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What is tremor?



@ “RELIIFHAADINE, ENRYRSNTI-IGEICSEZATFHEE
DY XZHIVEE)” (Wikipediakl))

® XML R, AR, EH, PILO—ILOBERBEIR, FIRIFHEEETTE
fE, h7TAPRIBBEOERLGETHLIBELNHS.

@ EHHHIZH M DO HMEBL CARERROEFICEI->TELS.
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O THFHLLLFHRFD, MHLERMGEIZTZELERICELS.
) LEFFFIRER (resting tremor) — /IA—F 2V URDIER

w=) {TEIRFIRER (action tremor)
== 1EIREK (intention tremor) — /IMXEIFEEE ?
=) KEEEIRE (essential tremor: [ REAKLHMSELY)
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£y idisEid TR RE
Unilateral resting tremor that decreases Intention tremor
with action
(YouTubed&kY)
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Experimental model of essential tremor
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( RYZRBSYMHTENLIIVOLBBREETIL )

® NLTYY: FJFEIVERTILAOLE O NN

Irz

E/7IVRIEBEREFERALHYRATIE
F—/N\EPT7RLF)Y, ARV ED
SBEZEETS.

@ TORPSYMIRETHEAMMICTHLWNMREZFET 5.

MNEHRERRICRECERETRT. FABEERBOETILE
LTRAWSAS. (Handforth, 2012)
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( RHRPIYMHTENLTIL DL BBEETIL )

@ NILT)UBEETILEMIZHLT, ErDREELLT—
BOREBIZHIRNHHEL DTSRI AyH— (3R
BRT7ELTIVBRBWENR)ZRETHE, IREBMF AL
5. (Hedera et al., 2013; Handforth, 2012; Iwata et al.,
1998; Paterson et al., 2009)

® OFY, ETILEYEEIDBEEETHEENHS.
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[l RE R

O ZHEICHLHEBHMXESTRENELS.
2FY, ERRE ITRIFHEE) DETILEFEAGL.

® 2 THOREICBTAVA—LURLH DT TITEL.

/IR [ R R SR D IRER D S LIS R D HIBREM L.

(NIH/NINDS web)

FHRDIREBET IILEIIARHENTLNS.
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Netrin-G2 global knock-out transgenic mouse
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KRR G2-KOV YR ILEEN B P T5 1

REZT 29 SO FRILEFICIXELCKL.

3
IXRAN—FDERETHEHBANTEHIEE
~ ™
AEHRE (ERIRE) OBEGEHETIVICESN?
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( EBBMKOTHRTLES? )

8/25
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RRJ2G2 Netrin-G2

® RMJUG2(FHkREE S FO—ETERSVORMICHE.

® 7I/BENEFAVNIVEDIEENUTNS R VGLERKAIZE
(T3R3NENRNICEA DTSN TS (HBHEMICH ).
(Nakashiba et al., 2002; Nishimura-Akiyoshi et al., 2007)

@ HRARLMHMAEZASHEEBOEKICEHELTNSEZZALONT
LB, RERD S,
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KRR G2-KORI R ITFEMZEZ TLNAA,
TDREBEATIT4VIIEEELT=LN !

2

WEBETIRBZRH TS HIRELNGL

WBTIRBERH - EETSVATLERFELL-.
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Tremor detector and detection algorithm
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Harmaline—induced tremor

Fh %1l 35 B =

New Technology Presentation Meetings!

Strain Detector Peak frequency Free.ly— Reference
moving
_ intramuscular EMG in the nech, _ Sinton et al. (1989) Pflii gers

Rat (Sprague-Dawley) accelerometer (SPA-I, Grass Instruments) attached to a rat jacket G2 A Archiv 414, 31-36.

intramuscular EMG in the hindlimb, _ Milner et al. (1995) J
Mouse (B6) accelerometer attached underneath suspended platform 11-14 Hz A Neurophysiol 73, 2568-2577.

