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Protective Effect of Rutin on Carbon Tetrachloride-Induced
Acute Hepatotoxicity in Rats
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Department of Animal Science, College of Life Science and Natural Resources, Sangji University, Wonju 220-702, Korea

Abstract : This study was performed to investigate hepatoprotective effect of rutin on acute hepatic damage induced
by carbon tetrachloride in rats. Twenty-four male Sprague-Dawley rats were randomly divided into four groups; normal
control group, CCl, control group, two rutin treatment groups (rutin 200+CCl, and rutin 400+CCl,). Dissolving vehicles
were applied to the rats in the normal control group. The rutin was administrated to the rats in rutin 200+CCl, and
rutin 400+CCl, groups at the levels of 200 mg/kg and 400 mg/kg, 3 consecutive days orally, with 24 hours interval
before inoculating CCl,. CCl, was intraperitoneally administered an hour after the last treatment of rutin to the rats
in every group except the normal control group. The body weight of rats in CCIl, control group were significantly
lower than other groups (p <0.05), but the liver weight and relative liver weight were higher than normal control
group (p <0.05). The activities of ALT, AST, ALP, GTP, LDH and the level of total bilirubin in sera of rats in CCl,
control group were higher and the levels of total protein, albumin and globulin were lower than the normal group
(p <0.05). The activities of ALT, AST, ALP, GTP, LDH and the level of total bilirubin in rutin 200+CCl, and rutin
400+CCl, groups were lower than CCl, control group (p <0.05). Therefore the pre-treatment of rutin before CCl,
inoculation in rats effectively inhibited the elevation of serum ALT, AST and total bilirubin which are the parameters

of hepatic damage.
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Al sleka(carbon tetrachloride, CCl)E ¥=2et HAY 7t
e 74 A 2A A S AshA|, AlEg &,
Al, oA 2 XA TO=E AR o] ghom,
AEL] HAE YoT|al IHskE fridshe
o] Atz AMdo] BElA lo} 7HEAde] 71
Eoll gigt 7Hes g3 58 WalHE A% SolA gl At
|57 9JtH24,36,37). CCLel &3 7=4e cCl7t 7]
microsomal cytochrome P450 type 2E1(CYP2El), 2Bl
(CYP2B1) T 2B2(CYP2B2) 5ol 2laf 312 &diut
32 E3all AAE trichloromethyl radical(CCl, ")+ CCl,”
o] ThA] shael Agtste]l FAE trichloromethyl peroxy
radical(CCLLOO ")oll 9|3l ©}7] ¥ Th?24,29,3637). °l&
radical> 7HA|3E Al EEte] FA8ER1 Aol thsl ZHitkshak
S YoA Axute] FRS FXAA ME &S F
AY AE IARE ZeH(12,29,36).
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£ Aol AME-% rutin, carbon tetrachloride(CCl) 2 pro-
pylene glycol 59 4192 Sigma-Aldrich, Inc(St. Louis,
Missouri, USA)ZHE #3932, @HEAHE F|Ex= ofit
AF(7E7] o= RE Fdste] ARSIt
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T2 T2 FllA HF rutin T 1AZF Fol CCl, dAS
olive oiloll 1:1(vwv)E &St AL AT kg T 2ml HA
o2 Rt rutin £l 19 13] 397F rutin
20% propylene glycol &<l EFel] A|F kg & 200 mg
2 400 mgS 77 A TSI HF rutin o 1AZE
Zofl CCl, 9HE olive oildl 1:1(vv)E E3 AL AF
kg T 2ml SA oz T3

AE ZH

CCl, o] 24 A7 733} & =g oE== 7PiA v
sfo] BH-5 AT v BAdEUesRE s AF
siainh. Hes AT A 1227 S ARRE Al Ak
=1 AFEIES sk AH T ADE Aol 307 A
sto] o] SarEl tholl 3,000 pmollA 1587 48]
sto] 45 Eelsto] Akl ARSI

A2E2Y

Aspartate aminotransaminase(AST)¢} alanine aminotrans-
aminase(ALT) &=+ Reitman-Frankel¥, alkaline phos-

phatase(ALP)= p-nitrophenyl phosphate 7] %, gamma-
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glutamyl transpeptidase(y-GTP)= Szaszi, lactate dehydrog-
enase(LDH)T nicotinamide adenine dinucleotide phosphate
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Table 1. Body weight, liver weight and relative liver weight
in rats by CCl,-induced hepatotoxity

Relative liver

Group Body weight(g)Liver weight(g) weight(%)
Normal control ~ 243.8+8.9 9.7+0.7 4.0+0.3
CCl, control 223.6+12.17 11.6+1.0° 52+03°
Rutin 200 + CCI, 239.1+11.5" 11.0+13 48+0.4"
Rutin 400 + CCl, 238.8+13.9* 10.5+1.1 45+0.3"

Each value represents mean + SD.
;p <0.05 vs. normal control
'» <0.05 vs. CCl, control
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Table 2. Effect of rutin pretreatment on serum AST, ALT and
ALP activities in rats induced by CCl, hepatotoxity

Group AST(IU/L)  ALTUU/L)  ALP(IU/L)
Normal control 86.3 +£10.7 428+74 343.3+106.7
CCl, control  501.7 +£240.5" 595.5+203.2" 752.8 £258.4"

Rutin # #

200 + CCl, 81.2+70.7" 217.8+ 114.6" 550.5+74.9
Rutin " 4

400 + CCl, 79.2+46.1" 197.0 + 134.6" 526.5+61.9

Each value represents mean + SD.
f <0.05 vs. normal control
'p <0.05 vs. CCl, control
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Table 3. Effect of rutin pretreatment on serum ALP and
bilirubin levels in rats induced by CCl, hepatotoxity

bilirubin

Group (mg/dL) y-GTP(IU/L)  LDH(IU/L)
Normal control 0.36 + 0.30 7.1+£27 4522+ 112.8
CCl, control  1.50+0.31" 15.8+£49" 1,5792+337.7
Rutin 4
200+ CCl, 0.67+0.21 11.1+£3.7 1,349.2+295.7
Rutin 4
400+ CCl, 042+0.10 102+24 1,302.2+3158

Each value represents mean + SD.
f <0.05 vs. normal control
'» <0.05 vs. CCl, control
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Table 4. Effect of rutin pretreatment on serum total protein,
albumin, globulin and A/G ratio in rats induced by CCl,
hepatotoxity

Total protein  Albumin  Globulin

Group (@/dL) (@/dL) (@/dL) A/G ratio
Normal g0 09 42410 26+05 1.74%0.66
control
CCl, control 59+04 39+02 2.1+03 1.89+0.19
Rutin
200 + CCl, 6.2+0.8 40+02 21+04 193+0.25
Rutin
400 + CCl, 6.4+0.7 41+£02 22+06 1.93+0.35

Each value represents mean + SD.
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