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Alimentary, My Dear Watson? The Challenges of Enteric a-Synuclein as a Parkinson’s

Disease Biomarker

Naomi P. Visanji, PhD,* Connie Marras, MD, PhD, Lili-Naz Hazrati, MD, PhD, Louis W. C. Liu, MD, PhD, and Anthony E. Lang, MD

*Morton and Gloria Shulman Movement Disorders Centre and the Edmund J. Safra Program in Parkinson’s Disease, Toronto Western Hospital, Toronto, Ontario,

Canada

2N—F ¥ V¥ (Parkinson’s disease; PD) @ 1F Ff 7¢
WZWMRAESWEIILEE SNTVDIZL b5
F, BRI BARAROIREIZS 5, L, L7z
BEBOWT 7 v — TR DRBFN T2 v, &G
WAL D o v X 7 L 4 ~ (alpha-synuclein; o-syn) @
HIEICX D, Ao PD B & I PD B & &I EE
THHLEHELTVD, T2, ZOHBODDHHTEIL,
s HE AR O o-syn Fir WAL & 72 13 RiTBEI o PD BE
TOMHMEICRO SN L WREEZRBRL TV, LaL,
CNOLOMEIZIEDE, BEMESRO a-syn L7 % HiEK
WMPDOBWINAF~—H—L LTHHTAI2IE, &b

O KEYWORD © /S—*>V ik, NAA~N—HhH—,
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R REFEBAN L ORI N TS, KFTIE, B
& o-syn OFFAEIRAL & g w Ak, BUAEFI A ) Bk 20 MLk 19
TR L D o-syn DB, a-syn iLEOBIMO & 4 3 ¥
L, EERMEERET 5. 72, ROEERM
ELT, BEasynilX), PDEEKEL, E¥EBIV
MOBERBOBZLENTE L nENL V) HEE
Wit s 5. Miame LT, W& asyn @3NA A ~—h—¢&
LCIHERIIHETHLEEZOLND, LML, BED
a-syn PEAEAS, ARSEASYIFEIEE LR 2 iR PD @
NAF =D =L ) 2hEIEHRT A2, 25
% HWIFEDAT K TH %o

aZXT LAY, ERER BBRER



Figure 1 /S—=F>V>2¥K (PD) BEDHIBHEB T o> X L1 (osyn) BFLOUVEA o XTI+ > (phospho-a-syn) ILED
RDHONBDEML, *HRREANIFTARIENAT N> - TA D UREE KOBFEME CHE. Furness JB OFFR &/ T—EBZ LTI
. The Enteric Nervous System (Wiley-Blackwell; 2005°)
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Time to Redefine PD? Introductory Statement of the MDS Task Force on the Definition of

Parkinson’s Disease

Daniela Berg, MD,* Ronald B. Postuma, MD, MSc, Bastiaan Bloem, MD, PhD, Piu Chan, MD, PhD, Bruno Dubois, MD, PhD,
Thomas Gasser, MD, Christopher G. Goetz, MD, Glenda M. Halliday, PhD, John Hardy, PhD, Anthony E. Lang, MD, FRCPC,
Irene Litvan, MD, Kenneth Marek, MD, José Obeso, MD, PhD, Wolfgang Oertel, MD, C. Warren Olanow, MD, FRCPC,

Werner Poewe, MD, Matthew Stern, MD, and Giinther Deuschl, MD

*Department of Neurodegeneration, Hertie Institute for Clinical Brain Research and German Center of Neurodegenerative Diseases, Tuebingen, Germany

MAROFE LI, R L REOBRBOLE LY L 2
BN DD, TOREIZL->TIE, KEOEHRZLDSZ
LARD NS, International Parkinson and Movement Disorder
Society (MDS) %, 7$—F > ¥ (Parkinson’s disease; PD)
RS ok x OB - FRRRICK S RZALELTWDH I L %
Z\F, PD D ERET M HIEEMEE UL EiFe KL
Ca—Tl, ZO7F—<2FEHEL, MEERRO Tl Z R
HaIRRT Do METOFER, PD OBATEFRD Z Y25 EEH
BEND L) HRERZEERD, WL 572,
1OHOMERE LT, FraiicXy, diinyZpiisnik
DB IS B VTR LT & 2L 2S5 S
TWwb, $%bb, FEHIREHMPE LT, ¥ X7LbA >
WA 2 b 2 VIR T ASYERI DR, FERD R b DD
BCR L ¥ —/MEK (Lewy body; LB) ¥LA5 45328 SN 5673
Lk, T/, FEEBREIRD PD OHIBEIRE 2D 5 5 2
LG SIN TS, L L, 240 O MBI
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Hile (T—WFRY V& —F) 2EET 53 EDMifEA D 5
PEPIEIANTH Y, FIABFOT—V FRY V&= F
WCHBRAEDH B L EZZETRETHD, 22HELT, PD
BT LBAEN TS ETRMREIND LRy, FANK
LY —/MESE & PD & OIXBNC A U T\wb, PD B0
BRI D RAVEZ LD B S L BT REDD LMk
Vo 3D HOMENE LT, EEDOARE M (heterogeneity)
WOWTORBAFEZEY, PD OV 754 7% IERICTWRT
LHUEMIRBEINTWAS, 72721, BITOY 754 7505
FHaeidsad, EXgERe LTomtifndbot
EZOND. ADHOMEAE LT, PD ORIBMERE LTD
IEBRERAFER SN D £ D122, FHB X ORIERIY PD
D72 B WA VI e 5T D, AT, ThbHo
BRI & T BRI OV TIRE T B, MfRIC52OH
ORERE LT, INHOREEROER L ZE L7, MDS
D72 B WHIE A VRS 2 UEMEATRED BB,

