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Planning of Parkinson®s disease treatment considering the motor cortical plasticity

ENOMOTO, Hiroyuki
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We applied quadripulse stimulation (QPS) over the primary motor cortex (M1) in 10
normal subjects to induce bidirectional long-term motor cortical plasticity. A long-term potentiation
(LTP)-like effect was induced by high frequency QPS5 over M1, whereas a long-term depression (LTD)-like
effect was induced by low frequency QPS50. In a double blind randomized placebo-controlled crossover
design, either L-Dopa carbidopa 100mg, pramipexole 1.5mg, or placebo was administered to the subjects 30
minutes before applying QPS. L-Dopa enhanced both LTP- and LTD-like plasticity as compared to placebo. In
contrast, neither an LTP-like effect nor an LTD-like effect was modulated by pramipexole. The lack of LTP
enhancement by pramipexole is compatible with the finding that D1 activation strengthens LTP because
pramipexole is almost purely a D2 agonist. The lack of LTD enhancement by pramipexole is also consistent
with the finding that both D1 and D2 coactivation is required for LTD.



BDNF

Quadripulse stimulation: QPS

BDNF
(Neurosci  Lett. 2011 Jan
10;487(3):264-7)
QPS
QPS
QPS  Magstim combine module

Magstim 200 square,
Magstim

QPS:

QPS
5 30
5 msec LTP 50 msec
LTD
QPS MEP
s
| N
(A
[ EPmeassement Gasdae) | MEP meassenent (s i)
QPS
(M1) QPS
(QPS5) (QPS50)
LTP LTD
QPS
LTP LTD
LTP,LTD



Size ratio After QPS 5

20 40 60 80

Time (min)
wvureen placebo —@— levodopa —{— pramipexole
LTP
Size ratio After QPS 50 :

20 40 60 80
Time (rmin)
won(pen placebo —@— levodopa —{— pramipexole
| ) f\‘
| |
A | fl |
‘. SN — 1A —rd 1\ P
QPs-5 i W7 I AN - J\H‘\/
‘ | |f
|
i y
!"‘
A f VA A A
@50 A A AN A —J A S
o |\ baseline  After 30 min baseline  After 30 min baseline  After 30 min
i placebo levodopa pramipexole

Enomoto H, Terao Y, Kadowaki S, Nakamura

K, Moriya A, Nakatani-Enomoto S, Kobayashi
S,Yoshihara A, Hanajima R, Ugawa Y.
Effects of L-Dopa and pramipexole on
plasticity induced by QPS in human motor
cortex. ( ) J Neural Transm. 2015
Sep;122(9):1253-61.

4
Enomoto H, Terao Y, Kadowaki S,
Nakamura K, Moriya A, Nakatani-Enomoto
S, Kobayashi S,Yoshihara A, Hanajima R,
Ugawa Y. Effects of L-Dopa and
pramipexole on plasticity induced by
QPS in human motor cortex.( ) J
Neural Transm. 2015
Sep;122(9):1253-61.

™S . Clinical
neuroscience ( ) 33(9), 2015
QPS(quadripulse
stimulation) .
( ) 2014 80(5)

Shirota Y, Ohtsu H, Hamada M, Enomoto
H, Ugawa Y. Supplementary motor area
stimulation for Parkinson disease: a
randomized controlled study.( )
Neurology. 2013 Apr 9;80(15):1400-5.

30" International Congress of Clinical
Neurophysiology of the 2014/03/19 IFCN
Berlin, Germany
1°* International Brain Stimulation
Conference 2015/03/10 Singapole

55
2014/05/23

45
2015/11/05

0



@
ENOMOTO Hiroyuki

&)

A
UGAWA Yoshikazu



