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ABSTRACT 

Background: Asthi Majja Kshaya, as described in Ayurveda, denotes the depletion of asthi (bone 

tissue) and majja (marrow), resulting in clinical manifestations such as bone fragility, joint instability, 

and neurological deficits. Osteoporosis, a contemporary musculoskeletal disorder, shares similar 

pathophysiology, presenting with reduced bone mineral density (BMD), micro-architectural 

deterioration, and increased fracture risk. Exploring Asthi Majja Kshaya through both Ayurvedic and 

anatomical lenses can help bridge ancient concepts with modern clinical frameworks. The study 

revealed a significant overlap between Asthi Majja Kshaya and osteoporosis in terms of pathogenesis, 

symptoms (like pain, brittleness, deformity), and progression. Ayurvedic descriptions of Asthi Dhatu 

Kshaya, Sandhi Vedana, and bheda sparsha closely mimic features like bone pain, decreased BMD, and 

fragility fractures. The majja kshaya parallels spinal cord compression and neurodegenerative 

outcomes seen in advanced osteoporosis. Preventive regimens like Asthi Vardhaka Ahara, Snehana, 
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Basti, and Rasayana therapy offer promising leads for integrative management. Aim: To conduct a 

comprehensive review of Asthi Majja Kshaya and correlate it with the anatomical and pathological 

features of osteoporosis. Objectives: To explore the classical Ayurvedic understanding of Asthi and 

Majja Dhatu and their Kshaya Lakshana (degenerative features). To analyze the anatomical structure 

and physiological role of bone and marrow in light of modern science. To correlate the signs and 

symptoms of Asthi Majja Kshaya with the diagnostic criteria and pathology of osteoporosis. To 

evaluate the relevance of Ayurvedic preventive and therapeutic interventions for osteoporosis. 

Materials and Methods: A literary review was conducted using primary Ayurvedic texts (Charaka 

Samhita, Sushruta Samhita, Ashtanga Hridaya) along with contemporary commentaries. Modern data 

were compiled from anatomy and pathology textbooks, research journals (PubMed, Scopus), and 

WHO criteria for osteoporosis. Correlation was established through comparative analysis of 

Ayurvedic symptoms and modern clinical features. Conclusion: Ayurvedic concepts of Asthi Majja 

Kshaya offer a holistic view of osteoporosis that includes both anatomical degradation and systemic 

depletion. Integrating Ayurvedic principles into modern osteoporosis management may enhance 

early diagnosis, preventive care, and individualized therapeutic strategies. 

Keywords: Asthi Majja Kshaya, Osteoporosis, Bone Anatomy, Bone Marrow, Ayurvedic Pathology, 

Bone Mineral Density 

 

INTRODUCTION 

The science of Ayurveda explains human physiology and pathology through the concept of 

Dhatu, among which Asthi Dhatu and Majja Dhatu are considered essential for structural 

integrity and neurological vitality. The depletion of these Dhatu is termed Asthi Majja Kshaya, 

which manifests with various systemic and localized symptoms. According to classical texts, 

Asthi Kshaya leads to conditions like Sandhi Shoola (joint pain), Danta Patana (falling of 

teeth), and Kesha Bheda (hair fall), while Majja Kshaya results in neurological symptoms and 

Asthibheda Vedana (splitting bone pain). These classical descriptions show significant 

parallels with the modern condition of osteoporosis.1 

Osteoporosis is a chronic, progressive skeletal disorder characterized by decreased bone 

mass and microarchitectural deterioration of bone tissue, leading to bone fragility and 

increased fracture risk. It primarily affects postmenopausal women and the elderly due to 

hormonal changes, nutritional deficiencies, and sedentary lifestyles. Clinically, it presents 

with symptoms such as back pain, loss of height, kyphosis, and susceptibility to fractures, 
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especially of the vertebrae, femur, and wrist. These features closely resemble the outcomes 

of Asthi Majja Kshaya, especially when observed from a tissue-degeneration perspective.2 

From an anatomical point of view, bone (analogous to Asthi Dhatu) comprises compact and 

trabecular structures responsible for mechanical support and mineral storage. Bone marrow 

(resembling Majja Dhatu) plays a vital role in hematopoiesis and fat storage. In osteoporosis, 

reduced trabecular thickness, compromised cortical bone, and deteriorated marrow quality 

indicate the depletion of both structural and supportive components — an exact parallel of 

