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Abstract
Hypertension (HTN) is now a major health problem in India. Both environmental and genetic factors
may contribute to regional and racial variations of blood pressure (B.P.) and hypertension prevalence.
Obesity and weight gain are strong independent risk factor for HTN. It has been shown that, 60% of
hypertensive are >20% overweight. Among population HTN prevalence is related to dietary NaCl
intake and the age related increase of BP may be added by a high NaCl intake.
HTN is multi-factorial disorder, any individual factor may make a comparatively small contribution to
overall B.P.
The most important factors in the development of HTN at the population level are calorie excess (as
manifest by obesity) high salt intake, low potassium and calcium intake, physical inactivity, heavy
alcohol consumption and psychosocial stress. An increased in body weight from childhood to young
adulthood is a major predictor of adult HTN.
HTN doubles the risk of cardiovascular diseases(CVD), including coronary heart disease (CHD),
congestive heart failure (CHF), ischemic and hemorrhagic stroke, renal failure and peripheral arterial
disease. High blood pressure causes chronic inflammation, chronic low grade inflammation has been an
integral part in the pathogenesis of vascular disease. So, inflammation may be implicated in the
development of HTN.
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1. Introduction
HTN is a major health problem in developed as well as developing countries with a common
end result of elevated blood pressure. EHT or prehypertension refers to the HBP with no
identifiable cause [1].
HTN is the 3rd leading killer in the world and is responsible for 1 in every 8 deaths. A
pooling of epidemiological studies show that HTN is present in 25% of urban and 10% rural
population in India [2]. In India is the leading non communicable disease risk and estimated to
be attributable for nearly 10% of all deaths. The number of hypertensive individuals is
anticipated to nearly double from 118 millions in 2000 to 213 millions by 2025 [3].
HTN is reported to be the 4th contributor to premature death in developed countries and 7th in
developing countries [4]. India will be largest number of people with hypertension in the
world, with the potential of becoming the “Hypertension capital of world.” [5].
HTN is directly responsible for 57% of all stroke deaths and 24% of coronary heart disease
deaths in India [6]. HTN prevalence is lower in the rural India population than urban; there is
strong correlation between changing lifestyle factors and increase in HTN in India [7].
Epidemiological studies show that, 20-60% of EHT is inherited and the remaining is
acquired or environmental [8].
The increase in systolic BP in men up to the age of 25 is greater than the increase in women.
Acceleration of the rise BP in women then leads to a cross over in systolic BP between the
age 45 & 60. Diastolic BP rises both in sexes until the end of the 6 th decade, when it begins
to fall.
The United states Joint National committee on Detection, Evaluation & Treatment of high
B.P. recommended as a criterion for the diagnosis of HTN an average of two or more BP
readings of 140/90 mmHg or more confirmed on two subsequent occasions. This has
advantage of establishing that BP elevation requires to be stained for the diagnosis of EHT to
be made. Nevertheless, using this criterion the prevalence of EHT is still very high [9].
HTN is one of the commonest ailments affecting our society. Although the exact burden in
the Indian scenario is not known,
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several small studies point towards its being endemic
specially in the urban population. The disease has a slow
smoldering cause but high morbidity and mortality if not
adequately controlled [10].
HTN is major health problem for the world population and
strongest prognostic markers of CVD.
HTN remains silent, being generally asymptomatic during
its clinical course. As it is hidden beneath an out wordly
asymptomatic appearance, the disease does immense harm
to the body in the form of “Target Organ” damage; hence
the WHO has named it the “Silent Killer”. [11] HTN a life
time condition and if left untreated leads to lethal
complications [12].

