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Abstract:

This study examines the effects of acutely administering an ethanol extract of Punica granatum
L. seeds on the activity of the central nervous system (CNS) in mice. The open field test (OFT),
elevated plus maze (EPM), and rotarod test were among the behavioural tests used to assess
the effects of the ethanol extract, which was made from dried and powdered pomegranate seeds.
These assessments evaluated motor coordination, anxiety-like behaviour, and locomotor
activity. The findings showed that the ethanol extract had a considerable impact on central
nervous system activity, as evidenced by dose-dependent alterations in anxiety-related
behaviours and motor function. The extract showed possible CNS-stimulating and anxiolytic
effects, confirming Punica granatum seeds' potential as a treatment for anxiety and motor
dysfunction. These results lay the groundwork for additional investigation into the bioactive
substances causing the effects seen and their possible therapeutic uses in diseases relating to
the central nervous system.
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1. INTRODUCTION antioxidant actions. Pomegranates,
especially their seeds, have long been used

The pomegranate, Punica granatum L., is in traditional medicine. Their complex
well known for its wide range of phytochemical profile, which includes
pharmacological characteristics and has flavonoids, tannins, and alkaloids, has
demonstrated potential in a number of drawn interest because it may have
therapeutic ~ domains, such as its important effects on the CNS. Plant-based
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chemicals with possible neuroprotective
qualities are becoming more and more
popular in modern medicine since the
central nervous system is extremely
susceptible to oxidative stress and
inflammation, two major causes of
neurodegenerative disorders. The acute
effects of pomegranate seed extracts on
central nervous system activity have not
received much attention, despite the
increasing amount of studies on the fruit's
general health benefits. By assessing the
acute central nervous system effects of an
ethanol extract of Punica granatum seeds in
mice, with an emphasis on possible
sedative, anxiolytic, or stimulating effects
as well as the underlying
neuropharmacological processes, this work
seeks to close this gap.

1.1. Background Information

Pomegranate, or Punica granatum L., has
long been prized for its therapeutic
qualities, which have been extensively
recorded in many civilizations. This fruit is
valued for its pharmacological properties,
especially the bioactive substances found in
its seeds, in addition to its rich flavour and
nutritional value. A range of
phytochemicals, including flavonoids,
tannins, alkaloids, and anthocyanins, are
known to be present in pomegranate seeds.
These substances are known to have strong
anti-inflammatory, neuroprotective, and
antioxidant properties that have attracted
more attention recently. According to
studies, these characteristics of
pomegranate seeds may help reduce

inflammation and oxidative damage, two
major contributors to the onset and
progression of neurological illnesses
including Parkinson's and Alzheimer's.

Pomegranate seed extracts'
pharmacological potential has recently
been investigated by scientists, and
encouraging findings suggest that they may
improve cognitive function, prevent
neurodegeneration, and alter
neurotransmitter ~ systems.  Although
pomegranate's  anti-inflammatory  and
antioxidant qualities are well understood,
little is known about how acute ingestion of
pomegranate seed extracts affects central
nervous  system Gaining
knowledge about these substances' effects

function.

on the central nervous system, namely their
sedative, anxiolytic, or stimulant properties,
may help determine if they may be used as
treatment for neurological disorders.
Therefore, more investigation is required to
fully investigate the therapeutic potential of
pomegranate seeds for brain health and to
gain a deeper understanding of the
processes via which these chemicals exert
their benefits.

1.2. Statement of the Problem

Research on the acute effects of
pomegranate seeds on CNS activity is
lacking, despite the fact that their
pharmacological characteristics have been
examined in connection with a number of
physiological systems. Pomegranate seeds
may contain neuroprotective chemicals that
might help the CNS, which is extremely
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susceptible to changes in inflammation and
oxidative stress. Punica granatum seed
ethanol extracts include a range of bioactive
substances, including alkaloids and
flavonoids, which may have neuroactive
properties. Examining  the acute
administration of these extracts in animal
models, like mice, can reveal important
information about how these substances
affect central nervous system function,
including potential stimulant, sedative, or
anxiolytic effects. It can also help find
potential therapeutic uses for neurological
health.

