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ABSTRACT

As increasing numbers of patients present with chronic illnesses each year, healthcare has
remained unable to resolve many of these issues’ root causes, resorting to symptom management
instead. For example, it is becoming increasingly clear that heavy metal toxicity is highly
correlated with these conditions. Still, clinical care has focused more on pharmaceutical and
surgical interventions than on trying to understand these underlying connections better.
Because heavy metals are ubiquitous in modern life, exposure risk is high for nearly everyone.
While chelation therapy has a long history and remains an effective method of removing
heavy metals from the body, various foods have also been shown to possess powerful chelating
properties. In light of these realities, not only is it incumbent upon physicians to make a heavy
metal testing standard protocol for certain conditions, but incorporating a diet emphasizing
chelating foods can provide powerful support to existing treatment and act as a preventative

measure against bioaccumulation and its associated diseases.

INTRODUCTION

Seven of the ten leading causes of death
in the U.S. are non-communicable chronic
diseases.! As cases continue to rise, patients
are being diagnosed at younger ages, leaving
them to spend more years fighting illness
rather than enjoying their lives.2 In fact,
increasing chronic multi-morbidity among
women in their 30s has led some researchers to
call for strategic chronic disease interventions
in childhood to ensure long-term health and
protect future generations.3 This troubling
trend has made it clear that chronic disease
cannot be entirely or even explained mainly
by genetics and has forced researchers to
broaden their perspective. Some now suggest
that while genetics can predispose a person to
chronic disease, one such factor is exposure to
toxic metals. 70 to 90% of disease risks are
due to environmental factors.4

HEAVY METALS AND
CHRONIC DISEASE

There are 21 toxic metals in total; of these,
arsenic, cadmium, lead, nickel, and mercury
comprise the most exposure.’ In the body, they
interfere with enzyme function by binding
with sulthydryl groups in proteins. Most often,
they accumulate in the brain, bone, liver, and
kidneys, resulting in neurological damage and
organ dysfunction.®

Heavy metals have long been implicated
in chronic diseases, including cardiovascular
and  stroke’,

disease neurodegenerative

7, and cancer.” They

diseases®, kidney disease
have also been found to play a causative role
in liver disease!’, autoimmune disease'?,
endocrine disruption®, dysbiosis', and even
mental illness”. This has much to do with
heavy metals’ ability to create inflammation’®,
DNA damage'’, oxidative stress, and suppress

antioxidant production.'®
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EXPOSURE RISKS
o N FIGURE 1:
Heavy metals are ubiquitous, and avoiding Heavy metal testing: a standard protocol for certain conditions
exposure is impossible. It’s not just industrial

workers exposed to heavy metals, but the
general population through the air pollution and
water runoff their facilities create.!” Pesticides,
herbicides, and caustic fertilizers also contain
heavy metals®, which vegetables can take up
through their root systems from contaminated
soil.?! Likewise, heavy metals have been found

in

chocolate bars,* seafood,” baby food,*® protein
supplements,” rice,”

m

CHELATION THROUGH DIET

effective treatment for removing heavy metals

many products, including cosmetics,***

8 ceramic cookware,?, and

any others.

While intravenous chelation therapy is an

and cardiovascular, neurodegenerative, and

ki

dney diseases,” plants have long been known

to produce chelating agents.” Their effectiveness has convinced

public health experts to recommend a diet rich in such foods

and nutrients to support continuous heavy metal removal

fo

r disease prevention and body rebuilding.*> Some of these

include:

Cilantro (Coriandrum sativum) significantly reduces lead
deposits in the kidneys and bones,* as well as the liver* and
brain,* while reversing functional and structural damage.

Chlorella green algae have an outstanding ability to bind
to cadmium and arsenic®® while also producing significant
reductions in cumulative mercury in the brain and kidneys
through excretion via urine and feces.?’

Foods high in sulfur, such as Alliums (garlic, onions,
shallots, leeks), are powerful chelates. Garlic (Allium
sativum) has shown a remarkable ability to bind to
cadmium, methylmercury, and phenylmercury in reducing
accumulation in the liver, kidneys, bone, and testes.
Its protective effect was said to be superior to several
medical chelating agents and similar to others, such as
2,3-dimercaptosuccinic acid (DMSA).*® At the same time,
garlic has been shown to preserve immune function by
protecting leukocytes against mercury-induced damage®
while producing considerable reductions in the lead.*

* Selenium-rich diets have been shown to prevent mercury
toxicity and reverse some of its effects, particularly in the
brain and neuroendocrine tissues. Selenium is a powerful
chelating agent because mercury’s binding affinity for
selenium is nearly one million times higher than sulfur.”!

