
Abstract
For centuries, the mesentery was regarded as a fragmented

peritoneal fold of minimal importance. Recent anatomical and histological
research has established it as a single, continuous organ involved in fat
metabolism, immune regulation, and gastrointestinal disease mechanisms.
Remarkably, classical Ayurvedic literature had already described a
structurally and functionally similar entity — Vapavahana — mentioned
by Acharya Charaka as one of the fifteen Koshthangas and recognized
as the Srotomoola  of Medovaha Srotas,  responsible for  fat
transportation and storage.

This review aims to correlate the modern understanding of the
mesentery as a newly recognized organ with the Ayurvedic concept
of Vapavahana, highlighting their anatomical, physiological, and
functional similarities.

A comprehensive narrative review was conducted using
primary Ayurvedic texts including the Charaka Samhita, Sushruta
Samhita, Bhela Samhita, and Kashyapa Samhita, along with their
classical commentaries. Parallel information was obtained from standard
modern anatomy textbooks and contemporary studies indexed in PubMed
and Scopus. The analysis focused on identifying conceptual parallels
between Vapavahana and the mesentery in terms of structure, function,
and physiological role.

Both sources describe a peritoneal structure enriched with fat,
vessels, and lymphatics, playing a key role in lipid transport, metabolic
regulation, and visceral support. The mesentery’s role in immunological
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modulation and metabolic homeostasis aligns closely with
Vapavahana’s description as a Medodhara Kala and Tailavartika.

The mesentery’s recognition as an organ validates the
advanced anatomical insight of classical Ayurveda. Correlating
Vapavahana with the modern mesentery bridges traditional wisdom and
contemporary science, promoting integrative anatomical understanding
and cross-disciplinary education in medical research.
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For centuries, the mesentery was
thought to be a fragmented and mostly
unimportant structure, just a fold of peritoneal
tissue that connected the intestines to the
posterior abdominal wall and supported them.
Beyond its mechanical purpose, it was believed
to have minimal functional significance.
Recent advances in medical imaging, histological
analysis, and anatomical dissection, however,
have fundamentally changed our understanding
of this. Scientists have now shown that the
mesentery is a single, continuous well-organized
structure with blood arteries, lymphatics,
nerves, and connective tissue,  highlighting its
intricate physiological functions. It is becoming
more widely acknowledged for its role in fat
metabolism, immunological modulation, and the
pathophysiology of gastrointestinal diseases like
Crohn’s disease and colorectal cancer. The
study of human anatomy is undergoing a shift
in perspective as a  result  of this new
understanding, with the mesentery becoming
more prominent in surgical planning and
anatomical instruction.

Remarkably, the significance of such
a structure was already hinted  centuries
before in classical Ayurvedic literature.  Acharya

Charaka, one of the principal contributors to
ancient Indian medicine, described Vapavahana
as one of the fifteen Koshthangas (abdominal
organs) in the Charaka Samhita. Vapavahana
is identified as the Srotomoola (origin) of the
Medovaha Srotas, the channel system
responsible for the transportation and storage
of Medas (fat).  Vapavahana may be associated
with the contemporary knowledge of the
mesentery due to its anatomical location and
functional features. This article will aims to
explore how the mesentery was recently
identified as a new organ in modern anatomy
and compare it to old Ayurvedic ideas,
emphasizing how classical authors like Acharya
Charaka were ahead of current contemporary
science.

Aim :

This review aims to corelate Vapavahan
and modern understanding of mesentery, a
distinct new organ.

Objectives :

To explain structure, function and
recent studies on mesentery in modern
science.
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To review the literary references of
Vapavahana in Charaka, Sushruta, and other
classical Ayurvedic texts, articles and journals.
To correlate the mesentery and Vapavahana
theoretically and functionally.

To demonstrate how traditional Ayurvedic
knowledge enhances or precedes modern
anatomical understanding.

Relevant data from both modern
anatomical literature and traditional Ayurvedic
texts have been obtained for this narrative
review. Primary Ayurvedic sources like the
Charaka Samhita, Sushruta Samhita, Bhela
Samhita, and Kashyapa Samhita were reviewed,
along with their reliable commentary,. Standard
textbooks like Gray’s Anatomy, Moore’s
Clinically Oriented Anatomy, and current peer-
reviewed research published in PubMed and
Scopus were obtained for up-to-date anatomical
knowledge. Finding anatomical, functional, and
conceptual similarities between the mesentery
and the Ayurvedic Vapavahana was the
objective of the review. There were no new
clinical or experimental findings.

