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Platelet-rich plasma (PRP) is clinically used as an autologous blo
we examined the effects of PRP on proliferation and osteoblast di
(BMPs). PRP and its soluble fraction stimulated osteoblastic differe
BMP-4, BMP-6 or BMP-7. The soluble PRP fraction stimulated o
lagen or hydroxyapatite. Moreover, heparin-binding fractions ob
presence of BMP-4. These results suggested that platelets contain n
for BMP-dependent osteoblastic differentiation.
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Bone morphogenetic proteins (BMPs) have a unique
and specific activity that is capable of inducing bone forma-
tion in vivo [1]. BMPs are responsible for not only artificial
ectopic bone formation but also physiological skeletal
development [2]. The bone-inducing activity of BMPs
should be useful for the development of therapeutic drugs
for in vivo bone regeneration [3,4]. However, it has been
reported that, compared with rodents, more than 100-fold
amounts of BMPs are required to induce bone formation in
higher animals such as monkeys and humans [5]. We previ-
ously found that sulfated polysaccharides such as heparin
and heparan sulfate enhanced BMP-induced osteoblast dif-
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product to stimulate bone formation in vivo. In the present study,
entiation in vitro in the presence of bone morphogenetic proteins
ation of myoblasts and osteoblastic cells in the presence of BMP-2,
oblastic differentiation in 3D cultures using scaffolds made of col-
ed from serum also stimulated osteoblastic differentiation in the
only growth factors for proliferation but also novel potentiator(s)

affolds

ferentiation in vitro [6,7]. Moreover, heparin enhanced the
ectopic bone formation in vivo induced by BMP-2 by pro-
tecting BMPs from degradation and inhibition by antago-
nists [6,7]. This finding suggests that BMP potentiators

may be clinically useful for administration of BMPs to
stimulate local bone formation in vivo.

Platelets are anuclear cells derived from megakaryo-
cytes, and play important roles as rich sources of growth
factors, including platelet-derived growth factor (PDGF),
vascular endothelial growth factor, and transforming
growth factor-b (TGF-b) [8,9]. These factors stored in a-
granules of platelets are released through the activation
of platelets by various stimuli [8,9]. Platelet-rich plasma
(PRP) is clinically used as an autologous blood product
to stimulate tissue regeneration in periodontal defects,
extraction sockets, during implant placement, and in
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