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PEMF Rapidly Modulates Osteoblast
Intracellular Signaling Events with Similar Intensity
to Parathyroid Hormone (PTH) and Insulin

Schnoke, M. and Midura, R. Pulsed Electromagnetic Fields Rapidly Modulate Intracellular Signaling Events in Osteoblastic Cells.

PEMF induces intracellular signaling
responses similar to PTH and insulin.
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pathway of comparable kinetic time frame and approximate

intensity level to those induced by short term insulin
or PTH exposure.

* PEMF induces rapid phosphorylation reactions
of select intracellular signaling molecules in an
osteoblast-like cell line, clearly indicating that bone
cells recognize this physical stimulus in real time.

* This study supports the hypothesis that exposure
of bone cells to PEMF induces immediate intracellular
signal transduction events consistent with those
associated with anabolic bone cell responses.

PEMF treatment induces immediate
intracellular signaling events involving
IRS-1, eNOS and S6

* |RS-1 activation is required for the anabolic function
of PTH in vivo.?

Activates Signaling
Components * Endothelial nitric oxide synthase (eNOS) is thought
to be the most highly expressed NO synthase in
osteoblasts.* Most notably, it has been reported that
NO donors increase bone deposition in both male and

female rats, and in postmenopausal women.®

e Consistent with prior findings,® this study in the UMR
model documents that short duration PEMF exposure
induces a transient phosphorylation of S6 at the
activating amino acids Ser235/236. S6 activation is
currently considered to be a possible indicator of
cellular anabolism.’
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PEMF Treatment Induces Phosphorylation of
IRS-1 at Ser307
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PEMF Treatment Induces Phosphorylation of
eNOS at Ser1177
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PEMF Treatment Induces Phosphorylation of the
S6 Ribosomal Subunit at Ser235/236
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PEMF Induces Phosphorylation of S6 Translocation to the Cytoplasm
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