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Noninvasive Delivery of an a-Synuclein Gene Silencing Vector With Magnetic Resonance—

Guided Focused Ultrasound

** *Kristiana Xhima, Fadl Nabbouh, Kullervo Hynynen, PhD, Isabelle Aubert, PhD and Anurag Tandon, PhD

*Sunnybrook Research Institute, Toronto, Ontario, Canada

* Department of Laboratory Medicine and Pathobiology, University of Toronto, Toronto, Ontario, Canada
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Mitochondrial Dysfunction and Increased Glycolysis in Prodromal and Early Parkinson’s
Blood Cells

***Amy M. Smith, PhD, Constanze Depp, MSc, Brent J. Ryan, PhD, Geoffrey I. Johnston, PhD, Javier Alegre-Abarrategui, MD, PhD,
Samuel Evetts, MSc, Michal Rolinski, MRCP, PhD, Fahd Baig, MRCP, PhD, Claudio Ruffmann, MD, PhD, Anna Katharina Simon, PhD,
Michele T. M. Hu, FRCP, PhD and Richard Wade-Martins, PhD

* Oxford Parkinson’s Disease Centre, University of Oxford, Oxford, UK
** Department of Physiology, Anatomy and Genetics, University of Oxford, Oxford, UK
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Validation of the MDS Clinical Diagnostic Criteria for Parkinson’s Disease

*Ronald B. Postuma, MD, MSc, Werner Poewe, MD, Irene Litvan, MD, Simon Lewis, MD, Anthony E. Lang, OC, MD, FRCPC, Glenda
Halliday, PhD, Christopher G. Goetz, MD, Piu Chan, MD, PhD, Elizabeth Slow, MD FRCPC, Klaus Seppi, MD, Eva Schaffer, MD, Silvia
Rios-Romenets, MD, Taomian Mi, MD PhD, Corina Maetzler, PhD, Yuan Li, MD PhD, Beatrice Heim, MD, Ian O. Bledsoe, MD and

Daniela Berg, MD

* Department of Neurology, Montreal General Hospital, Montreal, Quebec, Canada
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7o (BT 0 115%). [PD DT ITHEFEPB] (probable
PD) ] IZB§ 2 &R OZ MR X 92.6% Th o720 F72,
MDS Dz Wi2k#1Z X % [PD ORI ER] (clinically
established PD) | A L7z D1, PD EH D 593 %,
FEPDEETEDTP16%TH o7z THITHEKL,
United Kingdom Brain Bank #& # 1% J& £ (89.2 %, p =
0.008), HFEEE (79.2%, p = 0.018) B X OEKDBH
HE (86.4%, p<0.001) 22> 7= (Fisher @L%ﬁﬁ
BRGE) o BWREEEIZ ARl £ 72 13RS & 2 213380
ntc#oto FEREE, MMM RV itaﬁﬁtto
MDS (2 & Bz, T—NVFRY V¥ —=FTH5bH
ﬁHEkié P L OHIRIZBWT, BWERED X 0%
REZ/RL, BED X OFFREIR & 12 United Kingdom
Brain Bank &% X 1) & ®h o 72,

(&R Fl &)



Table 2 F#FE%E

PD (n = 434) non-PD parkinsonism (n = 192)

Total number supportive criteria 214 £ 1.05 0.71 £ 0.80
Excellent levodopa response (%) 73.4 (n = 364) 19.9 (n = 151)
Dyskinesia (%) 34.0 (n = 382) 7.0 (n = 157)
Asymmetric rest tremor (%) 56.5 13.6
Positive test (%) 67.6 38.3

Olfaction (%) 67.4 36.6

MIBG scintigraphy (%) 100 (n = 1) 444 (n=9)

TR BUT I = B TR KA 3% 22 2B OV T ZRORLTwa (Bl LT,

RIS ZT SN D),

PD =/8—% ' V¥, MIBG = metaiodobenzylguanidine

Table 3 #EXHRPRIMESE

B HIED ZAF TR VBT

PD (n = 434)

Non-PD parkinsonism (n = 192)

Total number absolute exclusions
Any absolute exclusion (%)
Cerebellar abnormalities (%)

Vertical supranuclear gaze palsy (%)

Frontotemporal dementia (%)
Leg-only parkinsonism (%)
Dopamine blocker/depleter (%)
Absent levodopa response (%)
Cortical sensory loss (%)
Normal dopamine imaging (%)

0.037 = 0.22

1.3 (n = 399)
0
0(n=42)

0.93 + 0.88
64.1
14.2
29.2
1.1
2.6
42
33.8 (n = 157)
13.1
13.0 (n = 29)

MR RUL P9l = R R TR T,

AL T BND),
PD =/8—% Y V¥

RIMMEAS 3% % B2 DRI OWTIIBKARRLTWD (flE LT,

Z WL REDZNE T W
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Movement Disorder Society Criteria for Clinically Established Early Parkinson’s Disease

***Daniela Berg, MD, Charles H. Adler, MD, PhD, Bastiaan R. Bloem, MD, PhD, Piu Chan, MD, PhD, Thomas Gasser, MD,
Christopher G. Goetz, MD, Glenda Halliday, PhD, Anthony E. Lang, OC, MD, FRCPC, Simon Lewis, MD, Yuan Li, MD, PhD, Inga
Liepelt-Scarfone, PhD, Irene Litvan, MD, Kenneth Marek, MD, Corina Maetzler, Taomian Mi, MD, PhD, José€ Obeso, MD, PhD,
Wolfgang Oertel, MD, C. Warren Olanow, MD, FRCPC, Werner Poewe, MD, Silvia Rios-Romenets, MD, Eva Schiiffer, MD, Klaus Seppi,
MD, Beatrice Heim, MD, Elizabeth Slow, MD, FRCPC, Matthew Stern, MD, Ian O. Bledsoe, Giinther Deuschl, MD and Ronald B.

Postuma, MD, MSc

* Department of Neurology, Christian-Albrechts-University of Kiel, Kiel, Germany
** Department of Neurodegeneration, Hertie-Institute for Clinical Brain Research, Tiibingen, Germany

International Parkinson and Movement Disorder Society
(MDS) & 2015 4, /8—F >V »Ji (Parkinson’s disease;
PD) DIFKZWEMERZ ALK L 72o TORYEZMGEEL
7eHRGEDOMFETIE, BWHEAVRR SN TWS, —/T,
GROMAEPLEE SN BHEO 1 2L LT, FH /¥

BUSAE PD 125 % BIRRBO 7200 0, RIEO BB
WIEHE D FSEAHT 5D
BHY === =mmmmmmm oo m oo

AWFZEO H L, 54 PD o R i & B (clinically
established early PD) ] DFZWrIE#ELE L, MEE3T 5 2
EThHb,

HWI PD IZX) 9 5 e %m&béBB’Jf MDS 12X %

PD OB WM EZABIE L7z BAKINICIE, WIS
W, I R :Eﬁié?'\‘f@%lﬁ%ﬁ%ﬁ%‘%h it

O KEYWORD © /S—F>V> ik, 2l B

Table 1 WZFINRERB IO MDS I
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M7z (L R7 7 70) BREVEREZ Hix i) 2 ik
HEANELRH L 720 FnT, BH 626 B OZ L PEMGEEAER
Mo, BRI S AERMO BT EZRIRL, R PD D
FRIR IR E B ] OFBWIAEHE DKL / FE R 2 HEE L 720

SRR LB, FTFREON—F v =X
AEFEREL, HvC R H PD ORI EH ] OB
ZPERRT 2 K BRAMIENE 18 HH 23Vl 3 5. PD % 212
BIBLOIHEPD BE 12 CTHET L2 25, FRRE
95.4%, RKIEIL 69.8% &HEE Sz,

%ﬂnﬂﬂ __________________________________________
ARG TIE, HBFERE PD IZ B 2 FE S EE O @ S Ik 2k
S L7z ARk, FARRERICB W CHENIIF]
HHETH 5o

ER B R#)

Age
Sex (% female)

Disease duration from diagnosis (y)

