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. BE ERUTPRBCE R S R R TR 0 R AR B R A B 2 AR S (R R (low-density lipoprotein receptor knockout, LDLr )
ANERARTERE MG AT R MR VR F ML 355 12 AR HEME LOLr/NERBEHLY Xt B4 . B, {1 EE (200 mg/kg)
FEACHAC, miflE (100, 200 mo/kg) 41, XfHRALLE TH RIS, HRSALS TEIRFARIRTE: RS TR
HEMEET 2 F)E, SNBSS SH; RAML 0 et FHFARE-FL (HE) YR Masson i s 225 4H /N
SR IE2H 0 B AR A s R ) A 0 45 4/ BROFFAE b =Bk Homh Ctriglycerides, TG). AJH[EEE (total cholesterol, TC). i
BB (free fatty acid, FFA). JHJEERFER T-a (tumor necrosis factor-o, TNF-a). E4I/+Z-6 Cinterleukin 6, 1L-6).
P % (malonaldehyde, MDA). ¥2Jili% & Chydroxyproline, HYP) 7K-F M #E 44k (superoxide dismutase, SOD).
TEAENE (catalase, CAT). &Mt H ML AL YIEE (glutathion peroxidase, GSH) &t % S SLUTIE A I 520 /N B
FEREZH 2 ZEAL B8 BL (liver kinase B1, LKB1) Rik1k#t; KA Western blotting vl % 25 /) Bk 2 2 o A AL R
B A4 K sirtuin 1 (SIRTD) S5 IBBMCEARAEN. HER O B3 0EE SRR IR 4 LDLr /N R AR &l
FHE (P<<0.05), it ML A 0 28 v A 2T 4EAL s 2 25 PR IE 43 TCL TG TNF-a.. IL-6. MDA Fil HYP 7K~F (P<<0.05);
LETHiE SOD. GSH 1 CAT &t (P<<0.05); &3S IEH N BR & il (fatty acid synthase, FASND. THJlEBt4HAE A
FRIEE 1 (stearoyl-CoA desaturase 1, SCD1). #AbAK[K-F-B (transforming growth factor-B, TGF-B) 1 a-*Fi s & H
(a-smooth muscle actin, a-SMA) EHFiL/KF (P<0.05), &3 Tt S Ak ¥ E 7k 1 54 0% 52 4& o (peroxisome
proliferator-activated receptor o, PPARa) FH PRI BEHEAFAEBE R % #H 1o (carnitine palmitoyltransferasela, CPTla) & HKIAK
F (P<0.05); WEFEWINE T E2 M55 F (nuclear factor E2-related factor 2, Nrf2) A##Eis (P<0.05); &# 717 SIRT1
R A EIKKTF(P<0.05), FEK SIRTL #L2& (S B1(liver kinase B1, LKB1) Z Mt fL /K F(P<<0.05); i % T} p-LKB1/LKB1
AL IR RS L R (IS (phosphorylated AMP-activated protein kinase, p-AMPK) /AMPK & 4% /KF (P<<0.05),
B A% p65 ZBELACT-H pes NZERIE (P<0.05). L5 AL e MEaR M 4 LDLr /N RARIRS M e B AT 2 B
By ER, H5 SIRTL e %.
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Effect of polydatin on age- and diet-associated non-alcoholic steatohepatitis in
LDL receptor knockout mice and its possible mechanisms
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Abstract: Objective To explore the protective effect and mechanism of polydatin on high-fat-fed middle-aged low-density
lipoprotein receptor knockout (LDLr"") mice with non-alcoholic steatohepatitis. Methods Male LDLr~ mice (12-month-old) were
randomly divided into control group, model group, resveratrol (200 mg/kg) group, low- and high-dose polydatin (100, 200 mg/kg)
group, rats in control group were fed with regular feed, and the others were fed with high-fat feed; After 12 weeks of intervention
with polydatin and resveratrol, mice in each group were tested for serum metabolic parameters; Oil red O staining, hematoxylin-eosin
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(HE) staining and Masson staining were used to investigate pathological changes of liver in mice of each group; Kits were used to
detect levels of triglycerides (TG), total cholesterol (TC), free fatty acid (FFA), tumor necrosis factor-o (TNF-a), interleukin-6 (IL-6),
malonaldehyde (MDA), hydroxyproline (HYP) and activities of superoxide dismutase (SOD), catalase (CAT), glutathion peroxidase
(GSH) in liver of mice in each group. Immunoprecipitation method was used to detect expression of acetylated liver kinase B1
(LKB1) in liver of mice; Western blotting was used to detect expressions of oxidative stress, fibrosis and sirtuin 1 (SIRT1) signaling
pathway related proteins in liver of mice in each group. Results Polydatin significantly improved the basic metabolic
characteristics of middle-aged LDLr”~ mice induced by fed high-fat diet (P < 0.05), inhibited liver steatosis and liver fibrosis,
reduced levels of TC, TG, TNF-a, IL-6, MDA and HYP in liver (P < 0.05), increased activities of SOD, GSH and CAT (P < 0.05),
reduced expressions of fatty acid synthase (FASN), stearoyl-CoA desaturase 1 (SCD1), transforming growth factor-B (TGF-B) and
a-smooth muscle actin (a-SMA) in liver (P < 0.05), increased expressions of peroxisome proliferator-activated receptor o (PPARa)
and carnitine palmitoyltransferase 1o (CPTla) in liver (P < 0.05), increased expression of nuclear factor E2-related factor 2 (Nrf2)
into nucleus (P < 0.05), increased SIRT1 expression (P < 0.05), reduced SIRT1 target protein liver kinase B1 (LKB1) acetylation
level (P < 0.05), increased expressions of p-LKB1/LKB1 and phosphorylated AMP-activated protein kinase (p-AMPK)/AMPK (P <
0.05), reduced p65 acetylation level and expression of p65 into nucleus (P < 0.05). Conclusion Polydatin has a protective effect on

