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The models of inhibitory control

Behavioral activation system (BAS)

Behavioral inhibition system (BIS)

Gray (1981, 1987)
Patterson and Newman (1993)

-Impulsive violent behavior could be a
conseguence of either a greater tendency to
generate pre-potent responses (a stronger BAS),
or a deficit in inhibition of such responses (a
weaker BIS).
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Neural correlates of impulsive-violent behavior: an
event-related potential study

Chiao-Yun Chen,"*“* Yi-Min Tien, Chi-Hung juan."3 Ovid |. L. Tzeng"z‘4 and Daisy L. Hung"2'3'4

A go/no-go task was used to investigate impulsive violent offenders’
and normal subjects’ inhibitory processes. The N200 ERP
component was associated with response inhibition and the
amplitude of this component was lower in an impulsive violent group
than for normal controls. N200
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Purposes

To test the hypothesis that impulsive violent behavior reflects
a greater tendency to generate pre-potent responses.

To examine whether impulsive violent offenders respond
more slowly to signals to inhibit (stop signals) than normal

people.
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The Countermanding Paradigm

(No stop signal trial)
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Stop
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The Linear rise-to-
threshold race Model
(LATER model)
(Carpenter, 1981)

SSD: Stop Signal Delay
SSRT: Stop Signal Reaction Times
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Time pressure leads to inhibitory control deficits
in impulsive violent offenders

Chiao-Yun Chen®®, Neil G. Muggleton ¢, Chi-Hung Juan ®%-**,
Ovid J.L. Tzeng®?%¢, Daisy L. Hung *b-d-*
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Inefficiency of posterror adjustment in impulsive violent

offenders
Chiao-Yun Chen?, Neil G. Muggleton®®® and Jia-Ren Chang®
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The effects of negative emotional states on inhibitory
control in violent adolescents: an event-related

potential study
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Fig. 1. Transcranial magnetic stimulation (TMS) application using a figure-8 coil
over the motor cortex. The TMS figure-8 coil is placed over the subject’s right motor
cortex using a mechanical coil holder. A brief electric current passes through the
magnetic coil which induces a transient magnetic pulse. This pulse penetrates
through to the underlying cortex and generates an electric field within the targeted
cortical regions which can induce depolarization of superficial cortical neurons and
in this case activate muscles of the left hand if the intensity used will be above the
motor threshold. Repetitive TMS can result in stimulation and disruption of local
neural activity in the region beneath the coil and interconnected areas. Images
courtesy of The Magstim Company Limited.



Control of prepotent responses by the superior medial frontal cortex

Chiao-Yun Chen *™¢, Neil G. Muggleton ¢, Ovid J.L. Tzeng **{, Daisy L. Hung *"¢, Chi-Hung Juan *"*

Fixation (500 ms)

Blank (200 ms)

Target (1000 ms)

Go signal
Stop signal
Talairach Coordinate 10HZ ITMS =

(4, 32,51) 2 Pulses (0, 100ms)™ > Stop s\gnal delay

Lietal., 2008
Stop signal delays:

From 50 ms to 210 ms

Go condition Stop condition

Neurolmage, 2009



Control of prepotent responses by the superior medial frontal cortex

Chiao-Yun Chen *®¢, Neil G. Muggleton ¢, Ovid ].L. Tzeng *>®!, Daisy L. Hung *®¢, Chi-Hung Juan *>*
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Control of prepotent responses by the superior medial frontal cortex

Chiao-Yun Chen "¢, Neil G. Muggleton 9, Ovid J.L. Tzeng *>¢!, Daisy L. Hung ", Chi-Hung Juan *>*
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Juveniles with a history of violent behavior show cognitive
performance and electrophysiology consistent with inhibitory
control and emotional feedback processing problems
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TABLE 1 Questionnaire scores for the two groups and statistical outcomes of comparisons

Questionnaire measure
Reactive aggression

Proactive aggression

Total aggression

Negative Mood Regulation
Barratt impulsiveness scale 11:
Attentional impuliveness
Motor impulsiveness
Nonplanning impulsiveness

