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Nitroso compounds are formed easily under physiological conditions, but are not so car-
cinogenic as might be expected from the amount formed. Based on the assumption that a fac-
tor must exist that modifies the carcinogenicity of these compounds, this study was made.

Through this study, TA1535, The most sensitive strain of the model compound MNNG, not
requiring metabolic activation, was found;the detection density threshold of 1 pg/p was deter-
mind. This study produced a new finding;in the presence of toxic elements such as cadmium
and mercury, or even non-toxic elements such as calcium and magnesium, the mutagenicity of
MNNG is multiplied at a density level equal to or below the threshold value.

A micro-nucleus test was established as a system allowing cotinuous tracing of in vivo
mutagenicity in the same animale. Aiming at extrapolation to human beings, the model com-
pounds were integrally studied by adding an SCE test using human lymphocytes, which was a
mutagenicity test carried out as an intermediate step between in vivo and in vitro.

Then a study was made using DMN (dimethylnitrosoamine) model compounds. Food-derived
amine and nitrite, dimethylamine and nitrite, vitamine C, NaCl, and DMN-positive control,
and normal food-control were administered to mice for 90 days;changes in body weight, com-
pound intake level, water intake volume, and feed intake level were measured every week.
After autopsy, body organ weight ratio, blood free radical density, and blood peroxide density
were measured. In vivo mutagenicity was continually traced by micro-nucleus testing of
peripheral blood at 30-day intervals, but due to the great itra-class variation, analysis was dif-
ficult.

Nitroso reaction of intestinal flora is necessary for nitrosamines to be formed under neutral
or weak alkaline conditions like those in the intestines. Little is known about the role of in-
testinal flora. It will be necessary to clarify that role, while at the same time analyzing the
degree of intervention of nitrosamines in colon cancer, breast cancer, and other human
cancers.
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Fig. 1. Mutagenicity of MNNG and CdCl2 in
salmonella typhimurum TA1535.
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Fig. 2. Combined effects of CdCI2 and MNNG on
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Table 1. Result of DNA repair test (Rec assay)by MNNG,CdCl2and mixture of MNNG and CdCI2
Sample OWP2@WP2urA @CM571 @WP100 ®/Q
Control 0 0 0 0
Kanamycin (0.7mg/disk) 18.4 18.2 19.2 19.8
AF—2(0.5ug/disk) 5.0 16.0 23.0 28.0 1.4
MMC(10pg/disk) 2.8 13.2 18.0 21.6 1.4
CdCI2(500pg/disk) 3.4 4.2 5.2 4.7 2.5
MNNG (50pg/disk) 3.0 4.5 20.4 24.8 4.5
CdCI12(500pg/disk) —MNNG (10pg/disk) 5.4 4.6 15.2 15.3 2.8
MNNG (10pg/disk) —CdCI2 (500pg/disk) 3.8 4.2 15.2 13.2 3.6
CdCl12(500pg/disk) + MNNG (10pg/disk) 5.0 4.6 14.0 15.4 3.0
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Table 2. The spontaneous micronucleus rate and the induced micronucleus rate in peripheral blood

Chemicals Dose Observed number Polychromatid erythrocytes Normochromatid erythrocytes Polychromatid erythrocytes
(zrfl‘ucmeéclzr of animals hemacytes” micronucleus? hemacytes/ micronucleus  hemacytes/  Normochromatid erythrocytes
and slides) micronucleus? micronucleus
spontaneous (8,80) 199660 22962 78 0.003 354 0.002 0.115
MMC* 0.1 (2,7) 18450 2214 6 0.003 7 0.001 0.12
1.0 (2,9) 23178 3245 53 0.016 18 0.001 0.14
1.5 (2,18)44514 6232 287 0.046 115 0.003 0.14
3.0 (2,12)30550 6110 233 0.038 94 0.004 0.20
6.0 (2,23)56672 6234 245 0.039 68 0.001 0.11
10.0 (2,23)57166 3430 70 0.020 30 0.001 0.06
VCRY  0.063 (2,25) 61214 4285 22 0.005 113 0.007 0.07
0.125  (2,45)116316 69779 156 0.022 185 0.002 0.06
0.250 (2,24) 59076 3840 157 0.041 290 0.005 0.07

)number of hemacytes 2)number of micronucleus
3)2)/1) 4)24hour treatment of MMC and VCR(i-p)
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Table 3. Chemical intake,the ratio of organ weight to body weight,the density of free radicals and lipid peroxides
in the blood.

Total water  Tatal food
intake intake

groups,chemicals ppm  for%0daysmg (B.W) for%daysml for%0daysg ofliver of line of kidney X10% spins/ml (nnhgﬁll)

Experimental Concentration Total intake B{%%%y The ratio The ratio The ratio Free radicals Lipid peroxide

Control 8 (52.9) 680.4 414.9 3.93 0.19 1.15 1.25 4.82
Q (36.0) 691.1 345.1 421 0.28 1.15 2.97 5.92
Dimethyl nitrosamine 20 8 12.0 32(412)  600.7 3213 4.25 0.36 1.19 1.57 6.32
Q 10.4 33(35.2)  S15.2 261.3 5.17 0.37 1.21 1.28 5.53
Sodium Nitrite 200 3 1314 285(51.2) 657.1 389.2 4.14 0.20 1.25 3.26 7.40
9 1269  343(4LD) 6346 326.8 4.19 0.24 1.16 4.20 5.00
Sodium Chloride 200 5 1236 25.6(53.6) 6183 422.5 3.99 0.31 1.29 2.61 7.11
@ 1535 46.6(36.6)  768.0 346.7 4.43 0.27 1.34 2.38 5.20
L(+) —AscorbicAcied 10000 & 3955.1  987.5(44.5)  395.5 355.3 3.77 0.22 1.19 2.45 8.28
9 3289.1 1041.4(352) 329.9 303.6 4.19 0.28 1.26 7.72 6.71
Dimethyl anine + 20 8 13.3 3.0(48.7) 6333 391.8 4.39 0.20 1.40 3.66 5.89
Sodiun Nitrite 200 132.7 30.3
Q 13.3 3.9(36.6) 663.3 391.8 4.24 0.29 1.16 1.42 6.43
130.4 396
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