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ABSTRACT 
Ayurvedic classical literature describes Udakvaha srotas as microvascular network that governs, regulates, 
distributes, and helps in maintenance of equilibrium of Udaka (Body fluids). Acharyas have mentioned Talu and 
Kloma as mula sthana of Udakvaha srotas, their dysfunction manifests as pathological fluid imbalances and thirst. 
While the aforementioned descriptions indicate a distributes regulatory mechanisms, traditional interpretations have 
still been phenomenological. Contemporary physiology, on the other hand, recognizes fluid homeostasis as an 
imperative property of coordinated macrovascular rotation, microvascular exchange, interstitial compliance, 
lymphatic return, and renal – neuroendocrine control. Therefore, this translational anatomical reinterpretation is 
required to reconcile classical doctrine with modern vascular biology. This review attempts to reinterpret anatomical 
aspects of Udakvaha srotas as an integrated macrovascular-microvascular regulatory network governing fluid 
homeostasis and correlate srotodushti with known vascular and interstitial pathophysiological mechanisms. In order 
to extract structural descriptions, Mula Sthana, and clinical aspects of Udakavaha Srotas and its Dushti, a narrative 
translational review was carried out by methodically examining primary Ayurvedic literature such as Charaka 
Samhita, Sushruta Samhita, and Ashtanga Hridaya. Modern biomedical literature on cardiovascular physiology, 
microvascular exchange, endothelial glycocalyx biology, lymphatic dynamics, extracellular matrix biomechanics, 
renal regulation, and neuroendocrine osmoregulation was examined alongside these classical constructions. To map 
Ayurvedic features onto well-established macrovascular and microvascular regulatory frameworks, a systems-
anatomical synthesis was created. An anatomical link between contemporary vascular physiology and the traditional 
fluid-pathway hypothesis is offered by this reinterpretation. It makes it possible to operationalize Udakavaha Srotas 
within quantifiable biological parameters, including interstitial volume measurement, endothelial permeability 
markers, serum osmolality, and natriuretic peptides. In terms of treatment, it encourages integrative methods that 
combine evidence-based vascular and renal management techniques with conventional fluid-modulating therapies. 
Instead of being a single structural channel, Udakavaha Srotas is a distributed macrovascular–microvascular 
regulation network. The multilevel instability of vascular exchange, interstitial buffering, lymphatic clearance, and 
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neuroendocrine control is reflected in its malfunction. A translational anatomical model lays the groundwork for 
integrative clinical research in systemic fluid illnesses and enhances the scientific interpretability of Ayurvedic 
structural physiology. 
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INTRODUCTION 
The concept of Srotas refers to the dynamic channels 
through with various substances are transports, 
transformed and regulated. Srotas holds central plane in 
Ayurvedic structural physiology. They are the functional 
pathways that integrate structure and physiology in 
contrast to purely anatomical conduits. Among the 
various srotas describes in classical literature, Udakvaha 
srotas are channels in charge of controlling, transforming, 
and dispersing the Udaka, that is referred as the aqueous 
element essential to homeostasis. 
 
Udakavaha Srotas is listed as one of the body's principal 
channels in the Charaka Samhita, Talu and Kloma are 
identified as its Mula Sthana (roots). According to 
traditional descriptions, pathological thirst (Trishna), 
dryness (Shosha), exhaustion, and abnormalities in fluid 
balance are caused by injury or dysfunction of this Srotas. 
Charaka goes on to say that while Srotas impairment 
(Srotodushti) results in systemic dysfunction, their 
integrity guarantees nutrition and physiological stability. 
[1] Similarly, the structural significance of Srotas as vital 
pathways supporting life processes is reaffirmed in the 
Sushruta Samhita. In order to establish an early 
framework for regulatory pathology, Sushruta highlights 
that disease expression is the result of obstruction, 
excessive flow, misdirection, or structural damage to 
Srotas.[2] The Ashtanga Hridaya synthesizes these 
principles, describing Srotas as systems maintaining the 
flow of bodily constituents and explicitly linking 
Udakavaha dysfunction with thirst disorders and systemic 
dehydration states.[3] 
There has been much anatomical interpretation of the 
traditional identification of Talu (palatal region) and 
Kloma as Mula Sthana. Although Talu has been linked to 
the central perception of thirst, indicating neuro-
regulatory significance, Kloma's anatomical correlates, 
such as pancreatic, pleural, or lymphatic, are still up for 
debate. The fact that Udakavaha Srotas is consistently 
linked to thirst, systemic dryness, and fluid 
disequilibrium suggests that its range of action goes 
beyond localized secretion to include systemic fluid 
homeostasis. 
 
