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248 oA e o3t BEglEe] AlAbET.

AES5E % HVA v 49 ABBAE Bgou 8 5-HIAA sk ool ah. 2%
240 Agn WA e 84 5-HIAA $59 9 ZauAE 2

Bgolol Zubgolt 722 FYL TNt FEH YOIE G2 AT JFE FA ¥
Stch, B3abe] AZEEE W4 HVA 55 488707 9n 84 5-HIAA 5ok 4a4ol glol &

BN SO : eatel - Zubgel - 2o|HAY B SEFR - W% HVA - ¥% 5-HIAA.
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9l oz AztsjA &FQA E54 " 24 €ol
Hujgt vebde}, 7158 AT W 8 Falidl
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SAchL Bk

ool A 7hkAoll(obsessive-compulsive disorder
: 018} OCD)} Fol8AY 75l (attention-
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gE ol Foo] A= T4 YL, HF
ARgE FoYgAdy Yol 1%E FE A
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o)Ay OCD7} F8gefe] g wyelzta sk,
HZ AFoME OCD7} Felgoliel 22 #314 Hof
AL A = gg g¥8yoglx 3t ADHD9
BAE obd Az gout ADHD /o] 734
ol Ay gFAe] Yehyr] A 74 27] B8R A%
7% g0 Fyggeel ADHDE 22§44 29
o2 Qe t2A EE Rola? 715 UlollA £
At g4 das] dokn AW F g f
Aoz Nz EYHo] X Feld AFoE F
2% 4 gl 7Aool $43 2o 7% YUk ?

gatojol welZoA AAAYEEHQA 2ol E
AFEo] gttt 7Y 22 W FAE] =
qAe AZEQACN AFHT Tt ® e T
(midbrain)ell A E31AIS] 75ol4dt dFolata 3}
o ¥ D, &3¢ $83E 243 haloperidolojit
2 A7 o|gAst Bl anprt YK =5l
F A EQ HH 4= homovanillic acid(e]13} HVA)
o] 57} thEZ3 2po)7}h YKATH T A HZEIA
7} A ool WejAdele] F83 AgS & Aoz A
Zgou, AZEYY 2 thAHES] HE%e Shy-
droxyindoleacetic acid(°]3} 5-HIAA) F=7t ARA
s 27} izl Wla WL 2 e SO
daE Rl gl H2 D, =995-8A], 5thydroxy-
tryptamine(5-HT). AIZEY $83& o] ZAdsh=
risperidone®| X3 & 37} ATk ® gl Zaiwl
A, AZEGA Sol dud Folgtn 30 2 Fo¥
AY HYLEFNE =o0A), AZEDA, of=d ™
A1) Follo} Aty sk P g2 d gofol A o]
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1. 97 4%

£ d7E 1d o)
A Atole] 50HS oz gt i $olo} B3
Aol Al A7) x|t S A3l T & W
3], Futge], FolgAY Y ERR] VA
Diagnostic and Statistical Manual of Mental Di-
sorders(]3t DSM)-IV®¢] Feh7|2& AHgaich
ol A YR @Y FAAAG A, 4
Aol Sl A%E AR,

2. 913 34
FEFANE AU Fo| HA dFTL FEFR
F7ol el AR T2 g3 e (1), EA &
& g ool Zatgolrt Fute Z(T+OCD), AR T
& gFojol FojHAY Y FFN7t FurE (T
+ADHD), YA 7& 83olo] utgol Fo62¢
HYeEHoi7t Fukd Foz WWrAtHT+OCD+
ADHD). 183 €34, 729454, #49249 B
TR AEE 4 AEE i F ] #& 4935
7patza #0827 FY+E54e] A=E vl

o} Al Welog 71 o ¥ HVA, 5-HIAA

558w,
1) Y5 B

(1) 933 %7t

DSM-TV A%t 7150 oJ8] egei& Jdstsirt. 71
Z 718 AA B3-& Yale Global Tic Severity
Scale(o]3t YGTSS)? = 4497t A4 €349 A
T2 2339t YGTSSe whxsld dgez &
4 93 54 9 470) g8 H7k 1579 §9el 8
Z2+e] A4 (number), ¥1%=(frequency), 7% (inten-
sity), B34 (complexity), %3l (interference) =&
0~537A) 2zt A& skt aela ANkA Fol
ATE 0~50471A] 104 HH oz Hrte & 5ol

