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Abstract

Spermatogenesis, male sex characteristics, sex differentiation, and fertility are all regulated by testosterone,
the primary hormone in males. Many organ systems are affected by low testosterone in men. Reduced
testosterone has physiological effects on men's health, including mood, cognitive function, muscle mass and
strength, and bone density. A differential diagnosis is made using the patient's medical history of the patient,
physical examination, clinical symptoms, and testosterone levels. An iron deficit is brought on by iron loss
through blood loss or other disorders, and anemia is the result. electrolytes are present in the extracellular and
intracellular fluids. In the extracellular fluid, sodium and chloride are the main cations and anions. In the
intracellular fluid, potassium is the primary cation. Preserving homeostasis requires electrolytes.
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1- Introduction The contrasting intramural element of the virile

1-1. Testosterone procreative arrangement becomes evident during the

In men, the testes are the primary contributor to first seven to ten weeks of development, and this is

testosterone, the most popular androgen. The adrenal
glands outside the ovaries convert the mini amounts
of androgen forerunner produced by the women's
ovaries into testosterone, both sexes share this. Adult
males have 15-25 times more testosterone in their
blood than females do; the production of sperm, the
general
prevention of osteoporosis are all dependent on the

expansion and development, and the

presence of this chemical [1]. The free hormone
hypothesis proposes that the activity of hormones
and associated physiological changes are derived
from the free part of the hormone that is not bound
in the circulation [2]. The concentrations of
testosterone in men and the sexual functioning of the
elderly are reduced with age; diseases and conditions
that are metabolic may contribute to this process [3].

dependent on testosterone. Throughout juvenility,
androgens affect height, the production of sperm, the
the physical
characteristics unique to men. A decrease in libido,

growth of preoccupation, and

as well as a decrease in the density of bones,
muscles, erythropoiesis, and the size of the male
gonad, is attributed to an increase in fat production
when testosterone levels decrease with age.
Additionally, testosterone promotes
processes in the body and affects the creation of

anabolic

proteins in skeletal muscle [4]. It additionally causes
modification in the level of enzymes involved in
myocyte speeds up the
restoration of normal tissue composition following

transformation and

exercise [5]. In muscle tissues, testosterone increases
the number of planetoid cells and nuclei in the
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myocytes [6]. The composition of testosterone is
illustrated in Figure 1.

The Leydig cell is primarily involved in creating
testosterone in the testis. The manufacturing of
testosterone is important to the creation of the
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intrinsic and outermost genitals of men, the
development of additional traits, and the creation of
sperm. Figure 2 depicts how Leydig cells produce

testosterone as well as other androgens, the

procedure involves different methods of cholesterol
creation.

Figure 1: Structure of testosterone [7].
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Figure 2: Lesydig cell testosterone metabolism and biological processes [8].
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1-2 Iron

Iron is one of the most common elements on Earth
and is vital to the majority of living things [9]. One
of the most important inorganic components of
biology that have an impact on multitudinous
biological mechanisms in the individual body is iron,
these processes include metabolism, immunological
response, the creation of heme, the transport of
oxygen, the respiration of cells, the conception of
DNA and RNA, and detoxification. Healthy cells
have a mechanism that actively changes the amount
of iron in their protoplasm via cellular storage and
intake, system-wide transportation, and absorption
[10]. Serum ferritin is an iron storage protein with
the primary role of regulating cellular oxygen
metabolism [11]. Iron is crucial to the activeness of
numerous biological molecules that are involved in
contrasting processes, including the synthesis of
hemoglobin, the migration of oxygen throughout the
body, furthermore the catalytic role of various
enzymes [12]. The equilibrium of iron is maintained
by the stomachic cells that are involved in iron
absorption, as well as the liver's parenchyma and the
mobilization of macrophages. Iron is essential to the
transportation of oxygen because it is part of the
hemoglobin molecule. The iron levels in the human
body are specifically disciplined; the typical
concentration is around 40 mg/kg for women and 50
mg/kg for men [13]. The eradication of every form
of bodily iron, especially from hepatocytes and
macrophages, is called iron deficiency. Since the
majority of iron is involved in the creation of Hb, it
produces 200 billion red blood cells every day, this
is the most obvious sign of iron deficiency. Iron
deficiency anemia is frequently misdiagnosed as
iron deficiency. However, the term "iron deficiency"
is more general and typically refers to a deficiency
in other organs and tissues besides the heart, the term
is also associated with an earlier onset of anemia,
such as the muscles, which require iron in large
guantities to produce myoglobin and the energy
necessary to force the heart to contract [14].

