
	 Folate deficiency resulting from low consumption 
of vegetables and fruits is associated with increased 
risk of several cancers, including colorectal cancer. 
An important biological function of folate is to 
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Background & objectives: Methylenetetrahydrofolate reductase (MTHFR) is a critical enzyme in folate 
metabolism and involved in DNA synthesis, DNA repair and DNA methylation. The two common 
functional polymorphisms of MTHFR, 677 C→T and 1298 A→C have shown to impact several diseases 
including cancer. This case-control study was undertaken to analyse the association of the MTHFR gene 
polymorphisms 677 C→T and 1298 A→C and risk of colorectal cancer (CRC).
Methods: One hundred patients with a confirmed histopathologic diagnosis of CRC and 86 age and 
gender matched controls with no history of cancer were taken for this study. DNA was isolated from 
peripheral blood samples and the genotypes were determined by PCR-RFLP. The risk association was 
estimated by compounding odds ratio (OR) with 95 per cent confidence interval (CI).
Results: Genotype frequency of MTHFR 677 CC, CT and TT were 76.7, 22.1 and 1.16 per cent in 
controls, and 74, 25 and 1.0 per cent among patients. The ‘T’ allele frequency was 12.21 and 13.5 per cent 
in controls and patients respectively. The genotype frequency of MTHFR 1298 AA, AC, and CC were 
25.6, 58.1 and 16.3 per cent for controls and 22, 70 and 8 per cent for patents respectively. The ‘C’ allele 
frequency for 1298 A→C was 43.0 and 45.3 per cent respectively for controls and patients. The OR for 
677 CT was 1.18 (95% CI 0.59-2.32, P = 0.642), OR for 1298 AC was 1.68 (95% CI 0.92-3.08, P = 0.092) 
and OR for1298 CC was 0.45 (95% CI 0.18-1.12, P = 0.081). The OR for the combined heterozygous state 
(677 CT and 1298 AC) was 1.18 (95% CI 0.52-2.64, P =0.697).
Interpretation & conclusion: The frequency of the MTHFR 677 TT genotype is rare as compared to 1298 
CC genotype in the population studied. There was no association between 677 C→T and 1298 A→C 
polymorphisms and risk of CRC either individually or in combination. The homozygous state for 1298 A→C 
polymorphism appears to slightly lower risk of CRC. This needs to be confirmed with a larger sample size.
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provide methyl groups required for intracellular 
methylation reactions and de novo DNA synthesis. 
Folate deficiency is thought to be carcinogenic through 
disruption of DNA methylation, synthesis and impaired 
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DNA repair1. However, folate requires metabolic 
transformation catalysed by several enzymes including 
methylenetetrahydrofolate reductase.

	 MTHFR has a major impact on the regulation 
of the folic acid pathway due to the conversion of 5, 
10 methylenetetrahydrofolate (methylene- THF) to 
5-methyl-THF. The two common polymorphisms 
of the MTHFR gene are 677 C→T and 1298 A→C 
which are known to reduce the enzyme activity leading 
to a decreased pool of methyl-THF and associated 
with hyperhomocysteinemia, particularly in folate 
deficiency. The 677 C→T transition (exon 4) causes 
an amino acid substitution from alanine to valine at 
codon 222 within the catalytic region of the enzyme. 
The 1298 A→C substitution is within the proposed 
regulatory region of the methylenetetrahydrofolate 
reductase enzyme and may influence overall enzyme 
function, particularly in combination with the 677 
C→T polymorphism2-4.  

	 MTHFR variants are known to influence disease 
processes and several studies have been reported 
on reduced enzyme activity and the susceptibility to 
different disorders, including vascular diseases, neural 
tube defects and cancer. Homozygous for MTHFR 677 
C→T and 1298 A→C polymorphisms have been shown 
to reduce the risk of CRC and acute lymphoblastic 
leukaemia5,6. Considerable ethnic variations have been 
reported in the frequency of the 677 C→T and 1298 
A→C polymorphisms.

