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CSF NFL in a Longitudinally Assessed PD Cohort: Age Effects and Cognitive Trajectories

Stefanie Lerche, PhD,'2 Isabel Wurster, MD, Benjamin Roben, MD, Milan Zimmermann, MD, Gerrit Machetanz, MD,
Sarah Wiethoff, MD, Monique Dehnert, Lea Rietschel, Benjamin Riebenbauer, Christian Deuschle, Elke Stransky,
Inga Lieplt-Scarfone, PhD, Thomas Gasser, MD, and Kathrin Brockmann, MD

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

—a—u74 54y MEMH (neurofilament light chain
protein; NFL) (X IEHFRIY R R~ — 7 —TH 5 25,

a0y /WMREEORELRT S 00, KR
DEJEEL L VHETOE=5 ) ¥ FIZHHWETH %,
AWZED B9, SEhEERE S L O RRANBEEE o R R 1R 8

2 BRI RRAN L 7278 — 3 >V 9% (Parkinson’s disease;
PD) BHEIIB VT, WAFHEHE (cerebrospinal fluid; CSF)
T NFL IREEZMRETT 2 2 L TH o

Movement Disorders, Vol. 35, No. 7, 2020, pp.1138-1144

ARWFFERIAGIE, SF¥ CSF o NFL i EE L, RRpRhERE 5
#f£9 PD 3 (Montreal Cognitive Assessment (MoCA)
A2 a7 <25 TlbEdo772h (1,207 pgmL), IEH
BInkkEED PD ¥ (757 pg/mL) T HC (593 pg/mL)
LB LTHMETH - 72 (p<0001) (FEHB L O
IR LA Gl MV L A (analysis of covariance;
ANCOVA)Jo HCB X U'PD B E T, FEWAEm v
& 75 CSFHNFL i BE o i il & B od L 72 (p < 0.001)

(Pearson #H[#) . PD BRFH TIX, B TH 5 Z &, FIELE
IFENE PD (PDgoraic) L 371 ), K IEME PD HH 126 WS EVC L, BRI, Hoehn and Yahr %5 0 i
B (GBA % ¥ PD (PDcea) & & 91 #, LRRK2 %5 5t fii, Unified Parkinson’s Disease Rating Scale Part III (&)
PD (PDirek2) B3 8 9, PRKN/PINKI/DJI 7 O 4 45 F¥fE) (UPDRS-III) A 2 7 fifii, MoCA A 2 7ARAEAS,
B 25 52 PD (PDpreNpINKIDI heteroryzous) 54 & 21 B, PRKN/ CSF ' NFL B L BIE L 72 (p < 0.01) (Pearson #1Bd) o
PINK1/DJ1 7 & $2 47 TU 25 2 PD (PDprknmINKI/DI homozygous) ARWFZEI B R AR R E T BL L 72 BT B B 7R
BH e Bl) B L OEIBEE (healthy controls; HC) TR RE RS A~ D MR FT O CSE HY NFL J% 8 &, 20Kk fE
71 B2 3BT CSF H NFL i1 % 57l L 720 el 8 4FH] MIEH % ¥ FTH o 728 H D CSF /' NEL 2 & oI
1272 0 WS 2 R R B BRI A L 72 HREZZIRD LN Lo T,

Table 1 31 PD (PDsporadc) £&. GBAZR%ZHT % PD (PDesn) BES XOREEXRHEE (HC) OYEBHERFOER
B RURKRRFH FEO NFL RIEE)

Healthy controls, n = 71 PDsporadic: N = 371 PDgga, N =91 P
Sex (male), n (%) 36 (51) 236 (64) 63 (69) 0.046
Age (years) 61 + 12¢ 66 + 9° 64 + 10 0.035
Age at onset (years) 60 + 10 56 + 10 0.002
Disease duration; years 6+5 7+5 0.019
Hoehn&Yahr 21+07 22 +06 <0.0012
UPDRS-IIl 26 £12 28 + 11 <0.0012
MoCA 28 + 2%9 25+ 4 24+ 5 <0.001®
BDI 6+5" 9+7 10+7 0.022°
CSF NFL (pg/mL) 593 + 315%9 921 + 556/ 903 + 613 <0.0012
Cl at baseline, n (%) 132 (36) 38 (42) 0.278
New Cl during study, n (%) 53 (22%) 15 (28%) 0.358
Follow-up time after first NFL measurement (months) 50 + 23 50 + 27 43 + 28 0.159 2

BDI =Xy 7 9 O3l REE (Beck Depression Inventory), CSF =AM, CI =RHAIFEAER S, MoCA = Montreal Cognitive Assessment, NFL
==a2—U74F5 XY MEH, PD =/3—F Y VJ§, UPDRS-III = Unified Parkinson's Disease Rating Scale Part IIT GEBHERE) o

F—=51%, FIHEB L OBHERE, FEAMBLOEE (%) TR,

p fEIX, VER, SR, FEREAERD B X OHERIIN %2 L5 45 ANCOVA THEI L7z PHC vs PDyorac J2F, p < 0.05, © [l LLHE, p < 0.01, ¢ Al LK,
p = 0.001, “HC vs PDeea %, p < 0.05, "ML, p <001, &I, p < 0.001o "PDgondc £ vs PDeea B3, p < 0.05, "I, p <001,
THEEE, p < 0.001.
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CSF H' NFL i O Ffiti i, PD 2B 1) % BRI T B ETE RV, L7225> T, FRIICBIT2HMHMEIZOWT
FOEBREELHET 5, UL, T CSFH NFL # SHCHI B ST 2 LD o

FED ERE, SCRIIICA L2 HLTERZVE ) THY, (&R FH EX)

O KEYWORD © CSF. NFL. PD

Table 2 PDsporadlc %%@%ﬁﬁbgoﬁﬁﬁﬂf‘yfﬁﬁ

PDsporadgicWithout Cl,n = 186 PDgporadic developing Cl, n = 53 PDgporadic With Cl at baseline, n = 132 P

Sex (male), n (%) 114 (61) 33 (62) 89 (67) 0.521
Age (years) 62 + 9>9 66 + & 1+7 <0.001
Age at onset (years) 57 + 109 60 + 8' 64 +9 <0.001
Disease duration (years) 6 + 49 5+3 7+5 <0.001
Hoehn &Yahr 2.0 + 0.6 21+06 24+08 <0.001%
UPDRS-II 23 4+ 1199 25+ 11_J 29 +13 <0.001?
MoCA 28 + 199 27+ 1 21+ 4 <0.001?
BDI g+ 7" 9+8 10+7 0.068
CSF NFL (pg/mL) 757 + 406%9 778 + 323 1207 + 684 <0.001%
Disease duration until Cl 9+3

Follow-up-time after first NFL measurement (months) 49 + 28°9 59 + 27 39+23 <0.001?

BDI =X 7 9 DMl )L (Beck Depression Inventory), CSF =M, CI =i2HAIFERERE, MoCA = Montreal Cognitive Assessment, NFL
=Z—a2—074 5% Mg, PD =/8—% Y VJF, UPDRS-III = Unified Parkinson's Disease Rating Scale Part IIT (GEZJH%HE) o

T—=71L, FHMB L OERERE, FEAEBLIOEE (%) TR,

p W, AR, FEAEAENG S K ORERIIN % 35258 & 55 ANCOVA TR L 7=,

* RBHIBRAEIEE 2 D %\ PDoorasic M vs ATFZEHI RIHNZ BRANBRBE R F A3 5 BL L 72 PDyporac JH, p = 005, R, p <001, ¢ R,

p =000l
¢ FRBERERE S & A 72\ PDgporaaic [ vs ATZEBHSAIRA L REIFEBERE 2 % 1 > TV 72 PDgoraic JH, p < 0.05, TFIIER, p < 001, ¢ [,
p =< 0.00L,

" AHFSEI I O RIS RE R A FE B L 72 PDaporac A vs AMFZEBHAGIRA |2 AR RERE 55 % 1 > TV 72 PDyporaaic 4, p < 0.05, "I, p <
0.01, T[FEIE, p <0001,

Table 3 GBA £tk NUF M) ZRET % PD BEOERE KUOERKAIFH

PDcea_iow_risk, N = 49 PDgea_milg, N = 20 PDcea_severes N = 22 P
GBA variant (%) E326K (71) N370S (95) L444P (64)
T369M (27) S271G (5) L444P + E326K (9)
72975 (2) D4OSH (5)
G202R (5)

VS2 + 1g > a (5)
L444P + DA09H + ¢.1265_1319 del55bp (5)

R359X (5)

W184R (5)
Sex (male), n (%) 35 (71) 13 (65) 15 (68) 0.865
Age (years) 65+ 9f 64 + 10 60 = 10 0.050
Age at onset (years) 58 + 10f 57 + 9?1 51 + 10 0.036
Disease duration (years) 7+5 7+4 8+6 0.760
Hoehn &Yahr 2.1+ 06% 25+06 22407 0.001'®
UPDRS-IlI 27 +£10° 33+ 14 26 + 10 0.031"8
MoCA 24 + 599 25 + 5 24+ 5 <0.001'®
BDI 10+ 6 1+8 MN+7 0.243'®
CSF NFL (pg/mL) 875 + 4321920 981 -+ 900 895 + 668 0.079'®
New cognitive impairment during study, n (%) 8 (16) 2 (10) 5(23) 0.466
Follow-up time after NFL measurement (months) 42 + 26 46 + 35 44 + 27 0.363'®

BDI =X 7 ) Dl EE (Beck Depression Inventory), CSF =i #fi, MoCA = Montreal Cognitive Assessment, NFL ==2—07 4 J X
> MiESH, UPDRS-III = Unified Parkinson'’s Disease Rating Scale Part TII GEBJIEHE)

