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Abstract—The Ayurvedic concept of Srotas represents a
comprehensive network of channels responsible for the
transport, transformation, and elimination of biological
substances within the human body. Although
traditionally described in qualitative and functional
terms, the structural correlates of Srotas remain a
subject of ongoing interdisciplinary exploration. The
present study aims to analyze the anatomical and
physiological parallels between Srotas and the modern
microvascular and lymphatic systems. This work adopts
a narrative integrative review methodology, drawing
upon classical Ayurvedic texts primarily Charaka
Samhita, Sushruta Samhita, and Ashtanga Hridaya
alongside contemporary literature from anatomy,
physiology, and systems biology. The analysis focuses on
identifying similarities in structural organization and
functional dynamics, particularly in relation to transport
mechanisms, fluid regulation, and metabolic exchange.
The findings suggest that Srotas can be conceptually
correlated with the combined framework of
microcirculation (arterioles, capillaries, venules),
interstitial fluid pathways, and lymphatic drainage
systems. Rasavaha and Rautavaara Srotas demonstrate
functional similarities with capillary exchange and blood
flow regulation, whereas Udakavaha and Medovaha
Srotas parallel lymphatic functions such as fluid
homeostasis and lipid transport. The concept of Sukshma
Srotas appears to correspond closely with capillary beds
and interstitial spaces, facilitating cellular-level nutrient
exchange. Furthermore, the Ayurvedic concept of
Srotodushti shows significant overlap with modern
pathophysiological conditions such as microvascular
dysfunction, inflammation, edema, and lymphatic
obstruction. These correlations highlight that Srotas may
be better understood as dynamic, functional networks
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rather than discrete anatomical structures. In
conclusion, this integrative approach provides a
plausible anatomical and physiological basis for the
concept of Srotas, bridging traditional Ayurvedic
knowledge with modern biomedical science. Such
correlations not only enhance the scientific validity of
Ayurveda but also open avenues for translational
research and integrative clinical applications.

Index Terms—Srotas; Microcirculation; Lymphatic
system; Ayurvedic anatomy; Srotodushti; Rasavaha
Srotas; Rautavaara Srotas; Udakavaha Srotas;
Medovaha Srotas; Interstitial fluid; Capillary exchange;
Lymphatic drainage; Systems biology; Integrative
medicine; Microvascular physiology; Ayur genomics;
Network physiology; Tissue homeostasis.

I. INTRODUCTION

Ayurveda, the traditional system of medicine
originating in the Indian subcontinent, conceptualizes
the human body as a dynamic and interconnected
system governed by the principles of Dosha, Dhatu,
and Mala. Central to this framework is the concept of
Srotas, which are described as channels or pathways
responsible for the transportation, transformation, and
exchange of biological materials. These channels
facilitate the movement of Rasa (nutrients), Rakta
(blood), Dhatus (tissues), and Malas (waste products),
thereby maintaining physiological homeostasis. 1

Classical Ayurvedic texts, particularly the Charaka
Samhita, define Srotas as structural entities with
specific components Mula (root or origin), Marga
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(pathway), and Mukha (opening). Additionally, Srotas
are categorized based on their function and anatomical
relevance, including Rasavaha, Raktavaha,
Udakavaha, and Medovaha Srotas. The concept also
extends to Sukshma Srotas, which are subtle,
microscopic channels responsible for cellular-level
processes. Despite these detailed descriptions, the
exact anatomical correlates of Srotas have remained
largely interpretative due to their qualitative and
functional nature. 2

In contrast, modern biomedical science provides a
detailed structural and functional understanding of the
body's  transport  systems, particularly the
microvascular and lymphatic  systems. The
microvascular  system, comprising arterioles,
capillaries, and venules, plays a critical role in tissue
perfusion, nutrient delivery, and gas exchange.
Capillaries, with their thin endothelial walls, facilitate
diffusion and filtration processes essential for cellular
metabolism. Meanwhile, the lymphatic system serves
as a complementary network responsible for
maintaining interstitial fluid balance, immune
surveillance, and the transport of macromolecules and
lipids. 3

Recent advances in systems biology and integrative
physiology have emphasized the importance of
network-based models in understanding human
physiology. These models recognize that biological
function arises not from isolated structures but from
interconnected pathways and dynamic interactions.
This perspective provides a valuable framework for re-
examining traditional Ayurvedic concepts such as
Srotas, which inherently describe the body as a system
of interconnected channels.4

Several contemporary scholars have attempted to
correlate Srotas with modern anatomical structures,
proposing associations with blood vessels, lymphatic
channels, and even cellular pathways. However, these
correlations are often fragmented and lack a
comprehensive integrative model that accounts for
both structural and functional dimensions. 5
Therefore, the present study aims to systematically
explore the structural correlation of Srotas with the
microvascular and lymphatic systems from an
anatomical perspective. By integrating classical
Ayurvedic descriptions with modern scientific
understanding, this work seeks to establish a coherent
framework that bridges traditional knowledge and
contemporary biomedical science. Such an approach is
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expected to contribute to the scientific validation of
Ayurveda and enhance its applicability in modern
clinical practice. 6

II. AIMS AND OBJECTIVES

Aim

To analyze and establish a structural and functional
correlation between the Ayurvedic concept of Srotas
and the modern anatomical frameworks of the
microvascular and lymphatic systems.

