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2013 =72] HA52] 39 SA7Ael A
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tion deficit hyperactivity disorder, ADHD)
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F50] 273 9tk of AFEL AFANY  flexibility) 5& FAAZITHE % ol
F29 gj 2+ Al (randomized controlled Repantis 5[1]9] 1&3} g2 MPHY Z+
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oA A= ol MPH
WA S0l A 71E £ A
Aesttt. o] A= 20747
o 192 AAA 8 (physical harm), £
dependence), At3]4 3 (social harm)
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Pharmaceuticals, Titusville, NJ, USA), H&€}
go]E CD (Metadate CD; Unither Manu-
facturing LLC, New York, NJ, USA) 59| A
F50] 2450 Yok AFL 40w of

=9 F=7F A AEH7 dzel WS
ob7|5H] Gom F5 JHs A whg Wek[10]
74 ADHD X 2E 93t MPH 2SS gju
2 AgEolH A7 e ANES B8t
FH Y el Eoh

Il 2EF2ICf OF MY

-O

1, QUTEFRIO) A1 B Et

oly el & 1930ud] YHo|A &
dEgon 4 nlgore guet AE o
E9 gAEZSTETlo] ADHD A=A 2 A
& Fo|th. MPH7} DA% NAS| A &41HS
Aste vhH o] gojetvle DA NA9 A &4
AT ofy e} o] 5 Biobgl AR AGEAES
o] 2g/4stel Eaflof Al a4l Hico}
7 £ A|tHA| (monoamine oxidase, MAO) &
AA| gt 1A DA NAS B2 2 ZH S0
- ZhdskA| 2-8-5HH A Al Ao TS DA
% NAE H&stet, ole $FABAE 5%
2 ZTEA. geenle] AL
< dHEilo] MPHET 7Z&g A7 3
B AT FAO o A #a

A2 A

2314 247

filo o:
off o

= 7Fs/d ol A= AlAtgtT

Kara®} Kaminer [8]] HeR2 4 of w2 ¢
HEl 24, W3 AT &5, BZ 3, =9
2 A% 59 HNE fusin 53 719 ¢
1 3H(memory consolidation) o] @& 7|4
olg A4S Y= A Ak Seo
7)ofaiet. St ol Ao 28 ohaEhnle 1-3
o o]T B&et AR AL =S FA
3] ?%’%”\l 719 =9 A<l (recognition)> 3t
& ¥129 5o F5hE 4 ok B4 Goet
N2 54 BAE 3T o 2E FaAd,

353



st2o|zRa|sts|X| Mi7#H XM3=(EH HM41z) - 20144 128

ool

F& FTHS]. lieva S[11]0] =345t A+
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Franke®} Lieb [12]¢] A& ®rtujde] #
g 71 229 RCTES T8k A4
FHE A3 AT ARG EANA 2rhyd2 7
A, A%, 719, 718, 79 5 AA 715
g fou|gh A YA ¥H8-E (reaction
rate) & FAH W, S W A S A=
72, A%, WEEol 43l T U Fran-
ke®} Lieb [12]-& Kara®} Kaminer [8]9} €2
Hrpo o] QA g A wwd pEol
EA2S Y 258 2obyd 400 mg, &
Hlebal 20 mg, 719 ¢1 600 mge} A7 4 &
s A5 AFSlA Al o8 Aol EA A
ol Aol & WA Lo HF-o]5 HIE 2
gtohd she|lo] 74 kg gietoleta
7Fak 5Tt

2, 2Cim|=o] 2
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Fo 23 dd5oA FoiAso] 4dE T
& E A4 3 WSSl dojue S
LA3kA] ZHHL]. 2231 2000 o FRE7HA]
Hopu g uf o] AlgshRogt Ao s 2§
SRR Hm A QPHstthe o] A o] 317
2ol A7 FFE FEdhe AAES 2ty
242 $5 7heAol oA AR 2
A7 FE 2= 71k

a2y Hopud o) & 2 7)o #et 2009
49 A o] Ak e FFAUBETEA
Ad S04 &3] A2 4 ke A
<& 98 Sl Volcow 5 [15]2 23~46A) 9]
BT 4L 108 Al Ao s ol 74z ¢
°F, 200 mg®] ®tjuld, 400 mge] mriuld
& Tty AR U 45& Y (positron

emission tomography) 2 A|g o259 F

(<l Y 2 1
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bens) A1 ¢] DA $7}7F FEHATH15]. $5
I A o7 5= Sl PN dEES
o] glo] SHAA S =17l 7 2 (mesolimbic
dopamine pathway) £ w2t =38 (nucleus ac-
cumbens) 2] DAE 343] £7AX7Ith. 183
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He FEE = QU o] A o]F9f 20109 #
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Safety Issues in Neuroenhancement*

LEE Sang Mok**, CHOI Jong Hyun***

Abstract

Neuroenhancement refers to medical interventions through which healthy people improve their cog-
nitive, emotional, and motivational function. Psychopharmaceutical substances—especially central ner-
vous system stimulants including methylphenidate, amphetamine, modafinil—have recently become
popular among students and night shift workers for enhancing cognitive function. Although health au-
thorities in some countries have regarded pharmaceutical enhancement as a drug abuse issue and have
issued restrictions or prohibitions, the use of stimulants remains prevalent. One reason why people use
stimulants for neuroenhancement is that there is little information about the actual cognitive effects of
stimulants; people using stimulants tend to rely on rumors which have not been proven scientifically.
The purpose of this article is to provide objective information on the neuroenhancing effects and risks
of stimulants. Although the possibility of addiction to methyphenidate has been exaggerated, meta-
analysis shows this substance has only mild effects on cognition. Amphetamine has stronger effects
on cognition than methyphenidate, but its use is ethically problematic since it can cause addiction and
psychosis. Modafinil has strong cognitive enhancing effects and is safer than other psychoactive drugs,
but recent studies show that it too can lead to addiction. Most studies point out that the effects of stim-
ulants for neuroenhancement are benign and the risks of addiction should not be ignored. This article
shows that the safety issue remains the main obstacle for legalizing the use of neuroenhancing drugs by
healthy individuals.
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