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Abstract—The primary objective was to elucidate Panchagavya’s capacity to foster the growth of GABA-producing gut microbiota, paving the 

way for novel therapeutic approaches to combat depression and anxiety disorders. Furthermore, this research endeavored to unravel the intricate 

nexus between gut health and brain function, shedding light on how modulating the microbiome could influence emotional and psychological 

states. This research delved into Panchagavya’s influence on the gut microbiome and evaluated, its potential to foster GABA-synthesizing bacteria. 

The intricate gut-brain axis was examined to elucidate how intestinal well-being modulates mood and conduct via neurotransmitter production 

and systemic inflammation regulation. Panchagavya demonstrated a remarkable capacity for promoting the proliferation of gut microbiota that 

are adept at synthesizing GABA. This microbial cohort could reduce mood dysregulation by modulating neurotransmitter equilibrium and 

mitigating inflammatory processes, which are pivotal elements in the management of affective disorders such as depression and anxiety. 

Panchagavya, a modern take on ancient Ayurvedic knowledge, emerges as a promising natural, probiotic-driven approach to mental well-being. 

Delving deeper into its capacity for microbiome modulation and therapeutic potential in addressing mood disorders for further exploration. 
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I. INTRODUCTION 

he ancient Ayurvedic concoction Panchagavya, 

formed from five holy bovine yields, has recently 

gained recognition for its wide-ranging value in the 

fields of farming and health. Reports have revealed the 

usefulness of the drug in treating specific neurological diseases. 

Studies on Panchagavya Ghrita have shown remarkable 

shielding effects against seizures in animal test subjects, 

increasing cognitive function and reducing oxidative damage. 

An additional study corroborates that Panchagavya Ghrita has 

shown strong protective qualities against seizures in animal 

models, enhancing brain function and lowering oxidative stress 

levels (Joshi et al. 2015). 

These botanical extracts enhance the immune defenses of 

crops and drive increases in biomass output. For crops plagued 

by viral diseases, the administration of this extract leads to a 

noticeable reduction in viral loads in treated plant specimens. 

Through its capacity to strengthen the inherent immunological 

resistance of infected flora, this chemical has tremendous 

promise in alleviating the harmful effects of viral infections and 

in promoting more robust, productive development even under 

demanding pathological settings (Vallimayil and Sekar 2012). 

The ancient concoction known as Panchagavya contains an 

assortment of nutrients required for growth, including 

macronutrients, micronutrients, amino acids, and other 

chemicals that help in development, such as indole acetic acid, 

gibberellins, and beneficial microorganisms. Studies have 

proven that this elixir exhibits agricultural capabilities that are 

highly advantageous and can function as a biocontrol, 

biofertilizer, and growth enhancer. Pharmacological benefits 

and capacity to induce expansion have also been recognized, in 

addition to their probiotic and antibacterial potential. Research 

has demonstrated the beneficial benefits of related biodynamic 

preparations on numerous crops, as biodynamic sprays built 

from these formulations have greatly enhanced grain and 

vegetable yields. Furthermore, traditional Ayurvedic medicine 

acknowledges Panchagavya for its ability to cleanse several 

herbal medicines and considers it a significant cure. 

Historically, it has been used to treat various malignancies and 

immunodeficiency diseases (Sayi, Surya, and Vinod 2018). 

Recent clinical studies have demonstrated that probiotic 

administration can successfully change the gastrointestinal 

microbiota of individuals with colorectal cancer. Through the 

systematic administration of probiotic formulations comprising 

microorganisms such as Lactobacillus and Bifidobacterium, 

scientists noticed a proliferation of commensal bacteria that 

create positive metabolic outputs for host health. Concurrently, 

the levels of pathogenic bacteria associated with colorectal 

neoplasia, such as Fusobacterium, are reduced. These 

microbiome modifications caused by probiotic intervention 

may provide preventive advantages against colorectal cancer 

development by modifying the composition and functional 

capabilities of the gut microbial community. Further 

mechanistic studies on the effects of probiotics on the 
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gastrointestinal microbiota and colorectal cancer risk are 

necessary (Wierzbicka et al. 2021). 

This study aimed to elucidate how some probiotic strains 

maintain intestinal integrity and attenuate inflammatory 

reactions throughout the gastrointestinal tract. Porous intestinal 

walls and overactive immunological reactivity in the digestive 

tract are associated with various health issues. The findings 

presented here show that certain bacteria prioritize the 

fortification of the intestinal barrier and the dampening of 

inflammation, both of which are crucial to preserving physical 

well-being (Kumari et al. 2020). 

γ-Aminobutyric acid (GABA) plays a vital role in the 

regulation of neuronal activity within the central nervous 

system. As a major inhibitory neurotransmitter, GABA is 

crucial for controlling brain excitability and forestalling 

aberrant neuronal discharges that may appear as seizures. By 

preventing post-synaptic depolarization, GABA maintains a 

balanced network of excitation and inhibition, which is 

important for the regular functioning of the brain. Through 

calcium-mediated membrane hyperpolarization, this non-

proteinogenic amino acid dampens neuron firing rates, 

regulates neuronal circuits, and prevents excessive synaptic 

transmission from disturbing typical neurophysiological 

processes. In essence, GABA’s inhibitory activities are crucial 

for managing the excitability of neurons within the central 

nervous system and shielding against seizure (Avoli et al. 

