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words, excluding abstract, tables, figures, and
references. The subject matter should be
organised under appropriate headings and sub-
headings as itemized above.

Review Articles- Comprehensive review articles
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overview of the topic and should incorporate the
most current research. The length of review
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Differential Alterations In Behavioural Phenotypes,
Brain Biochemical Profiles And Histomorphology In
Mice After Prolonged Administration Of Sildenafil-
dapoxetine Formulation

1Omogbiya A, ”Orovwigho O, 'Moke EG, 'Oboh M, 'Emudainohwo JOT, ’Awhin PE, **Saviour GU'
ABSTRACT

Introduction: Cognition encompasses the brain's processes for learning, memory and decision making -
functions highly dependent on balanced neurotransmission and oxidative stability. In recent years,
aphrodisiac misuse - particularly sildenafil, a phosphodiesterase-5 inhibitor, and dapoxetine, a short-
acting selective serotonin reuptake inhibitor - has become prevalent among young adults secking sexual
enhancement without medical supervision. However, the neurocognitive implications of their prolonged
use are poorly understood. Hence, this study investigated the cognitive and biochemical effects of
prolonged sildenafil-dapoxetine (SIL-DAP) exposure in experimental mice.

Materials and Methods: Adult male mice were divided into seven groups and orally given distilled water,
VEH (10 mL/kg), scopolamine (1 mg/kg), sildenafil (1 mg/kg), dapoxetine (1 mg/kg), SIL-DAP (2.5
mg/kg and 5.0 mg/kg), or donepezil (1 mg/kg), respectively, for 60 days (at 2-day intervals).
Twenty-four hours after the last treatment, behavioural paradigms (Barnes maze and Rota rod tests) were
assessed, followed by biochemical assays of oxidative stress indices (SOD and MDA) and
histopathological evaluations in the brain - the prefrontal cortex and hippocampus.

Results: Results show that 30-day SIL-DAP administration enhanced spatial memory, evident as
increased escape latency in the Barnes maze, increased coordination in the Rota rod test and enhanced
antioxidant enzyme activity. However, prolonged exposure produced dose-dependent neuronal
degeneration and reduced antioxidant defence. Histological alterations revealed necrosis within the
prefrontal and hippocampal regions, indicating oxidative neurotoxicity.

Conclusion: Collective findings suggest that while acute SIL-DAP use may transiently improve
cognition, chronic misuse disrupts redox balance and neuronal integrity, predisposing users to cognitive
decline.

"Department of Pharmacology, Faculty of Allied Health Sciences, Delta State University, PM.B. 1, Abraka, Nigeria.
*Department of Medical Biochemistry, Faculty of Basic Medical Sciences, Delta State University, PM.B. 1, Abraka, Nigeria
"Cancer Research and Molecular Biology 1 aboratories, Department of Biochemistry, Faculty of Basic Medical Sciences,

College of Medicine, University of 1badan, 1badan, Oyo State, Nigeria.

"Department of Medical Biochemistry, Faculty of Basic Medical Sciences, University of Cross River State, Okuku Campus, Yala,
Cross River State, Nigeria.

"Corresponding author: oruesedelsu@gmail.com

ORCID Details for Authors:
Orovwigho Oruese — https://orcid.org/0009-0001-6420-9220
Omogbiya Adrian Itivere - https://orcid.org/0000-0002-2731-9287