Meets MDS clinically established
early PD (%)
Meets MDS probable criteria (%)

Meets MDS clinically established (%)

PMBEEDISE
Non-PD
PD, n =212 parkinsonism, n = 152
65.3 £ 11.2 67.6 = 10.0
32.1 40.1
19+14 18+14
68.9 46
92.8 13.2
46.7 1.3

AEo 5] PD @E&nﬂtﬂﬁﬁﬁmﬁlj 0)9?}?1/“@&)?%%@ 15 %

@%X%@jc 252015 40 MDS |

[0 PD DERIRIIHEES] ] |

PWERELIIR Lo THY,

omTkTLt SRS e &

AT WHEEAIDH Ao MDS = International Parkinson and Movement

Disorder Society



TRooEHEZ, B PD (R 5 4EK00) (ST 20D, BIZTHAL »ShizdboThs (F PD O
Wik 1L, BREORBELILEE SNTWDS). RMOVLHIEEIINN—F V=X LOFRATH Y, T IITEERR
B O ) AR ED 1 DRI BB L EREINL, TXTOPBKIWEMEDOMET L, International Parkinson and
Movement Disorders Society {2 & % Unified Parkinson Disease Rating Scale {29 o 7S—F ¥V = A A L BRI Lzas, 2
N RO T NS 2613 [5 PD ORI ER | OZW %2 BRI 5.

CI 1 ZNIPEAAT, PUBGES)IGHH, AMVEIRERGES) S (B, R slas g iR, HORM I IRERGES) (macro square
wave jerks), HIEE KDY v o — F (hypermetric saccades) ) 7 & DI 2 /M5

2. FhHEEMWELEESRE, F 23 FhEESEY v 7 — FoO@ERNEEL

(J3. 47#% (behavioral variant) 7 S SATY FRAE O ITHEIER F 72 13RS MEMEITHIGEL B ST 5

(4. TBICHRIBT 5/8—F v >

5. FAMN—F VXL EFEL R CHES X CREREEIZBIT 2 F83 V2B AERTEE E 7213 F/83 U AE
3 (dopamine-depleting agent) D5

(6. A LIHEFEEDHRETHLICD2NDOT, BHED LK NI 2 BIE % UG 720

(17. WAZEREMEEHE (bbb, REEFERESE, W72 —RREHIE 2 ) AR E), BS54
Bl AT, F 72 TET KR

18, ¥ 7 AW F738 3 RS R OBERE Al M (AR A 0 1

9. HRTOHEWERILEL RS L) RS

(110, REEQFEFRE /EERE (FFIREAVIN), BLT/ IEEEOWTEE (V7 M, NGF2—-7%
TRIEHBERELZET D) BALND

LI 11 MRS RS« H o 7203 B MRS EMR IS 8 & OF 7 & 721308 E O WA 72 9 L

(12, ®EEO AR E  DT2a0 ¢

a) BN HEARINE — A2 3 20 AU NIILE 04 7% < & & 30 mm Hg KT F 723 3miliiE o472 < &b 15
mm Hg DT 2SA 6N, AHEMBEREOZ Y LB E 25K, WG 720 3MOEEIFTEL v, F720F
b) FMEORMFE IR EESALN (KT, RT3 BOBREMRETIIRC), ik 2 EeRETET

FwSif. BIETIR, RMOKEIIHMEATIIZR L, hREEZMN) LEIFH 5

L 13, N T Y ARSI X B RN (>4 1 1) okl

(J14. B FA%Y (disproportionate anterocollis) (¥ A b =7 ) B X/ F 721 FE O

CJ15. PD O — M R IEEBERDS RO SNV TN O OIEEEERICIE, BRI E (R R R 5O A IRE,
HH oM DOMEIR (excessive daytime somnolence), REM [EIRFTEN S HAEOREIR), HAMREREE (), Hobo
PRI, FEAVIREIR (symptomatic orthostasis) ), WFEALT, MEEE (1) >, ALEIILIE) BPEEhb

LI 16. SO DD KRB BR, SEARREEIC L BB LU 721305 2000 % SR (5B o RO kT
B (reflex asymmetry) 3B & OVHHOBMPF R IKIB 2] L LTEHRSI NS

L7, WP CTRHBEDO S —F oV =2 X5, BEFLEINEENELEDO IO ROFEB ZHEL, 2,
ZBIIRATH ELEFED SN

(J18. N=F V2 XLDFERE L LI EVHAIOGNTHEY, TOBEOIEIRE Z S IBEA T S N5 5l DN REDSIEGE
ENTWEA, F720%, FHliZ Y L2 EMES T3 22 W EHEIc ko %, PD DA ORI DR Tdh % e
HDIZ) VEVEDRBRERL TS

Figure 1 [FH3 PD DOERFREVFEERI] DRZHERE
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Magnetic Resonance-Guided Focused Ultrasound Thalamotomy for Treatment of Essential

Tremor: A 2-Year Outcome Study

*Ying Meng, MD, Benjamin Solomon, Alexandre Boutet, MD, Maheleth Llinas, BSc, Nadia Scantlebury, PhD, Yuexi Huang, PhD,
Kullervo Hynynen, PhD, Clement Hamani, MD, PhD, Alfonso Fasano, MD, PhD, Andres M. Lozano, MD, PhD, Nir Lipsman, MD, PhD

and Michael L. Schwartz, MD, MSc

* Division of Neurosurgery, Sunnybrook Health Sciences Centre, Toronto, Ontario, Canada

L bR
MRI 74 F T HEAGEE B RGHE, BERME L R/ H
RIZHT=2BBT TV —2 a YEMTH Y, WIS
RIS DO ARBEVEIRE R LT S b, RiBHREOR)
ROV THEHFAENERSIN TN LD, 1EMY LD
MR REOTFHH TV TOMFRIETSF TR\,

BHY ----mmmmmm s
ARHFZED HIWE, 65 2 SER ORI, B X OWER
R & iRHEA 1 AER T Ol L OB Z SIS A2 & T
»Hbo

D e b bbb bbb

— B MRI 77" A N 4 OB H 95 IS LRl Al 2 5207 7
BEITHOT— 5 2WE Lz, finlso FEFHMIEHR (X,
Clinical Rating Scale for Tremor O i # fll O Rk 7 2 2
T & Lize ZAERBERIGGHICEY, B OIREARR
EEROER L OEEEET VL, TOR, o
iR PR B2 B Tl IE L 72
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HHER AELINIZIRR N A 7 1 b ORAMEIR 25520
SN7zb OO, 2 EBIEEOEHRM ORI A 3 7134
ELCHRBRRMRE X ) b ARICEE L Tz (43.4%,
95 % fEHAIXH : 27.8 ~59.0%, KAKME 7 #sHr 6 & OF
Bonferroni DAEIEIC & 2 HHEOMILE) . T2, BWD
WREMREIE | FROBRKEARICIHEL TV (LR
SO RUG T, ARES, BRI B X O skull density ratio
THITE) o
‘:I:EA __________________________________________
SEIOAA S, MRIA A 8T 54 508 7 P B GTHUR 8%
BRI X0, WRHYEBEICAISE O AR RBPEREIC B\ T,
R DFFRER) 2 BRI RS R IC D /5N D 2 LAUR
SNz T2, ZOBBEOSRUETRIBIEMHL
72

B5ER Bt 1E5L)

O KEYWORD © MRI A NIERBERRS], $ARBIEN, AEERE



n=16 n=16 n=15 n=17

(max = 32)

Dominant tremor score 1>
Percentage

100
-
£
SE w0 * 8 oy
E g .
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9 e e » .
- E . .
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o5 40 * *
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s
20{ *
; "t
d [] 100 200 300 400 500

Lesion Size (mm?)

