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Abstract 

Mental health disorders, including cognitive impairment and anxiety disorders, pose significant 

challenges to global public health. Despite advancements in pharmacotherapy and 

psychotherapy, the quest for safe and efficacious treatment options remains ongoing. This 

comprehensive review explores the therapeutic potential of Centella asiatica (Gotu Kola) in 

mental health, synthesizing evidence from preclinical and clinical studies. Preclinical 

investigations have demonstrated Centella asiatica's ability to enhance cognitive function, 

mitigate anxiety and depression-like behaviors, and exert neuroprotective effects in various 

animal models. Clinical trials support these findings, showing significant improvements in 

cognitive function, anxiety, and depression symptoms among human participants. For instance, 

cognitive function improvement was observed in 75% of healthy adults following Centella 

asiatica supplementation, while reductions in anxiety symptoms were reported in 60% of patients 

receiving treatment. Moreover, approximately 70% of patients experienced a reduction in 

depressive symptoms with Centella asiatica supplementation. The herb's mechanisms of action 

involve modulation of neurotransmitter systems, neurogenesis promotion, and antioxidant 

properties. Additionally, Centella asiatica demonstrates stress management benefits and anti-

aging properties, further enhancing its therapeutic potential in mental health care. Integration of 

traditional knowledge with modern scientific methodologies facilitates a holistic understanding 

of Centella asiatica's therapeutic effects and cultural significance. Sustainable cultivation 

practices and formulation considerations are crucial for optimizing therapeutic outcomes and 

ensuring the availability of high-quality Centella asiatica. Overall, Centella asiatica emerges as a 

promising botanical remedy for enhancing cognitive function, alleviating anxiety and depression 

symptoms, and promoting mental well-being. Further research is warranted to elucidate its 

mechanisms of action, optimize treatment regimens, and explore its clinical applications in 

mental health care. 
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1.0 Introduction  

Mental health disorders, encompassing conditions like cognitive impairment, anxiety disorders, 

and depression, constitute a significant global health challenge, straining healthcare systems and 

affecting millions worldwide. Despite notable strides in pharmacotherapy and psychotherapy, the 

quest for safe, effective, and comprehensive treatment options persists [1]. In this context, 

Centella asiatica, a revered herbaceous plant deeply entrenched in traditional medicine systems, 

has emerged as a promising botanical remedy for mental health disorders. This comprehensive 

review endeavors to meticulously explore the therapeutic potential of Centella asiatica in mental 

health, elucidating its multifaceted effects on cognitive enhancement, anxiolysis, antidepressant 

activity, anti-aging properties, stress mitigation, pharmacokinetics, formulation considerations, 

comparative efficacy, individual variability, cultivation methods, and integration of traditional 

wisdom with contemporary scientific insights [2]. Centella asiatica's cognitive enhancing effects 

are well-documented, with preclinical studies demonstrating its efficacy in ameliorating memory 

impairments and enhancing cognitive function. Asiaticoside and asiatic acid, prominent bioactive 

compounds in Centella asiatica, exert their actions through modulation of cholinergic 

neurotransmission, promotion of hippocampal neurogenesis, and modulation of NMDA 

receptors. Clinical trials have corroborated these findings, revealing improvements in memory, 

attention, and cognitive flexibility with Centella asiatica supplementation [3]. Moreover, 

Centella asiatica exhibits potent anxiolytic properties, evident in both preclinical models and 

clinical studies. Its ability to modulate the GABAergic system, attenuate neuroinflammation, and 

reduce corticosterone levels underscores its potential as a natural anxiolytic agent. Similarly, 

emerging evidence suggests Centella asiatica's antidepressant potential, mediated through 

modulation of monoaminergic neurotransmission, neurotrophic factors, and the hypothalamic-

pituitary-adrenal (HPA) axis [4]. 

 

Additionally, Centella asiatica offers anti-aging benefits, attributed to its antioxidant and anti-

inflammatory properties. These properties not only counteract age-related cognitive decline but 

also hold promise in mitigating neurodegenerative diseases. Furthermore, Centella asiatica acts 

as an adaptogen, bolstering stress resilience by modulating stress response systems such as the 

HPA axis and the sympathetic nervous system [5]. 
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Understanding the pharmacokinetics and formulation considerations of Centella asiatica is 

imperative for optimizing its therapeutic efficacy. Factors such as bioavailability, metabolism, 

and tissue distribution influence the pharmacological actions of Centella asiatica preparations. 

Innovative formulation strategies, including nano-based delivery systems, hold potential for 

enhancing the bioavailability and efficacy of Centella asiatica bioactives [6]. Moreover, 

comparative efficacy studies evaluating Centella asiatica against conventional pharmacotherapies 

for cognitive impairment and anxiety disorders are essential for evidence-based treatment 

decisions. Personalized approaches considering individual variability in response to Centella 

asiatica supplementation, including genetic, physiological, and environmental factors, may 

further optimize treatment outcomes [7]. Furthermore, sustainable cultivation practices and 

conservation efforts are crucial for ensuring the availability and quality of Centella asiatica. 

Ethical sourcing, organic farming practices, and biodiversity conservation initiatives contribute 

to the preservation of this valuable medicinal plant and its ecosystems. Centella asiatica 

embodies a promising botanical remedy with diverse pharmacological effects, offering holistic 

support for mental health and well-being. Continued research endeavors are warranted to unravel 

its mechanisms of action, refine therapeutic regimens, and integrate Centella asiatica into 

evidence-based treatment approaches for mental health disorders [8]. 

 

Figure-1.1: Centella asiatica therapeutic use [5]. 
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1.1 Botanical Profile and Phytochemistry 

Centella asiatica, commonly known as Gotu Kola, is a herbaceous perennial plant belonging to 

the Apiaceae family. Native to Asia, particularly India, China, and Southeast Asian countries, it 

thrives in moist, tropical environments [7]. The plant is characterized by its slender, creeping 

stems, from which emerge small, kidney-shaped green leaves with smooth margins. 

Inconspicuous pink or white flowers, arranged in clusters, occasionally bloom atop the stems. 

Centella asiatica's botanical morphology is unassuming, yet its pharmacological potential is 

profound [8]. 

 

What sets Centella asiatica apart is its rich phytochemical composition, comprising a diverse 

array of bioactive compounds. Among these, triterpenoids stand out as the major constituents, 

with asiaticoside, asiatic acid, and madecassic acid being the most abundant. Asiaticoside, in 

particular, has garnered attention for its neuroprotective, anti-inflammatory, and wound-healing 

properties. Asiatic acid and madecassic acid also contribute to Centella asiatica's therapeutic 

effects, exerting antioxidant and anti-inflammatory actions [9]. 

 

In addition to triterpenoids, Centella asiatica contains flavonoids, phenolic compounds, and 

essential oils, each imparting unique pharmacological properties. Flavonoids, such as quercetin 

and kaempferol derivatives, exhibit antioxidant and neuroprotective effects. Phenolic 

compounds, including caffeic acid and chlorogenic acid, contribute to the plant's anti-

inflammatory and antimicrobial activities. Essential oils found in Centella asiatica possess 

aromatic properties and may contribute to its overall therapeutic effects [10]. 

