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PV YA KD AR & GF 3 5
conditioned place preference(CPP) HlZEiE % FIH
L, TR OMHZED TS, L
T MV Y ORNTER BRI O W TIE, Wl
WS Twiwv, MUV VBRAIL X Y RSS2
A2 FET 5 Z L IMRIFEREE 255 9 2T
BETHILEEZOLNS.

AWFFETIE, PV YA X BN c-Fos %
YT B OB, SHMBEEOLE G L, &
2O DR E % ATz, F iz, —#IC,
W ORI ST T VY 7 9 —ER
HAT— ROBGIRBEINTNWE, 2T, b
VI WAL & % cyclic AMP(cAMP) 28 X O°
cAMP response element fi& % > 7327 % (CREB)
IR BB R G L 7.

2.5

FBRIZIZ, ICRRHEME~ Y 22 L72.

MV UV RBEHY D~ AHOMBEEARILE
YWH CPP 3 2 i L7z, EEBRBEICH ATE Y
JIZh VI ERwR, TAEGYE S NIZEKE
EDIAAR MV RRAL S ST, WERICIREE
L, —~FEEO NI UVEAT AL 2XKED
CPP & NI Tl S 7z,

bV v EPEALE bV ¥ (3200ppm) D 30
AR, 1, 2, 4R ICHT > 7V 2 SR
L7z, BN c-Fos ¥ Y87 B0 MLV U
Ak, WlNBRHR K283 oMk E &4
% midbrain & #O¥HHETH % limbic forebrain
o L7z, B EIIP c-Fos Puik 2 M L C,
western blot 3 X OMIERRRF G AP LD

WEt L7z,
PV VBHAE  CPPEICIY PV U8
MR ETVEIER L2, Prv ol A1

H1m, 3050 & LT5HMIZHzo THRAEM
Jafro/z. SRR T 24 BpR#212, CPP R

Brafio7z. AN cAMP mOfllsE @ CPP skl
T, limbic forebrain %4 H L, $it cAMP it
EKEeFHA L FAL 24 LT vl 2TV,
peroxidase &k cAMP OWGE 2l L7z,
P CREB B & U c-Fos ¥ ¥ 37 FpE& | CPP
ABFHE T #%2, limbic forebrain Z 4 W L, LY ~
%1t CREB ¥ifkds & UL c-Fos itk i L C,
TNENhoy v 7 H5%BlE %, western blot i
B L OIERAR R E  TRRET L 72,

3. &R

bV v APERLE D NV v (3200ppm) WA 2,
limbic forebrain IZB W THE % c-Fos DI
BEmAsiEh bz,

MUV VEHRLE © PV Y OEMFIFIZED

B CPP2S%HIL, b v R RO
AL 7. 2 OB limbic forebrain (2817
HcAMPEZWELZEZ A, AEIZEIMLT
W7z, ¥ 512, limbic forebrain 2B} 5 V&
1t CREB %Hl# B X O c-Fos 8B & 13 A 2= 12 b8
L Twrz.

4. BE

MV W ALWZ X D limbic forebrain I28 W
T c-Fos EHOBMAFRD S, #IRWIZTh S
DR DRGNS EF73 5 2 E WS I
otz 72, MV SRR O limbic
forebrain I8 W T, cAMP & B X OV ¥ &1k
CREB #2#E ML Cw/z., L7zd-T, MLz v
DBREBRAIZE BT FNEY 7 5 —ER_D AT
— FOEEAS, MV SRR B 7 1%
HERLTWDLEEZONS.
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American Psychosomatic Society Ff# D% 64 [0l Annual Scientific Meeting (Denver, Colorado USA,
2006. 3) THELZT L F ¥4 I 7220 TORBERREIEHIZEIZ% LT APS Scholor Award 255- 2
SN2 ThHDH. RIS ELDOKRE 5T —<D—2ThH L DEEMICHEDSNEITLWIRD
Thb. MBI ROEFHERITE 10 B HARORNFH SRS - FITRSTHRE L 72 HARERE
BRCERFNAFEELORE I L TEAREETE L., UEWERIER LRETH L. /2, &
AEEE 10 HAC H AR AR B FE R 78 B O 5 e Al 39Tk 75 B2 R L ek L 7.

