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Abstract C677T (rsi1801133) and A1298C (rsi1801131)
MTHFR gene polymorphisms and/or nutritional deficiency
of folate/vitamin B12 leading to hyperhomocysteinemia is
an established risk factor for CAD. The objective of this
study was to evaluate the clinical usefulness of association
between MTHFR C677T (rs1801133) and AI298C
(rs1801131) polymorphisms with serum homocysteine,
folate and vitamin B12 in addition to conventional car-
diovascular risk factors in patients with young CAD.
Genomic DNA was isolated from the whole blood.
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Genotyping of MTHFR C677T (rs1801133) and MTHFR
AI298C (rs1801131) polymorphisms in young CAD
patients and healthy controls was performed by ARMS-
PCR method. Serum homocysteine, vitamin B12 and folate
were estimated by CMIA and lipid profile parameters were
measured by automated chemistry analyzers. Serum
homocysteine levels were significantly higher but serum
folate and vitamin B12 levels were not significantly dif-
ferent among young CAD group as compared to control
group. Statistically significant hyperhomocysteinemia was
observed in carriers of T allele for MTHFR 677C/T
(rs1801133) genotype in young CAD group but this asso-
ciation was not significant for MTHFR 1298A/C
(rs1801131) polymorphism. The association between
hyperhomocysteinemia and CAD in young group was not
independent of conventional cardiovascular risk factors.
Risk of hyperhomocysteinemia and young CAD could be
monitored by MTHFR polymorphism detection followed
by serum homocysteine, folate and vitamin B12 measure-
ments. The findings could help to prevent or delay the
occurrence of young CAD through appropriate measures.

Keywords Young CAD - MTHFR C677T - MTHFR
AI1298C - Homocysteine - Folate - Vitamin B12

Introduction

Atherosclerosis leading to coronary artery disease (CAD)
in young Indian population less than 45 years of age is
looming large as a cause of morbidity and mortality in
recent years. In young CAD patients, established risk fac-
tors like hypertension, diabetes mellitus, smoking, central
obesity, family history of heart disease, dyslipidemia are as
important as in old CAD patients [1]. But many variations
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are observed in the prevalence of these risk factors in
young CAD leaving the blank arena for the research. An
elevated level of serum homocysteine (> 15 pumol/L) is an
independent established risk factor for CAD due to its role
in the initiation of endothelial dysfunction [2]. Mild to
moderate elevation in serum homocysteine levels could be
due to nutritional factors like deficiency of vitamin B12
(cobalamin) and folate. This is because of their involve-
ment as cofactor and methyl group donor respectively in
the methylation of homocysteine to methionine. Methylene
tetrahydrofolate reductase (MTHFR) enzyme is responsible
for reducing serum homocysteine levels by converting it
into methionine. Methyltetrahydrofolate is methyl group
donor in homocysteine re-methylation metabolism. Genetic
factors like mutation in the gene coding for the MTHFR,
the regulatory enzyme in the reduction of 5,
10-methylenetetrahydrofolate to 5-methyltetrahydrofolate,
is responsible for hyperhomocysteinemia [2, 3].

