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The tumor necrosis factor alpha (TNF-a) gene is a cytokine involved in systemic inflamma-
¢ tion. Results of the association of its polymorphisms with infertility in men are controversial.
07Jul 2019 ¢ [IYTEETE The aim of this study was to evaluate the association of -308G/A polymorphism in TNF-a gene
13 Oct 2019 ¢ with different parameters of semen and sperm in infertile men.
01Dec2019 [VETELE Participants were 210 men with infertility and 120 controls. The polymorphism evaluation was
performed by sequencing method. In order to assess oxidative stress and apoptosis in men with -308G/A
polymorphism, malondialdehyde and caspase-9 values were measured. The sperm DNA damage and
sex chromosomes aneuploidy were also measured in these patients.
LML A significant higher frequency of A allele of -308G/A polymorphism was observed in men with
oligoasthenospermia (P=0.01). In semen samples of the men with AA genotype, there was significantly
high level of malondialdehyde and caspase-9 (P<0.0001). We also observed higher frequency of sperm DNA
damage (P=0.0001) and sex chromosome disomy type XY (P=0.0001) in sperm samples of men with AA
genotype of -308G/A polymorphism. Furthermore, there was a significant correlation between sex chromo-
: some aneuploidy and sperm DNA damage in sperms of men with this polymorphism (R=0.72, P=0.048).
Male infertility, TNF-o. :  [STETT) -308G/A polymorphism of TNF-a gene has association with decreased sperm parame-
polymorphism, Oxi- i ters, increased oxidative stress, higher sperm DNA damage and sex chromosome aneuploidy which
dative stress, Sperm  ©  can affect infertility.
DNA damage :
impaired spermatogenesis [1, 2]. Mutations of autosomal
genes are also closely related to male infertility; however,
1. Introduction the underlying molecular mechanisms are still unknown [3,
4]. Various studies have shown the association between dif-
ndocrine environment and/or genetic fac- ferent genotypes of cytokines encoding genes and infertility
tors are two agents involved in male in- [5-8]. Tumor necrosis factor alpha (TNF-a) is a cytokine
fertility. Chromosomal abnormality and that is normally present in the male genital tract. Studies
Yq microdeletion are two main causes of have shown the lower sperm motility and higher degree
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of sperm DNA damage in seminal plasma of infertile men
with high levels of TNF-a [9, 10].

Different factors are involved in seminal plasma TNF-o
level, one of which is genetic factor such as single nucleo-
tide polymorphisms. Several polymorphisms in the TNF-a
gene cluster, especially in promoter region (-1031T/C,
-863C/A, -857C/T, -575G/A, -376G/A, -308G/A, -244G/A,
and -238G/A), have been associated with modified TNF-a
level [6]. On the other hand, one of the environmental risk
factors for infertility is reactive oxygen species (ROS).
They are negatively correlated with many sperm function
parameters. ROS can damage cellular membranes and
cause lipid oxidation. In the clinical studies, elevated ROS
levels have been reported in patients with abnormal sperm
motility and morphology. Several studies have shown that
ROS and cytokines including TNF-o have a complex inter-
action which ultimately can lead to sperm DNA fragmenta-
tion (SDF) and the apoptosis of germ cells [11, 12].

The relationship between TNF-a activity and apoptosis
process has already been reported [13]. Most of studies
have reported higher level of sperm DNA damage, chro-
mosomes abnormality or both in sperm samples of infertile
men [14, 15]. The aim of study was to evaluate the effect
of -308G/A polymorphism of TNF-a gene on different se-
men parameters, stress oxidative, sperm DNA damage and
sperm chromosome aneuploidy among the Iranian men
with infertility.

