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Objectives : The aim of our study was to investigate association of norepinephrine transporter gene (SLC6A2) polymorphism
and side effects of osmotic-release oral system methylphenidate (OROS MPH) in children with attention-deficit hyperactivity
disorder (ADHD).

Methods : We recruited drug naive children with ADHD (N=97). We administered OROS MPH by tolerable dosage. At week
8 of treatment, parents completed the Barkley’s side effect rating scale. We analyzed two SLC6A2 single nucleotide polymor-
phisms (SNPs), 1s192303 and rs3785143, with blood of subjects. We compared the frequency and severity of each side effect
among SLC6A2 genotypes of 2 SNPs.

Results : In the analysis of frequency of each side effect, irritability differed according to rs192303 and rs3785143 genotype.
In comparisons of severity, talking less and disinterest differed according to rs192303 genotype. In the case of rs3785143, severi-
ties of disinterest and irritability were involved with genotype.

Conclusion : Side effects of OROS MPH showed an association with SLC6A2 genotype.
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© g 3, A AIA GHE0] 520% 2 21y Aol Alat 2
A 2 glolct o &g U t)|o] E(methylphenidate)= ADHD | &2
Az el 2z A da] AFLE T 9low 65-75%2] X &
ol Ay o) Egoll(attention-deficit hyperactivity ~WH-E-& Hol= AR dejA Qick? olzet uﬂ@rﬂMtﬂO]
disorder, ADHD)= ZHI#F, 554, L7205 942 =4 ©

EQ| 023} A7 gitoE B8l ADHD X & ko] =
o 32 eSS 132-64%2 WA S AXIOPJ%}) AD-
RALtZ 1 2013 108 22 / 2842 1 20144 52 18Y 2 =

AARRE 1201413 58 202 N HD L5 BT TS O AT o e e

Address for correspondence: Ki-Hwan Yook, M.D., Ph.D., Department of Psychiatry, 2 HI E]?J\l:]— ADHD o}=9] oFEx]|Rof I3t Q148
-

-
CHA Bundang Medical Center, School of Medicine, CHA University, 59 Yatap-ro, _
Bundang—gu, Seongnam 463-712, Korea A]'"ﬂ' Cﬂ:TLoﬂ %—/] OPEO] Uﬂﬂlﬂqtﬂ ]—E—— %‘9‘
=)
=

A
Tel .+82.31—780—5869, Fax : ‘.f'82.31—780—5862 % HAxo] 57&% B slel o, ok‘j;ng] ek
E-mail : chachacha97@hanmail.net

=
=
0] =22 01T BAY UNTIAATRANS NS wot 488 Hgeon-  AX] TP B2 dFE T e oFE HAHE

[Eay ol oo Tor -

01-07). 2 A7t Multimodal Treatment Study of Children

-

o & ot RN

[¢)
4
A




with ADHD ¢tollA] H s vz FAIR=SA] 58 1471
- 49.8%9] oFsol Bndt FA-8-5, 11.4%9] ot&ol 5
e B8 2997} Azke Hakg-S HHE” @
22 m|&A|Yg|o] E(osmotic-release oral system methylph-
enidate, OROS MPH)2| vl 2] &3l Hztgo gl Alax
2, B, £5, 25 5ol 9tk OROS MPHE =83 569
9] ADHD ota& tde 2 gt =] o] 2 AtofA
= 207%9] otso] HAES sAst¢on 7 Bzkg.0] 1]

= A8 52(12.5%), EH(8.2%), F5(3.5%), 24)(2.6%)2]
&0 2 vepyitt? fddyo|e 2 Qg A7Hgh Bakgo
=53 A7k whel AR A9 g EolxuL? o &
FAES A7 ¢geE HolTos Fa3% 82l 59 it
ojE g ofof thgt oS IAE Y= o] ADHD A&
ANE Fol= H W T8l

