factor related to the aggressive behavior problem aspect._Subjects also
received Behavioral Assessment of the Dysexecutive Syndrome test:BADS
test (Wilson. BA et.al.1996) . This test was developed in order to sample the
range of problems commonly associated with the dysexecutive syndrome.
This test consisted of 6 tests and required participants to plan, initiate,

monitor and adjust behavior in response to the explicit and implicit
demands of a serious tasks. A profile score, ranging from 0-4, is
calculated for each test and an overall profile score is produced as a sum of
individual test score. MRI and 18-FDG positron emission tomography
(PET) were used for structural and functional brain imaging.

<Case 1>
Mr A ,a 28-year old man with junior high school education, has suffered
from psychotic delusion since his early 20s.Mr A’ s father was a mild
alcoholic, but otherwise his family were unremarkable for psychiatric
disorder.

Soon after he suffered from psychotic delusion, he was brought to a
mental hospital by his parents. He was diagnosed as a paranoid type
schizophrenia. He has been taking haloperidol 12mg/day and
levomepromazin 150mg/day.

On the day of the offence, he had a delusion that someone said
malicious things about him in a downtown area. He took a taxi with only a
little money. When the taxi arrived, he could not pay the fee. He suddenly
showed aggression. He hit the taxi driver’ s face and ran away. The driver
required 4 weeks for recovery. Mr A was arrested soon by police and

underwent psychiatric evaluation.

<Case 2>
Mr B ,a 24-year old man with junior high school education, has been
treated for simple schizophrenia.Mr B’ s family history was unremarkable
for any psychiatric disorder. He was cheerful during his childhood. Since 14
years of age, he showed social withdraw without a clear cause. He did not
have an obvious hallucination, but his personality became for lazy by
degrees.
Sometimes, he suddenly roamed around and was taken into protective
custody by police. His last prescription was risperidon 12mg/day and
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alipiprazole 12mg/day.
On the day of the offence, he had an delusion that a neighbor said

malicious things about him. He showed acute aggression. He was angered
and physically assaulted the neighbor. His neighbor need 4 weeks to
recover and he underwent psychiatric evaluation.

<Case 3>
Mr C ,a 36-year old man with high school education, has been suffered
from “hearing voices” for 3 years. Mr C' s family history was
unremarkable for psychiatric disorder. Soon after he suffered from
“hearing voices” , he started to going to a mental clinic. He has been
treated as a paranoid type schizophrenia, taking risperidon 4mg/day and
haloperidol 1.5mg/day.He worked as a professional ski player since his
early 20" s, but approximately 3 months prior to the offence , his ski team
laid him off. His “hearing voices” became worse and he stopped attending

hospital.
On the day of the offence, after he drunk 5 pints of beer, he showed
aggression. He hit and kicked his friend’ s face due to his “hearing voices”.

In result his friend need 3 weeks to recover and he underwent psychiatric

evaluation.
[Results])
Case 1 Case 2 Case 3
PCL- [1st factor score 5/16 1st factor score 5/16 1st factor score 6/16
R nd factor score 15/20 2nd factor score 15/20 2nd factor score 11/20 |
test [Total score 20/40 Total score 20/40 Total score 18/40 |
BAD [l Temporal judgment 2/4 |1 Temporal judgment 2/4 |1 Temporal judgment 3/4 |
S 2 Rule shift cards 3/4 2 Rule shift cards 2/4 2 Rule shift cards 4/4
test  [3 Action program 3/4 3 Action program 2/4 3 Action program 3/4
4 Key search 3/4 4 Kev search 0/4 4 Key search 4/4
5 Zoo map 2/4 15 Zoo map 0/4 5 Zoo map 1/4
6 Modified Six Elements |6 Modified Six Elements |6 Modified Six Elements
3/4 0/4 2/4
Total 16/24 [Total 6/24 Total 17/24
MRI |No abnormal detected No abnormal detected No abnormal detected




LF'E'I‘ Significant reductions in [Significant reductions in [Significant reductions in
FDG uptake in medial |[FDG uptake in medial [FDG uptake in medial

Pnd lateral prefrontal |land lateral prefrontal land lateral prefrontal

cortex. cortex. The abnormality |cortex.
of the parietal is biased
- B moving - -
[ Discussion]

From the score of PCL-R test, all subjects displayed moderate
psychopathy. Furthermore, their high 2nd factor score means indicates
that they are strongly associated with a socially deviant lifestyle, including
delinquency, aggression, boredom proneness, irresponsibility, and absence
of long term goals. This factor shows selective relations with conduct
disorder and adult antisocial behavior defined within the DSM.