O KEYWORD © PD OEBFEZ HMrEE (d—ILRKAXVE—NR), 7K1 7, EEOTH—M (heterogeneity),
BIEREIRE L COIBEENEIR, MDS DRRE%E

Figure 1 /X—F >V RICH T BRI (Parkinson’s disease dementia; PDD) & L E—/MARIZEANE (dementia with Lewy

bodies: DLB) ORERESR A 7ELOBRKGOREREZ RS BH(LET )L, DLB & PDD Tl ¥ XTLAJ/8F— (S—=F2V 2 E
DFE) EFEZED (neuritic) 7 IO KNF— (FPIYNAY—HOFE) £0\D 2 DOTEFEICEEL TRAVEDFIET D, BA
EEEDOTEVRHAICRAE L7z PD BEX/ISHBAERRED PD £2EF (ROKHEA) T #EFED (neuritic) 7301 K&
I OTDTHY (Fldelid), RERREL a > XTI LA ViiEEEHhET D, —H DLB BETIE, #HERED (neuritic) 73IA4
MEBEZEREL, a > XTLAVILBRESHOTEMTHY, B, ERI7ILYN1<Y— (Alzheimer's disease; AD) &a2#iEh,
FRPRAYZ: DLB OFF#E (leeAdH o7& LTH) BEETROONEW. IhoEminE T DAY MLOFEERIC, PD £&FE DLB &&
DREDPUEMTOND. ZORKLEDANT MUSHORFZHHRT 2D TR, BAEDQRIEICITZTOMORFHERRKEER
eI FIREED DD (I 1 [TREEL (top down) | 5t [EFE (bottom up)] D o > XU LA 2ikE MEREDEE, F).
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Plasma Levels of Soluble Tumor Necrosis Factor Receptors Are Associated With Cognitive

Performance in Parkinson’s Disease

Natalia Pessoa Rocha, MSc,*** Antonio Licio Teixeira, MD, PhD, Paula Luciana Scalzo, PhD, Izabela Guimaraes Barbosa, MD, PhD,
Mariana Soares de Sousa, MD, Isabela Boechat Morato, Erica Leandro Marciano Vieira, PhD, Paulo Pereira Christo, MD, PhD,

Andras Palotas, MD, PhD, and Helton José Reis, PhD

*Laboratério Interdisciplinar de Investigagdo Médica, Faculdade de Medicina, Universidade Federal de Minas Gerais, Belo Horizonte, Minas Gerais, Brazil
**Laboratorio de Neurofarmacologia, Instituto de Ciéncias Bioldgicas, Universidade Federal de Minas Gerais, Belo Horizonte, Minas Gerais, Brazil

ITEyREE, FRAMEREREE, RIEEELZ O —HEO KM
MR E T, RIEWRE OG- 2RBINTW S,
F 72, X—F v viE (Parkinson’s disease; PD) @

RAEFICH T 2 JIEURF OB S 2 RBRT 5 Y
TUALEWMEINOOH D, RO HMWIE, FIEME
NAF == —oMBEhiELNE L, RBAES X
O°PD DAl IEEBYFEAR & O B %GRl § 5 2 & T
%o PDHEHEDB X UK FALERE 20/ 412, Mini-Mental
State Examination (MMSE), & 88 %% % i #2 4% (Frontal
Assessment Battery; FAB), N\ 7 9 D5l R E (Beck’s
Depression Inventory; BDI) 72 & o f§ il s e 2 920t L
720 MHEHRNA F = — 1 — i1 ELISA (Enzyme-Linked
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Immunosorbent Assay) Tl L7z, PD &1L, *IH
BBRFIC bR, MMSE B X O"FAB OB 7 a5 3 »
TREOWRAAN L TH Y, WIEVEIESHE R 2 Ak
(soluble tumor necrosis factor receptor; STNFR) o Ifil 4 H
REED > 720 PD BETIE, sTNFRL B & U8 sTNFR2
DREDFNIT L, BAKBMRAEDOZ I THALRTH -
720 ZEMILMIZEHHTTD, STNFRL B L OV IGARA
ELTFABRaAT7OHEE R TN TH o720 ZHD
TF—=5 005, PDRIKEE 7T 77 AV ERHET L L
AREEND, F72, sTNFR X PD EHICB T 2 iBHkE
REDONA F~—h—Th5EHEE 3N, sTNFRLIEE I
ALY FITRBEA RS TFHIREEZ 5N 5,

WAL, MOE, JBEBER N2V, EEEEET

B
-~ 15000
z 1
3 12000
©
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g 8000 e
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n c T T
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Figure 1 PD #B&ETI, MRHEEREICIEN, (A) sTNFR1, (B) sTNFR2 OmEFRENEH o JORTIE,
REEMAEFAZERT. "o <005, Mann-Whitney 1&%E. PD =/3—F>V %, sTNFR = rl/AMESZEIEEF
2R
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Rate of Decline in Progressive Supranuclear Palsy