1997). 

Advancements in the control of gamma-aminobutyric acid, 

the main inhibitory neurotransmitter in the mammalian central 

nervous system, have been demonstrated to favorably correlate 

with treatment outcomes across numerous neurological 

diseases. Specifically, recent research has revealed that 

increases in gamma-aminobutyric acid-mediated inhibitory 

neurotransmission may contribute to the reduction of 

epileptiform seizure activity and accompanying 

symptomatology. These preliminary findings warrant further 

mechanistic investigation into the nuanced role played by 

gamma-aminobutyric acidergic signaling in mediating 

pathological neuronal excitability and how targeted approaches 

aimed at optimizing such function could offer additional 

treatment strategies for refractory cases of epilepsy and other 

neurologic disorders characterized by network 

hyperexcitability (Meldrum 1982). 

II. THE INTESTINAL-CEREBRAL NEXUS: A NOVEL 

PERSPECTIVE ON THE MICROBIAL-MENTAL INTERFACE 

The intestinal-cerebral nexus signifies the complicated, 

dualistic discourse maintained between the gastrointestinal tract 

and the central nervous system. The tiny residents of the 

digestive system exert control over cerebral function, behavior, 

and emotional stability, providing a unique lens through which 

to grasp and resolve illnesses of the mind. The intestinal flora 

affects brain activity, behaviors, and emotional governance in a 

dynamic exchange, offering new possibilities for explaining 

psychopathologies and devising therapeutic therapies. This bi-

directional interaction between the enteric and encephalic 

organs revealed the unknown function of the gut microbiota in 

modulating psychological processes, providing exciting 

research and therapeutic applications (Sampson, Timothy, and 

Sarkis 2015). 

The complicated bidirectional circuitry linking the 

gastrointestinal system and cerebral processes, known as the 

gut-brain axis, has far-reaching ramifications for mental well-

being and cognizance, according to new scientific 

investigations. Studies have emphasized the gut microbiome’s 

significance in moderating this relationship by influencing 

numerous neurological disorders and intellectual ability. 

Through structural, chemical, and biological channels, 

including neurotransmitters, hormones, and immunological 

communication, the gut-brain axis exerts a major influence on 

cognitive and psychological health. The outcomes of these 

experiments expand our knowledge of the relationship between 

physiological and mental processes (Post et al. 2023). 

The inhabitants of the intestinal tract possess the capacity to 

influence the enteric neurological network and modulate the 

formation of neurochemical messengers, exerting an effect on 

processes of cognition such as memory, learning, and decision-

making as well as one’s emotional state and psychological 

equilibrium. The complex interplay between the microscopic 

denizens of the digestive system and the peripheral and central 

nervous systems opens a fascinating avenue of scientific 

inquiry with potential implications for furthering our 

understanding of gastrointestinal health and potential 

treatments for certain mental conditions (Basheer et al. 2017). 

An imbalance in the gut microbiome has been associated 

with some neurological illnesses, including Parkinson’s disease 

and autism spectrum disorder, highlighting the vital role of 

gastrointestinal wellness in cognitive and emotional health. 

Accumulating clinical data shows that anomalies in the 

population of bacteria inhabiting the digestive tract may 

underlie or worsen illnesses of the central nervous system. 

Therefore, according to experts in the field, maintaining gut 

microbiota homeostasis is a possible technique for reducing 

neurodevelopmental and neurodegenerative diseases. Further 

studies that leverage interdisciplinary techniques are necessary 

to explain the molecular processes connecting enteric and brain 

events (Magistris et al. 2016). 

Contemporary scientific investigations have focused on 

therapeutic approaches aimed at modifying the 

glucocerebrosidase enzyme, typically abbreviated as GBA, for 

metabolic illnesses such as diabetes mellitus type 2 and 

increased adiposity. The increasing body of research 

investigating the methods by which GBA regulates homeostatic 

processes supports its probable involvement in appetite 

regulation and intermediate metabolism. The goal of research 

in this young area is to elucidate GBA participation in such 

physiological pathways, which will uncover innovative 

pharmaceutical techniques for addressing these frequent 

illnesses that harm public health. Further investigation along 

these lines of inquiry will expand the academic knowledge of 

the delicate interaction between hereditary and environmental 

variables in the formation of disturbed metabolic profiles (Viel 

et al. 2021). 

The implications of the gastrointestinal biome for human 

health and illness, albeit enlightening in their present 

formulation, require more empirical inspection to acquire a 
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complete understanding of both mental and physical aspects. As 

the intestinal microbiota synthesizes various metabolites 

integral to central nervous system equilibrium, such as short-

chain fatty acids, a deeper examination of these intricate 

processes and their interactions within the holistic organism 

remains germane to clarify the gut-brain relationship and its 

influences on physiological and psychological functioning 

(Ashique et al. 2024). 

