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Abstract

Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder characterized
by impairments in social communication, interaction, and repetitive behaviors. Autistic
characteristics are distributed in a continuous spectrum ranging between typical development
and definitely diagnosed ASD: thus there exist sub-threshold ASD that does not fulfill the
diagnostic criteria but shows difficulties with social communication. Sub-threshold ASD often
remain unnoticed until school age or adolescence, leading to secondary disorders including
psychiatric disorders and social maladjustment. Although recent research has been conducted
to understand the brain functions of ASD pathophysiologically, the characteristics of the
brain functions of sub-threshold ASD and their relationship with individual behaviors are
still unclear. The purpose of this study is to characterize sub-threshold ASD based on the
relationship between social responsiveness in psychological tests and connectivity of neural

networks revealed by magnetoencephalography (MEG), thereby contributing to early diagnosis
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and educational support.
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HEA=2~<2 + 5 44 (Autism Spectrum Disorder; ASD) (#2332 =% —v 2 v OREE 2L
TEARERPCCTH D, PEHEEL L FBERIC X > TRWEEZ IS 72 L (Moriwaki and
Kamio, 2013), fhF0BREFELEMA2HMCcE T, alar—vavicl#zxCTvERiEm
BN ASD &M iZh 2, Z2WiE T ASD #1358 5 o BRANFHES RS b, HEHIC Tk
DIEFER - ITEIRIE AR < KB (Saito et al., 2017), HIR, ASD I - ITEIEE - LHEYW
MEICX > T Th b, SHET ASD # FEFMICHmB T2 3Ly, Lo T, &
BN OMHL A BETH 5,

ASD I REIR I 0 # S D EETH 2 & b, W I O &R R 28 Ao I BERE I S BE R L
B, [HHREPLVLEDLTLELICOWT, MRy P77 =228 TE, 77 78 EmE, M
EREHRA Y P72 A L CMOREZEENICHM T2 2 e B TE 2, MFENEL Y PT —
7%, MR O FEE QR R ICHE S T 5 MR A &, MM oM A IcEs L2 BEN s
WO RIS 2 THBEDEE] ML, AE—AT7—AFE (SW) 28 2F v F T —2 %
83, L2L, ZWEIT ASD DN A > b7 — 2 3 RHATH 5,

ZWETICEH L 725E, LBoRkErs, ZHoAMIEISFVERKEZI L v, Z I TRIIEKT
X, ZWioFEClE AL, 23322 —2avicPORERESS 2L WIS BEALL, ZHET
ASD DN A v + 7 — 27 DX Z S 2 IcF 5, 2Bl T ASD Jiix, TD < ASD 2 & 1357 2 JE
WE RGN A v b7 — 27 dio SREL 2 LT 5, FRiC, HEREROREICIE L T SW ICE WA H
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HERE

ASD )2 46 % (38 ~92 ), WM& (TD) W31 4 (53 ~892H) xR Lk, ASD
12 DSM-IV (APA, 2000) 2 fi€ \», Diagnostic Interview for Social and Communication Disorders
(Wing et al., 2002) ¥ 7z % Autism Diagnostic Observation Schedule-Generic (Lord et al., 2000)
& Autism Diagnostic Observation Schedule 2 (Lord et al., 2012) % ffl\» TZ Wi & 17z, Kaufman
Assessment Battery for Children (K-ABC) (Kaufman & Kaufman, 1983) @ HAZEK % F v CTHIE
MEEOHMELMRL, 1Q70 MU Lo @A ASD R & TN K & L 7,

