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ABSTRACT 
 
The purpose of this study was to evaluate the clinical and cardiopulmonary effects of Alfaxolone, 
a neurosteroid, as an anesthetic in Xenopus laevis. Forty male X. laevis, weighing between 26-76 
g, were anesthetized at a dose of 18 mg/kg via IV, IM, IP injections and water immersion of 18 
mg/L, with a 2-wk washout time between trials.  Several vitals and reflexes were monitored at 10-
min intervals over 180 min for each trial.  Heart rate was evaluated by placing a Doppler probe on 
the ventral pectoral girdle or auxiliary region of X. laevis (Table 1).  Respiratory rate was calculated 
by visually counting thoracic excursions and gular movements (Tables 2, 3).  Escape reflex was 
evaluated by the attempt to move off of an open palm (Table 4). Righting reflex was monitored by 
placing the animal on its dorsum and counting the time required to correct its position (Table 5). 
Corneal reflexes were tested using a wet q-tip (Table 6).  Superficial pain was examined by 
pinching the skin of the dorsal or ventral surface of the rear feet with a mosquito hemostat (Table 
7) and deep pain was evaluated by pinching the third and fourth digits of the rear feet (Table 8).  
As per data analysis of each X. laevis, IV and IM injections were found to provide the best response 
to Alfaxolone, resulting in deep sedation for 1-3 hr. For most IP individuals, sedation lasted 
between 10-60 min.  Alfaxolone immersion at 18 mg/L did not provide proper immobilization or 
anesthesia.     
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Table 1. Heart rate of X. laevis when treated with 
18mg/kg of Alfaxolone. 
Time 
(min) 

Median Heart 
Rate (BPM) 10-90% Min-Max 

0 36.0 24 – 55  6.0 – 60.0  
10 41.0 24 – 60  12.0 – 72.0 
20 38.0 26 – 48  12.0 – 65.0 
30 36.0 24 – 50 6.0 – 60.0 
40 36.0 28 – 48  12.0 – 60.0 
50 40.0 28 – 56  12.0 – 72.0 
60 38.0 28 – 48 6.0 – 60.0 
70 36.0 26 – 48  6.0 – 60.0 
80 40.0 28 – 54  6.0 – 60.0 
90 40.0 32 – 54  12.0 – 60.0 
100 42.0 32 – 54 18.0 – 60.0 
110 40.0 31 – 54 6.0 – 60.0 
120 40.0 30 – 48  10.0 – 60.0 
130 40.0 30 – 52  16.0 – 64.0 
140 40.0 28 – 52  18.0 – 62.0 
150 40.0 29 – 53  12.0 – 60.0 
160 40.0 31 – 50 12.0 – 60.0 
170 41.0 31 – 51  6.0 – 66.0 
180 40.0 31 – 57  12.0 – 60.0 

 
 

Table 2. Respiratory rate X. laevis when treated with 
18mg/kg of Alfaxolone. 

Time 
(min) 

Median 
Respiratory Rate 

(per min) 
10-90% Min-Max 

0 20 12 – 36 6 – 42 
10 12 8 – 26 2 – 45 
20 12 6 – 24 2 – 36 
30 12 5 – 20 2 – 32  
40 12 4 – 20 2 – 30 
50 12 6 – 24 2 – 48  
60 12 6 – 24 2 – 48  
70 12 6 – 24 2 – 28  
80 12 6 – 24 2 – 48  
90 12 6 – 24 2 – 36  
100 16 6 – 24 2 – 48  
110 16 6 – 24 4 – 36  
120 12 6 – 26 1 – 54  
130 12 6 – 29 4 – 40 
140 12 6 – 29 2 – 48  
150 16 7 – 28  2 – 42  
160 16 12 – 24  2 – 36  
170 16 12 – 24  6 – 36  
180 16 12 – 24  6 – 36  

 
 
Table 3. Differences in respiratory rate noted by anesthetic route. 

