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Young-Onset Multiple System Atrophy: Clinical and Pathological Features

* Amit Batla, MD, DM, Eduardo De Pablo-Fernandez, MD, Roberto Erro, MD, Martin Reich, MD, Giovanna Calandra-Buonaura, MD,
Pedro Barbosa, MD, Bettina Balint, MD, Helen Ling, MD, PhD, Saiful Islam, PhD, Pietro Cortelli, MD, Jens Volkmann, MD, Niall
Quinn, MD, FRCP, Janice L. Holton, MD, PhD, Thomas T. Warner, MD, PhD, and Kailash P. Bhatia, MD, FRCP

* University College London (UCL) Institute of Neurology, London, UK

40 AW TIHAET 52 R HEMAE (multiple system
atrophy; MSA) 13 [#F4E5HE MSA] L IFIZN 5. ABF
JETIE, AIEFEIE MSA ORI &, HEFIE S —F
>V ¥ 95 (Parkinson’s disease; PD) 1 & OBt JiE MSA
EDOERINAR O MR H 5, IR EB L ORI
R R e L7z,

MSA D 1ZITFEFEPB] (probable MSA) DBWIIZH T % 2
YRV AT TAT)T R T e, HBRIZE D MSA
EHEEZW SN, FAEAFEH DS 40 ARG T B o 72 AEH]
WBWT, AFTEHRNSL L OWHEAN RSz L
Va—L7o 72, Iho0EFORKNERE, SR
2 &) EAESEIE PD & REE I S N7HER] 16 Bl X Y
European MSA Study Group 235 L 72 KB 72 55 M T8 hE
MSA BAER & KL 72,

R - e
REFZETIX, FEFEIE MSA BH 2 B4 s, 9
B8 B CHEL T W2 AT C & 7o FHRREE X

Movement Disorders, Vol. 33, No. 7, 2018, pp.1099-1107

36.7 1% (FEH#EARA 1 23) Thoroo HIETIE MSA &
FAEFSREPD Z KT B &, LARRNSHERE Y AF A Y
T OBE LTI PD TR, —F, IF7E—X R
B L UK B O B 1335 R 5E PD Tl o 720
AESEIE MSA & FHFERE MSA OIIKTIE, YA M=7T,
LA FSEURE, VR GRS AF AT T B IO
PRSI DB BE X H5 SR FE MSA TR - 72 (p < 0.05,
ZWOE) . HIBIRNTCIE, RETEIE MSA X 1 & RS
MSA (2 f5) THINEALEL OFF PEAE A9 AT FL (minimal-change
pathological variant) 2SEHHEEIZA Bz (p = 0.045, Z
MAE) o RIS HT SESIE MSA & B2 2 T S 729
BIOFH AL 1.1 2324 (§EPH : 5.5 ~ 146) T
Ho7zs
RIFFEDKER:, BWEE OWFE, FRHEFENIERT RO
fift, BERGIC X 2 BB ENCR LD, HEFIE MSA OF
F 72 R RIS & NS % o 72,

(BEER 118 BESR)

O KEYWORD © ZXWMEMIE IF V00— XA, BRREREEMWE 7 — T/



Table 3 JRIEFHICHETEZII S N/ZEFERE MSA (young-
onset MSA; YOMSA) &iRIESFRYICHEERZIT <7z
EHEFIE PD (young-onset PD; YOPD) &MDH

YOMSA, YOPD,
Characteristic n=72 n=16 P Value
Mean age (SD) 37.9 (2.0) 37.2 (0.42) .39
Presenting feature
Rest tremor 571 62.5 .81
Postural tremor 429 6.25 .03*
Autonomic 7.4 0 .0001*
Motor features
Gait and postural impairment, % 42.9 31.3 .59
Dystonia limb/laryngeal, % 429 43.8 .96
Myoclonic tremor 28.6 0 03°
Treatment response
Levodopa response® 714 100 .04°
Dopa-induced dyskinesia total 429 93.7 01°
Orofacial dyskinesia 28.6 0 03°
Off-period foot dystonia 0 43.8 .04°
Clinical signs, %
Pyramidal signs 71.4 0 .0001°
Limb ataxia, % 429 0 .005°
OH 85.7 18.8 .003°
Urinary incontinence 57.1 25 14

(catheter required)

OH = VMEIKIME, SD =HEE (%

B B T BITHRE LT — I hME b,

b < 00513, FE (%) OESHEFMHETHL I L E2RE

5 (g
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Clinical and Imaging Correlates of Amyloid Deposition in Dementia With Lewy Bodies

*Paul C. Donaghy, PhD, Michael J, Firbank, PhD, Alan J. Thomas, PhD, Jim Lloyd, PhD, George Petrides, MBBS, Nicola Barnett, MSc,

Kirsty Olsen, MSc, and John T. O’Brien, DM

* Institute for Ageing and Institute of Neuroscience, Newcastle University, Newcastle upon Tyne, UK

L e —/MERIFEAE (DLB) BETIET I u A LA
L ALNDBH, ZOFRREAEIFY 2 FIRIIAWTH 5,
BHY) ---m-mmmmmmm s
AWZED HIWIE, DLBIZBIT AT IvA FibhE, W
IR7T7 74, IKFVEEES X ORI & OB %
Mt b2 ThbH,

DLB ## (37 #1), 7 Vw4 <—%5 (AD) H#& (20 #l)
B LU RS (0 6) Zxbgic, #H 2 B FEm
#4T\, 3T MRIMAE B & OF F-Florbetapir PET-CT Mg (.
WG IR R MGE, BIER T T I a4 N % i)
ZHERMLZ, 7I0A FEGIZESIZ LY B E EE
PRV U 7o IHERIAT 120, RTINS 5 A M) v 7 <
Y 27 (statistical parametric mapping; SPM) 8 & i\ 7=,
BER ----mmmmmmm e
TIOA FEEBLOT I v A FEMO DLB 045
2BV, F (p = 078), EMWRMEREREE (p =
0.83), HEREFSEDOREEE (p = 0.80), TOMOHRE L 7

Movement Disorders, Vol. 33, No. 7, 2018, pp.1130-1138

B 5 W B F 72 XA R R B IS EAEITRO S
Nhdol (—BEEFVEZBOY AT 1+ v 21
fi, FRBLOHBEERE LT LT D), HEBLD
IKHEARRICOD A RETRO ONE o720 —HT, T
I A4 FBYEDLBERTIX, 7304 FEME/MICH
N, WHIMBEZEOMEAME T LTz (p = 0.03, —f
WIEE TV, Elg, B L OBEBFEHERLR LT D),
7e72L, WRIMBEZEMGE, SRS X O AP RE Al
FHAEDLETDH, DLBICBITL27I0f FOLED
HiEZ EREC TS5 2 L3 TE L o7z,

b S L L o e e e
A af

DLBIZBWTT I u A Nk, BRMN I 7221300
WA T a7 7 4 VOEAL L DR Z IR S 2o 7295,
AR BEL3E D B BB 2 7R 9 IR AL & O B3 ERD 5
N72o DLBICBIT DT I 04 Nk % RS R oo i
BRI THET 52 L 1ETE Y, PET MiffE 7
XN E R (cerebrospinal fluid; CSF) 2 & % IH#EEHIi A
VEEEZ BN,

O KEYWORD © L E—/MAEIRANAE, 730 N, BEFREMERS. florbetapir



Table 4 FE&E®D Florbetapir iK% SUVR &
REEMRD JOMRE OREM

Imaging Measure B (95% ClI) P
Hippocampal vol. —0.29 (—0.60 to 0.03) .07
Gray matter vol. 0.15 (—0.23 t0 0.53) 42
Parietal perf. 0.21 (—0.23 to 0.65) .33
Occipital perf. 0.34 (—0.12 to 0.81) 14
MTL perf. —0.52 (—0.87 to —0.17) .005
Occipital:MTL perf. 0.65 (0.34 to 0.96) <.001

B2 B @ Florbetapir 12 & 5 -3 SUVR & ORI MR 5o FENT Tl
A, MERB X OEE R ML ARE L B I IREE
BRI ETHENERIT T 2 HME TR SUVR =FEELELD
sAMMEIL (Standardized Uptake Value Ratio), vol. =%+ (volume),
MTL = IIIE3E (medial temporal lobe), perf. =il (perfusion)

Figure 1 DLBICEF27I0A NELBEEMMAE DRI I - N—ADHE, KEEDEEZRTIE (0 <0001, —H#FHETIL, i,
MHELOLBENTREHEEET D), 7IOA NEBCMREDEDHEZRT 2 DOREBET ZAX—CEOHE%ZERT 2 D0D/E
BUTAR—PERBHSNTz, Family-wise error HIE#E GERL TWVEW), BBEBY S AZ—THREKEIEWMEDZBSH SNz (o =007,
—MIRET IV, Fihp, BB IOLBRENBHEEHERET D).
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PREGIYEHIIEH & Lo hedt:

Evaluation of Smartphone-Based Testing to Generate Exploratory Outcome Measures in a

