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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
i t  was  12 .30±4.68  umol /L ,  the  d i f fe rence  be ing  s ta t i s t i ca l ly  s ign i f ican t
(P<0 .01) .  The  inc reased  homocys te ine  l eve l s  in  pa t i en t s  wi th  i schemic
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
count r ies .  The  te rm s t roke  i s  app l ied  to
acu te  mani fes ta t ions  o f  ce rebrovascu la r
disease (1). After coronary heart disease and
a l l  cancers ,  s t roke  i s  the  th i rd  common
cause of death in the world, causing about 4
mil l ion  deaths  in  1990,  and three  quar ters
of them in developing countries (2). In India,
neuroepidmiological data on stroke collected
over  the  pas t  th i r ty  years  have  revea led
prevalence rates as low as 44 in rural areas
and as  high as  842 per  100000 among the

urban  Pars i  communi ty  in  Mumbai  (3 ) .
S tud ies  conduc ted  across  many  reg ions  o f
India  indicate  that  s t roke accounts  for  two
percent of hospital registrations and 9 to 30
percen t  o f  neuro log ica l  admiss ions  (4 ,  5 ) .
There  a re  many  r i sks  fac tors  fo r  s t roke
inc lud ing  age ,  sex ,  fami ly  h i s to ry  of
s t roke ,  hyper tens ion ,  smoking ,  d iabe tes ,
hyperlipidemia, atrial  f ibril lation (6–12).

Homocys te ine  i s  a  su lphur  con ta in ing
amino  ac id  der ived  f rom the  metabol ic
demethylat ion of  dietary methionine.  There
are studies which have shown a correlat ion
between elevated hemocysteine and the risk
fac tor  fo r  a therosc le ro t ic  vascu la r  d i sease
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(13–17) while one study has put the role of
homocys te ine  in  a therosc le ros i s  in to
question (18). Similarly, many of the studies
have  shown re la t ionsh ip  of  homocys te ine
with stroke (19–21) but some could not find
the correlation (22–23).

The  presen t  s tudy  was  p lanned  to
es t imate  se rum homocys te ine  leve l s  in
patients with ischemic stroke and to compare
these with levels of homocysteine in controls,
and to find the relationship, if any, between
serum homocys te ine  leve l s  and  r i sk  of
i schemic  s t roke .

MATERIAL AND METHODS

The  s tudy  was  ca r r ied  ou t  in  the
depar tment  of  Biochemis t ry  and  Medic ine ,
Dayanand  Medica l  Col lege  & Hospi ta l ,
Ludhiana. It was planned to study 100 cases
of ischemic stroke and 100 control subjects.
However  a t  the  end  of  s tudy ,  there  were
117 subjects  of  ischemic s t roke (Group A)
and 101 subjects in group B (controls).  All
the  cases  p resen t ing  in  the  depar tment  o f
Medicine were screened and cases of stroke
fulfilling the inclusion criteria were included
in  the  s tudy  which  was  :  ( i )  F i r s t  ever
ep isode  of  i schemic  s t roke  ( i i )  Cases
presen t ing  wi th in  two weeks  of  the  even t
(iii) Age above 26 years.

The  pa t ien t s  were  exc luded  f rom the
study who had non ischemic cause of stroke
(traumatic, arterial dysfunction, hemorrhage)
and embol ic  s t roke,  renal ,  hepat ic ,  thyroid
dysfunc t ion ,  cancer ,  smokers  and  chron ic
users  o f  an t iconvulsan t  d rugs .  Cont ro l
subjects were taken from outpatient facil i ty

as  wel l  as  indoor  pa t ien t s  wi thout  any
evidence of  s t roke,  coronary ar tery disease
and per ipheral  vascular  d isease .

