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ABSTRACT

Nidra, one among the Trayopastambha in Ayurveda, plays a
vital role in maintaining physical, mental, and physiological
wellbeing. Classical Ayurvedic texts describe Nidra as essential
for Dhatu Samyata, Bala, Pusti, and proper functioning of
Sarira and Manasa. The concept of Srotoshodhana refers to
purification and unobstructed functioning of bodily channels
necessary for metabolism and homeostasis. Recent
neuroscientific research has identified the glymphatic system as
a sleep-dependent metabolic waste clearance pathway that
removes neurotoxic substances such as beta-amyloid, tau
proteins, and inflammatory metabolites from the central
nervous system. Impaired sleep disrupts this clearance
mechanism and is associated with neurodegeneration, cognitive
decline, metabolic dysfunction, and systemic inflammation.

The present conceptual review analyzes Nidra as a

physiological mechanism of Srotoshodhana with special reference to metabolic waste

clearance. Classical Ayurvedic literature and modern scientific evidence were reviewed to

explore correlations between Srotoshodhana and glymphatic clearance mechanisms. The
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study suggests that Nidra is not merely a passive state of rest but an active restorative and

cleansing process essential for systemic and neurological homeostasis.

KEYWORDS: Srotoshodhana, Glymphatic System, Metabolic Waste Clearance, Sleep
Physiology, Detoxification.

I. INTRODUCTION

Ayurveda considers health as a state of equilibrium of Dosha, Dhatu, Mala, and Agni with
proper functioning of Sharira and Manasa. Nidra is described as one among the
Trayopastambha along with Ahara and Brahmacharya.™ Proper Nidra is essential for
strength, nourishment, immunity, mental stability, longevity, and overall wellbeing. Classical
texts state that happiness and misery, strength and weakness, knowledge and ignorance, and

even life depend upon proper or improper sleep.!?!

Nidra is a physiological state produced by withdrawal of mind and sensory organs from
external stimuli, resulting in physical and mental restoration. Acharya Charaka explains that
Nidra manifests naturally when the mind and body become exhausted from sensory and
motor activities.®! Sushruta and Vagbhata also emphasize the restorative role of proper sleep
in maintaining normal bodily functions.™ Disturbed sleep is associated with fatigue, impaired
cognition, metabolic imbalance, psychological stress, obesity, diabetes mellitus,

cardiovascular diseases, and neurodegenerative disorders.®!

Ayurveda describes Srotas as channels responsible for transportation, transformation, and
exchange of nutrients and waste products in the body. Proper functioning of Srotas is
essential for homeostasis and Dhatu nourishment, while obstruction leads to Dosha vitiation
and disease manifestation.l”? Srotoshodhana refers to purification and maintenance of patency

of these channels for normal physiological functioning.

Modern neuroscience recognizes sleep as an active restorative process. Recent studies have
identified the glymphatic system as a specialized metabolic waste clearance pathway
predominantly active during sleep.!® It removes neurotoxic substances such as beta-amyloid,
tau proteins, and inflammatory metabolites through cerebrospinal fluid-mediated exchange
mechanisms.® Sleep deprivation impairs glymphatic clearance and increases the risk of
neuroinflammation, cognitive dysfunction, and neurodegenerative disorders including

Alzheimer’s disease and Parkinsonism. "
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Modern lifestyle factors including excessive screen exposure, stress, irregular sleep

schedules, and circadian rhythm disturbances have significantly affected sleep quality.™

Chronic sleep deprivation is associated with metabolic syndrome, cardiovascular disorders,

psychiatric illness, obesity, and impaired immunity.[*”

Contemporary sleep science
recognizes sleep as an essential process for cellular repair, metabolic homeostasis, hormonal

regulation, and neurological detoxification.™

The Ayurvedic concept of Srotoshodhana shows conceptual similarity with modern
glymphatic clearance occurring during sleep. Nidra may therefore be understood as a
physiological cleansing and restorative process essential for metabolic balance, neuronal

restoration, and systemic homeostasis.™

Therefore, the present conceptual review has been undertaken to critically analyze Nidra as a
mechanism of Srotoshodhana with special reference to metabolic waste clearance and to
establish a possible correlation between classical Ayurvedic principles and contemporary

neuroscientific findings.

