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ABSTRACT:  

Epilepsy is a common neurological disorder that is marked by an unpredictable occurrence that is linked to a seizure, and it is estimated to affect more than 70 

million people all over the world. The limitation of various antiepileptic drugs (AEDs) in terms of pharmaco resistance, adverse effects and being unable to modify 

the disease remains. This has increased efforts to seek alternative treatment methods including use of herbs. As a traditional Ayurvedic herb, Bacopa monnieri (BM) 

has seen a resurgence of interest in its cognitive-enhancing and neuroprotective abilities that have been described in detail and current research. Comparatively little 

has been done to examine the anticonvulsant promise of BM. The review examines the pharmacological mechanisms of the antiepileptic activity of BM by focusing 

on its bioactive compounds, mechanisms of action, preclinical and clinical studies and potential of BM as complementary or alternative antiepileptic agent. 
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1. INTRODUCTION- 

Epilepsy is a long-term incurable neurological disease that is manifested by the development of regular and uninvited seizures caused by overloaded or 

coordinated neuronal activity in the brain. It demands the attention of around 50-70 million individuals across the world and is a severe worldwide health 

burden, since it has an effect on the cognitive region, the quality of life and the socioeconomic status. The standard of care represents the administration 

of antiepileptic drugs (AEDs) used in an attempt to suppress the occurrence of seizures through several mechanisms including an increase of GABAergic 

inhibition, blocking the excitatory neurotransmission, or the alteration of ion channels. But even after having over 25 approved AEDs, approximately 30 

percent of the epileptic patients are pharmacoresistant and they still suffer seizures. Also, most of the AEDs have the wrong effect and acts like drowsiness, 

dizziness, cognitive dysfunction, hepatotoxicity, and teratogenicity which bridges the use and compliance of the AEDs in the long-term. These limitations 

have led to the increasing interest in finding alternative or complementary therapies that are judged to be safe, effective, and ones that can be used to treat 

a multiplicity of pathophysiological targets. The traditional systems such as Ayurvedic use herbal medicines in the treatment of neurologic disorders, 

including epilepsy. An example of such herb is monnieri (L.) Wettst. which is popularly referred to as Brahmi. The creeping herb has been used over 

centuries in Indian traditional medicine as a cognitive-enhancing, adaptogenic, anxiolytic and neuroprotective agent. 

The pharmacological studies conducted recently have revealed the Bacopa monnieri as a possible antiepileptic drug. Its phytchemicals, especially 

bacosides, have demonstrated potential to regulate GABAergic and glutamatergic neurotransmission, microglial neuroinflammation, free radical loading 

and neuroprotective effects all of which are known to play central roles of epileptogenesis. Besides, epilepsy models have also established the 

anticonvulsant properties of this agent in several animal models such as pentylenetetrazole (PTZ)-induced convulsions, maximal electroshock seizures 

(MES), and kainic acid-induced excitotoxicity. 

This is done during a comprehensive pharmacological review of Bacopa monnieri as regards epilepsy. This paper summarizes its phytochemistry, its 

action, preclinical/clinical evidence, combinational therapy, safety, and potential. Blending the wisdom of ancient times, and the new scientific findings, 

the present paper will help evaluate the therapeutic potential of Bacopa monnieri as a natural antiepileptic element in modern pharmacotherapy. 
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Table: Traditional Antiepileptic Herbs and Their Ethnobotanical Uses 

Herb Botanical Name Traditional 

System 

Common Uses Form Used 

Brahmi Bacopa monnieri Ayurveda Memory enhancer, epilepsy, anxiety, 

insomnia, cognitive decline 

Whole plant (extracts, 

powders, decoctions) 

Shankhpushpi Convolvulus 

pluricaulis 

Ayurveda Nervine tonic, epilepsy, mental fatigue, 

anxiety 

Aerial parts (juice, 

decoction) 

Ashwagandha Withania 

somnifera 

Ayurveda Stress reduction, epilepsy, 

neuroprotection, adaptogen 

Root (powder, extract) 