MTHFR gene is located on the short arm of chromosome
1 at 1p36.3. A common single nucleotide polymorphism
(SNP) C677T (rs1801133), where cytosine is replaced by
thymine at 677 position (exon 4) of MTHFR gene which
results in substitution of an alanine to a valine at codon 222
in N-terminal catalytic domain of protein. The encoded
protein has reduced activity at temperature 37 °C and
higher hence called thermolabile variant [4]. MTHFR TT
genotype has been associated with increased serum
homocysteine level which is an established risk factor for
CAD. Another polymorphism in MTHFR gene is seen in
exon 7 at 1298 position where adenine (A) is replaced by
cytosine(C) with subsequent substitution of a glutamate
codon at position 429 to an alanine in amino acid sequence
within C-terminal regulatory domain of protein. A/298C
(rs1801131) mutation in MTHFR has also been described
as a cause of reduced enzyme activity though it is con-
sidered less than conferred by C677T [4, 5]. Several studies
have reported that C677T (rsi801133) and AI1298C
(rs1801131) MTHFR gene polymorphisms are crucial in
determining the serum homocysteine levels, which if ele-
vated, can lead to CAD [3-5]. However, there is paucity of
data on the serum homocysteine, folate and vitamin B12
levels and their association with MTHFR C677T
(rs1801133) and A1298C (rs1801131) gene polymorphism
in young CAD patients. Hence, the present study was
carried out to evaluate the association between serum
homocysteine levels with MTHFR C677T (rs1801133) and
AI298C (rs1801131) polymorphism in young CAD
patients. Association between C677T (rsi801133) poly-
morphism and serum homocysteine levels are also affected
by dietary folate intake [4, 5]. Hence, additionally, we also
evaluated the correlation between serum homocysteine and
serum folate as well as vitamin B12 and studied association
between serum folate and vitamin B12 levels and MTHFR

C677T (rs1801133) and A1298C (rsi801131) polymor-
phism in young CAD patients.

Materials and Methods

In the present case—control study, we included total ninety
participants further divided into two groups with forty five
patients with young CAD as cases and forty five healthy
volunteers as controls. The young adult CAD patients
included in this study were diagnosed first time for CAD at
the Cardiovascular Department of our University affiliated
Medical College and Tertiary Care Hospital, Pune, India,
between June 1, 2018 and September 30, 2019. The study
protocol was approved by institutional ethical committee
and informed written consent was obtained from all
patients and healthy volunteers prior to their enrollment.
Inclusion criteria for young CAD group was confirmed
diagnosis of CAD by diagnostic percutaneous coronary
angiography with maximum luminal narrowing estimated
by visual analysis of 15 coronary segments by the cardi-
ologist. Clinically relevant CAD was defined as the
occurrence of > 1 stenosis of > 40% in > 1 of 15 coro-
nary segments. Patients enrolled in young CAD group were
34 males and 11 females in between age group of 18-45
years. Control group was formed by healthy volunteers
(males = 34, females = 11) of age group ranging 1845
years who attended the institute for routine yearly health
check-up. Patients with diabetes mellitus, hepatic and
kidney diseases, family history of heart disease or on
vitamin supplementation which could affect serum homo-
cysteine levels were excluded from the study. 2.5 ml of
blood sample was collected from ante-cubital vein in
EDTA vacutainer and 2 ml in plain vacutainer under all
aseptic precautions. Serum was separated after centrifu-
gation at 2000 g for 10 min from plain vacutainer.

Estimation of Serum TC, TG, HDL-C, Vitamin B12,
Folate and Homocysteine

Serum total cholesterol (TC) levels were measured by
cholesterol oxidase-peroxidaseaminoantipyrine (CHOD-
PAP) enzymatic colorimetric method [6]. Serum high-
density lipoprotein cholesterol (HDL-C) levels were mea-
sured by direct enzymatic method [7]. The glycerol phos-
phate  oxidase-peroxidaseaminoantipyrine (GPO-PAP)
enzymatic colorimetric test was used to estimate serum
triglyceride levels [8]. Friedewald formula was used to
calculate serum low-density lipoprotein cholesterol (LDL-
C) levels. Serum homocysteine, vitamin B12 and folate
were measured by Chemiluminiscent Microparticle
Immuno Assay (CMIA) according to instructions of kit
manufacturers [9]. The required kits were purchased from
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Abbott ARCHITECT. All the parameters were analysed on
automated biochemistry analyzers in NABL (National
Accreditation Board for Testing and Calibration Labora-
tories) accredited Biochemistry department of central
clinical laboratory of our hospital.

