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Abstract

Background: Among women, infertility rises by 0.370%, while among men; it rises by 0.291% per
year. Idiopathic variables, such as smoking, drinking, using drugs, being overweight, experiencing
stress at work or at home, becoming older, and consuming certain foods, are certain of the reasons
of men fertility SPTPRX3, a unique member of the thioredoxin family, specifically found in the testis
and male germ line, accumulates in the external area of malfunctioning sperm cells. Subjects and
Method: Two groups, totaling 80 participants, participated in this study. The first group is the patient
group, which consists of 40 infertile individuals and 40 healthy control males. A specialist fertilization
doctor determined the infertility of the men by samples collection at fertilization Center at Al-Sader
Medical City in Al-Najaf city. Results: Infertile men had considerably higher levels of TEX-101 (3.09
+1.14 ng/mL) than control individuals (1.9 + 0.67 ng/mL), according to the data (p< 0.001). In addition,
male infertility exhibited statistically significant higher levels of SPTRXR3 (6.22 + 1.7 pg/mL) than with
healthy individuals (2.84 + 0.6 pg/mL) (p<0.001). Conclusions: Confirming their importance as
markers in male infertility, the measurement of TEX-101 and SPTRX3 concentrations validates their
significance
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Introduction

Approximately 15% of  couples
worldwide are said to experience infertility,
which refers to the condition where they
are unable to conceive even after engaging
in unprotected sexual intercourse for a
period of one year . Out of these cases,
male infertility comprises 20%, while the
combined causes of female and male
infertility make up 30% of the total 131,

Both males and females contribute to the
causes of infertility. Specifically, it has been
noted that in terms of causation, 29.3% of
cases are believed to be of unknown origin
(idiopathic), 37.1% are attributed to a male
factor, and 17.6% are caused by a
combination of male and female factors.

This is an open-access journal, and articles are distributed under
the terms of the Creative Commons Attribution-Non-
Commercial-Share Alike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as
long as appropriate credit is given and the new creations are
licensed under the identical terms.

For reprints contact: editor@carcinogenesis.com

According to estimates, between 10% and
15% of all couples struggle with infertility,
making it a major issue in the majority of
developed nations . Male infertility's
potential molecular causes, as well as the
creation of novel therapy strategies, have
both attracted attentions in recent years. The
majority of research demonstrate that DNA
damage is caused by oxidative stress in the
male sperm nucleus ©l.

The nuclear and mitochondrial genomes
may experience DNA damage. The
spermatozoa therefore maintain their ability
to fertilize. This is a major discovery since it
shows that spermatozoa can convey
defective genes to the developing fetus 6.
SPTRX-3, an initial thioredoxin specific to
the Golgi apparatus, is believed to have a
potential involvement in the modification of
proteins after translation, which is crucial for
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the development of acrosomes U"l. It is worth noting that
SPTRX-3 is found within the cytoplasm outside of the
cell and forms a wrapping around the sidepieces of the
sperm tail in structurally abnormal human spermatozoa.
However, it cannot be detected in fully matured, normal
spermatozoa across various animal species 8. TEX-101,
a protein present in the cell membrane, is solely
synthesized by germ cells in the testes and is released
into the seminal plasma.

According to Fujihara et al's ) study, males with
disruptions in the TEX-101 gene produced spermatozoa
that appeared to be normal in structure but were unable
to successfully fertilize. In context of all previous
investigations, TEX101 might be a reflection of the
quantity of viable sperm and the role of sperm.
SPTRXR3, a crucial protein involved in fertilization
during the capacity process, works in contrast to TEX-
101, which is involved in acrosome processes. The study
of the association between seminal parameters and
biochemical parameters as well as the estimation of the
seminal plasma levels of SPTRXR3 and TEX101 in
infertile males were the objectives of a recent study.

Materials and Method
Subject of study

Two groups, totaling 80 participants, were used in the
investigation. The first group is the patient group, which
is made up of 40 infertile males and 40 healthy control
males. The infertile males were determined by a
specialized fertilization doctor by samples collection at
fertilization Center at Al-Sader Medical City in Al-Najaf
city.

