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ABSTRACT

An attempt was made to study the role of lipid profile serum Mg+2, and blood glucose in hypertension individuals. Moreover, all the parameters are
analyzed biochemically. In about 80 samples (50cases and 30 controls) and it is observed that dyslipidemia is seen in Hypertensive individuals with
no change in HDL concentration. There is no correlation of serum magnesium in hypertensive cases with controls. It has been observed that serum
magnesium of hypertensive cases is slightly higher than that of normal individuals. Fasting blood glucose of hypertensive cases (101.62mg/dl
+33.78) is higher than that of Controls (82.46 mg/dl+10.8). This increase is statistically significant (p<0.001). But this increase may be due to the
presence 12% diabetic cases present in the cases. Even then, there is a tendency of developing impaired glucose tolerance in hypertensive subjects.
The blood pressure is noted separately as systolic blood pressure and diastolic blood pressures. The systolic blood pressure was more significant
than the diastolic blood pressure with increasing age groups.
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INTRODUCTION

Hypertension is defined as a trait as opposed to a specific disease and
represents a quantitative rather than a qualitative deviation from the
normal. Blood pressure is the force that drives blood through blood
vessels to supply oxygen and nutrients to the body's organs and tissues
and carry away metabolites and waste materials. Blood pressure is
optimal if the systolic blood pressure (SBP) is lower than 120mmHg
and diastolic blood pressure (DBP) is less than 80mm Hg.
Hypertension is defined as SBP level higher than 140mmHg and/or a
DBP higher than 90mmHg. An elevated arterial blood pressure
(chronic hypertension) is a common health problem worldwide and
with ongoing global increase in the incidence. Approximately 25% of
the adult populations are affected. Although historically defined as “an
elevation of blood pressure” alone, hypertension is characterized by
abnormalities of cardiac output, systemic vascular resistance, and
arterial compliance (Giles etal., 2005).

As per the WHO Report 2002 in terms of burden of disease top 10 risks
globally and regionally are alcohol consumption, high blood pressure,
tobacco consumption, under weight, iron deficiency, unsafe water,
high cholesterol and obesity, smoke from fuels, sanitation and hygiene
(Chockalingam et al., 2006). Together these account for more than 1/3"
of all deaths worldwide. Pooling of epidemiological studies showed
that hypertension is present in 25% (34 million) urban and 10% (31.5
million) rural subjects in India. 70% of these would be Stage-I
hypertension.

Hypertension is classified into two groups — primary or essential
hypertension and secondary hypertension. Primary hypertension is
defined as a 'rise of blood pressure of unknown cause'. Secondary
hypertension is the 'increase in blood pressure caused by diseases of
kidney, endocrines, or some other organs'. Less than 5% of
hypertensive patients develop malignant hypertension.

Hypertension is further graded into 3 stages based on the elevated
blood pressures (Chalmer et al., 1999). A persistent and sustained high
blood pressure has damaging effects on the heart (hypertensive
cardiomyopathy), brain (cerebrovascular accident) and kidneys
(benign and malignant hypertension).In people 50yrs or older systolic
hypertension represents a greater risk (Whitworth et al., 2003). The
differential impact of SBP and DBP on blood pressure staging in a
representative sample of the middle-aged population in Spain, a
population with a high incidence of cardiovascular disease.

The associations between blood pressure and the risks of stroke and
CHD are well established. Similarly, there are also strong associations
between serum cholesterol and risks of CHD. Large epidemiologic

studies have demonstrated that subjects with hypertension have a
marked increase in the prevalence of hypercholesterolemia, diabetes,
hypomagnesemia, hypertriglyceridemia etc. The longitudinal study,
examined risk in women across a wide spectrum of baseline BMI
(kg/m2) values and studied waist circumference (WC, cm), percent
body fat, fat mass (FM, kg) on incidence of hypertension in subgroup
analyses. 592 women reported hypertension during a mean 16.7 years
of follow-up. Higher BMI, even within the 'normal' range, was
associated with greater risk of hypertension (Shugeri etal., 2008).

