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q INTRODUCTION

pressure readings. Normal blood pressure ranges below levels <120/80 mmHg. Systolic blood

@pressure of 120 — 139 mmHg or
diastolic blood pressure 80 — 89 mmHg is classified as [ECHYPEIENSION. These

FiSK o PROGEESSIGRMEGIVBEHERSION (Gupta, 2003).

can be classified [ilOMNOISIA0eS]

« Stage 1 includes patients with systolic blood pressure 140 - 159mmHg Bildiastoliciblood

B0 - 99 mmHg.

filtration of FIGGHNOVERMENE




subject with kidney disease (Guyton et al., 1990). High blood pressure i almost always present during
all stages of chronic kidney disease. A urinalysis may show protein or other change. These changes
may appear 6 months to 10 or more years before symptoms appear. The kidney function tests analyse
creatinine clearance and blood urea nitrogen levels.
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It% reported that hypertension is the seventh highest contributor to premature death in

developing countries (Deepa et al., 2003). The prevalence of hypertension in developed and
developing countries is very high and is increasing at an alarming speed (Fig 1). Nearly 26 per cent of
the adult population worldwide is affected by hypertension.
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control of hypertension and chronic kidney diseases (CKD).

problems [iilihe
developed and industrialized countries only. In the
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and increased life expectancy with life
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2 REVIEW OF LITERATURE

2.1 Definition and Current Classification
Arterial hypertension is a pathological condition marked by an increased vascular resistance, which
may lead to the failure of the right ventricle. Studies estimate the contribution of hypertension to

annual mortality rate to be about 15% (Stephen et al., 2010). In terms of pulmonary arterial pressure,

Qypertension can be defined quantitatively @Sianpressute higher fi@ll 25mmHg at rest and 30mmHg
during strenuous exercise (Anike,et al., 2007).

TcatmentonHIGRBIGOMPIESSUR, clossifies AYBSHERASION os:

. Qormal: Systolic pressure < 120 mmHg and Diastolic pressure <80 mmHg.

* Prehypertension: Systolic pressure 120-139 mmHg and Diastolic pressure 80-89 mmHg.
* Stage 1 Hypertension: Systolic pressure 140-159 mmHg and Diastolic pressure 90-99 mmHg.

* Stage 2 Hypertension: Systolic pressure 160 mmHg and Diastolic pressure >100 mmHg

Qypertension is also classified as Primary and Secondary, based on its underlying cause. Primary or
Essential [IEHENSIONNS often considered to be idiopathic. However, that is not completely valid and
its validity is challenged by the dearth of information on its genetic and phenotypic aspects (Luft et
al., 1998). Primary or essential hypertension accounts to 95% cases of hypertension across the globe.
The disorder is highly heterogeneous. Secondary hypertension develops due to cardiac, renal or other
disorders (Luft et al., 1998).

2.2 Epidemiology

Hypertension is gaining grounds at a pace faster than any other disease. This can be attributed to
multiple factors, chief of which is altered lifestyle. Hypertension was initially the disease of the urban
residents. But with increased migration to cities, and rampant industrialization of the rural side, the
disease is claiming the rural population too. This stresses on the significance of various lifestyle

associated factors in causing hypertension or maintain it. Therefore, it is imperative to carry out



rigorous demographic studies to understand its epidemiology, which would in turn aid in designing

better treatment plans.

Recent studies suggest a tremendous increase in the proportions of populations afflicted with

hypertension (Table 1). The World Health Organization’s global health statistics report&at 23.10%

men and 22.60% women over 25 years suffer from hypertension. Hypertension is ffilé cause of 7.5%

@of all deaths attributable to

cardiovascular diseases in the United States of America.

TABLE 1: [FICUEIEHCCIOMENBERENsioH \\/or1d-wide (Katharina et al., 2003; Anastase et al., 2012)

Country Prevalence (%)
All Men Women
North America 27.6 30.4 24.8
Canada 27.4 31.0 238
Europe 44.2 49.7 38.6
Italy 37.7 44.8 30.6
@weden 38.4 44.8 32.0
England 41.7 46.9 36.5
Spain 46.8 49.0 44.6
Finland 48.7 55.7 41.6
Germany 55.3 60.2 50.3
Sub Saharan Africa 52.4 50.1 44.6




In India,%e prevalence of hypertension is reported as ranging from 10 to 30.9% (Padmavati, 2002).

Studies conducted in urban localizations reported 25% prevalence and rural epidemiological studies

reported
10% prevalence (Kapoor et al., 2010).



TABLE 2: Prevalence of Hypertension in India

Reference Y ear Age group Place Prevalence (% S.D)

Urban Population

Dotto BB 1949 18-50 Calcutta 1.24 0.2
Dubey VD 1954 18-60 Kanpur 4.24 0.4
Sathe RV 1959 20-80 Bombay 3.03 0.3
Mathur KS 1963 20-80 Agra 4.35 0.5
Malhotra SL 1971 20-58 Railways 9.24 0.4
Gupta SP 1978 20-69 Rohtak 6.43 0.5
Dalal PM 1980 20-80 Bombay 15.52 0.5
Sharma BK 1985 20-75 Ludhiana 14.08 1.1
Gupta R 1995 20-80 Jaipur 10.99 0.7
Chadha SL 1998 25-69 Delhi 11.59 1.0
Thakur K 1999 30-80 Chandigarh 13.11 1.0
Rural Population
Shah VV 1959 30-60 Bombay 0.52 0.1
Padmavati S 1959 20-75 Delhi 1.99:0.4
Gupta SP 1977 20-69 Haryana 3.57:0.4
Wasir HS 1983 20-69 Delhi 5.41+0.8
Baldwa VS 1984 21-60 Rajasthan 5.59:0.8
Sharma BK 1985 20-75 Punjab 2.63:0.3
Kumar V 1991 21-70 Rajasthan 3.83:0.2
Joshi PP 1993 16-60 Mabharashtra 4.02+0.9
Jajoo UN 1993 20-69 Mabharashtra 3.41:0.3
Gupta R 1994 20-80 Rajasthan 7.0820.5
Chadha SL 1998 25-69 Delhi 3.5840.5

2.3 Hypertension Risk Factors

Hypertension can be the outcome of multiple interactions — genetic, environmental, metabolic,
lifestyle,

and dietary habits. However the studies indicate that these risk factors operate in different

EoBiRatoRSRieenpaNSI0NENORGAIE chicf SRMEGION 2ssociated with IEHENSION. from
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which the current study drives its basis, are: age, gender, obesity, diet, alcohol and tobacco
consumption, diabetes, renal disease and peripheral vascular disease (WHO/ISH, 2003).

2.4 Genetic Influences and Hypertension

The NHLBI twin study reports a greater incidence of hypertension in monozygoti”/vins (Feinleib et
BISED). Also, other demographic SHllliey report a [iatel intra-familial similarity than between
families (Longini et al., 1984). Hypertension also exhibits Mendelian inheritance, reflecting the

Q significance of single genes (Lifton et al., 2001). Genetic

IUEREBASNR 2bout 10 genes have been ESS0CIateaINIt Mendelian RYPEHensIon (Lifton Ell., 2001;

Wilson Eli@l., 2001).

Newer techniques of genetic analyses have greatly aided in identifying genes responsible for the
development of primary hypertension. Remarkably strong associations have been reported between
development of hypertension and several chromosomal regions, especially the familial hyperlipidemia
region (Hunt et al., 2002). The candidate gene studies on different genotypes at candidate loci in
pathways regulating blood pressure, mostly relate to genes of the RAA system; for instance, the
M235T in angiotensinogen gene, which is known to cause an upsurge in circulating angiotensin levels

and also hypertension, chiefly in men (O’ Donnell et al., 1998).

2.5 Hypertension an&hronic Kidney Diseases

e A eSS UBIENEANE concern. MBS Notional Kidney Foundation’s

Work group defines CKD as:

. Qidney damage for >3 months, as defined by structural or functional abnormalities of the
Kidney, with or without decreased GFR, manifest either by:

Chronic [KiBl8Y diseases (CKD) have been associated with hypertension and other cardiovascular
diseases (CVD) (Fig 2). However, the mechanisms that link CKD and CVD are not well understood

yet and further research would be required to see through the innuendo.

9



Disordered mineral metabolism Autonomic dysregulation

Metabolic acidosis v\ Sodium retention
Systemic inflammation R Nephrosclerosis
Electrolyte disturbances Diminished Endothelial dysfunction
Anemia & GFR Lost arterial compliance
' Hyperuricemia
Vascular resistance Elevated

blood pressure

- Left ventricular hypertrophy
Cardiovascular| © = ; 3

Ventricular remodeling

Fig 2 : Pathophysiological relationship between hypertension, CKD and CVD (John & Patrick, 2010).

2.6 Creatinine as an Indicator of Chronic Kidney Diseases

Normal blood creatinine levels gge from 0.6 to 1.2 mg/dL in Flll males and from .5 6.1 GG

in adult females. Glomerular filtration and proximal tubular secretion in the kidneys filter out

creatinine from blood. There is no significant reabsorption‘hus, serum creatinine clearance rate can

BENISEENE ostimate IEIICMETUBNRIERORRE. The glomerular filtration rate in turn [N IR

parameter l analysis l renal function. Any increase in the blood creatinine level indicates an

abnormal kidney function (Zhang et al., 2012).
2.7 Homocysteine, Hypertension and Chronic Kidney diseases

qomocysteine is a non-protein forming, sulfhydryl containing amino acid and is an intermediate in the
remethylation of the amino acid, Methionine. The metalﬂsm of homocysteine occur in two

10
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(Perry, 1999; Dwivedi et al., 2011).

Hypertensive patients with mild renal dysfunction showed higher and pathological levels of plasma
homocysteine. Hyperhomocysteinemia appears early in chronic renal failure and continues during the
course of the disease. Total plasma homocysteine may also directly induce glomerular pathology

@hhat can lead to end stage renal disease (ESRD). Hence [TESIDESHISUOoESEaNal

treatment of high Hcy levels in ESRD with associating hypertension prevents deterioration of kidney
function (Lim & Cassano, 2002).

