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JHF 25 R B S N ThT Z R 2 A% A Il (ALT) R |1 4 2 R 2 B o il (AST ) /KO- s B e JENE A s R A8 22 i . [l AR
FH Western blot P54 £ 25 K BRI IIE it S0 Ak AR 3 8 P00 32 e (PPAR o) - FIEAHDC AR I LC3 1 \LC3 1T \Beclin 1 }% p62
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SERAIFAE A, FEHLHI T A8 5 13 S PPAR oJF , BEIATLC3 1T Beclin 1 F1F I p62 (4 7R (A 2234 M 1S 408 1 W, M ni e kBT
S ST R AW e R
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Therapeutic effect of 2,3,4’ , 5-tetrahydroxystilbene-2-0-B-D-glucoside on hyperlipidemic
fatty liver in rats by activating PPAR o pathway of autophagy

Zhao Xi", Wang Xiaorong, Cheng Jinmei, Chen Aichun

Institute of Reproductive Medicine , Nantong University , Nantong 226001 , China

[Abstract] Objective: To observe the effect of 2,3,4” , 5-tetrahydroxystilbene-2-0-B-D-glucoside (TSG) on hyperlipidemic fatty
liver in rats, and explore the potential mechanisms by PPAR « signaling pathway. Methods : SD rats were randomly divided into control
group, model group, TSG 80 mg/kg group, MK886 plus TSG 80 mg/kg group. The rat model was established by orally feeding high-fat
emulsion for 4 weeks. Then TSG was administered to these rats for 6 weeks. TC, TG and FFA levels in serum and hepatic tissues,
hepatic weight coefficient, the levels of alanine aminotransferase (ALT)and aspartate aminotransferase (AST)in serum were measured;
and the hepatic histopathological changes were observed. Meanwhile, the expressions of PPAR «,LC3 I ,LC3 II , Beclin 1 and p62
proteins in hepatic tissues were measured by Western blot. Results : Compared with the model group, TSG could significantly decrease
TC, TG and FFA levels in serum, TG and FFA contents in hepatic tissues, hepatic weight coefficient, and also the serum levels of ALT
and AST (P <0.05 or P<0.01). Meanwhile, the histological evaluation of liver specimens revealed that lipid accumulation in TSG -
treated group was obviously ameliorated. Western blot results showed that TSG could markedly up-regulated the expressions of hepatic
PPAR «,LC3 IT , Beclin 1 proteins, and down-regulated the expression of p62 (P < 0.05 or P < 0.01). However, the effect of TSG was
weakened or cancelled when pretreatment with PPAR « antagonist MK886. Conclusion: TSG was effective in treating hyperlipidemic
fatty liver in rats, and its mechanism might be related to the up-regulation of LC3 Il and Beclin 1 protein expressions, down-regulation
of p62 protein expression to activate autophagy by activation of PPAR o, and eventually to improve lipid metabolism.
[Key words] 2,3,4’,5-tetrahydroxystilbene-2-0-B-D-glucoside ; hyperlipidemic fatty liver; peroxisome proliferator-activated recep-
tor a;autophagy
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A W RS 1 B8 7 M 9 (nonalcoholic fatty liver
disease, NAFLD) € Bk 6 [ 5 o UL A9 18 1 1A%
PP Z— o BEE R KA Wi
NAFLD A2 R AGE I K . NAFLD G145 Bl 5
5 IE B D PE AT R AL . Herb, AR TAS P i 1017
i (nonalcoholic fatty liver, NAFL) L4 fd 5 i A8 P
AN TORR S 5 25 BHURRAIE , 100 s S P 7 AT I8 T
NAFL [ —RhE A, 3k [ w5 LA e A SRS , 4
AHATARARTT , TR RN TERT R AR 4L |
JHFREAk , B D AT R — 20 T e g SRR RN
A A ™ S

2,3,47,5- TR HE — K O H-2-0-B-D-H AW 1
(TR RO 1,2,3,47, 5-tetrahydroxystilbene-2-
0-B-D-glucoside , TSG ) A & L4 (1) FZA L), X
AR Z W ITAFRBETER], TSG #Y 25 AR H] 5
FAEHTSN K RAEREAL UM BT AL R 2t
LR AP I AE S S AEXT B 7 JH AR A FE D02 D 4
I o AHIESE ST s IR R 5 5 O B R AR s AT
ARRY PS5 S A 0y il A 88 B DTS 52 AR
(peroxisome proliferators activate receptors, PPAR o)
FEPUH) MK886, A5 TSG IA77 =i B 1 g s i
FHRBILE