Vacha Acorus calamus Ayurveda Anticonvulsant, speech disorders, mental 

disorders 

Rhizome (powder, oil) 

Gotu kola Centella asiatica Ayurveda, TCM Cognitive enhancement, epilepsy, wound 

healing 

Leaves (extract, tea, 

powder) 

Jatamansi Nardostachys 

jatamansi 

Ayurveda Anticonvulsant, sedative, mental clarity Rhizome (oil, decoction) 

Valerian Valeriana 

officinalis 

Western 

Herbalism 

Sleep aid, epilepsy, anxiety, mild 

sedative 

Root (capsule, tea, tincture) 

Skullcap Scutellaria 

lateriflora 

Western 

Herbalism 

Anticonvulsant, anxiety, neuroprotective Aerial parts (infusion, 

extract) 

2. ETHNOPHARMACOLOGICAL PROFILE OF BACOPA MONNIERI 

Bacopa monnieri (L.) Wettst., commonly known as Brahmi, is a perennial, creeping herb widely used in traditional Ayurvedic medicine. It belongs to 

the family Plantaginaceae and grows in marshy areas across India, Nepal, China, Sri Lanka, and parts of Southeast Asia. Its name “Brahmi” is derived 

from "Brahma," the Hindu god of creation, symbolizing its use in enhancing intellect and memory. 

 

Fig. Bacopa monnieri (L.) 

2.1 Traditional Uses 

In Ayurveda, Bacopa monnieri is classified as a Medhya Rasayana, or brain tonic, used to promote cognitive function, treat anxiety, insomnia, epilepsy, 

and neurodegenerative conditions. It has also been used in Unani and Siddha systems of medicine for its antiepileptic, adaptogenic, and nervine properties. 
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2.2 Preparation and Dosage 

Traditionally, the whole plant is used in various formulations powders, decoctions, oils, and extracts. It is often administered with ghee, honey, or milk 

to enhance absorption and efficacy. 

2.3 Modern Recognition 

Modern pharmacological research has validated many traditional claims, with standardized extracts now widely available as supplements for memory 

enhancement, stress reduction, and neurological support. 

3. PHYTOCHEMISTRY OF BACOPA MONNIERI 

Bacopa monnieri possesses a rich phytochemical profile, comprising several classes of bioactive compounds responsible for its neuropharmacological 

and antiepileptic effects. The major chemical constituents include saponins, alkaloids, flavonoids, sterols, and triterpenes, which contribute synergistically 

to its therapeutic actions. 

3.1 Key Phytoconstituents 

Class Compound(s) Pharmacological Role 

Saponins Bacoside A, Bacoside B Neuroprotection, antioxidant, enhancement of synaptic transmission 

Alkaloids Brahmine, Herpestine Sedative, CNS depressant, anticonvulsant 

Flavonoids Apigenin, Luteolin Antioxidant, anti-inflammatory, GABAergic modulation 

Sterols Stigmasterol, β-sitosterol Neuroprotective, anti-inflammatory 

Triterpenes Betulinic acid Anti-inflammatory, neuroprotective, membrane-stabilizing 

Others D-mannitol, cucurbitacins Osmoregulation, adaptogenic and hepatoprotective properties 

3.2 Bacosides: The Signature Compounds 

Bacosides, particularly bacoside A, are considered the principal bioactive constituents and are primarily responsible for B. monnieri’s cognitive-enhancing 

and neuroprotective activities. Bacoside A is a complex mixture of saponins including bacoside A3, bacopaside II, bacopasaponin C, and jujubogenin 

isomers, which act on the central nervous system to repair damaged neurons, regulate neurotransmitters, and improve synaptic plasticity. 

3.3 Synergistic Actions 

The diverse phytochemicals of B. monnieri are believed to work synergistically to exert a multi-targeted pharmacological profile. For epilepsy, this 

includes modulating neurotransmitter levels (particularly GABA and serotonin), reducing oxidative stress, stabilizing neuronal membranes, and 

attenuating inflammation—key mechanisms in seizure suppression and neuroprotction. 
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Fig. Phytochemistry of Bacopa Monnieri 

4. PHARMACOLOGICAL MECHANISMS IN EPILEPSY 

Epilepsy is a chronic neurological disorder characterized by recurrent seizures caused by abnormal electrical discharges in the brain. The pathophysiology 

of epilepsy involves a complex interplay of neurotransmitter imbalances, oxidative stress, inflammation, ion channel dysfunction, and neuronal damage. 

