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= Abstract =

[I-12311PT SPECT Dopamine Reuptake Site Imaging:
Differences in Normal Controls and Parkinson’s Patients
by Semiquantitative Analysis Methods

Hee-Joung Kim, Ph.D., Joo-Hyuck Im, M.D.”, Seoung-Oh Yang, M.D.
Jin-Sook Ryu, M.D., Yun Young Choi, M.D., Myung-Chong Lee, M.D."
and Hee Kyung Lee, M.D.

Departments of Nuclear Medicine and Neurology', Asan Medical Center,
University of Ulsan, Seoul, Korea

Dopamine transporter concentrations have been known to decrease in Parkinson’s
disease (PD) or increase in Tourette’s disorder. The purpose of this study was to
evaluate the effectiveness of [[-123IN-(3-iodopropene-2-yl)-2B-carbomethoxy-38-(4-
chlorophenyl) tropane (IPT) as an imaging agent for measuring changes in transporter
concentrations with PD. IPT labelled with 6.69+/-0.64 mCi(247.53+/-23.68 MBa) of 1-123
was intravenously injected into ten patients(age: 55+/-11) with PD, and six normal
controls(NC)(age: 46+/-14) as a bolus. Dynamic SPECT scans of the brain were then
performed for 5 minutes each over 120 minutes on a triple headed camera. Time
activity curves were generated for the left basal ganglia(LBG), right basal
ganglia(RBG), and occipital cortex(OCC). The statistical parameters included the time to
peak activity, the contrast ratio of LBG and RBG to OCC at several time points, and
the accumulated specific binding counts/mCi/pixel(ASBC) from 0 to 115 minutes. The
uptake of IPT in the brains of PD and NC peaked within 10 minutes of injection in all
subjects. The maximum target to background ratio in the basal ganglia of PD and NC
occurred at 85+/-20 min and 110+/-6 min of injection, respectively. The BG/OCC ratios
at 115 minutes for PD and NC were 2.15+/-0.54 and 4.26+/-0.73, respectively. The
ASBC at 115 minutes for PD and NC were 152.91+/-50.09 and 289.51+/-49.00,
respectively. The ratio of BG/OCC for the NC was significantly higher than the ratio
for PD. SPECT data matched with clinical diagnosis for PDs. The ratio between BG
and OCC and the ASBC for PD were clearly separated from NC and may be useful
outcome measures for clinical diagnosis. The findings suggest that IPT may be a very
useful tracer for early diagnosis of PD and study of dopamine reuptake site.
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250 FEA9S WA &E(receptor ima-
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A(SPECT)3} ¥AAEEALIsGFEY(PET) 7
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1. (I-123] IPT EX|WH

Sn-IPT 9 [I-123]% °l4 [I-1231IPT == %
AL eostd g3 2l 95% Ethanol® UWEF
ol& 50uUE FAIE AHESI]  Sn-N-(3-iodo-
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At AFAE FYEL Chang o #42A %
LI olg 1-123 7alel wheke} mAsGITh W)
o] AARE] WEE 108 o
PC (anterior commissure-posterior commissure)

el rlEeHEs A
transaxial 94% FnE A3t THIY HT

9. left basal ganglia(LBG), right basal ganglia
(RBG), 18]3l occipital cortex(OCC)ollA A%t
Aol #AYGY Hit gL d4E 42 AU FA
g  [1-123]IPTe %2 o8 counts/minute/
mCi/voxel&$) & normalizationdt8tt. 2% LBG,
RBG, 83 OCCell digh Azt Wals S48 3l

Ao reslicing %

ne

?l.
9 BG/OCC wl&, wl$F¥ARsel OCC #g W%
(BG-OCC)/OCC Hl &, 0 2

Sn(n-Bu) 3 b |

TO\C/OCH’ Na*1 éo\c,ocn,
CNoa"" o
o —Ci
Tri-n-butyl-Sn-1PT IPT (MMG142E)
Fig. 1. The chemical structures of Sn-IPT and

