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Background and Objectives: Congenital heart 

defects (CHD) are among the most common 

congenital anomalies worldwide, occurring in 

approximately one in one-hundred living newborns. 

Heart defects at birth occur as an isolated 

malformation, but are also associated with other 

anomalies or occur as part of a syndrome. The 

etiology of CHD is only partly illuminated, but 

most CHD are thought to be of complex 

multifactorial origin, with one or more alleles at a 

number of loci interacting with environmental 

factors. Maternal multivitamin supplementation 

containing folic acid reduces the risk of neural tube 

defects, and evidence suggests that it may be 

associated with other reproductive outcomes, 

including CHD. Our previous results revealed in 

pregnant women with prenatally diagnosed CHD, 

an association of particular alleles of genes 

important in folic acid metabolism. 

Methods: The purpose of our study was to 

establish the frequency of common single 

nucleotide polymorphisms in the MTHFR and 

MTHFD1 genes among women from West Ukraine 

in cases of prenatally diagnosed CHD and 

replication of the obtained results using a larger 

number of cases. Genotyping of MTHFR 677C>T 

(rs1801133), MTHFR 1298 A>C (rs1801131), and 

MTHFD1 1958G>A ( rs2236225) polymorphisms 

was performed in 67 women with prenatally 

diagnosed CHD in the fetus and in 62 healthy 

women. The molecular- genetic analysis was 

performed by Polymerase Chain Reaction and 

Restriction Fragment Length Polymorphism 

analysis. Statistical analysis was conducted by chi-

square tests and odds ratio (OR) estimation. 

Results: We did not observe any significant 

differences in the MTHFD1 1958G>A (rs2236225) 

genotype and alleles frequencies between case and 

control mothers (p>0.05). The frequency of 

MTHFR 677CС genotype was significantly more 

often in control compared with case mothers (51% 

and 32%; p=0.04) andwas associated with a two-

fold decreased risk in delivering offspring with 

CHD [OR=0.46 (95% CI: 0.22 - 0.96)]. The 

genotypes MTHFR 677CT or MTHFR 677TT were 

associated with two-fold increased risk in 

delivering offspring with CHD [OR=2.17 (95% CI: 

1.04 – 4.51)]. In cases of MTHFR 1298 A>C and 

MTHFD1 1958G>A polymorphisms, the 

frequencies of alleles and genotypes were not 

significantly different in women with prenatally 

diagnosed CHD in the fetus compared to controls 

(p>0.05). 

Discussion and Conclusions: Maternal MTHFR 

677 CT/TT genotype seems to be highly probable 

risk factor for Ukrainian women to have a child 

with CHD, whereas the MTHFR 677CC genotype 

provides a credible protective effect. Studies on the 

relation between MTHFR 677CT polymorphism 

and congenital anomalies mainly focused on neural 

tube defects, a neural crest derivate. In our study, 

the maternal MTHFR 677CT and TT genotypes 

appeared to be genetic risk factors, in particular, for 

CHD in offspring. This observation supports the 

hypothesis that impaired folate metabolism 

interferes with the developing heart, possibly by 

affecting neural crest cells. Our results suggest a 

possible protective effect of periconceptional folic 

acid supplementation. It is extremely important that 

supplementation be performed in countries where 

food fortification with folic acid is not yet the norm. 
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