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ABSTRACT

Introduction: Neuroactive herbal drugs enriched with antioxidants are valuable in treating
neurocognitive dysfunction and Vaccinium corymbosum, enriched with antioxidant
phytochemicals, is used for treating memory disorders. Hence, the present study evaluated the
neuroprotective effects of ethanolic extract of Vaccinium corymbosum (EEVC) on aluminium
chloride(AICL,)-induced Alzheimer’s type of dementia and haloperidol-induced catalepsy-
associated behavioural changes.

Methods: In vitro antioxidant potential was evaluated using 1-diphenyl-2-picrylhydrazyl
(DPPH) and 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulphonic acid) (ABTS). The total
phenolic content (TPC) was quantified. For in vivo studies, AICI, (100 mg/kg) was orally
administered for 42 days, whereas the EEVC was administered on the 21* day until the 42
day in two doses (200 mg/kg and 400 mg/kg). In the haloperidol-induced group, EEVC was
treated for 21 days, and haloperidol (1 mg/kg) was administered to induce behavioural changes.
Open-field, Y-Maze and traction tests were performed, and the mice brain acetylcholinesterase
(AChE) enzyme was determined.

Results: IC, values in DPPH and ABTS assays were 85.5 pug/mL and 80 pig/mL, respectively and
the total phenolic content of EEVC was found to be 0.166 mg. In behavioural study, animals
treated with 200 mg/kg and 400 mg/kg of EEVC exhibited a neuroprotective impact on AICI.-
induced neurodegeneration and haloperidol-induced behavioural changes with significant
inhibition (P<0.05 and P<0.01, respectively) in acetylcholinesterase enzyme.

Conclusion: The neuroprotection by EEVC postulated that it is a promising therapeutic
agent for treating behavioural and cognitive dysfunctions. Further investigations on pro-
inflammatory cytokine and neuroendocrine regulation in transgenic Alzheimer’s disease (AD)
models complement the therapeutic value of V. corymbosum.

Implication for health policy/practice/research/medical education:

The neuroactive effect of Vaccinium corymbosum could be seen in AICL -induced neurodegeneration and haloperidol-induced
behavioural changes. The potential antioxidant property and acetylcholinesterase-inhibitory effects of the ethanolic extracts of
V. corymbosum played a pivotal role in the attenuation of behavioural changes and remarkably improved learning and memory.
Hence, it might be beneficial in patients with Alzheimer’s disease.

Please cite this paper as: Singh JCH, Menon VVB, Hasan MH, Azil A, Suhaimi MTB, Pavithiraa C, et al. Neuropharmacological
studies of ethanolic extract of Vaccinium corymbosum on Alzheimer’s type dementia and catatonia in Swiss albino mice. J
Herbmed Pharmacol. 2021;10(2):241-248. doi: 10.34172/jhp.2021.27.

Introduction

Neurodegenerative diseases are characterised by the
selective loss or dysfunction of particular neurons,
and one of their key risk factors is the increase in age.

These diseases develop as a result of protein aggregates,
inflammation, and oxidative stress in the central nervous
system (CNS) (1,2). Neurodegenerative disorders have
different characteristic symptoms in their initial phases:
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usually, cognitive decline, which could be related to the
incidence of Alzheimer’s disease (AD) or loss of motor
control as the early indicators of Parkinson’s disease or
behavioural changes symptomatic of Huntington’s disease
(3, 4). Various biological mechanisms could be associated
with neurodegeneration, such as oxidative stress, protein
aggregation, neurotransmitter depletion or hyposecretion
of neurotransmitters, metabolism of neurotransmitters in
the synaptic cleft, mitochondrial dysfunction, neuronal
excitotoxicity, and blood-brain barrier disruption (5).
Aluminium is a widely found metal in the environment,
food, water, and cooking vessels, which promote the
chance of aluminium accumulation in the human body
(6). This metal mainly targets the brain and escalates the
neurofibrillary tangles and senile plaques that lead to
dementia. It also causes oxidative damage to the cells upon
its absorption into the CNS (7). Herbal plants contribute
to various health benefits, such as antipsychotic, anti-
fatigue, antidepressant, anxiolytic and hypnotics.
Moreover, a wide variety of medicinal plants are well-
known for treating inflammation, neoplasia, arthritis,
diabetes and hyperlipidemia. The herbal drugs that
possess antioxidant benefits and are used for treating CNS
disorders particularly provide neuroprotection in AD
type of dementia. Patients with AD exhibit psychological
alterations along with biological changes that can be
associated with inflammation, oxidation, and infection
(8-10).

