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Parkinson’s Disease and Alpha Synuclein: Is Parkinson’s Disease a Prion-Like Disorder?

*C. Warren Olanow, MD and Patrik Brundin, MD, PhD

*Departments of Neurology and Neuroscience, Mount Sinai School of Medicine, New York, New York, USA

IXN—3F 2 %% (Parkinson’s disease; PD) 1%, —a2—1 N
BEHEEER (LE—/IMEB XL & —HifE2eke (neurite) )
DEHZMREHRAAN R E L, PD OJREYEHIZIE &
FUEE DA E R B2 R TEEILN TV,
oYX LA VERHERLE—WEDTEEHEERTHY,
FICHLEED TN D, T2, a ¥ X7 VA VEIRTOM
R, FNAEKBEEPD 2T &RI§, HELR I LI,
BWHEM oY X7 VA Y #EETFOFEM (duplication B & OF
triplication) HAMO PD #F XTI Lh D, IEFH o
VA7 VA VEHEDFEHL VNS 15312 PD D5
LB EDPRENT VD, 5T, oY X7 LA Viltn
FO—¥EILINZ, G PD OFE) A7 LA L B3
%o BUETIE, BOEOZETF Y ALY, a ¥ X7 LAV
BTV F VRRERHETHY, PD TV F A RHRETH B0
RETEAVRIR STV 2, MIMAICBWTa v X7 LA Vi
W, aN) v 7 AEEE IS, L L, FEEOFEMNT T,
B¥— MiENERESEML, EGLTHES ) T —
RT7 IO FREEIEET 5o 10 4ELLERTIIE VA 0
Nafehi % 52\ ) 7= 4TI PD BH 2 MR & L 72kt OF AT
ZECIE, MR L E—RES B = 2 —a Y NTRBIL
TWeZ EFEIAENT2e ZOHED2S, BEICT+—IL

Movement Disorders, Vol. 28, No. 1, 2013, pp. 31-40

FENZB Y —MEED o X7 LA 7, Rili=2—1
VLI EREBE S O U ANERBE L2 EATRIRE NS,
o ¥ X7 LA U SREBARERIT 2 & FE R BRI~ & B
BEETH L LITEBRIETHRSINTEY, ZO
A7 F—IVF (misfold) EHEPEFE o X7 A 2D
IRTH—NTA YT EARMET BT T L —bELTOEK
HERTEITHD, TOME, L) KRELEEARIT
B, =2 —u v ORERERE B I OMRENEICE S F20E,
BOEDWETIE, IA 74—V Fa v X7 LA YOHENK
WNHEAZ X D MBI L E—RRR DA &R, ZoWEIX
TG O IERRBHIEA L LAY, EBIREE 2 ) i
EUEGIERILIBIEN, NFVATV v IRIAB
LVIEHI T ADWMHTRIN TS, 3512, BHETI,
oY AIZ LA UYBREEBLERN T VAV 2y s <
T ADRCHRT 28 %, FMr T AV =y s
T ADWMIZTEAT 5 &, EEBPEIMNET Z Z EAVRE
NTwab, TNOEOHRERAETHE, a ¥ XT LA VDS,
RN &R THORIREOREZ Y 5 7)) +
VRREAE TH D LV ISR SN L, O
PD DISEIC B R B % R/- L, MR IEEREOH 2%
BRI R A EEZ BN,

OKEYWORD © IRA7#—JLNK (misfold) a XL, B — MNEE LE—FRRE 7UF> M4 Iv—

Figure 1 (k) XS &HB2EBE
BB (SNe) R/X2>Za—O>RDLE—
IME, ANYNFID > TF IR,
(chsk) BLO=hO, UVBR{EE L
VIAEFFACEBRE BRI Nh
RA7OEERG, Z1—0OT1TX>
NEKD a XTI LA >DBRBDHRNN
O— (halo) ICEAENTWD, (H) 1
EXFr FB) BLKVD a X TLAYV
(BB) #R6 /- "512H SNe LE—
IMADEE SR,



Table1 7UATRE/N—F2 U HBOEMUR

o TVUF UL PDIZVTND, FERMKAEOMRE R ETH S,

o TUFURRE PDIIVT NG EIRNARMETEEZRL, =2 —0ryORES 77V —72EES NS, Mgtk 7) 4+ Y EAEDIAT =)V
F (misfold) 74 Y7 +—2 (PrP®) &, Wo/NMERICRBT 286 (B SE)HRALIO CID 721k GSS Tld/MiK, FFI TR
M%), KPF-oIMFENE CIDIEB O L I I)EFHIIZ 0T 2560 5. PD T, o ¥ X7 LA VikEWHsdEe s (B SNe, LC,
DMV) IZABNDE—T5, BEET DM (B0 /M, AR IZEWICRE N TOWBEER, LY —/MEREEABE DIERI D X 5128
WP AT 260D 5.

o EL50BBHITEBIDH 90%, FKIETEEFA 10% % 5D 5o
o a¥YXZ VLA VBIOT VA VEAYE (PP) HInTOHARIL, #EEMEOPDBLOT) U hkr &I T,

o FKRMET VA VEiE, PrP EIaTICBIT AME 8 [ AEALY (expanded octarepeat) fiAIC L WAL AYEMH 5. Kkl PD 1k,
KRl o ¥ X7 LA VEEFOEB (duplication 35 X OF triplication) 12X > THEL A6 5,
o EEEOWLEWD, WEBTHMNRITRE LTHRO SN,
o HHHED o — BHEZILD, WA THEOOND,
o PDIZBIDoavXZVLA Y, TUFVIRIZBITD PP,

o JRIREBICH2EAZIEB ¥ — MEEZESRL, BHICEALT, EHME PDICBILLY—/ME, 7UF VIRICBIS7 304 FHE%
BT %,

o IZAT7A—IVFEHEIE=2—a YA, ERE (EF) —o2—a 2 E=EL) 5.

o WAL D, I AT A=V FEEIEPHMRIZ R CBE) - LT 2L EZ 5N TV, Thbb, PrPe X R -> TREIL,
Fiix S0DIFLDIHL, oY X7 UL J3HEB L OME2HBE LT, CNS O E#llizMET L L3N TV,

o WEHBEDE MIBWTEEL ) b0 ABRBHABIOCHENASE FOL YLy b (FUF V), HEPOBI I SI o a—a
(PD) =& %,

CID=27uA4Y7x)Vk-Y 279K GSS = Gerstmann-Straussler-Scheinker Ji5, FFI = ZIEMR ARG (fatal familial insomnia), SNc =
HUEBEEEL (substantia nigra pars compacta), LC =355 (locus coeruleus), DMV =M HIEENE% (dorsal motor nucleus of the vagus)

Figure 2 (k) (@) BEEE-1—0O>, (b) 14 50 PD BEOBEARICHBME LR NI > Z2—0OVICHBTD, a ¥ XTLA
VRBLE—/IMEB XU L E—#R3EE (neurite). (B) BRELEFMN/II> Z2—0OVICHTD o XTI LAV REBLE—/ME LD
L E—tEzEE (neurite) DEERE,
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New Synaptic and Molecular Targets for Neuroprotection in Parkinson’s Disease

***Paolo Calabresi, MD, Massimiliano Di Filippo, MD, Antongiulio Gallina, MD, Yingfei Wang, PhD, Jeannette N. Stankowski, PhD,
Barbara Picconi, PhD, Valina L. Dawson, PhD, and Ted M. Dawson, MD, PhD

*Clinical Neurology, University of Perugia, Perugia, Italy
¥IRCCS, Santa Lucia Foundation, Rome, Italy

I8—F > U9 (Parkinson’s disease; PD) % 4FE4Ad 1) % 1
FERO R, BB (substantia nigra pars compacta;
SNe) =2 —aYDEMETHY, ZORRE, MEAEF/$3
> (dopamine; DA) RZ & ZiUHhi < RINILEAE DA HF
WAL L B0 B3I AEBIPEARE R Z BRI & 5 B 6%
(&, PDJERZEAIT 275, PD H#EATORBECDH 2 ikeZ
PR A E S5 2 LIETE RV, MR TH 2 MEE
i, B 2a—OrBIOAMEZ -0 OBMHER F Y b
T— 2 hRBRL, Az a—ur ISP LERELTK
o 25 A% Il B DT By 2 HI 9 %o AL E2—"Tid, PDIZ
xF9 % RE Y 35 & OVAHE PRERY 7 TR R DB FE 12 B
THELEZ NG, BEROFHOGT - ¥ F T AR

Movement Disorders, Vol. 28, No. 1, 2013, pp. 51-60

ZOWTHRET L7z BIIEH LD, 77/ Y A%
FRB LV 83 ¥ D ZAERHOMEAEH, NMDA %%
A7 2=y b OIRE GRS R T &E], s T =
WY 7 5 —+¥ (soluble guanylyl cyclase; sGC) / #4271 »
27 GMP (cyclic GMP; ¢cGMP) / 7 a 74 ¥ % F —¥ G
(protein kinase G; PKG) #HTH b, Tz, N8I UMDY
PRE =2 — 0 v B X UM KIS ICEH %
LW PR EENY PD iR O FE 2 HIYiZ, #lwse 7 o
7' A parthanatos 2 A4 ¥ ) v F Y E— M FF—¥2
(leucine-rich repeat kinase 2; LRRK2) # &1 & ¢ 5w hElk:
IZOWTHERELL,

O KEYWORD © > 7R, KNIIVEZEMF, NMDA &4, LRRK2, parthanatos

Figure 1 U AEBIMNTE= 1 —O I T DHREAK Do/Acs DIEE
ERIE, Di LV D ZARAUDFHIRT HHIFH_—2—0> (medium
spiny neuron; MSN) O5EMZFIEIL T2, HEOMEATIE, R
INZY D ZBRURBLOT T Y Ao SBRAEDOHEDFEEITKY,
JUEBMENEZ 1 —O OFEEAS KOT7eFILaU VDS
ENB. AU M ARD Y VS RAEDFEMEE T IE, Cavl.3 Ca2tF v
FILORE], MR S T LARBEDER, FLTIVRAYFES
- K (endocannabinoid; ECB) DEACHHEZERT . ECB &>+~
Az@EBL, > 7 AR CB SBAHEEE L TR I VBRI TR
T, ZhUCEY, D (B) $EU D2 (B) 2REHISHEIF T SHIE
MZ1—OYANOBENXS ST AGEELEFHET % (Ach
7EFIaU> DA = K)XZ, Glu = JILXIVE, GluRs =
TINEIVEBERER).



