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Abstract

Purpose: Infertility is described as unexplained when all
of the tests of a basic infertility evaluation return within
normal limits and present in 15% of infertile couples.
Some studies indicate that there is an association between
methylenetetrahydrofolate reductase (MTHFR C677T and
A1298C) mutations and unexplained infertility in male or
female grown adults. The objective of this study was to
analyze the distributions of MTHEFR’s C677T and A1298C
genotypes in couples with unexplained fertility problems
(UFP) and healthy controls.

Materials and Methods: Two common variants C677T
and A1298C of the MTHFR gene were screened in
infertile couples (n =60 for C677T polymorphism; n=62
for A1298C polymorphism) and controls from the
Cukurova region of Turkey. CG677T and A1298C
mutations in the MTHFR gene were detected by the SNP
analysis (Fragment analysis) kit of the multiplex PCR
amplification/ligation products. Homocysteine levels (in
serum) were determined by the human hey ELISA kit and
folate values were determined by the Beckman coulter
Unicel DxI 800 chemiluminescence test kit at the Central
Laboratory of Balcali Hospital in Cukurova University.
Results: In this study, an association between unexplained
infertility and MTHFR C677T polymorphism was not
found. However, we found an association between
MTHFR A1298C polymorphism and males with UFP
(%7) and controls (%19). A statistically significant
difference was observed between the infertile and control
groups regarding i) the folate and homocysteine values of
MTHFR C677T heterozygous individuals; i) the
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Amag: Agiklanamayan infertilite, infertil ciftlerin %15’inde
gorilen ve konvansiyonel tetkiklerle sebebi tespit
edilemeyen bir durumdur. Literatirde, erkek veya
kadinlarda  methylentetrahydrofolate  reductase  gen
polimorfizmleri (MTHFR C677T ve A1298C) ve
aciklanamayan  kisirhk  arasinda  iligki  bulundugunu
gosteren calismalar mevcuttur.  Calismamizda MTHFR
genindeki C677T ve A1298C  polimorfizmleri ile
aciklanamayan infertilite arasindaki iliskinin aragtirilmasi
amagclanmustir.

Gereg ve Yontem: Aciklanamayan infertilite tanisi alan
ciftler ve sagliklt kontrollerde MTHFR geninin iki yaygin
polimorfizmi (C677T polimorfizmi i¢in n=57 birey;
A1298C polimorfizmi i¢in n=62 birey) multiplex PCR
amplifikasyon/ligasyon Uriinlerinin SNP (Tek niikleotid
polimorfizmi) analizi yontemi ile calislmistir. Cukurova
Universitesi, Balcali Hastanesi Merkez Laboratuvarimnda
homosistein diizeyleri (serumda) human hcy ELISA kiti
ile, folat degerleri ise Beckman coulter Unicel DxI 800
kemiliminesans test kiti ile belitlendi.

Bulgular: Calismamizda, agiklanamayan infertilite ve
kontrol gruplarinda kadin ve erkek cinsiyetleri arasinda
MTHEFR C677T polimorfizminin genotip ve allel sikligt
acisindan  istatistiksel ~ olarak  anlamli  bir  fark
bulunmamistir. A1298C  polimorfizmi acisindan CC
genotip oranlarinin agiklanamayan infertilite tanist almug
erkeklerde (%7) kontrol (%19) grubuna gore daha dusiik
ve istatistiki olarak anlamli oldugu bulunmustur. Infertil ve
kontrol gruplari arasinda serum folik asit ve homosistein
dizeyleri karsilastirldiginda; MTHER C677T heterozigot
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homocysteine values of the MTHFR C677T normal
individuals; iii) the homocysteine values of MTHEFR
A1298C  heterozygous, normal and homozygous
individuals; iv) the MTHFR C677T heterozygous and
normal individuals; v) the homocysteine values of MTHFR
C677T normal individuals; vi) the folate values of the
MTHFR A1298C heterozygous and normal individuals.
Conclusion: The etiopathogenesis of unexplained
infertility remains largely unexplored. However, the
relationship of the folate/homocysteine findings with the
MTHEFR polymorphisms under study is not clear. The
results of our study support a relationship between the
MTHFR A1298C polymorphism and male fertility
problems.

