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Abstract

Mainly cause of cirrhosis and alcoholic liver disease are from long term alcohol
exposures. Pathophysiology of continuous inflammatory processes in the hepatic tissues results in
hepatic cells damage and finally, hepatic failure, In clinical treatment, there is still no specific
drug to cure the diseases. Herbal plants and their exiracts would be an option for drug
development to treat and protect the progression of the diseases. Turmeric (Curcuma longa) is a
native tropical herbal plant in Thailand. An extract from turmeric, curcuminoid contains strong
antioxidant and anti-inflammatory properties. Therefore, the aim of this study is to determine an
effect of curcuminoid as a hepatoprotective agent for an alcohol-induced toxicity. Rats were
stimulated with ethanol for 60 days to become chronic hepatitis and then given various doses of
curcuminoid (250, 500, 750 mg/kg/day) for another 30 days. The results demonstrated that 500
and 750 mg/kg/day of curcuminoids demolish the increases of hepatic enzymes; aspartate
aminotransferase (AST) and alanine aminotransferase (AST) significantly (p < 0.05) in hepatitis
rats, compared with the hepatitis rats without curcuminoid treatment. The reduction of the hepatic
enzyme levels via curcuminoid were similar to an effect of sylimarin. In this study, oxidative
stress production was slightly increased and there was no change in superoxide dismutase enzyme
activity in microsomal extracts from the hepatitis rats. However, curcuminoid (500 and 750
mg/kg/day) could decrease the oxidative stress products significantly, compared with the control
group. This study, basically, demonstrated that curcuminoid decreases hepatitis and oxidative
stress in ethanol-induced toxicity. Curcuminoid, one of a local Thai herbal plant shows a

potential to develop as a hepatoprotective drug.
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g\,ﬂfﬁu'lﬁffawﬁ'wﬁaﬂ curcumin Qmﬂﬁuuuﬂmﬁﬁu‘lﬁﬁﬁ dihydrocurcumin nag
o ' 5 P 3/
tetrahydrocurcumin ua‘:Qﬂwﬂaanmﬁ]ﬁﬁnsmmm hlgﬂ glucuronide conjugated 1980
v
) 2 1 ar L4
75 984 curcumin 92QATVBENNNYINISZUAsINA dudoyamundysaumaas luauues
= | ) L7 Q( U
curcumin S45itToonaz lajida (Aggarwal and Sung, 2009) MISANHIGNTMAUATFINOIVDS
1 = = a ar
curcumin WuNignivainnais fe ligniAueyyadase (anti-oxidant), ATUNITENIAD (anti-
. v o . = d{ . . & a = o
inflammtory), A1MZ154 (anticancer), gNTUUT0 157 (antimicrobial) TIuNIUgNTdu UL
¥
THuauramasidu  wazsnueinmsaatndlussuumafuomis wu fesda  uiwile
(Maheshwari et al., 2006; Gautam et al., 2007; Goel ef al., 2008) HAU83 curcumin delsnAuua
Py [ ° @ W | o1 =S "o 1w 4 =} Af Y
gni lufloatumsharodudalailinisAnuunida edelsnimunineranmsanyuiesduluna
=] ] T o 1a a e s 1 qy ar
AINAABY LU curcumin HnadAdewadduuas hiiaiy Auzditulamaduiiugueri
s Y ~ Y 4 o a = A; @ 3 ] A1 A
rnadaodiheidhulsaduudaiinannnsaagsiiess uazenanninlfedideiisuiioann
ny d's =y 1 cf o ¥ Aa u q’:
suisawoslin’ld wesnniideyassamiwinsuiluayu nsitianuasasvgaialuauuas
o 24 Y1 A 2 i T v 1oy d w g 1Ay Pt
ludnd Sadineziimsanugnivesviusuimannnn udedi lsnawds hisidoyamsesngns
¥ ]
yasiuTunamsileadumsiaredunifaninfiuvedaanaged launs

3
|

¢ v
'Iﬂ']'iﬁﬂ}ﬂﬁ‘lﬂ‘Vlﬂﬂ'ﬂ‘ﬂf]ﬂ‘ﬁ‘i.lﬂx'!ﬁﬁ’s’fﬂﬂ‘illjH‘]iuuluﬂ'ﬁ'ﬂﬂﬂﬂUﬂ:}lﬂ‘U'iiiwn

o

¥

Tnsan15390ii%)
o ' =Y Yo s A a4 ¥ ﬂ ) & a5 w
ﬂ15ﬂ1ﬂ1ﬂi%ﬁﬂﬂﬂ%ﬂ@ﬂHﬂlﬂ vioanoaoa  HIHANITNATDIN 1ﬂﬂ$l umayjmiugmwmﬂmmq
= a = ) [ a =] o ; o 4
’JT!U']ﬁ'lﬁﬂiﬁ'ﬂ']:’;i]ﬂ’luﬁuﬂﬁuulmﬂﬁﬁ\uﬁﬁNiﬁﬁﬂﬁu'ﬁlﬂu‘h’uuﬂ% n%%zaammgumw%
91 ada @ 4 da a MY A & Y ) ar