Figure 2 E&BEUEBLOREET T T AAMERICE TS
NMDA SRAEY T 12y NOEIBRINS V ADOEE M, £IBr9%
T (EE) Tld NMDA SRAED NR2A H KO NR2B U 712w
NEDIEBER/NTVAD, EBREHEE HIOEEREAR
HOSBERH (high-frequency stimulation; HFS) #&IC&H
DEEMMREMAS ST AOREAMEA (long-term potentiation;
LTP) 5565 %, BH/S—F 2V ROEBRET I (hE)
Tld, BEEEOREIC, ST 7ANRA/NR2B H 71w Mt
DEFEHFSHEDODFTALTPORBEAHISEEST 2.
MAGUK ENRPA T 712y NEDHEERZIZEMET S
TAT2AXTF NS (TR (C&Y), RERMRERETICHS
BEERIEIRDHZE, >+ 7 ANR2A/NR2B LEDIEE L, HFS %
ICBFBDIFTTADLTP BRECEENS RIS (MAGUK =
BERSE S 7 LB —),

Figure 3 PDEB ET IV THRARIY I AT T —F
(phosphodiesterase; PDE) ZMRET 5 &, MEAORIAIE
(long-term depression; LTD) DEIEY 2. —E{EEHRAMESR
(nitric oxide synthase; NOS) BMENEZ21—A>HHMEZ
ha—gitz=x (NO) I AT 7 VB>~ >—+t (soluble
guanylyl cyclases; sGC) Z&MHILL, INDPtEhH> KXyt
v —Td2 cGMP ODERMREREL THREAD LTD FHRERT .
PD OEEBEETI T, B 1—OVICKT TR I EEES)
MIREARS F T AUCH TS LTD Olk RO 5N D, PDEEE
HIDBEICKY, 88T TACEHTS LTD FROEES LV
BEEREHDUENESD (CGMP = 2o Uwv- GMP, DA =
N/XZ>, DARPP32 = 32 kDa @ K/XI>H K0 cAMP i1
U>EAE, Glu = LA, MSN = dhilg—1—0>,
PDE = /RAKRTYIATT—+, PDE-nh = RARTSIATT—
TREH] PKG = 7OF71>F 7 —1+G).
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Novel Nondopaminergic Targets for Motor Features of Parkinson’s Disease:

Review of Recent Trials

***Lorraine V. Kalia, MD, PhD, Jonathan M. Brotchie, PhD, and Susan H. Fox, MRCP(UK), PhD

*Morton and Gloria Shulman Movement Disorders Clinic and the Edmond ]. Safra Program in Parkinson’s Disease, Toronto Western Hospital, Toronto,

Ontario, Canada

** Division of Neurology, Department of Medicine, University of Toronto, Toronto, Ontario, Canada

F78 3 ¥ DI O AR ) BRI SR A% N % il 5 %
el m BT I ENMONTEDY, KNEEHD K83~
PEBPERRRICIE B 2 T3 L CIE B L ORI o
WA ZESE) Do £ DI RS MEBI PR R ED
SRAS, XN—F ) VY% (Parkinson’s disease; PD) O3B
ROFRERFE & B S T& e, BT, Zvs 3
CEEMEBIYE, vy 7 3/ SR (gamma-aminobutyric acid;
GABA) T8k, =) AAEEIE, VT FLY) AAEEE,
u b= oEEE, YA A BEEIE, © X8 I AEENE,
T T AEEME & v o TR E B R OBEE DS, PD
OG- 5 2 LD TICFEIEEN TS, L7zd
T, RS BRI E W R, PD OEBREIR

Movement Disorders, Vol. 28, No. 2, 2013, pp. 131-144

B LOEB A PHRE RT3 2 B BREE ORI I B W T
WE%DEEZEZ SN, #WF5AEMICIE PD OEBEIRD
HEEZHZ, WL O0DIE R8I BRI ZE Y’
REERETHHANCHEL, 20 %82 2 MAEA L ItEGR
% (randomized control trial; RCT) 2352 T L CTW5b, S5
(A% &b 15 @ RCT AT 22w LEHIIE FEIZ
bo R LTIEINHDORCT #L ¥ a—L, PD DEIE
RO BT BIE B33 AEBPESEHI O FEMEIC DWW T
BT Do RS AEBIPESEFIAS B8 A EB MRS
WoTRDBEZ LIFRVWEZEZLNLD, ZNHDOHEFD
HHEEZSHICED LI LT, BKRNICERODLHBLT 7
O—F D% ReEdEmn e b s,



Figure 1 PD OEEEIRICEIE T 2IE N/NI AEEEMREENER. PD TEEINDIER/ASI EEHERICE, 7EFILOU>
(acetylcholine; ACh) #EEAT ZIfE#HER (pedunculopontine tegmental nucleus; PPN) &~ &JL MEER (nucleus basalis
of Meynert; NBM) (GEfe/R), /L7 KNL-F1U> (noradrenaline; NA) ZEAT 2EM# (locus coeruleus; LC) REDHD. b
Di%lE, KHEEMD KOZFOMORMERICIRE L, ThTNOMRmEMELH/GT D, AMEEKAICHEWNT, ACh, JILAIVEE,
EARZIY, NAFEEONVREENE T DRTOERTEZERR () ZRHT2EEA0ND0ICHL, 77/ >EXK0 GABA
REIZHE T DEF SRR (R) (CHEE S AP H 5. AChase = 7F IO > T AT T —TEEEE (acetylcholinesterase
inhibitor), GPe = #X&¥k41ET (globus pallidus externa), GPi = AETKAE (globus pallidus interna), Str = ##&{& (striatum),
Th = iR (thalamus).
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Neuropathological Findings in Benign Tremulous Parkinsonism

****Marianna Selikhova, MD, Peter A. Kempster, MD, Tamas Revesz, MD, Janice L. Holton, PhD, and Andrew J. Lees, MD

*Queen Square Brain Bank for Neurological Disorders and Institute of Neurology, University College London, London, United Kingdom

*** Department of Neurology, Russian State Medical University, Moscow, Russia

BVERIRME S — % > v = X408, AT I W R
BAHEIOFERERETH V), BREIZIZRASN TN 500
ZORRIPEWIEBEEID T ) HEMF S TR v Queen
Square Brain Bank ® K —%& R#MICL 2 —L, A%<
&b ARz D IR R X —F >y = A2 (HREREL
WOFERDEEET, BMMTEEDDT N THLHD) EL
72 REITB W THARGE B X ORI L2 BT L7z,
RE W SN BEREES—F 2 v V95
(Parkinson’s disease; PD) #ifl 16 I 25HfE S M 7zo Ml 5
Bl EFRE W2 L72b DD, PD OFFEFFT LILFRD 5
Nleholz, BRI PD 2R SN2 BHTIE, PD
BER BN, BB = 2 — 0 v OBE S e
THhotz (2 p=0003) ZDHH 12 HlE, HREHFHE

Movement Disorders, Vol. 28, No. 2, 2013, pp. 145152

WX AMEFHMETIEL L PD &M SR TWizds, K5 4
L4, BlOIRERE L E 2 S Twiz, FHEFIICEE
SN h o7z 5 B, ZEHEREZ ) AR 72
EYA M THIRETH - 2R D D 5205, IO DI
Bl-CifE—3k58 L TR0 SN HFBIWAT e LT, R
B OFAED S 10 FELANICH O L BEEIAAE L T ido
720 ARHIHED S, RUERENE PD &\ M L7277 )b —
TOHEAED LTI N D BIRBERIAETIE, SRR
PSS A JL R CTH D T E LM T 525, Th
LOBHEDL L, HERHOBIY-3 5D LISETSLET
WCEBIRSE S —F V= X A0 ERL WL, ETH PD
IZALNL—HRIWAT A 5 %,

