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Abstract

on some physiological parameters and the reproductive efficiency of male rats exposed to

THE PRESENT study was designed to demonstrate the effect of Graviola (Adnnona muricata)

oxidative stress. A total of 48 Wister albino rats were distributed among four groups, each

group containing 12 rats, control group, A group was administered H,O, at a concentration of 0.5%
for 2 months), a group was given H,O, with Graviola 100 mg/kg/day for 2 months) and a group was
dosed with Graviola 100 mg/kg/day for 2 months). The results of this study showed a notable decrease
in sperm count, the percentage of sperm viability, the antioxidant activity (AOA), the level of sex
hormone (testosterone, follicular stimulating hormone and luteinizing hormone), glutathione
concentration, Superoxide Dismutase enzyme activity, germinal epithelium height, and seminiferous
tubules diameter in H,O, group. Likewise, there were significant increase in MDA, percentage of
sperm abnormalities and dead sperm, in the H,O, group compared to the control group. Though, when
H,0, is given in combination with Graviola, there was a significant improvement. This combined
treatment led to a significant increase in sperm count, sperm viability, sex hormone levels, glutathione
concentration, SOD activity, antioxidant activity, height of germinal epithelium, and the seminiferous
tubules diameters. At the same time, there is a significant decrease in MDA, the percentage of sperm
abnormalities and dead spermatozoa. In conclusion, H,0O, treated with Graviola efficiently restores
antioxidant parameters, sperm count, and sperm viability to normal values. This research proposes
that Graviola provide good benefits in enhancing the reproductive performance of male rats.

Keywords: Graviola (Annona muricata), physiological parameters, fertility, male albino rats,

oxidative stress.

Introduction

It is widely recognized that the use of medicinal
plants is the basis for health preservation. Chronic
diseases such as diabetes, cardiovascular disease,
cancer and infertility have reached endemic
proportions, posing a major and urgent health
concern for that reason, treatments of these diseases
are of practical importance [1]. Graviola (Annona
muricata) have been used as a medicinal for a long
period. Gaviola is a tropical tree of the (Annonaceae)
family. Several studies have shown the therapeutic
effects of Graviola, for instance anticancer [1,2],
antimicrobial, antiviral agent, and anti-inflammatory
properties. Graviola fruit contains antioxidants,
phenols, acetogenins, and alkaloids. Therefore, it is
used as an alternative treatment for diabetes,
hypertension, tumors, and bacterial diseases. It is
also used to treat infertility and increase fertility

because it contains antioxidants properties.
Furthermore, it is less harmful compared to current
commercial drugs [2]. Graviola extracts contain
vitamins, carotenoids, pectinase, catalase and
peroxidase these substances inhibit the growth of
cancer cells and reduced glucosidase which decrease
glucose absorption into blood post eating. Also
decrease the processes of lipid peroxidation that
results of oxidative stress exposed, so more research
is required to explore their therapeutic properties [3].

Oxidative stress starts from an imbalance in
generating and accumulating of free radical such as
superoxide anion (O*"), hydrogen peroxide (H,O,)
in cells. Furthermore, it depends on the capacity of
the cell to remove these products [4]. Oxidative
stress participates in many diseases, like heart
diseases, inflammation, diabetes mellitus, tumors and
other diseases such as Alzheimer’s and infertility [5].
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Several studies indicating that H,O, causes
atrophy in animal testicles and that the exposure of
rats to H,O,in the prepubertal period causes damage
to the developing testicles, which in turn is reflected
in puberty on the normal functional processes in the
testicle of animals [4]. Studies on the effect of
Graviola (Annona muricata) on health in general
might be available, but the studies that focused on
the effects of Graviola on male rat fertility might be
rare. investigating this trait could provide valuable
information on the potential effects of Graviola on
male reproductive health and fertility. This study
aimed to determine the effect of Graviola on some
physiological parameters and the reproductive
competence of male rats exposed to oxidative stress.

Experiment Design

Animals were placed in cages and were feed ad
libitum with distilled water. They were left one-week
for acclimatization before the beginning of the
experiment. albino rats Ratfus norvegicus were
divided into 4 groups, each containing (12) adult
male rats their age was 100 days. The animals were
administered daily for 60 days orally using Gastric
gavage feeding.

Control Group: Received distilled water at dose of
(1 ml/kg) for 60 days [4].

H,0, Group: Received H,O, 3 mlkg at a
concentration of 0.5 % for 60 days [4].

Graviola with H,0, Group: Received H,0, (0.5%)
followed by graviola extract (100mg/kg) for 60 days.

Graviola group: Administered graviola extract
capsule (CiViMuna, USA) 100mg/kg for 60 days
(given orally dissolved in distilled water [7].

