WEAGE 78(1) @ 3-7,2020

Rl

Pathophysiological studies on cerebellar
diseases ; Autoimmune ataxia

and Cerebellar reserve

= 5 [
Hiroshi MITOMA

R ER R B R LT A 5
Department of Medical Education, Tokyo Medical University

[ZE] 1960 4 LI/ ZE (X RBEIIICHESS L C & 720 BRI A 2 P2 G L. AINRORERE & 95
AL NI T AT ENRO LN T WS, ARTIE, AP F L2 OISR >0l ik%E
AL TITo TE A OWFEAE T 5,

1) anti-GAD $uiA% G BE3 2 /MK JHE (anti-GAD ataxia) (23T, T GAD PUiRIL. epitope 4F
IO GABA ORI & IHE L, /MRS EE 2 BREEMICE E 3 5, F 72, R EOR 26
R A (2 X AAEIE DRI~ & RS 2,

2) RIS & B BREREE &SR LT, AMIMIEEE L BEORD A T\ b, TORENIX
cerebellar reserve & EFE S, TR NTWHEEHIZ, ZORERLEY &, #T2HLET 52
ESHERIUEL ANIREIROECES IR SN S,

A1%1%. cerebellar reserve & {2t L C HEREME N 2 DOUE L1612 XA HiEmm o b s b,

i U & I

MBI ZE L. 1960 A2 fEE 2, BAUERS O
KELREED D V). Eccles, Ito, Szentagothai 12 & %
The Cerebellum as a Neuronal machine & \» 9 £ % 7
FEEIFIHR SN, 20K, FHHERZ Y AT
FEORMSHER SN, 720 B FEYFOMERIC
X0, IS OAEBBEHMD S LV TOHE L
S50, BB RERRE O KBS & A &
molz. BAEIX, BEOK LR T WA
FTAHPDBHbLNTEEB VR D,

AFTIE, TADTIV—T DT> TE7 1) anti-

GAD ataxia DJREEDHIIE. 2) cerebellar reserve &\
)R O A DBLRG DIRIE &) 2 D DB &2 7R
To CMIZEY, BB EGmETEHT A2 LT,
Hr7oRIREDSS O 0 & 72 1) | (BRI OAEA IO 7%
M35 I REE 2 MG L 72w,

Anti-GAD ataxia

GAD (glutamic acid decarboxylase) (&, #L7&ME(z
EWETHD TN I VBR»S . I REYE O
GABA # & § 2 FE CTHh 5. GAD6S & GAD67
O 2 FEFAAFAE L. T GAD Pk id GAD6S % itk
9 5. PLGAD PRI, #EFRIHE 15 %> polyendocrine

SHITCE 11 H 16 H32A)

(BUMFESRAE : T 162-0023  HGUHLHTE X TU i 1E 6-7-1

#5184 MIBURERF R FEEZSRE
*—7— R : PiGAD6SHUARI H /N JSFHAE . cerebellar reserve
FORERF KR E 2 HE 50 8)

(1)



— 4 — o E B R ¥ MR

4 Blutamate

V4 comen  onff
GADSS —

N
7o olvear [ € W
» g W A\ 1
\t */) \ -

GABA GABAg
receptor receptor channel

[JOEEISSiLn] /
1 i GAD Hifk ik

autoimmunity 7% & O NI, stiff-person JiE
BERE, HERTE T A D AR/ NINISRIE 72 & DR
THRDOLN S,

PLGAD LRI DWW T, JERF & RO T
AFEN T W7z, M), $TGAD Prikid RN & L CTfE
A3 5L3EZoNTWENro7. Z1UE 1) T
GAD HifEH 4 % 1 BUME IR L. Mifa ki &
L7 BFCTRIETALDTH Y. JuiRIEZITO
R=N—ThbI L, 2) FiRMEREESL 1 T
RIFIZEBE LA RS 2w &L 3) MUETH S
GAD65 (I E DO HFIZHEET 2 &EHATH . Pulk
MEATERVWEEZLN TV T E, L) 3D
DR E 22 o Tz Ll TD 20 F O
FEDOMEAIZ LD . PLGAD PUAFIKN & L TIE L C
WhHZEIZownwTarkeryAREshntns (K
D'V, & 502, BEBREW AL, HEREREE O R )
SARBIE ORI LI ) b B R TH B,
BAECTlX, Pt GAD PR DS & BF 9 2 7N i 25 38 i 1
anti-GAD ataxia & \» ) BEEHALE L CTibiiTw
%o

