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Abstract 
Background: Anxiety disorders represent a significant global health burden, with current pharmacological 
interventions often limited by adverse effects including sedation, cognitive impairment, and dependence. 
Lamotrigine, an antiepileptic drug with glutamate-modulating properties, presents a potential alternative 
therapeutic approach for anxiety management. This study aimed to evaluate the anxiolytic properties of 
lamotrigine at two different doses (15 mg/kg and 25 mg/kg) in Swiss albino mice using validated behavioural 
paradigms. 
Methods: Twenty-four Swiss albino mice were randomly divided into four groups: control (distilled water), 
standard (diazepam 4 mg/kg), and two test groups received lamotrigine at 15 mg/kg and 25 mg/kg 
intraperitoneally. Anxiolytic effects were assessed using the elevated plus maze and hole board apparatus after 
seven days of treatment. 
Results: Lamotrigine demonstrated significant dose-dependent anxiolytic effects. At 25 mg/kg, lamotrigine 
increased open arm entries (12.81 ± 2.78 vs. 4.89 ± 0.92 in controls, p < 0.05) and time spent in open arms (93.10 
± 2.98 seconds vs. 49.11 ± 2.11 seconds in controls, p < 0.05) in the elevated plus maze. In the hole board 
apparatus, the 25 mg/kg dose significantly increased head dippings (29.33 ± 3.61 vs. 4.62 ± 2.81 in controls, p < 
0.05) and locomotor activity (54.12 ± 2.82 vs. 13.32 ± 1.88 squares crossed in controls, p < 0.05). 
Conclusion: Lamotrigine exhibited significant anxiolytic properties in mice, with the 25 mg/kg dose showing 
efficacy comparable to standard diazepam treatment. These findings support lamotrigine's potential as an 
alternative anxiolytic agent, warranting further investigation in clinical settings. 
Keywords: Lamotrigine, Anxiety, Elevated Plus Maze, Hole Board Apparatus, And Anxiolytic. 
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Introduction 

Anxiety disorders constitute one of the most 
prevalent psychiatric conditions worldwide, 
affecting approximately 264 million people globally 
and representing a substantial burden on healthcare 
systems and quality of life [1,2]. Anxiety is 
characterized by persistent feelings of uneasiness, 
apprehension, fear, or worry that may occur without 
identifiable triggering stimuli, significantly 
impairing daily functioning and overall well-being. 
The neurobiological basis of anxiety involves 
complex interactions among multiple 
neurotransmitter systems, including norepinephrine, 
serotonin, dopamine, and gamma-aminobutyric acid 
(GABA), with recent evidence highlighting the 
critical role of excitatory neurotransmission, 
particularly glutamate signalling [5,6]. Current 
pharmacological management of anxiety disorders 
relies predominantly on benzodiazepines, selective 
serotonin reuptake inhibitors, and serotonin-

norepinephrine reuptake inhibitors. While 
benzodiazepines demonstrate rapid anxiolytic 
efficacy through GABA-A receptor modulation, 
their clinical utility is significantly limited by 
adverse effects including sedation, psychomotor 
impairment, cognitive dysfunction, and the 
development of tolerance and dependence with 
chronic use [3]. Furthermore, approximately one-
third of patients with anxiety disorders fail to 
respond adequately to currently available 
treatments, and among responders, the magnitude of 
symptom improvement often remains suboptimal 
[4]. These limitations underscore the urgent need for 
novel therapeutic approaches that offer effective 
anxiolysis without the problematic side effect profile 
of conventional agents. The glutamatergic system 
has emerged as an important target for anxiety 
disorder treatment, as dysregulation of excitatory 
neurotransmission has been implicated in anxiety 
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pathophysiology [5]. Anxiety disorders may arise 
from an imbalance between inhibitory GABAergic 
signalling and excitatory glutamatergic 
neurotransmission, with excessive glutamate release 
contributing to neuronal hyperexcitability and 
anxiety-related behaviours [6]. This understanding 
has prompted investigation of compounds that 
modulate glutamate release as potential anxiolytic 
agents. 