OKEYWORD © /S—F>V ik, RUEREME RE RE parkin



Table 4 JRIEBZHATR

Congophilic
Case n Mean substantia Lewy body Braak PD Braak and Braak Amyloid- Amyloid-f angiopathy Cerebrovascular
umber nigra cell loss type stage tau stage grade (diffuse) grade (mature) grade disease grade
Group 1. Pathologically confirmed benign tremulous PD
1 2.4 Brainstem? 5 I 1 0 0 1
2 2.8 Neocortical 6 1l 1 2 1 1
3 3.0 Neocortical 6 Il 2 2 1 1
4 2.4 Limbic 6 | 1 0 0 0
5 2.5 Neocortical 6 | 0 0 0 1
6 2.7 Limbic 6 1l 1 0 0 1
7 2.6 Limbic 6 Il 1 1 0 0
8 2.2 Neocortical 6 | 2 1 0 0
9 2.0 Limbic 6 Il 0 0 0 0
10 2.3 Limbic 6 | 0 0 0 1
11 2.3 Neocortical 6 I 2 2 0 1
12 2.5 Limbic 5 | 0 0 0 1
13 N/A N/A N/A N/A N/A N/A N/A N/A
14 2.0 Brainstem 5 0 0 0 0 1
15 1.0 Brainstem 5 | 0 0 0 1
16 2.5 Limbic 6 v 1 1 2 1
Group 2. Benign tremulous parkinsonism—not PD pathologically
17 0.8 0P 0 I 1 1 1 0
18 0.2 Incidental® 1 1l 2 1 0 3
19 1.0 0 0 Il 1 1 0 2
20 0.8 0 0 | 1 0 0 0
21 0.2 0 0 1l 0 0 0 1

TIETEFEDOATT 0~ 313 i %23 L, AL [Pathological Methods GiPEA53E) | Tk L7z [7Z L), [HREE ], [his
BEL ST 5. BEOMIBESNZ, 6 DDA I T OTFHMEE LTRT,

AT O parkin BIRTAROBE,

bR CAL MAEISE X OSIRIENC FRE LTl 2 TDP-43 9528 (F IS MR B X 0= 2 — o VBN E AEOFTR) Aisshiz,
SR EN & ALK IS o ¥ X 7 LA VIETERE W ASRRD D28, BEIZIZA SN o7z,

PD =/8—F >V UK, NIA=7—%7%L

#
I
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Pathogenesis of Parkinson’s Disease

* %, x4 Etienne C. Hirsch, PhD, Peter Jenner, PhD, DSc, FRPharmS, and Serge Przedborski, MD, PhD

*Université Pierre et Marie Curie-Paris 06, Centre de Recherche de I'lnstitut du Cerveau et de la Moélle Epiniére, Hopital de la Salpétriére, Paris, France
**nstitut National de la Santé et de la Recherche Médicale, Unité Mixte de Recherche U975, Paris, France
#*Centre National de la Recherche Scientifique, Unité Mixte de Recherche 7225, Paris, France

N=F 0 UIRIZ L K AR ON D ATIE D MRS T
HBHY, ZOWRRIAREMIAN LTI THL, BIIEDOL
Th, N=F Y VROMBEEVERINE, Ml AR
e & I BB O Z A AT G- $ 568 E 2 5
NTwWb, AEAEMETEE LT, Ibar FYT70E
KT ANF—FELEDEAL, ANTTLDEAFTAY T AD
MEIRE, I hay P TR E % SRR ST

OKEYWORD© K/SX>=31—0O,

>:.>:.

E R,

Movement Disorders, Vol. 28, No. 1, 2013, pp. 24-30

Who FEMI B AEE & L CiE, 3 2 7 4 —)b K (misfold)
EVEOT ) & CRRBER AR SIEN T L, FRIES
NTVBINLOERD, N—=F Y VIFIZBIT 2l
FEILIREEA XY FDOEHF AR — FIZLDGl&RI
NBZEDTRBEN, /S—F 2 VI BB R 2 hke
PREEFRLEZAT ) ICIHBOEH M HE S22 2 Ve H
Abhb,

INIVNUT, AT F—ILR (misfold) EBE

Figure 1 N—F2V2RICHF SRRV HRRERIHES & JOIFHMRERIEF ICEDHRMEA X2 MOZERFHAT — NOFERTH
BlEaRTR, JIICIFEERNEEE LT I NIV RUTFOERTIRIINF—ELEDR(, DT LDRAF AR AOFEHRE,
IPAVRUPREEGBESZRUc. SN IV NUTOIXINF—EES LOBINRB 2 XE T 2EEFOLIEL BEAT I/ FN—2—
PGC-la lc KW SN D, N—F2VNRTIEPGCloa DEEFH SN THY, TOREAE LT, PARIS &FIEND, Parkin CHEEME

BI2EEOEREDPEAOND. RIBSN TV 2 IERREENHEREICIE

IATA—ILR (misfold) BEEED T F VREE PHERED

HB. INEPEENICES L THEMRIEDIBEY, TOETHIEKRT D, JORDBEENBEEDID, /N—F 2V VKRDRKEEE—D

AR AICKUPRLER/ZITBIEE B S ISR THD EEZE A OND.,
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Parkinson’s Disease Duration Determines Effect of Dopaminergic Therapy on

Ventral Striatum Function

*Alex A. MacDonald, BSc, Oury Monchi, PhD, Ken N. Seergobin, MSc, Hooman Ganjavi, MD, PhD, Ruzbeh Tamjeedi, BA, and

Penny A. MacDonald, MD, PhD

*Department of Psychology, McGill University, Montreal, Quebec, Canada

R N—3 > V%5 (Parkinson’s disease; PD) @ Z8H1EkRE
BEET0 9 2 B3I U FEHRE O R RITIZRR AR RE O Bl
HIZX o TENALNLDS, ZHUIMEBEICBIT AN
PERNIVOEMIED L V)LD D, Fr DR
DOV THGE L7z BB O F 83 VMR Z
VDT B &, WHREAAD K83 V/RZ LSRR R HE
Cho THNEFHIIIC, FEICHMI PD TIE, WMWY
D B33 AEEERIIZ R 72w Bt EREOR
I Nl & 15 2 R e WX 45 317 {3 A E SR T -3 U S
FLTWALDOD PN UAiFIC LV gEEL, —75, W
BB SRR L3 2 MBI ARAT 3 % AR Bk R 1, 3
#l off FEICIZIER TH > TH F2XI VHiFICL ) BALT
CLDTMEND, BBEDO/IY—VOFERE LTIE, M
FRGRAAENE O S BYE RIS b CTHH % 51 2 i1 5
B2 LT, R8I AU B 2 IE BRI X ) SR
ENDWFEIRCTIIH ARG LD ENEZONDS, L
ML, PDDSHEATT BIoN, JEMBETFOLLHTE S,
ZORE, I E S hE S 9 2 I s (I A S
) 1K D FETSNLRARERRICHEL, FBEIEET S
CEDTHEND, RIFFETIE, BRI MR SAR OB 578

OKEYWORD © /S—F> V¥R, 2B, #REME NI,

105

p<0.05%

p <0.05*

100

=0.055
95 P T T

90 I

85

80 1

75

70

Total trials to task completion

65

60

Early PD Late PD Control
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RO HNTV L WMIHAE 2 Vv, iz~ v F 3700
HaEaEl LT, B GBE 5 4 B I UVETH (8
JiE 5 4E ) PD EH DGR F/¥ I Y EENIESEA on Kb
IO off RIS L 720 FllS 2L LY, FM PD BH
T, A - UHBE PR E O BERUE,  EA off BFICIXE
WTHoTZHFINI VHIFIFNTEAL L 720 WA 512
HEAT L 72 PD B T, A3 - S BE Pk 28 o iR,
X HEBES X O EH off FEOHL I PD BH LD S AR TH -
720 7z, AT PD B OIS EGARIL B8 EH)
PEFEFNC L 0B, Bl R8I Vg GRS —
BT BT A D HNT2 L L, T PD EHIZB VT,
DEARRE ! PN U g HEE TSt e AR KL 3 AR e
L7223, #7383 L e o 726

MAAGEMIER : XhOBE LRI TR E TS T SV,

1. Dauer W, Przedborski S. Parkinson’s disease: mechanisms and mod-
els. Neuron 2003;39:889-909.

2. Cools R. Dopaminergic modulation of cognitive function-implications
for L-DOPA treatment in Parkinson’s disease. Neurosci Biobehav Rev
2006;30:1-23.

3. Gotham AM, Brown RG, Marsden CD. ‘Frontal’ cognitive function
in patients with Parkinson’s disease ‘on” and ‘off’ levodopa. Brain
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KBRS A

Figure 2 FRETTICELFEHTEE. EH on Kk JOEH off BEO™m*E
Bty avIicslI2RH GERH) SXOETH GF8) PDEELST
ICHEBHWEREICDVWVTRT . MBHEREIIVThOLZY >3 > TEH NI VHTR
w2 IR0l ¥y FEH/z PD BEDEH on/off JRICHIGESE TRLTW
%o TT—N—EFIHEDREREETRT .
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FREPREIRFEBLRI D23 — 3 2V VIRICE T Bl BREe X P&

Him XAk (NEDICES)

Rate of Cognitive Decline in Premotor Parkinson’s Disease: A Prospective Study (NEDICES)

* ¥ xxk 1445 A lyaro Sanchez-Ferro, MD, Juliin Benito-Leon, MD, PhD, Elan D. Louis, MD, MSc, Alex J. Mitchell, MRCPsych,
José Antonio Molina-Arjona, MD, PhD, Rocio Trincado, MA, Alberto Villarejo, MD, PhD, and Félix Bermejo-Pareja, MD, PhD

*Department of Neurology, University Hospital “12 de Octubre,” Madrid, Spain

**Department of Medicine, Faculty of Medicine, Complutense University, Madrid, Spain
***Centro de Investigacion Biomédica en Red sobre Enfermedades Neurodegenerativas, Madrid, Spain

