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Therapeutic Effects of Bergenin and Acetylbergenin on
Galactosamine-induced Hepatotoxicity in Rats

Hwa-Kyung Lim, Hack-Seang Kim* and Jong Won Choi’

College of Pharmacy, Chungbuk National University, Cheongju 361-763,
"College of Pharmacy, Kyungsung University, Pusan 608-736, Korea

Abstract — The hepatoprotective effects of bergenin and its derivative, acetylbergenin, were
evaluated against D-galactosamine-induced liver damage in rats. Bergenin is a C-glucoside of 4-O-
methyl gallic acid that has been isolated from the cortex of Mallotus japonicus (Euphorbiaceae).
Acetylbergenin was synthesized from acetylation of bergenin to increase lipophilic and physi-
ological activities. Bergenin (50, 100 and 200 mg/kg) and acetylbergenin (25, 50 and 100 mg/kg)
were administered orally once daily for successive 5 days after the injection of galactosamine (400
mg/kg, i.p.), respectively. The substantially elevated serum enzyme activities of alanine/aspartate
aminotransferase, sorbitol dehydrogenase and y-glutamyltransferase due to galactosamine treat-
ment were dose-dependently restored towards normalization by post-treatment with bergenin and
acetylbergenin. Bergenin and acetylbergenin also significantly prevented the elevation of hepatic
malondialdehyde formation and depletion of reduced glutathione content induced by galactosamine
in a dose-dependent manner. In addition, the decreased activities of glutathione S-transferase and
glutathione reductase were restored towards normalization. These results suggest that effects of
bergenin and acetylbergenin may be related to complex mechanisms that involve prevention of
lipid peroxidation and preservation of hepatic glutathione. The results of this study clearly indicate
that bergenin and acetylbergenin have potent hepatotherapeutic action against galactosamine-
induced hepatotoxicity in rats, and lipophilic acetylbergenin is more active in the antihepatotoxic
effects against galactosamine than much less lipophilic bergenin.

Key words — bergenin, acetylbergenin; Mallotus japonicus; hepatoprotective effects; D-galac-
tosamine
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Table I. Effects of bergenin (B) and acetylbergenin (AB) on alanine/aspartate aminotransferase (ALT/AST), sorbitol
dehydrogenase (SDH) and y-glutamyltransferase (y-GT) in galactosamine (GalN)-intoxicated rats

Group ALT? AST? SDH” +-GT?
Normal 39.7+ 557 569+ 5.67° 17.5 +3.70° 289+ 5.63°
CCl, control 75.6 £ 853" 108.6 +10.5° 488 +5.74° 85.7 +9.58
B50 mg/kg+CCl,  54.8+2.72°(57.9%) 85.6% 3.57°(44.5%) 31.6+2.92°(55.0%) 50.4+4.13°(62.2%)
B100 mg/kg+CCl,  50.7+4.91°69.4%) 775+ 6.41°(60.2%) 34.6+5.66°(45.4%) 58.6 +3.82'(47.7%)
B200 mg/kg+CCl, 51.7+557°(66.6%) 74.7+ 5.59°(65.6%) 28.6+2.68"(64.5%) 49.7 +2.68°(63.4%)
Normal 38.0 + 1.40° 56.6+ 2.43° 18.3+0.91° 27.6+ 167
CCl, control 76.7+3.41° 122.1+ 6.04° 53.4+3.52" 93.6 + 7.34°
AB25mg/kg+CCl, 553+3.46°G53%) 858+ 2.95°(554%) 34.6+3.82°(53.6%) 54.2 +3.61°(39.4%)
AB50 mg/kg+CCl, 51.1+4.05°(66.2%) 834+ 298 (59.1%) 34.5+2.78°(58.9%) 53.6 +6.31°(60.6%)
AB100 mg/kg+CCl, 50.4+2.65°(68.0%) 82.7+ 2.83°(612%) 32.1+2.69°(60.7%) 51.8+3.48°(63.3%)

The data are expressed as a Mean + S.D. (n=8). The values in the parenthesis are % of protection that is calculated as
100 x (values of GalN control - values of sample)/(values of GalN control - values of normal). The values having the same
superscript (a,b,c,d) are not significantly different each other by Duncan's new multiple range test (p<0.05).

Units: "PKA unit/ml, *U/m], *mU/ml.
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Table II. Effects of bergenin (B) and acetylbergenin (AB) on levels of malondialdehyde (MDA) and glutahione(GSH),
and activities of glutathione S-transferase (GST) and glutathione reductase (GR) in galactosamine(GalN)-intoxicated

rats

Group MDA” GSH? GST® GR®
Normal 20.4 + 3.91° 5.48 +0.33° 2454+ 21.1° 25.6 + 2.81°

GalN 512 £5.63" 3.15+031" 170.2 £ 10.2° 175+ 177"

B50 mgkg+GalN  32.6+3.13°(60.4%) 3.98+0.35°(35.6%) 199.7 +19.4°(39.2%) 20.7 +2.27°(39.5%)
B100 mg/kg+GalN  30.4+5.25°(67.5%) 4.12+0.40°(41.6%) 193.9+165°(31.5%) 21.3+ 2.23°(46.9%)
B200 mg/kg+GalN  33.9+3.66°(56.2%) 4.21+0.45°(455%) 201.4+17.9°(41.5%) 20.9+ 1.72°(42.0%)
Normal 199 £ 1.51° 5.50 £ 0.19° 2385+ 12.19° 26.7 £ 2.43°

GalN 52.1+2.21° 3.64+0.14" 1774+ 12.21° 185+2.18°

AB25 mghkg+GalN  34.3+3.38°(55.3%) 4.3710.26°(39.3%) 209.2 £ 16.24°(53.1%) 20.4 + 1.46°(23.2%)
AB50 mg/kg+GalN 303 £4.30°(67.7%) 4.22+023°(31.2%) 206.1 +15.75°(47.0%) 20.1 +1.14°(19.5%)
AB100 mg/kg+GalN  30.9 + 1.65°(65.8%) 4.23+0.12°(31.7%) 210.8 +20.16°(54.7%) 21.9 + 0.99°(41.5%)

The data are expressed as a Mean + S.D. (n=8). The values in the parenthesis are % of protection that is calculated as
100 x (values of GalN control - values of sample)/(values of GalN control - values of normal). The values having the same
superscript (a,b,c,d) are not significantly different each other by Duncan's new multiple range test (p<0.05).

Units: "nmole/g of tissue, ” umole/g of tissue, ?’GSH formed nmole/min/mg protein, “CDNB nmole/min/mg protein
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