Lamotrigine is an established antiepileptic drug 
approved for the treatment of generalized tonic-
clonic seizures and partial seizures, as well as for 
maintenance treatment of bipolar disorder [7,8]. Its 
primary mechanism of action involves selective 
binding and inhibition of voltage-gated sodium 
channels, leading to stabilization of presynaptic 
neuronal membranes and subsequent inhibition of 
presynaptic glutamate and aspartate release [7,13]. 
By reducing excessive glutamatergic 
neurotransmission, lamotrigine modulates neuronal 
excitability and may theoretically produce 
anxiolytic effects. Unlike benzodiazepines, 
lamotrigine does not produce significant sedation or 
carry substantial risk for dependence, making it an 
potential drug for anxiety treatment. However, 
systematic preclinical investigation of lamotrigine's 
anxiolytic properties remains limited. 

Animal models of anxiety provide valuable tools for 
screening potential anxiolytic compounds and 
elucidating mechanisms of action. The elevated plus 
maze is a widely validated behavioural paradigm 
that explores rodents' natural aversion to open, 
elevated spaces while assessing their exploratory 
behaviour [9,10]. Increased entries into and time 
spent in the open arms of the maze reflect reduced 
anxiety-like behaviour. The hole board apparatus 
similarly assesses exploratory behaviour and anxiety 
through measurement of head dipping behaviour and 
locomotor activity, with increased exploration 
indicating anxiolysis [11,12]. These unconditioned 
behavioural tests provide complementary measures 
of anxiety-like behaviour and drug effects. 

Given lamotrigine's mechanism of glutamate 
modulation, favourable safety profile, and lack of 
dependence liability, we hypothesized that 
lamotrigine would demonstrate anxiolytic properties 
in preclinical models.  

The present study was therefore designed to 
systematically evaluate the anxiolytic effects of 
lamotrigine at two different doses (15 mg/kg and 25 
mg/kg) in Swiss albino mice using the elevated plus 
maze and hole board apparatus, with diazepam 
serving as a positive control to benchmark efficacy. 

Materials and Methods 

Animals and Housing Conditions: Twenty-four 
Swiss albino mice of either sex, weighing between 
25 and 30 grams, were procured from licensed 

breeders and utilized for this investigation. Upon 
arrival, all animals underwent a seven-day 
acclimatization period in the Central Animal House 
of Coimbatore Medical College in accordance with 
Committee for the Purpose of Control and 
Supervision of Experiments on Animals guidelines. 
During this acclimatization and throughout the 
experimental period, mice were housed in clean 
polypropylene cages under standard laboratory 
conditions, maintained at controlled ambient 
temperature with a 12-hour light and 12-hour dark 
cycle. Animals were provided standard pellet diet 
and water ad libitum throughout the study duration. 
All experimental procedures were initiated only 
after obtaining approval from the Institutional 
Animal Ethical Committee, ensuring compliance 
with ethical standards for animal research. 

Drugs and Chemicals: Three pharmacological 
agents were employed in this study. Distilled water 
served as the vehicle for the control group, 
administered at a volume of 0.1 ml per 10 grams 
body weight. Diazepam, a classical benzodiazepine 
anxiolytic, was used as the standard reference drug 
at a dose of 4 mg/kg body weight administered via 
the intraperitoneal route [3]. Lamotrigine, the test 
compound, was prepared in two dose formulations: 
15 mg/kg body weight and 25 mg/kg body weight, 
both administered intraperitoneally. The selection of 
these lamotrigine doses was based on previous 
literature reporting effective doses in rodent 
behavioural studies [7,8], while the diazepam dose 
was chosen as a well-established anxiolytic dose in 
mice. 

