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ABSTRACT

Introduction and aim. Interest in natural products and nutraceuticals for the treatment of mental diseases such as anxiety, stress,
sadness, and psychosis has increased due to their high safety index and cost. The primary objective of this work was to analyze the
neuropharmacological attributes of leaf extracts of Tabernaemontana divaricata using models from Swiss albino mice.

Method and materials. Methanol, acetone, and ethyl acetate extracts were prepared from authenticated T. divaricata leaves.
Experiments were conducted on 170 mice to evaluate the effects of thiopental sodium on sleeping time, hole cross, hole board,
and open field behaviors. The duration of sleep caused by thiopental sodium was assessed at several doses, including 50 mg/
kg, 100 mg/kg, and 200 mg/kg of body weight. Additionally, doses of 100 mg/kg and 200 mg/kg of body weight were used in
the remaining tests.

Results. All extracts significantly increased thiopental-induced sleeping time in a dose-dependent manner, with maximum
effects observed at 200 mg/kg (methanol: 684.77%, acetone: 655.63%, ethyl acetate: 666.89%). Locomotor and exploratory
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behaviors were reduced in all behavioral models, including a significant decrease in head dips and square crossings (p<0.01),

supporting central nervous system depressant activity.

Conclusion. The study reveals that extracts of T. divaricata exhibit depressive and hypnotic effects on the central nervous sys-

tem, indicating the need for further research.

Keywords. diazepam, GABA, locomotive behavior, neuropharmacological properties, Tabernaemontana divaricata, thiopental

sodium

Introduction

In today’s world, neuroprotective and neuropharma-
cological agents are crucial to improving attention and
brain memory in people with depression and stress.! De-
pression is a prevalent medical or mental illness that af-
fects 10%-30% of the global population.? Psychiatric
conditions, also known as psychiatric diseases, are men-
tal health issues affecting various aspects of life. Stress, a
complex mental disorder, can lead to depression, anxiety,
and cognitive dysfunction, affecting cognitive processes
and slowing learning.’ Sedative hypnotics, which sup-
press the central nervous system and affect gamma-am-
inobutyric acid (GABA) receptors, relieve anxiety and
maintain relaxation and sleep by causing neurotransmit-
ters in the brain.” Antidepressants are drugs that mitigate
the effect of depression conditions by altering the chemi-
cal imbalanced mood and brain neurotransmitters. Com-
mon adverse drug reactions include dry throat, fatigue,
nervous anxiety, drowsiness, vertigo, stomach problems,
and cardiac arrhythmias (heart and apostasy disorders).?
The most common antidepressants are selective sero-
tonin reuptake inhibitors (SSRI). SSRIs reduce stress by
increasing serotonin levels in the brain. As one chemical
messenger, serotonine may transport impulses between
brain cells. Synthetic medications, now widely available,
can cause cognitive decline, physical dependence, and
immunity issues due to serious side effects such as respi-
ratory, digestive, and immune dysfunction.?

Plants serve as a fundamental reservoir of import-
ant medicinal compounds in worldwide healthcare.
Throughout history, humans have employed many plant
species for an extended period of time to address and
alleviate a wide range of ailments.*'® The World Health
Organization reports that over 75% of those usually use
herbal medicines to meet their daily health needs.'""
Tabernaemontana divaricata is an arboreal plant that
belongs to the family apocynaceae popularly known
as “jasmine-vane,” “dairy-two brothers,” “jasmine’,
“forquilheira and snake bark”'*!* This species is current-
ly distributed in the north, north-east, southeast, cen-
tral-west, and south areas.’® The folk medicine used in
this herb is antiophytic, vermifugal, dental antidota, an-
ti-inflammatory, and analgesic extracts; injections and
alcohol extracts of that plant.'*'*'® A variety of chemi-
cal elements such as alkaloids, triterpenoids, hormones,
flavonoids, phenylpropanoids, and phenolic acids have
been thoroughly studied and isolated from leaves, roots,
stems, and whole plant.'*?

Aim

This study evaluates the role of Indian plants in neu-
ropharmacological mouse regulation, highlighting the
benefits of sedative and hypnotic medications, which
can be manufactured from prescriptions despite possi-
ble side effects and allergic reactions.

Material and methods

Chemicals and drugs

Thiopental sodium and Diazepam are utilized as standard
medications. All required components were purchased
from the Lab Trading Laboratory, Aurangabad, India.