WEEE DRI
W N o, DBIENEER DAY, A ML AMRREE ZHETW, RENER | S,
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78 RIRELH B R & JLF THD T 5.
(2) FAREEWPFRRER AL D —DTH HHEHEMN MRI Z W20 HIERZ BT AT LX VA 37
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ZHWTH 5512 L72. International Conference of Psychosomatic Medicine 7 5 U8l American
Psychosomatic Society 4EREFMFZ T THEL, APS Scholor Award AS5FIHIRF LIgS- SNz (57
1, /M) . & SIZHCEE Neuroimage (28286, 8IS M7z, Arizona K% ® Lane 4% & L[HHFZE %
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Introduction

‘Alexithymia’, originally described by Sifneos
in patients with psychosomatic disorders (Sifneos,
1972; Taylor et al, 1997), is a disturbance in both
affective and cognitive functioning characterized by
difficulty in describing or recognizing one’s own emo-
tions. Alexithymic trait is regarded as an impairment
of self emotional regulation that affects a broad range
of physical and psychiatric disorders. However, Byd-
lowski (2005) reported that high alexithymic patients
with eating disorder showed an impairment in the abil-
ity to describe the emotional experiences of others.
Thus, self-awareness should be closely related to the
sensitivity to others.

The inherent ability to understand that others
have beliefs, desires and intentions different from one’
s own is a cognitive skill known as “Theory of mind”
(ToM) or ‘mentalizing’ (Frith and Frith, 2003).
Autistic spectrum disorders including Asperger syn-
drome are characterized by an impairment of ToM
(Baron-Cohen et al, 1985, 1997), while Asperger
syndrome was indeed associated also with high alexi-
thymia scores (Berthoz and Hill, 2005; Frith, 2004,
Hill et al, 2004). The latter observation suggests that
the ability to describe the mental states of the self and
other are related. However the relation between alexi-
thymia and mentalizing has been scarcely investigated

so far, and its neural basis remains to be examined. We

therefore evaluated neuronal activation in alexithymia
during a ToM task using functional magnetic reso-

nance imaging (fMRI).

Materials and Methods

First as a screening, we asked 310 college stu-
dents (105 males and 205 females) to answer a self-
administrated questionnaire, TAS-20 (Taylor et al,
2003; Komaki et al, 2003) (see below). The individu-
als with preferably high and low TAS-20 total score
(n=20, score>60 and n=18, score<39, respectively)
among the applicants were selected in order to obtain
two groups that were maximally divergent on alexi-
thymia. This approach yielded 38 healthy right-handed
volunteers (30 females, 8 males, aged between 19 and
22 years, mean age = 20.4 y.o., SD = .938).

The subjects above completed psychological
measurements, the structured interview for alexi-
thymia (SIBIQ; see below) (Arimura et al, 2002;
Sriram et al, 1988) and fMRI study. To maximize
the likelihood that subjects were correctly classified
with regard to alexithymia, four participants with
high TAS-20 and low SIBIQ scores and 4 with low
TAS-20 and high SIBIQ score were discarded. This
strategy yielded an Alexithymia (ALEX) {n=16,
3 males, mean(SD) age=20.2(1.0)} and a Non-
alexithymia (NonALEX) {n=14, 2 males, mean(SD)
age=20.8(0.89)} group. And the Interpersonal Reactiv-
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ity Index (IRI) (Davis, 1996; Aketa, 1999) is used to
evaluate empathic ability.

