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S A ] T human anatomy (Rachana Sharir), physiological reserve (Kriya

Sharir), developmental origins of adult disease (DOHaD),
Allostatic load, and cellular-molecular biology. Methods: A systematic conceptual synthesis
was conducted utilizing classical Ayurvedic compendia alongside peer-reviewed
contemporary evidence on anthropometry, connective tissue integrity, metabolic rate,
mitochondrial dynamics, and geroprotective rasayana therapeutics. Results: Ayurvedic
markers of longevity delineate clear morphological, constitutional, and metabolic phenotypes.
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Anatomically, features such as deeply embedded neurovascular structures (Gudha Asthi-
Sandhi-Sira-Snayu), expansive thoracic morphology (Vistrina Vaksha), bilateral somatic
symmetry, and robust structural tissue essence (Mamsa, Asthi, and Majja Sara) correspond to
resilient musculoskeletal architectures, preserved peak bone density, and reduced risks of
premature frailty. Physiologically, Shleshmala (Kapha) constitution and balanced Agni
reflect lower systemic allostatic expenditure, attenuated oxidative stress, and enhanced
metabolic conservation. Contemporary parallels such as the Rate-of-Living Theory,
peroxisome-mitochondrial respiration, carbon dioxide tolerance, and the regulation of the
hypothalamic-pituitary-adrenal (HPA) axis validate these classical diagnostic observations.
Conclusion: Ayurvedic predictors of Deerghayu offer a sophisticated, non-invasive,
phenotype-based predictive framework that harmonizes structural embryological stability
with metabolic resilience, providing an integrative paradigm for preventive geriatrics and

personalized healthcare.

KEYWORDS: Deerghayu, Longevity, Rachana Sharir, Dhatu Sara, Prakriti, Agni, Rate of

Living, Rasayana, Epigenetics.

1. INTRODUCTION

In the classical Ayurvedic paradigm, Ayu (lifespan) is defined as the dynamic conjunction
(Samyoga) of Sharira (physical body), Indriya (sensory and motor apparatus), Satva (psyche),
and Atma (primordial consciousness). It is designated by terms such as Dhari (preventer of
somatic decay), Jivita (sustainer of vitality), Nityaga (in continuous flux), and Anubandha
(intergenerational continuity). Classical seers asserted that prior to assessing any pathology
(Vyadhi), seasonal impact (Ritu), metabolic fire (Agni), mental agility (Sattva), or
pharmacological strategy (Aushadha), the clinician must first assess the intrinsic lifespan
potential of the individual (Ayu Pariksha).

Classical literature divides human lifespan into three primary strata: Deerghayu (long life /
optimal longevity, ideally up to 100 years in the present epoch, Kalyuga), Madhyamayu
(moderate lifespan), and Alpayu or Hrasva Ayu (attenuated lifespan). Furthermore, mortality
is stratified into Kala Mrityu (natural chronological senescence resulting from the exhaustion
of primordial biological vitality) and Akala Mrityu (premature or unnatural mortality
triggered by environmental, metabolic, or behavioural derangements).

www.wipr.net | Vol 15, Issue 21,2026. |  1SO 9001: 2015 Certified Journal | 529



Vinay et al. World Journal of Pharmaceutical Research

Acharya Charaka contextualized detailed morphological longevity predictors during neonatal
evaluation (Navajata Shishu Pariksha) post-Namakarana ceremony, while Acharya Sushruta

delineated constitutional and somatic markers in the Jatisutriya Sharira and Sutrasthana.

When analyzed from the standpoint of Rachana Sharir (structural macro- and micro-anatomy)
and Kriya Sharir (functional physiology), these classical observations represent phenotypic
manifestations of high biological reserve, developmental stability, and metabolic efficiency.

2. EMBRYOLOGICAL, DEVELOPMENTAL, AND EPIGENETIC DETERMINANTS
OF LONGEVITY

2.1 Intrauterine Integrity and Developmental Origins

A cardinal indicator of Deerghayu in the Sushruta Samhita is that the individual must be
disease-free from fetal life (Garbhavastha se Nirogi), demonstrating unbroken, harmonious
developmental momentum (Utpatti Cha Avyapanne). The classical continuum begins with
preconception hygiene (Shukra-Shonita Shuddhi, Beeja-Beejabhaga Avayava integrity),
maternal regimen (Garbhini Paricharya), and timely psycho-physical developmental

milestones (Kramena Jnana-Vijnana Vardhana).

