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ABSTRACT

The hepatoprotective activities of Agrimonia eupatoria L. extract were
assessed by measuring hematological and serological levels in SD rats
following chemical-induced liver injury. Thelevelsof aspartate aminotrans-
ferase (AST), alanine aminotransferase (ALT) and |lactate dehydrogenase
(LDH) were dose-dependently decreased in carbon tetrachloride (CCl)
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and D-galactosamine (GalN)/lipopolysaccharide (LPS)-induced liver in-
jury in rats. These results revealed significant, dose-dependent
hepatoprotective potential for A.eupatoria extract asit restored the major-
ity of abnormal hepatic parametersin experimental liver damageinrats; it

may therefore be useful in recovery of liver disorders.
© 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Theliver regulatesmany important metabolicfunc-
tionsand damageto theliver isassociated with distor-
tionsof thesemetabolic functions. Despitetremendous
advancesin modern hepatol ogy, many environmental
toxinscauseliver injury in humans, and thereiscur-
rently no reliable hepatoprotective drug avail ablefor
liver diseasetherapy. Therefore, anumber of natural
products have been studied to evaluate their hepato

protectiveactivity.

The Agrimonia species have been reported to
possess severd activities, including anti-vird™®, anti-tu-
mort™, diuretic, anti-diabeti c® and anti-oxidant ac-
tivities®?.

Recently, it hasbeen reported that some Agrimonia
speciesinhibit hepatitissurface antigen (HBSAQ) se-
cretionfromHBY infected cell§%. Based on thisresult,
the present study was designed to eval uate whether
administration of A.eupatoria, oneof the Agrimonia
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species, can reduce liver damagein CCl - and GalN/
LPS-induced hepatotoxicity in SD rats.

MATERIALSAND METHODS

Animals

Six-week-old male SD rats were obtained from
Central Laboratory Animal Inc. (Korea). All animals
weremaintained in plastic cagesat 23+2°Conal2h
light/dark cyclewithfree accessto pellet food and wa
ter. All animd experimentscompliedwiththeNIH guide-
linesfor the care and use of laboratory animals (NIH
Publication No. 80-23; revised 1978).

Plant material and prepar ation of aqueousextr act

The plant, Agrimonia eupatoria L. of genus
Agrimonia, wascollected in Youngdong (K orea) from
May toAugust, 2005. Thespecimenwasidentified by
KyongnamAgricultural Research Extension Services
(Jinju, Korea). The agria partsof theplant weredried
and then extracted with 40 volumes of distilled water.
Theextraction was performed for 1h at 60°C. Thisex-
tract was filtered and the filtrate was centrifuged at
10.000 rpmusinganA8.24 rotor inaKontron T-324
centrifuge’®. The extract was lyophilized and then
weighed.

I nduction of hepatic damage
CCl -induced hepatotoxicity

Liver injury was produced by | P administration of
asingledose of CCI, mixedwith oliveoil (1:4v/v %;
5mi/kg). Four hoursbefore and after CCI, administra:
tion, adose of 25, 50 and 100mg/kg of extract was
administered toratsby PO. Using the same procedure,
25mg/kg of ursodeoxycholate (UDCA) and silymarin
wereadministered to ratsasapositive control.

D-GalN/L PS-induced hepatotoxicity

Ratswere given 200mg/kg of GalN and 60ug/kg
of LPSby IP. Extract and other chemicaswereadmin-
istered toratsasinthe CCl experiment.

Hematological analysis

Wholebloodwasusedto assay WBC, RBC, HGB
and HCT using a hematology analysis system (JT
Counter, Coulter Co, USA).
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Serological analysis

Aspartate aminotransferase (AST), danineami-
notransferase (ALT), and | actate dehydrogenase (LDH)
weremeasuredin sesrumwithaserumandyzer (Advia
1650, Jeol Co., Japan).

Satistical analysis

The data obtained were subjected to statistical
analysisusing Dunnett’s test for multiple comparison
with control. A p value of <0.05 or lesswasthecrite-
rionfor ggnificance.

RESULTSAND DISCUSSION

The results of this study demonstrate that
Agrimonia eupatoria L. extract promotes|iver recov-
ery and might prevent CCl - and GalN/L PS-induced
hepatotoxicactivity.

CCl,- and GalN/LPS-induced hepaticinjury are
experimental models that are widely used for
hepatoprotective drug evaluation. CClI, is
biotransformed by hepatic microsomal cytochrome
P450 to producetrichloromethyl and peroxyl freeradi-
cas. Thesehepatotoxic metabolitesreact with proteins
and lipidsin cell organellemembranes, leadingto mem-
branelipid peroxidation and necrosis of hapatocytes.
Theatered membrane permeability that resultsfrom
hepaticinjury causes enzymesto berel eased fromthe
cdlsintocirculation; therefore, damageto hepaticcdls
isrevealed by abnormally high serumlevel sof hepato
specificenzymes,i.e., AST andALT. GAN isanamino
sugar that is selectively metabolized by hepatocytes.
Uridinediphosphate (UDP)-Gal N derivativesaccumu-
latein liver, which depletesthe uridine triphosphate
(UTP) pool and thereby inhibitsRNA and protein syn-
thesig?. When GalN isgiven together with LPS, ani-
malsdeveloplethal liver injury that mimicsfulminant
hepatitig¥. Therefore, theinjection of GalN and LPSis
auseful experimenta model of acute hepatic damage,
and theleskage of hepatic housekeeping enzymessuch
asAST, ALT and LDH is commonly used as abio-
chemical index of hepatocd lular damage.