Keywords: Unexplained infertility, MTHFR
polymorphisms, A1298C, C677T, folate metabolism

INTRODUCTION

Infertility is described as the inability to conceive for
one year, despite the regular and unprotected sexual
life of the couples. Infertility is a common
reproductive health issue affecting approximately
15% of married couples. Half of these cases include
men, and 60-75% of male infertility cases are
idiopathic  because the underlying molecular
mechanisms are largely unknown!. If pregnancy has
not been achieved within one year in a couple with
physically unobstructed coital activity 2-3 times per
week, then basic infertility investigation should be
conducted?, including semen analysis according to
the latest criteria of the World Health Organization
in men and in women, basal body temperature
monitoring for ovulation detection, ultrasonographic
follicular ~ monitoring, monitoring of serum
progesterone levels within the 20-22 days of the
menstrual cycle, biopsy from the endometrium two
days prior to the expected menstruation, as well as
hysterosalpingogtraphy, hysterosonography,
laparoscopy,  hydrolaparoscopy and  selective
salpingography for evaluating the tubal opening and
uterus. Peritoneal factors in women are evaluated
only by laparoscopy and hydrolaparoscopy. If these
basic test results are not abnormal, other infertility
causes are excluded and unexplained infertility is
diagnosed?.

Unexplained infertility is a condition that cannot be
detected by conventional tests and is observed in
15% of infertile couples?. Since the cause of infertility
cannot be determined, the methods used in treatment
are aimed to increase the fertility rates rather than
abolishing them. For this purpose, treatment
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bireylerin folat ve homosistein degetleri arasinda; MTHEFR
C677T normal bireylerin homosistein degetleri arasinda;
MTHFR A1298C heterozigot, normal ve homozigot
bireylerin homosistein degerleri arasinda; kadin infertil ve
kontrol gruplarinda MTHEFR C677T heterozigot ve
normal bireylerin folat degerleri arasinda; MTHFR C677T
normal bireylerin homosistein degerleri arasinda; MTHEFR
A1298C heterozigot ve normal bireylerin folat degetleri
arasinda istatistiki olarak 6nemli fark bulunmustur.
Sonug: Agciklanamayan infertilitenin etyopatogenezinde
hala bilinmeyen noktalar bulunmaktadir.
Folat/homosistein bulgularinin ¢aligtlan polimotfizmler ile
iliskisi net degildir. Calismamizin sonuglar, MTHEFR
A1298C  polimorfizmi ve erkek fertilite problemleri
arasindaki iliskiyi desteklemektedir.

Anahtar kelimeler: Agiklanamayan infertilite, MTHFR
polimorfizmleri, A1298C, C677T, folat metabolizmast

methods such as waiting therapy, clomiphenecitrate,
ovarian  hyperstimulation ~ with  gonadotropin,
intracervical insemination, intrauterine insemination
and in vitro fertilization are applied either alone or in
combination.

Previous studies have shown that as male infertility
can occur later in their life, a significant fraction of
cases of this type of infertility may be of genetic origin
as well. Infertility in men is assessed by physical
examination  complemented by  appropriate
laboratory tests. In these evaluations, the etiology of
male infertility is defined and the appropriate
treatment methods are determined.

After the general physical examination, biochemical
analyses, such as semen and hormone (luteinizing
hormone (LH), follicle stimulating hormone (FSH),
testosterone, prolactin) analysis, as well as thyroid
function tests are performed, together with
assessement of testicular dimensions, secondary sex
characteristics and vas deferens. Then, chromosome
and molecular analyses such as Y chromosome
microdeletion and cystic fibrosis gene mutation
(CFTIR) tests, are conducted °. After these
evaluations, a person-specific treatment method can

be applied.

