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Abbreviation list 

 

Aβ: Amyloid beta 

AD: Alzheimer's disease 

APP: Amyloid precursor protein  

ARG: Autoradiography 

Bmax: Maximum specific binding 

BP: Binding potential 

eq.: equation 

FSB: (E,E)-1-fluoro-2,5-bis-(3-hydroxycarbonyl-4-hydroxy) styrylbenzene 

HPLC: High performance liquid chromatography 

IC50: Half maximal inhibitory concentration 

IMPY: 2-(4'-dimethylaminophenyl)-6-iodo-imidazo[1,2-a]pyridine) 

IP: Imaging plate 

Kd: Dissociation constant 

logD7.4: Distribution coefficient, measure of lipophilicity at pH 7.4 

MRI: Magnetic resonance imaging 

PiB: Pittsburgh compound B 

PET: Positron emission tomography 

RI: Radioisotope  

SPECT: Single photon emission computed tomography 

Tg: Transgenic 
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 89 80

65 20%

7%

www.mhlw.go.jp/toukei/saikin/hw/life/life13  

http://www.alz.co.uk/research/files/ 

WorldAlzheimerReport-Japanese.pdf 2010

3,560 20 2013

65 15%

462

http://www.mhlw.go.jp/stf/kaiken/daijin/0000024488.html  
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AD

70% AD AD

amyloid-β Aβ
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1

AD

 

Aβ APP amyloid 

precursor protein β

γ

Aβ C 40 Aβ 1-40

42 Aβ 1-42 AD

APP γ APP

 Aβ Aβ 1-42

Aβ

Aβ

Aβ

Fig.1

Aβ Tg

AD

15   

Aβ Aβ β

Aβ

Aβ β Aβ
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AD AD Aβ

Aβ 1-42

34

magnetic 

resonance imaging MRI AD

AD

single photon emission computed tomography

SPECT

18F-fluorodeoxyglucose positron emission tomography PET

 

2012

Aβ AD 5

Fig.2  

radioisotope RI

PET

11C 9,  13 ,  14 ,  18 ,  23 ,  25 ,  30

11C 20

2012 2013 110 18F

36 florbetapir 3 ,  7 ,  12 Amyvid Eli Lilly and Company
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flutemetamol33 Vizamyl GE Healthcare, 

FDA 2014 florbetaben

Neuraceq Piramal Imaging, 3 PET

18F-AZD4694 NAV4694, Navidea Biopharmaceuticals, 

8 18F-BF-227 10

18F-florbetapir

http://www.hitachi.co.jp/New/cnews/month/2014/09/0908.pdf  

SPECT Aβ 123I

13 PET 2014 485

SPECT 1,600 2014

41, 156-167 SPECT

SPECT  

2009 2

SPECT -99m

99mTc 6

24 48

 

PET Aβ benzothiazole

T thioflavine T, ThT ThT β

Aβ RI

ThT

ThT 

11C-Pittsburgh compound B 11C-PiB  

SPECT -1,3,4-



 8 

1,3,4-DPOD 35 26 1,4-

32 6 ,31

[1,2-a] 20 ,  21 ,  37 Fig.3

6-iodo-2-(4'-dimethylamino-)phenyl-imidazo[1,2-a]pyridine IMPY

29 IMPY AD

22  

Aβ imidazopyridine

Aβ

SPECT 4  

1 SPECT DRK092 DRM101

DRM102 DRM105 DRM106 Aβ

in vitro IMPY  

2 Aβ DRM106 125I

 

3 AD Tg + 125I

DRM106 Aβ

 

4 Tg + 123I-DRM106 SPECT

11C-PiB PET  

Aβ SPECT

 

 



 9 

 

 

Fig. 1. Proposed hypothesis of Aβ causing the neurotransmission failure and 

neuronal cell death is still unclear. Aβ oligomer, Aβ aggregates plaques plus 

hyper-phosphorylated tau proteins, as well as microglia activated neuronal 

inflammation exhibit direct neuron toxicity. 

