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Abstract — Silymarin and curcumin have been used for supportive treatment of liver disease of different eti-
ology due to their hepatoprotective activities. The present study was carried out to investigate the hepatopro-
tective effects of silymarin and/or curcuma extract against hepatotoxins indueed liver injury. To investigate
hepatoprotective effects, the silymarin and/or curcuma extract were pre-treated orally to experimental animals.
And thereafter a single dose of hepatotoxin, carbon tetrachloride (CCl,) and acetaminophen were administered
through oral or intraperitoneal route, respectively. Chronic liver damage was induced by subcutaneous injec-
tion of CCl, for 3 weeks (2 times/week). Hepatoprotective and therapeutic cffects were monitored by estimat-
ing serum ALT and AST levels and by measuring hepatic glutathione (GSH) and malondialdehyde (MDA)
levels. Collagen type 1 was detected with immunostaining to assess fibrosis. The results showed that the mix-
ture of silymarin and curcuma extract significantly reduced serum biochemistry levels and MDA levels com-
pared with those of control group in both acute and chronic animal models. In antifibrotic effect, the relative
Lepatic collagen content was significantly decreased by silymarin and/or curcuma extract treatment. It was
concluded that the complex of silymarin and curcuma extract have a both hepatoprotective and therapeutic
effect synergically in rat liver injury induced by heptotoxins.
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velhf= Zled e glv} (Lin 5, 2000; Ramsewak
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Table 1. Preventive effects of silymarin and/or curcuma extract treatment on serum ALT and AST values in acute liver damage models

ALT (UL)

AST (UL)

Groups  Dose (mg/kg)

APAP-induced

CCl -induced

APAP-induced

CCly-induced

Normal - 40.7=5.74
Control ~ Vehicle only 620.9 =55.28 39322826
CM 66 521.7 £ 37.86* 334.3 +£20,50*
CXL 6.25 608.8 =51.97 360.6 £ 20.03*
CXH 125 537.8 =28.88* 340.5 = 19.56*
CM+CXL 66/6.25 412.5 £49.80* 282.2 +31.65%
CMACXH  66/125 361.9 +30.06* 2424 £ 16.47*

505.7 £ 30.99
394.5 4 28.06*
488.2£39.24
4507 £29.67%
369.1 +31.76*
308.9 £33.34%

59.6£4.74

487.9+21.32
403.8 £25.61%
466.1 = 30.48
458.8+21.54
382.5+£23.62%
344.6 £37.18*

Data are expressed as mean+SD,
*: Significantly different from control, p<0.05.

o] 532nmellM FHEE SRS AR F PR
Lowry 5 (1951l ol&k wiez sAlsigon, 24
MDASFE nmol/mg protein®& FA|3} v}

gl SFEMRIZ(GSH)?| £%

724 5 3 2 FE 7‘]—‘7— (reduced glutathione)F<-
44 kit (BIOXYTECH GSH-400 assay, OXIS Interna-
tional Inc. )& ©]-&8lo] =734t

2Rs guel 54

A8 =g Frlsr] 8 A4S kit (ABC kit,
Vector Laboratories, Inc.)E AF8-3}led collagen type 1
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buffered saline (PBS)S-Z. 2-38] M3 37°Co A 108
7t 0.3% FAksRrde]] mEFAIA WA B0 BAIE o
AA R, hA], PBSE. Mol o] F, 0.1% trypsins
37°C, 3087 AEslgie}t. PRSE 2~33 AT F 10%
bovine serum albumin (BSA)| EAAHHE 37°C, 208
7r WA R 224 H-E collagen-10f] HHak UxpkA] (1:
100 &4}, Chemicon International Inc.)ell 37°C, 60%zt
=& A7 2™, Anti-mouse IgG (Fc specific) FITC
conjugate (F4143, Sigma Chemical Co., St. Louis,
MOYE 1 : 20022 348 5 3087} vhe-A1A H33n
Ao 2 BT}, FAFES collagen-1 FAF39] HA
£ Hxgsid=tel Image-analyser (Bioquant TCW
software)’} A% Olympus #u|4 oz AbEslgdv}. &
AAF 1008) Ao 570AelA] EHF 8k collagen-1
oFAmA ] wEg-g AMZElv).

SHEH HE
B A A deixl A= Mean+SDE FA|8lg 2w,
A x| BAREA 7 5] 9] Duncan’s multiple testS-

AAF] )4z ¢=0.05004] 2z 22 2olB HAsKY
o}, BAAT)E Sigma stat (Jandel Corp., USAYS- o]-4:3}
of AR|B}H

2 o

2 21Es) oldiEot

A8 F8 F AAlsle] APAPSH CClLell 213 7hsl 4
HEEY FHE 59T 2F APAP R E éﬁi%oﬂ
o) ziRkEeke Aalaal Y2 Abe)d] Felgl 2je)7)
oo, 2 ﬁ]"] A B M= F l Tkt Ajo|Z L%E-]-IH
7l kit CCLel| &3t ZHgs)] Rl 7hAkEak oA
A &g Ale] B = /\] T Alele] 824 <)
= o= gl%ivh (data not shown).