Early anatomical understanding of
mesentery :

The mesentery (from the Greek
meaning “fold of intestine”) represents a vital
peritoneal structure historically recognized for
its role in suspending parts of the intestine
within the abdominal cavity. It is a broad, fan-
shaped, double-layered fold of peritoneum that
connects the jejunum and ileum of the small
intestine to the posterior abdominal wall. This
connection permits mobility of the gut while
serving as a conduit for vessels, nerves, and
lymphatics27.

Mesentery Proper :

The mesentery of the small intestine,
also known as the mesentery proper, extends
from the duodenojejunal flexure on the left side
of the L2 vertebra to the upper part of the
right sacroiliac joint, following an oblique
downward and rightward path. This region,
known as the root of the mesentery, is about
15 cm long and crosses important retroperitoneal
structures, including:

 The third part of the duodenum, where the
superior mesenteric vessels enter,

 The abdominal aorta,
 The inferior vena cava,
 The right ureter, and
 The right psoas major muscle35.

The free or intestinal border of the
mesentery is significantly longer, measuring
approximately 6 meters, and is thrown into
numerous pleats to accommodate the loops of
the intestine. This margin is attached directly
to the intestines, forming part of their visceral
peritoneum (serous coat). The breadth of the
mesentery is maximum in the central region
(~20 cm) and gradually narrows toward its
ends41.

Fat Distribution :

Fat distribution within the mesentery
is uneven. The lower part contains abundant
fat extending from the root to the intestinal
border. In contrast, the upper part is less fatty,
with translucent, fat-free areas near the
intestinal border known as mesenteric
windows22.
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Contents of the Mesentery :

The mesentery encloses important
structures required for the sustenance of the
intestines:

1. Jejunal and ileal branches of the superior
mesenteric artery,

2. Accompanying veins,
3. Autonomic nerve plexuses,
4. Lymphatics (lacteals),
5. Around 100–200 lymph nodes,
6. Connective tissue embedded with variable

amounts of fat25.

Broader Classification of Mesenteries :

Mesenteries are classified based on
the parts of the gut they suspend:
 The mesentery proper for the small

intestine,
 The transverse mesocolon for  the

transverse colon,
 The sigmoid mesocolon for the sigmoid

colon1.

All these structures are derivatives of
the dorsal mesentery of the embryonic gut.
Each fold serves a similar function — enabling
movement and providing a structural pathway
for essential neurovascular and lymphatic
components3.

The transverse mesocolon passes over
the pancreas and surrounds the transverse
colon, with its anterior layer adhering to the
posterior layer of the greater omentum. The
sigmoid mesocolon, V-shaped in configuration,
anchors the sigmoid colon and conducts related
vessels, nerves, and lymphatics through its

peritoneal folds, with its apex near the
bifurcation of the left common iliac artery22.

Development of mesentery :

There is still a lot of anatomical and
therapeutic curiosity in the formation of the
mesentery. In the past, it was believed that the
mesentery was made up of several disjointed
sections, with gaps that formed as the embryo
developed. According to this traditional
concept, the adult has unique mesenteries as
a result of the regress of some mesentery
parts37,38.  Recent data, however, provide
evidence to the idea that the mesentery continues
to function continuously during development8.

In terms of embryology, the mesentery
starts off as a double-layered peritoneal fold
that is completely joined to the posterior wall
of the developing coelom. It maintains its
continuity as a composite structure while
becoming increasingly cellular as development
goes on12. The formation of a central fold in
the mid-region, which separates the mesentery
into upper (pre-fold), middle (fold), and lower
(post-fold) zones29, is a crucial morphogenetic
event. This fold undergoes positional changes
around the superior mesenteric artery (SMA),
explaining the final positioning of the small and
large intestines8.

Mid-region structures overlap as a
result of further folding that takes place at the
mesoduodenum-mesojejunum junction.  The
upper mesenteric bursa apposition with the
mid-region surface is the result of these
alterations8. The mesentery and the wall
separate at the same time as mesenchymal
cells from the posterior abdominal wall move
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into the intramesenteric space13,39.  Continuity
is retained only at the surface mesothelia and
along vascular connections.

Significantly, the liver, pancreas,
spleen, and intestines are among the digestive
organs of the abdomen that develop on or
within the mesentery10. In the adult, this
topographical link is still functionally significant
since the mesentery serves as the main
connective channel for the arterial, neurological,
and lymphatic supply of various organs.

