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' [Abstract] Objective To observe the effects of resveratrol (Res) on the silent
- mating type information ragulation 2 homolog 1 (SIRT1) expression in retina of diabetic
> rats induced by streptozotocin (STZ) , and explore its possible effective mechanisms on
diabetic retinopathy. Metheds Fifteen normal rats were set as normal control group
. (group NC), 57 diabetic rats induced by STZ were random divided into diabetic model
(DC) group, low Res dosage of medicine (RL) group, and high Res dosage of medicine
(RH) group, 19 rats in each group. Each group was given different dose of Res by in-
tragastric administration for 12 weeks, the rat retinal tissue pathological changes were
* observed by HE staining, immunohistochemical staining was used to observe P53 pro-
tein expression, and RT-PCR was used to assay SIRT1 and P53 mRNA expression in the
rat retina. Resullts HE staining showed that the structures of the rat retinas of group
NC were clear. The retinas of group DC became thin, structures were damaged, retinal
ganglion cells reduced. Compared with group DC, the situations of group RL improved
slightly. The structures of group RH were almost normal. Immunohistochemical stai-
ning showed that the number of yellow or brown granules in the nucleuses of rats reti-
nas of group DC, group NC, group RL and group RH were 103. 857 1 +8. 071 1,
9.1429+2.035 4, 63.714 3 +6.750 7 and 15.751 4 +1.988 1, respectively, there were
statistical differences between each group (all P <0.05). The expression of SIRT1 mR-
NA in the retina of group DC, group NC, group RL and group RH were 1.234 6 +0.026 0,
2 1.4993+0.098 8, 1.269 7 +0.028 0 and 1.392 1 +0.053 1, respectively, the group DC
. were lower than the group RL, group RH, group NC, there were statistical differences
. between each group (all P <0.05). The expressions of P53 mRNA in the retina of
+ group DC, group NC, group RL and group RH were 1. 503 4 +0. 081 3, 0.952 0 +
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scoecoecoecoscoecoeccecoecoecoecceccs (0,110 2, 1.4293 £0.110 0 and 1. 027 1 +£0. 088 7, respectively, the group DC were high-
er than the group RL, group RH, group NC, there were statistical differences between each group (all P <0.05) . Conelu-
sion Res has certain protective effects on the retinal damage of diabetic rats, its mechanism may be related with Res in-
creasing SIRT1 expression in the retina and inhibiting retinal cell apoptosis.

[Rec Adv Ophthalmol,2014,34 (4) :322-325]
[OCS2IAY AL I Bl bR R I3 1593 2% < SIRT1 : p53

[HZE] BB W AZEFEE (Resveratrol, Res) XTHENR L 1R 2 (streptozotocin, STZ) 15 5 IIBE /R I A il R 199 165 o 0 R A JEL 1 4
[A ¥ (silent mating type information regulation 2 homolog 1, SIRT1) J& PR 32 [ 5% W , TR X8 b 905 40 193 168995 72 ] &8 (1) 44 FH AL o
FiE o BHLERE 15 LR KRN IE X AL (NC 41, STZ )5 5 0l IR 8K L 57 3L, FIBIRL A 57 2 92 43 A il Ik 9 A 20
(DC) # \Res &A= 452 (RL) 41 Res FiAlH4A2) (RID 4, A% 19 Ko KA 0 HIEPEA R F i Res #EH 12 J8, IRAR -4
Y (B W5 N B I 5L 20 2055 3L 2 L5, 9 A 2Rk 2 Y RS U T BE PR pS3 H 13K 04, RT-PCR ALl SIRT1 . p53 mRNA 7£ A fil
PR R IA N L. 45R HE Jeta 25 IR NC 410 B 45 K4 )2 UGS B s DC 238 NC 2R AR D) 5 A 34, 485 R s B, A 221 4
S H kb s RL 2414 DC A10E AT 25038 s RH ZLRL A IS5 R FE A TR o Sie AU # Qe 45 R 7R DC 41 NC 41\ RL 41 RH 41K
B pS3 PHAE 40 MRz B H 43 %1 4 (103.857 1 +£8.071 1D 4. (9,142 9 £2.035 4) >, (63.714 3 £6.750 7) 4>, (15.751 4 £1.988 1)
A B E ST G 50 P <0.05) . DC 41.NC 41, RL 41, RH 41 SIRT1 mRNA AHXT &Ik 4 5 4 1.234 6 +
0.026 0.1.499 3 £0.098 8.1.269 7 +0.0280.1.392 1 £0.053 1,DC 41351& T RL 41.RH 41.NC 41, 5 24100 P9 5 Lh 2 2 R 3843 46
BN N P<0.05) . DCZH.NC 4.RL #H.RH £ p53 mRNA HX} %A E 2050 1.503 4 £0.081 3.0.952 0 0. 110 2,
1.429 3 +0.110 0.1.027 1 £0.088 7, DC 4134 T RL\RHNC 41, % 4115 7§ 53 LU= S 4k 8 L 420 P <0.05) o 45if



