been a
topic in conservation biology in the last five decades. The use of
chemical substances is global, so the same effects described in other
geographical areas are probably present in Latin America despite the
scarcer available information. Moreover, there are some uses of
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pesticides and chemicals that are more specific of geographic areas
of Latin America. In order to adopt decisions about the use of
chemical substances it is important to establish the adequate
monitoring programs at different levels to detect early signs of
impact. In some cases, monitoring of pollutants in wildlife species is
driven towards some specific substances of known origin and fate.
But in some other cases, the chemical monitoring schemes must be
more integrated within other monitoring programs of disciplines like
population demographics or diseases in which contaminants may
have a silent role. Here we present the example of a monitoring
program of wildlife incidences in Spain, in which the main goal was
to diagnose intentional and illegal poisonings. This forensic
monitoring has also permitted to detect the presence of other
accidental poisonings or just to monitor some contaminants at
sublethal levels in many different species. Between 2004 and 2019,
2656 cases of suspected poisonings, involving 3640 animals and 483
baits were studied. Chemicals associated with deliberate or
accidental poisoning were detected in 1025 cases (38 %). Deliberate
poisonings were commonly produced, in this order, by carbamates,
organophosphates, strychnine, organochlorines, chloralose and
arsenic, while accidental poisonings were caused by rodenticides,
lead and barbiturates. Some of these chemicals have been also
detected in poisoning events, either intentional or accidental, in
emblematic South American species like the Andean condor. The
establishment of cooperation between institutions and research
groups within and between countries is essential to coordinate
biomonitoring programs that may help in the adaptive process of the
use
of
chemicals
in
a
safer
way.
\n\n
Alternative

approaches

to

toxicity

testing

141 A Brave New Challenge: Incorporating high-throughput
screening data into environmental risk assessments
E.M. Mihaich, ER2; K.A. Connors, Procter & Gamble Company /
Environmental Stewardship and Sustainability; K.K. Coady, The
Dow Chemical Company / Toxicology and Environmental Research
and
Consulting
The Environmental Risk Assessment (ERA) framework provides a
systematic approach to evaluate the risk of exposure to contaminants
in the environment. While the overall framework is generally
conserved, ERA practices can differ between countries and regions,
as these decisions are based on science but implemented as policy.
Some differences include: preferred test species, required testing
approaches/guidelines, and the magnitude of applied assessment
factors. Differences aside, the quality of the risk assessment is
dependent on the availability of data and models for estimating
exposure and identifying adverse effects. High throughput (HTP)
assays have the potential to not only increase the amount of data
available for assessments while reducing the cost and time of
generating the data, but also to help develop better predictive models
of responses to contaminants. High throughput screening data are
globally accessible for thousands of chemicals and models are being
developed to help predict potential exposure and effects based on
chemical structure and property information. There are, however, a
number of challenges to a broad regulatory acceptance for the use of
HTP data in ERA. For example, an accessible HTP testing
infrastructure is needed in order to support the development and
wider use of these new technologies. In addition, HTP data and
models have been largely focused on vertebrates/mammals and to
date there has not been much focus on identifying other pathways
and endpoints important in ERA (e.g., algae and invertebrates).
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Several ways that HTP data could be incorporated into an ERA will
be discussed, including: 1) use in compound development, 2)
identifying potential modes of action, 3) directly replacing a required
toxicity endpoint, 4) refining applied assessment factors, and 5)
building and supporting chemical category extrapolation. Case
studies will be used to illustrate challenges and successes in the use
of HTP in ERA and several key caveats will be discussed.
142 A Taxonomic and Genomics Based Approach to Limit the
Scope of Testing for a dsRNA with Dietary Insecticidal Activity
S. Levine, Bayer AG - Crop Science Division / Regulatory
The sequence specificity of the endogenous RNA interference
(RNAi) pathway allows targeted suppression of genes essential for
insect survival and enables the development of durable and
efficacious insecticidal products having a low likelihood to adversely
impact non-target organisms. The spectrum of insecticidal activity of
a 240 nucleotide (nt) dsRNA targeting the Snf7 ortholog in Western
Corn Root-worm (WCR; Diabrotica virgifera virgifera) was
characterized by selecting and testing insects based upon their
phylogenetic relatedness to WCR. Insect species, representing 10
families and 4 Orders, were evaluated in subchronic or chronic diet
bioassays that measured potential lethal and sublethal effects. When
a specific species could not be tested in diet bioassays, the ortholog
to the WCR Snf7 gene (DvSnf7) was cloned and corresponding
dsRNAs were tested against WCR and Colorado potato beetle
(Leptinotarsa decemlineata); model systems known to be sensitive
to ingested dsRNA. Bioassay results demonstrate that the spectrum
of activity for DvSnf7 is narrow and activity is only evident in a
subset of beetles within the Galerucinae subfamily of Chrysomelidae
(90 % identity with WCR Snf7 240 nt). This approach allowed for
evaluating the relationship between minimum shared nt sequence
length and activity. A shared sequence length of C21 nt was required
for efficacy against WCR (containing 221 potential 21-nt matches)
and all active orthologs contained at least three 21 nt matches.
144 Estimating Chemical Hazards with Limited Data: Case
Study
of
Oil
Spill
Dispersants
A.C. Bejarano, Shell Health - Americas / Shell Health Risk Science
Team; N. Rutherford, NOAA OR&R / Emergency Response
Division; M.G. Barron, U.S. Environmental Protection Agency /
Gulf
Ecology
Division
Predictive toxicity models are receiving attention as quantitative and
defensible alternatives to animal toxicity testing are needed for
hazard estimation to species and chemicals with limited data. One
approach for predicting toxicity that has gained increasing
acceptance within the scientific community is the use of Interspecies
Correlation Estimation (ICE) models. ICE models are simple
mathematical relationships between a pair of species that can be used
to predict chemical toxicity from one surrogate test organism to a
species with unknown sensitivity. These models can be used to
augment taxa diversity in Species Sensitivity Distributions (SSDs)
from which hazard concentrations are derived. ICE models have been
specifically developed for oil spill dispersants, which are a group of
chemically related mixtures containing emulsifiers, surfactants and
solvents. Twenty-nine dispersant-ICE models were developed,
containing many species that are not included in the > 2,000 ICE
models previously developed. Dispersant-ICE models estimate
toxicity with reasonable accuracy: predictions are generally within a
3-fold difference of observed data, and in most cases, SSDs
developed with ICE-predicted data only are not statistically
significantly different from those developed with empirical data. This
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is significant in that dispersant-ICE models could fill gaps in species
testing diversity, and thus help address concerns about organism
sensitivity beyond standard test species. To make these models
readily available to stakeholders and the scientific community,
dispersant-ICE models have been integrated into the Chemical
Aquatic Fate and Effects (CAFE) database, developed by NOAA's
Emergency Response Division. While CAFE was originally
designed to help support decisions during spill incidents in aquatic
environments, this data repository could help address a range of
research questions regarding the toxicity of dispersants, including
visual examinations via SSDs of the relative sensitivity of species
that had not been previously tested. One possible application of the
current work is that species of regional interest could be tested
concurrently with species with developed dispersant-ICE models to
derive dispersant-specific SSDs and associated hazard
concentrations. Linking ICE models to tools like CAFE leverages
current scientific knowledge facilitating hazard assessments of
chemical substances, thus potentially reducing the need for animal
testing.
145 Evaluation of the bioavailability of metals towards crops
irrigated with wastewater using the chemical equilibrium
mathematical
model
WHAM
E.
Maya,
ICMyL,
UNAM
/
Science
Faculty
The Mezquital Valley is the only place in the world with high
agricultural productivity due to irrigation for more than 100 years
with wastewater from Mexico City. It has been documented that there
is a high accumulation of pollutants in the area, including heavy
metals. However, the high concentration of organic matter supplied
by the same wastewater has immobilized many of the metals. The
toxicity of a metal can be mitigated or decreased when the metal
exists in a form that is not bioavailable. In the short term, the area
will be irrigated with treated water, but this measure could displace
the chemical balance in which the metals are found and therefore
make them bioavailable and toxic to crops. In this way, the objective
of the present study is to evaluate by means of the mathematical
model of chemical equilibrium WHAM (Windermere Humic
Aqueous Model) the effect of the change in water quality on the
mobilization of metals towards crops. The use of mathematical
models has been an alternative to recreate or represent the way in
which chemical species of metals occur in water and hence their
potential toxicity. For this study, alfalfa, grass and corn crops with
different quality of irrigation water (well water and wastewater) were
selected. The concentration of nine heavy metals was determined;
Co, Cu, Fe, Ni, Mn, Zn, Cd, Cr and Pb in interstitial water of the soil
and its correlation was verified with the concentration of metals in
plant tissue (root and aerial part). In addition, parameters such as pH,
EC, cations and anions, dissolved organic carbon, humic substances
and specific UV absorbance at 254 nm (SUVA) were measured in
order to identify the origin and behavior of the dissolved organic
matter, as well as to calculate the concentration of the metal species
with the WHAM mathematical model. The results showed that the
concentration of Cd, Fe, Mn, Zn, in their free ionic form are related
to the concentrations found in plant tissue of grasses and corn.
Likewise it was found that for Cr, Cu, and Pb their speciation is
predominantly associated with fulvic acids, while Co and Ni
carbonates.\n\n\n\n

J. Rasinger, Havforskningsinstituttet/Institute of Marine Research;
K.K. Lie, Institute of Marine Research; S. Ellingsen, University of
Bergen, Bergen / Department of Biological Sciences; S. Imamura, T.
Seko, National Research Institute of Fisheries Science; M.
Yamashita, National Fisheries University; A. Lundebye, Institute of
Marine Research; H. Amlund, Technical University of Denmark /
National
Food
Institute
The neurotoxicity of the environmental contaminant methylmercury
(MeHg) is well documented, and protective effects of selenium (Se)
on MeHg toxicity were reported. Yet, the molecular mechanisms
underlying this contaminant nutrient interaction remain
uncharacterized. The present study used a combination of element
analysis, high throughput multi-omics and bioinformatics to describe
mechanisms of action of MeHg neurotoxicity in the presence and
absence of Se using zebrafish (ZF; Danio rerio) as a model. Effects
of MeHg were investigated both in wild type (wt) and organic cation
transporter (OCTN1) knockout (ko) fish. OCTN1 plays an important
role in cholinergic neurotransmission and has been implicated in
MeHg toxicity and Se-MeHg interactions. In total 252 fish (126 wt
and 126 OCTN1 ko) fish were exposed for 2, 8 and 12 weeks to
MeHg (5 mg Hg kg-1 or 10 mg Hg kg-1) or control diets. Brains of
ZF (both wt and OCTN1-ko) from the 8 week exposure groups were
subjected to multi-omics analyses to assess the role of OCTN1 in
MeHg neurotoxicity. In a follow up experiment, OCTN1-ko fish
(n=226) were exposed to MeHg (1 or 10 mg Hg kg-1) and Se (5 mg
kg-1) in a full factorial design for 2, 8 and 12 weeks to investigate
the influence of dietary Se on the accumulation and toxicity of MeHg
in brain in the absence of OCTN1. Similar to the first trial, multiomics tools were used to study the mechanisms underlying MeHg
induced neurotoxicity and their modulation by Se. It was found that
mercury (Hg) and Se accumulated in brains of both wt and OCTN1ko fish. The accumulation of Hg and Se were dose and time
dependent and no differences in the accumulation of Hg were
detected between wt and OCTN1-ko fish. Se was not found to have
an effect on Hg accumulation in brain of OCTN1-ko ZF and vice
versa, Se levels were not affected by Hg. Large differences in gene
expression and protein abundances were detected in brain of ZF
when comparing wt and OCTN1-ko lines. Regardless, brain tissue of
both ZF lines showed similar alterations in gene and protein
expression when exposed to MeHg. Interaction effects were detected
on both transcript and protein level, which indicated that the effects
of MeHg and Se are ameliorated when both substances are present.
When complete, the present work will contribute to the
understanding of the physiological role of OCTN1 in MeHg
neurotoxicity and provide molecular explanations for the observed
mitigating effects of Se on MeHg toxicity in ZF.
Contamination in estuarine environments: Ecotoxicology,
environmental assessment, modeling and removal of pollutants Part
2

148 "To eat or not to eat?" Community-based monitoring of
trace metal contamination in commercial fish species: a case
study
in
Cartagena,
Colombia
A. Luna-Acosta, Pontificia Universidad Javeriana / Departamento de
Ecología y Territorio - Facultad de Estudios Ambientales y Rurales;
H. Herrera-Tavera, Pontificia Universidad Javeriana; M. Tosic,
Universidad EAFIT / Department of Earth Sciences; S. Caballero,
146 Multi-omics toxicological analysis of methylmercury Universidad de Los Andes / Laboratorio de Ecologia Molecular de
neurotoxicity and the influence of selenium in wild type and Vertebrados
Acuaticos
OCTN1
knockout
zebrafish The aim of this study was to evaluate the concentration of heavy
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metals in marine fish captured, commercialized and consumed by
humans, through a community-based monitoring approach with local
fishermen. Heavy metal concentrations of arsenic (As), copper (Cu),
chromium (Cr), mercury (Hg), nickel (Ni) and lead (Pb) were
analyzed in the muscle tissue of three commercial fish species: the
lane snapper (Lutjanus synagris; n= 30), the blue runner (Caranx
crysos; n= 30) and the Pemecou sea catfish (Sciades herzbergii; n=
30). The study was carried out in the Bay of Cartagena, Colombia, in
the fishing zones of three coastal villages (Baru, Cano del Oro and
Ararca), with three levels of influence from the Dique Canal (low,
medium-high and very high, respectively), in rainy and dry seasons.
Results revealed that for all three species, Cr concentrations were
above FAO maximum permitted levels, especially during the dry
season in comparison to the rainy season (1,748.5 ± 607.5 and 357.8
± 305.2 ug Cr/kg ww; n= 15, respectively). Pb concentrations (102.4
± 131.4 and 174.1 ± 43.7 ug Pb/kg ww; n= 15, in dry and rainy
seasons, respectively) were above EU ML for children. Even if Hg
concentrations were below FAO/WHO ML in dry and rainy seasons
(152.5 ± 91.9 and 68.3 ± 34.4 ug Hg/kg ww; n=15, respectively), the
estimated Potential Tolerable Weekly Intake (PTWI) was elevated.
Results of this study can help to develop awareness and regulations
of contamination levels in fish for sustainable resource use and
human
food.\n
149 Climate change and Colombian coastal aquifer
susceptibility: Impact of salinity and oil spills on select terrestrial
and
aquatic
indicator
species
L.P. Tejeda-Benitez, Universidad de Cartagena / Facultad de
Ingenieria; L. McCarthy, Ryerson University / Biology department;
R.H. Valle-;Molinares, University of Atlantico / University of
Cartagena; E. Quiñones Bolaños, University of Cartagena /
Department of Civil Engineering; M. Mehrvar, Ryerson University /
Department
of
Chemical
Engineering
Coastal aquifers are susceptible to the consequences of global climate
change due to the potential salinity of aquatic ecosystems that result
from saline intrusions from rising ocean levels. Different sources of
salinization intensify the inclusion of salt in freshwaters, producing a
rise of salt fluid down to estuaries and coasts, and affecting the
equilibrium of coastal terrestrial and aquatic ecosystems.
Additionally, these zones eventually receive pollutants such as
polycyclic aromatic hydrocarbons (PAHs) from oil spills, resulting
in a combination of toxicants that could significantly affect the biota.
In this work, Folsomia candida (springtails), Hyalella azteca
(amphipods) and Zea mays (corn) were used as model organisms to
evaluate the effects of salinity and PAHs on the biological systems.
F. candida is a widespread arthropod with a key role in the soil
foodweb, acting as primary detritivores with beneficial effects on
plant growth. They are also implicated in the control of plant
pathogens. Lastly, research elsewhere has indicated that F. candida
is very sensitive to the effects of soil pollution. It has been used as a
test organism when studying the effects of pollutants on soil biota
because of its environmental relevance, its concomitant ease in
culturing in the laboratory, and its relatively short generation time. In
the current study, F. candida was exposed to contaminants via the
soil and ecotoxicological endpoints included lethality, reproductive
impairment, and stress behaviours. Hyalella azteca is a freshwater
amphipod widely distributed in lakes, streams and ponds across
North, Central, and South America and has been used extensively in
other research to assess potential impact from contaminated water
and sediments. Bioassay using H. azteca included toxicity endpoints
such as lethality, reproductive impairment, stress behaviours, and
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growth. Finally, Zea mays, one of the most important agricultural
crops in Colombia, was studied and several endpoints were
measured. These included seed germination, stem height, leaf length,
number of leaves, shoot weight, and root weight. A factorial
experimental design of 3x2 (three concentrations of seawater
(salinity) and freshwater (control) and two concentrations of
hydrocarbons) was used to expose the three organisms in replicate.
The results will allow the prediction of potential future effects of
saline intrusion, along with possible oil spills, in coastal ecosystems.
\n
151 Historical analysis of the environmental quality of the Bay of
Cartagena
L.P. Tejeda-Benitez, Universidad de Cartagena / Facultad de
Ingenieria
The Bay of Cartagena is an estuary located in the city of Cartagena,
north of Colombia on the Caribbean Sea, and is characterized by its
exuberant beauty, being of great tourist attraction. However, it also
suffers the impact of multiple anthropogenic activities such as
industrial discharges from the Mamonal Sector, accidental spills of
chemicals such as pesticides, navigation, tourism, and additionally
receives part of the waters of the Magdalena River, the most
important in Colombia, through the Canal del Dique, including a
large amount of sediments. All these interventions have affected the
delicate balance of this ecosystem, causing mortality of fish and other
species, and endangered the coral reef. Taking into account the
above, in this presentation there will be a historical recount of the
main events that have affected the environmental, ecological and
toxicological quality of the Bay of Cartagena, as well as a prediction
of future conditions from the analysis of different scenarios, within
which includes the imminent rise in sea level caused by climate
change.
152 Levels of Metals in Bycatch Fish Species from Polluted and
Unpolluted Bays in the Southeast Coast of Brazil
A. Pessoa, Biophysics Institute, Federal University of Rio de Janeiro,
Brazil / Biophysics Institute Carlos Chagas Filho; A.A. da Silva, B.d.
Teixeira, A. Lino, J.P. Torres, O. Malm, Federal University of Rio
de Janeiro / Biophysics Institute Carlos Chagas Filho,
One strategy to reduce the discharge of bycatch fish species is adding
value through nutritional characterization to species of fish that are
discarded onboard. In addition to the nutritional aspects, contaminant
levels must be use to evaluate the risks and benefits of consuming a
given fish species. By the coast of Rio de Janeiro are located the
Guanabara Bay (GB), one the most polluted estuaries from Brazil
and the Ilha Grande Bay (IGB), a less impacted area. In the present
study, were investigated essential and non-essential metals (Zn, Cu,
Fe, Mn, Cr, Hg, Ni, Pb and Cd) in four bycatch fish species from GB
and IGB: atlantic anchoveta (Cetengraulis edentulous; nGB= 3),
cutlassfish (Trichiurus lepturus; nGB=5/ nIGB= 2), malacho (Elops
smithi; nGB= 4/ nIGB= 3) and guri sea catfish (Genidens genidens;
nGB= 3/ nIGB= 5). The fish samples are pools composed by several
fishes and they were acquired from local fishermen. Fish muscle
were collected, freeze-dried and homogenized for analysis. Total Hg
were determined by cold vapor atomic absorption spectrometry
(CVAAS) and the other metals were determined using flame atomic
absorption spectrometry (FAAS). Despite the fact that the GB is
considered more polluted than the IGB, there were no significant
differences (p< 0.05) between the fish samples from these two bays,
for all the metals quantified. As Hg is known as a metal that
biomagnifies through the food chains, we expected that carnivorous
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species (cutlassfish and malacho) would have the higher
concentrations, but it was not observed. The highest levels of Hg
were observed for the anchoveta, which is benthic phytoplanktivore,
in the GB, and for the catfish, an omnivore benthic fish, in the IGB.
For the GB, the levels of all metals, excepting Hg and Pb, were
significantly different between species and for Zn, Cr and Fe the
catfish presented the highest levels. For Mn and Cu the anchoveta
presented the highest levels. In the IBG only Zn and Fe presented
significant differences between species and for both metals the
catfish showed the highest levels. The mean concentrations of all
metals found in all fish species were below the permissible limit for
fish set by the WHO, excepting one sample of catfish (Ni= 3.16 /
Cr=4.38 mg.kg-1 w.w) that exceeded the limit levels for Ni and Cr
(0.6
mg.kg-1
w.w).
153 Waterborne fipronil exposure in juveniles of Nile tilapia
(Oreochromis
niloticus)
J. Parra, A. Ramírez, S.F. Montoya, A. Restrepo, Universidad
Nacional de Colombia; J. Gonzalez, Universidad Nacional de
Colombia
/
Animal
Health
Toxicology
The phenylpyrazole insecticide fipronil is commonly applied to
control pests in rural areas. Despite its good safety margin for
mammals, there is some concern of likely acute poisonings in fish
species after water contamination with this product. Fipronil
interferes GABA-A receptors in CNS blocking chloride fluxes and
impairing modulating response of the nervous system. Juveniles of
Nile tilapia (Oreochromis niloticus, n=12, 21.0 ± 1.6 g, 11.1 ± 0.3
cm) were randomly distributed into controls and fipronil-exposed
fish (0.34 ppm). Preliminary experiments helped to determine final
exposure concentration. During the first 2 hours, Fipronil-exposed
fish displayed acute neural hyperexcitation followed by lethargic
episodes and loss of the swimming axis. After 21 hours, muscle
tremors, skin darkening and a line of congestion in the base of the
dorsal fin were evident. Prior to transferring to fipronil-free waters,
blood samples were drawn from caudal vein of both controls and
fipronil-exposed fish for further analysis. Fipronil-exposed fish fully
recovered after 68 hours. Blood samples were used to measure
hematocrit, plasma proteins, glucose, plasma chloride and lactate.
Statistically significant differences (T-test, p< 0.05) between controls
and exposed-fish were found for blood glucose (mg/dL), controls=
31.8 ± 2.0, Fipronil-exposed= 120.8 ± 7.4 and plasma lactate
(mg/dL), controls= 6.4 ± 0.5, Fipronil-exposed= 11.6 ± 1.6. Results
in the present experiment indicate that low-exposure concentrations
of fipronil affected CNS and basic metabolic pathways related to
stress response and bioenergetics of Nile tilapia, a fish species of
great importance in aquaculture activities of Colombia and
worldwide.
\n
Ecotoxicology

of

the

pesticides

154 Low concentrations of 2,4-dichlorophenoxyacetic acid
inducing teratological effects in Rhamdia quelen (Teleostei)
larvae
E. de Oliveira, Federal University of Technology - Paraná Campus
Dois Vizinhos (UTFPR-DV); N. Folle, Faculdade Paranaense; M.
Azevedo-Linhares, Instituto de Tecnologia do Paraná; J. LeãoBuchir, Federal University of Paraná; A.d. Roque, Federal University
of Paraná / Departamento de Biologia Celular; P. Manuitt-Brito,
Federal University of Paraná; J. Esquivel-Garcia, Universidade do
Sul de Santa Catarina; C.d. Oliveira Ribeiro, Universidade Federal
do
Paraná
/
Department
of
Cellular
Biology
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2,4-Dichlorophenoxyacetic acid (2,4-D) is a worldwide herbicide,
produced and consumed in large scale with a scarcity of
embryotoxicity information. We aimed to evaluate the
morphological abnormalities in Rhamdia quelen larvae submitted to
permissible concentrations of pure 2,4-D. The test concentrations
were based on the permissible concentrations of 2,4-D in Brazilian
and Canadian Laws and that recommended by the Word Health
Organization. The embryos were acquired from fish farming by the
reproductive induction of a parental couple with intravenous
injections of pituitary extract. The parental matrices were extruded
and the gametes were mixed to eggs fertilization. The resulting
reproductive material was transported to the lab. At 8 hours postfertilization (hpf), we performed the analysis of eggs viability
(embryogenesis). Viable embryos were allocated into 96-well ELISA
microplates, one individual/well. They were exposed to 200 µL/well
of solution, in the concentrations: 15 µg/L, 30 µg/L and 60 µg/L of
2,4-D diluted in reconstituted water (CaCl2, MgSO4-2, KCl and
NaHCO3). The negative control group was exposed only to 200 ?l of
reconstituted water/well. The larvae were kept under controlled
conditions, replacing 50% of the solution each 24 hours. The
treatments were performed in triplicate, considering two exposure
times (48 and 96 hpf). We caught a randomized subsample of 30
individuals/treatment at each time for analysis of their deformities.
The larvae were anesthetized in eugenol (50 mg/l) and preserved in
10% formalin solution. Abnormalities were classified into categories
(axial, fins, cranial/facial and thorax/abdominal), ranked by severity,
quantified by the sum of the damages and analyzed by the KruskalWallis test. The teratological alterations were: kyphosis, lordosis, tail
winding and tail atrophy (axial); damage and injury to the fins;
absence or reduction of the eyes, absent or reduced barbells, facial
deformities (cranial/facial); body atrophy and cardiac edema
(thoracic/abdominal). There was no difference in abnormalities rates
in relation to the control group in the time of 48 hpf. On the other
hand, significant teratological effects were observed in 96 hpf in all
2,4-D concentrations. The highest rates of deformities were observed
at 30 µg/L. The pure 2,4-D in permissible concentration promoted
teratological effects in R. quelen larvae, demonstrating a warning
signal
for
the
health
of
aquatic
environments.\n
155 Oxidative stress in Rhamdia quelen (Teleostei) larvae
submitted to the permissible concentrations of 2,4dichlorophenoxyacetic
acid
E. de Oliveira, Federal University of Technology - Paraná Campus
Dois Vizinhos (UTFPR-DV); N. Folle, Faculdade Paranaense; M.
Azevedo-Linhares, Instituto de Tecnologia do Paraná; J. LeãoBuchir, Federal University of Paraná; A.d. Roque, Federal University
of Paraná / Departamento de Biologia Celular; P. Manuitt-Brito,
Federal University of Paraná; J. Esquivel-Garcia, Universidade do
Sul de Santa Catarina; C.d. Oliveira Ribeiro, Universidade Federal
do
Paraná
/
Department
of
Cellular
Biology
2,4-Dichlorophenoxyacetic acid (2,4-D) is a worldwide herbicide
used in the weeds control. It is highly water soluble and has been
detected in surface and ground water. In this sense it offers a risk to
several non-target organisms, including the embryo and fish larvae
stages. We aimed to evaluate the response of oxidative biomarkers in
Rhamdia quelen larvae submitted to realistic concentrations of the
pure 2,4-D. The test concentrations were based on the permissible
concentrations of 2,4-D in Brazilian and Canadian Laws and that
recommended by the Word Health Organization. The embryos were
acquired from fish farming by the reproductive induction of a
parental couple with intravenous injections of pituitary extract. The
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parental matrices were extruded and the gametes were mixed to eggs
fertilization. The resulting reproductive material was transported to
the lab. At 8 hours post-fertilization (hpf), we performed the analysis
of eggs viability (embryogenesis). Viable embryos were allocated
into 96-well ELISA microplates, one individual/well. They were
exposed to 200 µL/well of solution, in the concentrations: 15 µg/L,
30 µg/L and 60 µg/L of 2,4-D diluted in reconstituted water (CaCl2,
MgSO4-2, KCl and NaHCO3). The negative control group was
exposed only to 200 µL of reconstituted water/well. We established
10 microplates/treatment at each exposure time (48 and 96 hpf), and
we used five pools of 100 larvae as the sample unit. The larvae were
kept under controlled conditions, replacing 50 % of the solution each
24 hours. We measured the activity of acetylcholinesterase (AChE),
catalase and glutathione S-transferase (GST), as well as the
concentration of carbonylated proteins and non-protein thiols. We
found a significant decrease in AChE and GST activity at
concentrations of 30 and 60 µg/L in 48 hpf. At 15 µg/L, we observed
a lower reduction in the activity of these enzymes and also in
catalase. The concentration of carbonylated proteins and non-protein
thiols was similar in all treatments. On the other hand, 96 hpf showed
a significant increase of carbonylated proteins at all concentrations
of 2,4-D. Non-protein thiols decreased significantly at higher
concentrations. The other parameters were similar to the control. We
conclude that pure 2,4-D promoted oxidative stress and early
neurotoxic effects, as well as increased protein damage and
decreased antioxidant thiols, suggesting an increase in the oxidative
environment
in
the
cells.
156 Scientometric Review on The Toxicological Effects of 2,4Dichlorophenoxyacetic
acid
N.R. Zuanazzi, Federal University of Technology - Paraná /
Postgraduate Program in Agroecosystems; E. de Oliveira, Federal
University of Technology - Paraná Campus Dois Vizinhos (UTFPRDV); N. Ghisi, Federal University of Technology - Paraná Campus
Dois Vizinhos (UTFPR-DV) / Biology and Ecology
The herbicide 2,4-dichlorophenoxyacetic acid (2,4-D) is used
worldwide in agricultural activities and in the control of urban pests.
It can reach directly or indirectly natural environments. The aim of
this study was to evaluate the state of the art of 2,4-D toxicity and
mutagenicity researches. Thus, a scientometric analysis was carried
out, analyzing publications from 1949 to 2018. This analysis aims to
identify the patterns and trends in the research and to demonstrate the
main gaps in the field. Data were obtained from the ISI - Web of
Science (WoS) database. The terms searched were TS (Topic Search)
= (2,4-D OR "dichlorophenoxyacetic acid" AND mutation AND
toxicity). The search retrieved 10,735 references. After the
refinement 1,416 publications were selected related to the theme. For
each publication were identified the type of document, year, journal,
country, author of the publication and category of publication. The
results were analyzed using Microsoft Office Excel and Citespace
software. Articles were the predominant types of documents
(88.63%). The leader country in the publications number on the field
is USA that has formed a cluster with Japan and India. Another
cluster was formed by Canada, Germany and China. With Citespace
it was possible to analyze categories, co-citation networks of
newspapers and authors, co-occurrence and analysis of keywords.
Also, we note that most of the authors have worked collaboratively,
with focused efforts, allowing important advances in this field of
research. Areas such as 'Toxicology', 'Environmental Sciences &
Ecology' and 'Environmental Sciences' are the three main categories
of research in this area. Studies on mutagenicity and toxicity of 2,4-
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D were disseminated through 419 journals. The most cited source
was the Chemosphere (Impact Factor 4.427) with 314 records. The
keyword that appeared most often in the papers was 'herbicide' and
the most central word was 'pesticide'. It is emphasized strong
association with words 'water', 'atrazine' and 'glyphosate'. The results
presented in this study provided useful information about researches
related the toxicological effects of 2,4-D, allowing us to infer about
the world trends of the field and to provide a guide for future efforts.
In conclusion, as opposed to traditional review articles, this study
provides the use of a new method for quantitatively visualizing
information about the development of this study area.\n
157
TOXICITY
OF
HERBICIDE
2,4-D
(2,4DICHLOROFENOXYACTIC
ACID)
ON
CHICKEN
EMBRYOS
B.G. Silva Pinto, Federal University of Technology - Paraná /
Biologia; N. Ghisi, Federal University of Technology - Paraná
Campus Dois Vizinhos (UTFPR-DV) / Biology and Ecology; P.
Franchi de Freitas, Federal University of Technology - Paraná
Environmental contamination by the indiscriminate use of pesticides
exposes living organisms to toxic and deleterious effects. The present
study evaluated the effects on 2,4-D herbicide in bird embryos
(Gallus gallus) after 72 hours of incubation. The concentrations used
were: 100 µl of pure 2,4-D (standard) diluted in distilled H 2 O (DH
20) at concentrations of 15, 30 and 60 µg/L; a closed control group
without change; a vehicle control group, injected 100 µl of DH 2O;
and a positive control group with MMS (Methylmethanesulfonate)
with 60 µg/L in 100 µl DH2O. Fertilized eggs were used, distributed
in six experimental groups, with 20 eggs each, totaling 120 eggs for
heart rate analysis. For the morphological analysis, 60 eggs were
tested, 10 for each treatment, considering only the live ones, which
were euthanatized, collected and prepared, through the total
assembly technique, for the morphological analysis. The analysis of
the heart rate was previously tested in relation to the assumption of
normality and homoscedasticity. Both presented the p> 5%, with
homogeneous and parametric data distribution. With this, the
ANOVA was used to compare the data. It can be observed that 2,4D in the doses of 15 and 30 µg/L increased the heart rate of the
embryos, characterizing tachycardia, considering that the ideal heart
rate for the Gallus gallus is 140,0 BPM (beats per minute). The mean
values of BPMs were: Control Closed: 138.7; Vehicle Control:
135.7; 2,4-D/60 µg/L: 138,2; 2,4-D/30 µg/L: 160,0; 2,4-D/15 µg/L:
166,7; MMS/60 µg/L: 131,1; the values were very close to the
significance (p = 0.05014). As for the morphological analysis,
embryos with extensive malformations were observed in the three
concentrations of 2,4-D and it was impossible to determine the stage
of development. In the MMS group, embryos were found between
stages 17 and 18, with gastroschisis-type malformation (failure of the
lateral closure of the body). Closed and vehicle controls showed
normal embryo morphology, with stages between 17 and 18. It is
concluded with that 2,4-D had harmful effects on chicken embryos,
which can be worrisome considering the prenatal exposure of
humans through the diffusion of this chemical in aquatic, aerial and
even percolation. of the soil, which may become bioaccumulative.
To further support this conclusion, further study efforts with more
biomarkers and assessment parameters are recommended.\n
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Advances in
Environmental

Advances

Oxidation

Technologies for cities in developing countries, due to the high levels of dilution of
Remediation wastewater in the sea and their low cost of operation and maintenance
compared to other conventional treatments. One of the biggest
158 Advanced eco-friendly materials applied in suistanable civil challenges presented by SO is the determination of the hydraulic
and
environmental
engineering
practice mixing zones (HMZ) in the sea. Currently, information is required
M.B. Djolic, Faculty of Technology and Metallurgy, University of on the characteristics of the wastewater and the hydrodynamic and
Belgrade
/
Environmental
Engineering physicochemical parameters of the receptor body, in addition to the
\n \nThe scope of this research is related to chemical activation of use of complex mathematical models for the near field and the far
natural, waste and synthesized materials applied in wastewater field to determine the extension of the HMZ. The objective of this
treatment as adsorbents and antimicrobial carriers. Different study was to analyze the use of fluorescent tracers as a complement
combinations of chemical agent/source material were tested in a to delimit the dilution and diffusion area, extension and behavior of
simultaneous removal (inhibition) of disparate bio-chemical wastewater plume in marine waters. The methodology included the
pollutants. Surface fuctionalization and structural characterization of selection of the type of injection and definition of the fluorescent
organic and inorganic matrices was comprehensively investigated in tracer; selection of sampling type and sampling points; definition of
order to enlighten the mechanism of heavy metal removal and the concentration and dosage rate of the tracer solution;
microbial cell inactivation. The special concern in this study was determination of physicochemical parameters and monitoring. It is
attributed to multifunctional materials obtained from waste and the important to determine the concentration of total suspended solids
new techno-ecological valorization of industrial generated by- and turbidity, also, the measurement of pH, salinity and conductivity
products as an additives in building materials. Future challenges in a must be conducted to establish the density of seawater. This
real scale application of combined environmental friendly materials methodology was applied in the area of influence of the Cartagena
were also addressed respecting the concept of sustainable de Indias sea outfall, obtaining as a result that ideal tracer was
engineering
practice
and
green/blue
economy.
\n\n Fluorescein Sodium Salt, through continuous injection into the
parshall flume in the domestic wastewater pretreatment plant, at an
159 Assessment Of Sheep Manure - Limestone Mixtures For The initial concentration of 1,427 ppm, dosage rate of 1l/s. The time
Removal Of Sulfate And Metals From Acid Mine Drainage period of application was four hours, performing punctual sampling
C. Oporto, Universidad Mayor de San Simon / Centro de Aguas y at 500 points distributed in the volume of influence and monitored
Saneamiento Ambiental; G. Bayá, University Mayor San Simon / for eight hours. This study showed that the near field has an
2
Centro
de
Aguas
y
Saneamiento
Ambiental approximate area of 100 m . Is recommended that the monitoring will
be
conducted
when
the
meteorological
conditions allow the field
Mining industry generates large volumes of liquid and solid waste all
work
such
as
the
velocity
of
the
wind
is
less
than 3.4 m/s. The main
over the world. The treatment of acid mine drainage (AMD),
conclusion
is
that
the
methodology
using
Fluorescein
Sodium Salt is
typically characterized by high acidity, and elevated concentrations
of heavy metals and sulfate, is a challenging problem. Sulfate reliable and allows visualize and quantify the degree of dilution, the
removal through biologically mediated reduction in bioreactors is a HMZ boundaries, extension of the plume and hydraulic retention
practical alternative technology to treat AMD. Finding a locally time and delimitate the area of impact of wastewaters in the
sea.
available suitable organic carbon source is critical to ensure the Caribbean
effectivity of the treatment. In the present study the reactivity of
sheep manure - limestone mixtures was assessed through batch
experiments conducted with a synthetic solution simulating the
composition of an extremely acidic AMD. The removal of sulfate
and metals was successful in all reactors, at the end of the experiment
sulfate concentrations dropped between 84 – 89 %, and average
removal efficiencies for Fe, Zn, Pb, and Cd were 99.8, 98.5, 94.7,
98.6 %, respectively. At the first stage of the experiment, the removal
was attributable to mechanisms such as adsorption, precipitation of
and co-precipitation; while during the last stage it was observed that
removal of sulfate was correlated with the drop of metals
concentrations, suggesting a mechanism attributable to biological
reduction of sulfate with the subsequent precipitation of metallic
sulfides. Further work at laboratory and pilot scale is required to
investigate other organic substrates and its progressive biological
degradation.
161 Methodology for tracking the plume of submarine outfalls
wastewater discharge in the sea using fluorescent tracers
Y. Aguirre Restrepo, University of Cartagena / Department of
Ambiental Engineering; N. Romero Sierra, L. Segrera Cabarcas, M.
Ejlaiek Urzola, E. Quiñones Bolaños, University of Cartagena /
Department
of
Civil
Engineering
There are about 140 submarine outfalls (SO) in Latin America and
the Caribbean region that discharge municipal domestic wastewater
directly to the sea. SO have become a viable alternative for coastal
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Abstracts Pesticides are widely used in the Argentinian agricultural system.
Particularly, the intensive horticultural production is highly reliant on
Ecotoxicological risk assessment of contaminated sites, pesticides them. Yet, their impact on the surrounding environment remains
in
aquatic
and
terrestrial
ecosystems unknown. The objective of the current study is to investigate on the
occurrence and concentrations of pesticides in a representative creek
MP001 A multifactor approach to assess the health status of surrounded by horticultural production and if those concentrations
honeybee
colonies
in
Eucalyptus
plantations potentially affect the biota. For that purpose, surface water of 5 sites
C. da Costa Domingues, São Paulo State University (UNESP); N.J. along the Carnaval creek (La Plata, Argentina) were studied during
Capela, A.P. Sarmento, H.V. Pereira, CFE - Centre for Functional 6 sampling campaigns encompassing 3 years (n= 30). Whole water
Ecology / Department of Life Sciences University of Coimbra; E.C. samples were extracted with dichloromethane and analyzed by GCSilva Zacarin, Federal University of Sao Carlos (UFSCar) / MS for commonly used insecticides in horticulture. Pesticide
Departamento de Biologia, Núcleo de Pesquisa sobre Ecotoxicologia concentrations were compared to the respective quality guidelines for
e Conservação de abelhas (NuPECA); O. Malaspina, São Paulo State the protection of aquatic life (PAL), both national and international University (UNESP) / Center of Study of Social Insects (CEIS); J.F. when the first was not available. Detected occurrences of the
Sousa, CFE - Centre for Functional Ecology / Department of Life insecticides chlorpyrifos (CLP, 14/30; PAL= 0.006 μg/L),
Sciences
University
of
Coimbra cypermethrin (CYP, 5/30, PAL=0.0006 μg/L), deltamethrin (DEL,
Eucalyptus plantations, mainly used for paper production, occupy a 9/30; PAL=0.0004 μg/L) and λ-cyhalothrin (λ-CYHAL, 4/30; 0.002
large part of the territory in Portugal. Nonetheless, many beekeepers μg/L) were all above guideline. To evaluate if these concentrations
keep nests in or near the plantations for honey production, but this affect the aquatic biota, the software ETX 2.2 (build 201709) was
practice may pose risks to the colonies that forage in this area, already used to obtain a species sensitivity distribution (SSD). LC50 data for
eucalyptus plantations are highly susceptible to different pests, and aquatic organisms was obtained from USEPA's ECOTOX database.
pesticides are used in their control. In this context, it is necessary to Criteria for the selection were: 96 hours, static exposure, the earliest
evaluate the management of the eucalyptus plantations at the life stage (when multiple were available), and measured
landscape level and to develop a risk analysis model for honeybees. concentrations for bioassays. Input LC50 data followed a normal
Thus, our goal is a protocol that will provide high quality data of distribution (Anderson-Darling test, α=0.01). Of each SSD fitted, a
health of the colonies in the field. To analyze honeybee colony HC5 (hazardous concentration at the 5th percentile) was calculated:
health, a continuous monitoring of important hive traits must be made CLP= 0.03 μg/L; CYP= 0.1 μg/L; DEL= 0.02 μg/L; λ-CYHAL=
taking into account different variables such as assessment of flower 0.003 μg/L. HC5 were all above the respective guideline. The species
resources in the landscape (1), measure of colony attributes (2), fraction affected for the maximum concentration of each pesticide
measure honeybees foraging activity (3) and evaluate exposure to were also calculated: CLP 37%; CYP 84%; λ-CYHAL 11%, DEL
Plant Protection Products (PPPs) (4). For the variable 1, is really 97%. Maximum for the first three pesticides were all from the same
important collect and identify flowering plant specimens, to assess campaign. Fraction affected for the median concentrations were all
flowering resources at area (via pollen and nectar collection). A above 5%, that is, median concentrations were above HC5. These
detailed floral resource mapping should be done in an area of 1,5Km results, both HC5 and FA for median and maximum concentrations,
radius from the apiary, but this can be enlarged, and collect data on show that pesticides, specifically insecticides, found in a
forest and agricultural management including chemical control, horticulture-impacted creek have the potential to affect negatively
aquatic
biota.
fertilization, and mechanical management actions. In relation to the

Poster

variable 2, one must collect information about queen presence, age
and performance, honeybees' population, number of combs with
honey and beebread, hive thermoregulation, atypical behavior and
identification and prevalence of infectious agents. For 3, the foraging
ranges must be assessed via the analysis of the honeybee waggle
dance and foraging activity must be evaluated using a video camera
to record bee movement at the entrance of the hive. For the variable
4, to assess in-hive accumulation of PPPs, samples of honeybees,
honey, beebread and wax must be collected and analysed in season
start (spring), before and after PPPs applications and at season end
(fall). The compilation of the results to validate the protocol is a great
advance in the integrated and holistic approach to assessing the risk
of multiple stressors on bee health and is being perfomed because
this protocol has been applied since the beginning of spring in a field
site in Castelo Branco (Portugal), framed within an BEPE-FAPESP
project
Brazil-Portugal.
MP004 Risk for aquatic species associated with the presence of
pesticides resulting from horticultural activity: Carnaval creek
as
a
case
study
T. Mac Loughlin, Universidad Nacional de La Plata / Centro de
Investigaciones de Medio Ambiente; L. Peluso, CIM-CONICETUNLP; D. Marino, Centro de Investigaciones del Medio Ambiente
UNLP CONICET / Centro de Investigaciones del Medio Ambiente
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MP005 Terrestrial Field Dissipation Studies in Brazil:
Determining Agrochemicals Half-Lives Under Real Field
Conditions
F. Casallanovo, G. Santos, A. Cione Buchviser, Syngenta Crop
Protection
/
Environmental
Safety
In Latin America, in order to understand and classify whether an
agrochemical is persistent or not in soil, usually the authorities rely
on studies performed in laboratory under aerobic conditions.
Although standard laboratory design provide very useful and
important information, it is also important to address potential
differences between what happens in the laboratory studies and what
actually occurs when the chemicals are used in the field during
normal agricultural practice, especially when a given compound is
classified as persistent in the soil. Several processes that are studied
separately under laboratory conditions (eg.: rate and route of
degradation, soil column leaching, adsorption/desorption), are
happening simultaneously under field conditions and can influence
each other. In general, it is believed that the more realistic a test
system, the faster the rate of degradation. Terrestrial field dissipation
studies (TFDs) aim to generate degradation data for agrochemicals
in a situation that better correlates to its use in the field. Currently in
Brazil, such studies are not common. Moreover, there are no local
guidelines available and are not required by regulators. In this poster,
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we aim to present and discuss the experimental design of 02 different
studies. The experimental design was mostly based on EPA´s OPPTS
835.61001. Studies were performed under bare soil conditions
mimicking 02 different scenarios: terrestrial application and a
treated-seed plot. Additionally to the bare soil plots, plots mimicking
the practice of non-till were also considered. The non-till plots may
protect better the soil from run-off events. Besides that, the purpose
of adding non-till plots was to investigate the dissipation pattern of
agrochemicals under conditions that reflect better the common
practices in Brazilian agriculture. The results were evaluated under
different kinetics in order to obtain the DT50´s for each compound
and
compared
to
laboratory
data.
Pesticides and Metals use and misuse in Latin America: how
much do we know about their impacts on wildlife?
MP006
AMPA
adsorption
in
the
soil
profile
E. Gonzalo Mayoral, Instituto Nacional de Tecnología Agropecuaria;
V.C. Aparicio, INTA; J. Costa, EEA Balcarce, INTA; E. De
Gerónimo,
INTA
Aminomethylphosphonic acid (AMPA) is a metabolite of microbial
degradation of the widely used herbicide glyphosate and other
phosphonate compounds, such as detergents. In the soil, AMPA has
a strong adsorption than the glyphosate. No studies have been
reported on adsorption of AMPA in the soil profile. There are only a
few studies of retention in superficial horizons of the soil. In this
sense, the objective of this study is to determine the adsorption
coefficients of AMPA in the three main horizons of a typical
Argiudoll.The adsorption isotherms were performed by shaking 1 g
of soil in 10 ml of CaCl2 (0,01 M) at different concentrations of
AMPA (0, 2, 5, 10, 20, 50, 100 ppm). Six replications were
performed for each main horizon (A-B-C). The samples were
incubated and agitated at 25 °C for 24 hours to reach equilibrium.
Then it was centrifuged at 3000 rpm for 10 minutes. The
concentration of AMPA was quantified in UPLC MS/MS (Waters®).
The experimental data was adjusted following the Freundlich model.
At the same time, physical-chemical determinations of each horizon
were made in order to characterize the soil. The percentage of AMPA
adsorption was greater than 91, 85 and 74% of the concentration
applied, for all concentration, in horizons A, B and C, respectively.
These percentages decreased for each horizon from lower to higher
concentration. If the adsorption between horizons is compared for
each applied concentration, horizon B is the one that presents the
highest percentages of adsorption of AMPA, followed by A, and then
C. Only in the highest concentration used (100 ppm), horizon A
registers the highest percentage of adsorption with respect to the
other horizons. In this sense, the Kf values obtained were 295, 329
and 152 for the horizons B, A and C, respectively, with significant
differences for the latter. When looking for correlations between Kf
values and the soil properties, it was found that the cation exchange
capacity, K content and percentage of clays are the properties that
correlate most strongly with the Kf value. On the other hand, the
percentage of sand and the pH showed a strong negative correlation
with Kf. The results obtained indicate that, in soils (or horizons) with
a high clay content, the AMPA is strongly retained, decreasing the
probability of being transported to the underground water.
MP007 Determination of glyphosate and its degradation
products
in
surface
water.
R.L. Jesus, Federal Institute of Maranhao / DAQ; O.P. Amarante,
IFMA / DAQ; N.M. Brito, Federal Institute of Maranhao / DAQ

