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The effect of epileptic discharges on cognitive function: a near-infrared
spectroscopy analyses
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The main purpose of this study was to elucidate how epileptic discharges
physiologically affect cognitive function in developmental disorders such as autism spectrum disorder. We
conducted simultaneous measurement of electrical activity with electroencephalograﬁhy and blood
concentration change with near-infrared spectroscopy. We found that epileptic discharges induced the
increase of oxy-hemoglobin and reduction of deoxy-hemoglobin. This suggests that eﬁileptic discharges
influence the oxygen and energy metabolism in the cerebral cortex. We also found that the cerebral blood
change patterns depended on the locations of the discharges. This study will serve as the basis for
future research to further clarify the association of the epileptic discharges with cognitive function in

developmental disorders.



2001

et al., 2013

NIRS

NIRS

2007, 2011, 2014)

NIRS

/ (ADHD)
(ASD)

Dulac ,

Filippini

NIRS

13

Sanefujietal.,
NIRS

NIRS

NIRS

EEG-1200:Neurofax( )
21
NIRS
OMM-2001( )
6 NIRS
NIRS
NIRS
NIRS
3 (
3
( ) (
)
NIRS
21



0.004

0.002

-0.002

-0.004

Matsushita Y, Sakai Y, .., Sanefuji M, et al..
Hyperactive mTOR signals in the
proopiomelanocortin-expressing  hippocampal
neurons cause age-dependent epilepsy and
premature death in mice.

Sci Rep. 2016; 6:22991.
doi: 10.1038/srep22991.

Abe Y, Sakai T, ..., Sanefuji M, et al.:
Manifestations and characteristics of congenital
adrenal hyperplasia-associated encephalopathy.
Brain Dev. 2016
doi: 10.1016/]j.braindev.2016.01.007. [Epub ahead
of print]

Yamamoto-Hanada K, Futamura M, ..,
Sanefuji M, et al.:
Relieving pain and distress during venipuncture:
Pilot study of the Japan Environment and
Children's Study (JECS).
Pediatr Int. 2015;57(5):1044-7.
doi: 10.1111/ped.12818.

Ohkubo K, Sakai Y, ..., Sanefuji M, Torisu H, et
al.:
Moyamoya disease susceptibility gene RNF213
links inflammatory and angiogenic signals in
endothelial cells.
Sci Rep. 2015;5:13191.
doi: 10.1038/srep13191.

Isobe N, Sakai Y, ..., Sanefuji M, et al.:
Periodic epileptiform discharges in children with
advanced stages of progressive myoclonic
epilepsy.

Clin EEG Neurosci. 2015 [Epub ahead of print]

Sanefuji M, Yamashita H, Torisu H, et al
Altered strategy in short-term memory for
pictures in children with
attention-deficit/hyperactivity ~ disorder: a
near-infrared spectroscopy study. Psychiatry
Res-Neuroim. 2014,223(1):37-42.
doi: 10.1016/j.pscychresns.2014.04.012.



17
2015.7.3

Masafumi Sanefuji, Hirosuke Inoue,
Fumio Yamashita, Masayuki Ochiai, Takeshi
Kusuda, Yasunari Sakai, Yoshito Ishizaki,
Sooyoung Lee, Michiko Torio, Toshiro Hara:
A new algorism of volumetry for the
neonatal brain. The 57th annual meeting of
the Japanese society of child neurology,
May 29 2015, Osaka.

67 2014.11.23

http://edms._kyushu-u.ac.jp/

o
SANEFUJI MASAFUMI

50467940

@

®