ﬂ‘i‘iWI"I61ﬂ151ﬂfjﬂ’]ﬂﬂuﬂ'}13ﬂﬂll%ﬂﬂLﬂﬂﬂ'lﬂ“i’l'}ﬂjﬂﬂllﬂ'ﬁﬂﬂaﬂﬂ lﬂ’”iﬂl"l‘IEll’lju‘Ui’Jgﬂﬁ"ﬁ’iiﬂﬂ']i

=2 a v Py w & 1§
Any1nana lnmssengns luszAuanae 1
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) ey =
pilnsaluaziEmsann
AMFANAVNUTY

¥
@ a oo d o
FREIENAUUUTU (curcuminoid pOWdeI‘) WANAMINTABNITY NTINVUUHIUAT

o ¢
milﬂgfﬂlﬁﬂlﬂﬂﬁa\mﬂzﬂ'l‘iﬂ‘ib‘ﬁjﬂﬁﬂﬂﬂﬁﬂﬁ‘}l’?ﬂmﬂ1u9ﬂ
] o d ;’ ar ar o w
HH‘U']’)CIHWULTIF’I'é (rat) @IOWUY Sprague-Dewley U1HUN 230-250 N3Y  9INTIUN
o 1 = = ar el L] o dy bl 1 QI é
ﬁﬂ{ﬂﬂﬂﬂﬁllﬂ\i‘mﬂ ummMmngasuvag Qﬂu'liJ'ﬁ'lﬂflllﬁﬂilﬁt)ﬁﬂﬂ’gﬂﬂﬁﬂﬁﬂﬂuli‘uﬂ'ﬁ'ﬂﬂﬁﬂﬁﬂuq

o o Vo :J a 1 1 T 1
dlam nyldsuniuazomsnd nugninianquaz 6 @3 dafl

1. NQUAILIAN

2. 60% glucose (isocaloric to ethanol) 2.5 ml/100 g (60 ’:]'u); 1uay ’QJ'M‘?II 31 1451 vehicle
(30 3u)

3. 40% Ethanol (60 10); ttaz o i 31 1450 1 silymarin 100 mg/kg (30 1)

4. 40% Ethanol (60 1); uag o1 St 31 1451 vehicle (30 3u)

5. 40% Ethanol (60 J1); 1Az o 'nm 31 1451 curcuminoid 250 mg/kg (30 1)

6. 40% Ethanol (60 ’3’14); oz o iuﬁ 31 115 1l curcuminoid 500 mg/kg (30 fJ)u)

7. 40% Ethanol (60 T1); Uz o ‘3’111:‘% 31 1451 curcuminoid 750 mgkg (30 1)

nyezldmsaen awszyamngunyteduriumaneliems (feeding tube) doaid
TWlumaeanms  Taonynquitgnnssqudroemuoaldsy  40% ommea  Aadeduiiy
szuzim 60 Tu TuvinaE i 4 ghe/day i liiuas 2 afa yn 14 Tuszimaiunnavoas
muoaiii 5 gke/day 1ag 6 gkg/day MudIAy nnin g memusaluvianait 6 g/kg/day 1
ARBATZUZIIAINIINAADA Hﬁ’qmnﬁg‘lﬁ“’i’nmn%"‘qqﬂﬁw °1ﬁ'111,éﬂﬂmm'iuﬁm{mm 1 iy ims
HAUNYRY pentobarbital HazifudeANINdUREA femoral tHormMATELN T AT nnvfni

-1 o o EO - 4 o = . . '
Timesiaaauuazsas wamsmdamnud ot 145 ziiun11g oxidative stress @1o 14

MInAaeUMIt Al

F5ud lnmnﬁmmaawnmmmmm’mm‘smﬂummmu Tnifineadeaty
Uszaniammsniauveany 1y aspartate aminotransferase (AST), alanine aminotransferase
(ALT), alkaline phosphatase (ALP) 5'mflgmfwmﬂnmsﬁmmau”lmﬁ (Human, Wiesbaden,
Germany) HAMSNAA04 1AYBIUAIRANAUNAY (absorbance) UazihAmduannay neglumize

U9 traditional unit (U/L)
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e \ z dv d'l @’
m3ana lulnslaea (microsomal extract) DIHBIHOAY
ﬁ'ﬁwgfun lg lumsazanw 2 mM phenylmethylsulphonyl fluoride (PMSF) Tu phosphate
5w 2 g y i < S
buffered saline (PBS), pH 7.4 gminndaiiuguitneg uaziluazidendu homonenizer Mimiminnilu
' E
HIPAIY centrifuge (10,000 g x 1 hour) @Y supematant Qﬂﬁ’lmﬂuuﬂﬂﬁﬂﬂﬂﬁ’w ultracentrifuge
) &4 1 i A4 o
(60,000 tpm x 1 hour) HAMLNTWANASABY (pellet) FUTTUAIM microsomal extract MNITIBIHEA
& Y o 3 ; a & Ao 4 yod a
nnilumniluaziveane homogenizer anaieluansazans PBS N3 20% glycerol llazini I’JTIQEIJ.‘H{]H

