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[Abstract] Objective: To explore the pharmacodynamic effect of the water extract of Citri Grandis
exocarpium (WEC) on mice with alcohol-induced acute liver injury and provide data support for the

development of this medicinal for anti-alcoholism and liver protection. Method: The main components of WEC
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were determined by high performance liquid chromatography (HPLC). Sixty Balb/c mice were randomized into
6 groups: control group (equal volume of 0.5% carboxymethyl cellulose sodium solution) , model group (equal
volume of 0.5% carboxymethyl cellulose sodium solution) , low-, medium-, and high-dose WEC groups (0.5,
1.0, 2.0 g-kg"'), and Haiwang Jinzun tablet positive control group (2.0 g-kg'). The administration lasted 14
days. One day before the end of the administration, mice were fasted for 12 h with free access to water. The
mice, except the control group, were given 56° Chinese liquor (13 mL-kg"). After 2 h, blood was taken from
eyeballs and the liver was dissected and weighed. Automatic biochemical analyzer was employed to detect the
expression of alanine aminotransferase (ALT) , aspartate aminotransferase (AST), and alcohol dehydrogenase
(ADH). The pathological changes of liver tissues were observed based on hematoxylin-eosin (HE) staining, and
apoptosis of hepatocytes based on TUNEL/DAB staining. The expression of proteins related to apoptosis was
detected by Western blot. Result: According to the HPLC fingerprint, the main components of WEC were
rhoifolin and naringin. Compared with the control group, the model group showed increase in liver/body weight
ratio (P<0.01) and the expression of ALT and AST (P<0.05, P<0.01), decrease in the expression of ADH (P<
0.05) , blurred structure of hepatic lobules, pathological changes of liver tissue, loose cytoplasm with edema,
severe steatosis, rise of the TUNEL-positive rate (P<0.01) , reduction in expression of Bel-2 (P<0.01) , and
increase in Bax and Caspase-3 (P<0.01). Compared with the model group, medium-dose WEC lowered liver/
body weight ratio (P<0.05). All doses of WEC depressed the activity of ALT and AST (P<0.05, P<0.01), up-
regulated the expression of ADH (P<0.05), significantly improved the pathological features of alcohol-induced
cytoplasmic porosity, edema, and steatosis, down-regulated the TUNEL-positive rate (P<0.05, P<0.01) ,
enhanced the expression of Bcl-2 (P<0.05), and decreased Bax and Caspase-3 (P<0.01). Conclusion; WEC
regulates the expression of ALT, AST, and ADH and improves hepatic steatosis and hepatocyte apoptosis to
fight against acute liver injury.

[Keywords] water extract of Citri Grandis Exocarpium; alcohol-induced acute liver injury; enzyme

expression level; hepatocyte apoptosis; hepatic protection
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/N R R /g
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R4 20.17+0.48 20.41+0.74 20.26+0.70 20.65+0.62 19.65+0.77 5.070.46%
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v 2l e ) R A1 2.0 20.01+0.54 20.16+0.65 19.17+2.09 20.30+0.60 19.04+0.70 4.70+0.15
R e - ) 2.0 20.08+1.01 20.78+1.28 20.72+1.02 21.30+1.14 20.06+1.12 4.62+0.18>
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0.05,P<0.01), ADH 2 ik /K B &K (P<0.05) ; 5
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Table 3 Effect of WEC on AST, ALT and ADH in acute liver
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= &
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Fig. 2 Effect of WEC on pathological changes of liver tissues in

acute liver injury mice (HE, x200)
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iR (P<0.01), WLIEI3FIK A K 4F1 5,

B 3 LBk Ry 2 A 545 /N BT 4 4R 48 B TUNEL PR 3%
X HI§ M (TUNEL, x200)

Fig. 3 Effect of WEC on TUNEL positive expression in mice
hepatocyte in acute liver injury mice (TUNEL, x200)
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Table 4 Effect of WEC on TUNEL positive rate of mice

hepatocyte in acute liver injury mice (x+s,7=10)

21 5 Fl /g kg TUNEL FH % %/%

IEH A 2.14+0.30

LT 2 35.31£2.21%
rh 2 AR B 1 0.5 28.49+1.38%
rp 24 v ) ek 2] 1.0 18.65+1.44"
o 24 iy ) ek 2 2.0 15.57+1.92Y
T AR 4 2.0 14.8242.65Y
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Fig. 4 Electrophoresis of apoptosis-related protein expression of

Bcl-2, Bax and Caspase-3 in mice hepatocyte
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Table 5 Effect of WEC on Bcl-2, Bax and Caspase-3 expression

of mice hepatocyte apoptosis in acute liver injury mice (x+s,n=3) %
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/g-kg! /B-actin /B-actin /B-actin
IE 4 100.00£5.01 100.50+8.02 100.01+9.08
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12 W R RS A BRSO A R RRTEORS A O R B X
G AR R AR RS T I 98 B R SR AL TR
IR HEEWREFREHEN 04T
BT H AT BE R A 17%~50% """, FRT, B¢ B 2 [ BT
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