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ACE and ACE2 alterations in congestive heart failure rats and intervention effect of

benazepril

WANG Jiang, SONG Rong, TIAN Ying, NIE Ling, LI Nan, TAN Hong-mei, ZHU Shan-jun ( Cardiovascular Disease Re-
search Center, Xinqiao Hospital, Third Military Medical University, Chongqing 400037, China)

Abstract: Objective To explore the expressions of ACE/ACE2 in congestive heart failure ( CHF) rats
after myocardial infarction and the treatment effect of benazepril, an angiotensin converting enzyme inhibitor.
Methods The rat heart failure model was induced by acute myocardial infarction ( AMI) through ligating the
left anterior descending coronary artery. One month after operation, rats were randomized to CHF placebo group
and benazepril group. Sham-operated rats were used as the control group. Then 8 weeks later the rats were eval-
uated for hemodynamic parameters, body mass and left ventricular mass index, ACE and ACE2 mRNA expres-
sions by RT-PCR and their protein expressions by immunohistochemical methods. Results The mRNA and
protein expressions of ACE and ACE2 were increased in CHF placebo group than sham-operation group (P <
0.01), and the ratio of ACE/ACE2 was elevated. The hemodynamic parameters of benazepril group improved
significantly than CHF placebo group (P <0.01). Furthermore, the levels of ACE mRNA and protein of benaz-
epril group decreased significantly (P <0.01), whereas the level of ACE2 mRNA and protein were increased
(P <0.01), therefore, the ratio of ACE/ACE2 decreased. Conclusion The mRNA and protein expressions
of ACE and ACE2 were upregulated in CHF rats, and the ratio of ACE/ACE2 was elevated. Administer of
benazepril can downregulate ACE expression and upregulate ACE2 expression, so the ratio of ACE/ACE2 de-
creases, which might be the another intervention mechanism of the drug.
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CHF Xf B2 314 £372 2.46 £0. 12
RGN R 2 326 41> 2.31 £0.07%

a:P<0.01, 58 F R ks;b:P<0.05, 58 F Rabiz;
¢:P<0.01,)5 CHF x 848 kix

2.3 «wptangr ACE #=2 ACE2 mRNA £ %
2.3.1 ACE mRNA Z55  CHF X BB 4 FA 403 1) 2 B0



1812 Bo= R C N 5530 %
ZHZ ACE mRNA ik 25 5 TIRFARL(P <0.01) , R4 M 1 2 3
FZH ACE mRNA F2ik# CHF XJ BRAH AL (P <0.01)
2.3.2 ACE2 mRNA %% CHF X B ZH FA 405 R 26 ACE2
mRNA Fh 5 TRTFARH (P <0.01) B0 F 20 T 5 ol
E(P<0.01)(%£3,& 1.2), CHF %} B2 ACE/ACE2 H{H# 2000 bp—
BTFARATE, KN FH ACE/ACE2 [AE BB T A 4H FFA% 1000 Eg:
(R3.H1.2). ot s
%3 KAAROIBAL ACE F1 ACE2 mRNA 3% (n =14, x£s) 100 bp—
E2ER ) ACE/GAPDH ACE2/GAPDH ACE/ACE2
fBF AR 1.01 +0.08 0.81 £0.06 1.23 M:Marker 142 F K 428 2: CHF #2028 3. 240 4120
CHF % 84 1.82 +0.092 1.09 £0.072 1.67 E1 KAKXROAEAL ACE mRNA 5 GAPDH Lt{E
AR 2 1.45+0.10% 1.42 £0.10% 1.02

a:P<0.01, 58 F R43;b: P <0.01,5 CHF 2840 k4%

2.4 LA ACE F= ACE2 %k 2a4b4E R

2.4.1 ACEfpedifbsi R ACE i H BHVE S AR (0 W0RE,
LT AR, T AR AL AL ACE BR PG .35 /0, CHF X} BRZH
PR (] 39 22, ROIR5 1 4 BH PR e (85 CHEF X iR 4 9 20
(K3).

