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Abstract-The gut—brain axis is a complex bidirectional communication network involving neural, endocrine, immune,
and microbial pathways. Recent advances in chronobiology and microbiome research have demonstrated that circadian
rhythm significantly influences gastrointestinal physiology, microbial oscillation, neuroendocrine regulation, and
metabolic homeostasis. Ayurveda describes a time-regulated behavioral framework through Dinacharya, which
emphasizes synchronization of daily activities with natural biological cycles for maintenance of health and prevention
of disease. Objective:To critically examine the scientific correlation between Ayurveda chronobiology and the gut—
brain axis with special reference to Dinacharya, circadian rhythm, and gut microbiome regulation. Methods: A narrative
integrative review approach was adopted using evidence from microbiome research, circadian biology,
neurogastroenterology, lifestyle medicine, and classical Ayurvedic literature. Relevant concepts related to gut microbial
dynamics, neuroendocrine signaling, chrononutrition, stress physiology, and Ayurvedic behavioral regulation were
analyzed and interpreted through a translational perspective. Results: Available evidence suggests that circadian
rhythm plays an important role in regulating gut microbiome composition, intestinal permeability, immune signaling,
metabolic activity, and neuro-gastrointestinal function. Behavioral factors including sleep timing, meal regularity, stress
regulation, and physical activity significantly influence these pathways. Several principles described under Dinacharya,
including early awakening, timely food intake, sleep regulation, and maintenance of digestive balance, demonstrate
conceptual and mechanistic overlap with contemporary chronobiology and lifestyle medicine. Ayurvedic concepts such
as Agni, Ama, and Nidra may also show functional parallels with digestive metabolism, inflammatory regulation,
intestinal homeostasis, and restorative physiology. Conclusion: Dinacharya may represent a traditional behavioral
chronobiological framework capable of influencing the gut-brain axis through circadian synchronization, microbiome
regulation, and neuroendocrine balance. Although direct mechanistic evidence remains limited, integration of Ayurveda
chronobiology with contemporary microbiome and circadian science may provide important insights for preventive,
lifestyle-based, and integrative healthcare approaches.
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Introduction

The gut-brain axis has emerged as one of the most
important research domains in  contemporary
biomedical science because of its extensive role in
regulating gastrointestinal physiology, metabolism,
immune responses, and neurobehavioral function.(1,2)
Rather than functioning as isolated systems, the gut
and brain communicate continuously through neural,
endocrine, immune, and metabolic pathways.(1) In
recent years, growing attention has been directed
toward the role of gut microbiota in this bidirectional
communication network, particularly in relation to
stress physiology, mood regulation, inflammatory
signaling, and metabolic homeostasis.(2,3) Alterations
in gut microbial composition and intestinal barrier
integrity have been associated with several chronic
disorders, including irritable bowel syndrome, obesity,
anxiety, depression, metabolic syndrome, and
neuroinflammatory diseases.(1,4)

At the same time, chronobiology research has
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increasingly demonstrated that many physiological
processes involved in gut— brain communication are
strongly influenced by circadian rhythm.(5,6)
Gastrointestinal motility, hormone secretion, immune
activity, sleep physiology, and microbial metabolism
all exhibit circadian oscillations regulated by central
and peripheral biological clocks.(5) Disturbance of
these rhythms through irregular sleep, altered meal
timing, chronic stress, night-shift work, or circadian
misalignment has been shown to affect microbial
diversity, intestinal permeability, metabolic regulation,
and neuroendocrine balance.(6,7) Emerging evidence
further suggests that gut microbial communities
themselves follow diurnal rhythmic patterns influenced
by feeding behavior and host circadian signaling.(7,8)

The concept of aligning daily behavior with biological
rhythms has been described in Ayurveda for centuries
through Dinacharya (daily regimen).(9,10) Classical
Ayurvedic literature emphasizes that maintenance of
health depends upon synchronization between bodily
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functions, environmental cycles, dietary behavior,
sleep, and mental discipline.(9) Texts such as Charaka
Sambhita and Ashtanga Hridaya describe time-specific
behavioral practices related to waking, food intake,
physical activity, bowel evacuation, and sleep
regulation as essential components of disease
prevention and physiological balance.(9,10) The
cyclical predominance of Vata, Pitta, and Kapha
during different phases of the day reflects a temporal
physiological model that appears conceptually
comparable to modern circadian regulation.(11) One of
the classical Ayurvedic recommendations states: “A
healthy individual should awaken during Brahma
Muhurta for the preservation of health and
longevity.”(10)