Figure 1 (A) JARAIE KOIERERAICE T HIREA D7 ORFRFVEL., MEFHREILAERAICDOVTERLZ o <0001 XV
*p < 0.05, RIEAEDBAHE LU Bonferroni DIEIEIC KB L BB DERFN. To—/\—IdREREERT. (B) BIFREERH [
ERIF (2560%) ], [EoeeE (10 ~60%) ], [B&EHL (= 10%)] Tho/eBEDESG. (C) WEMRAKEE 12 H ARRUCHS
BIREAIRB A D7 DIE T EREDHERM.,
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LRREK2 BinFERB X GBA BIE FERZRAT 5

N—=F Y VIRBEDEAF

Survival Rates Among Parkinson’s Disease Patients Who Carry Mutations in the LRRK?2 and

GBA Genes

* %%, %% * Avner Thaler, MD, PhD, Tal Kozlovski, MsC, Tanya Gurevich, MD, Anat Bar-Shira, PhD, Mali Gana-Weisz, PhD, Avi Orr-

Urtreger, MD, PhD, Nir Giladi, MD and Anat Mirelman, PhD

* Movement Disorders Unit, Neurological Institute, Tel-Aviv Medical Center, Tel-Aviv, Israel

** Sackler School of Medicine, Tel-Aviv University, Tel-Aviv, Israel
*** Sagol School of Neuroscience, Tel-Aviv University, Tel-Aviv, Israel

LRRK2 AR D G2019S EFRIZ X B8 —F ¥V Vi
(Parkinson’s disease; PD) ODfiEdkiZ, GBA 5% 495 PD
(GBA-PD) BHIZHANTEHIETH 2%, #IZFI2HESL
BEAELARICHETAMRIEIINTE TEBSN TV RV,

LRRK2 2558 %9 PD (LRRK2-PD) 3%, GBA-PD M,
%M PD (idiopathic Parkinson’s disease; iPD) & [T
CHEZ LK 5,

LRRK2 R D G2019S &R L, 7Y arF—I RS
YANZEL ALNS 7HEO GBA LR (B)EOREIR%
£9 % GBAZS (mGBA) BXUHEDIERE RS 5
GBA R (sGBA) 127 H) IIOoWTHEZEE A7) —=
Y7 LT BEOBEBFEROFIEIIOWTHHET S L &

O KEYWORD © /S—*>V ¥R, 477 LRRK2, GBA
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HIZ, LCHZMRL, KEAMOLTRZEM L,

fRTIL, iPD B3 1,086 f51 /' 380 i, LRRK2-PD /%
159 i Hr 49 i, mGBA-PD 3% 148 Bl 1 56 f5l, sGBA-
PD B 49 Bl b 13 B S AT IR I £ TIZHRE T L 72
LRRK2-PD ##1%, iPD BE IZHATHELEMHE 2SR E
MZ 3 > 7225, —) T GBA RO MIZIE 1R\
Lo tze ZEBMHI T, BIZTEROAEIZLY
HEEKZTFUNT LI LI TERD o7,

= i
A af

PD B #H DAEAFHIL GBA EROFMIEHE L v e %
ZBHNDBA, —7TLRRK2 ZEFIE VAR LT
B REVED D % o

(BsiR 2R 78



Table1 ZEER

A
IPD LRRK2 mGBA sGBA IPDvsLRRK2 IPDvsmGBA IPDvssGBA

# 1088 159 148 43
deaths 380 49 56 13
Age at Onset 61.15(11.29)  58.45(10.95)  59.62 (10.84)  58.10 (10.72) 0.04 0.18 0.12
Age at death 78.25 (8.29) 79.07 (8.02) 78.39 (7.72) 75.92 (9.24) 0.71 0.93 0.55
Diseae duration till death ~ 12.30 (6.51) 13.37 (7.65) 13.11 (6.50) 12.79 (5.59) 0.18 0.25 0.73
sex(% m) 63.91 50.31 62.16 55.11 0.12 0.79 0.94
UPDRS 32.95 (18.11)  33.44(1503)  43.94 (23.42)  45.93(27.33) 0.87 0.02 0.09
UPDRS il 20.76 (11.79)  20.61(10.29)  23.05(15.00)  26.04 (16.44) 0.93 0.02 0.24
MoCA 24.24 (4.12) 25.25 (2.99) 23.50 (4.18) 23.90 (3.25) 0.06 0.33 0.74
UPSIT 19.56 (7.44) 22.71 (3.34) 15.95 (4.99) 15.00 (5.65) 0.06 0.05 0.03
B

IPD LRRK2 mGBA sGBA IPDvsIBS LRRK2vsIBS mGBAvsIBS sGBAvsIBS
male 77.61 (8.42) 79.73 (7.97) 78.07 (6.37) 78.22 (7.39) <0.01 0.22 0.02 0.17
female 79.78 (7.79) 78.19 (8.20) 79.19 (9.76) 70.75 (12.01) <0.01 <0.01 0.04 0.07

BAE M (SD) TRY . 78— b ARBHEB X ONPD # LIRS % 2 BEA ¢ g, 78— b B 13 & HEB X O Israeli Bureau of Statistics (IBS)
I E LS 2 il « BOEDRERTH Do KOL/S— D p HlE, £ EILEIZOW T Benjamini-Hochberg (BH) ETHIIEL T\, 78—
} B XK HBES T 70— T OFIIE AR &R T

IPD =I5/ S —F >V V9E, mGBA =BRJEDJEIRE 2T 5 GBA £ %, sGBA =HEDIEIRE 2T 5 GBA R, m =9k

0.75

0.50

Survival probability

025

0.00

6 5 a0 A 20 % G0 3/ 4 45 50
Time (years)

== Genotype=G2019S-LRRK2 =i~ Genotype=Non-camiers

Strata
== Genotype=ilild GBA == Genotype=Severe GBA

Figure 1 &B&EFEO Kaplan-Meier £77#li#R. BRFHICHT HRBEEFHERZTY. SBEORLIPD BETHD. AEFMS, IPD
B mMGBA-PDE (R8) XU SGBA-PD R (RB) COBICIIEFEERODEDLVDICK L, LRRK2-PD & (&, p=0.079. O
IS URES KU Benjamini-Hochberg (BH) AICKBZEHBOMIE) CIIEFRROERRRADPHOND ZEPRSHTHD.
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BRFRERT o-> X 7 VA Vo FHD L e —/METRIERHIEZ W
N4 F=2—Hh—L L TOEEE

o-Synuclein Species as Potential Cerebrospinal Fluid Biomarkers for Dementia With Lewy Bodies

*Inger van Steenoven, MSc, Nour K. Majbour, MSc, Nishant N. Vaikath, MSc, Henk W. Berendse, MD, PhD, Wiesje M. van der Flier,

PhD, Wilma D.J. van de Berg, PhD, Charlotte E. Teunissen, PhD, Afina W. Lemstra, MD, PhD and Omar M.A. El-Agnaf, PhD

* Department of Neurology and Alzbeimer Center, Amsterdam Neuroscience, VU University Medical Center, Amsterdam, The Netherlands

AWF7e0 HiE, BME#6 (cerebrospinal fluid; CSF) H
DA oY X7 VA Y FRIZONT, TN
A4 < — i (Alzheimer’s disease; AD), /S— F ¥V V3§
(Parkinson’s disease; PD) 3 & UNFRAIRRE IE 5 5] (i) &,
L ¥ —/MRIIEEHIIE (dementia with Lewy bodies; DLB)
EOEHCBITLARMEBEFTHI L TH b,

FH D DV m A FE % L 72 ELISA (enzyme-linked immu-
nosorbent assay) ¥ % i\, DLB 3% (42 ), AD ¥ (39
%), PDHEH (46 #1) b X OWIHEE (78 BI) %%
R, Mo-v A7 LAY, FYVITYv—a-YRTLA Y
B Vb o 227 LA >0 CSFHIREE % W& L
720 SEHEB X ORI THIE L2 —BIEET VLD,
oY X7 LA VU OREM % 5l L 72 BB
(backward-elimination) P W ¥ A 7 4 v 7 [nlJg 75 Hr & H
WV, Ba % CSEH o-v X7 LA VPR LTSN AD N

