- 926 -

http .//www. ykxjz. com

$0080080040080080000$00 80040

o Bl : Bl T, BUIEAK i@ﬁ,?ﬁfﬂ fh. DUBRAE BI85 DI5GB 1 (SIRTL) #8145 p38MARK {5538 Bt

?
.

o
00000000 SCOSOOSO0 ST

0e00®0000

10. 13389/]. cnki. rao. 2017.

0080000 S00S00S

B EE 201746104 45378  S510M
Rec Adv Ophthalmol ~ Vol. 37 No. 10 October 2017

*C

B L PO 5 2 A B R P Rl 22755 AT 1) B/ LA [0 ] BRI 0 i, 2017,37 (10) :926-930. doi: ‘ [ SeI8 75T )

0235

Y0000 S0OS00S00S00S00S00SC0SO0S00S00S00S00S00S0OSO0S00SO0SO0SO0S0OOSO0 SO0

TIMIERIET R FEXE 1(SIRT1) 712 p38MARK 5S5Bi8XY

JIFJTTEE? Y IR AR 22

YK EEAT R R 8 2 15 L AR BV IR P E R Re ANl

BRETE Bk FEA FRER AR

. 1’5%‘1\’%%? HRIE T, 55,1968 E 10 )5]
o MR WL A ISP ELA, T, A 3
FRBEI . BFFE 5 o« (1 4 RIS
o E-mail; qiandw355 @ 163. com;
ORCID :0000-0002-9085-5621

0oe0

October, 1968. Doctor dregree , associ-

€00800800400600600600@

@ 163. com;
2 9085-5621

%5 H #3:2017-03-11

&[5 B #7:2017-04-10

ARG HEE

AR TR R AL H R B S
W H (45 JCYJ20140416095712-
709) s TR T BF 11580 X T AR RHF o 2
H (4% .201517)
EZBAL.518118 " ZRA RN,

CO®00S00S00S00S00S00S00S00S00S

oe

ceo

JUNT, TR AR EREIRF (2
£7) ;450001 o] g 48 RN T, BN
B RIRBHEE B (SRR

Received date;Mar 11,2017
Accepted date: Apr 10,2017

JOS00S00S00S0OSOOS00SD

( No:

Pingshan New District of Shenzhen
o (No. :201517)

o From the Department of 0phlhalmolo—
gy, Pingshan District People’ s Hospi-
tal of Shenzhen( QIAN Dao-Wei, LIAO ¢
Yan-Qiu, WU Lan ), Shenzhen
518118, Guangdong Province, China;
Department of Ophthalmology , Guang- ¢

0OG0O®00S00S00S00S00S

¢ Cun) , Guangzhou 510080 ,Guangdong *
® Province,, China ; Zhengzhou Aier Eye ¢

About QIAN Dao-Wei: Male,born in §

ate chief physician. E-mail ; qiandw355 |
ORCID: 0000-0002- ¢

VRIS L BB B B WY (3t *
T AR, (1K) 5510080 AR ¢

Foundation item: Science and Tech- o
nology Innovation Plan of Shenzhen ¢
JCYJ20140416095712709 ) ;
Health Plan of Scientific Research of §

dong General Hospital ( LI Yuan—;

* Protective effects and mechanism of SIRT1 for the reg-
. ulation of p38 MAPK pathway on retinal ganglion cells