Objectives

1. To critically review classical Ayurvedic literature
describing the structure and function of Srotas.

2. To examine the anatomical and physiological
characteristics of the microvascular system,
including arterioles, capillaries, and venules.

3. To study the organization and functional
dynamics of the lymphatic system in maintaining
tissue fluid balance and immune responses.

4. To identify parallels between Srotas and
microcirculatory as well as lymphatic pathways
based on transport, exchange, and regulatory
functions.

5. To develop an integrative anatomical model that
correlates Ayurvedic and modern biomedical
concepts.

6. To explore the clinical implications of Srotodushti
in terms of microvascular dysfunction and
lymphatic disorders.

III. MATERIALS AND METHODS

Study Design

This study is a narrative integrative review combining
classical ~ Ayurvedic  textual analysis  with
contemporary anatomical and physiological literature.

Data Sources

Modern Scientific Sources

e Standard textbooks of anatomy and physiology
e Peer-reviewed journal articles on:
Microcirculation

Lymphatic system

Interstitial fluid dynamics

Systems biology

o O O O

Databases consulted:
e PubMed
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e Scopus
e  Google Scholar

IV. CONCEPT OF SROTAS IN AYURVEDA 7

Srotas are defined as structural and functional
pathways responsible for:

e Transport (Vahana)

e  Transformation (Parinama)

e  Secretion and excretion (Visarga)

Classification of Srotas

e  Bahirmukha Srotas — External openings

e  Antarmukha Srotas — Internal channels

e  Sthula Srotas — Gross anatomical structures

e  Sukshma Srotas — Microscopic or subtle pathways

Each Srotas has:

e  Mula (root/origin)
e  Marga (pathway)
e  Mukha (opening)

V. MICROVASCULAR SYSTEM: STRUCTURAL
OVERVIEW 8.9

The microvascular system consists of:
e Arterioles

e Capillaries

e Venules

Key Functions:

e Exchange of gases (02, COz)

e Nutrient delivery

e Removal of metabolic waste

e Maintenance of tissue homeostasis

Capillaries form dense networks enabling diffusion-
based exchange at the cellular level.

VI. LYMPHATIC SYSTEM: STRUCTURAL
OVERVIEW 10,11

The lymphatic system includes:
e Lymph capillaries

e Collecting vessels

e Lymph nodes

e  Thoracic duct

Key Functions:
e Drainage of interstitial fluid
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e Immune surveillance
e Transport of macromolecules and lipids

VII. CORRELATION BETWEEN SROTAS AND
MICROVASCULAR SYSTEM 12,13

1. Rasavaha Srotas and Capillary Networks

e Rasa Dhatu circulation closely parallels plasma
movement in capillaries

e Capillary exchange resembles Ahara Rasa
distribution

2. Raktavaha Srotas and Microcirculation

e Corresponds to blood flow through arterioles and
venules

e Oxygenation and nutrient transport align with
Rakta Dhatu functions

3. Sukshma Srotas and Capillary Beds

e The concept of Sukshma Srotas aligns with
microscopic vascular networks

e Explains cellular-level  nourishment and
metabolic exchange

VIII. CORRELATION BETWEEN SROTAS AND
LYMPHATIC SYSTEM 14,15

1. Udakavaha Srotas and Lymphatic Drainage

Regulation of body fluids correlates with
lymphatic circulation
e  Maintains fluid balance and prevents edema

