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Abstract:

The study began in September 2021 and was extended in September 2021 and extended until May 2022.
(172) samples of blood serum and (70) samples of seminal plasma were collected after instructing the patient.
Abstain from sexual intercourse for 3 consecutive days. Samples were obtained from Al-Salam Teaching
Hospital and specialized laboratories in Mosul city. Samples were divided into two groups: A control group and
Oligospermia patients were diagnosed by specialized doctors. The samples were classified between the groups
based on the general semen analysis by CASA device.

The study included measuring the biochemical parameters of serum and seminal plasma for both control
and patients groups, which included: estimating the concentrations of vitamins C, E, and D, measuring
glutathione (GSH) and malondialdehyde (MDA), measuring some salts and minerals such as calcium (Ca),
sodium (Na), potassium(K), and chloride (CI), as well as measuring the concentrations of some trace elements
such as copper (Cu), zinc (Zn), and cobalt (Co), and estimating some proteins such as prostate-specific antigen
(PSA), albumin and total protein concentrations.

The study showed that there were significant decrease in the concentration of vitamins C, E, D, and in Zn
and GSH concentrations; we noted a significant increase in the concentration of MDA, and in PSA
concentration in blood serum of patients group compared to the control group. It was also shown on seminal
plasma that there was a significant decrease in the concentration of Na, K, Ca and albumin, while there was a
significant increase in Cu, Co and in the concentration of total protein of oligospermia patients compared to
control group.
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Introduction

Infertility is defined according to the reports of the International Committee for Monitoring of Assisted
Reproductive Technology (ICMART) and the World Health Organization (WHO), as the failure of the wife to
Pregnancy 12 months after unprotected sexual intercourse [1]. It is generally believed that reproductive issues
concern women, but infertility affects both men and women [2] where male infertility is defined as a decrease in
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the number of spermatozoa (oligospermia), and a decrease in their motility (Low sperm motility), decreased
vitality (sperm necrosis), and abnormal sperm formation (teratozoospermia). The majority of cases of infertility
occur due to an internal disorder in the testicle. Male infertility can be complete or partial, called infertility [3].
The term oligospermia refers to a low sperm count in the semen with a low concentration of sperm and is a
common finding in male infertility. Oftentimes, semen with a low concentration of sperm may show significant
abnormalities in the shape of the sperm. In addition, its movement, or it may be the result of endocrine
dysfunction, anatomical abnormalities, taking certain medications, or due to environmental exposure [4]. The
diagnosis of oligospermia is based on a low sperm count in a semen analysis. Previously, low sperm
concentrations were less than 20 million sperm/ml, in which case they are oligosperm, but recently, the World
Health Organization re-evaluated sperm criteria. It established a reference point, less than 15 million sperm/ml,
consistent with the reference percentage for fertilization in men [2]. Semen is defined as a fluid agglomeration
that is divided into cellular and cellular components. Sperm and other cells are suspended, such as classic round
cells, and seminal plasma (SP) is the component a cellular semen, which is a heterogeneous complex fluid
consisting of the secretions of the testicle, epididymis, and dependent sex glands a pivotal role in fertility and
offspring [5]. It has been found that ROS and oxidative stress are closely related to various diseases such as
neurodegenerative diseases, aging and male infertility. Hence, antioxidants such as vitamin C, vitamin E, N-
acetyl cysteine, L-carnitine and folic acid are regularly used in various treatment regimens to protect cells from
damage caused by free radicals. However, due to their over-the-counter availability in abnormally high
concentrations as well as the fact that they are commonly added to various food products, patients may be at risk
of consuming excessive doses of these compounds, which can be toxic when the antioxidants are defective.
Oxidants Excess oxidants stimulate oxidative stress. Different types of active oxygen molecules are generated
by inhibiting antioxidant systems [6].

Material and methods
Sample collection and preparation:

The (122) blood samples were collected from patients suffering from oligospermia from Al-Salam
Teaching Hospital, Urology Unit, Madinah Al-Munawarah Laboratory and Al-Watan Laboratory for
pathological analyzes, knowing that the patients were diagnosed by specialized doctors, and (45) samples were
collected from seminal plasma patients from the hospitals and laboratories mentioned above.