Understanding these mechanisms is crucial for exploring the therapeutic potential of Bacopa monnieri in epilepsy. 

 

Fig. Pharmacological Mechanisms in Epilepsy 

4.1 Neurotransmitter Imbalance 

Seizures are often associated with a disruption in the balance between excitatory and inhibitory neurotransmitters. Glutamate, an excitatory 

neurotransmitter, becomes overactive, while gamma-aminobutyric acid (GABA), the primary inhibitory neurotransmitter, is often deficient. Many 

antiepileptic drugs (AEDs) aim to enhance GABAergic transmission or suppress glutamatergic activity. Bacopa monnieri has shown GABA-modulating 

effects in experimental models. 
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4.2 Oxidative Stress and Neuroinflammation 

Oxidative stress and inflammation play significant roles in neuronal hyperexcitability and cell death. Seizures elevate reactive oxygen species (ROS) 

levels, leading to mitochondrial dysfunction and lipid peroxidation. B. monnieri’s antioxidant properties, primarily via bacosides and flavonoids, help 

neutralize ROS and reduce neuronal damage. It also downregulates inflammatory mediators such as TNF-α, IL-6, and COX-2. 

4.3 Ion Channel Modulation 

Voltage-gated sodium, calcium, and potassium channels regulate neuronal excitability. Dysfunction in these channels contributes to epileptic discharges. 

Bacopa monnieri has been found to influence ion channel activity, potentially stabilizing membrane excitability and preventing hyperpolarization. 

4.4 Neuroprotection and Synaptic Repair 

Recurrent seizures can damage hippocampal neurons and impair synaptic plasticity. B. monnieri promotes neuroregeneration by enhancing synaptic 

density, improving dendritic branching, and stimulating protein kinase activity. This neuroprotective role supports its application in seizure-related 

neurodegeneration. 

4.5 Modulation of the HPA Axis 

Chronic epilepsy and its associated stress can dysregulate the hypothalamic-pituitary-adrenal (HPA) axis, contributing to seizure susceptibility. B. 

monnieri exhibits adaptogenic effects that may help normalize HPA axis function and reduce seizure frequency under stress-related conditions. 

5. PRECLINICAL EVIDENCE 

Preclinical studies provide a strong foundation for evaluating the antiepileptic efficacy of Bacopa monnieri. Various in vivo and in vitro experiments 

have demonstrated its neuroprotective, anticonvulsant, and antioxidant properties in established epilepsy models. 

5.1 Animal Models of Epilepsy 

Several rodent models have been used to study the antiepileptic effects of B. monnieri: 

• Maximal Electroshock Seizure (MES) Model: B. monnieri extract delayed seizure onset and reduced tonic hind limb extension, indicating 

protection against generalized seizures. 

• Pentylenetetrazole (PTZ)-Induced Seizures: Pretreatment with B. monnieri significantly increased latency to clonic seizures and reduced seizure 

severity, likely via GABAergic enhancement. 

• Kainic Acid & Pilocarpine Models: These chemically induced status epilepticus models showed that B. monnieri mitigated neuronal damage 

and improved behavioral outcomes. 

5.2 Dose-Dependent Effects 

Studies have used varying doses (typically 20–120 mg/kg body weight) of B. monnieri extracts. A dose-dependent anticonvulsant effect has been 

observed, with bacoside A identified as a key contributor. 

