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JEHh VEGF il bel-2 25 [ B AR Rk & SR b 2= 5 WA it 22 8 X (VEGF . Fp, = 11. 805, P =0. 000 ; bel-2
Fl,;=22.943,P=0.000) ;iBHQ + M4 K i #5)5 12 AW M bel2 AR MY RS EH B S FEE)E
4 T8, 2R BRI L (P<0.05) , £ 4K Fld A J5 A R s [] 25 40 R I o VEGE 0 Bel-2 mRNA A 5% 33k 5
B HOB 22 AT B2 B L (VEGF  F = 79,220, P=0.000; F,y = 6. 090, P<0. 05 ; Bel-2; F,,, = 105. 000,
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Bel-2 mRNA MiX A E B & TG 4 A, 2R SEIT%E X (¥ P<0.05), £it BHQ Al il T AW
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[ Abstract] Background Apoptosis is a primary clinical pathological mechanism of diabetic retinopathy
(DR). Oxidative stress and high glucose can activate cell apoptosis pathway and thus leads to cellular damage. It is
confirmed that tert-butyl hydroquinone (tBHQ) plays an antioxidation effect,however,whether it has a protective role
on retinal cells in DR is still unelucidated. Objective This study was to investigate the effect of tBHQ on vascular
endothelial growth factor ( VEGF) and bcl-2 expressions in retina of type 2 diabetic rats and its possible mechanism

via nuclear factor erythroid 2-related factor 2/antioxidant response element ( Nrf2/ARE) signal pathway. Methods
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Fifty clean healthy male SD rats were included in this experimental study. Ten rats were fed with normal diet as the
normal control group,and other rats were fed with high fatty and high sugar food for 4 weeks. After 12 hours of fasting,
streptozotoin ( STZ) (30 mg/kg) was intraperitoneally injected to induce the type 2 diabetic models. The model rats
were randomly divided into the diabetic control group and tBHQ group and 1% tBHQ was added into the high fatty
and sugar food 1 week after modeling in the tBHQ group. Fasting plasma glucose (FPG) level,blood total cholesterol
(TC) level,blood triglyceride (TG) level, high density lipoprotein-cholesterol ( HDL-C) , low density lipoprotein-
cholesterol (LDL-C) and fasting serum insulin ( FINs) were detected 4 and 12 weeks after modeling, respectively,
and radio immunoassay was used to detect the FIN levels of the rats. The relative expression of VEGF and bcl-2 in
retinas of the rats were assayed by immunohistochemistry and fluorescence real-time quantitative PCR ( qRT-PCR).
The use of the animals complied with the Regulations for the Administration of Affairs Concerning Experimental
Animals by State and Technology Commission.  Results Type 2 diabetic models were successfully established in 35
rats with successful rate 92. 1% . The FIN levels were significantly different among different groups and time points
(F =22.480,P=0.000;F,  =7.636,P=0.008).The FPG,TC,TG and LDL-C levels were significantly different
among the groups (FPG:.F,  =78.531,P=0.000;TC.F, =28.049,P=0.000;TG.F,  =13.108,P=0.000;
LDL-C.F =6.804,P<0.05). Immunohistochemistry showed that VEGF and bcl-2 were mainly expressed in retinal
ganglion cell layer,inner plexiform layer and outer plexiform layer. The expressions of VEGF and bel-2 proteins were
=11.805,P=0.000;bcl-2:F,  =22.943 ,P=0.000);

the expression level of bel-2 protein was higher in 12 weeks after modeling than that in 4 weeks after modeling in the

group

group group group

group
significantly different among different groups ( VEGF; F

group group

tBHQ group (P<0.05). The expressions of VEGF and Bel-2 mRNA in rat retinas were significantly different among
different groups and time points (VEGF:F,  =79.220,P=0.000;F,, =6.090,P<0.05;Bcl-2:F,, =105.000,
P=0.000;F,  =13.170,P=0.001). Four and eight weeks after modeling, the expressions of VEGF and Bcl-2
mRNA in the diabetic control group and tBHQ group were significantly higher than that in the normal control group,

time

time

and the expressions of Bel-2 mRNA in the tBHQ group were significantly higher than that in the model control group
(all at P<0.05) ;the expression of Bcl-2 mRNA was higher at 12 weeks after modeling than that at 4 weeks in the tBHQ
group (P<0.05). Conclusions tBHQ produces anti-oxidative-damage and anti-apoptosis effects on retinal cells by
up-regulating VEGF expression and down-regulating bel-2 expression in DR rats. In addition, tBHQ may have effects
on lowering high blood sugar,regulating insulin and blood lipid levels.