Pathological manifestations of a variety of diseases result 
from the dysregulation of the udakvaha srotas. According 

to Charak, a number of things can cause any srota in the 
body to become vitiated. These factors are generally 
understood to be those ahara and vihara that are either 
opposite to the properties of dhatu or similar to the 
properties of associated dosha. Particularly, heat, ama, 
fear, excessive liquid intake, dry food consumption, and 
thirst suppression can vitiate udakavaha srotas. Crucially, 
four main modes of Srotodushti are described in classical 
texts: Sanga (Obstruction), Atipravritti (Expansion or 
excessive flow), Vimarga Gamana (Mis directional 
movement), Siragranthi (distortion of structure).[4] These 
classifications suggest a regulatory framework that 
includes dysregulated flow, impaired transport, and 
structural failure—concepts that are remarkably similar to 
contemporary explanations of vascular congestion, 
capillary leak, third-spacing, and remodelling 
phenomena.[5] Crucially, Udakavaha Srotas is not 
depicted as a single tubular organ in classical 
descriptions. Rather, it seems to be a distributed 
physiological system that keeps bodily fluids in balance. 
The lack of distinct morphological boundaries raises the 
possibility that Udakavaha Srotas is more akin to a 
regulatory continuum than a distinct anatomical entity. 
Translational anatomical research is made possible by this 
interpretive openness. 
 
Systemic fluid homeostasis in modern physiology is 
understood as an emergent property of a hierarchically 
organized network that integrates macrovascular 
circulation, microvascular exchange, fluid mechanics, 
lymph drainage and renal-neuroendocrine mechanism. 
Macrovascular or hemodynamic regulation describes the 
cardiovascular and volume regulation integrated feedback 
mechanisms, renal sodium handling.[6] The 
macrovascular regulation maintains effective blood 
volume and dysfunction of this regulation leads to the 
fluid maldistribution syndromes. While the microvascular 
exchange is dynamically modulated by inflammatory 
mediator and endothelial integrity.[7] Breakdown of this 
barrier results into capillary leak, oedema and systemic 
inflammatory states.[8] Interstitium is describes as 
dynamic network contributing to hydraulic buffering. The 
extracellular matrix compliance aligns the multisystem 
regulation instead of compartmentalization.[9] Lymphatic 
physiology completes this multimodal fluid homeostasis 
by maintaining the capillary filtration-reabsorption cycle 
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and oncotic balance at tissue level.[10] The ultimate 
regulation still resides in renal functioning and 
neuroendocrine signals. The renin-angiotensin-
aldosterone system governs the extracellular volume 
expansion, while on the contrary atrial natriuretic peptide 
counterbalances excessive volume states.[11] 
 