From a contemporary scientific perspective, such
recommendations may have relevance in relation to
circadian entrainment, autonomic regulation, endocrine
rhythmicity, and metabolic synchronization.(5,6)
Likewise, Ayurvedic concepts including Agni, Ama,
and Nidra may offer broader physiological
interpretations associated with digestion, inflammatory
dysregulation, intestinal homeostasis, and restorative
biological rhythms.(11,12)

Although the gut-brain axis, microbiome science, and
circadian medicine have expanded rapidly over the
past decade, the possible mechanistic relationship
between Ayurveda chronobiology and these emerging
biomedical frameworks has been insufficiently
explored. Existing literature is largely fragmented,
with limited attempts to integrate Dinacharya-based
behavioral regulation with gut microbial oscillation,
neuroendocrine signaling, and circadian physiology in
a translational manner.(11,13)

Therefore, the present review aims to critically
examine the scientific correlation between Ayurveda
chronobiology and the gut-brain axis, with particular
emphasis on Dinacharya, circadian rhythm regulation,
microbiome dynamics, and neuro- gastrointestinal
health. By integrating evidence from these diverse
fields, this review seeks to develop a mechanistic and
translational perspective that may contribute to future
preventive and integrative healthcare strategies.

Research Gap

Although circadian rhythm and gut microbiome
regulation are increasingly recognized as major
determinants of neuro- gastrointestinal health, their
correlation with Ayurveda chronobiology remains
insufficiently  explored.(1,6)  Existing literature
discussing Dinacharya is largely descriptive, with
limited mechanistic interpretation linking Ayurvedic
concepts with circadian regulation, microbial
oscillation, neuroimmune signaling, and gut-brain axis
physiology.(11,13) Furthermore, translational studies
evaluating the influence of Dinacharya on microbiome
dynamics and circadian homeostasis  remain
scarce.(12,13)

Rationale of the Study
Recent advances in chronobiology and microbiome

research have highlighted the importance of behavioral
synchronization in maintaining neuro-gastrointestinal
and metabolic health.(5,7) Since Dinacharya
emphasizes time-regulated daily practices for
preservation of physiological balance, exploring its
possible correlation with circadian rhythm and gut—
brain axis regulation may provide an integrative
perspective  for preventive and lifestyle-based
healthcare approaches.(10,12)

Hypothesis

Dinacharya may function as a behavioral
chronobiological model capable of modulating the gut—
brain axis through circadian synchronization, gut
microbiome regulation, neuroendocrine balance, and
immune homeostasis.(1,5) Disruption of these
temporal behavioral patterns may contribute to
dysbiosis, circadian misalignment, and neuro-
gastrointestinal dysfunction.(1,7)

Objectives Primary Objective

To critically analyze the scientific correlation between
Ayurveda chronobiology and the gut-brain axis with
special reference to Dinacharya, circadian rhythm, and
gut microbiome regulation.

Secondary Objectives

e To examine the role of circadian rhythm in neuro-
gastrointestinal physiology and microbial oscillation.

e To correlate Ayurvedic concepts such as Dinacharya,
Agni, Ama, and Nidra with contemporary
chronobiology and gut-brain axis mechanisms.

e To explore the potential translational relevance of
Dinacharya in preventive and lifestyle-based
healthcare approaches.