The abnormality observed by the BADS test might be correlated with the
significant reductions in FDG uptake in lateral prefrontal cortex. No
anatomical abnormal findings were found with MRI but all subjects have
significant reductions in FDG uptake in medial prefrontal cortex.

The result of this brain PET is particularly important because the medial
prefrontal cortex is a similar area which Damasio et al. (1997) reported as

the main cause of social problematical behavior in their legion study. It

might indicates something not classifiable disease which includes both
aspects of schizophrenia and " aquired sociopathy "  attributed to
“sociopathic disorder” from DSM IlI. We need to gather more data to
answer this question. To our knowledge. this study is the first study to use
a mixture of PCL-R test, BADS test., MRI and PET for patients with
schizophrenia who committed violent offences. Although they are
anatomically normal, we discerned the functional abnormality using brain
PET. This fact indicates the importance of using PET even nothing
abnormal detected by MRI.
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REHANEE ST OMBOEREDER -FMICHT RN

miRET
EiIfif-BEt s RRRRUARIIENEFHRS HARA

ChETHBAEEZELHETIMEZMMEEEICE T2 LERE R, dRBFOHMMOEE
fEh, BIERE TOHRXBLVTNoOMEBORLEELGELEST, RLVEKRTOD/\—Y
FIT4E, FOMBLEERTH-OOHEE (BB 1998) THAHEEAON TV BETH
BEERETICBITADETEAAVOE L, NRITHEOEERICHLHE AN EIHEZ IR
FTEEZELTR—LI YN TFRAMONY LT AR ELOET HREZRENLRRBS
hTuha,

LAOLEFD—ATIE, —SBOMELRMERE BV THRTMARLALIEN HLA
THEY, ABOMLAREAFEORETEAGIETAETLEOERRUBRF AT
L2 (EMBEL)CHVT, SIeAHELZHIA-HREE THEZBEATHELS.

COTENSEFARFBTRAEERTHOATVLIMERAREEOAMRICOVTHET S
ELo-BMERBREAMENSETIO—FTRIEICEST, RESTHEAMARL LU
REAESORSENE - OMEEICOVTHFEEZTTLA.

FLTRAFERABLTVWATAM ST —OEBLLLS5HBEOREIC OV TORTH LU
EFRIIESHE THREAT .

FETARYTY—LEHEANE
WMS-R — RERE
6 WENRE — R HBIEOFME
The ‘Reading the Mind in the Eyes’ Test —i D iREE
lowa Gambling Task — EERERE
the Frontal Systems Behavior Scale (FrSBe) —RijEEZE#SAE(ZRYd 17BN R BE

L= I I

1. WMS-R(Wechsler Memory Scale-Revised) B &R TI7AS5—EIBEEE

BABWMS-RIE. BESLURAOREOELAE GEMRE. RGRE. ZiRtEeE.
FEEMRE. NNEESBEERES) 2@ T 5-00RETHY . —A—ABANIC
BEIND, CORFIREZORBEMES 52T, RIERFLZNET HEENS
BRELLTLHEATES,

B WMS-R [, SEXELRBOMEERAE TESLIIZ 13 D TFUREICFI>THRAR
ENTWAS, ChokFELHDRABTHOL ER" BEIhoNARBALB/ONLLDT.
DIHRS—RAEREICH T HME 1Q LELHHPEHLERTELH>TLS.
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2. 6 {KENRE (Wataru S, et al. 2002)

BAGRMN BB R 48 HUC, 6 WBHEE (EB/ RE/ELA/BY/ME/ B H
BEHINTEY. BEERORMIRFTHMBIEL 6 2OPHoRIELIRBETHS.

