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Abstract: Resveratrol is a natural phytoalexin that exists widely in many plants. Resveratrol has a variety of mechanism of action on
diabetes and its complications. Firstly, resveratrol activates SIRT1 and AMPK, increases insulin sensitivity and improves insulin
resistance. Secondly, resveratrol activates the Akt pathway, increases the expression of GLUT2 and inhibits PDK, and affects the
glucose metabolism process to reduce the blood glucose level. Resveratrol can activate SIRT1 protein and PGC-1a protein, and
participate in mitochondrial pathway, promote SOD1 production, reduce ROS expression, reduce mitochondrial apoptosis and reduce
oxidative stress damage of pancreatic -cells. On the one hand, resveratrol can also improve the diabetic nephropathy by activating the
AMPK pathway, PPARa pathway and down-regulating the expression of VEGF receptor Flk-1. In addition, resveratrol can inhibit
NF-«B, improve diabetic liver injury and diabetic retinopathy. In this paper, the progress of resveratrol on the mechanism of diabetes
and its complications in recent five years are reviewed to provide a reference for the further research and development of resveratrol.

Key words: resveratrol; diabetes; diabetic complications; insulin resistance; mechanism of action

HZE P (resveratrol) XK =Wy, &—Md
H RGN Z M &4, FERIE T4
e A ERL. RMESERY), RN IR
S BRI G A SR 7 S5 AR G115 5 T ™
A CREPIAMAE”, BHAPLR . PUME. P,
PUIR Tt A sl MR g 2y E e M.

UgtS BHEA: 2017-10-12

AR A R . B PN . e
AT IEGEREE . el AN e AR T A5 DR LA
RS, Heae e haas, BATBORMIIF A AU Ji
A5 (HAEE AR BEAR . A E e AN i 2
B WO PRI 2 FE . 6Dl 7HL
I IGRBEEE SR = . KGR R

#E—EE. MG (1996—), L&, WIHUTEHIZE TR, Tel: 15623282426  E-mail: 15623282426@163.com
BHEEE (1995—), Y, WU MM S A 22% . Tel: 17671752160  E-mail: 695002092@qq.com
«BIEEE: B B (1982—), %, BIZEE, WL, W07 KRGV TF. E-mail: zhaolingepu@]126.com



L¥egtat %, Drug Evaluation Research 35 4174 23] 201842 A +335.

LAPE M AR UE SE S A FE e, X4 ) T BE A
USRS ) FE 5 P

FEPRIN (diabetes mellitus, DM) & (gt F1ER
55 D 2 AH AR T 5 RS 1 — 2 DA e vy Ity 3
[FIREAE AR PE R IE, O S A BR i R i e
(1) ZS AR Yot 2 —, R R AR
THta%, 3 RUTE Mg ™. K0T Re 2
SERFIHL, BRI, B D, M. s
(S R D RERERS, BRI A B bR T
JAE S R O R g by, H Bk,
A R PR I6T 20 E B IR . UK,
FEBZE2E . WEME S L o 250 B T £ )
B e MBS 2 REAR-1 (GLP-1) ZARMENH) . ik
JIKE IV (DPP-4) HIHIFARIEY — %4505 by [ #4328 5
1 2 (SGLT2) #MifilF]. e A I4EREREFEE L
B HAE RIS, AT ANRE S8 AT A IR R VAT T 11
okl R, BN RAEARWIHR B 2, A
R A AT R TR

KRR, BP0 BE DR S ST R
A RIGHIEITER, v A AT 16T B hE R
Jos S ALFFACRE, 1 HEA LT RiEmIfE R . kYR
2 BT MR, e XMRAR AL,
AR, O T E AP BEVR YT B R Ip B LI e it
FHEZ, WA T RETT R B 1A YT Bl PRI (8 1
RARG . AR SCRR T 5 FE0 3 2 bl PR
93 S LI REAE AL ot g, LA R A S
IR M S5
1 FEIAEVEF#LE

1 P 5 LB %) A PR o0, 4 o B ) 3R
Pt B AP B 4l 3 AN
1.1 HERSZEHN

figi B ZHEPHT (Insulin Resistance, IR) ZF8HE S
FAFE F RS2SR IR B 24 SR E A I
A IR B 2R T4 A R I 25 (i kWL A4 R P T 25 B
(KBE R, 5l eE™ . Babacanoglu 2515
R, e AR TR D K U B B 224K 5 i
M&ia (IRS-1), FARA —EAR S B (eNOS)
MRIE, WNESAE A HAGE (NOS) FKik,
T 5 BOK R B T Mg K R AR A n T
500 mg/kg F1EE P RE IR TALRL e A 800 DN s R R
K S B B RO R T . $om 2
A AEIELL YT eNOS 1 INOS UM 76 KK
OB TR R T4 FEWURI T e A 22 7 i

