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Summary

The association of angiotensin converting enzyme (ACE) gene insertion! deletion (lID)
polymorphism with hypertension has not been confirmed. Inconsistencies may be due
to the differences of background population characteristics. Till date, there has been
no report in Bangladeshi population. This study was to examine the association of ACE
(lID) polymorphism with hypertension. Fifty-one primar) hypertensives and fifty-two
normotensives were recruited from a hospital in Dhaka city. Height, weight and blood
pressure were measured. ACE (lID) genotypes was established using polymerase chain
reaction protocol. The genotype and allele frequencies did not differ significantly
(P>O.OS)between the groups. In logistic regression analysis, adjusted for age, sex and
body mass index, the genotypes were not associated with hypertension (DD vs II: Adds
ratio= 2.6, P=0.34; ID vs II: 0.4, 0.23; ID+DD vs II: 0.8, 0.69). In this hospital-based
sample of Bangladeshi people, significant association of ACE lID genotype with
hypertension was not observed.

Introduction

Essential hypertensIOn is a common clinical
condition considered to be mfluenced by both
genetic and non-genetic components. I Although

the etiology of essential hypertension is not
largely known, 20%-60% of the variability in
blood pressure within populations may be
attributable to genes.2 Genes coding for renin
angiotensin system are potential factor in the
etiology of hypertension and as such, angiotensin
converting enzyme (ACE) gene has been studied
extensively in different populatIOns in recent
years. However, there have been inconsistent
results as regard to the association of ACE gene

insertion/deletion (I/D) polymorphism with
essential hypertension in populations with
varying racial/ethnIc and geographical
backgrounds. Significant associations of ACE
gene D allele with essential hypertension were
documented in African-Americans3 and in one

Japanese population4which was significant with
I allele in an Australian population.s Such
relationships were not confirmed by most other
studies.6.~Ithas been suggestedthat thepopulation
heterogeneity in the association of ACE UD
polymorphism with essential hypertension may
be due to significant variations of population
backgrounds. III As yet no such study had been
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done among Bangladeshi population. In this

hospital based study of Bangladesh, we assessed

the VD polymorphism of the ACE gene using a
case-control design to see whether this

polymorphism was associated with essential

hypertension.

Materials and methods

This case-control study was conducted on 103

subjects (51 hypertensives and 52 controls) who
were recruited from the hypertension clinic of
the National Centre for Control of Rheumatic

Fever and Heart Diseases (herein after referred

to Heart Diseases Control Cenrtre), Dhaka, from

December 1995 to March 1996. Hypertensive
individuals are referred to this centre for further

evaluation and confirmation of diagnosis as

well as periodic follow up thereafter. The

hypertension clinic also functions as a diagnostic

centre and is attended by individuals directly who

want to know their blood pressure status.

Hypertensives of all age groups are enlisted in
the clinic.

Cases for this study were established

hypertensives primarily diagnosed by a general!

specialist physician & confirmed by two trained

physicians before being enlisted to the clinic.

Secondary hypertension was excluded by clinical
evaluation and none had evidence of cardiac or

renal failure. All hypertensives were on

antihypertensive drug therapy. Control (systolic

blood pressure [SBP]< 140 mm Hg and diastolic

blood pressure [DBP]<90 mm Hg and without a

history of hypertension) were recruited both
from the clinic and from the normotensive staff

of Heart Diseases Control Centre. Study subjects

belonged mainly to urban population of Dhaka
(86% and 88% in hypertensive and control groups

respectively). An age group of ~18 years was
selected for this study.

Blood Pressure was measured twice using a

mercury sphygmomanometer in left arm

December 1998

according to standard method. I I Mean of the two

BP readings was taken in the analyses. Height

(nearest millimeter) and weight (nearest 0.2 kg)

of the subjects were measured and body mass

index (BMI) was calculated.

Peripheral venous blood samples (10 ml) were

drawn in a EDT A containing tube. White blood

cells were separated from plasma and stored at

-801lCbefore being transferred on dry ice to the

laboratory of the Department of Epidemiology,

Tokyo Medical and Dental University. DNA was

isolated from peripheral blood leukocytes by

using DNA extraction kit ISO-Quick (Microprobe

Corporation, USA). The genotype of ACE gene
was determined by the polymerase chain reaction

(PCR) according to Rigat et al.12 The reaction

included 10% dimethyl salfoxide to ensure that

the I allele_was amplified in all heterozygotes.l.~

The size of the PCR product was determined by

electrophoreses in 1.2% agarose gel. DNA

fragments were stained with ethidium bromide,

visualized by an Ultraviolet Benchtop
Transilluminator (UVP Inc., California) and

photographed by a Polaroid camera (Funakoshi,

Japan).

The difference between groups (continuous

variables) was analyzed by unpaired t test. The

frequencies of genotype and alleles were

contrasted by Chi-square test. The same test was

also used to examine if the observed genotype

frequencies were in Hardy-Weinberg

equilibrium.14 Univariate and multiple logistic

regression model (adjusted forage, sex, and BMI)

was employed to estimate the risk of hypertension

by genotype. Odds ratio and 95% confidence

interval were computed from regression
coefficient and standard error. Statistical software

JMP, version 3 (SAS Institute Inc.) was used

for analysis.

