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A Role of Angiotensin-converting Enzyme Gene Polymorphism in Left Ventricular
Remodeling after Myocardial Infarction

Yuan He, Yoshifumi Tomita, Yoshiki Kusama, Kazuo Munakata,

Hiroshi Kishida and Teruo Takano
The First Department of Internal Medicine, Nippon Medical School

Abstract

Background: Left ventricular remodelingd LVVRO process is one of the important secondary
sequele after acute myocardial infarctiond AMIO However, little is known about the relationship
between LVR and angiotensin converting enzymé] ACE[gene polymorphism as well as endothe-
lial nitric oxide synthase[d ecNOSO gene polymorphism.

Methods: Coronary angiography and left ventriculography were performed within 24 hours
and 30+ 7 days after AMI onset. All consecutive 24 patientsd 57+ 6 years had acute anterior Ml
with one vessel disease of left anterior descending artery and successful revascularization ther-
apy during acute phase. Patients were divided into three groups according to the change of end-
diastolic volume indekx] EDVIO AEDVIO EDVI 1 month EDVI within 24 hrsO LVRI O O AEDVIO
7.0ml/m?’, n0 50 LVR] O @ AEDVIO O 7.0 ml /m? nO 130 and LVR] O /0 @ O 7.00 AEDVIO 7.0
ml,/m? n 60 groups. The polymorphisms of ACE and ecNOS gene were determined with PCR
method after an extraction of genomic DNA from peripheral leukocytes.

Results: There were no significant difference among three groups as to baseline characteris-
tics, including coronary risk factors, medications, serum CPKmax and patency of infarct-related
artery. The incidence of DD genotype of ACE gene is significantly higher in LVRI O Othan in the
other two groups 0.60; 0 ; 0, respectively, ¥°0 13.150, p0 0.010 The incidence of D allele of ACE
gene is also significantly higher in LVRO 0 O than in the other two groups 0.70; 0.17; 0.19, respec-
tively, ¥*0 10.221, p0 0.010 AEDVI of DD genotype was significantly greater than in the other
two groups] DD genotypel 30.1+ 18.1; ID genotypel 0 13.0+ 27.4; Il genotype 0 8.2+ 11.5ml/
m?’, respectively, p0 00500 There was no significant difference in ecNOS gene polymorphism
among three groups. By stepwise regression analysis, the significant independent predictors of
AEDVI were EDVI within 24 hrs and DD genotypell F[ 16.88 and 8.641, respectively, p0 0.00240]

Conclusion: These results showed that left ventricular dilatation is related to DD genotype
of ACE gene after successful reperfusion therapy of anterior AMI. Thus, renin-angiotensin sys-
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tem may play an important role in left ventricular remodeling after AMI [ J Nippon Med Sch

2000; 67: 96—10401
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zyme gene polymorphism, left ventricular end-diastolic volume index
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Fig. 1 The representative results of electrophoresis
on each gene polymorphism
The polymorphism of ACE gene had two al-
leles, D allel&l deletionCand | allelél insertiond
As the D and | allele are identified as a band
of 190 bp and 490 bp, respectively, the ACE
genotype has three kinds of pattern; a band of
only 190 bj] DD genotypel] bands of both 190
bp and 490 bpO ID genotypel] and a band of
only 490 bl Il genotypel The polymorphism
of ecNOS gene also had two alleles, a allele
and b allele. The a and b allele are identified
as a band of 393 bp and 420 bp, respectively.
Therefore, the ecNOS genotype has three
kinds of pattern; a band of only 420 bpO b/b
genotypel] bands of both 420 and 393 bpd a/b
genotypel] and a band of only 393 bpO a/a
genotypell ID: ID genotype; II: Il genotype;
DD: DD genotype; Cont.: control DNA, BDNF
0 brain-derived neurotrophic factor 0 with a
band of 764 bp; a/b: a/b genotype; a/a: a/a
genotype; b/b: b/b genotype.

0000 Fig. 10 00UOACED O OO DD genotypel
ID genotype O O 0O Il genotype OO0 OO OO3008
000011 0000000ecNOSO OO0 a/a geno-
typed O O 00O OOa/bgenotype 0 O O b/b geno-
typeUOOOOS50000 1900000000
0400000



J Nippon Med Sch 20000 671 200

99

Table 100 Baseline characteristics

Remodelin@ OO Remodeling O /00

Remodeling O O

nO 5 nO 6 nO 13 P
onset agél yearsQ 54+ 5 58+ 9 58+ 8 NS
sex] male %0 100 100 91 NS
angina before AMI %0 40 50 38 NS
CPKmaxl mg/dIO 59185+ 4,188.9 18095+ 205.6 3,931.2+ 2680.1 NS
CPK-MBmaxl mg/dIO] 4155+ 3695 1650+ 259 2864+ 2455 NS
ACEL %0 60 83 62 NS
B -blockel] %0 40 33 23 NS
nitratell %0 80 83 77 NS
mitral regurgitatiofnl %] 0 0 0 NS
collaterdll %0 20 0 23 NS
patency] %0 80 83 77 NS

AMI: acute myocardial infarction; CPK: creatine phosphokinase; CPK-MB: myocardial band creatine
phosphokinase; ACEI: angiotension converting enzyme inhibitor; n: number of patient; p: probability; NS:

not significant.