[ Key words] Diabetes mellitus/complication; Retinopathy; Vascular endothelial growth factor; Bel-2/
metabolism; Disease models, animal; SD rats; Tert-butyl hydroquinone
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W TR 995 A0 ) B 2% ( diabetic retinopathy, DR) J& ¥
PRI LB NS I R =2 — 1, 3 B A5 O I
HME AL RORT AR IS A e W B ] B
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factor, HIF) . {4 % [ % 2 i 7 % B T ( pigment
epithelium derived factor, PEDF ) % (1) 7= 4= , H.tp VEGF
B LB IR OB AR M TR BN T . VEGF 1 bel-2
AL P R R —E R Bk THLUARH SR
A RE B T RO B A R AR Y BRI
AL T HIH VEGE (43 B 32 3%, JF i /b H 199 J155 4
E‘J‘{J%T:m o AT X ZE — [} (tert-butyl hydroquinone,
tBHQ) J& — R P AL, AT 75 4% I -2 MG R F 2
(nuclear factor erythroid 2-related factor 2, Nrf2 ) Fil Bel-2
(A5 LV, DT A 4T 4010 R AT T A
HAE DR o A b A 4 R TIESE o A BIF5E ML 4¢ (BHQ
TS 2 B R AR K B I i VEGE 1 bel -2

2152 AL, AR (BHQ XF DR AL g 5 48 ffd i) £ 47 4
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1 HES5HE

L1 b
L1.1 SEEesh¥) Jesred 4 JA U v 1 9 4 B Ak 14 SD
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FREBEYLANE 10 AR I # X IR 4, Hogy 40

B 5 A B AR, 36 A 8 i B AL 20 S A AR Yo B 2
FBHQ 4, 54 20 H o SEue 3l ¥y i 4 ] 2406 = B
FHORZE D12y 1988 AR (1 € S5 30 S 45 LA 1)) o

112 FERA IR B (streptoocin, STZ) (35
[ Sigma 24 H] ) stBHQ (€[ Acros 4] ) ;.50 RNA 2t
WG & B SRR & L P 2 B PCR (real-time
quantitative PCR ,qRT-PCR) i{H & ( H A 44 T2
ABRAT) ; VEGF Bel-2 (GAPDH 5| ¥ F¢ 4] (| i A T
WA R D) s PR B Bel-2  VEGF £ 38 & it
(3 BioWorld 24 w]) ; 4 ¥ & Ak 1L £ 5t A 16G 4t
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(RS A Y TARA ) " T 5 U %58 4y
Brgh & (AL st A7 AR R BEFERT ) o

1.2 F

1.2.1 ZhPEan s EW X IRAERMBAS T
PR BB R 5% o HoAy 40 HU 45 i i e 0 R R
I 4 Ji, 25 12 hJ5 Lh 30 mg/ ke (19551 42 RS P9 3 40 TR
HOME 1% STZ F W N 2 RUR PR B AL, TE 3 X IR
HR B G A RS R N ZE . TEEE 7 d il
JCER 42 B i ) %2 25 8 If B ( fasting plasma glucose,
FPG) , Ll FPG & 12 >16.7 mmol/L i & # 1% 3 , tBHQ
T T RS 1 T B TE R IR A sk e s n o
SPE 1% (BHQ ., 557X B A1 K B4k 22 25 7 =5 B e
R B H SR B —MRAF .

1.2.2 RERERHALDRA B 5 B 1E 50 B4 A
RUXE R EH AT BHQ T U4 K WAL B 253y 2 D4,
3T RS 4 R A 12 J A R, SR A ) 4R
2% JR L Z 40 SO mg/ kg JE A TE AT 4 B R . LA
2 TR 3 WA DA R U AL VB P o R A BOSUA HR B
A5 I 1) 2 I 6 IR BRI AR AR A, S5 T 196G % 4
J1F #A B AL 28 R HI D, AR5 T B o 4 4% 2 B
VAW P [ 5E 24 h DL b B A B, 230 2 wm A
S pm JEELEY) R, A WA 6 HIR BRI 1 4R A
GRINIE BT BR AR AT, R AL I R B JFAE PBS R UE, T
BRERAE MBI , B Jo H DL I A 2% RNA B9 1.5 ml
EP & G E TR A I T -80 CHA A4 o