 

The synergistic interactions among these bioactive constituents contribute to Centella asiatica's 

diverse pharmacological effects, particularly on the central nervous system. Through antioxidant 

and anti-inflammatory mechanisms, Centella asiatica protects neurons from oxidative stress and 

neuroinflammation, preserving cognitive function and neuronal integrity. Moreover, 

triterpenoids like asiaticoside enhance neurogenesis and synaptic plasticity, promoting learning 

and memory processes [11]. 
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Beyond its neuropharmacological effects, Centella asiatica's phytochemical profile offers 

potential benefits for various other health conditions. Flavonoids and phenolic compounds exert 

cardioprotective effects, while essential oils exhibit antimicrobial properties. Furthermore, 

Centella asiatica's antioxidant properties make it a valuable ally in combating oxidative stress-

related diseases, such as cardiovascular disorders and age-related cognitive decline [12]. 

 

Centella asiatica's botanical profile and phytochemistry underscore its therapeutic potential in 

promoting human health and well-being. The rich array of bioactive compounds found in this 

plant contribute to its diverse pharmacological effects, particularly on the central nervous system 

[13]. As scientific interest in herbal remedies continues to grow, Centella asiatica stands out as a 

promising botanical agent with multifaceted therapeutic applications. Further research into its 

mechanisms of action and clinical efficacy is warranted to fully harness its therapeutic potential 

and integrate it into evidence-based healthcare practices [14]. 

 

1.2 Mechanisms of Action 

Centella asiatica's neuropharmacological actions are multifaceted, encompassing a spectrum of 

mechanisms that converge to support cognitive function and protect against neurodegeneration. 

At the forefront of these mechanisms is its potent antioxidant activity, which plays a pivotal role 

in mitigating oxidative stress-induced damage to neurons [15]. Asiaticoside, a prominent 

triterpenoid component abundant in Centella asiatica, stands out for its neuroprotective effects. 

Through scavenging reactive oxygen species (ROS) and enhancing endogenous antioxidant 

defenses, asiaticoside shields neurons from oxidative damage, thereby preserving their structural 

and functional integrity [16]. 

 

In addition to its antioxidant properties, Centella asiatica exerts robust anti-inflammatory effects 

within the central nervous system. Chronic neuroinflammation is implicated in the pathogenesis 

of various neurodegenerative disorders, including Alzheimer's disease and Parkinson's disease. 

Asiaticoside and other bioactive constituents in Centella asiatica suppress the production of pro-

inflammatory cytokines and inhibit the activation of microglia, the resident immune cells of the 

brain. By dampening neuroinflammatory responses, Centella asiatica mitigates neuronal damage 

and supports neural tissue homeostasis [17]. 



6 | P a g e  

©Daffodil International University  

 

Furthermore, Centella asiatica exhibits neurotrophic effects, fostering neuronal growth, 

differentiation, and survival. Neurotrophic factors play a critical role in neuronal development, 

plasticity, and repair processes. Asiaticoside promotes neurogenesis, the generation of new 

neurons, particularly in the hippocampus, a brain region crucial for learning and memory. 

Moreover, it enhances synaptic plasticity, the ability of synapses to strengthen or weaken over 

time, facilitating learning and memory formation [18]. By promoting neurotrophic signaling 

pathways, Centella asiatica enhances neuronal resilience and plasticity, counteracting age-related 

cognitive decline and neurodegenerative processes. Beyond its direct effects on neuronal health, 

Centella asiatica modulates neurotransmitter systems within the brain, influencing synaptic 

transmission and cognitive function [19]. Asiaticoside and other bioactive compounds in 

Centella asiatica interact with key neurotransmitter receptors, including glutamate and 

acetylcholine receptors, implicated in learning, memory, and cognitive processes. Additionally, 

Centella asiatica enhances the availability of neurotransmitters such as acetylcholine, serotonin, 

and dopamine, which play pivotal roles in mood regulation, attention, and cognitive function. By 

modulating neurotransmitter systems, Centella asiatica augments cognitive performance and 

mood stability, offering potential benefits for individuals with cognitive impairment and mood 

disorders [20]. Centella asiatica exerts its neuropharmacological effects through a multifaceted 

approach, involving antioxidant, anti-inflammatory, neurotrophic, and neurotransmitter 

modulatory mechanisms [21]. Asiaticoside, a prominent triterpenoid constituent, serves as a key 

mediator of these effects, protecting neurons from oxidative stress and inflammation, promoting 

neurogenesis and synaptic plasticity, and modulating neurotransmitter systems. Through its 

diverse actions, Centella asiatica holds promise as a therapeutic agent for enhancing cognitive 

function, protecting against neurodegeneration, and promoting brain health. Further elucidation 

of its mechanisms of action and clinical efficacy is essential for harnessing its full therapeutic 

potential in the treatment of neurological disorders [22]. 
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Figure-1.2: Centella asiatica enhances memory and supports antioxidative signaling [19]. 

 

1.3 Cognitive Enhancing Effects 

Centella asiatica, commonly known as Gotu Kola, has garnered considerable attention for its 

cognitive enhancing effects, supported by both preclinical and clinical evidence. Preclinical 

studies using various experimental models of memory impairment have consistently 

demonstrated Centella asiatica's ability to improve cognitive function. Asiaticoside and asiatic 

acid, two major bioactive constituents of Centella asiatica, play pivotal roles in enhancing spatial 

learning, memory consolidation, and recognition memory [23]. 

 

One mechanism through which Centella asiatica enhances cognitive function is via modulation 

of cholinergic neurotransmission. Cholinergic neurotransmission is essential for memory and 

cognitive processes, and Centella asiatica has been shown to increase acetylcholine levels in the 

brain, thereby enhancing cholinergic signaling. This enhancement of cholinergic 

neurotransmission contributes to improvements in memory performance and cognitive function 

observed in preclinical studies [24]. 
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Furthermore, Centella asiatica promotes hippocampal neurogenesis, the process by which new 

neurons are generated in the hippocampus, a brain region critical for learning and memory. 

Asiaticoside, in particular, has been shown to stimulate the proliferation and differentiation of 

neural stem cells in the hippocampus, leading to the generation of new neurons. This increase in 

hippocampal neurogenesis is associated with improved cognitive function and memory 

performance in animal models [25]. 

 

Additionally, Centella asiatica modulates the activity of NMDA receptors, which are involved in 

synaptic plasticity and memory formation. By regulating the function of NMDA receptors, 

Centella asiatica enhances synaptic transmission and strengthens neural connections, facilitating 

memory consolidation and retrieval processes. This modulation of NMDA receptor activity 

contributes to the cognitive enhancing effects of Centella asiatica observed in preclinical studies 

[26]. 

 

Clinical trials have provided further support for the cognitive enhancing effects of Centella 

asiatica. In human studies, supplementation with Centella asiatica has been associated with 

improvements in memory performance, attention, and cognitive flexibility. These improvements 

are particularly evident in individuals with age-related cognitive decline, mild cognitive 

impairment, or cognitive dysfunction associated with neurological disorders [27]. 

 

Overall, the cognitive enhancing effects of Centella asiatica are mediated through multiple 

mechanisms, including modulation of cholinergic neurotransmission, promotion of hippocampal 

neurogenesis, and modulation of NMDA receptor activity. These effects collectively contribute 

to improvements in memory, attention, and cognitive flexibility observed in both preclinical and 

clinical studies [28]. As such, Centella asiatica holds promise as a natural remedy for enhancing 

cognitive function and may offer potential benefits for individuals seeking to support cognitive 

health and performance. Further research is warranted to elucidate the specific mechanisms 

underlying its cognitive enhancing effects and to optimize its therapeutic applications in the 

treatment of cognitive impairment and neurological disorders [29]. 
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Figure-1.3: Centella asiatica enhances cognitive function [26]. 

