OHEEEYER 2019, Vol. 27, No. 10, 1726-1742
Advances in Psychological Science

DOI: 10.3724/SP.J.1042.2019.01726

Rits ARBERMEEEYZEMREARER R
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K 2 M K

(P EBOE R 2258, LS 100088)

#H E RAA AR (Antisocial Personality Disorder, ASPD)2 —F E M RAZICAAAR 3 49 L /7 HAEX,,
R 5L KB Z AP [EFF . ASPD ®9 R X AR F LR E 9 &h, RIAAWZRETARE R A6 T,
MBAREANZRARERBEAKMEMEARGF T, LRAVZ A FEETHFH ASPD &4 KA & AT
EHRER. W RER, RAENE &R LT REFFE. WEEMFAMTEIER A ASPD EATHFHIEH

B, NEifiE, ZRIMEFEFETRIMT BT, EBURRMRMZE A Y S A st ASPD 6995 17 5 £ 474

AT FERY B EFFTaFRAR.

KER RAESAKRER, zAHF, dkew; LT

SIS B848; DI17.2

S kE S A% RS (Antisocial Personality Disorder,
ASPD)J2 5 IR AL AR A0 A AA 45 153 7 R A,
SARgRI S, M E S E TSt e AL
FRJF, 1E# ABEH ASPD M9HH RN 0.2%~3.3%,
TE W) 50 0 e A AR A0 BE K b ke B 0 G 70%
(American Psychiatric Association, APA, 2013), 7E
E SRS, B 32.8%, RN THEER
ik 55.6% (%, 17, 2007).

R P B 753 12 W7 5 48 1F T80 5 100 )
(Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition, DSM-5)#5&F ASPD [
BWibRE, ZORAMM AL 18 %, HAE 15 2 HI
A i 17 5 (Conduct Disorder, CD)AYIESE, HEBR
Kth 2R G, 20/ 6 TR 7 TRk
M 3 0. (D) ANREE ST 5 G AT A Ktk 2R
s QIKTE, RIM T A AH 45 305K 81 22 K
v, A BUR R A Q)b s A
Wl TR, (4 ZE MG v, KR
SR At (5)EFE HABUB A B A B 12242 (6)

Wk H ) 2018-12-12

* R @SR E (2018 YFC0831002); [ K 4t
23Rl 23 4 5 H (15BSHO85);  H [ i i R 2 5 - 8]
B2 H (2018SSCX2017070) .
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%

AT, RPN EE LR B4 TAE A
BATET LS55 (DEkZAR—MGZ 0, RI A5
FOEMFIU G A AT R G A A E T B A
fbo ULAh, ASPD (B FH AL B AN DI RE J7 18 1) 5+
W, FERMAEPITIEGIEER . 125 D Re AT |
TCIETT AR B AT B IR 4745 (Raine, 2018),

DSM-5 1, 5 ASPD AH G HE& A R o 4
(Psychopathy), /4T P fi%(Conduct Disorder, CD),
V2T JC 175 47 5t (Callous Unemotional, CU)%, &1/]
5 ASPD BUFAEZES:, (HOCHREYI, JERAMMBIY
¥ OS5 (APA, 2013),

R P A 7E RO 23 AAK i) DSM-5 AR,
B, B ASPD R — iRy 728 5 L (APA,
2013), AFPRE S R N BR— 1A (R 1, #%
DRFRZ L RARA T HFA . FIFHAERAE A ) F
- AL S E R (R T 2, O B0
B RHINEAR BT CK . A S s R 2 BLSE H
Fr), HAHEF 2 A5 ASPD ¥ AT (Hare &
Neumann, 2009), FF 1 H5RZ | BRARA{ SR
J& ASPD Ay B4 5 . Patrick (2007)INH, KZ%L
PRSP S ERAT A ASPD ARHE, 1L 200 44 53 1
TRAE R # i O A 5T 2 B, ASPD 545 HU 7 A AH 3¢
ZE0E A 0.88(Wygant et al., 2016),

CD J&—F UM N Y B A AR 3 3E [ 5 4F
W4 UC L Y Z A s A s N A R Y . FREE Y

_ =
n
P



% 10 39

XTS5 Ao A% AT AR 22 2R W~ At B FE R R 1727

oA, R LEMESE EILNI, 15 %
HIfY CD 52, J& ASPD i2Wiid #2 i b 4 AR HE(APA,
2013), A] LAY, CD 42 ASPD & J& i F2 ih il b B3R
F7, /2 ASPD HRINFRI . B EEICIE R (Callous
Unemotional, CU)J& 48X N85 | Bt = SR 7%
PR (8 — b A A 1), 2 TUIDRG #2458 ) 2L
s, [R5 At ST R R EYI(E E5, K,
R, ¥k, 2014), BAb, Zodi . a4t &47
FEEAJE ASPD ME RS . Hitk, RATHXT
ASPD . HEZ . CD. CU BB ARSI
WHEYE R N, RIES% T —8del . a3l )
FESAT R R R A S IT

XT ASPD A th AR A SY, ik
4EK ASPD SRR, T LIS BB 58 35 78 40 2l
fift ASPD SR B.OERFAT MRS, IENALARAT N
FIAEST . BRIA . TR0 RN T By S 0k SR TR B 3
UGN o A SO B 52 AL . B 22388 BT RN
WMERGMER . B F ARG AN RE L5 1Y
S AT, XT ASPD A WA 4 AR W2 e i M H
SA0gR Z [ G HR HEAT AR BEAN B4, IR Rk
R R R T5 0] 5

1 EERMS RS

1.1 %XRiEfR

RN E S E ASPD R B B, XL
AT ERY, BEREX ASPD Hff Rk EH
T 51% (Rosenstrom et al., 2017), XTH5 #5825 H fi
BRI AT LA S 69% (Catherine, Serena, Adrian,
& Baker, 2014). X7E—E B Ui, ML T—
ML ASPD, K # AS TE 22 B st A R R T o

{0 —I0 5T A3 A W 45 B L IR 5 oAt 47 R Y G
WEHEAT TR, 250 3R W], WA —MERES
AR IR A4 B 3k 3] i 2 7K S (Vassos, Collier, & Fazel,
2013), 50 98 5 Bt i W U0 A9 Bk A AL R A
(Monoamine Oxidase A, MAOA)L K WAZ7E % &
M ZEHRERRXABERNENZLEERE, 7
AE 2. & M TN AL AR 17 4 (Caspi & Moffitt, 2006), A]
L, ASPD R EAT L2 SERY, (HXRE RS2 It
e PERY, BREER R R & 18 dEME .
1.2 BHIIRIR

WX ASPD Y52 R AEA At A HifE T L ke
YER o SR ORI B R 8 AE Sl T DR IR T (B
¥, Hr& 15 PR B Em TIEFEER

T2 (Haghighi et al., 2013), 4% 9 18078 22 57 38
BN 3 B B B 09 7 AR A R (Swayze et al.,
1997). EW R A RNGRE R T 5L
RMEEARE, 777653 B IR s 09 A 2L S8R 1Y
Yotk . BB ASPD AU MRS 0 L E LM
JB R4 M (Raine, Lee, Yang, & Colletti, 2010), [F]
By 375 BH B s 1 R /N5 ROk S 47 SR B OE A 26 (White
etal., 2013),

WERE, ARAEh s R, E4EAE.
BRAR . KIS ER RS RN L E A
R, #7228 ASPD FMJLIEST 7 (Raine, 2018), 7F
FREAL SR T I, ARG 32 e 4 R EA
PRATRR I B2 25 A B0 55, (AR
1H 25 I BE 32 i (Tottenham & Galvan, 2016); Tk
AT BT DG VA D 25 8 8 SO R A5 G DX 358 18 % 22
BN R 7% IR BE (Casement et al., 2014), S:EAMA
X RF THUER T DIRERERT B B R
ASPD BHME TR S o I, MR R E W] g
HWME A E, HEmAEH ASPD WIEMN, ¥k
LA ARAT R
1.3 EESHEMNRZEER

L 5 AT ASPD [JE A7 1E 4 58 BAE H,
Hod i o LA G fE 2 MAOA 3 (Al (Bakermans-
kranenburg & van Ijzendoorn, 2015), MAOA F&[H
PLF X Y fi b, Hguid i s g A B R
fift 22 B ¢ (dopamine) , IfiL /5 F (serotonin) 55 i £8156
AT HE(Weeland, Overbeek, de Castro, & Matthys,
2015)o JLM AT IAE SRR, #4 MAOA KIS
PRSI 9 B MAOA ik R w5 3 1 45 0 3k
H ML A E 2 BAEBER G, BA S I A
2347 M (Byrd & Manuck, 2014), LA H%& X
et i, HA % R I R S AL RE R Y 2 M i i
R E, 238 MAOA FEHKTE, SH5HT
T T A5 6 JE R Y 58 T — A, TG R 52 T 22 0 5%
P 22356 BT [ A, S BB 23 AT R BG (X ST B
FHAHLE, 3K3CHT, F3EM, 2017), XML RHER
TATEE D HIEER Rt AT A HAE & 520k
LA E R, ERAETMNE, FN
ASPD J¥ 1% AT BE IR I PR AR B 1T 2L R
£k,

1.4 RYIRMEE
LIRS — ERAEE RESHFZH

(nature-versus-nurture debate), Burt Al Simons (2014)
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P, BRI A MR B A B g FE ], XAz
FIA BT, [ 2B & A AR,
b <SP oG wee oI LK B Lol
BT R AL TRAT NI RZ 0 o B H SR B 35k
BN, s SRR RS S, NER
FIBM R EXC AT AT . RMRAG W
K DNA H 34k | 2B . 2 RIS RIb S5 e,
1B H A A 2 AR AR 5T 32 B AT X A T Akt AR, —
WL, 55 B H ALK R R R
F ik (Moffitt & Beckley, 2015),

Checknita %£(2015)%f MAOA J&[X 3 3171y
71 4~ CpG i H.(CpG cite) ) F JeAb /K #4771 0
B, R ER, B¥: ASPD B EAH 344 CpG i
4 R A K P B 35 8 T IR A, Hodh 314~ CpG it
S5 R PEH E FH JE 4K (hypermethylated), Philibert %5
(2011)7E MAOA J:[K 5 2+ X 7] 48 HR B 5 5 )7 57
(Variable Number Tandem Repeat, VNTR) (F{H
MAOA P1) LiiE, BB T —# M VNTR (FRHM
MAOA P2), MAOA P2 [ 7R (Repeats). 8R. 9R,
10R Al 11R iX 5 NEMILFLAAL, th MAOA Pl
TREF M MAOA R Mk X AL &7 B
Mo Horf, #E47 10R SR EE R M ZotE, MAOA %
DR B R A K P de i, X AR 3] 52 1B AN R85
R BN, R ™ E 1) ASPD SiEdR .

sk, BAESd . shahtE R E L RS
TR A AR R B Il 3 2 5558 SE R (SLC6A4)
MW £ 32K ZEH (HTR1B, HTR1D, HTR3A), £
Jiie 3% VR 3 P (DR D 1) W BZ S50 2% 32 AR 5L P (NR3C 1)
DL R A 72 2R 2 R FE I (OXT, OXTR)AY 7 H 34k
(Gescher et al., 2018), #1753 &6 15 i 25 366 JoT A8
AR RIHEEZ R, ST ASPD BH
P 2535 TR R RS