Apart from the applied treatments and previous
pregnancies, family history is also considered very
important contributor to infertility. In addition, the
sexual development of couples, especially of men in
adolescence and childhood, must be evaluated. It has
been reported that some comorbid diseases in
infertile individuals (e.g. diabetes) can trigger
infertility®.
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Whether patients have undergone surgery, as well as
the exposure to gonadotoxins, are also very
important in assessing infertility. In addition, family
history for cystic fibrosis and diseases that cause
sexual differentiation should be investigated. Factors
associated with the women are not reported
adequately in the literature. Moreover, the genetic
etiologies of 2 out of 10 pregnancies which differ
from anecuploidies and were terminated as
spontaneous abortion are not known.

Chronic folate and methyl deficiency result in
abnormal DNA methylation, DNA single- of double-
sttrand breaks, and defects in chromosome
segregation. Clinical and experimental studies
indicate that genomic DNA hypomethylation is
associated with chromosomal structural changes and
abnormal  segregation. Methylentetrahydrofolate
reductase (MTHFR) plays a significant role in RNA,
DNA and protein metabolisms and is closely
associated to spermatogenesis. The enzyme MTHFR
is responsible for converting 5,10-methylene
tetrahydrofolate (5,10-methylene THF) to 5-methyl
THF. 5,10-methylene  tetrahydrofolate  (5,10-
methylene THF) is the basic folate form in circulation
and serves as a methyl group donor for methylation
of homocysteine (Hcy) to methionine. The
methionine synthase (MTR) enzyme catalyzes the
next reaction. Methionine synthase enzyme requires
vitamin B12 or cobalamin (Cbl) as cofactors and
mediates the formation of S-adenosyl methionine
(SAM), a methyl donor required for DNA
methylation reactions. Therefore, plays an significant
role in the regulation of DNA methylation. It is
known that the MTHFR C — T polymorphism at
position 677 decreases enzyme activity by reducing
the affinity of the enzyme for the flavin-adenine-
dinucleotide (FAD) cofactor®78. It has been reported
that the CT genotype of the MTHFR 677
polymorphism decreased the enzyme activity by 35%
and the homozygote TT genotype by about 70%5%°.
Regarding the A1298C  polymorphism, the
homozygous CC genotype is related to a more
distinctive decrease in enzyme activity relative to the
heterozygous genotype®!0. As a result of the
decreased MTHFR activity, the level of 5-methyl
tetrahydrofolate is reduced, and the 5,10-methylene
tetrahydrofolate and plasma homocysteine levels are
increased. High homocysteine levels indicate
defective folate metabolism.

The scope of this study is to determine the allele
frequencies of polymorphisms (C677T, A1298C)
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occurring in the MTHFR gene involved in folate
metabolism and to evaluate the results in terms of
infertility risk and genetic diversity. Moreover, it is
aimed to determine the relationship between blood
homocysteine-folate values and polymorphisms, and
whether they have common effects for infertility, to
investigate whether the diversity in these gene regions
represents a risk factor for infertility and to calculate
the incidence of polymorphisms in the relevant genes
in the Turkish society.

MATERIALS AND METHODS

Two different polymorphisms of the MTHFR gene
were investigated in this study. Blood samples from
couples who applied to Cukurova University, Faculty
of Medicine, Department of Obstetrics and
Gynecology and Infertility Policlinic were used. The
study group was composed of infertile couples and
the control group consisted of fertile couples. The
Clinical and Local Ethics Committee of Cukurova
University approved the study procedure used in this
investigation, which was given the number 2014/30.
The participation of all the patients and the control
group in the study was provided by filling the
informed consent forms for DNA study prepared in
accordance with the rules specified in the information
and commitment form of the Research Project of
Cukurova University Medical Faculty Ethical
Committees.

Couples whose infertility could not be explained
despite evaluations of basic infertility tests, such as
the presence of ovulation, adequate sperm
production and patency of the fallopian tubes were
included in the study with the diagnosis of
unexplained infertility. Those couples who provided
reasoning to explain infertility in the baseline
infertility test evaluations and couples with a history
of abortion were excluded from the study.