1. AIM AND OBJECTIVES
Aim
To conceptually evaluate Nidra as a physiological mechanism of Srotoshodhana with special

reference to metabolic waste clearance from Ayurvedic and modern scientific perspectives.

OBJECTIVES

1. To review the classical Ayurvedic concept of Nidra described in Brihatrayi and other
Ayurvedic texts.!

2. To analyze the physiological importance of Nidra in maintenance of Sharirika and
Manasika health.™

3. To study the Ayurvedic concept of Srotas and Srotoshodhana in relation to metabolic
homeostasis. [

4. To explore the modern scientific understanding of sleep physiology and glymphatic
metabolic waste clearance mechanisms.®®!

5. To establish a conceptual correlation between Nidra and metabolic detoxification

processes occurring during sleep.®*”!
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6. To evaluate the role of proper sleep in prevention of metabolic and neurodegenerative

disorders.[!

1. MATERIALS AND METHODS
The present study is a conceptual review based on classical Ayurvedic literature and
contemporary scientific evidence related to Nidra, Srotoshodhana, sleep physiology, and

metabolic waste clearance.

Classical references regarding Nidra, Trayopastambha, Srotas, Srotodushti, and physiological
functions of sleep were collected from Brihatrayi including Charaka Samhita, Sushruta
Samhita, and Ashtanga Hridaya along with their available commentaries.?®! Relevant
information from Laghutrayi and other Ayurvedic literature was also reviewed for conceptual

understanding.

Modern scientific literature regarding sleep physiology, glymphatic system, circadian rhythm,
metabolic detoxification, neurophysiology of sleep, and sleep-related metabolic disorders was
collected from indexed journals and standard medical databases including PubMed, Scopus,
Web of Science, Medline, Google Scholar, AYUSH Research Portal, and DHARA. %!

Published review articles, conceptual studies, clinical studies, and neuroscientific literature
related to sleep-mediated metabolic waste clearance and neurodetoxification were critically
analyzed.®® Articles focusing on sleep deprivation, glymphatic dysfunction,
neurodegenerative disorders, and metabolic syndrome were also reviewed to establish

correlation with Ayurvedic principles of Srotoshodhana.[’*?

The collected literature was analyzed systematically and interpreted through an integrative
Ayurvedic and modern scientific perspective to explore Nidra as a physiological mechanism

responsible for restoration, purification, and maintenance of metabolic homeostasis.

IV. REVIEW OF LITERATURE
4.1 Concept of Nidra in Ayurveda
Nidra is considered an essential physiological process for maintenance of life and health in
Ayurveda. Along with Ahara and Brahmacharya, it is included under Trayopastambha, the
three subsidiary pillars supporting the body."*? Proper Nidra is necessary for physical

strength, mental stability, nourishment, immunity, reproductive health, and longevity.?
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The term Nidra is derived from the Sanskrit roots “Ni” meaning inward or downward and
“Dra” indicating rest or inactivity.!® Ayurveda describes Nidra as a natural state in which the
mind and sensory organs withdraw from external objects, resulting in restoration of body and
mind.®! Acharya Charaka states that Nidra manifests when the mind, soul, sensory organs,

and motor organs become fatigued and inactive.™

Acharya Charaka emphasizes that happiness and misery, nourishment and emaciation,
strength and weakness, knowledge and ignorance, and even life depend upon proper or
improper sleep.’? This highlights the importance of Nidra in maintaining physiological and

psychological balance.