Sample collection

In order to collect the blood samples for this
investigation, sterile medical syringes were used to draw
5 ml of blood from the brachial vein of the patients and
the controls, which was then put in a gel tube. After
allowing the blood to coagulate for 30 minutes at room
temperature, samples were centrifuged for 5 minutes at
3000 rpm to separate the serum from the remaining
blood components. For an ELISA test to analyze
hormones, the serum was removed using a micropipette,
deposited in two repeaters of Eppendorf tubes, and then
frozen at -20°C. During the visit to the infertility center,
80 semen samples were collected from patients through
masturbation. The samples were obtained in sterile
containers specifically designed for single use, following
a period of sexual abstinence ranging from 3 to 7 days.
Immediately after being collected, each sample
collection was brought to the lab and kept in an
incubator set at 37°C until the entire liquefaction process
was complete.

Immediately after the process of liquefaction, the
seminal plasma was separated by centrifuging the
seminal fluid for 10 minutes at 3000 rpm, and it was then
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kept at -36° C until biochemical examination. Then, per
WHO standards, the semen samples were examined
under a microscope for microscopic analysis.

Immunological Assays

The ELISA kit, a biochemical assay, was utilized in the
study by the Elabscience Company (USA) to quantify
hormone parameters such as testosterone, FSH, LH, and
prolactin. The levels of SPTRXR3, a thioredoxin
reductase specific to spermatids, and TEX-101, a protein
expressed in the testes, in the seminal fluid were
measured using an ELISA kit obtained from My
BioSource, a company based in the United States.

Statistical Analysis

The Statistical Package for Social Sciences (SPSS) version
25 for Windows software, developed by IBM in the US
in 2017, was used to enter, organize, and analyze data of
the study participants, infertile patients, and controls.
Before beginning the study, all variables were examined
for mistakes or inconsistencies. The seminal parameters,
hormonal parameters, and biochemical parameters were
all examined for statistical normality using histograms
and normal distribution curves, and they all appeared to
follow the statistical normal distribution. The average
infertility male parameters were compared to the control
group using an independent T-test. P-values equal to or
less than 0.05 were considered statistically significant.
Lastly, using the Windows version of Microsoft Word
2013, results and findings are presented in tables and/or
figures as appropriate.

Results and Discussion

Age and body mass index distribution

The average age + standard deviation of the individuals
in the control and infertile patient groups was
determined, and the results are displayed in table 1 with
significant differences between the matched groups at (p
<0.001). The age group was divided into three groups as
given in table (1) and figure (1). The findings, presented
in numerical and percentage form for both study groups,
revealed a substantial disparity between the patient
group and the control group, indicating a significant
difference (P < 0.001). The results of the study indicated
that age groups between 31 and 40 years (42.5%) and 41
to 50 years (30%) had the highest rates of infertility. As
shown in table (1) and figure (2), the findings of the
present study showed that the mean body mass index of
both groups of infertility patients increased significantly
(p <0.001) when compared to the healthy control match
group. The majority of the patients in our study were
normal (50%) and overweight (53%) and displayed
significant (p0.05) differences from the control, as shown
in table (1) and figure (2). The range of BMIs included
normal, overweight, and obese. The results in agreement
with previous studies [l Infertility that cannot be cured
is a result of aging. But specifically, according to the
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National Vital Statistics in America, due to postponing
pregnancy, the average age of the father and mother of
babies born rises by 40% every year. There is a
correlation between Advanced Paternal Age (APA),
which refers to being above 40 years old, and a decline
in sperm quality regarding factors such as volume,
motility, morphology, and an increase in SDF [11l. In their
study, Brandt et al. 2 found that the quality of gametes
and semen begins to diminish at ages above 40 due to
the accumulation of mutations in the sperm'’s nucleus
and mitochondria. Increased cell division, decreased

DNA replication, ineffective DNA repair, and a buildup
of mutagens from both internal and external sources,
including oxidative stress exposure, are all consequences
of the accumulation of mutations in sperm DNA 3. The
outcome of the study aligns with the conclusions drawn
in previous research [ that indicate obesity does not
play a role in causing sperm DNA damage in the form of
fragmentation. However, Kahn and Brannigan ["*! found
that obesity negatively affects male fertility, impacting
parameters analyzed in semen, sperm DNA integrity,
and the likelihood of successful conception.