. in rats with diabetic retinopathy

. QIAN Dao-Wei,LIAO Yan-Qiu, Ll Yuan-Cun,GUO Hai-Ke,WU Lan
0 [ Key words] diabetic retinopathy ; sirtuin type 1;p38 mitogen-activated protein ki-
¢ nase pathway ;retina ganglion cells
. [Abstract] Objective To investigate the effect of silment information regulator
factor related enzymes 1 (SIRT1) on the apoptosis of retinal ganglion cells (RGCs) in
: rats with diabetic retinopathy and its downstream molecular mechanisms. Methods
, Together 60 healthy male Sprague-Dawley rats were collected and randomly divided into
. normal group, diabetic group, SIRTI activator-resveratrol treatment group ( treatment
. group ) ,and diabetic rat model was induced by intraperitoneal injection of streptozoto-
. cin at 60 mg - kg~' in the latter two group rats,while the normal group was injected
+ with sodium c1trate buffer at 60 mg - kg~'. Then,after 72 h,rats with blood glucose >
+16.7 mmol - L™ were designated as diabetic rats by blood glucose test. Then each rat in
* the treatment group was treated with SIRT1 activator-resveratrol at 20 g - kg’ once a
’ day at the 2nd day after the success of the model, and the normal group and diabetic
¢ group were given methylene chloride. Finally, after immunohistochemical staining for
, retina, TUNEL assay was used to evaluate the apoptosis of RGCs, while the expression
, of SIRT1,p38 MAPK and Caspase-3 protein was detected by Western blot. Results
. The apoptotic index of RGCs in the normal group, diabetic group and treatment group
. was (0.848 £0. 131)% , (19. 038 + 1. 327 )% , (10. 461 = 1. 089)% respectively at 8
+ weeks,and the difference among the three groups was statistically significant ( F' =
¢ 670.497,P =0.000) ,while the differences between each two groups were also statisti-
¢ cally significant (all P =0. 000). Furthermore, when compared with the normal group
® (0.132 0. 043) ,the expression of SIRT1 protein in the diabetic group (0.060 +£0.028)
‘ and the treatment group (0.073 +0.026) was significantly decreased, and the overall
, difference among the three groups was statistically significant (F =1 310. 663, P =
0.000) ,while the differences between each two groups were also statistically significant
« (all P=0.000). The expression levels of p38 MAPK and Caspase-3 were increased in di-
+ abetic group (1.121 +0. 082,0. 266 + 0. 005) and treatment group (0. 574 = 0. 012,
0 190 +£0.060) respectively, and the overall difference and pairwise comparison in the
* three groups approached statistically significance (all P =0. 000,0. 000). Conclusion
Up-regulation of SIRT1 ,can inhibit the apoptosis of RGCs, and protect RGCs against
> apoptosis in rat model of diabetic retinopathy,which may be correlated with the down-
¢ regulation of p38 MAPK signal pathway.
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£y kfﬁ.ﬁ’ ) [ AY 42 37 4m gL (retinal ganglion cells, RGCs) #4837 VE A & AU,
st (B4 ) BB R IR AL (% 48) (SIRTI i sh 7 & 2 & f;ﬁ%léﬁ W(HITH),
20K R 4% 60 mg - kg ER B ESEIAEE EOEFHEER K
h )& BCR R AR R A A ¥ | e BE4A > 16.7 mmol -
BE,EFAFRE

B RALE T Ak o Ay B

/\,

FEE20 g kg

%ﬁﬁﬁﬂan }L%J?J x; au%’ida BRI A8 X B 1;p38 MAPK 155
B9 B F 48 % B 1 (silment information regulator factor related enzymes 1,SIRT1) % 4& S 55 AL M f2 %

o [RESES] R774

BB AL A 25 4m

Fik BB M Sprague-Dawley K £, 60
PR D
BAEA EF 204 60 mg - kg ML IE MM MBRAAE ik, T2
AEERAEH 2 KA fﬁ&iﬂﬂﬁ Fa#
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B2 RGCs 78 £, Western blot #4] SIRT1 .p38 MAPK Caspase-3 & Gy kit , R EFH HEH L7408 B S RGCs A3
H A H:(0.848 £0.131)% . (19.038 +1.327) % (10.461 +1.089) % , = 4018 £ A %+ % & L (F =670.497,P =0.000) .
Bt —F 7 P LA 4 RGCs A T3 5 m T4 AR ZFHAATFENL(H A P=0.000) ;857 485 5% T 4014 £ F 7
AL FESL(P=0.000), 5EF40(0.132+0.043) Aa3k, 5% % 282 (0. 060 +0. 028 ) Fo & 57 28 (0. 073 £ 0. 026) K K AL W &
SIRT1 & & A& A Ak, B4k £ 5 A 43t 5 & XL (F =1310.663,P =0.000) , i#t—4 # # ik, ya K Aeb 7 45 B 7 41, A K

