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ABSTRACT 
 
Metabolic Syndrome (MetS) has been introduced in conventional medical system very recently as a rapidly emerging medical problem caused by 
dysfunctional metabolic state associated with obesity. It is a challenging fact for Ayurveda also. Atisthaulya is one of the oldest documented metabolic 
disturbance in Ayurveda associated with obesity. As per Ayurvedic literature Atisthaulya are associated with increased morbidity and mortality. A 
systemic documentation about risk factors, patho-physiological phenomena, complications and management principle of Atisthoulya has been described 
in Ayurvedic literatures. Hence, an understanding of Ayurvedic concept of Atisthoulya in conventional parlance may explore the potential field to find 
out a solution for MetS from Ayurveda.   
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INTRODUCTION  
 
The word sthaulya is derived from the word ‘sthula’ that means 
a person having excessive growth of body specially in udaradi 
(Abdominal) region. The state of sthula is known as sthaulya. As 
per Acharya Madhavkar, often over enhancement of meda dhatu 
in udara (Abdomen), leads to sthoulya. According to various 
Ayurvedic literatures, excessive enhancement of meda dhatu may 
give rise to a grievous pathological state. Such pathological state 
has been termed as atisthaulya by Acharya Charak and sthaulya 
by Acharya Madhavkar. 
 
In Ayurvedic literature, ati-sthaulya or sthaulya has been 
described not as obese state only rather than a clustering of 
pathological events induced by obesity.  
 
Obesity are now in the prime focus area of interest in 
conventional system of medicine also due to it’s association with 
many others diseases like coronary artery disease (CAD), 
hypertension (HTN), type 2 diabetes mellitus (T2DM) etc. 
Obesity especially central obesity is considered potentially 
harmful for energy homeostasis and may give rise to metabolic 
disarrangement.  
 
Obesity induced dysfunctional metabolic system are 
pathologically manifested by a clustering of cardiovascular 
diseases (CVDs) risk factors such as dyslipidaemia, impaired 
glucose tolerance, elevated blood presser and are termed as 
Metabolic Syndrome (MetS). MetS is now considered as a 
driving force for a new CVD epidemic. Around 20-25% 
population of world have Mets.1 
 
MetS has serious implication on an individual health and 
healthcare cost. To combat with such upcoming burden is also a 
challenging fact for Ayurveda. 
 
A standardized Ayurvedic management protocol is mostly 
unavailable in most of diseases associated with modern era as 
well as MetS. But prior to generate any such data, the entity of 
such diseases in Ayurveda need to be explored.  The aim of the 

review is to explore the conventional entity of Ati-sthoulya by the 
fundamental analysis of Ati-shoulya and MetS, in respect to risk 
factors, diagnostic evaluation and patho-physiological 
phenomena.  
 
Data obtained from various Medical text books, Ayurvedic 
Compendia, published scientific research sources has been 
collected, analyzed and presented in regard to concern topic. 
PubMed, Scopus and Google Scholar databases were searched for 
studies.  
 
CRITICAL ANALYSIS 
 
Diagnostic Evaluation of Atisthoulya  
 
Ati-sthoulya has been described as a clustering of pathological 
events induced by excessive growth of meda dhatu.2 It is a morbid 
condition that is associated with several grievous diseases, which 
even could lead to sudden death.3 It also has been identified as a 
cause of reduced life span in Charak Samhita.4 
 
According to classical Ayurvedic compendia, diagnosis of Ati-
sthoulya are based on anthropometric, physiologic abnormality. 
The anthropometric abnormality includes excessive growth of of 
Meda-Mamsa in sphig (Gluteal region), udar (Abdomen), stana 
(Breast)  and that’s are found to lope during walking.5 
 
The physiological abnormalities have been described in classical 
ayurvedic compendia in terms of upadrava (complications) that 
includes6 - 
• Ayuhras (Reduced life span) 
• Jaboporodh (Restricted movement or Hypokinesia) 
• Kriccha-vyavaya (Sexual dysfunction) 
• Dourbalya (Fatigue) 
• Dourgandha (Bromhidrosis) 
• Swedabadha (Hyperhydrosis) 
• Atikhuda (Polyphagia) 
• Atipipasa (Polydypsia) 
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Risk Factors for Atisthoulya 
 
The following etiological factor is responsible behind the 
development of sthlouya : 
1. Ati-sampuran (Excessive dietary habit) and Avyam 

(Sedentary lifestyle)7  
2. Bija-swabhaba8 (Genetic predisposition) 
 