Gut dysbiosis and microbial imbalance are strongly 

associated with poor mental health outcomes. Scholars have 

established probable correlations between gut dysbiosis and 

increased risks of anxiety and clinical depression. Additionally, 

alterations in the composition of the gastrointestinal 

microbiome may play a role in some neurodegenerative 

diseases. These unique results highlight the need to maintain 

normal gut flora for optimal neurological and psychological 

well-being according to current multidisciplinary academics. 

Much needs to be known in terms of causation and mechanisms 

of action; nonetheless, the documented relationships identified 

in peer-reviewed studies thus far offer potential areas for more 

rigorous scientific investigation (Jia et al. 2024). 

Recent scientific studies have proven that remediating one’s 

gut flora with the use of probiotics may successfully reduce 

signs of anxiety and depression. By replenishing beneficial 

bacteria that generally inhabit the gastrointestinal system, one’s 

psychological well-being may be reinforced when numerous 

neurochemical pathways are altered. These findings require 

more rigorous empirical research employing varied 

longitudinal approaches to establish causal linkages more 

clearly and further understand the intricate interactions between 

digestive and mental health. Such a study bears the potential to 

enhance preventive and complementary treatments to 

established psychological and pharmaceutical interventions for 

relieving suffering associated with mood disorders (Morys et al. 

2024). 

Recent scientific studies have revealed a substantial 

association between gut flora and key cognitive abilities. 

Specifically, early studies have demonstrated a modest 

correlation between gastrointestinal well-being memory clarity 

and quickness of mental activities. As researchers probe more 

into the complicated relationship between the digestive system 

and the organ of intelligence, new insights into the foundations 

of recollection and mental speed may eventually become 

known (Hameed et al. 2024). 

Although gender-based evaluations suggest prospective 

avenues for therapeutic innovation, considerable scientific 

investigation remains to thoroughly clarify the modality’s 

efficacy and relevance to improving states of mental 

disquietude. A deeper empirical examination of gender-based 

approaches’ foundations and ability to repair symptoms of 

mental discomfiture would do much to maximize the 

fulfillment of such approaches’ indicators as evidence-based 

mechanisms for assuaging humanity’s frailties of spirit. 

III. ANCIENT COMPOSITION AND USAGE OF 

PANCHAGAVYA IN AYURVEDIC PRACTICE 

Panchagavya, a composition widely employed in Ayurvedic 

treatment procedures, comprises five bovine fluids and 

excretions: milk, curd, ghee, dung, and urine. References to the 

medicinal uses of this cow product composite can be found in 

archaic Ayurvedic writings. Primarily used to boost immune 

functioning and maintain optimum gastrointestinal health, 

Panchagavya constituents are believed to impart several 

restorative powers when blended according to holy Vedic 

equations. While an unorthodox mixture by contemporary 

standards, research on ancient Ayurvedic literature elucidates 

Panchagavya’s valued status as a comprehensive preventive 

tonic and therapy applied for ages to maintain well-being 

according to Ayurveda’s principles of tridosha balance (Mohan 

and Suman 2014). 

According to extant research, the extensive microbial 

ecology contained within the ancient Ayurvedic formulation 

known as Panchagavya can explain its putative probiotic 

characteristics and potential to enhance gastrointestinal health. 

Through the development and multiplication of beneficial 

microbiota inside the digestive tract, Panchagavya’s varied 

array of indigenous bacteria may have a favorable impact on 

mental health by promoting the manufacture of the 

neuroinhibitory neurotransmitter gamma-aminobutyric acid. 

These results imply that this time-honored remedy’s 

sophisticated network of Indigenous microflora may impart an 

assortment of positive physiological benefits beyond ordinary 

digestive function to embrace areas of brain function and 

psychological equilibrium. Further rigorous scientific studies 

are necessary to expand our knowledge of Panchagavya’s 

intricate interactions within the human microbiome and its 

potential as a new phytonutraceutical resource (Rieder et al. 

2017). 

This researcher suggests that various added substances may 

increase the suggested formulation’s efficacy, notably in 

agricultural applications. Specifically, the inclusion of jaggery 

or coconut water may aid in further strengthening the suggested 

treatment’s usefulness when applied to crop cultivation and soil 

management. Such adjuncts might theoretically heighten the 

suggested treatment’s applicability and effect inside an 

agricultural environment. Further study is necessary to 

carefully examine these preliminary ideas to gain a better 

scientific understanding of any amplified advantages specific 

auxiliary substances may bring to the main composition 

(Kumar et al. 2022) 

The ancient formulation known as Panchagavya holds 

storied significance in the Indian tradition, where lore indicates 

its capacity to confer diverse wellness and farming advantages. 