Introduction hippocampus (critical for memory and spatial

Cognitive functions such as memory, learning,
and decision-making rely on the precise
interplay of neurotransmitters, cerebral blood
flow, and neural structural integrity. Key brain
regions involved in cognition include the

awareness), the prefrontal cortex (responsible for
planning, decision-making, and short-term
memory), the amygdala (processing emotions like
fear and stress), and the basal ganglia
(coordinating movement and procedural
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memory) Neurotransmitters like
acetylcholine, dopamine, serotonin, and
glutamate are crucial for nerve cell
communication, influencing learning, memory,
attention, and mood, particularly in mammals *.
These disruptions can impact personality,
attention, and focus. Cognitive problems can
arise from various underlying causes, including
impaired neurotransmitter production, nerve
cell damage, brain inflammation, reduced blood
flow, metabolic imbalances, genetic
predispositions, and psychological factors
Current research is focused on neurotransmitter
issues, oxidative stress/inflammation within the
nervous system, and genetic abnormalities as
significant causes of cognitive impairment .
Lifestyle factors and pharmacological agents
can disrupt this balance, resulting in cognitive
impairment. The increasing off-label and
recreational use of aphrodisiacs, particularly
sildenafil and dapoxetine raises concerns
regarding their long-term neurocognitive
effects. Erectile dysfunction (ED) and
premature ejaculation (PE) are prevalent sexual
dysfunctions affecting millions of men
worldwide.

Sildenafil, a phosphodiesterase type (PDES5)
inhibitor, increases cyclic guanosine
monophosphate (cGMP) levels in penile
smooth muscle, facilitating vasodilation and
improving erectile function . The presence of
phosphodiesterases in various parts of the brain
and the necessity for maintained levels of cyclic
guanosine monophosphate (cGMP) suggest
potential roles for PDE-5 inhibitors in treating
neurological problems Sildenafil has
demonstrated the ability to elevate cGMP levels
in the brain through the activation the
NO/cGMP pathway. This activity may protect
against neuroinflammation, improve memory,
and prevent nerve cell death in some '
Research suggests that cyclic GMP (cGMP)

plays a crucial role in memory formation "
Consequently, inhibiting phosphodiesterase type
5 (PDES5), an enzyme that breaks down cGMP,
presents a promising approach to improve the
initial stages of memory consolidation "', Studies
on healthy young men have demonstrated that
sildenafil, a PDES5 inhibitor, can lead to noticeable
changes in brain activity patterns associated with
improved focus . Furthermore, animal studies
using mice have shown that sildenafil enhances
both the acquisition and retention of memories in
tasks like maze navigation and inhibitory learning
. The mechanism behind these memory-
enhancing effects may involve increased blood
flow and glucose metabolism, as PDES inhibitors
promote vasodilation, likely through pathways
involving cGMP.

Dapoxetine, a selective serotonin reuptake
inhibitor (SSRI), delays ejaculation by increasing
serotonin levels in the synaptic cleft, thereby
modulating ejaculatory reflexes . Research
indicates DAP's ability to modulate potassium
channels, which influences neurotransmitter
release, thus explaining its therapeutic benefits ",
While SSRIs are generally prescribed for
depression ", research has shown potential
benefits in neurodegenerative conditions
following brain injuries *. SSRIs' protective
effects on the brain after stroke may be linked to
their ability to increase growth factors in the brain
and promote neurogenesis. Specifically, studies
have found DAP to protect against neuronal
damage caused by glutamate, likely due to effects
on mitochondria within these cells . The co-
administration of sildenafil and dapoxetine is
becoming increasingly common in clinical
practice for men experiencing both ED and PE,
offering a combined therapeutic approach *'.

Premature ejaculation and erectile dysfunction
are separate but often comorbid clinical
conditions, and each drug targets different
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mechanisms. Sildenafil increases penile blood
flow via PDE-5 inhibition, while dapoxetine
increases serotonin levels to delay ejaculation”.
Although dapoxetine is approved for on-
demand treatment of premature ejaculation, its
rapid onset and short half-life make it suitable
for acute sexual performance modulation™.
Some random controlled trials (RCTs) have
shown that combined use of a PDE-5 inhibitor
(like sildenafil) with dapoxetine improves
clinical outcomes compared to monotherapy in