Movement Disorders, Vol. 33, No. 11, 2018, pp.1724—1733

CSFH O a-v X 7 LA ViR, DLB 8 X U PD Tig,
AD B L BICHARTEMETH 72 (p<0.001), Z
NEFHWMIZ, CSFHOF ) I~v—0-¥ X7 LA ¥
PEX, DLBB X UFPDIZB VT, AD (p <005 B
XU (p<0.001) ICHRTEMBETH-72. ) VR
Lo-o 27 LA V2OV THBZIIZRD SN L o7z,
DIB B XU PDIZBWVWT, CSFHDE - X7 L A »
WL, 7B VLY T LIEOMBEEZ IR L2
(W hd r> 040, p<0.01, Pearson DRI, 7
IEA K Bre L OMHBIZRD 5N H 572 DLB &k
e DEINIBUT A5 F~—h — D A S b
i, 7384 FBiw, 77, Ro-¥ X742y, YT
R—oa-¥ X7 LAY, FEmBLUOMRITH -7 (AUC:
0.90)o DLB & AD & DEHNIBNWT, ¥y &t ) I —
0-¥ X7 LA VA EDLEIYA, AUC 1083 Tho
7o DLB & PD L ORI B VT, CSFH o-¥ X7 L

A A< =7 — 2R AEDETENOHREZBE L7z A Y FREOHRERRD 5 d o7z,

Table 2 4% CSFpNAFX—H—ICBT 2O AT « v ZRIFEDH

DLB
Predictors OR for DLB (95% ClI) P Accuracy of model

Controls Ap1-42 0.42 (0.21-0.77) < 0.01 AUC: 0.90 (0.84-0.96)
t-tau 3.61 (1.67-8.89) < 0.01 Sens: 68% PPV: 84%
t-a-syn 0.30 (0.11-0.68) < 0.01 Spec: 93% NPV: 85%

0-t-SyN 455 (1.91-12.87) < 0.01

Age 0.91 (0.81-1.00) < 0.05

Sex 0.19 (0.04-0.64) < 0.05
AD t-tau 0.21 (0.09-0.43) < 0.001 AUC: 0.84 (0.75-0.93)
0-a-Syn 2.90 (1.24-7.97) < 0.05 Sens: 81% PPV: 79%
Spec: 74% NPV: 77%
PD Ap1-42 0.43 (0.20-0.82) < 0.05 AUC: 0.84 (0.75-0.93)
t-tau 3.65 (1.76-8.86) < 0.01 Sens: 74% PPV: 85%
Sex 0.23 (0.05-0.85) < 0.05 Spec: 88% NPV: 79%

CSF A < —— (FMHET) SFEHHN 2 B L7, L7225>T, 4 v XM (odds ratio; OR) 1, 7 I T4 FB XU t-o-syn O 1 FHE(R
7% (SD) DT F/213 %7 7B L o-0-syn O 1 SD DHENNBH721) O DLB DF v AD_EFH%RT,

AB1-42 =7 304 F Bi-pp, AD =T VY4 <=3 (Alzheimer’s disease), a-syn = a- ¥ X7 L A », AUC =Hi# Fiif, DLB =L E—/Mk
HIZBHIE (dementia with Lewy bodies), NPV = [ H3E, o-a-syn =4+ ) T¥— 0o X7 L A ¥, 0R =% v A, PD =73—F ' V¥ (Parkinson’s
disease), PPV ==, Sens =&, Spec =HFILE, tosyn =# o X7 LA ¥, ttau =85 T HEHITH



BEER ~mmmmmmmmmmmmmmmmmmmmsmmmmmsmmmsomsenes JIX— oY A7 LAY BLOR oY X7 LA YO

CSFH - X 7 L A ¥4 TFfii%, DLB #BWi /N A+~ — Z DAY DLB DZ W% D,
B —=I8R N D—FRE U TRV EEMEDDH S, CSF Hit (B52R © IUA  SeF)

OKEYWORD © N1#~¥—H—, CSF, o->XU LA, LE—/MARERME

Table 1 RZEEFIOERAFH IV CSFhNAF Y —H—

DLB (n = 41) PD (n = 46) AD (n = 35) Controls (n = 78)
Age (y), mean = SD 66.5 + 6.1 62.8 = 10.1° 67.8 + 6.3 64.4 + 6.9
Sex (male), n (%) 35 (85.4%)" "7 28 (60.9%)° 33 (94.3%)” 41 (52.6%)
Disease duration (y),” median (IQR) 3 (2-4) 4 (2-9) 4 (3-5) NA
MMSE, 2 median (IQR) 23 (19-26)"10 29 (28-30)° 23 (18-25)7 29 (28-30)
AB1-42 (pg/mL), mean = SD 695 + 2756917 917 = 211° 486 + 194° 926 + 266
t-tau (pg/mL), median (IQR) 325 (224-431)78.10 189 (157-275)° 588 (398-787)° 247 (174-308)
p-tau (pg/mL), median (IQR) 53 (35-66)° 38 (28-51)° 75.0 (62-99)° 45 (35-57)
t-a-syn (ng/mL),° mean = SD 1.4 + 0.4%¢ 1.4 +0.3%¢ 2.0 =05 1.8+ 06
0-a-syn (pg/mL),? mean = SD 108 + 34° 120 + 49%¢ 89 + 30 72 + 37
pSer129-a-syn (pg/mL),” mean = SD 232 £ 79 258 + 52 220 + 61 235 = 54

T =3+ SD, WYLl (U5 7#iPH (interquartile range; IQR)), F7=13BI% (%) TRT. HRKT-OREM L, %D Bonferroni
W % k) ot (GEw), e (D), % D Mann-Whitney U #E % £ 9 Kruskal-Wallis #5Z (MMSE, FEfG ) TN L 72,
CSF N A < — 7 — B EORER 221, FE#B L ORI CHIIE L7z — B8 E 7V (general linear model; GLM) THFAli L 720 t-tau B X U°
p-tau I EZERL L 7248, AT — 5 B FORL T 5,

ABi-2 =7 I8 A F Bi-so, AD =7 VYA % —J§ (Alzheimer’s disease), DLB = L & —/MFRIGEHIE (dementia with Lewy bodies), MMSE =
Mini-Mental State Examination, NA =743, PD =/8—%* YV V% (Parkinson’s disease), pSerl29-o-syn =tV > 129 Y Y #ft o-¥ X 7 L
A VEAYE, ptau =ALA =2 181 Y VLY T, o-0-syn =4 ) TR —0- X7 LA Y, tosyn =R o-¥ X7 LA ¥, ttau =85 T ERAY
'AD : 35, DLB : 40 f§l, PD : 45 {5l

2RFHE 78 451, AD : 34 i, DLB : 40 f, PD : 46 f

SHIHE 771, AD : 34 %, DLB : 411, PD : 46

%R 078 B, AD : 351, DLB : 414, PD: 42l

SHIME 754, AD:33fl, DLB: 3811, PD : 451l

p < 0.001, xFIRE DKL,

p <005, *HEDIHIEL,

8p < 0.001, AD & Dbz,

°p < 0.05, AD & DILEL,

1% < 0.001, PD & DK,

p < 0.05, PD & DILEK,

A s " |B 300 e c |
| ——————
T kel 1 1
£ 213 m -1
4 L e =
£ t —
£ 3 g i g 300
: H 1 2
: : i
- g nld E
g 2 1001
5
=4

Bie  PD  AD  Controis BB PD  AD Comols BB  PD  AD  Comios

Figure 1 DLB, PD, AD & KUSBBICH135 CSF th orsyn HFEEEDHEOIFE. CSF ) (A) tosynBE, (B) o-osyn EE, (C)
pSer129-o-syn BE., &Ry U ARNDIEIEFRE, KRV IADTMHE IO HFIEFFNFN 25 HRO 75 /83— A1V ERT., OFD
g 5 /S—t> &1, EiglE 95 /S—t > 21N ERT, BEEEL FEHHIOUERTHE L—RGE TSI (general linear
model: GLM) TEFfiL7=. *0 < 0.05, *p < 001, ***p < 0.001.
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oY X7 VA VBIET p AT BRZHT H/—F Y Uik
IMIETE N —F ¥V VIHIBHIZBIT B PI-FP-CIT SPECT [(123)
I-2B-carbomethoxy-33-(4-iodophenyl)-N-(3-fluoropropyl)
nortropane SPECT] Wi{RoD LR

