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Abstract

* AIM. To investigate the expression and significance of
B- cell lymphoma factor (Bcl-2), Bcl2 - Associated X
protein ( BAX) and vascular endothelial growth factor
(VEGF) in the retina of early diabetic rats.

e METHODS: An early diabetic retinopathy model was
made in rat by intraperitoneal injection of streptozotocin
(60mg/kg). The model rats were sacrificed at 4,8,12wk
after the establishment of the model, and the eyeballs
were removed to make paraffin section and retina sheets
were prepared. HE staining was used to detected the
retinal morphology and vascularity.
Immunohistochemistry (IHC) was employed to examine

the expression of Bcl-2, Bax and VEGF in the retina.
ADP enzyme staining were conducted to evaluate the
retinal vascular morphologic change. Nikon - A1 laser
confocal microscopy was used to detect the morphology,
fluorescence intensity and distribution of Ca* in retinal
cells.

e RESULTS: In the diabetic group, the number of
endothelial cells in the inner limiting membrane
increased 12wk later. In diabetes mellitus group, there
was no vascular area in the middle and peripheral retina,
and no vascular area was significantly more than that in
the blank control group (P<0.05). There were significant
differences in the values of VEGF, Bcl - 2 and Bax
between diabetic rats and control group (P<0.05).
Compared with diabetic rats at 4, 8, 12wk, the
fluorescence concentration of calcium ions in RGCs
increased gradually, and the ratio of fluorescence
staining intensity increased significantly ( P<0.05).

¢ CONCLUSION: The expressions of Bcl-2 and Bax were
significantly increased, which upgraded the expression
of VEGF in the retinas of early diabetic rats. Bcl-2, Bax
and VEGF might play an important role in the
neovascularization of the retinas in early diabetic rats.

e KEYWORDS.: streptozotocin; vascular endothelial
growth factor; neovascularization; retina; diabetic rats
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B PR 51 & ) IR 8990 1 H #5322 B AL, JF H 2l

R B R ECE TR R 22—, T PR 9 A0 S AR ) 4R
E PRI 4 B I B R ™ B A LA R AR 2 — L b
PRI PR W 505 2% ( diabetic retionpathy , DR) B & AE & Ji 1
AREFRREY], MO R 2 40 K+ A58 145
J 4K A F (vascular endothelial growth factor, VEGF) 3
2 A F (epidermal growth factor, EGF) il £F 4 2
B A= K A ¥ (fibroblast growth factor, FGF) 25 iz
AR UEAESE B AT Bel-2 1 Bax 7E DR & id R
HIAIE S, B A o 3 S DR PR ) R 722 ) DG B PR -,
X KA JE AT KSR AT DR ) & A4E FLUE e
PR, ARSI B AR E A WS R K BRI I R 25 2
FILL K Bel-2, Bax il VEGF 75 A8 W 5 14 2 35, LU 72
HAE DR A& A K s 78 v i /R R 3 S0, 3R B FROB
RIS ATT 1 H A
1 MRF T %
1.1 &8 180 ~200g HEPE SD KL 60 H, 4 H 3k 5 1 b
LR B YA IR A ) S0 o B b i 5% T 38 1 BE 2 e 2k
R ERT S L SPF S b7, BT 12h 55 12h Y
WEErh A S AR A G 28 L0 BE A7 B R~ R B £

R BB UE, BEAE ARVO MR AR AL 58 Bk 2 24 45 (1 52
sl M YE, IR B BR B¥ ( adenosine
diphosphatase , ADPase ) 157 & ( 3¢ [F Sigma 23 #] ) ;100g/L
TR (8 11 B 2 B B s s e il ) &= 44t ) 5 S bt KRR
Bax £ SE TR ([ Bioworld 24 7 ) 5 Bt KRl Bel-2 £
SEREGUAR (P Bioworld A F]) 5 Sbi K VEGF £ 7o
Ptk (P E Bioworld A F) ; DM 40008 1 3 5 Ab 2 5 45
(Bt Leica 23 %) ; IX - 100 8] & 7¢ )% & i B8 ( H A
Olympus 2~ 7] ), #0646 5 £ B 588 ( H A& Olympus 28

