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Abstract:- The wuse of polyphenols, as natural
antioxidants, are gaining importance, due to their health
benefits for humans, decreasing the risk of liver disease,
inflammation, cardiovascular and degenerative diseases
by reduction of oxidative stress and counteraction of
macromolecular oxidation. Although acetaminophen is
the most widely used painkilling and antipyretic, high
intake or consistent use of paracetamol have been
associated to a well-known contrary effect which includes
nephrotoxicity, hepatotoxicity (Olaleye and Rocha, 2008).
Experimental animals were randomly allocated into six
groups; A, B, C, D, E, F of six animals per group (n=6).
Group A was the control group and received only
standard diet animal feeds and distilled water only.
Group B received 4ml/kg body weight of fresh Citrullus
lanatus juice only for 28days. Group C received feed and
water for 28 days, and was treated only with 2g/ kg of
acetaminophen on the 29" and 31" day. Group D received
4ml/kg body weight of Citrullus lanatus juice for 28 days,
and was treated with single oral dose of 2g/ kg of
acetaminophen, on the 29" day. Group E and F received
2ml/kg and 4ml/kg body weight of fresh Citrullus lanatus
juice respectively for 28days, and was treated with 2g/ kg
body weight of acetaminophen on the 29" and 31" day. At
the end of the experiment, the Wistar was sacrificed and
organs collected for analysis. The results of our study
suggest that watermelon juice pretreatment boosted
antioxidant status and offered some protection against
high doses of acetaminophen induced injury in Wister
rat’s testes.

Keywords:- Testis, Citrulline Lunatus, Acetaminophen And
Watermelon Juice.

I INTRODUCTION

The use of polyphenols, as natural antioxidants, are
gaining importance, due to their health benefits for humans in
decreasing the risk of cardiovascular diseases, liver diseases,
and degenerative diseases and inflammation by reduction of
oxidative stress and counteraction of macromolecular
oxidation.

Although acetaminophen is the most widely used pain
reliever and antipyretic, high doses or prolonged use of
acetaminophen have well-known adverse effects including
nephrotoxicity, hepatotoxicity (Olaleye and Rocha, 2008),
reduction in reproductive capacity (Ratnasooriya and
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Jayakody, 2000), change in testicular ultrastructure (Yano
and Dolder, 2002) and seminal quality impairment
(Luangpirom and Maynoi, 2007). Acetaminophen was
suspected to cause oxidative stress in various organs
including testes (Yano and Dolder, 2002), because the
oxidative damage which developed in the testes and sperms
were highly dependent on their oxidative defense status
(Sikka, 2001). Drug metabolizing enzyme activity is also
found in the testes, but the oxidative metabolite scavenging
system in testes is low as compared to the liver (Seng et al.,
1991).

Phytochemicals such as lycopene and B carotene have
been shown to have antioxidant, anti-inflammatory and
hypotensive properties; therefore, their inclusion on diet
results in positive effects on the human body.

Watermelon is a natural source of antioxidants such as
beta carotene (Charoensiri et al.,2009), vitamin C (Altas et
al., 2011), citrulline (Collins et al., 2007) and lycopene
(Perkins-Veazie et al., 2001). The therapeutic effect of
watermelon has been ascribed to its ability to scavenge free
radicals (Leong and Shui 2002; Lewinsohn et al., 2005).
Lycopene is an acyclic isomer of B -carotene. It has been
demonstrated to play a prominent role in the treatment and
management of ailments such as cancer and cardiovascular
diseases (Lewinsohn et al., 2005), also reported as having
analgesic and anti-inflammatory effects (Rimando and
Perkins-Veazie, 2005; Madhavi et al., 2012), with anti-
ulcerative activity (Alok et al., 2012; Okunrobo et al., 2012),
antimicrobial activity (Elsir and Hassan, 2011), laxative
activity of the fruit and hepatoprotective (Rimando and
Perkins-Veazie, 2005).

