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< abstract >

Dopamine transporter density of the basal ganglia assessed
with ['*I]IPT SPECT before and after methylphenidate treatment
in Children with Attention Deficit Hyperactivity Disorder

Keun-Ah Cheon, M.D., Young-Hoon Ryu, M.D.,
Kee Namkoong, M.D., Chan-Hyung Kim, M.D., Jong-Doo Lee, M.D.
Department of Psychiatry, College of Medicine, Yonsei University, Seoul

Objectives : ADHD has been known as psychiatric disorder in childhood associated with dopamine
dysregulation. The symptoms of ADHD can be treated with methylphenidate, a potent blocker of the
dopamine transporter (DAT). In present study, we investigated DAT density using I-123N-(3-iodopropen-2-
y1)-2 B-carbomethoxy-3beta-(4-chlorophenyl)tropane (['**IJIPT SPECT) in children with ADHD before and
after treatment with methylphenidate.

Method : Seven drug-naive children with ADHD and eight normal children were included in
the study and performed SPECT 2 hours after an intravenous administration of ['*I]IPT. All children with
ADHD reperformed ['*IJIPT SPECT after treatment with methylphenidate (0.7mg/kg/d) during about 8
weeks. SPECT data reconstructed for the assessment of specific/nonspecific DAT binding ratio of the basal
ganglia were compared between before and after treatment methylphenidate. We investigated correlation
between the change of ADHD symptom severity assessed with ADHD rating scale-IV and
specific/nonspecific DAT binding ratio of basal ganglia.

Results : Children with ADHD had a significantly greater increase of specific/nonspecific DAT binding
ratio of right basal ganglia than normal children (Right: z = 2.085, p = 0.037 ; Left: z = 1.506, p = 0.132).
Under treatment with methylphenidate in all children with ADHD, specific/nonspecific DAT binding ratio of
both basal ganglia decreased significantly greater than before treatment with methylphenidate (Right: t =
3.239, p = 0.018 ; Left: t = 3.133, p = 0.020). However, no significant correlation between the change of
ADHD symptom severity scores and specific/nonspecific DAT binding ratio of the basal ganglia were found.

Conclusions : The data of this study using methylphenidate in children with ADHD support the complex

dysregulation of the dopaminergic neurotransmitter system in children with ADHD.

KEY WORDS : Attention Deficit Hyperactivity disorder - Methylphenidate - ['*’I]IPT SPECT - Basal

ganglia + Dopamine transporter density
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Table 1. Demographic data and ADHD rating scale scores in children with ADHD

illness
age :
patients No.  sex duation ADHD rating scale
(year) . .
(month) (methylphenidate naive state)

Hy-Imp 1A Total

1 F 8 26 27 21 48

2 M 11 50 17 22 39

3 M 6 25 27 24 51

4 M 10 52 15 18 33

5 F 2 36 13 18 31

6 M 8 24 15 13 28

7 M 8 36 21 18 39
mean 8.71 35.57 19.29 19.14 38.43
(SD) (1.70) (11.66) (582)  (3.58) (8.60)

M: male, F: female, ADHD rating scale : ADHD rating scale-IV, Hy-Imp ; Hyperactivity-Impulsivity symptom severity

scores, IA : Inattention symptom severity scores, Total : Total ADHD symptom severity scores, SD: Standard Deviation
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Table 2. Differences of specific/nonspecific dopamine transporter binding ratios of left and
right side basal ganglia between methylphenidate-naive children with ADHD and normal
healthy children

LBG/OCC RBG/OCC
ADHD Controls ADHD Controls
(N=T7) (N=8) (N=7) (N=8)
Mean 7.99 6.51 8.41 6.10
(SD) (1.80) (1.32) (2.57) (0.90)
V4 1.506 2.085
P-value 0.132 0.037"

ADHD: Attention Deficit Hyperactivity disorder , Controls: Normal healthy controls , LBG: Dopamine transporter bindings
of binding of left basal ganglia, RBG: Dopamine transporter bindings of right basal ganglia, OCC: Dopamine transporter
bindings of occipital lobe (reference)) LBG/OCC = LBG-background/OCC - background, RBG/OCC = RBG-
background/OCC-background , SD: Standard Deviation ,

* 1 P-value < 0.05 ( by Mann-Whitney U test )
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Table 3. Specific/nonspecific dopamine transporter binding ratios of left and right side basal

ganglia before and after methylphenidate treatment in children with ADHD

LBG/OCC RBG/OCC
Baseline Methylphenidate treated Baseline Methylphenidate treated
(N=T7) (N=T7) (N=7) (N=7)
Mean 7.99 4.95 8.41 4.69
(SD) (1.80) (1.03) (2.57) (1.33)
t 3.13 3.24
P-value 0.020" 0.018"

ADHD: Attention Deficit Hyperactivity disorder , Controls: Normal healthy controls , LBG: Dopamine transporter bindings
of binding of left basal ganglia, RBG: Dopamine transporter bindings of right basal ganglia, OCC: Dopamine transporter
bindings of occipital lobe (reference)) LBG/OCC = LBG-background/OCC - background, RBG/OCC = RBG-
background/OCC-background , Baseline : before treatment with methylphenidate, Methylphenidate treated : after treatment

with mthylphenidate, SD: Standard Deviation ,

* 1 P-value < 0.05 ( by Paired ¢ test )
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Fig. 1. Specific/nonspecific dopamine transporter binding ratios of left and right side basal
ganglia before and after methylphenidate treatment in children with ADHD, as compared with
normal controls
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' Normal healthy
child

Fig.2. ['*IJIPT SPECT images of a child with ADHD before and after treatment with
methylphenidate in comparison with a normal healthy child

before : before treatment with methylphenidate, after : after treatment with methylphenidate
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