BL.FP-CIT SPECT [(123) I-23-carbomethoxy-3[-(4-iodophenyl)-N-(3-fluoropropyl) nortropane
single photon emission computed tomography] Imaging in a p.AS3T «-Synuclein Parkinson’s
Disease Cohort Versus Parkinson’s Disease

** *Christos Koros, MD, PhD, Athina Simitsi, MD, MSc, Andreas Prentakis, MD, Ion Beratis, PhD, Dimitra Papadimitriou, MD, PhD,
Dionysia Kontaxopoulou, MSc, Stella Fragkiadaki, MSc, Nikolaos Papagiannakis, MD, John Seibyl, MD, PhD, Kenneth Marek, MD,
PhD, Sokratis G. Papageorgiou, MD, PhD, Xenia Geronicola Trapali, MD, PhD, Maria Stamelou, MD, PhD and Leonidas Stefanis, MD,
PhD

* 1st Neurology Clinic, Eginition Hospital, Athens University Medical School, Athens, Greece
** 2nd Neurology Clinic, Attikon Hospital, Athens University Medical School, Athens, Greece
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B - 2B W T, FH DL O T "I-FP-CIT SPECT [(123)
o-¥ X7 L A VT (SNCA) @ pAS3T MZERITF 1-2B-carbomethoxy-3B-(4-iodophenyl)-N-(3-fluoropropyl)
NTEDH 525, FHREFEEEEES—F Y VH nortropane SPECT] [l f§ #t 4% % 2 F 72 i 185 7% p.AS3T
(Parkinson’s disease; PD) DJEKHE L TEETH %, SNCAZE¥H %4545 PDEE N HlOT—% %, Fim, M

BHRY ------mmmmmmmmmmmmmmmmmmem oo oo oo oo B L OREIE %2~ v 7 S I PD B3 33 4

AfFGED H L, SEfEME p.AS3T SNCA 28 %474 % PD DF—F L L7z,
BB 2MEER NI B = 2 — 0 Y D% R -

Z, JRFEMEPD B LI, FHliTAZ & TH S, p.ASIT 2R %45 % PD B#H T, 5N PD Fﬁ%kﬂ:
D7 ittt ittt LT, X DEREMM OB X O TR
Parkinson’s Progression Markers Initiative 7 — % N — X HOHEBIITL (p = 0002850 p = 0.006, ﬁy_’l‘gj%

Table1 pAS3TZE%ZFT 5 PD BZEHLIUMEN PD BEDERETF, EFEEMREL SOEGIREMR

Feature p.A53T PD (n = 11) PD (n = 393) P value

Demographics and motor, mean + SD

Age, y 50.18 + 9.09 50.79 = 9.25 .85 > .05%°

Disease duration, y 3.55 + 2.33 2.79 +1.42 296 > .05¢

Education, y 11.82 + 4.26 13.48 = 2.37 221 > .05¢

MDS-UPDRS Il in “On” 23.36 = 15.06 20.61 = 9.2 577 > .05%¢

L-dopa equivalent daily dose 652.64 + 532.83 234.21 + 342.16 005 < .05%¢

Sex (male/female), frequency 6 (54.5%)/5 (45.5%) 18 (54.5%)/15 (45.5%) 1> .05%¢

Datscan binding ratios, mean + SD

Ipsilateral caudate 1.3 +0.99 2.06 + 0.67 .006 < .0125°¢

Ipsilateral putamen 0.57 + 0.37 0.85 + 0.39 .034 > .0125°¢

Contralateral caudate 0.97 = 0.65 1.67 = 0.6 002 < .0125°¢

Contralateral putamen 0.53 = 0.29 0.6 = 0.19 526 > .0125°¢

Insilateral/contralateral caudate ratio 1.33 + 0.41 (n = 9, missing values = 2)' 1.27 + 0.29 771 > .0125°¢

Ipsilateral/contralateral putamen ratio 1.35 + 0.9 (n = 9, missing values = 2)f 14 +0.34 101 > .0125¢

Ipsilateral caudate/putamen ratio 2.33 + 0.54 2.63 £ 0.75 319 > .0125¢
(n = 9, missing values = 2)f

Contralateral caudate/putamen ratio 2.24 + 0.94 2.91 = 0.95 .007 < .0125"¢
(n = 9, missing values = 2)°

‘p = 0.05

*p = 0.0125 (Bonferroni DIEIEIC & 2% EA BIEHIE)

CPONTAEARD ¢ Mg

YMann-Whitney U #E

“Fisher O [H S ME

R 11 I 2 BICIRBAIRO FS S AR S 2 — 0 OB AIERICHIETH Y, SR TS 20 LI L, e

Lo L7,



Kot Bsg), MHORIRE Bk 7 F VBT LT
W7z (p = 0.007, Mann-Whitney U M %€ ). #afkic B
B EHE ) 7 FIYD SAAR O IER BRI, p.ASIT £
RAEGT 5 PDEEKB L OIS PD & O C R
BETdHh o7z MRGOIFIRHM & B B33 Sk
Za—uryoiFE o, MR SNLh o7,
HERR -

p.AS3T SNCA 8 % 475 % PD BH TIE, FEM: PD &

BEOHEIZBWT, L) EEOREREAD=2—1
VEERTHIRSED SN, FEICRRECTHL AT
Hbo Pk AIICAREEIALN R o722%, TDJ
& LT, p.AS3T SNCA B PD I8 2 IRZI# (floor
effect) % 721X IRB OMIEHHED O RINWEEW TH
LIENEZOLND,

(B8R« HFH &R

OKEYWORD © /S—F>VHK, o> XU LA, '2-FP-CIT SPECT, BiAf% iR DOIRZAME

Table 2 p AS3TERE%EHY S PD E&ZHIAR— MO '28-FP-CIT SPECT [(123)I-28-carbomethoxy-3p-
(4-iodopheny!)-N-(3-fluoropropyl) nortropane SPECT] Ei{&H KOBEEEREKT —X.

Mean Mean

p.AS3T Disease MDS-UPDRS Il Most affected putaminal SBR caudate 123I-FP-CIT

PD cohort  Age Sex duration, y score in “on” Type side at onset  (Striatal Binding Ratio) SBR SPECT image

1 51 Male 3 37 Akinetic L 1.025 1.425 -

]

2 46 Male 6 35 Akinetic-tremor R 0.585 1.145 -
3 54 Male 05 5 Akinetic R 0.92 2.075 -
4 51 Male 0.5 22 Akinetic-tremor R 1 2.52 -
5 35  Male 1 5 Akinetic L 0.7 1.79 -
6 54 Male 6 42 Akinetic-tremor R 0.21 0.46 -
7 56 Female 6 16 Akinetic R 0.39 0.88 -
8 47 Female 2 17 Akinetic-tremor L 0.46 1.065 -
9 38 Female 3 7 Akinetic L 0.44 0.99 -
10 69  Female 6 47 Akinetic-tremor L 0.265 0 n
11 51 Female 5 24 Akinetic L 0.1 0.12 -
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Detecting Mild Cognitive Deficits in Parkinson’s Disease: Comparison of Neuropsychological

Tests

*Jeroen Hoogland, MD, Lennard L. van Wanrooij, Judith A. Boel, MSc, Jennifer G. Goldman, MD, MS, Glenn T. Stebbins, PhD, John
C. Dalrymple-Alford, PhD, Connie Marras, MD, PhD, Charles H. Adler, MD, PhD, Carme Junque, PhD, Kenn F. Pedersen, MD, PhD,
Brit Mollenhauer, MD, Cyrus P. Zabetian, MD, MS, Paul J. Eslinger, PhD, Simon J. G. Lewis, MD, Ruey-Meei Wu, PhD, Martin Klein,
PhD, Maria C. Rodriguez-Oroz, MD, PhD, Davide M. Cammisuli, PhD, Paolo Barone, MD, PhD, Roberta Biundo, PhD, Rob M. A. de
Bie, MD, PhD, Ben A. Schmand, PhD, Alexander I. Troster, PhD, David J. Burn, MD, PhD, Irene Litvan, MD, PhD, J. Vincent Filoteo,
PhD, Gert J. Geurtsen, PhD, and Daniel Weintraub, MD, on behalf of the IPMDS Study Group “Validation of Mild Cognitive Impair-

ment in Parkinson Disease”

