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Short- and long-term therapeutic effects of combination therapy
with perindopril and irbesartan in a rat model of dilated cardiomyopathy

MA Guo-tian' , XIE Xiu-mei' , WU Xiang-hong” ,
CHEN Xiao-bin' , FANG Ye-qing' , HE Jin'
(1. Department of Cardiology , Xiangya Hospital , Central South University , Changsha 410008 ;
2. Guangxi Cardiovascular Institute , Nanning 530021, China )

Abstract; Objective To evaluate the short-term, and long-term therapeutic effects of combi-
nation therapy with perindopril and irbesartan in a rat model of dilated cardiomyopathy ( DCM ).
Methods  Sprague-Dawley rats were administered adriamycin intraperitoneally to develop DCM.
Grouping of rats ; Group A contained normal rats, and Group B contained DCM rats. Both Group A
and B were not given drug treatment. Group C and D contained DCM rats, however, Group C was
administered perindopril 2 mg/ (kg + d) while Group D was administered perindopril 1 mg/ (kg - d)
and irbesartan 25 mg/ (kg + d). Brain natriuretic peptide ( BNP) was determined by enzyme linked
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immunosorbent assay ; plasma potassium and creatinine were measured ; the pathological lesions of car-
diac muscle tissues were evaluated after HE staining ; and the survival time of each rat during the in-
tervention was recorded. Results  After the three-week intervention, the plasma concentrations of
BNP in Group D were lower than those in Group C (P <0.05) ; In each group, plasma concentra-
tions of potassium and creatinine showed no significant differences between pre-intervention and post-
intervention ( P >0.05) ; pathological lesions of cardiac muscle tissues in both Group C and D were
attenuated compared with those in Group B (P <0.01 ), but pathological lesions of cardiac muscle
tissues showed no significant differences between Group C and Group D (P >0.05). Log-rank test
showed that the life span of Group C was shorter than that of Group D (P <0.05) ; Cox regression
analysis showed that both combination therapy and monotherapy with perindopril could prolong the sur-
vival time, but the effect of combination therapy was more obvious. Conclusion Combination thera-
py with perindopril and irbesartan in a rat model of DCM can more effectively improve the cardiac

function and long-term prognosis than those monotherapy with perindopril. Both these two treatment

plans can attenuate the pathological lesions of cardiac muscle tissues, without elevating the concentra-

tions of plasma potassium and creatinine.
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P75k B0 LK ( dilated cardiomyopathy , DCM )
AR AE S 0 S YR 4 S RE R B Bk 19 DCM
A Z MR AR A R R R R K
A LI ARST 25 (IR 2) A DCM X AL
WH)fE F 32 22 3 B0E M0 J) % 3 (chronic heart
failure , CHF ) o H Hii A W] K 1 %8 5 5K 3% 5% 4 il
1 %] # ( angiotensin-converting enzyme
ACELs ) B 45 1L 4 B ok R 11 1 54 32 (K BHL i 57 ( angio-
tensin II type 1 receptor blockers, ARBs) J&JT CHF"™' |
DAAE AR 75 B8 497 A H 2, X Rk & 1 25 19 7 %6
FEAE AN BRI 3 2 (9 e 7 o A DR 9T 4% ACELs
F) 15 B 3% A1) ( perindopril ) 1 ARBs A (1 Ju D1 70 31
(irbesartan ) H FIHT.0 2 ) & — LB 5 1A Y7 CHF Y
DCM R B, 8 3 02 75 n] RLBG 9 3t | e 30 7 280 A 1
A KR o

inhibitors ,

1 RS

1.1 H# T 0 GOHETE SD B A TP BE R R
PR Eh Y oL A IR B A 250 ~ 280 g P g
R EINOT IR 250 A BR 2 B A 7, B 0 R el vk
it 4 HE ) 2 A BR 2 m) A=, Je DY i 4 1
2l B AT VL I3 i 24 1B 0y AT BR 2 B AR . 96T As-
sayMax Rat BNP-32 ELISA i #| & F % Assaypro

