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Attenuation on liver damages of Vernonia cinerea extracts in

alcohol-induced hepatitis rats
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UNANED

yighnenm (Vernonia cinerea Less) fivasulnsviostuiwurilludszmnalneil
n'ﬁﬁmﬂ*&’s‘luﬁ‘i')’i'umﬁiuﬁmma‘} m‘saﬁ’mwfﬁ'ﬁmanﬂwuwuiﬁﬁqwéwﬂatnﬁ'ﬁ"z'nﬂ'mmﬂwma U0
qwﬁmumsanmuLLauqﬂﬁmuauuaaasu I'iﬂwumnu,aanaaaaL\Juﬁm'luﬂmmammwuavmmmaa
nsidedEavlan aanmsidsuenuealurunagaiianefiuniuna miﬂwu.auauuaaas i
nmMswasuademusadiayaislgadfiunasnIEsunNToNIEY msﬁnmummaau qvisanns
ynanefuresEsaiaanenIMIazHATBETENnRoN TAIIBYYASHSY 'lum’.lumuamaummam
uoa nyvnlngimear (Sprague-Dawley) 1¢Sutenueania 6 ndw/ilans/u fasefu 60 Tu ule
Lm.,’m‘iuﬂmau‘l‘imLﬂH?‘tlaqnumuwm’m‘i"ﬂumu‘hm alanine transaminase (ALT) Wag aspartate
transaminase  (AST) wuiwﬁsuﬁmﬁuﬁuadﬂaﬁﬁaﬁ'}ﬁm Lﬁmﬁauﬁununa'ummw’%anduﬁ”lﬁ%’u
naiﬂa‘i,uﬂ‘smmwaammammnu Faladnmeiudniaunntenuea maiwmsanw;uman*unlu
m'umﬂ 125, 250, 500 faansu/nlansy nwumﬂmmuamauswnum'ﬂmmamuaamamaqan a5
Ky i ansadavanenu1ilunng 500 uaansu/niamu dnnsnanseiuues ALT wag AST Tuld
AuasdlenadounareIE ARG INENYMINDNNTATNYIADATY Tagyinmsiamidiunauans
malonidehyde (MDA) MeA5 TBAR assay WU aﬁanmwmmaﬂ*ﬂﬁlwnfumm mmmammsai'm
MDA 'lu'lniﬂﬁsuumnmwumnmmavmuamﬁummamuaaLmamquuaammmqam dlawleuiiu
nquwyiinmedudniauiazhilisuansain mawmaaummL\JmmnsJuwau'uaaaﬁanmmmmanma
lumﬂuau"!,mﬂmsanmwmmanmﬂummﬂaa (5000 Hadn3y) lmnmwmawummﬂnmuauwuwumav
FusauTneyiea nsAnuiluanalivhuin ansataudmenvniinuasade qua’l‘umiaﬂ
nsasNeYYadaTy Fedanaanmsvhaeiulunnsdusniaunnueaneses @rsafavenany1al
wnltilesilAnviitodivarsundesiulusesuadiinsely :
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Abstract

Vernonia cinerea Less (VE), a local herb commonly found in Thailand, has
been used in many folk remedies. VE extracts have showed various pharmacological effects
including anti-inflammatory and antioxidant properties. Alcoholic liver disease (ALD) is one
major cause of public health problems and death worldwide. ALD is resulted from a long
term expose to excessive alcohol. Toxic metabolites and free radicals produced from
alcohol metabolism cause liver cells injury and induce chronic inflammation. The study aims
to investigate attenuation of liver damages and possible mechanism of action on free radical
production of VE water extracts on ethanol-induced hepatitis. Male Sprague-Dawley rats
were received 6 ¢/ke/day alcohol for 60 days. Liver function enzymes: alanine transaminase
(ALT) and aspartate transaminase (AST) in plasma were measured. The enzymes; ALT and
AST were increased significantly when compared to the control rats or isocaloric equivalent-
glucose rats, indicating a stage of alcoholic hepatitis. The alcohol induced hepatitis rats were
received VE extract (125, 250, 500 meg/kg) for another 45 days. Our results showed that 500
me/kg VE extract was significant attenuated the ALT and AST enzymes. Free radical
productions in liver microsomes were measured as malonidehyde (MDA) production by TBAR
assay. VE extracts at all doses reduced the MDA significantly, compared to the hepatitis rats.
Acute toxicity of single dose VE extract (5000 mg) was tested. It confirmed that VE extract
has no acute toxicity in normal rats and alcohol-induced hepatitis rats. This study has
demonstrated the safety of VE extract and its effect on free radicals reduction that results in
attenuation of liver damages in the alcohol-induced hepatitis. VE extracts should be further

study in clinic trial.
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Exclusive summary

UsswAlnefimumanvangvesiuiivapilnsuassinainanldlumstininuilse
panszaumsaitduveniuin wehaenu (Vernonia cinerea Less.) Whinilslufivaspilnsviosiu
Amsilddudnsznoulumsinulsalusserutinwesing venanilludyTomdnuisi
YyFernnayulnsldussgramghnenvnliluganninuesimmi Jagduiissaunsdnui
Wi mdhaentniignimendsinemainuats gstunsside fuaisdenisdniay Fiu
ayyadasTasinImgs AeuasatamdnenyniaiasiidnonmlumsvsasneBanmmsvhans
iwagannssniaureslsaseseinagldi ar1sdrdyvesarsataornngh Wy dasvanengy
sesquiterpenoids ﬁqméﬁue‘]”ammﬁamaéuasmmws’mww waauzisy  wazarslungu
terpenoids  AignaRIuN1souYABaTELazduNTSNLAY uennilasatandnenuiany
Yasadouazdiliiinoanuduauniuiivsusssiiudsundy arsatandnenumafadumilely
Rumplnsfasduitiunliulunisininwinmsdnauiied sausnnssniauluwadiuiign
nssdudoiemuoa Lileszasnnsmsdiiuveslsanieldifiuenlunisinulsadusnueanesed

Tsalsaduainueanosed (alcoholic liver disease, ALD) ihmildluanmamanuea
msdefinvestsznnsineuasilatinsaiiiniy ssdniseuielan (world health organization,
WHO) wasgudidetiymanimenuiandififuinssmnsineuilnaueanosadiiniu wasnisiy
weanssesuiliutiafoiduagegaidsmansznudoguam Tsaduanueanesodniingdanimi
viannvans sawsitinn gl (fatty liver), Fudniauidess (chronic hepatitis), AUl
(hepatic cirthosis) Wazazi3aiu (hepatic cancer) viiliiAnensvninaiinunineuaziudsunyag
myviauvsaeulsuvdnludu  weanesediigvihasiulasieyueaszgnivasuwasifuuasle
a15fiy  acetaldehyde uazayyadassiiannsmviansad  uvnTERUNTEUILMISALEUBEN
soiiles  Tsaduannuadnesedithmiislulsniidshifioaldlunisinuliveuamendiin - wénms
SnuniiRfigaRensuzaavisanmsansigaaiulngnisannsadaasoyyadasuazansnents
Sy msammsiunednased mslilavuimsimuizan msliemsealnsdiovzasnamquuse
vedlsamuemsiniy  msiannsmdeayulnaflesnulsaiunieasuntesiy  (hepato-
protective agents) 3alumuamiamildlunisinwilsn

msfnniliagusrasdilonndeugriaamsviaresuvesasatandnenunluii
lunmsdudniauaniemusa Tnsdnulumymeasanadiildsuiomusalunnagaduszoznan
Failnendanmadeiulsaiuanueanssed  Wlawwadiugninasesyinliissduenleiinerdeinms
VNUTBIIU (alanine transminase; ALT Way aspartate transaminase; AST )'luﬁa']ﬂmqa‘ﬁUBﬂN
Ieddy wasnnuamsAnywuiasanagnenamlutun 500 fadndu/Alaniy annsoan
sedupuleiifvatomaihanuesiuis ALT wag AST lunyvasssiiiinnmefudniauanionuea
1 wazansadmmghmenymlununaiivagey ansnanmsadueyyadasshilulaslouaniuues
wydinnmzdusnay  ilevaaeushumnuduividsunduvesasatavgnenulfuandiiiu
daaudn ansatavdhnensmlunnagibiviliwmeaswnfuasnyiinnnzdusnaudedin way
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lidswaremsvihuvesiu  adhalsAinumnwamsdnsmuiasatavgneonvmenvsiinasens °
assgauhdldidndos