Al) .
1.2 Fi&
1.2.1 LEHAE LI Aas AT (BC ) FbE IR

SR (DM 41) , Horb BC 41 R 24 2, DM 41 KR 40 H

$ STZ % T 0. 05mol/L AT 1EFR 2% il (pH =4. 5) 1, BL il

W 10g/L ¥, 1% 60mg/ kg X DM £H K SUIE AT I s 7 5,

25 0 IR VR B S 0 AR BRER K . ST STZ )5 3d BUR

F bk RS [ 3K 11, Tmmol/L A% DM 4 (SR 4 B
1952

KE) o SEERIAME A R, W AR, T
WG 4 .8 12wk FUMERL IR SER R,

1. 2. 2 REKEUMANEE 7 51T 4.8 12wk BB ]
SEAERE IR R 6 H 28 (AN IR 4 2 S8 3 B R B
(A RCHR HRBR | HRBR P 13 50T 4% 2 5 S [ 5 24h, VAR 5
GIRIE VT, B 155 DR A R gl 28 4 K BR AR L 10% FR S
VSR, ZHEUR IR Zoad B A 3 YR 8 05 | e S Al e )
W ORIG LRV A RN 4um, 55 T HE 4 (0, F1 428
WA YA,

1. 2. 3MMERAARFE-FL(HE) e NH XA
ELT) Fr i 37 99. 9% 97% 75% 50% Z. R ZE N K
WRUIEVE , ARG YL 1 ~3min; KK 1min, 1% £ 1R
S 204K 20s; H KK PR 1min; PBS iR # 30s; H KK ¥k
Imin, FFLL G468 Tmin; [ KK PE 30s, B BERS K ; —H
75 B, Histomount 3 F, Y688 N WS S 4585 T M 4 K
R A B4 2575 240 BRI 25 TN S P SRR PN Bz At B A% O
R,

1.2, 4 RBHEBUZLE H O E T S58C
P&~ 2h; A7 WD) H U RS B B ) A
100% Z, B%, 3min K KB A 90% ~ 0% 4% 2% K v 4%
3min, PBS ¥k 3 X x3min; [ 0. 01 mol/L #7# FREN L JF &
B (pH=6.0) Z i #HAEE (95°C ,15min) , FA IR 15min,
F R EH ARV H, PBS BE 3 YK x3min;30mL/L H, 0, #1 Py i
it B Y EERIER 20min, PBS ¥t 3 R x 3min;
100mL/L 1E & i 4 1l ¥ % I3 9 5 30min, PBS P& 3 1K x
3min;*ﬁ4 ACHFE 147% ,PBS 1k 3 YK x3min; —Hi 37°C §F
H 1. 5h,PBS ¥ 3x3min; DAB {4 3 ~ Smin; R AR EE Yt
30s, FRFRWHE 4340 1s; BUR VI B A 70% £ 1, 3min
WEA 9% ~100% 25K LB 45 3min, iKWK T )5,
PERGE F 5 FOULER, A A% S 5 i 6o, BRI = ) B AR B
(LN g R b AN

1.2.5 MM fE ADP BRI E L& 751 4.8 12wk B4~
B[] A AR FERE PRI AR B 3 L, 25 I IR AL 2 K WUR
HRER FH 49 2258 H I R 181 72 10min, BCHS A0 I 5 ke A
22 R F 1 o b [ 2 7, 4°C B 50mmol/L pH = 7. 2
B Tris 1T 45 —FR 2% vh W EZ 6 15minx 5 WK, LU IMA
37°C HHEERC HIAY 0. 2mol/L pH=7. 2 Y Tris I T 45 R 2%
shyR (H P & R BR 4 3mmol/L. & 1k B 6mmol/L