2R

1.2 # 5 DCM #h 4 4 & SD K E 156 H [l
LAy 2 2, 6P IRA 14 B ZH 142 5 X IR 4]
T LA P v 5 2 TR K 5 S4B T S T L
JE I TE S BT 2E K 2. 8 mg/ (kg - week ) , 125 11 A
Ja  AFZGMEE 2 S 13 /5, X B AR A O
BEAH A7 0 JF 48 5 0 gl B IE 52 8 DCM R B R
74 H,

1.3 A FRAERRLEE S H e bR A
FLAE& & AU 5 4 B, A (0= 14) B iE
R, R T ABAKES . DCM X B BE L 7>
AN B(n=26),C(n=24),D(n=24)%4, B4
(DCM-Xf BR) 55K T DL ZE 1R K #E 1 5 C 4H ( DCM- K%
M A ) T LA e % A O B0 ) B 2 mg/
(kg - d) " HE & 5 D 41 ( DCM-BE 43 F 25) T LA B
WA PL A A —F 1 mg/ (kg - d) DA K
JE DT Yb 3 R 00 B R & — 2 25 mg/ (kg -
DT, BAY T BTG, A S 2R
B A KA B S A 25, 3 MG, %
M A AF IS R B AL SE 11 5 THRDOEE T
O UV 2 g B2 o it 44 R BUTE Cox (1]
UE1 23 A7 I A R R B R A R Rk 2 T A A
rFre B, C A D AR, LA FUHTA A5 I K R I
7/ U A Ve 7/ R VNG AR B I e
FH25) /2 E 47 5k K #2 (left ventricular end diastolic
diameter, LVEDD ) | /&2 & W 45 K 12 ( left ventricular



596

HEg R (R A2 ,2007,32(4)

end systolic diameter, LVESD ) | Z& = 5} Ifil 73 %% ( left
ventricular ejection fraction, LVEF ) 4 #p A% &, i@ i
Cox [l 9 73 A WF 52 52 W e A9 N R . Hip g 17 )
K, THIT RN AR, ME:0="fHGKK",
1="JMEK"; 0="TJ04PTH",1 =" {5
P F) BB A 257 . LVEDD, LVESD fi1 LVEF {E &
SR

1.4 BESHAEE F Agilent SONOS 5500
A, A 12 MHz 4583k % R BUAT 8 5 0 3 8]
Ky o 30 o 1 B 45 RS K U LVEDD , LVESD Al
LVEF

1.5 oA 44 Bk B A AL 45 4% 44 2+ sk
B, A R R 4 1. S mL, £ %
Pt e, e 30 min J5,3 000 r/min
B0 10 min, 43 B LK & - 70 CORF R 259 T
3 JA G, RECRREJ7 120> B AL ALY 44 R BRAY
M3 o IR B 92 W RS 925 AGr T I 3% A1) 44 B ( brain
natriuretic peptide, BNP) 7K 3, [fil 4 A1 1fi L BF $%
LT AR

1.6 b T o UL LR % 22 B & T B3 e,
TR AE B8 A B 70 0 B T RE O UL, 4 % 22 5 T I ]
24 h, Jp R E -P 21 ( hematoxylin eosin, HE ) 4t {4 J5
Je8E T AT O U B . WE AR HEO BN TC
O F 1 90 182 /AL 2 908 B
kb 53 Ry Z2 A /e kR U™ IR RO AL 4 Gh
Z A KR AL, YR8 R IE B SE

1.7 St Fa i 22 R R SR 52 56 8
W Lh x5 2R, 2 A W) B PIRE AR « 4G 50
ZH N HT IS H B BN ¢ K 35 22 4 TA) bE A BRI
RIT 2. ZH Iy K72 B0 LB 24> 1h 7k
AR S PREA R OB R g . 45 4L AT
1 H %8 FH 6 B Bk K 36 5 Cox 1] 9 43 #7516 5% Wi 2 7F
WIMINE . R SPSS 13. 0 itk fF,P <0.05
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2.1 # 3 DCM K& w3 & 142 H SD X i,
M RS AT O 22 8 A 0 gl JBRTIE S8 8 DEM R B O
74 H, B )R 52% o i B4 K B LVEDD,
LVESD W R T4 AL KRB (P <0.01) 5 R4
KB LVEF B 8 /N F X% B4l KB (P <0.01)
(£1).