Gut-Brain  Axis: Contemporary Scientific
Perspective

The gut-brain axis is a bidirectional communication
network that connects the gastrointestinal tract with the
central nervous system through neural, endocrine,
immune, and metabolic pathways.(1,2) This interaction
primarily involves the enteric nervous system,
autonomic nervous system, hypothalamic—pituitary—
adrenal (HPA) axis, intestinal microbiota, and various
neuroactive mediators.(1) Recent advances in
neurogastroenterology and microbiome research have
demonstrated that the gut plays a significant role not
only in digestion and metabolism, but also in emotional
regulation, stress responses, cognition, and immune
homeostasis.(2,3)

Among the major components of this axis, the gut
microbiota has emerged as an important regulator of
host physiology. Intestinal microorganisms participate
in nutrient metabolism, maintenance of intestinal barrier
integrity, immune modulation, and synthesis of several
bioactive compounds including short-chain fatty acids
(SCFAs), serotonin  precursors, and gamma-
aminobutyric acid (GABA)-related metabolites.(1,14)
These microbial products influence gastrointestinal
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motility, inflammatory pathways, autonomic activity,
and neuroendocrine signaling.(2,4)

Communication between the gut and brain occurs
through multiple interconnected mechanisms. Neural
signaling is mediated predominantly through the vagus
nerve, while endocrine communication involves
cortisol and other stress-related hormones regulated by
the HPA axis.(3,15) In addition, immune mediators
such as cytokines and microbial metabolites contribute
to bidirectional signaling between intestinal and central
systems. (1,14) Disturbance of these pathways has been
associated with several chronic disorders including
irritable bowel syndrome, inflammatory bowel disease,
obesity, anxiety, depression, and metabolic syndrome.
(2,4)

Emerging evidence further suggests that the gut-brain
axis is strongly influenced by circadian rhythm.
Gastrointestinal motility, microbial activity, hormone
secretion, feeding behavior, and immune responses
exhibit diurnal oscillations regulated by biological
clocks.(5,6) Consequently, circadian disruption caused
by irregular sleep, altered eating patterns, chronic
stress, and lifestyle imbalance may contribute to
dysbiosis, neuroendocrine dysfunction, systemic
inflammation, and impaired neuro-gastrointestinal
health.(6,7)

Circadian Rhythm and Gut Microbiome Regulation
Circadian rhythm is an endogenous biological timing
system that regulates physiological, metabolic,
endocrine, and behavioral processes in approximately
24-hour cycles.(5) These rhythms are coordinated
primarily by the suprachiasmatic nucleus of the
hypothalamus and are influenced by external cues such
as light exposure, feeding behavior, sleep-wake
patterns, and physical activity.(5,16) In addition to the
central clock, peripheral circadian clocks are present in
multiple organs including the liver, intestine, pancreas,
and immune tissues.(16)

Recent studies have shown that gut microbial
communities also exhibit circadian oscillations.(7,8)
The composition, diversity, and metabolic activity of
intestinal microbiota fluctuate according to feeding
cycles, fasting duration, hormone secretion, and host
behavioral rhythms. (7,8) Microbial metabolites such
as short-chain fatty acids, bile acid derivatives, and
tryptophan metabolites demonstrate time-dependent
variation and influence intestinal integrity, immune
regulation, and neuroendocrine signaling. (7,17)
Circadian disruption caused by sleep deprivation,
irregular eating habits, night-shift work, chronic stress,
and altered lifestyle patterns has been associated with
microbial dysbiosis, impaired intestinal barrier

function, metabolic inflammation, and neuro-
gastrointestinal ~ dysfunction.(6,17)  Experimental
studies further suggest that disturbance of microbial
rhythmicity may affect glucose metabolism, immune
homeostasis, stress physiology, and behavioral
regulation.(7,13)

These findings have increased scientific interest in
chrononutrition ~ and  lifestyle-based  circadian
interventions aimed at restoring microbial and
metabolic  homeostasis.(6,18) In this context,
traditional behavioral frameworks emphasizing time-
regulated daily activities may possess significant
relevance in maintaining gut microbial balance and
circadian synchronization.(12,18)

Ayurveda Chronobiology and Dinacharya

Ayurveda describes health as a dynamic equilibrium
maintained through appropriate interaction between the
body, mind, environment, diet, and time.(9) Among its
preventive  healthcare  principles,  Dinacharya
represents a structured daily behavioral regimen
designed to preserve physiological balance and reduce
susceptibility to disease.(9,10) Classical Ayurvedic
texts emphasize that improper timing of sleep, food
intake, physical activity, and behavioral habits may
disturb bodily equilibrium and contribute to disease
progression. (9)

