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Y 7 ) CHAPTER ONE:

INTRODUCTION

1.1 BACKGROUND OF THE STUDY

WaErmElon (Citrunusianatus)isa tropical fruit renowned for its hydrating qualities and
rich nutritional content. It contains vital micronutrients such as vitamins A, B6, and C, as
well as minerals and phytochemicals like lycopene and L-citrulline. These bioactive
compounds possess significant antioxidant and anti-inflammatory properties that
contribute to maintaining normal physiological function and protecting body systems
from oxidative damage. Several studies have reported that natural fruit extracts, including
watermelon juice, can enhance behavioral responses and regulate biochemical and
hematological indices under oxidative or inflammatory stress conditions (Perkins-Veazie
& Collins, 2021; Olayemi et al., 2020).

‘@ EXidaiiEsiEss N EmmationarElnEreonnesieal physiological disturbances il
contributeta tissue injury, aging, and disease development. An imbalance between
reactive oxygen species (ROS) production and the body’s antioxidant defenses can result
in cellular damage affecting major organs, particularly the brain and circulatory system
(Adebayo et al., 2019). Such pathological conditions often impair locomotor performance
and alter blood and immune parameters. Therefore, evaluating the influence of
watermelon juice—a naturally antioxidant-rich beverage—offers valuable insights into
dietary interventions that may alleviate oxidative damage and preserve normal

physiological functions.

ix
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1.2 STATEMENT OF THE PROBLEM

- ° Excessive production of [EaciiVE0XyoENSpECiESROS) Ncatsiooxitatvesiressumieh
contributes o tissue injury @ngbehavioral dysfunction. Phenylhydrazine (PHZ) is a well-
established oxidative stress inducer commonly used to model hemolytic anemia and
oxidative toxicity in experimental animals (Abdalla et al., 2019). It generates free radicals
that cause red blood cell destruction and impair neural and muscular activities. Despite
the availability of synthetic antioxidants, there remains limited experimental evidence on
the protective effects of plant-derived natural antioxidants—particularly watermelon

juice—on locomotor activity and inflammation in animal models.

- Q 1.3 AIM OF THE STUDY
Thig sy aimed [@linvestigate fgteffect BFwatermelon juice on locomotor activity in

phenylhydrazine-treated Sprague-Dawley rats.

1.4 SPECIFIC OBJECTIVES

1. To evaluate the effects of phenylhydrazine on locomotor performance and
inflammatory ratios.

2. To determine whether watermelon juice administration enhances locomotor activity
following oxidative damage.

3. To compare the efficacy of watermelon juice with ascorbic acid, a standard

antioxidant.

- @ 1.5 SIGNIFICANCE OF THE STUDY
ThHiS Sty highlights B potential BFwatermelon juice as a nutraceutical with significant
antioxidant and anti-inflammatory properties. Findings from this work could promote the
recognition of watermelon juice as a viable natural supplement for reducing oxidative

. @ stress and improving physiological and behavioral health. Furthermore, it will ggldiohe
growing bodyaf scientific knowledge BUpporting thetherapeutic benefits B plant-based

antioxidants in mitigating stress-induced alterations in behavior and hematological

X
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function.

1.6 SCOPE OF THE STUDY

This research focused on male Sprague-Dawley rats subjected to phenylhydrazine-
‘@ induced oxidative stress. Behavioral parameters, particularly [ocomotoractiving, were

ASSEssEd using e open-field [EsEThRa experimental duration comprised 21 days of

treatment following a 2-week acclimatization period.

Xi
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« @ CHAPTER TWO:

LITERATURE REVIEW

2 OVERVIEW OF WATERMELON ANDIITS PHYTOCHEMICAL COMPONENTS
WaErmelon (Citrutusianatus) , belonging [@he Cucurbitaceae Family; is notable for its
high water composition (approximately 92%) and abundance of beneficial
phytochemicals. The red pigment, lycopene, is a carotenoid known for its potent
antioxidant capacity. Other key bioactive constituents include citrulline, B-carotene,
flavonoids, and essential vitamins, all of which contribute to the fruit’s physiological
benefits (Perkins-Veazie & Collins, 2021). These compounds promote oxidative balance
by neutralizing free radicals and modulating enzymatic antioxidants such as catalase,

superoxide dismutase, and glutathione peroxidase.