F 1 XERZL R4 K LVEDD, LVESD A
LVEF (% %)

Table 1 Comparison of LVEDD, LVESD and LVEF between
the control group and the model group (% = s)
Eity n LVEDD (mm) LVESD (mm)  LVEF (%)
PEEH 14 5.80+0.26  3.54£0.66 74 8
WHH 74 6.63£0.4577 5.20+0.53"%  49+6""
LA AL, + + P <0.01
2.2  fo 3 BNP, fo 47 fo fo JUBF K 5 X B H

FHEL, BEBLZH (B, C,D 41) I 3% BNP 7K F- ¥ B & Ft
(P <0.05), C,D 4259 T3 J&J5 1 BNP K
FWIE (P <0.01), H D 41 BNP KPR T C
H(P<0.05), £ 4T HiFr/s i 4 . i LR 7K F
ZFERIFEX(P>0.05)(FK2),

2.3 USRS R B 2H ] L0 WL 48
B 25 i A8 M IR L 4R dEfL, RAEA MR I, C
A U0 LA M 2 96 7 T R I A IR, D 41 DL
O LA B 23 0 28 PR (I8 1) o C 4 #9740 1 35 7k
FET B 41(14.59 vs 26.41, P <0.01) ;D 4155
FEPE 4y F 5 Bk AWK F B 41 (10. 00 vs 26. 41,
P<0.01);C,D 4 a3 0¥ 43 F 35 B A i) 22 % 6
Bl X (14.59 vs 10.00, P>0.05) .

R2 YT HUETS 2K BNP, AR AN LA K22 (x 5, n=11)

Table 2 Changes of plasma levels of BNP, potassium, and creatinine between pre-intervention and post-intervention (x s, n=11)

o BNP (pg/L) [ (mmol/ L) ML ULEF ( pmol/L)

A TR T s T THiE T THiE
A4 0.21 £0.04 0.20 £0.04 4.48 £0.31 4.42£0.35 48 +8 47 £7
B 0.39+0.05* 0.45£0.07* 4.23+0.30 4.24 £0.27 41 %6 41 6
c4 0.38 £0.07* 0.33 +£0.07 *44% 4.48 +0.38 4.46 £0.37 41 =8 44 +8
D4 0.39 £0.04* 0.27 +£0.05 *A5%A 4.32+0.38 4.26 £0.38 43 +6 42 £5

5 A HLIEL, + P <0.05; 5254 T BT LA, AA P <0.0155 B 4 LA # P <0.05;15 C 4 IL4, A P<0.05
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Fig. 1 Each group’ s pathological changes of cardiac muscle tissues after drug intervention (HE, x200) A Group normal; B: Group

DCM-control; C: Group DCM-perindopril; D: Group DCM-combination therapy

2.4 A B Y +m3 FHiE,A,B,CH
D A7 RN 14,14, 18 7120 H,3 Ji A7 I
KAy 5 100% ,54% ,75% F183% ., B,C 43 J
NHEREZER LRI AEX(P>0.05), D43
JANAFERKT BAH(P<0.05), AR 11 H
KEALFE G ) A KB4k 8 W4 5 Ja, A 4 17 1%
KRR3 A ,B,CHMDAHRKReEMILT . X EELAE
BER:CHEFMKT BAHCP <0.05), HEH
FTDA(CP <0.05) (K 2). Cox [ul I 55 Hr &7
Il /0 HE A I TE] B DB O AR OK A B T RE I A A
iRRTNEO NS I NP R e I Sl N S |
LVEF , & H 25 i /E e R (£ 3) o

Survival Functions

1.0+ "\ &
Group
0.8 T1A4
I1B4
= c4
20.67 TTp4
2 + A 4] —censored
(I];: + B4l —censored
- C i —censored
g 0.4 + D 4 —censored
o
0.2
= B © D
0

T T T T T T T
0 10 20 30 40 50 60
Survival Times (days)

