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Association of fat patterning, hypertension and ACE
(I/D) gene polymorphism:a study on two Tibeto-
Burman linguistic group of Tripura, North East India

Abstract

Background: Hypertension is considered as a major cause of morbidity and mortality
throughout the world and become a major global burden on public health in many
developing countries. Regulation of blood pressure is a complex process. Apart from
environmental factors, multiple genes have been responsible for hypertension. The
gene-environment and fat patterning interaction in the pathogenesis of hypertension
has not been extensively studied in the north-east Indian ethnic groups.

Aim: In this context, to best of our knowledge this is a maiden attempt to discern the
association between fat patterning, blood pressure and ACE (I/D) gene polymorphism
among the two Tibeto-Burman speaking ethnic groups (Chakmas and Tripuris) of
North East India (Tripura).

Materials and methods: To achieve the purpose, total 293 (Chakma 148 and Tripuri
145) apparently healthy unrelated adult males from Tripura, North East India were
incorporated in the present study. Anthropometric variables and physiological
variables (blood pressure) have been collected using standard techniques. Extracted
genomic DNA from mouthwash was PCR amplified and genotyped to understand ACE
gene /D polymorphism.

Results: Examination on the association of fat patterning and hypertension revealed
significantly (p<0.05) higher hypertensive individuals and accumulation of central
obesity among the Chakmas compared to the Tripuris. ACE (I/D) gene polymorphism
demonstrated higher frequency of ‘I’ allele in the present study groups and the findings
of the present study is in agreement with the distributions found in Asiatic populations
and also in close corroboration with other Tibeto Burman linguistics groups of North
East India.

Conclusion: Significantly (p<0.05) higher hypertensive individuals were found
among the Chakmas in comparison to the Tripuris. The present study envisaged
central adiposity is a major risk factor for hypertension in Chakmas rather than ACE
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(I/D) polymorphism.

Introduction

Non-Communicable Disease(s) (NCDs) includes cardiovascular
disease, cancer, chronic lung diseases, and diabetes. Hypertension,
overweight, physical inactivity, alcohol consumption are considered
as the most important risk factors for NCDs (WHO, 2012). Most of
the NCDs are multifactorial in nature. Both genes and environment are
responsible for the prevalence of NCDs. Hypertension is often called
“The silent killer” because it generally has no symptoms until serious
complications develop.! Hypertension is considered as a major cause
of morbidity and mortality throughout the world and become a major
global burden on public health in many developing countries.”> The
prevalence of hypertension will be gradually increased up to 60% by
2025. In developed countries, the prevalence of hypertension ranges
between 22% and 55%. In a recent report by World Health Statistics
2012 it was estimated that 63% of global death were occur due to
non-communicable diseases (NCDs). The largest proportion of NCD
deaths is caused by cardiovascular diseases (48%). The prevalence
of hypertension for the European average was 44.2% compared
with 27.6% in North America. In US the median prevalence of total
hypertension in 2009 was 37.6% in men and 40.1% in women.’
National Health and Nutrition Examination Survey (1999-2004)
found that the prevalence of hypertension in the USA increased from
approximately 27% to 29%. Similarly another survey by NHANES
from 2004—-2007 revealed a high prevalence of hypertension.*

The prevalence of hypertension varied among different studies in
India, ranging from 2-15% in urban India and 2-8% in rural India. In
developing countries, it is the seventh highest contributor to premature
death. CVD was the largest cause of deaths in males (20.3%) as well as
in females (16.9%) and it leads to 2 million deaths annually.’ In India
there is a trend of gradual increase in the prevalence of hypertension
in last six decade. The prevalence of hypertension was found around
16.9% among Gujarat labor population.®

The Renin Angiotensin System (RAS) is an important system in
regulating blood pressure and electrolyte balance. Genes encoding
components of the RAS have been proposed as candidate genes that
determine genetic predisposition to hypertension, diabetes and the
risk of developing cardiovascular complications. Among the multiple
genetic polymorphisms, the gene that possibly playing an active role
in the pathogenesis of hypertension and cardiovascular disease is
the angiotensin-converting enzyme (ACE) insertion/deletion (I/D)
polymorphism. The ACE gene is mapped to chromosome 17¢23 and
is encoded by a 21 Kb gene that consists of 26 exons and 25 introns.
Variations in the ACE gene, many of which influence levels of the
protein, are associated with diseases such as hypertension, myocardial
and One of the most important and widely studied variations in ACE
is a 287-base pair (bp) Alu insertion/deletion (I/D) polymorphism in
intron 16 (rs4340). The D allele was found to raise ACE plasma levels
in Europeans.” The insertion/deletion (I/D) polymorphism of ACE is
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characterized by the presence (insertion) or absence (deletion) of a
28 bpAlu repeat sequence in intron 16 producing three genotypes (I
homozygote, ID heterozygote and DD homozygote). Although the
I/D polymorphism is located in a non-coding region (i.e. intron) of
the ACE gene, several investigators have found that the D allele is
related to increased activity of ACE in serum.® It is observed that the
II genotype has lowest ACE levels while the DD type has the highest
and finally the ID genotype has the intermediate level.’