Isolation of Genomic DNA and MTHFR
Polymorphism Analysis by ARMS PCR

Genomic DNA was isolated from the whole blood col-
lected in EDTA vacutainer using commercially available
DNA isolation kit (GeNei "™ Whole Blood DNA Extrac-
tion Kit, Genei Laboratories Private Laboratories) accord-
ing to protocols of the manufacturer [10]. Genotyping of
MTHFR C677T (rsi801133) and MTHFR AI298C
(rs1801131) polymorphisms was performed by amplifica-
tion-refractory mutation system- polymerase chain reaction
(ARMS-PCR) method using a commercially available kit
(GeNei ™ PCR Master Mix, Genei Laboratories Private
Laboratories). The primer sequences were:

For MTHFR- rs1801133 (C/T) Forward inner primer-A
(T allele): TTGAAGGAGAAGGTGTCTGCGGGCGT,

Reverse inner primer —-B (C allele): CAAAGAAAA
GCTGCGTGATGATGAAATAGG,

Forward outer primer- C
CTCACTGTTTTAGTTCAGGC,

Reverse outer primer- D (5’—3’): GTGAGAGTGGG
GTGGAGGGAGCTTATG.

For MTHFR- rs1801131 (A/C) Forward inner primer- A
(A allele): GTGGGGGGAGGAGCTGACCAGTGAGGA
Reverse inner primer-B (C allele): GGTAAAGAACG
AAGACTTCAAAGACACCTG,

Forward outer primer- C (5—3’): GGCCTGCAGA
CCTTCCTTGCAAATACAT,

Reverse outer primer- D (5°—3’): ACTTACCCTTC
TCCCTTTGCCATGTCCA.

The PCR protocol followed was: Initial denaturation at
94 °C for 5 min, then 40 cycles (Denaturation at 94 °C for
30 s, annealing at 60 °C for 30 s, and extension at 72 °C for
30 s), and final extension at 72 °C for 7 min. In post-PCR
process, 5 pl of PCR product was loaded on 3% agarose gel
along with DNA ladder to confirm size of PCR product and
results were interpreted. In C677T (rs1801133) genotyping,
TT mutant genotype amplicon size was 189 bp while for
CC Wild it was 273 bp. In case of AI298C (rsi801131)
genotyping, AA wild genotype amplicon size was 232 bp
while for CC mutant it was 334 bp.

(5—3’):CCCAGCCA

Statistical Analysis
Data collected by using a structured form was entered in

MS excel sheet. Using SPSS 24.0 version IBM USA data
was analyzed. Normality test was carried out by using
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kolmogrov Smirnov test where the p value was 0.2 which
was statistically not significant and hence data was nor-
mally distributed. Large variance can exist depending upon
the observed values and wide normal range of few
parameters in this study like for serum folate and serum
vitamin B12. Qualitative data was expressed in terms of
percentages and proportions. Quantitative data was
expressed in terms of Mean + standard deviation. Chi
square test was used to determine association between two
qualitative variables. Comparison of mean and SD between
two groups was done by using unpaired ‘t’ test to assess
significance of the mean difference between groups.
Descriptive statistics of each variable was presented in
terms of mean, standard deviation and standard error of
mean. Correlation between two quantitative variables was
assessed by using Pearson’s correlation coefficient test (r).
P <0.05 was considered as statistically significant.
P value of < 0.001 was considered as statistically highly
significant.

Results

In the present study, we observed statistically significantly
higher levels of systolic blood pressure, diastolic blood
pressure and waist to hip ratio in the cases as compared to
controls. However, there was no statistically significant
difference in BMI between cases and controls (Table 1).
Mean age of control group was 32.49 + 7.11 years and of
cases was 36.46 + 6.98 years. P value of comparison was
0.008 making the difference statistically significant.

Further, significantly higher serum levels of total
cholesterol (Sr. TC), triglycerides (Sr. TG) and VLDL
cholesterol were observed in the cases as compared to
levels in controls. However, serum HDL cholesterol (Sr.
HDL-C) and serum LDL cholesterol (Sr. LDL-C) between
patients and control group were not statistically signifi-
cantly different. However, young CAD group had signifi-
cantly higher TC/HDL-C ratio and LDL-C/HDL-C ratio as
compared to ratio in control group (Table 2).

