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METABOLIC 
SYNDROME 



Metabolic Syndrome  

ǒIn 1998 WHO  define the association of 
several metabolic diseases ( obesity, type-
2 diabetes, dyslipidemia, & hypertension ) 
all contributing to C-V risk. 

 
ǒWhether you call it syndrome X, insulin 

resistance syndrome, cardiometabolic risk 
or even Reavenôs syndrome. 

 
ǒThis dangerous constellation of risk factors 

predispose a person to DM-ǫǫ & CHD is 
rapidly appearing on radar screen globally 















Role of adipose tissue in MS 

ÁRising rates of overweight and obesity, the 
pathophysiologic role of adipose tissue has 
come into focus. 

 

ÁOnce viewed simply as a metabolically 
inert storage depot for triglycerides, 
adipose tissue is now considered to be an 
active endocrine organ. 



Contd.. 

ÁAdipose tissue releases a host of 
factors including cytokines, 
inflammatory mediators, leptin, 
resistin, and adiponectin. Release of 
some of the factors has been 
associated with the ECS.  
ÁThe ECS normally functions to increae 

food intake and energy storage 
through coordianted central and 
peripheral mechanism.  











ECS 





Overview of the EC system 

×The isolation of THC in 1964 marked the 
discovery of EC system 

×1988, high-affinity  cannabinoid binding 
sites were discovered in rat brain. 

×In mid 1990 the CB1 & CB2 had been 
cloned and the two endogenous ligands 
(endocanabinoids) anandemide & 2AG had 
been identified 



Contd. 

×In this century, discoveries have included 
identification of new endocannabinoids, 
and an understanding of the role of the 
ECS in metabolism 

×ECS are produced on demand & have a 
transitory action, acting locally on CB1and 
CB2 receptors located in different  areas  
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The Endocannabinoid System  

Adapted From  
 
The endocannabinoid 
system as a target for 
therapeutic drugs   
Trends in Pharmacological 
Sciences, Volume 21, Issue 
6, 1 June 2000, Pages 218-
224  
Daniele Piomelli et al.  



ECS 

» EC activity is also regulated by 
adipocytokine, leptin. 
 

» When leptin levels rises, anorexigenic 
neuropeptides are up-regulated & EC 
levels are decreased, resulting in reduction 
in CB1 receptor activation and subsequent 
reduction of food intake.  





ECS 

×Under normal condition, the EC system 
plays a regulatory role 

  

×Acting via CB1 receptors located 
peripherally like adipocytes and centrally 
in the hypothalamus &  

 

×Mesolimbic system by signalling a need for 
energy intake, fat accumulation & 
activating the motivation to eat  



Control of Appetite    





ECS 

VOver stimulation of EC system leads to 
disruption of feedback mechanisms that 
would normally generate steady state of 
energy homeostasis. 
 

VThis over activation occurs both centrally 
& peripherally illustrated by elevated 
hypothalamic EC levels & upregulation of 
adipocyte CB1 receptors. 
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 These endogenous ligands or endocannabinoids, 

are not preformed and stored in cells prior to 

use. Rather, when endocannabinoids are 

needed, the enzyme that synthesize them are 

rapidly activated.  

   Endocannabinoids act locally as retrograde 

messengers in the nervous system. After their 

release from postsynaptic cells, they bind to 

activate CB1 receptors located presynaptically.  
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Schematic diagram of endocannabinoid -mediated retrograde synaptic signalling.  



Endocannabinoid (EC) retrograde signalling between  
postsynaptic dopaminergic neurons and  

presynaptic glutamatergic neurons  
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  Thereafter, they are rapidly inactivated, 

and this is thought  to be mediated 

through uptake by a transport protein.  

   In the non-neural cells, such as adipose 

tissue, the ECS appears to have additional, 

possibly longer-term modulatory effects by 

influencing gene transcription of certain 

proteins such as adiponectin. 

 


