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Neuromelanin-Sensitive Magnetic Resonance Imaging Using DANTE Pulse

Sonoko Oshima, MD,! Yasutaka Fushimi, MD, PhD, Tomohisa Okada, MD, PhD, Satoshi Nakajima, MD, PhD,
Yusuke Yokota, MD, PhD, Atsushi Shima, MD, John Grinstead, PhD, Sinyeob Ahn, PhD, Nobukatsu Sawamoto, MD, PhD,

Ryosuke Takahashi, MD, PhD, and Yuji Nakamoto, MD, PhD

1 Department of Diagnostic Imaging and Nuclear Medicine, Graduate School of Medicine, Kyoto University, Kyoto, Japan

MERA T = VIESZEMRI VS S TW oA, BT
DFETRLBEHNREVWAF v VIRHPLETH S, L
7 L, delay alternating with nutation for tailored excitation
(DANTE) 7%V 2 %5 black blood I, 1471 v 7,
EHAY Y LI — k& 7 T AR (T1-SPACE)
(DANTE T1-SPACE) Tid, H\AF v ¥ K¢ TR
WG R O N 5. RFEO HWE, BREBELT
(substantia nigra pars compacta; SNpc) DMFERX T = > D
THHALIZB1F 5 DANTE T1-SPACE DiEJ) % 5Hii§ 5 2
ETH5,

fRH o Bk BRE 49 BB L OV —F >V U9k (Parkinson’s
disease; PD) HBH 25 Bl a R R & U7z, Mo wh B bk B
235\ T, DANTE TI1-SPACE 3 X OF DANTE /S )V Z %
7% TI-SPACE ZJUf% L, SNpc DI ¥ 7 A MLk
B L UOR1ES SNpe #Hl (BIfEL ) b SHEOE 7 v
% 7R3 M%) % §FAli L 720 DANTE T1-SPACE O Wik
AT 5720, 3 b A MEB X OE{E S I
WX HRE L PD BEREE O TR L, ZEEBIERE
(ROC) f#MF %47 -7z %72, DANTE TI-SPACE 3 & Of

Movement Disorders, Vol. 36, No. 4, 2021, pp.874-882

WA 7 F7 Y2y T a—KIZ X M X T = ViR
(gradient echo neuromelanin; GRE-NM) O i F 1% (area
under the curve; AUC) %I L7z &MHTICIE, JEHEI{%
728 (native space) @AY ¥ F VR B L U Montreal
Neurological Institute (MNI) FEHEZ2 R 122840 L 72 (% %
Mwize p<0.05 Z2HBE AR LI

DANTE T1-SPACE TiZ, TI1-SPACE & O EIZB W T,
AP FRAMEPAEREICEL, BETHEHBEDAEICK
& 2o 72 (Wilcoxon £ 75 1§ & IHAZ 1 ) o DANTE T1-
SPACE |28\, flt ik} Hipk B <3 PD B & K
L, 27 M7 A MEPEBEICEL, BETHEDLARIC
K& o7z (Mann-Whitney U ¥i5E) o R ZEH] (native
space) DFNTIZH T 2 B THIBIZL D, KED AUC
(0.94) H%38% B 7z. DANTE TI1-SPACE ¥ GRE-NM &
[FIAEEE LB\ AUC 7R L7,

D o e e e e
ibA af

DANTE T1-SPACE 12 & ©) SNpc OfififE A 5 = Y IZRAIFIC
HLEh, PD OFHIICAHHTH 2 WEEEAVR Sz,
&R F &)

OKEYWORD © /\—F>2V ik, HRHBEK #EXZ=> RE



Figure 1 BEXE#HERS 1 GIORE
§2ef8 (native space) (EE) &K
OMNIZZEZERE (FhE) ICHTD
DANTE T1-SPACE, T1-SPACE &
U'GRENM, TE:IE, EBEXIBgEE
2460 MNIFZEZRRIC BT 2 L
7eE&%ERT . KIEIE SNpC 2R,

Figure 2 R@EXRHEE (a, b, e, f) HLOPDEE (¢, d, 8 h) ORERZR (native space) (L) H KU MNIZE#EZER] (Fh
B ICBF5 DANTE T1-SPACE., TEXIE, MNIZEZREICHIF DL ZBigaRd . KEEIE SNpc Z/RT .
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In Vivo Assessment of Neuroinflammation in 4-Repeat Tauopathies

Carla Palleis, MD,! Julia Sauerbeck, Leonie Beyer, MD, Stefanie Harris, Julia Schmitt, Estrella Morenas-Rodriguez, PhD,

Anika Finze, Alexander Nitschmann, Francois Ruch-Rubinstein, Florian Eckenweber, Gloria Biechele, Tanja Blume, MSc,
Yuan Shi, PhD, Endy Weidinger, MD, Catharina Prix, MD, Kai Botzel, MD, Adrian Danek, MD, Boris-Stephan Rauchmann, MD,
Sophia Stocklein, MD, Simon Lindner, PhD, Marcus Unterrainer, MD, Nathalie L. Albert, MD, Christian Wetzel, PhD,

Rainer Rupprecht, MD, Axel Rominger, MD, Peter Bartenstein, MD, Jochen Herms, MD, Robert Perneczky, MD,

Christian Haass, PhD, Johannes Levin, MD, Giinter U. Hoglinger, MD, and Matthias Brendel, MD

1 Department of Neurology, University Hospital of Munich, Ludwig-Maximilians-Universitdt (LMU) Munich, Munich, Germany

41) ¥— M%7} 3F — (4-repeat tauopathies; 4RT) % &

AR B OB & LT, MRS 03 % B
‘L‘i)‘ i > TW5 o
B = ---- s oo oo oo

LI ORERIIEGE D HIIE, 4RT Td 5 KWL

PE & AEATVERZ BB (progressive supranuclear palsy;
PSP) IZBUFA I 7 a7 ) T LD N, F~—F—L
LT 18kDabJ¥yAus—%—HHY
protein; TSPO) O [y TEF- K Hi W7 Fg i 52
tomography; PET) (TSPO-PET) %Mat3 52 & Thb,

(translocator

(positron emission

4 E—1 (4repeat; 4R) ¥ T DI T AETIVIZBWVT
I70ar) T w2 EBAENIIATEG S, TSPOD L —H
Td % "“F-GE-180 D H MK & % —H D PET THET L
720 KIWBZE ILICAIEMRRE (corticobasal syndrome; CBS)
BE 3060 (68 = 9%, &M 16 #1), PSP EHE 1461 (69
£ 9%, K8 B B X UK HBEH 13 6] (707 %,
ZM 7 H1) 2B\ T TSPO-PET % %Jifi L 72 TSPO-PET
DFEROTEILE D I OWEMAET T A —F L O BHENE
&, SIS E D R 2 OV B O AT TR L 720

O KEY WORD © KR EERMERS, 4 UE— MR UF/3F—

X—E|AE
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REZTDIIAETNICBWTIZ a7 &3

i EEL L, FL—HRERAEIKT LA
8D 3 % Student 1 #5E) . CBS H#H B L PSP H DR
BRI T, R IR B & HE L T TSPO FR Rk @
ERAPEOOLN, RAKNHTRIBECTCH o720 £
72, CBS BEFEOHRIZBWT, MBI B X O I & B0
Tb ML — %#A®Lﬁ# 2 57z, TSPO ki
amﬁiompmﬁmkﬁn7x—9&®ﬁ%%mé
dro 12h, ZHOKEBIZ BT B TSPO FLi#%k o ik i xt
% (classifier) 2 &V, 4RT B % W KB TR ) Bk
Tho7z0
%E@F—&#%,%GE@M&TK&O@T%%@
2B 2 3707 ) TIHERLARRIE S, 4RT DK
RIS DFFERF IR & — T 5 T L AR SNz, TSPO-
PET I&, 4RT IZBUFHMBERIEDE=% ) ¥ Z7IZHHT
HHIREND D 5o

(&R - #&  8e5)