We performed one fMRI session to detect
the neural network for mentalizing in each sub-
ject, using eight silent visual animations for ToM
(Abell et al, 2000; Castelli et al, 2000, 2002; http:/
/www.icn.ucl.ac.uk/dev_group/research.htm). The
fMRI protocol was a block design with two kinds of
epochs: 4 ToM animations with two triangles acting
like human and 4 control animations with two trian-
gles moving randomly. Cerebral activation was mea-
sured with fMRI using blood-oxygen-level-dependent
(BOLD) contrast.

Before each fMRI experiment, subjects were
asked to watch the animations and think about. The
verbal descriptions of their thoughts given after the
fMRI experiments about what the triangles were doing
and thinking were coded along two different dimen-
sions (see Castelli et al, 2000, 2002), ‘Intentionality”,

and ‘Appropriateness’ .

Results

The alexithymia group scored significantly lower
on ToM and IRI scales (Table 1). The results of neural
activations during the ToM task compared to the con-
trol random task by conjunction analysis between two
groups are shown in Figure 1. Activations in the right
MPFC, bilateral TPJs, and the right TP/Amy were
observed.

The fMRI measurement showed that significantly
decreased activations during the ToM task in the alex-
ithymic group were noted in the right MPFC in the
alexithymia group (height and extent p=0.010, 0.015
corrected with small volume correction, respectively;
Figure 2). Correlation between BOLD activity during
the ToM task in each ROI and psychological measure-
ments (Table 2) revealed correlations between scores
of IRI and understanding of ToM scripts and BOLD
activity. The noteworthy correlation among them was
between MPFC activity and perspective-taking scale
(see Figure 3).

Conclusion
Our findings demonstrate that alexithymia, a

deficit in the ability to identify and describe one’s own

feeling states, is related to an impaired mentalizing
(reading the mind of others), which in turn is associ-
ated with hypoactivity in the MPFC. Frith and Frith
(2003) proposed that the MPFC adjacent to the parac-
ingulate region (anterior to posterior portion of rostral
ACC) associated with mentalizing tasks is activated
whenever people are attending to certain states of the
self or others, and is concerned with the representation
of the mental states of the self and others decoupled
from physical state representations. To identify and
describe one’ s own feeling, one needs a third perspec-
tive different from the self per se which is full of emo-
tion (i.e., objectivising the self). To read the minds of
others, one should adopt the perspective of the other
person. Therefore, the ability to generate the perspec-
tives that are different from the self (i.e., decoupling
or meta-representation) is a crucial common compo-
nent for understanding the mental states of self and
other. The results also suggest that there is a common
component such as perspective-taking involved in
both self-awareness and mentalizing, and affection of
this component is supposed to influence the impaired
emotional regulation characteristic of alexithymia.
Additional research is needed to examine the extent to
which these findings will contribute to a more com-
plete understanding of those psychiatric disorders that
have been linked to alexithymia, including borderline
personality disorder, psychopathy, autism, and schizo-

phrenia.
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M A OR A EJE AT SR 5 19 &

V. WS

fr&laE LT XS EEXRI - ZETERE & Ak &
YEAKEREE & D BIEIZBE 9 2 WE e

fiil FH 5222 0

IMAREZ Y, TIHRREZ?, IR, RRALT D, TEGR Y,

TS0, A T 0, REARZEM Y, WIIRC D, SR
1) IR RTER 2) BURAMERNESRE 3 KPS A b

B EER

1980 4F 12 DSM-IIT (2 [ 47 4 B % conduct
disorder; CDJ 2SR SNz &1, kI TE
LTz ONTEBENOMETENI LT,
FMEROEGERKOONDEKE LKL 2o
72, UhEd, ZoHm20E82R284S CD
E T ICHE SNRBHALE 2o T D LI
SWwdizwv. 72, DBD (BidEMATEIREE) <
—FEZIZ L E L TCD & Z DDk
B &0 b kRS (ODD), HEX
WMo % @kRiE (AD ~ HD), Bakath ARgkEsE
(ASPD) L ORMICHMLBR?DH S & ZRIE
THLL OWEDNDH L. L LEOEBRIE 5
RIEN TS I3V 2 v, & 2 TRIFZE T,
CD 3 2B OfEH, €L TCD Lok
EFELOMBREREHT LI EICL.