Blueberry (Vaccinium corymbosum) from the Ericaceae
family is cultivated for its valued dark-blue edible fruit,
which is known to contain phenolic compounds that
are documented to possess various health benefits. The
raw extract of blueberry roots is antioxidant-enriched.
Blueberry plants, especially the fruits enriched with
polyphenols and flavonoids, involve in the curative
activity of several diseases due to the presence of
high phytoconstituents and antioxidant activity. The
proposed applications include prevention and treatment
of cancer, diabetes mellitus, cardiovascular diseases
and neurodegenerative disorders (11-14). Blueberry
might influence the health and well-being of the human
system and also affords neuroprotection (15-18). The
present study aimed to evaluate the neurobehavioural
and neuroprotective effect of the fruit extract of V.
Corymbosum on aluminium chloride (AICL,) - induced
neurodegeneration and haloperidol-induced catalepsy in
mice.

Materials and Methods

Drugs and chemicals

AlICL, ethanol, 1,1-diphenyl-2-picrylhydrazyl
(DPPH), Folin-Ciocalteu  reagent,  2,2'-azino-bis

(3-ethylbenzothiazoline-6-sulphonic  acid)  (ABTS),
potassium persulfate, sodium carbonate (Na,CO,),
Ethylenediaminetetraacetic acid (EDTA) were purchased
from the Merck company. Haloperidol was a gift sample

from KPJ Seremban of Specialist Hospital, Seremban,
Malaysia. Acetylthiocholine iodide and 5,5’-dithio-bis-
[2-nitrobenzoic acid] (DTNB) were purchased from Alfa
Aesar (Massachusetts, USA).

Fruit material and extraction

Fresh V. corymbosum fruits were obtained from a
commercial vendor in Cheras, Kuala Lumpur. According
to the macroscopic and microscopic characteristic features
the fruits were authenticated by Dr. Mohd Firdaus Ismail,
Biodiversity Unit, Institute of Bioscience, University
Putra Malaysia. A voucher specimen was submitted to
the department of Bioscience (Reference number: UPM/
IBS/UB/H61/17 and Voucher Number: SK 3220/17).
Vaccinium corymbosum fruits weighing approximately
2 kg were dried under shade. Subsequently, it was
homogenised with an appropriate amount of absolute
ethanol (99.9%), maintained at room temperature. After
homogenisation, the ethanolic extracts of Vaccinium
corymbosum (EEVC) were filtered and concentrated by
processing me with a rotary vacuum evaporator. Next, the
concentrated drug material was dried under silica gel and
refrigerated to avoid microbial contamination (19).

Determination of total phenol content

Polyphenol content was estimated using the Folin-
Ciocalteu method (20). Briefly, 1 mL extract was added
to 5 mL of water and Folins and was shaken for three
minutes. After shaking, 2 mL of sodium carbonate was
added and incubated for three hours. The absorbance
was read at 760 nm using a UV-visible spectrophotometer
(Shimadzu, Japan) with a solvent blank (distilled water).
The polyphenol content was expressed as mg of gallic acid
equivalent (GAE) per gram extract.

Free radical scavenging ability on DPPH

Free radical scavenging assay was determined using the
DPPH method (21,22) with a few modifications. Test
sampleswere preparedand diluted to getfive concentrations
0£ 200, 100, 50, 25, and 10 pg/mL each, respectively. Then,
2 mL of different concentrations of the test solution (200,
100, 50, 25, and 10 pg/mL) were allowed to react with 1
mL of DPPH solution (3.9 mg/10 ml ethanol). The control
sample consisted of a solution of 2 mL ethanol and 2 mL
of DPPH, and ethanol served as blank. Using an ultra
violet (UV)-visible spectrophotometer, the samples read
at 517 nm after 30 minutes of incubation in dark at room
temperature. The free radical scavenging capacity was
compared to L-ascorbic acid and calculated the inhibition
percentage.

ABTS radical scavenging activity

In this method, 9 mM of ABTS stock reagent was used
and the ABTS radical solution was prepared by reacting
the stock solution with 2.45 mM potassium persulphate
(16 hours maintained at room temperature), and then
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diluted in ethanol (1:89 v/v) and equilibrated to 30°C
(23, 24). Next, 30 pL of the extract was added into 3
mL of fresh ABTS radical solution and maintained at
room temperature for 15 minutes. Subsequently, the
absorbance value was read at 734 nm using the UV-visible
spectrophotometer (Shimadzu, Japan). Moreover, IC
was obtained by preparing a plot between percentage
inhibition percentage versus concentration and expressed
in pg/mL equivalent to L-ascorbic acid.