* Department of Neurology, Academic Medical Center Amsterdam, The Netherlands

%  OMRLBEIMAER XU 2=V 3 Y O
AN —F ) V% (Parkinson’s disease; PD) D5
WA SN TW 5285, BREERRAIRE E O I 2R ) 35
X ORI R O ZEH T OB RIEIIAMTH 50 AW%E
D HMWIZ, PD EHEOBMAEREIKT 2k~ 2%t 2@ U
T—HLTHRIBTE 2R LA L RET S L
Thhbo

AL S M7 O E A I R AR 30 BB D 7 — & % f#AT
L7ze INHOTF—%1%, EBEE 20 THEsNzD
DT, EKALED 720 K 2,908 B DIEFRAE D PD &
TaRGg L Liz, ME1THELOR50 72y TR,
EEFREEBREOT— 7 BN TEB Y, SHdkd 7
DK 1,247 Bl ORI BBERE 2 f & Lz, BEHEAL
27 RV 2EBEBEOX Y75 ) Y AFIZED, PD
BE O 2 LT — & LI L 72,

R - e
PD HFHE L, % PD BERE L I Uik o W o B &
DT 27— VHEEMEIC LY, — B S
FRONBRAE 5 IR (R E 2o dEERONE, BATHEEE, SRR

O KEYWORD © /S—F>V 2%,

MCI, BERAMES, RBAMKEE,

Movement Disorders, Vol. 33, No. 11, 2018, pp.1750-1759

FOTE, FLZS I FRRREE) (b 72 B 14 FEH O R a7 T,
PD BH DA E BRI T e s hz 237
BLUOREERR - BRIIRA I TFYV I AET V), L
ML, 0L THEEOMATIE, RS OK
BDS, AR ENTV L PHMHEZ G Rl 5 Twiz,
Tt Rl oD e ok B B & I B2 ARG L 723 & & R IR
(2, ARIEEMEO MW THNT L7284, PDEE
DBIBEREICFHIH T & 2 WHEE RIS OIX 5D & 05AR
BN, MEEMZERIEOSN L2 o7
B O RBABERE TR D 7 2 AL S 7= ek O B A2 1Y
AN XD, PDHEHORABRRACT X, Haakh o
R ER S E ORIRICB VT, —BH L THRIBTRETH %,
LA L, PD EHOMIIZRBRAANIE, AFRALMEWH
DHREMA LA L L, Rk 5 o5 BB o %
E &R BB O RN TR & B L 72 EBE
LR CHEMT &, BEABERBIKT DK D L ONG#E
M ANO SUBED R <, E oA R A & 0 3
N7z, —EOBIMBERMALE L FET L7012, 5
RS BT %o

(&R BRER 53

FRREOIESRY



Normatlve scores In PD

Hopking Verbal Learning Test: Dalayed Recall
Hopkins Verbal Learning Test: iImmediate Recall
Hopkins Verbal Learning Test: Recognition
Hopkins Veerbal Leaming Test: Delayed Recall Percentage
Trall Making Test: part B
Trall Making Test: part A
Stroop Test: Color-naming score
Wechsler Adult intelligence Scale: Digit-Symbol Substitution
‘Wiaconsin Card Sorting Test: Non—parseverative errors score
Stroop Test: Word-reading score
Stroop Test: Interference score
Digit Span Forward
Rey Auditory Verbal Learning Test: Immediate Recall
Wisconsin Card Sorfing Test: Perseverative errors score
Rey Audiory Verbal Learning Test: Delayed Recall

Adult Scale:
Controlled Oral Word Association Test
Animal Fluancy
‘Wechsler Memory Scale: Logical Memory Part |
Digit Span Backward
Calilornia Viarbal Learning Test: Short Dalay Free Recall
‘Wechsler Memory Scale: Logical Mamory Part ||
Calliornla Vierbal Learning Test: Long Delay Free Recall
Judgement of Line Orientation Test
Wechsler Memory Scale: Letter—Number Sequencing Test
‘Wechsler Adult Intelligence Scale: Matrix Reasoning
Calilornia Vierbal Learning Test: Immediate Recall
Diglt Span Total
Boston Naming Test
Wechsler Adult Intelligence Scale: Vocabulary

-0.77 (-0.98, -0.56) ; [12=B3%"
-0.72 (~0.96, -0.49) ; 12=87%"
-0.56 (~0.81, -0.31) ; 12=71%
-0.54 (-1.28,0.19) ; |2=03%
-0.50 (~0.74, -0.26) ; |12=62%
=045 (~0.77, =0.13) ; 12=06%
-0.42 (~0.83, -0.02) ; 12=06%
=0.41 (-1.05,0.23) ; |12=08%
-0.40 (-1.28, 0.49) ; |12=88%
035 (-0.71,0.02) ; 12=87%'
-0.26 (~0.53, 0.01) ; 12=04%"
-0.22 (-0.55, 0.11) ;12=72%
-0.19 (~0.45, 0.08) ; [2=0%
-0.17 (-0.72, 0.37) ; 12=82%"
-0.12 (-0.38, 0.15) ; [2=15%
-0.08 (053, 0.37) ; I2=03%"
-0.08 (~0.30, 0.15) ; [2=06%"
-0.06 (~0.28, 0.15) ; I2=05%"
~0.06 (~0.52, 0.40) ; |2=93%"
-0.04 (-0.85, 0.77) ; 12=87%"
-0.08 (-0.32, 0.27) ;12=28%
-0.02 (-0.44, 0.39) ; 12=04%"
0.03 (-0.16,021) ;12=0%
0.03 (-0.39, 0.46) ; [2=07%"
0.15(-0.15,0.48) ; [2=86%"
0.16 (-0.62,0.93) ; [2=03%"
0.16 (-0.36, 0.68) ; [2=81%
0.17 (-0.05, 0.38)  ; [2=96%"
0.31 (-0.18,0.78)  ; l2=88%"
0.55 (~0.69, 1.79)  ; [2=08%"

05 —

Figure 2 = PD BEICHITBERBEDT—IUER (BT A). HEBICHENMIL TH—MEROTRY 50%&BA W el £&xRd
(Tbhb5, REHEEEDIESDEDDLELEDFND, MEBMDIESDEZICEZEDTH D).

Normative scores: PD versus controls

Trail Making Test: part B —_— ~0.89 (-1.02, -0.77) ; 12=0%
Wechsler Memary Scale: Logical Memary Part Il — -0.75 (-1.32, -0.19) ; 12=33%
Wechsler Adult Intelligence Scale: Digit-Symbol Substitution —_— -0.74 (-0.99, ~0.49) ; 12-23%
Trall Making Test: part A . e =0.72 (-1.17, -0.28) ; 12=7T7%
Wechsler Memary Scale: Logical Memory Part | —a ~0.66 (-1.00, -0.33) ; 12=0%
Stroop Test: Color-naming score —a -0.56 (-0.78, -0.34)"; 12=78%"
Stroop Test: Word-reading score —— -0.55 (-0.86, -0.25)" 12=84%"
Wechsler Adult g Scale: Similariti —— =0.53 (-0.68, -0.39) ; 12=0%
Stroop Test: Interference score —e— =0.52 (-0.71, -0.34) ; 12=58%
Animal Fluency —e— =0.44 (-0.64, ~0.24)" 12=75%"
Controlled Oral Word Association Test -8 -0.39 (-0.52, -0.27) ; 12=18%
Judgement of Line Orientation Test ——— -0.38 (-0.63, -0.14) ; 12=14%
Wisconsin Card Sorting Test: Non-perseverative errors score —a— =031 (-0.51, -0.11) ; 12=0%
Digit Span Forward —_— -0.24 (-0.81,0.33) ;12=39%
Digit Span Total —a— -0.24 (-0.42, ~0.06) ; 12=27%
Wisconsin Card Sorting Test: Perseverative errors score —_— =0.18 (-0.96, 0.60) ;I12=B1%
Boston Naming Test —— =0.13 (-0.35, 0.10}) ;12=0%
T T T T T T T T
o w < 0 = w - w o
T 3 it i
2-s5c018