T—=71%, FHMB L OERERE, FEbHB L0EE (%) TR,

p i, PGB X OREFR 2 28§ 5 ANCOVA THRIIL 72,

P A7 DERARONY T ¥ M) ERIEA T S PDosa FH (GB A ris) vs TEEEDZE A4 $ 5 PDosa A (GBAm), p = 0.05, ¢ [{ILIEK, p < 001,
IS, p < 0.0010

*GBAuow_risk Vs FLEEDZE R %2 -7 5 PDopa HH (GBAwer), p = 0.05, "[IILEK, p <001, HILE, p <0001,

"GBAmiia vs GBAwwere, p = 0.05, "ML, p <001, IFILIE, p <0001,
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Abnormal Neural Responses During Reflexive Blinking in Blepharospasm: An Event-Related
Functional MRI Study

Phuong Nguyen, MD,! Diane Kelly, MD, Amanda Glickman, MD, Salem Argaw, BA, Erika Shelton, BS, David A. Peterson, PhD, and
Brian D. Berman, MD, MS

1School of Medicine, University of Colorado Anschutz Medical Campus, Aurora, Colorado, USA

Movement Disorders, Vol. 35, No. 7, 2020, pp.1173-1180

B - mmmm oo emosneses oo B --= === mmmm oo
RIEEE, WEH ORINE X OBIRO R EPEGER S BEAEM MRI B & OREH AR € I HEIGL,
KL L BEORWETICEEE S A EMEE TS WIS X ORI LY, IREDR I O LU PR
B, ZOWRIH HMREMAENRTIIOVTR, K HOBRICH 5 MOV THRET 5.

PrE LT TS LTV,

Figure 2 BELNILDOARTEIL - X=ABITOFER. RFUERER ICEHET SRCEHICOBRR I TAR—%2RT (BREET Y1 > DOikae
B9 MRI ##47). (A) RBExB#ERE (healthy control; HC), (B) HREZEE: (blepharospasm; BSP) #&#&, (C) BSP &&E& HC &%t
L. CAN =B (caudate nucleus), HPC =% (hippocampus), IPL =TFBaJ&/NEE (inferior parietal lobule), MFG =H#{ZE[E]
(middle frontal gyrus), MOG =p#£88[a](middle occipital gyrus), PcG = (gi[al(precentral gyrus), PocG =7/ &[al (postcentral
gYrus).
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720 8 XTI OFEEERY MRI % 2 [ 90t L, HEA4E2 oo KR
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56 L7z A 2 R ERBASL L O 74 ik &
D, BHRGZE=F =L A A=V VT F—5 135
G T A 2 XD R L 72,

IRCHESRRT RS G2 LG A FR 7 14 8 (k10 #1, 61.6 £8.0
W) B L ORISR 1560 (K1, 60.9+5.5 %)
Tholzo KEHEREE, xHIREERS T3 A S oWk
b, IRBEEEEE TR ARRE O L B L7z, IR
g 45 SR o0 SO PR IR C U, R BR S & iR LT,

Arpb g s X OB, A OETi, EREEEERE O
WL DTUHEDSBD Hize YA =T OFEIEREIL,
HRIEERHOEH L AOMM 2R L, RN & /R
BB PR H BE OGS & oI, AT
b,
R Bg i A 12 50 & DU R H 1, RIRE S X O
EENEF OWVEALTHEZ - TB Y, KIWBLH - KRINHFEE
BOREEH F v b7 — 27 NOIHIR T AVRRE N5,
AN B UF B SR H IRE o0 il BOS OARTT & R 19 ]
EDOMIZBEMEDFRD HNT2Z Lo, NRASE R PLAE
NS DL E 2 K72 EDRBREN D,

(&R FI F)
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Figure 3 A7t - X=ARAIRSHOER. REBESBEORGEHEEICEETZEELE (A) EREEESKLD (B) BuECD
BICEOHBEPRBOONIEBRRY TAR—&RT (Rt - N=ARHEFEDI. [REMITICELPTVEDS, ERBEOE 1LV
DRI - XA=A@EFTHELSNCRFERE (FHB) 2BV, BHRERT. I BFRABCOMETOY ML KRR (calcarine
gyrus) (X=8, Y =122907 LV X =8 Y=12417) XL/ X=2, Y=00411EXVU X =2 Y =0.1038) OWET,

T—RRA L NOEEDHB.
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Pedunculopontine Nucleus Microstructure Predicts Postural and Gait Symptoms in Parkinson’s

Disease

Chesney E. Craig, PhD,! Ned J. Jenkinson, PhD, John-Stuart Brittain, PhD, Michel J. Grothe, PhD, Lynn Rochester, PhD,
Monty Silverdale, MD, Ana T.D.L. Alho, PhD, Eduardo J.L. Alho, PhD, Paul S. Holmes, PhD, and Nicola J. Ray, PhD

'Health, Psychology and Communities Research Centre, Department of Psychology, Manchester Metropolitan University, Manchester, United Kingdom

78— ) V¥R (Parkinson’s disease; PD) T, #EIL
BHREE - BATEE L NS ISER T iEEIEIND ) 2 2
VEWEBHEEZREC TSI L), BMERORETH S,

BAY =--===mmmmmmmmmm o oo oo oo m e oo
g - AT & ) AAEBIVERIBIAAREL O 2T & O IZIX
BB H 5 EBHMONTWD, KifFFETIEIh e B F
A, KRIEAEAZ OBUIMEE OB 5 58828, 1%
KD LEPBEE - BATREO PRI W THNL LA
HAWZRINEI D, T2, INOORELMO/N L F
= A—BHEHT A2 LT, INLOEROTHE
UHFETE DL DEBRE L1

Parkinson’s Progression Markers Initiative {2 %5:§% S 71172 PD
WeBr 147 B & X BEBBRT 65 B 2 hF I, AWFZERAG
B, KIMHIEHOEN~ v ¥ 7B LT v v IVE
Bx VT, KNHEEOLEICHET 2882157, £
72, BEBIOBTOZRICHET A~ — A — i LT
MHNTWD, BIREO M3 Vg B L O H #l

Movement Disorders, Vol. 35, No. 7, 2020, pp.1199-1207

(cerebrospinal fluid; CSF) H B 7 I B A F 142 g% K
WFE B aaRe (IS L, EBpE IR ORI ETZ 72 2 H
BIZH7z 0 sk L7z

HEAEAH ORER, RBIREE O F33 VA B X OKMHE
KOOI D LAY, LIRS - SATRED
MLV A2 LR b I ERHLNITR 572, 60 7 H
B RLOSE AT BIAS 7 — & B3 S N 117 61
EXRRIZ, N FI)BRIVAT 4y ZARGHB X O%E
HEERTE (ROC) T ZFEME L 728 25, kD%
BRGFREE - BATREEO PR T 228, ERRZE
BMBLUOBTRERELHMTHEHLZSGAE XD bEro 72
< — A =&, KNG OB/ IMEE DB O A TH - 72,

D o e e e e
A af

PRI vt 2 —u v BL0a) MMt 2 -0
Y ORBEZ, FROEHEE - RTREEOM L 72
VA7 %Y, KNAGEOB/MEEX, Zhsorik
DOFIZB T PD ORWEF 2 SFHTE 5,

(B3R - & #E5)
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Figure 1 MRIE{ROFTIBIEEDR L. T1 Bk KO MNI 22/ ICBM152 i) '* & DARTEL (C&$% L 7=, MNI ZERID ROl ¥ 22 %
W7 T — NERICERL, FO%, X1 T+ 7Z=MICHEE L7z, PPN =XMfilis#% (pedunculopontine nucleus), ROI =80 %81,

Figure 2 KBBIBIZO7 NS AUCEDLAMIBORHTE. BITOBEBDHEZBWAMEBROMBEDRE (Figure 1 ICHIEERLAEF
IBICKY), RIEIUEABTRLTVD). AMBIBKICEBYT 2 EPRBESNERI LA, Zrinzo HHRE LT NS AUICEDFEHO
Bk THERR L7z GREBORIE, Zrinzo SO TRENZT b T AEZEOWEIE TH2). AC =giEs=IRE (anterior cingulate), PC
=#EFIRE] (posterior cingulate).

¥ HARFEMGEMR @ Figure 1 B X 02 OZZ WK TR E TSR T E W, Figure 2 DB E KL, FEEHIHERO L, IELVWHARFICETIEL

THY, EHLIGLRANE»RR ) 7,

14. Kilimann I, Grothe M, Heinsen H, et al. Subregional basal forebrain atrophy in Alzheimer’s disease: a multicenter study. J Alzheimers Dis
2014;40:687-700.

