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Decomposing Impulsive Symptoms of ADHD

and Disruptive Behavioral Disorders:
Dopaminergic or Serotonergic Dysregulation?
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Abstract

Attention-deficit hyperactivity disorder (ADHD) is characterized by pervasive
and impairing symptoms of inattention, hyperactivity, and impulsivity, being one
of the most common neuropsychiatric disorders with childhood onset. Since the
latter part of 1990’s, it has been hypothesized that ADHD symptoms are caused by
neuropsychological dysfunction, namely executive dysfunction, specifically behavioral
dysinhibition. Dopaminergic dysregulation in dorsolateral prefrontal cortex (DLPFC)
is thought to be involved in these dysfunctions. But recent studies indicate ADHD
symptoms may also occur from serotonergic dysregulation. In this case, oppositional
defiant disorder (ODD) and conduct disorder (CD) are highly comorbid with ADHD,
and SSRI can have more effect on the symptoms than metylphenidate hydrochlorine
(MPH) or amphetamine. In the present review, the author looked into extant evidences
with regard to “impulsivity” as multifaceted construct, and concluded that, while pure
ADHD may be caused by behavioral dysinhibition (impulsivity without emotional
urgency), ADHD with ODD or CD may be caused by impulsivity with emotional

urgency.
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CHEBRI - ZEEHER KRG - ZE RS (attention deficit / hyperactivity
disorder; ADHD) & i3, W EHICH O THA, MisdEhoxkm, 2#HH%
W B (impulsivity) #8835, 7 2V KK 2 (American Psychiatric
Association; APA) 12Kk % [FEMEROBM - #iil~=2 7L % 4] (diagnostic and
statistical manual for mental disorders 4" edition; DSM- IV , 1994) T (¥, ADHD &
“ FfThESE 7 (conduct disorder; CD) . “ ¥ibkik k2 (oppositional defiant disorder;
ODD) & & &1, “ @ik ” (disruptive behavioral disorder; DBD) ®—2iZ
MEMTF ST, L2ALAAS, 2013 FIZkEl /= DSM- VTid. 245 ODD.
CD MWFFERFEO N — T SN U, BRIPHIER) - Mirsfilee - 347ERE ” (disruptive,
impulse-control, and conduct disorders) % L. ADHD O ANFERERHIZE I h
52kl 7,

DSM- ViZck % &, ADHD i3 & A EDXLETTE & DR 5% IR 5, KNG
WHIRETH B ZEWRBEN TS, $72. ZOFIERD Z IZEREEOhTO¥E
A, BHERAZEEZLTLES 2L 85, ZOMEPRBEORE L shTxk,
NE TOBBEMEIZ LT, FEWEEEL LB X F L7 2 =5 — b (metylphenidate
hydrochlorine; MPH) ' % £ U'7 ¥ 7 = 4 3 ¥ 7 & OHREIHGHTL 5. O BIEEE T3 7H)
WEONY) T -2 3V THBEXTL Y- FL—=V7% (parent management training;
PMT) »#—EDMRE ST TWDEZLAWorth-oTHD, fiExhTn2 (Hrh,
2009) . L2 LA s, $EPEEIZ DWW TIE ADHD (2 ODD X CD 233647 L 723541213
FEIRE T b =V HEDAABHZES (selective serotonin reuptake inhibitor; SSRI) (21X
FEINZIEERYEMRELRHNS NS Z 8 H 5 (Turgay, 2009), %7-. PMT 2B
LT thicb i 2 Ky 779 bEPE BEHEDEF -2 3 Y L@ Bbo
T3 ZEMEREND, 2D K52, ADHD DWEEDE G IZ DWW TR IEAFRER EF X —
Va v EFIELEHNBEDS T, —BHC RELOEYFER LHEENENT S
RS BZVORBBRTHD ., ZhoIcb2RBEEDOHRE K EN S,