2 EEESYR

AR A 1 2 3 S R A 5 AT oA 1 i AR v,
BRTHE B, M, MEMARE T
ALY SRS S A8 S B b O T A,
R A TR 4> F (signaling molecular), H: A 41 Jifg
FHEH EERRTERERGECRRE, EREM,
2013), i MR W S 2 . 25 At 2
TN FEYIRBEGRE, 2014), AN, RWEfE
SERE IR R FRATT, ASPD HBR 35 H 1 4 358 S5 AL
R AR REAAEE - -

2.1 MRER
211 ZER

Z AR —Fhpf 238 BT, AE22 50T R4
HEHEIIER, 2 B0 RS A R AR P
B BERRE, Mol BA AR PR 1S
TE4: 1 25 1 D1 BE (Chester & Dewall, 2017), Kt
Z U 5 U AT A T REAEAE S VI OCHE . A G
FESE T ZE RS 5 ASPD [A]f <k, —J5 T,
it B BRI 2 U e R Gk B T £ 1 i (Seo,
Patrick, & Kennealy, 2008), Buckholtz %5(2010)7F]
H IE B F & 8 W 2 & 1% (Positron Emission
Tomography, PET) 13 RE f 25 P& 1% (Functional
Magnetic Resonance Imaging, fMRI)A B, 7£ 44k
PRI ECOR N IR SERT, RMwRSr T 2
19407 5 22 PR RO 5 B 2 TR A G . RS R A A
TR BB B A AD L1 25 vh AR A5 58 22 0% SR PR,
BT B 2 B AmGF (W FF s o 53— 7T, Chester 5
(2016)38 1 X 22 1 e A7 A4 L IR 2 FE M (I 5T 45
Z U REDIREA BB S REMEAREA SN
TR AR, B B SRR, T BOE
EAINE] SF G T RS R

AP — B 4518 7T e i B9 Tk AAE 9
B HE AR A A 53, Buckholtz %(2010)J2 3% T4
WREMITY, LLZ o Wi 8 bR, oA~
AT T %o 22 B R 22 T R B TS BRAR B, N
Chester %(2016) 9 H/FFE WE 5 T A= Wy~ 45 b5 A1 7]
B, D OEZREREZHEN NEE,
R EARLE RS T Z B R KT REA T
WE WL R R, ZERRSGS A S1THR
HEHEVINKEE, #EWRST, ASPD B# 21K
RGIE DKV, AEAFA AT 1] T 55K 8
FNRLF A X2 BN AT, ASPD B F BEM T
PARE YR, A MILFEEM, 13 ASPD &
A F AR T S G TE HE K, N AETE &
Wt B WO T .
212 mMEZR

MR SHEE AT HNEER X, XHP 4
FEXT B AT M A 4% ] (Seo et al., 2008), TG5>
Mrad W, WA s E2IRE 5 8E e 7
FHC, [HREE IS AERMIER, 8 XRBR
HEB AR, X R85 RS 7 1k 1Y 58/ BR
KPR S A O, [FEBUR & B 0B g
fifi 7 ZH Z A OB, 45 5 BT ARG i O B9
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PE— RN~ F £ K . Coccaro, Fanning, Phan
1 Royce (2015)I\N, I¥E R FZS nhshHEHE
AR CRIELER IR B2 AR N AR B )= 5
B & 45 il A1 v 2l 4 % D) A 5& (Macdonald, Cohen,
Stenger, & Carter, 2000), Wang %5(2012) 057 3%
W, B B AT R 00 AR 5 e, EC T ) HE 4
BT I R R T IR AR, TRl
HEML, FEMRJT I YE R ishn 12 s, MEmTwet
S 2 i s, whahPERE R (New et al., 2004), 1t
S, MLIE RALREREAR vh S ke, X PR
W %A 3 %% B (Barratt, Stanford, Felthous, &
Kent, 1997), X S45 AL UERA, I 1fi v 2 7] Bk
BRI R . MRS Ry 22, dEi T K
Z )tk
22 HME

YEHRF B - AR~ IR (hypothalamic-pituitary-
gonadal, HPG) f1 F F i — & 1k - F I ¢
(hypothalamic-pituitary-adrenal, HPA)##% T gy £
i), SRR G RSO S RO ATy SRR R
DIRPIRRECR, —# % A 2X o247 A5
M P [ RF - 48 s PSR AAFE AR ELAE
2.2.1 =

S 2 8o AR R Xk AF A AT
(Terburg, Morgan, & van Honk, 2009), 32 52 i
JEE 5 AR AL MR ) M0 i 47 0 (Aromidki, Lindman, &
Eriksson, 1999) . 1E % AW At AAE FR T3 A AE
I 3% 1IF 4 3¢ (Tajima-Pozo, Bayén, Diaz-Marsa, &
Carrasco, 2015) = 3L 28 S /K AL 2 AE MR 7S 19
HE A W) 22 b5 & (Stalenheim, Eriksson, Knorring,
& Wide, 1998). XAE—ERE LR T At AT
NTES M, JUHIE T AR 1 55 PR A v Y s 2 L A5
(Moffitt, 1993),18 Archer, Graham-Kevan Fl Davies
(2005) Y JC o & R R W, S2E 5 Kol AT oA
K HEAR W, BB (r = 0.08), Carré F
Olmstead (2015)F 2 " 52 5 38 4 L Wi i) 2 &%,
RIS g . kS| 2 M EGEIT AN
Y Al 1) T A

Xof A1 1 S A 1 AT 5 R T A 5 6 45
W — 25 B WY T SR 5 R At 2 AT A TR A PR O
o AMIEAE SRR 2 3 A A Rt A A T L
B3 AL (8] (Terburg, Aarts, & van Honk, 2012))
M- #(Carré, Iselin, Welker, Hariri, & Dodge,
2014)H1°F - fifi (Hermans, Ramsey, & Jack, 2008)7E

S AR e ARG K, S O A R AP A
2R TMESRIY N . 7 A PFTERW], SME
P S SOOI A A2 i A i e i AR 7 A
SR (Carré et al., 2017), T Hip & i X (f41) 4 HIE %50
R J2) 5 B )2 i DX (B9 A A A% ) | Xl i 4 2K
5 G A IR R A9 A% 0 45 5 2 — (Heatherton
& Wagner, 2011), IXAHERYZE SR WK & S0 X ooy
708 B3 R T BE S 548 B A B4 i DX (A i
Bz J2) S 5 e )2 T AT (A A A% ) 1) i e e
AR — T, AN S B 2 (A5 HE T B R AR
T X A 2 R I IR F) 2 1 VTR AIG, S oA ™ 2R
470 (Mehta & Jennifer, 2010), 55— J5 1, #b
PRPE B2 A 25 B AR AL S Pk 25 4 R IEBU 2 2 5
ATAZRYIR R, JEHE SR A A 5 I A K &R (van
Wingen, Mattern, Verkes, Buitelaar, & Fernandez,
2010) o XA A A% BEVRBR, JF ] Fo ki — T Fo ik
B RS 2 O SR S, 7 A e BE A S O, 1
I RS o R, A R R, H
$01 v SR R R 2 W AR 2 ARG NERIM K2 S A
{=#% W) % $2 (Spielberg et al., 2014),

DL RIS 235 R Ul B 2 0 5 i 45 S Ak 2 AT
FEAEAE TR I TR o 552 ) 2 e I BIE 3 - i )22
XEAATHZ A LR B, S SR A D
TR, JUILR U Ak i i VR R, I )
T Efkife ki Z Ry fomiE B, dEmS B Rk
PP A R AT
222 EREE

Bz B T Fe T AR L R e 27
S BYE L RAREST L AT S S s
A4 7 (Schulkin, Gold, & Mcewen, 1998), Jztt4 A
FEAY e B SR 2 e B . H O BT R R 1 B
T B B SR B AR A A T I AR (Shirteliff et al.,
2010), X EEAHBATHATBARHRAR | FIE, N
FEREIAS R, RAEST R RARE D, SECOEZ R it
ESE D

A, 7 o7 e mT LA 4G oo HEE 25 - B 22 5 A 4%
Y% 3% (Schutter & Honk, 2005), FEAMANE RS
KA, XA AT AP AR, XS SRR
DI RENA AR o B J5T P b 23 B AIK HPG R 48 Fl 52
A 25 B RS Bk, O i B R YR 52 K (Mehta
& Josephs, 2010), M\ % S2 R 2 45 7= A2
223 EZESKERENHEEER

UEAE Y SRR ST AE Y, R T ik A R 2y
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PN, TS R G 0B AE AR & TE B Y O¢
R, THE DB Z LR U A 2 Tl 1Y AR AR
(Terburg et al., 2009). BFFTIESE, SELR BNV 5
FEJIURT B Tl B A8 Ak 22 L S5 A o 25 TE AR O
(Glenn, Raine, Schug, Gao, & Granger, 2011),

Fribz ok, —H RN BB AR TAEN . A
R, AR REKP N, S5 SR
Wi, BEAT MR IEA S (Mehta & Josephs, 2010;
Popma et al., 2007) . HBLHAFFUEL, ZIHT1EM
U B B KSE R ST (Welker, Lozoya, Campbell,
Neumann, & Carré, 2014; Roy, Cook, Carré, & Welker,
2018; Denson, Mehta, & Daniela, 2013), B /= 52l
Ho i B B AR HA e 2 W BGEAT R .

ORE Y 22 53 ] g 5 Bl A 2 B R e 2 A
Ko HIE BT IR T30 . e AT 55 45 5 Tt
PERE A AT, BUAF D FEIRIE i, )5
A U 52 i e R A B it B DL R 2 A B A S B
T R 25 A A 1 B2 I v i I 22 1 T o o
(Falkenbach, Poythress, & Creevy, 2008), K, 1k
B BE S| R B AREME | TOOAE S AT REAE SR AL R 1A
Hh R FURE P s I AR A s e B B T | R )
PRI L e IO IS D) T AT R T TE R AR v B
PEYCGE I EAE

3 BEMHEZRG

H & # 4 & %4 (Autonomic Nervous System,
ANS) 5 H 2 ASPD S8 35 1 48 A W) 2 FL il 1) E 2L
FIW. —Jrim, ASPD BELEHEARET ANS I
KPR, ST AR, 8T ASPD
BEWERAT N, 5—Jrm, #5 ASPD BHTE
NBORAST ANS AR, R R . T
H RS, REOE ZB0E TG, 1w —
ASPD F8 35 WX 07 08 B o 3 3, R BN
T 22 4 S PR i o
3.1 BESBEERZRS

HELREEES ANS 1% sk & E 4
b, ARH R OR S RALSIT IR T SR
By 55 31E 52 (Koegl, Farrington, & Raine, 2018), 3
T 115 W BT Iras LR, Bmarss . 9
LY ERE ST N (191 S RTINS A e e 5 E
R E R A ST, BRI AR
B9FE M (Portnoy & Farrington, 2015), [A]Af, #
OB 5 AL ST 8 B CERAS A R A F 35

T ASPD B 1Nl B bR Ag v, 76 NP
5 A oj gy P A [R) B %57 (Raine, Fung, Portnoy,
Choy, & Spring, 2014),

P T RAEEA MmO R Y, R T
SRS . O IR . RS RO . ANRIZIRE |
Mg SRS, RO RN EY
Xt B AR L TR B TN A, (HX
PEA0 SR B FUAE FHAS B B (Latvala, Kuja-Halkola,
Almgqvist, Larsson, & Lichtenstein, 2015; Latvala et al.,
2016).