1.3. Objectives of the Study

e To investigate the sedative,
anxiolytic, or stimulant effects of
the extract on CNS activity.

e To assess behavioural changes in

mice following acute
administration.
e To explore the

neuropharmacological mechanisms
involved in the observed effects.

2. METHODOLOGY

In this work, 30 male Swiss albino mice are
used to test the CNS activity of an ethanol
extract of Punica granatum seeds using a
controlled experimental approach. Mice
will be divided into experimental groups
that will receive different extract dosages
and a control group that will receive saline.
Thirty minutes following injection,
behavioural tests such as the rotarod,
elevated plus maze, and open field tests will

be administered. The effects on locomotor
activity, anxiety, and motor coordination
will be evaluated by the use of post-hoc
tests and one-way ANOVA, with a
significance threshold of p<0.05.

2.1.Description of Research Design:

In this work, 30 male Swiss albino mice are
used to test the CNS activity of an ethanol
extract of Punica granatum seeds using a
controlled experimental approach. Mice
will be divided into experimental groups
that will receive different extract dosages
and a control group that will receive saline.
Thirty minutes following injection,
behavioural tests such as the rotarod,
elevated plus maze, and open field tests will
be administered.

2.2.Participants/Sample Details:

The study will utilize a sample of 30 adult
male Swiss albino mice, aged between 8 to
10 weeks and weighing between 25 to 30
grams. These mice will undergo a one-week
acclimatization period in a temperature-
controlled environment, designed to
minimize any external stress factors that
could affect their behavior and ensure a
stable baseline for the study. The animals
will be kept under a 12-hour light/dark
cycle to mimic natural conditions, further
promoting their well-being and readiness
for testing. To adhere to ethical standards,
the study will follow established guidelines
for animal research, ensuring that the
animals are treated humanely throughout
the experiment. All procedures involving
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the mice will be carried out in accordance
with the relevant institutional animal care
protocols, emphasizing their safety,
comfort, and the minimization of any
distress. By following these protocols, the
study aims to uphold the highest ethical
standards in research while ensuring the
integrity and validity of the experimental
outcomes.

2.3.Instruments and Materials Used

Dried pomegranate seeds will be macerated
in ethanol to create the ethanol extract of
Punica granatum seeds. The solution will
then be concentrated under low pressure to
extract the active ingredients. To guarantee
accurate measurement and handling, the
required tools for making and delivering the
extract—such as an analytical balance and
lab glassware—will be utilized. Software
such as SPSS will be used to evaluate the
data for statistical analysis, guaranteeing
precise interpretation of the findings using
the right statistical techniques.

2.4.Procedure and Data Collection
Methods

Making the ethanol extract from Punica
granatum seeds is the first step in the
process for this investigation. To maximize
the surface area for extraction, the seeds
will be picked first, then meticulously dried
and ground into a powder. To separate the
active ingredients from the seeds, an
ethanol extraction technique will be used.
Using this approach, the bioactive
components in the powdered seeds are

dissolved by soaking them in ethanol. The
extract is then obtained by concentrating
the solution wunder lower pressure.
Following the preparation of the extract, the
mice will be split up into several groups and
the therapy will be administered. These
groups consist of experimental groups that
will get different dosages of the ethanol
extract (e.g., 50 mg/kg, 100 mg/kg, and 200
mg/kg) and a control group that will receive
a saline solution. The mice will be given the
extract orally, guaranteeing that each group
receives the exact amount. To evaluate the
extract's effects on the central nervous
system, behavioural testing will be done 30
minutes after delivery. The elevated plus
maze (EPM) will be used to gauge anxiety
levels by comparing the amount of time
spent in open and closed arms; the rotarod
test will measure motor coordination by
timing how long the mice can remain on a
rotating rod; and the open field test (OFT)
will measure general locomotor activity and
anxiety-related behaviour. During each test,
behavioural data such as the number of
crossings in the open field, the amount of
time spent on the rotarod, and the amount
of time spent in the raised plus maze's open
arms will be carefully documented.
Understanding the ethanol extract's
possible neuroactive qualities and how it
affects behaviour and central nervous
system function will depend heavily on
these facts.