msdnmiliiudumihiiondulsslonisenmsidolussfundin - wasmmiransadin
wemenunluldlugiedely atlsimumsiinuansdrdaluansatavghasnunhinh uasnaln
nseengrisemsiumssniauavqrsdueyyadasdlussduad  savinsinvanunduiy
Fotmwemtnenumssniussdosdinsinunludedn manmsinuilldendundngdoyadanmil
Tumsthodaddumaiamplnsviesiu ndhnenyn Fdunlislumsianiielftunsinulsaiy
nueanesed sammsihlldiduedumssniaulunmslsaitesaingg
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dg = o/
LanuInN13IIY
uni

fayulwsludszmalnefinnumainnatsvesiugiiy uaziinsifivayulnsvia
csi'mqm’l‘a’flum'iﬁ"rﬁ’m%’nmmmma::T'iﬂmmmﬁﬂ'afm"juawisﬂumsnﬁﬁﬁuwaﬂﬁummqmu
msfnumMeinemanifugniiiedesiummifivapinsanldlummsumd Weduasunsh
fwayulnsluviesdulugnisianeraningiunsluvsana WiAaussleniogsedredsdusie
Usgine v1nj"manmmﬁuﬁ%é’uqnﬁmmintﬁ}"ﬁfyts?]ﬂmaswu"lﬁ’ﬁ"ﬂﬂ‘luﬁaq?{u wazUszimelunau
1013y Temainermanifie Vemonia cinerea Less. wimanumgniildifudiuusznaulumisen
A9 luyssiaduuazduienngiu ‘lu'{hqﬂ'uﬁswmumsﬁnwﬁ%‘lﬁlﬁudwzﬁﬂman'umﬁqwéma
indwingmannvas 017 qrislumsshidenveiide FunaSouazmuounens funssniay aald
ann wagduilaamy venanildsiimaimgdimenumimyageulumsinulsauzide sankiina
wehmenunldlumsidnyvslaeiaunduree s1en vie awsviu Woansnsnausranmsin
ladluywd WudnyFomanuiani SoyToranayulnsldussgramdhnonanlilusanauesin
yd smmamsfinundesuiinuasatangnenuiignsanmssmaulsi Tnodnaaamsaing
aseyyadase (W lunsn senled uagarsnemsdniau 819 lelaAwd tumor necrosis factor 39
dngdidhenmlunistzasnesanimmsiareadonmssniavuedsaieduineléa wenaanil
asatavghnenuniinaudasadouasdihiisemuiuamuduiiviuseifivdsunduasiv
Fo%a

o 4 1 " . = |
AMEAUBNEUIINLEENBEDE (alcoholic liver disease) WWumnihlulsasumbuanvg

%
v ey @ &

Fuquesmsggdoistinuasnindauuesszansine uariivnliufivmndy ewnnisuilaa
weanasaduaaszansineifiuiy sweuaniunisaiueansseduesessniseuaelan (world
health organization, WHO) 11l a.¢i. 2014 wansliidiiuszansineergdod 15 Tiuly Sanads
USinanisiaueanasodsanugstu uavddasmansenumaiuguatwnuiiszainsnesisnsinig
deFinnlsafuudaiutu deaeandostuswauanunisainisuiinaniesiuweanasaduas
wansznululdssinelne U 2554 Tasauditedgmigsamudn Sesas 31.5 vealssansylugiuilan
weanessa wseAmu 17 duau wazludieszeziaan 10 U (U w.a. 2546- 2556) ddndruvenin
fuvsgsufindu uasiivfinunisuoanosediudedifinty nansenudeguamnuitneanosed
Fafutedoidomequamdudunils uanNINLTINUI1 MsPaTeshuusanasadnoniszlsnly
sUnvvraslgmseguamdn uvialiuainediivg uaslsafuainueanssed nudidu Jaguud
Liflndmivinulsaduainuednessd minvindnAensyzasaiiuguusavaslsalngnisvesiy
Liliwadivimdsegliligniinareniawadnoifiniy uenaniimsinyuilenergnninnmei
annsadasteafunisannshaisiadiuainlsaduanueanesediiesuiaiilon aziiuied
msfnufivaylnsviesduiitiguandisumssnauasayyadassumaasululsadu tehlugnis
vinndueayulnsdmduinulsaduaueansess

nmMsAnwgvsannIsiatadularaulasnisnIaivIne1vesdIsanang nanvdil
i madeinduasusnmpdnngnamandvinewazanuluiivessarsatamghaenvluny
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= o LAY o e ¢ = ° 1 ar )
naassngnnsgiulviinnmedudniauanueanesed e liiinmudlawasihlugnsiannasin
wemenundmsuliidusayulnslulsadudniauainueanssed Tunnadindely

nguszanvaslasen1side
1. levadeugvsanmsvhaefuvessatavdnenum (Veronia cinerea) Tumynaasaiign
nszAulilinnedvdniauInueanased
Wieuseliunavasasafiamahnenyisestiuayyadass Tudsuasluduvemynaass
ievaaeuamdufiv  (acute  toxicity) ﬂaamiaﬁ’wnj'manmn’luméwmaama:mgﬁgn
nszgultiAinnmedudniavannueansged

YBULUAVRINGIVY

Myl dumsiinugvdannisvhareduresasatmudhnenvdennesusnausnien
uea MATeiifiunisvaassiudninaasstnslimyanlnajgnnssduliiAnnnesusmaulamsl
weanegadanseiI YRR MERUSiay uazinumageuUseansnmlunisiudinsvhanedures
asanangnenysuisuiunisldansunnsigiu fe silymarin %QL‘TJuawsaﬁ’maqu‘lwsﬁﬁauw
Tunandiin

ATNUNIUITIUNTTA

weneny (M3adoduq ndvuatios, ndfazens, naaniu) \Ouiivaaulng
Tunaulady ﬁ%aﬁwmmam% Vernonia cinerea Less. ﬁ‘ulumsqa Asteracea msthanldiduen
ayuinsuszneuluimeidaqlunouaids Suide Ju mavslulsamelng Mananemsinu
wansbishuimgnenvniignimandaineriivarnvats e diduiigndnsuanes $hwusa
an Snwanannindeu Snwddu (Kirkitar, 1975) s10aunisanenludainaassuansliiiudaau
1 miaﬁmmnmﬁ"}manmaﬁqwémunﬁﬂwmsﬁaq A13dNAINILDAIN LUN 1NBNVIINYINI
anadunissniay anld wazanuanlddlunyiignnseduliiinnissniaudae carageenin,
histamine %38 serotonin Ltasﬁqm%"{ﬂﬁtﬁmﬁumﬁ’lunwsé’mauuaa‘lw’%u (walewa et al., 2003;
Malaya Gupta, 2003) 'lumgﬁqﬂﬂ‘szﬁmﬂu‘l’faﬁ'maugmmaﬂﬁ 9 m3BiAd (rheumatoid arthritis)
dleldsvarsadnanaenndnensaamisaaneinissnau Tavaneinisteviunazansydu
Lau1~im"luwa'1amﬁqaﬁumnmqsé’maulﬁﬁ (Latha et al., 1998) Tunanemsdnuilauanslsisiu
PasadandnensndmuiniigidudenuaiiGevaunsuuan enii S. aureus, B. subtilis uas
WNFNAU WU E. coli, P. aerugenosa (Gupta et al., 2003; Yoga Latha et al., 2009) ‘i’JlJY:l:QfI
quidf1unziia(Pratheeshkumar and Kuttan, 2012) luilaguuldiinisimdhasnynuvindue
*zm'[*ﬁ'ﬁm%’mﬁnuw%‘ TnawuimghnenunansadisaneIn1saeuel (withdrawal symptoms) Tu
dRmunldAuasyiao@nyudi5atu (Wongwiwatthananukit et al., 2009) Tnsngnenyail
naanm oxidative stress LLazLﬁumwﬁams‘lunéu beta-endorphin (Leelarungrayub et al,,
2010)
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; ansdrdgussansatninugnenanlulumusanisaaslsesy 9nnsIATIEH
wudrilansuatengu laun steroids, glycosides, flavanoids, sesquiterpenoids waz terpenoids
(Toyang and  Verpoorte,  2013) awsﬁwﬁ'&yﬁﬁqw§wwmﬁ’ﬁwawﬁ’mﬁums‘lunq’n
sesquiterpeniods A vernolide-A ?quui'lﬁqw‘ﬁ"ﬂ’uﬂgamiu.ﬂaLﬁiaéuasn'mmi'm'imﬂ
(antimetastasis) siplwaduzise (Kuo et al., 2003; Pratheeshkumar and Kuttan, 2011a) uay

