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¢ AIM: To investigate the effect of angiotensin converting
enzyme ( ACEl ) on suppressing
neovascularization (RNV).

e METHODS. It was a random control
study. Thirty-six seven-day-old C57BL/6J mice were
divided into two groups randomly including hyperoxia
group and ACEl group, eighteen in each group. ACEI
group and hyperoxia group were exposed to 75% oxygen
to establish a model of oxygen-induced retinopathy, and
received daily intraperitoneal injections of captopril
10mg/kg and the equal amount of saline respectively for
five days continuously after box.
Fluorescent angiography was used to assess the vascular
pattern of retina. The proliferative neovascular response
was quantified by counting the nuclei of new vessels
extending from the retina into the vitreous in cross-
sections. Angiotensin Il (Ang Il) and vascular endothelial
growth factor ( VEGF ) protein levels in retinas were
measured by Western blot.

e RESULTS. Fluorescent angiography presented increasing
neovascular tufts with fluorescein leakage in hyperoxia

inhibitors retinal

experimental

leaving oxygen

34

group. Neovascular tufts and fluorescein leakage were
decreased in ACEl group compared to the hyperoxia
group. The number of endothelial cells of new vessels
extending from retina to vitreous were decreased
significantly in ACEl group compared with hyperoxia
group (P=0.00). The expression of Ang Il protein in retinas
were decreased significantly in ACEIl group compared with
hyperoxia group (P=0.00). The expression of VEGF protein
in retinas were decreased significantly in ACEl group
compared with hyperoxia group (P=0.00).

¢ CONCLUSION: Early treatment with ACEI could inhibit
RNV to some degree and protect the retinas.
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B - PRI I A5 R 5K 2R A A BT 1 77 ( angiotensin converting
enzyme inhibitors, ACEL) X% /¥ B35 4= ML %5 ( retinal neov-
ascularization, RNV) F9FHIVEF

Tk SR BN ISR . 7 K C5TBL/6) BT
RN 36 FL BEALY A 2 4L R AR AR ACET 41, 4541 18
H . ACEI 4 A1y 48 41 /)y BRUEE ST 40175 S 40 09 g A8 A 78 |
AR R B 205 ip RAEIE A 10me/kg A1 S5 A B ER
KBS 5d, R HIDEEER A HE 100 0 M5 W54 1Y)
PRI AT A U s VR I B 2300 e JF i 4T HE Qe
THECSE W AR I JIE P B JE 1% ot 487 PN e 4 T A% B SR
Western blot Kl AE [f 45 55K 25 11 (angiotensin 11, Ang 1)
I A PN R 4B A 1 R 7 (vascular endothelial growth factor,
VEGF) # F YA

BER OCER MAEWETE LI A F 2 e AU AT LR iR A
M, P B2 6B TR, ACEL 255 v S 4H A0 90 Ao A4 1fi.
WD VOB I . ST I R SIS 1M A8 PN B 44
MUR%%L . ACEL A A />, 2 S A Gt B (P =
0.00) . MM Angll 2 K IEK P ACEI AL = AL T
P, 2R AAGHEE (P =0.00), M VEGF &1
LXK ACEL A m /A M, 2R BG5S &
X (P=0.00),

2 W ACEL Al —E TR B H] RNV I,

SRR - M4 KR 10 1M 45 5 K R e 4 a4 o 590 5 1 7 PN
¢ A A PR 5 AL R 5 A i
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A0 X JES B 2= 145 ( retinal neovascularization, RNV ) JE
AT DA O 9 BB i | HES i 5 2 45 ™ o 5 e 40 g 1
SAEN . R RNV 2B R B 250 R 58 2 B, (0 A
TR 275 2 55 M AR A0 AN (0T 107051 1) 400 i X1 o of
BN A4 K B F (vascular endothelial growth factor,
VEGF) , i34 i 95 PR Wi 4 5 5K & 11 angiotensin
1T, Ang I1) "' i Ang 1T 0] G854 5 A 1 PR 145 0
VEGF AHEAE IS me 4L 9 62 1) J B Ry g, e 24 L [m]
BORNV IE” o B, M) Ang 11 A] BEHE 23 A BT Al
1BYT RNV — MBI R T2, FRAT 5 i wiksE H rY 7
TRV RNV AR & Ji it F v il 48 5 9k 3% 2 46t il 100 )
71 ( angiotensin converting enzyme inhibitors, ACEI) & G 3%
A RNV B9FEH]