DNA isolation and determination of
homocysteine and folate values of patients

In order to isolate the DNA of each individual and to
determine the homocysteine and folate values, blood
from each patient and control individuals samples
were collected into three different tubes. Two of the
tubes were purple-capped with EDTA and one of
them was stored at -20 © C for use in DNA isolation
after blood collection. The second tubes with EDTA
were centrifuged at 1000 rpm, the plasma samples
were transfered into sterile Eppendorf tubes and
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stored at -20 ° C. Anticoagulant was not present into
the third red tubes containing blood. After blood
collection, the tubes were centrifuged at 1000 rpm,
the serum samples were transfered into sterile
Eppendotf tubes and stored at -20 °C so as to
measure homocysteine levels. Serum homocysteine
levels were determined by the human hcy ELISA kit
and the folate values were determined by the
Beckman coulter Unicel DxI 800 chemiluminescence
test kit at the Central Laboratory of Balcali Hospital
in Cukurova University. The study was conducted in
accordance with the procedure provided by the
Beckman firm.

DNA was isolated from leukocytes from the
peripheral blood collected in EDTA tubes from the
patient and control groups using the Invitrogen
Genomic DNA Mini Kit (CA, USA). Since it is
important to assess the amount and purity of the
isolated DNA samples for polymerase chain reaction
(PCR) and endonuclease cleavage reactions, DNA
concentration  and  purity were  measured
spectrophotometrically at 260 and 280 nm.
Absorption values measured at these wavelengths
were used to determine quantities of isolated nucleic
acids as ng/pl or ug/ml in a faitly pure manner. The
isolated DNA was stored at -20 ° C after its
concentration was measured on the
spectrophotometer. DNA isolation was performed
again from low-concentration samples.

Genotyping studies of two polymorphisms
of the MTHFR gene (C677T and A1298C)

With the ABI Genetic Analyzer, C677T and A1298C
mutations in methylenetetrahydrofolate reductase
gene were detected by the SNP analysis (Fragment
analysis) kit of multiplex PCR amplification/ligation
products. Thus, the genotypes of patients and control
groups were determined by this method. The probes
contained in the kit were FAM for MTHFR C677T
and JOE for A1298C as Fluorochrome. The steps of
the method can be summarized as follows: isolation
of DNA, measurement of concentration of DNA,
multiplex PCR, probe ligation, electrophoresis and
analysis phase.

The preparation of multiplex PCR involved: primer
mixture 2 pl, PCR mixture 5 pl, Taq polymerase 0.1
ul, buffer 2 ul and DNA 1 pl (total volume= 10 pl).
PCR was performed as follows: denaturation at 96°
C for 5 minutes, amplification at 95°C/60°C/72°C
for 45/60/45 seconds (as 35 cycles), respectively,
extension at 72°C for 5 minutes, enzyme inactivation
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at 99,9°C for 30 minutes, and amplification product
storage at 4°C. Components and volumes of probe
ligation used in genotyping studies are probe mixture
2 pl, DNA ligase 0.5 ul, 10X ligase buffer 2 ul,
distilled water 5.5 pl (Total volume=10 pl). The
probe ligation reaction protocol used in genotyping
studies is as follows: ligation at 95°C for 30 seconds,
at 60°C for 2 minutes (35 cycles), enzyme inactivation
at 99° C for 10 minutes and storage at 4°C for later
use. Capillary electrophoresis was performed on the
ABI 3130 Genetic Analyzer and the genotypes were
read from the analysis screen (Figure 1).

Figure 1. Genotyping analysis screenshot for
MTHFR C677T and A1298C polymorphisms. The
sample with normal and mutant peaks has a
heterozygous genotype; if it has only a normal
peak, it is genotyped as a homozygous normal; if it
has only mutant peak, it is genotyped as a
homozygous mutant.