56

Agrochemicals usage is directly proportional to the population
increase once this requires food production on a large scale. Crops,
especially in monoculture, have been attacked by different organisms
that decrease field production. Humans have sought alternatives to
combat plagues. As a result, herbicides have been developed for
weeds control. Glyphosate has become the most widely used
herbicide in the world for the control of a broad spectrum of plant
organisms that grow as a "pest" in various crops. Its main degradation
products are aminomethylphosphonic acid (AMPA) and sarcosine,
an aminoacid. Due to its chemical properties, in evidence its
zwitterionic character, glyphosate analysis and its degradation
products in environmental matrices have been more easily performed
by ion chromatography aimed at trace analysis. An analytical method
was optimized applying ion chromatography for glyphosate and
AMPA determination. Ion exchange resin and conductivity detection
were employed. Chromatographic analysis was carried out using ion
exchange column Metrosep A Supp 7, 250x4.0 mm, Column body
PEEK, Maximum flow 1.0 mL min-1, Maximum pressure 15 Mpa,
particle size was 5 μm; flow rate was 0.8 mL min-1; oven
temperature was 45ºC. Conductivity detector with self-regenerative
suppression (MSM) was employed setting conductivity ~ 1μS cm-1;
200 μL injection volume was obtained with Metrohm's 858
Professional automatic sampler. Mobile phase was: Eluent A
(sodium carbonate 1.0 mmol L-1 and sodium hydroxide 15 mmol L1) and Eluent B (sodium carbonate 15 mmol L-1); Gradients
generated with dosino (800 of Metrohm 20 ml) were investigated,
aiming the best elution gradient that allows analytes peaks resolution.
Validation parameters such as selectivity, sensitivity, linearity,
precision, accuracy, LOQ and LOD were studied in accordance with
requirements of Brazilian health surveillance agency (Resolution
RDC 166/17), and current Brazilian legislation about those
compounds in waters. The optimized method was found accurate and
with excellent precision, LOD and LOQ. The analytical response was
linear in the studied range. In the next steps, this method will be
applied to water samples from watersheds located in five
mesoregions in the state of Maranhão aiming to relate soil usage and
occupation with water quality. This state is located on Legal
Amazon, which gives great relevance to glyphosate contamination
knowledge.
MP008 Effects of fungicide pyraclostrobin and insecticide
imidacloprid on the mortality of the solitary bee, Tetrapedia ssp.
J.C. Assis, Universidade Federal de São Carlos / Biologia; H. SoaresLima, Universidade Estadual Paulista Júlio de Mesquita FilhoUnesp- Rio Claro / Departamento De Biologia, Centro de Estudos de
Insetos Sociais; R. Tadei, Universidade Federal de São Carlos
UFSCar Sorocaba / Biologia; P.S. Spiazzi, Universidade Federal de
São Carlos / Biologia; C.R. Oliveira, Universidade Estadual Paulista
UNESP Sorocaba; C. Silva, UNESP - RC / CEIS; E. Silva-Zacarin,
Universidade Federal de São Carlos - UFSCar - Sorocaba / Biology
Bees play a vital role in the maintenance of plant biodiversity in the
world through pollination. The solitary bees represent about 80% of
the bee species described. In Brazil, there are no standard
ecotoxicological studies with native solitary bees that indicate the
level of sensitivity and/or risk of these bees when exposed to
pesticides. Therefore, our objective was to pattern the bioassays in
solitary bee of genus Tetrapedia to evaluate the accumulated
mortality along 96h after the contact exposure to realistic doses of
fungicide pyraclostrobin and insecticide imidacloprid. In laboratory,
40 bees (males and females) with ages ranging from 1 to 3 days postemergence were individually conditioned in plastic pots (cages), so
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that 8 bees were essayed per experimental group. Bees in cages were
acclimatized in a B.O.D. incubator (Temperature: 34 ± 2 °C;
Humidity: 90 ± 5 %) for one day before the beginning of bioassay,
when they were fed with syrup (water and sugar, 1:3) along this time.
Following acclimation, cages containing bees (1 individual per pot)
were essayed in 8 blocks, each one composed by 5 experimental
groups - control, solvent control (with 5% of acetone), imidacloprid
(2.8 ppb), pyraclostrobin (2.7ppb) and a combination of imidacloprid
plus pyraclostrobin, at the same doses that these pesticides alone.
Selected doses of both pesticides were based on concentrations
present in leaves and flowers found on crops. Monitoring of mortality
were performed daily, i.e., 24, 48, 72 and 96 hours after the contact
acute exposure. There was no significant difference in the mortality
rate between the control and treated groups. These data demonstrated
that the environmentally relevant doses used did not induce shorttime mortality to solitary bees of the genus Tetrapedia in acute
exposure by contact, at least in the experimental conditions adopted
in the present study. However, this study is pioneering with these
bees and other parameters should be evaluated in order to elucidate
if these pesticides cause sublethal effects in the face of long-term
exposures that may affect behavioral patterns of mating, nesting and
recognition of floral resources in the field. There are many gaps to
fill in relation to the sensitivity of these solitary bees to exposure to
pesticides that may indicate ways to minimize impacts on pollination
networks.
MP009 Effects os zinc and bisphenol A on Acnistus arborescens
germination
and
seedling
formation
J.d. Dias, State University of North Paraná / CCHE; A. Fernandes da
Silva,
Zinc (Zn) is a natural trace metal, used in metallurgical and mining
activities. Although it is essential for plant metabolism, but at high
concentrations it is toxic. Bisphenol A (BPA) is a compound used in
the production of plastics and polycarbonates and is extremely
harmful to biota. Both contaminants can affect the germination and
formation of seedlings of several species, however little is known
about the toxicity of Zn and BPA on germination of seeds of arboreal
neotropical species. The objective of this work was to evaluate the
effects of Zn and BPA on germination and seedling formation of
Acnistus arborescens (Solanaceae). In a completely randomized
design, 900 seeds (25 seeds per plate in quadruplicates) were
submitted to the germination test in Petri dishes with double paper
filter substrate. The paper of each plate was previously moistened
according to one of the following treatments: 5 ml of water (control),
5 ml of 5, 50, 500 and 2000 mg L-1 Zn solution or with 5, 25, 100
and 250 mg L-1 BPA at 25 °C and 12/12 h light/dark photoperiod.
Seeds with 1mm radicle protrusion were considered germinated, with
daily counting up to the 21st day after sowing and, afterwards,
seedling morphometry, primary root length and hypocotyl were
measured with a pachymeter. Data were submitted to ANOVA and
Tukey's test, values of P < 0.05 were considered significant. The
treatments did not change the germination rate in (P = 0.57). There
was a reduction in root length of seedlings that received 500 and 2000
mg L-1 of Zn, whereas BPA caused a decrease in root length (P <
0.001). The groups that received 50, 500 and 2000 mg L-1 of Zn had
hypocotyl length reduction, whereas the groups that received 25 and
100 mg L-1 BPA had an increase in length (P < 0.001). Together,
these results show that the formation of the aerial part of the A.
arborescens seedlings are more sensitive to Zn than the root system,
although both structures are compromised by the effects of the metal.
In the case of BPA, the increase in hypocotyl length in the groups
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receiving intermediate concentrations of the compound characterized
as hormesis effect. Under the conditions evaluated, BPA did not
negatively affect hypocotyl extension, but decreased radicular
length. Therefore the contaminants did not prevent the germination
processes of A. arborescens but their toxic effects were harmful to
the
morphogenesis
of
the
seedlings.
MP010 Gliphote effects on Acnistus arborescens germination
J.d. Dias, State University of North Paraná / CCHE; A. Fernandes da
Silva,
Technological advances and intensification of agricultural
production have led to the intensive use of agrochemicals, whose
residues are present in food, the atmosphere, soil and surface and
groundwater, compromising human health and biota. Glyphosate is a
potent post-emergence herbicide that accounts for 60 % of the world
market for non-selective herbicides, which controls 76 of the 78 most
aggressive invasive plants. It is common for its use to cause
intoxication in non-target plants, such as native forest species in the
vicinity of the plantations, and may cause damage to local
biodiversity. The objective of this work was to evaluate the effects of
glyphosate on the germination of seeds of Acnistus arborescens
(Solanaceae), a Latin America native tree commonly used in
reforestation projects. For this, a total of 500 seeds (four replication
of 25 pure seeds per dish) were submitted to the germination test in
Petri dishes with 1% agar substrate plus 0, 8, 40, 200 and 800 mg L 1
glyphosate, at a temperature of 25 ° C and 12 / 12h light / dark
photoperiod. The germinated seeds were counted daily until the
twenty-first day after sowing. Data were analyzed by ANOVA and
mean treatments were compared by using Tukey test at 5% os
significance level probability. The groups that received 0, 8, 40, 200
and 800 mg L-1 of glyphosate had a mean germination percentage of
38%, 51%, 48%, 23% and 18% respectively (P< 0.01). The
germination rate (T50) was between 10.12 and 10.98 days, with no
variation among treatments (P= 0.85). The results showed that the
two lower concentrations of glyphosate increased the germination
rate of A. arborescens while the two highest concentrations decreased
them, generating a biphasic response. The relative germination was
134.21% for the group that received 8 mg L-1 of glyphosate,
126.32% for 40 mg. L-1, 60.53% for 200 mg.L-1 and 47.37% to 800
mg.L-1. This response is characteristic of a hormesis effect, a
phenomenon associated with toxic compounds that, at low doses,
show a stimulatory or beneficial effect to the exposed organism but
in high doses show inhibitory or toxic effect. Thus, it was concluded
that glyphosate at low doses stimulated germination in A.
arborescens seeds, and at higher doses caused a reduction of their
germinative process but not the proportional germinative rate.
MP011 Glyphosate and Aminomethylphosphinc Acid Chronic
Risk
Assessment
S. Levine, Bayer AG - Crop Science Division / Regulatory
Glyphosate is a broad-spectrum herbicide used widely in agriculture,
horticulture, private gardens, and public infrastructure, where it is
applied to areas such as roadsides, railway tracks, and parks to
control the growth of weeds. The exposure risk from glyphosate and
the primary soil metabolite aminomethylphosphonic acid (AMPA)
on representative species of earthworms, springtails, and predatory
soil mites and the effects on nitrogen-transformation processes by
soil microorganisms were assessed under laboratory conditions
based on internationally recognized guidelines. For earthworms, the
reproductive no-observed-effect concentration (NOEC) was 472.8
mg glyphosate acid equivalent (a.e.)/kg dry soil, which was the
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highest concentration tested, and 198.1 mg/kg dry soil for AMPA.
For predatory mites, the reproductive NOEC was 472.8 mg a.e./kg
dry soil for glyphosate and 320 mg/kg dry soil for AMPA, the highest
concentrations tested. For springtails, the reproductive NOEC was
472.8 mg a.e./kg dry soil for glyphosate and 315 mg/kg dry soil for
AMPA, the highest concentrations tested. Soil nitrogentransformation processes were unaffected by glyphosate and AMPA
at 33.1 mg a.e./kg soil and 160 mg/kg soil, respectively. Comparison
of these endpoints with worst-case soil concentrations expected for
glyphosate (6.62 mg a.e./kg dry soil) and AMPA (6.18 mg/kg dry
soil) for annual applications at the highest annual rate of 4.32 kg
a.e./ha indicate very low likelihood of adverse effects on soil biota
MP012 Mercury in feathers of American vultures (Coragyps
atratus) from Santander, Colombia: A preliminary study to
assess
Hg
exposure
related
to
gold
mining
M.Y. Torres-Chaparro, University of Murcia / Lab. ToxicologyHealth Sciences Dpt-Faculty of Veterinary; P. Gómez-Ramírez,
University of Murcia / Health Sciences Department/IMIB-Arrixaca,
Faculty of Medicine; S. Espin, University of Murcia / Health
Sciences Department - IMIB Arrixca UM - Faculty of Veternary; E.
Martínez-López, University of Murcia / Health Sciences Department
- IMIB-Arrixaca - Veterinary Faculty; E. Hernández, Universidad de
Murcia / Toxicologia; J.F. Gonzalez, Universidad Nacional de
Colombia / Animal Health - Toxicology; A. Garcia-Fernandez,
University
of
Murcia
/
Health
Sciences
Environmental pollution by mercury (Hg) used for various purposes
in human activities is a risk to human and animal health due to its
persistence
in
the
environment,
its
bioaccumulation,
biomagnification and the association with pathologies of nervous,
cardiovascular, immune and reproductive systems. Several studies in
the world have used birds to determine Hg levels and to establish
reference parameters that allow monitoring individuals and
populations. Feathers are used as effective matrix to measure
endogenous Hg concentrations. In 7 sampling sites from 4
municipalities of Santander, 60 feathers of Black vulture (Coragyps
atratus) were collected to analyze Hg in them. Feathers were washed
with water and acetone and analyzed in a Milestone DMA-80 Direct
Hg Analyzer by atomic absorption spectrophotometry, with a
detection limit of 0.005 µg. The identified food sources of the vulture
populations studied were: domestic and industrial waste from a
sanitary landfill in the capital of Santander, agricultural waste from
market places, carcasses from the mortality of some livestock and
clandestine slaughterhouse, and remains of animals that are dragged
by the current of the rivers of the region. In all the studied localities,
Hg ranged from 0.001-0.87 mg/kg (mean = 0.08 ± 0.12 mg/kg;
median= 0.05 mg/kg). Considering that levels of Hg in feathers
reflect part of the systemic Hg, it could be inferred that a fraction of
the exposure to this metal occurs orally. Hence it would be plausible
to ensure that Hg would be entering by food sources available in each
of the study locations. Hg concentrations were similar to other studies
for this species. It draws attention that Hg concentrations were
significantly higher in the Civil Society Natural Reserve of Sabana
of Torres, compared to other locations. This could be explained by
the Hg carry-over by water of Magdalena river middle basin and its
tributaries. It is necessary to carry out studies that allow to identify
sources of Hg for the vultures through the food and how to relate
them to the human activities. Further studies are essential to identify
the potential ecological risk for this and other vertebrate species. This
is the first study using feathers from Colombian birds for the
determination
of
Hg.
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MP013 Residues of endogenous lead levels in old and new
feathers of Griffon Vulture (Gyps fulvus) from Northern Spain.
M. Torres-Chaparro, University of Murcia / Lab. Toxicology-Health
Sciences Dpt-Faculty of Veterinary; I. Navas, University of Murcia /
Health Science Department - IMIB-Arrixaca - Veterinary Faculty; E.
Arrondo, CSIC / Estación Biológica de Doñana; E. Hernández,
Universidad de Murcia / Toxicologia; J. Sánchez-Zapata, Miguel
Hernández University / Applied Biology Department; J. Donázar,
CSIC / Estación Biológica de Doñana; A. Garcia-Fernandez,
University
of
Murcia
/
Health
Sciences
Lead (Pb) is a heavy metal persistent in the environment. It has been
related with changes in physiological processes of living organism.
Several studies have been carried out using feathers as biological
matrix for the biomonitoring of this metal. The purpose of the present
study was to compare the concentration of endogenous Pb in old and
new feathers of male and female of adult Griffon vultures (Gyps
fulvus) from the "Bardenas de Navarra" Biosphere Reserve in
Northern Spain. We analyzed 100 feathers (46 new and 54 old),
belonging to 55 specimen, sampled since de end of 2015 until early
2016. Before being analyzed, feathers were meticulously washed
with the purpose of reduce exogenous contamination. The analytical
method used was anodic stripping voltammetry (ASV). The sex
distribution was males 56% and females 44%. All analyzed feathers
were positive for lead presence. In the case of new feathers the mean
(±SD) concentration of Pb was 943.90 ± 622.72 µg/g, with a median
value of 787.21 µg/g. For old feathers Pb, mean (±SD) level was
1023.45 ± 954.10 µg/g, with a median value of 860.90 µg/g. No
statistically significant differences were found in the Pb levels for the
different patterns evaluated, like old and new feathers, males and
females, adults and subadults. Of the study it can be concluded that
Griffon vultures have been chronically exposed to low doses of lead.
This might be explained by the fact that the area where vultures
habited is a Biosphere reserve with low concentrations of metallic
and atmospheric lead. It can be assumed, according to the lead levels
found in feathers, that this vulture population is at low toxicological
risk. However, the biomonitoring must be permanent in order to
detect possible variations in time. It is recommended to broaden
studies in these birds to establish reference patterns that allow longterm follow-up. Likewise, it is advisable to conduct physiological
studies to obtain data on the degree of susceptibility of the Griffon
vulture to lead. While conducting this study, it was possible to
identify information gaps related to the relation between the levels of
lead in feathers versus the internal organs, not only for the Griffon
vulture, but also for diverse bird species, the lack of this knowledge
makes it difficult for the feathers to be sufficient as the only analysis
matrix
for
environmental
toxicology
measurements.
MP014 Respuestas de colinesterasa en lombrices Eisenia andrei
expuestas a mezclas binarias de clorpirifos con nanoparticulas de
goethita
y
óxido
de
zinc
F. Bernassani, Universidad de Buenos Aires. Facultad de Ciencias
Exactas y Naturales. / Química Biológica; M. Caceres Wenzel,
Facultad de Ciencias Exactas y Naturales, Universidad de Buenos
Aires / Química Biológica; A.C. Cochón, Universidad de Buenos
Aires, Facultad de Ciencias Exactas y Naturales. / Dpto. de Química
Biológica,; J.S. Fuchs, Universidad de Buenos Aires / Dept. Química
Biológica
Los organismos del suelo están expuestos a diferentes mezclas de
contaminantes. Estos pueden interactuar entre sí y, en consecuencia,
tener un efecto diferencial en los organismos. El objetivo de este
trabajo fue investigar la respuesta del biomarcador enzimático
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colinesterasa (ChE) en lombrices Eisenia andrei expuestas a la acción
combinada de nanoparticulas comerciales (NPs) de ZnO o goethita
(α-FeOOH) y el insecticida organofosforado Clorpirifos (CPF), en
suelo artificial (SA). Inicialmente, se evaluó la respuesta de ChE
utilizando acetiltiocolina como sustrato, en lombrices expuestas
durante 3 y 7 días a SA adicionado con un formulado comercial de
CPF (48 % p/p) y CPF de calidad análitica (99% de pureza). Las
concentraciones subletales fueron de 0, 9, 20 y 87 mg de ingrediente
activo (i.a.) por kg de SA. Posteriormente, se evaluaron las respuestas
de este biomarcador en lombrices expuestas a mezclas binarias del
formulado comercial de CPF (20 mg i.a./kg) + NPs ZnO (100 mg/kg)
y CPF + NPs goethita (mg/kg) en las mismas condiciones. En el
ensayo preliminar se observó una inhibición significativa en la
actividad de la enzima a todas las concentraciones ensayadas.
Además, el grado de inhibición fue similar para los dos CPF
evaluados. En los bioensayos con mezclas binarias, las lombrices
expuestas por 7 días mostraron una inhibición de ChE semejante a
las expuestas sólo a CPF (CPF: 72 %, CPF + NPs goethita: 60 %,
CPF+ NPs ZnO: 75 %, respecto del control). La actividad enzimática
de los organismos expuestos sólo a las NPs fue similar a la de los
controles. No obstante, a 3 días, no se observaron diferencias
significativas en la actividad de la enzima en ninguno de los
tratamientos. En conclusión, las NPs no ocasionaron efectos
neurotóxicos en las lombrices, y la inhibición de ChE se debió a la
presencia del pesticida. Estos resultados demuestran la importancia
de evaluar los efectos de mezclas de NPs y contaminantes con
distintos modos de acción en el ecosistema suelo y motivan futuras
investigaciones.
MP015 The interaction of high copper and zinc doses in acid soil
changes the physiological state in young grapevines (Vitis
vinifera)
T.L. Tiecher, Instituto Federal de Educação, Ciência e Tecnologia do
Rio Grande do Sul; B.E. Clasen, Universidade Estadual do Rio
Grande do Sul / Environmental Science; G. Brunetto, Universidade
Federal de Santa Maria / Department of Soil Science; A. Tassinari,
L. Paula Garlet, L. Stefanelo Silva, H. Hildebrand Soriani, F.
Teixeira Nicoloso, Universidade Federal de Santa Maria
Old vineyards may present high copper (Cu) content in the soil due
to the frequent application of Bordeaux fungicide to control leaf
fungal diseases. Thus, many wine makers replace copper fungicides
by those made of zinc (Zn) and it leads to the accumulation of these
two elements in vineyard soils, fact that may potentiate the
occurrence of physiological disorders in plants. The aim of the
current study was to assess the effects of high Cu and Zn contents in
a sandy acid soil on the physiological state in young grapevines. The
soil was taken from a vineyard from Southern Brazil, and then it was
sieved and had its acidity and P and K contents corrected. Next, the
soil was subjected to the application of 0 and 120 mg Cu kg-1; each
one of these doses was added with 0, 120 and 240 mg Zn kg-1, thus
totaling six treatments. After the treatments were added to the soil
samples, 2.4 kg of soil was stored in rizobox-type containers. One
young grapevine plant was transplanted to each box. The
transplanted plants were cultivated for 60 days in greenhouse. We
evaluate the chlorophyll a fluorescence, the photosynthetic pigments,
the gas exchanges and the superoxide dismutase enzyme activity
(SOD). Young grapevines presented the net photosynthetic rate (A)
were lower in the treatment using the addition of the highest Zn dose
(240 mg Zn/kg) than in the other treatments, and photochemical
efficiency reduction associated with photosynthetic pigment
decrease and to non-photochemical energy dissipation increase.
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Moreover, the SOD activity was greater in intermediate Zn doses,
thus indicating antioxidant system activation. Thus, the combination
between high Cu and Zn concentrations in vineyard soils will enable
minimizing the toxic effects of these metals to young grapevines
cultivated
in
these
soils.
Is Everything an Endocrine Disruptor?
Challenges and
Strategies for Assessing Chemicals for Endocrine Activity
MP016 A Hypothesis Testing, Weight-of-Evidence Evaluation of
the
Potential
Endocrine
Activity
of
Benzene
E.M. Mihaich, ER2; C. Borgert, Applied Pharmacology &
Toxicology,
Inc.
Benzene is on US EPA's List 2 for the Endocrine Disruptor Screening
Program (US EPA EDSP), which entails an evaluation of Other
Scientifically Relevant Information prior to Tier 1 screening. Using
a systematic literature search and selection process, followed by an
evaluation of data quality and relevance, benzene's potential for
agonist, antagonist or inhibitor activity via estrogen (E), androgen
(A), thyroid (T), or steroidogenesis (S) modes of action (MoAs) was
evaluated. Data was reviewed considering primary (identity and
integrity of the measurements), secondary (ToxRTool(R) and
Klimisch scores), and tertiary (whether the study design links adverse
effects with a specific MoA) validity criteria. A semi-quantitative
weighting scheme was used to rank endocrine-responsive endpoints
from various toxicity studies according to their relevance for each
hypothesized MoA. For each MoA, endpoints sensitive and specific
were assigned Rank 1, those sensitive and specific but subject to
confounding influences were assigned Rank 2, and Rank 3 comprised
endpoints capable only of corroborating higher-ranked results. Data
for effects of benzene on Rank 1 endpoints were not found. Data were
available for 64 endpoints relevant to E MoAs but only 6/22 Rank 2
and 6/42 Rank 3 responded to benzene. Of data from 64 endpoints
relevant to A MoAs, benzene affected only 7/27 Rank 2 and 5/37
Rank 3. Of data from 46 endpoints relevant for T MoAs, only 12/30
Rank 2 and 2/16 Rank 3 responded to benzene. Of data from 69
endpoints relevant to S MoAs, only 6/31 Rank 2 and 8/38 Rank 3
responded to benzene. Across the entire dataset, no endpoint
responded consistently but many consistently failed to respond.
Despite some gaps, the existing dataset is adequate to conclude that
while benzene affected reproductive organ weights and
histopathology in a few studies, those responses were inconsistent
across studies and test species, lacked a pattern consistent with any
hypothesized EATS MoA, and were often attributable to non-specific
systemic toxicity. Thus, the available data collectively indicate that
no additional endocrine screening is necessary as benzene lacks the
potential to cause effects via EATS MoAs. This underscores that the
US EDSP List 2 is not a list of endocrine active or disruptive
chemicals.\n\n
MP017 Bisphenol A triggers epigenetic and transcriptional
effects
on
rat
cardyomyblasts
M. Lombó, Universidad de León / Molecular Biology; B. MartínFernández, Universidad de León; M.P. Herraez, Universidad de León
/
Molecular
Biology
Bisphenol A (BPA) is a chemical compound used for manufacturing
of domestic (food and beverage packaging) and industrial (epoxy
resins) devices. For this reason, it has become one of the highest
production volume chemicals worldwide, with annual production
exceeding 3 million metric tons. Humans are daily exposed to this
toxic through ingestion, inhalation or even dermal contact. Several
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studies have linked BPA exposure to adverse effects on heart health
since this tissue has several receptors reported as targets for BPA and,
additionally, this toxicant is able to modify epigenetic marks leading
to cardiovascular disease. Taking into account that cardiomyogenesis
impairment occurs via both estrogenic and epigenotoxic effects of
BPA, the aim of our work was to determine if exposure of rat
cardiomyoblasts during two periods of exposure could affect heart
muscle status and histone acetylation. H9c2 cells (ATCC® CRL1446™) were exposed to ethanol (0.02%, as vehicle) and three doses
of BPA: 10, 50 and 100 µM, during 24 and 48 hours. To evaluate cell
viability, a cell Proliferation Kit (XTT) was used. Histone acetylation
of several marks (H3K9, H3K27 and H4K12) was analyzed by
immunostaining and confocal microscopy. Moreover, expression of
genes encoding cardiac proteins (hand2 and tnnt2), histone
acetyltransferases (kat2a and kat6a) and estrogen receptors (esr1)
was assessed. Results showed a that cell viability did not change after
treating cells during 24 hours whereas, it dramatically dropped when
exposing cells to 100 µM BPA for 48 hours, these cells presenting
many pyknotic nuclei and dowregulation of all the studied genes. As
far as histone acetylation is concerned, all the doses caused a high
increase in the acetylation of lysine 27 in histone 3 (H3K27Ac) when
exposing during 48 hours. Hence, results confirmed epigenetic
toxicity
of
bisphenol
A
on
cardiac
tissue.
MP018 In vitro endocrine exposure effects on adipogenesis.
Bisphenol A vs. their principals analogues, Bisphenol S and
Bisphenol
F
M. MARTINEZ RODRIGUEZ, Universitat Rovira i Virgili; J.
Blanco, Rovira i Virgili University / NEUROLAB; J. Rovira,
Universitat Rovira i Virgili; V. Kumar, Universitat Rovira i Virgili /
School of Medicine, IISPV; M. Schuhmacher, Rovira i Virgili
University
/
Chemical
Engineering
This study focuses on Bisphenol A (BPA) and two analogues,
Bisphenol S (BPS) and Bisphenol F (BPF). These chemicals are wide
spread distributed endocrine disruptors (EDs). research shows that
endocrine disruptors may pose the greatest risk during prenatal and
early postnatal development when organ and neural systems are
forming. It is known that the prenatal or early exposure to BPA is
related with two potential diseases, obesity and diabetes in childhood
as well as reproductive, behavioural and neurodevelopment
problems. Previous studies described an obesogenic activity of BPA.
This compound can affect the expression of master regulatory genes
related with adipogenesis such as the peroxisome proliferatoractivated receptor gamma (PPARγ) and CCAAT/enhancer binding
protein (C/EBPα). Nowadays, the European Commission (EC) has
imposed some regulations, such as the withdrawal of baby products
containing BPA. However, the principal analogues of BPA (BPS and
BPF) are still in them. The overall objective of this project is to
compare the obesogenic activity of BPA and its analogues by in vitro
assays with preadipocytic 3T3-L1 cell line. To proceed with that,
MTT assay was performed in order to select the concentrations of
each chemical, which did not show a cell viability decrease.
Consequently, it was evaluated the adipogenic differentiation
capacity of these chemicals by OIL RED O cell staining.
Furthermore, the transcription of the master regulatory genes
involved in 3T3-L1 differentiation were assessed by real-time PCR
(to determine genetic expression) and western blot (to determine
protein expression). The results showed a greater toxic effect of BPA
at lower concentrations than its analogues. However, BPS followed
by BPF showed a greater obesogenic capacity than BPA, which was
reflected in an increase in C/EBPα and PPARγ compared with
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control. This same pattern could be observed in the stain with OIL
RED O. As a conclusion of the study, these analogues could present
even
greater
endocrine
activity
than
BPA.
MP019 Perfluoroalkylated substances (PFOS and PFOA)
prenatal exposure. Results from EXHES-Spain cohort
J. Rovira, M. MARTINEZ RODRIGUEZ, T. Espuis, Universitat
Rovira i Virgili; R.P. Sharma, Universitat Rovira i Virgili / Chemical
Engineering; M. Nadal, V. Kumar, Universitat Rovira i Virgili /
School of Medicine, IISPV; D. Costopoulou, I. Vassiliadou, L.
Leondiadis, NCSR Demokritos; J.L. Domingo, Universitat Rovira i
Virgili / Laboratory of Toxicology and Environmental Health; M.
Schuhmacher, Rovira i Virgili University / Chemical Engineering
Perfluorooctanoic acid (PFOA) and perfluorooctane sulfonic acid
(PFOS), both perfluoroalkylated substances (PFASs) are highly used
chemical due their oil and water repellency, stability and flame
retardant properties. However, they are substances of concern due
their persistency, bioaccumulation and toxic properties, including
endocrine disruption. Present study aims to assess the prenatal
exposure to PFOA and PFOS from pregnant women EXHES-Spain
cohort. Pregnant women dietary intake of PFOA and PFOS were
determined using food frequency questionnaires as well as the levels
of these compounds previously analysed in foodstuff in study area.
In addition, the exposure levels of PFOS and PFOA were determined
in indoor dust and air exposure, using activity profile of women.
Then, these chemicals were biomonitored in maternal plasma during
the first trimester of pregnancy, at delivery, and in cord blood.
Finally, a physiological-based pharmacokinetic (PBPK) model was
applied in order to evaluate the adjustment of exposure assessment
(dietary and environmental) and biomonitoring results. PFOS was
found in all plasma samples in the first trimester and at delivery, and
in most cord blood samples. A transplacental transfer of PFOS and
PFOA of around 70% and 60%, respectively, was observed. The
dietary intake was the main route of exposure to PFOS (>99%) and
PFOA (>96%) for pregnant women in present cohort. In addition, the
consumption of fish and seafood was the main contributor to PFOS
intake (86%), and the second contributor to PFOA (42%), after milk
and dairy products (48%). The results of PFAS dietary intakes are in
line with other national and international studies, including a recently
published assessment conducted by EFSA. Dietary exposures of
PFOA in our study were close to, but below, the TWI set by EFSA
(6 ng/(kg·week)). In turn, the dietary intake of PFOS was calculated
to be well above the most updated TWI (13 ng/(kg·week)). A
temporal decrease trend in plasma levels of PFOS and PFOA was
noticed, when comparing current values with data obtained 10 years
ago in the same area. Pregnancy PBPK models of PFOA and PFOS
were adapted and used to simulate mother and fetus internal
exposure. Even with a small cohort population, models were able to
validate
analytical
data
from
biomonitoring samples.
MP020 Transgenerational toxic effects induced by nonylphenol
(NP)
in
Caenorhabditis
elegans
A. De la parra Guerra, Universidad de Cartagena / bolivar; J. OliveroVerbel, University of Cartagena / Environmental and Computational
Chemistry Group. School of Pharmaceutical Sciences.
Human needs have evolved over time. More than eight billion people
require many commercial products for cosmetic purposes, hygiene
practices, among many other uses. These substances are continuously
discharged and concentrated in the environment. Among them, nonionic surfactants such as nonylphenol (NP), are emerging pollutants
known as endocrine disruptors whose negative effects on the CNS
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have been little investigated. Therefore, the objective of this work
was to determine the transgenerational toxic effects of NP on
Caenorhabditis elegans. Wild strains N2, in larval stage L1 and L4
were exposed to different concentrations of NP to evaluate lethality,
locomotion, and growth in parents (F0) and their non-exposed first
generation (F1). RT-qPCR was used to measure the expression of
mRNA of different genes associated with neurotoxicity (unc-30, unc25, unc-49, dop-3, dat-1, mgl-1, eat-4, glt-3, glt-6) and oxidative
stress (mtl-1, mtl-2). The lethality of the nematode exposed to NP
was concentration-dependent, with a 24h-LC50 of 122 μM.
Nonylphenol decreased the number of movements in F0 and F1
generations, at non-lethal concentrations (25 and 12 μM,
respectively). Changes in the length of the body in the F0 generation
followed a concentration-dependent relationship. The surfactant
significantly inhibited the transcription of several genes associated
with neurotoxicity in F0 organisms, whereas in the case of the F1
generation, the expression was up-regulated for most genes. In short,
NP induced transgenerational toxic responses in C. elegans through
mechanisms involving ROS and alterations in the pathways of
GABA, glutamate and dopamine. Colciencias-UniCartagena, 7272015.
UniCartagena,
Grants
2018-2019.
Ecotoxicological studies on aquatic organisms exposed to
environmental pollutants: what is done and what is missing?
MP021 A multi-tissue approach to assess total mercury body
burdens and distribution in Epinephelus marginatus from the
southeastern
Brazilian
coast
L. Rodrigues Tovar, A. Azevedo, J. Lailson-Brito, T.L. Bisi, Rio de
Janeiro State University / Aquatic Mammal and Bioindicator
Laboratory
Mercury is a non-essential and toxic element that can bioaccumulate
and biomagnify. Organisms occupying upper trophic levels tend to
have higher mercury concentrations, as the dusky grouper
(Epinephelus marginatus). This species has a long life and it is an
important predator for rocky reefs communities, further a valuable
commercial fish and a vulnerable species. The present study
determinate total mercury (THg) concentrations in eight tissues
(heart, muscle, liver, skin, stomach, intestine, gonads and gills) and
its body burden of nine specimens of E. marginatus collected from
the southeastern Brazilian coast. The THg concentrations were
determined by cold vapor generation atomic absorption spectrometry
(Cold Vapor/AAS, FIMS- 400). To calculate THg body burden, total
weight of each tissue was multiply for its THg concentration. THg
concentrations varied significantly between tissues (Friedman
ANOVA, p< 0.05). The highest concentration was found in the liver
(4.7 ± 1.8 mg.Kg-1), followed by heart (2.4 ± 1.8 mg.Kg-1) and
muscle (0.8 ± 0.3 mg.Kg-1). It was also found significantly
difference on tissue burden (Friedman ANOVA p< 0.05).
Approximately 83% of the THg in the whole body was in the muscle
(3.8 ± 3.02 mg) and 11% in liver (0.52 ± 0.42 mg). The other tissues
represented only 6% of the total body burden (0.3 mg). The
differences found on concentrations reflect biochemical and
physiological characteristics of each tissue. Liver is the main organ
for detoxification and metabolization for many compounds, further
the hepatics tissues are rich in protein. Both characteristics contribute
to the highest THg concentration being found on this organ.
Regarding body burden, the total mass of the muscle makes this
tissue the principal storage of THg in E. marginatus. Moreover, the
mercury distribution on E. marginatus makes almost all body burden
available to humans by it meat consumption. More studies on tissue
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biochemistry and composition are essential to understand mercury
physiology on this vulnerable species and on groupers in general.
MP022 A study of elemental Mercury accumulation in
Macrophytes
roots
A. Monroy-Licht, Universidad del Norte / Química y Biologia; J.
Olivero-Verbel, University of Cartagena / Environmental and
Computational Chemistry Group. School of Pharmaceutical
Sciences.
Mercury is considered one of the priority hazardous substances due
to their toxicity, mobility and high residence in the atmosphere. In
Colombia, the largest amount of mercury is released into the
environment associated with mining activities, becoming a
permanent pollution source to air, water, soil and sediment level. On
the other hand, Macrophyte Eichhornia crassipes is an aquatic native
plant of South America, with great potential in environmental
pollution treatment. In this experimental study, Eichhornia
crassipes´s ability to accumulate elemental mercury was determined.
This mercurial specie is released continuously in Artisanal and smallscale mining in this country. Several Eichhornia crassipes individuals
were exposed to amounts of 5, 10, 20, 40 and 80 mg of elemental
mercury. Total mercury (T-Hg) was analyzed by direct mercury
quantification in leaves, stems, and roots. The results showed
accumulation of 1.28 ± 0,11ppm and 1.13 ± 0.03 ppm in leaves and
stems, respectively. The greatest T-Hg accumulation was obtained in
roots with values of 75.55 ± 0,54ppm. In addition, Dunnett's multiple
comparison analysis showed no significant differences between
leaves and stems. However, a significant difference was presented in
roots with respect to the control group, leaves, and stems.
Additionally, the weight of plants was monitored; Fischer test shows
that the interaction between the amount of mercury and weight of the
plants in each group is not significant with a p-value of 0.364.
However, weight gain was observed in all groups exposed to the
metal at the end of the period. Furthermore translocation ability
values were calculated. The results showed a low translocation
capacity. Therefore, it is demonstrated that root is the tissue where
most T-Hg is stored. Based on the results of this study E. crassipes is
able to accumulate elemental mercury from contaminated water.
MP023 Acetylcholinesterase activity in a freshwater fish exposed
to
cadmium
J.B. Pessatti, Universidade Federal do Paraná / Departamento de
Farmacologia; M. Vicentini, UFPR; S. Calado, H.C. Silva de Assis,
Federal
University
of
Paraná
/
Pharmacology
The metals are frequently found in aquatic ecosystems due to the
anthropic activities such as agriculture and industries. These
compounds can be bioaccumulated and cause physiological
alterations in the aquatic animals and plants. Cadmium is a nonessential metal that is used to produce batteries, fertilizers and paints,
and can be found in cigarette smoke. Despite its economic value,
studies have been reported toxic effects of this metal in aquatic
organisms, including neurotoxicity. The aim of the present study was
to evaluate the neurotoxic effect of cadmium using the brain and
muscle acetylcholinesterase (AChE) activity from a freshwater
catfish Rhamdia quelen. The animals were exposed to four
concentrations of cadmium: 0.1, 1, 10 and 100 μg L-1 for 15 days;
and a control group without cadmium. The concentrations of 1 and
10 µg.L-1 are the allowed limits in waters of class I and II, or III,
respectively, by Resolution 357/05 of CONAMA, Brazil. Exposure
was semi-static and every 24 h one third of the water was replaced
with the total concentration of the metal. This study was approved by
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the Animal Experimentation Ethics Committee of Federal University
of Paraná, under number 912. After the exposure time, fish were
anesthetized and euthanized. Brain and muscle samples were
collected, homogenized and the supernatant was used to measure the
AChE activity. The enzyme activity was not altered in both tissues
among the five groups (P>0.05). The AChE activity measurement is
not a specific biomarker for metals, but inhibition in fish has been
detected in previous studies when fish were exposed to higher
cadmium concentrations. The bioaccumulation of the metal and the
increase of free radicals in the cells have already been observed.
Furthermore, some studies have shown alterations on the antioxidant
and biotransformation systems; and the increase of metalloproteins
levels, mainly in kidney and liver tissue, suggesting a protective
mechanism against cadmium neurotoxic effect. Therefore, the AChE
activity was not a suitable biomarker for the evaluation of the
Rhamdia quelen exposure to tested concentrations of cadmium used
in the present study. In addition, we are also evaluating other assays
such as lipid peroxidation and alterations in the antioxidant and
biotransformation systems in order to obtain more information on
mechanisms involved in the cadmium exposure and risk to aquatic
environments.

presented the best result, with a significant increase of DNA damage
with increasing concentrations (p< 0.001) and also a good linear
correlation coefficient. Therefore, if the assay is performed with SW
to preserve the cells and KEN to prepare the gel to include the cells,
the results will be more reliable and comparable.
MP025 Alteraciones en la espermatogenesis y formación del
espermatóforo por el plastificante bisfenol a en el camarón de
agua
dulce
Neocaridina
Davidi
M.A. Plá, Universidad de Buenos Aires / Departamento de
Biodiversidad y Biologia Experimental; R.H. Da Cuña, Facultad de
Ciencias Exactas y Naturales, Universidad de Buenos Aires /
Instituto de Biodiversidad y Biología Experimental y Aplicada
(IBBEA); Departamento de Biodiversidad y Biología Experimental
(DBBE); L.S. López Greco, F.L. Lo Nostro, Universidad de Buenos
Aires-CONICET / Instituto de Biodiversidad y Biología
Experimental y Aplicada (IBBEA); Departamento de Biodiversidad
y
Biología
Experimental
(DBBE)
Una de las principales fuentes de contaminación del ambiente de
agua dulce es la descarga de efluentes de centros industriales y/o
urbanos con escaso o nulo tratamiento. La presencia en el ambiente
del Bisfenol A (BPA) (4,4'-dihidroxi-2,2-difenilpropano),
monómero utilizado extensamente en la fabricación de
policarbonato, resinas epoxi y aditivos no polímeros plásticos, es
causa de preocupación debido a la toxicidad y el potencial como
desorganizador endócrino en especies no blanco, al actuar como un
xenoestrógeno (agonista débil del receptor de estrógenos). El
objetivo del presente trabajo fue estudiar las alteraciones histológicas
en el sistema reproductor causadas por la exposición a dosis
subletales de BPA, utilizando como modelo al camarón Neocaridina
davidi (Caridea, Atyidae), crustáceo decápodo de agua dulce de
interés ornamental. Machos adultos se expusieron a concentraciones
de BPA (0,1; 1 o 10 µg/L) o etinilestradiol (EE2; 0,2 nM), como
control positivo de estrogenicidad, en ensayos de exposición semiestáticos de dos semanas. Luego de la exposición, se sacrificaron los
animales y se fijaron con solución de Bouin por 24 h, para
procesamiento histológico de rutina. Se estudió la histomorfología
del testículo y del vaso deferente (VD) en cortes en parafina
coloreados con Tricrómico de Masson. En los animales control, el
vaso deferente contenía espermatozoides agrupados de a tres
inmersos en la capa primaria del espermatóforo (CP), rodeados por
la capa secundaria (CS), la cual se distingue por la fuerte coloración
acidófila. En los testículos, se observaron todos los estadios
espermatogénicos: espermatogonias, espermatocitos I (ECI),
espermatocitos II, espermátidas y espermatozoides (EZ). Bajo
exposición a 10 ug/L de BPA se observó una estructura alterada del
espermatóforo, dada por la disposición de los espermatozoides en
forma dispersa y la presencia de otros estadios de la
espermatogénesis o espermatozoides anómalos, sin presencia de
espina o proyecciones laterales. Estos resultados sugieren que el BPA
estaría afectando el proceso de la espermatogénesis al menos en su
etapa final en N. davidi. En los machos expuestos a EE2, fue
frecuente la ausencia de EZ en el VD, pero cuando estos se
encontraban presentes no se observaron las alteraciones mencionadas
para BPA, por lo que estos resultados sugieren que el BPA estaría
afectando el proceso de la espermatogénesis en N. davidi por vías
alternativas
a
la
vía
estrogénica.

MP024 Adapting the conditions for a reliable comet assay
performance
in
a
marine
amphipod
M. Tenório Botelho, University of São Paulo / Biological
Oceanography Department; M.A. Passos, University of São Paulo /
Department of Biological Oceanography; G. Umbuzeiro, School of
Technology- UNICAMP / LAEG Lab of Ecotoxicology and
Genotoxicity; V. Gomes, University of São Paulo / Department of
Biological
Oceanography
The comet assay is an important tool to detect DNA damage in
organisms exposed to genotoxic compounds in the environment.
Although the protocols for mammals and fish are already well
studied, for aquatic invertebrates, especially from marine
environments, different protocols are described in the literature
without consensus on which provides the best results. Marine
amphipods, such as Parhyale hawaiensis, can be efficiently used to
monitoring programs. It is widely distributed in tropical shallow
waters, easily cultivated in laboratory and has been used in toxicity
tests. The objective of this work was to evaluate the best condition
for the comet assay, testing the solution in which the cells are
preserved and the solution to prepare the agarose gel in which the
cells are included. The experiments were performed with a substance
used as positive control. Hemolymph was collected by a capillary
needle and placed in 3 different buffers: phosphate saline (PBS),
Kenny`s saline (KEN) and artificial seawater (SW). Then, the sample
was included in a slide, previously coated with normal melting point
agarose gel, with a low melting point agarose gel prepared with PBS
or KEN. The following combinations were used: PBS+PBS,
SW+PBS, KEN+KEN and SW+KEN. An in vitro exposure of the
hemolymph's cells was performed with increasing concentrations of
H2O2 (2, 15, 30 and 60µM). Then, the slides were submitted to a
lysis process, subjected to electrophoresis, fixed and then stained
with silver. One hundred cells were analyzed. Comets were classified
from 0 to 4 according to the level of fragmentation of DNA; and also
analyzed with a software to quantify the % of DNA in the tail.
PBS+PBS presented low linear correlation coefficient and no
significant increase of DNA damages with H2O2 concentrations was
detected. SW+PBS and KEN+KEN provided a significant increase MP026 Aluminum effects in the sperm concentration of
of DNA damage only between the highest concentration and the Astyanax altiparanae (Teleostei: Characidae) is temperature
lowest one (p< 0.05) and no acceptable linear correlation. SW+KEN dependent
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J.S. Pinheiro, Instituto de Biociências, Universidade de São Paulo /
Fisiologia; C.B. de Assis, Universidade de Sao Paulo / Departamento
de Fisiologia, Instituto de Biociências; R. Moreira Whitton, Instituto
de Biociências, Universidade de São Paulo / Fisiologia
The presence of metals in the aquatic environment may interfere with
the physiological processes of animals, such as reproduction. Among
these metals, we can include aluminium (Al), which is an endocrine
disrupter of fish reproduction. Considering that spermatogenesis is
under hormonal regulation, our hypothesis is that Al affects sperm
parameters, such as sperm concentration, that directly influence
fertilization rate. Regarding that teleosts are ectotherms, it is
hypothesized also that the effects of Al can be potentiated by the
elevation of temperature. Therefore, the objective of this study was
to evaluate the effect pH and Al, at different temperatures, as well as
the interaction of these factors, after 24 hours, on the sperm
concentration of Astyanax altiparanae. Sexually mature male A.
altiparanae (n=180) were subdivided into nine groups: six groups
without the addition of Al, in acidic or neutral water pH in three
different temperatures, 20, 25 and 30°C respectively, and the other
three groups containing Al in the water (0.5 mg.L-1) at acidic pH, in
the same temperatures described. Before seminal collection, the
animals were stimulate to spermiation with pituitary extract of
common carp (5 mg/kg body weight). An aliquot of 1 μL of semen
was diluted in 4000 μL of 4% formol-citrate, 20μL were deposited in
a Neubauer camera and the number of spermatozoa was counted
using an optical microscope (400x). Data were analyzed by two way
ANOVA and Holm-Sidak method (P< 0.05). When comparing the
pH variation with and without Al within the same temperature, it was
verified that at 25ºC the animals maintained at neutral pH group had
a higher concentration of spermatozoa (4.17 ± 0.41 x 109 - control
group) than the acid pH group with the presence of Al (2.72 ± 0.65 x
109) (P = 0.001). When comparing different temperatures at the same
pH, at neutral pH and at acidic pH it was possible to observe that the
concentration of spermatozoa was higher at 25ºC than at 20ºC and at
30ºC (P = 0.001); in acidic pH with Al, the concentration of
spermatozoa was higher at 20ºC and at 25ºC than at 30ºC (P< 0.001).
There is not a statistically significant interaction between pH and
temperature (P = 0.105). Therefore, it was observed that the
temperature and the presence of Al can alter the sperm concentration
of A. altiparanae when exposed to these stressors for 24 hours, and
consequently the possibility of a reduction in the fertilization rate.
MP027 Assessment of health condition of
Argopecten
ventricosus (Sowerby, 1842) in 2 localities of the Ensenada de la
Paz
B.C.S.,
México
A. Sobrino-Figueroa, Universidad Autonoma Metropolitana /
Hidrobiology; C. Cáceres-Martínez, Universidad Autónoma de Baja
California
Sur
In this work, an evaluation of 5 biomarkers: respiration rate, feeding
rate, O: N index, oxidative stress and genetic damage in the scallops,
obtained from the in the cultivation nursery of UABCS and
CICIMAR was done, to detect the presence of compounds with toxic
and genotoxic effects and evaluate the use of these biomarkers as a
reliable tool in environmental monitoring studies. Adult clams were
collected (15 to 20 organisms) (5.0 ± 0.5 cm) during the summer and
winter for 3 years for the evaluation of biomarkers. The biomarker
data were integrated for calculation of BRI (Biomarker response
index) to establish the biological health of the organisms collected at
each site. Significant differences in feeding rate, index O: N, the
degree of oxidative stress and genetic damage among the organisms
collected in summer and winter were detected. The organisms
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collected in summer had higher levels of lipid peroxidation (42.7 nM
MDA g-1) and a higher degree of cells with genetic damage (24%)
compared with the results obtained in winter (9.07 nM MDA g-1 and
15.8% damaged cells). According to the mean values of BRI most
degraded site was CICIMAR-IPN. The previous results are
consistent with the levels of pollutants recorded in areas where clams
were collected. It is clear that the battery of biomarkers used is a
useful
tool
for
environmental
biomonitoring
studies.
MP028 Assessment of the Artemia franciscana response to
detergents
A. Sobrino-Figueroa, Universidad Autonoma Metropolitana /
Hidrobiology; S. Alvarez-Hernandez, Universidad Autónoma
Metropolitana-Iztapalapa / Applied Ficology Laboratory.
Department of Hidrobiology; A. Perez-Rojas, Universidad
Autonoma Metropolitana Iztapalapa / Limnology and geology. D
Laboratory.
Department
of
Hydrobiology
In this work the toxicity of 5 commercial detergent brands was
evaluated on Artemia franciscana, microcrustacean present in our
country and considered as an indicator organism of effluent toxicity
in the current environmental regulations (NMX-AA-110-1995SCFI). Static tests with a duration of 72 hours were carried out. 80
nauplii, were exposed to a sublethal concentration (1 mg/L) of
different types of detergents: 2 general use (Snow White and Rome),
1 biological (Seal) and 2 dishwashing detergents (Axion and Salvo).
In the tests with microcrustaceans, the rate of respiration, excretion
rate and the degree of stress (O: N index) were evaluated daily, also
every 24 h, 20 organisms were taken at random for determining the
level of lipoperoxidation (Tbars) and activity of the
acetylcholinesterase enzyme (as an indicator of neurotoxic effects).
Oxygen consumption in organisms exposed to detergents was high
in the first 24 hours of exposure and subsequently decreased after 72
hours of the start of the test (p < 0.05). The O: N ratio had a value
above 9 at 24 hrs of exposure, with the exception of the test with the
dishwashing detergent. A significant decrease was observed at 72 hrs
in all the tests with values lower than 9, which indicates that the
organisms were in a high degree of stress. The concentrations of
Tbars recorded in the tissues of A. franciscana, show that there was
a direct dose-response relationship, since increasing the exposure
time increased the degree of lipoperoxidation in the tissues of the
microcrustaceans. Tbar levels were high in organisms exposed to
dishwashing detergents (145.4 to 213 nM/g Tbars), (control = 2.4
nM/g Tbars). An decrease of 52% in the activity of the enzyme AchE
was observed. The detergents that caused the highest inhibition of the
activity of this enzyme were dishwashing detergents. The results of
this study indicate that sublethal concentrations of detergents have
deleterious effects on A. Franciscana and the effects have a negative
response that depends on the time of exposure. Because wastewater
with high concentrations of detergents is discharged directly to the
coastal zone, it is important to know the potentially adverse effects
of these compounds to propose mitigation measures.
MP032 Ecological assessment of the iron mining waste to aquatic
organisms: a case study from Mariana disaster, Minas Gerais
State,
Brazil
E. Espindola, University / Hydraulics and Sanitation; M. Reghini,
University of São Paulo / Núcleo de Ecotoxicologia e Ecologia
Aplicada; O. Alves, University of São Paulo USP; L. Volpe, São
Carlos
Federal
University
In 2015 the rupture of the Fundão Dam, in Minas Gerais state, was
considered one of the worst environmental disasters in Brazil.
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Implications to the aquatic and terrestrial environment are being
reported in short and long terms as well as in temporal and spatial
scales. The impacts to the aquatic system included reduction of
primary production and dissolved oxygen, increase of suspended
material, conductivity and metal concentration, with several
consequences to the biological communities (biodiversity). To
evaluate the impact in aquatic ecossystems, ecotoxicological
bioassays were realized using the cladocerans D. similis and C.
silvestrii, the fish Danio rerio, the algae S. capricornutum and the
benthonic specie C. xanthus. Also, bioassays in situ were realized in
ecossistems models, using aquatic mesocosms to simulate the
addition of iron mining waste in aquatic ecossystem. The water from
rivers and the waste samples were collected in 2016, in rural places
near Mariana city, that were devasted by the waste from Fundão
Dam. Test conditions were based in the procedures described by
ABNT NBR guideline. Chemical analyses of water and iron mining
waste were done and the results indicated high values to aluminium,
cadmium, lead, copper, chromium, iron, nickel, manganese and zinc.
Nevertheless, the results obtained from water samples don't indicated
acute toxicity in D. similis, C. silvestrii, D. rerio and C. xanthus,
although toxicity on S. capricornutum was observed (reduction of
70%). On the other hand, cronic effects were registered to C.
silvestrii (mortality and reproduction in water samples) and C.
xanthus (reduction in 50, 20 and 10% of the organisms at the
proportions of 65.0; 19.7 and 10.5% of the waste, respectively). The
input of waste into the mesocosms caused alterations in water quality
(conductivity, turbidity, nutrients, metals, dissolved oxygen and pH),
implicating in redution of several species, such as macrophytes,
phtyoplankton, zooplankton and macroinvertebrates. After 7 months,
the return of the previous conditions into the mesocosms doens´t
occurred, indicating the dimension of the disaster in aquatic
ecosystems.
MP033 Effect of commercial insecticides containing fipronil and
ethiprole on HSP70 stress protein of Oreochromis niloticus fish
T.A. Guedes, Sao Paulo State University - UNESP / Departamento
De Biologia; C.M. de Sousa, São Paulo State University UNESP /
Department of Biology; H. Soares-Lima, Universidade Estadual
Paulista Júlio de Mesquita Filho- Unesp- Rio Claro / Departamento
De Biologia, Centro de Estudos de Insetos Sociais; T.C. Grella, Sao
Paulo State University - UNESP / Programa de Pós Graduação em
Agricultura e Ambiente; P. Socolowski, Sao Paulo State University
- UNESP; C. Fontanetti, UNESP-São Paulo State University /
Biology
Fipronil is a neurotoxic insecticide of the phenylpyrazole family that
has been used extensively throughout the world over the last ten
years. However, fipronil has been reduced gradually due to its proven
toxicity on several non-target organisms. In this context, ethiprole
was created from a small modification of the structure of its analog
fipronil in order to reduce its toxicity by decreasing its lipophilicity.
The use of these insecticides in agricultural activities may have the
aquatic environment as a final destination. Commercially available
in the form of mixtures, little is known about the molecular effects of
their residual doses. For this reason, the present study aimed to
evaluate which could be the cellular effects of the residual
concentrations of commercial compounds Regent 800 WG and
Curbix 200 SC on the fish liver. For this purpose, Oreochromis
niloticus species were exposed to 0.1, 0.05 and 0.025 mg/L of Regent
800 WG and 0.1, 0.05, 0.025 μL/L of Curbix 200 SC for 96 hours.
Liver samples were processed according to the protocol established
for the HSP70 immunostaining technique, as well as for the TUNEL
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method. The doses evaluated from both insecticides did not cause
significant molecular damage to the hepatic tissue of the animals,
nevertheless, increased fragmentation of DNA was observed in
several groups. Both insecticides have proven to be safe at doses
studied, but caution is needed since the doses here evaluated are
extremely
lower
than
those
used
in
agriculture.
MP034 Effects of Cd, Zn and mixture exposure on oxidative
stress parameters responses in embryos of the purple sea urchin
Strongylocentrotus
purpuratus
R.D. Klein, Universidade Federal do Rio Grande FURG / ICB; L.S.
Nogueira, CAPES - Brazil; F. Domingos-Moreira, INPA - Instituto
Nacional de Pesquisa da amazônia; P.G. Costa, FURG / Escola de
quimica e alimentos; A. Bianchini, Universidade Federal do Rio
Grande - FURG / Instituto de Ciências Biológicas; C.M. Wood,
University
of
British
Columbia
/
Zoology
Marine ecosystems are at present commonly threatened by the
pollution pressure of metals as a result of anthropogenic activities
and natural contamination. Persistence in the environment,
availability for rapid absorption and bioaccumulation are factors that
contribute to the threat of metals to aquatic environments, causing
adverse toxic effects to aquatic animals. The aim of the present study
was to evaluate the oxidative stress responses during the first 72
hours of embryonic development of purple sea urchin
Strongylocentrotus purpuratus continuously exposed to sublethal
concentrations of cadmium (29 µg/L) or zinc (9 µg/L) either alone or
to a Cd (28 µg/L) plus Zn (9 µg/L) mixture; all concentrations
representing 10% of acute the EC50. Antioxidant capacity against
peroxyl radicals (ACAP), total glutathione content (GSH),
glutathione-S-transferase
(GST),
glucose-6-phosphate
dehydrogenase (G6PDH), superoxide dismutase (SOD) and lipid
peroxidation (LPO) were analyzed every 24h of development period,
in the blastula, gastrula and pluteus stages. Whole-body Cd
bioaccumulation was observed, in a time-dependent pattern in all
treatments. In controls, ACAP progressively declined from 24 h to
72 h, while a time-dependent increase in LPO also occurred. The
main effect of Cd exposure was a decrease in SOD and parallel
increases in LPO throughout development. Cadmium alone was more
potent than Zn alone as a pro-oxidant, as Zn alone caused only a
transient effect in ACAP level. Most of the parameters analyzed were
not affected by the exposure to the Cd/Zn mixture, and the oxidative
stress responses analyzed after exposure to the mixture were never
greater than the responses observed after the exposure of either Cd or
Zn alone. Furthermore, our results support the important role of SOD
and Zn in cell protection against Cd-induced lipid peroxidation. The
combined effects of sublethal joint exposures were always less than
additive or even protective, in agreement with classical toxicity data
(IDRC, International Canada Research Chairs Program).
MP035 Effects of copper contamination in the predation
interactions
of
the
hemipteran
Belostoma
sp.
D.d. Andrade, Universidade Federal de São Carlos / Department of
Ecology and Evolutionary Biology; K. Ruggiero, T. Carlos, Federal
University of Sao Carlos / Department of Ecology and Evolutionary
Biology; R.A. Moreira, Federal University of Sao Carlos /
Department of Ecology and Evolutionary Biolog; O. Rocha, Federal
University of Sao Carlos / Ecology and Evolutionary Biology
Copper in high concentrations can decrease the survival rate of
several organisms, as well as change the mechanisms of ecological
interactions between populations, including predation, an essential
activity in maintaining the ecological balance of the aquatic trophic
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networks. In this context, the aim of this study was to evaluate the
effects caused by the exposure of the nymphs of Belostoma sp.
(Bellostomatidae, Hemiptera) to a copper compound, in relation to
predation and food selectivity upon other invertebrates. The doses
applied were based on acute preliminary toxicity tests, where the
doses corresponded to CL1 (0.12 mg/L), CL5 (0.19 mg/L), CL10
(0.25 mg/L) and CL20 (0.32 mg/L) concentrations. The individuals
of Belostoma sp. were exposed for 24 h to copper sulfate
concentrations, whereas the control organisms were exposed only to
reconstituted water (ASTM), only. Subsequently, both were
transferred to ASTM containing five individuals from each prey in a
24-hour period. Preys used were: Dero digitata, Chironomus
ignatius, Ilyocryptus spinifer and Ceriodaphnia silvestrii. The
experiments were carried out in triplicate. In order to determine the
relationship between the availability and use of prey, the Ivlev
electivity index was used. For the analysis of the biotic data, all
values of prey abundance in the test were logarithm transformed (log
x+1). An array was constructed using the Bray Curtis similarity test
and to compare the experiments, a multivariate analysis of variance
-PERMANOVA- was performed. The results showed that there were
significant differences in the predation rates between control and
0.25 and 0. 32 mg/L copper sulfate. The higher the copper
concentration, the lower the amount of food ingested, varying
between 91% and 32%. In relation to food selectivity, no prey was
rejected in the control and at concentrations of 0.12 and 0.19 mg/L.
However above 0.25mg/L, the organisms rejected the more mobile
prey such as the cladocerans I. spinifer and C. silvestrii and began to
have preference for prey with lower movement capacity as C.
ignatius. Thus by analyzing the effects of sublethal doses of copper
sulfate on the interspecific interactions of aquatic invertebrate
populations, we concluded that complex aquatic trophic networks
can be modified, impaired and/or even extinct by this metal
contamination.
MP036 Effects of diclofenac and caffeine exposure on
antioxidant defense system in Astyanax altiparanae (Teleostei,
Characidae)
M. Muñoz-Peñuela, A.D. Gomes, Instituto de Biociencias
Universidade de Sao Paulo / Departamento de Fisiologia; C.E.
Tolussi, Instituto de Biociências, Universidade de São Paulo /
Fisiologia; F.A. de Godoi, Instituto de Biociencias Universidade de
Sao Paulo / Fisiologia; F.L. Lo Nostro, Universidad de Buenos Aires
/ DBBE, FCEN, UBA & IBBEA, CONICET-UBA; R.G. Moreira
Whitton, Instituo de Biociencias Universidade de São Paulo /
Fisiologia
Pollution from the pharmaceutical industry has generated worldwide
concern and although in most cases the reported concentrations in
aquatic ecosystems are very low (ng.L-1 to μg.L-1), it is known that
these compounds may cause toxicological effects on aquatic
organisms. Diclofenac (DCF), a non-steroidal anti-inflammatory
drug, has been implicated as a trigger for cytotoxic, genotoxic and
oxidative stress in fish; while caffeine (CAF), a central nervous
system stimulant, has bioaccumulation effects, causing oxidative
stress and interference in the development of fish embryos and
larvae. Based on the above, the objective of the present study was to
evaluate the effects of DCF and CAF, isolated and combined, in
Astyanax altiparanae adult males in an acute exposure bioassay (96
h). 10% of the LC50-96 h value for this specie was used: 3.08 mg.L1 for DCF, 9.59 mg.L-1 for CAF, and 3.08 mg.L-1 for DCF plus 9.59
mg.L-1 of CAF for the combined exposition. Activity of oxidative
stress enzymes as superoxide dismutase (SOD), Glutathione
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Peroxidase (GPx), catalase (CAT), and Glutathione S - Transferase
(GST) were measured in gills and liver; and lipid peroxidation was
determined by the Xylenol Orange Assay in liver. Although there is
currently information about the toxicological effects of DCF and
CAF in fish, including oxidative stress, according to the results, DCF
and CAF individually or in combination, at the concentrations used,
did not seem to affect the antioxidant defense systems in liver of A.
altiparanae adult males exposed to these drugs for 96 h. Likewise,
under these experimental conditions the animals did not show hepatic
lipid peroxidation. On the other hand, in the gills -one of the first
organ to be in contact with the compounds- a higher CAT activity
was observed in those animals exposed to diclofenac compared to the
control, which evidences a defense response to the drug. The data
presented here and the available literature raise some conclusions: 1)
the exposure time was not enough to trigger hepatic antioxidant
responses; 2) DCF and CAF could trigger hepatic stress oxidative
responses earlier and at 96h the organism could recovered from the
damage; 3) The concentrations of DCF and CAF used in the
bioassays were not enough to trigger hepatic antioxidant responses
in A. altiparanae. 4) Gills act as the first defense system to protect the
animals
against
aquatic
pollutants.
MP037 Effects of trophic exposure to phthalates in the brain of
the
catfish
Rhamdia
quelen
L. Fernanda Oya Silva, Universidade Federal do Paraná / Genetics
Department; I.C. Guiloski, R.D. Simeoni, F.R. Marcondes, B. Deda,
Federal University of Paraná / Genetics Department; A.J. MartinoAndrade, Federal University of Paraná / Department of Physiology;
R.A. Bombardelli, Federal University of West Parana / Aquaculture;
H.C. Silva de Assis, Federal University of Paraná / Pharmacology;
M.M. Cestari, Federal University of Paraná / Department of Genetic
Ecotoxicological studies have shown that phthalates affect aquatic
organisms in the environment and they have been found in humans
as well. However, there are limited studies with these contaminants
in Neotropical fish. This study evaluated the effects of trophic
exposure to phthalates Di-n-butyl phthalate (DBP) and Di-iso-pentyl
(DiPeP) in the brain of the Rhamdia quelen fish utilizing non-usual
biomarkers for these substances. The Fish were acclimatized for 180
days in 2,000 L tanks. After their acclimatization, the animals were
weighed and transferred to an individually 20 L aquarium and
randomly distributed into 8 groups (n=15): negative control, DBP (5
µg/Kg, 25 µg/Kg and 125 µg/Kg), DiPeP (5 µg/Kg, 25 µg/Kg and
125 µg/Kg) and positive control. The doses of phthalates were
injected in gelatinous capsules according to the weight of the animal.
The capsules were inserted into cubes of commercial food with
solidified colorless gelatin and given to the animals. During the
bioassay, 15 doses of the phthalates were administered during 48hour intervals, totaling 30 days of exposure. After exposure, the
animals were anesthetized with benzocaine and euthanized via the
medullar section. Samples of brain were collected for the comet assay
procedures and the quantification of enzymes involved in the
neurotransmission (acetylcholinesterase-AChE). The trophic
exposure to phthalates did not cause DNA damage to the brain. Other
studies demonstrated oxidative DNA damage in the liver, kidneys
and testes following exposure to phthalates. DBP caused an increase
in AChE activity at all doses. In contrast, DiPeP raised the AChE
activity at the lowest doses and inhibited enzyme activity at the
highest dose. The results did not show a concentration dependent
effect. A recent report showed that DBP caused deleterious effects in
the developing nervous system in zebrafish. We did not find any
other studies pertaining to the effects of DiPeP on
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acetylcholinesterase in fish. Both phthalates interfered in the nervous
system of the Rhamdia quelen. DiPeP demonstrated different effects
according to the dose. This study is one of the first reports utilizing
environmental relevant doses of phthalates in Neotropical fish.
MP038 Embryonic bisphenol A exposure impairs germ cell
migration in zebrafish without further impairing male
reproduction
M. Lombó, L. Getino, M.P. Herraez, Universidad de León /
Molecular
Biology
Bisphenol A (BPA) is one of the most common endocrine disruptors
worldwide produced, since it is used for the manufacturing of
polycarbonate plastics. It is considered that around 3 tons of BPA are
released to the environment annually, being most of them leached
into the aquatic systems. As a result of its ubiquitous presence, a large
amount of wild organisms are exposed to this toxic, fish populations
representing a very vulnerable community. Due to the capacity of
bisphenol A to interfere with endocrine systems, the impact of this
toxicant on reproduction has been studied in several fish models:
rainbow trout, fathead minnow and zebrafish. The deleterious effect
of BPA on male reproduction depends on the window during which
the exposure to the toxic takes place: embryonic, pubertal and/or
adult life. Our hypothesis was that embryo treatment with bisphenol
A, during germ cell migration to the gonads, would further affect
male reproduction. Zebrafish embryos were exposed to ethanol
(0.00175%, vehicle) and three doses of BPA: 100, 2000 and 4000
µg/L BPA during the first 24 hours of development. After treatments,
germ cell migration was evaluated by immunostaining and gene
expression assessment. Epigenetic landscape of these cells and their
somatic microenvironment was also analyzed. Once these embryos
turned into adult males, the epigenetic profile of their spermatozoa,
their reproductive capacity and their progeny were assessed. Results
revealed that embryonic exposure to the highest dose of BPA
severely impaired germ cell migration to the genital ridges due to a
misregulation of genes encoding crucial proteins for this process
(cxcr4b and sdf1a). Although BPA did not alter histone acetylation
in germ or somatic cells, there was a decrease in H3K9Ac in
spermatozoa of males treated during embryonic life with 4000 µg/L
BPA. However, the reproductive capacity of these males remained
normal and their progeny did not show any difference comparing to
that obtained from control males, suggesting that those PGCs that
successfully reached the genital ridge were able to colonize it and to
generate
a
fully
functional
gonad
in
the
adult.
MP039 Evaluation of hematological parameters in the
neotropical fish Cichlasoma dimerus (Teleostei, Cichliformes)
exposed
to
human
pharmaceuticals
L.S. Dorelle, IBBEA, Conicet-UBA / Laboratorio de Ecotoxicología
Acuática. Departamento de Biodiversidad y Biología Experimental;
G. Rey Vázquez, R.H. Da Cuña, DBBE, FCEN-UBA & IBBEA,
CONICET- UBA. / Laboratorio de Ecotoxicología Acuática.
Departamento de Biodiversidad y Biología Experimental; F.L. Lo
Nostro, Universidad de Buenos Aires / DBBE, FCEN, UBA &
IBBEA,
CONICET-UBA
Human pharmaceuticals are widespread used compounds, currently
known to be present in freshwater ecosystems, where fish and other
non-target organisms are chronically exposed to them at low
concentrations (ng.L-1 to µg.L-1). However, many of their effects on
vertebrate physiology are still unclear. The present study analyzed
the alterations in hematological parameters in fish produced by
exposure to metformin (MF), an antihyperglycemic drug used for
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treatment of diabetes, or fluoxetine (FLX) an antidepressant, two of
the most prescribed pharmaceuticals worldwide. These compounds
are known to elicit their therapeutic effects both at a central and
peripheral level, modifying the regulation of several hormone levels
and in consequence, altering general health condition. Adults of the
freshwater fish Cichlasoma dimerus were exposed to MF (0.2, 2 or
20 µg.L-1), FLX (1, 25 or 100 µg.L-1) or control conditions for a 30day period. The concentrations used were chosen based on human
therapeutic range estimations and relevant environmental data. Blood
samples were obtained by caudal puncture at the onset and at the end
of the exposure period for the determination of total glycemic
concentration, hematocrit, hemoglobin concentration, leucocyte
differential count and hematological indices (RBC, MCV, MCH).
Data was analyzed by repeated measures ANOVA, followed by
Tukey post-hoc comparisons. No differences in hematological
parameters were observed between male and female fish. No
statistical differences between the aforementioned hematological
parameters were found when comparing each MF or FLX
concentration against the control group. These results suggest that
neither MF nor FLX alter hematological parameters in this species,
commonly used biomarkers of effect for monitoring the presence of
xenobiotics in water, since they are easy to measure and show high
reproducibility
between
assays.
MP040 Evaluation of spermatozoa membrane vitality after
exposure of Astyanax altiparanae semen to Aluminum at
different
exposure
times
and
concentrations
C.B. de Assis, Universidade de Sao Paulo / Departamento de
Fisiologia, Instituto de Biociências; J.S. Pinheiro, Instituto de
Biociências, Universidade de São Paulo / Fisiologia; G.S. Branco,
Universidade Estadual Paulista "Julio de Mesquita Filho" - UNESP /
Centro de Aquicultura; R. Moreira Whitton, Instituto de Biociências,
Universidade
de
São
Paulo
/
Fisiologia
Changes in the aquatic environment due to anthropogenic actions,
such as the release of industrial, domestic and rural effluents
containing toxic substances, for example metals, can have negative
effects on local biodiversity, interfering with reproduction and other
physiological processes of animals. Among these toxic metals, it is
possible to highlight aluminum (Al), which can cause adverse
conditions in the organism, since it does not have an apparent role in
animal physiology. There is no information about the effects of Al in
sperm characteristics, which could affect the fertile potential of the
gametes. Therefore, the objective of the present study was to evaluate
the vitality of the spermatozoa of Astyanax altiparanae after exposure
to different concentrations of Al and exposure times. Eight males
were induced to spermiation with pituitary carp extract (5 mg/kg) and
the semen incubated in Beltsville Thawing Solution (BTS) at 5
different concentrations of Al: 0 mg.L-1, 0.05 mg.L-1, 0.1 mg.L-1, 0.3
mg.L-1 and 0.5 mg.L-1 (20ºC) for 50 seconds, 10 minutes and 30
minutes under these conditions. Sperm membrane vitality was
analyzed with eosin-nigrosin staining method in the proportion 2:5:5
(semen solution: eosin: nigrosin) and spermatozoa were evaluated
under light microscopy (400x). When comparing the Al
concentrations in different exposure times, it was possible to observe
that when semen was exposed to 0.1 mg.L-1, there was a decrease in
the rate of viable cells with the increase in the exposure time to Al
(P< 0.05). When comparing the different concentrations of Al at each
exposure time, semen exposed to Al levels of 0.3 and 0.5 mg.L-1, at
50 seconds, presented lower rates of viable spermatozoa than the
other concentrations (P< 0.05). After 30 minutes, the semen exposed
to 0.5 mg.L-1 of Al presented a lower rate of viable spermatozoa. No
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interactions were observed between the variables tested (Al
concentration x exposure time) (P=0.151). Therefore, it was possible
to conclude that different concentrations of Al (0.1 to 0.5 mg.L-1)
may negatively influence the sperm vitality rate of A. altiparanae
when
incubated
at
different
times
of
exposure.
MP041 Evaluation of the toxic effects pesticides from sugarcane
cultivation,
to
the
Cladocera
Daphnia
similis
R.A. Moreira, Federal University of Sao Carlos / Department of
Ecology and Evolutionary Biolog; N.C. Gallo, University of São
Paulo / NEEA/CRHEA/SHS, São Carlos Engineering School; L.
Lopes, FURG- Universidade Federal do Rio Grande / São Carlos
School of Engineering; L. Conceição Menezes da Silva,
Universidade de Sao Paulo / Núcleo de Ecotoxicologia e Estudos
Ambientais - NEEA; E. Espindola, University / Hydraulics and
Sanitation
Brazil is one of the greatest users of pesticides in agriculture,
resulting on severe environmental and human health risks. Sugarcane
cultivation has been prominent in the Brazilian scenario and this high
production is directly related to the increase in the use of pesticides,
among them the herbicide DMA® 806 BR (i.a. 2,4-D) and the
insecticide Regent® 800 WG (i.a. fipronil). Considering the
environmental risks, the aim of this work was to evaluate the effects
of DMA® and Regent® pesticides, isolated and in mixture, on the
cladoceran Daphnia similis. The all experimental procedures for
acute toxicity test followed the recommendations of standard NBR
12713 (ABNT, 2016) and for chronic toxicity test (OECD, 2012). In
the acute tests the concentrations of the herbicide were of 50, 100,
200, 300 and 400 mg/L and for chronic toxicity tests were 10, 100,
500 μg/L, 1, 50 and 100 mg/L. The insecticide concentrations were
5, 10, 25, 50 and 100 μg/L for acute tests and 1, 2, 4, 8 and 16 μg/L
for chronic tests. After the acute exposure period, was counted the
immobile organisms and for the chronic tests, the statistical analyzes
of the fertility parameter (number of neonates per female) were made
through analysis of variance (Anova), followed by the test of
Dunnett. Differences were considered significant when p ≤ 0,05. The
acute toxicity tests of Regent® and DMA® pesticides presented a
EC50-48h of 65.70 mg a.i./L (95% CI: 58.25-73.13 mg a.i./L) and
337.70 mg a.i./L (95% CI: 321-354.40 μg a.i./L), respectively. For
the chronic test with Regent® there was a decrease in the number of
neonates produced per female at the last concentration tested (16 μg
i.a./L). Studies developed in Brazil recorded concentrations of 0.1 to
26.2 μg/L fipronil in rivers in the state of Rio Grande do Sul and
4.23μg/L in the marginal lake sediment of the Mogi-SP river. Based
on these records, it can be verified that the reproduction of the species
could be affected, with the results, therefore, being ecologically
relevant and the concentration of the effect presents an environmental
risk. For the chronic test with DMA® test, no significant differences
were found for the concentrations tested, however, 2,4-D has also
been detected in aquatic environments close to agricultural crops,
thus demonstrating that they can be transported to adjacent water
bodies, in which values ranging from 0.3 to 3.4 μg/L have already
been found, reaching as high as 366.6 μg/L of the 2,4-D.
MP042 Evidence of mercury bioaccumulation in skin samples of
wild delphinids in La Guajira, Colombian Caribbean
D.C. Barragan-Barrera, Universidad de Los Andes / Laboratorio de
Ecologia Molecular de Vertebrados Acuaticos; N. Farias-Curtidor,
Fundacion Macuaticos Colombia; A. Luna-Acosta, Pontificia
Universudad Javeriana; P. Bustamante, Université de La Rochelle /
LIttoral ENvironnement et Sociétés LIENSs; R. Ayala, Independent
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- Local fisherman; S. Caballero, Universidad de Los Andes /
Laboratorio de Ecologia Molecular de Vertebrados Acuaticos
The effort to study small cetaceans in the Colombian Caribbean is
limited. Similarly, little is known about the toxicological status of
delphinid populations in Colombia and the Caribbean. Particularly in
La Guajira (northern portion of the Colombian Caribbean), several
cetacean species have been reported as transient. However, this area
has been impacted by port construction and mining activities.
Baseline information about the toxicological status of small
delphinids, as top predators, could be the key for conservation of
marine habitats in La Guajira. With the purpose of carrying out a first
approach to mercury (Hg) concentrations in skin samples of dolphins
in La Guajira, 29 samples were collected from wild dolphins using
the PAXARMS system. Skin samples were analyzed to determine
total-Hg using an advanced mercury analyzer (AMA-254). Results
of these analyses showed total-Hg concentrations for all species
analyzed, including the common dolphin Delphinus sp. (mean=2,481
± 462 µg/g dw; n=9), Atlantic spotted dolphin Stenella frontalis
(mean=4,023 ± 1,131 µg/g dw; n=8), spinner dolphin S. longirostris
(mean=4,249 ± 916 µg/g dw; n=2), rough-toothed dolphin Steno
bredanensis (mean=16,817 ± 3,815 µg/g; n=3), and bottlenose
dolphin Tursiops truncatus (mean=1,637 ± 1,387 µg/g dw; n=7).
Mercury concentrations reported here are higher than reported in skin
samples of other delphinid species in the Mediterranean, where some
cetacean species have been negatively affected by pollution, so they
are considered threatened by IUCN, such as T. truncatus. La Guajira
has been suggested as an important transit and feeding area for
dolphins, so these findings bring concerns about the pollution status
of fish in Caribbean waters, considering that dolphins are top
predators in this area, and that they consume same preys than local
people, which have a strong artisanal fishing tradition. This situation
calls for continue monitoring the pollutant levels in fish and dolphins
in La Guajira to evaluate potential effects of pollution exposure in
top
predators.
MP044 Histopathological and genotoxic responses in freshwater
fish
exposed
to
antropized
environments
N. Kasper, R. Barcelos, R.D. Klein, S. Baroni, Universidade Federal
da
Fronteira
Sul
UFFS
Anthropic activity can be defined as all human actions that impact
the environment. Anthropogenic activities have been potentialized in
the last decades by economic and social demands, increasing the
production of waste through industrial activities, agriculture,
livestock, and disordered urbanization, resulting in the contamination
of natural resources, especially of water bodies considered as the
most fragile of the ecosystems. The present study aimed to evaluate
the occurrence of environmental contaminants in areas of a river in
the northwest region of Rio Grande do Sul, south of Brazil, that suffer
anthropic activities, the Ijuí River. The analysis were made through
histopathological responses in gills and livers of several fish species
captured in five points on the river, as well as performing genotoxic
analysis using the Micronucleus Test (MN) and Nuclear
Abnormalities (AN) in peripheral erythrocytes of these organisms.
The results obtained through histopathological analysis showed a
predominance of moderate changes in gills and severe changes in the
liver in all analyzed points, revealing the occurrence of xenobiotics
in the waters of the Ijuí River, capable of inducing lesions that
compromise vital organs of these fish. For the MN test, the results
indicated that in only one of the collection points evaluated, the fish
MN frequencies results were higher than expected, whereas the AN
frequencies were higher than the MNs at all points. In this way the
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parameters analyzed in this research proved to be efficient in
evaluating the presence of pollutants in water bodies, in addition, it
was verified that the contaminants can induce genetic and
physiological damages in fish, giving clear evidence that the
anthropization in the Ijuí river is affecting eukaryotic organisms.
MP045
Impacts
of
sanitary
effluent
on
fish
B.E. Clasen, Universidade Estadual do Rio Grande do Sul /
Environmental Science; R. Pereira Bisognin, Universidade Estadual
do Rio Grande do Sul; D. Beatriz Wolff, E. Carissimi, O. Damian
Prestes, R. Zanella, T. Storck, Universidade Federal de Santa Maria
We investigated the effects of sanitary sewage on biochemical and
oxidative stress parameters in organs of fish of the Astyanax
bimaculatus species. The treated sewage was collected from a
treatment plant, in which we investigated the presence of 43
compounds between pharmaceuticals and hormones. We detected the
residues (μg L-1) of caffeine, ciprofloxacin, clindamycin, ofloxacin,
oxytetracycline, paracetamol, sulfadiazine, sulfamethoxazole,
sulfathiazole, and tylosin. The fish were divided into four groups:
control, TSE (treated sanitary effluent), TSE+P (TSE with increased
concentration of five pharmaceuticals) and PTSE (TSE+P posttreated with O3/H2O2/UV). After 14 days of exposure, we assessed
the levels of thiobarbituric acid reactive substances (TBARS) and the
activities of the enzymes acetylcholinesterase (AChE), catalase
(CAT), and glutathione-S-transferase (GST) in different organs. The
TBARS levels presented a progressive increase in the brain of the
TSE and TSE+P groups, while in the PTSE group the levels were
significantly different from the control group. In the liver, muscle,
and gills, we observed a significant reduction in the TBARS levels in
the PTSE group when compared to the other groups. AChE activity
was reduced in the muscle of the groups with the highest
concentration of pharmaceuticals, showing a slight recovery of the
activity in the PTSE group. CAT activity was inhibited in the liver of
the groups exposed to the drug effluent. GST activity increased in the
brain of the TSE+P and PTSE groups, while reduced levels were
verified in the liver of the TSE group. The same organ presented
increased GST activity for the TSE+P and PTSE groups. The
calculation of the integrated biomarker response (IBR) was used, this
approach allowed to combine the different responses of the
biomarkers in the different organs. The IBR values indicated that the
TSE + P group presented greater changes in the parameters analyzed.
The results suggest that the drug residues can cause oxidative stress,
affecting biochemical and enzymatic parameters in Astyanax sp. The
post-treatment can also reduce the damages to the fish even with the
possible formation of metabolites, of which results indicated to be
less toxic than the original compounds.
MP046 In situ assessment of three environments with different
level
of
anthropic
influence
N. Ghisi, Federal University of Technology - Paraná Campus Dois
Vizinhos (UTFPR-DV) / Biology and Ecology; E.B. STANGE DE
LIMA, Federal University of Technology - Paraná / Coordenação de
Engenharia de Bioprocessos e Biotecnologia; A.d. Roque, Federal
University of Paraná / Departamento de Biologia Celular; C.C.
Wachtel, Federal University of Technology - Paraná / Postgraduate
Program in Agroecosystems; M.P. Neves, Universidade Federal do
Rio Grande do Sul - Brazil; R.L. Delariva, Universidade Estadual do
Oeste do Paraná - Cascavel; E. de Oliveira, Federal University of
Technology - Paraná Campus Dois Vizinhos (UTFPR-DV)
The Iguaçu River basin covers around 72,000 km², in Paraná State
(PR), southern Brazil. Its situation varies greatly during its course,
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due to the difference of ecosystems in which it flows and the several
dams along its course. The intense urban development and anthropic
occupation has causing threats to the fauna of this river, considered
the second most polluted in Brazil. Moreover, 70% of its fish
biodiversity is endemic, i. e., extinctions on this basin mean global
extinctions. The aquatic environments are the first to suffer anthropic
impacts, since they are the final receptors of the most diverse
pollutant types. Due to this high number of pollution arriving in water
bodies, mutagenicity and cytotoxicity tests are of great importance in
assessment of the impacts that xenobionts can cause on resident
organisms or even affect the humans who make use of this water.
Fish are great bioindicators for biomonitoring programs, as they
accumulate pollutants directly through contaminated water or
indirectly through other contaminated organisms. In order to carry
out this study, 8 rivers were biomonitorated: 2 urban water bodies; 3
rivers in agricultural zones; 3 rivers in preservated areas. The
collections were performed in the municipality of Cascavel (PR),
Iguaçu River Basin, at the end of the summer (March 2017). The fish
Astyanax bifasciatus was used as bioindicator. A blood sample was
collected by cardiac puncture and the blood smear was performed. It
was been evaluated erythrocytic nuclear abnormalities (ENA):
micronuclei (MN), notched, lobbed, blebbed, bi-nuclei, vacuolated.
The data were analyzed through Kruskall -Wallis and Mann-Whitney
test. There was significant difference between the sampling points
(KW-H(7;85)= 27.703; p = 0.0002). It was been noticed difference
between the urban rivers and the others. The highest medians were
recorded at urban sites (3.0; 8.0). In the rural points we observed the
medians of (2.0; 3.0; 2.0) In the preserved point the medians were:
3.5; 4.0; 2.5. There is no significative difference between preserved
and rural rivers. Regarding the types of damage, the most recurrent
ENA were the micronuclei. They were in greater amount in the urban
points. The urban points presented greater changes, this phenomenon
can be understood because these points are affected by domestic and
industrial sewage discharge, garbage accumulation, and degradation
of the riparian forest, factors that can cause changes in organisms.
MP047 In vitro study of non-steroidal anti-inflammatory drugs
acting as endocrine disrupters on pituitary of Astyanax
altiparanae
G.S. Branco, Universidade Estadual Paulista "Julio de Mesquita
Filho" - UNESP / Centro de Aquicultura; R. Moreira Whitton,
Instituto de Biociências, Universidade de São Paulo / Fisiologia; M.
Borella, Instituto de Ciências Biomédicas Universidade de São Paulo
/ Departamento de Biologia Celular e Tecidual; M. Muñoz-Peñuela,
Instituto de Biociencias Universidade de Sao Paulo / Departamento
de Fisiologia; C.E. Tolussi, Instituto de Biociências, Universidade de
São
Paulo
/
Fisiologia
Among the emerging pollutants, we can highlight the non-steroidal
anti-inflammatory drugs (NSAIDs), including diclofenac and
ibuprofen. The consumption of these NSAIDs is increasing one
consequence is the elevated concentrations of these drugs in the
aquatic environment in several countries. In vivo and in vitro assays
using fish have been demonstrated a potent multi effect of these antiinflammatory drugs on the development of the animal and on the
physiological processes acting as endocrine disrupters in fish
reproduction. In vitro studies are important because they are able to
elucidate the mechanism of action of the target drugs and identifying
the noxious properties of compounds. Therefore, the objective of the
present study was to investigate the gene expression of gonadotropins
under in vitro exposition of diclofenac and ibuprofen, isolated.
Pituitary of Astyanax altiparanae were collected and the explants
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were maintained for 12 hours in Leibovitz's (L-15) medium
supplemented in different treatments: a negative control - only L-15;
a positive control - L-15 and 100 nM GnRH (previously established);
and L-15 with 100 nM GnRH in different concentrations 0.1, 1, 10,
100 and 1000 ng.L-1 of diclofenac (Sigma D6899) and ibuprofen
(Sigma I4883). After this period, each pituitary was collected and the
analysis of the gene expression was performed, evaluating the
relative levels of fshb and lhb mRNA. According to the results,
comparing the gene expression of gonadotropins treated with
different concentrations of this NSAIDs, with the positive control,
both, diclofenac and ibuprofen were able to decrease the gene
expression of fshb and lhb in the exposed pituitary at all
concentrations tested, even at very low concentrations, such as 0.1
ng.L-1 and without a dose-response ratio. These results demonstrate
a serious problem that can interfere with fish reproduction,
considering that even the smallest dose can be considered an
endocrine disruptor (in vitro), and since gonadotropins participate in
the gametogenesis, spawning and synthesis of gonadal steroids.
MP048 Influence of reservoirs eutrophication in the trophic
transfer
of
fatty
acids
to
omnivorous
fish
A.D. Gomes, Instituto de Biociências, Universidad de São Paulo /
Fisiologia; C.E. Tolussi, Instituto de Biociências, Universidade de
São Paulo / Fisiologia; C. Figueredo, Universidade Federal de Minas
Gerais; F. Gomes, Universidade de Sao Paulo; F.A. de Godoi,
Instituto de Biociencias Universidade de Sao Paulo / Fisiologia; I.
Boechat, Universidade Federal de São João Del Rei; L.C. Oliveira,
Universidade Federal de Minas Gerais; M. Muñoz-Peñuela, Instituto
de Biociencias Universidade de Sao Paulo / Departamento de
Fisiologia; M. Escalante-Rojas, Instituto de Biociencias
Universidade de Sao Paulo / Fisiologia; R. Lima, Universidade de
São Paulo - USP; M. Pompêo, University of São Paulo /
Departamento de Ecologia e Evolução; V. Marques, Universidade de
Sao Paulo; R.G. Moreira Whitton, Instituo de Biociencias
Universidade
de
São
Paulo
/
Fisiologia
It is well known that the composition of lipids and fatty acids can be
altered in the aquatic environment due to environmental pollution
caused by anthropic activities. In temperate environments, the
eutrophication process results in a replacement of rich-taxon in EPA
(eicosapentaenoic acid, C20: 5n3) and DHA (docosahexaenoic acid,
C22: 6n3), as diatoms, cryptophytes and dinoflagellates, by poor-taxa
these fatty acids (FAs), as chlorophytes and cyanobacteria, altering
the nutritional quality of the FAs transfer to higher trophic levels,
including fish. On the other hand, a study developed in tropical
hypertrophic reservoir showed a high percentage of EPA and DHA
in omnivorous and carnivorous fish, explained by the unusual
presence of a high density of dinoflagellates in the environment.
These data suggest that the dynamics of planktonic organisms, and
hence of FAs transfer, seem to be different in the tropics. On this
basis, the composition of phytoplankton community (mm3/L) and
the profile of FAs (%) of Astyanax fasciatus and Astyanax
altiparanae muscle were identified in four reservoirs with different
degree of eutrophication during three sampling periods (March and
July/2017 and January/2018). The data of the present study
evidenced that the spatial variation exerted greater influence on the
fatty acid profile than the temporal variation, however in both species
it was possible to observe that the changes found in the fatty acids
profile were independent of the degree of eutrophication of the
environment. On the other hand, the fatty acid profile of t A. fasciatus
and A. altiparanae seemed to reflect the phytoplankton composition
and also the metabolism of the animal itself. In general, despite the