1.2.3 &4 R BUBE B AH 5 A 0 4k o7 48 s 1 A T
WA R BRI 4 I, 2R T 7180 42 [ 3l AE 4k 40 A A ( B
AH AL A FED) W E R BOFPG, & MH [ EE ( total
cholesterol , TC) , = L H i (triglyceride, TG) | /& % & g
% M HH [& B ( high density lipoprotein-cholesterol , HDL-
C) K %% B g 28 A JH [@ fiE (low density lipoprotein-
cholesterol ,LDL-C) & R '™ 1 B R 5 9 2>
Pl & K I OK B = I 0 1B B & (fasting serum
insulins, FINs) % & ,,

1.2.4 Az 20 24~ vk A 0 4% 20 K B 0 i Hh - bel -2
M VEGF EHEMRIE WS HIRER 2 pm 850 v, 47
WRIANE - 2L g o, h A I B S T B
Be T LA M 4 4 . IR IR BR S wm W5 V) A,
HHL A K, PBS Y% 6 min, 0. 1 mmol/L Hi#k g £h
ZE PR AR 92 ~ 98 °C A BRI A, e N 92 ~
98 Chm#A S min, ARV A 2 F WM HATHUSE L, 73 5
WSyt K& bel-2(1:100) .VEGF(1:100) —#i,4 C
WA A, PBS BRI = Hi(1:200) , F I 40 min,
DAB & &, ] BX53 % B 5% ( H 4 OLYMPUS %

") [ Image-Pro Plus [& 1% 70 #r 2 {F 3 #r bel-2 I
VEGF # 178 K BRI 0 [ v i) R 3k 20 A o A2 AR I 6
SOV R 200 T B T e 8E S AN AL B B R
LS A B B AR O (53 D R S0 2 i, 0
AL B WOGE (A) SR A 3 Ik IO
1.2.5 qRT-PCR 346 M & B AL R I+ Bel-2 mRNA
Fl VEGF mRNA %3k  Bel-2 \VEGF 5|45 5 R
174 bp M1 182 bp, 3 ML K B35 T 1 8 4 i (12 Ji
A 2% BB 6 A7 AL 19X BB 4% 45 2L VA7 1R D) P AR ATL B 5 2
Ja B RNA 2 O & £ ORI RNA ) 45
RNA {9 Ao/ Asgy H 1.9 ~ 2.2, 2 B3 e i 350 4 152 W]
P LI RNA AR e 56 L cDNA ROV AR 2R 10 s
N &5 :37 C 15 min, 85 C 55,4 CI_-fE. R
CFX96 real-time PCR Detetion System X} ¢DNA i 47
PCR 418, SR BLAR 28 25 s 9738 25 1595 °C Hil
P 30 5595 CAE P 5 5,60 °C iR ok FAEf# 30 s, 3 39 4~
fEER . LA GAPDH fF 4 N 2 M, 158 Bel-2 mRNA
VEGF mRNA FyAHXf Fi5MH
1.3 Git2ork:

K SPSS 22.0 Ge it~ H A gt AT G it o b A B
FE R I 8 AR ) BCHE TR WK I B RS A3 A, LU
xxs KR o R 43 PR ZR T W 2KV 4 41 55 5
BT, & A K BT F00A (] s [ 4G 0 1 A i) 844 22 5 1
BOR W R J7 2200 M, 2 HHBCR T LSD-t K 56,
P<0.05 0 22 A it 5 o

2 HR

2.1 S A AR BRAY — B O

5 UK BRI B (AN A5 45 s 1 B S0 B3R, B 2 i A 35
HBERYXE I AURT (BHQ T Fi2H 7353 17 H A0 18 K,
TSR R AR IR ZHSE T 2 H, Horp 1 HOR R i
i 5 (>33 mmol/L) , M B 58 ML i JB M AK SR &
WORR SRR BEZE BT AE T, 55 1 O 3 A HU
tBHQ T2 | RNSERM I SE T . AR X R4
tBHQ T Hi4 4 J 1 12 Ji4% 6 HOR S8 s 4
2.2 A LR BURE PR AR O A Al 2 4 s 1 B