Blair & Cipolotti(2000)DRIBMARIZSLHLETEY | ORWBHOEE FREAEAATR OB
HREFEZRLTLAEOBENLINTEY, HEBMORKEEEEETE, BHORNE
RAarEESALEVLSB|ENHS (Young 5 1995) ,

3. The ‘Reading the Mind in the Eyes’ Test Revised Version(BMWSHFEDEZTILN\AZ L
PRLTLDIEEZHAMSIEN)

REROBDBATZTHAOUVERLATEY. ThERTHEOEATLAILPELTY
HLZEHRAMOBETHD., ROELXOEHMCEMNS. TRIZHAZHLWVEEZ4RT
R(EE S BAD DOER' %8 EL TLVA (Simon Baron-Cohen 5 2001) ,

4. lowa Gambling task

lowa Gambling Task (Bechara, A. et ai. 1994) [X. EFOERARERIZH T AEET RZEFiE
THRBELTHAESL, ERAIFEIEECREHRICRBOHIBER TIXIFRMIC
IGT DAMIAMET T HEMBETATINS,

COBRETIE. HEEHIC20 A0 —LAOEENEZOAS, TLTHAEIL4 D20
—FDWUNSH—FERBIRT HOEH, ThEhOWIZITHMEFIENBRESA TS 4D
DUDSE, 2 DTN SN EOELRELW. £5 2 DITWEMIZLEULHE
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WAL D LELAT LN S ZBA—FEBIRLGSTIIGSALY,

5 WSS 89 S TRIEWIERUE the Fronta Systems Behavior Scale (FrSBe) (Grace, J. 2001)
FrSBe (XATERSEMBEICRI T 21T RIEF MR B TH Do Cummings (1993) [XERERMZITRHE
EEBEL-3 OB H/ HETEBROETIVERBLE, CORBRDEE FTHOBEIC
F2TH, LWVhORHRTEAEREEENECYSS. HARMENEN/ RE TEROMET
FITHAENE . IREAFAR KOS/ KK TERORETRIDG. fr#HkE/ E'T
EREOMETT /A —MNETIILMRBEIA TS, CORBRIZHEL, FrSBe (T FERE
78— B i R ITHEEREICS ML, ChoD320THEMALEE 2 BMICE DL
HLOHETHLA-ME 5 BT T 5L51240-TW5, HRSIZ S5 46 IHE T, 78
L—14 B, RIDE 15 THE , RITHERE 7 HEL 4. ETHREDAHBALEA
LEShE-EREANNETE, FATAICOVNTEANSREEICREL TERE M
T5. REABLNEEREOESVAKEL, 18 RULENRELEZBRARTORETSH
U, JRETHERIE, BENEENER, BNE. R ER. Ai/ME. ATEEEER
AETOMANER IR/ ZHELETHY., FIEETOLOORMBLIMLAIEEE
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Brain volume change related to psychopathic traits and empathy
in community samples.

Kawada R, Fukui H, Yoshikawa K

Abstract

Purpose: Psychopathy is characterized by a failure to experience emotions that are
necessary for appropriate social behavior, such as empathy. These characters are
considered to construct a latent dimension rather than a latent taxon. Non-clinical
individuals are relatively free of potentially confounding variables (e.g., severe
substance use, physical abuse history) that can often complicate the interpretation of
brain-imaging deficits. Our aim was to examine whether a specific association exists
between abnormalities of brain structures and psychopathic traits in community
samples. Furthermore, we explored the correlation between the psychopathic trait-
related structures and empathic abilities.

Method. Twenty-two healthy subjects underwent structural magnetic resonance
imaging and their psychopathic tendency was examined using the self-rating
questionnaire Levenson Self-Report Psychopathy Scale (LSRP). We applied voxel-based
morphometry to investigate regional brain volume alternations, We employed the
Interpersonal Reactivity Index (IRI) to measure empathic abilities and assessed the
correlation with the brain volume of psychopathy-associated areas.

Results: An association between the LSRP total score and volume reductions in the
right precuneus (Pre),was identified. Scores of LSRP primary psychopathy scores were
correlated with the bilateral Pre, right orbitofrontal cortex (OFC), and right amygdala
volume decrease. The scores of the EC Subscale of IRI scores were associated with the
structural abnormality of the amygdala. And the IRI total score were associated with
the right Pre.

ConclusionOur findings not only support the idea that amygdala and OFC pathology
are the central features of psychopathy butsuggests that precuneus may play an
important role in the empathy of psychopathic people, by its agency controlling

function.

Introduction
Psychopathy is characterized by a failure to experience emotions that are necessary for

appropriate social behavior, such as empathy. It has been defined as “a socially
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devastating disorder defined by a constellation of affective, interpersonal, and
behavioral characteristics, including egocentricity: impulsivity: irresponsibility; shallow
emotions; lack of empathy, guilt, or remorse: pathological lying: manipulativeness: and
the persistent violation of social norms and expectations” (Hare 1998).