Statistical analysis

Student t-test was used for the statistical evaluation
of the clinical data. Statistical analyses were
performed using the SPSS 11.5 software and Pearson
Chi-square (x?) test for determining differences in
allele and genotype distributions of patient-control
groups. The threshold p-value for statistical
significance level was set at 0.05 (p <0.05).

RESULTS

In this study, in the group with unexplained infertility,
the distributions of MTHFR C677T polymorphism
for CC, CT and TT genotypes were 52%, 42% and
6%, respectively. In the control group the results
were 48%, 42% and 10%, respectively (Table 1). In
the group with unexplained infertility, the allele
frequency for the C allele was 72.5%, and 27.5% for
the T allele; in the control group, the allele frequency
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for the C allele was 69%, and 31% for the T allele
(Table 2). In our study, there was no statistically
significant difference in the genotype and allele
frequency of MTHFR C677T polymorphism
between the unexplained infertility and control group
(p> 0.05). In the group of women with unexplained
infertility, the distribution of the MTHFR C677T
polymorphism for CC, CT and TT genotypes were
37%, 50% and 13%, respectively, whereas in the
women control group, these values were 52%, 35%
and 13%, respectively. In the male group with
unexplained infertility, the distribution of MTHFR
C677T polymorphism for CC, CT and TT genotypes
were 67%, 33% and 0, respectively, whilstin the male
control group, they were 45%, 48% and 7%,
respectively (Tablel). In our study, no statistically
significant difference between the male and female
genders of unexplained infertility and control groups

MTHEFR polymorphisms in infertility

in terms of genotype and allele frequency of MTHFR
C677T polymorphism was observed (p=0.896> 0.05
for genotypes; p=0.886> 0.05 for allele frequency).

In our study, the distribution of the MTHFR A1298C
polymorphism for AA, AC and CC genotypes were
found to be 38%, 50% and 12% in the group with
unexplained infertility, and 47%, 37% and 16% in the
control group, respectively. The allele frequency in
the group with unexplained infertility was 63% for A
allele and 37% for C allele; in the control group, it
was 65% for A allele and 35% for C allele (Table2).
In our study, there was no statistically significant
difference in the genotype and allele frequency of
MTHFR A1298C polymorphism between the
unexplained infertility and control group (p=0.298>
0.05 for genotypes; p=0.891> 0.05 for allele
frequency).

Tablel.Genotypes of infertile and control groups regarding the MTHFR C677T and A1298C polymorphisms

Infertile Group (1-60) Total P-Value

MTHFR Normal Heterozygote Homozygote
C677t Cc % Ct % Tt %

31 (52) 25 (42) 4 (O] 60
Female 11 (37 15 (50) 4 (13) 30
Male 20 (67) 10 (33 0 (O] 30
Control Group (61-122) Total 0.896> 0.05
MTHFR Normal Heterozygote Homozygote
C677t Cc % Ct % Tt %

30 (48 26 (42 6 (10) 62
Female 16 (52) 11 (35) 4 (13) 31
Male 14 (45) 15 (48 2 @) 31
Infertile Group (1-60) Total P-Value
MTHFR Normal Heterozygote Homozygote
A1298c Aa % Ac % Cc %

23 (38 30 (50) 7 (12) 60
Female 13 43 12 (40 5 17 30
Male 10 (33 18 (60) 2 7 30
Control Group (61-122) Total
MTHFR Normal Heterozygote Homozygote 0.298> 0.0
A1298c Aa %o Ac Yo Cc %o

29 47 23 (37) 10 (16) 62
Female 15 48 12 (39) 4 (13) 31
Male 14 45 11 (36) 6 19 31

In Table 1, those individuals with CC genotype
regarding the MTHFR C677T polymorphism are
considered as normal, the individuals with CT
genotype are considered as heterozygous, and
individuals with TT genotype are considered as
homozygous. The individuals with AA genotype
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regarding the MTHFR A1298C polymorphism are
considered as normal, individuals with the AC
genotype are considered as heterozygous, and
individuals with the CC genotype were considered as
homozygous.
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Table 2. Allele frequencies of infertile and control groups regarding the MTHFR C677T and MTHFR A1298C

polymorphisms.
MTHEFR C677T Allele Frequencies MTHEFR A1298C Allele Frequencies
C T A C
n (%) n (%) n (%) n (%)
Infertile 87 (72.5) 33 (27.5) 76 (63) 44 (37)
Control 86 (69) 38 31) 81 (65) 43 (35)
p value 0.796 > 0.05 0.827 > 0.05