Composed of five ingredients drawn from the holy bovine, this 

time-honored dish blends cow feces, pee, milk, clarified butter, 

and yogurt—all products Indians revere as representative of 

nourishment and well-being. Due to cows’ esteemed role in 

both nourishing communities and representing health in Indian 

philosophy, the reverence bestowed upon Panchagavya endures 

as a manifestation of its culture’s deep respect for this 

traditional blend and the symbolic animal from which its key 

ingredients originate (Kaur et al. 2023). 

The Ayurvedic tradition places this plant in the highest 

esteem, and it fulfills both therapeutic and cultivation roles, 

reflecting its continuing symbolic value within Indian society. 

Ancient medical tomes such as Bhaishajya Ratanavali and 
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various Ayurvedic writings describe their restorative 

capabilities and link them to cures for different ailments 

(Karishma et al. 2024). 

IV. PANCHAGAVYA: NATURAL PROBIOTIC ELIXIR 

The ancient Ayurvedic concoction Panchagavya has 

tremendous potential as a natural source of health-promoting 

bacteria. Comprised of five components of holy cow milk, curd, 

ghee, and urine, scientific investigation has proven 

Panchagavya’s microbial makeup to be rich with probiotics 

Proteobacteria and Bacteroidetes. As these phyla play key roles 

in sustaining gastrointestinal and immunological balance, 

Panchagavya’s indigenous stocks offer a reason for its 

traditional use to maintain homeostasis and fight infections. 

Further study is necessary to clarify the formulation’s complete 

range of therapeutically relevant strains and to verify the 

mechanisms of action via rigorous human trials. Nonetheless, 

Panchagavya shows early promise as a comprehensive 

approach to sourcing favorably diversified gut flora, in line with 

Ayurveda’s focus on preventive health via food and lifestyle 

(Ajmeer et al. 2023). 

According to current scholarly studies, the duration of 

fermentation affects the symphony of microorganisms present, 

with the fermentation of perfect timing working to develop a 

microbial alliance with prospective prophylactic capabilities 

favorable for fighting off dangers to well-being (Gajera et al. 

2024). 

Recent scientific research has shown this formulation’s 

prospective impact on optimizing the gut microbiota in a way 

analogous to fecal matter transplantation, suggesting its 

involvement in ameliorating microbial imbalance (Funde et al., 

2024). Metagenomic analysis revealed that Panchagavya 

contains favorable microorganisms that can contribute to better 

well-being, justifying its applicability in both the agricultural 

and anthropic health sectors (Krishnareddy et al. 2022). 

The ancient Ayurvedic concoction Panchagavya has been 

defined by contemporary science as a nutraceutical agent, 

suggesting its potential to offer the body more than just 

essential food. Beyond the essential macronutrients required to 

maintain life, this time-honored herbal mixture offers 

therapeutic characteristics with an established ability to 

favorably influence disorders affecting the gastrointestinal and 

integumentary systems. Namely, frequent ingestion of the 

fermented combination of cow milk, curd, ghee, pee, and dung 

has proven therapeutic effectiveness on many digestive system 

ailments as well as the skin, delivering preventive and 

restorative applications treasured by practitioners for millennia 

(Totawar and Vasavi 2023). 

The functional qualities of Panchagavya’s component 

constituents, such as cow urine and clarified butter, have been 

found to offer antibacterial and immunostimulatory effects, 

making it a viable supplement to holistic wellness regimes 

(Dhama et al. 2014). Namely, Panchagavya comprises a variety 

of probiotic microorganisms, such as Lactobacillus, Bacillus, 

and Streptococcus species. These bacteria have been shown to 

significantly affect gastrointestinal health via better digestion, 

balanced intestinal microbiota, and heightened 

immunocompetence (De Almada et al. 2016). 

V. CHARACTERISTICS AND IMPACTS OF PSYCHOBIOTICS 

ON HUMAN HEALTH: A NEUROLOGICAL PERSPECTIVE 

Gamma-aminobutyric acid (GABA), a crucial inhibitory 

neurotransmitter, dramatically affects mental health and 

exceeds its conventional neurotransmission function. GABA 

connects the gut microbiota, food sources, and psychiatric 

diseases via complicated physiological processes (Sarkar et al. 

2016). Certain socioeconomic forces appear to be aggravating 

public health reductions. Processed meals packed with 

excessive sugar, ambient pollution, and extensive accessibility 

of stimulants undoubtedly affect wellness. However, this study 

focused on another significant cause of loss of gastrointestinal 

health and function. The intestines constitute the home for 

superorganisms, referred to as the enteric microbiome, which 

comprises a consortium of microorganisms (Milani et al. 2017). 

When examining the functional channels via which 

psychobiotics work within the human system, one must know 

the architecture of the nerve structure. Microglia, a cluster of 

non-neuronal cells indigenous to the central nervous system 

comprising five to twenty percent of glial cells, serve an 

important role. Of specific importance regarding the impact of 

intestinal microbiota on psychological well-being is that 

microglia emit cytokines and are mostly responsible for 

initiating inflammatory responses in the body. The interface 

between the gastrointestinal flora and the cells of the central 

nervous system provides insight into the putative psychotropic 

effects induced by specific probiotic strains via modulation of 

neuroimmune pathways (Mazzoli, Robert, and Enrica 2016). 