Asthi Majja Kshaya as per Ayurvedic principles.3 

Ayurveda attributes the formation of Asthi Dhatu to the sequential transformation of Rasa, 

Rakta, Mamsa, and Meda Dhatu through Dhatvagni Paka. Improper digestion (i.e., 

Agnimandya) and Vata Prakopa are primary causes of Asthi Dhatu Kshaya. Majja Dhatu, 

formed after Asthi, is directly affected when Asthi Dhatu becomes weak or depleted. Hence, 

the progressive pathology of osteoporosis can be effectively correlated with Asthi Majja 

Kshaya due to Dhatukshaya and Vata Vriddhi, both etiologically and symptomatically.4 

The therapeutic perspective in Ayurveda emphasizes Asthi Vardhaka Ahara, Snehana, Basti 

Karma, and Rasayana Chikitsa for prevention and management. Formulations like 

Ashwagandha Churna, Guduchi Rasayana, Ksheerabala Taila, and Shatavari Ghrita are 

classically indicated in Asthi Majja Kshaya. These interventions aim not only at symptomatic 

relief but also at enhancing Dhatvagni, nourishing the depleted Dhatu, and pacifying Vata 

Dosha. Thus, Ayurvedic therapies hold promise in both preventive and curative aspects of 

osteoporosis.5 

In light of the above, it becomes imperative to conduct a comprehensive study comparing 

Asthi Majja Kshaya and osteoporosis from both classical Ayurvedic and modern anatomical 

perspectives. Such an approach may offer a broader and integrative understanding of the 

condition, improve diagnostic insight, and facilitate personalized, long-term management 

strategies combining ancient wisdom and contemporary medicine.6 

AIM AND OBJECTIVES 

Aim 

To conduct a comprehensive study of Asthi Majja Kshaya and correlate its clinical and 

anatomical features with osteoporosis. 
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Objectives 

1. To explore classical Ayurvedic descriptions of Asthi and Majja Dhatu and their Kshaya 

Lakshana. 

2. To understand the anatomical and physiological basis of bone and marrow in modern 

science. 

3. To analyze the similarities between Asthi Majja Kshaya and osteoporosis. 

4. To evaluate potential Ayurvedic interventions for the prevention and management of 

osteoporosis. 

MATERIAL AND METHOD 

This study was based on an extensive literary review of classical Ayurvedic texts including 

Charaka Samhita, Sushruta Samhita, and Ashtanga Hridaya, along with commentaries such as 

Chakrapani Tika and Arundatta. Relevant references were extracted to understand the 

concepts of Asthi Dhatu, Majja Dhatu, and Asthi Majja Kshaya. Modern medical literature, 

including standard anatomy and pathology textbooks, as well as recent research articles and 

WHO guidelines on osteoporosis, were reviewed to explore the anatomical, physiological, 

and pathological aspects of bone and marrow. A comparative analysis was performed to 

correlate the clinical features, etiopathogenesis, and therapeutic strategies of Asthi Majja 

Kshaya with osteoporosis. 

CONCEPTUAL STUDY 

ASTHI MAJJA KSHAYA  

In Ayurveda, the concept of Asthi Majja Kshaya is deeply rooted in the sequential 

transformation and nourishment of Dhatu. According to the Dhatu Parinama Siddhanta, Asthi 

Dhatu is formed from Meda Dhatu through the action of Asthidhatvagni. When this metabolic 

transformation is hampered due to Agnimandya or Vata Prakopa, it results in the quantitative 

and qualitative depletion of Asthi Dhatu. This manifests clinically as Danta Patana (falling of 

teeth), Nakhabheda (brittle nails), Kesha Bheda (hair loss), Sandhi Shoola (joint pain), and 

Asthibheda Vedana (splitting pain in bones).7 

Majja Dhatu is the next in sequence and gets nourished by Asthi Dhatu. When Asthi Dhatu is 

depleted, Majja Dhatu also undergoes Kshaya, leading to symptoms such as Sphikruja 

Vakshoshira Shoola (pain in pelvis, vertebral column, chest, and head), neurological deficits, 
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and marrow-related disorders. In the context of osteoporosis, this Kshaya is reflected as 

decreased bone density, reduced trabecular support, marrow degeneration, and structural 

collapse of bones, especially in the vertebrae, hip, and wrist.8 

The Vata Dosha, having a natural affinity towards Asthi Dhatu, becomes aggravated when 