ADP Img/mL) ,37°C ¥ & 15min, B = E 50mmol/L

pH=7.2 1 Tris T M — B2 2 MRS BE 15minx5 1K, #&
JEhnA 1:10 #iAb % B Imin, )5 H 2 15 50mmol/L
pH=7.2 Y Tris i T ¥ —FR 22 MR IEVE 15minx3 K, 1
W A R AR OBE R ( adenosine diphosphatase,
ADPase)@ﬁ%@,ﬁ"]mﬁ‘ﬁﬁﬁ, YeEE L4, NIH Image
(Scion Image ) #1540 I RS TG 1L 45 DX THI AR

126 BRAEREBRERNAMANBETFRE o5l
T4 8 12wk FABF ] SALFERE 3 H, A FXT 2 W,
KRN FH 7% 7K A ST I IR e, i B XUIR IR BR ), 76 2
T TR AR S 2mm BY IFHRBR, B A S bR 14 A
EBSRIG o0 B AL D0 R, I 0L Do) 5 5 = e v A U P R
FEVR W (AR A7 75 WBE HE : NaCl 130, KC1 5, CaCl, 22,
MgCl, 21 ,HEPES 10, glucose 20, 1mol/L NaOH ¥ 5 i 1
w4 pH=7.4, A mmol/L) , Ca® 2 NaH5 7 77 A0 2 45 .
WL Fluo—3/AMFluo—3/AM H#E A 41 ffl J5 | ik 25 4 7K
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fidst, Fluo-3 SANMENIGES Ca™ 454, P 5 5 i nl
DA R 200 JL P U0 2 Ca™ VR . Ca™ SOG4 T 28 DA
ToHi D’ —Hanks VRS e AL AR A 3 R, A E & 1)
Fluo—3/AM ( &4 & A 4pumol /L) F1 Pluronic—F127 ( £ 4
JER0.05% ) , e, 37 CEEZRIRY , T 45min,
G AR AR DL 2mL/L 4 1L F 8 A Y Hanks W05 U6 2
UK, Hanks & VE 1 WK, DLFEAr Uk 5 A A0 oK £ 3 0 3% 4%
TEICYLRL, e IR 15 S 56 A A0 I AAH B (% E
SR 0, IR 20min , HE LI BETHVEA R AR, BOGEE
RAEWMEBIE [ Ca™ 1. W Nikon—Al BIHOEH i HE
£ DU R AE R G0N 488nm JHIEOE R 48, i Fluo-3/
AM FRIEH) Ca™ W), FAE S EON 3L ek
9 488nm , WL Y~ 515+ 150m, F93 05 4 S 43,
Zoom H(1.0) , 142 H1048x1048 . % NIS—Elements AR
BRPF(4.2.0) 548, W B4 b A 4l M ) TR 2% it e Ca™
[R5 iR B ANy AT AR A

Biv T2 BT SR SPSS 20. 0 G5 #5540 1k 47 4 4
GEATArHT . TGRS B bR i 25 (X +s) FoR , AR IRlf
V1) pit 14 2L 1) B4 40 L 5 SR P o A2 00k 4 22 434, 2 413
BB R LSD—1 K386, DL P<0.05 N 2= RAH S

2HR
2.1 MAKXKBRARRBEMEMEREEHERL =H
XFHRZH 24 FUOR R BE G W 8 A2 A, oK R E

P B BRI 52 b TR A B PR A .40 KRR
S STZ ,48h J& W il AR | PRARE , 25 I 8% > 11, Tmmol/L | bR
BEC+++) 38 36 H 4 HAIRE LMBHE R 1 Fos, F2%
SIS R BN, R 1 () R 2 (B
#)P<0.001 (F,,, =157. 852, F,;, =65.163) , & A 4>
BERIR F g = 59. 938 (P <0.001)  RIVH [H 28 % 25 |
MFEE A A 52 m, HHAsCHAER