It is also a source of amino acid citrulline which is
present in all parts of the fruit (Collins et al., 2007). Previous
studies indicated that both citrulline and arginine were able to
improve sexual function in patients with erectile dysfunction
(Zorgniotti and Lizza, 1994; Melman, 1997; Cormio et al.,
2011;). According to Phukphon et al (2014), watermelon
flesh extract may be useful for the treatment of erectile
dysfunction and for increasing potency in males.

Therefore, the present study is aimed to evaluate the
potential of watermelon flesh extract on acetaminophen
induced toxicity in testes and semen quality.
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1. MATERIALS AND METHODS

» Procurement of Citrullus lanatus and preparation of
crude extract fresh Citrullus lanatus juice

Healthy watermelon fruits (green skin, red flesh) were
purchased from Nkwo Nnewi market in Nnewi local
government area of Anambra state, Nigeria. Watermelon rind
and the seeds was removed. The mesocarp of the ripe fruit
(pulp) was chopped into thin slices and crushed to juice with
a blender without adding water, until a fine solution was
obtained. This crude Citrullus lanatus juice was prepared
fresh daily throughout the experiment.

» Animal

Thirty-six adult male albino Wister rats weighting
between 90-142g were procured from an animal farm in the
College of Health Sciences, Nnamdi Azikiwe university,
Nnewi, Anambra state, and conditioned by the investigator
on the animal holding unit of the Anatomy Department,
Nnamdi Azikiwe University (NAU) Nnewi, Nigeria. The
animals were housed in well-ventilated stainless-steel cages
and maintained under standard and good laboratory
conditions of light (12hrs dark/12hrs light), temperature (25-
28°C), humidity and ventilation. They were fed standard rat
diet (finisher) and distilled water (ad libitum) and were
acclimatized for two weeks before the commencement of the
experiment.

» Procurement and reconstitution of acetaminophen

Acetaminophen (Paracetamol) 500mg from Emzor
pharmaceutical was purchased from inland medical and was
dissolved in water to obtain the required dilution of 200mg/ml
by dissolving 5000mg of acetaminophen in 50 ml of water at
room temp.

» Experimental protocol

After acclimatization, animals were randomly allocated
into six groups; A, B, C, D, E, F of six animals per group
(n=6). Group A was the control group and received only
standard diet animal feeds and distilled water only. Group B
received 4ml/kg body weight of fresh Citrullus lanatus juice
only for 28days. Group C received feed and water for 28
days, and was treated only with 2000mg/ kg of
acetaminophen on the 29™ and 31" day. Group D received
4ml/kg body weight of Citrullus lanatus juice for 28 days,
and was treated with single oral dose of 2000mg/ kg of
acetaminophen, on the 29" day. Group E and F received
2ml/kg and 4ml/kg body weight of fresh Citrullus lanatus
juice respectively for 28days, and was treated with 2000mg/
kg body weight of acetaminophen on the 29" and 31" day.

At the end of the last administration of treatment (i.e.
24hours after last administration), animals were sacrificed
and the testes were removed along with the epididymis. The
caudal epididymis was separated from the testes. The testes
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were weighted, fixed in Bouin’s reagent and then processed
for paraffin sectioning. Sections of 5 mm thickness were
stained with hematoxylin and eosin for microscopic
observation

» Testosterone determination
This was done using the enzyme-linked immunosorbent
assay (ELISA) technique using the Fortress kit.