inflammation and considered the prototypic downstream
marker of inflammation.
Elevated level of hs-CRP increase the risk of future CV
events like stroke, peripheral vascular disease, sudden
cardiac death, atrial fibrillation, plaque rupture and recurrent
ischaemia and myocardial infarction [15].
In addition, elevated level of hs-CRP appears to be
predictive for the development of future HTN in
normotensive individuals and it may be suggest that,
inflammation even precedes the subsequent development of
HTN [19].
CRP production by hepatocytes is regulated by
proinflammatory cytokines, such as IL-6, IL-1β & TNF-α
and one inflammatory marker important for fully reflect the
complexity of inflammation and its apparent association
with HTN [20].
HTN usually associated with other components of the
metabolic syndrome such as obesity, insulin resistance,
dyslipidemia, hypercoagulation, increased inflammation and
left ventricular hypertrophy. In this obesity, atherosclerosis,
insulin resistance, hyperinsulinemia, hyperlipidemia,
essential HTN, type 2 diabetes mellitus and coronary heart
disease are components of the metabolic syndrome. These
are associated with elevated plasma levels of CRP, IL-6 &
THF-α which are marker of inflammation. It is seen that, the
metabolic syndrome is a low grade, systemic, inflammatory
condition. Hence, anti-inflammatory measures might be
beneficial in preventing or halting the progression of the
metabolic syndrome in high risk populations [21, 22].
Low grade inflammation is involved in the development and
pathophysiology of HTN. Essential HTN is characterized by
increased peripheral vascular resisrance to blood flow, due
to large part to vascular remolding. Vascular changes in
HTN resulting abnormal function, inflammation.
Inflammation is vascular wall plays a key role in the
pathgenesis and progression of atherosclerosis, CVD and
HTN [23].
TNF- α & IL-6 could be independent risk factors for HBP in
apparently healthy subjects. [20] IL-6 & IL-1β as
inflammatory markers, cytokines are peptides used by cells
for intracellular communication and controlling the inner
environment of the cells in which they operate, cytokine are
produced by cell types that have important roles in the
immune response and inflammation healing and systemic
response to injury.
The evolution of cytokines as molecules of major biological
significance started a new era. The year 1980s are
considered by many to be golden age of cytokine research
because many individual cytokines were discovered.
Cytokines
are
directly
implicated
in
various
pathophysiological conditions in humans and their increased
production is responsible for their elevated levels in
different body fluids and blood. Cytokines are involved in
modulation mechanisms, with beneficial or harmful effects
in a particular pathological event including the
inflammatory process [24].

HTN and inflammatory markers
Inflammation have been identified as the underlying cause
of atherosclerosis [13] and HTN as a risk factor for
atherosclerotic disease [14]. Inflammation may also be
implicated in the development of HTN either as primary or
secondary event.
HTN is one of the most important risk factor for CVD and
has become an increasingly important contributor to the
global health burden [15].
There are five major markers relevant to association with
inflammation and HTN. These are high sensitive C-reactive
protein (hs-CRP), Interleukin (IL-6), Interleukin (IL-1β),
Tumor Necrosis factor alpha (TNF-α), Angiotensin-II (AngII).
Acute phase proteins (APP) are a class of protein whose
plasma conc. Increase (positive acute phase proteins) or
decrease (negative acute phase proteins) in response to
inflammation. This response is called the acute phase
reaction. In response to injury local inflammation cells
secrete a number of cytokines into the blood stream, which
are IL-1β, IL-6, TNF- α [16].
C-reactive protein
CRP is a plasma protein, present in trace amount (≤1mg/L)
in healthy subjects. Whose conc. increases 100 fold in
response to inflammation. CRP is named so for its ability
precipitate the somatic C-polysaccharides of streptococcus
pneumoniae [17]. CRP was originally discovered by Tillett
and Fancis in 1930 as a substance in the serum of patients
with acute inflammation that reacted with the C
polysaccharide of Pneumococcus [18].
CRP is one of the hepatic acute phase reactants, in response
to interleukin-6 (IL-6) and Interleukin (IL-1β) it is an
excellent diagnostic marker.
The relevance of elevated of inflammatory markers
predicting CV risk, is gaining increasing recognition and
CRP has been the most intensively investigated in clinical
studies [17].
Chronic low grade inflammation as an integral part in the
pathogenesis of vascular disease and inflammation may be
implicated in the development of HTN. Several studies
show that, increased numbers of pro-inflammatory markers
such as high sensitive C-reactive protein (hs-CRP) in HTN.
Furthermore elevated hs-CRP levels have also been
predictive for the development of HTN in prehypertensive
and normotensive patients.
In HTN, inflammatory state is a specific position for new
therapeutic target for future drug design. hs-CRP evolved as
the most robust and reproducible marker of vascular

