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Background: The heat shock protein (Hsp70) is a protein that helps cells survive in harsh conditions and is involved in a variety
of cellular biological processes. Objectives: To study the relationship between the levels of (Hsp70) in semen plasma of infertile
(oligoasthenozoospermia (OA), asthenozoospermia (AZ) and fertile men and the effect of an increase and decrease on fertility.
Materials and Methods: The study was conducted on 119 semen samples, 31 men with (AZ), 28 men with (OA), whereas another
60 healthy controls were diagnosed, semen samples were collected from Iraqi patients who attended infertility clinics for infertility
diagnosis and assisted reproductive technologies in Karbala for the period between November 2021 and May 2022. Results: The mean
(Hsp70) in the patient group were significantly higher than in the control group (P < 0.001). In comparison to (AZ) groups with (OA)
found a significant difference in the mean level of (Hsp70) between (AZ) groups and (OA) groups (Hsp70) levels showed a negative
significant correlation with the concentration, progressive cell and non-progressive cell, and a positive significant correlation with the
sample volume, viscosity of semen, P < 0.05. Conclusion: The total level of Hsp70 in the semen of men is higher in infertile men (AZ)
and (OA), whereas we find lower levels in the semen of fertile men. A negative relationship was also found between the level of Hsp70
with semen concentrations and sperm motility and a positive relationship with the volume of the semen sample and its viscosity.
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INTRODUCTION quality of the oocyte and sperm, the embryo’s capacity
to implant, and the endometrial receptivity are some
of the elements that affect whether or not a pregnancy
occurs. The majority of biological systems depend on
the maintenance of equilibrium. Reactive oxygen species
(ROS) offer physiological contributions at optimum
quantities, but soon become destructive if left unchecked.
Oxidative harmony within the male reproductive system
is essential to fertility.® About 50% of infertility cases
have overlapping male and female variables, whereas the

Infertility, according to the World Health Organization,
is the inability to conceive while engaging in frequent,
unprotected sexual activity for a year or longer.ll! The
ages of the man and woman, the presence of pathological
changes in the reproductive organs, the presence of men
who exhibit infertility that is attributed to female factors
(about 1/3 of infertility), and the diagnosis of conditions
such as oligo menorrhea or amenorrhea are all factors
that affect a couple’s fertility.?? Male factor infertility
is frequently characterized by anomalies on sperm
analysis, such as low motility and nonexistent or low
sperm counts. However, the diagnostic power of the male
investigative instruments currently in use is constrained,
and it is likely that this understates the true prevalence
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percentage of male factors is similar to the percentage of
female factors. Idiopathic infertility is still a significant
issue in all undiagnosed cases of male infertility.>¢! Male
infertility has several major, well-established causes,
including the lack of spermatozoa (azoospermia), a lack
of spermatozoa in general (oligozoospermic), a lack of
sperm in general (asthenozoospermia), a lack of sperm
in general (necrozoospermia), and abnormal sperm
morphology (teratozoospermia).”? Semen analysis, which
is carried out at any infertility laboratory, is the first step
in determining the status of semen samples.®! However,
sperm protein expression, absence, or presence in sperm
cells or seminal plasma has also been linked to male factor
infertility. As a result, it is necessary to examine some
sperm proteins linked to male infertility, such as Hsp70, in
addition to routine semen or sperm examination (Hsp70).
Male infertility may also occur from some of these sperm
proteins being under-expressed, poorly expressed, or
possibly over-expressed. The heat shock proteins family
which includes both eukaryotic and prokaryotic living
things includes heat Hsp70.”! Hsp70 is a key player in
plasma sperm defense against cellular stress, particularly
heat stress, by enhancing cells’ tolerance to environmental
changes and pathologic situations.'” Families of the
Hsp70 gene appear to be important sperm biological
membranes molecules involved in motility, capacitation,
and fertilization.!"!)

MarteriaLs AND MEeTHODS

The study was conducted on 119 semen samples, 31 men
with (AZ), 28 men with (OA), while another 60 healthy
controls were diagnosed, semen samples were collected
from Iraqi patients who attended infertility clinics for
infertility diagnosis and assisted reproductive technologies
in Karbala for the period between November 2021 and May
2022. The review participants in this study were chosen
from a Karbala infertility clinic and Miley was excluded.
The following are included in the exclusion criteria: genetic
disorders, microbial infections, stimulants (alcohol, drugs),
age 20 or greater, use of antibiotics, nonsteroidal anti-
inflammatory drugs, corticosteroids, vitamins, dietary
supplements, inflammation of the genitourinary tract
in the previous six months, and surgery. Men who had
children (one or two children (where they were considered
as the control group. Hsp70 Status in sperm plasma was
measured by Sandwich-ELISA method.

