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Abstract:

Ascorbic acid (AA) plays roles in many biological functions, such as participating in the
production of collagen by taking a role in proline and lysine hydroxylation. AA works by removing
the reactive oxygen species, thus removing the adhesion of neutrophils to endothelium. The present
study investigates the protective effects of AA on the testis tissue damage induced by paracetamol
in rats. Thirty-two male rats were equally divided into four groups, with eight rats in each. Group
(1) regular control group, group (2) was received 500 mg/kg/b.w. of AA orally for two weeks, group
(3) was received 500 mg/kg/b.w. of paracetamol orally for two weeks, group (4) was treated with
the AA (500 mg/kg/b.w.) and paracetamol (500 mg/kg/b.w.) orally for two weeks. The
histopathological investigations of the testis tissues from the paracetamol group showed atrophy and
degeneration of seminiferous tubules with an absence of spermatozoa, presence of cell debris, and
loss of the Sertoli cells in some seminiferous tubules when compared with control animals. The
testis tissues from a protective group showed less damage in the tubules and germ cells when
compared with the paracetamol group. This study indicates that AA protects against paracetamol-

induced testis damage in adult male rats.
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1. Introduction:

Antioxidants assist in guarding cells from damage produced by oxidative stress (OS) and
improve the body's protection systems against degenerative illnesses. Thus, there is a pressing
need to recognize more active and safe antiulcer mediators [1, 2]. The biologically essential
antioxidants are vitamins B12, C, and E, giving electrons to free radicals, and the mechanism
contains the deduction of initiators of nitrogen species or reactive oxygen [3].

Ascorbic acid (AA) naturally occurs for many biological roles in the body. It is the most
antioxidant in plants and is used in agriculture to enhance plant oxidative stress confrontation

[4, 5]. AA is an essential antioxidant in extracellular liquid; it protects plasma lipids from
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peroxidative damage produced by peroxyl radicals [6]. Moreover, AA has the aptitude to

counteract free radicals and defend the structure and function of DNA, proteins, and
chromosomes against oxidation injury. They are the most influential in reducing the storage
and harmfulness of reactive oxygen species (ROS) [7].

Paracetamol (PC) is usually known as acetaminophen. It is a commonly used antipyretic
drug and painkilling [8]. PC is processed in the liver by cytochrome P450 (CYP450) enzymes
to N-acetyl-benzoquinone imine (NAPQI), where NAPQI reacts with glutathione (GSH). So,
the overdoses of PC may lead to a depletion of hepatocellular GSH [9, 2]. PC has an action
similar to that of non-steroidal anti-inflammatory drugs (NSAIDs). Likewise, the
cyclooxygenase type 2 (COX-2) selective inhibitors are weaker analgesics than NSAIDs or
COX-2 selective inhibitors. [10, 11, 12]. Acute overdose of PC could be the reason for the
toxicity of testis in men and male animals [13]. Furthermore, the long-term uses of PC cause
toxicity effects in the organs, such as the liver, kidney, and testis, and it also affects the blood
structures and reproductive hormones. [14,15], such as semen quality, particularly the sperm
morphology and fertilizing ability [16]. Moreover, [14, 10] suggested that the long-term of PC
caused an increased risk of OS, testicular tubules and blood cell damage, heart infarction, and
high blood pressure. The present study investigates the protective effects of AA on the testis

tissue damage induced by PC in male albino rats.

2. Material and Methods:
Drugs and chemicals: Ascorbic acid (AA) (CsHsOs) (500 mg) and paracetamol (PC)
(CsH9NO2) (500 mg) were purchased from the local pharmacy.
Animals and treatments: For this study, thirty-two male albino rats (Rattus norvegicus)
weight 200-250 g were taken from the Central Animal House, College of Veterinary, University
of Omar Al-Mokhtar, El-Beida, Libya and were kept in cages at room temperature (22 + 2°C).
Rats were fed with diet and water ad libitum for free intake.
Rats were equally divided into four groups (eight rats):
Group (1): In the standard control group (NC), rats were kept under common laboratory
conditions as normal control rats with no treatment.
Group (2): In the ascorbic acid-treated group (AA), rats were administrated AA at a dose of
500 mg/kg/b.w [17, 18] orally by gavage for two weeks.
Group (3): In the Paracetamol-treated group (PC), PC was administered to rats at 500
mg/kg/b.w. [19, 18] orally by gavage for two weeks.
Group (4): Protective group (PRO), rats were administered AA at a dose of 500 mg/kg/b.w.,

then they administered PC at a dose of 500 mg/kg/b.w. Orally by gavage for two weeks.
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Rats were given the treatments six days a week [18], and at the end of the study, rats were

sacrificed, and then the testes were detached.
Histopathological preparation:

Testis tissue samples were washed in normal saline, fixed in the buffered formalin (10%) for
general histological examination, and studied under a light microscope [20]. The changes in the
histopathological of the testis tissues were classified as follows: (—) shows regular, (+) shows

mild, (++) shows moderate, and (+++) shows severe changes [21, 22].

3. Results:

The result of this research showed a typical structure of the seminiferous tubules in the testis
tissues of the standard control group (Figure 1), where the seminiferous tubules had normal
spermatogenic cells and Sertoli cells, and everyday interstitial spaces had normal Leydig cells
(Figure 2). On the other hand, the testis tissues in the AA group revealed a standard histological
structure, such as normal seminiferous tubules (Figure 3), having normal spermatogonial cells
and Sertoli cells, as well as everyday interstitial spaces with normal cells of Leydig (Figure 4)
as similar is the standard control group.

Whereas, histological examination of the testis section in the treated rats with PC showed
different histopathological variations when compared with the standard control group, such as
atrophy degeneration and necrosis of spermatogonial cells lining seminiferous tubules, with
reduced diameter of seminiferous tubules as well as sloughing of germinal epithelium,
congestion in testicular vessel. In addition, some tubules showed a marked reduction in the
thickness of the germinal epithelium with loss of sperms in their lumen and focal tubular
necrosis (Figure 5). Additionally, (Figure 6)showed that testicular atrophy degeneration
appeared in most seminiferous tubules with fewer sperms in their lumen, and irregularly
organized sperm cells with distortions of sperm cells as well as sloughing of germinal
epithelium, degenerative changes like vacuoles of the interstitial tissue. So, the testis of the
male adult rats, when given the PC at two weeks, showed severe damage in the testicular tissues.

Nevertheless, the testis sections of rats treated in the PRO group for two weeks showed
minor damage in the testis tubules and germ cells compared to the PC group. Improve testicular
arrangement with normal spermatozoa in their lumen, normal seminiferous epithelium with
spermatogonia, reorganization of the germinal cells layer with some seminiferous tubules have
a few intraepithelial empty spaces, normal Sertoli cells are seen with attached sperms,
interstitial spaces were within a standard limit, and Leydig cells these were apparent in the
(Figure 7, 8). Finally, in many parts of the testis tissues in PRO rats, they showed almost normal

structures.
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Figure 1: Microscopic image of the testis section of NC rats
showing normal seminiferous tubules (stars). (H & E stain,
X100).

Figure 2: Microscopic image of the testis section of NC rats
showing normal seminiferous tubule with standard
germinal cell layer (thick arrow), spermatozoa (stars), and
normal Leydig cells (arrow) (H & E, X400).

Figure 3: Microscopic image of the testis section of AA rats
showing normal seminiferous tubules (star) and standard
interstitial spaces (arrow). (H & E stain, X100).

<= SN -

Figure 5: Microscopic image of the testis section of PC rats
showing atrophy degeneration and necrosis of
spermatogonial cells lining seminiferous tubules, with
reduced diameter of seminiferous tubules (stars), widening
of the interstitial tissue (X), as well as sloughing of germinal
epithelium (small arrows), congestion in testicular vessel
(thin arrows). Some tubules show a marked reduction in
the thickness of the germinal epithelium with loss of sperms
(head arrows) and focal tubular necrosis (thick arrows). (H
& E, X100).

Figure 6: Microscopic image of the testis section of PRO
rats showing improved testicular arrangement with normal
tubules and germinal cells, repair of some seminiferous
tubules with a few intraepithelial empty spaces (thick
arrows), normal sperms in the lumen (stars), and standard
interstitial spaces within normal Leydig cells (arrow) (H &
E, X100).