In modern medicine, this directly corresponds to the Developmental Origins of Health and
Disease (DOHaD) paradigm formulated by Barker et al. Adverse intrauterine insults induce
stable epigenetic programming modifications (e.g., altered DNA methylation, histone
acetylation, and microRNA expressions) that permanently calibrate the child's metabolic
setpoint, renin-angiotensin-aldosterone axis, and vascular tone. Sparing maternal nutritional
or toxic perturbations ensures intact organogenesis, preserves nephron and cardiomyocyte
numbers at birth, and minimizes susceptibility to adult metabolic syndrome, cardiovascular

accidents, and premature allostatic decline.

3. RACHANA SHARIR: MACRO-MORPHOLOGICAL AND STRUCTURAL
ANTHROPOMETRY OF DEERGHAYU

The structural anthropometry described by Acharya Charaka (Sharirasthana 8/51) and
Acharya Sushruta (Sutrasthana 35) details specific morphological conformations indicative of
long life:
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3.1 Craniocervical and Cephalic Morphology
e Cranial Contour (Shira): A constitutionally opulent, compact, well-contoured head
resembling an open umbrella (Chhatrakara). This indicates optimal craniosynostosis

timelines, balanced neurocranial development, and optimal endocranial volume.

e Frontal Bone and Forehead (Lalata): Broad, unyielding, smooth, possessing three
transverse lines and resembling an arched crescent (Ardha-Chandrakara). Morphologically,
this corresponds to a well-developed frontal sinus and robust neurocranium, indicative of

robust fronto-cortical structural development.

e Auditory Apparatus (Karna): Large, symmetrical pinnae, elongated downwards,
posteriorly directed, possessing a firm tragus and an expansive acoustic meatus.
Contemporary anthropometry recognizes hypoplastic, dysmorphic, or low-set ears as
hallmarks of chromosomal microdeletions and branchial arch dysplasia, which classical texts
associate with Alpayu (short life).

e Cervical Column (Griva): Compact, muscular, rounded, and not disproportionately
elongated. Biomechanically, a stocky cervical spine provides stability against torsional

stresses, protecting the vertebral and carotid vascular trunks.

3.2 Thoraco-Abdominal and Axial Conformation

e Thorax (Vaksha / Uras): Broad, muscular, and expansive. Sushruta lists a broad chest
(Prithu Vaksha) alongside long inspirational capacity (Deergha Nishwasa) as critical
indicators. In contemporary pulmonology, a wide bi-acromial and thoracic diameter
correlates directly with superior Forced Vital Capacity (FVC), Forced Expiratory Volume
(FEV1), and greater diaphragmatic excursion, which are protective factors against chronic

cardiorespiratory failure and all-cause mortality.

e Umbilical Region (Nabhi): Deep, firm, and turned clockwise (Dakshinavarta).
Anatomically, the umbilical ring represents the convergence of deep fascial planes (linea
alba, transversalis fascia). A well-retracted, deep umbilicus signifies dense core connective
tissue and strong intra-abdominal muscular walls, resisting abdominal herniation and visceral

ptosis.
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3.3 Appendicular and Connective Tissue Phenotypes

e Concealed Structures (Gudha Sandhi, Sira, Snayu, and Asthi): Bones, tendons,
ligaments, and vasculature that are deeply embedded, well-sheathed by muscle tissue, and not
prominent or vulnerable. Modern connective tissue biology reveals that healthy collagen
bundling (Type | and Il tropocollagen cross-linking) coupled with balanced peripheral
adiposity forms an envelope that cushions vessels, prevents microtrauma, and reflects

developmental stability.

e Terminal Podiatric and Ungual Contours (Pada, Nakha): Nails and feet that are
unctuous, copper-hued, elevated, compact, and tortoise-shell-shaped (Kurmaprishta). This
contour reflects well-developed plantar arches, strong tarsal-metatarsal architecture, and

healthy microcirculation free from ischemic cyanosis or trophic osteodystrophy.

