HEAARY b5 DEEDBERRAICBE D 5 R F MR « IMRI BRUTAF 4
— B - A AGHIHITE D> D AR ORESL 2 B8 L T—

NSRS D) | AT 1)
1) BHKETELO ZADOREWNTE L X —
<#E B>

P4, ASD OZERAN ADEHIEICH NS 7 LN TE HABENIEEOM I Z BiE L, HRENK
SEIBE{ZIEEMRD & F W - REEOBRRE P ED DN TWVW5, /iC, ASD HERMICHEE /o2 &
NEMbNTRY, ERMCEET % fusiform face area FFANIREME T 2R3 Z L B> T
Wh, 2B O RIT FFA OB % ASD OABFAHRIE S L THEM T& SRt 2R b D728,

ASD A & OFFREPEZ T b FRAIGIRENER T 28 a2 e sh vy, £ 2 CTARBFZE T,
fMRI % T - FEH D ASD 2541 FFA OFEBI 2 HE Uiz, FORE, /N2 ASD Tk
TERIFGE(TD)R & s U C FFA OTERY & 773 T EZBRBIMNE N D72 o le— 757, FEE ASD TIIFE TD
L RERIC FFA WCH B0/ 8 %R Lic, 2 ORI, BEIC - T FFA OB OREENUE S
NHZLERTHEDOTHD, ABIEOREENS, FFA OFEI/NEOAFLHIE L U CHEFAT

& D ATRRIED R STz,

<F%—m)— K> Fusiform face area (FFA)

BEAR R4 FSLJE (autism spectrum disorder;

ASD) MEREEURES ILIBE (%% functional magnetic resonance imaging (fMRI) &

[IZL®IZ]

HE A2 b7 AJE(autism spectrum
disorders, ASDIE, e ala=b—va
VR LU AN ERISC BT HEE, 178,
BB, 71RO RRE S 7 SAEI 2 ikala
B & U723 EEE © 5 5 (Diagnostic and
Statistical Manual of Mental Disorders,
Fifth Edition [DSM-5]; American Psychiatric
Association, 2013), ASD D& a I o =4
— ¥ a VB LU AR A RS DRE S Ot
ik, REIRE RN AREETHDL EE R
LTWD, LinL, B ARR O D
BRI TN A 2 & U 72 BUIR DI TREmE
PR - HRe Bl RE<EShS, 2951
TBURD B | BHROIEREE 2 & 0 FERY - E

BMICHE © & 5 A %K) 1% (Biomarker)
DFELE BiE L TRk~ R BRI e T b
T % /=(e.g. Goldani et al. 2014; Voineagu et
al. 2013; Ruggeri et al. 2013; Ecker et al.
2013; Piggot et al. 2004; Pinkham et al.
2008; Schultz et al. 2000) . Z 5 L7z BLREHF
FOHIBAR OB R Eikx R FER D
% W T MR T DI O E I A 5 Mk
B8 & 5T Al T & 5 M AERY BE R L IR mi G ik
(functional magnetic resonance imaging;
fMRD) % W 72 2R 1 OB R 3 DB
B TET,

ASD %8 & Ufz fMRI #5301 34H B A3 7n
Etkx RBEEHA VW TITbL TSR
(Dapretto et al. 2006; Williams et al. 2006;




Okamoto et al. 2014) | T E THZE DOHF
S CHERANIC B D B i EARIC OV TRET S
RENTE ], ERRE(ypically developed,
TD)F O#F5E1 G, FHEERENCH 5 fusiform
face area (FFA)DEEFRANCH BT 52 &
N4y Dy o TH Y (Kanwisher et al. 1997;
Kanwisher et al. 2006) , ASD Ci& FFA iZk
TAHFEBHREVEEDbDRL TS (eg
Critchley et al. 2000; Humphreys et al. 2008;
Kleinhans et al. 2010; Pierce et al. 2001) ,
L2 L, ASD OBERRMOEF SITHFEH K
D REHTHEEICRALNS Z &b (Strauss
et al. 2012), B O LI TH D FFA
DIFEB LR EEEIC L > TRRD NN D
%, LU, FFA OIEBHE TS & OFEEE
7 ASD THFBD B2 MNIARIZDH > TR
Yo BT AZH I E (A FTRE 7R A B RS
TEREOWESL O T2 DI, B FTREZ2 4R 8 2
LONCTAMERD D, €I TAPFETIE
fMRI % v CBBLERRERE TR O ASD @
FFA OIEBHE T2 & O FEinfE (EEY - F4H)
TRRH LD MR LT,