Plant materials

The leaves of T. divaricata were bought from Rise N’
Shine Botanical Boutique, Pune, Maharashtra, India.
Dr. K. Madhava Chetty, Director of the Botanical De-
partment of Sri Venkateswara University, Tirupati,
517502, Andhra Pradesh, India, authenticated the her-
barium. A voucher specimen no. 0972 was deposited.
After collecting the authentication certificate, the ex-
traction procedure was performed.

Drying and grinding

The leaves of T. divaricata were separated, dried, and
pulverized into a coarse powder to prevent decomposi-
tion and photochemical debasement, ensuring that the
dynamic constituents remained intact. Before the study
began, the powder was meticulously enclosed within a
container and stored in an environment that included
low temperature, lack of light, and dry conditions.

Preparation of methanol, acetone and ethyl acetate ex-
tracts

300, 350 and 350 g of granulated leaves of T. divaricata
were doused in 1000 mL, 1200 mL and 1500 mL of 95%
methanol, acetone, and ethyl acetate, respectively, in sep-
arate glass compartments for 10 days going with standard
shaking and mixing. The entire blend experienced rough
filtration through some fine white cotton material. It is
separated by Whatman filter paper and the extracts are
obtained. The extracts of methanol, acetone, and ethyl ac-
etate obtained from the leaves exhibited yield values of
2.07% w/w, 2.01% w/w, and 2.23% w/w, respectively.*

Experimental animals
170 Swiss albino mice (22-25 g) were used in the present
study and these were obtained from Flair Labs, Gujrat, In-
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dia. Both sexes of mice were between six and seven weeks
old. They were kept in animal cages, adhering to stan-
dard environmental parameters, including a tempera-
ture range of 22-25°C, a humidity level of 60-70%, and
a light-dark cycle of 12 hours each. The mice were pro-
vided with a standard pellet diet. The study was conduct-
ed following internationally recognized guidelines for the
use and welfare of laboratory animals. Flair Labs’ research
ethics committee, Surat-394315, Gujarat, India, autho-
rized our research procedures and in vivo studies (ethical
approval number: 1250/PO/RcBi/S/23/CPCSEA).

Phytochemical screening
Identify functional groups as described; phytochemical
screening of T. divaricata was performed.?

Sleeping time test

The study by Ali et al. utilized a specific methodology to
investigate the effects of three extracts on the thiopen-
tal sodium-produced sleep time test produced by thio-
pental sodium.? In this case, the mice were divided into
eleven distinct groups, each consisting of five. The con-
trol group, group I, received distilled water and diaze-
pam (0.5 mg/kg, body weight, p.o.). The standard was
utilized and acquired by group II. Groups III, IV, V, VI,
VIL, VIIL, IX, X, and XI have individually administered
all extracts at 50, 100 and 200 mg/kg body weight doses.
After thirty minutes, thiopental sodium (20 mg/kg body
weight) was administered intraperitoneally to all exper-
imental groups to induce sleep. As a result of their lack
of coordination, individual mice placed an object on a
table and recorded it. The mice were seen to promptly
suppress their right reflex after administering thiopen-
tal sodium, resulting in a sleep duration characterized
by the period between the initial inhibition. The pro-
portion of effect was obtained by employing the follow-
ing equation:

Average duration of loss of right reflex in the test group

Effect (%) = x 100
ect (%) Average duration of loss of right reflex in the control group

Hole cross test

As stated, the research was carried out by Uddin et al.?
A cage measuring 0.30x0.20x0.14 m was utilized. A di-
vider was affixed to the central location of the enclosure.
A circular aperture measuring 0.03 m in diameter was
precisely positioned at a height of 0.075 m in the frame’s
center. The experimental subjects were split into three
groups: control, standard and extract. They were then
placed on one side of the frame. After administering the
control, standard, and test samples, subsequent quantifi-
cation of the mouse’s passage through the hole connect-
ing the two chambers was conducted. This quantification
was performed in 3 minutes. The mice were divided into
eight groups, and each group had five. Group I was des-

ignated as the control group and administered distilled
water, while group II was administered diazepam, which
served as standard treatment. Methanol leaf extracts
were obtained for groups III and IV at doses of 100 and
200 mg/kg body weight, respectively. The experimental
study involved administering acetone leaf extract to two
groups, group V and group VI, at the same dosages. The
experimental subjects in groups VII and VIII received
leaf extract of ethyl acetate at the same doasges.