The gut microbiota influences microglial development and 

function. Research using germ-free mice has demonstrated that 

in their absence, the process of microglial growth is protracted. 

This process develops an interdependent connection between 

the microbiota and microglia, which is contingent upon the 

developmental stage and timing of microbial colonization. 

Regrettably, the specific mechanisms by which the gut 

microbiota impacts microglia remain unknown. It is claimed 

that microglia may only be regulated exactly by gut bacterial 

strains. These are mostly isolates formerly categorized as 

psychobiotics. Studies using animal models and human 

volunteers have revealed the psychobiological effects of 

various probiotic strains (Chen et al. 2021). 

Studies have shown that bacteria producing ample short-

chain fatty acids profoundly impact brain microglial cells, 

restoring microglial alterations in germ-free mice. 

Psychobiotics may globally curb excessive inflammatory 

cytokine levels through direct anti-inflammatory effects. Pro-

inflammatory cytokines such as interferon alpha have been 

discovered to potentially produce mental health issues, 

including depression in rat and mouse experiments. However, 

human investigation is restricted for safety considerations 

(Takada et al. 2016). 

Prolonged pain is associated with elevated levels of the 

glucocorticoid cortisol in the body. Cortisol is secreted, by the 

adrenal cortex and regulates, glucose metabolism. Stress 

triggers the enteric-central nervous system pathway, 

stimulating mast cells and altering intestinal permeability. This 

upregulates proinflammatory cytokines like tumor necrosis 

factor-alpha, interleukin-8, and interleukin-6, along with 



International Research Journal of Pharmacy and Medical Sciences 
 ISSN (Online): 2581-3277 

 

 

83 
 

Varsha M.P and B. Thamaraiselvi, “Reinvigorating Panchagavya Formulation: Unshackling the Microbiota for Gamma-Aminobutyric Acid 

Biosynthesis to Develop Novel Treatments for Depressive Disorders,” International Research Journal of Pharmacy and Medical Sciences 

(IRJPMS), Volume 8, Issue 2, pp. 79-87, 2025. 

cortisol levels. However, psychobiotic interventions may 

mitigate circulating cortisol concentrations (Brzozowski et al. 

2016). 

VI. DAIRY AS A VEHICLE FOR MICROORGANISMS THAT 

IMPACT MENTAL HEALTH 

Numerous dairy-derived consumables, including fermented 

milk products, cultured dairy desserts, various cheese forms, 

and frozen confections manufactured from cream, have proven 

efficacy in restoring psychobiotic bacteria to the 

gastrointestinal system. The intrinsic metabolic makeup of 

dairy proteins, lipids, lactose, and buffering capacity of dairy 

appears well-suited to retaining psychobiotics during transit. 

Experimental findings indicate that the fermentation of bovine 

or caprine milk results in high cell numbers of Lactobacillus 

rhamnosus GG, directly meeting or exceeding the threshold 

considered therapeutically significant more than 106 colony 

forming units per milliliter after processing and preservation 

(Sezer et al. 2023). 

An empirical investigation to investigate the survival of 

different lactic acid bacteria strains under long-term 

fermentation conditions. Two fermented dairy products were 

infected with Lactobacillus plantarum 299v and studied over 56 

days. The initial cell counts were approximately 8.0 and 9.5 log 

colony-forming units per milliliter for the yogurt and cheese, 

respectively. Remarkably, the populations remained reasonably 

stable, with final CFU/mL readings of 7.5 and 9.0 log CFU/mL 

during the 56-day storage period. Similarly, ice cream 

containing L. plantarum ATCC 8014 maintained its stable 

counts, with an average of 7.6 log CFU/mL before and 60 days 

after cold storage. Furthermore, fermented skim milk infected 

with Bacillus coagulans exhibited resilience, with an initial 

count of 8.4 log CFU/mL maintained at 8.1 log CFU/mL 

following prolonged storage for 60 days. In conclusion, under 

the investigated conditions, these lactic acid bacteria exhibited 

exceptional survival throughout protracted fermentation cycles 

(Mirković et al. 2021). 

The ancient Lactobacillus casei Shirota strain demonstrated 

tremendous persistence when injected into homemade bovine 

lacteal concoctions and cultured dairy delicacies, retaining its 

profuse presence even after a moon cycle had waxed and 

waned. Diverse fermented lacteal compositions effectively 

transmit L. rhamnosus GG, L. casei Shirota, and other 

psychobiotics to consumers in stable and therapeutic allotments 

instantly and from a long perspective. In conclusion, lacteal 

substrates cultivate exceedingly favorable conditions for 

creating and retaining crops that nourish the mind (Magarinos 

et al. 2008). 