LY

a15lungy terpenoids Mislgnadumsoyyadassuasiunissniay (walewa et al, 2003)
agslsfinmunalaniseengrivesansddnlungrnensnidilidamunasdinsdesinisdnuidely
Faumnuduiiv nnsiinvndeadunudn arsadandghaenvniiaudasade Welkarsanaly
milunungegeililunisvaasy (2,000 fadnsw/Alaniu) hinudriivyaesuaghisiniunuiy
sioaiuazdfy (Latha et al, 2010) arsadavamenynIadunilslufivayulnsiosiudi
wnlinlumnhaininvinngsnaudess saumnnznssnavlugadiuiignnszdudaeion
usa \Wevgasnmzmssniuvadlsavieldlunsinulsafunnueanssedals

Tsaduanueanased (alcoholic liver disease, ALD) iunilslulsafiinuvesly
Uszmalnouazivualiussiigvinisalidalsauindu aumgudnunainnisidsuieanssed
Ansefuluszarauuuadld@uluiinugs FuhlugnaialsadusnauEess asinnstann
wersanmasalsabilnaidungduuds (cirrhosis) ugi54 (hepatocellular carcinoma) wazns
detinvesiaeluiign (O'shea et al., 2010) msuilnakeanssadusatszmnslneiuty ssam
aoumsniueansgaavaweAniseusislan (world health oreanization, WHO) Tt a.A. 2014
wansbiviuinssunnsinengdad 15 DUl frnadevfinumsiuuoanssednenugeiu (7.1
dns/au) WudaviigandiiAadeiilan (6.2 dns/a) wargaiudesyinuesdiadoUSinmunsaiue
anegadsiomilutelde (3.4 dns/aw) venainisemildiansmanssnumaiugunm wuiwssens
nefignsmadedinanlsaduuadiviy Faaeandesiusissuaaumsainisuilnaaissd
weansgadnaznansynuludszindlng U 2554 lnsguditetdymgamuindssonsdingussunn
17 drunu wieAndusasas 31.5 uilaaueanesad wavludasszesiaan 10 U (0 w.a. 2546-
2556) Sldndauvestinfuuszduiviy waziviuunisusinaueansseddetifiviu nansenuse
quammuiueaneseddndutiedoidemsguamsudunils uenanidmudn nsiuweanesed
neliinmselsaluzuuuvresdymideguamda vinlduaingdfimeg waslsaiuanusanssed
AUAINY ;

s1msnadiinveslsaduanueanesed (ALD) Tuagivanimduvesiiae Tu
szavusngtheliniionishiiuda 1y seumdsie 1Weemns Wemsduiuvaslsaunniuuaslyl
fimsdasiumsianswadiv axfloxmsmndindauiesninnisiauvesduidslu Tdun &
WaBe MINARINATIU (jaundice), oeuu (ascites) v Hsudoadeinini ns
wesdenfinund Aomfsdidad Andedieilenngiduiuanas fiennistuszuvaussdaunans
(hepatic encephalopathy) fin15Asuesveaide (urea) uasmsﬁwhqqlus’wmagqmm"}'u
uananilfuas ALD  Tussszivudsesiinnnzunsndouduqiizuuss ¢ 1wy naseszuula
(hepatorenal syndrome) uwazugi3adiu (Gramenzi et al, 2006; Heidelbaugh J, 2006)
vimnnnsveslsauseneudae 4 Tsandn Ae lusiuiniediu (fatty liver), Ausniau (hepatitis), i
w94 (cirrhosis) Wazuzi§aiu (hepatocellular carcinoma) (Arteel et al., 2003; Sougioultzis et
al,, 2005) navasloNIUDaRENTIWABUWams s anmlsaluTameiiaududeunasiinalnnig
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s o 1w oo < <
aanqwﬁmnm‘ifawa'muma WUIﬂEJW'N'UE]\TLSVI"IHEJEMEIWULﬂﬂﬂ'mL@ﬂﬂuﬂﬁﬂa‘igﬂlﬂﬂﬂuuﬂﬁﬁﬂ

maamumaﬂgmm oxidation-reduction magLeulyinan alcohol dehydrogenase laans
acetaldehyde iufiv Lamuaa'é‘fannL'Ua'uuuﬂaaﬁwssuu‘lﬂaﬂwaa (microsomal ethanol
oxidizing system) moloulysl cytochrome PA50 2E1 (CYP2E1) ldansnausuyadass (Lieber,
2005a) % acetaldehyde uazeyuadasLneg dnanansaiiindda lusiy LLa"‘l*unumq*]'luwaa
o] m'lvrann'ﬁmmﬂwaamuuauwaaau']mum (Arteel et al., 2003; Helmut et al., 2005;
Lieber, 2004) "Lu‘[mﬂaum'smﬂumuusn‘mnnmamavna'lmnﬂni VIUMIBNLEY navinlians
nam‘sanLawuﬂmqf]zmn‘ssmuuavaﬁmmmnw

mMs¥numendiinuesfing ALD Mifflgafomsvsasisadiusniaunazannisadne
drsneniseni@uiaveyyaddsy mssnwmueins Hudulimsgquanisiulasuinisidundn
(Leoni S, 2006) TumandfinfusziFuduarnmslidine an as \dnn1sauweansged saufunis
Tlavumsimngay iosnddlifionfildlunissnunlsail Tufihefifinnsiudniaundaons
§$uenflannissniavaiineneg e nqualiiuseest (corticosteroid), pentoxifylline Faiignd
Sudansuda TNF-L, aslunqueinuayyadass wu S-adenoxylmethionine (SAMe), N-acetyl
cysteine  AguIBUAvBAMUAITABN1TENIEU (monoclonal antibody) wasnguansannaniiy
ayulws silymarin (Zhang et al.,, 2013) agrslsinuenausinegeslinanisundesdulidniou
LLa"umm'i‘lumUiuaqmaﬂau*zmsmm (Day, 2007) msthaulwsuazansaiaayulnsiiaindad
gvidazasnmesniauisesaldiorsannsotlestutaserasnisvnanoisadiy mﬁuu‘lmumawm
‘IuUssmﬂ‘lwuuazm&ﬂszmﬂwumﬁmmﬁnmLLu'ﬂquunmﬂuaﬁﬂnﬂaawaamuuaumaams
oL@y 819 Thumergia laurifolia Linn, (579%90) (Pramyothin et al,, 2005), Phyllanthus
emblica Linn. (uzanudau) (Pramyothin et al., 2006), Artemisia capillaries (Koo et al,,
2002)

aunsaluazignisinu

dnsanavginenyn

rwimgineny (sameviavinssiu Swdafivalan) wmanduddunasnenvemah
nenyngminvihivazen euliwiuwasgostivuman nawimghnenuninnatndeh (water
extract) Tnldindnsarinansuuusenidn  (Soxhlet extraction) Tnewinliszoviia 16 dalus T
waemhasends unumumsataildiuminnnseuasilividunnzsdenudaks (freeze

o v [y el a - '
dry) asaifauia (crude extract) ildaeifiulifigamai -20°C wieldmsnadeusisly

nsinseadnivaanuaznIsnsziunuaassfasionIuea

Mu'm'ﬂwmmﬂﬂ (rat) mawus Sprague Dawley u'mun 180 200 n3u mnﬁuﬂﬁm'mﬂaao
wisf aninendeuiina gmiminluieadss anwdninanoaiton1side aminerdousms i
msAuANgUil (22 + 2°C) uagmmty uaslduensuanimuund (ad tibitum) feuduns
nnasmilduant wyvnneudumsmaasssvithminuszana 230-250 n3u wgnuunguas 6 ¢
dtail

1. NQUAUAY
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2. nguléi5u 409% ethanol (60 Fu); uay t Suil 61 16%u silymarin 100 mezke (40 )

3. nguil#i3u 40% ethanol (60 Fu); waz o Fuit 61 163 vehicle (normal saline) (45 )
4. nguléf¥u 40% ethanol (60 ukuay o Juil 61 145y asaianghaenum asansly
phosphate buffer saline (PBS) Tuauin 125 me/ke (45 Y1)

5. nalsi¥u 409% ethanol (60 Muuaz n Fuil 61 16¥u ansatavgnenun asansly
phosphate buffer saline lusuin 250 me/kg (45 1)

6. nulldisu 40% ethanol (60 Fukuas a1 Suil 61 1#¥u arsatandnenum azandly
phosphage buffer saline Tuninna 500 meg/kg (45 )

7. nqulaisu 60% glucose (isocaloric to ethanol) (60 Ju); waz a1 Yuil 61 143U vehicle
(45 Ju)

nsvadauaudufividoundy (OECD guideline)

wgimawssuasatavdinentminiadsalusnags 5,000 me/ke vniudanneimslugas
24 Fluawsn ddninmassdeliPialigunneamsdeiiung 2. fani mndusafudeauasyiili
Agadee i madauradenIsiuvesiudely Rudsunduiissvadeuidlumyuniuasuyi
L%y 40% ethanol Tusgsziat 60 Ju Tnevhmavaassluny nquag 6 i wail