8342 713 2 54004 15

@) 5714 Y=L
2 st

(2) 7rar3de] 7t

DSM-TVe] Agt7)2o] ofsf 3ubgol & sttt
Zgkol] Abmglo] Al A& Leyton Obsessional
Inventory-Child Version(°l3} LOI-CV)¥ 2.2 7t
240 AEE Wl F 4EFo= FAE ¢l
o 135829 s A58 J3rt A4 ddst
o Hrtshet] A& the g2 o Ei= Rt
o ol ‘o Wl FHo| e A4t @t
igo] g7} I A} o T4 HEE A% A=
2 Yriste] g8 gho| resistance score’t =W, 54
oz Qs Y] 1% LS Pt & g

& interference score’} €t}

(3) F9EAY HJ T34 H7t

DSM-IVe] Agt7|2el o8 854y AALF3
o & Al vy Aagle] & g4 Conn-
ers Parent Rating Scale®™2 Fo|Z2¥ AY:FF
4 et 1083 @53 S AHEstRth

2) 8% HVA 5E9 5-HIAA 559 5%
Yol 4] HVAL 5-HIAAS 243t A3k &
FEo] A= ek FelgoldlA €4 5-HIAA 5

B 0@ 442 9349 $30

‘=2 273 vt en® ¥3F serotoning &3

3 B wal7) = ST gl o)eje] AR 53] A
BEIZoHE 8% HVA sdsy 343533 9
g 23 5 8% HVA 558 o83 =850 B
o 2% B oMz ¥ HVAS 5-HIAA 5&=&
248t

AT ) oA FAY 10ccE B39 ED-
TA-tubeoll 33 F S R3] BFS AUk F
59 2L u4% A4 2219 (high perfo-
rmance liquid chromatography : ¢]3} HPLC)E ©l
239t HPLC717)%= WatersAHWaters Associa-
tes, Milford. MA, USA)9 model 510 pump. mo-
del 717 plus autosampler, model M460 amperome-
tric detector, Temperature control module(TCM)<

olg3lgitl. BE Al BA 4 FFo] AHEHNeH
Az 33 FHFE ol 43t EE8AUL Sigma
AHSt. Louis, MO, USA)ERE HVA$ 5-HIAAE
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Faol ARSIt P HVA € 5-HIAAE
perchloric acid§ ©|8-3td F&31%0t}h ¥F BaH

o] e Iml® sample2 4THAM AMA3] sEsto

internal standard?! isovanillic acid 100ng& ¥
43 vortex mixing® ¥, 100ml9] perchloric acid
2 Yo g $£427 vortex mixingdt ¥ 308
4T WA FF AE A3 FAAT 2, 13,
000xgZ 15%3F 4TolA dAdEesisnt. 22F o
o]z Azdukg 3l 40mlE HPLC systemol] F
Y3kt

47] EAWel o ¥4 HVA, 5-HIAA® 5%
T 829 Aol AR FH Folg EEAINHY
internal standard?} A7}8 drug free serum®il 2]
A zoljge] H2 R EEAIY AbEAE AME
3] A3te =g TN H9E € 1mlol oig
ngl & BT

3. NgEN

FEAG] T WE 4F Alolo] E FA9)
A= g BB wile] ztol oneway ANOVAR
A5 frold ARt Qe A9l posthoc test
2 Scheffe’ AH-& A5}t

54, ey, FAEAURY ST Axe)
AEstd Wzt ABAHL EF Pearson correla-
tion test2 FA131A T}

RE BAAMEE SPSS/PC+(ver 5.0)& °]884
Aest] L& FAA FATES 0.05 o312 3},

& o

1. YPNYRH BY

T2 F 508l B vol= 9.77+2.44(
Ae 5.4~15. 14D LHARL FF 7.0492H
B HEATA "33 AE710L HE 2.76130]
Aot due] Adele @At 429, 27t 8ol
gele] 71EH 2 26" (52%)9A AR W]
FAeME A7 35(70%)8 =2 7hF Rsich ol
TE FIEATER 4702 Y PN e 7
o] 214, OCD7} F4tso] & Fo| 10, ADHD7}
FHslo} e Fo] 9%, OCD% ADHD7} Frte|o]
UL o] 10IUTHE 1). E 10X F&AeE 47