Phase 1 Parkinson’s Disease Clinical Trial

*Florian Lipsmeier, PhD, Kirsten 1. Taylor, PhD, Timothy Kilchenmann, MSc, Detlef Wolf, MSc, Alf Scotland, MSc, Jens Schjodt-Erik-
sen, PhD, Wei-Yi Cheng, PhD, Ignacio Fernandez-Garcia, PhD, Juliane Siebourg-Polster, PhD, Liping Jin, MD, Jay Soto, BS, Lynne
Verselis, MA, Frank Boess, PhD, Martin Koller, MD, Michael Grundman, MD, Andreas U. Monsch, PhD, Ronald B. Postuma, MD,
Anirvan Ghosh, PhD, Thomas Kremer, PhD, Christian Czech, PhD, Christian Gossens, PhD, and Michael Lindemann, PhD

* Roche Pharma Research and Early Development, pRED Informatics, Pharmaceutical Sciences, Clinical Pharmacology, and Neuroscience, Ophthal-
mology, and Rare Diseases Discovery and Translational Area, Roche Innovation Center Basel, F. Hoffmann-La Roche Ltd., Basel, Switzerland

EZTHHHWRERT V7 VMl (A= 7+ Vg

LN =) OBRIZLY, MWREE OS—F 2V U

(Parkinson’s disease; PD) %) AW RIS & B €

ZF ) Y THPRIEPSEALL, TV NN F =T —
&) FIFIERAEIN S N B R D B

BHEY ------mmmmmmmmm oo mmmmmmmm oo oo oo oo
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PHOFEML, T/ OhA~v— b 73 v 2#WLE (%
BWE=%1) V) ZEBWE=45) VI TIE, A~V—
F74 YDV x4 0RT—TBLONHEERT— 5 % F)
MU, TR R0k B S 2 57 L 720

T e
BEBRAAC & B AT S MR T 2 BRI B 20l 5F L OV S
ELTHEY, PDEZORBEIMNMRAOE T 313 HE 7

ANWFZeTIE, PD 252, A~—b+7+ A2 FHPL
FIYN - NAL Fx—h—OFEB RN, FEMB L0
F YV % TR BRI B W CEEI L 72,

P 350 TH o720 Av—1 74 YflEE v —
BRAE 2 AU L 72 5FAl 2 H o R E BV I P AR I 720 v
LE o7z CPMNMEBERE =084, wTFhomg
BB X OB RAEE T3 PD BH & A
EDORERENPRRTDH > 72 (p <0005 MIBES
®H € 7V F 7213 Mann-Whitney U M58 ) o F 72, $#5it
FEFR BRI R TORMMAHTIZBENT, WEd
% International Parkinson and Movement Disorder Society-

Unified Parkinson’s Disease Rating Scale (MDS-UPDRS)

PD B 44 Bl &5t G & L7z 6 » H IO b A AR B
DT —F &Mat Lize T &3y L7z 45 HE o
BB, ki~ v F SR E R 35 6% R
X Uiz #BE T 6 FE O REB A E B AT (FRbiE
LRREIRER, RERHRE, 18y v 7, NT U R, BAT)

w&&@w

Sustained Rest Postural Finger Balance Gall
phonation tremor tremor tapping
LS >

s | —
Data upload
-—e .. | (e s
During both the active tests Q Passive Monitoring
and passive monitoring, ™

smariphone data is captured. Cetins A

to carry their
This data is encrypled and a

smartphones with
W|F| foa cloud slolage

-
Manufacturer, model: Samsung, Galaxy 53 min?
Battery life: 7h (due io sensor usage).

them as they go about
their daily activities.

and gyroscope (66 Hz £10 Hz);

JBG:? Hz}); microphone (44.1 kHz).

J J

Figure 1 ANXN—hT7#>0O77Ur—> a3 EREREBROFHEOT -0 70—, AX—hT7#> (Galaxy S3 mini; Samsung, Seoul,
South Korea) &, HA&ZLF7 74 —3> (Roche PD Mobile Application v1; Roche, Basel, Switzerland) O&ADTLA > A —
LENTVDIRETHEREIRM, o7 7Ur—>3>MALTER 6 BRADREREEZERL, BREECIESN T —F7—
auRELE (REMTEZRU>T]). WBRBITIEAY =N T A2 B AR ORIy NEFGNEITARNNY FICANTERT B LOK
Bz,



DR EIE BRI & OF B2 BT b BIEER
BMREETFTIV), ZEHWE=F ) ¥ 7 TIE, HITHRE
LIRS - RATREDOPIY A a7 L OMICHE R
HOSFRD S N7z (p = 0.005, Mann-Whitney U #5E) o 15
HeX&EmE LT, MdkbekIZ9EH L 72 MDS-UPDRS
TPD OEMBEN W EHESNAPD BFIIBVWTDH,
SEOE=S ) T FIE (LHRREZ R, Ax— T
T4 YR LT RTCORENS X OB B H
H) &y R®Eskt sz,

HEER -
BUGEDRER PO, A= 7+ 2R LTV 5 L-
WA F = —=PEHT LTI RSNz A —F
7 x HER U= SRt S PD OERKIEIR T —
7, BEESEC, BRUAMB LI ORI EREA L
BEENEH W E WL E R 5T,

&)

OKEYWORD © FTY&RIAINR, TR - INAFX—H—,

N—=F2V 2R, BRREER ERBET=2U>T

Table 1 PD &&EH JONREKERS ORI OERRFH JOBRKAVHFE

Characteristic PD Controls Difference (P Value)
N 43 35

Age (yr) 57.5+8.45 56.23 +7.83 0.5
Male Female 358 278 0.64
H &Y stage 191048 n/a

Total MDS-UPDRS? 4541 =17.22 31727 <0.001
MDS-UPDRS | 6.91 = 4.71 1.80 =2.08 <0.001
MDS-UPDRS Il 9.21 =6.10 0.23+0.73 <0.001
MDS-UPDRS il 27.67 =11.22 1.14 £ 1.06 <0.001
MDS-UPDRS IV 1.63 +2.65 0+0 <0.001
MoCA 26.86 = 2.46 28.34+1.35 0.001
Mean disease duration (yr) 3.51+2.86 n/a

Proportion of patients taking dopaminergic medication 81% n/a

Experiencing fluctuations (%)° 37% (30% experience at least a slight impact) n/a

MDS-UPDRS-defined TD and PIGD PD subtypes 29 TD; 9 PIGD; 5 indeterminate n/a

Experiencing dyskinesia (%)° 9.3% n/a

T = Z LIl £SD F 7213 E A TRY

*MDS-UPDRS #2327 (Total MDS-UPDRS) = MDS-UPDRS Part I (Fitfif%ft, 178hd X O0%5) +
MDS-UPDRS Part I (H#4:{&#){E) + MDS-UPDRS Part Il GE#)HiE)

"MDS-UPDRS HH 4.3 [ 7IKETEHI TR > 0] THLEEOH A,

‘MDS-UPDRS JHH 4.1 [V A F & V7 IHMBKHE > 0] THLEHOE G, PDEE 1 HITIE, MDS-
UPDRS WiH 42 >0 TREND, VAFAIT OEEREANOHENRD SN,

TD =R, n/a =3%4¢7

Table 2 EEBMNBIOZENE=L VT EITOILEBRBRBICE T DAY — NI 4 2T —HEEEHIST S
MDS-UPDRSIEE A7, BB EEME MRWHEEE PD BB LOEDRLES), RKEREEE & OBENY,

FRERAVIC [#MER L] SHIESN/z PD BEICH T 5HEORENERT.

PD Participants:
Relationship Between
Active Test Feature

Controls vs. PD Subgroup
Rated as Having No Symptoms

Sensor Feature MDS-UPDRS Test-Retest Reliability and MDS-UPDRS (MDS-UPDRS score = “0”) at

Activity and Unit Item(s) of Sensor Feature Controls vs. All PD Item(s) Score Respective Site Visit
Active tests ICC t Value P Value t Value P Value t Value P Value
Sustained phonation MFCC2 21 0.82 —4.48 <0.001 -0.36 n.s —3.29 <0.001
Rest tremor Skewness 3.18 0.90 7.6 <0.001 217 0.033 55 <0.001
Postural tremor Power (m?/s%) 210 0.97 4.42 <0.001 2.61 0.011 0.83 ns.
Finger tapping Tap variability 25 0.64 8.46 <0.001 2.18 0.028 6.95 <0.001
Balance Mean velocity (m/s) 313 0.80 8.29 <0.001 2.38 0.027 5.16 0.005
Gait Turn speed (degree/s) PIGD 0.88 —9.31 <0.001 —245 0.022 —8.25 <0.001
Passive monitoring ICC Mann-Whitney U P Value t Value P Value Mann-Whitney U P Value
Walking Turn speed (degree/s) Average PIGD n/a 1,392 <0.001 —3.01 0.005 229 0.018
Sit-to-stand Sit-to-stand transitions Average PIGD n/a 1,087 0.005 —1.48 ns. 250 ns.