2. Medovaha Srotas and Lipid Transport

e Lymphatic absorption of fats mirrors Meda Dhatu
metabolism

e Lacteals in intestines resemble Ayurvedic
descriptions

3. Malavaha Srotas and Waste Clearance

Lymphatics assist in removing cellular waste

Comparable to Ayurvedic excretory pathways

IX. STRUCTURAL MAPPING: INTEGRATIVE

MODEL 16
Ayurvedic Modern Correlate Functional
Srotas Similarity
Rasavaha Capillary Nutrient
Srotas networks transport
Raktavaha Microcirculation Oxygen
Srotas delivery
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Udakavaha Lymphatic vessels Fluid balance
Srotas
Medovaha Lacteals Fat absorption
Srotas
Sukshma Capillary Cellular
Srotas beds/interstitium exchange
Table 1: Functional Correlation Matrix between Srotas and Modern Systems
Srotas Type Primary Ayurvedic Microvascular Correlate Lymphatic Correlate Functional
Function Overlap Score*
Rasavaha Nutrient transport (Rasa Capillary exchange (plasma Initial lymphatics (fluid 9/10
Srotas Vahana) diffusion) uptake)
Raktavaha Blood circulation (Rakta Arterioles, venules Indirect (immune cell 8/10
Srotas Vahana) trafficking)
Udakavaha Fluid balance (Udaka Capillary filtration Lymphatic drainage 10/10
Srotas regulation)
Medovaha Lipid transport & Lipid transport in blood Lacteals (intestinal 9/10
Srotas metabolism lymphatics)
Sukshma Cellular nourishment Capillary beds, interstitium Lymphatic capillaries 10/10
Srotas
*Score based on degree of functional similarity (author-derived integrative scale)
Table 2: Comparative Structural Characteristics
Parameter Srotas (Ayurveda) Microvascular System Lymphatic System
Structural Nature Functional channels (gross + Endothelial-lined vessels Blind-ended endothelial
subtle) vessels
Visibility Gross + microscopic Microscopic (histologically visible) Microscopic to macroscopic
(conceptual)
Flow Type Dynamic, regulated by Dosha Pulsatile + diffusion-based Unidirectional, low pressure
Permeability Variable (Srotovaigunya) Semi-permeable capillaries Highly permeable
Regulation Dosha-dependent Neural + hormonal Pressure + valves
Content Rasa, Rakta, Dhatu, Mala Blood, plasma Lymph, immune cells
Table 3: Correlation of Srotodushti with Modern Pathophysiology
Srotodushti Type Ayurvedic Microvascular Correlate Lymphatic Clinical Examples
Description Correlate
Sanga Obstruction Ischemia, thrombosis Lymphatic blockage | Atherosclerosis, lymphedema
Atipravritti Excess flow Hyperemia, Lymph Inflammatory edema
inflammation overproduction
Sira Granthi Structural deformity | Vascular malformations Lymphangioma Varicose veins
Vimarga Gamana Misdirected flow Leakage, hemorrhage Lymph leakage Edema, ascites

Table 4: Quantitative Functional Mapping Index (Proposed Model)

Parameter Rasavaha Raktavaha Udakavaha Medovaha Sukshma
Transport Efficiency (%) 85 90 88 80 95
Exchange Capacity (%) 92 85 90 75 98
Fluid Regulation (%) 80 78 95 70 88
Immune Role (%) 70 82 90 65 85
Metabolic Activity (%) 88 86 75 92 90

Note: Values are hypothetical integrative estimates based on functional dominance across systems for conceptual
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Table 5: Integrative Anatomical Model of Srotas

Level Ayurvedic Concept Modern Equivalent Functional Interpretation
Macro level Sthula Srotas Arteries, veins Bulk transport
Micro level Sukshma Srotas Capillaries Exchange & diffusion

Interface level Interstitial space Nutrient distribution
Drainage level Udakavaha Srotas Lymphatics Fluid balance
Specialized level Medovaha Srotas Lacteals Lipid absorption

Table 6: Proposed Integrative Diagnostic Markers

Ayurvedic Possible Modern Diagnostic
Indicator Parameter Relevance
Srotovaigunya Capillary Edema,
permeability index | inflammation
Sanga Blood flow Ischemic
velocity disorders
Atipravritti Inflammatory Hyperdynamic
markers (CRP, IL- states
6)
Medodushti Lipid profile Metabolic
syndrome
Udaka Lymphatic flow Fluid retention
imbalance imaging

X. DISCUSSION

The present integrative analysis highlights that the
Ayurvedic concept of Srotas can be meaningfully
interpreted through the lens of modern microvascular
and lymphatic anatomy, although not in a strictly one-
to-one structural manner. Instead, Srotas appear to
represent functional networks rather than discrete
anatomical  entities, aligning closely  with
contemporary ideas in systems biology and network
physiology. 17
1. Srotas as Functional Transport Networks
Classical Ayurvedic texts describe Srotas as channels
responsible for Vahana (transport), Parinama
(transformation), and Visarga (elimination). These
functions correspond remarkably with the combined
roles of:
e Microvascular circulation (nutrient and gas
exchange)
e Lymphatic drainage (fluid balance and immune
regulation)
Capillary beds, which facilitate bidirectional exchange
between blood and tissues, provide a strong
anatomical parallel to Sukshma Srotas. Their semi-
permeable nature and extensive distribution support
the Ayurvedic concept of subtle channels nourishing
each cell. 18
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2. Microcirculation and Rasavaha—Raktavaha Srotas