selected patient populations

Clinically, sildenafil is typically administered on
an as-needed basis for erectile dysfunction,
while dapoxetine is a short-acting selective
serotonin reuptake inhibitor (SSRI) developed
specifically for on-demand treatment of
premature ejaculation. This pattern of use
differs from prolonged exposure, increasing
non-prescription access and recreational use of
sexual performance - enhancing agents has
raised concerns regarding repeated or
prolonged intake beyond recommended dosing
schedules. In this context, this study was
designed to evaluate the behavioural and
neurobiochemical consequences of prolonged
exposure to a sildenafil-dapoxetine
formulation, modelling a 'worst-case' scenario
of repeated use and potential misuse. This
approach provides toxicological relevance by
assessing whether cumulative exposure may
influence central nervous system function and
behavioural phenotypes.

While both sildenafil and dapoxetine have well-
established mechanisms of action related to
sexual function, their potential effects on the
central nervous system (CNS), particularly in the
context of prolonged combined formulation
use, are less clear. Sildenafil, although primarily
acting peripherally, can cross the blood-brain
barrier to a limited extent and influence

African Journal of Tropical Medicine and Bi

neuronal signaling pathways, including those
involved in learning and memory “. Dapoxetine,
as an SSRI, directly affects serotonin
neurotransmission, a critical regulator of mood,
cognition, and behavior .

The hippocampus, a brain region crucial for
spatial learning and memory, is particularly
vulnerable to neurochemical imbalances and
synaptic dysfunction. Both serotonin and
dopamine, neurotransmitters targeted by
dapoxetine and potentially influenced by
sildenafil, play vital roles in hippocampal-
dependent cognitive processes .

MATERIALS AND METHODS

Animal use and care

In this study, thirty-five (35) Swiss male mice
weighing 20-25g were sourced from the
laboratory animal house of the Faculty of Basic
Medical Sciences, Delta State University
(DELSU), Abraka. The rats were housed in
animal cages under standard conditions,
including a 12/12-hour light/datk cycle and a
temperature of 28.1 °C. They had free access to a
standard rodent pellet diet (Vital Feeds®, Delta,
Nigeria) and water ad libitum. Approval
(RBC/FMBC/ DELSU/25/657) for the study
was obtained from the Animal Care and Use
Research Ethics Committee of the Faculty of
Basic Medical Sciences, DELSU.

Drugs and reagents

Scopolamine, Sildenafil, Dapoxetine, Sildenafil-
Dapoxetine (Embraga Forte) and Donepezil were
obtained from a Pharmacy (Nigeria). Other
chemical reagents, such as thiobarbituric acid
(TBA) used for the study were of high grade and

quality.

Drugs preparation and administration
Freshly prepared sildenafil, dapoxetine, sildenafil-

dical Research 170l 8§ No. 2 December 2025
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dapoxetine, scopolamine and donepezil was
suspended in 15mL of water (H20) and
administered at 1mg/kg respectively and vehicle
(distilled water, 10 mL/kg) by oral gavage for
60 days at two days interval based on preliminary
studies. The doses of the above mentioned
drugs were based on previous studies, and all
treatments were administered between 8 and 10
a.m. daily.

Experimental design

Thirty-five (35) mice were randomly divided
into seven (7) groups (n =5) as follows. Group 1:
received vehicle (10 mL/kg oral), group 2:
received scopolamine (SCO, 1mg/kg, oral)”,
group 3: received sildenafil (SIL, 1mg/kg)”,
group 3: received dapoxetine (DAP, 1mg/kg)”,
groups 5-6 received sildenafil-dapoxetine, (SIL-
DAP) (2.5 and 5.0 mg/kg, oral.) respectively,
while group 7 was treated with donepezil
(DON) (1mg/kg, oral)””, alternately for 60
days. Behavioural tests were done at the end of
the month, and the results were obtained and
recorded.

Behavioural evaluations

Barnes maze”

Barnes maze is used to determine how well a
mouse learns and recall the position of a
designated target, using visual cues placed
around the testing area as orientation guides.
The number of judgmental errors and latency to
escape are recorded.