. ETHER EMERE, STREM2, NS> X007 —



Figure 1 & b 4RT O TSPO-PET IZH1F5 M —Y DIFEMICEE T 2 RIERFRDI&EE & HiRsRDIgET. <7 A&EE - (A) P301S Y7 AD
MRIZET > 7L — b EORIRIG (FEAB) HROERHED BF-GE-180 TSPO-PET EitkiE, IO 7iBMIED 7 B8 (DPL)
DR L —YERVIAADN=AZ1 VB BL) EHBLTELURTLTWAIEZRT, BERIE, P301S YA 5 LOHEAE(VER)
JA#E (standardized uptake value; SUV) ZR9., (B) ZNHDR/T YT+ 7Ov Mg, P301S X7 ADKAZH MBI IC BT H\—
ATA VBB LOI/O7 ) 7HEBEOMER|D TSPO-PET SUV OZELERT . p EIEHEDHS Student t EICKD. b NER - 4RT
BE 114 (CBS: 64, PSP:5f4)) ICKBEERY (C~F). (C) 4RT DIZAYEI (19 DRIBIDITIE = IZERE) HKOEITE
ESMAIDELIEZE (pseudoreference) #BMORERE - JEMaAR. (D) #EEZE (pseudoreference) #ICHTB#EE THRELZ 4RT
DIEAIEI DRER] - SEIELLRER (19 DRNSBI D TSE + Z#ERZE) . (E)90 DDA+ v VEMICHI 2R T L —LDODH AL (distribution
volume ratio; DVR) & SUV tt (standardized uptake value ratio; SUVr) ED—EE, &R NE 4RT O 19 OERBEEICH TS
g Pearson #E%E (R) Znd. (F) SBEBLNILVTEELERES KORET 4RT 2893150 DVR &£ 60 2~ 80 50 SUVr &
D—HE., (G) CBS #H& 14 (58 E M. Progressive Supranuclear Palsy Rating Scale (PSPRS) : 27, 7wk 37 n A,
Montreal Cognitive Assessment (MoCA) : 14) & & U Richardson E& & 8 D ¥ 4T &% _E 1 FRE (progressive supranuclear
palsy-Richardson syndrome; PSP-RS) ##& 16 (74 3%, PSPRS: 18, BEHAk: 10 » A, MoCA:22) IZH1F5 DVR & 60 5~
80 DD SUVr £EDEG ED—EE AR @RI, '8F-GE-180 TSPO-PET B D &R &AZ4E MRl 7 = AUIZRES LTS, (H) 4RT
B3 44 Bl LORENBH®ERE 13 610 BF-GE-180 TSPO-PET MOFFHICH TS SUV BKV SUVr DZE (%) Zrd~Y /. Z (%)
(SRR D KORRIHRICHE OV TIZE MR 7 b D AUSIRET L TUWVD. () SUV BEK0 SUVr ICBIF 2EBEREDLLE. /N—(F, & (12 f)
BLORET (74D O ART OIFNEFICH T DEEFRBDOTIIE + IREREEZTRT . p EIEIHIGDDH S Student t IBTEICEK D,
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Immunohistochemical Detection of Synuclein Pathology in Skin in

Idiopathic Rapid Eye Movement Sleep Behavior Disorder and Parkinsonism

Ahmed Al-Qassabi, MD,!2 Tsu-Shuen Tsao, PhD, Adriana Racolta, PhD, Thomas Kremer, PhD, Marta Cafiamero, MD, PhD,

Anton Belousov, PhD, Madison A. Santana, MA, Rachel C. Beck, MPh, Hongjun Zhang, MS, Jeffrey Meridew, BS, Judith Pugh, MD,
Fangru Lian, MD, Mark D. Robida, PhD, Mirko Ritter, PhD, Christian Czech, PhD, Thomas G. Beach, MD, PhD,

Lidija Pestic-Dragovich, PhD, Kirsten I. Taylor, PhD, Wagner Zago, PhD, Lei Tang, PhD, Sebastian Dziadek, PhD, and

Ronald B. Postuma, MD, MSc

1 Department of Neurology, McGill University—-Montreal General Hospital, Montreal, Quebec, Canada

2Sultan Qaboos University Hospital, Muscat

B DWFFETIX, 7¥—F >~V 95 (Parkinson’s disease;
PD) & ORR MR O LM REEALIC BV TRE %
o-Y X7 VA VIRERALND ZEPPEIN TS,
COMREIEPD DIFRZEICBEVTRERERE O,
T72, KRR OERWTRBLICBIT S a-2 X7 L
A VAP RENCAL 2 &, FiENY PD OMKS
Wiasw e 22 0 9 %o

BB === mm oo
ARWFFED HE, 4550 REM BEIRATE) S5 (idiopathic
rapid eye movement sleep behavior disorder; iRBD) & 4,
PD ¥, B S—F 0y = XL BH, BRI
BWT, BEOWN - X7 VA vikEERNT 5 H
B LB MR 7 v v A RS L, MGET 52
EThbo

T v kA ORFEE HIZ, FHMTHERS L E—/ME
B 28 BB & O R R 23 Bl BT, B E
Wk oEMmEE/RLL. ) 129 VL a-¥ X 7
LA VBIOH D2 —ay~—h —OEAERET Y
9.5 (PGP9.5) Z MM 2HBLO T 2 7V SIS
Ty AL HBROEEETHY, Wl R o X7
LA a7, KT v A ORY MR, W

Movement Disorders, Vol. 36, No. 4, 2021, pp.895-904

79 %) GRBD : 28 i, PD :20 6, FEEM/—F > v =
AL 10 B, RIEBEERE 21 B1) OREEE 8 SHMEMED S
12?3 mm 73 > F B2 AR & BRI L 720 iR 5 I
& ARG 72 IRAE CRPAGHH 24 35 25 A Wb AR & BFAf L 72

SEBTE L2 0 ifkAL 7 v 4 Tk, AX 775 —
EBLO 7077 —EE2EaNHTLZ LX), R
oy X7 bA v EERRNLR - X7 LA U EERHT
&7z HIRMBARE W72 E T, L e —/Mk 28 ik
o 26 MRS TEZ R L, R 23 BRARiZ W Bt T
o720 EARDOBERE DX Y F KB E 724
1 CId, iRBD 3 23 B (82%), PD % 1461 (70%),
IS —F 2y Z AL BHE 26 (20%) DBtEz R L,
xR BB TR PR RIERRO SN 572 (0%). 34
B OBHFAE, N—2 54 VHEOAEMKERIZEHT S
¢, iRBD B3 8 BIZIB T,  BIRE 7 i 4 1 i 1o B
D RIFTL DAL (phenoconversion) 723F® 5 L7z,

= i
A A

1203 mm /7Sy FABRMEE W26 TS, EEo

W o-2 X7 LA kA O RIE, BRI PD B X UM

S PD oM HEOZWFBEE LTTHHICAELTH S,
(B8R &% R#)

OKEYWORD © o->XZ7L-+>, PGP9.5, UCHL1, RBD, /\—F>V ik KEER



Figure 4 (A) PD&H&E 1l K0 (B) iIRBD B& 1 fIORBAERMKMKICH TS =1 —OVHEE (dabeyl HBRE) SRR o-> XY
LA GREGBRE) EOHBEDA, (C) MIRHKERE 1 fIORBERIRATIL daboyl £#BE N/ PGPO.6 DAMRBDH LN, RZE
BENBHIR o-> X LAV EHENBD Dz, (D) BEHRIOELR GG RREREICDEYIR 8T NTZER) O PCGPOSBH=1—
OVICHE T a-> XU LA VGHEROBHR. EWE B o> X7 LA VEEZ1—0YOFHEIEETRT. To—/\—& XEY
BIFELE 1 IBAERREICHE T 2. Ctrl =xf88, PD =/3—*>V 9K, iRBD =455 REM RERRITENR & AE,
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Motor Onset Topography and Progression in Parkinson’s Disease: the Upper Limb Is First

Mariana H.G. Monje, MD, PhD, 2 Alvaro Sinchez-Ferro, MD, PhD, José A. Pineda-Pardo, PhD, Lydia Vela-Desojo, MD, PhD,

Fernando Alonso-Frech, MD, PhD, and José A. Obeso, MD, PhD

VHM-CINAC. HM Puerta del Sur University Hospital, Mostoles, and CEU-San Pablo University, Madrid, Spain
2Department of Anatomy, Histology and Neuroscience, Universidad Auténoma Madrid, Madrid, Spain

ARG ORI /S—F > V9% (Parkinson’s disease;
PD) BFZE ORI E 2R — MIBWT, PD OEHFEIRD
PIFEFNALB L OHEATIZOWTHLMITT 5,

— PR DREIR 2 BF 9 B S 7z (18 # T BLN) PD
BHE L, FilB LMW E < v 7 S 7R RgRE
DAk — b ARBTRIZE G L 72o bRA ZEEHER 2 BRI

Movement Disorders, Vol. 36, No. 4, 2021, pp.905-915

EB L ORBI»OERN 2 EBFHECLD, KD
FFEDRERDI A S N B B RIS % K 5E L 72, Parkinson’s
Progression Markers Initiative (PPMI) @ 7 — % % H \,
FERDIVEARGL %2 17 - 720

A KI5 PD B 25 Bl X OV R BB B 21 1
ERRE L7z B OO, MENBHEOMSE X

" Movement Disorders Society Unified Parkinson’s Disease

Figure 1 PD OHIFEEER. (A) FFBZiSN/z PD BEOHARM 1 BIOEEBERRICH T DIEFIED KI5 (BBKE, A1)
Z7nd '®F-dopa PET-MRI, @EXB#ESE (L) SohE, (N') BExBwERE s IE L /=24 PD B&0 '®F-dopa BUWAHDET
(%) 1%, EREAAIOXHBIDOBIBER CHEZE THD. (B) SBEMHARKFICHITDEED KOWRARIEDHRKSE, MDS-UPDRS Part IIl ()
EROAE) Y 7X37, PPMI OF—4&, BENFHEFICKYROEBEDERDAONZHFETZRT. BHAZEI 7 RERED
TERDAONT=HHREFADEBLDAHICDONT, BEEIOHEARIEDOREZFICOIT TRLTWS, AHOXZZE, KROREDERD
AONTEBLIDEIE (%) ZRL, ERERMIOEENLZADND. LAS =MERIEEARA (ess affected side), LLL =A T (left
lower limb), LUL =7 ER% (left upper limb), MAS =fiEBREAIAI (most affected side), RLL =& A% (right lower limb), RUL =

AR (right upper limb).