F UL R FPG & BB AR, SR 8 2 = A
Gt oA L (Fyy =78.531,P=0.000) . H o 5IEH
Xif B L A, MR B e (BHQ T Fil 2 KB FPG &%
W T, BRI IR i S 12 5 R B FPG
R TERS 4 )8, M BHQ T4l s 12 4
KEFPC S W BT &R S 4 J, 22 7 ¥ A et
B (1 P<0.05) , IE X IRZH RIS IR 20 K2 tBHQ
T PLH AR S AN [ I 8] R B FINs SR P 22 5 29 A
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Giil 2 8 X (Fy =22.480,P=0.000; F,,, =7.636,
P=0.008) , H R AU R ZH K (BHQ T Fl 2 K Bl 45 B
(] £ B LG FINs 35 W] S 3 16 9 % B4, tBHQ 1
MR 12 AR B FINs {5 W] 8w 5 1 4 JH{H, 22
FA G R L (H P<0.05) (£ 1) . BRI R4
R TC, TG LDL-C ¥ B i & T 1F # xf 8 20 0
IBHQ T Fi2H , & 2H 1) S A b e 22 S ¥ A e it 2 8 X
(TC: F,, =28.049, P = 0.000; TG F, = 13.108,
P=0.000;LDL-C:F,,, =6.804,P<0.05) , 435 b A~ [f] i} [7]
ARG M A 22 S TS T L (H P=0.05) (52 2) .

F1 EEXRA FEREAFM tBHQ A
K R A A 1E & FPG iR EF1 FINs & 8 Lb 8 (x+s)

FPG(mmol/L) FINs( wU/ml)

wa o R —— - . -
wEE4R  EEELRH EEE4E EEERA
IE & X B 5 6.059+1.270  7.789+0.449  20.139£2.249  21.298+2. 801

BEXRA 6
BHQFHA 6
P :FPG . F yyq =78.531,P=0.000; Fyypy =0.075,P>0.05. FINs: F . =
22.480,P=0.000;F 5 =7. 636, P =0.008. 5 [A] it [A] 14 1F % xf M8 20 b
B, P<0. 05 ; 15 [ i ] 245 0 0k R4 L 282, P<0. 05 5 541 s BT 4
fE L2, *P<0. 05 (PR 3R J5 22047, LSD-1 4555 )  tBHQ U T Hexf K —
B s FPG « 23 5 Il 5 FINs « 25 60 Je & 3%

25.623+3.810" 32.176+5. 119°° 27.8343.727" 28.496+3.536"
19.945+4.150°> 12. 844+6.405°™° 24.48413.699* 31. 146+3. 652

*2 FAAXRAERESLRLFE
TC.TG .LDL-C .HDL-C Lt % (x+s, mmol/L)

RIR B[] TC NI [E TG {8
415 FEA
BEE4H  BEERE  BREE4R BEERA
EHEXMERA 5 1.225+0.332  1.2640.151  0.734£0.160  0.716=0.251

R R 6 2.106+0.318%  3.165+0.732°¢ 2.573+0.807"  3.491£1.091°

BHQ T34l 6 1.759£0. 410 1.54620.615*> 1.708£0.705°  3.1612.729°
A i ] LDL-C {5 N [f if ] HDL-C {5
A5 HEA R " -
BREE4R  BEERE  BRE4R BEERA
EwHAEA 5 0.3290.073  0.377¢0.307  0.7320.239  0.93320.061
BRI 6 0.6760.546  1.0110.572*  0.72020.384  0.71020.210
BHQ T 6 0.616+0.276  0.455£0.193"  0.704£0.223  0.909%0.377

VETC:Fyyy = 28.049, P =0.000; Fyypy = 3. 580, P>0.05. TG: Fypyy =
13. 108, P=0. 000 Fyyy = 1. 277,P>0. 05. LDL-C: F,,, =6. 804, P<0.05;
Fopiy =0.546, P =0.50. HDL-C: F ., = 0.993, P>0.05; Fyypy = 2.272,
P>0.05. 5 [ B ] 5 1 5 0 HE2H LA, P<0. 05 5 55 [R] i (1] i A5 22 %o B
A HE,"P<0.05; 54 AL EBLE 4 J8 fH H 8L, P<0. 05 (1K 2 5
2200 M7, LSD-¢ 45 5%)  TC: i IH [ B 5 TG - =t H il ; LDL-C . iR %% Ji2 i 8
5 E [#] 2 s HDL-C .« 8 %% 32 i 6 1 JEL [ e