M REBBERE 201444 H 5345 H4 )
Rec Adv Ophthalmol Vol. 34 No. 4 April 2014

http://www. ykxjz. com * 323

Res X RN B AR 190 J45% 57 FLAT — 32 AR ERAP 1 AL HT BE LS Res {2 3L Y5 b STRTL FR) R34 M T 490 1 490 X R 16y 240

T AT %
(ERELFTHE,2014,34 @) :322-325]

Bl DR IT A REM As B 5 AL RS L Th g IF 5 R
OISR P 43 W 500, 7 S i N A T
JR 99 PE AL 995 A% (diabetic retinopathy , DR) & B JK
Pod e L e ™ FL K BN A R RRE 2 — o LR R
(Resveratrol, Res) H 1l O #% B Py #h 22 3% 32 N T
B DRI 95 RO AIE 7 o, AHA SC B DR T T4
JALHUEII AR OCHRTE 1 /D o 1f Res X DR KL UTER
{5 BV A5 A7 (silent mating type information regula-
tion 2 homolog 1, SIRT1) ¥ TiAEH , 1 P 4RJF 5T
YR o ASZEG LA Wistar K R BF 50 %60 %, 43 57
Bl R A% o 3 (streptozotocin, STZ) 75 5 17 DR A7, Wi
%¢ Res X SIRTI mRNA 3K (520, 5 21— 0 &
P DR [ RIRHLE] A Res XF DR SRS 1EH

1 #R57%

1.1 LY H5 352 Wistar KL 80 H (K12
B SR ) EHE R, R A (55 £5) d, 7
160 ~220 g.

1.2 FEHRZRRXF  Res L FEWHEAY
B2y \]D 5 STZ. — F L (DMSO, 3 [H Sigma 2>
A5 p53 —du R LAY A R 2 A 5 Trizol,
DEPC CKIEE YA PR 7D s RT-PCR iR A & (Fer-
mentas ‘A 7)) s DNA marker (b RT3 KRG
B 22 7)) s Taq PCR Master Mix 351l (AL 50 F 28 v 2B
FiAR A R A 7D 5 i B A A i B 48 (4 [ B K
A .

1.3 WRFENPERMNEILISSAE g KRE
NAEMESE 1A S, N R LA 7 Rk R 15 U IE
HO L (NC) 41, ) 4% 65 B K BB IR I i v 4 60
mg * kg 'STZ VLN PRI B WA AL, v G i ) pH
4.2 1101 mol « L~" MM IR 2% vl WL ¥ iR STZ &2 10
g L7 3 d Ja R IR ot ) 24 g o B 5 ofn b A
[ =16.7 mmol « L~" 3 R g b LR 93 2 A5 70 325 455 e
o HIRIMHE <16.7 mmol « L' 3 KR LA K 5
HAETIKR . BER ) 5 57 HOK RN sE%:, H
BN 7 2L B 7 B IR (DCD 4\ Res {I%
2 25 (RL) 4\ Res il S 45 25 (RHD 4, T4 %
19 K. BEFERIYES 2 K, RL 4 LL Res TR B
(20 g * L™ Res +0.022 g « L' DMSO) 20 mg *
kg™ o d 7' HEE, RH 41LL Res V&I (100 g * ™' Res +
0.022 g« L™' DMS0) 100 mg * kg ™' » d " #H, NC
41.DC 21 L% DMSO %o o, Frat 12 5.