Table (1): age groups and body mass index distribution among study population

Variable Group Statistical P. value
Fertile men (N=40 Infertile men (N=40) test
No % No %
<30 1" 27.5 22 55 X2:7.08 <0.001H.S
31-40 17 425 8 20
Age (vears) 41-50 12 30 10 25
Total 33.17+9.8 36254 ttest <0.001H.S
Mean + SD
Normal 20 50 18 45 X2:1.25 <0.05
Overweight 14 35 12 30
BMI Obese 6 15 10 25
(kg/m2) Total 26.13+3.8 28.7£5.17 t-test <0.001 H.S
Mean + SD
X2 chi-square; *: standard deviation; sig: significant at <0.05; H.S: highly significant; t: independent t. test.
Age group
30
25
20
15
10
5
0 .
<30 31-40 41-50
Infertile men 11 17 12
Fertile men 22 8 10

¥ Infertile men

M Fertile men

Figure (1): age groups distribution between infertile patient and control.

BMI kg/m2

30
25
20
15
10

Normal
20
18

Infertile men

Fertile men

B Infertile men
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14 6
12 10

W Fertile men
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Figure (2): BMI distribution between infertile patient and control.

The special effects of obesity on male fertility are
extremely negative since they raise a number of
conditions that finally result in male infertility, including
SDF, scrotal heat, erectile dysfunction, germ cell death,
and alterations in decreasing sperm analytical
parameters 16171,

Semen parameters among infertile and control
groups:

The parameters of the semen analysis findings are
presented in (Table 2). Comparing the sperm count to the
control, the results in this table showed a significantly
significant (P <0.001) decreased. Additionally, there was
a valuable increase in non-progressive motility (11.3 +
3.6) in comparison to control, showing that progressive
motility was significantly decreased (34.12 + 10.3) as
compared to control (54.2 + 15.3). The findings showed
that, in comparison to control, there was a highly
significant (P <0.001) rise in immotile (55.7 + 14.2) and a
substantial decrease in total motility (45.2 + 12.9). While
grade activity (1.66 + 0.6) decreased significantly (P
<0.001) as compared to the control group. The difference
between the normal and abnormal morphologies of the
semen was very significant (P <0.001), with the normal

morphology showing a decrease (158 * 4.3) in
comparison to the control, and the abnormal
morphologies showing an increase (P <0.001) in
comparison to the control. This results in agreement with
previous studies ['8l. There has been evidence that the
metabolic syndrome (MS) and male infertility may be
related. Male hypogonadism is correlated with obesity
and (MS). The semen of infertile men who are obese was
found to contain insulin and leptin, which are crucial
hormones that regulate male reproductive functions by
influencing the hypothalamus-pituitary-testes (HPT)
axis V1. Leptin is one such hormone that originates from
adipose tissue and is best known for controlling how
much food is consumed and how much energy is
expended through hypothalamic actions [20. The
development of lower androgen levels in obese males
may be significantly influenced by excess leptin. These
results were consistent with previous studies that
showed men who were having difficulties conceiving
pregnancy had lower sperm counts, reduced sperm
motility, and sperm with different morphologies in their
semen than healthy control participants [
Additionally, the current study supports earlier research
on infertile men conducted in Tikrit 122,

Table (2): semen parameters comparison among infertile and control groups

Semen parameters Infertile males Control P-value
Mean * SD* Mean + SD
(N.40) (N.40)
Sperm count (million/ml) 40.4+£8.2 +10.6 46.3 <0.001
Motility (%) Progressive +10.334.12 +15.354.2 <0.001
Non-progressive 11.3+3.6 +3.69.2 <0.001
Immotile +14.255.7 +9.8 36.47 <0.001
Total +12.945.2 +16.264.15 <0.001
Grade activity +0.6 1.66 +0.32.25 <0.001
Morphology Normal +4.315.8 +19.241.2 <0.001
Abnormal +18.283.9 +10.2 58.2 <0.001

Hormonal parameters among infertile and control
groups

The findings of sex hormone testing in infertile males
showed a considerable (P 0.001) reduction in blood
testosterone concentration while no significant
variations in follicular stimulating hormone (FSH) in
comparison to control.

In comparison to the control group, the serum
concentrations of luteinizing hormone (LH) and
prolactin (PRL) significantly increased (Table 3).

