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ABSTRACT

The heart (Hridaya) holds a position of vital importance in both Ayurvedic and modern biomedical sciences. In Ayurveda,
Hridaya is conceptualized not merely as an anatomical structure but as a fundamental seat of life, integrating physiological,
psychological, and spiritual dimensions. It is regarded as the abode of Prana (vital life force), Ojas (vital essence or
immunity), and Mana (mind), playing a pivotal role in sustaining consciousness, circulation, and vitality. Conversely,
modern science describes the heart as a muscular organ of mesodermal origin, functioning as a central pump of the circulatory
system and one of the first organs to develop during embryogenesis. This critical review explores the integrative concept of
Hridaya by correlating its Ayurvedic understanding—derived from classical texts such as the Charaka Samhita and Sushruta
Samhita—with the scientific processes of cardiac embryology and physiology described in contemporary medical literature.
The article aims to investigate both the ontogeny (developmental origin) and the functional aspects of Hridaya from these
two knowledge systems. A comparative analysis highlights commonalities, such as the early development and vital function
of the heart, while also acknowledging philosophical and epistemological differences. By examining Hridaya through the
dual lenses of Ayurvedic Garbha Sharira (embryology) and modern cardiogenesis, this review bridges traditional
metaphysical insights with evidence-based developmental biology. It ultimately provides a holistic and enriched perspective
on the origin, structure, and functional significance of the heart, inviting further interdisciplinary research into Ayurvedic
anatomy and modern embryology
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1. INTRODUCTION

Hridaya, the Sanskrit term for the heart, holds profound significance in Ayurvedic philosophy and medicine. Far beyond its
anatomical role, Hridaya is conceptualized as the central seat of life—uniting physical, physiological, mental, and spiritual
dimensions. Ayurvedic texts describe Hridaya as the site of Ojas (vital essence responsible for immunity and strength), Prana
(the life-sustaining bioenergy), and Mana (the mind), making it a crucial locus of health and consciousness. Moreover, it is
classified as a Sadyah Pranahara Marma—a vital point, damage to which causes instant death—underscoring its life-
sustaining importance [1].

In contrast, modern biomedical science defines the heart as a muscular organ that functions primarily to pump blood through
the circulatory system. Arising from the mesodermal layer during embryogenesis, it is the first organ to form and function
in the developing fetus. It plays a pivotal role in maintaining homeostasis through the transportation of oxygen, nutrients,
and metabolic waste. Despite these differing frameworks, both systems emphasize the heart’s centrality to life. While modern
science focuses on structural and functional anatomy rooted in observable physiology, Ayurveda takes a holistic view,
interlinking the heart with consciousness, emotions, and systemic integrity.

This review aims to critically examine the development and function of Hridaya from both Ayurvedic and modern
embryological perspectives. By comparing ancient doctrines of Garbha Sharira (Ayurvedic embryology) with contemporary
findings in cardiogenesis, the study seeks to illuminate the convergences and divergences between these systems. Such an
integrative approach can enrich both clinical understanding and educational paradigms in medical and Ayurvedic sciences.-
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2. CONCEPT OF HRIDAYA IN AYURVEDA
Etymological Significance

The term Hridaya is derived from the root words:
Hru (to receive),

Da (to give), and

Ya (to circulate or move).

Thus, Hridaya symbolizes the organ that receives, gives, and circulates—clearly reflecting its physiological role as a pump
[2].
Anatomical and Functional Perspective

Classical texts describe Hridaya as the site of Chetana (consciousness) and central to Pranavaha Srotas (channels of vital
breath). According to Sushruta, Hridaya is located between the two nipples (stanayor madhye) [3]. It is a Sadyah-Pranahara
Marma—injury to it causes immediate death.

Charaka outlines three major functions of Hridaya:
Seat of Mana (mind),

Seat of Ojas (vital essence),

Seat of Prana (life force) [4].

Hridaya and Doshas

Hridaya is described as the site where Tridoshas (Vata, Pitta, and Kapha) reside in a balanced state. This equilibrium ensures
the maintenance of homeostasis. Especially, Vyana Vayu, Sadhaka Pitta, and Avalambaka Kapha directly influence cardiac
function [5].