	 This case control study looks at the association of 
the 677 C→T and 1298A→C genetic polymorphisms 
in the MTHFR gene and risk of CRC in a predominantly 
South Indian population.

Material & Methods

	 A total of 100 patients have been randomly 
selected from among the patients attending the Surgical 
Oncology outpatient department of the Kidwai 
Memorial Institute of Oncology, Bangalore. Patients 
initially selected for the study were those clinically 
diagnosed as having CRC and were definitely included 
in the study after histopathological confirmation. 

	 Eighty six age and gender matched healthy 
individuals without gastrointestinal symptoms or 
family history of cancer, belonging to the same socio-
economic group formed the control group from among 
our hospital attenders and attenders of patient’s other 
than cases enrolled into this study. The study was 
carried out between February 2006 and February 2008 

and included a predominantly South Indian population. 
The study protocol was approved by the Institutional 
Ethical Committee and informed consent was obtained 
from the subjects under study. 

DNA extraction: Five ml of blood was collected from all 
subjects in tubes containing dipotassium EDTA as anti 
coagulant. Genomic DNA was isolated from peripheral 
leukocytes following the standard phenol- chloroform 
extraction method7. DNA thus obtained was stored at 
-80° C till analysis. The quantity and purity of DNA 
was checked by spectrophotometric analysis and gel 
electrophoresis.

Genotyping of the MTHFR polymorphisms: Custom 
synthesised primers and other PCR reagents namely Taq 
polymerase, 10x PCR buffer, dNTPs, MgCl2 and Hinf1 
were purchased from Bangalore Genie (India). MboII 
was procured from Fermentas (USA). Polymerase 
chain reaction (PCR) and restriction fragment length 
polymorphism (RFLP) was employed to study the two 
common MTHFR polymorphisms namely 677 C→T 
and 1298 A→C.

677 C→T polymorphism: The method described 
by Frosst et al8 was used for detection of 677 C→T 
polymorphism. A length of 198 base pairs on exon 4 
of MTHFR gene was amplified using   5’ TGA AGG 
AGA AGG TGT CTG CGG GA 3’  as forward    primer  
and 5’ AGG ACG GTG CGG TGA GAG TG 3’as 
reverse primer. The C to T polymorphism at codon 677 
introduces a restriction site for enzyme Hinf1. The PCR 
was carried out in a total volume of 25 μl containing 
about 200 ng/ml genomic DNA, 2 μl of 2.5mM of each 
of the dNTP’s, 0.5 μl of 25 mM MgCl2, 10 pmol of 
both primers and 0.5U Taq polymerase. PCR cycling 
conditions were an initial denaturation step at 94° C 
for 5 min, and 30 cycles of the following: 94°C for  
1 min, 57°C for 1 min and 72°C for 15 sec. This was 
followed by a 10 min extension at 72°C.

	 Restriction digestion with Hinf1 was carried out 
on 1μl buffer, 1 μl (10 U) of Hinf1, 4 μl water and  
4 μl of PCR amplicons and incubated at 37°C for 4 to 
6 h. The digested product was sized by electrophoresis 
on a 10 per cent non denaturating polyacrylamide gel 
and genotype was determined by examination of 0.2 
per cent ethidium bromide stained gels under a UV 
transilluminator. Wild type (677CC) shows a single 
band of 198 bp. The presence of the ‘T’ allele introduces 
a cut among heterozygous (677 CT) and 3 bands of 
198, 175 and 23 bp were seen. The homozygous (677 
TT) have two bands of 175 bp and 23bp (Fig. 1).
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	 1298A→C polymorphism: 1298 A→C mutation 
was analysed by the method described by Ramadevi et 
al9 PCR amplification of exon 7 of MTHFR gene using 
5’CTT TGG GGA GCT GAA GGA CTA CTA C-3’ 
as forward primer and 5’CAC TTT GTG ACC ATT 
CCG GTT TG-3’ as reverse primer results in a 163-
bp product. The PCR product was digested with MboII 
restriction enzyme. 1298 A→C mutation abolishes one 
restriction site of MboII, resulting in the merger of the 
56 and 28 bp bands into 84 bp. The PCR conditions 
were similar to MTHFR 677 C→T polymorphism 
except that the primer concentrations were 30 pmol.

