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The Effect of Benazepril on Left Ventriclar Myocardial Interstitial Fibrosis in Early Spontaneous Hypertensive Rats.  Sun Shaoxian, Li
Haitao, Diao Zengli,Tang Rui,Zhao Hong,Song Wenjing. Department of Cardiology, The Affliliated Hospital, North China Coal Medical
University ,Hebei 063000 , China

Abstract Objective To study the effect of benazepril on left ventriclar myocardial fibrosis and mechanism in the early spontane-
ously hypertensive rats. Methods Normal Wistar — Kyoto (WKY ,n =7) rats were used as control,and spontaneously hypertensive rats
(SHR) were randomly to receive placebo (n =8) or benazepril tablets (n =8). Benazepril [ 10mg/ (kg + d) ,qd] was given to rats for 12
weeks. Systolic blood pressure( SBP) and diastolic blood pressure( DBP) of the carotid artery were detected. Angiotensin II of blood — se-
rum and left ventricular myocardium tissuse were determined. Picrosirius red staining combined with computed myocardial fibrosis were em-
ployed to evaluate the collagen volume fraction ( CVF) ,and perivasular collagen area/luminal area ratio (PVCA/LA). Type [ and I
collage were measured with polarimicroscope,then I /Il type collagen rate was calculated. Results Compared with WKY group, SBP,
DBP,CVF,PCVA/LA and [ /1l type collagen rate all increased markedly in the SHR group. And Benazepril groups showed obrious re-
duction in muscle Angll (P <0.01),CVF(P <0.01), PCVA/LA (P <0.01) and I /Il type collagen rate (P <0.01) ,and SBP (P
<0.01) DBP(P <0.01) after 12 weeks. Conclusion Chronic administration of Benazepril could inhibit and prevent the development of
myocardial fibrosis in the early spontaneously hypertensive rats. Decreasing Ang Il of myocardium tissuse may be involved in the inhibition
mechanism of myocardial fibrosis by Benazepril Tablets.

Key words Benazepril Tablets;Early spontaneously hypertensive rats ; Angiotensin I ; Myocardial interstitial fibrosis

o L O JULET 4 A 2 — A1 o o o e, A
B0 2659 T O 5 I R s LT 48 A6 1 % AR % T 0
B AR VE . AR R B, A ok &
B A T 41500 ( ACEL) B350 J0E /6 28 7 4 1 4 T A A
TR TEAE D L A R R i E K BL(SHR) £
FRAE AT [ L AT A 5 I R R IR
T 200mmHg, 20 ¥4 50 & MLE 2540 A R, % 5 &R
i VS L 426 1ML IS 245 90 ) S5 3 S R | R 5 I
IR B B AR, SHR - 6 J& 4 B it 1 FF 46 T
HAR R , I T 2T 4k A6 € 28 B, {H G0 L)
SRl s 5 10 JE I A2 % IR JE RO LT 4 fb £ 4
S7, I ELE B 0 34 00 T 8 0 L 24 S iR
TR, O LI R 2F 4 AL W 3 B, A s2
16 FAAE % SHR A 9 SCH %) 42, 26 J 6 JH IR 19 SHR,
T 1 LR 3 A L SHR 7 280 JJL ) e B i 45
J B DB F S 0D, BT OF 9 2% 245 9 0o 0 JUL T 24 A 1) 5%
W) 5 AL AR, Ay PR e L 56 35 7 D00 3 ) 42 ik
WAL

.64 -

MH 5 A%

L SRR Ay 2 S 45 2577 1% - SHR ) B b 50 4k 38 F1) 48 52
WHMARAR, WKY Il 3 LigHi w3 rsc sl A R
AL TR R B S M 5 F . 16 H SHR FEHL /3 AL -
e E R TSA (no=8) FIDUAR S FIVR P (n=8), JFH 7 R
[ % 1 WKY KB IE & R X B4 (n=7) o [l J5 1R 57 1
JE WA RE YT AR BB 6 J8 W 46 AR R [ 10me/
(kg d )], 35 AL M YA RAEWKIES 3 ARMES 1
W/H 12 5, 425 12 /)58 3 R, A g R I A
OIS FE T A PET 1 HE R

