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Protective Effects of Alnus japonica Steude on Hepatic Injury Induced
by Carbon Tetrachloride in Rats

Ok-Kyung Kim*
Department of Food and Nutrition, Daejin University, Po Chon, Kyung Ki Do 487-711, Korea

Abstract — This study was done to investigate the protective effect of Alnus japonica Steude on hepatotoxicity in carbon tet-
rachloride (CCl,) intoxicated rats. Alnus japonica Steud was extracted with methanol and fractionated with hexane, chloroform,
ethylacetate, butanol and water. Rats were treated with those orally once a day for 6 days. The activities of aminotransferase
and y-glutamyltranspeptidase and contents of cholesterol, TG and hepatic lipid peroxide in butanol fraction pretreated rats were
significantly decreased compared to the only CCl, treated rats but the content of glutathione was significantly increased com-
pared to the only CCl, treated rats. Also activities of hepatic superoxide dismutase, catalase, glutathione peroxidase in butanol
fraction pretreated rats were signigicantly decreased compared to the only CCl, treated rats. These result indicated that butanol
fraction of Alnus japonica Steude showed hepatoprotective effect in carbon tetrachloride intoxicated rats.
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Japan), olive oil (Yakuri Co., Japan) sodium azide, gluta-
thione, glutathione reductase, NADPH, cumene hydroper-
oxide, 1-chloro-2,4-dinitrobenzen (CDNB), 5,5'-dithiobis-2-
nitrobenzoic acid (DTNB), xanthine, xanthine oxidase,
cytochrome C, sodium deoxyicholate, 1,1,3,3,-tetraethoxy-
propane, thiobarbituric acid, bovine serum albumin (Sigma
Co., US.A)2 AM8319.2H | alanine aminotansferase (ALT),
aspartate aminotransferase (AST), alkaline phosphatase
(ALP), glutamyl transpeptidase (y-GT), bilirubin,
cholesterol, triglyceride (TG) kite 34| 2F (Korea), lactate
dehydrogenase (LDH) kits oF:H12F (Korea)?] 712 AM-&}
R, ] ZIEk Aok EFAIeke Usted ALt
7171 rotary vaccum evaporator (Eyela Co., Japan), deep
freezer (Hannil Co., Korea), Centrifuge (Hannil Co., Korea),
UV spectrometer (Hitachi, Japan), Homogenizer (Omni,
U.S.A)), Ultracentrifuge (Beckman, U.S.A. )5S AMHSISITH
Zollo| =X — Qe 2,070 g2 95% methanol & 54]
704 38) 71 FESRAL A% - F5901 142 678 6.9%)
o] FEEL& AUk o1& &rfoll wet BEst At -
=3t hexane w8 & 17 g(12.0%), chloroform 3 & 24 ¢
(16.9%), ethylacetate & 43 ¢(30.3%), n-butanol ¥-2&
35 g(24.6%) 2 H,0 £2% 19 g(134%)yS ATt
AEEE % CCLE 0|38 24 =4 |fY -AT
190~210 g W]9] Sprague-DawleyAl =7 SHE 15U7F
A T Ht AF 230110 g8l RS 77O o]
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WA Co) D 2& AF20] AHEES I9T) hexane,
chioroform, ethylacetate, butanol @ H,0 ¥ &2 dojA
&l w2t ZHt 339 mg/kg, 534 mg/kg, 978 mg/kg, 801
mg/kg, 444 mg/kg SFOF 05% CMC ol AEAA &
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Table I. The effects of methanol extract of Alnus japonica Steude on the serum ALT, AST, AIP and y-GT activities in CCl,

intoxicated rats

Experimental group Dose ALT AST AlP vGT
(mg/kg, b.w,p.o) (KA units/l) (KA units/l) (KA units/l) (mu/ml)
Normal - 36.93+4.187(100)7  111.46+7.67(100)  26.25x2.65(100)  29.51x3.46(100)
ccl,” - 140.04+27.80™(0) 209.93+19.83%(0) 35.0622.97°0)  55.80+4.73"(0)
ATV+CCl, 500 80.72+23.81(58) 176.42+17.70(34)  31.06x4.46(45)  47.74+4.84(31)
AJ+CCl, 1000 71.26+11.24*(67) 126.60+17.44%(85)  33.19+3.68(21)  43.0425.04(49)

YValues are the mean+S.D.(n=7).

“The values in parenthesis are relative percents. The % of protection is calculated as 100x (value of CCl,-value of sample)/(value of CCl,-
value of normal). **Significantly different from normal at p<0.03, p<0.01 by student's ¢-test. *>**Significantly different from CCl, at

p<0.05, p<0.01 by Student's r-test.

