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ABSTRACT

Metabolic Syndrome (MS) is a Life threatening metabdisorder affecting millions of people not ontyIndia
but all over the world. Insulin resistance and abuhal obesity are the major hazardous etiologiaatdrs which play key
role in the genesis of complex biological mechantMS at gross as well as subtle level. MS is associated with
other associated risk factors such as CVD, CKD, BGAd NAFLD etc. In this perspective Ayurveda tleesce of life
describe the two major concepts of diseases firstwhich is related to outcome of over-nutritior @@cond one related
to under-nutrition. The disease MS is supposedetthb outcome of over nutrition due to defectivdanelic process at
gross as well as at cellular level. The presentlaris an effort to understand the etio-pathogsnetMS in ayurvedic
parlance and it may enlighten the path for futwesearchers to cope with MS and its life threaterfiagardous side

effects.
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INTRODUCTION

The metabolic syndrome consists of a constellaifometabolic abnormalities that confer increasseH af Cardio
Vascular disease (CVD) and Diabetes Mellitus (DMP is also known as Syndrome X or Insulin Resistasyndrome.
The criteria for the MS have evolved since the inedefinition by the World Health Organization 1998. The major
features of MS include Central obesity, Hypertraglsidemia, Decrease High density lipoprotein (HDHyperglycaemia
and Hypertension. The latest definition of MS igegi by the NationaCholesteroEducationProgram- Adult Treatment
Panel 1l (NCEP-ATP IIl) in 2004y the presence of 3 or more, out of these 5 @iter

*  Waist circumference>102 cm in males
>88 cm in females
e Hyper Triglyceridemia; Triglyceride >150 mg/dl or specific medication.
* Low HDL cholesterol; <40 mg/dl in males
<50 mg/difemalesor specific medication.
* Hypertension; Blood pressure>130/85 mm/Hg specific medication.

» Fasting plasma glucose100 mg/dl or specific medicatiar previously diagnosed Type2 DM.
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Ayurvedic Aspect

Obesity and Lipid disorders have been vividly cineé in Ayurveda with context of Medoroga (Dyslipitia)
and Prameha (Diabetes). The classical Ayurvedits texve vividly described Santarpajanyaards (Comprise of diseases
due to over nutrition and defective tissue metano)i Ayurveda is very much concerned about conservaf health
rather than eradication of disease. It presumdsrtioper dietary habits and deranged functiondifférent sets of Agni
(Metabolic fire) give rise to formation of Ama (tive antigenic factor). Since last few decades,dbnventional system
of medicine is focusing on the concept of metabsjindrome, which seems very similar to the conogéf8antarpajanya
Vikaras of Ayurveda.

The production of Medadhatu (Lipids) is disturbeg Mariety of etiological factors including Medodbagni
(Lipid metabolic process). Side by side the quarfatmount and proportion) and quality (contentsMedadhatu (Lipids)
are also disturbed by the same. When Medadhatud@)ipnteracts with preformed form of Ama (reactiaatigenic
factor), it changes and alters the quality andituaf fatty tissues including cholesterol. Thedrdction of Ama (reactive
antigenic factor) with fatty tissues is known asn@aviedadhatuwhich is the main cause of Medoroga (Dyslipidemia),
and it is the liver (Yakrata), which is responsifide qualitative derangement of lipids and cholesteThis form of Ama
(reactive antigenic factor), when circulates aleothe body may lead to blockade of micro-chanmeld precipitate
antigenic reactions and generate series of inflailmmavents in the body. If such categories of Almeactive antigenic

factor) interact with Medadhatu (Lipids), it maytkto a variety of metabolic disorders.
Sthana (Place) and Swarupa (Form) of Meda Dhatu (lpids) in the Pathogenesis of Ms

The most of Medadhatu resides in Medodhara Kafak@a) i.e greater and lesser omentum. Other sites
Udara (abdomen), Sphika (gluteal region), Stanerétk) and Gala (neck and clavicular region). Medasresent in the

body in two main forms i.e Posaka and Posya.

/\
PosakgMobile in nature)‘/ \ Posya (Immobile in nature)

Which is stored in Medodhara Kald{(Rala) i.e
greater and lesser omentum and in its sites likar&d
(abdomen), Sphika (gluteal region), Stana (thoaanx)

Gala (neck and clavicular region

Which is circulated in whole body along with Ras|
(Plasma and lymph) and Rakta (blood) for nourishing
the Posya Medadhatu.

D

o

According to Modern science, it can be correlate
with cholesterol and lipids, which are present in
circulating blood.

According to Modern science, it can be correlatét w
adipose tissues/fat.