Koegl % A (2018)7F A M 7 T 36k 1
o B RN 45 A 1L (systolic blood pressure)-5
THRRC R, BT T ARILAR A B E] 1) 2 5
SRR, IRHR S0 R B HE A il AT LA AL
M ERPEAL IR DLAMY & 20 R, 9F 5 B R IL TR 4R
G . BLAERIBESE, 58 0 U AR )
BT, FLEE R — 2D R T IR B0 R FIL
S B I T S At AT R R ] SR

ANS G Gk 5 oAt S A7 R B LG B2
FELEPIRPULEE o — 7 1, BARM ANS 1& 3K
AR KA B, AR SR B R
AT J e 4 1 B e KO, 28 R e Uk
i 3R 4 A5 (Raine, 2002), 73— 7, BAKH)
ANS {1 B7K A5 A4 7 85 4 T 5 8 A UK,
iR SE/EE B R NN B, FAEIR (S BRI EE, Bt
ZRMERR, Touk G50 IR A 2 AR v 5
>, FHH TG (fearless) 1Y 4F &5 (van Goozen, &
Graeme, 2008), Portnoy %5 A (2014)J# 5% 7w,
e N e B o N 2o 10 ) S ) e m L1
VR, T JC R A T AR TS ST, R ] i i
A R AT RE R AR E B LR RBU ST A
TR o PEAD R B R B R R R PR 2R 1Y 25 R
(Baur et al., 2016), HiXFhiBsRiLitd 1 3 S
TR FER - 5R A 2 IR (Koegl et al., 2018), 1k
AR 20 250 PR AR 3 11952 i 2 B e B AE TC 4R T
R e oK o AR E O RIS 45 31 1l AN e S50
HIOER, 7E— R LA EDE T o T RN 2 AR
R R R A ST AR EZR N . ANS {530
IRPAR T 2 B0 T % B A kE 2547 S0 9 5 T
Al BB 2 R BUAE N O AS A S AR T
32 MEEHETHBEEWERSR

FAE 2 NRELE DL SOR  E FIB AR T ANS
TSR 2INA—BUW 4R, DL 108 &4 B 1
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A BOR BB KR, T BBk S SR A, Bkt
X NHERY Bz IR S A R B o 3 b ol B 5 5 K5 ol
WS T 1A, mS5HEF 2 &2 ASPD 15437
X (Vaidyanathan, Hall, Patrick, & Bernat, 2011), DX
180 44 K2 A AR AT S [ AR R BT, X DR
T HZ IR 52 B B 58 2% (boldness) (704 154
AR IEARSG, H5 24 (R0 45 i D vh 3l) e 56
(Esteller, Poy, & Molto, 2016), LI JL# I 4E Ny
B A AT T K B, A TR PRIE I, A A A
BRSPS ANS WS ST By, s Mt
2, KM B W B D> (Hubbard, Meauliffe,
Morrow, & Romano, 2010),

IXRE RS RULH, AR RO 2SR B T A S
BT, AEAE BRI A 1) Ikt 23 AT RE R ¢
BARH) ANS TG, RS rEE BRI
TR, PRFFv I, T WU ey i
SR AL 2 AT 3 U SR B IE W B B9 ANS
TSR, AR Sodi, (HATRes| &t
BUWAT Dy, KRB TE 20 SO P Bt o

4 K&EM5IngE

TG g iR o 28 2R G 1 S A R 4y, —
HEMA LY SR ES . ASPD B H 1K
HIE®W AL, A2 BENRLR, £ ERE
T HESS T HMARN.OM ST RS . ASPD
SR AE S G DX R SO AR B2 A
SUIRMR, XF i ASPD f 3 HPA T 45 6 T R e i |
% 2% ) e B i A1 ke 5 5 e b 19 2 B 4 (Raine,
2018) BRUILZAN, H1%k R SR T E AR e
W) S5 H 45 ASPD AR 34k DL BT b 2 45 0000,
AT B AN ST+ E 2 1 3B R 3R 1Tl o
41 HIFMEER: TS5

A& I JZ )2 (prefrontal cortex, PFC)5 H %
WL whghdE . AT D68 % U)AH 3 (Macdonald et al.,
2000), FEFN:J7)Z(Orbitofrontal Cortex, OFC)TE
PEAG RN AL 23 18 25 R b o B AR, A
M ETAR T (Ventral Medial Prefrontal Cortex, VMPFC)
DU 55 1 28 5 7 R PR SRR DIAROG, 5 AN i 4
M-(Dorsal Lateral Prefrontal Cortex, DLPFC)7E ¥
BRI TAE A R B SCEAE T, N0 a
[7](Anterior Cingulate Cortex, ACC) 5 5i% Wi %
5 *(Gillespie, Brzozowski, & Mitchell, 2017),
ASPD BEEWE . PATIIRERS . B= ST

Oy B2 MR SR RS R IR R AT, T
RESHITAUT B R S5 M e AR B AR RA K.

KE B FW, ASPD & RTHIT &£ 278
RBEABRPAERE . R AT e R R,
ASPD H#) OFC. ACC 1 DLPFC 7EZ5H4 1)
fE_F Y IE S H (Yang & Raine, 2009), IT4EK )
IG5 KA UES:, ASPD B WIEAT AT S .
[ fz 2 LR /2 (Jiang et al., 2016), [REF OFC
(Raine, Yang, Narr, & Toga, 2011) )2 ACC (Kumari
et al., 2014) A AARFREL /N i F1 BT BIFSE 2, HIE A3
I 57 J2 8 45 1) S P 4 8 (fractional anisotropy, FA)
SRS 1 R, RUTERT MRS
HIE 251 I B2 J2 %) 5 58 8 P 5% 22 (Vermeij, Kempes,
Cima, Mars, & Brazil, 2018) .

SR, Korponay 5% A (2017b)MIAF58 &R, 1
F AN T 2 SR, JoHOE OFC Hil DLPFC
FRR TR R B2 PEC 1 N TR D) RE T 14 B A7 7t 35
TEARDG . XFEMSE R, —J7 Al A St T A
ASPD 3 PFC 7E 4 & i A8 77 75 5% fil e 2200
BB IR, 2 PFC AR Re ) %, il
FRA VR Az P 3R F i 3y 42 o B 45 (K orponay et al.,
2017b)o 53 —J5 1T, HER - B J22 2 52 B TRR K A
FEEH B/ (Maia & Michael, 2014), [iR%E
RS SRR 2 AR B2 B - AT G

B F 5 D RE S 40 1Y S A0, oAt ARERY
PFC 5 Ath il X 1) & #e Al 5+ 7% A . PFC Hili%k
Z i (Contreras-Rodriguez et al., 2015), JLHE
{=#%(Motzkin, Newman, Kiehl, & Koenigs, 2011)
SR AR (Korponay et al., 2017a)RY % #4717 5+
H o XL ITHLRTRATT, PFC 19 573 AU AT
BE . MR A B, 38 T AR b A g X
(A ORI IEHE, XS IIRE . R A8 I
U 0 5 7 A S
42 BT BESEDS

11~ #% (amygdala)— EL /& ASPD W57 &%
EMIMGIX, &5 54 T B2 6 R %5 V) (Phelps &
Ledoux, 2005), 7 i f P 5 id e b o 4 14 3 T %
A YEFH (Glenn, Raine, & Schug, 2009), ASPD H#
W 2RI 2 RS AR A R AT (APA, 2013), £7
e T FLAF 26 R 3 D BE B % (Marsh: & Blair, 2008),
XA REG A ARG R DI RE Y S 0 A G

A RARBEY N R TE ASPD & H i
25 B BOS AR AR, 7R HARS MO S5 B L E
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(Pardini, Raine, Erickson, & Loeber, 2014), CD ¥
/4 (Rogers & de Brito, 2016)h K BUAEAR #i 25
A#£(Yang, Raine, Narr, Colletti, & Toga, 2009)H
R TR, BRAERIEBUR RSN, Rkt NRE
A A AL S5 5 5 I AR AR SR S o KSR A
AN A AT AL LIS . R SMI S O AR AE
% R A5 (Yang et al., 2009), 454 CD
CU 2 Wrbr i (CD+CU) I DA AR N A 7
JRiB A K A JE (Aghajani et al., 2017),

Difie 7, 72 TAS 45 Bnt, #4> ASPD
BE AR R, JUHAE DIHR AR
F AT 4 0 T R b R B AR A1 58 H (Hyde,
Byrd, Votruba-Drzal, Hariri, & Manuck, 2014), iX
—JJ 2T ASPD BBk Z I, Jok IR F)
N vkl 4s, 53— JrmkHAT T ASPD Mt
PR | SRR SR MR RIS A ), R A
X R A LR, FEIE PR R R, Rokh o ARE
SRS VMPFC W% A8 & (Harenski.
C.L., Harenski.K.A., Shane, & Kiehl, 2010); 7£RL
A2 % 0F T, 45 ACC. OFC fEWN I PFC L)L}
i &5 IR REAF A 5 A5 7 R 2 W 7)1 (Birbaumer
et al., 2005), ¥RHELIK 0 1% (diffusion tensor imaging,
DTDRIBFFE BRI, KHRERH T 1 8054
N 4 TR (G2 DA 45 A9 (A% 1 1 B BR) Y FA B
I (Wolf et al., 2015) . X W S At 22 AREE 45
TR, JE RO e AE B AT ] RE R A A S
flfigi X, JoHJE: PFC 3L [E)1E FH r 45

WX b FE 2 5 BN BURSE, HH SR
ao B 15 2 S B A i o R b SR A A
FETEBRALZF 5> ASPD 8, JUHIZARRE M 5
1Y) ASPD B FHLE YIRS 1Y B Z R M (Hyde et al,
2014;Verona, Sprague, & Sadeh, 2012), [AH}L4
W98 R B A 2 NBERTAR I 2 5 A A% 0 i 4
id B (Philippi et al., 2015), XA —EW L5, 7]
RE ST BARZE R TA K T — 8]
LI 4y o B5 i MU A5 17 #% (Basolateral Nucleus of
Amygdala, BLA)FIH 42 Pyl 451~ 4% (Centromedial
Amygdala, CMA), BLA i 55, SI5%&G
BB CMCA 2%, T CMA NP A % 1%
W, T AN T R S R AR
B AT T T Y 1E S (Ledoux, 2007), LAtax A
HEAD AR R B 5 AT e 2 1t T BLA A9IR 3 A 2
M CMA 13 B % BR A & (Moul, Killcross, &

Dadds, 2012),

FI 7 2 BE 3% 2 35 K (intrinsic  functional
connectivity)¥f 25 4 CD+CU ¥ /0 4F FRJ0 i B 1L 25
R R T A NS /2. O = i A
CD+CU H/DAEGRIE BLA S 0 iz 12 F sk o 1k
B RE R BEIRER, M CMA T 5 1
PFC/HE iM% 43 A8 /& (Aghajani et al., 2017), fE3E
THE AT U BT 55 25 H b A 2] T ARRLAY
2t 1 (Yoder, Porges, & Decety, 2015),