The concept of Ayurveda chronobiology is reflected in
the cyclical predominance of Kapha, Pitta, and Vata
during different phases of the day.(10,19) According to
Ayurvedic physiology, these temporal cycles influence
digestion, metabolism, physical activity, mental
function, and sleep regulation.(19) Such observations
indicate an early recognition of biological rhythmicity
and physiological variation across time.(10,11)
Classical texts particularly stress the importance of
awakening during Brahma Muhurta, maintaining
regular bowel habits, consuming meals at appropriate
times, engaging in physical activity, and ensuring
timely sleep.(9,10) These practices are believed to
support proper functioning of Agni (digestive and
metabolic activity), maintain doshic balance, and
preserve physical and mental well-being.(9) “A healthy
individual should awaken during Brahma Muhurta for
the protection and preservation of health.”(10) From a
contemporary perspective, these recommendations
may correlate with circadian entrainment, metabolic
synchronization, autonomic regulation, and
maintenance of neuro-gastrointestinal
homeostasis.(5,11) The emphasis placed on behavioral
regularity in Dinacharya also appears consistent with
modern evidence linking lifestyle rhythms with gut
microbiome stability and circadian physiology.(5,17)

Table 1. Correlation Between Dinacharya and Circadian Physiology

IDinacharya Principle

Possible Modern Correlation

IPhysiological Relevance

Brahma Muhurta awakening

Circadian entrainment

Hormonal synchronization

Timely meals

Chrononutrition

IMetabolic regulation

Regular sleep

Circadian rhythm maintenance

INeuroendocrine balance

IPhysical activity

IMetabolic activation

Insulin sensitivity
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IRegular bowel habits Gastrointestinal rhythmicity Gut motility regulation

Stress modulation IAutonomic balance

Mental discipline

Dinacharya and Circadian Time Mapping: Ayurvedic-Chronobiological Correlation
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Ayurvedic Dinacharya demonstrates temporal alignment with circadian neuroendocrine, metabolic, gastrointestinal, and
microbiome-associated physiological rhythms, suggesting a potential chronobiological basis for systemic homeostasis.

Mechanistic Correlation Between Dinacharya,
Circadian Rhythm, and the Gut-Brain Axis
Emerging evidence suggests that behavioral timing
plays an important role in regulating circadian
physiology, gut microbial dynamics, neuroendocrine
balance, and gastrointestinal function.(5,17) In this
context, several principles described under Dinacharya
appear mechanistically relevant to contemporary
understanding of the gut-brain axis and circadian
biology.(10,11)

Regular sleep-wake patterns are essential for
maintaining synchronization between central and
peripheral biological clocks. Ayurveda emphasizes
early awakening and timely sleep, practices that may
support circadian entrainment, hormonal rhythmicity,
autonomic balance, and metabolic regulation.
Disturbance of these rhythms has been associated with
altered cortisol  secretion, impaired melatonin
signaling, microbial dysbiosis, and systemic
inflammation.(5-7)

Similarly, timed food intake is increasingly recognized
as an important regulator of gut microbial oscillation
and metabolic homeostasis. Modern chrononutrition
research suggests that meal timing influences glucose
metabolism, intestinal  permeability,  microbial
metabolite  production, and  circadian  gene
expression.(7,18)  Ayurveda  places  significant

emphasis on appropriate timing of meals and
maintenance of Agni, indicating a possible correlation
between digestive rhythmicity and metabolic
regulation.(10,11)

