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Angiotensin Converting Enzyme (ACE) Gene Polymorphism and
Sasang Constitution in Patients with Cerebral Infarction

Ju Jong-chun - Bae Young-choon - Kweon Deog-yun - Kim Kyung-yo

Dept. of Sasang Constitutional Medicine, College of Oriental Medicine, Wonkwang Univ.

The correlation between angiotensin converting enzyme (ACE) polymorphisms and cerebral infarction (CI)
has been controversial. Such controversy may be due to different classifications of cerebrovascular diseases
and ethnic differences.

I studied the correlation between ACE genotypes and CI patients by case-control study in the Korean
population. I also classified CI patients and control group into four types according to Sasang
constitutional medicine.

Furthermore I investigated the correlation among ACE genotypes, CI and Sasang constitutions. The
frequencies of D allele were 0.32 in subjects with CI and 0.40 in the control group without CI (X
2=0.128, p=0.720). In patients with CI, the frequency of Taeumins, one of four Sasang constitutional
types, was significantly higher than that in controls (X2=15.425, p<0.001).

I did not find any correlation between ACE polymorphism and CI in Koreans. However, there were
significant differences in allele frequencies between Koreans and Europeans, while similarities were shown
to those of Japanese and Chinese populations.

KEY WORDS: Koreans, Cerebral infarction, Angiotensin converting enzyme gene, Sasang constitutional
medicine
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Fig. 1. Genotyping of ACE gene by PCR

M ID I IDIDIDDD

. 4 36hp
<+ 64bp

Agarose gel electrophoresis with ethidium
bromide staining showing the three genoty
pes of the ACE polymorphism in DNA obta
ined from whole blood samples, using prim
ers ACEl(forward), ACE3(reverse), and A
CE2(insert). M=50~1,000bp molecular size
marker.

m. &

1. &xlel 53

satEel BF vole ed7r1274AT A
AP R Y e T Bth 34
AHE 195.1248.6 mg/dl; SR 175.5+149.
4 mg/dl. BAEQ 565%7F YL Az
doH, 163%= TS 7IX U 3
73%E S99 ACE FAAEA @2 F
o) xpolE A THTable 1),
Table 1. Characteristics of Cl patients (n=61)

according to the ACE genotypes

ACE genolype
l D oD
Age,y BATEI27  B36%127 656012 646+i1d

Variabies Mean

Tofal Cholesterol 1951486 206.3t434 1845538  2074+320

Triglyoeride 175561494 1932+2087 164651109 174011152
Hypertension, % %5 18 57 115
Digbetes Melitus, % 163 A0 73 67
Smoker, % 33 419 462 129

Lipid values are mean*SD (mg/dl).

2. RANXY BEQ HE REA HIE

6179l $ate] ACE fAARY X ¢
23 7EQThIL, 28 (45.9%); 1D, 278 (44.3%); D
D, 6 (9.8%). °|5& 5208 Y223 ¥nd
o §23F pol= QIUThIL 190 (36.5%); ID,
249 (47.9%); DD, 81 (15.6%) (X’=2.628, p=0.2
69).

HAAE AR gAY gy FEA NEs
&7 Zskthl, 83 (0.68); and D, 39 (0.32),
ol =g 2T vz 7 {3 Ao
= Qlelthl, 629 (0.60); D, 411 (0.40) (X*=0.1
28, p=0.720). AA <1FFFAAY H &L
WA ghatelA] 044, P4 048014
o} ACE T34¢] Bg 43R Nze @7
T3 NZF BSF Hardy-Weinberg B3Y L v
g}THTable 2).

IS tgeg & & Aol dd
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2263" 5291 (=048, D=052, X’=15.64/",
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2 @ d7 ZYgdEe FAF Aoivt AU
o, YEQ (=063, D=037"3 2 (=0.
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Table 2. Association between ACE genotypes

and Cl
No.{%) of men
ACE , No.[%) of men g
genotype Wr'}fsfl witnout C1 p=rgy P~ Vvalue
Il 28(45.9) 190(36.5}
D 27(44.3) 249(47.9) 0.269
BD 608 81(156)

A total of 61 men with CI and 520 without CI
were studied. X test was used to test the hypothe
sis by Mantel-Haenszel linear-by-linear test, genoty
pe versus groups. Numbers in parentheses are pesc

entage of study population.
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Table 3. Allele frequency in other population

Population | D p-value
Korean 0.60 0.40
Japanese 0.63 0.37
Chinese 0.7 0.3
French 0.41 0.59

Australian 0.48 0.52 p<0.05
Dutch 0.37 0.63

Fig. 2. Allele frequency in other population

Dallele |
malele D

3. AIMHE B2X

61 F APFA el BEHT 105 A3
607 ¥z} Zrzte] AMEAA BEE USH #
UTHEI SR 0 (0%); B 32 (533%); &%
Ql 24 (40.0%);, A2l 4 (6.7%). °|E& 8879
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e 29077 53.3%, 40.0%)2] HNEE ¥
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1B FosHA o 2%k

HAAL 7k 93909 ACE #RAEe]
B¥E= 11, ID, DD7F Z+2t 14 (43.8%), 16 (50.
0%), 2 63%)% Tt AA7} vladd o zjo]
7F QAT Aok T3 ACE FHAEe] B

FAA ch T ARAE -

o] Eojde Holz| %gtHTable 5).

Table 4. Distribution of Sasang constituti
ons in Cl patients and controls

No.(%) of men No.(%) of men

n 5 )
o o%i?i?ut%)n W,‘E 653! W|rt1ll%lg7aCl p-value
Taeumin 32(53.3) 327(36.9)
Soyangin 24(40.0) 314(35.4) p<0.001
Soeumin 46.7) 246(27.7)
Taeyangin 00 0(0)

A total of 61 men with CI and 887 withour CI
were studied. X° test was used to test the hypothe
sis by Mantel-Haenszel linear-by-linear test. The *
was quoted from Park et al™. In CI patients, 60
of 61 cases were valid, while the data of one case

was missing.

Table 5. Association between ACE genot
ypes and Sasang constitution in
Cl patients (n=61)

ACE Constitution
genotype Taeumin  Soyangin - Soeumin
Count 14 10 3 2
f % within ACE 519 &0 111 1000
% within Constitution 438 417 750 450
Count 16 10 1 27

D % within ACE 503 ¥ 37 1000
% within Constitution 500 417 250 450

Count 2 4 0 6
DD % within ACE B3 667 0 1000
% within Conslitution 6.3 16.7 0 10.0

Count 2 24 4 60
Total % within ACE 53 400 67 1000
% within Constitution 1000 1000 1000 1000

In CI

patients, 60 of 61 cases were valid, while the data

A total of 61 men with CI were studied.
from one case was missing.
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