: binding site of IMPY or DRM106.  
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Fig. 2. Hypothetical model of dynamic biomarkers of the AD before onset to 

dementia: In vivo non-invasive detection of Aβ deposition by amyloid 

imaging is important for early diagnosis and medical intervention for AD at 

a mild cognitive impairment (MCI) prodromal stage, since Aβ deposition 

has been already accumulating in the brain for 25 years prior to AD onset. 

CSF: cerebrospinal fluid 
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Fig. 3. Chemical structures of radio-iodinated ligands for amyloid imaging 

with SPECT. *I represents radioactive iodine. 
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1 SPECT Aβ

 

 

1  

123I SPECT

Aβ

IMPY AD

IMPY imidazopyridine

Fig. 3

Table 1

Aβ pH7.4

logD7.4 in vitro IMPY Aβ

IMPY Aβ 1-40 half maximal inhibitory 

concentration IC50 Kd

Dissociation constant Bmax

Maximum specific binding 2

3.5  

IC50 Kd

IMPY Aβ 1-40

Aβ 1-40

RI IMPY

IC50 IMPY Aβ 1-40

IMPY

Aβ 1-40
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RI

Kd Bmax binding 

potential BP = Bmax / Kd  

 

 

2  

2.1  

imidazopyridine 5

RI Table 1  

5-[4-(6-Iodoimidazo[1,2-a]pyridin-2-yl)phenyl]-1,3-oxazole DRK092  

2-[4-(6-Iodoimidazo[1,2-a]pyridin-2-yl)phenyl]-1,3-thiazole DRM101   

3-[4-(6-Iodoimidazo[1,2-a]pyridin-2-yl)]-1,2,4-oxadiazole DRM102  

6-Iodo-2-[4-(1H-1,2,3,4-tetrazol-5-yl)phenyl]imidazo[1,2-a]pyridine 

DRM105  

6-Iodo-2-[4-(1H-3-pyrazolyl)phenyl]imidazo[1,2-a]pyridine DRM106   

IMPY 

2-(4'-dimethylaminophenyl)-6-iodo-imidazo[1,2-a]pyridine  

IMPY 125I RI

95 81.4 GBq/mmol  

 

2.2. Aβ 1-40 IC50  

Aβ 1-40

10 mM PBS PBS
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100 mM Aβ 1-40

4  37℃ Aβ 

1-40 4℃

PBS 200 500 nM Aβ 1-40 Aβ

1-40 100 μl 900 μl 1 20 mM

125I-IMPY 0.1 nM PBS

0.06 nM 1000 nM 8

n=3 37℃ 3 GF/B

Whatman NJ Brandel cell harvester Mode M-24R, 

Biomedical Research. Lab., Gaithesburg, MD

0.1 mM

2.0 ml PBS 3 γ Wallac 

Wizard 1480; PerkinElmer Wallac Inc, Turku, Finland 125I

35.5 keV; 16.1 74.6 keV 1

GrahPad Prism GraphPad Software, version 4.0, San Diego, 

CA,USA IC50 
27

0% 100%

 IMPY 500 nM n=3  

125I-IMPY IC50 Aβ 1-40

Kd Bmax Aβ 1-40  Aβ 1-42

 

 

2.4 logD7.4  

Lombardo Kerns 15,  23 UV 2487 Dual λ

Waters Corporation Milford MA
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HPLC Waters Corporation Milford MA 20 

mM 4-morpholinepropanesulfonic acid [MOPS pH7.4 ]

60 85%

1.0 ml/min 10 μl

tR t0 eq. 1

k% 17  

k% = tR – t0  / t0 eq. 1  

IMPY

logk%  0% 

logkw Lombardo 19 

16 ,  24 logkw

 logkw  logD7.4 eq. 2

logkw logD7.4

Fig. 4.  

y = 0.9477x + 0.1072 eq. 2   

 

2.5 DRM106 Aβ 1-40 Aβ 1-42 Kd 

Bmax  

Aβ 1-40   Aβ 1-42   20 mM PBS

 100 mM 4  37℃ 

Aβ 1-40 Aβ 1-42

4℃ PBS  200   Aβ 

1-40  Aβ 1-42

Aβ 200 μl 125I-DRM106 100 μl 20 kBq

PBS 500 μl 100% DRM106 20 μM 100 μl, 
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DRM106 100 50 25 12.5 6.25 3.13 1.57 0.78