80°C dmsuir1U14a oxidative stress @10l

m3lsziiunIe oxidative stress Tuay

}J’ﬂﬂﬁlﬁﬂﬂf]ﬁ%ﬁ‘l lipid peroxidation Tau3h tiobarbituric acid reactive (TBARs) assay 1At
9217151181 malondialdehyde (MDA) “&ﬁdlﬁW-Iﬁﬂﬂﬂf!ﬂﬁ'lﬂ‘ﬂﬂﬁﬂﬁﬁgm lipid peroxidation ﬁatﬁu
@1 Tagii1d7u microsomal extract mnnfmﬁ"aﬁu'lﬂ'?ﬂﬂ?n'lmiﬂiﬁuﬁ’fw BCA assay kit (Pierce®)
waziial19a TBARs 1nun13i@y TBARSs reagent (10% trichloroacetic acid, 1% thiobarbituric acid,
5% HCI 10 1% SDS) &7 incubate 7 90 °C dlunm 1 $2Tua ndavindialfidunirl3ans

AANAULEIN 532 nm

5’ﬂm§ﬁ1am=uaa!u‘lcuﬂ superoxide dismutase (SOD) 111994 microsomal extract 910
iedesusamsrhanvouenlmidas sop assay kit-WST (Sigma-Aldrich, Switzerland) latifu
@13 WST working solution LI9% enzyme working solution ﬁﬂﬂﬁnﬁqquﬁ 37 °¢ e 20 ¥
1Az IANIQANAULAIAIY microplate reader 1 450 nm MANMITILVEIARTINIA UsznaudIs
@13 WST-1 (2-(4-Iodophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-2H-tetrazolium) monosodium
salt) c“ﬁqtﬂumﬁﬁ'ﬂ:gmﬂﬁauuﬂm‘lﬁ'tﬁﬂﬁazammfw TavodullgnFensenane WST-1 i super
oxide anion (O, ) fiRannmMTaveaey lml xanthin oxidase nizmumssﬁﬂﬁ‘f:azgnﬁquﬁau
mahamveaeyland SOD Fsamnsanldon (0,) Wiy oxygen msifia 0, fifudadnTavase
Fumshaues SoD wagmsdutimsulaoutasdves WST-1 msamsviues Sop (SOD

¥ »
activity) 3zuana lugivesFovazmsdudamaind WST-1 dioifioununguaIugy (% inhibition)

o ¢y
AATEHUVDYD

3 =4

a ¢y Ay = ' 1oAY Ve P o
NITAUNTIEHUDUAN Iﬂﬁ]gnn"l'ﬂlﬁﬂﬂl‘ﬂﬂﬂ'izﬂTi\“lﬂfjl]“ﬂ lﬂ‘i'ﬂllﬂﬁﬂﬂﬂﬂﬂﬁ'}uﬂﬂ

<

1 a o aa a '
curcuminoid ttazaguaugy Iaoldmsdnsizineada ANOVA Tumsiszdiuarmuandie

o w

pgnitod gy (p < 0.05) szniuRasNUATIMIANE
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= a
Han1IanE1IvE