L-citrulline, a non-essential amino acid found in significant quantities in watermelon,
supports nitric oxide synthesis and vascular health. Its conversion to L-arginine enhances
nitric oxide bioavailability, facilitating vasodilation and improved blood flow (Moinard et
al., 2015). Lycopene has been shown to cross the blood—brain barrier, exerting
neuroprotective effects through the inhibition of lipid peroxidation and neuronal
apoptosis (Gonzalez et al., 2019). Regular consumption of watermelon is associated with
reduced oxidative damage, enhanced exercise recovery, and improved cardiovascular
health (Edwards et al., 2020). These benefits stem from its antioxidant capacity and
ability to promote efficient circulation, both of which contribute to optimal physiological

performance.

2.2 OXIDATIVE STRESS AND ITSPHYSIOLOGICAL IMPLICATIONS
= @ OXitaivESiesslarises NEHNEECHVEIOXYOENSPECIESIIR@S) generation surpasses g
Bodyialintrinsic @ntioxidant defense mechanisms. This imbalance causes damage to
lipids, proteins, and DNA, leading to cellular dysfunction and pathological conditions
(Adebayo et al., 2019). Phenylhydrazine-induced oxidative stress primarily targets
erythrocytes, resulting in hemolytic anemia and tissue hypoxia (Ojo et al., 2021). Such
xii
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disruptions can impair locomotor behavior due to altered neuromuscular coordination and

diminished energy metabolism.

Numerous studies have demonstrated [AEIMPAETOF oxidative SiFEssonthecenial
nervous BYSEEM linking it to motor and cognitive impairments. The administration of
antioxidant-rich plant extracts has been found to mitigate these effects by neutralizing

ROS and preserving neuronal function (Fitzpatrick et al., 2018).

2.3 BEHAVIORAL ASSESSMENT USING THE OPENFIELCD TEST

The open field test (OFT) is a widely used experimental model for assessing locomotor
Activiny, exploratony behavior, and amdenzin rodents. Key parameters—such as total
distance moved, line crossings, rearing frequency, and time spent in the center zone—
provide quantitative data on motor performance and curiosity (Simola et al., 2008).
Reduced locomotion in animals exposed to oxidative stress reflects central nervous
system dysfunction, while improvement following treatment indicates potential

neuroprotective or anxiolytic effects of the tested compound.

2.4 WATERMELON JUICE AND ANTIOXIDANT ACTIONS

Watermelon juice has received considerable scientific attention due to its antioxidant and
anti-inflammatory activities. Compounds such as lycopene and citrulline act
synergistically to counteract oxidative damage by scavenging reactive oxygen species
and inhibiting pro-inflammatory cytokines (Li et al., 2021). Experimental findings by
Edwards et al. (2020) demonstrated that watermelon supplementation decreased oxidative
biomarkers and enhanced cardiovascular health in animal models. Similarly, Olayemi et
al. (2020) reported that antioxidant-rich fruit extracts improved behavioral and
hematological outcomes in rats subjected to oxidative stress. These studies collectively
suggest that watermelon juice is a potent natural antioxidant capable of mitigating

oxidative injury and supporting physiological stability.

xiii
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CHAPTER THREE:

3.1 EXPERIMENTAL ANIMALS
Fifty-two adult male Sprague-Dawley rats weighing 170-210 g were used for this study.

They WEi& obtained FrO e Department of Anatomy ARIRAIHOUSE DRiversity of
Benin, and maintained under standard laboratory conditions (12-hour light/dark cycle,
controlled temperature, and unrestricted access to feed and water). All experimental
ProcEaurESIcomplisamitminstitutional ethical GEidEiNESHoRINSCaEENCINSEInT
laboratory animals.