VII. IMPACT OF GAMMA-AMINOBUTYRIC ACID ON 

PSYCHOLOGICAL WELL-BEING 

Certain probiotic bacteria can catalyse the nonoxidative 

deamination of L-glutamate into the inhibitory neurotransmitter 

GABA within the gastrointestinal tract. The endogenous flora 

peculiar to Panchagavya’s complex microbial consortia 

preliminarily indicates an avenue by which gamma-

aminobutyric acid concentrations may be boosted both 

enteroendogenously and via, physiological transit, in the 

nervous system. Elevated gamma-aminobutyric acid levels 

across multiple biological systems may theoretically improve 

mental health and stability (Bravo et al. 2011). 

This study revealed that an imbalance between inhibitory 

and excitatory neurotransmission within the central nervous 

system’s gamma-aminobutyric acid (GABA)ergic system 

connects with several mental health concerns. Specifically, 

lowered endogenous concentrations of the brain’s principal 

inhibitory neurotransmitter GABA have been empirically 

linked to the severity of symptoms across diverse conditions, 

such as anxiety, clinical depression, post-traumatic stress 

disorder, and attention deficit hyperactivity disorder. These 

findings show that restoring equilibrium to disrupted 

GABAergic signaling pathways may have therapeutic potential 

for relieving pain in afflicted individuals. However, extra 

rigorous scientific studies are vital to improving our 

mechanistic understanding of how precisely aberrant control of 

inhibition versus excitation within neural networks causes 

illnesses. Modulations in gamma-aminobutyric acid 

concentrations correlate with oscillations in executive control 

skills, self-governance faculties, and emotional stabilizing 

mechanisms. Such imbalances may lead to behaviors 

displaying weaker control and more violence that fall outside 

socially acceptable standards of conduct. A disrupted 

neurochemical balance that affects prefrontal circuitry may 

partially address deficiencies in deliberative decision-making 

and emotionally controlled self-direction. Therefore, 

maintaining appropriate intracerebral levels of this inhibitory 

neurotransmitter may increase the abilities required for adaptive 

psychosocial functioning (Sideraki, Angeliki, and Athanasios 

2024). 

The inhibitory neurotransmitter gamma-aminobutyric acid, 

also known as GABA, can be obtained via food ingestion. 

Recent scientific studies have shown the potential advantages 

of GABA supplementation in lowering pain perception and 

boosting cognitive performance (Liwinski et al. 2023). Indeed, 

functional foods enriched with heightened concentrations of 

GABA are gaining popularity among consumers because of 

GABA’s potential neuroprotective and antidepressant effects of 

GABA (Hou et al. 2023). Moreover, emerging studies suggest 

that levels of GABA in the body may be influenced by the 

complex ecosystem of microorganisms residing in the 

gastrointestinal tract, pointing toward an intricate 

interrelationship between sustenance, intestinal health, and 

psychological well-being (Braga et al. 2024). 

Gamma-aminobutyric acid (GABA) plays a vital role in 

brain inhibition and has been associated with mood regulation 

and emotional states (Foster, Jane, and Karen-Anne 2013). 

Dysregulation of GABAergic neurotransmission has been 

related causally to several mental health issues, establishing 

GABA as a target for improving antidepressant drugs (Bercik 

et al. 2011). 

An emerging scientific study revealed that some probiotic 

bacteria capable of generating GABA may exert antidepressant 

effects by modifying the gut-brain axis (Sarkar et al. 2016). 

Probiotics containing Lactobacillus rhamnosus have 

successfully regulated anxiety-like behaviors in animal models, 
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highlighting the probable benefits of GABA-synthesizing 

microbiota for psychiatric treatment (Bravo et al. 2011). 

VIII. THERAPEUTIC POTENTIAL OF PANCHAGAVYA: 

EXPLORING ITS ANTIDEPRESSANT QUALITIES 

Panchagavya’s fundamentally diversified probiotic 

composition provides significant opportunities for pioneering 

novel psychotropic treatments. As a study has proved 

Panchagavya’s capacity to enhance gamma-aminobutyric acid 

levels, this formulation may help to reduce the symptomatology 

of melancholia and discomfort, thereby encapsulating a 

complete and organic strategy for mental health maintenance. 

These early findings suggest Panchagavya’s therapeutic 

application requires additional academic study to further 

elucidate its psychopharmacological processes and clinical 

usefulness for improved mood control (Patil and Shweta 2023). 

The primary research focus is altering the microbiota-gut-

brain axis linking the microbiota, gastrointestinal tract, and 

central nervous system. This axis involves the vagus nerve, 

spinal cord dorsal root ganglia, and autonomic nervous system 

interactions within the intestines. Evidence suggests that the 

microbiota indirectly affects brain function via the 

hypothalamic-pituitary-adrenal axis, neurotransmitters, and 

metabolite production. Consequently, researchers are 

investigating the factors that characterize this interaction. A 

promising approach modulates the microbiota’s functional role 

through targeted psychobiotic administration, specifically 

probiotics affecting the neuroimmune axis and cognitive 

processes like memory, learning, and behavior (Casertano et al. 

2021).  

