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ABSTRACT
Background:AtraditionalOrientalmedicine,GongJin-dan(GJD),isoneofthemostwell-knowntonicagentsinKorea.

Among6typesofGJD components,antler,redginseng,and Cornusfructushaveshown antioxidanteffects,while
EtOH-inducedtissuedamagemaybeaconsequenceofoxidativestress.

Objectives&Methods:ThehepatoprotectiveeffectsofGJD wereevaluatedonEtOH-mediatedexperimentalliver
damagedratsat50,100,250and500mg/kgcomparingwith100mg/kgofsilymarinasareferencedruginthepresentstudy.
Testsubstancesweredosedonceadayfor60dayswithoraladministrationof20% ethanol2.5ml/100gbodyweighttwicea
day(equivalentto7.9gethanol/kg/day).Eachof8ratspergroupwasselectedusingbodyweightat10daysafter
acclimatization.Experimentalanimalsweresacrificedafter60daysofcontinuousoraltreatmentoftestsubstanceswith20%
ethanoltreatment,andchangesonthebodyweight,liverweight,andserumASTandALTwereobserved.

Results:ThereweredramaticdecreasesofbodyweightandincreasesofliverweightandserumASTandALT.Similar
inhibitioneffectsontheEtOH-inducedhepaticdamagesweredetectedbetweenequaldosagesofGJDandsilymarin.

Conclusion:Basedontheseresults,itisconcludedthatGJD showedclearhepatoprotectiveeffectsonEtOH-induced
hepaticdamage.

Keywords:Hepatoprotective,GongJin-dan,Ethanol-mediated,Liverdamage

Ⅰ.INTRODUCTION

Liveranimportantorganactivelyinvolvedin

metabolicfunctionsisafrequenttargetofnumber

oftoxicants
1
.Itiswellknownthatasubstantial

increaseinsteatosisandfibrosisusuallyleadsto

potentiallylethalcirrhosisoftheliverinhuman
2
.

Thehighglobalprevalenceofthesehepatopathies

place them among the most serious disease.

Althoughthepathogenesisofliverfibrosisisnot

quiteclear,thereisnodoubtthatreactiveoxygen

speciesplay an importantrolein pathological

changesin theliver,particularly in casesof

alcoholicandtoxicliverdiseases
3
.

Alcoholicliverdiseaseremainsoneofthemost
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commoncausesofchronicliverdiseaseintheworld4.

Oxidativestressisknowntoplayanimportant

roleinthepathogenesisofethanol-inducedliver

injury
5-6
.

Asincreaseoftheconcerninthefunctional

food andwellbeinginlife,thedemandsand

consumption offunctionalfood originated form

natural sources are increased
7
. A traditional

Orientalmedicine,GongJin-dan(GJD)isoneof

themostfamoustonicagents,in Korea and

consistedof4herbs– Angelicaegigantisradix,

Redginseng,CornifructusandRehmanniaeradix

preparata,and2animalresources– antlerand

musk.These4typesofherbalpreparationand2

typesofanimalresourceswereplastered using

honey and coated by gold plates.Although,

hypolipemic8 and immunestimulated9 effectsof

GJD havebeenevaluatedusinganimalmodels,

therearenoevidencesthatGJD hasantioxidant

andrelatedhepatoprotectiveeffects,yet.Anyway,

among6typesofGJD components,antler10 –

one ofanimalresource component and Red

ginseng11– oneofherbalpreparationcomponent

havebeenshowedantioxidanteffects.Inaddition,

ursolicacid,maincomponentofCornifructushas

been showed favorableantioxidantand itcan

ameliorated related EtOH-induced experimental

hepaticdamagesinrats
12
.We,thus,hypothesized

thatGJDwillshowfavorablehepatoprotectiveeffects

againstethanolmediatedexperimentalliverdamages.