This concept refers that, Defective Posaka Medadisathe triggering factor, which causes accumulatifén
abnormal Posya Medadhathich finally causes excessive fat deposition (Adipy) in Viscera (Visceral Adiposity) as
well as in subcutaneous tissues (Subcutaneous sitpén the pathogenesis of MS, Posya Medadhatreases

inordinately and at the expenses of other dhassu&s). In other words, while Posya Medadlstacreasing, all other
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dhatu (tissues) undergo wasting/depletion on adoofuack of proper nourishment.
Probable Pathogenesis of Metabolic Syndrome

In the pathogenesis of MS, key factors are Cemtdiposity and Insulin resistance. Central (Visgeaalipose
tissue has tendency to direct the FFAs directlyth® liver. These FFAs causes release of severalnflaanmatory
mediators (i.e. adiponectin, leptin, CRP etc.)nfrthe liver which are then directed to the systeaniculation and gives
rise to other consequences of MS. Ayurveda beliglvasobesity and asthenia depends chiefly uporgtiadity of Rasa
dhatu (the first post digestive essence from fauhilh is source of nourishment for the entire bddat is also the source

of deranged Medodhatu in terms of Medodhatu vr{ddiposity).
According to Ayurveda classics there are three aleAginivyapara (Metabolic process) viz.
« Jatharagni level (Main Digestive/Metabolic Fire)
» Bhutagni level (Metabolism at gross level)
» Dhatvagni level (Metabolism at tissue/cellular @ve

All type of Ahara (Food taken) ingested undergostharagnipaka (Metabolic process) at the level mbAaya
(stomach)and Pachyamanasaya (small intestine). The naturgatbfaragnipaka (Metabolic process) is Sanghatbheda
(disintegration of macromolecule of food into sraallone) to make it fit for digestion and absorptidiis entire

phenomenon of digestion takes place in three Aagstka (digestion at different levels) at differlevel in G.1. tract viz-
e Madhura avasthapaka (Salivary digestion)
» Amla avasthapaka (Gastric digestion)
» Katu avasthapaka (Intestinal digestion)

This Anna rasa is absorbed via Rasa and Raktavatasa (Circulatory channels) and reached towdrediver.
The same idea is also conceived in modern physiaog opines that both diet and drug after absamptirough G.I tract
primarily metabolize at the level of liver throuigd subsequent metabolic enzymes. The metaboligneez and associates
of liver are comparable to Rasagni of AyurvedasTRasagni proper metabolize the Ahaasa and make it convenient for
respective DhatuThe formed nutrient pool at the site of liver, leeg towards the heart through Rasa and Raktavaha

srotasa (Circulatory channel$jow these forms of metabolic components of dietesported all over the body.

After seeing the above concept, it is clear thahdiposity, although Jatharagni is in its normaidebut due to
hyper-functioning of anabolic set of Dhatvagni, eéning Dhatus properly not utilized the nutrient foeir growth so

there is excessive formation of Medadhatu (adipissee) which ultimately leads to Medovridhi (adifig).
It is presumed that following etiological factorsntribute a lot in the genesis of adiposity viz.
* Nature, quality and quantity of diet and lifestgigors.
» Metabolic tendency governed by genetics.

e Obstruction of body channels by accumulated metabastes, un-metabolized & un-utilized nutrients ather

reactive agents in the life process of metabolism.

Impact Factor (JCC): 3.6274 NAAS Rating.48
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Process of Pathogenesis of Metabolic Syndrome thrgh Ayurveda

e Sanchaya (Stage of Accumulation)

Due to excessive indulgence in Adhyasana (repeateldover eating behavior) Madhura, sita, Snigdharaah
(i.e intake of excessive sweet, cold and fdigt) and lack of physical exercise, Avyavaya, Bigpna etc. (sedentary life
styles) with and without presence of Bijadosa (gier@edisposition), there is aggravation of a# three dosas (specially
Kaphadosas). This form of Kaphbhave physical similarity with Ama and Medadhathich get accumulated over
immovable part of the body in vicious manner anmthlfy the whole nutritional pool is shifted towarstsengthening of
Medadhatu

» Prakopa (Stage of Aggrevation)

The increase of Kapha quantity and quality is responsible for the dibaince in the functions of Agni
(Metabolic fire) at different level in the body egpally at the level of Bhutagni and Medodhatvagrtie deranged
functions of Agni may lead to formation of Ama (ctige antigenic factor)Because Kapha and Meda are of same nature
that's why Ama formed at Medodhatvagni level geiged with circulating AnnarasAAhararasa (nutritional pool) and
causes blockage of micro channels (Srotosanga3. Albckage of micro channels (Srotosanga) can brgared with the

downstream signaling of the Insulin receptors duexcess formation of Free Fatty Acids i.e. FFA @dm
» Prasara (Stage of Scattering)