TEUTER AT 7 1 Csilent information regulator 1,
SIRTD) LASE ik &% 22 (1 AUk

Coté BRI O v R I £ 375 5 10 K R e I
WAL RP B R . BENRIC R 2% (STZ) R fiR
TR BT R B 2 BUORERIAR Y, 25 SRR B 2
T e 8 ok kDR v IR AR S S S dR A
JiE SIRT1 £ R IA /K-, 8 a B B 28 1) SO 1k ik
/U JH- 240 M 6 2 B A i, B R I B0 SIRT1 AT AMP
MR R U (AMPKO, 25038 T Fo i i 5 2% (1 il
JEPE

Gonzalez-Rodriguez 25" HIFSZ iv 2.5 mg/(kg-d)
(AP RERE BT T STZ 755 10 0 B /) LA 4
JEL B 5 B U A, IR 1 B P A B PR /D
FRLAI R 5 2245 55 I 1K SIRT 1 5 85 11 I 2 TR Tl 1R il
1B (PTPIB)KIEAE o 1M Zhao 52T H] i IS I X £
5310 e OB TCR /N BRI SE0 IR B, Tl g o 2 7 i
50 mg/(kg-d)5 - HIXUIN 200 mg/(kg-d)IEkFHHEA 2%
[ (A1 Rl L e A W AN S O ) LT v
TR TS A (PKAD, IR IETT (cAMP)
PIRLER, AR B A% T IR A0 1Y) B IR RN 3B
(PDE3B), ks 125 1 117 12 1 Xt ¥ A\ R 1k H 9l
(DAG) MR, dGREREES, HrmdcEEs
FHPL.
1.2 EmatEL s

BEACIH R LA 2 BOWE PRI - BERRAE,  DRIEIE
PR E dE R B AR e TR EENER . B
F I MRS /NI STZ e 45 b
PRIGEERUR B, AR5 ig EIZE™ I 150 mg/(kg-d)iELE
8 JA, RIS BRI OB PRs R BT AR iR
B B Akt REIRR G /KT R 2 HiR i 1 ek
PErRHE IS A B3 (GSK-3B) IR 1L /KT,
WIS R SR A B, B B 8 PR R T R AR ARt
EH

sRAG T ] 5 R R I AR £ /AR STZ
C 9% 2 2B PR K RIS, LA SRR I
HPE 45 mg/(kg-d)iES: ig 7 FAREA AR LAY o
SN AUN SR RS R GRS N
(IRS-1) MR MRWERILAT AKT WAL, Mifidilik
GSK-3p thlfh, (Eidt/HolIRG e, RN 2 R
A RE I INHE B K BB P IR 2 R R is R 2
(GLUT2) RIE, NI 05 25 5 (1 18 R A F 5
EAEFMLHIMATE 28, PTRES B3P R0 SIRT
5 AMP {H6i ¥ 8 ¥ (AMPK) BERRAAT K.



*336 L¥egtat %, Drug Evaluation Research 35 4174 23] 201842 A

Sin [ABN\BR (32 P A 2 AL B LR
ML g 2 380 SIRTL, 4935 Forkhead 5% Al
T 1 (FOXO) ft, il FOXO1 i T 1 AR
iz Jit U 4 (PDK4) i, AN 438 Jin AT T R st
SRS, 300 SR AL P PR IR AR 117 AR I

DA b S0 247 3 B 11 A2 7 I m) 58 o B A ik 3]
BEAG IR PR H 1K, {H Pollack TRAM1ZE —ANBEHLAL
HIIRRSEIG R A H 52 1 000 mg 132
VAT Z AR T S R I T RE PT REAT 2,
o WA U B ) 2R U EHI T W B . (13 P
X S N AR AR U B B 25 MU R A i A7 A
—EMIAHETE, T B IR ST
1.3 RIFERS B 4HAE

