Pharmacologic activation of the cholinergic anti-inflammatory pathway reverses obesity-induced

insulin resistance
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Introduction: The incidence of metabalic syndrome is significantly increasing in the
United States. TNF and other proinflammatory cytokines have been imphcated in the
pathogenesis of obesity-related insulin resistance, TNF production is controlled by a neural
circuit tarmad the cholinergic anti-inflammatory pathway. Signals transmittad by the vagus
nerve suppress TNF release through an alpha? nicotinic acetylcholine receptor subunit
dependent mechanism. We postulated that activating the cholinergic anti-inflammatory
pathway by administration of a selective alpha? nAChR agonist, GTS-21, would reduce
THF-induced insulin resistance and cardiovascular risk in rats fed a high fat diet (HFD)
Methods: Rats were fed standard chow, or chow with 10% lard for three weeks, Rats
were then treated with GTS-21 (4ma/kg subcut bid) or saline for 1 week. Insulin resistance
was measured using an intravenous insulin tolerance test (ITT). Blood samples were taken
for measurement of CRP and HDL cholesterol levels

Results: As expected, rats fed a high fat diet for three weeks developed insulin
resistance (KITT control 7.42+0.63 %/minute vs KITT HFD 5.05+0.5, n = &, 9 respectively,
p<0.01). Treatment with GTS-21 led to an improvement ininsulin sensitivity (KITT saline
4. 11£0.4% %iminute. KITT GTS-21 5.1540.34, n = 6. 5 respectively). Animals treated with
GTS-21 also had elevated levels of HDL cholesterol.

Conclusions: These results indicate that activation of the cholinergic anti-inflammatory
pathway by administration of GTS-21 can improve insulin sensitivity, and may decrease
cardiovascular risk,

Introduction

* Prevalence of obesity in the US exceeds 30% of the population
* Obesity is associated with significant morbidity

* Type 2 diabetes mellitus

* Cardiovascular disease
+ Type 2 diabetes = insulin resistance + impaired insulin secretion
» Obesily leads to diabetes largely by inducing insulin resistance

+ Obesity = + pro-inflammatory cytokines = insulin resistance

+ Activation of the cholinergic anti-inflammatory pathway
suppresses production of proinflammatory cytokines

+ 3TS-21 is a selective a7 nicotinic acetylcholine receptor agonist
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Hypothesis: GTS-21 treatment will reverse insulin
resistance in obese rats

Objective

To investigate the effect of pharmacologic activation of the
cholinergic anti-inflammatory pathway on insulin resistance and
associated cardiovascular risk profile in obese rats
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GTS-21 treatment decreases inflammation Cardiovascular risk markers
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Cytekine concentrations in visceral adipose tissue of rats fed a high fat diet and treated
with GTS-21 (4mg/kg) or saline x 1 week (n= 8-10 pergroup, " p<0.05, " p < 0.01)

Conclusions Future Directions

+ Pharmacologic activation of the cholinergic anti-inflammatory
pathway reverses insulin resistance and improves cardiac
risk in obese rats

» Evaluate effect of cholinergic stimulation on coronary disease in
atherosclerosis prone rodents

- Extend these in vive findings to human disease in clinical trials
evaluating the effect of cholinergic agonists or acetylcholinesterase
inhibitors in patients with type 2 diabetes
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