Rota-rod test ™

On day 31, a test was conducted to assess motor
coordination in mice. The mice were placed on a
rota-rod, and the time taken for each mouse to
fall off during the 120 s test duration was
recorded ™.

Animal euthanasia and tissue processing
Following behavioural evaluation, three (3)
animals per group were cuthanized for
biochemical assays and homogenized (10 min at
10,000 revolutions per minute, rpm) for
postmortem biochemical assays with phosphate b
uffer (PBS) (10 % w/v, 0.1 M, pH 7.4). Decanted
supernatants were stored at -20°C before the
assays. Two (2) mice underwent transcardial
perfusion with 4 % PBS formaldehyde for
cortico-striatal histomorphology post-mortem
analysis. Brain excision and proper fixation in 4 %
formalin were carried out simultaneously.
Biochemical assays

Brain oxidative measurement

We measured brain oxidative markers, such as
superoxide dismutase (SOD) and
malondialdehyde (MDA) activities, which were
assayed by using the disappearance of lhydrogen
peroxide, and adrenaline was used to adjudge
their levels . The lipid peroxidation,
malondialdehyde was assayed using Tris-
potassium chloride thiobarbituric acid and Griess
reagent ™.

Histological examination

Haematoxylin and eosin staining techniques were
used to evaluate the viability of neuronal cells in
the medial prefrontal cortex hippocampus *. The
fixed brain tissues were processed to obtain
paraffin wax-embedded tissue blocks, trimmed,
sectioned, and processed through the stages of
fixation, dehydration, clearing, infiltration and
staining using hematoxylin and eosin . Slides
were images were captured with a digital camera
(Leica ICC50 E, Germany) connected to a
computer interface (Magnafire). The number of
viable neurons was counted in the striatum using
Image-] software (NIH, Bethesda, MD, USA).

Statistical analysis
After normality tests, the data were analyzed using
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two-way analysis of variance (ANOVA),
followed by Tukey's post-hoc test for multiple
comparisons between the experimental groups.
The results were presented as mean + SEM
using GraphPad Prism software version 8.4.3.
All statistical differences were considered
significantatp <0.05.

RESULTS

Effects of Sildenafil-Dapoxetine on Spatial
Learning in the Barnes Maze

Escape latency in the Barnes maze (Fig. 2)
revealed significant differences following 30-day
treatment. SCO substantially delayed escape
relative to VEH, confirming deficits in spatial
learning, SIL. and DAP produced increased

escape latency

60 Days

30 Days

latencies relative to VEH as well, indicative of
cognitive improvement. Compared with SCO,
improvement in spatial memory can be seen in
SIL, DAP, and both SIL-DAP doses. Against the
DON group, SIL-DAP 2.5 mg/kg increased
escape latency, whereas SIL-DAP 5.0 mg/kg
showed a mild reduction.

At 60 days, escape latencies were elevated across
all SCO-treated groups, indicating worsening
learning impairment with continued cholinergic
dysfunction. SIL-DAP 2.5 mg/kg showed a more
marked increase in latency over time, while the 5.0
mg/kg dose also failed to sustain improvements,
suggesting dose-dependent divergence in long-
term cognitive outcomes.

[ VEH

SCO (1 mgikg)

SIL (1 ma'ka)

DAP (1 mgrkg)
SIL-DAP (2.5 mg/kg)
SIL-DAP (5.0 mgikg)
DON (1 ma/kg)

AETDEN

Fig. 1: The Effect of SIL-DAP on spatial working memory in male mice using Barnes maze test.
Bars are expressed as mean + SEM of grouped mice (n=5). """p<0.0001 Vs VEH group.  p<0.0001,
7 p<0.001, " p<0.01 Vs SCO group. 'p<0.05, ““p<0.0001 Vs DON group (Two-way ANOVA

followed by Turkey Post-hoc test).