25. Zrinzo L, Zrinzo LV, Tisch S, et al. Stereotactic localization of the human pedunculopontine nucleus: atlas-based coordinates and validation of a

magnetic resonance imaging protocol for direct localization. Brain 2008;131:1588-1598.
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Microbiota Composition and Metabolism Are Associated With Gut Function in Parkinson’s

Disease

Mihai S. Cirstea, BSc,2 Adam C. Yu, MSc, Ella Golz, BA, Kristen Sundvick, BSc, Daniel Kliger, BA, Nina Radisavljevic, BSc,
Liam H. Foulger, Melissa Mackenzie, MD, Tau Huan, PhD, B. Brett Finlay, PhD, and Silke Appel-Cresswell, MD

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

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

2X—=3F 2 V9% (Parkinson’s disease; PD) & DY &
LT, MLEOBAHEIC XL 2RV aM (FRC, B X
OV Kt I ] O 2 ) & B Nl 3% (4 7 N A o —
5) DEALH LN D MBS B %1
Wi, 18 EOMBEIREEIZIA BB E TS MR O
BB & OHUHAY PD B OMLEREREE E 0 X 5 1B
FTENIZOWTIL, FIEAHTH 5. ABISED HIYIL,
PD BEOMEHEOMRK, oM, Hi, & oMK
CHEY ORIEMZFHII L, PDEFICI S ALNLIH
LR EIIN T 2 BAME OF G I2oW T2 RO %
ZLTHb
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SR ORERT 3 A — MFFEICK L, BEERE 300 61 (PD &
197 Bl X O IRHEERE 103 B) % BE L7, B
M5, ME#ED Y — 27 T2 RN OERE (300 B1)
BIUOIEY X ¥R o 37 AMAFHOMmE (125 6) %
AT U720 PD OEBEIRDS & OFE B e R, SEH] A,
A%, TRETFICHET2 77— 2 UEL 72,

WER - e e
PD BH T, THLERAEICHT 2 MIER D, xR
BEOHBIZBWT, MIEEOGHFN A BAEIGRD
b (BEERIEE)GSH, PR, Bristol 227, T
YEARECOMM, =7 T AT O THIIE) .

Figure 2 (A) PD (ZBWTEDOEX & OREENRD SN/MED Bristol A7 FIOHEMEFER. SMEBOBFEEDES, HRMEE
BL, MEERLTH—NAT—ILTRY. BOESIE, (B) 77A%—BEIEDHE, (C) BBREEEECEBOMEHEERLE. Kt
BEMER, BEODAT v 7R (MH L0 —0 T ARERORE THIE) THE L.



PD BEOMBEF R L LT, RAMLWIHEES X OB
PRI GIRE DA &, EARDHREFEB L OAELRT
JBIHEY p 7L —VBIXOF 72V TEF VT
Wy I reEl) EEOEMARS 5z, PD BET
(&, T O 5B 7 220 & B EVE S R RE T D B
mAs, EOMS  CRE @i ORBIEE) B X OER
LR S BE L 72,

R

PD BHE OME I BT 2B L OB 0L, B

BB BB AR L, PDICBTHMIEIC X H1E
WOEAL L B ORBEREDKT & ORI, Y472
FEMBE A 5 2 & AR E 7z, PD BE DIMIE T,
VRS X 24555 2 M A A O 38N 75 4 5 2
Bl s, ZoFE»S, MEEMRKEE (dysbiosis)
AEBORRK B X OWEABICES T 2FIRE S h
%o

(B58R  BiF RE)

OKEYWORD © /S—F>V K BRAMERE (Y1 /70NMF—&), XZKROITRA, FH, KEZEBFTRE

Figure 3 (A) #iEBE, HESN/MBERFHEAHENEOEE., B) p /LY —IEBXOTIZILFTEFILIILEIUIEPD THENL
THY, (C) HEBRICHDMBACHEMASND 1 7T AX—EMBZRL. PDBEICEVWTINSORBFEDIE (D) EORES, (BE)
EWOEEE CMEER L. MatZiEREE Mann-Whitney U1&E (B). Spearman 1888 (C, E), IEFOY AT v 7EFEHH (D)
ICKWEH L,
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RBEDSE (N TV F) 12X 5D GBA Eis¥-F X OB
BE TR ORI N =3 Y VIROFEREZ E SRS

Common Variants Coregulate Expression of GBA and Modifier Genes to Delay Parkinson’s

Disease Onset

William Schierding, PhD,! Sophie Farrow, BSc (Hons), Tayaza Fadason, PhD, Oscar E.E. Graham, PgDipSci, Toni L. Pitcher, PhD,
Sara Qubisi, MRes, Alan J. Davidson, PhD, Jo K. Perry, PhD, Tim J. Anderson, BSc (Hons), FRACP, MD, Martin A. Kennedy, PhD,

Antony Cooper, PhD, and Justin M. O’Sullivan, PhD
1Liggins Institute, The University of Auckland, Auckland, New Zealand

GBA #E T+ & B 1%, /8= F ¥V ¥ ¥ (Parkinson’s
disease; PD) (2B 2 A RBERICE W TRDEKRE
HIEMY A7 WT-CTH 525, GBAERDFERIFMEKL,
S LI DIIERTOAFAET B T EDRREN TV %,
BAY ----mmmmmmmmmmm s oo s oo s oo oo oo
AWFFED HIYIE, PDIZBIT % GBAZ R 0% 37,
GBA 5T B X MBI EE 12005 B HlER R I K -
THHTELDEMAT LI ETH 5,

221 cis- FEBLREM L E IR T FE (expression quantitative
trail locus; eQTL) (7 a~<F Y MEMEHIC X D HER) (12
B L. GBABIZTHIZHBIT 2 128 DEBED LS
%Y (single nucleotide polymorphism; SNP) % A 7 1) — =
¥ 7 L, GBABZT ORI 2 BIZWL A (N
VTN REEE LT

MR-
GBA I TWOREKIED ) » 3 —F 4 ¥ 7 SNP & LT,
(1) KAHHM#ED GBA BIZTHBIZHET2dD (Th
5 OENAMED — L o- ¥ X7 LA VRiEERT), (2)
AR R B & O/ 2 IR R DA 72 B Al s

Movement Disorders, Vol. 35, No. 8, 2020, pp.1346-1356

FRIEFEGET 2 S0, PREESIN, ThH O SNP
DH)HLD3DNEDILNT B Y L FIZED, PD DI
W SAEBIE L 7. F 77, 6 DDA B Ytk -9 SNP I,
B F 723 8 TR I0C GBA E {51788 % L[ )
L, Iho0BEARRBENZIGEENEIRS X 0GR
REREIR 2 (L S/ T A AT B 7z,
HERR - -
AWF5e1d, GBA @I T-ONTu ¥ 4 THEKHES &
U'PD OEZMHHEICE L, FH-2HlEaZRTdOTH
5o GBABIZTO&%ENL, prrvaklL7uy y—+
(glucocerebrosidase; GCase) I — N#E{nT-2°5, PD FIE
DOHUL Z IR T - BHHRIE T & L TofRE~ L
KLU, 72, GBABIZTFHBIAMKD EIHHIMHZ 21T
Wb —BONEENE PD BEIE, EFRHIE A D LA
X7 Y h) kY, BEIZBWT GBA #nTH a—
N9 % GCase ik T TH 5D Z L3E 2 5, GBA
BETZ2ENETHHBEDHIEE L WRREYRD %,
GBA BRSO H Z R 7T T2 =2 WB IO L
Y —/MERIGEHE T b BRI B O L FRPEA A S, SNP
ORI LY, o2 EYITHITE %,

82k Bt 1E5L)



Figure 2 GBA E{zFAD SNP [, EfEmFOMBFTRN LRI/ - EBET 5. GBABERFAD SNP (E, 47 i@ L,
143 DIEERERFOFER L NIV ESHNE KOKENICEET 5, fIZIE REICENT GBAEMGRFD SNPIE, AGAPT (8 1R&H%
T GBAERFHS 100 Mb DEEEE) HXVEPST1S (8 2 Z84F) ISHL T trans-eQTL ORIMRICHY, MEDRU\HHEFRIZEREEE
6D, FBIEIFERER BREALEIT I M AXDE), BREIFERET BELLETIT IV M AADR) 2577
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A Novel DBS Paradigm for Axial Features in Parkinson’s Disease: A Randomized Crossover
Study

Jessica A. Karl, PhD, MS, PA-C,! Bichun Ouyang, PhD, Steven Goetz, and Leo Verhagen Metman, MD, PhD

Movement Disorder Section of Neurological Sciences, Rush University Medical Center, Chicago, Illinois, USA

Movement Disorders, Vol. 35, No. 8, 2020, pp.1369-1378

- bbbttt il Td %o MKJH WK (60 ~ 80 Hz) Ui%f( (low-frequency
FE W E (130 ~ 185 Hz) #l# (high-frequency stimula- stimulation; LES) 1%, PD BEHDBRITREE / NT v ARE

tion; HFS) |2 & 2 LR T 4% @ B iR #R #3447 (deep brain WL T B AT RETED D B A3, iﬁi'ﬁ?li @Hiﬁ’lﬁO)M{E’i’?ﬁ
stimulation; DBS) &, 78— F ¥ ¥ ¥ J% (Parkinson’s o RIDFHH OIL, KREFEIRB X O TUREIR DT & 12
disease; PD) OAREEFEIR X 0 & WEIEIR ISR L THZ WIS A0 [ZEEKEKR] 707530713554

