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Central regulation of airway reactivity by insulin as a possible mechanism
underlying obesity-associated asthma
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Obesity is a major risk factor for asthma. Seveesearches suggests that obese
related asthma phenotype do not necessarily ingahitammation (2). Recent study
showed that inhibition of leptin action at the Imstem level reduces airway diameter
in obese mice (3). In the present study we aimednvestigate whether insulin
regulates airway reactivity through the airway tedh pre-ganglionic neurons and
whether it contributes to innate airway hyperreaigtiin hyperinsulinaemic obese
mice.

Adult male C57BL/6J mice received insulin (0.02,20and 2 pU) via
intracerebroventricular (ICV) in the presence othia absence of PI3-kinase inhibitor
wortmannin (30nM) or the ERK inhibitor PD98059 (10@) 30min before the
beginning of the measurements of pulmonary mecbatat were done using the
forced oscillation technique with a Flexivent (8cjy CA) according to previously
described(2). Dose-response curves to inhaled wiehiae (6, 12.5, 25 and 50
mg.mi*) were performed and the following mechanical patems were assessed:
tissue and respiratory system resistances (Rn,aB8t<R, respectively) and tissue and
respiratory system elastances (Htis and Ers, r&spbg. Insulin effects were also
evaluated in homozygous vesicular acetylcholinesparter (VAChT) knockdown
mice (VAChT") (4). Wild-type and toll-like receptor 4 knockamice (TLR4") were
fed with a high-fat diet for 12 weeks to induce sibe and, after that, pulmonary
mechanics, lung histology (hematoxylin and eosin)l dhe endurance test were
performed accordingly to previously described(3).vitro concentration-response
curves to methacholine in isolated bronchus wese dbne(4). One-way analysis of
variances (ANOVA) followed by a Tukey test was usedll groups. p <0.05 was
accepted as significant.

ICV insulin infusion increased airway responsivenas evidenced by the increase in
all above mentioned mechanical parameters at 0d22apU insulin concentrations
(p<0.05). PD98059 inhibited insulin-induced incesmsin airway responsiveness
(p<0.05), whilst wortmannin did not modify thosergaeters. Insulin failed to
increase airway responsiveness in VAChfice. Obese mice were insulin resistant
and hyperinsulinaemic and showed enhanced respoess to methacholine (R=2.94
*+ 0.7cmH0, p<0.05) in comparison to lean mice (R=0.93 £Mi,O). Obese mice
also showed reduced endurance (305 + 30.4m, p<pdadipared to lean mice (1551
+ 103.6m) as measured by their ability to run onreadmill. No inflammatory
infiltration was detected in the lungs from obedesvitro contractile-responses to
methacholine did not change in obese mice. Althaugimtained similar body weight
(38.33 + 3.18g) obese TLR4mice displayed improved endurance (690 + 51m
p<0.05), enhanced insulin sensitivity and reducedulin levels and airways



responsiveness (p<0.05) in comparison with wildetgpese mice.

In conclusion, our data suggests that insulin iases airway reactivity by stimulating
airway-related cholinergic pre-ganglionic fibersraigh the activation of ERK
pathway, thereby increasing parasympathetic outfloiw the lungs. Our data also
shows that this pathway is likely to contributeth@ innate airway hyperreactivity
showed by obese mice.
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