Irene Litvan, MD,* and Maiying Kong, PhD

*Movement Disorders Center, Department of Neurosciences, University of California San Diego, San Diego, California, USA

BEOERREEDOEARZEIRT L2 &1%, HEEBH
HOWRARZ BYIZTHFA > 9T25)2ATEHLOTHE
WTH b RWFFETI, MATHERE LYEMM (progressive
supranuclear palsy; PSP) 3% 27 il O 3 BAEATIRM %, 1
DL R 7z o THIM S Em MM L, EE)HRE,
IREGEEY R RE, ARG OBLEARRRE, Rk s DT
%KD 7z, National Institute of Neurological Disorders 3 &
U Society for Progressive Supranuclear Palsy D ZEHEIZEE L
7= PSP [ 2D\ T, Progressive Supranuclear Palsy Rating
Scale (PSP-RS) 3 X U" modified Unified Parkinson’s Disease
Rating Scale (UPDRS) Talfifi L 720 FAAIBEREAR T D &F
fili 1 1E Mini-Mental State Examination (MMSE) £ X UV
VH BB TEMAT (Frontal Assessment Battery; FAB), 78 o
FFA 12 1% Neuropsychiatric Inventory (NPI), H ¥ A: i1
(activities of daily living; ADL) @ &FifiiiZ i& modified Schwab
and England (S&E) ADL scale 3 & U° UPDRS Part I (ADL)
TV, KA T ORI, LEMICELLZRT

Movement Disorders, Vol. 29, No. 4 2014, pp. 463—469

TCHI L, BRRBRZEEL, MBI OLE
ety T A X Lz, PSPEFE T, 1LEDM
T PSP-RS 8 £ N UPDRS @ & &t - /Nt 2 3 712 2,
MMSE & ADL #Fili R Cd % UPDRS Part T (ADL) 3
X ONS&E ADL scale D A I 712, A 15 72 AL A SN 720
¥ 72, PSP OFEEM (/2 & 21X, IRBREBIREE) %2 X
Mg 2 KIHH A I 72 H AR READS AR SNz, UPDRS
AT S 7R E O AL =1, PSP-RS A a7
WBITLEAREIZTFELL-72, ADLICETA A7
EALE, PSP-RS IZHBUT 5B & UHRERES) Y 7 IHH 2
a7 OEAL, FoB TR EOE L L OMIZIE, EO
FHEADS5R8 & M7z, PSP B TIL, EE)HERE, IHEREE)
FEfED X O° ADL BEFEIC B W TR AL CTHE R T %20
BNTze RIFFEDORERD S, 4, HHEERRE % 5T
59 2T, HRERESR), LN ES XU ADL IZH
% X0 HEd LR DTG HTH 5 2 LAVRIE S
b,

O KEYWORD © &7 EMERE, > TILY A XOHE, BRIEE



Tablel BEHR?

Demographics

Mean + SD or
count (%)

Age at first visit, years
Age at onset, years
Duration from onset to first visit, years
Gender, M/F
Education, years
High school
High school diploma
Technical or trade school diploma
College diploma
Graduate school diploma

65.3+7.9
622+ 8.0
31+17
15/12 (56/44)
147+35
5 (18.5)
6 (22.2)
137
5 (18.5)
10 (37.0)

27 5l
M =3, F =%

Table 4 2HEE% 1| FEEYRHE T 28FARTE50%B LV 25%DYEZRET2DICHEEEINZ T T A X

Scenario 1: 50% of
Reduction of the
Progression Rate in
Treatment Group

Scenario 2: 25% of
Reduction of the
Progression Rate in
Treatment Group

Progression

Rate for Control Effect Sample Size Effect Sample size
Group (Mean =+ SD) Size Per Group Size Per group

UPDRS Total ADL Score 6.0+5.5 0.55 54 0.27 213
UPDRS Total Motor Score 6.3+9.2 0.35 131 0.17 520
Total UPDRS Score 114132 0.43 86 0.22 338
PSP-RS Total History Score 1.5+33 0.27 213 0.14 846
PSP-RS Total Mentation Score 1.9+22 0.45 77 0.23 305
PSP-RS Total Bulbar Score 06+1.4 0.21 343 0.11 1,369
PSP-RS Total Ocular Score 28+17 0.82 25 0.41 94
PSP-RS Total Limb Score 1.1x15 0.40 100 0.20 394
PSP-RS Total Gait Score 26+32 0.41 97 0.20 382
Total PSP-RS 91+94 0.49 67 0.24 264
S&E ADL —149+18.8 0.40 100 0.20 396
UPDRS Dysphagia 04+141 0.18 476 0.09 1,901
UPDRS Salivation 04+09 0.22 319 0.1 1,273
PSP-RS Dysphagia While Eating 0.2+0.6 0.17 567 0.08 2,262
UPDRS Freezing of Gait 09+1.2 0.42 92 0.21 363
Reading 05+0.8 0.37 113 0.19 448
PSP-RS Ocular Motor Function Upward 0709 0.44 81 0.22 319