8. naulldsuansatavdnenvndaies 5000 me/kg

9. naléisu 40% ethanol (60 Fu) uagldfuarsatangnenumaiuien 5000 me/ke

NSNAFIUNIT LAl
a ) o ° y e o 4 &,
waavyynmszgaiivanUatsuavgminntunendsunanmsy - 3,000 mpm W

o A a 0. dd iy o o vl o v e a a
vuziIa1 10 W Mgaumgil 4°C Funlmsihinsiamsvhauveseulaiineitesiulssansnw
M5Y¥9UeNiU WU alanine aminotransferase (ALT), aspartate aminotransferase (AST),
alkaline phosphatase (ALP) Wway lactate dehydrogenase seymhensIantsviaeuled

(Human™, Wiesbaden, Germany) ramsnaasilagsuAIganaulEs (absorbance) Tnsawalng
Winfines wasthdnndnnundulieglumieves traditional unit (U/L)

nsanalulaslonea (microsomal extract) ity
Ay 1 ¢ ludnsazae phosphate buffered saline (PBS), pH 7.4 gminndafiududng

y - v " & o y . < " '
uasUuazidunmy homonenizer antininntuusndis centrifuge 1 4°C (10,000 g x 30 min) dau

3 } , o
supernatant QnLﬁ'uLLé”Ju'}u’lﬂuLLUnﬁﬂﬂﬂﬁ’Jﬂ ultracentrifuge 91 4°C (100,000 g x 1 hour) uduen
] a4 o ] = c‘l’ o e 5 =1 o
dunnnenau (pellet) Faluaau microsomal extract 9nttiagenu Mnuunnuluasasate PBS il

20% glycerol uanfulifgamaii -80°C dwsuthluléia oxidative stress sioly

n15UsEiuNIE oxidative stress Tudu
Tansiiaufiisen lipid peroxidation at38 tiobarbituric acid reactive (TBARs) assay g
10U malondialdehyde (MDA) %’mfjuwﬁmwaqmﬁwwmﬂﬁﬁ?m lipid peroxidation ﬁaﬁﬂu

o o 1 . & 4 e [ a . .
i Taenirda microsomal extract yniilawasuluinuSinalusiugie BCA assay kit (Pierce®)

MNenuidsaduanyiol R2558059 12



9% microsomes 2.5 me/ml U3anas 500 UL 1730 TBARs Tnensifia TBARs reagent (1.4 %

trichloroacetic acid, 10% thiobarbituric acid, 8% HCl ratio: 1:2:1) waiunuy #1 90 °C i
1 dlw wdminillibuiigumgivies washluin Auorescence Fimmemady 485 nm
(excitation) waz 535 nm (emission) AfldtiwnAUIMMIIING MDA 91niunsHIATEIY MDA
Tumhelulastuans

= &

nsizidoya
Joyavimnaasslnsmsimanimaassndediislunguaivnuuazngunasgeuiilasu

o o 1 L vl | ' = a ¢ aa
HaINNSINGI08 19U 3 A% wasuanwailumade (mean £ SD) mMsnszinada Taens
Wiguiisurmanuunninediaidodfy seninnguatuquuazngunedeu sl student t-test
] < = ' " v ' a ¢ aa [
(P < 0.05) lunsaliimsSsuiisungunaaeunatanguiungumuny n1sitAserinie atnesld
ANOVA (P < 0.05)

Han1sAnNEIIde

o v ' ¥ o = a a o ey o
ravesdsaiavegnenvdeteuleinisrtesiudssinsamauluvyuaniinsiudnauain
LlLNIU28

o e

wyymagnnszubitianmzdudnay neldsuiemuealutinagsgn 6 g/kg dodu
IngUaurinmaseliois (oral intubation) Ansiafiu 60 Su tazaziinsifiuideanyyn 2 &lawm
Wishumaaeuszaueulsiiisadasfuussansamsy (iver function enzymes) @5y 2 wila
win fAe alanine transaminase (ALT) #3® serum glutamic pyruvic transaminase (SGPT) wag
aspartate transaminase (AST) %58 serum glutamic oxalocetic transaminase (SGOT) wen9 Nt
iulesd alkaline phosphatate (ALP) @wuldluwadviorhaluiu wag lactate dehydrogenase
(ALD) E'J'ui‘]umu"l*aﬁﬁnaawﬁmﬁf\]3WU:"'1§J"35€1’U§<1ﬁmﬁmﬁaéﬁugnﬁwma INHANTTNIAGDY enzyme
activity Tuwanaun wuaneulesl AST way ALT ﬁsxﬁmﬁuqﬁuﬁmﬁm dlelienueaiinseiuuiy
60 Y ﬂswuiﬂﬁﬁ361’%a&Lau"l,fmiﬂz&aawﬁmq&?ﬁ’uas}waﬁﬁaﬁﬁﬁmﬂjmdaﬁﬁLﬁaLﬁwﬁ'unq'umuqu a8
uamslugy 1 (1A-18) Fudumsuandishimyilduenusannnzdusnauedadamu dmsy
wasio ALP uay LDH wutssdueulsifiunlinfivtuduiy edhalsfmussduievlsnl ALP way
LOH fidisduiilifideddymeadidioieutunduauny fauandlugu 1 (1C-10)  9manimy
ymeglunmzdusniavinudangulowraznguéinildsuemusaraiiemniusazldsuivhazas
(PBS) w38 asananginenualusuin 125, 250, 500 me/kg w3o silymarin M 100 me/kg st
Andieudn 45 Junanisiinuuanddiiiiiui asafagnensmiianseiu ALT, AST wag LHD Tuwny
imiiAanmrdusnauiazdnddduonueanntu  Tnsasatandghnenufiaradidy 500
me/kg a@nansnanszauloule ALT, AST uaz LDH laegriifuddymaadia agrslsinuansanalull
nafoNWAB ANz ALP uenvniinsinwildonudn sitymarin annsoanssiuieules AST
iisadnisesaisliannseanseiu ALT, LDH way ALP g Lﬁatﬁauﬁ’unzﬁwgﬁlﬁ%’ummuaaum
fvhazate (PBS) duandluguil 2 (2A-20) dwiungumyiildsunglaalimdsmuiisuinfuiom
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" 5 . 1 vas v oow P Y o o ca] ¥ w
usa (isocaloric equivalence) wunslasuvaslimdsnuivunhifussaueulsifnedoiu
UszAnSamsduidaniesuslithioddynieada

1A Effect of ethanol on serum ALT 1B  Effect of ethanol on serum
in ethnanol-stimulated rats AST in chronic-stimulated rats
70.0 - 70.0 - 4
£ 60.0 - £ 60.0
= -
2 50.0 - 2 50.0 A
g 40.0 - E 40.0
5 30,0 £ 300
< <
£ 20.0 - £ 200
E o
3 10.0 - 3 10.0 -
0.0 . 0.0 L
Control Glucose control Glucose Alc
1C  FEffect of ethanol on serum 1D Effect of alcohol on serum
ALP in chronic-stimulated rats LDH in chronic-stimulated rats
60.0 - _500.0 -
= E
g 50.0 ‘“é: 400.0
=" i “
g 40.0 9 300.0 -
f 30.0 - i’
< 20,0 - g $00
PE. 10.0 - 5 100.0 -
& : /s
0.0 - E— = 0.0 -

Control Glucose Control Glucose Alc

JU 1. wavadavueariasziuleulniifefosiuussansamdulunyiignnseduseniles 60 u
wyanlafulemuea 6 gke douiiadeiu 60 Fu navesenueasiassiueulsl ALT (1A), AST
(1B), ALP (1C) wag LDH (1D) 'luf&%"ugnﬁﬁm’;’ﬂﬁ‘}";aﬂmmiwmsﬁ”m'm'umtau‘lmj HaNSANYILEAS
ssiumahaursaeulwiludfilinbe U/ml Weutunduauay (mean £ SD) Mnnsinluny
nquaz 3-6 i * uannivdAgmadinifieuiunguadun vadeude t-test (p <0.5),

Alc: ethanol, ALT: alanine transaminase, AST: aspartate transaminase, ALP: alkaline phosphatate, LDH:
lactate dehydrogenase
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28 Effect of Vernonia cinerea extracts on serum ALT

level in chronic ethanol-induced hepatitis rats.

50.0 ~
45.0
40.0
35.0
30.0
25.0
20.0
15.0
10.0

5.0

0.0

Serum ALT level (U/ml)

2B Effect of Vernonia cinerea extracts on serum AST
level in chronic ethanol-induced hepatitis rats.

