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4 phosphodiesterase 4: PDE4 (Chronic
Obstructive Pulmonary Disease: COPD)
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Phosphodiesterase 4 (PDE4) inhibitors have been developed for the treatment of pulmonary
inflammatory diseases, however their clinical use was dose-limited by mainly gastric adverse
effects. Recent studies suggested PDE4B-selective inhibitors over PDE4D are supposed to display
a wider therapeutic index than subtype non-selective PDE4 inhibitors such as roflumilast and
cilomilast.

Compound A was identified as an orally active PDE4B-selective inhibitor over PDE4D both in
human (80-fold) and mouse (29-fold).

Therapeutic effects and gastric side effect of compound A were evaluated and compared with
those of roflumilast in mice. The therapeutic effect of compound A in lipopolysaccaride (LPS)
injection—induced plasma TNF-o elevation (™IDy) and in LPS inhalation-induced pulmonary
neutrophilia (*'ID;,) were evaluated. The 1D, of compound A (**'ID,) in gastric emptying was
evaluated as a gastric side effect. Calculated therapeutic index for TNF-a production (TI™
= st /™I1Dy,) of compound A was larger than that of roflumilast (9.0 and 0.2, respectively),
whereas the therapeutic index of compound A for pulmonary neutrophilia (TI"™ = @YD /"ID,)
was comparable to roflumilast (1.0 and 0.5, respectively).

Anti-inflammatory effects of compound A in human PBMC (peripheral blood mononuclear cells)
and neutrophil were evaluated. The inhibitory effect of compound A on IL-8-induced neutrophil
chemotaxis was much weaker than that on LPS-induced TNF-a production from PBMC while roflumilast
or cilomilast showed almost the inhibitory effects on both assays. These results indicated that
inhibitory effects of compound A on neutrophil chemotaxis were weaker than those of subtype
non-selective PDE4 inhibitors.

The inhibitory effect of roflumilast on LPS inhalation-induced pulmonary neutrophilia and
emesis-inducing dose of roflumilast in suncus were evaluated. It was shown that the inhibitory
dose and emesis-inducing dose of roflumilast overlapped. Since human clinical study of
roflumilast was also shown to induce nausea below maximum efficacy dose, it was suggested that
suncus could be useful animal to evaluate efficacy and adverse effect of PDE4 inhibitors.
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