Table 2 IL-IL & HFS &D L& - FHERE, RFERAEICK2EEEE, Personal KinetiGraph

IL-IL (n = 20) HFS (n = 20) P IL-IL (n = 20) HFS (n = 20) P
Rating scales Timed motor tests
CGI-S gait/balance, patient/ 3(1) 4(3) 0.01 Better Upper Limb 19.5 (9.55) 15.3 (6.32) 0.01
caregiver® Bradykinesia (BULB) tool
CGI-S appendicular, patient/ 2 (1.5 3(1) 0.001 — left (turns)
caregiver? Better Upper Limb 22.95 (10.21) 18.0 (5.44) 0.01
CGI-S speech, patient/ 4 (2.5 4(2) 0.24 Bradykinesia (BULB) tool
caregiver® — right (turns)
CGI-S gait/balance, blinded 2(2) 3(3) 0.01 Timed Up-and-Go (TUG) — 12.7 (4.91) 14.08 (5.67) 0.01
clinician? Time (seconds)
CGI-S appendicular, blinded 2(1) 3(2 0.18 TUG — number of steps 20.4 (6.09) 23.15 (6.98) 0.001
clinician® Hand/arm movement between 9.85 (4.44) 10.74 (4.14) 0.2
CGI-S speech, blinded 32 4(2) 0.02 2 points — left (seconds)
clinician® Hand/arm movement between 9.62 (3.69) 9.65 (3.7) 0.97
MDS-UPDRS-I 8 (4.86) 3(6.12) 0.26 2 points — right (seconds)
MDS-UPDRS-II 14.9 (6.46) 17 3(9.17) 0.09 Personal KinetiGraph (PKG)
MDS-UPDRS-III 28. 89 (10.3) 3411 (13.44)  0.02 data
MDS-UPDRS-IV .3 (2.45) 5.45 (3.22) 0.003 Bradykinesia Score (BKS), 29.88 (5.05) 30.71 (5.63) 0.18
Modified Abnormal Involuntary 0(2) 0(0) 0.09 higher scores worse
Movement Scale (AIMS)? Dyskinesia Score (DKS) 0.69 (0.81) 0.76 (0.88) 0.51
Freezing of Gait Questionnaire 14.45 (9.5) 18.4(11.97) 0.04 Motor fluctuation and 8.88 (1.84) 8.55 (2.12) 0.30
(FOG-Q) dyskinesia score (FDS)
Activities-Specific Balance 0.66 (0.21) 0.63 (0.24) 0.5 Percent of time with tremor 0.03 (0.02) 0.04 (0.07) 0.23
Confidence (ABC) scale, % (PTT), %
Falls Efficacy Scale (FES) 22.15(10.66) 26.55 (14.71)  0.19 Percent of time spent 0.16 (0.11) 0.15 (0.11) 0.73
Number of at-home falls® 0(1) 0(3) 0.07 immobile (PTI)

fifiix, EAF&3CF a TRLUZ2HRYLE (DU52#iPH (interquartile range; IQR)) #BR &, FI9fli (EH#E{R 7= (standard deviation; SD)) %#/R9 . <
NENO—HDT— 5 %P5 L, Wilcoxon F5 5 N MEB L OMIEDOH 5 ¢ #5E % vy, interleaving LFS (IL-IL) 8 X UHERD HES D
TUTTGIVINRGT T A LRI L7,

SEAI R E DR © CGI-S D A2 7 #ipHiZ 0~ 6 T, X :7# WIEEEIEEDT N T & 2R T, MDS-UPDRS Part I (H#A:1H1Z 81 % Ik
TEER) OATTHIL0~ 52T, AT WIIEEREED NI & %/R T, MDS-UPDRS Part T (H %216 CREE3 2 SEBRE-DR o> Bl 1)
DAATHPNZ 0~ 52T, ATV VEETEREED N <E %T@“o MDS-UPDRS Part Il GEBEIROFA) 02 2 7 #EEHIE 0 ~ 132 “C
AT ARG EFEIEEA VT & 2R Y. MDS-UPDRS Part IV GEE) & 0HE) O3 7HIPIE 0~ 24 T, 2RI 7RI EHAEED R

Z & %7K 9. Modified Abnormal Involuntary Movement Scale (AIMS) MDA I 7H#ifHIZ 0 ~ 56 T, A T7HHEWITIE T AF A /7%}‘.—11#’(3?)6
ZL%RT . FOG-Q DAITHIPHIL 0~ 64 T, AIT7AEWIIEEIEEDI N L EZRT, Activities-Specific Balance Confidence (ABC) @
A3 THPAIL 0%~ 100% T, ATTHFENIE, BERFINT Y AZTbRWAEA RV L 277 T, Falls Efficacy Scale (FES) MDA 37 i
PIZ 10 ~ 100 T, ZI7HRWIEE, BIVERHCHEEE L 2 W EE2EN 2 L 2R,

PKG : #8237 (bradykinesia score; BKS) : XMl 18.6, Y AF AT 7 A7 (dyskinesia score; DKS) : xtHEfi 4.3, k% £k R o &I &
(%) (percent of time with tremor; PTT), motor fluctuation B L 'Y AF % Y7 227 (motor fluctuation and dyskinesia score; FDS), Bl )2 Ik
ECTHI LR OEIA (%) (percent of time spent immobile; PTI) o

Z DD H : Better Upper Limb Bradykinesia (BULB) Y —)V, TUG test, 2 FIHOFOED),



2. (interleave-interlink (IL-IL) &%) ZBFE L7,
D ILIL T, EH$T 522D LFS 7027 5 L% DBS
DY — FIZH#A L, SR IR % iR s R S
TWwb, FFEEMRFIR (LFS) TR /N F v
BiEA IR 5 2 EAME SN, —J, FHBDR
(HFS) WMBHERDa ¥ v e— vz HE T 5,

HAERBLEER 7 0 A —N—Rr Ef L, £8HE
THANREL L2 ILIL LR D HFS /85 5 4 Ak
ZHB L7, SRORBWIMIE 288 & Lz, Bhio
FEEHMEE H &, B AR X DR i NS
- #HiE ¥ (Clinical Global Impression Severity; CGI-S) 1%
IEME L7z il o RIREHE I H 13, HMT O EHEE
fifl, WEEREC & 2B B, R i R R,
Personal KinetiGraphs (PKG) & L7z,

HER —mmmmmmmmmmmmmmmmmememmmeemooooooooooo e
BA S BIZBERL, 20105 BRE 52T Lo AT/ N
I YA (p=001) BIOMBIERT Y ba—L (p=
0.001) 29 2 BH / iliE |2 & B CGLS, HMT OFF
filliz& {2 & % Movement Disorder Society Unified Parkinson’s

Disease Rating Scale (MDS-UPDRS) Part III ( ;& &) 4 IR
OFA) (=522, p=002), K7/ N7 ¥ R ICZHT
% CGI-S (p = 001), %a5ZB$ % CGI-S (p = 0.02)
&, HFS #E& D IIRIZB VT, ILILEHETRIFTH - 72
(R DB % 1t #E B X O Wilcoxon 15 5 i NAAL KR E ) o
Parkinson’s Disease Quality of Life (p = 0.002) £ X O
Freezing-of-Gait Questionnaires (FOG-Q) (p = 0.04) @
237 d, HESH L ORIRICBWT, ILIL # CTRIFT
% - 7z Timed-Up-and-Go (TUG) test i&, HFS i & O
HEIZBWT, ILILEETI8%H L (p = 0.01), %%
L 11.8% WA LTz (p = 0.001)s PKG DEH (p =
0.18) F 73R (p = 0.23) IZD2WT, HFS #& IL-IL
HELDOMIZEITRED N o T,
]
RRBROFERNL, HREREIRIC X 2 HHERE A PD &
BORODOERFMT AT 5 IV TG F 4 LIZDONT,
PRERREIR 35 & OTUIBCREIR D 7\ 2k % 7 72 7 Th IR
HELTERTEEIRTIOTH S,

(B5iR A B

O KEY WORD © RBZLpRISAT, 3 < AE, interleaving ®Iig, (RELEERLS, /S—F >V K

Figure 1 HROHFS H KV ILIL DERRH KU Suretune ¥
~. EEDHFS (A), LFS (B), ILFIL (C) DEXK., (D, G)
THe® (zona incerta; Zi) (#88), K T &% (subthalamic
nucleus; STN) (#% &), £ & # £ % (substantia nigra
reticulata; SNr) (&) @ Suretune f2g)289~ Y 7. (E, H)
IL-IL mERE HFS sEE (MkE) . (F)IL-IL D3EEE LFS 8l (%K),
() $EkD HFS Bl E5E).

BIFFIEERT, TNENDO—EDT—2%HEL, MDD B HRE &
AL, ILILE KOREEDHFSDREZ LB Lz, PDQ-390D A 17 #lH &
0~166T, AA7PEWMNEEEEOEN TR TH DI EETT .

Figure 3 Parkinson's Disease Quality of Life (PDQ-39)
YU —A 2Ty I ABIOERIBEE AT,
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Should We Consider Deep Brain Stimulation Discontinuation in Late-Stage Parkinson’s

Disease?

Margherita Fabbri, MD, PhD,!23 Maurizio Zibetti, MD, PhD, Mario Giorgio Rizzone, MD, Giulia Giannini, MD, Linda Borellini, MD,
Alessandro Stefani, MD, PhD, Francesco Bove, MD, Andrea Bruno, MD, Giovanna Calandra-Buonaura, MD, PhD, Nicola Modugno,
MD, PhD, Carla Piano, MD, PhD, Antonella Peppe, MD, Gianluca Ardolino, MD, Alberto Romagnolo, MD, Carlo Alberto Artusi, MD,
Paola Berchialla, MSs, Elisa Montanaro, Pietro Cortelli, MD, PhD, Romito Luigi, MD, PhD, Roberto Eleopra, MD, Brigida Minafra, MD,
Claudio Pacchetti, MD, PhD, Tommaso Tufo, MD, PhD, Filippo Cogiamanian, MD, and Leonardo Lopiano, MD, PhD

' Department of Neuroscience “Rita Levi Montalcini,”, University of Torino, Turin, Italy

2Center CIC1436, Departments of Clinical Pharmacology and Neurosciences, NS-Park/FCRIN network and NeuroToul Center of Excellence for
Neurodegeneration, INSERM, University Hospital of Toulouse and University of Toulouse, Toulouse, France

3Department of Neurosciences, Clinical Investigation Center CIC 1436, Parkinson Toulouse Expert Center, NS-Park/FCRIN Network and NeuroToul
COEN Center, Toulouse University Hospital; INSERM; University of Toulouse 3, Toulouse, France