69

difference found, the results showed that the eutrophication process
does not result in deficiency of n-3 polyunsaturated fatty acids
(mainly EPA and DHA) in fish even in eutrophic environments,
unlike what is reported to animals from temperate environments.
Financial support: FAPESP (2014/16320-7, 2016/07363-0 and
2017/11530-1).
MP049 Influence of the anthropization on the quality of water
bodies of medium order associated to rural landscapes of the
Paraná
River
basin
(Argentina
),
L. Peluso, CIM-CONICET-UNLP; P.M. Demetrio, Center of
Environmental Research / Departamento de Química; C. Bernasconi,
Centro de Investigaciones del Medio Ambiente- UNLP-CONICET;
A. Natalia, Prefectura Nabal Argentina; F. Rimoldi, Centro de
Investigaciones del Medio Ambiente- UNLP-CONICET / Chemistry
Originally, rural landscapes were considered geographic areas where
anthropization was almost exclusively a result of agriculture and/or
livestock (A/L) activities. At present, while these activities continue
to be predominant in those areas, urbanization and industrialization
(U/I), have been assuming greater relevance, turning the rural areas
into environmentally complex sectors. Therefore, the challenge of
the environmental sciences is to find diagnostic strategies to assess
the environmental impacts of this new scenario. Since surface water
bodies are the final recipients of the pollutants generated in a basin,
the study of water and bottom sediment quality is a informative
approach to assessing the general environmental status of an area.
Within this context, the objective of this study--undertaken in the
upper and middle sectors of the Argentine Paraná-River basin--was
to evaluate the environmental impact of anthropization on the water
and sediment quality of water bodies of middle order associated with
rural landscapes. Sampling sites corresponding to the mouths of
tributaries of the Paraná River were selected. Before the sampling
campaign, the level of anthopization of each SS was estimated from
aspects related to U/I and A/L activities. At each SS, general
parameters of water quality were measured in situ and water and
sediment samples taken for physical, chemical, microbiological and
ecotoxicological assessment. The samples' toxicity was evaluated by
a battery of standardized bioassays (Daphnia magna, Hyalella
curvispina, and Lactuca sativa). The frequency of bioassays that
shown significant effects respect to the control correlated strongly
and positively with anthropization. Lactuca sativa was sensitive to
pollutants of agricultural origin, while the crustaceans provided
consistent responses to the U/I pollutants. The combination of U/I
and A/L activities increased the toxicologic complexity of the water
bodies, producing in general greater adverse effects. Although, in the
rural areas the U/I activities represented a scale notably small in
relation to A/L, the contribution of that activity to the deterioration
of the toxicologic quality of water bodies appeared significant.
MP050 Influence of water matrix on amoxicillin HPLC-MS
determination
and
related
aquatic
ecotoxicity
L. Gomes Coelho, Universidade Federal do ABC / Center of
Engineering Modeling and Applied Social Sciences; R.V. Busto,
M.E. Matsubara, Federal University of ABC / Center of Engineering
Modeling
and
Applied
Social
Sciences
Matrix effects are methodological drawbacks that occur when
compounds interfere in the analytical determination of target
compounds, causing signal suppression or enhancement. Typically,
compounds with high mass, polarity, and basicity are candidates to
cause matrix effects. For example, high performance liquid
chromatography (HPLC) coupled to mass spectrometry (MS) has
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become the predominant analytical method for the quantitative
determination of analytes in biological and environmental matrices
due to its high specificity, sensitivity, and throughput. However, for
complex samples matrix effects have become a major concern in
quantitative HPLC-MS analysis because they affect the accuracy,
reproducibility, and detectability. In aquatic ecotoxicity assays
matrix effect also have an important contribution of macro and micro
components on organisms' behavior, serving as nutrients, enhancing
their metabolism, promoting their growth, reproduction, mobility,
photosynthetic activity or bioluminescence, and mimetizing
ecotoxicological effects. The aim of this study was to investigate the
effect of water matrix on HPLC-MS determination of amoxicillin
antibiotic and aquatic ecotoxicity on algae. Samples containing three
levels of Chemical Oxygen Demand (COD), and macro and
micronutrients were doped with 100 µg L-1 amoxicillin and
evaluated by HPLC-MS and ecotoxicity assays by algae Chlorella
vulgaris and Raphidocelis subcaptata. For HPLC-MS determination,
a 50% decrease in amoxicillin sensitivity was observed with higher
COD sample. For ecotoxicity assays, higher COD sample showed the
toxic effect of the amoxicillin concentration was overlapped by the
positive effects of the matrix composition itself. The chosen
concentration of amoxicillin did not affect algae development, but
the amount of nutrients at the samples enhanced algae growth in more
than 100% compared to a lower COD condition. These results
evidence the importance of matrix effects investigation and
management during the validation and implementation of analytical
and ecotoxicity methods once they can lead to inaccurate outcomes
of
target
compounds.

results, may be useful for the development of wastewater treatment
units of Brazilian hospitals generating from 20m 3 up to 250 m3
wastewaters
day-1.
MP052 Intersex condition and neoplasia in Prochilodus
magdalenae (Characiformes: Prochilodontidae) in the middle
basin
of
the
Magdalena
River,
Colombia.
E. Hernández, Universidad de Murcia / Toxicologia; M. TovarBohórquez, Universidad del Magdalena / Grupo de Investigación y
Desarrollo Tecnológico en Acuicultura; M. Torres-Chaparro,
University of Murcia / Lab. Toxicology-Health Sciences Dpt-Faculty
of Veterinary; S. Espin, University of Murcia / Health Sciences
Department - IMIB Arrixca UM - Faculty of Veternary; A.
Rodríguez-Forero, Universidad del Magdalena / Grupo de
Investigación y Desarrollo Tecnológico en Acuicultura; J. Hoya,
Piscícola San Silvestre S.A. / Grupo de Investigación en Peces
Nativos; A. Estrada-Posada, ISAGEN S.A.E.S.P.; A. GarciaFernandez, University of Murcia / Health Sciences
Intersex condition, understood as the simultaneous presence of
partial or complete testicular and ovarian tissues in the same gonad
of a single gonochoristic teleost fish, seems to be associated with the
exposure to endocrine disrupting chemicals (EDCs), mainly of
anthropogenic origin. The aim of this investigation was to describe
macroscopic and microscopic testicular alterations, and serum
profiles of the sex steroids 17β-estradiol (E2) and 11ketotestosterone (11-KT), in a case of intersexes of two male
populations of P. magdalenae from the middle basin of the
Magdalena River, one wild and the other captive. The hematoxylin
and eosin (H&E) and trichrome histological colorations were used;
serum levels of sex hormones were determined using indirect ELISA.
The wild fish (n=62) were caught in "El Opón" swamp and "Mal
Abrigo" spout; the captive fish (n=54) belonged to Piscícola San
Silvestre S.A. Sampling was conducted weekly from July 1, 2016 to
January 31, 2017. The sex hormone levels were compared between
testicular development stages (rest, early maturation, late maturation,
mature-spawned and regression) and no statistically significant
differences were found. Intersex condition was found in 16% of
individuals (19% of wild and 13% of captive males).
Macroscopically, multiple unilateral or bilateral irregular
nodulations were identified, compromising the normal anatomical
shape of the testicles. The histopathological lesions identified were:
cellular death of the epithelium of the spermatic compartments,
cellular dysplasia with pleomorphic cytoplasm and nucleus and the
presence of multinucleated cells, inflammation foci, fibrosis of the
interstitial space and presence of oocytes within the testicular tissue.
Significant differences were identified between serum 11-KT
(median=100.4 pg/ml) and E2 (median=39.0 pg/ml) levels in captive
males (both intersex and non-intersex fish, p=0.03), and for 11-KT
concentrations among the two populations (58.9±51.2 pg/ml for wild
and 151.7±157.1 pg/ml for captive fish, p=0.001). In contrast, no
significant differences were found between mean 11-KT and E2
concentrations in wild fish, neither between mean E2 values of the
two populations. The development of intersex and neoplasia in these
P. magdalenae male populations could be related to EDCs exposure.
Further studies are essential to identify the potential chemicals
involved and the ecological risk for this and other vertebrate species,
including
humans

MP051 Integrated System of Microbial Fuel Cells in Constructed
Wetlands with Bioenergy Applied in Electro-Oxidation +
VUV/UVC/O3
of
Hospital
Wastewaters
C. Lutterbeck, University of Santa Cruz do Sul / Graduate Programm
in Environmental Technology; .L. Machado, University of Santa
Cruz do Sul / Graduate Program in Environmental Technology
Wastewater generated in health facilities poses a potential threat to
the environment and public health due to the discharge of toxic
chemicals affecting various aquatic species, in addition to the
presence of pathogenic microorganisms. The impact of the
wastewaters produced at these hot spots may cause on the
environment depends on how the effluents are treated, both inside
and outside the source. Thus, together with environmental education
and proactive awareness, concerning the consumption of natural
resources, it is necessary to rethink the control at the sources that
generate the environmental liabilities, which considers the hospital
unit as a reference for the application of cleaner technologies, both
for remediation of the wastewaters as well as the actions that generate
these impacts with health professionals. Another relevant aspect is
that a health care unit should reinforce or include care with
environmental issues, since the health-environment relationship is
extremely dependent. In this sense, the present research brings the
concept of water resources management through sustainable
remediation of hospital wastewaters, adding the recovery of nutrients
and energy by wastewater treatment processes. The research
proposed here will prioritize to include the systems of Microbial Fuel
Cells, integrating Electro-oxidation with electrolytic cell,
compartmentalized with alternating filling of ceramic material
aiming higher retention of soluble and total phosphorus, as well as,
the control of organic pollutants associated with the activities of the MP053 Lipid peroxidation in Astyanax spp. (Teleostei:
health care units, especially residual drugs. Experiments will be Characiformes) in polluted reservoirs of the Metropolitan
carried out at bench and pilot scales that, depending on the obtained Region
of
São
Paulo
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M. Muñoz-Peñuela, A.D. Gomes, Instituto de Biociencias
Universidade de Sao Paulo / Departamento de Fisiologia; C.E.
Tolussi, Instituto de Biociências, Universidade de São Paulo /
Fisiologia; F.L. Lo Nostro, Universidad de Buenos Aires / DBBE,
FCEN, UBA & IBBEA, CONICET-UBA; R.G. Moreira Whitton,
Instituo de Biociencias Universidade de São Paulo / Fisiologia
Billings, Guarapiranga, Jundiaí and Ponte Nova are four important
reservoirs located in the Metropolitan Region of São Paulo (RMSP),
Brazil. The first two are characterized by an intense anthropic action,
so large amounts of pollutants (heavy metals, pharmacological
compounds, among others) are constantly released in the water.
These sources of pollution can generate oxidative stress in aquatic
organisms, thus causing lipid peroxidation and therefore damage to
the membranes of their cells. Therefore, to evaluate if the anthropic
pressure to which these reservoirs are subjected affects the health of
the aquatic fauna, lipid peroxidation in liver was used as biomarker
in adult females of Astyanax fasciatus and Astyanax altiparanae. For
the first species, data were obtained from Ponte Nova, a reservoir
with low anthropic impact, and in two sampling sites of the Billings
reservoir (Bororé and Taquacetuba) twice a year: during the
transition period from rainy to dry and dry season. For the second
species, data were obtained from Jundiaí, also considered with low
anthropic impact, and two sites of the Guarapiranga reservoir
(Aracati and Barragem) three times in the year: in the transition
period from rainy to dry season, dry season and rainy season. Hepatic
lipid peroxidation was analyzed by the Xylenol Orange Assay. A.
fasciatus females collected in Bororé (Billings Reservoir) during the
dry season were those that showed the highest value of
hydroperoxides, compared with the other sites and with the same
point during the transition period. A. altiparanae females presented
highest values of hydroperoxides in the points of the Guarapiranga
reservoir during the dry season compared with other seasons, and
with Jundiaí at this same period. In Jundiaí reservoir it was also
observed higher values of hydroperoxides in the liver during the
rainy season, compared to other seasons within this same point and
also compared with the points of the Guarapiranga reservoir.
MP054 Mercury and Cadmium concentrations in main tissues of
key species from the the floodplain of the Sogamoso River
A.D. MORA VELASCO, Pontificia Universidad Javeriana /
Environmental
and
Rural
Studies
The anthropogenic pollution of water bodies is caused by different
human activities, affecting the physicochemical conditions of the
water. Mercury and Cadmium are the trace metals more studied for
being related to various tragedies by intoxication, its main
characteristic is its incorporation into the aquatic biota tissues that are
constantly in contact with these metals. The marshes or also called
lagoons El Llanito, San Silvestre and Sábalo are connected and
belong to the floodplain of the Sogamoso River, which one is a
tributary of the Magdalena River. Close to the San Silvestre Basin is
built a sanitary landfill, whose leachates are polluting with trace
metals the floodplain, also, the production of hydrocarbons, gold and
livestock (extensive cattle ranching) are activities that are carried out
near or within the lagoons. The greatest source of pollution for this
complex comes from dumping both domestic and industrial wastes
that do not meet, in many cases, with the provisions of the law and
this has caused an environmental degradation. The aim of this study
is to determine the toxicological status of the key species that lives in
this floodplain, according to the concentrations of mercury and
cadmium in their tissues in order to have a major knowledge about
the ecosystem status and alert the community if the levels of trace
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metals exceed the international limits established by WHO.
MP056 The effects of landscape changes in the
macroinvertebrates community of Salvinia articulata: an
ecosystem
models
study
M. Yoshi, NEEA/ CHREA - São Carlos Engineering School / São
Carlos School of Engineering; L.J. Kato, NEEA/CRHEA/SHS, São
Carlos Engineering School, University of São Paulo; J. Freitas, T.J.
Pinto, University of São Paulo / São Carlos School of Engineering;
B. Veloso, Chemistry Institute - University of Campinas; C.C.
Raimundo, Chemistry Institute - University of Campinas / Química
Analitica; L.C. Schiesari, University of São Paulo / Escola de Arte,
Ciências e Humanidade; M.A. Daam, New University of Lisbon; E.
Espindola,
University
/
Hydraulics
and
Sanitation
Since 2005, in the southeastern region of Brazil, the expansion of
sugarcane cultivation areas previously occupied by pasture has
occurred. This expansion is due to the national energy demand for
ethanol from sugarcane. The present study aimed to evaluate the
effects of the pasture landscape change for sugarcane in the
macroinvertebrate communities associated with the roots of the
aquatic macrophyte Salvinia auriculata. The study area is located in
an experimental farm in the municipality of Brotas/SP/Brazil, where
plots of 2,500m2 with a mesocosmos of 9,000L at the center are
installed with the following treatments: conventional pasture;
intensive pasture with application of nutrients in the soil, and
sugarcane with application of nutrients in the soil and the insecticide
Regent 800WG (a.i. fipronil), following the management of the crop.
Sampling was carried out using a 210 mm mesh with a 30 cm
diameter area, 65 days after the application of nutrients NPK and 30
days after application of the insecticide in the areas of intensive
pasture and sugarcane. The results of the application of the ecological
indexes of richness and diversity showed there were not statistical
difference among the treatments (p >0,05). The families with the
highest occurrence were Diptera (34%), Odonata (10%) and
Hemiptera (5%). Because it is an insecticide, the presence of Regent
800WG, in conventional pasture 1.6 µg/L, intensive pasture 3.4 µg/L
and sugarcane 34.7 µg/L, didn't affect the aquatic macrophytes and
these biomasses, respectively 55 gr, 44 gr and 54 gr, not having a
significant and direct effect (p>0,05). Only the effect is observed
when calculating the BMWP index (Biological Monitoring Working
Party), where all the treatments presented low scores: conventional
pasture 26.6; intensive pasture 24.6 and sugarcane 21.0, but is
observed a little difference (not significant, p>0,05) among the
treatments, in addition to the absence of shredders feeding group,
thus demonstrating that there is an absence of sensitive organisms
showing a degradation in all landscapes. The results show that even
without statistical significance, effects on the macroinvertebrate
communities associated with the roots of aquatic macrophage S.
auriculata can be found, such as the absence of individuals from
functional feeding groups and the low scores of BMWP.
MP057 The Effects of Sublethal Mercury Contamination on
Cardiac Responses to Progressive Hypoxia in Two Neotropical
Freshwater
Fishes
D.A. Monteiro, Federal University of Sao Carlos / Department of
Physiological Sciences; F.T. Rantin, Federal University of Sao
Carlos (UFSCar) / Department of Physiology; A.L. Kalinin, Federal
University of Sao Carlos / Department of Physiology
Hypoxia and mercury contamination often co-occur in tropical
freshwater ecosystems, but the interactive effects of these two
stressors on fish populations are poorly known. The effects of
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inorganic mercury (Hg) on electrocardiogram (ECG) responses to
progressive hypoxia were investigated in two ecologically distinct
Neotropical freshwater fishes, matrinxã Brycon amazonicus and
traíra Hoplias malabaricus. Matrinxã were exposed to a sublethal
concentration of 0.1 mg/L of Hg in water for 96h. Traíras were
exposed to trophic doses of Hg (0.45 mg as total Hg, each 96h, for
30 days) using juvenile B. amazonicus as prey vehicle. Both species
showed a bradycardia in progressive hypoxia but Hg exposure
impaired cardiac electrical excitability in both fish species, leading
to first-degree atrioventricular block, profound extension of the
ventricular action potential (AP) plateau, and the development of
cardiac arrhythmias and anomalies (atrial fibrillation, extra systoles,
negative QRS complex, T wave inversion), especially in hypoxia
below O2 partial pressures (PO2) of 40 mmHg. Moreover, the subchronic dietary Hg exposure induced intense bradycardia in
normoxia in traira, lengthening of ventricular AP duration coupled
with prolonged QRS intervals. This indicates slower ventricular AP
conduction during ventricular depolarization. Overall, the data
indicate that acute waterborne and sub-chronic trophic inorganic
mercury exposures, at sub lethal doses, cause damages in electrical
stability and rhythm of the heartbeat, leading to a myocardial
dysfunction which is further intensified during hypoxia. These
changes could lead to impaired cardiac output, with consequences for
swimming ability, foraging capacity, and hence growth and/or
reproductive performance. Financial support: FAPESP 06/50772-6.
MP058 The sensitivity of Diaphanocypris meridana, an
Ostracoda from South and Central America, to copper chloride
D.F. Gomes, Federal University of Rio de Janeiro / Postgraduate
Program in Biological Sciences; H.P. de Brito, Federal University of
Rondônia.; O. Malm, Federal University of Rio de Janeiro /
Biophysics Institute Carlos Chagas Filho,; W.R. Bastos, Federal
University of Rondônia.; A. Arenzon, Universidade Federal do Rio
Grande do Sul / Center of Ecology - Ecotoxicology Lab
Ostracoda is one of the most diverse groups in the aquatic ecosystem.
Although they are abundant in Brazil few studies have been
developed with these organisms, mainly in the Northern Region. This
study aims to assess for the first time, the sensitivity of
Diaphanocypris meridana (Furtos, 1936) Würdig & Pinto, 1990) to a
reference substance. The organisms were collected in Natural Park
of Porto Velho - RO, coordinates: (8º41'13.26 "S 63º52'10.06" W),
and taken to the Environmental Biogeochemistry Laboratory Wolfgang C. Pfeiffer of the Federal University of Rondônia - UNIR.
In the laboratory, they were kept in glass beaker (1 liter) with 250 g
of calcined sediment (550 ºC / 5 h) and 750 mL of reconstituted water
(pH 7.0-7.6), hardness 40-48 mg CaCO3, electrical conductivity of
160 μS.cm⁻¹), and photoperiod of 12h / 12 (light / dark). Feeding was
based on 20 mL of Nutricon® fish feed (2 g to 1 liter distilled water)
once a week. The sensitivity to copper chloride expressed in LC50;
48h and 95% confidence interval was based on four acute toxicity
tests. Each assay was conducted in darkness and followed culture
standard. The following concentrations (0; 0.01, 0.02, 0.04, 0.06,
0.08 mg.L-1) were used. With a LC50; 48h of 0.02 mg.L-1 (0.01 0.02 mg.L⁻¹) D. meridana has been shown to be sensitive to copper
chloride when compared to data from others test-organisms available
on the literature, as the Cladorerans Daphnia magna (CL50; 48h =
0.038 mg.L-1 (0.003 mg.L-1 to 0.581 mg.L-1) and Ceriodaphnia
dubia (LC50; 48h = 0.58 mg.L-1 (0.42 mg.L-1 to 0.80 mg.L-1); or
the Ostracoda Heterocypris incongruens (LC50, 48h = 0.015 mg.L1). Although the sensitivity of D. meridana to other elements is still
unknown, the preliminary result of this study is promising since the
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sensitivity of D. meridana presented values very close to that species
widely used in ecotoxicological studies, which reinforces the
importance of producing more information about the sensitivity of
this
species.
MP059 The use of aquatic ecosystemic models to evaluate
ecotoxicological
effects of
soil
usage modifications
E. Espindola, University / Hydraulics and Sanitation; I. Baima,
Universidade de Sao Paulo / Hidraulica e Saneamento; M. Yoshi,
NEEA/ CHREA - São Carlos Engineering School / São Carlos
School of Engineering; L. Girotto, University of São Paulo; J.
Freitas, University of São Paulo / São Carlos School of Engineering;
E. Saldanha, APTA - Brotas/SP; B. Veloso, Chemistry Institute University of Campinas; C.C. Raimundo, Chemistry Institute University of Campinas / Química Analitica; L.C. Schiesari,
University of São Paulo / Escola de Arte, Ciências e Humanidade; L.
Martinelli,
Universidade
de
Sao
Paulo
In the last decades several regions of Brazil have heavily invested in
the replacement of natural systems, such as the Cerrado, for the
establishment of pasture and, later, the production of monocultures
of sugarcane. Consequently, several environmental impacts have
been recorded with landscape changes, including the adoption of
fertilizers and the use of agrochemicals as common practices for
example. To evaluate such effects, 15 experimental units of 50 x 50m
were constructed in the city of Brotas, Sao Paulo, Brazil, in 3
different treatments (pasture: P, intensive pasture: PI and sugarcane:
C), in which are inserted aquatic mesocosms of 9 m3. The mesocosms
are being monitored since October 2018, including limnological
variables and toxicity tests with water samples. The results obtained
demonstrate the effect of the addition of fertilizers on the increase of
conductivity (before: P - 13.3 ?S/cm and PI and C: 31.3 µS/cm, then:
P - 5.3 µS/cm and PI and C 185.1 µS/cm) and total phosphorus (P:
120.2 µg/L, PI: 451.09 µg/L and C: 389.23 µg/L), as well as in
chlorophyll concentration (? 15 µg/L in P, between 8 and 20 g/L in
PI and ? 30 g/L in C). Concentrations of 2,4D (herbicide) and
Fipronil (insecticide) were found in all mesocosms, being higher in
PI (mean value: 212 µg/L of 2,4 D and 3,4 g/L of Fipronil) and C
mean value: 291 µg/L of 2,4 D and 34,7 g/L of Fipronil) and lower
in P (mean value: 100,8 µg/L of 2,4 D and 1,6 g/L of Fipronil). Acute
effects on C. silvestrii occurred only in C (mortality between 15 and
65%), but deleterious effects on reproduction occurred in all
treatments, with P (9.6 neonates/female)> PI (15.8 neonates/female),
with a mean of 21.7 neonates/female, while in the control the mean
was 21.7. In situ tests with the native amphibian species Physaleamus
natterei and Scinax fuscovarius do not characterize acute and chronic
effects. Eichhornia crassipes and Salvinia auriculata) and associated
macroinvertebrate fauna also do not demonstrate significant effects
on plant biomass, although replacement of associated fauna species
has been recorded in some treatments. Continuity of long-term
studies (4 years) will allow a wider assessment of the deleterious
effects on aquatic ecosystems caused by landscape change.\n
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Microplastic pollution in Latin America: current state and gaps TP003 Effects of trophic exposure to phthalates in the brain of
knowledge
the
catfish
Rhamdia
quelen.
I.C. Guiloski, Federal University of Paraná / Genetics Department;
TP001 Detection of Microplastics in Sediment Traps L. Fernanda Oya Silva, Universidade Federal do Paraná / Genetics
D. Leon, University of Wisconsin, Superior; L. Rios-Mendoza, Department; R.D. Simeoni, F.R. Marcondes, UFPR / Genetics; B.
University of Wisconsin - Superior / School of Natural Resources Deda, Federal University of Paraná / Genetics Department; A.J.
and Environment; A. RUIZ, J.A. Sanchez Cabeza, M. Rangel Garcia, Martino-Andrade, Federal University of Paraná / Department of
Universidad
Nacional
Autonoma
de
Mexico Physiology; R.A. Bombardelli, Federal University of West Parana /
Synthetic microplastic (MP) particles are an emergent contaminant Aquaculture; H.C. Silva de Assis, Federal University of Paraná /
worldwide. Most of the information on MPs come from surface water Pharmacology; M. Cestari, Federal University of Paraná / Genética
and sediment samples, hence there is a gap in the knowledge of Ecotoxicological studies have shown that phthalates affect aquatic
occurrence and abundance of MPs in the water column and organisms in the environment and they have been found in humans
sedimentary particles. We presented preliminary results from an as well. However, there are rare limited studies with these
ongoing assessment of the temporal variability of MP abundance in contaminants in Neotropical fish. This study evaluated the effects of
suspended particle material in the urbanized coastal lagoon Estero de trophic exposure to phthalates Di-n-butyl phthalate (DBP) and DiUrias, Mazatlan, Mexico (Gulf of California). Samples were iso-pentyl (DiPeP) in the brain of the Rhamdia quelen fish utilizing
collected between 2017 and 2018 by using sediment traps (PVC non-usual biomarkers for these substances. The Fish were
tubes, 1 m length and 10 cm diameter, installed at 3 m depth). MPs acclimatized for 180 days in 2,000 L tanks. After their
were extracted by sieving (250 to 20 m mesh) and the synthetic acclimatization, the animals were weighed and transferred to an
polymers were identified by FTIR-ATR spectrophotometer. MPs individually 20 L aquarium and randomly distributed into 8 groups
were detected in 75% of the samples, from which fibers (75%) and (n=15): negative control, DBP (5 µg/Kg, 25 µg/Kg and 125 µg/Kg),
fragments (25%) were the most abundant and the main synthetic DiPeP (5 µg/Kg, 25 µg/Kg and 125 µg/Kg) and positive control. The
polymers were polyester (35%), nylon (13%), polyethylene (1%), doses of phthalates were injected in gelatinous capsules according to
and
polypropylene
(1%). the weight of the animal. The capsules were inserted into cubes of
commercial food with solidified colorless gelatin and given to the
TP002 Development of 3D fish gonadal spheroid with the RTG- animals. During the bioassay, 15 doses of the phthalates were
2 cell line as an in vitro tool for environmental toxicity administered during 48-hour intervals, totaling 30 days of exposure.
evaluations.
After exposure, the animals were anesthetized with benzocaine and
T. Vicari, UFPR / Genetics; G. Rossi, UFPR / Celular Biology; S.L. euthanized via the medullar section. Samples of brain were collected
Calado, Federal University of Paraná / Pharmacology; L. Fernanda for the comet assay procedures and the quantification of enzymes
Oya Silva, Universidade Federal do Paraná / Genetics Department; involved in the neurotransmission (acetylcholinesterase-AChE). The
E.d. Trindade, Federal University of Paraná / Cell Biology; H.C. trophic exposure to phthalates did not cause DNA damage to the
Silva de Assis, Federal University of Paraná / Pharmacology; D. brain. Other studies demonstrated oxidative DNA damage in the
Morais Leme, Universidade Federal do Paraná; M. Cestari, Federal liver, kidneys and testes following exposure to phthalates. DBP
University
of
Paraná
/
Genética caused an increase in AChE activity at all doses. In contrast, DiPeP
Academic and regulatory studies use large numbers of fish annually. raised the AChE activity at the lowest doses and inhibited enzyme
The use of primary cells from fish offer an in vitro alternative for the activity at the highest dose. The results did not show a concentration
assessment of chemical toxicity and the evaluation of environmental dependent effect. A recent report showed that DBP caused
samples in ecotoxicology. Their uses, however, are not without deleterious effects in the developing nervous system in zebrafish. We
limitations, which includes short culture periods (i.e. longevity and did not find any other studies pertaining to the effects of DiPeP on
the loss of organ-specific functionality over time). Three- acetylcholinesterase in fish. Both phthalates interfered in the nervous
dimensional (3D) cell culture models (spheroids) provide significant system of the Rhamdia quelen. DiPeP demonstrated different effects
advantages in pre-clinical and toxicological research, mainly for according to the dose. This study is one of the first reports utilizing
mammalian models. When applied to fish species, 3D cell culture can environmental relevant doses of phthalates in Neotropical fish.
offer significant advantages for environmental applications. Whilst
spheroid technology is well established for mammalian toxicity TP004 Improved methods for analysis of microplastics in
studies, until now, it has been poorly considered for environmental different
environmental
matrices
applications in aquatic vertebrate species like fish. Currently, aquatic N. Exposito, Universitat Rovira i Virgili / Chemical Engineering; J.
toxicity tests are mostly performed with whole fish due to the high Rovira, Universitat Rovira i Virgili; J. Sierra, University of
representativeness of this group for the aquatic biota. However, Barcelona / Faculty of Pharmacy, Soil Science Unit; J. Folch,
ethical and legal issues have led to the search for in vitro alternatives Universitat Rovira i Virgili / Department of Biochemistry and
in order to reduce the number of fish used in research from the Biotechnology; E. Peñuela, University of Barcelona / Faculty of
academic and industrial sectors. Therefore, our study describes the Pharmacy; M. Schuhmacher, Rovira i Virgili University / Chemical
development and application of fish gonadal organotypic culture (3D Engineering
cell culture), using the RTG-2 cell line for the assessment of An estimated of 275 million tonnes of wastes are generated annually
environmental contaminants. Due to the importance of gonadal tissue which 4.8 to 12.7 million tonnes are plastic materials due to an
during the transmission of genetic information through the evaluation improper disposal. The most widespread and abundant pollutants in
of specific endpoints, this model suggests that fish gonadal spheroids seas, oceans and river system are plastic litter. Most plastics are nonmay be useful as a new in vitro organotypic assessment tool for use biodegradable but merely fragment into small pieces (< 5mm), called
in
ecotoxicological
monitoring. microplastics (MPs), that remain for a long time in the water and
potentially harm the aquatic biota. Microplastics contamination has
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emerged as a global environmental issue as it has become
increasingly known that microplastics are distributed widely
throughout the globe. Generally, the environmental risk assessment
of new contaminants has become an issue when there is a significant
lack of knowledge concerning its fate and distribution in environment
and its potential toxicity. For the execution of an accurate evaluation
of environmental risk by microplastics, it is necessary to know the
quantity and to evaluate the suitability of the existing methods or to
develop new one for its analysis in environmental matrices.The
objective was to evaluate and optimize existing methods and develop
a methodology and guidelines for the analysis of MPs in
environmental matrices. For that porpose sediment, seawater and
sandy beach samples were collected from costal area. Sampling sites
have different degrees of anthropogenic pressures such as industrial
harbor, sewage treatment plant discharges and terrestrial runoff. The
sand and sediment samples were sieved and the bigger particles (0.5;
1; 2 mm) were classified by size and type, (fibers, film, pellets,
fragments, granules), polymeric composition verified through
Fourier-transform infrared (FTIR-ATR) and Raman spectroscopy.
The MPs contained in the small fractions (< 0.5 mm) were separated
by flotation with ZnCl solution (density 1.8 g cm-3) and filtered
throught a polycarbonate filter (10 µm pore). After that, organic
matter retainded in the filter was removed using different methods:
alkaline digestion, peroxidation, ozonation and enzymatic digestion.
Depending on the sample characteristics, combined oxidative
methods have been proposed. After organic matter removal, MPs
were quantified and identified by Nile Red dyeing and spectroscopic
analysis.
TP005 Macro and microplastics in remote areas: the case of
Revillagigedo
Archipelago
(Mexico)
T. Pelamatti, CICIMAR-IPN; L. Rios, University of WisconsinSuperior / Natural sciences; R. Gonzalez-Armas, F. Galván-Magaña,
CICIMAR-IPN
Plastic pollution is ubiquitous, ocean currents can transport floating
objects around the world and reach remote areas far away from the
main sources of pollution. Not even remote uninhabited islands are
safe from plastic pollution. Once in the oceans, debris can adsorb
toxic compounds that concentrate on their surface, potentially being
transferred to the animals that ingest them. For this reason, a baseline
study of plastic pollution was conducted from 2016 in the remote
Revillagigedo Archipelago, in the Mexican Pacific Ocean. The four
islands are located 240 nautical miles south of Baja California
peninsula and are protected since 1994 due to the high level of
endemism and fragility they show in both terrestrial and aquatic
environments. Samples were collected from April 2016 to January
2018 using a 333µm mesh manta net for the quantification and
characterization of floating plastics. Additionally, two beach
collections were done on two islands, to characterize the debris and
to quantify the organic pollutants adsorbed on beached plastics. In
total, 47 manta net samples were collected and kept frozen until the
analysis under a dissecting microscope, finding an average of 4.8
plastics/1000m2, with the 75% of the collected pieces being
microplastics (< 5mm). Most of the debris were white (29%), blue
(22%) or black (17%), while polyethylene and polypropylene were
the most common polymers found. The chemical analysis of
adsorbed organic pollutants revealed that one of the macroplastics
collected on San Benedicto island had a high concentration of DDTs,
while polycyclic aromatic hydrocarbons were detected in all the
analyzed samples. The archipelago is home to a big variety of marine
animals and birds, that could be threatened by plastics. Filter feeding
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megafauna such as humpback whales, manta rays and whale sharks
could ingest micro and macroplastics that can release compounds
such as DDTs and have toxic effects on their vulnerable populations.
Floating plastics were found also on the beach, where they are
available to the ingestion by terrestrial species of animals, many of
which are endemic to the islands and endangered to extinction. More
investigation is needed to determine the impact that plastic debris is
having on the fragile ecosystem of these remote islands.
TP006 Microplastics quantification and characterisation in
Mediterranean
coastal
area
N. Exposito, Universitat Rovira i Virgili / Chemical Engineering; J.
Rovira, Universitat Rovira i Virgili; J. Sierra, University of
Barcelona / Faculty of Pharmacy, Soil Science Unit; J. Folch,
Universitat Rovira i Virgili / Department of Biochemistry and
Biotechnology; E. Peñuela, University of Barcelona / Faculty of
Pharmacy; M. Schuhmacher, Rovira i Virgili University / Chemical
Engineering
Nowadays, microplastics (MPs), particles < 5 mm, have been
identified as emerging environmental pollutants with an unknown
but possible risks for marine ecosystems and humans. The land-based
plastic debris inputs into the sea have been attributed to the
mismanaged plastic waste (MMPW) generated in the coastal cities
and transported to coastal areas or emitted trough submarine
discharges. This higher MPs abundances combined with its potential
toxicity (physical blockage and abrasion, additives leakages,
pollutants carriers), might to affect the good ecology state of
important regions of mussel's cultivation and fisheries at
Mediterranean coasts. This study aims to assess the quantity, material
composition and morphology of MPs particles and fibers in coastal
sediments, sandy beaches intertidal zone and water surface samples
from Tarragona (Catalonia, Spain) coast, as a part of the
requirements to carry out an environmental risk assessment (ERA) of
microplastics pollution. Sediment, seawater and sandy beach
samples (n=30) were collected from costal area. Sampling sites have
different degrees of anthropogenic pressures such as Tarragona
industrial harbor, sewage treatment plant discharges and terrestrial
runoff. The bigger particles (0.5-5 mm) were classified by size and
type, (fibers, film, pellets, fragments, granules), polymeric
composition verified through Fourier-transform infrared
spectroscopy (FTIR) and Raman-Spectroscopic analyses and
quantification with stereoscopic microscope. The small fractions
were quantified and identified by Nile Red dyeing and Fluorescence
Microscopy. In all samples of each environmental matrices (sand,
sediment, and superficial water) MPs were detected. Synthetic
polymeric like ball fibers associated with zooplankton, floating
algae, remains of phanerogams were reported in superficial seawater,
and marine sediments. MPs found in seawater and sediments samples
suggest the input trough terrestrial run-off and discharges of
wastewater treated effluents. The synthetic polymeric like fibers balls
found in sediment sample and seawater surface could be masking the
density values obtained because these are accounted as a unity, thus
for reliable results, it is necessary to account the total synthetic
polymeric like fibers into the fiber ball. In marine sediment and sand
fine fractions, a high quantity of polymeric like fibers were detected.
TP007 The effects of Gamma alumina based nanomaterials
added
to
soil
on
tomato
plants
growth
T.M. FONOVICH, Universidad Nacional de San Martín / Escuela de
Ciencia y Tecnología; S. Perez Catan, CNEA / Lab. Análisis por
Activación Neutrónica, Centro Atómico Bariloche; L. BLANCO
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BERMUDEZ, Universidad Nacional de San Martín / Escuela
Nacional de Ciencias Biológicas; S.I. NIEVAS, Comisión Nacional
de Energía Atomica / Departamento de Química; C. PEREZ COLL,
Universidad Nacional de San Martín / Instituto de Investigación e
Ingeniería
Ambiental
Contamination of environmental compartments by nanomaterials
(Nms), as well as in salts used during their synthesis could be
expected. We have recently worked both with gamma-alumina based
nanomaterials, two of them containing Ni (Al-Nm, NiO-Nm and NiNm) and one Ni soluble salt on tomato plants. Those results have
shown the inhibition of rooth and hipocotyle elongation, under
exposure to Ni(NO3)2.6H2O solution, while none effect could be
observed by exposure to any nanomaterial. We have also previously
conducted one assay using lysimeters filled with soil from GanGan,
province of Chubut (Argentina), irrigating them with metal salt
solutions as well as NiO-Nm, demonstrating Ni retention and
bioavailability of the metal. The purposes of the present work were:
a) to evaluate possible effects of the above mentioned materials on
tomato plants growth on soil under laboratory conditions and b) to
explore Nms metals fate in soil containing lysimeters. Plants were
cultivated by triplicate (8 plants per recipient) on 150 g of soil
mixture containing 50:50 (W/W) garden soil and GanGan soil. They
were irrigated with deionized water alone (control), Al-Nm, NiO-Nm
and Ni-Nm suspensions (100 mg/L each) or Ni(NO3)2.6H2O
solution at 20 and 190 mg of Ni/L. Aerial plant parts wet weight and
stem and leaf extracts protein concentrations were determined.
Lysimeters were filled with 4 kg of soil from GanGan and were
irrigated under laboratory conditions up to 142 days with deionized
water alone (Controls), NiO-Nm and Ni-Nm suspensions (100 mg/L
each). Eluates were collected at different times and Al, Fe and Ni
concentrations were measured through an ICP-Plasma
spectrophotometer. Wet weight of plants was significantly low under
Ni(NO3)2.6H2O (190 mg/L) treatment when compared to Control
plants (0.33 ± 0.02 vs 0.49 ± 0.09 g/plant). A decrease of protein
concentration was evident both in plant stem extracts under Al-Nm
(0.30 ± 0.05 mg/tissue g) and Ni-Nm (0.29 ± 0.06 mg/tissue g)
treatments, against Control plants (0.38 ±0.01mg/tissue g). Al and Fe
profiles evidenced significantly higher concentrations in NiO-Nm
and Ni-Nm treated lysimeters than in Control ones. On the other
hand, Ni profile only evidenced higher concentrations in Ni-Nm at
certain elution times and no differences in NiO-Nm with respect to
Control lysimeters. These last results are in agreement with our
previous preliminary findings and could probably explain in part
plant
experiments
results.
TP008 Toxicity of Al2O3-nanoparticles on Cnesterodon
decemmaculatus (Pisces: Poeciliidae) and Rhinella arenarum
larvae
(Amphibia:
Bufonidae).
G. SVARTZ, UNSAM - CONICET / Instituto de Investigación e
Ingeniería Ambiental y Escuela de Ciencia y Tecnología; S. Perez
Catan, CNEA / Lab. Análisis por Activación Neutrónica, Centro
Atómico Bariloche; C. PEREZ COLL, Universidad Nacional de San
Martín / Instituto de Investigación e Ingeniería Ambiental
Alumina nanoparticles (NP-Al2O3) are widely used as coatings and
abrasives due to their excellent dielectric and abrasive properties.
Nevertheless one of the most important applications at local level is
the synthesis of ceramics with nano porous composite membranes
and catalysts, eg Ni/gamma alumina for ultrafiltration processes.
These materials have a high adsorption capacity and are considered
chemically active due to the presence of oxhydryl radicals. Due to
these characteristics and considering that NPs may appear in water
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body from potentially dangerous effluent discharges, they deserve a
more rigorous evaluation of their effects on the environment and
human health. The aim of this study was a comparative evaluation of
acute and chronic toxicity of a nanoceramic catalyst Ni/γ- Al2O3
(NC) and NPs involved in their synthesis: γ- Al2O3 support (SPC)
and NiO/γ- Al2O3 precursor (PC) on two aquatic species,
Cnesterodon decemmaculatus adults and Rhinella arenarum larvae
by standardized bioassays. Amphibian larvae were more sensitive to
NPs than fish. In this sense, toxicity significantly increased over time
in R. arenarum larvae exposed to PC and NC and remained almost
constant to SPC. PC toxicity was greater than that of NC and SPC at
chronic exposure. The values of 96 h-LC50 were 72.05, 91.23 and
109.93 mg/L and 336 h-LC50 were 70, 5.11 and 18.47 mg/L for SPC,
PC and NC respectively. Amphibian larvae also exhibited sublethal
effects such as collapsed cavities, edema, axial flexures, and
behavioural alterations as hyperkinesia and reduced movements. In
contrast, exposed Cnesterodon decemmaculatus organisms survived
to NP highest concentration (100 mg/L) even without exhibiting
sublethal effects. These results evidence the need to develop
standardized ecotoxicity bioassays with specific sensitive species
and to perform more than one species test in order to ensure
environmental sustainability and for species conservation purposes.
Incidence, risk assessment, fate and removal of emerging
pollutants in LatinAmerica: Building a thematic network
TP009 Altered gene expression in HepG2 cells exposed to a
polyamine
putrescine
F. Campos-Pereira, Unesp - Institute of Biology / Biology; R.V.
HARA, UNESP - UNIV ESTADUAL PAULISTA / Department of
Biology; K. Moraes, M. Marin-Morales, Unesp - Institute of Biology
/
Biology
The sources of surface and groundwater have suffered constant
contamination by human activities. Among these activities, the
cemeteries are causing serious health and environmental problems
due to production and release of necrochurume, a liquid resulting
from the decomposition of the bodies, which is able to percolate into
the soil and contaminate underground water sources. This liquid is
composed of various organic substances, among which putrescine
(C4H12N2) a polyamine, which acts as an intracellular messenger
and is related to the processes of differentiation and cell growth. The
aim of this study was to evaluate the expression of genes involved in
DNA repair processes (ERCC1, APEX1 and CHEK1) and genes
involved in the control of oxidative stress (SOD1A, CAT, GPx1 and
GSR). Approximately 5x106 cells were grown in culture flasks (25
cm2), exposed for 24 hours at non-cytotoxic concentrations of
putrescine, corresponding to 70%, 50%, 30% and 10% of the LD50,
which is 463 mg/kg for rats. RNA was extracted from the cells and
the CDNA was synthesized. Each assay was run on StepOnePlusTM
real-time PCR instrument (Applied Biosystems) in triplicate and
expression fold-changes were derived using the comparative CT
method. Statistical analysis was performed by ANOVA, pos test
Tukey (p < 0.05). According to the results of the gene expression,
was observed upregulation for SOD1A in cells exposed 10% of
putrescine. CAT presented upregulation in cells exposed 50% of
putrescine and GSR upregulation for 10% and 70% of putrescine.
Regarding the repair genes, all genes evaluated showed increased
expression in the cells exposed to 10 and 50% of putrescine, mainly
APEX1. These results are important because they demonstrate the
ability that putrescine to modulate level of gene expression related to
important mechanisms of the cell. Several studies have been
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conducted to evaluate the necrochurume potential contamination, but
little is known about its physical and chemical properties. The
obtained information on the effects of putrescine present in
necrochurume is extremely important, because besides of alerting for
the potential as an environmental pollutant, it can lead to a better
understand of the action mechanisms of this substance.
TP010 ASSESSMENT OF THE AGRONOMIC POTENTIAL
OF A LIQUID BIOFERTILIZER PRODUCED FROM
POULTRY LITTER AND BOVINE MANURE AND ITS
APPLICATION
IN
AGRICULTURE
M.O. Rezende, University of São Paulo / Chemistry; M. Landgraf,
Universidade de Sao Paulo / Fisico Quimica Molecular; E. Oliveira,
Federal University of Sao Carlos; P.R. Villas Boas, EMBRAPA Brazilian Agricultural Research Corporation Ministry of Agriculture,
Livestock,
and
Food
Supply
The circular economy and sustainability in the agricultural sector
approach guides to the development and implementation of
alternative techniques for the use of synthetic inputs in the
fertilization of soils and farming and also in the cycling of waste
generated along agricultural production chains. In this way,
researchers and farmers have been encouraged to experiment
biofertilizers prepared from the digestion of organic materials instead
of mineral fertilizers. A liquid biofertilizer is the designation given
to the effluent obtained from the aerobic or anaerobic fermentation
of organic matter and water, whose final product contains live or
latent cells of microorganisms. The purpose of this work is to
evaluate the agronomic viability of a biofertilizer produced by the
digestion of agricultural residues (poultry litter and bovine manure),
characterizing it in several stages in terms of acidity, electrical
conductivity, macro and micronutrient concentration, organic matter
content of humic substances among others and attributes of sanitary
quality (thermotolerant coliforms, total and E. colli) in accordance
with Normative Instruction 28 of the Ministry of Agriculture,
Livestock and Food Supply (MAPA) of July 27, 2007. The
characterization has shown a significant concentration of macro
(NPK) and micro nutrients (Ca, Mg, Mn, Fe, Zn, B), high organic
matter content and propitious fertility conditions such as pH,
electrical conductivity and saline index. It is expected that the
bioproduct evaluated, besides contributing to the cycling of
agricultural residues by the circular economy perspectives, presents
relevant agronomic and environmental potential in terms of soil
fertility
and
crops.
TP011 ATMOSPHERIC TRANSPORT OF BLACK CARBON
FROM CONTAMINATED URBAN AREAS TO ANDEAN
GLACIERS
L. Villacura, Universidad de Chile; M. Leiva, Universidad de Chile
/ Centro Ciencias Ambientales y Departamento de Química, Facultad
de Ciencias; C.A. Manzano, Universidad de Chile / Chemistry; R.
Toro, Centro de Ciencias Ambientales CCA - Universidad de Chile /
atmospheric
chemistry
Black carbon (BC) or soot is a term used to describe the refractory
carbonaceous residues resulting from the incomplete combustion of
biomass and fossil fuels. It is one of the most important
anthropogenic components of fine particles. BC is relatively resistant
to degradation and it can be used as an indicator of biomass burning
and anthropogenic sources in natural environments. Additionally,
BC could have a direct impact on climate by heating the atmosphere
and reducing the surface albedo when it is deposited in snow and ice,
and it could also be transported long distances. Most of the glaciers
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in the South American continent are in Chile (70%), therefore the BC
emissions and its transport to high altitudes from urban centers is of
concern. This project aimed to use an unmanned aerial vehicle
equipped with a portable microAethalometer and meteorological
sensors to characterize the atmospheric mixing layers of the cities of
Santiago and Chillán (in Chile), to assess the potential atmospheric
transport of BC. Measurements were carried out during August 2018,
and HYSPLIT models were used to calculate air trajectories using
meteorological data and frequency analysis. The results showed that
the BC generated in urban areas had daily variations ranging from 16
μgm^-3 to 1 μgm^-3, and from 32 μgm^-3 to 0.1 μgm^-3 in Santiago
and Chillan respectively. The highest concentrations of BC were
observed at low temperature conditions during days and nights, and
they decreased at greater heights and with warmer temperature
during the day. A characterization of the BC mixing layer up to 300
m height was achieved. The results shown, along with an analysis of
high-altitude winds, could potentially demonstrate the transport of
BC particles that surpass the atmospheric inversion layer to nearby
Andean
glaciers.
TP012 Bacterial biodegradation of organochlorine pesticides in
crop soils from the Colombian department of Córdoba.
B.E. Jaramillo-Colorado, k.J. Buelvas-Lozano, L.F. Marín-López,
University of Cartagena / Chemistry Program; B.E. JaramilloColorado, Agrochemical Research Group, Faculty of Exact and
Natural Sciences, University of Cartagena / Chemistry Program
One of the major environmental problems that humanity faces today
is associated with the impact of pollution with organic pesticides,
used in greater proportion in agricultural activities (Lovecka 2015 et
al, costa L 2015). Within these substances we find organochlorine
pesticides (OC's), which are chlorinated pollutants, which were
banned years ago and which until now are widely distributed in all
environmental matrices, given their physicochemical properties,
allowing their entry into food chains and can bioaccumulate, which
leads to public and environmental health problems such as
carcinogenesis, immunological and reproductive disorders in living
beings (Ali U et al., 2014). The high demand for food production and
the "industrialization" of the agricultural sector is one of the primary
factors that causes the use of pesticides in large quantities (Kumar
2017 et al, Feola 2010). Even knowing their toxicological effects on
ecosystems, organisms and human health, they continue to be used,
under government regulations (DPR, 2018). Taking into account the
strong impact produced by these components, added to the constant
search for a solution to minimize the latent environmental risk, at a
global level, has increased the development and study of remediation
technologies that allow addressing this type of pollutants, ie ,
microorganisms capable of degrading complex chemical compounds
such as OCs are studied and used, being a useful tool for the recovery
of soils that have been exposed to the use of this type of persistent
chemicals (Oddukhatil et al., 2016). For this reason, the objective of
this research is to biodegrade organochlorine pesticides in culture
soils of the department of Córdoba located in the Colombian
Caribbean region, using native bacterial strains of said sediments
previously identified through biochemical and biomolecular tests, in
order to recover efficiently a portion of contaminated soil, all using
a methodology of isolation and identification of bacterial strains in
contaminated soil samples, to subsequently perform growth and
degradation tests with biostimulation, applying known
concentrations a select group of OC standards ( HBC, Metalochlor,
4,4'-DDE, 4,4'-DDT, 4,4'-DDD, Endrin), which would subsequently
be evaluated by means of gas chromatography coupled to a mass
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spectrometer

