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In the brain of Alzheimer’s patients, the cholinergic neurons innervated the hippocampus and cerebral cortex de-
generates before accumulation of beta-amyloid protein. Donepezil, a potent acetylcholinesterase (AChE) inhibitor is
reported to rescue neurons from excitotoxic injury in culture. However, there is no evidence to confirm its neuroprotec-
tive effect on ACh neurons in vivo. Using olfactory bulbectomy (OBX) mice, we defined the neuroprotective mechan-
isms of donepezil on the medial septum cholinergic neurons with concomitant improvement of the impaired cognitive
function. Bilateral olfactory bulbs of DDY mouse were removed by surgery. After olfactory bulbectomized (OBX),
donepezil (1 or 3 mg/kg/day) was administered for 15 days and mouse brain was fixed with paraformaldehyde perfu-
sion at day 18. Then, the neuroprotective effect of donepezil was evaluated by counting the number of Chdine
acetyltrans-ferase (ChAT) immunoreactive neurons in the medial septum. The number of ChAT immunoreactive neu-
rons in the medial septum reduced by 40% of that in sham-operated animals. The reduced ChAT positive neurons were
restored by donepezil treatments. Consistent with these observations, the cognitive deficits observed in OBX mice were
significantly improved by the donepezil treatment. Taken together, donepezil treatment rescues the cholinergic neurons
in the medial septum from the neurodegeneration by OBX. We will also discuss the mechanism underlying the donepezil-
induced neuroprotection in the medial septum cholinergic neurons.
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Fig. 1. Neuroprotective Effect of Donepezil on the OBX-in-
duced ACh Neuronal Damage

A, representative septum region (a) stained by ChAT antiboty showing
changes in the number of cholinergic neurons. Cholinergic neurons were
identified by ChAT immnostaining in sham (b), OBX (c) mice. Confocal
laser scanning images showed marked reduction of ChAT positive choliner-
gic neurons after OBX. B, quantitative analysis of ChAT positive neurons
was undertaken by counting ChAT-immunoreactive neurons. Data are ex-
pressed as percentage of values of sham-operated animals (mean+S.E.M.; n
=6). *, p<0.05 versus sham-operated mice; #, p<0.05 versus vehicle-treat-
ed mice. Veh, vehicle treatment.??
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Table 1. Drugs Stimulating Hippocampal Neurogenesis?2®

Antidepressant Tricyclic antidepressants Santareli L. ef al., Sciences, 200329
SSRI Malberg J. E. et al., Neurosci., 200029
Mood stabilizer Lithium Longo F. M. et al., Curr. Alz. Res., 200629

Valproic acid

Cognitive enhancers Galantamine Jin K. et al., Brain Res., 20064
Memantine Kaneko N. et al., Gene Cells, 2006'>
Donepezil Kotani S. et al., Neurosci., 200616

Anesthetics Ketamine Keilhoff G. ef al., Biol. Psychiatry, 200427

Steroids Estradiol Longo F. M. et al., Curr. Alz. Res., 200629
Dehydroepiandrosterone (DHEA) Wolkowitz O. M. et al., Neurology, 200329
Allopregnanolone Brinton & Wang, Curr. Alz. Res., 20062

Other Rolipram Longo F. M. et al., Curr. Alz. Res., 200629
Statines

Sildenafil
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Fig. 2. Possible Mechanisms Underlying Neurogenesis En-
hancement by Psychotic Stimulants, Neurosteroids and Al-
zheimer’s Drugs Including Donepezil

RTK; Receptor tyrosine kinases, EPO; erythropoietin.

O X501 RToh dehydroepiandrosterone (DHEA)
X, MlEDAEFES 7 FIVTh D Akt 2iEMHLT S
ZEITXD, MRFEICBWTEERRKE ZH>T
W5, REEMEAERMILIC DHEA THIFT % &,
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LY294002 iIZ &> THIflEN 5.2 ERL 2L D
2, RRFEEEET 5720121, Akt & ERK #%
B DIEMEALIT & 5 s A R & LR 734 8 A 3
t72% (Fig. 2).
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