0.39 0.2 nM 100% DRM106

PBS 100 μl PBS 1.0 ml

37℃ 1 GF/B

Brandel cell harvester Model M-24R

0.1 mM  2.0 

ml PBS  3  γ Wallac 

Wizard 1480  125I  1 

Scatchard plot GrahPad Prism Ver.4.00

GraphPad Software Levenberg-Marquardt 

method Kd  Bmax 27  

 

2.6  

1

 

 

3  

3.1. Aβ 1-40 IC50 logD7.4 

Aβ 1-40 IMPY IC50

logD7.4 Table 1 IC50 , DRM092 1.08 nM  > DRM106 

1.86 nM  > IMPY 2.93 nM  > DRM102 4.13 nM  > DRM101 

6.87 nM  > DRM105 744.9 nM   

logD7.4 IMPY 4.03  > DRK092 3.64  > DRM106 3.20  

> DRM101 3.06  > DRM102 3.12  > DRM105 1.73
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3.2. DRM106 Aβ 1-40 Aβ 1-42  Kd 

Bmax  

DRM106 Aβ 1-40 Aβ 1-42  

Kd Bmax Table 2 Aβ 1-40

Kd Bmax 1.5 

nmol/L 4.3 pmol/nmol 140.3 nmol/L

163.0 pmol/nmol Aβ 1-42

10.1 nmol/L 34.3 pmol/nmol 289.4 nmol/L

339.4 pmol/nmol  

 

4  

SPECT

Aβ ThT

imidazopyridine IMPY 123I AD

Aβ

Aβ

logD7.4 2.0-3.5  

IMPY Aβ
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IMPY 4

dimethylamino 5

Aβ

5 imidazopyridine

Aβ 5

imidazopyridine IMPY

DRK092 3.64 DRM105 1.73 3

logD7.4 2.0-3.5

Aβ DRM105 IC50=744.87

DRK092 DRM106 IMPY Aβ

DRM105 Aβ

4 5

DRM105 5-

Aβ

IMPY 1.7 logD7.4 3.2 IMPY

 

IMPY Aβ 1-40 Kd Bmax 1.14 nmol/L

0.14 pmol/nmol 5 IMPY BP

0.122 DRM106 BP 2.874 23.6

DRM106 Aβ

 

 

 

SPECT DRK092 DRM101
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DRM102 DRM105 DRM106 Aβ

in vitro IMPY

DRM106 5
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Fig. 4. Standard curve for estimation of logD7.4 (left panel) and logD7.4 of 

the reference compounds (right panel). The partition coefficients were 

determined experimentally according to an HPLC method (Lombardo, 2001) 

previously published.  
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Table 1. The half maximal inhibitory concentration (IC50) of candidate 

compounds for binding of 125I-IMPY to synthetic human Ab (1-40) fibril and 

their lipophilic parameter (logD). 
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2 DRM106

 

 

1  

1 SPECT Aβ

in vitro imidazopyridine

DRM106 DRM106 Table 3

IMPY

2 2.88%ID 30 0.26 ID

37 IMPY

4 IMPY

20 μg/ man 60 kg 1,000

30 μg/kg 3

DRM106

 

125I-DRM106

DRM106  

 

2  

2.1  

7 Sprague-Dawley SD 30
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FR-2

RI

 071004  

 

2.2 125I-DRM106  

125I-DRM106 40 mM 0.05 w/v% 

Tween80 0.37 MBq/rat 1.85 MBq/kg

200 μL

1 2 5I-DMR106 81.4 MBq/nmol

95  

 

2.3  

n = 3 125I-DMR106 0.37 MBq/rat 1.85 

MBq/kg 2, 5, 15 30 1, 2, 4, 8, 24

48

PG-802

 

γ Wallac Wizard 1480 125I

1 125I-DMR106

%ID/g  eq. 4  
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%ID/g = / / g  

×100 eq. 4  

 

125I-DMR106 %ID eq. 5

 

