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The Bacillys subtilis/microsome rec-assay method can give information on both DNA-damag-
ing toxicity and non-DNA-damaging toxicity. When this method was used to test the complex
effect of a heavy metal Cr"® and another heavy metal HgCl,, there was no complex effect such as
synergistic nor additional toxicity in respect to DNA-damaging, although Cr*® indicated strong
DNA-damaging and HgCl; indicated non-DNA-damaging toxicity. This result shows the inde-
pendence rule of DNA-damaging and non-DNA-damaging toxicity with the two substances.
When the method was used to test the complex effect of two DNA-damaging substances such
as Mitomycin-C and Cr*® the additional effect was observed. This study consisted of theoretical
and experimental approaches. In the experiments, formaldehyde as a DNA-damaging substance
and propionaldehyde as a non-DNA-damaging substance were usd to support the theoretical
approach. Analysis of DNA-toxicity for the results of the Bacillus subtilis/microsome rec-assay
employs the probit theory and the target theory. The probit theory gives infoermation on positive
or negative and strength of DNA-damaging of a test substance. The target theory gives not only
the similar information as those of the probit theory but also the number of hits which indicate a
mechanism of DNA damage caused by a test substance.

The target and hit equation of rec+ for formaldehyde can be given in the following way,
taking the number of hit to be two.

St=FH{X)= lexp(— kX N1+ kX)) {1
where X, is concentration of formaldehyde, and &, is the hit conversion coefficient of formalde-
hyde {(=0.6106x 10", The target and hit equation of rec-+ for propionaldehyde can be given in
the following way, taking the number of hit to be one.

S*=FF(X,)=exp(—kX,) (2)
where X, is concentration of propionatdehyde, and k&, is the hit conversion coefficient of pro-
pionaldehyde (=0.8365x 1079,

The target and hit equation of rec~ for formaldehyde can be given in the foilowing way,
taking the number of hit to be one.

S—=FF{X1)=GXD(_f33Xf) (3)
where X, is concentration of formaldehyde, and &; is the hit conversion coefficient of formalde-
hyde (=0.4868 X 107", The target and hit equation of rec— for propionaldehyde can be given in
the following way, taking the number of hit to be one.

ST =Fy(X)=exp{—kX,) {4)
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where X, is concentration of propionaldehyde, and &y is the hit conversion ccefficient of pro-
pionaldehyde (==0.1040x 107%,

If the toxicity of formaldehyde is independent from the toxicity of propionaldehyde, the
combined effect of toxicity for rec+ and rec— can be given respectively in the following equation
(5) derived from Eq. (1) and {2}, and equation (6) derived from Eq. (3) and (4}

St =R (X -Fy(X,) (5}

ST=F{(X)-Fy(X,) (6}
Experimental results well coincided with values obtained from the above two theoretical equa-
tions, which assured the independence rule of toxicity of DNA-damaging and non-DNA-damaging.

The influence of non-DNA-damaging toxicity on the evaluation of BNA-damaging toxicity was
theoretically analyzed. If the concentration of non-DNA-damaging substance is greater than that
of DNA-damaging substance, there is an influence of non-DNA-damaging toxicity on the DNA-
damaging toxicity by making the DNA-damaging toxicity. This finding is very important to test
environmental samples on DNA-damaging toxicity by the Bacillus subtilis/microsome rec-assay
method. Those samples contained many substances with differenct concentrations. If the
preparation of test samples for the rec-assay is improper, the result may lead false judgement.
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