TH}LERE
SIS E R (Social Responsiveness Scale : SRS) (Constantino et al, 2005) & X v HEARFFE
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AL, efrifsE (Oka et al., 2021) Zfil> T 3 #EiC4riF 7z © (1) ASD-Unlikely # (T-scores 7%
59 M LLT), (2) ASD-Possible #f (T-scores 2% 60 ~ 75 %), (3) ASD-Probable £ (T-scores 2% 76
MR,

i ¥ BERTR) - E{RARIR

MR 7 — 21k, A&t Y) a—CHBI N EBR Y — A Fr—2KBWT, 151 F ¥ VAL D
N MEG > 27 24 (PQ 1151R; Yokogawa/KIT) #HWTCEHIIL 7z, N v FoNR 7 4 0 2 — LI
%{T> 7 MEG 7 — % (0.16-200Hz) %% ¥ 7V v 27 L — b 2,000Hz TIEL 7z, 25 LD/ IZ
H & oKL EI{ER (MRD 23 oNnAad o772, {ils 0K MR 5#EY) 72 MRI )7 v
T —bFEEAL, WHloAEEE L BIBIC~e—A =241 72.21 4 D/NE1X1.5TOMRI A F ¥ ) —
(SIGNA Explorer; GE Healthcare, United States) % JH\>C, BH&EESR A &L 2, BHENSR
ELT3RILHEMBETI MM 774 T b Ta—sXUSilenz SV Ay — 7 v AM{{REHEH L 7-
(ff¥7 A —% TR = 435.68 ms, TE = 0.024 ms, flip angle = 7°, FOV = 220 mm, matrix size
= 256 X 256 pixels, slice thickness = 1.7 mm, total of 130 transaxial images). MEG & % H ® MR
g% ~—7— it > CTREBEADE 2TV, MRI LCILEEZERE, SR, HEEREZFEL -,

MEG f##7 1% Brainstorm (Tadel, Baillet, Mosher, Pantazis, & Leahy, 2011) % f\»C{7 -7z, i
WERZT —F 77 7 F D@ BEDOH L, 500Hz IC XY v H vy T ) v Lz, T—2IZ5HDTEY
Iy Eg, FREFNoEEGE (6 (2-4Hz), 6 (4-8Hz), o (8-13Hz), S (13-30Hz), y
(30-60Hz)) ICOoWTEHFAWEMRET 27201V F 27 4 02 —%@A L, WEoBEBREEC
XOVHAL 2RI AX T AV FEREL . B5IRIEFERS % H v T Desikan-Killiany 7 F 7 &
(Desikan et al., 2006) TZ X135 68 D MIEIRICH T 72, MEHMMEOBENKEEZMET 22012,
BoE2 ) 0B EZFic <, ASD ROIFMAMAMHNA Y 7 =2 %2RHT50IIEHW S
NTwv 3, Phase Lag Index (PLD) % flifl L 7z,

YR =D EZI 74—, [7—F] & Txvy] CHKIWE 77 TcRINE, KT
%2Clk / — Nt Desikan-Killiany 7 F 5 2 ® 68 @ MG L, T v JIZKAEEK D ~ 7 & o PLI
IS WCTELMFF Lz, T Ey 7100w, &REEEHEE O PLIEIC 5O s € M4 8 &4
FHEREME S 1TH (68 X 68) AL, {SMEOEI Ry 7 OfiFl2FH Lz, 2D Xk
Iy b7 =2 R 2MlTH DT 7 E LCREEIN, 77 CHEEITNIEWRIIHEAAREICX > TH
KcEd, iz, V77220 v 7R (C) W7 7707 —FREDOREZ 722 —{La3hT
Wik ERL, EESHOREL L THyONE, THRERKE (L) Ay 7—-2H0L) —
FRT7EOPYREAARETHY, EREKAORELLTHYONS, e bPOMOLy 7 —271EC
B LS, BERG EEEIMORELRNT VAEKTAE—ALT =V FLy b7 =7 Th
2lwvbhd, KiffFETIE, ESMEDOSW, C L &2 EEBGFRT &L 2,
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BRRFEAMEFEELZBEORRZR T D,