1. pathogenic % {EF

BB O 1gG B miE. AT 4 ZAREERIZBWT
NI 2 —a s & T O DY F
TARE R HE L7z, B O 1gG B 7 v »
TARR B G 2 HIIE = 2 — O DR KIS

18K H1E

LWz ehs, ¥ F 7 RAAMEORKT CHEL T
WA IR TSN, SN EBLEFSR 5 Tk
THERIN TV D, —F, BHEHIED 1gG B
%7 v MNEBNICEAT 2 L. NEDSEES 5K
i B2 B~ O FREBEH R BATOREN R E L2 & h
5. passive transfer (2 & D IERDPHH I NL 2 LD
R E N7z,

B B P o BT GAD $T /K % recombinant @
GADG65 TWINT 5 & IO DERIEHEE L, $72.
GAD65 D/ v 7 77 b~ A (GAD67 |2 & 0 21
MY F T AMEEDTOITW5S) TH EE T
D 1gG W2 X 2EMITH R L7z, ZofERIE, T
GAD #ifk & GAD65 DIEH €D % @ T, pathogenic
YERARE L Z L #HEIRL TWh,

2. epitope 4524 EH

%4, [ LY GAD6S HLiE 237 55 D2 h
259, stiff-person FEGEHRE - MK ILFHIE & 1 FUAE
PRIG CTIEMEHER DG I L) 22, & D WCITHEAE
ROBDENRHLOTHAS )02 ik, ko
GAD65 57 F D B IAL (epitope) 2587 % 728 T
HDHEZEZLNT VD, MFEERE FERET 5 Pifki%
GAD 47 @ C terminal ] % 525k L. #EJRHE TEEO
51 % PR 1Z GAD6S 47 F @ middle portion % 72 7%
T 5. &5, stiff person JEMBEHRE & /NN LFTIE I B
WD, TOEMEMICIIETD Y, HIEIEEIS
GAD65 DIEFRTE 2 BET 525, BREIZBVTIE
F 12 GABA O Wl § 5. 2% . L GAD6S
YUK plolyclonal TH Y. TNHEDH T4 4 T DL
HOFHEIZ L T, BKRERPRESINDL EEZ S
N5 BB DOHT GAD65 FUIk A3 1% 0 4 FiHE O §
WAL, DY 7 AEWERIZR & v T,
PL GAD6S PULIE D epitope D7&=% KL T\ 5 & &
255D,

3. accessibility (ZIEFA

PL GAD65 HUR LA TR BV IR AF A1 Y A &
NHZELFEREINTWVDS), 2F 1, ¥ GAD65
puikix. /ME2SEET L € GABA % HI 9 5 KR 12/
FEPIIZELY) sAE %o BIEERZIZ/ MO MENCE A
L T 7z GAD6S IR 12U, ] & DB T/
FaNIcEZ T EEZONRTBY, ZORIZH
GADG65 $LIE & GAD65 2555 A3 5 W FetE A /R &
nNTnb,

4. HEEEREE D 5 MHEIZEA

Anti-GAD ataxia |&. FEREREE ORI & ML D

(2)



2020 4E 1 H

(A) Clinical course

=% : Pathophysiological studies on cerebellar diseases ; Autoimmune ataxia and Cerebellar reserve — 5 —

(a) Full (b) Partial (¢) Stabilization  (d) Relapse (e) Gradually (A Rapid

recovery recovery progressi progr

F Y r ry 'y F A N F N
PIC I
OMS P

iopathic  paraneoplastic
GA I
Anti-GAD ??

subacute Y'.l'pP chronic type

PCD 7 I

2 SRR ISRAE OFR . PIC : [EYfA/ MK JE. OMS : opsoclonus myoclonus JEMEHE, GA @ 7 )V 7 ¥ JIE. Anti-
GAD : 1T GADG65 P #/N J3liE PCD + BRIE G4/ NI ZE i

KD 2 DDORFIPFAES S Tobb, WHICE
VTl GABA DR 2> & /N o Hll A g o %
REREE DA U A, LA L. GABA (& spill over L T
I QWA L J 7 A T O glutamate O FH % ]
LTWwa7zd, ZoOMENPEbIL & HAIZ
glutamate 7° GABA (ZHARBZFIZHEFE & 2 0, &k
HIZIE 7V F 2 ZHIIE O excitotoxicity 12 & A AlIfiEt
DHIEEI S ND,

