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ABSTRACT Background: Atopic asﬂm begins with exposure to allergens causing airway hyperresponsiveness and
chronic inflammation. Angiotensin Il involved in the pathogenesis of agpgic asthma by causing airway hyperrespon-
siveness. Angiotensin Il levem.re influenced by the levels of ACE and ACE levels are influenced by I / D ACE gene
polymorphisms. Study about the role of I/D ACE gene polymorphism in the incidence and severity of asthma in several
countries and ethnic show@consﬁitency result. Study in Indonesian subjects had never been reported. Method: This
Case-control study aimed to evaluate the influence of I /D ACE gene polymorphism in the incidence and severity of
atopic asthma. Eighty subjects aged 15-50 years including Forty non-asthmatic and Forty atopic asthmatic patients were
included in this study. Result: DD genotype with atopic asthma (85.7%) was higher than nggg-atopic asthma (14,3%).
Non-DD genotype (ID, II) with atopic asthma (46.6%) was lower than atopic asthma (53.4%).[) genotype of the ACE
gene had a risk 6.8 times to become atopic asthma than non-DD genotype (OR=6.8,p=0.05). DD genotype of the ACE
gene was not a risk factor for severe obstruction (OR=0.50, p={}.42aand uncontrolled atopic asthma compared to non-DD
genotype (OR = 1.8,p=0.49). Conclusimm This study concluded that DD genotype of the ACE gene was a risk factor for
the incidence of atopic asthma but not a risk factor for severe obstruction and uncontrolled atopic asthma.
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tics include inflammation, bronchial a:)erresponsiveness, ob-
struction and airway remodelling [2]. It is widely accepted that

Introduction atopic asthma is a complex disease, fznd both environmental faF-
tors (allergens, viruses, and occupational exposuresand genetic
Asthma is 1 of 10 significant causes of morbidity & mortality in factors contribute to its inception and evolution [2]. Angiotensin-
Indonesia. The Indonesian National Household Health Survey converting enzyme, a key enzyme of the renin-angiotensin sys-
in 1995 reported asthma was 5th rank of 10 cause of morbidity tem, is mainly expressed in the lung and plays an essential role
as well as bronchitis & emphysema. Asthma prevalence in In- in the pathogenesis of asthma [3].
donesia around 5-7% and about 75% asthma is atopic asthmal[1] The angiotensin-converting-enzyme converts angiotensin I to
Atopic asthma is a chronic airway disease. Its major characteris- angiotensin II, which may be involved in the actiology of asthma

by interaction with [bnchial muscle and cause bronchial hyper-

Copyright © 2020 by the Bulgarian Association of Young Surgeons responsiveness [4]. The human ACE gene is located on chromo-
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’ ) ) o ment. It affects the serum ACE level and has been investigated
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Table 1 Characteristics of the study group.

Phenotype Atopic aiﬂﬂ‘\m Cont;l P
n= n=
Age (meanE5D) 32,1(7.7) 291 (7 4) Y
Sex (E/M) 20/20 20/20 p=0,
*Independent t-test
Table 2 ACE 1/D genotype distributions in the study group.
GenotypeI/D .
gcrifCE Atopic Asthma Control p* OR ct

DD 6 (85.7%) T(1E3%)

_I\EDD (DI + I1) 34 (46.6%) 39 (53.4%) 0.05 6.8 0,78 - 60
* Chi-square test

2

g)lymorphism of the ACE gene and the risk of asthffJ [6-12],
but the results were inconsistent. There was no study have been
reported the frequency of ACE g} polymorphisms in atopic
asthmatic in Indonesian subjects. It is also not known whether
the presence of these genotypes is a risk factor for atopic asthma
severity. We aimed to investigate the frequency of ACE gene
polymorphisms in atopic asthmatic patients and to determine
the correlation between ACE I/D gene polymorphisms to severe
airway obstruction and uncontrolled atopic asthma.