ﬁomocysteine may elevate blood pressure through multiple mechanisms, including its effect on
vascular endothelial integrity. Homocysteine administration caused direct endothelial cell injury in
Villf8 (wall et al., 1980) and in animals (Harker et al., 1983). I@cell culture studies, homocysteine

EREGIRBINI (Outinen et al., 1998) and reduced available nitric oxide, a [OICHENESOMMAIRN (Upchurch

etal., 1997).

Qlethylenetetrahydrofolate reductase is an enzyme gene located on the short arm of chromosome 1 at
1p36.3. The cDNA sequence of this gene is 2.2kb long and is composed of 11 exons (103 to 432 bp).

Genetic mutations in MTHFR are the m ommonly known inherited risk factor for elevated
(Nevin et al., 2007). Many case-

control studies have addressed in particular the

(CE RSN RUCIEONOeN288 (~1298C) in the methylenetetrahydrofolate reductase

(MTHFR) gene for [llfl elevated levels B
homocysteine. About ten percent of the North American population are T-
homozygous for this




2.8 Hyperuricemia and Hypertension

Hyperuricemia is frequently found associated with hypertension. Renal vascular constriction also
causes hyperuricemia (Messerli et al., 1980). However, the underlying mechanism of action is largely
unknown (Rich, 2000). Excessive accumulation of uric acid may lead to progressive renal
insufficiency (Tobian & Binion, 1952). Hyperuricemia is also associated with Diabetes mellitus,

DG CeritEmIRantIGBESIEy. echanistic studies in human subjects associate elevated levels of

uric acid with development of hypertension.

Uric acid exerts its harmful effects with the aid of an active renin-angiotensin-aldosterone system
(Saito et al., 1978). Hyperuricemia arising out of diuretic therapy can also invoke cardiovascular
diseases. The SHEP study reported that subjects, who developed hyperuricemia as a side effect of
chlorthalidone administration, stood an equal risk of sustaining cardiovascular diseases as subjects on
placebo (Franse et al., 2000). The nephro-degenerative effects of uric acid and its contribution towards
development of hypertension need rigorous research. Model studies in rats related hyperuricemia with

increased systemic blood pressure, proteinuria, renal dysfunction, vascular disease, and progressive

renal scarring.

htensin and cyclooxygenase-2 Recent studies point

to the possible involvement of

(COX2) EyStemslin ProGrEsSVEFEnalidisease (Ross Bl ., 1956).

Qecent in vitro and in vivo studies speculate - hyperuricemia causes endothelial dysfunction by
curbing the proliferation of the endotheliocytes and perturbing nitric acid synthesis. Exaggerated
chemokine and cytokine activity, activation of the RAAS system and over expression of C-reactive
protein are the deleterious outcomes of hyperuricemia, which in turn lead to hypertension, the chief
risk factor of cardiovascular diseases and chronic kidney diseases (Ross et al., 1956).

2.9 Hyperuremia and Hypertension

Urea is the major nitrogenous abundant catabolite of protein catabolism and makes up to 75% of total
non-protein nitrogen content (Muhammad & Tabassum et al., 2008). Plasma urea levels are measured

12



for estimating renal function. Urea contributes up to 80% of urinary nitrogen and is inversely related
to hypertension. However, there are no studies that explain the underlying mechanism (Holley et al.,
1951). There was significant increase in plasma urea with time independent of gender or the type of
hypertension. Studies in animal models report that hyperuremic animals showed high systolic

pressures.

2.10  Serum Electrolyte levels as Indicators of Hypertension

Abnormal electrolyte balance is a hallmark of hypertension. Disturbed sodium-calcium ion exchange
causes smooth muscle contraction, which leads to constriction of arterioles and hence a higher blood
Qpressure. Studies suggest that Ca®* ion
metabolism has a critical role to play [iNCIDGINOUCHESISION MVPEIEHSION (Cottier et al., 1958). Almost
all hypertensive subjects exhibit elevated levels of free intracellular Ca?*- Recent studies highlight the
role of parathyroid hypertensive factor in salt sensitive hypertension (Cottier et al., 1958). Calcium is
a key component of the secondary signal transduction pathway by which cells react to stimuli. This
explains the calcium dependency of cardiac output, vascular resistance and the RAAS.(Albert et al.,
1958) first identified lowering of hypertension due to the oral supplementation of calcium. The
involvement of calcium homeostasis regulatory mechanisms was elucidated in many studies.
Parathyroid hormone, which regulates transmembrane transport of Na*, Ca*, H* and K*, was found to

be in abnormal levels in the circulation of hypertensive patients (Weller et al., 1959).

Studies also report increased intra-erythrocytic sodium and decreased potassium in hypertensive
patients. This has been attributed to abnormal Na*/K*™ ATPase activity (Boushey et al., 1995). Altered
magnesium metabolism has bee’clssociated with the pathogenesis of hypertension (Winer,

1959). Low levels of magnesium and sodium cause hypocalcaemia, which in turn increases the [SI608

oA TGRESOHNMIPOESSIUmPATRASEIRCHVILY (\va!l et al., 1980).

Extracellular magnesium concentration can influence calcium metabolism of vasculocytes by altering
the inbound membrane flux of Ca?*. Also, decrease in extracellular magnesium content leads to a

diminished adenosine triphosphatase and Ca®* ATPase activity (Masser et al., 1994).

13



Variations were observeaetween normotensive and hypertensive individuals in terms of SalEINIEKe]

IEFECENUIARBIECHOIVERS (Harker et al., 1983), total body electrolytes (Outinen et al., 1998), serum

electrolytes (Upchurch GR et al., 1997) and the
renal e‘etion of sodium and water (van der Put et

al., 1995). If changes in serum sodium concentration reflected intracellular
factor
electrolyte development

(Den Heijler et al., 2005; Homocysteine Studies

Collabortion, 2002).

2.11  Treatment of Hypertension

2.11.1 Medication

The@erall goal of treating hypertension is to reduce hypertension-associated morbidity and [iGHIA

c
N
[<¥]
=
Q
=
N
o
—
[EEN
~

~

The JNC 7 recommends thiazide type diuretics as the first line of treatment. Thiazide diuretics
control  hypertension
inhibiting Na* and CI" absorption in the kidneys by blocking the sodium

by
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against high blood pressure (George, 2001). Scientific evidence indicates that a diet that containing

(Pauline & Bernard, 2010). [EIEEICISCIERRCANY SOV e NGO Al eIGIONDS

BIESSHRSNENER (Pauline & Bernard, 2010). [GICHNCIAXGHONIMGIOUSISUCHIASOUANGIGONORANGNE
CHiE e U EtiNCDICCNPIESSHIEMBYRE. some herbs such as snakeroot, tetrandrine,

ginseng and hawthorn have been used in controlling blood pressure. However, due to the potential

health risks, their use has not been extensively studied (George, 2001).

3 MATERIALS &%ETHODS

31 Materials
311 CHEMIGAISIERE £nzymes
Bl the CHEMICAISIUSECEIENOrIaNaIVECAINOIAtE purchased from any of the following vendors:

Qualigens Fine Chemicals, India, Sisco Research Laboratory (SRL), India, Medox Agencies, Pvt Ltd,

India and Synergy Scientific Services Pvt. Ltd, India.

3.1.2 Qeagents and Buffers

BUFSENORERBITCAHoN ond restriction FNYNESISUPBIEGNOVAEIVERGOISIER 1scd. BB the

biochemical markers and serum electrolytes, ready to use Kits were obtained from Biodiagnostics Pvt.
Ltd, India.

15



3.1.21 Reagents for Estimation of Urea
a) Reagent 1 — Buffered enzyme powder
b) Reagent 2 — Hypochlorite
c) Reagent 3 - Standard (40 mg/100mL)
Preparation of working reagent: ZSQL of distilled water was added to reagent 1 - gently swirled to

dissolve.

3122 Reagents for Estimation of Uric Acid
a) Reagent 1 — Buffered TOOS (Immol/l)
b) Reagent 2 — Buffered POD, Uricase (>1kU/I, >50U/I)
c) Reagent 3 — Standard (6mg/dl)

3.1.2.3 Reagents for Estimation of Creatinine
a) Reagent 1 — Picric acid (20mmol/l)
b) Reagent 2 — Sodium hydroxide (100mmol/l)
c) Reagent 3 — Standard (2mg/dl)

3.1.2.4 Reagents for Estimation of Glucose
a) Reagent 1 — GOD (>15000U/L), POD (>1000U/L)
b) Reagent 2 — Standard (100mg/dL)

3.1.25 Reagents for Estimation of Cholesterol
a) Reagent 1 — Cholesterol esterase (>500U/L), oxidase (>600/L) and and peroxidase
(>6000U/L) & 4 Amino Antipyrine
b) Reagent 2 — Standard (200mg/dL)

3.1.2.6 Reagents for Estimation of Triglycerides
a) Reagent 1 — Lipase / GK/GPO Reagent
b) Reagent 2 — Triglycerides buffer
c) Reagent 3 — Standare (200mg/dL)

16



Preparation of working reagent: The triglycerides and chromogen mix powder (reagent 1) was

carefully transferred into the bottle containing 5mL of triglyceride buffer (reagent 2).

3.1.2.7 Reagents for Estimation of High Density Lipoprotein
a) Reagent 1 — HDL-Cholesterol reagent
b) Reagent 2 — HDL Standard (50mg/dL)
c) Precipitating Reagent

3.1.2.8 Reagents For Estimation of Calcium

a) Reagent 1 — Buffered arsenazo III reagent (>0.05mmol/L)
b) Reagent 2 — Calcium standard (10mg/dL)

3.1.2.9 Reagents for Estimation of Serum Electrolytes
a) Alfa Wassermann Starlyte 111 Fluid Pack

3.1.2.10 %eagents for Human Genomic DNA Isolation
ANRECISENRS - (OMSSIV NH.C) EEIONNAN Tris
b) WBC lysis buffer - Tris CIBEISZNEN N-C! 6l

B 10% SDS (wiv) : .5 M Naz EDTA (pH 8.2)

‘GM NaCl
e) Tris—EDTA buffer : 10 mM Tris Cl (pH 8.2) and 1 mM EDTA (pH 8.2)
f) Absolute (99.5%) and 70% ethanol

31211 ‘eagents for Agarose Gel Electrophoresis

a) 5X TBE buffer ; 90mMQis -Borate, 0.01 M EDTA (pH 8.3)

Bll1x TBE
Bl X Gel loading buffer (Ready to use vials)
BEBr : 10mg/ml (wiv)



3.1.2.12 Reagents for Polymerase Chain Reaction?CR)

RSt e eSOt eI mPIfieationIet < xon 4 of MTHFR gene was obtained from previously

published report (Deeparani et al., 2009). The primer details are given in (Table 3).

