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Distribution of angiotensin converting enzyme gene polymorphism
among Northern Hans, Daurs, and Ewenkis
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ABSTRACT

AIM: To obsetve the polymorphism of angiotensin-
converting enzyme ( ACE) gene in Northen Hans,
Dahurs, and Ewenkis of China. METHODS: The
polymerase chain reaction was used to type the insertion/
deletion polymorphism at intron 16 of ACE gene among
90 Northem Hans, 84 Dahurs, and 64 Ewenkis individu-
als. The experiment displayed the distribution in three
kinds of ACE genotype: ID (heterozygotes of insertion
and deletion )j, DD ( homozygotes of deletion), and II
( homozytes of insertion). RESULTS; In Northem
Hans the pefée_ntages of the distributing ACE L/D geno-
type were ID-27.8 %, DD 17.8 %, and 11 54.4 %.
The /D genétype frequency of Daburs individuals were
ID60.7%, DD 26.2 %, and O 13.1 %. The
Ewenkis genotype frequency were ID 70.3 %, DD
21.9 %, and I 7.8 %. CONCLUSION: The poly-
morphism of ACE gene of Northern Hans is different from
that of Dahurs and Ewenkis in China.

INTRODUCTION

The functions of the angiotensin-converting enzyme
(ACE) inclde the metabolism of bradykinin and the
conversion of angiotensin [ to angiotensin 1. A
strong interfamilial resemblance of seram ACE together
with segregation studies suggest that a major gene regu-
lates the circulation level''). The human angiotensin-1
converting enzyme gene covers 21 kilobase pairs (kb)
and comprised 26 exons and 25 introns. The ACE has
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been assigned to 17q23. The ACE gene consists of 300-
bp Alu sequence within intron 16, and L’D polymorphism
is observable®® . The ACE gene L/D polymotphism may
have important clinical relevance. A number of associa-
tions of the polymorphism in cardiovascular disease have
now been recognized®*, which may be related to the
higher Jevel of ACE that accompanies the presence of the
D allele. The relationship of ACE gene polymorphism
was described in a study that includes white and biack
subjects. In the present smdy, there is no Literature if
the polymorphism has differences in different minorities.
The report discovered the polymorphism dismribution of
ACE gene in three disparate minorites. It can provide
data for human genetic research, and clarify the incidence
of diseases of some illness in three minorities from level
of gene. There are many minorities in Bilingual League
of Inner Mongolia Autonomous Region, and the present
study reported the polymorphism distribution of ACE gene
in three minorities,

MATERIALS AND METHODS

Materials A sample (2 = 90) of Hans subjects
was a healthy population, Dahurs (n = 84) and Ewenk
samples (n = 64) were randomly taken from the healthy
population in Xilinguole League of Inner Mongolia Au-
tonomous Region. We collected 5 mL venous bleod to
distili DNA.

Methods Genomic DNA was isolated from the
blood leucocytes by standard proteinase K-phenol
method. The PCR assay for I/D polymorphism was per-
formed as literature described!”. Briefly, 1 L genomic
DNA amplified with a forward primer (5'CTG GAG ACC
ACT CCC ATC CTT TCT 3’} and a reverse primer (5
GAT GIG ATC ACA TTC GTC AGA T3'). Amplifi-
cation was performed in a final volume of 10 uL., con-
tained 7.5 pmol/ul. each primer ( Huamei company, Bei-
jing), 1 pL MgCl, 1 L KC1,1 pL of each dNTP, and
0.3 p Taq polymerase (Huamei company, Beijing).
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DNA wnplification was achieved by an initinl denaturation
at¥2 T for 120 5, denaturation at 92 'C tor 30 s, anneal
al 58 °C for 45 s, and exiension o 72 C for 60 s, and
tlal 32 cycles, then final extension ul 72 T for 600 <.
PCR products were subjected to 2 % agarose pel clee-
trophoresis, and two alleles were identified: a 190-hp
fragment D {in the absence of the deletion} and a 490-bp
fragment T (in the presence of the insertion ) .

Satistical analysis
quency distribution was assessed using chi-square test.
F less than 0,05 15 considered 1o be sialisical sigmfi
Cance.

Significamt difference in fre-

RESULTS

The PCR genolype of /D polymorphism of the
ACE gene (Fig 1), The Peem 100-bp DNA marker
{ Promuga USA ) is shown at right,  The 490-by insertion
fragment denotes the | allele, the 190-bp deletion frag-
ment indicates the D allele, the 490-bp amd 1%0-bp frag-
menl  are  mserion/deletion  heterocyclin
Namely, 11, DD, 1D three genotype.  The distwibution
of I, 1D, and DD penotype in three ethnic groups are
shown in Tab 1. ‘The genotype frequency disinbution in
Northern Hang group were 1D 27,8 %, DD 17.8 %, 11
5.4 %, Dahurs populations were 1D 60,7 %, DD
26.2 %, I 13.1 %. Ewenkis populalions were ID
0.3 %, DD 21.9 %, U748 %. In contrast, the
genotype frequency of Hans have marked difference with
Diahurs and Lwenkis (3" =536.50, P<0.05). There is
no difference in the genotype frequency between the
Dahurs and Ewenkis groups (' =1.48, P >0.05).

frapment .