Multiple Comparisons 
 

(I) 
treatment 

(J) 
treatment 

Mean 
Difference 

(I-J) Std. Error Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

IP bath -1.9591 1.51792 0.698 -6.1980 2.2799 
IM 1.1782 1.54008 0.940 -3.1227 5.4790 
IV 5.8772* 1.51792 0.002 1.6382 10.1162 
control -.5029 1.69709 0.998 -5.2422 4.2364 

bath IP 1.9591 1.51792 0.698 -2.2799 6.1980 
IM 3.1373 1.54008 0.258 -1.1636 7.4381 
IV 7.8363* 1.51792 0.000 3.5973 12.0752 
control 1.4561 1.69709 0.911 -3.2832 6.1954 

IM IP -1.1782 1.54008 0.940 -5.4790 3.1227 
bath -3.1373 1.54008 0.258 -7.4381 1.1636 
IV 4.6990* 1.54008 0.025 0.3982 8.9999 
control -1.6811 1.71694 0.864 -6.4759 3.1136 

IV IP -5.8772* 1.51792 0.002 -10.1162 -1.6382 
bath -7.8363* 1.51792 0.000 -12.0752 -3.5973 
IM -4.6990* 1.54008 0.025 -8.9999 -.3982 
control -6.3801* 1.69709 0.003 -11.1194 -1.6408 

control IP .5029 1.69709 0.998 -4.2364 5.2422 
bath -1.4561 1.69709 0.911 -6.1954 3.2832 
IM 1.6811 1.71694 0.864 -3.1136 6.4759 
IV 6.3801* 1.69709 0.003 1.6408 11.1194 

Based on observed means. 
The error term is mean square (error) = 20.737. 
*. The mean difference is significant at the 0.05 level. 
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Table 4. Differences in escape reflexes noted between treatment groups. 
Time (min) 10 20 30 40 50 60 70 80 90 100 110 120 130 
Treatment               
IP-Control 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.003 0.018 0.038 0.196 
IP-IV 0.888 0.424 0.606 0.293 0.097 0.104 0.074 0.192 0.203 0.265 0.767 0.719 0.719 
IP-Bath 0.003 0.004 0.068 0.005 0.055 0.152 0.134 0.134 0.192 0.226 0.279 0.265 0.696 
IP-IM 0.181 0.606 0.389 0.252 0.118 0.181 0.339 0.355 0.584 0.988 0.628 0.628 0.126 
Control-IV 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.068 0.125 
Control-Bath 0.196 0.000 0.000 0.000 0.003 0.018 0.008 0.196 0.196 0.196 0.213 0.441 0.441 
Control-IM 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.008 0.038 0.018 
IV-Bath 0.008 0.000 0.016 0.000 0.000 0.006 0.001 0.013 0.017 0.037 0.143 0.406 0.481 
IV-IM 0.161 0.791 0.767 1 0.815 0.673 0.389 0.719 0.406 0.293 0.791 0.424 0.239 
Bath-IM 0.000 0.001 0.004 0.000 0.000 0.007 0.014 0.029 0.055 0.279 0.152 0.192 0.097 
 
 

Table 5. Differences in righting reflexes noted between treatment groups. 
Time (min) 10 20 30 40 50 60 70 80 90 100 110 120 130 
Treatment               
IP-Control 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.008 0.008 0.018 0.125 0.312 
IP-IV 0.542 0.481 0.606 0.424 0.265 0.308 0.143 0.239 0.118 0.181 0.521 0.308 0.339 
IP-Bath 0.002 0.000 0.006 0.000 0.001 0.006 0.004 0.031 0.126 0.134 0.214 0.406 0.839 
IP-IM 0.079 0.424 0.389 0.252 0.226 0.214 1 0.815 0.584 1 0.791 0.406 0.126 
Control-IV 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.018 0.068 
Control-Bath 0.312 0.000 0.000 0.000 0.003 0.008 0.018 0.068 0.125 0.125 0.312 0.441 0.441 
Control-IM 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.018 0.038 0.018 
IV-Bath 0.001 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.068 0.074 0.265 
IV-IM 0.323 1 0.767 0.767 1 0.791 0.097 0.265 0.239 0.181 0.767 0.913 0.628 
Bath-IM 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.017 0.134 0.171 0.118 0.097 
 