In our study, the distribution of MTHFR A1298C
polymorphisms for AA, AC and CC genotypes was
43%, 40% and 17% in the female group with
unexplained infertility, respectively, while in the
female control group, these values were 48%, 39%
and 13%, respectively. In the male group with
unexplained infertility, the distribution of the
MTHFR A1298C polymorphism for AA, AC and CC
genotypes were 33%, 60% and 7%, respectively,
whereas in the male control group, they were 45%,
36% and 19% (Tablel). In our study, the frequency
of the AA and AC genotypes of MTHFR A1298C
polymorphism between male and female genders for
unexplained infertility and control groups were not
statistically significant in terms of A and C allele
frequencies (p> 0.05) (Table 2).

Regarding the A1298C polymorphism, CC genotype
ratios were found to be lower in men with
unexplained infertility compared to the control
group; this difference was statistically significant (p
<0.05).

A statistically significant (p <0.05) difference was
found in both groups when the folate values of
infertile and control group MTHFR Co677T
heterozygous (CT) individuals were compared.
However, no statistically significant difference was
found between the folate values of MTHFR C677T
normal (CC) and homozygous mutant (TT)
individuals of the infertile and control groups (p>
0.05).

There is a statistically significant difference (p <0.05)
between the homocysteine values of MTHFR C677T
heterozygous (CT) and normal (CC) individuals for
the infertile and control groups. Nonetheless, there
was no statistically significant difference between the
homocysteine ~ values of MTHFR  C677T
homozygous mutant (IT'T) individuals of infertile and
control groups (p> 0.05).

There was no statistically significant difference
between the folate values of MTHFR A1298C
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heterozygous (AC), normal (AA) and homozygous
mutant (CC) individuals for infertile and control
groups (p> 0.05). When the homocysteine values of
MTHFR A1298C heterozygous (AC), normal (AA)
and homozygous mutant (CC) individuals for
infertile and control groups were compared, a
statistically significant difference (p <0.05) was
found.

In this study, we found statistically significant
differences between i) the folate and homocysteine
values of MTHFR C677T heterozygous individuals in
the infertile and control groups, ii) the homocysteine
values of MTHFR C677T normal individuals (CC),
iif) the homocysteine values of MTHFR A1298C
heterozygous (AC), normal (AA) and homozygous
(CC) individuals, iv) the folate values of MTHFR
C677T heterozygous and normal individuals in the
infertile and control groups, v) the homocysteine
values of MTHFR C677T normal individuals, and vi)
the folate values of MTHFR A1298C heterozygous
and normal individuals.

DISCUSSION

The cases in which the cause of infertility cannot be
traced with the standard tests are defined as
unexplained infertility. It is generally thought that
oocyte quality, fertilization or implantation disorders
contribute to unexplained infertility and these
disorders are not diagnosed by Standard tests!!. In
addition to the known Standard tests, MTHFR
C677T and A1298C polymorphisms are also
examined as part of the etiology of unexplained
infertility®”$%10.  Gene polymorphisms may vary
according to ethnic origin and race and play a role in
biodiversity. Since the MTHFR enzyme affects the
folic acid cycle and homocysteine level,
polymorphisms in the MTHFR gene affect the
corresponding gene product.