The Rasavaha and Raktavaha Srotas are primarily

concerned with nutrient and blood transport. Modern

physiology demonstrates that:

e Plasma filtration and diffusion occur at the
capillary level

e Oxygen delivery and carbon dioxide removal
occur via microcirculation

This aligns with Ayurvedic descriptions of Rasa and

Rakta Dhatu circulation. Importantly, the dynamic

regulation of capillary flow through vasodilation and

vasoconstriction mirrors the Ayurvedic idea of

Srotovaigunya (functional disturbance), which can

alter flow dynamics. 19

3. Lymphatic System and Udakavaha—Medovaha

Srotas

The lymphatic system plays a crucial role in

maintaining interstitial fluid balance, immune

surveillance, and lipid absorption. These functions

correlate with:

e Udakavaha Srotas: regulation of body fluids

e Medovaha Srotas: transport and metabolism of
lipids

Lacteals in the intestinal villi, which absorb dietary

fats, provide a direct anatomical analogy to Medovaha

Srotas. Similarly, lymphatic drainage preventing

edema reflects the Ayurvedic concept of maintaining

equilibrium in Udaka (body fluids). 20

4. Interstitial Space as a Missing Link

One of the most compelling correlations emerges

when considering the interstitial fluid compartment,

which acts as an interface between blood capillaries

and lymphatic vessels. Ayurveda does not explicitly

describe “interstitium” as in modern science, but the

concept of Sukshma Srotas functionally encompasses

this space. 21

This suggests that:

e Srotas may represent a continuum of flow
pathways rather than isolated channels
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e The interstitium, microvasculature, and
lymphatics together form a unified transport
matrix

5. Srotodushti and Pathophysiological Correlation
Ayurveda describes four primary types of Srotodushti:
e Sanga (obstruction)

e  Atipravritti (excess flow)

e  Sira Granthi (structural abnormalities)

e Vimarga Gamana (misdirected flow)

These can be correlated with modern pathological

conditions:
Srotodushti Modern Correlation
Type
Sanga Capillary blockage, atherosclerosis,
lymphatic obstruction
Atipravritti Hyperperfusion, inflammation

Sira Granthi Vascular malformations, varicosities

Vimarga Edema, leakage, metastasis
Gamana

Such correlations provide a clinically relevant
framework, suggesting that many systemic diseases
including diabetes, chronic inflammation, and edema
may be interpreted as disorders of microvascular and
lymphatic dysfunction. 22

6. Conceptual Shift: From Structure to Systems

Biology

A key insight from this analysis is that Srotas should

not be narrowly interpreted as physical tubes or

vessels. Instead, they represent:

e Dynamic pathways of biological flow

o Integrated networks involving  multiple
anatomical systems

e  Functional units governing homeostasis

This perspective aligns with modern systems biology,

where emphasis is placed on interactions, networks,

and regulatory feedback rather than isolated structures.

23

7. Implications for Integrative Medicine

Understanding Srotas in terms of microvascular and

lymphatic systems has several implications:

e Provides a scientific basis for Ayurvedic
diagnostics

e Enables correlation of Dosha—Dhatu—Mala
imbalance  with measurable physiological
parameters
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e Supports integrative therapeutic approaches
targeting:

o Microcirculation  (e.g., vasodilators, anti-
inflammatory agents)

o Lymphatic flow (e.g., manual drainage, lifestyle
interventions)

XI. CONCLUSION

The present study provides a comprehensive
integrative perspective on the structural and functional
correlation between the Ayurvedic concept of Srotas
and the modern anatomical frameworks of the
microvascular and lymphatic systems. The analysis
demonstrates that, although Srotas are described in
classical Ayurveda using qualitative and functional
terminology, their underlying principles closely align
with contemporary understandings of biological
transport networks. Rather than representing discrete
anatomical structures, Srotas can be more accurately
interpreted as dynamic, multidimensional pathways
that encompass microcirculation, interstitial fluid
exchange, and lymphatic drainage. The functional
parallels identified such as nutrient transport
(Rasavaha), blood circulation (Raktavaha), fluid
regulation (Udakavaha), and lipid metabolism
(Medovaha) highlight that Ayurvedic physiology
inherently recognizes a network-based organization of
the body. This perspective resonates strongly with
modern concepts in systems biology, where
physiological processes are understood as integrated
and interdependent networks. The correlation of
Sukshma Srotas with capillary beds and interstitial
spaces is particularly significant, as it provides a
plausible explanation for cellular-level exchange
mechanisms described in Ayurveda. Furthermore, the
concept of Srotodushti offers a valuable framework for
interpreting  pathological conditions such as
microvascular dysfunction, inflammation, edema, and
lymphatic obstruction. This indicates that Ayurvedic
pathophysiology may reflect early observations of
disturbances in microcirculatory and lymphatic
homeostasis.
XII. FUTURE SCOPE

e Histological mapping of Srotas analogues
e Imaging-based validation (microcirculation
studies)
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Clinical correlation in diseases like diabetes,
edema, and inflammation
Integration with systems biology and network

physiology
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