(GC

/

MS). Amazonian Region by substances under Directive 2013/39 EU
J. Viana, University of Campinas UNICAMP / Chemistry; S.V.
TP013 Chlorpyrifos impact on the development of obesity and Santos, Universidade Federal do Maranhão / Chemical Technology;
insulin
resistance
study
on
3T3-L1
model. M.P. Almeida, Universidade Federal do Maranhão / Science and
M. Czajka, K. Sawicki, M. Matysiak-Kucharek, L. Kapka- Technologyy; T. Franco, Universidad Federal do Maranhão /
Skrzypczak, Institute of Rural Health / Department of Molecular Technological
Chemistry
Biology
and
Translational
Research Cybutryne and diuron are herbicides widely used in the agriculture
Organophosphorus pesticides (OPs) are among the most commonly and in boat paints as antifouling agents, inhibiting photosystem-II of
used pesticides. OPs are extensively used in agriculture, horticulture, photosynthetic organisms. For this reason, they are priority
veterinary practices and homes. Widespread use and the substances (PS) according to Directive 2013/39/EU. In this work,
bioaccumulation of OPs in the environment lead to the contamination these substances were evaluated in sample interstitial waters (IA)
of air, water, soil and agricultural resources as well as residues of collected from sediments of the São Luís Island, located in the prethese pesticides in fruits and vegetables. Regardless the acute Amazonian Brazilian region. Ten sampling points (SP1 - SP10) were
poisonings, understanding the association of chronic and sub-lethal selected along coastal areas where boating activities take place. The
OPs exposure with some chronic diseases is important from the extraction of the IA from sediments was made by a vacuum collector,
environmental toxicology and public health point of view. A growing which consisted in a 20 cm ceramic filter. About 60 mL of AI were
body of evidence points to the association between the pesticide collected in duplicate in each sediment sample. Cybutryne and diuron
exposure and increase in the incidence of chronic diseases. The aim were extracted from IA by vortex assisted liquid-liquid
of this study was to determine the potential role of chlorpyrifos, being microextraction (VADLLME). Briefly, 7.5 mL of IA (pH 4.0) were
a representative of OPs, in the development of obesity and insulin transferred to conical tubes, followed by a rapid injection of 1.5 mL
resistance. Analysis were performed on an in vitro 3T3-L1 murine of a 1:10 mixture of CHCl3 and CH3CN. The samples were vortexed
adipocyte model. 3T3-L1 preadipocytes treatment with for 30 seconds, and then centrifuged for 2 minutes. The organic drop
differentiation medium containing corticosteroids and high doses of deposited at the bottom of the flask was collected and dried. The
insulin led to differentiation them into mature adipocytes. Presented reconstitution was done with 25 µL of methanol and 5 µL were
research evaluated the effect of chlorpyrifos on proliferation and analyzed by HPLC-MS. Cybutryne was quantified in 5 out of the 10
differentiation of 3T3-L1 preadipocytes, glucose uptake and fatty sampling sites, with a concentration range from 8.9 to 82.5 ng L-1.
acid uptake by mature 3T3-L1 adipocytes. Furthermore, impact of The highest average level was detected at SP9 (51.3 ng L-1),
chlorpyrifos on induction of insulin resistance in 3T3-L1 cells was followed by SP12 (31.3 ng L-1), SP3 (26.9 ng L-1), SP5 (17.0 ng Lassessed. It was determined by evaluating the effect of chlorpyrifos 1) and SP4 (6.50 ng L-1). Diuron was detected in 3 out of the 10
on insulin signaling pathway and adipokine levels. The analysis sampling sites. The concentration range was from 56.3 ng L-1 to
showed that chlorpyrifos influenced on preadipocytes and adipocytes 471.9 ng L-1. The highest average concentration of diuron (398.3 ng
metabolism and can affect the development of obesity and insulin L-1) was detected in samples from SP2. Samples from SP5 showed
resistance. Obtained results revealed that OPs are important levels of diuron from 56.3 to 110.4 ng L-1 with average concentration
environmental risk factors that have the potential to cause chronic of 75.2 ng L-1. Samples taken at SP11 showed a maximum level of
diseases and can seriously affect human health. This project was 64.3 ng L-1 (average: 64.0 ng L-1). The concentrations found in this
financed by the National Science Centre founds, based on the work are enough to cause deleterious effects to non-target species,
decision
No.
DEC-2014/15/N/NZ7/03065. according
to
toxicity
tests
data.
TP014 Concentrations of flame retardants in human adipose
tissue from two colombian cities (cartagena and cucuta)
A.C. Torres Moreno, University of Cartagena / Facultad de Ciencias
Exactas y Naturales; B. Johnson-Restrepo, University of Cartagena /
School of Exact and Natural Sciences; G. Codling, Masaryk
University / RECETOX; K. Mejia-Grau, University of Cartagena /
Chemistry and the Environment Group - School of Exact and Natural
Sciences
Concentrations of fifty three flame retardants were analyzed in
human adipose tissue samples (n=45) obtained by liposuction
surgery from volunteering participants of two cities of Colombia
(Cartagena and Cucuta) during 2016 - 2017. The samples were
cleaned using QuECHERS procedure and they were analyzed by gas
chromatography. Ranging in concentrations from 0.0 to 2257566.885
ng.mL-1. 2IPPDPP, bTBECH, EHDP, HBBZ, HCDBCO, T21PPP,
TBEP, TBP, TCEP, TCPP, TDCPP, TEHP were the most relevant
compounds presented in the majority of the samples. PBDEs group
were not found in all the samples as it was expected. On the other
hand, the group of organophosphate flame retardants were more
remarkable in this research. This is the first study which analyze a
complete set of flame retardants in the Colombia population.

TP016 Detection of pyrethroid residues in breast milk samples
by
gas
chromatography-mass
spectrometry
C. Maza-Ramírez, Universidad de Cartagena / Chemistry and the
Environment Group - School of Exact and Natural Sciences; B.
Johnson-Restrepo, University of Cartagena / School of Exact and
Natural Sciences; L. Tao, Harvard University; C. Lu, Southwest
University
Pyrethroids are currently one of the main pesticides used by
agricultural producers and to fight insects in the home. The use of
pyrethroids has increased as the other pesticides were accused of high
residuality, bioaccumulation, and carcinogenesis (organochlorines)
and the high toxic effect on organisms in mammals (carbamates and
organophosphates), also interferes with the normal functioning of the
nerves and the brain in humans. Therefore, postnatal exposure to
pyrethroids provides us with an indicator to assess the load of
contaminants in mothers and infants fed with breast milk. This
project was made in order to detect the presence of pyrethroids in
breast milk. In this study, an extraction method using Matrix SolidPhase Dispersion (MSPD) was used and for the clean-up in order to
eliminate the co-extracted lipids, a two-layer SPE cartridge
containing PSA (750mg) was used. and neutral alumina (1g).
Acetonitrile was used as a solvent to elute the pesticidal analytes
TP015 Contamination of Interstitial Waters from a Pre- (5x2mL). The fortification studies that included the entire procedure
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were evaluated by internal and native standards with 13C isotopic
labeling. The method was validated for 20 pyrethroids, using gas
chromatography coupled to mass spectrometry (GC-MS) in selective
ion monitoring. The detected pyrethroids and the average
concentration of each of them were: Tefluthrin: 34 ± 44 ng / g,
Allethrin: 1480 ± 2614 ng / g, Bifenthrin: 13 ± 48 ng / g, Cyfluthrin1: 236 ± 233 ng / g, Cyfluthrin-2: 254 ± 285 ng / g, Cyfluthrin-3: 254
± 285 ng / g, Cyfluthrin-4: 259 ± 283, Cypermethrin-1: 1022 ± 820
ng / g, Cypermethrin-2: 1035 ± 837 ng / g, Cypermethrin-3: 994 ±
869 ng / g, Cypermethrin-4: 78 ± 314 ng / g, Deltamethrim: 43 ± 98
ng / g, Fenpropathrin: 10 ± 8 ng / g, Flucythrinate-1: 160 ± 281 ng /
g, tau-Fluvalinate-1: 98 ± 356 ng / g, cis-Permethrin 770 ± 816 ng /
g, trans-Permethrin: 756 ± 822 ng / g, Phenothrin-1: 3059 ± 2356 ng
/ g, Phenothrin-2: 61 ± 125 ng / g, Tetramethrin: 629 ± 446.
TP017 Determination of Cd, Cr, and Pb in bivalves collected and
consumed by the community of Santa Rosa and its health risk
assessment
D.F. Romero-Estevez, G.S. Yánez-Jácome, Pontificia Universidad
Católica del Ecuador / CESAQ; E. Rebolledo Monsalve, Pontificia
Universidad Católica del Ecuador - Esmeraldas / Environmental
Managment Career; G. Durán Cobo, Pontificia Universidad Católica
del Ecuador - Manabí / Marine Biology Career; K. Simbaña
Farinango, Pontificia Universidad Católica del Ecuador / CESAQ;
M. Dazzini Langdon, Pontificia Universidad Católica del Ecuador /
Architecture
College
Mangroves are one of the most complex ecosystems related to smallscale commercial fisheries. In Ecuador, the Cayapas - Mataje
Mangrove Reserve is located near to the community of Santa Rosa
Island. This community derives their livelihood and income from the
bio-aquatic resources, principally the bivalves of the genus Anadara
(A.), captured for their own sustenance, and commercialization with
nearby cities. Bivalve mollusks have a sedentary life and their
feeding occurs absorbing all the substances around them, including
many harmful elements as toxic metals. The aim of this study was to
analyze different sized samples of A. tuberculosa and A. similis,
sediments, and Rizophora mangle leafs to quantify de content of
cadmium (Cd), lead (Pb) and total chromium (Cr), and evaluate the
health risk assessment related to the bivalves' consumption. As
results, in the case of bivalves the metals concentrations were
between 0.211 and 0.948 mg·kg-1, 0.038 and 0.730 mg·kg-1, and
0.067 and 0.923 mg·kg-1, for Cd, Cr, and Pb, respectively. The
potential risk calculated (>1) for Cd implies a high health risk for the
consumers considering all body weights, not being the case of Cr and
Pb. Finally, the maximum consumption rates suggested were lower
than the usual intake portion calculated (100 and 250 g) for all the
body
weights.
TP018 Distribution of antibiotics along the urban area of Suquía
River
(Córdoba,
Argentina)
M.E. Valdes, Instituto de Ciencia y Tecnología de Alimentos
Cordoba (ICYTAC) / ICYTAC; L. Santos, Catalan Institute for
Water Research (ICRA); C. Rodríguez Castro, Instituto de Ecología
y Desarrollo Sustentable (INEDES-CONICET); A. Giorgi,
Universidad Nacional de Lujan-CONICET / INEDES-Dpto.
Ciencias Básicas; D.A. Wunderlin, Universidad Nacional de Cuyo /
CONICET; D. Barcelo, ICRA / Department of Environmental
Chemistry; S. Rodriguez-Mozaz, Catalan Institute for Water
Research (ICRA) / Water Quality; M. Amé, CIBICI CONICETUniversidad
Nacional
de
Córdoba
Antibiotics are a particular group of emerging contaminants that have
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gained a lot of attention because of its high consumption in human
and veterinary medicine and its recently found distribution in the
environment. Surface waters receive trace amounts of antibiotic
residues through runoff and effluents of wastewater treatment plants
being the spread of antibiotic resistance genes one of the main
worldwide concerns. The aim of this study was to evaluate the
presence and environmental distribution of human antibiotics in the
area of urban influence of the Suquía River (Córdoba city-1,330,023
inhabitants, Argentina). For this purpose, samples of water, sediment
and natural river biofilms were collected at five sampling points
receiving different sources of urban pollution: S1- control (upstream
Córdoba city and the intake of water supply), S2 (dump area), S3
(downstream a city ringway), S4 and S5 (6 and 10 km downstream
the city WWTP effluent discharge). Samples were taken in 2
monitoring campaigns, to consider seasonal variations in the river
flow (dry and wet seasons, 2016). Water samples were filtered
through 0.45 μm and extracted by solid phase extraction (SPE).
Sediment samples were extracted by pressurized liquid extraction
and biofilm samples were extracted by bead-disruption. Both solid
matrixes were purified by SPE. Fifty antibiotic residues, covering ten
chemical groups and some of their metabolites, were determined by
UPLC-ESI(QqLIT)MS/MS analysis. Twelve antibiotics belonging to
8 chemical families were detected in samples of urban influence (S2
to S5), during wet and dry seasons. No antibiotics were detected in
S1. Both sites downstream the WWTP were the most polluted sites
(highest loads and variety of antibiotics). However, there are nonpoint sources of antibiotic pollution in S2 and S3. Trimethoprim,
fluoroquinolones and macrolides were detected in the 3
compartments. While metronidazole, cephalexin and clindamycin
were only detected in water, doxicyciln and sulfatiazol in sediments
and cinoxacin in biofilm. The highest concentrations were detected
in wet season, compared to the dry one, which shows differences in
human consumption, environment persistence and accumulation of
antibiotics.
TP019 Distribution profile of antifouling biocides in three
different aquatic compartments from Brazilian Northeast areas
J. Viana, University of Campinas UNICAMP / Chemistry; S.V.
Santos, Universidade Federal do Maranhão / Chemical Technology;
M.P. Almeida, Universidade Federal do Maranhão / Science and
Technologyy; O.P. Amarante, IFMA / DAQ; T. Franco, Universidad
Federal
do
Maranhão
/
Technological
Chemistry
Antifouling biocides are widely employed as additives in antifouling
paints in order to avoid fouling organisms on submerged surfaces.
The aim of this work was to evaluate the distribution of 4 commonly
antifouling substances (irgarol, diuron, DCPMU, and DMSA) in
three different aquatic compartments (marine water (MW), sediment
(SE) and interstitial waters (IW) from the São Luís Island, located in
the northeast part of Brazil and one of the biggest mangrove zones in
the world. Aqueous phase responded for a very limited amount of
irgarol, probably due to its strong binding tendency in SE, which was
related to the total organic carbon content of the matrix (0.2-2.0%)
and high log Kow of irgarol (3.78). The MW/SE distribution
coefficients (Kd) for irgarol were between 54.1 and 2,279.0 L/kg and
the distribution coefficient normalized by organic carbon (log Koc)
was in the range from 3.43 to 6.01. A similar log Koc range was
observed for SE/IW distribution (3.06-6.09). Diuron also preferred
binding to the SE, with Kd values between 45.7 and 163.4 L/kg, for
SE/IW distribution, and log Koc values between 3.69 and 4.33. The
Diuron detection mainly in SE was related to non-recent discharges
of this contaminant into the aquatic environment, since its physical
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and chemical properties suggests partitioning to the aqueous phase.
DCPMU, the degradation product of diuron, was mainly found in IW,
which can be related to a different degradation rate of diuron in this
compartment. Levels of DCPMU in SE were low and the only log
Koc value calculated was 4.69. DMSA partitioning in the aqueous
phase. This was related to its little log Kow (1.59), which clearly
indicates a preference for the aqueous phase instead of the
sedimented phase. We conclude that irgarol was the less bioavailable
biocide in São Luís Island, whereas DMSA was very mobile, being
the more available biocide for ingestion by aquatic organisms. The
lack of diuron in aqueous matrices was related to non-recent
discharges of this contaminant, and the predominance of DCPMU in
IW may be related to a faster degradation process in this matrix.
TP020 Diuron and Irgarol determination in water from a port
zone and crab collection in Legal Amazon area by SPE-LC-MS.
N. Mesquita Brito, Institute Federal do Maranhao-IFMA / DAQ; O.P.
Amarante, IFMA / DAQ; T.C. Franco, Universidad Federal do
Maranhão / Technological Chemistry; A.P. Ferreira, Instituto Federal
do
Maranhão
/
DAQ
The work carried out consists in an evaluation of analytical
conditions that has been used for determination of biocides
antifouling and application of the method in port water from São
Luís, Maranhão, Brazil. Maranhão State has three important ports:
Itaqui port and two private terminals, owned by VALE and
ALUMAR companies. They are located in São Marcos Bay and were
implanted in areas of mangroves that correspond to tropical
ecosystems very threatened. Antifouling agents used in boat
paintings are contaminants that cause a great deal of concern about
mangrove biota, due this, biocide contamination on those areas of
large circulation of ships such as the mentioned ports has been
investigated. Previous studies showed that some samples were
contaminated by Diuron and Irgarol 1051. It motivated this new
study, that aimed another zone, that is an important area for collecting
crab, which is one of the bases of local feeding. Organisms
contamination in this region could also pose a risk to human health.
Solid phase extraction followed by liquid chromatography coupled
to mass spectrometry was used for Diuron and Irgarol 1051
quantification from the water samples collected at points distributed
along Coqueiros Strait, near to the ALUMAR Port, during rain and
drought periods. Analytes were studied in concentrations between
0.5 and 320 μg L-1. Recovery studies were performed for three
fortification levels and presented results ranging from 105 to 120%
for Diuron and between 109 and 119% for Irgarol 1051. Coefficient
of variation for Irgarol 1051 was from 3.34 to 6.63 % and, for Diuron,
from 3.07 to 5.39%. Limits of Detection were 0.82 μg L-1 and 1.61
μ L-1 for Diuron and Irgarol 1051, respectively. Limits of
Quantification was 5.0 μg L-1 for both analytes. Irgarol 1051 was not
detected in any of the samples investigated during both sample
collection campaigns. Collected samples showed none detection for
Diuron during dry season. During the rainy season, Diuron was found
in concentrations between 0.82 and 1.59 ug L-1 in the marine service
areas, however, no sample from the crab collection zone had
detectable biocide concentration levels. Based on obtained data, new
studies involving analysis of sediment and biota samples are
suggested, in order to evaluate the biocides dynamics, fate and
accumulation
in
these
environmental
compartments.

Medio Ambiente Facultad de Ciencias Exactas y Naturales
Universidad de Cartagena Sede San Pablo; B. Johnson-Restrepo,
University of Cartagena / School of Exact and Natural Sciences; K.
Martinez-Yanez, University of Cartagena / Grupo de Química y
Medio Ambiente Facultad de Ciencias Exactas y Naturales
Universidad de Cartagena Sede San Pablo; F. Vergara-Murillo,
University of Cartagena / rupo de Química y Medio Ambiente
Facultad de Ciencias Exactas y Naturales Universidad de Cartagena
Sede
San
Pablo
Arsenic is an element found dispersed in the environment as
inorganic species (arsenite and arsenate) and organarsenials
(monomethylarsonic, dimethylarsin and arsenobetaine) at
measurable concentrations in the food chain. Human exposure to
compounds of arsenic through diet has become a public health
problem that requires continuous biomonitoring. Exposure to
inorganic arsenic can cause adverse health effects in both the short
and long term, which can range from stomach pains, nausea,
diarrhea, numbness of the hands and feet, thickening and
discoloration of the skin, partial paralysis, to cancer of bladder, lungs,
skin, kidneys, nasal passages, liver and prostate. Given the potential
of arsenic exposure in coastal areas such as Cartagena (Colombia)
where the consumption of fish and seafood is high, the determination
of arsenic in this population is required, therefore, we developed two
methods to determine arsenic in urine using atomic absorption
spectroscopy (AAS) with hydride generation (HG-AAS) and by AAS
with graphite furnace (GF-) AAS), in a Thermo Fisher iCE 3000
Serie. In the HG-AAS method, sodium borohydride was used at 1 %
and 6 M hydrochloric acid; instead, by the GF-AAS method, 100 μL
of urine was diluted in a mixture of Triton X-100 and nitric acid,
using Nickel Nitrate (Ni (NO3) 2) as a matrix modifier. The
optimized calcination and atomization temperatures were 1380ºC
and 2635ºC respectively. The concentrations of As found in urine
were adjusted to the value of creatinine excreted in urine and the
values vary from non-detectable up to 743.2 μg As / g creatinine. The
mean concentrations ± its standard deviation were 190.2 ± 245.7
(2.3-743.2). We found that individuals who frequently consume fish
and seafood had high arsenic concentrations (397.8 ± 250.5) while
individuals with low consumption had low arsenic concentrations
(31.3 ± 23.0). However, it is not possible to make a full assessment
of the risk of exposure to arsenic because this population have a high
consumption of fish and shellfish as source of arsenic, the
predominant species of As in these marine products is in the form of
arsenobetaine
which
have
low
toxicity.

TP022 Genetic damage and exposure to elements in populations
located in proximity to artisanal and small-scale gold mining
areas
in
north
colombia
P. Espitia Pérez, L. Espitia Pérez, C. Galeano Paez, L. Jimenez Vidal,
Universidad
del
Sinú
/
Medicine
Department
Total gold production in Colombia has increased in last years. Most
of extraction and processing of auriferous materials in Colombia
comes from artisanal and small-scale gold mining (ASGM), a
process performed almost entirely through exploitation of alluvial
deposits via placer mining. In north Colombia, a strong gold-mining
region, ASGM operations in last years are performed both legally
and illegally, with the increased use of heavy machinery to recover
larger quantities of alluvial material. Altogether with Hg
amalgamation, ASGM process allows obtaining gold-rich silts.
TP021 Exposure to arsenic in a Colombian coast population and However, intense ASGM activity in bench sides and river shores
its determination by the HG-AAS and GF-AAS methods allows the release of large amounts of pollutants to the environment
S. Mendoza-Caro, Universidad de Cartagena / Grupo de Química y as tailings in addition to Hg, including mainly arsenic (As), cobalt
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(Co), lead (Pb), manganese (Mn), and zinc (Zn), which are mostly
known carcinogens, exposing surrounding populations to unknown
additive/synergic effects in health. In the present study, we assessed
cytogenetic damage in isolated human peripheral lymphocytes using
the cytokinesis-block micronucleus cytome assay (CBMN-Cyt) and
its association with multi-elemental exposure in exposed
populations, evaluated in hair samples via Inductively Coupled
Plasma Atomic Emission Spectrometry (ICP-AES). The study
population comprised 112 healthy subjects, 39 individuals from the
municipality of Cotorra (Reference area) in Colombia considered as
non-exposed, and 73 residents from several municipalities pertaining
to "La Mojana" region, an area with a well-documented Hg
contamination and an intense gold mining activity. Data showed a
significant increase in micronuclei (MNBN), nucleoplasmic bridges
(NPB) and necrotic and apoptotic cells frequencies in binucleated
cells of individuals with residential proximity to ASGM areas. Hair
samples showed that essential elements Mg, Mn, V and Sr were
increased in exposed residents, whereas toxic elements such as Pb,
Hg, As, Cd and Ba presented a similar behavior. Hg showed positive
association with MNBN, whereas increased Mn and Pb levels
correlated with NPB. Since MNBN frequency in lymphocytes is
considered as a predictive biomarker of cancer risk, our current report
provides important evidence suggesting that populations living in
proximity to ASGM show higher frequencies of chromosomal
damage and multi-elemental exposure that could be associated with
initial
steps
in
the
cancer
development.
TP023 Heavy metals (arsenic, cadmium and lead) in rice grains
(Oryza sativa L.) on sale in Colombia, dietary exposure
calculations
and
risk
assessment
S. Mosquera González, Universidad de Los Andes / Ingeniería Civil
y Ambiental; J. Husserl Orjuela, Universidad de Los Andes /
Department
of
Civil
and
Environmental
Engineering
Rice is the third cereal produced and consumed worldwide after corn
and wheat. It is a cereal with high nutritional value. In Colombia,
73% of the population consumes rice on daily basis. The presence of
heavy metals such as As, Cd, Cr, Hg and Pb in rice due to mining,
industrial processes, pesticides, chemical fertilizers and irrigation of
crops with contaminated water has become an object of study.
Prolonged exposures to these pollutants may cause cancer in lung,
stomach, kidney and skin. In some recent studies the ingestion doses
of these heavy metals exceed the established maximum limits (RfD)
and cancer risk of 1 per 1.000.000 cases. Therefore, the aim of this
project was to establish an analytical methodology (by microwave
assisted digestion and quantification by optical emission
spectroscopy by inductive coupling plasma ICP-OES) to quantify
As, Cd and Pb in white rice in Colombia. This methodology will be
used to analyze rice samples to determine the risk of consumins rice
in Colombia. Preliminary results show concentrations of 114.5±42.5
µg Kg-1 As, < 32.2 µg Kg-1 Cd and < 154.9 µg Kg-1 Pb in white
rice. These preliminary results show the presence of heavy metals in
white rice that is commercialized in Colombia and the importance of
proposing a methodology of risk analysis through a pilot test.
TP024 Identification and quantification of pesticide residues,
present in the coastal lagoon, Laguna Madre de Dios, Limón,
Costa
Rica
V. Villalobos, Universdad Nacional Costa Rica / IRET; C. Ruepert,
Universidad Nacional Costa Rica / Central American Institute for
Studies
on
Toxic
Substances
IRET
The Laguna Madre de Dios, is an estuary located in the Costa Rican
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Caribbean, a site of scenic beauty, and rich in aquatic and terrestrial
ecosystems. Unfortunately, this place is threatened by the runoff of
nutrients and pesticides, which come from nearby crops (banana, rice
and pineapple). The agricultural impact has reached the point of
causing massive mortalities of fish, including large fish such as shad,
bass and snapper. The presence of these pollutants and their effects
on biota, has been studied in the lagoon since 2005, registering over
the years, an increase in the variety and concentration of these toxic
substances. The presence of pesticide residues, was monitored during
2016-2017, in 11 fieldtrips, for five sampling sites in the lagoon, with
a total 40 surface water samples. Surface water samples were
extracted by solid phase. The analytical techniques used, for the
identification and quantification of pesticide residues, were gas
chromatography with mass detector and liquid chromatography
coupled to a triple-quadrupole detector (UPLC-MS / MS).More than
23 pesticide residues were detected; herbicides; as ametryn
(0.50μg/L), bromacil (0.15 μg/L), hexazinone (0.33μg/L) and diuron
(0.36μg/L); insecticides; such as buprofesin (0.56μg/L), diazinon
(0.3μg/L), fenamiphos (0.15 μg/L) and ethoprofos (0.6μg/L),
fungicides; as boscalid (0.27 μg /L), azoxystrobin (2.70μg/L),
chlorothalonil (0.08 μg/L), tebuconazol e (0.17 μg/L),
diphenoconazole
(0.26μg/L),thiabendazole
(0.72
µg/L),
epoxiconazole, (0.95µg/L) myclobutanil (0.17µg /L), fluopyram
(0.21µg /L), flutalonil (0.20μg /L) triadimefon (0.20 μg /L),
triadimenol (0.31μg/L), metalaxyl (0.06μg/L), pyrimethanil (0.18μg
/L) and propiconazole (0.08μg /L). According to the Classification of
Risk for Acute Toxicity proposed by Arias-Andrés et al. 2016, some
of the concentrations detected in substances such as ametryn, diuron,
hexazinone, buprofezin, azoxystrobin, thiabendazole, epoxiconazole
and ethoprofos, exceed the levels that represent a high risk for the
biodiversity of the aquatic ecosystems in the lagoon urgent to
intervene
in
actions
to
protect
it.
TP025 In silico identification of protein targets for three optical
brighteners
I. Castro, Universidad de Cartagena / Environmental and
Computational Chemistry Group. School of Pharmaceutical
Sciences.; J. Olivero-Verbel, University of Cartagena /
Environmental and Computational Chemistry Group. School of
Pharmaceutical
Sciences.
Optical brighteners (OB) are fluorescent whitening agents
extensively used in a broad range of everyday products, such as
paper, detergents, and plastics. The generalized exposure to these
chemicals is of concern, as well as their capacity to migrate from
packing materials into food. However, little is known about the
potential risks they represent to the environment and human health.
The aim of this study was to use molecular docking tools to identify
possible target proteins and signaling pathways modulated by three
OBs (DAST, DASC-4 and FWA-1). PharmMapper web server was
used to identify human proteins contained in PharmTargetDB with
the potential to generate energetically-stable complexes with each
examined OB. Selected proteins were subsequently downloaded
from Protein Data Bank (PDB), prepared using Sybyl-X, and then
used for docking studies with the Gaussian-optimized OB structures.
The best docking afﬁnity values (lower than -9.0 kcal/mol) were
found for complexes formed between OBs and nuclear receptors
ERbeta, RARgamma, PPAR; as well as with proteins involved in the
metabolism of glutathione, apoptosis, insulin pathway, and
phospholipid metabolism, among others. FWA-1 was the chemical
that exhibited the greatest binding affinities for target proteins.
Results presented here suggest OBs have the potential capacity to act
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as endocrine disruptors and alter mechanisms involved in oxidative
stress and cell death. In short, OBs could be potentially active
chemicals that should be subjected to greater toxicological scrutiny
to
minimize
human
and
environmental
risks.
TP026 Influence of seasonal variation and air mass trajectories
in the mutagenicity of atmospheric particulate matter
l.c. silva, Universidade Federal do Cariri / Instituto de Formação de
Educadores; G. Umbuzeiro, School of Technology- UNICAMP /
LAEG Lab of Ecotoxicology and Genotoxicity; A. Cardoso,
Universidade
Estadual
Paulista
/
Analytical
Rainfall patterns, displacement of air masses and anthropic activity
may modified the composition and amount of atmospheric
particulate matter (PM). Understanding how these changes affect PM
mutagenicity is a scientific challenge. This study aimed to verify
whether the seasonal variation and air mass trajectories are affecting
PM mutagenicity from a metropolitan region under the influence of
both urban (as intense motor vehicle traffic) and agricultural
activities (as sugarcane plantation). Particulate matter samples were
collected by High Volume Sampler using fiberglass filters and
cascade impactor, during wet and dry seasons, for one year in
Limeira city (Brazil). Hysplit model, from NOAA, was employed to
trace the air masses back trajectories of MP collected in both seasons.
For the mutagenic evaluation were tested organic fraction aliquots of
PM samples (a.d.< 1,5µm) and miniaturized Salmonella/Microsome
microsuspension testing protocol performed with strains TA98,
TA97a and YG5185 with and without metabolic activation. All PM
samples were mutagenic to the tested strains. Although higher
mutagenic potencies were observed for the PM from dry period for
the strains TA98 and TA97a, the MP from the wet period was more
mutagenic to the YG5185 strain with and without metabolic
activation. Higher responses to the YG5185 strain suggests higher
concentrations of unsubstituted aromatic hydrocarbons in the wet
season, probably due to lower atmospheric residence time and hence
less opportunity for the occurrence of secondary reactions. Three
main air mass trajectories were identified and for those that passed
through large urban metropolises higher mutagenicity was observed
with TA97a in the presence of metabolic activation. A chemical
characterization is required for the Identification of the compounds
related to the differences in the observed mutagenic profiles.
TP027 Investigation on the presence of priority substances in
marine water samples from São Luís (Brazil) by UPLC-QqLITMS/MS
J. Viana, University of Campinas UNICAMP / Chemistry; S.V.
Santos, Universidade Federal do Maranhão / Chemical Technology;
M.P. Almeida, Universidade Federal do Maranhão / Science and
Technologyy; S. Rodriguez-Mozaz, Catalan Institute for Water
Research (ICRA) / Water Quality; D. Barcelo, ICRA / Department
of Environmental Chemistry; T. Franco, Universidad Federal do
Maranhão
/
Technological
Chemistry
São Luís Island, located in the northeast part of Brazil, is in one of
the biggest mangrove areas in the world and is habitat of innumerous
species. Nevertheless, the knowledge on the levels of contaminants
in this area is extremely limited. Thus, the aim of this work was to
evaluate the occurrence of five commonly used priority substances
under Directive 2013/39 UE, namely atrazine, simazine, alachlor,
isoproturon, and chlorfenvinphos in marine water from São Luís
Island. The sampling campaign was carried out in April 2018 in 10
different sampling sites. Water samples were filtered and the analytes
were extracted by a solid phase extraction methodology using
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reversed polymeric phase cartridges (StrataTM-X). All analyses
were carried out in quadruplicate by using liquid chromatography
coupled with a hybrid mass spectrometry detector (UPLC-QqLITMS/MS). Among the analytes, alachlor, simazine and isoproturon
were not detected in any sample but atrazine and chlorfenvinphos
were identified. Atrazine was quantified in two out of ten sampling
sites, with levels varying from 0.72 to 0.77 ng L-1. Chlorfenvinphos
was found in only one sample, with a concentration of 1.37 ng L-1.
The presence of these substances in the analyzed samples can be
attributed to release from agricultural drainage but also urban areas.
Is well known that atrazine is related to many adverse effects on a
wide range of species. The endocrine disruptor characteristic of
atrazine has been confirmed by several authors. On the other hand,
organophosphates such as chlorfenvinphos are highly toxic since
they can act in the nervous system. The levels of pesticides found in
this work are low when comparing to other studies. However, the
sampling period occurred in the month of higher rainfall, which
should have contributed to the dilution of the analytes.
Chlorfenvinphos has a rapid degradation rate so the concentration
levels may be also influenced by this factor. We conclude that sample
waters collected from São Luís Island presented low levels of priority
substances, however further studies are needed in order to evaluate
seasonal
changes.
TP028 Monte Carlo simulations for risk assessment in nursing
infant to PBDE exposure in three cities in Colombia
O. Rios-Marquez, University of Antioquia / Departamento de
Ingeniería Química; K. Mejia-Grau, University of Cartagena /
Chemistry and the Environment Group - School of Exact and Natural
Sciences; A. Villa, Universidad de Antioquia / Chemical Engineering
Department, Faculty of Engineering, Universidad de Antioquia,
Medellín, Colombia, 050010; L. Pataquiva-Chauta, M. Cobo,
Universidad de La Sabana; B. Johnson-Restrepo, University of
Cartagena / School of Exact and Natural Sciences
PBDEs (Polybrominated Diphenyl Ethers) are synthetic compounds
used widely as flame retardants in furniture, plastics, electronics,
paints, textiles, and construction materials. These chemicals are now
ubiquitous in the environment and their main concern is that they are
persistent, lipophilicity, bioaccumulative and toxic. Breast milk is an
important pathway to assess PBDEs for human exposure as well as
the main source of nursing infant exposure. Risk of exposure to
PBDEs in infants is estimated using Hazard Quote (HQ) that takes
into account the concentrations of BDE-47, BDE-99 and BDE-153
congeners in breast milk and the oral Reference Dose (RfD) from
US-EPA. Monte Carlo simulations for risk assessment to PBDE
exposure in infants from three cities (Medellin, Bogotá and
Cartagena) in Colombia were evaluated through lipid content and
PBDE concentrations from 60 breast milk samples using the best
probability distribution function (PDF) which was calculated using
the negloglik (negative Log-likelihood) function from Matlab®.
From selected PDF, random numbers were generated for each
variable: BDE-47, BDE-99 and BDE-153 concentrations and %lipid
from breast milk. These random selection numbers together with
values milk assumption rate of 700 mL per day and an infant body
weight of 5 kg were used to calculate HQ in probabilistic way.
Simulations of 106 random samples were carried out. The highest
value of HQ by the deterministic method for BDE47 was 0.0718,
following for BDE-99 of 0.0519. According to the Monte Carlo
simulations there is a 99.9% probability that the HQ values are less
than 1 for congeners BDE-47, BDE-99 and BDE-153. Therefore,
with a 99% confidence, there is no probability of health risk in
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children owing to PBDEs in breast milk from Cartagena, Bogotá and temporal occurrence of cyanotoxins are a key for allowing an early
Medellín.
warning system of water sources that provides drinking water or
recreation to the population. The objective of this study was to test
TP029 Nanotechnology - new opportunities, new threats. two passive samplers to know about the selective absorption capacity
Metastatic potential of MWCNTs on human MDA-MB-436 of the cyanotoxin MC-LR in water samples. In laboratory,
breast
cancer
cells polyethylene (PE) and ethylene vinyl acetate copolymer (EVA) were
M. Matysiak-Kucharek, M. Czajka, B. Fal, M. Kruszewski, L. tested. Passive samplers were exposed to spiked water (MC-LR
Kapka-Skrzypczak, Institute of Rural Health / Department of standard, 3 to 4 mg L-1) during 28 days. Both water samples and
Molecular
Biology
and
Translational
Research passive samplers were collected at different exposure times (i.e., 0,
Due to their unique properties, nanoparticles (NPs), like multi wall 5, 11, 22 and 28 days). For extraction, passive samplers were
carbon nanotubes (MWCNTs) are widely used in many fields of submerged in methanol and sonicated for 1h at 4-5ºC. Later, a solid
science and industry. This market is constantly growing, as well as phase extractions (SPE) for water samples and passive samplers were
number of people exposed to NPs derived from production, performed on a C-18 column (54 µm). Extracts were analyzed by
processing and, above all, use or products containing nanomaterials. high performance liquid chromatography (HPLC) with a DAD
Unfortunately, due to the fact that nanotechnology is a relatively Agilent 1100 detector. UV detection was carried out at 238 nm and
young field of science, the risk associated with exposure to NPs has the absorption spectrum of each peak was analyzed in the range of
not been thoroughly assessed so far. The lack of population studies 200-300 nm. Results show a better absorption capacity of MC-LR by
is primarily observed, although in vitro and in vivo studies indicate a the EVA copolymer rather than the PE sampler. These results suggest
broad spectrum of toxicity, encouraging further detailed analyzes. a first approach to test the selective capacity of EVA sampler to MCThis is particularly difficult for MWCNTs, because it is a very LR in water. Future perspectives will be focused to assess the
heterogeneous group of materials. The aim of the study was to temporal MC-LR occurrence by using EVA passive sampler through
evaluate metastatic potential of MWCNTs through MDA-MB-436 deployment
in
the
field.
Acknowledgement:
breast cancer cells. MWCNTs can support fibrosis by affect the Conicyt/Fondecyt/1180063,
Conicyt/Fondecyt/3180159
and
epithelial-mesenchymal transition - process that plays also an Conicyt/FONDAP/15130015
projects.
important role in the metastasis of malignant tumors. NPs
cytotoxicity was examined using the neutral red and MTT assays, TP031 Protein carbonylation as biomarker of heavy metal, Cd
then the biomarkers of oxidative stress were determined - and
Pb,
damage
in
Paspalum
fasciculatum
malonylodialdehyde and free thiol groups. Proteome Profiler™ M. Salas-Moreno, Universidad Tecnológica del Chocó /
Array was used to determine the relative level of selected cytokines Departamento De Biologia; N. Contreras, Corporación Universitaria
and TRICT-labeled phalloidin staining to observe cells actin Rafael Núñez / Facultad de Medicina; E. Rodriguez Cavallo,
cytoskeleton. Finally, by qRT-PCR, metalloproteinase 2 (MMP2) Universidad de Cartagena / Facultas de Ciencias Farmaceuticas; J.
and 9 (MMP9) mRNA expression were measured. The conducted Marrugo-Negrete, Universidad de Cordoba / Departamento de
research showed that MWCNTs are cytotoxic to MDA-MB-436 cells Química; J. Jorrín-Novo, Universidad de Cordoba / Departamento de
and they induce oxidative stress. Although these effects might seem Bioquímica y Biología Molecular; D. Mendez-cuadro, Universidad
positive, MWCNTs increased also levels of selected cytokins de Cartagena / Facultad de Ciencias Exactas y Naturales
associated with metastasis, alter MDA-MB-436 actin cytoskeleton Cd and Pb are toxic heavy metals that generate ROS in cells directly
and disrupt the expression of MMP2 and MMP9. The rapid or indirectly, generating oxidative damage to important
development of nanotechnology that has taken place over the last biomolecules, such as proteins. In this work, protein carbonylation in
decades and the participation of nanomaterials in the global market leaves and roots of P. fasciculatum exposed to 30ppm Cd and 50 ppm
should lead scientist and legislators to assess the risks associated with Pb in mining soils during 90 days was measured. P. fasciculatum
the NPs use. Potential involvement of MWCNTs demonstrated in showed reduction in biomass at 90 days of exposure especially in the
this articles in the metastasis of breast cancer is also an area that is species treated with Pb and tolerance to survive the stress by metals
worth further explore. The research was funded by the National in first 60 days of exposition. Carbonyl indexes in leaf and root
Science Centre, based on decision No DEC-2015/19/N/NZ7/03071 proteins reached a significant increase with respect to their controls,
as well as from Ministry of Science and Higher Education resources in plants exposed 30 days at Cd and 60 days for Pb. Based on
for young scientists in 2017 and 2018 (Projects manager - Magdalena combined Western Blot with MALDI-TOF/TOF approaches, 5
Matysiak-Kucharek,
MSc). proteins were identify in carbonylated bands, subunits α, γ of ATP
synthetase; Chlorophyll CP26 binding protein, fructose-bisphosphate
TP030 Passive samplers as a tool to assess the exposure of aldolase and long-chain ribulose bisphosphate carboxylase
cyanotoxins
in
water (RuBisCO LSU). Cd generated a damage in the photosynthetic
F. Tucca, Universidad Andrés Bello / Department of Ecology and machinery of the leaves of P. fasciculatum in the first 30 days of
Biodiversity; V. Almanza, J. Beltran, University of Concepcion / treatment, five of the oxidized proteins are involved in
Department of Aquatic Systems; R.O. Barra, Universidad de photosynthesis processes, in addition there was a proteolytic
concepcion / Aquatic systems; R. Urrutia, University of Concepcion fragmentation of the RuBisCO LSU. The results in P. fasciculatum
/
Department
of
Aquatic
Systems showed that it is sensitive to stress by Cd and Pb, however, this plant
Globally, aquatic ecosystems have reported an increased distribution based the tolerance to these metals in the first 60 days
and frequency of cyanotoxins produced by cyanobacteria. In Chile, bioaccumulating appreciable quantities of metals in their roots.
microcystin-LR (MC-LR) is a common cyanotoxin considered an
emerging contaminant in water. Their adverse effects on human TP032 Use of passive air samplers as tool to estimate PAH and
health and ecosystems are currently of concern. Based in this BaPeq air concentrations along spatial transects at
information, innovative methods that contribute to integrate spatial- urban/industrial
sites
(Macaé,
Brazil)
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C. Szerman Euzebio; R.C. Marques, Universidade Federal do Rio de
Janeiro; R.O. Meire, UFRJ / Laboratório de Radioisótopos/IBCCF;
A. Azeredo, UFRJ / IESC; J. Guimaraes, Universidade Federal do
Rio de Janeiro UFRJ; Y.d. Guida, UFRJ / IBCCF; G. Rangel, UFRJ
Since the beginning of 20th century, urban centers are responsible for
most part of the emissions and who suffer the most with the
consequences of atmospheric pollution. PAHs (polycyclic aromatic
hydrocarbons) are Persistent Toxic Substances (PTS) that may be
transported by long distances and are able to cause damages on
human health, such as respiratory diseases, skin allergies and even
cancer. Macaé is a Brazilian city, located in Rio de Janeiro State,
which had an intense process of urbanization and population growth
associated with the installation of several oil companies during the
70's. The present study aims to determine the concentrations of
gaseous PAHs using polyurethane foam disks passive air samplers
(PUF-PAS) to evaluate Macaé's air quality. The PUF disks were
exposed to atmospheric conditions during a period of three months
at six sample sites along the city and surroundings. 22 individual
PAHs were analyzed by gas chromatography coupled mass
spectrometer, operated in electronic impact (EI) ionization mode.
The total PAH air concentrations ranged from 0.28 ng/m3 to 3.32
ng/m3, pointing out 3-4 rings as the most abundant chemicals (76%).
Among them, phenanthrene, anthracene and fluoranthene have the
highest air concentrations, especially at sample sites where fossil fuel
combustion seemed to be more prominent. As the most carcinogenic
PAH compound is benzo[a]pyrene, the results are also given in
benzo[a]pyrene-equivalent (BaPeq) for each sample, regarding the
sum of the concentration of the seven IARC carcinogenic
concentration compounds. BaPeq ranged from 0.00-0.15 ng/m3. In
this case, dibenz[a,h]anthracene were the most abundant and the only
carcinogenic compound occurring in almost all field sample sites. In
conclusion, the study indicates an environmental profile of PAH air
concentrations where urban/industrial areas raised human exposure
impact to carcinogenic chemicals probably by more available sources
inside
urban
Macaé's
perimeters.
TP033 Water quality of two rural caribbean towns in colombia
L. Duarte-Jaramillo, University of Cartagena / Agrochemical
Research Group; B.E. Jaramillo-Colorado, Agrochemical Research
Group, Faculty of Exact and Natural Sciences, University of
Cartagena / Chemistry Program; M. Mendoza Atencio, A. González
Álvarez, Technological University of Bolivar / Environmental
Engineer; E. Duarte-Restrepo, University of Cartagena,
Agrochemical
Research
Group
/
Chemistry
Program
The objective of this research was to evaluate the quality of water for
human consumption (pre and post treatment) in the towns of Sincerín
and Gambote, in accordance with colombian resolution 2115 of
2007.The water quality in drinking water or raw water supplies in
Gambote and Sincerin was evaluated using the Risk Index for Water
Quality (IRCA). Gambote is supplied with surface water from the
Canal del Dique (Magdalena River), and Sincerin use groundwater,
Physical and chemical parameters, heavy metals, microbiological
parameters (total coliforms and Escherichia Coli) were
determinated.The Risk Index for Water Quality (IRCA), calculated
for the corregimientos of Sincerín and Gambote in their pre- and
post-treatment stages, resulted in the Sanitarily unviable
classification (not suitable for human consumption), which indicates
that the degree The risk of occurrence of diseases is between 80.1%
and 100%. The parameters that exceeded the norm, presenting the
highest risk, were iron concentrations, total coliforms and, in some
cases, Escherichia coli.This research can contribute to provide
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environmental authorities with the necessary information to establish
strategies and regulations that reduce the risks of water pollution and
improve
the
health
of
its
inhabitants.
Status of priority environmental issues in Latin America:
opportunity
for
research
and
innovation
TP034 An environmental assessment for waste from ornamental
production for the use as a raw material of a pilot-scale biorefinery
J. Torres Ortega, Universidad de la Salle / Environmental
Engineering; I. Herrera, CIEMAT / Energy; O. Contento Rubio,
Universidad de la Salle / Ingeniería Ambiental y Sanitaria
The growth of the biomass waste management and profit, associated
with impacts and the social, economic and environmental dynamics,
promotes the research proposal to carry out a study of life cycle
inventory analysis for a bio refinery focused on the production of
high-value products. In this sense, ornamental crop waste has been
used to establish the requirements of raw materials, nutrients, and
operational conditions to carry out the biofuel and other products
(fermentation and distillation). A life cycle analysis was developed
in order to know the most relevant aspects in the management of
wastes in an ornamental crop if all of them could be used as a raw
material bio refinery. The ornamental crop is located at
Cundinamarca, Colombia. The most relevant results are related on
one hand, with the emissions savings into the global warming impact
category, and the other hand, the land use change effects of removing
biomass residues from soil and its relevance in the global GHG
emissions
savings
of
bio
refinery
concept.
TP035 Diagnosis and Prognosis of the Solid Waste Management
at
a
Geriatric
Residential
V.G. da Silva, University of Santa Cruz do Sul / Graduate Program
in Environmental Technology; C. Lutterbeck, University of Santa
Cruz do Sul / Graduate Programm in Environmental Technology; .L.
Machado, University of Santa Cruz do Sul / Graduate Program in
Environmental
Technology
With increasing world population, issues related to waste
management have become frequent in our daily lives. Among the
various types of waste generated are the generated by Health Care
Units, which have different characteristics and require special
management, since they are sources with a high rate of disease spread
and may pose risks to human health when not properly managed. In
this sense, the present work presents a study of diagnosis and
prognosis of the waste management of a geriatric residential located
in the city of Santa Cruz do Sul, Rio Pardo Valley, Brazil. The
residential has a capacity of 29 beds and currently has 25 residents,
whether fixed or temporary, with cognitive ability or those with a
disability, physical or mental. So, this present research aimed at
monitoring waste management generated at this health care unit and
identifying the main environmental impacts associated with them.
Through the design of the scope of the two residences of the unit and
the use of Leopold's matrix, it was determined that the rooms with
the most impacting activities are the kitchen, the dormitories and the
infirmary. Therefore, analyzes of calorific power and ICP-AES
chemical elements were carried out, aiming at the diagnosis and
prognosis, proposing short, medium and long term measures for the
sustainable management of the residues of the unit. At the end of the
analysis, a high value of calcium (28.41 mg / L), potassium (10.69
mg / L) and sodium (39.88 mg / L) were identified, but these elements
are associated only to waste, without compromising the limits
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established by current Brazilian legislation and the life quality of the knowledge about baseline levels in order to evaluate the
residents.
environmental risk assessments associate to oil pollution in aquatic
environments and to determine possible adverse effects on aquatic
TP036 Evaluation of potential effects of temperature and organisms. The study of biomarkers is suggested as an appropriate
cyanotoxins
on
a
Neotropical
catfish
hematology strategy to study the sublethal effects of contaminants, providing an
M. Vicentini, UFPR; M.C. Perussolo, Federal University of Paraná / early indication of possible adverse effects on organisms. The aim of
Pelé Pequeno Príncipe Research Institute; S.L. Calado, Federal this study was to evaluated two biomarkers in a freshwater fish
University of Paraná / Pharmacology; C.L. Beghetto, L.A. Coral, commonly known as luminosa (Aequidens metae) through acute
Federal Technological University of Parana / Chemistry; V.F. exposure to pyrene and phenanthrene by intraperitoneal induction.
Magalhães, Federal University of Rio de Janeiro / Biophysics; H.C. The fish were exposed for 10 days to nominal concentrations of 1, 10
Silva de Assis, Federal University of Paraná / Pharmacology and 50 ppm of pyrene and phenanthrene. Fish were sampled three
Cyanobacterial blooms have become a problem in public water times during the exposure time. In each fish, liver and bile were
supply reservoirs. Cylindrospermopsis raciborskii (Raphydiopsis collected and kept in -80 ºC until the analysis. The induction of
raciborskii) is a cyanobacterium that can produce neurotoxins, cytochrome P450 in the liver was estimated by ethoxyresorufin-Oknown as PST (Paralytic Selfish Toxin) or STX (saxitoxin). The deethylase (EROD) activity and the determination of PAH
climate change and the rising temperature can increase the blooms metabolites in bile was measured. The hepatic EROD activity
frequency and intensity, which may influence the cyanotoxins showed an increase and biliary metabolites of pyrene and
amount in the environment. The aim of study was to evaluate a phenanthrene showed decreasing levels after the first sampling time,
Neotropical males and females fish hematological response to the indicating the biotransformation efficiency of PAHs. Fish exposed to
increase of temperature and to the exposure to neurotoxins produced the highest concentration of pyrene showed higher levels of pyrene
by C. raciborskii (T3 strain). Rhamdia quelen, a catfish, were metabolites in bile and higher CYP1A induction evidencing
exposed to four treatments, based on literature data: control at 25°C monotonic effect. These dose-response data can be used as useful
(C25), control at 30°C (C30), toxic extract equivalent to 104 cells/ml contributions in assessing environmental risk with respect to effluent
of C. raciborskii at 25°C (STX25) and toxic extract equivalent to 104 pollution
from
the
oil
industry
in
Colombia.
cells/ml at 30°C (STX30). After 96 hours, the animals were
anesthetized with benzocaine. Blood was collected for hematological TP038 Preliminary data on the influence of phenanthrene on the
biomarkers, such as counts of erythrocytes, leukocytes and behavior of protogynous dusky grouper Epinephelus marginatus
thrombocytes. The present study was approved by the Committee on (Serranidae:
Perciformes).
Ethics in Animal Experimentation of the Federal University of R. Honji, CEBIMar (Centro de Biologia Marinha) / Universidade de
Paraná, under nº 1140. The data was analyzed by t test or Wilcox test, São Paulo; M. Campos, B. Araújo, P. Mello, Instituto de Biociências
according to normality and homoscedasticity assumptions, in R / Universidade de São Paulo; F.L. Lo Nostro, Universidad de Buenos
software. According to cyanotoxin quantification, the animals were Aires / DBBE, FCEN, UBA & IBBEA, CONICET-UBA; R.H. Da
initially exposed to 0.29 μg/L of neosaxitoxin (neoSTX) and 0.03 Cuña, DBBE, FCEN-UBA & IBBEA, CONICET- UBA. /
μg/L of decarbamoyl-saxitoxin (dc-STX). The number of Laboratorio de Ecotoxicología Acuática. Departamento de
erythrocytes and thrombocytes were not altered among the Biodiversidad y Biología Experimental; R.G. Moreira Whitton,
treatments. However, in females the number of leukocytes reduced Instituo de Biociencias Universidade de São Paulo / Fisiologia
in 55% in control group at 30°C compared to 25°C control group. This study is part of a program that aims to develop and improve the
This female leukopenia demonstrated that high temperature can production potential and conservation status of the Epinephelus
compromise the immune systems, since leukocytes influence marginatus through expansion of knowledge of their biology. This
immediate responses to inflammation or infection. The difference in species is a marine protogynous hermaphrodite fish, listed as
responses between sex may be associated with the endocrine activity vulnerable in the Red List of Threatened Species, due to the great
that influences the immune system. Action mechanism of PST commercial value added, reproductive complexity and
involves selective and reversible blockade of ions channels, such as environmental degradation. Phenanthrene (Phe) is the main
sodium, after crossing the blood-brain barrier. In the present study, hydrocarbon in crude oil (with high toxicity) and in São Sebastião
this action mechanism was not related to hematological parameters Channel, site of Brazil's greatest oil port, environmental monitoring
of R. quelen males and females, even with the increase in (2004) of the area registered up to 79mg/L of oil waste in water and
temperature. Other blood parameters, such as glucose and lactate, as 16.2 µg/g of Phe in sea sediments. Animal biology, including
well as hormones, will be further analyzed to understand whether behavior, can be altered in some way when individuals are exposed
saxitoxins and temperature can affect the blood parameters of this to Phe. The present study investigated the effect of Phe exposure on
fish
species. general behavior of E. marginatus. Specimens were captured in São
Sebastião coast and held in fiberglass tanks with running sea water
TP037 Induction of cytochrome P4501A and biliary metabolites for at least 15 days before the bioassays. To evaluate Phe effects on
of pyrene and phenanthrene in Aequidens metae under behavior, a 96h sub-lethal bioassay was performed. Fish were
laboratory
conditions exposed to Phe at nominal concentrations of 0.1mg/L (PHE1) and
D.A. Mora-Solarte, I.C. Calderón-Delgado, Universidad de los 1mg/L (PHE2) and control groups were also carried out, with ethanol
Llanos / Grupo de Investigación en Biotecnología y Toxicología (ETOH, 0.004%) and without vehicle. During the exposure to Phe,
Acuática y Ambiental BioTox FCARN; W. Corredor-Santamaría, animals were evaluated by video record (3 to 5min) for their general
University of Llanos / Grupo de Investigación en Biotecnología y behavior at 4, 24 and 96h. At 4h, control, ETOH and PHE1 showed
Toxicología Acuática y Ambiental BioTox FCARN; Y. Velasco- a normal behavior, i.e., natural opercular beats and swimming (little
Santamaria,
Universidad
de
los
Llanos aggressive interaction), normal mucus production (water quality
Oil toxicity is a subject of ongoing research and it is important to gain similar between groups) and fed normally (no regurgitation).
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However, PHE2 showed change in behavior, they were inactive
("lying" in the bottom of the tank), with high mucus production
(water became "cloudy") and did not feed (they regurgitated the food
of the previous day). After 24 and 96h, the fish behavior in PHE2
worsened, the fish lost their orientation (swam erroneously), with
their abdomen facing upwards, some fish were on the bottom and
others on the surface ("floating") of the tank, suggesting a change in
the swim bladder and nervous system physiology; tremor in pectoral
fins; continuous production of mucus; and they did not feed; unlike
the other groups, which continued with natural behavior.
Histopathological and hormonal analyzes will be performed to
complement the behavioral data. These results may support future
studies on anthropogenic contamination by this hydrocarbon in
marine
teleost.
TP039 Regeneration of activated charcoal saturated chemical
filter
used
in
semifacial
respirator
S. Irazusta, CEETEPS / Cooredenadoria de Pos graduação CEETEPS; c.c. vieira, e.P. Teixeira, CEETEPS-SP-Brasil; F.T.
Degasperi, Faculdade de Tecnologia de Sao Paulo
It is estimated that 10,000 units of chemical filters containing
granulated activated carbon (GAC) for face respirators are marketed
per year only by one manufacturer, which corresponds to
approximately 900 kilograms of activated carbon and 90 liters of
solvents, besides aluminum (384 Kg) and polyethylene (18 kg) as
tailings. With the objective of reusing the chemical filter of the
respiratory protection of workers exposed to organic vapors, an
experimental bench arrangement was developed, where the chemical
filter of a national manufacturer was submitted to regeneration tests,
using toluene as adsorbate and water vapor for desorption, followed
by greenhouse for drying. The adsorbed solvent masses permited to
obtain the regeneration index (IR) and the adsorptive coefficient (Ca)
of the GAC contained in these chemical filters. The results showed
that the regenerated chemical filters submitted to the method
proposed in this work, reached the IR value close to 100% and the
Ca was 110.2 ± 0.1 mg.g-1, which allows us to conclude that the
tested chemical filters can be reused or their components recycled.
The Brasilian legislation determines that users of respiratory
protection equipment are responsible for their final destination and
as they areclassified as class I solid waste after saturation with
organic vapors, they are destined for landfills and / or incinerators.
The present work offers, besides the possibility of reuse of the
chemical filter, also an alternative of sustainable management of its
components, as the GAC itself, the aluminum and the polyethylene
besides the condensate of the recovered solvent, since its active
decontamination, allows not only the reuse, but also allows the
reverse logistics according to the guidelines of the Brazilian National
Solid Waste Policy, contributing to the circular economy.
TP041 The role of HEIs in sustainability, beyond green campuses
R. Roncancio, C. Muller, D. Lagos, Inalde Business School
The objective of this document is to conceptualize the role of the
university in the construction of sustainable ecosystems from the
experiences of Universidad de La Sabana with its Sabana Sostenible
project and the promotion of a culture of peace to propose this
conceptualization as possibly generalizable for HEIs. It is already
common ground within sustainability in HEIs to understand that they
can play a significant role in the promotion and change of mentality
towards a more sustainable development (Evangelinos et al., 2009).
In this sense, HEIs, as well as for example financial entities are called
not only to do good, but also make others do good. As a result,
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sustainability with an exclusive focus in its own operations within
the campus has gained a superlative importance among policy
makers and planners of HEIs, including the impact of these
operations on the environment as part of their activities and thus
seeking to internalize possible environmental externalities that arise
from their daily work (Alshuwaikhat et al, 2008), but in our
conception, this view is not enough. While universities increasingly
seek their role in sustainability, so far, the focus has been
environmental issues within the Campus, therefore Greener
Campuses are as one of the most analyzed topics in specialized
literature (Tillbury, 2012). Undoubtedly, one of the greatest concerns
of modern society is sustainability and sustainable development and
the agendas of national and regional education policy have responded
to this concern over the last few years (Lunander et al., 2012). The
university, as an institution, has traditionally been seen as an entity
somewhat isolated from the issues that afflict organizations,
however, an environment and society crisis such as the one
experienced in recent years has increasingly led to understanding the
university within its context should really develop strategies to
become a coadjuvant for sustainable development. This crisis has
also motivated an effort to seek to depart from its substantive
functions of teaching and research as the main means to cause
positive impacts on society. (Alba Hidalgo et al., 2010) Like any
organization, (High Education Institutions, HEIs) generate impacts
on
society
and
the
environment.
TP042 Trends in the use of Paraquat and regulation needs in
Colombia: health and environmental risk concerns
J. Gallego Zapata, Universidad de Cartagena / Environmental and
Computational Chemistry Group. School of Pharmaceutical
Sciences.; J. Olivero-Verbel, University of Cartagena /
Environmental and Computational Chemistry Group. School of
Pharmaceutical
Sciences.
The ban and restrictions of the herbicide paraquat are increasing in
different countries because of its high toxicity. The production of
reactive oxygen species is the main toxicity mechanism of this
xenobiotic, which has been associated with high risks of developing
Parkinson's disease and systemic disorders. However, this herbicide
is still used for crop protection in Colombia. The objective of this
study was to examine the trends in paraquat use, environmental
issues, health risks, and regulations in Colombia, using official
databases. Procedures and criteria for registration, restriction, or ban
were compared with international policies in order to support
regulation needs. Here, paraquat is prohibited only for aerial
spraying, and more than 4471000 L/yr are produced, whereas
2000000 L/yr are imported, being the second most used herbicide
after glyphosate. National records indicate this pesticide causes
accidental poisonings and has also been associated with deaths by
suicide. In terms of environmental impact, few local studies have
been carried out; however, it has been found in water and food.
Internationally, main drivers for paraquat banning have been: i) its
use for suicide practices, ii) the risk of accidental poisoning, iii) its
contribution to Parkinson´s disease, and iv) the current scientific
evidence of toxicity in different non-target organisms. Banning
policies in the European Union, Brazil, China, and South Korea,
among others, have been gradual and aimed to mitigate health risks.
The current strategies are not sufficient to guarantee the safety of
farmers and the general population, leading to a risk scenario
comparable to other countries which already promote stricter
policies. In Colombia, paraquat monitoring and regulations tools
must be strengthened. Conservative policies are needed, particularly
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in the absence of data regarding pesticide usage and trends,
epidemiological data, environmental fate, and food residues. The
underlying reasons for introducing restrictions on its use at the
national level will have to be analyzed taking into account the
scientific evidence and the international regulatory background.
TP043 Water reuse in Brazil: a possibility or a necessity?
L.d. Bulhões, Universidade Federal do Pará / Laboratório de
Aquicultura de Peixes Ornamentais do Xingu; T. da Silva Pereira,
Federal
University
of
Pará
Treating wastewater has been an environmental, social and
economically viable alternative against water scarcity and reduction
of hydric pollution of water sources in many parts of the world.
Sewage systems are no longer seen as a source of problems and have
become a safe, sustainable and climate-independent supply
alternative, and recycled water is used in many countries and is
essential for balancing scarcity and demand. The treatment of water
effluents has been mainly used for irrigation in agriculture, industrial
processes, city supply and recharge of aquifers. In Brazil, water
shortages and pollution represent a similar problem to other
countries. In this work, we review water reuse in Brazil and other
parts of the world. We show that in Brazil there is an opportunity to
reuse water, which could be effectively applied in agriculture,
industry and in the supply of large urban centres, which would
contribute to reducing the current supply crisis in the country.
However, what is needed to make this happen?
Environmental risk assessment of pesticides in Latin America
TP044 A Higher-Tier Approach to Avian Risk Assessment in
Colombia
D. Bonilla, Adama Colombia; S. Haaf, ADAMA Deutschland
GmbH; S. Taylor, ADAMA Agricultural Solutions UK
The Andean Technical Manual for the registration and control of
chemical pesticides outlines how to perform the environmental risk
assessment of pesticides in the Andean region. One of the
requirements of this document is to perform an environmental risk
evaluation for birds. Currently, a tiered risk evaluation scheme is
used. At the first level of risk evaluation (Tier I) risk quotients (RQs)
are obtained by dividing the expected environmental concentration
(EEC) with the worst case toxicity value obtained from laboratory
tests. At the second level of risk evaluation (Tier II), updated RQ
values are provided using a refined estimation of the EEC. In each
case the calculated RQ values are compared with Levels Of Concern
(LOC) for either the acute or chronic risk.If the risk evaluation is
failing at Tier II and no other assessment approach is provided then
pesticide companies are often required to consider monitoring studies
conducted in the field. However, monitoring studies are considered
Tier IV, being very complex, expensive and difficult to design
without any degree of certainty about the regulatory acceptability of
the approach. As a result, it is important to first consider what can be
achieved at Tier III as a reliable option for refining the risk
evaluation. Here we will present a number of Tier III options used
from a recent example where a refined approach to avian risk
assessment in sugarcane was conducted. We will give examples for
refined exposure calculations using crop interception factors for
different plant growth stages and refined exposure calculations based
on feeding ecology (proportion of diet of relevant food items (PD)
and proportion of time in the treated crop (PT)). We will also present
an example of how surrogate European Union (EU) crops could be
used to refine these exposure parameters for sugarcane in Colombia.
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Finally, we will provide regulatory feedback on the use of these
refinement options from a recent regulatory submission in Colombia.
TP045 How the Brazilian risk assessment framework for bees
works
K.d. Coelho, ADAMA BRASIL / Regulatory Affairs; S. Taylor,
ADAMA
Agricultural
Solutions
UK
The Environmental Assessment of pesticides in Brazil is performed
by the Environmental Institute (IBAMA) and comprises two aspects:
Environmental Hazard Potential Assessment and Environmental
Risk Assessment. The Hazard assessment has been established since
1990 but the Risk Assessment, although required since 1996, only
started to be implemented by IBAMA in 2012 and has been
developing further since then.Due to numerous global discussions on
the decline of pollinators, in February 2017 Ibama published the first
ruling ("normative") to establish guidelines, requirements, and
procedures for a systematic risk assessment scheme of pesticides for
pollinators in Brazil. Further guidance for the scheme was issued
later in 2017. The Brazilian overall approach is similar to EPA, but
there are nuances in the Brazilian scheme regarding which active
ingredients must be tested, and additional considerations for future
which must be understood.Using hypothetical data from a mixture
and a single formulation, we will show how the new Brazilian
scheme (the "normative") works for three use patterns, foliar, soil and
seed treatment application, considering the main aspects of Tiers 1
and 2 of the risk assessment. Furthermore, the main points of this
Brazilian risk assessment framework for bees will be compared with
those adopted by other countries, considering both similarities and
differences.
TP047 Multiresidue analysis of 75 pesticides in human breast
milk samples from Colombia by gas chromatography-mass
spectrometry
(GC-MS)
B. Johnson-Restrepo, University of Cartagena / School of Exact and
Natural Sciences; C. Maza-Ramírez, Universidad de Cartagena /
Chemistry and the Environment Group - School of Exact and Natural
Sciences; C.A. Lu, Harvard T.H. Chan School of Public Health /
Environmental
Health,;
L.
Tao,
Harvard
University
The postnatal exposure to environmental chemicals such as persistent
organic pollutants and organochlorine/organophosphate/pyrethroid
pesticides through ingestion of breast milk is a concern around the
world. Analysis of environmental chemicals in breast milk provides
a mean not only to assess the contaminant burden in mothers but also
to assess exposure to neonates feeding on breast milk. Therefore, we
developed and validated an analytical method to obtain confidence
and trusted results. Human breast milk samples (n=46) were
previously pretreated using Matrix Solid-Phase Dispersion (MSPD)
for extraction, Solid-Phase Extraction (SPE) for clean-up, and the
pesticides were determined by GC-MS. Analysis of 75 pesticide
classes including organochlorides, organophosphates, and
pyrethroids were determined. Mean percent recovery were 90 ± 8 for
organochlorides, 83.4 ± 12 for organophosphates, and 83.2 ± 12 for
pyrethroids in liquid milk samples and 80 ± 13 for organochlorides,
78.9 ± 12 for organophosphates, and 75.5± 17 for pyrethroids in
powder milk samples. Average concentrations of organophosphate
pesticides varied from 2 ± 8 for phorate to 33317 ± 74500 µg/g, lipid
base for phosalone. Average concentrations of organopesticides
varied from 0.3 ± 2 µg/g for cis-nonachlor to for 662 ± 762 µg/g for
Endosulfan II. Average concentrations of pyrethroids varied from 10
± 8 for fenpropathrin to 3059 ± 2356 µg/g for Phenothrin-1.
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TP048 Neuropsychological impairment as outcome for risk
estimation associated to acetylcholinesterase activity inhibition
in
pesticide
exposed
populations
F. Pancetti, Universidad Católica del Norte / Biomedical Sciences;
M. Ramírez, Universidad Católica del Norte / Public Health; L.
Zúñiga, Universidad Católica del Maule / Medical Sciences; S.
Corral, Universidad de Chile / Translational Psychiatry
In Chile organophosphates pesticides (OPP) are used in agricultural
activities for the control of insects. The surveillance system of the
Ministry of Health establish the use of blood cholinesterases;
butirylcholinesterase (BuChE) and acetylcholinestrase (AChE) as
biomarkers of exposure or effect and stablishes the biological
tolerance limit (BTL) at 30% of AChE activity inhibition during
spraying respect to the basal activity value measured before spraying.
The primary target of OPP exposure is the nervous system. Longterm exposures are associated to neurobehavioral impairment and it
has been demonstrated that chronic exposures to OPP are considered
risk factors of neurodegenerative pathologies like Parkinson or
Alzheimer's disease. The main goal of this study was to refine the
value of BTL declared in chilean legislation and established at 30%
of AChE inhibition, considering neuropsychological deterioration as
outcome. For this, we recruited volunteers from rural towns located
in northern Chile were agricultural activities are carried on.
Volunteers (men and women among 18 and 50 years old, with at least
5 years living in the area or working in agriculture) were classified
as environmentally or occupationally exposed according to a survey
that asked sociodemographic, morbidity and exposure antecedents.
Each participant underwent a neuropsychological evaluation using a
battery of 21 test that covered areas of memory, attention, executive
functions, praxis, psychomotricity and emotion. Inhibition of blood
AChE and BuChE activities were measured during spray season
respect to the basal activity value in both exposure groups and were
compared
with
a
reference
(non-exposed)
group.
Neuropsychological scores were analyzed applying an algorithm and
each individual was dichotomized into "deteriorated" or "normal"
according to the outcome of the neuropsychological battery. Using
histograms of frequency, we stratified the values of AChE activity
inhibition in intervals of 10% each and distributed the deteriorated
and normal individuals in each interval in order to calculate the
sensitivity of the biomarker establishing the BTL at 30%, as is
declared in the Chilean law and at 20%. We found that when BTL is
set at 20%, the sensitivity of AChE inhibition increases from 53.3%
to 66.7% for risk estimation when neuropsychological impairment is
considered
as
outcome.
TP049 Pyrethroids in the MAB reserve Mar Chiquita coastal
lagoon: An approach to evaluate the probabilistic risks on
aquatic
organisms
M. Diaz-Jaramillo, IIMyC, UNMdP, CONICET / Instituto de
Investigaciones Marinas y Costeras.; F. Tucca, Universidad Andrés
Bello / Department of Ecology and Biodiversity; M. Gonzalez, D.
Martinez, IIMyC, UNMdP, CONICET / Instituto de Investigaciones
Marinas y Costeras.; K.S. Miglioranza, University of Mar Del Plata
/ Instituto de Investigaciones Marinas y Costeras.; E. Eljarrat,
IDAEA-CSIC / Department of Environmental Chemistry
Synthetic pyrethroid insecticides have been used for many years in
activities as the agriculture, forestry, horticulture and public health,
being active ingredients to control insect pests in a variaty of crops
as well as for domestic uses. Once pyrethroids are released to aquatic
environment, they are characterized to be strongly hydrophobic and
low soluble in water, being these rapidly associated to suspended

