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Abstract

AIM: To investigate the effects of curcumin
and silymarin on nonalcoholic steatohepatitis
(NASH) in rats and the underlying mechanisms.

METHODS: Forty-eight SD rats were randomly
divided into four groups: a normal control
group, a model group, a curcumin group
and a silymarin group. NASH was induced
by feeding a fat-rich diet in all rats except the
normal control group. The rats in the curcumin
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group and silymarin group were treated with
curcumin and silymarin, respectively. After six
weeks, all the rats were sacrificed. Serum alanine
aminotransferase (ALT), triglyceride (TG), total
cholesterol (TC), malondialdehyde (MDA),
superoxide dismutase (SOD) and hepatic TG,
TC, MDA, and SOD were measured. Expression
of peroxisome proliferator activated receptor o
(PPARa) mRNA in the liver was detected.

RESULTS: Compared with the other three
groups, serum ALT, TG, TC, MDA and hepatic
TG, TC, and MDA in the model group were
significantly higher. The expression of PPARa
mRNA in the liver of rats in the silymarin
group was significantly higher than that in the
curcumin group, while serum fasting insulin
(FINS) and fasting plasma glucose (FPG) were
significantly lower.

CONCLUSION: Both curcumin and silymarin
are effective in treating rat nonalcoholic fat liver,
but the mechanisms are different. Curcumin
exerts anti-inflammatory and antioxidant
effects, and silymarin promotes hepatic PPARa
mRNA expression.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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R

BE: AAAFRTEZA LT RKCEH T
F TR 4E i A5 M2 B 5 AT £ (nonalcoholic
steatohepatitis, NASH)#) 7 ] 4F J L.

ik Bt R R R A S NASHAL
A A8 AR & SDRAFH 44, H
TOEFLI2R, 4T Ll B A SR
127, $FFAI12R, KKEHFAI2R, 3
BT HReAA, BPa KSRl &
B A37 0 45 0 18. NASHAEA 4] & &2 5,
EFRFUEREFRNLTETENE R
F ¥ I 4 4 & (carboxy methyl cellulose,
CMQO)R A %50 mg/kg, /K& & &4 R 4
B4 TR EEH ACMCREA %100 mg/kg, E
FAA AL TCMCEREF . &7 B
A6 wk. AR RATRE . o iE A A
FAT . M B FARIOKR T ARBE S
202 5 H Ak (glutathione, GSH). W& =&
(malondialdehyde, MDA). #4 %% foid
BACH) B AR 3G 58 ) 8 % AR a(peroxisome
proliferators-activated receptor o, PPAR«)
mRNA &%,

FR: BABXRAGFIHEL, S2E &
(total cholesterol, TC). &3 #& & B (aspartate
amino transferase, AST). %% 4% & B4 (alanine
transaminase, ALT). feiF = BhH b,
MDA. =M % & 7% (fasting insulin, FINS).
=% 8 ¥E(fasting plasma glucose, FPG)#=
Bt J& 3 5L B Fo(tumor necrosis factor a,
TNF-0) 2 % & T £ sl el AN 0g57 40, KK
&) % 21PPARa mRNAK LA 23 TAA 4
Ao % ¥ F 4, FINSAFPGHy &% 2K T £
HA L.

it 28 F. KA FEHBRRE T4
X ENASHEA Bf — & 64 TFAER, 12
ZHEERIHI AR, £ F AR K A
FEAAE AAE A FNASH, K& & E 02
342 3t I i PPAR o mRNA # & A #74 NASH
0B A& e B
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2 B RV I 7 A I R B R S AE, SR
R0 A1 2% o3 7 K R H Ay B A R B R 3R,
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SRR WA, IE AR I R IINASHA AR L],
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LT R (curcumin)se 2 Wy AL & W R ) —
B, A& MR FE R BN 22 BHE Y 4 B Sk 1),
EHRAE . ile. ZEMBARFRESRSF
1. AR B REEPIR . LR
ML LEACHIAE L, T DUGE & b 2 505 A 410
HIVER. /K Q&K (silymarin) & —FhAE P HE L
Y, PRECE 2R 2 A K R R R
KRB ZR ) R N R Y L, ALK
TR T KR T 7K TR A R R K R A
S0 RSt m R A S KRS NASH
RERY BF 5T I PR 22 B8 3R /K TR 20 il
NASH#A &/ AL