1-3 Electrolytes
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Electrolytes are substances that allow for the
transmission of electricity when imbibed in a water-
based solvent. Many biological processes are
dependent on them, including maintaining a
sufficient amount of water, sending nerve signals,
and controlling the pH of the water. Among the
alimentary substances and beverages that contain
electrolytes are sports drinks, fruits, vegetables, and
supplements. Electrolytes have a significant impact
on maintaining water levels. For the water to remain
in the tissues and cells of the body, which comprise
the majority of blood, electrolytes are important. The
three main electrolytes that the body needs to have a
water balance are sodium, potassium, and chloride.
Potassium is the primary electrolyte in cells, while
sodium is the primary electrolyte outside of them.
Outside of the cell, chloride is important for
maintaining electrolyte balance in the body and
maintaining fluid stability [15,16]. The three
principal electrolytes are chloride, potassium, and
sodium.

1-3-1 Potassium

As the primary electrolyte in cells, potassium is
considered a macroelement that maintains the cell's
osmolality and base of pH, it communicates with the
brain and regulates the heart and muscle [17].
Through paracellular transport, the intestinal cells in
the larger intestine have a high degree of efficiency
and precision (90%) [18]. The amount of potassium
that is absorbed orally and through the intestines is
somewhat different, and the capacity to absorb
potassium decreases when magnesium is lacking
[19]. Cells represent about 98% of the total amount
of potassium in the adult human body, and this
amount usually ranges between 3000 and 3500
mmol [20]. The kidneys regulate the amount of
potassium that enters and exits the body and
maintain a balance of potassium levels. Potassium
regulation is largely influenced by catecholamines
both inside and outside of cells, as well as by insulin.
RBC red blood cells and liver cells contain the
remaining portion of the entire amount, with muscles
containing around 70% of it [21]. The kidneys are
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mostly employed by the body to excrete and absorb
excess potassium [22]. Muscle weakness, cramping,
and arrhythmias can all be brought on by
hypokalemia. It can also be brought on by severe
potassium loss through digestion or urine, certain
drugs, and Kidney disease [23]. Treatment options
for treating it include addressing underlying medical
conditions and increasing potassium intake with
supplements and food [24]. Lowering blood
potassium elevation can lead to a variety of common
symptoms, including increased loss of potassium
through the kidneys, expanded sweating, severe
burning, and frequent vomiting that can lead to
chemical imbalances in the body. Additionally,
supplementary symptoms such as weakness, fatigue,
uneven heartbeat, pain, and cramps are common
[25,26]. Increased blood potassium levels can cause
dangerous symptoms including tingling, muscle
weakness, and irregular heartbeat. Prescription
drugs, nutritional supplements, diabetes, kidney
disease, and other illnesses may cause it [27].

1-3-2 Sodium

Sodium is considered a somewhat significant
component that is part of the electrolyte composition
of the human body. Human blood and the fluids
surrounding  cells majority  of
electrolytes, these are dissolved in physiological
fluids that have a charge of electricity. For the
typical functioning of neurons and muscles, as well
as for the body to maintain a balanced fluid
composition, sodium is essential [28]. Sodium, the
most common cation in the
environment, is present in numerous foods,
including pre-packaged food, meat, dairy, eggs, and
vegetables, Sodium plays a relevant role in
numerous vital mechanisms in the body, including
structural membrane function and water balance

contain  the

extracellular

inside and outside cells, which affects cellular
structure and nerve invigoration, and affects muscle
function, including muscle contractions and
relaxation [29]. For an adult that weighs 70
kilograms, the total amount of sodium in their body
is approximately 60 milligrams per kilogram, or
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4200, almost 100 g. Around 1680 milligrams of
sodium, or 40% of the total body sodium content, is
located in bone. The remainder of the sodium is
composed of around 2520 mmol in the extracellular
and cellular fluids. The composition of the human
body's total sodium content, including the bone, is
10% internal sodium and approximately 50%
external sodium [30]. For men who are 14 years old
or older, a recommended daily intake of 1,500 mg
salts is necessary. However, the maximum risk
reduction for chronic diseases (CDRR) is 2,300 mg
per day, which is the maximum tolerable amount
[31].

