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A New Role for a-Synuclein in Parkinson’s Disease: Alteration of ER-Mitochondrial

Communication

Cristina Guardia-Laguarta,* Estela Area-Gomez, Eric A. Schon, and Serge Przedborski

*Department of Pathology and Cell Biology, Columbia University Medical Center, New York, NY, USA

78— ¥ V9% (Parkinson’s disease; PD) @ 5 ik Yk iE
BliE, a X7 VbAy (Y FTAEAETHY, FITH
REVLVBLUI Fa v M) 7 TOREEI#REENT
W5) OBFFHRPLREZMEILGEDVD 5, ATk
W, WAy X7 LA YIEMHETEZ SR TW L)
I Py FYTIETZ20TIERL, LAY M
Y U 7 LN atk L o s (mitochondrial-associated
endoplasmic reticulum membrane; MAM) (ZA BN 5 Z &
WO, F/, HHIRE&ME LT, PD R
DEFRaT X7V VEBAR X7 EDR
BIZBWT MAM L DFEPD EAWALTH Y, DMtk

OKEYWORD © o> XuLA>, /X\=F>V2iK MAM
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Figure 1 o ¥ X7 LA > OMIBABERERTBIRE, FE o > XT LA UEI DY NUTEMIREDEER (MAM) IZBTET 5.
WRIRME o > X0 LA >EFE AT HXV ABOP 2HIR T Bififald, ZDXK5% MAM EDREVDEELRD, BAZEEMAESIE Thic
KV Ca DARAARART A, UZEREARH, ILA7O-)EE, BEIEOAR (WIThE MAM OEZEREETHSD) ICHEDRIEDR
AERIEL TS,

Figure 2 PDICBITD a > X T LA &t Lic NNI IBSEDREMIFICHE TS MAM D1RE] (E7 L) MAM DIEU ZBE{L 0 > X
LA (E8) SHRREOU B a XTI+ (FE) [JIEREICHZD, PD BETEINDPNIEREEZ A O5ND. FMIIAX
2R, FlEa>XIL1>, 1433 BAEE K0T OV KBAEESR (TH) OEENLYENHEEERZRT. X FBREEOETZ
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In-Patient Multidisciplinary Rehabilitation for Parkinson’s Disease: A Randomized

Controlled Trial

Marco Monticone, MD, PhD,* Emilia Ambrosini, PhD, Alessandro Laurini, MD, Barbara Rocca, Psy, and Calogero Foti, MD

*Physical Medicine and Rebabilitation Unit, Scientific Institute of Lissone, Institute of Care and Research, Salvatore Maugeri Foundation IRCCS, Lissone

(Monza Brianza), Italy
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35 (Parkinson’s disease; PD) B #H % x4 12, ARREH
D2 7 AMOLZBEDOHEMEF — 212X ) NEY
T—Yarrursgs GRERNOEREDE, BT
BRE, (50 %) ANERREE, HEAEGEE
BXOAENY (quality of life; QOL) 12T TxhE % 3E
fliTsZETHb,