transitions (#/hour)
Walking vs. Activity ratio (%) Average PIGD n/a 1,392 <0.001 —2.02 0.055 321 0.003

not walking

B D ¢ fililX, 455D MDS-UPDRS JHH & 3IR L 72 H & OBl % 2 i3 2B RAIBEETFTVICEEIDTH Y, H—ixs
TORBEIRIAEDO KT D EE L T do ZBIWE=4"1) ¥ 7 ® U flild Mann-Whitney U 5212 & o
MFCC2 = A)VJEHWEE T 7 A N T 28502, n/a =3545%7, ns. =IEH R, STS =iker / A5 HEEHE
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Higher Serum Cholesterol and Decreased Parkinson’s Disease Risk: A Statin-Free Cohort Study

*Violetta Rozani, MA, Tanya Gurevich, MD, Nir Giladi, MD, Baruch El-Ad, MD, Judith Tsamir, MPH, Beatriz Hemo, MA, and Chava

Peretz, PhD

* Department of Epidemiology, School of Public Health, Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel

MiEFa VAT U —VEfRL, SERERS X Oz
ML L72) A7 WFTh Do MRAEMEICBIT HI0Ea L
AT =V ORENIW S A2 ST WA,

BEY -----mmmmmmmmm oo
ALY F G EZT TR WEREICB VT, LG T
VAT H—VEDOFE# L )8—F 2V V% (Parkinson’s
disease; PD) ) A 7 & O MMM % 50 L 72,

AL F VPG R ZT TR W 261,638 B (Il =
L AT H =) O RARAREOER 0 40 ~ 79 5%, Bk
427%) ZRHEL, WAL ATFO—), KEEY) KK
HEIVATOU—VBIOEEE) REAHEIV AT
O — )b % RAEME 3 5 s R 3 — MiFgE%E 1999 ~
2012 4EICEM L 720 MBI L A5 10— VifEd 5 PD O
FEhE, FECF 72 LARERHE T T, BBRE A BERRA L 72,
PD DFHE L, &M PEARGE S N7z PD G HE 3G 7
T —FIT XYl L7z B X OYERCRERIME L
B GETa L AT 0 — VEHE &E Cox EF VA H
AL, PD N — FHZHEE L7,

Movement Disorders, Vol. 33, No. 8, 2018, pp.1298—-1305
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0.95) THolzo THEICBWT, BRIV ATE—VEB
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Low-Fat Versus Ketogenic Diet in Parkinson’s Disease: A Pilot Randomized Controlled Trial

*Matthew C.L. Phillips, MSc, FRACP, Deborah K.J. Murtagh, Linda J. Gilbertson, BLitComm, PGCert(Nursing), Fredrik J.S. Asztely,

PhD, FRACP and Christopher D.P. Lynch, MD, FRACP

* Department of Neurology, Waikato Hospital, Hamilton, New Zealand

TR &, EFHEEEDS—F > V9% (Parkinson’s
disease; PD) OEE)JEIR & FE BRI E B % ] AF9 0]
HEPEAVRIZ ST W 575, I8N & AL o BARRY 745
BUEFIZ O W TS L T,

BAY ---=-mmmmmmmmmm oo oo oo oo oo oo oo
PD #H 2 G L § L MENRILRIC BT, IR -
AR EE 7 b B oYY, REWB I UHER)
xR 5720, TN % WAL LG % FH L
720

HHPEICH T 2 HRREBRT O PD BF O E HIY
cl7z7a bavazmilz, KIEHERE 27 b
YEMICEE T BAELICEH )N 2. EEFEIHHE
I%, Movement Disorder Society-Unified Parkinson’s Disease
Rating Scale (MDS-UPDRS) Part I ~ 1V (281} % 8 jH[H
DORENB L URERZ L E L7z

FER —-mmmmmmmmmmmmmmmmmmmmmmm oo oo oo oo
B 47 Bl AHEFRE ISR IR D 720 9 b 44
BIHDEBICEFREL B L, BB ARRBEEE T L
7o (BFEZ MG L 72 BE ORBE THIL86%) 0 7
by ERETIIAEREN T b — Y AHMER S iz MDS-
UPDRS A 2 7 (3 THBIZMT L7z (Wilcoxon ¥ %
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AR AR RE ) o 7272 L, MDS-UPRDS Part T (F % i,
TEIB L ORS) ORI T7TRTIE, 7 & (- 458
+2.17 KA v b, REBEWBFEO Part [ A 27005 41% D
k) CTHURBEERE (- 099+3.63 K4 ¥ b, 11% DY
#) LD LPETHY (p<0.001, Mann-Whitney U #
&), T ORMAEN RS KEDoZHBIX, [HHROM
A [ AB LMo 1, [9857 ], T H i olRS,
[RHEEE] ©dH o720 MDS-UPRDS Part II ~ IV T,
A2 A TR TICHMAEZRO SN Ao 7o kD EVEHE
TH O NTAHER B, KRR CIRED2RIERK,
Y EHTIEPDIC X RIS X O/ F 7213 H 5 o
BRI HETH - 72,

D o e e e e
ibA af

SHEMICH7Z IR F 72137 b v Eofkix, PD
BELZL o TRYDPODRETH D, WH O EHH LR
T, EEPER & IEEBREIR A E L SETAD S NI
(Wilcoxon fF A4 WAz M), FEEBFER DL H X7 b
VEMTIWHEETH -2,

8RBT 1E5L)

SRE T AL OEEE S L, b 0 IR am s T
La7 b RBZAVF = LTHRATHHA SN S, EF#FEED—
DT, /INEOEEHRMETADAEIZibIL TV,

O KEYWORD © /S—+>V ik, EEsA®. 7 h>&, MDS-UPDRS



Table 2 MDS-UPDRS Part | ~ IV 237 ERSE/ST A —RDEAL

Low-fat group (n = 23)

Ketogenic group (n = 24)

P Value
(between
Baseline Week 8 Change Baseline Week 8 Change groups)
Part 1 (nonmotor daily 8.96 +4.34 7.96 + 6.56 -0.99 = 3.63 1115 +4.15 6.57 =+ 4.09 -4.58 = 2.17 <0.001
living experiences)
Part 2 (motor daily 11.13 £5.59 9.80 =+ 6.81 -1.33 = 3.28 12.75 £5.30 9.62 +5.64 -3.13 = 4.01 0.1
living experiences)
Part 3 (motor 34.93 +13.40 26.36 = 13.58 -8.58 550 36.48 +13.29 30.20 =12.88 -6.27 = 4.07 0.055
examination)
Part 4 (motor 433 +4.44 3.54 + 4286 -0.79 = 2.71 490 =3.95 3.33 +3.02 -1.56 = 2.45 0.32
complications)
Weight (kg) 7813 +19.45 7326 £17.99 -4.87 =247 83.71 +19.38 7934 1713 =437 = 3.00 0.55
BMI 26.96 +6.35 2528 +5.95 -1.67 = 0.79 2777 =529 26.31 + 4.46 -1.46 = 1.01 0.30
HbA1C (mmaol/mol) 34.67 = 5.22 3418 = 3.74 -0.49 = 2.72 36.15 + 8.60 34.72 = 5.68 -1.42 = 412 0.095
Triglycerides (mmol/L) 1.71 +0.88 1.45 +0.55 -0.26 = 0.74 1.81 +1.18 1.71 +0.81 -0.10 = 0.63 0.46
HDL (mmol/L) 1.51 +0.47 1.40 +0.38 =0.11 = 0.22 1.50 +0.44 1.89 +0.75 +0.40 = 0.59 <0.001
LDL (mmol/L) 2.74 +0.82 235 £ 0.77 -0.40 = 0.30 2.73 +£1.06 3.42 £1.37 +0.70 = 0.67 <0.001
Total cholesterol 5.03 =1.00 440 =093 -0.63 = 0.51 5.03 =1.05 598 +1.39 +0.94 = 0.80 <0.001
(mmol/L)
Urate (mmol/L) 0.30 = 0.08 0.28 = 0.08 -0.02 = 0.03 0.30 = 0.08 0.33 =0.08 +0.03 = 0.05 <0.001
CRP (mmol/L) 295 +299 1.95 £ 1.79 -1.00 = 3.57 1.95 +1.59 224 +1.26 +0.29 = 1.93 0.10

I P390 + B E TR,

KFEOMEIX, AAT7BIONRT A= DOELTH S, ML Lz, —FBOZbOMEIRHEDE 0.01 #7225,
p I, ATT7BIUT A=y OfER (BENTIZZRV) 2T 25D THS (Mann-Whitney U 7€) o

Table 3

HEBEAEFONT MDD DR TRO SNICHERTE

Low-fat group (n=23)

Ketogenic group (n=24)

Weeks 1-4 Weeks 5-8 Weeks 1-4 Weeks 5-8
Exacerbated tremor and/or rigidity 3 (13%) 5 (22%) 12 (50%) 7 (29%)
Increased irritability 4 (17%) 3 (13%) 8 (33%) 2 (8%)
Excessive hunger 5 (22%) 6 (26%) 4 (17%) 1 (4%)
Excessive thirst 1 (4%) 3 (13%) 6 (25%) 5 (21%)
Feeling lightheaded 2 (9%) 4 (17%) 2 (8%) 2 (8%)
Nausea 0 0 7 (29%) 3 (13%)
Sugar cravings 2 (9%) 1 (4%) 3 (13%) 3 (13%)
Palpitations 1 (4%) 3 (13%) 1 (4%) 2 (8%)
Headache 1 (4%) 1 (4%) 2 (8%) 2 (8%)
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Phosphorylated a-Synuclein in the Retina Is a Biomarker of Parkinson’s Disease Pathology

