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Abstract

e AIM: To explore the mechanism of angiotensin
converting enzyme inhibitor ( ACEl )-benazepril (BZ) on
the protection of diabetic retinopathy.

¢ METHODS . Streptozotocin (60mg/kg)was intraperitoneally
injected to establish the diabetic model in 24 male SD rats
as experimental group, model rats were divided into
diabetes mellitus(DM) group and benazepril (BZ) group,
control group was also established. BZ was given to
treatment group at dose of 10mg/kg per day by gavage.
24 weeks later, plasma angiotensin || was detected and
immunohistochemistry , Western blot were used to assess
the expression of VEGF protein in retina. The changes of
basement membrane thickness (BMT) of retinal vessels
were observed by transmission electron microscope

¢ RESULTS: The level of plasma angiotesin |l and retinal
VEGF protein expression were significantly higher in DM
rats than in control groups and showed a significant
reduction in BZ treated diabetic rats ( P <0.01). BMT of
retinal vessels increased in DM rats and extenuated in BZ
treated diabetic rats.

e CONCLUSION: BZ can reduce retinal VEGF protein
expression by inhibiting the level of plasma angiotensin ||
and ameliorate BMT of retinal vessels in DM rats.
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B &Y 5535 DUIIRBEF] ( benazepril , BZ ) X 1 BRI I B AR WA JisE
ST 9 728 B ARV E FH B AL

ik AR TR R ip A R K R AL 3 A B PR e
20 (DM) | DLARE R IG 97 41 ( BZ) |, [R) B 15 57 1 % X AR
41 (Con) , IRITHERHEE 4T BZ 10mg/kg, 24wk J5i
S B v I 2 I 3% Ang 11 7K OF, %0 5 21 44k 2 1 N
Western blot 7 ARG WL W I VEGF 25 11 2235, 158 5 L B8
R AR O B 1 A5 G B AR A,

Z5R .5 Con ZHAHEL , DM 4 R FR M Ang T 7K i 14 =5
(P<0.01) , MM VEGF 31k B &5 (P <0.01),
L0 RSt 7 B P B ) S 3 U5 55 DML 41 AR LE, BZ IB 97 R
KEMHK Ang 1T 7KF-H1 B FEAR (P <0.05) , B L VEGF
I FRBIN RS (P <0. 01 ), A0 o0 53 i A8 ik i 4
JEERH AR
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PR 955 A0 I 5955 2% ( diabetic retinopathy, DR) J2& % JiL
IR PRI , i IWE A2 2R AR A R BOR PR AR
B PR 007 A DRSO 00 B2 11 A8 32 A M I R A 1
JERL, T B0 g % T I A N B AR K B ((vascular
endothelial growth factor, VEGF) 7£ DR i #l /= Bl i i v &
FEEEAEAY . DR WAL R R B R Rk R
Z 4 (renin-angiotensin system, RAS) Fid BE i , Ang I /)
SRR T RE PR 2 KRR Z 1 BF5E
R DR KR RIS T, RAS EZRLN A 5t Ang 1T
FIRE SRR AR A R 2 VEGE AHELAE FH 52 mi 41 1)
TR, e B0 AR A 1Y KA o IS S Tk R e e i
il 357 ( angiotensin converting enzyme inhibitor, ACEI) BEJ# /D
Ang I B9 A B, 3004 28 P9 43 Wb ot BE VT, 22 M DR L4521
2105, (A H B3 DR 48 412U 405 BIL I it 7 28— 25 F
5%, AT ACEL DUARE F1] ( benazepril, BZ) X} #% IR 9
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KL LY VEGF 2 35 J AL 190 1165 f 1 45 356 i i J52
& ( basement membrane thickness ,BMT) 5% W, B 7R BZ
X DR PRI VE R K AL