HAFUHo|Ex Euby] =549} e 2oujy|xy] =5
A& zpetste] Eupqlat = 2ofjujv| zel o] g5 Wl
o2 AR AfE Yehe Aoz dejA QIek ozt
2| Ubo| E9] 2-87]3& vt e 2 W Bof|ujy|Zela} =

shel 54 FAAE FAHOE B WS BT At

3
© Ao} AEOFE W3] ABYS AT Slo] T
solglon] oFe KAt kel Q75 A ghateh

3}% 7] ADHD o}5-2 iAo 2 3t gItof A= SNAP2S
[} mubgl 4284 %%} DRD47}F W &HUg|o| &
243} Azbo] Qlgirk. 53] DRD4 4742 thg4de] 3¢ of
Sl T A, AR Q5% 5o FARE Ao J3F
ek mubul 254 G HAHDAT D] BeE Aol A
Lpo], S BAI5HAS o) DATIo] 2o tigt &
3} dzto] IIek” Tefut Zeni 2 111789 obF
Ao wubl P A A2 EY B fHAED
Asurlo|= 9] R2go] TS Asiglont olu] 9l
AIE A% 5L5el o] % 5-164] 1777<¢] ADHD oFs
oo g glok tiad olFWd ATlAE DATIO)
o/9 A Eo] AATA| 2] HMH Rakgat ekl 9L
A2 10/10 §242] 74- AR Rakgat o] Qlgirt”
T Levy 52 wubql =84 G742} DRDI 1545327} 1]
Aryelo]e Lag 1%, o4 53t Adwo] e 1
&I, $19} o] mubnlat weE fAA 5] 4, A
Hyto]E F2rgato] dAytdo] Wi dA-follA HIEGo
b 2ojaly el e §ARe] Aol ojd At
WA ot
e 2ojly|nEl A 2ol e AF 4ot
2o|ny| S B3 Al Awo| PEFS FHU 2 ADHD

X

=
olo

2 oo o f|r e o

>

&3

rlo
Ofo
o

x- 0142 - 87|

ot

A5E 913t oFE9] #Ao] Elof i) A&7k w Ay
O|E= AXMFH w=upyly} e 2ofujy|ZR o] A1 ES
X7 o]z HAHUHO|ES] Fa3t A-gr|Her o
24 Qo' oget S upEe 2 e 2of|uly| T =54
FHAHSLCOoA2) Ol Tt o oF& {413t AF50] o]Fo]
7] gk} SLC6A2 T $17] ok A(single nucleotide polymor-
phism, SNP) % 1s3785157, 1s998424, rs3785143, rs11568324,
-3081(A/T) 5] SNP7} ADHD®} ¢1#H-4o] 9le-0] K 11g]
ATk E3F 155569, 1517841329, 15192303 52 A=Y
glo]E A &Hk-g-uke] ¢lehAdo] B aE ek uheba w2
HYglo|E RA-g oJA] SLC6A29} dATHAo] IS 7HsAS
F55 42 9lom, B Ao A= SLC6A22] SNP F 414
AR ) B4(Genome wide association study)oll 4]
ADHD&} sdzhAdo] ekt A9k rs3785143 3} w 2wy
o|E uk-gate] AAzAdo] AAE 15192303, oA 2712]
SNP2} OROS MPH| F-2H-8-3k0] A& ¥8|aLz} gich

TR

1.0 &

20060l 2008 7HA] tiEhH el Axopiad A4l o]y
o] gt ADHD obsHade thdo = shelon ¢4t =
e 71eE 1) R 6-17A, 2) Aol o] ek 9 A HE Al
43+ (Diagnostic and Statistical Manual of Mental Disorders,
fourth edition)®] ADHD A&t 7|&& SEHA7]= 4% 3)
gh=tgk ADHD B4 =71 195 o4l 4%, 4) w2y
Hlo|ES E-83 #o] gl A= shleh At wiAlZ =S
1) A2t AAE g A17gsh] Agto] gl 79, 2) ARt
2 dhofl, ASE 2 A9 3) St A& obsAlE
ZAAF HI(Korean Wechsler's Intelligence Scale for Children
DA AlsAl4= 70 v|RkE: HQ1 749, 4) F7H2Q1 AN
A A 75 W= 492 3ot Atoll gt obsat Fitof
Al 2 Aol el Fws] AEsial AW FoE ke 2
A= Apejststa FEAPE A S A8
AT AR Y] Sl AT

ok
El

2. Zict by

ADHD % &&32h2 gh=o]# Kiddie-Schedule for Af-
fective Disorders and Schizophrenia-Present and Life-
time Version(K-SADS-PL)”& o]-&3| &% 22| Ao}
@Al Mol ekskgick K-SADS-PLE B %
Shel W =4 ADHDO| tieh Jehe] Biges 2 2
o8 B gt