Significantly higher serum homocysteine levels were
found in the young CAD group as compared to levels in the
control group. However, serum folate and serum vitamin
B12 were not statistically significantly different in cases as
compare to levels in controls (Table 3).

For MTHFR 677 C/T (rs1801133) polymorphism the
frequencies of genotype distribution CC, CT and 7T were
75.6% versus 62.2%, 20% versus 37.8% and 4.4% versus
0.0% in cases versus controls respectively. However, no
statistically significant difference was observed between
young CAD group and control group for C677T
(rs1801133) polymorphism (P = 0.23, chi square = 2.87).
For MTHFR 1298 A/C (rs1801133) variant, the frequencies
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Table 1 Clinicopathological

characteristics of study groups Group N Mean SD P Inference
Systolic BP Cases 45 130.00 15.83 < 0.0001 Highly significant
Controls 45 120.18 3.44
Diastolic BP Cases 45 90.73 11.23 < 0.0001 Highly significant
Controls 45 81.33 3.19
BMI Cases 45 25.81 4.58 0.364 Not significant
Controls 45 24.81 2.85
W/H ratio Cases 45 1.11 0.13 < 0.0001 Highly significant
Controls 45 0.88 0.06
;[;E:z lzipil?leg ;gtflsléhe results of Group N Mean SD P Inference
Sr. TC (mg/dL) Cases 45 181.93 51.80 0.009 Significant
Controls 45 158.20 28.85
Sr. TG (mg/dL) Cases 45 171.98 106.83 0.002 Significant
Controls 45 113.13 59.86
Sr.HDL-C (mg/dL) Cases 45 32.89 9.84 0.141 Not significant
Controls 45 35.89 6.07
Sr.VLDL-C (mg/dL) Cases 45 50.01 66.35 0.019 Significant
Controls 45 24.72 19.76
Sr.LDL (mg/dL) Cases 45 112.44 50.80 0.139 Not significant
Controls 45 99.85 24.77
TC/HDL Cases 45 5.85 1.99 < 0.0001 Highly significant
Controls 45 4.49 0.92
LDL/HDL Cases 45 3.58 1.41 0.003 Significant
Controls 45 2.84 0.74
:;l ?(:leatse, l})lggg?y:f;lr: ;i\éels Parameter N Mean SD P Inference
vitamin B12 St. Folate (ng/ml) Cases 45 570 439 0.898 Not significant
Controls 44 5.90 4.60
Sr. Homocysteine (umol/L)  Cases 45 2648 15.69 < 0.0001 Highly significant
Controls 45 16.49 6.10
Sr. vitamin B12 (pg/ml) Cases 44 302.02  421.83 0438 Not significant

Controls 45

265.80 197.24

of AA, AC and CC were 8.9% versus 13.3%, 62.2% versus
77.8% and 28.9% versus 8.9% in young CAD patient group
versus control group respectively. The most frequent
genotype in both cases (62.2%) and controls (77.8%) was
AC. Whereas CC mutant phenotype was found in much
higher frequency in cases (28.9%) as compared to controls
(8.9%). When we did overall comparison for AI/298C
(rs1801131) polymorphism in both groups we got P value
of 0.051 (chi square = 5.94) which is slightly greater than
the level of significance 0.05 making this association sta-
tistically not significant but this may be due to the small
sample size used in our study.

When we compared results of serum homocysteine,
folate and vitamin B12 with MTHFR genotyping, we found
that for MTHFR 677 C/T (rs1801133) genotyping, carrier
of T allele has higher mean concentration of serum
homocysteine in both cases and controls. However, this
association was statistically significant in only cases of
young CAD patients (P = 0.019). While for MTHFR1298
A/C genotyping, significant association between serum
homocysteine and three genotypes was noted in control
group (P = 0.003), while in cases, this association was not
statistically significant (P = 0.82), though serum homo-
cysteine was higher in concentration in cases as compared
to controls (Table 4). For MTHFR 677 C/T (rs1801133)
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Table 4 Depicts comparison of serum homocysteine according to the MTHFR genotype

