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Abstract

¢ AIM:To explore the mechanism of pigment epithelium-
derived factor (PEDF) in the development of experimental
rat corneal neovascularization (CNV).

e METHODS:. Rat corneal alkaline burn model was
established in both eyes by routine method in 40
anesthetized female Sprague-Dawley rats. The rats were
randomly assigned to 2 groups with 20 rats each for
topical administration of recombinant PEDF combined
with chloramphenicol or normal saline combined with
chloramphenicol (as control). At different intervals (4, 7,
10, and 14 days) of the treatment, rats were euthanized
and the corneas removed for immunohistochemistry
analyses to measure expression levels of PEDF, vascular
endothelial growth factor (VEGF), Fas and FasL. The
eyes of ten healthy rats were used as normal control.
Meanwhile, the apoptosis of neovascular endothelial cells
was detected by TUNEL method on the 4™, 7", 10™ and
14™ day respectively after the burn.

¢ RESULTS: There were high levels of PEDF expression
and low levels of VEGF, Fas and FasL in the normal
cornea. VEGF levels were significantly induced by
chemical cauterization in the groups treated with
chloramphenicol combined with normal saline,
demonstrating CNV. In contrast, the PEDF treatment

446

prevented the over expression of VEGF induced by the
cauterization and unregulated the expression of Fas and
FasL. In CNV tissues, the positive immune reaction of
VEGF was most apparent during the 7™ day and then
declined thereafter. However, the most positive expression
of PEDF, Fas, FasL was on the 10" day and then declined
slowly after thereafter. The ratio of PEDF/VEGF raised
from <1 to >1 in the course and the hinge was on the 10™
day. Certain time correlation existed between the dynamic
expressions of VEGF and PEDF and the development of
CNV. The expression of Fas and FasL correlated to PEDF
closely in the whole procession which may underlie a
simulative relationship between them. The apoptosis of
CNV endothelial cells expressed most positively on the
10" day and it was always much more intense in the PEDF
group than in the normal saline group.

¢ CONCLUSION: The expressions of VEGF and PEDF are
remarkably expressed in experimental rat CNV tissues,
and the fluctuation of which is consistent with the
development of CNV. The breakdown of the balance
between the two factors may play a role in CNV
occurrence and development. That the PEDF downregulates
VEGF expression and upregulates Fas and FasL expression
which induces the apoptosis of CNV endothelial cells results
in the inhibition of corneal NV induced by chemical
cauterization. The results suggested the possible mechanism
of PEDF in the therapeutic function for CNV diseases.
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neovascularization, CNV ) J& A A9 4E A AL 1, & M #h J5 Pk
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Fii%  KREBEHLS N 3 4. PEDF 39741 (A 41) R FER K
XHREZH (B 4) IEH 4 (C4H) . bl S m KR
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14d fEH LR F35, 1 TUNEL E&0 CNV P B2 40 ifd
FIPETE

R IEH ML AT LS 2 5 PEDF 3 3k FK
VEGF ik , ] IR £ — 5 (AL Fas Al FasL ik, £
s ] A5 A S AR 1A A9 TR, A 4H39K T B 4 (P<0.05)
AL R BB i G 4,7,10,14d A 4H VEGF f3R35
PUERT B 41 (P<0.05),PEDF B E L E T B 41 (P<
0.05) ,A 4l Fas/FasL (335 85 F B 41 (P<0.05) ,A
21 TUNEL 3300 21 (%) £ B3 A8 155 P9 5 40 B 08 T3+ B0 o
ToHEE AT B i T4 BR 4 (P <0. 05) o 79 41 K6 10 3] 11y
VEGF Y75 7d ik 2|, Ffi J5 T B Ii PEDF 1 Fas &
FasL 7655 10d S5 B, B 5 T B, BRBEi 5 26 4 ~ 10d,
VEGF/PEDF> 1, CNV 3% #f 4 4 I 35 20§ 55 10d )5,
VEGF/PEDF<1,CNV JFA B #THE AL .

