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Brain Regions Associated with Ambivalence in
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Objectives : The present study investigated the brain regions that correlate with ambivalence in schizotypy, a latent personality
organization that is proposed to precede and contribute to the liability of developing schizophrenia.

Methods : Using "F-FDG PET scan, we investigated the brain activity of twenty one normal healthy subjects during the resting
state. Questionnaires, including the Korean Version of Schizotypal Ambivalence Scale (K-SAS), were administrated after the
scan in order to assess the self-rated individual differences in ambivalence.

Results : The Schizotypal Ambivalence Scale (SAS) scores showed positive correlation with the metabolic rates in the left
parahippocampal gyrus and the fornix. In contrast, the Ambivalence over Expression of Emotion Questionnaire (AEQ) scores
showed negative correlation with the metabolic rates in the right putamen. Although scores of the two ambivalence scales cor-
related positively (Pearson correlation coefficient 0.477, p<0.050), there was no substantial overlap between the neural correlates.

Conclusion : This study suggests that the hippocampal complex, which dysfunction has been reported to correlate with im-
paired information processing in schizophrenia, may underlie schizotypal ambivalence. (J Korean Neuropsychiatr Assoc 2006;
45(3):191-198)

KEY WORDS : "*F-FDG PET - Schizotypal ambivalence - Hippocampus.

N = Che Qu|2 of7ihd-& Falitdy e 34 F4 (funda-
mental symptom)  shekal AEstQiAIeh R =}
F7}77d (ambivalence) & Eugen Bleuler'7F AAR A7} AxpalQl Jawzglely] ok 9ol olgk(associa-
A (schizophrenia) o|ek= W7 874 Hgoz Hiyst
gojoltt. Bleulery= "$H7HA] Addolut tiidel disiA A

= 7148 SAle] A83H Mgt (tendency)’ o2k

tive slippage) o] uh& o]x}49l (secondary) Zolgty &
it 4Rl tiiel disk Hrks i w), I ok
off WAso] Qli= S EF§sle] MFstE s v
3 AAEAY $xkES- <14 ojglo g Qlslo] o]t ¥

ofj

HSUR: 20054 108 149/ HAIREE 2006 38 22

Address for correspondence

Jae—Jin Kim, M.D. Institute of Behavioral Science in Medicine, Yonsei University
College of Medicine, 696—6 Tanbul-dong, Gwangju, Gyeonggi—do 464—100, Korea
Tel : +82.31-760-9402, Fax : +82.31~761-7582

E—mail : jaejkim@yonsei.ac.kr

2 H7E BHS|T HARI|SHEARYS XI/(A050495) X 20044 T HAM|CYS!
o3t skad Tl X0l 2loted O R0 T Y,

J Korean Neuropsychiatr Assoc / Volume 45, No 3/ May, 2006

Fapgel ezt EAfst], o)z Q13 shitel tiakell diaia
M2 tifERs o] FAlel =AA T ole|d S B
3HA) Fshar of7ht ol A0tk Bleulert Azbstoich.

F7HFoleh: MES AN BRFo] A 4
HE AL A7kl AupaA] A3 chekst ddela) Abg
¥7] A&Ee Freud*V & 978 4449 dialst

191



Halolof eI 2Rt W

AP L dold + e A4AA Hdeldez s
or, 7ol W Aso] AURA FEsAY i
e 2yo] disstel 2717t £33 A olrt Aozt
shltt. ]2l ét Freud] 82 W7t @3] g4l
WO SO B ARE ni R B oA Blofu)
e GOl BEE 5 9le HYSE g

= R R Kernbergi} Meehlel &J&f 1
Bdo] o] EuiEgith Kernberg”s AAA QA &
Aol EFA o7 watEE= 7S 2 (splitting) ©]
k= o)A E FEiA “‘ﬁﬁwq Kernberg: %7]
Al Ssf UAiste WAl Y] e T

ol

a)

>y Mo
J

o ¥ 2 ol 3:&

~N

HA 23 A SR EL% frdshedl, A 147l
s, o)F A7) gl Eholeks WolZ|AE A

3o s3inh 3, Meehl” & AE#A-29 7
(stress—diathesis model) & F3|A] AAlREAR ] ut
Aol ¥ AVELS BFF ME@% 5}
oleka 7hgalsim, olelet WEEA
ghal skt &, Meehl2 éﬂ*ﬁr—oé

op7ibge) ot Yakdel 2448 (schizotaxia) o
3k R (schizotypy) 22412 7ol F5519
ov], ARl ANE #2E 5 ol WHHEn T
37] o8l REs A o)k

F7HEEE olMd

[o)
F1E gtk

ofe] Aoz AHgHolshEe
Fohi, 1 B ATAEEYE Hrke B
et b 2 ol 3 shbke 4350 Py

& UEE 1984%3 G‘JiobPu %2 % (Intense Ambiva-
lence Scale) & 7Wabslgich o] AT oA afrpzrA el on|
= 3 ot EEof gl £ ) v HAol &
Aol sl &k AH ele Meehld] Fo7 %
Az Sk o] ARE PR H4el faT =T
DESSLSRAS = o o q
7 aEol, FAReln ) Pl e wesh
ol otk 1latol, JARA ol s 3|