Pharmacological studies

Selection and grouping of animals

For this study, 48 Swiss male mice that weighed
approximately 20-30 g each and aged 6-7 months old
were selected. The animals were kept in an animal facility
(Vivarium) called KPJ Healthcare University College,
Kota Seriemas, Nilai, Negeri Sembilan at a temperature
of 22+2°C and 12 hours light/dark cycle. The study
animals were divided into eight groups of 6 animals
each. Four groups were selected for AICI -induced
neurodegeneration studies, and the other four groups were
selected for haloperidol-induced catalepsy. For AICI.-
induced neurodegeneration, group I A: control (normal
saline-treated), group II A: negative control (treated with
AICIL, - 100 mg/kg (oral)), group IIT A: treated with AICI,
and 200 mg/kg of EEVC and group IV A: treated with
AICI, and 400 mg/kg of EEVC were defined. The study
period was 42 days, and AICI, was administered from
the 1* day until the 42" day orally before one hour of
the EEVC treatment (21 days) (25). The EEVC treatment
started from the 21* day of the AICI, treatment. For
haloperidol-induced studies, group I H: control (normal
saline-treated), group II H: treated with haloperidol,
group III H: treated with haloperidol and 200 mg/kg of
EEVC and group IV H: treated with haloperidol and 400
mg/kg of EEVC were defined. In the haloperidol-induced
catalepsy group, the test drug (EEVC) was administered
for 21 days and haloperidol (1 mg/kg ip) on the 21* day.
The pharmacological studies were performed 1 hour
after the administration of haloperidol (26). The animals
had access to water ad libitum and food pellets and were
acclimatised for seven days before the experiments.

Behavioural studies

Open field test

The open field test (OFT), which provides a simultaneous
measure of locomotion and exploration as the index
of habituation memory, was used for this study. The
apparatus was designed with a square arena (50 cm x 50
cm x 40 cm) high with a black surface covering the wall.
Each mouse was placed individually in the mid area of the
square arena, and the spontaneous ambulatorylocomotion
of each animal for five minutes was quantified. The score
accounted for the number of squares crossed, head dips
and rearing were measured (27).

Neuropharmacological studies on Vaccinium corymbosum

Y-maze test

The Y-maze test setup consisted of three arms and was
placed in a horizontal position. Each arm (length: 40 cm,
width: 3 cm, and wall height: 12 cm) disposed at 120°
angles. The floor and walls were made of dark polyvinyl
plastic. Initially, the mice were placed in one arm, and the
sequence and numbers of arm entries were recorded for
eight minutes (28). Consecutive entries into all three arms
was an alternation index (For example, ABC, BCA, CAB).

Percentage alternation = [(Number of alternations)/(Total
arm entries — 2)] x 100

Traction test

The apparatus was set up with three retort stands. Two
retort stands were fixed parallel to each other, and the third
retort stand was fixed horizontally between the two stands
at a height of 40 cm. The animal that was unsuccessful in
making reestablishment with at least one of its posterior
limbs to reach the bar was considered as exhibiting altered
behaviour. The behaviours of animals were monitored,
and the falling time was recorded during the experimental
period (29).

Biochemical studies

Determination of acetylcholinesterase

The mouse brain was dissected out, rinsed with normal
ice-cold saline before being dried and weighed. Then,
10% (w/v) brain homogenate was prepared in an ice-
cold medium [(1: 9 w/v) of a 50 mM phosphate-buffered
saline (PBS) pH 7.0] and added 0.1 mmol/L EDTA. The
homogenates were then subjected to centrifugation at 4000
RPM for 30 minutes at 4°C to prepare clear supernatants
(10%). Next, 0.1 mL of brain supernatants was added 6
mL of sodium phosphate buffer (pH 8), acetylthiocholine
iodide (0.2 mL) and DTNB (0.2 mL-Ellman reagent). The
absorbance of the solution was recorded at 412 nm (30).

Statistical analysis

The data were reported as mean * standard error mean
(SEM). Statistical analysis was performed using one-way
ANOVA test (followed Tukeys multiple comparison
test). The value of P<0.05 was considered statistically
significant. Graph Pad prism 7.0 was used as the
application for the statistical analysis.

Results

Characteristics and percentage yield of extract

The ethanolic extract was dark purple in colour. The
consistency of the ethanolic extract of V. corymbosum was
semi-solid with a uniquely pleasant aromatic odor. The
yield in the percentage of ethanolic extract was 11.5%.

