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Extracellular matrix composition influences the resistance of
airway remodelling events towards glucocorticoid treatment
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It is now well recognised that various; aspects of remodelling

are present in the lungs of subjects with asthma, including

increased airway smooth muscle mass (Carroll et al., 1993).

These events have been suggested to contribute to increased

airway sensitivity and reactivity to spasmogens, exaggerating

increases to airway resistance (James et al., 1989). From

mathematical studies of airway tissue (Wiggs et al., 1992),

increased airway smooth muscle mass is thought to contribute

directly to the airway hyper-responsiveness (AHR) that is a

characteristic of asthma (Lambert et al., 1993), although this

contribution has not been supported in experimental studies

(Woisin et al., 2001).

It is also now recognised that while glucocorticoids (GCS)

are the most effective drugs used in the long-term treatment of

asthma, there being a reduction in AHR attributed to the

reversal of inflammatory cell infiltration and activation of the

lungs (Ward et al., 2002), a loss of functional reversibility is

apparent in some individuals (Ward et al., 2002). Asthmatics

still exhibit AHR following even prolonged treatment with

GCS, suggesting an irreversible component to asthma that is

not affected by treatment with these drugs (Lundgren et al.,

1988; Ward et al., 2002).

Few long-term studies have been conducted in asthmatic

patients, quantifying changes in airway structure following

GCS therapy. However, it would appear that structural

changes are not altered to any great extent with GCS treatment

in patients with asthma (Boulet et al., 2000). This has also been

demonstrated in experimental models of chronic allergic

airway inflammation, where repeated allergen exposure of

sensitised Brown–Norway rats induced DNA synthesis in

airway smooth muscle and epithelial cells (Salmon et al., 1999),

while treatment with fluticasone dipropionate postallergen

exposure did not reverse established alterations to the airways

in a similar animal model (Vanacker et al., 2001). Further-

more, regular treatment of allergic rabbits with GCS failed to

reverse baseline AHR (El Hashim et al., 1999), despite such

drugs clearly inhibiting allergen-induced exacerbations of

AHR in the same species (El Hashim et al., 1999). However,

our understanding of why GCS do not completely reverse

these chronic changes in asthma is not fully understood.

In this current issue of the British Journal of Pharmacology,

Bonacci et al. have attempted to reveal a potential mechanism

by which airway smooth muscle hyperplasia may be resistant

to the antimitogenic actions of GCS during chronic episodes of

asthma. Their studies compared the ability of two GCS,

dexamethasone and fluticasone propionate, to inhibit the

growth of airway smooth muscle cells on both laminin- and

collagen-coated surfaces after being stimulated by basic

fibroblast growth factor (bFGF). Their results have revealed

that the antimitogenic actions of GCS administration to

smooth muscle cells grown on laminin were not mimicked

when airway smooth muscle cells were grown on collagen. The

reasons why smooth muscle cells grown on collagen-coated

surfaces should be resistant to the antimitogenic actions of

GCS, however, remain unknown. In vitro studies investigating

the effects of GCS on smooth muscle growth have largely been

conducted on plastic plates (Stewart et al., 1995), despite the

knowledge that airway smooth muscle growth is influenced by

the extracellular matrix (ECM) (Stewart, 2001), the composi-

tion of which changes in asthmatic individuals where collagen

becomes a greater component (Roche et al., 1989). Impor-

tantly, studies in asthmatic patients have demonstrated no

significant alteration in subepithelial fibrosis or types I and III

collagen deposition within the ECM after treatment with GCS

(Boulet et al., 2000), providing a basis by which smooth muscle

hyperplasia and therefore a loss of functional reversibility to

the lungs, even after GCS therapy, may occur in some

asthmatics. Future studies are clearly needed to reveal the

exact nature and mechanisms by which collagen is deposited

within the ECM, and this current research by Bonacci et al.,

suggests that this pathway is worthy of further studies if we are

to improve the treatment of asthma beyond GCS.
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