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Abstract: Oligozoospermia is a type of male infertility in which the number of sperms is under 15
million/ml, it is caused by different factors but it is mostly associated with idiopathic disorders. MLH1 is
a part of a genes system which codes for proteins responsible mainly for correcting post replicative
DNA errors.rs1800734 is a single nucleotide polymorphism lies in the MLH1 CpG island at -93 from the
translation start site while rs4647269 is an intron variant that lies in intron 9 . ). Blood and semen samples
were collected from Baghdad Specialist Fertility Centre through the period from 1st of August 2018 until
the end of February 2019 and the study was carried out in the Laboratories of Institute of Genetic
Engineering and Biotechnology for Postgraduate Studies - University of Baghdad .Genotyping of MLH1
gene for SNPs rs1800743 and rs4647269 was done using Taqman genotyping assay by RT-PCR.
Hormonal analysis was performed by using fluorescence immunoassay (FIA) on AFIAS autoanalyzer
.The study showed that There were no significant differences between healthy and oligozoospermia
patients in any of the genotypes of the SNP rs1800734, hence the SNP have no connection to the
infertility incidence. As for rs4647269, The results showed that the CC genotype of rs4647269 was
significantly higher ( p<0.05) in healthy patient (15(30%) versus 9 (18%) in oligozoospermia patient
contrary to TT genotype that was significantly higher in oligozoospermia patients15 (30%) versus
7(14%).The heterozygous genotype CT had no significance between the two groups.Seminal fluid
analysis showed a significant( p<0.05) decrease in sperm count (9.65 ± 0.89) ,motility(24.34 ± 2.072)
,activity8.06 ± 1.15 and normal sperms(4.60 ± 0.66) in the oligozoospermia patients .In oligozoospermia
patients, mutant genotype TT of the SNP rs4647269showed a significance increase (P<0.05), compared to
the wild genotype CC. Effect of SNP rs4647269 on FSH appear in the wild and heterozygous genotypes
as an increase in oligozoospermia patients compared to the healthy ones.In rs4647269 there was a
significant increase (P<0.05) in prolactin in both the wild and the mutant genotypes of the
oligozoospermia patients compared to the control, only the heterozygous resulted in a significant (P<0.05)
decrease in the oligozoospermia patients.only the wild genotype CC showed a significant decrease
(P<0.05) in testosterone concentration of oligozoospermia patients.the results of rs1800734 showed that
the only genotype that showed a significant difference in LH levels between oligozoospermia patients
and control is GA genotype (P<0.05). FSH results were significantly higher (P<0.01) in oligozoospermia
patients of the genotype GG than control of the same genotype.. The results show a significant increase
(P<0.01) in PRL levels that accompanied the GG genotype in oligozoospermia patient. While the mutant
genotype AA resulted in a significant decrease (P<0.05) in oligozoospermia patients. Only GG genotypes
(the wild genotypes) showed a significant decrease (P<0.05) in testosterone concentration of
oligozoospermia patients . This study have observed 4 possible haplotypes, GC hablotype was the most
common in both groups (patients and controls) and it was significantly higher( p<0.05) in control. Also
the GT hablotype was higher( p<0.05) in oligozoospermia patients than healthy controls. 5 of 8 possible
haplotype combinations showed no statistically significant differences between oligozoospermia patients
and control groups.This study concluded that 1. Both rs1800734 and rs4647269 SNPs of MLH1 gene
have no role in the incidence of oligozoospermia in Iraqi men.
Keywoeds: Infertility, Oligozoospermia, Polymorphism, Hormones, MLH1.
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Introduction
Infertility
is
considered
a
complicated multifactorial disease that
has been attracting a growing interest as
the semen quality seems to deteriorate
in young healthy men around the world
(1). Several factors are associated with
male infertility including both acquired
factors and conditions of birth origin
such as varicocele,infections,hormonal
defffects, genetic defects, lifestyle and
environmental causes (2).Investigation
of male infertility is based on a
thorough medical history, physical
examination and at least two semen
analyses (3) and yet infertility causality
for half of the patients that finish the
formal exams remain unknown(4)
Testis is the site of elevated expression
for 2200 genes across all human tissues
which makes them extremely sensitive
to genetic disruptions and several
studies suggest a fundamental link
between infertility and genetic factors
but the exact architect that construct this
relationship is not clear (5 ) and the
number of genes that are conclusively
linked to infertility by an obvious
relationship are still low which is
surprising
considering
the
fast
advancement in genetics techniques (6).
Oligzoopermia is A type of male
