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RELAZIONE:  
 

Introduction: 

 
The bronchial vasculature is the first source of oxygenation and tissue nutrients in the lung, providing 

oxygenated blood from the systemic circulation (Bailley S.R., 2009). Other important functions of the 

bronchial circulation are the humidification and thermoregulation of the inspired gas (Bailley S.R., 2009). This 

circulation arises from the aorta and creates a reticulum that surround the airway wall. Besides the bronchial 

circulation, the lung is also characterized by pulmonary circulation which starts from the pulmonary artery and 

is mainly engaged in the gas exchange. The main pulmonary artery divides into the right and left branches, 

which enter the right and left lung respectively, running alongside the bronchioles up to the alveoli. This 

proximity between the bronchi and pulmonary artery induces a relationship between ventilation and perfusion 

(Suresh K., 2020). 

Another important role of the bronchial circulation is the release of different mediators, like nitric oxide (NO), 

which can act both on bronchi and vessels. The reactivity of bronchial vessels to these mediators induces 
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changes in blood flow which could be an important factor in different inflammatory diseases of the airways 

(Suresh K., 2020). 

Thus, during the gas exchange between pulmonary circulation and alveoli, different mediators seem to be 

released and this could affect both the bronchial and vascular tone. This relationship between bronchi and 

vessels is observed in pathological conditions. Different studies report that some patients show both asthma 

and pulmonary artery hyperreactivity (Saetta M., 1991) (Harkness L.M., 2015). Saetta et al. found severe 

structural changes and an inflammatory process in a wall of pulmonary arteries of patient’s died after an asthma 

attack. Moreover, it has been reported that allergic lung inflammation increases the proinflammatory mediators 

both in peribronchial and perivascular tissue, demonstrating that airway inflammation is coupled to pulmonary 

arterial inflammation following the allergen exposure (Tormanen KR, 2005).  

Since there seems to be a correlation between pulmonary circulation and airways, this project aimed to 

investigate the correlation between bronchial and pulmonary arterial reactivity by analyzing the main two 

pathways involved in both reactivity, the cyclo-oxygenase (COX) and NO pathways. 

At the Imperial College of London, bronchial and pulmonary arterial reactivity was studied through the use of 

myograph. Bronchi and pulmonary artery were harvested from C57/BL6 mice and incubated with L-NAME, 

an endothelial NO-synthase inhibitor, or diclofenac, a non-selective COX inhibitor. Following the incubation, 

all the tissues were exposed to a concentration-response curve of contracting agents, serotonin (5-HT), 

carbachol, and U46619. 

Functional studies proved that the inhibition of the NO pathway increases both the bronchial (figure 1) and 

pulmonary arterial reactivity (figure 2) to 5-HT, carbachol, and U46619. Thus, NO has a relaxing effect and 

the inhibition of this mediator reveals the contracting function on bronchi and pulmonary artery. 

       

 

Figure 1: Bronchi harvested from C57/BL6 mice were preincubated with L-NAME 
1mM for 15 minutes and then exposed to (a)5-HT, (b) U46619, and (c) carbachol. 
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Figure 2: Pulmonary artery harvested from C57/BL6 mice were preincubated with L-
NAME 1mM for 15 minutes and then exposed to (a)5-HT, and (b) U46619. 

 

In contrast to the NO pathway, the inhibition of COX with diclofenac affects the bronchial and pulmonary 

arterial reactivity in a differently, increasing the bronchial reactivity (figure 3) while decreasing the pulmonary 

arterial reactivity (figure 4) to the same contracting agents.  

 

        

Figure 3: Bronchi harvested from C57/BL6 mice were preincubated with diclofenac 
1µM for 15 minutes and then exposed to (a)5-HT, (b) U46619, and (c) carbachol. 

     

                                 

Figure 4: Pulmonary artery harvested from C57/BL6 mice were preincubated with 
diclofenac 1µM for 15 minutes and then exposed to (a)5-HT, and (b) U46619. 
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To further investigate the role of the COX pathway and to evaluate the COX-related tissue involved in the 

bronchial reactivity, functional studies were performed on bronchi harvested from COX 1-Tie2 KO mice 

(where COX 1 is deleted from endothelial cells) and from COX 1-Fps KO mice (where COX 1 is deleted in 

fibroblast). The deletion of COX 1 from the endothelial cells (figure 5), but not from fibroblast (figure 6), 

affects the airway function increasing the bronchial reactivity to 5-HT, carbachol, and U46619.  

 

Figure 5: Bronchi were harvested from COX 1-Tie2 KO mice Wild Type (WT) and transgenic 

(TG) and exposed to (a)5-HT, (b) carbachol, and (c) U46619. 

 

 

 

Figure 6: Bronchi were harvested from COX 1- Fsp KO mice Wild Type (WT) and transgenic 

(TG) and exposed to (a)5-HT, (b) carbachol, and (c) U46619. 

In conclusion, this preliminary data confirms that there is a functional link between bronchial and pulmonary 

arterial reactivity, and the vascular-derived prostanoids play a key role.  
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La Società Italiana di Farmacologia dichiara che i dati personali comunicati dall’utente sono trattati in 

conformità alle disposizioni del D. Lgs. 196/2003, così come modificato dal D. Lgs. 101/2018, ed alla 

normativa comunitaria (Regolamento UE 2016/679) secondo quanto indicato specificamente 

nell’informativa privacy reperibile sul sito internet della Società all’indirizzo: https://sif-

website.s3.amazonaws.com/uploads/attachment/file/240/Informativa_Privacy_SIF_Generica.pdf che 

l’utente, con la sottoscrizione del presente Contratto, dichiara di aver compiutamente visionato, compreso 

e accettato. 
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