2.5.Data Analysis Techniques:
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One-way analysis of variance (ANOVA)
will be used to compare the behavioural
reactions of the control and experimental
groups, which received varied dosages of
the ethanol extract, using the data gathered
from the behavioural tests. A statistical
technique called one-way ANOVA is used
to ascertain if the means of many groups
differ significantly from one another. Post-
hoc tests will be used to further examine
which particular groups differ from one
another To show the central tendency and
variability ~within each group, the
behavioural data will be shown as the mean
+ standard deviation (SD). This
methodology  guarantees the precise
summarization of the data and the
identification and interpretation of any
noteworthy variations in behavioural
reactions within the framework of the
research.
3. RESULTS

These illustrations will make it possible to
compare behavioural reactions across
groups that were given varied amounts of
Punica granatum seed ethanol extract.
3.1.Presentation of Findings

The three main behavioural factors in this
study: locomotor activity, anxiety levels,
and motor coordination. Each behavioural
test's findings will be shown as follows:

e Open Field Test: This test counts the
number of line crossings, which

serve as a stand-in for movement
and exploration, to gauge general
locomotor activity and anxiety-
related behaviour. The average
number of crossings for each group
will be displayed in a table, and the
variations between the experimental
and control groups will be depicted
in a bar graph.

Elevated Plus Maze: This test
compares the amount of time spent
in the maze's open and closed arms
to gauge anxiety levels. A table
displaying the average amount of
time spent in each arm by each
group will be used to display the
results. The amount of time spent in
the open arms will be visually
compared between groups on a
graph; a longer period of time spent
in the open arms is indicative of
lower anxiety levels.

Rotarod Test: This test measures the
amount of time spent using a
rotarod to  evaluate  motor
coordination. A table displaying the
average amount of time spent by
each group on the rotarod will be
used to present the results. Longer
periods indicate stronger motor
coordination, and a bar graph will
graphically compare motor
coordination among groups.

Table 1: Open Field Test Results (Number of Line Crossings)

Group ‘ Dose (mg/kg) | Mean £ SD (Crossings) ‘
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Control 0 (saline) 40+5

Experimental Group 1 | 50 50+ 6

Experimental Group 2 | 100 55+7

Experimental Group 3 | 200 60+8

250
200
150
100
50
. N

Experimental Group 1 Experimental Group 2 Experimental Group 3

H Dose (mg/kg) 0 (saline) B Mean + SD (Crossings) 40 + 5

Figure 1: Graphical Representation of Open Field Test

Table 2: Elevated Plus Maze Results (Time Spent in Open Arms - in Seconds)

Group ‘ Dose (mg/kg) ‘ Mean £ SD (Time in Open Arms) ‘
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Control 0 (saline) 10£2
Experimental Group 1 | 50 12+3
Experimental Group 2 | 100 15+4
Experimental Group 3 | 200 20+ 5

250

200

150

100

) .
0
Experimental Group 1 Experimental Group 2 Experimental Group 3

m Dose (mg/kg) O (saline) ® Mean % SD (Time in Open Arms) 10 + 2

Figure 2: Graphical Representation of Plus Maze Results

Table 3: Rotarod Test Results (Time Spent on Rotarod - in Seconds)

Group Dose (mg/kg) | Mean £+ SD (Time on Rotarod)
Control 0 (saline) 60+7
Experimental Group 1 | 50 70 £ 8
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Experimental Group 2 | 100

80+9

Experimental Group 3 | 200

85+10

"X" represents the average number of crossings for each group, and "Y" represents the standard

deviation (SD).
250

200

150

100

50

.
Experimental Group 1

M Dose (mg/kg) O (saline)