2.3 A2 AL I IR 2 S0 B AR Ak

JeE WA R AT UL IE O IR RS 4 F A 12
JaI R BRI 158 4% J2= 45 4 5 3, A e HE 9 R S R S IR
WL OL Y S BRI B, PR 8 3R b B (retinal
pigment epithelium , RPE ) JZ 52 % ; 15 B %) M 41 18 42 )5 4

Ji R B 14 58 TS 240 ) S 7K i, ol 28 2T 45 )2 7K b g
JE,F o A B e 22 9 AR S (retinal gaglion cells,
RGCs) H B2 0 A28 P, 00 9 I P9 A% 2= R S A% 2 240 i 4
Y ZEL, HEB VB AL , NAZZE 5 AP IR Z (A1 0 B A I 4
A AT DL 5K TR, PN AT B RS A AN T B 5 A T
Xt IR A e 12 ) ] DL R B AL S P J 0 R, 45 4 3R
AL, B 20 27 4 J2 U 0 R R ik, R B RGCs 25 102
P AN AL AR Z 1 2 1 4 HE D B AL, WA 2
MG JZ 40 M 45 ) S s, HES KL , N AR S IBE4G
BRI 5 tBHQ AL i B 4 J5 12 Ja] R A IR0 5 444
JE£ 240 i 8] Joi S A K i, A IR0 A% )2 A 2 A R
B HEBIZE L, 1 22 21 48 2 i I 3 T2, 3870 RGCs =530
FEASTE , N AZ )2 FNSME JZ 20 M HE 5 RS i A% L P4 A0 B4
T WA 55 ) s [ ) A 60 o 200 349 B 8 i (11 1)

EJ 0

1 FHEARUMBEALAREZRE(HE x400) A E#)S 4 4
TEH O IR AL S R T e B S 12 ] IE X B4R R
LA IEH CoaE IS 4 JA A 2R X M 21 O B R oo JE o 28 2T 2
JEAR, AT UL RGCs 25 @A M (7 3k ) B JZ A AMZ = 20 ML HE 51 35 AL
(#ik) D5 12 AR M2 K SO I B A] Bl RGCs 25 30 &8
k), ARERSME Z MR HES AL (#F k) E. KRS 4
UBHQ 51 2H K [ 1o JEE S 396 I, 40 i) o i Rk e (6 3k ), A
HSMZ I A ARSI RS GRS CRRET) , WAL AR TS i P iR 12
JEl tBHQ 3 28 I B 199 15 200 1 k1) 50 28 5, 90 0 RS 48 )R, A i )
B TOK I (i k) , A% = A% T2 40 1 HE 910 i i 4 (9 3k )

2.4 FHAHRBMUMEF bel-2 \VEGF HH AKX
AR AR bel-2 3 AR A 2205 4 B i

WE S A G2 8 L (Fyy =22.943,P=0.000) .

TEH X RIS 4 J8 A 12 J8 R B R i e 3 ] DL
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bel2 HH R FHPER K, T2 3RE TR MR A= B 400
# \RGCs J2 \WRJZMIMEIZ s A E 4 i A 12 Jo 4
TR 0F 2 A SRR 190 I e B P 20 i 5 Y 25 3 22, L v i
Ea 12 JA R B 20 R BRI e bel -2 2 AR X 3
KR BOE RO A KB BT &, ZRA G E L
(P<0.05) ;5 A8 )5 4 Jal A1 12 J] tBHQ T2 K AR
i bel-2 \VEGE 2 11 3 15 B U X R 41 I b 1 5, 22
A G A X (P<0.05) 5t BHQ F 1l 4 A fl it ¢
Jai 12 AR R bel-2 2 ARG 3 2 i B o T I A
Ja 4 8, ZRA G E L (P<0.05) (K 2,3 3)

(EJ )

B2 ZBAXBRUFMKEEALR b2 EHEARUFRELER(DAB x400)