This prompted the present study of lipid profile in hypertension
patients. The study included the estimation of magnesium considering
the pivotal role of Mg in various metabolic reactions especially those
involving cellular energy ATP. Mg is the fourth most abundant cation
in the human body and the second most abundant intracellular cation.
The average amount of body Mg in an adult weighing 70Kg is about
2,000 mEq. Of this approximately 50-70% is in bones, 1% in ECF and
the remaining is intracellular, where it is concentrated mainly in the
mitochondria (Sanders et al., 1999). Blood glucose levels in
hypertensive cases are also included to find out the association of
hyperglycemia with hypertension. The reasons for increased rate of
hypertension include life style changes, sugar rich diet, high fat
processed foods and sedentary behavior (Kearney et al., 2005).
'Dyslipidemia’ is seen among the common metabolic diseases.
Lipoprotein disorders or hyperlipidaemia may result from a primary
abnormality in lipid metabolism or is a secondary manifestation of
some other condition. The prevalence of dyslipidemia in a population
of youth (7-17yrs) with type2DM and examined the relationship
between lipid parameters and other known cardiovascular risk factors.
Elevated apoB levels with normal LDL-C levels highlight the
importance of full lipid panel including apo-B in defining potential
modifiable cardiovascular risk in population having high rates of
obesity, smoking, and poor glycemic control (Sellers etal., 2007).

MATERIALSAND METHODS

The study was carried out in Department of Biochemistry, Patna
Science College, Patna, Bihar. Two groups were included in the study —
Cases and Controls. 50 hypertensive subjects (27 males and 23
females) were taken up for the study who attended the department of
General Medicine with the age group 30 — 71 years. Secondary
hypertensive cases were excluded in the study. A total of 30 age and sex
matched subjects who attended as attendants with no history of
diabetes, hypertension, cardiac or renal diseases were included. Blood
pressure was measured in all subjects as per the recommendations of
JNC —VII (Chobanian et al., 2003). All the blood samples are collected
form the individual in fasting blood samples with out anti coagulant
and centrifuge at 1500 rpm for 5 min and serum is collected in fresh
vial for biochemical studies by using standard methods as follows.
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The data was analyzed by SPSS software version 1.4.

Serum magnesium
Serum total cholesterol

:Calmagite method (Gindleretal., 1971)
:Cholesterol oxidase Method
(Richmond, 1973)

Triglycerides :Glycerolkinase, Peroxidase, method
(Foosatietal., 1982)

HDL :Precipitation method

LDL :LDL-C (MG/DL) = Total cholesterol-
(HDL-C+VLDL-C)

VLDL :VLDL-C (mg/dl)=triglycerides/5

Blood Glucose :Glucose oxidase and Peroxidase
method

RESULTS

80 subjects comprising of 50 hypertensive cases and 30 controls were
included in the present study. Measurement of blood pressure, lipid
profile, fasting blood glucose and serum magnesium were done in both
the groups. The result of the study is given below.

Table—1 : Age-wise distribution in cases and controls

Sl. No. Age Group (years) Case Controls
1 30-39 04 25
2 40-49 11 13
3 50-59 13 07
4 60-69 20 05
5 70-79 02 -

The hypertensive cases are in the age group of 30-71 years. The mean
age is 55+10.61 years whereas the controls in age group of 31- 69 years
1s48.53+9.58 years (table-1).

Table—2 : Sex-wise distribution in cases and controls

Group Males Females Total
Number % Number %
Cases 27 54 23 46 50
Controls 18 36 12 24 30

Out of 50 cases, 27 are males and 23 are females. In case of 30 controls,
18 are males and 12 are females (table-2).

Table—3 : Group status in cases and controls

Group Status SBP DBP FBS Mg
(mmHg)| (mmHg)| (mg/dl) | (mg/dl)

Cases (n=50)| Mean 163.7 87.64 101.62 1.94

SD 16.72 17.85 33.78 0.05

Control Mean | 114.66 | 73.33 82.46 1.92

(n=30) SD 6.62 | 0.53 10.8 0.08

The blood pressure is calculated separately as systolic blood pressure
and diastolic blood pressure. The mean SBP of the hypertensive
subjects is 163.7+16.72 mmHg and that of the controls is 114.66+6.62
mmHg. The mean of the SBP is higher in hypertensives subjects than
controls (p<0.001). The mean DBP of hypertensive cases is
87.64+17.85 mmHg and that of the controls is 73.334+0.53 mmHg. The
mean of cases is higher than controls (p<0.05) (table-3).