3.2 ACCLIMATIZATION
Animals were allowed two weeks of acclimatization before the experiment. During this

period, they were monitored for normal behavior and health stability.

3.3 EXPERIMENTAL DESIGN
Rats were randomly divided into four groups (n = 15 per group except from control):

Group C Phenylhydrazine 1mli/100g Citrullus 45
Watermelon Lanatis
Group b Phanyihycrazing 1mI/100g Ascorbic Acid 15
Ascorbic acid 1"

Group A (Control): Received distilled water throughout.

Group B (PHZ + Water): Administered phenylhydrazine for 3 days, followed by distilled

water for 21 days.

Group C (PHZ + Watermelon Juice): Administered phenylhydrazine for 3 days, followed
by watermelon juice (ERIE00'GDOOYWEIGHDTOr 21 Bays:

Xiv
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Broup i (PHZ + Ascorbic Acid): Administered phenylhydrazine for 3 days, followed by
®0 ascorbic acid (INTIO0IGINOAAVEIGRNNON21 Gays!

3.4 PREPARATION AND'ADMINISTRATION OF WATERMELON JUICE
Fresh watermelons were washed, peeled, and juiced using a manual press. The juice was

'@ filtered and administered orally via a Javagearadose ormiiper 100 grooayweight
daily for21 gays!

®O 350PENFIELD TEST FOR LOCOMOTOR ACTIVITY

®0 IhEepemfieloiEpparamsimeasured 60 x 60 x 40 CRNEaCHFaRVaSIIacEtNmne] center Bi
[hefigld;and locomotor parameters (total distance moved, line crossings, rearing

®O frequency, ENGINMESPENMIMHECENENIWErENecomed for 5 minutes.
3.6 BLOOD COLLECTION

’° Ariheend orreatment animalswereranesthetized lightly, gagiblood Wéasicollected via

cardiac puncture for general physiological assessment.

®O 3.7STATISTICAL ANALYSIS
®0 Data were analyzed using GraphPad Prism version 10. Values were expressed as mean +

SENA and group differences Wergidetermined BSINgrOnEswayANOWVATOlowed by
Tukey’s post hoc test. Statistical significance was set at p < 0.05.
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CHAPTER FOUR:

RESULTS
4.1 EFFECT OF WATERMELON JUICE ON LOCOMOTOR ACTIVITY

CENTRE ENTRIES (WEEK 1)

%k %k %k

%k %k

centre entries

groups

Bar chart representation of center entries at the first week of the experimental period.

Result shows a statistically significant difference in center entries at the first week of the

experimental period
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CENTRE ENTRIES (WEEK 2)
6 E 3
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groups

Bar chart representation of center entries at the second week of experimental period.

Result shows a statistically significant increase in center entries across at the second

week experimental period as compared to the control
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CENTRE ENTRIES (WEEK 3)
6_
7p]
2L 4-
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€ &SP
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X T

groups

Bar chart representation of center entries at the third week of the experimental period.

Result shows a statistically significant difference in center entries at the third week of the

experimental period
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TIME SPENT (S) IN CENTRE ENTER (WEEK 1)

%k %k Xk

* %k

*k Xk Xk
—

T

o
|

Time spent (s)

groups
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Bar chart representation of time spent in center at the first week of the experimental

period.

Result shows EiSigtiSHicaliyiSionificantcificiencelin fmeSpEnmimeenEnat the first WSk

of the experimental period
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TIME SPENT (S) IN CENTRE ENTER (WEEK 2)

*k %k

%k Xk

Time spent (s)
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Bar chart representation of Hie Spentin centerat the second week pfihe experimental

period.

Result shows EiSialiSHcalNISionficantcificrencelin fMeSpEnmiMeenat the second

Weelke of the experimental perio
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TIME SPENT (S) IN CENTRE ENTER (WEEK 3)

15-
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S
groups
‘@ Bar chart representation BFTIME SPENT N Center at thethird week of g experimental
period.

