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ABSTRACT KEYWORDS
In the developing worlds of today, ischemic heart disease (IHD) is respon- Hochyst_ei ne;
siblefor causing more deaths and disability than any other ilinessand it has F_0| I c_amd;
been predicted that IHD islikely to be the major cause of death worldwide VitaminB,,;
by the year 2020, surpassing diseases like cancer. Homocysteine (Hcy), a Myocardial infarction.

non proteinogenic amino acid is being increasingly recognized as an inde-
pendent risk factor in the etiology of vascular diseases. Normal Hcey levels
inbody (3.7-13.9 umol/l) are maintained by adequate supply of vitamin B,
and folic acid which aid in metabolism of Hey. This prospective study was
conducted to compare the levels of homocysteine, vitamin B,, and folic
acid (estimated by Chemiluminescence) in 45 young (30-55years) cardiac
patients (who had suffered myocardial infarction) with 40 age matched nor-
mal controls. The mean serum homocysteine in the patients with M|l was
21.72 pmol/l and 8.34 umol/l in controls. Vitamin B, , deficiency wasseenin
25/45 casesand 18/40 controls. However serumfolatelevel wasnormal inall
the subjects. This study shows a positive correlation between
hyperhomocystei nemia and acute coronary syndrome. This was also asso-
ciated with vitamin B, defeciency particularly in vegetarians.So vitamin
supplementation could be of help in such cases.

© 2011 Trade ScienceInc. - INDIA

ABBREVIATIONS sulfur containing, highly reectiveamino acidthat issyn-

thesized during conversion of methionineto cysteine.

Hcy, homocysteine It is catabolised by vitamin B, dependent transsul -
MI, myocardid infarction furation and remethylaton which reliesonfolate and
IHD, ischemic heart disease vitamin B . Thisamino acidisbeingincreasingly rec-
ognized asan independent risk factor in vascular dis-

INTRODUCTION eases. Although the hypothesis of association of

hyperhomocysteinemiawith atherosclerosswasgiven
Homocysteine (Hcy) isatoxic, nonproteinogenic  inearly 60’s, it failed to get acceptance at that time.
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But recent studies are now confirming thetrend. On
the basisof recent retrospective, prospective and epi-
demiological studiesfrom Europe USA and Canada,
itisnow widely accepted that hyperhomocysteinemia
isanindependent risk factor for cardiovascular dis-
easeseven after negating the effect of other traditiona
risk factors. Evidence from these studies has also
shown theassoci ation between Hey andischemic heart
disease (IHD) to be equally valid in both men and
women. A metaanalysisof 17 studiesinvolving 5230
individuals suggest that alpmol/l increasein Hey con-
centration isassociated with 10%increasein IHD risk.
A large case control multicentre Europeantrialsin-
volving men and women younger than 60 years of age
found a 2.2 times higher risk of coronary and other
vascular diseasesin thosewith plasmatHcy levelsin
thetop fifthsof thenorma rangeascompared to those
inthebottom four fifths. Thisrisk wasindependent of
other risk factors but was notably higher in smokers
and hypertensives¥. Therisk rosefrom 3,8%inthose
with lowest level s (bel ow Qumol/l) to24.7%with the
highest level (>15umoal/l).

Serum Hcy levelsare found to beraised in both
folateand vitamin B, deficiency. Studieshave shown
that at serum folatelevel sabove 15ng/ml ,Hcy levels
are at alow normal plateau .Patients taking regular
multivitamin supplementshavehigher folateand vitamin
B,, levelsand lower serum Hey levels, than those not
taking supplements?.

Mortality dueto IHD is40% higher in Indiansas
compared to Europeansand thisincreased mortality is
independent of risk factorslike cigarette smoking, hy-
percholesterolemiaand hypertension. IndianAsansare
reported to have reduced intake of vitamin B, and
folate, whichincreasesthe Hey levelsand thereby in-
creasingtherisk of IHD.

EXPERIMENTAL

45 patients in the age group 30- 55 years, with
myocardial infarctionweretaken up for study. All the
patients had e ectrocardiogram (ECG) changes sugges-
tiveof MI. Troponinl ultralevelswereestimatedinall
of themto confirm MI. Serum homocysteine, vitamin
B,,andfolatelevelswereeva uated and compared with
40 normal controlsof the sameagegroup. Thenorma
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vauesfor serum homocysteinelevel wastaken as3.7-
13.9 p mol/l, serum folate as >5.8ng/ml, serum vitamin
B,, @215-916pg/ml and serum Troponinl ultraas 0-

1.5ng/ml.

Exclusion criterion
Following patientswereexcluded from the present

sudy:

1 The personswho weresmokersand a cohaolics.

2 The patients who were on regular multivitamin
therapy.

3 Thosewho had other risk factorsfor IHD like hy-
pertension, diabetes, and family history of IHD,
dydipidaemia, severeanaemia, hypothyroidismand
rend dysfunction.

