
Obesity and asthma: implications of adiponectin on severity, control and therapies 

Obesity is widely recognized as a cause of chronic inflammation that leads to type 2 diabetes and 

cardiovascular diseases. A growing evidences suggests that obesity has a significant impact on 

asthma risk, phenotype and prognosis (1-3). Obesity increases the risk of asthma as it leads to a 

reduction in pulmonary compliance and lung volumes, associated with changes in the bronchial 

reactivity. Until now, the link between excess fat and asthma is not fully understood but 

deregulation of adipokines secretion by adipose tissue plays a crucial role (4). Adiponectin 

(Acrp30) is one of the most expressed adipokines produced and secreted by adipose tissue and plays 

a key role in metabolic and inflammatory disorders (4), such us in lung inflammatory diseases (5). 

In vivo, excess fat induces airway hyperresponsiveness (AHR), enhances allergen or ozone-induced 

AHR (6) but the precise mechanisms linking obesity with airway inflammation and AHR have not 

been understood. Acrp30 acts through its receptors (AdipoR1 and AdipoR2 and T-cadherin) widely 

expressed in several organs, tissues and cell lines (7-9). Recently, an intriguing potential 

relationship has been evidenced between Acrp30 and metabolism of sphingolipids. Both AdipoR1 

and AdipoR2 stimulate ceramidase to degrade ceramide to sphingosine, converting it into 

sphingosine 1-phosphate (S1P). S1P has been proposed as an important inflammatory mediator 

implicated in the pathogenesis of airway inflammation and asthma (10-13).  

In the first phase of the study, in order to analyze the role of Acrp30 in AHR and its interaction with 

sphingolipid metabolism, we examined the modulation of Acrp30 levels and AdipoRs expression in 

an experimental rodent model of S1P-induced AHR.  

For the study we used Balb/c mice, that received subcutaneous (s.c.) injection of 0.1ml of S1P  

dissolved in sterile saline containing BSA fatty acid free. S1P or vehicle (control group) was 

administered at 0 and 7 days (Fig. 1 A and B). Mice from each experimental group were 

anesthetised and subjected to euthanasia at different time points (7, 14 and 21 days) for the 

evaluation of endogenous levels of Acrp30 and AdipoRs expression in lung and adipose tissues. 

Total serum Acrp30 was measured by enzyme-linked immunosorbent assay (ELISA) method. 



Acrp30 expression was significantly reduced in S1P treated mice sacrificed at day 21 compared to 

vehicle treated mice (3±0.13 vs 3.7±0.5 µg/ml) (Fig. 1A). On the contrary, we didn’t find any 

statistical difference in the expression of Acrp30 in adipose tissue harvested from S1P treated mice 

when compared to control mice  (Fig. 1B). In order to further clarify the role of Acrp30 in S1P 

induced AHR, AdipoRs expression was analyzed in lung tissues harvested at different time points 

e.g.  7, 14 and 21 days from the first S1P administration. Western Blotting analysis revealed that 

AdipoR1, AdipoR2 and T-cadherin were reduced in S1P treated mice compared to control mice 

only 21 days after the S1P challenge (Fig. 2A-C). In order to assess if the altered expression of 

AdipoRs induced by S1P in the serum was present in adipose tissues also, AdipoRs expression was 

evaluated in visceral adipose tissues harvested form S1P treated mice. Western blotting analysis 

revealed that AdipoR1 was significantly increased in S1P-treated mice at day 21 (Fig.3A), while 

AdipoR2 did not show any significant difference at all time points analyzed (Fig.3B).  In our study, 

we found a 19% reduction in endogenous adiponectin serum levels with respect to vehicle treated 

mice. This result does not reflect the reduction of protein expression in adipose tissue, the primary 

source of adiponectin; in fact, adiponectin mRNA expression in adipose tissue was not modified in 

S1P-treated mice. Since we evaluated mRNA expression levels only at 21
st
 day, we hypothesized 

that S1P, as documented in literature, induced a reduction in protein expression in the adipose tissue, 

but we were not able to appreciate this reduction at our end point. Moreover, our results showed a 

significant reduction in AdipoR1, AdipoR2 and T-cadherin expression in lung tissue of S1P- treated 

mice. The reduction in adiponectin receptors and serum levels, suggest a possible involvement of 

adiponectin in the modulation of the sphingolipids induced AHR.  In this direction, the next phase 

of my study will be to evaluate the effect of exogenous Acrp30 administration airway 

hyperresponsiveness (AHR), lung inflammation and AdipoRs expression in a model of S1P induced 

AHR to further clarify the role of adiponectin in asthma and its interaction with sphingolipid 

metabolism. 
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Figure 1. Endogenous Acrp30 levels in  serum (A) and adipose tissue (B) from  S1P-treated mice 

 

 

 

 
Figure 2. AdipoR1 (A), AdipoR2 (B) and T-cadherin (C) expression in lung tissue of  S1P- treated  mice 



 
 
Figure 3. AdipoR1 (A) and AdipoR2 (B) expression in adipose tissue of  S1P-treated mice 


