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MRI for reading mind :
An fMRI study of recognition of self and others
Yoshiya Moriguchi

Department of Psychosomatic Medicine, National Institute of Mental Health,
National Center of Neurology and Psychiatry

—( Abstract )

Alexithymia, proposed as a common personality trait in psychosomatic patients, is
characterized by difficulty in identifying and describing the feeling of the self. On the other
hand, alexithymia has also been found in a broad spectrum of psychiatric disorders featured by
a dominant disability of recognition of others’ mental states or intentions, suggesting common
(neural) components of representing self and others. Using fMRI, we investigated the neuronal
basis of 1) mentalizing, 2) empathy (observing and judging others’ pain), and 3) the mirror
neuron system in alexithymia. The results from the mentalizing study showed an attenuation of
activity within the right medial prefrontal cortex (MPFC) in the group with high alexithymia.
Across subjects, activity within the MPFC correlated positively with the mentalizing score and,
most prominently, the ‘perspective-taking’ score. In the pain-perception study the alexithymia
group showed attenuation of cerebral activity within the dorsolateral prefrontal cortex (DLPFC),
dorsal anterior cingulate cortex (dACC), dorsal pons and cerebellum in response to painful
pictures. Furthermore, alexithymic participants scored lower on the pain ratings and on the
scores related to mature empathy. The alexithymia group showed rather stronger activity in
mirror neuron network, suggesting that individuals with alexithymia incline to a more basic
level of understanding of others’ intentions. Together these studies highlight a common neural
component supporting the understanding of the self and others.
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U CIRE] - ZE[E o iRRe (FHEE) 2E <, 72 RiE
MENBEZGTHEENIDOPIRKOERTH 5.

— 7 S/NI/INE L, RIS 2 1L.5T DGE
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(SIBIQ? Fir£H4), the mini international neuro-
psychiatric interview (MINI'Y) ] % 47 L 72. X
TOREREEMINIZ TOE OB & Rz sl &
WHERE N, XHICSIBIQIZTTLHR IS A IT7D
HHEIZBH Uil TERE L, SIBIQ & TAS-20D
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$ & LU TIESIBIQ % fitifT L 72.  Z 7113 the Beth
Israel hospital psychosomatic questionnaire™® % %
IZULT, DEREDEN % H T 5 H5EICZ DIE
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7. UTO4DOTFRRELD %%, 1) empathic
concern (fth1#& D LK EH L), 2) perspective
taking (& DO AHIG S %), 3) fantasy (1%
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matrix, 256 X 256 ; 1 NEX ; FOV, 31.5 cm ; slice
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A2 TW5H 5 -HFHE” 2URL, Thhid
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EEPROMEBRIEFEC TH 22, WAER
KR TOEVERE W, RO /3T 4 —
£ 13 TR 4000 ms ; TE 40 ms ; flip angle 90 ¥ ; in-
plane resolution 3.44 X 3.44mm ; FOV 22 cm ; 64 X
64 matrix ¢, 3mm (0.3mm gap) DX 74 2T, 208
fifl o> 4= o> EPI {5 % £5 7=,
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Mk WTE, 7= A4A—3Y a3 vyD=AFEDEKN
DL AHY D 23713, ALEXEED 2 AH B
o7z ([P | NALEX -4 17.2 (FEHE(R 2% 1.9)
> ALEX 14.9 (3.5) , T=2.31,p=0.030 : [@tJM:]
NALEX 9.5 (1.7) >ALEX7.9 (1.9) ,T=234,p=
0.026). =¥ b v — )Lk & IMRI oG 8 % e
#5945 &, ALEX, NALEXD2fHIc@L T,
AR i T, AN — SETEAS A, (0 SRR - R Pk A
JAM AR AmE AR o h, fEROME L K
L7- (Figla). X527 — T THKT 3 L,
ALEX {2 35T, A S i B OO SRR EG T A3 &
57z (Fig.Ab). X 512 Z DAL OMkiG B % IRI O
perspective-taking & 1E.D Bk % 528 7= (Fig.1c).
<@ >

IF-—Za—urvEHIIBNTUE, 3V he—
LR & iR B &, RiEE)EE, & B\ IZUETHE
EARILOHET S IS5 —= 12—y BEEEED
WG AR 672 (Fig.2a,b). ALEX T2 Z DOfH
WUINALEXIZHEL T, D LAXDIRIELTHD
(Fig.2c), % @ M6 812 IRI D perspective-taking
EFXADHBI %R LTz (Fig.2d).
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Perspective-taking scale

Fig.1

Brain activation in response to a
mentalizing task and its attenuation
in alexithymia (adapted from'®)

a : Brain activation in response to
a mentalizing animation task.
MPFC : medial prefrontal cortex
TPJ : temporo-parietal junction
TP : temporal pole

b: Lower neural activation of
MPFC in alexithymia group.

c : Positive correlation between
neural activity in MPFC and
perspective-taking scores.

r=0.48, p=0.0012

20 25
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LTI, ALEX®D /i, NALEXIZ bR T A%
AR < 3l L TuZ=. (NALEX -4 23.8 (fi
fM7£3.0), ALEX 21.0 (4.3), T=2.08, p<0.05).
fMRI % FHWC, RIS 3 haG8i4, 2> b
O — LIS B T h e ik B &, PR
R BRI, B/ NAMARTEETE, O S
(LRIESEYY), TUATESE QUORTER), IR, Mk
W (WS / k), MMz £, FEICHC A A
%22 T % & 9 7 pain matrix (2 35V TR YE
ik b7z (Fig.3a). D pain matrix DH T,
ALEX TiZ, NALEX!ZIU T, miikmE], 255
RITBERATEP 22 £ O & 0 GRRI0 CTIATH 2 WS BHLEE D
THIRIZ 51 B BREIK T 23580 67z (Fig.3b). &
BB/ TaivEE 2 ETHENCBI DD O e Z A,
W)X ALEX C & 0 JU#E L Tu7z (Fig.3c).
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ZZ Tk, BRI AR, 51585 h &0 0
LT, HCOEHORA - ZRMOMEETH 57
LEYHA I 7 2 ACRANIORED —DDET I
LLb A, TLVRIYHA ITERRIHKRA Sfh#
BROa YK =3 b (LOMG, g 37—
S -0 V) ORI AL Z 12k 5T,

