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Abstract : The present study was undertaken to compare the homocysteine
levels in patients of ischemic stroke with controls. Our study included 117
patients of ischemic stroke and 101 controls. The mean homocysteine levels
in patients with ischemic stroke were 16.80±6.71 umol/L while in controls
it was 12.30±4.68 umol/L, the difference being statistically significant
(P<0.01). The increased homocysteine levels in patients with ischemic
stroke are independent of diabetes mellitus, age and sex. The homocysteine
levels were higher in hypertensive subjects than non-hypertensive (P<0.05).
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INTRODUCTION
Stroke is a worldwide health problem. It
is a major cause of morbidity, mortality and
disability in developed as well as developing
countries. The term stroke is applied to
acute manifestations of cerebrovascular
disease (1). After coronary heart disease and
all cancers, stroke is the third common
cause of death in the world, causing about 4
million deaths in 1990, and three quarters
of them in developing countries (2). In India,
neuroepidmiological data on stroke collected
over the past thirty years have revealed
prevalence rates as low as 44 in rural areas
and as high as 842 per 100000 among the

homocysteine

urban Parsi community in Mumbai (3).
Studies conducted across many regions of
India indicate that stroke accounts for two
percent of hospital registrations and 9 to 30
percent of neurological admissions (4, 5).
There are many risks factors for stroke
including age, sex, family history of
stroke, hypertension, smoking, diabetes,
hyperlipidemia, atrial fibrillation (6–12).
Homocysteine is a sulphur containing
amino acid derived from the metabolic
demethylation of dietary methionine. There
are studies which have shown a correlation
between elevated hemocysteine and the risk
factor for atherosclerotic vascular disease
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(13–17) while one study has put the role of
homocysteine
in
atherosclerosis
into
question (18). Similarly, many of the studies
have shown relationship of homocysteine
with stroke (19–21) but some could not find
the correlation (22–23).
The present study was planned to
estimate serum homocysteine levels in
patients with ischemic stroke and to compare
these with levels of homocysteine in controls,
and to find the relationship, if any, between
serum homocysteine levels and risk of
ischemic stroke.
MATERIAL
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as well as indoor patients without any
evidence of stroke, coronary artery disease
and peripheral vascular disease.
All the subjects included in the study
were subjected to thorough history and
clinical examination. They were evaluated
for risk factors like hypertension, diabetes
mellitus
and
hyperlipidemia.
The
investigations which were carried out
included: Hemogram, blood sugar, renal,
hepatic and thyroid function tests, urine
routine examination, chest roentgenogram,
electrocardiogram, CT/MRI head in stroke
patients.

METHODS

The study was carried out in the
department of Biochemistry and Medicine,
Dayanand Medical College & Hospital,
Ludhiana. It was planned to study 100 cases
of ischemic stroke and 100 control subjects.
However at the end of study, there were
117 subjects of ischemic stroke (Group A)
and 101 subjects in group B (controls). All
the cases presenting in the department of
Medicine were screened and cases of stroke
fulfilling the inclusion criteria were included
in the study which was : (i) First ever
episode of ischemic stroke (ii) Cases
presenting within two weeks of the event
(iii) Age above 26 years.
The patients were excluded from the
study who had non ischemic cause of stroke
(traumatic, arterial dysfunction, hemorrhage)
and embolic stroke, renal, hepatic, thyroid
dysfunction, cancer, smokers and chronic
users of anticonvulsant drugs. Control
subjects were taken from outpatient facility

Overnight fasting blood samples were
collected for lipid profile and homocysteine
levels. Lipid profile (including total, HDL
and LDL-cholesterol, triglycerides) were
processed on Multi-channel Autoanalyser
(Hitachi-911) using kits from Roche Ltd.
Total
L-Homocysteine
in
serum
was estimated by Microplate enzyme
immunoassay using kits from Biorad
Ltd. The controls (low, medium, high) of
homocysteine were processed alongwith.
To compare mean values of homocysteine
and other variables in patients of both
groups, Student’t’ test was performed while
test of proportions (Z-test) was performed
wherever proportion of subjects in the two
groups was compared. Chi Square test was
conducted to check the association between
two qualitative variables. To find the
significant association between two variables
Karl Pearson coefficient of correlation’s was
calculated.