NREFE

E VL AE# - e vy — MBI RBROKRELY
B CHA % FE M L7z, 2004 4F 12 H ~ 2005 45 2
A SEE R ~NFBAT L7307 209 b,
FEzEoN/23004 (B 2814, K24%) %
MHEE Lz, IREFICHAES (Wender Utah
rating scale; WURS (Ward et al, 1993), B X ¥
DSM-IV-TR @ AD  HD, ODD, CD ®#Zlkik
HEAHMEHICEZ TEREHCF = v 7§52 H
MzEd) MLz BT, dfEou
BICHDLEDVRERTHL DRI )KL
7o 72, FEEHOFHAMEERED ) LK
L7z#% 714 (B 574, K154) ZiHE %z Fh
L Psychopathy Checklist: Youth Version; PCL:
YV (Forth et al, 2003) ®OFFEZ L7z,

BREEZE

(DCD & AD ~HD ® #i &, B X O°CD &
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AD  HD » M4

X5 305 4D 9 H DSM-IV-TR @ CD #Z a8
HOF v 712X Dy L2 #1E, 113 44 (37.0%)
Tholz. THNIIHBEMZKIIBITS CD OME%
FaEMs 8HEYFE T GERES , 2004a; Harada
et al, 2002) & §AMAAOImE LKL TH4 %
bortlbhsb.

AD “HDZHCF = v 7 Ta&4 L2 #1Z 133
% (436%), WURS T 46 UL Fix 99 4 (325%)
Tho7:. HEADBIEMRIZBITFZH58 T,
4% ~ 70% i (Bt &) £ TRLV (IRkE,
2004b; BFA &, 2001; M, 2000) 2%, Thok
H_MUE, 4l oid R mi (2 =Bl Tl 2
Of:.

X5, CDICHY L WHTIE356%, CD
WM T HAHETIES75% B ENENHOF = v 7
TAH “HDIZEY L, WEEMICAEESRE
SNz (p<0.001). R I N Tz AD
HD & CD OBRMEZBRT LA TH - 7.

(2) CD O Wi IZHZE I TnW 5 15 HEO
AL R AT By O

CDJER D 15 FEHOATE IOV THF- 54 &
To7z. 1R (B~ ERE] [z [
BORBUK] Lo 7z G AT, 5 2 T T8
1 5l & ] T ] MEwslnl Tas] &
Vo 7 BT A, 55 3 TR T [ [ [ R
fr e i o J2IEHE | [ NS0 3 B 5RES 2 A7 4 | [0
Evo e I ANBCRT, B 4RI [HRE ] (1R
Al Evoiz “HWBE" BENTIRERE HIT
SNARFICE LD SN

MBEEATEIAZ ) Vo 2B bR b v
Zri, ENSHIT AR BhHLH L EER
LCHY, HmoJUsAmim G54, 1952) %
PCL:YV @ X 5 IZIRMD [Z R 1] O
HHTAZENZYTHLILZRBELTWVAS.



I W %

woB R

F7-CDERDZE2TH, Gk, BE, B¥Lnv
o7z covert GEATIN) FERDIAFAEL TV D HE,
CD JERD AR & ZBIET 5 W REEAS H W & &
N C\w5 (Biederman et al, 2001: Loeber et al,
1991). 2K TFIE I D covert JEIRTH D, 2D
TEHL O EODIREEE LTI A2 L0741
AXFTHIOL VLS. I35, HIHTIC
(B ERe] [HeR] THEALIR] D350 & F -
Tz, TS IIERILIEFE D % TRERIWIZ,
FROBERNFEOHEAEOFIICHME L THEH S
TERBNRITEIRATH 5.

