2021 2022

AMPA

Sakiho, Ueda

Improvement of Alzheimer®s disease pathology through AMPA receptor inhibition by
perampanel

2,400,000
AD
PER AD
B AB
PER AR AB PER 5
AD PER AR
AD
AD AD
PER  AD B AB
AD

anti-epileptic drug targeting AMPA receptors, on 3 amyloid proteins (AR
pathogenic protein of Alzheimer®s disease(AD). We hypothesize that PER might reduce AB accumulation
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Using AD mice and cellular models, we demonstrated that acute PER administration suppressed the AB

production, consequently decreasing soluble AB

In_the present study, we investigated the impact of perampanel (PER), an
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levels in the brain. Moreover, we revealed that

chronic PER administration showed a tendency to attenuate AB deposition and restore cognitive
functions in AD mouse model compared to the control.




AD

ISF AR

PER

(1-5)
AD
(9-11) B
(12-15)
AD
MCI
AD
(16-19)
AD
AMPA
(PER)
AD
AD PER
AD PER
2
microdialysis APP
AB ISF AB
AMPAR AB
APP J20  PER
AB ¥
in vivo microdialysis PER
PER
ApPP
AB 3
PER
(1) PER J20 AB
ISF AR B
PER
AB
PER
PER
PER J20 AB
(2) PER J20 AB
J20
5
C APP-B CTF
APP APP-3 CTF
AB PER

AB

ISF AB

AD
(6-8)
AB
AB
(6, 16-18)
AD
AD
AMPAR
AB AD
in vivo
AMPAR
J20 PER
AB APP
PER AB
7 J20
3
GSI AB
ISF AB ELISA
B
APP B
PER
J20
J20 APP B



) A PER APP

AB AB O
TTX PER
PER APP B APPB
SAPP(3 PER AD
in vitro APP B
(4) PER J20
AB 3 7 J20
PER PER
PER J20
J20
APP
PER
PER APP B AB
AD AB
AD
AMPAR
APP B AMPAR
PER AD
PER AMPAR AMPAR AD
1. Sjogren, T., Sjogren, H., and Lindgren, A. G. H. (1952) Morbus Alzheimer and

morbus Pick; a genetic, clinical and patho-anatomical study. Acta Psychiatr Neurol
Scand Suppl 82, 1-152

2. Forstl, H., Burns, A., Levy, R., Cairns, N., Luthert, P., and Lantos, P. (1992)
Neurologic signs in Alzheimer®s disease. Results of a prospective clinical and
neuropathologic study. Arch Neurol 49, 1038-1042

3. Mendez, M. F., Catanzaro, P., Doss, R. C., Arguello, R., and Frey, W. H. (1994)
Seizures in Alzheimer®s Disease: Clinicopathologic Study. Journal of Geriatric
Psychiatry and Neurology 7, 230-233

4. Mann, D. M. A., Pickering-Brown, S. M., Takeuchi, A., and lwatsubo, T. (2001)
Amyloid Angiopathy and Variability in Amyloid B Deposition Is Determined by Mutation
Position in Presenilin-1-Linked Alzheimer’ s Disease. The American Journal of Pathology
158, 2165-2175

5. Jayadev, S., Leverenz, J. B., Steinbart, E., Stahl, J., Klunk, W., Yu, C.-E.,
and Bird, T. D. (2010) Alzheimer’ s disease phenotypes and genotypes associated with
mutations in presenilin 2. Brain 133, 1143-1154

6. Vossel, K. A., Beagle, A. J., Rabinovici, G. D., Shu, H., Lee, S. E., Naasan,
G., Hegde, M., Cornes, S. B., Henry, M. L., Nelson, A. B., Seeley, W. W., Geschwind,
M. D., Gorno-Tempini, M. L., Shih, T., Kirsch, H. E., Garcia, P. A., Miller, B. L.,
and Mucke, L. (2013) Seizures and Epileptiform Activity in the Early Stages of Alzheimer
Disease. JAMA Neurology 70, 1158-1166

7. Vossel, K. A., Ranasinghe, K. G., Beagle, A. J., Mizuiri, D., Honma, S. M.,
Dowling, A. F., Darwish, S. M., Van Berlo, V., Barnes, D. E., Mantle, M., Karydas, A.
M., Coppola, G., Roberson, E. D., Miller, B. L., Garcia, P. A., Kirsch, H. E., Mucke,
L., and Nagarajan, S. S. (2016) Incidence and impact of subclinical epileptiform
activity in Alzheimer"s disease. Annals of Neurology 80, 858-870

8. Lam, A. D., Deck, G., Goldman, A., Eskandar, E. N., Noebels, J., and Cole, A.
J. (2017) Silent hippocampal seizures and spikes identified by foramen ovale electrodes
in Alzheimer®s disease. Nature Medicine 23, 678-680

