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Abstract

¢ AIM: To probe the relationship between the apoptosis
of diabetic rats’ retinal neurons and change of caspase-3
expression in early diabetic rats.

¢ METHODS. Eighteen male 8-week-aged SD rats were
injected with a single dose of streptozotocin (60mg/kg) to
induce the diabetic model, and then they were divided
into 3 groups at 4, 8 and 12 weeks (each group, n=6).
Another 18 male 8-week-aged SD rats were the normal
control group, and were raised at the same time without
any intervertion, also divided into 3 groups at 4, 8 and 12
weeks (each group, n=6). Apoptosis of retinal neurons
was detected by TdT-mediated dUTP nick end label
(TUNEL) assay. The protein expression of caspase-3 was
detected by immunohistochemistry. Caspase-3 mRNA
levels were determined by SYBR Green Realtime PCR
Master Mix.

¢ RESULTS: There were no apoptosis neurons in control
groups’ retina at 4, 8, 12 weeks. Apoptosis of the retinal
neurons occurred 4 weeks after the onset of diabetes, and
the apoptosis degrees were significantly higher than that
of age-matched control groups at 8 and 12 weeks. The
apoptosis of the retinal neurons located in the rentinal
ganglion cells layer (GCL) and the inner nuclear layer
(INL). Caspase-3 protein expression was not observed in
the control rats’ retina at 4, 8, 12 weeks. Positive staining
of caspase-3 occurred 4 weeks after the onset of diabetes,

and enhanced at 8 and 12 weeks. In control rats at4, 8 and
12 weeks, caspase-3 mRNA levels were 1.6 £0.6, 1.5+0.5,
1.6 £ 0. 3 respectively. Caspase-3 mRNA levels in diabetic
rats that had diabetes for 4, 8 and 12 weeks were 5.7 +1.2,
12.6 £2.3, 14.3 £2.1 respectively, which were greater than
that in the control groups (P<0.05).

¢ CONCLUSION: The apoptosis of the retinal neurons in
diabetic rats may be related with the enhance of the
caspase-3 expression.

o KEYWORDS.: diabetes;
capsase-3

retina; neuron; apoptosis;

Li XY, Zhang MN, Pi YL. Relationship between the apoptosis of
retinal neurons and change of caspase-3 expression in early diabetic

rats. Int J Ophthalmol( Gugi Yanke Zazhi) 2010;10(5) .847-849

HE

B WL 0 PR 10 R, A DR R 22 2 R T S
caspase-3 FEIRALAIE R

Tk Ag RN 8 JE Y SD KB 36 ., #7 WE FR I K RS
18 HIEH X IR 18 H 4 A48 4,8, 12wk 3 41,
416 HKR, TdT £~ 5 DNA it 0 2K 3 9 dUTP 451
(TUNEL ) 765 10 490 ) R s 25 440 B (%) 9 T A B 5 S pie 4l 41
A2 7 A I 2 JDe 2 11 K A B R A 1 1l 3 (caspase-3) 4R
H IR, 52 I 9O 0 1 5 A % S0 ( PCR) w46l
caspase-3 mRNA Fik1E N,

EREHXTIRZE 4,8 12wk R BRI R LR o0 55 b 22 24 i
AT BEIRIEZL R B T EE LS 4wk BV HE A0 I S ot 25 240
LA T, 8wk Fl 12wk K BRI P90 Aok 28 g5 T 8 82 A m] B 1
B0 REZH K BRI W 0 1 i P 2 L T 2 A T A
R T A M) SN AZ)Z . IE R AT IRAE 48 12wk K EAL
DX S 57 A D, caspase-3 1 BH 2R 3k, B PR 9 4 K B 4wk
BIA] D, caspase-3 A MR IL, 8 Fl 12wk A F2 A B 58
IEHXTIRZH 4,8 12wk KB, caspase-3 mRNA %5k RQ =
WM 1.6£0.6,1.5+£0.5,1.6 +0.3; M JR%54H 4,8, 12wk
KB caspase-3 mRNA 5k RQ BA5R5.71.2 ,12.6
2.3,14.3 £2. 1 BRI R B 8 T i, 22 A e a2
Y (P<0.05),

518 IR FIAL N A 2 L TR BE S capase-3 %
IRHESRAT G,

SRR WH IR ; LI s P 2R 2B A T R R R R AR
PR -3

DOI;10.3969/j. issn. 1672-5123.2010. 05. 008

ZEIGEHE TR ONAR , KA TR OB PR 99s 5 1A R BRURAL D) St 22 A A 0 T
5 caspase-3 FRILAI KR, [ BrERBRRd 2010;10(5) 847-849

847



ERERZE 200FE58 £10% 55 www. lJO.on
B335 .:029-82245172 83085628 EEF{=#E:1J0.2000@163. com

