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disease, AD) BEZFEHO A TR {, ERRTEHMEL b %
S2TW5,
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Abbreviations : A 8, /-amyloid protein; ACh, acetylcholine; AChE, acetylcholinesterase; AD, Alzheimer’s disease;
BBB, blood brain barrier; ChAT, choline acetyltransferase; IBVM, iodobenzovesamicol; IP, imaging plate; mAChR,
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Fig.1 The eight-arm radial maze.
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7w, 1nM °*H-QNB (1.55TBq/mmol) (NEM Life Science
Products, Inc., Boston, USA), ImM EDTA, ImM N-=F )< L
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Fig.2. The recording system for the eight-arm radial maze
task.

muscarinic acetylcholine receptor; MP44A, 4-piperidyl acetate; NBM, nucleus basalis magnocellularis; PSL, photo-
stimulated luminescence; PET, positron emission computed tomography; *H-QNB, [*H]quinuclidinyl benzilate;
SPECT, single photon emission computed tomography; TFT, trifluoacetic acid; VAChT, vesicular acetylcholine

transporter
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Fig.3. Effects of j-amyloid protein on the eight-arm radial
maze task. Each value represents the mean correct responses
of initial eight responses. The operation day is defined as day
0. Minus day represent preoperative period. Beta-amyloid
protein-infused group (B) demonstrated significantly fewer
correct response than the vehicle-treated group (@) in the
postoperative state (p<0.01).
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Fig.4. The deposition of #-amyloid protein is pointed by
arrows.

Table 1. Reduction of [*H] QNB binding in neocortex and
hippocampus following A# infusion

[*H] QNB binding (fmol/mg wet tissue)

Location Vehicle A -Amyloid % Change
Frontal cortex 401437 373+44 —7.0
Parietal cortex 388428 3641£26 —6.2
Temporal cortex 449142 42039 —6.5
Hippocampus 557+£67 54341 —25

Values shown are X +SD.

Fig.5. Representative autoradiograms of *"H-QNB. A -infused rat is demonstrated in the left and the vehicle-treated rat is in the right. *H-
QNB binding density of A -infused rat do not differ from that of the vehicle-treated rat.
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Fig.6. Representative autoradiograms of *H-vesamicol. A3 -infused rat is demonstrated in the left and the vehicle-treated rat is in the
right. *H-vesamicol binding density of Ag -infused rat’s neocortex is lower than that of the vehicle-treated rat.

Table 2. Reduction of [*H] vesamicol binding in neocortex and
hippocampus following A infusion

[H] vesarnicol binding (fmol/mg wet tissue)

Location Vehicle A -Amyloid % Change
Frontal cortex 19.1+1.6 152+14 —20
Parietal cortex 18824 12.8£3.1* —32
Temporal cortex  15.9%2.9 12.6%3.3 —21
Hippocampus 19.6£3.0 17.0+4.6 —-13

*p<0.01 vs. vehicle. Values shown are X=SD.
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Abstract

Alzheimer’s disease is one of the most troublesome problems encountered in elderly populations. The pathological
features of Alzheimer’s disease are extracellular senile plaques, intracellular neurofibrillary tangles and widespread neuronal
degeneration. Among them, senile plaques are the earliest neuropathological marker of Alzheimer’s disease. Senile plaques
are the cerebral deposition of amyloid, an insoluble substance composed mainly of j-amyloid protein. One proposed
hypothesis is that a defect in cholinergic neurotransmission in Alzheimer’s disease underlies this serious symptom of the
disease. The aim of this study was to investigate the correlation between cholinergic presynaptic functions and memorial
ability in rats treated with B-amyloid protein, a model of Alzheimer’s disease. In this study, -amyloid protein was infused
into the cerebral ventricle of rats for 14 days; with an cight-arm radial maze being used to evaluate spatial memorial ability. In
the same time, vesicular acetylcholine transporter and muscarinic acetylcholine receptor density in the frontal cortex, parietal
cortex, temporal cortex and hippocampus were measured using high sensitive autoradiography. The performance of the eight-
arm radial maze task was found to be impaired in B-amyloid protein treated rats. In the parietal cortex, vesicular
acetylcholine transporter density was lower in S-amyloid protein treated rats than in vehicle-treated rats; there was no
difference in muscarinic acetylcholine receptor density between the two groups. These results suggest that the reduction in
vesicular acetylcholine transporter density is related to the memory impairment induced by f-amyloid protein. Our results
also suggest that it may be possible that the condition of Alzheimer’s disease can be evaluated by a suitably labeled vesamicol
analogue for single photon emission tomography or positron emission tomography.





