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Abstract The present investigation aimed to identify the effect of the drug pregnyl on the histological structure of the lungs
in male Swiss mice (Mus musculus). The study included the use of 14 mice divided into two groups, with 14 mice in each
group, and the animals of each group were placed in a separate cage. The first group, which is the control group, its animals
were treated with distilled water only for 30 days, while the mice of the second group, which is the experimental group, were
injected by concentration of 0.2 mg of pregnyl/kg of body weight intraperitoneally, for 30 days too. On the last day, the animals
were sacrificed, their lungs were extirpation, and their tissue sections were prepared. The results obtained from the histological
study showed that all animals treated with pregnyl exhibited pathological histological changes in the lungs, represented by
degeneration and necrosis of the cells lining some bronchi and the separation of some cells from the epithelial layer. It was also
noted that there was a gap between the epithelial tissue and the submucosal layer. The results of the study showed the occurrence
of edema between the alveoli and alveolar sacs and an increase in the thickness of the wall between the alveoli. On the other
hand, congestion and bleeding occurred in the blood vessels, and cellular infiltration was observed between the alveoli and
alveolar sacs. It was also noted that there was a break in the wall of the alveoli and alveolar sacs and their accumulation inside
the alveolar cavity. It was also noted that there was a collection of inflammatory cells and blood congestion between the alveoli
and alveolar sacs. It was also noted that there was a rupture between the alveoli and the occurrence of blood bleeding. The
blood vessel was distorted and congested with the appearance of a blood clot inside the blood vessel, in addition to the
occurrence of fibrosis and infiltration of inflammatory cells around the vessel. In addition, active transport vesicles inside the
vessels appeared, indicating a high activity of the blood vessel lining.
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INTRODUCTION
Steroids are a group of lipophilic, low molecular weight
compounds all derived from cholesterol, so different classes
of steroids are very similar to each other because they all
have the same basic structure [@]. Slight variation in this
structure in terms of the nature of the attached groups, the
location of the groups, and the composition of the activator
core leads to the formation of different types of activators, in
addition to the fact that small modifications in the molecular
structure of activators can produce noticeable differences in
their biological activities [@].

Studies of steroids began in the early 19* century with
unsaponifiable substances (i.e., remaining undissolved after
heating with an excess of alkali), most of which were

cholesterols found in animal fats and acids that could be
obtained from bile [E]. This early work led to the isolation of
cholesterol and some bile acids, their purification, and the
identification of some important features of their chemical
structure. However, the complex structure of polycyclic
steroids was not recognized until the beginning of the 20th
century, after the unification of chemical theory and the
development of chemical techniques by which these
molecules could be divided [@].

Other studies have determined the composition of
cholesterol from related sterols, ergosterol, and bile acids,
particularly studies by the German chemists Adolf
Winduous and Heinrich Wieland [@]. The family of steroids
includes sterols, bile acids, a number of hormones
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(gonadotropic and adrenal cortical hormones), some
hydrocarbons, and pregnyl [@]. Pregnyl is a polypeptide
steroid drug consisting of 237 amino acids with a molecular
weight (MW) of approximately 37 kDa. It is produced in the
human placenta and obtained from the urine of pregnant
women and is a purified preparation consisting of an alpha
and beta subunit [@].

The alpha subunit is essentially identical to the alpha
subunits of human pituitary gonadotropin, luteinizing
hormone (LH) and follicle-stimulating hormone (FSH), as
well as the alpha subunit of human thyroid-stimulating
hormone (TSH) [E]. The beta subunits of these hormones
differ in their amino acid sequence. Percnyl is primarily
prescribed to men to increase testosterone and sex cells [B].
The action of pericardium is almost identical to that of LH in
the pituitary gland, in that it stimulates the production of
gonadal steroid hormones by stimulating the interstitial cells
(Leydig cells) of the testis to produce androgens and the
corpus luteum of the ovary to produce progesterone [].
Androgen stimulation in males leads to the development of
secondary sexual characteristics and may induce testicular
descent when there is no anatomical impediment to descent
[11].

The most well-known benefit of Pregnyl injections is
the stimulation of testosterone production in males. The
anabolic effect of increased endogenous androgen
production produces physical advantages in male athletes,
particularly in strength sports, and as such is a means of
indirect androgenic doping []. However, this use is not
without side effects. The reported side effects of this drug
in males are hypersensitivity, whether local or systemic,
irritation, insomnia, depression, headache, general
disorders and injection site conditions. While in females,
the side effects were vascular disorders, respiratory,
thoracic and mediastinal disorders, gastrointestinal
disorders, and reproductive system disorders (breast)
[]. Given the great importance of the lungs due to their
locations and the multiple functions they perform, and the
lack of most previous research on the tissue effects caused
by drugs and the lack of recorded studies on the effect of
this drug on this active organ, this study aimed to
investigate the effect of the drug Pregnyl on the tissue
structure of the lungs in adult white mice after injection
for 30 days.