BLIR T # o i B 5 Rl 3 # I (subthalamic deep brain
stimulation; STN-DBS) D &) 1%, /S —F ¥ vV VK
(Parkinson’s disease; PD) D47 & & HIZMLF 3 2 W iE
23 % o Bl PD IZ 3\ TG ER IR (deep brain
stimulation; DBS) DO HIlf & ZE 3 X&» L9 », F72,
ZORH & FFEIZOVTIE, ThFTRINTVRY,
AWFFED HIIE, DBS O BTN &0 L9 P,
T2, FOMRNERET LT NI XL Z2HKET L7290,
M PD B2 BT S [RGB (poor stimulation
responder) | DEIE (%) ZWETT5ZLThHS,

SAELLEICH 72D STN-DBS % % \F 7zl PD % (3
I+ > R 2 B2 B W T Hoehn and Yahr (HY) i
= 4 3 X U° Schwab and England (S&E) ADL Scale < 50)
ZRHAS, RO SRR 2GS 2 7 0 A F —N—,
CEEWR, BEAMCARE ER L 2. K, rEEB
CRAITIE, G2 RE7RE L Lz, MEAISH
CRIA > 7 38550 4 7 Wy & RCE 7 7 3850 4 7 1 & o |
@ Movement Disorder Society Unified Parkinson’s Disease

Rating Scale (MDS-UPDRS) Part III GEBj#ERE) DZ1L

Movement Disorders, Vol. 35, No. 8, 2020, pp.1379-1387

< 10%) TiX, FCE 7 K CREE 1 A Bk
L. FEEMGEHI 24T 5 72,
FER -
BHE36HIZRG L Lize FIWIC X 2062 SMRRD
7 51 (MDS-UPDRS Part III GEB#EAE) D ZA1L -
17 %) (Wilcoxon £ 5 fi lH i #% %€, Bonferroni @ 1% 1E
WX B L EILEE), BED80%IE [HIIM It (good
responder) | (2B S N7z [HIBASISHI] (2 S /e
BHEIZTHTH o720 IS ORBAISBI TR +
ZE L7275 4BITIE, Kex B oREE (KE 10
AR, N=F vV =X 2BXUOHETFREENELL, #fl
Wak T4 WRLZ, fME+7 & Ltk EELH
EEMITRD N h o7z,
HEER — -
Ml PD B H DKL (92%) 1%, STN-DBS (2%} L,
HHKODDHKIEE KT, SIN-DBS OHIEHE D, Hldxh
ROWRIIIEH 25D D 5. RIFFETIE, M
W PD BAOWHHEICHET A28 L WHIBNCE L, Eiik
LONHEHEDORELE R D B, BREDPOHARRIET IV
TN AL ERIRT %o

(B5iR - B8 RED)

O KEYWORD O /&%, RRESRIMEE BEE BE N—F2VK



Figure 2 BEAERE 7LD XLDIRE, HY = Hoehn and Yahr j&#, S&E = Schwab and England ADL Scale 207, PGH =
BEDLMEAIRE - ¥E (Patient’s Global Impression-improvement), CGI-l =EgPREIEARENRE - %ZE (Clinical Global Impression-
Improvement), * BREREFAM/RE : Euro-Qol-6D O#HER 7+ OJRE (Visual Analogue Scale of the Euro-Qol-6D; EQ-5D VAS),
MDS-UPDRS Part Il (HE4E#1E) HK0 Part Il GESHEEE), S&E, HY.

15



16

[ _ADSTIECL

IN—=F 7Y VIHICEWTRALRZ
F7X3 7 pi pREE R i 3 X OVRRIRRE & P9~ %

Magnetic Susceptibility Associates With Dopaminergic Deficits and Cognition in Parkinson’s

Disease

Yuto Uchida, MD, PhD,'? Hirohito Kan, PhD, Keita Sakurai, MD, PhD, Shohei Inui, MD, Susumu Kobayashi, MD,
Yoshihiro Akagawa, MS, Kazuyoshi Shibuya, MS, Yoshino Ueki, MD, PhD, and Noriyuki Matsukawa, MD, PhD

1Department of Neurology and Neuroscience, Nagoya City University Graduate School of Medical Sciences, Nagoya, Japan

2Department of Neurology, Toyokawa City Hospital, Aichi, Japan

BHEY ------mmmmmmmmmm oo mmmmmmmm oo oo oo
AEFgeD HBYl&, 78— 3F vV V9% (Parkinson’s disease;
PD) BHEIZBWT, REMAAOHALTL P93 ¥ b
TV AKR—F =L L AT R E B L ORI ek
ELORFHEEIIOWT, FHliTAEI L TH S,

A D FEBI T RIFSE D 729, PD BE 41 BB X O4FE i
oy F S E RG220 6EES L. T
NTOWEBIIH L, iz kit s X 038 m

Movement Disorders, Vol. 35, No. 8, 2020, pp.1396-1405

Pere O FEAl, ERABIALE< v ¥ ¥ 7 (quantitative
susceptibility mapping; QSM) (k& O FFfli) = & 3
7 A 7 i MRI, '*I-N-v-fluoropropyl-2b-carbomethoxy-3b-
(4-iodophenyl) nortropane SPECT (F/83 ¥} ¥ A R—
¥ —OFHl) 2 FEML 7. MSEIIHGE, BIREB L0
AR L, RERERD QSM L FX3 ¥ | F
YAR—=F —FERKEELE T T AHED T TH
E L 720

Figure 1 AMERBOE{LERT>TL— by 707 MIA, BOREISHARS (FE), B (F8), A% Re), RE (F8)
ICRRE L7z &9EIEIE. ITK-SNAP B8t/ A>T —2a >V —ILERL. #Eirg BIREGE KORRIERICENT 1 mm B TES

L7e. A=Hl L=k P=% R=%.



PD H T, NSRS L okBIZBE T, BHE
B LMD K FHIRD QSM A Fi 20 - 720 MSAK
DENI VT ARy —RERMREEIE, BEO
QSM i & DAHBY & /R & 770 o 7275, #5k D QSM il
EORIITHAHBI RO S iz (B :r = — 0478, p
=0.009, KRB r=- 0462, p=0011) (Fhib X
MR % L8 & $ % Spearman O NEL AT BIFRED) o B
D QSM fE I EBERED N —F V=X 2D RaT
L IED MBI % /R L (Movement Disorder Society Unified
Parkinson’s Disease Rating Scale (MDS-UPRDS), r
0.505, p = 0.003) (iFim, MRS I OHBFLILEL T

OKEYWORD © K/IXIYKIVAR—F—,

MRI, /S—F>V %R,

% Spearman D NEMTHHBIFRED), RBIREE D QSM HIXFEM
HREREEZ 27 LEOMBE Z R L7z (Montreal Cognitive
Assessment, r = — 0.525, p < 0.001) (4F#H, MBI, #
H 3 X 0" MDS-UPRDS Part III GEBj#EFE) A 7R A
a7 % A & § % Spearman DN AHEIFREL) o

ARHf7EIX, PD BEH B 2MEROBERS K83~
PR AR B H B & OVHIRR A A B i & IR 2 RS2 &
ZHLPIZTHIDOTHY, N—F VIV =ZALBLUR
MAERERE E ORI N4 A=A — & LT, QSM #°
HFETHLRMEFEEY o7z,

(B5ER : REB  153)

EER Ry E> T, SPECT

Figure 2 '25-FP-CIT SPECT (A ~C) HLUXIEYT 2 QSM (D ~F) OREFMER : 71 mOEE LM (A, D), 70D PD-CN &
% B, E), 71 % ® PD-MClI £ ™ (C, F), IFFP-CIT SPECT = "3|-N-v-fluoropropyl-2b-carbomethoxy-3b-(4-iodophenyl)
nortropane SPECT, HC =f@&Ex3i8, L =/, PD-CN =2REEEEEED/S—F >V K, PD-MCl =BRERMEESZHED/S—F 2V 5K,

QSM =E8mRktEYvE> 7, R=% SBR=FEAHEALL.
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Shared Metabolic Profile of Caffeine in Parkinsonian Disorders

Haruka Takeshige-Amano, MD,! Shinji Saiki, MD, PhD, Motoki Fujimaki, MD, PhD, Shin-Ichi Ueno, MD, PhD, Yuanzhe Li, PhD,
Taku Hatano, MD, PhD, Kei-Ichi Ishikawa, MD, PhD, Yutaka Oji, MD, PhD, Akio Mori, MD, PhD, Ayami Okuzumi, MD, PhD,
Taiji Tsunemi, MD, PhD, Kensuke Daida, MD, Yuta Ishiguro, MD, Yoko Imamichi, BS, Hisayoshi Nanmo, BS, Shuko Nojiri, PhD,

Manabu Funayama, PhD, and Nobutaka Hattori, MD, PhD

1 Department of Neurology, Juntendo University School of Medicine, Tokyo, Japan

BBy === mmmm oo
AWFFED HWIZ, 78—F >V ¥ 4§ (Parkinson’s disease;
PD), AT F M B (progressive supranuclear palsy;

PSP) B X "% SR #t Z #i JE (multiple system atrophy;
MSA) Z&G/8—F vy VIEBEROBFHICBWT, I
HH A7 24 Y ORBOZBLZ SREWIIRFET L2 LT
5

2ODMI. L7z ak— FIZBWT, PDEE (111 6,
160 f51), PSP & (30 B, 19 61), MSA B# (23 i,
17 B1), o ki (43 61, 31 61) Zxt%ic,
Kora=< 7774 — -HESHEICEY, h7=4Y
BLOZo T iACHEY 11 FFH O MmFE b e 2 fllE L
720 HARHPED LIRS T X — 5 B X OHEARS L DM
WP RE Lz $72, A7 oA VB FOLERE
B — 7 T2 AP THRE L7,