India, occupying the Centre-stage of Paleolithic and Neolithic
migrations, and somewhat has been under-represented in genome-
wide studies of variation."” Being at the crossroads of migration,
Indian populations have undergone complex and ancient admixture
events over a long period""? and have been the melting-pot of
disparate ancestries originating from different parts of Eurasia and
South-East Asia.”* Although the date of entry of modern humans
into India remains uncertain but it is reasonable to consider by the
middle Paleolithic period (50,000-20,000 years before present
[ybp]), humans appear to have spread onto many parts of India.'*
Contemporary ethnic India is a land of enormous genetic, cultural, and
linguistic diversity.!>!® A more recent study exploring Indian genomic
diversity demonstrated four major ancestral genetic components in
mainland India that included four dominant ancestries in populations
from mainland India: Ancestral North-Indian (ANI), Ancestral South-
Indian (ASI), Ancestral Tibeto-Burman (ATB) and Ancestral Austro-
Asiatic (AAA)."

On the basis of the literature review on major and contributing
publications regarding ACE I/D genetic polymorphism of the North
East Indian population, it has been found that studies on the tribal
population of Tripura seems to be under represented. In this backdrop,
the present study, to best of the knowledge is the first attempt to
understand the above mentioned issues on three Tibeto-Burman
speaker endogamous ethnic populations (Chakmas - the migrant group
and Tripuris—the aboriginal group) of North East India (Tripura).

Materials and methods

Present study was conducted among the one forty eight (148)
participants of Chakmas, one hundred forty five (145) participants
from Tripuri group. Prior to the study verbal consent were obtained
from the participants.

Mouth wash was collected from all the participants in 15ml
centrifuge tube. Genomic DNA was isolated from mouthwash
following standard technique'’” with slight modification. PCR
products were genotyped for I (Insertion) and D (Deletion) alleles
of ACE gene using locus specific primer viz. Forward Primer-5’-
CTG GAG ACC ACT CCC ATC CTT TCT-3” Reverse Primer-5’-
GAT GTG GCC ATC ACA TTC GTC AGA T-3". PCR product was
taken for 2.5% agar gel electrophoresis containing ethidium bromide.
The ACE I/D polymorphism consists of the presence (insertion, I)
or absence (deletion, D) of 287-bp Alu repeat in intron 16 resulting
in three genotypes: insertion homozygous (Ins/Ins), insertion-
deletion (Ins/Del) heterozygous and deletion homozygous (Del/Del).
Eventually, after electrophoresis, each DNA sample revealed one
of the three possible patterns: a 597-bp band (Ins/Ins genotype), a
319-bp band (Del/Del genotype) or both 597-bp and 319-bp bands
(Ins/Del genotype). Each sample found to have the Del/Del genotype
was subjected to a second PCR amplification with insertion-specific
primers to avoid possible Del/Del mistyping.'”® Blood pressure
(Systolic blood pressures SBP and Diastolic blood pressure- DBP)
were also taken following the standard technique' and classified in
accordance with the Seventh Report of the Joint National Committee
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(JNC-7) recommendation.® The mean arterial pressure (MAP) was
derived (Equation: MAP=[(2 x diastolic)tsystolic]/3].>' Allele
frequencies were calculated by Maximum Likelihood Estimation.?
Obtained data were doubly checked and analyzed using the SPSS
(Version-16.0). Descriptive and inferential statistics were done in
appropriate places and cut off was set as p=0.05.

The studied population

The Chakmas have inhabited the Chittagong Hill Tracts since long
before the region became part of the Mughal Empire in 1666. Buddhism
flourished in Bangladesh from the 5th to 12th centuries. Since the
13th century, Buddhism has been confined to the Chittagong area. The
Chakma ‘continued to acknowledge the suzerainty of the Arakanese
king until 1784. According to the Census of India (2011) Chakmas in
Tripura is 79813. Tripuris belong to linguistically within the Tibeto-
Burman family. Tripuris are the largest tribal community in Tripura.
They have first migrated in this territory and could be introduced as
aboriginal tribe of Tripura. Numerically as per 2011 Census they are
592255 people in the State and Tripuris are numerically highest in
number among all the tribal groups.?

Results

Anthropometric and physiological characteristics of the age
matched studied populations (Table 1) demonstrated the Chakmas
were significantly (p<0.05) taller than the Tripuris. Examination on
Waist Circumference (WC) and Hip circumference (HC) revealed
significantly (p<0.05) higher circumferences among the Chakmas in
comparison to the Tripuris. However, BMI as general obesity marker
did not show any difference between the two populations might
be due to no difference in weight. Waist to Hip Ratio (WHR) as a
measure of central obesity demonstrated significantly (p<0.05) higher
central obesity among the Chakmas in comparison to the Tripuris. So
far the Blood pressure as physiological variables concerns revealed
significantly (p<0.05) higher SBP, DBP and derived MAP among the
Chakmas compared to those of the Tripuris.