ARTIE EFRBAKRF I N2 K3 12> TE 2, MO LRFmE VI BlE, 6.
ADHD ¥ K O Z OWAHEDWH KGR A Z%R T 5, T LT, SRAHHEICONT, 20H
R L RO EET L ARET A I AHNET S,

RITIRAE S S UITEINH

DSM- I (1968) LlwiiZid, ADHD ARAEIRIZH U T « Sl i A REFE 7 (minimum
brain dysfunction; MBD) &5 %AW STz (Clements & Peters, 1962), Z
DZ &6 6 ADHD OFFIZIBAEY AR - iR e R ABEbD > T EE L 5hTn
7zo L2 UAD S, YIFIINGERATFEOH R 2 KRB X, DSM- I (1980) LAREIZATE)
OB CBME TT LAl nI By 2T 20EELE S &> T, ADHD

1 H2ETIEMPHRBAITH B, I v+ — 2L LTERIN T 5,
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DMFEFITRIZOVTOMRIKIZF L A LHEE hd o 72,

1990 fFfRIZA b . Barkley (1997) & ADHD O J§[K & U T K B i SE T2 2 ol &
5 “FATHERE " (executive function) (ZVEH L7-HCOHIEET L 24208 L, “ 17 EPIH]
(behavioral inhibition) DXRAME K OZHICHHET 5 « FaEM: - IESFHEUEY —F o2 E
1) ” (verbal/non-verbal working memory). “ &% - B0 - WEEO A CHIE 7 (self-
regulation of affet/motivation/ arousal). % & U'“ F#§K ” (reconstruction) a5
ADHD JEtRZ 2 C & ¥ 5 &% % 7~ (Figure 1),

Behavioral
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Figure 1 Barkley’s (1997) model of executive function that explains
ADHD symptoms

Barkley o HCOHIME T LIz &L, ADHDEREZH 25 LT > & HELDIIT
BRI RINT B %, AT EINH & 3R 2 38E0 (B3 seE#bds 2 L.
FTTIZRHL L RIEEHIESTSZ e, THISHT2aY tu—- a8 Thdb, Thb
DEENI &M S DL LT, go/no-go task. stop signal task (SST; Logan, 1994) . stroop
task (Stroop, 1935) = EAMH X NS, 7 LT, ZOTEHHIORMAE [ 2 4L k> T, 7 —
FUATRYRHCHBEORENEC S L2 Tn5b,

go/no-go task Tix. L DRITITBIFEZREET—EZDOH (eg, TLT 7Ry
FODCO”) BERIHN (ThE gl s, A LKL (eg, F—FR—FD
“return”) RO SN D, TOKS HHIE - ISO#EDELIZK D, ESEEN RIS A
B Ehsd (eg, —EDY AL Treturn ¥ — &2 LHT5), L2rLhkAs, Z<Fh
IZ R e 3R 20 (eg, 7TLT 77Xy PO “X”) BEREN (T % no-go fill#H &
IER) . ZOLAEKILEMIHIT 2 Z & 233K 51 % no-go IS /4 2RR KIS “ T 3 v
¥ 3 Y+ X5 —" (commission error) &\, ZRATEIIIHIZR ORI E 5 %5 (Nigg,
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2006) . MEITITDON T E ATEFEBRAMA L2 X 2 oA IC KUk, ADHD B,
go/no-go task 2K A II v a V- T —FFARBIIEZILL TSR ZENHENER S
T3 (Barkley, 1997; Pennington & Ozonoff, 1996; Sergeant et al., 1999), L 2L Z&»
5, go/no-go taskiZHFHIIvvay T3 TEHHAHORMZILED», Zh
&N R - RIBOEARIZ K2 D0, WThOERZK 200508325 LN TEL
WEWSIHHE H D (Schachar, Tannnock, & Logan, 1993). go/no-go task OFEHR» 5 .
ADHD D50 TEINHEIORANZ B 5 L &R T 5 DIERETH 5,

