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Lipid hepatoprotective effect of silibinin on fat-induced nonalcoholic fatty liver
rat model

GAO Hua-wu, CHEN Ming, LONG Zi-jiang, WU Zhen-ni, HU Man-yan, TIAN Li-na
Anhui University of Chinese Medicine, Hefei 230038, China

Abstract: Objective To investigate the lipid hepatoprotective effect of silibinin on high fat diet-induced nonalcoholic fatty liver
(NAFL) rat model and provide a theoretical basis for the treatment of silibinin on NAFL. Methods The NAFL rat model was
established by administration of high fat emulsion and high fat diet. Rats in control group was treated with saline and normal diet.
The model rats were randomly divided into model group, simvastatin (positive drug, 1.8 mg/kg) group, Silibinin groups with low,
middle and high doses (18.9, 37.8 and 75.6 mg/kg). From the fifth week, NAFLrats were treated with different drugsonce a day for
eight weeks. All rats were anaesthetized after final administration, Livertissues were weighed for the calculation of hepatic
coefficient The hepatic morphology was observed through HE staining. Serum was obtained from abdominal aortic blood for
detection of triglyceride separation (TG), total cholesterol (TC), high density lipoprotein (HDL), low-density lipoprotein (LDL),
aspartate aminotransferase (AST),and alanine aminotransferase (ALT) levels. Results After eight-week treatment , compared with
model group, middle and high doses of silibinin could significantly improve the hepatic steatosis. The levels of hepatic  coefficient,
serum TC, TG, AST and ALT in rats treated with individual dose of Silibinin were significantly decreased (P < 0.05, 0.01). Particularly,
high dose of silibinin significantly reduced LDL level whereas elevated HDL level in serum (P < 0.01). Conclusion Silibinin has a
therapeutic effect on nonalcoholic fatty liver rats, and possible mechanism is related to lipid-lowering and hepatic protection.

Keywords: non-alcoholic fatty liver disease; silibinin; hyperlipidemia; liver

AEWORSHERR T (NAFL) & HRT ARG B 5 ARmieAFan b & 8L, o7& 8 b Ak o2
WIS TERPRZ —, BB KSIKMAHE. JE  HATRAR NAFL Gk A 200 T B, Koy
O BERSEONS, U fE AR R BRIRZIE AT R SR, R, PRR A
RGBSR AN AR TEA L= Hth (TG) AR &ty NAFL 12 BAT F 23

Ugts BHA: 2017-01-16
fEHE N mtek (1987—), T, B, MFHILRZENISY. Tel: 15156071673 E-mail: ghw2015yl@163.com
wBIEMEE T, W7 RO 258, Tel: 0551-65169216  E-mail: Izjyls@163.com



774 Z#sgdatz Drug Evaluation Research 285 40% 563 201746 A

KEHEE Csilibinin) ShBEE A NG =105,
T KA [ S SR R I I R R R RSy, B
Aot bR EA L RS EEH, 251
TS TR 2B 28 . AL S AR 7
PERFB 5. ABFELL ig i IR SL AR & v
TRIEZE R R4 NAFL KRB, S /K K5
XFNAFL 397 ERT, Ak gerh 27K KAl S R Y.
PRSI o
1
11 Wz

SPF ZlfEtE SD KR, 445t (200£20) g,
R 5 B K 52 SE B b e i, VR Rl E S
SCXK (#}) 2016-0002.
1.2 HMEEZERF

K KHE]TE, b5 130404, 35 mg, HIRHEER L
T2 A PR A FHe gl FARAbyT 7, it
43120307, 5mg, HHE g DURFHI 254 PR 2 w4t

AREERE, 3 AL, NIRRT NE, BhAA
SRR AR A R R ILAEE-80, MEZ
S 2= PR A A4

TG. BJHMEEE (TC). m%E NS5 (HDL).
REENRE T (LDL). RARIREZN (AST).
WAL 2N (ALT) Ml A&, B LR
Wr i BR A FI PR A v CHED. 281K,
1.3 FEMFE

H 7 7020 244> A 3 A4k B4 fRaU St H AT
FEOFTHAR AT XIR & AR S B 0HL, S5 [E A
Hi; GL-88B it &k, AR DI/RANZRHliE A #
FA1004 HL7o3HT 1, RS SRR AT IR A F 5
YBL-2 AW, 22 GE AR
Jt: LEICARM234 Y1 bl KR Bl Al
2 FE
21 BEAFRSEREBRES

R FLA: S sE (200 ) CERL PR
TR 100 Crltk, INAJHEEE (60 g) NFERE
WENE (2 @) B, FRo2E N 2R 1AL EE-80 (100
9>, HlSGHIAH:  FINE 55— ReAFh EL 100 mL 281
K, KB 60 CHE, A 35 HEE (20 @),
NI RE B R 58, BIBOKAH, AR5 KAl
IINMAR, oy, RIS s laslal, 4 CHEfs,
Il IR 37 Cakuts i,