Rating Scale (MDS-UPDRS) A I 723D X, #IFEHE
WD B ORERD A S N7 BRI L TdH - 72
(92%) o H#HD 80% Tlx LI OH T b FHEAH AL
TH o 7o EEVBEEIE TR D ST L7225, 24EM B
PR AT 208 U, R ZE M & BN BE S hTw iz,
Bex REHEE B TRV—3E (96%) 2D LN, JE
RIVFERFICER L 72 2 OERBHO LBGEEIEETH 5
CEMRER SNz, NS OFERIE, R EEEN
fEAT B & O"PPMI O 7 — % R— 212 B1F B [il kD PD &
34O ar— b THHERI N,

PD O EEFERII M D@ F A S E S, Blio
BRI HPH XL BRIEA R <, Pl BB AE O HERFIC
(& B3 UEEI RS D B WIRREASR O H b Z L8
BEsh, ThPEEE %o TSI AEB PR SRR
MEDWEFGTEA MM D F ARFEIR & 1) b B BN 2 W e
Hbo T LIHEEEIR XY — O8RS, BEMGEAE
ZUEOHATE L R OHERIRROE=51) ¥ 7128
MW RN D B o

(B3R 1k BE)

O KEYWORD © #M4i#EERBTE (somatotopy). BREMDRIE, EB#HE N—F>V 2K EBE XKBFUET

s

Figure 2 TEE2MAIE. PD B&S KOEEXBHEREICH T2 EHEE. MDS-UPDRS Part Il GEBEROFERE) w7/ avIcdEh
ZEHD (A) RBESKXV (B) RE. BEMBEEBREOEM (FIZ) A (dominant side; DS) HKUIEEM GEFIZ) @] (non-dominant
side; NDS) & PD BEDIERIEEAAI (LAS) BXOEREAMA (MAS) IDWT, SREDERELADSERIDIBICRT,
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MIND and Mediterranean Diets Associated with Later Onset of Parkinson’s Disease

Avril Metcalfe-Roach, BSc,2 Adam C. Yu, MSc, Ella Golz, BA, Mihai Cirstea, MS, BSc, Kristen Sundvick, BSc, Daniel Kliger, BA,
Liam H. Foulger, Melissa Mackenzie, MD, B. Brett Finlay, PhD, and Silke Appel-Cresswell, MD

1 Department of Microbiology and Immunology, University of British Columbia, Vancouver, British Columbia, Canada

2Michael Smith Laboratories, UBC, Vancouver, British Columbia, Canada

MIND (Mediterranean-DASH Intervention for Neuro-
degenerative Delay) 1%, 7Y NAf =B L R
AT OPHICAEMTH L 2L MEIN TS
25, 8—F Y VY (Parkinson’s disease; PD) & ) [¥5H#
P o0 aHil S T e v AAFFED HiMIZ, MIND &
DA PD OFEFERFAERR I L, M oEIE D
bENZRERIET 20 EIDERFNT LI ETH
%o

PD #5167 15 X O FEHERE 119 61 2 6 12 Food
Frequency Questionnaire (2 & % # & % % HE L, MIND £
BLOHHEE GO ERS X OF ) ¥ 7Rl
WA 2 M) OEIO>VWTRAI 7L, 237X
HNBLOPD OFEIZ L Y7 7 )V — T T L
PD BB (2B 1) 5 MIND 35 L& OVH b i fE O 3 & 56
SERFERG & OMBICOWT, HARB LS L ERIEE
TV THGET L7z

T S
KYWEDH T 7NV =T, BUOY T 7V —T Ll
MIND EDEIA I 7 H3EH o 72o MIND £ L OHi
HBEOEWMA I TIZOWT, PDOAMEIZL 5 EITAD
LN o572, PD OFIEREROEBIER, ZHEOHT

O KEYWORD © /S—F>V >R,
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TNV —TIZBF % MIND ZHEHA 2 7 &l & i b B
WCHIBIL, BINA 7081 =40 e 83 =ik o
TIRK 174 EOEPBEO SNz (p <0.001, KRG
G o DY 77NV —FTi&, ¥ ¥ 7
DERY, TRTOMHETIV %8 LT PD DIEFEIELE
EHBICEELZ (p=005~003, MHIENIEH).
—7J7, BT, ¥V Y TEBPEEOBROAD, F
R T OFHTE TV % i UC PD OFERIE & OB % 7R
L, A7 D8 1 =50l 3 =0 e ORI Tk
84 EDENARD LN (p = 0.002, FIIEIEIHT) o
A OREWIBFZE T, PD OFSKER ARG & AEIE & DM
IRV SRS i, KAEIZET 5 #IEAS PD OEIE
RRIESEL720DHMETFEELRD D B EARES
Nbo GHOELRBMEIZEY, FBICHEL, 2D
PERNCHE A 22 PD O R REAE BRI BE B X O PD AR
HIZHAON L DR Z T E 2 WY D 5.
(B3R - B8 RED)

MHARGERGEM : MIND £I2E T2 MO T hima L
IZIZFE L TH 525, MIND EOFE LT, BEWIE, N —4,
FERORMRN 2 A ER S, B e HveWide 2L
LIRS N TS, T2, iR L R, LN, Vv
HAE, f (XY —FUA) OFPUI SV TIIFFICEIE ST
W,

#BRE, MIND &, M=



Figure 2 EERAD7 0 (A) =2 M#HE LT (B) &EFifE (10 RUBRICREERA) OBEAENSL/ZY O PD BERFHROMERL (B 1E).
TNTOHEBS KV O5NEEXME (R CRY) OREHICIEEEERFENTZAL. *p <005, *p <001, **p <0.001.
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PAPEREFEINIR S & OVl RAPE D Fet 1
VA =T IHMDRHFI TR AR

Defective Somatosensory Inhibition and Plasticity Are Not Required to Develop Dystonia

Anna Latorre, MD, PhD,! Antoniangela Cocco, MD, Kailash P. Bhatia, FRCP, MD, Roberto Erro, MD, PhD, Elena Antelmi, MD, PhD,
Antonella Conte, MD, PhD, John C. Rothwell, PhD, and Lorenzo Rocchi, MD, PhD

1 Department of Clinical and Movement Neurosciences, Queen Square Institute of Neurology, University College London, London, United Kingdom
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5 Sl el ettt XB5ZMY A F=7 (secondary dystonia; SD) “TltH]
VAMZTRYTIATITE T, MARRHANINE B PRI HRR 1T A D N\,

L OYRIBAE ISR 2 Z BB D B0 Z O FLIR I EE) R BEY === === mmmm e
B 2RI NTBY, iz, %Y AR AWFZED HIE, R A =7 BETHESNT
=7 TIRWBEEICEESAONS DS, RINFEEZEIREC BRI B & O PO FEE DS, R AR

=

Figure 1 (A) HEENZRDIE (test finger; TF) 19 % HF-RSS O£HERT (TO) HRUERER (T1) ILHI1FD, HC HEKV SD H&
DFERERREIFRIFEDRBME (threshold for somatosensory temporal discrimination; STDT)., REERDFORHE (F1) HRORE
(TF), EIOFORE (F2) HLORIE (F3) ICDVWTRT. HF-RSSICKY, TF O&AICEWNT, STDT DEBEARETHBOHOSNEL (©
<001, EBEETILOHEHI. (B, C) TF XY 2 HF-RSS OEHERT (TO) HRUOEMEE (T1) (BT, HC HEKU SD EEHDHE
MREREFBHEEMD N20/P25 (B) HXVP14 (C) MADIRIE. SBMROFOBE (F1) BLURE (TF) ORIZTRLON/IRIBETR
9. HF-RSS (&, N20/P25 0iRiE (EteH p < 0.01) XU P14 Okl (HEEEH p < 001) #BEEICENSEL CRAETILOH
B . (D) #FEEEHSRIE (franscranial magnetic stimulation; TMS) (2 K24 BRE DS4H)# (conditioning stimulus; CS) G&
FIHESNEIE (active motor threshold; AMT) @ 70%, 80%#H K0 90%) (B3, 5@fHesssr (abductor pollicis brevis; APB)
BLONESERR (abductor digiti minimi; ADM) TRIE L7z SICI ZxF % HF-RSS O%hR, HF-RSS OFEMERT (TO) BLUEME (T1)
ICBIFTBDHC HRV SD BEICDVTRT, HF-RSS (&, APBICH T, TMSICKAEERBDREICEEHL ST SICl 72 LR <877,
ADM TlE SICI D ERIEHBNED 7= (T p <0.05 BAETINODESI) . 7ARX AVt EEEERS . T7—/\—
|SIZHERRZE ARG . MEP = @B HRENL