The mean fasting blood glucose of hypertensive subjects is
101.62+33.78 mg/dl. The mean fasting blood glucose of controls is
82.46+10.8 mg/dl. The mean of hypertensive subjects is higher than
controls (p<0.05). However, the increase may be due to the diabetic
cases (10%) present in hypertensive subjects. (Table- 3)

The mean serum magnesium of hypertensive subjects is 1.94 £+ 0.05
mEg/L and that of the controls is 1.92+0.08 mEq/L. The mean of
hypertensive cases is higher than controls but the increase is not
statistically significant (p>0.05) (table-3).

Table—4 : Group status in cases and controls

Group Status TC HDL LDL | VLDL | TGL
(mg/dl)| (mg/dl) | (mg/dl) | (mg/dl) | (mg/dl)

Cases (n=50)(Mean| 209 41.1 134.31 | 35.77 | 180.88
SD | 31.63 | 592 29.24 | 13.43 68.5

Control |Mean| 172.8 | 42.94 107 22.87 | 1147
(n=30) SD | 13.43 | 3.56 13.1 3.46 17.62

The mean total cholesterol in hypertensive cases is 209+31.63 mg/dl.
The mean total cholesterol of controls is 172.8+13.43 mg/dl. The mean

of hypertensive cases is higher than controls (p<0.001). The mean
HDL of hypertensive cases is 41.1+5.92 mg/dl and that of controls is
42.9443.56 mg/dl. The increase in mean of HDL in controls than cases
is not statistically significant (p>0.05). The mean LDL of hypertensive
cases is 134.31+29.24 mg/dl. The mean LDL of controls is 107+13.1
mg/dl. The mean LDL of cases is higher than controls (p<0.001). The
mean VLDL of hypertensive subjects is 35.77+13.43 mg/dl. The mean
VLDL of controls is 22.87+3.46 mg/dl. The mean VLDL of cases is
higher than controls (p<0.001). The mean TGL of hypertensive
subjects is 180.88+68.5 mg/dl and that of controls is 114.7+17.62
mg/dl. The mean TGL of cases is higher than controls (p<0.001)
(Table-4).

DISCUSSION

More than 80% of people with hypertension have additional
comorbidities, such as obesity, glucose intolerance, hyperinsulinemia,
reduced HDL cholesterol, elevated LDL cholesterol, elevated
triglycerides etc. More than 50% of people with hypertension have two
or more comorbidities. The present study is done to study the pattern of
lipid profile in hypertensive patients compared to the controls. In the
present study, we also measured serum magnesium and fasting blood
sugar to check whether there is any significance in cases compared to
controls. 80 cases were studied including 50 hypertensive cases and 30
controls. The blood pressures of the two groups were recorded. Fasting
blood samples were taken for the estimation of blood glucose, lipid
profile and serum magnesium.

In table-1, it has been observed that out of 50 cases aged 30-71 years
maximum number of cases was between age group of 60-69 years. In
table 2, it has been observed that out of 50 cases 27 were males and 23
were females. In table 3, it has been observed that SBP (163.7mmHg +
16.72) is higher than that of Controls (114.66 mg/dl+6.62). This
increase is significant (p<0.05). The SBP is increased as the age
progresses in the cases While the DBP in hypertensive subjects
(87.64mmHg+17.85) is also higher than the controls
(73.33+0.53mmHg) (p<0.05). The DBP is not increased as the age
increased, it is stabilized. These observations suggest that SBP is the
best predictor in elderly than DBP (Franklin et al., 2001). It is
recommended that SBP needs to be lowered below 140mmHg and the
DBP below 90mmHg (Moncia et al., 2007). In table 3, it has been
observed that Fasting Blood Glucose (FBS) of hypertensive cases
(101.62mg/dl +33.78) is higher than that of Controls (82.46
mg/dl+10.8). This increase is statistically significant (p<0.001).But
this increase may be due to the presence 10% diabetic cases present in
the cases. Even then, there is a tendency of developing impaired
glucose tolerance in hypertensive subjects.

