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Abstract

¢ AIM: To describe the expression of hypoxia-inducible
factor-1a (HIF-1a) and erythropoietin (EPO) in rats’
corneal and evaluate its potential effect on corneal
neovascularization (CNV) growth.

¢ METHODS: The young SD rats (3mo) was chosen and
randomly divided into 2 groups, which were
experimental group and normal control group. CNV
model was established by alkali burn, and the length and
area of CNV was observed everyday after operation by
slit lamp. After that, the expression of HIF-1a and EPO
was measured by SABC and RT-PCR methods at1, 3, 5,
7, and 14d after alkali burn. The data was analyzed by
SPSS 20.0.

¢ RESULTS: The area of CNV was increasing at 1, 3, 5,
7, and 14d after alkali burn, and the peak point appear at
7d. The growth speed was decreased after 14d. SABC
method told us that no HIF-1a and very tiny amount EPO
was detected at normal rats’ corneal. The expression of
the two factors increased at 1d after alkali burn in corneal
epithelium and endoderm. The results of RT - PCR
showed that a few amounts of HIF-1a and EPO mRNA
were detected at normal group. The expression of the

two factors was increased at 3d after alkali burn, and the
peak value was found at 7d, however, it was decreased
at 14d. Statistical difference was found at different time
(P<0.05).

e CONCLUSION: HIF - 1 and EPO is closely related
to CNV.
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AN IEH AR R I HIF-1a B35, 7T W EPO,
BBetsi 5 1d B HIF-10 & EPO s ih Mg | 25354
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P PB, RS R N2 ONV B R AN MR 22 T,
MIFSE CNV & A 973 0955 48 o A8, XF T B AR CNV i) &
HERBHAEZENE X,

WF9E R B, ke 1 I 2 SRR BEBEIA | £75 R dfe 1
FUIRTS ARG T A L4510 | 90 BN | 2 B PR 1 o 45 4
ZRPRREHES CNV &4 56 Hodh 4 T e 2
BRI EL CNV EAEMIR RN R Z —2 ) WRBIR, B4
5 HF-1a (hypoxia—inducible factor—la, HIF-1a) J&
BEUIRES R RS PR & FE TG PE (0 55 S IR 7, AR R 5 5 4
SICHE S AL 00 55 ot A5 B A A o R v R B AR Y
[F] AR 2T 40 i A il 2% (erythropoietin, EPO) 1 5 i %
YIRS SR 5 HIF- 1o X EPO (4980 B4 I J2 Fo At
CNV ZA (VR F 20 6 H AR 90 2 Bl e 45 2t
SERER CNV AR W8 CNV (A4 KB, 3 1 FH S s 4H
21427 M RT-PCR %A K B CNV ZH4Urh HIF-1a &
EPO (A1 O, U125 T 5 CNV & AR & R ¢
Z VPl HIF-1a &2 EPO 7€ CNV KA Fay ] e bl R
I R CNV (26 S HE 7 17 AR
1 #RF T %

1.1 &8

1.1.1 REshY  fd R 3 A IE TN % SD Kl 28 H, 1k
JiT £ 200 ~250g, SEAEAS FR , 52 56 1l 24 B kT b F 455 i A XL
IRJCgE R, REALAY WP 4, DR 15 S 0 4 25 1, IE X
MR 3 H ., See 2 A7 IRAT A R tnibe s 7. CNV B A2
HR LA AR B ER K A Sl S 56 X BR L 7E 3h 40 1) 3% M S 56 1ok
Hh RS SR ST SIS B AT R

1.1.2 ZWKF  —Pi. BT KB HIF-1a & EPO 58
BEpii (RN F])  SABC ] & A1 DAB (A ik
&AL 2 EYWEARFRAF) , BB PBS 28 MK,
RT-PCR kits( 3&[E MBI A F]) , PCR 54 ( R 1 - ff A
WTRERARAH),