Severity

*Isabel Ortufio-Lizaran, BSc, Thomas G. Beach, MD, PhD, Geidy E. Serrano, PhD, Douglas G. Walker, PhD, Charles H. Adler, MD,

PhD, and Nicolas Cuenca, PhD

* Department of Physiology, Genetics and Microbiology, University of Alicante, Spain

)X—F Y 9% (Parkinson’s disease; PD) H#H Tl, #l
o2 (B, $IMET, 3> b7 A MEEMT, EH)
FEART) & MR X o USRS 2SR IC A B b
PD OB AN ZALIEM DN %2 o- ¥ X 7 LA Y ik %
FERFIRETEN, ¥ X7 LA ) 3F — DA~ EE
2OV TIRRIZHI STV 2R,

BAY ---mmmmmmmmmmmm oo o s oo oo oo oo oo
PD OFBHI B X OBIEIZHE L I N2 L ¥ —/MERO
TR 2 R 512, MREND o- ¥ X7 LA VLA OM
B 2 Wit 3 %0
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PD (9 Bl), MEMICHR I NIV E—/MMEH (4 61)
BLOX (661 OEMBIIBNT, WEDOY ¥ ER1L
o- ¥ AT LA VR RIEMRRAL )T TRIG L, A
DY XY VA 8T — LN OB B EREEE O TR & LB
L7

HER - e
HEIC B2 ) VB b o- ¥ X7 LA v OFIERISHER,
SHRBETIIELRBO LN L D572, —F, PDOEFL
IR EN L E—/MEIRD 4 B 3 F1TiE, 1)
YRAL o- ¥ X 7 LA kA DS SRS ORI, A

Figure 1 o XL+ (o-synuclein; a-syn) KO
DB o X712 (phosphorylated a-synuclein;
p-syn) OFREMBERE/(2—>. (A, B) XE (/)

BELOPD () OMBEDERTTAICHITS arsyn & (1
B). BERRAED/NE—2EREICDNT, [BEPD ED
BTEIFRBDENEDN D/, (C ~F) psyn DEEDRD
5N 2 PD OMEO#HZEMAE. (D) L0 F) & %
NEFNHXZ - IILT—EZBULE (C) KU (E) OHEE.
SEBOMEETIE, psyn REBUOEEEEIFMIEE<
ROLNED DI (F—RIFHTRL TR . AT —IL/N—
(A, B) =20 um, (C~F) =50 um.




Wk X omERCRDOLN, Zo—HBAMolrv—
IMEB XL - B L Tz WO L
C—/MERIY X7 LA ) XNF—DIREREIX KoL
C—/MEIL Y R 2 L A ) XF — OIRERE, PD ORI
FIHE I O — &, Unified Parkinson’s Disease Rating
Scale (UPDRS) MEEHERER I 7 L A B AMBEZ R L
7= (Spearman ),

FERR e mmmmmmm oo
ChSDTF—=4256, ) yBifta ¥ X7 LA i3k

Movement Disorders Vol.7 No.1

WATL CRBICHERL, S—F V=X AF 0
SEDRRBIES E ZHI L T WEINIZ D 5N 5
ZEDIREEINT, Lo T, MEND, Moy
W ESERE 278 in vivo SREEAMG S, M T OIE R
WMABW B X OBRBGEITOE= 4 ¥ Z IO W gtk
WH 5o

(53R 2R FRD)

OKEYWORD © /S—*>V ¥k, b b, B UVEta YXTL1Y, BE

Figure 2 PD OFEICHF DD psyn BEREHEE#E. (A, B) psyn 456§ 2HEREMIEBONREEREHAMAE. (C, D) &
MIBRICHAENAREE - B EART psyn BIEENAMAE. (E. F) PD OMEICET 5 psyn £EBBEEOENEHE, (G~ 1) PD O
BEICH T2 RBPMS (RNA-binding protein with multiple splicing) (F7&) & p-syn (&) OZEZHE, KAE, RBPMS £&[FED
p-syn S5 R OMAGAE RS, AT —IAA— (A~F) =50 um, (G~ 1) =20 um.
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Blood Lysosphingolipids Accumulation in Patients With Parkinson’s Disease With
Glucocerebrosidase 1 Mutations

* %, %+ *Sofya Pchelina, DSci, Galina Baydakova, PhD, Mikhael Nikolaev, Konstantin Senkevich, MD, Anton Emelyanov, PhD, Alena
Kopytova, Irina Miliukhina, PhD, MD, Andrey Yakimovskii, MD, DSci, Alla Timofeeva, MD, PhD, Olga Berkovich, MD, DSci, Ekatrina
Fedotova, MD, PhD, Sergey Illarioshkin, MD, DSci and Ekaterina Zakharova, MD, DSci

* Petersburg Nuclear Physics Institute named by B.P. Konstantinov of National Research Centre (Kurchatov Institute), St. Petersburg, Russian
Federation

** First Pavlov State Medical University of St. Petersburg, St. Petersburg, Russian Federation

* %% Institute of Experimental Medicine, St. Petersburg, Russian Federation
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B -- oo oo oo L R EGGaneRtE LR EEEEEEREERRE PR TR

shakl7uyy—+¥14ia—F35i#faF (GBA)
DEFINL, /8—F >V V%K (Parkinson’s disease; PD) @
BIEMFGFHFE L TR EVHETALN, GBAZL
LA PD BEFICBIF A7 vaklTu Ty —¥ 1 Bk
R T2 G SN Twd, L L, ZOREEFEGHKT
IV RT 4 Y TREPERT 202 IAHTD
5o

GBA 2254444 PD B (23 i), 51k PD 3 (105 #1),
I— o WEE (32 B1), MBS (88 B) &XRIC,
IR AR Yy NHOANF Y YVAT 4 Ty, 71
KMV THINAT A4 VTV Y, AT 4TI Y,
AT 4y TILY V509 DRKREE, itkra< by
T T4 = YT AEESHETINE L.

GBA ZE 8444 PD B T, IU%M: PD & (p < 0.001)
B L OIS (p < 0.0001) &DORIZBWT, ~
FYUINAT 4 TV VRN ED 5 72 (Kruskal-Wallis
BE)o NFEVYINAT A4 ¥ TY VPBEEL, GBA 2 RAR
A PD ¥ (L444P, N370S, 1161, p = 0.001) B X O
GBA £ Rtk (N) 7 v b) -4 PD B (E326K,
T369M, 12 ffl, p = 0.04) THREEEE &L KL TR -
7z (Kruskal-Wallis FE%E) o
GBA R PD BB ICBIF A VAT 4 Y IREDOE
o, FEEARINHIHE 2 GBA ZRARE PD BH D
IR L e W REHEATRIE S NG,

BEER I RER fEE)

OKEYWORD © /S—F>V> ik, GBAZR UVYY—Lh UYRT7«>DdEE, LC-MS/MS, "FVUILAT 1
P
Table 1 ZHOERRETFH LOERKAVEE
Glucoserebrosidase Sporadic PD Controls
1-PD(M = SEM),P (M +=SEM),P (M = SEM), P
n 23 105 88
Mean age, years 64.31 = 2.17 6524 + 0.92 61.42+1.18
P =82 P =06
P= 35"
Disease duration, 7.88 = 0.94 7.07 = 0.53
years p=.23
Disease onset, 56.42 + 1.76 58.17 = 1.01
years P =53
Men, % (n) 47 (9) 55 (41) 45 (29)
P=.18 P=.07°
P=76"
Levodopa intake, 89 (17) 44 (30)
% (n) P =.001%
M =¥, SEM = VIfEDOFEHETRGE
* IRFENE PD #E & DL,

b SRR & D ILE



Table2 UYVA7« >dEDOAEICERLERA O NI ST« (liquid chromatography; LC) KT
22T LNEENH (tandem mass spectrometry; MS/MS) D/XT X —4&

HPLC parameters MS/MS parameters
Column Phenomenex Fusin-RP 4 pm 2.1x50 mm Compound Transition Collision Energy (CE) RT
Column Temperature 50°C HexSph 462.2 > 282.4 30V 1.85
(GlcSph+GalSph)

Mobile phase A H,0 + 0.1% FA LysoSM 465.4 > 184.1 28V 1.84

Mobile phase B ACN:MeOH + 0.2% FA (50:50) LysoGb3 786.5 > 282.4 45V 1.80

Flow rate 0.4 ml/min LysoSM-509 509.5 > 184.1 3V 2.63

Injection volume 10 pl IS (LysoLC) 624.5 > 282.4 3BV 1.82
Autosampler temperature 10%C
Run time 4 min

ACN =7+ b= IV, MeOH = X ¥ / — )V, RT = FFEHE]o Ton Source & — % —{iiJi£ (Ton Source heater temperature) = 600°C, »/ — A # A 1(source
Gas 1) = 50psi, V— AW A 1 (source Gas 1) = 55 psi, #—7 ~# A (Curtain Gas) = 20 psi, 1 + ~ A 7L —HT (TonSpray Voltage) = 5,500V,
T2 5 A%) @A (Declustering Potential; DP) = 100 V, I MJ » AT (Entrance Potential; EP) =7V, 2 Y arytWAf 7Yy V&
{7 (Collision Cell Exit Potential; CXP) = 10V

Table 3 MmA7 > OfEE

Blood sphinolipid level, median (minimum-maximum), ng/ml, P?