(W5 5]
1. ERBINE

ASD 2 11 4(11.2 5%, 9 ~147%). TD & 12
4 (11.3 5%, 9~ 13 1), H4 ASD12 4 (23.2 7%,
20 ~ 29 #%), H4E TD12 4:(23.9 7%, 17 ~ 32 7%)
ERBICEREIToT, ASD e TD B, F
4 ASD L H4ETD ORI, 1Q. FROFER
FZEITFRD 2Dy T (ps > 0.05),

T OEBRIT, BHRFEF R OMATE
BN E LR R BUER v ¥ — OfmELE
HOH &R L, £ TOEBRSIME & REED

EBRBIME OFEENLEEH CRZZERE L
7

2. BBLEHRE

EBRBIATL MR SHEN OB & IG5t &
mHRE, BN, EOBEEZBE LN
D, ¥z, Hix REREEETRT HEICHRVER
METER Uz, RSN RO ER A A
EEWTRE RLERT Z & TURERBA~D
EEEHEA L BEEREIT 2ty v a VR
& L7z,

K1 BEERREICERLICER
EBRZINHE L MR HEEANTHE, AR, S5
o, EOBERZBILE L,

3. MR %
2 TOEBRSIME BT, RSS2SR O
e M 1% (T2*%weighted gradient-echo

echo-planar imaging (EPI) sequences) & f#:]
Hi#4(T1-weighted image) % #x1% L 7=,

4, F—H fRAT
4. 1. FFA oiiH
e U= B8t Matlab &Y Statistical



parametric mapping (SPM8)% f\ CTHigtT %
18 R OMEH {5 2 F VT R
71 (Realignment,

1T o7, YR

slice timing correction,

spatial normalization, smoothing) #4772 1%,

— i EIEE T AV E AV CEA LV T FFA ©
IEEN A L7z, FFA OiEENIA ¥R CHE
ThHHZ ENMBI TV (Kanwisher et al.
1997; Kanwisher et al. 2006), % Z T, &%
BRBIMFIZRNT. T N T A CERE LTIMFRF
B4 BUAGSEIRE 0 N ¢ (Shattuck et al. 2008),
BE R Xicfhomiks: Rl & X0 H<
TEENY S i e M L7 GR vs, BHIREML, R
£, ), BMfEIX Peak level T p <0.001 %3
E LT,

4, 2. FFA BB 2R T ERBNE OB & DL
3

S biz, FFA OEBHET 2 & OEHE TR
DOHNL DRI B FEET—F 2 b
DO EBRBINE N FFA ICFEE 2T 0E L,
FAERE D ASD #: & TD B Clbie L7z, FFA
(CIEE) %R EBRBINE OB O W 1T
SPSS % v =,

[argefE ]
1. 1TBIER

FRVERAETRIFOR X V# LI CIL. &
RERBINERET 90%LL EOEZRER LT,
KRR ¢ BB EAT o To kR, EER, G
B & b1/ ASD &/ TD, 48 ASD &
FE TD (CHERBEBZEZ R R 1o T(ps >
0.05),

2. fMRI

£ BEESINELED FFA OB 2 e L2k
2 NEASD & FHE ASD Tk, B AR
PNEH LT,

2. 1. /MR ASD

TD Y2 ¢ 12 4 10 4(83.3%) D FEBRSN
HN FFAICHEBRIEB 2R Lz, —F, ASD
RT3 114 244 (18.2%) D FEBRBNH D A
FFA A BRIGEINRO b= (X 2), FFA IZ

BalEE %R Lz TD IO RERH 2K 31w
¥ (™ 3),

FFA (CIEE &R ERBINE OEE
ZEIR B D IRET B 128 X2 BIE 21T - TR R
FFA \CIEBI 278 LT EBREME L, TD R &k
~C, ASD BRCHEIRNZ L3 50T
- 72 (x2(1)