— 83 —



SLC6A2%} REA HEML|H0|E BAIR

3. %= R0 3 2xi2o| Myt

OROS MPH 18mgl.& oF& o5 AJFksigon 15 2
% 4%, 870l RIS Slo] 249 B A 9 2
£ Eshy SRkt A= 8540l B3 AP Barkley's
Side Effect Rating Scale= ZHJ3s = ‘8}“5}2@ Barkley's
Side Effect Rating Scale= A=A 9] F2-8-2 H71e) o=
AezA 7)ol R, o 9 DS 2
HAilo] IS, A8 Al A5, 55, 75, &9, €9, 44
= 22, {‘I—%E |, T olAd, E) o= o] R0l glow
A7

A(9-2)HE 9F@-e- Ash7ix] HrtE )

o]‘—
l__

4. X 2N
Tz A AA| kit(FUJIFILM QuickGene DNA wh-

ole blood kit )& AF&-3}4] genomic DNAS F&l5}3th
SLC6A2 SNP 48 SNaPshot assay® o5&t rs
1923032 GTGTGTCCATTTTGCAT(Forward)®} GG
GAGAGTTTCCTCTCCT(Reverse)E, rs37851432 CTGG
AAAAGAT CAGCCTGT(Forward)®}, CAAGAAGGTG
CTGTGGTTA(Reverse)& ©|-85F] SNPE Zd5t= T2
2 23519} £33 a4 AMHFS-(polymerase chain re-
action, PCR)& 9|3t HF-2-HS template DNA 10ng, for-
ward/reverse primer 22+ 0.5pM, 10X PCR buffer luL,
dNTP 250uM, DNA Taq polymerase 0.25unit2 @il 2%
97t 10uL7} B =5 SF4E Yol 233t 5 Dual 384-
Well GeneAmp PCR System 97002 ©|-83}¢] 95T, 10,
lcycle : 95, 30, 55T, 185, 72°7C, 15, 35cycles : 72¢C, 10
2 lcycle B2 ¥FS-A17] & PCRS 4~3¥3}th Primer
extension reaction= $l3 AA|E PCR A= IuLE 0.15
pmoL genotyping primer”} 33 SNaPshot Ready Re-
action mixture®]] ¥o] 96T, 10%, 50T, 5%, 60T, 3029]
3GAE 25cycles 35FT) BEF2] fluorescent dye ter-
minatorsE A|ASE] $J5te] WA=l Shrimp Alkaline
Phosphatase 1 unit2 @o] 37C 755, 72C 1557 HF-8-A]
7tk WHSAHE [ulol] Hi-Di formamide QuLE go] 95T
SEZF At dgo) 587 & 5 ABI Prism” 3730x/
DNA Analyzer(Applied Biosystems, Foster City, CA, USA)
£ o]&sto] 483t d3ke] #4122 GeneMapper4.0
analysis software(Applied Biosystems, Foster City, CA,
USA)E o833tk

5. E7uH
1923039 3¢

A CO1GG 44 ¥
02 Lol 5—*4% 1 cc g

5} Fom rs37851432] 4

AR CTHIT FAAE SR Lo &4 Aldselt
o] FAkg ol whet ¢lteh4] ¥l W ke OROS
MPH &% 3= ADHD %74 =& chi-square test, Fi-
sher’s exact test -2 SHIEE t HH O 2 v|wstgict 44
Ay g Bz ol HivE v w7 93] Barkley's Side Ef-
fect Rating Scale®] 177 &8 A5 091 7 28
o] ‘olg’oi 1 oJArel ALE Hzlgo| 9l
A} 1192303, rs37851439] 7+ H
8l chi-square test® Al3ystaict z+
wsl] Y5t rs192303, 13785143 22}
LY== 3}al Barkley's side effect rating scale 2}
H AeE SHEUFE oto] SHEE ¢ f14E skt Statis-
tical Package for the Social Sciences(SPSS) 18.0 Y=9-&
2 TJ(SPSS Inc., Chicago, 1L, USA)S AF&3l5 oM &
AA ol p<.052 33k

|o -{o
ox oo HU |r

=)

