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Inhibitory Effect of Green Tea Infusion on Hepatotoxicity

Ryuichi Hasegawa®, Kaori Takekida, Kimie Sai, Takashi Umemura,
Akio Tanimura®, Tohru Inoue and Yuji Kurokawa

We first showed a drinking of green tea infusion can inhibit chemically induced possible hepatic
tissue damages in animal experiments, although it has been shown that oral administration of
green tea extract can inhibit some organ toxicities. In this review, our data are summarized and a
possibility of the effectiveness in humans is discussed. Male rats or mice in the series of
experiments were given 2% green tea infusion as a drinking water 1 or 2 weeks before the
chemical treatment and until the termination. In the study of rats, green tea effectively inhibited
the hepatotoxicity induced by a single intraperitoneal injection or by repeated gavage adminis-
tration of 2-nitropropane, and a single intraperitoneal injection of galactosamine. However, any
possible effects were not observed when green tea was given, on the hepatotoxicity by a single or
repeated gavage administration of carbon tetrachloride. In the study of mice, green tea inhibited
the hepatotoxicity induced by administration of pentachlorophenol in diet. In conclusion, 2% green
tea infusion can prevent the hepatotoxicity by at least some chemicals in experimental animals. It
is inferred that the amount of green tea taken by animals in this experiment might be equivalent
to the daily intake in Japanese general population, by calculation based on the content of
epigallocatechin gallate, a major component of green tea, and the species differences between

experimental animals and humans, suggesting the preventive effectiveness in humans.
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Table 1. Concentration of components in 2% green tea infusion (Tea) and crude catechin extract solution (Ext) in this
experiment, and practical green tea infusion in human use (Pract)

Components Tea Ext Ext/Tea Pract®

(g g/mi) (u g/ml) %) (g g/ml)
EGC 469 + 24.8 342 + 14.2 69.0 299
Caf 397 = 50.2 23 = 1.8 5.7 313
+C 24 + 2.3 20 = 1.1 85.6 13.4
EGCG 196.+.93.3 . ......114 £ 12,3 97,2 412
EC 152 *+ 12.8 123 = 9.6 80.9 93
ECG 131 * 16.2 128 + 7.5 97.7 69
Carbohydrate 1.28 * 0.03mg/ml 0.124 =+ 0.005mg/ml 9.7 1.09mg/ml
Protein 402 = 16.5 341 + 35.2 84.8 289
Vitamin C 190 + 27.0 178 *+ 23.5 93.7 166

a: prepared by adding 100 ml of boiling water to 2 g of green tea leaves

for 2 min.

EGC; Epigallocatechin, Caf; Caffeine, +C;
EC; Epicatechin,

EGCG; Epigallocatechin gallate,
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Fig. 2 Effect of green tea on lipid peroxide (LPO)level in liver
and serum GOT of male rats after 2 weeks oral
Fig. 1 Effect of green tea on lipid peroxide (LPO)level in liver administration of 2-nitropropane®?

and serum GPT of male rats at 6 hrs after a single
peritoneal administration of 2-nitropropane'?

Animals were given 2% green tea infusion (Tea) or the
extract solution (Ext) 2 weeks before 2-nitropropane
(2NP) treatment and until the termination of experi-
ment. Analysis was conducted 6 hrs after a single IP
administration of 2-nitropropane (100 mg/kg).

**. p<0.01 vs Cont, #: p <0.05 vs 2NP, ##: p <001 vs
2NP
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Animals were given 2% green tea infusion (T) 1 week
before onset of 2-nitropropane (2NP) treatment and
until termination of experiment. Analysis was con
ducted 24 hrs after the last treatment of 2 weeks oral
administration of 60 mg/kg (L) or 120 mg/kg() 2-
nitropropane.

**:p <0.01 vs Cont, ##: p <0.01 vs 2NP(L), $$: p <0.01
vs 2NP(H)
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Fig. 3 Effect of green tea on serum GOT and GPT of male
rats at 24 hrs after a single peritoneal administration of
galactosamine®?