3. HRIDAYA IN GARBHA SHARIRA (EMBRYOLOGY IN AYURVEDA)

Ayurveda offers a detailed account of embryological development under the branch of Garbha Sharira. It provides a unique
metaphysical and physiological framework for the formation of various organs, including Hridaya. According to Charaka
Sambhita, Hridaya is formed from the essence (Sara) of Rakta (blood) and Shukra (reproductive essence), which together
contribute to the structural and functional development of the fetus [6]. This highlights the involvement of both circulatory
and genetic components in the development of the heart.

Sushruta, on the other hand, emphasizes the eclemental origin of Hridaya. He attributes its formation to the
Panchamahabhutas (five great elements), particularly Tejas (fire) and Vayu (air), which are responsible for transformation
and movement respectively [7]. These elemental influences align conceptually with the metabolic and kinetic functions that
the heart performs in the body.

Ayurvedic literature describes the Hridaya as one of the earliest organs to manifest during intrauterine development,
underscoring its primordial role in sustaining life. It is considered the first organ to begin functioning, enabling the
distribution of Prana and facilitating the nourishment of other developing tissues and organs. The centrality of Hridaya in
fetal development reflects the Ayurvedic view of the heart not only as a mechanical entity but also as the primary reservoir
of life force and consciousness from the earliest stages of existence.

4. MODERN EMBRYOLOGICAL PERSPECTIVE ON HEART DEVELOPMENT
Timeline of Development

Cardiac development begins in the third week of intrauterine life, specifically from the cardiogenic mesoderm. Two
angioblastic cords form and fuse to create the primitive heart tube, which undergoes looping, septation, and chamber
differentiation [8].

STAGES

Day 18-19: Formation of the cardiogenic field.

Day 20-21: Formation of the primitive heart tube.

Week 4: Heart tube begins to loop and establish asymmetry.

Week 5-8: Septation and development of chambers, valves, and major outflow tracts.

End of Week 8: Nearly complete fetal heart structure.
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Germ Layer Origin

The heart originates primarily from the lateral plate mesoderm, with contributions from the neural crest cells for outflow
tract development [9].

5. CORRELATION BETWEEN AYURVEDIC AND MODERN CONCEPTS

The Ayurvedic understanding of Hridaya extends beyond anatomical structure to include functional, emotional, and spiritual
dimensions. In contrast, modern embryology provides a precise anatomical and physiological map of cardiac development.
However, several overlapping elements bridge the gap between these two systems of knowledge[Table 1].

Developmental Timing and Primacy:Ayurveda recognizes Hridaya as one of the earliest organs to form in the fetus
(Garbha), supported by Sushruta and Charaka who describe its central role in maintaining life (Prana, Ojas, and Manas).
This aligns with modern embryology where the heart begins to beat by the 22nd day of gestation, making it the first functional
organ of the embryo.

Embryological Origin vs. Panchamahabhuta:Modern science explains the heart as developing from the mesodermal germ
layer, specifically from cardiogenic mesoderm. Ayurveda, through the lens of Panchamahabhutas, attributes Hridaya's
formation to Tejas and Vayu Mahabhutas, correlating with the transformative (metabolic) and movement-related functions
necessary for circulatory activity.

Functional Overlap:In both sciences, the heart governs circulation. Ayurveda further attributes it the role of harboring
consciousness (Manas) and vitality (Ojas), which is increasingly echoed in the modern field of psychocardiology, where
emotions, stress, and mental health are recognized as influential in cardiovascular outcomes.

Clinical Correlation:Ayurvedic texts detail signs of cardiac imbalance (Hridroga) in terms of doshic involvement and
dysfunction in Srotas. Modern cardiology identifies risk factors such as hypertension, atherosclerosis, and congenital
malformations. Despite different terminologies, both systems focus on preserving cardiac function through lifestyle, early
diagnosis, and therapeutic interventions.

Marma and Vital Points:Hridaya is classified as one of the Trimarma in Ayurveda—its injury being life-threatening.
Modern medicine also recognizes the critical vulnerability of the heart, both structurally and functionally, with direct trauma
or pathological disruption potentially resulting in death.