4. TISSUE EXCELLENCE (DHATU SARA) AS A STRUCTURAL RESERVE FOR
SENESCENCE RESISTANCE
Acharya Charaka’s assessment of the eight Dhatu Saras (Vimanasthana 8) is pivotal for

evaluating longevity reserve

4.1 Mamsa Sara (Muscular Substrate)
Individuals characterized by Mamsa Sara exhibit firm, well-proportioned musculature over
the temporal bones, zygoma, nape, shoulders, thorax, abdomen, and limbs. Classical texts

assign them Dhiratva (courage), Bala (physical power), and Deerghayu.

Modern Biomedical Correlation: Sarcopenia—the age-related decline of lean skeletal
muscle mass—is a prime predictor of morbidity in the elderly. Lean muscle mass drives
insulin-mediated glucose clearance (GLUT-4 translocation), preserves resting basal
metabolic rate, and secretes therapeutic myokines (e.g., 1L-15, irisin) that promote cognitive
and metabolic health.

4.2 Asthi Sara (Skeletal Integrity)
Asthi Sara presents with robust, dense bones, large articulating joints, strong teeth, and

enduring mechanical strength.

Modern Biomedical Correlation: Reaching an optimal Peak Bone Mass (PBM) by the end

of the second decade provides a skeletal buffer that reduces the risk of senile osteoporosis
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and fragility fractures. Hip fractures in geriatric cohorts carry an excess mortality rate of 14%
to 58% within 1-5 years post-injury; thus, structural skeletal resilience translates into

biological life extension.

4.3 Majja Sara (Neuro-Adipose & Marrow Reserve)
Individuals endowed with Majja Sara exhibit soft external features, rounded, deep-set
articulating joints, resonant low-frequency voice (Snigdha-Gambhir-Swara), and prominent

longevity (Deerghayusha).

Modern Biomedical Correlation: Majja Dhatu corresponds functionally and structurally to
the central and peripheral nervous systems, as well as the bone marrow microenvironment
(medulla ossium). Maintenance of the hematopoietic stem-cell niche inside marrow cavities
ensures lifelong immunological reconstitution and sustained neurogenesis, mitigating

neurodegenerative decline.

5. KRIYA SHARIR: PHYSIOLOGICAL HOMEOSTASIS AND METABOLIC
DYNAMICS

5.1 Prakriti and Constitutional Longevity: The Primacy of Shleshmala (Kapha)
Physiology

According to classical literature, the Kapha-dominant (Shleshmala) constitution exhibits
physical compactness, smooth, unctuous tissues (Snigdha-Slakshna Anga), stable joint
articulation (Sandhi-Bandhana), thermal stability, unhurried gait, delayed somatic reactivity,
and intrinsic longevity (Deerghayu). Conversely, Vata constitution represents catabolic
vulnerability, irregular metabolic rate (Vishamagni), and variable tissue hydration,

predisposing to accelerated tissue senescence (Jara).

5.2 Jatharagni and Dhatwagni: Mitochondrial Energetics and Caloric Conservation
Acharya Charaka proclaimed that Ayu, Varna, Bala, Swasthya, and Prana are dependent upon
Agni (Chikitsasthana 15/3-4). If Agni is extinguished, death results; if functioning in its
physiological state (Sama Agni), it guarantees an undisturbed, disease-free lifespan.

Agni encompasses both gastrointestinal enzymatic transformations (Jatharagni) and
intermediate cellular-mitochondrial respiration (Bhuta- and Dhatwagni). A dysregulated Agni
produces Ama—metabolically aberrant endotoxins that precipitate systemic channel

obstruction (Sroto-Rodha) and trigger chronic micro-inflammation.
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5.3 Metabolic Rate and the 'Rate-of-Living* Paradigm

Rubner’s classical Rate-of-Living Theory (1908) posited an inverse relationship between an
organism's basal metabolic rate (BMR) per unit of tissue and its total lifespan. Slower resting
metabolic rates reduce electron leakage from the mitochondrial transport chain, producing
fewer reactive oxygen species (ROS) and diminishing oxidative DNA and membrane

damage.