1.4 BUMALIE  7EORIRG 29k HARBE KRR, 2R R
FHAT IS AL 2 2L 4 R, S 4 U A7 21 0 B
2 e G AR A G, A S AUBE T W 4 A Y i
YU B 2E U [ P53 R TR B e 4 CHUAT IR

PR ZH 2R, 2H 23 5] R R b DR A & L S A REAR
AT SIRT1p53 mRNA & 4510 53-8 45 Wi 55 5V Cre-
verse transcriplion-polymerase chain reaction, RT-PCR)
ioRUl8

1.5 EHNE

1.5.1 HALAREZERERALUFKRN KA
IREHLT 40 g« L' 2 RSP 24 h, L WK,
B U) R G IR 4w K R M B D) F s 46
IIAKE -G Ge 0, 2 WU T W %% 2% 4K PR 1Y
A S A4 0048 . %I SP K& DAB S (R &
BT e S 2= B o, — B RPN R pS3 Pt
PR 100 FRS) , PN EM R FEPTR 166 (1 1 100
FikE) , DAB S0, IR AKE - LS %, th VR I3 s
J6EE RAEE T %2 pS3 i R Ak DL, LA M R 4
JO R P HE BB € B o € RORE Ay BH S R 5K ) A8
FH 238 X Ik £ 5 AN L & w8, R I XUE
P v B P 4 A%

1.5.2 RT-PCR %M E SIRT1.p53 mRNA Fi&
Fo B R B U Trizol VAL HUE RNA, B 5 Bl 8 1R
HLEVEA I RNA 5830, Bl DU-800 %41 73 et i
PRI RNA 8. ZEEL OD {f 1.8 ~2.2 {15 RNA
(500 ng) AAEMIEAT [ e 53¢, [ s 4 AP 42 °C 60
min,70 °C 5 min,4 C 45 W . UL B-L3h & 1 (B-ac-
tin) A W2, 1T RT-PCR X .. PCR JX WA & : Master
Mix 12.5 pL, BRI 1.0 wL, SO k™)
1.0 pl, KE MWK 9.5 ul. (PCREIMNE D .
*1 FEE/ PCR 3|4

Table 1 PCR primers of each gene

The length of Annealing

Gene Primer sequences amplification  temperature
U/bp) (1/C)

B-actin - F-primer:5” -CATCCGTAAAGACCTCTATGCCAAC- 3’

R-primer: 5" -ATGGAGCCACCGATCCACA- 3’ 171 58
SIRTI  F-primer:5” - ATGACAGAGCATCACACGCA -3’

R-primer:5” - TGGCTTGAGGATCTGGGAGA -3’ 393 58
p53 F-primer:5” - CGACAGGGTCACCTAATTCCA -3’

R-primer:5” - GCGTCTCACGACCTCAGTCAT 3’ 413 58

PCR ¥ 34 & (e fE 8 KR ) : 95 °C Tl A% P
2 ~5 min;95 CAEME 30 5,58 CIE K 30 5,72 °C LA
1 min, fEFF 30 ~35 ;72 °C A 10 min,4 °C &5 K.