Theserum sampleof al the patientswastaken up
and evauated for all the parametersby chemilumines-
cenceusngADVIA CENTAUR CP(Siemens).

RESULTS

Thisstudy included 15.55% females and 84.5%
males. Whilst in control group 27.5 % werefemales
and 72.5% were males. Most of the patients
(37.7%) were in the age group of 46 -50 years
(TABLE1& 2).

Themean serum homocysteineinthepatientswith
MI was 21.72 pmol/l and 8. 34 umol/l in controls.
Hyperhomocystinemiawas observed in 68.4% males
and 42.8 % femal esin the cases. Whilst in the control
group none of femal es had hyperhomocystinemiaas
against 6.89% of males(TABLE 3).

Vitamin B, , deficiency wasseenin 25/45 casesand
18/40 controls(TABLE 4).

Mean B,, levelsin case group was 284.52pg/ml
and in control group it was 564.16pg/ml.

However serumfolatelevel wasnormal inall the
subjects.

DISCUSSION

Themean Hey leve in caseswas 21.72umol/l and
inthecontrol group it was 8.3472umol/l and the dif-
ferencewasstatistically significant. Out of the40 con-
trols, only 2 (5 %) had high Hcy levels, oneintheage
group 41-45 years and the other in the age group of
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TABLE 1: Association of agewith serum homocysteine (wmol/
[) in cases
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TABLE 2: Association of agewith serum homocysteine (umol/
I)in controls

Serum Homocysteine(pmol/l)

Serum homocysteine(iumol/l)

Ageinyears Total Ageinyears Total
Abnormal Normal Abnormal Normal
30-35 2 1 3 30-35 - 7 7
36-40 4 2 36-40 - 12 12
41-45 9 4 13 41-45 1 11 12
46-50 10 7 17 46-50 - 6 6
51-55 4 2 6 51-55 1

TABLE 3: Sexwisedistribution of hyperhomocysteinemia
(wmol/l )in cases and controls

TABLE 4: Correlation between serum homocysteineand vi-
tamin B, levelsin casesand controls

Cases Controls Cases Controls
Abnor mal Normal Abnor mal Nor mal Males Females Males Females
Mae 26 12 2 27 26/38 3/7 2/29

) X oy o) (egaze) (4zesw) (689w) O
Female 4 - 11 y (normal) 12138 47 2729 1111
Total 29 16 238 (31.57%) (57.14%) (93.1%) (100%)
(64.5%) (35.5%) (5%) (95%) (abnormal) 23/38 27 13/29 5/11

. . : 60.5206) (28.57%) (44.82%) (45.45%
51 to 55 years, while the remaining 38 (95%) had  VitBz voma) ( 15,38") ( el 0 ( 16,29°) ( e )

normal vaues. In astudy conducted by Jagdish et al
B3 young pati ents <40 years had significantly higher
Hcy levelsthan older patients (>40yrs) whilethere
was no significant difference between the control
groups. Studies of healthy men and women indicate
that certain acquired and genetic determinants can &f -
fect Hey levels. Women tend to havelower basal lev-
elsthan men, and neither contraceptive nor hormone
replacement therapy seemsto significantly alter the
levels. Studiesdoneby Mayer et al.[4 and Stein et al
also showed thesmilar finding of higher levelsof Hey
in malesascompared to females.

Vitamin B, deficiency wasseenin 25/45 casesand
18/40 controls. Most of the patientswho had abnor-
ma Hcy levelsin casegroup weredeficientin B, also.
Only 3 caseswith high homocysteinehad normal B,
levels. Out of 18 controlsthat had low vitamin B, lev-
els, 2 had hyperhomocysteinemia. None of the con-
trolswithnorma B, levelshad hyperhomocysteinemia
(TABLE 3). Amongst thosewho weredeficientin B,
incases67.3% werevegetarianswhilst in control group
46.7% were vegetarians. The CRISIS Cohort of
Ygniksshowed that low vitamin B,, concentration and
hyperhomocysteinemiawas common in Indian men,
particularly invegetariang®.

Serumfolatewasnormal inall cases, 60% of such
caseshad high Hey levels2 controlswithhigh Hey level

(39.47%) (71.42%) (55.17%) (54.54%)

had norma serumfolate. Thiswasnot statistically sg-
nificant.

Thus, asignificant correlation wasfound between
high Hcy levelsin recent acute coronary syndrome
that also had low vitamin B , levels. Vegetarians had
relatively high Hey and low B, levels. Hencevitamin
supplementation could have someimportant rolein
reducing homocysteineleve. Mdinow et d .1 reported
no effect of folate supplements on the plasmaHcy of
coronary artery disease patients.In contrary Schorah
et d.[ found that an additional folic acid supplement
resultedinasignificant fal intheplasmaHcy.Wald et
al.® and Rydlewicz et d.1¥ in 2002 demonstrated that
atleast 400ug/day of folic acid was necessary to elicit
an optimal reduction of plasmaHcy in patientswith
IHD.
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