WCEBVAPZTHRETHALNLDNE) ERYT S
ZETHAb,

RIPHESERIRZEN K B RRIET X b =7 B3 10 ) & fi
WXt I B # (healthy control subject; HC) 12 fl & A&
BRIZE S L 72, ABRBIIRE B X U 45 75 o & L I
EARVE M ¥ (high-frequency repetitive somatosensory
stimulation; HF-RSS) @ Hi[nl FEjifh, 50 B I oA
ZHEM L7z EAEHEIMRATIE, AP H 5
e, ARPERGEFH RN (FB X OB o & s BE
B BLG (oscillation), N20/25 3 & U P14 55 0 22 #)
i}t (spatial inhibition ratio) DWE % &), ZHFEH]
WU X 2R EFFE B OB A 7V, —KEE) T
DR B I (short-interval intracortical inhibition;
SICD) % Bt L 720

FRUEVA D=7 BBACHET A2 I T ToHA L I3 %
D, BRI A =7 HEZTIE, HF-RSS OENH £ 72
EFEHiE OB EFAHRAIIB VT, HC L D&
DN T2 7272 L, SICLIZBISLTH 0, FRERBH GRS,
BREYV A P=THEBE T HC &L T T A%5380 5

KABROT— 05, TR =T OBRIRFEBIZIL, K
BRI OET B L OB ETEEOITTHE L5 L b A%
La3hpnwze, 72, HREVA =7 THEINT
W B IR E L LT LH B L v
HENERST,

B 1R BES)

OKEYWORD © JANZ7, #ifl vIBft AMREEZR FEF5HIE

Figure 2 F#EMRE (interstimulus interval; ISI) 5, 20 &KV 40 ms (CHIFDAEREZHKEMD N20/P25 (A) HKV P14 (B)
B DBEHEY A 7)., TF KT % HF-RSS OEERT (TO) HXUEREER (T1) (CDWT/RT . HF-RSS & MEOTNTO ISHIEWT,
N20/P25 (3T p <0.001) XV P14 (FXTp <0.01) MAOHECTHHIEEZBRICERSEZ (REETILOSHEAI) . T
DOEIE, HC B KXV SD H&ED HF-RSS O=EjgrT (TO) HXOEMREE (T1) ICHFSHN20/P25 (Q20) (C) LUV P14 (Q14) (D)
DZEfEHNFILL (spatial inhibition ratio) Z7xd. HF-RSS 1. Q20 (M#t&d p < 0.01) XV Q14 (@ EH p <0.01) DETICKY,
A OIS E EREE/E CRAETINODEAM) . FARU ARG ENEREERNT . L7~/ \—IFEREERT,
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Clinical Profiles and Mortality of COVID-19 Inpatients with Parkinson’s Disease in Germany

Raphael Scherbaum, MD,! Eun Hae Kwon, MD, Daniel Richter, MD, Dirk Bartig, PhD, Ralf Gold, MD, Christos Krogias, MD,

and Lars Tonges, MD

1 Department of Neurology, St. Josef-Hospital, Rubr-University Bochum, Bochum, Germany

A oo F o A4 A EYSE (coronavirus disease 2019;
COVID-19) 1 W8y 73 v 7 Ml —F vy v
% (Parkinson’s disease; PD) 2 & %5 AFE, PD ABgi#&
\2B1F 5 COVID-19 eI DHE, PD ABREEAIZHIT S
COVID-19 JH3E T3 IZ oW, ARG L2E L XL o
T2 HELN TV,

BEY ------mmmmmmmm s s oo oo
K4 @ PD AREEHE % 2 L~V Tt L, COVID-19
DINVT Iy 7 ORI o

2020 4E 1 H 16 H~ 2020 4£ 5 H 15 H 2 xf R, bt
1,468 gk B £ 0WHEH 5210432 B Akt (530,872 #1
® COVID-19 fiefil & &) (ZBI % B iias k7 — %
N—=2 % v, BERFse % 0L 72,

2019 4 & Heig L, 2020 4E Tl PD BH D ABEAS 72.7%
F TikA L 720 COVID-19 J%iE Bl @ #H FE 1%, 64,434 H
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O PD B EHEM (M4 THEE S 7z COVID-19 JiE 41
(COVID-19 ) : 693 1) TIEPD HMEHER L Y AEIC
< (1.1% %1 0.6%, p<0.001, HISDORWREE 7z
o BE, EETHIIE), RICEEE (smMk) T
BAF TH o720 COVID-19 DY A7 T 5 PrAr I
L, COVID-19 *PD A B ¥ & COVID-19 * 3 PD A B
BRI BEWREDLE C, RIS &8P R 2
% H 57z, COVID-19 * PD 133k COVID-19 fEHl
(COVID-197) PDEH LD b, HETHEOHENH
Motz GHEOR Mg T 7213 > Mg, FRCHIIE) o
COVID-19 |2 & % ARt #HIE AL, PD BH TIPD A
HEDDREICE L (354% 3t 20.7%, p <0001, *F
ISD %\t BUE F 7203 2 BOE, Al CHIE), FFIC 75 ~
TORDBEZETHE TH o7z HHIREHELLT, PD
BEOEABRBEILTHRIE, 20194FE LD 2020 FECTHE
WZEho72 (5.7% 5t 4.9%, p<0.001, FIEO%R 1
EF72E ? MUE, AEETCHIIE) o

Figure 1 2020F 1 B 16 B~ 2020 F 5 B 15 HICE T2 PD EAIF (REEEEDHRY) & COVID-19 FEFZOENMIZE . (A)
2020 F£& 2019 FDOHELADLE, (B) 2020 F£& 2019 FOHF /AT EDHE, Jan B=2020% 1 A 16 H~1H 31 H, Feb A
=2020F 281 B~2 A8 15H, PD =/8—F>V >k, HY =Hoehn and Yahr, COVID-19 =& 077+ JL ARZE,



BEBR ~--mmo-tmomosemossossooosooeoooooooooooo- UFECHAI S 2 BB HC I O B 2 FPAITT  12 42,

PD DO ABHEEZETIX, JFPD O AREZ L I L T, XD BN RN LETH S,
COVID-19 28X ) B WHHEETAH B, COVID-19 B 56 BEER TH &R

THEHEHV, PDEZFIZBIT S COVID-19D ) A7 B &

O KEYWORD © /S—F>V R, &F. ABL COVID-19 DU AIRAF, COVID-19 MIETH

Table1 2020% 1 B 16 H~ 20204 5 B 15 BICHF 5 PD £ XUVIE PD ABeEEDEEFHID COVID-19 EAFIDIRE

COVID-19 diagnosis
odds PD vs. non-PD

Case numbers Case numbers Frequency difference
PD COVID-19 Non-PD COVID-19 PD vs. non-PD 95% ClI

frequency in frequencyin -
Age group (years) COVID-19* COVID-19* @ - PD (%) COVID-19* COVID-19* 39~ non-PD (%) P x°(1) OR LB UB
Total 693 64,434 1.1 30,179 5,145,998 0.6 <0.001 264.341 1.843 1.709 1.988
<30 0 10 0.0 1266 926,197 0.1 0.907 0.014 0.000 0.000 0.000
30-39 0 53 0.0 1411 434,053 0.3 0.678 0.173 0.000 0.000 0.000
40-49 1 317 0.3 2219 359,937 0.6 0.494 0.469 0.510 0.072 3.635
50-54 5 681 0.7 2012 301,185 0.7 0.832 0.045 1.100 0.456 2.654
55-59 7 1417 0.5 2557 386,205 0.7 0.435 0.609 0.745 0.354 1.567
60-64 20 2522 0.8 2573 410,073 0.6 0.292 1109 1.266 0.814 1.969
65-74 97 12,029 0.8 5180 835,349 0.6 0.009 6.774 1.303 1.065 1.594
75-79 151 14,758 1.0 3811 511,675 0.7 <0.001 15469 1.378 1.170 1.622
>80 412 32,647 1.3 9150 981,324 0.9 <0.001 38.388 1.358 1.230 1.500

PD =/8—F YV Vi, COVID-19 =#flaut 1)L 24, Cl ={f5HHKXMH, OR =4 v XM, LB =Tk, UB =LK,

Table 2 PD Z#5 £/zidftHi 02 COVID-19 EAIDBEESRE JOHFRRL,
COVID-19 ZfD F/zldfiH a0 PD ABRBED PD OEEE