PCR 774 5 wL AT R4k Z.0E Cethidium bromide,
EB) ALK 20 g « L' BRI 2% i f vk, 120 VLK
30 min. HEE R REE (Quantity One) BEAT B oy
1, AEALrh cDNA 939 7= #1457 5 B-actin 5577
TR PG F Al 2275 mRNA R iEKF
1.6 SRitFE R SPSS 17.0 il 24T
Gt t. BT S Y LI « vl (v 2 5) R
7%, PRI B L R T ¢ /06 . P <0.05 2=t



* 324 - http: //www. ykxjz. com

MR RHH R 20144F4 H W34 G4l
Rec Adv Ophthalmol ~ Vol. 34 No. 4 April 2014

gt .
p

2.1 HARRFREBFERBHFA{UFEN HE RO 2
R 7R (& 1) NC ALK B AL B A &5 g )= TR o
W], 40 B AR 5% BE S5 DC 4L NG 2K BUA 199 3
FIRE LA, WAL R TE 0 W Sk, 9 S 2R, e
TG, B H D a0 MR 5 AS R R 2 42
DC AL WEAT 50 s RH 2K B A 10 58 4 23 45 A A 1
WL B DC AW REGE . REHIUL AR O R R
(P 2>« NC 2K B 190 5 Ao 284 40 i J 2= 4 R A
AL £ Bl AR B A BORE, PS3 B 1 Bk 4 A% K

(9. 142 9 +£2.035 4) 45 DC ZH K Kl W X i 4ok 28745 4]
W2 A% JZ B A 2 A A% N 2 R B B
R, PS3 AT 11 BH PR 40 M A% 5Ch (103,857 1 =
8.071 1D/, NC 410 3% s RL 241 K B4 XA s Aot
SNTAN L R )2 Al A PN T DL B R B T
Wi, P53 A 1 PH R4 M A% 20l (63.714 3 £6.750 7)
AN B DC A BT RH 40K R P53 4R A 327
R R I Ao 2 9 0 i 2 kN R 2 T LA 2 e £
ol A% T O UKL, P53 AR P BH MR Al M R ok
(15.751 4 +1.988 1) A4, 5% DC 41 RL 41 0 & 9k /1>
SHMMHMEEBRZERBI AR ¥E X YN P <
0.05) .

Figure 1 Pathological changes of rats retina in different groups (HE, x100). A: Group NC; B: Group DC; C: Group RL; D: Group RH 41
R B PS03 AR (BT L (HE, x 100) o A:NC 413 B: DC 41; C: RL 41; D: RH 41

Figure 2 Expression of p53 in rats retina of different groups detected by immunohistochemical staining ( x400). A: Group NC; B: Group DC; C:
Group RL: D: Group RH  ft i 20 S0 532K P 25 4 K AR Bl p53 I I G 10 ( x400) o A:NC 41: B: DC ZH: C: RL 415 D: RH 41

2.2 RT-PCR#& NC#4.DC 41.RL 41.RH 41 K
B X IS R SIRT1/ B-actin FR A % 2K JEE {8 43 5l Ay
1.499 3 +0.098 8.1.234 6 0. 026 0.1.269 7 +
0.028 0.1.392 1 +0. 053 1, DC 41k 5 A% M o
SIRT1 mRNA )% % NC 40 RL 40 RH 41 B & [%
i, B LR ZE R BRI R X G0 P <
0.05) . NC 41.DC 41.RL 41.RH 2 K L ™ i o
p53/B-actin 1) AH X K FEAEH 43 5 A 0.9520 =
0.1102.1.503 4 + 0.081 3. 1. 429 3 = 0. 110 0,
1.027 1 £0.088 7, NC #H.RL 2 .RH £ K K00 I s
tF p53 mRNA HZRIEHE DC 2 A%, 2% 20 17) 5 9 L s
SR B P<0.05, WK 3 .

3 it

DR R 93 e Ak 2 WU 199 MBI A7 ol O s s, L o
- EH PR 9 B AR A A S A i K R B R A
-0 5 3 B e R o A I e KRR T
W, AN B A B 5 A0 B A T AR G B A L
R IE , DR A7/ AP T Atk
WY, STZ 53 ¥ Bl JR 9 K BUASE 280 mT i B0 274 4 i
37K B K ol /D> AL A £ 45 4 0 2R 25 DR 4]
T B AR o T AP IR S A 2 A

Figure 3 Relative expressions of SIRT1 and P53 mRNA compared
with B-actin mRNA in rats retina of different groups N R
BB SIRTT mRNALpS3 mRNA % B-actin mRNA {4 X ik &