1 #RFTE

1.1 H#

TSG (110844-200607 , 1 [ 24 i A= 1y il i A6 7
) o EVE[E P (total cholesterol, TC) . H 1 =g (tri-
glyceride, TG )l 5 1070 & (Jb 5T JL A e 28 1 PR 15
HIRAFD) ;Wi B IR R (free fatty acid, FFA) N2,
1% 53, 198 7% #% lifi (alanine aminotransferase , ALT) Fl1 K
I‘] 43 /ﬁ @ZZ /ﬁ % ELF? *Z ﬁﬁ (aspartate aminotransferase,
AST) 0 7€ 357 & (P mt A= W) TREBFSE AT ) o
MK886 (PPARa#% $T 5 , Cayman 1k T A BR A A, 32
), s P 190 — HURSIE AR (DMSO) IR ECH] . $t
PPAR o .#T LC3 Il .3 Beclin 1.3 GAPDH Fl4i p62
P (Abcam 24 1], B[ ) .
1.2 F&*
121 KA SRR E LR 5 2h

Sl K AP H R e R SR sl L R
[VFATHES : SYXKO(F5)2002-0022 ], 1A 160~200 g,
SPF G b SD KRB 32 H ) 3% 114 3l A 45
PR PREE . 2 ORI IR 51 , 4% SD K LB
BILAF R TE R REZH FBE AU 2H BRI 20 K BB K
IR =5 BE L 10 mL/kg, 1R/, TF 8 X BEZH 45 T SRR

FRIBKIE R R T R S S 4 J8 5 BRI b
MR 3 R B, U RSO B D) -, e g, #)
Wik AR A ETE . P iRss R iR,
TSG 80 mg/kg ¥ B iA97 6 J& Xt B A i R R
HIHRIRITVE~ . IS S JEIFGR  BEAL > AR |
TSG 80 mg/kg 2 Fll MK886+TSG 80 mg/kg 4H , 340 K
L7 H S 256 J8 . MK886 K PPAR o fH5 4T
I, 19%DMSO %%, 48 )5 LA 1 mg/kg I 51771
FEEST, 2 h G TR B 45T TSG. [FIRT, 1E % % 2
FSERIZE K B B 45 T SR 281K
1.2.2 i Felif Bg KTl

%5256 AR, AR EES 12 h, AEK, 2Tk
JRRIE , 1 = S K EUML, 3 500 r/min 250 15 min 5 B[
TH L ™R IR G U B B A I v TC TG
FFA (ALT T AST /K- [RIBEROR BUAT P22, 42
FFZH SRR B 1: 9 AR BEER K, PR HLAI S, il 10%
UV I SE RFIE R TC TG A FFA &5, FF5E
JHE R EL
1.2.3 AP 330

5 B[R] — 57 3 i AL 20, T 49 22 8 RS IR
T 5E ARG IR KE W 2 A A3 ) R RO
R VHE e REr i feJa A8 T VLS ik 22
Aoyl N 8 TR R P o = e
JEN =+ A F++ 4R
1.2.4 Western blot

A AR A AR R 24U E F, BCA
P E EAWRE I e a . A, SDS-PAGE BE i it
UK, FE N2 PVDF I, 5% IR 4 W53 W A1 1 h, 23l
A PPAR o LC3 1T \Beclin 1 } p62 —3#7i,4 Cit 74 ;
TBST Ve, I =40 37 CHFE 1 by FRR PR, H LTS
FTHEIMNRE R G HHE A5 . LLGAPDH AN S,
1.3 %itFFix

% ] GraphPad Prism 5 # {4 #4716 18, % H
SPSS 20.0 Z A TR 738 , Bl 3 R 4 8 b
2= (x +5) , Z 4 LR B R 2 07 22 43 17 (one-
way ANOVA) , Xt JFFJIE B4 B 2765 5 245 SR R FH 45 2%
PR RIS S . P < 0.05 HEF BT E X,