Movements Inhibition (%)

Mean No. of movements (control) — Mean No. of movements (test)
= X

Mean No. of movements (control)

Hole board test

The technique mentioned above was employed in a
study by Sheikh et al.** The present investigation em-
ployed a level base of 0.9x0.9 m in diameter, featur-
ing 16 evenly spaced holes. Furthermore, the height of
this stage was 0.05 m. The mice were divided into eight
groups: control, standard, and test. Each group consists
of five mice (n=>5). Group 1 was assigned to the con-
trol condition and administered distilled water. Diaze-
pam was administered orally at a dose of 1 mg/kg body
weight and served as the standard in group II. Groups
111, IV, V, VI, VII, and VIII have individually admin-
istered all extracts at 100 and 200 mg/kg body weight
doses. The study recorded the frequency of head dips
made by individual mice into monitoring holes for 10
minutes.

Mean No. of head dips (control) — Mean No. of head dips (test) y

G oy
Inhibition (%) Mean No. of head dips (control)

Open field test

The investigation described in this study was conduct-
ed by Anisuzzman et al.”* The test apparatus consisted
of a flat field measuring 0.5 m?*with a square pattern.
One side of the field had squares painted in alternating
black and white, resembling a chessboard. The mechan-
ical system used in the experiment had a compartment
height of 0.1 m. The mice were divided into eight groups,
each containing five (n=5) mice. Group I served as the
control and received distilled water. Diazepam (1 mg
/ kg, bw, po) was administered to group II as standard
treatment. Groups III, IV, V, VI, VII and VIII received
different extracts (methanol, acetone, and ethyl acetate)
at doses of 100 and 200 mg/kg body weight doses. The
number of squares moved by the animals at various in-
tervals after oral administration of the test substances
was recorded.

Mean No.of movements (control)-Mean No.of movements (test)

100

100

S ) —
Movements inhibition (/o) Mean No.of movements (control)

X 100
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Statistical analysis

Data were analyzed using SPSS statistical tools, version
20, IBM, Chicago, IL, USA. Findings were expressed as
meanztstandard error of the mean (SEM). Additionally,
a single-way ANOVA accompanied by a post hoc Dun-
nett test for sleep time, hole board, hole cross and open
field tests were used to compare groups.

Results

Phytochemical screening

The phytochemical composition of the extracts, as de-
picted in Table 1, revealed the existence of various dis-
tinct groups of chemicals such as alkaloids, flavonoids,
saponins, tannins, steroids, gums, glycosides, and ter-
penoids. The methanol extract (ME) did not include
steroids, glycosides, or terpenoids, while the acetone ex-
tract (AE) lacked saponins or glycosides, and the ethyl
acetate extract (ETAE) lacked tannins or gums.

Table 1. The phytochemical components present in leaf
extracts of T. divaricata

Compounds ME AE ETAE
Alkaloids + + +
Flavonoids + + +
Saponins + - +
Tannins + + _
Steroids + +

Gums + +

Cardiac glycosides - - n
Terpenoids - + n

Table 2. Sleeping time in mice was induced by the effect
of. divaricata leaves extracts on thiopental-Naa

Group Dose (mg/kg) Latentperiod  Sleepingtime  Effect (%)

Control 10 mL/kg 11.8+0.37 30.2+4.71 0

Standard 0.5 2.5+0.316 199.4+7.44 660.26**
ME 50 7.0+0.71 72.6+4.01 240.4%
ME 100 43+0.49 147.8+6.74 489.4%*
ME 200 2.2+0.25 206.8+5.30 684.77%*
AE 50 6.8+0.73 66.8+3.94 221.19%
AE 100 4.0+0.32 136.4+4.02 451.662**
AE 200 3.4+0.37 198.0+5.94 655.63**
ETAE 50 6.6+0.87 76.2+4.42 252.32%
ETAE 100 5.0+0.32 142.8+6.94 472.85%*
ETAE 200 3.1+0.19 201.446.19 666.89**

2The results are presented as the mean value with the
SEM for a sample size of 5, the statistical significance was
determined using a one-way analysis of variance (ANOVA)
followed by a Dunnett’s test, the obtained were * - p<0.05,
** _ p<0.01, indicating significant differences compared to
the control group

Sleeping time test

The extracts at doses of 50, 100, and 200 mg/kg demon-
strated a substantial dose-dependent reduction in the
time to start sleep in the thiopental-induced hypnosis

procedure, mainly in the case of leaf extracts of T. di-
varicata. The results of the extracts at the beginning of
sleep were equivalent to those of the standard drug diaz-
epam. The study found that the leaf extracts of methanol,
acetone and ethyl acetate leaf extracts had a maximum
dose-dependent effect of 684.77%, 655.63%, and 666.89%
during loss of right reflex, respectively (Table 2).