TEIEFTEOLR, B B 4 b fhae il e
T A0, XA AR B, TR
BRI S BoA i, (R T
Michael 2517155 B 1 22 15 fig 300 1) W 1 — 16 I
(PDE) [k, SEamfpe sy B 40 ) ohhg . A antt,
PR RS 5 B AN 4L 40 0 AL I
10 umol/L~+H,0, 200 pmol/L. 75 H,0, 200 pmol/L.
A HyO, 5 FRIE PRI 48 h, SRR
Rl 3 2H A Mo 1% g A K (ROS, RT-PCR)
VA0 A0 R AR A AL 1 (SOD1) mRNA,
Western blot 7540 40 J 7T ER A5 SR 15 PR 2 AH S I
1 (SIRTD. A PRSP S 2R v Flik
T 1o (PGC-1o) HH. 4R R EAZE S I GE
BOE SIRT1 2 M PGC-1a 2511, B LE AL
fitf 1 (SODD) HAE . FRAKIEPESE (ROS) HFKIA,
IO 5y B A0 (A N e 7, ORI B B
20

3 R VA o B B P A R R
Y0 [ P9 AT AR 500 pmol/L AR 1 75 5 1 1 % B 4
MEFT, 10 pmol/L [AZE 2 B FIIRL R fme it 3L
TERINLEIPT BE A2 AR e H e S 5 T SRk g4,
BAR LRI TR 11 Bax /KF, THEPUHT R A
Bel-2 7K, Ak 5 B 40 M.

117 Li 2P0 R B, 20 pmol/L 132 1 T e 1
SR ML Y75 4 5 A Ak 3L 1 K BB S 25 4l . (INS-1D
BRI R p53 IIFESRAE ), BN S B 41
IBET SR .

DN e P SUNEISE 2] TAIBTBUEAL B ¥
TRY IRy B A, (EILThREIE S, M4ERe 51
MHEZKF, 10 pmol/L &L P B {4 4F F Jets R

R P BT T IR B 4 B PR T A R R AT G
(), EMRPEIESE] 20 umol/L i, W {ERERE S B 40
T
2 NHERFEHAERER

A2 P B HE PR B B PR P SR A B
PR P AL 19 5903 A8 B At I T i # AR B 16 e
.
2.1 HERFER

BRI (diabetic Nephropathy, DN) S LA
HEMR B/NRIER, B/NBRuEd D i
VG DhReB N RRAE I — PSR, R WE R 1 3
TEIFRAEZ —, I 5 4 T BRI B W9 95 (19
RPN, Wen 25252 1] ip STZ 155 SD K i H B i
B, £ ip A 20 mg/(kg-d)ELLIGYT 8 i, 45
SAUESE AP I RE W US 1 R0 PR K BRI IR 1
R AL B2, 90N ER EAR
FRIBARER, Yok IN B /N BRI JEC B 5 152 i b 5 T S 41
Hitk, SRR B . L AT BE Rl A
P P 8 7 I3 A FH 58 1

22 T 0K BRUEFAIE SIRT [(RIA, R i
MW AR T (VEGF) 324k (Flk-1) ik,
M BEAS VEGF 55 10 P S 40 Mz ok, FE40 640
M BE BT . He HTBNVRIE 9 &% B0 11 22 25 % 40
mg/(kg-d) ig 077 12 JA ] DAA R A = 28 0 75
1) i BRI €57 /N U IRE I o5 E0m R e
Ii o LML AT BB A2 22 P BEE i e AMPK A6 B
ANE AR (NRKD H @ v I [ IRV e — R 1 1R
R ILEE 4 (NOX4) KA, Witk NOX4 fiT
AL TR L Y ROS F3H v i 28 0 175 3 ¥ NRKC 48 i 3%
fb, RIS EBEELL YT AMPK/NOX4/ROS 155
KI5 /I B () B LT AEA

Park ZPAE TLHIF 5 b 26 1 1 2 7 48 n g 156
#%Z A 1 (AdipoR1) Hl AdipoR2 Fik. Wi
AMPK-SIRT1-PGC-1a $liF1HIH PPARw, MMy e
NEETE. AL . A PRE TR Rk, T
BIHE PR B o RAT RO AR 1 3 P I nT el i
AKt/AZHE S KT «B (NF-kB) 3&A2H TR B R 75
P 5 8 i R /N BRI A 4 A
22 ERFMERG

B PRI T I3 405 2 5 L PRT R PR I RIEZ
F= B FE R DA BT A BRI PRI 4%
JHAF A5, WA AT 5 0 R R A Ak B8
JFFIE « ZEeIA PR MW £ AT STZ WA AL 11



L¥egtat %, Drug Evaluation Research 35 4174 23] 201842 A +337 .