W] 7k — b D 50% B OBERE TR S AU ED &
FrofEsd D, o OHEDIE, E R &
LT3N —F 2y VEFEROBETHKTLT

OKEYWORD O Hh7zxAY H7IAVKRHEN SHRMEME N—F>V>
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Wwizo 72, ThoofHENIL, PDEAICIHENT,

MR BRIURE O 4F i, kB & 72 (3 B EREE (Hoehn and
Yahr 4336 3 X O Unified Parkinson’s Disease Rating Scale
Part I GEEpHERE)) LA MM E RS, 72, PSP
BEBIOMSA BETIEX, LRFSHEEZIZLARF
PNREH R E OB GHBEIZREO SNk h oz Bl
N9 MEOMRHEWDH B, PDEE TIE SRR,
PSP L # TId 5 i, MSA BETIE3MHN, 1HOA
7z A YRR THILSEDS, Mak— M THRIETL
Twz (1 HOA 7 = 4 YEGE 2 WA & § % 50
5 M (analysis of covariance; ANCOVA) Jo CYPIA2 % 7
(& CYP2EL I22W T, 0t & olBIZB T, A
HEREMRNERIEMIE SN e dh o7,

3ODN—F Y VEEROMET Y 7 24 H T a
T 7 AN EL DEETLIREASH, NNE»LD

H7 A VBIARE, R#LE 274 07)T7 5

yxiﬁ BXO /7230 724 YEIOBYE VS
WO DEAET B REMEDR Sz,

B R HH &)

., ETIER E R

Table3 1 DEHOIKR—bMDOPD &EE, PSP EE, MSAERE, HCICHBITZ2HTV A VEXUZOTRABAENDREDZEL
PD PSP MSA HC
P Value P Value P Value P Value P Value
Compound Name Mean + SE, pmol/L LLD vs. HCs Mean + SE, pmol/L LLD vs. PD vs. HCs Mean =+ SE, pmol/L LLD vs. PD vs. HCs Mean =+ SE, pmol/L LLD
Caffeine 2.45 +0.241 5 <0.0001 1.49 £+ 0.334 8 0.0388 <0.0001 3.81 £ 1.16 3 0.988 0.0670 5.60 £ 0.661 1
Theophylline 0.539 + 0.0425 4 <0.0001 0.291 + 0.0558 6 0.0094  <0.0001 0.527 +0.115 2 0.869 0.0040 1.04 +0.103 1
Theobromine 2.27 £ 0.241 1 0.0024 1.21 £ 0.255 4 0.0169 <0.0001 1.61 £0.313 2 0.566 0.0101 3.40 + 0.453 1
Paraxanthine 2.43 +0.182 2 <0.0001 1.51 +0.318 5 0.0171  <0.0001 2.58 + 0.588 2 0.932 0.0036 5.54 +0.618 1
1,7-Dimethyluric acid ~ 0.0716 + 0.00660 1 <0.0001  0.0461 + 0.0112 13 0.0087  <0.0001 0.0854 + 0.0193 7 0.995 0.0049 0.180 + 0.0238 1
1-Methylxanthine 0.0715 + 0.00609 9  <0.0001  0.0418 + 0.00805 9 0.0096  <0.0001 0.0615 + 0.0107 6 0.888 0.0009 0.152 4 0.0195 1
3-Methylxanthine 0.164 + 0.0200 7 0.0029  0.0833 + 0.0200 10 0.0026  <0.0001 0.102 + 0.0195 3 0.396 0.0008 0.274 + 0.0478 1
7-Methylxanthine 0.172 + 0.0148 4 0.0008  0.0880 =+ 0.0207 9 0.0013  <0.0001 0.0952 + 0.0160 3 0.0957  <0.0001 0.295 4 0.0433 1
AAMU 0.526 + 0.0410 9  <0.0001 0.290 =+ 0.0654 10 0.0023  <0.0001 0.374 + 0.0705 5 0.291 <0.0001 1.10 £0.109 1

p %, AN PD HFH L O, RIZHC L DRIIZDOWTIRT . LLD £iifOHiZ B-substitution % CTH M L7z LLD MO 571% LLD %

W OMMAE A R p (HIT Steel-Dwass FREIZ X %,

PD =/%—% v V¥, PSP =i#EATVA% VRSB (progressive supranuclear palsy), MSA =% R ZAAE (multiple system atrophy), HC =fat

xR ER S, SE = fifE s

7%, LLD =M FBY, AAMU = 5-acethylamino-6-amino-3-methyluracilo



Table1 1 DBE®IOKR— MIHITBHEREDIFH

P Value P Value P Value P Value P Value

Characteristic PD PSP vs. PD vs. HCs MSA vs. PD vs. HCs HC vs. PD
Number 11 30 23 43

Probable: 29 Probable: 15

Possible: 1 Possible: 8
Sex, male:female 57:54 16:14 0.8472 0.244% 7:16 0.0676%  0.464° 17:26 0.188%
Age, y, mean (SD) 67.1(9.99) 729(6.44) 0.0187°  0.0022° 62.5(9.07) 0.136° 0.977°  60.0(14.8)  0.0466°
Daily caffeine consumption, 100 (78.4)  65.3(59.8)  0.0876° <0.0001® 102 (80.6)  0.996" 0.0740° 150 (84.6) 0.0014°

mg/day, mean (SD)

Constipation, % 721 55.2 0.0809°  0.0246° 86.4 0.160*  <0.0001? 28.2 <0.0001
(Missing) 0) M 1 @)
Current smoker, % 4.67 0.00 0.2282 0.01122 4.35 0.946% 0.1012 19.1 0.0052
(Missing) @) (0) 0 M
Disease duration, y, mean (SD)  6.34 (5.58) 4.70 (2.79) 0.523° 3.26 (1.57) 0.0187°
LED, mg, mean (SD) 582 (358) 589 (328)  0.984° 454 (463)  0.0955"
Levodopa, mg, mean (SD) 367 (241) 513 (275)  0.0285° 350 (309)  0.934°

#A 7 = A4 IR Food Society Commission of Japan #' 4 K5I 4 Y& HWCTHIEL72. A7 24 Y Emid, I—— 1 HH72) 60 mg, LA
I 720 30 mg, KA 1 #7210 20 mg LRE L 72,

p I 2 BB X B

b fitil Steel-Dwass FEIZ & %o

PD =/3—%F 2 V9§, PSP =#EATPERL LR (progressive supranuclear palsy), HC = fd %t} FEHER#, MSA =% R ZEMAE (multiple
system atrophy), SD =fE#E{F#, LED =L 7R P/ 3R,

Table 2 2 DE®R— MIRTDHEBREDRH

P Value P Value P Value P Value P Value
Characteristic PD PSP vs. PD vs. HCs MSA vs. PD vs. HCs HC vs. PD
Number 160 19 17 31
Probable: 15 Probable: 9
Possible: 4 Possible: 8
Sex, male:female 63:97 8:11 0.818" 413 0.200° 15:16 0.350°
Age, y, mean (SD) 67.1(9.17)  70.9(7.37)  0410° 0963%  63.4(102) 0380  0299°  68.6(11.1) 0.792

Daily caffeine consumption, 104 (69.0) 88.9 (89.0) 0.520°  0.441° 79.4 (69.4)  0.478° 0.431° 116 (77.1) 0.914%
mg/day, mean (SD)

Constipation, % 68.4 63.2 0.647° 0.00172 82.4 0.233° 0.00012 194 <0.0001°
(missing) @ 0 0 ()
Current smoke, % 2.50 0.00 0.486% 0.103? 0.00 0.510% 0.122% 129 0.00812
Habitual alcohol drinking, % 244 10.6 0.404° 0.0544% 5.88 0.0830*  0.0086" 419 0.04442
Disease duration, 6.39 (4.53) 4.32 (2.14) 0.180° 3.71 (2.08) 0.0238"

y, mean (SD)
LED, mg, mean (SD) 599 (318) 583 (395) 0.999° 449 (372) 0.200°
Levodopa, mg, mean (SD) 394 (209) 511 (344) 0.229° 376 (282) 0.940°

#7 x4 Y HEER I Food Society Commission of Japan 774 K 4 ¥ & HWCTHM L7z, BHEMEEIIHAREESZEHEDOHT A T4 LI2HEw,
B3 AU EOTY ) — V20 g DL EE L7,

p I 2 BRAEIC X B

°p fitil Steel-Dwass MREIZ X %o

PD =/8—% vV VJF, PSP = AT EYERREE (progressive supranuclear palsy), HC =fd# xf BB R E, MSA =% R EHMIE (multiple
system atrophy), SD =#FEi#EfR7, LED = LR N/,

Table 4 1 DEOKR—MOREICHTS FBEE pBOLE (1 HOHT 1 VERE TIRE(L)

PD vs. PSP PD vs. MSA PD vs. HCs PSP vs. HCs MSA vs. HCs

Compound Name F Value P Value F Value P Value F Value P Value F Value P Value F Value P Value
Caffeine 1.99 0.160 3.35 0.0695 24.8 <0.0001 14.4 0.0003 2.10 0.152

Theophylline 4.92 0.0282 0.0199 0.888 20.8 <0.0001 18.6 <0.0001 7.95 0.0064
Theobromine 4.20 0.0424 1.41 0.238 417 0.0429 7.59 0.0075 5.22 0.0257
Paraxanthine 3.37 0.0686 0.0789 0.779 33.3 <0.0001 15.4 0.0002 8.32 0.0054
1,7-Dimethyluric acid 1.40 0.239 0.675 0.413 26.1 <0.0001 9.28 0.0033 4.67 0.0345
1-Methylxanthine 3.68 0.0573 0.533 0.467 20.8 <0.0001 12.4 0.0008 8.48 0.005