MATERIALS AND METHODS
Dose preparation: The desired dose of pregnyl was prepared
according to Equation (1)

X Wmouse

D~ 1000

€Y

Where, x: mass of pregnyl drug that injected to mouse in
experiment (g), D: desired dose of pregnyl, which is 0.2 mg
of pregnyl/kg of mouse’ body weight, and Wa.: is the
weight of mouse used in experiment.

RESULTS

Animals Used in Experiments and Histological Studies
In this study, 14 male white mice were used, which were
obtained from the animal house of the College of Veterinary
Medicine / University of Baghdad, and their average weights
ranged between 25-30 g. These mice were divided randomly
into two groups, the details of which were as follows: the
first group is the control group of 7 mice and the second
group is the test group of 7 mice, which were injected with
pregnyl at a concentration of 0.2 mg/ kg of body weight daily
for 30 days. On the last day, the mice were anesthetized by
chloroform, then the animals were dissected and the lungs
were removed carefully from their site. After that, the
samples were fixed in formalin solution for 24 hours, then
washed with tap water and transferred to 70% alcohol for
preservation. The tissue sections were prepared according to
method described in [], where the samples were passed
through an ascending series of ethyl alcohol, then placed in
xylene solution for clarification, and embedded in paraffin
wax. The prepared wax molds were cut using a rotary
microtome with a thickness of 7 microns. The obtained glass
sections were stained using Harris Haemotoxylin and Eosin
(H&E) stain according to the method followed by (Bancroft
and Gamble ,[] The stained-glass sections were loaded
with Canada Balsam, then the samples were examined and
photographed using a light microscope equipped by a digital
camera

Figure 1: Cross Section of The Lung of The Experimental
Group of Mice Treated with A Concentration Of 0.2 Mg/Kg
of Pregnyl For 30 Days, Showing the Occurrence of
Degenerative Changes in the Bronchioles. Se Separation of
Some Epithelial Cells, Ta Thickness of the Alveolar Wall, N
Necrosis, V Vacuolation (H and E Stain, 40x)
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Figure 2: Cross Section of the Lung of the Experimental Group
of Mice Treated with A Concentration Of 0.2 Mg/Kg of Pregnyl
For 30 Days, Showing the Occurrence of Degenerative Changes
in the Lung. Tc Alveolar Duct Wall Thickness, Ta Alveolar Wall
Thickness, E Edema, A Infiltration of Inflammatory Cells, Co
Vascular Congestion, N Necrosis (H and E Stain, 40x)

Figure 3: Cross-Section of the Lung of The Experimental
Group of Mice Treated with A Concentration Of 0.2 Mg/Kg
of Pregnyl For 30 Days, Showing the Occurrence of
Congestion in the Blood Vessels of the Lung, N Necrosis in
the Alveoli, Co Congestion in the Blood Vessels, Tc
Thickness of the Alveolar Duct Wall, (H&E Stain, 40x)

Figure 4: Cross-Section of the Lung of the Experimental Group
of Mice Treated with a Concentration of 0.2 Mg/Kg of Pregnyl
For 30 Days, Showing the Occurrence of Congestion in the
Blood Vessels of the Lung, N Necrosis in the Alveoli, Ta
Thickness of the Alveolar Wall, (H&E Stain, 40x)

Figure 5: A Cross-Section of the Lung of the Experimental
Group of Mice Treated with a Concentration of 0.2 Mg/Kg of
Pregnyl For 30 Days, Showing the Occurrence of Congestion in
the Blood Vessels of the Lung, a Infiltration of Inflammatory
Cells, Co Congestion in the Blood Vessels, Gb Blood Clot, F
Fibrosis Tv Active Transport Vesicles. (H&E Stain, 40x)

Figure 6: A Cross Section of the Lung of the Experimental
Group of Mice Treated with A Concentration of 0.2 Mg/Kg
of Pregnyl For 30 Days, Showing the Occurrence of Fibrosis
Around the Blood Vessels, F Fibrosis. (H&E Stain, 40x)

Histopathological Changes in Diabetic Rats Treated with
0.2 Mg/Kg of Pregnyl

The results of the histological study of the lungs of mice
treated with a concentration of 0.2 mg of pregnyl /kg of body
weight for a period of 30 days showed degeneration and
necrosis of the lining cells of some bronchi and separation of
some cells from the epithelial layer. A gap was also observed
between the epithelial tissue and the submucosal layer, as
shown in Figure 1.

The results of the study showed the occurrence of edema
between the alveoli and alveolar sacs and an increase in the
thickness of the wall between the alveoli, as shown in Figure 2.

On the other hand, the results showed congestion and
bleeding in the blood vessels, as well as cellular infiltration
between the alveoli and alveolar sacs. The results of the study
also showed a breakdown in the alveolar wall and alveolar sacs
and their accumulation inside the alveolar cavity. It was also
noted that inflammatory cells accumulated and that there was
congestion between the alveoli and alveolar sacs. Moreover, the
results noted that there was a rupture between the alveoli and
bleeding, as shown in Figures 3 and 4.
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The results showed that the drug pregnyl can affect the
lining of the blood vessels inside the organ, and deformation
and congestion were observed in the blood vessel with the
appearance of a blood clot inside the blood vessel with fibrosis
and infiltration of inflammatory cells around the vessel. Active
transport vesicles appeared inside the vessels, indicating high
activity of the blood vessel lining, as in Figure 5 and 6.