Mesentery is an organ :

Often, the concept that the mesentery
is not an organ is based on the conventional
definition of an organ, which is a unique bodily
portion with a vital or specific function. Critics
contend that the mesentery, which joins the
intestines to the abdominal wall, is not an organ
because it only connects structures and
contains a variety of tissues. Recent research,
however, calls into question this belief. There
is more than just connective tissue in the
mesentery. It has a major impact on how the
abdominal organs develop and function. It
influences the shape, structure, and even the
migration of vital cells in organs like the
intestines throughout development28. Humans
and animals, such as sea cucumbers, have
demonstrated this ability to regenerate intestines
from the mesentery18.

The mesentery continues to function
in adults.  In response to conditions like
Crohn’s, it contains fat, immune cells, and stem
cells.  Research on organ engineering has
made use of it, and it can even promote the
development of new tissues. The mesentery

remains intact when a portion of the intestine
is removed or dies,  demonstrating its
independence9.  Anatomically, it supports
multiple vital life processes, participates in
immunological responses, and has its own blood
supply and outflow.  It functions as a “circuit
board” through lymphatics, vessels, and nerves
that connect all of the digestive organs, and its
anatomy is the same for both humans and
animals.

Therefore, considering the mesentery
to be merely a tissue fold restricts our
school understanding  of  human  biology.
According to recent studies, it satisfies the
requirements for an organ and performs
essential, specialized functions all through
life30.

Vapavahan :

According to Vaidyaka Shabda Sindu,
Vapavahana is Medithana roopi Koshtanga.
It was one of the fifteen Koshtanga mentioned
in the Charaka Samhita.4 According to
Chakrapani teeka, it is seat for Medas and
quoted as Tailavartika.6  Regarding its location,
Udara is mentioned when describing Vapavahana
as Medovahasrotomoola; it is also known as
Snigdhavartika.6 According to the Bhela and
Kashyapa Samhitas, Vapavahana is a
Koshtanga.2,24 It’ is a Matruja bhava.5 In the
second chapter of Sushruta Samhita Chikita
Sthana, Medovarti is mentioned in relation to
Vapavahana when describing Chikitsa for
Udara.36

        Vapavahana is referred to by the words
Talavart ika, Medosthana,  Vapava, and 
Udarastha  medhod harakala alternately in
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Parishadya  Shabdhartha  Shareeram. 20

Vapavahana  gets its name from Ghanekar’s
statement that the abdominal cavity has a
covering layer that contains fat.19 Sharma
Gananathasen has brought up the concept of
Vapavahana’s Thana and its structural
formulation. He viewed it as Audarya kala and
Amashaya’s support. Kshudrantra and Sthoolantra
are safeguarded by it.17

According to Dinkar Govind Thatte,
there are three different kinds of Paryudara
Kala (Manava Shareera). They are Antrayojani,
Snayu, and Vapa. Vapa is a layer of the
peritoneum, or Paryudara Kala, which lies
between Amashaya and other internal organs
of the abdomen. Due to the abundance of Vasa
in them, Paryudara Kala might be regarded
as Medodhara Kala.  Since fat is transported
via Vapavahana, it is regarded as one of the
Koshtanga.15

The Medovaha Srotas Moola refers
to the organ that may have a close connection
with Medo Dhatu functions or that are
significant locations associated with the
beginning or ending of Medo Dhatu channels.
One of Medovaha Srotas’ Moolasthana (root,
origin, functional center, or disease or disorder
expression center) is Vapavahana.6 The organs
known as srotomoola may have a direct impact
on the development, source, storage, or circulation
of Dhatu.  That which carries Vapa is referred
to as Vapavahana.  Vapa is simply Medas or
Shudha Mamsa Sneha by itself; Medas in
Udara is referred to as Vapa.14,32,33,35  In
Medovaha Srotas, Vapavahana serves as a
conduit in addition to a storage area.

Vapavahana, also known as Udarastha
Medodhara Kala, serves as an abdominal fat

storage.20  Vapavahana is also known as
Snigdhavartika or Tailavartika, since the
names imply that it is dipped in oil, which
indicates that it is entirely covered in Sneha or
Vapa.  According to Gananathasen, an author
and scholar of Basic principles of Ayurveda, it
is carriers of Vasa.17

Correlating mesentery and vapavahan :

Therefore, Vapavahana perceives as
peritoneal folds where a lot of fat is present.
In addition to the peritoneal folds, the
mesentery, which forms the serous coat of the
small intestine, extends toward the root where
it takes the form of the dorsal mesogastrium,
which conducts blood vessels, lymphatics,
nerves, and restores fat abundance, as well
as the omenta (greater and lesser omenta),
transverse mesocolon, and sigmoid mesocolon.
The presence of wick-like appendices called
epiploicae, which have a shape similar to
sesame seeds with oil or fat, is one of the main
characteristics of the large intestine.