Table 20 Baseline hemodynamic parameters

Remodelingl 0 0 Remodelingl 0 /00O Remodelingl O O =
nd 5 nd 6 n0O 13
Killip I/1I7 VO 4/1/0/0 6/0/0/0 12/0/0/1 NS
Forresterl 1/0/ II/IVO 3/1/0/0 3/0/0/0 6/2/1/0 NS
EDVID ml/m20] 880+ 237 805+ 101 1221+ 474 0.07
ESVID ml/m?0] 343+ 163 365+ 106 499+ 230 NS
SV mli/m?0 536+ 188 440+ 109 722+ 329 NS
LVERE %0 616+ 16.2 548+ 117 584+ 141 NS
width of hypokinetic region 314+ 217 187+ 131 395+ 192 NS
sum of chords 0 1139+ 8740 0 635+ 59.00 0 1350+ 77.60 NS
mean of chords 0 35+ 050 0 30+ 1.00 0 34+ 070 NS
Z ex 0 511+ 4470 0 262+ 3460 0 559+ 4010 NS

EDVI: end-diastolic volume index; ESVI: end-systolic volume index; SVI: stroke volume index;
> ex: sum of chords [1J threshold x width n: number of patient; p: probability; NS: not significant.
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ACE genotype

Remodeling (+) 0<0.01
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Remodeling(+/-) u
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Fig. 2 ACE gene polymorphism and left ventricular
remodeling
DD genotype of ACE gene was seen only in
remodeling] O Ogroup. The frequencies of the
DD, ID and Il genotypes of ACE gene among
the remodeling] O Ogroup were 6001, 2000, 20
0, and among the remodelingd O /O O group
were 000, 330, 670, and among the remodel-
ingd O O group were 00, 3800, 6201, respec-
tively. The frequency of DD genotype was
significantly higher in remodelingd O O group
than in the other two groupsO °0 13.150, pO
0.0100 DD: DD genotype; ID: ID genotype; 1I: 11
genotype.
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SI0 LVEF O width of hypokinetic regiond sum of
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Fig. 3 ecNOS gene polymorphism and left ventricu-
lar remodeling
There was no a/a genotype of ecNOS gene in
this study. The frequencies of the a/b and b/b
genotypes of ecNOS gene among the remodel-
ingd O Ogroup were 200, 800 , among the re-
modeling0 0 /0O O group were 330, 670, and
among the remodelingC O O group were 1501,
850 , respectively. And there was no signifi-
cant differece in ecNOS gene polymorphism
among the three groupsd %20 0.8505, NSO a/b:
a/b genotype; b/b: b/b genotype.

920 O %’0 0.711NSO

A0ACE0 00000000000 00000O0

ACEODOOODOODOODODOOOODOOOOOOOoOn
O0O0000o0o00oooooooooD ACEDOO
0000000000 D0D0DD genotyped O OO
AEDVI O 30.1% 181 ml/m? 0 OID genotype 0O O I
genotype 00 0130+ 2740000 82+ 115 ml/m?
O0O0O0OO0OOO0OO0O0O0OMmpOo0smAESVIO OO ASI
UDDgenotype 0 UOUOOOOOOOOOODOODO
OO0000C0OOO0OO0OALVEFO 300000000
O000Fig.400000000D0O0DOOOOOAwidth
of hypokinetic regiond Asum of chords Amean of
chords 000 AzexO 00O OO0O300000000
UO0O00000ODD genotype O vs ID genotype U vs
Il genotype 00 0.1+ 0.2 vs 0.1+ 0.3 vs 0.1+ 0.3[B1.6+
104.3 vs 0.05+ 46.2 vs 42.0+ 64.9[171 02+ 10vs 05+ 11
vs 0.8+ 11129+ 67.3 vs 24+ 253 vs 27.1+ 41.3[11
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Fig. 4 ACE gene polymorphism and the change of
left ventricular volume
The relationship of ACE gene polymorphism
with changes of left ventricular volume was
very close. The change of EDVO AEDVIOwas
significantly greater in DD genotype than in
ID and Il genotypé&l pO 0.050 AEDVI. the
change of end-diastolic volume O EDVI 1
month 0 EDVI within 24 hrs[§ AESVI: the
change of end-systolic volumel ESVI 1 month
0 ESVI within 24 hrs[J ASVI: the change of
stroke volume SVI 1 monthO SVI within 24
hrsJ ALVEF: the change of left ventricular
ejection fractiond LVEF 1 monthO LVEF
within 24 hrsJ DD: DD genotype; ID: ID
genotype; II: Il genotype.
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