Qustom synthesized primers were obtained in lyophilized powder form. All the dilutions were made

on ice. The primers were reconstituted using autoclaved double distilled water; working stocks were
prepared to a final concentration of 250ng .1 and were stored at ~20°C for further analysis.
Q)) Working dNTPs mix: Each dNTP i.e, dATP, dGTP, dCTP, dTTP was supplied in
10mM concentration. Equal volume of each dNTP was mixed to obtain a final concentration
of 2.5 mM each of working dNTPs solution.

¢) 10X buffer with 20mM MgCl,: Tris-HCI (pH-8.0). 100mM KCI. 20mM MgClz; 0.5mM

EDTA; 0.1mM DTT, 0.5% Tween 20, 0.05% Nonidet P-40 and 50% glycerol. This was stored
at -20°C and used at a working concentration of 1X. MgCl, was provided at a concentration of
20mM and a final concentration of 1.5mM was used for each reaction.

d)  Taq Polymerase: Tag DNA Polymerase was supplied at a concentration of 5 U /il and
was stored at -20°C. Final concentration used was 0.65 units (0.13u1)  Stiul reaction.

Table 3 : Primer details for the Amplification of Exon 4 of MTHFR gene

Gene/Exon | Primer Primer Sequences Amplification Product size
(bp)

FP % TGA AGG AGA AGG TGT CTG
MTHFR 677 - GA3’ 198
Exon 4 RP | 5> AGG ACG GTG CGT GAG AGT

(CXN
3.1.2.13 Reagents fo@ow lonic Strength _ Single Strand Conformation Polymorphsim
(IS g SSGB)

18



a) Agarose Solution : 0.1%

b) Acrylamide: Bis Acrylamide :  10% (39: 1)
c) 1X TBE buffer (90mM, pH-8.3)

d) 0.5 X TBE Running buffer (45mM, pH-8.3)
e) Ammonium Persulfate (APS) (w/v: 25%

f) SSCP Gel Loading Dye ; 10% Sucrose,%.Ol% Xylene cyanol,
g)QN, N, N', N' tetramethyl ethylenediamine (TEMED)
81.2.14 Reagents for Silver Staining
a) Fixative : 10 % acetic acid, 0.5 % Ethanol
b) Impregnation solution : 0.1 % Silver Nitrate
c) Developer : Q.B % Sodium Hydroxide,
8.5 % Forfmaldenyde
d) Stop solution : 08.75 % SOdilif Carbonate.
3.1.2.15 Reagents for Restriction Fragment Length Polymorphism (RFLP)

a) Restriction enzymes Hinf |
b) 10x Buffer

3.2 Methods

3.2.1 @Iace of Study

MHRENSHOYANIEE cesigned to conduct NEEASNURUGHNRENIURSAICHORMON Paiyanoor Village of

Kancheepuram District, Tamilnadu. Paiyanoor is a village in the tehsil / mandal of Thiruporur in the
Kancheepuram district of Tamil Nadu. Sub Villages in Paiyanoor are Pandithamedu, Ambekarnagar,
Koothavakkam & Sambantham Nagar.

Total population (N) = 3686

Nature of land: urban or rural: Rural

Living conditions: BPL

19



Hospitals available within the study area:

1. Vinayaka Mission’s University — Chennai Hospital
Hospital capacity: 150 bed capacity
Patient status:
* Outpatient — 60
* Inpatient — Daily observation of 5 patients (12 hrs)

3.2.2 Sample Collection
%dults of age >18 years residing in and around Paiyanoor, visiting Vinayaka Mission Chennai

- for a period of two months (Jan to Feb 2013ﬂ/as invited to be enrolled for the study. The
informed consent (Appendix I) was obtained prior to the enrollment of the participants. They were

“ also given patient
information sheet as per the ethical committee guidelines. Those adults who were flORICOOperative o
refuse to provide the necessary information was excluded from the study. Those individuals who are
also not in regular checkups were excluded from the study. Children, disabled, acutely ill subjects and
pregnant women were also excluded from the study.

Studies have indicated an increasing prevalence of hypertension in rural populations. Based on these

‘reports,%e conducted a survey in EGIHAMEAUSUDSIIIG0ENPAIANOORVANIGEIINIEUPOTUN t2hasil,

Kancheepuram district of Tamil Nadu. The survey [lig§ organized [illassociationwithithneNSSunitor
AVIT and Vinayaka Missions Chennai Hospitals. BP Values were collected from participants those
who attended the camp and the prevalence of hypertension were estimated.

3.2.3 Questionnaire

q structured pretested and predesigned questionnaire was used to assess study subject’s _
behavioral and lifestyle risk factors, hypertension and anthropometrical parameters (Appendix II). In

the questionnaire, all the participants were inquired in detail about their smoking and drinking iaBits]

20



3.24 Physical Examination

Qor physical examination, standardized calibrated mercury column type sphygmomanometer;
used. ertension was

‘5

B /30
B20/30

+ 120-139/80-89
 140-159/90-99

ES160/100

over 10 mm of Hg, a third reading was obtained, and the three measurements were averaged. The

pressure at which sound appeared and disappeared was

Qnthropometric measurements viz. height, weight, waist circumference and hip circumference were

. Body weight

their weight was being

height

with

3
&

buttocks in centimeters (to the nearest 0.1cm)
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@as calculated as waist
circumference divided by hip circumference. The maximum circumference over the buttocks @
centimeters (to the nearest 0.1cm) with the subject in standing position cut -off .

used
forteWASERIDFaTOWHR)FORMAIESWASOIERAFORTEMAIES 0.8 to define obesity. Physical AEHiViEY
of subjects was assessed by taking into consideration the occupational as well as nonoccupational
physical activity.

3.25 Biochemical Analysis

Laboratorﬁssessment was performed for the subjects who gave written consent for the laboratory

EVallATORGURRGNRTSHISWSIBIO0A samples WEFSIRAWRANTON these subjects for fi estimation of

serum electrolytes, glucose, serum triglycerides, LDL, HDL-cholesterol, CK total and CK-MB. The

mentioned parameters were analyzed as per the kit protocols.

3.25.1 Estimation of Urea

2mL of peripheral venous blood was drawn using a BDII disposable syringe. The blood sample was
ransferred to a serum clot activator

vacuette and centrifuged at 37°C for 10 [liUtestd separate fig serum. 1000 [Ilf the working Feagent
was taﬂ in a clean labeled test tube. 10 pL of the test sample was added to the te

working'reagent. li§ test tube was incubated at 37°C
OB 3 min. B

iRGHBARIGH, 1000 IS the reagent 2 (hypochlorite solution) was added to the test tube. [T final

5 min. [Teeaction mixture Wa§ automatically introduced
into the analyzer and absorbance was taken at 578nm through a preset program. The readings were
noted down for further analysis.

3.25.2 Estimation of Uric Acid
2mL of peripheral venous blood was drawn using a BDII disposable syringe. The blood sample was
transferred to a serum clot activator vacuette and centrifuged at 37°C for 10 minutes to separate the
serum. 800uL of phosphate buffered TOOS (reagent 1) was allowed to react with 20uL of the

Qample in a clean labeled [ESTEUDERTREEST tube v& incubated at 37°C for 5 minutes. 200 [HlGf
phosphate buffered peroxidase-
uricase solution (reagent 2) was added to the test tube. - final
B7°CNfol 5 MinUESIThENreaction mixture Wa8 automatically introduced into the analyzer and
absorbance was taken at 550nm through a preset programme. The readings were noted down for
further analysis.
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3.25.3 Estimation of creatinine
2mL of peripheral venous blood was drawn using a BDII disposable syringe. The blood sample was
transferred to a serum clot activator vacuette and centrifuged937°C for 10 [INUEESHE separate g
serum. 1mL l picric acid - and sodium hydroxide reagent each, provided in the diagnostic Kit,
were allowed to react with 100uL of sample in a clean labeled test tube. The mode of estimation was
kinetic. The reaction mixture was hence immediately fed to the analyzer. The reaction mixture was
automatically introduced into the analyzer and absorbance was taken at 510nm through a preset

program. The readings were noted down for further analysis.
3.254 Estimation of Glucose

2mL of peripheral venous blood was drawn using a BDII disposable syringe. The blood sample was
transferred to a serum clot activator vacuette and centrifuged at 37°C for 10 minutes to separate the
serum. The estimation of glucose (FBS & PPBS) was done by GOD/POD method. 1mL of reagent |
(glucose oxidase) was allowed to react with 10uL of the SErum sample in a clean labeled -
- reaction mixture was automatically introduced into the Reckon — Biochemical Analyzer and
absorbance was taken at 505nm through a preset program. The readings were noted down for further

analysis.
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3
255 Estimation of Cholesterol

2mL of peripheral venous blood was drawn using a BDII disposable syringe. The blood sample was
transferred to a serum clot activator vacuette and centrifuged at 37°C for 10 minutes to separate the
serum. For estimation of cholesterol, CE/CO method was followed. 1mL of the reagent | (buffered
cholesterol oxidase/esterase mix) was allowed to react with 10uL of the sample in a clean labeled test
tube. The reaction mixture was incubated at 37°C for 10 minutes. The reaction mixture  [lia§

automatically introduced into [filé Reckon — Biochemical Analyzer and absorbance was taken at 505nm

through a preset program. The readings were noted down for further analysis.
3.25.6 Estimation of Triglycerides

2mL of peripheral venous blood was drawn using a BDII disposable syringe. The blood sample was
transferred to a serum clot activator vacuette and centrifuged at 37°C for 10 minutes to separate the
serum. The estimation of triglycerides was carried out by GPO method. 1mL of the working reagent

@hvas allowed to react
with 20pL of the sample in a clean labeled test tube. The reaction mixture was fiCUDAICCIATG CHOL

BUMINUESISTRENEAGHOR mixture W& automatically introduced into il Reckon — Biochemical

Analyzer and absorbance was taken at 520nm through a preset program. The readings were noted
down for further analysis.

