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Myocardial infarction occurs in more than 90,000 Polish people each year. Almost
50% of them do not survive even first few hours and another 30% one month after its
onset.

Both environmental and genetic factors play an important role in the pathogenesis of
coronary artery disease. Most of the environmental factors as cigarette smoking,
overfeeding, lack of physical activity and social stress are well recognised. We are still far
from fully understanding of genctic mechanisms contributing to susceptibility to myocar-
dial infarction. Probably this predisposition is influenced by interaction of several genetic
loci. Among many genes involved in its pathogenesis are those coding vasoactive agents,
components of lipid metabolism pathways as well as factors affecting coagulation and
fibrinolysis.

In view of angiotensin-converting enzyme (ACE) role in physiology and pathology
and benefits of ACE-inhibitors therapy, the gene coding this protein meets criteria for
candidate gene for the susceptibility to cardiovascular disease including myocardial in-
farction. ACE gene was cloned and mapped to the long arm of chromosome 17 (17q23).
The insertion/deletion (I/D) polymorphism of a 287 base pair sequence, located in intron
16 has been extensively studied over the past decade (10). This polymorphism has a ma-
jor effect on plasma and cellular enzyme activity. Genotype DD is associated with about
50% higher plasma ACE activity (11) . It was hypothesised that insertion variant (I al-
lele) contains the so-called silencer sequence that causes a decrease in ACE gene expres-
sion. The associations of this polymorphism with left ventricle hypertrophy, diabetic ne-
phropathy or male infertility were confirmed by many authors (2-4). Studies concerning
insertion/deletion polymorphism in ACE gene locus and essential hypertension have
brought inconsistent observations (8-9). Even more discrepant results were published on
the subject of its association with myocardial infarction (1, 12).
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The goal of our research was to assess the association of ACE gene I/
D polymorphism with myocardial infarction in the Polish population re-
garding different variables related to the disease (smoking, concomitant
hypertension, obesity, plasma cholesterol level and family history).

MATERIAL

The study population consisted of 314 individuals of Polish origin. 178 of them suf-
fered from acute myocardial infarction or have survived it. Another 136 people without
apparent signs and symptoms of cardiovascular pathology or diabetes served as control
subjects. The diagnosis of myocardial infarction was made upon conventional clinical,
electrocardiographic and enzymatic criteria or was well documented in patients clinical
files. All subjects were hospitalised in the Department of Internal Diseases, Medical
University of Lublin between 1995 and 2000 for different reasons.

Positive family history considered as the presence of coronary artery disease in at
least one of first degree relatives was reported by 85 experimental subjects. No one from
the control group reported positive family history. Detailed characteristics of the study
population are shown in Table 1. Patient’s informed consent was mandatory to enter the
study. The study protocol was approved by local Bioethical Committee.

Table 1. Characteristics of the studied population

Patients Control
Number of subjects 178 136
Men 131 (74%) 50 (38%)
Women 47 (26%) 86 (62%)
Mean age 48.8 49.1
Number of subjects under 50 years 100 (56%) 74 (54%)
Number of subjects with hypertgnsion 64 (36%) 0
Number of subjects with BMI < 25kg/m’ 40 (22%) 107 (79%) *
Number of subjects with < 25kg/m2< BMI < 30kg/m2 87 (49%) * 23 (17%)
Number of subjects with BMI > 30kg/m2 51(29%) * 6 (4%)
Positive family history 85 (48%) * 0
Mean plasma total cholesterol concentration (mg/dl) 209 mg/dl * 171 mg/dl
Number of smokers 147 (83%) * 54 (40%)

*p < 0.05
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To avoid mistyping of the DD genotype, second run PCR with insertion specific prim-
ers (sense: 5-TGG GAC CAC AGC GCC CGC CAC TAC-3 and antisense: 5-TCG
CCA GCC CTC CCA TGC CCA TAA-3") was performed by the following method pre-
viously described by Odawara et al. (11).

STATISTICAL ANALYSIS

Differences in allele frequencies and genotype distribution between cases and controls
were analysed by x> statistic with different degrees of freedom. t-Student statistics was
used for case and control population characteristics. (p) values less than 0.05 were con-
sidered significant.

RESULTS

Polymorphic allele frequencies and genotype distribution are shown in Table 2. They
were similar to those reported in other Caucasian populations. Both allele frequencies
and genotype distribution did not differ substantially between study groups.

Table 2. Insertion/deletion allele and genotype occurrence in experimental
and control subjects

Study group Number Alleles Genotypes
subjects |alleles I D DD ID I1
Patients 50 yearsold | 100 200 045 0.55 0.20 0.70 0.10
Patients > 50 years old |78 156 0.50 0.50 0.14 0.72 0.14
All patients 178 356 0.47 0.53 0.17 0.71 0.12
Control 136 272 0.45 0.55 0.23 0.65 0.12
p>0.56 p>0.45

Experimental subjects were then divided into two subgroups depending on the age of
the onset of myocardial infarction. The occurrence of the disease before the age of 50
was considered as premature. Allele frequencies and genotype distribution in these sub-
groups are shown in Table 2. The observed differences between the two subgroups and
control subjects were not statistically significant. .

Further analysis did not detect any important differences in allele and genotype fre-
quencies between experimental and control subjects regarding body mass index, total









Angiotensin-converting enzyme gene insertion/deletion polymorphism... 27

10.

11

Doria A. et al.: Genetic predisposition to diabetic nephropathy. Evidence for a
role of the angiotensin I ~ converting enzyme gene. Diabetes, 43, 690, 1994.
Hagamann J. et al.: Angiotensin-converting enzyme and male fertility. Proc. Nat.
Acad. Sci. 95, 2552, 1998.

