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= Abstract =

A Study of Dopamine Transporter Imaging and Comparison of
Noninvasive Simplified Quantitative Methods in Normal
Controls and Parkinson’s Patients

Jung Kyun Bong, B.S.", Hee-Joung Kim, Ph.D.", Joo~Hyuck Im, M.D./
Seoung-Oh Yang, M.D.", Dae Hyuk Moon, M.D.", Jin-Sook Ryu, M.D.”
Ki-Pyo Nam, B.S.", Jun-Hong Cheon, B.S.", Soo Il Kwon, Ph.D."
and Hee Kyung Lee, M.D."

Departments of Nuclear Medicine’ and Neurology' Asan Medical Center, University of
Ulsan, Department of Physics T, Kyonggi University, Seoul Korea

The purpose of this study was to compare the specific binding ratio method with model~-
based methods in estimating the transporter parameter kiks in normal controls and
Parkinson’s patients with [[-123JIPT SPECT and to evaluate the usefulness of {I-1231IPT
SPECT. 65*1.1 mCi (239.0=40.3 MBq) of ['’[IIPT was intravenouly injected as a bolus
into six normal controls(age:45=13) and seventeen patients(age:55+t8) with Pakinson’s
disease(PD). The transporter parameter ks/’ks was derived using the Ichise’s graphical
method(Ry) and Lassen’s area ratic method(Ra) for the dynamic IPT SPECT data without
blood samples. Then, the relationships between the transporter parameter Ry, Ra and the
ratio of (BG-OCC)/OCC at 115 minutes were evaluated by linear regression analysis. Rvs
by Ichise’s graphical method for NC and PD were 2.08+£029 and 0.78*0.31, respectively.
Ras by Lassen’s area ratio method for NC and PD were 1.48%0.16 and 0.65%0.24,
respectively. The correlation coefficients between (BG-OCC)/OCC and R,, (BG-OCC)/OCC
and Ra, and R, and Ra were 0.93, 0.90, 0.99 and their corresponding slopes were 0.54, 0.34,
and 0.65, respectively. The Ry and Ra of NC were significantly higher than the ones of
PD. That is, the ky’ks of NC was clearly separated from the one of PD. ky/ks showed a
good correlation with the ratio of (BG-OCC)/OCC. The results indicate that the noninva-
sive simplified quantitative methods may be useful to measure the transporter parameter
ky’ks and the specific binding ratio method can be used for quantitative studies of
dopamine transporter with [I-123]IPT SPECT in humans brains.

Key Words : IPT, SPECT, Dopamine transporter, Specific binding ratio method, Gra-
phical method, Area ratio method
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Fig. 1. Three- and two compartment models used
to describe IPT kinetics. Ca=arterial plasma
concentration; Cr and Cg'=free tissue
concentration in the basal ganglia and the
occipital cortex, respectively; Cp=speci-
fically bound tissue concentration in the
basal ganglia.
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Fig. 2. Radioactivity distribution of [I-123JIPT after injection of 6.96 mCi (257.52 MBq)
in a 49-yr-old female for normal control. Specific binding concentration to
nonspecific binding concentration ratio was 430 at 115 minutes. Ry, and Ra
were 2.63 and 1.74, respectively. ROIs(regions of interest) were obtained for
left basal ganglia, right basal ganglia, and occipital cortex
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Fig. 3. Radioactivity distribution of [I-123]IPT after injection of 6.77 mCi (250.49 MBq)
in a 47-yr-old female for Parkinson’s patient. Specific binding concentration to
nonspecific binding concentration ratio was 027 at 115 minutes. Ry and Ra
were 0.42 and 0.40, respectively. ROIs(regions of interest) were obtained for
left basal ganglia, right basal ganglia, and occipital cortex
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Fig. 4. Regional IPT activity curves for normal control of a 49-yr-old woman. (a) tissue
curves, and (b) specific binding tissue curves.
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Fig. 5. Regional IPT activity curves for Parkinson’s patient of a 47-yr-old woman. (a)
tissue curves, and (b) specific binding tissue curves.
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Fig. 6. (BG-OCC)/OCC, Ry, Ra for 6 normal controls and 17

Parkinson’s  patients.
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represent normal

controls and closed circles represent Parkinson'’s patients.

Table 1. (BG-OCC), Ra, and Rv for Normal
Controls and Parkinson’s Patients

. (BG-OCC)
Subject /0CC Ry Ra

Normal control 3.26+0.73 2.08+£0.29 1.48*0.16
Parkinson’s 1.10£05 0.782£0.31 0.65£0.24
patient

BG: basal gangha, OCC: occipital cortex,
Rv: ke/ks by graphical method, R ks’ks by area
ratio method
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Fig. 7. Relationships among (BG-OCC)/OCC, Ry,
and Ra. (a) the solid lines represent linear
regressions of Ry and Ra with(BG-OCC)/
OCC. (b) the solid line represent linear
regression of Ra with R..
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