Table 1. Demographic data of subjects(n=>50)

Demographic factors Data *»
Age at visit(years)” 9.77+2.44  0.520
Age at onset(years)” ©7.01+£210 0354
Sex’ 0.155
Male 42(84.0%)
Female 8(16.0%)
Duration of tic(years)" 276+194 0557
Family history” 26(52.0%)  0.417
‘Birth order® 0.457
the first 35(70.0%)
the second 14(28.0%)
the third 1( 2.0%)
Comorbidity”
Tic only 21(42.0%)
Tic+0OCDY 10(20.0%)
Tic+ADHD* 9(18.0%)
Tic+OCD+ 10(20.0%)
1) Mean+SD

2) Number of patients(%)

3) OCD : Obsessive compulsive disorder

4) ADHD : Attention-deficit hyperactivity disorder
*ANOVA for variables between 4 groups

ol Fgujo], Ay, € A&7z ], 715E,
HAeA B2 BATHZ F23 Aol7l YcHp
<0.05). .

2. 59 4% ¥

1) 42 M°] §5¥9 Hjn

g2ate] AT E YOTSSE Hrlstgrt. 54 ¢
9 FHge 4 "o 2340 g AAAFE FE
AR e 43709 Aelg 9 (oneway
ANOVA)o 2 Hlaalth, 2z H =y Holr F&-
bl 43z4e] B5de] Az ol 2ol YUK 2).

ol9lel= EAj FA4oz JEl: 9t € A4z
TEAYE 478 A= vlms] Bgtovt xlelst gt
(p=0.244).

2) 42 1] Y95 Y

Zetsde 4= LOI-CVE H7ksiath. & 34
A BE SAAE AYHE AT PiHs
A4 OCD7} &w¥te Fol 7H¢ ¥, OCD+ADHD7}
T9E T &7 939 . ADHD7F $¢HE 79 &
olitt. Z A=W Aol i zjolE dAMTFEAY
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Table 2. Tic severity scores in T, T+OCD, T+ADHD and T+OCD+ADHD groups

Scores(YGTSS) T T+0OCD T+ADHD T+OCD+ADHD
(n=21) (n=10) (n=9) (n=10)
Total motor tic 15.0+4.2 14.7+£4.2 15.8+3.6 13.7£5.6 0.507
Total phonic tic 5.4+6.6 7.9%6.0 10.6+5.4 8.8+6.8 0.424
Global tic severity 55.0+14.0 57.6x£13.6 59.4+13.8 555119 0.688

T : Tic disorder
ADHD : Attention-deficit hyperactivity disorder
ANOVA for motor tic scores : F=0.786, df=3, p<0.05

Results are expressed as mean+SD

OCD : Obsessive compulsive disorder

YGTSS : Yale global tic severity scale

ANOVA for phonic tic scores : F=0.951, df=3, p<0.05
ANOVA for global seveirty scores | F=0.495, df=3, p<0.05

Table 3. Leyton scale scores in T, T+OCD, T+ADHD, & T+0OCD+ADHD groups

T " T+0OCD T+ADHD T+OCD+ADHD
Leyton scale p
(n=17) (n=9) (n=7) (n=9)
Yes score 13.61+6.3 23.0+4.4°° 8.8+2.7 16.4+5.8 0.000
Resistance score 18.0+13.6 37.9+10.8* 8.8+1.6 22.1+124 0.001
Interference score 17.6+13.0 36.8+10.8*° 6.5+1.6 0.000

228129

Results are expressed as mean+SD

a : Significantly different from T group : p <0.01(posthoc Scheffe's test)

b : Significantly different from T+ADHD group : p<0.01(post-hoc Scheffe's test)

T : Tic disorder OCD : Obsessive compulsive disorder

ADHD : Attention-deficit hyperactivity disorder ANOVA for yes scores : F=8.600, df=3, p<0.01
ANOVA for resistance scores : F=7.253, df=3, p<0.01 ANOQVA for interference scores : F=8.354, df=3, p<0.01