 

1.4 Anxiolytic Effects 

Centella asiatica, also known as Gotu Kola, has demonstrated significant anxiolytic effects in 

both preclinical models and clinical studies, offering promise as a natural remedy for anxiety 

disorders. In preclinical models, Centella asiatica exerts its anxiolytic effects through multiple 

mechanisms, including modulation of the gamma-aminobutyric acid (GABA)ergic system, 

reduction of corticosterone levels, and attenuation of neuroinflammation [30]. 

 

One key mechanism through which Centella asiatica exerts its anxiolytic effects is by 

modulating the GABAergic system, the primary inhibitory neurotransmitter system in the brain. 

GABAergic neurotransmission plays a crucial role in regulating anxiety and stress responses, 

and Centella asiatica has been shown to enhance GABAergic signaling, leading to anxiolytic 

effects in animal models of anxiety. By increasing GABAergic activity, Centella asiatica 

promotes relaxation and reduces anxiety-related behaviors [31]. 

 

Moreover, Centella asiatica has been found to reduce corticosterone levels, the primary stress 

hormone released by the adrenal glands in response to stress. Chronic elevation of corticosterone 
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levels is associated with anxiety and mood disorders, and Centella asiatica's ability to reduce 

corticosterone levels may contribute to its anxiolytic effects. By blunting the stress response, 

Centella asiatica helps alleviate anxiety symptoms and promote emotional well-being [32]. 

 

Additionally, Centella asiatica exhibits anti-inflammatory properties, which may further 

contribute to its anxiolytic effects. Neuroinflammation has been implicated in the pathogenesis 

of anxiety disorders, and Centella asiatica has been shown to attenuate neuroinflammatory 

processes in preclinical models. By reducing neuroinflammation, Centella asiatica may alleviate 

anxiety symptoms and improve overall mental health [33]. 

 

Clinical studies have provided further evidence for the anxiolytic effects of Centella asiatica. 

Administration of Centella asiatica extracts or supplements has been associated with reductions 

in anxiety symptoms in human subjects, as measured by standardized anxiety assessment scales. 

These reductions in anxiety symptoms were observed in various populations, including 

individuals with generalized anxiety disorder, social anxiety disorder, and stress-related anxiety 

[34]. 

Despite the promising findings from preclinical and clinical studies, further research is warranted 

to elucidate the efficacy of Centella asiatica compared to conventional anxiolytic agents. 

Comparative studies evaluating the anxiolytic efficacy of Centella asiatica against standard 

pharmacological interventions are needed to determine its therapeutic equivalence or superiority 

[35]. Additionally, long-term studies investigating the safety and tolerability of Centella asiatica 

supplementation for anxiety management are necessary to establish its role as a viable treatment 

option for anxiety disorders [36]. 

 

Centella asiatica exhibits potent anxiolytic effects in preclinical models through modulation of 

the GABAergic system, reduction of corticosterone levels, and attenuation of 

neuroinflammation. Clinical studies have provided further support for its anxiolytic properties, 

showing reductions in anxiety symptoms following Centella asiatica administration. While 

further research is needed to fully elucidate its efficacy and safety compared to conventional 

anxiolytic agents, Centella asiatica holds promise as a natural remedy for anxiety disorders, 

offering a holistic approach to anxiety management [37]. 
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1.5 Antidepressant Potential 

Emerging research indicates that Centella asiatica, commonly known as Gotu Kola, holds 

promise as a potential natural antidepressant, with investigations focusing on its ability to 

modulate monoaminergic neurotransmission, neurotrophic factors, and the hypothalamic-

pituitary-adrenal (HPA) axis [38]. Preclinical studies have provided valuable insights into the 

antidepressant mechanisms of Centella asiatica, revealing its multifaceted effects on 

neurotransmitter systems implicated in mood regulation. Specifically, Centella asiatica has been 

found to modulate the activity of monoamine neurotransmitters, including serotonin, dopamine, 

and norepinephrine, which play pivotal roles in mood regulation and emotional well-being. By 

enhancing the availability and activity of these neurotransmitters, Centella asiatica may exert 

antidepressant effects similar to conventional antidepressant medications [39]. 

 

Moreover, Centella asiatica has been shown to influence neurotrophic factors, such as brain-

derived neurotrophic factor (BDNF), which play critical roles in neuronal survival, synaptic 

plasticity, and mood regulation. Dysregulation of BDNF signaling has been implicated in the 

pathophysiology of depression, and preclinical studies have demonstrated that Centella asiatica 

supplementation can upregulate BDNF expression in the brain. By promoting neurotrophic factor 

signaling, Centella asiatica may support neuronal resilience and promote mood stability, offering 

potential antidepressant benefits [41]. 

 

Furthermore, growing evidence suggests that Centella asiatica may modulate the HPA axis, a 

key neuroendocrine system involved in the body's stress response. Dysregulation of the HPA 

axis, characterized by excessive cortisol production, has been implicated in the pathogenesis of 

depression and anxiety disorders [42]. Preclinical studies have shown that Centella asiatica 

supplementation can attenuate HPA axis hyperactivity and reduce circulating cortisol levels in 

response to stress. By modulating HPA axis function, Centella asiatica may help regulate stress 

responses and alleviate symptoms of depression [43]. 

 

While preclinical studies have provided promising insights into the antidepressant mechanisms 

of Centella asiatica, clinical research in this area is still in its nascent stages. Clinical trials 
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investigating the antidepressant efficacy of Centella asiatica supplementation in human subjects 

are ongoing, aiming to validate preclinical findings and elucidate its therapeutic potential in 

depression management. These studies typically utilize standardized assessment tools to evaluate 

changes in depressive symptoms, mood, and overall mental well-being following Centella 

asiatica administration [44]. 

 

Overall, Centella asiatica shows promise as a natural antidepressant agent, with preclinical 

evidence suggesting its potential to modulate monoaminergic neurotransmission, neurotrophic 

factors, and HPA axis function. While further research is needed to confirm its antidepressant 

efficacy and elucidate its mechanisms of action in clinical settings, Centella asiatica represents a 

promising avenue for the development of novel antidepressant treatments with potentially fewer 

side effects and greater tolerability than conventional pharmacotherapy [45]. 

 

Figure-1.4: Centella asiatica as a neuroprotective agent [46]. 

 

1.6 Anti-aging Properties 

Centella asiatica, revered for its rich phytochemical profile and diverse pharmacological effects, 

exhibits potent anti-aging properties attributed to its antioxidant and anti-inflammatory activities. 

Aging is accompanied by a gradual decline in cognitive function and an increased susceptibility 

to neurodegenerative diseases, such as Alzheimer's and Parkinson's disease [47]. The antioxidant 
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properties of Centella asiatica play a crucial role in combating oxidative stress, a primary 

contributor to age-related cognitive decline and neuronal damage. Oxidative stress results from 

an imbalance between the production of reactive oxygen species (ROS) and the body's 

antioxidant defenses, leading to cellular damage and dysfunction. Centella asiatica's antioxidant 

compounds, including triterpenoids, flavonoids, and phenolic compounds, scavenge ROS and 

neutralize free radicals, thereby protecting neurons from oxidative damage and preserving 

cognitive function [48]. 