State-Trait Anxiety

Experimental group (Mean +SD) Control group (Mean + SD)
11.11+3.28 4891277

884 +3.37 1.32+13

19.95+5.95 6.21+3.73

9347+1742 11253 +22.02

1932+ 3.79 1837+293

2674+ 3.56 2121+316

29.16+4.15 2537 +439

54.79+5.25 4547 +896

39.78
8257
72.67
8.75

074
25.67
748
272

<0.001
<0.001
<0.001
0.005

0.394
<0.001
0.01
0.11
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Attentional biases for angry faces : Relationships to trait anger
(Van Honk et al., 2001)

« The emotional stroop task
 Attentional-bias score (ms):
— Mean RT for angry faces - Mean RT for neutral faces

— Positive scores (interference)
18 OLow
HHigh

Attentional-bias score (ms)
NO B o dNONED

| i
[EE N —

Trait anger



Results of the emotional Stroop task

Impulsive-violent group (N=8)
matched controls (N=8)
college students (N=10)

violence

Facial expressions Attentional-bias scores
( Mean RT for angry faces
minus Mean RT for neutral
faces )

Angry Neutral

Impulsive violent 641.5(93.6)  624.3 (88.7) 17.2(4.7)
group

Control group  605.4(43.3)  606.7 (36.4) -1.3(4)
College students  580.2 (59.6)  376.4 (61.5) 3.8(10.9)




Stimuli: valid
- Angry faces  Happy faces  Neutral faces

- Valid condition: 75 %
Invalid condition: 25 %

- 4 blocks

- each block includes 96 trials

invalid

+

i N Target
50ms
_|_
250ms, Cue Disengagement cost:
Invalid RT — Valid RT

500ms, Fixation



Attentional biases to emotion in impulsive and instrumental
violent offenders: an event-related potential study

Chiao-Yun Chen*, Neil G. Muggleton”“ and Chi-Hung Juan®

(A) == Angry valid condition == Neutral valid condition
= Angry invalid condition — Neutral invalid condition

impulsive
(8)
invalid . T
instrumentat -+
Target
Instrumental violent group
() 8
Angry
control
. . . =\ invalid
The Journal of Forensic Psychiatry & Psychology, 2015 5 |
Control group Frontal area
7



Attentional biases to emotion in impulsive and instrumental
violent offenders: an event-related potential study

Chiao-Yun Chen*, Neil G. Muggleton”“ and Chi-Hung Juan®

—_— ey nrven A

W '

impulsive

(B) -

instrumental ,, " pe

Target

(C)-

Sad

control

The Journal of Forensic Psychiatry & Psychology, 2015 & " invalid

‘L Control group Frontal area
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Mesolimbic Pathway
il e

CONTROL T Dorsal Striatum (caudate
P NN . nucleus & putamen)

Striatum

Substantia
nigra

Nucleus
accumbens

VTA

ventral striatum

Hippocampus

http://www.marcelponton.com/2016/09/06/ del—amor—y—otras—adicciones—el—cerebro—enamorado—parte—i/




Impulsivity + Compulsivity

impulsivity

I Compulsivity — loss of control

DEVELOPMENT of ADDICTION

Salience gab:jt-li‘-al d_rug seeking, Negative reinforcement
attribution onaitioning :

Amygdala-striatal dorsal striatum
(dopamini_dePeTlent) (caudate nucleus & Extended
system (HE@@%@ putamen) I A : amygdala
(VTA), HIFTHE R /
(MFB), ventral ,’ Prefrontal ~ - _
striatum (NAc) and stems
globus pallidus. ..) Cognitive control,

== delayed gratification,

memory (implicit & explicit)

/ ~
/ Nucleus ~ _
-»>

! accumbens Prefrontal system
NAc (OFC, DLPFC,ACC...)
Mesolimbic DA .