6 Marker

180 b
207 bp
330 bp
480 bp

PCR pgenotyping of I'D polymorphism of ACKH
gene,  The 450-bp [ragments denotes the T allele, and
the 190-bp fragment indicates the D allele., Lane 1 and
2 : genatype 11, Lane 3 and 4: genotype 1), Lane 5 and
G: genotype DD.

Fig 1.

DISCUSSION

The functions of the angiolensin-converting enzyme

covered the muiabolism of bradykinin and convened an-
giotensin [ to angiotensin [ %), Angiotensin I is an
vctapeplide that has vasoactive amd sodium-retaining ac
tivities along with mapacity o stimulae vascular prolifer-
ation'™ . We have shown that frequency of the [ allele of
the ACE pene was similar o the values reported in the
Japanese, bul relitively higher in normal Northerm Hans,
compared with white'™ and black populations in Europe,
African-Americans ®', and Africans”’, however lower
thun in Samoans "' (Tab 2),  The polymorphism of
ACE gene in differeni ethnic groups of the same meprion
was not eporled.  We found that the Northern Hang
showed marked differcnee compared with Dahurs and
Cwenkis.  ‘There is highest 1T penotype in Hans, but
there is highest | D genotype in Duhurs and Ewenkis,
Tins difference maght be related 1o penctic hackground.

The resulls of the former study of white people con-
firmed ACE gene 1D polymorphism  associated  with
serum ACE 'Y, The level of ACE activity was signifi-
cantly higher in the white people with D alleles than that
with T alleles, whereas the level of ACE setivity was in
lermechiate i those who were heterozygous,  On the oth
er hand, in black no association of the 17T poalymorphism
with serum ACE activity was found
distinctly different association of the ACE gene polyinor-
phism with the regulation of serum ACE activity in whites
and blacks. Rigat's research indicatex marked difference
hetween the serum ACE levels which observed and sub
jeels in each of the three ACE genotype classest!!
Serum immunoreactive ACL concentrations were 2993,
393, 4% mg/L for T, D, DD genotype respectively.
The insertion/deletion polymorphism accounted for 47 %
of wial phenotypic varance of swemm ACE.  As for
Northern Hans, Dahurs, Ewenkis, 11 mernis further re-
search the relation between the polymorphism and the
serum ACE,

Recent work on the 1/'D ACE polymorphism has
demonstraled that the DD genotype 15 associated wilh in-
creased risk of candiovascular diseases, especially in thise
without other risk factors® | increased death rate and

sudden death of wschemia heant disease, hytrophic car-
L= 15)

There was thus a

diomyopathy Meantime, positive  associations
have been observed between the ACE D allele and essen-
tial hypenension, myocardial infurction, and left venatric-
ular hypertrophy' ™17 Clinical tmils have also shown
e henefits of ACL inhibitors in hypertension and con-
gestive heart failune and decreased the risk of weinlanction
in patients who experience acute myocardial infaretiont™
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Tab 1. Genotypic and allelic frequerncies of I/D polymorphism of the ACE gene among three nationalities.
Allele type
Nationality n Genatype frequency frequency
1 D DD D I
Hans 90 49 (4.4 %) 25 (27.8 %) 16 {17.8 %) 32.2% 67.8 %
Dahur ™ 11 (13.1 %) 51 (60.7 %) 22 (2.2 %) 57.0 % 43.0 %
Ewenk [ 5(7.8%) 45 (70.3 %) 14 (21.9 %) B % 42.2 %
Tab 2. Frequency of I/D polymorphism of ACE gene in 5 Soubrier F, Hubert C, Testut P, Smieer L. Molecular biolo-

different groups.

. Genotype frequency Refer-
Ethnic Group n 1 - DD ence
Japanese 76 33.0% 490% 180% 2
British 9% 17.00% B3.0% 40.00% 3
American-Whites 139 21.58 % 4740 % WHMU %D 7
American-Blacks 223 12,00 % 51.00% 37.00% 8
Nigerian 8 16.00% 49.0% 35.00% 9
Samoans 58 B2.76% 15.52 % 1.792% 10

In conclusion, this article indicates that the poiymor-
phism of ACE gene of Hans differs from that of Dahurs
and Ewenkis of China. From the point of view of an-
thropology, the polymorphism has important significance
to acknowledge the different climical representation of hy-
pertension, coronary heart disease and diabetes in differ-
ent races. With regard to appraising ACE inhibitor clinic
exertion and curative effect, and the relevancy which the
difference of the polymorphism of ACE gene and curative
effect of ACE inhibitor are not neglectful factor, and that
they deserve to further discuss.
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