36

Narang

et

al

Indian J Physiol Pharmacol 2009; 53(1)

RESULTS
All the subjects were in the age range of
26 to 80 with mean (±S.D.) age in group A
were 59.54±11.59 years and group B as
56.59±13.01 years. Out of 117 patients in
group A (ischemic stroke) 75 patients were
males and 42 were female and out of 101
subjects in group B (control) 76 were males
and 25 females (Table I). In group A, 42
patients had diabetic mellitus while 75 were
non-diabetic. In group B, 33 had diabetes
mellitus and 68 were non-diabetic. 68
patients in group A had hypertension and 49
were non-hypertensive. In group B, there
were 54 hypertensive and 47 were nonhypertensive (Table II).
The results of lipid profile are presented
in Table III. Total cholesterol, LDLTABLE I :

Mean age & sex distribution.

cholesterol
and
triglycerides
were
significantly higher in patients with ischemic
stroke when compared to controls.
Serum homocysteine was high in group
A (Ischemic stroke) as compared to control
group B (P<0.01) (Table III). Homocysteine
levels showed no difference between males
and females in both the groups. In diabetic
and non-diabetic patients, the homocysteine
levels remained non-significant (Table IV).
In patients with hypertension in Ischemic
stroke group, homocysteine levels were
significantly higher when compared to nonhypertensive patients (P<0.05) Correlation of
homocysteine with age was statistically
insignificant (P>0.10). Similarly, correlation
of homocysteine with various parameters of
lipid profile in patients with ischemic stroke
was non-significant (P>0.10). But, in control
group, homocysteine levels showed positive
and significant correlation with total
cholesterol and triglyceride levels (Table III).

Sex distribution (%)
Group

A
B

Age (yrs)

59.54±11.59
56.59±13.01

Male

Female

64.1
35.9

75.25
24.75

TABLE IV :

Homocysteine levels in diabetes
and hypertensive patients.

Patient
TABLE II :

Incidence of diabetes & hypertension.

Group

Diabetes (%)

A
B

35.9
32.67

Hypertension

(%)

58.1
53.47

Diabetic
Non diabetic
Hypertensive
Non hypertensive

Mean homocysteine
levels (umol/L)
A

B

1 6 . 5 2± 7 . 6 2
1 6 . 9 5± 6 . 2 5
1 8 . 0 1± 6 . 9 6
1 5 . 1 1± 6 . 1

1 1 . 4 2± 4 . 5 *
1 2 . 7 2± 4 . 7 5 *
1 2 . 4 4± 4 . 9 5 *
1 2 . 1 4± 4 . 3 8 *

*P<0.01

TABLE III : Lipid profile and homocysteine levels in patients with ischemic stroke and controls (Mean±S.D.).

Group

Ischemic stroke (n=117)
Controls (n=101)
*P<0.01

Total
cholesterol
(mg/dL)

HDLcholesterol
(mg/dL)

LDLcholesterol
(mg/dL)

Triglycerides
(mg/dL)

Serum
homocysteine
(umol/L)