P value
Characteristics and COVID-19* COVID- COvID-19"  COVID-19" PD COVID-19~ PDvs. Non-survivors COVID-19" vs.
comorbidities non-PD 19* PD PD survivors non-survivors PD 2019 non-PD  vs. survivors  COVID-19~ PD
N 30,179 693 448 245 80,794
Male (n, %) 16,373 54.3% 419 60.5% 258 57.6% 161 657% 48,080 59.5% 0.001 0.010 <0.001
Age (M, SD) 67.4 69 808 135 794 121 822 149 78.5 11.2  <0.001 0.006 <0.001
<30 years 1266  4.2% 0 0.0% 0 0.0% 0 0.0% 18 0.0% <0.001 n.a. n.a.
30-39 years 1411 47% 0 00% O 0.0% 0 0.0% 50 0.1% <0.001 n.a. na.
40-49 years 2219 74% 1 0.1% 1 0.2% 0 0.0% 419  0.5% <0.001 0.459 <0.001
50-54 years 2012 6.7% 5 0.7% 5 1.1% 0 0.0% 878 1.1% <0.001 0.096 <0.001
55-59 years 2557 85% 7 10% 6 1.3% 1 0.4% 1699 21% <0.001 0.205 <0.001
60-64 years 2573 85% 20 29% 19 42% 1 0.4% 3095 3.8% <0.001 0.003 <0.001
65-74 years 5180 17.2% 97 14.0% 78 174% 19 7.8% 15419 19.1% 0.027 <0.001 <0.001
75-79 years 3811 126% 151 21.8% 95 21.2% 56 22.9% 20,121 24.9% <0.001 0.527 <0.001
>80 years 9150 30.3% 412 59.5% 244 545% 168 68.6% 39,095 48.4% <0.001 <0.001 <0.001
Vitamin D deficiency (E55) 444  15% 20 29% 14 31% 6 2.4% 2682 3.3% 0.002 0.543 <0.001
Hypertension (110) 13,711 45.4% 375 541% 237 52.9% 138 56.3% 43,055 53.3% <0.001 0.283 <0.001
Cardiovascular disease (125) 5082 16.8% 148 214% 92 205% 56 229% 17,636 21.8% 0.001 0.368 0.001
Cerebrovascular disease (169) 964 32% 32 4.6% 18 4.0% 14 5.7% 3886 4.8% 0.033 0.176 0.009
Diabetes type 2 (E11) 6607 21.9% 160 23.1% 97 21.7% 63 25.7% 19,084 23.6% 0.447 0.123 <0.001
COPD (J44) 1999 6.6% 34 49% 19 42% 15 6.1% 4857 6.0% 0.069 0.144 <0.001
Chronic kidney disease (N18) 5035 16.7% 155 22.4% 87 194% 68 27.8% 16,960 21.0% <0.001 0.001 <0.001
Inpatient mortality 6241 20.7% 245 354% O 0.0% 245 100.0% 4104 51% <0.001 n.a. <0.001
HY <3 n.a. na. 80 115% 58 129% 22 9.0% 12,369 15.3% n.a. 0.064 <0.001
HY 3-4 n.a. na. 202 291% 131 29.2% 71 29.0% 26,878 33.3% na. 0.928 <0.001
HY 5 n.a. n.a. 50 72% 27 6.0% 23 9.4% 4406  5.5% n.a. 0.027 <0.001
Severity not specified n.a. na. 361 521% 232 51.8% 129 527% 37,141 46.0% n.a. 0.786 <0.001

PD =/5—F 2V V¥§, COVID-19 =#Hilant 4V AEGiE, M =F3fl, SD =FE#EfFA:, COPD =12M:H%EMMi¥ i, HY = Hoehn and
Yahr, na. =#%4€T, p <005 ZKFTRT GHEDZRW ¢ ME F 7213 o BE, FERiCHiIE) o



A\ e -

rpatvrvrady ¥—LEBIEFOEHE OV T7 V) 2%
FTAIN—F UV RBEHED GCase, A7 4 vIAWRHE, - X7
LA YD CSF 707 7 £ WICIEIE TERPBEL RITT

The Mutation Matters: CSF Profiles of GCase, Sphingolipids, o-Synuclein in PDGBA

Stefanie Lerche, PhD,'2 Claudia Schulte, Isabel Wurster, MD, Gerrit Machetanz, Benjamin Roeben, MD, Milan Zimmermann, MD,
Christian Deuschle, Ann-Kathrin Hauser, Judith Bohringer, MD, Ingeborg Kriageloh-Mann, MD, Katharina Waniek, PhD,

Ingolf Lachmann, PhD, Xuan-Mai T. Petterson, MS, Ruby Chiang, Hyejung Park, Bing Wang, Inga Liepelt-Scarfone, PhD,

Walter Maetzler, MD, Douglas Galasko, MD, Clemens R. Scherzer, MD, Thomas Gasser, MD, Michelle M. Mielke, PhD,

Samantha J. Hutten, PhD, Brit Mollenhauer, MD, S. Pablo Sardi, PhD, Daniela Berg, MD, and Kathrin Brockmann, MD

1Center of Neurology, Department of Neurodegeneration and Hertie-Institute for Clinical Brain Research, University of Tiibingen, Tiibingen, Germany
2German Center for Neurodegenerative Diseases, University of Tiibingen, Tiibingen, Germany

Movement Disorders, Vol. 36, No. 5, 2021, pp.1216-1228

= - Sttt ettt el e ON) 7 o) OBBEHERAERBIIN S 5 08 & iR
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L7 a5 —+ (glucocerebrosidase; GCase) #EHIZHE Y= — (ENCHT AEHEHERT 2~ — A —)
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Figure 1 TUEPAC-MIGAP J7R— bD1&EfEIEET (A) KO PPMI 34— bORFFRIEEN (B) ICHF2EEHDYU VY —L GCase &
LA, BTN ATIETI RO CSF FREE, # o XTI LA>0 CSF FREOHE, A TUEPAC-MIGAP J7/R— MIH 1T 2 1ERHY
BEUBOAY VATOY N (Fis, 45, BRPHEEE HESET2EESNHINE LOFERD Tukey RE). B PPMI 34k—h
DIEFFHRRE ET WEEITIC K D88 KORRAIO T RFES KU O5%EBXE.



GCase fEEIZHFRIG B NA A=A =T 7 74 VIZ
DWW, BB X ORI ICIRER T B0 BT R
M 12 X Tuebingen Parkinson Cohort — Markers in GBA-
Associated Parkinson (TUEPAC-MIGAP) I:r— FB X
Parkinson’s Progression Markers Initiative (PPMI) IR — T+,
FERFRYFENT 1213 PPMI Tk — T & V720

1)V YV — A GCase DFEFHIHME, 7V a2 vt F I F(GCase
O LGE) OMERET (cerebrospinal fluid; CSF) iR,
+5 3IF (GCase D FitE), 727 b vtkI3IF, A
T4 Iy, A74 T3y (RIEW) O CSFH
MEE oY X7 LA »® CSFHEEEIZOWT, PDom
B LOHAR GBA AT %2 1"FA 5 5 PD 3 (PD patients
with GBA wild type; PDasa viaype) & DI THIRL 720

MR -
TUEPAC-MIGAP 2 7~ — M 3 X UV PPMI 2 75 — |k Ol
HIFRAT B & OFPPMI I & — b RSB IIRIT DS - (1)
GCase {1 PDoss C PDosa_vitaype (2 LR TH B A -
7o CApdm, YRR, REOWMIM &2 #E, WEARETLHAR
ST o (2) GCase ® FHiHE (Fva vyt I F

5+ 1-F) @ CSF it B 13 PDesa C PDeba_wiaype 12 T
Eho7ze 3) o-v X7 LA ¥ CSF H1iEEE X PDeea
C PDosa_witagpe \CHR T o720 2SO RIGWT
Ny, BEOERZME) PDan (ThbH, HEY A
® PDoss (PDasa severe) ) Tt  $HFH T - 72 TUEPAC-
MIGAP 27— » OREBTFENT 5 £ O PPMI 2 A — b O
FERYANT Cl, GCase O FitEYW (£F I F) @ CSFH
% B 1E PDosa_severe C 1 2 720 TUEPAC-MIGAP 3 7k —
N DRI ClE, RIEWOAT 4 Y = BIUA
T4 TV V1) Y HEDS PDesssevere Thii {, PPMI D%
BERFRATCI, BIEWOT 7 PP VET I FBIUA
T 4TI VD PDesa severe TRID D 720

INHOFEM»S, GBABERPEBZEDNA F~—H—
Ta7 AL, BERAERE LOEEERITTIL
MHER SN 720 BIEIERE LT 774V ED
Ll EERT 28T, BMRREBRICB T 285 TAROR
OIS L BAORILI L 2%, HERME
LT, TXTOFAMNEEDERZNS PDos Tl b B

HThol
(B8R : REB  153)