In CCl,-intoxicated rats, treatment with the
A.eupatoriaextract decreased theserum AST, ALT and
LDH activity inadose-dependent manner(TABLE 1). It
suggests that the A.eupatoria extract may scavenge
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TABLE 1: Hematological and serum biochemical changesfollowing oral treatment with Agrimoniaeupatorial . extractin

CCl -induced liver injury

Low dose Middle dose High dose
Group/Item VC Con (-) Con (+) (25 mg/kg) (50 mg/kg) (100 mg/kg)
AST 182.0+12.0 349.7+£19.2 256.3+12.3% 252.5+27.3% 234.3+£22.28 201.1+15.3%
ALT 46.2+4.7 178.0+15.0 124.8+6.7° 129.2+13.1° 102.9+10.8° 99.5+12.3°
LDH 2136.6+88.2 2688.2:108.9  2822.2+140.1 2232.4+122.4% 1769.6+201.5% 1722.5+109.9%
WBC 9.44+1.22 9.49+1.32 9.52+1.28 10.11+1.22 10.01+0.79 9.53+1.28
RBC 6.51+0.12 6.56+0.47 6.76+0.41 6.58+0.33 6.53+0.32 6.59+0.24
Hb 14.50+0.33 14.60+0.36 14.76+0.32 14.68+0.29 14.62+0.38 14.79+0.41
HCT 42.16+1.33 41.41+1.23 42.36+1.55 44.32+1.51 41.42+1 .41 42.41+1.48

VC: Olive ail, Con (-):CCl,, Con (+): CCI, + UDCA, Silymarin 25mg/kg, Treatment groups: CCI, + Agrimonia eupatoria L. extract
3 < 0.05 vs. CCl, control group; °p < 0.01; Values represent the mean+SD.

TABLE 2: Hematological and serum biochemical changesfollowing oral treatment with Agrimonia eupatoriaL . extract in

GalN/L PS-induced liver injury

Low dose Middle dose High dose
Group/ltem VC Con (-) Con (+) (25 mg/kg) (50 mg/kg) (100 mg/kg)
AST 211.4+13.5 1211.8t66.2  342.6£25.31°  252.0+25.6° 248.8£14.9° 221.8+18.3°
ALT 50.8+3.3 608.9+10.7 272.8+22.3° 156.4+18.9° 75.8+16.8" 65.5+14.9°
LDH 1123.4+102.3  1321.0+123.7  952.6£108.3%  1111.2495.3*  920.8+105.6  868.6+142.3%
WBC 9.75+1.45 12.06+2.63 12.01+2.25 12.01+2.89 10.84+2.14 9.58+3.84
RBC 7.12+0.15 8.01+0.33 7.74+0.41 7.50+0.32 7.18+0.35 7.36+0.42
Hb 14.69+0.41 16.98+0.56 16.80+0.57 15.46+0.55 15.68+0.29 15.00:£0.69
HCT 46.23+1.10 52.02+2.84 50.32+1.98 47.13+1.87 47.65+0.41 46.25+2.02

VC: Olive oil, Con (-):GalN/LPS, Con (+): GalN/LPS + UDCA, Silymarin 25mg/kg, Treatment groups: GalN/LPS + Agrimonia
eupatoria L. extract; < 0.05 vs. GalN/LPS control group; °p < 0.01; Values represent the mean+SD.

CCl,-derived radicals, thereby depressing thetoxicity.

GalN/LPSinduced liver injury was protected by
treatment with the extract of A.eupatoriaasevidenced
by reductionintheincreased serumAST,ALT and LDH
levelscompared with group Con(-) (TABLE 2). The
level of ALT,AST and LDH isthefunctiona parameter
inacutehepaticinjury. Therefore, theattenuation of these
levelsindicates A.eupatoria have hepatoprotective
activity. Therewereno differencesin body weight and
body weight: liver weight ratios between thetreatment
and non-trestment groups. Also, hematol ogica indices
did not show detectable changes in all groups
(TABLESLY, 2).

Theabnormal higher levelsof ssrumAST,ALT and
LDH observed in our study are the consequence of
CCl,- and GaN/LPS-induced liver dysfunctionand
denote the damageto hepatic cell$9. Theadministra-
tion of A. eupatoria extract reduced the enhanced level
of serumAST,ALT and LDH in CCl - and GAN/LPS-
treated rats. Theseresultsindicate that treatment with
A.eupatoria extract offersprotection against hepato-
toxicity induced by CCl, and GAN/LPSinrats, and
aso maintainsthefunctiond integrity of hepaticcells. In
conclusion, although this study waslimited tothe SD
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rat model, theresults suggest that A.eupatoria extract
could beagood sourcefor aprotectivedrug for liver
disorders.
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