Table (3): hormonal parameters among study group

Hormone Infertile men  Fertile men
Mean * SD Mean = SD P-value
(No. 40) (No. 40)
Testosterone
ng/ml +1.635 +0.985.8 <0.001
L.H mllU/mL +216.7 +1.34.82 < 0.001
F.S.H mlU/mL 448 £1.77 +1.94.28 >0.05N.S
Prolactin ng/mL +5.412.04 +3.710.5 <0.05

By examining abnormal hormone levels in men
experiencing male infertility, it is possible to identify
issues related to spermatogenesis. Several studies have
110

indicated that sex hormones can be used as a potential
treatment for male infertility. The malfunctioning of the
hypothalamus, pituitary, and testis is what causes the
hormonal anomalies in infertile males. Male infertility
hormonal variables must be identified and characterized
for both diagnostic and possible pharmacogenetic
treatment objectives.

The preservation of spermatogenesis depends on intra-
testicular testosterone. 25% of urologists who responded
to a recent conduct survey said they treat patients with
male infertility who have low testosterone levels with
exogenous testosterone. The anterior pituitary gland's
gonadotropic cells create and release FSH and hLH.
Leydig cells in men may be stimulated to produce more
testosterone as a result of the interaction between hLH
and FSH, which would increase the generation of sperm
(1, It is unclear exactly how FSH influences the level of
male testosterone. An estimated 20% to 30% of patients
with male infertility have low testosterone levels or
excessive LH levels. Intra testicular testosterone serves
as a mediator for the impact of LH-stimulated
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spermatogenesis. Testosterone has the ability to prevent
the release of FSH and LH in gonadotropic cells, which
ultimately prevents spermatogenesis.

Seminal level of (SPTRXR3) and (TEX-101)

The levels of TEX-101 (3.09 + 1.14 ng/mL) in infertile
individual were considerably high than those of the
control group (1.9 £ 0.67 ng/mL), as shown in Table 4 and
figures 3 and 4 below (p <0.001). Additionally, male
infertile had statistically higher levels of SPTRXR3 (6.22
+ 1.7 pg/mL) than healthy individuals (2.84 + 0.8 pg/mL)

(p 0.001).

Table (4): level of SPTRXR3 and TEX101 among infertile

men in comparison with control.

P-value Mean £ SD Study group  Variable
Infertile men
SPTRXR3 No. (40) +1.76.22 <0.001
(pg/ml) Control  No. , ggogy ‘
(40) e
Infertile men
+1.14 3.09
TEX101 (ng/ml)  No- (40) <0.001
Control No. 0.671.9
(40) - )

SPTRXR3

O R NWAUIOGONO®

Infertile men

Fertile men

H Infertile men

SPTRXR3
6.22
2.84

MW Fertile men

Figure (3): seminal level of SPTRXR3 among infertile male and control.

TEX101

Infertile men

Fertile men

B Infertile men

TEX101
3.09
1.9

H Fertile men

Figure (4): seminal level of TEX101 among infertile male and control

TEX-101 is one of the proteins that is released from the
sperm surface and binds to GPI
(glycosylphosphatidylinositol), which is then present in
the seminal fluid @31 Although there is evidence
indicating that TEX-101 enzymatically escapes from the