Table | Anthropometric and physiological characteristics of studied
population
Variables  (UEINSD) ) (MeantsD)
Age (years) 36.07x12.65 35.62+12.03
Anthropometric
Stature (cm) 165.53+4.88* 162.54+6.71
Weight (kg) 62.98+9.12 61.19+12.63
WC (cm) 87.18+10.128* 81.44+10.51
HC (cm) 92.70+9.32% 91.76+8.02
BMI 23.21+3.38 23.48+4.37
WHR 0.89+.08* 0.86+0.09
Physiological
SBP (mm/Hg) 150.00+29.3* 133.72£19.2%
DBP (mm/Hg) 88.42+13.30% 81.22+13.20
MAP (mm/Hg) 108.94x16.65* 98.72+13.58

Distribution of genotypes of ACE (I/D) gene polymorphism (Table
2) demonstrated significant (p<0.05) difference in genotypes between
the Chakmas and Tripuris and also revealed higher I alleles among the
Chakmas in comparison to Tripuris.
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Table 2 Distribution of genotype and allele frequencies of ACE (I/D) gene
polymorphism of the studied populations

Population Genotype Allele frequency
] ID DD 1 D

Chakma 96 (64.86) | (0.68) 51 (3446) 0.652 0.348

Tripuri 74(51.03) 1(0.69) 70(48.28) 0514 0.486

Figures in the (parenthesis) denotes the percentage
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Distribution of hypertensive and normotensive groups classified
in terms of SBP and DBP according to JNC 7 and ACE (I/D)
genotypes including the allele frequencies among the studied
populations presented in Table 3 & 4 revealed significantly (p<0.05)
higher hypertensive individuals among the Chakmas compared
to the Tripuris. Furthermore, the distribution of ACE (I/D) gene
polymorphism demonstrated significant (p<0.05) between the two
populations and higher I allele among the Chakmas in comparison to
Tripuris for both the SBP and DBP.

Table 3 Distribution of Normotensive and Hypertensive (JNC7) according to SBP and the genotypes including allele frequency of ACE (I/D) gene polymorphism

among the studied populations

Population Hypertensive Normotensive Genotypes Allele frequency
] ID DD I D

Chakma (n=148) 59(39.86) 89 (60.14) 96 (64.86) | (0.68) 51 (34.46) 0.652 0.348

Tripuri (n=145) 30 (20.69) 115 (79.31) 74 (51.03) 1(0.69) 70 (48.28) 0.514 0.486

Figures in the (parenthesis) denotes the percentage

Table 4 Distribution of Normotensive and Hypertensive (JNC7) according to DBP and the genotypes including allele frequency of ACE (I/D) gene polymorphism

among the studied populations

Population Hypertensive Normotensive Genotypes Allele frequency
1} ID DD 1 D
Chakma (n=148) 54 (33.78) 94 (66.28) 93 (64.86) | (0.68) 54 (34.46) 0.632 0.368
Tripuri (n=145) 36 (24.83) 109 (75.17) 80 (51.03) | (0.69) 75 (48.28) 0.556 0.444
Figures in the (parenthesis) denotes the percentage
Examination of blood pressure categories classified according to  Discussion

obesity pattern among the Chakmas (Table 5) and Tripuris (Table 6)
revealed significant (p<0.05) differences in BMI (general obesity), WC
and WHR (Central obesity) between hypertensive and normotensive
individuals for both the populations.

Table 5 Distribution of Fat patterning according to hypertension and
normotensive blood pressure among the Chakmas

Category Hypertensive Normotensive P

BMI Normal 18 90 0.05
Overweight 36 |
Obese 2 |

WC (cm) Normal 17 65 0.05
Risk 39 27

WHR Normal I5 85 0.05
Risk 41 7

Table 6 Distribution of Fat patterning according to hypertension and
normotensive blood pressure among the Tripuris

Category Hypertensive = Normotensive P

BMI Normal I 86 0.05
Overweight 9 35
Obese 3 |

WC(cm) Normal 42 92 0.05
Risk 9 2

WHR Normal 46 83 0.05
Risk I 5

It would be apparent from the results, that the Chakmas vindicated
significantly (p<0.05) higher hypertension and accumulation of
central obesity than the Tripuris. The computed MAP (Table 1)
indicated Hypertension Grade I** among the Chakmas compared to
that of the Tripuris. The risk factors for NCDs including hypertension
so far the central obesity measured through WC and WHR for Asian
population.” The present study revealed significant (p<0.05) effect for
Chakmas (Table 5) compared to the Tripuris (Table 6). Although there
was no previous study regarding the ACE (I/D) gene polymorphisms
of these two Tibeto Burman linguistic groups (Chakma and Tripuri),
but the present study observed a higher frequency of ‘I’ allele in
the present studied ethnic populations groups and the finding is in
agreement with distributions found in Asiatic populations® and also in
close corroboration with other Tibeto Burman linguistics groups like
Jamatia and Mizo of North East India.?”?*
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