X D ) B I A BT AR T At s ARETE TS
25 Iife LS . PEC M 1 53R s B BLA 77
e A B, SBOLERREA R, T
T E b 58 O 4 A R, UGS B T T
B OBHAES; [HE PFC XA ST CMA
FAERD R A BT s, SEOS SRR, Jf
11 N N [ S R s Lk i A AR
T LEAR R, R0 R I A Y 0 A B, AR
WiEl Bl SR AT M (Aghajani et al., 2017),

43 LUK BRESRE

X AR A5 B A 2N AR AR SR B IR,
FEox NHER I 19 55 — 8 2 U2 X B 3
P 4 (Blair, 2013), X 7] 8 SLORIK, JEHIE M
M SR A ) £R B A% (Accumbens Nucleus, NAcc)
5 K

PR A2 0 Tl A ke 3 G B 9 4
AORE Bl A ] B T AR L SOORT R S SN
ASPD 1 SUIR A fA BUEE R T W] % 1E W A
(Hosking et al., 2017), TfI X 25 H38 s 22 il SOtk
A AR IR R B G s 25 ™ B R B I 3 TR A O
(Pujara, Motzkin, Newman, Kiehl, & Koenigs, 2014),
TE B SRR B RN B ME TR, KR S
T 2 15 SRR ALY 2 e R i 1 5 W 2 A AR
2% (Buckholtz et al., 2010) X {15 414 AFERT LA
BB ARA T 22 R ORI R R, B0 X 4 B ) D
U, DT ] 3 1 2 B MR AR B A RO

ERATERW, Skt ox NI 250 O - S =
T BRI A R R S I D e A O, ik
T EAMUIFRRY], R SOUHER T )%
S5 BCRAFIEESMI PRC ., RN o0 i 04 3% 42 52 1E
H5K(Korponay et al., 2017a), SURR—HT4R M- 3% $2
PER IR, SR I B BB, A2
B[] E 252 DAAE: 19 AT AR A5 42 B A AT 9 (Cohen,
Schoene-Bake, Elger, &Weber, 2009), iX i B T
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ASPD M URIE B M At A7 i, MR
PYFIREE ., JE M b o 2 2 FOn TR B A
B4y, W B —8CR AR~ i 35 (cortex-striatum-
midbrain)# A KR KNG F R G M0 (Haber &
Brian, 2010), ¥ 0 BTG BRAE — 2 B L A
T Ak S N B2 FOm TSR R A R

TS5 A PSS R/ N 5% QSR A
ANTA] o K RS A B TE AT 15 I D SR AT 55 e F v
T8 %F WA {H 15 5 (Subjective  Value Signals)Hf,
REBAZ B KT, 5 VMPFC 1934 258 U
59, H 5 3 1771FH 5¢ (Hosking et al., 2017), 1A
bR E R R, EPIT 55 NS
B, A0 i 0 ko SR A L 0 7 (Ferenczi
etal., 2016). FIRZEFRULI, Sib o NFEAE 1 X %
PG BB, VMPFC XFZORMA R A 2, S8
PR BEVEBR, DI R B0 X 22 8% {5 B AR Bk
KB K
4.4 FS: HWEI

1SRN % RN EZH T, EHRE
5 ASPD WLt A HEVIHI KK, Raine 55 A
(2004)%1 K 1 A FRAC (A0 SEAE B A R0 IE 8 A
WY S5 AT T AR U4 (Magnetic Resonance
Imaging, MRDFH, 250 LI, A IRLH
T T A A BN 7™ B RN X R, A AR
ERFEM . KRS 51 55 FAR B A
X E53%-0.79 (Laakso et al., 2001), Xf 67 4[] &k
P45 & 3% (Intermittent Explosive Disorder, IED)
(— b 0 42 W ki P vh 3 i s B2 AT R R ) A
73 4 0E E N R IR A W E A
(Morphometric analysis)& 8, & “EHEEN{
N S AR R W3 25 5, (B IED BH 1
SEAHENER, EEEBA VAR ZITH
2k (Coccaro, Lee, Mccloskey, Csernansky, & Wang,
2015), X UL 58 A g S SRk B R
HilHE 1 -

[ A A A% —HE, ¥ T E 55 T AE ST B 0] 2 )
R RIEE EEMNEM, XRS5 IS ML
24> U164 2 (Baeuchl, Meyer, Hoppstidter, Diener,
& Flor, 2015). {6 LhZ5 A6 FI DI RE MY 574 BELAG 1 Se At
o NBESRAE R ) S A5, e AT 2 7
MRS, BEAh, W E Y SR ] e s B EUHE
SABHAT HIEHIRE 1B 25 o LA DA R Z 1F
FE R, T Y K B R S A (disinhibition)

o B ERME, SRR R AR
P Bl 5 55 22 19 A 3K 45 1 B8 7 (Walters & Kiehl,
2015), FEIEH B A B E WA 2 T M 45
& (Cherbuin et al., 2008),
4.5 MEMEF AR

RAWESTF W, ASPD BE RN [
B E R 22 BB, 55 X0 S5 D RE R R AR
J¥ . Hamilton, Hiatt fil Newman (2015)i\}, 33
PR BRI R o FE IR SR AL 2B T BN 12
T3] F) R EL DG I56 AR EL A T, Ao AT xfe LA 52 8 b4
RGOSR G IE . MEF T4 1K 2% 0A R 1
SRR RS B Ok, KRS o SR — AR R AT
MRS, FEIEIERE B 3E T 48 & B3 (impaired
integration, INHR, XA, X ASPD B3
12T, ANBEAURIBR TR € WA R R BE A 5
N IRE RS IR DX, 3 I T R el 2 I 4% A K i
)2 HBFE

Hamilton Z£(2015)7E 11 BEigh 2 H, HHs
BREMAE ML Z T BEAETE R R i
17 M 4% (Executive Control Networks) I8 1F &,
{H BRI B 2% (Default Mode Networks)Fl 2 i k9 4%
(Salience Networks)YZIRERE2E, H.45 P45 [H] 1Y R
EPEFIEMAPEA R . ##EZS MRI BFR RV, K
Pl 2545 435 AIMI T80 B 2 R0 A0 AT 0 ] 64 2
RETEE R TG, BOIAM 4 . MG &5
(frontoparietal control system) , 7tk 3% /¥ 2% (cingulo-
opercular), Ji 2 w5 MR & A0 00 F Fooy [ 2 (8
HIHREPEE S SR MRS T 1 BHEAEE, HY
AT 2 5L IEAH 5% (Philippi et al., 2015), 75/ 4E (4
ORGSR, FEADEE T 1 NS5 BN 4 B 5%
1% 45 2 (Thijssen & Kiehl, 2017), Jiang %5(2017)
FIF DTIH AR ASPD F8 2 1 42 il 11 5t 56 4 M ik
TS, S5R %, ASPD H & it B4R 42 il
4 AT RAS 1) D 265 1) A T R SR FA 884K, CD
F DA A XA BT FA
W& i (axial diffusivity, AD)WL B ZE X TIE CD ¥
AR 150 G i R DX P O A A 2
%l 5% T3 W 45 44 77 7€ 5+ H (Haney-Caron, Caprihan,
& Stevens, 2014),

5 RAELEFEER

5.1 X&7T ASPD BEEHNRE TR
ASPD BH ALY F B G A S0, 7E1R
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RAFERE LR 1AL G516 I7 S B0RCR, M L figk ke
ASPD BHRIMAN, 2 FX} ASPD H#H A
7 FBR— HRCR— M, —Ter kW], 4
AT ST . BHIEAT R IETE N R Z B L 5t
OILEETFT-B, #MELL W L ASPD R
PR | Mol M KAt 22 D) RE 5 (Gibbon et al.,
2010). 7 —Woea it iR, 2 Lainyr rik
i1 ASPD 3%, HARJUAR 5 X R4 TC 3 2
(Wilson, 2014), X ENTATEINLHZE
X ASPD B EFEATIRST AT, 10 4 IR )Z
R FIBLERE T, SRAVEY) 20 i a7 .
IAER ST R, FX) ASPD & Hii:
B2 25 B AN IR e FE 5] 1w sl R ) 4 R
N E R NG W QR 2N =
(Transcranial Direct Current Stimulation, TDCS)#/
25 Jii 0 H) 38 (Transcranial Magnetic Stimulation,
TMS) X i 4 I B J2 37 4 H A4 00038 mT Al 20 A 14
AP S A AT o FA AR RTE T (2018) 4 i, A
TDCS X Hip & M B 2 A7 R, 7T DA & A 1Y
M RIRE Sy, X —RORTETE BBk 2 3h a5 |
TARAE . hZh B TELEGAE . A PATAE 45 AR e
S E T A58 TRIE, [FA, Choy, Focquaert
H1 Raine (2018)# TDCS/TMS £ #1447 M40
BN HHEAT T B, X DLPFC 347 FH 5
¥, $#2% DLPFC M3 /K, AT LIA S5l R AR A
PR gl e, e e A AT AR, () B T
1525 XFTHEAMIU PEC 1 BH: 080 AT LA ys b4 25
HEF R B AT R o A ZE A5 U 2 1
BT B AT IR W3 052, XM PFC [
FF P 0 PT BE R A A p it . DL B Z R L
TEH AR K, HSOR W] AR 52 3 < R AB RO
RR, AT BLIR S AR . ik, TDCS/
TMS X 0l 2 1 RE 3 149 528 v AL B AL 2347 R At 2,
A TFTAE ASPD H 3 il e Bk M 1 SR AU R
AT HE— R 5 B IE I W], TDCS/TMS H#dk
RAME . GRS PEAR . A 20 s AN AT 3 1 46
A L, TR SSIEF S 4, S ASPD 1)
VAT PRAL T 1) A4 2% B % (Choy et al., 2018),
I X o 8 T R AT, IR AR AR YT 2
WD AL S AT N E B A . Omega-3 S2AEHE Ml
WM BE R BN ETEERY R, Mk
ASPD {14l 045 44 D) RE B A% B AT 2274 1 (Yehuda,
Rabinovitz, & Mostofsky, 2005), F&TF AL IR0

525 (Randomized Controlled Trial, RCT)f8 E£ #F
A, A Omega-3 J51 2~5H, MR
HAT N BEW D, XFEMERAERAREZR . AR
NHE A AR A3 AR rp 2945 81 T B01FE (Choy
et al., 2018), [AIHFICAHTAYZE SR BIESL T Omega-3
u] LLs /b Wit 47 4 (Gajos & Beaver, 2016),

5.2 XFEIEXEITHEE R

P22 R W 2 E T SR 45 SR X FRATT R R 2, HE
SRAC KRS PEAL A AR v, At R B AN R B 2R T (4T
RAEBR, IR R S8 BURE AT R B 0 A 2R
FRIEFT %2, Bass Al Nussbaum (2010) % & 130 F
A= 2 B HE AR X AS R 28 B ) SRAR HEAT AL, LARA
BB R, o R A R s P A1 R A s 4
Wi, X ASPD HBE WM& E WA, JiX Fii
SR TR .

