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Alcohol- and carbon tetrachloride-induced liver injury as animal
models for hepatoprotection evaluation
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In this study, we examined the applicability of an animal model for the
alcohol-induced liver injury in hepatoprotective evaluation. According to both the
plasma AST and ALT activities, 50 male Wistar rats were assigned to five groups: C
(control feeding), E (ethanol feeding), ES (ethanol feeding combined with the
supplementation of silymarin, 200 mg/kg BW/day), CCL (CCIl4 injection and control
feeding) and CCLS (CCIl4 injection and control feeding combined with the
supplementation of silymarin, 200 mg/kg BW/day). Rats were fed for 12 weeks on a
control or an ethanol Lieber-DeCarli liquid diet. Rats in groups CCL and CCLS were
intraperitoneally injected with 0.75 mL/kg BW of 40% CCI4 dissolved in olive oil
once a week, while rats in groups C, E and ES were intraperitoneally injected with
0.75 mL/kg BW of olive oil only. Our dada indicated significant main effects of both
ethanol feeding and carbon tetrachloride injection on increased relative liver weight
(%); elevated plasma AST and ALT activities at weeks 2, 4, 6, 8, 10 and 12; lowered
plasma TG concentrations at week 12; increased hepatic TG and TC contents;
elevated hepatic MPO activity; increased plasma TBARS concentrations at week 12;
increased hepatic TBARS level; reduced hepatic GSH/GSSG ratio; decreased hepatic
vitamin E level; decreased hepatic antioxidant enzymes, GPX and SOD activities; and
pathologically changed liver; when compared to control feeding. Moreover, after 12
weeks, the results also showed significant main effects of carbon tetrachloride
injection on increased relative liver weight (%); elevated plasma AST and ALT
activities; reduced all the plasma TG, TC and HDL-C concentrations; augmented
hepatic TG and TC contents; elevated hepatic MPO activities; increased plasma
TBARS concentration; reduced hepatic GSH/GSSG ratio; decreased vitamin E level;
decreased hepatic antioxidant enzymes, GRD and CAT activities; and severe fatty
change in livers; when compared to ethanol feeding. In rats fed an ethanol liquid diet,
silymarin could improve relative liver weight, hepatic GSH/GSSG ratio, plasma
TBARS concentration and liver fatty change; and in rats injected carbon tetrachloride,
silymarin could improve plasma AST and ALT activities at week 12, plasma TC
concentration, hepatic GSH/GSSG ratio, and liver fatty change. In conclusion, our
results suggest that both long-term ethanol feeding and carbon tetrachloride injection
significantly increased oxidative stress, lipid peroxidation, and decreases the ratio of
GSH/GSSG in rats, and ethanol feeding induced a slight susceptibility to liver damage



than carbon tetrachloride injection. Silymarin showed the hepatoprotective effects by
means of improving the antioxidative capacity treatment protected against ethanol or
carbon tetrachloride induced liver damage. The animal model for the alcohol-induced
liver injury in this study provided a technically simple way to reproduce early stages
of alcohol liver disease, and could be a hepatoprotective evaluation in preventing
alcohol liver disease.



