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Introduction 

 Zebrafish  (Danio rerio) is originally from South East Asia (Bangladesh, India, Nepal, 
Thailand). 

 Found in sweet and brackish waters; 
 They are undemanding and thrive in almost all conditions. 
 



Introduction 

 They show a good reproduction in captivity; 
 Each female generates about two hundred eggs. 

Roche, 2013  



Introduction 

  Short life cycle; 
 

 The eggs hatch between 
two to three days, to 
give zebrafish larvae. 



Introduction 

 Technically, they are not considered laboratory animals, until five days post-fertilization, 
because they do not feed and are free from pain. 
 

Directive 2010/63/EU.  Roche, 2013  



Introduction 

 They present a genetic similarity of 70% with humans, being less than mouse (85%) and 
chimpanzees (90%).  
 



Introduction 

 Besides that, zebrafish embryonic development is very similar to the embryogenesis of 
higher vertebrates, including human; 

 it is very fast (grow its organs 20 times faster than humans) and can be 
easily monitored through the transparent egg.  
 



Introduction 

 Instead of testing potential drugs for safety or efficacy on cultured cells, zebrafish offers 
those cells within an working organ, and that organ can interact or communicate with the 
other organs around it. 

 Presenting an multi-organ culture model with a similar body plan and functional 
structure as a human being. 

Roche, 2013  



Introduction 

Addaptated by Scholz et al. (2009) 

 The uses of zebrafish are huge.  
 They can be used to evaluate several mechanisms, simulating human diseases through 

genetic changes, or even to evaluate environmental toxicology. 



Introduction 

 The field of zebrafish research is exploding, since it presents many possibilities for both 
efficacy and safety testing. 



Purpose 

Evaluate the acute toxicity of substances with 
different GHS categories using zebrafish early-life 

stage to determine LC50 values and compare with in 
vivo acute oral toxicity data from literature  



Materials 

Category 2 

Mercury II chloride 

Category 3 

Cadmium II chloride 

Verapamil HCl 

Category 4 

Acetylsalicylic acid 

Atropine sulfate 

Propanolol 

Sodium oxalate 

Category 5 

2-propanol 

Acetaminophen 

Ethanol 

Glycerol 

Sodium chloride 

Xylene 

 13 substances with different GHS category  



Methodology 

 
 Fish were maintained in a Rack Hydrus (Alesco®) recirculating system 
 The assay was performed following OECD 236 guideline  



Methodology 

Zebrafish 
embryos 

rinsed in water 
 

Examined under a 
stereomicroscope 

 24 embryos for negative control (nC); 
 20 embryos for each concentration (nX) of 

substance test; 
 Tests were performed in triplicate in a 

climate chamber at 27±1°C and 12h light. 
 Until 96 h. 

nX 

nX 

nX 

nX 

nX 

nX 

nX 

nX 

nX 

nX 

nX 

nX nX 

nX 

nX 

nX 

nX 

nX 

nX 

nX 

Male and female of 
zebrafish (D. rerio) 2:1 

Zebrafish eggs were collected 
about 30 min after natural mating 

Unfertilized or 
damaged eggs were 

discarded 

Fertilization 
rate of 90% 
were used 



Results 

Substance LC50 (mg/L) 
LD50  

(mg/kg)(literature) 
GHS 

Mercury II chloride 0.3266 40 Category 2 

Cadmium II chloride 17.67 135 Category 3 

Verapamil HCl 12.22 111 Category 3 

Acetylsalicylic acid 7.085 1506 Category 4 

Atropine sulfate * 819 Category 4 

Propanolol 31.50 466 Category 4 

Sodium Oxalate 660.40 633 Category 4 

2-propanol 9401070 5105 Category 5 

Acetaminophen 1.25 2163 Category 5 

Ethanol 1076407 11324 Category 5 

Glycerol 5144746 19770 Category 5 

Sodium chloride * 4046 Category 5 

Xylene 561461 4667 Category 5 



Results 

Log [LD50] = 0.2694 x log[LC50] + 2.173 
R² = 0.72272 

 A linear regression-model 
using the values log-
transformed was generated 
for the prediction of LD50 
from LC50 values. 
 



Results 

 The correlation 
was confirmed 

testing LQFM021 
 



Results 



Results 

Log [LD50] = 0.2694 x log[LC50] + 2.173 
R² = 0.72272 

LQFM021 
 LC50 = 203.2 mg/L; 

 LD50 (equation) = 623.38 mg/kg  category 4 



Results 



Results 

Considering acute oral toxicity assessment in swiss female mice, it was 
found the LD50 between 300 to 2000 mg/kg wich classified as GHS 
category 4. 



• Our results suggested that zebrafish embryo can be 
at least a refinement in the sense of the 3 R's 
principle to predict acute oral toxicity, being a new 
alternative method tool for systemic toxicology 
evaluation. 

Conclusion 
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