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Disruptions of neuronal connectivity of white matter in patients with i
schizophrenia, mood disorders by using functional connectivity and diffusion

tensor imaging analysis.
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We studied white matter abnormalities in patients with schizophrenia, major
depression, bipolar disorder by MRI diffusion tensor image / anisotropy factor FA, resting function
MRI / functional connectivity analysis, T1 / T2 ratio myelin weighted image.

In schizophrenia, myelin injury was confirmed in a wide range, and the blood w - 3 fatty acid
correlated with cognitive functions. Both bipolar disorder and major depression, decrease FA values
were found in anterior part of corpus callosum frontal lobe which connect both prefrontal cortices.
In major depression, FA value correlated with executive function and attention function. In bipolar
disorder, interhemispheric functional connectivity dysfunction in the sensorimotor area is
associated with the FA value in the corpus callosum and functional within-connectivity was related
to Young Mania-Rating Scale. The next task is to improve the neural network by rTMS, w3 fatty acid
and confirm the therapeutic effect.

o functional MRI functional
connectivity



rTMS
2017
rTMS
tDCS
Neuromodulation

Ballmore et al., Schizophr Res. 1997

FA
Wang et al., 2012
MRI

small-world

Lynall etal.,
2010

rTMS
SPECT
2017
MRI/connectivity
1

rTMS

(Drysdale et al., Nat Med. 2017)

neuromodulation rTMS

w

20

MRI1
Fractional anisotropy (FA)
Tract-Based Spatial Statistics(TBSS)

functional MRI(FMRI)
small-world

Tiw/T2w
rTvMS
W
MRI T1/T2 L
]
FA
Tiw/T2w
Glasser and Van Essen, 2011
29 33
Tiw/T2w GAF
PANSS
putamen  Tlw/T2w T1
putamen( )
o
[ 2
w EPA,DHA
BACS SFS
PANSS L JEPA,DHA
BASC composite score
BASC composite score SFS



FA

N400

FA ( )

symbol coding digit sequencing task

- F I E
" {parietal, Par)

=N

BRI
{orbital frontal, OF)

: ) &
.teTpnm.l, Temp) R

FA

FA

FA

[ 4
DTI

Tiw/T2w
33

DTI TBSS 25 24
Tiw/T2w

Tiw/T2w DTI

[ ]
FA

tract-based spatial stratistic:

TBSS ()
ICA

Functional within-connectivity

FA

YMRS

i 2 HC - BD &
8 s o © 1)
8 o -]
g1 e %moe g
o g%
7 2 o §a
s & & N,
S 3 o
w4l r=.0.440 e
3| p=0.0355
2 o & o
1
062 084 086 088 07 072 05 055 00 085 07
Fivalun in e wheis corpus caiopum Féwatun in the whald canpus caiagum
1 o 12, e
9 .0 10|
8o o o
sv\a\ﬂog g &2 oo
Bl o0 o © e o o @
e % S = oBo
5 o < Se. e o o
[ 2 IL;
o r=-0.413 120,586
4 x p=0.0502 o 5 £=0.0052
055 r ors 04 045 05 055 06 065

o
FAvalus in the Fegion IV

n
>

FC

5
FA valun in the fagion IV



8
Tsuda K, Tsuji T, Ishida T, Takahashi
S, Yamada S, Ohoshi Y, Terada M, Shinosaki

Using Single-Photon Emission Computed
Tomography. PLoS  One. 2015  Sep
2;10(9):e0137291. doi:
10.1371/journal .pone.0137291.
eCollection 2015.

Yamada S, Takahashi S, Ukai S, Tsuji T,
Iwatani J, Tsuda K, Kita A, Sakamoto Y,
Yamamoto M, Terada M, Shinosaki K.

K, Ukail S. Widespread abnormalities in
white matter integrity and their
relationship with duration of illness in
temporal lobe epilepsy. Epilepsia Open: 17
April

2018.https://doi.org/10.1002/epi4.12222.

Satogami K, Takahashi S, Yamada S, Ukai
S, Shinosaki K. Omega-3 fatty acids
related to cognitive impairment in
patients with schizophrenia. Schizophr
Res Cogn. 2017 May 18;9:8-12. doi:
10.1016/j .scog-2017.05.001. eCollection
2017 Sep.

Ishida T, Donishi T, lwatani J, Yamada
S, Takahashi S, Ukai S, Shinosaki K, Terada
M, Kaneoke Y. Interhemispheric
disconnectivity in the sensorimotor
network in bipolar disorder revealed by
functional connectivity and diffusion
tensor imaging analysis. Heliyon. 2017 Jun
23;3(6):e00335. doi:
10.1016/j .heliyon.2017.e00335.
eCollection 2017 Jun.

Ishida T, Donishi T, lwatani J, Yamada
S, Takahashi S, Ukai S, Shinosaki K, Terada
M, Kaneoke Y. Elucidating the aberrant
brain regions in bipolar disorder using
T1-weighted/T2-weighted magnetic
resonance ratio images. Psychiatry Res
Neuroimaging. 2017 May 30;263:76-84. doi:
10.1016/j .pscychresns.2017.03.006.

Iwatani J, Ishida T, Donishi T, Ukai S,
Shinosaki K, Terada M, Kaneoke Y. Use of
T1-weighted/T2-weighted magnetic
resonance ratio 1images to elucidate
changes in the schizophrenic brain. Brain
Behav. 2015 Sep 25;5(10):e00399. doi:
10.1002/brb3.399. eCollection 2015 Oct.

Ueyama T, Donishi T, Ukai S, Yamamoto
Y, |Ishida T, Tamagawa S, Hotomi M,
Shinosaki K, Yamanaka N, Kaneoke Y.
Alterations of Regional Cerebral Blood
Flow in Tinnitus Patients as Assessed

Microstructural abnormalities in anterior
callosal fibers and their relationship
with cognitive function in major
depressive disorder and bipolar disorder:
a tract-specific analysis study. J Affect
Disord. 2015 Mar 15;174:542-8. doi:
10.1016/j . jad.2014.12.022.

Takahashi S, Ukai S, Tsuji T, Ueyama T,
Kono M, Yamanaka N, Shinosaki K. Reduction
of cortical excitability and increase of
thalamic activity in a low-frequency rTMS
treatment for chronic tinnitus. Neurocase.
2015;21(3):339-44. doi:
10.1080/13554794.2014.893000.

o
SHINOSAKI KAZUHIRO

40215984



@
UKAI SATOSHI

80324763
TSUJI TOMIKIMI
10347586
YAMAMOTO MASAHIRO
80423937
SAKAMOTO YUKA
90423938
TAKAHASHI SHUN
10508021
YAMADA SHINICHI
10347586
OOSAWA KYOKO
50612107
KANEOKE YOSHIKI
20280589

®

*