Z518 . PEDF 401553 /5 CNV BIVEFIBLEI T LLUA 25 K
(1) N VEGF #9335, ¥4l PEDF/VEGF ) 3175t
{4 H CNV 2E K (2) 14 Fas/Fasl 288 7232 1K (9 %
55T O A 1A N B AR AR T A2 E CNV iR Ak,
KR ABHAE M ; R AT AR T T HL
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£ BT A 145 ( corneal neovascularization, CNV) J& 5
FAREAL AR5 R I 9 R K ff1 B RS R HE I 20y 2% D AH 56
B H UL B R ECE A BB RN 22—, HZ AL
Ao A A R R I A A R Sk
B E CNV B G R b A AR A, A5 N i R
£ [HAF (vascular endothelial growth factor, VEGF) J& H B fir
PR R 4 R I A IR, 8 R i A 4R T F (pigment
epithelium—derived factor, PEDF) H gy #f I\ b & A 30 B
Ve Rk A 4 A AR IR T PEDF 3100087 2B 1M 4 RO AL
I 0 A B, T B 8 A 0 ) 0 A P R A B R A T
R ME N AR E T ERERER, BTG 2
VEGF (A BRA5E T, A i, 5¢ PEDF {2 i L3 1 52
R T T AT v R L ARG L DR, FRATT R AN 1
PEDF X} CNV #i#1 rh Y5+ PEDF 1 VEGF 58 1232 1K
Fas/FasL'" & 1K (1) 52 Wi K2 %oF I 480 PN Bz 400 0 0 1~ 1140 3% i)
(TUNEL 329052 ), B AE#R1T PEDF Ik Bedi CNV 1)
B,
1 #Efn A&
1.1 808 R R AEMEYE SD KRB 60 H, fi g T EE RN K
SEEGE AR R 180 ~220g, 2 ~3 Y, IR AR
kAT HERR MR AR g, EAH AN AR L EATER T
PEDF 40pg( 32 [# PeproTech /A F]) ; et K VEGF it &
(db AR F) BS-0279) , %t K Bl PEDF Fiidk (b5t
AR AT BS-0731) , iR Fas Prik (ALt B A
A BS-0215R ) , S bt K Ml FasL HUAA (b 52 19 8 2% 2\ 7]
BS-0216R) ; BV 7 SP & F1] 4 il 24 71 & SP-9001 Fll — %
FLECOR B (DAB) WA (b Y HARERAH) ,
IRBH T AR 28 0, D2 10 780855 ( Olympus BX51T-PHD -
JUL,HAR) , ZREEE MR E S 58S B RS Image—
Pro Plus 6. 0( 3E [ Media Cybernetics A ) , FeAth A &35