3)CC14 0.45 mg/kg, b.w. {CCl,: Olive 0il=3:2(v/v)] was i.p. injected one time after the sample pretreatment

Y Alnus Japonica Steude.
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Table I The effects of various fractions of Alnus japonica Steude on the serum ALT and AST activities in CCl, intoxicated rats

Experimental group Dose ALT AST
(mg/kg,b.w,p.0) (KA unit/l) (KA unit/1)

Normal - 33.68+2.88"(100)” 133.32+7.82(100)
ccl” - 135.76x23.18™(0) 221.41+6.72%(0)
Hexane fr.+CCl, 339 84.53+12.49(50) 188.57+15.99(37)
CHCI, fr+CCl, 534 74.60+7.60*(60) 206.12+6.80(17)
EtOAc fr+CCl, 978 130.6220.31(5) 209.36+15.65(14)
BuOH fr.+CCl, 801 80.06:£9.4%(55) 188.29+13.09%(38)
H,0 fr+CCl, 444 82.54+14.67(52) 199.72+19.22(25)

DValues are the meantS.D.(n=7).

IThe values in parenthesis are relative percents. The % of protection is calculated as 100x(value of CCl,-value of sample)/(value of CCl,-
value of normal). *Significantly different from normal at p<0.01 by students #-test. *Significantly different from CCl, at p<0.05 by
student’s #-test.

K CCl,0.45 mg/kg, b.w. [CCl: Olive 0il=3:2(v/v)] was i.p. injected one time after the sample pretreatment.
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Table IIL The effects of various fractions of Alnus japonica Steude on the serum AIP and y-GT activities in CCl, intoxicated rats

Experimental group Dose AlP ad)
(mg/kg, b.w,p.o) (KA unit/ml) (mu/ml)
Normal - 28.91x1.1"(100)” 29.82+1.99(100)
ccl,” - 37.05+2.90%(0) 44.05+3.71%(0)
Hexane fr.+CCl, 339 22.75+1.83%*(176) 36.82+3.54(51)
CHCI, fr.+CCl, 534 34.01+4.25(37) 33.86+3.93(72)
EtOAc fr+CCl, 978 24.79+2.30%(151) 22.73+0.49%*(150)
BuOH fr.+CCl, 801 29.94+3.58(87) 24.67+1.95%%(136)
H,O fr+CCl, 444 22.49:x1.49%%(179) 32.53+2.74%(81)

"Values are the mean+S.D.(n=7).

“The values in parenthesis are relative percents. The % of protection is calculated as 100x(value of CCl,-value of sample)/(value of CCl,-
value of normal). #Signiﬁcantly different from normal at p<0.05 by students r-test. *,**Significantly different from CCl, at p<0.05,
p<0.01 by student’s #-test.

3)CC14 0.45 mg/kg, b.w. [CCly: Olive 0il=3:2(v/v)] was i.p. injected one time after the sample pretreatment.
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Table IV. The effects of various fractions of Alnus japonica Steude on the serum LDH activity and bilirubin content in CCl,

intoxicated rats

Experimental group Dose LDH Bilirubin
(mg/kg,b.w,p.0) (wroblewski unit/ml) (mg/ml)
Normal - 2301.25+386.42"(100)” 0.42+0.14(100)
ccy,” - 3440.63+318.84"(0) 3.50+0.54%(0)
Hexane fr.+CCl, 339 3137.76+271.94(27) 3.16£1.31(11)
CHCl, fr.+CCl, 534 3175.10+260.08(23) 3.29+0.60(7)
EtOAc fr+CCl, 978 3127.05+412.09(28) 3.4420.61(2)
BuOH fr+CCl, 801 3518.98+385.35(-) 3.31+0.45(6)
H,0 fr+CCl, 444 3164.54+237.03(24) 2.99+0.69(17)

)Values are the mean=S.D.(n=7). Slgmﬁcantly different from normal at p<0.05 by student’s #-test.
“The values in parenthesis are relative percents. The % of protection is calculated as 100x(value of CCl,-value of sample)/(value of CCl,-

value of normal).

3)CCI 0.45 mg/kg, b.w. [CCl,: Olive 0il=3:2(v/v)] was i.p. injected one time after the sample pretreatment.

