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Development of nuclear medical imaging probes that target alfa-synuclein in
Parkinson®s disease
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Parkinson’ s disease (PD) is one of major neurodegenerative disorders. It is

generally known that Lewy body composed of a -synuclein aggregates shows high toxicity to neuronal
cells. The aim of this study is to develop nuclear medical imaging probes that specifically bind to
a -synuclein aggregates deposited in the brain of PD patients. We designed and synthesized some
candidate compounds as a -synuclein imaging probes, and evaluated their utility by performing in
vitro and in vivo experiments. The development of this new molecular imaging technique may lead to
ngtpgnly early diagnosis of PD but also elucidation of pathogenesis and development of therapeutics
0 .
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Scheme 1. Reagents and conditions: (i) 1) (1, 3-dioxolan-2-yl)methyl-triphenyl phosphonium bromide, 18-
crown-6, NaH, THF, rt; 2) 20% HCI, THF, rt; (ii) NaxS;0s, DMF, 105°C; (iii) 1) NaH, DMF, 0°C; 2)
(bromomethyl)benzene, 1-(chloromethyl)-4-methoxybenzene, or iodomethane, DMF, rt; (iv) (SnBus)z,
(PhsP)4Pd, dioxane, EtaN, 95°C; (v) I, CHCls, rt; (vi) 1) NaH, DMF, 0°C; 2) (bromomethyl)benzene, DMF,
rt.
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Scheme 2. Reagents and conditions: (i) [*?°1]Nal, 3% H.O,, 1 N HCI, rt.



1 5 (ddY 5 ) 10%FEtOH
[125]BI (20 KBg/100 pL) 2,10, 30, 60

% ID/g (% injected dose/g)

Bl a-syn Ap

Kad (Table) BI-1, BI-2
BI-3  o-syn Kg 485, 99.5, 874 nM AP
Ke  179,727,271nM BI-2  Ap a-syn

Table 1. Kq values of Bl derivatives for recombinant a-syn and A aggregates

Ka (NM)?
Compounds o-syn AB
BI-1 485+ 160 179 £59.1
BI-2 99.5+20.8 727 +£227
Bl-3 874 £ 169 271 £67.3

@Values are the mean =+ standard error of the mean for three independent experiments.
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(Figure 2)

Figure 2. Fluorescence staining of BI-2 in midbrain sections from a PD patient (A) and cortical sections
from an AD patient (C). Immunohistochemical staining with fluorescent antibody against a-syn (B) and
AB (D).

BI (Table2)
[125]]BI-3 2 (1.89% 1D/g)
( 30 1.0% 1D/g 60  0.53% ID/g) [125)]BI-1
[125]]BI-2 2 (0.52 0.56% 1D/g)
( 2
11.1-30.6% ID/g) ( 60 11.6-17.8% IDIg)
(

60  0.07-0.14% ID)



Table 2. Biodistribution of radioactivity after intravenous injection of [*2°1]BI-1, [*%1]BI-2, and

[%11BI-3 in normal mice?

Time after injection (min)

Tissue 2 10 30 60
[25]BI-1
Blood 4.98 (0.85) 1.66 (0.37) 1.07 (0.25) 0.75 (0.09)
Liver 29.93 (2.57) 19.33 (3.35) 13.79 (1.73) 9.18 (1.13)
Kidney 10.49 (0.57) 8.72 (1.56) 5.99 (0.92) 452 (0.71)
Intestine 1.64 (0.23) 5.82 (1.74) 11.23 (2.39) 17.02 (3.85)
Spleen 5.05 (1.30) 3.32(0.74) 2.05 (0.23) 1.60 (0.21)
Pancreas 2.90 (0.52) 3.21(0.40) 2.76 (0.45) 2.07 (0.48)
Heart 11.84 (1.28) 7.74 (1.75) 3.93(0.63) 2.21 (0.50)
Lung 15.31 (3.61) 4.19 (1.14) 2.58 (0.36) 1.70 (0.44)
Stomach® 0.86 (0.19) 1.23(0.82) 2.27(0.75) 1.57 (0.63)
Brain 0.52 (0.06) 0.54 (0.11) 0.61 (0.08) 0.65 (0.09)
Thyroid® 0.12 (0.04) 0.10 (0.03) 0.08 (0.02) 0.07 (0.03)
[125]BI-2
Blood 4.78 (0.92) 1.53 (0.28) 1.06 (0.20) 0.61 (0.09)
Liver 30.57 (7.60) 25.63 (6.19) 18.03 (5.79) 13.06 (3.34)
Kidney 9.34 (1.58) 8.35 (1.81) 6.91 (2.07) 4.36 (1.06)
Intestine 1.38 (0.41) 3.60 (0.68) 8.82 (2.83) 11.55 (3.20)
Spleen 4.38 (1.02) 3.34(0.93) 2.01(0.62) 1.46 (0.40)
Pancreas 2.34 (0.43) 2.74 (0.54) 2.72 (0.68) 1.50 (0.70)
Heart 9.58 (1.61) 7.36 (1.97) 3.81(0.90) 1.79 (0.51)
Lung 15.30 (3.26) 6.10 (2.12) 2.82(0.91) 1.56 (0.48)
Stomach® 0.55(0.12) 1.11 (0.91) 2.34(1.89) 1.50 (0.42)
Brain 0.56 (0.13) 0.48 (0.10) 0.52 (0.03) 0.45 (0.07)
Thyroid® 0.12 (0.06) 0.19 (0.10) 0.13 (0.03) 0.14 (0.07)
[2]1BI-3
Blood 2.88 (0.95) 1.83 (0.55) 1.37 (0.41) 0.94 (0.15)
Liver 11.08 (0.78) 15.77 (2.22) 14.03 (5.00) 9.23(2.41)
Kidney 7.90 (0.64) 6.78 (1.35) 6.45 (1.84) 7.69 (1.19)
Intestine 1.61 (0.24) 5.25 (0.60) 11.62 (2.79) 17.38 (2.49)
Spleen 1.57 (0.40) 2.67 (0.29) 1.79 (0.46) 1.18 (0.20)
Pancreas 3.47(0.21) 4.68 (1.66) 1.60 (0.48) 1.02 (0.15)
Heart 7.89 (0.59) 2.48 (0.58) 1.46 (0.51) 1.01 (0.27)
Lung 6.00 (1.08) 3.18(1.10) 2.10 (0.59) 1.38 (0.22)
Stomach® 0.75(0.12) 1.49 (0.84) 2.56 (1.20) 3.96 (0.90)
Brain 1.89 (0.18) 1.87 (0.30) 1.00 (0.33) 0.53 (0.09)
Thyroid® 0.05 (0.04) 0.06 (0.01) 0.08 (0.03) 0.14 (0.02)

aExpressed as % injected dose per gram. Each value represents the mean (SD) for 5 animals.

bExpressed as % injected dose per organ.
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