3.25.7 Estimation of High Density Lipoproteins

2mL of peripheral venous blood was drawn using a BDII disposable syringe. The blood sample was
transferred to a serum clot activator vacuette and centrifuged at 37°C for 10 minutes to separate the
serum. For estimation of high density lipoproteins, PTA method was followed. 100uL of the

precipitating reagent provided ﬁs mixed with an  EGUAINVOIUMEIORhesample taken in a clean

abeled test tube. The mix was centrifuged at 3000rpm for 10 minutes.

mixed with 1mL of HDL-Cholesterol reagent i final react2OHL Of i obtained n
ubated at 37°C for 10 minutes. The reaction mixture another clean labeled test

tube. The was

automatically introduced into . Reckon — Biochemical Analyzer and absorbance was taken at 505nm
through a preset program. The readings were noted down for further analysis.
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.2.5.8 Estimation of Verﬁow Density Lipoproteins

VRO WAGERSItMIBORIoEin 1cvc1s W calculated from the estimated triglyceride concentration,

using the formula:

VLDL = TGL Concentration

5

3.25.9 Estimation of Low Density Lipoproteins

Low density lipoprotein levels were calculated from estimated total cholesterol and HDL cholesterol

and calculated VLDL levels, using the formula:
LDL= Total cholesterol — HDL cholesterol — VVLDL
3.2.5.10 Estimation of Calcium

2mL of peripheral venous blood was drawn using a BDII disposable syringe. The blood sample was
transferred to a serum clot activator vacuette and centrifuged at 37°C for 10 minutes to separate the
serum. The estimation of calcium was done by Arsenazo method. The kit included single use vials

containing buffered arsenazo 111 reagent. 10pL of the sample was added to the contents in the vial.

Thiaction mixture was incubated  EIOOTNBTABBTARGIENGNS minues. TENEACHORHIENIAS

automatically introduced into [l Reckon — Biochemical Analyzer @il absorbance was taken at 630nm

through a preset program. The readings were noted down for further analysis.
3.25.11 Estimation of Serum Electrolytes — Sodium, Potassium and Chloride

2mL of peripheral venous blood was drawn using a BDII disposable syringe. The blood sample was
transferred to a serum clot activator vacuette and centrifuged at 37°C for 10 anutes to separate the
SEFUMMITHRE sampling probe @8 submersed into fi€ serum in vacuette. The readings obtained were

noted for further analysis.
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3 Molecular Analysis

3.3.1 %olation of DNA

5ml of peripheral blood was collected in a sterile tube containing Na;EDTA and centrifuged for 30
minutes at 3000 rpm. The buffy coat was transferred into a sterile tube. Twice the volume of RBC
lysis buffer was added and incubated at 37°C for 10 minutes. This was centrifuged at 3000 rpm for
20 minutes EiGIMHEISUBGINAANMOIScaIGeaNNING stcps were [EBEATCONGINANGISAMNNRIEIPENCEY
was added and vigorously vortexed for 15 seconds prior to centrifugation at 3000rpm for 20 minutes,

3.3.2 QV Spectrophotometric Analysis of DNA Sample (Sambrook and Russel, 2001)

(Schimadzu UV-vis 300). To 980 i of sterile distilled water, 20 pl of genomic DNA solution was
added and mixed uniformly. Using autoclaved TE buffer as reference, the DNA was scanned in 1 cm
OD250/OD 250 iOMAIAHOIOTNGRNE indicates HSEHCSONDIOIINICONIAMINAON

The concentration of the DNA was quantitated using the formula.
At OD2e0 = 1, concentration = 50 pig/ml, the double stranded DNA concentrationis =
IVASESHEE 0D ... KISORIDINSORNECHH (..ol

1(OD2s0)
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3.3 Agarose Gel Electrophoresis of DNA Samples (Sambrook and Russel, 2001)
51 of the DNA samples along with 2l of loading dye were electrophoresed on agarose gel with 1X
Wi oS ERIVOIAGRASNICRIBHRTMEISIQ. 5 /m!) was added to gel solution prior to

ViBWEBNNREEE Ge! documentation (Biotech R&D Laboratories) and HOGUMEHICORUSINGRNIKONA500

3.3.4 Polymerase Chain Reaction (PCR)
RENEXEH 2 Bf MTHFR gene Wagmplified by modifying the existing protocols (Deeparani Efll.,

2009). [SINRENEACHORSNIETSICATHEAIOURNRISISRIE conditions. ToMICaCHORNONmenvas 50.!. i
reaction mixture is given in (Table 4). The ampgcation was performed using Eppendorf

NESTETEYCISHGRMIERRGEIRMARY). The reaction conditions for MTHFR EHEIMBITICAONNSIGVER i
the (Table 5).

Table 49CR Reaction Mixture

S. No. PCR Kit Components added Volume added (pL)
1 Double Distilled Water 38.0
2 10 x 7agq Buffer 5.0
3 dNTP mix 3.0
4 Forward Primer 1.0
5. Reverse Primer 1.0
ﬂ. Template DNA 1.0
7 Tag DNA Polymerase 1.0
Total Reaction volume 50.0
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Table 5: PCR Reaction Condition for MTHFR Exon 4

S. No. | Steps Temperature Reaction No ogycles
Time

L. Initial 94°C 5 minutes N=1
Denaturation

2. Denaturation 94 °C 1 minute

B Annealing 60 °C 1 minute N=40

4 Extension 72 °C 2 minute

] Final Extension | 72 °C 7 minutes N=1
Hold @ 4°C until use

Qﬁer a brief spin the PCR tube was kept in the thermocycler and the reaction started. After
completion of the reaction, the MTHFR PCR products (198bp) were checked on a 3% agarose gel.
Qlectrophoresis was carried out in 1X TBE buffer at 25°C for 2 '2 hrs at 50v/ 40mA. 100bp DNA

visualized under UV Transilluminator and documented using gel documentation system. The

@ mplified products were stored at —20°C [TTCHEREINEE.

3.35 QLow lonic Strength- Single Stranded Conformation Polymorphism (LIS-SSCP) 15mg
of agarose (0.1%) was melted in 1x TBE. On cooling to room temperature, it was added to acrylamide
- bis acrylamide solution and mixed well. The standardized acrylamide - bis acrylamide gel solution
was prepared accordingly. To this 25% APS and TEMED were added. The solution was mixed well
and at once poured vertically between 2 glass plates separated by 0.1cm spacer. The gel was allowed

to set.

4ul PCR amplicon and 10ul of LIS-SSCP loading dye were mixed and heat denatured for 3 minutes.

The denatured samples were immediately plunged into ice, spun and electrophoresed on composite

gel with 1.0X TBE as running buffer. 1ul of double stranded DNA was treated in the same way and
@hoaded as a control. Electrophoresis was performed in a vertical SESIGSIEOR

GERIORZ0NNISE) APPAratE. Running voltages of 50 to 150V was examined. The gel was pre run for
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about 15 minutes at a constant voltage of 150V. The gel was initially run at 150V for 15 minutes,
followed by 100V

@il the xylene cyanol dye migrated to the bottom [STREIGEI. After B run, gel
plates were removed from the unit and the gel was transferred to the tray for silver staining.

3.3.6 Silver Staining (modified from Bassam et al., 1991; Peng et al., 1995; Wallace, 1997)

ther electrophoresis the DNA bands BIIEHEIGeIWaS Visualized by silver staining. All solutions were
prepared in double distilled water. On completion of electrophoresis, the glass plates were removed
and the gel was placed in the tray containing the fixative. Staining was carried out and consisted of the
following steps: fixation, developing and photography. The gel was fixed with 10% acetic acid and
given 2 changes, 2 minutes each. The fixative was discarded and the gel was impregnated with 0.1%
silver nitrate solution. After impregnation, the gel was washed with double distilled water for 2 times,
for a time interval of 20 seconds each. The developer was added and gently shaken until the bands
were visible. Once the bands were developed, the reaction was arrested by adding stop solution and

the gel was documented.

3.3.7 Restriction Fragemenﬂength Polymorphism (RFLP)

The amplified MTHFR PCR  products (198bp) were subjected to Hinf I restriction enzyme digestion.

The restriction conditions for MTHFR PCR products is given in Table 6.

Table 6: Restriction Digestion Reaction Mixture for MTHFR PCR product

S. No. Qomponents Added Volume Added (L)
1 Double Distilled Water 38.0
2 2X Assay Buffer 25.0
3. MTHFR PCR product 20.0
4 Hinf | Q
Total Reaction Volume 50.0

The restricted products were visualized on 3% agﬁse gel stained with ethidium bromide and
documented using gel documentation system@or MTHFR 677, the PCR will yield EiS8IBpiproaucH

which on digestion with Hinf I produces  a 175 and 23 bp fragments for TT condition (homozygous
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undigested product length of 198 bp was retained by the wild types (CC homozygous).

3.4 Statistical Analysis

Qata entry and statistical analysis were performed using the Microsoft Excel and SPSS windows

baseline characteristics of subjects were expressed as means + standard deviations for continuous

evariables. Independent variables tested

were age, gender, smoking, family history of hypertension,

BVIBUEIR, variations in serum markers and genetic markers@ariables were age Hitisexiajusted
while performing the analysis. VValues of P <0.05 was  considered to be statistically significant.
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4 RESULTS
4.1 Stlidy sample

The study was conducted at Vinayaka Missions Chennai Hospitalsr a period of 2 months (January

_ were recruited for the study. The subjects were divided into three groups: Normotensive,
Pre-hypertensive & Hypertensi@@ The prevalence & risk OfiDICHYPERENSION and hypertension for the
development of cardiovascular diseases @il chronic Killlieyl diseases was analyzed among the three
groups through biochemical, anthropometric, socio-economic & genetic markers.