A TERR G 4 JIE B o B K BRI WL bel-2 28 11 3% 55 00 M 45 2
EROSEEORE  BEtin 12 FIE % X R4 KM bel2 A
RIBEIE TER G 4 A C RS 4 JA R B8 41 K RO R
bel-2 8 HFRIBBE X IR B 58 (7 sk ) D i BEE 12 J8 R R X
TR AL R bel-2 3 F R R BOEH U IR0 (k) E. o
Beja 4 JA BHQ T T4 R BB Hf bel-2 88 3 ik B0 200 %) IR 4
Bl AR R AR A () FOEB)E 12 J8 BHQ T B KM
WL bel -2 85 P 2R 3 50 B2 A58 L X M 2L AR08 ) i £ W) e 3 i

%3 ZAKXBRTREEE b2 BEEXMFIESHLE (xxs)
AN A B[] £ bel-2 3% 4

VEGF %2 3235 T 1L W i 28 21 4 )22 F RGCs )22,
HENEZ RIS RE, FARBME S VEGF 2 14
MEBEMAKRLEBEESF AR ¥E L (F,yy, =
11.805,P=0.000) . 1F % X} B8 41 A B R i VEGF
() F IR G , VR €0 T €8, 5 455 70T 21 K BRI g oo
VEGF T2 ik T RGCs JZ MNAIMLZE , 52 45 o 6 L
o, RS 4 JE R 12 8 A T X B A R R R e
VEGF #& [ AR 2 15 5 5 1 % X B B g g o, 22 5%
YA Geit2f 38 L (34 P<0.05) ; tBHQ T~ il 2 K B4 )
i VEGF 32 £k F RGCs JZ N JZ , K (BHQ
T R FRAL B VEGE i A X 3 38 f S A %) IR
AR ERIK, 2ZRAGIFE X (P<0.05) (& 3,3%4) .

EJ 0

B3 SAKXBUAMESR VEGF EHKRIA (DAB x400) A EH
SRR ER G 4 A VEGF FE XX TUMB M AT 4)ES
RGCs )2, WAZJZ AT WA b5k Bk fi o e B I & 4 4L K R
WG 12 Ji VEGF ik 4 I REE  C. BRI B4 K BRUE
4 i) VEGF £ %335 F RGCs JZ2 N IMEIZ , 235 50 8 5k T 1F % X
A, EEEaE (fik) DRI A KRE#E 12 i VEGF
FKXMT MG 4 8 E.BHQ T W4l KRG 4 J VEGF %
FIEF RGCs ZMAHZ, RIXMEF TR A (F%k) F:
BHQ T4l K Ris i J5 12 J& VEGF ik 55 4 J& i #2508

R4 BHKXRT AR R E R $

4531 FEAS & = —— e
Va4 J5 RS 12 VEGFEE*HTT%&LEE’JH:EQ(xiS)

TEH X IR 4 5 0.062+0. 011 0.061+0.013 i FeA B ARl [A] VEGF 48 [ K3k
A58 80 % R 6 0.071+0. 013 0.084+0. 015" I - WG 4 WG 12 J
tBHQ T ii4H 6 0. 089+0. 020 0.119+0. 021 1E X B 5 0.012+0. 001 0.011=+0. 001

N N S % 1 4 6 0. 020+0. 002* 0.026+0. 002"

T F oy =22.943, P =0.000; Fyypy =7. 170, P =0. 080. 5 [f] i} [i] £ iE (BHQ T B4l p 0 01 Sl 0. 01420, 001"
a3t BE ] a . 5 6 B E] A ] Y5t HE 4] b . B
O BRZH B, 1 P<0. 05 55 [ B[R] g A5 28 X BRZH B AL, P<0.055 5 V1P = 11805, P =0, 000; Fy gy =0. 370, P>0. 05. 5 [ [l 5 1F: 36 A6 1 41

BHQ T e /5 4 Jil B L%, © P<0. 05 (P B 3 Jr 22 43 Bt , LSD-
%)  tBHQ:AUT HEXIH

LAz, P<0. 05 5 5 [l i 1] 5 455 750 of B 41 bl %, P P <. 05 (19 [ & 5 25 43 #F
LSD-1 #;50)  VEGF : Ifil 3 PN J2 AR 4 B F 5 tBHQ U T S50 25 — )y
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2.5 HAKBMMELF Bel2 mRNA F1 VEGF mRNA
PR A X 2% 38 i

25 41K BRUTE 2 B S AN [R) B[] 50 ) e Bel -2
mRNA FHXT 3 35 5 0 SR LA 22 B 3 A Git 22 E X
(F,, =105.000,P=0.000;F,, =13.170,P=0.001),
Hr i 4 JE A 12 F] AR B 41 5 (BHQ T il 41
KL R B Bel-2 mRNA A X 655 5 W1 02 8 T 1E
X REH tBHQ - 28 K BRI P i f Bel-2 mRNA A %
KR EW RS THRBX A, Z5FIARIT¥E X
() P<0.05) ;tBHQ T Wi 2 K Bl 52 J5 12 o] 40 1) i
H1 Bel-2 mRNA FHXF SRR B W& Fafifs 4 B, 25
BT X (1=-7.047,P<0.05) (£ 5) .