Downward 0.7 x1.1 0.36 120 0.18 476

Left 0.6 +0.6 0.50 64 0.25 253

Right 0.7+0.7 0.57 50 0.29 194
PSP-RS Falls 05+1.3 0.23 296 0.12 1,181
UPDRS Falls 04+141 0.18 476 0.09 1,901
MMSE Total Score —21=*17 0.65 39 0.32 151

R BV TR E OB L Z 22N 50% (VA4 1) BEW25% (V4 2) WA ESE) % 2 R ORBERBZ-HEL, WK

FEOF ML=,
K 5% THHo

STHAEER L OARED SD, T 7227 b A X, F U FINH AL XERLTWA, ¥ 7 H A X, M) 80% 8 L O H
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Effect of Aging on Magnetic Resonance Measures Differentiating Progressive Supranuclear

Palsy From Parkinson’s Disease

Maurizio Morelli, MD,* Gennarina Arabia, MD, MSc, Demetrio Messina, MD, Basilio Vescio, PhD, Maria Salsone, MD,
Carmelina Chiriaco, PhD, Paolo Perrotta, MD, Federico Rocca, PhD, Giuseppe Lucio Cascini, MD, Gaetano Barbagallo, MD,

Salvatore Nigro, PhD, and Aldo Quattrone, MD

*“Institute of Neurology, University “Magna Graecia” , Germaneto, Catanzaro, Italy

IEHRARANC B 2 E o mfEL (B Gk <
Magnetic Resonance Parkinsonism Index (MRPI) &\ 72
GRAr EoMEEIC L b, AT BRI (progressive
supranuclear palsy; PSP) & 78 — ¥ > v ¥ J§ (Parkinson’s
disease; PD) Z MW HETH B EATRIBEIN TS, L
L, PSP Z/RI2d % HiN /G oREIL, FimE s &
UPD EBHETOLHEIN TV S, AIFETIE, Mo
BRAT T 55 Hi— OREM T 72 13 E DM E DL
AEDEITHT 5, MEGOZEZRE L7z, PD AH 152
B, PSP B 25, FknB L UM~ v F S H
X HEBEBRHE 81 Bl &2 K412, 37 AT D MR % v,
Wl /A EE S OV MRPL (EH RN BT 2486 & i o
ALK L, /N & /N OlR o e 2 3 U 724#)

Movement Disorders, Vol. 29, No. 4 2014, pp. 488—495

FEMB LU BESIREICBOT, ik, Bk
O RTERE B L O iG E BoMBEE R L. PD R
BRI, EITmz, BBIRRE D N ARG EL
72 (R? =023, p<0.001)s MRPIIZWHICEBWT, TN
F R ERB OB L 2T hh o7z, PSP EERETIZ,
HO /A& EL £ 721E MRPHICKT S 2 s 0 2B I A b e
Mol ZREOMEAH, S, MRPHIMEE 7213 PD 2B
BEEHELLIC L 2B EBEL T RV, —H,
RN I AGILIZ B 2T 5 2 EAVRE N LA 5 T,
FEE NI B VT PSP % & PD B, fHH & i
T AL, WA LoREME LT, /g X
Db MRPI D39 BEEMESRHVEEZEZ HBND,

O KEY WORD © Magnetic Resonance Parkinsonism Index, RdmEE—#8miatt, g, /S—F> VY R,

ET R R



Table 1 PD &E#f PSP BEH REXNBHEHOER - &K - BfT—X
Variable PD Group, n=152 PSP Group, n=25 Control Group, n = 81
Sex: No. of men/women® 91/61 17/8 42/39
No. with probable/possible disease 108/44 10/15 —
Age at examination: Mean = SD, yb 66.7 + 8.1 69 +£5.1 65.4+7.6
Age at onset Mean = SD, y° 60.7 + 8.5 64.8 +5.8 —
Disease duration Mean = SD, yd 6.0 = 4.6 42+29 —
UPDRS-ME score: Median [range]® 25 [7-57] 38 [21-56] —
H&Y score: Median [range]’ 2.0 [1-5] 3.0 [2-5] —
MMSE score: Median [range]® 26 [12-30] 21.5 [11-28] 28 [25-30]
Dopaminergic responsiveness: No. (%)" 143 (94) 2 (8 —
MRI measurements: Mean+ SD
Pons area, mm?® _ 536.3 = 61.6 471.8 = 58.4 528.8 = 51.6
Midbrain area, mm? 133.3 225 77.3*+14.6 1424 +21.2
MCP width, mmX 916+ 0.9 8.25+0.8 9.04 +0.8
SCP width, mm' 3.83+0.4 28+05 3.70+0.4

P =029 (M), °p = 0.097 (Shapiro-Wilk #5E, #i\>T Kruskal-Wallis #%E 3 & U Bonferroni Of51EIZ X % Wilcoxon 152 Oxf FLEL), °p
=0.004 WFIBOZWtHE), p = 0.098 (Kruskal-Wallis #i5E), °p < 0.001 (Kruskal-Wallis #52), 'p < 0.001 (Kruskal-Wallis #5&), % < 0.001
(Shapiro-Wilk ##7E, #iv:C Kruskal-Wallis #5€ 3 & OF Bonferroni O51EIZ & % Wilcoxon #AE DX LI o