4.2 Gender & Age

Out of 68 registered,QG (52.94%) are females and 32 (47.05%) are males (p = 0.628). The mean age

10yrs and for females 5319 *
2 -hypertensive and 46 (67.64%) are h ISHSYISP=10165d). Out of 63

ypertensive (FRIOIOTINTRE prevalence BRBFEAYPErEnsionNSIRiGhERinNemalesN(G0%6)hanNmales
(40%). The prevalence of hypertension is also higher in females (52.17%) than males (47.82%) (p =

Table 7 : Groups with respect t(gge in Years

Group Size Mean + SD F value P value
(N)

Normotensive 12 39.00* + 17.97

Pre-hypertensive | 10 56.00°+ 14.97 5.978 0. 004**

Hypertensive 46 55.07°+ 13.84

QOte: ** denotes significance @ 1%. Different alphabets between group denotes significance at 5%
level using Duncan Multiple Range Test (DMRT)

The r&an age £ S.D for normotensive is 39.00 £ 17.97yrs, for pre -hypertensive, 56.00 £ 14.97yrs
*), there is significant difference between the

three groups [NEAITCSHECHS age. BESEEION DMRT, the normality calclilBted is significantly different
with  respect to pre-hypertensive and hypertensive groups at 5% but not significant between
prehypertensive and hypertensive groups.

32



Table 8 : Sample Size under different Age Groups

Age Group | Frequency (N) | Chi-square | P value
value
20-35 10
(14.7)
36-50 21
(30.88) 19.647 <0.001%*
51-75 30
(44.11)
=75 7
(10.29)

Note: ** denotes significance @9%. The value within bracket refers to row percentage.

The study sampleq'as categorized into different groups according to their agthere are 4 groups:
—35yrs, 36 - 50 yrs, 51 — 75yrs and above 75yrs. The maximum number of participants is in the
age group of 51 - 75 yrs (30) followed by the age group of 36 — 50 yrs (21). The frequency among
® the
differentiageNgrolps is found to show a P value less than 0.01. It indicates a significant association
between sample size and different age groups (p=<0.001**). [HHEIPIOpOrIONONGENGE! AMONCIItterent
BOCIGFONPINES calculated. The p value is greater tHan 0.05 and indicates fRatthe

@ proportion B the two
genders within different age groups is not significant (p = 0.668).

Table 9 : Prevalence of Pre-Hypertension and Hypertension among different Age Groups
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Age Group | Group Total Chi- P value
in years Normotensive | Pre- Hypertensive square
Hypertensive value
20-35 7 1 2 10
(70.0%) (10.0%) (20.0%) (100.0%)
36-50 2 2 17 21
(9.5%) (9.5%) (81.0%) (100.0%)
51-75 3 5 22 30
24.137 <0.001**
(10.0%) (16.7%) (73.3%) (100.0%)
Above 75 |0 2 5 7
(.0%) (28.6%) (71.4%) (100.0%)
Total 12 10 46 68
(17.6%) (14.7%) (67.6%) (100.0%)

Note: ** denotes significance

@9%. The value within bracket refers to row percentage.

"e -hypertension is highest in the age group of > 75. Hypertension is highest in the age group of 36 —

50 yrs with a similar percentaggu the age group of 51 — 75 Jii§. It can be seerﬁrom Table 3 [RaHEHE

BRGVIBHEENEIRIGH pre-hypertension and hypertension SiGISIENMIDAIGNICNOIGSIA0ENAAVANCESIN the

study population. The prevalence’hypertensmn increases with age till the age group of 51 -~ 75

years and then dipped at the age group of above 75yrs. All the differences are statistically significant
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9 Systolic (SBP) and Diastolic Blood (DBP) Pressure

Table 10 sttolic (SBP) and Diastolic blood (DBP) pressure among the Groups

Groups Systolic Diastolic
Blood Pressure + SD Blood Pressure+ SD
Normotensive | 114.75" £ 6.57 74.92* + 6.68
Pre- 129.50+ 1.08 77.30°+£5.12
Hypertensive
Hypertensive 145,13+ 12.52 93.61° :tQ.GS
F value 41.062 30.526
P value <0.001** <0.001**

Note: ** denotes significance @ 1%

Overallge mean systolic and diastolic blood pressure of normotensive group is 114.75 + 6.57 /

74.92 + 6.68mmHg respectively. The mean systolic and diastolic blood pressure for prehypertensive
is 129.50 £ 1.08 / 77.30 + 5.12mmHg respectively. Hypertensive group has a mean blood pressure of

145.13 + 12.52 / 93.61 + 9.68mmHg respectively. Since P value I less than 0.01,

Qnere is significant difference between the groups with respect to SBP and DBP
p=<0. . This indicates that an are closely associated with pre-hypertension an
(p=<0.001**). This indi hat SBP and DBP losel iated with h i d

hypertension.

Qased on DMRT for the variable systolic blood pressure, the normality is significantly different with

respect to pre-hypertensive and hypertensive groups at 5%. The difference is also significant between
By e EVENSHENAYBEHERSIVENGIOURE. Hovwever, DMRT [OHIGIASIONCIBIGORNBIESSURE showed A
significant difference between normotensive and hypertensive but not between prehypertensive and
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Anthropometric Characteristics (BMI,Q/C, HC and WHR)

Table 11 : i@, HC ERENMEIR among i€ Groups

Groups BMI wC HC WHR
Normotensive |26.81+6.21 |88.69+9.88 94.74 +11.03 0.94 + .08
Pre- 25.10+3.56 |91.44+9.73 98.42 + 8.40 0.93+.11
Hypertensive

Hypertensive |26.34+4.11 |86.67 £12.46 90.75+15.11 0.96 +.14
F Value 0.435 0.732 1.459 0.329

P Value 0.649 0.485 0.240 0.721

Qhere is no significant difference between normotensive, PieSRypertensiverand nypertensivergrotps

with respect to mean BMI (p= 0.649). Subjects with hypertension have a comparably high waist-hip
ratio (.96 + .14) than the other two groups; normotensive (.94 + .08) and pre-hypertensive (.93 +

.11). Since P value is more than 0.05% in all the three variables, there igo difference among .

GROUPSNIRNESHECH v C, HC A WH.
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4.5 Hypertension and Risk Factors for Chronic Kidney Diseases

Table 12 : Distribution of Chronic Kidney Disease |.rkers among the  Groups

Variables Group F Value | P Value
Normotensive Pre Hypertensive Hypertensive

Glucose FBS 93.08 +£17.02 94.60 +£17.17 104.09 + 27.65 1.289 0.283
Glucose PPBS 119.17 £36.94 | 129.90 * 18.65 151.24 + 63.72 1.882 0.160
Urea 25.33 £ 6.60 32.70 £ 10.78 30.65 + 9.66 2.008 0.142
Creatinine 1.02 + .34 1.02 + .29 1.02 £ .29 .000 1.000
Uric Acid 3.99+.94 5.04 +1.45 414 +1.52 1.869 0.163
Cholesterol 129.25%+ 35.84 | 153.00° + 27.46 156.89° + 20.40 5.987 .004**
TGL 123.83+£43.91 163.60 + 66.31 142.70 £ 65.09 1.116 0.334
HDL 37.92 £6.47 38.30 £ 2.98 38.07£3.71 0.023 0.978
LDL 66.58% £ 33.47 81.90% + 25.29 90.10° + 23.22 4.110 .021*
VLDL 2475+ 8.78 32.80 £ 13.35 28.71 £13.11 1.132 0.329
Sodium 136.83+1.34 137.10+£1.73 136.76 £ 2.40 0.101 0.904
Potassium 4.16 + .43 3.93+.37 4.09 + .48 0.719 0.491
Chloride 107.83+£2.33 108.90 £ 2.73 107.15+ 2.64 1.951 0.150
Calcium 8.96 + .65 9.19+ .33 9.27 + .47 1.867 0.163

Note: ** denotes significance @ 1%, * denotes significance @ 5%. Different alphabets between Gfolp

There isa high pr&lence of cardiovascular risk factors in the study POPUIGEION. Significangifferences

of LDL and cholesterol levels are noted among the pre-hypertensive and hypertensive groups [Mien

compared With thelnormotensive groups. These differen.ces are highly significant for Gholesteroliat

190N fOrEDINaNE 6. There are differences in TGL, Ias and PPBS among the groups. However it
is not significant. Based on DMRT for the variable cholesterol, the normality i§ SigRificantly different
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Rypertensiverana Ry pertensiveNgrolps vith respect to cholesterol levels. However, DMRT for LDL
among the three groups showed that there is a significant (ifferenceral bYobetweennormotensiverand

Table 13 : Distribution of Chronic Kidney Disease markergnong different Age Groups

Age Group in years FValue [ P Value
Variable 20-35 36-50 5I-75 Above 75
Qlean SD Mean SD Mean SD Mean SD
BMI 26.49 6.73 26.97 3.66 25.26 3.79 27.92 5.24 1.026 0.387
WC 88.44 10.70 |88.94 1153 |86.74 12.40 |87.27 12.20 0.157 0.925
HC 94.64 8.23 92.27 14.94 | 90.97 1351 |97.49 18.89 0.495 0.687
WHR 0.93 0.08 |0.97 0.09 |0.96 016 |0.91 0.13 0.482 0.696
SBP 120.40% 14.24 137.90° 11.48 |141.70° 16,48 142.43" 13.59 5.Y55 0.002** DBP 77.70? 11.04 90.67" 10.68 89.90°
11.58 85.71ab{12.72 3.508 0.020*
Glucose 91.80 17.99 | 95.57 14.60 |105.33 32.24 |109.43 18.24 1.368 0.260
FBS
Glucose 123.70 | 53.66 | 124.43 36.28 | 155.47 67.44 |167.43 37.79 2.190 0.098
PPBS
Urea 28.00 8.03 |27.19 6.31 | 33.03 11.95 |28.43 3.21 1.908 0.137
Creatinine 1.04 0.31 [0.98 0.22 1.07 035 |0.89 0.07 0.963 0.416
Uric Acid 4.13 1.11 411 1.59 4.65 1.38 3.09 1.12 2.556 0.063
Cholesterol | 136.80 37.31 | 156.10 27.17 | 154.60 22.28 |144.86 18.45 1.562 0.207
TGL 133.60 |52.33 |138.76 |57.93 [151.80 |[73.92 |126.00 26.63 | 0.468 0.705
HDL 37.80 2.30 38.24 4.75 38.20 4.49 37.43 3.46 0.087 0.967
LDL 72.30 33.65 [90.14 29.13 [85.81 2343 [81.71 19.87 1.061 0.372
VLDL 26.70 10.37 | 27.71 11.64 | 30.59 1491 | 25.57 5.53 0.487 0.693
Sodium 136.60 151 137.24 1.67 137.03 2.22 135.00 3.11 2.209 0.096
Potassium 4.16 0.37 4.13 0.42 4.01 0.54 4.10 0.32 0.410 0.746
Chloride 108.00 1.83 107.48 2.68 107.73 2.64 106.14 3.53 0.805 0.496
Calcium 9.00 0.68 19.26 047 19.19 0.45 19.34 0.50 0.841 0.477
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The mean systolic as well  as diastolic blood pressures are found to steadily increase with age, lowest

BEIRGNRAEGEIGHGUR 20 - 35yrs
(120.40 + 14.24/ 77.70 = 11.04) and highest in age group of above

7By (14243 1315985 E2NT2). Since P value for the distribution of mean systolic as well as
diastolic blood pressures among different age groups is less than 0.01, increasing age is significantly
associated with difference in the SBP and DBP among the study population.