	 Restriction digestion with MboII was carried 
out on 1μl buffer, 0.5 U of MboII, 4.5 μl water and 
4 μl of PCR amplicon and incubated at 37°C for 10 
to 12 h. The MboII digested product was sized on a 
20 per cent polyacrylamide gel. The gel was stained 
with 0.2 per cent ethidium bromide and viewed 
under a UV transilluminator. Wild type (1298 AA) 

produced fragments of 56 bp, 30/31 bp, 28 bp and 18 
bp. Heterozygous (1298 AC) produced fragments of 
84, 56, 30/31, 28 and 18 bp, whereas homozygous for 
1298 polymorphism (1298 CC) produced 84, 30/31 and  
18 bp (Fig. 2).

	 The PCR and RFLP were carried out in batches 
of 15-20. In each batch apart from positive control for 
homozygous and heterozygous, a few samples whose 
genotype was known from pervious batches were run 
to check repeatability. Some samples were randomly 
genotyped by two different individuals to check sample 
replicability and found to be repeatable. In all about 20 
per cent of study samples were analysed in duplicate, 
with 100 per cent concordance in genotype calling.

Statistical analysis: Data were analysed using SPSS 
16.0 and STATA 9.0. The frequency of genotype was 
determined by direct counting. OR and 95 per cent CI 
were estimated as a measure of association between 
genotype and CRC. Conformity to Hardy-Weinberg 
equilibrium was determined by Chi square (χ2) test/ 
Fisher’s exact test (two tailed). A P value of < 0.05 was 
considered statistically significant. 

Results 

	 Patients and controls were matched for age, sex 
and socioeconomic status. Of the 100 patients, 60 were 
males and 40 females (age 17-75 yr; mean 58 yr) and 
mean age was 57 yr for controls.

	 Frequency of MTHFR 677 CC, CT and TT were 
76.7, 22.1 and 1.16 per cent in controls, and 74.0, 25.0 
and 1.0 per cent among patients (Table I). The ‘T’ allele 
frequency was 12.21 and 13.5 per cent in controls and 
cases respectively. The frequency of MTHFR 1298 AA, 
AC, and CC were 25.6, 58.1 and 16.3 per cent for controls 
and 22.0, 70.0  and 8.0 per cent for patients respectively. 
The ‘C’ allele frequency for 1298 A→C was 43.0 and 
45.34 per cent (Table I). The genotype distribution pattern 
for 677 C→T followed the Hardy- Weinberg equilibrium 
with a P value of 0.667 and 0.481 for controls and cases 
respectively. The genotype distribution for 1298 A→C 
polymorphism followed the Hardy- Weinberg equilibrium 
in controls (P= 0.109) which was significantly different 
from the patient groups (P = 0.001).

	 Table II shows the combined genotype distribution 
for both polymorphisms. The heterozygous/
homozygous state for both polymorphisms showed a 
1.48 fold increased risk of CRC, with a 95 per cent 
confidence limit of 0.83-2.65 and a P value of 0.182 
which was not significant. 

Fig. 2. Lane 1 and 2 heterozygous mutant (1298 AC), lane 3, 4 and 5 
wild types (1298 AA) and lane 5 homozygous mutant (1298 CC).

