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ABSTRACT
The association of homocysteine with blood pressure deserves attention because blood pressure may mediate part of
the cardiotoxic effect of homocysteine

2,3

. The present study included 40 cases of hypertension and age & sex matched 20

healthy control subjects. They were further divided into 3 groups, Viz: Group-I : With hypertension, Group-II : Hypertension with CAD
and Group-III : Hypertension with Type 2 DM. Plasma homocysteine was estimated in both case and control groups by CLIA
(Chemiluminescence Immune Assay). Primary objective being study of relationship of plasma homocysteine and hypertension
analysis of data shows that mean plasma homocysteine level of 38.340 ± 15.250 µmol/L when compared with systolic blood
pressure 160.1 ± 13.071 mmHg has ‘p’ value < 0.05 and ‘r’ value 0.6741. This warrants for intervention by homocysteine
lowering agents like folic acid, Vit.B-12, Vit.B-6 in addition to control of lipid profile in gaining importance in management
of hypertension, CAD and Type 2 DM.
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INTRODUCTION
Homocysteine is a sulfur-containing, nonproteinogenic amino acid biosynthesized from methionine that takes a key
place between the folate and activated methyl cycles. A causal link between homocysteine and blood pressure is supported by
experimental studies. In cell culture studies, homocysteine induced oxidative stress to endothelium and reduced available nitric
oxide. Homocysteine may elevate blood pressure through multiple mechanisms, including its effect on vascular endothelial
integrity 1,4.
Recent studies suggest that mild elevations in serum homocysteine may contribute to elevations in blood pressure 2,3.
The vascular risk associated with hyper-homocysteinemia has been observed to be stronger in hypertensive individuals. More
recently, attention has been focused on the direct relations of plasma homocysteine to hypertension. The adverse risk
associated with hyper-homocysteinemia appears to have been important bearing in management of these patients.
The proposed study is undertaken to observe on the variations in homocysteine concentration in patients of hypertension,
hypertension with CAD and hypertension with type 2 DM.

MATERIALS & METHODS
The present study was undertaken in the Department of Medicine, MIMS Medical College & Hospital, Vizianagaram
during the period of August 2012 to August 2013. The study included 40 cases of hypertension and age & sex matched 20
healthy control subjects. Patients attending Medicine OPD or admitted to Medicine Ward diagnosed as hypertensive on the
basis of JNC-VII criteria were included in the study. Selected cases were subjected to detailed history, thorough clinical
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examination supported by necessary laboratory test and imaging studies like ECG, fundoscopy, Echocardiography,
Blood sugar, HbA1C, Lipid profile, CBC and other routine examinations. Plasma homocysteine was estimated in both case and
control groups by CLIA (Chemiluminescence Immune Assay). Patients having hypertensive emergencies, hepatic disease,
renal disease, stroke, hypothyroidism, pregnancy and taking any other following drugs like methotrexate, carbamazepine,
phenytoin or on any form of vitamin supplementation were excluded from this study.
Plasma homocysteine was estimated using ADVIA Centaur Homocysteine Assay (ADVIA Centaur XP Immunoassay
System) which is a one-step competitive immunoassay employing direct chemiluminescence to quantitatively measure total
homocysteine in EDTA plasma or serum. Among 60 subjects, 42 (70%) were male and 18 were (30%) were female. In the test
group 30 cases (75%) were male and 10 cases (25%) were female. Among 40 cases, majority of cases i.e. 45% cases belong to
Group-I (Hypertension), followed by 30% cases belong to Group-II (Hypertension with CAD) and 25% cases belong to
Group-III (Hypertension with Type 2 DM) 20 healthy normotensive subjects were taken as control group. Mean systolic blood
pressure in cases was 160 mmHg while that of controls was 124 mmHg
Family history was found to be very significant in this study as it was found that 20 patients in test group gave history
of hypertension in their first order blood relations. So family history in 50% patients again supports the familial predisposition
of the disease. On the contrary only 5 in control group (25%) gave a history of hypertension in their first order relations.
Table 1: Comparison of Plasma Homocysteine in Different Groups

18

Homocysteine
µmol/L)Mean±SD
36.760± 14.77

P
Value
< 0.05

12

42.489± 18.99

< 0.001

10

40.357± 17.72

< 0.001

40
20

38.340±
± 15.250
7.360± 1.003

< 0.001
--

Group

No.

I- Hypertension
II- Hypertension
with CAD
III-Hypertension
ith Type 2 DM
Total
Control

The above table shows comparison of plasma homocysteine between control and group-I (hypertension alone),
group-II (hypertention with CAD) and group-III (hypertension with Type 2 DM). The variation of plasma homocysteine was
more marked in group-II Mean homocysteine level in cases was found to be 38.340 µmol/L while that in controls was
7.360 µmol/L. The range of homocysteine in cases was 21.1 µmol/L to 61.8 µmol/L while that in controls was 6.3 µmol/L to
10.1 µmol/L. The range of plasma homocysteine in male controls was 6.3 µmol/L to 10.1 µmol/L while that in female controls
/ is 6.4 µmol L to 7.9 µmol/L
Table 2: Correlation between Homocysteine and Severity of Blood Pressure
SL. No.

Groups

1
2

Case
Control

Homocysteine(µ
µmol/L)
Mean±SD
38.340±15.250
7.360±1.003

SBP(mmHg)
Mean±SD
160±13.071
124±8.233

‘r’

p

0.6741
0.6515

<0.05
0.05

The above table shows correlation between plasma homocysteine and systolic and diastolic blood pressure which are
represented in scatter diagram. Correlation trend line between Homocysteine and systolic Blood pressure:
Summary
Mean systolic blood pressure is 160.100 ± 13.071 mmHg. Plasma homocysteine value in 3 groups: Group-I
(36.760 ± 14.77 µmol/L), Group-II (42.489 ± 18.99 µmol/L) and Group-III (40.357 ± 17.72 µmol/L) reflect greater rise in
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hypertension with CAD group (Group-II). Primary objective being study of relationship of plasma homocysteine and
hypertension analysis of data (Table 2) shows that mean plasma homocysteine level of 38.340 ± 15.250 µmol/L when
compared with systolic blood pressure 160.1 ± 13.071 mmHg has ‘p’ value < 0.05 and ‘r’ value 0.6741. These observation
clearly reflects that there is significant relationship between plasma homocysteine and systolic blood pressure
Since plasma homocysteine rise is closely associated with incidence of hypertension, CAD and Type 2 DM and they
might have important role in pathogenesis present trend for intervention by homocysteine lowering agents like folic acid,
Vit.B-12, Vit.B-6 in addition to control of lipid profile in gaining importance in management of hypertension, CAD and Type
2 DM.
Plasma homocysteine was significantly elevated in hypertensive patients as compared to control. Plasma
homocysteine rise is more marked in hypertension with CAD as compared to hypertension with Type 2 DM and hypertension
alone. Plasma homocysteine rise is well correlated to systolic blood pressure Plasma homocysteine assay is recommended for
all patients of hypertension more so when they are associated with CAD or Type 2 DM.
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