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Figure 100 Molecular structures of ONO-1301, conventional prostacyclin agonists, and thromboxane Az

synthase inhibitor (ozagrel).
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Figure 30 Characteristics of ONO-1301MS.

A

B

Figure 200 Effects of ONO-1301 on
pulmonary hemodynamics and vascular
remodeling.

A: Right ventricular (RV) systolic pres-
sure, and RV weight to body weight
(RVIBW).

B: Representative photomicrographs of
peripheral pulmonary arteries 3 weeks
after MCT injection.

Scale bars: 20 uwm, Sham: sham rats
given vehicle, Control: MCT rats given
vehicle, Treated: MCT rats treated with
ONO-1301, Data are mean = SEM, *p
< 0.05 versus Sham, tp < 0.05 versus
Control

A: Morphology of ONO-1301MS studied by scanning electron microscopy.

Scale bar: 50 um

B: Schematic illustration of controlled release system of ONO-1301MS. The slow release of ONO-1301 occurs by

the hydrolysis of PLGA.

000000000 Dshamd O controllD MCT + vehicle
0 O O treated] MCT + ONO-1301MSO O [ 300
oooMCTOO 30000000000OoOoooon
O00OONO-130IMSO OMCTO OO O 100000
OMi1oomg/kg OO0 O0DOOO0O00O0oOoO0oOoooon
OO00OOOcontrolDOD0DO0O0O0OOtreatedd DO DODODO
00000DOO00DbO0OO0D0OO0O0Dn /000 0dcontrol
0000000 Oteatedd0000O0O00O0O0OODOO

534

O000oooooooOo00ooooOO0OOOdcontrol
O0000O0OOteated0000O0O0O0O0O0OODOO
oooooooooooooooOoOoCboboooog
PGOO0O0O0OO0000O0O0OOOCOCOOOOOOOO
goboobooooooobooooboooboooo
goboobooooooobooooboooboooo
goboobooooooobooooboooboooo
ooooooooooooooOoooOoOoCbobooooo

0000 Vol. 47, 2007



oooO0ooOooo 30

Figure 40 Schematic illustration of the proposed signaling
pathways in smooth muscle cell of pulmonary hypertension and
effects of ONO-1301.

RTK: receptor tyrosine kinase, Ras: ras protein, Raf: raf pro-
tein, MEK: ERK kinase (mitogen-activated protein Kinase
kinase), ERK: extracellular signal-regulated kinase (mitogen-
activated protein kinase), IP: prostacyclin receptor, G: G pro-
tein, AC: adenylyl cyclase, cAMP: cyclic adenosine monophos-
phate, PKA: protein kinase A
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The Development of L ong-acting Prostacyclin Agonistsfor the Treatment of
Pulmonary Hypertension
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Although prostacyclin is considered a therapeutic breakthrough for pulmonary hypertension, it needs continuous
infusion because of its short action. To overcome these problems, we developed ONO-1301, anovel prostacyclin agonist
characterized by along-lasting prostacyclin activity and an inhibitory effect on thromboxane synthase. Repeated admin-
istration of ONO-1301 attenuated monocrotaline (MCT)-induced pulmonary hypertension and improved survival in rats.
Although the half-life of plasma ONO-1301 concentration is longer than that of any other prostacyclin analogs, ONO-
1301 requires to be administered twice aday subcutaneously to achieve a significant improvement in pulmonary hyper-
tension. Therefore, we further developed ONO-1301MS, a polymerized ONO-1301 with poly(d,!-lactic-co-glycolic
acid) microspheres, as anew drug delivery system for prostacyclin. A single administration of ONO-1301M S sustained
activity for 3 weeks, and attenuated M CT-induced pulmonary hypertension in rats. Prostacyclin has been shown to
inhibit phosphorylation of ERK1/2 through the activation of CAMP. ONO-1301M S may have anti-proliferative effects
on pulmonary vascular smooth muscle cell, at least in part, through inhibition of ERK viaa cAMP-dependent pathway.
These new prostacyclin analogs may be a therapeutic strategy for the treatment of pulmonary arterial hypertension.

(3 Jpn Coll Angiol, 2007, 47: 531-536)
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