[I-123]IPT.
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02 2AZHES E8E Bo] 2 #gweldnh 2 H| g AL
EE OCC7F B8 =EdA WAy K= H|Eo] (Ci/g or mCi/mg) = 3.13x10%(123x13)  (2)
A¥FLR o] &HY I o] =M= OCCrt FE3 = 1.96%10°
A3 AR & 7 dFRAE Ee H5e] A 9] HAbs @99l Ci/gS Ci/mmol®E Al4la}
Foz ol glgAG> &, uHAbs
(Ci/mmole) = 1.96x10%/8.13 = 2.41x10°  (3)
A nld 1-1237 Sn-IPTe EAZF TLC Wl 9% A

1. I-123 2} Sn-IPT EX

Aok IPTE 9H42-420 pmole®] R(+)-[®IIPTE 800000 7
T3 A A4 fdo|tt Fig. 2& TAA tri- 700000 -
n-butyl-Sn-IPT ¢ BAF [I-123)IPT9] #He7z 600000 -

g »oEtt. R (carrier-free) 1-123& o|23 o w 500000 4
2 241 X 10° Ci/mmole®} B¥A}5(specific acti- "g’ 1
vity)e ZAET. o] e ofdle e Al e § 4000007
o:] °é°17ﬂ\:]-33 34)' 300000

Elkisacy 200000 -

(Ci/g or mCi/mg) = 3.13 x 10° 100000

/(AX Tz (hr)) 1 :

Al As BAEEALY ARola Tips ° 012345678 9101112131415
AN E 92 W) E AlZte 2 el gholth SAMPLE NUMBER
-123€ AR5 123 72la W47 13 A2kl Ay Fig. 2. Example of TLC Q.C. data after IPT
FHLAZA HHALS LS ol elzdo] At purification.

Table 1. Ratios of BG/OCC, (BG-OCC)/OCC, and (BG-OCC) Accumulated Specific Counts for Normal

Controls
NC1 NC2 NC3 NC4 NC5 NC6 Mean SD
Time(min) BG/OCC
30 2.19 2.58 2.30 2.09 245 263 2.37 0.21
60 3.48 3.83 3.12 2.75 3.26 3.95 3.40 0.44
90 3.04 3.33 3.74 3.34 3.72 517 373 0.69
115 3.8 512 350 4.31 350 5.30 4.26 0.73
Time(min) (BG-0CC)/0CC
30 1.19 1.58 1.30 1.09 1.45 1.63 1.37 0.21
60 2.48 2.83 212 1.75 2.26 2.95 2.40 0.44
90 2.04 233 274 234 272 417 273 0.69
115 2.85 412 250 3.31 2.50 4.30 3.26 0.73
Time(min) (BG-0OCC) accumulated specific counts
30 43.01 49,62 57.75 4333 71.23 63.64 54.76 10.68
60 108.42 133.19 137.47 128.45 181.07 160.71 141.55 24.02
90 173.67 211.18 220.08 208.90 287.76 257.86 226.57 3753
115 218.29 263.85 283.83 272.70 369.38 328.99 289.51 49.00

BG : basal ganglia, OCC : occipital cortex, NC : normal control
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Fig. 3. Radioactivity distribution of [I-123]IPT after injection of 6.96
mCi(25752 MBq) in a 49-yr-old female for normal control.

Acquisitions were obtained for 5 minutes each with the Trionix

triple head SPECT camera over 2 hrs and reoriented so that the
AC-PC line corresponded to the transaxial axis of the dataset.
Left basal ganglia—to-occipital ratios were 2.72, 4.15, 523 and
543 at 30, 60, 90 and 115min, respectively. Right basal
ganglia-to—occipital ratios were 254, 3.76, 5.11 and 5.16 at 30, 60,
90 and 115min, respectively.