2 RIS (1) ol e U 58 BRIl - 3 41 KR BRR 9T 12 J
Ja , FRURE, S H 0 1g/kg G I PN 7 SRR I , 201 30 k4 4, #F 100
FEFRGE S, BL - 420 A 4 1) fi8 55 50 & 4o A i 350 30 kol 4R R
(systolic blood pressure,SBP) & # JE ( diastolic blood pressure,
DBP) . I 3 WIRCH ¥ EE M Z AR ML, ZJERIUE +
BIIKR A Tml, 7 A 5 55 A B 40 1 % (0. 3mol/L EDTA 10p
0.32mol/L — 3 5 2 Sl 0. 34mol/L 8 — ¥4 J& v W 75 12 4
o) PrEEs o, & F BUEIEOR IR ST 5 A 4C KA 1~ 2h,
R J5 25001/ min,4°C B0 Tmin, 48B3 . — 209C {77 75 11
Angll o U ODHE, MALCEEE ITEALALE T E/IAE



B2 e 20104E 6 A 539% 46

e B

(mg/g) o (2) 1% K 420045 5% 3k 2 T 0005 Jit 100« 21 400l A
B3k 2 11 (Angiotensin I, Ang I ) ¥ B Il 1 5B 0 1 20 21
100mg , =) 3 J5 B 38 WO 52 Ang 1o SR 35 4+ BIL AR I3, ik
Sl I % L2 Ang 11 54 B0 & T b sk Oy A 4
ARBFFETF. (3) KB CVF.PVCA/LA T /10 % ji J5 il o 55 3t
BB/ P B R R T O LA S, L 10% 28 of ok VP R [
SE LI AT D M IR R - R T U £ 1k I D
6,0 LA D 5 e R A e, SR A Brilla 250 A2 07
¥, i Nikon E600POL 1 4% )¢ i f# #% — Pixerra Penguin 150ES
CCD - Image Pro PlusS. 5 [ {440 #1 R 45 , 3 13 688 L5, K
4 DX 30 e SR I B AR 43, WA LU 6 D R4 K
(collagen volume fraction, CVF) F1.0» L IfiL %5 J&1 ) s ot 1t R 5 4%
T AR, I 38 3L e {E ( perivasular collagen area/luminal area
ratio, PVCA/LA) | FH i 6 S 0B WL 8%, 5 20 (8 T 28 Jie J5i, 4
o IR eI, 3k 4 1/ 10 380 e Bt b fi ™) o 3143 J7 . CVF =
P2 JCTAT AR/ (oo JULTAT AL+ Je DT AL ) I i T LS 4 1 55 S el
JBE ST B, PVCA/LA = /)Nl ik 487 1 Jo Bl I B i AR/ 3l ok A% e
T L

3. Geil b B R T SPSSI3. 0 # 1 HE 4T 8 it 2 Ak B T
A5 B0 LA B+ bRk 22 %%, R One — way ANOVA J5 2% 43
B, P <0.05 45327 3L,

& ®

LyRY7 12 JiJG 3 41K BUAREE | 391 8h ik e 4 1
FFOR R L H R 1 AT L, 5 IR I R R RO B4 e
B, WL A 30 B kol 4 TR LR K R I R T, A St
(P <0.01), PLEIBIRUE I 9. JRYT 12 A
J& , DUBRE R ya 97 AW 4 s (&7 7K R B S REAIR, A 40
2 (P <0.01) ;S HZ AR LG I F4E X (P

>0.05) o 15t I DLAR 8 A AT AR G 1) e TR A

x1 3HEARGBEWBEFKEEL(n=7)
il KEAE(g)

SBP(mmHg) DBP(mmHg)

DU FETFA 317.86£22.99 143 £14% 111 +114
o i AR A 24 333.29 £36.56 200 £24* 137 +13"
1E B I K RO B4 303.86 £32.93 129 £20 98 +12

SIEEME KB AL A, * P <0.01; 5 & i 6 B 4 A1 1,
Ap<0.01

2.3 R B KL Ang IT ,CVF  PVCA/LA
AL/ MR e A8k . h R 2 W LLE Y, 5 IE# 1
JE R BT R L 45, g il B AL 4 CVF PVCA Fi T/
I 289 e Ji LU A i 2% BT (P <0.01) , R BIE R 4 K B
A T UK RS 2 1 A 4 AL 5 IR 9T 4
CVF F1 PVCA/LA B R P <0.01, /5 B &5
e S0, T/ BRI IR T R, P <0. 05, /% £ 4
ORI Bk % . B AL LAL S Ang T B 2 B T
(P<0.01) ;3@ P A AEOCIMALR Ang I ET
FE(P <0.01), 1fi#5 4L 3 Ang 1T ¥k B o 58 11 2%
25t o ULBA R R A 97 41 e 0% 10 B B s 0 L4
AEAL , AR FABLE AT B8 5 REARO LR Ang 1T ¥R B2 A
XK, 5 ry Ang 11 Jo &, {H5IE® i % K & AH
o VR CVF {5, P <0.05, 22 S HA it &
S, B DR 5 ) A g 5 4 0 i 0 AL R) BT ) 25 4k 4k
AJRE I A7 AE HA 2T ZE AL B -

x2 3AMPRONHALR Angll . CVF PVCA/LA 1 I /MBRRILBEEN (n=7)