Rk SRR g (12%) . JIH[E
(2%) AR SE A I 0.2% ) 31 30 YR A5 1l B K3 (85.8%)

M, UL LSRN TRMRS, BEdidt, &
BRI GRStk )s, 4 60 CHElRN &%
M, 2B SR s o .
2.2 NAFL KREEIHE L

SD KR N HFE G, %BENLE RIS
ARTHRAL (8 H, TR AR IR FIR
K g &5 TrflFFLA, ARBCA 2 mL/100 ). it
BEK RS T i IR R SR, 6 B A 25 771 el ]
F%, RERRR L AR, R4 RS, BENLEL 4
FUBREZE R RUHR I 4 mL, #3900 B i
R DU AR [ 5 o, %K RN o e w38 v, WA AR
i PR e oy oL
23 P57

BEA R SRBEML o AR AR Athy T4l (B
7y, 1.8mglkg) UK RHEIFAL. T, &7liE (18.9,
37.8. 75.6 mg/kg) 41, R4 8 M. M 5 A7k
4 ig ERFLAISERE L ig AT 2A)T, K4
R &R AT ig NI 5L, 488 2 mL/100 g,
X WAL 25 T AR AR B R K . R ig BTG
7, YRR 2 mL/100 g, 252 iR), AR ZH AN
B AMNG T m R R SR, X A2 T8 i k)
WEFR, Frekendy 8 Ji. REREAREAAR 1R, MR
AT R R S AR
2.4 IEFREIRET

KRG, EEAEEK 12 h, 3.5%KA A
BRI, BB, #E 30 min, 3000 r/min
> 15 min, 7 EIMIERMN TC. TG, HDL. LDL.
ALT. AST 7K, #AE ™M IR St A kAT
FIARAE)E, GERCH R, A AR SR K R T
IE, A aRrBOE, HEIFRE. RS =
SRR AT . ORI 102 5 mm ARIRFZIZE T
109% 1) SR P 1152 s HE YAt £T4Efb L .
25 FItFES

S KA SR F SPSS 20.0 S A3 T G T2 b B,
PAX +s Rt 00RE, FL 35 22 40 Mk LA 4 )
B dLmpm b, 7 255 PR R AT LSD A5,
FZEASFE R Tamhane's T2 #56 o
3 #R
3.1 ¥ NAFL 12 X R ATRLRRIEF R 2200

B WoR, MRAUCRIFA RS IEs, I
AND AR 1L RS e ST B w65 i e
JPIRHES, SRR, JCHRWiAS4n i, B
JH AN FERRANTE T, 40 R AR AL, SRR,



Z#sgdatz Drug Evaluation Research 285 40% 563 201746 A

* 775

AR A, ATt K BRI AT, 5 iR,
ANMAZWT I B AL, A AN FIREE AT A
St. HBRAILEL, K REISE R R AU
TTHZRYT 8 R A REGE, KT F R
T, AR SBOPIRHES, IFSE 9k, Ri22 =it
ARIFANNL b5 kD>, ANAARA BT TR A, LI 1.
SR

L
s‘*‘%!

S g M SN
‘y“gg %ﬁ’é’-z‘iﬁﬁ R

AN AR

o Siia® &3
SRR G
i ﬁs&&&?‘&zh

£y
\".0
AR

JK KA 5 75.6 mg-kg

K& 52 37.8 mg-kg

3.2 X NAFL #E X RAFRHHIF N

Bt IR LA, JEAR 12 J AR ZH K R AR
AT B 2 T (P<<0.01); SAsEAg Lt
B, BHMERT Ry T R TR ST S R AL
BEFL (P<0.0D), /K KBRS RE W
F R (P<0.05. 0.01), HEFEAME, LK 1.

P R
RN S

7K ki 52 18.9 mgkg

1 KKETEX NAFL R XRATHEAREF I
Fig. 1 Effect of silibinin on non-alcoholic fatty liver model of liver histopathology
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Table 1 Effect of silibinin on non-alcoholic fatty liver model of liver index ( X £s, n =8)
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Fig. 2 Effect of silibinin on non-alcoholic fatty liver model of serum lipids ( X £s, n = 8)
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Fig. 3 Effect of silibinin on non-alcoholic fatty liver model of liver function ( X £s, n = 8)

NBENE S DRFRIPUREALSE, (EAAN RS AR A 2
ITBLe WEFEANIF T3 ANTR] it RT3 s i g 0 3
RS IR Xt ) W s R A LR 7 IE
AR R BAR AL S0P, 22 AR S
s R E L E, DA R LA R A e