Preparation of serum samples:

Blood serum samples were collected according to the instructions of the World Health Organization, as
venous blood was drawn from patients and healthy people after sterilization of the area using alcohol sterilizers
or Hepatin, then blood samples were placed in plastic tubes and left until the blood clotted for 15 minutes when
37 °C, then placed in a centrifuge for 4 minutes at a speed of 4000 rpm, and the serum was collected in plastic
tubes, and the samples were frozen at -20 °C until It is used to measure biochemical variables.

Preparation of seminal plasma samples:

The sample was collected in the laboratory and this is usually done by masturbation after abstaining from
sexual intercourse for three consecutive days. After liquefaction of the sample for 15 minutes, centrifugation is
carried out for 10 minutes, then the plasma layer is transferred to sterile plastic tubes and frozen at a temperature
of -20 degrees Celsius until the specified measurements are taken. Samples of oligospermia patients were
selected after performing a sperm count examination in laboratories through microscopic observation and
manual counting of sperm, or using a Computer-Assisted Semen Analyser (CASA). The device is kept at a
temperature of 37°C [7].

Estimation of biochemical parameters measured in serum and seminal plasma:
Vitamin D determination in serum:

Vitamin D was measured using an Ichroma Il device from Boditech, a Korean company that works with
(FIA) fluorescence Immunoassay - quantitative determination I1.

Estimation of vitamin E in the serum:

The concentration of vitamin E was measured by following the oxidation-reduction reaction called
(Emmeric-Engle Reaction), which includes the reaction of oxidation of tocopherol to tocopherol quinone by
ferric chloride, which reduces the ferric ion to the ferrous ion, which will form a red complex, to be read The
absorbance at wavelength 460 nm, then ferric chloride FeCl2 was added and the absorbance was measured at
520 nm to estimate vitamin E [8].
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Estimation of vitamin C in the serum:

Vitamin C was measured by the oxidation the ascorbic acid by copper to form dehydroascorbic acid (DHAA)
and 2,4-dinitrophenylhydrazine in presence of thiourea, a derivative of bis 2,4- dinitrophenyl hydrazine and
with the addition of sulfuric acid, the formed product gives an absorption band at 520 nm [9].

Estimation of the glutathione in the serum:

Serum glutathione was measured using the modified method used by researchers (Sedlak and Lindsay) in
1968, which depends on the use of (Ellmans Reagent) containing DTNB or what is known as (5.5) -Dithio bis 2-
nitro benzoic acid), as the reagent reacts with glutathione and is reduced by the SH thiol group of glutathione to
form a colored compound, the intensity of its absorption is measured at a wavelength of 412 nm, and the
concentration of the formed product depends On the concentration of glutathione in serum [10].

Estimation of malondialdehyde in serum:

The level of lipid peroxide in the blood was estimated by measuring the amount of malondialdehyde as a
final product of oxidized fats. The method depends on the interaction between lipid peroxides mainly
(Malondialdehyde) and thiobarbituric acid. The intensity of the absorbance is measured at the wavelength 532
nm [11].

Measurement of calcium concentration in seminal plasma:
The concentration of calcium in seminal plasma was measured by using a standard kit from the French
company Biolabo according to the method [10].

Measurement of the concentration of sodium, potassium and chloride in seminal plasma:
The concentration of sodium, potassium and chloride in seminal plasma was measured by using a chemistry
device (Abbott auto analyzer instrument) from ARCHITECT, the American company.

Measurement of copper in seminal plasma:
Copper in seminal plasma was measured by using an atomic absorption spectrophotometer - flame
(novaAA350) from Analytikjene Company.

Measurement of zinc concentration in serum and seminal plasma:

The zinc concentration in the serum of both groups of patients and control subjects was measured using a
standard kit from the Italian company LTA of origin. As for the measurement of zinc level in seminal plasma, it
is done using an atomic absorption spectrophotometer - flame (Anova A350) from Analytikjene Company.

Measurement of cobalt in seminal plasma:
The level of cobalt in semen plasma was measured using an atomic absorption spectrophotometer - flame
(Anova A350) from Analytikjene Company.

Measurement of prostate-specific antigen in serum:
The antigen was measured in the serum using an Ichroma Il device from Boditech, a Korean company that
works with Fluorescence Immunoassay (FIA) technology - quantitative.

Measurement of albumin concentration in seminal plasma:
The albumin was estimated using the Bromocresol Green method, according to the method used by (Rodkey)
in 1965, as it used a standard kit from the French company Biolabo. [10].

Measurement of total protein concentration in seminal plasma:
The total protein concentration in seminal plasma was measured using the Biuret method, and using a
Standard Kit from the French company Biolabo [10].