Effect of EEVC on in vitro antioxidants
Total phenolic content
The TPC in the EEVC was 0.166 mg GAE/g. The result
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was obtained from a calibration curve (y = 0.003x + 1.105,
R?=0.996) of GAE and was expressed to be equivalent to
gallic acid.

DPPH scavenging capacity

The percentage inhibition of EEVC was 84.8 at 200 pg/mL
when ascorbic acid was used as a reference. The IC,  of the
EEVC extract was 85.5 pg/mL, while that of ascorbic acid
was 75 ug/mL.

ABTS radical scavenging activity

The free radical scavenging activity in ABTS radical
scavenging (%) showed/demonstrated its antioxidant
effect, and EEVC exerted an inhibition of 77.33 at 200 pg/
mL. The absorbance at 734 nm indicated R* of 0.995. The
IC,, value for EEVC was 80 ug/mL compared to that of
ascorbic acid at 130 pg/mL.

Behavioural studies

Open-field test

The studies measured head dipping, rearing and line
crossing that indicated the improvement in cognitive
function. The treatment with the EEVC demonstrated a
significant effect, and the results have been shown in Table
1. For head dipping, the group II A animals (negative
control) showed significant induction of memory loss
compared to the group I A animals (control) by P<0.01
and signified the vigor of neurotoxicity. group III A
and group IV A animals were administered EEVC with
concentrations of 200 mg/kg and 400 mg/kg, respectively.
Both treatment groups exhibited a significant (P<0.01)
improvement in exploratory behaviour compared to group
IT A (negative). For line crossing, the neurodegeneration-
induced group (group IIA) showed a decrease in
exploratory behaviour (P<0.05), as compared to the
control group (group I A). The treatment group with a low
dose of 200 mg/kg (group III) and 400 mg/kg (group IVA)
exhibited significant improvement (P < 0.01 and P<0.001)
in the line crossing activity. There was also a significant
(P<0.05) dose-dependent effect that was revealed in
low-dose-treated animals (group III A, 200 mg/kg) when
compared to the high dose-treated animals (group IV A,
400 mg/kg). The administration of AICI, decreased the
number of rearing in the negative control group (group
II) by P<0.05, compared to the control group (group I).
The groups treated with 200 mg/kg (group III A) and
400 mg/kg (group IV A) EEVC exhibited a significant
increase (P<0.01 and < 0.001, respectively) in the number
of rearing. In the haloperidol-induced catalepsy model
study (Table 2), the EEVC low-dose treatment of 200 mg/
kg had a significant effect (P <0.05) only for head dipping
activity. In high-dose- (400 mg/kg) treated animals, all
the parameters significantly improved, including rearing
(P<0.05), line crossing (P<0.01) and head dipping
(P<0.01).

Y-maze test

With regard to spatial learning memory, the effects of
EEVC treatment on percentage spontaneous alternation
on the AICI, neurodegeneration group have been shown
in Table 1. The percentage alternation in the AICI,-
induced group (group II A) was significantly decreased
(P<0.001) as compared to the normal group (group I A).
In the treatment groups, the low dose and high dose of
EEVC corresponding to 200 mg/kg (group III) and 400
mg/kg (group IVA), respectively, were found to have a
greater significant improvement in terms of percentage
alternation with P<0.001, when compared with group II
A animals (negative). Moreover, a greater significant dose-
dependent effect (P<0.001) showed the group treated
with a low dose of 200 mg/kg (group IIIA), compared
to that with a high dose of 400 mg/kg (group IVA). In
the haloperidol group, the negative control animals
exhibited a significant reduction (P<0.001) in percentage
alternation, and in the treatment group, a significant
increase (P<0.001) in percentage alternation was noted
only for the high-dose-treated animals (Table 2).

Traction test

The results of the traction test showed the effect of the
EEVC treatment with regard to the enhancement of
motor coordination and cognitive function on the mice.
In the negative control group (group II A), the result of
the traction test displayed a significant decrease (P <0.05)
in the motor function of the mice, which altered the
reestablishment time when compared to group I A
(control). The group treated with a low dose of EEVC at
200 mg/kg (group IIT A) exhibited a significant increase
(P<0.01) in motor coordination as indicated by the
relatively high reestablishment time taken by the mice,
while the group of animals treated with a high dose
of EEVC at 400 mg/kg (group IVA) did not exhibit any
significant alteration in terms of the reinstatement time.
There was also a significant (P<0.05) dose-dependent
effect on animals treated with a low dose of 200 mg/kg
(group IIT) when compared with those treated with a high
dose of 400 mg/kg (group IV). The effects of the EEVC
treatment on the motor coordination and movement
ability of the mice have been presented in Table 1. For
the haloperidol-induced group, there was a significant
decrease (P<0.01) in falling time after the administration
of haloperidol in group II H. In the treatment groups,
the low dose- (group IIIH) and high dose- (group IVH)
treated animals exhibited a significant increase (P<0.05)
in falling time (Table 2).