» Semen analysis

e Semen Collection
The caudal epididymis separated from the testes were
blotted with filter papers and lacerated to collect the semen.

e Sperm motility

Semen was squeezed from the caudal epididymis onto a
pre-warmed microscope slide (30°C) and two drops of warm
2.9% sodium citrate was added, the slide was then covered
with a warm cover slip and examined under the microscope
using X400 magnification. Ten fields of the microscope were
randomly selected and the sperm motility of 10 sperms was
assessed on each field. Sperms were labelled as motile, or
immotile. The percentage of motile sperms was defined as the
number of motile sperms divided by the total number of
counted sperms (i.e., 100) (Mohammad-Reza et al., 2005).

e Sperm morphology

This was done by adding two drops of warm Walls and
Ewas stain to the semen on a prewarmed slide, a uniform
smear was then made and air-dried; the stained slide was
immediately examined under the microscope using x400
magnification (Laing, 1979). Five fields of the microscope
were randomly selected and the number of abnormal
spermatozoa evaluated from the total number of spermatozoa
in these fields. The number of abnormal spermatozoa were
expressed as a percentage of the total number of spermatozoa.

e Sperm count

A graduated tube was filled to the Iml mark with semen,
and sodium bicarbonate-formalin diluting fluid was added to
the 20ml mark and mixed. Using a Pasteur pipette, the
improved Neubauer ruled chamber was filled with well
mixed diluted semen and left for 3-5min for the spermatozoa
to settle, and then examined using a microscope. The number
of sperm counted in 1ml of fluid is multiplied by 108.

» Statistical Analysis

The mean and standard error of mean (S.E.M.) were
calculated for all values. Comparisons between the control
and the treated groups were done using the student’s t-test.
The differences were considered statistically significant at
p<0.05.
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RESULTS

Table 4.1. Effects of Citrullus lanatus pulp on testosterone level, total sperm count, and testicular weight following
acetaminophen toxicity
Table 4.1 result revealed a significant decrease in the testosterone level in-group C compared to A (p=0.00), groups B, D, and F
had significant increase (p=0.00; p=0.00; p=0.01), and group E had a non-significant increase (p=0.13) compared to group C.
The total sperm count result indicated a significant decline (p=0.01) in-group C compared to A, groups B and D had significant
rise (p=0.00; p=0.02), and groups E and F had a non-significant (p=0.34; p=0.11) increase compared to group C. The absolute

testicular weight results revealed significant increase (p=0.01) in all groups compared to C.
Parameters Group A Group B Group C Group D (4ml of | Group E (2ml of | Group F (4ml of
(control) | (C. lanatus) | (Acetaminophen) C. lanatus + C. lanatus + C. lanatus +
2000mg of 2000mg/kg of 2000mg/kg of
Acetaminophen) | Acetaminophen) | Acetaminophen)
Testosterone | 2.06+0.12" | 2.38+0.12° 0.31+0.11 1.26+0.10° 0.63+0.21°2 1.13+0.12°
level (ng/ml)
Total sperm | 69.765.72° | 73.66+2.96° 52.46+1.79 69.46+4.51° 58.36+6.34 2 62.83+1.12 2
count (X
10"6/mls)
Testicular 2.3240.43° | 2.93+0.12" 1.98+0.46 2.60+0.04 ° 2.35+0.12° 2.74+0.13°
weight (9/%)
Each value represents the mean + SD of six animals. The comparisons made were as follows: a group A vs groups B, C; group
C vs group D, E, F; 2 (not significant), and ° (significant)

Table 4.2 effect of Citrullus lanatus pulp on sperm motility following acetaminophen toxicity

Table 4.2 result demonstrated a significant (p=0.04) decrease in sperm motility of animals in group C compared to A, groups B
and D had significant higher (p=0.00; p=0.01) active motility, and groups E and F had a non-significant increase (p=0.34;
p=0.07) in the active motility compared to group C. The non-motile sperm result showed a significant (p=0.04) increase in-group
C compared to A, groups B and D had significant decrease (p=0.00; p=0.01), and groups E and F had a non-significant decrease
(p=0.34; p=0.07) in the number of non-motile sperm compared to group C.