non-alcoholic steatohepatitis in middle-aged LDLr~~ mice fed with high fat, which is related to the activation of SIRT1.
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Ak 38 ¥ T fE Wi BT Cnon-alcoholic fatty liver
disease, NAFLD) s&tH 7 i W IR, IERE .
2 BUBERRI IR MURE A & L E NAFLD &35 b
HAELE, NAFLD el R 2 S5 R AR %L
FAHER-2T, NAFLD s — AN SRR, ATGIEIR
(1) i 107 78 14 % Jee Dy ELAR W MR IR DR BE 98 42 s I 2D
A8 K 4 I 15 BT 4 (non-alcoholic steatohepatitis ,
NASH). NASH 7 B I A AN R BE (1 g 1 A8 1
YT SRR (PR SBRFEAR ) /N 28 M B A
BUANPELTAEAL, BTS2t T NASH (1)
BIT . EALHIREL A ZRE Y E AL Polygonum
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(low-density lipoprotein receptor knockout, LDLr")
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20190105,
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PR (L5 1Z17021204). HEE SRR (kS
JZ17110701) W H B AR AR TR A A
R HII N 98%; & 21%fEMi. 0.21%JH [F EE
i NE TR B IR AR PR A F] s = H
(triglycerides, TG) Al itifl &, S AHMEEE (total
cholesterol, TC) A A& W ESIG WL (free fatty
acid, FFA) Kl &, TRARZR-FA (HE) J4il.
P % (malonaldehyde, MDA) Fr i, 4
14k EE (superoxide dismutase, SOD) #illist
. SEALERE (catalase, CAT) A4
B HE L E LIRS (glutathion peroxidase, GSH)
KA & . $&ER (hydroxyproline, HYP) £
TR S0 B o A ARG IR A g IR
BERT--a (tumor necrosis factor-a, TNF-o) il
&, AU K-6 Cinterleukin 6, 1L-6) Kl
A& A E A EE DG, BCA EH
E = IAA& G/A beads W HVLIRNE 1 & RAEVH:
REFFERT: DR FE ELISA W55 & A £ H
Millipore 24 ;M H B W& 46 & B Bl CAMP-
activated protein kinase, AMPKOi/4 . iR 1k AMPK
(p-AMPK) Fif. HEH HA bifk. # KT E2 Al
RKAF (nuclear factor E2-related factor 2, Nrf2) i
&, ZERACHTIEEE B1 Cliver kinase B1, LKB1) #i



* 3604

¢EH 2021467 $52% H 128  Chinese Traditional and Herbal Drugs 2021 June Vol. 52 No. 12