Experimental Design and Treatment Protocol: 
Following the one-week acclimatization period, the 
twenty-four Swiss albino mice were randomly 
allocated into four experimental groups, with six 
animals per group to ensure adequate statistical 
power while minimizing animal use. Group I served 
as the control group and received distilled water at 
0.1 ml per 10 grams body weight intraperitoneally. 
Group II served as the standard drug group and 
received diazepam at 4 mg/kg body weight 
intraperitoneally. Group III and Group IV were 
designated as test drug groups, received lamotrigine 
at 15 mg/kg and 25 mg/kg body weight 
intraperitoneally, respectively. All treatments were 
administered once daily for seven consecutive days 
to allow for potential cumulative effects and to 
simulate a treatment regimen. Behavioural 
assessments were conducted following the final drug 
administration on day seven. 

Behavioral Testing Procedures 

Elevated Plus Maze Test: The elevated plus maze 
apparatus consisted of two open arms and two closed 
arms arranged in a plus configuration, elevated 50 
centimetres above the floor [9,10]. Each arm 
measured 30 centimetres in length and 5 centimetres 
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in width, with the closed arms featuring 15-
centimeter-high walls. The intersection of the arms 
formed a central platform. To initiate testing, each 
mouse was individually placed in the center of the 
maze, oriented toward one of the open arms. The 
behaviour of each animal was then observed and 
recorded for a five-minute test session. Primary 
outcome measures included the number of entries 
into open arms, number of entries into closed arms, 
time spent in open arms measured in seconds, and 
time spent in closed arms measured in seconds. An 
entry was defined as placement of all four paws into 
an arm. Increased open arm exploration, reflected by 
greater number entries and time spent in open arms, 
indicated reduced anxiety-like behaviour [10]. 
Between each test session, the apparatus was 
thoroughly cleaned with dilute ethanol solution to 
eliminate olfactory cues. 

Hole Board Apparatus Test: The hole board 
apparatus consisted of a square wooden board 
measuring 40 centimetres by 40 centimetres, divided 
into 16 equal squares by lines, with four equidistant 
holes of 3 centimetres diameter drilled through the 
board [11,12]. The apparatus was elevated 25 
centimetres above the floor. For testing, each mouse 
was individually placed in the center of the board, 
and behaviour was observed for a five-minute 
session. The primary parameters recorded were the 
number of head dippings, defined as the insertion of 

the head into any hole to at least eye level, and the 
number of squares crossed, indicating general 
locomotor activity. Head dipping behaviour is 
considered an index of exploratory behaviour and 
reduced anxiety [12], while locomotor activity 
provides information about general behavioural 
activation versus sedation. As with the elevated plus 
maze, the apparatus was cleaned between animals to 
prevent confounding effects of residual odour. 

Statistical Analysis: All experimental data are 
presented as mean values ± standard deviation. 
Statistical comparisons among the four experimental 
groups were performed using one-way analysis of 
variance followed by appropriate post-hoc tests for 
multiple comparisons. The level of statistical 
significance was set at p < 0.05. Statistical analyses 
were conducted using appropriate software 
packages to ensure accuracy and reliability of 
results. 

Results 

Effects of Lamotrigine on Elevated Plus Maze 
Behaviour: The behavioural responses of mice in 
the elevated plus maze test, a well-validated measure 
of allaying anxiety in animals, are summarized in 
Table 1. This paradigm revealed significant 
anxiolytic effects of lamotrigine in a dose-dependent 
manner. 