1-3-3 Chloride

Since the principal ion that is observed exterior of
plasma is chloride, maintaining the acid-base
balance is dependent on it. Chloride is additionally
necessary to regulate the body's water balance [32].
The distribution of essential fluids is profoundly
affected by chloride, as this element has an essential
role in maintaining the equilibrium of fluids in and
out of cells. Additionally, chloride participates in the
manufacturing of stomach acid, which is crucial to
the digestion of food and the absorption of nutrients
like vitamin B12 and other minerals, these nutrients
are important for the body [33]. Chloride facilitates
the conservation of renal function and is crucial to
the elimination of waste products from the liver [34,
35]. Hyperchloremia is the term for a high
concentration of chloride ions in the blood, whereas
a low concentration is considered an abnormally
high amount. Other symptoms include a low
chloride content, which can lead to cramping,
fatigue, and muscular weakness. These symptoms
can be overcome by increasing the chloride content.
Elevated levels of chloride in the body are often
caused by medication, dehydration, problems with
the kidneys, and a lot of consumption of foods that
contain chloride. Unusually high concentrations of
chloride can lead to an electrolyte imbalance that has
a significant negative impact on the health of a
person The symptoms of
elevation are variable and include nausea, vomiting,

increased chloride
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diarrhea, loss of muscle, rapid breathing, confusion,
and fatigue. These diagnostics are caused by high
chloride levels, which can be attributed to causes
like dehydration, kidney disease, thyroid issues, or
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other conditions that affect the body's salt balance
[36].

2- Methods and Materials
2-1 Materials

Materials Company
Human/(Testosteronell)(TES2) Vidas / (France)
ELFA Kit 30 Tests
Human(electrolyte analyze) Jokoh / (Japan)
Na+, K+, Cl- Kit
Human (IRON 2 kit 200 test) Roche /
(Germany)
2-2 Instruments
Instruments Company
Adjustable- Ependorff e (Garmany)
micropipette (100-
1000UL)
Adjustable Ependorffe (Garmany)
micropipette (10-100
UL)

(100-1000UL) tip

Ependorffe (Garmany)

(10-100UL) tip

Ependorffe (Garmany)

Centrifuge

Hittich (Japan)

Roche Diagnostics
Cobas(C-111
instrument)

Roche Diagnostics
(Garmany)

(EX-Ds) without auto-
sampler instrument

Jokoh (Japan)

Vidas

bio Merieux(France)

2-3 Subjects

Antiserum samples were assigned to the 50 male
participants; 25 of the participants were used as
controls, and the remaining 25 men, who were
treated from June to October of 2023 at the Nada
Adhamiya Center (Iskendarona Medical Group) in
Baghdad, had low testosterone levels.

Two groups of participants of different ages were
created: the younger and the older.

1-Group 1:- The control group has 25 participants
who have normal testosterone levels increased or
decreased.

1-Group 2: Low testosterone is observed in half of
the men.

2-4 samples Collection

After the puncture of the veins, 5 ml of blood was
collected and allowed to coagulate, then centrifuged
at 4042 g for 15 minutes.
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The serum in this research was divided into two
parts: the first was stored at a temperature of -20°C
until the time of analysis to determine the following:
iron, testosterone, potassium (K), sodium (Na), and
chlorine (CL).

2-5 Data collections
Each participant gives their consent to be involved,
then a questionnaire is employed to gather all of the
relevant information, this information includes the
following: name, age, weight, residence, marital
status, and smoking.

knowledge of:

1- Health history, including any current or recent
conditions and the types of drugs consumed.

2- Take supplements.

3- Taking stimulants only for men.