Prolonged administration of
Sildenafil-Dapoxetine Alters Motor
Coordination in the Rotarod Test

Grip strength analysis (Fig. 4) showed that SCO
and DAP groups presented significant
reductions relative to VEH at 30 days, whereas
SIL increased grip strength. When compared
with SCO, all groups including SIL, DAP, both
SIL-DAP doses, and DON displayed
significantly enhanced grip strength, induced
motor function. Against DON, both SIL-DAP

doses elicited additional increases in strength,
further indicating enhanced motor coordination.
By 60 days, a decline in grip strength emerged
across groups excluding DON group, particularly
in SCO-exposed animals, demonstrating
progressive impairment during prolonged
cholinergic dysfunction. All treatments showed
reduced performance relative to 30-day values.
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Fig. 2: The Effect of SIL-DAP on motor coordination (Grip Strength) in male mice using Rota Rod. Bars
are expressed as mean + SEM of grouped mice (n=5). “p<0.0001 Vs VEH group,  p<0.0001, 'p<0.01 Vs
SCO group, “p<0.0001 Vs DON group. (Two-way ANOVA followed by Turkey Post-hoc test)

Prolonged Administration of Sildenafil—
Dapoxetine Alters Superoxide Dismutase
Levels

SOD activity (Fig, 6) was significantly reduced in
SCO, SIL, and DAP groups relative to VEH at
day 30. Groups administered SIL, DAP,
SIL-DAP 2.5 and 5.0 mg/kg, and DON

£ &
=1 L=1
[ ] 1

=1
t=1
[ ]

S00 (UnitYmg protein)

elevated SOD relative to SCO. At 60 days, further
reductions in SOD were observed in SCO, SIL,
DAP, SIL-DAP 2.5mg/kg and SIL-DAP 5.0
mg/kg groups. DON significantly retained SOD
levels compared with SCO, indicating stronger
antioxidant activity at this duration.

O VEH

R SC0 (1 mgha)
SlL (1 myitg)
= AP (1 malka)

SIL+ DAP (2.5 mylkg)
Y SIL+DAP (5.0 mgdaq)
&8 DO (1 marka)

Fig. 3: The Effect of SIL-DAP on superoxide levels in mice brain. Bars are expressed as the mean £ SEM of
grouped mice (n=5). “*p<0.0001, “p<0.05 Vs VEH group. ~ p<0.0001, 'p<0.001, p<0.01 Vs SCO group.
“p<0.0001compated to DON group. (Two-way ANOVA followed by Turkey Post-hoc test)

Sildenafil-Dapoxetine Reduces
Malondialdehyde Formation

MDA levels (Fig, 9) increased significantly in
SCO-treated animals compared with VEH at 30
days. SIL-DAP 2.5 mg/kg and SIL-DAP 5.0
mg/kg significantly reduced MDA relative to

SCO. At 60 days, SCO, SIL, and DAP showed
further increases in MDA. SIL, DAP, SIL-DAP
2.5 mg/kg, and DON showed significant
reductions relative to SCO. SIL-DAP 5.0 mg/kg
was elevated relative to DON, indicating potential
oxidative stress at the higher dose.
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Fig. 4: The Effect of SIL-DAP on malondialdehyde levels in male mice brain. Bars expressed as mean +

#it#H#

SEM of grouped mice (n=5). p

<0.0001, "p<0.05 Vs VEH group. ~ p<0.0001, p<0.05, Vs SCO group.

“p<0.0001 Vs DON group. (Two-way ANOVA followed by Turkey Post-hoc test)

Histopathological Alterations in the medial
prefrontal cortex (mPFC)

Histological examination (Figs. 12) revealed
preserved neuronal architecture in VEH and
DON groups at both time points. SCO
produced marked neuronal necrosis in mPFC at
30 and 60 days. SIL and DAP groups exhibited

s WS4

-,

T,

L
B

-y A

emerging degenerative changes by 60 days.
SIL-DAP 2.5 mg/kg displayed neuronal
shrinkage at 60 days, whereas SIL-DAP 5.0
mg/kg showed overt necrosis, indicating a dose-
dependent exacerbation of neurotoxicity with
prolonged exposure.