A wide distribution of meda dhatu in obese individual favor the 
more enhancement of meda in body from their dietary sources.9  
 
Patho-physiological Phenomena in Atisthoulya 
 
Two important patho-physiological events have been mentioned 
in regard to Ati-sthoulya – 
1. Excessive enhancement of meda dhatu and Vishama-

dhatuposhana10 (derangement in normal physiology of 
dhatu) 

2. Meda-dusti11 (Vitiated meda dhatu) 
 
In Ati-sthoulya, there is excessive enhancement of meda dhatu as 
well as impaired nourishment in others dhatu is found in 
individual. These two phenomena lead to development of various 
complications. Vata is the considered as a key dosha behind the 
development of pathological consequences occurs in Ati-
sthoulya.12 Vitiated vayu are responsible for vitiation of agni in 
Ati-sthoulya.  
                                                  
Diagnostic Evaluation of Metabolic Syndrome (MetS)  
 
MetS is a state of dysfunctional metabolic system induced by 
obesity and characterized by impaired glucose tolerance, 
dyslipidaemia and elevated blood presser level. All this increases 
the risk for CVD in a normal human subject. Central obesity plays 
a key role behind the whole event. Mets severely effect on 
morbidity and mortality.13 MetS is a clinical condition composed 
of anthropometric, physiologic, and biochemical abnormalities 
predisposing affected individuals to the development of type 2 
diabetes mellitus (T2DM) and cardiovascular disease (CVD). 
 
Multiple sets of diagnostic criteria for MetS were initially created 
to identify insulin-resistant subjects or to predict clinical events, 
such as cardiovascular disease.  At present, 5 separate definitions 
for MetS exist:  
● The World Health Organization (WHO) definition (1999),  
● The European Group for the Study of Insulin Resistance 

definition (1999), 
● The American Association of Clinical Endocrinologists 

position statement (2003), 
● The Adult Treatment Panel III (ATP III) guideline (2005) 
● The definition from the International Diabetes Federation 

Consensus Group (2005) 
 
Each of these definitions is based on both anthropometric and 
biochemical abnormality as well as have share certain common 
elements, such as anthropometric criteria relating to obesity 
biochemical abnormality such as hyperglycemia, dyslipidemia, 
and hypertension. But the laboratory value thresholds and the 
number of positive criteria required for diagnosis differ according 
to definition.14 
 

Diagnostic criteria of MetS According to International Diabetes 
Federation includes15 : 
Central obesity (defined as waist circumference, male >90 cm and 
female >80 cm In case of South Asian). 
 
 
 
 
 

With Any of following two- 
1. Raised triglyceride>1.7 mmol/L or specific treatment for this 

lipid abnormality. 
2. Reduced HDL cholesterol<1.03mmol/L (in male), 

1.29mmol/L (in female) or specific treatment for this lipid 
abnormality. 

3. Raised Blood Pressure: SBP≥130mmHg or DBP≥85mmHg 
4. Raised fasting plasma glucose≥5.6mmol/L or previously 

diagnosed Diabetes Mellitus 
 
Risk Factors for MetS  
 
Obesity specially associated with visceral adiposity is impotent 
risk factors for MetS. MetS are explained by the complex 
interaction between  
a) Multiple genetic factors and  
b) Environmental predisposing factors like food intake and the 

degree of physical activity 
 
Recently, two loci have been identified, which influence on 
central adiposity.16 

 
In obese subjects, especially those with visceral adiposity, the 
urgency to metabolize the overload of nutrients from excessive 
intake and low energy expenditure associated to poor physical 
activity, subjects the cells to metabolic stress that initiates and 
perpetuates oxidative and inflammatory cascades, leading to 
damage in insulin signaling and resistance of tissues to hormone 
action. Also, the physical location of visceral fat permits 
liberating free fatty acids (FFA) and other metabolites of the 
adipose tissue directly onto the portal circulation and from there 
its direct ingress to nearby organs like the liver and pancreas, 
which are exposed to lipotoxicity.17 

 
Patho-physiological Phenomena in MetS  
 
Two patho-physiological phenomena are thought to play an 
important role in the underlying mechanism of MetS.18 It includes   
a. Impaired normal metabolic pathway of carbohydrate, fat, 

protein due to insulin resistance.19 
b. Dysfunctional adipose tissue.20 
 
These all leads to a constellation of metabolic risk factors and is 
associated with the development of atherosclerotic cardiovascular 
disease and type 2 diabetes (T2DM) in adults. Insulin resistance 
and hyperinsulinemia are thought to be central to the development 
of MetS. Although not all individuals with insulin resistance 
proceed to develop MetS, suggesting that other factors may 
contribute to the pathogenesis of MetS.21  
 
