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Abstract

It has been reported that platelet-derived growth factor-BB (PDGF-BB) stimulates interleukin 6 (IL-6) in ostsoblasts. In the present study,
we investigated the mechanism of IL-6 synthesis induced by PDGF-BB in osteoblast-like MC3T3-E| cells. Platelet-derived growth factor—
BB time-dependently induced the phosphorylation of p44/p42 mitogen-activated protein (MAP) kinase, p38 MAP kinase, stress-activated
protein kinase/c-Jun N-terminal kinase (SAPK/JNK), and p70 S6 kinase. PD98059 (an inhibitor of MAP kinase/extracellular signal-
regulated kinase kinase [MEK]), SB203580 (an inhibitor of p38 MAP kinase), or SP600125 (an inhibitor of SAPK/INK) suppressed the [L-6
synthesis induced by PDGF-BB. Rapamycin, an inhibitor of p70 S6 kinase, significantly enhanced the PDGF-BB-stimulated IL-6 synthesis.
The PDGF-BB-induced phosphorylation of p70 S6 kinase was suppressed by rapamycin. Rapamycin failed to affect the PDGF-BB-induced
phosphorylation of p44/p42 MAP kinase, p38 MAP kinase, or SAPK/JNK. These results strongly suggest that PDGF-BB stimulates IL-6

synthesis through activation of 3 MAP kinases in osteoblasts and that p70 S6 kinase negatively regulates the IL-6 synthesis.

© 2007 Elsevier Inc. All rights reserved.

1. Introduction

Interleukin 6 (IL-6) is a pleiotropic cytokine that has
important physiologic effects on a wide range of functions
such as promoting B-cell differentiation and T-cell activa-
tion and inducing acute-phase proteins [1-3]. It is generally
recognized that bone metabolism is regulated mainly by 2
functional cells, osteoblasts and osteoclasts, responsible for
bone formation and bone resorption, respectively [4]. As for
bone metabolism, IL-6 has been shown to stimulate bone
resorption and promote osteoclast formation [2,3,5,6]. It has
been reported that potent bone resorptive agents such as
tumor necrosis factor « and IL-1 stimulate IL-6 synthesis in
osteoblasts [5,7,8]. Currently, accumulating evidence indi-
cates that IL.-6 secreted from osteoblasts plays a pivotal role
as a downstream effector of bone-resorptive agents,

It is well known that platelet-derived growth factor
(PDGF) is a mitogenic factor, which mainly acts on
connective tissue cells [9,10]. Platelet-derived growth factor
occurs as 5 different isoforms [10]. Platelet-derived growth
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factor isoforms were originally isolated from platelets but
have been shown to be produced and released from a variety
of cell types including osteosarcoma cells [9,11]. As for
stimulation of biologic activities in bone cells, PDGF-BB is
a potent stimulator and induces osteoblast proliferation and
collagen synthesis [12]. It is recognized that PDGF, released
during platelet aggregation, has a pivotal role in fracture
healing as a systemic factor and that PDGF also regulates
bone remodeling as a local factor [12]. Platelet-derived
growth factor receptor has an intrinsic protein tyrosine
kinase activity and associates with SH-2 domain—containing
substrates such as phospholipase C-y and phosphatidylino-
sitol 3-kinase [9]. We have previously reported that PDGF-
BB activates phosphatidylcholine-hydrolyzing phospholi-
pase D via tyrosine kinase activation, resulting in protein
kinase C activation in osteoblast-like MC3T3-E1 cells [13].
It has been shown that PDGF-BB induces the transcription
of IL-6 through the activator protein I complex and
activating transcription factor 2 in primary cultured rat
osteoblasts [14], However, the exact mechanism underlying
PDGF-BB-stimulated IL-6 synthesis in osteoblasts is not
fully known.

It is generally recognized that p70 S6 kinase is a
mitogen-activated serine/threonine kinase required for cell
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