JiEE S KR s R, BROMCR B2 RE 20
mg/(kg-d)ik 40 mg/(kg-d)iRyr, BUH AZE P RERC G
1B AN BE R T A RV E T o JEAE AL
Al g A RE S I BE AN NF-«B 03 (13800, PR R
REDR T 7K, SRAR T 4 1 7 B R R I A b i 4
BT, CSCERE PR 5 | R J 4545

WAHEFRR, LLE AL 10 mg/(kg-d)¥ad7 15d
RERS A A STZ 1753 1R0HE PR oK Bl 1) AL 375 7 %
BT, WA, s S B s, LA
SR e R R 5 S I
2.3 HERRIEIEI W PR R T

R TP B89 7258 A W BRG] — P I O RRE, A
35 B SR SRAGH I T 01 S LA 2T o s A Y
T35 A8 (1) Ao ML 3= 2 5 4 AL A 0%, NF-xB 4
HWEESO . Soufi FANPEXS t STZ 7 FKHH IR
Joa K BB RIS R ORI, JELE 4 AN TR 2
I 5 mg/(kg-d)BEA R PFARIMRE , 9 IN0 W 5 JE
T I G REaR A ndt 7/ I QD ION K e A =L i LR A 94N
JE RIS e H R LB FEBE AL S ALEE (SOD)
(g, FERLR AT RE S B2 bl b A0 109 5 22 K B
A& NF-kB ¥ PE I3 i I s 7234 0%

| SO B R S STZ e v K Bl e I
R, JRIT 4 ig 45T 75 mg/kg FIFEAEE 2 Wd. &
g4, SR RIEF S TERERCS IR,
I KA AW i, RN P R IR 5 73 K Bt
(1A D) S 0 “E5 A, 5 A0 D S 1165 ) 45 R AN
e, P IR (VEGF) 508 &, MM
DS PR Y B %

Liu 2057 & BLAE 27 BEAE mRNA 7KF 5l
N4 R R A EE-9 (MMP-9) 1 iNOS 13
ik, BRI ZnAEE-1 (HO-1) [IRIE, R
PRI - FEHEE IS . Zeng 5P ip STZ 7
RS K R A, A AR S
mg/(kg-d)Fl 10 mg/(kg-d)iGyT 1~7 N, 45 LKW,
1 A2 P I e AR 77 Y0 ] A A 0 A K B A
WAL BN AZ 2 (INL) g T, 5 st g
SRS i Muller 40 P T .

24 HbFHRRE

1 2 P I I ] TR PR RS R A I R,
PR SERFTIL YL YT RN o S S E Y] [P ASY
IR IG R E Y. Wang B ip STZ )
J7 k753 Wistar K BRI PE N BB, JR97 41
ip AZE /I 20 mg/(kg-d), E4E 12 F, EE AR

(02 R P8 i A A T IR bR A 4 i )
FT AT
3 4hiE

AL IS — B RERIE AN RIS 2 ks
flCHE X ARI R Y, BATZH 2
S PER, A0 ARG R S LI RE )7 TH ()
WIS Rt 2583 . BHIRI AL I RORE ™ B PRI
TR B IR R, H AT AR
M2y bR Al 22, OBt s 29K Tt
KB CT, L, X2y S BEE LT B
i oK, TR I R 25 ) il AN W IR AW
FU, AR SRS SR, e, f
RIBERCA Pl Ay ATRRIG YT SRS BE bR K
HRAERTB 25 o

27 I ) o i S EL A 0 DO AL K 5
FAEJT T T R A AR, FAE T Rt il %2
ANHE RUSCBLIN, KRR REAE AL IR TR ORI
PLF AT e R —LexE AR BRI - S34h,
FAE P I K A R B, o AT S R B A O
AR S A P S TR s AR
WEFCHL, MRDET AR, TFROB R LS mfk A
WA R, XL AT e U RIS T 1A .