Neuroplasticity with increasing use

Koob, G. F., & Volkow, N. D. (2010). Neurocircuitry of addiction. Neuropsychopharmacology, 35(1), 217-238.
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Threats to saif-regulation
Cue exposure

Lapse activated consumption
Negative mood

Alcohol consumpticn

PFC furction
is impairad

Impulses overwhalm
prefrontal control

Prefrontal-subcortical
circuit is broken

self-regulatory failure

TRENDS In Cognltwe Sdances

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

Sciences, 15, 132 - 139.
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Alcohol

Control Addicted

Volkow, N. D., Wang, G. J., Fowler, J. S., Tomasi, D., Telang, F., & Baler, R. (2010). Addiction: decreased reward
K sensitivity and increased expectation sensitivity conspire to overwhelm the brain's control circuit. Bioessays, 32 (9),
748-755.




B)

OFC
umol/100 g/min

r=0.7, p< 0.001

Control Cocaine Abuser 308 2 22 24 26 28 3 32 34

D2R Receptors (Ratio Index)
A Tmages obtained with fluorodeoxyglucose (FD@G) to measure brain metabolism in a control
and in a cocaine abuser. Note the reduced metabolism in the orbitofrontal cortex (OFC) in the
cocaine abuser when compared with the control. B: Correlations between DA D2 Receptors
(D2R) in striatum and glucose metabolism in orbito-frontal cortex (OFC) in cocaine abusers.
Modified with permission from Volkow ef al. [29].

Volkow, N. D., Wang, G. J., Fowler, J. S., Tomasi, D., Telang, F., & Baler, R. (2010). Addiction: decreased reward
sensitivity and increased expectation sensitivity conspire to overwhelm the brain's control circuit. Bioessays, 32 (9),
748-755.




FsEE B BB Transcranial direct current stimulation (tDCS)

b FZHR (=L 5T

Anode , Cathode
positive ! negative

$ B

Direction of current flow

current
source

ORISEETEh |G ME

WIRES

Two electrodes can provide
ANODE B d‘:ﬁ::emtypusdsﬁn:dm.
The anode, or positively charged depending on where they are

electrode, can stimulate neuronal £ placed. Together, they make
activity in different parts of the ' i’ a complete circuit.

brain.

DEVICE
Abattery-powered device
dekvers a constant
electrical current of up to
2 mA (milliamperes)
Researchers have
demonstrated that it's
safe to apply this much
current for up to 30

minutes a day. DIY brain

- stimulators frequently use
2 9-voit battery as a power
source.

CATHODE
The cathode, or negatively charged
electrode, can inhibit brain-cell
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Conflicting situation in terms of
short versus long-term goals

i ST 2 AL Sl e
ERN dACC Error processing [<——» dACC conflict monitoring FerZ_ f’r}f é\» ] ;t (Integratlve model of

neural deficits in error processing and
i inhibitory control in individuals with
i N2 Inhibitory control addlCtive behaViOI'S) °
-------------------- P dACC

DLPFC

po DLPFC = dorsolateral prefrontal cortex

ERN = error related negativity

IFG = inferior frontal gyrus
PG = parietal gyrus

Loss of control over addiction-related
behaviours

Luijten et al., 2014



compulsivity

SHIFTING

attentional/behavioral sets

conflict

SELECTION

of new plans

)

INHIBITION

of current actions and thoughts

Behavioral index: Stop signal reaction time
ERP components: N2

P3

- : 5
¢ B : =
5i B § UPDATING | §
: % B 2 of goals/rules in &
§ S 3 working memory =
] 7 = ~0
L. : <
ATTENTION

10 changes in the environment

O

Behavioral index : Disengagementscores

PERFORMANCE ERP components : N2
MONITORING __ P3

errors/drops in performance

perseveration

Behavioral index: Post-Error Slowing

b— | ERP components: ERN
Pe
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Neural mechanisms underlying ecstasy-related attentional
bias (Roberts & Garavan, 2013, Neuroimage)
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Fig. 2. Experiment 2: attentional distraction paradigm. Participants were 40 1
instructed to make a response to the colour of a border surrounding neutral
(musical instruments), evocative and drug-related (ecstasy) pictures. Participants 201
were required to respond to the colour (blue, yellow, green and red) of the border
surrounding each stimulus with a button press using one of four different coloured
buttons (i.e. blue, yellow, green and red). (For interpretation of the references to

2 : s 2 E g Fig. 3. Experiment 2: attentional distraction response times (A) and percentage
color in this figure legend, the reader is referred to the web version of this article.) accuracy (B) difference scores, *=p < 0.05 for uncomrected f-fests.