HEt R

3 #M (ASD-Unlikely #f, ASD-Possible £, ASD-Probable ) T2 7 7 0§t % [k § 2 7= o Ic,
Hv=hlgerFriz vz, MIEREZE I — 7, RBERENBERL 722774 Y 2 215
B, AR E Al M, 1Q & L7z, AEKEX p{E0.05 AN & LA EIEIX FDR IC X » CTHIIEL,
fHIEF & p fH %2 KD 7=,

w R

ASD & TD <, Hii, Hil, IQ cAEAFED bhks -7, SRSO THRIZASD & TD BT
AEEPRD DN, THREORB LK/ V- T ORHER1 LR 2ICRT,

x1 BIAMREORHE

ASD IR D '/ ,
y ort P
46 4 31 4
H i 66.3 (12.00) 69.2 (9.73) 1.13 0.26
TER (% 5B 1R) 67.30% 83.90% 2.62 0.11
1Q 102.9 (15.30) 107.8 (12.62) 1.49 0.14
SRS-T 71.9 (10.46) 50.7 (7.76) 9.6 0.00%*

BT (R )

** 3 p<0.0l g

ASD, autism spectrum disorder; IQ, Intelligence Quotient; SRS,
Social Responsiveness Scale; TD, typical development.
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x2 BIN—TOHH

ASD-Unlikely

ASD-Possible

ASD-Probable

(314) (20 ) (17 4) ’
H n 69.4 (10.27)  66.2 (10.39)  65.9 (13.90) 0.81 0.45
PR (% HY) 80.60% 75.90% 64.70% 0.74 0.48
1Q 109.1 (12.87)  101.8 (15.57)  102.5 (13.91) 2.27 0.11
SRS-T 49.3 (5.97) 67.0 (4.52) 82.8 (5.19) 230.57 0.00**

Bl e (R
#* 13 p<0.01 ZRT

ASD, autism spectrum disorder; 1Q, Intelligence Quotient; SRS, Social Responsiveness Scale.

Hy=mEIgETFTAICLb, §,
.05), FFic,

IO SWIcoWT, Zr—7HcHEERALNE (p<

6 4 1T 35 > T ASD-Possible #f i3 ASD-Unlikely £ & v & HEIC{K W SW 2 /R L 72

(coefficient=-.15, 95%CIL: -.29, —.00, p= .044), % 7=, ASD-Probable # & ASD-Possible & D I 3,

SWIcHEARHD b,
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KFZE I, SRSFHIC X o THT bEF /A — 73, HEHRA L RENHORE A7 v 2 %R T
EETH L SWICHBWTEVASH S 2 &, FFic ASD-Possible B (3 § I i< 35> T, ASD-Unlikely #f
IO BB SWoA v M7 — 2 2o L LML 72, 2H b DFEHE D 5, ASD-Probable o 4 4
b7 — 2 3 ERIEEE OO SW 2 b Il L, ASD-Possible 43 MEG THE 2 b 2 ATREME S & 3 <
EHPIRE X T,

RHFFE T, ASD-Probable BED N+ v + 7 — 2 13 ASD-Unlikely Bt i #1244 2 TD 12D SW 2> 5
WL TW»W3 2 EAIRBE Lz, ASD YTl § # (Takahashi et al., 2017), a & 0 1% (Boersma
et al., 2013), B (Soma and Shiota et al., 2021), T REKEEHH (Han et al., 2017)
CrEnT, —HLTSWAHEWZ L2 EINTEY, AL LR CHEEMEREZHWT
ASD-Probable FED ZE — A7 =V FAZARFREICE N L 2R L . £/, 77 7 OFME, &
BREE, RNTHIZER, EERSMERY, TEROEVEERBL T, 13IE—H L TRV SWRRE I
Twd, LEA->T, KiFfEx ASD Rolkic 5 2 JEEBIERMLIE L, Z oM eziddh+ 2277
B oA M E /L 72,