From the table 3, it has been observed that serum magnesium of
hypertensive cases (1.94mEq/L +£0.05) is slightly higher than that of
Controls (1.92mEq/L+0.08). However, this increase is not statistically
significant (p>0.05) which correlates with the observed higher
incidence of hypomagnesaemia in women compared to men. The
patients with essential hypertension exhibited higher intra-erythrocyte
Mg concentrations than the healthy controls. The serum albumin
concentration positively correlated only with serum Mg. Recent
studies had shown that subjects with hypertension have a marked increase
in the prevalence of hypercholesterolemia, hypertriglyceridemia,
hypomagnesaemia, diabetes, insulin resistance, and obesity. Genetic
predisposition may be responsible for the inheritance of these
metabolic disorders. Mitochondrial inheritance through the maternal
lineage may be responsible for the incidence of hypomagnesemia in
women than men. A mutation in mitochondrial tRNA is the cause for
the hypomagnesemia linked with hypertension and dyslipidemia.
Members of the maternal lineage showed a marked increase in the
urinary fractional excretion of Mg+2 (mostly seen among subjects
with hypomagnesaemia)establishing impaired renal Mg+2
reabsorption as the cause of hypomagnesaemia in kindred syndrome.
Evaluation of other urinary electrolytes had shown reduced urinary
calcium on maternal lineage despite normal serum Ca levels. In
addition, hypokalemia was observed due to inappropriate renal loss
and no difference in 24-hour urinary sodium excretion between
maternal and nonmaternal lineages.

In the present study, there is no correlation of serum magnesium in
hypertensive cases with controls. As we did not estimate serum
proteins in our study, so we could not have found any relation with
serum Mg. There was also no gender difference or age related to Mg.
From the table 4, it has been observed that serum total cholesterol of
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hypertensive cases (209mg/dl+5.92) is higher than that of controls
(172.8mg/d1+13.43). The increase is statistically significant
(p<0.001). The serum HDL of hypertensive cases (41.1mg/dl+5.92) is
less than controls (42.94mg/dl + 3.56) but it is not statistically
significant (p>0.05). The serum LDL of hypertensive cases
(134.31mg/d1+29.24)is higher than controls (107mg/dl+13.1).The
increase is statistically significant (p<0.001). The serum VLDL of
hypertensive cases (35.77mg/dl+13.43)is higher than controls
(22.87mg/d1+3.46). The increase is statistically significant (p<0.001).
The serum TGL of hypertensive cases (180.88mg/dl + 68.5) is higher
than controls (114.7mg/dl+17.62). The increase is statistically
significant (p<0.001). Therefore, it is observed that dyslipidemia is
seen in hypertensive subjects with no change in HDL concentration.

Multiple metabolic abnormalities often accompany essential
hypertension. Decreased HDL together with increased plasma levels
of LDL and VLDL, as well as hypertriglyceridemia,
hypercholesterolemia, and insulin resistance, were found in many
hypertensive patients. Unfavorable lipid and hemostatic profile is
observed in hypertensive men aged 50-59 years. In addition, anti-
hypertensive treatment with B-blockers is associated with lower levels
of HDL- related parameters, whereas treatment with ACE inhibitors
appears to exert a small beneficial effect on total cholesterol and LDL-
related parameters. The studies regarding hypertension commonly
associated with dyslipidemia and that dyslipidaemic hypertension
increased mortality compared with hypertension only and
dyslipidemia only, suggesting an important clinical entity. The
prevalence and compared the potential insulin resistance of
dyslipidaemic hypertension with two other groups (hypertension only,
dyslipidemia only). The studies regarding the prevalence of
dyslipidaemic hypertension in 7-17 years population with type-2 DM.
The relationships among serum lipid levels, ApoE alleles and
genotypes, and stroke risk factors (hypertension, diabetes etc) the
results concluded that ApoE4 is an independent risk factor associated
with an altered lipid profile.

Increased GGT activities are independently associated with a more
atherogenic lipid profile in population having cardiovascular and its
related disorders (Lippi et al., 2007). Thus, blood pressure and serum
lipids are two important and modifiable vascular risk factors that
should be taken into consideration for the prevention of secondary
stroke. In addition, the apoB, apoB/apoA-I ratio and apoA-I should be
regarded as highly predictive in evaluation of cardiac risk. The reason
behind the abnormal lipid metabolism in hypertension may be the
genetic locus associated with dyslipidemia accompanying
hypertension or diabetes seems to be closely linked to the LDL
receptor and insulin receptor locus. In future, the traditional
hypertension and dyslipidemia units should probably evolve into
global cardiovascular risk management units (Tunon et al., 2007).