Al l  the  sub jec t s  inc luded  in  the  s tudy
were  sub jec ted  to  thorough  h i s to ry  and
c l in ica l  examina t ion .  They  were  eva lua ted
for  r isk  factors  l ike  hyper tension,  d iabetes
mel l i tus  and  hyper l ip idemia .  The
inves t iga t ions  which  were  ca r r ied  ou t
inc luded:  Hemogram,  b lood  sugar ,  rena l ,
hepa t ic  and  thyro id  func t ion  tes t s ,  u r ine
rou t ine  examina t ion ,  ches t  roen tgenogram,
e lec t rocard iogram,  CT/MRI  head  in  s t roke
pa t i en t s .

Overn igh t  fas t ing  b lood  samples  were
collected for lipid profile and homocysteine
levels .  Lipid  prof i le  ( including to ta l ,  HDL
and LDL-choles te ro l ,  t r ig lycer ides )  were
processed  on  Mul t i -channe l  Autoana lyser
(Hitachi-911) using kits from Roche Ltd.

Tota l  L-Homocys te ine  in  se rum
was  es t imated  by  Microp la te  enzyme
immunoassay  us ing  k i t s  f rom Biorad
Ltd .  The  cont ro l s  ( low,  medium,  h igh)  o f
homocysteine were processed alongwith.

To compare mean values of homocysteine
and  o ther  var iab les  in  pa t ien t s  o f  bo th
groups, Student’t’  test  was performed while
tes t  of  propor t ions  (Z- tes t )  was  per formed
wherever  proport ion of  subjects  in the two
groups was compared.  Chi  Square test  was
conducted to check the association between
two qua l i t a t ive  var iab les .  To  f ind  the
significant association between two variables
Karl Pearson coefficient of correlation’s was
ca lcu la ted .
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cho les te ro l  and  t r ig lycer ides  were
significantly higher in patients with ischemic
st roke when compared to  controls .

Serum homocyste ine 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-signif icant  (Table IV).
In  pa t ien t s  wi th  hyper tens ion  in  I schemic
s t roke  group ,  homocys te ine  leve l s  were
significantly higher when compared to non-
hypertensive patients (P<0.05) Correlation of
homocys te ine  wi th  age  was  s ta t i s t i ca l ly
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 posit ive
and  s ign i f ican t  cor re la t ion  wi th  to ta l
cholesterol and triglyceride levels (Table III).

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  pa t ien ts  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-d iabe t ic .  In  group  B,  33  had  d iabe tes
mel l i tus  and  68  were  non-d iabe t ic .  68
patients in group A had hypertension and 49
were  non-hyper tens ive .  In  g roup  B,  there
were  54  hyper tens ive  and  47  were  non-
hypertensive (Table II) .

The results of lipid profile are presented
in  Table  I I I .  To ta l  cho les te ro l ,  LDL-

TABLE I : Mean  age  & sex  d i s t r ibu t ion .

Sex  d i s t r ibu t ion  (%)
G r o u p Age  (yrs )

M a l e F e m a l e

A 59 .54±11 .59 6 4 . 1 75 .25
B 56 .59±13 .01 3 5 . 9 24 .75

TABLE II : Inc idence  o f  d iabe tes  & hyper tens ion .

G r o u p Diabe tes  (%) Hyper tens ion  (%)

A 3 5 . 9 5 8 . 1
B 32 .67 53 .47

TABLE IV : Homocys te ine  l eve l s  in  d iabe tes
and  hyper t ens ive  pa t i en t s .

Mean homocys te ine
P a t i e n t l eve l s  (umol /L)

A B

D i a b e t i c 16 .52± 7 . 6 2 11 .42± 4 . 5 *
Non  d iabe t i c 16 .95± 6 . 2 5 12 .72± 4 .75*
H y p e r t e n s i v e 18 .01± 6 . 9 6 12 .44± 4 .95*
Non  hyper tens ive 15 .11± 6 .1 12 .14± 4 .38*

*P<0.01

TABLE III : Lipid  prof i le  and homocyste ine levels  in  pat ients  wi th  ischemic s t roke and controls  (Mean±S.D.) .