Plate. 1 Photomicrograph of the effect of Sildenafil-Dapoxetine (SIL-DAP) administrations on the
medial prefrontal cortex (mPFC) in mice for 30 consecutive days. A: VEH, B: SCO (1mg/kg), C: SIL
(1mg/kg), D: DAP (1mg/kg), E: SIL-DAP 2.5 (1mg/kg), F: SIL-DAP 5.0 (1mg/kg), G: DON (1mg/kg). Sections
stained with H and E. Magnification *400, scale =10um. Sections stained with H and E. Magnification *400, scale

=10um
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Plate. 2 Photomicrograph of the effect of Sildenafil-Dapoxetine (SIL-DAP) administrations on the
medial prefrontal cortex (mPFC) in mice brain for 60 consecutive days. A: VEH, B: SCO (1mg/kg), C: SIL
(Img/kg), D: DAP (Img/kg), E: SIL-DAP 2.5 (Img/kg), F: SIL-DAP 5.0 (Img/kg), G: DON (1mg/kg).
Sections stained with H and E. Magnification *400, scale =10um.

Histopathological Alterations in the emerging degenerative changes by 60 days.
Hippocampal CAl1Region SIL-DAP 2.5 mg/kg displayed mild neuronal
Histological examination (Fig. 13) revealed shrinkage at 60 days, whereas SIL-DAP 5.0
preserved neuronal architecture in VEH and mg/kg showed overt necrosis, indicating a dose-
DON groups at both time points. SCO dependent exacerbation of neurotoxicity with
produced marked neuronal necrosis in CA1 at prolonged exposure.

30 and 60 days. SIL and DAP groups exhibited

Plate. 3 Photomicrograph of the effect of Sildenafil-Dapoxetine (SIL-DAP) administrations on the
hippocampus (CA1) in mice for 30 consecutive days. A: VEH, B: SCO (1mg/kg), C: SIL (1mg/kg), D: DAP
(Img/kg), E: SIL-DAP 2.5 (1mg/kg), F: SIL-DAP 5.0 (1mg/kg), G: DON (1mg/kg). Sections stained with H and
E. Magnification *400, scale =10um.
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Plate. 4 Photomicrograph of the effect of Sildenafil-Dapoxetine (SIL-DAP) administrations on the
hippocampus (CA1) in mice brain for 60 consecutive days. A: VEH, B: SCO (1mg/kg), C: SIL (1mg/kg), D:
DAP (1mg/kg), E: SIL-DAP 2.5 (1mg/kg), F: SIL-DAP 5.0 (1mg/kg), G: DON (1mg/kg). Sections stained with

H and E. Magnification *400, scale =10um.

Histopathological Alterations in the
Hippocampal CA3 Regions

Histological examination (Fig. 14) revealed
preserved neuronal architecture in VEH and
DON groups at both time points. SCO
produced marked neuronal necrosis in CA3 at
30 and 60 days. SIL and DAP groups exhibited

emerging degenerative changes by 60 days.
SIL-DAP 2.5 mg/kg displayed mild neuronal
shrinkage at 60 days, whereas SIL-DAP 5.0
mg/kg showed overt necrosis, indicating a dose-
dependent exacerbation of neurotoxicity with

prolonged exposure.