Group Parameter Genotype N Mean SD P Inference
Cases Sr. Homocysteine MTHFR 677 C/T CC WILD 34 23.29 14.27 0.019 Significant
CT Hetero 33.29 16.72
TT Mutant 50.00 0.00
MTHFR 1298 A/C AA WILD 28.48 18.81 0.95 Not significant
AC Hetero 28 26.05 16.15
CC Mutant 13 26.78 15.02
Controls MTHFR 677 C/T CC WILD 28 15.80 5.56 0.82 Not significant
CT Hetero 17 17.61 6.92
MTHFR 1298 A/C AA WILD 6 12.33 3.48 0.003 Significant
AC Hetero 35 16.24 5.05
CC Mutant 4 24.88 10.30

genotyping, carrier of T allele has lower serum folate
(Table 5) and serum vitamin B12 levels (Table 6) in both
cases and controls which go with the finding of higher
serum homocysteine observed with T allele, however, this
association was not statistically significant. For
MTHFRI298 A/C (rs1801131), carrier of C allele has
lower serum vitamin B12 values in both cases and controls.
However, no genotypic association was statistically sig-
nificant in both cases and controls.

Using Pearson’s correlation coefficient test, we observed
that serum homocysteine levels were negatively correlated
with both serum folate (r = —0.333, P = 0.025) and serum
vitamin B12 (r = —0.202, P = 0.188) in cases but this
negative correlation was statistically significant with only
serum folate. In the control, statistically significant nega-
tive correlation was found between serum homocysteine
and serum folate as well as serum vitamin BI2
(r=-0411, p=0.006 and r=-0.492, P <0.001
respectively). Negative correlation of serum homocysteine

with serum folate and vitamin B12 marks the importance of
role of both folate and vitamin B12 in homocysteine
metabolism.

Discussion

Hyperhomocysteinemia is a strong and independent risk
factor for coronary artery disease. Serum homocysteine
levels are affected by various genetic and/or nutrient
related factors playing important role in trans-sulfuration or
remethylation reactions of homocysteine [2, 3].

In the present study, statistically significantly higher
levels of serum homocysteine were observed in young
CAD patients (cases) as compared to controls which were
supported by many studies [2, 3, 11, 12]. Previous studies
have reported positive association between C677T
(rs1801133) polymorphism with cardiovascular diseases
[13, 14] while others found no association between C677T

Table 5 Depicts comparison of

Genotype N Mean SD P Inference

MTHFR 1298 A/C

serum folate according to the Group Parameter
MTHFR genotype Cases Sr. Folate
Controls

MTHFR 1298 A/C

MTHFR 677 C/T

MTHFR 677 C/T

CC WILD 34 6.32 471 0.21
CT Hetero 9 341 2.04

TT Mutant 2 5.55 4.45

AA WILD 4 4.83 0.96 0.85
AC Hetero 28 5.60 4.45

CC Mutant 13 6.18 5.02

CC WILD 28 6.71 545 0.12
CT Hetero 17 4.49 1.94

TT Mutant  NIL

AAWILD 6 943 7.58 0.12
AC Hetero 35 543 4.00

CC Mutant 4 4.60 1.02

Not Significant

Not Significant

Not Significant

Not Significant
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Table 6 Depicts comparison of

vitamin B12 according to the Group Parameter Genotype N Mean SD P Inference
MTHFR genotype Cases  Sr. B2 MTHER 677 C/T CCWILD 34 350.18 469.29 038  Not Significant
CT Hetero 9 142.33  66.36
TT Mutant 2 102.00 0.00
MTHFR 1298 A/C AA WILD 378.00 239.81 0.79  Not Significant
AC Hetero 28 320.21 507.64
CC Mutant 13 23425 198.52
Controls MTHFR 677 C/T CC WILD 28 310.54 236.35 0.051 Not Significant
CT Hetero 17 192.12 58.69
MTHFR 1298 A/C AA WILD 6 380.50 262.82 0.26 Not Significant
AC Hetero 35 25477 189.56
CC Mutant 4 190.25 113.45