Preparation of histological sections for testes of male
Rats

At the end of the experiment, rats were scarified
under light ether anesthesia and the testes (right and
left) were extracted and the epididymis were
separated from the testes, the right testicle of each
animal was kept in a neutral formalin buffer solution.
The testicles passed in a series of ethyl alcohol rising
concentration (70, 95, 100) % to remove water from
them, then xylol for clarification, and then buried in
paraffin in preparation for sectioning and dyed using
hematoxylin and eosin dye H&E [8].

The diameters of the seminal tubules and the
thickness of germinal epithelium were measured
using the ocular micrometer, the average diameters
of (30) tubules were calculated [8].

The sperm count was calculated after separating
the right epididymis from the right testicle and
collecting its semen content by squeezing the
epididymis and the number of sperm was calculated
using the hemocytometer. To calculate the
percentage of live and dead sperm and the
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percentages of sperm abnormalities , the content of
the left epididymis was squeezed into a Petri dish
containing 2ml of physiological salt solution at a
temperature of (37 °C), then a drop of the solution
was taken and placed on a clean and dry glass slide
and stained with eosin and nigrosine dye, , and the
second part of the mixture was taken and putting on
glass slides after drying in the incubator at a
temperature of (37 °C ) for 10 minutes and after the
slide is completely dry examined with the oil lens,
100X after which the percentage of  sperm
abnormalities were calculated [9].

Blood samples

Blood samples were collected from rat by cutting
the jugular vein in the neck, about 5 ml of blood was
collected and placed in test tubes free of
anticoagulant left for about 15 minutes in a water
bath at 37 °C, and then the serum was obtained by
centrifuged at 3000 rpm , and saved at (-20 °C)
tubes until biochemical parameters and hormones
are measured.

Measurement of FSH, LH and Testosterone

FSH, LH and Testosterone were assessed in
serum of male rat quantitatively by Eliza- enzyme
immunosorbent assay. Rat  Kits provided by
(Endocrinetech, ERKR 7014, Endocrinetech, ERKR
7014 ) using to determined FSH and LH respectively.
Testosterone concentration were determined using rat
kit supplied from (Biokits Technologies IncEU04).

Determination of Glutathione (GSH), superoxide
dismutase (SOD) Malondialdehyde (MDA) AOA
activity

GSH was determined using a colorimetric assay
with Cayman’s Kit from cay. chem. Company in
USA. The photochemical nitroblue tetrazolum
method was employed to assess the SOD [10]. This
technique makes use of sodium cyanide, an inhibitor
of the peroxidase enzyme. This is an indirect way of
measuring SOD activity, where nitroblue tetrazolum
reduction by O™* forms fomazin.

MDA  level was analyzed using rat
malondialdehyde Eliza Kit (BioVision, US)
colorimetric/fluorometric Detection Method.

The antioxidant activity AOA was measured by
the modified method according of according of
[11,12].

The principles of this method are Fe-EDTA
complex reacts with OH by a Fenton type reaction,
leading to the formation of OH radicals. These
reactive oxygen species break down benzoate,
resulting in the release of reactive compound such as
thiobarbituric acid reactive substances.
spectrophotometric measurement of thiobarbituric
acid color used to detect the AOA.
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Statistical analysis

The data were statistically analyzed using one
way analysis of variance. The Duncan multiple range
test were used to determine differences between
groups. The acceptable statistical discrimination
level is determined to be P<0.05, which means that
any difference is statistically significant if the
probability value (P) is less than 0.05. The
parameters were performed using the statistical
software SPSS.

Results

This study is designed to examine the effect of
Graviola on reproductive performance in male rats,
especially in relation to antioxidants, changes in
semen, and the effect of male sex hormones under
the influence of oxidative stress produced by
hydrogen peroxide. Table (1) shown that exposure to
H,0, resulted in a significant decrease (p<0.05) in
the total sperm count and live sperm ratio, and in the
diameter and thickness of the seminiferous tubules,
with a significant increase (p<0.05)in the percentage
of dead sperm and deformed sperm compared to the
control group and the Graviola group. From Table 2,
a significant decrease (p<0.05) in glutathione level,
superoxide dismutase activity and total antioxidant
activity (AOA) is shown, with a significant increase
(p<0.05) in the serum level of malondidehyde of
animals treated with H,O, compared to the control
group and the Graviola group. In the statistical
analysis shown in Table 3, a significant decrease
(p<0.05) in testosterone level, follicle-stimulating
hormone (FSH) and luteinizing hormone (LH) levels
in the H,O, group compared to the control group
and a significant increase in male reproductive
hormones (p<0.05) in the Graviola group compared
to the H,O, group and the control group. The results
of the experiment show that the animal dosing of
Graviola with H,0, showed an antioxidant effect,
reducing the harmful effect of hydrogen peroxide and
reducing damage to the male reproductive system,
resulting in an improvement in the total number of
sperm, live/dead sperm ratio, reduction of sperm
malformations, improvement in the diameter and
thickness of the semen tubules and sex hormones, as
well as an increase in the level and overall activity of
antioxidants. The experiment also showed that given
Graviola alone had a positive effect in increasing
reproductive efficiency. The histological
examinations for testes of the control group were
appeared in their normal structure, where the testicle
was surrounded by a connective tissue, and the
seminal tubules were surrounded by a basement
membrane. The cavities of the tubules showed the
presence of Sertoli cells and sperm cells of various
phases. Sperm is also observed within the cavities of
the seminal tubules between the supporting cells of
Sertoli. This group showed no histological changes,
and histological examination (Fig. 1) shows regular
division of Spermatogonium with a clear presence of