Blood sphingolipid Gaucher disease n = 32 GBA-PD n =23 sPDn =105 Controls n = 88
HexSph (GlcSph + GalSph) 125.33 (18.28-306.7025), P < .0001 1.08 (0.59-3.18), P < .0001 0.92 (0.15-1.83), P = .085 0.86 (0.12-2.51)
LysoGb3 0.91 (0.61-3.43), P < .0001 0.66 (0.22-1.22), P = .229 0.59 (0.05-1.37), P = 181 0.62 (0.01-1.48)
LysoSM 6.94 (1.26-12.96), P = .228 9.87 (1.81-19.89), P = .012 7.23 (0.24-11.6), P= 513 7.65 (0.06-14.7)
LysoSM-509" 1.79 (0.84-10.82), P = .006 1.36 (0.37-2.04), P = .673 1.31 (0.04-2.76) P = .366 1.37 (0.01-2.76)

HexSph =¥V I IWVAT 4 TV, GleSph =FNWVIAINVAT 4 T, GalSph =HF 7 MY IWVAT 4TV, LysoGb3 =7 TR M) T
FINWAT 4 TT Y, LysoSM =)V AT 4y TITY Y, LysoSM-509 = A7 4 YT I ¥ 509, p < 0.017, Bonferroni DIFIEIZ L %,

ot R & D HUIR,

S HLEDOfEEL (multiple of median; MOM) T/R9 .

3,01
P<0.001
P=0.001
! P=0.044
E 204
[=.]
=
by
o
w
E
«
= o
1,0
L 1 L 1
L444P+N370S E325K+T369M sPD Control
N=11 N=12 N=105 N=88

Figure 2 ~70O#4 GBAZE (N370S, L444P) #%F PD &8, GBA ZRZHAK (INUF7>N) (E326K, T369M) #HF PD &
HEE RN PD &8 MBEOANFYIILAT 4 >d3 > (hexosylsphingosines; HexSph) JEE.
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Polygenic Load: Earlier Disease Onset but Similar Longitudinal Progression in Parkinson’s

Disease

** *Stefanie Lerche, PhD, Inga Liepelt-Scarfone, PhD, Isabel Wurster, MD, Claudia Schulte, Eva Schiiffer, MD, Benjamin Rében, MD,
Gerrit Machetanz, MD, Milan Zimmermann, MD, Selda Akbas, Ann-Kathrin Hauser, Thomas Gasser, MD, Walter Maetzler, MD,

Daniela Berg, MD and Kathrin Brockmann, MD

* Center of Neurology, Department of Neurodegeneration and Hertie-Institute for Clinical Brain Research, University of Tuebingen, Tuebingen,

Germany

** German Center for Neurodegenerative Diseases, University of Tuebingen, Tuebingen, Germamny

8—F ' 9 (Parkinson’s disease; PD) 3 DK AE
W EBAR) EETIIR oS AREZ RO L TR &
BIEHDOENRALNDL, 29 LEEMOIELD &1,
k4 7B afid (genetic architecture) DBEAZIF T
B D B o

PD % 617 Bl % K HHD [#IZWAE (genetic load) |
(77 274 FEEMATCTPD & ORHEMEAH ST
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% 49 OBIZM LR ON) T ¥ b)) ORFES v XIS
L) LY EIMEL 7 BiR ST X —% (Hoehn &
Yahr (H & Y) 43 #H, Unified Parkinson’s Disease Rating
Scale (UPDRS) Part I (& B #% #E), Mini-Mental State
Examination (MMSE), N\ v 7 9 O iFfli R & (Beck’s
Depression Inventory) ) % Bl IZ5Hili L, — o8&
T3 8 AR DAEIRFIYFEAM & FEhti L 720

MR-
BT E AR b K & W PD BE I SSRE R i 23 LL L A

Table 1 FHERFIIA R DBRPRAVIEL

Second Fourth P Value Overall
First Quartile Quartile Third Quartile Quartile Group
(n = 155) (n=154) (n = 155) (n=1593) Comparison
Male sex, n (%) 100 (65) 102 (66) 99 (64) 81 (53) 0.085
Age [years] 67.0 + 9.2 66.7 = 10.4 64.5 = 10.9%4 64.5 + 9.42 0.043
69 (38-88) 70 (38-86) 66 (34-90) 67 (42-84)
Positive family history PD n, (%) 41 (29) 52 (35) 52 (36) 52 (37) 0.449
Age at onset [years] 61.1 +10.5 60.8 + 11.3 57.6 = 11.8%4 58.9 = 10.3? 0.018
62 (31-87) 62 (25-84) 59 (27-85) 60 (33-79)
Disease duration [years] 59 +6.2 59 +53 6.9 + 6.6 5.6 +5.1° 0.202
4 (0-29) 4 (0-31) 5 (0-41) 4 (0-26)
H&Y 20+07 2007 21 +08 2007 0.728’
2 (1-4) 2 (1-4) 2 (1-4) 2 (1-4)
UPDRS-IlI 229 =109 240 =123 21.7 +10.6 225 +10.7 0.676"
22 (5-46) 24 (5-62) 19 (5-57) 22 (6-50)
MMSE 27.7+29 27.9 2.2 27.3 + 3.4 28.3 = 1.9° 0.0017
29 (15-30) 29 (19-30) 29 (13-30) 29 (18-30)
BDI 95+79 9.6 + 8.6 6.6 + 6.0 8.0+53 0.091
8 (0-40) 7 (0-35) 5 (0-31) 7 (0-21)

T 2RI £ B, il (BERE) 7236 (%) TRT.
P SR X B AR IE R O p E,

285 1 UG xF 55 4 PUSHE, p < 0.05 (G3ERG#T)
S UL RE 55 3 UM, p < 0.05 (5 ERGAT) o
8 2 WAL w2 3 UM, p < 0.05 (AT o
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Figure 1 (A) 8 E=RIDABHEICH T DERRY —H—DET, BEMFEPROAZNWT TN —TERENEWT T I —TEDHE,
(B) HETHADERFRIE SORIEEERE=ED Y A7 I1CBT 5 Kaplan-Meier £F#i#g. BEMEESROAINT T IIIL—TEREHNE(
YITIN—TEDLE, FEORRI ilgﬁﬂ@f%@?ﬁ/]\éb%% (B 1 US D, FEORIIEFNWFHESROAZVESE (5 4 UHAD
R . /N—h A BIRIE, ABRSINMEP ThH SRR CIHRE TE/-HBREICE T2, BIENAFEHEZRY. 8 EHOBHRREICH T
DR —H—DEITIE, BEENFEIPFOAEPD BEEROH/NSV\PD BEEOETRZF CHho/z. /I— b B Kaplan-Meier ghfzE
KON =KL (hazard ratio; HR) 55, [ETHAOKERE] HK0 [RAEHEREE] SOOFMMER (Y1IILAN—Y) OXIBFEED
SUORBETOHBICHAL, EENETESPREAZIVEEERE/NSVEBIIRAE THRIEHRIN TS,
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VY YIR) A7 =T —FatEEICET % AR

Neuroimaging Abnormalities in Individuals Exhibiting Parkinson’s Disease Risk Markers

*Marcus Heldmann, PhD, Janna Heeren, MD, Christine Klein, MD, Linus Rauch, MD, Johann Hagenah, MD, Thomas F. Miinte, MD,

Meike Kasten, MD, and Norbert Briiggemann, MD
* Department of Neurology, University of Liibeck, Liibeck, Germamny

HIBRIEH 7 — 3 > 9% (Parkinson’s disease; PD) & Tl
WEe b, FEEEh R & A A B S DR 4 T THERE
L (BZ (substantia nigra; SN) % & telMee LML)
EITHTH L), REZEEWHRAED X OBEAERR
HETIEREVASND, WL PD ~OHEREDOFIIZH
W, BEFEEMAT R Z RS A7~ —h—DFH
(EAES i

L
ABFED I, PD OV X7 < — 5 — ik 0 2L
L QWAL E R A TS, 7, COREOBMBERESD

BALRPD DY) A7 —h—, b EBEdsZ T
H5bo

WLRAK T 35 X OF/ £ 72 13RS H R AT I L 2 R

Table1 VAU~ —H—BMHRE (positive risk markers:
PR) ®&UXEEEE (controls; CONT) OERRET,
BIED KOS DR

PR CONT P

Number (female) 29 (17) 28 (16)
Age (y) 675+75 69.3+75 .352°
Years of education (range) 13 (8-24) 13 (9.5-20) 19292
Handedness