Mean accuracy (%)

Neutral Evocative Ecstasy



Neural mechanisms underlying ecstasy-related attentional
bias (Roberts & Garavan, 2013, Neuroimage)
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Fig. 6. Experiment 2: Group effect clusters of the attentional distraction task. For ) ) ) ' ) ‘ )

all clusters ecstasy users revealed more brain activation compared to controls. Fig. 7. Experiment 2: Brain regionx Group interaction for the attentional
distraction task.



P300 event-related potential in abstinent @Cmm
methamphetamine-dependent patients

Jiang Haifeng 2, Zhuang Wenxu 2, Cheng Hong % Li Chuanwei ?, Du Jiang ¢, Sun Haiming 2, Chen Zhikang ?,
Xu Din”, Wang Jijun **, Zhao Min ***
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Fig. 3. Grand mean averages (1V) of event-related potentials at the left-anterior sites (including F7, F5, F3, FT7, FC5, FC3) elicited by MA-related words in the MA Addiction Stroop Task of
MA dependent patients (n = 26) and health controls (n = 29); —, MA dependent patients; - -, healthy controls.



Acute effects of cocaine and cannabis on response
inhibition in humans: an ERP investigation

Desirée B. Spronk'?, Ellen R. A. De Bruijn’, Janelle H. P. van Wel®, Johannes G. Ramaekers* &
Robbert ). Verkes'?’
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Deficits in Inhibitory Control in Smokers During a
Go/NoGo Task: An Investigation Using Event-Related

Brain Potentials ‘
a ~.
Maartje Luijten*, Marianne Littel, Ingmar H. A. Franken

200 ms 1020-1220 ms 200 ms

Fz w Fz wv
N2 peak controls N2 peak controls g g;’:‘;;‘ifs
-10 \ -10 \ NoGo controls
NoGo smokers
smokers smokers
s \J/
30D 400 500 €00 == 100 200

10 10

Neutral Pictures Smoking Pictures

15



Valid

500 ms, Fixation

250 ms, Cue

invalid

Target

50 ms

10

active_baseline
----- active_oneweek
control_basefine

control_oneweek

sham_baseline

----- sham_oneweek




R

\‘\t\

iRk P RARAT 2
Z_ K nF i B

VA |

Mo

3

g Mi

s

F



Py

%P%#%”%%P%%ﬁ%:

‘m
\r:“x
DO
DO
)“
W
7
ha
\r:“s
DO
o
R
i
’1,33’(
Lo
7€
N

A L
k]

fé-

%?%ﬂiﬂf%%*%%%@iﬁf*ﬁgﬁﬁﬁr%“dﬂwmmax%méﬁ-
o c , @;Q; @,;\.}@«/»Lgr*ﬂ_gm €ﬁ°

X
X et B A 1R ST 04 He s 18, 0648, 64 0 #r4]m 5 67.3647.82 0 5
"% 8 (p=0. 0



v 1238 5 A 1T —

EREVAR U =4 é,z%;:ﬂ MR A7 @ % AFNIGTHE > £ % f6 5 4p B (seed
based) # 7 = i > ﬁiam/;“ﬁfti '*%a‘vr’ﬁfJ#“?FHB B 2. P e 0 & 3L
ER R S ’%’ETE'J YPEFFREAT > - RIFETE o AR R S
FORBWEBEAY

BIENEEE EIREEENE ERINEE

27,44, -8 6,16, 34

oa8

& i

ARETE AIRERRERE AEIMAIRIERE

48, 14,12 27,43,9 30, 36, 20




g RO N Nt
R PR E AL 2 2
BIP fE (BA21) 2 +
FopaipEL f

@S 0 E R
iR EAR G A




TR
PR B e € 20
19)2. ¥ efast ik g K B F
(A) B & 4] e
(©) 5 bt LM F LR 2 Wi

(B 44 8<% S o

2)