3-Methylxanthine 3.79 0.0535 2.83 0.0950 3.75 0.0546 4.01 0.0492 3.97 0.0506
7-Methylxanthine 6.27 0.0135 5.45 0.0210 7.56 0.0067 6.25 0.0147 7.20 0.0093
AAMU 483 0.0296 2.71 0.102 25.8 <0.0001 15.04 0.0002 15.3 0.0002

FAEE p I3 BT %o
PD =/8—F 2V Vi, PSP =EATMEA% EMREE (progressive supranuclear palsy), MSA =% R#%ZEHiiE (multiple system atrophy), HC =1fa%;
X IEBEERE, AAMU = S-acethylamino-6-amino-3-methyluracilo
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Parkinson Associated Risk Syndrome W% 25— MMZEHIT

IR LB XL A=Y ¥
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Clinical and Imaging Progression in the PARS Cohort: Long-Term Follow-up

Andrew Siderowf, MD,! Danna Jennings, MD, Matthew Stern, MD, John Seibyl, MD, Shirley Eberly, MS, David Oakes, PhD, and

Kenneth Marek, MD, for the PARS Investigators

1 Parkinson’s Disease and Movement Disorders Center, Department of Neurology, University of Pennsylvania, Philadelphia, Pennsylvania, USA

TR LUBER ---------mmmmmm oo
Parkinson Associated Risk Syndrome (PARS) Hf%gid, M
HEHEDOZA7 ) == 7L ZDBRDO IV TR
AR —% — (dopamine transporter; DAT) 4 X —3 ¥ 72k
D, KRR/ S—% >V 9% (Parkinson’s disease; PD) -~
DHERED) A7 ZRFETELNE ) PaEt L, Hikk

B BT~ — A —%FHliT 5 2 L2 HIWICHKEN S
720

WLRLRR S A P ) BB 2 RS, AR 1 O RRIREHI & 2
4E12 1 [0l 'P1-B-CIT SPECT %%ﬁﬁbto FHERE O
ZEBHIAIE D SPECT (235D &, DAT I22oW T, 1IEHEHF (4
WAL FHUMEND b L—FHY AKD 80%HE, 134 ),
AW B (65% k8~ 80%, 30%H1), HHEH (65%LLT,
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Probability of Clinical Phenoconversion, %
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Figure 1

# At Risk

—— DAT Deficit <=65%
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210 B1) \CHEERE 2 L, AR T & B CEBDE IR
RS PD ~NDOHEED ) A 7 % IR L 720 WFZEBRIREE D
DAT 4 A — 3 ¥ 7 OIEF B & A ffE B2 BT, DAT
WHTRADMELT % G L 720
P63 (BHEMRZ @ 2.2) FoBHERAWIM P, DAT #
HED67% (146]), AHEEBD20% (6#)) B X
LEHBD 4% (66]) NPDZWHI~NEHERELL (<
0.0001, Kaplan-Meier ZEfF 50T B L V0 75 & 7 MiE) o
HFZE B AR TRE 1 DAT JE 2SR H N o 72 EREH D 9
L, WAL FHMEND L —HHDAAD 65%LLT
O L, DAT AN E B 30 Bl 12 61 (40%), DAT
B 134 Bl 7 61 (5%) 2@ S5z (p < 0.0001,
Kaplan-Meier Ef£ 0B L0 75 » 7 E). G

(B) 100
90
80
70
60
50
40

301

Probability of Image Conversion, %

201

0 2 4 6 Years
164 152 125 72 # At Risk

No DAT Deficit >80%

Indeterminate >65-80%

READBHREHEPICE T BERKRET PD ADER (A) &4 X—22J ED DAT REFIRNDER (Fh 5T REND MNo—

YEUAHD 65%LUTADET) (B) 279 Kaplan-Meier gz, A0 4 EROBHREICH|T DR LOERIGEIC, MERFAIFD
DAT A X=2 2 T TEEDOFTRESND b L—TEIAHD 65%LUT (ML—UERVAHADRETH D7/oER) ThHOTHEBREICRDON

Teo DAT AX=22 T DOEBMREADERIE, MFERFHBIFDO DAT NEEF TEICRDOND, MRERRD [IEF6] O—

BTHET

PRHENTz. DAT ICDNWTERBREHZLUTOLOITRT  FE  BEH, K& THEEM R EEH.



HHIBPIZ B A4 A=Y v 7 LOFTROMERIE, Z0 U728 Er Cld, FRIER PD ~NOH#EERAEH W I & 2R

BOMK EoMEREEE L7z (NF— K96, p= ENTze TRHDOT— %1, PARS WZETH 5 L7z LRI
0.0157, Cox HBINYF—FETN), DHRERRTH2HDOTHY, FHlOMAL LT, £ A=
EEBEVRER - Vv LORFEHROBE, TLTA A=Y T Lok
PARS e a2k — b O EW 0BT AL S, HF7ERGE 17, S BICERIRMZEALA &fi < Bk PD 12 B1) % —3if
ICDAT 4 A =2 ¥ 7 OREF RS & N7 %5, DFNATR E Nz,

T BH AR IS A=Y Y 7 EOREF A

(&R ER Fh)

OKEYWORD © NAF~Y—H— KNIV KIVAR—B—AX=I20T N=F2V K, HIEREH

Putamen: % Age Expected

Figure 2 HiFFIARED DAT MEERI (30 F) ORERFEIA X =27
ICBT2, FRDOTRASNDHRDIAAITT DEIG, THEEHD
40% (124)) Tl& DAT ZEHICHBESNSHBENDETDBASN,
DHEHH (66 (SRR PD ANEERL .
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Figure 3 EREREDERE 266 (A) FHIEDAT A A= EOER (1946)) (B) BHSONIEHEBREICHNT, ERIERINEL
KIEDRTRICE T2, FlD O FRAINDWHOEAHICKH T 2EE (RE) & Unified Parkinson's Disease Rating Scale (UPDRS)
WAOT7 GRB) ZRd. A XA—I20 LOERDPAONHBEEDSE 6 fiF, BRELOERERL, BADRICEHTND, FEITN
TRELT ERPHERINTZ EED) RROBRND, ZOREZEDOT ICRHEMICENDDICRL, HEEHITIED LTS,
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IN—=F UV VIRICET B IEPHNE SRR (dysbiosis) D

AZTFI) VA

Meta-Analysis of Gut Dysbiosis in Parkinson’s Disease

Hiroshi Nishiwaki, MD,! Mikako Ito, PhD, Tomohiro Ishida, MS, Tomonari Hamaguchi, MD, PhD, Tetsuya Maeda, MD, PhD, Kenichi
Kashihara, MD, PhD, Yoshio Tsuboi, MD, PhD, Jun Ueyama, PhD, Teppei Shimamura, PhD, Hiroshi Mori, PhD, Ken Kurokawa, PhD,
Masahisa Katsuno, MD, PhD, Masaaki Hirayama, MD, PhD, and Kinji Ohno, MD, PhD

1 Division of Neurogenetics, Center for Neurological Diseases and Cancer, Nagoya University Graduate School of Medicine, Nagoya, Japan

28— ) V¥R (Parkinson’s disease; PD) DJRREIX, W
HETOo ¥ 27 VA VERMEOER D O E % ] iEME
2H Y, WP E R (dysbiosis) & O KB
VEZLNL, BNMIRE (A 7anf4—%) 3%
EHTRRY, ZOZEEA PD (23T 5 B P &
RS DRFE 2 1T T & 720

B === =mmmmmmm oo
HIE10 PD B3 % 3 U7 AR S 2 9T 5 o
Jyih mmmm e e

PD 3 223 B35 X SR HAH B 137 Bl 2 b R0, N
MR D 168 1) RV — A RNA EET ¥ — 27 T ¥ ARMT
HEM L7z RWFETHN LT —5 1y bE, K,
T4 IR, BV TBIORNAL Y CURNCHE S
TW242007F =%ty &AL, BPIHREHEK
REORXYTF) v AR L7z F M 5 R

Movement Disorders, Vol. 35, No. 9, 2020, pp.1626-1635

(EAAT S G B BRI L 720 #EBSIAT 2 H YIS, Kyoto
Encyclopedia of Genes and Genomes (KEGG) orthology set

enrichment analysis % Bi%& L 72,

ARG (KHFE%EL (body mass index; BMI), Mk,
B, AW, BT A=V -O0-AFNET VAT T —E
(catechol-O-methyl transferase; COMT) RH 53] T4l I
#, PD B # T, Akkermansia J&, Catabacter J& B X
Y Akkermansiaceae B} @ ¥ I, — J5 T, Roseburia J&,
Faecalibacterium J& 3 X U Lachnospiraceae J& ND3007
HOWRD D b 7ze COMT BIEEOEIUZ L D,
Lactobacillaceae B 3F I WM L 720 AT F ) T AD
HRIZED ol 207 =5ty FTINLOME
WA L7mE 2 A, Akkermansia J&DYEN & Roseburia I&
B X O Faecalibacterium J& DY HS, £ E 28 U CTEHE
BEIZF® & 11720 KEGG orthology set enrichment analysis

Table 1 AMIEDT—&Xtv MIBITDMEERLEICT T 2ERAFORE !
WANREZXTI 2L -3 VKB EZENEDHT (permutational multivariate analysis of variance; PERMANOVA)

P Value P Value P Value
No. of PD No. of controls (Chao) (Weighted UniFrac) (Unweighted UniFrac)