infertility in which the number of
sperms is under 15 million/ml, its
caused by different factors but it's
mostly associated with idiopathic
disorders (7). Mismatch repair system
(MMR) is a group of proteins
responsible
for
correcting
post
replicative DNA errors. MMR remove
DNA mismatches that result of
recombination between imperfectly
matched sequences or from errors
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during DNA replication. It can also
repair the damage of oxidative stress
(8). MMR is studied profusely as a
possible cause for cancers especially
that Defective MMR increases mutation
rates up to 1,000-fold which increase
chances of malignancy(9). Several
studies targeted MMR components as a
possible suspect in male infertility and
some of them were linked directly, for
instance a MLH3 gene variant was
proved to negatively affect semen
parameter, also another variant of the
same gene increase female infertility
risk(10 ; 11) .MLH1 is an MMR
element that's deficiency is found to
cause sterility in Zebrafish by causing
an arrest in spermatogenesis at
metaphase I (12).Same observations
were find in both genders of MLH1deficient mice(13;14 ). The effect of the
gene is less understood in human,in fact
the entire system effect is still to be
clarified (15). The MLH1 gene is
located on the short arm of the third
chromosome with a length of 57375 kb
and 19 exons that encodes a protein
with 756 amino acids (16).MLH1 is
mostly a target for malignancy studies
as its implicated in different type of
cancers such as tumors of stomach,
ovaries ,ureter, renal pelvis, brain, small
bowel, hepatobiliary tract and its proved
that most lynch syndrome patients are
carries of mutations in MLH1 and
MSH2(17). SNP is a point mutation were
one base is substituted with another
(18). As a Multifactorial disease infertility
was studied extensively as a target for
SNPs researches yet most researches
weren’t
replicated
properly
for
confirmation (19). A number of genes
have been examined for possible effect
of SNPs on male infertility including
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eNOS SNPs which was associated with
oligoasthenoteratozoospermic
and
asthenozoospermic cases in different
countries(20). MLH3 SNP rs175080
also was linked to oligozoospermia in
Caucasian men (21)This study aim to
determined genetic polymorphism of
MLH1 gene in blood of Iraqi patients
with
oligozoospermia and fertile
patients and specifically two SNPs
which arers1800743 and rs4647269.
Material and Methods
Patients and Samples
Samples were collected in
Baghdad fertility center for assisted
reproduction. Subjects were selected
according to diagnosis of a medical
expert who would recognize healthy and
oligozoospermia patients and send them
for Blood and seminal fluid collection.
The subjects were divided into two
groups (50) apparently healthy and
(50) oligozoospermia cases. Seminal
fluid was conducted according to WHO
standards (22)and blood was collected
and into EDTA tubes for DNA
extraction.DNA extraction was done by
the gSYNC DNA extraction Kit. After
genomic DNA extraction, agarose gel
electrophoresis has been adopted to
underline the presence and integrity of
the extracted DNA.
Genotyping (Allelic Discrimination
Principle)
The TaqMan technique depends on
the exonuclease activity of taq
polymerase
enzyme . The probe
contains a reporter dyes (FAM and
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VIC) at the 5´ end of the probe and a
quencher dye (MGB) at the 3´ end of
the probe. the quencher suppress the dye
when they are close to each on the
probe. If the reaction took place then the
probe will be attached to a specific
amplified sequence leading to cleavage
of the probe which would separates the
reporter dye and the quencher dye,
resulting in increased fluorescence of
the reporter. Accumulation of PCR
products is detected directly by
monitoring the increase in fluorescence
of the reporter dye.The increase in
fluorescence
signal
is
detected
specifically when the target sequence is
complementary to the probe and if it is
amplified during PCR.
Primer and Probes
TaqMan fluorescent oligonucleotide
probes and primers sequences were
manufactured by Alpha DNA Ltd
(Canada) and stored lyophilized at
(-23°C). The sequences of each of the
probes and primers used in the
experiments are shown in table (1).
Primers and probes were spin down
prior to opening the tube and dissolved
to 100 μM according to instruction of
the manufacturer ,later a working
solution was prepared by adding 10μl of
stock solution to 90 μl of nucleic acid
free water.both work and stock solution
were stored at –23°C. The wild type
detecting probe was labeled with FAM
in the 5ʹ end and Minor groove binder
probe (MGB) in the 3ʹ end. While the
probe prepared for the mutant allele
(SNP) was labeled with VIC in the 5ʹ
end and MGB in the 3ʹ end.
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emorPm/emirP
drowroF
eRrRoeR
borp -dTF
borpR-CIG
drowroF
eRrRoeR
borp -dTF
borpR-CIG