The gut microbiota also contributes to bidirectional
gut-brain communication through production of short-
chain fatty acids, neurotransmitter precursors, bile acid
metabolites, and immune mediators. Circadian
disruption may alter these microbial activities and
contribute to neuro-gastrointestinal dysfunction.(1,5)
From an Ayurvedic perspective, impaired digestion
and accumulation of A4ma are considered major
contributors to disease development, which may
conceptually parallel inflammatory dysregulation,
endotoxemia, and intestinal barrier dysfunction
described in modern biomedical science.(11,12)
Furthermore, behavioral practices included in
Dinacharya such as physical activity, mental
discipline, and sleep regulation may influence vagal
tone, stress physiology, and neuroimmune
signaling.(1,15) These observations suggest that
Dinacharya may function as a behavioral framework
capable of supporting circadian synchronization and
gut-brain axis homeostasis through integrated
neuroendocrine, metabolic, microbial, and
immunological pathways.(5,6,18)
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Proposed Integrative Model of Dinacharya and the Gut—Brain Axis
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Agni, Ama, and Gut Microbiome Dynamics

In Ayurveda, Agni is considered the fundamental
principle responsible for digestion, metabolism,
transformation, and maintenance of physiological
balance. Proper functioning of Agni is believed to
support nourishment, vitality, immunity, and mental
well-being, whereas impaired Agni contributes to
incomplete digestion and formation of Ama, a
pathological state associated with metabolic and
systemic imbalance.(9,12)

Although these concepts are described in traditional
physiological terminology, they may demonstrate
functional parallels with several mechanisms identified
in modern gastrointestinal and microbiome research.
Contemporary studies indicate that digestive efficiency,
microbial metabolism, intestinal barrier integrity, and
host immune responses are closely interconnected.
Disturbance of these processes may result in dysbiosis,
altered microbial metabolite production, intestinal
inflammation, and increased permeability of the gut
barrier.(1,17)

The Ayurvedic concept of Ama may conceptually

correspond to pathological metabolic byproducts,
inflammatory mediators, endotoxemia, and impaired
intestinal homeostasis associated with dysbiosis and
metabolic dysfunction. Similarly, balanced Agni may
reflect optimal digestive metabolism, microbial
equilibrium, nutrient assimilation, and maintenance of
intestinal integrity.(12,20)

Recent microbiome research has also demonstrated
that dietary timing, sleep patterns, stress physiology,
and circadian rhythm significantly influence microbial
composition and metabolic activity.(17,18) Since
Dinacharya emphasizes regular eating habits,
behavioral  discipline, sleep regulation, and
maintenance of digestive balance, these practices may
contribute to preservation of gut microbial stability and
neuro-gastrointestinal homeostasis.(9,18)

Thus, the relationship between Agni, Ama, and gut
microbiome dynamics may provide an important
translational framework for interpreting Ayurveda
physiology within the context of modern microbiome
and circadian science.

Table 2. Ayurvedic Concepts and Possible Biomedical Correlation

IAyurvedic Concept Possible Biomedical Interpretation
Agni Digestive and metabolic efficiency
IAma Inflammatory/metabolic dysregulation
Nidra Restorative circadian physiology
Dinacharya Behavioral chronomedicine
IAyurvedic Concept Possible Biomedical Interpretation
IAgni Digestive and metabolic efficiency
Ama Inflammatory/metabolic dysregulation
Nidra Restorative circadian physiology
Dinacharya IBehavioral chronomedicine

Doshic rhythmicity Biological temporal variation

Grahani dysfunction Gut dysregulation/dysbiosis
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Mechanistic Correlation Between Agni, Ama, and Gut Dysbiosis
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Balanced Agni may support microbial homeostasis, intestinal integrity, and neuroimmune balance, whereas impaired Agni and
Ama formation may contribute to gut dysbiosis, systemic inflammation, and gut—brain axis dysfunction.
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Nidra, Stress Physiology, and Neuroendocrine
Regulation

Nidra (sleep) is regarded in Ayurveda as one of the
essential pillars of health and is considered necessary
for maintenance of physical strength, mental stability,
metabolic balance, and longevity. Classical Ayurvedic
literature describes disturbed or inadequate sleep as a
contributing factor in fatigue, impaired cognition,
digestive dysfunction, emotional imbalance, and
disease susceptibility.(9,10)

