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Study for development of treatment methods in fatigue-related pediatric
disorders based on evaluations of brain function and structure
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The aim of the gregent study was to clarify the medium- to long-term effects
rain function and structure by using magnetic resonance

of treatments based on the changes of
imaging (MRI) and functional MRI in patients with childhood chronic fatigue syndrome and attention
deficit hyperactivity disorder. Unfortunately, we could not sufficient correct data affected by

COVID-19 pandemic. Although the changes in brain function and structure after the continuous_
treatments in these patients were not detected, autonomic nerve function and cognitive function were

partly altered by the continuous treatments, suggesting these evaluation methods may be partly
useful for evaluation of treatment effects.
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1. MRS FI DTS R

2006 FDFHA T, AARIZIBNT 30 A LL LT 2R AF A 57 L& HDOEIGIE, /NP
BFAEED 9%, TZEAED 19%I2H EoTnd Z Enbhotz, #AMEIZEWTHH 7T~22%D
INHERAE NG S R 2 TR Y (Wolbeek et al., 2006; Viner et al., 2008; Turunen et al.,
2014; Norback et al., 2017), T EHOFEHIIRB T T LD TERWHREFIRBBEE WL
Do
AMFFEEME DX, ZAVE TICHRWE SRS ESE N BEL U, AisREL PO & 3558,
FUIB, Ba, BB NEOERMEEOK T, Fr “HEREOMIARLER OOV EZ Vv o ok
Bl 10K T (Kawatani et al., Brain Dev., 2011; Mizuno & Watanabe, Front. Neurosci.,
2013) Z#H T AH/NREME FE(EEE (Childhood Chronic Fatigue Syndrome, CCES) D¥FRE % #}
HLTE7 (Joudoi et al., Bulletin IACFS/ME, 2009),

CCFS 1. WEHRZEE D X AR - Sl s 2 & T, 25 DREZ T B EMERD H HEIR
JEAFRROIEEME T L, SRR ROIEENRENSIESH SN2 E b RERBFMTH D Miike
et al., Brain Dev., 2004; Tomoda et al., J. Peditar. Neurol., 2007), ZEiTEGIRMIZECTlX
TBZ IR PR B RIEEN MR T, BT 2 ER 2 AL T3,

MERERURE R AL IE H %75 (functional Magnetic Resonance Imaging, fMRI) % F\ . CCFS &
HOFER DA TRICE W CHIEEE 2 F0 & T D IR G b N2 — o #5002
LC&7= (Mizuno et al., Neuroimage Clin., 2015), F£7=. CCFS BEIZH W\ TIL, HIFHE L
D HARVEREN 2 S L 72 BRIC, AR OIEMEE N T RIZE LIV, o F 0 B0z N3
LLIETT D HRUEMEHEALZF L TWVDZ &L GMIC L7z Mizuno et al., Neuroimage Clin.,
2016),

FEXRA « 28E (Attention Deficit Hyperactivity Disorder, ADHD) I1X. REESCLHE)
M- EEEOREIC L D AN - FRATEOENE LK TT 5, ADHD BEFEITHBWTHIEM:
W ERRDORGENH D | CCFS B3 & Hm U CFBH - BB N0 R INEEE DL T, FFiz, N
TSR ADHD 245V Tid CCFS & [RBRICIERE S /) OAK T 721) T < 38 EAK & s
MK T A5 S (Mizuno et al., Neuroimage Clin., 2013), ADHD fBE&IZRBWTIX, K—
NI VAR O BHBOAAR ZLET 5D 2 & TRHND R— 3 AR OTEMALZ T A TF L7 = =
7= MRBAIIERICAN OGN 5 —A b H Y | WIEERE S 3 DAROAFLT =2 =7 —
MRIEANC X D BEIRFIC LD . MIFHEZ FE 2 WM 2 1572 BRICIR T U CO 7 BREIR O T4
PREFEIRERBEDO L )V ETIZHET LI L2 L C& 7~ (Mizuno et al., Neuroimage
Clin., 2013),

LnL7eh3 6, & B2 ADHD FBF T 2 RIGHR O PRI 2GRN RITH 50> TE S
7. CCFS BFITHWTH B AR RE O BB RE DI SGE N RT3 O BT RGN
HBOENTWDN, HEEE « IIEREIZ DT OVRIEISEMEIIE & 23 Theu,