Statistical analysis:

The statistical program SPSS (version 21) was used to statistically analyze the study data and the complete
randomized design (CRD) was followed by the one-way analysis of variance. The averages were used for the
study data that included more than two variables, and the standard error SE was used for the study criteria
mentioned previously, while Duncan's multiple range test was used [12] to compare the means at the level of
significance P < 0.05, and the t-test via the independent t test was used to compare the study criteria included in
the statistical analysis which includes two variables.
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Results and discussion

Table (1) indicates that there was a significant decrease in the concentration of vitamin D at P< 0.01 in
serum of oligospermia patients compared to control group, and this agrees with [13] which they noted that the
infertility in men may be caused by low levels of vitamin D, and there is a correlation between the amount of
motile sperm and progressive motile sperm and the level of vitamin D in the serum, as it has been proven that
vitamin D improves sperm motility and induces an acrosome reaction in laboratory tests [14]. The low level of
vitamin D concentration may be due to several reasons, including insufficient availability in the diet or lack of
exposure to the sun, in addition to lack of absorption, digestive disorders, inflammatory bowel disease, chronic
pancreatic insufficiency, cystic fibrosis and people with liver disease Chronic, such as cirrhosis of the liver [15].

It was also found that there was a significant decrease in the concentration of vitamin E at P< 0.01 in the
serum of oligospermia patients compared to control group and this is consistent with [16], and the reason for the
Low concentration of the vitamin is cholestatic liver disease who increased the risk of developing vitamin E
deficiency, and malnutrition, in most cases, occurs due to a lack of vitamin E due to a condition in which
nutrients are not properly digested or absorbed. They include Crohn's disease, liver disease, cystic fibrosis, and
some rare genetic disorders. Vitamin E deficiency may also occur due to a low-fat diet [17] as shown in Table
D).
It was found that there was a significant decrease in the concentration of vitamin C at P< 0.001 in the serum of
oligospermia patients compared to control group, and the researchers stated that the reason for the decrease is
due to the state of oxidative stress leading to a decrease in dietary antioxidants prevents free radicals that cause
oxidative stress [18], where vitamin C deficiency is more common when there is a decrease in intake or an
increase in also in requirements, patients at risk of not getting enough of the vitamin are the elderly, those who
suffer from anorexia or who are dieting and patients with inflammatory bowel disease, GERD, or Whipple
disease, also, when a person has a wound, vitamin C levels in the blood and tissues decrease, as well as in
people with gum disease [19].

Table 1: levels of some biochemical changes in serum of oligospermia patients compared to control group.

Mean + SE
Parameters - - value-P
Control group Oligospermia group
Vitamin D ng/ml 33.0+3.49 21.54 £1.25 0.01
Vitamin E ng/ml 0.89 £ 0.11 0.54 £ 0.05 0.01
Vitamin C mg/dl 0.70 £ 0.03 0.56 £ 0.02 0.001
GSH IU/ml 545+ 059 3.02+£0.18 0.001
MDA mmol/L 1.41 £ 0.99 3.31+£0.15 0.0001
Zinc mg/dl 88.78 + 3.82 68.95 £2.73 0.0001

Table (1) indicates a significant decrease in glutathione concentration at P < 0.001 in serum of oligospermia
patients compared to the control group. This is consistent with [20] which they showed that primary reducing
factors in the body are GSH, and glutathione peroxidase, which also acts as scavenger antioxidants in the testes
and epididymis by modulating the sperm membrane, and protecting the fatty components, which protects the
ability and motility of sperm [21]. The decrease in the level of glutathione may be due to the lack of raw
materials needed for the synthesis of glutathione under oxidative stress such as NADPH resulting from the
pentose pathway, which would stimulate glutathione reductase, the enzyme responsible for converting GSH to
the active form from the inactive form, The other cause results from liver disease, chronic biliary liver injury,
liver cancer, and cardiovascular disease [20].