Experimental Group 2

Experimental Group 3

B Mean + SD (Time on Rotarod) 60 + 7

Figure 3: Graphical Representation of Rotarod Test Results

3.2.Statistical Analysis

To compare the means of the behavioural
parameters across the groups, the data will
be examined using a one-way ANOVA. To
determine which particular groups, vary
from one another, a post-hoc Tukey's test
will be wused if significant differences
(p<0.05) are discovered. If the p-value is
below 0.05, the findings will be deemed
statistically significant. This will make it

possible to ascertain if the ethanol extract
significantly affects central nervous system
activity and which dosages are best for
causing behavioural changes. A table
containing the p-values and F-values for
each behavioural parameter examined will
provide a summary of the statistical results.

4. Discussion

4.1.Interpretation of Results
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The discussion's main focus will be on the
behavioural alterations that the mice
showed following the acute treatment of
Punica granatum seed ethanol extract. The
outcomes of the experiment will be used to
examine the main behavioural factors,
including motor coordination, locomotor
activity, and anxiety-like behaviour. It
might be a sign of an anxiolytic effect if the
extract results in a decrease in anxiety-
related behaviours. This was demonstrated
by the elevated plus maze, where mice
spend more time in the labyrinth's open
arms—a behaviour often linked to lower
levels of anxiety. A larger number of line
crossings in the open field test indicates
increased locomotor activity, which might
indicate CNS-stimulating qualities and the
possibility of a stimulating impact from the
extract at specific dosages. Additionally, the
extract may have neuroprotective or motor-
enhancing qualities if the rotarod test
reveals an improvement in motor
coordination. For disorders linked to motor
dysfunction, this would be very intriguing.
The findings could potentially show dose-
dependent correlations, in which greater
dosages may have anxiolytic or sedative
effects whereas smaller amounts.

4.2.Comparison with
Studies:

Existing

The results of this investigation will be
contrasted with previous research on the
neuropharmacological impacts of various
plant extracts, including Punica granatum.
According to earlier studies, Punica
granatum, especially its seeds, may contain

bioactive substances such polyphenols,
alkaloids, and flavonoids that have been
connected to anti-inflammatory,
neuroprotective, and anxiolytic properties.
According to some research, pomegranate
extracts may help the central nervous
system (CNS) by lowering oxidative stress,
which is linked to a number of
neurodegenerative diseases. The results of
this investigation will be compared to
comparable research conducted on other
plant extracts, such as those obtained from
Valeriana officinalis or Withania somnifera
(ashwagandha), both of which are
recognized for their sedative and anxiolytic
properties. In addition to elucidating
whether Punica granatum has a distinct or
overlapping mechanism of action with
other herbal medicines, the comparison will
assist in placing the current findings within
the larger context of plant-based
neuropharmacology.

4.3.Implications of Findings:

The findings of this study may significantly
impact the creation of novel treatment
approaches for conditions relating to the
CNS. Punica granatum ethanol extract may
be used as a basis for the creation of
innovative, plant-based therapies for
diseases  like  Parkinson's  disease,
generalized anxiety disorder, and other
motor coordination disorders if it exhibits
notable neuroactive effects, such as
lowering anxiety or improving motor
coordination. An alternative to synthetic
medications, which can have long-term
hazards and adverse consequences, is the
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use of natural chemicals. Furthermore,
plant-based treatments are seen as more
accessible and safer, which makes them a
good choice in both developed and
developing nations. The active ingredients
causing these benefits might be investigated
further, opening the door to more
specialized and potent medicines made
from Punica granatum.
4.4.Limitations of the Study