90.0 - i
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0

0.0

Serum AST level (U/ml)
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'zc Effect of Vernonia cinerea extract on ALP
level in chronic ethanol-induced rats.

60.0 -
50.0
40.0
30.0
20.0

Serum ALP level (U/ml)

10.0

=
(=}

Effect of Vernonia cinerea extract on LDH
2D levels in chronic ethanol-stimulated rats
600.0 -

w1
[=]
[=]
o

400.0

300.0 -

200.0

Serum LDH levels (U/ml)

100.0

0.0

Aot v W

Uil 2. navewnsadavdmenymdessiueuleiiRsaeatuuss A nmmlumyrmRTiFuSmEy
NN

wmaﬁ'ﬁmwﬁ’ué’mau (ldlenuea 60 Fu) danaldSuloniea 6 g/kg S2mU silymarin 100 me/kg
wieasanavamonu1 (VE) lusun 125, 250, 500 mg/kg Aetu Bnluniandn 45 Ju wulsyd ALT
(1B), AST (2B), ALP (20) uaz LDH (2D) udfugninshogansramsvinmueulest mamsinw

uansszaumiaumeulsilmie U/ml (mean £ D) Tuvynguaz 3-6 i * uanaladdgma
addfeuiunguaugu uaz #, wannluddgmeadfidisuiunguiildulevmusadoufuivihazae
(PBS) (p <0.5), niad@ausme t-test

Alc: ethanol, Sym: silymarin, VE : Vernonia cinerea water extracts, PBS: phosphate buffer saline

ALT: alanine transaminase, AST: aspartate transaminase, ALP: alkaline phosphatate, LDH: lactate
dehydrogenase
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navasssaNAEInenvIien1IE oxidative stress ludunyiitinnziudniauanienuea

Fuileduremyrmlunduemuniuasngunadousieg  gmhanatausndiudmiy
dnlulaslon  (microsomes)  wamiumadeunmy  oxidative  stress  shumsiamiuSines
malondialdehyde (MDA) %qtﬁumﬁmnaqmﬁw‘umﬂﬁﬁ%m lipid peroxidation Han snAsBUNUIN
mpmiilduenusannaguiuszesnavoilssinmsiusnavesiissiu MDA wiugediuatiel
eddyilafiuiumyngumuny  wyrmnidamsdusniaudsldsuasatandnensnuunasg
125, 250, 500 mg/kg W3e silymarin 100 me/kg siatusieiilasdn 45 Yu wansinnme oxidative
stress  Tululpslounanslifiudaaudn - arsafavgmenvmanninanmsaite MDA  Ideghall
Wodhdymada dediouiungumyiiamsiushiauiaglduimeiviarais (PBS) uenvnila
nsAndanansdiiiuin sitymarin annseanmsaine MDA Idedraiifuddquduiu uazdmiumy
Tunquldsunglaa (isocaloric equivalence) wudndiuinmumsadna MDA IndiRssiunguatunn M
uanaluzuil 3

Effect of Vernonia cinerea extract on lipid
peroxydation in rat liver microsomes

180.0 4 *
160.0
140.0 -
120.0
100.0
80.0 -
60.0

MDA level (mmol/L)

40.0
20.0 -
0.0

sUf 3. wavesansafandnenyase lipid peroxidation Tululaslzuandunyyn

wyrmildFulemusaun 60 Susuinamedudnavesldsuenusadiaiiior 6 g/kg MU
sitymarin 100 mg/kg 3aansanavanenym (VE) luwuin 125, 250, 500 me/ke Aotu niuian
on 45 Ju dunynnnguhanuendnlilalilasley uazihlulasteuun¥amu3unn MDA dha TBAR

assay HansANYILANIUTINN MDA Tumite mmol/L (mean £ SD) ndunynguas 3-6 6 *,
wannledhdymeadiiifiouiunguaiugy uaz #, wanaivddynadRdisutunduildsulenuea
smiuRMinazats (PBS) (p <0.5), Nnaaume t-test

Alc: ethanol, Sym: silymarin, VE : Vernonia cinerea water extracts, PBS: phosphate buffer saline

MDA: malonidehyde
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NYIRBUNWAY (Acute toxicity) VDI SANANYIABNYIIADNIENITNUVBIRUNYY
mwc»'mauwmaauwawaam3ﬂnmmu'man‘zmmam?vmsmmummmu’luwu’uﬂ
Unﬁw‘%anéumumu wagvyymfiamedudniaunnienivea Lua‘lmum'sanﬂumﬂanmwmmm
Adaiien (5000 mg single dose) wavinmumammniiufwnelu 24 F3Tu wmmuwnmwnﬂaﬂm
swegluanwuni lidivpdedin mammmumm‘s‘uawu'lu‘s"ﬂ"nm 2 faminuimmynneganal
anmuni mnuumaaﬂ‘s"mmau‘wmanﬂmqnuﬂs $ANSNINGU ALT, AST, ALP uay LDH ‘Iw‘m
WU wumaﬂnmmlmwmﬁanmmymanm?’lu‘ummmﬂ%gaLﬁuﬁuﬁﬂ‘%mmtauhﬁﬁtﬁmﬁmﬁ’um's
VNUAUVEN ALT uag AST ﬂnmtau'lw LDH uLLuﬂumwuw Lm'luumnm’maammﬂﬁﬂﬂmm\‘lanm
L:Jé}L‘V]U‘UﬂUnﬂllﬂ’JUﬂ&Jﬁ\lﬁlﬂ‘iuaﬁaﬂﬂﬂEy’]ﬂﬂﬂ'tl'n agnlsAmuluntsmadeviinuirssauieulsd
ALP mvﬂquuameuuaﬁ"]ﬂtymaanmuamaununa:mumumuﬁu’lmumsanmﬂmmanm’;
‘wu'm'mauwﬂnﬂ‘i"cﬂu'lwLnﬂma"muamaummamuaauum"mLﬂu‘l‘w ALT uag AST quaqﬁu
ammuafﬁﬂmmaanm mmau’tfam ALP Wag LDH fiuualius mmmLuuuaawnmmeanmmamaunu
VYNGUAILAY mmamnawmu (5U71 1) dlevmrmameziudnauldsuarsatangnenyuuin
g9 5000 fladnfunfuiien wudrseduionledd ALT, AST uaz LDH fnsidsundandnienilediou
fumyameiusniauiilsildsuansain wieenaiinayinly AST amaaLmanuaaamaluuuﬂﬁ'mtquﬁﬂm
atlsimumslduasainunaglumynmeiusniauiinavilifseiu AL itueehaiiteddny
NNEDA u,a.,mamL:J‘Iﬂﬂsaumnmummﬁaumimm lipid peroxidation viud1 lunyunAansanin
wehmenumbifinadaszdu MDA wilunmedudniauwudn ansafavdimenynansedu MDA 18
ataiiedAgn1aatia uSeannisiia tipid peroxidation ¢ fauanslunnsis 1

o) t 2 1 -] as = GJ s
SN 1 HaTBNESANAVL IMENYNVINAGIBAIENISYINUTBMUMITURfiaemI Ay
ANEUINONIUDA

Control Control + Alc Alc +
VE (5000 mg) VE (5000 mg)
(mean T SD)
ALT (U/ml) 2357 =24 3428+ 152 4365+ 11.4 3497 £ 12.7
AST (U/ml) 39,25 % 10.1 40.56 + 15.1 6873+t 145 6138+ 161
ALP (U/ml) 40.55 + 9.6 70.96 +11.7 4250+ 116 7972+ 82"

LDH (U/ml) 315.61 £ 137.2 313.77 1316 433.73 £113.1 45937 + 424

MDA (mmol/L) 7114 2.7 8720+ 2.1 1680+ 1.7 5500 + 2.0"

Alc: ethanol, VE : Vernonia cinerea water extracts, MDA: malonidehyde
ALT: alanine transaminase, AST: aspartate transaminase, ALP: alkaline phosphatate, LDH: lactate
dehydrogenase
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afUsIBHanITANEY