FREME BT MR ZFHARITFEL(H A P=0.000), HE

20 (1.121 £0.082,0.266 +0.005) =7 77 £8.(0. 574 +0. 012,

0.190 +0.060) Xk KALF I p38 MAPK ., Caspase-3 & & & & 45 £ 48(0.402 £0.012,0. 156 +0. 006 ) B 234 4, B4k £ F A %it
& L (F =604.500,1056.709,P =0.000.0.000) , # — 4 # % b4k . p38 MAPK  Caspase-3 & & K & £ B 405 9% T 40 19] | JE
FAE TN AR ARG G EFHRATFEL(H A P=0.000), it EBRHANBER LT F SIRTI £
ik LR, 49 ) RGCs 69 B =, 3T 4 KR AL B g% & RGCs AARP AR . H A =1 AALH T 46 5 H 4] p38 MAPK &9 & ik A8 %
p38 MAPK 135 il % & 45 R AL M BE R L F SIRTL 4§69 4% B4R P AR 69 £ i@ 2 —

1 DR 75 A0 ) i 7% ( diabetic retinopathy, DR) J&
W PRI i D EL™ H1 4 MR A8 0T 0, AN A ik [ 5K
AR NECE 1 2 2N o 3R AR N EOE 1
FRAY S HAHA N DR & —Fobh 28 8 P AL
P2 S A0 A7 L B L TR 4 R e AR T, L B
FEAE LG 2 T0 I8 T L Pl 28 ¢ Jo 4 R 33 2R S 9 J2 R
PO R T4 0 L 0 R M R R R A e 28
JTCIFEN EEIEA. B TS A LB 5 1 A GE
175, FHRTBOR 2 BT 0T 36 % T M 2 AR 3 1
DR iy7 PR BB

ULER{Z B JE75 ] T 40 % 1 1 (silment information
regulator factor related enzymes 1,SIRT1 ) /24K NAD
ERTHE R ML CBALEE, 5 DR WG, A]
30 3L U0 S I, 0 o) 4T Rz ORI X B 4 e 3
B AR T, 5200 58 P S AR R PR - 1 83k, il
PR RS0 U T, AT S0 DR f) %95 Kt Je ! (A
HEARPLH A B0, p38 22 250 1k 8 1
( mitogen-activated protein kinase, p38 MAPK) {5 = jifi
FEIEAT T 40 M S ) EAE S RS, 7E DR B AL
Kok E R EENEN, KA SPHETEES
S EES 5 DRIELE LIRS,

ARS8 1ok A 57 K BB PR R, 25 L) SIRTIL
WAl T WS PR K B RO JEE STRTT  p38
MAPK 1 Caspase-3 £ [ 23k 1) 722 1k Ko 4L ) 5 i 22
Y0 (retinal ganglion cells, RGCs) I T-1% 1, § 7
PRI SIRTL X%f DR {22 fgr £ il B HEnT REAILA] , A
DR [l RIG Y7 $R (B K I8 B S B

1 MRS

L1 #Amb HUEEE SN Sprague-Dawley K FR
60 H &R HE 200 ~250 g,2 ~3 S HE ()M LR
2EE P RAE)  HEBRIR A S . SEIR S 1
#1E ARVO FHH .,

FESLIAN 2 MR 4 B B3 1E ST 98 B e
(15[ Zeiss /2] ) ,One Touch IT BY AR ( 3 E 48 R
S/ H] ), SIRT1 il p38 MAPK HoAK (L FE Abcam 2
) ,Caspase-3 UiA& (SEE CST AF]) , AFE g ( £
Sigma /v H) ) AERAE R R GEBAEYEAR I K AF),
TUNEL 4 3 TR 1250 €5 ( 36 [ Promega A H]) o
1.2 MERFEAREENHEESA iE KEE