1 #EF A &

1.1 98 S2se sl B 7 KA e CSTBL/6) 1 ik 4t
B /N E BERER 22 ) 36 K R i 4.0 ~
5.0, MEREANFR , Szl bk B[R] iR 5%, e shiy 1 BAq 3)
WK BARAE, AR . 5290 sh ) K S 25 A5 1
FRMFHARZ B2 (LR s & A0 ) . 25l .
I F] ( 3E[E Bristol-Myers Squibb /A ] ) \BCA & H & &
R & (L Pierce A 7)) ECL & GIAF & (£ H Pierce
AT B EURR RSO R (£ Sigma 2AH]) Hbih
B Angll Z SERESTIR (L [H Sigma 24 F]) A/NE VEGF
ZyiBEPUR (£ Sigma A F) EH/NR [gG-HRP (£ H
Sigma A H]) .

1.2 5% S BRI ST off 36 7 Kl C57BL/6)
TH G/ N R BENL R 2 4. = A 4L ACEL 41, 5541
18 H, M Smith 55" 1 77 2k G 37 S5 5 10 19X R 28 A5
R, A AL ACET 21 /)N BRI 2L B (RS T 95 P AR
PER WL N (75 £2) % ,5d(BRUIE 12 K) J5 M3 1EH 25
BB, N AR, ACET 41 N R AL AE H 43 ip
RACEFI 10mg/kg RIS/ PREL K 25 5d, Fr A i)
PREFELEE (21 £ 1) °C DL IR-BIEIEER ] 12h/12h, 5¢
T LA TR 0 X B a2 2l RS 17 R/ BRI 4
FK SRR i R SOL R T 1mL 1 40g/L ZE
B 2750 HETE (0.03ml/g) M HUIR R, T 40g/L £
RIPErD T Th, Ui 20 o062 AR A v S5 R PR X
FRUIFE | BTN 3 18 1 1 700K 0 D00 R SR JH 21
TR WAL PR I8 110 T 25 AR Ak 9 B O P SR )
A N B ARMEAZ T2 2R B 17 R/ R4 B4l
FREREKIS , T 40g/L 2 R I [ 24h, 5 FUBLK , A 0
LI PAT T AR I B ) AR 3% 2 4um D) HE B
B HIRERI 10 50 U1 Fr, B2 40 3K, i 6] — 45 4E 3R
FHEEHL B A6 WA N X0 FEAT A B ik D) 7 58
T ) J5E PN R I 6 PN B A M A B, 3 SR e I
TR B R A P R AR A IO RS Y A
BRI AR AN, AL EE BRI N e 5 N SR T I
ZIIMNAS N B 4 fIA% . Western blot #:1 Ang 1T & VEGF
MR 2 AR 17 KA/ N 10 45O I 5

F1 MERMMEE Ang 1| #1 VEGF EBHEXRIZERIELE

x £s
WKIEME L »
A ACEI 2
Ang I 0.379 0. 006 0.091 0. 007 0.00
VEGF 0.401 £0.007 0.096 +0. 005 0.00

HAVE T, FH BCA 1 a0 60 o 40 1) e 2 41
FUR i, B B 30pg, L 10% SDS-PAGE HL
K (4°C 120V ,2h) S E A, BRI E A AR 2
TR 2T 4 ML | F 40g/L RS WY, T 4°C F i e
AR FR AT 4 R UE ISR R S R I R 4 A i K DB I T
Hebi/INRL Angll Z 5 BEHTAR (1:400) Sedi/Nl VEGF £ 58
FEHLAR(1:400) 76 37°C T ¥ H 2h, TBS-T 2% ik v e I8 it
3 WA BB 2 — P FE /B IgG-HRP (1:1000) ,
37°C I E 1h, TBS-T 2% il F- X i U f5 , ECL 1k 2%
KR, KA B-actin(1:400)YEHHNZ R, W Quantity
One 4.2 BXAF4HT, 50 B HL LA 2 Ang 11 VEGF 2571 K%
H'5 B-actin £%7H UK BEAE Y OB, 7R 45 418 A AE X 23k
K-,