% 7z, ASD-Possible B 13 0 #718ic 3> T, ASD-Unlikely FE L V) & SW MKW & Bb o7z,
X SRS THFii 92 & & THI® T, ASD-Possible # D SW % MEG T 2 % Z L A H[figTh b, —
¥ ER @ < & ASD-Possible FEIC3%4 4 2 ATiE, Wil SW B EWZ LA FEEINE, —H T,
ASD 2 TIZ y I D SW 25\ & & % (Takahashi et al., 2017), B#iko SW & HEHAEMEIR & @
HNCHIEABE A S 5 L v 5 #5435 2 (Soma and Shiota et al., 2021), T 5%, MEIFTEDE
RV ITNFAXDBNE 0 O REEBOTEH TRIBTE Al e BFER LN, Sk, SHITEMO
BOCHERBEOAMA NSO OR~REHHTE I 2 LI EHOPICT 2LERD 2,

AMEDORFEE L LT, —2HEHF Y TAI A IXBNI ozl BEFEFONS, LW T ASD
DN Ay N7 — 27 OMFRIEE 2 RIFT 2 720 101E, KEBRY Y 7L 2 /BT 2MELLETDH
2, ZOoHIZ, ZMERTATHELTHY, HEE2 LT 2720103, FELCHADHT ASD %
BOBIRENIH DL, ZoHIKC, TEDRWEEOT=A2RE24hL, HENTEEOHTEEY T,
MEG > 27 AN TE A\ X S I X N7272%, MEG 7 — & 3 HRERST cH %5 72 R g otk &
Nz XD, B NZREENT [LERE] OGS XA ICXNT 2 08235 5, EEOH
HEN7ZEUTCORAEPLETH 22, ChoD&MFE2RICHMAT 2 L IREETH 2,

RHFFE X, SRS T A SN ZZWE T ASD DA A v b7 — 21, 6§ H#lH o SW 28 TD Wi b~
THRIMEwZ L 2O Lz, —MRERO BB L SRS TG L, BHNA Y P 7 —27 %%
32 &T, ZWET ASD O MRER Z O T SN2 WSS B,

64



M BB 512 & 2 BB T B AR b T 2ZHEDZ B OfEL

51 RACHK

American Psychiatric Association. (2000). Diagnostic and Statistical Manual of Mental Disorders:
DSM-IV-TR (4th ed.), Text Version. Washington, DC.

Boersma M, Kemner C, de Reus MA, Collin G, Snijders TM, Hofman D, Buitelaar JK, Stam
CJ, van den Heuvel MP. (2013). Disrupted functional brain networks in autistic toddlers. Brain
Connectivity, 3:41-9.

Constantino, JN., Gruber, CP. (2005). Social responsiveness scale (Manuall. Los Angeles, CA:
Western Psychological Services.

Desikan RS, Ségonne F, Fischl B, Quinn BT, Dickerson BC, Blacker D, Buckner RL, Dale
AM, Maguire RP, Hyman BT, Albert MS, Killiany RJ. (2006). An automated labeling system
for subdividing the human cerebral cortex on MRI scans into gyral based regions of interest.
Neuroimage, 31:968-80.

Han J, Zeng K, Kang J, Tong Z, Cai E, Chen H, Ding M, Gu Y, Ouyang G, Li X. (2017).
Development of brain network in children with autism from early childhood to late childhood.
Neuroscience, 367:134-46.

Kaufman AS, Kaufman NL. (1983). Kaufman Assessment Battery for Children (K- ABC)
Administration and Scoring Manual. Circle Pines: American Guidance Service.

Lord C, Risi S, Lambrecht L, Cook EH Jr, Leventhal BL, DiLavore PC, Pickles A, Rutter
M. (2000). The autism diagnostic observation schedule-generic: a standard measure of social
and communication deficits associated with the spectrum of autism. Journal of autism and
developmental disorders, 30(3):205-23.

Lord, C., Rutter, M., DiLavore, PC., Risi, S., et al. (2012). Autism Diagnostic Observation
Schedule, Second Edition. Torrence, CA: Western Psychological Services.

