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Leptin Resistance

• Decreased leptin’s physiological effect
• Accompany with obesity
• Characterized by hyperleptinemia
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Kim et al, 2006, Diabetes 





Pluronic leptin: a leptin agonist 
modified by the addition of 
pluronic block copolymers 

Peg-MLA: a leptin antagonist 
modified by pegylation



Circumvent BBB



Leptin recepter binding & signaling

Scarpace et al, Neuropharmacology, 2002





PTP1B (protein tyrosine phosphatase)

• A negative regulator of insulin and leptin
signaling

• Inhibits leptin receptor/JAK2 signaling
• Elevated in high fat obese and aged 

rodents
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SOCS3

• cytosolic suppressors of cytokine 
signalling

• feedback inhibition of leptin receptor 
signaling

• increased in hyperleptinemic state



Cell Metabolism, 2006



Diabetes, 2010



Causative factors for leptin

resistance

• Hyperleptinemia
• Inflammation
• ER stress
• FFA (saturated)



Scarpace et al, Endocrinology, 2002

Leptin Gene

Transfer

(rAAV-leptin)

(i.c.v.)

(long term,

130 days)

Leptin induced leptin resistance



Metabolic inflexibility

Kelley, 2000, Diabetes



반복적인 금식으로 인한 렙틴 농도 변동이 렙틴 감수성에 미치는 영향

대한내분비학회지: 제 23권 제 5 호 2008



LETO OLETF



염증) Inflammation

1.IKKβ (inhibitor of κB kinase)
2.SOCS3 (suppressor of cytokine signaling)
3.PTP1B
4.UPR (unfolded protein response)
5.ER stress



Figure 1. Scheme of saturated fatty acid activity 
upon Toll-like receptor 2 and Toll-like receptor 4 
as a crossroads for metabolic diseases and 
inflammation
Saturated fatty acids (SFAs) derived from the diet 
and/or adipose tissue lipolysis enter the circulation 
and influence several tissues through activity upon 
resident cells expressing TLR 2 and TLR4. TLR 
pathway activation via TNFR induces 
proinflammatory cytokines [e.g., tumor necrosis 
factor (TNF), and IL-6, chemokines, and adhesion 
molecules, which may promote inappropriate 
macrophage recruitment to tissues, including the 
arterial subintima and adipose tissue. Intercellular
communications also modify the obesity phenotype 
itself in part through activity upon the 
hypothalamus and lead to steatohepatitis, 
atherosclerosis, and insulin resistance.



MyD88:TLR adaptor molecule 











Other trials

• Metformin
• Vanadate
• Sugar restriction
• Exercise
• Caloric restriction
• Cytokines (IL-6, TNF-α)
• Target brain stem nuclei (NST, VTA)   











Diabetes, 2008

Sedentary/rAAV-leptin

Wheel running/rAAV-leptin

Sedentary/rAAV-control





Journal of Endocrinology (2011) 210, 199–207





Summary

• Multifactorial causes
• Convergence
• Cause-specific approach
• Combinational treatment of leptin

sensitizer and leptin supplementation
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