Hole cross test

The hole cross test of the treated T. divaricata groups in-
dicated a reduction in activity from its rudimentary value
of 0 to 120 minutes. At doses of 200 mg/kg (p<0.01), the
maximum inhibition of locomotor activity was observed,
which was similar to the standard diazepam (Table 3).

Table 3. Neuropharmacological potential test of
T.divaricata leaf extracts by hole cross methoda

Number of movement (% of movememts imhibition)

Group  Dose . . . . .
Omin 30 min 60 min 90 min 120 min

Control  10ml/kg 4.8+058  54+121 424058 4.8+080  4.4+0.51
Standard 1 20+055%* 1.8+0.58**  2.6+0.24** 22+0.49** 1.2+£037**
ME 100 384020 3.6+0.60* 424073 3.6+1.83* 3.8+037
ME 200 3.0+1.22%* 3.6+0.68* 2.8+0.86** 3.2+0.86* 2.6+0.68**
AE 100 3.4+098* 28+037**  48+124 3.8+177 3.0+0.63*
AE 200 40+077 3.8+0.73*  2.6+1.03** 244+0.40"* 2.0+045%
ETAE 100 644068 424102  48+111 624159  4.2+0.86*
ETAE 200 3.6+0.40* 381066  3.8+097 3.0+0.63** 2.6+0.24**

2 the results are presented as the mean value with the

SEM for a sample size of 5, the statistical significance was
determined using a one-way analysis of variance (ANOVA)
followed by a Dunnett test, the obtained p values were

* - p<0.05, * — p<0.01, indicating significant differences
compared to the control group

Hole board test

At the dosage amount of 100 mg/kg and 200 mg/kg body
weight (p<0.01) of extracts from T. divaricata leaves, the
number of holes transported by mice was substantially
reduced from its original amount at 0 to 120 min. The
outcome demonstrated that the leaf extracts of metha-
nol, acetone, and ethyl acetate showed 31.19, 36.14, and
30.70% inhibition at the given doses, and the 67.34% in-
hibition was higher for the standard diazepam (Table 4).

Open field test

At administered dosages of 100 mg/kg and 200 mg/kg
of body weight, leaf extracts significantly reduced the
number of squares moved by mice compared to the ini-
tial count at 0 to 120 minutes (p<0.01). The study found
that the methanol extract of the T. divaricata plant in-
hibited locomotive activity in mice, with a maximum
inhibition of 40.8%, similar to the 45.1% inhibition of
the acetone extract, and for the ethyl acetate extract
39.1% inhibition. This suggests leaf neuro-modulatory
properties (Table 5).
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Table 4. Neuropharmacological potential test of
extracts from T. divaricata leaves using the hole board
method®

Group Dose (mg/kg) Number of head dips Inhibition (%)
Control 10 mL/kg 44.4+1.86 0

Standard 1 17.2£1.24 67.34**
ME 100 33.8+3.43 23.87*
ME 200 27.8+2.29 31.19**
AE 100 29.8+2.08 36.14**
AE 200 29.2+1.59 27.72%*
ETAE 100 32.6+1.60 19.31*
ETAE 200 28.0+1.64 30.70**

2 the results are presented as the mean value with the
SEM for a sample size of 5, the statistical significance was
determined using a one-way analysis of variance (ANOVA)
followed by a Dunnett test, the obtained p-values were

* — p<0.05, ** — p<0.01, indicating significant differences
compared to the control group

Table 5. Neuropharmacological potential test of
T. divaricata leaf extracts by open field methoda

Number of movement (% of movememts imhibition)
Omin 30min 60 min 90 min 120 min
Control 10ml/kg 4444299 4124206 456+1.89  43.0+259 43.6+1.6
Standard 1 154+3.85%* 17.2+4.29"* 19.6+3.23** 19.6+3.74** 20.6+2.66**
ME 100 3344258 30.6+2.62% 324+2.18* 29.8+£139** 31.6+2.71*
ME 200 26.6+1.94%% 28.6+1.97% 222+1.24** 254+1.33** 25.8+1.66**
AE 100 358+177 3464144 3364225  31.0+170 326+2.11
AE 200  28.6+0.93* 29.2+1.69* 25.041.14** 27.8+1.07** 28.2+1.85*
ETAE 100 3524377 304+£3.17% 2424331 23.0+£2.61% 28.4+1.83*
ETAE 200 29.0+1.38% 28.8+1.07** 27.4+3.04** 29.24+2.08* 28.4+1.70**
2 the results are presented as the mean value with the