7 Ag-e) Egaeane gy goMe ¥4
ALT gl AST <2]9) wiske S4% 23, APAPS} CCl,
Fof o] Fol BAAYSE X7} ol gt HAE A o
7“"‘“7*’“ 4 EM freld A Sokele) vl fEEIgl
o)g §A4 s 2d

oA tZFe] ALT @ AST A=z 393.2+28.26,

Table XI. Preventive effects of silymarin and/or curcuma extract
treatment on GSH in acute liver damage models

GSH (nM/mg protein)
Groups  Dose (mg/ke) APAP—indl(Jced CCl,-induced
Normal - 5.61£032
Control Vehicle only 347 %044 2.24 £0.63
CM 66 3.45+041 2.31+£047
CXL 6.25 3.71+£0.32 2.67x0.42
CXH 12.5 3.89+0.30 2.81 £0.36
CM+CXL 66/6.25 4.13+041 3.07 & 0.43
CM+CXH 66/12.5 445+£043%  3.24+0.39%

Data are expressed as meanSD.
*: Significantly different from control, p<0.05.
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Table I1{. Therapeutic effects of silymarin and/or curcumin extract treatment in CC)-induced chronic liver damage models

Groups Dose (mg/kg) ALT (U/L) AST (U/L) GSH (nM/mg protein) MDA (nM/mg protein)
Normal - 563%4.1 840136 548 £048 0.10+0.01
Control - 287.7+87.6 4713 £106.3 243£043 0.80+0.12
CM+CXH 66/12.5 172.0£47.1% 253.9 £ 60.7% 3.51 £0.58% 0.41 +0.14%"
Legaron 50 215.6£28.5* 337.8 +81.2% 3.08£0.20% 0.64 +0.16%
Eskadus 50 239.2+70.1 356.4 + 89.0* 3.05+0.19% 0.63+£0.17*

Data are expressed as mean+SD.
* : Significantly different from control, p<0.05.

T : Significantly different from Legaron and Eskadus treated group, p<0.05.
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Fig. 1. Effects of silymarin and/or curcuma extract treatment o
body weight in CCl-induced chronic liver fibrosis animal
model. Results are meantSD, expressed in gram (g). There were
statistically significant differences in body weight of CMAHCX
treated group compared with that of control (*: p<0.05).

487.9+21.320]141.20, APAPY] 2|5 Rder= zpzt
620.9+55.28 2 505.7+30.99 )%} CCLe) )8 7+
dgtE el A= CM, CXL, CXH, CM+CXL 2 CM+
CXH-2- 25 Yo vlsle] foA gle ALT $4]9
A% gl en] (p<0.05), B3] FFEEE D55
o7 A=RFEE H4-Foi 72 S S e
Ak AST A YoM CM, CM+CXL 9 CM+
CXH #ellM 594 sl 2A7F Welde™ (p<0.05), ¥
Bl Toll M ALT X% nlr A 2 433438 o)
elligiet, dhal CXL ¥ CXHEAME tiagat §904 9l
T XolE vehiA] dgid)

APAPe] &]gt Zibsl] oulEAe A= CM, CXH, CM+
CXL ¥ CM+CXHTIA ALT @ AST $=21¢] <)t 7+
28 YeEhioen (p<0.05), B85S CCl, F
o)A} 22 fehs-AdE Vehget

Reduced GSH= Akl 1|8l APAPS} CClL2] Fq
o 2lsled oA sl ZAAE Vehfdew (p<0.05),
CMHCXHT-A AP oA 24 sl= S91E
H5 EPgS: (Table 1D).

Table IV, Anti-fibrotic effects of silymarin and/or curcumin extract
treatiment in CCl,- induced chronic liver damage models

Dose Collagen type |
Groups (mg/kg) % afea/tgtltjal)
Normal - 0.06 = 0.08
Control - 2.51 £0.68
CM+CXH 66/12.5 1.11 4 0.22%=1
Legaron 50 1.43 +0,39%*
Eskadus 50 1.54 £ 0.36**

Data are expressed as meantSD,

** - Significantly different from confrol, p<0.01.

+ 1 Significantly different from Legaron and Eskadus treated
group, p<0.05.

MeASERA0f 25 gt ZFYe XSSt

CCLE ZPEE 4 olF A HEAE 19 13 149
7t ATFFEAR A3}, CClell 97 AEE EA) A=}
Ha} FIREEE HEFoFoM F9A Al sE=%IH
(p<0.05). L 98] A|HIE FoiToME el nished
A e AlFate) 7} vehdA] ekt (Fig. 1).

AW A AR EQ] ALTY ASTS &3 27
(Table IIT), CM+CXHZ} Legaron o437 ALT %]
A Az Blsle] A 9l B Ve e,
AR ET ERAA #eA ole AST 319 o) o}
ehde} (p<0.05).

REAFe] A ARkERl GSHE) o<l sleide
yhel AldetE 7 dErel A3 24 ol Tt &
ZAE5om | AJFGE Abol2] Foigt Aol §isl(Table
II). Free radicalel] £]8} 2A|&Ab A Fgl MDA F3&
AlgbE 2T oA e TAaESE vehiglend,
CMACXHFo] 71&8] Al=luldl ©@EAA (Legar-on,
Eskadus)el] w]aled 7=t ik} S5 A= Hem 3
2% 9ic} (Table 1IN).

7o) Azl 338 HIskaAl Collagen-1 94
ZA9] WAL &A% 23} (Table V), AP YE 2F
FFo] v)ste] folg WAL ERE ER T
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Fig. 2. Light microphotographs of the unireated normal (A), CCl-treated (B), or Liverman-treated (C) rat liver. Both Cytoplasm anc

muscle fibers are observed in red, and collagen in green (40).

(pe0.01). Al FER| Hlae A= CMACXHE] 712

oft ZAARIE Vehligl o (Flé 2), =3] Eskadus %
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T 74 AREHE vehisl=t (p<0.05).
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