Moriwaki A, Kamio Y. (2013). Associations between autistic traits and psychiatric issues and
Japanese school children and adolescents. The Japanese Journal of Autistic Spectrum, 10:11-7.
Oka T, Ishikawa SI, Saito A, Maruo K, Stickley A, Watanabe N, Sasamori H, Shioiri T, Kamio
Y. (2021). Changes in self-efficacy in Japanese school-age children with and without high autistic
traits after the Universal Unified Prevention Program: a single-group pilot study. Child and

Adolescent Psychiatry and Mental Health, 15:42.

Saito A, Stickley A, Haraguchi H, Takahashi H, Ishitobi M, Kamio Y. (2017). Association
Between Autistic Traits in Preschool Children and Later Emotional/Behavioral Outcomes. Journal
of autism and developmental disorders, 47(11), 3333—-3346.

Soma D, Hirosawa T, Hasegawa C, An KM, Kameya M, Hino S, Yoshimura Y, Nobukawa S,
Iwasaki S, Tanaka S, Yaoi K, Sano M, Shiota Y, Naito N, Kikuchi M. (2021). Atypical resting

65



state functional neural network in children with autism spectrum disorder: graph theory approach.
Frontiers in Psychiatry, 12:790234.

Tadel F, Baillet S, Mosher JC, Pantazis D, Leahy RM. (2011). Brainstorm: a user-
friendly application for MEG/EEG analysis. Computational Intelligence and Neuroscience,
2011;2011:879716.

Takahashi T, Yamanishi T, Nobukawa S, Kasakawa S, Yoshimura Y, Hiraishi H, Hasegawa
C, Ikeda T, Hirosawa T, Munesue T, Higashida H, Minabe Y, Kikuchi M. (2017). Band-
specific atypical functional connectivity pattern in childhood autism spectrum disorder. Clinical
Neurophysiology, 128:1457—65.

Wing L, Leekam SR, Libby SJ, Gould J, Larcombe M. (2002). The Diagnostic Interview for Social
and Communication Disorders: background, inter-rater reliability and clinical use. Journal of Child

Psychology and Psychiatry, 43(3):307-25.

%

23

KBRS TH O TR SME OB BAlh L e+, £7, AP AR S £ LAk
WEE AFGER A AT € v X — ICELHLB L LT E S,

f+ &

AWFSE 133 CIC E R ICBE E LT % (Shiota Y, Soma D, Hirosawa T, Yoshimura Y, Tanaka
S, Hasegawa C, Yaoi K, Iwasaki S, Kameya M, Yokoyama S, Kikuchi M. (2022). Alterations in
brain networks in children with sub-threshold autism spectrum disorder: A magnetoencephalography

study. Frontiers in Psychiatry, 5;13:959763.),

66



	hdr_mokuji0328.pdf
	バインダー1.pdf
	hdr_1_hatsuhoayashiro.pdf
	hdr_2_mayukoiriguchi.pdf
	hdr_3_yukaegashira.pdf
	hdr_4_keisukeokubo.pdf
	hdr_5_takayukigoto.pdf
	hdr_6_yukashiota.pdf
	hdr_7_hirokitanaka.pdf
	hdr_8_kosuketaniguchi.pdf
	hdr_9_mimichoi.pdf
	hdr_10_shotsuji.pdf
	hdr_11_syuheimiwa.pdf
	hdr_12_mariemorita.pdf
	hdr_13_sakuraarai.pdf
	hdr_14_takeshiatsumi.pdf
	hdr_15_shokoiwasaki.pdf
	hdr_16_harumisakamoto.pdf
	hdr_17_subarunohda.pdf
	hdr_18_akihayakawa.pdf
	hdr_19_takaharuhirai.pdf
	hdr_20_kumpeimizuno.pdf
	hdr_21_mitsuakimiyazaki.pdf
	hdr_22_irenalovcevic.pdf
	hdr_23_workshop.pdf
	hdr_24_youkou.pdf
	hdr_25_okuduke.pdf