Statistical analysis

All participants’ questionnaire responses were put on a
data sheet and given a serial identity number. Errors were
prevented by using multiple entries. The Statistical Package
for the Social Sciences, version 28.0, was used to create the
data analysis for this project (IBM, SPSS, Chicago, Illinois).
On the participant data from each group, descriptive
statistics were run. Mean standard deviation was used to

illustrate values for continuous variables. The Shapiro test
was used to examine the data distribution. Odds ratios and a
95% confidence interval range, which were computed using
a no conditional logistic regression, were used to estimate
the connection between the components that had been
examined. Analytical statistical tests were used to confirm
that there were significant variations in categorical variables
between the parameters. Results of every hypothesis test
with a two-sided P-value of 0.05 or lower were deemed
statistically significant.

Ethical approval

The study was conducted in accordance with the ethical
standards set forth in the Declaration of Helsinki. Before
sampling, it was performed with the patient’s oral and
analytical consent. The local ethics committee checked
and approved the study protocol, subject information,
and permission form pursuant to Document 3326
(containing the number and date December 5, 2021) for
this approval.

ResuLts

Infertility and fertility groups’ average ages were
32.2%+5.76 and 31.07+5.59 years, respectively. When
compared to men who were fertile, there were no
statistically significant differences between infertile men
who had (OA) and (AZ) as shown in Table 1. In the
fertility and infertility groups had mean body mass indexs
of 27.52£5.10 and 29.25+5.75, respectively; although
there was a little increase in the mean mass index, there
were no appreciable variations among infertile males as
shown in Table 1.

The results in Table 2 indicated that there was a significant
difference in the mean level of (Hsp70) in patient’s groups
compared to control group. The mean level of Hsp70 was
47.66+7.10 in patients’ groups whereas it was 40.17+1.94
in healthy control.

The results in Table 3 indicated that there was a significant
difference in the mean level of (Hsp70) in (OA) groups
compared to control group. The mean level of Hsp70 was
50.02£7.39 in (OA) groups whereas it was 40.17%1.94 in
healthy control.

Table 1: Sociodemographic differences between infertile
men and the control group

Parameter Normozoospermia Patient (VW = 59) P-value
(N = 60)
Mean + SD Mean + SD
Age 32.2+5.76 31.07£5.59 0.27
[NS]
BMI 27.52£5.10 29.25+5.75 0.139
[NS]

BMI, body mass index
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Table 2: Seminal plasma Hsp70 indicators in the control and
infertile groups, findings

Table 5: Difference between biomarker mean level in (AZ)
and (0A)

Parameter Control (V = 60) Patient (VW =59) P-value
Mean + SD Mean + SD
Heat shock protein 70 ~ 40.17%£1.94 47.66+7.10 <0.001[S]

Table 3: Seminal plasma Hsp70 indicators in the control and
(OA) groups, findings

Parameter  Control (V = 60) Oligoasthenozoospermia P-value
(N = 28)
Mean + SD Mean = SD
Heat shock  40.17%1.94 50.02+7.39 <0.001[S]
protein 70

Table 4: Seminal plasma Hsp70 indicators in the control and
(OA) groups, findings

Parameter Control Oligoasthenozoospermia  P-value
(V = 60) (V= 28)
Mean + SD Mean + SD
Heat shock  40.17+1.94 50.02+7.39 <0.001 [S]
protein 70

The results in Table 4 indicated that there was a significant
difference in the mean level of (Hsp70) in (AZ) groups
compared to control group. The mean level of Hsp70 was
45.52+6.21 in (AZ) groups whereas it was 40.171+1.94 in
healthy control.

The results in Table 5] indicated that there was a significant
difference in the mean level of (Hsp70) in (OA) groups
compared to (AZ) group. The mean level of Hsp70 was
50.02£7.39 in (OA) groups whereas it was 45.52+6.21
in (AZ).

The study additionally looked at the effects of the (AZ)
and (OA) groups’ semen viscosity characteristics on the
biomarkers. According to the semen viscosity, patients
were classified into three groups (low, moderate,
and high viscosity). Table 6 compares the amounts
of biomarkers in the groups that were statistically
significant in (Hsp70).