Fig. 1. Lane 1 and 3 homozygous mutant (677 TT) lane 2 and 5 
heterozygous mutant (677 CT) and lane 4 wild type (677 CC).
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Discussion 

	 Variant forms of MTHFR are associated with 
increased risk to several diseases like neural tube 
defects, Down’s syndrome, vascular disease, stroke, 
male infertility and cancer10,11. MTHFR polymorphisms 
have been hypothesized to be protective against 
certain types of cancer as the reduced enzyme activity 
shunts more of the folate substrate, methylene-THF 
towards thymidylate synthesis and away from DNA 
methylation. However, when the folate intake is 
deficient, both DNA methylation and thymidylate 
synthesis may be impaired in patients with MTHFR 
polymorphisms leading to carcinogenesis. Among 
cancer, the polymorphic form of 677C→T is known to 
increase the risk of cervical, esophageal, endometrial 
and breast cancers while decreasing the risk of ALL 
and colorectal cancer12-15,6,5.

	 Several epidemiological studies have focused 
on associations between MTHFR polymorphisms 
and colon cancer. Homozygous (TT) individuals 
have reduced incidence of colorectal cancer, and the 

incidence could be further modified by age, dietary 
habits and life style6,16.  

	 In our study we have found only one homozygous 
(677 TT) genotype in each group. A number of 
published studies have also reported low prevalence of 
homozygous genotype (TT) for MTHFR 677 both in 
their control group and among cases5,9,10. Le Marchand 
et al17 in a multiethnic cohort study reported that the 
frequency of the ‘T’ allele was relatively low in African 
Americans and Native Hawaiians and they have also 
reported an inverse association between colorectal 
cancer risk and the TT genotype.  This association was 
similar in both sexes, stronger at high levels of folate 
intake and more specific to advanced colon cancer17. 
In some populations like African Blacks from Brazil, 
and among Thai patients with venous thrombosis, 
homozygosity was completely absent10. 

	 Two other studies revealed weak inverse 
association between MTHFR 677 TT genotype and 
colon cancer which is independent of intake of folate 
or alcohol, while one study found no association 

Table I. Genotype frequencies and adjusted ORs (95% CIs) for MTHFR polymorphisms in cases and controls
Genotype Cases

(n=100)
Controls
(n=86)

OR 95% CI P value

MTHFR 677
CC 74 (74) 66 (76.7) 1.0 Reference -
CT 25 (25) 19 (22.1) 1.18 0.59 - 2.32 0.642 
TT 1.0 (1) 1.0 (1.16) 0.86 0.05 - 13.94 1.00 
 ‘T” allele frequency 

 13.5% 12.21%
MTHFR 1298
AA 22 (22) 22 (25.6) 1.0 Reference
AC 70 (70) 50 (58.1) 1.68 0.92 - 3.08 0.092 
CC 8 (8) 14 (16.3) 0.45 0.18 - 1.12 0.081 
 ‘C’ allele frequency 

45.34% 43.0%
Figures in parentheses are percentage values

Table II.  Combined effect of both MTHFR 677 C→T and 1298 A→C polymorphisms in cases and controls
MTHFR
677 C→T

MTHFR
1298 A→C

No: Patients
(100)

No: Controls
(86)

OR 95% CI P value      

CC AA 13 15 1.00 Reference 
CC AC 54 38 1.48 0.83 - 2.65 0.182
CC CC 7 13 0.42 0.16 - 1.11 0.075
CT AA 8 6 1.16 0.39 - 3.48 0.792   
CT AC 16 12 1.18 0.52 - 2.64 0.697
CT CC 1 1 0.86 0.05 - 13.94 1.000
TT AA 1 1 0.86 0.05 - 13.94 1.000
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between the low activity MTHFR 677 TT genotype 
and colon cancer18,19.  A case-control study from Japan 
showed that individuals with the MTHFR 677 TT 
genotype have a decreased risk of colorectal cancer 
when folate is adequate, suggesting a protective role 
of folate by ensuring a sufficient thymidylate pool 
for DNA synthesis20. Kono et al21 have reviewed 16 
studies which have addressed the association between 
MTHFR 677 C→T polymorphism and colorectal 
cancer in 10 countries. Decreased risk of colorectal 
cancer associated with the 677 TT genotype has been 
fairly consistently observed with few exceptions and 
this decrease was observed in people with both high 
and low folate.  

