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(Abstract)

1,6-Heterocycle-condensed purines were designed and synthesized
based on the study of structure-activity relationship of alkylxanthine
derivatives. Among them, 3,4-dipropyl-4,5,7,8-tetrahydro-3H-imidazo
[1,2-i]-purin-5-one (XT-611) showed highly potent and most selective
inhibitory activity against PDE 4 isoenzyme. This study investigated the
effects of XT-611 on the osteoblast formation in the in vitro bone marrow
culture system. When assayed mineralized nodules by staining with
Alizarin red S 16 days after the culture, XT-611 increased the number of
mineralized nodule by treatment on day 3 for 24 hr, but not by treatment
in later stage, day 7 for 24 hr. XT-611 also increased ALP-positive cell
nodule by treatment on day 3 for 24 hr. During culture of bone-marrow
cells, prostaglandin (PG) E2 production was increased with a peak at day 4
and then gradually decreased, but XT-611 inhibited the decrease in the
PGE2 production by treatment on day 3 for 24 hr. Moreover, XT-611
enhanced the expression of COX-2 mRNA, but not of COX-1 mRNA. The
spontaneous PGE:2 production, the effects of XT-611 on PGE2 production
and mineralized nodule formation were almost completely inhibited by
cyclooxygenase (COX) inhibitors, especially COX-2 inhibitors. The effect
of XT-611 was significantly inhibited by an inhibitor of protein kinase A,
H-89. Onthe other hand, the tracheal-relaxant activity of heterocycle-
condensed purines was closely correlated with their PDE 4-inhibitory
activity. These compounds did not have any positive-chronotropic action
or adenosine antagonistic action in isolated heart preparations, which are
the paticular adverse reactions of alkylxanthines. Among them, XT-611



did not cause emesis in Suncus murinus, which are most important
adverse reaction of PDE 4 inhibitors.

This study indicated that XT-611, which showed selective and potent
PDE 4 inhibitory activity, exhibited osteoblast formation by synergistic
effect with PGE2. Because of lacking some adverse reactions known in
other PDE 4 inhibitors, this compound seems to be a candidate for
therapeutic drug of the bone loss diseases.
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