Notwithstanding the study's encouraging
nature, a number of limitations need to be
taken into account while analysing the
results. The study's use of only one animal
species—adult male Swiss albino mice—is
the first of many limitations. The findings
might not apply entirely to humans or other
creatures. Due to differences in their
physiology and
metabolism, different species may react
differently to the same substances.
Furthermore, the study primarily looks at
the ethanol extract's acute effects, which
ignores long-term consequences while yet
offering insightful information about the
neuropharmacological activities that occur
right away. Future research should look at
the many behavioural consequences that
may result from long-term exposure to the
extract, such as tolerance or the emergence
of negative effects. Moreover, neither the
active substances nor the underlying
molecular processes causing the reported
effects are investigated in this work.
Subsequent  investigations have to
concentrate on pinpointing the precise
bioactive substances present in the extract

nervous system

and clarifying the mechanisms by which
they influence the central nervous system.
Lastly, behavioural testing cannot
adequately represent the complexity of
neurochemical changes taking place in the
brain, even if it offers crucial insights into
the impacts on CNS activity. For a more
thorough knowledge of the extract's effects
on neuronal activity, complementary
techniques like brain imaging or
electrophysiological recordings may be
helpful.
S. CONCLUSION

This study aims to investigate the acute
effects of Punica granatum seed extract on
central nervous system (CNS) activity, with
a focus on its potential neuroprotective and
anxiolytic properties. The key findings are
expected to provide valuable evidence
supporting the therapeutic potential of the
extract, particularly in managing anxiety
and motor dysfunction. If the results show
that the extract significantly alters
behavioural parameters such as locomotor
activity, anxiety-related behaviours, and
motor coordination, it would reinforce the
notion that Punica granatum could serve as
a valuable candidate for plant-based
therapies targeting CNS disorders. The
significance of this study lies in its
contribution to the growing body of
research on  natural,
compounds for the
neurological conditions, offering a potential
alternative to conventional
pharmaceuticals, which often have side
effects and long-term risks. By

plant-derived
treatment  of
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investigating a readily available and
relatively safe natural product, this study
could open the door for future research on
the development of novel, non-synthetic
therapeutics. The findings from this study
may also help pinpoint specific active
compounds within Punica granatum seeds
that are responsible for the observed effects,
setting the stage for more targeted and
effective treatments. However, to fully
validate the therapeutic potential of Punica
granatum seed extract, further research is
needed, particularly focusing on its long-
term effects on the CNS, its molecular
mechanisms of action, and its safety profile.
Moreover, clinical trials involving human
subjects would be necessary to confirm the
extract’s efficacy, dosage range, and safety
for therapeutic use. Thus, while the study
holds promise for the development of
natural CNS treatments, it also emphasizes
the need for additional investigations to
translate these findings into practical
applications for managing neurological
disorders.

REFERENCES

1. Abd El-Aziz, Y. M., Alaryani, F. S,
Aljahdali, N., Majrashi, K. A,
Albagami, N. M., Khattab, M. S., ...
& Abu Almaaty, A. H. (2024).
Impact of Punica granatum seeds
extract (PSE) on renal and testicular
tissues toxicity in mice exposed to
iron oxide nanoparticles

(IONPs). Scientific Reports, 14(1),
26067.

. Abu-Taweel, G. M., & Al-Mutary,

M. G. (2021). Pomegranate juice
moderates anxiety-and depression-
like behaviors in AIC13-treated male
mice. Journal of Trace Elements in
Medicine and Biology, 68, 126842.

. Aleksandrova, S., Alexova, R.,

Dragomanova, S., Kalfin, R.,
Nicoletti, F., Fagone, P, .. &
Tancheva, L. (2023). Preventive and
therapeutic  effects of Punica
granatum L. polyphenols in
neurological

conditions. International Journal of
Molecular Sciences, 24(3), 1856.
Cordiano, R., Gammeri, L., Di
Salvo, E., Gangemi, S. &
Minciullo, P. L. (2024).
Pomegranate (Punica granatum L.)
Extract Effects on
Inflammaging. Molecules, 29(17),
4174.

. Emami Kazemabad, M. J., Asgari

Toni, S., Tizro, N., Dadkhah, P. A.,
Amani, H., Akhavan Rezayat, S., ...
& Deravi, N. (2022).
Pharmacotherapeutic potential of
pomegranate in age-related
neurological disorders. Frontiers in
Aging Neuroscience, 14, 955735.