Despite the extensive availability if concepts, there are 
limited translational correlations between udakavaha 
srotas and fluid network regulatory system. The gap 
exists possibly due to structural ambiguity, functional 
convergence and lack of system level integration. 
Classical literature of Ayurveda iterates lot about 
properties, dysfunction etc. but does to clearly define 
microanatomical correlates. There are no systemic 
anatomical correlates have been proposed to align the 
broadly describes symptoms in attribute to udakvaha 
dysfunction. The absence of a structural translational 
framework limits interdisciplinary dialogue between 
Ayurveda structural doctrine and contemporary science. 
The translation review is justified for conceptual 
clarification, pathophysiological mapping to understand 
structural parallels within srotas theory, education 
integration and to identify potential testable hypotheses 
for research. This review does not present equivalence or 
reductionism. Instead, it attempts to present a structural 
dialogue. The idea of Udakavaha Srotas offers a 
fascinating chance for translational anatomical research. 
Modern vascular science has developed along the lines of 
a network model of fluid regulation. The traditional 
Ayurvedic system, on the other hand, proposes a 
continuum model of fluid regulation. A synthesized 
approach between the two models could help promote the 
discourse of integrative anatomy. 
 
MATERIAL AND METHODS: 
This study was designed as a structured narrative 
translational anatomical review. The classical citations 
defining the Udakavaha Srotas were searched 
systematically from the main Ayurvedic texts, such as 
Charaka Samhita, Sushruta Samhita, and Ashtanga 
Hridaya, according to structural definitions, Mula, 
physiological function, and Srotodushti. The modern 
biomedical literature was searched from the indexed 
databases (PubMed, Scopus, and Google Scholar) using 
keywords such as “microvascular fluid exchange,” 
“endothelial glycocalyx,” “interstitium,” “lymphatic 
regulation,” “renal fluid homeostasis,” and “network 
medicine.” 
 
The criteria for inclusion were peer-reviewed articles, 
basic physiology textbooks, and high-impact review 
articles related to systemic fluid regulation mechanisms. 
The searched data was systematically categorized into 
macrovascular, microvascular, interstitial, lymphatic, and 
renal regulatory mechanisms. A comparative analytical 

method was employed to identify structural-functional 
homologies between the classical and modern 
mechanisms. As there were no experimental intervention 
or human subjects, this study did not require ethical 
approval. 
 
DISCUSSION 
The Udakavaha Srotas as a macrovascular/microvascular 
regulatory continuum necessitates a transition from 
descriptive correlation to structural integration. The 
classical Ayurvedic texts have defined the Udakavaha 
Srotas as the system regulating fluid balance in the body, 
thirst, and hydration homeostasis. Although these are 
phenomenological descriptions, they do, however, reflect 
an understanding of the complex regulation of body fluids 
rather than a simple organ function. 
 
Contemporary physiology has elucidated that the 
regulation of extracellular fluid volume is a complex 
process mediated by the interplay of cardiovascular 
pressure gradients, endothelial permeability, interstitial 
compliance, lymphatic drainage, and renal endocrine 
regulation.[12] The regulatory process is distributed, 
hierarchical, and adaptive. By this perspective, the 
Udakavaha Srotas can be redefined as a systemic 
regulatory process rather than a simple anatomical 
structure. 
 
This reinterpretation is in line with the concept of systems 
anatomy, which focuses on functional networks rather 
than linear structural pathways. This is an essential 
transition for the prevention of reductionist equivalence 
and the integration of classical concepts into a 
translational anatomical paradigm. 
 
1. Hemodynamic Drivers: The Macrovascular axis 

 
Fluid distribution starts with macrovascular 
hemodynamic. Cardiac output and systemic vascular 
resistance are responsible for capillary hydrostatic 
pressure, thus influencing filtration in the vascular 
beds.[13] In the pathological condition of congestive 
heart failure, increased venous pressures cause 
transcapillary filtration, leading to peripheral and 
pulmonary edema.[14] This macrovascular imbalance is a 
consequence of systemic regulatory disturbances and not 
a localized pathology. The Ayurvedic model of Sanga 
(obstruction/stagnation) may be functionally equivalent to 
venous congestion and the obstruction of forward flow. 
However, the significance goes beyond the semantic 
exercise of mapping one model to the other. Both models 
understand that upstream pressure disturbances cause 
downstream fluid accumulation. Arterial stiffness and 
endothelial dysfunction further contribute to the 
impairment of pulsatile energy transfer to microvascular 
beds.[15] Chronic hypertension causes capillary 
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remodelling and reduction in microvascular surface area. 
[16] These pathologies emphasize the interrelatedness of 
macrovascular and microvascular realms as a continuum. 
Therefore, the Udakavaha Srotas can be considered to 
encompass the macrovascular forces that create systemic 
fluid gradients. 
 