Journal of Carcinogenesis - 2023, 22:01

surface of epididymal sperm cells 24, Up until recently,
the enzyme responsible for this process was unclear 1251,
It is interesting to note that GPI-linked protein is
expressed as testicular angiotensin-converting enzyme
(tACE) in the sperm membrane of the testicles, and that
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this leads to the sperm membrane of the testicles
maturing into the epididym 6. In addition to its
influence on the catalysis of GPI-bound proteins from
the surface of sperm cells, tACE (testis-specific
angiotensin-converting enzyme) also plays a role in
facilitating the attachment of eggs and sperm during
fertilization 177l. These results prompted the hypothesis
that the release of TEX-101 is caused by the tACE's
epididymal transport 28. According to Nagdas et al., %,
the plasma membrane of bovine testicular and
epididymal sperm contains the TEX101 protein it is
widely recognized that seminal plasma is a combination
of secretions from various male glands, such as the
testes, epididymis, prostate, seminal vesicles B, and
Cowper's gland, and it contains numerous proteins. In
cases where no sperm are generated, the level of TEX-
101 is determined to be zero. An important discovery
that signifies the existence of fully developed sperm cells
within the testis is the attainment of TEX-101 levels
beyond a certain threshold BU. In their research, 132 3l
observed a mere association between the total sperm
count and TEX-101. According to the study conducted
by Smith et al. 4, there was no indication that the
simultaneous inactivation of these isoforms of
thioredoxin domain-containing proteins (Txndc) had
any impact on spermatogenesis, the maturation of sperm
in the epididymis, or fertility .. The absence of Txndcin
spermatozoa, on the other hand, led to age-related
changes characterized by an accelerated loss of motility,
increased rates of DNA damage, elevated levels of
reactive oxygen species (ROS) [, and inadequate
protamination of sperm chromatin. As per the research,
thioredoxins specific to sperm cells play a vital role in
safeguarding against the heightened oxidative stress
induced by advanced paternal age in these cells. In line
with Buckman et al.'s %] findings, males categorized as
idiopathically infertile, with a presence of less than 15%
SPTRX3-positive spermatozoa, constitute 51% of all
infertile males and 20% of couples classified with
unexplained infertility *3. Furthermore, it was observed
that 14% of men belonging to couples with a background
of female-only infertility exhibit heightened levels of
SPTRX3. Their research demonstrated that couples with
elevated SPTRX3 levels exhibited a reduced pregnancy
rate and produced a smaller number of two-pronuclear
zygotes. Due to its unique localization pattern within
spermatozoa and its well-established status as a
germline-specific protein, SPTRX3 serves as a distinctive
marker. The measurement of SPTRX3 levels is believed
to have the potential to validate the clinical diagnosis of
male infertility and uncover cases of undetected male
infertility in situations of idiopathic infertility 1%l

Conclusion

Infertile males had high quantities of TEX-101 and
SPTRX3, which is evidence that these are crucial factors.
The noteworthy aspect of the study's results lies in the
demonstration of the functional role of the TEX-101
protein within semen, directly correlating its presence
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with the presence of sperm exhibiting sufficient potential
for fertilization. Our research, in our opinion, indicates
that SPTRXR3 is connected to the generation of defective
sperm and that those pathways are involved in the
biochemical processes causing male infertility. The
relationships between these proteins and semen
characteristics, in our opinion, are crucial

References

1. J. T. Choy and M. L. Eisenberg, "Comprehensive men’s health
and male infertility," Translational Andrology and Urology, vol. 9,
no. Suppl 2, p. 5239, 2020.

2. E.-M. Hanschmann, J. R. Godoy, C. Berndt, C. Hudemann, and
C. H. Lillig, "Thioredoxins, glutaredoxins, and peroxiredoxins—
molecular mechanisms and health significance: from cofactors to
antioxidants to redox signaling," Antioxidants & redox signaling,
vol. 19, no. 13, pp. 1539-1605, 2013.

3. E. Y. Ko, K. Siddiqi, R. E. Brannigan, and E. S. Sabanegh Jr,
"Empirical medical therapy for idiopathic male infertility: a
survey of the American Urological Association," The Journal of
urology, vol. 187, no. 3, pp. 973-978, 2012.

4. A. Garolla et al., "Dietary supplements for male infertility: a
critical evaluation of their composition," Nutrients, vol. 12, no. 5,
p- 1472, 2020.

5. D. Korbakis et al., "Preclinical evaluation of a TEX101 protein
ELISA test for the differential diagnosis of male infertility," BMC
medicine, vol. 15, pp. 1-16, 2017.

6. J. D. Ring, A. A. Lwin, and T. S. K&hler, "Current medical
management of endocrine-related male infertility," Asian journal
of andrology, vol. 18, no. 3, p. 357, 2016.

7. S. Tafuri, F. Ciani, E. L. Iorio, L. Esposito, and N. Cocchia,
"Reactive oxygen species (ROS) and male fertility," New
discoveries in embryology, no. 2, pp. 19-40, 2015.

8. M. E. Thoma et al., "Prevalence of infertility in the United States
as estimated by the current duration approach and a traditional
constructed approach,” Fertility and sterility, vol. 99, no. 5, pp.
1324-1331. el, 2013.

9. Y. Fujihara et al., "Expression of TEX101, regulated by ACE, is
essential for the production of fertile mouse spermatozoa,”
Proceedings of the National Academy of Sciences, vol. 110, no. 20, pp.
8111-8116, 2013.

