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Aim 
1.To develop human airway smooth muscle (HASM) 
cell culture at Glasgow University. 
2. To study the response of HASM cells to asthma 
medication and the effects of pretreatment with both 
therapeutic and inflammatory chemicals. 
 
Project Outline/Methodology 
The main goal of this project was to develop HASM 
cells as a model of the human airway and investigate 
cell behaviour in asthma. Cells were isolated from 
surgically removed human lung specimens by 
enzyme digestion and incubation in conditions 
designed to encourage smooth muscle cell growth. 
Successful HASM cell culture was assessed by 
measuring the presence of a protein that is only 
present in smooth muscle cells in humans called 
alpha-actin. Once established these cells were 
treated with the commonly used asthma medication 
salbutamol in the presence or absence of 
inflammatory and pharmaceutical agents. The cell 
response to these treatments was assessed by 
identifying alterations to the structure of a family of 
proteins called extracellular regulated kinases1/2 
(ERK1/2). This alteration indicates activation of the 
enzyme and is known as phosphorylation. 
 
Key Results 
1.After 6 months we had established the technique of 
HASM cell culture.  We could anticipate frequently 
culturing cells with smooth muscle actin expression 
and the proportion of positive cells was in excess of 
50% when we used the cells for further experiments. 
 
2.Following exposure to salbutamol, ERK1/2 in HASM 
cells is rapidly and transiently activated. 
 
3.Previous exposure to a therapeutic agent called 
rolipram increases, delays and prolongs the 
activation of ERK1/2 in response to salbutamol. 
 
4.Previous exposure to leukotriene D4, a chemical 
mediator of asthma delays and prolongs the 
activation of ERK1/2 in response to salbutamol. 
 

 
Conclusions 
1.We have successfully developed HASM cell culture 
as an experimental model of asthma. 
2.Rolipram a member of a family of agents that is 
being investigated for a role in asthma management, 
alters the cellular response to a commonly used 
asthma therapy in a way that could predispose to 
worsening asthma. 
3.Leukotriene D4 similarly alters the response to 
salbutamol, possibly explaining some of the 
pathogenisis of asthma.  
 
What does this study add to the field? 
Establishing a new model for studying asthma at 
Glasgow University compliments the longstanding 
clinical research unit headed by Professor N 
Thomson. Our data, although preliminary and 
requiring repitition suggests that the cellular 
response to salbutamol is altered by the 
inflammatory mediators of asthma. They also offer 
insights into the outcome of combining 
phosphodiesterase inhibitors with commonly used 
asthma medications may have on pathogenesis. 
 
Implications for Practice or Policy 
It is too early to suggest any changes to the 
management of asthma, but our hope is that insights 
gained from this research will suggest novel 
therapeutic targets or a rational way of using existing 
medications to better manage asthma. 
 
Where to next? 
This project has provided the preliminary data for 
further grant submissions. The principle investigator 
has been awarded an intermediate clinical fellowship 
from Asthma UK to allow him to focus on HASM cell 
research for a further 3 years with the intention of 
developing a competative cell based research group 
at Glasgow University. 
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