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L-DOPA

Experimental study on functional pathology of L-DOPA-induced dyskinesia in
Parkinson®s disease.
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In a line of our experiments using a mouse model of hemiparkinsonism with
6-hydrodopamine-induced nigral lesion, we have shown that repeated and pulsatile administration of
levodopa might cause a usage-induced degradation of Ga olf proteins in striatal medium spiny neurons

(MSNs) causes increased and decreased levels of Ga olf protein in the striatonigral and
striatopallidal MSNs, respectively, leading to the occurrence of levodopa-induced dyskinesias. As a
principal cause for generating LID, this might induce an increased responsiveness to levodopa
exposure in both striatonigral and striatopallidal MSNs. We also found that continuous intrastriatal

infusion of NMDA receptor antagonist memantine, which can reduce use-dependent degradation of Ga
olf proteins, attenuates LIDs and parkinsonian signs. Our results suggest that a an intrastriatal
memantine infusion can be beneficial for the management of Parkinson®s disease with LIDs.



10
levodopa
(levodopa-induced dyskinesia; LID)

LID
LID LID
LID
levodopa
GTP
GNAL olfactory type G-protein o subunit (Goaolf) Goolf
cAMP Goolf
LID levodopa
Goolf
(medium spiny neurons; MSNs)
CAMP Goolf LID
NMDA
memantine LID
1) LID C57BL/6 8-9 medial forebrain bundle
(MFB) 6-hydroxydopamine 1
levodopa (15 mg/kg)
Benserazide (12.5 mg/kg) 21 Levodopa
140 Abnormal Involuntary Movements (AlIMs)(total score>20)
LID Benserazide 21
PD
2) PD LID Goolf
in situ hybridization
3) PD LID Goolf D1 (D1R) A2A
(A2AR) in situ
Proximity Ligation assay (PLA), Dual antigen detection system Goolf DI1R
Goolf A2AR
4) LID PD
levodopa 3 iPRECIO (Model SMP-300)
3 1.0 ul/h flow rate
(0.28 ng/ul;3 1.12 ng/ul;3 4.48 ng/ul;3 17.93 ng/ul;3 )
12 levodopa (15 mg/kg) benserazide
(12.5 mg/kg) 12 Levodopa
1) Goolf D1R MSNs  A2AR MSNs
Goolf Gaolf D1
use-dependent-degradation PD
Goolf
100% LID PD levodopa
Goolf PLA PD

MSNs Goolf 100%



MSNs
Goolf

Goolf

LID Goolf

Goolf
MSNs
MSNs

NSNs
D1

LID levodopa
MSNs

LID
50%
50%
cAMP MSNs
LID MSNs
MSNs D2
Goolf/cAMPs MSNs
LID

(Front Cell Neurosci, 2017;11:26, Front Cell Neurosci,

2017;11:364)
2) LID NMDA

LID



12 12 1 12

T. Kawarai, R. Miyamoto, E. Nakagawa, R. Koichihara, T. Sakamoto, H. Mure, R. Morigaki, H. 52

Koizumi, R. Oki, C. Montecchiani, C. Caltagirone, A. Orlacchio, A. Hattori, H. Mashimo, Y.

lzumi, T. Mezaki, S. Kumada, M. Taniguchi, F. Yokochi, S. Saitoh, S. Goto & R. Kaji.

Phenotype variability and allelic heterogeneity in KMT2B-Associated disease. 2018

Parkinsonism & Related Disorders 55-61
DOl

doi: 10.1016/j.parkreldis.2018.03.022

M. Kinoshita, M. Nakataki, R. Morigaki, S. Sumitani, S. Goto, R. Kaji & T. Ohmori 16

Case report: Turning on the left side electrode changed depressive state to manic state in a 2018

Parkinson’ s disease patient who received bilateral subthalamic nucleus deep brain stimulation

(STN-DBS) .

Clinical Psychopharmacology and Neuroscience 494-496
DOl

doi: 10.9758/cpn.2018.16.4.494

T. Shimizu, T. Maruo, S. Miura, H. Kishima, Y. Ushio & S. Goto 9

Stereotactic lesioning of the thalamic Vo nucleus for the treatment of writer®s cramp (Focal 2018

Hand Dystonia).