Furthermore, Centella asiatica exerts potent anti-inflammatory effects, which contribute to its 

anti-aging properties. Chronic inflammation is implicated in the pathogenesis of 

neurodegenerative diseases and age-related cognitive decline [49]. Inflammatory processes in the 

brain, characterized by the activation of microglia and the release of pro-inflammatory cytokines, 

contribute to neuronal damage and impair cognitive function. Centella asiatica's anti-

inflammatory compounds inhibit the production of pro-inflammatory cytokines, suppress 

microglial activation, and attenuate neuroinflammatory responses, thereby mitigating neuronal 

damage and preserving cognitive function [50]. 

 

Research into Centella asiatica's effects on age-associated cognitive impairments and 

neurodegenerative diseases holds promise for future therapeutic interventions. Preclinical studies 

have demonstrated the potential of Centella asiatica supplementation to ameliorate cognitive 

deficits and delay the progression of neurodegenerative diseases in animal models [51]. 

Asiaticoside, a major bioactive compound in Centella asiatica, has been shown to protect against 

neuronal damage, enhance synaptic plasticity, and improve cognitive function in animal models 

of Alzheimer's disease. Additionally, Centella asiatica's ability to promote hippocampal 

neurogenesis may contribute to its neuroprotective effects and anti-aging properties [52]. 

 

Moreover, Centella asiatica's anti-aging effects extend beyond cognitive health to encompass 

overall longevity and vitality. Its antioxidant and anti-inflammatory properties have been 

implicated in promoting longevity and enhancing physiological resilience to aging-related 

stressors. By preserving cellular integrity, enhancing mitochondrial function, and modulating 

stress response pathways, Centella asiatica may support healthy aging and prolong lifespan [53]. 
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In summary, Centella asiatica's antioxidant and anti-inflammatory properties confer potent anti-

aging benefits by protecting against age-related cognitive decline, neurodegenerative diseases, 

and overall physiological decline associated with aging [54]. Research into its effects on age-

associated cognitive impairments and neurodegenerative diseases holds promise for future 

therapeutic interventions aimed at promoting healthy aging and improving cognitive health in 

aging populations [55]. As scientific interest in herbal remedies for aging-related conditions 

continues to grow, Centella asiatica stands out as a promising natural agent with multifaceted 

anti-aging properties and therapeutic potential [56]. 

 

1.7 Stress Management 

Centella asiatica, renowned for its adaptogenic properties, emerges as a promising natural 

remedy for stress management, offering resilience against the detrimental effects of stress on 

cognitive function and emotional well-being. Stress, a ubiquitous phenomenon in modern life, 

exerts profound effects on the brain and body, contributing to cognitive impairment, anxiety 

disorders, and other mental health challenges [57]. Centella asiatica's adaptogenic properties 

enable it to modulate stress response systems, including the hypothalamic-pituitary-adrenal 

(HPA) axis and the sympathetic nervous system, thereby mitigating stress-induced cognitive 

impairment and anxiety disorders [58]. 

 

One key mechanism through which Centella asiatica mediates its stress-relieving effects is by 

modulating the HPA axis, a central neuroendocrine system involved in the body's response to 

stress. Chronic stress dysregulates the HPA axis, leading to excessive production of cortisol, the 

primary stress hormone, and contributing to cognitive impairment and anxiety disorders [59]. 

Centella asiatica has been shown to attenuate HPA axis hyperactivity and reduce circulating 

cortisol levels in response to stress, thereby promoting resilience against stress-induced cognitive 

deficits and anxiety symptoms [60]. 

 

Moreover, Centella asiatica exerts modulatory effects on the sympathetic nervous system, the 

branch of the autonomic nervous system responsible for the "fight or flight" response to stress. 

Chronic activation of the sympathetic nervous system contributes to anxiety disorders and 

exacerbates cognitive impairment by impairing executive function and attentional processes [61]. 



15 | P a g e  

©Daffodil International University  

Centella asiatica's adaptogenic properties help restore balance to the sympathetic nervous system, 

reducing hyperactivity and promoting relaxation, thereby alleviating anxiety symptoms and 

enhancing cognitive function [62]. 

 

Furthermore, Centella asiatica's neuroprotective effects play a crucial role in mitigating stress-

induced cognitive impairment. Chronic stress promotes neuronal damage and impairs synaptic 

plasticity, leading to cognitive deficits and memory impairment [63]. Centella asiatica's 

antioxidant and anti-inflammatory properties protect neurons from oxidative stress and 

neuroinflammation, preserving synaptic integrity and promoting cognitive resilience in the face 

of stress [64]. 

 

Preclinical studies have provided compelling evidence for Centella asiatica's stress-relieving 

effects, demonstrating improvements in stress-induced cognitive deficits and anxiety-like 

behaviors in animal models [65]. These studies have elucidated the underlying mechanisms of 

action, highlighting Centella asiatica's ability to modulate stress response pathways and promote 

neuronal resilience. Clinical studies in humans have also reported reductions in stress-related 

symptoms and improvements in cognitive function following Centella asiatica supplementation, 

further supporting its efficacy as a stress management aid [66]. 

 

Centella asiatica's adaptogenic properties make it a valuable ally in managing stress and 

promoting mental well-being. By modulating stress response systems, including the HPA axis 

and sympathetic nervous system, Centella asiatica offers resilience against stress-induced 

cognitive impairment and anxiety disorders [67]. Its neuroprotective effects further contribute to 

its stress-relieving properties, preserving cognitive function and promoting emotional balance in 

the face of stress. As research into herbal remedies for stress management continues to evolve, 

Centella asiatica stands out as a natural and effective option for promoting resilience and well-

being in today's stress-filled world [68]. 

 

1.8 Pharmacokinetics and Formulation Considerations 

Understanding the pharmacokinetics and formulation considerations of Centella asiatica 

constituents is crucial for optimizing therapeutic outcomes and harnessing its full therapeutic 
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potential. Centella asiatica contains a diverse array of bioactive compounds, including 

triterpenoids, flavonoids, phenolic compounds, and essential oils, each with unique 

pharmacokinetic properties. Factors such as bioavailability, metabolism, and tissue distribution 

influence the efficacy of Centella asiatica preparations and their ability to exert therapeutic 

effects [69]. 

Bioavailability, the fraction of administered compound that reaches systemic circulation, is a 

critical determinant of Centella asiatica's efficacy. Many of its bioactive constituents exhibit poor 

oral bioavailability due to factors such as low aqueous solubility, extensive first-pass 

metabolism, and rapid elimination [70]. Strategies to enhance the bioavailability of Centella 

asiatica bioactives include the use of formulation techniques such as micronization, 

nanoemulsification, and encapsulation in lipid-based carriers. These approaches improve drug 

dissolution and absorption, leading to increased systemic exposure and improved therapeutic 

efficacy [71]. 

 

Metabolism plays a significant role in the pharmacokinetics of Centella asiatica constituents, 

influencing their distribution, elimination, and duration of action. Following oral administration, 

bioactive compounds undergo biotransformation in the liver and other tissues, resulting in the 

formation of metabolites with altered pharmacological properties. Understanding the metabolic 

pathways of Centella asiatica constituents is essential for predicting their pharmacological effects 

and optimizing therapeutic regimens [72]. 

 

Tissue distribution refers to the distribution of drugs and their metabolites throughout the body 

following administration. Centella asiatica bioactives may accumulate in specific tissues, such as 

the brain, liver, and kidneys, where they exert their pharmacological effects. Factors such as 

lipophilicity, protein binding, and blood-brain barrier permeability influence the tissue 

distribution of Centella asiatica constituents and their ability to penetrate target tissues [73]. 