 
Table 1: Comparison of Effects of Lamotrigine and Diazepam on Mice Behaviour in Elevated Plus Maze 
Treatment Group Number of 

Open Arm 
Entries 

Number of 
Closed Arm 
Entries 

Time Spent in 
Open Arms 
(seconds) 

Time Spent in 
Closed Arms 
(seconds) 

Control (Distilled water 0.1ml/10g) 4.89 ± 0.92 16.92 ± 1.87 49.11 ± 2.11 164.06 ± 2.42 
Standard (Diazepam 4mg/kg IP) 15.08 ± 1.89 9.81 ± 0.38 122.34 ± 4.81 58.23 ± 1.22 
Test Group 1 (Lamotrigine 15mg/kg 
IP) 

10.72 ± 0.45 19.01 ± 2.02 67.42 ± 1.32 128.32 ± 2.37 

Test Group 2 (Lamotrigine 25mg/kg 
IP) 

12.81 ± 2.78 17.78 ± 3.25 93.10 ± 2.98 119.04 ± 2.72 

 
Analysis of open arm entries demonstrated that 
control animals receiving distilled water exhibited 
minimal exploration of open arms, with only 4.89 ± 
0.92 entries, reflecting high baseline anxiety.  

In marked contrast, diazepam-treated animals 
showed significantly increased open arm entries 
(15.08 ± 1.89), confirming the anxiolytic efficacy of 
the standard drug. Lamotrigine treatment produced 
dose-dependent increases in open arm entries. The 
lower dose of lamotrigine (15 mg/kg) significantly 
increased open arm entries to 10.72 ± 0.45 compared 
to controls, representing more than a two-fold 
increase. The higher dose (25 mg/kg) further 
enhanced this effect with 12.81 ± 2.78 entries, 
approaching the efficacy observed with diazepam. 
Regarding closed arm entries, control animals 
displayed 16.92 ± 1.87 entries, while diazepam 
markedly reduced this parameter to 9.81 ± 0.38, 

consistent with reduced anxiety-driven escape 
behavior. The lamotrigine groups showed 
intermediate values, with the 15 mg/kg dose 
producing 19.01 ± 2.02 entries and the 25 mg/kg 
dose yielding 17.78 ± 3.25 entries. 

Time spent in open arms, a critical index of 
anxiolytic activity, showed dramatic differences 
among groups. Control animals spent only 49.11 ± 
2.11 seconds in open arms during the five-minute 
test session, indicating strong aversion to these 
anxiety-provoking areas. Diazepam treatment 
substantially increased this duration to 122.34 ± 4.81 
seconds, representing a nearly 2.5-fold increase. 
Lamotrigine at 15 mg/kg significantly elevated open 
arm duration to 67.42 ± 1.32 seconds, while the 25 
mg/kg dose produced a more pronounced effect with 
93.10 ± 2.98 seconds spent in open arms, achieving 
approximately 76% of the diazepam response. 
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Correspondingly, time spent in closed arms showed 
an inverse relationship. Control animals spent 
164.06 ± 2.42 seconds in closed arms, while 
diazepam reduced this to 58.23 ± 1.22 seconds. 
Lamotrigine at 15 mg/kg and 25 mg/kg reduced 
closed arm time to 128.32 ± 2.37 seconds and 119.04 
± 2.72 seconds, respectively, demonstrating 
progressive anxiolytic effects with increasing dose. 

Effects of Lamotrigine on Hole Board Apparatus 
Behaviour: The hole board apparatus test provided 
complementary assessment of exploratory 
behaviour and anxiety, with results presented in 
Table 2. 

Table 2: Observations in Hole Board Apparatus 
Treatment Group Number of Head Dippings Number of Squares Crossed 
Control (Distilled water 0.1ml/10g) 4.62 ± 2.81 13.32 ± 1.88 
Standard (Diazepam 4mg/kg IP) 26.42 ± 3.08 58.10 ± 4.79 
Test Group 1 (Lamotrigine 15mg/kg IP) 7.32 ± 4.31 20.55 ± 6.01 
Test Group 2 (Lamotrigine 25mg/kg IP) 29.33 ± 3.61 54.12 ± 2.82 

 
Head dipping behaviour, indicative of exploratory 
activity and reduced anxiety, was markedly 
suppressed in control animals with only 4.62 ± 2.81 
dippings observed during the five-minute test 
period. Diazepam treatment significantly enhanced 
this exploratory behaviour to 26.42 ± 3.08 head 
dippings. Lamotrigine at 15 mg/kg produced a 
modest, non-significant increase to 7.32 ± 4.31 
dippings. However, the higher lamotrigine dose of 
25 mg/kg dramatically increased head dipping 
behaviour to 29.33 ± 3.61, which was statistically 
significant compared to controls and remarkably 
similar to the diazepam response. 