Figure 3 R{ED PD B& & EEMBHERE (healthy control; HC) ZH#L7=7—IUEER (BRHT B). HEMEICHEMIE, F—iE
O TBRD 50%%BA TN el EZRT .
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Speech Treatment in Parkinson’s Disease: Randomized Controlled Trial (RCT)

*k ok ko okk ko  orraine Ramig, PhD, CCC-SLP, Angela Halpern, MS, CCC-SLP, Jennifer Spielman, MA, CCC-SLP, Cynthia Fox, PhD,

CCC-SLP and Katherine Freeman, DrPH

* University of Colorado-Boulder, Boulder, Colorado, USA

** National Center for Voice and Speech-Denver, Denver, Colorado, USA
*** Columbia University-New York City, New York, New York, USA

*#k* [SVT Global, Inc.-Tucson, Tucson, Arizona, USA

¥ 'V V9% (Parkinson’s disease; PD) HEH D% <
(89%) W3 ERhbEE &2 FRET bo
ARIAEZ AL I BGEER T U 2 i o PD [ ) S Ek 2 5T
filiL7zo Z o2 MO SFEREIL, BHREESEC, %
MOES, BEICHWENEZRDOLEV) KTy F LT
WS, RIEER (TAERE) 1 3R% ), F5 (P
—WEBAER) £ 7oA (RS - EaE) 2 e
L7z

S&7 % B9 & L 72 Lee Silverman Voice Treatment (LSVT)
(LSVT LOUD) #F, ##§# Z#£# & L 72 LSVT (LSVT
ARTIC) #, At (UNTXPD) #F\Z PD ¥ % MR
WZEID AT, 1o ARG E FEME L 720 PD B0 5 RE#
ik (speech clinician) 2SIHEFZ Y L7z, fimig o £E
MG E X, #rB L CTHMEFHOFE LX)V (sound
pressure level; SPL), HIKIWEFHMIE H &, B#HHCOHEIC
& % Modified Communication Effectiveness Index (CETI-M)
THY, ABRGGEE, 12 ARB L7 2 JREREERICE
WCEMI L 7z flE S BB 3 AR B KL ORI 2 <
F 7.

2 S
BB IR, PD EHRE (64 B1) (&, M EEEE (20
Bl) LoHBIZBWT, SPL (p <005, #E) B

O KEYWORD © &% =% RCT, /S—F2V Ui,

¥

=

=,
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O°CETI-M (p = 0.0001, Wilcoxon DM FIME) 254
BICARARTH o7 SPLO1 » HEB LT » A%
OB ILETIX, LSVTLOUD # (22 41) 128\,
LSVT ARTIC #t (20 f5l, p < 0.05) 3 X UF UNTXPD #
(22 %1, p<0.05 £ bEFELRLHE»EDONZ (—
TG BC 1 BCAE M 22 43 55 BT B & O Duncan @ % i P A
E)o 1 7 AHB LT 2 AR O LSVT ARTIC B 3
X OV UNTXPD BEMI2BWT, SPLOAEAITZED LN
irotz (p>0.05). CETIM @O 1 5 J %K S OB
I T, LSVT LOUD #f & LSVT ARTIC #f T UNTXPD
HEX D QEFERYUERO LN (p =002, p =002
Bonferroni # % B ) A #1172 Kruskal-Wallis ¥ %€ ). 7 # H
B SICB W T CETIM OB A IAE T R d o7z
(p = 0.08)o LSVT LOUD #EDBEWNIZ BT 5 CETI-M D
UEIR 7T o A TR L 72 (p = 0.0011, Wilcoxon @
F5o At & NELIESE) o

hER
SPL TIi, LSVTLOUD 2L D 1 » AB I 7% H
B IS B W T, LSVT ARTIC 3 X OF UNTXPD & It
L CHE 2 EPRO 57z, CETI-M Tld, LSVT
LOUD B X IFLSVTARTIC 12 X ) 1 » H B TIZHB VT,
UNTXPD & O THENGRD Sz, 7 5 HEKNT
CETI-M DY 3 L T 72D 1d LSVT LOUD DA T
Holz,

BR R BER)

BE



A Monologue
Self-selected topic, 60 sec

814

e LSVT LOUD
® = = LSVTARTIC
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£
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o
D 744
m
-
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E 70 4
‘g 65 o
= 60
3 55 4
8 s0
w
45 4
3
Bast‘ﬂins 1 M::nlh : : I : I T Mclm!.hs
Figure 2 (A) #BRBIARE 1 D ARB KV 7 » AEBERUCHITS LSVT LOUD 8, LSVT ARTIC & K0 UNTXPD 20 SPL (E%#

BEEE 0 30 cm, 4L dB) OEHMEL KUMEERZE (standard deviation; SD). &HREXMABEHRFFELS LT, B/ O—JHREEICD
W70y kL7, (B) REERIHREE 1 hABRBROT7 n AERERICHFS LSVT LOUD &, LSVT ARTIC 23 KU UNTXPD 20D
CETIM (RE : 0 ~ 100) OrhRfES KOMUAERE (25 ~ 75 /83—t &21J)L).
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Life Span Pigmentation Changes of the Substantia Nigra Detected by Neuromelanin-Sensitive

MRI

***Yue Xing, PhD, MD, Abdul Sapuan, MSc, Rob A. Dineen, PhD and Dorothee P. Auer, PhD, MD

* Radiological Sciences, Division of Clinical Neuroscience, School of Medicine, University of Nottingbam, Nottingbam, UK
** Sir Peter Mansfield Imaging Centre, University of Nottingham, Nottingham, UK

HfERA 7 =i A 4>y - FL— MEEEZ AT 20
FThDO, BEBEI (substantia nigra pars compacta;
SNpc) O K283 EBE = 2 — 1 v TEIUWIZFR
bNb, 28—F > VK (Parkinson’s disease; PD) 13,
MRI CHIH SN MR T = 2 DF L Wik % K &
T AHH, AR T = R RER T 22 R 2
BEZH C TV DDA FE R STV 5. HERFEY
WEZE T, ISR S Wi X T = > OBINAFERE S T
WY, ZOFERIT invivo TIZMEEINTE ST, /2,
MFERX T = 2R DR, IR, AL X 7By
LAY TH B,

RUFFED HIGIL, 5~ 83 DB FHERE 134 B2 BT
HAERA T = VIEZH 3 TMRID T — )V -« F—% & v b
% vy, SNpc O FikAE DAL Z P S 22T
HIETHD, kA= VMO E (FFa>r b
A M) BLXUOKIEROSETHREEZ, BB LUK
REE T IVTHIT L, FiOMEEH LML,
i, VBB X ORE NI (R R B2 oRhR
b Al L 72,
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B L0 2 AE R O R HIE R R A TR b RIS
HEN, SNpc THIZ I N5 81.5% DS BIHE T
Btz MEIZ/NEHALBHRECELL EAL, hiE
WIC7 7 P—1EL, BFINCIKT Lz &8 RIS
DWTHAERIC X B MBROREITRD SN zh, Fhiz
EHETE e holze 72, SNpe DI ¥ b T A M
WO A SN D T &, 47 O LTI
FEX 7 =0 2 BEICECHEEMAFEIRE VI EHURS
N7z, EAZEZAEE TR > 72,