%ID = /  

×100 eq. 5  

 

2.4 DMR106  

0.3 g

2 40 mmol/L

0.1w/v% Tween80

50 μL

Mini-Uniprep Whatman Inc. NJ, 

50 μL

25 μL

Whatman Inc. NJ 2 cm

10 μL

/ 80:20 15 cm

78
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BAS-MS2340 IP; 

39 IP BAS-1800

200 mm  

 

3  

3.1. 125I-DRM106 %ID/g

%ID  

Table 4 5 Table 6

7 Fig.5

Fig.5, lower panel 0.453%ID/g

0.532%ID/g

30 0.08%ID/g 0.09%ID/g

5

0.699%ID/g 1.15%ID/g

1 0.076%ID/g 0.108%ID/g 1

2 0.183%ID/g 0.203%ID/g

30

48 0.586%ID 0.326%ID

48 0.0421%ID/g 0.0243%ID/g

 

5 2.81%ID/g
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3.32 %ID/g

30 0.729%ID/g 2

1.2%ID/g

2 12.2%ID/g

 15.5%ID/g 

4 11.2%ID/g

14.5%ID/g 8

15.2%ID/g 16.1%ID/g  

 

125I-DRM106 48

13.2 ID 13.4 ID  

Fig.5, upper panel 2

0.350% ID/g 0.561%ID/g

 

 

3.2. DMR106  

Fig.6 2

120  

 

4  

125I-DRM106

2
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125I-DRM106 24

Fig. 5  

125I-DRM106 2

Aβ Aβ

125I-DRM106 125I-DRM106

Fig. 6  

T3 T4
125I-DRM106

125I

 

1

13%ID 125I-DRM106

 

 

DRM106

25 μg/kg

6 ng/kg 4,165

5 μg/kg 833
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DRM106

DRM106 28

25 μg/kg

25 μg/kg 28 5 μg/kg

 

125I-DRM106

 

 

 

DRM106 SD

125I-DRM106

DRM106

DRM106
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Fig. 5.  Radioactivity levels in blood (upper panel  and the brain (lower panel  of 

normal female and male SD rats given intravenously 125I-DRM106 .  Values represent 

the mean of 3 rats. 
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Fig. 6. Metabolic stability of DRM106 in normal male SD rats. The brain samples were 

collected at scheduled time points after i.v. injection of 125I-DRM106. Thin-layer 

chromatography analysis clearly demonstrated that no overt metabolite was observed in 

the brain at 120 min later.  
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Table 3.  Physiochemical properties of DRM106. 
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Table 4. Biodistribution of 125I-DRM106 in normal male SD rats calculated in tissue 

weight concentration. 
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Table 5.  Biodistribution of 125I-DRM106 in normal male SD rats.  
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Table 6.  Biodistribution of 125I-DRM106 in normal female SD rats calculated in tissue 

weight concentration.  
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Table 7. Biodistribution of 125I-DRM106 in normal female SD rats.  
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3 AD DRM106

Aβ  

 

1  

1-2 DRM106 in vitro Aβ

in vivo

 

Aβ

AD PS-1ki/JU-Tg2576 Tg

125I-DRM106 ARG

ex vivo Aβ ARG

/

ARG

Aβ Congo-red  

Tg AD

Lys670→Asn, 

Met671→Leu C57BL/6 Mayo

C57BL/6J×SJL F1 B6SJLF1

JU JU/Ct-C,A 29

Aβ APP JU

JU-Tg2576 JU-Tg2576

AD

Aβ C  presenilin-1 PS-1
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Ile213→Thr gene-targeting knock-in

PS-1ki 28  Aβ-APP PS-1

Aβ

Aβ

21 ,  28 PS-1ki/JU-Tg2576 

Tg [Tg + ] JU-Tg2576 PS-1ki

F1 ARG

ARG Aβ

Cong-red  

 

2  

2.1  

19  PS-1ki/JU-Tg2576 [Tg + ] 

Tg −

n = 4 Tg +

FR-2

RI  050208  

 

2.2 125I-DRM106  

125I-DRM106 RI

2 “2.2.”