R

=9.8, p <0.01),

2. 2. ¥4 ASD

F4E TD TiX 124 11 £4(91.6%) D EFHRS N
HN FFA WCHEBRIE®EZ R L, FE ASD T
b 12 47 10 4(83.3%) D EFHRSMEIZ FFA

CEBRIEEFRD b (X 2),

FFA (CIE@h & R 3 RBRBNFE OFIE TR
ENRHHPRETT D7D X2 BREEIT o 2SR,
MEER O FFA (IR & 7R L2 RS INE OF|
BICEEBERZETRD N2 o 7 x2(D =
p =0.49),




100

50

60

20 -

0

SR IETD A HATD

X 2 FFA (&8 &R LT ZRBINE OFE
el FRA \CIGE) 271 L2 EBRBINE OFE
(%)% =7, /IR ASD Tl FFA [ZiG8h & 7R~ §
FERBINZE D TD V2 & il U CHBICED -
= —J5. HE ASD & HE TD ICH B RBEMZE
RO LR Do Tz,

X 8 FFA iZF B R1EB) Z27R L7z TD ROF]
FFA \[CHE21&8 % 7R Liz TD oG] 2
& %73, TD B A E¥Ekic, TD R B il
iz FFA OiFB 2R Uiz, T A¥Ek, bk
B, A5 BUEE. £ BB, 2 ANRED
FFA [ZHH5 T 5,

[Z£]

HETD, F4 ASD KOVME TD Cik 8 &l
UL EDOFEBRBINEIZ FFA OIFEIRTRD Hiviz
—J7, /MR ASD T3 2 EILL T O EBRBIHE I
L7 FFA OEEBIDRBO bR o Tz, T HIT,
INRIZIBV T FRA (IEB & R T EZBR B g
DEIGICHE R EL RO,

1. ASD
=

Z OFEFIL Scherf et al. (2010)DFTENRFZE
DOFEREILAIERTH S, Scherf et al.
(2010) X, #H4E ASD, TD KUV ASD, TD
R XEERIT BELOMERHIWTEE ) & L 1T Eb A
REATolc, £ OREER. EOMRHIWEE S D
TIEES ASD LY b/ ASD TX 9 BEEIC

BOOLNT, TOFRERNGH, ASD OBEEMD
EFRIRFFEM D UEINDEEZZDL
N5, TD Zxfg L Uiz IMRI %8 Tl3, FFA
B W TEOMR DRF LI TOILTND
Z &Moo TS (Contreras et al. 2013;

BT SERMICE D SRR D%

Freeman et al. 2010; Wiese et al. 2012) , &
MROFERLADLETERT DL, IR ASD
DOEERMOIETF 513 FFA OHEETICE - T
B AN, FEM/2 5 L FFA ORENUGE
ENDZ &I & o T HRHIEE S 72 £ OB
HBESIHA RS 5 LHERITE D,

2. FFA OFEBI O ABZRHE L LTOMER

4 EIORFFE T, %< @ fMRI B8 THW 2
SEERATCIT e < | BASENT & Fl Ve, SEE7
Prid ASD O &EDMHREZ R &b A BHILD—
F A2 OTEE A FERNCRETT 5 2 LITEE LW,
—J7, AEMER U @AM, S ERBNE



— A= NDITEB) & AT 5 FE <L BT
WM O 7= D OABFHIIEIIZ I VEL T
WHRIETHD, SEIOMERNS, FFA OF
BIOREIZ L > T, FEHTEOTITASD ©
FENHR T X DRI R S0,

— 5 C, &4 ASD IIF4E TD & [[@f#iz FFA
WiEB 2R3 2 &6, FFA OFEIIFE
ASD ORWRN ABRHEIHEH TE RN
EDBR LN oI,

3. St OBRE

AENL. L FEI ~14 O/ %t
BRI EAT o7tz 15 LR & DER
T TD &[FERD FFA OISE &R T O )T A
Thod, 4tk ASD IZBWCTEEHO L oEk
P CHE TD LAk FFA IWiEB 2 5R1 L9
WZIRBDRFTH & ¢ AEBRENEEL LT
HHTRERFRE LY RCET s o o n
ARELIRD EZBZDND, 4%, LVIREWE
i D ASD %5 RICFERO EBRE1T o T F
ETHD,

(2% k]

American Psychiatric Association. (20183)
Diagnostic and Statistical Manual of
Mental Disorders, 5th ed (DSM-5).

Association,

American Psychiatric

Washington, D. C.