-
=

7.]_

45

ol
bt

2
=

=2

4
SR
=

et

=z 57 =
28] Jrg
1o] ©

A

==
1‘:10
ool ogh

e
=

_‘1
=

Z o

1, NET SERF0] TH2 21751 ol & o)
11579] ofpF-o] ¢ltof Fojatglon miw 1879] obF

o]

etsioint. At droiriel gEirle] AW, to] 5 A8t

o2 fFomet zfolrt Iglch @Al F 3989] FAAk 2
2o

NS Aafstglom ymA] 1579] gerel Atgkoizt 1te]
FAAEE SAACRE fFonlgt Zpo|7h §lSithrs 192303
p=.354, rs 3785143 p=.587). & A3 AL F 97
O JR} 8315(85.6%), oA 1475 (14.4%) 013t th <]
ﬂﬂv}l«}OIL 10.05£2 744190 27 A ADHD HA =2
TR 2947+944%T 151923038 CC 76"8(78.4%), CG
18%‘(18 6%), GG 3H(3.1%)2] HIEE XY o 1537851432
CC 648(66.0%), CT 27H(27.8%), TT 68(6.2%)2] £EX =
R} 15192303 GG AAF ] HIE4(N=3)2} rs3785143

AR O] RIE=(N=6)7} Wol 4of Agto] 9lou
2, A §4S 183t 151923032 CC(N=76)%}
CG+GG(N=21) & w02 BH53}911, 537851432 CC(N=
64)2F CT+TT(N=33) T L0 2 B 735lo] BAskqch 2+ &
Ao wE Qe ¥l ¥ 8FA ke oE &5,
ADHD #HAHE 52 FAXCZ {ofulgt 2to]7} glgl
(Table 1).

2. SLC6A2 SXXI&0f| 2 OROS MPH HAI2 HIT H|w
rs192303, rs3785143 SNP 2% 17714 BA-g
% ko] FAACE fou|gt 2to]E HIth(Table 2).
15192303 CC F-4AHg2] A9- 21.1%2] tiidwte] A& 5



RO CG+GG AR A% 524%2 ddol A5
RHAH(p=.007). 153785143 CC FAAEL 3599%2] thito]
OROS MPHY] H-&-8-0 2 ‘#3578 Hglovt CC+CT +

Xe)
=

il

A2 12.1%2] tidTto] ‘A/-5S B THp=.010).

AXO . S5=X . o . o985
$E2 - 8F - 0|82 - 27|=

3. SLC6A2 SHXFH0| 2 OROS MPH HXt2 Aziz H|w

rs192303 CC HAxg 3} CG+GG 4438 <] #2448 4
74 BlaofA= - AA T (p=.006), TAlo] §(p=.22)
FEo] SAHORE Fofulgt 2to]E HY} rs3785143 CC
FAAYFL CC+CT F-AAF ] vlwofA= “Talo] §i&

Table 1. Comparison of demographic and clinical characteristics of subjects according to norepinephrine fransporter gene genotype

rs192303 rs3785143
Genotype
CC (N=76) CG+CC (N=21) p CC (N=64) CT+TT (N=33) p

Sex, N (%)

Boys 65 (85.5) 18 (85.7) .645 54 (84.4) 29 (87.9) 446

Girls 11(14.5) 3(14.3) 10 (15.6) 4(12.1)
Age, mean (SD) 10.16 (2.83) 9.63 (2.39) 439 10.30 (2.80) 9.55(2.52) 439
OROS MPH dose at 8 weeks,

mean (SD), mg/weight 0.86 (0.28) 0.85 (0.34) 915 0.82 (0.30) 0.94 (0.26) .053
ADHD subtype, N (%)

Combined 52 (68.4) 14 (66.7) 318 41 (64.1) 25(75.8) 167

Inattentive 14 (18.4) 7 (33.3) 17 (26.6) 4(12.1)

Hyperactive-impulsive 2 (2.6) 0 (0.0 2 (3.1 0 (0.0

ADHD NOS 5(6.6) 0.0 2 (3.1) 3.1
K-ARS, mean (SD) 29.12 (9.27) 30.76 (10.15) 438 29.78 (10.07) 29.00 (8.20) .658
Comorbidity, N