	 Lima et al22 in a recent study have reported higher 
frequencies of the MTHFR 677 TT and CT genotypes 
in patients less than 50 yr compared with those of 
an older age. Our data show that MTHFR 677 C→T 
polymorphism does not affect the susceptibility to 
colorectal cancer, a finding similar to that reported 
by Wang et al5 in colorectal cancer patients in a 
predominantly South Indian population.

	 Prevalence of the variant allele (677 ‘T’) varies 
among different ethnic groups around the world. 
The frequency distribution of MTHFR homozygous 
genotype (TT) showed a marked variation ranging 
from 10 to 40 per cent23.  High prevalence of MTHFR 
677 TT genotype has been reported from Canadian 
(15.3%)6 Italian (23.8%)24 French (18.2%)25 Chinese 
(14.3%)26 and Japanese (10.2%)27 populations while 
low frequency has been reported from Turkish (6%) 
and Norwegian (8%)28 populations. Among Indians 
prevalence of homozygous for MTHFR 677 C→T 
polymorphism is approximately 3.0 per cent and the 
frequency of ‘T’ allele is low ranging from 9.6 to 
13.5 per cent9,10. The ‘T’ allele frequency in our study 
was 12.21 and 13.55 per cent in controls and cases 
respectively.

	 The prevalence of MTHFR 1298 A→C 
polymorphism and its association with CRC has not 
been extensively studied. A case-control study of 
Japanese population observed no association between 
1298 A→C polymorphism and risk of colorectal 
cancer20. Only one published report is available from 
India on the association of CRC and MTHFR 1298 
polymorphism. Wang et al5 in a case-control study in 
colorectal cancer patients in an Indian population have 
reported that the MTHFR 1298 ‘C’ allele is common 
among Indians (41%) and the MTHFR 1298 CC 
genotype was significantly associated with decreased 

colon and rectal cancer risk. In the present study, we 
have found that 1298 CC had an OR of 0.45 with a non 
significant P value suggesting that there may be slight 
reduction in CRC risk.

	 A study among Tamil population from India, 
reported 41 per cent ‘C’ allele frequency for MTHFR 
1298 polymorphism29.   Ramadevi et al9 have also 
reported a similar finding among South Indian 
population for 1298 ‘C’ allele. Similar results were 
seen in our study also. The ‘C’ allele frequency was 
43 per cent among controls and 45.35 per cent among 
cases.

	 In conclusion, this case-control study exhibited that 
the frequency of MTHFR 677 ‘T’ allele is rare, while 
the MTHFR 1298 ‘C’ is common among Indians. There 
was no association between 677 C→T and 1298 A→C 
polymorphisms and risk of CRC either individually 
or in combination. However, the homozygous state 
for 1298 (CC) had an OR of 0.45, suggests that 1298 
polymorphism may be more important than 677 
polymorphism for CRC among Indians. These results 
need to be confirmed in larger studies.

Acknowledgment
	 We would like to thank Dr K. Thennarasu, Additional Professor 
of Biostatistics, NIMHANS, for his help with the statistical analysis.