el & R (B OEMEF —LI1I2X 5 ) e
T—var) EREEE (MR BAEER D) ISR
ZE D AT, BEERLAET, 8 EMH %R (HER) BXIONA
PR T 12 5 HRRICEHIT L 720 SR, Stk o
TEIAT D R o 720 BRI OFHR E & L T Movement
Disorder Society Unified Parkinson’s Disease Rating Scale
Part 11l GEBFERE) (ZZEFEH ), Berg Balance Scale
(BBS), Functional Independence Measure (FIM) 3 X O°
Parkinson’s Disease Questionnaire-39 (PDQ-39) % fiiv 72,
ZNENOWIFIZOWT, FAEHED -0 OMEEEE
TV THGY L7z
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BLUOQOL OB ZLSEE)ZTHATHLZ &
PREENDL, ZOYNEY T— 3 ¥ORFIENARE
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Table 1 HEBRBROZREER (70 6
Experimental Control Experimental Control
Group Group P Value Group Group P Value
Age, v* 741 (6.0) 73.4 (7.00  0.662 Daily LED,* mg* 928.7 (86.7) 937.6 (91.1) 0.675
Sex, male/female 24/11 22/13 Use of drugs (%)
Body mass index, kg/m?* 25.6 (3.9) 255 (3.8)  0.886 Levodopa 85 80
Disease duration, y* 15.7 (2.6) 15.3(3.00 0.495 Dopamine agonist 77 70
Modified Hoehn & Yahr scale (ON), number of subjects (%) COMT inhibitor 12 17
Score 2.5 8 (23%) 7 (20) MAO 3 blocker 1 11
Score 3 20 (57%) 22 (63) Amantadine 14 11
Score 4 7 (20%) 6 (17) MDS-UPDRS-Part III° (0-132)* 83.0 (15.3)  83.0 (14.3) 0.987
Smokers, yes/no 2/33 3/32 BBS° (0-56)* 38.8 (9.0 37.7 (10.00 0.644
Married, yes/no 31/4 30/5 FIM® (18-126)* 68.8 (10.1)  70.1 (8.3)  0.562
Job, employed/retired 4/31 3/32 PDQ-39°
Education Mobility (0-100)* 50.6 (23.2)  51.1 (20.5) 0.913
Primary school 13 14 Activities of Daily Living (0-100)*  47.1 (19.2) 47.7 (17.2) 0.892
Middle school 1 12 Emotional Well-being (0-100)* 43.0 (18.4) 41.0 (16.6) 0.631
High school 10 6 Stigma (0-100)* 31.3(19.4) 31.6 (16.6) 0.934
University 1 3 Social Support (0-100)* 30.7 (18.5) 319 (15.7) 0.773
Comorbidity (principal) Cognition (0-100)* 355 (19.5 352 (14.4) 0.931
Cardiac diseases and 21 22 Communication (0-100)* 31.7 (18.6)  31.7 (16.3) 1.000
hypertension Bodily discomfort (0-100)* 36.9 (18.8) 36.9 (16.6) 1.000
Respiratory diseases 5 4
Gastroenteric diseases 4 5
Endocrine diseases 3 4
PP (BEHER )
LR IR
®Movement Disorder Society Unified Parkinson’s Disease Rating Scale Part 111 (GEB) 1
°Berg Balance Scale
dFunctional Independence Measure
*Parkinson’s Disease Questionnaire
Table 2 *fiR% CSHBRBHC BT D BN S KOBRB ORI (70 61)
Mean Difference Mean F (P Value) F (P Value)
Pre- Post- at Post- Difference Time F (P Value) Interaction
Group training* training®  Follow-up*® training’ at Follow-up! Effect Group Effect Effect
Primary outcome
MDS-UPDRS- Experimental 83.0 (15.3) 40.8 (13.4) 37.3 (12.7) -245 (3.2) -28.3(34) 23555 (P<0.001) 40.16 (P<0.001) 41.70 (P<0.001)
Part III* (0-132) Control 83.0 (14.3) 65.4 (12.5) 65.7 (14.8)
Secondary outcomes
BBS® (0-56) Experimental 38.8 (9.0)  50.2 (4.5  51.5 (2.8) 9.3 (1.0) 156 (0.8)  23.27 (P<0.001) 69.74 (P<0.001) 29.05 (P< 0.001)
Control 37.7 (10.0) 408 (3.9 358 (3.3
FIM® (18-126) Experimental 68.8 (10.1) 109.2 (6.9) 115.4 (5.2) 18.9 (1.9) 248 (1.7)  378.92 (P<0.001) 109.03 (P<0.001) 58.09 (P< 0.001)
Control 70.1 (8.3) 90.3 (8.5 90.6 (7.8)
PDQ-39°
Mobility (0-100) Experimental 50.6 (23.2) 26.8 (12.0) 20.2 (12.3) -14.1 (3.4) -15.4 (3.0) 34.36 (P<0.001) 13.26 (P=0.001) 4.72 (P=0.012)
Control 51.1(20.5) 409 (15.3) 355 (11.5)
Activities of Experimental 47.1 (19.2) 21.3 (9.5) 11.7 (5.9) -19.6 (2.2) -24.9 (2.9) 44.20 (P<0.001) 57.06 (P<0.001) 12.23 (P<0.001)
Daily Living (0-100) Control 47.7 (17.2) 409 (8.6)  36.6 (15.3)
Emotional Experimental 43.0 (18.4) 20.6 (12.1) 15.8 (8.4) -14.8 (2.9) -19.8 (2.5)  27.70 (P<0.001) 20.76 (P< 0.001) 13.03 (P<0.001)
Well-being (0-100) Control 41.0 (16.6) 354 (11.8) 355 (11 .5)
Stigma (0-100) Experimental 31.3 (19.4) 11.0 (10.8) 10.7 (9.0) -14.9 (3.4) -15.8 (2.6) 18.34 (P<0.001) 14.70 (P<0.001) 7.50 (P=0.001)
Control 31.6 (16.6) 25.9 (16.2) 26 6 11 .8)
Social Support Experimental 30.7 (18.5)  10.9 (16.5) 6 (12.6) -10.2 (3.4) -17.7 (3.1 19.90 (P<0.001) 17.06 (P<0.001) 6.90 (P=0.002)
0-100) Control 31.9 (15.7) 21.1 (11.3) 26 3(12.2)
Cognition (0-100) Experimental 35.5 (19.5) 21.2 (10.5) 15.6 (11.8) -10.4 (2.6) -15.4 (3.2) 12.99 (P<0.001) 13.18 (P=0.001) 5.19 (P=0.008)
Control 352 (144) 316 (10.7) 31.1(13.7)
Communication Experimental 31.7 (18.6) 23.0 (23.0) 21.6 (22.1) 8.4 (4.8) 4 (4.9) 291 (P=0.061) 3.14 (P=0.081) 2.57 (P=0.084)
(0-100) Control 31.7 (16.3) 31.4 (15.5) 31.0 (16.8)
Bodily Discomfort ~ Experimental 36.9 (18.8) 15.7 (11.6) 10.9 (10.5) -12.2 (2.8) -20.3 (3.7) 21.70 (P<0.001) 22.88 (P<0.001) 7.32 (P=0.001)
(0-100) Control 36.9 (16.6) 29.9 (11.1) 31.3(18.3)

