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Abstract—Shleshaka Kapha is one of the five functional
subtypes of Kapha Dosha described in Ayurveda and is
primarily located in the Sandhi (joints). It plays a vital
role in maintaining joint integrity, lubrication, stability,
and smooth movement. Classical Ayurvedic texts
attribute functions such as Sandhi Shleshana (joint
lubrication), Sthairya (stability), and Balaprada
(strength) to Shleshaka Kapha. From a modern
perspective, these functions closely resemble the role of
synovial fluid and cartilage matrix components in
reducing friction, nourishing articular cartilage, and
absorbing mechanical stress. Depletion or vitiation of
Shleshaka Kapha leads to joint dryness, crepitus, pain,
restricted movement, and degenerative changes, which
can be correlated with conditions such as osteoarthritis.
Understanding the role of Shleshaka Kapha provides an
integrative framework linking Ayurvedic physiology
with contemporary concepts of joint biomechanics and
cartilage health. This insight supports the Ayurvedic
approach of Snehana, Basti, and Rasayana therapies in
the prevention and management of degenerative joint
disorders.
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L INTRODUCTION

Ayurveda explains the maintenance of health and the
manifestation of disease through the balanced
functioning of Dosha, Dhatu, and Mala'. Among the
three Dosha, Kapha is responsible for providing
Sthairya (stability), Sneha (unctuousness), Gaurava
(heaviness), and Balapradana (strength) to the body,
thereby maintaining structural integrity and
lubrication of tissues?®.

Classical Ayurvedic texts describe five functional
subtypes of  Kapha—Avalambaka, Kledaka,
Bodhaka, Tarpaka, and Shleshaka Kapha—each
having a specific anatomical location and
physiological role®. Shleshaka Kapha is specifically
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located in the Sandhi (joints) and is responsible for
Sandhi Shleshana, which denotes lubrication and
smooth articulation of joint structures*.

The term Shleshana implies cohesion and adhesion,
highlighting the role of Shleshaka Kapha in
maintaining close contact between articular surfaces
and preventing friction during joint movements®.
Proper functioning of Shleshaka Kapha ensures
painless, stable, and -effortless movements and
preserves the strength of joints throughout life®.

When  Shleshaka Kapha undergoes Kshaya
(depletion) or Dushti (vitiation), joints lose their
natural lubrication, resulting in clinical features such
as Sandhi Shoola (joint pain), Sandhi Sphutana
(crepitus), stiffness, and restricted mobility’. These
manifestations are commonly described in Vata-
predominant disorders of the musculoskeletal
system, particularly degenerative joint diseases®.

From a modern biomedical perspective, the functions
of Shleshaka Kapha can be correlated with synovial
fluid and articular cartilage, which reduce friction,
absorb mechanical stress, and provide nutrition to
avascular cartilage tissue®. Degenerative joint
disorders such as osteoarthritis demonstrate reduced
synovial viscosity and progressive cartilage
degeneration, which conceptually aligns with the
Ayurvedic description of Shleshaka Kapha Kshaya
associated with Vata Prakopa'.

IL. AIM

To study the role of Shleshaka Kapha in joint
lubrication and cartilage health and to correlate
Ayurvedic concepts with modern anatomical and
physiological understanding.

I1I. METHODOLOGY
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1. Study Design
The present study is a narrative, descriptive,
and analytical review.

2. Source of Data
Classical Ayurvedic texts including Charaka
Samhita, Sushruta Sambhita, Ashtanga
Hridaya, Ashtanga Sangraha, Kashyapa
Samhita, and Bhela Samhita were reviewed
for references related to Kapha Dosha,
Shleshaka Kapha, Sandhi, and joint
physiology.

3. Literature Review
Relevant verses and commentaries
describing the location, functions, and
pathological changes of Shleshaka Kapha
were critically analyzed and compiled.
Secondary sources such as modern anatomy,
physiology, orthopedics, and rheumatology
textbooks were consulted to understand
joint lubrication, synovial fluid dynamics,
and cartilage metabolism.

4. Analytical Framework
Ayurvedic descriptions were interpreted in
terms of modern biomedical concepts to
establish conceptual correlations between
Shleshaka Kapha and synovial fluid,
articular cartilage, and extracellular matrix
components.