87

particles or biological tissues. Mar Chiquita estuary (Buenos Aires,
Argentina) is an UNESCO-Man and the Biosphere (MAB) protected
area that is connected by several streams, which are influenced by
different agricultural activities. The main objective of this study was
to determine the presence of pyrethroids in environmental samples
from Mar Chiquita basin and to determine the ecological risk
probabilistic on aquatic organisms (estuarine/marine and freshwater
species). Both sediment and particulate matter samples were
extracted through soxhlet and quantified by using GC-MS.
Ecotoxicological information for pyrethroids were compiled from
open literature (i.e., ECOTOX database, ECHA, ETOX, among
others), and then an probabilistic method was used to calculate the
Hazardous Concentration (HC5) derived from Species Sensitivity
Distribution (SSD). Preliminary results show the occurrence of 13
pyrethroid insecticides in environmental samples, with high
abundance of permethrin. The SSD curves reported higher
vulnerability for estuarine species with HC5 of 1.7 ng L-1 (CI95%=
0.2 - 18.4 ng L-1). In conclusion, this study showed a first approach
to know the environmental presence of pyrethroids in protected areas
from South America and its ecological impact on aquatic organisms.
Acknowledgment:
ANPCyT-PICT/2510
and
Conicyt/Postdoctorado/3180159.
TP050 Stingeless bee protocol to test pesticides - experiences
from
Brazil
R.C. Nocelli, UFSCar / Departamento de Ciências da Natureza
Matemática e Educação; T.C. Roat, Universidade Estadual Paulista
Julio de Mesquita Filho / Biology; L. Miotelo, Universidade Estadual
Paulista / Biology; T.L. Astolfo, Centro de Ciências Agrárias Universidade Federal de São Carlos / DCNME; A.G. Rodrigues,
Universidade Federal de São Carlos / DCNME; O. Malaspina,
UNESP Universidade Estadual Paulista Júlio de Mesquita Filho /
Departamento De Biologia, Centro de Estudos de Insetos Sociais
Most of the studies and pesticides risk assessment schemes for bees
adopted by countries in the Americas use the protocols developed for
Apis mellifera. However, there is much discussion about the
representativeness of this species in relation to stinless bees and how
protective the schemes are. Thus, since 2016 Brazil has been
investing in the development of a method that can be applied to
different species of stingless bees. Since 2017 there is a working
group in the International Comission to Plant Pollinator
Relationships (ICPPR) for the development of the protocol. In
January 2019 the protocol was launched and the process of
standardization began with the first ring test dedicated to stablish a
protocol for stingless bees. The process has 13 participating public
and private laboratories covering the entire Brazilian territory. The
objective is to test the protocol in different species for possible use in
Brazilian risk assessment schemes. Initially, the protocol for topical
exposure is being tested, but the protocols for acute and chronic oral
exposure are already under development, as well the protocol for
larval tests. For the development of the protocol, many parameters
were tested as: collection system, types of experimental cages and
feeders to be used, time of anesthesia, among others. The result is a
viable protocol to access the toxicity stingless bees through topical
exposure. This protocol is cost-effective and feasible in demanding
situations for risk assessment schemes in Brazil. In addition, it is
being used to construct a sensitivity curve of different species with
different active ingredients in order to answer if there are significant
differences that justify the rejection of the model based on Apis
mellifera. Taking into account the behavioral similarities between the
different species of stingless bees found in other Latin American
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countries and the ease of obtaining the materials proposed in the responses by differing classes of chemicals. This latest iTIE
protocol, this protocol could be used as a standard method for the prototype provides a robust technology that improves stressorgroup.
causality linkages. The system assists in “weight-of-evidence”
studies to assess stream and harbor biological impairments by
TP051
What´s
environmental
risk
assessment? determining which chemicals are driving site toxicity.
A. Cione Buchviser, G. Santos, Syngenta Crop Protection /
Environmental Safety; T. Figueira, Syngenta / Environmental Safety; TP053 Developing Higher-Tier Tools for Aquatic Risk
M.
Paniago,
Syngenta
CP
/
Environmental
Safety Assessments and Risk Management of Pesticides in Latin
The aim of this webinar is to share with the SETAC community the America
status of the regulatory discussions in some Latin America countries x. patino, Bayer SA / Environmental Safety Assessment Latam; R.
like Brazil, Peru, Colombia and trends for the future. It´s also Franklin, Croplife Latin America / Andean Region; M. Latorre
intended to share challenges and opportunities where SETAC Castañeda, ANDI / Camara Procultivos ANDI; C. Rodriguez,
tripartite community can contribute by sharing experiences in benefit Cultivida
/
Executive
Director,
CultiVida
Perú
of education on ERA. Nowadays, Environmental Authorities of some The first talks on pesticide risk assessment in Latin America date
Latin America countries are dedicating efforts to build and or review back to the 90s, but it was only until 2002 that the Andean community
their current frameworks for assessing the risk of chemicals to the settled a framework for performing environmental risk assessments
environment (e.g. Peru is reviewing aquatics risk assessment as well within the registration process of pesticides. Since then, both
as Colombia and Ecuador). Risk assessment is a dynamic and authorities and industry have spent efforts to establish knowledge in
complex science, which supports regulatory decisions and policies the process and achieve reasonable and sound practices to estimate
on use of chemicals in agriculture in a very demanding world for food aquatic environmental exposure. In 2017 we engaged in an initiative
keeping biodiversity and natural resources as much as possible. The with Peruvian regulators to improve the scientific basis for aquatic
ERA evaluates the possibility and magnitude of adverse effects exposure assessments by defining and updating screening and higher
caused by the exposure of a chemical to organisms such as animals, tier tools needed to conduct aquatic risk assessment, this was then
plants and microbes in the environment such as water, soil or air. The extended to the Colombian environmental agency. Such effort
effects can be evaluated at different levels of the biological required close interaction with local regulators and industry
organization (individuals, populations, ecosystems or the landscape). representatives to establish crops of interest, local cropping and
Depending on whether humans, other organisms or even ecosystems agricultural practices, availability of suitable global soil, climatic and
are object to Risk Assessment that can be classified as "Human Risk local cropping spatial data; technical expertise and recommendations
Assessment" or "Environmental Risk Assessment" (ERA). Risk needed to fit the tiered approach settled by the Andean Technical
Assessment is the practice of determining the nature and possibility Manual and relevant to local conditions. As a result of these
of causing effects on animals, plants and the environment due to the activities two tools were created, the Andean Aquatic Screening Tool
use of stressors. A stressor can be a chemical (pesticide, drug) or even and a higher tier tool named Andean Pesticide Exposure Simulation
plants
or
insects. Tool. Both aid to provide consistent and transparent approaches for
aquatic pesticide exposure characterization and better definition of
TP052 An In-Situ Toxicity Identification Evaluation (iTIE) mitigation measures in the Andean region, and having the potential
System for Determining Which Chemicals Drive Impairments at to be adapted to other Latin American countries. This platform
Contaminated
Sites. presentation intends to include initiatives for modernization of the
G. Burton, University of Michigan / School for Environment and science of environmental risk assessment and use for regulatory
Sustainability; E.C. Cervi, University of Michigan / SEAS decisions in Latin America, as a mean to improve engagement and
Human-dominated waterways contain thousands of chemicals. collaboration between the public and private sector in the region.
Determining which chemical and biological stressor is most
important; therefore, is very challenging. The U.S. EPA’s Toxicity TP054 Optimization methodology to determine organochlorine
identification evaluation (TIE) procedure is a biological-chemical pesticides by using a thin-film copolymer: Field-testing in
fractionation approach attempting to identify causes of toxicity uses aquatic
systems
of
Chile
a series of manipulations to fractionate chemicals then expose D. Cardenas, University of Concepcion / Department of Instrumental
organisms. While this may provide useful information, it lacks Analysis; F. Tucca, Universidad Andrés Bello / Department of
ecological realism as it is subject to laboratory-related artifacts and Ecology and Biodiversity; C. Mardones, University of Concepcion /
is resource intensive. The in-situ TIE (iTIE) technology was Department of Instrumental Analysis; R.O. Barra, Universidad de
developed to improve this approach and has undergone a number of concepcion
/
Aquatic
systems
modifications over the past several years. The 2019 prototype In the last time, copolymer ethylene vinyl acetate (EVA) has been
consists of an array of iTIE ambient water fractionation units. Each used as passive sampler for monitoring many organic pollutants in
unit consists of an initial chamber with differing resin absorbents to aquatic environment, however, it is necessary to improve analytical
fractionate chemical types from porewater, surface water or techniques that contribute to detect lower levels of organic pollutants
wastewater effluents. After resin sorption, sample waters pass into a in water. This study has as objective i) to show an optimum
chamber containing various types of toxicity test organisms. Waters methodology of extraction for determining ultra-trace concentrations
then pass into a sample collection bottle for confirmatory chemical of organochlorine pesticides (OCPs) and ii) to test its use in natural
analysis. A secondary containment unit houses peristaltic pumps and aquatic ecosystems of Chile. The method consisted in the coupled of
electronic controller providing flow through conditions for 24 to 48 ultrasonic-assisted solvent extraction (UASE) and headspace solidhrs. The iTIE system has been deployed to a depth of 3 meters and phase microextraction (HS-SPME). Factors as salting out,
evaluated in streams and marine harbors. Chemical analyses of water temperature and extraction time were optimized for OCPs extraction
and iTIE chemical sorptive resins confirmed lethal to sublethal from EVA passive sampler. Quantification was performed by using
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multiple reaction monitoring (MRM) by gas chromatographytandem mass spectrometry (GC-MS/MS). This method was tested to
detect ultra-trace levels of OCPs in marine (Concepcion Bay,
36º42’S-73º06’W) and fresh water (Chillan River, 36º37’S72º09’W) ecosystems of central Chile. Results show that the method
had optimum experimental condition to 23% w v-1 NaCl of salting
out, 75ºC of temperature and 55 min of extraction time. Suitable
analytical parameters of linearity (R2>0.9946), recovery (> 60%) and
reproducibility (< 19%) were determined for 20 OCPs. The limits of
detection (LODs) ranged from 0.01 ng (alpha-HCH) to 0.27 ng
(endrin aldehyde). Field tests reported ultra-trace OPC levels in
marine and fresh water, ranging from 0.7 ng EVA mL-1 (p`,p-DDT)
to 98.89 ng EVA mL-1 (beta-HCH) for Concepcion Bay and 46.3 ng
EVA mL-1 (Endosulfan I) to 119.3 ng EVA mL-1 (delta-HCH) for
Chillan River. In conclusion, the optimized method was a suitable
approach to detect ultra-trace OCPs by using EVA passive sampler
in water. This approach contributes to use EVA passive sampler as
an exposure assessment tool in field. Acknowledgement:
Conicyt/Fondecyt/1180063,
Conicyt/Fondecyt/3180159
and
Conicyt/FONDAP/15130015
projects.
Exposure Evaluation: The Importance of Exposure for Risk
Evaluation
TP055 Análisis del contenido multielemental en Parmotrema
reticulatum recolectada en Minas Capillitas, Catamarca,
Argentina
J. Hernandez, Universidad Nacional de Catamarca / Formación
Básica; J. Rodríguez, Universidad Nacional de Córdoba-CONICET.
/ Centro de Ecología y Recursos Naturales Renovables; R. Jasan, R.
Invernizzi, R. Plá, Comisión Nacional de Energía Atomica / Técnicas
Analíticas Nucleares CAE; M. Cañas, Universidad Nacional de
Catamarca
/
Formación
Básica
En Minas Capillita (yacimiento polimetálico, actualmente con
extracción de rodocrocita en Catamarca, Argentina), se realizaron
estudios con Parmotrema reticulatum (Taylor) M. Choisy
(Ascomicete liquenizado) in situ, con el fin de evaluar su contenido
multielemental relacionado a la exposición prolongada a la actividad
minera. Se recolectaron talos liquénicos en 7 sitios distribuidos en
dos campañas de muestreo: la primera (M1), con el objetivo de
evaluar la exposición al drenaje ácido; y la segunda (M2) para
evaluar la exposición a la actividad extractiva propiamente dicha. En
las muestras se midió el contenido de 24 elementos mediante Análisis
por Activación Neutrónica Instrumental (INAA). Se realizó un
análisis de componentes principales, obteniendo tres ejes (CP) con
autovalores mayores que 1, que explicaron el 96% de la variabilidad
de los datos. Estos ejes (CP1, CP2 y CP3) se tomaron como nuevas
variables explicativas. En CP1 los autovectores principales
correspondieron a Ba, Br, Ca, Ce, Co, Cr, Cs, Eu, Fe, Hf, La, Lu, Na,
Rb, Sc, Sm, Ta, Th, U e Yb; en CP2, As, Sb y S; y en CP3, Zn. Para
M1, se realizó un ANOVA para cada una de las tres CP, tomando
como criterio de clasificación "exposición al drenaje ácido" de los
sitios de muestreo. CP1 mostró valores significativamente mayores
para los líquenes de sitios expuestos, mientras que la CP2 mostró
mayores valores para líquenes de sitios no expuestos. Para M2, se
realizó un ANOVA tomando como criterio de clasificación la
exposición de los sitios a la actividad extractiva (proximidad a la
boca de mina). CP1 no mostró diferencias significativas entre
líquenes de sitios internos y externos a la mina, mientras que CP2
mostró valores significativamente mayores en líquenes de sitios fuera
de mina. Estos resultados permiten inferir que el contenido
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multielemental refleja la exposición de P. reticulatum a la actividad
minera, asociada al drenaje ácido generado más que a la proximidad
a la boca de mina. Esta especie podría, por tanto, emplearse como
biomonitora de calidad de aire relacionada a minería extractiva de
rodocrosita
en
Minas
Capillitas.
TP056 Antifungal activity of Piperaceae species against the
Colletotrichum
present
in
tropical
fruits
F. Palacio-Herrera, University of Cartagena, Faculty of Exact and
Natural Sciences, Agrochemical Research Group, / Chemistry
Program; B.E. Jaramillo-Colorado, Agrochemical Research Group,
Faculty of Exact and Natural Sciences, University of Cartagena /
Chemistry Program; B.J. Arroyo-Salgado, University of Cartagena,
Faculty of Exact and Natural Sciences, Agrochemical Research
Group,
/
Chemistry
Program
Colombia is a country rich in fauna and flora, which makes it one of
the countries with an extensive area cultivated in fruit trees, which is
concentrated in 56% in perennials, the most important of which are
crops of orange, mango, avocado and guava among others. In the
department of Bolívar the losses of the products in postharvest are
numerous, because their productive scheme is of low technology, this
comes, to that the economic effect of the physical losses and of value
of the production is not quantified so much in harvest as in
postharvest, Fungal diseases as anthracnose (Colletotrichum) has
been the cause of many of these losses.The objective of this study is
to evaluate the in vitro antifungal activity of essential oils from Piper
aduncum, Piper hispidum, and Piper auritum against the
Colletotrichum present in the fruits of avocado, mango and orange.
Through the calculation of mycelial growth inhibition and
sporulation of Colletotrichum.The chemical composition of three
piper species was determined: Piper aduncum: β-pinene, γ-Cadinene,
trans caryophyllene; Piper hispidum β-pinene, β-Pinene, δ-3-Carene;
Piper auritum: β-pinene, β - pinene, α-Phellandrene. The results
demonstrate the influence of monoterpenes (concentrations ranging
from 125 to 500 μg/mL), primarily limonene, α-pinene, and βpinene, on the bioactivities of the oils. The Piper essential oils had
potential antifungal effects against Colletotrichum and could be used
in
the
development
of
plant-based
antifungals.
TP057 Changes of polyphenolic compounds in crop plant under
simulated
accidental
exposure
conditions
Y. Chae, Konkuk University; R. Cui, Konkuk University /
Department of Enviromental Health Science; J. Lee, Konkuk
University; Y. An, Konkuk University / Department of
Environmental
Heath
Science
This study investigates the changes of polyphenolic compounds in
crop plant following a simulation of accidental exposure to hazardous
substance. Hydrogen peroxide and Vigna radiata were selected as a
model chemical and plant species, respectively. We measured
chlorophyll, flavonol, anthocyanin, and nitrogen balance index (the
ratio between chlorophyll and flavonol) to evaluate the effects of
hydrogen peroxide on the plant following treatments in soil
microcosm. We observed that the amounts of polyphenolic
compounds decreased as a result of exposure of hydrogen peroxide.
The results show that the levels of anthocyanin and flavonol can
serve as a suitable parameter indicating the oxidative stresses induced
by hydrogen peroxide in Vigna radiata. This study focused on the soil
toxicity and risk of hydrogen peroxide in cases of chemical accidents.
This work was supported by the Korea Environment Industry and
Technology Institute (KEITI) through "The Chemical Accident
Prevention Technology Development Project," funded by the Korea
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Ministry

2016001970001). in women. The expiratory patterns identified were predominantly
mixed,
followed
by
those
of
a
restrictive
type.
TP058 Mercury Exposure Evaluation on Oligochaetes by
Bioaccumulation Tests - A Line of Evidence for Ecological Risk TP061 Toxic effects of three minor elements on Caenorhabditis
Assessments
elegans
F. Gimenes, A. Yoshinari, A. Canale, GEOKLOCK M. Duran Izquierdo, Universidad de Cartagena / bolivar; J. Osorio
Ecological risk assessments (ERA) are often based on literature data martinez, J. Olivero-Verbel, University of Cartagena /
or extrapolations (intra and inter species, laboratory to field). These Environmental and Computational Chemistry Group. School of
extrapolations may not reflect site specific conditions when Pharmaceutical
Sciences.
evaluating the exposure of the organisms to chemicals of potential Minor elements such as cerium (Ce), barium (Ba) and strontium (Sr)
ecological concern (COPEC), resulting on an under or overestimated are mainly found in the earth's crust, but anthropogenic activities are
risk scenario. This situation is specially of concern when the frequently moving them into biological compartments.
exposure to the COPEC varies with the environmental compartment's Environmental pollution can occur from various sources, such as
conditions, which may affect the chemical bioavailability. This study mining, industry, agriculture and cosmetics, among others, leading to
evaluated the potential for mercury (total and organic) accumulation greater exposure in the biota. The aim of this work was to determine
in oligochaetes on a site where ERA calculations indicated potential the toxic effects of Ce, Ba, and Sr in the biological model
risks for terrestrial receptors, due to organic mercury concentrations Caenorhabditis elegans. Synchronized nematodes in larval stage L4
widely distributed in the surface soil of the study area. The evaluation were exposed to different concentrations of the elements, evaluating
was comprised by ecotoxicological tests based on the procedures of lethality, growth, locomotion, and reproduction as endpoints.
ASTM-E1676-2012. The bioaccumulation tests were conducted on Examined elements followed a lethality-concentration dependent
four soil samples, which represented different environmental trend, being the most toxic chemical Ce, followed by Ba and Sr, with
conditions (pH, moisture and organic matter content). The results at least two orders of magnitude difference in toxicity between Ce
indicated that the total mercury bioaccumulated in organisms and Sr. The length of the body, the head-tail movements, as well as
exposed to all soil samples, but the organic mercury was quantified the egg laying and hatching capacity were significantly decreased by
only on the organisms exposed to the soil where the conditions were all three elements, specially by Ce. Strontium and Ba followed a
favorable to this mercury species formation. It also showed that the similar concentration-response curve for locomotion and growth
bioaccumulation factor (BAF) for total mercury obtained on the tests inhibition, property that was abrograted by calcium. Data presented
was similar to the literature data used in the calculations (BAF< 1). here suggest Ce, Ba and Sr cause physiological impairment in C.
On the other hand, the BAF for organic mercury provided by the tests elegans. Additional studies are necessary to determine biochemical
was one order of magnitude lower than the one reported on literature. mechanisms involved in the observed toxicity. UniCartagena (2018These results showed that, in this case, the literature data were 2019).
adequate to evaluate the total mercury exposure, but it overestimated
the exposure to organic mercury. That is why it is important to Trace elements, organic pollutants and emerging pollutants in
include ecotoxicological tests as a line of evidence, in order to refine Antarctic
and
Patagonia
Ecosystems.
Ecological Risk Assessments and obtain more realistic results.
WP001 "Usnea as a bioindicator of polycyclic aromatic
TP060 Respiratory function in gasoline informal vendors in hydrocarbons
in
the
isla
rey
jorge,
antarctica"
Maicao, Guajira, Colombia; between July and August, 2018. M.P. Montory- Gonzalez, Universidad de concepcion / Recurso
J. Jaramillo-Ordoñez, g. gonzález-vides, Universidad de Cartagena / Hidrico; J. Ferrer, University of Concepcion / Water Resources; c.
School of Medicine; M. Garcia-Espineira, University of Cartagena / bravo,
Universidad
Austral
de
Chile
Basic
Sciences The incrase in population on King George Island, located in the
Introduction: The informal sale of gasoline in Maicao, department of archipelago of the South Shetland Islands in Antarctica has generated
Guajira, North Coast of Colombia, is an extended practice. Been a a series of needs for the population, where the most important for its
Venezuelan border, the local social context, price and illegal traffic, environmental implications is the use of energy and heating, which
constitute factors for a lucrative business that generates exposure to are produced by the burning of fossil fuel and organic matter,
hydrocarbon vapors due to handling, distribution and deposit, which releasing to the environment the Polycyclic Aromatic Hydrocarbons
favor respiratory diseases, whose prevalence is important and the (PAHs), where 16 of them are subject of priority study since 1979 by
main cause of hospitalization in Maicao. Objective: Determine the United States Environmental Protection Agency (US-EPA). ),
toxicity in informal gasoline vendors in Maicao (Guajira), Colombia, because they are possible carcinogens and mutagenic. The objective
between July and August, 2018. Methodology: Cross-sectional of this research is to determine the presence and source of these
descriptive study. The representative sample of the census population hydrocarbons in Rey Jorge Island, for which lichen usnea was used
(295) corresponds to 73 subjects, with a systematic error of 10% and as a bioindicator, the samples were extracted by means of an
a confidence interval of 95%. Source of information is direct. ultrasound bath with dichloromethane. The quantification was done
Determination of respiratory function by spirometry and oximetry. by the GC - MS, where effectively concentrations of the 16 PAHs
Results: 88% of the subjects were men. The number of respiratory were found in lichen Usnea sp in the four sampling sectors. When
diseases was 21, corresponding to 28%; more frequent in women in analyzing the concentrations found for each compound, it was
a significant way compared to men. 44% were asymptomatic. There determined that the possible source of release of these PAHs
was a decrease in FEV1 (Forced Expiratory Volume 1 s) and FVC corresponds
to
the
pyrogenic
origin
(Forced Vital Capacity), values 69 and 59% respectively. The
percentage of altered spirometries was 56%. Conclusions: WP002 Assesment of physicochemical features influencing the
Respiratory affections were found, with a significant predominance bioavailability of methylmercury in a Patagonian aquatic
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ecosystem
E.G. Vergara, University of Santiago de Chile / Environmetal
Science; G. Chiang, Melimoyu Ecosystem Research Institute /
Department of Science; P.A. Bahamonde, MERI Foundation /
Department of Science; N.J. O'Driscoll, Acadia University /
Department of Earth and Enviromental Science; K.A. Kidd,
McMaster University / Department of Biology and Canadian Rivers
Institute; M.A. Rubio, University of Santiago of Chile / Department
of
Environmental
Science
Mercury is commonly found in the environment as a mineral and in
different inorganic forms but one of the most important due to its
toxicity is it organic specie, methylmercury. This organic compound
is produced by bacteria present in the sediment. The efficiency of
bacterial methylation of mercury as well as bioavailability of
mercury depend on a number of environmental factors. Which have
been widely studied in controlled environments. This study
approached the natural dynamics of mercury and methylmercury.
Therefore, four types of aquatic systems were assess: freshwater
from rivers with two different sources (glacial and pluvial), an
estuary and a marine site. We compared physical-chemical features
of the water, including temperature, salinity, DOC, pH and anions,
as well as the methylmercury present in water and organisms tissue
from each site. The aquatic organisms collected were separated by
trophic level. The preliminary analysis showed that, methylmercury
concentrations in water and organism from the rivers were lower than
the levels found in the estuary and these were higher than the ones
measured in the marine areas. These results suggest that the rivers
would be more important in the transportation of mercury in its
inorganic form. Then as it reaches the estuary the methylation
activity raises due to its deposition, and methylmercury is
resuspended to the water column. A portion of it is bioaccumulated
and biomagnified in the trophic web, meanwhile the other part is
transported to the open sea and bioaccumulated there. It was also
observed a similar behaviour with DOC and some anions
concentrations that would indicate a relationship between these
environmental factors and the bioavailability of methylmercury.
WP003 Concentraciones de Hg, Se y S en especies del género
Usnea sp. de ambientes andino patagónicos afectados por
actividad
volcánica
reciente.
S. Perez Catan, CNEA / Lab. Análisis por Activación Neutrónica,
Centro Atómico Bariloche; D.F. BUBACH, Comisión Nacional de
Energía Atomica / Lab. Análisis por Activación Neutrónica, Centro
Atómico Bariloche; M.I. MESSUTI, Universidad Nacional del
Comahue-CRUB / INIBIOMA; M.A. ARRIBERE, Comisión
Nacional de Energía Atomica / Laboratorio de Análisis por
Activación Neutrónica, Centro Atómico Bariloche; S. RIBEIRO
GUEVARA, Centro Atómico Bariloche / Laboratorio de Análisis por
Activación
Neutrónica
La actividad volcánica, es una fuente no antropogénica de
contaminación local y global. La liberación de grandes cantidades de
gases contaminantes (ej.: SO₂, CO₂, HCl y HBr) y otros aerosoles en
forma de nubes masivas que se acumulan en la atmósfera, tiene la
capacidad de infligir grandes daños a la biosfera, siendo la vida
silvestre muy susceptible a los contaminantes volcánicos tóxicos. La
Zona Volcánica del Sur (ZVS) es una zona de la cordillera de los
Andes perteneciente al cinturón volcánico del mismo nombre
integrante del llamado Cinturón de Fuego del Pacífico. Nueve de los
diez volcanes más peligrosos de Chile, según el Servicio Nacional de
Geología y Minería de Chile, se encuentran en los Andes
Patagónicos, dentro de la ZVS. Todos ellos con manifestaciones
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eruptivas que afectaron los ecosistemas terrestres en las últimas dos
décadas.Los líquenes son organismos complejos formados por la
unión simbiótica de un hongo y, al menos, un organismo
fotosintético, utilizados habitualmente en estudios de monitoreo de
la calidad de aire. En este sentido, se han reportado numerosos
trabajos evaluando el contenido elemental de elementos traza
potencialmente contaminantes en líquenes de áreas afectadas por
eventos volcánicos. En este trabajo comparamos los niveles de Hg, S
y Se en especies de líquenes fruticosos del género Usnea sp, como
un reflejo de los efectos ambientales causado por la erupción
explosiva del volcán Puyehue en julio 2011 y la actividad
permanente del volcán Copahue registrada entre los años 2012 2017. Se realizó una evaluación espacial que contempla las distancias
a los cráteres, así como las direcciones de los vientos y las plumas
preponderantes. Para la evaluación del contenido de Hg y Se, se
utilizaron talos liquénicos (n: 5-10) los que fueron analizados
mediante Análisis por Activación Neutrónica Instrumental, y
combustión de alta temperatura con detección de infrarrojos (LECO)
para cuantificar el S. Los valores de concentración de Hg
(0.322±0.086 µg/g peso seco) y Se (0.56±0.25µg/g peso seco) en
líquenes fueron mayores para el volcán Copahue; mientras que los
líquenes cercanos al volcán Puyehue, presentaron mayor
concentración de S (11700±1440 µg/g peso seco). Estos últimos
valores resultaron ser los más altos reportados en la literatura hasta
la fecha. Las concentraciones de Hg fueron dependientes de la
distancia al cráter, según la dirección de las plumas preponderantes,
en
ambos
ambientes
volcánicos.
WP004 Feather mercury levels in Magellanic Penguin
(Spheniscus magellanicus) at southeastern Buenos Aires
province, Argentina during the non-breeding season
A. Quadri Adrogue, Mar del Plata University / Marine Science; P.
Gómez-Ramírez, University of Murcia / Health Sciences
Department/IMIB-Arrixaca, Faculty of Medicine; A. GarciaFernandez, University of Murcia / Health Sciences; G. García, J.
Seco Pon, Mar Del Plata National University; K.S. Miglioranza,
University of Mar Del Plata / Instituto de Investigaciones Marinas y
Costeras.
Mercury (Hg) is a persistent, toxic and non-essential heavy metal,
whose presence in fish, birds and marine mammals is the culmination
of a process through the food chain due to its bioaccumulation and
biomagnification. Birds feathers constitute a useful non-destructive
tool for Hg detection since they excrete Hg through the quill during
the premolt. The Magellanic Penguin (Spheniscus magellanicus) is
amongst the most abundant warm water penguin species breeding in
the Atlantic and the Pacific oceans. The species is listed as "Near
Threatened" by the International Union for the Conservation of
Nature (IUCN) chiefly due to declines observed in several breeding
colonies. In this context, the aim of this work was to determine levels
of Hg in feathers of beached juvenile Magellanic penguins and
establish the relationship between accumulation and sex, during the
species' non-breeding season in Buenos Aires province, Argentina.
Feathers of 26 individuals (11 males and 15 females) were analyzed.
Hg was analyzed in a Milestone DMA-80 direct mercury analyzer by
atomic absorption spectrophotometry with a detection limit of 0.005
ng. Hg levels, considering both, females and males together, ranged
between 265.5-1515.52 ug/kg. These values were higher than those
found in juveniles of the same species from Brazilian (wintering
grounds) and Argentine Patagonian (breeding grounds) coasts, and
below the levels associated with negative effects on seabirds (5000
to 65,000 ug/kg dry weight). Hg concentrations were not
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significantly different between sexes (GLM, p>0.05) (mean ± SD:
568.34 ± 308.2 and 824.59 ± 480.71 ug/kg, for females and males,
respectively), probably because juveniles are sexually immature and
females do not excrete Hg by egg laying yet.Hg levels found in this
study, were one order of magnitude greater than those values found
in 2012, for the same species from breeding grounds . Thus, the
present study provides relevant information indicatinga possible
increase in Hg pollutionin Magellanic penguin from Buenos Aires
province. Moreover, these results alert on a potential increasing of
Hg pollution in the Southern region of the Atlantic Ocean and thus
incentive for the development of monitoring programs and regional
strategies to improve the conservation status of this species. Further
investigation would be useful in order to test the influence of age on
Hg
accumulation.
WP005 Temporal distribution of metals in soils near
Comandante Ferraz Antarctic Station in King George Island,
Antarctica
T.H. Trevizani, Universidade de Sao Paulo / Instituto Oceanográfico;
R.C. Figueira, Instituto Oceanográfico da Universidade de São Paulo
/ Instituto Oceanográfico; R.C. Montone, Universidade de Sao Paulo
/
Instituto
Oceanográfico
The Admiralty Bay on the southeast coast of the King George Island,
with potential for being affected by human activities, is considered
part of the Antarctic Specially Managed Area where the impacts
produced should be minimized. The levels of metals were determined
in soils collected nearby the Brazilian Comandante Ferraz Antarctic
Station (EACF), after the fire occurred in February 2012, up to
January 2018, in order to assess the environmental impacts around
the area. Considering the evaluated elements by Optical Emission
Spectrometry with Inductively Coupled Plasma and X-Ray
Fluorescence, the ranges of concentrations were in mg kg-1: arsenic
(As) 2 to 14; cadmium (Cd) 1 to 13; chrome (Cr) 5 to 77; copper (Cu)
64 to 20,241; nickel (Ni) 3 to 30; lead (Pb) 7 to 1,053 and zinc (Zn)
60 to 2,813. The results were compared with the CONAMA
Resolution 420 of the Brazilian Environmental Council guiding
values for soils, and only As and Ni did not exceed the reference
values. The levels of Cd, Cr, Cu, Pb and Zn, between 2012 and 2016,
exceeded the Values of Prevention (VP) which indicates the upper
limit in which the main functions of the soil are sustained. In the year
2018, only Cu exceeded VP. The levels of Cu, Pb and Zn, in 2013,
exceeded the Research Values (RV) which may yield direct or
indirect potential risks to human health. Through the analysis of the
main components, in which the first two components responded to
77% of the variance, it was possible to verify that Cd, Cu, Pb and Zn
formed a group in the first component, related to the year of 2013,
and as metals of anthropogenic origin, probably they came from the
fire residues occurred in the previous year. Cr and Ni were grouped
in the first component, what demonstrates that they present anthropic
origin. Arsenic was isolated in the second component, being related
to the natural origin of this element, since it presented similar levels
during the years of the study. In addition, the results were compared
with soil from other sites of Admiralty Bay, and only As and Ni
maintained similar levels in the soil of the EACF, evidencing that
there was no enrichment to these elements. The results from 2016 to
2018 demonstrated the reduction of the levels of all studied metals.
However, since it is an area of great human occupation, it is important
that the studies continue on the contamination by metals and their
effects
on
Antarctic
biota.
Ecotoxicology
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WP006 Determination of neonicotinoids in Africanized
honeybees using buffered QuEChERS method and analysis of
their
protein
profile
by
SDS-PAGE
A.M. Barbosa Medina, University of São Paulo / Institute of
Chemistry of Sao Carlos; E.M. Vieira, Universidade de Sao Paulo /
Institute of Chemistry of Sao Carlos; F. Canduri, University of São
Paulo / Institute of Chemistry of Sao Carlos; B. Ferreira da Silva,
Universidade Estadual Paulista / Chemistry Institute in Araraquara;
H.L. Santos, University of São Paulo / São Carlos School of
Engineering; J. Brigante, University of São Paulo; D.M. Santos,
University
of
São
Paulo
/
Chemistry
In recent years, both beekeepers and researchers have been
concerned about declining diversity and population of bees. Among
the leading causes is the extensive use of pesticides, as these
substances are highly toxic to bees and other pollinators. In Brazil,
the issue of pesticides is worrying, due to the increase in consumption
as a result of the expansion of agribusiness. At the same time, several
incidents have been recorded on bee mortality possibly related to
contamination and inappropriate use of pesticides. However, in the
vast majority of cases, no analysis was carried out to prove the
suspicions, and also, there are few studies on the effects of pesticides
on native and hybrid species, such as Africanized honeybees Apis
mellifera. In this work, a method for the determination of
imidacloprid and thiamethoxam in Africanized honeybee samples
has been developed. The preparation of the sample was based on the
buffered QuEChERS method. The pesticides were analyzed by liquid
chromatography-tandem quadrupole mass spectrometry (LCMS/MS) and flow injection analysis (FIA). The quantitation was
performed in positive ESI mode, using the multiple reaction
monitoring (MRM) mode with three transitions for each analyte. The
recoveries were in the range between 70 and 120 % with precision
values, expressed as relative standard deviation (RSD) ≤ 20 %, and
can be applied in monitoring analyzes. On the other hand, protein
profiles of bees killed by exposure to imidacloprid and thiamethoxam
were obtained by ingestion's tests under laboratory conditions by 15
% denaturing polyacrylamide gel electrophoresis (SDS-PAGE). The
profiles revealed the presence of polypeptides with different
molecular
weights.