1 #HRFnTTE

1.1 M8E R SD KR 36 H (11 77 BE 24 B 52 K 8
Yoo dRAE) 8 S K& 200 ~250g, BEMRAA R
% (streptozotocin, STZ) ,BZ(Sigma), VEGF f &4l 411k
R & (At A EAR A AR AT ) |, Ang TS
G TR & (AL R R EARERAR) , R
YUK VEGF $fk (iU -84 TREAA FRA R, Yetas
B-naphthyl ,O-dianisdine ( Sigma ) , 7§ HEE( 1200EX, HAS) |
1.2 7% SD REBENL 0 3 4, Bl 12 H, 24 HKER
LL 60mg/kg —IRMEZE T ip 10g/L STZ %, I H HT
0. Smmol/ L FIAKTR-FIK R EN 2% R (pH 4. 5) Bl , 55 12
HYERNIEWXTIRAL (Con) HAZF BB LAWK, X4
KEERE A R E oK, HHE 72 h il g & R b,
BB E > 16. Tmmol/ L JRBE FH 1 5 52 b B8 IR % K Bl
BT OB PRI AL ( DM) K BUEA K S A bR 12 B S 348, A4 I
RGNS A A R R B ORS #2288, B B R B 0t
B SRE R B DR K BRUBE ML 43 A P 41, DM 41 BZ IR 97
ZH(BZ) ., BZ %43 K 10mg/kg H#EH , BZ 2H K FUKS #OR 4
B, DM 2 A1 BZ 4 I 0 AR B8 AKOE I B, A4k
URIFR 24wk J5 , H 200g/L SR ip BREE, B fS 4% HURE 2
B RLHR | ZBRILARBRETY . 76 WA N EEPEsT 25 1 IR
LIRS ZH 20 B T A T B Tk, -80°C it 71, 7F H Western
blot £ AR VEGF F5 1 5 K XeF ] HIR R o A 25 2 7 PR 48—
O3 R L, — 2R R IR 2P PR R TR I R e
ZHLRAL ARG AL B 2H 20 VEGF 85 F1K - 5 57— 2 10 190 i
UV R [ kR 5 1, 7 S T I R A
BMT, UG ERIMK 1mL, 7 EA A EDTA,2-5 3 B
8- L ms bk L BE 45 L 4°C 3000r/min (r = 15em) B 0>
15min, 73 B 1M, BOH S8R0 K Ang 1T,

1.2.1 VEGF RiERIREN  HIFE 4wm JE A BUI R R 2H 21
YIF, B 10mmol /L #7462 R 5 2% wh ik A8 S e b A1 A Ak
B 15min,30mL/L H, O, F BRI 20min DLZE (E Y4
AL REE T, 1B R LRI 2 IR B 10min, St
KBl VEGFmADb (1:100)4°C ¥ fkid B, AW E AL FEdt
Y 1gG VE 9 =470, 37°C I H 15 min; AR BEARICON A R T4
W 37°CHEE 15min (L L4525 [0 34 F PBS ¥k 2 Ik,
3min/¥K) ; DAB B4, FH K, RARR ALY,
1.2.2 VEGF EARZEEWNE HHLMIELL L1, BCA 7%
e, BRI SOug #5117 SDS-PAGE HLJk,
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Con

2 #MfE VEGF EEMAMERETL,

BRI 50g/L RS WA £ 4] 2h, TBST R 15min/ YK, 3E
3, A VEGF —4i & B-actin (1:200) ,4°C & 7%,
TBST I 15min/ YK, 3 3 VK, SR J5 1 I 8 T 0 PE W B Tl b
R =HT(1:400) H, ERIEF 2h, TBST YEAR 15min/ 1K,
I3 Wk, Bl I R I (T (AP ) 528 Swin, P T, F148
MR BB KB AR BT R 48 T G X B B 5k ik
7 E 53 H7, FluorChen V. 2.0 R4 R B S 10
WA, SR AL G (A) |
1.2.3MMEBRERME UM B LT 30g/L 1%
TR R E 2h, PBS 88 MR SR VR E , A DU AL kS
R P ELE 2h, K, Epon 812 )5, 1um IR (=
SesE BN, ARG B A, 22 YR YL {4 )5 |, 1200EX
BT H B EE 2 A I 56 4 1A F BB ) A, H
g T 1 488 3R J IBE A R ORT IX 38R B 40 I 4 10 > (30000
155 BB AH A P 10 AN A5, 235+ BMT {8,
GiitF o br. BEH x £ s &R, SPSS 11. 0 for
Windows #AF#AT50 1t 4E 22 7R One-way ANOVA
AT, P <0.05 25 1WA B,
2R
2.1 Mm% Ang Il K Con ALY Ang I 7KSFh (440.2 +
20.3)ng/L, 5 Con Z1AH L, DM £ K FUIM 3 Ang 11 /K
FTHE(862.7 £37.8)ng/L(P <0.01) ;W f BZ 5 ,BZ 41
KEL AnglUKF-B] B (619.3 £23.5) ng/L(P <0.05)
2.2 VEGF EHFKiIAX Con ZA DM 4 M VEGF BHME
TR FBEAEM LT AMZE LN Z RSN IR
AT LS IR N, BZ J697 J5 R BRI VEGF 25
FEH B (E 1),
2.3 VEGF EAKRIZE VEGF EM/ Con 41 FE kKT,
5 Con #H 4, DM 40 VEGF B EL B (P <
0.01) ;55 DM 4 %%, BZ 1R Y7 Ja K B M B VEGF &
FEIRM A FIE (P <0.01, 2,3 1),
2.4 MEBRAEMTN  Con 2H I UL W LG if 45 &)
Y K2 N B 20 B A A M S 3, Y £ S o0 A 245, A I
BIEASIE R, R 20 M 0 F 48 s i, A0 3% 28 1 JE IS
JIES R T 200 M A 28, L RS I 3 252 5 K, LIS O 35 )R
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B3 MMRZBREHTH (TEM x10 000)