5. Outcome Assessment
The study aimed to develop a
comprehensive understanding of joint
lubrication and cartilage health from an
integrative Ayurvedic—modern perspective,
highlighting the relevance of Shleshaka
Kapha in the prevention and management of
degenerative joint disorders.

Ayurvedic Review of Shleshaka Kapha in Joint
Lubrication and Cartilage Health

Ayurveda describes Kapha Dosha as the principal
factor responsible for Sthairya (stability), Sneha
(unctuousness), Gaurava  (heaviness), and
Balapradana (strength) of the body. It provides
structural integrity and nourishment to tissues and
maintains cohesion among body components.
Classical texts divide Kapha into five functional
subtypes—Avalambaka, Kledaka, Bodhaka,
Tarpaka, and Shleshaka Kapha—based on their
location and specific physiological roles as described

in Charaka Sambhita.
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Concept and Sthana (Location) of Shleshaka Kapha
Shleshaka Kapha is specifically located in the Sandhi
(joints). The term Shleshaka is derived from the root
Shlish meaning “to adhere” or “to unite,” indicating
its role in binding and lubricating joint structures.
According to Ashtanga Hridaya, Shleshaka Kapha
resides in joints and facilitates smooth movement by
reducing friction between articulating surfaces.

Karma (Functions) of Shleshaka Kapha

The primary function of Shleshaka Kapha is Sandhi
Shleshana, which implies lubrication, cohesion, and
stability of joints. It maintains softness and elasticity
of joint components, allowing painless and effortless
movements. Shleshaka Kapha also contributes to
Sandhi Bala (joint strength) and protects articular
surfaces from wear and tear during routine
mechanical activity, as described in Sushruta
Sambita.

Relation with Asthi and Majja Dhatu

Joints are structurally formed by Asthi Dhatu and
supported by Majja Dhatu. Shleshaka Kapha plays a
nourishing and stabilizing role in maintaining the
functional integrity of these Dhatu. Adequate
Shleshaka Kapha ensures proper unctuousness
(Sneha) within joints, preventing dryness and
degeneration of Asthi and Majja. This
interrelationship is emphasized in Ashtanga
Sangraha, where joint health is linked to balanced
Kapha and controlled Vata.

Pathological States: Kshaya and Dushti of Shleshaka
Kapha

When  Shleshaka Kapha undergoes Kshaya
(depletion), joints lose their natural lubrication,
leading to dryness, friction, and instability. Clinically,
this manifests as Sandhi Shoola (pain), Sandhi
Sphutana  (crepitus), stiffness, and restricted
movements. Such changes are commonly observed in
Vata-predominant disorders and degenerative joint
conditions. Charaka Sambhita highlights that
depletion of Kapha allows aggravated Vata to
localize in joints, accelerating degeneration.

In Dushti (vitiation) of Shleshaka Kapha, heaviness,
swelling, and stiffness of joints may occur, often
associated with inflammatory joint conditions. Thus,
both quantitative and qualitative alterations of
Shleshaka Kapha can disturb normal joint function.
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Role in Aging and Degenerative Disorders

Ayurveda considers Jara (aging) as a Vata-dominant
phase of life characterized by progressive Kapha
Reduction of Shleshaka Kapha with
advancing age predisposes individuals to joint
degeneration, decreased mobility, and loss of
cartilage-like cushioning. Bhela
emphasizes the vulnerability of joints during Kapha

Kshaya.

Kshaya states.

Table: Correlation of Ayurvedic Concepts of Shleshaka Kapha with Modern Joint Physiology

Samhita also

Chikitsa Siddhanta Related to Shleshaka Kapha

Snehana, Swedana,

preventing further degeneration.

The preservation and restoration of Shleshaka Kapha
form an important principle in the Ayurvedic
management of joint disorders. Therapies such as
Basti, and Rasayana are
advocated to replenish joint lubrication, pacify
aggravated Vata, and support cartilage health. These

interventions aim at restoring Sandhi Shleshana and

Ayurvedic Description in Ayurveda Modern Anatomical / Functional Significance

Concept Physiological Correlation

Shleshaka Lubricating and stabilizing Synovial fluid and articular Reduces friction and

Kapha subtype of Kapha located in cartilage allows smooth joint
Sandhi (joints) movement

Sandhi Lubrication and cohesion of Synovial fluid viscosity and Facilitates painless and