The viability of psychobiotics during processing, storage, 

and digestion (ranging from 106 to 109 CFU/mL) is crucial, for 

their therapeutic efficacy. This viability is dependent on the 

nutritional matrix and microbial strain used. Consequently, 

when developing psychobiotic-rich food products, 

investigating the survival factors of these microorganisms is 

imperative. While dairy remains the predominant source, plant-

based fermented foods present a promising matrix for 

psychobiotic development, necessitating further scholarly 

examination to evaluate their efficacy as carriers (Marco et al. 

2017). 

A pivotal facet for evaluating psychobiotic operational 

attributes is their gastrointestinal transit persistence. Animal 

model trials and synthetic digestive system studies have yielded 

promising data on the therapeutic potential and viability of 

psychobiotics. However, human subject research remains 

relatively limited. Consequently, expanding the current 

knowledge base on the survival of psychobiotics in the human 

digestive tract, resistance to gastric and pancreatic enzymes, 

and microbiota colonization capacity is imperative. This will 

foster a more comprehensive understanding of the intrinsic 

nature and characteristics of psychobiotic microorganisms and 

a more informed assessment of their impact on the promotion 

of mental and neurological wellness (Barros et al. 2020). 

A recent scientific study suggested that the intake of 

fermented foods can improve cognitive impairments related to 

numerous neurological disorders, including Alzheimer’s 

disease. The implications of supplementing (2 mL/kg/day) 

Alzheimer’s patients experiencing cognitive impairment with 

probiotic fermented milk containing kefir grains for 90 days. 

The subjects demonstrated a large jump in memory, visual-

spatial/abstract abilities, and executive/language functions. 

Upon termination of the intervention, absolute and relative 

decreases in the levels of various proinflammatory cytokines 

and oxidative stress markers were observed, as well as an 

improvement in serum protein oxidation, mitochondrial 

dysfunction, DNA damage/repair, and apoptosis (Ton et al. 

2020) 

A separate trial tested the influence of feeding 60 patients 

with Alzheimer’s disease 200 mL/day of probiotic milk 

containing L. acidophilus, L. casei, Bifidobacterium bifidum, 

and L. fermentum on cognitive performance and metabolic 

status. After 12 weeks of intervention, patients treated with 

probiotic milk demonstrated a considerable increase in mini-

mental state assessment scores compared with the control 

group. This suggests that probiotic milk consumption leads to 

improvements in cognitive function. (Akbari et al. 2016) 

The data presented below suggest that fermented foodstuff 

has a salubrious influence on various aspects of brain well-

being. Such victuals may, for instance, have more recall, lower 

pain and stress, boost cognitive skills, and affect the 

immunological, hormonal, and antioxidant characteristics of 

the bodily form. Therefore, frequent consumption of fermented 

foods can prevent neurological abnormalities and may be 

considered a dietary regimen for augmenting pharmaceutical 

treatment of neurodegenerative infirmities and clinical 

melancholy. 

IX. FUTURE DIRECTIONS OF NOVEL PROBIOTIC 

FORMULATION RESEARCH 

While foundational laboratory investigations offer robust 

justification for the therapeutic promise of probiotics capable of 

synthesizing the neurotransmitter gamma-aminobutyric acid, 

further applied clinical experimentation is indispensably 

necessary to establish the effectiveness of Panchagavya for 

benefiting human populations. The numerous bacterial types 

within Panchagavya that contribute to gamma-aminobutyric 

acid production and its repercussions on mental health 

measures are crucial for creating personalized treatments 

(Westfall et al. 2017). 

Animal studies have investigated the effects of fermented 

plants and animal foods on neurological disorders. Mice-fed 

bovine milk fermented with Limosilactobacillus strains for 28 

days exhibited reduced nitrosative stress, attenuated memory 

impairment due to neural inflammation, increased antioxidant 

activities, decreased lipid peroxidation, acetylcholinesterase, 

and proinflammatory cytokine levels. Prolonged ingestion of 

fermented milk may mitigate neuroinflammation and 

associated memory deficits (Musa et al. 2017). 

 A rigorous experiment evaluated the effects of two distinct 

kefir beverages (Fr1 and UK4, predominantly containing 

Lactococcus lactis bacteria) and unprocessed cows’ milk on 

mice. Ingestion of both kefir varieties significantly altered the 

composition and functional profile of the host microbiome, 

enhancing gamma-aminobutyric acid production by the gut 

microbiota. Fr1 consumption ameliorated stress-induced 
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deficits in colonic serotonergic signaling, whereas UK4 

mitigated stress-related impairments in reward-motivated 

behaviors and improved fear-associated contextual memory 

(Van de Wouw et al. 2020). 

A recent scientific inquiry explored the potential of kimchi 

(KME) and its bioactive components in mitigating amyloid beta 

(Aβ)-induced cognitive deficits. Mice administered KME 

bioactive components and KME methanolic extract for 2 weeks 

exhibited a reduction of Aβ-induced impairments in cognitive 

function. The KME plus bioactive chemical treatment groups 

exhibited elevated antioxidant enzyme expression and reduced 

inflammation-related enzyme production. This study inferred 

that kimchi’s antioxidative and anti-inflammatory properties, 

attributed to its bioactive components, may attenuate the 

symptoms of Alzheimer’s disease (Woo et al. 2010). 