2. Materials and Methods

Sperm and blood samples was collected during 2017—
2018 years from ACECR Telemedicine Infertility Cen-

Table 1. Characterization of the participants

ter in Qazvin, Iran. There was 4 study groups: one group
with normal spermatogenesis (n=120, control group); and
three other groups with abnormal spermatogenesis includ-
ing: Men with sthenospermia having low sperm motility
(A+B<32%; n=70), men with oligospermia having low
sperm count (<15%106 /ml; n=70), and men with oligoas-
thenospermia having low sperm count and motility (n=70)
[18]. Groups with infertile men had no other infertility crite-
ria including cystic fibrosis, Klinefelter’s syndrome, varico-
cele, chemotherapy, and azoospermia factor (AZF) micro-
deletion. The men with smoking and alcohol consumption
were excluded from the study.

TNF-a genotyping was done by sequencing method. For
measuring SDF index, we used SDF assay kit (Kalazist
Co., IRAN). Prolactin (PRL) and testosterone levels was
measured by ELISA kit (Diagnostics Biochem Canada
Inc., Canada). For the measurement of caspase-9 activity
in semen samples, we used a colorimetric assay kit (R&D
Systems, USA) and malondialdehyde (MDA) was assessed
using the thiobarbituric acid reaction (TBAR) method.
Moreover, Disomy of sex chromosomes was evaluated by
using fluorescent in situ hybridization (FISH) analysis ac-
cording to the method described by [16].

3. Results

Patient characteristics and semen quality parameters are
shown in Table 1. Results showed that the frequency of GG
and GA genotypes in TNFa -308G/A polymorphism were
not significantly different in asthenospermic and oligosper-
mic patients compared to controls (P=0.06) (Table 2), but
we observed a significant difference in the frequency of AA
genotype and A allele frequency in the oligoasthenospermic

MeantSD
Variable Infertile (n=70)
Fertile (n=120)
Asthenospermia Oligospermia Oligoasthenospermia

Age (year) 32+2.8 26.1+3.2 32445 3354
BMI (Kg/m2) 22.2+2.7 23+1.2 24.2+2.1 24.2+1.8

Abstinence time (days) 3.8+0.7 4.2+0.55 4+0.45 4+0.8
Serum LH level (IU/L) 7.2+2.2 7.87£3.1 7.1+2.1 7.911.9
Serum FSH level (IU/L) 5.8+0.95 5.88+1.3 6.1+1.9 6.913.2
Testicular volume (mL) 3.2£1.5 2.8£1.9 2.3+1.8 2.9+1.2
Concentration (106/mL) 120+ 6.1 99+4.54. 1242.3 13.241.1
Progressive motility (A+B) (%) 72%1.5 134+2.8 42+3.2 19.1+3.2
Morphology (%) 17.241.2 12.1#1.5 13.543.2 10.12.9

SD: Standard deviation; BMI: Body mass index; LH: Luteinizing hormone; FSH: Follicle stimulating hormone
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Table 2. Frequency of different genotypes in -308G/A polymorphism of TNF-a

No. (%)

SNPs  Genotypes or(os%cy) Olisoasthe- oo ocooyy  Oliospermia o oce i)
i nospermia No. (%)
Control  Asthenospermia
GG 62 (52) 38 (54) 1 (Ref) 26 (37) 1 (Ref) 28 (40) 1 (Ref)
€
< GA 45 (37) 26 (37) 0.9 (0.53-1.7) 28 (40) 1.3(0.75-2.3) 31 (44) 0'92 (é)'og‘
S .
€ 3
= AA 13(11) 6(9) 15(04156) 16(23)  2.5(102-6.1)* 11 (16) 0'9"1 (3)87
o .
<
g Gallele 169 (70) 102 (73) 1 (Ref) 80 (57) 1 (Ref) 87 (62) 1 (Ref)
o
° Aallele 71(30) 38(27) 1.2(0.68-2.3) 60 (43) 2.7 (0.95-3.9)* 53 (38) 0'971(%'65'

SNP: Single-nucleotide polymorphism; OR: Odd ratio; CI: Confidence interval

Table 3. Descriptive statistics of some variables in patients with GG, GA and AA genotypes of -308G/A polymorphism in TNF-a