On the otherhand, there are studies that has attempted to identify the neural bases of
psychopathic behavior. Some researchers argue that psychopathic behavior is mainly
the result of amygdale dysfunction (Blair 2003, 2005). The amygdala is critically
involved in aversive conditioning (Davis 1997: Ledoux 1998), in which psychopaths are
deficient ( Flor et al. 2002; Hare and Quinn 1971; Levenston et al. 2000; Patrick et al.
1993). Moreover, psychopathy is associated with decreased amygdala activation on
emotional tasks in fMRI paradigms (Gordon et al. 2004: Kiehl et al. 2001; Veit et al.
2002). Others argue that deficiencies in frontolimbic circuitry are the primary
contributor to psychopathic behavior. For example, results from two recent fMRI
studies of fear conditioning suggest that psychopathy is associated with orbitofrontal
hypoactivity (Birbaumer et al. 2005; Veit et al. 2002). Moreover, patients with lesions to
orbitofrontal cortex (OFC) often develop personality characteristics similar to
psychopathy and even have been said to develop “acquired sociopathy” (Tranel 2002).

Recently, three voxel-based morphometry (VBM) studies have been conducted (Miiller
et al., 2008; Oliveira-Souza et al., 2008: Tihonen et al., 2008), and has shown significant
volume decrease among psychopaths in multiple brain regions which partly overlaps
with the above mentioned areas.

But the subjects of these studies were often clinical or incarcerated, that has
potentially coufounding variables (e.g., severe substance use, physical abuse history)
that can often complicate the interpretation of brain-imaging deficits(Lilienfeld and
Andrews 1996). In this study, we investigated non-clinical individuals to minimize
these effects. This selection approach is justified by recent statistical analyses
demonstrating that scores on psychopathy measures are underpinned by a latent
dimension rather than a latent taxon ( Edens et al. 2006; Marcus et al, 2004) and by
evidence that psychopathic and nonpsychopathic individuals in nonpsychiatric
populations exhibit differences in brain activity as measured by fMRI (Gordon et al.
2004),

Results from previous psychopathy neuroimaging studies, led us to the following two
hypotheses. (1) The psychopathic traits of healthy community samples share the same
neural basis with clinical psychopaths, especially OFC and amygdala. (2) Volume
change of the areas associated with psychopathic trait, would show correlation with

empathic ability.




Materials and method

Participants

Twenty-two participants (14 females) from a Japanese University were studied. Mean
age was 21.9 years (SD=2.0y). They were screened out for psychiatric disorder using the
Mini International Neuropsychiatric Interview (MINID. All subjects gave written
informed consent, and the study was approved by the _ . Table 1 presents
demographic information.
Tasks

We used a widely used paper-and-pencil self-report psychopathy questionnaires,
Levenson Primary and Secondary Psychopathy Scales, developed by Levenson, Kiehl,
and Fitzpatrick (Levenson et al. 1995). This measure has been extensively validated in
studies of both institutionalized (e.g., prison) and noninstitutionalized (e.g., student)
samples (see Lilienfeld 1998). It contains 26 items and is in a four-point Likert scale
format. This measure is divided into factor analytically— derived primary and secondary
psychopathy subscores, which also parallel factor 1({callous/manipulative
interpersonal style) and factor 2 (antisocial action) of the PCL-R, respectively (Brinkley
et al., 2001).

To examine different aspects of empathic abilities, we administered the Japanese
version of the Interpersonal Reactivity Index (IRL: Davis, 1983; Sakurai, 1988), which
consists of four 7-item subscales. Two subscales were designed to measure the cognitive
elements of empathy: Perspective Taking scale (PT) and Fantasy Scale (FS). The second
pair was designed to measure emotional aspects of empathy: Empathic Concern (EC),
and Personal Distress scale (PD). PT contains items which assess spontaneous attempts
to adopt the perspective of other people and see things from their point of view. FS
measures the tendency to identify with characters, for example, in movies and
other .ctional situations. The other two subscales explicitly tap respondents' emotional
reactions to the negative experiences of others. EC inquires about own feelings of
warmth, compassion, and concern for others, while PD measures the personal feelings
of anxiety and discomfort resulting from observing another's negative experience,
Higher scores of each subscale mean higher empathic tendency. However, it should be
noted that four subscale scores are not all positively correlated (Davis, 1980: Davis,

1983). Speci .cally, the PD subscale is demonstrated to be negatively correlated with
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