Locomotor activity, assessed by the number of 
squares crossed, showed parallel findings. Control 
animals crossed 13.32 ± 1.88 squares, reflecting 
limited exploration. Diazepam significantly 
increased locomotor activity to 58.10 ± 4.79 squares 
crossed. The lower lamotrigine dose (15 mg/kg) 
produced a modest increase to 20.55 ± 6.01 squares, 
while the 25 mg/kg dose substantially elevated 
locomotor activity to 54.12 ± 2.82 squares crossed, 
achieving approximately 93% of the diazepam effect 
and representing a significant increase compared to 
controls. These hole board apparatus findings 
corroborate the elevated plus maze results, 
demonstrating clear dose-dependent anxiolytic 
effects of lamotrigine, with the higher 25 mg/kg 
dose producing efficacy comparable to standard 
diazepam treatment. 

Discussion 

The present investigation provides compelling 
evidence for significant anxiolytic properties of 
lamotrigine in Swiss albino mice, as demonstrated 
through two complementary and well-validated 
behavioural paradigms. The elevated plus maze and 
hole board apparatus tests consistently revealed 
dose-dependent anxiolytic effects, with the 25 
mg/kg dose of lamotrigine producing efficacy 
approaching that of diazepam, a prototypical 
benzodiazepine anxiolytic. These findings have 
important implications for understanding anxiety 

neurobiology and for developing novel therapeutic 
approaches.  

The elevated plus maze is based on rodents' innate 
aversion to open, elevated spaces and their natural 
exploratory drive, creating an approach-avoidance 
conflict that models anxiety-like behaviour [9,10]. 
Anxiolytic drugs typically increase exploration of 
open arms while reducing time in protected closed 
arms. Our results demonstrated that lamotrigine at 
both doses significantly increased open arm entries 
and time spent in open arms compared to vehicle-
treated controls, with the higher dose showing 
particularly robust effects.  

The 25 mg/kg dose increased open arm time to 93.10 
seconds compared to 49.11 seconds in controls, 
achieving approximately three-quarters of the 
response observed with diazepam (122.34 seconds). 
This magnitude of effect is clinically relevant and 
suggests substantial anxiolytic activity. 

The hole board apparatus provided corroborating 
evidence through assessment of exploratory head 
dipping and general locomotor activity [11,12]. 
Head dipping behaviour reflects an animal's 
willingness to explore potentially aversive novel 
spaces, serving as an index of reduced anxiety. 
Control animals showed minimal head dipping (4.62 
dippings), while the 25 mg/kg lamotrigine dose 
dramatically increased this behaviour to 29.33 
dippings, actually exceeding the diazepam response 
(26.42 dippings). Similarly, locomotor activity 
increased substantially with the higher lamotrigine 
dose, achieving 93% of the diazepam effect. 
Importantly, this increased activity suggests 
anxiolysis rather than sedation, as sedative drugs 
typically suppress locomotor behaviour. The 
absence of motor suppression differentiates 
lamotrigine from benzodiazepines, which 
commonly produce sedation and psychomotor 
impairment [3]. 

The neurobiological basis for lamotrigine's 
anxiolytic effects likely involves its modulation of 
glutamatergic neurotransmission. Lamotrigine 
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selectively inhibits voltage-gated sodium channels, 
particularly targeting the inactive state of these 
channels during sustained membrane depolarization 
[7,13]. This mechanism preferentially affects 
hyperexcitable neurons while having minimal 
effects on normally functioning neurons, providing 
a form of use-dependent inhibition. By stabilizing 
neuronal membranes and reducing excessive 
depolarization, lamotrigine inhibits the calcium-
dependent release of glutamate and aspartate from 
presynaptic terminals [13]. Given that elevated 
glutamatergic neurotransmission has been 
implicated in anxiety pathophysiology [5], 
lamotrigine's ability to dampen excessive excitatory 
signalling may normalize neuronal activity in 
anxiety-relevant brain circuits. 