Parameters Group A Group B Group C Group D (4ml of | Group E (2ml of | Group F (4ml of
(control) (C. lanatus) | (Acetaminophen) C. lanatus + C. lanatus + C. lanatus +
2000mg of 2000mg/kg of 2000mg/kg of
Acetaminophen) | Acetaminophen) | Acetaminophen)
Actively | 86.67+3.33" | 95.33+0.33" 75.00+2.88 85.00+2.88" 78.33+1.67° 81.67+1.67°
motile (%)
Non-motile | 13.33+3.33" | 4.66+0.33" 25.00+2.88 15.00+2.88° 21.67+1.67°2 18.33+1.67 2
sperm (%)

Table 4.3 effect of Citrullus lanatus pulp on sperm morphology following acetaminophen toxicity
Table 4.3 result revealed a non-significant (p=0.18) decrease in-group C compared to A, groups B, D, E, and F had a non-
significant (p=0.18; p=0.18; p=0.46; 0.18) increase compared to group C in the normal sperm cells. However, the abnormal
sperm cells result demonstrated a non-significant (p=0.14) increase in-group C compared to A, groups B, D, E, and F had a non-

significant (p=0.14; p=0.14; p=0.39; p=0.14) decrease compared to group C in the normal sperm cells.
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Parameters Group A Group B Group C Group D (4ml Group E (2ml of | Group F (4ml of
(control) | (C. lanatus) | (Acetaminophen) | of C. lanatus + C. lanatus + C. lanatus +
2000mg of 2000mg/kg of 2000mg/kg of
Acetaminophen) | Acetaminophen) | Acetaminophen)
Normal 85.00+2.88 | 85.00+2.88 63.33+24.21 85.0045.772 75.00+2.882 85.00+7.642
sperm cells a a
(%)
Abnormal 15.00+2.88 | 15.00+2.88 38.33+23.51 15.0045.77 2 25.00+2.88 2 15.00+7.64 ®
sperm cells a a
(%)
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Plate 1. Control. Rat testis composed of A, tubules lined by spermatogenic
series, B, interstitial cells of leydig and C, sertoli cells (H&E x 100)

Plate 2. Rat testis given Extract only showing A: spermatocytes in normal sequential maturation (H&E x 100)

Plate 3. Testis of rat given Acetaminophen only showing: A, tubules lined by
spermatocytes in normal sequential maturation and B, active interstitial
congestion as well as C: maturation arrest (H&E x 100)
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Plate 4. Rat testis given Extract + high dose Acetaminophen showing: A, spermatocytes in hormal sequential maturation and B,
interstitial congestion as well as C: maturation arrest (H&E x 100)

Plate 5. Rat testis given Extract + low dose Acetaminophen showing: A,
spermatocytes in normal sequential maturation and B: normal testicular artery
(H&E x 100)

Plate 6. Rat testis given high dose Extract + high dose Acetaminophen showing: A,
spermatocytes in normal sequential maturation (H&E x 100)
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Iv. DISCUSSION