Rk Instituto de Salud Carlos III, Madrid, Spain

INFTOMIET, /S—F v V) (Parkinson’s disease;
PD) DR HNIBIT 2 BHMBERK T AEIE SN T b, &
DB T OGS 2 D%, 72, T ORMMEGE
KT D HELT2S PD OB REIRFE BT ORI 49 % DA
BT DWW TIEA TH A, Neurological Disorders in
Central Spain (NEDICES) =7 — b Eifi# (65 i&LL 1)
ARG, HIBAERIZHED KM & B E TV, RO 3 HE
TRAMBEREAC TR E A R L7z T742bH, (1) PDTH
WESIE OXTIEREE, (2) PD OBWiAHEE L BB (R
ER B UG 0> 1994 ~ 1995 412 PD & M), (3) EBpAEIR
FEBLHT > PD BARE GRERFAAARAIZIZ PD BT S o
7oh3, JBBRFATREO 1997 ~ 1998 4E1C PD L) TH 5,
ARHERIZ BT % 2 [ o 3k ek (2 37 3 H @ Mini-Mental
State Examination (37-MMSE) % F2iti L 72, it HE#E 2,429
W% & OB 2,487 B (4R, 72.8 + 6.0 %) 1213, )

Movement Disorders, Vol. 28, No. 2, 2013, pp. 161-168

SEIRFEBLHT O PD EBI 21 B & PD 25 Wikl i 1l 37 BiASEr
FNszo REEBALGEF O 37-MMSE O3 2 3713, PD %
T fifl 7 i 5 C 28.5 = 4.7, EENREIRZEBLRT O PD JEHI T
281 * 4.6, WHAHET 29.9 + 50 TH 72 (p = 0.046), 34
E OB ERFA IR Y, PD 2 Wi i BT ld 37-MMSE A
aATIZ24 £ 46 KA YV FOKT D S, EERERFES
Hi PDEBI 0.2 £ 41 KA ¥ b B LU IEEED 0340 K
AV FDETERRTHETH -7 (Kruskal-Wallis #i7E,
p = 0.03)s NEDICES 27— MIB\WT, PD iZWifk & i
BIOFRIABEREMRA A 2 7 1%, EBEERFE BT O PD JERI B
LU IR 100 2 @ CICT L Qv iz, EEpEIRTE B
Hi O PD EFI B X O IERELC BT % BRI EE O T i 1%
FRECTH 720 FHOT =500, EEhEIRIEHE O
PD IZBW T EBMFEARSRE DI TIXE L W2 L AVRIE
b,

O KEY WORD © =RiItgee, midE. mF N—F2 V2K BEERFERIMNOER, tEERICEDIHR



Table 2 EBIfFEHRD 37-MMSE A7 DET

Controls (n = 2429) Premotor PD cases (n = 21) Prevalent PD cases (n = 37)

All participants
Age strata
Tertile 1 (<68)
Tertile 2 (69-75)
Tertile 3 (>76)

0.3 [0.0] = 4.0 02 [-1.0] = 4.1 241.0] = 46
0.1 [0.0] = 3.8 (66.6 = 1.1)
0.1 [0.0] = 3.7 (71.7 = 2.0)

0.3[0.0] = 4.1 (80.8 = 3.9)

—23[-4.0] = 2.9 (67.0 = 1.0)
1.0 [1.0] = 3.8 (71.7= 2.1)
0.4 [-1.0] = 45 (81.1 = 3.8)

9.0 [9.0] = NA (68.0 = NA)
1.7 [0.0] = 4.4 (71.7 = 2.0)
3.0 [2.0] + 4.7 (80.0 =+ 3.1)

Sex strata
Male 0.2 [0.0] = 4.0 1.5[2.0] = 4.0 1.6 [1.0] = 3.2
Female 0.3 10.0] = 39 —0.8 [-2.0] = 3.9 291[2.0] = 5.3
Educational level strata
IIliterate 0.0 [0.0] = 44 0.0 [2.0] = 4.3 3.4[35] =23
Can read and write 0.3 [0.0] = 4.0 1.41[2.0] = 47 1.6 [1.5] = 3.7
Primary studies 0.1 [0.0] = 3.6 —-1.7 [-2.0] = 21 1.6 [0.0] = 5.2
>Secondary studies 0.6 [0.0] = 4.3 1.5[1.5] = 6.4 7.0[5.0] = 8.2
Depressive symptoms or
antidepressant use strata
Yes 0.3 [0.0] = 4.0 0.8[-2.0] = 5.8 3.7 [4.0] = 47
No 0.3 0.0] = 4.0 0.2[1.0] = 36 1.5[1.0] = 4.4
Medications with central nervous
system effects strata
Yes 0.51[0.0] = 3.8 1.8 [2.0] + 6.2 3.11[3.0] = 5.3
No 0.3 [0.0] = 4.0 —-02[-1.0] = 35 21 [1.0] = 4.3
Geographical area strata
Las Margaritas 0.4 [0.0] = 4.0 0.5[0.0] = 5.0 1.8 [3.5] = 3.9
Lista 0.2 [0.0] = 4.0 —-0.2[-2.0] = 3.0 3.710.0] = 6.8
Arévalo 0.4 [0.0] = 4.0 0.1 [0.0] = 4.1 2.1 [1.0] = 3.8

FIgfE (Y] £ BEERAEB L OHIE (%) 2Rd. AOME,

FRERPHIAIE O 37-MMSE A 2 7 ANBERASIED 37-MMSE 227 X 1) 1K

Wk (Thbh, 2a70UE) 2RT. EOHIWIND A T7OEKT (Thbb, REBIMGERO 37-MMSE > BHRATERED 37-MMSE)
ZRTo NA = 48T (COMOBEZEZLFIOATHY, EEFAIEINTELRD o7 KFEMBOIHMNOREZE, ZORBIET 55
BB OER O B FEAETH S, TNOOMEIL, WHEBIFEOERA 3 DDEMFGICBV UL HBETH -2 L EHIRL TV A,

Table 3 BIHHEZEHD 37-MMSE 727 DET

Controls (n = 2429) Premotor PD cases (= 21) Prevalent PD cases (= 37) P value
Orientation (10 points) 0.3 (0.0) = 1.3 0.5 (0.0) = 1.1 1.2 (1.0) = 2.0 .001
Immediate recall (3 points) 0.0 (0.0) = 0.4 0.0 (0.0) = 0.0 —-0.1 (0.0) = 0.2 43
Attention and calculation (10 points) —0.1 (0.0) = 26 0.0 (0.0) = 2.8 0.4 (0.0) = 2.8 .53
Delayed recall (3 points) 0.1 (0.0 = 1.2 —0.2 (0.0) = 1.2 0.3(0.00 =1.2 .29
Language (9 points) 0.0 (0.00 = 1.3 -0.3(0.00 =15 0.6 (0.0) = 1.1 .012
Copying (2 points) 0.1 (0.0) £ 0.7 0.3 (0.0) = 0.6 0.1 (0.0) = 0.9 .16

S (hgefi) + SD 2R3, IEOfEIZVTId MMSE A2 7 DK F 2 7R~9,

F— % OHEEIZIX Kruskal-Wallis BUE % JV 726
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LE—/MMRICET S B 7IuAS Fid
TV INA 2 — iRk DN & BEd 5

B-Amyloid in Lewy Body Disease Is Related to Alzheimer’s Disease-Like Atrophy

***Hitoshi Shimada, MD, PhD, Hitoshi Shinotoh, MD, PhD, Shigeki Hirano, MD, PhD, Michie Miyoshi, MD, PhD,
Koichi Sato, MD, PhD, Noriko Tanaka, MD, PhD, Tsuneyoshi Ota, MD, PhD, Kiyoshi Fukushi, PhD, Toshiaki Irie, PhD,
Hiroshi Ito, MD, PhD, Makoto Higuchi, MD, PhD, Satoshi Kuwabara, MD, PhD, and Tetsuya Suhara, MD, PhD

*Molecular Imaging Center, Molecular Neuroimaging Program, National Institute of Radiological Sciences, Chiba, Japan
**Section for Human Neurophysiology, Research Center for Frontier Medical Engineering, Chiba University, Chiba, Japan

AWFROHME, 7 I8 FIEEDPLE—/MEHIZBIT S
TV NA < —9% (Alzheimer’s disease; AD) Hf D K Fz
BEMCET 20 B2 a 3528 Th b iR E 3,
FRAVEZ M L ¥ —/METEE 15 81 (8 flIX L € —/Mk
RIZRAE (dementia with Lewy body; DLB), 7 BlidF2HME
ZPED 28—F v V9% (Parkinson’s disease with dementia;
PDD)J, AD % 13 fl, #EX M 1761 TH o720 i,
P38 L O Mini-Mental State Examination X 2 7 % BE
MTYy F 8872, TRTOPEHHIZBNT, M7 3IT
A Nk oW E % HIY & L 72 2C-Pittshurgh Compound B
(PIB) X% PET A% v ¥ B XU =KIC T1 5 MRI %
FE L7z IRHEARIEERZ BV - R=Z - BT 5 A b
V= CHERE L7z BIOAEREMT 905 L7z DLB/PDD f&
H 15 BITIL 40%A57 S0 A FEEETH o720k L, AD