10. Y. Kato, K. Shiraishi, and H. Matsuyama, "Expression of
testicular androgen receptor in non-obstructive azoospermia
and its change after hormonal therapy," Andrology, vol. 2, no. 5,
pp. 734-740, 2014.

11. J. Vasicek et al., "Comprehensive Flow-Cytometric Quality
Assessment of Ram Sperm Intended for Gene Banking Using
Standard and Novel Fertility Biomarkers," International Journal of
Molecular Sciences, vol. 23, no. 11, p. 5920, 2022.

12.  J. S. Brandt, M. A. Cruz Ithier, T. Rosen, and E. Ashkinadze,
"Advanced paternal age, infertility, and reproductive risks: a
review of the literature," Prenatal diagnosis, vol. 39, no. 2, pp. 81-
87,2019.

13. A. Agarwal and R. K. Sharma, "Automation is the key to
standardized semen analysis using the automated SQA-V sperm
quality analyzer," Fertility and sterility, vol. 87, no. 1, pp. 156-162,
2007.

14. L Bandel et al., "No association between body mass index and
sperm DNA integrity," Human Reproduction, vol. 30, no. 7, pp.
1704-1713, 2015.

15. B. E. Kahn and R. E. Brannigan, "Obesity and male infertility,"
Current opinion in urology, vol. 27, no. 5, pp. 441-445, 2017.

- 2023, 22:01



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Anaam Mahdi Dawood, Mohammed Abdul razzaq Assi: Estimation of Spermatid Specific Thioredoxin 3 (SPTRXR3) and Testis Expressed

K. Leisegang, P. Sengupta, A. Agarwal, and R. Henkel, "Obesity
and male infertility: Mechanisms and management," Andrologia,
vol. 53, no. 1, p. 13617, 2021.

O. Tunc, H. Bakos, and K. Tremellen, "Impact of body mass index
on seminal oxidative stress," Andrologia, vol. 43, no. 2, pp. 121-
128, 2011.

E. P. Evans et al., "Male subfertility and oxidative stress," Redox
biology, vol. 46, p. 102071, 2021.

K. Leisegang, P. J. Bouic, R. Menkveld, and R. R. Henkel,
"Obesity is associated with increased seminal insulin and leptin
alongside reduced fertility parameters in a controlled male
cohort," Reproductive Biology and Endocrinology, vol. 12, pp. 1-12,
2014.

S. T. Page, "Physiologic role and regulation of intratesticular sex
steroids," Current Opinion in Endocrinology, Diabetes and Obesity,
vol. 18, no. 3, pp. 217-223, 2011.

A. R. ]J. Manssor, Z. M. M. Al-Mahdawi, and A. M. Hadi, "The
effect of L-Arginine of treatment for infertile men on semen
parameters,” Tikrit Journal of Pure Science, vol. 24, no. 5, pp. 1-4,
2019.

A. Agarwal, C.-L. Cho, A. Majzoub, and S. C. Esteves, "Risk
factors associated with sperm DNA fragmentation," Translational
Andrology and Urology, vol. 6, no. Suppl 4, p. S519, 2017.

N. Kumar and N. K. Singh, "Emerging role of novel seminal
plasma bio-markers in male infertility: a review," European
Journal of Obstetrics & Gynecology and Reproductive Biology, vol.
253, pp. 170-179, 2020.

J. H. Yenzeel, "Effect of body mass index on sperm parameters
and sex hormone level in sample of infertile Iraqi men," Iragi
Journal of Science, pp. 1428-1436, 2017.

D. S. Ferreira and S. R. Comar, "Evaluation of mixing tests and
the index of circulating anticoagulant in detecting lupus
anticoagulants," Jornal Brasileiro de Patologin e Medicina
Laboratorial vol. 57, pp. 1-11, 2021.

A. Gutiérrez-Santiago, I. Otero-Ferreira, and I. Prieto-Lage,
"ANALYSIS OF THE MISTAKES IN XUANFENGJIAO AND
TENGKONG WAIBAITUI JUMPS IN WUSHU. A PILOT
STUDY," Revista Internacional de Medicina y Ciencias de la Actividad
Fisica y del Deporte, vol. 22, no. 86, 2022.

E. GHADERI, H. FARAHMAND, B. BAHRAMI KAMANGAR,
and M. A. NEMATOLLAHI, "Molecular validity of nemacheilid
loaches from Choman River drainage, Kurdistan, Iran," Fishtaxa-
Journal of Fish Taxonomy, no. 20, 2021.