035l&

i FR-955 I B A2 ( diabetic retinopathy, DR) J& IR
o f B UL M T R E 2 — , LU, RZF#H AN DR 2
T A 28, FOOL D RE 1 T [t TR0 A i 4 05, 48
T, A AR R B 22 i A 58 R W, DR ASSUAF £ A0 I A
A 78 Tr) st o A7 FL I e 22 e g P T, R BRI
Sy v A RS (A0 I s 28 R B R T, PR, 595 DR
Z9p B 1R AL, DT 4828 40 5000 i 2 AR 4P i it
XF T R R I e R S A B R 3
1 MRF T &
1.1 8L 5056 FH B A BEIEYE @ RE Sprague-Dawley (SD)
K36 H, 8 JHlY, 42545 2= R b L 3 s ) oo B L
BEBLAHE 18 H I B T IR s R BB A | A 1 ) I
TEMT 4,8, 12wk 3 ANIFHE S50 3 4, B4 6 H
Blo J35h 18 HR AN IE # X B SR 17 110, 5 05 R
o 2H K B[] R4 5 0 42 PR 4R ) Ik 8] 55053y 4,8,
12wk 3 éﬂ,ﬁ?ﬂ%6 HAKR, gdle H B BORUR < 22
IR AR 2R ] VF A7 5 20 2005 38 %% U] /- 47 TUNEL £ 1 &
caspase-3 FfE AL 5 A7 HR AR 2K $2 HOO I i 21 21 RNA
JEATHE IR, B K A4 T 2R ( streptozotocin, STZ) (32
Sigma /A Al ) 5 AL TS ( TUNEL) & 50 6 At i
e e SR K A R R 2R -3 (caspase-3) 22 v BT IA (20X
Tl M R G BR A 7)) ; SYBR Green Realtime PCR
Master Mix i 7. 5149 (b = BB A ¥ H R B R A A S
AL K B caspase-3 J§ 8117 (U49930) . 5-AAT TCA AGG
GAC GGG TCA TG-3’( ki) ,5-GCT TGT GCG CGT ACA
GTT TC-3"( Fii#) ; KB B-actin JEFI" (V01027) :5°-CCT
GCT TGC TGA TCC ACA-3’( Fif) ,5-CTG ACC GAG CGT
GGC TAC-3"(Filif) . X B RNA 2Bt & ( Rk
R TREABRA A, 86 5% 550 & ( Promega 22 7] ) , Real
Master Mix(SYBR Green) ( KR4 LEHE A H]) .
1.2 5ik  SIZ #% 60mg/kg — X ip 5 M IR g B 1Y
PRV ST R 25 25 )5 480 B 23 0 itk | PR 4T R
i IBE > 16. Tmmol/L, JREE +++ LI M EFRE I B
U ST I ; 25 25 )5 48h U IMLKE , 34 > 16. 7Tmmol/ L, JRBE
e ++ PLE, Segad # b JC il BAT IR & . B HAROK
R I 2 T R I R 1 o Ak 2 4 30 el AR
AN S SRS AT BN , 25 SR T R A A A I
ARA S 100/ L 7K SR PRI R B, DR JBCH 7 IR TR ok [
SET 40g/L Z R PEEE E W 15 ~20min J5, W FA 52 5
FEHRBR /1N 0 22 55 R 79 R0 43 B B 4, 4 T HRAR” Pk
[ 2h 2o, MRUCHE BE SR — W 2R W] )5 5 e 4
M, L Aum VIR, U1 A 07 B BEBEAEBE AL A% 2mm &b,
T caspase-3 1 2H 204k 2 4L 4 F TUNEL &5 08 T- 48 i
e
1.2.1 MRS AMBA TR AU F A b
2 7Kk4k;30mL/L H,0, % {R AL 3 10min ; Proteinase K 37°C JH
& 10min ; Bt TdT F1 DIG-d-UTP £ 1L, A 18pL FRic 22
SRR AT S RN B ARAS B, 37°C IR & N FRIC 2h; i TR
ZE AL B 30min; FHTAHBER 1: 100 FREA M) R ALbi st
[N , REEINEA R ,37°C TN N P AIA 30min; A
PUARR B 1: 100 F B¢ SABC, IRAIF I ZEFrA F,37°C 1
&N SV 30min; DAB E@;Mayer ﬁﬁ%%EE%JJﬂ% .
WK B A, BB IEE
1.2.2 caspase-3 RIERIM M A 05U R w B IS F2 0K
k;30mL/ L H,0, 9 il P9 U5 M 0 S8 Ak 9 il 5 K U R iR A