FEED & 512 go/no-go task 134T EYHIHIR AN & il PE—ROLE AR OEK % 5B T % &
WEWIEARAZ TWS 7280, WHETIESST AHWENE Z ENEL > TE TIN5,
SST &, EBELKIGOMHEINET 2 X 7 =X L ERAET 2 FEBRMETH 5, O FEE
IZBEL T, FEBREBMH RO IR L ERENSETES (eg, TLT 7Ny O “0”, “X”
BE)IZRHLT, EONKIE (e.g., F—F—FD“0”,“X” #{4) 275 LK o6h 3,
L LaERs, KLAFEITESOENIEILES (eg, 79 —&) BEELN, TOHE
RIS EMIEL 2 hud A b 5v, BESOMITEBEDBETH T, FIkfEFdk k2
5% FEEHBHL. L2 ZDE 4 I V737 Vv FLIICHE(T v o — 2§l Shb -0,
FEERBMFE LB APFREIZS PRI TE v, SST TRIETESITHNT 5 KGO
. B EIEE S I 5 IREER (stop signal reaction time; SSRT) D 43Af %
ETBHIENTE L7729, go/no-go task DRENTH > 72, H¥ - RKIDEARE & 178
PR O HIR % 538t 5 Z & A3C % 5, Willeutt, Doyle, Nigg, Faraone, & Pennington(2005)
DA AP KU, fTEHIHIOIETH B SSRT 126 W T, d = .61 & PR D%
REZGTH O, ADHD JUZ 3T EHIRIRANDOREE b 25 Z L A@RE ST 5,

stroop task {ZHBWT, EEBIMER X XTI HE@DA V2 (eg., ) THEICNE, &
HDONT (eg., dF) IZD20WT, XFORBKRIIEDLINTA VI DOEBEFLD L5 KD
bNb, XFOGmADOUBIZEHBN A DERL»ITITbhb720, A VI2OUKEELD
BX, B> TXZAGATLE S, RIDKE2ZENS L EOWNEEL4 T %5, ADHD %
O stroop task 125 1) B AEEBEGENI M@ IR TEBEWZ 23 RE S Tw5 (Nigg,
2006), L2Laho, HHEE (g, WAWEDEXTO vy 7 DWEEZ D) OFELE
DERS &, stroop task EH YL & DZEFIHELTLE S 2L RSN Tw5 (Gorrenstein,
Mammato, & Sandy, 1989; Grodzinsky & Diamond, 1992; Leung & Connolly, 1996) .

Pbo &S 578 EROMEREREA S L, THI Y b — IO TEARHEL,
B OGO PIE, BT EIIE % & iI2 o> T, ADHD Rz —E DN 4 fa 2 T
Wi ewz kS, TUT, Th b TENHIERE AT A 1213 K R B i SE T AR
(dorsolateral prefrontal cortex; DLPFC) #Vi# < P b3 % 2, ADHD W/ & L&
FRIZHART, ZOEBILOBENIAEZIZERNZ L EWME XN T3S (see, Dickstein,
Bannon, & Castellanos, 2006) .,  7z/ZREMIZ & ADHD Y3 fd & W12 T, mif S By
DFREN 3FFEENTHE Z L e RE SN TS (Shaw et al., 2007) . ADHD JEiRIC
13 DLPFC DR &K OHREAZ D B b > T 0. Zh o MrEiifloxins5 22 L
TWwbeHEibhb,
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HIETH 2L 512, ADHDBRICE T 23YELE LTiE, AF L7 2=F— b
RT7 VT2 EIVORGPHEREINTED, —EOMREE 6T LRI TV D,

AFINT 2 =5 — b L IEPWfEAO—FET, F—=/83 Y b5 AR -4 — (dopamine
transporter; DAT) IZ & 2 D IAA ZET 2@ 2O EFELO6NTWE A FILT x
=F—bERMT 2L, ZhAFEEICRE, ¥ F 7 20= 2 -1 YO DAT OFRD A
AERADBIEE NS, 29952 &T, Y F T AMBUCEBT S F =283 v OB
n, VT T 2A%= 2 —a Y OFEME S IEE S B RS E < £ 5 LiffREh T 5,