Group  Dose

SEM for a sample size of 5. The statistical significance was
determined using a one-way analysis of variance (ANOVA)
followed by a Dunnett test, the obtained p-values were

* - p<0.05, ** - p< 0.01, indicating significant differences
compared to the control group

Discussion

Plant-derived natural medicines have historically shown
therapeutic potential, with natural chemicals common-
ly used in herbal medicines, minerals, nutritional sup-
plements, and therapeutic interventions in various
sectors. The study tested the sedative effects of T. divar-
icata on mice’s spontaneous locomotor activity. The re-
sults showed that the extracts reduced the duration and
frequency, suggesting a soothing effect. The study also
found that head tilt is correlated with cognitive condi-
tion. The findings show a statistically significant reduc-
tion in hole crossings (p<0.05, p<0.01) following the oral
administration of leaf extracts, including experimental
methanol, acetone and ethyl acetate at 200 mg/kg of body
weight (Table 3). When administering leaf extracts, two
dose amounts were used: 100 mg/kg and 200 mg/kg body
weight. Repressive activity was observed 120 minutes be-
fore extract administration was extended for 120 minutes.

However, the experimental extracts caused significant in-
hibition (p<0.05, p<0.01,), which was expanded in the
observation period from 0 minutes to 120 minutes in the
doses measured (Table 5). Tables 3 and 5 show that the lo-
comotive operation condensed with the extract supports
the CNS-depressant results (Table 3 and 5). Both experi-
ments significantly decreased mouse locomotion. GABA
is the most important inhibitory intravenous neurotrans-
mitter of the central nervous system implicated in phys-
iological and emotional processes. By modifying the
alteration of the GABA receptor in the synthesis, eclec-
tic medicine could modify the GABA system by poten-
tiating post-synaptic induced GABA inhibition.”’~** The
conductivity of chloride or GABA performance can be
improved by simultaneous voltage depression of the Ca**
channel.” The study reveals that CNS GABAergic neu-
rons can be inhibited or activated by brain neurons, en-
hancing GABA affinity and potentially increasing head
dip in animals, indicating anxiety activity. However, the
frequency of head dips related to depressing properties
was reduced.**

Dose-dependent sleep extends the sleep cycle, sug-
gesting a deep sedating effect in sleep induced by Thiopen-
tal Sodium. Thiobarbiturate sodium is part of a thiopental
pathway that contributes to sleep in humans and mice. It
has an affinity for the GABA receptor complex and induc-
es hyperpolarization of the post-synaptic neuron through
GABA-mediated mechanisms.** It promotes GABA
activity and can also hinder glutamate excitatory recep-
tors. This molecular action leads to a reduction in neu-
ronal function. A mixture of components could depend
on the therapeutic benefits of conventional remedies.
Several studies have reported the anxiolytic and sedative
properties of alkaloids, glycosides, terpenoids, and flavo-
noids. Additionally, tannin can also be attributed to non-
specific CNS depression.”**! By activating protein kinase
C and inducing cell survival genes to produce transcrip-
tional factors, flavonoids and steroids are psychocinom-
atic.* The phytochemical investigations conducted in the
extracts of T. divaricata indicated the presence of alka-
loids, flavonoids, saponins, tannins, steroids, gums and
glycosides. Bioactive compounds from nature and human
nutrition are potential pharmaceutical candidates for the
prevention of chronic diseases, the mitigation of stress-in-
duced depression and neuro-pharmacological properties
in antidepressant and anxiolytic medicines.***

Study limitations

The study on the neuropharmacological action of the
T. divaricata plant extract in a mice model has limita-
tions, as its results may not accurately represent human
neurological systems. This investigation faces limita-
tions in dosage optimization, species-specific metabolic
pathways, and detailed mechanistic investigations. The
neurochemical and behavioral results are encouraging,
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but the precise molecular processes are not fully under-
stood. The study may not consider potential toxicity or
long-term effects, and its wider use may be restricted by
a lack of research on extract standardization and inter-
actions.

Conclusion

The study found a significant correlation between the
dose administered and observed results, indicating that
the crude extracts of T. divaricata have significant neu-
ropharmacological activity. The extracts of T. divaricata
leaves show potential for sedative, anxiolytic, and anti-
convulsant properties, potentially reducing mouse lo-
comotive function and avoiding the tranquilizing side
effects of non-selective GABA agonists. Sedative com-
ponents in methanol, acetone, and ethyl acetate extracts
could be used to create insomnia treatments, but more
research is needed to understand their neuropharmaco-
logical activity.

