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DIETARY RESTRICTION MODULATED CARCINOGEN METABOLIC ACTIVATION
AND THE CARCINOGEN-INDUCED DNA STRAND BREAKS

Chen Wen Zhang Qiao  Wu Zhongliang Zhou Mingwu

(Department of Health Toxicology, Sun Yat-sen University of Medical Sciences Guangzhou, 510089)

Abstract Objective: To study the effect of dietary restriction on the metabolic activation of carcinogens
and carcinogenrinduced DNA strand breaks in B6C3F | mouse livers. Methods: 32P*posﬂabel]ing and HPLC tech-
niques were applied to detect the formation of major carcinogen-DNA adducts. Random oligonucleotide-primed
sy nthesis was used to measure the extent of DN A strand breaks. The enzyme activity was measured by the in
vitrometabolic experiment. Results; To be showed that DR significantly inhibited aflatoxin By (AFB;)-DNA
major adduct and 2-acetylaminofluorene (2-AAF )-DNA major adduct (AF- C ®-dG) formation as well as car-
cinogen-induced strand breaks. DR enhanced the formation of hepatic benzo[ a] pyrene (BaP)-DNA adduct (BaP-
N *-dG) and total 6-nitrochrysene (6-NC)-DNA adducts as well as BaP-, 6-NC-induced DNA strand breaks.
The formation of the carcinogen-DNA adduct in mouse liver was correlated with the carcinogeninduced DN A
strand breaks. DR also induced the activity of several metabolizing enzy mes. Conclusion: The effect of DR on
the carcinogen activation is dependent upon the D R-modulated carcinogen metabolizing enzy me activities. It may
play an important role in the initiation stage of carcinogenesis.
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1 -DNA DNA
Table 1 The effect of dietary restriction on the formation of carcinogen-DNA adducts and DNA strand breaks ( x = s3)
Carcinoger DN A adducts DNA strand breaks'’ Correlation coefficient
Al-mouse DR-mouse Al-mouse D R-mouse Al-mouse DR-mouse
AFB (5 mg/ kg)” 5.5040.12  3,8240.23" 108+25 39411 0. 95% 0.90"
BaP(20 mg/kg) ¥
(BP- N *-dG) 0.4040.05  0.66+0.03 15533 355487 0. 94” 0.88"
2AAF (10 mg/ kg)*’
(AF- C*-dG) 6.55£1.05  3.7740.07" 245+45 127+33” 0. 98” 0.85"
6NC(2 mg/ kg)*’ 3.8840.34  8.4542.207 75415 127420% 0. 97° 0.83"

1) DNA strand breaks was expressed as 5[ n C*P-dCTP incorporation)® m ~ '(DNA)]/ (pmol°mg '); 2) AFB; adduct was
expressed as b[ n CPH-AFBi-adducts) © m "(DNA)]/ (pmol°mg 1; 3) BaP.2-AAF and 6 NC adducts were expressed as ¥ gy X
10°, compared to AL group: 4) P<ZQ 05; 5) P<C0. 001

2 B
Table 2 The effect of DR on the activity of metabolic enzymes ( x £ s5;)
A/ A Al-mouse D R-mouse Change( %))
Glutathione § - transferase( GST) 5
[ fmol'mg '*min | 2.020. 18 6. 95+0. 547 24+4
Aryl hydrocarbon hydroxy lase( AHH)
[ pmol’mg '*min | 102.349.3 130.043. 6" +28
7 Ethoxy resorufin- O ~deethylase (EROD)
[ pmol"mg '“min ] 143.3+5.4 204.3+17. 9" +43
7-Pentoxyresomfin-O -dealkylase (PROD)
[ pmol*mg '*min "] 2.940.1 4.6+0.4" +59
I-Nitropyrene reductase(1-NR)
[ nmol°mg '“min || 2.1+0.2 4.4+0.3? in
Compared to AL group: 1) P<<0.05; 2) P<<0. 001; 3) + means the percentage of increase o
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