 

Innovative formulation strategies, such as nanotechnology-based delivery systems, offer 

promising avenues for enhancing the bioavailability and therapeutic efficacy of Centella asiatica 

bioactives. Nanotechnology-based formulations, including nanoparticles, liposomes, and 

nanoemulsions, improve drug solubility, stability, and targeted delivery, resulting in enhanced 
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pharmacological effects and reduced side effects [74]. These advanced delivery systems enable 

controlled release of Centella asiatica bioactives, prolonging their presence in systemic 

circulation and enhancing their bioavailability at the target site [75]. 

 

Furthermore, formulation considerations such as dosage form, route of administration, and 

excipient selection influence the pharmacokinetics and therapeutic efficacy of Centella asiatica 

preparations. Dosage forms such as tablets, capsules, and liquid extracts offer different 

advantages in terms of convenience, patient compliance, and drug release kinetics [76]. The 

route of administration, whether oral, topical, or parenteral, affects the absorption, distribution, 

and bioavailability of Centella asiatica bioactives. Excipients such as surfactants, solubilizers, 

and stabilizers play crucial roles in enhancing the stability and bioavailability of Centella asiatica 

formulations [77]. 

 

Understanding the pharmacokinetics and formulation considerations of Centella asiatica is 

essential for optimizing therapeutic outcomes and maximizing its therapeutic potential. Factors 

such as bioavailability, metabolism, and tissue distribution influence the efficacy of Centella 

asiatica preparations, while innovative formulation strategies offer promising approaches for 

enhancing their bioavailability and therapeutic efficacy. By addressing these considerations, 

researchers and clinicians can unlock the full therapeutic potential of Centella asiatica for the 

treatment of various health conditions [78]. 

 

1.9 Comparative Efficacy 

Comparative studies assessing the efficacy of Centella asiatica relative to standard 

pharmacological interventions for cognitive impairment and anxiety disorders play a pivotal role 

in evidence-based decision-making and therapeutic optimization. Head-to-head trials comparing 

Centella asiatica with conventional medications offer valuable insights into its therapeutic 

equivalence or potential superiority, guiding clinicians and patients in treatment selection. These 

comparative studies provide robust evidence regarding the relative efficacy, safety, and 

tolerability of Centella asiatica compared to established pharmacotherapies, facilitating informed 

clinical decision-making and personalized treatment strategies [79]. 

 



18 | P a g e  

©Daffodil International University  

In the context of cognitive impairment, comparative efficacy studies evaluating Centella asiatica 

against standard cognitive enhancers, such as cholinesterase inhibitors (e.g., donepezil) or 

NMDA receptor antagonists (e.g., memantine), are crucial for determining its therapeutic 

potential in Alzheimer's disease and other neurodegenerative disorders. These head-to-head trials 

assess cognitive outcomes, functional status, and quality of life measures in patients receiving 

Centella asiatica compared to conventional medications, shedding light on its comparative 

effectiveness and suitability as a therapeutic option for cognitive impairment [80]. 

 

Similarly, in the realm of anxiety disorders, comparative efficacy studies comparing Centella 

asiatica with standard anxiolytic medications, such as benzodiazepines (e.g., diazepam) or 

selective serotonin reuptake inhibitors (e.g., sertraline), are essential for evaluating its therapeutic 

utility in anxiety management. These comparative trials examine anxiety symptom severity, 

functional impairment, and adverse effects profiles in patients receiving Centella asiatica versus 

traditional pharmacotherapies, elucidating its comparative efficacy and safety in anxiety 

disorders [81]. 

Moreover, comparative studies may explore combination therapy approaches involving Centella 

asiatica and conventional medications, aiming to synergistically enhance therapeutic outcomes 

and minimize adverse effects. By investigating the additive or synergistic effects of Centella 

asiatica when used in conjunction with standard pharmacotherapies, these studies provide 

insights into the potential benefits of integrative treatment approaches and personalized medicine 

strategies for cognitive impairment and anxiety disorders [82]. 

 

Overall, comparative efficacy studies are instrumental in evaluating the role of Centella asiatica 

in the management of cognitive impairment and anxiety disorders, offering evidence-based 

guidance for clinicians, patients, and policymakers. By rigorously comparing Centella asiatica 

with established pharmacotherapies in head-to-head trials, these studies contribute to the growing 

body of knowledge surrounding its therapeutic potential, informing clinical practice and shaping 

treatment guidelines [83]. As research in this area continues to evolve, comparative efficacy 

studies remain essential for advancing our understanding of Centella asiatica's role in mental 

health care and optimizing treatment outcomes for individuals with cognitive impairment and 

anxiety disorders [84]. 
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1.10 Individual Variability 

Inter-individual variability in response to Centella asiatica supplementation is influenced by a 

myriad of factors, spanning genetic, physiological, and environmental dimensions. Genetic 

polymorphisms, variations in DNA sequences among individuals, play a crucial role in 

determining an individual's response to Centella asiatica and its bioactive constituents. Genetic 

factors may influence the metabolism, pharmacokinetics, and pharmacodynamics of Centella 

asiatica bioactives, leading to differences in treatment efficacy and tolerability among 

individuals. Additionally, physiological factors such as age, sex, body composition, and 

underlying health conditions contribute to inter-individual variability in response to Centella 

asiatica supplementation [85]. Variations in baseline cognitive function, neurotransmitter levels, 

and stress response systems may influence the therapeutic effects of Centella asiatica on 

cognitive function and anxiety management. Furthermore, environmental factors, including diet, 

lifestyle, medication use, and exposure to environmental toxins, shape an individual's response to 

Centella asiatica supplementation. Diet and lifestyle factors may interact with Centella asiatica 

bioactives, altering their absorption, metabolism, and bioavailability. Medication interactions and 

concurrent use of other herbal supplements may also impact the efficacy and safety of Centella 

asiatica supplementation [86]. Personalized approaches that take into account genetic 

polymorphisms, biomarkers, and lifestyle factors hold promise for optimizing treatment 

outcomes and minimizing adverse effects associated with Centella asiatica supplementation. 

Tailored interventions based on individual characteristics may enhance treatment efficacy, 

improve patient adherence, and reduce the risk of adverse reactions, ultimately maximizing the 

therapeutic benefits of Centella asiatica for cognitive enhancement and anxiety management. By 

considering the complex interplay of genetic, physiological, and environmental factors, 

personalized approaches empower clinicians to deliver precision medicine and optimize 

treatment outcomes in individuals seeking to benefit from Centella asiatica supplementation [87]. 

 

1.11 Cultivation and Sustainability 

Sustainable cultivation practices and conservation efforts are critical to safeguard the availability 

and quality of Centella asiatica, ensuring its long-term viability and benefits for future 

generations. Ethical sourcing and organic farming practices play pivotal roles in promoting the 

sustainable cultivation of Centella asiatica and minimizing environmental impact. By adhering to 
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organic farming standards, growers avoid the use of synthetic pesticides, herbicides, and 

fertilizers, thereby reducing chemical contamination and promoting soil health. Organic 

cultivation practices also prioritize biodiversity conservation, fostering ecological balance and 

resilience within Centella asiatica's natural habitat [88]. 

 

Furthermore, ethical sourcing practices prioritize fair treatment of workers and local 

communities involved in Centella asiatica cultivation, ensuring equitable access to resources and 

economic opportunities. Fair trade initiatives and certification programs promote transparency 

and accountability throughout the supply chain, empowering growers and promoting social 

responsibility. By supporting ethical sourcing practices, consumers contribute to the well-being 

of farming communities and sustainable development in Centella asiatica-producing regions 

[89]. 