MRS URIFSEREAO RS, VAR R RE G RN 7 T A b R R G L, ok 2 UG AYED Sz PD 72
Z PSP BHE (%) LLTRTS

ip <0001 (fGIfifE, Shapiro-Wilk B, HivCT—ICEESEHT (ANOVA), Bonferroni DSIEIZ X 5 t Mg oxtbbig), Jp < 0.001 (Hik
Tk, Shapiro-Wilk #7E, Hi\>CT—JICHLE ANOVA, Bonferroni DEIEIC & 5 t Mg Dxfik), kp < 0.001 (MCP ®IiiE, Shapiro-Wilk #i%E,
foivC—IChLiE ANOVA, Bonferroni O5IEIZ &% t MEDRILED), 'p < 0.001 (SCP D, Shapiro-Wilk Hiig, #iev>T—ICHE ANOVA,
Bonferroni DIE1EIZ & % t MUE DXL o

PD =/8—% >V V9, PSP = #EFTIERL RIEERR, SD = Fi#fR7:, UPDRS-ME = Unified Parkinson Disease Rating Scale Part Il GEBhH%HE),
H&Y = Hoehn & Yahr scale, MMSE = Mini-Mental State Examination, MRI = & JEIE % (magnetic resonance imaging), MCP = /Nl
(middle cerebellar peduncle), SCP = /il (superior cerebellar peduncle)

Figure 1 (A-C) MRICKDERRTIREDAEME, EEWHERE 16l
BFD (A) ARNBSIOBOERE (B) F/NWE (MCP) Otg (C)
/BB (SCP) DiE. hhx&BomIELL (M/P) 3 K0 Magnetic
Resonance Parkinsonism Index (MRPI) QO&EHICHLE, FKIRET
BELORIREMED T1 385F volumetric spoiled gradient-echo ;%I
£2 MRIE&, MRPIE, ERRREOEEE / ERRIREOFKE
& (P/M) 7z, MCP miig /SCP diig (MCP/SCP) THEL &S ((P/
M) x (MCP/SCP)), (D, E) 2% %888 (CTRL), /S—F>V >/
BER (PD), EITHEMRLEIMERESRER (PSP) (CH1F5 (D) M/P
BEO (B) MRPIDFEOTR. KELE (OWF) 1§ ROSNZEEES
BlEZRT. FAONIFIE 25 /X\—1> &1, EmiE 75 /83—t &1
IWDERERT ., BFEICHDIKFARISRIEERT .
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Reduced Cortical Plasticity and GABAergic Modulation in Essential Tremor

Wen-Li Chuang, MD,*** Ying-Zu Huang, MD, PhD, Chin-Song Lu, MD, and Rou-Shayn Chen, MD

*Movement Disorder Section, Department of Neurology, Chang Gung Memorial Hospital and Chang Gung University College of Medicine, Taoyuan, Taiwan
**Neuroscience Research Center, Chang Gung Memorial Hospital, Linkou, Taoyuan, Taiwan

ABEEVEIR L (essential tremor; ET) 12 A T d &£ < &
SN ZEBFEETH D, ET DIIERERF I IZ/ R OHEGE
BENEG T 5 EEZONTWAEY, WRFTR, BLE
BT, BRRBIGI RS, KN E bG350
REMEASRIE E T o. AFZEOHMIE, ET BHEO—
YGETYE & HEEYET IS BV TR S — & N — 2 MK
(continuous theta-burst stimulation; cTBS) (— {4 o> n] ¥
WELZFLETE L2 FHELE LTHMOLNTNS) ~NOKIE
2Rl L, ETICXT 2 EHEF OB 2G5 LT
Hbo MEFEHMEREL ET BHEHICB VT, EBREEEM
OME, HEHF A Ly bEY L K (cortical silent period;
CSP), 5 [l B K¢ & M ¥ il (short-interval intracortical
inhibition; SICI) &\ 572785 X — % % ¢TBS FEJiFi#£ T
W L7 Zof%, ET BB TIE, B F 721300
BEFIZHT9 5 cTBS IS & 0, SEE) YT O B L~ O PN

Movement Disorders, Vol. 29, No. 4 2014, pp. 501-507

WIRADSFRD HNTzAs, RHER IR L L T2 oRRo
FROERE BNEA B D o 720 TSR CIE, EH) F
72X HEBY I 0T % cTBS HKlitifk, BB NI o R E
ICEAED A SN2, ETBE TR ) LAZL) K
T, FRHERL Tz, IR ORIEIL, B F 721k
HEE) P20 % cTBS MR A BRI L72as, R
RO WBNEAE o Tze SNHDHENS, ET
BHETE, EBFNOMRITERERICRErH ), T
P (modifiable) 2METF L TWAZ EAREEINS, il
BB L OHHEB TS 2 — & 3= 2 Ml (theta-
burst stimulation; TBS) ~® B &2 B W TH BT
VRO LNT2Z NS, ETORIEICH <7 3 ) HEE
(gamma-aminobutyric acid; GABA) @ 3 fili % 1 AY ) 5-3
5 EDHEmATR I NS,