IL-1β
Interleukin-1 was discovered by Gery in 1972. [25, 26, 27] He
named it lymphocyte- activating factor (LAF) because it
was a lymphocyte mitogen. It was not until 1985 that
interleukin 1 was discovered to consist of two distinct
proteins, now called interleukin 1α and interleukin 1β. [29]
Interleukin 1β is a member of the interleukin 1 cytokine
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family. This cytokine is produced by activated macrocytes
as a proprotein.
IL- β also known as catabolin is a cytokine protein that in
human is encoded by the IL- 1β gene [28, 29, 30, 31]. IL- 1β
precursor is cleaved by caspase 1 (IL- 1β convertase)
cytosolic thiol protease. Cleaves the product to form mature
IL- 1β [25, 26, 27]. This cytokine is an important mediator of the
inflammatory response and is involved in a variety of
cellular activities including cell proliferation, differentiation
and apoptosis. The induction of cyclo-oxygenase-2 by this
cytokine in the central nervous system is found to contribute
to inflammatory pain hypersensitivity [32].
In the body, vascular inflammation may be involved in both
the initiation and development of HTN [23].
Data supporting the association of IL- 1β with HTN is
derived from a few small studies. There is emerging data
from several
gene
studies addressing weather
polymorphisms in the IL- 6 & IL- 1β gene might predispose
to HTN [33].

Structural alternations of resistance arteries, a process
known as remodeling. In HTN, AngII play an important role
at the cellular level like vascular remodeling involves
changes in vascular smooth muscle cell growth, cell
migration and inflammation. So, AngII possesses several
proinflammatory properties and vascular remodeling have
inflammation in HTN [46, 47, 48, 49].
Ang II may be responsible for the inflammatory changes
and direct effects on cellular proliferation, apoptosis,
development and progression of atherosclerosis as well as
atherosclerotic plaque, AngII may play a pivotal role in the
progression of inflammation in HTN [50].
HTN is a vascular disease leads to vascular damage
associated with inflammation. In HTN AngII is one of the
most important factor, increasing vascular permeability
promote recruitment of inflammatory cells into tissues and
contribute to inflammatory process [51]. Inflammation and
HTN are closely inter-related.
Conclusion
Chronic low grade inflammation has an integral part in the
pathogenesis of vascular disease. Inflammation may also be
implicated in the development of HTN.
Inflammatory mechanisms are important participants in the
pathophysiology of HTN and CVD. The identification of
useful markers of inflammation of new therapeutic targets to
interfere with these mechanisms and the evaluation of the
efficacy of anti-inflammatory treatments will allow progress
in our ability to combat CVD and the complications of
HTN.

3. Interleukin-6 (IL- 6)
IL- 6 is an interleukin that act both as proinflammatory and
anti-inflammatory cytokine.
IL- 6 is a protein, molecular weight vary from 20-29 KDa, it
is secreated by T cells and macrophages to stimulate
immune response like during infection and after trauma,
especially burns or other tissue damage leading to
inflammation. [34] IL- 6 is a ‘myokine’ a cytokine produced
from muscle and it is elevated in response to muscle
contraction [35]. During exercise, IL- 6 is significantly
increased in the circulation [36]. Also smooth muscle cells in
the tunica media of many blood vessels produce IL- 6 as a
pro-inflammatory cytokine [37].
IL- 6 is one of the most important acute phase response. IL6 stimulates the synthesis of several acute phase proteins
like CRP, TNF-α & IL- 1β [38].
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