Japan Soci ety of Exerci se and Sborts Physiofdgy “

H A E B A B AR5 RS
#1655 25 33~39, 2009

B D E IR0 24 S AR T O
VS Al S ACE B By D BLZ T2 L

BT - RERLT - FHEOGE" - RiEs ="

Excitability Change of Lip Motor Cortex During Observation
of Another Person’s Speech with Hand Gesture

Chunfu CUI *, Tomohiro NARITA **  Mitsunobu YOSHIDA * and Kozo FUNASE **

Summary

This study was to examine the effect of video clip observation performed by another
person who pronounced some words with hand gesture on the eéxcitability of lip motor
cortex. Transcranial magnetic stimulation (TMS) was applied to the appropriate spot of
motor cortex for orbicularis oris during weak voluntary contraction. We found the
significant increase of excitability of lip motor cortex during observation for another
person's pronunciation with both-hands gesture compared to those with vocalization only
or with one-hand gesture. Mirror neuron system, consisted of Broca area and the primary
motor cortex in human brain, would be one of the background neural mechanisms for the
present results. Because the emphasized visual inputs during observation of the both-
hands gesture possibly made the pronunciation imagery clear. It is suggested that the
speech with hand gesture could be an effective method to communicate with other person.
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Table 1 A list of order for word presentations
and hand gesture conditions.
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Figure 1 A: lllustrated panel showing the MEP recordings from FDI and
orbicularis oris. B: - Typical averaged wave forms of MEP (n =3) from
FDI and orbicularis oris under TMS intensity change, recorded from
one subject. An arrow head shows the timing of TMS. C and D:
Plots of MEP amplitude and those of the amount of background EMG
(in abscissa) against to the TMS intensity change (in horizontal),

respectively.

[Tl SR ) k] BICHEEEN RO LN —F,
bEMG E I &£HMICEELZEBLIER b N o7
(F3.15= 1. 381, p=0. 287)

AT, FIROFAH L NEEORETREE
DEIEORE D720 DEBZNER 2185720
2, BRERITRIBITHEREDZRY FHOEN
P, BEEONENXEESHTFOHMERICS X 5%
ZIZDOWT TMS % W TR L7z,

TMS 12 & - TEEHE SN A MEP I38%, KEEE

B OXEEBSL L, REFREORBHIE TS5
HEEBMBELLZ FDISDOFEGILLFEIN
%. FHafHH MEP 3 BB EDE < ZEHIRRBOH 5
LLFRTAHIENTESL., FRICHEL TOR
MEP i3 O HBEBEI S, ZFRETOFRIC
X5V TMS RIBGEESLE L 2 5. —/ T, ORD
S EEENE MO EE A OB L B L B
D, BIREEO TMS SHERE O BRI AR 2 5 P
RFRETHILIIRD. ThEHEITBEZDIZ, OR
MEP @ HEBE % T T % H T OR DBV FEZ UG
ST CMEP 255 L7z, 1B CBLUDIK

NI | -El ectronic Library Service



Japan Soci ety of Exercise and Sborts Physi oI'o‘gy‘

fio D BIR Y % ) REEBIE R O B EE E OB EEL(L

06
* I
A __ 05}
>
E LI
Control [} 0.4
k]
2
£ 03
£
o]
o 027
| with voice UEJ
0.1
c
i<l
: 0 .
2 Control with voice  with voice and  with voice and
'§_ with voice and one-hand ges. both-hands ges.
= one-hand gesture
o J L Video clip observation -
8 C
el
>

with voice and
both-hands gesture

0.2mV |

50ms

T™S

bEMG (mV.ms)

Control with voice  with voice and  with voice and
one-hand ges. both-hands ges.

Video clip observation

Figure 2 A: Typical averaged wave forms of MEP (n =20) from orbicularis oris
under each experimental condition, recorded from one subject. An
arrow head shows the timing of TMS. B and C: Grand average of
MEP amplitude and the amount of background EMG at each
experimental condition, respectively. *p <0. 05.
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