Table 4. Conners parent scale scores in T, T+OCD, T+ADHD, & T+0OCD+ADHD groups

T T+0OCD T+ADHD T+OCD+ADHD
Conners scale ) p
(n=17) (n=10) {n=9) (n=8)

Score 6.1+:4.3 87136 9.6+2.2 128+1.0° 0.021*

Results are expressed as mean+SD

a : significantly different from T group : *p <0.05(posthoc Scheffe' test)

T : Tic disorder OCD : Obsessive compulsive disorder

ADHD : Attention-deficit hyperactivity disorder ANQVA for Conners scale scores : F=3.637, df=3, p<0.05

Table 5. Plasma HVA and 5-HIAA levelsing/ml) in T, T+OCD, T+ADHD, & T+OCD+ADHD

Levels T T+0CD T4ADHD T+OCD+ADHD p
{Mean +5D) (n=16) (n=10) (n=8) (n=9)
Plasma HVA 8.14+3.38 6.68+3.37 6.49+4.01 8.07+3.70 0.595
Plasma 5-HIAA 7.221+4.58 8.08+7.64 7.144+5.24 11.69+13.59 0.564

T :. Tic disorder

ADHD : Attention-deficit hyperactivity disorder
5-HIAA : 5-Hydroxyindoleacetic acid

ANOVA for HVA : F=0.69, df=3, p<0.05

OCD : Obsessive compulsive disorder
HVA : homovanillic acid

ANOVA for 5-HIAA : F=0.64, df=3, p<0.05

(oneway ANOVA)e 2 u|w3lt}. ScheffeXl RS
o] &3t AL EAZ A= OCD7} S4td ¥ ADHD}
Sutd 73 &4 gRein FriE 5 BFHg
A 2ol Bglow OCD+ADHD7F Futd #3te
zto| 7t giitk. OCD+ADHD7} 8l Futel o2 o
E A #1 A o2 2ol T

3) 42 M) FAHHY HY2F Y Hu

E 401 B 3P 479 HES HE HF
£ T+OCD+ADHDwo] 128822 7P &3 T+
ADHD?, T+OCDZ, T £olfith. devdese
2 7 7& vas] Bokew ScheffeXd& 8¢ AL
F4%lx€ T+OCD+ADHDZ# TEo| B7H%
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Table 6. Correlations between symptom severity and
plasma HVA and 5-HIAA levels

Pearson's correlation coefficient HVA 5-HIAA
Tic(YGTSS)
Global tic severity score 0.387* 0.086
Obsessional(Leyton)
 Yes score 0021 -0.231
Resistance score -0.023 -0.354*
Interference score -0.029 -0.334*
Conners scale score -0300 -0.194

HVA : homovanillic acid

5-HIAA : 5-Hydroxyindoleacetic acid
YGTSS : Yale global tic severity scale
*p <0.05(Pearson’s correlation test)

o) FFAFA Fol8 R@o, ThE Z AololiE
AR zol7k feich

3. 42 MO0 97 HVA, 5-HIAA E&(ng/mi)S B

H 5ellMe 3E2EE 433t %4 HVA, 5-HIAAS
FTEE YUNEEM o2 vty ey FAHCE &
o= U

4. 3Y° MU= Y HVA, 5-HIAA 549 Y
el

AA dakzdA wREHE €383 s F
YAy HYLFTHE A9 Hx=z AU &
3 HVAS 5-HIAA =9 434dE 53ttt & 60l
A B A it 833 A= @3 HVA 5
S5 AuTASt YT AA T FHEd A
EoA SAHERTE A}z WAt 7
5-HIAA F59 99 AaaA7 AR AA s
o FlH4Y HYLTFY A== ¥ HVAS 5-
HIAA sxohk= dadAzt fich

i a

2 A7ATNM g3 Hi AlFdelE 740l
G el 41 1o en, EEEe] 715 gl 7
e 52% 90k, o] A7olME g fF Aol
Tl 3L FHlE B 4~5: 1olgtal 39, 715 e
12~67%2 B.uslgc}