The correlation between biomarkers and independent
variables including (basic semen characteristics among
the infertile men patients group.

A significant positive-correlation was demonstrated
between Hsp70 levels with sample volume and non-
moving sperm cell%, while the concentration, progressive
cell and non-progressive cell demonstrated a negative
significant correlation as shown in Table 7.

Parameter Asthenozoospermea Oligoasthenozoospermia P-value

v =31) (N = 28)
Mean + SD Mean + sD
Heat shock 45.52+1.94 50.02+7.39 0.008[S]
protein 70

Table 6: Difference between biomarker mean level in (AZ)
and (OA) groups in term semen viscosity characteristic

Biochemical Viscosity (V = 119) P-value
parameters Low Moderate High

N=T79 N =22 N=18
Heat shock  41.89+4.54*%  47.04+6.84% 48.75+8.62* <0.001[S]
protein 70

Table 7: Correlations of the biochemical parameters
independent variables

Variables Heat shock protein 70
Sample Volume r=04

p = <0.001[S]
Concentration r=-03

p = <0.001[S]
Progressive cell r=-0.5

p = <0.001[S]
Non-progressive cell r=-0.2

p =0.012[S]
Nonmoving sperm r=0.5

p = <0.001[S]

Discussion

Older men have a deterioration in testicular function
and metabolism as a result of age-related morphological
changes in the testis, such as a reduction in the quantity
of germ cells, Leydig cells, and Sertoli cells, as well
as structural changes, such as the constriction of
seminiferous tubules. Primary hypogonadism develops as
aresult of the gradual decline in free and total testosterone
concentrations that occurs as men age. The control of the
Hypothalamus-Pituitary-Adrenal axis also varies with age
in men. The buildup of ROS in aging male germ cells leads
to oxidative stress and sperm DNA damage. Furthermore,
the apoptosis rate rose in the aged testes.!'!

Obese men may experience reduced fertility due to
poor semen quality, endocrinopathy, aromatization
activity, psychological and thermal consequences, sleep
apnea, leptin, and small toxins, in addition to sexual
dysfunction.!¥

The protective role of Hsp70 in reducing cell-related
oxidative stress may be the reason for the elevated levels
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of Hsp70 in the semen of infertile subjects (OA), (AZ) as
shown in Table 2. Hsp70 is present in plasma in relatively
low amounts, but when levels of oxidative stress exceed the
physiological limit concentration can be greatly increased.
As a result, raising it can be used to prevent ROS or free
radicals from damaging or killing sperm cells, as noted in
one studies.'*+!”!

Plasma levels of Hsp70 are relatively low, but when
oxidative stress exceeds the physiological limit, the level of
Hsp70 can rise dramatically. Therefore, it can be raised to
stop reactive oxygen species or free radicals from causing
distortion or death of sperm cells. Tables 3 and 4 show that
the percentage of protein was increased in (AZ) and (OZ)
cases, and the following research supported this result.!$!

The rate of viscosity increase is closely related to the
increase in oxidative stress of the semen of men, as
previously stated in a study.?” Since the amount of
antioxidants is inversely related to Hsp70, there is an
increase in the amount of protein with an increase in
viscosity, and this results has been confirmed by several
studies.!-??

According to the studies™?? Hsp70 is a family of
housekeeping proteins that are constitutively expressed in
cells to control a variety of cellular pathways, including
translocation, transcription, translation, and signal
transduction, when cells are under stressful conditions, such
as when they are exposed to heat, hypoxia, and oxidative
stress. And since any negative exposure to semen cells leads
to the release of heat shock protein in greater quantities
than it is in the normal state as shown in Table 7, where
the relationship of shock protein is inverse with the normal
and direct concentrations of sperm. With a deficiency and
absence of sperm, as confirmed by the following study®
and a positively correlation with sample volume and non-
moving sperm and this result was confirmed by study.?

CoNcLUSIONS

It can be deduced that levels of Hsp70 that are higher than
normal physiological levels are associated, at least in part,
with male infertility because the (Hsp70) of semen from
infertile men enrolled in the current study was higher than
that reported in fertile men in previous studies. The highest
mean (Hsp70) was observed in (OA) and the lowest was
reported in (AZ). The Hsp70 showed a negative significant
correlation with the concentration, progressive cell and non-
progressive cell, and positive significant correlation with the
sample volume, semen viscosity, and non-moving sperm cell.
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