Geit2g oM A B SPSS 16.0 for Windows i
RGN G55 U & + 5 325, it GO 4 ] e R
FHASTREAS ¢ K56, 9 728 i 1) A &M R H Pearson #H 2C 43
B, L P <0.05 fENZESF A4,
2R
2.1 WHREMEEFMMARG R o A A28 AT
K TOHEE DX, A0 B I A5 AN Rk | e A7 i, JoE i
DX JE L AT LA B A A A PR B 9B T s ACET 41 5
T S A I AT S R0 B sk e, B A 1 A AR
22 RBUMBEARENME N EEMZE Al
4 22 5 5 A0 D) 58 A A T A5 DA B2 20 A | A e B i
AL I, ACEL ZH (14.97 2. 01) N 55 4A
21 (41.88 +2.34) At V- ag sk U] R S8 i AR I JEE 1
SIS I A N R AR A O D, E R R SR (P =
0.00),

2.3 {1 & Ang Il 0 VEGF EARIENTH  Western-
blot Kl & B 2 LA M 34 Ang 11 85 1 3R3K, Ang 11 2R
F7E ACEL ZHAL M b ik B | AL B 2 %, 2 R A 40
H#E L (P=0.00,%1); H 2 AWM KP4 VEGF &
F#35, VEGF 25 FA7E ACET ZH A0 W JlE v 26 3R 4 e R 4 B
ETFE,EZRBRITHFEL(P=0.00,% 1), £ Pearson
AHOE 3T, 76 48755 AL I BEE9 48 1 ) Ang 1T Fl VEGF 25
A FER W B IEAIE (r=0.91, P=0.00)
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AHIFFE A FH A7 5 00 I JBERS S A | B 7 TR
ACEL X} RNV il /£ H . 45 R 2 W, ACEL 38 i 417 i
Ang T1AE B, T 98 VEGE, #E T #06] RNV AL,

Ang TT AU —Fh MG PR 0, it HS J—Fh A K
[HF, AT AR 22 b i A A i A 0 0 5 R LA S A B, I T
SR M4 A BT A . VEGF & —Fh A 2 AR 45 4=
ST P PR, A 1 B R D A A v VEGE 3835 1 1A
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I£-5 5 1l -0 B B AR BB AR - 19 3 S ) A7 A T 400 90 e
PHZE AR Miller 4 A2 | AMZ 2 RO B (0, 3 1 12
E A RO A R SR L F S R, R R
UM RGET, Ang 1T EEZEGE T R AR A KA
FHREINIE VEGF SJe 52 i 1 o B 1 457 ) 200 B A9 Th g , & 5412
RNV BB,

ACEIL X} Ifil % % 5K R & 4t ( renin-angiotensin system,
RAS) ) BH 3 22l o BH W ACE, 9807 Ang 11 4= 5%, AT
1) VEGF , I B R #EM ] RNV A9 1EH . AR5,
FLIGIR ) ACEL AJ — 5 2 B2/ L S Ang 11 Fl VEGF £
FIFR IR DR X R I 4508 The | I P B A4 34 B O EL A
il RNV AL, B T W/0 Ang 11 2R AN, B0 Y ACEL 41
il RNV JEBUA P RE 5 N K2 32 a4 J& 2 1 i LA e 329
IRAER AT 5 ARSI ST S 0, A 44 A 00 190 s 2
o, ACET A1 A B2 2 3k, DA T 0 il 1R 19X A =6 400 1t A5 P
FE PR 20 R A RN SR A R T s ACET 1 35 I 4 s 2 1
il 2 3 AT 13 ) S X6 400 IO 65 i A5 PN 12 200 s £ S A
H95H ; ACEL Il /b G2 UK i R fie , OIS 4N 1Y) — AL AL
ity , A2 i — A AL EURN AT 9 28 22 4697 10457400 o ) & B, DT
o A R0 A B AP

S 4R R @it ACEI J /b Ang 11 4= i, M T 0
il VEGF , 253 P X L RNV AR B4 35 B 14 400 19X FES 05 22 g
BiiG A A B2 X, BRI s e W it — 2
Y S 55 F I PRAF 5T SR TIESE
P
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