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[ Abstract] Objective To observe the effect of ultrashortwave irradiation on the adhesion, proliferation and
osteogenic differentiation of bone marrow mesenchymal stem cells (rMSCs) in rats. Methods The rMSCs were put
under ultrashortwave radiation for 15 minutes every day. Early cell adhesion was detected after 1 day of the treatment.
The cell morphology was observed under an inverted fluorescence microscope on the 3rd day, the cell proliferation was
measured on the 1st, 3rd and 7th day, while the expression of the osteogenic gene osteopontin was detected on the 8th
day. Results Early cell adhesion increased 80% (a significant increase) and more pseudo-feet with a larger range
of spread were observed. After 7 days of irradiation the proliferation and the expression of osteogenic gene osteopontin
had both increased significantly. Conclusion Ultrashortwave irradiation can affect the early adhesion and morpholo-
gy of tMSCs and promote their proliferation and osteogenic differentiation.

[ Key words] Ultrashortwave irradiation;  Proliferation;  Cell adhesion; Mesenchymal stem cells; Os-
teogenic differentiation
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A Hierarchy of corticospinal plasticity in human hand
and forearm muscles

BACKGROUND AND OBJECTIVE The ability of the motor system to show plastic change underlies skill learning, and also permits
recovery after injury.

METHODS One puzzling observation is that after stroke, upper limb flexor muscles show good recovery but extensors remain weak ;
this is a major contributor to residual disability. We hypothesised that there might be differences in potential for plasticity across hand and
forearm muscles, and investigated this using two protocols based on transcranial magnetic brain stimulation ( TMS) in healthy human sub-
jects. Baseline TMS responses were recorded from two intrinsic hand muscles, flexor digitorum superficialis (FDS) and extensor digitorum
communis (EDC).

RESULTS In the first study, paired associative stimulation ( PAS) was delivered by pairing motor point stimulation of FDS or EDC
with TMS. Responses were then remeasured. Increases were greatest in the hand muscles, smaller in FDS, and non-significant in EDC, irre-
spective of whether stimulation of FDS or EDC was used. In the second study, intermittent theta-burst rapid-rate TMS was applied instead of
PAS. In this case, all muscles showed similar increases in TMS responses.

CONCLUSION We conclude that the potential to show plastic changes in motor cortical output has a gradient: hand muscles > flexors
> extensors. However, this was only seen in a protocol which requires integration of sensory input ( PAS), and not when plasticity was in-
duced purely by cortical stimulation (rapid rate TMS). This observation may relate to why functional recovery tends to favour flexor and hand
muscles over extensors.

[ #% A :Foysal KMR, Baker SN.A Hierarchy of corticospinal plasticity in human hand and forearm muscles.J Physiol 2019, Mar 6.DOI;
10.1113/JP277462.]