H A0S T 3 22 I 25 3R TR0 2 ok
TSI EE SR, RIS T2 RSER
XSG F 4 R BEAT VR T 98 B I AT
RTINS %, HiE, HAass R~ 2ot
FUII > T HURIANER E PR P s i) FL ARG 22
Bl ARSI - ORI, X shY
e AN AR s I NELE 15 5T S ) P D B
ST Axifl s URIZ RN AR A b s gok it — DR
LT NSE Joy o e S Y ST R (N Ry
THUH . FESER B B G, IR
PRI 3 — 25 9T 2 I AR N AR P9 IR A o
BRI IESAET T/ I E P AR 25324
20 R R I A o DRI, 0K 3 PTG
A R BRI IRT 2, AR ISR T
Vi B S S AL

A DL AR 1 T e I R 0 T8 R s I
RAE (A P WL 7075 AL BUBE PR b I IR R AE 5
THT K LR I 0 A Rl B T i o AR B
FURIAWRRN, A7 52 BT s ok, A%
F R 2 A B PR B IR RRE BT i ) B B O AR
ESL7/ PV PN E P LI



*338 ¢ L¥egtat %, Drug Evaluation Research 35 4174 23] 201842 A

S 3k 25224, 2014, 33(2): 135-140.

[1] Dong W, Zhou Y, Yang Z. Research progress of [15] Sin T K, Yung BY, Siu P M. Modulation of SIRT1-Foxol
mechanism of action of resveratrol [J]. Pharmacol Pharm, signaling axis by resveratrol: implications in skeletal
2016, 7(4): 170-175. muscle aging and insulin resistance [J]. Cell Physiol

[2] Hausenblas H A, Schoulda J A, Smoliga J] M. Resveratrol Biochem, 2015, 35(2):541-552.
treatment as an adjunct to pharmacological management [16] Pollack R M, Barzilai N, Anghel V, et al. Resveratrol
in type 2 diabetes mellitus — systematic review and Improves vascular function and mitochondrial number
meta-analysis [J]. Mol Nutr Food Res, 2015, 59(1): but not glucose metabolism in older adults [J]. J Gerontol,
147-159. 2017, 72(12): 1703-1709.

[3] Tomécarneiro J, Larrosa M, Gonzalezsarrias A, et al. [17] Michael R, Antoine Y, Egan J M. Resveratrol and
Resveratrol and clinical trials: the crossroad from in vitro curcumin enhance pancreatic -cell function by inhibiting
studies to human evidence [J]. Curr Pharmac Design, phosphodiesterase activity [J]. J Endocrinol, 2014,
2013, 19(34): 6064. 223(2): 107-117.

(4] VEE, WndE, sQREE, 5. 2 BB IR S Ao 5 (18] RFEMK, A1F54, W Fll & ARPEEPE B Al
WERRERE 7). WILH 2%, 2016, 28(1): 37-39. TR Z AR [7]. ILZREE 2y, 2015, 55(46): 1-3.

[51 BEXHI, ik, Hocds, & pE 2 AU IR AR [19] TREMK, o Ft, B 48, 55 BRSSO A R
Ja U B G 0], MDA R IR, 2016, MR V53 HJBE ) B AT MR ToWLIER S (0], SEHIZ S I
13(8): 385-392. IR, 2016, 19(3): 269-271.

[6] XUkBt, A, % i, %5 7 2 AUBIORIOHIHL  [20] Li Y, Zhang T, Huang Q, et al. Inhibition of tumor
WA [1]. DAY SRR, 2015, 30(2): suppressor p53 preserves glycation-serum induced
222-227. pancreatic beta-cell demise [J]. Endocrine, 2016, 54(2):

[71 Goh KP,Lee HY, Lau D P, et al. Effects of resveratrol in 1-13.
patients with type 2 diabetes mellitus on skeletal muscle [21] Sun Y M, Su Y, Li J, et al. Recent advances in
SIRT1 expression and energy expenditure [J]. Int J Sport understanding the biochemical and molecular mechanism
Nutr Exer Metab, 2014, 24(1): 2-13. of diabetic nephropathy [J]. Biochem Biophy Res Com,

(8] BHENEE. 2 HUBEIRMPE S SARPIOITCA R [J]. REEDE 2012, 26(1): 56-64.

