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[ Abstract] Background The suppression of retinal angiogenesis is one of primary treatment targets for
retinal vascular diseases, so seeking the intervention targets of retinal neovascularization is a hot research. Studies

showed that insulin-like growth factor 1 (IGF-1) can promote the growth and restrain the apoptosis of vascular
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endothelial cells. However, whether IGF-1 is an intervention target for the treatment of retinal vascular diseases is
unelucidated.  Objective This study was to address the effects of IGF-1 on the migration, apoptosis and capillary
tube formation of human retinal vascular endothelial cells ( HRECs) and mechanism. Methods HRECs were
cultured in vitro, and the cells in the exponential phase were prepared for subsequent experiments. The expression of
IGF-1R mRNA in the cells was examined using reverse transcriptase PCR assay. Different concentrations of 1GF-1
were added in the medium based on the difference of tests. The relative free-cell area difference ( AS) after test was
measured by Photoshop CS4 software and compared among 0,10 and 200 ng/ml IGF-1 groups 12 and 24 hours after
cell scratching, respectively. The cell apoptotic rate was assayed by flow cytometry and compared between 0 ng/ml
IGF-1 group and 1 000 ng/ml IGF-1 group, and the number of capillary tubes was examined by Matrigel test and
assessed among 0,10,100 and 200 ng/ml IGF-1 groups 24 hours after addition of IGF-1. The expressions of platelet
derived growth factor (PDGF)-BB mRNA and caspase-3 mRNA in the cells of the 0,500 and 1 000 ng/ml IGF-1
groups were detected by real-time fluorescence quantitative PCR after adding IGF-1 for 6 hours. Results Cultured
cells grew well and attached 90% confluence 2-3 days after incubation, and IGF-1R mRNA was positively expressed
in the cells. In 12 and 24 hours after scratching, the relative migrating area of the cells was gradually reduced with the
increase of IGF-1 contents. The AS was (4.83 +0.61) x10° um® in the 200 ng/ml IGF-1 group, which was
significantly larger than (3.28+0.64) x10° wm® in the 0 ng/ml IGF-1 group 24 hours after stretching (¢=-3.707,
P=0.021). The apoptotic rate in the 0 ng/ml IGF-1 group and 1 000 ng/ml IGF-1 group was (18.77+2.37) % and
(12.05+0. 88) % ,with a significant difference between them (¢1=2.869,P=0.046). The number of intact tubes was
significantly increased in the 200 ng/ml IGF-1 group compared with the 0 ng/ml IGF-1 group ( [20.33+2. 83 ]/well
vs. [17.94+1.96 ] /well;t=-2.940,P=0. 042). Compared with 0 ng/ml IGF-1 group,the relative expression level of
PDGF-BB mRNA was elevated and that caspase-3 mRNA was evidently reduced in the 1 000 ng/ml IGF-1 group (¢=
-3.489,P=0.025;:=7.287,P=0.002). Conclusions IGF-1 can promote the migration and angiogenesis of
HRECs and inhibit the apoptosis of HRECs. These effects of IGF-1 probably are associated with the up-regulation of
PDGF-BB and down-regulation of caspase-3 in the cells.
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WS BEEN RIS Z, 2R AR R L (1=
-2.940,P=0.042) (& 5E) .

o T Y :
5 AERERE IGF-1 A
HRECs TEEFEH A ER
A:0 ng/ml IGF-1 £ 20 s I i i
B K, B B D (%400, B3
=125 pm) B:10 ng/ml IGF-1
24 M A T BB A5 325 0 ng/ml
IGF-1 2] ( x400 , 47 K =125 wm)
C:100 ng/ml IGF-1 20 41 Mfi JE AR 1Y 45 16 4 12 42 /N (x 400, 5 R =
125 pm) D200 ng/ml IGF-1 20 4fl JfL I8 A5G 1 48 i 45 A A8 /D, i 1
% (x400, k3 R =125 um) B R[5 f Wk B IGF-1 41 HRECs 57 845
JEETE BB (1 B EE F=0.260,P=0.048. 5 0 ng/ml IGF-1 4 [ %%,
*P<0.05 (PRI F I 2550 M7, LSD-1 K3 ,n=6)  IGF il AR AR H