848

0. 01mol/L ¥ FR4M 2% h i (pH = 6. 0)95°C /KA 10min,,
B SRA AN G T IS A TH A RS S BT 5 3 0 15 1L = 354 P
T 570 1: 300 i BEAYbt il caspase-3 £ i FEHLIA 4°C
0 A R AL 2 E SR 1gG 37°C I E 30min ; BAR bR IC
BEEZIN A Z A 37°C % E 15min; AEC BAFER T B
8, ; Mayer 73 AR Z AT QL4 A% ; KV PEE 303, b ds
B, 5 RIS A R, TR 47 B A PR Rk, 8 7t T 41
BIPLIRAR, bRic o%e B URAE S B T-80°C VKA AR AEFE I
PR AR 2 20 5, RNA B8, R HAE 3P RNA #2505
%, A SCIH S ST T 25 RNA FgAb B, 3 A i
FEVKIS P HEAT , 3005 53 oK PG SR S BEAILS | 0t A 730
L Il T Promega o8 ] e SR ) A U A R AR
Real Master Mix ( SYBR Green) Real-Time PCR [ § 1
IR R H S shik b A7 92 96 %8 i PCR 630, 97 14 114
BEAFRAESIVE N S BR, B 48 4 3 1E 5 ALVE X IR,
7500 FI5E 5 1 PCR ALHAT PCR AP 1 (40 MG |
PEIR %A (W5 2032, 3R /AT AR BE 60°C) o UM X 7
RQ HEL R HMATH T T,

GEt2E M. 8 SPSS 13. 0 483 3 2F 647 5508 45
Mo ASHFFE FR TR R AR « AR (2 £ 5) TR,
TE X BEZH 5500 DR g 2H R B4 st [R] 8 400 TR caspase-3
mRNA Rk AR R PR 2 T 2250871, A P <0.05 fER2E
SAEGIEE L,
Q4R
2.1 MR AT IE ok R A AR IR DL
PR AN T W PRI 4 4wk T UL HICZE A R T e A A T
PIAZJZ A 2677 20 23 R L B S 0 1, (S0 L2k
P40, FIMZ 2 A0 B A UL A S 0% T 40, 20 A% S R A
(1A HERAE A Swk AT LN JZ TR T- 4l £ %
JEE R A, A2 A0 M )2t PR S e o BE M B O T 4E
L (P IB) 5 B8 PR 2 12wk A0 9 J5E 4 2297 41 g 2 S P A%
E] WIHT- AN A I (] 1C) o PRI R R T A
Jei dwle B HS BUA 0 S e 28 B 0 12, 8 AT 12wk R FRUAIL Y
JIE Ao 28 R T B A ) 40 TF % %o BB 4 K A4 ) S e
ZROM YR T A T AL B AR 21 A 2 N2
2.2 MR caspase-3 Fix XML K 4,8, 12wk LK
JEEK W, caspase-3 BHAE R IA s BH PRI 2H 4wk A0 I 55 PN 4% 2
T A 275 40 i JZ Y9 A] WL caspse-3 2235 (Bl 2A) ; 8wk &
12wk caspase-3 FEIRB WG (K 2B, C) , 1EH X BRI K
FRUBi B KL I B caspase-3 mRNA 3Rk 5 ¥4 Jp I i A48
b, HES TG X (4,8,12wk K 1.6+0.6,1.5 +
0.5,1.6+0.3,P >0.05) , A JxJp5 20 Fifi 2 4 DR 9 5 2 1)
FEA PR caspase-3 mRNA FRik i (RQ {H) £ 2 iR
R TE 4wk (5.7 £ 1. 2) 5[ REZEAH LR 00 G 2
F(P<0.01),% 8wk(12.6 +2.3) M 12wk(14.3 £2.1) %
SR
3 iTig

DR A $5 10 o RS 500 I1 55°9 728 B2 P 289 A8 | A PR I FR
HIMB IR rh HUE S AR SR B ) AR 4
FHPRAR 2 I, ELAFTE P 0 Ao 22 4 2 452405 Sl e el s
FEIA R, DR AL B 896 22, B 3 S — i i 22 40 1
PR , s B P MOAE n] RE S U A A A O B
M AR B s R Y AL sk 2 4N T DR
WU i B AR P 20, TUNEL B2 3 4k 3
S A B 7/ = R e o S SR e M i R Y v 1L 2 N
FEHF R T AR, R R R R T LR



Int J Ophthalmol, Vol.10, No.5, May. 2010 www. 1JO. cn
Tel:029-82245172 83085628 Email : 1JO. 2000 @163. com

1 HEFR %K FRAT M AR 4 22 4 A T ( TUNEL x

L
B2 XKEMIE caspase-3 F&i%(SP x400)