Tsaduainueaneged (ALD)  Linsannislasulentuealuvungaduszeziom
doiiles [Wunamniivuesemusalnensiraiadiuiazeinans acetaldehyde wayoysaddsy
199 Aneannssurumsidsuulasenueanisluwadiu arsndriliinaaduiivioad
suvsinanssfumshnursasadsruugiduiulivdsasnensdniay cytokines A1a9eenu
(Seth et al, 2011) lufthsiiilaidetugniharsuasiinnsdniaudess iliAanesamues
Tsasudausnmzlushumediu (fatty liver), fudniau (hepatitis), fuuda (cirthosis) wazuzdadu
(hepatocellular carcinoma) (Arteel et al., 2003; Lieber, 2004; Lieber, 2005b; Lucey et al.,
2009) lunnndiinmsiassiueuleiiieiteslssaninmdude ALT waz AST @1mnsassy
amedudniay iesmnwadduiignvhansiinsuanudssieulss ALT wag AST sanunlunataun
viliiflssdures ALT wag AST geliusiaud 2-3 whaesseduuniigeda (normal upper limit)
atalsAnussduioulesiifindulianmsaisdamguussueslsalddniou (Torruellas et al,
2014) Msasavineuleidugiisadesiunmsyinaueesiuiazii 819 ALP srusaeules LDH
Fudulmifiveisdnnzadgninats Paslumsszyamgdnauanueanssediflusziunil
Tumsfnunillévhmannaeulumymaassiildzuienuealurunagmniu Wusyezien 60 Tu 3
$randilndifesiviiannnisedlsa ALD lufihoess wyumilldsuieniueansiissfuvaaeulsd
ALT uag AST FiaaqLﬁ'uﬁuasiwiaLﬁaﬂmaﬁmmmﬁmzﬁuLau‘lsuﬁnnf] aovduad flonsa9dn
sefueulaifissduiingeiuediifsddymeaifiioutunyunnduitlildsuienivea (wyng
muAw) Wumsszsylihiuseamyildiuiemusagnihasunsdiunagiianefusnay dmiu
my¥assduteulesd ALP uar LDH wudneulmivisaessiiniwniinivgeiuiielduoniuea
saiflos uandliiiudniladaquirdnasivadduquisdruiinisgniinane edaslsiniunas
wWasuwaseaelasisiassyiininuiiliunndriogsiitudidymeain dleisutunduaivay
luduwdsaueinaisens lemueaiuarsignivdsuuvasiazanunsalindanuld Tnsien
uea 1 nfuezlindaany 7 unasd 'Lumsﬁnum%ﬁ)ﬁamsmaav‘[mUménfjuﬁ‘lﬁ%hﬂqtﬂaimﬁu
arsomsfilindsausesianie (nalaa 1 ndulindssnu 4 uaaed) luusuuiiieuidy
WA LASULenIuea (isocaloric equivalence) wansAnwnlauansliiiudaiauda mgﬁ
¥3unglaareiioniulifinsdsuntasssduaaeulesd ALT uas AST wenaniinglaalaiing
sonsiAsuuaIn™E oxidative  stress lududauanslunanisnaaeulululasiauaindumy
mzagiumsliundanuanasenshivihlfiaamuduivdedu Fadusuldirnmduiiv
vaateyuBAaFUtsNIIN acetaldehyde tLasaqa‘J,a’?Ja‘swi'N‘]ﬁgna?ﬂq‘i’umnm‘smﬁﬂuuﬂaua
ynuea asmmariiinaraswadiuiazigadouy uasdeliiianszuaumssniauiie (Lieber,
2005a; Mandrekar and Szabo, 2009)

mswmaaumsaﬁ’ﬂmﬁ'maﬂwﬂaluﬁwluwgﬁl,ﬁmmusﬁ’ué'ﬂLauéwﬁ’umﬂﬁtam
ueasderaliles Fudunissrassdnumzveadiaslsafuainueanesediidingeziinngin
ueanagod (alcoholism) dwwaliiasnguiilailiausuiislunisine (non-compliance) dau
Tngjiinlinganuusanssedluvmzinu namsdnuilianslifidiuirarsaiamghaenuniivuliiy
anszduteulnl ALT uay AST TunyilAnnnsdusniaunassinslidsuienuealdd wavaisain
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venenaluvuIngs 500 meske emu'ﬁnamscﬁ‘uLau'lmiﬁgaaawﬁm‘lﬁadwﬁﬁaﬁwﬁmmaaﬁc?i
uenunilasafanghaenymannsaansesuieulsl LOH téade wanliiuinansananginen
ymdeszaaniatesiumaharswadluduld funalnnisesngnivesarsatanghnonui
nsAnufinanslfisiugi asananainenvIfIueyyadase (Pratheesh Kumar and Kuttan,
2009; Rajamurugan et al., 2011) Ltﬁsﬁqﬂ‘ﬁ{aﬂﬂﬁ.’dmiﬁﬂnﬁé’nL‘ﬁ'u cytokines ¥30aaN15%11914
v8awadluszuugiinuiu (Pratheeshkumar and Kuttan, 2011b; Pratheeshkumar and Kuttan,
2012; Youn et al,, 2012) Tvhilgnivhaefeuvaiiiouasivadusde (Chea et al, 2006;
Gupta et al,, 2003) TumsAnwiildnaaeuqnivesasaiangnenu1nsen1y oxidative stress
fandulumyilldionuea wenndevanlilasisuandumlunsazngunusa asafavghaen
IMERInanMaiveyyaddss uazannmy oxidative stress 16 Wunillunalanseongns
vossanananenuitievzasn RSy warlunsinwiadeiisamuiransatandnon
ynilgniueyyadastindidsaty sitymarin Setfaguuliidunilslueiild3nulsasusnay T
waren1sinumuIn sitymarin flqyisiuoyyadassuasiusniauldd (Saller et al., 2007) navd
ashanldlumsinulsaduiinanaivgsieg fannisinidelasa nsldsuasfvseg was
lsaduainueanesod (Saller et al., 2001; Vargas-Mendoza et al., 2014; Zhang et al.,, 2013)
TumsAnwilwud silymarin quéamm‘saiwaumaaivlmﬂuauamm'z“ oxidative stress luny
filgsuiemueanalilosldiduiy aawslsms1muwa1&1mmum‘sﬂnmmqﬂaunimLLameuawmitaalu
Aussnsammssnumisvzasn1izlsaduues silymarin Taewudn silymarin ldanansaan

soutouled AST w3e ALT ¢ wazliawnsoandnsinsidedianionisiniivveslsaldataed
ﬂ'ﬂﬁﬂﬁ'ﬁglﬁmﬁﬂuﬁun&juﬁlﬁa’maan (placebo) (Feher and Lengyel, 2012; Saller et al., 2008)

-l

Tunsinuiiuandliisiugg sitymarin Tunundildlunssnuvniulifinaansesuiouled ALT wags!
waanszAu AST lidhalunyiifinnedudniausiuiunisidiuieniuea uifdr silymarin axilqnd
dueyyadaseldiunuszansnmlunisvsasnizlsaduainueanssedadalddaou azdumsly
sitymarin - Tums¥nualsaduluniedninaasanaslumaendiindanaiidonaiitaudetu Fadudy

asdoaiinsinmunisldeniisely

msinwiduauiufivideundu (acute toxicity) vesarsatandnenyiniy
'mmuﬁauwﬁwﬁiﬁuam’lﬁ;ﬁu'ﬁmsaﬁ’mmnmﬁ"manm'sfiau*t’hwaamﬁa Wievimvadeufiv
weunaulumywén (mice) wummsanmwry’manmq‘[u‘ummﬁq‘lum’lwwumt}mnmﬂ saumialal
L‘UaEl'umJaGm'iVl’NW‘Uaa’e)’}EJ'J"??'}ﬂfgmd‘ﬂui’mma waziilenaaouday brine shrlmp lethality
wutarsanaiiabisinnandufiy (Latha et al,, 2010) dwunasinmsAnviadsilldguduniny
Uasadsvesasatavgnenylini lauanslitiuiransadnlifinaauduivienyunlng (rat)
m’luwﬂnmuakumnmma gAUdNLEUIINLENIUDA tazlilinfiuaenisvinauuesdu amalsn
muﬁnmmquwmw arsanangnonunluvuageivunliufiussduveaeuls ALP Feervey
%"Lumm1a1$anmmy'1mammﬂvumwmﬂuwwmammm
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agunan1sAnen

msﬁnmﬁuam‘lﬁlﬁu'hawsaﬁmmﬁmanmaﬁqw‘éammsﬁwmaﬁu’lwgﬁﬁmasﬁu
sniauanmislasuieniealurwingauasindefudussozinaniu lunisussiliumsadnines
Usziiumnmsiaseiutavluiineadpaiulseansnmiu alanine transminase (ALT) uaz aspartate
transminase (AST) ifissdutoulealifivtulunandn mgumldsulenusaseiilesdumsanuniail
fimsdhasmebammaseiugiaslsaduinueanseed Ssannsaldidulumadnineass (n vivo
model) Tunrsfinwinngdudniauainueanssedlan Han1SNAABUANIANAVENABNTIINUTT 815
afnilqvsansziueulu ALT uas AST IdRlumyiiiameiusniausuiumsiduenea wazans
anavamenynansnanmsaineyyadasslululaslaudunyinanzivsnauldeniioddn
Feewazdunilanalnmsesngrdvesarsatanginenymlumstismssrasuasiioimsaniiuves
I5AfuINUeanasad NaIneNIMI AN IRAAMIaIEN3avraanERUSNEUINIBANDsaYTD
Tsaduanueaneseald waziinlifufazannsanmianiusmsnulsasudely masnasinu
itunsinwgridvasarsanaludninaaswasnaasuanuluivdesiuriniy S uduseded
msfinynalnnssangvisiianduazviadeuanuufiviuudoss suansvaaoulssandamms
Snwlunemaiingaly
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Abstract