. TR ERGHEE A ZMFIEE 1 (stearoyl-CoA
desaturase 1, SCD1) HifhllH3&E CST AFl; M
[ le & g (fatty acid synthase, FASN) Fifk (it
5 10624-2-AP) . A T B KR A R R S 1o
(carnitine palmitoyltransferase 1o, CPT1a) i (it
5 15184-1-AP). ¥4k 4K K F-B (transforming
growth factor-B, TGF-B) ik (45 21898-1-AP).
o FIENLBEE (o-smooth muscle actin, o-SMA)
Pitk (dit'5 55135-1-AP). a-tublin Ptk (H#t5
11224-1-AP) 5 F 2 [E ProteinTech A ] ; p65 HifAs.
LAk p65 Pifk. i E AV ER ARG IS 2K o
( peroxisome proliferator-activated receptor o ,
PPAR)FiAA  sirtuin 1(SIRTLHUAAN E 3£ [H Abcam
ATl LKBL Hifk. p-LKB1 HiiAI4 [ 35 [E Santa cruz
o a] s H I -3- 1 R W =B ( glyceraldehyde-3-
phosphate dehydrogenase, GAPDH) Ak [ B,
A THEERAR; WWFEP/NR 196 Pk 3 3£ E
LI-COR A F].

13 {4=§

VKIEY) A B (3£ Beckman Coulter A7) ); Hi,
KRR 248 (3£[H Bio-Rad A#]); Synergy H1
L UREALAR R A (SB[ Bio-TEK AR &A%
B (HZ Olympus A ).
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12 % LDLr /N ERUBE AL S O REZH | B2
FIAZ P (200 mg/kg) ZHRIFRALHAR . i fl i (1004
200 mg/kg) ZH4581, F4H 8 K. HEMEE T 0.5%
2 PR LA Y AN A BT R FE DY 20 mg/mL (i
T PRALHE T 0.5%2 F A2 4 22 44 7 Jnll e 1) ot
IR 100 20 mg/mL VR XTREZHSS T #
TERIRTR, HRGEHS TERERIRSR, SHaA4
ig AHR 2540, i FRAH AR AL . ig 0.5%F% HI I 4T 4k 2=
B, LRI, LR 12 R
22 ENENSERFNFE LOLr - hRKES
HHIRZ 0

e RE, MNREER 12h, AHRTOK, FRE
. F ) S B A I 2K SR A A
A TG E MFE K AIRREEUM, 2357 &
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AFRIET AR
KIRG i 24 h JG, /NERIBLBHEAR S . B 2H /)

UM AEAHZE, DA KBER, T 4% RKH g+
52, ARlEHTIMa O Yt HE YRl Masson
getn, TRAEE TSR,
24 EREXNSERFANFE LDLr /)R AFAELE
20 BR BRI R 20

B 2H /N SR IEZEL 2R, 42X i B -F e DU Ji
JEZHZH TG A1 TC /K P
25 ENEXSERANTE LDLr/)REFAEZE
40 TNF-a F0 1L-6 7K A0

iV RAN W in g1 S A (78wl b AR ol Ning
WEZLZR R TNF-a A1 1L-6 /KT,
26 ENEXSERFNTE LDLr /)R IFAEZE
40 SOD. CAT. GSH &ML MDA, HYP 7K¥
FppAl

B 2H /N BRUHFIEZH 2R, 423X i B 5 A JH
EZH 4% SOD. CAT. GSH it LA K% MDA, HYP
7K
27 EREXNSERFNFE LOLr /R AFAEZE
07 FEL LKB1 #1 LKB1 FRikHIS2MH

G/A beads 11 LKB1 $ifk - PBS i (pH=8.2)
1 4 ‘CHE 2 h, H dimethylpimelimidate-Cl 7£ =2,
Bz (pH 8.2) H&y%, HIRMF A 30 min; G/A beads
7 Tris 2P p 2% 15 min, 5 5% % 1LALEE-20
(1] Tris 2200 (pH 8.0) ¥Eik5 LKBL Hiik s B
GIA ¥k, Wik 3%, 10min/ik, 4 CHIHHVETRE
Fo RIEDUIERR RIS 4 I, F 30 pL
T T R R AR S e, 4L LKBL
A LKBL HTiAR AT G e Bt .
2.8 EREXESERANFE LDLr /R AFAEZE
20 AMPK. p-AMPK. Nrf2, SCD1. FASN. CPT1A,
TGF-B. a-SMA. p65. ZEt{t p65. PPARa. SIRT1,
LKB1 #1 p-LKB1 E R ik RN

