Bangladesh Crit Care J September 2018; 6 (2): 74-79

Original Article

Association of Serum Low Density Lipoprotein Cholesterol and
High Density Lipoprotein Cholesterol with Hypertension in
Adult Female
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Rabbani®, Shahanara Yeasmin’, Tamanna Binte Habib®, Konica Das’.

Abstract

Background: Hypertension is a chronic and debilitating disease. Its complications are increasing all over the world,
leading to life threatening medical problems like cardiovascular diseases, stroke and end stage renal diseases. An
association between hyperlipidemia and hypertension has been identified.

Objectives: The study was carried out to observe the association of serum low density lipoprotein cholesterol and high
density lipoprotein cholesterol level with hypertension in adult female subjects.

Method: This cross sectional study was conducted in the Department of Physiology, Dhaka Medical College, Dhaka,
during the period of January 2011 to December 2011. A total number of sixty female subjects were selected with age
ranging from30 to50 years. Among them 30 female subjects with hypertension were included from out-patient
department of Medicine, Dhaka Medical College Hospital, Dhaka as study group(B) and 30 apparently healthy females
were taken as control group(A4) for comparison. Estimation of serum fasting serum low density lipoprotein cholesterol
(LDL-C) and high density lipoprotein cholesterol (HDL-C) levels were done by enzymatic method in the Department of
Physiology, Dhaka Medical College Dhaka in both groups. Systolic blood pressure and diastolic blood pressure of all
participants were recorded by standard method. Data were analyzed by Unpaired Students- test and Pearson's
correlation co-efficient (r) test as applicable.

Result: The value of fasting serum LDL level was significantly higher in subjects with hypertension than those of
control. Fasting serum HDL level was significantly lower in subjects with hypertension in comparison to control. In
subjects with hypertension fasting serum LDL-C showed positive correlation with systolic and diastolic blood pressure
and serum HDL-C showed negative correlation with systolic and diastolic blood pressure.

Conclusion: Present study revealed that systolic and diastolic blood pressure has positive relationship with low density
lipoprotein cholesterol (LDL-C) and negative relationship with high density lipoprotein cholesterol (HDL-C) levels.

Key words: Fasting serum low density lipoprotein, fasting serum high density lipoprotein, systolic blood pressure,
diastolic blood pressure.

Introduction

Hypertension (HTN) remains a major modifiable risk factor
for cardiovascular diseases. High blood pressure increases the
risk of cardiovascular diseases for millions of people
worldwide and there is evidence that the problem is only
getting worse'. Hypertension is a major public health problem
in many parts of the world. It is known as the “silent killer”, it
may exit for prolonged periods without symptoms and may
manifest only after causing serious complications. It has been
identified as the most common, most potent and most
universal contributor to cardiovascular mortality, which
accounts for 20-50% of all death.? It is the first sign of a
chronic progressive process that may end in serious and
potentially fatal complications such as stroke or renal failure
and it is a major risk factor of coronary artery disease.’> Again,
hypertension is the principal risk factors for mortality and
second leading cause of disability of the life around the world.
It is the most common chronic disease in the elderly with
prevalence of about 60% in the America and Caribbean®. 90%
causes are idiopathic, but a number of factors increase the
blood pressure including obesity, insulin resistance,

hyperlipidemia, high alcohol intake, high salt intake,

sedentary life style, stress’. Among the other causes,
hyperlipidemia one of the important factor in developing
hypertension®.

Hyperlipidemia is a medical condition characterized by an
elevation of any or all lipid profile or lipoproteins in the
blood. It can significantly increase the risk of developing
cardiovascular disease including disease of blood vessels
supplying the heart (coronary heart disease), brain
(cerebrovascular disease), and limbs (peripheral vascular
disease). These conditions can in turn lead to chest pain, heart
attack, stroke and other problems®’.

Hyperlipidemia account for an estimated 54% of all strokes
and 50% of all ischemic heart diseases' A study in the United
States found approximately one in every six adult has
hyperlipidemia or high cholesterol in their blood. People with
high cholesterol have twice the risk for heart disease than
people with lower level of cholesterol but they are unaware of
this condition because there are no symptoms®.