Asthi is depleted. This creates a vicious cycle of Vata Vriddhi and further Asthi Kshaya, which 

mirrors the pathogenesis of osteoporosis — a condition dominated by catabolic changes, 

resorption of bone matrix, and poor mineralization. The imbalance between osteoblastic and 

osteoclastic activity in modern pathology correlates with Dhatwagni Dushti and Vata 

Prakopa in Ayurveda.9 

Moreover, Ayurveda attributes aging (Jara) as a natural factor for Dhatu Kshaya, where Asthi 

and Majja undergo physiological decline. This is consistent with the modern understanding 

that senile osteoporosis occurs due to age-related hormonal and metabolic changes. Other 

causative factors like poor nutrition (Alpashana), Kashaya Rasa Sevan, excessive physical 

exertion (Ativyayama), and mental stress (Chinta, Bhaya) are also considered responsible for 

Asthi Majja Kshaya and are recognized as risk factors in modern clinical practice.10 

The signs and symptoms described in classical Ayurvedic literature for Asthi Majja Kshaya 

have close resemblance to clinical presentations of osteoporosis. This includes back pain, 

decreased stature, stooped posture, fragility fractures, and neurological symptoms due to 

marrow compression. The strength of this conceptual understanding lies in its holistic view 

of tissue depletion and its integrative approach to prevention and management through 

Ahara, Vihara, Aushadha, and Rasayana Chikitsa.11 

Therefore, the study of Asthi Majja Kshaya in relation to osteoporosis provides a valuable 

opportunity for integrative interpretation and intervention. By aligning ancient wisdom with 

modern clinical frameworks, comprehensive and patient-centered strategies for bone health 

preservation can be developed, which are both preventive and curative in scope.12 

MODERN REVIEW  

Osteoporosis is a systemic skeletal disorder characterized by low bone mass, 

microarchitectural deterioration of bone tissue, and consequent increase in bone fragility 

and susceptibility to fracture. The term “osteoporosis” literally means “porous bone,” 

reflecting the compromised bone strength observed in affected individuals. It is recognized 

as a silent disease because bone loss occurs without symptoms until a fracture occurs.13 
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Osteoporosis is a major public health concern, especially among postmenopausal women and 

the elderly population. According to the International Osteoporosis Foundation (IOF), 

worldwide, approximately 1 in 3 women and 1 in 5 men over the age of 50 will experience 

osteoporotic fractures. In India, rising life expectancy, nutritional deficiencies, and sedentary 

lifestyles have contributed to a growing burden of osteoporosis.14 

Etiopathogenesis 

Bone homeostasis is maintained through a dynamic balance between osteoblast-mediated 

bone formation and osteoclast-mediated bone resorption. Osteoporosis results from a 

disruption of this balance, favoring resorption. Major contributing factors include: 

• Estrogen deficiency (postmenopausal osteoporosis) 

• Age-related decline in bone turnover 

• Calcium and Vitamin D deficiency 

• Chronic diseases (e.g., rheumatoid arthritis, chronic kidney disease) 

• Glucocorticoid therapy 

• Genetic predisposition and low BMI 

The pathophysiology involves trabecular thinning, loss of connectivity, cortical bone 

thinning, and reduced bone mineral density (BMD), which are measurable via dual-energy X-

ray absorptiometry (DEXA).15 

Clinical Features 

Osteoporosis is often asymptomatic until a fracture occurs. Typical clinical presentations 

include: 

• Low back pain or height loss due to vertebral compression fractures 

• Fragility fractures of the wrist, hip, spine, and ribs 

• Stooped posture and kyphosis 

• Reduced mobility and increased risk of morbidity and mortality 

Diagnosis 

Diagnosis is based on: 
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• Bone Mineral Density (BMD): Measured by DEXA scan. A T-score ≤ –2.5 indicates 

osteoporosis. 

• FRAX Score: A tool to estimate 10-year fracture risk. 

• Serum biomarkers: Calcium, Vitamin D, PTH, and markers of bone turnover may be 

assessed to identify secondary causes. 

Classification 

1. Primary Osteoporosis 

• Postmenopausal (Type I) 

• Senile (Type II) 

2. Secondary Osteoporosis 

• Caused by medications (e.g., corticosteroids) or systemic illnesses 

RESULT AND FINDINGS  

• Classical features of Asthi Majja Kshaya such as Sandhi Shoola, Asthibheda, Danta Patana, 

and Majja Shosha showed significant clinical resemblance to osteoporosis symptoms like 

bone pain, fractures, height loss, and vertebral collapse. 