O KEYWORD © GBA, GCase, ©Z73IN, o- X7 L+, CSF

Table 3 # o > X7 LA >0 CSF HiRE

TUEPAC-MIGAP

PDgBa_widtype (N = 414)  PDgpa (n = 102) P-value  PDgga risk (N =54) PDgea_mid (N =22) PDgpa_severe (N = 26) P-value
GBA Variant, n (%) E326K, 36 (66)  N370S, 21 (96)  L444P, 17 (65)
T369M, 16 (30)  S271G, 1 (4) IVS2 +1g>a, 3(12)
R39C, 1 (2) W184R, 2 (8)
12975, 1 (2) G202R, 1 (4)
R359X, 1 (4)
D409H, 1 (4)
C.1265-1319del, 1 (4)
Male, n (%) 265 (64) 71 (70) 0.299 38 (70) 15 (68) 18 (69) 0.981
Age, y 66 + 10 64 + 10 0043 65+9 65 + 10 59 + 10 8# 0.023
Age at onset, y 60 + 10 56 + 10 0.002 5810 57 + 10 51 + 10 5 0.016
Disease duration, y 6+4 8+5 0.006 7+5 8+5 8+6 0.730
Hoehn &Yahr 21 +07 23+07 <0.001* 22407 254 0.6 °° 22 +06 % 0.004°
UPDRS Il 26 + 11 28 +12 <0.001* 28 + 11 32 +£16 26 +£ 10 0.238°
MoCA 25+ 4 24 +5 <0.001* 24+5 25 4+ 5 °°° 24 + 5 585 <0.001°
BDI 947 10+7 0.006% 10+7 10+6 12+9 0.322
CSF a-synuclein, pg/mL 614 4+ 298 537 + 235 <0.001* 564 + 216 506 4 205 ° 508 + 293 § 0.050°
Controls (n = 179) PDggA_wildtype (N = 373) PDgga (n = 34) P-value PDgga risk (N = 22) PDggaA_mid (N = 8) P-value
PDGBAqsevere (n = 4)
CSF o-synuclein, pg/mL 1700 + 760 1518 £ 680 1484 + 602 0.001 1553 + 520 1356 + 738 0.295

TSP E R EE RS, IMFEET 1D 1 p <005, &R 22 :p=<001, BfFERG 3D 1 p <0001 (i, PR,

Mz EE, AR5 A RIBOT .

TUEPAC-MIGAP 27— b p flIZ4F i3 L O I CTHIIE L 720 p IZAER CTHIIE U720 PPMI 78— b :p fHIZ4E R L ORI THIIE L 720

TUEPAC-MIGAP 74—

b ¥ PDapaevere ¥ PDoga_sisk, "PDasa-severe X PD6a_mild,

o
PDasa_mila X PDapA_sisko
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[ RDSTAct——y

R ERICE T 2B oM ki S (oscillation) -
IN=F ) VIRDIREL BN, A — Ty —p 7

High-Frequency Oscillations in the Pallidum: A Pathophysiological Biomarker in Parkinson’s

Disease?

Luke A. Johnson, PhD,! Joshua E. Aman, PhD, Ying Yu, PhD, David Escobar Sanabria, PhD, Jing Wang, PhD, Meghan Hill, PhD,
Rajiv Dharnipragada, PhD, Remi Patriat, PhD, Mark Fiecas, PhD, Laura Li, MD, Lauren E. Schrock, MD, Scott E. Cooper, MD,
Matthew D. Johnson, PhD, Michael C. Park, MD, PhD, Noam Harel, PhD, and Jerrold L. Vitek, MD, PhD

1 Department of Neurology, University of Minnesota, Minneapolis, Minnesota, USA

N— 7 WA (13 ~ 35 Hz) O R BAIREIHSL
(oscillation) ZfE9H =2 —0 roifEHE, N—F2 vV
i (Parkinson’s disease; PD) D EBIEIRICH S5 &%
ABNTWD, TO—JT, EEEHEE (100 Hz #8)
OBEBMIREBLG (oscillation) b HEEFEN R EHRE
bOZLRZRTIET Y APMRODOH %,

=] 1 il teteiatatetetetetelelel el
LLRT O WFZE CTlE, #LR T4% (subthalamic nucleus; STN)
B D Mo B IRE)BLS (high-frequency
oscillation; HFO) %% N8 X > EEpPESE A 45 G- 35 X O
BOEBYREICHIIN T 5 Z EAMER SN, INHONY X
LASRIEE A% DI H R BRAEIZ B 5§ 2 2 L VRIE S
NTwb, AWZEDHIWIZ, REEKMNE (internal globus
pallidus; GPi) THHMT 5 7 F IV mESE LTS
PEREHTHILTH B, GPild, PDITxTT 2 i
Jil 45 (deep brain stimulation; DBS) DRy & L T% <
S ho2H MM TH S,

PD BE S HIIZ BT LR HICEH L 72 (externalized)
DBS VU — KIZX VY, F83 UEBEEAF VB X O
F 7 GPi O HAs S X OSEB) Y 7 ¢ — L FE 2

Movement Disorders, Vol. 36, No. 6, 2021, pp.1332-1341

L7, 72, TASFLIILTY, MEEEODH S
1-methyl-4-phenyl-1,2,3,6 tetrahydropyridine (MPTP) (2 &
BX—=F v = X LEEFE B L UFHTERICB VT, GPi
DOHFNB L OHEEEE T 1 — )V FEMZ 58k L 72,
HER -mmmmmmmmm oo
PD R TIE, 200 ~ 300 Hz % Huls & § % BALIREI S
(oscillation) DHfEZ ¥ — 7 234 S, EERFIZHEN
L7z. PD BHOEEIREICA SN A HFO D2k, FHH)
DORSEADOHBEER LIz 77X FNITBIT % HFO
1, REIREETIXIZE A RSN Do 720, fikaE
D dH 5 MPTP ALEHZIIBLL 72, PD BH T, Al
F VBE, B5EMEO HFO AV BAZIEY L 72,

o D o e e e e
A af

AFFEDORERD S, GPLIZBI 2 BRI AHOEEH L )&
1t$ % HFO i PD OJREAEMFZHEHMTH D & IR
WA ZFFTHIET VAN LN, RIFFEOR R,
HFO OFEFER% 25 STN & GPi Tl 7 2 W fgtk % 7R
WL, F72, HFO L IEHIRE T B L OREIRET 0
B & OIS S S ITRETANETHL Z L&k
HLT2bDTH5,

BEER  BFor  1E5L)

O KEY WORD © AEIZKANES, BOREIBRIHM, BATY «—J) NBAL SEAEHROEBMREFESR (oscillation), /S—

F2U R



Figure 1 PD B&®0 GPi ® DBS U — NTaaik L7z REFE LOESIFD HFO, (A) DBS U— NZ@fsMIE S (externalization) L7z
B 5 H0D GPi TERRINZHFOBAIREIRS (oscillation), /ST—ANRT MLBREDOFRKEZTRT ([Methods] €7 3>88),
(B) A7U—>%&vwF (touch screen-reaching) :ZEEMEFRD GPI DBAIREISK (oscillation)., &BEDOSEKEHFE (100 ~
350 Hz, EE) BROMEREKES®E (8 ~ 35 Hz, TE) ICHF5, FaMEdE#ERIE (reach onset) B (t=0) ZRERETHAN
I NI T L GRERITCFIMN). FaEden/ehines (REXM) aieasl, BRER (go cue) B (IKEBXH) HXORIU—>
FO#EIZH &Y F (screen touch) BF (FREKED) ORFEIOHRREZRY .. BIMHRE LR@aTES (650 EH) i (D) IIRd. (C)
=1 Abbott #EDFE@EIME [1-3-3-1] U— NDOERR, AME TIE, EEICBHET 20 X2 MDOIEED T DRk (RE) ZFERL7
Hl: REED DBS ) — ROEBHAAIE., fTET MRl EKOME CT AF v THE L. EEMGOBBHRRARL, ZFtI X MO
BAEFREB TR, BEF 1~ 3 TIHAEGCP, BEF4HK05 TIIEGPIICHEWTEREL. £ GPi ORIERPT < I 2/dICEAEREBESE
TWB, * B 4 2RI RTORBRETERAS DR FZHEMCHAUE ([Supplemental Methods] 2> 3288 %), (D) FHBRERETD
1 WREIDBEFIRFREICH O TEH L7/ HFO(100 ~ 300 Hz) Dig/ N — & F & iE I BERIARFD 1 MRICH W TEHH L= HFO(100 ~
300 Hz) OFFH/NNT—EDLE, TRXTOEET, F2EIETEEFRICHFO OFEH/ TV —DFRER EFDPROHSNZ ("p <0.05,
Wilcoxon IERIFAMEE ). (E) FEMIETEERD HFO Omig/ ST —DELDRE S F A mIET SR OMEE, B&E%@EL, HFO D
T/ ND —DEEFAMIETEERREEOBIC, FETPMEERICIBELARVEDD, BLEDRFMEREI @O 5N/ (Rho =— 0.868,
p = 0.0565, Pearson #8571, (F) HFO O/XT—ICHF 2B S B BB DRRRHTE DREEN ., BEEZ@L, HFO O/
D —DEALEEH| A 7D Unified Parkinson's Disease Rating Scale (UPDRS) Part Il GE#ig4E) OBEHT 7 AOA7EORHIC, &
WBEDIRBEN RO SNz (Rho =— 0.988, p = 0.0016, Pearson fHEHT).