Declarations

Funding

The authors did not receive external funding for this re-
search.

Authors’ contributions

Conceptualization, K.T.K.D. and P.D.R.; Methodolo-
gy, PPT.; Software, A.B.; Validation, M.M., ].K.G. and
K.T.K.D.; Formal Analysis, P.D.P; Investigation, P.P; Re-
sources, S.H.S.; Data Curation, K.D.; Writing - Origi-
nal Draft Preparation, K.T.K.D. and PD.R.; Writing
- Review & Editing, J.K.G.; Visualization, PD.P; Su-
pervision, K.T.K.D.; Project Administration, K. T.K.D.;
Funding Acquisition, K.T.K.D.

Contflicts of interest
There are no conflicts of interest involved in the study.

Data availability

Due to privacy concerns, the data are not publicly avail-
able, but can be accessed upon reasonable request from
the corresponding author with a signed data access
agreement.

Ethics approval

Flair Labs’ research ethics committee, Surat-394315,
Gujarat, India, authorized our research procedures and
the in vivo studies (ethical approval number: 1250/PO/
RcBi/S/23/CPCSEA).

References

1. Mukherjhee BP, Roy UMA. Neuropharmacological pro-
file of a herbal medicine formulation (Trasina) with
special reference to anti-stress activity. Indian Med J.
1990;84(8):227-231.

10.

11.

12.

13.

14.

15.

Hafiz W, Zilani MNH, Sultana NA, Isalm MM, Anisuz-
zman M, Hossain MG. Neuropharmacological potential
of Ceriscoides turgida (Roxb.) leaf and root in mice. Clin
Phytoscience. 2019;5(1):1-6. doi: 10.1186/s40816-019-
0099-x

Neekhra S, Awasthi H, Singh DP. Beneficial Effects of Sam-
bucus nigra in Chronic Stress-Induced Neurobehavioral
and Biochemical Perturbation in Rodents. Pharmacogn J.
2021;13(1):155-161. doi: 10.5530/pj.2021.13.22.

Sen P, Mediratta PK, Ray A. Effects of Azadirachta indica
A Juss on some biochemical, immunological and visceral
parameters in normal and stressed rats. Indian ] Exp Biol.
1992;30(12):1170-1175.

Bhooshitha AN, Ghosh AR, Chandan HM, Nandhini HS,
Pramod BR, Krishna KL. Review On Nutritional, Medi-
cinal and CNS Activities of Tulsi (Ocimum. Sanctum).
J Pharm Sci Res. 2020;12(3):420-426.

Bhargavi S, Shankar SRM. Dual herbal combination of
Withania somnifera and five Rasayana herbs: A phytoche-
mical, antioxidant, and chemometric profiling. ] Ayurveda
Integr Med. 2021;12(2):283-293.

Katzung BG, Masters SB, Trevor AJ. Basic & clinical phar-
macology. https://pharmacomedicale.org/images/cnpm/
CNPM_2016/katzung-pharmacology.pdf. Accessed Au-
gust 13, 2024.

Anwar N, Ahmed NZ, Shahida T, Kabiruddin K, Aslam H.
The Role of Mufarrehat (Exhilarants) in the Management
of Depression: An Evidence Based Approach. J Psychiatry.
2017;20(5). doi: 10.4172/2378-5756.1000420.

Rebaya A, Belghith SI, Baghdikian B, et al. Total phenolic,
total flavonoid, tannin content, and antioxidant capacity
of Halimium halimifolium (Cistaceae). ] Appl Pharm Sci.
2014;5(1):52-57.

Sandberg F, Corrigan D. Natural Remedies: Their Origins
and Uses. CRC Press; 2001. https://books.google.ch/book-
s?id=dOtpKTKkMcYC. Accessed August 13, 2024.
Radwan H, Hasan H, Hamadeh R, et al. Complementary and
alternative medicine use among patients with type 2 diabetes
living in the United Arab Emirates. BMC Complement Med
Ther. 2020;20(1):1-12. doi: 10.1186/s12906-020-03011-5.
Bodeker G, Ong CK. WHO Global Atlas of Traditional,
Complementary and Alternative Medicine. Vol 1. World
Health Organization; 2005.