1 SRIRT5A

1.1 AR 2R (L R KRAERH AR 2
F]); 7K K] ER (P8 2 R AE R PR A H]).
SDAF(8, HEE150-180 g, #HE25 C+
2 C, {2 E40%-70%).

12 7k

1.2.1 342042 K ANASHAEL A 5 % 1448
SRR & SDR T35 Biadd, Horb IR 412
W, @78 ek SRHI2A, EWE
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DR =Bt @A(mmol/L) TC(mmol/L) ALT(U/L) AST(U/L)

E2A 0.41+0.08 0.81+0.07 51.09 + 1.58 81.76 +6.34
LBt 0.73+0.12 1.52+0.23 89.77 +4.33 132.7 £2.98
Z@ERA 0.37 +0.06 1.05+0.14 46.79+3.12 80.14 +4.11
K kaEiRA 0.35+0.15 1.12+0.08 45.88+1.87 81.40+7.14

TC: RIBEBS; ALT: SRR, AST: BBKREE.

H12 R, K RETRHA12 A, B4 Tk, Jp
BoRA S L BB © EREFTN3T D45 118,
776 wk, A5 BB 2 A, AbHE, WK
NASHHERY ] %A 0.

1.2.2 £3#FF Ko & F: NASHE M
Hl & R fE, A RREBRASEE .20 F
MEFELLAN, ZERAT RIEFILN S 76
JTEMZERR T EL 4R (carboxymethyl
cellulose, CMC)JR 2750 mg/kg, /K K] &4
B RIZIT 45 T 7K CHET RCMCIR A 100 mg/kg,
IEH AR AL TCMCHEBIE R . 1RITIS
] 96 wk.

1.2.3 Shm 422 15976 wkEi R G, KRR
ARK1 WG, BRI, M S U R R I O
SR, FH B S OALES L, 20 8 I, [RINR
R MERRA.

1.2.4 #al 3 45: WS RAIE: HATHR X A
RSP ) o b R 2 S AT LB, T R BR
(AR, BIVHE o & 5 44 Jot & 1 B

ASE IR BRI AR A 2 48 A KRR IF [
I (total cholesterol, TC). 7555 % K (aspartate
amino transferase, AST). %+ N ¥ & lff(alanine
transaminase, ALT)AIILE =8k H /K7 H 4
H Zh AW 2 53 B BGHEAT I E .

W5E K R =4 PT7KF-(homeostasis
model insulin receptor, HOMA-IR): IfiLi{5H =% I
I 4 (fasting plasma glucose, FPG)f¥) & & 1%
JIE JE &% K (fasting insulin, FINS)A#R E 43 51
F EE L RIS G2 A I, v 5P HOMA-IR4E 4L

KRHL AW EE: HHER AL B
KEFIEFRAS, 22565 TS, XK B g
AR FE L AT H 7

KEFHLABMH K (glutathione, GSH)
HP — W% (malondialdehyde, MDA)II: Kt
KL K G, HE Sk & e
JREAT € . GSHE & FH A ALY B AL i
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(superoxide dismutase, SOD)JiGE 1A L
FAEATALI, MD AR & &S 2R
(2-thiobarbituric acid, TBA): ATl 2.

R IUTR AU o) R4 B K Bl L 375
FE-80 CHIZEAT T ORAF, NI 3K At 77 G
SE K BRI o A & -4(interleukin-4, 1L-4).
IL-6F1 iR ¥R HE K] F ou(tumor necrosis factor a,
TNF-a) (1) 7KF-.

T ARG FE ARG 52 AR o peroxisome
proliferators-activated receptor a, PPARa) mRNA
FIERIM K FH S € B R G e HE S B (RT-
PCR): I 5 K S PPARa mRNA %%

ot ALIR % FASPSS17.08] 14 Xof S5 45
RBAT G 2B, A FR IR 45 R BT AR,
LAP<0.05 97 5 B A Ge it 22 5 XL

2 BR

2.1 440 K ST 45 2ok i BRI K BRI AT %L
35 T IR AR 22 08 3R AR T ALRIK TR
A, ERAGIEN(3.92£0.19 vs 2.29+
0.23,3.01£0.15, 3.154+0.21, P<0.05).

2.2 440 K RF 2h e Fo do g Ho il 25 R b AR A
HARKRITC. AST. ALTANME =B H &
Emm T IEEHMENAITH, ZERERIITFE
X (P<0.05)(F#1).

