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Are there thresholds for carcinogenicity on genotoxic carcinogens?

Shoji FUKUSHIMA, Hideki WANIBUCHI, Keiichirou MORIMURA and Min WEI
Department of Pathology, Osaka City University Medical School, Osaka 545-8585, Japan

Abstract: Until recently it has been generally considered that genotoxic carcinogens have
no threshold in exerting their potential for cancer induction. However, the non-threshold
theory can be challenged with regard to assessment of cancer risk to humans. In the present
study we show that food-related genotoxic hepatocarcinogens, heterocyclic amines and
N-nitroso compounds at low doses do not induce preneoplastic lesions and cancer-related
markers in rat medium-term carcinogenicity bioassay. The results imply existence of a
threshold, at least practical one, for carcinogenicity of genotoxic carcinogens.
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2-Amino-3,8-dimethylimidazo[4,5- Aiquinoxaline (MelQx)

MelQx
100 400 ppm (Kushida H, et al.,1994)
MelQx 0.2-26 pug
(Wakabayashi K, et al., 1993) MelQx-DNA
MelQx MelQx (Totsuka Y, et al., 1996)
MelQx 21
F344 1,145 0, 0.001, 0.01, 0.1 ,1 10 ppm 100 ppm
MelQx 32 (Fukushima S, et al., 2002)
2 16 GST-P
MelQx  0.001~1 ppm 10 ppm
100 ppm MelQx 4 MelQx-DNA
(dG-C8-MelQx)  MelQx 3
DNA  8-hydroxy-2’-deoxyguanosine(8-0HdG) MelQx 4 1 ppm
3 MelQx16 MelQx-DNA 8-0HdG 4
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16 32 16 2
/cm?2
100 —O— MelQx 16
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1@__/
0.1?: : : . .
0 0.001 0.01 1 10 100
MelQx ppm,
2 MelQx 16
GST-P
BigBlue F344
(Hoshi M, et al., 2004) MelQx Lacl
10 ppm 100 ppm 4 GST-P 100 ppm
MelQx
2 MelQx phenobarbital
GST-P 5 10 100 ppm
1 ppm (Fukushima S, et al.,
2003) MelQx 1 ppm
(2005.1) 10-17
-+ 545-8585 1-4-3 E-mail: fukuchan@med.osaka-cu.ac.jp

- 2004 10 22 - 2004 12

15



/107ntd 8-OHdG /10%dG
100 10
8-OHdG
10 1
P 0.01
1_
1 4
0.1 1
0.001 . . . 0.14—— r r . .
0.01 0.1 1 10 100 0 0.001 001 01 1 10 100
MelQx ppm, MelQx ppm,
3 MelQx 4 MelQx-DNA
8-OHdG
/108 /cm?
700
J [ GST-P }
D)
5001 P<0.01
3007
1007
(D
T L T

0 T
0 0.001 001 01 1 10 100 0 0.001 0.01 0.1 1 10 100

13

MelQx ppm, MelQx ppm,
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2-Amino-1-methyl-6-phenylimidazo[4,5-6]pyridine (PhIP)
PhIP (Ito N, et al., 1991) 0.001~400 ppm
PhIP 16 (Fukushima S, et al., 2004)
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Diethylnitrosamine (DEN)
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(Peto R, et al ., 1991) 4,080 DEN
DEN  0.033-13.896 ppm 16
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21 F344 2,000
(Fukushima S, et al., 2002)
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