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[(HE] s FIRBNEEERGEARANBEABATSKAEIET la(HIF-lo) BREBHFHTHERHLE
# & HEHE SD REREN AV ER X RAMGM FEEERG Ld3dNS5ddH(n=6). RAFEFEBEEKATARRER
110 mmHgHF#F4% 50 min, H/E L Ko tE R P BRSNS AR, H&RMBEY ) WEAMEZE(PL) AR (INL) BE R
A= (GCL) 48 /%5 ; % Al DNA JR L R %47 1C (TUNEL) S e W MR T A R AL = R MK R 5 AR A
HIF-1o 72 90 P3 B 40 B 7P B9 3%35 ;X A RT-PCR A2 ¥ HIF-la mRNA B3R5, # & SRMEE TR 1 d.3 d M5 d 2R IPL A
INLEEBE/NTIEFINBHEA(P <0.01),GCL AR TIEFMMA(P <0.05), WFBEARA AT CCL; Sl HHEE B4
1d3dASIANARRATEZHHERTEFNRA ZREETEEX(P<0.01), RN FEFHLG 1 d.3 4.5 d ARME
GCL # HIF-1c 75 1 335 P BE 40 B L 470 43 31 9 (47.88 £14.71) % . (50.28 +13.11) % . (43.09 +10.04) % , S M4 B - &
EIEMR (r=0.953) g FEE B 3 d AYUMBEAR HIF-lo mRNA REXHAER TER XA (P < 0.05), ## G HE
EREABRRPMBEARTT S HIF-la BRIAXBEM, HE 2 EMXHIF-lo HRATES SRPMBEARAT .
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[ Abstract] Objective To investigate the changes of cell apoptosis and expression of hypoxia-induced factor-lo( HIF-1ar)
in retinal cells after ischemia-reperfusion injury in rats, and explore the relationship between them. Methods Male SD
rats were randomly divided into normal control group, 1 d after ischemia-reperfusion injury group, 3 d after ischemia-
reperfusion injury group and 5 d after ischemia-reperfusion injury group (n =6). Retinal ischemia-reperfusion injury model
was induced by perfusing saline into anterior chamber of eye to generate the intraocular pressure of 110 mmHg for 50 min.
Retinal sections were prepared, the thickness of inner plexiform layer (IPL) and inner nuclear layer ( INL) and the number
of cells in ganglion cell layer ( GCL) were measured, the retinal cell apoptosis was determined by TUNEL, the expression of
HIF-la in retinal cells was observed with immunohistochemical staining, and the expression of HIF-la mRNA at different
time points after injury was detected by RT-PCR.  Resulfs Compared with normal control group, the thickness of IPL and
INL was significantly lower (P <0.01), and the number of cells in GCL was significantly smaller in 1 d after ischemia-
reperfusion injury group, 3 d after ischemia-reperfusion injury group and 5 d after ischemia-reperfusion injury group (P <
0.05) . Apoptosis of retinal cells occurred in GCL, and the apoptosis rates in 1 d after ischemia-reperfusion injury group,
3 d after ischemia-reperfusion injury group and 5 d after ischemia-reperfusion injury group were significantly higher than that
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in normal control group (P <0.01). The rates of positive expression of HIF-la in GCL of retina in 1 d after ischemia-

reperfusion injury group, 3 d after ischemia-reperfusion injury group and 5 d after ischemia-reperfusion injury group were
(47.88 +14.71)% ,(50.28 £ 13.11) % and (43.09 +10.04) % respectively, which were in line with the tendency of

apoptosis of retinal cells (r =0.953). The expression of HIF-la¢ mRNA in 3 d after ischemia-reperfusion injury group was

significantly higher than that in normal control group (P <0.05).

Conclusion Both cell apoptosis and expression of HIF-

la in retinal cells increase after ischemia-reperfusion injury in rats, and there is a positive correlation between them. The

expression of HIF-1a may play an important role in retinal cell apoptosis.
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AREENARBERERNAS , E&HER
B, REitn HEARFHAMRGE, AHE L
foF M, A ML EEHEEREF ST,
BERSECHER, REAMESRA ", K
%S H T 1a( hypoxia-induced factor-lae, HIF-1ax)
REENEEATHEF, HIF-la AT AEEOAEE
BE LB W 4K EF (vascular endothelial growth
factor, VEGF) JEEBBU REFSHEISSM4AR
"B, BT, HIF-1o 7208 09 1 % A 4 20
T 25 DA R0 B i Bk SRR T E R E
BAXEEHAS ., AXUMEHBEA HIF-1la %
B R HIF-le 2 5K A T S 9L PR 40 M08 - B IR,
AR IRIE . AP WA K B KBRS 4 ok i 75
B JE L M BE 4T T & HIF-1a B335, M &
BEALEE R EE A HIF-la EAEESR, FITE
AL RL BT T B L R IR 40 fE i 1= 5 HIF-la KRB AH
Ko