23 428K AMDA. GSHA ##SODE M54
2Rk BAHKRMMDAR E & T IEHA
FIPAARIT A, 2534 8iit 2 XL (P<0.05); 1
R KRG SHE K T 1B A PSR TT
H, Z7A G0 E L (P<0.05); FERIA KR
SODVEME R F LT IEHHMPANGITH, £R
BRI 5 (P<0.05)(FR2).

2.4 448K B By FARAT e AR TR 2 K R it
HFINSHIFPGHI & & i T 1R 4 RIK K
B, 27 G (P<0.05); ALK
FUHOM A-TRBH {2 5 T 1E 5 A K % i) 25 4,
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R 2 MAKEMDA, GSHEEFSODEMDHTERLLER (7 = 12, mean + SD)

pari:] MDA(nmol/mgprot) GSH(mg/gprot) SOD(U/mgprot)
EBH 0.71+0.07 1.49+0.16 390.3+15.14
BRI 1.62+0.04 1.12+0.15 327.8+21.33
ZERA 0.58+0.48 154+0.17 419.7 +41.81
K kaEiRAE 0.62 +0.44 1.55+0.13 421.8 +55.32

MDA: IR__B%; GSH: St HAK; SOD: BBEMYIIRIES.

R 3 AARBRISFIEFAENELR (7 =12, mean + SD)

4R FPG(mmol/L) FINS(mIU/L) HOMA-IR
EBH 3.49+0.58 16.72 +3.39 2.61+0.49
(L) 4.81+2.23 17.16+2.13 3.83+2.17
ZERA 453+1.19 17.09 £1.27 2.73+0.62
K kalZ=A 2.01+0.12 16.05+2.43 1.42 £0.61

FPG: =IEINFE; FINS: HERB R, HOMA-IR: FRBZRITHKE.

&R 4 AAKRBINESRIEABFEREFIL-4. IL-6FITNF-aAGMLERELER (7 = 12, mean + SD)

paxi:) TNF-ang/mL) IL-6(pg/mL) IL-4(ng/mL)
ER4E 0.79+0.15 189.4 +36.51 1.09+0.13
[Eniis) 1.41+0.28 231.5+24.32 1.13£0.17
ZERA 0.67+0.13 162.3+31.42 0.99+0.21
KkaiRA 0.92+0.24 220.5+18.79 0.98+0.32

IL: BTE; TNF-a: [PBIAE R S a.

ZRE G FE L(P<0.05); Bt 53R RA
ZR G R L (P>0.05)(3K3).

2.5 4K R diF KgAK B FIL-4. IL-6
Fa TNF-ate ] 25 R kg 158 20 K R i i A
TNF-a/K VI & F IE#E A RMPEAR T4, %
A G it 2B L (P<0.05); A2 K i A
IL-6/K s T IERHAMEZERA, ZRA
G2 X (P<0.05), S5/K CREIRAER LS
TH#R X (P>0.05); 44K BRI 28 A AH SC IR 1
IL-42 R TG0 5 5 L(P>0.05)(K4).

2.6 428 K R PPARo. mRNA % £ 69 TALLEL 7K
KHEIZEHPPARG mRNARIE I & TR 4
M RN, ZRASHEN(1.2240.24 vs
0.82+0.15, 0.88+0.34, P<0.05), 5 IEH 41(1.49
+0.23)Z RIS L(P>0.05).

2.7 428 K RALLRIR I IR Rk B
NMEL I, TE K B 4H A T B i A,
TeRNEZIE AR WAL O, A AL 2K B
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JE 22 R UK CED = T HIN ASHE FH HLI
ANH. ZERAFKRIMBEALT. MDA, IL-6
FITNF-a /K2 3 [ 1%, GSHE = MSODIENE
BT UL 22 R T HINASHPIE AL
ARG NG SHE EMSODIEME, FEAIK
MDA A&, [FII /D IL-6 FITNF-o &k
RIEFFHNASHIMER L KR HEZ A
KRIMIEAST. MDAK &2 [EK, PPAR
mRNAFIFRIA W4 5, U B 7K R 2 T 7
NASHE ML AT 68 A2 8 1 fg B A% &R 1
THASTIHMEFIMDAY &, $25/H41fiPPARa
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