• Anatomically, the depletion of Asthi Dhatu corresponds to trabecular thinning and cortical 

bone loss seen in osteoporosis, while Majja Kshaya aligns with degenerative changes in 

bone marrow and neurological deficits. 

• Vata Prakopa and Dhatukshaya, identified as key etiological factors in Ayurveda, correlate 

well with risk factors such as aging, hormonal imbalance, and nutritional deficiencies in 

modern science. 

• Preventive and therapeutic measures described in Ayurveda—like Asthi Vardhaka Ahara, 

Rasayana, Snehana, and Basti—show potential to complement modern pharmacotherapy 

in enhancing bone health and reducing fracture risk. 

• The integrative approach suggests that combining Ayurvedic principles with 

contemporary diagnosis and management strategies may offer a more personalized and 

preventive model of care for osteoporosis. 

DISCUSSION 

The concept of Asthi Majja Kshaya in Ayurveda provides a holistic understanding of 

degenerative bone conditions through the lens of Dhatu Kshaya and Vata Vriddhi. Asthi Dhatu, 
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being the fifth tissue in the Dhatu sequence, is formed through Dhatvagni Paka and nourished 

by the preceding Dhatu. Its depletion, termed Asthi Kshaya, leads to characteristic symptoms 

like Danta Patana, Kesha Bheda, and Sandhi Shoola. Similarly, Majja Dhatu, which fills the 

bone cavities and supports the nervous system, when diminished, results in Majja Shosha and 

neurological deficits, a clinical picture that overlaps significantly with modern 

osteoporosis.16 

Osteoporosis is defined by decreased bone mineral density, structural deterioration, and 

increased risk of fractures. It is a multifactorial condition with contributors such as hormonal 

imbalance, age-related degeneration, sedentary lifestyle, and nutritional deficiencies. These 

causative factors closely resemble the Ayurvedic notions of Agnimandya, Dhatukshaya, and 

Vata Prakopa. The anatomical findings of porous bones, reduced trabecular integrity, and 

spinal compression fractures parallel the features of Asthibheda and Sandhi Vedana 

described in classical texts.17 

The degeneration of bone and marrow observed in osteoporosis matches the dual depletion 

of Asthi and Majja Dhatu. Furthermore, the Ayurvedic explanation of aging (Jara) as a natural 

process of Dhatu Kshaya aligns with the modern understanding of senile osteoporosis. 

Conditions like Kashaya Rasa Sevan, Alpa Ahara, Ativyayama, and emotional stress, which are 

emphasized as etiological factors in Ayurveda, are recognized in modern literature as 

contributors to decreased bone mass and hormonal imbalance.18 

The therapeutic approach in Ayurveda emphasizes nourishing and strengthening Asthi and 

Majja Dhatu through Asthi Vardhaka Ahara, Snehana, Basti, and Rasayana Chikitsa. Herbal 

drugs like Ashwagandha, Shatavari, Guduchi, and Guggulu have shown bone-preserving and 

anabolic properties in pharmacological studies. These therapies offer not only curative 

potential but also preventive strategies to delay or avoid the onset of osteoporosis, especially 

in high-risk groups.19 

An integrative model combining modern diagnostic tools (like DEXA scans and FRAX scores) 

with Ayurvedic assessment of Dhatu Kshaya, Vata Lakshana, and Doshika Prakriti may 

provide more comprehensive and individualized care. The convergence of classical Ayurvedic 

insights and contemporary biomedical evidence supports the need for further 

interdisciplinary research and clinical validation. Such a collaborative approach could 
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significantly enhance the prevention, early detection, and long-term management of 

osteoporosis.20 

CONCLUSION 

The comparative study of Asthi Majja Kshaya and osteoporosis reveals a strong conceptual 

and clinical correlation between Ayurvedic and modern understandings of bone and marrow 

degeneration. The classical descriptions of Dhatu Kshaya, Vata Vriddhi, and their resulting 

symptoms align closely with the anatomical and pathological features of osteoporosis, 

including bone fragility, structural deterioration, and fracture risk. Ayurvedic principles offer 

a holistic framework for early identification, prevention, and management through Ahara, 

Vihara, Aushadha, and Rasayana Chikitsa. Integrating these traditional approaches with 

modern diagnostic and therapeutic strategies may lead to more personalized and effective 

interventions for long-term skeletal health. 
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