Modern neuroscience and chronobiology similarly
recognize sleep as a fundamental regulator of
neuroendocrine, metabolic, immune, and
gastrointestinal function. Sleep-wake cycles are closely
controlled by circadian rhythm and influence hormonal
secretion, autonomic activity, inflammatory signaling,
and gut microbial behavior. Experimental studies have
shown that sleep deprivation and circadian disruption
may alter microbial diversity, intestinal permeability,
cortisol rhythm, glucose metabolism, and systemic
inflammatory responses.(5,21)

Stress physiology also plays a significant role in gut—
brain axis regulation. Activation of the hypothalamic—
pituitary—adrenal (HPA) axis during chronic stress
increases cortisol secretion, affects intestinal barrier
integrity, alters gut motility, and contributes to
microbial dysbiosis. These changes may further
influence neuroinflammation, emotional regulation,
and gastrointestinal health.(1,15)

Ayurveda emphasizes behavioral discipline, mental
regulation, proper sleep, and balanced daily routines as
important measures for preservation of psychological
and physiological equilibrium. In this context,
Dinacharya-based regulation of sleep and daily
activities may possess relevance in maintaining
neuroendocrine stability, autonomic balance, and gut—
brain axis homeostasis.(5,15)

Vagus Nerve, Neuroimmune Signaling, and Gut—
Brain Communication

The vagus nerve serves as one of the principal
communication pathways between the gastrointestinal
tract and the central nervous system. Through afferent
and efferent signaling, it regulates gastrointestinal
motility, immune responses, stress adaptation,
inflammatory activity, and autonomic balance.
Increasing evidence suggests that vagal pathways play
a central role in bidirectional gut—brain communication
and contribute significantly to neuro-gastrointestinal
homeostasis.(1,15)

Gut microbiota and their metabolites influence vagal
signaling through interaction with enteroendocrine
cells, immune mediators, and neurotransmitter
pathways. Short-chain fatty acids, serotonin-related
metabolites, and inflammatory cytokines can modulate
neural communication between the gut and brain.
Alteration of these pathways has been associated with
anxiety, depression, inflammatory bowel disorders,
metabolic dysfunction, and stress-related
gastrointestinal diseases.(1,2) Neuroimmune signaling
also represents an important component of the gut—

brain axis. Chronic inflammation, intestinal
permeability, microbial dysbiosis, and stress-induced
immune activation may contribute to altered cytokine
production and neuroinflammatory responses. These
mechanisms are increasingly recognized in the
pathophysiology of several metabolic, psychiatric, and
gastrointestinal disorders.(2,22)

From an Ayurvedic perspective, maintenance of
physiological equilibrium depends upon balanced
interaction between body, mind, digestion, and
behavior. Practices included within Dinacharya, such
as regular physical activity, sleep regulation, mental
discipline, and proper dietary habits, may indirectly
support autonomic balance and neuroimmune
stability.(9,10) Although direct mechanistic evidence
remains limited, these observations suggest a possible
integrative relationship between Ayurvedic behavioral
regulation and contemporary  gut-brain  axis

physiology.

Chrononutrition and Meal Timing in Ayurveda and
Modern Science

Chrononutrition refers to the interaction between meal
timing, circadian  rhythm, metabolism, and
physiological regulation. Recent research has
demonstrated that the timing of food intake
significantly influences glucose metabolism, insulin
sensitivity,  gastrointestinal ~ function, hormonal
secretion, microbial  oscillation, and energy
homeostasis.(5,18) Irregular eating patterns and late-
night food consumption have been associated with
obesity, metabolic dysfunction, circadian disruption,
and inflammatory imbalance.(5,17)

The gut microbiome also responds dynamically to
feeding-fasting cycles. Meal timing influences
microbial diversity, metabolite production, bile acid
metabolism, and circadian gene  expression.
Experimental studies suggest that disruption of feeding
rhythm may impair microbial oscillation and
contribute to dysbiosis, intestinal inflammation, and
metabolic instability.(7,17)