190.36± 39.42*
165.07± 33.51

42.67± 8.30
43.47± 14.85

107.54± 33.45*
88.09± 25.57

206.32± 81.67*
117.08± 54.39

16.80± 6.71*
12.30± 4.68
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DISCUSSION
There is growing evidence that elevated
levels of homocysteine play an important
role
in
atherosclerotic
disease
(24).
Hyperhomocysteinemia promotes oxidative
damage by Reactive Oxygen Species (25), and
cause smooth muscle proliferation. The high
prevalence of hyperhomocysteinemia makes
it an ideal target for intervention in patients
with vascular disease as well as in general
population.
Homocysteine
has
been
postulated as an independent risk factor for
stroke (17, 26, 27). The increased risk of
stroke in patients with hyperhomocysteinemia
is due to its plausible role in the pathogenesis
of atherosclerosis. Homocysteine has the
adverse influence on the endothelial surface.
There is a complex interplay of the oxidative
product of homocysteine with vascular
smooth muscle cells, connective tissue,
plasma
lipoproteins,
clotting
factors
and platelets. The homozygotes for the three
distinct autosomal recessive inborn errors
of homocysteine metabolism (cystathionine
β
synthase
deficiency.
Methylenetetrahydrofolate reductase deficiency and the
cobalamin metabolic defects that impair
methonine synthase activity) have high
homocysteine concentration and a very high
risk of premature atherothrombotic vascular
disease (28, 29).
An
association
between
elevated
homocysteine and stroke has been postulated
which may be due to acute vascular events
themselves (29).
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A
few
studies
have
shown
that
homocysteine levels increase with age (30,
31). This correlation is explained on the basis
of nutritional status, vitamin intake which
is likely to deteriorate with increase in age.
In another study, no correlation was found
between homocysteine levels and age. In our
study also, there was no significant
relationship between homocysteine levels
and age. In one of the study, males were
found to have higher homocysteine levels
than females (31). However, in the present
study, the difference between males and
females was statistically insignificant.
There
has
been
inconsistent
data
regarding relation between homocysteine and
hypertension. Some could not find the
correlation (32) while other have reported
relationship between hypertension and
homocysteine levels. In our study, the
homocysteine
levels
were
higher
in
hypertensive subjects in ischemic stroke as
compared to non-hypertensive subjects.
Homocysteine may alter the vascular
endothelial
function
and
promote
hypertension. Similarly, inconsistent results
have been found as far as correlation
between homocysteine levels and diabetes
mellitus (27, 35). Some of the workers could
not find association between homocysteine
and lipid profile while others reported a
definine correlation. In the present study, a
positive correlation between total cholesterol,
LDL-cholesterol,
triglycerides
with
homocysteine levels was found, which was
significant in controls but insignificant in
ischemic stroke patients.

REFERENCES
1.

WHO. 1980: Bull WHO 58: 113–130.

3.

2.

Murry CJL, Lopez AP. Mortality by cause for
eight regions of the world. Global burden of
disease study. Lancet 1997; 349: 1269–1276.

Bharucha NE, Bharucha EP, Bhurcha AE.
Prevalence of stroke in Parsi community of
Bombay. Stroke 1988; 19: 60–62.

4.

Banerjee

AK.

Pathology

of

cerebrovascular

38

Narang

et

al

Indian J Physiol Pharmacol 2009; 53(1)

5.

Singh RB, Suh IL, Singh VP. Hypertension and
stroke in Asia, prevalence, control and strategies
in developing countries for prevention. J Human
Hyper 2000; 14: 749–763.

6.

Brown RD, Whisnant JP, Sicks JD. Stroke
incidence, prevalence and survival: secular
trends in Rochester. Stroke 1996; 27: 373–380.

22. Verhoef P, Hennekens CH, Malinow MR. A
prospective
study
of
plasma
homocysteine
and risk of ischemic stroke. Stroke 1994; 25:
1924–1930.

7.

Tuomilehto J, Rastensyte D, Jousilahti P.
Diabetes mellitus as a risk factor for death from
stroke. Stroke 1996; 27: 202–205.

23. Fallon
UB,
Elwood
P,
Ben
Shloma
Y.
Homocysteine and ischemic stroke in men.
J Epidemiol Comm Health 2001; 55: 91–96.

8.

Liao D, Myers R, Hunt S. Familial history of
stroke and a stroke risk. Stroke 1997; 28: 1908–
1912.

24. Welch GN, Loscalzo J. Mechanism of disease:
homocysteine and atherothrombosis. New Engl
J Med 1998; 338: 1042–1050.

9.

Bousser M. Stroke in women. Circulation 1999;
99: 463–467.

25. Fischer M, Schaebitz W. An overview of acute
stroke, therapy past, present and future. Arch
Intern Med 2006; 160: 3196–3206.

disease. Neurology India 2000; 48: 305–307.