¥ HARFERER ¢ Supplemental Methods 17 > 5 4 »H{ (wileyonlinelibrary.com) ¢ Supporting Information C[% 1 HE T3
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IN—=F ) VIRIZEBITF 5 non-motor fluctuation : )
Non-Motor Fluctuation Assessment & W20 25 EE

Non-Motor Fluctuations in Parkinson’s Disease: Validation of the Non-Motor Fluctuation

Assessment Questionnaire

Galit Kleiner, MD,2 Hubert H. Fernandez, MD, Kelvin L. Chou, MD, Alfonso Fasano, MD, PhD, Kevin R. Duque, MD,
Diana Hengartner, MD, Albie Law, BA, CCRA, Adam Margolius, MD, Yu-Yan Poon, RN, Michel Saenz Farret, MD,
Philip Saleh, MD, MSc, Joaquin A. Vizcarra, MD, Glenn T. Stebbins, PhD, Alberto J. Espay, MD, MSc, and PSG NoMoFA Study Group

eff and Diane Ross Movement Disorders Clinic/ATC, Baycrest Center for Geriatric Health Toronto, Toronto, Ontario, Canada

2Division of Neurology, University of Toronto, Toronto, Ontario, Canada

28—F ) Vi (Parkinson’s disease; PD) HH Tl,
Bk & AR, BENR, S, RRGIBKRE, BEANERE,
DO IEEBIEIRIZDOWT, 28 (fluctuation) 254 5
NLWRMEDD %o

Non-Motor Fluctuation Assessment (NoMoFA) B M, L
A N 23$e L PD B 128 1F % non-motor fluctuation O F 4
BILOEEEZ RS 57200 BETHMIC L 5 EMET
Y, KFETIEZ ORI O VTR Y ZBEET 5,

KEB IO F ¥ EHOEHEEL > ¥ — 517K T PD

Movement Disorders, Vol. 36, No. 6, 2021, pp.1392-1400

DOWERE % 54 U720 NoMoFA O EIEATE, At
K ORHARDRL, T BN, PR 2 41 % Gl L 72,
AT A M B X O H SR O Tk E v CH
HEIRICBE S 2 1EH % AF L, Delphi 0@ U T
A 2 B RS 2 VR L 7o

WERE 200 1B L OVZF D7 78—+ F = BRI ICS
U7z (4FHG 0 66.4 £ 9.6 %, eI - 9554, +
7 I @ Hoehn and Yahr (H&Y) 43 o g fi : 3 (&
PA:1~5), & ~® Unified Parkinson’s Disease Rating
Scale (UPDRS) Part Il GEBj#ERE) D FIyx a7 1274
* 14.9)c NoMoFA %, PD #EEIC X D 4227 A

Table 2 3EEENEIR (non-motor symptom; NMS) DFEIREEETE L7z NMS & K0 non-motor fluctuation (NMF) DOE|&

NMS Frequency of NMS (%) Static NMS (%) Fluctuating NMS (NMF) (%)
Low energy/fatigue 86.4 50.5 49.5
Word finding difficulty 76.0 64.8 35.2
Loss of train of thought 73.0 62.5 37.5
Pain 69.7 64.3 35.7
Restlessness 66.0 61.5 38.5
Poor short-term memory 65.5 84.9 15.1
Urinary symptoms 62.8 84.8 15.2
Distraction (difficulty completing task) 60.5 71.0 29.0
Excessive daytime sleepiness 59.6 65.3 34.7
Constipation 54.0 87.4 12.6
Difficulty handling stressful situations 51.8 77.0 23.0
Altered sensations 47.7 774 22.6
Changes in vision 46.7 85.5 14.5
Difficulty planning an activity 44.5 73.5 26.5
Excessive worry 41.5 82.9 171
Shortness of breath 38.5 87.0 13.0
Loneliness/isolation 345 86.4 13.6
Sadness/helplessness 31.2 84.9 15.1
Apathy/loss of interest 30.2 86.8 13.2
Excess sweating 29.0 88.0 12.0
Poor decision making 241 92.5 7.5
Palpitations 22.5 90.0 10.0
Impulsiveness 22.1 92.0 8.0
Hallucinations 21.0 88.0 12.0
Fear/feeling scared 19.5 88.5 1.5
Confusion 19.0 87.5 12.5
Compulsions/uncontrollable urges 18.5 94.5 5.5
Disorientation 17.5 88.5 11.5




b7z FHliTEH 28 BHH ' 8 THH TIRAA AR 51
7zo Cronbach @ o #%1% 0.894 TH o 720 §HHHIE, I
H A 71 (item-to-total correlation) 257 v b F 7fH®D 0.4
K TH o7, ThoOEHHZERSL T3 Cronbach
D o FRBUILE L dr o 720 PR S TRIE (X RFAHIPH N
THh o7z FPAMHBERE (intraclass correlation coefficient;
ICC) :0.73, 95%fRMIXIH : 0.64 ~ 0.80]c PFAFIYZ Y
PEIZ 143128 <, NoMoFA A 27 & PD HHE FE DAl EF
iR EE & % Me#k L 72 Spearman @ rho fHIE§ X THET

© KEY WORD © non-motor fluctuation, IEXZEEhEIR, ERHE,

HY, EEFZAOHBEOF T FHMY Th - 72,
Delphi £ CHERZ MG LM BEHIICEY, RO%E
B2 % 72002 1 HH2HIB S iz,
27 B H O HCRZEXE M5 Tdh 5 NoMoFA A& A
A OEFEDE <, PD ORFE LERERL X O
non-motor fluctuation DMjH % LILT X %,

(B5iR 1 R FHED

A A SRS

Table 3 NoMoFA OFHMIE B D i&FRRIE %

Cronbach’s Item response Test-retest
80th Corrected item- alpha if item Factor 1 Factor 2 theory (IRT) weighted
ltem Missing  Skewness Ytile total correlation deleted loading loading discrimination kappa
Loss of train of 0 0.266 2 0.418 0.893 0.685 1.094 0.488
thought
Distraction 0 0.651 2 0.539 0.891 0.639 1.063 0.446
(difficulty
completing task)
Difficulty planning 0 1.054 2 0.510 0.892 0.422 1.443 0.393
an activity
Disorientation 1 2.649 1 0.362 0.895 0.433 0.720 0.370
Confusion 0 2.399 1 0.495 0.892 0.387 1.508 0.415
Word finding 0 0.200 2 0.520 0.892 0.655 1.049 0.464
difficulty
Excessive worry 0 0.927 2 0.670 0.888 0.637 2.314 0.559
Fear (feeling 0 2.236 1 0.527 0.892 0.590 2.216 0.294
scared)
Restlessness 0 0.468 2 0.574 0.890 0.517 1.401 0.461
Sadness/ 1 1.474 2 0.574 0.890 0.732 2.738 0.395
hopelessness
Loneliness/ 0 1.459 1 0.586 0.890 0.691 2.592 0.439
isolation
Hallucinations 0 2.269 1 0.431 0.893 0.497 0.755 0.673
Poor decision 1 2.274 1 0.504 0.892 0.430 2.234 0.440
making
Impulsiveness 1 2.268 1 0.411 0.894 0.375 1.342 0.297
Compulsions/ 0 2.427 1 0.434 0.893 0.398 1.325 0.455
uncontrollable
urges
Poor short-term 0 0.345 2 0.496 0.892 0.644 1.072 0.532
memory
Difficulty handling 2 0.670 2 0.633 0.889 0.543 1.567 0.454
stressful
situations
Apathy/loss of 2 1.605 2 0.535 0.891 0.582 1.915 0.298
interest
Low energy/fatigue 1 -0.128 3 0.513 0.891 0.468 1.499 0.413
Excessive daytime 2 0.549 2 0.453 0.893 0.362 1.112 0.480
sleepiness
Pain 2 0.212 3 0.334 0.896 0.362 0.528 0.431
Altered sensations 1 0.811 2 0.286 0.896 0.648 0.370
Shortness of 0 1.319 2 0.383 0.894 0.440 0.924 0.621
breath
Changes in vision 1 0.710 2 0.364 0.895 0.314 1.917 0.524
Excess sweating 0 1.757 1 0.303 0.896 1.260 0.546
Palpitations 0 2.304 1 0.411 0.894 0.485 1.493 0.401
Urinary symptoms 1 0.331 2 0.356 0.895 0.315 1.447 0.545
Constipation 2 0.538 2 0.327 0.896 0.310 2.012 0.576
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Type 2 Diabetes as a Determinant of Parkinson’s Disease Risk and Progression

