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Factors associated platelet hyperactivity in obesity and MS

Influences of anti-obesity therapy on platelet function
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Inflammation

Insulin resistance

Adipokines

Oxidative stress



� Platelet activation is a common feature in 
inflammatory diseases and the activation 
of platelets by inflammatory triggers may 
be a critical component of 
atherothrombosis.

� Numerous receptors of proinflammatory
molecules are expressed on platelet 
surface, constitutively or after platelet 
activation.
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� The finding that human platelets have insulin receptors that 
modulate platelet function led to the hypothesis that platelets 
were sites of insulin resistance.

� Physiologic actions exerted by insulin on platelet function

1) reduction of pro-aggregatory properties of agonist

2) activation of endothelial NO synthase

3) increased NO formation and intra-platelet cAMP concentration

4) sensitization of platelets to the inhibitory action of NO synthase

Biochem Biophys Res Commun 1988; 157: 1190–1196
Diabetes 1988; 37:780–786.
Diabetes 1997; 46: 742–749, Diabetes 1995; 44: 1318–1322



Eur J Clin Invest 2004; 34: 482–489



J Am Coll Cardiol 2006; 48: 2531–2538



J Clin Invest 2001;108: 1533–1540

Diabetes 1999; 48: 426–429



Arterioscler Thromb Vasc Biol 2006; 26: 224–230.



Am J Physiol Endocrinol 

Metab 2010; 298:E1072–

E1077



A growing body of evidence suggests that 

increased oxidative stress in white 

adipose tissue is central to the pathogenesis

of cardiovascular disease in MS. 

The molecular mechanism of

oxidative stress to adipocytes remains

unclear and appears to be multifactorial. 
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Anti-obesity therapy

Lifestyle modification

Anti-obesity drug

Bariatric surgery 

Insulin sensitizer
Anti-diabetic drug

Anti-platelet agent



The anti-platelet effects of lifestyle modifications may be related to

down-regulation of low grade inflammation
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� The platelet alterations described in central obesity and in the 
other insulin resistant states provide a rationale for antiplatelet
therapy 

� Obese patients have ‘angrier’ platelets whose consequences are 
higher rates of ischemic complications. 

� This finding is further enhanced by the evidence for an impaired 
response to antiplatelet therapy in association with obesity. 

� And also, insufficient suppression of platelet activation by aspirin 
is a predictor of cardiovascular events in high-risk patients.
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Underdosing of drugs

Reduced bioavailability

Enhanced platelet turnover
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Extraplatelet TXA2 generation

Aspirin-insensitive eicosanoid biosynthesis

Reduced platelet sensitivity to anti-aggregating 

effect of NO

Enhanced formation of lipid hydroperoxides

limiting COX isoenzyme acetylation by aspirin
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Central obesity
Metabolic syndrome

↑ Insulin resistance
↑ Inflammation
↑ Adipokines

↑ Oxidative stress

Reduced platelet
anti-aggregation 

Platelet activation

Atherothrombosis
Cardiovascular disease