T o t a l H D L - L D L - S e r u m
Group cholesterol cholesterol cholesterol Triglycerides homocysteine

( m g / d L ) ( m g / d L ) ( m g / d L ) ( m g / d L ) ( u m o l / L )

Ischemic stroke (n=117) 190.36± 39.42* 42.67± 8.30 107.54± 33.45* 206.32± 81.67* 16.80± 6.71*
Controls (n=101) 165.07± 33.51 43.47± 14.85 88.09± 25.57 117.08± 54.39 12.30± 4.68

*P<0.01
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DISCUSSION

There is  growing evidence that  elevated
leve ls  o f  homocys te ine  p lay  an  impor tan t
ro le  in  a therosc le ro t ic  d i sease  (24) .
Hyperhomocys te inemia  promotes  ox ida t ive
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
popula t ion .  Homocys te ine  has  been
postulated as an independent risk factor for
s t roke  (17 ,  26 ,  27) .  The  increased  r i sk  of
stroke in patients with hyperhomocysteinemia
is due to its plausible role in the pathogenesis
of  a therosc le ros i s .  Homocys te ine  has  the
adverse influence on the endothelial surface.
There is a complex interplay of the oxidative
produc t  o f  homocys te ine  wi th  vascu la r
smooth  musc le  ce l l s ,  connec t ive  t i s sue ,
p lasma l ipopro te ins ,  c lo t t ing  fac tors
and platelets. The homozygotes for the three
d is t inc t  au tosomal  recess ive  inborn  e r rors
of  homocyste ine  metabol ism (cys ta th ionine
β  syn thase  def ic iency .  Methy lene-
tetrahydrofolate reductase deficiency and the
coba lamin  metabol ic  defec t s  tha t  impai r
methonine  syn thase  ac t iv i ty )  have  h igh
homocysteine concentration and a very high
risk of premature atherothrombotic vascular
disease (28, 29).

An assoc ia t ion  be tween  e leva ted
homocysteine and stroke has been postulated
which may be due to acute vascular events
themselves (29) .

A few s tud ies  have  shown tha t
homocysteine levels  increase with age (30,
31). This correlation is explained on the basis
of  nut r i t ional  s ta tus ,  v i tamin  in take  which
is likely to deteriorate with increase in age.
In another  s tudy,  no correlat ion was found
between homocysteine levels and age. In our
s tudy  a l so ,  the re  was  no  s ign i f ican t
re la t ionsh ip  be tween  homocys te ine  l eve l s
and  age .  In  one  of  the  s tudy ,  males  were
found  to  have  h igher  homocys te ine  leve l s
than females (31).  However,  in the present
s tudy ,  the  d i f fe rence  be tween  males  and
females was stat is t ical ly insignificant .

There  has  been  incons i s ten t  da ta
regarding relation between homocysteine and
hyper tens ion .  Some could  no t  f ind  the
corre la t ion  (32)  whi le  o ther  have  repor ted
re la t ionsh ip  be tween  hyper tens ion  and
homocys te ine  leve l s .  In  our  s tudy ,  the
homocys te ine  l eve l s  were  h igher  in
hypertensive subjects  in ischemic stroke as
compared  to  non-hyper tens ive  sub jec t s .
Homocys te ine  may  a l te r  the  vascu la r
endothe l ia l  func t ion  and  promote
hypertension.  Similarly,  inconsistent  results
have  been  found  as  fa r  as  cor re la t ion
be tween  homocys te ine  l eve l s  and  d iabe tes
mellitus (27, 35). Some of the workers could
not  f ind  associa t ion  between homocyste ine
and  l ip id  p rof i l e  whi le  o thers  repor ted  a
definine correlation. In the present study, a
positive correlation between total cholesterol,
LDL-choles te ro l ,  t r ig lycer ides  wi th
homocysteine levels  was found,  which was
s igni f icant  in  cont ro ls  bu t  ins igni f icant  in
ischemic  s t roke  pa t ien ts .
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