If a person is still consuming Fatty and high calatiet and fallowing sedentary life style, thisfarmed and

newly formed FFAs (mainly from the Visceral adipaissue) circulated all over the body in the forfiAma rasa.
» Sthana-SamsharygStage of Localisation/Prodromal Symptoms Appearere)

The circulating Amaasa (FFAs from the visceral adipose tissue) gmtalized at different places in the body.
FFAs which are directed to the liver stimulateeasle of different pro inflammatory mediators. I dourse of time these
inflammatory mediators play a key role in the pagtmesis of atherosclerosis. Most of the FFAs ocdiyeyinsulin

receptors by molecular mimicry, may lead to Insudisistance.

Beside this, Insulin resistance causes an imbaléet@een production of NO and secretion of endatHel

leading to decrease blood flow and activation afiggthetic system which may lead to develop Hypsiten
* \Wakta (Stage of Expression / Appearance of Signs and Sytoms)

If the whole process is continuously going on,duses downstream signaling of the insulin recepdoes to
occupancy by the circulating FFAs, which causeslinsesistance and the condition known as Hypetinemia. Initially
this stage represents as postprandial hyperglycehana fasting hyperglycemia and finally as the etgbycemia or Type 2
DM.

FFAs which are directed to the liver are associatithl increased production of apo-B containinglyrgride rich
very low density lipoproteins (VLDLS). In the preme of hypertriglyceridemia, a decrease in the estelol content of
HDL is a consequence of reduced cholesteryl edténeolipoprotein core in combination with cholasteester transfer
protein mediated alteration in triglyceride, makitg particle small and dense i.e increase in Lbhcentration. Small

dense LDLs are thought to be more atherogenic. Thay be toxic to the endothelium, and they are &blgansmit
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through the endothelial basement membrane and edifeerglycosaminoglycans and results in atherossierand
Hypertension.

» Bheda(Stage of Complications)

The manifestation of the Upadrava (complicationE)M$S such as Atherosclerosis, Cardio vascular disga
(CVDs), Non alcoholic Fatty liver disease (NAFLD=)d Poly cystic ovarian disease (PCODs) etc. carobsidered as
the Bheda stage of MS

THE SUMMARY OF WHOLE PROCESS OF PATHOGENESIS OF MS THROUGH AYURVEDA

Dosas Predomonantly Kapha (Mainly Kledaka) Pitta (MaiRlgicaka)
Vata (Mainly Samana and Wana)
Rasa, Rakta, Mamsa, Meda, Majja, sukra and Ojar{yai
Dusya
Meda)
Agni Medodhatu agnimandya
S Rasavaha, Raktavaha, Mamsavaha, Medovaha, Majjavaeha
rotasa )
sukravaha (Mainly Medovaha)
Srotodusti Saaga Vimarga gamana Atipravritti
Adhisthana Sarva sarira
Udbhavasthana Amasaya
Ama | Dhatvagni Mandata Janya

Role of Agni (Metabolic / Digestive Fire) in the Pthogenesis of Ms

As long as life in man, every tissue, organ and lcas to undergo process of constant changes to tineie
survival and needs. This constant process of chamiper for yielding energy (Catabolic) or synthzesithe tissue
(Anabolic) is termed as Agni (Metabolic fire) in égveda. Agni (Metabolic fire) maintains organisnteigrity and vitality
by converting the food consumed in various ways @nd to provide energy necessary for proceedingnrerable vital
activities through the Pakadi karmas i.e. bioptglsiEnd biochemical process. Agni (Metabolic firgrtitipates and

regulates the course of digestion and metabolisangitransformation in the tissues.

In the pathogenesis of MS, Agni (Metabolic firepyd a very important role since beginning to thd. én the
cases of MS, Agni mandata (Defective metabolic gsstis especially at the level of Medadhatu (lspidgni (Metabolic
fire) is the root cause of MS. According to Ayuriedlassics Dhatvagni (Metabolism at tissue/cetlldael) are seven in
numbers. Each one is located in its specific dif@tssue/cells}o permits its moieties from the circulating subses

derived after bhutagni paka (Metabolism at grogsl)eto form its own tissue.
Dhatvagnifunctions mainly are of two types-
e Synthesis of new proteins
* To yield energyor the functions of tissues

If Dhatvagniis impaired, both these functions will impair. lretview of modern physiology also, that the tissue
of the body are being reformed as rapidly as threydestroyed in the course of metabolism. Energybisined by the
organism by the process of oxidation. No oxidatiam proceed unless there is a simultaneous reducfisome other
compound. The materials with which the tissue catks synthesized are derived from food sourcesgtwhie suitable,

processed during the course of their digestionmaethbolism.