1.3 MBq/mouse 200 μL

125I-DRM106 95  
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2.3 ARG  

125I-DRM106 1.3 MBq/mouse Tg + Tg −

1 2 5 8

n =1

Tissue-Tec�R O.C.T. Compound Sakura Finetechnical, 

 FSE; Thermo Fisher Scientific Inc, MA. USA

15 μm

IP MS2340 19

IP FLA-3000G GE Healthcare UK, Amersham 

Place, England 50 μm ARG

X

BioMax MS 19

FPM100

Congo-red  

 

2.4 ARG /  

IP ARG

Fig. 7 mm2 PSL

photostimulated luminescence
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P-BG /mm2

 

 

 =  

eq. 6  

 

X ARG Congo-red

excellent, good, fair, poor  

 

2.5 Congo-red  

10%

5 PBS 20

Congo-Red 80%  1000 mL

20.0 g  0.1%

pH 10.06 20 Congo-Red

Congo-Red 0.60 g 500 mL 80  

7.50g 15

0.1% pH 

10.06 20 70% 20

95% 3 3

5 3

PBS Congo-red Aldrich Chemical Company
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WI,  

 

3  

3.1. ARG 

125I-DRM106 Tg + Tg −

ARG Fig.8 125I-DRM106 Tg + Aβ

1 8 Aβ

Aβ

Tg −

 

 

3.2.  ARG /  

eq. 6 Table 8 Tg +  

1  4.66 2 8 

10 Tg − 1

 

 

3.3.  Congo-red  

Tg + Tg − X ARG  Congo-red 

Fig. 9 Tg + ARG Congo-red

Aβ  

 

3.4.   

X ARG Fig. 9 Table 

9 125I-DRM106 1 2 5 8
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ARG Congo-red 1

2

 

 

4  

IMPY

Tg 21 125I-DRM106 Tg + Tg

− ARG

Congo-red Tg + Aβ

 Congo-red

Tg −  

ARG / Aβ

Aβ

Ex vivo

/ 2 in vivo 

Aβ 1 

 4.66 2 8 10 in vivo

 

125I-DRM106 Tg +  8 

SPECT

SPECT

in vivo SPECT 125I-DRM106 125I 123I 

13 Ex vivo 125I

60 123I 13 Aβ
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Aβ

in vivo SPECT

1-2  

Aβ Congo-red Congo-red 

thioflamine S

(E,E-1-fluoro-2,5-bis-(3-hydroxycarbonyl-4-hydroxy)styrylbenzene FSB

 

 

 

DRM106 Aβ 125I DRM106

AD Tg +

Tg − Aβ ARG

Tg + ARG Congo-red

DRM106 Aβ 
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Fig. 7. Scheme showing the method for quantitative analyses of 

radioactivity of cortical area in a brain coronal section. 

Amyloidsis-associated accumulations of 125I-DRM106 radioactivity were 

estimated as a photostimulated luminescence (PSL) per mm2 for the ratios 

of cerebral cortex to striatum. cerebral cortex, striatm 
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Fig. 8.  Representative imaging plate autoradiograms in the brain of a 

19-month-old female PS-1ki/JU-Tg2576 (Tg+) or age-matched male non-Tg 

[Tg (-)] mouse receiving a bolus injection of 1.3 MBq/mouse of 

125I-DRM106 via the tail vein.  The animals were euthanized at 1, 2, 5, and 

8 hr post-injection, and the brains were immediately removed for 

autoradiography analysis.  
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Fig. 9.  X-ray film autoradiograms (left panel) of 125I-DRM106 with 

Congo-red staining (right panel) in the brain of a 19-month-old female Tg 

(+) or age-matched male Tg (-) mouse receiving a bolus injection of 1.3 

MBq/mouse of 125I-DRM106 via the tail vein. The animals were euthanized 

at 1, 2, 5, and 8 hr post-injection, and the brains were immediately removed. 