Wi B 3, B PR e 2 R BRI I8 e A ek AR A B
W, ZEREEEE K kAR ERES, AR
A AN 2 Bk, 5 1E B 0 FR 41 4% i ) 0 oA 22 S 24
A2 L (P<0.05) , J7 20 g R s, &R
PR B T 2 AR A ) 52 A et 2 L (Flyy =
157.073,P<0. 001 ; F,,, = 349848. 721, P<0. 001 ) ; & .
VERIZE SR F g = 64189. 073 ( P<0.001) , B2
FORNE B) A PR 28 0 R B o it i AR b A s e, LA
SEHAEH,
22 WAKXKRAR B SMME HE £ EER Sk
T (x400) 75 A XF B2 R AT UL 400 g 3 T ' T, R K]
MZEAT 40 D ( retinal ganglion cell, RGCs) HE # 55 ; N A
RYL I 5] s N JZ TN AMZ 2 40 HE S 4 3 5 s ILAE |
AT B HED BT, BRI AL B 4 8wk B 114 40 4 Ji5E £
Y55 575 P R G W 8 25 5 5 12wk B, ] DL A0 4R
PR RS ek i, 2% 1T AN 7 3RS (A R A0 i A P R A e
g2 N T, S P9 SRS P R A0 A B e Y
#(H3),RGCs HRFIAEETF (K1),
2. 3WMAKXRARRESMMENERFESENE
25 AR R A K RRURR O B i 78 50 4 B 5, T DL AL I I
KRN KAS AT 4 ~ 6 3253 3 ALK AR TR R & i
AL GEAT AR, LI = 2 1045 T O T B, OB

x1 WAXRBRAERESRZEDETL (X%, mmol/L)

] BC 4 DM 4
Owk 4. 14+0. 86 4.52+0.79
2wk 5.17=0. 68° 5.30+2. 00
4wk 5.45=+1. 35" 16. 19+4. 49"
6wk 5.45+0. 81" 19.58=+1. 52"
8wk 5.36+0. 62° 22.15+1. 78"
10wk 4. 88+0. 66° 25.65+2. 11"
12wk 5.14+0.91° 29. 17+2. 00"

DM 41 B RIE 4L BC 4 . 25 X RE 4L, * P<0. 05, "P<0. 001
vs [FAIZH Y Owk ;' P<0. 001 vs BC 2[R [] 5

2 WAXBRAEANEREREETW (X£S,¢)
Fsf (1] BC #] DM 41
Owk 265. 87+4. 49 264. 63+6.92
Lwk 280. 92:+4. 58" 270. 74£6. 94"
2wk 295. 98+4. 64" 276. 73+6. 97"
3wk 310.93+4. 48" 282. 69+7. 04"
4wk 325.76+4. 62" 288. 67+6. 99"
Swk 341.05+4. 61" 294. 63+6. 91"
6wk 355.98+4. 58" 300. 76+6. 84"
Twk 370. 93+4. 62" 306. 80+7. 02"
8wk 385. 83+4. 59" 312.72+7. 00"
9wk 400. 83+4. 57" 318. 53+6. 93"
10wk 415. 88+4. 54" 324. 66+6. 98"
11wk 430. 86+4. 57" 330. 63+6. 98"
12wk 446. 02+4. 68" 336. 74+7. 00"

7. DM 4 AR 4 BC 4 . a8 U R4 P<0. 05," P<0. 001 vs
[ —Ab FHZH Y Owk ;' P<0. 001 vs [F]—HF[A] &5 BC 41,

£ 3 WAKRAE R E R A FRAE A AR AR5
(xEs A/ B fHHR)
21 531 4wk 8wk 12wk
BC 41 8.95+0. 76 7.76£0. 50 7.76+1.13
DM 4 17.400. 44" 19.79+0.18"  22.90£0.21""°
DM 4 PR AL ; BC 4. 25 X IR, P<0. 05 vs [W]— B[]
J5 BC #;°P<0. 05 vs DM £ 4wk ;°P<0. 05 vs DM 4 8wk,