DISCUSSION 
 
Concept of Dhatu & Dhatuposhana 
Concept of dhatu is a unique speculation in Ayurveda. According 
to Ayurvedic literature, The dhatu is a component of human body 
which is associated with structural support as well as nourishment 
in human body.22 Meda is considered as a dhatus in Ayurveda.  
According to various classical text meda dhatu are potentially 
found in following site – 
● Sphig (Gluteal region) 
● Udara (Abdomen) 
● Vapabaha (Omentum) 
● Vrikka (Kidney) 
● Asthi (Inside the bones) 
 
Acharya Madhavkar mentioned that ‘Snehat medo janayati’ that 
means meda dhatu  is derived from sneha or fatty food intake23.  
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According to Ayurveda, Dhatus are fundamental physiological 
components in human body. Every dhatus are consist of two 
portion – 
● Sar ansa – This portion of dhatu are deposited in a particular 

site. 
● Prasada ansa – This portion of dhatu are utilized for the 

nourishment of others dhatu. 
 
Fundamental concept of meda dhatu in Ayurveda, correspond to 
adipose tissue in anatomical aspect as well as derivational aspect.  
Fundamental concept of meda dhatu in Ayurveda, correspond to 
adipose tissue in anatomical aspect as well as derivational aspect.   
Homeostasis in the transformation of dhatu is a basic essentiality 
to maintain normal physiology. It is termed as dhatugati-sama 
that is maintained by vayu.24  
 
Concept of dhatu-gati have a similarity with metabolism which is 
defined as a chemical process that makes it possible for the cell 
to continue living25. There are two types of metabolic pathways – 
● Catabolic pathway – That is responsible for breakdown of 

complex molecules, energy release and energy storage. 
● Anabolic pathway - That is responsible for synthesis of 

complex molecules from smaller molecules with the storage 
of energy 

 
Catabolic pathway has three phases26  
a) Primary phase - Convert macromolecule to small unit 
b) Secondary phase - Related to absorption, catabolism toward 

a smaller component and final common oxidative pathway 
c) Tertiary phase – Related to energy release through electron 

transport chain (ETC) in the mitochondria and chemiosmosis 
or energy store.  

 
Chiefly secondary and tertiary phase of catabolism as well as 
anabolic pathway has a similarity with the concept of dhatugati 
or dhatu-poshana.  
 
Insulin resistance is thought to be central to the development of 
MetS and may play a role in the pathogenesis of its individual 
metabolic components. Altered physiological function of vayu in 
context to Ati-sthoulya has a fundamental similarity with the state 
of insulin resistance in MetS. 
 
Concept of Meda & Medadusti 
 
Two different state of meda dhatu has been described in 
Ayurveda27  
● Baddha meda (Stored in a particular site) 
● Abaddha meda (Circulating in nature) 
 
The area where over-growth of meda occurs are 28 

a) Sphig (Gluteal region) 
b) Udar (Abdomen) 
c) Stana (Breast)  
 
As per Acharya Madhavkar, often over enhancement of meda 
dhatu occurs in udara (Abdomen).29 All these are the site of 
adipocity. Specially udar (Abdomen) is the site of central obesity 
that plays the most important role in MetS. Hence, meda may be 
considered as adipose tissue. Adipose tissues are endocrine and 
immunologically active organs with numerous effects on 
regulation of systemic energy homeostasis, inflammatory 
responses and are rich in immune cells. A huge variety of 
hormones, cytokines, complement and growth factors, 
extracellular matrix proteins, and vasoactive factors collectively 
termed adipokines are synthesized in adipose tissue and are 
released.30  
 
There are major structural as well as functional differences of 
visceral or subcutaneous adipose tissue. Structurally visceral 

adipose tissues are more cellular, vascular, innervated and 
contains a larger number of inflammatory and immune cells than 
subcutaneous adipose tissue. Visceral adipocytes are more 
metabolically active and has a greater capacity to generate free 
fatty acids and to uptake glucose than subcutaneous adipose 
tissue.31   
 