FH R 7 B R~ B R VTS B 25 700 B SE B = 4R it . PEDF
DA S AR B R 7K W i 2 28 10umol /L PEDF i R
W, BT 4CkFRT& R,
1.2 7k
1.2.1 SR EE ¥ 60 2 SD KEFEHL/ K PEDF
TRITAL(A 41,20 H) A #Eh kX4 (B 41,20 H) | 1E
WA (C U ,20 H) A REE OSR M SZ5G IR, 3697 4l
FU BRZH R BT 10% /KA % (0. 3mL/100g) I8 1 13 39 R
P, 5/ L R R VR 3 1% R 1% IR V0309 20 40 9 T AR e , o EL A%
9 3mm [FIEIEACAE 1mol/L NaOH H 38430515 (30s) |, BUHS
TE AR J5 22 A U8, W T XUHR A i rp s B8 04 40, B8 258
4% S5 57 BV SOmIL JopA Az BRER /K vk 25 B | LA S5 R T
AR, A ZHZ5 T 10pe/L PEDF JiH IR K + 5055 0% IR ,4 /d
(1OpL/ ) 25 2wk ; B 45 TAEBIER K+ B R TH IR |
4 /d(10pL/IR)  FHZ 2wk, C AN TARATAL B
1.2.2 REHENENMNE HARITBHMET 3,7,10,
14d I BB AR LA 0002k DA DRSS 2% 1) O 1 A K 0
A AR A A AN [ R BRI & 5 AME, BUHE 3
A5 H A [ 2 AS [T F 481 CNV R B 4% Robert HL I 802
FRIAN . A=C/12x3. 1416 [ = (r=1)*] , 315 CNV 1A,
C } CNV FEEE B Ja b s 850, r A4 1 2l CNV KB,
1.2.3RBKRHELE KOS T3,7,10,14d WEEHF,
K HIUREF S VA ARS8 5 HOR B, T A I 57 T 4 f I 4
ZUE T 40/L ZR P REBEW T EE 12 ~24h, F K,
ARSI, A Spm ELLY) B AT IR AE A e e R
TUEE,
1.2.4 VEGF #1 PEDF 5 Fas ¥ FasL AR IEHAE
HUA BT R B85 30mL/ L H, O, BELIT P9 1 1 2o 4 Ak ) it
0. 01 mmol/ L ¥R IR EE 2% wh i =i FE B IR A& &2, 3 in 4 P41
IEF WML TR, i B, —Piis & 4°C i3k,
THIER T E 15min, DAB WL IR AR EE YL ik FE
WY B R O T WSS, 40 BT N B IR SR AR A
B , 20 A 2 0 3 R B 2 e T 48 9T R
#H, Bt VEGF, PEDF, Fas, FasL 4 4% (0 45 ok A2 HL,
K 22 WA B2 R 2 R s B 43 2R 48 (- HMITAS 2000 4
EHMEEER T RS |, BikY) R BHLERR 5 &
5 (x400) MLEF, M+ VEGF, PEDF, Fas, FasL %8 20 1k ¢
£, 1 3 24 516 9 A ( average optic density, AOD) , FER
G3HT 4 MR FRIA
1.2.5 TUNEL Z 4 BNEAEFENENEAR 4
VIR 5, B LSS K, & IR F 15min, PBS Pk,
A 50pL B TUNEL J v JE & %5 ( 35 F ROCHE 2 & i
i) TR AR 37°C ¥ E 60min, PBS Wk 3 Uk, AL
JE I K43, A S0l 554657 -POD , 7EIR & 37°C I H
30min, PBS 3 ¥, LA 50 ~ 100l DAB JEMIH IR , &
TP E 10min, PBS MYk 3 WK, IR ARREZ P4, & i,
FEICEE T R AT, i WS 20 A 3 (0 8 35 A48 (R [
PE, BRAIEL 6 MEAS  TAFEATHE S AR EF A T2 1l
PN B R
1.2.6 HEAT IS S M1 400 TUNEL 54 R,
Rk Ul A e S i B S A e N B R S SR, THAE I
PRSI, HIP M S 9 (0 H<2% , 1 H<3% ~9% ,2
<10% ~19% ,3 94<20% ~39% , 4 %>40% ), MEL4
VA Rz R T 440 B 3] A 22 95 T35 %X (apoptosis index, Al)
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B2 HBAARBREGESE 7d WAEHE 6 (x400 ) A A4;B:B4;C.C4,

Geit=2 0T A s 4 R SPSS 13. 0 SR it 4k
AT AT, THERORIR A x+s ok, g fA] AR LA
R 2001, Z AR B WG F 5 SNK—q K56, 115k
PORHHB ARG . P<0.05 HESEASH¥E X,
2HER
21 EFENEERKBERAEERLE  wbeliE% 1d
A 4URN B PEZHL A IS I R R TR R FE AR A, A B2 45 5k 7
I 54d ] UL AR LA D AR RS2 T B A K 28 98 1) £ B
K ML RN BT ; 05 )5 7d 58 A 145 AR K RE % 1L
A (K 1) 4355 10d CNV B B A8 K AR KL, JE iR Wy
B3, LA A B PR B A A e S 14d, &
SRR B A A A s E HED ), 8 A 55 A b ok
ALY/ N A IRIRIE , FEAS BT A A ZH CNV Y
INFBH(P<0.05,% 1),

2.2 ARMHA=HAKRAMEYIE HE £ A4 4d A
AT L5 A v i /D A A 5 7 d A A I T DB AR B
I (B 2A) 5 10d £ 3 2 P9 AT 0L A £ 0 AR i A
14d F B3 0 J2 0] 0L /0 08 AR LA, 45 I 40 /N o0 A B
B 41 4d £ AT LK R 48 M i B /b e AR i A 5 7d A
FEZ N AT UL Z B AR A (1B 2B) 10d M TZ N
AT UL R B ORI AR IS A IR K, A R 1Y) 21 4
14d Ff ML 5 J2 PN A A8 25 ik /D>, il LA 22 i A
M4, WAL, C AR WAEAMFF A M4 (K 2C) .