‘@ ‘@ Result shows giSiglisticaliyisionificaniincrease iNiiMESPENNiNCENENat iSEnIveskei
the experimental period
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PERIPHERY ENTRIES (WEEK'1)

Data 1

%k %

%k %

%k %k %k
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[EEY
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o
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groups

Bar chart representation periphery entry at the first week of the experimental period.

‘a Result ghows @ statistically Bignificantinerease inperiphery entry gompared o control at

the first week of the experimental period
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PERIPHERY ENTRIES (WEEK 2)

Data 1

* %k %k

N
T

N
T

[EEY
T

periphery entry
[EN
T

€ &S
o * 40 9

groups

Bar chart representation of periphery entry at the second week of the experimental period.

‘a Result EROWE & statistically SIGRIFICARTINCIEASE TN periphery entry EOMpared i@ control at

the'second week of the experimental period

xxiii

Z"-.I turnitin Page 28 of 37 - Integrity Submission Submission D trn:oid:::8136:329275270



Z"-.I turnitin Page 29 of 37 - Integrity Submission Submission ID  trn:oid:::8136:329275270

PERIPHERY ENTRIES (WEEK 3)
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Bar chart representation of periphery entry at the third week of the experimental period.

'a Result ghows @ statistically Bignificantinerease inperiphery entry gompared o control at

thethird week of the experimental period
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TIME SPENT IN PERIPHERY (WEEK 1)
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Bar chart representation of time spent in periphery at the first week of the experimental

period.

Result shows EiSiatisticaliyisSionificantcificrencelin MeSpEnmiMesnEnat the first ek

of the experimental period
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TIME SPENT IN PERIPHERY (WEEK 2)
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Bar chart representation of time spent in perphery at the second week of the experimental
period.

.a Result shows giSiatiSiicallyiSignificantificiencelin HmeSpenlimeenienat the second
Weele of the experimental period
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TIME SPENT IN PERIPHERY (WEEK 3)
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Bar chart representation of time spent in perphery at the third week of the experimental
period.

Result shows giSitisticaliyisSionificantcifficrencelin HMESpEnmimesniEnat the third WEEK
of the experimental period
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‘@ Phenylhydrazine administration significantly reduced locomotor activity Eomparediohe
CONUOIgroup (P =005) Rats treatedwithrwatermelon juice showed & marked
improvement in all locomotor parameters, comparable to those treated with ascorbic acid,

suggesting a protective effect against oxidative-induced behavioral deficits.
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CHAPTER FIVE:

DISCUSSION

The findings of this study indicate that phenylhydrazine-induced oxidative stress
impaired locomotor performance, consistent with earlier reports on the neurotoxic impact
of ROS (Ojo et al., 2021). Watermelon juice treatment significantly improved locomotor

activity, demonstrating its neuroprotective and antioxidant potential.

Lycopene and citrulline in watermelon juice likely acted synergistically to counter
oxidative damage and enhance nitric oxide production, which facilitates neural and
muscular recovery (Moinard et al., 2015; Gonzalez et al., 2019). The observed similarity
between the effects of watermelon juice and ascorbic acid reinforces the efficacy of

watermelon as a natural antioxidant source.

These outcomes align with previous studies reporting that natural fruit extracts enhance
behavioral outcomes in stressed animal models (Olayemi et al., 2020). Therefore,
watermelon juice may serve as a safe and accessible dietary intervention for mitigating

oxidative stress—related motor dysfunction.
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CHAPTER SIX:

CONCLUSION AND RECOMMENDATIONS

6.1 CONCLUSION
Watermelon juice improved locomotor activity in phenylhydrazine-induced Sprague-

Dawley rats. The findings suggest that its bioactive compounds possess antioxidant and
neuroprotective effects that help restore normal behavioral function following oxidative

stress.

6.2 RECOMMENDATIONS
Incorporate fresh watermelon juice as a dietary antioxidant to promote neuroprotection.

Further studies should evaluate dose-response effects and biochemical parameters.

Exploration of isolated watermelon phytochemicals for targeted therapeutic use is

recommended.
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