(rs1801133) polymorphism and risk of CAD [15, 16] and
the available data on MTHFR C677T (rsi801133) poly-
morphisms and risk of cardiovascular disease is conflicting.
In this study, we did not find any association between
C677T (rs1801133) polymorphism and serum homocys-
teine levels which is consistent with some earlier studies
[3, 15-17]. However, in our study, we found higher serum
homocysteine levels among the carrier of T allele in cases
and controls (Table 4). Ilhan N et al. [18] concluded in their
study that homocysteine level was higher in 7T genotypes
in CAD patients compared with CC and CT genotypes and
MTHFR gene polymorphism is an independent risk factor
for essential hypertension but not for CAD. In the present
study also homozygous mutant 77 polymorphism in group
I (n = 2), were having serum homocysteine levels of 50
pmol/L.

Vitamin folate and B12 plays important role in homo-
cysteine metabolism. In this study, lower levels of serum
folate and vitamin B12 were found in carrier of T allele in
both cases and control groups. When we compared average
serum folate and B12 levels, no significant difference was
found between cases and controls (Tables 5 and 6) but
when we correlated serum homocysteine levels with serum
folate and B12, negative association was found between
them in cases as well as controls. This negative association
was statistically significant for serum folate in cases as well
as for serum folate and B12 in controls. John C. Chambers
has shown elevated serum homocysteine levels associated
with low serum folate and B12 levels in Asian population
which could be due to genetic or environmental factors
[17-19]. Moreover, they reported that MTHFR C677T
(rs1801133) mutation does not contribute to elevated
plasma homocysteine concentrations or increased CHD
risk in Indian Asians compared with European whites [17].
Kadziela J et al. [20] reported that serum folic acid and
vitamin B12 levels were not related to the MTHFR geno-
type but homozygotes 7T had significantly higher homo-
cysteine concentration than heterozygotes (C7T) and

homozygotes (CC). Plasma homocysteine concentration
was significantly higher in patients with CAD compare to
controls and correlated significantly with folic acid and
vitamin B12. The findings of our study were consistent
with their reports. Some non-Indian population studies
have shown that hyperhomocysteinemia and the T/T
genotype was a risk factor for early onset of CAD [21, 22].
However, some studies reported no association between
C677T (rs1801133) mutation and risk of CAD [23, 24].
The genotype polymorphism comparison for MTHFR
AI298C (rs1801131) among young CAD patients and
controls were very near to significant level but could not
attain it which could be due to small sample size of our
study. When MTHFR A1298C (rs1801131) polymorphism
was compared with serum homocysteine, folate and vita-
min B12 levels, no significant association was observed
between them (Tables 4, 5, 6). However, serum homo-
cysteine concentration was higher in young CAD patients
as compared to control group (Table 4). Contradictory to
C677T (rs1801133) polymorphism findings, serum folate
and vitamin B12 levels were lower in control group in C
allele carrier for AI298C (rsi1801131) polymorphism
(Table 6). Kolling K et al. [25] demonstrated that MTHFR
gene C677T (rs1801133) or A1298C (rsi801131) poly-
morphisms were not associated with the presence of
angiographic CAD. Although, an apparent association was
noted between elevated level of homocysteine and CAD, it
was not independent of conventional cardiovascular risk
factors. Spiroski I et al. [26] also could not confirm a
significant association of MTHFR C677T (rs1801133) and
MTHFR A1289C (rs1801131) polymorphisms with occlu-
sive artery disease or deep venous thrombosis in Mace-
donians, except for the safeguarding effect of MTHFR/
CA:CC diplotype against occlusive artery disease. Doma-
gala TB et al. [27] reported that the polymorphisms
C677T(rs1801133) and AI1298C(rsi1801131) of MTHFR
and fasting plasma homocysteine levels do not seem to be
significant risk factors for venous thromboembolic disease.
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Hanson NQ et al. [28] have shown that the prevalence of
the C677T (rs1801133) and A1298C (rsi801131) poly-
morphisms did not differ among individuals with CAD,
DVT, or those without documented vascular disease. In
contrast to the C677T (rsi801133) polymorphism, the
AI298C (rs1801131) polymorphism was not associated
with increased fasting total serum homocysteine. Our
findings were in similar line with their reports. The
prevalence of MTHFR C677T (rsi801133) and A1298 C
(rs1801131) polymorphism was subjected to variation in
different geographical regions, ethnicity, races, environ-
mental influences, dietary folate intake and other life-style
factors giving conflicting results. Friso S et al. [5] reported
no additional effect of AI298C (rsi801131) on total
plasma homocysteine in 148 combined heterozygotes
compared with 98 heterozygotes for the C677T alone.
These findings emphasize the hypothesis that MTHFR
genotypes may interfere with coronary artery disease risk
only when an unbalanced nutritional status leads to raised
total plasma homocysteine levels. We found significantly
elevated serum homocysteine levels in young CAD group
as compare with control group which was significantly
associated with C677T (rs1801133) polymorphism in
young CAD patients but not in AI298C (rsI801131)
polymorphism. This supports the hypothesis that C677T
(rs1801133) mutation affects the thermoliability and
decreases activity of MTHFR, the regulatory enzyme in
remethylation of homocysteine and thus leading to hyper-
homocysteinemia which is independent risk factor for
CAD. We did not find significant difference between serum
folate and vitamin B12 levels among young CAD patients
and control group but negative association was found
between serum homocysteine and folate as well as vitamin
B12 levels in young CAD group and control group, ear-
marking the role of vitamin folate and B12 in homocys-
teine metabolism.