(b) ALEX

© =24 -18 68)

Neural activity in ROl (center
Lt superior premotor cortex

10 s 2
IRl perspective taking score

F OO IEOERIZ OV THE L. F
F, DOHGMEICEVTL, TLERVHA 3T
TiX 227 BEZITIK L, mentalizing D BEHEK
THRHBZ N, X5IZOKEIK NG
O P EERTE O R B O MK T2 &k - T
HXh, X5ICERBNIX, perspective-taking DRE
HEmEBRAE D 72, ZhE, AT - ERM
DODIFEDAVR—F Y PERLTWEEELLN
5. PEROWME D 5 & [FEBAI 23 ARk - XA
BEEIZHb-TOBHRAAH DY, KiFETIO
BV A3 perspective-taking f 513 E MBI & » 72 Z
LiE, EbvTrYhIELILNS. HC,
BROMFEOLERR T S Z &%, [A5 &Ik
7= i perspective 220 | pilZlBWTHEL T
B, 2F0, HEORMOREE (7TLvHv 43
7)d, HEO [FR(E] XU [ 2 & 58H meta-
recognition| DOFEFIZEHEETNZ DTV, &
FBABHZELETELS.

iy, 39 —=—a—vyEIIEL T, kD
WHAE T LT 39— 2 —a ik, B
Sh-hEOEEL, MANOHCOIEICET S
dv b —sEERADESLZEIZLD, O
AR ZALIZKBMHEPETH D, A%

Fig.2

Brain activity regarding mirror
neuron system in alexithymia
(adapted from')

Neural activity during observa-
tion of movies of goal-directed
hand movement in (a) control
group and (b) alexithymia group
(premotor and parietal cortex)
¢ : Increased neural activity in
premotor and parietal cortices
. in alexithymia group.
! | d: Negative correlation between
¢ neural activity in the left pre-
motor cortex and perspective-
taking scores.




DB LV FIEMEIC ST, KO FEBNE LD
ThirEEbNE. TLFIHALITT, 2O
WIS —=a2—avnkdk, Hfizdtr—/3—
Ty TEEDL, KOFIRRY - AP 2 PR
DAHNZZLIZFO R B TH B LD T LI, i
1B perspective-taking, & 2 WME A X ERD LS
T, KO AMORXEE DT 2 ERHINEES] & I3
580DEEZLND. X 51T, ZOMBONKGTEE)
7’ perspective-taking & IZEDOMHEAEZFHE > L2 5
BEiATE, ZOHMNIT—=2—a v, HiE
BRIz 3\, mikD mentalizing DHEN) & HEFS 4
3 7= DHIEKE LI D55 28, K0 IR 2 fh
FHROIYR—F Y N TH B LS éhé
fMRI % A 7208 AU 53 2 G AT 7 JL I By
LTiE, KEBURZENZ &12, fili#OR A D%
AR UZEA, BOPEAERZITTOELTE
(B2 S &) AR AZ 2T 72 & 2 ICHGE)
9% % v b7 —2 (pain matrix) 2MEE)§ 5 Z LA
R o, ZHIAMOEROIEE (shared
representation) #& L CTW3 &L 65N5. 7L
FUHAITOIN—-T T, BEHAWAZTT
W B8 A O RN MK <, TAICB T 5 4%

(a)Pain > No pain

() ALEX < NALEX

ﬁ.m

Wo@ §

(c) ALEX > NALEX
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BREDM S DK T RH B I nbhrb. X5HIC
MRIZ W22 0 — TR T, 7LvF 44

123\ T, pain matrix DHC X 0 ZBHIMN 25
FRIZ B W TOREB DK T ARD S h . 7L
FUHA ITIERFICHARGET [RREFIE] LR
NEN, PLTEERFLNS723DTIEEL, &
T ORERPERS &L EI1ZBDH % & 0 RN kg T
bhHrLEZLND.

=A

B
TLFIHA I T7TENRIC, EHFICEDS
HEE OO RERRIT A T - 72, AL, K
UMD L AERRT 5 Z L%, B &I —dhEih
7=t i perspective A FF D MEN H B il oAk
WLTED, 7TLVFUHITICHITSEACORK
ﬂﬁio & U'metacognition DFEEA/RIE S iz &5
I, PRI, & DI FITHERE - RRIE OHlENC
%ﬁéﬁﬁ@@@ﬁ?éﬁb TLFUHITIC
&, ARREENIC & Tl 4 Ot ORI OB 5 A
R X7, AO - hE OBRORE IS A%
BICBMR L TH D, FodEEE L D OSERR
PP ICEHE L ER AR > T3, L E 2 5N

Fig.3

Brain activation during observing

and judging of pictures depicting

persons under painful conditions

(adapted from*")

a: Brain activation during
observing and judging of
pictures depicting persons
under painful conditions

b : Brain regions showing
decreased activation in
alexithymia

¢ : Brain regions showing
increased activation in
alexithymia

DLPFC : dorsolateral prefrontal

cortex

spi Ins : insula

Al : anterior insula

Pl : posterior insula

IFG : inferior frontal gyrus

Thal : thalamus

cACC : caudal anterior cingulate

cortex

S1: primary sensory cortex

S2 : secondary sensory cortex
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