% 7 A RN LA T R R PR BT R 4 4
MO TSI v, FRATT R IR, I el BRI A X R
P2 A MR T TR DR 2H R BRI 4wk BP0 I PR A% )22
AT UL B RTE B (8 R T A, BB 28 R R TR
FE I Bl R AR B HE K R O R 25T A L2 K N2
P T 4 LA T 2 | 3R PR 03 R S 1 A IR g
P E P AL T, PR TR B R RE SRR R A DG, L
PO J5E o 225 A 2 L A B AR D R 5 = 2800, Hoflot
e r S SRR RS SC R B U], LI B 285 4 i
KA Z A0 A I8 T e 2] B R BOR DI RE ) T BE . £E4N
T SE AR caspase-3 A ERTEER AL, B4
PHT- B 42 T U 9 QB AT 4, DRG0 B R T h
capase-3 [ RIBB A HA B L L, AL BB IRIA
AR 4wk B capase-3 g 21 414k = e £ BV HE B BH 1 3=
ik, R TN AL Z B 2215 A0 )Z 8wk B 12wk
I IR TG | 3X 5 TUNEL 32 46 I8 PR 9 K BRI 190 i
P2 A RRLH T 0 S A | R B R SR S o o ) A
AR — B, IR & PUAERE IR dwk B FERRZ8 T
MHIJZE TUNEL ¥R B PHBH 4% o FH 1 ) 40 M st capase-3
BB B B A BH 3K, 3R capase-3 AU TS BT
TUNEL 460 2] 9 41 JL 98 7=, T X caspase-3 2 41 HE
JHT- AT 53 B S M L f# B, Caspase-3 SHIMIM T-¢
REY), HETCOAE A — 4 T ki Fa 4 Tz i T
Btz B T H S e A A T RN caspase-3 & P
BB R Ah  FRATTIB X} caspase-3 HUFER KA AT T
SE 13T AP R PR i A i B Ab ) P AR
FBEIRIG 4wk AR caspase-3 A% 35 (Rl 28 38 5 1E 7 R
HAEC U S | 2 8wk K 12wk I B O S35 T Bt DR G
R LR caspase-3 ROFE R IR B s I S IE T

T C -
ou ::ﬂ Ad P .r'i--_r“::ﬂ-‘ ot

%

A:4Wk; BSWk, C;lZWkO

Fi% 7 R R S TR OC , DRI T AT LA DA PR A Bl 03 4 IR0
it 2 A B R T 5 caspase-3 MY IR A SR A O¢ ) J i =
IR BRI A DB 1AL O JIE Aot 25 2 L 9 1 s 3 2 O
AH A,

S 3Lk

123l BRIEE. U T DR 40 ) RS AR 1 65 2 0 22 T A2 Y
YT R SR, EPRIRBFALE 20085 32(2) 7377

2 Park JW, Park SJ, Park SH, et al. Up-regulated expression of
neuronal nitric oxide synthase in experimental diabetic retina. Neurobiol
Dis 2006 ;21 :43-49

3 Limaye PV, Raghuram N, Sivakami S. Oxidative stress and gene
expression of antioxidant enzymes in the renal cortex of streptozotocin-
induced diabetic rats. Mol Cell Biochem 2003 ;243(1-2) :147-152

4 Han Y, Adams AJ, Bearse MA Jr, et al. Multifocal electroretinogram
and short-wavelength automated perimetry measures in diabetic eyes with
little or no retinopathy. Arch Ophthalmol 2004 ;122(12) .1809-1815

5 Neckell A. Adaptometry in diabetic patients. Oftalmologia 2007 ;51 .

95-97

6 Hancock HA, Kraft TW. Oscillatory potential analysis and ERGs of
normal and diabetic rats. Invest Ophthalmol Vis Sci 2004;45(3) :1002-1008

7 Barber AJ. A new view of diabetic retinopathy: a neurodegenerative
disease of the eye. Prog Neuropsychopharmacol Biol Psychiatry 2003 ;27
(2):283-290

8 Feit-Leichman RA, Kinouchi R, Takeda M, et al. Vascular damage in
a mouse model of diabetic retinopathy: relation to neuronal and glial
changes. Invest Ophthalmol Vis Sci 2005 ;46 (11) :4281-4287

9 Serrarbassa PD, Dias AF, Vieira MF. New concepts on diabetic
retinopathy ; neural versus vascular damage. Arg Bras Oftalmol 2008 ;71
(3) :459-463

10 Fletcher EL, Phipps JA, Ward MM , et al. Neuronal and glial cell
abnormality as predictors of progression of diabetic retinopathy. Curr Pharm
Des 2007 ;13(26) :2699-2712

849