Ayurveda has long emphasized the importance of
appropriate dietary timing and digestive regulation.
Dinacharya recommends consumption of meals
according to digestive capacity and biological timing,
with particular importance given to the midday meal
when Agni is considered strongest.(9,10) Irregular
eating habits, overeating, untimely food intake, and
incompatible dietary practices are described as
important contributors to impaired digestion and
disease development.(10) From a modern perspective,
these principles may correspond with circadian
variation in digestive enzyme activity, metabolic
efficiency, gastrointestinal motility, and hormonal
regulation.(5,18) The Ayurvedic emphasis on
mindful eating, meal regularity, and digestive balance
appears conceptually aligned with contemporary
chrononutrition and lifestyle medicine approaches
aimed at maintaining metabolic and gut microbial
homeostasis.(7,10)
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Discussion

Recent advances in microbiome science,
neurogastroenterology, and circadian biology have
substantially —expanded understanding of the
bidirectional relationship between behavioral rhythms
and physiological regulation.(1,6) The present review
suggests that several principles described in Ayurveda
under Dinacharya demonstrate conceptual and
mechanistic overlap with contemporary knowledge of
circadian rhythm, gut microbiome dynamics,
neuroendocrine regulation, and gut— brain axis
physiology.(1,10)

Modern biomedical research increasingly recognizes
that behavioral factors such as sleep timing, meal
regularity, stress regulation, and physical activity
significantly  influence  microbial  composition,
intestinal permeability, immune signaling, metabolic
homeostasis, and neuro-gastrointestinal function.(6,23)
In parallel, Ayurveda describes health maintenance
through synchronized regulation of diet, sleep, bowel
habits, physical activity, and mental discipline
according to natural temporal cycles.(10) This
similarity indicates that Dinacharya may represent an
early behavioral chronobiological framework aimed at
preserving systemic homeostasis.

Particularly noteworthy is the potential correlation
between Ayurvedic concepts such as Agni, Ama, and
Nidra with modern mechanisms involving digestive
metabolism, inflammatory dysregulation, intestinal
barrier function, circadian synchronization, and
restorative physiology.(12,24) Likewise, the temporal
predominance of Vata, Pitta, and Kapha may reflect
observations related to fluctuations in metabolic,
autonomic, and neuroendocrine activity across the
day.(10) However, despite these conceptual parallels,
direct mechanistic evidence linking Dinacharya with
microbiome regulation and circadian physiology
remains limited. Most currently available integrative
studies are descriptive and lack molecular,
microbiological, or translational validation.(12,13)
Furthermore, Ayurvedic physiological concepts are
traditionally qualitative and individualized, which
presents  challenges in  standardization  and
experimental interpretation within modern biomedical
frameworks.

Nevertheless, the growing interest in chronomedicine,
lifestyle interventions, and microbiome-targeted
therapies provides an important opportunity for
interdisciplinary research integrating Ayurveda with
contemporary systems biology. Future studies
involving microbiome sequencing, inflammatory
biomarkers, circadian gene expression, autonomic
parameters, and clinical outcome measures may help
establish stronger scientific evidence regarding the
influence of Dinacharya on gut-brain axis regulation
and neuro-gastrointestinal health.(1,13)

Clinical Implications and Translational Relevance

The growing prevalence of metabolic disorders, stress-
related illnesses, gastrointestinal dysfunction, sleep
disturbances, and neuropsychiatric conditions has

increased interest in non-pharmacological and lifestyle-
based therapeutic strategies.(1,5) In

this context, Dinacharya may possess potential clinical
relevance as a behavioral approach aimed at improving
circadian synchronization, digestive regulation, stress
adaptation, and gut-—brain axis homeostasis.(10)
Several practices described under Dinacharya,
including regular sleep patterns, timely food intake,
physical activity, and behavioral discipline, appear
consistent with contemporary recommendations in
chronomedicine, lifestyle medicine, and
chrononutrition.(5,18)  These interventions may
potentially support gut microbial balance, autonomic
regulation, metabolic stability, and neuroendocrine
function.(1,18)

From a translational perspective, integration of
Dinacharya-based behavioral regulation with modern
preventive healthcare approaches may provide
supportive benefits in conditions associated with
circadian disruption and dysbiosis, including irritable
bowel syndrome, obesity, metabolic syndrome, stress-
related disorders, and sleep dysfunction.(1,13)
However, well- designed clinical and mechanistic
studies remain necessary before definitive therapeutic
conclusions can be established.