Results

Cases and controls had significantly different

characteristics (table-I). The genotype frequencies
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groups (x2= 1.14,df=2, P=0.56 and x2=0.07, df= I,

P= 0.79 respectively, table-I). In both univariate
and multivariate logistic regression analyses

(table-II) the genotypes and alleles werc not

found to be significantly associated with

hypertension.
Table-I: Partic//lars o.fsllldy suhjects; ACE insertion/deletion (I/D) ~enotype and allele distrihution hy blood

pressure ~ro//fl

of both hypertensivcs and controls were in

Hardy-Wcinbcrg equilibrium (x2=0.84, df=2,
P=0.66 and x2=0.28, df=2, P=0.87 rcspectively).

Gcnotype and allele frequencicsdid not diffcr
significantly between hypertensive and control

P value* ,

cQOOI

o.n
Q~
cO.OOI
cQOOI

0.56

0.79

* P values ohtained hy St//dents t te.}'tfor contin//ous variahles and Chi-sq//are test for cate~orical variahles

** Wei~lzt i/1 kilo~ral1ls divided hy square o.f Izei~ht i/1l11eters.

Table-II: Risk estimates for presence of hypertension by genotype

* Included in the model were age, sex and body mass index.

** OR indicates odds ratio; C/, confidence interval.

Discussion

This studydid not find any significant association

of ACE I/O polymorphism with hypertension in

a sample of Bangladeshi population. The

frequencies of genotypes and alleles did not differ

significantly betwecn two groups in Chi-square

analysis. This was supported in multiple logistic

regression analysis where the risk of the outcome
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H ypertensi ves Controls

(n=51) (n=52)

Characteristics

Agc (yrs), mean (SD) 46.3(10.3) 34.4(10.8)

Malc% 56.0 67.0

Body mass index**, mean (SD) 25.5 (3.0) 23.4 (3.6)

Systolic blood prcssure, mean (SD) 139.0(17.9) 110.9(14.5)

Diastolic blood pressure, mean (SD) 90.6 (9.1) 76.7 (6.9)

Genotypes, number (%)
DD 9 (17.6) 6 (11.54)

ID 2141.2) 26 (50.0)

II 21 (41.2) 20 (38.46)

Alleles, number (%)
D 39 (36.2) 38 (36.5)

I 63 (61.8) 66 (63.5)

Genotypes Univariate Multivariate*

95%CI** P value OR 95%CI P value

II Ref. Ref.

ID 0.6 (0.2-1.7) 0.30 0.42 (0.1-1.7) 0.23

ID+DD 0.9 (0.4-2.0) 0.78 0.8 (0.3-2.2) 0.69

DO 1.9 (0.4-9.1 ) 0.39 2.6 (0.4-19.4) 0.34
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by ACE genotype was insignificant. In the later

analysis, statistical adjustments for potential

confounding variables such as age, sex, and BMI,

were performed. This finding IS in accordance
with most other studies conducted on various

ethnic and geographical populations.6.~ However,
in the logistic regression analysis, a gene dose
response relationship was observed (not
significant) with increasing risk for presenceof D
allele with the exception of ID genotypic
individuals (could be due to small sample size).
Review data from major studies of European.
Asian, and African population 15show that the
frequency of D allele is the highest among
African origin populations reaching a frequency
of60%, intermediateamongEuropeanCaucasians
(56%), and the lowest among Asians (40%,
Japanese). The frequency of this allele in the
study population both in hypertensives and
normotensives, (36.2% and 36.9% respectively)
is closer to the Japanese.

Genetic basis of hypertension 2 has long been
focused on renin- angiotensin system, the central
role in salt and water homeostasis and the
maintenance of vascular tone. Rigat et al16and
Tiret et all7 were the pioneers to document the
associationofACEgeneD allelewithsignificantly
increased level of both serum and tissue ACE

levels.Sincethemajoreffectofthis polymorphism
was reflected in different serum ACE levels,

they concluded thatACEgeneplayedasignificant
role in thepathogenesis ofessential hypertension.
The etiology of hypertension is heterogeneous
and as such only a subset of individuals are likely
to have over activity of the renin-angiotensin
system as a primary mechanism.IX The blood
pressure is controlled by a series of physiologic
systems, anyone of which can compensate to
some degree for imbalance in the other. For
example, it is widely assumed that single genetic
abnormalities are likely to account for less than
5% of the variance in blood pressure in the
population. I Approaches to analyze the genetic

December 1998

determinants of inter individual variation in BP

must take into account both the number of gene
products that contribute to pathogenesis and also
the interactions of the gene products within
biochemical and physiological pathways.2
Association of hypertension and ACE liD
polymorphism with statistical significance may
not be unearthed even if it contributed to the

pathogenesis.

The association between D allele and increasing
BP have been observed within a black group of
Afro-Caribbean descent.l~ In this study, such
trend could not be ascertained distinctively (data
not shown) which may be due to the presence of
hypertensives who were on anti hypertensive
drug treatment. However, in the control group,
statistically non-significant increase in DBPlevel
with increasing deletion allele in the
polymorphism was observed.

The sample size was relatively small and the
response rate for cases (60%) and controls (40%)
were low. Selection bias may not be excluded as
it was a hospital based case-control design. The
control group was younger than the cases.
Although all analyses were adjusted for age,
genetic risk estimation for hypertension might
have been confounded.

In this hospital-based sample of Bangladeshi
people, no significant association between ACE
lID polymorphism and hypertension could be
found. However, study with larger sample size is
needed before the final conclusion is drawn.
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