Z#sgdatz Drug Evaluation Research 285 40% 563 201746 A

777

BHEATIERS, JHERIREAT, A 4 J8 5 BE AL
KBRS DU JE ] i, 34008 3 = IR /KT, aibide o
HE Jef ZoRFanuHesI38EL, ARk, Hmmw
B RIS — (175 1 T, 40 MR B ) 40 i 25,
o> ML AR RN A, R AR 2R A R ) o
NAFL FIAmALEIR 2%, HETEA s 2,
PRIV, B e AR 5%0
TG 1EAT4H M BB IGT, TE T IE AR A, 5
wi g AR, R TC. TG, LDL % Tt &,
HDL S N R, b5 sl g oA R (R R B
HIFE TG Hy4kal S8, HnAEERIL IR (NEFA)
EHG WRAIE BRI R DR B A AT
ORI, F2ZERIA ALT AST 1535 Tt 5,
JHT- 4t AR 5 A2 1 ()RR AU B D0 9855 [ R 4
EALEE (SOD) %1 FF, i (MDA) /K
TTbE], dE2 S EUTE IR B A BT
i A i G 22 CR I Bl LA e i 40 55
JHERIT IR, BEERER BRI, Y

17 EE R (b o T I REZTY N W T SRR
Bz AT B o) s Be i I SRt AR D RE ) ¢
VR, ST s e, IR 50% 2,
W ST SRS I S D AR, O TR R B AT T
T, RBK CET AT S 4T i SOD. GSH. TG,
i TG 7K, P4 P RS FHAR R /) Bl I A T B 45475
WEIFLR s, 7K R8T IR R ER], 5N
CTGF. TMP1. TMP2 [k 1,
KSR, g /K K S RE R = IR U5
T NAFL BIROK BT 2%, F#fk TC. TG. LD
KL AR ALT. AST 361, BCE HHIE AL SR D542
PE, RUPK QS i PR UK BaE Dl Rg
BT HUNAFL AR, /K K& 5367 NAFL I
R gt 74K 45 o
S 30k
[1] Tziomalos K. Lipid-lowering agents in the management

of nonalcoholic fatty liver disease [J]. World J Hepatol,
2014, 6(10): 738-744.

[2] Suomela E, Oikonen M, Virtanen J, et.al. Prevalence and
determinants of fatty liver in normal-weight and
overweight young adults. The Cardiovascular Risk in
Young Finns Study [J]. Ann Med, 2015, 47(1): 40-46.

B8] E4%, Lk % F, & K RERKSUE
AR G5 70 5 2 B AL S e [9]. 2o
R, 2010, 45(4): 413-421.

[4] GEARAs, wlo W, x| B, AR /NSETHZ PR R
NAFL 520 [J]. 74928022 24) (BE2EIR), 2013,
34(3): 400-402.

B x| &, SN, B, & R R s v
RS AT [ 2=, 2006, 22(11):
1399-403.

[6] Z[EWk, BrRbdbd, £ Wy, 55 EP4ErHmi SR s e
&R AE R BES 9] H 525, 2013, 44(24):
3510-514.

[7] Chalasani N, Younossi Z, Lavine J E, et al. The diagnosis
and management of non-alcoholic fatty liver disease:
practice guideline by the American Association for the
Study of Liver Diseases, American College of
Gastroenterology, and the American Gastroenterological
Association [J]. Hepatology, 2012, 55(6): 2005-23.

[8] Sattar N, Forrest E, Preiss D. Non-alcoholic fatty liver
disease [J]. BMJ, 2014, 29: 349-356.

[91 Wang D Q, Portincasa P, Neuschwander-Tetri B A.
Steatosis in the liver [J]. Compr Physiol, 2013, 3(4):
1493-532.

[10] Rasouli N, Kern P A. Adipocytokines and the metabolic
complications of obesity [J] . J Clin Endocrinol Metab,
2008, 93: 64-73.

[11] 2 &% Sksavd, & X, S KBS ARER IR
JU PR SRR FE[I]. By, 2010, 41(10): 647-652.

[12] VE¥ERE, RS, Wk, 55 KR RIS i &
PEPORS PRI B0 CR 37 AE R RS20 (). I 22 [ = [ 24,
2013, 24(10): 2360-2363.

[13] *REETF, VFEGES, EXEUE, 5. K QHIT T R R SRk
JHET Al R AR FIRLEII TS [3]. (Ve BERR
“#41¢, 2009, 40(5): 423-428.

[14] MEE, TR, & 8, & K CET AR T
U7 98 3k e i A b e IR ET A IR e [3]. R
R 2 2% 7%, 2007, 16(1): 57-59.