Alcoholic liver disease (ALD) is one major public health problem caused by excessive alcohol consumption, The
complex inflammatory pathogenesis of ALD lead to hepatic damages as measured by elevated serum liver function
enzymes. Vernonia cinerea Less (VE) is an herbal plant possesses anti-inflammatory and antioxidant properties. This
study aims to investigate the effect of VE water extract on alcohol-stimulated rats. Male Sprague-Dawley rats were
intubated with 4-6 g/kg alcoho! for 60 days to induce chronic hepatic toxicity. The alcohol-induced toxicity rats were
divided to treat with VE (125, 250, 500 mg/kg), silymarin and phosphate saline buffer (PBS) for another 45 days. Rat
blood was collected from tail vein. Serums were measured for liver function enzymes: alanine aminotranferease (ALT)
and aspartate aminotransferase (AST), alkaline phosphatase (ALP) and lactate dehydrogenase (LDH) by enzymatic
- assay kits. The results showed that rats received ethanol orally for sixty days continuously increase the levels of ALT
and AST, comparing with the control group. In the other hand, rats received glucose with caloric equivalence to the
ethanol showed minimal changes of the enzyme levels, We found that VE extracts trend to decrease the enzymes liver
function enzymes whereas silymarin did not have any effect on the enzyme levels. Moreover, 250 mg/kg VE can
decreases ALT levels significantly. Therefore, VE might be one potential herbal as a hepatoprotective agent used in ALD.

Keywords: Alcoholic liver disease, Alcohol, Transaminase, Vernonia cinerea

Introduction

Excessive exposure of alcohol leads to alcoholism known to cause alcoholic liver disease (ALD). The ALD is the
spectrum of liver injuries associated with acute and chronic inflammations. A wide range of liver pathological process
includes steatosis (fatty liver), hepatitis and cicrhosis (1). Mechanism of liver injury composes of alcohol metabolism,
oxidative stress, cytokines/inflammatory mediators; genetic factors and the interactions of these factors (2). There are
multiple potential overlapping mechanisms for liver injury in ALD (1,2). When the liver damaged, two important
{ransaminase enzymes: alanine aminotranferease (ALT) and aspartate aminotransferase (AST) are elevated. An
elevated serum AST in relation to serum ALT has been proposed as an indicator for ALD (3,4). Moreover, serum
lactate dehydrogenase (LDH) and alkaline phosphatase (ALP) enzymes increased are also raised in the tissue injuries
(5). There is no FDA-approved therapy for any aspect of ALD. Recently, herbal therapy has been interested in as an
alternative treatment for ALD. Vernonia einerea Linn (VE) a perennial herbaceous plant in family Asteraceae mainly is
distributed in the tropical regions and commonly found in Southeast Asia. Different parts of the plant have different
therapeutic values. There are studies of the potential effects of VE on malaria fever, worms, pain, infections, diuresis,
cancer and various gastrointestinal disorders (6-9). Nowadays, VE are used for nicotine abstinence in smoking patients
(10). VE extract was shown to have antioxitdant, anti-inflammatory, and down regulating pro-inflammatory cytokines
properties (11-13), The aim of this study was to investigate the effect of VE water extract on alcohol-induced toxicity
rats. It is possible that the effect of VE might be beneficial on ALD.

Materials and Metho&s

Animal experiments

Male Sprague-Dawley rats (180-200 g) were purchased from the National Laboratory Animal Centre, Mahidol
University. The rats were housed in the animal room with 12 hours light-dark cycle, and controlled temperature (22
2°C). The rats were fed with regular diet and water ad libitum. Animal handling and experiments reported here were
approved by the Ethical Committee for the Use of Animal, Naresuan University. Rats were divided into the control
group (normal rats fed with PBS), glucose group (the rats received glucose as the isocaloric equivalence) and the
alcohol-induced toxicity rats. The ethanol-stimulated rats were daily gastric intubated with ethanol for 60 days. The
first and second week, rats were received 4 and 5 g/kg/day ethanol respectively and then after that 6 g/kg/day ethanol
was fed into rats throughout 60 days. The ethanol-induced toxicity rats were continuously fed with ethanol and divided
into 7 groups for treatment of various concentrations of VE water extracts (125, 250 and 500 mg/kg/day), silymarin
(100 mg/kg/day) and PBS for another 45 days. Fasting blood was collected at baseline and every 2 weeks after
treatment from the tail vein to measure serum liver functions enzymes levels. Body weight and food consumption were
regularly recorded during the experimental period.
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Measurement of liver functions enzymes level

During experiment, rat serums were measured for liver function enzymes: AST, ALT, ALP and LDH by enzymatic
assay kit (Human™). The kinetic method was used for the determination of AST, ALT, ALP and LDH activities by
spectrophotometer. The AST, ALT, ALP and LDH activities were calculated using the formulations to calculate
enzyme activities. -

Statistical analysis
All data will be presented as means # standard deviation (SD). The mean values of the various treatment groups were
- compared using ANOVA or student t-test. Differences will be considered statistically significant at P <0.05. '

Results

Rats were received ethanol orally for sixty days and rat blood was collected every two wee}\s The results showed that
the liver function enzymes: AST and ALT levels are continuously increased. At the 60™ day, both AST and ALT
enzyme levels were significantly increased, comparing with the control group. These indicated the hepatotoxicity
(Figure 1). Serum levels of ALP and éspecially LDH trended to be increased but there was no significance, comparing
with the control group (Figure 2). In the other hand, rats received glucose with caloric equivalence to the ethanol
showed minimal changes. The chronic ethanol-stimulated rats were further received PBS, silymarin and 125, 250, 500
mg/kg/day VE water extracts for another 45 days. The VE extracts are seemed to reduce the liver function enzymes:
AST and ALT levels in the ethanol-stimulated toxicity rats when compare to the hepatotoxic rats received PBS (Figure
3 and 4). There were minimal changes of the LDH levels a (Figure 5) as well as the APS enzyme levels (data not
shown). We noticed that 250 mg/kg VE decreases ALT levels significantly (Figure 4) whereas silymarin did not have
any effect on both enzyme levels after the 45 days of treatment.

[

Tigure 1. Effects of alcohol on

A, Effect of alcohol on AST levels In B.  Effect of alcohol on ALT levels in ;
ethanclstimuliidd ride ethanol-stimulated rats serum liver function enzymes:
F oo = AST (A.) and ALT (B.) levels
S 600 £ (U/mL) in ethanol-stimulated rats
K B 3 after 60 days. The data is shown as
= = mean = SD (n=06). ¥, p<0.05 is
T 200 ?é' statistic significant, compared to
5 o0 g the control (control: rats were fed
“ control glucose  Alc 4 control  -glucose Alc with  PBS,  glucoseirats  were
received glucose, Alcrrats were
received 6 g/kg/day alcohol.)

C. Effect of alcohol on ALP level In D,  Effectofalcohol on LD levelsin ~ Figure 2. Effect of alcohol on
ethanol:stimulated rats - ethanol-stimulated rats serum liver ALP (C.) and LDH (D)
E 600 £ 5000 levels (U/mL) in  ethanol-
2 500 S 4000 stimulated rats after 60 days. The
z 400 $ 3000 data is shown as mean = SD (n=6).
o 300 T 2000 * p < 005 is statistic significant,

< 200 3 - .
B g 1000 compared to{he control (control:rats
3 oo 5 0.0 ' were fed with PBS, glucose:rats
" control glucose Al control  glucose  Alc were received glucose, Alc: rats
. were received 6 g/kg/day alcohol.)
Effect of VE on AST level in chronic ethanol-stimulated rats. Figure 3. Effects of Fernonic cinerea (VE)
extracts on AST level in chronic ethanol-
stimulated rats. The data is shown as mean + SD
£ (n = 3-6). ¥ p < 0.05 is statistic significant,
=) compared to the control. # p < 0.05 is statistic
E significant, compared to the ethanol-stimulated
= group (controlrats were fed with PBS, glucose:
'é rats were received glucose, AlctPBS: rats were
3 received alcohol and PBS, Alct+Sym: rats were
a received alcohol and 100 mgkg/day silymarin,

AlctVEI125, VE 250, VE 500: rats were received
alcohel and 125, 250, and 500 mg/kg/day,
respectively).