FHH, 2016, 30(8): 150-152. [22] Wen D, Huang X, Min Z, et al. Resveratrol attenuates

[9] Babacanoglu C, Yildirim N, Sadi G, et al. Resveratrol diabetic nephropathy via modulating angiogenesis [J].
prevents high-fructose corn syrup-induced vascular Plos One, 2013, 8(12): €82336.
insulin resistance and dysfunction in rats [J]. Food Chem [23] He T, Xiong J, Nie L, et al. Resveratrol inhibits renal
Toxicol, 2013, 60(10): 160-167. interstitial fibrosis in diabetic nephropathy by regulating

[10] CotéC D, Rasmussen B A, Duca F A, et al. Resveratrol AMPK/NOX4/ROS pathway [J]. J Mol Med, 2016,
activates duodenal Sirtl to reverse insulin resistance in 94(12): 1359-1371
rats through a neuronal network [J]. Nature Med, 2015, [24] Park H S, Ji H L, Min Y K, et al. Resveratrol increases
21(5): 498. AdipoR1 and AdipoR2 expression in type 2 diabetic

[11] Gonzalez-Rodriguez ?1,2, Santamaria B, Mas-Gutierrez J nephropathy [J]. J Trans Med, 2016, 14(1): 1-13.

A, et al. Resveratrol treatment restores peripheral insulin [25] Xu F, Wang Y, Cui W, et al. Resveratrol prevention of
sensitivity in diabetic mice in a sirtl-independent manner diabetic nephropathy is associated with the suppression of
[J]. Mol Nutr Food Res, 2015, 59(8): 1431-1442. renal inflammation and mesangial cell proliferation:

[12] Zhao W, Li A, Xin F, et al. Metformin and resveratrol possible roles of Akt/NF-xB pathway [J]. Int J
ameliorate muscle insulin resistance through preventing Endocrinol, 2016, 2014(3): 289-327.
lipolysis and inflammation in hypoxic adipose tissue [J]. [26] ZEWeik. PRBNIZENFNEZSEERT 2 BOBE PRI K FUH-47
Cell Sign, 2016, 28(9): 1401-1411. BRI ER [0 RIS IEIK, 2014, 30(6):

(13] B A5, AL I 5o Bl PR K SO AR A 7 T 42-45.

HURI I RIS R [7]. W B 22 B 223, 2014, 20(6): [27] Hamadi N, Mansour A, Hassan M H, et al. Ameliorative
721-725. effects of resveratrol on liver injury in
[14] 3kAE, FARFE, BRERG, 5. Wrikis sl [ 2 2w streptozotocin-induced diabetic rats [J]. J Biochem Mol

TT R0 PR 93 K BRUHFBE J5U B IE GLUT2 s [J].

Toxicol, 2012, 26(10): 384-392.



L¥egtat %, Drug Evaluation Research 35 4174 23] 201842 A

*339.

[29]

Hendrick A M, Gibson M V, Kulshreshtha A. Diabetic
retinopathy [J]. Prim Care Clin Off Pract, 2015, 42(3):
451-464.

Soufi F G, Mohammad-Nejad D, Ahmadiech H.
Resveratrol improves diabetic retinopathy possibly
through oxidative stress - nuclear factor kB - apoptosis
pathway [J]. Pharmacol Rep, 2012, 64(6): 1505-1514.
AVE, PUEE, I U, SR EERENRE R R
BEME AL AR (9], AR 2% &, 2013, 29(1):
26-29.

Liu X Q, Wu B J, Pan W H T, et al. Resveratrol mitigates
rat retinal ischemic injury: the roles of matrix
metalloproteinase-9, inducible nitric oxide, and heme
oxygenase-1 [J]. J Ocul Pharmacol Ther, 2013, 29(1):
33-40.

Zeng K, Yuan W, Na Y, et al. Resveratrol inhibits

[33]

[34]

[35]

[36]

[37]

diabetic-induced miiller cells apoptosis through
microRNA-29b/specificity protein 1 pathway [J]. Mol
Neurobiol, 2017,54(6): 4000-4014.

Singh C K, Kumar A, Lavoie H A, et al. Diabetic
complications in pregnancy: is resveratrol a solution [J].
Exp Biol Med, 2013, 238(5): 482.

Wang H M, Li G X, Zheng H S, et al. Protective effect of
resveratrol on lens epithelial cell apoptosis in diabetic
cataract rat [J]. Asian Pac J Trop Med, 2015, 8(2):153.
AW, AR, B B AREPTRERRILIRIR . BURAE
FAWFRBERE [7]. Z9WPFR TS, 2016,39(2): 304-307.
BOETE, BHT, A, AF AR (]
L2y, 2016, 47(14): 2568-2578.

EFHT, AR W, FER, AF IR TR A BURE R
PG (1), T EZIRER AR, 2015, 46(2):
141-152.