=@elds 1-123% A" IPTY AH™ol A% 7] ABdE 9Als AFHr7 RATKFig. 5). A
I-1230 2K ¢xi3] RElgon EXEE] vl$ (Table 1)¥ #21<#82HTable 2)9] IPT %AS 2
F9HFig. 2). Fig. 29141 85 %ol 1-1237 & Fof 3l vy S BAukde) o)std wWiEuhilEs ©
AP IPTAEA N84 10, 11, 12 2213 13 A4 = A B0l A%zt 2 OCCE WA ¥9k-&d 30, 60,
AAE wFa ave) A¥e Af 1123 E 1 90 23 11589048 BG/OCC ¥-&& A&l
9ol b £35S Jehin IPTE vetds #437 2.37+/-021, 340+/-0.44, 3.73+/-0.69, 4.26+/-0.73
off wl#} wf-¢ 22 g HoiFu gt gl 71 3RelA 1.82+/-0.37, 2.17+/-042,
2.21+/-0.45, 2.15+/-054 itk wFHAbs EE H|
EolAgozM OCCE WS 30, 60, 90 I8jn
A4QA(Fig. 33 27) ISR Fig. 49 IPT 1158049 uj&& AdlalA 1.37+/-0.21, 3.40+/
WAks BET R*““Z*} SOM}Z 2 EFEY -0.44, 3.73+/-0.69, 4.26+/-0.73 123 & A}
B oM 1.82+/-0.37, 2.17+/-042, 2.21+/-0.45, 2.15+/
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Table 2. Ratios of BG/OCC, (BG-OCC)/OCC, and (BG-OCC) Accumulated Specific Counts for
Parkinson’s Patients

PD1 PD2 PD3 PD4 PD5 PD6 PD7 PD8 PDYS PD1I0 Mean SD

Time(min) BG/OCC
30 1.50 1.89 1.80 2.09 1.59 1.56 2.40 1.42 2.42 1.55 182 037
60 1.96 2.54 1.87 3.08 2.03 1.98 2.39 1.83 2.34 1.72 217 042
90 2.26 2.69 1.93 241 1.66 1.96 275 2.03 275 1.67 221 045
115 2.41 218 1.68 3.06 1.%4 1.81 2.84 1.76 2.48 1.76 215 054
Time(min) (BG-0OCC)/0CC '
30 0.50 0.89 0.80 1.09 0.59 0.56 1.40 0.42 1.42 0.55 082 037
60 0.96 1.54 0.87 2.08 1.03 0.98 1.39 0.83 1.34 0.72 117 042
90 1.26 1.69 0.93 1.41 0.66 0.96 1.75 1.03 1.75 0.67 121 045
115 1.41 1.18 0.68 2.06 054 0.81 1.84 0.76 1.48 0.76 115 054
Time(min) (BG-OCC) accumulated specific counts
30 2405 . 51.36 36.30 41.97 20.68 41.21 31.42 21.07 4363 1145 3231 12775
60 7659 134.11 95.05 86.22 62.32 95.51 75.35 61.08 10551 36.34 82.81 2775

90 12510 19796 14732 12293 96.08 13434 11098 10062 16044 5355 12493 40.40
115 159.92 24031 17993 14587 11437 15384 13962 12623 20374 6525 15291 50.09

BG : basal ganglia, OCC : occipital cortex, PD : Parkinson’s disease

Fig. 4. Radioactivity distribution of [I-123JIPT after injection of 7.08 mCi
(26196 MBq) in a 49-yr-old male for early Parkinson’s patient.
Acquisitions were obtained for 5 minutes each with the Trionix triple
head SPECT camera over 2 hrs and reoriented so that the AC-PC
line corresponded to the transaxial axis of the dataset. Right basal
ganglia-to—occipital ratios were 1.92, 2.85, 228 and 2.67 at 30, 60, 90
and 115min, respectively. Left basal ganglia-to-occipital ratios were
2.27, 331, 253 and 3.46 at 30, 60, 90 and 115min, respectively.
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Fig. 5. Anterior and posterior views of whole body displayed with full(left

side) and 70%(right side)

colour scale were obtained 25 hrs

following the injection of 7.04 mCi(260.48 MBq) of [I-123]IPT for 10
minutes using Trionix biad camera. The Parkinson’s patient is a 55
year old male. The high radioactivity uptake was shown at thyroid,
stomach, and bladder even after administering 150 mg of Lugol