¢ ar {
HaYBd curcuminoid Ao laiidy Tunyunngnnszduaaenivea

nyu Al 185 uemuea 40% wv) luvin 4-6 gke/day wenszduliinaniizdy
ar { ar & ° & [ P o a a °
Sniruisesa tierh@Suvesmpnmageumszavieu lmiminoadeamnlszd@ninmmsinuves
A1 (liver enzymes) 1&un aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline
4 g ¢4 1 4 /o o , R
phosphatate  (ALP) Faihweulsinssnizwaddugnihats o monaslauenivea
= 1w o ar L4 Ao a -3 4 o '
Aananu 60 Ju szAuveaeu el AST uay ALT luGFuvesnyuiawinduiiomsuiungumy
] ¥
anugui hildsueniuea udasdamsiianzdusnruis e lunyyededanusdial
¥
vodidgmeada (<005  wimiunyynlunzdudnugnininguldiue  sylimarin
(Legalon'a) 100 mg/kg/day, curcuminoid 250, 500, 750 mg/kg/day o sazawdni (vehicle)
a 1w A o o w o
carboxymethylcellulose (CMC) Lﬁuszu:na"mﬂﬂﬂﬂuﬂﬂ 30 Ju VARaMIATIInTEAUEY la]
Ao = { o
vindsuny uaaalimiuimyin 1Sy curcuminoid Y19 500 mgkg/day Uaz 750 mg/kg/day
o o Wy 1 Aw g aw aa = [
annsoanszaveu lal AST taz ALT lRedniivddgwmieadd (p <0.05) uazaaasliszau
=1 o v iy ) ' o ar g Yo
Tndifvarunynquasuguit hildfuemuena daumyuidudmaunlasy curcuminoid Tuaina
° @ =1 o d 1 =
i1 250 mg/kg/day ¥38 145U sylimarin Hsziueulml AST anaudntioo ua sylimarin Iraanse
o L4 1 = | o e d o o o '
daeulmnl ALT ldneuded Tuvazingamdudmaui ldsummemsazawdnh cMc woh
o y. o a o i a vy Yo g v
seaveu el AST uaz ALT Swnsilszaugeninind uaznynquinlasu glucose Tuuuanly
[ t oo ' i o g o o
ndanuiouiiunguit 1d5uenea (socaloric equivalence) Wuszdueuland AST uaz ALT
=S o 1 o { i o ar C4 .
TndiRvanumynguatuny dansili 1 uaz 2 dodaszAauen'lan] alkaline phosphatate (ALP) u
F5unyhgnnszdudlosemusadanenuuazidanzdudnay  wudiszauveaeulsi  ALP

EY 3

A;y o o A A o Wi1sd o o o aa [ -
HUYHUN Lmlumnumnamumunqummn (l?J?JufJﬁ'}ﬂiyﬂ’Nﬁﬂﬂ) E]El’NI'iﬂFi"liJil‘lﬂﬂ’li

b3
=1 Y ar 1

. 5 g z 3 o o
nAaesil FIT8dUNg N sylimarin U4AS @13 curcuminoid TuvAgaiuua lduaaszAvoY Lol

£

k4

ALP 18 daungunyii 185y glucose wuh szdu ALP hiuananasinmynguatuquuazngui

n Yo or d’.
Id5memuoa aaaadlunsvli 3

FHAavod carcuminoid dﬂizﬁﬂ oxidative stress 11!6!)1]

]
=Y o

1 ¥
dunyngnnszquldeglunzdusnmuisesn ldsvmanquanquazdunyngualugy
o Y o _ Y ¥ d{ A 3 a & :
gninniluneniazine) microsomal extract 1 laviniiaigaauu 4 lumsisziiunig oxidative
s = & g = HIPN 1 a a
stress  1A07AN11/51101989 malondialdehyde (MDA) Fuilurandinfiiadiuninlinion lipid
peroxidation 19835N15 TBARs assay tazihaimsganauudsninnisnaden lliieunuduns

' H Yo = 1 o = o
11935374 (MDA standard curve) wmméumﬁ‘lﬂsmamuaaﬂﬂﬂaﬂuuazmﬂmnzﬁuamﬁm:ﬁ
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= o e

@ A 4 i a ' v =1 1 {
sedy MDA wWivdwandesiioifsuiunduaiuay e lsimungumyiiinnzdusniduuag
¥

1451 curcuminoid Tuwiad ey curcuminoid THauIA 500 1182750 mgkg/day d1Ns0an

= 5 Yy A @ & o aa A A ar 1 =
1511 MDA 1 microsomal extract ulﬂBU'NlJuUﬁ'lﬂiUu‘ﬂ’Nﬁﬂﬂ (p < 0.05) WBMUILNUNYUAYN
a o oW 1 o :!y A . 4 3y
RannzdusnrunniemusataznynguaIuny (s 4) lumsnuil sylimarin Faldidue
Al¥lumsfnudihofusnian (positive control) hiifinaaatSim MDA daunyin a5y glucose
TulSnamn livdsmaiouinonyi ldSumemueadadeny wuhiiszdu MDA hiuand19in

quaaugu Awaaalunsivi 4

@ o d i % g ar

m3Iamamanueaeu lyyd superoxide dismutase (SOD) 91 microsomal extract UBIA1
J 1 4 o ar n’)’ A TR o g =

wynguas uaaslugduouesiaudnisduds (% inhibition) Y8INIIAA oxygen species (0,) 1u

o ] 1 0 1 | Yo = 1w o
msani hinuanuuandsvesnsiiauves sob lunguuyinldsuemueadndeduauiia
@ W & (=} = Y 4 1 Ay Yo - I 1o
mzdusnuitonlSoufvuiunynquaiuny nguryn 1a5Y curcuminoid Tuvinanas nquin

¥ 1

1850 sylimarin - 5Manquit 1851 glucose TiszAumMsiamves sob hiuandannguaiugu

¢ i 4
WwuUNY (511N 5)
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Effect of curcuminoid on AST levels in
ethanol-stimulated rats

3
o

3
o

40.0 4

20.0 1

Seum AST level (U/L)

0.0 -

i v 1 o td
ﬂ‘a'ﬁ'l‘ﬁ 1 HaU8d curcuminoids ‘Iuﬂnnﬂmvmaizﬁumu"lw aspartate aminotransferase (AST) 11

