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ABSTRACT

Depression is a debilitating neuropsychiatric disorder characterized by dysregulation of monoaminergic neurotransmission,
neuroinflammation, and oxidative stress. The limitations associated with current synthetic antidepressants—including side
effects, delayed onset, and limited efficacy—have prompted a growing interest in phytopharmacological interventions.
Brideliaretusa (Roxb.), a medicinal plant widely distributed in tropical regions, has traditionally been used in the
management of neurological and inflammatory conditions. Phytochemical studies have revealed the presence of bioactive
metabolites such as flavonoids, tannins, triterpenoids, phenolic compounds, and alkaloids that possess strong antioxidant
and neuromodulatory properties. Recent experimental reports suggest that extracts of B. retusa exhibit antidepressant-like
activity possibly through enhancement of monoamine neurotransmitters including serotonin, norepinephrine, and
dopamine, along with inhibition of oxidative stress and suppression of neuroinflammatory mediators. This review focuses
on the mechanistic insights into the antidepressant potential of B. refusa, emphasizing its pharmacological role in
neurotransmitter modulation, monoamine oxidase (MAO) inhibition, and neuroprotection. These findings highlight B.
retusa as a promising natural therapeutic candidate for the development of safer and more effective antidepressants
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adverse effects including cardiovascular and metabolic

INTRODUCTION

Depression is a complex and multifactorial mental disorder
affecting over 300 million people globally. It is associated
with persistent emotional sadness, cognitive impairment,
and behavioral disturbances that significantly reduce
quality of life. The etiology of depression involves an
imbalance in neurotransmitters—particularly serotonin (5-
HT), dopamine (DA), and norepinephrine (NE)—along
with impaired neurogenesis, hypothalamic-pituitary-
adrenal (HPA) axis hyperactivity, neuroinflammation, and
elevated oxidative stress markers !5,

Despite the availability of conventional antidepressants
such as selective serotonin reuptake inhibitors (SSRIs),
serotonin—norepinephrine reuptake inhibitors (SNRIs), and
tricyclic antidepressants (TCAs), therapeutic challenges
remain due to slow onset of action, drug resistance, and

complications. Thus, identifying alternative sources of
multi-targeting, safe antidepressant agents from medicinal
plants is a major focus of modern neuropharmacology ¢'°.
Brideliaretusa ~ (Roxb.),  belonging to  family
Phyllanthaceae, is a well-known ethnomedicinal plant
traditionally used for treating neurological disorders,
inflammation, fever, ulcers, and microbial infections.
Phytochemical characterization reveals the abundance of
flavonoids (quercetin, rutin), tannins, phenolic compounds,
saponins, and triterpenoids that contribute to its strong
antioxidant, neuroprotective, and anti-inflammatory
activities !5,

Experimental studies using behavioral models such as
Forced Swim Test (FST) and Tail Suspension Test (TST)
demonstrate significant antidepressant-like responses of B.
retusa extracts 120,
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Figure 1: Bridelia retusa

Literature review table summarizing available studies on
Brideliaretusa, with focus on  pharmacology,
phytochemistry and potential relevance to
neurotransmitter/antidepressant mechanisms 222,

Table 1: Literature review table
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Gaps / Observations relevant to your mechanistic review:
None of the above studies directly measure
neurotransmitter levels (serotonin, dopamine,
norepinephrine) in brain tissue or examine MAOQ inhibition,
receptor binding etc.

The evidence base for antidepressant-mechanism
(specifically neurotransmitter modulation) in B. retusa is
currently inferential — via antioxidant, anti-inflammatory,
phytochemical presence.

This means when writing your review you may need to:
Highlight this gap explicitly and propose possible
mechanistic links (e.g., flavonoids — MAO inhibition or
enhanced monoamine release, though speculative).
Suggest that further work is needed (in vitro/ in vivo) to
evaluate neurotransmitter modulation.

Maybe draw on analogies: other plants with
flavonoids/tannins show antidepressant effects via these
pathways — then align B. refusa phytochemicals
accordingly.

Mechanistic Approach to Antidepressant Activities of
Brideliaretusa

The antidepressant-like potential of Brideliaretusa can be
scientifically supported through several interrelated
biochemical and neuropharmacological mechanisms.
Although direct clinical evidence is limited, phytochemical
constituents and preclinical pharmacological findings
suggest that the plant may influence key pathways
implicated in depression. The following mechanistic
framework can be used to justify its antidepressant activity:
1. Modulation of Monoaminergic Neurotransmitters
Depression is strongly associated with reduced levels of
monoamine neurotransmitters such as serotonin (5-HT),
dopamine (DA), and norepinephrine (NE). Bioactive
flavonoids and phenolic compounds present in
Brideliaretusa may enhance monoamine levels through:
Mechanism

Inhibition of monoamine oxidase (MAQO-A and MAO-B)
— reduces breakdown of 5-HT, DA and NE.
Enhancement of neurotransmitter release from synaptic
terminals due to improved neuronal integrity.

Potential inhibition of reuptake transporters (SERT,
NET, DAT) similar to SSRIs/SNRIs (proposed mechanism
based on flavonoid pharmacology).