Meda-dusti refers to vitiation of meda both anatomically and 
functionally. 
The adipose tissue is a central metabolic organ in the regulation 
of whole-body energy homeostasis. Adipose tissues secrete 
various hormones, cytokines, and metabolites (termed as 
adipokines) that control systemic energy balance. In response to 
changes in the nutritional status, the adipose tissue undergoes 
dynamic remodeling, including quantitative and qualitative 
alterations in adipose tissue-resident cells. Adipose tissue 
remodeling in obesity is closely associated with adipose tissue 
function. Changes in the number and size of the adipocytes affect 
the microenvironment of expanded fat tissues, accompanied by 
alterations in adipokine secretion, adipocyte death, local hypoxia, 
and fatty acid fluxes. Concurrently, stromal vascular cells in the 
adipose tissue, including immune cells, are involved in numerous 
adaptive processes, such as dead adipocyte clearance, 
adipogenesis, and angiogenesis, all of which are dysregulated in 
obese adipose tissue remodeling. Chronic overnutrition triggers 
uncontrolled inflammatory responses, leading to systemic low-
grade inflammation.32 

In obesity, a pro-inflammatory state of adipose tissue, as well as 
dysfunctional state of adipose tissue has a significant role towards 
an abnormal metabolic state.33  
Rather than total adiposity, the core clinical component of the 
syndrome is visceral and/or ectopic fat.34 
 
Ayuhras (Reduced life span)  
 
Aging refers to the deterioration of the biological functions after 
an organism has attained its maximum reproductive potential. It 
is generally considered that metabolic syndrome induces 
precocious aging although the mechanisms that account for this 
are incompletely known. Important genes in extending lifespan 
include kinase mammalian target of rapamycin (mTOR), AMP-
activated protein kinase (AMPK), sirtuins and insulin/insulin like 
growth factor 1 (IGF-1) signaling. These genes integrate 
longevity pathways and metabolic signals in a complex interplay 
in which lifespan appears to be strictly dependent on substrate and 
energy bioavailability. Abnormalities in the insulin signaling 
pathway generate age-related diseases and increased mortality. It 
is becoming clear that longevity genes might be involved.35 

 
Jaboporodh (Restricted movement or Hypokinesia)  
 
Obesity is associated with physical inactivity, which exacerbates 
the negative health consequences of obesity.  Obesity have 
implied that the functional limitations imposed by the additional 
loading of the locomotor system in obesity result in aberrant 
mechanics and the potential for musculoskeletal injury.36 Also 
chronic exposure to obesogenic diets is associated with changes 
in both physical activity levels and dopaminergic function. Diet-
induced changes in the dopamine system may be sufficient to 
explain the development of physical inactivity in people with 
obesity.37 

 
Kriccha-vyavaya (Sexual dysfunction)  
 
Erectile dysfunction (ED) is defined as the recurrent or consistent 
inability to obtain and/or maintain an erection sufficient for 
satisfactory sexual performance. ED is the most common male 
sexual dysfunction and shares many risk factors with systemic 
conditions including cardiovascular disease (CVD) and the 
metabolic syndrome (MetS). Erection results from coordinated 
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communication of hormonal, neural, and vascular systems as well 
as psychological inputs. Release of nitric oxide (NO) from the 
cavernous nerves and endothelial cells are an important pathway 
for smooth muscle relaxation, along with decreased peripheral 
arteriolar resistance to promote blood inflow into the corporal 
tissues. Hence, endothelial integrity is crucial to this process.38    
Numerous metabolic abnormalities found in the metabolic 
syndrome, including hyperglycemia, excessive fatty acids and 
insulin resistance, cause an endothelial cell dysfunction by 
affecting nitric oxide synthesis or degradation. 39 

Men with the metabolic syndrome, often have low total and free 
testosterone and low sex hormone–binding globulin (SHBG).40 

 

Dourbalya (Fatigue) 
 
One of the defects in metabolic syndrome and its associated 
diseases is excess cellular oxidative stress and oxidative damage 
to mitochondrial components, resulting in reduced efficiency of 
the electron transport chain. Recent evidence indicates that 
reduced mitochondrial function is related to fatigue, a common 
complaint of MetS patients.41 

 

Dourgandha (Bromhidrosis)  
 
Body odours are a result of the combination of hundreds of 
emitted odorous volatile organic compounds (VOCs) VOCs that 
are originally secreted from various cells inside the body via 
metabolic pathways. The components of VOCs usually reflect the 
metabolic condition of an individual. Therefore, metabolic 
disease often results in a change in body odour. VOCs emitted 
from the skin surface are mainly derived from sweat and sebum. 
Although some of these VOCs result from internal hormonal or 
metabolic changes, many VOCs appear to be derived from 
symbiotic bacteria that live on the skin surface and metabolize 
and transform secreted compounds in sweat and sebum.42 

 
Swedabadha (Hyperhydrosis)  
 
Obese patients have larger skin folds and sweat more profusely 
after becoming overheated because of thick layers of 
subcutaneous fat, thereby increasing both the frictional and 
moisture components.43 However, currently there are no specific 
published data on the structure and function of apocrine and 
eccrine sweat glands in obesity. 
 