leydig cells between the seminiferous tubules, and
the Iumen of the tubules containing sperm. In
contrast, a slicing of the testicle of the H,O, group
showed severe pathological changes in the
seminiferous tubules. These changes included
degeneration of some sperm cells within the
seminiferous tubules, necrosis and sloughing in some
supporting cells and sperm precursors, with a small
number of sperm inside the tubule. Edema was
observed between the seminiferous tubules, and
enlargement of some primary and secondary sperm
cells (Fig. 2). In contrast, the examination of the
segments of the testicle of the group treated with
Garviola with H,O, showed an improvement in the
histographic figure , as it came slightly closer to the
control group, as seen in Fig (3).

Discussion

In a healthy state, there is a balance between the
production of free radicals and the body's ability to
counteract them, and a dynamic balance occurs
between them. Oxidative potential is shown when the
production of free radicals in a cell exceeds the level
of antioxidant capacity [4,13]. Free radicals are
highly effective and unstable, interacting with fats,
proteins and nucleic acids, leading to cell damage
[14,15]. The current study shows that treating rats
with H,O, led to a significant decrease (p<0.05) in
the total sperm count and live sperm ratio. A
significant decrease in the average diameter of the
seminiferous tubules and the thickness of the
epithelium of the seminiferous tubules was also
observed. In contrast, the percentage of dead sperm
and deformed sperm saw a significant increase (p<
0.05) when compared with the control group. These
findings are consistent with a previous study by [16],
where they reported a significant decrease in the total
number of sperm and the number of Sertoli cells in
mice after exposure to H,O,. This decrease is due to
the increased production of active oxygen varieties as
a result of H,O, administration, which breaks down
the cells lining the seminiferous tubules (Sertoli
cells), thus causing obstruction in sperm maturation
[17]. In a study, Abdel Hady pointed out that the
membrane surrounding sperm in males contains a
rich composition of unsaturated fatty acids. These
acids are shown to be highly sensitive to certain
types of active oxygen, which leads to their damage
via the lipid peroxidation process and thus
contributes to a decrease in sperm motility.
According to the results of the study, the loss of
intracellular ATP is a contributing factor to this
decline, resulting in the axial filament in the sperm
breaking down and reducing its vitality. The author
also notes the pertinence lipid peroxidation of sperm
cell induced the mechanism of ROS, which leads to
sperm damage and promote infertility [18]. our
results revealed histological changes in the testes of
rat treated with H,O,, also noted severe changes in
seminiferous tubules include necrosis of some
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spermatids, degeneration with sloughing in some
Sertoli cells, as well as oligospermia. These findings
are agreed with previous studies performed by many
researchers [19,20,21]. The results of this study
showed a significant decrease in glutathione level
and SOD, as well as a decrease in the efficacy of
antioxidant activity in rat treated with H,O,. These
results are agreed with other study by [22] , where
they demonstrated that the exposure to oxidative
stress causes a significant decrease in glutathione
level in liver, due to lack antioxidant enzymes such
as glutathione peroxidase and catalase in mice liver.
A previous study [23]. Other researchers also
indicated that exposure to oxidative stress causes
destructive  oxidative effects, increasing lipid
peroxidation in tissues, thus leading to depletion of
the level of glutathione in tissues and numerous
changes in the antioxidant regimen[21]. Treatment
with H,O, led to a significant increase in the level of
malondialdehyde. These findings are consistent with
research conducted by Raeeszadeh et al. [24]. who
noted that rat exposure to free radicals resulting from
exposure to heavy metals led to an increase in lipid
peroxidation and a deficiency in antioxidant
enzymes. It is noted that cell membranes mainly
contain trans fats, which are a prime target for active
oxygen species. In addition, these free radicals are
responsible for the breakdown of most of the cell
membrane proteins, resulting in reduced antioxidant
levels [19]. According to research by [25], oxidative
stress on male adult rats resulted in a significant
(p<0.05) decrease in the concentration of
testosterone, follicle-stimulating hormone (FSH), and
luteinizing hormone (LH). These findings are
consistent with the current study's findings, and the
cause of the decrease is damage to testicular tissue,
specifically in leydig cells, which are responsible for
both the stabilization of the pituitary gland's function
and the production of testosterone hormone.
However, the results of this study differ from those
of [26]. Who suggested that the shorter exposure
time to H,O, oxidative stress or the mode of
administration were to blame. However, the results
of this investigation differ from those of [26]. He
ascribed this discrepancy to either the shorter
exposure period to oxidative stress using H,O, or the
manner in which the animals were administered [27].
Receiving Graviola and H,O, resulted in a significant
increase in glutathione level, average seminiferous
tubule epithelium thickness and testosterone level
with a significant decrease in malondialdehyde level
compared to the H,O, group [7] It has been shown
that giving Graviola to mice and rats increased the
levels and strength of glutathione, catalase and
superoxide  dismutase; also, an increased
concentration of GSH in serum can be attributed to
the activity of these enzymes. As a powerful
antioxidant, Graviola stops oxidative processes by
eliminating free radicals and stopping the
proliferation of lipid peroxidation [28]. By reducing
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the body's consumption of glutathione, a non-
enzymatic antioxidant found in the body and raising
its level in the blood serum, Graviola helps prevent
oxidative damage caused by highly active free
radical molecules, including powerful oxidizing
agents such as hydroxyl radical and superoxide
negative in the blood and body fluids [29]. In
addition, there is a marked decrease in the amount of
MDA. This decrease can be attributed to the active
ingredients and their concentrations in the extract of
Graviola, which contains high levels of terpenoids
and flavonoids. These substances serve as
antioxidants by removing reactive oxygen species,
which Diminished the oxidative stress [30,31].
This research demonstrated the importance of
Graviola in decreasing free radicals that cause testes
damage in rats administered H,O,, The results also
showed increase in sperm count, the percentage
sperm viability , sex hormones levels , and observed
improvement in the histological sections  of
seminiferous tubules as well as an increase in
antioxidants Activity (AOA). The abundant number
of flavonoids, polyphenolic compounds, glycosides,
and vitamin E may justify this increase. As a results
of raising and triggering antioxidant levels and
lowering oxidative stress [32,33,34]. The decrease in
dead sperm percentage and sperm abnormalities was
also noticed, and this may be lead to the potency of
polyphenolic compounds and flavonoids, which
inhibit the reactions of ROS and play to remove
them, via the activity of antioxidant enzymes that
inhibit the oxidation and peroxidation of lipids and
inhibit malondialdehyde production [35,36]. The
conclusion of this study is that Garviola (Annona
muricata) has the ability to improve reproductive
efficiency because it is a natural antioxidant.