415 il Ang Il (pg/ml) oL Angll (pg/ml) CVF(% ) PVCA/LA (% ) 1 /10 5 L {8
DUAB 3 R 38 97 41 1570.26 +77.94 230.88 £40.4444 1.76 £0.48 " A4 0.50 £0.2444 15.9 +2.694
1 I R 2 2 1533.11 £53.34 436.11 +72.41° " 2.69 +0.59" " 0.98 +0.33" " 20.8 +6.08 " *
1EH L K BUX IR 20 1562.77 £57.02 223.97 +64.51 1.08 +0.47 0.30 £0.11 13.8 +2.38

"P<0.05, " P<0.01, 5 E % MK R B EAA ;4 P <0.05, 44 P <0.01, 57 il 428 4140 e

3.0 L U BRE 25 2 W% - (1) D G B M EE R
I7 12 JEJa O WL/ Sl bk A FRLBE i A4 52 00 - L 136 TR
5~ RE 7AW T R LW IRIR Pt 4 x 200)
o FEMRARIE T, T Y Jat e /s 20 (8wl ¢, I 28 2
TRt A O L/ 3l K A B RE J LAL a0
O T LA L/ 30 Bk ] B B T BRI I . IR
L DA B L A5 ] T /A0 ke g S Dt v P 4SS 750 £ i 47 )
LI it X 25 H i, T3 Y 2 I A TR LR A B O
(2) WY BEM LG YT 12 J8 Ja L JULTR] 55 T 52 i
B 136 BURZ I 8 ~ R[] 10 (1 8500 i KAR PR LL 5 IR R

Jeft, x200) o TEMROGC T, T BBt 2 7 20 €5 B
o, I35 i dk s 2o 8, A 3k 36 3 1T UL 1) o i i LA
DRI O 3 o A8 R 20 JUIL T Jo i it £F 4 3% 5k oK P
B I T R T HE R R KPR
W’

oy LR O ILEF AE AL AR T 25 B R B G UL
Jo H M S ) S E AR I T 4 2 S B O LA
TR B2 Ko JOL IS MR AE 0 WL P L A5 BE 1) MR
4 22 G DR AT Ak B B REAR O, A A R S o BDRT B
I LA R, R B R L AR sk h A

- 65 -



J Med Res,Jun 2010, Vol. 39 No. 6

A8 R e PR G He g2 H & i s R B (SHR) 3
Py Y S LA R) o K LA TR R £F A O 3, HLRR R
]S, O UL 40 72 1 SR A0 i B i A D R R R
Martin Paul fil Daniel A 2523 BIBF5E & B07Y &5 1L &
O IR A AN O FE AR AR B ANR] , Ze A O AR AT
FEL JILEF4EAk , DT 4 8, 1 3t 30 g 2 BL I OF R 2 0
JULET 4 Al g — LR, A B R AR S R
Y500 detb, 5+ ILERM IR LR B
RO RO WUR B - I 5K R — T [
R (RAAS) G 5.0 WILEF 4E 46 % YD AR O, 6 H il 48
BERR N 50N R RED . U5 R R
MLE T & A LETEH b RAAS 3006, H 5158 O L2 i i
RIGA TR WLEF 4L, AR B, A2 RAAS S0 1
EHBKRE S HBO A4k . Ang 1T fE 2 —
i A= A PR 7, AT (8 £ A 20 3 AR O B B D 1
Ang I 2 2 15 F0 7} e 1L s A9 OG8RI 1