1 MMPEVEGF EEHEMNERIE x xS
2] VEGF/B-actin
Con 0.41 +0.05
DM 0.82+0.09"
BZ 0.53 +0.06"
*P <0.01 vsCon 2H;*P <0.01 vsDM 4,

H(214.1 £16. 1) nm, DM 4K B L AE Y B2 4 A g
A AT DL AR S, T T g B I B, 40 s 2, A
B | B 28 DA 2E  JR A M 2ok A ek Bk AP | B e L I ik
45 HEE 5 Con HIAH G, JE I 52 45 BORE R B 19 5 (214, 1
+16.1)nm (P <0.01) , BZ A &4 e U, i 52 2
MUAZTE 25 TE 2L, B 5 PN 30 43 28 A 1 i A8 ) 4 A
(Ao E RS UE W N ES R R LN L QR AR TR fe 9l
FEASR ; 5 DM LA HE , 000 45 3 i R4 JE k46 (228. 0 +
16.2)nm(P <0.05,/ 3) .
31t

ARLEGLE R R 7E DR KB R, KRR Ang 1T
LI VEGE 25 /K- T, P B i % BMT 345,
FF5E R, RAS FERLM B b 32 24, Ang 1T /Bl RAS
SR 1 A7 1% (93 A= A N o
JIES 30 ML % PN B 4 L VEGF A 2235, N EE DR A% JH 45
i . BZ JE— PR ZY 76 N K i BT PR DL ir 5
$I (benazeprilate ) T & #2554, AT #1048 5 9k = # e
fifi (ACE) , PH IR I S5k 2 1 Stk sl 2 S5k & 1, i
AR Ang T /S0 —VIERT, 455 WoR, BZ M T 0
PRIGAER Ang I B3 7= 42, RAS 1953 50 R 9 f I
I RAE R R HY], o Mo a] i RAS" | R i 7K S 1
Ang T 7] 5 |0 o S 6ol 1, 555 ) 40 S M) 12 240 L o0 i A 72
Ang Il 38 Al i F £ Fp 28 K X 7455 VEGF () %357,
VEGF 2—fh BA3 K418 5 vk e 2 i 45 A6 A% 36 v A
T SHSCIRAESE 15 5 DR WM 40 21 VEGF 2214 |
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W, AREER R, DM 4K EARYL Ang 1T K4S S i B
MBS VEGF 8 [ 3R35 W] i 34, 3R WBE JR 95 KB Ang 1T 7K
FEITHE AT RE S VEGF 5 I 3RA BAT — @ MG E, I H]
BZ 1RY7 5 , U VEGE 2 315 B BRI, #E0 AT aE 5
BZ AW T Ang IS BE R4 K

DR SV REAE P BRB05  BUMAS BMT AYSEJRE, &
WFFE IR, DM ZH R R IR0 JIE A L 5 PR 2 40 B K e, 85
P2 5 ) 240 P50 N A R i i A2 A, R G 52 3 B4
J5E 5 TR B DR R SRR IS4 VEGE 35 35 T 5. BZ
BT )5 VEGE H 30K 2 2% B, BMT LA 1 3 22 3, 3%
WA 3 mT e EAT— 2 SCHRTE , HL BZ X PR WL R s BMT
YRI5 AN ] VEGF MR &RIAH . & P, BZ 0
i ] Ang I1 7K, AR PRI R S R 4121 VEGF
IR DR IO I I R G A JRE, X DR BAT — 2 AR
YA
S 3Lk
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