%4 AR A H(BA

4 @i A F(BA19)4
BEALE T AR o 4oVA4

g d ;*;/f@/@_”ﬁ B> @ V5

% # (% B3 (Goebel, Muckli,
& Kim, 2004) > #Wang =
(2013) 44474 it F] = e K ¥
4G BRI BB IS
I+ PR T iR BT TR

o AR S 0 TR A d A
LRBHEN & EE
R bEATGRER L R

FEER AR PR R o



ok i -4 ok g
FAatE SRR LY TR R R
*ﬁ“ﬁ%ﬂ?%O%W#%ﬁg

BB E A EHE 5 (Silton et
al., 2010) o % 2t & LR & & i
AR S R S s
o il BRI F 0 F gy Hd 3
& Fhbe oo REH Prplan e 4 3 K
'—"’L’r%l%ﬁ‘ﬁﬂﬁfﬁmg& o




X

L

' TY [ EXI X

dan
0an

Z=34

-67

Y=

-31

X=

Z=33

L

2

LY

-50

X=

Z=31

4
£ 3
&
e
|
&
%
&
&

d208ae

Z=41

-67

Y=

A} 2
& e e

-« (o]
U NN
=
B
&k
42
g1 B
cullkc
BJsb ) -
Loz

¥
= <
N
) g
o

i

3

R
eI IER

g
) 7N



48

|
A\

e

N2,

4l AR M e BB L eI % > 7

&
5 H a7

=R ki PIAE O R o

Fe £

e =
|54



—

ZE ) S S W) [BR ) (Stress) R IE BB =2 2 DU K
SRR E - 2B - )& KEERE IR E




LA AL 2 471 v OB IR

(B8 F9 35 b B =2 ) v’ 38 om0 Bt LA 47 77
v (BB IR

T N T

BN AR AL TT BN AT SREFEk

JBR 7 2 R BE 1
SIS R AT
(REVHEE\EB\ZIE) S3EErr) ; BIRE M
(RIEE (LFP) | IR

1 A 8 £

Eth Ach : & IR
NE/NA : RSB FIRZE/NEE LIRE



EX
e v HEAEE

éi% 12 v 1B SR A=K
o )3{-4 v REE RS
e v IE v BA 4R
EJ S
3 - A2 Bk $H 4% 24 475
chr e femE am
CRH B VEF ‘ myy (T
IFE FIRE
RELBREENR Q« - I
ACTH Egﬂs
B Cortisol
= g O
Corticosterone . E}%‘J:ﬂﬁ%
—>I_Egtﬂ§§ pinepnrine
B IER e BERER 4

HPA



(3) Central

Regulation
Stress Drug Use
. X
<}§‘ Y _/;
(1) HPA Axis |
Activation (1) Autonomic
(CRF, ACTH Nervous System
Co}tisol) | (SNS activation,

PNS suppression

(2) Negative
Feedback

Amygdala(AMY) : & #
Hippocampus(HP) : ;& &3l

locus coerulus (LC) : EEBii%
Hypothalamus(HYP) : F{RE
Thalamus(THAL) : fRE

Prefrontal Cortex (PFC) : BUEEEE

Ventral Tegmental Area(VTA) : BB ZE



full

G EEEN LT
R ZBIRENTE
a1




BET (e

B/ KERE non- /light smokers | Chronic smokers heavy smokers
HPA ﬁﬁﬁé RER -~ m E/H% RERE - ACTHE
(CRH - ACTH &R - BB - ACTH ~ CRH - BREAERE K
=) =h=Hnbay Bz - ACTHHI R BRI 55