. Fahmy, M. E. A., Abdel-Aal, A. A.,

Hassan, S. 1., Shalaby, M. A.,
Badawi, M., & Esmat, M. (2024).
Antiparasitic and apoptotic
modulatory activities of curcumin
and extracts of Nigella sativa L,

International Journal of Pharmacognosy and Herbal Drug Technology (IJPHDT)
ISSN: Applied | Vol. 01 Issue 01, December 2024 | pp.30-41

40



International Journal of Pharmacognosy and Herbal Drug Technology (IJPHDT)
ISSN: Applied | Vol. 01 Issue 01, December 2024 | pp. 30-41

10.

Zingiber officinale Rosc., and
Punica granatum L. in combination
with spiramycin against chronic
cerebral toxoplasmosis in
immunocompromised

mice. Journal of  Traditional
Chinese Medical Sciences, 11(4),
476-487.

Fathy, S. M., El-Dash, H. A., &
Said, N. I. (2021). Neuroprotective
effects of pomegranate (Punica
granatum L.) juice and seed extract
in paraquat-induced mouse model
of  Parkinson’s  disease. BMC
Complementary Medicine and
Therapies, 21(1), 130.

George, N., AbuKhader, M., Al
Balushi, K., Al Sabahi, B., & Khan,
S. A. (2023). An insight into the
neuroprotective
molecular targets of pomegranate
(Punica granatum) against
Alzheimer’s  disease. Nutritional
Neuroscience, 26(10), 975-996.
Hassanen, E. 1., Ibrahim, M. A.,
Hassan, A. M., Mehanna, S,
Aljuaydi, S. H., & Issa, M. Y.
(2021).  Neuropathological and
cognitive effects induced by CuO-
NPs in rats and trials for prevention
using pomegranate
juice. Neurochemical Research, 46,
1264-1279.

Jacob, J., Rajiv, P., Gopalan, R., &
Lakshmanaperumalsamy, P. (2019).
An overview of phytochemical and
pharmacological  potentials  of

effects and

11.

12.

13.

14.

15.

Punica granatum
L. Pharmacognosy Journal, 11(5).
Karagecili, H., izol, E., Kirecci, E.,
& Gulcin, 1. (2023). Determination
of antioxidant, anti-alzheimer,
antidiabetic, antiglaucoma and
antimicrobial effects of zivzik
pomegranate (punica granatum)—a
chemical profiling by LC-
MS/MS. Life, 13(3), 735.

Lahane, H., Biyani, K. R., & Bihani,
G. V. (2023). TO EVALUATE
ANTI-EPILEPTIC ACTIVITY OF
INDIAN MEDICINAL PLANT IN
LABORATORY ANIMALS.
Pier6g, M., Socala, K., Wyska, E.,
Poleszak, E., & Wlaz, P. (2021).
Effect of ellagic acid on seizure
threshold in two acute seizure tests
in mice. Molecules, 26(16), 4841.
Vallarino, G., Salis, A., Lucarini, E.,
Turrini, F., Olivero, G., Roggeri, A.,
... & Pittaluga, A. (2022). Healthy
properties of a new formulation of
pomegranate-peel extract in mice
suffering from
autoimmune

experimental

encephalomyelitis. Molecules, 27(3
), 914.

Viswanatha, G. L.,
Venkataranganna, M. V., & Prasad,
N. B. L. (2019). Methanolic leaf
extract of Punica
attenuates ischemia-reperfusion
brain injury in Wistar rats: Potential
antioxidant and anti-inflammatory
mechanisms. Iranian  Journal of
Basic Medical Sciences, 22(2), 187.

granatum

International Journal of Pharmacognosy and Herbal Drug Technology (IJPHDT)
ISSN: Applied | Vol. 01 Issue 01, December 2024 | pp.30-41

41