Ayurveda considers Nidra an active restorative process responsible for tissue repair,
nourishment, mental relaxation, and restoration of bodily functions.™ Proper sleep promotes
Dhatu Pushti, Bala, Varna, Medha, and Ojas, while disturbed sleep leads to Dosha imbalance,

metabolic dysfunction, fatigue, stress, impaired cognition, and disease manifestation.™

According to Ayurveda, sleep occurs due to predominance of Kapha Dosha and Tamo
Guna.! When the mind becomes fatigued and the channels carrying consciousness are
covered by Kapha, sleep manifests naturally.®! Tamo Guna facilitates withdrawal of mental

and sensory activities necessary for restoration.

Acharya Charaka describes seven types of Nidra based on causative factors: Tamobhava,
Shleshma Samudbhava, Manah-shrama Sambhava, Sharira-shrama Sambhava, Agantuki,
Wadhi Anuvartini, and Ratri Swabhava Prabhava Nidra.™! Among these, natural nocturnal

sleep is considered healthy and beneficial.”

Acharya Sushruta describes Nidra as “Bhutadhatri,” the nourisher of living beings.m Acharya
Vagbhata states that proper sleep promotes happiness, nourishment, strength, intellect,
virility, and longevity.”) Sleep at proper time and duration is essential for balanced

functioning of Dosha, Dhatu, Agni, and Mala.

Ayurveda also describes the harmful effects of improper sleep. Anidra causes body ache,
heaviness of head, fatigue, dizziness, indigestion, irritability, reduced cognition, and
metabolic disturbances.®® Excessive sleep (Atinidra) leads to Kapha aggravation, obesity,

sluggish metabolism, diabetes mellitus, and impaired digestive power."
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Modern studies support the Ayurvedic view of Nidra as a restorative physiological process

essential for metabolic regulation, hormonal balance, immunity, cognition, and

neurophysiological detoxification.®** Sleep is now recognized as an active biological state
necessary for tissue repair, memory consolidation, synaptic regulation, energy conservation,

and metabolic waste clearance from the brain.%%!

Thus, the Ayurvedic concept of Nidra extends beyond mere rest and encompasses restoration,

nourishment, purification, and maintenance of systemic homeostasis, which may

conceptually correlate with modern mechanisms of metabolic and neurological detoxification

occurring during sleep.

Table 4.1: Classical Ayurvedic Concepts of Nidra and Their Physiological Significance.

Sr. | Ayurvedic . L . . .
No. | Concept Classical Description Physiological Significance
Nidra is one among the three I .
. . . Maintains  physical  and
subsidiary pillars of life along .
1 | Trayopastambha X mental health, longevity, and
with Ahara and hOMeoStasis
Brahmacharya.[*%
Definition of State in W.h'Ch mind and sensory Provides restoration and
2 . organs withdraw from external )
Nidra : 3] relaxation nervous system
objects due to exhaustion.
3 Role of Kapha Nlddra . occurs],c K dhue D rt]o Reduces sensory activity and
and Tamas predominance 016 apha Losha promotes physiological rest
and Tamo Guna.*®
4 | Bhutadhatri Sush_ruta descnpeg Nldr_a as[lghe Suppo_rts tissue nourishment
nourisher of all living beings. and rejuvenation
Proper sleep promotes Sukha, | Enhances immunity,
5 | Samyak Nidra Bala, Pushti, Varna, and | cognition, metabolism, and
Medha.*! vitality
- Associated with metabolic
Improper or deficient sleep | .
. . imbalance and
6 | Anidra causes fatigue, stress, weakness, . .
o =[5 6] neurophysiological
and impaired cognition. .
dysfunction
Excessive  sleep  aggravates | Linked with reduced
7 | Atinidra Kapha and causes heaviness, | metabolism and metabolic
obesity, and sluggishness." syndrome
. Charaka describes seven varieties Indlcates_ physmlggl_cal and
8 | Types of Nidra . [1] pathological variations of
based on causative factors. sleep
9 Restorative Nidra restores body, mind, and | Supports cellular repair and
Function sensory functions.!! systemic recovery
Proper Nidra maintains .
. . May correlate with
Srotoshodhana unobstructed physiological . :
10 . . glymphatic metabolic waste
Correlation functioning and waste

elimination.["®

clearance
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4.2 Nidra as Trayopastambha