Microbiological modification of adzuki bean sprout milk by 

Streptococcus thermophilus, Lactobacillus bulgaricus, L. 

plantarum, and Levilactobacillus brevis J1 yielded elevated 

levels of 5-hydroxytryptamine, norepinephrine, and dopamine 

in the hippocampi of chronically depressed rats. 

Supplementation with this fermented vegetable milk mitigated 

depressive symptoms by promoting social interaction and 

heightening exercise-induced euphoria, suggesting its 

therapeutic potential for mild depression (Wu et al. 2021). 

Scholars have identified the fermented soy products that 

may augment cerebral health and function. Go et al. examined 

Cheonggukjang soybeans fermented with Bacillus subtilis 

MC31 and Latilactobacillus sakei 383 in cognitively impaired 

murine models. Mice administered varying Cheonggukjang 

dosages over 4 weeks exhibited remarkable recovery in short- 

and long-term memory tests, decreased non-viable neurons in 

the dentate gyrus, and dose-dependent elevations in nerve 

growth factor concentration and superoxide dismutase activity. 

These data suggest Cheonggukjang’s bioactive components 

may therapeutically benefit neurodegenerative disorders like 

Alzheimer’s, Parkinson’s, and Huntington’s diseases by 

enhancing antioxidant activity and neurotrophin synthesis in the 

brain (Go et al. 2017). 

Yoo and Kim’s inaugural experiment probed the efficacy of 

Lactiplantibacillus pentosus var. plantarum C29 fermented 

defatted soybean powder against scopolamine-induced memory 

deficits in murine models. Fermented soybean substrate 

augmented hippocampal BDNF expression in scopolamine-

treated mice and diminished acetylcholinesterase activity in 

vitro and ex vivo, indicating that fermentation may potentiate 

soybean’s neuroprotective properties against cognitive decline 

(Yoo, Dae-Hyoung, and Dong-Hyun Kim et al. 2015). 

This study assessed the neuroprotective effects of 

Lactobacillus plantarum C29-fermented defatted soybean on 

cognitive function and amyloid-beta (Aβ) expression in 

transgenic murine models. The findings demonstrated 

enhanced cognitive performance and attenuated Aβ levels in 

mice administered the fermented soybean product, suggesting 

its therapeutic utility in mitigating memory impairment (Lee et 

al. 2018). 

X. CONCLUSION 

Role of the bovine fauna in socioeconomic and 

environmental sustainability. Their descendants and by-

products from Panchgavya have wide-ranging benefits that 

could enable ecological agriculture, public health, and nutrition 

security. The region has significant potential to optimize 

biodiversity conservation and organic production. Although 

traditional inputs have boosted yields, they also degrade soil 

fertility and quality, and produce. Holistic remediation 

necessitates regeneration solutions focused on livestock and 

their multi-faceted contributions. Livestock farming can reduce 

rural poverty and generate long-term livelihoods by promoting 

environmentally friendly industries. However, 

acknowledgment of the economic, medical, and scientific value 

of cows remains low, compounded by the insufficient supply of 

certified homeopathic treatments. Further work will describe 

and operationalize multifunctional community resilience and 

sustainability values across integrated systems. 

By executing planned instructions coming ahead, one can 

effectively perpetuate the bountiful bovine wealth of this nation 

from an enlightening perspective. Accordingly, systematic 

efforts must be made to increase public knowledge of the 

‘virtues of cattle’ and their ‘Panchgavya.’Currently, the 

population lacks information and facts that are grounded in 

rigorous scientific investigation. Many documented practices 

relating to bovine therapy, Panchgavya, Agnihotra, and the 

supposed ‘miracles’ of milk have been rejected as mythical or 

legendary accounts without empirical support. Therefore, it is 

necessary to combine science, spirituality, and knowledge. 

Such integration has already led to U.S. patents, and many 

breakthroughs are expected in the future. The award of U.S. 

patents for Panchgavya items marks the apex validation of these 

Indian inventions. Given livestock’s huge potential for poverty 

reduction, future academic work in this area. Thus, the focus 

should be on creating R&D institutes based on the medicinal, 

agricultural, pharmaceutical, nutritional, environmental, 

technological, and economic applications of Godhan (cattle and 

their offspring). 

This study offers a notion for future inquiry into using the 

natural attributes found in Panchagavya as a strategy to 

establish a psychobiotic flora that is adequate for manufacturing 

gamma-aminobutyric acid. As contemporary research 

continues to uncover the relationship between the enteric and 

central nervous systems, the ancient formulation of 

Panchagavya provides a unique method for generating 

supplemental adjunct therapies for mood disorders through its 

potential to improve gut flora. Moving forward, a rigorous 

empirical study is needed to discern the biochemical pathways 

by which the psychotropic impacts of Panchagavya are 

mediated to better understand its therapeutic potential and 

appropriately integrate this natural product with established 

clinical practices for mental wellness. 
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