10. Rosamond WD, Folsom AR, Chambess LE.
Stroke incidence and survival among middle
aged adults. Stroke 1999; 30: 736–743.
11. Wannamethee G, Shaper AB, Ebrahim S. HDlcholesterol, total cholesterol and the risk of
stroke in middle aged British men. Stroke 2000;
31: 1882–1888.
12. Smith
WS,
Hauser
SL.
Easton
JD
Cerebrovascular
Diseases.
In
Harrison’s
Principles of Internal Medicine pp 2369-2391,
McGraw Hill, New York, 15th Ed., 2001.
13. Refsum H, Veland PM, Nygard O. Homocysteine
and Cardiovascular disease. Ann Rev Med 1998;
49: 31–62.
14. Majumdar S, Kumar S, Banerjee S. Serum
homocysteine levels as a risk factor for
premature coronary artery disease among Indians.
Indian Heart J 2001; 53: 565–590 (Abstract).
15. Puri A, Gupta OK, Dwivedi RN. Plasma
homocysteine as a coronary risk factor in young
hyperlipidemic patients. Indian Heart J 2001;
53: 565–590 (Abstract).
16. Reddy SVK, Satish OS, Patnaik AN. Evaluation
of homocysteine and folic acid levels in acute
myocardial infarction. Indian Heart J 2001; 53:
565–590 (Abstract).
17. Madonna
P,
de
Stefano
V,
Coppola
A.
Hyperhomocysteinemia
and
other
inherited
prothromobotic conditions in young adults with
a history of ischemic stroke. Stroke 2002; 33:
51–56.

21. Matsui T, Arai H, Yuzuriha T. Elevated plasma
homocysteine levels and risk of silent brain
infarction in elderly people. Stroke 2011; 32:
1116–1119.

26. Stehouwer CD, Weijenberg MP, Vanden Bergh
M. Serum homocysteine and risk of coronary
heart disease and cerebrovascular disease in
elderly parsons. Arterioscler Thromb Vascul Biol
1998; 18: 1895–1901.
2 7 . Adunsky A, Weitzman A, Fleissig Y. The relation
of plasma total homocysteine levels to prevent
cardiovascular disease in older patients with
ischemic stroke. Ageing (Milano) 2000; 12: 48–52.
28. Hankey GJ, Eikelboom JW. Homocysteine and
vascular disease. Indian Heart J 2000; 52: 18–26.
29. Kumar J, Das SK, Sharma P, Karthikeyan G,
Ramakrishanan L, Sengupta S. Homocysteine
levels are associated with MTHFR AI298C
polymorphism in Indian population. J Hum Genet
2005; 50: 655–663.
30. Moustapha A, and Robinson K Homocysteine.
An emerging age related cardiovascular risk
factor. Geriatrics 1999; 54: 49–63.
31. Hao L, Ma J, Zhu J, Stamp fer MJ, Tian
Y, Willett WC et al. High prevalence of
hyperhomocysteinemia in Chinese adults is
a s s o c i a t e d w i t h l o w f o l a t e , v i t a m i n B 12 a n d
vitamin B6 status. J Nutr 2007; 137: 407–413.
32. Sharabi
Y,
Doolmsn
T,
Rosenthal
T.
Homocysteine levels in hypertensive patients
with
a
history
of
cardiac
or
cerebral
atherothrombotic events. A m er J H yp ert en 1999;
12: 766–771.

18. Sastry BKS, Indira N, Anand B. A case control
study of plasma homocysteine levels in South
Indians with and without coronary artery
disease. Indian Heart J 2001; 53: 749–753.

33. Bortolotto LA, Safar ME, Billaud E. Plasma
homocysteine,
aortic
stiffness
and
renal
functions in hypertensive patients. Hypertension
1999; 34: 837–847.

19. Kittner SJ, Giles WH, Macko RF. Homocysteine
and risk of cerebral infarction in a biracial
population : the stroke prevention in young
women. Stroke 1999; 30: 1554–1560.

34. Mendis S, Athauda SB, Naser M. Association
between hyperhomocysteinemia and hypertension
in Sri Lankans. J Int Med 1999; 27: 138–144.

20. Eikelboom
JW,
Hankey
Association between high
ischemic stroke and due to
artery disease. Stroke 2000;

GJ,
Anand
SS.
homocysteine and
large and small –
31: 1069–1075.

35. Munishi
MN,
Stone
A,
Fink
L.
Hyperhomocysteinemia following a methionine
load in patients with non-insulin dependent
diabetes mellitus and macrovascular disease.
Metabolism 1996; 45: 133–135.