Ⅱ.MaterialsandMethods

1.AnimalsandHusbandry

Onehundred-twelvefemaleWistarrats(6-wk

olduponreceipt,SLC,JAPAN)wereusedinthis

study.Animalswereallocatedfourperpolycarbonate

cageinatemperature(20~25℃)andhumidity

(40~45%)controlledroom.Light:darkcycle

was12hr:12hrandfeed(Samyang,Korea)and

waterweresuppliedfreetoaccess.Abouthalfof

healthyrats(fifty-sixrats)showedsimilarbody

weights(170~ 193g)wereselectedafter10days

of acclimatization,and forty-eight rats were

inducedtheethanol-mediatedexperimentalhepatic

damages,and eightratswereused asintact

control.Inthepresentstudy,alltestarticlesare

orallydosedonceadayfor60dayswithoral

administration of 20% ethanol, same dosing

schemewithtestarticles.

2.TestarticleandFormulation

GJD usedinthisstudywaspurchasedfrom

Daegu Oriental Hospital of Daegu Hanny

University(Daegu,KOREA)aslistedinTable1.

Herbs ScientificNames Korean Amounts(g/1pill)
Antler(Cornuscerviparvum) CervuselaphusLinne 녹 용 0.683
Angelicaegigantisradix AngelicagigasNakai 당 귀 0.683

Redginseng PanaxginsengCAMey. 홍 삼 0.683
Cornifructus CornusofficinalisSieb.EtZucc 산수유 0.683

Rehmanniaeradixpreparata Rehmanniaglutinosa(Gaertner)Liboschitz 숙지황 0.683
Musk MoschusmoschiferusLinne 사 향 0.122
Honey ApisindicaRadoszkowski 꿀 2.506
Goldplate 박 0.006
Total 8types 6.050

Table1.CompositionofGongJin-danUsedinThisStudy
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Deep brown gold-coated plasters,GJD was

storedinarefrigeratorat-20ºCtoprotectfromlight

anddegeneration.500,250,100and50mg/kgof

GJD werehomogenizedin5mlofdistilledwater.

TheappearancesofhomogenizedGJD indistilled

wateraredeepbrownhomogenoussuspension,and

itiswellsuspendedupto100mg/mlconcentration

levelsin thepresentstudy.Silymarin (Sigma,

USA)wasusedasReferencedruginthisstudy.

FourdifferentdosagesofGJD or100mg/kgof

silymarinweredosedbyoralgavageusingasonde

attachedto3mlsyringescontainingtestarticles

inavolumeof5ml/kg,onceadayfor60days.In

addition,onlydistilledwaterwasorallydosedin

ethanol(EtOH)andintactcontrols,respectively

3.InductionofEtOH-mediatedHepaticdamage

To induceEtOH-mediated hepaticdamages,

20% EtOH (Merck,Germany)2.5ml/100gbody

weightwereorallydosed,twiceaday(equivalent

to7.9gethanol/kg/day)useddistilledwateras

vehicle(v/v).Inintactcontrolrats,onlydistilled

wasorallydosedonceadayfor60days.

4.MeasurementofBodyWeights

Changesofbodyweightanditsgainswere

calculatedatonedaybeforedosing,atdosingand

every10daysaftertestarticleandEtOH dosing

untiltermination.Atstartoftestarticleand

EtOH treatment,allexperimentalanimalswere

overnightfasted(waterwasnot;about18hr)to

reduce the differences from feeding with ata

terminationday.Inaddition,body weightgains

duringexperimentalperiodwerecalculatedasfollow:

EQUATION1.BodyWeightGains(g)

= Body weightgainsthroughoutthewhole

experimentalperiods(60days),bodyweightata

termination(Fasted)– atstartoftestarticle

andEtOHtreatment(Fasted)

5.MeasurementofLiverWeights

Atatermination,thewet-weightsofindividual

liverswasmeasuredatglevels,andtoreducethe

differences from individualbody weights,the

relativeweight(%)wascalculatedusingbodyweight

ataterminationandabsolutewet-weightsasfollow:

EQUATION2.RelativeLiverWeight(%)

= [(Absoluteliverweight/Bodyweightata

termination)×100]

6.MeasurementofSerumASTandALTlevels

Fordetectingtheserum ASTandALTlevels,

bloodwerecollectedat1daybeforeinitialdosing

oftestarticleandEtOH (baseline),andata

termination(60daysaftertestarticleandEtOH

treatment)from orbitalplexus,andserum was

separated with generalmethodsfrom collected

blood.Serum ASTandALTlevelsweredetected

usingautomatedbloodanalyzer(Toshiba200FR,

Japan)bythemethodofReitmanandFrankel13.