Biochemical study

Acetylcholinesterase enzyme

The effect of EEVC treatment on acetylcholinesterase
enzyme inhibition has been presented in Table 1. In
the AIClL, neurodegeneration group, the inhibition
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Table 1. Effect of ethanolic extracts of Vaccinium corymbosum on behavioural studies and acetylcholinesterase enzyme in aluminium induced neurodegeneration in mice

Neuropharmacological studies on Vaccinium corymbosum

Open Field Exploration (counts/5 minutes) Y Maze Traction test AChE
Group Head dips Rearing Line crossings Percentage alternation Retention time (seconds) (ng/min/mg protein)
| A (Control) 51+3.05 15+2.64 134.7+17.4 97.93 £2.06 18.67+1.76 8.79+£0.67
INA (AICIS) 5.33+0.33° 3+0.577¢ 74.67 £ 8.81° 51.5+1.5° 4.333 +£1.85°¢ 16.85+1.17°
A (AICI, + 200mg/kg EEVC) 40+ 8.18° 24 + 3.60° 159 £ 4.35¢ 73.9+3.87¢° 8.00 + 1.155 10.36 + 1.35¢
IVA (AIC|3+ 400mg/kg EEVC) 48.33 +5.45¢ 13.33 £ 1.20f 221 +12.70% 110.1 £0.57¢" 22.33 +4.09% 9.00 + 1.26°

Values are expressed as mean + SEM of 6 animals. Superscript letters represent the statistical significance done by ANOVA, followed by Tukey’s multiple comparison tests. ?P < 0.001, ®P < 0.01 and °P < 0.05 indicate comparison of negative
control (group I1) with control group I. 9P < 0.001, ¢P < 0.01, and /P < 0.05 indicate comparison of group lll and IV with Il (Negative control). 9P < 0.05 and "P < 0.001 indicate the significant dose dependent effect on comparison with group IlI

and group IV.

Table 2. Effect of ethanolic extracts of Vaccinium corymbosum on behavioural studies and acetylcholinesterase enzyme in Haloperidol induced neurodegeneration in mice

Open Field Exploration (counts / 5 minutes) Y Maze Traction test AChE
Group Head dips Rearing Line crossings Percentage alternation Retention time (seconds) (ng/min/mg protein)
I H (Control) 15.75+1.49 14.25+2.3 108 +2.48 123.33+6.33 77.00 +11.88 10.11+0.70
Il H (Haloperidol) 6.00 + 0.70° 3.00+0.81° 29.5+4.51° 50.33 £4.45° 4.75 £ 0.94° 12.89+1.57
Il H (EEVC 200 mg/kg + Haloperidol) 7.75 + 0.85¢ 10.75+2.49 54.0+9.41 69.83 £5.76 41.75 + 4.36¢ 14.00+1.91
IV H (EEVC 400 mg/kg + Haloperidol) 6.75 +2.428¢ 14.00 £ 2.55¢ 74.5 £9.54¢ 98.50 £ 9.35¢ 81.25+12.83¢ 13.33+1.20

Values are expressed as mean = SEM for 6 animals. Superscript letters represent the statistical significance done by ANOVA, followed by Tukey’s multiple comparison tests. 2P< 0.001, ®P< 0.05 indicate comparison of group | H (Control) with

negative control (group IIH). °P< 0.05 ¢P< 0.01 and ¢P< 0.001 indicate comparison of group lll H and IV H with group Il H.
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was significant and indicated that there was a prompt
acetylcholinesterase (AChE)-inhibitory effect. In the
negative control group (group II A), in comparison with
the control group (group I A), there was a significant
increase (P < 0.01) in the level of enzymes, which indicated
neurodegeneration. In the treatment group, the enzyme
levels were found to be reduced, which was indicative
of neuroprotection. The groups with EEVC doses of 200
and 400 mg/kg significantly exhibited the inhibition (P <
0.05 and P < 0.01), which indicated the neuroprotective
effect, as compared to the negative control group. In the
study group with haloperidol (Table 2), the AChE in
the negative control group was slightly increased, and in
treatment groups, a slight decline was noticed; however,
no significant difference was observed.