O KEYWORD © AREMIRYE, H>~7I/WREk H&F > —2/\—X MR —RESHEF



Figure 4 @A —4/N\—Z MRLE (cTBS) M ErmRER
IF1/ REARRESICVICH) B KUOREY 1 L > hEU A N(CSP)
IERIETHR. (A) EFFELLOFHESTO cTBS (CKV, @F
W (HC) B TIESICI PBEICET LAY, KBRS (ET)
HTRETHIPAONED D (B) EFHEIORMESHFO
CTBS £Het%, HC B TIX CSPABREICIER LD, ET ETIE
ERDHONED DIz, MEP (TEENFEFREN, M1 IF—RIESEF,
PM [3RTEEF 2R, 0 <0.05 *p <001,

Figure 5 AEMEREEICE T ZERN S —X/N—Z MRIE
(cTBS) BOIRMDEREE KFOIRIBOZE L. (A) EBF R
BREBNIFICH T B cTBS Ktk IRMDEIREICEALIE B o7,
(B) EBFEIIANEREF T T B cTBS EhEte. IREODIRIBIL
BRICET L. REDRBIMEEESHPOAEL, BLOE
fir (em) (Z&#L7, *p <0.05, *p <0.01%,

MHATERUEMN © Figure 5 OZE CHIZ Tale TSI T S,

28. Vaillancourt D, Sturman M, Metman L, Bakay R, Corcos D. Deep
brain stimulation of the VIM thalamic nucleus modifies several
features of essential tremor. Neurology 2003;61:919-925.
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L E—/MBIRICEBT B ERRIRED AR Y PV

The Spectrum of Cognitive Impairment in Lewy Body Diseases

Jennifer G. Goldman, MD, MS,* Caroline Williams-Gray, BMBCh, MRCP, PhD, Roger A. Barker, BSc, MBBS, MRCP, PhD,

John E. Duda, MD, and James E. Galvin, MD, MPH

*Department of Neurological Sciences, Section of Parkinson Disease and Movement Disorders, Rush University Medical Center, Chicago, Illinois, USA

ARABEEL, LY —/MEE, TabbN—=F Y VI
(Parkinson’s disease; PD) B & UL ¥ — /IMERIZEHIE O
BRAERERE S L CHETH ), AR EIFEBY 2 i
THHIEHLZ Vv, TNHLDOLE—/MERTALNS
RBABEED AR MIVIZIAHEPHIZ RO, R, Hne
s O FAEEE, FERERIIIEM 4 Th 5. BIETIE,
T PD B DAL LT, KRBEORIESE, 5612
REM [ i 47 B % % (REM sleep behavior disorder; RBD)
RMLFLREE & W o 7 BRI OFEER S A SN D
BHICH, BAREEESELLZEHMON TV S,
AR, PDICZ DREATS 5K £ 7213 PD TORBAVE
BBROREEZ R TS L LT, [BERMEE (mild
cognitive impairment; MC1) | &\ 9 £H 25% L L Tw
b0 TNEZF, PDICBIT 2 RERMEEOLN, T

Movement Disorders, Vol. 29, No. 5 2014, pp. 608—621

%, WHROMBEEYFIET I LTS Oifsesi%E
SN TW5B25, ZOMEOAHMEREREGB X O
ZEHH CTOIBAIZ O W TS AELTwD, Fho—
H T, N—F 2V UIHIIBI B EAE (Parkinson’s
disease dementia; PDD) & L ¥ —/MARIZRHE (dimentia
with Lewy bodies; DLB) #%[i]— DB TH 5 D2, i
ELARBDONEV)HRYS, ZBRBIRTHL, Th
Lo, KRGS L OWREBEB O TS { DD
HET D00, FRA - 1TH) - EEPEROFEBIRGY],
WL OE, MERHEARIT R & v o 7o EFHKITIE
EONDH D, AT, LE—/MROIBICBI 2 BAREE
DARY MVEB L OFEFIZOWTHRE L, RO5EORME
RDREIZOWT, 2 DOV 0 bikims 5 KA
VMU —RA Y NETERET 5,

O KEYWORD © :BAtkEE, BAE, ZATHRE, BERMEE, /—F2V 2K



Movement Disorders Vol.2 No.4

Figure 1 PD ICBF2BEEEDANY ML, MCl = BERHMEE, PD=/\—F>V 25K
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IN—=F Y VIRIZE T B 2RI EO MR Y L

The Neurobiological Basis of Cognitive Impairment in Parkinson’s Disease

Glenda M. Halliday, PhD,* James B. Leverenz, MD, Jay S. Schneider, PhD, and Charles H. Adler, MD PhD

*Neuroscience Research Australia and the University of New South Wales, Sydney, Australia

WA, BRAIE & M) 28— F v V¥ (Parkinson’s
disease with dementia; PDD) o [ifi R 3k # 5 1 sIFE 5k &
n, AW EN BN 2 Bl e R L, ZoME Yy
7B 8%  OWFZEAMERINITERL - LR TE 5 X
I olze THHODOWFETIE, PDD DFRIED K IS
EREED BN Y RZDH Y, BAIBEREIKT o F 2B
FHMEER T, o ¥ X7 LA Y LTI NA T =R
EEOMFRRTHL ZLAREINTVD, THH D
ZETRIL, BRRB X ORBICHEHAT S 33 v, v
TRLVFY) Y, kR b2 VBT EFNVTY Y2 a—
O v OFEWLEELHET 225, s OBEMENzA T
LIRS A I Y TR BBANTH L, a> X oL 1
15T O triplication & o 72 fRHY KT, PDD ®Y A
7 EHAONPIZEA TS, LA L—JTIE, parkin 225
DEHIZPDD DY A KT S LBEMHT DD 5
TLIEIZ 5T, BERMEEZMED S—F 2V Vi