Goldani AA, Downs SR, Widjaja F et al.
(2014): Biomarkers in autism. Frontiers

in psychiatry, 5:100,

Voineagu I, Yoo HJ (2013): Current progress

and challenges in the search for autism

biomarkers. Disease markers, 35, 55-65.

Ruggeri B, Sarkans U, Schumann G et al.
(2014): Biomarkers in autism spectrum
disorder: the old and the new.
Psychopharmacology, 231, 1201-12186.

Ecker C, Spooren W, Murphy DG (2013):
Translational approaches to the biology of
a new era?

Molecular psychiatry, 18, 435-442.

Autism: false dawn or

Piggot J, Kwon H, Mobbs D et al. (2004):
Emotional attribution in high-functioning
with  autistic

individuals spectrum

disorder: a functional imaging study.
Journal of the American Academy of
Child and Adolescent Psychiatry, 43(4),

473-480.

Pinkham AE, Hopfinger JB, Pelphrey KA et
al. (2008): Neural bases for impaired
social cognition in schizophrenia and

disorders.

autism spectrum

Schizophrenia research, 99(1-3), 164-175.

Schultz RT, Gauthier I, Klin A et al. (2000):

Abnormal ventral temporal cortical

activity during face discrimination
among individuals with autism and
Asperger syndrome. Archives of general

psychiatry, 57(4), 831-340.

Dapretto M, Davies MS, Pfeifer JH et al.

(2006): Understanding emotions in

others: mirror neuron dysfunction in

children with autism spectrum disorders.



Nature neuroscience, 9(1), 28-30.

Williams JH, Waiter GD, Gilchrist A et al.

(2006): Neural mechanisms of imitation
and 'mirror neuron' functioning in
autistic disorder.

Neuropsychologia. 44(4), 610-621.

spectrum

Okamoto Y, Kitada R, Tanabe HC et al.

(2014): Attenuation of the contingency
detection effect in the extrastriate body
area in autism spectrum disorder.

Neuroscience research, 87, 66-76.

Kanwisher N, McDermott J, Chun MM

(1997): The fusiform face area: a module
in human extrastriate cortex specialized
for face perception. The dJournal of
neuroscience: the official journal of the
Society for  Neuroscience, 17(11),

4302-4311.

Kanwisher N, Yovel G (2006): The fusiform

face area’ a cortical region specialized for
the perception of faces. Philosophical
transactions of the Royal Society of
London Series B, Biological sciences,

29;361(1476), 109-128.

Critchley HD, Daly EM, Bullmore ET et al.

(2000): The functional neuroanatomy of
social behaviour: changes in cerebral
blood flow when people with autistic
disorder process facial expressions.
Brain: a journal of neurology, 123,

2203-2212.

Humphreys K, Hasson U, Avidan G et al.

(2008): Cortical patterns of
category-selective activation for faces,
places and objects in adults with autism.
Autism research! official journal of the
International  Society for  Autism

Research, 1(1), 52-63.

Kleinhans NM, Richards T, Weaver K et al.

(2010): Association between amygdala
response to emotional faces and social
anxiety in autism spectrum disorders.

Neuropsychologia, 48(12), 3665-3670.

Pierce K, Miller RA, Ambrose J et al.

(2001): Face processing occurs outside the
fusiform ‘face area' in autism' evidence
from functional MRI. Brain: a journal of

neurology, 124(10), 2059-2073.

Strauss MS, Newell LC, Best CA et al.

(2012): The development of facial gender
categorization in individuals with and
without autism: the impact of typicality.
Journal of autism and developmental

disorders, 42(9), 1847-1855.

Shattuck, D.W., Mirza, M., Adisetiyo, V., et

al.. (2008) Construction of a 3D
probabilistic atlas of human cortical
structures.  Neuroimage 39 (3

1064-1080,

Contreras JM, Banaji MR, Mitchell JP

(2018): Multivoxel patterns in fusiform
face area differentiate faces by sex and

race. PloS one, 8(7).



Freeman JB, Rule NO, Adams RB et al.
(2010): The neural basis of categorical
face perception: graded representations
of face gender in fusiform and
orbitofrontal cortices. Cereb Cortex, 20(6),

1314-1322

Wiese H, Kloth N, Gullmar D et al. (2012):
Perceiving age and gender in unfamiliar
facest an fMRI study on face
categorization. Brain and cognition, 78(2),

163-168.