#5140, Raine, Lencz, Susan, Lacasse #ll Colletti
(2000)7E IR X 21 A 455 ASPD 2 Wrbnifi 1y 3k
RIURETE A A 34 A RGO T T X b 251 &
W, KBS ZIELDF0H S H RS AT
BT R A AR A AR L 0 R B R LR AR,
ASPD T A JE A 35 2 88.5% o (H I il 4L
WD, H¥ORARIRICREAR, Bz X5 92 PRA0 R AT
Ry TIN5 A5 o

UL W1, Kiehl 55 A (2018)38 i 4t 37 43 #2437
(Independent Component Analyses, ICA)FIHL &%~
2J#i R (Machine Learning Techniques)$2 i, /K
JOT ) A2 FR R 8 B 2 7R KB 4F % (Brain age), JTAE
R EAL ARz — o SRR, IEHM KR
VT AR (A 4 A2 B8ORS ) 1) R T A1 0% 5 A0 2%
ViM%, 454 PCL-R #54r. Wy Bl 1 oL &
go-nogo 1145 R M AE L # H ACC 135 BRFE B,
XFFALEA RGP BUNAER . BR T fMRI, &K
B B2 A7 1 il e 6 At ] LUVE S PEA, B AR 3 o
25%~50% I 5 T iy & 1 N OBEAF AE B Bk A
(Electroencephalogram, EEG)®%, HRZEATE
it 2, AR X — IR 5%~20%
(5L, 2014), FEIITS B ALK go-nogo
{451, ASPD B OIS P3 R B 57 % (Verona
et al., 2012) o 75 DA H7 5 40, Set2x AR
T P3 [RIEEAE7EE 575 (Gao et al., 2018),

53 MERS=MMETR

53 50 FE A fig 1 0™ FRS M R AN,

ASPD B ETE St AL IR AT I BT I AR R BN,
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B B S M FE SRR . NEA X A

B, &5 88 1 ) E B AR HE (Cashmore,
2010). {H ASPD M3 W ph £ 2L W2 R (LR 3
HR AT ) s o A, R e ) BT D T e O il
J1, HARAATR A REXT H O B4 R BT
BAAEIG . XEBEZT . JEYA A X /NKI(2011)IA R, X
e S A AT —E R LR T A EE,
I — 1 F, AT AT ARy 3 2 340 TPl = 5%
TERE ST o TR SN Rk S B B vh A7 7E il 22
W) 2 E 4 A TR =5 B3 AT BE 77 0 U 4 A4 44 I 11 2 431
(Yang, Glenn, & Raine, 2008), [R]H}, & i ix b
ZEYERGI N, sl . R AR LK
A nT LAd 2 BB Y, BT, ASPD R AT fig
JEARAC, FERREREE Lt R AR E

R T 2 R A A A T S R I B, Al R
BRI AT N EOR AT, 5 080 AT RE 4 4t
231 K Y B o T L HR AR S — A< BE TR % P
] AT A A G B BE I L R, AR A I 0
My BA—EHIRANL, FIRIC M2 A Y248 b
SRR U A Ak ) A AR M AR S A%, BN R
B, H R SN I R B R A A bR
P28 A 2 I 4 bR 5 A0 TR Y DG N 2 b
IR NS, AETE ASPD M — ok Mg, B
P28 2R 2 S AR IR AL T AR, R R
AR R A TR, R 1 38 B AT AT
13 HE

JLE I, ZIEF] ASPD HBEFA MM E
Vet be, R AN Z EH I S0y, RN Y
R Y/ o G R 1 A i T TS 4 R R 2
fbo (HEWL L, ASPD JBE MR LR TE K
Y Be A8 AN fa E, HLBT A ME B AR K (Wilson, 2014),
R, —J7 i S nss %t ASPD S Byl 56
J7; S5 — 5 T, XEAE LR IR B E 4, R
PR =g I e s N i i S W R
B, kg o R AR 2y, Xk Sl R fE

ASPD [ & Ay # o, [FIAR A 4 4R
R SRR ML T R o e AR, 5T
TWeh . RIS SCRIRSE X Uk B W
(Steinberg, 2005), {H 345 £ 152 W 45 R0 il 42 il (1)
FAR I He 2 45 XUk B AR R, e i3 30 %
A0 DLk H 584> (Raine, 2018), X {fi15- 35/ 4E R
s TR, IR RE IR BT N 1 5 SR I
P, s S EOUTRAT . X ULEH, FAELTE

Mk, TTRES Kl R B AN EEA ok, ki
AT DA R IR S AT — A R 28 A 2R
{HEA Bk 5 4 DL H SRAF IS R br i, XA
B A 22008 T R & B A D e &t AR R A
FEMIAAR2E S o b SCHRE B % R 41 I mT LA K i
B BN RE i PR A, N PR, T AL S
It SR AF I T 25 (Kiehl et al., 2018), F, 451
RIS R, LB G A YRR R,
X7 /0 AT B4 B 5 2 B R Tl RE HEA T 2 R
FMHEME TR 125 %,

6 REERE

JAL 23 NHE A5 (T8 WUAEAE & il 224 ) 2 B
i, AEIESUEXT ASPD A& MIRYY . b,
TR T HoR, EIANFRDAE —LRIE,
FA TR LA LR 7 AT

B, MBI RESE, ASPD M £ 7L 4
AR, A WA E 2 A — 4
i, N, Ouellet-Morin 45 (2015) i WF 57 35 W
MAOA JE[H | AR ERFX AL AT AR
Y52 AN 2E HAE FH, Wied, van Boxtel, Matthys £l
Meeus (2012)% B B0 %5 ROkt 2347 Jy 52 1E AR
2%, Korponay (2017b) % FRS #i 2% FR & BT 52
BIRERTFIE® NS, WRu, 3Aa Mk
fill, ETCEN ASPD B B UM A Y2 4atn 5 &
FIEREL Y DSM 2 28 M 45 5, XS5 RlE
I v R E B A U v A M R AR R ), BRI
THAERNE S B N o X A ERBE T REAR KRR
FIET DSM KRB RIFRPE. DSM X5 #B 11
T FS W5 T IR R AR, WA — a2 i =W,
68 75 AR s PR ANBIF 5% 45038 9 A 0k 32 31 T &
(Hyman, 2007), 1% DSM Ay, 5% 5 [ 5.0 3
T A Br£(National Institute of Mental Health, NIMH)
& T W 5% 8 bR ME (Research Domain Criteria,
RDoC), 78 i M35 1% 2 R 2B 25 55 £ i X A ol
PR UEATIRSE, W . EESFAYFEE 5T
SR ISR, ARG 1) 5L E A2 e it
T WL FE AR, JF A yT SR AR TE RS 00 B bR
(Thomas et al., 2010), 7£ ASPD 4I3{JF /& RDoC Bt
AFSY, FTLARKHER ASPD 2 i) & WAl
AR, BN w4 R R T BB

TEMCIERL b, R 2500 K5 s 25 1 —f% ASPD
HEATDC, JEXT 4 B RRE S R KT AR
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T, ZH BRI B =M . . »p3h.
Yo S LR AN, RSP S A R B A T
AR TG 6 0L, R B 8 2 T M,
T — M ASPD FE 35 W) 3 9 40 ask 2 A 155 28 5 i il
L2 1) [ N M i (Venables, Hall, & Patrick,
2014), [AIB, 35 76 S0 THIE 2600 TR 35 A
% /K- (Hyde et al., 2014) , #5524 > BH0AT ] | %
385 X I 0 75 BRFE B (Gregory et al., 2015)LL &5
15 45 50 0 30 1 5 i AE 45 B AR 0 P30 I
(Verona et al., 2012)& = #F545 I, HWHEAEER,
ASKRHIBETE T, B X i) ASPD FIHEAT RS b
A ASPD MR A X 43, XF 3% 1y 3L ) fUR
TRl s BT, I LA A AR 5 X % 7 A0 A7 0 B
RS, M RERIE MR H AR, MIRIE PRI
W IE SRR 2R E

[FIE, G WEEY s, JFREME
FACHIRAE KU WAL T H, LU4R i SR A0 XU TEA
B2 UL FRL 2k, I bl 28 A W S F8 R A A D
T BEPEAR TR PRI R o X BRI IT 3 4K AR
YIF e An 5 AL ST M R AT, TR ™ 4%
B RCT WF5E, JEXTFAUA ., FRAL I BE A [R) 4545 B
HWATIRER BT, DAt DR 1 28 28 P 22 AR X A0 R Y
T EA RAFAIEAE . %t ASPD JE M E HR 1
WRBFE RCT Wil MBEMIF, R
B.OHRFE. BEAMGEHZEWIEH S ASPD B
WA K (Raine, 2018), {HiXEAF5E ™% RCT
BT, H 2505 HOR R — LA
B AT H L, MR IR, i R
BEES . TEA G BT, XM E =R,
XA AR AR IR S, DL ROR R IR 1
WA EE,

AT, LGB R ASPD AT
HIRR A B, H B AT A W) 297 AT AN 1% B,
ST ME R AR S, T EL ¥ M 42 BR W) (Horstkdtter,
Berghmans, Feron, & de Wert, 2014), &% 1).0>FL
TR AN, ATREIFAE BT A B Y R
MJ& ASPD 35 WL~ fEBEIE TR Y7 I JT
J&. fltn, ASPD M Ik R BIM A Y 1 HE 1E 45,
S EE ) 22(Marsh & Blair, 2008), #ifi A2
FhILAE 68 77 0 BRI IR T BEME LU AR ROR . Rk
MY VA SE R, T LAR A 9297 vk AR SR
JTINE RS, B 4, itiiiEd ASPD &
HHFIRIR R . BN, FEIF RBEARA R w2 M

YRIT 5 &R, ATLAA]H TDCS/TMS X Fii4i i iz J2
4R 5 DX 3 AT BE P 08, 88 o = 0 o 4 o) i
X PTG R, DARHBIIAYY k4T, [lES, ASPD &
I A28 e SO AR ST A 22 W SRR AE
DA R AT, AEHIE IR YT T RN, NS R
B VER, AR — bl AT B

W, W E it A RTEF R ASPD A,
R A Ay 7 A A 0 R [ A 2 R R,
Ivi) BP0 24 2 B8 HL A5 I (0 e A 2 S, A
28R B PRSI I £ B LR AT OG 1 FI B 9E (Raine,
2018). {HERTH ASPD I 1 28 A W) 7 5 -4 T
FERESE T, ISR TR T R RA
N, KEE. . 28 SR REE
HIAE PR REAR TT 2% . ASPD UM 222 )28 S
PRSP N OB i YTV EPNOL /B BT AN e 2
A E SRR AR 2 R IR L R R Y 4
(Rosenstrdom et al., 2017), ik, 7EXF ASPD %
HIEWHAYT T, RS FE 55 I AE R R 24 )
SESEE, AR R R, AT LML EE Y B
AT, o 5 88 76 T Be RS i~k ASPD JE
B fE R

SE 0k
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5 T 5 I T N0 . O B FZ AR, 2209),
1456-1466.

k5. (2014). K itr 58-I FEHIHE O P Z 0. Lnt:
o B0 K 5 AL

JE &, BT (2018). A5 X It 228 P L UAL LR 0 o 4
Tl (IR . O FER fE, 26(11), 1976-1991.

