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ABSTRACT 
 
Metabolic syndrome is associated with abdominal obesity, blood lipid disorders, 
inflammation, insulin resistance or full-blown diabetes and increased risk of 
developing cardiovascular disease. Proposed criteria for identifying patients 
with metabolic syndrome have contributed greatly to preventive medicine, but 
the value of metabolic syndrome as a scientific concept remains controversial. 
The presence of metabolic syndrome alone cannot predict global cardiovascular 
disease risk, but abdominal obesity- the most prevalent manifestation of 
metabolic syndrome- is a marker of 'dysfunctional adipose tissue', and is of 
central importance in clinical diagnosis. Better risk assessment algorithms are 
needed to quantify diabetes and cardiovascular disease risk on a global scale. 
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INTRODUCTION 
 
Metabolic syndrome is defined by a constellation of 
interconnected physiological, biochemical, clinical and 
metabolic factors that directly increase the risk of 
cardiovascular disease, type 2 diabetes mellitus and cause 
mortality (Chobanian et al., 2003). Insulin resistance, 
visceral adiposity, atherogenic dyslipidemia, endothelial 
dysfunction (Knowler et al., 2005) genetic susceptibility, 
elevated blood pressure, hypercoagulable state and 
chronic stress are the several factors which constitute the 
syndrome.  

Chronic inflammation is known to be associated with 
visceral obesity and insulin resistance characterized by 
production of abnormal adipocytokines such as tumor 
necrosis factor α, interleukin, leptin and adiponectin 
(Chiasson et al., 2002). The interaction between 
components of the clinical phenotype of the syndrome 
with its biological phenotype (insulin resistance and 
dyslipidemia, etc) contributes to the development of a pro-
inflammatory state and further a chronic, subclinical 
vascular inflammation which modulates and results in 
atherosclerotic processes. Lifestyle modification remains 
the initial intervention of choice for such population. 
Modern lifestyle modification therapy combines specific 
recommendations on diet and exercise with behavioural 

strategies. Pharmacological treatment should be 
considered for those whose risk factors are not adequately 
reduced with lifestyle changes. This review provides 
summary of literature related to the syndrome's definition, 
epidemiology, underlying pathogenesis and treatment 
approaches of each of the risk factors comprising 
metabolic syndrome (Orchard et al., 2005). 
 
 
PERCENT RESEARCH ABOUT PAPER 
 
Although each definition possesses common features, 
there are several parameters that differ resulting in 
difficulty in terms of applicability, uniformity and positive 
predictive value with all these definitions (Orchard et al., 
2005). The AACE, WHO, and EGIR definitions are all largely 
focused on insulin resistance determined by an oral 
glucose tolerance test and hyperinsulinemic-euglycemic 
clamp. However, this labour intensive method is primarily 
used in a research environment. In contrast, the ATPIII 
definitions which use measurements and laboratory 
results that are readily available to physicians were 
developed (Ratner et al., 2005) facilitating their clinical 
and    epidemiological    application    and    therefore   have  
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remained a backbone for subsequent classifications such 
as the IDF diagnostic criterion. However, a major problem 
with the WHO and NCEP ATP III definitions has been their 
applicability to the different ethnic groups, especially 
when trying to define obesity cut-offs. This is particularly 
evident in the risk apparent at much lower levels of 
obesity in Asians compared to Europeans. The IDF, having 
recognized the difficulties in identifying unified criteria for 
MetS that were applicable across all the ethnicities 
proposed a new set of criteria with ethnic/racial specific 
cut-offs. This accounts for the fact that the different 
populations, ethnicities and nationalities have the different 
distributions of norms for body weight and waist 
circumference. 
 
 
ABDOMINAL OBESITY 
 
The “obesity epidemic” is principally driven by an 
increased consumption of cheap, calorie-dense food and 
reduced physical activity. Adipose tissue is a 
heterogeneous mix of adipocytes, stromal preadipocytes, 
immune cells and endothelium and it can respond rapidly 
and dynamically to alterations in nutrient excess through 
adipocytes hypertrophy and hyperplasia (Ratner et al., 
2005). With obesity and progressive adipocytes 
enlargement, the blood supply to adipocytes may be 
reduced with consequent hypoxia.  

Hypoxia has been proposed to be an inciting etiology of 
necrosis and macrophage infiltration into adipose tissue 
that leads to an overproduction of biologically active 
metabolites known as adipocytokines which includes 
glycerol, free fatty acids, proinflammatory mediators 
(tumor necrosis factor alpha (TNFα) and interleukin-6, 
plasminogen activator inhibitor-1 and C-reactive protein 
(CRP). This result in a localized inflammation in the 
adipose tissue that propagates an overall systemic 
inflammation associated with the development of obesity 
related comorbidities. Adipocytokines integrate the 
endocrine, autocrine and paracrine signals to mediate the 
multiple processes including insulin sensitivity, oxidant 
stress, energy metabolism, blood coagulation and 
inflammatory responses which are thought to accelerate 
atherosclerosis, plaque rupture and atherothrombosis. 
This shows that the adipose tissue is not only specialized 
in the storage and mobilization of lipids but it is also a 
remarkable endocrine organ releasing the numerous 
cytokines (Ratner et al., 2005). 
 
 
PATA ANALYSES 
 
Worldwide prevalence of MetS ranges from <10% to as 
much as 84% depending on the region, urban or rural 
environment, composition (sex, age, race and ethnicity) of 
the population studied and the definition of the syndrome 
used. In general, the IDF estimates that one-quarter of the 

world's adult population has the MetS. Higher socio-
economic status, sedentary lifestyle and high body mass 
index (BMI) were significantly associated with MetS. 
Cameron et al. concluded that the differences in genetic 
background, diet, levels of physical activity, smoking, 
family history of diabetes and education all influence the 
prevalence of the MetS and its components.  

The observed prevalence of the MetS in National Health 
and Nutrition Examination Survey was 5% among the 
subjects of normal weight, 22% among the overweight and 
60% among the obese. It further increases with age (10% 
in individuals aged 20 to 29, 20% in individuals aged 40 to 
49, and 45% in individuals aged. The prevalence of MetS 
(based on NCEP-ATP III criteria, 2001) varied from 8 to 
43% in men and from 7 to 56% in women around the 
world.  

Park et al. noticed that there is an increase in the 
prevalence of MetS from 20 years old through the sixth 
and seventh decade of life for males and females, 
respectively. Ponholzer et al. reported that there is high 
prevalence of MetS among postmenopausal women, which 
varies from 32.6 to 41.5%, respecyively. A Framingham 
Heart Study report indicated that a weight increase of 
≥2.25 kg over a period of 16 years was associated with up 
to 45% increased risk of developing the MetS and it has 
been shown by Palaniappan et al. that each 11 cm increase 
in waist circumference (WC) is associated with an adjusted 
80% increased risk of developing the syndrome within 5 
years (Molitch, 2003).  

The metabolic alterations occur simultaneously more 
frequently than would be expected by chance and the 
concurrence of several factors increases cardiovascular 
risk over and above the risk associated with the individual 
factors alone. The risk increases with the number of MetS 
components present (Molitch, 2003). 
 
 
CONCLUSION 
 
MetS is a state of chronic low grade inflammation as a 
consequence of complex interplay between genetic and 
environmental factors. Insulin resistance, visceral 
adiposity, atherogenic dyslipidemia, endothelial 
dysfunction, genetic susceptibility, elevated blood 
pressure, hypercoagulable state and chronic stress are 
several factors which constitute the syndrome. 
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