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Investigation of roles of neural oscillatory activity in the control of eye
movements
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We investigated roles of neural oscillation activity in cerebral
movement-related areas in motor inittiation and spatial selection. We found that two Japanese
macaques generated most spontaneous rapid eye movements every 2-3 seconds, and that around the time
of movement initiation, 2-3 Hz and approximately 10 Hz oscillation activity in the frontal eye
fields was in a certain phase. Similarly, phase synchronization occurred at the start of wrist
movement in multiple cerebral cortical motor areas and basal ganglia with some phase lags among the
areas. The effect of high-frequency electrical stimulation to the supplementary eye field was
dependent on the brain state, and the subsequent selection of eye movement targets was also
affected. These results indicated that neural oscillation activity in the cerebral motor-related
areas plays a role in motor initiation and spatial selection.



0.3

30 7/

0.5 1.62

50%
0.62
333

40

0.12



2 10
2
10
0.1 0.2
time =0 Saccade toward UL AABRIHARE
500
0.45
400 ® o4
2 0.35
@ 300 5 i
..6 0?; 15 025
£ & 10.68 Hz
- 0.2
3200 ° o1
100 ’ !
04 03 02 01
5 - 10.68 Hz
0 0.5 1 15 2 FIAERIEAEE 015

Interval between saccades (s)

1. BRMGY Y h— FHE LR

01

05 0 0s 1
Time from saccade (s), frequency = 10.68 Hz

M2, HvHh— FBEBREFICH2~ALYE
H1I0~LYDF L — 3 EEDNL
AR > Tz

200

0.1
0.2

20 30



50



71

2019

Brain and Nerve 99-103

DOl

Top-down control of distributed attention by the supplementary eye field in monkeys
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Control of visual spatial attention in the frontal eye field and supplementary eye field of monkeys
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Representations of hand movements by neurons and local field potentials in the primary motor cortex and medial motor areas
in monkeys
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Encoding of contralateral and ipsilateral hand movements by neurons and local field potentials in the primary motor cortex
in monkeys
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Encoding of varying spatial extent of visual attention in supplementary eye field
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