Holistic vs. Mechanistic View:Ayurveda offers a holistic paradigm that considers emotional, mental, dietary, and
environmental inputs in heart health. Modern medicine provides mechanistic insights into molecular pathways, anatomy,
and pathology. Integrating both may foster personalized preventive and curative strategies for cardiovascular diseases.

Table 1: Comparative View of Hridaya in Ayurveda and Modern Embryology

Aspect Ayurvedic Perspective Modern Embryological Perspective
Terminology Hridaya — seat of Prana, Ojas, and Mana | Heart — muscular pump of circulatory system
Embryological Orlglnates'from Rakta (blon) and Shukra Develops from mesoderm (splanchnic layer of lateral
. (reproductive essence); influenced by
Origin . plate mesoderm)
Tejas, Vayu
Developmental One of the earliest organs to develop|Begins development in 3rd week of gestation;
Sequence (Garbha Sharira) functional by 4th—5th week
. Physical (circulation), Psychological (mind| Pumps oxygenated/deoxygenated blood throughout
Function . . . . .
center), Immunological (Ojas repository) |the body; regulated by neuroendocrine mechanisms
Anatomical Located in the chest, between two lungs,| Located in the mediastinum, between lungs; four
Description shaped like inverted lotus or Ardha-kapota|chambers (atria and ventricles)
- Site of Marma. 1y '(Sadyah Prapahara Central to understanding CHDs, heart failure,
Clinical Relevance |Marma); emotional disturbances impact . T . .
. arrhythmias; psychosomatic links in cardio-neuro axis
Hridaya
Philosophical Tripod of life: Prana, Ojas, and Mana;| Recognized indirectly through psycho-cardiology and
Significance linked with consciousness and emotions | psychoneuroimmunology
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Developmental Synchrony

Ayurvedic texts emphasize the early appearance and primacy of Hridaya in fetal development, which corresponds with the
modern understanding that the heart is the first functioning organ in the embryo. Both acknowledge the importance of heart
function for sustaining life from early gestation.

Philosophical vs Biological Causality

Ayurveda attributes cardiac formation to metaphysical elements (Mahabhutas, Tridosha, Atma), while modern science links
it to gene expression, cell signaling, and mesodermal differentiation. Despite the epistemological difference, both systems
stress the vital and central role of the heart.

6. CLINICAL SIGNIFICANCE

Understanding the developmental basis of Hridaya from both Ayurvedic and modern embryological perspectives provides
valuable insights into the pathogenesis, early detection, and holistic management of cardiac disorders—particularly
congenital heart diseases (CHDs).

In modern embryology, CHDs are understood to arise due to defects in the formation, septation, or looping of the heart
during early fetal development. Disruptions in gene expression, teratogenic exposures, or chromosomal abnormalities during
the third to eighth weeks of gestation can lead to structural anomalies such as atrial or ventricular septal defects, transposition
of the great arteries, and tetralogy of Fallot [10].

From the Ayurvedic standpoint, fetal anomalies are associated with Garbha Vikruti—congenital deviations caused by Beeja
(gamete), Beejabhaga (gene-bearing parts), and Beejabhagavyava (subunits of genetic material) defects [11]. Hridaya being
one of the first organs to form (prathama vikarabhava), is particularly vulnerable to such defects if there are disturbances in
Tridosha homeostasis, maternal diet, lifestyle, or psychic disturbances during pregnancy.

Ayurveda also emphasizes the role of Garbhiniparicharya (antenatal care) in preventing such anomalies, suggesting a
preventive approach based on doshic regulation and sattvika lifestyle [12].

Furthermore, the designation of Hridaya as the seat of Manas (mind) and Ojas (immunity or vitality) implies a psychosomatic
dimension to cardiac function. This is closely aligned with emerging modern disciplines like psycho-cardiology, which
recognize that mental stress, emotional trauma, and anxiety can directly affect heart health by altering autonomic tone,
endocrine responses, and inflammatory pathways [13]. This convergence of perspectives supports the Ayurvedic view that
Hridaya integrates emotional and physiological well-being[Table 2].