The coronal images (approximately 0.2 mm anterior to the bregma) were 

performed, and the same brain sections were stained with Congo red after 

autoradiography. 125I-DRM106 radioactivity accumulations in Aβ plaques 

were consistent with Congo red staining.  
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Table 8.  Ratio of 125I-DRM106 radioactivity in the cerebral cortex to 

striatum areas of a Tg (+) or Tg (-) mice (n = 1 for each time point) 

receiving a bolus injection of 1.3 MBq/mouse via the tail vein. The animals 

were euthanized at 1, 2, 5, and 8 hr post-injection, and the brains were 

immediately removed. 

Post  administration       

(hr) 
Tg (+) Tg (-) 

1 4.66 0.72 

2 10.35 0.81 

5 9.75 1.01 

8 11.67 0.96 
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4 AD SPECT PET  

 

1  

Aβ PET

11C

20

PET 110 18F

Good Manufacturing Practice

SPECT

13 

SPECT PET

 

PET Aβ

11C-PiB 123I-SPECT

Aβ IMPY29

AD Aβ

22 3 123I-DRM106 AD

PS-1ki/JU-Tg2576 [Tg + ] Aβ

 

Tg + Tg −

123I-DRM106 SPECT 11C-PiB PET

FSB Aβ

 



50 
  

 

2  

2.1  

28 Tg2576 [Tg + ] Taconic Farms, NY, 

Tg −

n = 2 ID  

Tg + : 1-2  

Tg + : 3-4 

Tg − : 5-6 

FR-2

RI

121008 121105  

 

2.2  123I-DRM106 11C-PiB  

123I-DRM106 RI  0.9 v/v  

0.09 v/v% 

714 GBq/μmol

340-350 MBq/mouse 800 μL

123I-DRM106 95  

11C-PiB 0.3  tween80 

291 GBq/μmol

30.0 ± 6.8 MBq/mouse 200 μL

11C-PiB 95  
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2.3 123I-DRM106 11C-PiB  

11C-PiB PET  1.5 v/v  

, 30 G

PE 10, 1 ml 29 G

11C-PiB micro PET focus 220 animal 

scanner Siemens Medical Solutions, Malvern, PA

 60 20-50

0.5 mm 3D

PMOD® image analysis software PMOD Group, Zurich, 

0.5 mm MRI

 

PET 1 123I-DRM106 SPECT 

PET

123I-DRM106 SPECT  SPECT Inveon 

TM platform, Siemens Medical Solutions USA, Knoxville, TN  

 1.0 mm  5 

30 mm step-and-shoot 4°  360° 90

45 2 123I 

159 keV  20% 60 

 1 20 60  1 40 

123I 

Daemon Research Image processor

RI 123I-DRM106

 20-35, 40-55, 60-90, 95-125, 130-160 0.5 mm 3D 
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PMOD®  image analysis software

PMOD Group, Zurich, Switzerland 0.5 mm MRI

 

123I- DRM106 SPECT 11C- PiB PET Aβ

Aβ SPECT

PET  

 

2.4.  SPECT  

Aβ 3

SPECT 

3 “2.3.”

 

 

2.5 FSB  

Aβ FSB

1 FSB 1 mg /100 μl DMSO 0.001% 

FSB  30 

50

  BZ-9000 

UV λex=390 nm, λem=511 nm

 

11C-PiB PET , 123I-DRM106 SPECT

FSB excellent, good, fair, poor
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2.6  

 SPECT PET Pearson 

r P < 0.05

 

 

3  

3.1. 123I-DRM106 SPECT  

Tg + Tg − 123I-DRM106

Fig.10  Fig.11  

Tg + Tg −

 60-90 washout

Tg + Tg −  

 

3.2. 11C-PiB PET , 123I-DRM106 SPECT FSB

 

 60-90 PET SPECT FSB

Fig.12-17  

Tg + PET  SPECT FSB

Tg −

Table 10 11C-PIB PET

123I-DRM106 SPECT FSB Aβ
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3.3.  123I-DRM106 SPECT 11C-PiB PET  

SPECT

PET binding potential Fig.18 PET

SPECT  r = 0.95 P < 0.01

  

 

4  

SPECT 123I-DRM106 11C-PiB 

 PET Tg + Tg +  

 FSB Aβ

 

