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| Abstract |

eurodegenerative diseases are highly morbid and widespread in the nation with aged
Npopulation. Since these are progressive and irreversible diseases, early detection and
differentiation of the disease are important for possible therapeutic intervention. Alzheimer’s
disease and Parkinson’s disease are the most frequent and costly devastating neurodege-
nerative diseases. Recent advances of molecular imaging, especially positron emission tomo-
graphy (PET) technique, allows non-invasive evaluation of not only regional cerebral metabolism
or perfusion, but also the change of neurotransmission and presence of abnormal protein such
as beta amyloid. In Parkinsonism, dopamine transporter and vesicular monoamine transporter
imaging are useful in the diagnosis and evaluation of the disease progression since these
provide information about the integrity of presynaptic striatal dopaminergic neurons. In
Alzheimer’ s disease, beta-amyloid imaging can assess the amyloid deposition. It improves early
diagnosis and possibility of a presymptomatic diagnostic biomarker; improves understanding of
the natural history of amyloid deposition; and has the capability to directly measure the effects of
newly developed anti-amyloid therapies. Cholinergic and microglial imaging can be also useful in
the early diagnosis of dementia and improves understanding of insights into pathophysiology of
neurodegenerative diseases. Therefore, the ability of molecular imaging to identify and quantify
cerebral pathology has significant implications for early detection, differential diagnosis, and
therapeutic monitoring in neurodegenerative diseases.

Keywords: Molecular imaging; Alzheimer’s disease; Parkinson’s disease; Neurodegene-
rative disease; Radiopharmaceuticals; PET
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Figure 1. Modification of cocaine chemical structure.
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Figure 2. ["®FIFluoride labeling procedure for ['°FIFP-CIT.
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Normal
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Figure 3. [®FIFP-CIT PET images of normal healthy person and patients with early stage (H&Y stage I) and advanced stage (H&Y stage
1) of Parkinson's disease. In early Parkinson’ s disease, bilateral putamina show asymmetrically decreased uptake. Advanced
Parkinson' s disease show significantly decreased uptake not only in bilateral putamina but also caudate nuclei.
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Figure 4. Chemical structure of ["'CIPIB and it' s derivatives.
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Figure 5. ['"CIPIB PET images of normal healthy person and patients with Alzheimer's disease, Mild cognitive impairment, and frontotemporal
dementia. In ['"CIPIB PET images of normal person and patient with frontotemporal dementia, cerebral cortical uptake is lower

than white matter. ["'

CIPIB PET image of Alzheimer's disease shows increased uptake in bilateral frontal and temporal cortex, and

anterior striata. ["'CIPIB PET image of mild cognitive impairment also shows increased uptake in bilateral posterior cingulate gyri,

suggesting increased beta-amyloid burden.
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(mAChR)3} nicotinic (nAChR) o}PHEE&=&-A(acety -
choline receptors) 5ol & Z3}=9} Mg zh= 1}
AP e]ekEo] TR o] gkl o] & o] &5k PET /o] &A)
Aol A o)=L Slrt,

fatelAtEzlxl 159



(]
f= Kim JS - OhSJ - Moon DH

? Q
HO-C-C-0, M HOI C-C-0, }
3 E .
123| 123'

(R, R)-['3I]IQNB (R, 8)-['23]lQNB

Figure 7. Four stereochemical structure of ['*I]IQNB derivatives.

T ot

N EEEEE S L P ES EARE
oFEolli= vesamicol FEA491 [“IIBVM} [*FIFEOBV o]
Ach(Figure 6). (+)FF ()F2] F 7HA dAlskery] A4
2 7}A)= vesamicol & (-)Z9¢] vesamicol T vesa-
micol fFEAFEo] X oDk ol thsf z1st=
Z 7HAt}, 28 ()29 vesamicol X vesamicol-§ %
A a-ol=de4~8-A|( a-adrenoreceptor) 9} A|1mb=
A (o-receptor) o= BB IR B AT Aol AHE
AR of] A Rt e 0 2 Atal= AP o] k<]
7io] F @8leh(72).

ot E-AER A o] 24S H7Iehr] $g A
oJekE o 2 [M'CIMP4A (N-[''Clmethyl-4-piperid-
ylacetate) 2} [''CIPMP(1-["'Clmethylpiperidine-4-
propionate) ‘50| 7E|o] ItK73, 74).

SZUFEA| FE APl oFF o 2= [IONB(I-
- [PIIQNB
= 3ehEe] dAlster Sd wmek ] FF-o] ol 7t
53t (Figure 7), o1& 71t (R, S) ['PIlI-QNBo] F&
PdaTol ol gEo] ot (R, S) [*II-QNBE FAL§-
H AW FE o= Qlate] FALF- 214K o] ZFfsteiof

3-quinuclidinyl-4-iodobenzilate) 5-°] S

0% o

Ir

160 =3y =zsoldel Exiea

(@] ; (o]

1l 1] H

HO1 C‘C‘O\-
i ZN

123' 123'

(S, R)-['2%NIONB (S, S)-['2%1IQNB

. (R, R) ['**II-QNB

o 0] )
AR
o) A9 FALF 5~0ARE T F BIE 2g 5 o] A

SUNBA QL o83 T = AT F=
AChES] &/8& o= SA Y FUF8A Q45
o] F2 8 o] gt} AChE A %S 24317] $3)
¥ PETE AMIeIoRE 5 ['CIMP4AS} ['CIPMP7}
71 de] ARg-E o] et gxstony s gl do s
gk PETdollx] 2wk Ql tixfu]d o] AChE &4 7H2-¢}
S AR IR Aelete] ARAE Harwa ok
(78~80). FFIE=WA|ul F2ke] AChE PET /S ©
Aol = T 9] A o] AChE B % 7Hart =3fo

A
o &4 td o= g AFoA= Alg ACKE 74 Kol
= $2pe] 75%7F GzstolwH o2 HekElo] A Ll
s} dzsto|rne] wES oS8 Q= ABt E &
& A= SFIEHS2).

ZHANAA = -84 9] o} 8 ol W} muscarinicI} nico-
tinic 21302 FEHC} Nicotinic &A1& Falsh=

["'Clnicotine PET-& =2 H|50]4 A4 F & Holi whE o

4 o



Q

L . . A
Molecular Imaging in Neurodegenerative Diseases é ad

OCH,

F\©:N
OCH
o 3

(R)-["CIPK 11195 (S)-["CIPK 11195 ['"CIDAA 1106

OCH,

['8F]FEDAA 1106 ["CIDPA-713

Figure 8. Radiopharmaceuticals for microglia activation imaging.
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