AP T, R % 8 U7 bk 2 AR R OBERHE % W12,
RBEAL S NIRRT = VESYE MRT 2 FEfE L7z & 2
%, ERCAERTRI R AYERE SN, SNpe DL E O
I bT A MIINBIR S BEMIIB W TH U FE
DEEENFRD S NIz BWEN L E RN LB,
SNpc DWFELRAB BT B 2 0 X 9 7 A BN 72 it
ZALZEET 2 LEVH L, 72, KifkE, EEBX
ORI 2 I DFEEDB L O IZ BT 2 Mg A 7 = > otk
FICBL, RMIIZE~DEZHL D TH S,
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Figure 1 BEWREICHITZREOIVINIAN -BR/AX
Lt (contrast-to-background noise ratio; CBR) &4 #& DR
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Linear Fitting for three age groups

12
10 R
-
2 s 000 S o
=] o oY
3 ° oo 5 i
> o
" °———5°'°?>°"-80 o © %
°
‘g 4 o0 o %@‘.e ]
£ 8 @ ©°° @M
© o oo _0"%
g 2 ° %o
3 % o % o@%
] ol TSR R h‘_-“‘"-..___ o
-2 4"'--»\
- : . . ” . . .
0 10 20 30 40 50 B0 70 80
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Suggestive Association Between OPRM1 and Impulse Control Disorders in Parkinson’s Disease
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M Eh IR EEE X, 2S—F ~ > V9% (Parkinson’s disease;
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FEICRBo s N7z (12% 5 5%, p = 003) (CHMEET
1 Pearson @ y? #E, WIWETIE 2 EAR HEF 7213
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B S £ BT & A RICE S 2 RS
etk ON) 72 b)) ERRD LN 057278, BEED L
fCThHo722208 K N7 Y1) BIEEFAET
&7z (OPRMI 151799971, % v X} (odds ratio; OR) :
0.49, 95%1EHHIX M (confidence interval; CI) :0.32 ~ 0.76,
p =00013 (PR B L BRI FERTHIEL 2R Y
T 4 v Z [AJgEE 7)), Bonferroni DIEIEHE p = 0.065 ;
DATI 40 3555t O AGHCHI % AL (variable number tandem
repeat; VNTR), OR:1.82, 95% CI:1.24 ~ 2.68, p = 0.0021
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E 7)), Bonferroni DIEIEH p = 0.105)0
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Table 2 BEERRITOMER

31799971 @ 3 {= T %,

repeat; VNTR),
95%CI = 95% 15 HHIX ]

A5 B 51 % % (variable number tandem
PRI B & OB WA % & Tl Il £ 7500 o

Gene rs OR 95%Cl P Adjusted P Gene rs OR 95%Cl P Adjusted P
OPRM1 rs1799971 049 0.32-0.76 0.0013 0.065 TPH1 rs1800532 1.18 0.86-1.63 0.3108 1.000
DAT1 VNTR 1.82 1.24-2.68 0.0021 0.105 C8B rs683916 0.83 0.58-1.19 0.3132 1.000
CA12 rs9989288 1.50 1.08-2.07 0.0147 0.735 DRD2 16277 0.85 0.61-1.18 0.3248 1.000
MOSC1 rs2984657 0.68  0.48-0.97 0.0347 1.000 MEF2C rs4518438 0.85 0.61-1.18 0.3297 1.000
MOSC1 rs1109103 0.71 0.50-1.01 0.0552 1.000 MEF2C rs17487515 117 0.85-1.62 0.3378 1.000
CA12 rs16946963 140  0.99-1.99 0.0601 1.000 DRD1 15265981 0.85 0.61-1.20 0.3548 1.000
MEF2C rs679232 0.73  0.52-1.03 0.0757 1.000 GRINZB 151806201 0.85 0.58-1.23 0.387 1.000
MEF2C rs7712452 0.73  0.52-1.03 0.0759 1.000 FOSB 152276469 0.87 0.62-1.21 0.3963 1.000
DRD3 rs6280 0.74  0.52-1.04 0.0836 1.000 C8B 1591730 0.87 0.62-1.21 0.3964 1.000
GRIN2B rs7301328 0.74  0.52-1.04 0.084 1.000 CA12 rs1043239 1.14 0.83-1.58 0.4124 1.000
CA12 rs2046484 1.32 0.95-1.82 0.0951 1.000 HTR1B rs6296 1.15 0.81-1.63 0.4277 1.000
MEF2C rs165945 0.75  0.54-1.06 0.1068 1.000 C8B rs725330 1.14 0.82-1.57 0.4395 1.000
MEF2C rs11744850 0.77  0.55-1.06 0.1119 1.000 TPH2 11352250 112 0.82-1.55 0.4755 1.000
FOSB rs1049739 0.79  0.56-1.10 0.1637 1.000 SCL6A2 15998424 0.89 0.63-1.24  0.491 1.000
NPTX2 rs705318 0.80  0.57-1.11 0.1825 1.000 CA12 rs7166946 1.10 0.79-1.54  0.5662 1.000
COMT rs4680 1.25 0.90-1.74 0.183 1.000 CCRN4L  rs938836 0.91 0.66-1.25 0.5664 1.000
FOSB rs2282695 1.25 0.90-1.73 0.1873 1.000 DBH rs1611115 1.12 0.73-1.72 0.6024 1.000
MEF2C rs700592 0.81 0.59-1.12 0.1969 1.000 MEF2C rs3850651 0.93 0.66-1.31 0.6658 1.000
ARC rs10097505 0.81 0.59-1.12 0.2042 1.000 BDNF 16265 1.08 0.71-1.65 0.7129 1.000
MEF2C rs770463 1.23  0.89-1.72 0.2151 1.000 OPRK1 rs702764 1.10 0.60-2.00 0.7607 1.000
CA12 rs4984241 1.23  0.89-1.70 0.2185 1.000 DBH rs1108580 0.95 0.69-1.32 0.7776 1.000
TPH2 sr6582078 1.19  0.86-1.65 0.285 1.000 C8B rs617283 1.03 0.74-1.43 0.8682 1.000
C8B rs2480413 1.19  0.86-1.65 0.299 1.000 HTR2A rs6313 1.03 0.73-1.44  0.8791 1.000
ANKK1 rs1800497 1.18  0.86-1.62 0.3064 1.000 HTR2A rs6311 1.01 0.72-1.42 0.9499 1.000
CA12 rs1075456 1.18  0.86-1.63 0.309 1.000 CA12 rs1043256 1.01 0.73-1.39 0.9724 1.000
OR =7 Xk, 95%Cl = 95% 15 HEIX ], Adjusted P = Bonferroni DIEIEHD p il (HEHI3B X OBWIRHER CHIIE L 720 Y 25 4 v 7 [l)a-E
7W)
Table 3 JEAIF S JOMREICH TS DATT DRERSIZE (variable number tandem repeat; VNTR) O73%
Genotype Cases Controls Total P
DAT1 1010 73 (42.4%) 73 (55.3%) 146 (48%) 0.004
VNTR 10 X 77 (44.8%) 55 (41.7%) 132 (43.4%)
XX 22 (12.8%) 4 (3%) 26 (8.6%)
Total 172 (56.6%) 132 (43.4%) 304 (100%)
X BIZFARNE 3, 7, 9 F7203 11 MO RBUTFIET %o p fid Pearson O X2 BOEIC L Do
Table 4 JEGEEE SOMWRECE TS OPRMT rs1799971 £H DN
Genotype Cases Controls Total P
OPRM1 rs1799971 AA 133 (77.3%) 79 (59.8%) 212 (69.7%) 0.004
AG 33 (19.2%) 47 (35.6%) 80 (26.3%)
GG 6 (3.5%) 6 (4.5%) 2 (3.9%)
Total 172 (56.6%) 132 (43.4%) 304 (100%)
p liZ Pearson @ X* MAEIZ X %o
Table5 ®RETIL
Estimate OR 95%Cl P
OPRM1 rs17999 (G) -0.75 0.47 0.3-0.73 0.0009
VNTR DATT (X) 0.64 1.90 1.28-2.82 0.0014
Sex (male) -0.39 0.68 0.41-1.12 0.1314
Age at diagnosis -0.04 0.96 0.93-0.99 0.0092
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