Table V. The effects of various fractions of Almus japonica Steude on the serum cholesterol and TG contents in CCl,

intoxicated rats

Experimental grou Dose Cholesterol 6

P £rotp (mg/kg, b.w, p.o) (mg/dl) (mg/dl)
Normal - 85.08+6.43"(100)” 83.67+9.96(100)
ccl,” - 107.43+7.35%(0) 115.38+9.65%(0)
Hexane fr+CCl, 339 94.19+5.88(59) 116.31215.94(-)
CHCI, fr+CCl, 534 95.07+5.96(55) 69.33£4.75%%(145)
EtOAc fr+CCl, 978 97.98+9.52(42) 50.90+8.77%*(203)
BuOH fr+CCl, 801 80.46+3.76*(121) 44.65%5 20%+(223)
H,O fr+CCl, 444 96.436.89(49) 61.74£5.92°%(169)

])Valuee are the mean=S.D.(n=7).

The values in parenthes1s are relative percents. The % of protection is calculated as 100x (value of CCl,-value of sample)/(value of CCI,-
value of normal). S1gn1ﬁcantly different from normal at p<0.05 by student's r-test. * **Slgmﬁcantly different from CCl, at p<0. 05

p<0.01 by student's r-test.

3"CCI 0.45 mg/kg, b.w. [CCI,: Olive 0il=3:2(v/v)] was i.p. injected one time after the sample pretreatment.
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Table VL The effects of various fractions of Alnus japonica Steude on the hepatic lipid peroxide and glutathione contents in
CCl, intoxicated rats

Experimental grdup Dose Lipid peroxide Glutathione
(mg/kg, b.w,p.0) (MDA nmoles/g of tissue) (moles/g of tissue)
Normal - 2.7620.53"(100)” 5.2120.79(100)
ca” - 5.30+0.64"(0) 3.07+0.16%(0)
Hexane fr.+CCl, 339 3.66+0.65(65) 2.7240.42(-)
CHCI, fr+CCl, 534 4.71+0.72(23) 3.17+0.73(5)
EtOAc fr+CCl, 978 4.48+0.42(32) 3.46+0.18(18)
BuOH fr.+CCl, 801 3.64+0.39%(65) 4.1620.43*(51)
H,0 fr+CCl, 444 3.25+0.36%(81) 3.56+0.30(23)

)Values are the mean+S.D.(n=7).

DThe values in parenthe51s are relative percents. The % of protection is calculated as 100x(value of CCl,-value of sample)/(value of CCl,-
value of normal). *Significantly different from normal at p<0.05 by student's r-test. *Significantly dlfferent from CCl, at p<0.05 by
student’s #-test.

)CC14 0.45 mg/kg, b.w. [CCl,: Olive oil=3:2(v/v)] was i.p. injected one time after the sample pretreatment.

Table VIL The effects of various fractions of Alnus japonica Steude on the hepatic cytosolic GST, SOD, Catalase and GSH-Px
activities in CCl, intoxicated rats

. GST SOD Catalase GSH-Px

Experimental Dose :

(nmoles/mg (Unit/mg (moles/mg (nmoles NADPH/mg
group (mg/kg, b.w,p.0) L . L e

protein/min) protein) protein/min) protein/min)
Normal - 351.67+34.94"(100)°  94.52+4.00(100)  925.44+143.81(100) 1.6620.12(100)
cc? - 247.59+31.74%(0) 179.67£14.39%0)  1826.94+225.08™(0) 2.73+0.23%(0)
Hexane fr.+CCl, 339 315.68+29.39(65) 156.68£9.56(27)  1444.07+319.45(42) 2.22+0.14(48)
CHCI, fr+CCl, 534 330.45+27.34(80) 168.93+15.41(13)  1345.50+230.32(53) 2.47+0.30(24)
EtOAc fr+CCl, 978 325.30+40.23(75) 165.18+12.10(17)  1053.85+144.73%(86) 2.11+0.13%(62)
BuOH fr+CCl, 801 306.23+38.87(56) 111.81£12.76*%(80)  977.11+204.86*(94) 1.76:0.32*%(91)
H,0 fr+CCl, 444 269.37+21.34(21) 114.42+16.55%(77)  924.67+85.73*%(100)  2.28+0.50(42)

)Values are the mean+S.D.(n=7).

“The values in parenthes1s are relative percents. The % of protection is calculated as 100x(value of CCl,-value of sample)/(value of CCl,-
value of normal). * Slgmﬁcantly different from normal at p<0.05, p<0.01 by student’s #-test. * **Slgmﬁcantly different from CCl, at
p<0.05, p<0.01 by student’s ¢-test.

)CCI 0.45 mg/kg, b.w. [CCl,: Olive oil=3:2(v/v)] was i.p. injected one time after the sample pretreatment.
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