A K BUFE T S AN [ R JR] R ) B R VEGE
mRNA FX] R B EH BRI ER AR I E XL
(F,y =79.220,P=0.000; F,, =6.090,P<0.05), H
AR S 12 JE RS X B 41 ) B H VEGF mRNA A
Xf ik 5 B 2 R T BHQ T PHUZH FOE H R B 25 SR
A G2 (1 P<0.05) s i85 12 Ji A AL X
A B VEGF mRNA X 3Rk i & T s
4 J, S A E L (1=3.503,P<0.05) (£ 5),

x5 BAXAREEEAERE S MES Bel-2 0
VEGF mRNA 18 % Rikx 28 EL & (x+s)

AN []5 Bel-2 mRNA ik R[] Bf [ & VEGF mRNA %34 &
4151 N

BEE4R  EERLRE  EER4E EEERA
EfARA 5 0.4520.03 0.4520.02 0.3720.02 0.3420.04
WRGRAL 6 0.66£0.05*  0.79£0.05*  0.79£0.09*  1.100.05*
BHQ THidl 6 0.99£0.05"  1.29£0.07*""  (.5520.03™  0.57£0.03*"

7 :Bel-2 mRNA: F =105. 000, P=0. 000 ; Fyyy = 13. 170, P=0. 001.
VEGF mRNA: F, =79. 220, P=0. 000 ; 'y =6. 090, P<0. 05. 5 [s] i [
JRIE 3 IR He A, P<0. 05 ;15 [ B 1] 5 45 8 ot IR 4 b 4, P <0. 05 5
55 2% R X IR A M SG 4 TR R L EE, © P<0. 055 5 4% F #9 (BBHQ T il
ARG 4 JF A H B, P<0.05 (IR 3Ky 2 40 7, LSD- 4 3%)
VEGF - Ifil 4 4 B2 A2 1< B 7 5 tBHQ « AU T JE X 548 — By

3 itig

iR £ 25 HRATT RN JBR 5% 43 006 1) R B A 2 2 BB PR K
P F 6 BILAE FRIE A, A BF TS 2 BB PR A 1) R
T, SR A A A S Ok B AR I R AR, R
5 T 3k /N STZ 6 M PR ¥ Sk 308 48 P 0 O K B
5y B AnfE, g T 2 RURE PR BTN SIE S 3 B 2
WFSE B AF 52 Nef2 ] LU 55 2 Fh 40 B 45 47 3 1R 0
B AEIERORA T N2 55 Keapl (INrf2) B3 454
PEHG s D TR s A T, 930 a9 AL AR G
ARG FL R AR ) Nef2 75 5 A IAH 655 S i b 48 Ak R

