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Protective Effects of Chaenomeles sinensis Koehne Extract
on Ethanol-induced Liver Damage in Rat
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Abstract

This study was performed to investigate the effect of ethanol extract of Chaenomeles sinensis Koehne (CS)
on alcohol-induced liver damage in rats. Male Sprague-Dawley rats weighing 135%10 g were divided into
6 groups for 4 weeks; normal group (ND), alcohol (35%, 10 ml/kg/day) treated group (ET), CS ethanol extract
200 mg/kg/day treated group (ND-CSL), CS ethanol extract 400 mg/kg/day treated group (ND-CSH), CS
ethanol extract 200 mg/kg/day and alcohol treated group (ET-CSL), and CS ethanol extract 400 mg/kg/day
and alcohol treated group (ET-CSH). The body weight gain and food efficiency ratio were no differences between
ND and ET. There were increases in the activities of serum alanine aminotransferase (ALT), asparate
aminotransferase (AST), and alkaline phosphatase (ALP) in ET. On the other hand, the administration of CS
decreased ALT, AST and ALP activities in serum. It was also observed that the hepatic activities of superoxide
dismutase (SOD), catalase, glutathione peroxidase (GSH-Px) and xanthine oxidase (XO) increased by alcohol
treatment were also markedly decreased in the CS administered groups as compared with ET. The activities
of hepatic SOD, catalase, GSH-Px and XO were not significantly different among the normal diet groups.
Contents of thiobarbituric acid reactive substances (TBARS) were increased by the administration of alcohol,
on the other hand, the administration of CS reduced TBARS value in the liver. In addition, the content of
glutathione (GSH) in the liver was decreased by alcohol administration, however, GSH increased after
administering CS. In conclusion, the administration of alcohol develops the hyperoxidation of liver lipids
through the increase in enzymes activity related to the lipid peroxiation, however, it was decreased after
administring CS. Thus, CS may have a possible protective effect on ethanol-induced hepatotoxicity in rat liver.
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Table 1. Experimental design

Groups Diet composition

ND Basal diet"”

ET Basal diet+FEtOH?
ND-CSL Basal diet-+CSL?
ND-CSH Basal diet+CSH”
ET-CSL Basal diet+EtOH+CSL
ET-CSH Basal diet+EtOH+CSH

})According to AIN-93 diet composition (27).
“EtOH: 35% alcohol 10 mL/kg of b.w./day.
¥CSL: CS ethanol extract 200 mg/kg of b.w./day.
YCSH: CS ethanol extract 400 mg/kg of b.w./day.
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Table 2. Body weight gain, food intake, food efficiency
(FER) of rats fed the experimental diets

Groups” Body weight gain  Food intake Food

D (g/day) (g/day) efficiency”
ND 63420167 19394236  0.20+0.05°
ET 5.84+0.41 17.80+1.92 0.17+0.03°
ND-CSL  628+031 1964241 0.21+0.04°
ND-CSH  6.39%0.32 19.04+2.56 0.20+0.02
ET-CSL 5.8140.31 1767%185 0.20£0.01*
ET-CSH 5584034 17.65+1.98 0.21 004"

1>Groups are the same as in Table 1.

DValues are meantSE of 6 rats per each group.
INS: not significantly different among groups.

YFood efficiency: FER (body weight gain/food intake).

Table 3. Liver weight of rats fed the experimental diet with
CS extract for 4 weeks

Groups” Liver weight (g) Liver/BW (%)
ND 9.29£0.262N 2.81+0.09"
ET 867x0.37 2.75+0.10
ND-CSL 9.05+£0.54 2.76x0.21
ND-CSH 9.310.39 274+0.10
ET-CSL 8.83+0.39 2.79:+0.10
ET-CSH 8.84+0.33 2.74+0.49

1)Groups are the same as in Table 1.
DV alues are meant+SE of 6 rats per each group.
INS: not significantly different among groups.
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Table 4. Activities of ALT, AST and ALP in the serum
of rats administered alcohol and/or CS ethanol extract for
4 weeks
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Activity (Karmen unit/mL serum)

1)

Groups ALT AST ALP
ND 50.1245217%  15490+6.24°  43.70+3.56"
ET 63.25+£2.77" 195.41£6.00°  54.00+3.46%
ND-CSL  50.90+2.43° 155.80+505°  41.10+3.32°
ND-CSH  4850+1.80° 164.20+£420°  42.01+3.02°
ET-CSL  53.02+1.66° 157.60+3.08°  50.30+3.54%
ET-CSH  50.14+3.26 164.20£4.06°  4850+3.66™

1)Groups are the same as in Table 1.

MValues are mean*SE of 6 rats per each group.

IValues with different superscripts in the same colum are sig—
nificantly different (p<0.05) among groups by Tukey’s test.
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Fig. 1. Contents of TBARS in the liver of rats administered
alcohol and/or CS ethanol extract.

Groups are the same as in Table 1.

Values are mean®SE of 6 rats per each group and different
superscript letters indicate significant differences at p<0.05 by
Tukey's test.
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Table 5. Activities of SOD, catalase, GSH-Px and XO in the liver of rats administered alcohol and/or CS ethanol extract

Groupsl) son? Catalase” GSH-Px? X0Y

ND 62.52+5.162°" 242.93+10.21° 93.21 £5.63% 20.78+1.66°
ET 90.23+4.32° 375.01+23.47° 136.85+6.37 32.46 +2.26°
ND-CSL 67.31£2.44° 201.85+15.88° 86,70 +4.59% 22.3+£254°
ND-CSH 54.30+5.69° 210.65+14.17° 75.20+3.36° 19.82+1.69°
ET-CSL 79.75+5.74 310.0026.25 102.03£7.48° 24.66+1.05°
ET-CSH 68.33+3.39° 260.45+27.16° 92.60+£5.58" 2301+2.01°

1)Groups are the same as in Table 1.
2>11M/rnin/rng protein.
®Values are mean+SE of 6 rats per each group.

Ydecreased HyOz uM/min/mg protein. Ydecreased NADPH pM/min/mg protein.

mU/g protein.

"Values with different superscripts in the same colum are significantly different (p<0.05) among groups by Tukey's test.
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Fig. 2. Content of GSH in the liver of rats administered
alcohol and/or CS ethanol extract.

Groups are the same as in Table 1.

Values are mean*=SE of 6 rats per each group and different
superscript letters indicate significant differences at p<0.05 by
Tukey's test.
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