Fo R0 B Ul B B IR BT I H LR B R B
H, #% BCA A& &7 &z & EKE,
HEEMEME 10% T e FE AR 18- 5 78 s 19 g g J e
Hvk, #Z PVDF B, MMAE MW 4 CHEE LR
Ve Ja, 2 ImA FASN. SCD1. PPARa. CPT1A.
GAPDH. o-tublin, HoA. Nrf2, TGF-B. o-SMA.
SIRT1. LKB1. p-LKB1. AMPK. p-AMPK. p65
R Z.WEAL p65 Pifk, 4 CHEAEIR; Wik, A
WEPTUNR 196 ifk, =RWE 2 h, KA, X
J ODYSEEY iR 5, HHEG T ReitT
IKFESTHT o
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29 GtESHh

¥R LA X + S %%, KA Graphpad Prism 5 #{F
HHAT RN 7 2581, KA Newman-Keuls multiple
comparison test #1141 H] L%
3 #R
31 EREXNSERFMNSE LOLr/MERSES
g0

W 1R, SHIRALELE:, BRI RAA R
HIREWM (P<0.05), IfjEH TC. TG Ml FFA /K
TR ETRE (P<<0.05), HUBEAIEE S R KFH 8%
Hm (P<<0.05); SRR, RALH mflEA
A ZE P A /N SRR T B R PR (P<<0.05), %
YT/ NG T TCL TG Al FRA ZK -1 12 25 PG
(P<<0.05), FEMLHF ml 2 AN (A 22 7 WL/ Bt b
AR i 27K R BRL (P<<0.05),
32 ENEXNEERFMTPE LOLr /R AFAEZE
NRIBT AN

WK 1 FR, SxRRAmLL, AL/ BRI

LT O GutaHIAR KBt R BE S50 o, SRR JF I L B0
IR RE R R AR S 252 /N R RES 21 O Y ThI A
KR TSR AG . HE Yot REoR, X4/
IR A HES 555, AR 5]; AL /N R
Pk 20 P 5 A A AE R B NS — IR IR 236, ] AL
AERFEAR s 545 25 4/ R BE SR B A BT 42«
Masson Jefi gt B ~, SXFRRAMLL, BA4 /N
JHERERI H T2 AR 4idbs  S2n 2520/ R A1 4L
B S Dk 2%
33 ENREXEERFMGSE LOLr/NRAFAEZE
40 RE Bk RSN

WK 2 Az, SXHIRALE R, AR BT
o TC #1 TG /KPP RE 5 (P<0.05); SR L
B, HBH/NRIEH TC 1 TG /K1 23 B
(P<<0.05).
34 EREXEERIFNFE LOLr/NGEATAEELR
FASN. SCD1. PPARa #1 CPTla ZEEFRIARFM

WK 3 fiow, SxRRALLi, AL/ BRI

x1 ENEXNSERFHFE LDLA/NRAHSEHFME (X£s,n=8)
Table 1 Effect of polydatin on metabolic parameters in middle-aged LDLr~~ mice fed with high-fat (x +s,n=8)

ha \ \
am L g Tommollh  Tefmmolih PR W PR
paits — 35.131+3.05 18.44+4.17 2.53+0.38 0.761+0.18 757+170 0.41+0.11
T — 48.13+4.76% 48.80+6.28% 6.46 £1.09% 1.97+0.38*  20.78+5.42% 0.92+0.17%
JRALH 100 43.61+3.89 37.99+8.06 4.36+0.69" 152+0.29° 18.97+4.03 0.82+0.23
200 38.45+5.57" 28.71+6.18" 3.324+0.50" 1.28+0.29" 12.05+2.70" 0.72+0.12"

2 200 41.66+4.88" 36.10+6.16" 3.714+047" 1.25+0.27° 11.28+1.38" 0.66+0.16"

x4l *P<0.05; SHEMAILE: "P<005, TRFA
#P < 0.05 vs control group; *P < 0.05 vs model group, same as below tables

Masson #eff

I e

" JEHLHF 100 mg kg L

JEHLEF 200 mg g L

SE

B 1 ESENEEEFANPE LDLrRATIFELFIET LRSI (X 200)
Fig. 1 Effect of polydatin on pathological changes of liver tissue in middle-aged LDLr~~ mice fed with high-fat (x200)
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0.37