2.4.2 ACE2 i fb 4 R ACE2 1 B 5 4 o 0
KL, AT AR BT ARALG L ACE2 FHPES @AR >, CHF X
HEZH AR A 20 B G (W R 22 (15T 4) .

2
1

M
& 2

M 1 2 3

000 bp—,

000 bp—
750 bp—
500 bp—>
250 bp—
100 bp—
:Marker 1185 K41 2. CHF &40 3. 31405528

ZHEKXBOMAL ACE2 mRNA 5 GAPDH th{E

«—ACE2 409 b
«~—GAPDH 291Pbp

A: BF AR SHUACE fatk g &%y ;B; CHF s34 SALACE Fatk 3 &80 238 % ,C. R4M-EH 0 ML ACE Fabk 3 &4

CHF =} 228 35

B3 HHKROHMACE EALRELER  (S-Px400)

A BFRA SHIUACE2 Fatk & 4%V ;B .C: 5 A4 CHF s BAF K sh-EF20 ML ACE2 ek 3 & 90 23§ 7%
4 BEAKXROIACE REALREER  (S-Px400)



519 1) FOULL A DR B ACE/ ACER 23572 fh K VA8 58 5 3R B 450 g <8 590 1) 1 4 ) 1813

3 iFig

CHF J& R ZH00 M4 B 0 i &A1 , H& %
L, R 22,5 A AF R 5B A . X CHF 11y
KR AU B BFFE — B O 45 4003 1 = 5 RO o5, H
FIZS A RAS 95 B 305 & CHF (9 46 3h finfe & N
%', ACE J& RAS 8% .0 Wi, FLME % =4 Ang 1T 2
RAS f B Z AR F o BT Ang 11 7] L3251
Y1 1 N N A = 07 = | RS T
CHF B4 3= % 25 934 97 40 5250 2000 4R, Donoghue
2RI T ACE W RIEY , A4 o ACE2 , %
(LB 2 RN R Ang TP /E Angl -7 Angl
=7 HAEPR IS FE 00 I 38 58 K B 9 0 AR, X
TR ONE A R E R T Ok 2 B IE R B R,
ACE2 15 5O A0 L 45 A5 B 3 RE )7 1 & 45 4 2Lk
L, HE RS S B0 M4 R SR B s,
Yamamoto 45" #Z3# , ACE2 J& [H #i /)y UZE JE 1 2
Tr (A DL, B 28 5 B0 7™ 3 () O 7 ROR0 T B B
fig, BB O AL Ang 1T A9 7K S BH 7+ & . Diez-Freire
A0S 1o R DR R 4 O TR R R L2
LU s ACE2, &3 ACE2 ml g 2.0 LA, o035
DI,

FATHAE ACE Fil ACE2 J2&— XJ ThRE A% 0 AH 2 14
il , Mt R - O FH IR Y AR (ACE (IR & Angl,
ACE2 HIEEYE: Angll, ACE2 BYBEEY) S ACE A i
FEW) 5 @ F W YA TR (ACE 19 7= 9 )& Angll,
ACE2 7= 4% Angl =7) ;@ B ™= W (0 A 230
NN (Angll5 Angl =7 BAEI2ERON AR o

AAFGR S O URESE S CHF Jk BUBEHY | il 3h
AEbR oR + dp/dt,, FT - dp/dt,, e X LVSP i 2%
TBE, il LVEDP Jti5, 3R W] CHF AV Hil s 2, CHF
XTHRZH KRR LVMI 5 TR F AR 4L, 0 =2 .0 A7
O NUERY . CHF X B4 K RO LA 41 ACE mRNA 3%
SETFE Ak S8R ACE B8 [ BH 1 2% £ B I 1 i
XA CHF B AL 2R 38 RAS 306 A a5 o [R] A
CHF X%} 840 ACE2 mRNA k78 FF 5, ACE2 & %
RELA AL A, AT AT R A AR SO0, 38
KR ACE2 By3RININEE Ang Il AYREf#H . H4K CHF B
ACE F1 ACE2 () mRNA 7K~F-4B 1 , {H ACE/ACE2 Lt
BT, W CHF BHO LR ACE 4 38006 A2 5 T
ACE2, L)L ACE [RBTG5 325, 455 Ang Il K7/,
hiidE CHF i JEEAk .

M55 5 5K 3R 5 46 g 410 11 7] ( angiotensin converting
enzyme inhibitor, ACEI) fE[&(k CHF g 3& 30 17- R
BiR , EIRYT CHF S I 259 . ARWF5E LI ACEL
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