* Curcumin, a compound of the spice turmeric, has scavenging
and chelating properties that protect the liver from damage
induced by cadmium, chromium, copper, lead, and mercury
while protecting glutathione from depletion and preventing
mitochondrial dysfunction.*

* Quercetin, a flavonoid, significantly reduced cadmium
levels and related kidney damage. Its chelating power was
further enhanced when accompanied by vitamins C and E.**

* Alpha-lipoic acid has been shown to greatly reduce lead
levels and oxidative damage,* while folate has the same

effect as arsenic.®®

CONCLUSION

Because heavy metal exposure is unavoidable in modern
life, evidence strongly supports periodic testing and a diet
high in chelating foods as part of a disease prevention or
treatment protocol.

20

JOFP-CA | Volume 1, Issue 01 | MARCH, 2023



CHELATING FOODS IN CHRONIC DISEASE
TREATMENT AND PREVENTION

Sadeghi

AUTHOR DISCLOSURES:

No relevant financial affiliations or conflicts of interest

REFERENCES:

1.

10.

11.

12.

CDC. Leading causes of death. Centers for Disease Control and
Prevention. Published September 6, 2022. https://www.cdc.gov/nchs/
fastats/leading-causes-of-death.htm

Crimmins EM, Beltran-Sanchez H. Mortality and Morbidity Trends: Is
There Compression of Morbidity? The Journals of Gerontology Series
B: Psychological Sciences and Social Sciences. 2010;66B(1):75-86.
doi:10.1093/geronb/gbq088

Harris ML, Egan N, Forder PM, Loxton D. Increased chronic disease
prevalence among the younger generation: Findings from a population-
based data linkage study to inform chronic disease ascertainment among
reproductive-aged Australian women. Orueta JE ed. PLOS ONE.

2021;16(8):¢0254668. doi:10.1371/journal.pone.0254668

Rappaport SM, Smith MT. Environment and Disease Risks.
Science. 2010;330(6003):460-461. https://europepmc.org/backend/

ptpmerender.fegi?accid=PMC4841276&blobtype=pdf
Alessandro E Maria Elena F. EDTA Chelation Therapy for the

Treatment of Neurotoxicity. International Journal of Molecular Sciences.

2019;20(5):1019. https://www.mdpi.com/1422-0067/20/5/1019

Sears ME, Genuis SJ. Environmental Determinants of Chronic Disease
and Medical Approaches: Recognition, Avoidance, Supportive Therapy,
and Detoxification. Journal of Environmental and Public Health.

Published 2012. https://www.hindawi.com/journals/jeph/2012/356798/

Houston MC. Role of Mercury Toxicity in Hypertension, Cardiovascular
Disease, and Stroke. The Journal of Clinical Hypertension.
2011;13(8):621-627. doi:10.1111/j.1751-7176.2011.00489.x

Mitra J, Vasquez V, Hegde PM, et al. Revisiting Metal Toxicity
in Neurodegenerative Diseases and Stroke: Therapeutic Potential.
Neurological research and therapy. 2014;1(2):107. https://www.ncbi.
nlm.nih.gov/pmc/articles/ PMC4337781/

Saboli¢ I. Common Mechanisms in Nephropathy Induced by
Toxic  Metals.  Nephron 2006;104(3):p107-p114.
doi:10.1159/000095539

Physiology.

Zhu Y, Costa M. Metals and molecular carcinogenesis. Carcinogenesis.
2020;41(9):1161-1172. doi:10.1093/carcin/bgaa076

Werder EJ, Beier JI, Sandler DD, ez al. Blood BTEXS, and heavy metal
levels are associated with liver injury and systemic inflammation in Gulf
states residents. Food and Chemical Toxicology. 2020;139:111242.
doi:10.1016/.ct.2020.111242

Bjorklund G, Dadar M, Chirumbolo S, Aaseth ], Peana M. Metals,
autoimmunity,and neuroendocrinology: Isthereaconnection? Environmental

2020;187:109541. doi:10.1016/j.envres.2020.109541

Research.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

. JiaX, Zhang L, Zhao ], et al. Associations between endocrine-disrupting
heavy metals in maternal hair and gestational diabetes mellitus: A

nested case-control study in China. Environment International.
2021;157:106770. doi:10.1016/j.envint.2021.106770