Tg + Aβ 12

 AD 15  

AD

AD 11C-PiB PET

Aβ AβN3 PE
19

 

Fig. 12-17 Tg +  11C-PiB  PET

 123I-DRM106  SPECT  Aβ

Tg

24 Aβ

28 Tg +

PiB AβN3 PE

25  11C-PiB 291 

GBq/μmol Aβ



55 
  

25 PET SPECT

FSB

16 μm PET SPECT  0.5 

mm  

SPECT PET

r = 0.95, P<0.01 Tg +

Tg − Aβ  

123I-DRM106  SPECT 11C-PiB 

PET Aβ  

 

 

123I-DRM106 SPECT 11C-PiB PET

Aβ 

Tg + Aβ

Tg − SPECT

PET 

SPECT PET Tg + Tg − Aβ

123I-DRM106 SPECT 11C-PIB PET Aβ

DRM106 SPECT
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Fig. 10.  Representative coronal SPECT images of 123I-DRM106 on MRI 

templates in a 28-month-old Tg (+) (#2, left panels) or age-matched Tg (-) 

mouse (#6, right panels) receiving a bolus injection of 340-350 MBq/mouse 

of 125I-DRM106 via the tail vein.  The upper to lower panels were shown as 

time-dependent washout radioactivity from the brain. The respective panels 

represent coronal images at 2 mm posterior to the bregma. 
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Fig. 11. Representative sagittal SPECT images of 123I-DRM106 on MRI 

templates in a 28-month-old Tg (+)(#2, left panels) or age-matched Tg (-) 

mouse (#6, right panels) receiving a bolus injection of 340-350 MBq/mouse 

of 125I-DRM106 via the tail vein. The upper to lower panels were shown as 

time-dependent washout radioactivity from the brain.  
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Fig. 12. Sagittal 11C-PiB PET image (upper panel), 123I-DRM106 SPECT 

image (middle panel) and FSB staining (lower panel) in a female 

28-month-old Tg +  mouse #1  receiving a bolus injection of 340-350 

MBq/mouse of 125I-DRM106 and 30.0 ± 6.8 MBq/mouse of 11C-PiB via the 

tail vein.  
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Fig. 13. 11C-PiB PET image (upper panel), 123I-DRM106 SPECT image 

(middle panel) and FSB staining (lower panel) in a female  28-month-old Tg 

(+) mouse (#2) receiving a bolus injection of 340-350 MBq/mouse of 

125I-DRM106 and 30.0 ± 6.8 MBq/mouse of 11C-PiB via the tail vein. 



60 
  

 

Fig. 14. 11C-PiB PET image (upper panel), 123I-DRM106 SPECT image 

(middle panel) and FSB staining (lower panel) in a male 28-month-old Tg 

(+) mouse (#3) receiving a bolus injection of 340-350 MBq/mouse of 

125I-DRM106 and 30.0 ± 6.8 MBq/mouse of 11C-PiB via the tail vein. 
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Fig. 15. 11C-PiB PET image (upper panel), 123I-DRM106 SPECT image 

(middle panel) and FSB staining (lower panel) in a male 28-month-old Tg 

(+) mouse (#4) receiving a bolus injection of 340-350 MBq/mouse of 

125I-DRM106 and 30.0 ± 6.8 MBq/mouse of 11C-PiB via the tail vein. 
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Fig. 16. 11C-PiB PET image (upper panel), 123I-DRM106 SPECT image 

(middle panel) and FSB staining (lower panel) in a male 28-month-old Tg 

(-) mouse (#5) receiving a bolus injection of 340-350 MBq/mouse of 

125I-DRM106 and 30.0 ± 6.8 MBq/mouse of 11C-PiB via the tail vein. 
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Fig. 17. 11C-PiB PET image (upper panel), 123I-DRM106 SPECT image 

(middle panel) and FSB staining (lower panel) in a male 28-month-old Tg 

(-) mouse (#6) receiving a bolus injection of 340-350 MBq/mouse of 

125I-DRM106 and 30.0 ± 6.8 MBq/mouse of 11C-PiB via the tail vein. 



