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Abstract: 
Hypertension is a major public health problem in India and studies have been documented a high prevalence rate 
of hypertension in developing countries [1]. Cardiovascular diseases account for a large proportion of all deaths 
and disability worldwide. The elevation of blood pressure is secondary to raised total peripheral resistance, which 
in turn is caused by narrowing of the lumen of the peripheral arterioles, which are the main resistance vessels. The 
aim of the present study is to compare and analyse the relation between blood pressure and lipid parameters in 
hypertensives and normotensives so that it will be a useful predictor of coronary artery disease. The study is 
undertaken in 50 hypertensives taken as subjects and 50 normotensives taken as controls with the age range being 
40- 60 yrs. Ethical committee clearance was taken and consent obtained from all the study subjects. In the present 
study, it was found that the mean values of Total cholesterol and LDL cholesterol, are higher with more 
significance (p < 0.01) and VLDL cholesterol and Triglycerides are higher with less significance (p < 0.05) in 
hypertensives. The mean values of HDL Cholesterol are found to be lower with less significance (p < 0.05) in 
hypertensives. Thus, it can be concluded that in patients of primary hypertension, significant changes are seen in 
lipid profile which can be used for early detection of individuals prone to hypertension. 
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Introduction

Hypertension is a major cause of both haemorrhagic 
and infarctive strokes and is one of the three 
important risk factors for coronary heart disease [2]. 
The elevation of blood pressure in the larger 
capacitance vessels is associated with an increased 
risk of damage to large vessels, mainly in the form 
of occlusive vascular disease. Hypertriglyceridemia 
is an important risk factor for coronary 
atherosclerosis as hypercholesterolemia [3].  

Aims and Objectives 

The aim of the present study is to compare and 
analyse the relation between blood pressure and 
lipid parameters in hypertensives and normotensives 
so that it will be a useful predictor of coronary artery 
disease through regular investigations.  

Identification of these high risk patients may allow 
an earlier introduction of antihypertensive treatment 
and correction of the risk factors to prevent the 
progression or to induce the regression of silent 
vascular damage before a clinical event develops by 
instructing change in the lifestyle or prescribing 
medications or both.   

Materials and Methods 

The study is undertaken in 50 hypertensives taken as 
subjects and 50 normotensives taken as control with 
the age range being 40- 60 yrs. Ethical committee 
clearance was taken and consent obtained from all 
the study subjects.  

Blood pressure was recorded in the sitting posture in 
the right arm using mercury sphygmomanometer 
using both palpatory and auscultatory method. Three 
readings are taken and the average of the three 
recordings is obtained. Blood samples are collected 
after an overnight fasting from antecubital vein by 
making the subject to sit comfortably on a chair. 
About 3 ml of blood is collected in vacutainers 
through disposable syringe under aseptic 
precautions and allowed to stand for 30 min at room 
temperature to allow complete clotting and clot 
retraction. Samples are centrifuged at 2000 g for 15 
mins and readings are taken using the Semi-
automated analyser. [Erba Mannheim]. Serum 
cholesterol, HDL Cholesterol, LDL cholesterol, 
VLDL cholesterol and serum triglycerides are 
estimated using reagent assay kits from Transasia 
Erba Biomedicals Ltd. 
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Result and analysis:   

The data is analysed and all values are expressed as 
Mean ± standard deviation. Statistical significance 
of differences between control and study groups are 
evaluated by student “t ” test .  

A p- value of ˂ 0.05 is considered to be statistically 
significant and p- value of ˂ 0.01 is considered to be 
highly significant. 

The mean values of lipid profile are presented in 
Table 1 

Table 1: 
Parameter Normotensive (MEAN ± SD ) Hypertensive (MEAN ± SD ) P value Significance 
Total 
Cholesterol 

194.52 ± 16.38 210.48 ± 25.56 ˂ 0.01   HS 

HDL  41.18 ± 5.49 39.32 ± 4.50 ˂ 0.05    S 
LDL  124.68 ± 15.35 138.58 ±  24.83 ˂ 0.01   HS 
VLDL  28.66 ± 4.61 31.31 ±  7.80 ˂ 0.05    S 
Triglycerides 143.28± 23.05 156.56 ±  39.01 ˂ 0.05    S 

HS- Highly significant 

The mean value of Serum cholesterol in 
hypertensive group is found to be 210.48 mg/dl (SD 
±25.56), while in normotensive controls it is found 
to be 194.52 mg/dl (SD ±1 6.38).  

The mean value of Serum HDL Cholesterol in 
hypertensive group is found to be 39.32 mg/dl (SD 
± 4.50), while in normotensive controls it is found to 
be 41.18 mg/dl (SD ± 5.49). 

The mean value of Serum LDL cholesterol in 
hypertensive group is found to be 138.58 mg/dl (SD 
± 24.83), while in normotensive controls it is found 
to be 124.68 mg/dl (SD ± 15.35). 