PR 9 2H A RV 190 JEE v ] 305 60 R 3 38 AT AL G A I af A
Tl Pk, A ZE AL, B IR L BN, v LR
RS S A X A I R T A IR, 25 h
GiiteF i L (P<0.05,F2,%4),

2.4 WMAXRBARMESREAAUFLERMNE 75
WIBE R 975 41 AN 25 16 B2 R SR ) I 8 R 2% 31 B
Bax \VEGF Fl Bel-2 (335, B& Bel-2 11 M3 LIBE IR
UCE R St d N & DORIEKA o W = DO B K2 E N = A |
A #R4) Bel-2 Bax F1 VEGF 3k (8 3 ~5) ; B IR
2K R AL 45 2 0] ULER 43 Bel -2 Bax A1 VEGF A9 FH %
FIk, OB Il A N K% 2 BUTE VEGE BH P 3R ik
(B3 ~5), EUR T2 3R B, 0 PR 9 4 K B VEGF |
Bel-2 il Bax Yo% JE(E 525 AN FBAL Hege , 22 9 Geit
E N (P<0.05,%5) , FHIRFA K 4.8 12wk Hr[ Il
S A TR 5 PR A% J2 1 5553 BE 1 e 6, 658 0 U 1 1) P i
N AT UL B8 B S0
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E1 FAKXRMFEHE R RE
TR 8wk ; F BRI 12wk,
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D% Ee F N
. " - '
b | t s’ _ -
. v 4 A ]
> r S — \ e . -
: R i N \
..\~~ "
% iy
N wr ;
N .
;" L \A '

’ : w4 o =
2 WMAXBRARESMMEDE ADP EELBREFEME (x100) A5 HXIRA 4wk; B 25 HXT IRAL 8wk; C. 25 H X RAL
12wk ; D RIG L 4wk EBERIEA 8wk F G4 12wk,

AT B

oEL GCL
INL
ONL 7
D « )3
GCEF -
- L]
= o =2

- o P -

- % -

— = -

O

<%
-

‘ e S % e
B3 THEKBARAMESMMESE Bax Rik(x200)  A.25[A%HEL 4wk; B, 25 [0 EZH 8wk; C.
Awk;E MR ZE 8wk F B RMG2H 12wk, GCL: &340 1)2 ; INL. N4 2 ; ONL. AMZ 2 .

;i(
Z3 NI 12wk ; D BRI 4L
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GCL GCL
GG
INL
INL
INL
ONL
ONL ; ONL
D E> F T T
- ~ = : %
GCL GeL e E = > A
GCL ~ T
R s -
< e = —— s e
Il y , INL - e =
- = ’ — - — —; - -
ONL ‘ e e ONE"~ ; (, =
Z A f ONL— = ;

4 FAXRARMESAMESEE Bol-2 Fik(x200)  A:25 14 IBLL dwk: B 25 FIAIALL Swk C: 2 (16 IBAL 12wk D s B SR
2H 4wk ; E PRI 8wk F B FRIGA 12wk, GCL:. #2412, INL. N4 )2 ;ONL: AMZE

GCL S
g S fcer
INN- _. = e e : =
N INL = -
prto s s sES N ;
S~ ; o ONL
= ONL %
GeL el = =
INL i 5
ONL z
ONL o - TN

R ONE——
an 3 s
4N <

E5 WAKRREMESANESE VEGE Rk (x200)  A:25 X IAAL dwk s B2 FUGBRLL Swk s €225 (16 B4 12wk s D 45
2 4wk E BRI 8wk F B FRIGA 12wk, GCL.fIZ 5412, INL. N#% )2 ;ONL. AMZE

x4 WMAKXRAFERIESTNEXERUERER (X%s,mm?)
20 51 Owk 4wk 8wk 12wk
BC 4 3.74£0. 40 3.19+0. 18 3.08+0.72 3.25+0.31
DM 4 3.74%0. 31 5.53+0. 72" 9. 77+2.56™¢ 10. 28+0. 70"