Discussion

The present study investigated the neuroprotective effects
of EEVC. Despite there being various studies on the effects
of V. corymbosum extracts onlearning (15,31) and memory
(32, 33), our study focused on the cognitive changes with
regard to aluminium-induced neurodegeneration and
haloperidol-induced catalepsy (mechanism of AICL,).
Memory impairment was significant after the exposure of
AICI, to the mice, and it induced impaired performance
in all the three behavioural parameters, including
OFT, Y-Maze test and traction test. AICI, results in the
disturbance of cholinergic neurotransmission and is linked
to memory impairment (34,35). The administration of
EEVC in AICl,-exposed animals proved that the drug is
beneficial, and the animals exhibited improved learning,
as evidenced by increased motor coordination or function,
locomotion, exploration and cognition in all the three
different behavioural studies. Primarily, the OFT was used
as an indicator of exploratory tendencies in animal studies.
The OFT is a test used to evaluate the emotionality of
animals and entails subjecting an animal to an unfamiliar
surrounding whose rescue is obstructed by enclosed walls
(36). The Y-Maze test assesses the habituation, learning
and spatial working memory. It evaluates the memory
or cognitive functioning and the ability of the mice to
explore new surroundings. The major brain regions
involved in this test are the hippocampus, septum, basal
forebrain and prefrontal cortex (37). The traction test
measures motor coordination and movement ability that
indicates the general neuronal function. The results from
the EEVC treatment indicated that all three activities (line
crossing, rearing, head dipping) of OFT, Y-Maze test and
traction test exhibited significantly increased escalated
performance in terms of learning and memory, which
represented the neuroprotective effect. It was implied that
various neurotransmitters and reactive oxygen species
also play a role in the occurrence of haloperidol-induced
toxicity. Due to the non-selective action of haloperidol
on dopamine receptors and the blockade of post-synaptic
D2 receptors in the nigrostriatal pathway, extrapyramidal

side-effects developed (26,38-40). This might lead to
altered behaviour, and studies have suggested that there is
a significant negative impact on cognition with sustained
attention, reaction time and information-processing
speed. In our studies, it was found that the behavioural tests
exhibited improved performance in haloperidol-induced
catalepsy and behavioural changes. However, the low dose
of EEVC did not exhibit behavioural improvement in
memory; the high dose of EEVC significantly attenuated
the haloperidol-induced impairment. Aluminium is a
widely found metal and is known to cause AD, which
aggravates brain oxidative damage, induces inflammation
and promotes AP deposition. It has been reported that
the antioxidant activities of plants are promoted by
phytoconstituents, such as polyphenolic and organic
acids, and synergistic activity of various compounds.
Studies have revealed that the polyphenolic compound
exhibited antioxidant activity and is highly active in free
radical scavenging (41). V. corymbosum is a fruit that has a
high amount of flavonoids, tannins and phenolic acid (11,
13). The investigation in this study on in vitro antioxidant
potency denoted a remarkable effect in scavenging the
free radicals. AICI, increased the free radicals and induced
escalation in the AChE enzyme to cause cognitive deficits
in Alzheimer’s type of dementia and altered the cholinergic
function (42,43). The present research indicated that there
was an escalation in the AChE enzyme in AICl,-induced
neurotoxicity in the mice and the treatment with EEVC
reversed AChE. However, no major changes were observed
for the haloperidol-induced group. The promising effect
on AChE inhibition as a result of EEVC treatment on
AICl,-induced neurodegeneration showcased a protective
effect mediated through free radical scavenging potential
and improved cholinergic turnover in the brain. In
the present study, the antioxidant and neuroprotective
activity of V. corymbosum was observed and correlated
with the previous memory-related studies. It is necessary
to conduct further study on the effects of V. corymbosum
in the aspects of pro-inflammatory cytokines and
neuroendocrine regulation in transgenic AD models.

Conclusion

In conclusion, the present study provided further
evidence on the neuroprotective effect of V. corymbosum
on AlCIl,-induced cognitive dysfunction and haloperidol-
induced mood changes in Swiss albino mice. The study
demonstrated that the exhibited neuroprotective function
was related to the AChE enzyme inhibition, free radical
scavenging effect and might be caused by biogenic amine
turnover. This research concluded that V. corymbosum
could be a promising therapeutic agent for the treatment
of cognitive dysfunction.
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