Table (1): Primers and probes.
nPitPSeP( 55( 35( omPeuoiS
MLH1 gene (rs1800734G<A)
CTCGGTTCGTTCTTGCTGGT
TGGTTTTTTTGGTTTTTTTG
CTGTTGCTTTTTTTTTTGTCTTT
TTGCATTTTTTTTTGTCTTT
MLH1 gene (rs4647269C<T)
TTCGTTGTGCGTTTTTTCTC
TTTTGCTTCCCTTTTTTTTC
TTCCCTTGTCTCGGCCTCGCTGTTG
TTCTCTCGGCCTCGCTGTTGT

Real Time PCR Protocols
DNA samples from patients (n=50)
and healthy subjects (n=50) were
genotyped for SNPs with a Taqman SNP
genotyping assay using real time
No.
1
2
3
4
5
6
7
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thermacycler,the final volume of the
reaction mix was 20 μl. components of
the reaction mix is shown in table (2)
while the operating program of the
thermacycler is shown in Table (3).

Table (2): Components of PCR reaction mix.
sireiSPSuC
uμ((eiutrP
GOtaq probe PCR master mix (promega)
10
drowroF bowrRo
lμ 10
0.5
eRrRoeR bowrRo
lμ 10
borpR -dTF
lμ 10
borpR-CIG
lμ 10
CRrblraR meT
4
eraRo s eereR eoRR
5.5
dwurl CrlnrR
20

Table (3) Real time PCR program program
seeuP(CuPe
CPre.( es
CorP
50
15min.
diu 1
95
15min.
diu 2
95
5sec.
nPStutmtuoiS
60
20sec.
seeuoSc(1
gSSPtuoSc
72
15sec.
nouPSCoiS
95
5sec.
nPStutmtuoiS
60
20sec.
seeuoSc(2
gSSPtuoSc*
72
15sec.
nouPSCoiS
* In this step the acquiring Green and Yellow (FAM and VIC) were added

Hormonal Assay
Hormonal analysis was performed
by using fluorescence immunoassay
(FIA) on AFIAS autoanalyzer (boditech
med incorporated,Korea).the test uses a
sandwich immunodetection method.
The antibody in buffer binds to the
antigen in sample forming antigen

seeuP
1

5
40

antibody complexes which migrate onto
nitrocellulose matrix to be captured by
another immobilized antibody on the
strip. The quantity of antigens in the
sample will be represented as a
fluorescence
signal
on
detector
antibody. The kit consist of cartridge
and a pipette tip .the test was done by
pippeting 200 µL into the sample pit on
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the cartridge and placing the tip into its
position ,also the position and the label
of the test was set the test finished
within 30 minutes the normal range of
each test is in table(4).
Statistical Analysis
The Statistical Analysis SystemSAS (2012) program was used to affect
different factors in study parameters.
Chi-square test was used to significant
comparison between percentage and
Least significant difference –LSD test
was used to significant comparison
between means in this study (24).
Results and Discussion
This study examined two MLH1
polymorphism (rs1800734 G>A and
rs4647269 C>T) among Iraqi men with
oligozoospermia and in apparently
healthy controls according to the results
achieved by RT-PCR using TaqMan
technique in addition to the effect of
each SNP on the hormonal profile.Also
the seminal parameter of both
oligozoospermia and healthy groups
were compared.
Seminal Fluid Analysis
Seminal fluid Parameter of control
and patients are clarified in table (4), the
table include age, volume PH, count,
motility, activity and the percentage of
normal forms of sperms. Statistically
the control and patient group shared a
similar age average which would allow
eliminating age as a possible variable
concerning the semen parameters.The
seminal PH showed no significant
difference among the two groups which
is the same result obtained by both of
(25,26) when patients with normal
parameters and abnormal ones were
compared. This result confirm that PH
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is not a an influential factor unless in
excessive increase or decrease in PH
which is what (27) concluded when
culturing sperms in growth media with
different PH as motility of sperms was
affected in PH of 5.2 and 6.2
solutions.The volume of seminal fluid
was very convergent in both study
groups which contradict what was
found by both (28) however volume has
no relation to pregnancy outcome and
it's not an indicative of infertility unless
it's far from average ( 29 ,30) who
studied over 1600 cases in their studies.
Spermatozoa count was significantly
higher in control group than in
oligozoospermic patients group (50.34
versus 9.65 million per ml respectively,
p<0.01).The sperm count of control
group are consistent with the normal
limits that are specified by(22). There is
a global growing concern about
decreasing numbers of sperms in semen
of healthy fertile men, recent studies
showed a drastic drop in numbers since
last century fifties from 99 million/ml
to 47 million /ml (31),the total count in
this study could be an indicator of a
similar drop that need to be addressed in
the country. The percentages of sperm
motility were significantly (p<0.01)
higher in control than in severe
oligozoospermic patients (57.77 versus
24.34) respectively. Percentage of
active sperms were significantly
(p<0.05) higher in control than in severe
oligozoospermic patients (20.87versus
8.06) however, the activity in
oligospermic cases are within normal
range stated by (22). The percentage of
normal sperm were significantly
(p<0.01) higher in control than in severe
oligozoospermic patients (79.73 versus
4.6) but the normal forms of
oligospermic cases are still within
normal range which is 4%. The
percentage of abnormal sperm were
significantly (p<0.01) lower in control
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than in server oligozoospermic patients
(20.37 versus 95.4%) respectively. Low
levels of motility and activity and
morphology were also cofound with
low sperm count (oligospermia) in a
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number of previous studies (32 ,33).this
combined effect on all parameters could
be a result in an error in control
mechanism of spermatogenesis(34).