solution and voiding urines.
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Fig. 6. IPT time activity curves for normal control(Fig. 3). (a) tissue

curves, (b) specific binding tissue curves, (c) ratios(basal
(d) specific binding ratios((basal
ganglia-occipital cortex)/occipital cortex), and (e) accumulated
specific binding curves. BG and OCC represent basal ganglia
and occipital cortex, respectively.
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Fig. 7. IPT time activity curves for Parkinson’s patient(Fig. 4).(a)

tissue curves, (b) specific binding tissue curves, (c)
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ratios((basal ganglia-occipital cortex)/occipital cortex), and (e)
accumulated specific binding curves. BG and OCC represent
basal ganglia and occipital cortex, respectively.

HE 983 o= Aoy 27] #1&H BXE ZaFHn 5o Z¥E dehlEs BG WAbE
e A F e 7HeAe BA 240 B4 TEE STHE A BaFv BG/OCC Hlv‘:- ks
G4 F 29¢ IPTY AUGEL 87 get o Frieks 2L 2ogFn Jov RESAE A
kel Wshrh gloy Ao e Waks Al = @8 BG/OCC w7t A4el Hls) A< Fuj
A7 AQT ASYAUE A% 1-1230] 43" & ol "olx e AL RAFL gt Bxtolyz} ¢
Sl 9, ATIAT TAT WS WA AR 2 BGH WA EXs) 33¢) Wigd @ds 2
AANew o= ojn] wmE IPT M AMEEVg A ded 44d AdZAHs} v F2 ARBAE
A gl RAFn ok 94 Ade 2719 Ae A=A
44A(Fig. 3)3 x7] A2y B2HFig. 49 o 5 Agspuile] $Fd Hlgte} Bop ¥ Fesich
€ 2d AHFAE 58 LS g Wgse o 7= IPT SPECTZF 2719 szl &xg 2
cortical region® BG "hs £XE RAF3n F} 98 5 AL BE oj=FKo] ¢ AW 48T
Azke] Agel welt F/E YehllE cortical WAHS F AES HAFHh o] #AE FA=(Fig. 4) &

_43_



— The Korean Journal of Nuclear Medicine : Vol. 30, No. 1, 1996 —

A

s

s 8 o
~ [+]
8 o
s * 6 8 8
2 g Ia : :
] i : ;
= fi i L I:

1-

0

S0 60 70 80 90
Time (min)

20 30 40

100 110 120

8

o

300 °
8

g [9

200 § g

9

¢

i

1001

Accumulated speclfic binding
(cnts/pixel/mCi)

1

Time (min)

Zo| o el vistd HolA QIgm aF o=
Zo| ¢ "olA e A$E R9Fz 9t

olgl & FAA< #AE AR
o AFHen RAsPen IPTE FALE A4l
U g71E3x 2R AAN 108 oludl Hx 4IHAE
BE Hal ZAHE vy wE ofdee HolFg
o) BGolA WS4 Z¥ OCCE W gt =
A% WAFES o 4089 FHo HFHE Bolw v
173] 74 =97 EWAAFEH 33 4@
A7t 9= BG/OCC Hl&2 BGoIA OCC WHls
WA GAY £ WE Ailsle] Bt olE W&
Azl et Ae] MPH oz wlFHste FrtEA
k. OCC ibeg wiAeskSd 1158 ] g
23 426+/-0.73 28|z Hx1&E 3R} 2.15+/-0.54
24 99 & olE Btk OCC WAlsS W3
1158049 mge A4l 3.26+/-0.73 23 7
& #BAGA 1.15+/-054 2R OCC WAL #=A
URe wol vl w9 & Zo|E nYTh o
A#}E OCC FAteg wAY =& wx %493 o

oL
2

oX,

do o i Ho o 2
2

] T v g g v v r
20 30 40 S50 60 70 80 90 100 110 120

B
5
o
o] 8 0
o
(5] [+
< o
g 3 8 0 g
ts §
= 2] 8 : .
2 g ; I! :
2 1] i ! '

o T ~r T Y r T T Y
20 30 40 S0 60 70 80 90 100 110 120
Time {(min)
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