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Cell Signaling Events Induced by PEMF
Follow Known Pathways for Bone Formation
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"\  PEMF activates mTOR, a critical
PEMF Activates mTOR component of a growth factor signaling Cellular

Signaling Pathway pathway, early in the cellular response, Signaling
resulting in cell growth and proliferation. Pathway
* Exposure of MC3T3-E1 cells to PEMF

resulted in a time-dependent increase in
p-mTOR (Ser 2448), with a 75% increase detected

within 10 minutes, peaking at 1 hr post onset of
exposure and returning to baseline in 3 hours.

* Patterson, et al., showed that mTOR, its
immediate downstream target (p70 S6 kinase)
and the p70 S6 kinase downstream target (the
ribosomal protein S6) were all phosphorylated
by PEMF exposure in MC3T3-E1 cells.

* PEMF exposure is activating mTOR through a p
PI3-kinase-dependent pathway. The rapidity with
which the mTOR pathway is activated by PEMF
exposure, in both osteoblasts and fibroblasts,

suggests that it is an early event in the cellular

| response.
PEMF and BMP-4 activate similar signal
Pol Il (o transduction pathways.
0
, * Recently, Kozawa et al., 2001, reported that
BMP-4 also leads to phosphorylation of p70 $6 O'S'::Lel;;i:ic

kinase, raising the possibility that PEMF and BMP's Activity
Transcription affect osteoblast function by activationof the same

signal transduction pathway(s).'
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