Animals were given 2% green tea infusion 2 weeks
before galactosamine (GalN) treatment and until ter-
mination of experiment. Analysis was conducted 24 hrs
after a single intraperitoneal administration of 500
mg/kg galactosamine.

**.p <0.01vs Cont,#: p <0.05vs GalN
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Table 2. Blood biochemistry of male rats at 24 hours after single oral adiministration of carbon tetrachloride (200 or 800 mg/kg) and
the effect of green teaa

Group Control GG1,-200 CG1,-800 CCl1,—200+Tea GGl ,800+Tea
Animal NO. 4 4 4 4 4

TP g/dl 5.8740.18 5.90+0.12 5.93%+0.17 6.03+x0.19 5.89+0.08
Alb g/dl 4,0440.17 4.084+0.16 4.01+0. 11 4.19%+0.16 4.07X+0.06
A/G 2.23+0.29 2.26%0.17 2.11*0.15 2.284+0.15 2.23%+0.10
BUN mg/d| 19.5+1.9 22.4+1.0 * 22.9+1.0% 23.3+2.3 * 22.8+0.8 *
CRN mg/dl  0.27+0.02 0.27+0.01 0.27=0.02 0.26+0.02 0.2640. 01
Gle mg/dl 10248 100+3 113+4 =* 965 10747

PL mg/d| 14013 10411 ** 9445 *x 10611 ** 9510 **
TG mg/d| 11029 348 * 2318 %% 41E12 ** 3414 *x%
TCho mg/dl 7444 49::8 ** 4013  *x* 4945 **k 3944 %
AlP mU/mi 834435 969152 *x 101278 *x* 96214 *kx 118773 *x
GPT mU/ml 82+9 127+£27 * 10581587 * 189424 ** 1097%+712
GOoT mU/ml 10012 13712 %* 8684365 * 196436 ** 1048*733
LAP mU/ml 48+2 512 * 636 ** 542 ** 668 *
LDH mU/ml 50214311 30478 15461697 * 864652 168114949

*: Significant differences against Control (p<0.05)
*%: Significant differences against Control (p<0.01)
a:Green tea was given as a drinking water 1 week before and until termination.

Table 3. Effect of green teaa on blood biochemical parameters of male rats after oral adiministration of carbon tetrachloride
(100 mg/kg/day) for 2 weeks

Group Control CCl,-100/day CCl,~100+Tea/day
Animal NO. 5 5 6

TP g/dl 5.95+0.14 6.21%+0.19 * 6.26+0.18 *
Alb g/dl 3.71%+0.12 3.90+0.14 % 3.94+0.13 *
A/G 1.664+0.08 1.694%£0.10 1.70+0.09
BUN mg/dli 14.5+1.6 16.5*1.9 18.11.3 *%
CRN mg/dl 0.26%+0.02 0.26%+0.02 0.26+0.02
Glc mg/d| 143+ 11 138+9 13847

PL mg/d| 135+7 1126 *k% 12918

TG mg/d| 105410 ' 62+28 * TJ71x25 *
TCho mg/dl 5443 432 *kk 4945

AlP mU/ml 800+62 969490 *k 999438 ¥k
GPT mU/ml 53+4 200490 * 258+145 *
GOT mU/ml 7245 158+ 60 * 207+87 *
LAP mU/ml 43+2 48+5 4943 *%k
LLDH mU/ml 407216 412487 6061402

*: Significant differences against Control (p<0.05)

*%: Significant differences against Control (p<0.01)

a:Green tea was given as a drinking water 1 week before and until termination.
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Fig. 4 Effect of green tea on sérum GPT and cell proliferation
in liver of male mice after 2 weeks treatment with
pentachlorophenol in diet*®

Animals were given 2% green tea infusion 1 week
before onset of pentachlorophenol (PCP) treatment and
until termination of experiment. Analysis was con-
ducted after 2 weeks administration of 300ppm (L) or
600ppm (H) pentachlorophenol in diet.

*:p<005vs Cont, **:p<0.01vs Cont,##:p<001vs
PCP(L), $$: p <0.01 vs PCP(H)
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