The Pharmacological & Therapeutic Society of Thailand Meeting — 2013 Proceedings




170

Effect of VE on ALT level in chronic ethanol-stimulated rats.
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Figure 4. Effects of Vernonic cinerea (VE) extracts on ALT level in chronic ethanol-stimulated rats. The data is shown
as mean + SD (n = 3-6). *, p < 0.05 is statistic significant, compared to the control. #, p < 0.05 is statistic significant,
compared to the ethanol-stimulated group (control:rats were fed with PBS, glucose:rats were received glucose,
AlctPBS:rats were received alcohol and PBS, Ale+Sym:rats were received alcohol and 100 mg/kg/day silymarin,
Ale+VE125, VE 250, VE 500: rats were received alcohol and 125,250, and 500 mg/kg/day respectively).

Effect of VE on LDH level in chronic ethanol-stimulated rats
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Figure 5. Effects of Vernonic cinerea (VE) extracts on LDH level in chronic ethanol-stimulated rats. The data is
shown as mean + SD (n = 3-6). *, p < 0.05 is statistic significant, compared to the control. #, p < 0,05 is statistic
significant, compared to the ethanol-stimulated group (control:rats were fed with PBS, glucose: rats were received
glucose, Alct+PBS:rats were received alcohol and PBS, Alc+Sym:rats were received alcohol and 100 mg/kg/day
silymarin, Alc+VE125, VE 250, VE 500: rats were received alcohol and 125, 250, and 500 mg/kg/day, respectively.)

Discussion

Long term and high alcohol consumption is one of the most common causes of liver disease. The pathological
processes of ALD are involved direct toxicity from alcohol and its metabolites, complex inflammatory pathway, and
free radical formations (2,14). An elevated serum AST in relation to serum ALT has been clinical indicators for alcohol
induced organ damages (3). This study has demonstrated that rats received high dose ethanol for 60 days shows the
increases of liver function enzymes significantly, indicating alcohol induced hepatotoxicity. Our study model would be
similar to chronic alcoholism and leading to ALD in the patients. Serum levels of ALP and LDH may be increased
during tissue injuries (5). We also measured ALP and LDH enzyme levels. The enzyme levels seemed to be increased;
however, there was no significant change in our study. Both ALP and LDH are less specific and sensitive to liver cell
necrosis and they might be increased mostly during extensive damages.

VE extracts have been shown to possess antioxidant, anti-inflammatory activity and down regulates pro-inflammatory
cytokines in animal models (11,12). We investigated the direct effect of VE water extract on alcohol stimulated-toxicity
rats and our study showed that VE trended to reduce alcoholic liver toxicity. VE could decrease ALT levels which is
the sensitive and specific marker for liver cell damages. Silymarin is alternative therapy popular used in hepatitis but
the pharmacological mechanism of silymarin in ALD is still controversial (15). Silymarin did not have effect on the
liver enzyme levels in this study. We found that VE extract could modulate ethanol-induced toxicity in rats. It is needed
to continue further study.
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Conclusion

Long term exposure to alcohol induced liver damages in rats by demonstrating the increase of the liver function
enzyme levels and VE water extracts could reduce the productlon of ALT enzyme. Therefore, the VE extracts mlght be

- beneficial on ALD.
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Abstract

~ Alcoholic liver disease (ALD) is one major public health

problem caused by excessive alcohol consumption. The complex inflammatory pathogenesis of ALD lead to hepalic damages as
measured by elevated serum liver function enzymes. Vemonia cinerea Less. (VE)is an herbal plant possesses anti-inflammatory and antioxidant properties. This study aims to investigate the effect
of VE waler extract on alcohol-stimulated rats. Male Sprague-Dawley rats were intubated with 4-6 g/kg alcohol for 60 days to induce chronic hepatic toxicity. The alcohol-induced toxicity rats
were divided to treat with VE (125, 250, 500 mg/kg), silymarin and phosphate saline buffer (PBS) for another 45 days. Rat blood was collected from tail vein, Serums were measured for liver
function enzymes: alanine aminotranferease (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP) and lactate dehydrog (LDH) by enzy
that rats received ethanol orally for sixty days continuously increase the levels of ALT and AST, comparing with the control group. In the other hand, rats received glucose with caloric equivalence
to the ethanol showed minimal changes of the enzyme levels. We found that VE extracts trend to decrease the enzymes liver funclion enzymes whereas silymarin did not have any effect on the
enzyme levels. Moreover, 250 mg/kg VE can decreases ALT levels significantly. Therefore, VE might be one potential herbal as a hepatoprotective agent used in ALD,

ic assay kits. The resulls showed

Introduction and objectives

Excessive exposure of alcohol leads to alcoholism known to cause alcoholic liver disease
(ALD). The ALD is the spectrum of liver injuries associated wilh acute and chronic
inflammations. A wide range of liver pathological process includes steatosis (fatty liver),
hepatitis and cimhosis (1). Mechanism of liver injury composes of alcohol metabolism,
oxidalive stress, cytokines/inflammatory mediators, genelic factors and the interactions of these
factors (2). There are multiple potential overlapping mechanisms for liver injury in ALDY(1,2).
When the liver damaged, two important transaminase enzymes: alanine aminotranferease
(ALT) and aspartate aminotransferase (AST) are elevated. An elevated serum AST in relation to
serum ALT has been proposed as an indicalor for ALD (3,4). Moreover, serum lactate
dehydrogenase (LDH) and alkaline phosphatase (ALP) enzymes increased are also raised in the
tissue injuries (5). There is no FDA-approved therapy for any aspect of ALD. Recently, herbal
therapy has been interested in as an alternative treatment for ALD. Vernonia cinerea Linn (VE)
a perennial herbaceous plant in family Asteraceae mainly is distributed in the tropical regions
and commonly found in Southeast Asia. Different paits of the plant have different therapeulic
values. There are studies of the potentizl effects of VE on malaria fever, worms, pain,
infections, diuresis, cancer and various gastrointestinal disorders (6,7,8,9).

Nowadays, VE are used for nicotine abstinence in smoking patients (10). VE extract was
shown to have antioxitdant, anti-inflammatory, and down regulating pro-inflammatory
cylokines properties (11,12,13). The aim of this study was to investigate the effect of VE water
extract on alcohol-induced toxicity rats. It is possible that the efect of VE might be beneficial
on ALD.

shown). We noliced that 250 mg/kg VE decreases ALT levels significantly (figure 2) whereas
silymarin did not have any effect on both enzyme levels afler the 45 days of treatment.

xty days and ral Blood was collecled every two
weeks. The results showed that the liver function enzymes: AST and ALT levels are continuously
increased. At the 60th day, both AST and ALT enzyme levels were significantly increased,
comparing wilh the control group. These indicated the hepatotoxicity (figure 1). Serum levels of
ALP and especially LDH frended to be increased but there was no significance, comparing with
the control group (figure 1). In the other hand, rals received glucose with caloric equivalence to
the ethanol showed minimal changes. The chronic ethanol-stimulated rals were further received
PBS, silymarin and 125, 250, 500 mg/kg/day VE water axtracts for another 45 days. The VE
extracts are seemed to reduce the liver function enzymes: AST and ALT levels in the ethanol-
stimulated toxicily rats when compare to the hepatotoxic rats received PBS (figure 2). There
were minimal changes of the LDH levels a (figure 2) as well as the APS enzyme levels (data not
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Figure 1, Effects of alcohol on sérum liver fonction enzymes: AST (A.), ALT (B.), ALP (C) and LDH (D)
levels (U/ml) in ethanol-stimulated rats afler 60 days.

= Measurement of liver functions enzyme level o o
A Dyrizg dupesiment, 14l serimis vore measired {ir snzgnes AT, ALT,

ALP and LDH by enzymatic assay kit (Human™), The kinetic method was used for the
determination of AST, ALT, ALP and LDH aclivities by spectrophotometer, The AST, ALT,
ALP and LDH activities were calculated using the formulations to calculate enzyme activities,

- Statistical analysis = ——

All data will be presented as means = standard deviation (SD). The mean values of the
various treatment groups were compared using ANOVA or student t-test. Differences will be
considered statistically significant at P.<005... .. .., s

Efectol VEon AST Jevella chrosk ethancd
strmufatedrats
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of the liver function enzyme levels and VE water extracts could reduce the production of ALT

Long term exposure to alcohol induced fiver damages in rais by demonstrating the increass

ALD,
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