0.24

- ﬂﬂﬁﬁ

At R 100 200 [IREFHE
JeAtF/(mg kgt

TC/(mg gt

0.6

0.44

ANy

xﬂ@i *Ezft 100 200 Elété)ﬂr
FERLE /(Mg kgY)

TG/(mg g%

XA R *P<<0.05; SR "P<0.05, NEM
#P < 0.05 vs control group; *P < 0.05 vs model group, same as belows

2 ENEXNSERFNFE LDLr /R ATBEELRBE Bk F ot

=M (x+s,n=8)

Fig. 2 Effect of polydatin on lipid levels in liver tissue in middle-aged LDLr~~ mice fed with high-fat (x+s,n=8)

FASN _— 2.72% 108 4
GAPDHe= 3.60%10*
SCD1 s e e S 22 70X 107 w3
O-tublin —— ‘-_'-_-.'5.2(»(104 §
PPAR: [ e 520 X 10¢ = 27
- =
GAPDH 3.60X10% {a
R 1
CPTlo e - — -—-.4—.8.60><104

GAPDH 3.60x10*

PR R 100 200 MHEEMEE
AT/ (mg kg ™)

CJ FASN/GAPDH
SCD1/o-tublin
E PPAR0/GAPDH
D CPT1a/GAPDH

TIIY
* Z
éﬂ ‘l%l
LI T LI L T
X iR it 100 200 SEd2

FERLE/(mg kgh)

B3 ERENSERFAPE LDLr/NRATBEZEL FASN. SCD1. PPARe f CPT1a ZEERIEMFM (X +5,n=8)
Fig. 3 Effect of polydatin on expressions of FASN, SCD1, PPARa and CPT1e in liver tissue in middle-aged LDLr~~ mice fed

with high-fat (x+s,n=8)

i FASN Al SCD1 HEHRIX/KFEEH R (P<
0.05), PPARa Fl CPT1a & HHEIE KT 5 &R
(P<<0.05); HHEMALLE, %4254/ R+
FASN Fl1 SCD1 & H# A /K7 8 £k (P<0.05),
PR M B2 4] PPARa A1 CPTla £
HRIEKTFEETE (P<0.05), RABHMKFIEH
PPARo. 5 HRKIZ/KFEZET R (P<0.05).
35 EHEXNEERFMPE LOLr/NERAFAEZE
ARMREL. FHURHFRETRAS

W 2 fros, SHi@Atuie, AL/ BT
o TNF-a F1 1L-6 /KT 2 ZE T+ 5 (P<0.05), MDA

KFEZE T E (P<0.05), P&l SOD. CAT
AT GSH & 1 B 2 F#% (P<<0.05), BZJEGTRbREY
HYP /K F &3 T8 (P<0.05); SRR, &
PG/ ITIER TNF-a A1 IL-6 7K 715 33 25 FA{IG
(P<<0.05), MDA /K- &2 (% (P<<0.05), SOD
A GSH 1 B2 THE (P<<0.05); R H mEEd
AR R NPT CAT i EET A (P<
0.05), HYP /K& [F&K (P<0.05).
36 ENREXEEMRFPE LOLr/NRAFAEZE
40 Nrf2 EEFIEHIRMN

WK 4 Fros, Sy, AR/ BT

R2 ENENSERFANPE DL/ NRFREAXR RN SXNBFRRFETRFE (X+s,n=8)

Table 2 Effect of polydatin on hepatic inflammation, oxidative stress and collagen deposition in liver tissue in middle-aged

LDLr~~ mice fed with high-fat (x+s,n=8)

A&

il (n;éjzl y TNF-e/(pgmLY)  IL-6/(pg mL?) (nm'\ngn/:g y SOD/(U mg™Y) (UG{?]};Q) CAT/(U mg™) (ugH:;/ y
bog - 56025414438 104200422649 2104040 1423342856  4366+870  257.36+5597  0.21+0.05
A - 124975+22971% 1804.134+322.85¢  755+130°  6341+1837F 1511+388¢  14879+49.93*  0.54+0.08*
Pt 100 953.89+285.11" 1511.004350.57°  547+100°  9837419.92° 2350+361°  169.75+30.27  0.40£0.10