Ong/ml 10 ng/ml 100 ng/ml 200 ng/ml
IGF-141 GF-141 1GF-141  1GF-141

SERAG TR AR (A4)

2.6 KA & Wk BFOIGF-1 41 HRECs 1 PDGF-BB
mRNA J% caspase-3 mRNA {3k

S POt E & PCR A 45 2R 7R ,0 ng/ml IGF-1
24 .500 ng/ml IGF-1 24 &1 000 ng/ml IGF-1 4H 4 fifg
PDGF-BB mRNA A%} ik & 437724 1. 07+0. 04 0. 97+
0.09 1 1.510. 12, caspase-3 mRNA #AH % & ik & 47
7 0.96+0.02 .0.92+0. 03 F10.72+0. 07 ; 21 1] 22 1A kb
BESMAESG ¥ E X (F=25543,P=0.032; F =
34.468,P =0.024) ; H 711000 n/ml IGF-1 Z1 PDGF-
BB mRNA X} %3k & 0 % & T 0 ng/ml IGF-1 21, 1
caspase-3 mRNA A%t K &£ 2 F /KT 0 ng/ml IGF-1
H,ERYAEFEITFE L (1=-3.489,P=0.025;1 =
7.287,P=0.002) (& 6) .

& 20 12
7 . K
1.6 ® 1.0
' 12 = 0.8 a
=N £
< < 0.6
0.8 z
Z £ 04
Z 04 02
g' 0.0 @ “q.;) 0.0 @
5 Ong/ml 500 ng/ml 1000ng/ml &, 0ng/ml 500 ng/ml 1000 ng/ml
2 IGF-141 IGF-14  IGF-14 k IGF-141 IGF-141  1GF-141

6 SCRFPEskEE PCR E# & 4EH HRECs F1 PDGF-BB mRNA
F0 caspase-3 mRNA Ry X RIZEE A: % 4 HRECs 7 PDGF-BB
mRNA fHXf F A L F=25.543,P=0.032. 5 0 ng/ml IGF-1 2
WH,"P<0.05 (B[R K J5 2243 47, LSD-t ki %, n=3) B: &4l
HRECs H caspase-3 mRNA HIXF ik 5 L3 F=34.468,P=0.024.
5 0 ng/ml IGF-1 4] b4 ," P<0. 05 ( B [K 3 Jy 22 4y B, LSD-1 k5,
n=3) PDGF: M /MRfiTA: A K T IGF : i & R AL KA T

3 it

IGF-1 J& Hi fft 22 200 Jf0 | T 200 J 45 22 b 200 JHd 70 6 1)
EERE AR BN W NN B NS 5 /% | 2 $UY<i
B RIS AN AR 22 53 B 2 Th e ™
WHFE R, IGF-1 5 32 f& IGF-1R &5 & )5 , Al i id w%
fg Bk UL EE (-3) % B ( phosphatidylinositol-3-kinase,
PI3K) 122 25305 A6 8 13 356 — 40 S M5 5 1Y g
( mitogen-activated protein kinase-extracellular signal-
regulated kinase, MAPK-ERK) & 5 & R IE £ & M
B R A0 L P G A= AR 22 R I A L TG -1 RE A T ok
i 3 A LA TR R A UL )P T bR A 1T R
AEEE L H TG T IGF-1 7 HR B A i
i R e AR T RIE A 2, O Tk — 2B A5 1GF-1
AT A LA PR RO TP B 5P AE T R RIL A, A BF 5
TEMR SN F7 HRECs I I\ E 20 IGF-1 25 | #E47 T 91,
WL%E IGF-1 %] HRECs iE#% T & B 180 L A8 26 A
FHOG IR 73 W8 55 R W)~ AT R RS ED

R oA 1T A Y B2 40 A T T A I A A
P A AR R A Y I RE R I K B R B
BER W IR R KPR R R TR AR e 5k PCR
Rl E5E HRECs W fE 745 IGF-1R mRNA [y 33k, ##
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