@asca on DMRT for the variable mean systolic blood pressure, the normality is significantly
@uifferent at 5% with respect to the age group of 20 — 35 yrs BUNOUSIGRITICANtEtNEEIS6 R0V

Bl — 75 yrs BRAIBOVE 75 yrs. However, DMRT&or mean diastolic blood pressure showed that ffiefe
isiasignificantidifferencelanoaibeteeni2g — 35 yrs, BERBOVFSINdISE — 75 yrs hypertensive bl figt
BEWESA20 — 35 yrs ARGIGBOVE 75 yrs.

Discriminant Teste-"Tests of Equality of Group Means)

Qiscriminant analysis is used to distinguish between normotensive, pre-hypertensive - hypertensive

groups based on the predicted risk fa8I0FS. The association among the groups is measured using 20

variables. The tests of equalitﬁf group means measure each independent J@fiablcSIpotentialbetore
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Table 14 : Discriminant Test for the Study Sample

Variables Wilks' F value | P value
Lambda

Gender 0.996 0.121 0.886

Age in years 0.845 5.978 < 0.001%**

BMI 0.987 0.435 0.649
Q’aist/HIP Ratio | 0.990 0.329 0.721

Systolic 0.442 41.062 <0.001%**

Pressure

Diastolic 0.516 30.526 < 0.001**

Pressure

Glucose FBS 0.962 1.289 0.283
Glucose PPBS | 0.945 1.882 0.160

Urea 0.942 2.008 0.142
Creatinine 1.000 0.000 1.000
Uric Acid 0.946 1.869 0.163
Cholesterol 0.844 5.987 <0.001**
TGL 0.967 1.116 0.334
HDL 0.999 0.023 0.978
LDL 0.888 4.110 0.021*
VLDL 0.966 1.132 0.329
Sodium 0.997 0.101 0.904
Potassium 0.978 0.719 0.491
Chloride 0.943 1.951 0.150
Calcium 0.946 1.867 0.163

The@bove test displays the results of ANOVA for the independent variables using the grouping
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variables as the factor. According to the results in the table, out of 20 variables, only 4 variables in
CSCHIRARMIHGHS - SHRIfeant - <o.05).

Tabl&lS : Standardized Canonical Discriminant Function Coefficients

Varigbles | Function
il 2

Gender 237 -.028
Ageiny ars .027 .269
BMI -.045 -.149
Waist/HI > Ratio | .246 -.298
Systolic -.766 339
Pressure

Diastolic -.659 -.674
Pressure

Glucose -BS 544 561
Glucose °PBS |-.253 -172
Urea -.653 .736
Creatinin 2 .500 -911
Uric Acid .785 .653
Cholester ol -4.672 | -3.175
TGL 1.838 1.984
HDL 487 .696
LDL 4.357 3.574
Sodium 178 .061
Potassium -.240 -.018
Chloride 116 .353
Calcium 329 .036
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Standardized Canonical Discriminant Function Coefficients indicate a high value for Cholesterol
(-4.672), followed by LDL (4.357) and TGL (1.838) for function 1. The values were higher for LDL
(3.574) in function 2, followed by cholesterol (-3.175) and TGL (1.984). So classification based on
these independent variables is justified.

Table 16 Qlassiﬁcation Results(a)

Original Predicted Group Membership Total

Membership Normotensive | Pre Hypertensive Hypertensive

Normotensive 12 0 0 12
(100%) (0.0%) (0.0%)

Pre 0 10 0 10

Hypertensive (0.0%) (100%) (0.0%)

Hypertensive 0 3 43 46
(0.0%) (6.5%) (93.5%)

Note: a: 95.6&f original grouped cases correctly classified. The value within bracket refers to row

percentage.

The classification table shows the practical results o using the discriminant model. Out of 12 samples

in normotensive, all the 12 are correctly classified. For pre-hypertensive, 100% correct classification
is obtained. However, in hypertensive, out of 46 samples, only 3 (6.5%) are misclassified. The overall
correct classification of the model is 95.6% (i.e. out of 68 samples, 65 samples were correctly

classified. So the group classification is justified by the Standardized Canonical Discriminant model.
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4.6 Socio-demographic characteristics

Table 17 : Prevalence of modifiable risk factors among the Groups

Study variable Normal Pre-hypertensive | Hypertensive Chi-square | P value
(Sample (Sample Size: 10) | (Sample value
Size: 12) Size: 46)
Family status Married 7 9 45
Divorced 0 0 0 21.970 < .001**
Widow/Widower 1 1 1
Single 4 0 0
Socio-economic Lower class 7 7 27
status Middle class 3 3 12 1.810 0.771
Upper class 2 0 7
Education status | Post high school/college/ 7 4 21
university
0.849 0.654
Others 5 6 25
Intake of salts Two pinches per meal 6 3 15
More than two pinches per meal | 6 7 31 1.404 0.496
Diet Vegetarian 4 6 15
Non-vegetarian 8 4 31 2.725 0.256
Occupation Skilled worker 0 0 13
Unskilled worker 4 3 8 15.900 0.014*
Professional 6 2 6
Unemployed 2 5 19
Smoking Current smoker 2 1 2
Non-smoker 10 8 43 4.447 0.349
Ex-smoker 0 1 1
Alcohol intake Current alcoholic 3 1 7
Non-alcoholic 9 9 38 1.468 0.832
Ex-alcoholic 0 0 1
Tobacco chewing | Current tobacco chewer 0 0 6
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Non-tobacco chewer 11 9 40
Ex-tobacco chewer 1 1 0
7.131 0.129
Family history of | Yes 0 2 10
hypertension
No 12 8 36 3.140 0.298

Overall 52.94% of the population is iIIiterate.%e percentage of hypertensive  EIONGRNCHIItCIAte
respondents is higher as compared to the literate ones. However there was is no significant association
Wit EacationNnNtRENpreseniSiliay. 35.23% of W@ screened population [ unemployed. [
unemployed mostly included housewives. Among the unemployed, unskilled or manual labour

®is 22.05% and skilled workers 19.11%. Hence this

population occupationally repggsents a typical Agficulttralirural Population. Greater prevalence of
hypertension is * (@ 30%) EREISKIllEd (28.26%) CaiSGoryNOMOccUpation

FONGWEIBSAURSKINIEY (17.39%) and
(13.04%). The higher prevalence in the unemployed and

skilled category is statistically significant as compared to the other two
BEBUIEEOR (o = 0.014%).

@ocioeconomic status is FSHSTERTEARMYIRSEOGAEANHNAYBErERSIONNRIOURSHIAY. 41 (50.29 %)

subjects belonged to lower socioeconomic class. 18 (26.47%) are in the middle class and 9 (13.23%)
are reported to be in the upper class. The maximum number of subjects with hypertension is in the
lower class (89.13%). The maximum number of subjects with hypertension is also in the lower class

(17.07%). Among the study subjects, 44 (64.70%) are in the group of “additional dietary salt intake”.
Th&revalence of pre -hypertension and hgertensi” among additional salt takers is (OBServedid

7 (15.90%) @l 31 (70.45%) respectively. The prevalence of pre-hypertension and hypertension Eitiong
non-additional salt takers is observed to be 15 (62.5%) and 3 (12.5%) respectively. This prevalence
between the two variable is not statistically significant among the study groups

(p:O.496)ﬂhe prevalence of hypertension did not differ significantly between vegetarians (36.76%)

&l non-NEGeTarEang (63.23%).

Among the study population, 7.3% are current smokers, 89.7% are non-smokers and 2.9% are

exsmokers. All the current and ex-smokers are males. Since the majority of the population consisted
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of females, there is no significant association of smoking with pre-hypertension and hypertension. In
terms of alcoholism, current alcoholics constituted 16.177%, non-alcoholic 82.35% and ex-alcoholic
1.47%. Similar to smoking, all the current and ex-alcoholics are males. Since the majority of the
population consisted of females, there is no significant association of alcoholism with prehypertension

and hypertension. Among the study population, 8.8% are current tobacco chewers, 88.23% are non-
tobacco chewer and 2.94% are ex-tobacco chewer. There is a lower  [iGValenceiol pre-Hyperension

ANCIRYPEFENSION among all i categories.

4.7 Compliance in terms of Hypertension Preventive Measures
Of the 46 hypertension patients 39 (84.78%) are aware of their disease. Only 27 (58.69%) are taking
regular treatment and 15 (32.60%) have their BP under control. 17.64% have a history of

hypertension in their family, where as 82.35% did not have a previous history of hypertension. Out .

46 patients who knew to have hypertension 31.7% made some life style modifications, dietary
modifications and compliance for taking medicines. This calls for a stringent implementation of

awareness and other preventive measures to bring down the menace of hypertension.