Right 28 27

Left or ambidexterity 1 1
Hyposmia 17/29 0/29
SN+ 9/29 0/29
Hyposmia and SN+ 3/29 0/29
SN+ max (€M?) 022+01  0.13+0.04 <.001%
BSIT percentiles (range) 14 (0-91) 51 (20-99) <.0012
UPDRS-III (range) 1(0-9) 3(0-11) .099°
IVEQ impulsivity 793+299 8.68*284 .338°
IVEQ empathy (range) 14 (7-18) 15 (9-18) 91°
IVEG venturesomeness (range) 5 (3-15) 7 (1-12) .346°
BDI-2 (range) 6 (0-23) 4.5 (0-13) .066°

SN+ = BB = o — i ¥ F 5 (substantia nigra hyperechogenicity),
IVEQ = Impulsiveness-Venturesomeness-Emphathy Questionnaire,
BSIT = Brief Smell Identification Test, BDI-2 =X 7 9 D}l R &
(Beck Depression Inventory) 1T

92 BEA ¢ WE

*Mann-Whitney U i
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HBIDSEO BNz FIIHERE E B T a— ffif* PD RKKEIEDPD Y A7 <—H —BlHTld, EHHS

EOMDOBFELMEANTRTOI TR Y —TRD LN X ORI R &L HEICB W TRy S O LA A

(Pearson DFEHEAMME) e K7 N - R—=Z - ENT + X bbb, Tz, ARWETIE, BHRTa—- ¥ LA LOH
) — & RN CIIEER 220D b e hr o 72, 5 2 TR R AT SO T S M o 720

fiti U7 BB e AR C U, BT B RER 2 XD bk (B&&R @ LA e

o7z,

OKEYWORD © /—F>V VRUAIY—H— RE REEBHRKE REET. B8 > VIVEK

- Gbehehel
LEEA A

‘V ‘v,

Figure 1 FHiLEfRER (mean diffusivity; MD) DFffz=%
vy 7 EIRLTWS, BT LRI 2IUE, MD ICEY

CELE K] ¢ r
Bx38R8F (CONT) >URox—h—HEE (PR) DBEEE%

fornix
A28 AN 4 rr
RY (ST AN Y IRIEANEZ&RE (permutation

5 ™ 4 ] % fT\«('T‘\‘ ! ‘\:/T\~ test), threshold-free cluster enhancement (TFCE) %I

- e W v o | o - | M SR ZEELBOMIE p <0.05), MD OEALF 10° mm?/ 7
i ‘ Y . Y . Y 1- Y 1 'E ) ‘E‘ 2 THd. thal =8N = AX—, longfas =ftRD T = A X —,
fornix =S NT AR —, cst =REEHEED YT TAX—,

i - . 53 : ] 100 > .e 100 . 2 e N
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0.4 ., # 0.4 .: 1001 v . » 100 o* .
L] .
. . = 75 . . .
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E . e g 50 .:o.o E
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. L .
0.14 AN L — r) -t v, *
*s o @ 0 L F
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Figure 3 BAEAHEMEZE (U 2/IATX NIV IRINEZRE (permutation test)) BRDOSN= 4 DDT T AX—DFIHLEFRER (103
mm?/ #) EEBETOEE LR (A) HK0 Brief Smell Identification Test (BSIT) /S—t >4 )L (B) &D#ERE% R B X &8RS
R, SEORIIRIFEREZRT .
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N—=F YV VB EFEOREOBILE MRI BiiIcHiT 5

TR LET NS —

Distinct Progression Pattern of Susceptibility MRI in the Substantia Nigra of Parkinson’s

Patients

*Guangwei Du, MD, PhD, Mechelle M. Lewis, PhD, Christopher Sica, PhD, Lu He, PhD, James R. Connor, PhD, Lan Kong, PhD,

Richard B. Mailman, PhD, and Xuemei Huang, MD, PhD

* Department of Neurology, Penn State University-Milton S. Hershey Medical Center, Hershey, Pennsylvania, United States

WAL MRI W X D 78—F >~V V95 (Parkinson’s disease;
PD) OB AHE R TELWHREEND 5. AWF%E
BHEOR L 5 HIBII B 5 R E'Jﬁﬂ.’,%’fﬁnfbto

PD 3 72 BB X O BB ERE 62 B 2 nb 12, AABRDH
IGHE & 18 # J1RIC MRI ML &2 92l L 720 VB EE &
BHEMHBO R2* = v B ¥ 7l X OER MR~ v
¥ 7 (quantitative susceptibility mapping; QSM) i % &
WL7z BERETNVZH, AL PD BFHE T
PRI AR 5 PD BEY T /v —7 (R (1
EAG), (5 ERG), HEATH] (5 AEE)] ZILEL
720 Pearson DA X 0, W{RAT AL & B IR 31-fifi 16
H & o Bk 2 374 L 720

RERBILAIE 121, R2* B X O° QSM fliAS3 R T?D PD
BEHEICBWTRERET L REBEBOmE THE2 >
7z (BEDRAE, p <0003, REFRET V). #ERIIC
(X, PD BEW TR TREERE O Rl
D EAPERLHTH - 7205 (K x#E, p = 0002, &
BRPEETFTN), QSMIETIZZ ) LK ERALNL
Motz (p=00668), FEMEFBD R2* i B X UF QSM
BOREFZELIZDOWT, PD BERE & XHREE L ORI
NI SN o 7oAy (REH x B, p = 0.084), R2*fil
& QSM fED T THREMEI 2K F 25780 H 7z (R o
A, p <0004, RAEMEETIV) RERBALGRE O BB
B O R2* X, §XTOPDEEY T 7V —TT
Erolzht (B p <0.006, BARETTIN), FEEEY

WCHBEIZHER 2 LANED 5013 E471] PD B
T ITN—=TDRTHY (K <, p<0.0001, EAE
EETFIV), FEBEHFIEROELE OME»AR SN (r
= 0.746, p = 0.002, Pearson HI1FH). ERBALAERE D Y
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HBEER D QSM fiix, I PD BEY T N — 7 L LT
WPD BEY T TN =T TEIo72D (B, p < 0.002,
RAEMBET V), BIEENZRET (K < B, p = 0.004,
REREETTN) 25580 5 N7z PD B EY 7
TN—=TDHRTHY, EHEBEDOZEALLE OHERA LN
7z (r=0.837, p<0.001, Pearson H{),

%:I: B e e e m e m e m e m e mm—————— e ———————

ihA af
WAL MRI A 5, BB & BREMARIIC BT 2%

Table 1 BREFHIORKHHER

Control PD Group?
Number of subjects 62 72
Sex (male/female) 33/29 35/37 0.608
Age at baseline, y (SD) 66.2 (10.2) 66.3 (9.5) 0.936
Education, y (SD) 15.7 (2.8) 15.0 (3.2) 0.226
Disease duration, y (SD) — 4.5 (4.5 —
Hoehn and Yahr — 1.7 (0.7) —
LEDD — 669 (464) —
MDS-UPDRS part | 2.9 (2.9 7 4(4.8) < 0.0001
MDS-UPDRS part Il 0.4 (1.5) 4 (6.2 < 0.0001
MDS-UPDRS part Ill 32132 21 5 (14.7) < 0.0001
MoCA 25.6 (2.4) 245 (3.7) 0.450
HDRS 2.7 (2.6) 5.0 (4.4) < 0.0001
PDQ39 2.7 (2.7) 11.5 (8.4) < 0.0001

FEOMN AR #ER 7% (standard deviation; SD) Td %,

RO p EIZERERH IR ORER BT 5 B DT, X MEIC L Do
b L OEEFERD p fEIFHERBAIARF ORERZE T 2 DT,
Wil Student ¢ HMUEIZ & %o MDS-UPDRS Part I (HH#AEIEIZB1T 5
FEEBIEAR), Part T (HH ARG CTHREBRT 2 S EREIROMIT), Part
I GEBEPEIRDHA), MoCA, HDRS 3 X UF PDQ39 O p filiid 5kEk
FIGRE ORI 232 0T, 4FH, MERB & OHHEFER Tl
IEL7-RERET VL 5o

HDRS = Hamilton 9 = ¥ &F fifi R B (Hamilton Depression Rating
Scale), LEDD = LK R84 | H /&, MDS-UPDRS = Movement
Disorders Society Unified Parkinson’s Disease Rating Scale, Part1 —H
WHRICB U 2 IEEEEIR, Part 1T — H WA TR 2 S B
IROMTE, Part T — EBEIRDOFAE, MoCA = Montreal Cognitive
Assessment, PDQ39 = Parkinson’s Disease Questionnaire-39, y = 4F
EFES:

KFA #1) v Z74KiE, Bonferroni DIEIERD AR TH o722 L %R
kR



W7 PD AT XY — VS S 0T e o 72 BERE B AFEHEOMUE, PD OMATIZEB T B IRREA B2
& BRSBTS 7 — v oL, FRICHEST I AR DO PR O BT D B o
Iz

WMBBETHETD o 72 RIFZEDOFERIE, BLHROMTE BRHH R

O KEY WORD © EE#3E8 (substantia nigra pars compacta; SNc), BE##xE8 (substantia nigra pars
reticulata; SNr), /S—F>V 9%, MRl EEHEMELER~Y Y E> D