B RHAER - HPAMS S
K - BBACHE 2 &

= FH%E  BLRES FHE BLIRE-
(B LBRZEE)  EBELR  EFH FE FR=E=E
Z(NE))
NNE & & FH%E  MEHmEIE FH%  HR - MR
(HR - [MER) il = FF
HRV ERE KR FH%  LF L7 ;
(LF : KA N BIAS KA AR TR R HF FBE ; LF/HF &
HF : &l 32 /858 4K H

LF/HF : ANSRHYE 4 1D)



BET e

B T &EEANS R A 12 FH BB KT -
BEEREME%  ANSEEEES KT

&




N

AR/ FEIEE light users heavy users
HPA @ﬁﬁé RER - 7 m F/H%  FEEELCA - [BERHA
(CRH - ACTH - 7 &g - X&) = - ACTHIE S R HBERENNKERSS
7T m EHER - ERHPAE R K
B A 2 [fE
= iR EH%E  BLiRE=Z m ERABRRRE
(B LIRZE(E) ~ IEB EIRZ(NE)) | £F+ B RAEE LIRE - IEE
RESBEIER
INIE = E EH%E - HRIZM FEH%E - OME&EEN

(HR ~ M)



N

A 1B IIHPAE Y KO I E [ FERI IR EE -

BHE CIRINEEIRARME




Uo7

MERE @) — IR

BB/ EIEE naive/light users dependent users
HPA B EFYEED . FHE K B FRH% KB ACTHE L7t -
(CRH - ACTH RERS B - KEEE - ACTHLERr m EHEAE  HEREBKES
B i) B EFYERS . HIRERIE B EREETAZEEIERK
= FHE  SOEBENE 3
EARERRAZE
= _EIR e S - % E - % - E-NEELFH
(BLIRZE) - EE LR NEE LF
Z(NE))
NIE & EMH%E - HREF B A% - HR - ME L
(HR - [M/EX) B REFERE  OMEREERKE
ZIES

HRV FH%  HF NF&



— ZIEfttan

m
T3}

BB/ KEIEE naive/light users dependent users
HPA . ER® REELH HHPAREME KR & ABRAE

(CRH ~ ACTH ~ KIS » AR A A & R RS R R K

B ES i) TR EERE

= _FAR FH%  NEZLH
(BLIRZE®E) EBLRERE

(NE))

E = FE A% - HR ~ [ME EFH

(HR ~ [ME)
HRV EA% - LFEF ; HFENB& ; LF/HF EFF



IR U=E
/=B ii

IBE/IRERRE
HPA
(CRH - ACTH - FE&FE -
=)

= _LHR
(B EIRZER(E) ~ [EE IR
=(NE))

HRV

naive/light users Binge/dependent users
ERH%E  HEEE LT B REERE  NRERERKELT

BEREYRER  KREREREXRERESS
m REIAENR  KRERBRERKFEZH
fg - BERIKEHTESKF

EFH% - E~ NEE LFt

FEA%  HFFNPE ; LFHFEFHA | HRVE®RKER - {CERANSIHEER ST



IR U=E
/=B ii

T BRI - JARBE(EHPA ~ ANS - BV FE RS FE
BE/ RIBBRZNEREKFHS - BRRZAEENEERIE




I (4
8 REE (e

IBR/IKFEREE
HPA

(CRH - ACTH - &g -

2 E i)

= _LHR

(B LRRZE(E) ~ IEB IR

Z(NE))

INME & E
(HR ~ M)
HRV

Non-/light users

EA% - HPAZE N5

HE - NEWFEBIR

A% - HR ~ MEE [

EAH%E - HF Nf&

Binge/dependent users

B EHE . KEEZ M

B RIGERHE  NEREHRKFETS
Y

B EAEE - ACTH - HEREEMK
FEME LT

& - E - NEE LF

o - [MER 7

ER® - LR



D

=2 - BE - Sk TNE A R A RARY
L2 1) B e A




= IEERT] e FEe e
ERERETEELE S EREERE

BAEE

— ANS = » R fE

v BN R
v MEE_EF



|1

B e = ZStress Biology — @@ MSEELR ?