1.2 7k

1.2.1 ERFIE  ENEIR S0mg/ kg F1.5 75 2 25mg/kg %
1:1 FEBIRA T R T 1 4 B AR, 22 /R BIL PR SR 3 ¥k
FEHREE, M5 7 V8 PR 45 B MR, BA2 2 ~ 2. Smm (Y[R
FEVELR 32 A 1mol/L NaOH ¥ 1 min Ji7 , B UE4R Fr ik iy
G BT R B R A B g 10s, BUTR 984K, FH 0. 9% 4=
PEERTK Wk £ 158 B 5 A8 1min'® 5 K BRUZAZ IR AT 0. 9% 7E
PRER KA 1mol/L NaOH ¥ WA A B % R B be 17 )5 3d
& Him A Z IR 24 K B IR 1B g

1.22 AEHENBTHEBINE EE)S 14d N, 5K
FRZABRAT S0 00 X458 A T 25 2 o %, A 55 1 /K i 15
Bt CNV B E] K I A, £ K B R 2
% Seo Z5'OV Y RERUE 0 G, TCAKI 1 G R BEAK 2 4,
JKBRER , CNV 3SR A AR = RO A A s
e H BT AR LA R A U B DA G S i B N R )
pac) A e N o S || =S S S - R (O 7 1
Robert HLR%07 AR S=C/12x3. 14x[ P =(r-1)" ] 1154
CNV TR, H € SAsg Az il i 58 K f I o) (5 J b s 8,
MR (KR AL N 3. 5mm) 1 A CNV A
PEGR N AR EE

1.2.3 RALRREERE 50 TbElis 1,3,5,7,
14d FEHE] 5 E S H A, AbBE S5 4% B BUHR AR BR, 59 R A
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Tmm FESUBE A AR (B fAREE L% ) I, BORI 2B 148 A= ) 23
FAELLZL X2 BT TF , — 2 H 40% 2 5 W 1 2 I A o
WA TR ALk E g, 55— HF RT-PCR 70 #T,
1.2 4 R AANFERNBEAL R HF -1« & EPO
BEARNRIE WA R R S 180k 2 e a0k
(SABC ) 1 HIF-1a K EPO B33k, #e BRIk & i
W AR, W ML S, PBS Mk, 92°C ~ 98°C AR & &2
15min, %A 2h, PBS #p ¥k, 1EH 1L 107 64 10 ~
15min, 53 R I —HTARPT R B HIF-1o 2 HPO HL3ERET
PR ( TAEHRE ]9 1:100) ,4°C vKAS S92, T InsfAR it 81k 4
FEFRIC A 40, 25 IR & 40min, T /1 SABC TAEW ,37°C
% 20min, DAB (4, SR KRR G Y, ik B EH A,
PBS & i A il — Pt 4 bk A R Y o 2s (% TR
2 R TSR A A B o H Uk e B 25 5L LU
T 6 S ( K ) AT B S A SR Sy BE P 4 A
1.2.5 ¥ FE 8 RT-PCR #&ll CN\V AL HIF-1a &
EPO mRNA fJRix  SCIHAEAD TR (1) MAEELE RNA 4
B o 5 A1y SRR AR A T U203, A 1mLL Trizol , IR IR 2)
JafE A 1.5mL Ep &b, G 07 4 0L 32 HOM B S RNA,
(2) 300 5 537 S A B eDNA ;4% BB 3l 5 S) 4 57) & 156 1
e, R 8 —4 70°C 5min, 5 =4 37°C Smin, 5
= 42°C 60min,70°C 10min £, (3) RT-PCR:EPO 20uL
VAR R, % Taq DNA 3 & B (5U/mlL) 1L, 25mmol/L,
MgCl, SpL B35 14 1pL, FIE5 14 1L, eDNA 2pl,ddH, 0,
10pL, Horp BS99 .5 ~CGCCTCATITGCGACAG -3,
TUE PP 5.5 -~ AGTGGAGCGGCTTGGGT -3, b %A
55— 94°C TS Smin, 25 94°C 30s,55°C 30s,72°C 45s,
AL 30 AMIEER, Bl 72°C ZE(H 10min, HIF—1a 20l A
()51 L3519 . 5~CCAGATTCAAGATCAGCCAGCA-
3", Fi:5~GCTGTCCACATCAAA GCGTACTCA -37;(2) JZ v
2 .95°C TR 308 395°C U 5s,60°C 1B 2k 315,40 MEFR,
SRS L PCR P21 T 1. 5% SRl BaEEE 4Tk, PCR
TR Eagle eye 11 EMG A B AHEAT IR BEAEL A0 BT, &5
B LI EPO 52 B—actin mRNA §" 34 7= 1) i) JK B AH X
RN