Harneek Chohan, MSc,! Konstantin Senkevich, MD, PhD,23 Radhika K. Patel, Jonathan P. Bestwick, MSc,
Benjamin M. Jacobs, BM, BCh, Sara Bandres Ciga, PhD, Ziv Gan-Or, MD, PhD, and Alastair J. Noyce, MRCP, PhD

1 Preventive Neurology Unit, Wolfson Institute of Preventive Medicine, Barts and the London School of Medicine and Dentistry, Queen Mary University of

London, London, UK

2Department of Neurology and Neurosurgery, McGill University, Montréal, Quebec, Canada

SMontreal Neurological Institute, McGill University, Montréal, Quebec, Canada

2 AUBEIRIR  (type 2 diabetes; T2DM) B L U/ 8—F v »
% (Parkinson’s disease; PD) XA EMIZ X S A BN S,
INEFTORMPLE2—BLUORAS T T ¥ A THIR
W& PDIAEY A7 L ORI TRKE SN TE 2%, M
Y BHRATRINT V5,

KD HIWIZ, BETF—% B X BB REHT—
FOXFTFY) ALY, PDORERTELTD
T2DM IZDOWTHFTAZ L Th b,

62ODT—FN—2A %KL, BIBEHIEORKH L
Ca—¢t x5 7F) v A%FE L7, T2DM & PD D%
FEY A7 B L OHET & OB G L7z, LN
DE O ZBIRL 720 FWT, 77 574 FEHEH
RCHRONTEN T2, XTIV 5 aik
(Mendelian randomization; MR) f#ATIC & D, T2DM IZx%f
T AEMSREHRMEDS, PD OFREY X 7 B X H#ATIC
Bl E 3 RR RN & BaT L7z,

GRIOBEEWIED A 5 7 F1) ¥ AT, 7=V LaR
O KEYWORD © /S—F>V >k, 2 BIERR

Study

Ong et al., 2017

Pagano et al., 2018

Overall (/-squared = 0.0%, P = 0.860)

Movement Disorders, Vol. 36, No. 6, 2021, pp.1420-1429

OREEMEA S, T2DM ASPD FHEY A 7 O 1 5H7 & BE 5
HZEHIREN (v X (odds ratio; OR) : 1.21, 95%
fEHEIX M (confidence interval; CI) : 1.07 ~ 1.36), F 7z,
T2DM 2SSEEEIR (FEHEAL L 72 P390 % (standardized
mean difference; SMD) : 0.55, 95% CIL: 0.39 ~0.72) B
L OFRAHEREAS T (SMD: —0.92, 95% CI: —1.50 ~ —0.34)
DEY)HERL P LETLHEETLE VI HLIBEOLY
T YAV RS N7z MRESTTIE, PD OFEHEY A 712
x5 B BRI ORRIR R A LFT LT A Gfg
W X % AT (inverse-variance weighted method;
IVW) % w72 OR:1.08,95% CI:1.02 ~ 1.14, p = 0.010)
&, EEHEROETINT 2R ERTHLREO LY
7Y A (IVW %72 OR : 1.10, 95% CI: 1.01 ~ 1.20,
p = 0032) HSN7z25, FRABEREIT O#ITITHF
HENFINIED SN0 72,

HEER — -
PERDBIEINTESB X OEIEN T —F DA Z T F ) ¥ AL
£ D, PDDIIE) A 7 IZKT % T2DM DEYR % R § @t
BhohsrEeF v A&, PDOH#ITIZET S T2DM O
HE BN I 72T TV AHRED b,

(B3R A SEF)

0
Effect Size

Greater Cognitive Decline

EE (95% Cl) % Weight
-0.95 (-1.62, -0.27) 74.38
-0.83 (-2.38, -0.08) 25.62
-0.92 (-1.50, -0.34) 100.00
Figure 4 #&EFR&IE PD BED
: £V EZRBAEE T L RE
28 I%, EE =$EOHEE, Cl=

{EREXTE.



Study EE (95% Cl) % Weight
1
Case-control :
1
Herishanu et al, 2001 3 I 0.35 (0.15, 0.75) 2.02
1
Powers et al, 2006 _— 0.62 (0.38, 1.01) 4.72
1
Subtotal (-squared = 29.4%, P = 0.234) <> ! 0.51 (0.30, 0.87) 6.74
1
|
1
Cohort 1
1
Palacios et al, 2011 —_— 0.88 (0.62, 1.25) 7.63
Yang et al, 2017 —— 1.19 (1.08, 1.32) 19.03
Jacobs et al, 2020 —0— 1.27 (1.08, 1.57) 13.08
De Pablo-Fernandez et al, 2018 * 1.32 (1.29, 1.35) 21.79
Driver et al, 2008 —e 1.34 (1.01,1.77) 9.97
1
Xu et al, 2011 —— 1.41 (1.20, 1.66) 15.66
1
Hu et al, 2007 — 1.83 (1.21,2.76) 6.10
1
Subtotal (-squared = 51.0%, P = 0.057) <> 1.29 (1.19, 1.40) 93.26
|
1
Overall (I-squared = 74.7%, P = 0.000) 0 1.21 (1.07, 1.36) 100.00
1
NOTE: Weights are from random effects analysis :
T T T ' T T T
125 25 5 1 2 4 8
. Effect Size .
Decreased Risk Increased Risk
Figure 2 2 BUMERRIE PD RE A/ D LR EBHET 25 (T2DM FERAVEENT) . EE =ROHEEE, Cl =(EHEKH.
Study EE (95% Cl) % Weight
1
'
Cereda et al., 2012 — 0.35 (0.06, 0.65) 31.25
1
.
Malek et al., 2016 —_—— 0.62 (0.41, 0.83) 61.67
1
'
Pagano et al., 2018 - - 0.83 (0.21, 1.45) 7.08
1
Overall (I-squared = 32.8%, P = 0.226) 0.55 (0.39, 0.72) 100.00

T
-1.45

0
Effect Size

Greater Motor Progression

Figure 3 #ER®KIE PD BED X WBEELRESEROETEET S, EE =pRO#E®B, Cl =E8KM.
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Increased Climbing Fiber Lateral Crossings on Purkinje Cell Dendrites in the Cerebellar

Hemisphere in Essential Tremor

Yueh-Chi Wu, MD,!2 Elan D. Louis, MD, MS, John Gionco, BA, Ming-Kai Pan, MD, PhD, Phyllis L. Faust, MD, PhD,

and Sheng-Han Kuo, MD

1Department of Neurology, College of Physicians and Surgeons, Columbia University, New York, New York, USA
2[nitiative for Columbia Ataxia and Tremor, Columbia University, New York, New York, USA

BERMEIE TV R e g 101 OBFR TSR L,
WY 2 /ANRARAE 2 HERF L T b AREMEIRER (essential
tremor; ET) B# T, B LAHEA TV ¥ T HIFAE IR
GO PATHMEFIRIC F TREIMMEL T 5 2 L 2%
BENTVED, Thdx v oiilde OBEIZB T 5% 1
MAME O X FENC IR ST u v,

BHY ------mmmmmmmmm oo
AWFZE0 HIE, ET BB A8 MO EE
NE LI OBEICB TR T A2 ETH D,

ET 3% 15 BB X O BBEER 15 B 0 K/IMIK 2 B
T, 1 ROB ERMENZET 5 7V F ¥ Tl oM 4
BLOBREREOH = Ewm L7,
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ET BHETIE, B LHMESREET 2 70 F v Mo M
fafk B X OBHRZGE O BAK B A L ) £, T
F ¥ THINB IR T % 8 L OBCHIC S A A S W]
REMEDSE B L7z BBRIEWZ &2, B LM - 7 v v
IO ORI, IRk EREEE & IEOMBI 2R L
72

D o e e e e
A af

ET BHETIE, 7V F v il IR § 2% 1

BAEDOR DML T Wb, T ORE REERLE A, [

BRI E) B £ OCIRIRICHF G- L TV B WEetED S %o
&R F &)

O KEY WORD © AREMIREL, /MM, B HighE 7IL+> THfE w2



Figure 1 ET BED/NMEEICHITDE LFHEDRE. (A~C) JH1> 77T XIVRAFEEEY (cocaine and amphetamine-
regulated transcript; CART) TiZa L /=& Lig#t (climbing fiber; CF) (#88) HXUDIE> D> TiZH L= 7L+ > THifE (Purkinje
cel; PC) (&) ORERMWER. WHEBHERE 16 (A) BXOETEEZ 24 (B, C). KHIE CART T2 L /=& EAgHDRRE, iRid
N EOBERE ZRT . AT—IL/N—:25um, (D, E) ET BE&TId, MB@wERECHRL, B HREDP XY ZLOTILE THREO
HRRA S KOBPIRSREERZEL TS (Student DIILIZARD t &), T7—/\—32EREERT. (F, G) EHRHIRET DI+
> THRBE DB RSN & /2 | SBHA R R SIRE D BEE E M8~ g (Pearson 1%
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