The integration of Ayurveda chronobiology with
microbiome and circadian research may also contribute
to the development of personalized and preventive
healthcare models emphasizing behavioral
synchronization and  long-term  physiological
regulation.(10,13)

Conclusion

The present review highlights a possible scientific
correlation between Ayurveda chronobiology and
contemporary understanding of the gut-brain axis,
circadian rhythm, and gut microbiome regulation.
Emerging evidence from chronobiology,
neurogastroenterology, and microbiome research
indicates that behavioral rhythms significantly
influence gastrointestinal physiology, neuroendocrine
signaling, immune homeostasis, and metabolic
balance. In this context, the Ayurvedic concept of
Dinacharya appears to provide a structured behavioral
framework aimed at maintaining physiological
synchronization with natural biological cycles.

Several principles described in Dinacharya, including
regulation of sleep, meal timing, physical activity,
bowel habits, and daily behavioral discipline,
demonstrate conceptual parallels with modern
approaches related to chrononutrition, circadian
alignment, and lifestyle-based preventive medicine.
Ayurvedic concepts such as Agni, Ama, and Nidra may
also possess functional relevance in relation to
digestive  metabolism, inflammatory regulation,
intestinal integrity, and restorative physiological
processes.

Although  current evidence supporting  direct
mechanistic integration remains limited, the available
literature suggests that Ayurveda chronobiology may
offer a valuable systems-oriented perspective for
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understanding behavioral regulation of the gut—brain
axis. Further interdisciplinary research integrating
microbiome analysis, circadian biomarkers,
neurophysiology, and Ayurvedic lifestyle interventions
is necessary to establish stronger translational and
clinical evidence.

Overall, the integration of Dinacharya with
contemporary circadian and microbiome science may
contribute to the development of preventive, lifestyle-
based, and integrative healthcare strategies for
improving neuro-gastrointestinal and metabolic health.

Future Perspectives and Research Directions

Future research should focus on generating
translational and mechanistic evidence examining the
relationship between Dinacharya, circadian regulation,
and gut microbiome dynamics.(1,13) Interdisciplinary
studies integrating Ayurveda, microbiome science,
chronobiology, neurogastroenterology, and systems
biology may help clarify the physiological relevance of
Ayurvedic  behavioral  principles in  modern
healthcare.(13,24)

Prospective clinical studies may evaluate the influence
of Dinacharya-based interventions on:

o gut microbial diversity,

e circadian biomarkers,

¢ inflammatory mediators,

e autonomic regulation,

o sleep quality,

e metabolic parameters,

o and neuro-gastrointestinal outcomes.

Advanced methodologies including metagenomic
sequencing, metabolomics, circadian gene expression
analysis, and neurophysiological assessment may
further improve understanding of the gut—brain axis
from an integrative perspective.(1,5) In addition,
development of standardized assessment models for
Ayurvedic chronobiological practices may support
reproducibility and scientific validation.(24)

Future investigation of Dinacharya as a behavioral
chronomedicine approach may also contribute to
preventive and lifestyle- based management strategies
for metabolic disorders, stress-related conditions, sleep
disturbances, and gastrointestinal dysfunction.(5,13)

Limitations

The present review is primarily conceptual and
interpretative in nature and is based on integration of
evidence from microbiome research, circadian biology,
neurogastroenterology, and classical Ayurvedic
literature. Direct experimental and clinical evidence
correlating  Dinacharya with gut microbiome
oscillation, circadian biomarkers, and neuro-
gastrointestinal regulation remains limited.

Several Ayurvedic concepts such as Agni, Ama, and
doshic rhythmicity are traditionally qualitative and
individualized, making standardization and mechanistic
interpretation ~ within  contemporary  biomedical
frameworks challenging. In addition, most currently
available integrative studies are descriptive, with

limited molecular validation and insufficient
longitudinal or interventional data.

The review also acknowledges that conceptual
similarities between Ayurveda and modern biomedical
science do not necessarily indicate complete
equivalence. Therefore, further  translational,
experimental, and clinical studies are required before
definitive mechanistic conclusions can be established.
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