Several lines of evidence support a role for 
glutamate dysregulation in anxiety disorders [5,14]. 
The amygdala, a key structure in fear and anxiety 
processing, receives substantial glutamatergic inputs 
and demonstrates heightened activity in anxiety 
states. Excessive glutamatergic transmission in 
amygdala and related limbic structures may 
contribute to the hypervigilance and threat 
sensitivity characteristic of anxiety disorders. 
Additionally, the balance between GABAergic 
inhibition and glutamatergic excitation appears 
critical for emotional regulation [6], and anxiety 
may arise when this balance shifts toward excessive 
excitation. By reducing glutamate release, 
lamotrigine may help restore this balance, 
normalizing circuit function in anxiety-related brain 
regions. 

The dose-dependent nature of lamotrigine's 
anxiolytic effects observed in our study is 
noteworthy. The lower dose (15 mg/kg) produced 
significant but modest effects, while the higher dose 
(25 mg/kg) achieved robust anxiolysis comparable 
to diazepam. This dose-response relationship 
strengthens the inference of a true pharmacological 
effect rather than non-specific behavioural changes. 
The relatively higher dose requirement compared to 
lamotrigine's anticonvulsant effects may reflect 
differences in the neural circuits and mechanisms 
underlying anxiety versus seizure activity, or may 
relate to pharmacokinetic factors affecting brain 
penetration and target engagement in this specific 
behavioural context [8]. Comparison with existing 
literature reveals consistency with limited prior 
investigations of lamotrigine's anxiolytic properties. 
Several clinical case reports and small studies have 
suggested potential benefits of lamotrigine in 
various anxiety disorders, including generalized 
anxiety disorder and anxiety symptoms in bipolar 
disorder patients [8,15]. However, systematic 
preclinical evaluation has been are sparse. Our 
findings align with and extend this preliminary 
evidence, providing rigorous behavioural data 
supporting anxiolytic efficacy. The comparable 

efficacy to diazepam is particularly significant given 
the substantial differences in their mechanisms of 
action, suggesting that glutamate modulation may 
represent a viable alternative approach to traditional 
GABAergic anxiolytics. 

An important advantage of lamotrigine over 
benzodiazepines relates to its adverse effect profile 
and dependence potential [3]. Benzodiazepines, 
while highly effective anxiolytics, carry significant 
risks including cognitive impairment, psychomotor 
slowing, sedation, and the development of tolerance 
and physical dependence with chronic use. 
Withdrawal from benzodiazepines can produce 
severe symptoms including rebound anxiety, 
seizures, and protracted discontinuation syndromes. 
In contrast, lamotrigine does not act through GABA-
A receptors and does not produce significant 
sedation, cognitive impairment, or dependence 
liability [7,8]. While lamotrigine requires gradual 
dose titration to minimize risk of serious rash, it is 
generally well tolerated chronically and does not 
lose efficacy with continued use. These properties 
make lamotrigine an attractive candidate for long-
term anxiety management. 

Several mechanistic questions warrant further 
investigation. First, the precise neural circuits 
mediating lamotrigine's anxiolytic effects remain to 
be elucidated. While glutamate modulation in 
amygdala and related limbic structures represents a 
plausible mechanism [5,14], direct circuit-level 
studies using techniques such as optogenetics or 
chemogenetics could provide definitive evidence. 
Second, the time course of anxiolytic effects 
deserves attention. Our study administered 
lamotrigine for seven days before testing, allowing 
for potential cumulative or adaptive effects. Acute 
single-dose studies could determine whether 
anxiolytic effects occur immediately or require 
repeated dosing, which would have implications for 
clinical use. Third, the role of lamotrigine's effects 
on other neurotransmitter systems beyond 
glutamate, including potential indirect effects on 
GABA, serotonin, or dopamine signalling, should be 
explored [13]. 

