
For the prediction of systemic toxicity in humans

Human Acutox

It was proposed by Ekwall that ~80% of chemically induced, systemic toxicity is the result of 
disruption of basic cellular processes common to most cell types in the body, and that systemic 
toxicity for many chemicals could be estimated in in vitro cultures1. 
We have evaluated a cytotoxicity assay in normal human keratinocytes, NHEK, for the early 
evaluation of potential systemic toxicity of chemicals. 
The multicentre evaluation of in vitro cytotoxicity (MEIC) has collected (from poison information 
centers and medico-legal institutes) published and unpublished case reports from human  
poisonings for 50 reference chemicals that had lethal or sub lethal blood concentrations. 
Here 20 chemicals from the MEIC collection with available lethal serum data and representing 
a wide range of acute toxicity, were used to verify that an NHEK cytotoxicity assay with ATP as 
an endpoint may be used to predict systemic toxicity. Results obtained with these 20 chemicals 
were used to determine the relationship between the in vitro viability IC50 values and the human 
serum LC50 values.

Cell survival/viability was quantified using a biolumi
nescent measurement of adenosine triphosphate (ATP) 
present in metabolically active cells. This (ATP)-based cyto
toxicity assay was used to assess the viability of NHEK 
cultures treated with test chemicals over a 48-hour period. 
During that time, untreated NHEKs divide and proliferate. 
If the chemical tested is toxic, it will interfere with this process 
regardless of its site or mechanism of action. The resulting 
reduction of the cells' growth rate or viability will translate 
as a decrease in cell number. ATP amount within each cell 
being reasonably uniform, ATP quantification provides a 
direct measure of the number of viable cells present. 

Cytotoxicity can then be expressed as a concentration-
dependent reduction in the bioluminescent measure
ment of ATP after chemical exposure. 
A set of 20 chemicals for which human lethal serum 
data were available [MEIC program] were selected in 
an initial study2 to represent a wide acute toxicity 
range. In vitro IC50 values for these compounds were 
determined from the cytotoxicity assay in 3 inde
pendent experiments (figure1). 
A regression analysis of in vitro log IC50 values and 
reported log LC50 values was performed and is 
presented graphically (figure 2).

Experimental approach

Results
Figure 1: Mean IC50 values were calculated from 3 independent experiments 

* chosen as reference compound for standard assay
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Results

The NHEK (ATP)-based cytotoxicity is a promising tool in the early evaluation of potential 
systemic toxicity. 

We demonstrated a strong correlation between in vitro IC50 values and human lethal serum 
LC50 values (R2 = 0.9). 
Therefore, the results demonstrate that the NHEK assay using an ATP endpoint can be used to 
predict systemic toxicity.  
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Figure 2: Correlation between human serum LC50 and in vitro IC50

Questions or concerns ? Please contact us: sales@cerep.com

1. ATLA 17: 83-100 (1998)
2. ATLA 26: 571-619 (2003)