Iwai N. et al.: DD genotype of the angiotensin-converting enzyme is a risk factor
for left ventricular hypertrophy. Circulation, 90, 2622, 1994.

Jeunmaitre X. et al.: Absence of linkage between the angiotensin converting en-
zyme locus and human essential hypertension. Nature Genet., 1, 72, 1992.
Keavney B. et al.: Large-scale test of hypothesised associations between the angio-
tensin-converting enzyme insertion/deletion polymorphism and myocardial infarction
in about 5000 cases and 6000 controls. Lancet, 355, 434, 2000.

Madisen L. et al.: DNA banking: the effect of storage of blood and isolated DNA
on the integrity of DNA. American Journal of Medical Genetics, 27, 379, 1987.
Odawara M. et al: Mistyping frequency of the angiotensin-converting enzyme
gene polymorphism and an improved method for its avoidance. Hum. Genet., 100,
163, 1997.

O'Donnel C. et al.: Evidence for association and genetic linkage of the angio-
tensin-converting enzyme locus with essential hypertension and blood pressure in
men but not women in the Framingham Heart Study. Circulation, 97, 1766, 1998
Rigat B. et al.: PCR detection of the insertion/deletion polymorphism of the hu-
man angiotensin-converting enzyme gene (DCP1) (dipeptidyl carboxypeptidase 1).
Nucleic Acid Res., 20, 1433,1992

Rigat B. et al.: An insertion/deletion polymorphism of the angiotensin I-converting
enzyme gene accounting for half the variance of the serum enzyme levels. J. Clin.
Invest., 86, 1343, 1990.

. Samani N. et al.: A Meta-analysis of the association of the deletion allele-of the

angiotensin-converting enzyme gene with myocardial infarction. Circulation, 94, 708,
1996.

2001.12.06

SUMMARY

Both environmental and genetic factors play an important role in the pathogenesis of

coronary artery disease. In view of angiotensin-converting enzyme (ACE) role in physiol-
ogy and pathology and benefits of ACE-inhibitors therapy, the gene coding this protein
meects criteria for candidate gene for the susceptibility to cardiovascular disease including
myocardial infarction. The goal of our research was to assess the association of ACE
genc I/D polymorphism with myocardial infarction in Polish population regarding differ-
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ent variables related to the disease (smoking, concomitant hypcertension, obesity, plasma
cholesterol level and family history). To detect ACE I/D polymorphism method of Rigat
with some modification was used. The study population consisted of 314 individuals of
Polish origin. 178 of them suffered from acutc myocardial infarction or have survived it.
Another 136 people without apparent signs and symptoms of cardiovascular pathology or
diabetes served as control subjects. No one from the control group reported positive fam-
ily history. Both allele frequencies and genotype distribution did not differ substantially
between study groups. They werc similar to those rcported in other Caucasian
populations. Further analysis did not detect any important differcnces in allele and geno-
type frequencies between experimental and control subjects regarding body mass indcx,
total plasma cholesterol level and concomitant arterial hypertension. Cigarctte smoking
status influenced allele frequencies and genotype distribution in the group of patients
with premature myocardial infarction. DD genotype was observed more often among
non-smoking patients who suffered from myocardial infarction before the age of 50.
These differences had reached the level of statistical significance (p<0.05). Conclusions:
1. Insertion/delction polymorphism in ACE gene does not scem to be associated with
myocardial infarction in the studied Polish population. 2. The obtained results suggest
that DD genotype may be associated with smoking-dependent risk of myocardial infarc-
tion. Further studies are needed to prove this hypothesis.

Polimorfizm insercyjno-delecyjny genu enzymu konwertujacego w polskiej populacji
pacjentow z zawalem serca

Do wystapicnia zawalu serca predysponuja dobrze znanc czynniki §rodowiskowe jak
rowniez pewne uwarunkowania genetyczne. Gen kodujacy enzym konwertujacy angioten-
syne II jest genem kandydatem w patogenczic chordb ukladu sercowo-naczyniowego. Ce-
lem pracy byla ocena zwiazku polimorfizmu insercyjno-delecyjnego genu ACE z zawalem
serca w populacji polskiej z uwzglednieniem wplywu §rodowiskowych czynnikow ryzyka.
Polimorfizm wykrywano stosujac reakcj¢ tancuchowg polimerazy. Grupe badang stanowi-
fo 178 oséb ze Swiczym badZ przebylym zawalem serca, a grupe kontrolng 136 0s6b bez
uchwytnych objawéw schorzenn uktadu sercowo-naczyniowego. Czgsto§¢ wystepowania
polimorficznych alleli i genotypéw nie réznifa si¢ istotnie miedzy grupa os6b z zawalem a grupa
kontrolng i byta zblizona do obserwowanych w innych populacjach rasy kaukaskiej. Nic
obserwowano réwniez zwiazku polimorfizmu I/D z zawalem serca po uwzglednicniu ta-
kich czynnikéw, jak wiek wystgpicnia zawalu, wywiad rodzinny, hipercholesterolemia,
wskaznik masy ciala oraz wspdlistniejace nadci§nienie t¢tnicze. Stwierdzono, Zze u niepaly-
cych osob z zawatem serca genotyp DD wyst¢powal znacznie cz¢Sciej niz u palgcych za-
watowcOw (p<(0.05). Wnioski: 1. Polimorfizm insercyjno-delecyjny genu ACE nic jest
zwigzany z zawalem serca w badanej populacji polskiej. 2. Uzyskane wyniki sugeruja moz-
liwos¢ zwiyzku genotypu DD z ryzykiem zawatu serca zwigzanym z palenicm tytoniu.