T DM 4 B 4L s BC 4H . 25 I BR4H . P<0. 05 vs [A]— s [E] 5 BC 4H ;°P<0. 05 vs DM 4H Owk ;  P<0. 05 vs DM 4 4wk,

*5 MWMAKXRANERESME Bax,Bel-2 & VEGF BiFkix xES
Bax Bel-2 VEGF
4L 4wk 8wk 12wk 4wk 8wk 12wk 4wk 8wk 12wk

BC 4 0.129+0.013 0. 119+0. 008 0.122+0. 011 0.213+0.013  0.224+0.016 0.206+0. 011 0. 133+0. 013 0.121+0. 011 0. 127+0. 009
DM ZH  0.158+0.012¢ 0.184x0.013%¢ 0.211+0.016%¢ 0.152+0.014* 0.136=0.011%¢ 0.105+0.017%-<¢ 0.201=0.012% 0.241+0.014*° 0.296+0.0192-°-¢

. DM ZH W PRIS 4 ; BC 4 . 25 I BRZH .2 P<0. 05 ws [A]—] ] 5, BC 2H ;° P<0. 05 vs DM 2H 4wk ;°P<0. 05 vs DM #4H 8wk,

*x6 WAHAXRARFEREER RGCs NEBEFRXLEEERELETK xES
2157 4wk 8wk 12wk
BC 4 1052. 97£64. 12 1054. 18+58. 73 1055. 54+70. 28
DM 4 1071.35+72. 36 1381. 42+137. 28" 1467. 58 £123. 62

DM 4 BERIE 4 s BC 4H . 25 X BB4H .2 P<0. 05 vs ] — s [E] 35 BC 2H ;°P<0. 05 vs DM 2H 4wk ;°P<0. 05 vs DM 4 8wk,
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6 WAXRARRE S ME Fluo-3/AM # & ( x200)
2 dwk; E HEIRIRL 8wk ; F BEIRFGAL 12wk,

25 FAKRARMERMHETHMANSEFIREST
£ ZSEXTIRA KR RGCs PG B 1294t Yo a5 B J6 I
WP BEPRIEZH KB 8 12wk 41 5 R B A A 1 R R4 L
B, RGCs WGBS T Y (a5 B 5 1E 3 X IR A L 25 57
BG4 m L (P<0.05, 1 6,%6), HWIRKFHKR 4.8,
12wk HLHE, RGCs PHES B 2 6 vk BE B Wi 7t i, e b 4 1
5 LA T, 22 5 3BA G248 L (P<0.05)
3 iTig

AHIGE AR PR 2 R B AT LA e A, HEB 2R L I
AT LB A ML 2F A S B AN A s T WD AN, X — 2
IR B, I RO PR 100 IO B 2 it 5 A bk 9 R ) B K T
211G SR (1= 2 eI Ky 2 T R VS | R S =R F AR e
BTl R C AR DA R R k= W 187 =R A I Bk R
A5 S TR e A I T A A0 Do R 1 84 A
-, 0P T A 10 A8 I B R i A A A ] PR R o
IR X — X B TR S TR AT

ARSI EE SR BE RE L 1 E VEGF (13X,
2 508 R A R B A8 B A I A BT B, T LA, B 7 A
FR 975 A TR I3 2 ) A dle L 390 , AR A7 0 ) 5 2 I T o
B FE RS PR 25« g IR 35K A b PR s 400 T S A 1 3 7 AT
FERRAL T — A8 1 SEU RN T 1), B PR L R B RGCs
R T e KA T 5 56 dwk, I HLBER R AE K
JHT-1 RGCs F Wi £, W OB IE R £ 1 A B A6 ) 45
BTUREE FESE 4.8 12wk B BRI 4H RGCs N 1945 B
TR EE R R T, JF Hoas R L N5 4.8,
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