CONCLUSION

The systolic blood pressure was more significant than the diastolic
blood pressure with increasing age groups. Elevated levels of
cholesterol, LDL, VLDL, triglycerides are observed and no
significance in HDL and magnesium is seen. Fasting blood glucose is
statically significant in hypertensive cases when compared to controls
but the significance may be due to the presence of 12% diabetic cases
among the hypertensive patients. From the above study that
dyslipidemia is associated with hypertension is associated with
hypertension this is may due to the genetic predisposition, secondary
life styles, fatty food consumption, saturated fat, cholesterol in the
food increase the blood cholesterol and saturated fat is the main culprit,
Smoking and increased alcohol intake.

REFERENCES

1. Chalmers J, Omae T, Gyarfas I, 1999. Guidelines Sub-Committee, World Health
Organization-International Society of Hypertension Guidelines for the Management of
Hypertension. Journal of Hypertension, 17(2): 151-183.

2. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo, JL, Jones DW,
Materson BJ, Oparil S, Wright JT, Roccella EJ, 2003. Seventh report of the joint national
committee on prevention, detection, Evaluation and treatment of high blood pressure.
Hypertension, 42: 1206-52.

3. Chockalingam A, Campbell NR, Fodor JG, 2006. Worldwide epidemic of hypertension.
Canadian Journal of Cardiology, 22(7): 553-555.

4. Foosati P, Prencipe L, 1982. Serum triglycerides determined colorimetrically with an
enzyme that produces hydrogen peroxide. Clinical Chemistry, 28: 2077-2080.

5. Franklin SS, Larson MG, Kahn SA, Wong ND, Leip EP, Kannel WB, Levy D, 2001.
Does the relation of Blood Pressure to Coronary Heart Disease risk change with ageing?
The Framingham Heart Study. Circulation, 103: 1245-1249.

6.  Giles TD, Berk BC, Black HR, Cohn JN, Kostis JB, Izzo JL, Weber MA, 2005.
Expanding the Definition and Classification of Hypertension. Journal of Clinical
Hypertension, 7(9): 505-512.

Gindler EM, Heth DA, 1971. Colorimetric determination with bound calmagite of
magnesium in human blood serum. Clinical Chemistry, 17: 662.

Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, He J, 2005. Global
burden of hyper tension: Analysis of worldwide data. Lancet, 365(9455):217-223.

Lippi G, Targher G, Montagnana M, Salvagno GL, Guidi GC, 2007. Relationship
between Gamma Glutamyl Transferase, Lipids and Lipoprotein (a) in general
population. Clinica Chimica Acta, 384(1-2): 163-166.

Moncia G, Guy DB, Anna D, Renata C, Robert F, Giuseppe G, Guido G, Anthony MH,
Sverre EK, Stephane L, Krzysztof N, Luis R, Andrzej, R, Roland ES, Struijker HAJ,
Alberto Z, 2007. Guidelines for the management of Arterial Hypertension: The task
force for the management of Arterial Hypertension of the European Socicty of
Hypertension (ESH) and of the European Society of Cardiology (ESC). Journal of
Hypertension, 25(6): 1105-1187.

Richmond W, 1973. Preparation and Properties of a Cholesterol Oxidase from Nocardia
species and its application to the enzymatic assay of Total Cholesterol in serum. Clinical
Chemistry, 19: 1350-1356.

Sanders GT, Huijgen HJ, Sanders R, 1999. Magnesium in disease: A review with special
emphasis on the serum ionized magnesium. Clinical chemistry and Laboratory
Medicine, 37(11-12): 1011-1033.

Sellers EAC, Yung G, Dean HJ, 2007. Dyslipidemia and other cardiovascular risk factor
in a Canadian first nation pediatric population with type 2 diabetes Mellitus. Pediatric
Diabetes, 8(6): 384-390.

Shugeri LS, Xuemiea S, Timothy S, Church, et al 2008. Body mass index as a predictor
of Hypertension incidence among initially healthy normotensive women: American
Journal of Hypertension, 10:1038.

Tunon J, Martin Ventura JL, Blano Colio LM, Tarin N, Egido J, 2007. Common
pathways of hypercholesterolemia and Hypertension leading to atherothrombosis: The
need for a global approach in the management of cardiovascular risk factors. Vascular
Health Risk Management, 3(4): 521-526.

Whitworth JA, Kaplan N, Mendis S, Poulter N, 2003. World Health Organizatio (WHO)
/ International Society of Hypertension (ISH) Statement on management of
hypertension. Journal of Hypertension, 21(11): 1983-1992.

| 26 |—| International Journal of Scientific Research |