REPEME R 1 JE G, I BE ML 335 43 1 % IR
HIEH) BERPAL AR 4L) (SIRTL #8057 [ %2
FESEITAL GRITAL) , B41 20 H, 254 12 h, FRik
Ji B BE IR T R AR T 0.1 mol - L™ Mt ER 4N
W (pH =4.5) A AR Y7 41 K B 4% 60 mg -
kg ™" ALY s T S FOR A TR 3R LA SRR IR A LS
B IEH 45 60 mg - kg ™' R M T 5 M0 R R A 2% o
o 72 h JE BRI RS 0 0B, i > 16. 7
mmol « L™ BRI K Bl FE BRI RS 2 K
BT AR RS THZE AL 20 g - kg™ i
B, IEH R AR 4 A KA RS T W AR S o
R N7 JE A A 1 R R BRI AR A o [) e
IEIRE K E ARSI, rdimgE
8 JEG , TEARUCEAZ 45 2 RIS 100 mg + kg ™'
IR GBI T IR I , A B8 K B, B BUIR R 3k, 1F
TG
1.3 IMEREREARALERE WA
A I 2 L B AP, 1 100 Ho B B —
BUFA M Z A — 40, DAB B AR R F Y, Wi
T BS54 o
1.4 TUNEL Z#&MNMAME RGCs ATFR &M
il 2 AL 0 A 5 0 R, 0 R ) 6 I A A A R
AT, Mounting media 35 F- ) £ F, B 1 %k HE A i
TdT i, AR LIRS Z AR, 4 A 8hiE 72 6 B il
BELEE . T RGCs PR T4 B MARA I BGE 22 3 7K
YI R, A5k U0 R S S0 S A w5, T80 A
B rhg) TUNEL BH P40 M (43 65) 55, O 80E RiZ
HRE RGCs M T- 4%, B T35 80 = (M1
21 it A5 A M ) % 100%
1.5 Western blot &l SIRT1,p38 MAPK , Caspase-3
BEAMRIE  HlS M4 L1500, 4 SDS-PAGE
HLYK 5 B B 1 5 PVDF B I, i ACHE N i — 4t
Caspase-3(1 : 500) . SIRT1 (1 : 1000) . p38 MAPK
(1:200),4 CHHE L. A HRP Fric P (1 :
1000) , =i/ FIFE 1 h J5, #1714k 2% &% 5% (ECL
BA) o RH Image J 430 HAR 25 G5 (.
GAPDH(1 : 5000) YE b N2 1, e AR 4 2 5 H
I AR I 22 5, 45 R T B MLEE IS -G 0 &
S AN I

1.6 SEit=4#7 R SPSS 13.0 Geit ik i 47
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Gt ortTe TR LI R £ bR (v £5) 2R,
A E L Bartlette K3 5075 7257 . 22 4L IW] LLBER H]
BN R T 20 M, 2 HBCR ] LSD-t KB, P <
0.05 A ZESFAHGI#E o

2 #R

2.1 RAERESL  SEHRIIE], IE R AR RUIRAS RAF
ot BB AOLEE, A BTE SRR, X AN
R, AT o 5 IR AR BN OB, B IR AR R

A 2 JA G KRR A RS 2R R, B IOEEE,
ZIR BRI . WA 2 HRRILT,
A 1 HRRSET .