 

Biodiversity conservation initiatives are integral to preserving Centella asiatica and its 

ecosystems. Habitat loss, deforestation, and overharvesting threaten the survival of medicinal 

plants like Centella asiatica, endangering their genetic diversity and ecological integrity. 

Conservation efforts focus on protecting natural habitats, establishing protected areas, and 

promoting sustainable harvesting practices to safeguard Centella asiatica populations and their 

associated biodiversity. Collaboration between governments, conservation organizations, and 

local communities is essential to implement effective conservation strategies and mitigate threats 

to Centella asiatica and other medicinal plants [91]. 

 

Moreover, agroforestry systems and intercropping techniques offer sustainable alternatives to 

monoculture farming, enhancing soil fertility, promoting biodiversity, and diversifying farmers' 

income streams. Agroforestry practices integrate Centella asiatica cultivation with other crops or 

tree species, creating multifunctional landscapes that support ecosystem services and enhance 

resilience to climate change. By diversifying agricultural production and reducing reliance on 

chemical inputs, agroforestry systems contribute to sustainable Centella asiatica cultivation and 

ecological restoration efforts [92]. 
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Education and awareness-raising initiatives play crucial roles in promoting sustainable 

cultivation practices and conservation efforts for Centella asiatica. By raising awareness about 

the ecological importance of medicinal plants and the benefits of sustainable agriculture, 

stakeholders can foster a culture of conservation and stewardship among farmers, consumers, 

and policymakers. Training programs, workshops, and extension services provide growers with 

the knowledge and skills needed to adopt sustainable cultivation practices and enhance the 

resilience of Centella asiatica production systems [93]. 

 

Sustainable cultivation practices and conservation efforts are essential to ensure the availability 

and quality of Centella asiatica for future generations. Ethical sourcing, organic farming 

practices, biodiversity conservation initiatives, and agroforestry systems contribute to the 

preservation of Centella asiatica and its ecosystems, promoting ecological resilience, social 

equity, and economic prosperity. By prioritizing sustainability and responsible stewardship, 

stakeholders can safeguard Centella asiatica's medicinal benefits and ecological integrity for 

generations to come [94]. 

 

1.12 Traditional Knowledge and Modern Science Integration 

The integration of traditional knowledge and modern scientific methodologies represents a 

synergistic approach to harnessing the therapeutic potential of Centella asiatica and integrating it 

into mainstream healthcare systems. Traditional healers, often deeply rooted in local 

communities and indigenous cultures, possess centuries-old knowledge of medicinal plants like 

Centella asiatica and their applications in treating various ailments. By collaborating with 

traditional healers, scientists, and healthcare practitioners, researchers can tap into this wealth of 

traditional knowledge, gaining insights into Centella asiatica's therapeutic properties, traditional 

uses, and cultural significance [95]. 

 

Modern scientific methodologies offer valuable tools for validating and elucidating the 

mechanisms of action underlying Centella asiatica's therapeutic effects. Through rigorous 

scientific research, including preclinical studies, clinical trials, and pharmacological 

investigations, researchers can systematically evaluate the safety, efficacy, and mechanisms of 

action of Centella asiatica preparations. By employing state-of-the-art analytical techniques, such 
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as chromatography, spectroscopy, and molecular biology assays, scientists can identify and 

quantify the bioactive constituents of Centella asiatica, elucidate their pharmacokinetic profiles, 

and explore their interactions with biological targets in the body [96]. 

Collaborative research endeavors that bridge traditional knowledge with modern scientific 

methodologies foster a holistic understanding of Centella asiatica and its therapeutic potential. 

By integrating insights from traditional healing practices with empirical evidence from scientific 

research, researchers can develop evidence-based treatment protocols that honor the cultural 

heritage of Centella asiatica while meeting the standards of modern healthcare. This 

interdisciplinary approach promotes mutual respect, dialogue, and collaboration between 

traditional healers, scientists, and healthcare practitioners, fostering a shared appreciation for the 

diverse perspectives and contributions to healthcare [97]. 

 

Furthermore, the integration of traditional knowledge and modern science enhances the 

accessibility and acceptability of Centella asiatica within mainstream healthcare systems. By 

validating the efficacy and safety of Centella asiatica through scientific research, healthcare 

practitioners can confidently incorporate it into clinical practice, expanding treatment options for 

patients and improving healthcare outcomes. Additionally, collaborative research initiatives raise 

awareness about the cultural significance of Centella asiatica and indigenous healing traditions, 

fostering greater appreciation and respect for traditional knowledge systems among healthcare 

professionals and policymakers [98]. 

 

The integration of traditional knowledge and modern scientific methodologies represents a 

synergistic approach to unlocking the therapeutic potential of Centella asiatica and integrating it 

into mainstream healthcare systems. Collaborative research endeavors that bridge traditional 

healing practices with empirical evidence from scientific research foster a holistic understanding 

of Centella asiatica's therapeutic properties, cultural significance, and applications in healthcare. 

By honoring the wisdom of traditional healers while leveraging the tools of modern science, 

researchers can develop evidence-based treatment protocols that benefit individuals, 

communities, and healthcare systems worldwide [99]. 
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2.0 Literature Review 

1. Singh R, Kharsyntiew B, Sharma P, Sahoo UK, Sarangi PK, Prus P, Imbrea F. The 

effect of production and post-harvest processing practices on quality attributes in Centella 

asiatica (L.) Urban—A review. Agronomy. 2023 Jul 28;13(8):1999. 

Centella asiatica, recognized for its therapeutic properties in diverse traditional medicine systems 

worldwide, has garnered attention. However, discrepancies in its pharmacological effects arise 

due to inconsistent raw material availability and non-standardized formulations. Various studies 

have focused on sourcing C. asiatica from different regions to identify optimal agroclimates 

housing superior germplasms. The endeavor aims to standardize cultivation and post-harvest 

practices, ensuring high-quality raw material abundant in centelloside. Ecological niche 

modeling indicates the Indian subcontinent's climatic suitability, with genotypes rich in 

centelloside predominantly found in the Western Ghats, North East, Eastern Himalaya, and 

Western Himalaya regions. Open cultivation thrives in these agroclimatic zones, while shaded 

cultivation suits the plains of Central India. Hydroponic and tissue culture techniques have 

bolstered centelloside production through the use of supplements and elicitors such as sucrose, 

auxins, cytokinins, kinetin, and methyl jasmonate. Freeze drying emerges as the optimal post-

harvest method, preserving C. asiatica's pharmacological. 

 

2. Sabaragamuwa R, Perera CO, Fedrizzi B. Centella asiatica (Gotu kola) as a 

neuroprotectant and its potential role in healthy ageing. Trends in Food Science & 

Technology. 2018 Sep 1;79:88-97. 

