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Table 1A
duration of cognitive function s
case lesions sex  age illness FAST MR findings ITBUkO-i] o
; HDS-R MMSE Fazekas’ grade
(years)
VaD 1 subcortical M 68 7 6 18 19 right put'ammal Grade 3
hemorrhage
VaD2  subcortical F 7l 5 6 2 4 bilateral muliiple Grade 3
lacunarinfarction
VaD3  subcortical M 73 3 6 8 15 ollaEl ikl Grade 3
lacunar infarction
vaD 4  subcortical M 69 5 6 17 2 bilateral multiple Grade 2
lacunar infarction
vaD'5  subcortical M 69 10 6 6 " trilaaral mliipls Grade 2
lacunar infarction
VaD 6  subcortical F 76 5 6 7 9 bilatenal muliple Girade 3
lacunar infarction
VaD 7 subcortical M 55 5 6 8 13 bilateral muliple Grade 2
lacunar infarction
VaD 8 subcortical M 76 5 6 11 11 blla[f}l‘?]. multlple Grade 3
lacunar infarction
VaD9  subcortical M 68 I 5 17 18 ulaterel mukipls Grade |
lacunar infarction
VaD 10 subcortical M 77 1 6 9 14 bilateral mulriple Grade 3
lacunar infarction
VaD 11 cortical M 66 I 5 13 21 tight neepital
cortical infarction
VaD 12 cortical M 77 T 6 14 18 left parietal

cortical infarction
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Table 1B
duration of cognitive function
case sex age illness FAST
(years) HDS-R  MMSE
AD | F 70 3 5 8 16
AD2 M 69 | 4 18 21
AD 3 F o4 4 4 n.d. 17
AD4 M 72 3 3 16 16
AD 5 F 65 3 4 17 19
AD6 M 7] 6 4 21 20
AD7 M 70 3 2 16 23
AD 8 F 8l 3 4 18 27
AD 9 F 73 4 4 13 19
AD 10 F 75 5 5 14 16
AD Il F 54 6 4 21 22
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Fig.2 Time radioactivity curves of "C-3NMPB in brain regions: the accumulation

80

of MC-3NMPB is greatest in striatum,

followed by frontal cortex, thalamus, pons, and cerebellum.
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Fig. 3

Comparisons of regional mAChR binding among NC, AD and SC groups : regions of interest (ROIs) were located in

the right frontal cortex (rtfro), left frontal cortex (Itfro), right basal ganglia (rtbg), left basal ganglia (Itbg), right thalamus
(rtth), left thalamus (Itth), right temporal cortex (rttem), left temporal cortex (lttem), right occipital cortex (rtoc), left
occipital cortex (rtoc), right parietal cortex (rtpar), left occipital cortex (ltpar), posterior cingulated gyrus (pcg) and

anterior cingulated gyrus (acg).
thalami.

The mAChR binding rate was greatest in bilateral basal ganglia, and smallest in bilateral
As compared with NC group, mAChR binding was not significantly reduced in any ROI in the AD group,

whereas mAChR binding was significantly reduced in the thalamus and anterior cingulated gyrus, but not in other

cerebral cortices in the SC group.
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NC group vs. AD group

Three-dimensional statistical comparisons of regional mAChR binding between NC and AD groups: in the 3D
stereotactic surface projection maps, mAChR binding was normalized to the global average (GLB), to the thalamus
(THL), to the cerebellum (CBL) and to the pons (PNS). Right lateral (RT.LAT), left lateral (LT.LAT), superior (SUP),
inferior (INF), anterior (ANT), posterior (POST), right medial (RT.MED), and left medial (LT.MED) views. Compared
with the NC group, there was a mAChR binding was mildly reduced in the anterior and posterior cingulated gyri in the
AD group. R=right, L=left, Z=Z score
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NC group vs. SC group

Three-dimensional statistical comparisons of regional mAChR binding between NC and SC groups: in the 3D ster-
eotactic surface projection maps, mAChR binding was normalized to the global average (GLB), to the thalamus (THL),
to the cerebellum (CBL) and to the pons (PNS). Right lateral (RT.LAT), left lateral (LT.LAT), superior (SUP), inferior
(INF), anterior (ANT), posterior (POST), right medial (RT.MED), and left medial (LT.MED) views. Compared with the
NC group, the mAChR binding was significantly reduced in the anterior cingulated gyrus, and was mildly reduced in the
inferior frontal gyrus, pars triangularis and pars opercularis in SC group. R=right, L=left, Z=Z score
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SC group: comparisons according to severity of dementia