Plate. 5 Photomicrograph of the effect of Sildenafil-Dapoxetine (SIL-DAP) administrations on the
hippocampus (CA3) in mice for 30 consecutive days. A: VEH, B: SCO (1mg/kg), C: SIL (1mg/kg), D: DAP
(1mg/kg), E: SILDAP 2.5 (1mg/kg), F: SIL-DAP 5.0 (1mg/kg), G: DON (1mg/kg). Sections stained with H and

E. Magnification *400, scale =10um.
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Plate. 6 Photomicrograph of the effect of Sildenafil-Dapoxetine (SIL-DAP) administrations on the
hippocampus (CA3) in mice brain for 60 consecutive days. A: VEH, B: SCO (1mg/kg), C: SIL (1mg/kg), D:
DAP (1mg/kg), E: SILDAP 2.5 (1mg/kg), F: SIL-DAP 5.0 (Img/kg), G: DON (1mg/kg). Sections stained with

H and E. Magnification *400, scale =10um.

DISCUSSION

Memory is both a result of and an influence on
learning perception and attention ~. The act of
remembering consists of attention to an event
followed by the representation in the brain of
the event. Repetitive practice results in a
cumulative effect on memory and enables
several activities such as reading and playing
games. However, memory is prone to
distortions that can have serious consequences
in everyday life, which can disrupt normal
functioning in specific brain regions . For
example, damage to the hippocampus, a crucial
structure for learning and memory processing
can interfere with long-term memory storage
and retrieval . Similarly, damage to the
amygdala, which plays a vital role in storing,
retrieving, and processing emotional memories,
can affect emotional memory, emotional
responses, and decision-making abilities *'.

This study investigated the neurobehavioural,

biochemical and histopathological consequences
of prolonged administration of a sildenafil
—dapoxetine (SIL-DAP) combination therapy on
cognitive and biochemical indices in mice. Using a
comprehensive assessment of behavioural tasks,
oxidative stress markers, and histology, our
findings reveal a complex, duration- and dose-
dependent profile of SIL-DAP effects. While
low-dose treatment (2.5 mg/kg) demonstrated
cognitive improvement at early time points,
prolonged administration— particularly at 5.0
mg/kg—was consistently associated with
oxidative stress, and structural degeneration
across prefrontal and hippocampal regions,
accompanied by functional deterioration in
memory, motor coordination and neurotrophic
signalling,

The effect of SIL-DAP on memory performance
was also evaluated in mice through the Barnes
maze test, which assesses non-spatial working
memory “ by leveraging on the ability of mice to
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learn and remember the location of a target
zone using a configuration of distal visual cues
located around the testing area . Also, the effect
of SIL-DAP on motor coordination was
evaluated using the Rota Rod test and indices
such as grip strength was assessed. The time the
mice spend on the turning cylinder reflects its
balance, coordination, physical condition, and
motor planning skills ' Across the Barnes maze,
and Rotarod tasks, SCO-treated animals
consistently exhibited profound impairments,
confirming disruption of cholinergic
neurotransmission. These deficits intensified
over 60 days, indicating progressive
deterioration of motor coordination and
working, spatial memory under persistent
cholinergic antagonism. SIL-DAP produced a
biphasic behavioural profile. At 30 days, the 5.0
mg/kg and 2.5 mg/kg doses improved
spontaneous alternation and reduced escape
latency relative to SCO, suggesting partial
cognitive compensation. At 60 days, both doses
exhibited declining performance in the Barnes
maze and Rotarod tasks, reflecting emergent
cognitive disruption with prolonged treatment.
This pattern suggests that SIL-DAP may
initially modulate neurotransmission favourably
but eventually induces neurochemical instability
that compromises cognition. This progressive
impairment parallels the trajectories observed in
other psychoactive combinations, where
chronic modulation of monoaminergic
pathways disrupts cholinergic plasticity and
hippocampal-dependentlearning;