KR B C P OE Y vE  Eg E T, §
DR FH T P A B A K i 2 AN L R
JU IR , P4 it B A W A A AR FH e 22, DR AR 6 1 3L
b 2 255K 43, A0 IR I 2 20 AR Ak I 3 e TN B AR
H AT A S8 A N 3R] S S0 40 K e 28 i i T O
T2, TV B I DR S A,

STRTY 2 0 I i P W8 — 4% 7 2 (NAD ™) At
M A& A5 LB, |2 AT 2 WMz
o LR S DTER P AR A S DNA it G B R e K
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20 M 30Tk A T R BT SIRTT HLAT Y £ Rl
AT PR B A A3 A 5 1 e S DR, A ps3
B T-kB (NF-xB) TV Ok B S I 1 O W 5 ik
(forkhead O subfamily, FOXO0) (83 3 A Ak A i A 358 4
W 2 A& y (peroxisome prolifer-active activated re-
ceptor gamma, PPAR-y) AN PPAR-y LG Y 1-a
(peroxisome proliferative activated receptor gamma co-
activator 1-a, PGC1-o) " 45, p53 J& SIRT1 ) /F #1
PRI Z —, SIRT1 WL A SL D] p53 e i i
A B R Tk ik 1B 25 ZBRARAE AN T A7 3 1 e
PEMY . Luo 2DV R B SIRTL 84842 4 T2 K 7 p53
H I 1ys382 25 LAk, ] p53 548 DNA i i
PREE G Pk Y pS3 753 I AL RO Y & DNA 467
5 A0 JE T, DT AR 9 1A B A7 i T
o MP/ERY SIRTIL {3 e A W] LI 4 6 S 75 2 1
p33 ZEAL, IF HBEAG p53 #0811 p21 MK, k4
AR Bl R 194 IS 20 e 90 T A S A A0 1 55 4 L 7 iy 1)
[N RSN NG E ST N PN A
JiEH STRTT mRNA Y TE W 29k /b, P53 & H & mR-
NA 7K-FERIE W B3 2, R W /E DR K1) SIRTI
p53 HFHRRAS B2 BIRUR, AR A & At — b
3T DRI R E.

Res st AE S Wi S8 2 My AL &0, ) i A7 A5 T 4T %
Te b BERL P A o U, R SIRTL IR AR B)
710, Res HLATBEAR LA B0 UK E i5 S b
Je A0 L0 T B v B e T BE S B ARIR o AR A L (i
P A4 FE e 3 e T R R B, i
syt BRI 00T, SIS JBE AR LA S K i A
W 4148 ¥ SIRT1 LA MmUY . TSN A
Res AEfEH 5 SIRT1 B35 1 I 4 4 BEAL ) 1) 55
0y P8y A O B R R R R A, TR A
AR R B B A RS RT DNA B3 T
AW B, 15N AR 5 Res ¥697 B
() Ji 5 DK Bl R 10 IS 2 285 0 40 I T 285 e B H 387 2
3%, SIRTI mRNA [f) % S FI R IE 1S £, p5S3 mRNA 7K
RIS AN N>, RL 41 RH 415 DC 412 5 8945
Gl % E X 340 P <0.05) , RH %R0 T RL 41
(P <0.05) o [N AW, fEA SC 50 55 #F T, SIRTL W]
AT TH I I R IR A pS3 A 5 18 i AT 5 1 RE
JEE 2 B AT, ST Res W7 43 5 SIRT1 il 16035
MOEFIEZE DR &, 1100 mg * kg ™'« d 7' Res
FG T BORIC AW .

L5 LR, SIRT1 A7 W] BERL A DR Bl i6 18T 4 1)
41 4, Res 7] A B 4] DR (R e, JLVR 97 N 2% 18
75 DR ST 847, LASYIAE FC A4 300400 56 R 09 JE 1y 41
ST PR, S 2 L A o ot — B IR . AT

FUER ] DR 1 254036 77 S £ — 4 00T 11 M8 et
{H Res X DR Biifs 1 IHLBNE AT F T3 DR E

S 30k
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