In addition,thechangesaftertestarticleand

EtOH-dosingwerealsocalculatedtoreducethe

individualdifferencesasfollow:

EQUATION 3.ChangesofSerum AST and

ALTLevels(IU/L)

= Serum levelsatatermination– Serum

levelsat1daybeforedosing

7.Histopathologyandhistomorphometry

Afterweighingofthelivers,theywerefixedin10%

neutralbufferedformalin.Afterparaffinembedding,

3~4μmsectionswereprepared.Representativesections

werestainedwithhematoxylinandeosin(H& E)

forlightmicroscopicexamination.Afterthat,the
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histologicalprofilesofindividualliverswereobserved.

Inaddition,fordetectingmoredetailhistopathological

changes,thepercentagesregionsoccupiedbyfatty

changesinhepaticlobuleswerecalculatedaspercentages

between1fieldofliver(%/hepaticlobules),and

themeandiameters(μm)ofhepatocytes(atleast

10hepatocytes/liverswerecalculated)werealso

calculated by using automated CCD image

analyzer(DMI,Korea)ashistomorphometry.

Ⅲ.RESULTS

1.ChangesontheBodyWeightsandGains

Changesonthebodyweightsandgainsafter

EtOH and test article administration were

summarizedinTable2andFigure1.Significant

(p<0.01)decreasesofbodyweightwasdetected

from 10daysofEtOH-administration,andthe

bodyweightgainsafterEtOH-injectionwerealso

significantly(p<0.01)decreasedinEtOH control

compared to thatofintactcontrol.However,

significantly(p<0.01orp<0.05)increasesonthe

bodyweightsweredetectedinsilymarinandall

fourdifferentdosagesofGJD treated groups

comparedtothatofEtOH controlfrom 20~ 40

daysafteradministration,respectively.

Table2.ChangesontheBodyWeightandGainsinIntactandEtOH-mediatedHepaticDamagedRats

Groups Atstartofadministration
1
Atatermination

1 Bodyweightgainsafter60days
ofadministration

Controls
Intact 164.63±5.78 258.38±8.63 93.75±9.44
EtOH 164.13±4.79 170.38±7.87* 6.25±6.39*
Silymarin 164.38±8.07 190.38±5.18*,# 26.00±10.49*,#

GJDtreatedas
500mg/kg 164.25±6.88 203.75±10.39*,# 39.50±8.72*,#

250mg/kg 163.38±5.37 194.13±6.69*,# 30.75±8.86*,#

100mg/kg 163.38±6.52 191.38±8.50*,# 28.00±12.22*,#

50mg/kg 163.25±3.92 186.13±12.49*,## 22.88±14.51*,#

n=8;(Mean± S.D.,g);EtOH,20% ethanol;GJD,GongJin-dan;1Allanimalswerefastedovernight;*p<0.01
comparedwithintactcontrol;# p<0.01and## p<0.05comparedwithEtOHcontrol.

Fig.1.BodyWeightChangesinIntactandEtOH
mediatedHepaticDamagedRats

Notethatsignificant(p<0.01)decreasesofbody
weightsweredetectedinallEtOH-treatedrats
ascomparedwithintactcontrolfrom 10days
afterEtOHtreatment(*),respectively.However,
significant(p<0.01orp<0.05)increasesofbody
weightwere detected in 500mg/kg ofGJD
administeredgroupsfrom20daysafterstartof
testarticleadministration(†),andfrom 30
daysinsilymarin,250and100mg/kgofGJD
treatedgroups,respectivelyascomparedwith
EtOHcontrol(‡).In50mg/kgofGJDtreated
group,bodyweightsweresignificantly(p<0.01
or p<0.05) increased from 40 days after
administration(#).Mean±SD of8rats,All
animalsatdosingandsacrificewereovernight
fasted.
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2.ChangesontheLiverWeights

ChangesontheliverweightsafterEtOH and

testarticleadministration weresummarized in

Table 3. Significantly (p<0.01) increases of

absoluteandrelativeliverweightsweredetected

in EtOH controlcompared to thatofintact

control.However,significantly(p<0.01)decreases

ontheabsoluteandrelativeliverweightswere

detectedinsilymarinandallfourdifferentdosages

ofGJD-treatedgroupscomparedtothatofEtOH

control,respectively.