Cerebellar reserve

1. ZO#H=

Cerebellar reserve (VMETFIRE) 13 [/NMOREEE
A REEBEORD] LERS R DY,
Reserve & W) HE&IE, b &b ERBAETHW S
CTX7:ME&T&H Y. brain reserve & functional reserve
LV TOIGHENL T NRE T YN, 3 —
7% & TOMBETEANDOIEPUE LR L. BiI# IR
ey F T A0 AEMR L., HBH I IFRAMERE DM
M EHTHHDTH S, Cerebellar reserve & \»
AT, AP Z T, Kb D
IBIEREST b FIFRICHEEH L TV 3 A CTH 5%,

bed b, MMTEERISEWEL E LTHES
Thb, HEZHETOHMIE, MM XD BEE 2/ M
KMERTHETH, HETH T LEMTIE RV,
Z OREMIZ. Holmes O 1917 D HAYFHL T b
B ICR SN Cwb, 20X, BEE RN
AL AR b 2O REXITHO LG %
structural cerebellar reserve & V9%, 2R L T,
ZERBRRENRRO L) I F ANDIRE O
A MAME L EIEBIE S L. 2 1% functional
cerebellar reserve &\ %, Bl 21X, WA TH Y

NEY) T—3 3 VAT, TOMTEEES &,
F 720 NRKFIEIROUGEED R SN D Z &3 5
5)o L22L. SEDHE X 20 OBMHEIFAEL.
AU, SRR OGERE CHIRE ISR S b,
2 VXGRS FRRE D SRR R SR B TR R
ERLEETH DY add el REREICNT S
MED DB H DT, alTTEEIEET LD, bl
BIES 2 A5 IEEE L 2V b 0, c BER-RD
HEATXIEE 2 PARZDObDERT . —F, d2 b f
FIEFR O ED VL OT, dITHEE,. e 135
HAEATIE, FIXBHEIT S TH AL I L R T, KA
WX o TREBIZERZ D . RGR/ MM ETHER 7V 7
YIRFRE L a-c OFEIZIE U, RIS /NN ZE PEE 1
d-fOFECRT 5o T OEWIE, K & %5 RIEIG
BDORIEFLEIIN T HI0EEZ B L72b D TH
o BEEL L a-c OB TORBEINEDNHL L
Ty /bR E o B 2YE < functional cerebellar
reserve SFRAE L T 236 1E, BEDSHIRE S (a
Eb). EEOREDE { % V. functional cerebellar
reserve SR b5, BEEOMTIZIEE S
b OO YR RIT S T /NHKRIIAZETH 5
Anti-GAD ataxia TEIZ S 7z X912, HEReEE »
5HIFEIE N DFEAIT A, cerebellar reserve &5 D —
DOFERNEEZEZ HNTWEY,

2. cerebellar reserve MEEFA

50 3 P /N i 26 3 RE O 9 ] O IR FE T cerebellar
reserve DN ERICHERE SN T W5 2 &3, EBFEW
HFETIHEH SN TY DY, BHEIC 2 0FHIC
By IREL BT 2EE 5 2. T OEEF ORI
DOFEE) L P2 Lekd 5o CORETOME, &
JE. I EE & v 9 kinematic AR, AHIEEI O

(3)



— 6 — ®ow E R

Restorable stage

e *

o} A

3 a N N _§N B B | L8 ) I -

—_ *

& Threshold ’..

E *

=)

@

@

o .Q.

Non-restorable stage Sy
A

Time-course

A Therapeutic intervention

>i..
F
e

s

ik 18K H1E

Potentially controllable pathology
(e.g., metabolic CAs, immune-mediated
CAs)

Uutcome: Fecovery

Progressive and uncontrollable patholog
(e.g., degenerative CAs)
Qutcome: Delay of progression

1 Cause-cure treatment aimed at stopping the progression of the disease
2 Neuromodulation therapies aimed at potentiation of cerebellar reserve
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Abstract

Here we review our series of physiological studies on cerebellar pathomechanisms.

1 Anti-GAD antibody (Ab) is associated with cerebellar ataxias. Our studies have shown that anti-GAD Ab elicits patho-
genic actions in slice and in vivo preparations with epitope dependence. This action was elicited by the association of anti-
GAD Ab with GADG65, suggesting a functional role of anti-GAD Ab in development of cerebellar ataxias. The functional dis-
order is followed by excitotoxicity-induced cell death.

2 Cerebellar reserve is defined as capacities of compensation and restoration to pathologies. During a period when cerebella
reserve is preserved, therapies that stop the disease progression should be introduced.

These results suggest a possibility to potentiate cerebellar reserve to repair lost cerebellar functions.
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