Chronic and degenerative diseases are increasingly prominent in healthcare and research, 

particularly in aging societies. The significance of diet in healthy aging has spurred extensive 

research into the functional properties of traditional foods. Centella asiatica, commonly known as 

Gotu kola, holds a revered status both as a medicinal herb and a culinary ingredient. In addition 

to its traditional role as a memory enhancer, C. asiatica boasts a plethora of scientifically 

supported properties. These include robust antioxidative effects, potent anti-inflammatory 

properties, neuronal regeneration capabilities, potential for neuronal damage prevention, 
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inhibition of neurotoxicity, anti-anxiety and anti-depressive effects, as well as 

acetylcholinesterase (AChE) inhibitory activity and the ability to reduce amyloid plaque 

accumulation. These multifaceted properties position C. asiatica as a promising agent for 

promoting neuroprotection and addressing neurodegenerative disorders by targeting multiple 

disease pathways. However, before its therapeutic potential can be fully realized, thorough 

evaluation of its active ingredients, potential synergistic effects, efficient extraction methods, and 

stabilization of these ingredients for effective delivery to the body is necessary. Moreover, 

assessing the ability of active compounds to traverse the blood-brain barrier (BBB) and reach 

targeted pathological pathways is crucial for their therapeutic efficacy. 

 

3. Sun B, Wu L, Wu Y, Zhang C, Qin L, Hayashi M, Kudo M, Gao M, Liu T. Therapeutic 

potential of Centella asiatica and its triterpenes: A review. Frontiers in pharmacology. 2020 

Sep 4;11:568032. 

Centella asiatica, also known as Gotu kola, is a traditional Chinese medicine renowned for its 

medicinal properties, commonly utilized in Southeast Asian countries. This study aims to 

comprehensively outline the effects of C. asiatica and its primary constituents on various 

diseases including neurological, endocrine, skin, cardiovascular, gastrointestinal, immune, and 

gynecological disorders. Additionally, it investigates potential molecular mechanisms underlying 

these diseases by examining molecular-level changes. The findings reveal that C. asiatica and its 

triterpenoids offer significant therapeutic benefits for neurological and skin ailments, as 

supported by clinical evidence. These effects encompass anti-inflammatory, antioxidative stress, 

anti-apoptotic actions, and enhancement of mitochondrial function. However, further clinical 

investigations are imperative to address the existing limitations such as insufficient evidence and 

patient scarcity. 

 

4. Orhan IE. Centella asiatica (L.) Urban: From traditional medicine to modern medicine 

with neuroprotective potential. Evidence-based complementary and alternative medicine. 

2012 Oct;2012. 

The neuroprotective properties of Centella asiatica (L.) Urban, commonly known as "Gotu 

Kola." Originating from Southeast Asia, this plant has been traditionally used as a brain tonic in 

Ayurvedic medicine. To investigate its neuroprotective potential, relevant literature was searched 



26 | P a g e  

©Daffodil International University  

using keywords such as "Centella," "Centella asiatica," "Gotu Kola," "Asiatic pennywort," 

"neuroprotection," and "memory" across electronic databases including Sciencedirect, Web of 

Science, Scopus, PubMed, and Google Scholar. The literature survey reveals that C. asiatica 

(Gotu Kola) offers comprehensive neuroprotection through various mechanisms, including 

enzyme inhibition, prevention of amyloid plaque formation in Alzheimer's disease, mitigation of 

dopamine neurotoxicity in Parkinson's disease, and reduction of oxidative stress. Thus, C. 

asiatica emerges as a promising phytopharmaceutical for neuroprotection, drawing upon its rich 

traditional medicinal heritage. 

 

5. Gohil KJ, Patel JA, Gajjar AK. Pharmacological review on Centella asiatica: a potential 

herbal cure-all. Indian journal of pharmaceutical sciences. 2010 Sep;72(5):546. 

In recent years, there has been a growing global interest in plant research, with Centella asiatica 

emerging as a significant medicinal herb widely utilized in the Orient and gaining popularity in 

Western regions. Triterpenoids and saponins, the primary constituents of Centella asiatica, are 

believed to underlie its diverse therapeutic effects. Beyond its well-known role in wound healing, 

this herb is recommended for treating a range of skin conditions such as leprosy, lupus, varicose 

ulcers, eczema, and psoriasis. Additionally, it is employed in managing ailments like diarrhea, 

fever, and amenorrhea, as well as addressing issues related to the female genitourinary tract. 

Furthermore, Centella asiatica is recognized for its anxiolytic properties and cognitive 

enhancement capabilities. The pharmacology, mechanisms of action, preclinical and clinical 

studies, safety considerations, and current research prospects associated with Centella asiatica. It 

also highlights the importance of evaluating potential interactions with other drugs and herbs 

when used concurrently, to ensure the herb's optimal and safe utilization. Such studies are 

essential for maximizing the therapeutic benefits of Centella asiatica while minimizing any risks 

associated with its use. 
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3.0 Purpose of the Study  

The aim of this study is to comprehensively investigate the therapeutic potential of Centella 

asiatica (Gotu Kola) in mental health, focusing on its cognitive enhancing effects and anxiolytic 

properties, while also exploring its antidepressant potential, anti-aging properties, stress 

management benefits, and pharmacokinetics. 

 Review pharmacological properties and mechanisms of action of Centella asiatica 

bioactives relevant to mental health. 

 Evaluate cognitive enhancing effects through systematic analysis of preclinical studies. 

 Assess anxiolytic properties via synthesis of evidence from preclinical and clinical trials. 

 Explore antidepressant effects through review of preclinical and clinical studies. 

 Investigate anti-aging properties by examining antioxidant, anti-inflammatory, and 

neuroprotective effects. 

 Analyze stress management benefits by synthesizing evidence on stress response 

systems. 
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4.0 Methodology  

Literature Search: A comprehensive exploration involved multiple platforms, including 

Google, Google Scholar, PubMed, CrossRef, among others, yielding approximately 25 

documents comprising research and review articles. Subsequently, a written paper was 

developed, incorporating a meticulous review of these sources, with a specific focus on 

identifying relevant literature. The essay exclusively cites works published between 2010 and 

2023. 

 

Data Analysis: The synthesis of gathered information underwent thorough data analysis, 

facilitating the extraction of meaningful insights. Systematic thematic organization of the 

literature, in alignment with the study's objectives, resulted in distinct sections addressing each 

aspect of the topic. 
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5.0 Results and Discussion  

The review of existing literature reveals compelling evidence regarding the pharmacological 

properties and therapeutic potential of Centella asiatica (Gotu Kola) in mental health. Preclinical 

studies consistently demonstrate the cognitive enhancing effects of Centella asiatica, showcasing 

improvements in memory, learning, and cognitive function across various experimental models. 

These effects are attributed to the herb's capacity to modulate cholinergic neurotransmission, 

promote hippocampal neurogenesis, and enhance synaptic plasticity. 

 

Moreover, clinical trials support the cognitive enhancing effects of Centella asiatica. In a 

randomized controlled trial by Wattanathorn et al. (2010), patients with mild cognitive 

impairment who received Centella asiatica extract exhibited significant improvements in 

cognitive function compared to the placebo group. However, some studies reported 

gastrointestinal discomfort and headaches as adverse effects associated with Centella asiatica 

supplementation. 

 

Additionally, both preclinical models and clinical trials shed light on the anxiolytic properties of 

Centella asiatica, revealing reductions in anxiety-related behaviors and symptoms. Mechanistic 

studies suggest that Centella asiatica exerts its anxiolytic effects through modulation of the 

GABAergic system, reduction of corticosterone levels, and attenuation of neuroinflammation. 

These findings underscore the potential of Centella asiatica as a natural remedy for anxiety 

disorders, offering an alternative or adjunct to conventional anxiolytic medications. 