(A) PD 223 137

PD 1.00E-07 7.00E-06 1.00E-07
(B) PD, constipation, BMI, sex, and age 219 136

PD 1.0E-05 1.2E-03 4.0E-05

Constipation 1.3E-04 1.7E-03 1.2E-04

BMI 0.20 0.18 0.17

Sex 5.7E-03 8.2E-03 9.2E-03

Age 1.0E-04 3.0E-04 2.1E-04
(C) Drugs for PD 223 —

Levodopa/carbidopa 0.87 0.46 0.28

COMT inhibitor 2.00E-06 9.00E-06 0.046

Anticholinergic agent 0.18 0.24 0.31

Dopamine agonist 0.32 0.53 0.55

MAO-B inhibitor 0.46 0.61 0.21

Amantadine 0.13 0.17 0.43

3 DODOPHEEER (Chao, JEMIE UniFrac, NI UniFrac) @ p %R T, (A) MMOILEREE FEETI, MEHEEEIITT % PD ORI %E

W4 % PERMANOVA, (B) MBS AARICH 95 PD, fiif, BMIL PERB X OME#ORH: % M+ 5 PERMANOVA, (C) PD IZBIT5
HHRAE K 2RISR 3% PD B3R 6 MBI % 53 %5 PERMANOVA,



T, AMFEDOT— 5 £y MIBUT 5 FHIRIIRAH O

ZALDS 5 M2 TR o 720

+EA
ibA aff

AROKR, FEZEL

TPD HEETIE, BELF

J& % 533 B Akkermansia BHEEI L, HSHIRNIE %
A3 % Roseburia J& B X U Faecalibacterium J& 7598,/ L
TWBLBIZEDPHLENE o7

(B8R WA SEFD)

O KEY WORD © ZH#&HETF, BAMEZE (N1 /0ONAF—K), XZFFUIR, IN—=F2V K, BIEHER

(A) Genus Level

Country Effect size Country Effect size Country Effect size Country Effect size
Japan 0.202 —a— Japan 0.196 —— Japan 0.0748 —|—®—— Japan 0.201 ——
USA  0.200 —a— USA  0.186 —— USA  0.230 —— USA  0.133 ——
Finland 0.0948 —f—=—— Finland 0.0926——*—— Finland 0.205 ————%———  Finland 0.162 | e —
Russia 0.225 ———=%——— Russia 0157 | * Russia 0.192 |———®———  Russia-0.0006———4——
Germany 0.121———f——=————————  Germany0.226 | *—— Germany 0.180 Germany 0.215 e
FEM <> FEM  0.176 <> FEM  0.163 <> FEM  0.149 <>
REM  0.185 ‘ REM  0.176 ‘ REM  0.165 ‘ REM  0.149 ‘

01 0 01 02 03 04 0 01 02 03 04 0 01 02 03 04 01 0 01 02 03 04

Hungatelia Akkermansia Coprobacillus Catabacter

Country Effect size Country Effect size Country Effect size Country Effect size
Japan -0.189 —a— Japan -0.233 - = Japan -0.206 —®— Japan -0.209 —a—
USA  -0.206 —a— USA -0.203 PR E— USA -0.267 —&—— USA -0.210 ——
Finland -0.349 ——=— Finland -0.182 - Finland -0.168 ————&— Finland -0.279 ——&—
Russia -0.193 —_— Russia -0.143 & 1 Russia -0127 ——&—— Russia -0.147 —_—

Germany -0.0419

R

FEM  -0.207 ’ FEM  -0.203 ’
REM 0207 < REM  -0.203 <&
-0.5 0 04 03 -02 -01 0
Roseburia Faecalibacterium
(B) Family Level
Country Effect size Country Effect size
Japan 0.157 —a— Japan 0.196 ——
USA 0243 —a— USA  0.186 —a—
Finland 0.295 ——=—— Finland 0.0926——*———
Russia 0.354 ———=#——Russia 0157 % ——
Germany 0.0835——f—+——— Germany 0.226 =
FEM 0223 ‘ FEM 0476 ’
REM  0.228 ‘ REM  0.176 ‘
0.5 0 01 02 03
Lactobacillaceae Akkermansiaceae

Germany -0.197

_

) &
» 4

03 02 01 0 01 02
Lachnospiraceae
ND3007

Germany -0.0273 Germany -0.0162

—_

¢
\ 4

04 -03-02-01 0 01 02
Lachnospiraceae
UcG-004

FEM  -0.200 FEM  -0.198

REM  -0.199 REM  -0.198

Figure 1 5207 —&1 Y NMIBFD PDICKDBED DIEH—RENMDALNZB8DDE (A) XU 2D08R (B) DT74LANTOY
Ne BT—ZEVMDIT7T VMY XE, BEHRETI (fixed-effects model: FEM) LT A LHREETIL (random-effects
model; REM) KB EENDITT 10 M A X%RY, ERH LOERILEDIC BN EBEXEERYT . BEBHIUFEIFEFNZENPD TD

EINE LORDERT
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Skin Biopsy May Help to Distinguish Multiple System Atrophy—Parkinsonism from Parkinson’s

Disease With Orthostatic Hypotension

Vincenzo Donadio, MD, PhD,! Alex Incensi, BSc, Giovanni Rizzo, MD Rosa De Micco, MD, PhD, Alessandro Tessitore, MD, PhD,
Grazia Devigili, MD, Francesca Del Sorbo, MD, Salvatore Bonvegna, MD, Rossella Infante, MD, Martina Magnani, BSc,
Corrado Zenesini, MSc, Luca Vignatelli, MD, PhD, Roberto Cilia, MD, Roberto Eleopra, MD, Gioacchino Tedeschi, MD, and

Rocco Liguori, MD

IRCCS Istituto delle Scienze Neurologiche di Bologna, UOC Clinica Neurologica, Bologna, Italy

N—F Y L R EMAE (multiple system atrophy
parkinsonism type; MSA-P) &2 3L PHARILIE % £ 9 78— %
>~ (Parkinson’s disease with orthostatic hypotension;
PD + OH) & O@EHIFZWIIL, Zhbd o2 B OEIKE
PEUT 5720, WEETH L. AWFZE0HIE, Brhik
D) V129 8E) VLo X7 LAY (p-syn) D
RIEGEIZE Y, MSA-P L PD + OH &2 HH¥T52 &
TH5b

NR—=F Y Z AL B L OEEE RT3 2 8%
50 Bl % B dk L 720 25 BliE MSA-P DRI, 25 Bk
PD + OH DR IEHE 72 L7z S, KEB L O
TREES O KRG A A L, B2 ORISR B L O
H AR I 7 © O B AR p-syn & 5347 L 726

T
FRE AN p-syn B Pk R 1d MSA-P JEE D 72% 12 A 5 1,
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Figure 1 REBEED psyn D9, KEMBEED p-syn o
DT ClE MSA-P &£ PD + OH EDBICEEEDRBD BN,
BAEMICIE MSAP T, FICERABORE THER=
(subepidermal plexi of the superficial dermis; SD Plex) @
RMEFIRARMEIC p-syn IEEDADBN=DICH L, PD + OH T,
FICKEEMBAR (skin arterioles; SA), TR (sweat glands;
SG) HKVIEEr (muscle arrector pilori; MAP) (2 p-syn it
ENHONTz, * =2 T p < 0.001,



Figure 2 MSA-P KU PD + OH [CH(F% p-syn itE. MSA-P & 1 flH K0 PD + OH & 1 fIORHRICE T D p-syn iLEDH
EREBEMEEG (400 ). (A~ A”) MSA-P TiE, SD Plex DAEMMIZIC, RE psyn EEDHENICED SN, INSOMEEIL,
N~ —H—EAEEEFEY (protein gene product; PGP) 9.5 &KV, REMHRIgH (ENTRYT) OEEICHEVTEE
hiz. prsyn (RED) &, U2 129 UVER{EDREICKYRLE (A). BAEBIRICRT K510 (KED), £EE psyn L& ISEEEE0n
FHARKELT, ARUWICIIEREE FOXRKISAD TETT 2K THREHRICEDOONZ (A7), (B~B”) Zh&ldsdi@mic, PD+ OH
Tld, BEREBOERMRIGHICEY o VXU L1 VBREAPRBDON/Z. FOI > ROFTZ—t (tyrosine-hydroxylase; TH)
BTRT 7 KLU ARSI EigD, ERRBOMEIROBREICASNE (B), TH BERIGHIFHEDOAEDD p-syn BiHETHY (B,
BEEGRICTRT £OIC, HREROHAGE L TRDHONL (BY).

Figure 3 MSA-P &£#&, PD + OH BZ&E R LOEEXBHEBRE ICH T 2AMESREIRE LOBRMERONE—2, Fhavy TSt
TeEEEERE (A, A), MSAP#EE (B, B) $XU'PD+O0H&EE (C, C) OHERBEMBER (400 ) ICKEREBIVIE
FAD BERMHESIC. MHERRMEIONEMR~Y —D— PGP 9.6 (CKWFRE, 35 —75 > (collagen IV; Coll MIEHRBICRBEN TS, (A~
C) BEXRHBREDRE TIE, BHEIERD PGP RERICHREZBMMEDHEICEOOND (A). RREERZR CHEEREIE Coll IV
ZEBTRENTWVS (KHD). REZEMFMIL MSA-P ZETERICED L (B).PD + OH BEHICHFHRIIRERFLVEE TH o7 (C).
(A"~ C) RENREREDOIEH CIL AAMEIORRICETT 2REDREDPRBDHONDD (A), PD+ OHBETIE oD
D D, FERE/ R —2BENTUVE (C). MSAP BEDMESIL/ AR —>TIE, DT DRIRHERD DRDON (B).
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