Table (4): Comparison between control and patients in seminal parameter
EPtS(n(nn
nProStu(etmtrPuPm
P-value
siSumiu
etuoPSuC
No=50
No=50
36.10 ± 1.03
36.02 ± 0.99
0.761 NS
Age (year)
2.34 ± 0.09
2.22 ± 0.10
0.187 NS
Volume ( )
7.21 ± 1.04
7.10 ± 0.09
0.834 NS
pH
50.34 ± 2.01
9.65 ± 0.89
0.0026 **
Count ( )
57.77 ± 1.89
24.34 ± 2.072
0.0085 **
Motility (%)
20.87 ± 1.41
8.06 ± 1.15
0.0461 *
Active ( )
79.73 ± 1.34
4.60 ± 0.66
0.0001 **
Nor. Sperm (%)
20.37 ± 3.49
95.40 ± 0.61
0.0001 **
Abo. Sperm (%)
* (P<0.05), ** (P<0.01).

Polymorphism
rs4647269 SNP
The SNP rs4647269 is an intron
variant as it lies in intron9 (35), In this
study the heterozygous form of the SNP
(CT) was the most common as 54
individual had these genotype unlike
(36) who found that the wild genotype
CC was the most common genotype, of
course this difference as due to
difference in the population in the study
. Wild genotype (CC) was found in 24
individuals and 22 had the mutant
genotype (TT). Frequencies of C and T
alleles were ( 0.58 and 0.42) in
apparently healthy subjects and (0.42
and 0.56) in oligozoospermia patients,

respectively.The CC genotype was
significantly higher (p<0.05) in healthy
patient (15(30%) verses 9 (18%) in
oligozoospermia patients on the
contrary to TT genotype that was
significantly higher in oligozoospermia
patients .The heterozygous genotype CT
had no significance between the two
groups. this result suggest a possible
connection for the mutant genotype of
rs4647269 to oligozoospermia, this
result agree with what (37) found, also
(36) found that this SNP could be a risk
factor for developing azoospermia and
oligozoospermia .however due to the
low numbers of the samples of mutant
and wild genotypes its seems that
further research is in need to confirm or
deny the results.