gl e ANt FESE A-97 B,
TEARLE ], FAHZY JYLFH. EL

Bl 7ol TN, wALE o], -8, o
3ol Goln Yitobyel Hls 5~2087F woh¥
OCDE 43%94 3&gctn iy A& dgd=TE
AHEEE g 13%2hs EaAtE /1o ® 40~50%
dlA FEhn 2o ADHDE U%7HA &30
€ Ha% Qo g ARAHAAE Al
& g 55%eka 8 30~60%01A4 F&eTh &
.0 & AFelM e OCD7t 3E8 A5& dA9 40%
o] ADHD7} &8 ¥+ 38%At 4382 F
A2 YT oFsllAl H34lT #HE 7 5 e
u, A7) o BAlE0] 328 A7 dFE Ae
aefshd Jdele B okss 12 o) wid 27
HE FEA g diF FrFE 8 APslof w5

- 3] ZuEelu FAHAY AP TFE0l THHE

A$7 B3, A8l 18-S FE 39S neig o
5 Azl i3t P wh=A] o] Foj o} gt}

€lZaka 73ukAd (obsessionality) ol A@E o] gluhe=
Byl A&Hoin Zhabgde] RS f31A dBA
o] iz, HstdqoA Fukg e ople} Zgelz}
k= A9 JdFEH D Qo) AL g3y F
83 EAog Azbez 9} 29 Jubgelzt YQ1F e
2 Felgolie} vhAl g3 oflo] daE o] okx x|
23X o= AHE Jon ® FgFeidlA Leyton
AT A7t Aol vlsiA A Erie Bt
AT 2 AFoMe Fubelrt & A7t
40%H 3 72 JGEA] gt g 7t
4e guslgen, Aubgelrl 39 ¥ 134
%S 2ol 3 Leyton AEESF7 EAZH o2 onlgl
A B 4 A== Prpg d3ad aEde @
A AR EAstd ®otoy S AZE A
olo= el AkgAdol Attt

€39} ADHDE S3302 2 4 9% A
olgtn M Az o™ Az Eejd Adoleks
AT e} ? d3ido] AESFE FEAE v 8o ¢
=1 PEFAT o] 2ol YEsu o] CBCL(child
behavior checklist) H=H571 9riddA 4ot © &2
A4 Conners =4 OCD® ADHD7L 3+&
g A 7HE Fol HEAT 12.8%0I1%2 ADHDY
FEE T, OCDY 3EE 7, &3 g3 &l
i, ADHD?} 3288 v2 &5 &2 7ol vlg) 3
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ZA7 BARLE guIdAl =3k g3 A%
£7} 828 ADHD 249 420k J897) gt
e dte IR 2 B Ao ME 7 AxE i
71 340 FAHAY FALETHY #AE 7
Aoz FAs Bgtort, T4 AZx Alojdl= #
9§ el et

Eato)e] QB8 gilog Eawl sHdol A4 F
gehel] F5AA0 Entle] Aw oz £}
A v H 02 Be g w8 Helthe Aol o
EA9 £97 2%44] haloperidole Foi& "= &
Zol 2HQ W& Holn FFAFAH A e F
dol AHBR Engle] HEdHA EAsHe Ao
A7}, H3Hsd HVAS 7|5 et w2 Aoz
Hol e 3 Euiyle] Mg Eu7 F4x)e] gy
HEo 2 Azteieh”? gRejo A NZEUA] AT
A XA FREd, H¥4Y 5-HIAA &
B¥FEoAY Uz ZAY ¥ haloperidol
& FodE 5-HIAA FEoe ¥spyt gk o™
243 sl A8E Y A AzEd
AFT A4 9 fluoxetined 2057 T3] Hgte
v, "€350le AREA) AN et gAst
Rt @ EGolol A Hole ZubEATa Ay Al
A8y A7 5-HIAA ¥57) 7543 718
DA FBaA AA 2, Furggel FEIE F
Agofo FEHA] FL F4E g dFoME 3
wZdo] & 5-HIAA 559 dudctn sy
¥ olx7 gFele ABEA AAow =A%
AZEYAY AHE AFHAT 8547 YaH ez
FEHE AFAGERL Evles BT AZEY
& FuZAs) BEEE Ao By VEISAAdA &
B gALE ] oS dBHA Bustn o B A
FAG MR 854 A= 8% HVA 559 &
o] ZABA} ANer, B 5-HIAA sEo= 43
Aol g, 744 A e 5-HIAA F=9 o9 &
BaAo] QT gEA4e Tuue wsle B
o A2EdA g ol EFojd FEHE AT
3 dfs e Ao Azt FF AFeME =udl
# AZEY BAAA ] FAE T3 AadFEe] o
&379 83 HVA. 5HIAA sx9te] Wzl Bo=
A gFelo] BEEH YA F o J2¥ + A