4.8 Screening of Mutations / Polymorphisms at MTHFR Exon 4
Blood samples were collected and high molecular weight genomic DNA was isolated from 68 subjects.
The genomic DNA isolated show good yield and less of purity (Fig 3). The OD 260 ’80 . is l
TRENENGE of 8 — 2.0 indicating less protein contamination. PCR amplification of MTHFR exon 4
produced amplicons of 198bps (Fig 4). The amplicons spanned the region of interest. The LIS-SSCP
analysis indicates an absence of mobility variation among the samples analyzed (Fig 5). The MTHFR
677 PCR product (198bp) on digestion with Hinf | showed same mobilty as that of the unrestricted
DNA (Control) in the gel (Fig 6). The restrictin pattern indicated the presence of CC genotype

(homozygous).
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Fig 3: 0.7% Agarose gel electrophoregram of Human Genomic DNA

Lane1-15 : Human Genomic DNA
Run Voltage : 50V

Run Buffer :1Xx TBE

Run Time : 1% -2hrs

46



Fig 4 : PCR of MTHFR Exon 4 o checked on a 3 % (atoseigel
BBR82 6  : PCR Products (198bp)
Run Voltage : 50V
Run Buffer :1x TBE
Run Time 12-2%
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Fig 5 : Silver stained Composite gel (10%) showing LIS-SSCP patterns of 198bp PCR

products.
Lane 1 : ds DNA control Lane 6 : Sample No.06
Lane 2 : Sample No.02 Lane 7 : Sample No.07
Lane 3 : Sample No.03 Lane 8 : Sample No.08
Lane 4 : Sample No.04 Lane9 : Sample No.08
Lane5 : ds DNA control Lanel0 : Sample No.08
Lane 6 : Sample No.04 Lane 11 : Sample No.08
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Fig 6 : Silver stained Composite gel (10%) showing RFLP patterns of 198bﬂCR products.

Lane 2 : Restricted PCR Product (198bp)
Lane 2 : Unrestricted PCR Product (198bp)
Run Voltage :50V

Run Buffer :1x TBE

Run Time 12-2%
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4.9 Survey at Pandithamedu village, Kancheepuram Dt, Tamil Nadu

4.9.1 Study sample

Studies have indicated an increasing prevalence of hypertension in rural populations. Based on these

reports,%e conducted a survey at Pandithamedu, a sub -village under Paiyanoor village, Thiruporur

ERaSiRER e puramiSricHofamilNaauIRRg survey was done in association with t@ NSS unit

ARGy RSSO RS CRERRANSOSPitAISNSSTOIIEIBRANDIESOIE prossure of participants HBSENAD
AHEAABENRE camp were recorded ANGMACIPREVAIEACEIOFAYPEHERSION vos ESfiffiated] FRFOUGRNAISE camp

 its significance and association

4.9.2 Gender and Age

A total of 55 subjects participated in the camp. [iCHSUDJCCISRWEICRUIVICetmntoRtnreenaroups:

Normotensive, Pre-hypertensive & Hypertensive. The prevalence of pre-hypertension and

‘/pertension was estimated based on the systolic and diastolic blood pressure values. The proportion
of pre-hypertension (26) is high when compared to normotensive and hypertensive groups.

There is .

IRFEEIGIOURSNPISI=0I00E - ~). Females (42, 76.36%) formed the maximum number of subjects in this
study. The number of subjects under the male geng is 13

[@8¥8856). Since P value [§ greater than 0.01, the overall proportion was SiGhiTICANMIENNESPECHI0
gender (p = <0.001**). The mean age + S.D for m%s is 49.15+17.69 yrs HiGHONICMAlCSA0I e

#8.198 yrs. The proportion between the two genders with respect to age is not  SiGiIITICANMUDEID. 447)

Table 18: Groups with respect t&ge in Years

SD Fvale | PValue |

. 38.96 <0.001**

50

Normotensi re

I.39a




Pre-hyperte 1sive | 26 48.15° 12. 4
5

Hypertensiv2 11 67.45° 7.7
6

Note: ** denotes significance @ 1%.

Qince P value is greater than 0.01, the pr&ortion between the three groups with respect to age is ighN

significant (p = <0.&1**). Based on DMRT for the variable age, the  normality s
significantly different with respect to pre-hypertensive and hypertensive groups at 5%. The difference
is also significant between pre-hypertensive and hypertensive groups

Table 19 : Sample Size under different Age Groups

Age Group Frequency (N) Chi-square P Value
value
20 -35 16
(29.1) 1.127 0.569
36-50 17
(30.9)
51-75 22
(40)

The study population was categorized into different groups according to their age. There were I

GGUPSIZOMISEYISNSE — 50 yrs, 51 - 75yrs. The maximum number FEICIDANSETGNAMNEIAGE

GEoUBISEsE - 75 yrs @8). The frequency
among the different age groups has —

-. It indicates.less significant association between sample size and different age groups (p =
0.569). The proportion of gender among different age group was calculated. The difference was

Q:ompared for significance by Chi-square test. The p value is greater
than 0.05 and indicates H@tRE proportion of the two gglslers within different age groups is not
significant (p = 0.650).
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Table 20 : Prevalence of Pre-Hypertension and Hypertension among different Age Groups

Age Group Total Chi-square P value
Group in | Normotensive | Pre Hypertensive value
years Hypertensive
20-35 12 4 0 16
(75.0%) (25.0%) (.0%) (100.0%)
36-50 6 11 0 17
(35.3%) (64.7%) (.0%) (100.0%)
SEL 0 T T > 35.277 0.000**
(.0%) (50.0%) (50.0%) (100.0%)
Total 18 26 11 55
(32.7%) (47.3%) (20.0%) (100.0%)

Qote: The value within bracket refers to row percentage

Pre-hypertension is highest in the age group of 36 — 50yrsQ\II the hypertension subjects are in the
group of 51 75 yrs. The differences is found to be statistically significant (p<0.001), which indicates
that in the present study, age has a strong association with hypertension.
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4.9.’ Systolic (SBP) and diastolic blood (DBP) pressure
Table 21 sttolic (SBP) and Diastolic blood (DBP) pressure among the Groups

Variables  Groups N Mean + Std. Deviation | Fvalue P Value |
SBP Normotensive 18 115.56* + 7.374 44.141 | .000%*
Pre Hyperten iive 26 129.62° + 4.691
Hypertensive 11 137.36° + 8.418
DBP Normotensiv 18 76.392 + 4,984 38.983 | .000**
(5]
Pre Hyperten ive 26 81.04° + 4.686
Hypertensive 11 91.09° £ 1.446

Since p value is less than 0.01,Q1ere are significant differences between the groups with respect to
SBP and DBP. This indicates that SBP and DBP are closely associated with pre-hypertension and
hypertensiongased on DMRT for the variable systolic blood pressure, the nor mality is
significantly different with respect to pre-hypertensive and hypertensive groups at 5%. The difference
is also significant between pre-hypertensive and hypertensive groups. DMRT for diastolic blood
pressure show a significant difference between normotensive and hypertensive but not between
prehypertensive and hypertensive.
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Table 22 sttolic (SBP) and Diastolic blood (DBP) pressure among the Age Groups

Variables Age N Mean Std. F value P Value
groups Deviation

SBP 20-35 16 117.50* 7.815 24.394 0.000%*
36-50 17 124.53° 8.133
51-75 22 134.73¢ 7.119

DBP 20-35 16 77.50% 3.706 22,712 0.000%*
36-50 17 78.06% 6.057
51-75 22 87.14" 5.027

Qote: ** denotes significance at 1%. Different alphabets between groups denotes significance at 5%

level using Duncan Multiple Range Test (DMRT)

MHRENTEARISYSIONE and diastolic BIGOHIBESSIENSHOURGNG increase SERGHIVANHAIEGE. being IGWESHIR

the age group of 20 — 35 yrs and highest in the age group of 51 — 75 yrs.

Since P value is less than

0.0l,ﬂere are significant differences between the groups with respect to SBP and DBP (p= EOI00E**).
This indicates that SBP and DBP are closely associated with pre-hypertension and

ypertension. Based on DMRT for the variable systolic blood pressure, the normality
is significantly different with respect to pre-hypertensive and hypertensive groups at 5%. The
54



5 &CUSSION

studies in various geographical locations have reported the prevalence of hypertension to be about

25% in urban population and 10% in rural population (Kannan and Satyamoorthii, 2009).®revalence

IRGIEINESIBERH increasing. This can be credited to increased urbanization, lifestyle Changesandchangdes
in food habits GfdNNCIeaseaNITEIEXPECtancy (Gupta, 2004).

Qhronic Kidney Disease is multifactorial, associated with chﬁlic co-morbid conditions such as

and in improving kidney function (Kim et al., 2012).

Qeveral risk factors have been implicated in the etiology of hypertension. This includes geographic

IRGid (Murray and Lopez, 1996; Pradeepa and Mohan, 2008; Madhukumar et al., 2012).

.here is an increasing trend of hypertension as age advances (Joshi et al., ZOOO)gsing the JINC VII

% prevalence

I
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WaSIFOURGNOIDE |oss prevalentiatd 10%. Prashant et al., (2012)

central Indian FUFGIPOPUIAEION. Another epidemiological study set in Puducherry, reported a
prevalence of 26.3% (Bharathi et al., 2012). A high
prevalence value obtained from our study

iRRENUFAINPERUIATIOR. \\e found § high significance between frequencies of hypertension among the
study sample groups which conforms to the trends reported in similar epidemiological studies.

The CURES study reported hypertension to be 49.6% prevalent among males. We found hypertension
to be 68.8% prevalent among males and pre-hypertension to 12.5% prevalent, while for females it
stood at 66.7% and 16.7% respectively. Bharathi et al., (2012) report hypertension to be 28% and
26.9% prevalent among females and males respectively. They also reported prehypertension to be 56%
and 58.8% prevalent among females and males respectively. Our study shows a higher prevalence of
hyper&sion. Thisisin  agreement with the s OBSERVEGNR other SEUEIES set in 8 rural south

Indian backdrop.

%Iean age of hypertensive patients, as reported by the CURES study, was 44.9 + 12.9 for males. We

folRdheimeanage T male SUBJECSOBESIMAEBIN00. e found the mean age to be 53.19

for females. Our findings are in accordance with the prior studies (Ref). However, the correlation of
age with gender was not significant, which is l contrast with . reviewed studies

(Ref). This could be creditea% the nature of the study. The SHllll employed random [BOPUIGEON
sampling on a limited sample size and was not age-adjusted.