2 g R

2.1 SR A AP TC. TG A= FFA KT 49 % 7f

Jg 105 B R 20 K BRI TC . TG Fl FFA ZKF- 48
EHXTBAREHEP<001, £, EAT
80 mgrkg TSG G Y7 6 J& J5 , K Bl ¥& h TC. TG
FFA 7K F 2 B 5 (&5 (P<0.01) . M Ti%E% T
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PPAR o577 MK886 i, TSG AR ifi I 7K ¥ 1 1E
B 5 BH 2R (P < 0.01) 6
2.2 AR BATLLL P TC. TG F2 FFA A5 69 %%

5 IEH X RELAR b, BERLZH K U 4R 2L TC.
TG M FFA & #H EFH(P<0.01,£2), TE4T
80 mg/kg TSGIRYTa , KEUFHZIH TG M FFA &5 &
B T RE(P < 0.01), 5545 T MK886 I, TSG
FAARE AT 2H 20 7 TG FI FFA 5 A9 1E 1 B 8 49k B bhe
(P<0.01),
2.3 MRBIETRHMA AP ALT AST K-F 893

JiE 7 JF R BRI B 2R 8%, B MLy H ALT L AST 7KSF
A AE B X WA ZH B S B, 7 TSGR AR K BUF =
FEOMLE H ALT (AST K- (P < 0.05,P < 0.01, %
3),$&7 TSG XHFIEBA —E R E . Y Tes
T MK886 i, TSG B4 FH BH feb ik 535 8318 2% (P < 0.05,
P<0.01),
24 WAL EFHE

R PRY) 25 SN 1 s HE YL K R BHIE &

X MR R FRUNT 4 B 25 44 1E 8, IF R HEF 3L 5% . 1
LR NN R O T e v DI AR AR N7 X e
RS, A A ISR . & TSCIRIT )R, IF 4 A
J i BA S e D | 2R HE D 88 5, i I A0 1 e B
SRR (H Y T 5G4 T MK886 I, TSG 4% JITF 1 i
5 72 1 R g 10 R 4 A R B S e BEL BT (P < 0,01,
K1),
2.5 TSG* B w48 % & & £ A 670

Western blot 25 5 B 7R , 5 15 % X BEZH AH b33,
R K U2 PPAR o 25308 B S FRATE, [
iF AR G (1 LC3 1T Beclin 1 635 1 F 41K 12
p62 Fik W EIEN(P <0.01), TSGIAITG , e E Tt
20 PPAR o FIR9FRGE, [RIASHS in Le3 1T A
Beclin 1 [Z%35 , JHHI p62 B2k , 3R TSG RENZ 2
2 M K (P < 001, B2) . 4TS T
MK886 i, — 7 Z )1 PPAR ofF A MIVE
HH S A BELT , RIS (A A DG LC3 1T Beclin 1 2
p62 A IEHEAE S EIH 2 (P < 0.05 5 P < 0.01)

1 ZFZHEEXN SRR IMES TC.TG 1 FFA KR 20
Table 1 Effects of TSG on serum levels of TC,TG and FFA in rats with hyperlipidemic fatty liver
(n=7,x %s)
20531 TC(mmol/L) TG(mmol/L) FFA (pmol/L)
1R R AL 1.71 £ 0.04 0.55+0.12 639 + 67
2] 276 +£0.17 0.92 £0.18" 994 + 86"
TSG 80 mg/kg 41 2.11£0.12° 0.62 + 0.06" 601 =56
MK886+TSG 80 mg/kg ZH 2.67 +0.20* 0.86 + 0.05% 955 + 79%

HIEF R e, "P < 0.0

15 SR AR, "P < 0.0155 TSG 80 mg/kg 41 HAEE,“P < 0.01,

R2 ZEKZHEMWBIEEEMHAFKRIFELS S TC. TG FFA 2K
Table 2 Effects of TSG on contents of TC, TG and FFA in hepatic tissue in rats with hyperlipidemic fatty liver
(n=7,x +s)
251 TC(mg/g wet tissue) TG (mg/g wet tissue) FFA (pmol/g wet tissue)

naceapicEl 2.55£0.26 7.47 +0.96 92.8 +8.7

RORIZH 19.14 £3.11° 48.13 £ 7.04" 161.7 + 16.1*
TSG 80 mg/kg 41 17.69 +2.36 18.53 +4.01° 89.2 + 104
MK886+TSG 80 mg/kg 2 18.03 +2.15 41.21 £5.63" 143.5 £ 12.8"