Table 5): The frequency of genotypes and alleles at rs4647269 SNP of MLH1 gene in Iraqi men
with oligozoospermia and control.
%(nmPitPSeeq((S
2
sPSiueePC
χ
RO
sC
Control
etuoPSuC
GG
15)%30(
9)%18(
4.623 *
0.766
0.86-1.62
GC
28)%56(
26)%52(
1.065 NS
0.183
0.78-1.51
CC
7)%14(
15)%30(
5.439 *
0.902
0.86-1.67
GC+CC
35)%70(
42)%82(
4.428 *
0.715
0.92-1.64
guuPuPC(emPitPSeoPC
G
0.58
0.44
---C
0.42
0.56
---* (P<0.05), ** (P<0.01).
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rs1800734 SNP
In this study the heterozygous form
of the SNP (GA) was the most common
as 89 individual out of 100 had this
genotype .while only two individuals
had the wild genotype (GG) and 9 had
the
mutant
genotype
(AA).The
frequency of the A allele was between
(52-55)%. Which is close to the
percentage found by (38) in turkey
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patients which was 49.4%. In general
the A allele frequency ranges between
54% to 65% in Asian populations
studies according to an analysis
conducted by (39).There were no
significant differences between healthy
and oligozoospermia patients in any of
the genotypes of the SNP, hence the
SNP have no connection to the
infertility incidence in this study, this
result conflict with what (40.41) stated.

Table 6): The frequency of genotypes and alleles at rs1800734 SNP of MLH1 gene
in Iraqi men with oligozoospermia and control
sPSiueePC
TT
TT
TT
TT+TT
T
T

%(nmPitPSeeq((S
2
χ
siSumiu
etuoPSuC
1(2%)
1 (2%)
0.00
46 (92%)
43 (86%)
2.063 NS
3(6%)
6 (12%)
2.063 NS
49 (98%)
49 (98%)
0.00
guuPuPC(emPitPSeoPC
0.48
0.45
-0.52
0.55
-* (P<0.05), ** (P<0.01).

Hormonal profile
There was no significant Effect of
the SNP 4647269 genotypes on LH
levels except for the fact that is in
oligozoospermia
patients
mutant
genotype TT showed a significance
increase (P<0.05), compared to the wild
genotype CC. Some studies do support
of the negative effect of chromosomal
abnormalities on LH levels by causing
an elevation that cause disruption in
male infertility(42). Effect of SNP
rs4647269 on FSH appear in the wild
and heterozygous genotypes as an
increase in oligozoospermia patients
compared to the healthy ones. Elevated
FSH levels could be a sign of reduced
spermatogenesis in 60% of infertility
cases (43), however; oligozoospermia
patients could show normal FSH
levels
but
accompanied
by
hypospermatogenesis
sometimes
associated to partial spermatidic arrest

RO

sC

0.271
0.271
-

0.72-1.55
0.75-1.59
-

---

---

(40).In the healthy group the genotype
TT showed a significant decrease
(P<0.01) compared to CT and CC of the
same group .though these differences
seems minor compared to results of
studies
reveling
differences
in
oligozoospermia
patients
since
concentration in control was 4.11
mIU/ml while oligozoospermia patient
FSH concentrations were up to 32.81
mIU/ml(44). In the SNP rs4647269
there was a significant increase
(P<0.05) in prolactin in both the wild
and the mutant genotypes of the
oligozoospermia patients compared to
the control, only the heterozygous
resulted in a significant (P<0.05)
decrease in the oligozoospermia
patients. It was showed that high level
of prolactin is associated with different
infertile
conditions
like
oligozoospermia,
asthenozoospermia
and azoospermia (45) while )21)
couldn’t find any abnormality in
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prolactin in infertile males of his study
not to mention that the concentrations of
prolactin. The genotype CT showed a
significant difference compared to the
TT genotype in the healthy group
(P<0.05), while in the oligozoospermia
patients group the genotype CT resulted
in a significant decrease compared to
CC and TT. PRL role in male
reproduction seems to be modifying and
participating rather than a main
contributor,it modifies steroidgenesis
and gonadotropins by modulating the
FSH and LH receptors on Sertoli and
Leydig cells,,it may also influence the
normal activity of glands like the
prostate(46) It remains to be determined
whether autocrine PRL plays a
significant role in the growth,
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differentiation, and secretory activity of
the prostate gland. Cleaved form of
prolactin has been detected in sperm
and its supposedly play a role in
spermiogenesis and spermatogenesis
(47). Only the wild genotype CC
showed a significant decrease (P<0.05)
in testosterone concentration of
oligozoospermia patients. )48( found a
significant decrease in testosterone of
oligozoospermia
patient
with
chromosomal anomalies compared to
healthy males but the decrease was
similar to oligozoospermia patient
without anomaly while (49) couldn’t
report differences in testosterone levels
between oligozoospermia patients and
control or differences among genotypes
of rs2274911 of GPRC6A gene.