Ayurveda describes Ahara, Nidra, and Brahmacharya as the three supporting pillars of life
known as Trayopastambha.? These are essential for maintaining physical health, mental
wellbeing, strength, immunity, reproduction, and longevity. Among them, Nidra plays a major

role in restoration and stabilization of bodily and psychological functions.™

Acharya Charaka explains that Trayopastambha supports the body like pillars support a
building.™! Disturbance in these factors impairs Dosha equilibrium, Dhatu nourishment, Agni,
and overall health.”? Nidra therefore acts as an important regulator of physiological

homeostasis.

Proper Nidra is responsible for Sukha, Pushti, Bala, Vrishata, Jnana, and Ayushya.™ Improper
sleep causes Dukha, Karshya, Daurbalya, Ajnana, and disease manifestation.!? This reflects
the importance of sleep in maintaining both Sharirika and Manasika health.

Acharya Sushruta describes Nidra as “Bhutadhatri,” the nourisher of living beings.™ During
sleep, restoration occurs through relaxation of the body, stabilization of the mind,
replenishment of energy, and tissue repair.ly Nidra also supports Dhatu Poshana by

facilitating proper metabolism and nourishment.

Ayurveda states that proper sleep maintains Tridosha balance.[ Sleep deprivation aggravates
Vata and Pitta, leading to anxiety, stress, fatigue, cognitive dysfunction, and catabolic
changes, while excessive sleep aggravates Kapha causing heaviness, obesity, sluggish
metabolism, and metabolic disorders.>®!

Modern research also recognizes sleep as essential for physiological restoration, endocrine
regulation, immune modulation, neuronal repair, and metabolic homeostasis.®**! Sleep
supports hormonal balance, memory consolidation, synaptic remodeling, energy

conservation, and clearance of metabolic waste from the brain.1

Recent studies on the glymphatic system show that sleep facilitates removal of neurotoxic
metabolites such as beta-amyloid and tau proteins from brain interstitial spaces.®® This
cleansing mechanism resembles the Ayurvedic concept of Srotoshodhana, which maintains

unobstructed and efficient functioning of bodily channels.!”?

www.wipr.net | Vol 15, Issue 11, 2026. | 1SO 9001: 2015 Certified Journal | 471



Damke et al. World Journal of Pharmaceutical Research

Thus, Nidra as Trayopastambha can be interpreted as a foundational restorative process
responsible for nourishment, rejuvenation, maintenance of physiological balance, and

metabolic purification. Proper Nidra therefore plays a crucial role in sustaining systemic

homeostasis and prevention of disease.

Table 4.2: Role of Nidra as Trayopastambha.

Ifl(r). Ayurvedic Aspect | Description Physiological Correlation
Nidra is one among the three | Essential for survival and
1 | Trayopastambha ; ) e [12] .
supporting pillars of life. homeostasis
Proper sleep promotes | Enhances mental wellbeing
2| Sukha and Ayushya happiness and longevity.?! and healthy aging
3 | Dhatu Poshana Nidra _suppo[r}]s nourishment of Cellular_ repair and anabolic
body tissues. metabolism
4 | Balaand Ojas Prop_er slee_p |[g]1proves strength Immyne _ regul_a_tlon and
and immunity. physiological resilience
5 | Dosha Samvata Maintains equilibrium of Vata, | Neuroendocrine and
y Pitta, and Kapha." metabolic balance
Sleep deprivation causes | Associated with
6 | Anidra Effects fatigue, stress, and metabolic | inflammation and
disturbance. neurodegeneration
7| Atinidra Effects Excessw_e sleep cau_ses[S]Kapha Linked  with  metabolic
aggravation and obesity. syndrome
8 Restorative Sleep restores body and mind. Tissue  recovery and
Function neurological restoration
9 Glymphatic Sleep  facilitates  metabolic | Brain  detoxification and
Activity waste clearance.®! neuronal protection
Srotoshodhana Proper Nidra rr_lalnte_uns Metabolic and
10 . unobstructed physiological . . .
Correlation channels 7 neurophysiological cleansing

4.3 Concept of Srotas and Srotoshodhana

Srotas are channels responsible for transportation, circulation, transformation, and exchange
of nutrients, Doshas, Dhatus, and waste materials within the body."" Ayurveda describes the
body as a network of macro and micro channels essential for physiological balance and tissue

nourishment.