DISCUSSION

The results of the current study showed that the lungs of mice
treated with the pregnyl drug at a concentration of 0.2 mg/kg
for 30 days suffered from histopathological changes
represented by congestion of the blood vessels with the
appearance of a blood clot inside them.

The occurrence of vascular congestion may be
attributed to excess blood in the venous system, resulting in
increased blood pressure in the veins and capillaries. This
may exert pressure on adjacent structures and is usually
accompanied by decreased blood supply, thus exposing cells
to malnutrition, oxygen deficiency, and accumulation of
excretory materials [16].

The reason for the appearance of blood clots in the
capillaries of the lungs of mice treated with the drug is due
to the effect of the drug’s chemical substance that led to the
precipitation of proteins, which may be the cause of the
precipitation of blood proteins. This result is consistent with
the study of the researchers [[17].

The presence of inflammatory leukocyte infiltration
around the blood vessels was a characteristic feature in the
tissue sections of the lungs of the mice treated with the drug.
This is attributed to the increased effectiveness of the
endothelial lining of the blood vessels in transporting
inflammatory cells migrating from other parts of the body
outside the lung to inside it.

Therefore, the blood vessel appeared vacuolated
(containing effective intravascular transport vesicles), which
explains the presence of inflammatory cells, the presence of
which indicates their important role in defending the body and
attempting to carry out cellular repair. This result is consistent
with what researchers have reached, including [18].

The inflammatory response is believed to result from
degenerative changes in the lung, as the damaged cells
secrete inflammatory factors that attract inflammatory cells
as a defensive reaction of the body to get rid of the debris of
the degenerative cells, which is consistent with the results of
the researchers [[19].

The results of this study showed that the alveoli and
alveolar ducts of the lung were destroyed, and the reason for
this was due to the effect of the toxic chemical substance of
the drug, as explained by the researchers [[7] in their study
on the rat, where they indicated that the drug 5-fluorouracil
most likely weakened the surface tension of the alveoli due
to the insufficient production of surfactant as a result of the
cellular damage to the second type of lung cells caused by
the drug, and thus leads to the rupture of most of the alveol,
and then continues to spread to the neighboring alveoli,
leading to their expansion.

While Giray et al. [20] indicated that such tissue
changes could be attributed to a decrease in antioxidants in
the animal's body due to the chemical substance of the drug.

Since previous studies indicated that the composition of
the alveolar surfaces (in which gas exchange occurs) consists
of a protein-lipid complex known as pulmonary surfactant,
of which lipids constitute about 95-90% and proteins 5-10%,
and the pulmonary surface is formed by type II pneumocytes.

Any deficiency in the components of the pulmonary
surface causes a malfunction in its function and structure and
can become a life-threatening danger. The pulmonary
surface is covered by a membrane known as the bubble film,
which covers all areas of the terminal lung unit, thus
regulating the distribution of fluids throughout the terminal
lung unit. This membrane maintains the surface tension close
to zero, thus avoiding the collapse of the pulmonary alveoli
[21].

Prengel may have altered the components of the lipid-
protein complex that is part of the surface of the alveoli. The
increase in the thickness of the alveolar walls in some areas
and the decrease in their lumen, which may have come as a
result of the expansion of the alveoli and alveolar sacs, made
this expansion cause pressure on the alveoli forming the
edges of the lung, which led to increased compression and
made them characterized by an increase in the thickness of
their walls and a decrease in their lumen. This result is
consistent with the study of the researchers [19]. The cause
of the appearance of edema may be due to the chemical
substance of the drug and the increased development of
reactions leading to increased oozing of low-protein fluids
from the blood vessels, which then collect in the spaces
between cells and result in edema [[19]. Kumarasinghe and
Carroll [22] indicated that edema occurs as a result of
increased vascular permeability or salt and water retention,.

On the other hand, pericardium may have an effect on
the secretion of the hormone’s epinephrine and
norepinephrine, which lead to an increase in the branches of
the respiratory tree, as we mentioned earlier. It is likely that
these branches have led to an increase in pressure on the
pulmonary parts, leading to their destruction [23].

The current study also showed an increase in fibrosis in
the bronchial epithelium, which may be due to the
continuation of inflammatory reactions in these cells, which
stimulates the alveolar cells of the second type to divide and
transform into fibroblasts by stimulating substances. These
fibroblasts begin to produce collagen fibers, which
accumulate without differentiating, thus causing pulmonary
fibrosis, which appeared in some areas of the damaged tissue
in the lungs of mice treated with concentration of the drug
Prengel. This result was consistent with the results of the
study [[17].
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