Table (7): Relationship between genotype of SNP rs4647269 of MLH1 and hormones in control and
oligozoospermia patients.
ld rCI/(ru
nPeC
sPSiueePC
p- value
siSumiu
etuoPSuC
3.8 ± 0.09 (7)
3.3 ± 0.12 (7)
0.092 NS
CC
3.8 ± 0.12 (7)
4.0 ± 0.19 (7)
0.654 NS
CT
mC4647269(s<C
4.1 ± 0.17 (7)
4.4 ± 0.21 (7)
0.1552 NS
TT
0.702 NS
0.0415 *
--p- value
FSH rCI/(ru(
nPeC
sPSiueePC
p- value
siSumiu
etuoPSuC
5.9 ± 0.24 (7)
5.2 ± 0.16 (7)
0.0841 NS
CC
4.2 ± 0.19 (7)
5.2 ± 0.24 (7)
0.0362 *
CT
mC4647269(s<C
2.6 ± 0.08 (7)
4.9 ± 0.13 (7)
0.0033 *
TT
0.0028 **
0.572 NS
--p- value
emiuteuoS
nPeC
sPSiueePC
p- value
siSumiu
etuoPSuC
12.0 ± 0.53 (7)
15.5 ± 0.24 (7)
0.0463 *
CC
14.7 ± 0.61 (7)
11.9 ± 0.69 (7)
0.0494 *
CT
mC4647269(s<C
11.6 ± 0.47 (7)
16.5 ± 0.58 (7)
0.0217 *
TT
0.0428 *
0.0105 **
--p- value
sPSiueePC
CPCuiCuPmiSP
nPeC
p- value
siSumiu
etuoPSuC
3.8 ± 0.26 (7)
2.6 ± 0.07 (7)
0.0451 *
CC
3.3 ± 0.16 (7)
2.7 ± 0.11 (7)
0.0831 NS
CT
mC4647269(s<C
3.3 ± 0.20 (7)
3.2 ± 0.09 (7)
0.712 NS
TT
0.1662 NS
0.0793 NS
--p- value
* (P<0.05), NS: Non-Significant.

LH stimulates Leydig cells in the
interstitial of the testes to produce
testosterone from cholesterol (50)

the only genotype that showed a
significant
difference
between
oligozoospermia patients and control is
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GA genotype of rs1800734 (P<0.05)
(51). Reported an elevation of LH in
oligoasthenoteratozoospermia compared
to control. GA genotype of control
group was accompanied by a significant
decrease of LH (P<0.05) compared to
GG genotype. FSH results were
significantly higher (P<0.01) in
oligozoospermia patients of the
genotype GG than control of the same
genotype.The
genotype
GG
of
oligpzoospermia patient also showed a
significant increase (P<0.01) compared
to GA and AA of the same group. The
results show a significant increase
(P<0.01)
in
PRL
levels
that
accompanied the GG genotype in
oligozoospermia patient. While the
mutant genotype AA resulted in a
significant decrease (P<0.05) in
oligozoospermia
patients.
Healthy
individual that carry the genotype GG
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had a significant decrease (P<0.01)
compared to the heterozygous and
mutant
genotype,
as
for
the
oligozoospermia patients it was the
heterozygous GA genotype that had the
significant difference ( P<0.01) with
concentration of (17.3 ± 0.52). Only
GG genotypes (the wild genotypes)
showed
a
significant
decrease
(P<0.05) in testosterone concentration
of oligozoospermia patients. the
heterozygous and mutant genotypes of
both SNPs didn’t show any significant
difference between control ant patients
.the wild
GG genotype was
significantly higher compared to the
homozygous genotype GA. in the
oligozoospermia
group
the
GG
genotype
decreased(P<0.05)
significantly compared to the GA and
AA genotypes.