OKEYWORDO RI&J) - - RX—Z - FILTHXKNJ—,

TILYINA~X—/, 704 KPET
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BEIEBHT IoA FBEETHY, BENEHICTID
A PRIV R A »72. 7 I 84 B DLB/PDD B3
BIUAD EHTIE, Gl IS e & SB35 X OVHTE
HIZEDOTHBT 2 EEN/ Sy — Va0 bh, KE
EMiDATD B2%NEBL TnWize —F, 73Iu4 FEaN%
DLB/PDD ##H Tld, AL I L CHEREE
Hil3FRO LN ap o 7o WA QIR FVE AR, EHE
HETE L IR L7284, 7 3 v A4 FB% DLB/PDD B L O
AD BT 26%, 7 I 14 N DLB/PDD #T 10%4% T L
Tz RUFFEDOK KA S, DLB/PDD BHIIBITAHT 3
04 Nk L AD RN ZEHG & B35 2 LAVRIE E N5,
74 FISHT5RHIAMA%ZITH) LT, TIEA Nk
#% £ DLB/PDD & D AD #kZEHi% TH £ 72 1BET
ELMREED D %o

L E—/MFEIERAE, SRAEZHF D /I—F 2V 2R,

N.S.
p=0030 p=0.041

35  -255%  -102% = -25.8%
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Figure 1 3 DDEBFEXR
B & @O B T "C-Pittsburgh
Compound B (PIB) EX V) 3iA &
HEHB U FRRET/S T X Ny o
<v~/, AD, PIB (+) (72O«
N 1) DLB/PDD # KO PIB
(- (Z7xAa- Ni%) DLB/PDD
DEBEICHNT, BENREE
OB TF7 I 04 RILBEDIEE
ThH2PHBRBUEDPBEICER
L7=sEE z &% L7 (family-
wise error & f1E, p < 0.05,
extent threshold > 200).

Figure 2 3 DDBHEREXIR
BHEOBTIREEREZLE®RL
TERRETRY/N A Ny Iy,
(A) AD, PB (+) (7204 KB
%) DLB/PDD KU PIB (-) (7
0 NpetE) DLB/PDD D%
BICBVWT, BEXRBECOL
BTIREERBEOETHPRDHS
h 7= 8 i3 (false discovery
rate &k, p < 0.05, extent
threshold > 400). (B) #E&EX%t
BEECOLERICEWVWTPB #)
(7204 N4 DLB/PDD #f
(BB) BLOADE (F&) T

BREBDRD DN/ tEE
DNEE (EE).
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The Spectrum of Cognitive Disorders in Parkinson’s Disease: A Data-Driven Approach

**#*Kathy Dujardin, PhD, Albert F.G. Leentjens, MD, PhD, Carole Langlois, MSc, Anja J.H. Moonen, MSc, Annelien A. Duits, PhD,

Anne-Sophie Carette, MSc, and Alain Duhamel, PhD

*Laboratoire de Neurosciences Fonctionnelles et Pathologies, University of Lille 2, EA4559, Lille, France
**Neurology and Movement Disorders Department, Lille University Medical Center, Lille, France

KIFFEDHIE, 73—F >V > (Parkinson’s disease; PD)
(2B BB E O A 2R N2, T—5TEOT T
O—FE2HWTHET S22 THD, FMOEBREEL
¥ — 2 1aik o PD % 558 1 (1) —)v 1403 B, <— A b
Je b 155 6l) xRl L, MR OHAWAOR R E
ETNVICKDE T TR —IT Lo 77 A5 =83, I
PRI BTV B X 03D o G421 35 ¥ (cubic cluster
criterion, pseudo F #% 514, total squared correlation ratio (R?)]
WCEWPsE L7z, 79 A5 — D5 EHCET 2 B %3l § %
720, PERHBIMENT (factorial discriminant analysis) % 5%
MiL7z0 FLARERAE WV, £7 A5 —OFE S HITHR
L7200 527925 —EFVHEIRE OBEMED R D &
EEZONIZ, TO5ODrFAY—LiE, (1) #AbEHE
IEFEH (1939%), (2) RRAHBEEFII RS, BEORM
WLHEFEAL T (mental slowing) 233 55 HBHE (41.29%),
(3) FMBEREEROR R OB T AN, FHilich

O KEYWORD © RBH. 178, FBEVE 2 5 AX—fFf

Table 1

Attention and Verbal episodic

Global efficiency working memory memory

Grober and

Executive functions

Stroop task®

Movement Disorders, Vol. 28, No. 2, 2013, pp. 183-189

(recognition memory) % B < B AIBEREFIRICBEEA D 5
BE (1293%), (4) SEORAMLBEEEMT, FAtEE
EROWMFALT, FetE % & o il ABERE SRk o 5 B i 5
BHhLNDEHE (23.88%), (5) AARHEREFIRICE DO
THIEOREND 2 EH (251%) ThHolz ibdkhk

WEARE, hors 2y —0BHE KL, FERIERIC
KL, ERBBEE LT AR Er o720 RFEDIHOD
7A=Y HHEEL, D 20o07 A5 —DEH
WZHA, EBERA L D EETH Y, BRHIREL, &
BOBMBEN LD LBD SN2 mBICET 75 A5 —
T, KEBGOBEITRRAGEDFED STz KRS
PD HH OFRAGERIC B A E AR S, R8I
PERE SIS C LRI RV BE I ASR20 B L 2 R SIS REIE 5
BZhD, ELOTHEIREEINLEHET, L ThHs
CENEAT BNz,

T2 AR —DERICAVc—EDRAMEEEEL

Speed of
processing

Visuo-spatial abilities?

Construction subscale of
the Mattis DRS

Buschke 16-item

Oral trail making Test®

MMSE pentagons

Lille WAIS-R free/cued word - SDMT
forward digit | leaming and recall | Phonemic fluency (number of
span test® words beginning by “P” in 60s) Clock drawing
MMSE Semantic fluency (animals in 60s)
WAIS-R Stroop task® Clock copying
back;v;;g digit Trail making Test® S Clock drawing
Maastricht RAVLT? WAIS-R symbol

Phonemic fluency (number of words
beginning by “F” in 60s)

substitution test Visual and object spatial

Semantic fluency (animals in 60s)

perception test

MMSE = Mini Mental State Examination, WAIS-R =7 =7 A J — i NHIREMATCLET I (Wechsler for Adults Intelligence Scale-Revised), RAVLT =
LA R S5 E A (Rey auditory verbal learning test), SDMT = Symbol Digit Modalities Test, DRS = FRHHEFFMINE (dementia rating

scale)

NS DORATIE, KD IDOD/8F A—=F THEEZFEL 720 T4bb, ELHEBEINZZHHOHEE (FTRTOFHAERTICBVWTIEL
CHMPA SN HEEOBRE R L-HEORE), BEFARTICBWTIELL Bl S hzEEosa (EL L Hlifd shzm 5/

YA MROEHOKE), Hi2 (recognition) [EE (HVY /&L) THhb.

PREIE, TR (TS0t (FrEnsl]) /o itboist (IrERE)) B LOTHEE OB X DI L7,
CifAEE, FMkME (lexibility) #5%L (V8— b B OFTEERER] / 78— b A OFFERER) 12X 0 FFEAMi L 720
SENZThOMRRETEE L REEZBL, WMk [BEHY |/ [BEER L] THHEL 72,



Table 2 ZE(CIHRDIEZMIRED Y AR —RITTRESN/Z S5 DOBEY T I —T D&
n All Group 1 Group 2 Group 3 Group 4 Group 5

Number of subjects (%) 557 — 108 (19.39) 230 (41.29) 72 (12.93) 133 (23.88) 14 (2.51)
Score on MMSE (of 30) 523 27.09 (2.54) 28.48 (1.44**° 28.11 (1.70)**° 26.35 (1.99)'%° 25.21 (2.94)'2  23.43 (2.62)'®
WAIS-R forward digit recall (of 14) 488 6.27 (1.88)  7.36 (1.78)% 655 (1.71)"**° 555 (1.66)'> 543 (1.76)'>  5.07 (1.69)'?
WAIS-R backward digit recall (of 14) 488 5.08 (1.83)  6.19 (1.74)%**5 538 (1.76)'**5 4.30 (1.38)'2  4.28 (1.68)'2  3.79 (1.05)"?
Verbal episodic memory 557 55 (16) 65 (12)234° 60 (12)'% 46 (12)'%® 43 (14)'% 31 (11)12%

immediate free recall (%)
Verbal episodic memory 557 60 (21) 72 (16)%%° 67 (17)%% 53 (18)'?° 47 (21)? 32 (11)'%

delayed free recall (%)
Verbal episodic memory recognition 557 8.96 1.85% 435 13.89 18.80'2 21.43

(% of impaired patients)
Stroop: interference index 557 2.06 (0.73)  1.68 (0.29)%%° 1.88 (0.44)'*° 220 (0.76)'>  2.50 (0.96)'>  3.01 (1.06)2
Stroop: number of errors 557 4.40 (6.52)  1.03 (1.60)* 1.95 (2.44)'3% 626 (5.27)'®° 7.66 (6.22)'®  25.64 (6.16)'**
Trail Making Test: flexibility index 557 3.88 (2.76) 275 (1.21%% 331 (1.75% 555 (3.86)'2" 4.35(2.96)'®  9.03 (5.25)'3
Phonemic fluency (number of words in 60 s) 457 12.26 (5.03) 15.07 (4.80)**° 14.16 (4.44°%*° 9.21 3.77)'> 912 (362"  6.86 (3.80)'2
Semantic fluency (number of words in 60 s) 556 17.66 (6.51) 22.88 (5.34)%3%° 20.30 (4.85)"**° 11.58 (3.32)'%® 13.17 (4.88)'® 8.43 (2.50)'%**
Symbol substitution test 536 35.56 (14.19) 56.12 (7.61)3% 38.13 (5.98)'**° 32.29 (4.66)'** 18.68 (5.17)'% 11.86 (6.89)'%**