Proper functioning of Srotas is necessary for health, while obstruction or dysfunction leads to
Srotodushti and disease manifestation.™) The major forms of Srotodushti include Sanga
(obstruction), Atipravritti (excessive flow), Siragranthi (structural abnormality), and Vimarga
Gamana (abnormal flow).™
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Srotoshodhana refers to purification and maintenance of unobstructed channels for proper
circulation, metabolism, and elimination of waste products.”’) Impaired Agni, Ama
accumulation, unhealthy lifestyle, stress, and disturbed sleep contribute to Srotorodha and

metabolic imbalance.!”]

From a modern perspective, circulatory pathways, lymphatic drainage, cerebrospinal fluid
circulation, and glymphatic clearance mechanisms resemble the Ayurvedic concept of
Srotas.®” The glymphatic system becomes highly active during sleep and removes

neurotoxic metabolites including beta-amyloid and tau proteins from the brain.[%

Thus, the Ayurvedic concept of Srotoshodhana may be correlated with modern mechanisms
of metabolic detoxification and physiological waste clearance occurring in the body and

nervous system.

Table 4.3: Srotas and Modern Cortrelation.

Ayurvedic Concept | Description Modern Correlation

Srotas C_hanne_ls for transport  and Circulatory and lymphatic systems
circulation

Srotoshodhana Cleansing of channels Detoxification and waste clearance

Sanga Obstruction in channels Impaired circulation

Ama Toxic metabolic accumulation OX|dat|\{e and inflammatory

metabolites

Majjavaha Srotas :ilgsa;r;nels related to  nervous Nervous system pathways

Glymphatic System Sleep-mediated metabolic Brain detoxification system
clearance

4.4 Relationship Between Nidra and Srotoshodhana

Nidra plays an important role in maintaining physiological balance, tissue nourishment, and
proper functioning of Srotas.™? Ayurveda explains that proper sleep promotes Dosha
Samyata, Dhatu Poshana, Bala, and restoration of bodily functions, whereas disturbed sleep
leads to metabolic imbalance and Srotodushti.!*”!

During Nidra, the body undergoes restorative and repair processes that help maintain
unobstructed physiological channels.”! Proper sleep supports digestion, metabolism,

circulation, and elimination of waste products, thereby contributing to Srotoshodhana.!”?

Sleep deprivation aggravates Vata and Pitta, leading to stress, fatigue, impaired metabolism,

and Ama accumulation, which may obstruct Srotas and disturb normal physiological
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functions.>® Excessive sleep aggravates Kapha and causes sluggish metabolism, heaviness,

obesity, and metabolic disorders."!

Modern neuroscience also recognizes sleep as an active restorative process essential for
metabolic waste clearance and neuronal detoxification.’® During deep sleep, glymphatic
activity increases and facilitates removal of neurotoxic substances such as beta-amyloid and

tau proteins from brain tissues.®®!

Thus, Nidra may be interpreted as a physiological mechanism contributing to Srotoshodhana
through restoration, metabolic regulation, and elimination of accumulated waste products

from the body and nervous system.

Table 4.4: Relationship Between Nidra and Srotoshodhana.

Nidra Aspect Ayurvedic Interpretation Modern Correlation
Maintains Dosha balance and
Dhatu nourishment

Causes Ama accumulation and | Metabolic dysfunction and

Samyak Nidra Physiological restoration

Anidra Srotodushti stress
Restorative Function | Rejuvenates body and mind Cellular repair and recovery
Srotoshodhana Maintains unobstructed Metabolic detoxification

channels

Brain  waste clearance

Glymphatic Activity | Cleansing during sleep during sleep

4.5 Modern Physiology of Sleep

Sleep is a complex and dynamic physiological process essential for neurological, metabolic,
endocrine, immune, and psychological health."***] Modern neuroscience recognizes sleep as
an active restorative state regulated by interactions between the brain, circadian rhythm,

neurotransmitters, and homeostatic mechanisms.[*¢!