 

Table 6.  Differences in corneal reflexes noted between treatment groups. 
Time (min) 10 20 30 40 50 60 70 80 
Treatment          
IP-Control 0.068 0.003 0.038 0.068 0.008 0.068 0.068 0.068 
IP-IV 0.171 0.521 0.696 0.239 0.743 0.791 0.584 0.584 
IP-Bath 0.047 0.007 0.696 0.839 0.424 0.815 0.606 0.628 
IP-IM 0.673 0.864 0.521 0.134 0.767 0.239 0.279 0.252 
Control-IV 0.441 0.018 0.003 0.003 0.003 0.018 0.008 0.018 
Control-Bath 1.0 0.441 0.008 0.003 0.018 0.038 0.125 0.196 
Control-IM 0.125 0.003 0.003 0.001 0.008 0.003 0.003 0.008 
IV-Bath 0.406 0.047 0.293 0.118 0.239 0.542 0.226 0.226 
IV-IM 0.406 0.323 0.606 0.743 0.767 1.0 0.265 0.521 
Bath-IM 0.091 0.008 0.171 0.044 0.279 0.079 0.079 0.068 
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Table 7.  Differences in superficial pain reflexes noted between treatment groups. 
Time (min) 10 20 30 40 50 60 70 80 90 100 110 120 130  
Treatment                
IP-Control 0.003 0.000 0.000 0.000 0.000 0.001 0.001 0.003 0.003 0.003 0.008 0.068 0.152  
IP-IV 0.864 0.424 0.406 0.279 0.192 0.064 0.004 0.001 0.308 0.606 0.791 0.815 .0791  
IP-Bath 0.002 0.001 0.008 0.003 0.006 0.010 0.029 0.029 0.022 0.029 0.044 0.252 0.161  
IP-IM 0.171 0.673 0.239 0.406 0.372 0.521 0.462 0.481 0.864 0.719 0.938 0.743 0.265  
Control-IV 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.001 0.038 0.125  
Control-Bath 0.798 0.008 0.000 0.001 0.038 0.125 0.125 0.196 0.196 0.196 0.441 0.441 0.798  
Control-IM 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.018 0.018 0.018 0.068 0.038  
IV-Bath 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.014 0.011 0.152 0.143  
IV-IM 0.104 0.650 0.767 0.791 0.606 0.226 0.085 0.064 0.293 0.424 0.888 0.888 0.462  
Bath-IM 0.000 0.000 0.000 0.000 0.000 0.001 0.005 0.003 0.079 0.111 0.064 0.192 0.037  
 

 

Table 8. Differences in deep pain reflexes noted between treatment groups. 
Time (min) 10 20 30 40 50 60 70 80 90 100 110 120 130 
Treatment               
IP-Control 0.008 0.001 0.001 0.001 0.001 0.003 0.008 0.018 0.008 0.038 0.038 0.068 0.441 
IP-IV 0.563 0.293 0.279 0.963 0.628 0.462 0.161 0.481 0.888 0.501 0.481 0.501 0.481 
IP-Bath 0.004 0.001 0.001 0.001 0.001 0.051 0.037 0.009 0.009 0.044 0.047 0.085 0.406 
IP-IM 0.913 0.406 0.323 0.542 0.203 0.279 0.226 0.265 0.501 0.372 0.443 0.913 0.143 
Control-IV 0.038 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.008 0.196 0.196 0.622 0.798 
Control-Bath 1 0.798 0.038 0.196 0.312 0.622 0.312 0.622 0.798 0.798 0.798 0.798 1 
Control-IM 0.001 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.018 0.018 0.018 0.068 0.038 
IV-Bath 0.022 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.009 0.252 0.252 0.791 0.791 
IV-IM 0.424 0.815 0.864 0.521 0.243 0.673 0.888 0.584 0.406 0.192 0.192 0.143 0.044 
Bath-IM 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.002 0.016 0.017 0.019 0.085 0.022 
 
 
  


