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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.1 De-
pression is a prevalent medical or mental illness that af-
fects 10%-30% of the global population.2 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.3–6 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.7 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).8 
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.8

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.9,10 The World Health 
Organization reports that over 75% of those usually use 
herbal medicines to meet their daily health needs.11,12 
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”.13,14 This species is current-
ly distributed in the north, north-east, southeast, cen-
tral-west, and south areas.15 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.14,16–18 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.19,20 

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.21  

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.20

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.22 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, 
VII, VIII, 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:

Hole cross test
As stated, the research was carried out by Uddin et al.23 
A cage measuring 0.30×0.20×0.14 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.

Hole board test
The technique mentioned above was employed in a 
study by Sheikh et al.24 The present investigation em-
ployed a level base of 0.9×0.9 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 
III, 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.

 
 

Inhibition	(%) =
Mean	No. of	head	dips	(control) − Mean	No. of	head	dips	(test)

Mean	No. of	head	dips	(control) × 100 

 

Open field test 

The investigation described in this study was conducted by Anisuzzman et al.25 The test apparatus consisted 

of a flat field measuring 0.5 m2 with a square pattern. One side of the field had squares painted in alternating 

black and white, resembling a chessboard. The mechanical 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 
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Statistical analysis 

Data were analyzed using SPSS statistical tools, version 20, IBM, Chicago, IL, USA. Findings were 
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Results 

Phytochemical screening 

The phytochemical composition of the extracts, as depicted in Table 1, revealed the existence of various 
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and terpenoids. The methanol extract (ME) did not include steroids, glycosides, or terpenoids, while the 

acetone extract (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 + + + 
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Statistical analysis
Data were analyzed using SPSS statistical tools, version 
20, IBM, Chicago, IL, USA. Findings were expressed as 
mean±standard 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 - - +

Terpenoids - + +

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

Group Dose (mg/kg) Latent period Sleeping time 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 4.3±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±4.02 451.66z**

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±0.19 201.4±6.19 666.89**
a 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’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

Group Dose
Number of movement (% of movememts imhibition)

0 min 30 min 60 min 90 min 120 min

Control 10 mL/kg 4.8±0.58 5.4±1.21 4.2±0.58 4.8±0.80 4.4±0.51

Standard 1 2.0±0.55** 1.8±0.58** 2.6±0.24** 2.2±0.49** 1.2±0.37**

ME 100 3.8±0.20 3.6±0.60* 4.2±0.73 3.6±1.83* 3.8±0.37

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±0.98* 2.8±0.37** 4.8±1.24 3.8±1.77 3.0±0.63**

AE 200 4.0±0.77 3.8±0.73* 2.6±1.03** 2.4±0.40** 2.0±0.45**

ETAE 100 6.4±0.68 4.2±1.02 4.8±1.11 6.2±1.59 4.2±0.86*

ETAE 200 3.6±0.40* 3.8±0.66 3.8±0.97 3.0±0.63** 2.6±0.24**
a 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 
methoda

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**
a 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

Group Dose
Number of movement (% of movememts imhibition)

0 min 30 min 60 min 90 min 120 min

Control 10 mL/kg 44.4±2.99 41.2±2.06 45.6±1.89 43.0±2.59 43.6±1.6

Standard 1 15.4±3.85** 17.2±4.29** 19.6±3.23** 19.6±3.74** 20.6±2.66**

ME 100 33.4±2.58 30.6±2.62* 32.4±2.18* 29.8±1.39** 31.6±2.71*

ME 200 26.6±1.94** 28.6±1.97* 22.2±1.24** 25.4±1.33** 25.8±1.66**

AE 100 35.8±1.77 34.6±1.44 33.6±2.25 31.0±1.70 32.6±2.11

AE 200 28.6±0.93* 29.2±1.69* 25.0±1.14** 27.8±1.07** 28.2±1.85*

ETAE 100 35.2±3.77 30.4±3.17* 24.2±3.31** 23.0±2.61** 28.4±1.83*

ETAE 200 29.0±1.38* 28.8±1.07** 27.4±3.04** 29.2±2.08* 28.4±1.70**
a 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

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.26 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.27–29 The 
conductivity of chloride or GABA performance can be 
improved by simultaneous voltage depression of the Ca2+ 
channel.29 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.31,32

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.33–35 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.36–41 By activating protein kinase 
C and inducing cell survival genes to produce transcrip-
tional factors, flavonoids and steroids are psychocinom-
atic.42 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.43,44

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.
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