MTHTFR has a significant role in the regulation of
DNA methylation. The 677 C — T polymorphism is
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known to reduce the enzyme's activity by reducing
the affinity of the MTHFR enzyme for the flavin-
adenine-dinucleotide (FAD) cofactor®”8. It has been
reported that MTHFR 677 CT genotype reduces the
enzyme activity by 35% and the homozygous TT
genotype by about 70%. In terms of the MTHFR
A1298C  polymorphism, the homozygous CC
genotype has been reported to be associated with a
more distinct decrease in enzyme activity as
compared to the heterozygous genotype®10. As a
result of decreased MTHFR activity, the 5-methyl
tetrahydrofolate level decreases, and, conversely, the
levels of plasma homocysteine and 5,10-methylene
tetrahydrofolate are increased. High levels of
homocysteine indicated effective folate metabolism.

Reduction in MTHFR enzyme activity due to
variations in the corresponding gene results in DNA
hypomethylation. Abnormal folate levels and
methylation metabolism may lead to abnormal
chromosome distribution'?. Folate level has an
important role in homocysteine metabolism. Folate
deficiency is often observed and associated with
hyperhomocysteinemia, which is considered as a risk
factor for many diseases, including infertility.
According to a study by Wong ez a/, the combined
treatment of zinc sulphate and folic acid was reported
to increase the total normal sperm count in subfertile
and fertile men!3.

Increased levels of fibrinogen, factor II, VII, X, XII,
and plasminogen activator inhibitor 1 (PAI — 1), as
well as decreased protein S amounts, lead to increased
clotting  tendency in  normal  pregnancies.
Thrombophilia (hypercoagulability or prothrombotic
state) involves a group of coagulation disorders in
which the tendency of thrombosis (blood clots in
blood vessels) increases!#. The increased tendency to
coagulation can be acquited or inherited. The
importance of hereditary thrombophilia in recurrent
pregnancy loss and infertility has been emphasized!®.
The most common cause of hereditary thrombosis is
point mutation in the Factor V Leiden (FVL). The
risk of thrombosis in these mutation carriers is 5-10
times higher in heterozygotes and 80- 100 times in
homozygotes. The risk of thrombosis is increased 2-
fold in heterozygous prothrombin mutation carriers
(Factor II G20210A) and 2-fold in homozygous
hyperhomocysteinemia (MTHFR C677T). It is
speculated that changes in the coagulation factors
during pregnancy may cause abortion via congestion
in placental bed veins due to hemostatic errors. An
effective uteroplacental circulation is essential for the
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successful course of pregnancy and may be affected
by hemostatic disorders. Maternal thrombophilias
(MTHFR C677T and A1298C mutations, FVL,
Prothrombin  G20210A, D-Dimer) are very
important in both the occurrence and maintanance of
pregnancy, and obstetric aspects as well
Uteroplacental circulatory disorder is an important
factor in fetal losses. Most studies reveal a strong
association between FVL mutations and vascular
placental insufficiency in patients with recurrent fetal
losses!H16:17,

Since exogenous hormone usage may influence the
coagulation and fibrinolytic system and stimulate the
prothrombotic phenotype, inherited thrombophilias
representing the risk associated vascular disease and
thrombophilia may increase the risk in women who
applied assisted reproductive techniques'*.

Homocysteine is an amino acid that is implicated in
methionine  metabolism. It is  catabolized
(cystationine B synthase) during the transsulfuration
pathway or converted to methionine by
remethylation (5,10  methylenetetrahydrofolate
reductase). Defects in both pathways lead to an
increase in homocysteine. Homocysteine represents
an independent risk factor for atherosclerosis and
venous thromboembolism (VTE).