IR L T A Oy 1 B I B R
o U T I 2 8 A2 Ak ] DS WO LA 2R Y 9
O LET AL T2 SR BN I U AR 22 4% B it 21 4
P e C 1/ 0B Lo 45 3 ) ARSI 25 8L, T A &
PR R B =2 T BRI 2 AR RA T
52 SHR WFFE 0 4, SHR 5 1l JR = L1 A9 g B A=
P PR 0 A S 4R s, 76 SHR Y7/ 28 RAAS
FEAR PG A 5250 78 S e 1 DUJIR 3% 1 %) SHR 7§ #F o
) RAAS A FZ , Xf O I 2H 21 )= 78 RAAS /E I O,
SR — B . A ST R R U A T R SRR L0 L
8 D 25 R 0 L, A ] L D e R R A L (R
I/ 102 g Jgt A, O LR 0 Ang I v B 34 1 25 & T
WKY ZH (P <0.05), N DUIR & A6 97 5, 5 1 7Y
A HCEE, I L0 LR FS Ang IT J2 CVF Fil PVCA/LA
YT R R, 42 7 DR A RE B 40 1 SHR .0 I )R
T ACE 36 M, 3l b0 WLEH 2R 3 Ang 1T A2 i, BE AR
SR AR e K T/ AR B AL, AT Y it
I 3, AT T I O WL 4E 4L . (H 5 TE 5 1l
FERBUA B4 L B8, 36 97 4 CVE R Jh i (P <
0.05) , 2 5 A g it 2 5, 427 DU A B8 58 42 %
B LT HEAL AN RE 35 3 1E W KK, S e I 9 &
A A 3 WL IE] 5T 2T 4 Ak i AL R 2 22 05 T A L O LRy BB

- 66 -

() RAS {5 Al BE ML 2 — " el e ml L, 7300 4 40

1 I DTS 2 )% e A s o0 LT 4 A R S A —

FE TR, AT RERRAR O LA 2R 8 Ang T1 ¥k B2 o

Pl 2 — ABAER A HAB P 7520
(Bt KEE 5 r 8 DR AT 2 AT R 410 3R 0 2 481

AR T RS B

&% ik

1 Kathleen H,Berecek T, Phyllis R, et al. Effects of early perturbation
of the renin angiotensin system on cardiovascular remodeling in sponta-
neously hypertensive rats[ J]. Vascular Pharmacology,2005,42:93 -
98

2 Mukherjee D,Sen S. Collagen phenotypes during development and re-
gression of myocardial hypertrophy in spontaneously hypertensive rats
[J]. Circulation,1990,67 ;1474 - 1480

3 Mantero F, Lucarelli G. Aldosterone antagonists in hypertension and
heart failure [ J]. Ann Endocrinol, 2000, 61(1) :53 - 60

4 Lillian R, Peter W. Collagen and Picrosirius red staining: A Polarized
light assess — ment of fibrillar hue and spatial distribution Braz[ J].
morphol Seci,2005,22(2) .1 -12

5 Brilla CG, Maisch B,Zhou G,et al. Hormonal regulation of cardiac fi-
broblast function[ J]. Eur Heart,1995,16: 45 - 50

6  Bodh I. Jugdutt. Remodeling of the Myocardium and Potential Targets
in the Col — lagen Degradation and Syn — thesis Pathways [ J]. Cur-
rent Drug Targets cardiovascular and Haematological Disorders, 2003,
3:1-30

7  Martin P, Ali P,Reinhold K. Physiology of Local Renin — Angiotensin
Systems [ J]. Physiol Rev,2006,86:47 —803

8 Daniel A. Duprez. Role of the renin - angiotensin - aldosterone
system in vascular remodeling and inflammation: a clinical review.
Journal of Hypertension,2006,24,(6) :983 —991

9 FEREAE AR RSO, SHR O LA S 1 5 ik 325 4 G i v
¥4 A8 A B VA R AR AT ] . e il 2% 35,2001 ,9(3) 256 - 258

10 ZE J7 7 Ik, Bl AR A AN 5 A 6E B 2k e L s O B JUE R
WA BRI A R A EEENERLT]. FEEEERE,
2004,24(11) ;1053 - 1055

11 Jugdutt, B.I. Monocytosis after acute myocardial infarction and left
ventricular remodeling. ( Editorial) [J]. Am Coll Cardiol,2002, 39.
247 -250

12 Daniel A,Duprez. Role of the renin — angiotensin — aldosterone system
in vascular remodeling and inflammation; a clinical review [ J]. Jour-
nal of Hypertension,2006, 24 (6): 983 - 991

13 BRI, i A, 15 R, 45 4R I0 3 ) 3 5% SHR KRR 26 0 % I 5
RO RBTSE ()] A = 2 2% i ,2006,5 :67 - 68

(W F 2010 —01 -20)



	YXYJ06 63
	YXYJ06 64
	YXYJ06 65
	YXYJ06 66