Shleshana joint components cartilage surface lubrication effortless articulation

Sneha Guna Unctuous quality maintaining | Hyaluronic acid, lubricin, and Maintains elasticity and
softness and elasticity water content of cartilage shock absorption

Sthairya Stability and firmness of Ligament support and cartilage | Prevents joint instability
joints integrity and excessive movement

Asthi Dhatu Structural framework of the Bone and subchondral bone Provides strength and
joint load-bearing capacity

Majja Dhatu | Internal nourishment and Bone marrow and cartilage Supports tissue
support to bones matrix nourishment regeneration and

resilience

Kapha Depletion of lubricating and Reduced synovial fluid, Leads to joint dryness

Kshaya stabilizing factors cartilage thinning and degeneration

Vata Prakopa | Aggravation causing dryness, | Increased friction, Produces pain, stiffness,
pain, and movement inflammation, neural and restricted mobility

sensitization

Sandhi Joint pain due to loss of Mechanical pain and Limits function and

Shoola lubrication inflammatory mediators movement

Sandhi Crepitus or cracking sounds in | Cartilage wear and rough Indicates degenerative

Sphutana joints articular surfaces joint changes

Table: Samprapti Bhanga of Joint Degeneration through Regulation of Shleshaka Kapha

Samprapti Pathological Ayurvedic Probable Action on | Expected

Ghataka Change in Joint | Intervention Shleshaka Kapha Clinical

(Pathogenic Disorders (Samprapti Bhanga) Outcome

Factor)

Kapha Kshaya | Loss of | Snehana (Abhyanga, | Replenishes Sneha Guna | Improved joint

in Sandhi lubrication and | internal Sneha) and supports Shleshaka | lubrication and
joint dryness Kapha smooth

movement

Vata Prakopa Pain, stiffness, | Basti  (Anuvasana, | Pacifies Vata and nourishes | Reduction in
crepitus Niruha) Kapha in joints pain and stiffness

Asthi—-Majja Weakening and | Tikta Ksheera Basti, | Nourishes Asthi and Majja | Improved joint

Kshaya degeneration of | Rasayana therapy while stabilizing Kapha strength and
joint structures resilience
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Ruksha Guna | Increased

Snehana followed by | Counteracts dryness and | Enhanced

Vriddhi friction and | mild Swedana restores unctuousness flexibility — and
reduced range of motion
flexibility

Srotorodha in | Restricted Swedana, Upanaha Improves microcirculation | Reduced

Sandhi nutrition to joint and tissue perfusion stiffness and
tissues better

nourishment

Jara Avastha | Progressive

Rasayana, Basti

Slows degeneration and | Delayed

(Aging) degeneration and sustains Shleshaka Kapha | progression  of
reduced degenerative
lubrication changes

Dhatvagni Impaired tissue | Deepana—Pachana Enhances Dhatvagni and | Improved

Mandya metabolism tissue nourishment cartilage health

and metabolism

Abhyantara Loss of internal | Ghrita preparations Restores systemic and local | Long-term joint

Sneha Kshaya | lubrication unctuousness nourishment

Iv. MODERN REVIEW

Joint Lubrication and Cartilage Health

Joints are specialized structures designed to permit
smooth, pain-free movement while withstanding
significant mechanical stress. Synovial joints, which
are the most mobile joints in the human body, depend
on an integrated system comprising articular
cartilage, synovial fluid, subchondral bone,
ligaments, and surrounding musculature for optimal
function.

Articular Cartilage Structure and Function

Articular cartilage is a specialized avascular, aneural
connective tissue covering the ends of long bones. It
is composed of chondrocytes embedded in an
extracellular matrix rich in type II collagen,
proteoglycans (especially aggrecan), and water. This
unique composition provides tensile strength,
elasticity, and resistance to compressive forces.
Cartilage acts as a shock absorber and distributes
mechanical loads evenly across the joint surface,
preventing localized stress and damage.

Role of Synovial Fluid in Joint Lubrication

Synovial fluid is a viscous, non-Newtonian fluid
secreted by synovial membrane cells. It plays a
crucial role in joint lubrication, nutrition of cartilage,
and removal of metabolic waste. Key components of
synovial fluid include hyaluronic acid and lubricin,
which reduce friction between articular surfaces
during both low- and high-load movements.
Adequate viscosity of synovial fluid is essential for
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maintaining smooth joint motion and protecting
cartilage from wear.