References
Peng F, Labelle LA, Rainey B, Tsongalis GJ. Single nucleotide 1.	
polymorphisms in the methylenetetrahydrofolate reductase 
gene are common in US Caucasian and Hispanic American 
populations. Int J Mol Med 2001; 8 : 509-11.
Singh K, Singh SK, Sah R, Singh I, Raman R. Mutation 2.	
C677T in the methylenetetrahydrofolate reductase gene is 
associated with male infertility in an Indian population. Int J 
Androl 2005; 28 : 115-9.
Leclerc C, Sibani S, Rozen R. Molecular biology of 3.	
methylenetetrahydrofolate reductase (MTHFR) and overview 
of mutations /polymorphisms. In: Ueland PM, Rozen R, editors. 
MTHFR polymorphisms and disease 1st ed. Georgetown, 
Texas: Landes Biosciences; 2005. p. 1-20. 
Brockton NT. Localized depletion; the key to colorectal 4.	
cancer risk mediated by MTHFR genotype and folate? Cancer 
Causes control 2006; 17 : 1005-16.
Wang J, Gajalakshmi V, Jiang J, Kuriki K, Susuki S, Nagaya 5.	
T, et al. Associations between 5,10-methylenetetrahydrofolate 
reductase codon 677 and 1298 genetic polymorphisms and 
environmental factors with reference to susceptibility to 
colorectal cancer: A case-control study in an Indian population. 
Int J Cancer 2006; 118 : 991-7.
Krajinovic M, Lamoha S, Labuda DE, Milie LB, Theoret Y, 6.	
Moghrabi A, et al. Role of MTHFR genetic polymorphisms in 
the susceptibility to childhood acute lymphoblastic leukemia. 
Blood 2004; 103 : 252-7.

	 CHANDY et al: MTHFR GENE POLYMORPHISMS & COLORECTAL CANCER	 663



Sambrook J, Frisch EF, Maniatis T. editors. 7.	 Molecular 
cloning; a labortory manual. 2nd ed. New York: Cold Sping 
Harbor Labortory Press; 1989. p. 9.14-9.19.
Frosst P, Blom HJ, Milos R, Goyette P, Sheppard CA, Matthews 8.	
RG, et al. A candidate genetic risk factor for vascular disease: 
a common mutation in methylenetetrahydrofolate reductase. 
Nat Genet 1995; 10 : 111-3.
Ramadevi AR, Govindaiah V, Ramakrishna G, Naushad 9.	
SM. Prevalence of methylene tetrahydrofolate reductase 
polymorphism in South Indian population. Curr Sci 2004; 86 
: 440-3.
Mukherjee M, Joshi S, Bagadi S, Dalvi M, Rao A, Shetty 10.	
KR, et al. A low prevalence of the C677T mutation in the 
methylenetetrahydrofolate reductase gene in Asian Indians. 
Clin Genet 2002; 61 : 155-9.
van der Put NM, Gabreels F, Stevens EM, Smeitink   JA, 11.	
Trijbels FJ, Eskes TK, et al. A second common mutation in 
the methylenetetrahydrofolate reductase gene: An additional 
risk factor for neural-tube defects? Am J Hum Genet 1998; 
62 : 1044-51.
Piyathilake CJ, Azrad M, Macaluso M, Johanning GL, 12.	
Cornwell PE, Partridge EE, et al. Protective association of 
MTHFR polymorphism on cervical intraepithelial neoplasia 
is modified by riboflavin status. Nutrition 2007; 23 : 229-35.
Song C, Xing D, Tan W, Wei Q, Lin D. MTHFR polymorphism 13.	
increases risk of esophageal squamous cell carcinoma in a 
Chinese population. Cancer Res 2001; 61 : 3272-45.
Esteller M, Garcia  A, Martinez JM, Xercavins J, Reventos J. 14.	
Germline polymorphsims in cytochrome P-450 1A1(C4887 
CYP1A1) and methylenetetrahydrofolate reductase genes and 
endometrial cancer susceptibility. Carcinogenesis 1997; 18 : 
2307-11.
Gershoni-Baruch R, Dagan E, Israali D, Kasinetz L, Kadoun 15.	
E, Friedman E. Association of the C677T polymorphism in 
the MTHFR gene with breast and/or ovarian cancer risk in 
Jewish women. Eur J Cancer 2000; 35 : 2313-6.
Chen J, Giovannucci E, Kelsey K, Rimm EB, Stampfer MJ, 16.	
Colditz GA, et al. A methylenetetrahydrofolate reductase 
polymorphism and the risk of colorectal cancer. Cancer Res 
1996; 56 : 4862-4.
Le Marchand L, Wilkens LR, Koloned LN, Henderson BL. 17.	
The MTHFR C 677 T polymorphism and colorectal cancer: 
the multiethnic cohort study. Caner Epidemiol Biomarker 
Prev 2005; 14 : 1198-203.
Giovannucci E, Rimm EB, Ascherio A, Stampfer MJ, Colditz 18.	
GA, Willett WC. Alcohol, loe methionine-low folate diets and 