Van de Wiele T, Gallawa CM, Kubachk KM, et a/. Arsenic Metabolism
by Human Gut Microbiota upon in Vitro Digestion of Contaminated
Soils. Environmental Health Perspectives. 2010;118(7):1004-1009.
doi:10.1289/¢hp.0901794

Ayuso—Alvarez A, Simén L, Nufez O, et al. Association between
heavy metals and metalloids in topsoil and mental health in the adult
population of Spain. Environmental Research. 2019;179:108784.
doi:10.1016/j.envres.2019.108784

Brucker N, Moro A, Chario M, et al. Relationship between blood metals
and inflammation in taxi drivers. Clinica Chimica Acta. 2015;444:176-
181. doi:10.1016/j.cca.2015.02.032

Yang D, Liu Y, Liu S, ef al. Exposure to heavy metals and its association
with DNA oxidative damage in municipal waste incinerator workers
in Shenzhen, China. Chemosphere. 2020;250:126289. doi:10.1016/j.
chemosphere.2020.126289

Matovi¢ V, Buha A, Duki¢-Cosi¢ D, Bulat Z. Insight into the oxidative
stress induced by lead and/or cadmium in blood, liver, and kidneys.
Food and Chemical Toxicology. 2015;78:130-140. doi:10.1016/j.
fct.2015.02.011

Briffa ], Sinagra E, Blundell R. Heavy metal pollution in the environment
and their toxicological effects on humans. Heliyon. 2020;6(9):e04691.
doi:10.101 6/j .heliyon.2020.e04691

Alengebawy A, Abdelkhalek ST, Qureshi SR, Wang MQ. Heavy Metals
and Pesticides Toxicity in Agricultural Soil and Plants: Ecological Risks
and Human Health Implications. Toxics. 2021;9(3):42. doi:10.3390/
toxics9030042

Intawongse M, Dean JR. Uptake of heavy metals by vegetable plants
grown on contaminated soil and their bioavailability in the human
gastrointestinal tract. Food Additives and Contaminants. 2006;23(1):36-
48. doi:10.1080/02652030500387554

The Health Risks of Hidden Heavy Metals in Face Makeup HEAVY
METAL HAZARD Environmental 2011.
December 21, 2022. https://environmentaldefence.ca/wp-content/

uploads/2016/01/HeavyMetalHazard-FINAL.pdf

Defence.; Accessed

Liu S, Hammond SK, Rojas-Cheatham A. Concentrations and
Potential Health Risks of Metals in Lip Products. Environmental Health
Perspectives. 2013;121(6):705-710. doi:10.1289/¢hp.1205518

Lead and Cadmium Could Bein Your Dark Chocolate. Consumer Reports.
Accessed December 21, 2022. https://www.consumerreports.org/health/

food-safety/lead-and-cadmium-in-dark-chocolate-a8480295550/

. Djedjibegovic J, Marjanovic A, Tahirovic D, ef al, Heavy metals
in commercial fish and seafood products and risk assessment

adult
Reports.

in population in Bosnia

2020;10(1):13238.

and Herzegovina. Scientific
doi:10.1038/s41598-020-70205-9

JOFP-CA | Volume 1, Issue 01

| MARCH, 2023 21



CHELATING FOODS IN CHRONIC DISEASE
TREATMENT AND PREVENTION

Sadeghi

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Baby Foods Are Tainted with Dangerous Levels of Arsenic, Lead,
Cadmium, and Mercury Staff Report Subcommittee on Economic and
Consumer Policy Committee on Oversight and Reform U.S. House of
Representatives February 4, 2021 Oversight.house.gov. https://oversight.

house.gov/sites/democrats.oversight.house.gov/files/2021-02-04%20
ECP%20Baby%20Fo00d%20Staff%20Report.pdf

Bandara SB, Towle KM, Monnot AD. A human health risk assessment
of heavy metal ingestion among consumers of protein powder
supplements. Toxicology Reports. 2020;7:1255-1262. doi:10.1016/j.

toxrep.2020.08.001

Karagas MR, Punshon T, Davis M, ef al. Rice intake and emerging
concerns on arsenic in rice: a review of the human evidence and

methodologic challenges. Current environmental health reports.