Thus, integrating Ayurvedic concepts like Prakriti (constitution), Hridaya marma, and Garbha vikruti lakshanas with
modern diagnostic and embryological findings may open avenues for early risk assessment, lifestyle-based prevention, and
mind-body interventions for cardiac disorders.

Table 2: Functional and Clinical Significance of Hridaya — Ayurveda vs Modern View

Function/Aspect Ayurvedic Interpretation Modern Interpretation

Srotas (channels) carry Rasa and Rakta via |[Heart pumps blood via arteries and veins in a

Circulatory Function Hridaya closed circulatory loop

Brain controls emotion, but heart responds

Mental Function Hridaya as seat of Manas and emotions . . L

physiologically to stimuli
Immunological Ojas located in Hridaya, associated with [Bone marrow, thymus, and lymphoid tissues
Correlation immunity and vitality control immunity

Central seat of Prana — loss causes death |Brain-dead but heart functioning can be

Life Support (Pranashrayatva) maintained temporarily

Diagnostic Importance Clinical signs of Hridroga involve Dosha,|Diagnosed using ECG, echocardiography,

Dushya, Srotas biomarkers
. Includes  Hridaya  Basti,  Arjuna,|Pharmacotherapy, surgery, lifestyle
Therapeutic Approach \Pushkaramoola, Pranayama modification
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7. DISCUSSION

The Ayurvedic understanding of Hridaya transcends its identity as a mere anatomical organ. It is viewed as a structural,
functional, and psycho-spiritual center, integrating physiological processes with mental and emotional states. This
multidimensional role—encompassing Prana (life energy), Ojas (vital essence), and Manas (mind)—reflects Ayurveda’s
broader approach to health as a dynamic equilibrium between body, mind, and spirit. In this paradigm, Hridaya is central not
only to circulation but also to consciousness and vitality.

In contrast, modern medical science views the heart primarily through a reductionist lens, emphasizing its function as a
muscular pump that drives systemic circulation. The embryological perspective provides detailed insights into its origin from
mesodermal tissue, the formation of the primitive heart tube, looping, and septation into four chambers. This mechanistic
clarity is crucial for diagnosing and managing structural cardiac defects and understanding the physiological aspects of heart
function.

However, the apparent divergence between these systems opens up a promising field for interdisciplinary synthesis.
Ayurvedic principles such as Doshas (regulatory energies), Dhatus (tissues), and Srotas (circulatory channels) can potentially
be correlated with physiological systems, cellular structures, and biochemical pathways. For instance, Vyana Vata, which
governs circulation, may align with autonomic regulation of heart rate and vascular tone, while Sadhaka Pitta may
correspond to neurochemical processes involved in emotional regulation.

Exploring these parallels can foster a holistic and systems-based model of cardiology, combining subjective experiences
with objective biological markers. Such integration may also enrich the understanding of psychosomatic disorders,
preventive cardiology, and personalized medicine, paving the way for innovative models of care rooted in both tradition and
science.

8. CONCLUSION

Hridaya in Ayurveda is conceptualized not merely as an anatomical organ but as the tripod of life, sustaining Prana (vital
energy), Ojas (immunity and vitality), and Mana (mind). This integrative understanding assigns to it both physiological and
psychological significance, deeply rooted in the doctrines of Tridosha and Marma. The Ayurvedic narrative of Hridaya’s
origin during Garbha Sharira (embryogenesis) demonstrates remarkable parallels with modern embryological development,
where the heart is one of the ecarliest functional organs to form.A critical review of Ayurvedic and modern perspectives
reveals both convergence and divergence in their interpretations of cardiac structure, function, and development. While
modern science emphasizes the heart's mechanical and biochemical dimensions, Ayurveda embeds it within a psycho-
spiritual framework, enriching our understanding of mind—body interconnectivity.Bridging these paradigms through
interdisciplinary research can significantly contribute to preventive, diagnostic, and therapeutic innovations in
cardiovascular care. Integrating the philosophical insights of Ayurveda with the empirical rigor of modern science may offer
a comprehensive, patient-centered approach to cardiac health that respects both tradition and technological advancement
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