L. C. Puga Molina, G. M. Luque, P. A. Balestrini, C. I. Marin-
Briggiler, A. Romarowski, and M. G. Buffone, "Molecular basis
of human sperm capacitation," Frontiers in cell and developmental
biology, vol. 6, p. 72, 2018.

S. K. Nagdas, E. L. McLean, L. P. Richardson, and S.
Raychoudhury, "Identification and characterization of TEX101 in
bovine epididymal spermatozoa,” Biochemistry Research
International, vol. 2014, 2014.

S. Adib, I. BARAKAT, M. MASRI, W. SABOUR, and C. CAPAPE,
"First substantiated record of sea lamprey Petromyzon marinus
(Agnatha: Petromyzonidae) from the Syrian coast (Eastern
Mediterranean Sea)," FishTaxa, vol. 20, pp. 21-24, 2021.

A. P. Drabovich et al.,, "Differential diagnosis of azoospermia
with proteomic biomarkers ECM1 and TEX101 quantified in
seminal plasma," Science translational medicine, vol. 5, no. 212, pp.
212ral60-212ral60, 2013.

K.L.Fok, H. Chen, Y. C. Ruan, and H. C. Chan, "Novel regulators
of spermatogenesis," in Seminars in Cell & Developmental Biology,
2014, vol. 29: Elsevier, pp. 31-42.

A. P. Drabovich, K. Jarvi, and E. P. Diamandis, "Verification of

- 2023, 22:01

34.

35.

36.

37.

38.

39.

male infertility biomarkers in seminal plasma by multiplex
selected reaction monitoring assay," Molecular & Cellular
Proteomics, vol. 10, no. 12, 2011.

T. Smith, M. Baker, H. Connaughton, U. Habenicht, and R.
Aitken, "Functional deletion of Txndc2 and Txndc3 increases the
susceptibility of spermatozoa to age-related oxidative stress,"
Free Radical Biology and Medicine, vol. 65, pp. 872-881, 2013.

X. Xie, X. Guo, F. Li, W. Tan, W. Yin, and R. Chen, "Genetic and
sex hormone analysis of infertile men," Journal of International
Medical Research, vol. 48, no. 2, p. 0300060519875893, 2020.

V. M. Bernardes, F. N. Anderle, K. dos Anjos, and C. Boller,
"Correlation between hemoglobin and hematocrit results
obtained on full blood count and blood gas analysis in children,"
Jornal Brasileiro de Patologia e Medicina Laboratorial vol. 57, pp. 1-8,
2021.

C. Buckman et al, "Semen levels of spermatid-specific
thioredoxin-3 correlate with pregnancy rates in ART couples,"
PLoS One, vol. 8, no. 5, p. e61000, 2013.

A. Méndez Giménez, M. Pallasa Manteca, and J. A. Cecchini
Estrada, "Effects of active breaks on the primary students’
physical activity," Revista internacional de medicina y ciencias de la
actividad fisica y del deporte, 2022.

P. Sutovsky, M. Aarabi, A. Miranda-Vizuete, and R. Oko,
"Negative biomarker-based male fertility evaluation: sperm
phenotypes associated with molecular-level anomalies," Asian
journal of andrology, vol. 17, no. 4, p. 554, 2015.