Figure 4: Microscopic image of the testis section of AA rats
showing normal seminiferous tubule with standard
germinal cell layer (thick arrow), sperms (stars), and
everyday interstitial spaces with normal Leydig cells
(arrow) (H & E, X400).

Figure 6: Microscopic image of the testis section of PC rats
showing atrophy degeneration of the seminiferous
epithelium (arrows) with fewer sperms in the lumen (stars)
and irregularly organized sperm cells with alterations of
sperm cells (head arrows) as well as sloughing of germinal
epithelium (thick arrows), degenerative changes like
vacuoles of the interstitial tissue (long arrow). (H & E,
X400).

Figure 7: Microscopic image of the testis section of PRO
rats showing normal spermatozoa in their lumen (star),
seminiferous epithelium with spermatogonia (thick arrow),
repair of some seminiferous tubules with a few
intraepithelial empty spaces and reorganization of
germinal cell layer (arrows). (H & E, X400).
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Histopathological variations:
The histopathological variations of the testis tissues are given in (Table. 1). The testis tissues
of the PRO rats showed a significant improvement in their tissue structure when compared with

the PC group.

Table 1: Incidence of histopathological changes in the testis tissues in the normal

control and experimental groups.

organs Lesions NC AA PC PRO
Degeneration of seminiferous tubules - - +++ -
Widening of the interstitial tissue - - ++ -
Reduction of spermatozoa - - ++ -
Necrosis - - ++ -

Testis -
Absence of spermatogenesis - - ++ -

Tissues - -
Degeneration of germinal cells - - Saiat 4
Vacuolations - - ++ -
Reduction of Sertoli cells - - ++ -
Atrophy of seminiferous tubules - - +++ -
Absence of the spermatozoa - - ++ -
Reduction of Leydig cells - - ++ -

*(-) shows normal, (+) shows mild, (++) shows moderate, (+++) shows severe changes.
*NC is the standard control group, AA is the ascorbic acid group, PC is the paracetamol group, and PRO
is protective.

4. Discussion:

Results obtained in the present study showed histopathological changes in treated rats with
PC for two weeks when compared with the NC rats, such as atrophy degeneration and necrosis
of spermatogonial cells lining seminiferous tubules, with a reduced diameter of seminiferous
tubules as well as a marked reduction in the thickness of the germinal epithelium with loss of
sperms in their lumen, and irregularly arranged sperm cells with distortions of sperm cells as
well as sloughing of germinal epithelium, degenerative changes like vacuoles of the interstitial
tissue which is in agreement with other studies [23], who found that the taken of the PC showed
many histopathological variations in testes rats. They said that giving PC to the male rats'
gnawers is mainly due to testicular degeneration and difficulty of spermatogenesis—these
effects on the testis by prostaglandins on male maturity and spermatogenesis [24]. Moreover,
the PC may cause impaired fertility by testicular toxicity. Also, the toxic effects of an overdose
of PC on the reproductive organs of male animals may induce several changes and damagingly
affect the tissue structure of the testis tubules [25, 26, 13]. So, the results showed that the PC
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can potentially cause reproductive toxicity when high and long-term treatment. Research by

[27] indicates that high doses of PC lead to unwanted side effects, such as the production of
ROS that leads to OS. Furthermore, ROS may similarly affect the Sertoli cells, which impacts
the protein mixture hardware required to depart the germ cells [28]. Besides that, the PC could
pervade the blood of the testis barrier with alteration in the microenvironment of the
seminiferous tubules, thus creating a different microenvironment in the testicular functions and
the barrier of the seminiferous tubules [29].

Meanwhile, the testis tissues of the POR rats showed improved testicular structure with
normal spermatozoa, seminiferous tubules, and typical structures of the Leydig cells compared
to the PC group. AA protects against PC by removing the OS and reducing cell apoptosis [30,
31]. Moreover, it has been reported that AA inhibited OS. It reduced the lipid products and
protein peroxidation [31]. Also, Heikal 2014 showed the protective properties of the AA in
lowering the levels of biochemical changes and histopathological assessments.

Moreover, histopathological variations of the testis tissues in the albino rats showed that the

AA was protective against PC-induced testis injury.

5. Conclusion:

The present results determine that histopathological variations in the testis tissues of the
albino rats cause PC. In addition, the AA has protective roles against PC-induced testis injury

in male rats.
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