1 #P5FH%

1.1 #H

&% R HEE Sprague-Dawley (SD) KR, R &
250 ~350 g, B EERBERFEFREXRIIY T LR
ft, B4 = T IES 2 SCXK () 2004 - 0001,
FEELRNSMAY AER THRM(THELCO,XH);
B3l Pl (LEITZ, 8 H ) ; B 38 (LEICA, 8 H ) ;
£t EE PCR {{ (INVITROGEN, % H ) ; TUNEL J&
£ 40 Jilg 7 7= 46 W 3 7 & (Roche, f8E ) ; DNA/RNA
B B8R B R & (OMEGA, £ H ) ; RevertAid
First Strand ¢DNA Synthesis Kit ( Fermentas, 35 [H ) ;
HIF-1a #i4% ( mouse monoclonal IgG antibody) ] g 3%
E Novus Biologicals 22 5] .
1.2 #i
1.2.1 ZKFHYHE SD RRMREL R, B
LERER, AR, RIEERE. HERID
Yy BE AL 2 O E H N B2 A ok o P TR 1 dl3 dy
5d4,E54 6 Rai¥y, SR RRER,

1.2.2 REAMESHstn BEEEBFHE X
BB 5t 3% B Z (40 mg/kg) 2B KRB,
AR R AR 2 5 A £ B 5 IR R T RRBE B K R
ETHRKRE. BEE,AZRWENEAS SEEH
KK ERIBRAARRBE RN, AR E &
JE 425110 mmHg(1 mmHg =0. 133 kPa) #& Kk,
HEFFBLIR IR 50 min J5 , BT AR, K B4k,
T FR B A A 0 SR 3l ok 38 3l , T S 0 Y AR A2
BEERAE,

1.2.3 YRBEDRHEE RS EEMNEAKRR
Rt EEESHG 1 d3dS5 dARRERRE, )
ARER,3.7% BB E E , = M B AR a4
G oERCESERK, _RXEN . BE, 818,V
GTRRAEEI A EEESED A, HFAKE -7
(HE) I, BRIYM 2 KA, BRI KA
LEICA (5 AHHL7E LEICA B 5 4% 40 &% T UM
MG L XFRER 6 NERAL(3 A EAL/) A, R
Al Image-Pro Plus(IPP) B & 73 7 R & #4170 br o 3
= WK E (inner plexiform layer, IPL) #14 #% 2 (inner
nuclear layer, INL) BB , W E %7 40 g 2 ( ganglion
cell layer, GCL) Z0 g %%,

1.2.4 PMEHARATCKER RA TIT AFH
dUTP gk O R ¥ AR L 8 R (TUNEL) . BR & 45 4 P R
AR, U] F IR 88 5 1% 0 & U X L R R R
MRA#GLEE, HEATCHAREERARE. B
T UREANPLEFRBEILT RS SRR
PR EHEEEE &, P EERS A A
=%,

1.2.5 GEdfbFE/mEl FHH MaxVision
HTRE, BRARMBEARGED RS, O R
E T 0.01 mol/L.pH6. 0 By ERE: 52 vl 1Y, B
PEBE 15 min, ERV A 20 min, BREZ R
(PBS)iR¥E 3 W, 3% S EASZRTHF 10 min
DI RS AP ms s, PBS JE3E 3 K, 4G
Win$i HIF-1a $i4R(1:100) ,4 CIBEF 3% ,PBS &=
Y3 W, FPR/ % 16 hifk -HRP S REZREF
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15 min,PBS #£¥%t 3 3K ,DAB B, FAREE L, ¥ M
WECEBERK, PR BE FWE, BHAtExEEL PBS
RE BT LR YA, B3RO AR A LEICA 5%
FHPLTE LEICA B85 40 55 T & v, Al IPP B8
A REHEFT AT