200 86650417061 1283.38+23463"  368+109°  124.284+26.03° 3015+6.94% 22294+3761° 0294005
HESE 200 787.25+137.08° 133225+25071"  427+127°  107.43+1520° 3408+7.00° 21052+5348°  0.34%0.06"
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HoA R — s s 14X 10*

Ni2 [ 110 00
r e T 1.0X10° B iz 2 4 A
YR 9 il ok

GAPDH =y s owss s s 3 6 < 10* ®

-

>~

NIf2 — G — - 1,010 %

4 %

M A% S

o

z

WPHE AR 100 200 AR
Jeft1F/(mg kgt

0"
WPEE RS 100 200 HEIAEE
FeAt T (mg kgt

4 ENENSERFADE LDLr /MRITAEEL Nrf2 ZEEFRIEZHIFM (X+s,n=8)
Fig. 4 Effect of polydatin on Nrf2 expression in liver tissue in middle-aged LDLr~~ mice fed with high-fat (x+s,n=8)

Nrf2 ANZ A B3 /D> (P<<0.05); SRR L, 0.05); HEMALLE, PR & EHM EZE i
BAEIH/PNRIFNE Nrf2 AN RISEZRIN (P<  HFFE LKBL ZBEb/KF B ZEFL (P<0.05),

0.05). p-LKB1/LKB1 #1 p-AMPK/AMPK 7 A i /KF1
37 EMEXEERFNSE LDLr/NRAFIEE  BEFE (P<0.05). WK 6-C Frw, HXIRALL
40 TGF-B #1 a-SMA EHFRIAHIE M B, KRR p65 LB KR pes AN %Rk %

WK 5 o, SxtRELbi, BAAUNRATE  The (P<<0.05); SRETIALLE, %452541 peb L
AL YEALORHE A T TGF-B Al a-SMA B FHRIAK  BLALAKCT AT p65 A% &Ik 8 2 £ ik (P<<0.05).
FRFET R (P<0.05); SRAIAHELEL, #4254 4 Wi

ANERHFIE T TGF-B Al 0-SMA 25 [ =35 7K i 2 % NASH J&—F 2 J7 s, TR RO
ik (P<<0.05)., A7, HiBTE . T KZ% NAFLD/NASH &
3.8 EMEXEERFNTE LDLr/NRAFAEE  HEAREZEAME, BT NASH S B B A
Ao SIRTL FE@EREXERFENZM 55N NASH $75 i J ARABL ) A 8 232 A8 A4 44 o £

W 6-A Fon, SXTRRA LR, SRAU/NRF W0, mEEREL. R EREACHT. MR R
iErR SIRTL S HRIAKTFRBEFK (P<0.05); 5 &, PLAS A NASH FHBLRIA FIF B i 21
R LA, BB ZHNIEH SIRTL ERERIAKT  EHARE RS & L NASH B H
BETE (P<0.05). SIRT1 EIZEIXRML A BRIEBE =0 & . FENEG 3 200 CCL 5 3 13)
X OEA A AMER, B LKBL % AMPK. 11 6-B #00AY, REABRAEBGEE = 1 & 215 S 3h W m Qg An
B, SXPHEZH LR, B NERNE LKBL 4B R, SRR TG KT BRG. 75 SHAE .
KB E T E (P<0.05), p-LKBULKBL Al FF4ifaSERRA /N FFIEIL A8 R 00 CCl th 2 T3
p-AMPK/AMPK AR IE/KTFHEZFRK (P<  /ANRAEFRERE, 5 NASH K% R AR ERIA—

47 # ] TGF-B/GAPDH
TGF-p &, - i 4.4X10% z .
p : el 0 . a-SMA/GAPDH
7 -— 3
GAPDH S e e e 3.6 10* S .
: e = 5
-SMA i —— _a4‘2><104 m 2 X = . .
= i
GAPDH Sl ; () | ()! o
YR B 100 200 FIEEEE
FERLE/(mg kg Y 04

it i L] 100 200 HFEEE
FEBLH (Mg kg™
5 ENEXNSMERFNFE LDLr/NEAFIEEL TGF-B Fl o-SMA EHFRIEMFEN (x+s,n=8)
Fig. 5 Effect of polydatin on expressions of TGF-B and a-SMA in liver tissue in middle-aged LDLr~~ mice fed with high-fat

(x+s,n=8)
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