Conduct/ODD 24 4 17 11

Anxiety 3 1 3 3

Mood 20 5 19 6

Tic disorder 13 0 9 4

Others 8 5 0 2

OROS MPH : osmotic-release oral system methylphenidate, ADHD NOS : attention-deficit hyperactivity disorder not otherwise
specified, K-ARS : Korean version of Parent ADHD Rating Scale, SD : standard deviation, ODD : oppositional defiant disorder, SD :

standard deviation

Table 2. Comparison of frequency of each side effect of OROS MPH according to norepinephrine fransporter gene genotype

rs192303 rs3785143
CC (N=76) CG+GG (N=21) p CC (N=64) CT+TT (N=33) P
Insomnia, N (%) 26 (34.2) 7 (33.3) 579 23 (35.9) 10 (30.3) 374
Nightmare, N (%) 4(5.3) 2 (9.5 .386 3(4.7) 3(4.7) .330
Staring a lot, N (%) 6(7.9) 2 (9.5 .552 4(6.3) 4(12.1) 266
Talking less, N (%) 10 (13.2) 0 (0.0) .076 4(6.3) 6(18.2) .073
Disinterest, N (%) 6 (9.0) 0 (0.0) 198 4(6.3) 2(7.7) .584
Appetite loss, N (%) 36 (47.4) 13 (61.9) 176 31 (48.4) 18 (54.5) 361
Irritability, N (%) 16 (21.1) 11 (52.4) .007* 23 (35.9) 4(12.1) .010*
Stomache, N (%) 9(11.8 3(14.3) .507 8 (12.5) 4(12.1) 616
Headache, N (%) 10 (13.2) 5(23.8) 193 11(07.2) 4(12.1) .368
Drowsiness, N (%) 7 9.2) 3(14.3) 371 8(12.5 2(6.1) .270
Sadness, N (%) 9(11.8) 5(23.8) 151 8(12.5 6(18.7) .320
Proness to crying, N (%) 16 (21.1) 4(19.0) .555 12 (18.8) 8(24.2) .351
Anxiety, N (%) 5(6.6) 2 (28.6) 472 6(9.4) 1 3.0 241
Nail biting, N (%) 14 (18.4) 3(14.3) 470 10 (15.6) 7 (21.2) .337
Euphoria, N (%) 7 (9.2 5(23.8) .082 9 (14.1) 3.1 362
Dizziness, N (%) 8(10.5) 3(14.3) 440 7 (10.9) 4(12.1) .553
Tic, N (%) 7 9.2 1(4.8) 448 5(7.8) 3(9.1) .554

* 1 p<.05. OROS MPH : osmotic-release oral system methylphenidate
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Table 3. Comparison of severity of each side effect among norepinephrine transporter gene genotype

Side effect rs192303 rs3785143

CC (N=76) CG+GG (N=21) p CC (N=64) CT+TT (N=33) P
Insomnia, mean (SD) 1.28 (2.11) 1.05 (1.86) .653 1.23(1.96) 1.12(2.12) 718
Nightmare, mean (SD) 0.07 (0.30) 0.10 (0.30) .690 0.06 (0.31) 0.09 (0.29) .658
Staring a lot, mean (SD) 0.18 (0.80) 0.10 (0.30) .668 0.15(0.79) 0.18 (0.58) .789
Talking less, mean (SD) 0.43 (1.31) 0.00 (0.00) .006* 0.19 (0.97) 0.61 (1.46) 142
Disinterest, mean (SD) 0.51(1.29) 0.10 (0.44) .022* 0.18 (0.56) 0.88(1.75) .029*
Appetite loss, mean (SD) 1.92(2.56) 2.24(2.78) 564 1.79 (2.46) 2.36 (2.84) .258
Irritability, mean (SD) 0.71 (1.80) 1.76 (2.61) .094 1.30 (2.33) 0.33(1.11) .010*
Stomache, mean (SD) 0.41 (1.24) 0.62(1.83) .509 0.48 (1.49) 1.47 (1.17) .800
Headache, mean (SD) 0.35(1.07) 0.48 (0.98) .601 0.45(1.18) 0.39 (1.17) .381
Drowsiness, mean (SD) 0.31(1.16) 0.48 (1.57) .573 0.44 (1.41) 0.24(0.71) .369
Sadness, mean (SD) 0.26 (0.98) 1.052.11) 106 0.34 (1.12) 0.61 (1.70) 332
Proness to crying, mean (SD) 0.51(1.4) 0.62 (2.00) 749 0.50 (1.54) 0.61(1.48) .707
Anxiety, mean (SD) 0.20 (1.01) 0.43 (1.57) .530 0.37 (1.49) 0.03 (0.17) .052
Nail biting, mean (SD) 0.59 (1.6) 0.67 (2.06) .837 0.66 (1.96) 0.52(1.23) .735
Euphoria, mean (SD) 0.34 (1.20) 0.57 (1.25) 413 0.42 (1.20) 0.33 (1.24) 777
Dizziness, mean (SD) 0.41 (1.40) 0.48 (1.75) .823 0.40 (4.38) 0.45 (1.66) .840
Tic, mean (SD) 0.35(1.24) 0.14 (0.66) A77 0.29 (1.11) 0.33(1.22) .831