Materials and Method
Characteristics of the patients

Eighty Indonesian subjects aged 15-55 years, including 40 atopic
asthmatic patients and 40 non-asthmatic control subjects, partici-
pated in this study. This study was performed in ]uncn:ptcmbcr
2014. Atopic asthmatic subjects were recruited from out-patient
clinics of Hasanuddin University Hospital, Depaa'lent of In-
ternal Medicine in Makassar Indonesia. Atopic asthma was
diagnosed by a history of intermittent wheezing and the pres-
ence of reversible airway obstruction as defined by at least a 12%
improvement in forced expiratory volume in 1s (FEV1) follow-
ing bronchodilator test. Asthmatic subjects underwent skin prict
test (SPTs) and were classified as atopic asthma if the result was
positive. The inclusion criteria for atopic asthmatic subjects were
not in acute exacerbation status and non-smoker. Atopic asth-
matic subjects were classified into uncontrolled and controlled
atopic asthma using Asthma control test. There was 15 subject
with uncontrolled atopic asthma and 25 with controlled asthma.
The degree of obstruction was defined by using spirometry and
included severe obstruction if FEV1% > 50%.

Ethics

The Ethics committee had approved this study of
Medical Faculty Hasanuddin University with number;
01186/H.4.8.4.5.31 /PR36-KOMETIK /2014.

Genotyping

Genomic DNA was isolated from blood lymphocytes using
the pheffl-chloroform method, as previously described. Poly-
merase chain reaction (PCR) amplification of the ACE gene
1/D polymorphisms were performed in a final volume of 50-
il containing 100 ng DNA, ten pmoL each of the primers
(forward 5 CTGGAGACCACTCCCATCCTTTICT3  and reverse

1

5 GATGTGGCCATCACATTCGTCAGAS ), 0.2 mmol /L of each of
the dNTPs, 1.5 mM MgCl2, 1U Taq polymerase, and 10X reaction
buffer (Tris-HCL, 0.5% nondiet P40, 0.5% between 20 and 50%
glycerol, pH 8.0) (MBI Fermantas, Lithuania). PCR cycling con-
ditions were 94°C for 5 minutes, annealing at 58°C for 1 minute,
extension at 72°C for 2 minutes, followed by 35 cycles of denat-
uration at 95°C for 1 minute, annealing at 58°C for 1 minute,
extension at 72°C for 1 minute, and a final extension at 72°C for
10 minutes. PCR products were separated on a 2% agarose gel,
stained witl'n:hjdium bromide, and visualized with UV transil-
lumination. The samples with the D/D genotype were amplified
(as described above)with the following primers to prove geno-
type: forward primer 5 TGGGACCACAGCGCCCGCCACTACS_
and reverse 5 TCGCCAGCCCTCCCATGCCCATAA3 [13]

Statistics

Data were analysed with SPSS software (Scientific Package for
Social Sciences, Version 17.0, SPSS, Inc., Chicago, IL, USA). The
Chi-square w@ rformed to test for comparison of differences
in genotype. Odds ratio and 95% confidence interval values
were calculated for the demonstration of an aadation between
atopic asthma and ACE1/D polymorphisms. A value of p =0.05
or less was considered to be significant.

Result

The charalfistics of atopic asthmatics and the control group
are shown in Table 1. There wlE no differences between groups
using age and gender. The ACE genotype distributions
in the study groups are shown in Table 2. The frequencies of
genotypes were significantly different in atopic asthmatics and
controls. DD genotype with atopic asthma (85.7%) was higher
than non-atopic asthma (14,3%). Non-DD genotype (ID, II) with

a)pic asthma (46.6%) was lower than atopic asthma (53.4%).

DD genotype of the ACE gene had a risk 6.8 times to become
atopic asthma than non - DD genotype (p = 0.05).

1/D genotype of ACE gene distributions according to severe
obstruction are shown in Table 3. There was no significant dif-
fcraoc between DD and non-DD.

I/D genotype of ACEme distributions according to the
degree of asthma control are shown in Table 4. There was no
significant difference between DD and non-DD.

Harun Iskandar et al./ International Journal of Medical Reviews and Case Reports (ARTICLE IN PRESS)




Table 3 ACE 1/D genotype distributions according to the degree of obstruction.