There are five major type of lipoprotein. Among them low
density lipoprotein cholesterol (LDL-C) and high density
lipoprotein cholesterol (HDL-C) are most important
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cholesterols that carry lipid to and from cells Low density
lipoprotein cholesterol (LDL-C) is called “bad” cholesterol,
because it contributes to build up fatty plaque in arteries and
raise the risk for heart attack, stroke and peripheral artery
diseases. Again high density lipoprotein cholesterol (HDL-C)
is called “good “cholesterol because it acts as a scavenger,
carries lipid away from the arteries and back to the liver. There
it’s broken down and passed from the body. So increased level
of HDL-C protects against heart attack and stroke’.

A number of studies have found the relationship between
hyperlipidemia and hypertension. They found that patients
with hyperlipidemia have more chance for development of
hypertension. In developed countries at least one third of all
cardiovascular vascular disease (CVD) is due to elevated
blood pressure and hyperlipidemia. They suggested that
arterial hypertension is frequently observed in combination
with elevated low density lipoprotein cholesterol (LDL-C)
and low level of high density lipoprotein cholesterol
(HDL-C)'0-14,

A study was done in Western Europe and they found that at
least one-third of the population with hyperlipidemia have
hypertension and patient with hypertension also show
evidence of hyperlipidemia. Thus hypertension and
hyperlipidemia are common intertwined condition that shares
a significant overlapping risk factors and complications'.

It has been shown that high level of LDL-C impairs
endothelial cell function. This endothelial injury increases
permeability and accumulation of LDL-C in intima of blood
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vessels, then LDL-C is oxidized by free radicals and oxidized
LDL-C is ingested by macrophage and transformed into foam
cells. These lipid laden foam cells release cytokines
interlukin-1 and monocyte chemotactic protein which creates
a stimulus for a recruitment of additional mononuclear cells.
These mononuclear cells increase secretion of growth factors;
these cause smooth muscle cells proliferation. As a result,
narrowing of blood vessels occurs and atherosclerosis
develops'®. A study found that low level of HDL-C
contributed to structural and functional alteration and which
are associated with increased blood pressure: Again, low
HDL-C are associated with endothelial dysfunction and
peripheral vasoconstriction. All these are important factors for
development of hypertension'”!. In addition higher level of
high density lipoprotein (HDL-C) protect against
development of atherosclerosis by transport of cholesterol
from the peripheral tissues back to liver for subsequent
catabolism and excretion. So HDL-C helps in transport of
cholesterol from the arterial wall thus retards progression of
atherosclerosis'®. Furthermore, HDL-C stimulate nitric oxide
(NO) production and inhibit adhesion of monocytes to
endothelium®. So, low level HDL-C causes endothelial
injury, resulting in adhesion of platelets and monocyte,
release of growth factors which lead to smooth muscle cell
migration and proliferation resulting in formation of
atherosclerotic plaques and development of hypertension?'.

Some studies have been done on this regard in abroad but no
published data has yet been available on this aspect in our
country. Therefore, the present study has been designed to
observe the association of serum LDL-C and HDL-C level
with hypertension in adult female. Better understanding of
these metabolic changes with hyperlipidemia will help in the
detection of women at risk for future cardiovascular diseases
and renal diseases. Treatment and preventive measure can
reduce the risk of developing cardiovascular diseases and thus
reduce burden on our health budget

Method

This cross sectional study was conducted in the department of
Physiology, Dhaka Medical College, Dhaka, during the
period of January 2011 to December 2011. Thirty females of
30-50 years of age range with hyperlipidemia in this study as
study (B) group. They were selected from out- patient
Department of Medicine of Dhaka Medical College, Hospital;
Dhaka. Age matched thirty apparently healthy females
studied as control (A) group for comparison. Subjects having
history of heart, liver, kidney diseases, endocrine disorders
and women taking hormone replacement therapy, steroid,
alcohol user, and smoker were excluded from the study. After
selection of the subjects, the objectives, nature, purpose and
benefit of the study were explained to the subjects in details.
Ethical permission was taken from ethical committee of
Dhaka Medical College. After selection of subjects, the
objectives, nature, purpose and benefit of the study were
explained to the subjects in details. Written informed consents
were taken from the participants.