2.3 REIREA® AKX R fFE VEGF #1 PEDF 5 Fas &
FasL B ANMER ST WA EAEMABLE N,
SR LA P R 200 0 P e (2 BH P 24 SR A B €, DU 28 Sl
o, RS MR EE /N, AN 7 C 4 Y
F 2535, 753K [ P F2 BF PEDF >FAS>FASL>VEGF, VEGF
HUA7 55 BH M 338 T )8l i A B 2% , PEDF #ll Fas 5 FasL 7 /1
JE b Bz RN R SR AT DRk . AR Rbe i, YRR A
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F1 WRGEAEEAEA CNV ERELE (X£s,A/mm’,n=10)
sy i) A B4 P
4d 2.60 +0.15 5.31+0.46 <0.05
7d 10.17+0.25 16.90+0. 06 <0.05
10d 20.92+0.05 23.45+0.09 <0.05
14d 25.97+0.04 28.26+0.02 <0.05

A o504 —Ad
m 04004 — B
S 0.3001 —c4A
& 0.200 -
EL 0.100
0' 000- T T T T
Had #7d %10d 14d
B 0504 —ap
m 0.400{ _ g
8 03004 _ .
S 0.200 - ////\—\
FL 0.100 -
0.000 4, . . .
Had #7d #10d H14d
C 0.5004 — AfE —ci
fm 0. 400 ’—_’Bﬁl;,,——————\
S 0300 - /\
= 0.200
20,100
hl_ 0 000- T T T T
$4d $7d #10d #14d
D 5004 —ABE—oc |
W 0 4004 — BZH
8 0.300 /\
F 0.200 A
B 0.100 4
0.000 4, . . .
$4d £7d #10d #14d
B3 =AdmMiHailEFEMEREIETHHEEE A,

FasL;B.Fas;C.PEDF;D.VEGF,

WIRGR T4 2, Fak s YR )2 b TS A B T
(FE3), A4 B MALIUFP & FREYE T C 4(P<0.05),
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x2 A ERHARHAKXR VEGF 1 PEDF 5 Fas & FasL g AK#E AOD HLEEE (X+s5,n=10)

K pagl 4d 7d 10d 14d
VEGF AH 0.152+0.011 0.415+0.023 0.293+0.012 0.196+0.014
B 41 0.230+0.012 0.489+0.013 0.323+0.011 0.247+0.011
CH 0.060+0.011 0.060+0.011 0.060+0.011 0.060+0.011
PEDF Ad 0.298+0.012 0.392+0.015 0.419+0.016 0.367+0.017
B 41 0.184+0.013 0.272+0.013 0.373+0.015 0.284+0.016
C# 0.151+0.013 0.151+0.013 0.151+0.013 0.151+0.013
Fas A 0.123+0.015 0.230+0.016 0.286+0.014 0.171+0.024
B4 0.092+0.011 0.173+0.022 0.232+0.021 0.145+0.021
C#H 0.058+0.013 0.058+0.013 0.058+0.013 0.058+0.023
Fasl. Ad 0.078+0.013 0.298+0. 026 0.423+0.035 0.328+0.022
B4 0.043+0.012 0.143+0.024 0.312+0.036 0.245+0.026
C4 0.083+0.016 0.083+0.016 0.083+0.016 0.083+0.016
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TSR, & RE BB B4 I A5 P9 R 40 2 3 4 Fas
5 FasL( fil R Fas-FasL £240) " /- S48 T A Th g 7E
Z P B A PR AR T R E ZEYEH . VEGF Fl PEDF 3%
TR AE 0 X MRS AT A A A T R R 2 FRR
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L7 4d 7d 10d 14d

AT A 5.43x0.31  7.49+0.60  10.25+1.12  7.12x0.44

i) IR B4l  3.41%0.22  5.34x0.58  8.63x0.98  5.14x0.32
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