9. Palop, J. J., Chin, J., Roberson, E. D., Wang, J., Thwin, M. T., Bien-Ly, N.,
Yoo, J., Ho, K. O., Yu, G.-Q., Kreitzer, A., Finkbeiner, S., Noebels, J. L., and Mucke,
L. (2007) Aberrant Excitatory Neuronal Activity and Compensatory Remodeling of
Inhibitory Hippocampal Circuits in Mouse Models of Alzheimer®s Disease. Neuron 55,
697-711

10. JJ, P., and L, M. (2010) Synaptic depression and aberrant excitatory network



activity in Alzheimer®s disease: two faces of the same coin? Neuromolecular medicine
12

11. Gilbert, J., Shu, S., Yang, X., Lu, Y., Zhu, L.-Q., and Man, H.-Y. (2016) B -
Amyloid triggers aberrant over-scaling of homeostatic synaptic plasticity. Acta
Neuropathologica Communications 4, 131

12. Cirrito, J. R., May, P. C., 0"Dell, M. A., Taylor, e. W., Parsadanian, M.,
Cramer, J. W., Audia, J. E., Nissen, J. S., Bales, K. R., Paul, S. M., DeMattos, R.
B., and Holtzman, D. M. (2003) In vivo assessment of brain interstitial fluid with
microdialysis reveals plague-associated changes in amyloid-beta metabolism and half-
life. The Journal of neuroscience : the official journal of the Society for Neuroscience
23

13. Cirrito, J. R., Kang, J.-E., Lee, J., Stewart, F. R., Verges, D. K., Silverio,
L. M., Bu, G., Mennerick, S., and Holtzman, D. M. (2008) Endocytosis Is Required for
Synaptic Activity-Dependent Release of Amyloid-f In Vivo. Neuron 58, 42-51

14. Yamamoto, K., Tanei, Z. 1., Hashimoto, T., Wakabayashi, T., Okuno, H., Naka,
Y., Yizhar, O., Fenno, L. E., Fukayama, M., Bito, H., Cirrito, J. R., Holtzman, D. M.,
Deisseroth, K., and lwatsubo, T. (2015) Chronic optogenetic activation augments af
pathology in a mouse model of Alzheimer disease. Cell Rep 11, 859-865

15. Cirrito, J. R., Yamada, K. A., Finn, M. B., Sloviter, R. S., Bales, K. R.,
May, P. C., Schoepp, D. D., Paul, S. M., Mennerick, S., and Holtzman, D. M. (2005)
Synaptic Activity Regulates Interstitial Fluid Amyloid-B Levels In Vivo. Neuron 48,
913-922

16. Bakker, A., Krauss, Gregory L., Albert, Marilyn S., Speck, Caroline L., Jones,
Lauren R., Stark, Craig E., Yassa, Michael A., Bassett, Susan S., Shelton, Amy L., and
Gallagher, M. (2012) Reduction of Hippocampal Hyperactivity Improves Cognition in
Amnestic Mild Cognitive Impairment. Neuron 74, 467-474

17. Bakker, A., Albert, M. S., Krauss, G., Speck, C. L., and Gallagher, M. (2015)
Response of the medial temporal lobe network in amnestic mild cognitive impairment to
therapeutic intervention assessed by fMRI and memory task performance. Neurolmage:
Clinical 7, 688-698

18. Koh, M. T., Haberman, R. P., Foti, S., McCown, T. J., and Gallagher, M. (2010)
Treatment Strategies Targeting Excess Hippocampal Activity Benefit Aged Rats with
Cognitive Impairment. Neuropsychopharmacology 35, 1016-1025

19. Vossel, K., Ranasinghe, K. G., Beagle, A. J., La, A., Ah Pook, K., Castro, M.,
Mizuiri, D., Honma, S. M., Venkateswaran, N., Koestler, M., Zhang, W., Mucke, L.,
Howell, M. J., Possin, K. L., Kramer, J. H., Boxer, A. L., Miller, B. L., Nagarajan,
S. S., and Kirsch, H. E. (2021) Effect of Levetiracetam on Cognition in Patients With
Alzheimer Disease With and Without Epileptiform Activity: A Randomized Clinical Trial.
JAMA Neurology 78, 1345-1354



36

2022

Dementia Japan : 25-41

DOl

Sakiho Ueda

Therapeutic potential for the regulation of neuronal hyperexcitability in AD

40

2021

Sakiho Ueda

A single administration of Perampanel reduces ISF beta-amyloid levels in the hippocampus of J20 mice

62

2021

Sakiho Ueda

A single oral administration of PER decreased ISF AR levels in APP mouse

63

2022