Table (1) indicates that there was a significant increase in the concentration of malondialdehyde at P <
0.0001 in the serum of oligospermia patients compared to control group, and this is consistent with [22]. MDA,
is one of the main products of endoperoxidase, which is degraded in the case of various diseases. As a product
of oxidative damage, and a product of oxidative stress that causes an imbalance between the production of free
radicals and antioxidant activity, it is possible that the increase in MDA is due to a decrease in antioxidant
activity, an increase in the concentration of lipid peroxidation, and a decrease in antioxidant changes and alter
the activities of cellular enzymes. And to overcome these oxidative stresses, the lack of antioxidant vitamins,
such as vitamin E and ascorbic acid. Oxidative stress damages sperm function, causing structural damage to
DNA and acceleration of apoptosis, which consequently leads to low sperm count and decreased fertility that
leads to inability to achieve pregnancy or fetal development [23].

The results in Table (1) indicates that there was a significant decrease in the concentration of zinc at P <
0.0001 in serum of oligospermia patients compared with control group, and this is similar to [24]. There are
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many reasons why zinc is important to men's health and typical examples of this are to support immune
function, nurture healthy cell growth, and play a role in maintaining a healthy prostate, sexual health, and
testosterone levels. Zinc has been shown to play an important role in reproductive functions. Zinc deficiency is
associated with low testicular size, hypogonadism, , insufficient development of secondary sex characteristics in
humans, shrinkage of seminiferous tubules, failure of spermatogenesis, growth of the male reproductive glands,
and hypogonadism. Infertile men with increased levels of ROS are susceptible to zinc deficiency, and studies
indicate that zinc has antioxidant activity so oxidative damage from ROS can lead to increased zinc deficiency
[24].

Table (2) indicates that there was a significant decrease in the concentration of zinc in seminal plasma at
P< 0.001 in oligospermia patients compared with control group, and this agrees with [25], where zinc is a
necessary trace element for the activities of many enzymes in metabolic pathways, because it plays a critical
role in sperm formation and motility and in the fertilization process. The data showed that any change in the
concentration of zinc and trace elements Others on a physiological scale are likely to have a negative effect on
semen quality, zinc has a protective role in reducing the toxicity of copper and iron. Therefore, the decrease in
zinc concentration is a negative indicator of fertility and semen quality. It was also found that there is a negative
correlation between the value of reactive oxidants and the level of zinc [26].

Table (2) indicates that there was a significant increase in the levels of cobalt in seminal plasma at P < 0.001
in oligospermia patients compared with control group, and this agrees with [27] that we show the increase in the
concentration of cobalt in seminal plasma and serum is a risk indicator of increased oxidative stress because
cobalt and copper are associated with the increase in ROS. As well as the increase of cobalt with a toxic effect
on tissues, it was found that the elements play major roles in male fertility, and directly affect the quality of
sperm [28].

Table 2: levels of trace elements in seminal plasma of oligospermia patients compared to control group.

Mean + SE
Parameters Control group Oligospermia group value-P
Zinc mg/dl 48.94+3.12 36.22 +£2.24 0.001
Cobalt mg/dl 0.24+0.18 0.37 £ 0.14 0.001
Copper mg/dl 0.81:+ 0.07 2.56 +0.16 0.0001

The results of the current study showed that there was a significant increase in the concentration of copper in the
seminal plasma at P < 0.0001 in oligospermia patients compared with control group, and this is in agreement
with [28]. The higher levels of copper recorded for infertile men may be due to the exposure of these individuals
to sources of copper from the environment from drinking water contaminated with toxic levels of copper [27]
as shown in Table (2).

Table (3) indicates that there was a significant decrease in the level of sodium concentration in seminal

plasma at P < 0.001 in oligospermia patients compared with control group, and this consistent with [29].
Sodium and potassium are also found in low concentrations in seminal plasma, which have a significant role in
sperm interactions. The researcher points out that the lower volume of semen, the low concentrations of sodium,
calcium and potassium, and vice versa. lon channels in the plasma membrane are essential for regulating sperm
activity. In fact, proteins are able to communicate information between the sperm and its surroundings by
flowing ions through the protein channel on the cell wall. The sperm membrane potential and intracellular pH
are such that ion channels maintain their lowest level of activity under typical physiological conditions and are
likely to be activated only in the presence of physiological stimuli. These different channels are used to maintain
a constant ion concentration in the environment outside the cells and inside the cells so any difference in sodium
concentration is a measure of sperm count [30].

The results of the current study also showed a significant decrease in potassium concentration in seminal
plasma at P <0.01 of oligospermia patients compared with control group as shown in Table (3), and this agrees
with [31], which they explained that mineral components such as sodium, potassium, calcium, magnesium,
phosphorous, chlorine and iron play an important role in the performance and maintenance of male fertility, but
it has no diagnostic value for disorders of the male reproductive system in the case of azoospermia, and
suggested that it does not affect the presence of sperm In the semen or its absence in osmosis, 0smosis in the
extracellular environment plays a key role in regulating sperm metabolism [30].
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Table 3: levels of electrolytes in seminal plasma of oligospermia patients compared to control group.