2019;6(4):361-372. doi:10.1007/s40572-019-00249-1

Import-Alert 52-08: Detention Without Physical Examination of
Ceramicware Due to Excessive Lead and/or Cadmium. U.S. Department
of Health and Human Services. Published June 7, 2019. https://www.
accessdata.fda.gov/cms ia/importalert 122.html

Ferrero ME. Rationale for the Successful Management of EDTA
Chelation Therapy in Human Burden by Toxic Metals. BioMed Research
International. 2016;2016:1-13. doi:10.1155/2016/8274504

Cobbett CS. Phytochelatins and Their Roles in Heavy Metal
Detoxification. Plant Physiology. 2000;123(3):825-832. doi:10.1104/

pp.123.3.825

Sears ME, Genuis SJ. Environmental Determinants of Chronic Disease
and Medical Approaches: Recognition, Avoidance, Supportive Therapy,
and Detoxification. Journal of Environmental and Public Health.
Published 2012. https://www.hindawi.com/journals/jeph/2012/356798/

Aga M, Iwaki K, Ueda Y, ez al. Preventive effect of Coriandrum sativum
(Chinese parsley) on localized lead deposition in ICR mice. Journal
of Ethnopharmacology. 2001;77(2):203-208. doi:10.1016/S0378-
8741(01)00299-9

Tellez-lopez MA, Mora-Tovar G, Ceniceros-MendezIM, e al. Evaluation
of the chelating effect of methanolic extract of Coriandrum sativum and
its fractions on Wistar rats poisoned with lead acetate. African Journal of
Traditional, Complementary and Alternative medicines. 2017;14(2):92-
102. doi:10.21010/ajtcam.v14i2.11

Mustafa HN. Morphohistometric analysis of the effects of Coriandrum
sativum on cortical and cerebellar neurotoxicity. Avicenna journal of
phytomedicine. 2021;11(6):589-598. doi:10.22038/AJP2021.18107

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Leén-Vaz A, Leén R, Girdldez I, Vega JM, Vigara J. Impact of heavy metals
in the microalga Chlorella sorokiniana and assessment of its potential
use in cadmium bioremediation. Aquatic Toxicology. 2021;239:105941.

doi:10.1016/j.aquatox.2021.105941

Uchikawa T, Kumamoto Y, Maruyama I, Kumamoto S, Ando Y,
Yasutake A. Enhanced elimination of tissue methylmercury in
Parachlorella beijerinckii-fed mice. The Journal of Toxicological Sciences.

2011;36(1):121-126. doi:10.2131/js.36.121

Cha CW. A study on the effect of garlic on the heavy metal poisoning
of rats. Journal of Korean Medical Science. 1987;2(4):213. doi:10.3346/
jkms.1987.2.4.213

Abdalla FH, Bellé LP, De Bona KS, Bitencourt PER, Pigatto AS, Moretto
MB. Allium sativum L. extract prevents methyl mercury-induced
cytotoxicity in peripheral blood leukocytes (LS). Food and Chemical
Toxicology. 2010;48(1):417-421. doi:10.1016/j.fct.2009.10.033

Senapati SK, Dey S, Dwivedi SK, Swarup D. Effect of garlic
(Allium sativum L.) extract on tissue lead level in rats. Journal of
Ethnopharmacology. 2001;76(3):229-232. doi:10.1016/50378-

8741(01)00237-9

Ralston NVC, Raymond LJ. Dietary selenium’s protective effects
against methylmercury toxicity. Toxicology. 2010;278(1):112-123.
doi:10.1016/j.t0x.2010.06.004

Garcfa-Nifio WR, Pedraza-Chaverri J. Protective effect of curcumin

against heavy metals-induced liver damage. Food and Chemical

Toxicology. 2014;69:182-201. doi:10.1016/j.fct.2014.04.016

Milton Prabu S, Shagirtha K, Renugadevi J. Quercetin in combination
with vitamins (C and E) improves oxidative stress and renal injury
in cadmium intoxicated rats. European Review for Medical and
2010;14(11):903-914.  hteps://www.

europeanreview.org/wp/wp-content/uploads/838.pdf

Pharmacological ~ Sciences.

Pande M, Flora SJS. Lead induced oxidative damage and its response to
combined administration of¥-lipoicacid and succimersin rats. Toxicology.
2002;177(2-3):187-196. doi:10.1016/5s0300-483x(02)00223-8

Gamble MV, Liu X, Ahsan H, et a/. Folate and arsenic metabolism:
a  double-blind,
trial in Bangladesh. The American Journal of Clinical Nutrition.
2006;84(5):1093-1101. doi:10.1093/ajcn/84.5.1093

placebo-controlled  folic  acid—supplementation

22 JOFP-CA | Volume 1, Issue 01

| MARCH, 2023