Watermelon contains numerous antioxidants such as
lycopene, beta- carotene, etc. and some specific amino acids
(e.g arginine, citrulline). Consumption of fresh watermelon is
considered a healthy addition to diet owing to the presence of
lycopene (Kamil et al., 2011). The antioxidants can interfere
with the oxidation process by reacting with free radicals,
chelating catalytic metals, acting as oxygen scavengers
(Shahidi and Wanasundara, 1992; Sanchez-Moreno et al.,
1999) and preventing lipid autooxidation (Bondet et al.,
1997; Brand-Williams et al., 1997). In this study,
morphology of Testis of rat given only Acetaminophen (Plate
3) showed tubules lined by active interstitial congestion as
well as maturation arrest of early spermatids. Also, the total
sperm count (Table 4.1) and active motility (Table 4.2) results
indicated a significant decline in group C compared to the
control and with a highest number of abnormal sperms
compared to all other groups (Table 4.3). These are in line
with previous authors who reported that high dose of
acetaminophen caused an inhibition of DNA replication that
was followed by reduced spermatogenesis (Wiger et al.,
1995), testicular atrophy, oligospermia (Boyd, 1970;
Ratanassoriya and Jayakody, 2000), activation of the
apoptosis of spermatocytes and early spermatids and
reduction in testicular weight (Yano and Dolder, 2002).
Experimental group which received only watermelon flesh
extract (citrullus lanatus) showed increased sperm motility,
and concentration in comparison to control group. This
increase could be due to citrulline which is known to boost
testosterone level, improve blood flow and levels of nitric
necessary for spermatogenesis, maturation and capacitation
of sperm (Yuxin et al., 2021), and helps in erectile
dysfunction (Cormio et al., 2011; Phukphon et al., 2014). For
groups pretreated with watermelon juice extract before
acetaminophen administration, group D which received 4ml
of C. lanatus extract and a single dose of 2000mg/kg body
weight of acetaminophen had a significant higher active
motility and significant decrease in number of non-motile
sperms compared to group C, while animals in group E and F
which received acetaminophen twice showed a non-
significant increase in count and active motility and a non-
significant decrease in number of non-motile sperms
compared to C. These protective effects could be attributed to
the antioxidant constituents such as flavonoids and
carotenoids present in C. lanatus due to their anti-
inflammatory effects and their free radical scavenging ability
(Aderiye et al., 2020).

Testis morphology of groups D, E, and F (plate 4,5,6)
rats pretreated with Citrullus lanatus extract before
acetaminophen administration showed spermatocytes in
normal sequential maturation and normal testicular artery.
This suggest the antioxidant potential of watermelon juice
and indicate that watermelon juice may be helpful for
alleviating the pathological changes and also the protective
effect of citrullus lanatus flesh extract administration due to
its phenolics and carotenoid constituents (shahidi, 2009).
Antioxidants protect DNA and other important molecules
from oxidation and can improve sperm quality and
consequently increase fertility rate in men (Yang et al., 2006).
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In this study, the total sperm count and active motility
result indicated a significant decline in-group C compared to
Control group and with a highest number of non-motile
sperms compared to all other groups. This is in accordance
with previous studies which reported that high dose of
acetaminophen caused an inhibition of DNA replication that
was followed by a reduction of spermatogenesis (Wiger et al.,
1995), oligospermia and decreased male reproductive
competence (Boyd, 1970; Ratanassoriya and Jayakody,
2000), triggered apoptosis of spermatocytes and early
spermatids and reduction of testicular weight (Yano and
Dolder, 2002). Groups D and E had a non-significant increase
in the active motility and a non-significant decrease in
number of non-motile sperm compared to group C. Also
group B had significant higher active motility and least
number of non-motile sperm compared to control group.

Testosterone levels of group B animals was
significantly increased when compared to group A animals.
In general, the authors had credited this hormonal increase to
the antioxidant activity of the components of the fruit, as the
flavonoids and the minerals that would have acted in the
testicles stimulating the testosterone production. The
Citrullus lanatus crude extracts of the mesocarp also
significantly protected against testosterone decrease in group
D and F, and insignificantly protected against testosterone
decrease in group E, when compared to animals in group C.
Although the mechanism by which C. lanatus crude extracts
protected against testosterone decrease is not known, we
attributed these protective effects to be due to citrulline and
phenolics which had acted independently or together to boost
nitric oxide level and activated the immunity system
(Wijnands et al., 2015; Lee et al., 2018).

It was demonstrated by EI-Aday and Taha, (2001) that
C. lanatus extract contains nutritive components such as
magnesium, calcium, potassium, iron, phosphorus and zinc
which could progressively lead to increase in weight. The
testicular weight of revealed significant increase (p=0.01) in
all groups compared to C.

V. CONCLUSION

The results of our study suggest that watermelon juice
pretreatment boosted antioxidant status and offered some
protection against high doses of acetaminophen induced
injury in Wister rat’s testes.
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