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Modifying Effects of Ellagic Acid in Food on Carcinogenesis

Dong Deuk Jang', Dong Whan Shin, Choong Man Hong,
Jae Chon Cho and Jung Hee Han*
Department of Pathology, Korea Food and Drug Administration, Seoul, 122-704, Korea
*Depr. of Veterinary Medicine, College of Animal Agriculture, Kangwon Nation Univ., Chuncheon 200-701, Korea

ABSTRACT — The effect of ellagic acid (EA) on hepatocarcinogenesis induced by diethylnitro-
samine (DEN), and promoted by phenobarbital (PB), and hepatectomized partially was investi-
gated in male Wistar rats. All rats were injected 200 mg of DEN intraperitoneally, received 0.05
% of PB in drinking water at week 2, and hepatectomized 2/3 of liver at week 3. Rats of group 2,
3 and 4 were fed diet containing 400ppm EA for 1week before DEN administration, for 9 weeks
from beginning of experiment to sacrifice and for 6 weeks from PB treatment to sacrifice respec-
tively. Rats of group 5, 6 and 7 were fed 800 ppm EA in the same manner as group 2, 3 and 4.
Animals were killed at 8 weeks after DEN administration. The number and area of preneo-
plastic lesions were quantified the glutathione-S-transferase placental-form (GST-P) positive foci
using immunochistochemical method. Decrease of number and area of the positive foci was ob-
served in the rats fed 400 ppm EA for 9 weeks. In addition, the reduction of the foci can ex-
amine in all group fed 800 ppm EA. In conclusion, EA inhibited the hepatocarcinogenesis in-
duced by DEN when it was administrated 800 ppm.
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Fig. 1. Experimental design.
[E1: EA 400 ppm, 8: EA 800 ppm, §: DEN, 200 mg/
kg i.p, PB: phenobarbital 0.05% in drinking water for
6wks, PH: partial hepatectomy, S: sacrifice, i.p.: in-
traperitoneally.
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Table 1. Final body weights and relative liver weights of
rats

No. of Body Relative
rats weights (gm) liver

D, P, H 10 307.4+2225 45+05
E(400, 1wk), D, P, H 6 314.4+33.25 4.1+03
E@00, 9wks), D,P,H 9 316.0+23.68 43+0.4
D, B(400, 6wks), P, H 7  332.7+27.90 44+03
E(800, 1wks), D, P, H 11 333.6+21.82 4.4+0.5
E(800, 9wks), D, P,H 10 302142297 44404
7 D, E800, 6wks), P, H 10 320.0+37.89 4.6+0.1

each value is the Mean+S8.D.
D: diethylnitrosamine, P: phenobarbital, H: hepatectomy, E
ellagic acid
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Table 2. Hematological values in the rats treated with chemicals

31

Group Treatment No. of rats  WBC (10°u)  RBC (10° u)) HGB (g/dL) PLT (10%/ul)
1 D, P, H 10 7.0£3.6 83+04 15.0£0.8 1144.8+104.9
2 E(400, 1wk), D, P, H 6 7.2+29 84+0.4 15.1+0.7 1049.8+118.7
3 E(400, 9wks), D, P, H 9 6.0+£2.0 87104 15.3+0.7 1068.8+102.3
4 D, E(400, 6wks), P, H 7 6.6+24 8.7+0.3* 15.3+0.2 1115.7+164.8
5 E(800, 1wks), D, P, H 5 72x1.7 8.7+0.4* 15.7+0.8 1045.0+71.6*
6 E(800, 9wks), D, P, H 11 72+2.8 8.7+0.3* 15.6+0.5 1067.7£141.3
7 D, E(800, 6wks), P, H 10 10.34£2.5%* 9.11£0.3** 16.0£0.5** 902.3£56.5**
each value is the Mean+S.D.
*: significantly different from group 1 (p<0.05)
**: significantly different from group 1 (p<0.01)
D: diethylnitrosamine, P: phenobarbital, H: hepatectomy, E: eliagic acid
Table 3. Biochemical values in the rats treated with chemicals
Gfoup Treatment No. of rats ALB (g/dL) TP (g/di) ALT (UL) AST (UL) ALP (UL) GGT (UL)
1 D, P, H 10 45+1.6 82+0.3 61.0+125  97.7£169 90.4+15.1 7.04+3.6
2 E(400, 1wk), D, P, H 6 4.7+0.7 85+1.0 51.8+12.7 100.4+153 107.1+28.2 46+25
3 E(400, 9wks), D, P, H 9 4.6+0.3 84+05 63314116 119.5+£16.1** 103.8+26.6 4.6+39
4 D, E400, 6wks), P, H 7 494+05*%  95+£1.1** 702195 115.8+8.1** 103.61+33.8 51+£27
5 E(800, 1wks), D, P, H 11 48+04*%  96+12% 688+250 116.0+24.7* 113.7+£22.8** 49147
6  E(800, 9wks), D, P, H 10 48+04* 95+08* 51.1+200 1042+135 93.6+22.6 55+43
H

7 D, E(800, 6wks), P,

10 4.0+03*%* 82+0.6% 47.1+156* 82.8+L7.8**

97.8+26.7 5.0x2.7

each value is the Mean+S.D.

*: significantly different from group 1 (p<0.05)
**: significantly different from group 1 (p<0.01)
D: diethylnitrosamine, P: phenobarbital, H: hepatectomy, E: ellagic acid
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1 D,PH 10 1626581 130%037 A x| AH} 227t B A
2 E(400, 1wk), D, P, H 6 12161092 096+0.18
3 E(400, 9wks), D, P, H 9 7.50+0.68* 0.56+0.11** - a,
4 D, E(400, 6wks), P, H 7 11751430 1.241+0.17
5 E(800, lwks), D,P,H 11 9.24+0.87* 0.50+£0.07**
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*: significantly different from group 1 (p<0.05)
**: significantly different from group 1 (p<0.01)
D: diethylnitrosamine, P : phenobarbital, H : hepatectomy, o FN2A%
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