Siqueira SM da C, Costa PS, Souza EB de, Oliveira HC
de. Bryophytes from a remnant of Atlantic Forest in the
municipality of Ubajara, Ceara State, Brazil. Hoehnea.
2011;38(4):597-608.

Boligon AA, Piana M, Kubiga TF, et al. HPLC analysis and
antimicrobial, antimycobacterial and antiviral activities
of Tabernaemontana catharinensis A. DC. ] Appl Biomed.
2015;13(1):7-18.

Marinho FE Simoes AO, Barcellos T, Moura S. Brazilian
Tabernaemontana genus: Indole alkaloids and phyto-
chemical activities. Fitoterapia. 2016;114:127-137. doi:
10.1016/j.fitote.2016.09.002



322

European Journal of Clinical and Experimental Medicine 2025; 23 (2): 316—323

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Sari R, Conterno P, da Silva LD, et al. Extraction of phe-
nolic compounds from Tabernaemontana catharinensis
leaves and their effect on oxidative stress markers in dia-
betic rats. Molecules. 2020;25(10):2391. doi: 10.3390/mo-
lecules25102391

Naidoo CM, Naidoo Y, Dewir YH, Murthy HN, El-
-Hendawy S, Al-Suhaibani N. Major Bioactive Alkaloids
and Biological Activities of Tabernaemontana Species
(Apocynaceae). Plants. 2021;10(2):313. doi: 10.3390/
plants10020313

de Almeida L, Cintra ACO, Veronese ELG, et al. Anticro-
talic and antitumoral activities of gel filtration fractions
of aqueous extract from Tabernaemontana catharinen-
sis (Apocynaceae). Comp Biochem Physiol Part C Toxicol
Pharmacol. 2004;137(1):19-27.

Henriques AT, Melo AA, Moreno PRH, Ene LL, Henri-
ques JAP, Schapoval EES. Ervatamia coronaria: chemi-
cal constituents and some pharmacological activities. J
Ethnopharmacol. 1996;50(1):19-25. doi: 10.1016/0378-
8741(95)01328-8

Patra JK, Dhal NK, Thatoi HN. In vitro bioactivity and
phytochemical screening of Suaeda maritima (Dumort):
A mangrove associate from Bhitarkanika, India. Asian Pac
J Trop Med. 2011;4(9):727-734.

Islam E, Mitra S, Nafady MH, et al. Neuropharmacological
and Antidiabetic Potential of Lannea coromandelica (Ho-
utt.) Merr. Leaves Extract: An Experimental Analysis. Evi-
dence-Based Complement Altern Med. 2022;1:p.6144733.
doi: 10.1155/2022/6144733

Ali MS, Dash PR, Nasrin M. Study of sedative activity
of different extracts of Kaempferia galanga in Swiss albi-
no mice. BMC Complement Altern Med. 2015;15(1):1-5.
doi:10.1186/s12906-015-0670-z.

Uddin SJ, Shilpi JA, Rahman MT, Ferdous M, Rouf R, Sar-
ker SD. Assessment of neuropharmacological activities
of Pandanus foetidus (Pandanaceae) in mice. Pharmaczie.
2006;61(4):362-364.

Sheikh BY, Zihad SN, Sifat N, et al. Comparative study
of neuropharmacological, analgesic properties and phe-
nolic profile of Ajwah, Safawy and Sukkari cultivars of
date palm (Phoenix dactylifera). Orient Pharm Exp Med.
2016;16:175-83. doi: 10.1007/s13596-016-0239-5
Anisuzzman M, Hasan MM, Acharzo AK, Das AK, Rah-
man S. In Vivo and in Vitro Evaluation of Pharmacologi-
cal Potentials of Secondary Bioactive Metabolites of Dal-
bergia candenatensis Leaves. Evidence-Based Complement
Altern Med. 2017;2017. doi: 10.1155/2017/5034827

Ting Wong CG, Bottiglieri T, Snead III OC. Gaba, y-hydro-
xybutyric acid, and neurological disease. Ann Neurol Off ]
Am Neurol Assoc Child Neurol Soc. 2003;54(56):S3-S12.
Morley KC, Lagopoulos ], Logge W, Chitty K, Baillie A,
Haber PS. Neurometabolite Levels in Alcohol Use Disor-
der Patients During Baclofen Treatment and Prediction of
Relapse to Heavy Drinking. Front Psychiatry. 2018;9:412.
doi: 10.3389/fpsyt.2018.00412.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Kumar K, Sharma S, Kumar P, Deshmukh R. Therapeutic
potential of GABAB receptor ligands in drug addiction,
anxiety, depression and other CNS disorders. Pharmacol
Biochem Behav. 2013;110:174-184.