KRR, FREM. (2013). £HZ F 8 K NRIEA MM
L.

Aghajani, M., Klapwijk, E. T., van Der Wee, N. J., Veer, 1.
M., Rombouts, S. A. R. B., Boon, A. E., ... Colins, O. F.
(2017). Disorganized amygdala networks in conduct-
disordered juvenile offenders with callous-unemotional
traits. Biological Psychiatry, 82(4), 283-293.

American Psychiatric Association. (2013). Diagnostic and



% 10 39

XTS5 Ao A% AT AR 22 2R W~ At B FE R R 1737

statistical manual of mental disorders (5th ed.). Washington,
DC: American Psychiatric Association.

Archer, J., Graham-Kevan, N., & Davies, M. (2005).
Testosterone and aggression: A reanalysis of book, Starzyk,
and Quinsey's (2001) study. Aggression and Violent Behavior,
10(2), 241-261.

Aromaiki, A. S., Lindman, R. E., & Eriksson, C. J. P. (1999).
Testosterone, aggressiveness, and antisocial personality.
Aggressive Behavior, 25(2), 113—123.

Baeuchl, C., Meyer, P., Hoppstidter, M., Diener, C., & Flor,
H. (2015). Contextual fear conditioning in humans using
feature-identical contexts. Neurobiology of Learning and
Memory, 121, 1-11.

Bakermans-kranenburg, M. J., & van Ijzendoorn, M. H.
(2015). The hidden efficacy of interventions: Genex
environment experiments from a differential susceptibility
perspective. Annual Review of Psychology, 66(1), 381-409.

Barratt, E. S., Stanford, M. S., Felthous, A. R., & Kent, T. A.
(1997). The effects of phenytoin on impulsive and
premeditated aggression: a controlled study. Journal of
Clinical Psychopharmacology, 17(5), 341-349.

Bass, S. L. S., & Nussbaum, D. (2010). Decision making and
aggression in forensic psychiatric inpatients. Criminal Justice
and Behavior, 37(4), 365-383.

Baur, E., Forsman, M., Santtila, P., Johansson, A., Sandnabba,
K., & Langstrom, N. (2016). Paraphilic sexual interests
and sexually coercive behavior: A population-based twin
study. Archives of Sexual Behavior, 45(5), 1163—1172.

Birbaumer, N., Veit, R., Lotze, M., Erb, M., Hermann, C.,
Grodd, W., & Flor, H. (2005). Deficient fear conditioning
in psychopathy: A functional magnetic resonance imaging
study. Archives of General Psychiatry, 62(7), 799-805.

Blair, R. J. R. (2013). The neurobiology of psychopathic
traits in youths. Nature Reviews Neuroscience, 14(11),
786-799.

Buckholtz, J. W., Treadway, M. T., Cowan, R. L., Woodward,
N. D., Benning, S. D., Li, R, ... David, H. Z. (2010).
Mesolimbic dopamine reward system hypersensitivity in
individuals with psychopathic traits. Nature Neuroscience,
13(4), 419-421.

Burt, C. H., & Simons, R. L. (2014). Pulling back the curtain
on heritability studies: Biosocial criminology in the
postgenomic era. Criminology, 52(2), 223-262.

Byrd, A. L., & Manuck, S. B. (2014). MAOA, childhood
maltreatment, and antisocial behavior: Meta-analysis of a
gene-environment interaction. Biological Psychiatry,
75(1), 9-17.

Carré, J. M., Geniole, S. N., Ortiz, T. L., Bird, B. M., Videto,
A., & Bonin, P. L. (2017). Exogenous testosterone rapidly

increases aggressive behavior in dominant and impulsive

men. Biological Psychiatry, 82(4), 249-256.

Carré, J. M., Iselin, A. M. R., Welker, K. M., Hariri, A. R., &
Dodge, K. A. (2014). Testosterone reactivity to provocation
mediates the effect of early intervention on aggressive
behavior. Psychological Science, 25(5), 1140-1146.

Carré, J. M., & Olmstead, N. A. (2015). Social
neuroendocrinology of human aggression: Examining the
role of competition-induced testosterone dynamics.
Neuroscience, 286, 171-186.

Casement, M. D., Guyer, A. E., Hipwell, A. E., Mcaloon, R.
L., Hoffmann, A. M., Keenan, K. E., & Forbes, E. E.
(2014). Girls’ challenging social experiences in early
adolescence predict neural response to rewards and depressive
symptoms. Developmental Cognitive Neuroscience, 8, 18-27.

Cashmore, A. R. (2010). The lucretian swerve: The biological
basis of human behavior and the criminal justice system.
Proceedings of the National Academy of Sciences of the
United Sates of America, 107(10), 4499-4504.

Caspi, A., & Moffitt, T. E. (2006). Gene-environment
interactions in psychiatry: joining forces with neuroscience.
Nature Reviews Neuroscience, 7(7), 583-590.

Catherine, T., Serena, B., Adrian, R., & Baker, L. A. (2014).
The heritability of psychopathic personality in 14 to 15
year old twins: a multi-rater, multi-measure approach.
Psychological Assessment, 26(3), 704-716.

Checknita, D. R., Maussion, G., Labonté, B., Comai, S.,
Tremblay, R. E., Vitaro, F., Turecki, G. (2015).
Monoamine oxidase A gene promoter methylation and
transcriptional downregulation in an offender population
with antisocial personality disorder. British Journal of
Psychiatry, 206(3), 216-222.

Cherbuin, N., Windsor, T. D., Anstey, K. J., Maller, J. J.,
Meslin, C., & Sachdev, P. S. (2008). Hippocampal volume
is positively associated with behavioural inhibition (BIS)
in a large community-based sample of mid-life adults: the
path through life study. Social Cognitive and Affective
Neuroscience, 3(3), 262-269.

Chester, D. S., & Dewall, C. N. (2017). Combating the sting
of rejection with the pleasure of revenge: A new look at
how emotion shapes aggression. Journal of Personality
and Social Psychology, 112(3), 413-430.

Chester, D. S., Dewall, C. N., Derefinko, K. J., Estus, S.,
Lynam, D. R., Peters, J. R., & Jiang, Y. (2016). Looking
for reward in all the wrong places: dopamine receptor
gene polymorphisms indirectly affect aggression through
sensation-seeking. Social Neuroscience, 11(5), 487-494.

Choy, O., Focquaert, F., & Raine, A. (2018). Benign
biological interventions to reduce offending. Neuroethics
(1), 1-13.

Coccaro, E. F., Fanning, J. R., Phan, K. L., & Royce, L.



1738 O B R 2 it B

%27 %

(2015). Serotonin and impulsive aggression. Cns Spectrums,
20(3), 295-302.

Coccaro, E. F., Lee, R., Mccloskey, M., Csernansky, J. G., &
Wang, L. (2015). Morphometric analysis of amygdla and
hippocampus shape in impulsively aggressive and healthy
control subjects. Journal of Psychiatric Research, 69,
80-86.

Cohen, M. X., Schoene-Bake, J., Elger, C., E. & Weber, B.
(2009). Connectivity-based segregation of the human striatum
predicts personality characteristics. Nature Neuroscience,
12(1), 32-34.

Contreras-Rodriguez, O., Pujol, J., Batalla, I., Harrison, B. J.,
Soriano-Mas, C., Deus, J., ... Narcis, C. (2015). Functional
connectivity bias in the prefrontal cortex of psychopaths.
Biological Psychiatry, 78(9), 647-655.

Denson, T. F., Mehta, P. H., & Daniecla, H. T. (2013).
Endogenous testosterone and cortisol jointly influence
reactive aggression in women. Psychoneuroendocrinology,
38(3), 416-424.

Esteller, A., Poy, R., & Molté, J. (2016). Deficient
aversive-potentiated startle and the triarchic model of
psychopathy: The role of boldness. Biological Psychology,
117, 131-140.

Falkenbach, D., Poythress, N., & Creevy, C. (2008). The
exploration of subclinical psychopathic subtypes and the
relationship with types of aggression. Personality and
Individual Differences, 44(4), 821-832.

Ferenczi, E. A., Zalocusky, K. A., Liston, C., Grosenick, L.,
Warden, M. R., Amatya, D., ... & Deisseroth, K. (2016).
Prefrontal cortical regulation of brainwide circuit dynamics
and reward-related behavior. Science, 351(6268), aac9698.

Gajos, J. M., & Beaver, K. M. (2016). The effect of omega-3
fatty acids on aggression: A meta-analysis. Neuroscience
& Biobehavioral Reviews, 69, 147—-158.

Gao, Y., Zhang, W., Eisenbarth, H., Fung, A. L.-C., Lu, M.,
Raine, A., ... Li, X. (2018). P3 amplitude and psychopathic
traits in youths: Distinct contributions of the grandiose-
manipulative and daring-impulsivity traits. Personality and
Individual Differences, 120, 87-94.

Gescher, D. M., Kahl, K. G, Hillemacher, T., Frieling, H.,
Kuhn, J., & Frodl, T. (2018). Epigenetics in personality
disorders: Today's insights. Frontiersin Psychiatry, 9(579),
1-20.

Gibbon, S., Duggan, C., Stoffers, J., Huband, N., Vollm, B.
A., Ferriter, M., & Lieb, K. (2010). Psychological
interventions for antisocial personality disorder. Cochrane
Database of Systematic Reviews, (6), CD007668.

Gillespie, S. M., Brzozowski, A., & Mitchell, 1. J. (2017).
Self-regulation and aggressive antisocial behaviour: insights

from amygdala-prefrontal and heart-brain interactions.

Psychology Crime & Law, 24(3), 243-257.

Glenn, A. L., Raine, A., & Schug, R. A. (2009). The neural
correlates of moral decision-making in psychopathy.
Molecular Psychiatry, 14(1), 5-6.

Glenn, A. L., Raine, A., Schug, R. A., Gao, Y., & Granger, D.
A. (2011). Increased testosterone to cortisol ratio in
psychopathy. Journal of Abnormal Psychology, 120(2),
389-399.

van Goozen, S. H. M., & Graeme, F. (2008). How can the
study of biological processes help design new interventions
for children with severe antisocial behavior? Development
and Psychopathology, 20(3), 941-973.

Gregory, S., Blair, R. J., Ffytche, D., Simmons, A., Kumari,
V., Hodgins, S., & Blackwood, N. (2015). Punishment and
psychopathy: A case-control functional MRI investigation
of reinforcement learning in violent antisocial personality
disordered men. Lancet Psychiatry, 2(2), 153-160.

Haber, S. N., & Brian, K. (2010). The reward circuit:
Linking primate anatomy and human imaging.
Neuropsychopharmacology, 35(1), 4-26.

Haghighi, A., Schwartz, D. H., Abrahamowicz, M., Leonard,
G. T., Perron, M., Richer, L., ... Pausova, Z. (2013).
Prenatal exposure to maternal cigarette smoking, amygdala
volume, and fat intake in adolescence. Jama Psychiatry,
70(1), 98-105.