OKEYWORD © /S—F>2VVRICEITHBAE BEImHI AT, HERE, HEEEYE,

Movement Disorders, Vol. 29, No. 5 2014, pp. 634—650

(Parkinson’s disease with mild cognitive impairment; PD-
MCI) DERRIEEHIERITHEREN T L, BE €
DY R B X OB FREEREDSHEN W B & % o 72125
Eve BWETIVE WIS ZFHMETIE, BREIC
x93 AR MPTP O BMi#x 512Xk ), x4 2 PD-MCI
PHRENDEZEPHLNII L > TWD, ZOHMELD,
BUED PD-MCI 5 2 AWM & LT, HidHsE -
MENRREICB T B HED K83 Y RZ Loz
EWEROMENEMTENTWD, hoBYE T VI
X BF—%TIE, X—F vV 9% (Parkinson’s disease;
PD) HE ORBMBEE I 2 B OMBEZEWEOM
H5RIFEINTnE, ChETHOLI A, PD TOHL
PRBE® AT P83 YRR EANEH ST E 7295
MDMFEALEW ER, MR TEORTELFT A, BRI
ASPD-MCI IR &ENCOW T, RB T
nTnzun,

HIERARET L



Figure 2 PD &KV PDD TEENHAHSND N/NI EK, 7E
DOEfF - BE SN) z2Rd. RE—REAFENZECDIREBE
EBBONNSI>Za—0O> &, BRICEDZEMRED GABA Z1—
O>z&88., RBeOSKE B/l (VLa) SN Z/Rd. PD&ET
BIRWRIBEIRDON D, HEBEORELR  RAWSEE (VTA),
PBHRH FOREEHITIRG T B R/NZ > 22 —OVHROIERN
ST a-OVEED. FLOIBOAR  RE SN BXUVTA,
RN — DB RIRET AL, PDD BE CRENADOND. cp = Ak
B (cerebral peduncle), N. acc = il 4 &% (nucleus accum-
bens). R= 7% (red nucleus)

Figure 4 PD &KXV PDD CREEAAONS O N VR, B
BUICIRETT % 2 DOFEA O M U MERE LT, hRIGERR
REBICAIE LT B6/7 Za—ArvAat B Aksse, BLEn
Erfg EICIB LT B5/8 Z1— AV &S IEESN I H 5. &
ARSI SRR R BITIRGT U, [EP R DR B &
[R5 S B, PD BETIIETRESDABEDHONDD, T
NDPRIEEBET DD ENIERATH D, Ag= FiKKE
(aqueduct), N.acc = @144, V =5 4 fx= (fourth ventricle)

Figure 3 PD &KXV PDD TREEHNALND /LT NLFUAR
B AB /I T RLFD > 2 —OVIERMOKRENNCHTRT D &
NUTIFRE (SN) BKUOHEER (PD BETEEDADNDHEE) P,
O teErMEER (cholinergic nucleus basalis; NBM), 2%k
RBKLUOREMEE (PDD BE TESHALNDER) PEEND.
N. acc = {14

Figure 5 PD& KU PDD TREEDALND7EFILIU > (ACh)
TR, HIAMICIZET T 2 2 DOEER ACh #i#Fe LT, BIRER
EBICMEL T Chd —a—O>agbEEKE, hik—BRITIBIC
fIELTChS Z1—A>Z2&EAMMBK P H 2. KEMEZIT
HRICIREIL, PD 8BEFTESSAOND, —H, EEZITDBR
TEI R EICIRETL, PDD & TEEN#H5N 5. Caud = BIR
#% (caudate nucleus), GPe = K& k41 & (external globus
pallidus), GPi = X&ZkWES (internal globus pallidus), ic =R
‘@ (internal capsule), OT = #i 3 (optic tract), Put = # &
(putamen)
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Psychiatric Issues in Cognitive Impairment

Dag Aarsland, MD, PhD,***** John-Paul Taylor, MD, PhD, and Daniel Weintraub, MD

*Alzheimer’s Disease Research Centre, Department of Neurobiology, Care Sciences and Society, Karolinska Institute, Stockholm, Sweden
**Centre for Age-Related Medicine, Stavanger University Hospital, Stavanger, Norway
***Department of Geriatric Psychiatry, Akershus University Hospital, Oslo, Norway

Movement Disorders, Vol. 29, No. 5 2014, pp. 651-662

)XN— % v V% (Parkinson’s disease; PD) i 1213, BZO CBANE L Il OB ENH ST 5 EEZ LN
9o, L), apathy &\ o 22K HIHIERERAS X < A 5 %o EAEOWZETIL, FEAMMEEREIRAY PD IS BT B
n, AIGOE (quality of life; QOL) DT 2 &%, TR RApEE (FRIERT) LRET AL RIS TV
RERIEEZ BT, AL E2—Tld, PDBLUH %o FEMAIREIR % IEMEICBIT T 5 2 L EETH
BB A EER O, BRIRE, B, B, N—=F UV Z X AOEBREIR, FRMEE, KooEE,
EROREICOWT, BHREE & OREOE LA 5 E % apathy & OEIROEHB L OFBUC X 0, B WS K 2%
L, RIS >, A%, LB, apathy, BEMRREDE, 6H) B bd b WBHEEZMD PD EHITHIT LKA
HI#EE S, non-motor fluctuation (27 H L 720 A5 HIAIRE SEROIEHI T & M TIRMOIITEIE, 3 ASTTD
WoOKNYIL, BAFEZES PDEETINZ S ALR, TV,