risk of colon cancer in men. J Natl Cancer Inst 1995; 87 : 
265-73.
Pufulete M, Al-Ghnaniem R, Leather AJ, Appleby P, Gout S, 19.	
Terry C, et al. Folate status, genomic DNA hypomethylation 
and risk of colorectal adenoma and cancer: a case control 
study. Gastroenterology 2003; 124 : 1240-8.  
Yin G, Kono S, Toyomura K, Hagiwara T, Nagano J, Mizoue 20.	
T, et al. Methylenetetrahydrofolate reductase C677T and 
A1298C polymorphisms and colorectal cancer: The Fukuoka 
colorectal cancer study. Cancer Sci 2004; 95 : 908-13.
Kono S, Chen K. Genetic polymorphisms of 21.	
methylenetetrahydrofolate reductase and colorectal cancer 
and adenoma. Cancer sci 2005; 96 : 535-42.
Lima CSP, Nascimento H, Bonadia LC, Teori MT, Coy CSR, 22.	
GoesJRN, et al. Polymorphisms in methylenetetrahydrofolate 
reductase gene (MTHFR) and the age of onset of sporadic 
colorectal adenocarcinoma. Int J Colorecal Dis 2007; 22 : 
757-63.
Botto LD, Yang Q. 5, 10 Methylenetetrahydrofolate reductase 23.	
gene variants and congenital anomalies: A HuGE review.  
Am J Epidemiol 2000; 151 : 862-77.
Zijno A, Andreoli C, Leopardi P, Marcon F, Rossi S, Caiola 24.	
S, et al. Folate status, metabolic genotype, and biomarkers of 
genotoxicity in healthy subjects. Carcinogenesis 2003; 24 : 
1097-103.
Chango A, Potier De Courcy G, Boisson F, Guilland JC, Barbe 25.	
F, Perrin MO, et al. 5,10-methylenetetrahydrofolate reductase 
common mutations, folate status and plasma homocysteine in 
healthy French adults of the supplementation. En mineraux 
Antioxydants (SU.VI.MAX) cohort. Br J Nutr 2000; 84 : 
891-6.
Gao W, Wang Y, Zhang P, Wang H. MTHFR C677T mutation 26.	
in central retinal vein occlusion; A case-control study in 
Chinese population. Thromb Res 2008; 121 : 699-703.
Morita H, Taguchi J, Kurihara H, Kitaoka M, Kaneda 27.	
H, Kurihara Y , et al. Genetic polymorphism of 5,10 
methylenetetrahydrofolate reductase (MTHFR) as a risk factor 
for coronary artery disease. Circulation 1997; 95 : 2032-6. 
Hekim N, Ergen A, Yaylm H, Ylmaz H, Zeybek U, O’ztu’ rk O. 28.	
No association between methylenetetrahydrofolate reductase 
C677T polymorphism and breast cancer. Cell Biochem Funct 
2005; 15 : 115-7.
Angeline T, Jeyaraj N, Granito S, Tsongalis GJ. Prevalence of 29.	
MTHFR gene polymorphisms (C677T and A1298C) among 
Tamilians. Exp Mol Pathol 2004; 77 : 85-8.

Reprint requests: Dr Lakshmi Krishnamoorthy, Associate Professor, Department of Biochemistry, Kidwai Memorial Institute of Oncology 
Bangalore 560 029, India

	 e-mail: vkrishlakshmi@gmail.com  

664	 INDIAN J MED RES, may 2010