(correct substitutions in 90 s)
Visual abilities (% of impaired patients) 557 14.16 3.70%% 6.96% 15.28' 30.08"2 50.00'2

BT Yy — Nt (recognition) RE RS (BHEODH 2 EHHELHRR) ZhE, Pl (BERE 2587 £13721—%

WL, AERBERIRO LNz (Kruskal-Wallis 17, p < 0.05), FAIETH BRI ADTRD LN,

PR EBTORT (B

FRABESRDOONTMETRT ) niE, M T AL L CRHMEETH - -BIgETH %5, MMSE = Mini Mental State Examination,
FTHL (Wechsler for Adults Intelligence Scale-Revised)

WAIS-R =77 = 7 25— NJNREMAR UL

Table3 HEENZ5DDITAX—D

d6 2

HF, ERREVISH, JBROBH

B3R

n All Group 1 Group 2 Group 3 Group 4 Group 5
Age? 557  63.42 (9.23) 57.14 (8.57°*%  62.35 (8.84)'*°  65.69 (7.75)" 68.40 (7.80)'>  69.93 (6.49)'?
Sex ratio (% male) 557  60.75 60.19 60.87 62.50 60.15 57.14
Years of formal education® 557 11.15 (3.31) 12.96 (3.38)2*  11.40 3.17)"** 10.08 (2.45)'%  10.03 3.29)'>  9.50 (2.03)'
Disease duration (y)? 556 8.19 (6.38)  6.40 (548  7.13(5.76)°*°  10.10 (6.86)'>  10.02 (6.99)'>  12.32 (6.11)"?
Score at the UPDRS part 3° 489 20.10 (9.99) 16.24 (8.33°**°  18.10 (8.86)**  24.16 (10.79)'2  25.08 (10.64)'%  24.44 (6.41)'
Hoehn & Yahr Stage (median)? 547  2.50 2.00%° 2.00%° 3.00" 3.00" 3.00"
IADL (% of patients with full autonomy)® 532  40.71 61.7634° 48.893% 29.17'2 17.65'2 7.14"
% Postural instability® 535 42.35 28.85%4° 32.30% 59.72'2 59.66'2 71.43'
% Dysarthria 538  36.92 33.33 34.96 40.27 41.33 35.72
% Dyskinesia 536 29.24 34.29 23.45 36.11 30.25 42.86
% Dementia® 557 12.37 0.00%° 1.30%% 16.67'%° 32.33'% 78571334
% Hallucinations? 553  20.04 13.20* 16.52* 19.45 30.54'2 35.71
% Depression? 556 39.50 35.19* 30.874 41,67 54.55'2 64.28
% Apathy* 538 32.47 12.49%34 26.55' 43,05 52.46'2 50.01"
% REM sleep behavior disorders 403  32.01 26.47 32.12 25.00 39.77 42.86
% High Blood Pressure* 557  24.37 13.89* 26.09 19.44 30.83¢ 35.71
% Hyperlipidemia 462 26.78 22.22 31.89 25.00 24.75 14.29
% Diabetes 557 7.35 3.70 7.39 6.94 11.28 0.00
% Familial history of dementia 534 11.40 13.40 12.95 9.86 7.81 14.29
% Familial history of Parkinson’s disease 543 18.38 24.51 17.70 14.08 18.46 714
% L-Dopa* 557  72.94 58.33% 68.26% 86.11'2 84.96'2 85.71
% Agonist® 557 49.28 61.11% 55.224 45.83 34.59"2 21.43'
% NMDA 557  20.61 27.78 18.26 12.50 22.56 21.43
% MAO-B inhibitor 557  8.96 1.1 10.43 8.33 5.26 0.00
% COMT inhibitor? 557  29.96 26.85 24.78° 43,062 31.58 57.14
% Surgery® 557 1147 5.56° 7.83° 22.22'2 15.79 21.43
% Antidepressive drug* 557 16.85 9.26 14.78 23.61 21.80 28.57
% Benzodiazepine 557  15.05 19.55 11.74 16.67 19.55 14.29
% Antipsychotic? 557  2.51 0.00 1.74 5.56 3.01 14.29
% AchE inhibitor® 557 3.05 0.00* 1.30* 1.39 8.27'2 14.29

CHEGHAER (p<005). FHRILBTHBRENAESRD SNINE, I EHTTORT (FRTFIIAEENRDONTMHEZRT ). nid,
MY BEBICE L TR RE T - - BIE M 8TH 5. UPDRS = Unified Parkinson’s Disease Rating Scale, IADL = T-Bf¥ H % A iG 1k,
NMDA = N- X F )L -D- 7 Z/87 ¥ /[ (N-methyl-D-aspartate), MAO-B =€/ 7 I v+ ¥ % —+¥ B (monoamine oxydase B), COMT =
AT A=) -0- AF)IV T A7 x5—+E (catechol-O-methyl transferase), AchE =7t F )L 21) ¥ T X7 5—+E (acetylcholinesterase)
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Brain Iron Deposition in Essential Tremor: A Quantitative 3-Tesla Magnetic Resonance

Imaging Study

*Fabiana Novellino, MD, Andrea Cherubini, PhD, Carmelina Chiriaco, PhD, Maurizio Morelli, MD, Maria Salsone, MD,

Gennarina Arabia, MD, MSc, and Aldo Quattrone, MD

*Neuroimaging Research Unit, National Research Council, Catanzaro, Italy

PR PR - IS K OV IR e i | 20k ) BN R E AR DS, W<
DD THSPICENT WD, REMIREK (essential
tremor; ET) TiZ, TOMEICHTATF— B ESLA T
v, REFFEOHMIE, ET BEORMHNKE R E &1
MRI T2* AR EE IS K D RET 9§62 &L TH B, ET
BHE 24 Bl XL OMEZ ~ v F S8 72l H T IR BB 25
Blaextf e L, STMRI A% ¥ F—% W THE L7
MRI 70 b 3 —ui2id, FEROWGET —7 2 AB IO
IR T2x AR RN 8 & W 7ze 2R 7 2V o

O KEY WORD © AREIHIRE, % T2* SEAEFRERAE

A
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R MMk EER BEBIOHERIRED T2 HICHE
ZEED SNz (p <0001, JERIE). Wik E KT,
2 B IC$ 5 family-wise-error (FWE) flilEAd, A
BRI SR TW2 (p<005), AIFZEICEY, ETH
BB LN EROBIMEZIRT ZE T ¥ ADHD T
Bohize SRIOFERDS, N 1 /NREE LA O E B3R,
AR B IR ET ISR G- L T 2 W Rtk AvRme &
b,

Table1 ETBEDQ T2 EICAEE HRECOHE)
B BN RBERI RIS

Coordinates®

Cluster extent

Area X y z (uncorrected)  z-Score
Right pallidum 20 —6 —6 330 5.39°
Left pallidum —18 —4 —6 291 5.20°
Right substantia nigra 12 -22 12 144 4.87
Left substantia nigra -12 -22 18 66 421
Right dentate 12 54 38 20 3.47

HEME p <0001 1230,
APERE LS MINT R fip

PFWE #i1E# D p < 0.05 DA FEPERME 2 A L T 7258,
ET = AREEMEIRE, MNI = Montreal Neurological Institute, FWE =

family-wise-error



Figure 1 A:#k&87D. FevyFSEL@EERBRELVD ET BB THRRICED DML (o <0001, FHMHE T=329). R2*
(1/T2% BfI:s") EREEHZIFEET VT —bEICERTERRL, FATAADTICMNI ERZRT. BRI LR TIE, mRARE

K RESLOCAEKIKOBKSBICEREDRO ONE. B MRBKICEI2EREIL SELIRICEHT S FWEHERDHET SN
(T=531).
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SHANEY A7 DHHIN—F V) VIHIZBIT 5
B7IuAf FEEHRYRETE / 1y

B-Amyloid and Postural Instability and Gait Difficulty in Parkinson’s Disease at Risk

for Dementia

*Martijn L.T.M. Miiller, PhD, Kirk A. Frey, MD, PhD, Myria Petrou, MA, MBChB, MS, Vikas Kotagal, MD, Robert A. Koeppe, PhD,

Roger L. Albin, MD, and Nicolaas I. Bohnen, MD, PhD

*Departments of Radiology, University of Michigan, Ann Arbor, Michigan, USA

=% 9% (Parkinson’s disease; PD) (23313 % i
T, BEREER PRI AR 2 — 1 v O IR
T 505, LHIUREEDS L ORATHEE (postural instability
and gait difficulty; PIGD) 1 K783 R PEIRHI~ O R
P, PIGD OFTHIZ, PD 2B 2 7251iE (dementia
in Parkinson’s disease; PDD) FH DY A7 HTFTH H %,
INOHDOBEI NS, Ik B0 2 KR
EEEED—HTH LI RREN b, T TIEPET
ZHCIARBNE 2 I L, RRAEY 22 Dd 5 PD B
WBWT, HEEDB 7 IuAf Fiks (UC-Pittsburgh
Compound B % i\ CHif§fk) I L OHREMSMAR /83~
fEBh M = 2 — v > O i (“C-dihydrotetrabenazine % Hi\v»
THif§Mk) &, PIGD Jie tRH i BE & o Bl % #RaT L 720
PD [ 44 61 (0 11 B, J31% 33 1, 4Ei#:69.5 + 6.6 ik,
JEFHEIRORERYI 0 7.0 = 484E, 34 Hoehn and Yahr