Groups Absoluteweights(g) Relativeweights(%)
Controls
Intact 6.530±0.434 2.528±0.169
EtOH 11.162±0.952* 6.570±0.713*
Silymarin 9.457±0.885*,# 4.974±0.524*,#

GJDtreatedas
500mg/kg 8.822±0.620*

,#
4.348±0.488*

,#

250mg/kg 9.234±0.846*
,#

4.761±0.465*
,#

100mg/kg 9.540±0.613*,# 4.997±0.436*,#

50mg/kg 9.742±0.846*,# 5.248±0.488*,#

n=8;(Mean± S.D.);EtOH,20% ethanol;GJD,GongJin-dan;Relativeweights= (absoluteweight/bodyweightat
sacrifice)×100;*p<0.01comparedwithintactcontrol;# p<0.01comparedwithEtOHcontrol.

Table3.ChangesontheLiverWeightsinIntactandEtOH-mediatedHepaticDamagedRats

3.ChangesofSerumASTLevels

Changesontheserum ASTlevelsafterEtOH

andtestarticleadministrationweresummarizedin

Table4.Theserum ASTlevelsatatermination

ofalltestsubstances-treatedgroupstestedinthis

study were significantly (p<0.01) decreased

compared to thatofEtOH control,and the

changesofserum AST levelsafter60daysof

dosingwerealsosignificantly(p<0.01)decreasedin

alltreatedgroups,respectively.

Table4.ChangesontheSerumASTLevelsinIntactandEtOH-mediatedHepaticDamagedRats

Groups
Baselines

(1daybeforetreatment)
At60daysaftertestarticleand
EtOHtreatment(Atsacrifice)

Changebetweenbefore
treatmentandatsacrifice

Controls
Intact 67.50±4.04 68.31±3.14 0.81±3.08
EtOH 67.38±4.75 169.25±10.74* 101.88±8.56*
Silymarin 67.88±3.87 117.88±14.54*,# 50.00±16.38*,#

GJDtreatedas
500mg/kg 67.63±4.50 90.50±11.84*,# 22.88±11.46*,#

250mg/kg 67.88±2.95 106.25±15.57*,# 38.38±16.64*,#

100mg/kg 67.50±3.78 118.25±8.80*
,#

50.75±9.69*
,#

50mg/kg 67.75±2.92 120.50±8.86*,# 52.75±10.78*,#

n=8;(Mean± S.D.,IU/l);Serum AST levelsweredetectedusingautomatedbloodanalyzer(Toshiba200FR,
Japan);EtOH,20% ethanol;GJD,GongJin-dan;Change= [Serumlevelsatsacrifice– Serumlevelsat1daybefore
initiationoftestarticleorEtOH treatment];*p<0.01comparedwithintactcontrol;# p<0.01comparedwithEtOH
control.
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4.ChangesofSerumALTLevels

Changesontheserum ALTlevelsafterEtOH

andtestarticleadministrationweresummarizedin

Table5.Theserum ALTlevelsatatermination

ofalltestarticle-treatedgroupstestedinthis

study were significantly (p<0.01) decreased

compared to thatofEtOH control,and the

changesofserum ALT levelsafter60daysof

treatmentwerealsosignificantly(p<0.01)decreased

inalladministratedgroups,respectively.