1.2.6 RT-PCR&# BMAFMMEHELAL 10 mg,
MAEBRFER 500 pL.p - HELE 10 uL FEH
EWBAR ; KR $HBHIE OMEGA /4 F) DNA/RNA &
BELAERAAGEHBHET. FELRHALE RNA
SR ACEITTR ERE, -70 CRAEE A
% H Fermentas 7 &) RevertAid First Strand c¢DNA
Synthesisif | & # 17 PCR, R BL&MF:95 CHA#
2 min; R J5 #H AT 50 MEFF B (95 CZEH: 10 s,
60 CiB:k 205,72 CHEAHF 45 s), HEEAMREE =
2749 Hoh AACE = (RIS B EE Cr P31 -
il HEA THY Z£E Gt PFHE) - (TEEGERE
B Ct FigfH - X EAEA THY R Ct F3§H) , THY
AL, HIF-1la ZERF|YFHAE 1,

5 1 HIF-1o mRNA 3|#F 5
Tab 1 Primer sequences of HIF-1 mRNA

FEEBH1d3 d.5 d A40AT R 518 (23.55 =
5.76)% .(54.08 +4.71)% .(48.79 +8.70)% , 1 &
BETEE X EAM (425 £+1.92)% (P <0.01)
(A2),

Ehes .

A ERMESA; B m ARG 3 4.
1 AEREUNEGNEETRHERRBEL HE R f x40
Figl Change of retina after acute ischemia-reperfusion injury in
rats HE staining x 40

K2 AREEUANEGOBETRGE PL.INL EE# GCL @
BENEL(Fxs)
Tab 2 Thickness of IPL and INL and number of cells in GCL of

HHE EL )2 retina after acute ischemia-reperfusion injury in rats (% +s)
HIF-la ¥ : 5-CACTGGTGGCTCAGCAGTCTA-3 - INLEE/um  IPL A um GCL 4fa%/
F¥#: 5-GGAGCTGTGAATGTGCTGTGA-3 (“1/mm)
THY E#: 5-CAAGCTCCAATAAAACTATCAATGTG-3" EHEXMNEA 39.75+2.76  69.15+6.93  76.86 +24.45
F¥: 5-GGAAGTGTTTTGAACCAGCAG-3’ e R A
1d 14.03£5.2% 19.1727.66%2 30.77 +22.06%
13 St 34 35.04 £1.93%  40.44 £10.14% 51.17 £11.40C
R SPSSI3. 0 Gt A AX BT RAAE KT 5d 27.06£6.9%  45.12+7.36%® 59.16 £17.63%

20T A TR S HIF-le BB REEMEXNE
. P<0.05 ERERARITFE X,

2 5 R

2.1 YPMBERESR AR

HE Qe85 R B 7% OF % X B 41 K P R R 2 Ik
LHTEMTGCL M HES R H, AR 6N K E
B FE A 175 W 5 ke I 88 5 498 5 4 B R R A
(E 1), skmAEEEHLG 1 d.3d.5 d HRK IPL,
INLBEAMGCL Z4 MBS ER N HA T,
BEB/NP <0.05) (3 2) ;GCL Z 40 ML HE 5 i 8,
RERH,
2.2 AP R U TR B

TUNEL R WA AR ERERE, AR
FERANPHEEEREC ARAREE ;%o
Al TAELE, R A RIEFERE, AR
BT/, IE % A R AR LB L T 40 R skl

®p<0.05,2P<0.01 SEHFBAKYE.

w"lpiﬁ

A ERMHEE; B. i FERERG 3 d 4.
2 ARRAHUNEGRDBEEIRGEARBRARMAT
TUNEL x 40

Fig2 Retinal cell apoptosis after acute ischemia-reperfusion injury
in rats TUNEL x40

2.3 ZAYMBEYNK HIF-le EEKRDE
EFEMEARFEAMBEILFRSA HIF-1le HEH
RS EERGFARRUAMNBES EREEMH
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HHAHAEES GCLEUEREE RKEAPALH T
MR AR (B 3) ., StimfEEESR G
1d3d5 dAHMME GCL B HIF-1a B RA A
Y00 B4y Bk (47.88 + 14.71)% . (50.28 =+
13.11)% ,(43.09 £10.04)% , B E B TEH X B4A
B9(6.52+2.32)% (P<0.01) , 5 MEAREAT-FE
R, HEEEME(r=0.953),

2.4 & 490 B4 HIF-1o mRNA (935
1B % BE 26 2 ) B 55 48 i o HIF-1a mRNA A4
MEZXEN L0 0.8, BtMEFEFHRMH 144
HIF-la mRNA £ A TEZ0.82 +0.31, {53 d
AFHBEE1.29£0.19, 5145 5 d KA Z 0.91 +
0.11, B FHEF#HIE 3 d 4 HIF-1loa mRNA XX E
S5EFMBEARE, ZREHITEE (P <0.05),

A ERHMEM; B. B FEERG 3 d4.