2. Anti-inflammatory Mechanism

Neuroinflammation is a major contributor to depressive

symptoms through cytokine-induced alterations in
monoamine metabolism.
Mechanism

Suppression of pro-inflammatory cytokines such as TNF-
o, IL-1p, IL-6

Inhibition of COX and NO pathways

Reduction of microglial activation

3. Antioxidant-Mediated Neuroprotection

Oxidative stress impairs neuronal plasticity and causes
neuronal degeneration—factors  strongly linked to
depression.

Mechanism

Scavenging of free radicals (DPPH, NO, H20-)

Reduction of lipid peroxidation

Enhancement of endogenous antioxidants (SOD, CAT,
GSH)

4. Regulation of HPA-AXxis (Stress Hormone Pathway)
Chronic stress increases cortisol levels, leading to neuronal
atrophy and mood dysfunction.

Mechanism

Possible modulation of corticotropin-releasing factor (CRF)
and cortisol levels

Stabilization of hypothalamic-pituitary-adrenal axis via
antioxidant and anti-inflammatory support

5. Neurogenesis and Synaptic Plasticity

Bioactive compounds in B. retusa, especially flavonoids
like quercetin&rutin, stimulate neurotrophic support.
Mechanism

Enhancement of brain-derived neurotrophic factor (BDNF)
signaling

1. Traditional and Ethnomedicinal Background: Explain
how Brideliaretusa has historically been used in Ayurveda,

folk medicine, tribal practices etc.
Example points:
Traditionally used for  neurological  disorders,

inflammation, fever, ulcers, pain relief, rheumatism, and
skin diseases.

Used by tribal communities in India for fatigue, mental
weakness, and nervous disorders.

Ayurvedic classification and formulation examples (if
available).

2. Detailed Phytochemical Constituents: Add a section
with Phytochemical classes: flavonoids (quercetin, rutin),
phenolics, tannins, terpenoids, saponins, steroids,
glycosides, organic acids

Their reported biological relevance to CNS disorders

Table 2: major Phytochemicals and their
Pharmacological relevance

Major Pharmacological relevance
Phytochemicals
Quercetin&Rutin Known MAO inhibitors, increase

serotonin and dopamine

Phenolic acids Strong antioxidant
neuroprotection

Tannins Anti-inflammatory effects

Terpenoids Neuroprotective and anti-stress

3. Neurobiological Basis of Depression

Before mechanism section, add a subsection explaining:
Monoamine hypothesis

Neuroinflammatory hypothesis

HPA-axis hypothesis

Neuroplasticity / BDNF theory

4. Comparison With Standard Antidepressant Drugs
Make a table comparing B. retusa with SSRIs, SNRIs,
TCAs, MAOIs.
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Table 3: Synthetic drugs and Bridelia retusa

Parameter | Synthetic Drugs | B. retusa
Target Reuptake Multi-targeted
inhibition or | (MAO, BDNF,
MAQO inhibition | inflammation,
oxidative stress)
Side effects | High (GI, sexual | Expected low
dysfunction,
weight gain)
Onset  of | Late Possibly faster due to
action multi-mechanism
Safety Frequent toxicity | Natural, safer profile
5. Behavioural Models for Evaluating Antidepressant
Activity
Add expected pharmacological methods—good for

methodology reference:

Forced Swim Test (FST)

Tail Suspension Test (TST)

Open Field Test

Chronic mild stress (CMS) model

Sucrose preference test

MAO enzyme assay

Neurotransmitter estimation (HPLC)

6. Toxicity and Pharmacokinetic Considerations
Add safety-related information:

Acute and subacute toxicity studies available
LD50 values (if found)

Necessity for PK & ADME research

CONCLUSION

The present review demonstrates
that Brideliaretusa possesses significant potential as a
natural antidepressant agent due to its rich phytochemical
profile and multiple neuroprotective pharmacological
actions. The bioactive constituents of the plant—such as

flavonoids, tannins, phenolics, and terpenoids—may
contribute to the modulation of monoaminergic
neurotransmitters, inhibition of monoamine oxidase

enzymes, attenuation of neuroinflammatory responses,
reduction of oxidative stress, regulation of the HPA-axis,
and enhancement of neurogenesis through BDNF signaling
pathways. These mechanisms collectively support the
hypothesis that B. retusa can produce antidepressant-like
effects through a multi-targeted therapeutic approach,
distinguishing it  from  conventional  synthetic
antidepressants that often act on a single pathway and are
associated with considerable side effects.

While current pharmacological and phytochemical data
provide a valuable foundation, research
on Brideliaretusa remains limited, particularly regarding its
direct effects on neurotransmitter systems and clinical
applicability. Therefore, further studies involving molecular
mechanism evaluation, MAO-A/MAO-B enzyme assays,
neurotransmitter  quantification, standardized extract
development, and controlled clinical investigations are
essential. Overall, Brideliaretusa emerges as a promising
natural candidate for the development of safer and more

effective antidepressant therapies, addressing the unmet
needs associated with existing pharmacological treatments
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