Table5.ChangesontheSerumALTLevelsinIntactandEtOH-mediatedHepaticDamagedRats

Groups
Baselines

(1daybeforetreatment)

At60daysaftertestarticleand

EtOHtreatment(Atsacrifice)

Changebetweenbefore

treatmentandatsacrifice
Controls
Intact 24.75±4.20 26.13±3.83 1.38±5.13
EtOH 24.88±3.80 66.50±3.46* 41.63±5.04*
Silymarin 25.00±3.70 47.13±6.36*

,#
22.13±9.43*

,#

GJDtreatedas
500mg/kg 24.75±2.82 33.75±7.01*,# 9.00±7.17**,#

250mg/kg 25.00±2.73 42.25±3.28*,# 17.25±3.33*,#

100mg/kg 24.75±3.11 46.38±5.53*,# 21.63±6.07*,#

50mg/kg 24.88±3.27 52.38±7.56*,# 27.50±9.41*,#

n=8;(Mean± S.D.,IU/l);Serum ALT levelsweredetectedusingautomatedbloodanalyzer(Toshiba200FR,

Japan);EtOH,20% ethanol;GJD,GongJin-dan;Change= [Serumlevelsatsacrifice– Serumlevelsat1daybefore

initiationoftestarticleorEtOHtreatment];*p<0.01and**p<0.05comparedwithintactcontrol;# p<0.01compared

withEtOHcontrol.

2A 2B

2C

Fig.2.HepaticHistopathologicalProfilesDetectedinIntact(A),EtOH(B)ControlsandSilymarin(C)
TreatedRats.

Notethatnomeaningfulabnormalchangesweredetectedinintactcontrol,butseverefattychangeswere
detectedinallEtOH-treatedratswithhypertrophyofhepatocytesaroundcentrolobularregions.However,theseEtOH
inducedhistopathologicalhepaticdamagesweredramaticallyinhibitedbytreatmentofsilymarin.AllH&Estain;
Scalebars= 80µm.

5.ChangesontheHistopathology-Histomorphometry

ofLiver

Changesonthehistopathologyoftheliverwere

shown Fig 2 ~ 3 and the changeson the

histomorphometryofliverafterEtOH andtest

articleadministrationweresummarizedinTable6.

Inintactcontrol,noabnormalhistopathological

changes were observed (Fig 2A),but severe
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hypertrophyduetofattychangesweredetectedin

all EtOH-treated rats, mainly centrolobular

regions(Fig2B).However,thesehepaticdamages

were dramatically inhibited by treatment of

silymarinandallfourdifferentdosagesofGJDin

thepresentstudy(Fig2C,3).Consequently,the

percentageoffatty changed regionsin hepatic

parenchymaweresignificantly(p<0.01)increased

in EtOH controlcompared to thatofintact

control,andthemeandiametersofhepatocytesin

EtOHcontrolweresignificantly(p<0.01)increased

asresultsfrom fattychanges.However,bothtwo

fattychangedscoresweresignificantly(p<0.01)

decreasedinall5treatedgroupstestedinthe

presentstudy,respectively(Table6).

3A 3B

Fig.3.HepaticHistopathologicalProfilesDetectedinGJD500(A)and250(B)mg/kgTreatedRats.

Although,classicEtOH-inducedhepatichistopathologicalchangessuchasfattychangeswerealsodetectedin
GJD 500and250mg/kgtreatedrats,theyweredramaticallyamelioratedascomparedwithEtOH control,
respectively.AllH&Estain;Scalebars= 80µm.

Groups
Percentagesoffattychangedregionsamonghepatic

lobules(%/hepaticlobules)
Meandiametersofhepatocytes

(μm/hepatocytes)

Controls
Intact 7.80±3.12 18.94±2.46
EtOH 91.86±4.10* 44.06±9.01*
Silymarin 73.11±6.10*,# 28.29±5.10*,#

GJDtreatedas
500mg/kg 28.55±5.29*,# 22.98±4.01#

250mg/kg 65.07±4.89*,# 26.11±3.95*,#

100mg/kg 72.30±5.17*,# 28.56±2.25*,#

50mg/kg 80.97±4.62*,# 31.85±4.06*,#

n=8;(Mean± S.D.);EtOH,20% ethanol;GJD,GongJin-dan;Histomorphometricalanalysiswasconductedusing
automatedimageanalyzeratpreparedhistologicalsamples;*p<0.01comparedwithintactcontrol;# p<0.01compared
withEtOHcontrol.