TYT 2B IVIE AT FLF Y e P33 v OBMIEE & IR AAEFIC L -
THIRMRRICE T %, 72720, 7V 7 24 3 VIZHATIRBEEAIHGRRE TR AN
EINTED, BEHEE LTIERICRD O hT v 7 2 4 I VEANT R0,

fiic® ADHD AL LTz 7 FEF £ F VAT o h b0, Lit il & Ftk
120 WG IHERETH D . ADHD 2063 5 J1id &,

EEMED S EFR

EdRo ki, BfEETOE Z A ADHD O¥FEKGEEIZOWTIid DLPFC 26T 5 JPRER) -
FERER) LM S EATHERE. L D DI HFEIIIEIORMNEZ5[ 24 Z L, ADHD k% & 72567
EWVWIFBZHMBERATH S, L2 LAaAS, ADHD 2 ODD X CD 2647 L 72 85a121,
SSRIDIE S HxhRERMET 2568 H 0. —BRITEFIHI R ANL A 0 22 ADHD O 5 [A]
ThbHEZEZHLDIIRETHAS,

FNTIEAYE, ZOXSIZHE T ADHD AERISKR LT, BRIZIEAFILT 2 =7 — b3
MU HOEHZIE SSRIDIE S BRIRE RIS 2556035507552, ZOMBEIZDN
T, WEPEE WS MR ERERLT 2 Z L THRT 208 Lk,

FIEIPE & VS RERBESICR LT MW ARERIT A0, LA LERS, WERT
vy LA, EBEXN, EEE, W29 Y. 2L CEENIZfERT. 2004
DIRFEIINT AEELAAS N W—HDITHTH % (Sharma, Kohl, Morgan, & Clark,
2013)., ZLTC. Z95 L7-@H#TENE)L 73 Fa—)L (Strayhorn, 2002) X
%71 (Hoyle, 2006) ORUWMDBENTH b LH 46N T5, HEMIT ADHD 288, 5
FPEARSRETE, RAL AR 2 EOBMEEICE EEN D, Thb ORgmmEE%
PR 5 E T EEAME L WA S, EE, WIS VWO BEEIE S~ LNE (PO
EEDLEN AR E T2 Z EAWEMIZEhDDH 5,

Sharma et al. (2013) (Z[Al—#FRAE ICEBKOBNERKAFBL 2L 2 A, 178
aV Fa—J)L®OKRAT (behavioral dyscontrol) . Hi&H#E (distractability/urgency). &%
PR (sensation-seeking) @ 3 K¥ %l L 7=,

& 512, Sharma, Markon, & Clark (2014) &, HEZXERHL TEHEEIC DWW TEh
TR E T -7z, £, HERERFZ W TR, MRE - X 7 7 4 7R,
RAN - GRFEE, ShEE - RO T 4 TR - BAEAKRO 3T AR U 72, RIS, ITEIEEE
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IZDWTE A4 iEiT o728 2 A, R, L SEEN 2 RRE, EROBEO4
7% it U 7=,

LR &3z, AN REREES, * 2 OO RER S L, HEEdsl I
IS EBEH DL, 25 THEVEDRH DLV HEMZHIT LN -TL B, K
HEFEEFOZE0E LT, £ 3FAFRRIICAEE U TR & 72 13 B AR 23 4 T
WIZZNDBHZENAENWZEIZEDLEEDTH B, fliff, ERIENGE AU WM&
F. BEOATEORBEAERCHZ gy, FRETTICRBLTLE > TWABIT
EEHROBEX LS THAONENIETHD LA 5506 “HMIEARD LTS
MO LXIZECEEDEAS, ZLTZhECADHD OfERKGEE LTHRD EFshT
7 FATHRE B K O BRI OB &3, % DRSS GRS % i O W & BRI
HETH2LDTHA5,

