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Protective Effects of Bear Bile against Hepatotoxicity Induced

by 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) in Mice

Hu-Song Zhang, Sang-Yoon Nam and Jong-Koo Kang*
College of Veterinary Medicine, Chungbuk National University, Cheongju 361-763, Korea

Abstract — The effect of bear bile on 2,3,7,8-tetrachlorodibenzo- p-dioxin (TCDD)-induced hepatotoxicity
was investigated in 6-week-old C57BL/6 male mice. Bear bile (100 mg/kg or 500 mg/kg) was
administered orally daily for 4 weeks, respectively. From the second week, 10 ugfkg of TCDD was
administered to the bear bile-treated animals orally once a week for 3 weeks (a total of 30 pug/kg). There
were 1o specific clinical findings and significant body weight changes in all groups. Although the livers
in TCDD-treated mice appeared a severe hypertrophy and many necrotic foci, and changed to yellow-
brown color in gross findings, these lesions were remarkably reduced by bear bile administration. The
elevated serum activities of alanine transaminase, aspartate transaminase, alkaline phosphatase, and
lactate dehydrogenase due to TCDD were significantly decreased by bear bile treatment (P<0.05). The
lipid peroxidation induced by TCDD was significantly prevented by bear bile administration (P<0.05).
In histological examinations, there were a moderate necrosis of hepatic cells around central veins, severe
cytoplasmic vacuolizations, inflammatory cell infiltrations, and remarkable fatty changes in the liver of
TCDD-treated animals. However, the lesions were dose-dependently inhibited by the bear bile
treatments. These findings indicate that bear bile may have a protective effect against TCDD-induced
hepatotoxicity in mice.

Key words - 2,3,7 8-tetrachlorodibenzo-p-dioxin (TCDD), bear bile, lipid peroxidation, C57BL/6
mice, hepatoprotective effect.
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Fig. 1. Gross findings of livers treated with a total of 30 pg/kg of TCDD and/or bear bile (100 mg/kg or 500 mg/kg).
Liver in TCDD alone group appears a severe hypertrophy, many necrotic foci, and a yellow-brown color, while those in
the bear bile combined groups are shown a mild hypertrophy. No lesions are observed in the normal control group.
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Fig. 2. Relative liver weights in mice treated with TCDD
and/ or bear bile (Bb). The values were expressed as
mean +8.D. (n=10). **:Significantly different from the
normal control group at P<0.01.
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Table I Effects of bear bile (Bb) on serum alanine transaminase (ALT), aspartate transaminase (AST), alkaline
phosphatase (ALP) and lactate dehydrogenase (LDH) in TCDD-treated mice

Group ALT (U/L) AST (U/L) ALP(U/L) LDH(U/L)
Normal control 19.13£2.36 48+2.88 151.25+ 29.80 599.75+171.35
Bb (100 mg/kg) 22.00+2.27 503+ 86.48 159.00+ 14.20 679.25+179.32
Bb (500 mg/kg) 26.13+3.14 49.8+83.52 171.1349.60 567.50+102.75
TCDD (10 pg/kg) 103.13 4 15.25%+ 74.88+9.09%* 191.00427.38* 875.50+ 155.90%*
TCDD+Bb (100/mg/kg) 92.25+£22.75 66.13£10.56 172.00+22.58 670.00+ 147.77"
TCDD+Bb (500 mg/kg) 54.63+12.02% 55.50+£6.07™ 158.50+ 19.48* 650.13+ 84.06™

The values were expressed as mean + S.D.(n =10). Significantly different from the normal control group (*P<0.05 and **P
<0.01) and from the TCDD alone group (*P<0.05 and *P<0.01).

32 -
71 & Normai control
§ 28 - il: Bb (100 mg/kg)
= 772 Wi: Bb (500 mgikg)
g 24 4 IV: TCDD (10 ugrkg)
c =] v: TCDD+Bb (100 mg/kg)
~ [TTT] vi: TCDD+Bb (500 mgikg)
< 20
=
S 16
c
] ‘
E 12 -
=4 i H
& 8- Il
o Il
s
S \
[&] 4 — ‘
. |
m v v Vi
Groups

Fig. 3. Effect of bear bile (Bb) on TCDD-induced lipid
peroxidation in the livers of male mice. The values were
expressed as mean=S.D. (n=10). Significantly different
from the normal control group (*P<0.05) and from the
TCDD alone group (*P<0.05). MDA : malondialdehyde.
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Fig. 4. Mice liver tissues treated with TCDD and/ or bear bile (100 mg/kg or 500 mg/kg). A moderate necrosis of
hepatic cells around central veins, severe vacuolations (arrows), and inflammatory cell infiltrations (arrowheads) are
shown in TCDD-treated mice (B), but these findings are greatly reduced by bear bile treatment (C, D). There are no
lesions in the normal control (A). H&E.><120.
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