¥
ot

Fuveanyv Ingy

Ale flo nqunyfignnszdudisieniuea (40% vi) Aarofuuy 60 Tusuiianzdy
é’nmm‘%"‘a%’a, Alc + sylimarin A1 ndwgﬁ‘lﬁ%’mamuammz sylimarin U119 100 mg/kg/day, AIC
+ Cur250, Ale + CurS00, Alc + Cur750 o ngumyit 14 uionuea wag curcuminoid luvina 250,
500, 750 mg/kg/day MuAAY, Ale + CMC Avnguny ldTuemusauaz carboxymethylcellulose
(CMC), Control o wynguatugulildTueniuen, Glucose Aenynguitldsuaisnzazi
glucose TuySinaiilingaam (socalrolic equivalence) Moumiuemuoalunyngudusniay
Fosa szauiouln? AST Tud$i mite Ul uanem mean + .0 $uny ludazngquininy 4-

o W :

6 §17, * HAAINNVUANANBEITITIEIAYNINTEA (p < 0.05) HOMELAUNGUAILAY LA # AR

o o

AMIUANANBININTId1AYNINTEA (p < 0.05) HBINBUAUNYNGUALBNLTY (one-way ANOVA)

I ITomTuanys el RX-AR-073-2551 14



Effect of curcuminoid on ALT levels in
ethanol-stimulated rats

RN W b o
o o o ©o

Serum ALT level (U/L)

i
(=T -]

H [ 1 o o
n513lN 2 Waves curcuminoids 1uﬁlu1ﬂﬂ1d‘]ﬂa’i £@11ou 193] alanine aminotransferase (ALT) Tu

oo '
F3uvearyu vy

Ale o nguyiignnszdudlsioniuea (40% viv) Aarofuiu 60 Tu vuAanzdy
5ﬂmm§a§'a, Ale + sylimarin 79 n’cjwuﬁ"lﬁ%'mamuaauaz sylimarin U118 100 mg/kg/day, AIC
+Cur250, Alc + Cur500, Alc + Cur750 o nqunuil &5 uenuea uaz curcuminoid luwia 250,
500, 750 mg/kg/day MMAIRY, Ale + CMC Aonguny ldTuemusanay carboxymethyleellulose
(CMC), Control o nynguaaugw bildsuemuea, Glcose Aonynguitldsumsazazi
glucose TulSuafilinasan (isocalrolic equivalence) tHoumhiuemuoalunyngususniery
Fosaldin szdvenlel ALT WS 1w Ul 1a@nam mean £ $.0 $1ounyluusazngy
Wiy 46 1, * ngasnruanasediiudiymeddd (o < 0.0) daieufunguaiugy
Ay # urAsnIIANA et T TEd IRy NaSa (p < 0.05) Wefoufunyngudusniay (one-

way ANOVA)
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Effect of curcuminoid on ALP levels in
ethanol-stimulated rats

400

300
250
200 -
150
100

Serum ALP level (U/L)

{ ] 1 ar o o
0519 3 HAaUB9 curcuminoids THUNIAMIIT ABsEAUIOY lo1] alkaline phosphatate (ALP) Tu&3u

yaanyu g

Ale fin nquuyfignnszdudlsiemuea (40% viv) Aadeiuiy 60 Ju IuRan1IEAY
3 ]
SRV, Ale + sylimarin An ngunyh Id5uenusauas sylimarin ¥11a 100 mgkg/day, AIC
+ Cur250, Ale + Cur500, Alc + Cur750 Ain AguuyN A5 ueMusa uaz curcuminoid luvina 250,
500, 750 mg/kg/day ANEIFY, Ale + CMC Apnguwy IdTueMUeaUs carboxymethylcellulose
= 1 W oy Yer & T d"g e
(CMC), Control fin nynguatunuhildiuenuea, Glucose Aonyngui laiumsazazy
glucose TulSinail¥wdaam (isocalrolic equivalence) tumnuentea lunynguAudnIaY
¥ '
50591450 szduonland ALP TuE5u viiag Uml uaasa1 mean + S.D $1auniyluudazngy

o & a

WAL 4-6 67, * uaaannuuana1eteilsdingmeana (p < 0.05) Weouiunguaiuay

o o =

laz # uaaennuuanaediiodvynnatd (p < 0.05) WasufUMYAGUALSNLTY (one-

1]

way ANOVA)
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Effect of curcuminoid on MDA levels in liver microsomal
extract from ethanol-induced toxicity rats
4.00
3.00 - |
s
2 E
< 2.00 A i
D 1
=
1.00 A
0.00
Q
[s) \;‘:\b
o O |

7919191 4 HAVD curcuminoids Cluﬂm‘lﬂ%’hﬁ‘“] ABTSAY malondialdehyde (MDA) Tau TBARs assay