Impact Factor (JCC): 3.6274 NAAS Rating.48
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MS is caused by the excessive intake of madhuragfwAhara, snigdha (Fatty) Ahara, adhyasana (tegéda
over eating) and sedentary life style etc. Dudé&sé nidan (causes), as Ahtaleen is not properly digested. This may lead
to formation of Amai.e. reactive antigenic factor. This form of Ansadistributed all over the body with Aharasa and
mainly increases the Sama Medadhatu (Visceral Ailipobecause of its excessive unctuous and svegeten This Ama

formation suggests that there is Dhatvagandata (defective metabolism) at the level of Miadéu (Lipids).
Modern Concept of Dhatvagni Paka

» According to modern physiology the “First step dfi@mone’s action is to bind a specific receptothat target
cell. Cell that lack receptors for the hormonesndobrespond. Receptors for some hormones arecibéattarget
cell membrane, where as other hormone receptortoeated in the cytoplasm or nucleus. When thisriwore
combines with its receptors, this usually initiatesascade of reaction in the cell, with each steg®ming more

powerfully activated.

» Atype of hormone will act on a particular tisstiéie target tissues that are affected by a hormomé¢hase that
contain its specific receptors. Similarly each aghi has a specific action at its own dhatu. Ttoatj the
Agneyansa (Minute part of metabolic fire) are ircalation, a specific Agneyansas will have actionaospecific
dhatu (Tissue).

e Insulin is a important hormone which is crucial fasrmal metabolism of carbohydrates, fats and pretdhe
role of Rasagni (type of metabolic fire) is to certvthe received material in liver in to micro fao nourish all
the dhatuto perform their functions. Similarly insulin adti is associated with energy abundance from energy

giving food in the diet and it plays an importaolerin storing the excess energy.

»  Without insulin no cell membrane permits glucosdeunole to transport inside the cell. Insulin in@ealucose
transport and usage by most of the cells of the/lidhe same way that it affects glucose transpod usage in
the muscle.Hence Insulin resistance can be compared with Mealvdgni mandata (defective metabolism)

which ultimately leads to Hyperglycemia, Hypertyiggridemia and other components of MS.

« Insulin also promotes fat synthesis and storagaulim activates Lipo-protein lipase in the capiflavalls of the
adipose tissue, which splits the triglyceride inthe fatty acids. Thudnsulin resistance plays the role of
Medodhatvagni mandatan which medodhaturidhi (Adiposity) and ksaya of other dhatus (Immune-deficiency)

are obtained.

* The number of receptors in a target cell (Pacakandaatu) usually does not remain constant fromtdagay or
even from minute to minute. The receptors dhatamielves are often inactivated or destroyed duhiagourse

of their function and at other time they are reattd or new one are manufactured by their resgeBthatvagni.

 When dhatus are possessing lagluna (micro form), they are easily responds to Algeeyansa since their
receptors are sensitive and undergo metabolic @santj they possess guru guiimacro form) due to
involvement of Ama, they will not respond much tddvagni, leading to Dhatvagmhanadata. Dhatvagni

condition or igniting capacity depends upon théestd dhatu receptors on which it is acting upon.

* Hence the Dhatvagni are the chemical or harmormabifa essential for changing the sequences of lzdeslA

up to formation of functional protein for the pugeoof synthesis of its tissue (anabolic) and entignfactors
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essential to yield energy for tissue functionsgbatism).

e Under Dhatvagni starting from mitochondria (Poweuse of the cell), all enzymatic, co-enzymatic dastand
catalytic factors participating in the chain reant in the tissue to yield energy and the anabstéoids,

responsible for growth are also to be considereshase.

* All endocrine, exocrine and paracrine includingeioellular and intracellular enzymes are can besidened as

the Dhatvagni ansas (part of metabolic)fire
CONCLUSIONS

The etio-genesis and management of MS in convestisgstem of medicine is still not satisfactory and
warranting newer strategies from other resourdezedms to explore an Ayurveda based process bbganesis and line

of management for treating MS.

From the present research work it can be conclildadMetabolic syndrome is well defined and stilblring
etio-pathogenesis in biomedical sciences, is ab sot described in Ayurvedic classics, but it m&ydonsidered as the
Meda (Lipids) dominant disorder and having stroegemblance with Santarpanjanya vikaras (diseasestawver
nutrition). The management of MS in modern medisaiences is still not satisfactory and the currstnategy of
prevention and treatment of metabolic syndromemsdly changing. Hence many researchers in thd fie¢ inclined to
understand scientific study of its complex etionmatenesis and treatment development from Ayurvesiources. The

present research work has been under taken witbatine perspective
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