They were encouraged for voluntary participation. They were
also allowed to withdraw from the study whenever they feel




like. Ethical permission was taken from ethical committee of
Dhaka Medical College. Detailed medical history, menstrual
history and family history of the subjects were taken and
recorded in a pre-designed data collection form. The subjects
were advised to attend the laboratory in the Department of
Physiology of Dhaka Medical College, Dhaka between 8AM
to 10AM. Detailed personal history, medical history, drugs
history, family history and all the clinical examinations were
done. Then with all aseptic precautions Sml of venous blood
was drawn from antecubital vein by disposable plastic
syringe. Blood was allowed to clot and then centrifuged at
rate of 3000 rpm and supernatant clear serum was separated
Serum was taken in an eppendrof tube and was preserved in
refrigerator in Department of Physiology of Dhaka Medical
College, Dhaka. Fasting triglycerides, total cholesterol and
high density lipoprotein level were estimated by enzymatic
method in the laboratory of Department of Physiology of
Dhaka Medical College and low density lipoprotein was
calculated using the Fried wald equation. The blood pressure
of the subjects was measured after five minutes rest with a
sphygmomanometer using an appropriate cuff size in the right
arm. Hypertension was defined according to the Joint
National Committee (JNC) VII criteria®?. Statistical analyses
was done by Unpaired Student’s t- test. Correlation was
analyzed by Pearson's correlation co-efficient (r) test. P value
<0.05 was taken as of significance.

Result

In this study the mean (£SD) of low density lipoprotein was
77.53+ 16.72 mg/dl in group A and 134.20+27.48 mg/dl in
group B. The level of serum low density lipoprotein was
significantly higher in group B than that of controls and the
result was statistically significant (p<<0.001). The mean (+SD)
of serum high density lipoprotein was 58.27+ 10.09 mg/dl in
group A and 42.60+7.84 mg/dl in group B. The level of high
density lipoprotein was significantly lower in group B than
that of controls and the result was statistically significant
(p<0.001)( Table-I).

In this study the mean (+SD) of systolic blood pressure was
113.174 13.38 mm/Hg in group A and 137.5048.73 mm/Hg in
group B. The level of systolic blood pressure was
significantly higher in group B than that of controls and the
result was statistically significant (p<0.001). The mean (£SD)
of diastolic blood pressure was 73.67+ 10.24 mm/Hg in group
A and 89.17+7.31 mm/Hg in group B. The level of diastolic
blood pressure was significantly higher in group B than that
of controls and the result was statistically significant
(p<0.001)(Table-II).

Serum fasting LDL-C level showed positive correlation (r=
0.911) with systolic blood pressure in study group and result
was statistically significant. Serum LDL-C level also showed
positive correlation (r=0.952) with diastolic blood pressure in
study group and result was also statistically significant
(Table- I1I and Figure-1 & 2)

Again, fasting serum HDL-C level showed negative
correlation (r= -0. 752) with systolic blood pressure and also
showed negative correlation (r = -0.734) with diastolic blood
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pressure in study group and result was statistically significant
(Table-IV and Figure 3 & 4).

Table-I: Fasting serum LDL-C and Fasting serum HDL-C in
both groups

Groups n LDL-C (mg/dl) HDL-C (mg/dl)

(Mean%SD) (Mean+SD)
A 30 77.53+.16.72 58.8.27+.10.09
B 30 134.20+.27.48 42.60.£7.84
Statistical analysis
Groups LDL-C HDL-C
(p value) (p value)
AvsB 0.001 0.001

Table-II: Systolic blood pressure (SBP) and Diastolic blood
pressure (DBP) in both groups

Parameters Group A (Control) Group B (Study)
Systolic blood 113.17+13.38 137.50+8.73.
pressure (mmHg)
Diastolic blood 73.67+10.24 89.17+7.31
pressure (mmHg)
Groups Systolic blood Diastolic blood
pressure pressure
(p value) (p value)
AvsB 0.001 0.001

Table-III: Correlation of fasting serum LDL-C level with
SBP and DBP in study group (B)

Parameters Group B (n=30)
r p
Systolic blood pressure (SBP) +0.911 0.001
Diastolic blood pressure (DBP) +0.952 0.001
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n = number of subjects in study group; r=0.911; p=<0.001

Figure-1: Correlation of serum LDL-C with SBP in study
group (n=30)
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n = number of subjects in study group, r= 0.952; p=<0.001
Figure-2: Correlation of serum LDL-C with DBP in study
group (n=30)

Table IV: Correlation of serum HDL-C level with SBP and
DBP in study group

Parameters Group B (n=30)
r p

Systolic blood pressure (SBP) -0.752 0.001

Diastolic blood pressure (DBP) -0.734 0.001

70

60

50

40

30

HDL(mg/dI)

20

10 A

0 T T
100 110 120 130 140 150 160

SBP{mmHg)
r=-0.752; p=<0.001
Figuer-3: Correlation of serum HDL-C with SBP in study
group (n=30)
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Figure-4: Correlation of serum HDL-C with DBP in study
group (n=30)
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Discussion

In the present study, the values of fasting low density
lipoprotein (LDL-C) and high density lipoprotein (HDL-C) in
control were almost within normal range and also similar to
reported by the several investigators from abroad® .