WP007 Efecto del Insecticida clorantraniliprole sobre el
desarrollo larval y metamorfosis del sapo Rhinella arenarum
S.F. Peña, Instituto Nacional de Tecnología Agropecuaria / Buenos
Aires; G.S. Natale, Centro de Investigaciones de Medio Ambiente
UNLP CONICET / Centro de Investigaciones del Medio Ambiente
CIMA; J.C. Brodeur, CONICET Instituto Nacional de Tecnología
Agropecuaria (INTA) / Instituto de Recursos Biológicos, Centro
Nacional
de
Investigaciones
Agropecuarias
(CNIA),
El objetivo del presente trabajo fue determinar la toxicidad aguda y
crónica, y el efecto sobre la metamorfosis del formulado comercial
Coragen, que contiene 20% de Clorantraniliprole en renacuajos del
sapo Rhinella arenarum. Para el ensayo agudo, se expusieron
renacuajos en estadio 25 en un sistema semiestatico a
concentraciones de 60, 80, 100, 120, 140 y 160 mg/L. En el ensayo
crónico se expusieron renacuajos en estadio 26 hasta completar la
metamorfosis (estadios según Gosner) a concentraciones de 20, 40,
60, 80, 100, 120, 140 y 160 mg/L de Clorantraniliprole. La CL5096h fue mayor a 155 mg/L, la CL50 21, 36, 60 y 90 días fueron:151.4
mg/L (IC95: 147.8 - 155.0),150.3 mg/L (IC95: 142.1 a 158.9),138
mg/L (IC95: 124.7-148.3), y 127 mg/L (IC95: 118-136.7)
pesticides respectivamente. En concentraciones mayores a 80 mg/L, los
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renacuajos presentaron una clara narcosis durante las primeras 6h
luego de cada recambio de las soluciones, esto durante toda la
duración del ensayo tanto agudo como crónico. A los 21 días de
exposición no se encontraron diferencias significativas en términos
de aumento de masa corporal de los renacuajos expuestos a las
distintas concentraciones. El efecto en el desarrollo de la
metamorfosis se determinó evaluando el tiempo necesario para que
el 50% de los individuos alcanzaran el estadio 39, el estadio 42 o que
completaran la metamorfosis. El tiempo requerido para que la mitad
de los individuos alcanzaran el estadio 39 no presentó diferencia
significativa entre los distintos tratamientos y el grupo control, a
excepción del grupo expuesto a 100mg/L, quien tardo unos 4 días
más que el grupo control. Sin embargo, el efecto de
Clorantraniliprole sobre los tiempos de la metamorfosis se
modificaron entre los estadios 39 y 42 donde se evidencio una
aceleración de la metamorfosis; la mayoría de los grupos expuestos
alcanzaron el estadio 42 y completaron la metamorfosis en menos
tiempo que el grupo control. La aceleración de la metamorfosis por
parte de Clorantraniliprole se expresó de manera no-monotónica, es
decir que este efecto presentó una relación dosis respuesta en forma
de "U": siendo significativa respecto al control en 20 y 40 mg/L, no
siendo significativo a 60 y 80 mg/L y volviendo a ser significativo en
100 mg/L y concentraciones mayores. Los pesos de los individuos al
término de la metamorfosis no presentaron diferencias significativas
respecto
al
control.
WP008 Efecto del insecticida tiametoxam sobre el desarrollo
larval y metamorfosis del sapo Rhinella arenarum.
S.F. Peña, Instituto Nacional de Tecnología Agropecuaria / Buenos
Aires; G.S. Natale, Centro de Investigaciones de Medio Ambiente
UNLP CONICET / Centro de Investigaciones del Medio Ambiente
CIMA; J.C. Brodeur, CONICET Instituto Nacional de Tecnología
Agropecuaria (INTA) / Instituto de Recursos Biológicos, Centro
Nacional
de
Investigaciones
Agropecuarias
(CNIA),
El objetivo del presente trabajo fue determinar la toxicidad aguda y
crónica, y el efecto sobre la metamorfosis del formulado comercial
Actara, que contiene 25% de Tiametoxam en renacuajos del sapo
Rhinella arenarum. Para el ensayo agudo, se expusieron renacuajos
en estadio 25 en un sistema semiestatico a concentraciones de 60, 80,
100, 120, 140 y 160 mg/L. En el ensayo crónico se expusieron
renacuajos en estadio 26 hasta completar la metamorfosis, en un
sistema semiestatico a concentraciones de 20, 40, 60, 80, 100, 120,
140 y 160 mg/L de Tiametoxam. La CL50 aguda (96h) fue de 138.1
mg/L (IC95: 132.7 - 143.7), la CL50 crónica 21 - 36 - 60 días fue
mayor a 155 mg/L, mientras que la CL50- 90 días fue de 143.6 mg/L
(IC95: 124.7 - 148.3). En la exposición crónica a 21 días y durante el
transcurso de la metamorfosis se evidencio falta de apetito por parte
de los individuos en todas las concentraciones trabajadas, así mismo
a los 21 días de exposición se encontraron diferencias significativas
en términos de masa corporal de los renacuajos expuestos a las
distintas concentraciones respecto al control siendo este ultimo el
grupo que mayor peso gano. El efecto en el desarrollo de la
metamorfosis se determinó evaluando el tiempo necesario para que
el 50% de los individuos alcanzaran el estadio 39, el estadio 42 o que
completaran la metamorfosis (estadio 46). El efecto de Tiametoxam
sobre los tiempos de la metamorfosis se evidenciaron desde el estadio
39. El tiempo requerido para que la mitad de los individuos
alcanzaran el estadio 39 presento diferencias significativas entre los
distintos tratamientos y el grupo control, en este caso, todos los
individuos expuestos a las concentraciones a excepción del grupo
expuesto a 60 mg/L requirieron de mas días para alcanzar dicho
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estadio, Sin embargo, para el estadio 42 y metamorfosis completa se
evidencio una aceleración por parte de todos individuos expuestos a
los tratamientos respecto al control siendo significativo en los dos
casos en los grupos expuestos a 80, 100 y 140 mg/L. Los pesos de
los individuos que alcanzaron la metamorfosis completa presentaron
diferencias significativas respecto al control siendo este ultimo el
grupo
que
mayor
peso
registró.
WP009 Evaluation of the toxic effects of the diclorvos (DDVP)
pesticide on aquatic organisms of different trophy level
A. Sobrino-Figueroa, Universidad Autonoma Metropolitana /
Hidrobiology;
A.
Perez-Rojas,
Universidad
Autonoma
Metropolitana Iztapalapa / Limnology and geology. D Laboratory.
Department of Hydrobiology; S. Alvarez-Hernandez, Universidad
Autónoma Metropolitana-Iztapalapa / Applied Ficology Laboratory.
Department
of
Hidrobiology
The D.D.V.P (DICLORVOS: 2,2-Dichloroethenyl dimethyl
phosphate.) is an organophosphorus pesticide considered highly
toxic by the USEPA. It is used for the control of salmon exo-parasites
in aquaculture farms. At low concentrations (0.05 mg/L) it affects
aquatic organisms, particularly freshwater species. Concentrations
this pesticide from 0.05 at 10 mg/L have been detected in aquatic
systems after its application in sanitary campaigns for livestock
(sanitary bathroom). Because there are few studies of the effects of
DDVP in aquatic organisms, the objective of this study was to
evaluate the toxicity of dichlorvos in organisms of different trophic
levels Cladocerans: Daphnia magna, Daphnia exilis, Daphnia pulex
and Simocephalus mixtus. The ostracod Cypris sp. and fishes: charal
juvenile (Chrirostoma jordani) and juvenile zebrafish (Danio rerio).
In addition their sublethal effects were evaluated. Acute bioassays
were performed, the organisms were exposed to 6 pesticide
concentrations to determine the LC50. Subsequently tests with
duration of 15 days were made where the organisms were exposed to
a sublethal concentration (CL10), for assessment of 4 biomarkers
(growth rate, O:N index, lipid peroxidation and inhibition of
acetylcholinesterase enzyme). The LC50 values obtained in the
bioassays varied from 5300 to 0.021 mig/l . In the tests it was evident
that the cladoceran Daphnia exilis was more sensitive to DDVP
compared to other species. The O:N index had values below 9 fact
indicates that organisms were in a high degree of stress. Growth rates
of intoxicated organisms were between 19 to 49% lower than those
observed in the control group. The average concentrations of Tbars
registered organisms varied from 2.5 to 25.6 nM Tbars/mg and show
a direct dose-response relationship, since when increasing the time
of exposure to DDVP increased the degree of lipid peroxidation in
the tissues. A decrease in AChE activity was observed in cladocerans
between 22 and 45% and fish from 22 to 35%. The results of this
study indicate that the effects of the pesticide DDVP in organisms
under
study
are
likely
irreversible.
WP010 Gel de SDS-PAGE para análise qualitativa de proteínas
em
abelhas
jatai
H. Santos, Universidade de Sao Paulo / São Carlos School of
Engineering; E.M. Vieira, Universidade de Sao Paulo / Institute of
Chemistry of Sao Carlos; F. Canduri, University of São Paulo /
Institute of Chemistry of Sao Carlos; D. Alexandrino, Universidade
Estadual do Sudoeste da Bahia / Ciências Exatas e Naturais; A.M.
Barbosa Medina, University of São Paulo / Institute of Chemistry of
Sao Carlos; J. Brigante, University of São Paulo
O controle genético da síntese de proteínas torna possível a existência
de diferenças na estrutura de enzimas homólogas ou proteínas
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sintetizadas por animais de espécies distintas, ou até mesmo por
animais de genótipos diferentes dentro das mesmas espécies. Desta
forma o estudo buscou analisar o perfil proteico de abelhas sem
ferrão da espécie Tetragonisca Angustula. A eletroforese SDS-PAGE
foi feita com géis de visualização a 7% contendo 2,5mL de
acrilamida/bisacrilamida, 1,0 mL de tampão tris-HCl (2,0 mol L-1
pH 8,8), as abelhas foram coletadas e mortas sobre refrigeração,
sendo então colocadas em microtubos tipo Eppendorf (capacidade de
2,0 mL). Utilizadas 3 abelhas por microtubos, adicionado 50 µL de
água. Maceradas, centrifugada por 30 a 14000 xg, uma alíquota 10 e
20 µL do sobrenadante para aplicação no gel. Foi utilizado dois testes
com proporções, com volumes de 10 µl: 10 µl (1:1) e 20 µl:10 µl
(2:1) respectivamente. A utilização de diferentes proporções para
concentração das proteínas da abelha foi fundamental para a
obtenção de um perfil eletroforético em SDS-PAGE que permitisse
a visualização e a definição das bandas polipeptídicas. Desse modo,
as amostras de abelhas preparadas por distintas concentrações
revelaram a presença de polipeptídios com massas moleculares
diferentes.
WP011 Resultados preliminares de estudio sobre exposición
trófica crónica de Rhamdia quelen (Teleostei) a 2,4-D mediante
indicadores
somáticos
N.R. Zuanazzi, Federal University of Technology - Paraná /
Postgraduate Program in Agroecosystems; H.V. Poquioma
Hernandez, Federal University of Technology - Paraná /
Postgraduate Program in Biotechnology (PPGBIOTEC); N. Ghisi,
Federal University of Technology - Paraná Campus Dois Vizinhos
(UTFPR-DV) / Biology and Ecology; T.K. Soares, Federal
University of Technology - Paraná / Biology; A. Silva, Federal
University of Technology - Paraná / Postgraduate Program in
Agroecosystems; E.B. STANGE DE LIMA, Federal University of
Technology - Paraná / Coordenação de Engenharia de Bioprocessos
e Biotecnologia; T. Santos, G. Matachinski De Souza, Federal
University of Technology - Paraná / Biology; E. de Oliveira, Federal
University of Technology - Paraná Campus Dois Vizinhos (UTFPRDV)
El objetivo de este estudio fue evaluar el efecto trófico crónico del
2,4-D en Rhamdia quelen, mediante el análisis de los índices
hepatosomático (IHS), gonadosomático (IGS), y factor condicional
(K), que son indicadores de bienestar fisiológico de los animales. Los
peces machos (con 15cm) fueron distribuíos de forma aleatoria en
cuatro tanques red iguales y aclimatados por 14 días. La temperatura,
pH, carbonatos, nivel de nitrato amonio, y O2 disuelto fueron
medidos semanalmente durante toda la experimentación. Los
animales fueron alimentados dos veces al día con una cuantidad de
ración de 3% de la biomasa media del experimento. El alimento no
consumido fue retirado después de 45 minutos. Se usó el herbicida
2,4-D puro (estándar analítico-Sigma Aldrich®) para preparar las
dosis, que fueron determinadas según la tasa de flujo de orina y la
concentración máxima permitida en la Legislación Brasilera. Las
dosis fueron administradas con ayuda de una aguja de alimentación.
Cada tanque presentó cuatro tratamientos: el grupo control (TDC)
recibió solo agua destilada; el segundo grupo (TD1) recibió una dosis
de 1 μg/100 μL, el tercer grupo (TD2) recibió una dosis de 10 μg/100
μL, y el último grupo (TD3) recibió dosis de 100 μg/100 μL, la
administración de las dosis fue realizada cada 10 días. Se hicieron
dos muestreos, a 22 días, y 42 días luego del inicio del experimento,
colectándose 5 individuos aleatorios de cada tratamiento. Los
animales fueron anestesiados con benzocaína y sacrificados por
sobredosis. Los procedimientos realizados fueron aprobados por la
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comisión de ética institucional. A partir de los cálculos individuales
del IGS, IHS y K, fue realizado un análisis de varianza bifactorial
(dosis y tiempo), seguido del test de comparación de Fisher. Se
verificó que el IGS y el IHS no presentaron diferencias significativas
entre los tratamientos y el tiempo de exposición, mientras que el K
fue significativamente más bajo en TD3. Los resultados muestran un
decrecimiento progresivo en la condición de los animales en función
de la dosis, demostrando un estrés fisiológico. En el último
tratamiento probablemente existe un cambio en el patrón de
comportamiento respecto a la dosis, dificultando el forrajeo y
almacenamiento de energía. Estos datos son parte de los resultados
preliminares de un proyecto mayor, en que serán evaluados los
patrones bioquímicos, histológicos y genéticos, que soportarán
conclusiones
más
precisas.
Advances in
Environmental

Advances

Oxidation

Technologies for
Remediation

WP013 Arbuscular Mycorrhizal Fungi (AMF) Restoration:
Technologies and Methods for Soil Aluminum toxicity
Remediation
and
Soil
Fertility
a. silva parra, H. Delgado Huertas, Universidad de los Llanos /
Facultad de Ciencias Agropecuarias y Recursos Naturales
Arbuscular Mycorrhizal Fungi (AMF) are an important soil
component for remediation and soil fertility restoration containing
elevated Al concentrations, since most of the improved pastures of
B. decumbens are established in acid soils of low biology and soil
fertility (BSF), mainly in phosphorus (P). In order to improve the
sustainability of livestock systems at Cumaral, Meta, Colombia
under tropical conditions, implementation of different Brachiaria
decumbens production technologies, can be beneficial for a better
soil remediation and fertility. This study aimed to evaluate the effects
of two pastures type (Factor A): Brachiaria decumbens grass and
Brachiaria decumbens grass associated with kudzu Pueraria
phaseloides legume; four lime doses (Factor B): 0, 1.1, 2.2 and 3.3 t
ha-1 of CaCO3; and three N, P, K fertilizers sources (Factor C): Urea,
triple superphosphate and potassium chloride on arbuscular
mycorrizal fungi (AMF) and soil chemical properties (SCP). A
statistical design for analysis of simple factors and double
interactions was applied in randomized complete blocks with
factorial arrangement, triple interactions were analyzed with cluster.
The results showed that 3.3 and 2.2 t ha-1 of CaCO3 were the most
influential factor that increased the number of spores of AMF and
improved soil chemical properties (SCP), indistinctly pasture type
B2 and B1, as N, P, K fertilizers pasture showed low effect. These
results can be used by farmers in the area to implement these B.
decumbens technological practices that help improve the
sustainability of livestock systems at tropical zones.
WP014 Biological color removal of secondary pulp mill effluent
using
fungi
strains.
J. Ferrer, University of Concepcion / Water Resources; M.P.
Montory- Gonzalez, Universidad de concepcion / Recurso Hidrico;
R. Parra, University of Concepcion / Center of Biotechnology; P.
Aqueveque, University of Concepcion / Agroindustry; L. Troncoso,
University of Concepcion / Center of Biotechnology; O. Herrera,
University
of
Concepcion
/
Water
Resources
The pulp and paper mill effluent is highly coloured. The main
contribution to the colour in the effluent comes from the chlorolignin
compounds which are discharged from the bleaching step of the
manufacturing process. These compounds being non-degradable, by
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chemical and conventional biological methods, pose problems in the
removal of colour. Several methods--physical, chemical and
biological--have been attempted for the removal of colour from pulp
and paper mill effluents. Physical and chemical methods of colour
removal, as per the technology available so far, are quite expensive
and less efficient and none is viable practically. Biological colour
removal process seems to be attractive since, in addition to colour
and chemical oxygen demand, it also reduces biological oxygen
demand and low molecular weight chlorolignins.In this
investigation, an screening of different strains isolated from chilean
pulp mill effluentes for their ability to decolorize the secondary kraft
effluent showed that some strains removed over 60% of the color of
the effluent within five days in the presence of macronutrients.
Treatment of the same effluent with the most promisory strain in a
tubular aireated reactor, resulted in 70% decolorization after three
days in batch mode. The contribution of this investigation is to
generate an environmentally friendly and cost effective technology
for the tertiary treatment of pulp mill effluents.
WP015 Identification of pesticides and isolation of bacterial
strains with degrading capacity of these compounds in
agricultural
soils
B.E. Jaramillo-Colorado, Agrochemical Research Group, Faculty of
Exact and Natural Sciences, University of Cartagena / Chemistry
Program; L.F. Marín-López, University of Cartagena / Chemistry
Program; D. Aga, University at Buffalo / Chemistry Program
The increase of the world population has generated the need to
increase food production, this increase in agricultural practices has
come hand in hand with a continuous growth in the quantities of
pesticides used for the protection of crops, bringing as consequences
large quantities of agrochemical substances in the environment.
Pesticides are substances that have physical and chemical properties
that make them persistent, allowing them to penetrate the food chains
and that may bioaccumulate, which leads to serious public and
environmental health problems. On the other hand, the intense search
for a solution to pollution has led to the development of remediation
technologies that can address the treatment of pollutants such as
organochlorine pesticides, in this order of ideas has sought to solve
pollution problems through the use of microorganisms able to
degrade this type of compounds, this being a useful tool for the
recovery of soils that have been exposed to the use of this type of
persistent pollutants. In this project, a wide range of pesticides was
identified in crop soils of the municipality of San Bernardo del
Viento using extraction methodologies by QuEChERS and
quantified by gas chromatography coupled to Mass Spectrometry
(GC-MS); In addition, native bacteria will be isolated from these
cultivation soils, and their degrading capacity will be evaluated
against
this
type
of
pesticides.
WP016 Pd catalysts used for environmental solutions
S.L. Herrera-Mejía, Universidad de Antioquia / Faculty of
Engineering, Universidad de Antioquia, Medellín, Colombia,
050010; A. Villa, Universidad de Antioquia / Chemical Engineering
Department, Faculty of Engineering, Universidad de Antioquia,
Medellín,
Colombia,
050010
The increase in the generation of energy from fossil fuels causes a
great emission of substances into the atmosphere that deteriorate the
quality of the air and affect human health. For this reason, it is urgent
to either treat these pollutants or replace fossil fuels with
environmentally friendly fuels. One of the gaseous emissions that are
considered highly dangerous for humans and the environment are
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organochlorine compounds, which elimination can be reached by
catalytic hydrodechlorination (HDC) that is an effective and
economical method applicable to a wide variety of chlorinated
compounds. Furthermore, because high oxygen content of biofuels,
they must be refined and one adequate procedure is catalytic
hydrodeoxygenation (HDO). HDC and HDO are hydrogenolysis
reactions that include a breakdown of C-Cl and C-O bonds and the
addition of hydrogen. In this work, Pd catalysts supported on Al2O3 and SiO2 were synthesized, by the incipient wet impregnation
method, and characterized by AA, XRD, BET, NH3-TPD, H2-TPR
and Uv-vis spectroscopy. The materials were evaluated in
dichloromethane gas phase hydrochlorination (DCM HDC), liquid
phase hydrodechlorination of dioxins, furans and polychlorinated
biphenyls (HDD of PCDD/Fs and dl-PCBs) and in the
hydrodeoxygenation in liquid phase of phenol (HDO of phenol). The
DCM HDC with a concentration of 1000 ppm of DCM was carried
out at atmospheric pressure, between 100 and 300ºC, H2/DCM molar
ratio of 100 and spatial time of 0.108 kg*h*mol-1, finding a DCM
conversion, at 300ºC, over Pd/ -Al2O3 and Pd/SiO2 catalysts of
62.7% and 55.8%, respectively. The HDC of PCDD/Fs and dl-PCBs
was carried out on fly ash extracts from a hospital and industrial
waste incinerator in Antioquia, obtaining conversions of 99.6%,
99.9% and 96.4% for PCDD, PCDF and dl-PCBs, respectively, over
Pd/ -Al2O3 catalyst. The phenol HDO was carried out using 100
mL of phenol solution in decane with a concentration of 600 ppm of
oxygen, at 320ºC and 800 psi, for 5 h, finding that phenol conversion
was 90.6% over Pd/ -Al2O3 catalyst and 15.2% over Pd/SiO2.
Then, Pd catalysts can be used for reduction of chlorinated
compounds and for treating biofuels than can replace fossil fuels, and
in
this
way
contribute
to
pollution
decrease.
WP017 Undisturbed remediation of Diesel-contaminated soil by
natural infiltration of oxidation-bioaugmentation foam
R. Bajagain, P. Gautam, Kunsan National University; S. Jeong,
Kunsan National University / Department of Environmental
Engineering
This study applied a promising surfactant foam spraying technique
with intrinsic infiltration of remedial agents to enhance the
biodegradation of undisturbed and unsaturated diesel oil
contaminated 30-cm thick soil. Hydrogen peroxide (5%) and sodium
persulfate (50mN) foams were generated and sprayed on the soil
surface for oxidation pretreatment. Periodic bioaugmentation foam
was sprayed every second day for four weeks without soil
disturbance. The soil-water content was continuously monitored
during experimental period. The vertical change in soil-total
petroleum hydrocarbon (TPH) concentration was evaluated at three
different soil depths viz. 5, 15 and 25 cm. Initially, a gradual increase
in volumetric soil-water content (VWC) was observed and later on a
constant VWC was maintained at deep soil by surfactant foam
spraying method without disturbing soil. The TPH removal
efficiency was found to be 72-73% at depth of 15 to 25 cm and about
90% of the soil-TPH was destroyed from shallow soils just within
30-days. The kinetic analysis study showed that persulfate and
peroxide oxidation foams conjugated with bioaugmentation foam
spraying in the soil column achieved the fastest rate constant of 0.067
d-1 and 0.0467 d-1 respectively from top soil. Furthermore, TPH
reduction, rise in pH and substantial growth in soil microbial
population were simultaneously observed after 30 days of
experiment. The surfactant foam spraying can provide the microbes,
nutrients and oxygen to the soil without soil disturbances and this
technique can be extended with some modifications for field scale
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bioremediation. (This work was supported by the National Research includes, within the thematic objectives, the management and applied
Foundation of Korea (NRF) grant funded by the Korea government research on this metal. In 7 sampling sites from 4 municipalities of
(MSIT)
(No.
2018R1A2B6006139)
\n\n. Santander, 60 feathers of Black vulture (Coragyps atratus) were
collected to analyze Hg in them. Feathers were washed with water
Wildlife Toxicology in Latin America: where are we and what and acetone and analyzed in a Milestone DMA-80 Direct Hg
are
the
current
challenges? Analyzer by atomic absorption spectrophotometry, with a detection
limit of 0.005 ng. The identified food sources of the vulture
WP018 A Review of Persistent Organic Pollutants (POPs) in populations studied were: domestic and industrial waste from a
Birds
from
Latin
America:
1980-2018 sanitary landfill in the capital of Santander, agricultural waste from
A. Maldonado, Utah Department of Health / Environmental market places, carcasses from the mortality of some livestock and
Epidemiology
clandestine slaughterhouse, and remains of animals that are dragged
Persistent organic pollutants (POPs) are a group of chemicals, by the current of the rivers of the region. In all the studied localities,
including pesticides and industrial contaminants, that share similar Hg ranged from 0.001-0.87 mg/kg (mean=0.08 ± 0.12 mg/kg;
characteristics making them highly persistent in the environment. In median=0.05 mg/kg). Considering that the levels of Hg in feathers
addition, many of them are lipophilic and will partition into the fatty reflects part of the systemic Hg existing in the bird population, it
tissues of organisms. They are also capable of long-range transport could be inferred that a fraction of the exposure to this metal occurs
and have been detected far from industrial sources. POPs have orally and that it would be plausible to ensure that the mercury would
received much attention over the years; however most studies and be entering next to the food sources available in each of the study
reviews have focused on more temperate regions. Data on persistent locations. Hg concentrations were similar to other studies for this
organic pollutant residues in eggs and bird tissues is summarized for species. It draws attention that Hg concentrations were significantly
studies conducted in Latin America between 1980-2018. The higher in the Civil Society Natural Reserve of Sabana of Torres
temporal and geographic distribution of the studies reveals that the compared to other locations. This could be explained by the Hg
distribution of POPs data is uneven. From 1980 to 2010, generally carry-over by water of Magdalena river middle basin and its
less than eight studies were conducted every five years, only since tributaries. It is necessary to carry out studies that allow to identify
2011 has there been a substantial increase. Studies conducted in sources of Hg for the vultures through the food and to relate them to
Mexico account for 42% of all the data, followed by Brazil (17%); the anthropic activities. Further studies are essential to identify the
large data gaps for Central America and parts of South America potential ecological risk for this and other vertebrate species. This is
remain. In addition, most studies have focused on coastal ecosystems the first study using feathers from Colombian birds for the
and
on
aquatic
species.
The
pesticide, determination
of
Hg
dichlorodiphenyldichloroethylene (DDE), was the most detected
contaminant and generally contributed to the greatest pollutant Contamination in estuarine environments: Ecotoxicology,
burdens. Less data was available for polychlorinated biphenyls environmental assessment, modeling and removal of pollutants.
(PCBs), but when analyzed usually were the second most detected
class of POPs. Very little data for PBDEs or PCDD/Fs was available WP020 Assessing impact of select antibiotics on a terrestrial and
highlighting the need for future studies to examine levels and impacts aquatic
indicator
species
in birds. Levels of POPs are likely decreasing in birds and the most R.H. Valle-;Molinares, University of Atlantico / University of
recent reported levels are below those associated with adverse health Cartagena; L. McCarthy, Ryerson University / Biology department;
effects.
L.P. Tejeda-Benitez, Universidad de Cartagena / Facultad de
Ingenieria; E. Quiñones Bolaños, University of Cartagena /
WP019 Mercury in feathers of American vultures (Coragyps Department of Civil Engineering; D. Gomez, University of
atratus) from Santander, Colombia: A preliminary study to Cartagena / Tropical Medicine Doctorate; M. Mehrvar, Ryerson
assess
Hg
exposure
related
to
gold
mining University
/
Department
of
Chemical
Engineering
M. Torres-Chaparro, University of Murcia / Lab. Toxicology-Health Coastal aquifers are susceptible to consequences of global climate
Sciences Dpt-Faculty of Veterinary; P. Gómez-Ramírez, University change and in the insular region of Cartagena de Indias (Colombia),
of Murcia / Health Sciences Department/IMIB-Arrixaca, Faculty of are used as drinking water source. Because of this utilization, its
Medicine; S. Espin, University of Murcia / Health Sciences environmental quality is of great concern. Additionally, some
Department - IMIB Arrixca UM - Faculty of Veternary; E. Martínez- emergent contaminants such as pharmaceutical and personal care
López, University of Murcia / Health Sciences Department - IMIB- products (PPCPs) are increasing their concentrations in aquifers
Arrixaca - Veterinary Faculty; E. Hernández, Universidad de Murcia globally. Within the PPCPs group of contaminants, antibiotics are
/ Toxicologia; J.F. Gonzalez, Universidad Nacional de Colombia / some of the most abundant compounds in wastewater because of the
Animal Health - Toxicology; A. Garcia-Fernandez, University of large volume of human consumption in disease control and the
Murcia
/
Health
Sciences massive use of these compounds in agriculture. Anthropogenic
Environmental pollution by mercury (Hg) originated mainly in the activities such as manure application, wastewater irrigation, and
gold extraction, represents a risk to human and animal health due to agricultural application could be responsible in transmitting these
its persistence in the environment, its bioaccumulation, antibiotics to other water sources, including aquifers, through runoff
biomagnification and the association with pathologies of nervous, processes. Recently, many researchers have shown concern
cardiovascular, immune and reproductive systems. Almost the entire regarding the effects of these antibiotics on the environment and their
Colombian gold extraction is concentrated in 13 of the 32 potential toxic effects on microorganisms, plants, and animals. While
geographical areas of the country, among them, Santander, holds 40 few studies in Colombia report on the quantification of antibiotics in
authorised mining sites. The National Mercury Single Plan in water sources, we used data previously reported worldwide as
Colombia seeks to eliminate the use of the mining sector and criterion to select the various antibiotic concentrations used in the
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bioassays of the current study (e.g. Lake Ontario in Canada). The
potential impact of three concentrations (0.1, 1.0 and 10.0 𝜇g/mL) of
ciprofloxacin, sulfamethoxazole, erythromycin, and tetracycline
antibiotics on Zea mays, Hyalella azteca, and Folsomia candida was
assessed. The results suggest that corn seed germination was
significantly affected by certain, selected antibiotics; another test
antibiotic produced significant reduction in root lengths of recently
germinated seeds, in comparison with the control. As well as with
maize plants, certain antibiotics showed a significant negative effect
in Hyalella azteca survival, producing 46.4% ±3.23 mortality. The
rest of the antibiotic experiments showed little significant effect on
Hyalella survival in comparison with the controls. This suggests that
certain antibiotics may exert toxic impact on specific biota, which
could negatively impact the food webs in the water bodies and soil
contaminated
by
these
PCPPs.
WP021 Assessment of Heavy Metal Contamination in Seawater
through relationship between mercury and CDOM
J. Rivero Hernandez, Direccion General Maritima / Proteccion del
Medio Marino; S. Betancurt Turizo, Direccion General Maritima /
bolivar; K. Martinez Yanez, Katiana Martinez Yanez
Colombia is a country of high industrial activity, and a part of this
industry is developing in coastal cities, which increases the risk of
generating marine pollution by some toxic compounds of organic and
inorganic matter in the short, medium and long term. In the latter, we
find the so-called heavy metals, considered dangerous environmental
pollutants because they are persistent in different matrices and
bioaccumulable throughout the food chain, thus altering some marine
ecosystems and finally the health of human beings as the last level in
the chain food. Inside the family of heavy metals one of the most
toxic is mercury (Hg) that once enters the body of water can not be
degraded by chemical or biological processes, can only change in
speciation depending on environmental conditions, and these
changes of species can be more harmful than in their initial state,
which increases the risk in handling, quantification process and for
its determination the most used technique is high cost. A new
approach in the spectrophotometry method with emphasis on the
relationships between Hg and Chromophoric Dissolved Organic
Matter (CDOM) has been documented. CDOM and Hg, absorbs in
ultra violet (UV) wavelength, and is considered as the primary driver
of the optical properties in coastal areas and freshwater, playing key
roles in several biogeochemical processes, a reason for which it has
been widely studied in the last decade. It is also known that trace
metals that are associated with organic matter are released during the
degradation process. Therefore, the present study pretends to
contribute to the knowledge between the relation of the CDOM and
the Hg, to finally propose the use of the of UV spectrophotometry as
a proposal of a faster technique, low cost and that in small periods of
time can be used to confirm the presence of Hg.
WP022 Assessment of total mercury in the crab Goniopsis
cruentata (Latreille, 1803) from low and high contamination
mangroves
areas
(São
Paulo,
Brazil)
M. Vedolin, University of São Paulo USP; T.H. Trevizani,
Universidade de Sao Paulo / Instituto Oceanográfico; M. Petti,
University of São Paulo USP; R.C. Figueira, Instituto Oceanográfico
da Universidade de São Paulo / Instituto Oceanográfico
Goniopsis cruentata is a semi- terrestrial crustacean and it is one of
the most abundant grapsid crabs of mangrove ecosystems in the
Brazilian South Atlantic. It plays a fundamental role in the food chain
of this environment, besides participating in the cycling process of
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several elements, including total mercury (Hg) and organic matter.
These ecosystems are located in regions of intense anthropic activity
and have been proved to accumulate some contaminants as the Hg.
This study aimed to assess the levels of Hg in different tissues
(muscle, gills, hepatopancreas) and stomach content of G. cruentata
and leaves on two species of mangrove tree for three foliar stages
(bud, green mature and senescent), to compare populations from
contaminated and noncontaminated areas. Samples were collected in
two mangrove areas of São Paulo State during a period of one year,
to assess the bioaccumulation of total mercury associated with
seasonality. The analyses were carried out by Optical Emission
Spectrometry Inductively Coupled Plasma with Vapor Generator
Accessory (ICP-OES with VGA). The results showed high
concentrations of Hg in muscle tissue (max-min: 0.232 ppm and
0.026 ppm, respectively) on contaminated area and in the gills (maxmin: 0.087 ppm e 0.027 ppm, respectively) and stomach content
(max-min: 0.046 ppm e 0.023 ppm, respectively) for
noncontaminated area, which were considered an important pathway
to that contaminant. The gills act mostly as a transient tissue store for
contaminants accumulated during waterborne exposure and these
contaminants can only be transferred to other tissues such as muscle
if in excess. There were no differences in Hg level between seasons
and sex. The highest leaf concentrations were observed in the
contaminated area, especially in the senescence stage, which is
considered an important food item. In general, organisms from
contaminated regions accumulated more Hg than from
uncontaminated areas, as expected due to the constant emission of
this element in that region. Thus, we conclude that the presence of
anthropogenic activities can affect directly Hg levels on organisms,
but it is necessary to pay attention in remote areas that can be affected
with transport and atmospheric deposition of Hg. Therefore, studies
of mercury concentrations in mangrove areas are relevant and useful
for monitoring the health of environment, maintenance of
biodiversity, and for assuring the quality of life, mainly for human
when
consumed.
WP023 Determination of the toxicity of the Cartagena bay water
(Mamonal
sector)
by
biological
indicator
M. Alvear-Alayon, Universidad de Cartagena / bolivar; L.P. TejedaBenitez, L.P. Mallarino-Miranda, Universidad de Cartagena /
Facultad
de
Ingenieria
Cartagena Bay is located in the northwest of the Colombian
Caribbean, in Cartagena, the most important touristic city of
Colombia. Mamonal Industrial Zone is placed in the western of the
bay, being one of the main industrial areas in the country. However,
it is also the greatest contributor of pollutants and wastes to the
ecosystem, but any toxicological study has not been done so far. The
toxicity of water can be estimated by physicochemical or biological
methods. Microalgae are useful organisms to estimate the toxicity
levels of surface water. They suffer qualitative and quantitative
changes in their population, becoming important biological models
in environmental assessments. In this study the microalgae
Thalassiosira weissflogii was used as a biological indicator to
evaluate the toxicity of the Cartagena Bay water (Mamonal Zone).
Water samples were taken at 10 points along the shore of the
Cartagena Bay (Mamonal Zone). Heavy metals were determined and
toxicity was evaluated by exposure of T. weissflogii to water sample
solutions, and by measuring cell density, growth rate and chlorophyll
production as endpoints. Sites located near petrochemical industries
and the mouth of the Canal del Dique, affluent of the Magdalena
River, were particularly the most toxic samples evaluated with
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inhibition of 90% in cell density, 40% in cell division rate, and 87%
in chlorophyll production. Furthermore, the toxic effects evaluated
correlated strongly with the concentration of lead in water. In
conclusion, T. weissflogii is a sensitive test organism to evaluate
seawater toxicity. Cell density and chlorophyll production decreased
due to exposure to surface water of the Cartagena Bay, Mamonal
Zone. Toxicological parameters correlated strongly with the
concentration
of
lead.
WP024 Distribution of trace metals in sediments of marine
parks in Colombia (Corales del Rosario and San Bernardo
National
Natural
Park
and
Depth
Corals)
B.E. Jaramillo-Colorado, Agrochemical Research Group, Faculty of
Exact and Natural Sciences, University of Cartagena / Chemistry
Program; A. Henao Castro, E.L. Martinez-Caceres, University of
Cartagena, Faculty of Exact and Natural Sciences, Agrochemical
Research Group, / Chemistry Program; C. Valcarcel -Castellanos,
Parques Nacionales Naturales de Colombia / Parques Corales Islas
del Rosario y San Bernardo; J. Marrugo-Negrete, University of
Córdoba
/
Chemistry
Program
The Magdalena River, the main contributor of continental flows to
the Caribbean Sea, delivers water and sediment flows to the Rosario
Islands National Park, an important marine protected area in the
southwestern Caribbean. The Cauca River and the Magdalena River
are also affected by a very serious problem in Colombia such as
illegal mining. The mining operation emits different heavy metals
depending on the type of mining. For example, coal mines are
sources of As, Cd, Fe, etc., which contaminate soils and sediments
around the basin, directly or indirectly. The use of mercury in the
extraction of gold has become an important source of this pollutant
for the environment. The Caribbean Sea is the final sink of polluted
river waters and sediments, where pollutants, including toxic
substances, are deposited in marine sediments and aquatic organisms
or dispersed within the water column.The Objective of this wok was
examine concentrations of Fe, Mn, Zn, Cu, Cr, Ni, Cd and Pb in
intertidal sediments of the Corales del Rosario and San Bernardo
National Natural Park and Depth Corals park.Sediment samples of
10 points were collected along the islands of the Parks. The chemical
analysis of the metals in the sediments was carried out by means of
the atomic absorption spectroscopy method with three repetitions per
sample, previous acid digestion using nitric acid. The islands where
the greatest residual concentrations of Hg, Pb, Cr, Cd, and As were
found were: Baru Island, Arena Island, Encantada, Lagoon and
Tintipan Lagoon. The concentrations of all metals were below the
biological
risk
levels.
WP026 Estudio piloto en laboratorio para bioreducción de
cromo hexavalente por microorganismos marinos de Bahía de
Cartagena
G. Echeverri, USB-CTG / Programa Bacteriología. Grupo GIMA; L.
Ramirez, Universidad San Buenaventura / Programa Ingeniería
Química. Semillero SIBIAM; Y. Saez, A. Escorsia, Universidad de
San Buenaventura Cartagena / Semillero SIBIAM. Programa
Ingeniería
Química.
Los problemas de contaminación de acuíferos a nivel mundial son
causa de preocupación y requieren métodos eficaces de remediación
que permitan disminuir el impacto ambiental generado por
vertimientos industriales y domésticos. En el presente estudio se
aislaron microorganismos de agua y sedimentos marinos de la Bahía
de Cartagena de forma selectiva con diferentes concentraciones de
cromo hexavalente hasta 1000 ppm. Se seleccionaron los
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microorganismos de crecimiento rápido en medio de cultivo King a
concentraciones de 500 y 1000 ppm, los que se sometieron a
evaluación de su potencial bioreductor en bioensayos con
concentraciones de 300 ppm y temperatura de 28 °C durante 4 días
tomando muestras por triplicado diariamente, para determinar la
concentración de cromo +6 por técnica espectrofotométrica con
difenilcarbazida previamente validada. Se aislaron 16 morfotipos
(cocos positivos, cocos negativos y bacilos negativos) con potencial
de bioreducción de los que se seleccionaron los cuatro morfotipos
con mejor desempeño de crecimiento entre 18 y 24 horas
(concentraciones de 500 y 1000 ppm) y características morfológicas
variadas obtenidas por tinción de Gram (2 cocos positivos: M01 y
M05, 1 coco negativo: M09 y un bacilo negativo: M07) para hacer
seguimiento y evaluación en el respectivo bioproceso que fue llevado
a cabo con cada morfotipo seleccionado de forma individual, así
como con un consorcio microbiano de las especies en mención. Se
observó al tercer día que las cepas de coco positivo (M01) y el
consorcio llegaron a su máxima capacidad de bioreducción en un
91,06%; Al cuarto día la cepa de coco positivo M05, fue la que
presentó el mayor porcentaje de bioreducción en el experimento con
un 96,5%, siendo el porcentaje de bioreducción en las otras cepas
(M07 y M09) de 91,06%. De forma general se observa que a las 96
horas el consorcio es efectivo en bioreducción a pesar que la cepa
M05 fue la que presentó una mayor bioreducción en el experimento.
Se concluye que la cepa M01 y el consorcio pueden ser utilizados en
procesos de bioreducción de cromo +6 en aguas residuales en
tiempos de 72 horas; así mismo a las 96 horas puede usarse la cepa
M05 por ser la que presentó mayor porcentaje de bioreducción en el
experimento, así como el uso del consorcio se muestra como una
alternativa
para
este
bioproceso.
WP027 Evaluation of the capacity of adsorption of the cigarette
butts to reduce the toxicity produced by hydrocarbons present in
waters
L.P. Mallarino-Miranda, L.P. Tejeda-Benitez, Universidad de
Cartagena / Facultad de Ingenieria; M. Alvear-Alayon, Universidad
de
Cartagena
/
bolivar
Cigarette butts are residues easily found anywhere, as they are
thrown mainly on the streets without any inconvenience. On the other
hand, the contamination of water sources by hydrocarbons is a
problem that afflicts all living beings, since it generates great damage
to the environment. The objective of this research was to evaluate the
adsorption capacity of hydrocarbons in water using cigarette butts.
Cigarette butts were collected on the beaches of Punta Arena-Tierra
Bomba, Playa Blanca-Isla de Barú and in the urban perimeter of
Cartagena, a leachate from butts was obtained by soxlhet extraction
using ethanol as solvent, and the butts were characterized by Infrared
Spectroscopy of Fourier Transform (FTIR). The adsorption
experiments were carried out exposing three different sizes of
cigarette butts collected in the urban perimeter of Cartagena (whole
butts, butts divided into two and four parts) to a heptane-water
solution at different concentrations (10, 100, 1000 ppm) for a time of
2 h in continuous agitation and then characterized by means of
gravimetric analysis. The nematode Caenorhabditis elegans was used
as bioindicator before and after adsorption in order to establish
decreasing on mortality. The Playa Blanca cigarette butts showed a
greater lethality of the nematode in 98% for the concentrated solution
and 92.12% for the diluted one. A high adsorption of cigarette butts
was achieved in the 1000 ppm solutions, showing a 97% removal of
heptane. A lower mortality was achieved in the solutions of 10 ppm
and in those of 100 and 1000 ppm. Thus, it was demonstrated that
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cigarette butts can adsorb contaminants present in water and that their pollutant in order to prevent risks associated with the accumulation
adsorption
capacity
depends
on
their
concentrations. of
mercury
in
the
local
population.
WP028 Influence of the environmental variables in the dynamic
of mercury content in sediments in Buenaventura Bay,
Colombia,
e. gamboa, Universidad Nacional de Colombia / Sede Palmira; G.
Duque, Universidad Nacional de Colombia / Facultad de Ingeniería
y Administración, Departamento de Ingeniería; P. Cogua,
Universidad
Santiago
de
Cali
Buenaventura bay is characterized by large space-time fluctuation of
environmental variables and anthropic activities, such as human
settlements, wood extraction, domestic and industrial liquid waste,
dredging operations of the port canal and not only, large but also,
small scale fishing activities, which occupies an important role in the
local economy. In Buenaventura bay, there is evidence about the
level of mercury in sediments, but there is a lack of information on
the mercury content in sediments in relation to the dynamics of the
environmental variables of the water and characteristics of the
sediment. The objective of the present investigation was to contribute
to the understanding of the dynamic processes of mercury
accumulation in tropical estuaries sediments. To achieve this, four
samplings were carried out throughout four seasons in 2015, in four
stations in Buenaventura Bay. The total mercury content (T-Hg) in
sediments (dry weight) was determined. When the conditions of
lower salinity predominated in the estuary, there were higher values
of T-Hg in sediments, suggesting that mercury has an anthropogenic
origin and could enter the estuary by the contribution of rivers by
runoff
during
the
rainy
season.
WP029 Mercury in estuarine fish and risk by consumption of the
Ariidae family in Buenaventura Bay, Colombian Pacific
A.E. Molina, Universidad Nacional de Colombia, sede palmira; G.
Duque, Universidad Nacional de Colombia / Facultad de Ingeniería
y Administración, Departamento de Ingeniería; P. Cogua,
Universidad
Santiago
de
Cali
Buenaventura Bay has a high fish diversity exploited by artisanal
fishing and is exposed to different sources of anthropogenic
contamination, derived mainly from the dumping of wastewater,
water from rivers affected by mining activities and port activities that
include periodic dredging. To assess possible effects of mercury
contamination on the ecosystem, total mercury concentrations (dry
weight) were measured in 65 fish species, collected between April
and September 2015, making a risk assessment based on the hazard
index proposed by EPA in Ariopsis simonsi, Cathorops multiradiatus
and Notarius troschelii of the Ariidae family, which are widely
consumed locally. The species with the highest concentration of
mercury was Larimus argenteus (Sciaenidae, 1.23±0.98 µg/g). In
general, the highest concentrations of mercury were found associated
with intermediate salinities (0.26±0.26 μg/g) and the lowest ones at
high salinities (0.21±0.23 μg/g) and low (0.21±0.16 μg/g). The
average mercury levels of 7% of the evaluated species exceeded
those recommended by WHO for the general population (0.5 μg/g)
and 52% exceeded recommended concentration for the vulnerable
population (0.2 μg / g). For the Ariidae family, the highest
concentrations of mercury were found in A. simonsi (0.339±0.141
μg/g, n=30), followed by C. multiradiatus (0.300±0.149 μg/g, n=66)
and the lowest in N. troschelii (0.290±0.109 μg/g, n=26). The risk
assessment suggests that daily intakes above 22 g of A. simonsi, 25
g of C. multiradiatus and 27 g of N. trochelii could represent risks to
human health. It is recommended to implement monitoring of this
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WP030 Multibox predictive model of PFOA and PFOS in
different
regions
of
San
Francisco
Bay
F. S�nchez Sober�n, Universitat Rovira i Virgili / Chemical
Engineering; R. Sutton, M.D. Sedlak, D. Yee, San Francisco Estuary
Institute; M. Schuhmacher, Rovira i Virgili University / Chemical
Engineering; J. Park, California EPA / California Department of
Toxic
Substances
Control
Perfluorooctanoic acid (PFOA) and perflorooctanesulfonic acid
(PFOS) are two compounds extensively used in food packaging,
commercial goods, and fire extinguisher foams. Due to their richness
in C-F bounds they are highly persistent in the environment and
living organisms, and can cause adverse health effects, such as
endocrine disruption, immunological suppression, or cancer. In
recent times, a higher attention has been put into the study of these
pollutants in different regions of San Francisco Bay (SFB) estuary
due to the abundance of potential sources, revealing their presence in
water, sediment, and biota. However, to properly assess potential
risks to population and ecosystem it is necessary to know the longterm trend concentration of PFOS and PFOA in water and sediments,
as well as elucidate their spatial distribution. To accomplish that, we
divided SFB in three regions: North, Central and South. Using
sediment and water levels of PFOS and PFOA reported in 2009 as
inputs, we designed a long-term mass balance rate constant model for
every region. Then, water exchanges between the three regions were
included in the model as inflows and outflows. Contribution from
rivers, run-off, rain, and waste water treatment plant effluents were
included as external loads. Furthermore, concentration in sport fish
(Cymatogaster aggregata) were calculated to estimate animal
exposure and human risks. Our results show a decreasing trend in
concentrations of PFOA and PFOS in the Bay as a whole. This
decrease will span for 35 years, when values stabilise between 0.050.5 ppb in sediment and around 1 µg/L in water depending on
compound and Region. PFOA showed a higher affinity for water,
while PFOS showed a greater attraction for sediments.
Concentrations in fish followed also a decreasing tendency, showing
values from 0.2 to 50 µg/g of wet weight depending on compound
and region. To validate the model, predicted values were compared
with measured concentrations, showing differences lower than 0.7
log units in most cases. External loads and initial concentrations in
sediments play a major role in the sensitivity of the model, which
could be valuable in order to carry out decontamination actions. The
model here described has proven accurate, and can be useful in future
studies to find unidentified sources of PFOA or PFOS and assess
population
exposure
and
risks.
WP031 Phytoremediation of soils contaminated by
hydrocarbons in the industrial area of the Cartagena Bay
L.P. Tejeda-Benitez, Universidad de Cartagena / Facultad de
Ingenieria; H.D. Berdugo, M.E. Pájaro, University of Cartagena /
Faculty of Engineering; W. Maldonado-Rojas, University of
Cartagena
/
Faculty
of
Pharmaceutical
Sciences
One of the most notable problems worldwide is the progressive
degradation of natural resources caused by the release of
hydrocarbons into the environment. The industrial zona of Mamonal,
located in Cartagena Bay, as a pillar of the industrial development of
the Caribbean region, has been constituted over the years, not only in
a source of great foreign exchange and economic growth, but also in
a source of contamination. So that, soils of this area are contaminated
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with hydrocarbons and other organic compounds from oil refining
industries. Different techniques have been suggested to reduce the
pollutant effects of oil derivatives, however, most of the them are so
expensive. Phytoremediation is a process that uses plants and the
microorganisms associated with them to remove, transfer, stabilize,
concentrate or destroy pollutants in soil. In this work, five samples
of soils from Mamonal were collected, the presence of hydrocarbons
was analyzed, and used in bioassays of fitorremediation with
Sorghum vulgare comparing with the natural attenuation process. In
order to analyze the effect of the concentration of hydrocarbon in the
phytoremediation efficiency, soil samples were synthetically
contaminated with diesel (1000 -6000 ppm). It was clear that at lower
concentration of hydrocarbons, there was greater removal or
degradation of the contaminant by the plant. The efficiency of soil
remediation by the natural attenuation mechanism was contrasted
with that of phytoremediation, obtaining a maximum reduction
percentage of 49% with 1000 ppm by natural attenuation, and a
greatest reduction percentage of 95% with phytoremediation at the
same concentration, concluding that phytoremediation is the most
efficient mechanism for soil recovery. There was translocation of
hydrocarbons to other organs of the plant but to a lesser extent,
indicating that mechanisms involved in the process were as much
rhizodegradation as phytovolatilization. The presence of
hydrocarbons in the soil diminished its porosity and permeability and
the vegetation responded to this situation with changes in its
pigmentation, size, thickness, number of leaves, and the thickness of
the stems. Finally, Sorghum vulgare was effective in the
phytoremediation of polluted soils reducing the concentration of
hydrocarbons.

compared to the control in the extract diluted to ¾ of the concentrated
solution. For gene expression, the genes with the highest response in
all the dilutions were sod-4 and gst-1 showing increased superoxide
dismutase and glutathione transferase activity. The chemical
composition showed a 30% of long-chain hydrocarbons, 14.8% of
pesticides and 3.1% of hormones as the most abundant compounds
in black pellets but not present in the industrial ones. Thus Mps
ingestion represents a great risk for marine biota, as the high level of
pollution by plastic pellets deposition observed on local beaches,
may represent an unknown risk for tourist, eventhough is a totally
preventable
form
of
pollution.
WP033 Spatial distribution and bioaccumulation of metals in the
Paranaguá
Estuary
Complex,
Brazil.
T.H. Trevizani, Universidade de Sao Paulo / Oceanografia Química;
M.C. Vedolin, Insituto Oceanográfico da Universidade de São Paulo
/ Oceanografia Química; R.C. Figueira, Instituto Oceanográfico da
Universidade de São Paulo / Instituto Oceanográfico; R. Nagai, C.d.
Martins, Universidade Federal do Paraná / Centro de Estudos do Mar;
M.M. Mahiques, University of São Paulo USP / Department of
Physical, Chemical and Geological Oceanography; R.C. Montone,
Universidade de Sao Paulo / Instituto Oceanográfico
Historically, the Brazilian coast was impacted by urban, industrial
and port activities that increased the entry of chemical contaminants,
such as metals. The Paranaguá Estuary Complex (PEC), classified as
World Heritage and biodiversity hotspots by UNESCO, is
surrounded by urbanized cities and port areas, so knowing the
distribution of potential pollutants in this environment is fundamental
for conservation. In this study, concentrations of metals were
evaluated in sediments and benthic invertebrates (crustaceans,
molluscs and polychaetes) collected in 2015. Considering the
evaluated elements by Optical Emission Spectrometry with
Inductively Coupled Plasma with a coupled Vapor Generated
Accessory, the ranges of concentrations in sediments were, in mg kg1; arsenic (As) 1 to 6; chrome (Cr) 6 to 27; copper (Cu) 2 to 8; nickel
(Ni) 2 to 10; lead (Pb) 2 to 9; zinc (Zn) 9 to 47 and mercury (Hg) 0.05
to 0.1. The concentrations of metals in the sediments did not exceed
the levels TEL and PEL, demonstrating not to cause adverse effects
to the biota. In the benthic invertebrates, the metals with higher
average concentrations were: Zn> Cu> Ni> As> Pb> Hg> Cr. By
calculating the bioaccumulation factor, it was verified that
bioaccumulation of As, Cu, Ni, Pb, Zn and Hg occurs in benthic
invertebrates. Benthic invertebrates are considered ideal for
monitoring anthropogenic pollution by reflecting in an integrated
way the load of contaminants to which they are exposed in water and
sediments. The Variance Analysis made it possible to compare the
accumulation of metals in the groups of benthic invertebrates
analyzed. Only Hg accumulated preferentially in polychaetes due to
dietary opportunism and to consume sediments along with food. The
highest levels of metals obtained in the sediments and benthic
invertebrates were those obtained near the port of Paraná, which is
justified by the proximity to the anthropic areas, port activity (for
example: dredging) and for coinciding with the zone of maximum
turbidity of the estuary. Therefore, this study provides a current
overview of the spatial distribution of metals in PEC, and its
availability to biota. Thus, it is collaborating with coastal
management actions, and it can even be used to guide the monitoring
programs and the sustainable development of that region.

WP032 Plastic pellets characterization from urban beaches in
cartagena bay and toxicity on Caenorhabditis elegans
I. Acosta-Coley, University of Cartagena / Quimica y Farmacia; m.
cabarcas-montalvo, Universidad de Cartagena / Facultad de Ciencias
Exactas y Naturales; L.P. Mallarino-Miranda, Universidad de
Cartagena / Facultad de Ingenieria; J. Olivero-Verbel, University of
Cartagena / Environmental and Computational Chemistry Group.
School of Pharmaceutical Sciences.; D. Mendez-cuadro, Universidad
de Cartagena / Facultad de Ciencias Exactas y Naturales; E.
Rodriguez Cavallo, Universidad de Cartagena / Facultas de Ciencias
Farmaceuticas; W. Maldonado-Rojas, University of Cartagena /
Faculty of Pharmaceutical Sciences; j. galvis-ballesteros,
Universidad de Cartagena / Facultas de Ciencias Farmaceuticas
Microplastics (Mps), ubiquitous in the world's oceans, are considered
new pollutants of environmental concern, causing damage to marine,
freshwater and terrestrial ecosystems mainly through ingestion, or
acting as carriers of pollutants. With a size (< 5mm) can be
manufactured "ex novo" for further conversion processes like plastic
resin pellets, produced in the Bay Industrial Zone. In this research,
the toxicity of selected beached black pellets from the touristic site
in Cartagena Bay-Colombia was examined. Mortality, locomotion
and gene expression (sod-4, gpx-4, gpx-6, mtl- 2, gst-1) tests were
carried out by means of the biological model C. elegans, using
methanol soxhlet extraction. Gas Chromatography coupled to Mass
Spectrometry (GC/MS) was employed for the chemical analysis and
the results compared against industrial pellets. The nematode was
exposed for 24 h to whole extracts and dilutions by 75 and 50%. For
the lethality tests, a higher mortality was observed in the extract
diluted to ¾ of the concentrated solution with 58%, 20% for the
concentrated solution and 45% for the diluted to ½. As for the WP034 Study of effect on the new antifouling compounds on
locomotion assay, there was a greater decrease in movement reproductive
parameters
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M. Rosa de Castro, Parque Cassino / Instituto de Ciências
Biológicas-ICB; F. Lopes; C.D. Martins, Federal University of Rio
Grande
/
Biological
Sciences
We investigated the effects of the Dichlofluanid (Ndichlorofluoromethylthio-N'-dimethyl-N-phenylsulphamide) is used
as booster biocide in antifouling paints. In this study, the effect of
dichlofluanid on sperm quality of the fish Poecilia Vivipara was
investigated after 96 h of exposure at concentrations of 0.1 and 10 µg
L-1. Through computer-assisted sperm analysis (CASA) a significant
decrease in almost all analyzed parameters with the exception of the
total motility, Strightness and wobble. The mitochondrial
functionality and membrane were also reduced during exposure
period. Also, increase in membrane fluidity, ROS production and
lipid peroxidation was observed in spermatozoa of dichlofluanid
exposed. The results showed that dichlofluanid can induce harmful
effects on reproductive parameters in P. vivipara and that this change
would reduce the fertility rate of these animals.\n