Frontiers in Neurology 1-10
DOl

doi: 10.3389/fneur.2018.01008

Y. Zhou, Y. Yamamura, M. Ogawa, R. Tsuji, K. Tsuchiya, J. Kasahara & S. Goto 9

c-Abl Inhibition exerts symptomatic antiparkinsonian effects through a striatal postsynaptic 2018

mechanism.

Frontiers in Pharmacology 1-11

DOl
doi: 10.3389/fphar.2018.01311




T. Hamasaki & S. Goto 9

Parallel emergence of a compartmentalized striatum with the phylogenetic development of the 2019

cerebral cortex.

Brain Sciences 1-9
DOl

10.3390/brainsci9040090.

Satoshi Goto 1

Striatal Galphaolf/cAMP signal-dependent mechanism to generate levodopa-induced dyskinesia in 2017

Parkinson’ s disease

Front Cell Neurosci 364
DOl

10.3389/fncel .2017.00364

Toshitaka Kawarai, Ryoma Morigaki, Ryuji Kaji, Satoshi Goto 7

Clinicopathological phenotype and genetics of X-linked dystonia parkinsonism 2017

Brain Sci 72
DOl

10.3390/brainsci7070072

Ryoma Morigaki, Satoshi Goto 7

Striatal vulnerability in Huntington' s disease: neurotoxicity versus neuroprotection 2017

Brain Sci 63
DOl

doi:10.3390/brainsci7060063




Ryoma Morigaki, Shinya Okita, Satoshi Goto 11

Dopamine-induced changes in Galphaolf protein levels in striatonigral and striatopallidal 2017

medium spiny neurons underlie the genesis of L-DOPA-induced dyskinesia in parkinsonian mice

Front Cell Neurosci 26
DOl

doi: 10.3389/fncel.2017.00026

Kawarai T, Miyamoto R, Nakagawa E, Koichihara R, Sakamoto T, Mure H, Morigaki R, Koizumi H, OKi 52

R, Montecchiani C, Caltagirone C, Orlacchio A, Hattori A, Mashimo H, lzumi Y, Mezaki T, Kumada

S, Taniguchi M, Yokochi F, Saitoh S, Goto S, Kaji R

Phenotype variability and allelic heterogeneity in KMT2B-Associated disease 2018

Parkinsonism Relat Disord 55-61
DOl

Ogawa M, Zhou Y, Tsuji R, Goto S and Kasahara J 154

Video-based assessments of the hind limb stepping in a mouse model of hemi-parkinsonism. 2020

Neuroscience Research 56-59
DOl

10.1016/j -neures.2019.05.002

Ogawa M, Zhou Y, Tsuji R, Kasahara J & Goto S 10

Intrastriatal memantine infusion dampens levodopa-induced dyskinesia and motor deficits in a 2019

mouse model of hemiparkinsonism.

Frontiers in Neurology 1-10

DOl
10.3389/fneur.2019.01258




circular DBS directional DBS

58

2019

58

2019

58

2019

Toshitaka Kawarai, Ryosuke Miyamoto, Hideo Mure, Ryoma Morigaki, Ryosuke Oki, Antonio Orlacchio, Reiko Koichihara, Eiji
Nakagawa, Takashi Sakamoto, Yuishin lzumi, Satoshi Goto, Ryuji Kaji

Haploinsufficiency of KMT2B causes myoclonus-dystonia with impaired psychomotor ability,

The MDS 21th International Congress of Parkinsons Disease and Movement Disorders

2017




Hideo Mure, Ryoma Morigaki, Shinya Okita, Ryosuke Miyamoto, Shinji Nagahiro, Ryuji Kaji, Satoshi Goto.

Deep Brain Stimulation for Dystonia - Pallidal stimulation and thalamic stimulation.

World Society for Stereotactic and Functional Neurosurgery

2017

VIM-DBS

59

2020

Tourette syndrome (CM-PT DBS) 1

59

2020

FDG PET

59

2020




GPi-DBS DYT-GNAL(DYT25)

59
2020
2
2017
6
CLINICAL NEUROSCIENCE
2017

Modern Physician