Table 2 R2* 5% KU QSM fEICRI T 5 Ffikisiis] O B/ O PRI AR AT #ER

Control PD P2
Baseline Follow-up Baseline Follow-up Group Time Group X time

R2*

SNc 25.9 (0.4 26.0 (0.4) 28.0 (0.4 30.2 (0.4) 0.0001 0.0005 0.002

SNr 37.3(1.1) 37.1 (1.1) 415 (1.0) 39.7 (1.0) 0.003 0.004 0.126

RN 355 (0.7) 35.7 (0.8) 37.0 (0.7) 36.9 (0.7) 0.092 0.770 0.838
asm

SNc 44.8 (3.2) 45.3 (3.4) 64.2 (3.0) 66.3 (3.3) <0.0001 0.598 0.668

SNr 129.9 (5.1) 119.1 (5.6) 157.3 (4.7) 133.1 (5.2) 0.0001 < 0.0001 0.084

RN 120.5 (5.6) 123.6 (6.0) 123.5 (5.3) 123.4 (5.6) 0.183 0.011 0.424

HIZ B L OIS EOREHERR S (standard error of mean; SEM) T %,

p fEIZAE G, PERIB X OBEERTHIE L72RARET VIS L 50 BEO p HISAEBRBIGR O 2, WO p HIZHAMER: (PD BEH) 12
B BHREREIOZEAL, BE x R0 p HIZ PD BARE L W HARE & DM OO ZEIZHT DD TH %,

KFA LY v 7KIE, p DS Bonferroni DIEIEHRDHETH o722 L%ERT (p <0.0083),

PD =/%—F ¥V V¥, QSM =EmMEtFE~ vy ¥ 7, RN =% (red nucleus), SNc = BEH#HEB (substantia nigra pars compacta), SNr
=TUZHEREEE (substantia nigra pars reticulata)

-+ Control - PDE -+ PDM -—PDL
A % SNc 48 SNr 44 RN
34 46 42
- % a4 40
w0 42 a8 — |
¥ — 40 36
g 2 38 34
24 36 32
22 . 34 - 30 -
Baseline 18 Months Baseline 18 Months Baseline 18 Months
Baseline Change Baseline Change Baseline Change
PDE 0.006 0.132 0.529 0.204 0.674 0.657
PDM <0.0001 0.103 0.023 0.703 0.063 0.567
POL <0,0001 0.0001 0.006 0.012 0.033 0.561
B 120 SNc 200 SNr 180 RN
T 180 160
-g_ 4 k_,/——{- 160 : 140
E 40 120 ls—i 100
(7]
o 20 100 80
Baseline 18 Months Baseline 18 Months Baseline 18 Months
Baseline Change Baseline Change Baseline Change
PDE 0.366 0.445 0.689 0.709 0.299 0.691
PDM 0.0006 0.907 0.002 0.675 0.185 0.803
PDL <0.0001 0.381 <0.0001 0.004 0.071 0.300

Figure 1 2E®EE (SNc), #BEEESE (SN L OFHZ% (RN) ICHF2R2*E (A) £ QSM1E B) OY 75— . PDE
(early-stage PD) (&2H#PD #& (BmHRI< 14), PDM (middle-stage PD) (d74#i PD & (< 54), PDL (later-stage PD)
ISETHPD BE (> 5%) Thd, ROMEIF, R PDBEY I —TENBREE AR LISGREETTICEZ 0 ETHD. AFT1EUY
KIS, ZEBROBEREEE Cho/ele%aRd (0 <0.0083),
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L3 MRIIC X 528—F 7Y VIR H O BVE WA Offi T

Susceptibility MRI Captures Nigral Pathology in Patients With Parkinsonian Syndromes

***Mechelle M. Lewis, PhD, Guangwei Du, MD, PhD, Jennifer Baccon, MD, PhD, Amanda M. Snyder, PhD, Ben Murie, MD, Felicia
Cooper, MS, Christy Stetter, BS, Lan Kong, PhD, Christopher Sica, PhD, Richard B. Mailman, PhD, James R. Connor, PhD, and

Xuemei Huang, MD, PhD

* Departments of Neurology, Pennsylvania State University—Milton S. Hershey Medical Center, Hershey, Pennsylvania, USA
** Pharmacology, Pennsylvania State University—Milton S. Hershey Medical Center, Hershey, Pennsylvania, USA

N=F VA8, oov 27 LA YBTERE (),
78— ) V¥ (Parkinson’s disease; PD), OVF AMEL
Y — /NMEYE  (diffuse Lewy body disease; DLB), % % #
Z #i iE (multiple system atrophy; MSA)) B X O/ ¥ 72
Xy BERA (B, AT L ERRE (progressive
supranuclear palsy; PSP), KBNEZ BIEEAEZIE (cortical
basal degeneration; CBD) ) % Ji 22 14FRL & 3 2 M4
B TH S, MRI O FL 21 ORI HEE (apparent
transverse relaxation rate; R2*) ¥ v ¥ v 7B L U E RN

WAL # <~ v ¥ ¥ 7 (quantitative susceptibility mapping;
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QSM) 12Xy, &GO/ S—F 0y ViEREEERE O
W B BBALREOZAL G I NTWAED, TH L7z
ZALDOBE D 5 IR IR I TH 5,

B - ---m-m oo mmo oo
ATRE TR, BEALH MR OWE A & FBE T H &
HIBC D TR L7

F mmm e

NINDS PD Biomarker Program (PDBP) (2% &k X 724
B 14 B15 5, in vivo ® MRI {5 (T1 583 W%, T2
SRR, T2* SRENR) B L OVRHEENIT R EZ ATFL
720 BE  (substantial nigra; SN) @ R2* i, QSM fii, o-

*PD oDLB PSP « MSA +CBD -« Others
o R=0.647,p=0.019 R=0.245, p=0.395 R=-0.531, p=0.053 R=-0.050, p=0.868 R=0.505, p=0.068
= w|E o |[G . . . J 3
L
R R 1 G 5 | | - T
fry 'y ] S — L | | oe® s ? T 'S o . s L]
0 ] > [ ] [ ] 5 P ] ]
. g0 R=0.425 p=0.147  R=0.427 p=0.129 R=-0.312, p=0272 R=-0.112, p=0.704 R=0.778, p=0.002
o K . L . M . N . o] .
g mfK . ) 2 —— A S (] . — e
= 0| ® ] s . H
L] L] L]
c% 850 . I - ! — — % = v : . o ; l
Qg W T ¥ T s O v =il L
550
0 1 o 41 2 3 0 5 10 15 20 25100 150 200 2500 2 4 & 8 10
a-Synuclein Tau Neuron # Glia# Perls’ (iron)

Figure 1

(A, B) BEOI A TF—>a> (BEHBE (substantia nigra pars compacta; SNc) & BB ML (substantia

nigra pars reticulata; SNr) (&2 L TREHTRTR). #Eirg (A) SXOBERME (B) ICHT2REDBEOREEOEREZRT. &R
DOERENE, FREBKOFH (red nucleus; RN) %779 . (C~ E) SNc DRERHNLRBFEEER. o ¥ XTLA2 (C) OREZREIZHAD
WERE RED, #EXSZVIEBOREBTHD. FEAITNERELT, o Y XTI LA VRERBIE, INTOMEATEF1—0Y
THRBVBENDDITRZL. (D) 270D HE EABVEE) & WERTLLARDT 1 TX2 MR, REEATTRE/lcsh/ic=1—0
Y, BHEZIELOT 4 IA a8 d U7 llRaRd. (C, D) WHRBELTNAY MUY ZER (B / KEOMR). Heik
H9 % Perls £8% (E) IOR7. RICERMITADVEBTHY, KL, SBAGRZSOMHEA T = VBElkRZRT. (F~0) KN
TOREENT =& (- XTLA2, &7, wiEifilaty, 77kt Perls £&) & MR F—% (R2* KU QSM) O Spearman
HRBARRIT. o XU LA VIREICEVTHE (1) £/2EMHE (0) OWTIHTHE L, RBEORTVEEL NI, #REZE (JW.B)
PHEEEMICHELEZ O=%0, 1=EBLNL, 2=l 3=REELN), BEARERIIAFA 2y I7ETRT EREIE &)Y
JHETRLTNS). BERTROLERIC, RHEBREOZIMELH L TS,



YA VA YT GRoPERIEM, R,
7)) 7RI E R Bl L 7ze T — ZIENTICIE, SRR CHIE
L 7= Spearman fHEd % FI\ 72,

RMEIETEREAD -y X7 LA Y EHBICHBELE
= 0.746, p = 0.003, Spearman ] 2 %), QSM fii ix
Perls 3 & A B ICHIB L 722% (r = 0.758, p = 0.003,
Spearman A B4R EL), Mo AE R FEAGEH & OB
FROONLED o7 WTFNLO MRIBIEE TS, &7
T3 70 THEE OMBIEED b hodz ¢t <
0.11, p =0.129),

HEER — -
b= MRI OWEMEIZ LY, 2S—=F 2y VIEBEEICH
WY HERE LR WEETH 5. QSM fHIZERICHT T
BIREENE L, —J7, RO, o-v X7 LA i &, 28—
F 2V VHEGERE O SN O FF A T 2 KL 5 0] hE
D3 %o BEALFE MRI DR EMIZIEFICHHZ Y — )V
ELT, BAb8—% vy VEEROENBE R, AAF
Hh o B ORFHARIET 20 ) B Z L ORISR LD
WHEMEDSD % o