11 microsomal extracts ﬂlfj\‘.‘ﬁ‘imyftwﬂ‘riqj

Ale + cMC fAengunyldSuemueatuinnizAusnidulas carboxymethyleellulose
1Ay

(CMC), Control fin nynguaingu hildsmenien, Glucose Aanynquin ldsuarsazazy
glucose TulSanaifilindanu Gsocalrolic equivalence) ounhmnemuoalunyngudnsniay
F033183u Alc + sylimarin f© ndnﬂgﬁ‘lﬁﬁ”ummuamm: sylimarin Y118 100 mg/kg/day, AIC +
Cur250, Alc + CurS00, Alc + Cur750 fie nqunyit 145uionuon uag curcuminoid Tuvuna 250,
500, 750 mg/kg/day MUEIAY, Usuamanta MDA Tumite UM Tagmsmuin uaadn mean +
.0 Sy lundaznguoniy 4-6 43, # uaannuuanaediiiethAynIaaa (p < 0.05)

HBMEUFUNYNGUATBNLEY (one-way ANOVA)

swiiioniuanys o RX-AR-073-2551 17



Effect of curcumin on SOD activity in liver microsomal extracts
from ethanol-induced toxicity rats

SOD acitivity (% inhibition)

75190 5 HavDd curcuminoids 1UUMIAAIEY ABN1TRINUVDA superoixde dismutase (SOD) 11

microsomal extracts Y9IAUNYY1 1Y

Ale + CMC ﬁandnwgﬂﬁ%’mamuamutﬁﬂm?xﬁué’mﬂmmz carboxymethylcellulose
A ' 3o Yo & " Ay Yo
(CMC), Control fio wynauauguhildsuenuen, Glucose Aonyngui ldsumsazazi
glucose TS 1dmdaan (isocalrolic equivalence) WsuAUEN A lUMYNQUALBALTY
s/ il

139591451 Alc + sylimarin fin nqunyhldsuenIueauag sylimarin Y19 100 mg/kg/day, AIC +
Cur250, Alc + Cur500, Ale + Cur750 Ao ngunyi lAsUeMIUea 1ag curcuminoid 1UYLIA 250,
¥

500, 750 mg/kg/day HEIAY, MUV SOD (SOD activity) TaomsiuIndesaznisdug
msnaasiidnanauiiudadiulasasedemsiiauveaeulanl nahlduaaim mean + SD

- Snnunyluudagaguviii 4-6 &, # uaasnnuuana19dRITsd AN Nana (p < 0.05) tiie

WoUNUMYNGUALSILEY (one-way ANOVA)
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~ =
andseramIan
s
dsafANAs curcuminoid VIndIUMIWBITIBANY lWsVNUSY (Curcuma Longa 1..)
y v ° 3 o o 0 w ]
(Thomas-Eapen, 2009) 'l&5imsthinlsdse Tomineo lumsinuninialsaaeginennuu naw
u’l’ = 1 = @ a
msanumaly in viro Wag in vive uaaalifiuI curcuminoid HgNEMAATIINGIMAINMATY
ny 1ra Sy a = = =y =1 " & dy =] 1 “
1A TgnBAueyyaddse (antioxidant), gNBAIUNLIT (anti-cancer), NTHUHOIATNAIE (anti-
a’l qf &
microbial effects), qNFYWAMIUUAA (wound healing effect) UAZligNFAUNITONIEAY  (anti-
Q’F U e
inflammation) 14a (Sharma et al., 2005; Maheshwari et al., 2006) mﬂqwﬁmaqmmﬁmm
Q" o L] o 1
curcuminoid TAUIAINZONIAMUMIONAY curcuminoid Tagminnldlumsinuussimanzeis
i a a w 4 w o = o
MAAMOTMIMIIAVLIUMIONILISeSY 91 wziSe, Umslszamdniay (neuro-degenerative
= o % . Y & g .
disease), sz lanazviaeaidion (Aggarwal and Harikumar, 2009) N1EN0UTUITOTY (irritable

sy w

bowel syndrome), Aoy luszuumaduniele (Gilani e al., 2005) uazuANNU(Gautam et

al., 2007; Aggarwal and Sung, 2009)

