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Body: The most effective treatment for asthma is inhaled glucocorticoid (GC), whose anti-inflammatory
activity can be synergistically enhanced by addition of a long-acting β2-adrenoceptor agonist (LABA), e.g.
formoterol. However, in severe asthma enhanced production of cytokines, such as interleukin (IL)-1β and
tumor necrosis factor α (TNF), appears to contribute to GC resistance. We therefore examined
cytokine-induced resistance to the GC dexamethasone (Dex) in human pulmonary cells and evaluated the
effects of formoterol. METHODS: Type II A549 epithelial cells were pre-treated for 2 h with IL-1β (1 ng/ml),
before Dex (1 µM) addition, and harvested 2 or 4 h later for microarray analysis. Primary human airway
smooth muscle (ASM) and bronchial epithelial (HBE) cells, or BEAS-2B and A549 cells with
2×glucocorticoid response element (GRE) reporter, were pre-treated with TNF (10 ng/ml) or IL-1β for 1 h
prior to 6 h Dex and/or formoterol (10 nM) treatment, followed by RT-PCR analysis of GILZ and GAPDH
expression or luciferase assay. RESULTS: Expression of a majority of Dex-induced genes on the
microarray was repressed by IL-1β. Both IL-1β and TNF repressed 2×GRE reporter activation in A549 cells,
while formoterol functionally reversed TNF-induced repression in BEAS-2B 2×GRE cells. Expression of
GILZ, a GC inducible gene, was significantly repressed in BEAS-2B, ASM and HBE cells. However, this
repression was modestly reversed by formoterol addition in ASM and BEAS-2B cells. CONCLUSIONS:
IL-1β and TNF induce GC resistance in multiple lung cells relevant to asthma, in a manner that is reversed
by formoterol. This provides support for the use of GC/LABA combinations in severe asthma.
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