Atikhuda (Polyphagia)  
 
Leptin and ghrelin are two hormones that have been recognized 
to have a major influence on energy balance. Leptin is 
anorexigenic hormone, whereas ghrelin is orexigenic hormone. 
Leptin is mainly produced by white adipose tissue and to a certain 
extent by gastric mucosal cells. Ghrelin is produced from 
ghrelinergic cells in gastrointestinal tract. Leptin induces weight 
loss by suppression of food intake and by stimulation of metabolic 
rate. In case of adiposity, leptin secretion is stimulated. Now it 
has been established that obesity is associated with leptin 
resistance and that leads to failure of anorexigenic mechanism.44 

 
Atipipasa (Excessive thrust) 
 
Thirst is a subjective perception that leads to desire for fluid 
intake to maintain body fluid homeostasis in response to deficits 
in either intracellular or extracellular fluid volume. Osmotic and 
hormonal stimuli from circulation are detected by lamina 
terminalis and that information are integrated with other neural 
signals to generate thirst. Increased water intake is associated 
with loss of body weight produced via two mechanisms, 
decreased feeding and increased lipolysis. Mild, but chronic, 
hypohydration is correlated with increased body weight and its 

attendant dysfunctions. The common denominator likely is 
angiotensin II, the principal hormone of body fluid regulation.45  
 
An overactive renin-angiotensin system (RAS) has been shown 
to be involved in MetS. Angiotensin II induces adipogenesis 
(differentiation into adipocytes) and lipogenesis (triglyceride 
storage in adipocytes) in vitro. The effects of Angiotensin II on 
adipose tissue are mediated by Angiotensin II type 1 and type 2 
receptors. 46  
Currently there are no specific published data on the clinical 
evidence of polydipsia in MetS. 
 
CONCLUSION  
 
Both MetS and Ati-sthoulya is a clustering of pathological event 
induced by obesity, which have a serious effect on morbidity and 
mortality. The diagnosis of Atisthoulya, are chiefly based on 
anthropometric abnormalities as well as various clinical 
manifestations, which are appeared as complication of 
Atisthoulya. As now a day various biochemical parameter is 
available, MetS are diagnosed considering both anthropometric 
and biochemical abnormalities. The complications mentioned in 
Ati-sthoulya, has been found to develop in MetS patients. The 
concept of vishama-dhatuposhana and meda-dusti in context to 
ati-sthoulya are also fundamentally equivalent to impaired 
normal metabolic pathway and dysfunctional adipose tissue 
respectively.  
 
As there is fundamental equivalency in MetS and Ati-sthoulya in 
respect to risk factors, diagnostic evaluation and patho-
physiological phenomena, the therapeutics that has been 
described in context to Ati-sthoulya may be evaluated against 
MetS. 
 
REFERENCES 
 
1. The International Diabetic Federation consensus worldwide 

definition of Metabolic Syndrome,2006. Retrieved from IDF 
website 
http://www.idf.org/webdata/docs/MetS_def_update2006.pdf 

2. Agnivesha. Astaninditiya Adhaya. In: Vaidya Acharya 
Jadavji Trikamji, editor. Charaka Saṃhita elaborated by 
Charaka and Dridhabala with Ayurveda-Dipika Commentary 
by Chakrapaṇidatta. 1st ed. Varanasi: Chaukhamba 
Orientalia; Reprinted 2015. p 116 

3. Agnivesha. Astaninditiya Adhaya. In: Vaidya Acharya 
Jadavji Trikamji, editor. Charaka Saṃhita elaborated by 
Charaka and Dridhabala with Ayurveda-Dipika Commentary 
by Chakrapaṇidatta. 1st ed. Varanasi: Chaukhamba 
Orientalia; Reprinted 2015. p 116 

4. Agnivesha. Astaninditiya Adhaya. In: Vaidya Acharya 
Jadavji Trikamji, editor. Charaka Saṃhita elaborated by 
Charaka and Dridhabala with Ayurveda-Dipika Commentary 
by Chakrapaṇidatta. 1st ed. Varanasi: Chaukhamba 
Orientalia; Reprinted 2015. p 116 

