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An Deletion/Insertion Polymorphism of the Angiotensin Converting
Enzyme Gene in Ischemic Stroke Patients

Yongmin Choi, M.D., Jaychol Choi, M.D., Jinkyu Han, M.D.,
Min-Kyu Park, M.D., Kunwoo Park, M.D., Dae-Hie Lee, M .D.

Department of Neurology, Korea University College of Medicine

Background : A deletion (D)/insertion (I) polymorphism of the angiotensin-converting enzyme (ACE) geneis
known to be associated with hypertension, left ventricular hypertrophy, myocardial infarction. Cardiac diseases, such as
atrial fibrillation, valvular heart disease, myocardiac infarction and coronary artery disease have been clearly associated
with increasing the risk of ischemic stroke. We investigated the relationship between ACE gene deletion/insertion (D/I)
polymorphism and the pattern of ischemic stroke. Methods : The pattern of ACE genotypes in 59 stroke patients
including symptomatic carotid artery territory cerebral ischemiawere compared with 101 age-matched control subjects.
In the stroke patients, the degrees of stenosis of bilateral cervical carotid arteries and their major intracranial tributaries
were recorded according to duplex neck sonography and magnetic resonance angiography. DNA was extracted from
peripheral blood and ACE 1/D polymorphism is confirmed by PCR method. Results : In the stroke patients, 25.4%
showed the | | genotypes, 8.5% the ID genotypes and 66.1% the DD genotypes. In the control group, the frequencies of
each genotype were 20.8%, 55.4% and 23.8%, respectively. The DD genotypes were more common in patients with
ischemic stroke compared with the controls, but there was no significant association between ACE genotypes and sub-
types of cerebrovascular disease. Conclusions : The deletion polymorphism in the angiotensin-converting enzyme gene
may play arolein development of ischemic stroke.
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Figure 1. Agarose gel electrophoresis shows each subtypes of
angiotensin converting enzyme gene
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Table 1. Angiotensin converting enzyme genotypes in stroke patients and normal controls

ACE genotype
DD(%) 11(%) 1D(%)
stroke patients 39(66.1%) 15(25.4%) 5(8.5%)
normal controls 21(23.8%) 21(20.8%) 56(55.4%)

chi-square test; p<0.01

logistic analysis for effect of left ventricular hypertrophy, hypertension p<0.01

Table 2. Angiotensin converting enzyme genotypes according to the left ventricular hypertrophy and the hyperten-

sion in acute stroke patients

ACE genotype
DD(%) 11(%) 1D(%)
LVH* present 25(62.5%) 12(30.0%) 3(7.5%)
LVH* absent 14(73.7%) 3(15.8%) 2(10.5%)
HTN+ present 22(57.9%) 11(28.9%) 5(13.2%)
HTN+ absent 17(80.9%) 4(19.1%) 0(0%)

*LVH= Left ventricular hypertrophy, +HTN= Hypertension

chi-square test; p>0.05
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0000020 0000 ooooo ooooo. 20 0
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000000 (low density lipoprotein)d 0O0OO
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Table 3. Angiotensin converting enzyme genotypes according to the subtype of strokes

ACE genotype
DD(%) 11(%) 1D (%)
large artery artherosclerosis 11(57.9%) 5(26.3%) 3(15.8%)
small-vessel occlusion 21(65.6%) 10(31.3%) 1(3.1%)
transient ischemic attack 7(78.5%) 0(0%) 1(12.5%)
Total 39(66.1%) 15(25.4%) 5(8.5%)

chi-square test; p>0.05

Table 4. ACE genotypes according to the internal carotid artery (ICA) stenosis measured by magnetic resonance

angiography and duplex neck sonography

ACE genotype
DD(%) 11(%) I1D(%)

Intracranial internal carotid artery stenosis

ICA stenosis <50% 33(68.8%) 12(25.0%) 3(6.2%)

ICA stenosis >50% 6(54.5%) 3(27.3%) 2(18.2%)
Extracrania internal carotid artery stenosis

ICA stenosis <50% 36(69.2%) 12(23.1%) 4(7.7%)

ICA stenosis >50% 3(42.9%) 3(42.9%) 1(14.3%)

chi-square test; p>0.05
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