Physiological and pathological corelation:

Mesenteric fat actively mediates both
local and systemic physiological responses.  It
is a large source of C-reactive protein, which
plays a crucial role in controlling systemic
concentrations, as well as glycemic and lipid
metabolism. The mesentery acts as the
greatest reserve of fat in the body, aiding lipid
metabolism and transport.  The arteries, veins,
nerves, and lymphatics that supply the ileum
and jejunum are enclosed by the adipose tissue
that  lies between the mesentery’s two
peritoneal layers. Surprisingly compared to
subcutaneous or extraperitoneal fat, mesenteric
fat has a higher metabolic activity.  According
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to King Hung Liu et al., mesenteric fat
thickness is linked to increased carotid intima-
media thickness and is an independent
predictor of metabolic syndrome.27

In the context of diabetes linked to
obesity, Ying Kui Yang et. al. studied human
mesenteric adipose tissue and compared it with
subcutaneous and omental fat.  According to
their research, insulin resistance in type 2
diabetes and metabolic syndrome may be
mostly caused by alterations in the mesenteric
fat depot’s gene expression and fat breakdown
(lipolysis).  The study further hypothesized that
diabetes-related metabolic and vascular
problems may be even more significantly
impacted by malfunction of mesenteric adipose
tissue.41  Similar to this, Marisa Coelho et. al
stressed that adipose tissue is an essential
endocrine organ even though its primary
function is to store excess energy. They
highlighted that adipocytes have the capacity
to interfere with regular metabolic functions
and aid in the emergence of metabolic diseases,
especially those that have accumulated as
visceral fat in the abdominal cavity’s omentum
and mesentery.11

In Ayurveda, Vapa refers to fat or
lipids, and Vapavahana means the structure
that carries or circulates Vapa. According to
contemporary physiology, the small intestine
is where lipid absorption starts. Here, dietary
lipids are converted into monoglycerides and
fatty acids, which intestinal cells then absorb.
Within these cells, they are reassembled into
triacylglycerols (TAGs). These TAGs form
unique fat-carrying particles known as
chylomicrons when they combine with
phospholipids, cholesterol, and Apolipoprotein

B. These chylomicrons travel through microscopic
lymphatic capillaries called lacteals, which are
found inside the villi of the small intestine. The
thoracic duct is where chylomicrons enter the
systemic circulation after passing through
mesenteric lymphatic vessels7. This lipid
transport is facilitated by the mesentery, a
double fold of peritoneum in the abdomen,
which explains why it is called Vapavahana.
It holds the small intestine (Kshudrantra and
Sthoolantra) in place and resembles an oil-
dipped cloth (Tailavartika) due to its fat
content, forming the Udarastha Medodhara
Kala.

It is now understood that mesenteric
adipose tissue is a unique organ that is
intimately related to metabolic control.  The
superior mesenteric artery connects it to the
pancreas.  The pancreatic head exhibits a
noticeable decrease in β-cell density in type 2
diabetes, suggesting that mesenteric impact
affects  β-cell  function.  Some experimental
studies indicates that drugs delivered via the
mesenteric artery have a direct impact on
pancreatic β-cells.31 In diseases like familial
combination hyperlipidemia (FCHL), which is
linked to insulin resistance and abdominal
obesity, impaired lymphatic activity (for
example, because of a defect in the Prox1
gene) increases the buildup of fat surrounding
the mesenteric lymphatics.23 Additionally,
recent studies highlight the mesentery’s
systemic significance by demonstrating that it
forms a continuous structure from the
oesophagogastric to anorectal junctions.8

The mesentery has been reinterpreted
as a continuous organ that is essential for
disease processes, immunological control, fat
metabolism, and structural support in light of
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recent discoveries.  Vapavahana, an ancient
Ayurvedic idea that Acharya Charaka defined
as a crucial structure in fat transit and storage,
is closely mirrored in our contemporary
knowledge. The characteristics of vapavahana
match the mesentery’s current functioning,
demonstrating the extraordinary prescience of
traditional medicine. Recognizing the mesentery
as an organ not only advances anatomical
science but also bridges ancient knowledge
with modern research, encouraging a more
integrated perspective in medical education and
the exploration of historical contributions to
contemporary science.
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