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Sophisticated tongue movements are essential to swallowing in humans. These fine
movements are regulated by descending motor signals from the cortex to the muscles, and by afferent
sensory feedback from the muscles to the cortex. We demonstrated the oscillatory synchronization between
cortical activity and muscle activity during isometric tongue protrusions in humans. The synchronization
was observed at two frequency bands: the B band at 15-35 Hz and a low-frequency band at 2-10 Hz
(Neuroimage 2014; 2016). The synchronization at the B band mainly reflects the motor commands from the
motor cortex to the tongue. In contrast, the synchronization at a low-frequency band reflects the
proprioceptive afferent feedback from the tongue to the somatosensory cortex. Such bidirectional flow of
oscillatory information between the cortex and the tongue may be critical to coordination of
sophisticated tongue movements in humans.



1
2 10 15
30
QoL
QoL —
997 Hz
0.1-330 Hz
Ifxy(D)I?
— 2 _
Cobry@®) = IRYWF=Fo D fv
xx(A ):
— fyy(A ):
B — fxy(A ):
xy(A )
B
B (2) B
9 6 3
24.9
2.5-3 0.5 ms
2.0-2.5s
B
204ch 90
2 2
€Y
@3 B
B
B 1)
2 (14 36
Hz B ] 2 10Hz [ D
€Y —
15 11 4 15 33 Hz
27.4
A. B
B
(VectorView, Elekta Neuromag, Helsinki,
Finland) 204ch




(rmgcation)

2HFETakE—L Y A
(RIF)HRHENS

0.03 23 Hz
¥

0 45Hz

EE I
TR
RED

(Maezawaet d., 2014

B.
B
@ B
B / (ERD/ERS)
ERD/ERS
ERD/ERS
B ERD/ERS

ERD/ERS

B ERD/ERS

ERD/ERS

ERD/ERS

HRIE AER

25 fT/em

25 fT/cm

-200 0 1500 ms -200 0 1500 ms
— L ANRHE
=== EEHE
(Maezawa et al., 2016 )

10
1. Maezawa H. Cortico-muscular
communication for motor control of the
tongue in humans: a review. J Oral Biosci
doi:10.1016/j.job.2016.03.001

2. Maezawa H, Mima T, Yazawa S, Matsuhashi
M, Shiraishi H, Funahashi M.
Cortico-muscular synchronization by
proprioceptive afferents from the tongue
muscles during isometric tongue
protrusion. Neuroimage 2016;128:284-92.

3. Maezawa H, Tojyo I, Yoshida K, Fujita
S. Recovery of impaired somatosensory
evoked fields after improvement of tongue
sensory deficits with neurosurgical
reconstruction. J Oral Maxillofac Surg
2016. doi: 10.1016/j.joms.2016.01.011.

4. Maezawa H, Onishi K, Yagyu K, Shiraishi
H, Hirai Y, Funahashi M. Modulation of
stimulus-induced 20-Hz activity for the
tongue and hard palate during tongue
movement in humans. Clin Neurophysiol
2016;127:698-705.



5. Sugeta S, Hirai Y, Maezawa H, Inoue N,
Yamazaki Y, Funahashi M. Presynaptically
mediated effects of cholecystokinin-8 on
the excitability of area postrema neurons
in rat brain slices. Brain Res. 2015 Aug
27;1618:83-90.

6. Tsuboi H, Hirai Y, Maezawa H, Notani K,
Inoue N, Funahashi M. Effects of treadmill
exercise on the LiCl-induced conditioned
taste aversion in rats. Physiol Behav.
2015 Jan;138:1-5.

7. Maezawa H, Mima T, Yazawa S, Matsuhashi
M, Shiraishi H, Hirai Y, Funahashi M.
Contralateral dominance of
corticomuscular coherence for both sides
of the tongue during human tongue
protrusion: an MEG study. Neuroimage
2014;101:245-55.

8. Maezawa H, Hirai Y, Shiraishi H,
Funahashi M. Somatosensory evoked
magnetic fields following tongue and hard
palate stimulation on the preferred
chewing side. J Neurol Sci 2014;347:288-
94.

9. Maezawa H, Matsuhashi M, Yoshida K, Mima
T, Nagamine T, Fukuyama H. Evaluation of
lip sensory disturbance using
somatosensory evoked magnetic fields.
Clin Neurophysiol 2014;125:363-69.

10. Enatsu R, Nagamine T, Matsubayashi J,
Maezawa H, Kikuchi T, Fukuyama H, Mikuni
N, Miyamoto S, Hashimoto N. The modulation
of rolandic oscillation induced by digital
nerve stimulation and self-paced movement
of the finger: a MEG study. J Neurol Sci.
2014 Feb 15;337(1-2):201-11.

7
1.
2016.4.15-17
2.
( ) 2015.9.11-13

3. Maezawa Hitoshi, Mima Tatsuya,Yazawa
Shogo, Matsuhashi Masao, Shiraishi Hideaki,
Funahashi Makoto. Corticomuscular
synchronization during isometric tongue

protrusion in humans. International
Society for the Advancement of Clinical
Magnetoencephalography meeting. Helsink,
Finland. 2015.6.23-26

4. Maezawa Hitoshi, Nagamine Takashi,
Fujita Shigeyuki, Matsuhashi Masao,
Yoshida Kazuya, Matsubayashi Jun, Mima
Tatsuya, Funahashi Makoto, Fukuyama
Hidenao. Recovery of impaired
somatosensory evoked fields by tongue
stimulation after oral surgery.
International Society for the Advancement
of Clinical Magnetoencephalography
meeting. Sapporo, Japan 2013.8.27-30.

5.
2016.3.22-24
6.
2014.9.25-27
7.

2014.11.19-21

o
MAEZAWA, Hitoshi

80567727