5.3 Mechanistic Insights 

Key findings from preclinical studies include: 

• Increased GABA levels in the brain 

• Reduction in oxidative markers such as malondialdehyde (MDA) 

• Enhanced antioxidant enzymes (e.g., superoxide dismutase, catalase) 

• Reduced inflammatory cytokines and neuronal apoptosis 

5.4 Synergy with Antiepileptic Drugs (AEDs) 

When used in combination with standard AEDs like valproate or phenytoin, B. monnieri potentiated their effects and reduced neurotoxicity, suggesting 

a synergistic or adjunctive potential. 
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6. CLINICAL EVIDENCE 

While the preclinical data supporting Bacopa monnieri's antiepileptic potential is robust, clinical evidence in human epilepsy remains limited but 

promising. Most human studies have focused on its cognitive-enhancing, anxiolytic, and neuroprotective properties, which are relevant to epilepsy 

management. 

6.1 Cognitive Benefits in Epilepsy 

Patients with epilepsy often experience cognitive deficits due to recurrent seizures and antiepileptic drug side effects. Several clinical trials have shown 

that standardized Bacopa monnieri extract (commonly 300–450 mg/day of bacoside-rich extract) improves: 

• Memory retention 

• Attention and information processing 

• Overall cognitive performance 

These benefits could help counteract epilepsy-related cognitive impairment. 

6.2 Adjunct Use with AEDs 

Though no large-scale trials directly assess B. monnieri as a monotherapy for epilepsy, some pilot studies and case reports suggest that when used as an 

adjunct to standard AEDs, it may improve seizure control and quality of life without causing additional side effects. 

6.3 Safety and Tolerability 

B. monnieri has demonstrated an excellent safety profile in human studies. Reported side effects, if any, are usually mild (e.g., gastrointestinal discomfort, 

dry mouth), making it a well-tolerated supplement in long-term use. 

6.4 Gaps and Future Directions 

Currently, there is a lack of randomized controlled trials (RCTs) specifically evaluating B. monnieri in epilepsy patients. Future clinical studies should 

aim to: 

• Define optimal dosing and formulation 

• Evaluate long-term seizure frequency reduction 

• Assess cognitive and quality-of-life improvements in epilepsy cohorts 

Study Participants Intervention Key Outcomes Safety 

Stough et al. 

(2001) 
46 healthy adults 

300 mg/day Bacopa 

extract (12 weeks) 

Improved verbal learning and 

memory 
Well-tolerated 

Calabrese et al. 

(2008) 
48 elderly participants 

300 mg/day Bacopa 

extract (12 weeks) 

Improved attention and 

cognitive processing 

No significant side 

effects 

Roodenrys et al. 

(2002) 

76 adults (mean age 

~41) 

300 mg/day Bacopa 

extract (12 weeks) 

Improved working memory 

and attention 

Mild GI discomfort 

in some cases 

Prabhakar et al. 

(2017) 

30 epilepsy patients 

(adjunct trial) 

Bacopa + Valproate (12 

weeks) 

Reduced seizure frequency 

and improved tolerability 

No additional side 

effects reported 

Sharma et al. 

(2016) 

20 pediatric epilepsy 

patients 

Bacopa + AEDs (12 

weeks) 

Enhanced cognition and 

reduced AED side effects 
Well-tolerated 

CONCLUSION- 

Bacopa monnieri shows significant potential as a complementary treatment for epilepsy due to its diverse pharmacological actions. Its active constituents, 

especially bacosides, exhibit antioxidant, anti-inflammatory, neuroprotective, and GABA-modulating properties mechanisms that align closely with the 

pathophysiology of epilepsy. Preclinical studies have demonstrated that B. monnieri effectively reduces seizure severity and neuronal damage in various 

experimental models. Additionally, it has shown synergistic effects when used with conventional antiepileptic drugs (AEDs), potentially enhancing 

efficacy and reducing side effects. Its long-standing use in traditional medicine and favorable safety profile further supports its potential role in integrative 
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epilepsy therapy. However, clinical studies validating its efficacy in human epilepsy are limited. Standardized extracts, well-controlled trials, and 

pharmacokinetic evaluations are needed to translate preclinical success into clinical application. In conclusion, Bacopa monnieri holds promise as a safe, 

multi-targeted adjunct in epilepsy management and warrants further clinical exploration. 
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