2. MO HB

CCFS 3 & REFEESA O ADHD HBE 230l T 28 57 - RIERE - 28 BEAS X O o &
SRR TFIC B 2 IMAEIR OMERE S TERBICAE B L, % T, CCRS F3g & ADHD g OEEHIE ) &
I EAR - IR M B o D AEEM: S FHEIMEICOW T MRI Z W TREI L. 26 DfMiER &
FE B M R o 7 OB A RE AR B L OV AR RE & O BIE AT S R O R RN
BN RERFET S Z L2 A ET D,

3. WMo HEk

BIPERE L REFIZH LT B 74— LB X0, v 7 — L Farter hEHWTHER
BUS#ZIC TR A 21T O BRIk 2 FhE L 7=,

10~18 D # & CCFS 36 L OVADHD F ZxRIT, 3 7 2T D MRI #EEZ AT, K
[E > Human Connectome Project |Z¥E U 7= A& IS L OVMEEREE BB 5 MRI & 7' =
L EEH LT TL, T2, Diffusion BX Nresting sate DFHAZIT- 7=, T1 Hifg L T2 i)
HI =Y oRFHE G SRR LT,

HHERRAT & L C. Wechsler Intelligence Scale for Children (WISC) F7-1% Wechsler Adult
Intelligence Scale (WAIS) % fHu 7=,

FEHIEHFE S LT, modified Advanced Trial Making Test (mATMT) Z 7=, Z OFEE
F. T4 AT LA EICRBIR LRI (D #RE) £7213T o F ARfrEIC (A RS SAET D5
25 TN T (D00 —W—-®) #RKET HMRE, LT L HRAE KA
BWRL, FEOUVEZZFELATHIZ 28T (O->H>0->0n—0@——B— L) EEiR
YR TH B E iR CHERR L 7=,

mATMT YEZERTH. I B AR EERTAT D 72 DIZIE S « A b L ABE T AT L W302 (% 5 FBH=0f
ZERTAEY) & VT, ZEBRIRERIC IS B e L 0L EW & UREE 2 IR FHRIRESE Uz, DR
& AR D JE P EERT > & B AR IC B T 5 XU — AT MV E R L Te, BRI
PGB OFEIE & 72 5 0. 04~0. 15 Hz DK (Low Frequency, LF) pf4) & RIS EAFREIEB) D
fRE & 722 0.15~0. 4 Hz O 5 )8 (High Frequency, HF) A7y % Z5IZ B AR RE 2 FEAM L 7=,

4. RFFERRR



HEHEICBITD MRI 7 =X OfRNL, RERSLITY Y OETOREEZH LML (K
D

K 1. 10~18DEHEHIZKBIT A FEEERE (£) LIz r~vy 7 (F)

L LR E, BEOMRI F—FEFICHOW L, ERIMIBIT 25 oo v 1 L A
SEPLRDNECE L JRBEN THEME L TV MRI A O FEHi N N #EIC 722 . CCFS 4 & ADHD B &
HAZE ) H BALOIRFBEIRZ L5 MRI A2 P IEE S5 2520k E oo T, ZDOHFTHLE
BEROEERE 2N T & 7TRIRAT D CCFS FE L E& & OHEICB W TR, FEESKRE I =) LT
OWRREICRE RERITRD o7 (K 2), UL, AKERL 20 0 T AVEBREEST
T TWRWED, S8 EBITEFIZEREL TW LERH D,
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2. MERIZEE S EFHZHORERE A) &Iz <y r (C) BIOCCFS BEIIBIT 2 EEE
B) L3xVr=v7 (D) OFL, WTNHEFHE & EEM CEFEMICB W THEOZER TR
DBV RO & BT D Em S BREETIT A b,

CCFS &% & ADHD B O#RSIR A BLO IR & U 72 22 §R I TE B D it & D 72 23 | FEBIE A+
ST o T 2 & bR LIkt O 2 bz T ICiHliA TE o fo, BAERREHERELS
DT, BERECE W TRIFATO i PAIREE O Bl AP RIE BN ME F E IS~ TR T LT
BY IRk SR ST DIER BB BT, RRAIBKAEIC DWW TG [FIARIC, D RO HLl
B) A 2/ LRRUE TITRBA R & VEMRISEI A Do 1228 E UEICRB WO TRICEETE ORI
JERFRRIME R AREL Y IER LT e, T OFBMBERESRVERRE bIGIK & & bICEERT DIER b
HoNTz, LLRBL, SEGIEDFIC RGBT E . TN D LD 53 S LR &
T ORFTHNS -Gy IR AT 2N FE T X 2o T, AR B T R0, 5%, EHIZT7—4
ERzD | IRRA L RS - BBERE D BIEME Z MRREL TOS TPIETH D,
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