v %'fétﬁﬁﬁ Or

fiest om0 1x R ZERY R 4E5E
g« EHR{E ‘ EEFER ?
— A 77 EREIKS

- e
- —
| <\
‘ 1l b
\
: N

v BERETARE RO E R K P
— BLAEER

SN



— BAURRE P ZERINER S EHEE

N‘

Q()()-) SR SRR —

— BEEEFRERsubjective intoxicationtd &

4
& N B e 188 N A BE FIPFC P 9 52 R B (SR

58 ) B S E 2R NAGA IS EE - Rl 2 IERIAHAES

9



5 FERIRIERE B M A sa T

E N

B P O RRE

10 K7 & 130 3% O T8 R B M KRR BB K

B 59BN 5% S & B TR R BR 55 RV B 43 - AUIA T BT BR IE & B AV &R 16

e Z RN IRV EIE TR R TNERUR 53
=R R K88

MERZEEE AR MAVREHRTEA -



. - HERPEEEERNE  ESMAR

MMTETETET/n
imurrnm
"R F 2
TITLRNITT
iEEkEPE

H A

Stress Biology

PR

Q
A, | @
O o= T K Y EEY)

R R BRI L NP EExGet High
REBLANSHSILRE

Feed-Forward Cascade




S BRRRENTE



5C A 2]

2 44 )

R )AL (EJEE2Y) T ) o

ERERETEWIEINEXK

BEISTHC 8RR EFL
SHEETHCESZEE - MER



= = BT R FERV #4 1)) AH A




L1

[T

i
Bt
NS
N
i

w2 ) {52 FH 3R R
= e N
B YRR RV AU &

T =

1) (s RIS R REEY) Y B 1

’%\é\ q#y

N it
/\Z\,é@\ © /§}
S RS

= 7| 2 AT -
i R FE BT Y S S B2 K T 8 2
K S

BEFRICABNKERE R ERSS

HAI




B~ 28[3
e

2],

N |

HE

700

1Y




KRERESE H At BV %)

04 |

sl

l@l‘*

RBERE K FHEIS



R IR B X IEERV{E RS

O
% ‘& BEIAXRENIFREIE R E

XEREE

EAABS IR EREFMACTHREE




2R Y) R A R E S EEEY)

ST R+ A =0 ME R EZ - &2
FNBET] T B2

MDMA+X fii =& 58 & 2l Z2 41 [ [FE
Eha T+ =VTARHNZEIZER

ZSHMENTE

H i £ FHHYZEY)




RIS 2224 1F B R BURK

S MR ERE LB
i o] e B P A [E]

BIBNHE=RETHEHIRE RN
NERE

E=RREIANGEY - HH1TE - [
o T HREERE

A E 2




RERTIEHHPABE MNP E
BHERAIR B L IEfthan & BV
fE R ALK B 22 BB % 7 8
BRI E /DK E RS

B0 R0 V18 28 A RS

RERBERPIEIRE




Between- and Within-
Individual Differences
Early Trauma Exposure
Gender
Family History
Executive Function
Chronic Stress

T
I
E I
I

h---_—-’

Acute
Drug Use

A

Robust Stress Response
Peripheral & Central Response

Acute
Stress

B Increased ventral

HPA & ANS, and cortico-
striatal-limbic activity

Regular,
Binge, or
Heavy Drug
Use

Altered Stress D
Response | r—
| Acute/Phasic and/or
1 Basal/Tonic

— striatal and PFC

response

1

Resilient coping
and low drug use

Altered drug

motivation & reward
Craving, Withdrawal,
Tolerance

Compulsive Drug Use
& Relapse Risk




PN VTN
S OVERR TS E
J

LB RIELER 711

5 &

allk

*Ho



2 & R A RYER I RER




RIERT] - - - SEHZEIHIE Trier Social Stress Test (TSST)

-

N
/él:l

AR meRAl=E - ~ BRI EZE Dot Probe Task v %

SHERIE

étl_%u /75&

S

(1) IB& R =

v BlEAnERTENE
B A=

v BEB R BT FE

S ERIAH R ERE B R
HREORANRELERES

OR A
(2) BEEERBIREIE



2 f AL € R4 BIFE (Trier Social Stress Test » TSST) ——
PR3 PR R A A i oA s SRS FE Y