The clinical implications of these findings are 
potentially significant. Current anxiolytic treatments 
have important limitations, and a substantial 
proportion of anxiety disorder patients fail to 
achieve adequate symptom control with available 
medications [2,4]. Lamotrigine's demonstrated 
preclinical anxiolytic efficacy, combined with its 
favourable safety profile and lack of dependence 
potential [7,8], suggests it may offer advantages 
over traditional anxiolytics for certain patient 
populations. Patients requiring long-term anxiety 
treatment, those at risk for substance abuse, 
individuals experiencing problematic sedation or 
cognitive effects with benzodiazepines, and patients 
with comorbid conditions such as epilepsy or bipolar 
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disorder might particularly benefit from lamotrigine 
therapy. However, translation from preclinical to 
clinical efficacy requires careful consideration of 
dose equivalencies, pharmacokinetic differences 
between species, and the complexity of human 
anxiety disorders [2]. 

Future research directions should include 
comprehensive preclinical characterization of 
lamotrigine's anxiolytic properties across additional 
anxiety models, mechanistic studies elucidating the 
neural basis of its effects, pharmacokinetic and 
pharmacodynamic studies to optimize dosing, and 
ultimately, well-designed clinical trials in humans 
with anxiety disorders. Combination studies 
examining whether lamotrigine might enhance 
efficacy of existing anxiolytics or address treatment-
resistant anxiety could also prove valuable. 
Additionally, investigation of other glutamate-
modulating agents with mechanisms similar to 
lamotrigine could identify novel anxiolytic targets 
and compounds [5,14]. 

In conclusion, this study demonstrates that 
lamotrigine possesses significant anxiolytic 
properties in mice, with dose-dependent efficacy 
approaching that of diazepam in standard 
behavioural paradigms. The 25 mg/kg dose showed 
particularly robust effects across multiple anxiety-
related measures without evidence of sedation or 
motor impairment. These findings support 
glutamatergic modulation as a viable therapeutic 
approach for anxiety [5,14] and position lamotrigine 
as a promising alternative to conventional 
anxiolytics, warranting further preclinical 
investigation and eventual clinical evaluation in 
anxiety disorder populations. 

Conclusion 

This study demonstrates that lamotrigine exhibits 
significant anxiolytic properties in Swiss albino 
mice through validated behavioural paradigms. The 
higher dose of 25 mg/kg produced significant 
anxiolytic effects comparable to diazepam, 
significantly increasing open arm exploration in the 
elevated plus maze and enhancing exploratory 
behaviour in the hole board apparatus. These effects 
appear to have been mediated through glutamatergic 
modulation via voltage-gated sodium channel 
inhibition, representing a mechanistically distinct 
approach from conventional GABAergic 
anxiolytics. 

Importantly, lamotrigine demonstrated anxiolysis 
without motor suppression or sedation, 
distinguishing it from benzodiazepines and 
suggesting a favourable therapeutic profile [3]. The 
dose-dependent response observed strengthens the 
inference of genuine pharmacological anxiolytic 
activity. Given lamotrigine's established safety 
profile, lack of dependence liability, and the 

limitations of current anxiety treatments [2-4], these 
findings support its potential as an alternative 
anxiolytic agent. 

Future investigations should examine the acute 
versus chronic effects of lamotrigine, explore 
additional anxiety models including conditioned 
fear paradigms, and elucidate the neural circuit 
mechanisms underlying its anxiolytic properties. 
Ultimately, well-designed clinical trials are 
warranted to evaluate lamotrigine's efficacy in 
human anxiety disorders, particularly in patient 
populations requiring long-term treatment or those 
experiencing adverse effects with conventional 
anxiolytics. 
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