Theﬂean age of hypertensive patients was found to be 55.07 + 13.84 and for pre -

hypertensive SUBECISISOI00 A0 . Prashant Bl (Ref) FEpOFEAhEmean agetoibe5SNEIawe]
RAdHIkaNe @l (2007) FEpoHEdNHeNmEanIaGeNoIBEMAORENRY. The findings B our study are in

accordance with prior studies (Ref). A significant variation was observed between the classes- normal
and prehypertension with respect to age in years, validated by Duncan’s post-hoc test. However, the
variance between the classes - pre-hypertension and hypertension, was not significant. This again is in
accordance with the prior studies. Age specific distribution shows that hypertension was most
prevalent in the age-group 51-75. Bharati et al., (2012) have reported similar findings. This could be
attributed to the sedentary lifestyle at this age group and the lack of physical activity. The age group

classes did not show significant variance in a compounded age-gender distribution.

The majority of current studies agree that %\ist circumference (WC), body mass index (BMI) or

waist-to-hip ratio (WHR), high systolic 8fill diastolic blood pressure as positive prognostic indicators
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or hypertension. In the present study, the systolic and diastolic pressures were

found to have high diastolic PiESSUIcSHOnpIe:
FVBEHSRSIVENRE hypertensive

BIOIB8. The mean BMI for the hypertensive class was 26.34 + 4.11 and 25.10 + 3.56 for pre-
hypertensive.

Qommunity based analysis from central India showed an overall prevalence of isolated systolic and
isolated  diastolic

RYPEHERSIBH (Kokiwar et al., 2012). In our study, the prevalence of isolated SySiOliCHaNGRISOlated

very less. Prashanth et al., (2012) repcﬁfd it to be

23.5 = 4.7 in their study. A higher BMI for hypertensive patients in the present study is possibly .
consequence Bf less PRYSicallactivity and high fat consumption. The mean waist circumference of
hypertensive patients was found to be 86.67 + 12.46 and 91.44 + 9.73 for pre-hypertensive patients in
our study. Study from a rural community of central India showed age, increased BMI and WHR

&ssociated with hypertension (Kokiwar et
al., 2012). Radhika et al (2007) reported mean waist circumference - 88.2 + 11.2 for hypertensive
patients. Similar epidemiological studies reported high correlation between hip general and central
obesity and hypertension. However we couldn’t establish any significance. This could be credited to
the limited sample size.

Accumulation of Iipiugs one of the most important  BAUSESHON essential [YPEHENSION, especially
ageassociated [IGHERSION. Accumulation of lipids causes arteriosclerosis and narrowing of vessels.
This in turn causes vascular stiffening and also attracts inflammatory responses. We found a strong
correlation between hypercholesterolemia,pre- Nypertension and hypertension in the present study. -
considerable increase - mean value among pre-hypertensive and hypertensive class shows the
prominent contribution of cholesterol and LDL to the genesis and establishment of hypertension

% the present study sample.

Diabetes was significantly associated with hypertension in studies across different India populations
(Mthotra’et al., 1999; Mohan Efi@l., 2007; Yadav Efi@l., 2008). However i our Sillljj we did not

observe an association of hypertension with pre-hypertensive and hypertensive subjects.

Qpidemiological studies have recently shown that uric acid may b(gegative prognostic marker for

mortality in subjects with pre-existing kidney failure. Elevated serum uric acid is highly predictive of
MRl NRIDAteRISIWIE abnormal kidney functions Bl other renal HiSB888 (Ochiai et al., 2005).

However in our study we did not observe any variations in the uric acid, urea and creatinine levels
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among pre-hypertensive and hypertensive subjects as predicted by other studies (Tobian and Binion,
1952).

Studies have reported differences%tween normotensive and hypertensive individuals in terms of

ORSOUIUMNARGIAIEE in-take. However [l the present study we didn’t find any variations in serum
electrolyte levels among the three groups.

Kannan and Satyamoorthy (2009) observed occupational status associated with hypertension in their

study from kancheepuram. On the contrary few other studies (Padmavathi and Guptha, 1959;

Gosh et al., 1983ﬂ)und that hypertension was more common in professional group as compared to
URSKillCaaRSSMISKIlISAIGOURS. Mia!! B, (1962) HidNiGHTindIaRYSIGRITICARTASSOBIAton hetveen
occupational status and hypertension. Inour st& we observed a stronger _ hypertension
With skilled and unemployed subjects.

Vedapriya et al (2012) have reported a significant correlation between income and hypertension.
Hypertension was found to be more prevalent in low income groups. However our study couldn’t
establish any significant relationship between the two classes. Studies also reported significant
relationship between family history of hypertension (Vedapriya et al., 2012). However our study
couldn’t establish any considerable significance. This could be the implication of a limited sample

Qize. The study conducted by Vedapriya et al. reports |

significant ESSoCiationmbenneenmaleonol consumption ANCMNYPEIENSION prevalence. We couldn’t

deduce such relationship, which could possibly be the consequence of random sampling on a small
sample pool.

Experimental studies have established casual links between homocysteine and blood pressure.
Studies have reported increased blood pressure upon inducing hyperhomocysteinemia (Rolland et

@1, 1995; Miller et al., 2000). The present study attempted [ screen [l MTHFR
gene for the mutation C677T in exon 4. Heterozygous individuals of this mutation suffer mild
hyperhomocysteinemia. We did not obtain any polymorphisms in the study sample. However, these
observations cannot be extrapolated to the whole population in the study localization, given the rarity
of single nucleotide polymorphisms and the limited sample size of the study.
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gur study documented high prevalence of both pre-hypertension and hypertension. Final statistical
analysisgowed that the important correlates of hypertensio n were age, systolic and diastolic

pressures, serum cholesterol levels, serum LDL levels, family status and occupation.

* greater understanding of the risk factors that account for the increase in hypertension could
reduce the prevalence of hypertension have rightly focused on non-pharmacological approaches that
ICWETNBIOOENPIESSE. Current guidelines on HypertensionQecommend lifestyle modifications,
including salt reduction, as one of the most effective approaches to prevent hypertension and indeed
as first line treatment for mild hypertension (WHO, 2003).

Qpidemiological studies to assess the prevalence of Hypertension are urgently needed in developing

— (Madhukumar et al., 2012). Most of the
“studies are conducted on the urban population and do not report about risk factors in rural population
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6 SUMMARY AND CONCLUSION

\/Q-|ypertension is a chronic condition of concern due to its role in the causation of coronary

epidemiological transition. It is one of the major risk factors for cardiovascular mortality,

BOYSNCHIRINGEARS (Gupta, 1997). Many factors like alcohol consumption and smoking also
increase the risk. High fatty diet and body mass index have a

positive correlation and physical activity is negatively related with hypertension (Malhotra et
al., 1999; Mohan EHaIR200%; Yadav gfdl., 2008).

v Prevalence of hypertension in India as reported by various literatures has bee&on an

feRaNORhENESEhFESISeaGESITE increase has been FEROIEEM as about 30 times EifiONGIIDAR
residents FGIGDOUNIOIMIESAMOnGNuUral residents. The average BIEVaIEHEeaIol hypertension in

India is 25% l urban areas to 10% in rural areas (Kearney et al., 2005;

Gupta, 2006). Most of the studies are reported from urban population. More studies are needed
based on rural Indian scenario.
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v %ith this background, the present study was conducted from a rural population of Tamil -

NSty hENpreVaICHCENOTIRYPEHERSION, its associated factors as well as to increase the
awareness on importance of life style modifications. Such studies,argeting low socio
economic groups provides an estimate of the future magnitude of the problem and assist in
developing strategies for control GflNPerencIonancIChIonICIKICNEYIUISCAScSNORD ).

v'In our study population, prevalence of pre -fijjpertensioniamong males Was 12.5% &hd 16.7%

in females. Hypertension sho‘d 68.8% prevalence among males and 66.7% prevalence

among females. A marginally higher prevalence of pre -hyperte.'on and hypertension was
o BBSERVEd among males.
However it was not significant. Age was identified as a determining [ECIOIMORINE prevalence

of hypertension in the preselﬁtudy. A significant association  [filthe Agelgroupiof 50°s

With high systolic and diastolic values was noted in the present study. The

BP values among the groups were significantly high il pre-PeIensive & Hypertensive
groups [NREHICOMparconwithnthe control BEBUR. These variables were found to increase with
increasing age.

v There was difference in the waist hip ratio among the groups. However our study couldn’t
establish a significant relationship with hypertension. Family status & Occupation was found
to be significant among the groups. Of all the hypertensive subjects, 41.3% were unemployed,
45.6% belonged to the working class and only 13% were professionals. We could not find any
significant association between other anthropometric & socio-economic factors analyzed for
hypertension or pre-hypertension.

v" We found a strong correlation between hypercholesterolemia and hypertension. Cholesterol
nd LDL Values were significantly different among fi€lgroUpS and were high i
. Hypertenswe - This indicates the presence of compounding risk factors in addition to

Hypertension in the study population. This also supports reports fronﬁther studies that high
BIGGENBIESSHIENE closely associated with%ro nary heart disease, stroke, congestive heart

faillreanaNimpairecirenalsflinetion. There was difference in TGL, FBS, PPBS, urea & uric

acid among the groups. However our study couldn’t establish a significant relationship with

pre-hypertension & hypertension. The creatinine, urea & uric acid levels were not

SiGRificantyAGSSOCAlEaNWitf pre-hyperEnsIoNISNRYETIEnsion in the Sl population and

indicate an absence of chronic kidney diseases. However the increased cholesterol & LDL
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Levels may lead to chronic kidney diseases in addition to cardiovascular complications in
future if not treated properly.

Molecular analysis of exon 4 of MTHFR gene revealed an absence of variation in the DNA
sequence among the study population. PCR-SSCP-RFLP analysis revealed the presence of

677 CC, the wild type genotype in the study population%dividual with two copies of 677C
(677CC) have the "normal™ or "wildtype" genotype. 677TT individuals (homozygous) are

~ have mild MTHFR  deficiency  and

peTRomGcySteiRcmiamiGhMBIOOAMAOROCYSIEIEMIEVEls). Mild elevations in serum
iMPORERTICAUSESOREVD. The present study indicates an absence of hyperhomocysteinemia

among the study populaiton.

677TT. predisposed to

A high correlation between age, systolic and diastolic values with hypertension was observed
in the subjects at the Manampathy camp. However, gender bias was insignificant. The survey
indicates a high prevalence of Hypertension in Manampathy village and hence calls for

preventive measures especially applicable to rural population.
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