Gahlot K, Lal VK, Jha S. Anticonvulsant potential of
ethanol extracts and their solvent partitioned fractions
from Flemingia strobilifera root. Pharmacognosy Res.
2013;5(4):265.

Bhosale UA, Yegnanarayan R, Pophale PD, Zambare MR,
Somani RS. Study of central nervous system depressant
and behavioral activity of an ethanol extract of Achyran-
thes aspera (Agadha) in different animal models. Int ] Appl
Basic Med Res. 2011;1(2):104.

Takeda H, Tsuji M, Matsumiya T. Changes in head-dip-
ping behavior in the hole-board test reflect the anxio-
genic and/or anxiolytic state in mice. Eur J Pharmacol.
1998;350(1):21-29.

Sultana T, Mannan MA, Ahmed T. Evaluation of central
nervous system (CNS) depressant activity of methanolic
extract of Commelina diffusa Burm. in mice. Clin Phyto-
science. 2018;4(1):1-7.

Islam MdM, Anisuzzman Md, Billah MM, et al. CNS de-
pression potential evaluation, formulation and characteri-
zation of lyophilized herbal oral cake of Terminalia Che-
bula fruits. Int ] Pharm Pharm Sci. 2020:53-60.

Akkol EK, Ilhan M, Karpuz B, Geng Y, Sobarzo-Sanchez
E. Sedative and anxiolytic activities of Opuntia ficus indica
(L.) Mill.: An experimental assessment in mice. Molecules.
2020;25(8):1844. doi: 10.3390/molecules25081844.
Fernandez S, Wasowski C, Paladini AC, Marder M. Seda-
tive and sleep-enhancing properties of linarin, a fla-
vonoid-isolated from Valeriana officinalis. Pharmacol
Biochem Behav. 2004;77(2):399-404.

Magbool S, Younus I. Anxiolytic and hypnotic ef-
fects of Cocculus laurifolius leaf extract in mice.
Bangladesh ] Pharmacol. 2019;14(1):45-53.

Takahashi RN, de Lima TCM, Morato GS. Pharma-
cological actions of tannic acid; II. Evaluation of CNS
activity in animals. Planta Med. 1986;52(4):272-275.
Soni K, Parle M. Anxiolytic Effects of Trachysper-
mum ammi Seeds in Mice. ] Pharm Sci Pharmacol.
2017;3(1):71-74.

Islam MR, Naima J, Proma NM, Hussain MS, Ud-
din SMN, Hossain MK. In-vivo and in-vitro evalu-
ation of pharmacological activities of Ardisia sola-
nacea leaf extract. Clin Phytoscience. 2019;5(1):1-11.
doi:10.1186/s40816-019-0128-9.

Bhattacharya SK, Satyan KS. Experimental me-
thods for evaluation of psychotropic agents in ro-
dents: I-Anti-anxiety agents. Indian ] Exp Biol. 1997;
35(6):565-575.

Dixit A, Singh H, Sharma RA, Sharma A. Estima-
tion of antioxidant and antibacterial activity of cru-
de extracts of Thevetia Peruviana (PERS.) K. Schum.
Int ] Pharm Pharm Sci. 2015:55-59.



A comparative study of neuropharmacological properties of Tabernaemontana divaricata (Apocynaceae) leaves extracts in a Swiss. ... 323

42.

43.

Kinda P, Zerbo P, Guenné S, Compaoré M, Ciobica
A, Kiendrebeogo M. Medicinal Plants Used for Neu-
ropsychiatric Disorders Treatment in the Hauts Bas-
sins Region of Burkina Faso. Medicines. 2017;4(2):32.
doi: 10.3390/medicines4020032

Zilani MNH, Sultana NA, Bakshi MK, Shampa
IJ, Sumi SJ, Islam O. Bioactivities of leaf and root
extract of Ceriscoids turgida (Roxb.). Orient Pharm
Exp Med. 2018;18(2):159-165.

44. Islam F, Azad MA, Pandiyan B, et al. Bioactive

extracts from the fruit rind of Limonia acidissima
L. exhibit neuro-modulatory properties in a thio-
pental-sodium sleep model in Swiss albino mice:
implications for neuro-pharmacological interven-
tions. J Biol Regul Homeost Agents. 2024;20243807. doi:
10.23812/j.biol.regul.homeost.agents.20243807.452.



	_Hlk187769603
	_Hlk182030367