5. Agnivesha. Astaninditiya Adhaya. In: Vaidya Acharya 
Jadavji Trikamji, editor. Charaka Saṃhita elaborated by 
Charaka and Dridhabala with Ayurveda-Dipika Commentary 
by Chakrapaṇidatta. 1st ed. Varanasi: Chaukhamba 
Orientalia; Reprinted 2015. p 117 

6. Agnivesha. Astaninditiya Adhaya. In: Vaidya Acharya 
Jadavji Trikamji, editor. Charaka Saṃhita elaborated by 
Charaka and Dridhabala with Ayurveda-Dipika Commentary 
by Chakrapaṇidatta. 1st ed. Varanasi: Chaukhamba 
Orientalia; Reprinted 2015. p 116 

7. Agnivesha. Astaninditiya Adhaya. In: Vaidya Acharya 
Jadavji Trikamji, editor. Charaka Saṃhita elaborated by 
Charaka and Dridhabala with Ayurveda-Dipika Commentary 
by Chakrapaṇidatta. 1st ed. Varanasi: Chaukhamba 
Orientalia; Reprinted 2015. p 116 



Suman	Kundu	/	Int.	J.	Res.	Ayurveda	Pharm.	9	(5),	2018	

 

 39	

8. Agnivesha. Astaninditiya Adhaya. In: Vaidya Acharya 
Jadavji Trikamji, editor. Charaka Saṃhita elaborated by 
Charaka and Dridhabala with Ayurveda-Dipika Commentary 
by Chakrapaṇidatta. 1st ed. Varanasi: Chaukhamba 
Orientalia; Reprinted 2015. p 116 

9. Agnivesha. Astaninditiya Adhaya. In: Vaidya Acharya 
Jadavji Trikamji, editor. Charaka Saṃhita elaborated by 
Charaka and Dridhabala with Ayurveda-Dipika Commentary 
by Chakrapaṇidatta. 1st ed. Varanasi: Chaukhamba 
Orientalia; Reprinted 2015. p 116 

10. Agnivesha. Astaninditiya Adhaya. In: Vaidya Acharya 
Jadavji Trikamji, editor. Charaka Saṃhita elaborated by 
Charaka and Dridhabala with Ayurveda-Dipika Commentary 
by Chakrapaṇidatta. 1st ed. Varanasi: Chaukhamba 
Orientalia; Reprinted 2015. p 116 

11. Agnivesha. Astaninditiya Adhaya. In: Vaidya Acharya 
Jadavji Trikamji, editor. Charaka Saṃhita elaborated by 
Charaka and Dridhabala with Ayurveda-Dipika Commentary 
by Chakrapaṇidatta. 1st ed. Varanasi: Chaukhamba 
Orientalia; Reprinted 2015. p 116 

12. Agnivesha. Astaninditiya Adhaya. In: Vaidya Acharya 
Jadavji Trikamji, editor. Charaka Saṃhita elaborated by 
Charaka and Dridhabala with Ayurveda-Dipika Commentary 
by Chakrapaṇidatta. 1st ed. Varanasi: Chaukhamba 
Orientalia; Reprinted 2015. p 116 

13. Byrne D Christopher, Wild H Sarah. The Metabolic 
Syndrome. 1st  Edition. John Wiley & Sons Ltd, UK ;2005. p 
2-3 

14. Parikh RM, Mohan V. Changing definitions of metabolic 
syndrome. Indian Journal of Endocrinology and Metabolism 
2012; 16(1):7-12. Available from: https://doi:10.4103/2230-
8210.91175. 

15. Aganovic I, Dusek T. Pathophysiology of Metabolic 
Syndrome. 2007. Retrieved from International Federation of 
Clinical Chemistry and Laboratory Medicine website 
http://www.ifcc.org/ifcc-communications-publications-
division-(cpd)/ifcc-publications/ejifcc-(journal)/e-journal-
volumes/ejifcc-2007-vol-18/vol-18-n%C2%B0-
1/pathophysiology-of-metabolic-syndrome/ 

16. Scherag A, Dina C, Hinney A, et al. Two New Loci for Body-
Weight Regulation Identified in a Joint Analysis of Genome-
Wide Association Studies for Early-Onset Extreme Obesity 
in French and German Study Groups. Dermitzakis ET, ed. 
PLoS Genetics 2010; 6(4):e1000916. Available from: 
https://doi:10.1371/journal.pgen.1000916. 

17. Muñoz Contreras AM, Bedoya Berrío G, Velásquez R CM. 
An approach to the etiology of metabolic syndrome. 
Colombia Médica : CM 2013; 44(1):57-63. 