Table6.ChangesontheHistomorphometry,FattyChangeScoresofLiverinIntactandEtOH-mediated
HepaticDamagedRats

Ⅳ.DISCUSSION

Among6typesofGJD components,antler
10
,

Ginsengsteamedred
11
,Cornusfructus

12
havebeen

showed antioxidant effects and EtOH-induced

tissuedamagemaybeaconsequenceofoxidative

stress
14
,therefore,thehepatoprotectiveeffectsof

GJD were evaluated on the EtOH-mediated

experimentalliverdamagedratsat50,100,250

and 500mg/kg comparing with 100mg/kg of
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silymarinasreferencedruginthepresentstudy.

WeiYilin(危亦林)whowasorientalclinicianin

thelasteraofYuan(元代)mentionedtheGJDin

his famous book “Effective Prescriptions for

Generation(世醫得效方)15”forthefirsttime.Since

thebook,lotsofclinicianshaveprescribed in

clinicalfieldusefully.Theprescription,GJD,is

consistedoffourimportantmedicinalstuffsto

strengthenthefeeble.Cervusforraisingupvital

energy(Yangenergy,陽氣),Angelicaforpromoting

blood circulation,Cornusforraising up vital

energy(Yinenergy,陰氣)andstoringthegoodsin

bodyandMoschusisforperforatingeveryorgan's

stuck so thatthe generalcirculation can be

promoted. Especially in this experiment 2

medicinalstuffs,GinsengRadixRubratoimprove

general condition and Rehmanniae Radix

Preparatawhichcanmoistthebody,areaddedin

theGJD inorderto duplicatetheefficiency15-8.

Testsubstanceswereorallydosedonceaday

for60dayswithorallyadministrationof20%

ethanol2.5ml/100g body weight twice a day

(equivalentto7.9gethanol/kg/day).Eachof8

ratspergroupwasselectedusingbodyweightat

10 days after acclimatization. Experimental

animalsweresacrificedafter60daysofcontinuous

oraltreatment oftest substances with 20%

ethanoltreatment,and changes on the body

weight,liver weight,serum AST,ALT were

observedwithhistopathologicalchangesofhepatic

parenchyma. For detecting more detail

histopathologicalchanges,percentages offatty

changedregionsinhepaticparenchymaandmean

diametersofhepatocyteswerealsocalculatedas

histomorphometry.

Asresultsof60daysofserialEtOHtreatments

caused hepatic damages, featuring dramatical

decreaseofbodyweightandincreasesoftheliver

weight,serum AST,ALT with fatty change-

relatedhistopathologyofliverincludingdramatical

increaseoffattychangedregionsandhypertrophy

of hepatocytes.However,these changes from

EtOH-treatment related hepatotoxicity were

clearlyreducedbytreatmentofsilymarinandall

fourdifferentdosagesofGJD.Similarinhibition

effectson theEtOH-induced hepatic damages

weredetectedbetweenequaldosagesofGJD and

silymarin.In addition,GJD showed a clear

dose-dependentinhibitioneffectsontheEtOH-

inducedhepaticdamagesinthepresentstudy.

ThebodyweightdecreaseafterEtOHtreatments

wasconsideredastheresultsofthedirecttoxicity

ofEtOH andorindirecttoxicityrelatedtothe

liverdamages,and thechangeson thebody

weightafterEtOH administrationhavebeenused

asavaluableindexintheefficacytests18-20.Inthe

presentstudy,thebodyweightandgainsduring

60 days of administration periods were

dramaticallydecreasedinEtOH controlcompared

to that of intact control as previously18-20.