Conclusion

H,0, treated with Graviola efficiently restores
antioxidant parameters, sperm count, and sperm
viability to normal values. This research proposes
that Graviola provide good benefits in enhancing the
reproductive performance of male rats.
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TABLE 3. Protective effect of Graviola on average level of testosterone, FSH and LH in adult male rats administered

H202.
Groups \ Variables Testosterone FSH LH (mlU/ml)
(ng/dl) (mlU/ml) meant S.D
mean< S.D mean< S.D :
Control Group 103.372+0.039° 1.609+0.015° 1.199+0.027°
H,0, Group 45.178+0.032¢ 1.011+0.023¢ 0.891+0.020¢
Graviola with H,0, 117.70140.021° 1.171£0.011¢ 1.194£0.019
Group
Graviola Group 128.352+0.041* 1.235+0.021° 1.2019+0.017°

Vertically different letters mean a significant difference between the total at a probability level (p<0.05) .
Number of animals in each group = 12
Similar letters: not significant

Fig.1-4. Fig.1 Histologic section of an adult rat testicle from the control group showing (A) spermatogonia (B) primary
spermatocyte (D) secondary spermatocyte (E) spermatids. Fig. (2) histological section of the testicle of an
adult rat from the H,0, group shows degeneration of a number of sperm cells within the seminal tubules
with thickening of the basement membrane (A) and primary spermatocyte hypertrophy(B), secondary
spermatocyte hypertrophy, degeneration of spermatids (E). In Fig. (3) we observed an improvement in
testicular tissue in adult rats treated with Graviola and H,0,. Fig. (4) A photograph of section of testes of rat
treated with Graviola show normal distribution of various stage of spermatogenesis.
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Fig. 5-8: Fig.5. High magnification photograph of an adult rat testicle from the H,O, group showing (A) hypertrophy
of sertoli cell (B) germinal cell necrosis Fig. (6) histological section of the testicle of an adult rat from the
H,0, group shows congested blood vessels with sloughing germinal epithelium from basement membrane
Fig. (7) photograph of testes male rat treated with Graviola and H,0, showing (A) several spermatid (B)
leydig cell Fig. (8) A photograph of section of testes of rat treated with Graviola show normal seminiferous
tubules with thin basement membrane with form resemble that of the control group.
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