2. Microvascular Exchange: The Endothelial 

Interface 
 

At the microvascular level, capillary exchange is 
governed by the revised Starling principle. The Revised 
Starling Principle: "Fluid transfer between blood and 
tissue is governed by the interplay of hydrostatic and 
colloid osmotic (oncotic) pressures, incorporating the 
importance of the endothelial glycocalyx layer (EGX)." 
This revised principle corrects the classic theory by 
asserting that net filtration takes place across the walls of 
all micro vessels, with the sub-glycocalyx space, not the 
interstitium, determining oncotic pressure, making 
capillary reabsorption impossible.[17] Glycocalyx 
disruption, evident in sepsis, trauma, and diabetes, causes 
pathological fluid extravasation beyond the classical 
hydrostatic forces.[18] This endothelium-focused view is 
very important. It shows that fluid disturbances can occur 
due to pathological changes in the vascular interface and 
not just due to volume changes. The inflammatory 
mediators, oxidative stress, and hyperglycaemia cause 
damage to the glycocalyx and increase the paracellular 
distances.[19] This pathological misdirection of fluids is 
similar to the Ayurvedic concept of Vimarga Gamana, or 
deviation from the normal pathway. Although the 
classical texts do not mention glycocalyx changes, they 
do mention the abnormal distribution of fluids in the form 
of oedema or dryness. The important translational 
element here is that the Udakavaha Srotas dysfunction 
may be indicative of endothelial network dysfunction at 
the microvascular level. 
 
3. Interstitial Fluid Dynamics and Extracellular 

Matrix 
Recent anatomical studies have redefined the interstitium 
as a dynamic, organized fluid-filled space that is 
supported by collagen and elastin fibres. The interstitial 
matrix is involved in the regulation of hydraulic 
conductivity, fluid reservoir function for the extracellular 
space, and the transmission of mechanical forces that 
regulate vascular tone. In chronic inflammation, there is a 
remodelling of the extracellular matrix that leads to an 
increase in resistance to fluid reabsorption and fibrosis.20 
The Srotodushti subtype Siragranthi (structural distortion) 
could be considered to have a conceptual equivalence to 
fibrotic remodelling of the vascular and interstitial 
architecture. Structural distortion leads to a disturbance of 
functional balance. 

From a systems biology point of view, the interstitium 
can be considered as a buffering node in the fluid 
regulatory system. The translational model of Udakavaha 
Srotas must necessarily include this space as an active 
participant. 
 
4. Lymphatic Return and Clearance Regulation 
However, the regulation of interstitial fluid must also 
include lymphatic recirculation. The lymphatic system is 
responsible for the removal of excess interstitial fluid, 
plasma proteins, lipids, and immune cells, which are then 
recirculated back into the venous system. Lymphatic 
dysfunction leads to protein-rich oedema, which is 
characterized by chronic swelling and fibrosis.[21] In 
contrast to hydrostatic oedema, lymphedema indicates the 
failure of the clearance component of the network. Recent 
findings about glymphatic transport in the central nervous 
system also support this network model.[22] These 
astroglia-perivascular pathways are involved in the 
exchange of cerebrospinal fluid and interstitial fluid and 
the clearance of metabolic waste products during sleep. 
These observations clearly indicate that fluid homeostasis 
is a process that takes place in regional micro-networks 
that are embedded in the systemic circulation. Udakavaha 
Srotas, when considered as a continuum of regulation, 
may well include these micro-networks. 
 