This directly parallels the physiological tranquility characteristic of the Shleshmala individual
and the respiratory control achieved via Pranayama. Controlled, slower breathing minimizes
excessive hypocapnic hyperventilation, enhancing carbon dioxide tolerance. Slower resting
heart rates (Hrid-Gati) are similarly correlated across mammalian species with lower

cumulative cardiovascular work and extended life expectancy.

6. PHARMACOGENOMIC AND BIOMOLECULAR FOUNDATIONS OF
RASAYANA THERAPY IN EXTENDING AYU

The Ayurvedic armamentarium counters biological senescence (Jara-Nashana) through
Rasayana therapy, aimed at enhancing Bala, Vayasthapana (stabilizing youthfulness), and
Ayurvardhaka actions.

e Amalaki (Emblica officinalis): Amalaki contains concentrated, stable L-ascorbic acid,
emblicanin A and B, gallic acid, and punigluconin. It quenches intracellular reactive oxygen
species (ROS), prevents oxidative telomere shortening, down-regulates pro-inflammatory
cytokines, and up-regulates intrinsic catalase and superoxide dismutase (SOD) levels.

e Ashwagandha (Withania somnifera): Characterized by steroidal withanolides
(withaferin A, withanolide D), Ashwagandha acts primarily as an adaptogen by regulating the
hypothalamic-pituitary-adrenal (HPA) axis. By moderating circulating serum cortisol levels,
it prevents chronic catabolism, preserves lean muscle tissue (Mamsa Poshan), and stimulates

neuro-regenerative pathways, countering age-related neurodegenerative decline.

e Guduchi (Tinospora cordifolia): Guduchi yields rich alkaloids (berberine, palmatine)
and glycosides that stimulate peritoneal macrophages, activate natural killer (NK) cells,
down-regulate systemic nuclear factor kappa B (NF-kB), and restore structural

immunological barrier integrity, thereby mitigating immunosenescence (Ojas depletion).
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Table 1: Decade-Specific Adaptogenic Strategies (Vayanusar Rasayana).

Decade | Declining Faculty Targeted Botanical / Biomedical Rationale
(Years) | (Haniyukta Bhava) Formulation
i Supports early
1-10 Bglya} (Childhood Vacha (Acorus ' neurodevelopment and
Vitality) calamus), Kashmari . . .
primary immune education.
Vriddhi (Growth & Asr_lwaggndha _ Prom_otes skeleyal muscle
11-20 (Withania somnifera), protein synthesis and
Stature) ) o
Bala osteoblastic activity.
Chhavi (Complexion & | Amalaki (Emblica !Enhan_ces dermal collagen
21-30 S integrity and counteracts
Glow) officinalis)
cutaneous photodamage.
Medha (Intellect & Brahrr_n (Bacopa Upre_gulat_es centra_l _
31-40 Retention) monnieri), cholinergic transmission and
Shankhapushpi protects synaptic plasticity.
Somraii. Chandana Preserves microvascular
41 -50 | Tvacha (Skin Integrity) rayl, - ’ dermal circulation and
Bhringaraja . . .
epidermal barrier function.
Triphala Rasayana, Mitigates retinal macular
51-60 | Drishti (Visual Acuity) | Saptamrita Lauha, stress and slows crystalline
Shatavari lens opacification.
. . Balances neuroendocrine
6170 Shukra_(Gametlc/ Kap!kacchu (Mucuna feedback, andropause, and
Endocrine Reserve) pruriens), Ashwagandha
menopausal bone loss.
Reduces motor-unit
Vikrama (Physical . . denervation and preserves
71-80 Drive & Valour) Bala (Sida cordifolia) functional musculoskeletal
torque.
Buddhi (Cognitive Mgngjukaparnl (C_entella C_Iears cerebral micro-
81-90 . asiatica), Amalaki circulatory channels and
Faculties) X .
Rasayana reduces neuro-inflammation.
Karmendriya Universal Rasayanas Sustains basal cellular
91 -100 | (Sensorimotor (Chyavanprasha, bioenergetics and protects
Functions) Brahma Rasayana) mitochondrial reserves.

7. SYSTEMIC COMPARATIVE SYNTHESIS: AYURVEDIC MORPHOLOGY VS.
MODERN PREDICTIVE ANATOMY

A comparative analysis illustrates how external macroscopic phenotypes correspond to

internal physiological resilience:

Table 2: Comparative Synthesis of Longevity Determinants.