WP036 Arroyo Matute, Cartagena, Colombia: Deterioration of
water
quality
by
human
impact
R. Fernandez-Maestre, University of Cartagena; A. MarrugoGonzalez,
Universidad
de
Cartagena
/
Chemistry
Arroyo Matute is a small river that crosses the cities of Turbaco and
Cartagena in the Colombian Caribbean. It is currently used for human
consumption, recreation, and agriculture. By the river end, in the
poor neighborhoods of Cartagena, it is only used for waste dumping.
We determined the physicochemical quality of the waters of Matute
in the years 1999-2000 during the dry and rainy seasons in five
sampling stations along its course. Physicochemical analyses
determined hardness, alkalinity, chloride, total dissolved solids,
suspended solids, oil and grease, dissolved oxygen, biochemical
oxygen demand (BOD), chemical oxygen demand (COD),
phosphates, nitrates, nitrites, ammonium, sulfates, conductivity, pH,
and temperature. Our results in the final sections of the river,
indicated that the waters were not fit for human or domestic
consumption and that the river deterioration grew as it approached its
WP035 Toxicity and genotoxicity of sediments in the low basin of mouth due to anthropogenic activities. This is the only study of this
Papaloapan
river,
Veracruz,
Mexico. kind
in
Arroyo
Matute.
A. Sobrino-Figueroa, Universidad Autonoma Metropolitana /
Hidrobiology;
A.
Perez-Rojas,
Universidad
Autonoma Alternative
approaches
to
toxicity
testing
Metropolitana Iztapalapa / Limnology and geology. D Laboratory.
Department
of
Hydrobiology WP037 Analysis of images to evaluate tissue damage of the
The Papaloapan river and and their environments associated are zone macrophyte Lemna gibba exposed to personal care products
with a high biological diversity, but this areas is densely populated (PCPs)
and has a visible degree deterioration. This system receives a A. Sobrino-Figueroa, Universidad Autonoma Metropolitana /
continuous contribution of toxic compounds due to human activities Hidrobiology;
A.
Dalabi-Sobrino,
UCSJ
carried out in the zone. In this study an evaluation of the presence of Personal care products (PCPs) are all the compounds that are used
toxic and genotoxic compounds in the recent sediments of systems daily, and that are currently considered as emerging pollutants. An
associated with the Papaloapan River was carried out. The study area example of these products are mouthwashes. Because there is not
is located in the lower basin, which includes river environments information on the effect of these products on aquatic organisms, the
(Chacaltianguis and Dos Bocas); lagoon (El Pajaro and El aim of this study was to evaluate the toxicity 4 mouthwashes:
Embarcadero) and littoral (Playa de Alvarado). 22 sediment samples Astringosol, Bexident, Colgate and Listerine in the macrophyte
were collected in June (dry season) and September (rainy season). 6 Lemna gibba. Bioassays were performed with a duration of 6 days.
parameters were evaluated from the samples: pH, volatile sulfides, Macrophytes (10 colonies per quintuple) were exposed to 5
ammonium, organic carbon, conductivity and texture. The toxicity of concentrations of products (25, 12.5, 6.5, 3.12 and 0.78%). After the
sediments was determined by means of a battery of bioassays using exposure time, photographs were taken of each test and analyzed
as test organisms Daphnia magna and Pseudokirchneriella with the software Motic (ver. 2.3), for to evaluate the degree of
subcapitata in freshwater environments, Artemia franciscana and chlorosis (tissue areas where chlorophyll is degraded) and necrosis
microalga and Tetraselmis sp. In brackish and marine systems. The (loss of living tissue) of fronds and relate to their degree of
evaluation of genotoxicity was carried out with the SOS-Chromotest lipoperoxidacción. The product that caused the greatest degree of
microbioassay test. The mortality percentages obtained in the toxicity necrosis in the macrophytes was mouthwash Colgate (95.2%) and
bioassays varied from 20 to 68%, which means that the degree of which had the lowest effect was Bexident (24.7%). Tbars
contamination of the sediments was moderately to highly concentrations registered in tissues of Lemna gibba ranged from
contaminated. The sediments that presented a moderate degree of 152.13 to 780 nM/ g (wet). The Colgate product caused the higher
contamination were those obtained in the localities of: oxidative effect (433.24 nM Tbars/g (wet) (control = 18.54 nM
Chacantianguis, Dos Bocas and Tlacotalpan. The mortality Tbars/g (wet). The levels of lipid peroxidation have a direct
percentages obtained in the samples collected from Laguna relationship with the degree of necrosis. The analysis of the state of
Embarcadero, Laguna de los Pajaros and Alvarado Beach were 50% the fronds using the technique of image analysis, it allowed to make
to 68%, which indicates that the samples are highly contaminated. In the evaluation of damage caused by xenobiotics more accurately,
these sites the sediments had genotoxic effects. A direct relationship quickly and inexpensively so is a good tool for evaluating effects
was observed between sediment toxicity and ammonium caused
for
PCPs.
concentrations and conductivity, and between the genotoxicity
effects and organic carbon levels. Near these places are located a WP038 Carbonylation induced by diazion at MRLs
small population of fishermen, there is a remnant of gas emanation concentrations on muscle proteins of Eisenia fetida
adjacent to oil fields and there is also a continuous traffic of boats. J. Marquez, K. Diaz Pineda, M. Paéz, Cartagena University /
The realization of activities such as the cultivation of organisms, Facultad de Ciencias Farmacéuticas; D. Mendez-cuadro,
fishing or recreational activities in these places could imply a risk to Universidad de Cartagena / FACULTAD DE CIENCIAS
health.\n\n
EXACTAS Y NATURALES; E. Rodriguez Cavallo, Universidad de
Cartagena
/
Facultas
de
Ciencias
Farmaceuticas
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During intensive and extensive livestock and poultry processes, the
animals are susceptible to diseases promoted by the presence of
insects, which can affect the productive performance by increasing
morbidity and mortality. Therefore, the use of organophosphate
insecticides (OPIs) in these practices is a generalized option in order
to control and kill insects. However, their constant or inadequate use
can lead to appearance of their residues in edible products, represent
a threat to human health, specifically when the maximum residues
level (MRL) are exceeded. At this time, the impacts of OPIs residues
at MRLs concentrations on animal and edible products as meat,
remains unknown. Considering that meat is rich in proteins, which
are prone to suffer oxidative damage because of its abundance and
the capacity of OPIs to promote oxidative stress (e.g. Diazinon), and
since the difficulties to employ poultry or livestock for research due
to the high cost and adequate laboratory conditions, was necessary to
look for alternative models such as the earthworm Eisenia fetida
(E.fetida), that because of its biology and muscular system, that is
similar to more developed organisms including humans. Thus, the
aim of this study was to evaluate the oxidative effect in vivo of
diazinon at MRL concentrations on muscle protein of E. fetida, using
a carbonyl index as oxidative damage marker and exposing the
earthworms during 28 days to three concentrations of diazinon: 10,
20 and 30 ugkg-1 (0.5MRL, MRL and 1.5MRL, respectively).
During the assay time the weight of earthworms was monitored in
controlled environmental conditions. Then, earthworm exposed and
controls were previously purged and then sacrificed in cold, and the
region between anus and pre- clitelo was removed and stored at 20?C. The muscle protein extraction was realized by cold maceration
and protein content was measured by Bradford. Carbonyl index was
quantified by dot blot assay and oxidative profile was obtained by
western blot. All concentration of diazinon induced carbonylation on
mucle proteins significat with respect to control (p< 0.05). No
differences were found between the weights of exposed and control
earthworms (p>0.05). The western blot showed two oxidized bands
located to 96 and 42 KDa, approximately. This results cause concern,
because protein carbonylation has been commonly linked to decrease
in
quality
and
nutritional
value
of
meat.\n
WP039 Chronic evaluation for Daphnia magna in WTP sludge
and commercial fertilizer for reuse in agriculture
M. de França, T. Oliveira, M. Emmerich, L. Silva, B. Maia,
University of Joinville Region / Department of Environmental
Engineering
The aim of this research was to analyze the applicability of sludge in
agriculture. Thus, the effects of sludge from wastewater treatment
plant (WTP) were studied to evaluate the possibility of sustainable
reuse of this agriculture waste, using as test organism the
microcrustacean Daphnia Magna and comparing with the analysis of
commercial fertilizer. The samples of sludge were collected from the
drying beds of a Wastewater Treatment Plant located in Joinville, SC.
The chronic bioassay with the microcrustacean D. magna was
realized according to the ISO 10.706. The longevity of the living
organisms, plus the fertility of ten females were observed over
twenty-one days. Considering that this was a visual test and its
reading depends on liquid turbidity, the scale of Macfarland
quantitative method was used to determinate the concentration of
commercial fertilizer, which presents high content of organic
material besides suspended materials. Also, in order to obtain the
solubilized extract of each sample, the NBR 10.006 was adopted,
thus 250 g of sample was added to a 1.500 mL beaker with 1.000 mL
of distilled water, then the mixture was agitated with a glass rod at
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low speed for 5 minutes. The flask was then left at rest for seven days.
After this period, the sample was filtered through a vacuum filtration
system with fiberglass filter with a mean pore size of 0.45 µm and
the filtrate (solubilized) was preserved. It is worth mentioning that
the process was realized in triplicate. The average number of
microcrustrecean generated by female on the 100% of solubilized
sludge was 6.47 and for 50% of the solubilized commercial fertilizer
were 9.0, besides the negative control (only natural water) that
presented 6.05 microcrustrecean. The fertilizer diluted 50% had the
largest number of fecundity which may indicate environmental
imbalance due to the maintenance of daphnide population. The
longevity test presented 90% females at the final of the test, for
solubilized sludge and commercial fertilizer. According to Brentano
(2006), it needs 80% of survivors to validate the test. The results
demonstrated that the WTP sludge didn't present toxicity, reaching
the main goal of this research. However, more studies are
recommended including toxicity analyses for earthworms likewise a
creation of a compost to evaluate the effectiveness of the sludge as
commercial
fertilizer.
WP040 Daphniatox - Online monitoring of aquatic pollution and
toxic
substances
g.s. erzinger, University of Joinville Region / Pharmacy and
Medicine; D.P. Häder, Emeritus of Friedrich-Alexander University,
Erlangen-Nürnberg / Department of Botanic; D.d. Vicente,
Universidade da Região de Joinville - UNIVILLE / Departamento de
Farmacia
The microcrustacean Daphnia is sensitive to many toxic substances
and can be cultured easily. The Daphniatox instrument is based on
computerized image analysis tracking swimming organisms in real
time. The software evaluates 14 endpoints including motility,
swimming velocity, orientation with respect to light and gravity as
well as cell form and size. The system determines movement vectors
of a large number of organisms to warrant high statistical
significance and calculates mean values as well as standard
deviation. Tests with K dichromate show that the toxin inhibits
motility (EC50 0.75 mg/L), swimming velocity (EC50 0.70 mg/L)
and even causes a significant decrease in length (16% at 4 mg/L) and
changes the form of the animals, This bioassay can be used to
monitor the toxicity of a large number of dissolved pollutants and
toxic substances such as arsenic, dichromate and persistent organic
pollutants.
WP041 DFT study on the Mechanism of Formation of
Trihalomethanes in the Treatment of Water Disinfection
V. Lorett-Velasquez, Universidad Militar Nueva Granada /
Department of Biomedical; J.R. Rodriguez-Buitrago, Universidad
Militar Nueva Granada; G.P. Pieffet, C. Buendia-Atencio,
Universidad
Antonio
Nariño
Chlorination is a simple, low-cost, and broadly effective technique
for disinfecting drinking water and reducing waterborne disease
risks. However, it was shown that this procedure leads to the
formation of trihalomethanes (THMs), which are highly carcinogenic
compounds. One of the most important subproduct generated by the
reaction between chlorine and natural organic matter (NOM) is
Chloroform CHCl3 (TCM), however its mechanism of formation has
not been fully elucidated yet. Different authors have carried out
investigations of the mechanism of formation of CHCl3 and their
results show substantial differences or even contradictions. Moye et.
al. in 1967 proposed that Chloroform was produced through the
apparition of six intermediates, the breaking of an aromatic ring, the
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rearrangement of the benzylic acid finally leading to the formation of
Chloroform. Heasley et. al. in 1989 could identify and analyze
quantitatively the intermediates: 4-chlororesorcinol, 4,6dichlororesorcinol, 2,4-dichlororesorcinol, 2,4,6-trichlororesorcinol
and 2,2,4,4,6-pentachloro-5-cyclohexene-1,3-dione and concluded
that the positions 4- and 6- of trichloresorcinol are approximately 1.5
times more reactive than the position 2- (position between the
hydroxyl groups) indicating the existence of a steric hindrance
preventing the electrophile substitution. Rook et. al 1980 proposed a
mechanism where he concluded that the positions 4- and 6- are not
exclusive contrary to what suggested Heasley. It is therefore
important to generate new insights that could help with the
interpretation of the formation of Chloroform, which was done in this
work by studying the mechanism of chloration of resorcinol using a
standard scheme in computational chemistry. The reactants,
intermediates and identified products were 2-chlororesorcinol, 4chlororesorcinol, 4,6-dichlororesorcinol, 2,4-dichlororesorcinol,
2,4,6-trichlororesorcinol and 2,2,4,4,6-pentachloro-5-ciclohexeno1,3-dione (PCR). These molecules were optimized to build the
potential energy surface of the reaction from density functional
theory (DFT). The main intermediate in the reaction mechanism is
PCR, which shown an enthalpy of reaction of -100.6 kcal mol-1 for
the complete chloration process, compared to -83.0 and -85.0 kcal
mol-1 obtained for the chloration processes of the tetra-chlorated
isomers of the benzoquinone. As such, our thermodynamic results
are consistent with the mechanism proposed by Moye.\n
WP042 ECOTOX - Real-time Ecotoxicology Analysis System
Using
Algae
of
the
genus
Euglena
gracilis
g.s. erzinger, University of Joinville Region / Pharmacy and
Medicine; D.P. Häder, Emeritus of Friedrich-Alexander University,
Erlangen-Nürnberg / Department of Botanic; l.f. del Ciampo,
i4AGRO; C.K. Machado, University of Joinville Region / Program
in Health and Environmen; D.d. Vicente, Universidade da Região de
Joinville - UNIVILLE / Departamento de Farmacia; P. Lopes,
University of Joinville Region / Pharmacy; M. de França, University
of Joinville Region / Department of Environmental Engineering; R.
Raimondi, University of Joinville Region / Department
environmental
engineering
The Ecotox is an automatic early warning system to monitor potential
pollution of freshwater, municipal or industrial waste water or
aquatic ecosystems. It is based on a real time image analysis of the
motility and orientation parameters of the unicellular, photosynthetic
flagellate Euglena gracilis. In order to widen the use of the instrument
to marine habitats and saline waters nine marine flagellates were
evaluated as putative bioassay organisms, including Prorocentrum
minimum Kattegat, Prorocentrum minimum Lissabon. Selection
criteria were ease of culture, density of cell suspension, stability of
motility and gravitactic orientation. The instrument allows the user
to automatically determine effect-concentration (EC) curves from
which the EC50 can be calculated. Low costs of analysis: Do not use
genetically modified microorganisms; Can be used with fresh water
or sea water; High sensitivity and linearity; High mobility; Determine
acute and chronic toxicity; Speed of analysis ± 5 minutes; Security
proved by statistical models; Easily transported to analysis and field
tests; Operates at 12 volts, connected directly to a battery or a source
of 100-240 V. The bio test system ECOTOX compared to the
luminescent test MICROTOX®. The EC50 values of the most
sensitive parameters as displayed for the NG-TOX system. The data
for the luminescent test are copied from different publications and
chances by author or test conditions. Proven applications: Irradiation;
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Heavy metals; Pesticides; Organic compounds; Hormones (in test);
Application Areas Traditional agriculture; Check the efficiency of
water treatment plants; Water for human consumption; Mariculture
and aquatic crops like oysters; Water quality for marine crops. The
identification potable water: Be used as early warning of
environmental disasters in aquatic systems from rivers, lakes, dams
and
sea
WP043 EnviroTox: a New Web-Based Application for
Environmental Risk Assessment that Uses Ecological Threshold
for
Toxicological
Concern
A.C. Bejarano, Shell Health - Americas / Shell Health Risk Science
Team; M.R. Embry, Health and Environmental Sciences Institute
(HESI); M.G. Barron, U.S. Environmental Protection Agency / Gulf
Ecology Division; A. Beasley, The Dow Chemical Company /
TERC; S.E. Belanger, Procter & Gamble Company / Global Product
Stewardship; M.A. Bonnell, Environment and Climate Change
Canada / Ecological Assessment Division; J. Brill, Procter & Gamble
Company / Environmental Stewardship and Sustainability; D.T.
Chang, United States Environmental Protection Agency / Office of
Chemical Safety and Pollution Prevention; K.A. Connors, Procter &
Gamble Company / Environmental Stewardship and Sustainability;
D. De Zwart, DdZ Ecotox / Centre for Sustainability Environment
and Health; M. Halder, European Commission Joint Research Centre
/ DG Joint Research Centre IHCP EURL ECVAM; S.A. Hughes,
Shell Health - Americas / Shell Health Risk Science Team; A.
Kienzler, European Commission - Joint Research Centre / DG Joint
Research Centre IHCP EURL ECVAM; T. Norberg-King, U.S. EPA
ORD NHEERL/Mid-Continent Ecology Division Laboratory /
National Health and Environmental Effects Research Laboratory;
R.R. Otter, Middle Tennessee State University / Biology; H.
Sanderson, Aarhus University; P.W. Wilson, Sanofi U.S., Inc. /
Health,
Safety
and
Environment
The ecoTTC concept may be useful for assessing chemicals at early
tiers of the risk assessment process, providing hazard perspective on
chemicals that toxicity data, guiding product development
discussions, and assisting read across or category justifications.
Several case-studies are underway to explore the feasibility of the
eco-TTC approach based on several decision-contexts including
prioritization and screening, chemical risk assessment, site specific
risk assessment, mixtures, product development, criteria
development. New users of this tool are encouraged to explore their
own case studies and applications to chemical evaluation strategies.
An ecotoxicological database has been recently developed based on
an assessment of published data and international chemical
management programs. This database contains 91,217 aquatic
toxicity records representing 1,563 species, and 4,016 unique
chemical identifiers. These data are associated with physical
chemistry data and curated taxonomic information, including a
process that assigns acute and chronic effects, and that identifies
PNECs based on the available data. Several mode of action schemes
are also included to facilitate development of a best approach for
grouping compounds. This database has been made freely available
to stakeholders and the larger scientific community via a web-based
query system (https://envirotoxdatabase.org/) that integrates PNEC
calculator and probability distribution tools. This interface allows
users to explore and upload data, derive threshold values based on
specific criteria, and explore the use and application of the eco-TTCs.
Predictive methods that address aquatic hazards of chemicals remain
essential as thousands of compounds have yet to be tested. The
Threshold for Toxicological Concern (TTC) is well-established for
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assessing human safety but has only recently been explored in the
ecological context. TTC establishes an exposure level for chemicals,
below which no appreciable risk is expected based on toxicity values
for related chemicals. This approach has been extended to encompass
ecological resources via ecoTTCs. These are summaries of the
distribution of a large array of aquatic species level toxicity data on
diverse chemical substances as ecosystem Predicted No Effect
Concentrations (PNECs). EcoTTCs enable the prediction of untested
chemicals based on similarly acting chemicals that share a structural
attribute,
mode
of
action,
or
functional
use.
WP044 Evaluation and Ecotoxicological Study of Silver
Nanoparticles under study through real-time image analysis
using
Daphnia
magna
g.s. erzinger, University of Joinville Region / Pharmacy and
Medicine; C.K. Machado, University of Joinville Region / Program
in Health and Environmen; D.P. Häder, Emeritus of FriedrichAlexander University, Erlangen-Nürnberg / Department of Botanic;
A. Nogueira, University of Joinville Region / Program in process
engineering; T. Mattos, University of Joinville Region / Program in
Health and Environment; J. Niedzielski, University of Joinville
Region / Departmento of Chemical engineering; D.d. Vicente,
Universidade da Região de Joinville - UNIVILLE / Departamento de
Farmacia
The growing use of silver nanoparticles (AgNPs) in various
consumer products raises concerns about their toxicity to the aquatic
environment. In addition to synthesizing silver nanoparticles by the
chemical reduction method, the aim of this paper is to characterize
and determine the best concentration of the stabilizing agent that
forms stable silver nanoparticles, besides evaluating the toxicological
effect of the AgNPs against the microcrustacean Daphnia magna,
through of acute and chronic ecotoxicological tests using the
DaphniaTOX system of real-time image analysis. The most stable
synthesis was 15 mmol / L of sodium citrate as stabilizing agent,
where the AgNPs formed had a mean sauter diameter of 6.30 nm with
the lowest dispersion of sizes. The acute assay with D. magna showed
that a concentration of 28.4 μg / L caused the mortality of 50% of the
organisms in 48 hours. Concentrations above 13 μg / L caused
chronic toxic effects of mortality, in addition to irregular back growth
to organisms. At concentrations of AgNPs below 8 μg / L, no chronic
effects
were
observed
on
the
organelles
WP045 Fenvalerate alters seed germination, growth and
oxidative state of Vigna unguiculata root proteins.
J. Marquez, Cartagena University / Facultad de Ciencias
Farmacéuticas; A. Marrugo, J. Rojas Alvarez, Cartagena University;
D. Mendez-cuadro, Universidad de Cartagena / Facultad de Ciencias
Exactas y Naturales; E. Rodriguez Cavallo, Universidad de
Cartagena
/
Facultas
de
Ciencias
Farmaceuticas
Fenvalerate (FEN) is a synthetic insecticide of Pyrethroids family
(PTDs), compounds whose chemical structure are based on natural
pyrethrins, found in C. cineraraefolum. PTDs have been the most
used insecticides in the last decade at worldwide, replacing
organophosphates in many applications, due to its low mammals'
toxicity. However, their use for pest control in agriculture, can
generate high concentrations in soil, where can be absorbed by root
plants and generate systemic toxic effects mediated by oxidative
processes. Thus, the aim of this work was to evaluate the effects
induced by FEN on germination rate, plant growth, protein yielding
and oxidation of root, stem and leaves proteins from vigna
unguiculata (cowpea). Plant model showed fast germination rate and
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ease cultivation. Germination assay was carried out placing 50
cowpea (CP) seeds in two Petri dishes, the first one named blank (25
seeds), and the second, FEN treatment (25 seeds). 10 mL of FEN (40
µg.L-1) in Hoagland's solution was added to treatment, and 10 mL of
Hoagland's solution to the blank. Petri dishes were incubated for 7
days at 25°C and darkness, evaluating root growth daily. Then, seeds
were cultivated for 15 days in a hydroponic system, monitoring the
fresh weight and length of roots, stems and leaves. Next, roots and
stems proteins were extract and quantified by the Bradford method.
Protein oxidative damage was measured in terms of carbonyl index
(CI) through the dot blot assay. FEN exposed CP seeds showed
significant decrease in percentages (28 ± 2.8%), energy (0.3 ± 0.03)
and germination index (1.0 ± 0.1) regarding to the blank, equivalent
to percentage FEN injury rate of 37.9 ± 1.4%. At the end of 15 days
of cultivation, we found that there were no significant differences
between the length and fresh weights from stems and leaves of CP
plants treated with FEN vs blank. However, FEN induced in
treatments, weight gain and reduction of length of roots (0.39 ± 0.03
g and 2.62 ± 0.28 cm, respectively), in comparison with the blank
(0.27 ± 0.03 g and 2.97 ± 0.27, respectively). It can be associated
with disruptive endocrine effects promoted by FEN. Regarding the
amount of proteins, FEN did not induce changes in CP leaves and
stems, but in roots, it increased the yield 7.3 times respect to the
blank. FEN only induced oxidative damage in CP roots, with CI 9.1
times higher than the blank (15.5 ± 0.34 nmol. mg-1 of protein).
WP046 Oxidative potential of atmospheric pm in two urban
centers
in
chile
C. Molina, Universidad de Chile / Laboratorio de Química
Atmosférica, Departamento de Química; M. Jácome Villate, Centro
de Ciencias Ambientales EULA-Chile / atmospheric chemistry; R.
Toro, Centro de Ciencias Ambientales CCA - Universidad de Chile /
atmospheric chemistry; M. Leiva, Universidad de Chile / Centro
Ciencias Ambientales y Departamento de Química, Facultad de
Ciencias; C.A. Manzano, Universidad de Chile / Chemistry
Atmospheric particulate matter (PM) has been described as a
pollutant of concern for urban areas worldwide. Almost 90% of the
Chilean population lives in PM polluted urban areas: Santiago,
Temuco, Chillan, Concepción, Rancagua, and Osorno. Poor air
quality conditions have been reported in these cities, and are caused
mainly by rapid urban expansion, domestic heating systems
(woodstoves), increase of diesel vehicles, and growing industrial
activities. PM-related health effects can be associated with oxidation
processes that produce inflammatory responses as a protective
reaction to polluted environments. The oxidative capacity of PM,
measured as its oxidative potential (PM-OP), is a measure of the
capacity of the PM to oxidize target molecules (i.e. by generating
reactive oxygen species 'ROS' or others), and is a good indicator of
its toxicity. It can be used complementary to mass concentration
because it integrates various physical and chemical properties of PM
relevant in the oxidative stress processes such as: size, surface and
chemical composition. Despite its importance, the PM-OP has not
yet been studied in Chile. In the present work, a dithiothreitol (DTT)
assay was used to measure the ROS-generation potential of PM2.5
and PM10 samples collected simultaneously in two Chilean cities:
Santiago and Chillan, in which emission sources are predominantly
related to industrial/vehicular and wood combustion, respectively.
The results showed that although the PM2.5 accounts for around 60%
of PM10 in mass, its OP measured contributed around 80% to the
total OP measured. Results showed that mass-normalized OP
measured is comparable to other cities in the world.
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frequency in the body of the worms exposed to Maca extracts was
equal or superior to the control in all cases. Black Maca improves
reproduction by increasing the offspring number per worm, while red
Maca had the opposite effect. Conclusion. Lepidium meyenii
probably acts as an endocrine disruptor, possibly attributable to its
secondary metabolites such as steroids and triperpens that interfere
with the endocrine processes of the biological model, mainly
WP047 Preliminary data on the development of a chronic affecting
the
reproduction
of
C.
elegans.
toxicity test using the marine crustacean Parhyale hawaiensis
A. dos Santos, Faculdade de Ciências Farmacêuticas - USP / WP049 Time is running out: an exposure-dependent assessment
Departamento de Análises Clínicas e Toxicológicas; G. Umbuzeiro, of
indoor
PM2.5
toxicity
School of Technology- UNICAMP / LAEG Lab of Ecotoxicology F. Sánchez Soberón, Universitat Rovira i Virgili / Chemical
and
Genotoxicity Engineering; N. Serra, V. Linares, M. Bellés, Universitat Rovira i
Chronic toxicity tests are essential for deriving reliable and relevant Virgili / Laboratory of Toxicology and Environmental Health; M.
criteria, especially for the protection of marine and estuarine Schuhmacher, Rovira i Virgili University / Chemical Engineering
ecosystems. In Brazil, there are several available species to evaluate Indoor fine particulate matter (PM2.5) is recognised as the cause of
acute toxicity of water and marine sediments, but to assess chronic death of 4 million people worldwide per year. The harmful potential
toxicity there is a lack of models, since the most used test organism of this pollutant depends not only on its physicochemical features,
is threatened with extinction. This study aimed to test the but also on the exposure time. However, most studies assessing the
performance of the marine amphipod Parhyale hawaiensis in chronic toxicity of PM2.5 are focused on just one exposure time. In the
toxicity tests, observing endpoints as survival and reproduction. To present study we collected two fractions of PM2.5 (PM2.5-1.0 and
start, we tested different testing conditions such as number of PM1-0.25) inside classrooms of schools located in three different
organisms per replicate, media volume of each replicate and amount environments: urban, sub-urban, and industrial. These environments
of food. We monitored physical-chemical parameters, time required were influenced by different kind of PM2.5 sources, such as
for sexual maturity, and the number and time required for neonates incinerators, traffic, and chemical and petrochemical industries.
hatching. Our target was to obtain the best performance, with Subsequently, we exposed human alveolar epithelial cells (A549) to
maximum of 20% of mortality in the control conditions using the IC5 doses previously obtained, and studied the release of several
minimum amount of test media and organisms. The first couples apoptosis and inflammation indicators after five different exposure
were formed with 63 to 66 days and the birth of the first neonates times: 0, 6, 24, 48, and 72 hours. Apoptosis and anti-inflammatory
occurred after 75 to 79 days. The number of neonates born by the markers start to show significant changes with controls after 24 h of
number of surviving females was 6 to 10 neonates/female. The next exposure. While urban and sub-urban PM1-0.25 are prone to elicit
steps will be to set up some experiments with a reference compounds higher apoptotic and anti-inflammatory response than PM2.5-0.25,
and verify the best initial age and time of exposure for testing. industrial particles follow a different trend: higher effect of PM2.5-1
Acknowledgments: Coordenação de Aperfeiçoamento de Pessoal de over PM1-2.5 for apoptosis markers and no significant differences
Nível Superior - Brasil (CAPES) - Finance code 001 and Conselho among PM fractions for anti-inflammatory indicators. Regarding
Nacional de Desenvolvimento Científico e Tecnológico (CNPq). pro-inflammatory cytokines, changes in their release start to be
significant after 48 h. In this case, PM2.5-1 elicited greater effect
WP048 Search for adverse effects of Lepidium meyenii (Red than PM1-0.25 in case of industrial and sub-urban environments,
Maca and Black Maca) on biological parameters of C. elegans while not significant changes among the PM fractions were detected
S. Paternina Ricardo, Universidad de Cartagena; B.J. Arroyo- for the urban environment. These toxicity patterns are driven by
Salgado, University of Cartagena, Faculty of Exact and Natural differences in PM chemical composition among different
Sciences, Agrochemical Research Group, / Chemistry Program; M. environments: urban particles show a higher concentration in organic
García-Espiñeira,
Universidad
de
Cartagena compounds, while industrial particles yielded maximum values of
Introduction. Lepidium meyenii, is a Peruvian nutraceutical plant, heavy metals. The study here described aims to be useful to broaden
whose hypocotyl has a variety of biological properties, such as sexual the understanding of PM toxicity way of action.
function improvement, sperm count increase, energizing effect,
among others. However, few studies have evaluated their adverse Poster
Only
Late
Submissions
effects. Objective. The objective was to evaluate the effects of
atomized extracts of Lepidium meyenii (Black Maca and Red Maca), WP050 The exposure risk assessment of psychoactive drug
on end points of the in vivo model, Caenorhabditis elegans (C. residues and their metabolites in selected South African aquatic
elegans), in solutions at different concentrations. Methods. C. environments
elegans wild type, Bristol N2, was used in bioassays for mortality, T.A. Msagati, University of South Africa / Nanotechnology and
mobility, growth, reproduction, lethality and lipid accumulation with water
sustainability
research
unit
(NanoWS)
fast red oil O (qORO). Results. Results suggest that both black and Increased use of psychoactive drugs and their continuous release into
red Maca cause adverse effects on the worms at the average the aquatic environment threatens the aquatic life, human and
concentration of 1 mg/ml while, at a high concentration of 10 mg/ml, animal’s life. As such this study was aimed at investigating the
do not pose a risk to the vitality of the model. However, at this same occurrence and the associated exposure human health risks of
concentration the worms showed a slight accumulation of lipids in psychoactive drugs residues. The psychoactive drugs investigated
their digestive system, while the lower concentrations did not, include amphetamine, methylphenidate, heroin, cocaine and
indicating that Lepidium meyenii is not obesogenic. As well as, it metabolites included are mainly morphine, 6-acetylmorphine and
does not generate any neurotoxic effect on C. elegans, since the fold benzoylecgonine. Method for analyzing these drugs was optimized
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and validated using ultra-high-performance liquid chromatography
coupled to quadrupole-time of flight mass spectrometer (UPLCQTOF-MS) after solid phase extraction (SPE) sample pretreatment.
Analytes of interest were separated through Acquity UPLC BEH C18
column at 20ºC. The recovery of the method ranged from 82 %
(amphetamine) to 121 % (heroin). The accuracy ranged from 80 %
(amphetamine) – 123 % (amphetamine) and the precision was
between 0.03 % (6-acetylmorphine) and 1.93 % (morphine). The
limit of detection (LOD) and limit of quantification (LOQ) varied
from 0.03 μg/L (amphetamine) – 0.11 μg/L (morphine) and 0.09 μg/L
(amphetamine) – 0.36 μg/L (morphine) respectively. Further to this,
this study evaluated the associated potential toxicities of these
compounds. The toxicological effects were evaluated using the
margin of exposure (MOE) risk assessment approaches. Based on the
MOE, heroin’s MOE was below 1000 in some water samples
suggesting that heroin possess a significant health risk to human
through possible drinking of such contaminated water.
WP051 FlameRISK: sources, exposure and health risk to legacy
and emerging Flame retardants in Spanish indoor environments.
J. Rovira, Universitat Rovira i Virgili; V. Kumar, Universitat Rovira
i Virgili / Chemical engineering department; V. Linares, M. Bellés,
Universitat Rovira i Virgili / Laboratory of Toxicology and
Environmental Health; R.P. Sharma, Universitat Rovira i Virgili /
Departament d Enginyeria Química; J. Sierra, University of
Barcelona / Faculty of Pharmacy, Soil Science Unit; J.L. Domingo,
Universitat Rovira i Virgili / Laboratory of Toxicology and
Environmental Health; M. Schuhmacher, Rovira i Virgili University
/
Chemical
Engineering
Flame retardants (FRs) are a group of compounds that are added in
consumer products such as textile, plastics, electronic equipment, and
furniture to prevent or slow the ignition. The type of FRs used
depends on material compatibility, costs, and the flammability
standard. The general objective of FlameRISK is to understand how
and to what extent FRs are released from consumer products in
Spanish indoor environments and to assess the human exposure and
the associated health risks. The project will be focused not only on
restricted FRs but also on the new emerging such as organophosphate
flame retardants (OPFRs). In-silico tools (such as PBPK/PD and
QSAR) and emerging non-animal techniques (such as in vitrotargeted strategies and system toxicology) will be used to understand
the neurotoxicity mechanisms of FRs.FlameRISK is an innovative
approach where a comprehensive array of novel technologies, data
analysis and modelling tools will be applied to assess the indoor
exposure and health effects to FRs. Results of FlameRisk will
provide insights into the precise nature and scale of the presence of
FRs in indoor environments and the human health risk. This
information can help for the development of strategies to minimize
future contaminant releases as well as to address and legislate against
the environmental and human health risks associated with existing
contamination. FlameRisk will develop methodologies that can be of
great asset for scientists working to understand the health risks of
other organic chemicals to human and wildlife through inhalation and
dermal exposure. The methodology and tools developed in this
project may also be applicable in other pharmacological studies (both
environmental
toxicants
and
drugs)

Exact and Natural Sciences, University of Cartagena / Department of
Chemistry; L.F. Marín-López, University of Cartagena / Chemistry
Program; B.E. Jaramillo-Colorado, Agrochemical Research Group,
Faculty of Exact and Natural Sciences, University of Cartagena /
Chemistry
Program
One of the main environmental problems that humanity faces today
is associated with the impact of pollution with organic pesticides,
used in greater proportion in agricultural activities. The high demand
for food production is one of the primary factors that cause the use
of pesticides in large quantities. Even knowing their toxicological
effects on organisms, they continue to be used, under government
regulations. These chemical substances used in the protection of
crops are adsorbed in soils, where they remain for a long time,
bioaccumulating and extend it to another biological matrix. Due to
the environmental problems they represent, models and mechanisms
have been developed to degrade them, one of them is the use of
microorganisms for biotransformation them into less harmful
metabolites. Among the most used pesticides in Colombia are the
organophosphates (OPs) and organochlorines (OCs), these groups of
pesticides are characteristic for their high degree of toxicity and their
high durability in the environment. For this reason, the objective of
this research is to biodegrade pesticides OPs and OCs in agricultural
soils of the department of Bolivar in Colombian Caribbean region,
using native bacterial strains of said duels. The methodology used
consisted of isolation, identification and biotransformation by
biostimulation in the native bacterial strains. The samples of
agricultural soil were collected from the San Joaquin village,
Mahates, in the Bolivar department. The activation of degradative
metabolism of OPs and OCs in bacterial strains developed by
exposing soil to solutions prepared from the mixture of pesticide
(standard mix), Methyl parathion, malathion, chlorpyrifos and
coumaphos for OPs. Lindane, Metolachlor, p, p'-DDT and Endrin for
OCs. The contaminated soil samples were transferred to a liquid
matrix called M9 minimum-medium, from which, applying standard
microbiology techniques, the colonies were isolated in Petri dishes
containing LB-Agar in aerobic conditions. The identification of the
bacterial colonies was carried out by sequencing the 16S rRNA on
PCR. Finally, the kinetics of bacterial growth and biotransformation
of pesticides, some strains identified in M9 medium doped with
standard mix to 80 ppm, the biomass was determined by optical
density readings of turbidity in a spectrophotometer UV-VIS, and the
biotransformation by gas chromatography coupled to an mass
spectrometer
(GC-MS).

WP053 Effects of Chlorpyrifos on the crustacean Litopenaeus
vannamei
E. Duarte-Restrepo, Doctoral Program in Environmental Toxicology
- University of Cartagena / bolivar; B.E. Jaramillo-Colorado,
University
of
Cartagena
/
Chemistry
Program
Chlorpyrifos is one of the most common pesticides found in
environmental samples. In order to evaluate the effects of
chlorpyrifos, adult organisms of Litopenaeus vannamei were
exposed to two sublethal concentrations of the pesticide (0.7 and 1.3
μg/L) during four days. LC50 (96-hours) value was determined and
Lipid oxidation levels (LPO) and the activities of catalase (CAT),
glutathion peroxidase (GPx), glutathion-S-transferase (GST) were
assessed on the muscle, hepatopancreas and gills from the exposed
WP052 Bacterial biodegradation of pesticides in agricultural organisms. In addition, inhibition of acetylcholinesterase (AChE)
soils of the Bolivar department, in the Colombian Caribbean was determined in the brain. LC50 (96-hours) was 2.10 μg/L of
region.
chlorpyrifos. Catalase activity and LPO were elevated in the three
V.A. Rodríguez-Orozco, Agrochemical Research Group, Faculty of tissues, whereas a decrease of AChE activities in the brain and an

106

SETAC Latin America 13th Biennial Meeting Abstract Book

increase of GST activity in the hepatopancreas were observed. This
work provides evidence on chlorpyrifos toxicity in L. vannamei that
is caused by OP-induced oxidative stress, indicating that the
biological response to sublethal concentrations of the contaminant
could be a valuable tool for monitoring OP contamination in
freshwater environments. The availability of this robust and
economical method sustains the use of L. vannameias a model
organism
in
monitoring
studies.
WP054 Integrated modelling of Polycyclic Aromatic
Hydrocarbons in waters of the Colombian Caribbean
E. Revollo Escudero, Universidad de Cartagena / Facultad de
Ciencias Exactas y Naturales; B. Johnson-Restrepo, University of
Cartagena / School of Exact and Natural Sciences
The time and space variability of the concentration of pollutants
present in the marine environment is a complex phenomenon that
requires a combined approach for its analysis. Although recorded
data on the measured levels of pollutants in the ocean and the ocean
atmosphere are essential for their monitoring, a modelling approach
is capable of complementing experimental data, closing gaps in
monitoring programs, and predicting pollutant levels allowing so the
evaluation of pollutant dynamics on different time scales. In the
present study, a one-dimensional integrated model of hydrodynamics
and ecological fate of pollutants was developed, validated and
implemented, which allowed to simulate the spatio-temporal
variability of concentrations of Polycyclic Aromatic Hydrocarbons
(PAHs), in the vertical scale of waters of the Colombian Caribbean,
considering the flows between atmosphere, water and sediments. The
integrated model was developed using the MATLAB® R2019a
software, the SIMULINK® R2019a modeling graphical environment
and appropriate compilers for that purpose. This model is made up of
four modules: physical (hydrodynamic), fate and transport of
pollutants, plantonic trophic network (ecological) and
bioaccumulation. The physical module was obtained from the
COHERENS platform (hydrodynamic-ecological model coupled for
regional and platform seas), version 2.11. For this, an application was
configured according to the conditions of the study case, using
meteorological data as input variables to the module, and then
proceeded to compile the source code (FORTRAN 90) and the
application run. The other modules were built in SIMULINK, where
they were coupled to the physical module and the simulation of the
integrated model was carried out. The use of SIMULINK allowed to
model, simulate and analyze the considered dynamic systems, easily
implementing an integrated model based on coupled differential
equations. The model was validated by comparing of simulated
variables with observations reported in the literature. It is concluded
that the spatio-temporal variability of Polycyclic Aromatic
Hydrocarbons, in the vertical scale of waters of the Colombian
Caribbean, is explained by a coupled model of hydrodynamics and
ecological fate. The results obtained will be considered for the
development of a software tool that allows the prediction of PAHs in
waters of the Colombian Caribbean, thus strengthening the technicalscientific
capacity
of
the
country.
WP055 Development and detection of PBDEs in breast milk
using
GC-MS/MS
in
Colombia
K. Mejia-Grau, Universidad de Cartagena; B. Johnson-Restrepo,
University of Cartagena / Chemistry and the Environment Group School
of
Exact
and
Natural
Sciences
The Polybrominated diphenyl ethers (PBDEs) belong to the group of
brominated fire retardants associated with numerous health effects
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detected on model animals, including endocrine disruption,
immunotoxicity, growth impairment and cancer. These compounds
are lipophilic and tend to bioaccumulate/biomagnify. Breast milk is
very useful as an exposure marker because it allows to know
simultaneously the body burden of these contaminants in the mother,
as well as in the infant that consumes this food at least in the first 6
months of birth. The methods traditionally used include liquid-liquid
extraction (LLE) and soxhlet extraction, these methods require time,
dedication and experience to ensure optimal results. Additionally,
they are expensive, since they involve the use of a variety of solvents
and reagents, which must be selected according to the polarity to
penetrate the matrix in question and an additional disadvantage to use
different types of solvents and high volume generating the production
of considerable quantities of waste or chemical residues. In order to
contribute to development a method of detection of fire retardant
pollutants such as PBDEs trace level, we were used SPE (Solid Phase
Extraction) and QuEChERS (quick easy cheap effective rugged and
safe) methodologies. The study was conducted in the cities of
Cartagena and Bogotá Colombia, using 13C12 isotopic labeling of
PBDEs and the method was validated for 8 congeners using a GCMS/MS system, TSQ ™ 8000 Evo Triple Quadrupole - Thermo
Scientific, with selected reaction monitoring SRM. The predominant
congeners identified in milk and other human tissues are BDE -47,
BDE -99 and BDE-153.The congeners detected and the average
concentration were BDE-28: 0.361 + 0.50 9 µg/g, BDE-47: 0.883 +
0.960 µg/g, BDE-100: 0.279 + 0.643 µg/g, BDE-99: 0.281 + 0.455
µg/g, BDE-154: 0.122 + 0.261 µg/g, BDE-153: 0.209 + 0.340 µg/g
and BDE-183: 0.100 + 0.231 µg/g, Σ PBDEs: 2.235 + 2.545 µg/g,
LOD
0.02
and
LOQ
0.05.
WP056 Determinación de OPFRs en polvo utilizando
cromatografía líquida de flujo turbulento (TFC) acoplada a
espectrometría
de
masas
en
tándem
(MS-MS)
R. Olivero, Universidad del Atlantico / Atlantico; E. Eljarrat,
IDAEA-CSIC / Department of Environmental Chemistry; B.
Johnson-Restrepo, University of Cartagena / School of Exact and
Natural
Sciences
Los retardantes de llama organofosforados (OPFRs) son cada vez
más utilizados, pero con el paso del tiempo la mayor parte de ellos se
desprenden y pasan al ambiente. Es de gran importancia conocer el
impacto que pueden tener en la salud humana, ya que muchas
investigaciones dan cuenta de su peligro como posibles
carcinógenos, neurotóxicos o como causantes de problemas de
fertilidad. En este trabajo se utilizó la cromatografía liquida de flujo
turbulento en combinación con un espectrómetro de masas en tándem
para determinar 19 OPFRs en 60 muestras de polvo (20 muestras por
ciudad), recolectadas en casas, automóviles y oficinas de tres
ciudades colombinas (Bogotá, Cartagena y Medellín). Previo al
análisis, se realizó una limpieza manual de las muestras, retirando el
material particulado de piedras, plástico, hierro, granos, madera,
virutas … Para el análisis se tomaron aproximadamente 1.0 gramo
de muestra al que se añadió 100 nanogramos del estándar interno
(IS), el cual se compone de una mezcla de OPFRs marcados
isotópicamente: d12-TCEP, d15-TDCIPP, d15-TPHP, d27-TNBP y
13
C2-TBOEP. La extracción de las muestras se hizo mediante
extracción con líquidos presurizados (PLE), usando el equipo ASE
350 (Dionex, Sunnywale, CA, USA) el cual presenta un sistema de
inyección de alta presión y alta temperatura. Como disolvente de
extracción se utilizó acetona:hexano (1:1), a una temperatura de 50 oC
y una presión de 1600 psi. Posteriormente, los extractos se inyectaron
directamente en el sistema “online” cromatográfico. Los analitos se
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concentraron en la columna de carga de limpieza, para
posteriormente ser transferidos a la columna analítica para su
posterior detección por MS-MS. Los resultados obtenidos muestran
niveles de concentración que van desde 0.77 a 431 µg/g de polvo,
siendo valores del mismo orden de magnitud que los hallados en otras
ciudades europeas y norteamericanas. Se observó la presencia de 9
OPFRs (TEP, TCEP, TDCIPP, TPHP, TNBP, DCP, TBOEP,
2IPPDPP y 4IPPDPP), siendo TEP, TCEP, DCP y TBOEP los de
mayor
presencia
en
estas
muestras.
WP057 Fatty acids of strategus aloeus larval in the diet of
ruminants in the mitigation of methane emissions as greenhouse
gas
J. Martínez-Gil, Universidad de La Guajira / La Guajira; B. JohnsonRestrepo, University of Cartagena / Chemistry and the Environment
Group - School of Exact and Natural Sciences; F. Cañavera Buelvas,
W. Herazo Pérez, G. Barreto Rodríguez, Universidad del Atlantico /
Atlantico
Abstract The amount and presence of certain types of fatty acids in
fats in the diet of ruminants can decrease methane CH 4 emissions as
a greenhouse gas. The percentage increase in supplementary dietary
fat decreases the emission of CH4 up to 4.30% in ruminants such as
cattle. It has been shown that increasing the fat concentrations of up
to 6% of the diet can also increase milk production and decrease the
emissions of CH4 atmospheric gas by 15%. If we consider that
worldwide livestock is responsible for 15% of emissions of
greenhouse gases, by incorporating fatty acids such as omega 3, 5, 6,
7 and 9 present in the fats of larvae of species Strategus aloeus in the
diet of ruminants, the reduction of CH4 emissions would be
contributing. According to calculations it has been found that C12:
0, C18: 3 and polyunsaturated unsaturated fatty acids have more
marked CH4 suppressive effects, whereas long chain saturated fatty
acids are less effective in decreasing enteric CH 4 production in the
cattle. The characterization of the lipid content, extracted from the
larvae of the species Strategus aloeus, gave the following percentages
of saturated fatty acids (SFA): Lauric (0.16%); Miristic (1.8%);
Palmitic (41.7%); Stearic (6.5%); Arachidic (0.4%); Behenico
(0.23%); Lignocerico (0.13%), for a total of 51.7%; The type and
average percentage of unsaturated fatty acids (AGI) found were:
Palmitoleic (monounsaturated, omega 7, 4.13%); Oleic
(monounsaturated, omega 9, 38.83%); Erucido (monounsaturated,
omega 9, 0.1%); Linoleic (polyunsaturated, omega 6, 4.9%);
Linolenic (polyunsaturated, omega 3, 0.08%); Miristoleic
(monounsaturated, omega 5, < 0.1%) for a total of 48.14%. The high
content of AGI in the larva Strategus aloeus and its possible addition
in the diet of ruminants is a novel strategy to reduce the content of
CH4
emissions
as
a
greenhouse
gas.
WP058 Estudio comparativo del ingreso y eliminación de
nanopartículas de ZnO en dos especies de invertebrados
acuáticos
O. Ghiglione, Universidad de Buenos Aires.Facultad de Ciencias
Exactas y Naturales / Dpto. Química Biológica; J.S. Fuchs,
Universidad de Buenos Aires / Dept. Química Biológica; N.
Verrengia Guerrero, Universidad de Buenos Aires. Facultad de
Ciencias
Exactas
y
Naturales
Las nanopartículas (NPs) de ZnO han encontrado diversas
aplicaciones y ya están presentes en varios productos de consumo
masivo. No obstante, todavía se desconoce su posible impacto
ambiental. El objetivo de este trabajo consistió en comparar el
ingreso y eliminación de una suspensión comercial de NPs en dos
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especies de invertebrados de agua dulce: Lumbriculus variegatus
(oligoqueto) y Biomphalaria glabrata (gasterópodo pulmonado). Las
NPs fueron caracterizadas por microscopía electrónica de
transmisión y de barrido. El ingreso se investigó mediante
bioensayos agudos (48 h) exponiendo a los organismos a distintos
niveles subletales de NPs (entre 2,5 y 12,5 mg NPs L-1) (tres réplicas
por duplicado). La incorporación de NPs fue estimada mediante la
cuantificación de Zn por técnicas de absorción atómica. Ambas
especies de organismos demostraron ser capaces de incorporar a estas
NPs. Sin embargo, mientras que en los oligoquetos se observó que el
ingreso se ajustaba a una curva exponencial (y= 59,652.exp 0,0591x), en
los gasterópodos la curva era lineal (y= 7,8813 x+23,935). Además,
los oligoquetos expuestos a un nivel de 10 mg NPs L -1 presentaron
un nivel de Zn aproximadamente un 100% mayor que los controles
(118±23 y 60±3 µg Zn g-1, respectivamente). En cambio, los
gasterópodos expuestos a 5 mg NPs L-1 presentaron un nivel de Zn
aproximadamente un 200% mayor que los controles (58±10 y 22±3
µg Zn g-1, respectivamente). Para evaluar la eliminación, los
organismos se expusieron por 48 h a un dado nivel de NPs y luego se
traspasaron a un medio libre de NPs por distintos períodos (hasta 96
h). Los resultados demostraron que para ambos invertebrados la
completa eliminación de estas NPs requeriría de tiempos más
prolongados, pudiendo dar lugar a un proceso de bioacumulación.
Por otra parte, se efectuaron bioensayos sobre los oligoquetos en
presencia de 10 mg NPs L-1 y 50 µM de verapamil, reconocido
bloqueante de canales de Ca(II). En este caso, los organismos
presentaron similares niveles de Zn, sugiriendo que dichos canales
no estarían involucrados en el ingreso de estas NPs. Estos resultados
ponen de manifiesto las diferencias que pueden verificarse en los
procesos toxicocinéticos entre las distintas especies biológicas y
remarcan la necesidad de la selección de los bioindicadores
apropiados a la hora de encarar los ensayos de evaluación de
toxicidad
de
los
nanomateriales.
WP059 Plastificantes organofosforados (OPFRs) en leche
materna humana de varias ciudades de Colombia
R. Olivero, Universidad del Atlantico / Atlantico; E. Eljarrat,
IDAEA-CSIC / Department of Environmental Chemistry; B.
Johnson-Restrepo, University of Cartagena / School of Exact and
Natural
Sciences
Diversas
investigaciones
han
detectado
plastificantes
organofosforados (OPFRs) en algunas matrices ambientales
(sedimento, aire, polvo), biológicas (peces) y humanas (sangre,
placenta). En este trabajo se utilizó la cromatografía liquida de flujo
turbulento en combinación con un espectrómetro de masas en tándem
(MS-MS) para determinar 19 OPFRs en 45 muestras de leche
materna (15 muestras por ciudad), recolectadas en madres lactantes
de tres ciudades colombinas (Bogotá, Cartagena y Medellín). Para el
análisis se tomaron aproximadamente 0,5 gramos de leche materna
previamente liofilizada, a la cual se adicionaron 100 nanogramos del
estándar interno, compuesto de una mezcla de OPFRs marcados
isotópicamente: d12-TCEP, d15-TDCIPP, d15-TPHP, d27-TNBP y
13
C2-TBOEP. La extracción de las muestras se hizo mediante
ultrasonidos con acetona:hexano (1:1), y centrifugando a 4000 rpm
por 20 minutos. Finalmente, las muestras se reconstituyeron con
hexano:metanol (1:3). Posteriormente, los extractos se inyectaron
directamente en el sistema “online” cromatográfico. Los analitos se
concentraron en la columna de carga de limpieza, para
posteriormente ser transferidos a la columna analítica para su
posterior detección por MS-MS. Se ha detectado la presencia de
plastificantes organofosforados en las muestras de leche materna a
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niveles de concentración que van desde 17.5 a 232 µg/g de peso
lipídico (lw). Se observó la presencia de 4 OPFRs, TEP, TPP, DCP
y 2IPPDPP, siendo el TEP el compuesto con mayor frecuencia de
detección, y el 2IPPDPP el que presenta mayores niveles de
contaminación.
WP060 Chronic exposure to manganese and neurotoxicity in
welder
informal
workers
population
in
Colombia
N. Cepeda Ortega, Universidad de Cartagena / bolivar; F. Vergara
Murillo, Cartagena University / Exact and natural sciences School;
B. Johnson-Restrepo, University of Cartagena / School of Exact and
Natural
Sciences
Introduction. Manganese is used in the steel industry, manufacture
of dry batteries, ferromanganese alloys as well as an additive to
gasoline to boost octane engines. Additionally it can be found in
pesticides and fungicides. Currently, exposure to manganese occurs
primarily through occupational sites in the steel industry and welding
activities. These exposures are often chronic and vary occurring
reduction on healthy workforce. Manganese is neurotoxic for chronic
exposure that causes damage specifically at the level of the basal
ganglia in humans, the phenotype associated with neurotoxicity first
described in two workers occupationally exposed to Mn. The aim of
this study is to establish the association between levels of Mn and
development of neurological symptoms in a population of informal
welders highly exposed to welding fumes on the Colombian
Caribbean. Method. One of the most important biomarkers to
establish manganese exposure is to measure manganese in blood
(MnB). In this study the MnB was determined using atomic
absorption spectrophotometry (AAS) couple to Zeeman correction
graphite furnace (GF-AAS), Thermo Scientific iCE 3500. The
sample was taken in 89 randomly informal welders using an
informed consent from applied by Environmental Chemistry
Research Group of University of Cartagena. It was reading to the
workers, and later filled out and signed prior to collect the blood
samples. After this was continued to perform the analysis of the
sample in the laboratory, initially a protocol for determining
manganese in whole blood which were used for samples, reagents
magnesium nitrate Mg(NO3)2 as a matrix modifier, Triton and 10%
HNO3 2% and 100 µL of blood. The Certificated standards used were
the CRM 12 and 12 14, and 15 which were produced by Wadsworth
Center, New York State Department of Health, Trace Elements
Laboratory. Results and Discussion. In the sample of 89 patients,
12% of the population was found with elevated concentrations of
manganese (>14 µg/L, the maximum limit in human). In addition,
these population have high triglyceride levels (28%), high cholesterol
(18%), and a considerable hyperglycemia (9%). Conclusions.
Workers that were exposure to welder fumes with high
concentrations of MnB were found with neurotoxic symptoms which
including often headache, muscular stiffness, and nervousness.

contamination (Hg). The exposure of ichthyofauna to Hg represents
a risk to health. The objective of this research was to assess the
patterns of mercury accumulation in impacted swamps ecosystems
by gold mining. Four species from different trophic guilds were
evaluated Hg level by cold vapor Atom Absorption Spectrometry
using a Buck Scientific 410 Mercury Analyzer. High Hg averages
were revealed in carnivorous species and decreased to detritivores
ones. The average overall concentration of Hg was 0.31 ± 0.02 μg/g
with ranges (0.02-1.5 μg/g). The highest Hg contents were exhibited
in Hoplias malabaricus (0.53 ± 0.38 μg/g, ranges 0.11-1.50 μg/g) and
the lowest in Prochilodus magdalenae (0.05 ± 0.01 μg/g, ranges
0.02-0.08 μg/g). Differences between species were found according
to weight - guild (p < 0.0001), and sites - guild (p < 0.0001). 26% of
the samples were below than the permissible limit according to the
World Health Organization (WHO) (0.5 μg/g). In particular, the
pollution rates in swamps in the middle and down basin of the Atrato
river are attributed to the distance with respect to the operations of
the
mining
processes.
WP062 TOXICITY ASSESSMENT OF CAFFEINE,
FLUOXETINE AND THEIR MIXTURE ON Daphnia similis:
ACUTE
AND
CRONIC
EFFECTS
N. Fonseca Boiani, IPEN-CNEN/SP / CTR; T.T. Silva, IPEN
Instituto de Pesquisas Energéticas e Nucleares / Centro de
Tecnologia das Radiações; S.I. Borrely, Instituto de Pesquisas
Energéticas e Nucleares / Centro de Tecnologia das Radiações
Emerging pollutants have already become a global problem, and they
have been detected in dozens of countries, including Brazil. Even at
very low concentrations, most of the emerging compounds are able
to induce changes into biochemical system of aquatic organisms and
they have also been reported as negative products to human health.
Pharmaceuticals are considered as emerging contaminants detected
in estuarine environment, in wastewater treatment facilities, lakes
and rivers and even in sea waters. Generally the pharmaceuticals are
detected among many other compounds into the ecosystem. The
interaction of mixtures of contaminants is an important issue to be
considered in monitoring programs as well as the negative effect to
aquatic biota. The aim of the present paper was the assessment of
toxic effects of pharmaceuticals exposed to Daphnia similis
crustacean, individual and combined mixture of caffeine and
fluoxetine. Caffeine (CAF) is a stimulant with cardiac, cerebral,
diuretic and respiratory effects while Fluoxetine (FLX) is a selective
serotonin re-uptake inhibitor, widely prescribed as antidepressant,
(also known as Prozac®). The juveniles of D. similis were exposed
separetaly to both caffeine (100mg/L) and to fluoxetine (20mg/L),
and to a mixture of both (50mg/L caffeine and 20mg/L fluoxetine).
Several experimental trials of acute immobilization test were
performed. EC50 values ranged from 29,7 to 31 mg/L -1 for caffeine,
and from 1.0 to 1.4 mg/L-1 for fluoxetine. Antagonistic effects of
binary mixtures (EC50 = 15.2%) were observed. A chronic
reproduction test was performed for the mixture of pharmaceuticals.
We observed effects on D.similis survival, after 5 days. The mixture
led to decrease of 72% in the reproduction, in maximum
concentration (2.5% of the mixture – CAF 50ppm + FLX 20ppm).
Concerning the importance of assessing toxicity the elected
pharmaceuticals concentration were higher than those detected in the
envinroment. These results may be incorporated into risk
assessments analysis in order to protect sensitive aquatic ecosystems
more
effectively.

WP061 Mercury in Swamp fish impacted by gold mining in
Atrato
River,
Choco-Colombia
Y. Murillo, Institute of Environmental Investigations of the Pacific /
Ecosystem component; Y. Palacios-Torres, Technological
University of Chocó / Environmental Toxicology and Natural
Recourses Group. School of Natural Sciences; M. Celis, Amazonas
University / School Basic Sciences; J. Olivero-Verbel, University of
Cartagena / Environmental and Computational Chemistry Group.
School of Pharmaceutical Sciences.; C. Lasso, School of Natural
Sciences,
Nacional
University
The Anthropogenic activities are the main sources of mercury WP063 ¿Existen oportunidades para el desarrollo de la química