OKEYWORD © /S—F>VUX2fR B7IOAK, KNI,

ZThk (MDS-UPDRS)
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(HY) 9%l : 27 = 05) ZXRIHIWTERERZ 1T\, #eERe
I3 PET, Unified Parkinson’s Disease Rating Scale (UPDRS)
@ Movement Disorder Society SLETMIZ & % & Bl i K e
J£ 5T fili (MDS-UPDRS), & HI i 7F i R EZ (Dementia
Rating Scale; DRS) 2 & %8l % 52\ ) 720 #IEIG 54T D
A (R%g = 0.147, Faz = 285, p = 0.036), PIGD ® &
SERE LSS, BB “C-Pittsburgh Compound B #& & L~V
DOLFEFFH L TW722% (B = 0.346,t = 2.13,p = 0.039),
# 4tk UC-dihydrotetrabenazine %54, 4E#hi3 & U° DRS #&
AT LAIBIEA e hr o720 BB 7 I 0L FikE O
Jim, “C-Pittsburgh Compound B ##%4 L )L 2MEAil o #i P
WZHo>ThH, BAGEY A7 DdH 5 PD EHIZHIT S PIGD
DOEFEE LH LM 5, ZOFTRIE, PIGD O EBNER
DY A PDD FAED Y A7 HFTh LB % FHIHT 5
dbOEEZLND,

PET, UPDRS ® Movement Disorder Society &



Figure 1 2#8% 44 4517 ""C-Pittsburgh Compound B f&& DRSMAIE KOWEID/ S5 A N w VB, SEIICIHEBEOE
BEChoid BRE ABEESIONBEZECEINAREAOLEIBEEINL, MBS IOBEKRICIE SVIERENLRBE
"C-Pittsburgh Compound B fE&ah@R& 5Nz, RT = A, LT = & LAT = 4M3l, MED = R,

Figure 2 £#EREICHITDHEE "'C-Pittsburgh Compound B f&& & PIGD H 727 EDBEEER Y BiHR, FEOAKZVANES
EAbNBD70Ov NE, B TRT,
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IR ERZALEHIBT %

Cerebrospinal Fluid AB Levels Correlate With Structural Brain Changes in Parkinson’s Disease

***Mona K. Beyer, MD, PhD, Guido Alves, MD, PhD, Kristy S. Hwang, BS, Sona Babakchanian, BS, Kolbjorn S. Bronnick, PhD,
Yi-Yu Chou, MS, Turi O. Dalaker, MD, PhD, Martin W. Kurz, MD, PhD, Jan P. Larsen, MD, PhD, Johanne H. Somme, MD,
Paul M. Thompson, PhD, Ole-Bjgrn Tysnes, MD, PhD, and Liana G. Apostolova, MD, MSCR

*The Norwegian Center for Movement Disorders, Stavanger University Hospital, Stavanger, Norway
**Department of Radiology and Nuclear Medicine, Oslo University Hospital, Oslo, Norway

ParkWest (&, 3E#I A% 5-OFr Bl S —F > 3% (Parkinson’s
disease; PD) BEZXGE L7z Vv 2 —DKHUIE %%l
IR CTH 5o AT R — b OFEABEREIEHR PD(PDCN)
BB IOBRERAEELZMYES PD (PDMCI) EFIZBW
T, AR BRI OO R 7 10 I 25 & I = B K YRR
HHENTWA, KFZETIE, ZNODMEMEILH, K
B (cerebrospinal fluid; CSF) a7 i1 4 F B (amyloid
beta; AB) 3 APsw, APr, %7 (total tau; t-tau), ) VR
1t 7 (phosphorylated tau; p-tau) ¥ & BI#$ % 520
MR U7z SRERBHIAIGC CSF 2 $RIL L 72 ParkWest B 5%
BHOMRI T—% 2, BEBLTUREO=RICT Y
T OVEREERRNT 2 AT o 720 MRS L 72 SR IS PDCN B4
73615 LU PDMCI BE 18 Bl T o720 =N L7z4
HHEINIBWT, CSFHD 32D ARSI TRTB LY
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t-tau DIEFEE L, HINEIL K E ORI E A0 5
7z, PDCN BHHEFTIX, CSFHFD3DDT IuA Koy
W3 _COREES, MNEZRABIUHIAOT Y7 VIR
BEL DA BB RO NIz, CSF H ABs B L U ABs
BREIZOWT, =V Lz BHERICB W TIMR=E %
1B L OHI ALK L DB OMBIAS, PDMCI BHERNCE
WTIEERA L OADOHBNRD SNz, R PD EHD
CSF ' AB R EEIE, MM=EHK (DAHIIC PD (2 31) % 38 H1E
EOBEPBDOLNTWS) LT, L7z25->T,
CSF BLU'MRI v —7 —I&, PD I PE - TR
TRBAGED AL 51 A7 HSE BH OFFE 12D
BEMEDS S Do TIYNA T —IHEIZR Y, CSFH t-tau
B L p-tau R &S L OMICEEIZREO bk
Aoz

OKEYWORD © /S—+>V> ¥k BERMEE BIHRESE (MRD, MEER BF AIME

Table 1 PDCN &H#&EH & PDMCI &% (£ HKU ApoE4 Fv UFEIEFYUTF (TR ICBFD
HRETF, RERAVRE, CSF BEZHOLLE

Variable PDMCI (N = 18) PDCN (N = 73) P Value Variable PDMCI (N = 18) PDCN (N = 73) P Value
Sex (M/F) 10/8 50/23 0.410 Left occipital horn, mm?® 6,251 (954) 5,371 (1,348) 0.011
Age, years 71.7 (6.4) 65.1 (9.9) 0.008 Left whole ventricle, mm® 21,976 (1,588) 20,546 (2341) 0.016
Education mean, years 11.4 (3.4) 11.4 (3.5) 0.940 Right frontal horn, mm® 17,553 (2,666) 15,821 (2,989)  0.027
APOE4 allele present, N (%) 4 (22) 28 (38.4) 0.250 Right temporal horn, mm® 404 (66) 392 (62) 0.480
PD side, R/L/both 14/10/7 61/53/13 0.170 Right occipital horn, mm® 3,696 (1,169) 4,089 (1,050) 0.170
UPDRS motor score 20.8 (9.0) 20.7 (10.3) 0.720 Right whole ventricle, mm® 21,653 (2,967) 20,302 (2,919)  0.083
H & Y on state score 1.9 (0.4) 1.8 (0.6) 0.360
MMSE 26.7 (3.0) 28.3 (1.8) 0.035 ) )
CSF AB38, pg/mL 4172 (262.9)  467.5 277.3)  0.430 A"?ﬁ“:"gge“ AP°E(‘,§ Sl P Value
CSF AB40, pg/mL 5,545.9 (1,422.6) 5,820.2 (2,214.0) 0.840
CSF AB42, pg/mL 363.0 (1694)  363.3 (2082)  0.700 CSF AB38 pg/mL 4835 (255.5) 433.3 (267.8) 0.240
CSF t-tau, pg/mL 227.3 (84.6) 221.2 (127.5) 0.260
CSF AR40 pg/mL  6,082.1 (2,018.4)  5,550.3 (2,036.9) 0.391
CSF p-tau, pg/mL 53.1 (24.6) 58.3 (37.4) 0.860
f 3 CSF A42 pg/mL  350.1 (195.7) 358.4 (181.8) 0.842
Left hippocampus, mm 4,603 (909) 4,897 (866) 0.210
. ; 3 CSF t-tau pg/mL 231.5 (111.4) 211.8 (118.1) 0.386
Right hippocampus, mm 4,654 (992) 4,868 (791) 0.330 CSF p-t ml 614 (336 546 (36.4 0.275
Left frontal hom, mm® 15461 (1,217) 14039 (1,316)  0.130 p-tau pg/m 4 (338) 6 (36.4) :
Left temporal hom, mm® 265 (63) 237 (45) 0.180

fEIZFIME (BRERA) TRd. pfHld, SmEEKIZOWTIR 2 BAR tE, Wil owWTid *METHEN L7 27T —E%KF 2133k
ERGAOZEHTIE, Kruskal-Wallis 1% 8 X UF Mann-Whitney #E % 720 KED p A E LR 2R,



Figure 1 7—ILU/c2BEEFZMRIC, MEOT D7)
CEM, R 7ARUREHESEERTE (apolipoprotein E4
genotype; ApoE4), BH&ERZ (white-matter hyperintensities;
WMH) &DEEZRYT 3D XYY 7. ENXXIVSEEME, A/3%IL
ISHEEERT Y T Thd, et~y 7OFRBELIORGBREE
[SETENBEREETRT (b <0.01),

Figure 2 7—ILL/z2BEEFEHNRIC. CSFFRABBLVE
BRUBEEMEOS D7 IIVEHEOBEEZRY 3D Yy 7, /8
FINFBEME, ANXIVIEEEEZRT VY T Thd, Hetvy
TORBEIOCEBRFEIHIALHEREEZRT (b <0.01),
TNTORBRICDNTHERR, Fivd KU ApoE4 THILE.
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Prospective Cohort Study of Impulse Control Disorders in Parkinson’s Disease