The sleep-wake cycle is primarily controlled by the suprachiasmatic nucleus (SCN) of the
hypothalamus, which acts as the body’s biological clock.!*® Circadian rhythm regulates
hormone secretion, body temperature, metabolism, and neuronal activity according to the
light-dark cycle. Melatonin secreted by the pineal gland plays an important role in sleep

initiation and regulation.™**!

Physiologically, sleep is divided into:
1. Non-Rapid Eye Movement (NREM) Sleep
2. Rapid Eye Movement (REM) Sleep.™
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NREM sleep progresses from light sleep to deep slow-wave sleep. During this phase, heart
rate, respiratory rate, blood pressure, and metabolic activity decrease.™™® Deep NREM sleep is
highly restorative and associated with tissue repair, energy conservation, protein synthesis,

immune modulation, and growth hormone secretion.[*

REM sleep is characterized by increased cerebral activity, rapid eye movements, dreaming,
emotional processing, memory consolidation, and synaptic plasticity.*”? Proper alternation
between NREM and REM sleep is essential for cognition, learning, emotional stability, and
neurological restoration.[*"%

Recent studies have identified the glymphatic system as a specialized metabolic waste
clearance pathway predominantly active during sleep.®®! During deep sleep, cerebrospinal
fluid influx into brain interstitial spaces increases, facilitating removal of neurotoxic

metabolites such as beta-amyloid, tau proteins, lactate, and reactive oxygen species.®"!

Sleep also expands neural interstitial spaces, promoting exchange between cerebrospinal fluid
and interstitial fluid.®! This enhances neuronal detoxification and cerebral homeostasis.
Impaired sleep reduces glymphatic clearance and contributes to accumulation of toxic
proteins associated with neurodegenerative disorders including Alzheimer’s disease and

Parkinsonism. %21

Sleep further regulates endocrine and metabolic functions by maintaining insulin sensitivity,
[12,13]
e.

glucose metabolism, appetite regulation, cortisol rhythm, and autonomic balanc
Chronic sleep deprivation alters leptin and ghrelin secretion, increases inflammatory
mediators, and predisposes individuals to obesity, diabetes mellitus, hypertension,
cardiovascular disease, and metabolic syndrome.[*2?%

Additionally, sleep contributes to immune regulation, oxidative stress reduction, emotional
processing, neuronal recovery, and synaptic homeostasis.'®**) Thus, modern physiology
recognizes sleep as a vital restorative and detoxifying process necessary for maintenance of

systemic and neurological equilibrium.
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Table 4.5: Modern Physiology and Functions of Sleep.

Sleep Component Physiological Function

Circadian Rhythm Regulation of sleep-wake cycle
Suprachiasmatic Nucleus | Biological clock regulation

Melatonin Initiation and maintenance of sleep

NREM Sleep Tissue repair and metabolic restoration

Deep Sleep Glymphatic metabolic waste clearance

REM Sleep Memory consolidation and emotional regulation
Glymphatic System Removal of neurotoxic metabolites

Sleep Deprivation Metabolic and neurological dysfunction

4.6 Glymphatic System and Metabolic Waste Clearance

The glymphatic system is a specialized waste clearance pathway of the central nervous
system responsible for removal of metabolic waste products and maintenance of neuronal
homeostasis.® The term “glymphatic” combines “glial” and “lymphatic” because the

system functions through astroglial cells and resembles peripheral lymphatic drainage.®

Unlike other tissues, the brain lacks a conventional lymphatic system. Metabolic waste
generated during neuronal activity is therefore removed through glymphatic circulation
involving exchange between cerebrospinal fluid (CSF) and interstitial fluid.®! CSF enters
periarterial spaces, flows through brain interstitial tissues, and clears accumulated metabolites

and neurotoxic substances.®!