o o 4 a @ o o 3 o ¥ 4 ar
Tsaduudannueanssed AN ni@uvssraaauiGesiladefumoazily
ar [~ } & 3 a 1 a do  w A =
Aariauda nalnnilannnmsaieeyyadaszaNg 1 INIININEAATLONIAILDINTIHYY
g 4 P 1 ) o o dar A
asimue lannnuensaed (Lieber, 2005; O'Shea ef al., 2010) wazdnadounduim lraddua
o a @ oA = Aa 1 oa ‘ﬂ LB o
gnianaiaziianzenauaeliea lunmseinuivaisanmanuihu ) ldvesmsada
. . Aa wa Y a u) o @ o
curcuminoid ’ﬂnqmﬁu‘uﬂmuauyaaﬁizuasé’ﬁums'amfm °lum'iLf]umiﬂmnumamuamﬁu
. a 4 1 3 = o
(hepatoprotective agents) 1InTiHYeaUoanssed Iavidnm lunyunlngignnszqultifannzay
3
ar ar Yo = 1w
sarusesanarluau wyuez ldsuenuea (40% viv) mathnaademmiuszeznaiu 60
ar ' § o Aw o [ L4 . § 1
Fu wuduiehdtumyllasndaszduveaoulyl  aminotransferases  1AuR  aspartate
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Abstract
Alcoholic liver disease (ALD) is caused by excessive consumption of alcohol. The

pathological progress of ALD involves in increasing reactive oxygen species (ROS) and |
nitric oxide (NO) production, cytokines secretions, and inflammatory reactions.
Curcuminoid, a mixture of active substance derived from turmeric compound, has exhibited :
an antioxidant and anti-inflammatory properties. This study aimed to examine effect of |
curcuminoid on NO production in ethanol-stimulated hepatic cells and on hepatoprotective -
effect in ethanol-induced toxicity rats. We found that curcuminoid at lower concentration
(0.313 and 0.625 pg/ml) tended to reduce NO production in the ethanol-stimulated cells. In
addition, curcuminoid at concentration 500 and 750 pg/ml decreased the liver function -
enzymes significantly in the ethanol-induced toxicity rats. The results suggested- that ;
curcuminoid had a potential property to be use as a hepatoprotective agent in ethanol-induced !

hepatic toxicity.
Keywords: alcoholic liver disease, ethanol, nitric oxide, hepatoprotective agent, curcuminoid

Introduction
The excessive consumption of alcohol has been identified as the leading cause of

ALD. The pathological changes of ALD range from fatty liver (steatosis), hepatic -
inflammation and cell injury (hepatitis), cell fibrosis (cirrhosis) and finally, hepatocellular -

carcinoma. (1) On the early stages, alcohol increases fatty molecule in the hepatic cells, lipid
peroxidation and ROS that resulting in initiation of inflammatory process. (2) On the other

i i

hand, the direct alcohol toxicity is contributed from its metabolism pathway to ROS °

production. (3) Several studies have shown that NO, an interesting ROS generated from
hepatic cells involve in both physiological and pathological roles in the liver. (4, 5) NO, an
endogenous gas with short half-life (< 10 seconds) is synthesized from L-arginine by enzyme
nitric oxide synthase (NOS). (6) Under normal condition, the hepatic cells produce low level
NO to regulate vascular perfusion, however, in ALD, the large amounts of NO are produced.
(7) The mechanisms of alcohol induced hepatic toxicity are complex with diverse
consequences in different cell types and tissues. In addition, there is no pharmacological

agent for ALD ftreatment. Now a day, one idea of developing hepatoprotective agent from |
herbal plants to reduce production of ROS is remarkably under investigation. Curcuminoid, a

yellow pigment in turmeric compound is derived from Curcuma Longa Linn in ginger family.

(8) Curcuminoid has been shown variety of pharmacological actions such as anti- |
inflammatory, antimicrobial, antioxidant and anticarcinogenic properties. (9, 10) °
Curcuminoid interacts with numerous target molecules; enzymes, transcription factors, |

growth factors, receptors or metals, that supports the notion of its influence of many

biological cascades. (10) We are interested in the effect of curcuminoid as a hepatorprotective
agent against alcohol-induced toxicity. The aim of this study was to investigate effects of
curcuminoid on NO production in ethanol-stimulated cells and on aminotransferase enzymes -

in rafs.
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Methods

Cell culture: The human liver cell line, Hep G2 cells were obtained from American
Type Culture Collection and grown in Dulbecco’s modified Eagle’s medium (DMEM)/F12
containing 10% fetal bovine serum and 1% penicillin-streptomycin to 90% confluence.

Effect of curcuminoid on nitric oxide production: All cells were plated into 96-black
well plates at density 3x10° cell/well for 24 hours. Then, the medium was removed and cells
were pre-treated with various concentrations of curcuminoid in serum free medium for 2
- hours. After that cells were added withl0% (V/V) of ethanol for 22 hours. The
diaminofluorescein-2 diacetate (DAF-2 DA) was added to the wells and incubated for 30
minutes in dark. Fluorescence was read at excitation 485 nm, emission 535 nm. The cells
were lysed and measured protein content by BCAKits®. (Bio-rad, Philadelphia)