109

SETAC Latin America 13th Biennial Meeting Abstract Book

sostenible
en
América
Latina?
R.O. Barra, Universidad de concepcion / Aquatic systems
Los objetivos de desarrollo sostenible (ODS) 2015-2030, permiten
establecer una hoja de ruta para mejorar la calidad ambiental del
planeta otorgando la oportunidad de detener la degradación
ambiental producida por la contaminación química tanto a nivel
global, regional y local. Existen una serie de megatendencias que
están impactando el medio ambiente y también provocando una serie
de impactos a nivel local que tendrán efectos sobre la calidad
ambiental. Los desafíos son múltiples y debemos educar a la nueva
generación de químicos con el desafío de pensar desde el inicio en el
ciclo de vida completo de los productos de síntesis, desde su fase de
producción, su fase de uso/consumo hasta su disposición final en el
medio ambiente. Los principios de la química verde pueden ser muy
útiles en implementar la química sostenible en la región. Sin
embargo, para ello es responsabilidad de las facultades, escuelas e
institutos que enseñan química implementar en los programas de
estudio los desafíos que presenta la sostenibilidad. Un buen ejemplo
para implementar este tipo de iniciativas en las escuelas de química
es abordar su enseñanza a partir de los problemas que enfrentamos
como sociedad moderna, esto significa, por ejemplo, iniciar el
análisis la contaminación con plásticos. En esta presentación se
profundizarán algunos aspectos de este problema. Sin duda, esto
significa un desafío mayor, porque implica también hacer un
esfuerzo interdisciplinario en la educación de nuestros estudiantes,
pero los beneficios de promover la formación de profesionales
conscientes de los impactos ambientales de su actividad, será sin
duda bienvenida por la sociedad. Mi impresión es que necesitamos
dotar a nuestros estudiantes, cada vez más conscientes de los
problemas ambientales, de herramientas para transformarlos de
observadores a actores mas activos en la promoción de la química
sostenible. Agradecimientos a CONICYT/FONDAP/CRHIAM
15130015
y
FONDECYT
1180063.
WP064 Harmful effects of pharmaceuticals in the reproduction
of sea urchin considering different ocean acidification scenarios
F. Pusceddu, Universidade Santa Cecilia / Laboratorio de
Ecotoxicologia; M.M. Guimarães, M. Souza, L.O. Lopes,
Universidade Federal de São Paulo / Instituto do Mar; B. Barbosa
Moreno, Universidade Federal de São Paulo; F.S. Cortez,
Universidade Santa Cecilia / ecotoxicologia; L.d. Souza, Universidad
de Cadiz / Departamento de Quimica-Fisica; C.D. Seabra Pereira,
Universidade Federal de São Paulo / Departamento de Ciências do
Mar; T.A. Del Valls, Universidade Santa Cecilia / ecotoxicologia; A.
Cesar, Universidade Federal de São Paulo - UNIFESP / Ciencias do
Mar
The aim of this study was to evaluate the effects and influence of
ocean acidification by means of an increase in CO 2 concentration on
the toxicity of different drug compounds, both in water and sediment.
In this sense, the toxic effects of an antihypertensive drug (losartan),
an anti-inflammatory drug (diclofenac) and a muscle relaxant
(orphenadrine) on the embryolarval development of the sea
urchin Echinometra lucunter were assessed. The organisms were
exposed to different drug concentrations and different oceanic
acidification scenarios predicted by the end of this century mimicked
by the next pH values: 8.0 - 7.6 - 7.3. Effects of losartan at 100mg/L
concentration were observed at both pH 8.0 and 7.6, while at pH 7.3
the observed effect concentration (CEO) value was 50mg/L.
Regarding the sediment trials, a CEO of 10 µg/g was obtained for the
current ocean pH (8.0), and effect from 1µg/g at pH 7.6 and 7.3. For
diclofenac, CENO and CEO values at pH 8.0 were 3.125 mg/L and
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6.25 mg/L, respectively. For both pH 7.6 and 7.3 CEO values were
3.125 mg/L. In the treatments using sediments and diclofenac, at pH
8.0 and 7.6 the values of CENO and CEO were 0.01 and 0.1 µg/g
respectively. In the treatment with pH 7.3 the effects were observed
from 0.01 µg/g. When the effects of orphenadrine in water were
evaluated, at the three pH levels tested, CEO values were obtained
from 0.05 mg/L. In sediments orphenadrine presented CENO and
CEO values of 0.0001 and 0.001 µg/g at pH 8.0, respectively. In the
treatments with pH 7.6 and 7.3 it was not possible to determine the
effect concentrations. To better elucidate the data on the effects of
exclusively pH on embryolarval development, the EpH50 value was
calculated for each treatment. It shows that the proton concentration
defined by the pH values cause 50% effect on the development of
organisms. The values of EpH50 ranged from 7.30 to 7.37 in water
and 7.30 to 7.41 in sediment. From the obtained data, it was possible
to observe the increase in the measured effects related to the
concentration of drugs according to the pH decrease – increase in the
proton concentration. This study presented the first data on drug
toxicity associated with oceanic acidification that by itself already
has an effect on the reproductive success of marine invertebrates,
besides influencing the toxicity of emerging pollutants.
WP065 Effects of thiamethoxan on non-target organ in Melipona
scutellaris
L. Miotelo, Universidade Estadual Paulista Julio de Mesquita Filho /
CEIS; A.M. Reis, Universidade Estadual Paulista Julio de Mesquita
Filho; O. Malaspina, Universidade Estadual Paulista Julio de
Mesquita Filho / Biologia/CEIS; T.C. Roat, Universidade Estadual
Paulista
Julio
de
Mesquita
Filho
/
Biology
There is growing concern about risk assessments for pollinators.
Currently the model insect of this type of evaluation is the bee species
Apis mellifera and there are questions whether this species is indeed
the most suitable to represent pollinators. Furthermore, there is a lack
of knowledge regarding stingless bees from Brazil and the effects of
some insecticides in these bees. Given the lack of information about
the morphology and harmful effects caused by the neonicotinoid
insecticide thiamethoxam on non-target insects and non-target
organs, the present study evaluated the action of thiamethoxam on
the midgut of M. scutellaris from ultrastructural analysis. For the
toxicity assay, 90 bees were collected from 3 different colonies and
exposed to LC50/10 (0.00543 ng/µL). After 1, 4 and 8 days of
exposure, 6 midguts of each experimental group were dissected and
analyzed by electron microscopy. Among the observed effects,
changes in nuclear format and condensed nuclear chromatin was
observed on all exposure days. In addition, the basal labyrinth dilated
on the fourth day. Compared to other organs, the midgut appears to
be the least affected organ by the insecticide, these results may be
related to three factors: the midgut is not the target organ of action of
thiamethoxam, the organ has regenerative capacity and the
insecticide was tested in sublethal concentration. Although the lower
effect of thiamethoxan on M. scutellaris midgut, chromatin
condensation is usually observed in cell death and associated with
decreased activities of cells that will degenerate. Thus, the results
obtained allow us to infer that thiamethoxam affects other organs that
are not targeted by its mechanism of action, such as the midgut.
WP066 Establishing Ecological Risk Assessment Guidelines in
São
Paulo,
Brazil.
M. Lamparelli, CETESB - Companhia Ambiental do Estado de São
Paul / Divisão de Análises Hidrobiológicas - ELH; m. lemos,
CETESB - Companhia Ambiental do Estado de São Paul / Setor das
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Águas Subterrâneas e do Solo - EQAA; M.L. Kuhlmann, CETESB
Companhia Ambiental do Estado de São Paulo / Setor de
Comunidades Aquáticas - ELHC; L. Ogura, CETESB - Companhia
Ambiental do Estado de São Paulo / Setor de Ecotoxicologia
Aquática - ELHE; R. Araujo, CETESB - Environmental Agency of
São Paulo / Setor de Comunidades Aquáticas - ELHC; P.F.
Rodrigues, CETESB Companhia Ambiental do Estado de São Paulo
/ Setor das Águas Subterrâneas e do Solo - EQAA; L. Conceição
Menezes da Silva, Universidade de Sao Paulo / Núcleo de
Ecotoxicologia
e
Estudos
Ambientais
NEEA
Brazilian national and state legislations establish that Ecological Risk
Assessment (ERA) should be carried out in contaminated sites where
ecological assets must be protected. There are several manuals and
international standards establishing ERA methodology, however, in
Brazil, a National Standard, that was under discussion by the
Brazilian Technical Standards Association (ABNT) was not
finalized. In São Paulo, the State Environmental Agency (CETESB)
reviewed its "Procedures for the Management of Contaminated
Sites" in 2017, establishing some guidelines for the execution of an
ERA. ERA will be required whenever there is a natural ecosystem,
defined as a fragment of legally protected vegetation, in a
Conservation Unit of Integral Protection under the influence of a
contaminated site. In areas that are close to water bodies, compliance
of water quality standards and requirements is established.
Nevertheless, in other processes such as authorizing the use of
products in aquatic environments, assessing the impact of
introducing exotic species or permits in areas with special ecological
interest, an ecological risk assessment may be requested, at
CETESB's discretion. Due to the current regulation, several ERA are
already underway in processes involving contaminated sites, and the
proposed methodologies are evaluated on a case-by-case basis. Some
issues have already been identified such as the lack of knowledge of
wildlife receptors habitat, home-range and diet, to establish exposure
and intake of chemical using models, generating high uncertainties
in risks prediction. In order to establish appropriate methodologies to
local problems, involving both terrestrial and aquatic ecosystems
CETESB is developing a Technical Guidance for ERA in the State
of São Paulo. These guidelines consider different lines of evidence
and the evaluation of direct and indirect structural and functional
effects on the spatial and temporal scales of the ecological receptors.
It is based on problem formulation, with a conceptual model of
ecological risk and a study design, with emphasis on field data, in
order to characterize and interrelate exposure and effects to which the
selected receptors may be subjected, as a result of either chemical,
physical or biological stressors. ERA can be developed in stages and
is finalized when CETESB and other stakeholders consider that there
is enough confidence in the results of risk evaluation for decision
making
on
risk
management.
WP067 Cytotoxic effects of losartan in marine ecosystems in
different
ocean
acidification
scenarios
F.H. Pusceddu, Universidade Santa Cecilia / Laboratorio de
Ecotoxicologia; M.M. Guimarães, M. Souza, H.H. Mota, L.O.
Lopes, Universidade Federal de São Paulo / Instituto do Mar; M.M.
Cardozo, Universidade Santa Cecilia / ecotoxicologia; B. Barbosa
Moreno, Universidade Federal de São Paulo; C.R. Nobre,
Universidade Estadual Paulista Julio de Mesquita Filho / Biosciences
institute - So Vicente, SP - Brazil; F.S. Cortez, Universidade Santa
Cecilia / ecotoxicologia; A. Cesar, Universidade Federal de São
Paulo
UNIFESP
/
Ciencias
do
Mar
In Brazil, deep oil exploration activities include the injection of
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CO2 to increase the pressure to remove oil from the wells, thus
increasing the efficiency of the extraction system. This technique is
used, among other reasons, to decrease the input of
CO2 concentrations from anthropogenic sources in the atmosphere.
Since the last decade, several studies have reported the presence and
effects of drugs in the marine environment, especially the
antihypertensive class, such as losartan, which is mostly used by the
elderly population. However, there is little knowledge about the
occurrence and physiological effects of losartan in marine
invertebrates, especially regarding its behavior in the face of a
possible ocean acidification scenario. Given this context, the aim of
this study was to evaluate the occurrence and effects related to the
cellular stress (LMS) of losartan on Perna perna and Mytella
guyanensis mussels exposed to contaminated and non-contaminated
water and sediment samples, respectively, considering the influence
of predicted marine acidification until the end of the century (pH 8.0
- 7.6 - 7.3). Water and sediment samples were collected at 5 points
around the launch of the Santos submarine outfall. Losartan was
observed at all sampling points, with concentrations ranging from
1.37 - 7.63 µg/L in water and from 0.08 to 3.10 µg/g in sediments.
With regard to water cytotoxicity assays, after 96 hours of exposure,
the LMS of P. perna mussels significantly decreased from the
concentration of 3000 µg/L when compared to the control group at
pH 8.0 and 7.6. However, the toxic effects were more severe in
organisms exposed to pH 7.6. Already in the results of the M.
guyanensis sediment trials under exposure to losartan after 96h of
exposure, the LMS decreased significantly at concentrations 3; 30;
300 µg/L compared to control at pH 8.0 and 7.6. It was observed
significant differences related to more severe effects at pH values of
about 7.6. At pH value of 7.3 there was only significant difference in
the concentration of 300 µg/L. From the obtained results, it was
proved that the marine acidification process by means of an increase
of the proton concentration activate and increase the effects of
losartan in the different matrices used in this study. This study
demonstrated the importance of deepening drug-related toxicology
and pH changes in the marine environment, as increased drug toxicity
was observed when subjected to the acidification process.
WP068 Acute toxicity assessment for binary and tertiary
mixtures containing fluoxetine, propranolol and diclofenac to
microcrustacean
and
zebrafish
embryos
F. Tominaga, IPEN-CNEN/SP / CTR ( Center Technology of
Radiation); N. Fonseca Boiani, IPEN-CNEN/SP / CTR; N.d.
Santana, USP / EACH; S.I. Borrely, Instituto de Pesquisas
Energéticas e Nucleares / Centro de Tecnologia das Radiações
Pharmaceuticals are essential for treatment and prevention of several
diseases and for the maintenance of human and animal’s life quality.
Due to the increasing use of pharmaceuticals worldwide, many
actives substances are currently detected in µg.L-1 and ng.L-1 in
different environmentals matrices such as surface water, ground
water, soil and sediment. Many of these emerging pollutants are
recalcitrant to biological treatment process in WWTPs and they may
cause ecotoxicological effects on organisms and also possible to
reach the human food chain. Pharmaceuticals are frequently detected
as mixtures and may induce toxic effects to aquatic organisms,
producing synergistic, additive or antagonistic toxic effects.
Fluoxetine hydrochloride (FXT) is a selective serotonin reuptake
inhibitor, prescribed as an antidepressant. Propranolol (PRP) is a
beta-adrenergic blocker widely prescribed for the treatment of
cardiovascular diseases and diclofenac sodium (DIC) is a nonsteroidal anti-inflammatory drug, often recognized as the “world’s
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most popular pain killer”. These compounds are worldwide used for
healthy treatment and also often detected in aquatic environments.
This work aims to assess the toxicity of three pharmaceutical
individually and in a mixture for both Daphnia similis and zebrafish
embryos. The results of individual acute toxicity showed that the
microcrustacean was more sensitive to FXT (EC50 = 1.08 mg/L),
PRP (EC50 = 5.92 mg/L) and DIC (EC50 = 25.0 mg/L), respectively,
while for zebrafish embryos, it was only calculated LC50 of 30.5
mg/L for DIC, after 48h exposure. Antagonistic effects of binary
mixtures of FLX + PRP (EC50 = 9.38%) and FXT + DIC (EC50 =
24.2%) were observed to D. similis. For Danio rerio embryos, binary
mixture of FLX + DIC (LC50 = 82.1%) presented antagonistic
effects, while no acute toxicity was observed for the of FXT + PRP
mixture. Tertiary mixture of the three compounds showed an
antagonist effect (EC50 = 5.57%) for the microcrustacean and
additive effect for zebrafish embryos (LC50 = 87.5%). In conclusion,
most of the binary mixture resulted in antagonistic effects, in which
the response of acute toxicity depended on the organism and type of
pharmaceutical mixture. Therefore, it is necessary further studies to
assess
the
toxicity
of
different
mixtures.
WP069 An Integrative Analysis of the Effects of Neonicotinoids
on the Ruby-throated Hummingbird, Archilochus colubris.
S.G. English, University of Toronto / Cell and Systems Biology; N.
Sandoval Herrera, University of Toronto, Scarborough / Ecology and
Evolutionary Biology; C.A. Bishop, Environment and Climate
Change Canada / Wildlife Research Division; J.E. Elliott,
Environment and Climate Change Canada / Science and Technology
Branch Ecotoxicology and Wildlife Health Division; K.C. Welch,
University of Toronto Scarborough / Biological Sciences
Neonicotinoids are the most widely used class of insecticides
globally, due to their high efficacy and apparent target specificity.
Although exposure is known to occur in a variety of non-target
organisms, effects on these systems are largely unquantified. This is
especially concerning for hummingbirds, which experience exposure
through the floral nectar that supports their extreme metabolisms. To
respond to this concern, we measured the sublethal cellular,
physiological, and behavioral effects of imidacloprid, a common
neonicotinoid, on ruby-throated hummingbirds (Archilochus
colubris). Birds were exposed to one of three field-realistic dosing
conditions (control, 0.172 mg/kg, and 2.5 mg/kg) once per day for
three days prior to terminal sampling. Cholinesterase activity assays
in brain and flight muscle showed no effects of imidacloprid
exposure in hummingbirds. Contrarily, birds’ metabolic rates (VO2)
showed significant dose-dependent decreases within 2 hours after
dosage. Metabolic rates did not differ between control and dosed
birds 24 hours after exposure demonstrating an acute effect on
activity immediately after exposure. Measurements of thermal and
metabolic responses provided insight into how imidacloprid
exposure affects daily energy budgets. No emergent trends arose
between torpor propensity and exposure to the pesticide from
preliminary data analyses, though body mass did show a significant
decreasing trend in either of the dosage conditions. Oxidative
damage biomarkers were quantified to elucidate the non-specific
effects of detoxification in liver and muscle tissues. The stressinduced suppression of the humoral immune response to
imidacloprid was determined through relative heterophile to
lymphocyte ratios. Additionally, feeder tracking ability was tested
after dosage, while hovering, preening, and feeding behaviours were
indexed to evaluate how toxic effects may be expressed on a wholeorganism level. This novel integrative study highlights the
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deleterious off-target effects of one of the most widely used
agrochemical in Canada. Researching these effects is critical in the
prevention and remediation of the consequences that arise from
anthropogenic activities on ecosystems near and within agriculture.
WP070 Rodenticides as regulators of epigenetic control: In silico
evaluation of pesticides as potential modulators of human DNA
Methyltransferases
N.C. Posada, University of Cartagena / Pharmaceutical Sciences
Faculty; J. Olivero-Verbel, University of Cartagena / Environmental
and Computational Chemistry Group. School of Pharmaceutical
Sciences.
DNA methyl transferases (DNMTs) are the determining enzymes in
DNA methylation processes during gene expression. The
environment and many chemicals have shown modulation of
epigenetic functions by inhibiting DNMTs, including pesticides. In
this study, human DNMTs were evaluated as potential target for
pesticides through virtual screening of 1038 pesticides on DNMT1
(3SWR, 3PTA) and DNMT3A (2QRV). Molecular docking
calculations for DNMTs-pesticide complexes were performed using
AutoDock Vina. Binding-affinity values and contact patterns were
employed as selection criteria of consensus pesticides as virtual hits
for DNMTs. The best three DNMT-pesticides complexes selected
according to their high absolute affinity values (kcal/mol) for both
DNMT1 and DNMT3A were Flocoumafen (-12.5; -11.7; -9.9),
Brodifacoum (-12.4; -11.6; -8.4), Difenacoum (-12.1; -10.8; -8.7).
These chemicals belong to second generation rodenticides. The most
frequent predicted interacting residues for DNMT1-pesticide
complexes were Trp1170A, Phe1145A, Asn1578A, Arg1574A and
Pro1225A; whereas for DNMT3A those were Arg271B, Lys740A,
and Glu303B. These molecular docking results were validated in
silico using re-docking and dynamics simulations, as well as
correlating docking results with experimental data. These results
suggest that rodenticides used for pests control are potential DNMT
ligands and therefore may modulate DNA methylations. Although
the in silico analysis of DNMT inhibition is a complex process that
includes not only the enzyme itself, but also small-size factors and
other macromolecules, these results should encourage the designing
of new DNMT ligands as drug-like candidates for the control of
methylation processes in several diseases, where epigenetics plays a
fundamental
role.
WP071 Microplastic interaction with 17α ethinyl estradiol:
effects
on
tropical
oyster
Crassostrea
brasiliana
C. Rodrigues Nobre, Universidade Estadual Paulista Julio de
Mesquita Filho / Biosciences institute - So Vicente, SP - Brazil; B.
Barbosa Moreno, Universidade Federal de São Paulo; A. Alves,
Other; J. de Lima Rosa, H. Rosa Franco, Universidade Santa Cecília
UNISANTA; D.M. Abessa, UNESP Universidade Estadual Paulista
Júlio de Mesquita Filho / Department of Biosciences; L. Maranho,
Universidade Santa Cecilia / Departamento de Ciências do Mar; R.B.
Choueri, Unifesp Universidade Federal de São Paulo / Departamento
de Ciências do Mar; P.K. Gusso-Choueri, Unesp / Chemistry; C.D.
Seabra Pereira, So Paulo Federal University / Marine Science
Nowadays the use of personal care products containing exfoliating
plastic particles is raising concerning because they can cause impacts
on aquatic environments. Due to improper disposal and loss during
use, microbeads end up in sewage collection networks and can
interact with a variety of compounds including drugs, such as the
synthetic hormone 17α ethinyl estradiol (EE2). Consequently,
microplastics can act as a vector of these compounds in the aquatic
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environment, with potential to cause impacts to the biota. In this
context, the present study aims to evaluate combined effects of
microplastics and EE2 to Crassostrea brasiliana (Bivalvia:
Mollusca). Polyethylene microplastics were spiked with a 1mg/L
EE2 solution. Three treatments were set, with 20 organisms each:
negative control (C), uncontaminated microplastic particles (MP),
and 17α ethinyl estradiol spiked microplastics (MPE) exposed during
3 (10 specimens) or 7 days (another 10 specimens). The hemolymph
was collected for cellular health analysis by the neutral red retention
time method (NRRT). Biochemical biomarker analyzes (EROD,
DBF, GST, GPx, GSH, LPO, DNA damage) were performed with
gills and digestive gland, and the activity of ChE was measured in
the adductor muscle. Biomarker responses were integrated using the
Enhanced Integrated Biomarker Response index (EIBR). DBF
increased activity in gills after 3 days of exposure to MP, and in the
digestive gland after 7 days of exposure to MPE. GSH was higher in
gills after 7 days of exposure to MP. Cyto and genotoxicity were
observed by DNA damage in digestive glands and reduced stability
of the lysosomal membrane in the MPE treatment. Our results shed
light on combined sublethal effects of microplastics and EE2 in a
tropical
estuarine
organism.
WP072 Carboxyhemoglobin levels and evaluation of respiratory
function in motorcycle taxi drivers exposure to carbon monoxide
in
north
Colombia
Z. Carmona, Universidad de Cartagena; F. Vergara-Murillo,
Cartagena University / Exact and natural sciences School; B.
Johnson, University of Cartagena; B. Johnson-Restrepo, University
of Cartagena / School of Exact and Natural Sciences; M. Rudas, A.
Paternina-Caicedo,
Cartagena
University
Introduction. Carbon monoxide (CO) is a toxic gas considered one
of the greatest pollutants in the Earth's atmosphere. Its exposure can
be accidental, occupational or suicidal. The toxic capacity of CO
depends, essentially, on its binding to hemoglobin (Hb) forming
carboxyhemoglobin (COHb). Several studies have carried out
determination of carboxyhemoglobinas a marker of CO exposure, but
very few researches have assessed the impact of air pollution on
respiratory health of motorcycle taxi drivers. Aims: To evaluate the
levels of carboxyhemoglobin and respiratory function as parameters
of negative effects on the health of respiratory health of motorcycle
taxi drivers who are highly exposed to vehicular contamination in
Soledad city in Atlántico department. Methodology: A crosssectional study was carried out selecting a population 70 motorcycle
taxi drivers from Soledad who working from 8 – 12 h per day. Some
sociodemographic variables were collected including work
environment, and respiratory symptoms. CO exposure were
measured taking blood samples to determine carboxyhemoglobin
(COHb) levels and spirometry to evaluate respiratory function.
Results: The median COHb was 5.9 % (IQR, 3.3-8.7). The % COHB
was abnormal in 57% of the subjects. Spirometry patterns were
normal in 71%. We did not find a significant correlation between
time working as motorcycle drivers and COHb levels (P=0.937).
Conclusions: The COHb measured in motorcycle drivers were found
high levels in the highest percentage of the population. The
spirometry pattern most common in motorists was normal. The main
spirometric alteration was restrictive. No correlation was found
between
COHb
levels
and
spirometric

F. Vergara-Murillo, Cartagena University / Exact and natural
sciences School; B. Johnson-Restrepo, University of Cartagena /
School of Exact and Natural Sciences; A. Paternina-Caicedo,
Cartagena University; N. Cepeda Ortega, Universidad de Cartagena
/ bolivar; E. Aguirre, Cartagena University; W. Mejia, UNADColombia; S. Gonzalez, J. Segura, Cartagena University; M. VallejoDorado, University of Cartagena / Grupo de Química y Medio
Ambiente Facultad de Ciencias Exactas y Naturales Universidad de
Cartagena Sede San Pablo; F. Pomares-Herrera, P. Villar, Cartagena
University
Background: Artisanal gold mining represents a considerable health
risk for workers. These workers are exposed to multiple risks
according to the World Health Organization. Exposure to heavy
metals affects both the respiratory system and the central nervous
system, altering lung function and producing neurotoxic symptoms.
Depending on the time and degree of exposure to mercury and
particular matter, artisanal gold mining can cause lung diseases, such
as pneumoconiosis. Aim: This study seeks to estimate the pulmonary
and neurological function of the mining population of San Martin de
Loba exposed to particulate matter and mercury. Methods: We
designed a cross-sectional study with a sample size of 100 men, to
collect the sociodemographic, toxicological (Q16 questionnaire) and
respiratory characteristics (questionnaire adapted from the ATS was
applied, spirometry), and quality of life (SF-36 questionnaire) of the
miners of the San Martin de Loba municipality. Vacutainer® blood
sample tubes EDTA (5 ml) were used to collected sample which were
analyzed for mercury concentrations in an atomic absorption
spectrophotometer (Zeeman mercury Analyzer LUMEX RA-915M).
Results: We found 24.7% of people suffer from abnormal respiratory
spirometry, of these, 52% register mild restriction, 13.4% report
moderate restriction, and 30.6% report some type of obstruction. The
SF-36 questionnaire reported lower physical functioning (p=0.001)
and physical role (p=0.004) in subjects with abnormal spirometry
results. 55.2% of miners had alterations in the Q16 questionnaire (six
or more abnormal responses). On average (mean ± standard
deviation), total mercury concentrations in blood was 7.60 ug/L
(±7.07). 61.4% of miners had abnormal mercury levels. The vitality
domain in the SF-36 questionnaire showed lower quality of life in
miners with higher mercury levels (p=0.046). Conclusions: We
found 61% of artisanal miners had abnormal levels of mercury, with
lower vitality in the quality of life questionnaire. Our study also
shows that decreased respiratory function decreases quality of life in
artisanal miners. We found 55.2% of miners had alterations in the
Q16 questionnaire. These results suggest that artisanal miners have
high mercury levels, increased neurotoxicity risk, and lower quality
of life, compared to normal standards in human population. Future
assessments in this population will show the prevalence of
pneumoconiosis
and
other
respiratory
diseases.

WP074 Comparison of the sensitivity of Daphnia magna and
zebrafish Danio rerio embryos to 10 toxic metals
A. Sobrino-Figueroa, Universidad Autonoma Metropolitana /
Hidrobiology
The metals are persistent and toxic compounds for aquatic
organisms. Its effects are: in acute exposures death. In sublethal
exposures: changes at the biochemical level, such as the inhibition of
enzymatic activities and ROS generation. In this work an evaluation
of the deleterious effect of the metals Arsenic, Cadmium, Chromium,
WP073 Pulmonary function, quality of life, and mercury blood Copper, Mercury, Manganese, Nickel, Lead, Vanadium and Zinc on
levels in artisanal miners from San Martín de Loba, Colombia: zebrafish embryos was carried out, to compare their sensitivity with
Preliminary
results the neonates of Daphnia magna, species which is used for the
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evaluation of effluent toxicity in Mexico (NMX-AA-087-1995SCFI). Static bioassays with a duration of 48 hours were performed,
following the protocol proposed by the OECD. The embryos were
placed in multi-well boxes of 36 wells, one embryo per well. 5 metal
concentrations were tested (0.01, 0.1, 1.0, 10 and 30 ppm for Cd, Cr,
Cu, Pb and Hg. And 6.25, 12.5, 25, 50 and 100 ppm for As, Mn, Ni,
V and Zn) with 10 replicas per concentration, plus one control. LC50
was determined at 48 hours of exposure by means of the Probit
method. The statistic proposed by APHA was used to compare the
LC50 values. The toxicity of metals based on the LC50 values was
(from highest to lowest toxicity): Cu > Hg > Pb > Cr > Cd > As > V
> Ni > Mn > Zn. The embryos of Danio rerio were more sensitive to
the metal Mercury compared to the neonates of Daphnia magna and
had a similar sensitivity to Copper. Also because the values of LC50
(48 hours) for Copper metal (LC50 = 0.092 ppm) are lower than those
set by NOM 001-Semarnat (4-6 ppm) for discharges in aquatic
systems, it is important to continue conducting research and
monitoring to detect responses that indicate the possible damage to
fish stocks by the action of the discharges, to avoid irreversible
deterioration of the populations in the medium and long term.
WP075 Serum variation of 17β-estradiol and gonadal changes in
females of Prochilodus magdalenae during breeding season, in
natural
conditions
and
captivity
E. Hernández, Universidad de Murcia / Toxicologia; O. TOVARBOHORQUEZ, Universidad del Magdalena / 2Laboratorio de
Acuicultura; M. Torres, Universidad de Murcia / Sociosanitary
Sciences; S. ESPÍN, University of Murcia / Health Sciences; A.
Rodríguez-Forero, Universidad del Magdalena / Grupo de
Investigación y Desarrollo Tecnológico en Acuicultura; J. Hoya,
Piscícola San Silvestre S.A. / Grupo de Investigación en Peces
Nativos; A. Estrada-Posada, ISAGEN S.A.E.S.P.; A.J. GarciaFernandez, University of Murcia / Toxicology and Risk Assessment
Fish species belonging to the family Prochilodontidae,
Characiformes, are the most abundant in most rivers of South
America, the most important components of subsistence fisheries in
the continent and they have an important function within the trophic
structure of ecosystems. The importance of E 2 in the follicular
development of teleost fish is well known. The aim of this work was
to identify serum variations of E2 and ovarian histological changes in
P. magdalenae females during a breeding season in three locations,
and identify the environmental variables associated with those
seasonal dynamics. The wild fish were caught in "El Opón" swamp
(n=72) and "Mal Abrigo" spout (n=83); the captive fish (n=108)
belonged to Piscícola San Silvestre S.A. Sampling was conducted
weekly from July 1, 2016 to March 31, 2017. The hematoxylin and
eosin (H&E) staining was used for histological studies, and serum E 2
levels were determined using indirect ELISA. The sex hormone
levels were compared between: locations, ovarian developmental
stages (primary growth, early and late vitellogenesis, mature,
spawned and regression or atresia) and months. In the swamp the six
phases of development were identified, in the spout all phases except
atresia were observed, and in the fish farm there were no mature nor
spawning females. Serum E2 concentrations were similar to those
reported in different species by other authors. Statistically significant
differences were found in the serum concentration of E2 between the
fish farm and the spout during the study period (2676.9±930.5 and
236.4±236.5 pg/ml, respectively); also between early (466.1±82.4
and 155.6±73.4 pg/ml) and late (1847.1±1454.9 and 685.9±173.3
pg/ml) vitellogenesis, and between September and February, being
the highest values in the fish farm and the lowest in the spout.
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According to the correlations and the principal component analysis
(PCA), different water conditions affect ovarian development stages
depending on the location: temperature (T) and electrical
conductivity (EC) in the swamp, and the interaction between
different environmental factors in the spout and the fish farm. It can
be concluded that in the swamp all the developmental stages are
positively affected by T, while maturation and spawn are negatively
affected by EC. In spout, maturation and spawn were positively
affected by EC, total dissolved solids (TDS) and T, but in the fish
farm, maturation and spawn were negatively affected by EC, TDS
and
T.
WP076 Evaluación de la toxicidad en sedimentos de canales de
riego de la Sabana Occidental de Cundinamarca mediante el uso
de
Hydra
attenuata
C.S. Romero, Carlos Sanchez Romero / cundinamarca; M. Bustos
Lopez, M. Baez Díaz, Universidad Nacional de Colombia /
Departamento
de
Ingeniería
La Sabana Occidental de Cundinamarca a través de los años ha sido
una zona productora de diversos cultivos los cuales a su vez suplen
los mercados de la capital colombiana y ciudades aledañas. El agua
para riego proviene de canales del distrito de riego la Ramada donde
el principal afluente es el río Bogotá, sin embargo, también recibe
vertimientos de efluentes domésticos, y en estas aguas se han
identificado la presencia de residuos de medicamentos (Hernandez,
2015). Estas sustancias que son transportadas por el agua se pueden
acumular en los sedimentos de los canales, por esto se planteó como
objetivo en esta investigación evaluar si existe toxicidad en
sedimentos provenientes de canales del Distrito de Riego de La
Ramada mediante el uso de Hydra attenuata como organismo de
prueba. Para ello se tomaron seleccionaron tres sitios dentro del
distrito de riego, los cuales se dedican a la producción de hortalizas,
sin embargo, tienen diferentes factores de influencia a sus
alrededores: El sitio 1 tiene influencia agrícola (M1), el sitio 2
influencia urbana (M2) y el sitio 3 influencia industrial y urbana
(M3). Se tomaron muestras de sedimentos superficiales, se extrajeron
elutriado de cada sedimento (10 g del sedimento fresco + 40 ml de
agua destilada), luego se sometieron a ultrasónido por 1 hora y se
centrifugó a 4500 rpm por 30 minutos. Se extrajo el sobrenadante y
se expuso el organismo de prueba Hydra attenuata a diferentes
concentraciones de cada elutriado con el fin de calcular la
concentración letal 50 a 96 horas (CL50). Además, a cada muestra de
sedimento se le analizaron metales pesados biodisponibles. Se
obtuvo una CL50 de 69% para el sitio con influencia agrícola (M1),
32% para influencia urbana (M2) y 19% para la industrial – urbana
(M3). Por otra parte, se encontraron altos contenidos de Zn seguido
de Cu>Pb>Ni>Cr>Cd>Hg>As en las muestras analizadas. Los
resultados muestran diferentes niveles de toxicidad según el área de
influencia de cada sitio de muestreo, lo que indica posibles
vertimientos a los canales según las actividades que se realizan a sus
alrededores, además Hydra attenuata mostró ser un organismo de
prueba que permitió evaluar diferentes niveles de toxicidad según el
sitio
de
estudio.
WP077 Mercury and selenium in mining and fishermen
populations
in
North
of
Colombia
P. Soto-Canchila, M. Medina, Cartagena University; F. VergaraMurillo, Cartagena University / Exact and natural sciences School;
B. Johnson-Restrepo, University of Cartagena / School of Exact and
Natural
Sciences
The biogeochemical cycle of mercury has been altered by
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anthropogenic activities such as gold mining. Human exposure to this
toxic metal is produced through the consumption of contaminated
fish. The populations of artisanal miners and fishermen have found
themselves highly exposed to Hg, through exposure routes with
points in common. Small-scale gold mining seems to be behind the
increase in emissions in Colombia. Selenium (Se) is a metalloid that
is characterized by being an essential trace element that plays a
fundamental role in numerous metabolic and enzymatic pathways.
Miners are exposure through mining activities and fish consumption
while fishermen are exposure by fish and shellfish consumption only.
As an oligoelement in the organism is involved as part of various
enzymes related to the Hg detoxification process. The aim of
thisstudy was to determine the serum concentrations of Hg and Se in
populations of fishermen and artisanal miners in southern Bolívar
department, rt north of Colombia. We designed a comparative study
with a sample size of 100 artisanal miners and 105 fisherman, to
collect the sociodemographic, and Vacutainer® blood sample tubes
EDTA (5 ml) were used to collected sample which were analyzed for
mercury and selenium concentrations in an atomic absorption
spectrophotometer (Zeeman mercury Analyzer Lumex RA-915M ®)
for the mercury and abortion atomic spectroscopy (AAS) with
graphite furnace (GF-AAS), on a Thermo Fisher iCE Series 3500 ®
for the selenium analyses. A palladium nitrate matrix modifier
solution (10 g/L of Pd (NO3)2 in 15% HNO3), Triton X-100 and
ultrapura water was used. On average, blood concentrations of Se
found were 175,1 (IQR 148.7 -203.9) µg/mL in blood of miners
while 199.1 (IQR 179.1-225,6) µg/mL in blood of fishermen. On
average, blood concentrations of Hg found were 6,1(RIQ 3,5-8,5) in
miners and 14.0 (IQR 8.7 – 21,9) in fishermen. A total of 60% of
miners had elevated Hg, and 73% elevated selenium. The higher
levels of Hg in fishermen may be related to the higher intake of fish
and seafood while Hg concentration elevation in artisanal miners
may be caused by work-related exposure. The normal selenium
concentration in adult human blood serum is 70 to 150 µg/mL
indicating both miners and fishermen showed elevated levels of this
oligoelement. The causes of the elevation concentrations in these two
populations is unknown but may be related to Hg concentration.
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BellÉs Montserrat WP049 WP051
Beltran Johanna TP030
Benitez-Polo Zamir 96 106 107
Berdugo Hector WP031
Bernasconi Constanza MP049
Bernassani Florencia MP014
Bernegossi Aline 63
Bertoli Letícia 28
Berumen Rodriguez Alejandra 81
Betancur-Turizo Stella 83
Betancurt Turizo Stella Patricia WP021
Bianchini Adalto 73 MP034
Bishop Christine 35
Bisi Tatiana MP021
Blanco Guillermo 139
Blanco Jordi MP018
Blanco Bermudez Luciana TP007
Boechat Iola MP048
Bohorquez Gloria Derly 113
Bombardelli Robie TP003 MP037
Bonilla Dorelly TP044
Bonnell Mark WP043
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Borbor-Cordova Mercy 11
Borella Maria Ines MP047
Borgert Christopher 56 60 MP016
Botello Alfonso 47
Boukal David 45
Branco Giovana MP040 MP047
Brandsch Norbert 100
Bravo Claudio WP001
Brigante Janete 23 WP006 WP010
Brill Jessica WP043
Brito Lara TP046
Brito Luis Fernando 74
Brito Natilene MP007
Brito-EcheverrÍa Jocelyn 41
Brodeur Julie 34 37 WP007 WP008
Brunetto Gustavo MP015
Bubach Debora WP003
Buck Charles 18
Buelvas-Lozano kelly TP012
Buendia-Atencio Cristian WP041
BulhÃµes Luciano TP043
Burgos-Uribe Natalia 90
Buric Milos 69 119
Burton G. Allen TP052
Bustamante Paco MP042
Busto Raquel MP050
Caballero Hortensia 80
Caballero Susana 148 MP042
Caballero-Gallardo Karina 66
Cabarcas-Montalvo Maria Paulina WP032
Caceres Wenzel Marcela Ines MP014
Cáceres-MartÍnez Carlos MP027
Calado Sabrina TP002 TP036
Calado Sabrina Loise 97 MP023
Calderón-Delgado Ivonne TP037 TP040
Calle Madeleine 13 14
Calle Paola 13
Calle Delgado Katiuska 14 20
Camarero Pablo 140
Campbell Peter G. C. 42
Campos Andreia TP046
Campos Liria 17 108
Campos Mariana Frias de TP038
Campos-Pereira Franco Dani TP009
Canale AndrÉTP058
CaÑas Martha Susana TP055
CaÑavera Buelvas Farrah WP057
Canduri Fernanda WP006 WP010
Capela Nuno Xavier MP001
Cardenas Diana TP054
Cardenas-Camacho Jessica TP040
Cardoso Arnaldo TP026
Carissimi Elvis MP045
Carlos Thais MP035
Carvalho Cleoni 16 49
Carvalho Tamilie 50
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Casallanovo Fábio MP005
Casini Silvia 72
CastaÑÉPatricia 17 108
Castillo IpiÑa Jesús Alfredo 25
Castillo-MartÍn del Campo Claudia 25
Castro Isel TP025
Celis José 128 129 133 137
Cepeda Ortega Nazly Beatriz WP060
Cervi Eduardo TP052
Cestari Marta TP002 TP003 MP037
Chae Yooeun TP057
Chagas Bianca 49
Chagas Katia 77
Chala Dayana 94
Chamorro Emily 112
Chang Daniel WP043
Chiang Gustavo 128 129 130 133 WP002
Chiovatto Ana 124
Christie-Oleza Joseph 44
Ciocan Corina 40
Cione Buchviser Ana Paola Prata 26 MP005
TP051 Clasen Barbara MP015 MP045
Clemens Stephan 33
Coady Katherine 56 141
Cobo Martha TP028
CochÓn Adriana MP014
Codling Garry 83 TP014
Coelho Katiuscia TP045
Coelho Maria 150
Cogua Pilar WP028 WP029 MP055
ConceiÃ§Ã£o Menezes da Silva Lais 9 74 MP041
Connors Kristin 141 WP043
Contento Rubio Oscar Fernando TP034
Contreras Neyder TP031
Coral Lucila TP036
Cornejo-Rodriguez Maria del PIlar 11
Corral SebastiÁn TP048
Correa BarragÁn William Alberto MP055
Corredor-SantamarÍa Wilson TP037
Correia Fabio 61
Cortes-Coronado Luis 117
Costa Gessyca TP046
Costa JosÉ Luis MP006
Costa Monica 15 16 49 50 52
Costa PatrÍcia MP034
Costopoulou Danae MP019
Credo Jonathan 18
Cui Rongxue TP057
Czajka Magdalena TP013 TP029
da Costa Erli 131 132
da Costa Domingues Caio Eduardo 16 MP001
Da Cuña Rodrigo MP025 TP038 MP039
da Cunha Larissa 131
da Matta SÉrgio MP043
da Silva Ana Luiza 152
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da Silva Vicente 4 TP035
da Silva Pereira Tatiana TP043
Daam Michiel 3 9 MP056
Dachs Jordi 127
Dal Medico Samuel 15 16 50
Dal Olio Gomes Aline MP048
Dalabi-Sobrino Alejandro WP037
Damian Prestes Osmar MP045
Das Krishna 131
Dazzini Langdon MÓnica TP017
de Assis Cecilia MP026 MP040
de Brito Hevelyn MP058
de Campos Bruno GalvÃ£o 103 104
de Castro Italo 124
de FranÃ§a Milena WP039 WP042
De GerÓnimo Eduardo MP006
de Godoi Filipe Guilherme MP036 MP048
De la parra Guerra Ana Cristina MP020
de Oliveira Cristiane 15 50 53
de Oliveira Elton Celton 70 154 155 156 WP011 MP046
de Pontes Luisa 50
de Sousa Cristina MP033
de Souza Bruno Fernando 15
de souza priscila 1
De Zwart Dick WP043
Deda Bruna TP003 MP037
Degasperi Francisco TP039
del Ciampo lineu 1 WP042
Delariva Rosilene 70 MP046
Delgado Huertas Hernando WP013
Demetrio Pablo MP049
Destro Ana Luiza Fonseca MP030 MP043
Dias Juliana MP009 MP010
Diaz Pineda Kevin WP038
Diaz-Barriga Martinez Fernando 81
Diaz-Jaramillo Mauricio TP049
Djolic Maja 158
Dodder Nathan 88
Domingo JosÉMP019 WP051
Domingos-Moreira Fabiola MP034
Dominguez Gustavo 13
DonÁzar JosÉAntonio MP013
Dorelle Luciana MP039
Dorneles Paulo 131, 132
dos Santos Amanda WP047
Dreier David 59
Duarte-Jaramillo Laura TP033
Duarte-Restrepo Edisson TP033 WP053
Duclos Melanie 135 136
Duis Karen 57
Duque Guillermo WP028 WP029
DurÁn Cobo Gabriel TP017
Duran Izquierdo Margareth TP061
DurÁn-Álvarez Juan 87 89
Echeverri Gustavo WP026
Echeveste Pedro 6 41 44
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Edo Carlos 43
Edvardsen Rolf Brudvik 115
Eissa Bettina MP029
Ejlaiek Urzola MÓnica 161
Eljarrat Ethel TP049 WP056 WP059
Ellingsen StÃ¥le 146
Elliott John 35 64
Elliott Kyle 64
Embry Michelle WP043
Emmerich Mariana WP039
Erzinger Gilmar 1 10 WP040 WP042 WP044
Escalante-Rojas Maria MP048
Escobar Olaya German Augusto 90
Escorsia AndrÉs WP026
Espejo Winfred 128 129 130 133 137
Espin Silvia MP012 WP019 MP052
Espindola Evaldo 3 5 9 51 63 74 92 MP032 MP041 MP056
MP059
Espinosa Dal Medico Samuel 52
Espinosa Ramirez Adriana Janneth 7
Espinosa-Reyes Guillermo 25 110
Espinoza Jose 123
Espitia PÉrez Lyda TP022
Espitia PÉrez Pedro Juan TP022
Espuis Teresa MP019
Esquivel-Garcia Juan 154 155
Estrada-Posada Ana LucÍa MP052
Exposito Nora TP004 TP006
Fal Berta TP029
Farache Gabriel 80
Farias-Curtidor Nohelia MP042
Felzenszwalb Israel TP046
Fernanda Oya Silva Lais TP002 TP003 MP037
Fernandes Carla 150
Fernandes Leticia 55
Fernandes Marisa 49
Fernandes da Silva Alexandre Oliveira MP009 MP010
FernÁndez VÍctor 41
Fernandez-Cruz Maria Luisa 93
Fernandez-Maestre Roberto WP036
Fernandez-Piñas Francisca 43
Ferreira Adriana TP020
Ferreira da Silva Bianca WP006
Ferrer Javier WP001 WP014
Ferro Juan Pablo MP029
Feuchtmayr Heidrun 45
Figueira Rubens WP005 WP022 WP033
Figueira Thais 26 TP051
Figueredo Cleber MP048
Flores-Ramirez Rogelio 81
Flores-Serrano Rosa 21
Folch Jaume TP004 TP006
Folle Nilce 154 155
Fonovich Teresa TP007
Fontanetti Carmem S MP033
Fontes Mayana Karoline 103 104 124
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Fossi Maria Cristina 72
Fraceto Leonardo 53
Franchi de Freitas Patricia 157
Franco Teresa TP020
Franco Teresa Cristina Rodrigues dos Santos TP015 TP019
TP027
Franco-Belussi Lilian 53
Franklin Rafael 100
Franklin Richard TP053
Fredriksen Lene 105
Freitas Juliane Silberschmidt 3 5 9 51 74 MP056 MP059
Freitas Mariella MP030 MP043
Freitas Renata MP030
Fuchs Julio MP014 WP058
Furley Tatiana 77
Gagneten Ana Maria 126
GalbÁn-MalagÓn Cristobal 127 135 136
Galeano Paez Claudia TP022
Gallego Zapata Jorge Luis TP042
Gallo NatÁlia MP041
GalvÁn-MagaÑa Felipe TP005
Galvis-Ballesteros Javier WP032
Gamba Angela 48
Gamboa Esteban WP028
Garces Daniel 20
Garcia Gabriela 23
GarcÍa German WP004
Garcia Thais 53
Garcia-Cegarra Ana 130
Garcia-Espineira Maria C. TP060
GarcÍa-EspiÑeira MarÍa Cecilia WP048
Garcia-Fernandez Antonio Juan 139 WP004 MP012 MP013
WP019 MP052
Gautam Prakash WP017
GavilÁn Juan Francisco 72
Gbadebo Adeyinka 78
Gebara Renan 5 51
Getino Lidia MP038
Ghiglione Ornela WP058
Ghisi Nedia 70 156 157 WP011 MP046
Gilmore Erik 105
Gimenes Filipe TP058
Giorgi Adonis TP018
Girotto Lais 5 9 51 MP059
Godoi AndrÉ124
Gomes Aline MP036 MP053
Gomes Diego MP058
Gomes Fernando MP048
Gomes Lucimar 75
Gomes Vicente MP024
Gomes Coelho Lucia Helena MP050
Gomez Doris WP020
Gómez Cubillos Maria Camila 125
Gómez-RamÍrez Pilar 139 WP004 MP012 WP019
Goncalves Lays 5
Gonzalez Claudia 112
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Gonzalez Jaime MP012 WP019
Gonzalez Jaime F 153
Gonzalez Mariana TP049
GonzÁlez Álvarez Alvaro TP033
GonzÁlez Cervantes Eduardo 89
Gonzalez NuÑez AyelÉn 17 108 MP029
Gonzalez-AcuÑa Daniel 133 137
Gonzalez-Armas Rogelio TP005
Gonzalez-Delgado Angel 79
Gonzalez-Prieto Ana 35
González-Vides Guillermo TP060
Gonzalo Mayoral Eliana Soledad MP006
Grabicova Katerina 69 119
Green Ricahard 56
GregÓrio Kemilli MP030 MP043
Grella Tatiane MP033
Guedes Thays MP033
Guerra Guilherme 104
Guida Yago TP032
Guiloski Izonete TP003 MP037
Guimaraes Jean Remy TP032
Guo Wei 69 119
Gusso-Choueri Paloma 103 104
Haaf Sonja TP044
Haarr Ane 105
HÃ¤der Donat WP040 WP042 WP044
Halder Marlies WP043
Hamer Ute 32
HARA RAQUEL TP009
Hare Landis 42
Harris Hugh 91
Henao Castro Alejandro WP024
Herazo PÉrez William Fernando WP057
Hernandez Ismael 80
Hernandez Juan MartÍn TP055
Hernandez Guzman Felix 46
Hernández-Hernández Eduardo MP012 MP013 WP019
MP052
Hernández-Millán Carlos 29
Herraez Maria MP017 MP038
Herrera Israel TP034
Herrera Olga WP014
Herrera Patricio 135
Herrera Paul 19
Herrera-Mejía Sandra WP016
Herrera-Tavera Hans 148
Hildebrand Soriani Hilda MP015
Hoh Eunha 88
Holth Tor Fredrik 105
Honji Renato Massaaki TP038
Hossain Md Shakhawate 69 119
Hoya Jenny MP052
Hughes Sarah WP043
Husserl Orjuela Johana TP023
Huynh Trang 91
Hylland Ketil 105 118
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Ilizaliturri Hernandez Cesar 25
Ilizaliturri-Hernández Cesar 110
Imamura Shintaro 146
Ingram Jani 18
Invernizzi Rodrigo TP055
Irazusta Silvia 15 53 TP039
Izquierdo Alfredo 121
JÁcome Villate Manuel Fernando 95 WP046
Jaksic Fabian 135 136
Jaramillo-Colorado Beatriz TP012 WP015 WP024
TP033 WP052 WP053 TP056
Jaramillo-Ordoñez Juan TP060
Jasan Raquel Clara TP055
Jeong Seung-Woo WP017
Jesus Rogerio MP007
Jimenez Begona 136
Jiménez Katherine 71
Jimenez Pedro 13
Jimenez Vidal Luisa TP022
Johnson-Restrepo Boris 83 111 113 TP014 TP016
TP021 TP028 TP047 WP054 WP055 WP056 WP057 WP059
WP060 Jones Costa Monica 53
JorrÍn-Novo Jesus TP031
Jovanovic Boris 45
Jung Jean-Luc 130
Kalinin Ana 52 MP057
Kanda Rakesh 86
Kapka-Skrzypczak Lucyna TP013 TP029
Karlsen Ã˜rjan 115
Kashiwada Shosaku 128
Kasper Natan MP044
Kato Leandro 3 MP056
Kerl Carolin 33
Kidd Karen 128 130 WP002
Kienzler Aude WP043
Klein Roberta MP034 MP044
Koagouw Wulan 40
Kouba Antonin 69 119
Krauss Martin 32
Kruszewski Marcin TP029
Kubec Jan 69 119
Kumar Vikas MP018 MP019 WP051
Lagos Diogenes TP041
Lailson-Brito JosÉMP021
Landgraf Maria Diva TP010
Landrum Peter 120
Latorre Castañeda MarÍa Helena TP053
LeÃ£o-Buchir Joelma 154 155
Lebre Daniel 104
Lee Jieun TP057
Leganes Francisco 43
Leiva Manuel TP011 WP046
Leiva Guzmán Manuel 95
Leon Daniela TP001
Leondiadis Leondios MP019
Leonel Juliana 98
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Leppanen Christy 24
Levine Steven 27 56 142 MP011
Lie Kai 146
Lie Kai Kristoffer 115
Lima Rayssa MP048
Linares Victoria WP049 WP051
Lino Adan 152
Lo Nostro Fabiana 39 MP025 MP036 TP038 MP039
MP053 LombÓ Marta MP017 MP038
Lonin Serguei 121
Lopes Fernanda WP034
Lopes LaÍs 9 74 MP041
Lopes Pamela Carolina WP042
López Greco Laura MP025
López-Perea Jhon 134
Lorett-Velasquez Vaneza WP041
Lotufo Guilherme 120
Lozano Ismael 39
Lozi Amanda MP043
Lu Chensheng TP016 TP047
Luarte Thais 127
Lucchetti Aldo 80
Luna- Acosta Andrea 123 125
Luna-Acosta Andrea 76 148 MP042
Lundebye Anne-Katrine 146
Lutterbeck Carlos 4 TP035 MP051
Lydy Michael 120
Maack Gerd 57
Mac Loughlin TomÁs MP004
Machado Carla 1 10 WP042 WP044
Machado ÃŠnio 4 TP035 MP051
Macias-Zamora Jose Vinicio 46
MagalhÃ£es ValÉria 97 TP036
Mahiques Michel WP033
Maia Alexandra 150
Maia Bianca WP039
Malaspina Osmar MP001 TP050
Maldonado Alejandra 138 WP018
Maldonado-Rojas Wilson WP031 WP032
Mallarino-Miranda Liset WP023 WP027 WP032
Malm Olaf 128 152 MP058
Manuitt-Brito PatrÍcia 154 155
Manzano Carlos 88 95 TP011 WP046
Marangoni Laura 73
Maranho Luciane 2 104
Marchese Mercedes 126
Marchi Mary Rosa 2
Marcondes Fellip TP003 MP037
Mardones Claudia TP054
Marigomez Ionan 123
Marín Carolina 68
Marín-López Luis TP012 WP015 WP052
Marin-Morales Maria Aparecida TP009
Marino Damian MP004
Marques Joseane 73
Marques Rejane TP032
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Marques Victor MP048
Marquez Johana WP038 WP045
Marrugo Albeiro WP045
Marrugo-Gonzalez Alonso WP036
Marrugo-Negrete JosÉTP031
Marrugo-Negrete Jose Luis WP024
Martin Betancor Keila 43
MartÍn-Fernández Beatriz MP017
Martinelli Luiz MP059
Martinez Carolina 89
Martinez Daniel TP049
MartÍnez Gil JosÉ Manuel WP057
Martinez Rodriguez María Ángeles MP018 MP019
Martinez-Caceres Eduardo WP024
Martinez-Guerrero JOSE 36
Martinez-Haro Marcela 29
Martínez-LÓpez Emma MP012 WP019
Martínez-QuÍles Laura 139
Martinez-Yanez Katiana TP021
Martino-Andrade Anderson TP003 MP037
Martins Camila WP034
Martins CÉsar WP033
Martins FlÁvio 121
Marty Sue 56
Matachinski De Souza Gabriela WP011
Mateo Rafael 34 134 140
Matsubara MIlena MP050
Mattos Tamyres WP044
Matysiak-Kucharek Magdalena TP013 TP029 Maya
Eloisa 145
Mayo Gisela 83 90
Maza-Ramírez Carlos TP016 TP047
McCarthy Lynda 149 WP020
Medeiros Laila 77
Mehrvar Mehrab 94 149 WP020
Meier Sonnich 115
Meijide Fernando 39
Meire Rodrigo TP032
Mejia Saavedra Jose de Jesus 110
Mejia-Grau Karen TP014 TP028 WP055
Mela Prodocimo Maritana 55
Mello Bruno 77
Mello LÍvia 63
Mello Paulo Henrique de TP038
Melo Nathalie 53
Mena Freylan 68 71 122
Mendes Lucas 77
Mendez-cuadro Dario TP031 WP032 WP038
WP045 Mendoza MarÍa JosÉ19
Mendoza Atencio Maria Angelica TP033
Mendoza-Caro Sindy Mar TP021
Meneses Milena 114
Mesquita Brito Natilene TP020
Messuti Maria WP003
Miglioranza Karina WP004 TP049
Mihaich Ellen 58 60 141 MP016
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Milner Trudie 18
Milosevic Djuradj 45
Miltner Anja 32
Miotelo Lucas TP050
Miranda Ignacio 88
Molina Andres WP029
Molina Carolina WP046
Moncaleano- NIÑo Angela Margarita 123 125
Monroy-Licht Andrea 33 MP022
Montagner Cassiana 92
MontaÑo Milton 75
MontaÑo Angarita Angela Marcela 112
Monteiro Diana MP057
Montone Rosalinda WP005
Montory- Gonzalez Monica WP001 WP014
Montoya Silvia 153
Mora Velasco Alba 76 MP054
Mora-Solarte Diego TP037
Moraes Karen Cristiane Martinez de TP009
Morais Leme Daniela TP002
Morales Fernando 80
Moran Alison 35
Moreira Raquel 74 MP035 MP041
Moreira Whitton Renata MP036 TP038 MP048 MP053
Moreira Whitton Renata Guimaraes MP026 MP040
MP047 Moreno-Diaz Wendy 66
Moreno-Sader Kariana 79
Mosquera Gonzalez Sergio David TP023
Msagati Titus WP050
Muller Charles TP041
Muñoz-Arnanz Juan 136
Muñoz-PeÑuela Marcela MP036 MP047 MP048 MP053
Muskus Angelica 32 112
Nadal Marti MP019
Nagai Renata WP033
Natale Guillermo 37 WP007 WP008
Natalia Aprigliano MP049
Navas Isabel MP013
Navas JosÉM. 93 147
Negro Giovana 74
Neves Mayara 70 MP046
Newsome Seth 136
Ng Jack 91
Niedzielski Jaine WP044
Nievas Susana TP007
Nimptsch Jorge 127
Nocelli Roberta TP050
Nogueira Andre WP044
Nogueira Lygia MP034
Nolivos Indira 11
Noller Barry 91
Norberg-King Teresa WP043
Nowak Karolina 32
Núñez David 47
Núñez Ferrera Margarita 80
Ogura Allan 9
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Ogura Allan Pretti 63 74
Oliveira Cristiane MP008
Oliveira Eduardo Rodrigo TP010
Oliveira Elaine 15
Oliveira Gisele TP046
Oliveira Leonardo Antonio 15 16
Oliveira Lucas MP048
Oliveira Therezinha WP039
Oliveira Ribeiro Ciro Alberto 154 155
Olivero Rafael WP056 WP059
Olivero-Verbel Jesus 66 MP020 MP022 TP025 WP032
TP042 TP061 WP061
Olsvik PÃ¥l 115
Oporto Carla 159
Oregel Vazquez Lucero 46
Orrego Rodrigo 130
Ortega-Pacheco Daniel 19
Osorio martinez Jorge TP061
Ossana Natalia 17 108
Otter Ryan WP043
O\'Driscoll Nelson WP002
OÂ´Driscoll Nelson 128
Padilha Janeide 130 131 132
PaÉz Manuel WP038
Pájaro MarÍa WP031
Palacio Mauro 17 108
Palacio-Herrera Flor Maria TP056
Palacios-Torres Yuber WP061
Pancetti Floria TP048
Paniago Mario TP051
Papoulias Diana 80
Park June-Soo WP030
Parra Javier 153
Parra Rosalia Carolina WP014
Passos Maria José MP024
Pataquiva-Chauta Laura TP028
Paternina Ricardo Saray Vanessa WP048
patino ximena TP053
Paula Garlet Luana MP015
Pavez Eduardo 135 136
Pedraza Mary 7
Pelamatti Tania TP005
Pelletier Fanie 30 31
Peluso Leticia MP004 MP049
Peña Shirley Vivian Daniela WP007 WP008
Peñuela Erika TP004 TP006
Pereda Solis Martin Emilo 29 36
Pereira Camilo 124
Pereira Henrique Miguel MP001
Pereira Patricia C. 61
Pereira Bisognin Ramiro MP045
Perez Vazquez Francisco 81
Perez Catan Soledad WP003 TP007 TP008
Perez Coll Cristina TP007 TP008
Perez-Rojas Alberto WP009 MP028 WP035
Perussolo Maiara TP036
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Pessatti Jacqueline MP023
PessÃ´a Adriana 131 132
Pessoa Adriana 152
Petti Monica WP022
Phelps Warner 26
Pieffet Gilles WP041
Pimenta Bruno 77
Pinheiro JoÃ£o Paulo MP026 MP040 Pinto
Thandy 3 9 74 MP056
Pinto Silva Laura 112
Pinzon Angela 86
PlÁMartÍn MP025
PlÁRita Rosa TP055
Planer-Friedrich Britta 33
Pleiter Miguel 43
Poisson Marie-Christine 30
PompÃªo Marcelo MP048
Poquioma Hernandez Hilda WP011 Poveda
Nataly 62
Pozo Karla 127 130
Prado Blanca 85
Prado Joelma 50
Prata Camila 15
Puente Laura 111
Pulido Karen 62
Pulido Reyes Gerardo 43
Quadri Adrogue Agustina WP004 QuesadaGarcia Alba 93
Quiñones Bolaños Edgar 94 149 161
WP020 Quintero Jesús 76
Quirici Verónica 135 136
Quiroz Jara Mauricio 72
Rafferty Colleen 33
Raimondi Rizia WP042
Raimundo Cassiana 3 5 9 74 MP056 MP059
RamÍrez AndrÉs 153
Ramirez Jesus 80
Ramirez Laura Sofia WP026
RamÍrez Muriel TP048
RamÍrez Viviana 38
Ramirez Alvarez Nancy 46
Ramirez-CarreÑo Karina 36
Ramos Carolina 62
Randak Tomas 69
Rangel Giovanna TP032
Rangel Garcia Martin TP001
Rantin Francisco MP057
Rasinger Josef Daniel 146
Ratayczyk Ana 10
Rebolledo Monsalve Eduardo TP017
Regaldo Luciana 126
Reghini Marina 9 MP032
Remiker Mark 18
Restrepo Alejandra 153
Restrepo Juan DarÍo 121
Revollo Escudero Enrique Luis WP054 Rey
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Vázquez Graciela MP039
Reyes Monica 67
Reynoso-Hernández Alejandra 110
Rezende Maria TP010
Ribeiro Ana 150
Ribeiro Cláudia 150
Ribeiro Guevara Sergio WP003
Ricciardi Rocío 129
Richardson Jessica 45
Rimoldi Federico MP049
Rios Lorena 46
Rios-Marquez Oscar TP028
Rios-Mendoza Lorena TP001 TP005
Rissoli Rafael 52
Rivas EguÍa Pedro de JesÚs Osiris 25
Rivero Hernandez Joaquin Pablo WP021
Rivero-Hernandez Joaquin 83
Roat Thaisa TP050
Robinson Stacey 67
Rocha Odete MP035
Rodrigues Aryadne TP050
Rodrigues Lais TP046
Rodrigues Tovar Lucas MP021
Rodriguez Carlos TP053
Rodríguez Juan Manuel TP055
Rodríguez Mario 85
Rodríguez Castro Carolina TP018
Rodriguez Cavallo Erika TP031 WP032 WP038WP045
Rodriguez-Buitrago Javier WP041
RodrÍguez-Forero Adriana MP052
Rodriguez-Jimenez Jessica TP040
Rodriguez-Jorquera Ignacio 54
Rodriguez-Mozaz Sara TP018 TP027
RodrÍguez-Orozco VÍctor WP052
Rojas Alvarez Jose WP045
Roje Sara 69
RÃ¶mbke JÃ¶rg 57
Romero Sierra Nora 161
Romero-Estevez David TP017
Roncancio Rolando TP041
Roque Aliciane 70 154 155 MP046
Rosa Hyslla 132
Rosa de Castro Micheli WP034
Rosabal Maikel 42
Rosal Roberto 43
Roscales Jose Luis 136
Rossi Gustavo TP002
Rovira Joaquim TP004 TP006 MP018 MP019 WP051
Rubio Maria WP002
Ruelas Inzunza Ernesto 64
Ruepert Clemens 122 TP024
Ruggiero Kaue MP035
Ruiz Ana TP001
Rutherford Nicolle 144
Sabat Pablo 136
Saez Yordan WP026
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Saggioro Enrico 61
Sahlmann Andrea 105
Salas-Moreno Manuel TP031
Saldanha Erika MP059
Salgado Costa Carolina 37
Salla-Jacob Raquel Fernanda 15 50 53
Salles Junior Sidney 61
Sanchez Cabeza Joan TP001
Sanchez Osorio Jose Luis 46
Sánchez SoberÓn Francisco WP049
Sanchez-Barbudo Ines 140
Sánchez-Zapata JosÉAntonio MP013
Sanderson Hans WP043
Sandoval Herrera Natalia Ivone 65
Sanjuan Meza Eleno 25
SansiÑena Jesica 37
Santos Dayana 2 23 WP006
Santos Gustavo Souza 26 97 MP005 TP051
Santos Henrique WP006
Santos Henrique Luis WP010
Santos Lúcia Helena TP018
Santos Sara Raiane TP015 TP019 TP027
Santos TainÁWP011
Santos ThaÍs TP046
Sarandy MariÁurea MP030 MP043
Sarmento Artur Miguel MP001
SaviÄ‡-ZdravkoviÄ‡ Dimitrija 45
Sawicki Krzysztof TP013
Schiesari Luis 3 5 9 MP056 MP059
Schmelz Rudiger 57
Schuhmacher Marta TP004 TP006 MP018 MP019
WP030 WP049 WP051
Scorza Junior Romulo 22
Seabra Pereira Camilo 104
Seco Pon Juan Pablo WP004
Sedlak Meg WP030
Segrera Cabarcas Laura 161
Seko Takuya 146
Serra NoemÍ WP049
Sharma Raju MP019 WP051
Sierra Jordi TP004 TP006 WP051
Sigouin Audrey 31
Silva AdriÁn 150
Silva Ana Paula 70 WP011
Silva Claudia Ines MP008
silva leticia TP026
Silva Luiz WP039
Silva Stella MP030 MP043
Silva de Assis Helena 55 TP002 TP003 MP023 TP036
MP037 Silva de Assis Helena Cristina 97
Silva Parra Amanda WP013
Silva Pinto Bruna 157
Silva Zacarin Elaine MP001
Silva-Zacarin Elaine 53 MP008
SimbaÑa Farinango Karina TP017
Simeoni Rafael TP003 MP037
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Sinche Chele Federico 120
Singh Anisha 24
Smith Ross 77
Soares Lorena 61
Soares Tabatta 70 WP011
Soares-Lima Hellen Maria MP008 MP033
Sobrino-Figueroa Alma WP009 MP027 MP028
WP035 WP037
Socolowski Priscila MP033
Solano Karla 68 71
Soto-Canchila Paula WP077
Soto Claudio 130
Sousa Jose Paulo MP001
Souza Bruno 50 53
Souza Juliana 131 132
Spadetto Livia 139
Spiazzi Paula MP008
Stange De Lima Emanuele WP011 MP046
StankoviÄ‡ Jelena 45
Stefanelo Silva Lincon MP015
Storck Tamiris MP045
Sutton Rebecca WP030
SVARTZ GABRIELA TP008
Szerman Euzebio Camilla TP032
SÃ¸rhus Elin 115
Sánchez Soberï¿½n Francisco WP030
Taborda Valeria 37
Tadei Rafaela MP008
Taga Raijeli 91
Tamayo Belda Miguel 43
Tao Lin TP016 TP047
Tassinari Adriele MP015
Taylor Seamus TP044 TP045
Teixeira Beatriz 152
Teixeira elisabeth TP039
Teixeira Nicoloso Fernando MP015
Tejeda-Benitez Lesly 149 151 WP020 WP023 WP027
WP031 TenÓrio Botelho Marina MP024
Thomas Karluss 58
Tiecher Tadeu MP015
Tirado-Ballestas Irina 66
Tirape BajaÑa Ana Jesenia 13 14 20
Tiritan Maria 150
Toledo Felipe 50
Tolussi Carlos MP036 MP047 MP048 MP053
Toro Beatriz 38 75
Toro Richard 95 TP011 WP046
Torrent Fernando 93
Torres Emma 18
Torres JoÃ£o 152
Torres Moreno Adriana TP014
Torres Ortega Jesus Alfonso TP034
Torres-Bugarin Olivia 36
Torres-Chaparro Maria MP012
Torres-Chaparro MarÍa Yanneth MP013 WP019 MP052
Torres-Tabares Alexander 117
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Tosic Marko 121 148
Tovar-BohÓrquez Mario Oswaldo MP052
Tovar-SÁnchez Antonio 41
Trevizani Tailisi WP005 WP022 WP033
Trindade Edvaldo TP002
Troncoso Luis WP014
Trotter Robert 18
Trudeau Vance 67
Tsukada Elisabete 15
Tucca Felipe 127 TP030 TP049 TP054 Umbuzeiro
Gisela MP024 TP026 WP047
Urrutia Roberto TP030
Utsunomiya Heidi 15 16 49
Valadares Marize TP046
Valala Mariana 50
Valcarcel -Castellanos Camilo WP024
Valdehita Ana 93 147
Valdes Maria TP018
Valle-Molinares Roger 149 WP020
Vallejo Catalina 101
Van der Veen Andrea 57
Vargas-RuÍz Salvador 110
Vaschetto Pablo 126
Vassiliadou Irene MP019
VebrovÁ Lucie 45
Vedolin Marcela WP022 WP033
Vega Luis 68
Velasco Luz A. 96 106 107
Velasco-Santamaria Yohana 113 117 TP037
TP040 Veloso Bianca 3 5 9 74 92 MP056 MP059
Venturino AndrÉs 37
Verdu Fillola Irene 43
Vergara Elvira WP002
Vergara Murillo Fredy
Vergara-Murillo Fredy TP021 WP060
Verrengia Guerrero Noemi WP058
Viana JosÉLucas Martins TP015 TP019 TP027
Vicari Taynah TP002
Vicente Daiane 1 10 WP040 WP042 WP044
Vicentini Maiara 55 MP023 TP036
Vidal Felipe 16
vieira cleber TP039
Vieira Eny 23 WP006 WP010
Villa AÍda WP016 TP028
Villacura Loreto TP011
Villalobos Vargas 122 TP024
Villamil IvÁn 107
Villamil Diaz Luisa 123
Villanueva Susana 47
Villas Boas Paulino TP010
Vitrio Neto Vitor 63
Volpe Lorenza MP032
Von Hippel Frank 18
Wachtel Catia 70 MP046
Waichman Andrea 22
Welch Kenneth 65
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Wheeler James 56
Wiedemann Beatriz 1
Wilson Peter WP043
Woelfl Stefan 127
Wood Christopher MP034 Wunderlin
Daniel TP018
YalÃ§Ä±n GÃ¼lce 45
Yamashita Michiaki 146
Yánez-Jácome Gabriela TP017
Yee Donald WP030
Yi Sue 56
Yildiz Dilvin 45
Yoshi M. Paula C 3 74 MP056
MP059 Yoshii Maria Paula 9
Yoshinari Andreia 100 TP058 Zanella
Renato MP045
Zheng JiaJia 91
Zorrilla Leah 56
Zuanazzi Natana 156 WP011
Zuanon Jener MP030
Zúñiga Liliana TP048
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