B3 #0884 ERNARSEANRRNBETHREEANESD HIF-la IREFL x40
Fig3 Expression of HIF-1« in retinal cells after acute ischemia-reperfusion injury in rats detected by immunohistochmistry x40

3 i i

A Y R LT E R B A 2 B AT R B MR
WCEBRRETSHERNAMT LR AMES L3 #
JkA 2E X5 PR v P 9 B o 4 A Y BB IfL 5 P ZE B 5|
B 5% ol P RS o A AR e R gt ol 4 P R R 1 e 2
BHRENREEF: AMER ERAERE
ECARRHENIIEES, EZRERT HHH
. B, BF 5T 6k i S BB e 3 B
TEABREN., AERERES: LFE INL X
IPL R BB B 48 /)y, GCL 41 fa 800 2 ; TUNEL 3 £
ErHp1IdERMBEAREERT,3dERT-H
Rk 2 g, 3% BA A Y R 5k 1l 5 FT 51 R Y R
HMEUE T, B E A, P B Sk B A
MEHBEEEHERRAMEEHFREBRELT SR
b, REWFE— BB, AR KMWME, HEF4EM
KNEBEMK. A, 2REMEEFRRTFER
B N E RN AREE RN, 58 TR
W AEERSEAREE, CRESEHR T EE N
FlRmmET,

HIF-1 28 &4 T T 2 71 1 40 i B R L
BFESEE, Bl o BEM B TEHAR, 0 TEREHR
EYEYE. HIF-la RIBREZHREREH RN,
SEEKMNT HIF - ZREAERE , HIF-1o BERE
5 HIF-la RERRAEMEN HIF-1 —RE&,Ed S

HEREFMStERMTHEEMBIFEERNE
EEHBRENIAES AR LEER AEHIR
(HEEre BEAR ERES) UAGEESESS
SHAEBDRE, AAEENEYF ", HIF1
¥ FI 2 HIF-1o 78t EAH X5 R P /B A ok B 32
FIEY, HAT HIF 72 fl 8 80 I 8 % AR 40 i 0 o= Lt
GURLRMERNERERSEFENRREE RA
EHER B HRAST, — 2N T HIF 67 (0
DX-52-1,quinocarmycin 28404 ) 1E A F B e oK 1
R, {8 HIF-1a 590 R B S S LR R I %
REEEWIE , [UH Tezel %' R38R ALK IR 3
RS2k HIF-le R LGEEH L,
HIF-1a %58 5¢ 6 BT € £ B9 X 385 40 B ke 450 A 5 M 1L
MIZSE X E, Chavez 5% R P HIF-1o R HHEER
ERRBRRRNE ST EFRRAEN, BREER
S5 HIF-la 1k 7 882 00 0 BE 4 245 4 10 5 182
SEHLH . APFITIR R Bl B A B B T MM B HIF-la
Fik BENETE , H b UL BRI T EH 3 d J§ GCL
F HIF-lo [A¥E4I R A mRNA XA B &, 5Hb)E
MR RAETREEHERX, D RS REREERESE
15 HIF-la &1k, HIF-1o T 515 500 0 5 40 i 0 1=
RIGSAThRERIE ; F it , BT HIF-1 {5 5@ B2
B B B T LM B B i MR AR IR 9T . {E HIF-1a
TS U RS R R UM RA R TR R R
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ST REVRFHAERE, BRHE—PTBR

FMAGREAKRAMBES ok A HER G
B MBERERZE AL RET, B HIF-1a RiA
Wig ., ABIRESRERMARRRE HIF-le BRE,
JEETIREE 3 UL PR T 40 M O T R )5 Sx tL Zh RE B
1B, 84 )5 UL HIF-1o 3R B A 9097 2 T 8 AK8
P PR SOR R T — 2 MBI RYE
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