Non-DD (DI +11) 10((25;.6”;3} 24((?{ .4;3} v48 05 005483
* Chi-square test

Table 4 ACE 1I/D genotype distributions according to the degree of asthma control.
CIoRE " ot o P % @
Non-DD (DI + IT) 1;? ((efg,;}a) 2§ ((22;3*) 04% 1.8 03-103

* Chi-square test

Discussion

Asthma is a polygenic disorder and also represent genetic het-
erdfftheity. ACE gene is potential candidate genes supposed
to be involved irawe pathogenesis of atopic asthma. In this
study, we found a significantly higher frequency of the ACE
gene DD mutation among pic asthmatic patients, compared
to healthy control subjects. DD genotype of the ACE gene had a
risk 6.8 times to become atopic asthma than non-DD genotype.

findings are mainly consistent with the previous studies.
Similar results were repjilited by Lee et al. [14] and Nakahama
et al. [15]. Benessiano et al. reported a higher prevalence of
the ACE DD genotype in 79 asthmatic patients oompnd with
healthy subjects and patients with non-asthmatic. [7] Similarly,
Gao et al. found a higher prevalence of DD genotype of the
ACE gene in patients with bronchial hyperresponsiveness. They
also observed higher FEV1 and&\!l /FVC values in asthmat-
ics carrying non-DD-alleles[16]. Conversely, other studies have
found no association betw een th@CE gene polymorphisms and
asthma. Bora et al. reported the ACE gene 1/D polymorphisms
did not play@@ll role in the development of asthma in Turkish
subject. [17] Tomita et al. found a similar distribution of geno-
type and serum ACE levels betwe@@healthy control subjects and
asthmatic patients [18]. Chagani et al. reported no association
between the ACE genffind asthma development and also the
severity of asthma[6]. Similarly, Nakahama et al. could find no
association between ACE gene polymoq:asms and an increased
risk for asthma or asthma severity [19]. A recent meta-analysis
suggested that 1/D pol rphism of the ACE gene would be
a risk factor for asthma. ts of this meta-analysis indicated
that DD genotype of ACE increased risk of asthma and this risk
is more evident in Asians represent by China, Japan and South
Korean subijects. [20]

However, in this study, there was no association of asthma
sexnty with the I/D gene ACE polymorphisms. Previous stud-
ies have shown that the ACE gene DD mutation may contribute
the pathogenesis of asthma by affecting serum ACE levels.
ACE gene insertion/deletion mutations influence serum ACE
levels and DD genotype have higher ACE level than non-DD.
[21] Elcher levels of ACE will increase angiotensin I conver-
sion to angiotensin II. Angiotensin II, which has mitogeni
effects and enhances contractility of the smooth muscleiind
also cause bronchial hyperresponsiveness. [4] Conversely, ACE
might manit favourable effects in asthma by inactivating
bradykinin. Production of bradykinin causes oedema and con-
traction of the smooth muscle in the airways or increased release

of leukotrienes and histamine and a worsening of symptoms.
[22] Higher ACE will cause a decreased level of bradykinin.

Our findings are mainly consistent with the previous study.

Benessiano et al. showed an increased frequency of the ACE DD
genotypes among asthmatic patients, but no correlation could
be demonstrated between disease severity annhe increased
frequency of this genotype [7]. Eryuksel et al. found a higher
frequency of the ACE DD gene mutation in Turkish asthmatic
patients compared with non-asthmatics, suggesting that this
ACE gene polymorphism may be a risk factor for asthma but
does not incrcaﬂ the severity of the disease. [12]

There were several limitations in our study that should be
considered. Firstly, we did not evaluate serum ACE levels. Sec-
ondly, our population may not be representative of the Indone-
sian population as a whole. Sampl llected from Makassar
only from one region of Indonesian. Different ethnic origins and
from all parts of [gflonesian may be more representative. This
study concluded that DD genotype of the ACE gene was a risk
factor for the incidence of atopic asthma but was not a risk factor
for severe obstruction and uncontrolled asthma.
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