MDA is a biomarker for oxidative stress and
lipid peroxidation “ it's a reactive aldehyde
formed when polyunsaturated fatty acids in cell
membranes are damaged by free radicals . SOD
acts as an enzyme that ensures the conversion of
oxidative molecules such as superoxide anions
into oxygen and hydrogen peroxide “. The

peculiarity of its actions elucidates O2- and

African Journal of Tropical Medicine and Bi

hydrogen peroxide, and hence, the likelihood of
its central role in the defence mechanism *
Biochemical assays revealed that prolonged SCO
exposure induced profound oxidative stress,
demonstrated by elevated MDA and
corticosterone levels, alongside reductions in
SOD, CAT, and GSH. These changes are well-
documented hallmarks of cholinergic
neurotoxicity and impair synaptic signaling by
promoting lipid peroxidation, mitochondrial
failure, and neuronal apoptosis.

SIL and DAP monotherapies modulated these
oxidative profiles but, over time, contributed to
significant depletion of antioxidant reserves.
Importantly, the SIL-DAP combination
intensified these changes, especially at the 5.0
mg/kg dose. MDA elevation alongside reductions
in SOD, at 60 days indicates that chronic
SIL-DAP exposure generates an increasingly
pro-oxidative neural milieu. This indicates a dose
dependent relationship, the higher the dose, the
more pronounced antioxidant effect.

Histological analysis of the mPFC and
hippocampal CA1/CA3, corroborated the
biochemical and behavioural findings. SCO
induced classical necrotic profiles consistent with
cholinergic neurodegeneration across day 30 and
60 respectively. SIL-DAP exhibited clear dose-
dependent neurotoxicity at day 60. The 2.5 mg/kg
dose produced neuronal shrinkage and
cytoplasmic alterations, while the 5.0 mg/kg dose
consistently showed overt necrosis across all
regions examined at day 60. These patterns
indicate that combining a PDE5 inhibitor with an
SSRI amplifies neurotoxic vulnerability over time,
likely through synergistic effects on
mitochondrial burden, excitotoxicity, and
impaired synaptic repair mechanisms.

Collectively, these findings demonstrate that
while short-term administration of SIL-DAP
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may confer behavioural benefit, prolonged
exposure induces marked oxidative stress,
cholinergic depletion, neurotrophic
suppression, and structural degeneration,
resulting in progressive cognitive and motor
impairments.

The dose-dependent neurotoxic effects
observed particularly at 5.0 mg/kg raise
significant concerns regarding chronic
combined use of sildenafil and dapoxetine.
Given their frequent use in human contexts,
these results underscore a need for caution and
further mechanistic investigation into long-term
interactions between serotonergic and nitric
oxide—cGMP pathways within prefrontal and
hippocampal circuits.

CONCLUSION

The present study provides compelling
mechanistic evidence that prolonged co-
administration of sildenafil and dapoxetine
produces significant neurocognitive impairment
through converging disruptions across
cholinergic, oxidative, and neurotrophic
pathways. Chronic SIL-DAP exposure
impaired spatial working memory, spatial
learning, and motor coordination, reflecting
widespread dysfunction across prefrontal—
hippocampal circuits. These behavioural deficits
corresponded with suppression of endogenous
antioxidant defences, and increased lipid
peroxidation indicating a pronounced shift
toward oxidative toxicity.

Histomorphology findings provide structural
confirmation of these biochemical
disturbances, demonstrating neuronal
shrinkage, cytoplasmic vacuolation, pyknotic
profiles, within the medial prefrontal cortex and
hippocampal CA1/CA3 subregions. Together,
these alterations represent a mechanistic
cascade in which oxidative damage, and

neurotrophic depletion, collectively undermine
neuronal viability and synaptic plasticity.

Taken together, these findings indicate that
prolonged sildenafil-dapoxetine exposure
imposes substantial neurobiological and cognitive
risk, particularly when used outside clinical
supervision. This study underscores the urgent
need for stronger public health messaging and
regulatory attention regarding the unmonitored
use of sildenafil-dapoxetine combinations, and
provides a foundational mechanistic framework
for future investigations into their long-term
neuropsychiatric consequences.
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