Studies show that glymphatic activity increases significantly during sleep, especially deep
slow-wave sleep.’® During this phase, brain interstitial spaces expand, enhancing exchange
between CSF and interstitial fluid.’®! This promotes removal of beta-amyloid, tau proteins,
lactate, reactive oxygen species, and inflammatory waste products.%%%!

The glymphatic system is important for neuronal health, synaptic balance, metabolic
regulation, cognitive function, memory processing, and prevention of neurodegeneration.!'”

Efficient waste clearance during sleep helps maintain neurological stability.

Sleep deprivation and circadian rhythm disturbances impair glymphatic circulation and
reduce metabolic waste clearance.””*) Accumulation of beta-amyloid and tau proteins due to
impaired clearance is strongly associated with Alzheimer’s disease, Parkinson’s disease,

dementia, and other neurodegenerative disorders.!'%?!

www.wipr.net | Vol 15, Issue 11, 2026. | 1SO 9001: 2015 Certified Journal | 476



Damke et al. World Journal of Pharmaceutical Research

Modern studies also suggest that body posture, cardiovascular pulsation, respiratory activity,

and aquaporin-4 channels in astrocytes influence glymphatic flow and waste elimination.

Dysfunction of these mechanisms contributes to oxidative stress, neuroinflammation,

metabolic imbalance, and neuronal damage.

Conceptually, glymphatic clearance resembles the Ayurvedic principle of Srotoshodhana, in

which unobstructed channels facilitate proper circulation and elimination of waste products.!”

Nidra may therefore be interpreted as a physiological state supporting metabolic

detoxification and cleansing of neural pathways through activation of glymphatic circulation.

Thus, the glymphatic system provides modern scientific evidence supporting the restorative

and cleansing role of sleep in maintaining neurological and metabolic homeostasis.

Table 4.6: Glymphatic System and Metabolic Waste Clearance.

Component Function

Glymphatic System Brain metabolic waste clearance pathway
Cerebrospinal Fluid Removes interstitial metabolic waste
Astrocytes Regulate glymphatic circulation

Deep Sleep Enhances glymphatic activity
Beta-Amyloid Clearance | Prevents neurotoxic accumulation

Tau Protein Removal Maintains neuronal health

Sleep Deprivation Impairs metabolic detoxification
Glymphatic Dysfunction | Associated with neurodegenerative diseases

4.7 Correlation Between Nidra and Glymphatic Clearance

Ayurveda considers Nidra as an essential physiological process responsible for restoration,
nourishment, rejuvenation, and maintenance of bodily equilibrium.*? Proper Nidra promotes
Dosha Samyata, Dhatu Poshana, Bala, Medha, and overall health, whereas disturbed sleep
leads to accumulation of metabolic impurities, impaired functioning of Srotas, and disease

manifestation.®

Modern neuroscience has demonstrated that sleep plays a crucial role in activation of the
glymphatic system, a specialized metabolic waste clearance pathway responsible for removal
of neurotoxic substances from the brain.'® During deep sleep, cerebrospinal fluid circulation
increases significantly and facilitates elimination of beta-amyloid, tau proteins, lactate, and

oxidative metabolites from neural tissues.®?"!
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The Ayurvedic concept of Srotoshodhana refers to purification and maintenance of

unobstructed physiological channels for proper circulation, metabolism, and elimination.[”

Similarly, glymphatic clearance maintains neuronal homeostasis by removing accumulated

metabolic waste products and preserving neural function.!*%!

V. DISCUSSION

Nidra is described in Ayurveda as one among the Trayopastambha essential for maintenance
of physical, mental, and metabolic health.?! Proper sleep supports Bala, Pushti, Medha,
Ojas, and longevity, whereas disturbed sleep leads to Dosha imbalance, Ama accumulation,
Srotodushti, and disease manifestation.?*!