113



	Original Article
	Estimation of Spermatid Specific Thioredoxin 3 (SPTRXR3) and Testis Expressed Protein (101) Among Infertile Males in Al-Najaf Province, Iraq
	Anaam Mahdi Dawood1, Mohammed Abdul razzaq Assi2*
	TEX-101, SPTRX3, infertility.
	Introduction
	pproximately 15% of couples worldwide are said to experience infertility, which refers to the condition where they are unable to conceive even after engaging in unprotected sexual intercourse for a period of one year [1]. Out of these cases, male infe...
	Both males and females contribute to the causes of infertility. Specifically, it has been noted that in terms of causation, 29.3% of cases are believed to be of unknown origin (idiopathic), 37.1% are attributed to a male factor, and 17.6% are caused b...
	The nuclear and mitochondrial genomes may experience DNA damage. The spermatozoa therefore maintain their ability to fertilize. This is a major discovery since it shows that spermatozoa can convey defective genes to the developing fetus [6].  SPTRX-3,...
	the development of acrosomes [7]. It is worth noting that SPTRX-3 is found within the cytoplasm outside of the cell and forms a wrapping around the sidepieces of the sperm tail in structurally abnormal human spermatozoa. However, it cannot be detected...
	According to Fujihara et al.'s [9] study, males with disruptions in the TEX-101 gene produced spermatozoa that appeared to be normal in structure but were unable to successfully fertilize. In context of all previous investigations, TEX101 might be a r...
	Materials and Method
	Two groups, totaling 80 participants, were used in the investigation. The first group is the patient group, which is made up of 40 infertile males and 40 healthy control males. The infertile males were determined by a specialized fertilization doctor ...
	In order to collect the blood samples for this investigation, sterile medical syringes were used to draw 5 ml of blood from the brachial vein of the patients and the controls, which was then put in a gel tube. After allowing the blood to coagulate for...
	Immediately after the process of liquefaction, the seminal plasma was separated by centrifuging the seminal fluid for 10 minutes at 3000 rpm, and it was then kept at -36  C until biochemical examination. Then, per WHO standards, the semen samples were...
	The ELISA kit, a biochemical assay, was utilized in the study by the Elabscience Company (USA) to quantify hormone parameters such as testosterone, FSH, LH, and prolactin. The levels of SPTRXR3, a thioredoxin reductase specific to spermatids, and TEX-...
	The Statistical Package for Social Sciences (SPSS) version 25 for Windows software, developed by IBM in the US in 2017, was used to enter, organize, and analyze data of the study participants, infertile patients, and controls. Before beginning the stu...
	Results and Discussion
	The average age ± standard deviation of the individuals in the control and infertile patient groups was determined, and the results are displayed in table 1 with significant differences between the matched groups at (p <0.001). The age group was divid...
	Table (1): age groups and body mass index distribution among study population
	X2: chi-square; *: standard deviation; sig: significant at <0.05; H.S: highly significant; t: independent t. test.
	Figure (1): age groups distribution between infertile patient and control.
	Figure (2): BMI distribution between infertile patient and control.
	The special effects of obesity on male fertility are extremely negative since they raise a number of conditions that finally result in male infertility, including SDF, scrotal heat, erectile dysfunction, germ cell death, and alterations in decreasing ...
	The parameters of the semen analysis findings are presented in (Table 2). Comparing the sperm count to the control, the results in this table showed a significantly significant (P <0.001) decreased. Additionally, there was a valuable increase in non-p...
	Table (2): semen parameters comparison among infertile and control groups
	The findings of sex hormone testing in infertile males showed a considerable (P 0.001) reduction in blood testosterone concentration while no significant variations in follicular stimulating hormone (FSH) in comparison to control.
	In comparison to the control group, the serum concentrations of luteinizing hormone (LH) and prolactin (PRL) significantly increased (Table 3(.
	Table (3): hormonal parameters among study group
	By examining abnormal hormone levels in men experiencing male infertility, it is possible to identify issues related to spermatogenesis. Several studies have indicated that sex hormones can be used as a potential treatment for male infertility. The ma...
	The preservation of spermatogenesis depends on intra-testicular testosterone. 25% of urologists who responded to a recent conduct survey said they treat patients with male infertility who have low testosterone levels with exogenous testosterone. The a...
	The levels of TEX-101 (3.09 ± 1.14 ng/mL) in infertile individual were considerably high than those of the control group (1.9 ± 0.67 ng/mL), as shown in Table 4 and figures 3 and 4 below (p <0.001). Additionally, male infertile had statistically highe...
	Table (4): level of SPTRXR3 and TEX101 among infertile men in comparison with control.
	Figure (3): seminal level of SPTRXR3 among infertile male and control.
	Figure (4): seminal level of TEX101 among infertile male and control
	TEX-101 is one of the proteins that is released from the sperm surface and binds to GPI (glycosylphosphatidylinositol), which is then present in the seminal fluid [23]. Although there is evidence indicating that TEX-101 enzymatically escapes from the ...
	Conclusion
	Infertile males had high quantities of TEX-101 and SPTRX3, which is evidence that these are crucial factors. The noteworthy aspect of the study's results lies in the demonstration of the functional role of the TEX-101 protein within semen, directly co...
	References