Hamilton, R. K. B., Hiatt, R. K., & Newman, J. P. (2015).
Impaired integration in psychopathy: A unified theory of
psychopathic dysfunction. Psychological Review, 122(4),
770-791.

Haney-Caron, E., Caprihan, A., & Stevens, M. C. (2014).
DTI-measured white matter abnormalities in adolescents
with conduct disorder. Journal of Psychiatric Research,
48(1), 111-120.

Hare, R. D., & Neumann, C. S. (2009). Psychopathy:
Assessment and forensic implications. The Canadian
Journal of Psychiatry, 54(12), 791-802.

Harenski, C. L., Harenski, K. A., Shane, M. S., & Kiehl, K.
A. (2010). Aberrant neural processing of moral violations
in criminal psychopaths. Journal of Abnormal Psychology,
119(4), 863-874.

Heatherton, T. F.,, & Wagner, D. D. (2011). Cognitive
neuroscience of self-regulation failure. Trends in Cognitive
Sciences, 15(3), 132-139.

Hermans, E. J., Ramsey, N. F., & Jack, V. H. (2008).
Exogenous testosterone enhances responsiveness to social
threat in the neural circuitry of social aggression in
humans. Biological Psychiatry, 63(3), 263-270.

Horstkoétter, D., Berghmans, R., Feron, F. J., & de Wert, G.
(2014). ‘One Can Always Say No.” Enriching the bioethical

debate on antisocial behaviour, neurobiology and prevention:



% 10 39

XTS5 Ao A% AT AR 22 2R W~ At B FE R R 1739

Views of juvenile delinquents. Bioethics, 28(5), 225-234.

Hosking, J. G., Kastman, E. K., Dorfman, H. M., Samanez-
Larkin, G. R., Baskin-Sommers, A., Kiehl, K. A., ...
Buckholtz, J. W. (2017). Disrupted prefrontal regulation of
striatal subjective value signals in psychopathy. Neuron,
95(1), 221-231.

Hubbard, J. A., Mcauliffe, M. D., Morrow, M. T., & Romano, L.
J. (2010). Reactive and proactive aggression in childhood and
adolescence: precursors, outcomes, processes, experiences,
and measurement. Journal of Personality, 78(1), 95-118.

Hyde, L. W., Byrd, A. L., Votruba-Drzal, E., Hariri, A. R, &
Manuck, S. B. (2014). Amygdala reactivity and negative
emotionality: Divergent correlates of antisocial personality
and psychopathy traits in a community sample. Journal of
Abnormal Psychology, 123(1), 214-224.

Hyman, S. E. (2007). Can neuroscience be integrated into the
DSM-V? Nature Reviews Neuroscience, 8(9), 725-732.

Jiang, W. X., Li, G., Liu, H. S., Shi, F., Wang, T., Shen, C., ...
Shen, D. G. (2016). Reduced cortical thickness and increased
surface area in antisocial personality disorder. Neuroscience,
337, 143-152.

Jiang, W. X., Shi, F., Liu, H. S., Li, G., Ding, Z. X., Shen,
H., ... Shen, D. G. (2017). Reduced white matter integrity
in antisocial personality disorder: A diffusion tensor
imaging study. Scientific Reports, 7, 43002.

Kiehl, K. A., Anderson, N. E., Aharoni, E., Maurer, J. M.,
Harenski, K. A., Rao, V., ... Steele, V. R. (2018). Age of
gray matters: Neuroprediction of recidivism. Neuroimage
Clinical, 19, 813-823.

Koegl, C. J., Farrington, D. P., & Raine, A. (2018). The
relationship between low resting heart rate, systolic blood
pressure and antisocial behavior in incarcerated males.
Journal of Criminal Justice, 55, 88-95.

Korponay, C., Pujara, M., Deming, P., Philippi, C., Decety, J.,
Kosson, D. S.,

antisocial dimension of psychopathy linked to enlargement

Koenigs, M. (2017a). Impulsive-

and abnormal functional connectivity of the striatum.

Biological Psychiatry: Cognitive Neuroscience &
Neuroimaging, 2(2), 149-157.

Korponay, C., Pujara, M., Deming, P., Philippi, C., Decety, J.,
Kosson, D. S., Koenigs, M. (2017b). Impulsive-
antisocial psychopathic traits linked to increased volume
and functional connectivity within prefrontal cortex. Social
Cognitive and Affective Neuroscience, 12(7), 1169-1178.

Kumari, V., Uddin, S., Premkumar, P., Young, S., Gudjonsson, G.
H., Raghuvanshi, S., ... Das, M. (2014). Lower anterior
cingulate volume in seriously violent men with antisocial
personality disorder or schizophrenia and a history of
childhood abuse. Australian and New Zealand Journal of
Psychiatry, 48(2), 153-161.

Laakso, M. P., Vaurio, O., Koivisto, E., Savolainen, L.,
Eronen, M., Aronen, H. J., ... & Tiihonen, J. (2001).
Psychopathy and the posterior hippocampus. Behavioural
Brain Research, 118(2), 187-193.

Latvala, A., Kuja-Halkola, R., Almqvist, C., Larsson, H., &
Lichtenstein, P. (2015). A longitudinal study of resting
heart rate and violent criminality in more than 700 000
men. Jama Psychiatry, 72(10), 971-978.

Latvala, A., Kuja-Halkola, R., Riick, C., D'Onofrio, B. M.,

Lichtenstein, P. (2016).

Association of resting heart rate and blood pressure in late

Jernberg, T., Almgqvist, C., ...

adolescence with subsequent mental disorders: A longitudinal
population study of more than 1 million men in sweden.
Jama Psychiatry, 73(12), 1268-1275.

Ledoux, J. (2007). The amygdala. Current Biology, 17(20),
868-874.

Macdonald, A. W., Cohen, J. D., Stenger, V. A., & Carter, C.
S. (2000). Dissociating the role of the dorsolateral prefrontal
and anterior cingulate cortex in cognitive control. Science,
288(5472), 1835-1838.

Maia, P., & Michael, K. (2014). Mechanisms of reward
circuit dysfunction in psychiatric illness: prefrontal-striatal
interactions. Neuroscientist A Review Journal Bringing
Neurobiology Neurology & Psychiatry, 20(1), 82-95.

Marsh, A. A., & Blair, R. J. R. (2008). Deficits in facial
affect recognition among antisocial populations: A meta-
analysis. Neuroscience & Biobehavioral Reviews, 32(3),
454-465.

Mehta, P. H., & Jennifer, B. (2010). Neural mechanisms of
the testosterone-aggression relation: the role of orbitofrontal
cortex. Journal of Cognitive Neuroscience, 22(10),
2357-2368.

Mehta, P. H., & Josephs, R. A. (2010). Testosterone and
cortisol jointly regulate dominance: evidence for a dual-
hormone hypothesis. Hormones and Behavior, 58(5),
898-906.

Moffitt, T. E. (1993). Adolescence-limited and life-course-
persistent antisocial behavior: a developmental taxonomy.
Psychological Review, 100(4), 674—701.

Moffitt, T. E., & Beckley, A. (2015). Abandon twin research?
Embrace epigenetic research? Premature advice for
criminologists. Criminology, 53(1), 121-126.

Motzkin, J. C., Newman, J. P., Kiehl, K. A., & Koenigs, M.
(2011). Reduced prefrontal connectivity in psychopathy.
The Journal of Neuroscience, 31(48), 17348-17357.

Moul, C., Killcross, S., & Dadds, M. R. (2012). A model of
differential amygdala activation in
Psychological Review, 119(4), 789-806.

New, A. S., Buchsbaum, M. S., Hazlett, E. A., Goodman, M.,
Koenigsberg, H. W., Lo, J., ... Siever, L. J. (2004).

psychopathy.



1740 DI = N S S

%27 %

Fluoxetine increases relative metabolic rate in prefrontal
cortex in impulsive aggression. Psychopharmacology,
176(3-4), 451-458.

Ouellet-Morin, 1., Co6té, S. M., Vitaro, F., Hébert, M.,
Carbonneau, R., Lacourse, E., ... Tremblay, R. E. (2015).
Effects of the MAOA gene and levels of exposure to
violence on antisocial outcomes. British Journal of
Psychiatry the Journal of Mental Science, 208(1), 42—-48.

Pardini, D. A., Raine, A., Erickson, K., & Loeber, R. (2014).
Lower amygdala volume in men is associated with childhood
aggression, early psychopathic traits, and future violence.
Biological Psychiatry, 75(1), 73—80.

Patrick, C. J. (2007). Antisocial personality disorder and
psychopathy. In W. O’Donohue, K. A. Fowler, & S. O.
Lilienfeld (Eds.), Handbook of personality disorders (pp.
109-166). New York, NY: Sage.

Phelps, E. A., & Ledoux, J. E. (2005). Contributions of the
amygdala to emotion processing: From animal models to
human behavior. Neuron, 48(2), 175-187.

Philibert, R. A., Wernett, P., Plume, J., Packer, H., Brody, G.
H., & Beach, S. R. H. (2011). Gene environment interactions
with a novel variable Monoamine Oxidase A transcriptional
enhancer are associated with antisocial personality disorder.
Biological Psychology, 87(3), 366-371.

Philippi, C. L., Pujara, M. S., Motzkin, J. C., Newman, J.,
Kiehl, K. A., & Koenigs, M. (2015). Altered resting-state
functional connectivity in cortical networks in psychopathy.
The Journal of Neuroscience, 35(15), 6068-6078.

Popma, A., Vermeiren, R., Geluk, C. A. M. L., Rinne, T.,
Brink, W. V. D., Knol, D. L., ... Doreleijers, T. A. H.

(2007). Cortisol moderates the relationship between

testosterone and aggression in delinquent male adolescents.

Biological Psychiatry, 61(3), 405-411.

Portnoy, J., & Farrington, D. P. (2015). Resting heart rate
and antisocial behavior: An updated systematic review and
meta-analysis. Aggression & Violent Behavior, 22, 33—45.

Portnoy, J., Raine, A., Chen, F. R., Pardini, D., Loeber, R., &
Jennings, J. R. (2014). Heart rate and antisocial behavior:
The mediating role of impulsive sensation seeking.
Criminology, 52(2), 292-311.

Pujara, M., Motzkin, J. C., Newman, J. P,, Kiehl, K. A, &
Koenigs, M. (2014). Neural correlates of reward and loss
sensitivity in psychopathy. Social Cognitive and Affective
Neuroscience, 9(6), 794-801.

Raine, A. (2002). Annotation: The role of prefrontal deficits,
low autonomic arousal, and early health factors in the
development of antisocial and aggressive behavior in
children. Journal of Child Psychology and Psychiatry,
43(4), 417-434.

Raine, A. (2018). Antisocial personality as a neurodevelopmental

disorder. Annual Review of Clinical Psychology, 14(1),
259-289.

Raine, A., Fung, A. L. C., Portnoy, J., Choy, O., & Spring, V.
L. (2014). Low heart rate as a risk factor for child and
adolescent proactive aggressive and impulsive psychopathic
behavior. Aggressive Behavior, 40(4), 290-299.

Raine, A., Ishikawa, S. S., Arce, E., Lencz, T., Knuth, K. H.,
& Bihrle, S., ... Colletti, P. (2004). Hippocampal structural
asymmetry in unsuccessful psychopaths. Biological
Psychiatry, 55(2), 185-191.