FH

m&
o

i
ox rlo Jm ox

A (Schizotypal Ambivalence
Scale)” & 7skict Kwapil Y& A5 E o)
047 4 ATE & A7,
JA 7;' 72}0}]; o]zsﬂQ
=il E'_I’j}‘li% o, oleist An
E SHE HEye

EAehe A4

ot

Y.C. Jung, et al

38 (schizotaxia) Y& A R|sh= 27dojth
AARLE g A9 gt (Korean version of
Schizotypal Ambivalence Scale) & o]-83 SP¢] 93 7Y
BEon, 11 A2 e} st AEEdc s
5 %10)9_ AARAY gz}t ol A oFrhzA 2-1/\7]. e
= WA AAE vwsE 4
]

A=
3, B PIAEE Holt JARAY B o

20 T I 600
4 ATE BOAR 25 5 tE S 9%
2tolg Holx ookt AHE Bard vt Qlth
AT 534E FAREY Al smakg
o] gate] F7HFE T A ¥ Y9GS dotr izl 33
o} 53], £ A ARG St A EAsks S
XS] WS tdo R s 3, BARleA Exis)
v gy A3 Ao zAe] ity s gasha
Zb il om, wpeba] FAlEd 8A7} obd W S
dow FAREY FHHe] et H diAF 54979
TAE Sk Egh & Aol e T e AR o
& WHIAHEE ARESISlET, o] HAIEdEe] A3
Ao RA G W WdRlo] AT dEelN BEY
T Qe AR S Es] flEiM FAlREE
P77 A & (Schizotyal Ambivalence Scale)” 9lol 4
[e)

2
=31
ok
1o
O

71342 £ (Ambivalence over Expression of
7 AHgSkith MR

& Eddo} she 4
=

Emotion Questionnaire)''? %
a9l PraAEE A 2
o4 BBt PR Jug HYar) sla) A
ETEN old AT PeM Azd 1% (psychological di-
stress) Zh= 3ol AT T4 (symptom) #H= A3to]
e AoR YT mebA, & AFels JARdy
o] 4 dEo 2 R HEE & e A
o ool:7].7l— 51% ;z%zﬂ Ez%_i /\}\g_o}oi th _‘:r }7&1@
e Azt 01“15} *‘#{ﬂr?ﬂb %%bxl :LEII ZHM &
J

&
=
=
]

¢
1’.1

1123

g

o
TS A AqARElel BRI 2199 H RIeR 7

J Korean Neuropsychiatr Assoc / Volume 45, No 3/May, 2006



lo
02
J
[
0
o]
o]
i
02

Y.C. Jung, et al Aatol

Table 1. Brain Regions showing Correlation with Schizotypal Ambivalence Scale (SAS) and Ambivalence over Expression of Emotion
Questionnaire (AEQ)

Coordinates

Region Side Voxels b
X Y k4

Positive correlation with SAS

Parahippocampal gyrus, Hippocampus Left 402 4.63 -14 -36 -8

Fornix Left 94 4.10 -34 ~48 8
Negative correlation with AEQ

Putamen Right 21 403 26 -12 0
p<0.001, uncorrected
Table 2. Brain Regions showing Positive Correlation with Mood Awareness Scale (MAS)

Region Side Voxels Y Coordinates
x y z

Middle frontal gyrus Right 88 5.04 a4 56 22
Inferior temporal gyrus Left 73 3.95 -42 =12 ~-44
Pre central gyrus Left 71 4.40 -38 -14 36
Parahippocampal gyrus Left 103 510 -20 -16 =30
Insula Left 244 4.45 -34 -26 2
Cingulate gyrus, posterior Right 36 415 24 ~26 42
Caudate nucleus, tail Right 42 4,07 30 —28 0
Paracentral lobule Left 47 444 -14 -28 46
Inferior occipital gyrus Left 31 4.00 -32 ~74 -4

©<0.001, uncorrected
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Fig. 1. The Schizotypal Ambivalence Scale score showed positive
correlation with metabolic rates in the left parahippocampal
gyrus and hippocampus (A). The Ambivalence over Expression of
Emotion Questionnaire score showed negative correlation with
metabolic rates in the right putamen (B) (p<0.001, uncorrected).
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Fig. 2. The Mood Awareness Scale score showed
positive correlation with metabolic rates in the infe-
rior temporal gyrus (z=-44), the parahippocampal
gyrus (z=30), the insula and the tail of caudate nu-
cleus (z=-2), the middle frontal gyrus (z=22), the
precentral gyrus (z=32), the posterior cingulate gy-
rus and the paracentral lobule (z=42) (p<0.001,
uncorrected).
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