Table (8): Relationship between genotype of SNP rs1800734 of MLH1 and hormones in control and
oilgozoospermia patients.
ld rCI/(ru
nPeC
sPSiueePC
p- value
siSumiu
etuoPSuC
5.39 ± 0.00 (1)
4.78 ± 0.00 (1)
0.1083 NS
GG
3.40 ± 0.18 (7)
4.90 ± 0.22(7)
0.0362 *
GA
rs1800734G > A
4.11 ± 0.19 (3)
4.30 ± 0.15(6)
0.677 NS
AA
0.0288 *
0.0955 NS
--p- value
nnd rCI/(ru
nPeC
sPSiueePC
p- value
siSumiu
etuoPSuC
3.9 ± 0.00 (1)
11.5 ± 0.27 (1)
0.0002 **
GG
3.8 ± 0.15 (7)
4.0 ± 0.12 (7)
0.673 NS
GA
mC1800734s(<(g
4.3 ± 0.10 (3)
4.3 ± 0.15 (6)
0.988 NS
AA
0.439 NS
0.0001 **
--p- value
emiuteuoS
nPeC
sPSiueePC
p- value
siSumiu
etuoPSuC
3.69 ± 0.00 (1)
12.95 ± 0.00 (1)
0.0001 **
GG
16.4 ± 0.73 (7)
17.3 ± 0.52 (7)
0.693 NS
GA
mC1800734s(<(g
14.5 ± 0.42 (3)
10.9 ± 0.33 (6)
0.0327 *
AA
0.0001 **
0.0003 **
--p- value
CPCuiCuPmiSP
nPeC
sPSiueePC
etutP(-e
siSumiu
etuoPSuC
3.8 ± 0.00 (1)
2.4 ± 0.07 (1)
0.0359 *
GG
3.1± 0.11 (7)
3.09 ± 0.16 (7)
0.8449 NS
GA
mC1800734s(<(g
3.4 ± 0.09 (3)
3.3 ± 0.08 (6)
0.703 NS
AA
0.0446 *
0.0352 *
--p- value
* (P<0.05), ** (P<0.01), NS: Non-Significant.
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Hablotype
The results of haplotype frequency
of rs1800734 and rs4647269 SNPs of
MLH1 gene in Iraqi men with
oligozoospermia
and controls are
shown in table (9). This study have
observed 4 possible haplotypes, Both
AC and AT hablotype showed no
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significant difference between the
groups. GC hablotype was the most
common in both groups (patients and
controls)
and it was significantly
higher( p<0.05) in control. Also the GT
hablotype was higher( p<0.05)
in
oligozoospermia patients than healthy
controls.

Table (9): The frequency of hablotypes of rs1800734 and rs4647269 SNPs of MLH1 gene in Iraqi
men with oligozoospermia and controls.
%(nmPitPSeeq((S
sC
2
dteuiueePC
χ
RO
siSumiu
etuoPSuC
TG
39 (78%)
31 (62%)
5.421 *
0.918
0.82-1.66
TC
8 (16%)
13 (26%)
4.392 *
0.674
0.88-1.61
TG
3 (6%)
5 (10%)
1.028 NS
0.093
0.59-1.48
TC
0 (0%)
1 (2%)
0.074 NS
0.033
0.60-1.41
Crarl
50 (100%)
50 (100%)
-------

Hablotype combination
The
results
of
haplotype
recombination of rs1800734 and
rs4647269 SNPs of MLH1 gene in Iraqi
men with oligozoospermia and controls
are shown in table (10). GC / AC
and GC/ AT combination showed
a significant difference between
oligozoospermic and control groups

(P<0.05), the combination GT/AT is
significantly higher (P<0.05) in
oligozoospermia patients. Also, as
shown in the table (10), 5 of 8 possible
haplotype combinations showed no
statistically significant
differences
between oligozoospermia patients and
control groups and GC/ AT hablotype
combinations was the most common.

Table (10): The frequency of hablotypes combinations of rs1800734 and rs4647269 SNPs of MLH1
gene in Iraqi men with oligozoospermia and controls.
%(nmPitPSeeq((S
dteuiueeP(
2
χ
RO
sC
1
2
eirroStuoiSC
siSumiu
esRn
TG / TG
14 (28%)
8 (16%)
4.743 *
0.792
0.87-1.70
TG/ TC
26 (52%)
22 (44%)
4.277 *
0.635
0.82-1.63
TC / TC
6 (12%)
13 (26%)
5.029 *
0.863
0.87-1.64
TG / TC
3 (6%)
4 (8%)
0.438 NS
0.039
0.59-1.58
TC / TC
1 (2%)
0 (0%)
0.438 NS
0.039
0.57-1.58
TG / TC
0 (0%)
1 (2%)
0.438 NS
0.039
0.57-1.58
TG / TG
0 (0%)
1 (2%)
0.438 NS
0.039
0.57-1.58
TC / TC
0 (0%)
1 (2%)
0.438 NS
0.039
0.57-1.58
Crarl
50 (100%)
50 (100%)
-------
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