Mean+SD
Number of patients GG GA AA P
92 85 33
Sperm count (106/mL) 55+3.1 53.8+12.8 14.1+£11.8 0.0001
Sperm motility (A+B%) 36.5£9.4 31.2+8.8 109+8.2 0.0001
Sperms Parameters

Sperm morphology 13.345.1 13.2+3.1 11.5+2.1 0.0001
SDF index> 30% 13% 15.5% 29% 0.0001

FSH (mIU/mL) 6.31+1.2 6.52+ 1.44 6.11+1.8

LH ( mIU/mL) 6.92+1.11 7.1+2.33 6.7+2.12

Hormonal Level

Testosterone (ng/L) 689+ 2.1 671+3.5 668+ 3.8

Prolactin (ng/mL) 69115 7.3+1.52 7.3+1.8
Apoptosis Facto Caspase-9 (U/106 sperms) 1.2+0.99 1.8+0.78 3.8+0.98 0.0001
Oxidative Stress Factor MDA (nmol/mL) 1.55+0.78 2.1+0.68 3.93+0.84 0.0001

SD: Standard deviation; LH: Luteinizing hormone; FSH: Follicle stimulating hormone

men compared to controls [OR (95% CI): 2.5 (1.02-6.1) for
AA genotype and 2.7 (0.95-3.9) for A allele] (P=0.01). In the
patients groups, the -308G/A polymorphism had no impact
on the hormone level (Follicle- stimulating hormone, lutein-
izing hormone, testosterone, and prolactin) (Table 3). Evalu-
ating the effect of AA genotype in -308G/A polymorphism
of TNFa on different sperm parameters showed that this gen-
otype can significantly decrease the sperm count (P=0.0001),
motility (P=0.0001) and morphology (P=0.0001). We mea-
sured SDF index between men with different genotypes.
The results reported a significant increase in sperm DNA
damage (>30%) in subjects with AA genotype (34%) com-
pared to those with GG (16%) and GA (19.5%) genotypes
(P=0.0001).

Caspase-9 level as a main factor in apoptosis process was
increased significantly in semen samples of the men with AA
genotype (Mean+SD=3.8+0.98) compared to the men with

GG (1.2+0.99) and GA (1.84+0.78) genotypes (P=0.0001).
Moreover, we observed a significant higher level of MDA
(one of the stress oxidative factors) in semen samples of
the men with AA genotype (MeantSD =3.93+0.84) versus
men with GG (1.15+0.78) and GA (2.1+0.68) genotypes
(P=0.0001). Because of the importance of sex chromosomes
aneuploidy in infertility, we evaluated its rate in sperm sam-
ples of the men with G and A alleles of -308G/A polymor-
phism. As shown in Table 4, three disomy types (XX, XY,
YY) were examined. Regarding the frequency of XX and
YY types, there was no significant difference between the
men with G and A alleles (P=0.32), but there was a significant
difference between them in terms of XY disomy frequency
(MeantSD= 0.075+0.045 vs. 0.634+0.12) (P=0.0001). Re-
sults from the analysis of relationship between sex chromo-
somes aneuploidy and DNA damage, indicated a strong and
significant positive correlation between these two param-
eters (R=0.72, P=0.028).
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4. Conclusion

Consistent with other studies [3-5], the results of the pres-
ent study suggested that, firstly, the prevalence of -308G/A
polymorphism varies among different populations, and
more studies are needed in this area. Secondly, in infertile
men with this polymorphism, we observed a decrease in
sperm parameters, an increase in oxidative stress, sperm
DNA damage, and apoptosis in the sperm cells which ul-
timately reduced the normal parameters of the sperms. On
the other hand, in men with A allele of this polymorphism,
the aneuploidy levels of sex chromosomes were higher due
to the increase in sperm DNA damage.
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