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The rapid screening method to determine threshold on environmental
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Studies of development on “The screening method to determine threshold on environmental
mutagen” have continued for 3 years using Syrian hamster in vivo-in vitre combination assay.

Pregnant hamster on 11 or 12th of gestation were received various kinds of chemicals intra-
peritoneally or orally. For measurement of §-azaguanine (8AG) resistant mutation, the embryos
were removed from the treated mothers and cultured. After 7 days expression time culture, the
cells inoculated into medium containing 10 ug/ml of 8AG and continued culture for 21 days for
selection of mutants. The marked dose dependency of induced mutants were observed on embryo-
nic cells from mothers treated with dimethylnitrosamine (DMN}. In this case, induced mutants
appeared linearly in high dosc treatment. However in low dose level, the pattern of appearence
of mutants showed no leneal line and this line attached to spontaneous level between 12,5 and
25 mg/kg treatment. From this result threshold level of DMN for mutation could be in this range.
Almost same result were obtained in the case of X-ray irratiation. The marked dose dependency
of induced mutanis were also observed on the cells from X-ray irradiated mothers in high dose level
of irradiation from 125 to 500 rad and appearence pattern of mutants showed linear in this rang.
Contrary, in the low dose level of irradiation (from 10 to 40 rad) the induced mufations were also
obtained dose-dependently, but no linear line of mutation induction was observed.

The treatment of caffein, hydrocortison and oltphenilphenol {OPP) caused no induction of 8BAG-
resistant mutation, however other 11 chemicals examined induced a marked dose dependent of
8AG-resistant mutation. In these 11 kinds of chemicals, AF-2, endoxan (cyclophosphamide)} and
basic fraction of tryptophane pyrolyzate showed a marked strong dose dependent mutagenicity to
the hamster embryonic cells. Moderrate mutagenicity were observed on embryonic cells treated
with DMN, dicthylnitrosamine, Trp-P-1, Trp-P-2 and n-nitrosomorpheline. In this system sodium
nitrite, aminopyrine and ethylmethansulfornate caused a week mutagenicity on hamster embryonic
cells.

These results show that this system in vive-in vitro combination assay is useful for measurement
of intensity of mutagen in our environment.
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SAG . Mutant Colonies
Compound dosa Survival? - RevTertans/
and dose (%)} Coloniesf Induced Induced 107 cells
(pg/rml} 107 cells colonies® ratio®
QOlive oil 100 5.54 0.45°¢ — — N.D.
(0.5 mi) 100 1.5+ 0.15 —_ — N.D.
AF-2
100 mg 10 76.8 267.7+35.62 262.28 48.7 0,0,0
20 76.8 58.04+ 3.25 36.5 38.7 N.D.
50 mg 10 66.6 97.5+ 7.38 92.0 17.7 N.D.
20 66.6 26.3+ 3.50 24.8 17.5 2,1,0
20mg 10 87.7 38.24 2.50 32.7 6.9 N.D.
20 87.7 10.8+ 3.50 9.3 7.2 0,0,0
10 meg 10 83.6 43,14+16.79 37.6 7.8 0,0,1
20 83.6 3.2+ 1.91 1.7 2.2 N.D.
S5mg 10 90.1 28.34:11.22 22.8 5.1 N.D.
20 90.1 9.84 4.16 8.8 6.5 N.D,
2mg 10 94.5 19.64 6.08 14.1 3.6 N.D.
20 94.5 7.6+ 1.09 6.1 5.9 N.D.

Sx10° cells were plated per 60-mm dish.

Numbers are those in separate tests.
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Over 10 dishes were used at each selection dose.
Values are corrected for the survival rate of the control.
The ratio of the induced mutation frequency io the spontaneous mutation frequency.

Means and standard deviations of values in over 3 independent experiments.
Numbers of induced colonies were caleulated as the difference between the mean numbers of

mutant colonies from AF-2-treated cells and from conirol celis.
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