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Introduction: 
  

To obtain information on the embryotoxicity 

of compounds, testing is performed in vivo 

using pregnant rats or in vitro using cultured 

embryos or cells. Taking advantage of the 

potential of embryonic stem cells to 

differentiate in culture, the embryonic stem 

cell test (EST) with a permanent murine 

embryonic stem cell line (D3) has been 

developed. This test is based on the 

determination of several indicators of 

embryotoxicity as the inhibition of 

differentiation is combined with the study of 

differences in the cytotoxic response of 

embryonic and adult cells. 

 
Materials and Methods:  
 

The differentiation assay with D3 cells was 

performed after adding several concentrations 

of test compounds according to the validated 

EST protocol, published by ECVAM, 2002. 

After 10 days of exposure, the number of EBs 

with beating myocards was assessed 

microscopically. In parallel, cytotoxicity 

assays were performed with embryonic D3 

cells and 3T3 fibroblasts, representing adult 

tissue. 

 

 

 

 

 

Results:  
4 model compounds were examined: penicillin 

G (non-embryotoxic in vivo), LiCl (weakly 

embryotoxic), retinoic acid and 5-fluorouracil 

(both strongly embryotoxic). The results 

obtained with these agents were in line with 

previously published data. However, the 

concurrent cytotoxicity tests for discriminating 

between cytotoxic and specifically 

embryotoxic effects turned out to be a 

confounding factor. The addition of the test 

compounds shortly after passage of the cell 

cultures (as described in the ECVAM 

protocol) strongly increased their apparent 

cytotoxicity. This was particularly the case 

with t-chlorobutanol, another compound tested. 

It is widely used as a drug preservative but its 

embryotoxicity is still under investigation 

[Smoak, 1993]. 

 

Discussion and Conclusions:  
 

The observed increase in cytotoxicity 

presumably is either the result of an 

interference of the agent with cell adhesion 

and spreading or of a much higher sensitivity 

of freshly passaged cells due to sublethal 

plasma membrane damage. Either way, this 

effect resulted in an overestimation of 

cytotoxicity for some test compounds thereby 

giving rise to an erroneous underestimation of 
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embryotoxicity. Thus, in routine testing this 

confounder would increase the risk of 

generating false-negative results regarding the 

embryotoxicity of test compounds. We 

propose that this particular aspect of the 

present EST protocol should be subjected to 

further investigations. 
 
 
 
 
 
 
 

 