Giitef o M B R SPSS 20. 0 48 3 #1144 Ak
BT R A B b i 22 (x ks ) RoR . AT HLECR
FHEA R 2R 7 2208, b R LR AT LSD - K 36, DA
P<0.05 AERALGIHE L,
2HR
2.1 AIREAFEMNE bt/ 1d, MR R K, R W,
BRI A AR K S A B AR 2d LA AR i A 2R A A
% Wbetiifn 4d, CNV K A MG N, 2 BRIK, 5 Tmm
ZiA57d B3k 4mm, 04T A RE R, B ROk A5 10d
A A Ak e 0 I A K B Dk 12 14d B CNV 35 7mm,
M A4k E AR A AR K (AR5 85 B, i AU — 25 1
Geits b R BRI 1,3,5,7 ,14d, BER A ZE K | £f
JEK BN EE , CNV #8110 ~ 14d J5 F R K s 2
CNV A P Ul 15, S 06 X6 I 4 oK & B AR K b K2 B
i CNV KA H A SE6G 20 5 S50 % B2 K T B % RETE f
K e A B R 3 A A TR AL () 22 SRAFAE Ge T
(P<0.05;%1,2;K 1),
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F1 WRGEXBEARFRERBREKMIRBEEER R(%)

(] 0% 1% 24
1d 1(20) 4(80) 0

3d 0 4(80) 1(20)
5d 0 3(60) 2(40)
7d 0 1(20) 4(80)
14d 0 4(80) 1(20)

F2 LWANRREE CNV KERER (X£s,n=5)

CNV 1d 3d 5d 7d 14d

K (mm)  0.00£0.00 0.85+0.17 2.21x0.10 5.49+1.24 6.15+0.64
A (mm?)  0.00£0.00 8.89+1.37 18.11+2.23 33.40+2.01 36.13+0.89

2.2 RAARBEARAD HIF-1a & EPO EAHIKRIE
HIF-1o 76 1E 5 KA BEICH L, EPO 76 M B 1 1z S N
A ISR, BB iE o R RA R K U R L
S | PR 200 B LA BRI A I A PN R A v A e R
PSS . HFR A TEEti 5 3d R4 1o, 5d t—2
W 7d iR B B G A EARBE 1 JE 14d fA RS 2L
HIF-1a M EPO ik K2 W 15 A% , — 38 76 R 3835007 &
FREE LN —3,
2.3 BAKR CNV AL HIF-1a & EPO mRNA &
& RT-PCR .75, 7€ 380bp ALK 2] EPO mRNA ¥ 3
FEPI R 201 bp AR AN 2 B —actin 3714 ;= 1 1) % ik
%l 2A y EPO 5 B-actin mRNA $" 4 7= 4 ity JK £ AH X L
AR, KA HE 1,3,5,7, 14d AR, 7d i)
Tk, 14d 5B TR B4 TIER . HIF-la
5 EPO mRNA ByFRiEmEEA —F (K 2B), RHHHEER
J5 225 W 25 R, 45 B E) A A AL 20 EPO mRNA 11
Tk ERAGIFE L (F=802.21,P=0.000) ,
3 itig

CNV J2 A IEERRRE 195 19 5 D5 A E , T B 08473 i 3 2=
A5 IR B AR A L AR 2 s B A B R, AR T
KB W {7 A S A P 45 e A KA I 2 27 o Gl i
STRE R CNV IR B & 2, TR s — R 50 40 K
TG 7, Fe 45 CNV (TR R . HIF-1a 2 E 4
K BUAE B EUIRES T R S R PR 0 PR IR e sk T O L
o T U PR ) e AR A RO IR MR T, 4n EPO
It o B M E N K A K I F (vascular endothelial
growth factor, VEGF') T e PSS B | CJHIF -1«
F1 EPO AT BETE ff A e 105 A I A8 3 A 0 2ok R o & 4%
BZAEA,