SIEH X IEAI AL P < 0.01; 54T A, P < 0.0155 TSG 80 merkg 41 H4E,“P < 0.01,

R3 ZEKZHBENAXRHERH K IMFEH ALT.AST K F R0

Table 3 Effects of TSG on coefficient of hepatic weight and serum levels of ALT and AST in rats with hyperlipidemic fatty

liver (n=7,xxs)
2H 5 ALT(U/L) AST(U/L) Liver index(g/100 g)
T X R 33.44 +4.57 84.82 + 6.52 248 +0.27
FREAIL] 50.04 + 5.21* 99.50 + 7.87" 3.77 £ 0.33"
TSG 80 mgrkg 41 36.16 +3.51° 82.52 + 6.14° 2.89 +0.22°
MK886+TSG 80 me/ke 2H 4430 £ 4.73° 9221 +5.79° 3.59 +0.13%"

LIEF XA LA, P <0.05,7P < 0.01; SEIUA L, P < 0.0155 TSG 80 mg/kg 41 LL4L, P <0.05,%4P <0.01,
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E1 BFHEARSFNRLER(HE,x400)
Figure 1 Histopathological changes of rat liver (HE, x400)

‘é\&%&
IS ®F
%L&, ‘é\&‘?o Q%G
U o a
R LR

N PPAR o sm— —— c—
p62 — - —

Il PPAR «
[Ip62
Kok Beclin 1

HIER XA L E, P <0.01; GBI ILEL, "P<0.01; 5
TSG 80 mg/kg 41 H3E, “P < 0.05,%P <0.01(n=3),
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Figure 2 Expressions of PPAR « and autophagy -related

proteins in hepatic tissues
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NAFLD F R R4 5 g B G 2560, A
JEE R IRYT I B H bR A IR A L W
WERERS TR . E T, 414 NAFLD (93497 35 2 hn
SER B RIS IR E , AR DL AR ol g e o — i 21
24 RIS Y LA EAN RV . I, TR
ARARIT 2, BAT) R AR FE RS A 2

ARSI ZE SRR K B IR S s 2L 4 RS il

T8 SR F B 5 7 T S 238 o, B I A 780 42 57 g
Iy, [l o R A S T, P D RE R B Az 40t . 280
TSG 80 mg/kg HELEIRYT 6 JE T , MLAG AV G /K- 3
RAARS , B 2 R B, P RE KRR . T LR,
ARG A A SR E— 2R TSG vl i B ydl e A
AR K R W UTA, DL EBFFE 45 5 R, TSG f Ak
S F IR TERR AR B BR B, X AR LA R4
BITER . TR SE 45 R R, TSG 35 8 T4
21 PPAR o635, JF LN A EAHSCEE H LC3 1T
FlBeclin 1 FFEIE, 1] p62 Y1k , 260 TSG 7T AT
G2 A W AR AR ST L] o AT A
PPAR o — S LIRSS R S R, 5
557 N HF Y KA HLAR =, Xk 2k 5 i A R A ~F-
T EENTATEN .. PPAR af £k THFAE,
B A T 5 05 AR S EE R i ek, fE UERR
WitRBE AL, I8/ IR TR (free fatty acid, FFA ) FlIH
=18 (triglyceride , TG ) 144 B8, AT 2 HEHIE PR g
B BIGE M, PPAR okt H RGBT 5y
G5 I, 101 EL PPAR ol sh70) a7 DABA ek s i ik &
P50 EIE N TG BB, LR 57 I 40 i fe sz 340
A5 PPAR o2 TSG MR HEEAR Z — .
MOk 2 I sT 25 R R, AES 5 T I
JIR AR, & BB S G T A A, AT D JH 40 i
BRI SRR, Singh 25127 2009 4F 14 YRIE S 6 2
I I oAt RS 30 =22 — , AT R PR B T e )2 S 25 4 Y
W/ VAL L, 52 B IHA S 2 456 ik A v
VTR, DT 8 it A Wit 5 R T e, TR It Sy W
e — PR B TR BB IR TR iR AR O AR Z N
“WENE” . MiECHIETE LB, PPAR o 540 H AT
FEREER . /DRUEH IR AWEgmf, it
HH25F PPAR o a7, nT LSS 40 A v, e R R
J5 % % 5 T AF PPAR o 3 KRB 9 /N LA, 44 7
PPAR ofahiil, %t F W 3 R R 2%
(F#% 1687 W)
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