< Aoy,

AT WAl A ¥4 HVA, 5HIAA 557t 55
TaRlAle AZEUDA ] GYTE elFsta AR UA
238 e dhdelul disidE =T gt ¥
2 HVAS] ¢ 1/20] BxojlA 71gsh= ZAololA ¥%
HVA $E& ¥y H3sde] HVA $59 4a4go)
gtk Bav) gie 2% whd Mo Ae] HVA 5= ®
37} PN E F wigEts $EAY dFAp)
21 om% 1y olal Abste] A2 debrisoquined ©]
£33 AFoA B3 HVA 557} 35417749 =ag)
AFE & v dohs A7 Ao} JUSITE® £ g7
A 8% HVAS 5-HIAA &= 4344 0.623(p
<0.001)22 euiglE Aaol Ba=REd ol
BAE F3A074A9 =404 HREJA} A2
Y H &2 FFE olFT YeH® oG #AL
FPoME & g1 S-S vehiET IF 47
A E Biolyl A3E A)ste] 2zolre) HVA 4
ARS 74 A)7]E debrisoquined o] 83t HVA %
2o A4S 0 AFY 5 AL Aolth
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Tic Severities, Plasma Homovanillic Acid and 5-hydroxyindoleacetic Acid
Levels according to the Presence of Comorbidities in Patients
with Chronic Tic Disorders

Ki-Hwan Yook, M.D., Sung-Kil Min, M.D., Soon-A- Jang, M.D.
Department of Psychiatry, College of Medicine, Pochon CHA Univérsity, Pochon

Objectives : Contemporary empirical studies have suggested high rates of comorbid attention-
deficit hyperactivity disorder(ADHD) or obsessive compulsive disorder(OCD) in children with
tic disorders. Not infrequently, ADHD or OCD is as source of greater impairment than are the
tic symptoms. The studies in the pathophysiology of tic disorder have implicated abnormalities
of dopamine, serotonin and norepinephrine. The studies in pathophysiology of ADHD or
OCD also have implicated abnormalities of dopamine, serotonin and norepinephrine. This
study was purposed to examine the differences in tic severities and in the levels of plasma
homovanillic acid(HVA) and 5-hydroxyindoleacetic acid(5-HIAA) according to the presence of
comorbid ADHD or OCD in patients with chronic tic disorders.

Methods : In fifty chronic tic patients, OCD or ADHD was also diagnosed. And then tic
symptoms, obsessive-compulsive symptoms, and attention-deficit hyperactive symptoms were
assessed using Yale global tic severity scale(YGTSS), Leyton obsessional inventory-child version
(LOI-CV), and Conners parent rating scale. The plasma HVA and 5-HIAA levels were measured
using high performance liquid chromatography with electrochemical detection method.

Results : Fifty-eight percent of the patients with chronic tic disorders had comorbid ADHD
or OCD. But severities of tic did not differ regardless of the presence of comorbid ADHD or
OCD. There was a significant positive correlation between tic severities and plasma HVA levels
but none between tic severities and plasma 5-HIAA levels. There was a significant inverse
correlation between resistance and interference scores and plasma 5-HIAA levels. Plasma HVA
levels showed significant positive correlations with plasma 5-HIAA levels.

Conclusion : These results showed that tic severities didn't vary according to the presence of
comorbidities, and that tic severities were correlated with plasma HVA levels, not with plasma
5-HIAA levels. These results suggested that the pathophysiology of chronic tic disorder was
strongly corretated with abnormalities of dopaminergic system.

KEY WORDS : Tic disorder - Attention-deficit hyperactivity disorder - Obsessive compulsive
disorder - Plasma homovanillicacid - Plasma 5-hydroxyindoleacetic acid.
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