(B5:R | IRk EE)

O KEYWORD © #i{t=MRI, RE, o XU LA>, &7, &

Table 1 #BEEOBREFE KURKRAVITE

Clinical In Vivo MRI Pathology
Presentation
& Initial SN MRI-Path
Clinical R — Intervals
ID Diagnoses® Date (m/y) Age (y) Sex DOI (y)*** Date (m/y) Path. Diagn. Syn Tau (mths)
1 Diagnosed with PD in 1993 01/2013 68 F 22 01/2013 PD 1 1 0
after 2 y of PS°
2 Diagnosed with PD in 2009 01/2013 91 M 4 10/2013 PSP 1 3 9
after 2 y history of PS & falls
3 Diagnosed with MSA in 2010 02/2013 63 M 6 03/2014 MSA 1 1 13
after 3y of PS & falls
4 Diagnosed with PSP in 2005 03/2013 83 M 8 05/2014 PD 1 0 14
after 3 y of PS & imbalance
5 Diagnosed with PD in 2002 10/2013 78 F 11 07/2014 DLB 1 2 9
after 2 y of PS
6 Diagnosed with PD in 2006 10/2013 74 M 9 10/2014 PSP 0 2 12
after 1y of PS & slurry
speech
7 Diagnosed with MSA in 2006 04/2013 78 M 9 01/2015 PD 1 1 21
after 4 y cognitive decline,
PS, & autonomic dysfunction
8 Diagnosed with PD in 2006 10/2013 75 M 9 02/2015 DLB 1 1 16
after 5y PSand 1y of
cognitive complaints
9 Diagnosed as MSA in 2011 06/2014 82 M 5 02/2015 PSP 0 3 8
after 2 y of PS, imbalance,
anosmia, and sleep disorder
10 Spouse of a patient, had 03/2013 70 M na 08/2015 Mild brain 0 0 29
diabetes, hypertension, & atrophy
neuropathy
" Diagnosed with PD in 2007 02/2014 78 M 7 02/2016 DLB 1 2 24
after 3 y PS & cognitive
complaints
12 Suspected PSP in 2015 after 06/2015 83 F na 07/2016 Mild AD 0 0 13
2 y of backward falling,
20y of ET
13 Diagnosed with PD in 1994 07/2014 69 M 20 07/2016 PD 1 0 24
within 1y of PS
14 Diagnosed with PD after 01/2013 73 M 3 10/2016 CBG 0 3 47

2 yof PS

S, BIEEIRIC O W T & BE & Bl L 7 A O HRENFHE O RO (o C OMRENFHE G BB R ERME TH 2 0 Eh 2 b2,
PWEEE T AD =TV A X =95 (Alzheimer’s disease), CBD = RNz B ILEAEZMENE (cortical basal degeneration), Diag =i (diagnosis),
DOI = Ul (duration of illness), DLB =V F AMEL ¥ —/IMAYG (diffuse Lewy body disease), ET = AREMEIRHEL (essential tremor), F =
7 (female), M =FM (male), MSA =% R ZEHMiIE (multiple system atrophy), mths = J§ (months), PD =7%—% > % (Parkinson’s
disease), PS =7¥—F > VIEIK (parkinsonian symptoms) (B} & OV iR F 72 (355500 & 52 3%), PSP = AT BRI (progressive
supranuclear palsy), SN =V (substantial nigra), Syn = a- ¥ X7 L' 4 ' (o-synuclein), y =4F, % (years)

Co8=F 2 VHER (PS) 13, FEBYB K OVIHHRHRER F 72 (350 & e 2o

na =%
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ZEIV)ILVD 2k — e

Occupational Stress and Risk for Parkinson’s Disease: A Nationwide Cohort Study

*Johanna Sieurin, MSc, Ross Andel, PhD, Annika Tillander, PhD, Elise G. Valdes, PhD, Nancy L. Pedersen, PhD and Karin Wird-

efeldt, MD, PhD

* Department of Medical Epidemiology and Biostatistics, Karolinska Institutet, Stockbolm, Sweden

28—F ) 9 (Parkinson’s Disease; PD) D F&HE JE K 12
BOTAMNVAPGEGRTFE LD EDRBEINTVD
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Table 1 ABNEERORH

N (%) PD cases IR? (95% Cl) HR®(©95% Cl)
Total study population 2,544,748 (100) 21,544
Sex
Male 1,358,266 (53.4) 13,335 48.4 (47.6-49.2) 1 (ref.)
Female 1,186,482 (46.6) 8,209 30.9 (30.2-31.6) 0.61 (0.60-0.63)
Education
Elementary schooling 1,075,530 (42.3) 9,786 51.5 (50.6-52.4) 1 (ref.)
Upper secondary schooling 954,279 (37.5) 7,468 54.7 (53.6-55.8) 1.16 (1.13-1.20)
University/college 506,968 (19.9) 4216 63.7 (61.9-65.6) 1.42 (1.37-1.47)
Missing data 7,971 (0.3) 74
COPD
Yes 141,897 (5.6) 889 39.6 (37.4-41.8) 1 (ref.)
No 2,402,851 (94.4) 20,655 55.6 (55.0-56.3) 0.56 (0.53-0-60)
Demands tertiles
Low 925,546 (36.4) 7,606 53.9 (52.9-54.9) 1 (ref)
Middle 781,922 (30.7) 13,944 50.2 (49.1-51.2) 0.97 (0.94-1.01)
High 837,280 (32.9) 21,544 59.1 (58.0-60.3) 1.19 (1.16-1.23)
Control tertiles
Low 850,968 (33.4) 7,134 52.4 (51.3-53.4) 1 (ref.)
Middle 841,978 (33.1) 6,507 48.6 (47.6-49.6) 0.99 (0.96-1.02)
High 851,802 (33.5) 7,903 62.9 (61.7-64.1) 1.30 (1.26-1.34)
Job strain groups
Low strain 492,134 (19.3) 3,529 49.4 (48.0-50.8) 1 (ref)
Passive 783,466 (30.8) 6,670 52.7 (51.6-53.8) 1.03 (0.99-1.07)
High strain 496,829 (19.5) 4,018 50.0 (48.7-51.3) 1.02 (0.97-1.06)
Active 772,319 (30.4) 7,327 62.8 (61.5-64.0) 1.34 (1.29-1.40)

COPD = &% PAZE il
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Table 2 AZEOERELHIODIY MO—ILEO=DMIICELD PD ONY—KEE

Demands HR? 95% Cl Control HR? 95% Cl
Model 1 Low 1.00 Ref. Low 1.00 Ref.
Middle 0.97 0.94-1.01 Middle 0.98 0.95-1.02
High 1.19 1.15-1.23 High 1.29 1.25-1.33
Model 2
Men Low 1.00 Ref. Low 1.00 Ref.
Middle 1.04 1.00-1.09 Middle 1.09 1.04-1.15
High 1.19 1.14-1.23 High 1.16 1.11-1.20
Women Low 1.00 Ref. Low 1.00 Ref.
Middle 1.01 0.95-1.06 Middle 1.07 1.02-1.12
High 1.13 1.07-1.20 High 1.17 1.10-1.24
Model 3
Low education Low 1.00 Ref. Low 1.00 Ref.
Middle 0.92 0.88-0.96 Middle 0.94 0.89-0.98
High 1.09 1.03-1.16 High 1.23 1.16-1.29
Middle education Low 1.00 Ref. Low 1.00 Ref.
Middle 1.03 0.97-1.09 Middle 0.90 0.85-0.96
High 1.09 1.03-1.15 High 1.18 1.12-1.25
High education Low 1.00 Ref. Low 1.00 Ref.
Middle 1.07 0.95-1.20 Middle 0.93 0.78-1.11
High 1.10 1.01-1.21 High 1.02 0.86-1.21
Model 4
Men
Low education Low 1.00 Ref. Low 1.00 Ref.
Middle 1.00 0.94-1.06 Middle 1.00 0.94-1.07
High 1.09 1.02-1.16 High 1.07 1.01-1.14
Middle education Low 1.00 Ref. Low 1.00 Ref.
Middle 1.02 0.94-1.10 Middle 0.98 0.90-1.08
High 1.03 0.97-1.11 High 1.00 0.93-1.07
High education Low 1.00 Ref. Low 1.00 Ref.
Middle 1.17 1.01-1.35 Middle 1.00 0.79-1.25
High 1.14 1.01-1.27 High 0.86 0.69-1.06
Women
Low education Low 1.00 Ref. Low 1.00 Ref.
Middle 1.01 0.94-1.08 Middle 1.06 0.99-1.13
High 1.00 0.90-1.12 High 1.18 1.05-1.33
Middle education Low 1.00 Ref. Low 1.00 Ref.
Middle 1.04 0.95-1.13 Middle 0.97 0.89-1.05
High 1.03 0.94-1.13 High 0.97 0.87-1.09
High education Low 1.00 Ref. Low 1.00 Ref.
Middle 0.98 0.80-1.19 Middle 1.04 0.79-1.37
High 1.08 0.92-1.26 High 1.02 0.78-1.34
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