Mean + SE
Electrolytes value-P
Control group Oligospermia group
Sodium mmol/L 119.25 +2.83 104.51 £3.22 0.001
Potassium mmol/L 15.02 +£1.54 11.42 £1.24 0.01
Calcium mmol/L 21.60 +£0.93 17.99 +1.48 0.01

Table (3) indicates that there was a significant decrease in the calcium concentration in the seminal plasma of
oligospermia patients compared with control group at P < 0.01, and this is consistent with [31]. This study
showed that the level of calcium in seminal plasma was significantly lower in men with oligospermia compared
to fertile men. The oxidative stress that stimulates DNA damage accelerates the programmed death of
reproductive cells, which will lead to a decrease in the number of spermatozoa and thus a decrease in calcium.
Calcium is secreted from the prostate and its secretion is regulated by the hormone progesterone. Calcium flows
from the cellular vacuoles of the prostate cells to semen, which is transported by a compound called myo-
inosetol 1,4,5-triphosphate Tp3[32].

Table (4) shows that there is a significant increase in level of PSA concentration at P < 0.0001 in seminal
plasma of oligospermia patients compared to control group, and this is consistent with [33], the results of this
study showed that infertile men had higher PSA values than fertile individuals. Whereas, serum PSA correlates
with semen quality in infertile men, and a higher proportion of infertile 40-year-olds had a PSA value greater
than 1 ng/ml than men who are fertile at the same age, The available literature still does not provide sufficient
evidence regarding the clinical relationship of PSA testing to the diagnostic functioning of infertile men [34].

Table 4: levels of prostate-specific antigen, albumin and total protein in the seminal plasma of oligospermia
patients compared to control group.

Mean + SE
Parameters value-P
Control group Oligospermia group
PSA ng/ml 0.29 + 0.01 2.11+0.02 0.0001
Albumin g/dl 22.19+1.79 13.26 +0.79 0.001
Total protein g/dl 282+24 37.6+24 0.01

Table (4) indicates that there was a significant decrease in albumin concentration in seminal plasma at P <
0.001 in oligospermia patients compared with control group, and this agrees with [35]. The decrease in albumin
is due to its use as an antioxidant that contributes to the capture of many mineral elements that enter the process
of forming oxidation factors inside the body, such as free iron and free copper, being one of the preventative
antioxidants that are built inside the body, and albumin captures oxidants such as hydroxyl radical And its
interaction with unsaturated fats in the sperm walls prevents the apparent decrease in many different
antioxidants such as vitamin C, vitamin E. The increase in glutathione and albumin and their decrease with the
increase of compounds resulting from oxidation such as MDA and peroxynitrite is a clear indication that
oxidative stress is severe in patients with oligospermia. In addition, the results indicated a decrease in nutrients,
albumin and protein, and the reason is due to the nutritional and economic status without The average of most of
the samples collected, which can increase the severity of the decrease in nutrients, protein and albumin, which
appeared clearly to the hospital auditors from whom the samples were taken.

Also, the results in Table (4) indicates that there was a significant increase in total protein concentration in
seminal plasma at P < 0.01 in oligospermia patients compared with control group, and this agrees with [35].
Proteins are secreted from different parts of the male reproductive system, such as the testis, seminal vesicles,
prostate, and accessory glands. Certain types of proteins protect sperm from oxidative factors (free radicals).
Where it blocks its way and prevents them from destroying the sperm and the cells that produce them, and this
leads to the destruction of proteins in the semen, which leads to a decrease in their concentration. Free, as the
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total protein is not affected by a small decrease in the concentration of a specific protein compared with the high
concentration of the total protein [36].

Conclusion

We can concluded the role of some biochemical components in the serum and seminal plasma of
oligospermia patients and find out the extent of their effect on fertility and know their relationship to the
pathological condition by comparing with the fertile healthy group, as well as we can estimated some
antioxidants and vitamins among those with oligospermia and estimated the concentrations of some minerals,
salts and some trace elements in serum and seminal plasma for the patients and control groups, and studying the
concentrations of proteins, including prostate-specific antigen, albumin and total protein.
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