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Loss of hippocampal synapses in FTLD: autopsy-based study
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TDP-43 and tau aggregates are pathologic hallmarks of frontotemporal lobar
degeneration (FTLD). It is known that aggregates demonstrate neurotoxicity and facilitate neuronal
death. However, we hypothesized synaptic loss to be an earlier phenomenon than neuronal loss. We
included consecutively autopsied cases with FTLD, in which postmortem diagnosis of FTLD-TDP or
FTLD-tau were confirmed. In results, FTLD-TDP and FTLD-tau cases showed severe loss of axon
terminals that were efferent from hippocampal granule cells. Importantly, in FTLD-TDP cases, axon
terminal loss of hippocampal granule cells preceded to neuronal loss. By contrast, in the FTLD-tau
cases, axon terminal loss was positively correlated with that of neuronal loss for the hippocampal
granule cells. The results indicate that axon terminal loss of the hippocampal granule cells
precedes to neuronal loss in FTLD-TDP cases, whereas that arises as a consequence of neuronal loss
in FTLD-tau cases.

TDP-43 tau



TDP-43 tau

TDP-43
tau
dynorphin
mossy fiber terminal vesicular glutamate transporter-1 VGLUT-1
mossy fiber dynorphin
FTLD-TDP FTLD-tau
FTLD-TDP FTLD-tau
FTLD-TDP
C9orf72 PGRN
FTLD-tau MAPT MAPT

FTLD-3-repeat-tau 60%
dynorphin
FTLD-TDP

FTLD-tau

FTLD-TDP
FTLD-tau

CA3/4
MAP2
VGLUT-1 FTLD

FTLD-TDP

Int J Mol Sci. 2021;22:3843.

FTLD-TDP FTLD-4-repeat-tau FTLD-3-repeat-tau

FTLD-TDP 12% FTLD-4-repeat-tau 14%

VGLUT-1

FTLD-TDP FTLD-tau 4-repeat 3-repeat

CA3/4 MAP2
FTLD-TDP FTLD-tau
VGLUT-1
D
CA3/4
FTLD-TDP FTLD-tau

(Riku Y, Seilhean D, Duyckaerts C, et al.



Riku Y, Iwasaki Y, Ishigaki S, et al. Brain. 2022, in press;. Ando T, Riku Y, Akagi A,
et al. Brain Pathol. 2022;32:e13002.



5 5 1 1

Yuichi Riku, Danielle Seilhean, Charles Duyckaerts, et al. 22

Pathway from TDP-43-Related Pathology to Neuronal Dysfunction in Amyotrophic Lateral Sclerosis 2021

and Frontotemporal Lobar Degeneration

International Journal of Molecular Sciences 3843
DOl

10.3390/i jms22083843

Yuichi Riku 40

Reappraisal of the anatomical spreading and propagation hypothesis about TDP-43 aggregation in 2020

amyotrophic lateral sclerosis and frontotemporal lobar degeneration

Neuropathology 426-435
DOl

10.1111/neup.12644

Riku Yuichi lIwasaki Yasushi Ishigaki Shinsuke Akagi Akio Hasegawa Masato Nishioka Kenya -

Li Yuanzhe Riku Miho [lIkeuchi Takeshi Fujioka Yusuke Miyahara Hiroaki Sone Jun Hattori

Nobutaka Yoshida Mari Katsuno Masahisa Sobue Gen

Motor neuron TDP-43 proteinopathy in progressive supranuclear palsy and corticobasal 2022

degeneration

Brain -
DOl

10.1093/brain/awac091

Ando Takashi Riku Yuichi Akagi Akio et al. 32

Multiple system atrophy variant with severe hippocampal pathology 2021

Brain Pathology

DOl
10.1111/bpa.13002




Ando Takashi Riku Yuichi Akagi Akio Miyahara Hiroaki Sone Jun Katsuno Masahisa Yoshida -
Mari lwasaki Yasushi

Clinical diagnosis sensitivity of neuropathologically established multiple system atrophy in 2022
Japan

Journal of Neurology -

DOl
10.1007/s00415-022-11122-x

Yuichi Riku

Reappraisal of the TDP-43 propagation hypothesis in amyotrophic lateral sclerosis and frontotemporal lobar degeneration

2020

Yuichi Riku

TDP-43 pathology of spinal cord in tau-related neurodegenerative disorders

2021