5. Renal – Endocrine Feedback and Volume 

Homeostasis 
Fluid balance homeostasis is maintained by the renal 
handling of sodium and water, as regulated by the RAAS, 
natriuretic peptides, and vasopressin.[23] In the setting of 
heart failure and cirrhosis, neurohormonal stimulation 
leads to paradoxical sodium retention in the presence of 
total body fluid overload.[24] This maladaptive feedback 
loop is a reflection of network instability rather than a 
problem with a specific organ. 
The kidneys are effector nodes that respond to 
hemodynamic inputs. When feedback circuits go awry, 
systemic fluid imbalance occurs. 
From a translational perspective, Udakavaha Srotas can 
be considered to potentially encompass renal-endocrine 
nodes within its network, as the traditional understanding 
of systemic thirst and imbalance is a reflection of network 
dysfunction rather than a localized process. 
 
6. Multi-Scale Network Integration 
Network medicine also suggests that biological systems 
have scale-free properties, in which hub nodes play a 
disproportionate role in determining the stability of the 
system.[25] In the fluid regulatory network, the heart, 
endothelium, kidneys, and lymphatic system are the 
prominent hubs. Disturbance at any hub leads to systemic 
effects. Examples: 

• Endothelial loss of glycocalyx leads to increased 
permeability. 
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• Venous congestion leads to increased hydrostatic 
forces. 

• Sodium retention by the kidneys leads to an 
increase in the extracellular volume. 

• Lymphatic obstruction leads to failure of 
clearance. 

These are disturbances at different nodes but share the 
same phenotype of fluid dysregulation. This helps to 
explain the reinterpretation of Udakavaha Srotas as a 
multi-scale regulatory network instead of a channel. 
 
RESULT 
 

This narrative review illustrates the convergence of 
classical Udakavaha Srotas doctrine with modern 
concepts of systemic fluid regulation. Comparison reveals 
that fluid homeostasis is a multi-level regulatory 
continuum that encompasses macrovascular 
hemodynamic, endothelial permeability, interstitial matrix 
regulation, lymphatic clearance, and renal-
neuroendocrine feedback. The Srotodushti, or patterns of 
obstruction, excessive flow, diversion, and structural 
derangement, illustrate conceptual consistency with 
venous congestion, hypervolemia, capillary leak 
syndrome, and fibrotic changes, respectively. These 
results provide evidence for a translational anatomical 
paradigm in which Udakavaha Srotas is a distributed 
regulatory system rather than a defined pathway. 

 

Table 1: Structural correlates of Udakvaha srotas within Modern Fluid Homeostasis 

Classical 
Concept 

Functional Description Modern Correlate Regulatory Role 

Udakavaha 
srotas 

Systemic Fluid balance 
pathway 

Cardiovascular- -interstitial-
renal network 

Maintains extracellular fluid 
equilibrium 

Moola (Talu-
kloma) 

Root structures  Neuroendocrine-thoracic 
regulatory hubs 

Thirst and volume signalling  

Sanga Obstruction/Stagnation Venous congestion, lymphatic 
blocks 

Impaired fluid return 

Atipravritti  Excess flow Hypervolemia, RAAS 
activation 

Volume overload 

Vimarga 
Gamana 

Misdirection  Endothelial hyperpermeability  Capillary leak/ oedema 

Siragranthi  Structural distortion  Fibrosis, ECM remodelling Impaired compliance 