IO OEFIOER

FREo &5 ic, @wEtEkE <. BENEEEZT 280 Lm0 aNE DO 2 DT
SN DA H %, 2 LT, ADHD OWlklERE U TE A 5T & 22478 O R AN,
SN GR 2O R WEHEEC 2 2b-> Tk, ZOMREME LT F -3 o
WANRICH B LHEREN D,

L Z A, ADHD!ZiZ ODD R CD. X 51213 ) DR A ZEE L ENEIT S LR
%<, BIENEY A O-EHEHE S 2D Tr b TWA RS E L 5N 5,

Carver, Johnson, & joormann (2009, 2014) (XAHFREZEWED—DOTH b b = VIZ
RS REER A S D, THCEENE U S LRRGEESNIZZ->TLEN, SFEh
RO ) 27 BEE 5 LML b, £a P = VHARZ LEEA. A0 E
M2 EE (DFD F— 83 VIEZMENROE) 13, HARL CHXIZE->70. &
EITRBANNCIRS |70 LTLEH T e d D, OIS mEHEm S EEA s EH (K-8
I VIEZENFINEG) EEENRIEICARAA TR, WS DRERAEIRICHTETLE S,
Carver et al. (2009, 2014) A Ef4 5 K5, EEIZE o s = VIERAZH#ELZD,
WL 7205 2 LT, RS DR A B X 82D, WHELZDTELZ LW
HENTW5, BENEEEHO-EHIECE e b=V BE5 L TWEZEfMA %, Z
DOFEREE U T, %1% EZ1F 72 Sharma et al. (2013) TIXATEI T > b 0 — )L O RN IES i -
MR 2547 8) &S EOMB 2R S 2 —J5 . RAESEATEI O PERRB AT E) & I3 B OB &
TR EN Tz, M HREECR MG - MR A AT E) & IR AR &, AL ST IR
WRBEATE) & X EOMBI AR U7z, FHEHGE & bk, AR G MGt - MeRF 178 &
BEE AR &9 AL ST B MEREATE) & (S IEOMB AR L 72,

o vu b=V P 3I UEHIC G BIE L TR D, BN TIE S 2 BMTEIHIHIC
WEERIFL TV LRI NS,

ZD&5iZA %L, ADHD 2 ODD X CD & & OBIEMITE)., 15 DAL & & DK
PEESES B, 9o P = RBNCEEZEC, 2205 F =83 VRS
FRIENBUEEUENFI T LR S TL b, 2152 %, SSRIO LS tu b= H
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ICHEERIT T %ﬁfﬁ%%ﬂéﬁé@ﬁ&%i%héo@ﬁktﬂb:y%fﬁﬁ<\
FELUTF =3I VRICEE A X2 LA, THIHNCHE 4 2. ADHD JER
MHMAICHN S L E 2 6015 (Figure 2)0

dopaminergic R Behavioral R
dysregulation dysinhibition ADHD
A
Serotonergic o Emotional .| ADHD with
dysregulation impulsivity "I ODD and CD

Figure 2 The relation between impulsivities and disruptive
behavior disorders

&bhiic

ZhE T, ADHD OFRERIZOWT, F—383 VR L OIT#iHoxa, o b=
VRBE L OCREEIHEOMBEIZ OWTHEM L TE 2, LArLars, F—r383 v EHNg
Yitr. ADHD ioxtd 2 v b = VGO GIZD>nTid, a5 <. RRETIREL
2eu b = VG FIRRB OB A TRV Ay, SHRIBEM A, RIENERE RV
DEMVBENED LT THEA 72 ET. ADHD 5 & 0°0ODD. CD %% & & OB HM: & #
LT Zekwohsd, 25952 T, ADHD ORER PHIZDOWT & b IEHE
TR AEEIC A2 D, K ORIREIGENEHEODIT 6N LHIchdLeEL6N5,
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