* 1 p<.05. OROS MPH : osmotic-release oral system methylphenidate, SD : standard deviation

(p=.029), A5 (p=.010)2] FEollA FAH = F-2olnlgh 2t
°]& B (Table 3).
o F#

7L SLC6A29 SNP %, 15192303, rs37851431}
OROS MPHY] H-2+-8-3k9] A& U5tk ADHD2] #<Ql
21} v Yo] E 9] 2-g7]He] Qlo] = Eofujy|Z
8% A% sk Ao g A ok 1=y ADHD o5
of| A SLCoA20] &3t ok §-43) <A+t 5 wAH o] E
o] R8I} Ay AFES WA ¢okrh

SLCOA2+= 16q12.2 FMAe] x]star glow 617712 of
oA FREteh?” Z 2 SLC6A29} AETHA F2kgo
THH Ato A= -3081(A/T)7F OROS MPH #|& & 48}
= 4= W3} S B9 o ADRA2A Mspl 4= 7]
7 5 olgly] dete] Wt} kAol ULk 1=t SL-
CoA2%} Hj A Uto]|E9] th2 YubaQl H2hg-of gt
Y2 oFA7HA] B vzt Gick

AT Ak 15192303, rs3785143-2 HE OROS MPH2)
28 Z w3 Aol ddinh H2he-o] A= Bla
ol A= 151923032 " AARY, Tilo] glsol rs3785143
2 Filo] S ‘HFo] APALE BTk 1537851432 7
S k] 7HS7 19 5 Aol Al ADHD @fe] digdo] B
31 =90 151923032 G- A A AT BA] ALolA
m A UdelE uk-guke] o] B Egieh? 15192303

T} 1537851438 SLC6HA2 intron 19 $J#|3}aL A}k Intronl
< ZREE FOJo} 23S o]Fo] k=ol=dgdA Al
oA SLCOA29| HALE B3I = ATs dhe 2o R
oA 9rk? o] T SNP7F OROS MPHO| H&+-8-3} A3t

e
N
olr
tlo
o}
ol
Q
%)
—
Q
>
N
10
1=
el

8= A4 & 4= Stk = o] = SNP7E SLC6A29] W
dolu i o] 715 £-2 x| JFE E = e 7154
= EF3(linkage disequilibrium)< 2
7He /S 78 £ = e &% 1537851433 15192303 SNP
o] 7153 ATE = A, T2 °]E SNP F-9]9] 2A|
3 QA A= ZHAdo] OROS MPH F-A-&ute] AlytkAlo
ke

4
F7121S B o) 8] F 4 9lg A0 R Az

-

o]
)
ot
ox

o 7

S AA|, OROS MPHE 85714 A
|31 S ZEEIT= Folth &, 85 o] %o
Ey 5 Tets] Lsksl o, A5 /4]

]_

o

=xe o pl 2

oD e
o
o 2

ol

o] A7t RAES B tidEel 2=
o}, Aol ke o EEket iAol
Apol7h llont, srebe i
SESHE|X] okt Aol A Axtoll F3F-S v
=AY, 2 At YRS At ofd] o
of foF x5 wjAIsHA] Estlth= it AlA, Bark-
ley’s Side Effect Rating Scale®] &&-50] & FALHT}=
ADHD?] @14 4 vt 7Hs4do] Sltk 53] Bark-
ley’s Side Effect Rating Scaleol| A A9} Ate AE52

filo
N
N
or
ox Mot
o
o
Jo

>
o
flo
i
iy
lo
fru
do
1o
=
ot
N

.