original force—plate actometer, load cell (strain gauge) _ Fowler et al. (2001) J Neurosci
e (26) ak.a. Force Plate Actimeter (BASi) 11-16 Hz O Methods 107, 107-124.
Rat (Sprague-Dawley)  Force Plate Actimeter (BASi), strain gauge 9-11 Hz O Wang & Fowler (2001)

Rat (Wistar)

Mouse (ICR)
Rat (Sprague—Dawley)

Mouse (Tg, B6)

Mouse (ICR)

Mouse (B6)

Force isometric transducers of piezoelectric type (model KBI-2064, Projects

Unlimited)

Convulsion/Tremor Meter: Convuls—1
(Columbus Instruments), strain gauge

AMTI Biomechanics Force Platform,
Hall effect sensor (AMTI)

Tremor Monitor (San Diego Instruments),
piezoelectric disk

suspended alminium chamber,
DC or ICP accelerometer (Piezotronics)

10 Hz

Rat: 8-12 Hz
Mouse: 10-16Hz

12 Hz

12-20 Hz

12-15H

Psychopharmacol 158, 273-280.

da Fonseca et al., (2002) J
O Pharmacol Toxicol Methods 46,
137-143.

Martin et al. (2005) Mov Disord

o 20, 298-305.

o Hutchinson et al. (2007)
Neurosci 148, 825-832.

% Paterson et al. (2009) Eur J
Pharmacol 616, 73-80.

o Park et al. (2010) PNAS 107,

10731-10736.
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BEOHETIEEDIFEAENAYDFILD
REBBRHORATLEESTLNA.
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( nu=umRES )

FERTIHOR R G2-KORHR
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( nu=uvBsEes )

R (Hz)

5

KO

(zHrgp) Jemod

(Ajima & Yoshida et al., Unpublished)
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New Technology Presentation Meetings!

( PU—baAsbEL )

LR

KO

(zH/gp) 1amod

(Ajima & Yoshida et al., Unpublished)
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( EBRH7LIUZL )
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+ harmaline
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+ harmaline
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Experimental results
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(ENBLHBERBAMNDIN 2 )

* %%k
* %
0.6 - =
Bk 0.5+ NIV DORAEZBRE KLY
L BRI S U THREELT-.
:H—n .
% 0.3
L 02 = 5 mg/kgi'@i)ﬁfobf%ﬁﬁﬁ
=R TE.
0.1-
0 3751020

N U H= (mg/kg) (Ajima & Yoshida et al., Unpublished)
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( mEBOHEZEELEN? )

_15-
T
= il REIEEACE £l THIR
S BRI EIE LA ot
!ﬂ(_.& 5 ]
=) < < RE AT AN =X LS
L 0l Z 2 ZELTLVELY,

0 37 5 10 20

5
INILXV) > FE (mg/kg) (Ajima & Yoshida et al., Unpublished)
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(Ajima & Yoshida et al., Unpublished)
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1 mLonsmRAORERHES 2T LERRLE.

2 SETRHTEGN - WP LRBERE KRB
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Application and perspective
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@ BHHEATHEHANTEGLISIGWBEREESETRESN TR
BEEDH LD, EORATLTEENZRETES.

@ REET /L (FICKBEERBET L) FHISATLVELODT,
AR G2-KOV O ADiEFEEL THRIREEICIIHE{EN H S.

@ FHRAIDFELEELS TGO T, RflICENTRELTHE
TE, KBRRE(BFroRILEB)3BEZTHS.
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FIREBBERHATLDGRAERER

@ HEFXDIIRAPTYFDITEIENTAMN\YTY—IZIA T, Mk

HICRBOFROCEEZAEISEBZETOMILISEMT S.

® BEHfTEITICEITABERIEOBHICANS. 3K ETIETD
AOSYRDFEEFDO P THRITIVENRHT-.

@ BERTFURECHREDEEICLHEBOREEZRNTS. FIED
BEEBRETY VALY RN -EMEERICALS.

® VY IORPTYMIANREREEAT-IROARL AT IRE O FE
FL@I<ALS.
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E-mail : ml-chizai@toyo.jp
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