18. Bremer AA, Mietus-Snyder M, Lustig RH. Toward a 
Unifying Hypothesis of Metabolic Syndrome. Pediatrics 
2012; 129(3):557-570. Available from: 
https://doi:10.1542/peds.2011-2912. 

19. Jose E. Galgani, Víctor Cortés, and Fernando Carrasco. 
Carbohydrate, Fat, and Protein Metabolism in Obesity. In 
:Ahima. S. Rexford, editor. Metabolic Syndrome : A 
Comprehensive Text Book. 1st Edition. Springer International 
Publishing, Switzerland; 2016. p 327-46 

20. Vivian Peirce, Vanessa Pellegrinelli, and Antonio Vidal-
Puig. Adipose Structure (White, Brown, Beige). In :Ahima. 
S. Rexford, editor. Metabolic Syndrome : A Comprehensive 
Text Book. 1st Edition. Springer International Publishing, 
Switzerland; 2016. p 369-396  

21. Lee L, Sanders RA. Metabolic Syndrome. Pediatrics in 
Review 2012; 33(10):459-468. 

22. Agnivesha. Grahani Dosha Chikitsa. In: Vaidya Acharya 
Jadavji Trikamji, editor. Charaka Saṃhita elaborated by 
Charaka and Dridhabala with Ayurveda-Dipika Commentary 
by Chakrapaṇidatta. 1st ed. Varanasi: Chaukhamba 
Orientalia; Reprinted 2015. p 514-515 

23. Madhavakra. Medoroganidnam. In: Prof K R 
Srikantamurthy, translator. Madhava Nidanam. 1 st ed . 
Varanasi: Chaukhambha Orientalia; Reprint 2016. p 121 

24. Agnivesha. Trisothaiya Adhaya. In: Vaidya Acharya Jadavji 
Trikamji, editor. Charaka Saṃhita elaborated by Charaka and 
Dridhabala with Ayurveda-Dipika Commentary by 
Chakrapaṇidatta. 1st ed. Varanasi: Chaukhamba Orientalia; 
Reprinted 2015. p 109 

25. Guyton. C, Hall. J. Text book of Medical Physiology.11th 
edition. Elsevier Saunders, Pennsylvania; 2006. p 829 

26. Alberts B, Johnson A, Lewis J, et al. Molecular Biology of 
the Cell. 4th edition. Garland Science, New York; 2002. How 
Cells Obtain Energy from Food. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK26882 

27. Agnivesha. Prameha Nidana. In: Vaidya Acharya Jadavji 
Trikamji, editor. Charaka Saṃhita elaborated by Charaka and 
Dridhabala with Ayurveda-Dipika Commentary by 
Chakrapaṇidatta. 1st ed. Varanasi: Chaukhamba Orientalia; 
Reprinted 2015. p 212-213 

28. Agnivesha. Astaninditiya Adhaya. In: Vaidya Acharya 
Jadavji Trikamji, editor. Charaka Saṃhita elaborated by 
Charaka and Dridhabala with Ayurveda-Dipika Commentary 
by Chakrapaṇidatta. 1st ed. Varanasi: Chaukhamba 
Orientalia; Reprinted 2015. p 117 

29. Madhavakra. Medoroganidnam. In: Prof K R 
Srikantamurthy, translator. Madhava Nidanam. 1 st ed . 
Varanasi: Chaukhambha Orientalia; Reprint 2016. p 121  

30. Rodríguez A, Ezquerro S, Méndez-Giménez L, Becerril S, 
Frühbeck G. Revisiting the adipocyte: a model for integration 
of cytokine signaling in the regulation of energy metabolism. 
American Journal of Physiology Endocrinology and 
Metabolism 2015; 309(8):E691-714. Available from: 
https://doi: 10.1152/ajpendo.00297.2015. 

31. Ibrahim MM.Subcutaneous and visceral adipose tissue: 
structural and functional differences. Obesity and 
metabolism.2010 Jan; 11(1):11-8. Available from: 
https://doi: 10.1111/j.1467-789X.2009.00623.x.  

32. Choe SS, Huh JY, Hwang IJ, Kim JI, Kim JB. Adipose Tissue 
Remodeling: Its Role in Energy Metabolism and Metabolic 
Disorders. Frontiers in Endocrinology 2016; 7:30. Available 
from: https://doi:10.3389/fendo.2016.00030. 