Ayurvedic Longevity
Determinant

Structural / Physiological
Correlate

Translational Biomedical
Mechanism

Gudha Sandhi, Snayu, Sira
(Concealed joints,
ligaments, veins)

Connective tissue cross-
linking; protected
neurovascular architecture.

Dense extracellular matrix
cushioning prevents shear
stress, microaneurysms, and
repetitive strain injuries.
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Sanhatanga (Compact,
well-proportioned
musculo-skeletal build)

Optimal lean skeletal mass
index; balanced body
composition.

Enhanced whole-body
insulin clearance, anti-
inflammatory myokine
production, resistance to
sarcopenic frailty.

Prithu/Vistirna Vaksha &
Deergha Nishwasa
(Expansive chest & deep
respiration)

Enlarged functional vital
capacity; slow baseline
respiratory rate.

Increased pulmonary
compliance, improved CO2
tolerance, and decreased
baseline allostatic oxidative
load.

Dakshinavarta & Gambhira
Nabhi (Clockwise-whirled,
deep umbilicus)

Intact, dense linea alba and
deep abdominal fascial
closure.

Strong intra-abdominal
muscular wall tone, reducing
risk of abdominal visceral
herniation and diastasis recti.

Ardha-Chandrakara & Tri-
Rekhanvita Lalata
(Symmetrical crescent
forehead)

Symmetrical neurocranial
development; wide fronto-
orbital angle.

Developmental stability and
absent craniosynostotic or
craniofacial dysmorphic
genetic defects.

Manda Hrid-Gati &
Shleshmala Swabhava
(Controlled heart rate &
Kapha demeanor)

High parasympathetic vagal
tone; lowered resting basal
metabolism.

Rate-of-living conservation:
reduced cardiac workload,
attenuated mitochondrial
ROS release, extended
cellular senescence
thresholds.

Gudha/Alpa Janu-Sandhi
Lakshana (Contrasting
Deerghayu vs. Alpayu
joints)

Well-formed femoral/tibial
condyles vs. dysplastic or
hypoplastic epiphyses.

Structural joint stability
prevents premature
mechanical osteoarthritis,
preserving mobility and
overall metabolic fitness.

8. DISCUSSION

The conceptualization of Deerghayu in Ayurveda provides an integrative model where
macro-morphology serves as an overt window into cellular and functional vitality. The
ancient seers recognized that human constitutional durability is an emergent property uniting
ancestral genetic purity (Beeja Sampat), uterine environment (Kshetra-Ambu-Ritu-Ahara
Sampat), mechanical tissue adequacy (Sara-Samhanana), and metabolic conservation (Agni-

Ojas homeostasis).

From the perspective of Rachana Sharir, features such as Gudha Sandhi-Snayu (dense,
protected joint capsules and ligaments) and Sanhatatva (compact musculoskeletal
morphology) represent physiological buffers against physical trauma and structural
degeneration. These physical markers mirror the contemporary recognition of high peak bone
mass, balanced body mass index, and lean skeletal mass as predictors of functional

independence and survival in older age.
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Simultaneously, from the standpoint of Kriya Sharir, constitutional calm (Shleshmala
Prakriti) and regulated metabolic conversion (Sama Agni) parallel modern concepts of
bioenergetic thrift and reduced free radical production. The classical recommendation of
decade-specific rejuvenative botanicals (Vayanusar Rasayana) highlights a sophisticated
approach to countering the steady loss of functional and tissue reserves across the human

lifespan.

By translating classical observational descriptors into modern biomedical terminology,
clinical practitioners gain non-invasive tools for risk stratification, preventative lifestyle

counseling, and early clinical interventions.

9. CONCLUSION

Deerghayu (longevity) in Ayurveda represents a balanced state of somatic architecture,
physiological efficiency, and psychological tranquility. The morphological, constitutional,
and metabolic markers documented in classical compendia demonstrate clear correlations
with modern principles of developmental stability, structural biomechanics, metabolic rate
control, and cellular adaptogenesis. Integrating these ancient diagnostic insights with modern
clinical biometrics establishes a comprehensive foundation for predictive diagnostics,

lifestyle medicine, and geroprotective therapies.
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