Three-dimensional statistical comparisons of regional mAChR binding according to their MMSE scores in the SC
groups : in the 3D stereotactic surface projection maps, mAChR binding was normalized to global average (GLB), to the
thalamus (THL), to the cerebellum (CBL) and to the pons (PNS). Right lateral (RT.LAT), left lateral (LT.LAT),
superior (SUP), inferior (INF), anterior (ANT), posterior (POST), right medial (RT.MED), and left medial (LT.MED)

views. No significant difference was shown in mAChR binding between those with mild deficits and those with moderate
deficits. R =right, L=left, Z=Z score
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SC group: comparisons according to Fazekas’ classification

Three-dimensional statistical comparisons of regional mAChR binding according to the degree of leuko-araiosis in SC
groups : in the 3D stereotactic surface projection maps, mAChR binding was normalized to global average (GLB), to the
thalamus (THL), to the cerebellum (CBL) and to the pons (PNS). Right lateral (RT.LAT), left lateral (LT.LAT),
superior (SUP), inferior (INF), anterior (ANT), posterior (POST), right medial (RT.MED), and left medial (LT.MED)
views. There was a tendency towards the mAChR binding to be reduced in patchy fashion over the frontal, parietal,
temporal and occipital cortical regions, but none of these brain regions showed significant reduction of mAChR bindings.
R=right, L=left, Z=Z score
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Fig. 84 MRI, MRA and *"Tc ECD SPECT images from Case VaD11 : old cortical infarcts were detected in the right temporal
and occipital regions, and the right posterior cerebral artery was completely occluded on MRA.
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Case VaD11: Z-maps as compared with NC group

Fig. 8B  Three-dimensional statistical comparisons of regional mAChR binding in Case VaD11 : in the 3D stereotactic surface
projection maps, mAChR binding was normalized to global average (GLB), to the thalamus (THL), to the cerebellum
(CBL) and to the pons (PNS). Right lateral (RT.LAT), left lateral (LT.LAT), superior (SUP), inferior (INF), anterior
(ANT), posterior (POST), right medial (RT.MED), and left medial (LT.MED) views. The mAChR binding was
significantly reduced in the infracted areas. R=right, L=left, Z=Z score
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Fig. 9A MRI, MRA and *“"Tc¢ ECD SPECT images from Case VaDI12: MRI revealed old infarcts in the left parietal cortex
and left basal ganglia, accompanied by marked leuko-araiosis. The left internal carotid artery was completely occluded
at its origin, and the left middle cerebral artery was poorly visualized on MRA.
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Case VaD12: Z-maps as compared with NC group

Fig. 9B  Three-dimensional statistical comparisons of regional mAChR binding in Case VaDI12: in the 3D stereotactic surface
projection maps, mAChR binding was normalized to the global average (GLB), to the thalamus (THL), to the
cerebellum (CBL) and to the pons (PNS). Right lateral (RT.LAT), left lateral (LT.LAT), superior (SUP), inferior
(INF), anterior (ANT), posterior (POST), right medial (RT.MED), and left medial (LT.MED) views. The mAChR
binding was markedly reduced in the left frontal cortical areas including superior frontal, middle frontal, and precentral
gyri, and in the left parietal cortical areas including the postcentral gyrus and superior and inferior parietal lobule. R=
right, L=left, Z=Z score
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Imaging of muscarinic acetylcholine receptors using
(+)N-[*C | methyl-3-piperidyl benzilate (*'C-3NMPB)
in vascular dementia and Alzheimer’s disease

Hirohiko SAITOVY?

YThe Third Department of Internal Medicine, Tokyo Medical University
2Department of Neurology, Research Institute for Brain and Blood Vessels Akita

Abstract

In order to clarify the integrity of muscarinic acetylcholine receptor (mAChR) in VaD and AD, PET imaging with (+)
N-[2C]methyl-3-piperidyl benzilate (*:*C-3NMPB) was performed in 12 patients with VaD, 11 patients with AD, and 7 normal
controls (NC group). The mAChR binding was compared by the ratios compared with the cerebellum which were calculated
from the regions of interest (ROI), and by three-dimensional statistic analysis. Compared with the NC group, mAChR was
not significantly reduced in any ROI in AD patients. In those with VaD due to cortical lesions, mAChR was reduced in
the infarcted areas. On the other hand, mAChR was significantly reduced in the thalamus and anterior cingulated gyrus, but
not in other cerebral cortices in patients with VaD due to subcortical lesions. Accordingly, it is suggested that the mAChR
is preserved in the cerebral cortices in patients with VaD due to subcortical lesions as well as in AD patients.

{Key words> Vascular dementia, Alzheimer’s disease, muscarinic acetylcholine receptor, (4 )N-[''C]methyl-3-piperidyl
benzilate, PET
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