33. Holt I.G. Richard, Cockram Clive S, Flyvbjerg Allan, 
Goldstein Barry J. Textbook of Diabetes. 4th Edition. Wiley 
Blackwell, UK;  2010. p 233-235 

34. Bremer AA, Mietus-Snyder M, Lustig RH. Toward a 
Unifying Hypothesis of Metabolic Syndrome. Pediatrics 
2012; 129(3):557-570. Available from: 
https://doi:10.1542/peds.2011-2912. 

35. Bonomini F, Rodella LF, Rezzani R. Metabolic Syndrome, 
Aging and Involvement of Oxidative Stress. Aging and 
Disease 2015; 6(2):109-120. Available from: 
https://doi:10.14336/AD.2014.0305. 

36. Wearing SC, et al. The Biomechanics of Restricted 
Movement in Adult Obesity. Obesity Reviews 2006 Feb; 
7(1):13-24.  Available from: https://doi:10.1111/j.1467-
789X.2006.00215.x.   

37. Alexxai V. Kravitz, Timothy J. O'Neal, Danielle M. Friend. 
Frontiers in Human Neuroscience 2016; 10: 514. Available 
from: https://doi: 10.3389/fnhum.2016.00514  

38. Sanchez E, Pastuszak AW, Khera M. Erectile dysfunction, 
metabolic syndrome, and cardiovascular risks: facts and 
controversies. Translational Andrology and Urology 2017; 
6(1):28-36.  Available from: https://doi:10.21037 
/tau.2016.10.01. 

39. Cozma A, Orăşan O, Sâmpelean D, Fodor A, Vlad C, 
Negrean V.  Endothelial dysfunction in metabolic syndrome. 
Romanian Journal of Internal Medicine 2009; 47(2):133-40. 

40. Wang Christina et all. Low Testosterone Associated With 
Obesity and The Metabolic Syndrome Contributes to Sexual 
Dysfunction and Cardiovascular Disease Risk in Men With 



Suman	Kundu	/	Int.	J.	Res.	Ayurveda	Pharm.	9	(5),	2018	

 

 40	

Type 2 Diabetes. Diabetes Care 2011 Jul; 34(7):1669-75. 
Available from: https://doi: 10.2337/dc10-2339. 

41. Nicolson L Garth. Metabolic Syndrome and Mitochondrial 
Function:Molecular Replacement and Antioxidant 
Supplements to Prevent Membrane Peroxidation and Restore 
Mitochondrial Function. Journal of Cellular Biochemistry 
2007; 100:1352–1369  

42. Mika Shirasu, Kazushige Touhara. The scent of disease: 
volatile organic compounds of the human body related to 
disease and disorder. The Journal of  Biochemistry 2011; 
150(3):257–266. Available from: https://doi:10.1093 
/jb/mvr090 

43. Gil Yosipovitch, Amy De Vore, Aerlyn Dawn. Obesity and 
the skin: Skin physiology and skin manifestations of obesity. 
Journal of American Academy of Dermatology 2007 Jun; 
56(6):901-16 

44. M. D. Klok, S. Jakobsdottir and M. L. Drent. The role of 
leptin and ghrelin in the regulation of food intake and body 

weight in humans: a review. Obesity Reviews 2007; 8:21–34.  
Available from: https://doi: 10.1111/j.1467-
789X.2006.00270. 

45. Thornton SN. Increased Hydration Can Be Associated with 
Weight Loss. Frontiers in Nutrition 2016; 3:18. Available 
from: https://doi:10.3389/fnut.2016.00018. 

46. Wang C-H, Li F, Takahashi N. The renin angiotensin system 
and the metabolic syndrome. The open hypertension journal 
2010; 3:1-13. Available from: https://doi:10.2174/ 
1876526203010001 

 
Cite this article as: 
 
Suman Kundu. A review on concept of atisthoulya vis -a-vis 
metabolic syndrome: An approach to explore the convectional 
entity. Int. J. Res. Ayurveda Pharm. 2018;9(5):35-40 
http://dx.doi.org/10.7897/2277-4343.095151 

 
 
 

Source of support: Nil, Conflict of interest: None Declared 
 

Disclaimer:	IJRAP	is	solely	owned	by	Moksha	Publishing	House	-	A	non-profit	publishing	house,	dedicated	to	publish	quality	research,	while	
every	effort	has	been	taken	to	verify	the	accuracy	of	the	content	published	in	our	Journal.	IJRAP	cannot	accept	any	responsibility	or	liability	for	
the	site	content	and	articles	published.	The	views	expressed	in	articles	by	our	contributing	authors	are	not	necessarily	those	of	IJRAP	editor	or	
editorial	board	members.	
 
 
 
 
 

 
 

 
 
 

 
 