Srotoshodhana refers to purification and maintenance of unobstructed physiological channels
responsible for circulation, nourishment, metabolism, and elimination.!”? Proper functioning
of Srotas is essential for homeostasis and healthy metabolism. Disturbed sleep adversely
affects Agni, Dosha equilibrium, Dhatu nourishment, and normal circulation, thereby
contributing to pathological changes.>®!

Modern neuroscience recognizes sleep as an active restorative and detoxifying
process*®!

Recent studies on the glymphatic system demonstrate that deep sleep plays a major role in
clearance of neurotoxic metabolites from the brain.®® During sleep, cerebrospinal fluid
circulation increases and facilitates removal of beta-amyloid, tau proteins, oxidative
metabolites, and inflammatory substances from neural tissues.®"!

Impaired sleep reduces glymphatic clearance and contributes to accumulation of toxic
metabolites associated with Alzheimer’s disease, Parkinsonism, dementia, and cognitive
decline.X®?Y Similarly, Ayurveda explains that improper Nidra causes Ama accumulation and

Srotorodha, leading to metabolic and neurological dysfunction.™

The cleansing and restorative activities occurring during sleep may therefore be interpreted as
a form of Srotoshodhana. The glymphatic system conceptually resembles the Ayurvedic
description of unobstructed channels responsible for waste elimination and physiological
balance.l"®

www.wipr.net | Vol 15, Issue 11, 2026. | 1SO 9001: 2015 Certified Journal | 478



Damke et al. World Journal of Pharmaceutical Research

Both Ayurveda and modern science emphasize the importance of proper sleep in maintaining
metabolic homeostasis, neuronal stability, immune regulation, emotional balance, and
systemic restoration.™**'¥ Adequate Nidra supports hormonal regulation, energy conservation,
tissue repair, and metabolic detoxification, whereas sleep deprivation predisposes individuals
to obesity, diabetes mellitus, hypertension, cardiovascular disease, neuroinflammation, and
psychiatric disorders.!*#??

Thus, Nidra may be understood not merely as a passive resting state but as an active
physiological mechanism responsible for restoration, purification, metabolic regulation, and
maintenance of systemic and neurological equilibrium. The correlation between
Srotoshodhana and glymphatic clearance provides an integrative understanding of the

restorative role of sleep in preservation of health.

VI. CONCLUSION

Nidra is one of the fundamental pillars of life in Ayurveda and is essential for maintenance of
physical, mental, metabolic, and neurological health.” Proper sleep supports Dosha
Samyata, Dhatu Poshana, Bala, Ojas, cognitive stability, and longevity, whereas disturbed
sleep contributes to Ama accumulation, Srotodushti, and disease manifestation.™®

The Ayurvedic concept of Srotoshodhana emphasizes maintenance of unobstructed
physiological channels necessary for circulation, metabolism, nourishment, and
elimination.’” Modern neuroscience similarly recognizes sleep as an active restorative
process essential for metabolic detoxification and neuronal homeostasis through glymphatic

clearance.®

Scientific evidence shows that deep sleep enhances cerebrospinal fluid circulation and
facilitates removal of neurotoxic metabolites such as beta-amyloid and tau proteins from
brain tissues.>®! Impaired sleep reduces metabolic waste clearance and increases the risk of
neurodegenerative disorders, cognitive dysfunction, metabolic syndrome, and systemic
inflammation.[*%%!!

The cleansing and restorative activities occurring during sleep show strong conceptual
similarity with the Ayurvedic principle of Srotoshodhana. Nidra may therefore be interpreted
as a natural physiological mechanism responsible for restoration, purification, metabolic

regulation, and maintenance of systemic and neurological equilibrium.
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An integrative understanding of Nidra and glymphatic clearance may provide important

insights for preventive healthcare, lifestyle modification, and management of metabolic and

neurodegenerative disorders. Proper sleep hygiene and maintenance of healthy circadian

rhythm should therefore be considered essential for preservation of overall health and

wellbeing.
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