Cartilage Nutrition and Metabolism

Because articular cartilage lacks direct blood supply,
it relies on diffusion of nutrients from synovial fluid
and subchondral bone. Cyclic loading and unloading
during joint movement facilitate this diffusion
process. Any alteration in synovial fluid composition
or joint biomechanics can impair cartilage nutrition,
leading to matrix degradation and chondrocyte
dysfunction.

Degenerative Changes and Osteoarthritis

Degenerative joint disorders such as osteoarthritis are
characterized by progressive loss of articular
cartilage, reduced
subchondral bone sclerosis, and osteophyte
formation. Inflammatory mediators like interleukin-
1B and tumor necrosis factor-a accelerate cartilage

synovial fluid viscosity,

breakdown by increasing matrix metalloproteinase
activity. Mechanical overloading, aging, obesity, and
metabolic factors further contribute to degeneration.

Aging and Joint Health

With advancing age, there is a natural decline in
cartilage regenerative capacity and synovial fluid
quality. Decreased hyaluronic acid concentration and
altered collagen architecture result in increased
friction, stiffness, and susceptibility to injury. These
age-related changes closely parallel the concept of
reduced joint lubrication and cushioning described in
traditional medical systems.
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Clinical Implications

Modern management of degenerative joint
conditions emphasizes preserving cartilage integrity
and improving joint lubrication. Therapeutic
approaches include weight management,
physiotherapy, intra-articular hyaluronic acid
injections, anti-inflammatory medications, and
lifestyle modifications aimed at reducing mechanical
stress on joints. Emerging therapies focus on cartilage
regeneration through stem cells, growth factors, and
tissue engineering.

Integrative Perspective

The modern understanding of joint lubrication and
cartilage health underscores the importance of
maintaining optimal synovial fluid composition,
balanced biomechanics, and
inflammation. These principles provide a scientific
framework that complements traditional concepts of
joint nourishment and lubrication, allowing for
integrative strategies in the prevention and
management of degenerative joint disorders.

controlled

V. DISCUSSION

Integrating Ayurvedic and Modern Perspectives on
Joint Lubrication and Cartilage Health

Ayurvedic and modern medical sciences, though
developed in different eras and conceptual
frameworks, remarkably in their
understanding of joint structure, function, and
degeneration. The Ayurvedic concept of Shleshaka
Kapha offers a functional explanation for joint

converge

lubrication, stability, and nourishment, which closely
parallels the modern description of synovial fluid
dynamics and articular cartilage physiology.

In Ayurveda, Shleshaka Kapha is located in the
Sandhi and is responsible for Sandhi Shleshana,
enabling smooth, painless joint movements. Its
qualities—Sneha, Picchila, and Sthira—are essential
for maintaining cohesion and cushioning within
joints. Modern science similarly recognizes synovial
fluid rich in hyaluronic acid and lubricin as the
primary lubricant reducing friction between articular
surfaces, while articular cartilage provides shock
absorption and load distribution. Thus, the functional
attributes  of  Shleshaka Kapha conceptually
correspond to the viscoelastic properties of synovial
fluid and the extracellular matrix of cartilage.
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The pathological descriptions in Ayurveda further
strengthen this correlation. Shleshaka Kapha Kshaya
leads to joint dryness, crepitus, pain, and restricted
movement—features identical to those observed in
degenerative joint diseases such as osteoarthritis.
Modern pathology describes osteoarthritis as a
condition marked by reduced synovial viscosity,
cartilage thinning, increased friction, and exposure of
subchondral bone. Both systems identify aging,
excessive mechanical stress, and metabolic
imbalance as major contributors to joint
degeneration.

Ayurveda also emphasizes the role of aggravated
Vata in joint disorders when Kapha is depleted. Vata,
characterized by Ruksha and Chala qualities,
accelerates degeneration and pain in joints. This
concept aligns with modern observations where
mechanical instability, increased shear forces, and
inflammatory  mediators exacerbate cartilage
breakdown and pain perception. Hence, the
Ayurvedic principle of Vata—Kapha balance mirrors
modern emphasis on biomechanical stability and
anti-inflammatory control.