2.2 GEAZUFRNER EFAHRHAMES
JEZAMLZ O 2E AL 25 58 48, HEFI & 57, JC RGCs
ATl Wi RGCs JAT . 72 R B I R 41
FJZ S BRE , 240 M HE AR 25 L, 7T I RGCs kb,
MZLTAEZ KM 697 4R SR I 4 2145 TR 454
BAEH A EiAS , RGCs $agib (F 1),

Bl 1 A2 R L IR U B2 AR ( x400) o AL IEH 45 B i A8 4L C iR T

2.3 RGCs BET-RIMEE T FHM: 20 0 0% 240 A A 1%
FESEPEYL SR, TR A AR R T R AN A SR G o i 4R
o IE LR A I A5 J2 A DL O T BH 1 e e 8
VRIRTBH Y (2 5 155 LA E 1R 7 41 R BRI
B Gt 3, (R T AR 4, R 22 R A G it
Y (F=670.497,P =0.000) , #E—AWFiHLEs. 1E
W4l RGCs JH T- 48 % (0. 848 + 0. 131) % 5 4% 75 41
(19.038 £1.327) % JAY74H(10.461 +1.089) % [a] &
SPHGEE (¥R P =0.000) ;169741 59484
6] 25 3R Gei T2 (P =0.000, 8 2)

B2 TUNEL il RGCs JHT-IL( x200) o A: TEHZH K S I
B T2 A L B At 4 €25 B - g 72 2 R Sl A 4 JEE I 94 24 € 8 (¢
) 5 CIRYT LA BV 10 52 B P 2 € R IR T B 4 ()

2.4 KEMME SIRT1, p38 MAPK , Caspase-3 &
ARIEER  Western blot A5 25 5 - 45 21 40 X 5 AH
FEMHFRIBEOILE 3 FIZR 1, SIEF M, HE

ARGT ALK AL SIRT1 28 R IAFEAIC, B A 22
S G2 L (F =1310.663,P =0.000) . #—
S LR, AL AR T 215 16 2L 18], DL S A2 21
FiRITALE Z R A G A RSB0 P =0.000)
TR T ALK BRI p38 MAPK  Caspase-3 i
PRI BOE T I B30, SR2E 57 A Geit e X
(F =604.500,1056.709,P =0.000.0.000) , #—Fi
WL :p38 MAPK  Caspase-3 i RIS FEIEH 41504
AR E] IR A SR LI A SR A 4 iR T AR 22
S G AR (FP =0.000) .

B3  Western blot & il & 41 B ¥ i SIRT1 , p38 MAPK,
Caspase-3 EHEIEE AIE%"?E,B%”E?E,C[QH?@E

3 i

DR ZWAF NS E M EE RN Z —, Bk
(RIS A B PRI A A2 2 T, 0 8 H B IR e
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& 1  Western blot # il SIRT1, p38 MAPK,

Caspase-3 EHFEKIE (% +s)
2157 n SIRTI1 p38 MAPK Caspase-3
E#4L 10 0.132+0.043  0.402+0.012  0.156 +0.006
W4l 10 0.060 £0.028  1.121 £0.082  0.266 +0. 005
JBIFA 10 0.073£0.026  0.574 £0.012  0.190 =0. 060
F{H 1310. 663 604. 500 1056.709
P 0.000 0.000 0.000

P A, 38 B P2 O I A 25 08 RGCs 119 9
AsOT R A I TR E SR . N
P 5 S5 R P B RR A, RGCs Bl IS RE 1 e A5 7
DR & v i1 R G oy B2, B9 3 b 7 ) RGCs
FR 3240 B R T8 1l DR Y & A 1 J2 LA B AR o
R R I RE R ek o 1T RGCs X 40 a5t 15
AR B A FH v 8 AOR%, A DR 400 19X B S
AP T — AR E A BRI £ .