O KEYWORD © fEtatSEiR, /\—F >V 2K, RBEEE, 15D, BHRER TR apathy

Table 1 ZRAHEREIRRER!IC7R L7z Neuropsychiatric Inventory (NP IEE A7 0 LISt PD 2ZDEIE (%)

Study Aarsland et al.'® Monastero et al. '3 Monastero et al.’® Monastero et al.’® Aarsland et al.®
MCI
NPI item De novo (n = 175) Normal cognition (n = 164) Dementia (n = 537)
PD-naMCI (n = 104) PD-aMCl (n = 142)
Delusions 1.1 1.2 2.9 7 24.6
Hallucinations 1.2 3 9.6 16.2 43.9
Agitation 5.7 9.1 12.5 16.2 32.6
Depression 34.3 54.9 60.6 70.4 57.5
Anxiety 16.4 54.9 55.8 60.6 49
Euphoria 0 1.8 0 3.8 7
Apathy 27.4 451 471 54.2 54.3
Disinhibition 4 0.6 1 2.1 3.7
Irritability 8.6 14.6 31.7 38.0 29.7
Abnormal motor activity 2.3 2.4 2.9 8.5 22
Sleep disturbance 17.8 57.3 59.6 66.9 -
Appetite disturbance 14.9 9.8 17.3 19 -
Total score? Median: 1 13.3 1141 5.8 12.9

BEAT 7> 108EHHEG (%) 2R,
SEHATT FRICWEEL R VBRY)
aMCl = S O EERHIFEE  (amnestic mild cognitive impairment), naMCI = RS R 8 1 5

MEARFEMIEMR : Table 1 DZZ LI TRLZ TSHT S\
9. Aarsland D, Br_nnick K, Ehrt U, et al. Neuropsychiatric symptoms in patients with Parkinson’ s disease and dementia: frequency, profile and
associated caregiver stress. J Neurol Neurosurg Psychiatry 2007;78:36-42.
13. Monastero R, Di Fiore P, Giusi D, Camarda R, Camarda C. The neuropsychiatric profile of Parkinson’ s disease subjects with and without mild
cognitive impairment. J Neural transmission (Vienna, Austria : 1996) 2013;120:607-611.
16. Aarsland D, Br_nnick K, Alves G, et al. The spectrum of neuropsychiatric symptoms in patients with early untreated Parkinson' s disease. J
Neurol Neurosurg Psychiatry 2009;80:928-930.



Table 2 PD IZHED HRIEIRICET S
Movement Disorders Society DEZE

TABLE 1. NINDS-NIMH diagnostic criteria for PD-associated psychosis

Characteristic symptoms
Presence of at least one of the following symptoms:
lllusions
False sense of presence
Hallucinations
Delusions
Primary diagnosis
UK Brain Bank criteria for PD
Chronology of the onset of symptoms of psychosis
The symptoms in Criterion A occur after the onset of PD
Duration
The symptom(s) in Criterion A are recurrent or continuous for 1 month
Exclusion of other causes
The symptoms in criterion A are not better accounted for by anohter
cause of parkinsonism such as dementia with Lewy bodies, psychiatric
disorders or a general medical condition including delirium

Ravina B, Marder K, Fernandez HH, et al. Mov Disord 2007;22:1061-1068
Y i 19

Table 3 HEfTHR EMRE, ARNREREKEZMHE SRMEMWEICE T HEER, BAER, B/ TEER

Motor symptoms Cognitive deficits Neuropsychiatric/behavioral symptoms

Progressive supranuclear palsy Rigidity (axial), bradykinesia, occasional 155,161,162,

tremor, postural instability, ophthal-
moparesis, swallowing difficulties
(late stage)

Executive dysfunction

e Fluency both semantic and
phonemic) — often more severe
than MSA/PD'54162

o |nitiation & perseveration, slowed
cognitive speed and impaired
flexibility/set shifting.
Memory (although recognition
relatively preserved)

Apathy, depression, sleep problems,
irritability, disinhibition, bulbar affect,
eating problems

Corticobasal degeneration Unilateral parkinsonism including
rigidity, bradykinesia, and

occasional tremor. Postural

Executive dysfunction:
o set shifting,"®® reduced
word fluency'®*

Depression, apathy, agitation,
irritability. Occasionally
Kluver-Bucy syndrome.

instability Cortical
“movement disorders”:
e apraxia

e myoclonus

e alien-limb phenomena
e cortical sensory loss

Multiple system atrophy Rigidity, bradykinesia, occasional

tremor, postural instability

Constructional apraxia are also
usual findings'®

Episodic memory function deficits
Speech difficulties'®®

Executive dysfunction'®®6%;

e language deficits (fluency),
e initiation & perseveration, cognitive