Animals: Sprague-Dawley rats (weight 180-220 g) were obtained from National

laboratory animal center, Mahidol University, Nakornpathom. All rats were rested 7 days
~ before experiments. The rats were fed with regular diet and water ad libitum.
Effect of curcuminoid on ethano- induced toxicity rats: Rats were divided into 6
. groups of six rats in each group. Group I was the control animal. Group II was the rats
- received vehicle. Group III was the rat received isocaloric 60% glucose. Group 1V, V, and
- VI, VII, the rats were received ethanol (6 g/kg /day p.o.) for 14 weeks and on week 8" the
£ rats were received sylimarin ((Legalon™) 100 mg/kg/day or curcuminoid 250,500 and 750
& mg/kgday respectively. Serums from the animals were analyzed for alnine aminotransferase
- (ALT) and aspartate aminotransferase (AST) by LFEkits® (S.E. supply, Bangkok)

Results
Effect of curcuminoid on NO production in ethanol stimulated Hep G2 cells

Hep G2 cells, stimulated with various concentrations of ethanol for 24 hours,
increased NO production as a dose-dependent manger. The ethanol concentration at 7.5% and
10% v/v could induce the cells to generate amounts of NO significantly, comparing with the
- control cells (figure 1A.) When 10% ethanol-stimulated Hep G2 cells were pre-incubated
with curcuminoid, we found that curcuminoid at lower concentration (0.313 and 0.625 pg/ml)
trends to decrease NO productions. However, curcuminoid at higher concentration could
enhance NO productions in the stimulated cells. (figure 1B.)

A Effect of ethanol on nitric oxide (NO) production _ B Effect of curcuminoid on nitric oxide production
: fromHepG2 at 24 hours in ethanol-stimulated HepG2
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- Figure 1. Nitric oxide (NO) production in ethanol stimulated Hep G2 cells. Cells were stimulated with
cthanol with various concentration ( 0.625, 1.25, 2.5, 5.0, 7.5, and 10 % v/v) of ethanol for 24 hours (A.) The
ethanol stimulated cells were pre-incubated with curcumiond (B.) NO productions were measured by DAF-2DA
reagent. Data were from 3 separated experiments (n=3) and shown as mean + SD of fluorescent unit/%mg.
protein. Data were analyzed statistic significantly by ANOVA, comparing to the control (p < 0.05).
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Effect of curcuminoid on aminotransferases in ethanol-induced toxicity rats

Serum ALT and AST levels were increased significantly from all groups received
ethanol, comparing to the control group (p < 0.05). (figure 2A, 2B.) After that the ethanol-
induced toxicity rats were received a vehicle, sylimarin (hepatoprotective agent) or various
doses of curcuminoid for another 6 weeks. The results showed that curcuminoid
concentration at 750 and 1000 pg/ml decrease the serum ALT and AST levels significantly (p
< 0.05) and this effect of curcuminoid s€éemed to be similar to sylimarin. (figure 2A, 2B.) The
serum level of ALT and AST showed fewer changes in the rats received only the vehicle.
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Tignre 2, Effects of curcuminoid on serum ALT and AST in ethanol-induced hepatic toxicity rats. Rats
were received ethanol (6 g/kg/day) for 8 weeks and then were given carboxymethylcellulose (CMC), sylimarin
or curcuminoid (250, 500, 750 pg/ml) for another 6 weeks. Serum ALT and AST levels were measured with the
liver function enzyme kits. Data were from 6 animals (n=6) and shown as mean + SD. Data were analyzed
stalistic significantly by ANOVA (p < 0.05), comparing to the control group(*) or comparing to the ethanol

induced hepatic toxicity baseline (¥).

Discussions

It has been demonstrated that enzyme NOS are upregulated in cirrhosis livers and °
they involve in pathological process. (11, 12) NO modulates different inflammatory cells and :
prolong cytokines secretions such as TNF-a, resulfing in hepatitis. (5) In this present study E
the ethanol-stimulated hepatic cells enhance NO production. When we tested the effects of -
curcuminoid on ethanol-stimulated cells, the results showed that curcuminoid at lower
concentration trends to reduce NO production. However, curcuminoid at high concentration
seemed to accelerate NO production in the cells. We also studied the effect of curcuminoid in -
long term ethanol-induced rats. Curcuminoid could significantly reduce the enzyme ALT and
AST which are the markers for chronic hepatitis. Many studies before have been
demonstrated that curcuminoid contains anti-inflammatory and antioxidant effects. (10) For
example, curcuminoid has protective effect on iron-induce hepatotoxicity (13) and ethanol
induced pancreatitis. (14) Our studies confimed that curcuminoid decrease ethanol-induce
hepatic toxicity in rats as well as reduce NO production in ethanol-stimulated hepatic cells

Conclusion

In this study, we showed that curcuminoid in lower concentration reduce NO
production in the ethanol-stimulated hepatic cells. In chronic ethanol-induced rats,
curcuminoid also decreased the liver function enzymes, ALT and AST significantly. These
results suggest that curcuminoid might delay the inflammatory progression in chronic
hepatitis and be use as hepatoprotective agents. However, further investigation in mechanism
of actions and toxicity of curcuminoid on ethanol-stimulated in vitro and in vivo are need to

be done.
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