64 
  

 

 

Fig. 18. Correlation of the binding between 123I-DRM106 SPECT and 

11C-PiB PET.  The data of individual mouse (n = 6), which received both 

11C-PiB and 123I-DRM106, were used for correlation analysis. 
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Summary 

 

Dementia is defined generally as a symptom for higher-order brain 

dysfunction which is severe enough to interfere with daily life. At present 

in Japan, the number of patients with dementia increases with age. 

Approximately 15% of Japanese over 65-years-old, 4.62 million people, are 

considered to suffer from dementia. Of this population, Alzheimer’s disease 

(AD) accounts for approximately 70%. An early diagnosis for AD is 

extremely important, because its pathological progression can be delayed by 

appropriate medical interventions, and the social activity between patients 

and their families can be enhanced or improved. Confirming the deposition 

of amyloid-β (Aβ) is thought to be one of the neuropathological AD 

hallmarks, but it is difficult to detect cerebral Aβ deposition non-invasively 

in the living subjects. Positron emission tomography (PET) and single 

photon emission computed tomography (SPECT) are paid most attention 

clinically as novel nuclear medicine. Although PET using 11C-labeled 

Pittsburgh compound B (11C-PiB) as a tracer has been successfully 

employed in clinical trials, it has a shortened physical half-life with an 

expensive appurtenance. Meanwhile, an iodine-labeled (123I) SPECT tracer 

possesses a long physical half-life (13 hr), and SPECT scanners have been 

widely used. If a specific Aβ ligand for SPECT can be found, it would be a 

useful tool for diagnosing AD. In this research, the author tried to discover 

a SPECT ligand agent having a high affinity to cerebral Aβ deposition 

among the imidazopyridine derivatives as follows.  
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In chapter 1, the affinity to Aβ fibrils and lipophilicity of 5 candidate 

(DRK092 DRM101 DRM102 DRM105, DRM106) compounds for SPECT 

were examined in an in vitro system. The 50% inhibitory concentration 

(IC50) of the binding affinity to Aβ(1-40) fibril was evaluated. Taken 

together, these results, suggested that DRM106 was a promising candidate 

for the amyloid-β ligand for detecting cerebral Aβ aggregation. 

In chapter 2, the biodistribution and metabolism of DRM106 in the brain 

were assessed using 30 each healthy male and female SD rats respectively, 

given intravenous 125I-labeled DRM106 (0.37 MBq/rat). In the 

biodistribution study, the radioactivity in the brain was measured at 2, 5, 15, 

and 30 min and 1, 2, 5, 8, 24 and 48 hr post-injection by a gamma counter. 

To assess effects on brain metabolism, cerebral homogenates were prepared 

and analyzed with thin layer chromatography for detecting metabolites. The 

results showed an excellent brain uptake and clearance of DRM106, no 

metabolites in the brain were observed at any of the sampling points. 

In chapter 3, the Aβ disposition of DRM106 was examined by 

autoradiogram using the AD model with female Tg (+) mice and littermate 

male Tg (-) mice  given intravenous 125I-DRM106 (1.3 MBq/mouse). The 

accumulation of radioactivity only in Tg (+) mice was completely consistent 

with Aβ plaques to the specific Aβ Congo-red stain.  

In chapter 4, SPECT images with DRM106 were compared to PET images 

with 11C-PiB (30 MBq/mouse) in Tg (+) mice and littermate Tg (-) mice 

given intravenous 123I-DRM106 (345 MBq/mouse). SPECT images were 

obtained by SPECT scaner for small animals, and PET images were 

performed by MicroPET. Both DRM106 and PiB depicted higher 
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accumulation in the cerebral Aβ aggregation region of Tg (+) mice, but not 

in Tg (-) mice. Quantitative analysis for Aβ detection between SPECT and 

PET revealed a strong correlation (r = 0.95, P < 0.01), implying that SPECT 

imaging with 123I-DRM106 is almost as good as PET imaging with 11C-PiB 

for the detectability of Aβ aggregates. 

In conclusion, imidazopyridine core structure DRM106 makes it a 

promising SPECT candidate specifically binding to cerebral Aβ aggregates.  


