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Background 

Respiratory allergic diseases have become an increasingly significant public health problem worldwide and 
have been responsible for high socioeconomic costs [1]. Epidemiologic studies report a global increase in 
recent years in the prevalence of asthma and other allergic diseases [2]. It is well known the main site of 
inflammation are the airways. However, different studies have demonstrated a correlation between 
systemic inflammation and respiratory allergies as asthma [3] or allergic rhinitis [4]. Chronic systemic 
inflammation plays a pivotal role in of cardiovascular diseases (CVD) [5] and recently, different clinical 
studies demonstrated the involvement of allergic respiratory pathologies in the development of CVD [6], 
[7], [8]. In addition, an abnormal endothelial function, attributed principally to a disruption in nitric oxide 
(NO) metabolism (bioavailability, use/response, production, release, and degradation), leads to CVD [9]. 
However, the mechanism of action between respiratory allergies, endothelial dysfunction and CVD is still 
unclear. 

Only few previously studies demonstrated an effective endothelial dysfunction in a mouse model of 
respiratory allergic response; Hazarika et al. demonstrated an altered systemic vascular reactivity in 
ragweed-induced asthma in Balb/c mice, and Ponnoth et al. have shown an alteration of vascular reactivity 
in a Balb/c model of ragweed-induced asthma adenosine-mediated [10], [11]. 
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Aim 

In the first six months the project was focused on the study of vascular reactivity in a mouse model of OVA-
induced respiratory allergy. 

Allergic sensitization and challenge of Balb/c mice 

5-6 weeks Balb/c mice were sensitised to 100 µg/ml Ovalbumin by two i.p. injections with or without 
adjuvant (Alhydrogel 2%) up to 14 days apart. Alternatively, vehicle was given (PBS). All mice were 
challenged with 100 µg/35µl Ovalbumin or PBS by intra-nasal administration up to 4 times, at days 25,26 
and 28. 

Vascular assessment in isolated aortic rings and cumulative dose response protocols 

Twenty-four hours after the last intranasal challenge, mice were sacrificed, and thoracic aortas were 
isolated. Blood, surrounding the connective tissue and perivascular fat were removed and 2 mm long rings 
were prepared. The rings were placed in cold physiological saline solution (PSS). Endothelium-intact 
isolated aortic rings were suspended between 2 mounting posts of a DMT 610M 4 channel myograph 
system (DMT-USA International, Atlanta, GA) between an isometric force transducer and length positioning 
support post and bathed in PSS warmed to 37 °C and gassed continuously with compressed air. A resting 
tension of 10 mN was imposed on all rings, and the rings were allowed to equilibrate in PSS for 30 min prior 
to the start of pharmacological assessment. Following equilibration, the rings were stimulated with 62.5 
mM of a K+ PSS solution for 10 min to test viability, the rings were then rinsed with PSS until force returned 
to passive tension level. Cumulative dose response curves for the α- adrenergic agonist phenylephrine (PE, 
0.01–30 μM) were performed, and the tissues were washed for a minimum of 60 min before examining 
relaxation response of 1 μM PE pre-constricted tissues to acetylcholine (0.001–10 μM), then the tissues 
were washed before examining relaxation response of 1 μM PE pre-constricted tissues and L-NAME (NO 
synthase inhibitor 100 µM) to sodium nitroprusside (SNP) (0.001–30 μM). 

Future directions 

This preliminary study on vascular reactivity didn’t show any difference in vascular response in OVA-
induced allergy compared to control. Further investigation will be done by measuring systemic IgE and 
evaluating changes in lung morphology as proof of good sensitization. 

In future studies the allergen sensitization protocol will be adapting to create a reliable model of 
comorbidity between respiratory allergies and endothelial dysfunction, in accordance with the applicable 
project licence regulation. 
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