On the basis of the findings of our study for
unexplained infertility and control groups, no
statistically significant difference between the female
and male genders with regards to allele and genotype
frequency of MTHFR CG677T polymorphism was
found (p> 0.05). As far as the A1298C polymorphism
is concerned, CC genotype ratios were found to be
statistically ~ significantly lower in men with
unexplained infertility compared to the control
group. In a study of Adiglizel ez al., there was no
significant difference between the women patients
and the control group regarding the MTHFR C677T
mutation. Thus, it could not be inferred that MTHFR
C677T mutations might cause unexplained
infertility'!. In a study conducted by Casadei e 4/
(2010), 100 women with unexplained infertility and
200 healthy fertile women were included in the study.
The two groups of women were examined for the
presence of MTHFRCG677T mutation and no
statistically significant difference was found!8. In a
study by Singh and colleagues performed in Indian
society, it was shown that homozygosity (I'T
genotype) in terms of C677T mutation was a risk
factor for idiopathic male infertility. In the second
study of the same group, the CC genotype was
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reported as a genetic risk factor for idiopathic male
infertility in the Indian population in terms of
MTHFR A1298C polymorphism!?. Moreover, Wu ez
al., in a study of spermatozoa in China, demonstrated
that hypermethylation of the MTHFR gene promoter
was associated with idiopathic male infertility?.
Herodez et al found a significant relationship
between ~ MTHFR  C677T and  A1298C
polymorphisms and unexplained infertility in men in
a study conducted with Slovak couples!.

In our study, we found statistically significant
differences between a) folate and homocysteine
values of MTHFR C677T heterozygous individuals in
the infertile and control groups, b) homocysteine
values of MTHFR Co677T normal individuals, c)
homocysteine  values of MTHFR A1298C
heterozygous , normal and homozygous individuals,
d) folate values of MTHFR C677T heterozygous and
normal individuals in the infertile and control groups,
e) homocysteine values of MTHFR C677T normal
individuals and f) folate values of MTHFR A1298C

heterozygous and normal individuals.

The abnormalities in folate metabolism which lead to
teproductive problems are not fully elucidated?!.
Inadequate methylation of critical metabolites has
been proposed as a possible regulator of cell division
problems?!. The homocysteine levels of homozygous
individuals in terms of MTHFR C677T or A1298C
alleles were found to be normal unless there was a
deficiency in folate intake?’.The findings of this
study, which was published by the researchers
Coulam and Jeyendran in 2009, support the
hypothesis that proteins which are thought to be
involved in fibrinolysis and coagulation do not have
hemostatic function as mentioned in previous
studies. The genes encoding thrombogenic proteins
are not only involved in coagulation and fibtinolysis,
but also in fertilization, embryonic development,
tissue regeneration??, recurrent implantation failure?,
recurrent pregnancy losses?>?42526 and congenital
anomalies?’. Thrombophilic gene mutations are
thought to have an effect on recurrent abortion
frequency and may be related to clotting in placental
vessels?8. It has been reported that in the case of

recurrent implantation failure, hypofibrinolysis
affects trophoblast migration®-%, and the effect on
unexplained infertility —necessitates folic acid
metabolism?2!,

In a study published in 2009 by the researchers
Coulam  and  Jeyendran, MTHFR  C677T
polymorphism was associated with unexplained
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infertility. In other studies, MTHFR C677T
polymorphism TT homozygosity was also associated
with recurrent pregnancy losses?* and congenital
anomalies such as neural tube anomalies?’.

Regarding the MTHFR C677T polymorphism,
homozygous women with recurrent unexplained
abortion exhibited an increase in folate level and a
decrease in homocysteine level after folic acid
administration®'. In addition, it was reported that
folic acid treatment in TT homozygous women with
the MTHFR C677T polymorphism led to an increase
in the rate of fraternal twins3? and decrease in neural
tube anomalies.

The etiopathogenesis of unexplained infertility
remains largely unknown. Based on the findings of
our study, there is no significant relationship between
the MTHFR C677T polymorphism and unexplained
infertility. This could be partially explained in terms
of the genetic differences of the populations. On the
other hand, a limitation of our study is that the data
observed were obtained from a population restricted
to Turkish couples from the Cukurova region.
However, in men, a significant relationship between
the A1298C polymorphism and unexplained
infertility was noteworthy. In order to further support
this, a higher number of cases should be investigated
in addition to the studies in the literatute related to
both polymorphisms of the MTHFR gene.
Thrombophilia plays an important role in the
etiopathogenesis of unexplained infertility. In those
cases with unexplained infertility and thrombosis
history, investigation of mutations in the MTHFR
gene would be useful for the diagnosis and treatment
of unexplained fertility.
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