N

s\
N
i

=

PRERSY
pra$

~=h cr"x

|

e
"\4' ‘+
N~ | :\_nt

Wow
o of
T
H
>~

(3 AT
I
s =
¢
s
EaIN
e WY
\ 7
o
W
& K
—ol

2. L B £ AL FMESL TR 2 (80 X R £RA X
B FAFZ L e RPEF R R A RE 2 AR
R o ik e B AR A R A RR G RAgE - PR
{4 fﬁﬂj]‘&v“' - PR EZ L ERATH A R 2EY B B RIS A R
@*’43{%W@%M4;% Gy AR O



[k 2 RS R EIR M B £ B N EIRAVRESE

ERP

B g El R AN A
EXEEEELREAEEDUSE

(2) B ERYEIREE




ot Probe Task (2) BB 2RV BREIE

HEBRHMIER I RREEERIRE P1 © IRIGAVIENN

EF R NER D ECAR




RiE

000 — R Bl
qp efEEEMEHE SREEE

E B e 48

= v RIT RE - EEGH| & :

v EEFEE%(STAD v TSSTENIBE v um v ISR EE

v FTEMAAEZEPANAS) v ZHIEES v DR

Stress / Control Condition
TSST/Control 0 min 15 min 30 min
v PANAS -~ [Ef§ ~ O FRERE(at 0 ~ 15 ~ 30 min)
v EHERITESE
v STAI(5ERLEEG 30mini&)

Baseline

v STAI
v PANAS

v [~ IDERIRS
v EERIESE

AT




100 - 300 ms

< 1750 ms

Go trial (25%)

No-Go trial (75%)

B ERIZIUE

— Valid trial

ECPIERANIE

— Invalid trial




HB4ESTES (5 min)
T

3% (5 min) (5 min)

©Je)

1K



EREBEZR(STAI)
Baseline Experiment End

RAEEERGRENERSTES

IEEFE R ZE (PANAS)

Stress

Baseline TSST/Control 0 min 15 min 30 min

negative affect

v o~ =& iEhaselinet EHYE S BERENRFENH Y
- S E 120 minf £S5 BB R30 minfI /) 81

.5 -

B0 minNBREFE D SR IZEH2H

NAl NA2 NA3 NA4

s Control group ==e=Low cortisol respond ers ==e=High corrisol r espond ers



Stress

Baseline TSST/Control 0 min 15 min 30 min

&g FEbaseline;2 B4H Rl =
EVERETERNEFENEERSEGSNIEEERE KIZHI48

7
:
sl

i

EREREZERNEFHINLOERSRESHE

- cortisol basthnks heart rate

18 5 110 »

16 4

14 I -

12 1 //\ 90 4

10 4 —1— : :

§ 4 == : A - ! ' ;
il —— 02 =

6 9 : 70 4 - - : : -

4 4

2 4

- T J v v 50 v v v v
baseline 0 min 15 min 30 min baseline TSST 0 min 15 min 30 min

o= Comrol group ==e=Low cortisel respond ers ==w= High cortisol respond ers wepe=Control group ~=e==Low cortisol responders w=e=High cortisol respond ers



N 5;

Ekﬂ@ﬁﬁ%i’.‘ :
E.—JE’JEZ E;“é% S
ZEHAH  AVERNEERSRENGE

o
-
B HEENBEIE.
& : A HEVNERMNEREIE .

B /N\IP3HRiE

HREHPLKIZ




ég% s 5 A B ( B PTSD FIESBIE ) FORFSE—B2
4 TR AT EE AR P AR ENERNERE

S RAIER B

TEAEE T -
EERE ZeBERI TR S S AN BRI A 2

M

7 JE IR 3B AR R

X}
SN
1
.I.

\

—— SRR




A R —‘5 3B e foiiarird 2 258
The influence of stress on emotional regulation and cognitive impulsivity In
amphetamine users
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