CONCLUSION 
The present review presents a translation anatomical 
reinterpretation of Udakvaha srotas as macrovascular-
microvascular regulatory network governing systemic 
fluid equilibrium. Indeed, modern physiology clearly 
shows that fluid homeostasis is a result of network 
interactions at multiple levels. Hydrostatic forces driven 
by cardiac output establish capillary filtration pressures, 
while the integrity of the glycocalyx layer modulates 
permeability, the interstitial space acts as a dynamic 
reservoir, lymphatic clearance removes excess fluid, and 
the renal-hormonal system regulates volume. 
Disturbances at any point, macrovascular congestion, 
endothelial damage, extracellular matrix changes, 
lymphatic obstruction, or renal fluid retention, result in 
systemic manifestations of fluid imbalance. The 
traditional Ayurvedic model of Udakavaha Srotas 
pathophysiology, ascribed to obstruction (Sanga), 
hypersecretion (Atipravritti), ectopic flow (Vimarga 
Gamana), and morphological alterations, can be rationally 
reconciled with phenomenological models of network 
disturbances at a higher level of organization. This 
analogy does not suggest direct correspondence between 

the two models. Rather, it lends credence to a structural-
functional isomorphism between the traditional model of 
systemic pathology and modern systems physiology. The 
beauty of this reinterpretation is that it has 
methodological humility. It resists the temptation of 
reductionist translation of classical concepts into isolated 
modern entities and instead builds a conceptual bridge 
using the architecture of regulation. In this way, it 
maintains epistemological purity while facilitating 
interdisciplinary communication. Udakavaha Srotas is 
thus revealed not as a metaphor but as a systemic 
abstraction capturing the governance of fluids at multiple 
biological scales. From a clinical perspective, this 
network-based approach has important implications. 
Fluid dysregulation syndromes, such as congestive heart 
failure, nephrotic oedema, cirrhotic ascites, sepsis-
induced capillary leak syndrome, dehydration states, and 
chronic lymphedema, are mechanistic perturbations that 
share common phenotypic endpoints. A regulatory 
network perspective on these diseases highlights the 
importance of multi-target stabilization over isolated 
lesion repair. This paradigm aligns with the latest trends 
in integrative and systems medicine. From a research 
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perspective, the proposed model allows for the testing of 
hypotheses. The biomarkers of the endothelial 
glycocalyx, the imaging modalities of the interstitial 
space, the functional analysis of the lymphatic system, 
and computer simulations of the cardiovascular-renal 
relationship provide measurable parameters whereby the 
Udakavaha network hypothesis can be investigated. 
Through the translation of doctrinal concepts into 
operational models, the divide between traditional 
anatomical philosophy and contemporary biomedical 
research can thus be progressively bridged. However, it is 
necessary to recognize the following limitations. 
Traditional Ayurvedic anatomical philosophy is 
qualitative and phenomenological in nature, whereas 
contemporary physiological research is grounded in 
quantitative mechanistic validation. The proposed 
reinterpretation is conceptual and requires further 
empirical support. Furthermore, there must be a 
recognition of the need to avoid historical projection, 
whereby the ancient texts are subjected to the application 
of contemporary scientific models with insufficient 
methodological rigor. The goal is not equivalence but 
structural dialogue. Notwithstanding these shortcomings, 
the intersection of Srotas theory and network medicine is 
highly attractive from an intellectual perspective. Both 
models of understanding appreciate that the integrity of a 
system is contingent upon the integrated function of 
interdependent units, not merely separate anatomical 
structures. Both models appreciate that disease is a 
consequence of the dysregulation of harmonious function. 
This shared systems perspective offers rich territory for 
academic integration. In conclusion, the Udakavaha 
Srotas may be usefully reinterpreted as a 
macrovascular/microvascular regulatory continuum that 
seeks to integrate vascular flow, endothelial exchange, 
interstitial buffering, lymphatic drainage, and renal 
feedback into a single fluid regulatory system. This 
reinterpretation enhances anatomical integrity in the 
realm of integrative medicine, facilitates translation, and 
suggests a research path forward grounded in a systems 
perspective. Future research efforts should seek to 
develop, validate, and operationalize this model through 
interdisciplinary collaboration between anatomists, 
physiologists, clinicians, and Ayurvedic scholars. By 
contextualizing classical anatomical theory within 
modern regulatory theory, a more integrative and 
mechanistically informed understanding of fluid 
homeostasis may be developed. 
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