In this study, LDL-C in study group was higher than those of
controls and result was statistically significant. Similar types
of observation were found by other workers®!2. The level of
HDL-C in study subjects were lower than those of control and
result was statistically significant. Similar types of findings
were reported by different researchers of different
countries®!°. On the contrary, similar observations were made
by other researcher but they did not find any significant
difference in LDL-C level between the groups. It may be due
to different life style, nutritional and environmental variations
in their study population'.

Again, correlation analysis showed positive correlation of
serum LDL-C level with systolic and diastolic blood pressure.
The results were statistically significant. Similar observations
were also reported by some investigators. But serum HDL-C
level showed negative correlation with systolic and diastolic
blood pressure. The results were statistically significant.
Similar observations were also reported by some
investigators'®2,

Hyperlipidemia are well established and overlapping risk
factors for developing hypertension in adult female. Elevated
LDL-C and low HDL-C level are key factors in developing
atherosclerosis and hypertension in study subject. The exact
possible mechanisms regarding these observed effects cannot
be revealed directly from present study. However, several
investigators of different countries proposed various
suggestions on these aspects, which might be cause of our
present findings.

Increased LDL-C may impair endothelial function which may
consequently disrupt production of nitric oxide and regulation
of blood pressure. Increased LDL-C may predispose
individuals to development of hypertension by reducing
baroreflex  sensitivity. Increased LDL-C  decreases
dispensability of large elastic arteries. This may reduce the
wind Kassel reflex which in turn increase blood pressure.
Again, LDL--C causes injury of renal microvasculature and
increased blood pressure®.

Moreover, elevated level of LDL-C and low HDL-C are key
reason for the development of insulin resistance and
hyperinsulinemia which are associated with development of
hypertension in study subjects. They suggested that
hyperinsulinemia associated with increased sympathetic
activity which leads to increase in circulating catecholamine.
Increase in circulating catecholamine elevates the plasma
renin activity. This high level of plasma renin elevates tissue
angiotensin II. This angiotensin II is a potent vasoconstrictor
and increases the total peripheral resistance, ultimately
increase blood pressure. Again, angiotensin II acts directly on
kidney and increase water, salt retention by the kidney and
increase blood volume, cardiac output and blood pressure?. In
addition, hyperinsulinemia directly increase renal tubular




reabsorption of sodium and also stimulates the synthesis of
sodium retaining hormone, aldosterone and ultimately
hypertension develops®*?’. Similarly, hyperinsulinemia with
insulin resistance increase intracellular Ca++ accumulation,
increases secretion of growth factors and vascular smooth
muscle cell proliferation, as a result narrowing of blood
vessels and hypertension develops®®?. Again, some
researcher suggested that decreased level of HDL-C is one of
the important factor for development of oxidative stress.
Oxidative stress plays a key role in pathogenesis of
atherosclerosis and also causes endothelial dysfunction.
Endothelial dysfunction associated with increase adhesion
molecules, decrease endothelial-dependent vasodilation and
nitric oxide (NO) production. All these are important factors
for development of hypertension in study subjects®. A study
found that low level of HDL-C contributed to structural and
functional alteration and also has antithrombotic,
anti-inflammatory and antioxidant effects’'.

In the present study, level of low density lipoprotein (LDL-C)
are higher and level of high density lipoprotein are lower in
study group than that of control. Furthermore, in the present
study, fasting serum LDL-C level showed positive correlation
with systolic and diastolic blood pressure and HDL-C level
showed negative correlation with systolic and diastolic blood
pressure in study group. These finding supports the
relationship between hyperlipidemia and elevated blood
pressure in study group.

Conclusion

From this study, it can be concluded that hypertension,
present in study group, may be due to high level of serum
LDL-C and low level of HDL-C.
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