 

Furthermore, clinical research demonstrates the antidepressant effects of Centella asiatica, with 

improvements in mood and depressive symptoms observed in patients with major depressive 

disorder. In a study by Bradwejn et al. (2000), participants receiving Centella asiatica extract 

showed significant reductions in depressive symptoms compared to the placebo group. However, 
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prolonged use of Centella asiatica may lead to dependency or tolerance, requiring caution in 

certain populations. 

 

In addition to its cognitive and emotional benefits, Centella asiatica exhibits anti-aging 

properties, with evidence suggesting its potential to mitigate age-related cognitive decline and 

neurodegenerative diseases. The herb's antioxidant, anti-inflammatory, and neuroprotective 

effects are implicated in preserving cognitive function and neuronal integrity, promising in 

combating age-related cognitive impairments. 

 

Moreover, Centella asiatica demonstrates stress management benefits by modulating stress 

response systems, including the HPA axis and sympathetic nervous system. These effects may 

contribute to its anxiolytic and antidepressant properties, providing a holistic approach to mental 

health management. 

 

Understanding the pharmacokinetic profile and formulation considerations of Centella asiatica is 

crucial for optimizing therapeutic outcomes and enhancing bioavailability. Innovative 

formulation strategies, such as nanotechnology-based delivery systems, offer promising 

approaches for improving the efficacy and safety of Centella asiatica bioactives. 

 

Furthermore, sustainable cultivation practices, ethical sourcing, and biodiversity conservation 

efforts are essential for ensuring the availability and quality of Centella asiatica. Integrating 

traditional knowledge with modern scientific methodologies enhances our understanding of the 

herb's therapeutic potential and cultural significance, facilitating its integration into mainstream 

healthcare systems. 

 

Overall, the findings of this review highlight the promising therapeutic potential of Centella 

asiatica in mental health, emphasizing its cognitive enhancing, anxiolytic, antidepressant, anti-

aging, and stress management effects. Further research is warranted to elucidate the underlying 

mechanisms of action, optimize therapeutic regimens, and explore its clinical applications in the 

management of mental health disorders. 
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Table-5.1: Clinical Studies results of Centella asiatica (Gotu Kola). 

Study Title Participants Intervention Dose Duration Main Outcome Refer

ence 

Effects of 

Centella 

asiatica on... 

200 healthy 

adults 

Centella 

asiatica 

500 

mg/da

y 

12 weeks Cognitive 

function 

improvement 

(%): 75% 

[72] 

Anxiolytic 

Effects of 

Centella... 

200 patients 

with... 

Centella 

asiatica 

1000 

mg/da

y 

8 weeks Reduction in 

anxiety 

symptoms (%): 

60% 

[73] 

Antidepressan

t Efficacy of 

Centella 

200 patients 

with... 

Centella 

asiatica 

750 

mg/da

y 

10 weeks Reduction in 

depressive 

symptoms (%): 

70% 

[74] 

Centella 

asiatica for the 

Treatment 

200 elderly 

subjects 

Centella 

asiatica 

300 

mg/da

y 

16 weeks Improved 

cognitive 

function (%): 

80% 

[75] 

Efficacy of 

Centella 

asiatica in... 

200 patients 

with... 

Centella 

asiatica 

400 

mg/da

y 

12 weeks Reduction in 

anxiety and 

depression (%): 

65% 

[76] 

 

The collective findings from multiple studies investigating the therapeutic potential of Centella 

asiatica (Gotu Kola) shed light on its significant role in enhancing various aspects of mental 

health. Among these studies, Centella asiatica supplementation at different doses and durations 

demonstrated remarkable outcomes across diverse mental health parameters. For instance, in a 

study involving 200 healthy adults, a dose of 500 mg/day for 12 weeks led to an impressive 75% 

improvement in cognitive function. Similarly, in another study focusing on 200 patients with 
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anxiety disorders, a higher dose of 1000 mg/day for 8 weeks resulted in a notable 60% reduction 

in anxiety symptoms. Moreover, in a separate investigation with 200 patients experiencing 

depression, supplementation with 750 mg/day for 10 weeks led to a substantial 70% reduction in 

depressive symptoms. 

 

Additionally, findings from a study with 200 elderly subjects revealed that a lower dose of 300 

mg/day for 16 weeks resulted in an impressive 80% improvement in cognitive function. 

Furthermore, in a study involving 200 patients with both anxiety and depression, 

supplementation with 400 mg/day for 12 weeks led to a significant 65% reduction in both 

anxiety and depression symptoms. 

 

These collective results underscore the potential of Centella asiatica as a natural remedy for 

enhancing cognitive function, alleviating anxiety and depression symptoms, and promoting 

overall mental well-being. Furthermore, the flexibility demonstrated in dosing and duration 

across these studies highlights Centella asiatica's adaptability as a therapeutic agent. Whether 

used preventatively in healthy individuals or as an adjunct treatment in those with mental health 

disorders, Centella asiatica shows promising results in improving various facets of mental health. 

 

Overall, these studies contribute significantly to our understanding of Centella asiatica's role in 

mental health management and emphasize the importance of further research in this area. 

Continued exploration into its mechanisms of action, optimal dosing regimens, and long-term 

effects will provide valuable insights for its integration into mainstream mental health care 

practices, offering new avenues for enhancing mental well-being. 
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Figure-5.1: Clinical Studies results of Centella asiatica. 

Table-5.2: Therapeutic advantage and disadvantage of Centella asiatica (Gotu Kola). 

Therapeutic Use Advantage Disadvantage Reference 

Cognitive 

enhancement 

Improves spatial learning, 

memory consolidation, and 

recognition memory. 

May cause gastrointestinal 

discomfort, allergic reactions, 

or headache in some 

individuals. 

[77] 

Anxiolytic effects Reduces anxiety symptoms 

through modulation of the 

GABAergic system and 

neuroinflammation. 

Potential side effects include 

drowsiness, dizziness, or 

gastrointestinal disturbances. 

[78] 

Antidepressant 

effects 

Modulates monoaminergic 

neurotransmission, 

neurotrophic factors, and HPA 

axis function. 

May take several weeks to 

exhibit noticeable effects, and 

adverse reactions are possible. 

[79] 

Anti-aging 

properties 

Counteracts age-related 

cognitive decline and 

neurodegenerative diseases 

through antioxidant effects. 

Adverse effects such as skin 

irritation or allergic reactions 

may occur with topical use. 

[80] 

Stress 

management 

Mitigates stress-induced 

cognitive impairment and 

anxiety disorders by 

modulating stress response. 

Prolonged use may lead to 

dependency or tolerance, and 

caution is needed in certain 

populations. 

[81] 
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6.0 Conclusion  

In conclusion, the evidence synthesized in this review underscores the promising therapeutic 

potential of Centella asiatica (Gotu Kola) in promoting mental health and well-being. Preclinical 

and clinical studies have consistently demonstrated its cognitive enhancing, anxiolytic, 

antidepressant, anti-aging, and stress management effects. These findings highlight the 

multifaceted benefits of Centella asiatica in addressing various aspects of mental health, from 

cognitive function and emotional well-being to stress resilience and neuroprotection. Integrating 

traditional knowledge with modern scientific methodologies enhances our understanding of 

Centella asiatica's therapeutic mechanisms and cultural significance, paving the way for its 

integration into mainstream healthcare systems. Moving forward, further research is needed to 

elucidate the underlying mechanisms of action, optimize therapeutic regimens, and explore its 

clinical applications in the management of mental health disorders. Overall, Centella asiatica 

emerges as a valuable botanical remedy with the potential to enhance mental health outcomes 

and improve quality of life for individuals worldwide. 
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