The mean value of Serum VLDL cholesterol in 
hypertensive group is found to be 31.31 mg/dl (SD 
± 7.80), while in normotensive controls it is found to 
be 28.66 mg/dl (SD ± 4.61). 

The mean value of Triglyceride in hypertensive 
group is found to be 156.56 mg/dl (SD ± 39.01), 

while in normotensive controls it is found to be 
143.28 mg/dl (SD ± 23.05).  

The mean values of Total cholesterol and LDL 
cholesterol are higher with high significance. (p < 
0.01). 

The mean values of VLDL cholesterol and 
triglycerides are higher with less significance. (p < 
0.05) while the mean value of HDL cholesterol is 
lower with less significance (p <0.05) in 
hypertensive group.  

Discussion 

In the present study, the mean values of Total 
Cholesterol, LDL Cholesterol, VLDL Cholesterol 
and Trigylcerides are found to be significantly 
higher while HDL Cholesterol is lower in 
hypertensive group. 

 

  
Figure 1: Total Cholesterol (mg/dl) Figure 2: LDL (mg/dl) 
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Figure 3: VLDL (mg/dl) 
 

Figure 4: Triglycerides (mg/dl) 
     

 
Figure 5: HDL (mg/dl) 

 
These findings are similar to the findings reported 
by Joseph L et al [3], J.H. Fuller [4], Steven C. Hunt 
[5] M.S.Saha et al [6], Jose Tunon et al [7], David E. 
L. et al [8], Dong-Jun et al [9], Cristina Sierra [10], 
Alan Morrison [11] and Al- Muhana et al [12]. 

Jose Tunon et al studied on common pathways of 
hypercholesterolemia and hypertension leading to 
atherothrombosis. They stated dyslipidaemia is 
responsible for hypertension by causing the 
atherosclerotic and atherothrombotic changes. All 
major atherothrombotic risk factors induce 
endothelial dysfunction. The key feature in this 
disorder is a reduced availability of nitric oxide 
(NO) due to both a decrease in its synthesis and to 
an enhanced degradation. Oxidised LDL diminishes 
the expression of endothelial NO synthase (eNOS). 
Furthermore, in hypercholesterolemia there is an 
increase of asymmetric dimethyl arginine levels, an 
eNOS endogenenous inhibitor. Angiotensin II may 

also down regulate eNOS expression via protein – 
kinase C, thus leading to a decrease in NO 
production. Due to endothelial dysfunction, there is 
an increase in vascular permeability to LDL, which 
becomes oxidised in the arterial wall where the 
macrophages uptake them evolving into foam cells. 
In addition, ACE is present in greater amounts in 
atherosclerotic plaques. 

Thrombosis leads to acute coronary syndromes and 
ischaemic stroke. It begins with platelet adhesion 
and aggregation, followed by activation of the 
coagulation cascade. Tissue factor activation is the 
first step of the coagulation cascade in vascular 
thrombosis and it is present in the lipid core 
component of the atherosclerotic plaques. 
Angiotensin II induces tissue factor expression in 
human monocytes via the protein kinase C pathway, 
and ARBs decrease tissue factor activity in 
hypertensive patients. Also Renin Angiotensin 
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system is involved in the regulation of the 
endogenous fibrinolytic system. Moreover ACE 
inhibitors block bradykinin degradation, and this 
peptide induces the expression of t-PA (tissue 
plasminogen activator) [7]. David E.L.et al assessed 
the association of dyslipidemia with incident 
hypertension. In their study, abnormal triglyceride 
and LDL metabolism seemed to be strongly 
associated with the development of hypertension. In 
multiple regression analysis of the lipid, lipoprotein 
variables separately, 1-SD increments in the 
concentrations of triglycerides and triglyceride 
content of HDL cholesterol were associated with a 
1.4-1.8 fold higher risk of developing hypertension. 
Daugherty et al have shown in mice that 
hypercholesterolemia is associated with increased 
levels of circulating angiotensinogen and 
angiotensin peptides and that all the components of 
the renin- angiotensin- aldosterone system (RAAS) 
, including renin, are overexpressed within 
atherosclerotic lesions. Furthermore, these 
epidemiological associations may fuel studies on the 
biological mechanisms linking lipid metabolism to 
blood pressure regulation [8]. 

Summary and conclusion 

In the present study, the variables found significant 
can be suggested as predictors of hypertension. 
Hyperlipidemia is seen in hypertensives. In the 
setting of endothelial dysfunction, there is an 
increase in vascular permeability to LDL, which 
becomes oxidised in the arterial wall where the 
macrophages uptake them evolving into foam cells. 
Triglyceride – rich lipoproteins and LDL cholesterol 
have been shown to be toxic to endothelial cells, 
whereas HDL cholesterol may be protective. 
Therefore long term damage to the endothelium may 
lead to increased peripheral resistance and thus to 
arterial hypertension. Dyslipidemia may also cause 
hypertension by increasing arterial stiffness.  

From the above study, it can be concluded that that 
in patients of primary hypertension, significant 
changes are seen in lipid profile which can be used 
for early detection of hypertensive prone 
individuals.  
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