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The purpose of this study was to examine whether or not the concept of quantitative struc-
ture-activity relationships (QSAR) is relevant to the understanding of the genotoxicity and general
toxicity of environmental chemicals.

Firstly the cytotoxicity of alkylamines was examined by a microtiter system using human
diploid cells and the quantitative relationships between the threshold value for toxicity and chemical
structure parameters were shown. Similar relationships were drawn from data on the nitrosation
of alkylamines.

A detailed analysis of Druckrey’s data on the acute toxicity and carcinogenicity of dialkyl-
nitrosamine was carried out. Regression analysis of both acute toxicity and carcinogenicity of
these compounds using chemical structure descriptors showed high correlation coefficients and
QSAR were observed. it was concluded that both general and genetic toxicity of alkylamines and
their nitrosated derivatives can be analyzed using the concept of QSAR. However, among the
genotoxic effects of nitrosamines, mutagenicity failed to fit these relationships.

In order to investigate further application of QSAR for mutagenicity, a pattern recognition
method was used, The mutagenicity of a series of nitrobenzene derivatives was examined by
Ames’ test. Among them, the mutagenicity of 8§7% of halogenated nitrobenzenes was correctly
classified by discriminant apalysis when the C-13 NMR chemical shift values were used as a
descriptor. The mutagenicity of all the tested nitrobenzene derivatives was also classified suffi-
ciently using the same descriptor. In addieion, the largest discriminant function coefficient of C-4
(para to nitro-base) electron density suggested a mechanism of mutagenicity. The same method
was applied to a broader series of compounds listed in “Environmental Mutagen Data Series
(Vol. 1)”. As the structure parameter the C-13 NMR chemical shift from a computer data base
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was used. As a result, the chemicals with sufficient data for both structure and activity were

shown to follow QSAR, however the number of such chemicals was restricted.

It became obvious

that there is a necessity to develop both the measurement of toxicological and physico-chemical

properties and for a data base system relating them.

In conclusion the valuable role of QSAR in the toxicity estimation of environmental chemicals
was confirmed and the necessity to develop further studies was emphasized.
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Fig. 2. The overall metabolism of the majority of chemical carcinogens.
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