©

>
2

]

P f
;O
o

Mo o

— 86 —



s Yol = A2 Fofl SAEIHs o AukEo] glo]
o2 SUMFIRITLY A, ZEATo| AT Arbo] n]X| o
a2 WiAleh Eetedths AgHEe] Slek = Q1] At
A o] Qi ATHE B9l W AA F, AE, TE, Ty

9] 574> OROS MPHY| F-&-g-0] opd, F24¢

)

=
=3

o
inj
5
)
a2
ro
o,
~
fj
=
ofl
lo
U
<t
o
12
=
BN
&Y
re
4

N
rhu

2 99+ ADHD ©oFgoll4 SLC6A22} OROS MPH9]
FAE] A Bl doteolnh Aot 2 153785143, rs
192303 X5 OROS MPHO] H2+-8 3 #3577k Aol
Qlolt), Bago] Azbe Hlmo|| A 15192303 LS A7
3, ale] glgol rs3785143 ‘Tale] elynt Aol A
2 Bt &5 SLCOA2E SO 2 wAHUdo|E9]
Z-gof ek oS W2 oFE {45 dF e Ao

L

ol

o o

[}
Y7t
ZAM o]: ADHD - SLC6A2 - 2. 2A A UY|o|E - F2k8
References

1) Polanczyk G, de Lima MS, Horta BL, Biederman J, Rohde LA.
The worldwide prevalence of ADHD: a systematic review and
metaregression analysis. Am J Psychiatry 2007;164:942-948.

2) Vaughan B, Kratochvil CJ. Pharmacotherapy of pediatric attention-
deficit/hyperactivity disorder. Child Adolesc Psychiatr Clin N Am
2012;21:941-955.

3) Adler LD, Nierenberg AA. Review of medication adherence in chil-
dren and adults with ADHD. Postgrad Med 2010;122:184-191.

4) Toomey SL, Sox CM, Rusinak D, Finkelstein JA. Why do children
with ADHD discontinue their medication? Clin Pediatr (Phila)
2012;51:763-769.

5) Efron D, Jarman FC, Barker MJ. Child and parent perceptions of
stimulant medication treatment in attention deficit hyperactivity
disorder. J Paediatr Child Health 1998;34:288-292.

6) A 14-month randomized clinical trial of treatment strategies for at-
tention-deficit/hyperactivity disorder. The MTA Cooperative
Group. Multimodal Treatment Study of Children with ADHD.

3

op-
rlo
Ofo
o
o
°
0
Ho
Ho
N
rior

Arch Gen Psychiatry 1999;56:1073-1086.

7) Wilens TE, McBurnett K, Bukstein O, McGough J, Greenhill L,
Lerner M, et al. Multisite controlled study of OROS methylpheni-
date in the treatment of adolescents with attention-deficit/hyperac-
tivity disorder. Arch Pediatr Adolesc Med 2006;160:82-90.

8) Wilens T, Pelham W, Stein M, Conners CK, Abikoff H, Atkins M,
etal. ADHD treatment with once-daily OROS methylphenidate: in-
terim 12-month results from a long-term open-label study. J] Am
Acad Child Adolesc Psychiatry 2003:42:424-433.

9) Kim BS, Park EJ. An observational multi-center study for evalua-
tion of efficacy, safety and parental satisfaction of methylphenidate-
OROS 1in children with ADHD. J Korean Acad Child Adolesc Psy-
chiatry 2005;16:279-285.

10) Wilens TE. Effects of methylphenidate on the catecholaminergic
system in attention-deficit/hyperactivity disorder. J Clin Psycho-
pharmacol 2008;28(3 Suppl 2):S46-S53.

11) Levy F, Wimalaweera S, Moul C, Brennan J, Dadds MR. Dopamine
receptors and the pharmacogenetics of side-effects of stimulant
treatment for attention-deficit/hyperactivity disorder. J Child Ado-
lesc Psychopharmacol 2013;23:423-425.

12) McGough J, McCracken J, Swanson ], Riddle M, Kollins S, Green-
hill L, et al. Pharmacogenetics of methylphenidate response in pre-
schoolers with ADHD. J Am Acad Child Adolesc Psychiatry 2006;
45:1314-1322.

13) Stein MA, Waldman ID, Sarampote CS, Seymour KE, Robb AS,
Conlon C, et al. Dopamine transporter genotype and methylpheni-
date dose response in children with ADHD. Neuropsychopharma-
cology 2005;30:1374-1382.

14) Zeni CP, Guimaraes AP, Polanczyk GV, Genro JP, Roman T, Hutz
MH, et al. No significant association between response to methyl-
phenidate and genes of the dopaminergic and serotonergic systems
in a sample of Brazilian children with attention-deficit/hyperactivi-
ty disorder. Am J Med Genet B Neuropsychiatr Genet 2007;144B:
391-394.

15) Gruber R, Joober R, Grizenko N, Leventhal BL, Cook EH Jr, Stein
MA. Dopamine transporter genotype and stimulant side effect fac-
tors in youth diagnosed with attention-deficit/hyperactivity disor-
der. J Child Adolesc Psychopharmacol 2009;19:233-239.