However,thesedecreasesofbodyweightandgains

weresignificantly(p<0.01orp<0.05)inhibitedby

treatment ofsilymarin and allfour different

dosagesofGJD,inwhichacleardose-dependent

inhibition on body weightand gain decreases

inducedbytreatmentofEtOH.Theinhibitionof

bodyweightlossesbytreatmentofsilymarinand

allfourdifferentdosagesofGJD wereconsidered

asanindirectordirectevidenceoftheirefficacy

ontheEtOH-inducedhepaticdamagessincebody

weightwasconsideredasaputativeindicatorof

health.Similarinhibition ofthe body weight

decreasesweredetectedbetweenequaldosageof

GJDandsilymarin.
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As results of EtOH treatments, hepatic

damageswereinduced,andtheconsequentresults

inseverefatty changeswith increasesofliver

weights and liver-body weight ratio
20-1
. The

inhibitionofliverweighincreasesbysilymarin

anddose-dependentinhibitionsinallfourdifferent

dosagesofGJDwereconsideredasdirectevidence

oftheirefficacy on theEtOH-induced hepatic

damages,andsimilarinhibitionoftheliverweight

increasesweredetectedbetweenequaldosageof

GJDandsilymarin.

AST, formerly known as SGOT, is a

mitochondria-boundenzyme.Itisfoundinseveral

bodytissuesbutisespeciallyhighinliverand

striatedmuscle.Serum AST activityiselevated

withskeletalmusclenecrosisandhepatocellular

necrosis.Elevatedserum AST activitywithno

ALTelevationindicatesmusclenecrosisbutAST

activity risemoreslowly than ALT in liver

damages and indicates more complete cellular

disruptionbecauseitleaksfromthecellonlywith

necrosis, not membrane instability
22
. ALT,

formerly known asSGPT,ispresentin large

quantitiesinthecytoplasm ofhepatocytes.This

enzymeenterstheblood when livercellsare

damagedordestroyed,andcirculatesforafew

days.Thisenzymeisa sensitiveindicatorof

activelivedamagebutdosenotindicatesthe

causeorreversibilityofthedamage22.Damageto

theliverafterethanolingestionisawell-known

phenomenon,and theobvioussign ofhepatic

injury istheleakageofcellularenzymesinto

plasma23.Theincreasedlevelsofserum enzymes

suchasAST andALT havebeenobservedin

alcoholadministered rats,which indicate the

increasedpermeability,damageand/ornecrosisof

hepatocytes24.Theinhibitionofserum AST and

ALTelevationsbytreatmentofsilymarinandall

fourdifferentdosagesofGJD wereconsideredas

indirectevidencesoftheirefficacyontheEtOH-

inducedhepaticdamages,andsimilarinhibitionof

theserum AST andALT levelincreaseswere

detected between equaldosage ofGJD and

silymarin. GJD gave dose-dependent high

hepatoprotectiveeffectbyreversingthechanges

producedbyethanol.Theobserveddecreasesin

theactivitiesoftheseenzymesshowsthatGJD,

tosomeextent,preservesthestructuralintegrity

oftheliverfromthetoxiceffectofethanol.

Moreover,alcoholadministration producesa

spectrum ofhistologicalabnormalitiesintheliver,

asdescribedearlier25.Liverhistologyofethanol

administered animal showed pathomorphologic

alterations.Thesechangeswerepredominantin

thecentrilobularregion havingreduced oxygen

perfusion.Hepatic damage may be partially

attributedtocytochromeP450dependentenzyme

activitiesin liverthattendstobepresentin

greatestconcentrationnearthecentralveinand

lowerneartheperipheralsites26.Treatmentwith

GJD reducedthemorphologicalchangesproduced

byethanolandgreatlyrevertedthemicroanatomy

ofthelivertonormal.

V.CONCLUSION

Baseontheresults,itis,thus,concludedthat

GJD showsclearhepatoprotectiveeffectsonthe

EtOH-inducedhepaticdamages.Thepotencyof

GJD compareswellwithequaldoseofsilymarin

withrespecttoallhepaticmarkerstested.Hence

itmeritsfurtherdevelopmentforexploitingitasa

therapeutic agent. Multiple mechanisms may

interplayinitshepatoprotectiveeffectandfurther
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researchonthemechanism ofactionofGJD is

underway.In addition,furtherinvestigation is

needed to identify which herbs and chemical

componentsofGJD are responsibleforthese

actions.
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