2-6 Testosterone Procedure

Three milliliters of blood were taken and put into a
gel tube “Blood Collection Gel and Clot Activator
Tube”.

To isolate the tube, it was placed in the centrifuge.
From the separated sample, 100ul of serum was
extracted and added. It was placed in a Cuvette
measuring device.

It was put into the VIDAS apparatus. After that, we
select "Start.".

The test result then appears after 40 minutes of
waiting.

2-7. Procedure for the Electrolyte Panel (Na, K,
Cl)

Three milliliters of blood were obtained and put into
the gel tube “Blood Collection Gel and Clot
Activator Tube”.

The tube was placed in the centrifuge for separation.
From the separated sample, 300ul of serum was
taken out and put into It was placed in a Cuvette
measuring device.

It was transported to the Kokoh device. Next, we
choose the word INT.
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A thin stalk is present when you pull. Selecting the
option of MEAS after inserting the needle into the
immunizer sample. The result then appears directly.

2-8. The procedure of the Iron Test

A 3 milliliter blood sample was incorporated into the
gel tube which is referred to as the Blood Collection
Gel and the Clot Activator Tube.

For division, the centrifuge was filled with the bottle.
After the sample was isolated, 300ul of serum was
removed and placed in a Cuvette that measured the
device. That was incorporated into the Cobas cl
device. Next, we choose "order" from the menu.
Ensuing, the definition of the test is given, the
sample data is included, and the sample is inserted
into the device being evaluated. Next, we select the
"start" button, and after ten minutes, the results are
exhibited.

3-Result
In this research, 20 healthy controls with an average
age of 20-73 were studied, and 50 patients with low
testosterone  levels were included. Their
testosterone, iron, potassium, sodium, and chloride
were all tested.
The results demonstrated that the concentrations of
testosterone were significantly greater (P < 0.01) in
the control concentration.

The outcomes demonstrated that the iron
concentrations were significantly less than the
controls (P<0.01).

Contrasted with the control, the consequences
demonstrated that capable was not a significant

difference (P>0.05) in Potassium.

Contrasted with the control, the consequences
showed that capable was not a momentous
difference (P>0.05) in sodium.

The results indicate that the concentration of
chloride was not different from the control group (P
> 0.05).
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3-1. Testosterone levels in ng/ml compared with control

No. Mean+SD P-value
Control 25 5.47+1.52
Patients Group 25 1.804+0.841 P<0.01

3-2 Concentrations of Iron (ng/ml) compared with control

No. Mean+SD P-value
Control 25 102.0+26.2
Low testosterone group 25 80.5+ 22.8 P<0.01

3-3. Levels of Potassium(ng/ml) compared with control

No. Mean+SD P-value
Control 25 4.252+0.381
Low testosterone 25 4.399+0.297 P<0.05
group

3-4. Sodium (ng/ml) levels in comparison with control

No. Mean+SD P-value
Control 25 139.01+1.71
Low testosterone 25 138.88+ 3.00 P>0.05
group

3-5Chloride (ng/ml) levels comparison with control

group

No. Mean+SD P-value
Control 25 102.20+ 2.22
Low testosterone 25 102.08+ 2.66 P>0.05

38
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4- Discussion

The results demonstrated that individuals with low
testosterone levels had lower concentrations of
hemoglobin and hematocrit. The amount of iron in
the body is directly affected by testosterone, this is
accomplished by blocking the iron metabolism's
primary regulator [37-40] Compared to men in the
highest tier of control, men in the undermost quarter
of overall and discharged testosterone are inherently
more propensity to have been iron deficient [41].
More research demonstrated that nonobservant of the
goal, the new research provides forthright subatomic
evidence that the potassium channel in the smooth
muscle of the vascular system is augmented by
testosterone, this repercussion on the excitability of
the vascular system’'s smooth muscle is documented
[42]. The results of the study were that between the
testosterone dose groups, there were no significant
differences in the baseline concentration of chloride
or sodium [43].

Conclusion:

Males who have low testosterone levels are more
susceptible to anemia, and hypogonadism may also
be a contributing factor. Additionally, electrolyte
excretion is through a mechanism dependent on
androgen receptors.
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