(3)CD & Z DA DFEE DR

DBD ¥ —F#E&IFEH L-RERYIM 2 &
BELZETVICHEBPED I HITHTITE
B OhEBE Lz, SRIOBETIE, AFEOR
BV HoHREzHsZEE BEDTER),
BErEOBEH IR — MAD (FEkofbHk), W
#CThsb, €T, BEOEMIIOWTIZDBD
B9 % Bt VB ZE 2 w7z s g, 19k
DIFHN D W TUI A O AL WATE O TRl
ML CTEWIEENEIESN TS (Gretton et al,
2003: Rowe, 2002) PCL: YV %, ZhZNH VT
WA R 2 HL AN T2, TOET VIO
TS 2o 72 (K 1).

T3, ANERAKSAERIC AD 2 HD OFEE A8
»HAHZE (AD  HD ) &, /MERhaEgE s
2 O Ry, ek, od g EE (ODD JERE ) &,
HAEMOIELT (covert JEIREL, overt JEIRE) &
W EDOREMRE RS> Twa., ik, AD S
HD 232 DOk A AL BATEI O ) R 7 %L
HTHsrZ LT 5L DOMNEETLFFLT
W5 (Farrington, 1995: Hinshow, 1994: Loeber
et al, 1995: Mannuzza et al, 1989: Satterfield &
Schell, 1997).

R, ko A2 Pl 4 52 2K (PCL:YV
Br) RN LTHETLIERNE%E 2 5. PCL:
YV 2w T, Hare i2 X % 4 N 78 & 2305 <
ZIFANLNTWS., ENUE, FHRITHREY
et NBIFRRREIC B3 A 47+ (interpersonal A
1), EEAACWE, BRI XRWMICHET 2K
(affective ), 1TEEM OB - MEETH P
\ZB83 A KF (behavioral KF), BAt&: - 40
SEMEORRRBICEE 3 5 (antisocial A¥) T
5. AWFgeo A2 X i, (a)) behavioral
W13/ N 24RO AD  HD I 20 5, (b))

affective RT3 HEM D overt IERE 25, (o)
interpersonal [K-& antisocial K- 13/NERHI%~
IEZAD ODD JEREN S, FNLFN—EDE
MRER->TwhLEZ N, ke LTI,
DBD ¥ —F#&llHh 5L, ©9LH AD
HD _ ODD _ CD _ ASPD &\ 9 E#RIY 7 1T T
(&% <, DBD OFKIERD IR A %
R 3 2 2 OBERIIHF LT, AL HREN L
ETHRLTWDE L) ZEIRINT, vz
£9.

1 :DBD &fEIR & PCL : YV & facto DiEiE

Bhi)IZ

AfgETid, HRR&AEzZzMH L z0T
reporting bias # ZE T 2 LEVH 5. £z, /¥
A2 DVERNZ B 72 > TUZ B 722 R R 5 R 3 %
YEo TIRGHMEEL TWB Z L ICHIEEDFLETDH
5., 20X BRBRICL 2D ST, KRR,
Fx0MBHY, PCL:YV % T DBD O
IR EFERTFH E N D Psychopathy 451k & D B4R
= W AT B I CRET L7z, b 2SETR
WOWFEL LT, ERNLERZIHLEHATS
BOTHA., T TRREOEHED-0, RO
— BB R PR L TR L7, BRI D LTI B
HEZBLTIIL V.

B

ARWFZEILM i AR R &R E, %5 0N
HRLZHZ ZAOREFHOBKIZL ) iThbh
72, RIS SHI K BE o R AEOER, B
ROBRE OERRICBILBE L EiFE .
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P17 4R 11 A 16 HA5 11 ) 18 H £ T 51 MR B 2 gk L, [H AR E ORE & HHIc
B 2T oA ] &2 FRIC, FEM 22 7412 LThME 2175 720

FRI84E2 H 14 HA2 5 2 H 17 HE T 2 52 MR HME 2 946 L. [ RG AL M8 2k 06 =248 7' 1
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BB & IS, FERE R, MRl v v —, . TR, SRR L
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