SIRTI J2&—Ff 41 AR 554 g NAD AR i) 21 8 1
I 2RI 2R A, VE R —Fh T2 2 5 A i Rg A
JE 4 R g oy 2 S A iy o AR ) E BB 1, SIRTI
HAW B WM ZTmI1ER. 551 Alzheimer
W22 K MEREAL LA R 7 e e v 7 i AL SR o
2635 SIRTL o] fHL AR Moo seT=" . e £ &
PERE A 14 2l ) R 50 S 36 1 B A e R B A
SIRT1 FEHHH B B i AR AR 2 O 474 T, #2 B SIRT1 §%
PERHE RN B B S e PRI A BE R 1) RGCs A
B E A AR R R I 2 B S
Yy, )& SIRTI [ KSRGS, A B 5T IA N 2 7 W RE
5 AR SR AL I J8ORD 9 0 S 0, d2 35 42 = SIRT1 i i
PR  3m a A TR AR 2 TR AL R B Y S A
I X Be R SEIESE SIRTL K s 20 70 1 28 )
LA B BT SN SV L T sk e = = iR S
S A LA 3 , DA T4 DR s % I 2R S 1 B ¥
WO R B . LD A6 R R B B R AR T R
P51 2R PRI K B, Caspase AR I T iR 12
S RGCs T2 F 27, Caspase-3 T [ 7EHH K
RO 0 3 2k 188 T, U B DR B9 T 7R R
WA RGCs J T 4 bR s K BURL I I RGCs
9 TR RO S T LR AL, LU TR o g e
PR o O e IR 1 0 G AR N S
B PRI K B 45 T SIRTL 385 (22 M B T Wi s, —
T, K EA AR Caspase-3 25 1R 35 B, RGCs 1
T/, — 238 8 T SIRTL 3% 3h 3 f1 23 7 i fe
PR RGCs 3 73— Jr T, Caspase-3 25 [ 35 F#AIK,
Al RE Al 48 78 SIRTI 3 8h 71 T 1l J5 3% T RGCs
(RIThRE, 2P0 R A o

p38 MAPK {55555 538 4 2 A 5 40 it S5 iz ()
BG5S ARG, Je— RPN S N 38 %, E R A R Y A6
HR-55 2 I P9 I T S o TE kY p38 MAPK iE A
AP, 51 K A A G i B i I, B 5
J S s PR T R T L

EHE L, BT LT B2 B c-mye ik, B
Rk P53, 215 Fas/Fasl /ST, 80 c-jun Fil -
fos, 55 Bax 553745, 76 NO j@ 1S 384 Bax Ji ALK
PRI S B0Rh 2 TC AN T 5 B v, p38 MAPK 1)7%
AR F B T 5 p38 MAPK JR A] 343 TNF-o 323K,
PETT TNF-o 7516 p38 MAPK %S T, 2k
220G % B p38 MAPK #1114 %1 SB203580 BE fi% Jik
f B B 7 AL AOR A I 57 % P 3 RGCs R T,
7R p38 MAPK {35 53 %75 R 3010 DR f) %
JEE G —E I

5 MR p38 MAPK F300 71 , 2 b B 03 T 450
AL RT3 A2 R 20 PR T, STRTI AJ LA o 20 72
P13 2 e A P, S 4% 0 08 T R0 4 48 38 1 £
R TR By 52 56 & B, 8 B R UL ) B p38
MAPK BB 1k 7K F- T 5 , Caspase-3 2K [ 15381, 42
75 p38 MAPK J i B 300 , RGCs P T34 . 24
SIRT1 sl (122 2 WA Y7 )5 , p38 MAPK BBR fk 7K
VA AR , Caspase-3 7K 114615 [, i IR 5 5 10
RGCs AP TR/, 4275 SIRTL 387 (122 2 1 1] g
S ] p38 MAPK i [ 50 0T , U820 b R o K
BRI Caspase-3 FEPERH 255 40 MO 94 T2, AT 2 45
AR E T

25 LR, BT DR TS0 W e LA RS,
PAXE T DR AL BT U B 7R TR0 52 5
v 3@ S DR L, LIS T SIRTL 3 sh i) (122
2 i ] 2 STRT A% 44 7 B35 I SE 28 DR F K
J&, %} DR RGCs & F 44015 J, HoHi 08 T/ R L K
AT RES HAM ) p38 MAPK fy 323k 43¢, p38 MAPK
{55l DR SIRTL A S b 45 4P 4 1
T % 2 — , 1X AT RE W I R G T B0 DR R4 T —
RT3 AR o

S 3Tk
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