1 JG/4: (antioxidant response element, ARE) , M\ 1fij 417 ]
ST T U P D A B AR B R A AT Y2 FDR
VR M R SR 5 5 i 5, Nef2 ) Keapl Hff 35,
DARS RS B A%, 5 R PLEE B 1 45 A
TRR A S IE Y ARE 254, 3 1 B0 H0 3
DR 2 3, 84 B B AL B 2 1 s . Niture 21
W5 FR M, 78 Bel-2 M Ja 3 F L 4F 7€ ARE, H Nrf2
454 F Bel-2 Ji 8 F B9 ARE3 76 50 & A6 5510 9 78 A
T Nrf2 5 Keapl fift 25, Nef2 $E A40MfLR% , 456 F ARER3,
TS5 Bel-2 R B3R358, /0 4008 =, Nef2 3 A
AN MAZ S Nef2 35 138006 I & 45 5% S) T 1k 10 G B AP 3R
i BHQ {5 Jy Nef2 2 7 B9 380 70, 7T 34 s i /R 1 .
tBHQ 7] DAt 5P b /E FI F Nif2/ ARE {5 530 % , 15 2 90
AL R 7 A, DT AR R RE Y 4R Ak B
B3t AR Nef2 B A 39 F R bel-2 iy FakT
Ji A AE R I N R A R I A A R Pl % B AR
FAM o v U S et B SER DR % 2 0 R 1Y S Ak
T, R T 251 AR 2 0 [ AL, i RE
PrEALP 7. VEGF J& i Ttk 1t f5 40 1 7 £ 14 12 2k
PR M A R T ORI TR N B 2 AN
WFFTIEN 3 AP DR B BB AR 1 57 K o VEGF 1 %5
BB ETHE AL DR &R gk4h, VEGF Al i it i
S Bel2 R KRB A MR ", K VEGF g%
BEAE—ERE LR T DR Wit BEM . A5
S5 S B BHQ 41 K LB 7 S 42 45 D of R 4 e
%, DL RE 12 JA 54 1 35 (BHQ T2 K Bl 5 4
JE FINs 7K -4 [+ g SR 80 5of B 2l A [, 42 7% tBHQ
AP0 MUREAE F, AT RE S5 0 5 20 M6 e B el SE 0 8 ) 1
S8 , T /0 0 85 AR A 6 o Be4h ,BHQ T il 4
KELTC F TG KB RAL T A B2, W] (BHQ
A I K O, AR TR X B 4] K B R R VEGE
mRNA Bel-2 mRNA ik i 35 8 T 1E % % IR 41, i tBHQ
T4 K B VEGF mRNA A % 2 35 1 1K F 4
AU HRZH , Bel-2 mRNA [ A X 2 55 5 W] 2 w8 458 78 %k
FEZEL, 2 WA v L AR T 3 ol O8O S e o e S 3 85, AT 5
A AN SN, I 5 VEGE K Hi i T [+ bel-2 1y
FEA T tBHQ ] VEGE [ 77 4 335 % bel-2 i — 2
8 22, I Uk 2 08, 90 5 £ 40 A I 3848 495, 410 i 90 1) o
A AP T, 3 625 5 5 Niture 48 I Cai 45
(10 S50 25 R — B, Ho AL W] R & 0 Ak R (BHQ i F
Nrf2 55 INrf2 (Keapl ) [ fif 25, Nef2 @ @2 b 56 % =
YfERE N, I 5 Bel-2 3£ G 3+ X B ) AREr3 25
G5 Bel-2 FER M558, T H Bax 8 135 A4 Mt
FCIRBERC, Wi 2 D TR ATl 377700, T i 2 AL 190 Ji



- 502 - pAESI IR B 2 AR

2016 4 6 H % 34 %% 6 ]  Chin J Exp Ophthalmol, June 2016, Vol. 34 ,No. 6

ML PR T ASHESE e e L 2Pk g (25 R o,
VEGF F 23Rk T8 2 48 )2 F1 RGCs )22, bel-2 F ¥k
KT BN RGCs 25 N2 FAMZ)Z BRI B4
R ERAE I H bel-2 f) 2 35 1 2405 T 1E # X BR 4, tBHQ
T 10 4 A0 9 B 5 A R Sk B 4 Bk 2 k3, HL VEGF 1y
FEIRWE , Bel-2 B R IBE RS T, BEW] (BHQ gk
e BT A O 3 R ) AR Ak R R L IR S b TR
F1, I g T

AW R AR BHQ ] 7E — @ B L FEAIK 2 Y
R s R 150 R R A LB 0 0t B K S i R U AR,
R VDL i BRI T 505 0 o9 S dfe it sl 400k 25 )
I Nef2 175 5 bel -2 7640 W9 B e i) 8 35, R 3 40 0o i
Xt B A R SR 5, 980 A Y T, A A F 5 v A 42
/N tBHQ A[J§ /> VEGF [ 3R ik , # il DR gk, (A4
WFSE TP AR AR T 100 25 00 VA 2 46 B — RS0 48 b A 2D 1 (1]
FL TR FH AS [ 390 4 9 (BHQ I % K F TN [A] , 25 4
WL T 22 A1 D& P A AL P I T 48 B, 35 AS [ 25 9 % R
2, NZ A7 ETUE B (BHQ X DR A0 ) 5 20 280 1) 52 i 2
HE— 25 AR SE 7 1], TR (BHQ 39 1 I i) 2 AR
FIAS B2 IO (A5 56 1 FOAA 5 o
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