Raine, A., Lee, L., Yang, Y., & Colletti, P. (2010).
Neurodevelopmental marker for limbic maldevelopment in
antisocial personality disorder and psychopathy. British
Journal of Psychiatry, 197(3), 186—192.

Raine, A., Lencz, T., Susan, B., Lacasse, L., & Colletti, P.
(2000). Reduced prefrontal gray matter volume and
reduced autonomic activity in antisocial personality
disorder. Archives of General Psychiatry, 57(2), 119-127.

Raine, A., Yang, Y., Narr, K. L., & Toga, A. W. (2011). Sex
differences in orbitofrontal gray as a partial explanation
for sex differences in antisocial personality. Molecular
Psychiatry, 16(2), 227-236.

Rogers, J. C., & de Brito, S. A. (2016). Cortical and subcortical
gray matter volume in youths with conduct problems: A
meta-analysis. Jama Psychiatry, 73(1), 64-72.

Rosenstrom, T., Ystrom, E., Torvik, F. A., Czajkowski, N. O.,
Gillespie, N. A., Aggen, S. H., ... Reichborn-Kjennerud, T.
(2017). Genetic and environmental structure of DSM-IV
criteria for antisocial personality disorder: A twin study.
Behavior Genetics, 47(3), 265-277.

Roy, A. R. K., Cook, T., Carr¢, J. M., & Welker, K. M. (2018).
Dual-hormone regulation of psychopathy: Evidence from
mass spectrometry. Psychoneuroendocrinology, 99(1),
243-250.

Schulkin, J., Gold, P. W., & Mcewen, B. S. (1998). Induction
of corticotropin-releasing hormone gene expression by
glucocorticoids: Implication for understanding the states
of fear and  anxiety and  allostatic  load.
Psychoneuroendocrinology, 23(3), 219-243.

Schutter, D. J. L. G., & Honk, J. V. (2005). Salivary cortisol
levels and the coupling of midfrontal delta-beta oscillations.
International Journal of Psychophysiology, 55(1), 127-129.

Seo, D., Patrick, C. J., & Kennealy, P. J. (2008). Role of
serotonin and dopamine system interactions in the
neurobiology of impulsive aggression and its comorbidity
with other clinical disorders. Aggression & Miolent Behavior,
13(5), 383-395.

Shirtcliff, E. A., Vitacco, M. J., Graf, A. R., Gostisha, A. J.,
Merz, J. L., & Zahn-Waxler, C. (2010). Neurobiology of

empathy and callousness: Implications for the development of



% 10 39

XTS5 Ao A% AT AR 22 2R W~ At B FE R R 1741

antisocial behavior. Behavioral Sciences and the Law,
27(2), 137-171.

Spielberg, J. M., Forbes, E. E., Ladouceur, C. D., Worthman,
C. M,, Olino, T. M., Ryan, N. D., & Dahl, R. E. (2014).
Pubertal testosterone influences threat-related amygdala—
orbitofrontal cortex coupling. Social Cognitive and Affective
Neuroscience, 10(3), 408—415.

Stalenheim, E. G., Eriksson, E., Knorring, L. v., & Wide, L.
(1998). Testosterone as a biological marker in psychopathy
and alcoholism. Psychiatry Research, 77(2), 79-88.

Steinberg, L. (2005). Cognitive and affective development in
adolescence. Trends in Cognitive Sciences, 9(2), 69-74.

Swayze, V. W., Johnson, V. P., Hanson, J. W., Piven, J., Sato,
Y., Giedd, J. N., ... Andreasen, N. C. (1997). Magnetic
resonance imaging of brain anomalies in fetal alcohol
syndrome. Pediatrics, 99(2), 232-240.

Tajima-Pozo, K., Bayon, C., Diaz-Marsa, M., & Carrasco, J.
L. (2015). Correlation between personality traits and
testosterone concentrations in healthy population. Indian
Journal of Psychological Medicine, 37(3), 317-321.

Terburg, D., Aarts, H., & van Honk, J. (2012). Testosterone
affects gaze aversion from angry faces outside of conscious
awareness. Psychological Science, 23(5), 459-463.

Terburg, D., Morgan, B., & van Honk, J. (2009). The
testosterone—cortisol ratio: A hormonal marker for proneness
to social aggression. International Journal of Law and
Psychiatry, 32(4), 216-223.

Thijssen, S., & Kiehl, K. A. (2017). Functional connectivity
in incarcerated male adolescents with psychopathic traits.
Psychiatry Research: neuroimaging, 265, 35—44.

Thomas, 1., Bruce, C., Marjorie, G., Robert, H., Pine, D. S.,
Kevin, Q., ... Philip, W. (2010). Research domain criteria
(RDoC): Toward a new classification framework for
research on mental disorders. American Journal of Psychiatry,
167(7), 748-751.

Tottenham, N., & Galvan, A. (2016). Stress and the
adolescent brain: Amygdala-prefrontal cortex circuitry and
ventral striatum as developmental targets. Neuroscience &
Biobehavioral Reviews, 70, 217-227.

Vaidyanathan, U., Hall, J. R., Patrick, C. J., & Bernat, E. M.
(2011). Clarifying the role of defensive reactivity deficits
in psychopathy and antisocial personality using startle
reflex methodology. Journal of Abnormal Psychology, 120(1),
253-258.

van Wingen, G., Mattern, C., Verkes, R. J., Buitelaar, J., &
Fernandez, G. (2010). Testosterone reduces amygdala—
orbitofrontal cortex coupling. Psychoneuroendocrinology,
35(1), 105-113.

Vassos, E., Collier, D. A., & Fazel, S. (2013). Systematic

meta-analyses and field synopsis of genetic association

studies of violence and aggression. Molecular Psychiatry,
19(4), 471-4717.

Venables, N. C., Hall, J. R., & Patrick, C. J. (2014).
Differentiating psychopathy from antisocial personality
disorder: A triarchic model perspective. Psychological
Medicine, 44(5), 1005-1013.

Vermeij, A., Kempes, M. M., Cima, M. J., Mars, R. B., &
Brazil, I. A. (2018). Affective traits of psychopathy are
linked to white-matter abnormalities in impulsive male
offenders. Neuropsychology 32(6), 735-745.

Verona, E., Sprague, J., & Sadeh, N. (2012). Inhibitory
control and negative emotional processing in psychopathy
and antisocial personality disorder. Journal of Abnormal
Psychology, 121(2), 498-510.

Walters, G. D., & Kiehl, K. A. (2015). Limbic correlates of
fearlessness and disinhibition in incarcerated youth:
Exploring the brain-behavior relationship with the Hare
psychopathy checklist: Youth version. Psychiatry Research,
230(2), 205-210.

Wang, D., Szyf, M., Benkelfat, C., Provencal, N., Turecki, G.,
Caramaschi, D., ... Booij, L. (2012). Peripheral SLC6A4
DNA methylation is associated with in vivo measures of
human brain serotonin synthesis and childhood physical
aggression. PLOS One, 7(6), €39501.

Weeland, J., Overbeek, G., de Castro, B. O., & Matthys, W.
(2015). Underlying mechanisms of gene-environment
interactions in externalizing behavior: A systematic review
and search for theoretical mechanisms. Clinical Child and
Family Psychology Review, 18(4), 413-442.

Welker, K. M., Lozoya, E., Campbell, J. A., Neumann, C. S.,
& Carré, J. M. (2014). Testosterone, cortisol, and
psychopathic traits in men and women. Physiology &
Behavior, 129(5), 230-236.

White, S. F., Sarah, B., Stephen, S., Fowler, K. A., Kayla, P.,
& Blair, R. J. R. (2013). The relationship between large
cavum septum pellucidum and antisocial behavior,
callous-unemotional traits and psychopathy in adolescents.
Journal of Child Psychology & Psychiatry, 54(5), 575-581.

Wied, M. D., van Boxtel, A., Matthys, W., & Meeus, W.
(2012). Verbal, facial and autonomic responses to empathy-
eliciting film clips by disruptive male adolescents with
high versus low callous-unemotional traits. Journal of
Abnormal Child Psychology, 40(2), 211-223.

Wilson, H. A. (2014). Can antisocial personality disorder be
treated? A meta-analysis examining the effectiveness of
treatment in reducing recidivism for individuals diagnosed
with ASPD. International Journal of Forensic Mental
Health, 13(1), 36-46.

Wolf, R. C., Pujara, M. S., Motzkin, J. C., Newman, J. P.,
Kiehl, K. A., Decety, J., Koenigs, M. (2015).



1742 L B ORL 2

i 27 %

Interpersonal traits of psychopathy linked to reduced
integrity of the uncinate fasciculus. Human Brain Mapping,

and psychopathic Individuals: A meta-analysis. Psychiatry
Research: Neuroimaging, 174(2), 81-88.

36(10), 4202-4209.
Wygant, D. B., Sellbom, M., Sleep, C. E.,, Wall, T. D.,
Applegate, K. C., Krueger, R. F., & Patrick, C. J. (2016).

Examining the DSM-5 alternative personality disorder

Yang, Y. L., Raine, A., Narr, K. L., Colletti, P., & Toga, A. W.
(2009). Localization of deformations within the amygdala
in individuals with psychopathy. Archives of General
Psychiatry, 66(9), 986-994.

Yehuda, S., Rabinovitz, S., & Mostofsky, D. L. (2005).
Essential fatty acids and the brain: from infancy to aging.
Neurobiology of Aging, 26(1), 98—-102.

Yoder, K. J., Porges, E. C., & Decety, J. (2015). Amygdala

subnuclei connectivity in response to violence reveals

model operationalization of antisocial personality disorder
and psychopathy in a male correctional sample. Personality
Disorders: Theory, Research, and Treatment, 7(3), 229-239.
Yang, Y. L., Glenn, A. L., & Raine, A. (2008). Brain
abnormalities in antisocial individuals: Implications for
the law. Behavioral Sciences & The Law, 26(1), 65-83.
Yang, Y. L., & Raine, A. (2009). Prefrontal structural and

functional brain imaging findings in antisocial, violent,

unique influences of individual differences in psychopathic
traits in a nonforensic sample. Human Brain Mapping,
36(4), 1417-1428.

The neurobiological evidence of antisocial personality disorder
and its judicial implications

LIU Yuping; ZHAO Hui; LI Shanshan; ZHANG Zhuo; YANG Bo
(School of Sociology, China University of Political Science and Law, Beijing 100088, China)

Abstract: Antisocial Personality Disorder (ASPD) is a personality disorder with pervasive disregard for and
violation of the rights of others accompanied with high crime propensity. The formation of ASPD is affected
by genetic and environmental factors, manifested in abnormalities in neurotransmitter and hormonal system,
autonomic nervous system and brain structure and function. To a certain degree, these neurobiological
characteristics may cause ASPD to exhibit poor inhibitory control, emotional dysfunction, disregard of
punishment and reward dominance. Neurobiological evidence provides judicial implications, such as
treatment, risk assessment, conviction and sentencing of ASPD offenders. More research is needed on the
diagnostic classification criteria, evidence based practice and influencing factors of ASPD from the
perspective of neurobiology.
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