In addition to this, in the present study, we found sig-
nificantly higher levels of serum total cholesterol, triglyc-
erides, TC/HDL-C and LDL-C/HDL-C ratio. Serum LDL-
C was higher and HDL-C was lower in young CAD group
as compare to controls but it was not statistically significant
(Table 2). These findings were much similar to the reports
of Gupta S et al. [6]. Moreover, significantly higher systolic
BP, diastolic BP and w/h ratio was observed in young CAD
group as compared to control group (Table 1). These
conventional risk factors might also be contributing to the
pathogenesis of CAD among young age patients.

We were among very few researchers who could suc-
cessfully show that MTHFR C677T (rs1801133) and
AI298C (rs1801131) polymorphisms in young CAD
patients could lead to hyperhomocysteinemia which fills
the role of cardiac biomarker in prediction of young CAD
risk. The novelty of this study was that we have studied
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association between serum folate, vitamin B12 status along
with traditional risk factors with MTHFR polymorphisms
as well as hyperhomocysteinemia in young CAD for the
first time. This would help to shift focus of preventive
cardiology test panel on single nucleotide gene polymor-
phisms especially in young CAD which has got polygenic
pathophysiology in different ethnic population. The limi-
tation of our study was that we have conducted preliminary
study with a small sample size to establish link between
MTHFR C677T (rsi801133) and AI298C (rsi801131)
polymorphism with serum homocysteine, folate and B12
levels in young CAD group. Additional studies with larger
sample size are needed to define the influence of MTHFR
C677T (rs1801133) and AI298C (rs1801131) genotyping
in pathogenesis of young CAD patients.

In conclusion, the findings of our study suggests that
elevated serum homocysteine levels were associated with
increased risk of CAD in young age group (< 45 years)
independent of MTHFR C677T (rsi801133) and A1298C
(rs1801131) polymorphisms. The significant hyperhomo-
cysteinemia (> 15 pmol/L) was associated with C677T
(rs1801133) polymorphism in young CAD group. This
association between hyperhomocysteinemia and CAD in
young group was not independent of conventional cardio-
vascular risk factors. Young age population being impor-
tant part in population pyramid of any country, risk of
hyperhomocysteinemia and CAD could be monitored by
MTHFR polymorphism detection followed by serum
homocysteine, folate and vitamin B12 measurement and
appropriate measures could be taken to prevent or delay the
occurrence of CAD. In further scope, longitudinal follow
up of group I participants could be done for predicting
development of future cardiac event.
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