16) Berridge CW, Devilbiss DM, Andrzejewski ME, Arnsten AF, Kelley
AE, Schmeichel B, et al. Methylphenidate preferentially increases
catecholamine neurotransmission within the prefrontal cortex at
low doses that enhance cognitive function. Biol Psychiatry 2006;
60:1111-1120.

17) Bobb AJ, Addington AM, Sidransky E, Gornick MC, Lerch JP,
Greenstein DK, et al. Support for association between ADHD and
two candidate genes: NET1 and DRDI1. Am J Med Genet B Neuro-
psychiatr Genet 2005;134B:67-72.

18) Brookes K, Xu X, Chen W, Zhou K, Neale B, Lowe N, et al. The
analysis of 51 genes in DSM-IV combined type attention deficit
hyperactivity disorder: association signals in DRD4, DAT1 and 16
other genes. Mol Psychiatry 2006;11:934-953.

19) Joung Y, Kim CH, Moon J, Jang WS, Yang J, Shin D, et al. Associa-
tion studies of -3081(A/T) polymorphism of norepinephrine trans-
porter gene with attention deficit/hyperactivity disorder in Korean
population. Am J Med Genet B Neuropsychiatr Genet 2010;153B:
691-694.

20) Kim CH, Waldman ID, Blakely RD, Kim KS. Functional gene vari-
ation in the human norepinephrine transporter: association with
attention deficit hyperactivity disorder. Ann N 'Y Acad Sci 2008;
1129:256-260.

21) XuX, Knight J, Brookes K, Mill J, Sham P, Craig I, et al. DNA pool-
ing analysis of 21 norepinephrine transporter gene SNPs with at-
tention deficit hyperactivity disorder: no evidence for association.
Am J Med Genet B Neuropsychiatr Genet 2005;134B:115-118.

22) Mick E, Neale B, Middleton FA, McGough JJ, Faraone SV. Ge-
nome-wide association study of response to methylphenidate in



SLC6A22t 2EA H|ZEHLILI0IE RAE

187 children with attention-deficit/hyperactivity disorder. Am J Med
Genet B Neuropsychiatr Genet 2008;147B:1412-1418.

23) Yang L, Wang YF, Li ], Faraone SV. Association of norepinephrine
transporter gene with methylphenidate response. J Am Acad Child
Adolesc Psychiatry 2004;43:1154-1158.

24) So YK, Noh JS, Kim YS, Ko SG, Koh YJ. The reliability and validity
of Korean parent and teacher ADHD Rating Scale. J Korean Neu-
ropsychiatr Assoc 2002;41:283-289.

25) Kim YS, Cheon KA, Kim BN, Chang SA, Yoo HJ, Kim JW, et al.
The reliability and validity of Kiddie-Schedule for Affective Dis-
orders and Schizophrenia-Present and Lifetime Version- Korean
version (K-SADS-PL-K). Yonsei Med J 2004;45:81-89.

26) Barkley RA, McMurray MB, Edelbrock CS, Robbins K. Side ef-
fects of methylphenidate in children with attention deficit hyper-
activity disorder: a systemic, placebo-controlled evaluation. Pediat-
rics 1990:;86:184-192.

27) Briiss M, Kunz J, Lingen B, Bonisch H. Chromosomal mapping of
the human gene for the tricyclic antidepressant-sensitive noradrena-
line transporter. Hum Genet 1993;91:278-280.

28) Cho SC, Kim BN, Cummins TD, Kim JW, Bellgrove MA. Norepi-
nephrine transporter -3081(A/T) and alpha-2A-adrenergic recep-
tor Mspl polymorphisms are associated with cardiovascular side
effects of OROS-methylphenidate treatment. J Psychopharmacol
2012;26:380-389.

29) Kim CH, Kim HS, Cubells JF, Kim KS. A previously undescribed
intron and extensive 5’ upstream sequence, but not Phox2a-mediat-
ed transactivation, are necessary for high level cell type-specific ex-
pression of the human norepinephrine transporter gene. J Biol
Chem 1999;274:6507-6518.

30) Karabekiroglu K, Yazgan YM, Dedeoglu C. Can we predict short-
term side effects of methylphenidate immediate-release? Int J Psy-
chiatry Clin Pract 2008;12:48-54.

— 88 —