HIF-1 2 — 50 R AR 2 20 M A= i il 48 AR 4
I AR | 48Pk RN . B AR 1A O 3 R SR 28 1 — A
FE AT B HIF- 1o W47 FI HIF-18 7 B {7
A, Hor HIF -1 o SIS0 2 e — A9 S0 5 T 3%, 32 IR
WS ERE HIF-1 3G B 5L N4, ek
I 55 (AL ™ A — R B SAE  J N, 6FAIR S A B8
R ZUMAN I A A AR B BB X, Hep ik
WFSE R I, AEXT O WURESE g S (A 5 vh ) 2645 A Hi3E
T HIF-1a 5 MERNEDIRR"  RAOTWLRIEE
SEAERPUR IR E 1~ 7d, CNV B W s K, 7d
S A K TR R R AR i LR A KE K, 10d 3k
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B2 EAXBRARERESFEHALH EPO 1 HIF-1a mRNA
BI&RiE  A.EPO/B-actin;B:HIF-1a/B-actin,

G IS TR AL 14d B CNV KK (HAR TS it .
5B R, BT 2% 1E & X A8 2 KRR A R A 40 ok R B
HIF-loa R HBRE R G G 1d HFR A% B, H b
FE I ] 4 RS 20k S Wi IG5k, 7d i R Ik A A B, 14d B A
CNV 1A%z 7d BfBE K {H HIF-1a 55 A FEE TR, B
PRI 5 325 1 S5 A 285 SR — 350 Fl I B 4 B 21 4
S S ] BB AE S I BRURR P HIF -1 1922 3K  HIF-1a 119
FEIRE— 25 B AR A T R 7, 5 8 CNV A K,
7d B H A B R R4, I CNV A9 AE KRR A ARk,
Gy EWN A s Bl R R T T M, AT e i B AR 5
S AT R 2%, AT CNV AR K i7E AGE AR 3, (R
FIRFFLAFTE B CNV ATk —20 A K {H 3 B2 B 2 012
B2 HIF -1 o ZTERERE 507 0 SO Anfa] Ji5 20 10045 3 A= 1 i
FE I FLA ) I 45 A 1K Do 2 Fe TR W2

PERHE R HIF - 1o J2 270 20 21 20 i A= o A i 4
R DR B SR TG ¥, L 4E EPO G B 11 L VEGF LA
F—Z 5 AR R RN, Hodh EPO J&—Fhbl
FALE A MR, e e A S A A RS B
HA i S 51 T HIF- 1o W 5 0 5 X — 5
R FRATIXE EPO BUWRERE & BRI H K B ARl 40 o
it EPO M 235, X Al BB 5 A B S 1 i A= K A A
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Ko BB 1d SR BURRIEL HIF-1a 15, [ EPO
R TR AL T R, HEAE SRR TR SR B HIF -1«
FEAR—H, $78 3 Z 6] AT BEA 4 DR AR B R &R
PN, HIF -1 J2 EPO ¥R AES 5 CNV AUJE A
IR, AR A IRAE SR AECIRAS T I ZHSUE &2 (H I BAR A AR
BT B AW T @ e St — ST

LEE AW AR AT e i B CNV I il
AEA BEAIL A - A BERCRE 5 e 1d I, 5 5™ gl affL 3R
SERN S RS SR AR B0, T AR MU | FE ol i 2 2 ke ot ke
SIS, IOy 1 40 R A AR T 375 e A SUR AE VT,
HFPR N R B A S HIF- 1o FIR R, Hot— 50
W EPO YFRIK (R ML AR AR 055 7d 2% Fh LA B 2k
L A K v 0, RIS HIF 1o A1 EPO (922 1A 5, It
W AR UL S 3l FA IR B SECIR S HGE , HIF-1a
1 EPO HYZik98.55 , CNV A1, IF 2 it 0 &6 0 iR
1. HIIA JHIF-1o 7] B2 CNV &A= (19 H 246 3 A
R —, Hal i I8 EPO K 4% B fiL 48 Az il Y 1~ iy ek i
25 CNV kAR e
SE 3k
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