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Comparative dose-effect relationship in mutagenesis, teratogenesis and
carcinogenesis induced by radiation and chemicals
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Exposure of heterozygous mouse embryos on day 11 1/2 to urethan resulted in production
of mutant color spots, brownish or light to dark gray, on the background of the black coat of
the mice after their birth, The frequency of the spots increased linearly with doses of urethan
from 250 to 1000 pg/g. Treatment at a jow dose rate with 4 nitroguinoline I-oxide produced
mutations in FEscherichia coli 40-fold lower than treatment at a high dose rate but the dose-
response relation showed no threshold effect. On the other hand, induction of dominant lethal
mutations in Drosephila melanoganster by treatment with methyl methanesulfonate showed 2
seeming threshold effect when and only when the treated sperm was not stored in females for a
week or more before oviposition. We found threshold effects for induction of malformations in
mice by X rays and urethan for all the cases except for a rare case of low induction of polydactyly
in a specific strain of mice. Exposure of adult mice to urethan produced lung tumors without
threshold effects down to the dose of 3 pg/g. However, similar treatments produced hepatic
tumors only after a repeated treatment with urethan. In fish (Oryzias latipes), hepatic tumors
were induced after one day exposure to methylazoxymethanol acetate with a seeming threshold
value of 0.2ppm. Exposure of sperm or oocytes of mice to urethan or X rays induced an
enhanced incidence of malformations or tumors in the offspring, demonstrating that genetic
damage in germ cells manifests in teratogenesis and carcinogenesis. Repair and other factors
are discussed in relation to the observed threshold effects and to those to be tested in future.
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