*Jesse Bastiaens, BA, Benjamin J. Dorfman, BA, Paul J. Christos, DrPH, MS, and Melissa J. Nirenberg, MD, PhD

*Department of Neurology and Neuroscience, Weill Cornell Medical College, New York, New York, USA

B B I 9 (impulse control disorder; ICD) (&, 7¥—%
> 9% (Parkinson’s disease; PD) 12xf 35 K 283 7T
SAMBEOREL 2D ) 2EWEHTH 205, TOFRAE,
FEBLIOYAZWFICETAHINE 7T — 7 3o Tw»
%2\ ICD DD A4k PD B H (164 B) %44
4AEM ORI E 2k — M aRER A FE L 720 RGBT RS
IVTIZAMERG SN EEHEITONWT, ICD D
FBLISE & R B IR A L 720 ICD & 389 L 721
(ICD+#) EFFEL o728 (ICD-HE) 2BV TRER
PIGRE O BB AR L 72, B 46BN SI 7T
S A MO G- SNz, 9B 25 FUIH IS, 21 Bk
Biix 5 CTho7ze TNHA6HBIDH H 186 (39.1%) 7%
ICD #HHSHE L7z ICD OIIERHNIIZEETH Y, Fo3
IVT T A MEBEMER 30~ 1140 7 H (HhJe i
230 7 H) Thotz, RBFIGAROEBEFRIL, ICDHEE
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LICD-HECTH P L Tz, BBBEEICE W T,
ICD+H#EDIZ ) 2% ICD-HE L D b EE A PHED IR EDLH
Mo7zh (611%%F 25.0%, p = 0.01), WD K83
B EREH O RIEFSETH 72 (PyefE, 150.0 K
150.0 L AR R/, p = 061). ICD-BRICIER % L,

ICD+HE T, RERFIIGIE D A 7 = 4 BHEE L (100%
xt 66.7%, p =0.007), AHEBERS EH o7z (44.4%%F
143%, p=004), FI V7T OB KREG I
ICD+#EDIZH) 2N ICD-HE L D) b FE A o 7248 (YL,
300.0 xF 165.0 L- F 84 H &, p = 003), k337
= A b ORFEL GRS CRECTH o720 AR ZER
T 5L PDICBITAICDDHHIEERIZEDH
abfé’ﬁ%f% D, VAZRTELT, BYE, /7 x4 I
EEAUE NI Y722 boEHRESPETS
o,

OKEYWORDO K/NNX>7dZA N RNNIVFZIAZANHEREMFS GFoHHES simza{R
IN=F2 TR
Table 2 ICD HEOHEICE D PD BEDRABMK TROEREFH S OBRARAFFE
Subject Characteristics ICD+ (N = 18) ICD— (N = 28) P Value
Demographics
Disease duration at endpoint, years (median, range) 5.5 (1.0-19.0) 7.0 (2.0-18.0) 0.84
Motor assessments
Motor complications, N (%) 11 (61.1) 13 (46.4) 0.33
Dyskinesias, N (%) 5 (27.8) 4 (14.3) 0.28
Wearing off, N (%) 5 (27.8) 9 (32.1) 0.75
Off dystonia, N (%) 9 (50.0) 6 (21.4) 0.04
UPDRS ADL score (median, range) 7.5 (2.0-25.5) 9.5 (1.0-30.0) 0.52
Medications
Total dopaminergic medication usage
Total LEDD (median, range) 422.5 (150.0-2,730.0) 538.8 (40.0-1,380.0) 0.91
Months on dopaminergic therapy (median, range) 28.5 (5.0-114.0) 29.5 (4.0-150.0) 0.95
DAA usage
Peak DAA-LEDD (median, range) 300.0 (75.0-450.0) 165.0 (50.0-400.0) 0.03
Duration of DAA treatment, months (median, range) 23.0 (3.0-114.0) 20.5 (4.0-150.0) 0.77
Cumulative DAA-LEDD (median, range) 4,706.3 (825.0-36,800.0) 3, 290 0 (337.5-24,300.0) 0.39
Predominant DAA used (pramipexole), N (%)* 12 (66.7) 9 (67.9) 0.93
On L-dopa, N (%) 10 (55.6) 7 (60.7) 0.73
L-dopa-LEDD (median, range) 200.0 (0.0-2,520.0) 300 0 (0.0-1,320.0) 0.92
Months on L-dopa (median, range) 4.0 (0.0-82.0) 9 (0.0-43.0) 0.93
On amantadine, N (%) 1(5.6) 0 (0) 0.39
0On MAOI, N (%) 7 (38.9) 11 (39.3) 0.98
ACD % FE L e Ao 72 83 1 BILC rotigotine 251 5- XN 7- 0% &, WIhoERIC b u o u— a5 37z,



Table 1 ICD REOHEICED < PD BE DR BRFBEFD AFH KOERREVIF
Subject Characteristics ICD+ (N = 18) ICD— (N = 28) P Value
Demographics
Age (mean + SD) 62.4 (=10.2) 61.9 (£10.5) 0.86
Age of PD onset (mean =+ SD) 56.7 (+10.4) 57.0 (£9.0) 0.92
Disease duration, years (median, range) 4.0 (1.0-19.0) 4.5 (0.0-14.0) 0.69
Female sex, N (%) 9 (50) 9 (32.1) 0.23
Right-handedness, N (%) 16 (88.9) 26 (92.9) 0.64
Right-side onset, N (%) 12 (66.7) 17 (68.0) 0.93
Married, N (%) 14 (77.8) 22 (78.6) 0.99
Ethnicity (% white), N (%) 16 (88.9) 24 (85.7) 0.99
College (or higher) education, N (%) 17 (94.4) 25 (89.3) 0.99
Social history
Smoking history?, N (%) 8 (44.4) 4 (14.3) 0.040
Lifetime cigarette smoking, pack-years (median, range) 2.0 (0.0-90.0) 0.0 (0.0-32.4) 0.070
Current alcohol use, N (%) 16 (88.9) 8 (64.3) 0.090
Current alcohol use, drinks/day (median, range) 0.6 (0.0-5.0) 3 (0.0-3.5) 0.090
Current caffeine use®, N (%) 18 (100) 18 (66.7) 0.007
Current caffeine use, cups/day (median, range)® 1.0 (0.3-4.0) 0.8 (0.0-3.5) 0.060
Lifetime caffeine cup-years (median, range)® 72.0 (19.8-124.3) 37.5 (0.0-132.0) 0.040
Motor, disability, and ADL scores
UPDRS motor score (mean + SD)° 33.9 (=12.6) 33.7 (=13.9) 0.97
Motor complications, N (%) 11 (61.1) 7 (25.0) 0.01
Dyskinesias, N (%) 3(16.7) 3(10.7) 0.67
Wearing off, N (%) 4(22.2) 6 (21.4) 0.95
Off dystonia, N (%) 8 (44.4) 5(17.9) 0.05
Modified H & Y stage (median, range) 2.0 (1.0-2.0) 2.0 (1.0-3.0) 0.05
UPDRS ADL score (median, range) 9.0 (2.0-14.0) 7.0 (1.0-24.0) 0.56
S&E ADL Scale (mean =+ SD) 88.6 (=14.3) 91.3 (£14.2) 0.54
Nonmotor assessments
MMSE (mean =+ SD) 29.6 (+0.6) 28.9 (+1.5) 0.04
BAI (mean = SD) 10.4 (£6.0) 8.6 (=7.4) 0.39
BDI (mean =+ SD) 39.9 (+£6.1) 37.4 (£7.8) 0.26
Current sleep disorder, N (%) 12 (66.7) 13 (46.4) 0.18
Current visual hallucinations, N (%) 3(16.7) 1(3.6) 0.28
Medication usage
On any dopaminergic medication, N (%) 12 (66.7) 16 (57.1) 0.52
Total LEDD (median, range) 150.0 (0.0-2,320.0) 150 0 (0.0-1,510.0) 0.61
On DAA, N (%) 10 (55.6) 1(39.3) 0.28
DAA-LEDD (median, range) 106.3 (0.0-450.0) 0 0 (0.0-450.0) 0.15
On -dopa, N (%) 7 (38.9) 3 (46.4) 0.62
L-dopa-LEDD (median, range) 0.0 (0.0-2,000.0) 0 0 (0.0-1,450.0) 0.64
On amantadine, N (%) 3(16.7) 0(0.0) 0.05
On MAOI, N (%) 5(27.8) 3(10.7) 0.23
On antidepressants, N (%) 5 (27.8) 4 (14.3) 0.28
On benzodiazepines, N (%) 5(27.8) 6 (21.4) 0.73
PMH
PMH anxiety, N (%) 7 (38.9) 13 (46.4) 0.62
PMH depression, N (%) 7 (38.9) 8 (28.6) 0.47
PMH alcoholism/problem drinking, N (%) 3(16.7) 3(10.7) 0.67
FH
PD, N (%) 6 (33.3) 8 (28.6) 0.75
Anxiety, N (%) 6 (33.3) 10 (35.7) 0.99
Depression, N (%) 11 (61.1) 9 (32.1) 0.05
Alcoholism/problem drinking, N (%) 5 (27.8) 8 (29.6) 0.89

CTER R (<5 14E) OB

°ICD #FE L e o 7B 1 BT — 7 AIRFEL T b,
*Motor fluctuation % £ %) BE XV d [on] IRETHEM,
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