2 25T 15 %4 Kaplan-Meier A £7 1 2%
Fig. 2 Kaplan-Meier survival curve of each group after drug in-

tervention

F3 MR BAAHR Cox [
Table 3  Screening the factors that affect the rats’

survival by Cox regression analysis

Exp(B)9%5% RIfFIXH]
R R 2 B Sig Exp(B) ———————
-
K 2.666 0.000 14.385  3.867 53.503
LVEF -0.180  0.009 0.835  0.730  0.956
HEEEER] 1,129 0.010 3.092  1.307  7.316
B4 2 1.737  0.001 5.678  2.082 15.484

3 W #

DCM ) i J5 1R 22, e %5 B 53R 34 97 15 it o
H A, & 5 ACEIs 4 ARBs 97 CHF FJ7 2 % 17
G, o IR IR Y R A T R 5 O T b
FKIRIT R, A X W5 W AT . D3 Ak,
B fef 2 A% B B 9 ACEIs ¢ 43 ARBs A J7 CHF B9 il
R 32 56— 3 b 10 BH R AU 0 3 5 BB 38 R R 1 3T
fli 1) CHARM - Added i 5 & 30 76 # LBt 0> % B
il b T kM v AT A5 S 4 2%, {H AT RE DR
5y, % 4L 7. 8% M M JILEF K F W 5
O3 4% HOE A LA L 24 2% B TR 45
PR BRI M Ak B 5 4 18 BF S, 0 T A
JY 4" . ACEIs, ARBs 4% HUH I # & () — L B A if
JT DCM 5|2 ¥y CHF , ik 75 Al LIS 8 4 97 40 1 A
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RO BN, AR .

ASHESE R 7, B W R R R DL v 3 A CE
5 ) — 2R B IR T CHF By DCM KR, 5 5 Ky
et R B 4, i fl 2% BNP K S R B B & . 4ROR
K 24 n] DL s ] S O B, A O T RE .
Toie ARG o7 07 58, BOUL % B0 LI AR PR IR E
A, /R B ACELs Fl ARBs X 2 2K 25 ¥ 1
U DCM WG L BE A 09 RAFAE . BK & 24
AR 72 U8 /0O JIL A A i 3 3 O T ARG T A R
AL AH 2 2H O B Ay 1 22 e R B L A T
BB Y REEAR G &, 5, DOM-B & H 25 4 R
BN =1 N 1| N1 = N S ) VAR 5 A S i B 97
BRI T RS T 2 i B s, R
GAME . TEMIE YT DCM 9T Ak, B LR T
DCM 95 191 A5 A7 I 8] & 5 75 B B4, @ik 3 J4 A7
T 58 LG A DA R R BBk A 5, 1 Wik 7% DCM-I6¢ 5 JH 24
AWK T DCM-RE e A4 . Cox (1] U3 73 #r F
— 2 B 7R DCM-B 0 3% R 21 /Y B8 T fE B 2
DCM-Xf BEZH 119 0. 32 % ; 17 DCM-X% 5 ] 25 41 11 5
TG B B 2 DCM-XJ B2 19 0. 18 5. n] W& H]
257097 DCM R R, 75 2 3% o 1 905 0 T8 A0 T 5
B Ao BRGS0 2577 AR A R YT CHE )7
2, HRTIA R EBELE T . ARBs A L B 7 5 i
55 6 A i) I K 5K 2RI AP T, BELRT B R - i
Bk R KRG HEIN5E 4 s ARBs Gl i B AT, 52 14, {if
AT, Z KA &5 VR AR L K 3% s 5 ARBs , A 5] i
SO ARER M ACETs Al fdf 22 30 Ik BUER , 22 Ik ke
PILEAEN, A4 T ORI . WL, X2 k4
BRYFEMTER-MERKRAL, HEARY
F) AN B R A o

Matsumura 25" 4238 By F )12 {# F] ACEIs, ARBs
PA R B S ARBHAR ), HASIE 10 42 DCM 5 4
10 42 A A7 2653 B T+ 2 80. 9% Fl 65.3% . {7 K
W% A K S e DL vb 3R T DCM R 3 [A) A RE 4K 4
LA 10 97 R0, 31X — e AR G e DR 3K 8 D) 3

5% 3k
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