Therapeutically, the concept of Samprapti Bhanga in
Ayurveda focuses on restoring Shleshaka Kapha and
pacifying Vata through Snehana, Swedana, Basti, and
Rasayana therapies. These interventions aim to
replenish ~ joint lubrication, enhance tissue
nourishment, and slow degeneration. Modern
treatment strategies similarly prioritize improving
joint  lubrication  (e.g.,  hyaluronic  acid
supplementation), reducing inflammation,
optimizing biomechanics, and preserving cartilage
health. Though the modalities differ, the therapeutic
goals are fundamentally aligned.

An integrative approach that combines Ayurvedic
insights on Shleshaka Kapha with modern
understanding of cartilage biology and synovial fluid
physiology can offer a comprehensive framework for
managing degenerative joint disorders. Such
integration not only validates classical Ayurvedic
principles through contemporary science but also
broadens the scope of preventive and therapeutic
strategies aimed at maintaining long-term joint
health.
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Flowchart 1: Integrated Concept of Joint
Lubrication
Balanced Kapha Dosha

!
Shleshaka Kapha (Sandhi Sthana)

!
Sandhi Shleshana (Sneha + Picchila Guna)

!
Smooth Joint Movement & Stability

l

l

Adequate Synovial Fluid Secretion

l

Hyaluronic Acid + Lubricin

!
Reduced Friction & Shock Absorption

!
Healthy Articular Cartilage

Flowchart 2: Pathogenesis of Joint Degeneration
Aging / Overuse / Improper Diet & Lifestyle

!
Kapha Kshaya (Especially Shleshaka Kapha)

!
Loss of Sandhi Sneha

1
Vata Prakopa in Sandhi

1
Sandhi Shoola + Sandhi Sphutana + Stambha

l

Flowchart 3: Samprapti Bhanga — Integrative
Therapeutic Action
Joint Degeneration
!
Shleshaka Kapha Kshaya + Vata Prakopa
!
Ayurvedic Interventions
(Snehana « Swedana * Basti * Rasayana)

l

Restoration of Sneha & Kapha Balance

l

Vata Shamana

l
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!
Reduced Synovial Fluid Viscosity

!
Cartilage Dehydration & Matrix Breakdown

l

Increased Friction & Mechanical Stress

l

Cartilage Erosion — Osteoarthritis

!
Improved Synovial Fluid Quality

!
Enhanced Cartilage Nutrition

!

Reduced Inflammation & Friction

!
Improved Joint Function & Mobility

Flowchart 4: Conceptual Bridge (Ayurveda —
Modern Science)
Shleshaka Kapha

i
Sneha + Sthairya

!
Sandhi Rakshana

l

!

Synovial Fluid Homeostasis

!
Cartilage Matrix Integrity

l

Joint Biomechanical Stability
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VL CONCLUSION

Shleshaka Kapha plays a fundamental role in
maintaining joint lubrication, stability, and smooth
mobility as described in Ayurvedic classics. Its
function of Sandhi Shleshana closely corresponds
with the modern understanding of synovial fluid
dynamics and articular cartilage physiology. The
qualitative attributes of Sneha, Picchila, and Sthairya
attributed to  Shleshaka Kapha provide a
comprehensive explanation for joint cushioning,
friction reduction, and load-bearing capacity.

Depletion or vitiation of Shleshaka Kapha leads to
loss of joint lubrication, facilitating Vata Prakopa and
resulting in pain, stiffness, crepitus, and restricted
movement. These clinical manifestations parallel the
pathological changes observed in degenerative joint
disorders such as osteoarthritis, characterized by
reduced synovial viscosity and progressive cartilage
degeneration.

The Ayurvedic concept of Samprapti Bhanga, aimed
at restoring Shleshaka Kapha and pacifying Vata,
aligns with modern therapeutic goals of improving
joint lubrication, preserving cartilage integrity, and
reducing inflammation. Integrative interpretation of
these concepts highlights the scientific relevance of
Ayurvedic principles and supports their application in
preventive and therapeutic strategies for joint
disorders.

Thus, understanding Shleshaka Kapha through both
Ayurvedic and modern perspectives provides a
holistic framework for joint health, reinforcing the
value of integrative approaches in the management
and prevention of degenerative musculoskeletal
diseases.
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