P (B (%)
TR (L)

*Movement Disorder Society Unified Parkinson’s Disease Rating Scale Part 11 GEBF§fiE)

°Berg Balance Scale
‘Functional Independence Measure
dparkinson’s Disease Questionnaire
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Dorsolateral Nigral Hyperintensity on 3.0T Susceptibility-Weighted Imaging in

Neurodegenerative Parkinsonism

Eva Reiter, MD,* Christoph Mueller, MD, Bernadette Pinter, MD, Florian Krismer, MD, Christoph Scherfler, MD,
Regina Esterhammer, MD, Christian Kremser, Michael Schocke, MD, Gregor K. Wenning, MD, PhD, Werner Poewe, MD, and

Klaus Seppi, MD

*Department of Neurology, Innsbruck Medical University, Innsbruck, Austria

HE B o o o e e e e —————————_—_——————————————
AR

PIBRZ O FE#Y MRI Tk, K55 %2 29 2 BB
WOTHMNTER NI BT 2908 CEMIBEEO &
{5738 (dorsolateral nigral hyperintensity) & #3 %] @
ERESOXRNA, 2S—F 2V V% (Parkinson’s disease;
PD) HHAIZA LN L MBI R TH 2 WD 5o
BHY ----mmmmmm e m s
AWFFED HWIE, PD, % RMEMIE (multiple system
atrophy; MSA), £ 47 1 #% I & &k M (progressive
supranuclear palsy; PSP) % & Lo fifE A \—F v =X
LBEHEDO IR — b B L ORF R EICBNT3.0 7
25 (T) OFE#Y susceptibility-weighted imaging (SWI)
ZFEML, WIMIBEOSEETHOARIZHE S 22 L
DEHRZHMETLIETH S,

MRAEWE N —F v = X L BE 148 6] (PD : 104 i,
MSA : 22 fll, PSP : 22 Bll) & fd 5} Ba gk Brg 42 5 % %)
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S L LRI REZRICBWT, BEZILL723.0T SwWI
HEOHEMREICL Y, W/MIBEEOEESHoA
%%Z'ﬁﬂjbf:o

FHMIRE O & E T o — RN, 3-XTo MSA
BEDB IO PSP %, PD ¥ 90 Bl 83 BlIZiH Hh
7275, AR IRAEERE T 2 O RATED SNz DX 161
DARTHolze TOMER, per-protocol fEHT TIL, ik
B N—F 0y = XL HBH L RS L AT A 4
ROIESHHIL 952% CTH - 720 BEOFHEICH L TH
OV SWI T (&R D 12.1%) b £ 72 intent-to-
diagnose AT TlZ, EAEDIESHZRIL 93.2% TH > 720

Y SWI RO T M B E o mE 5 8c M3 2 Bl
WA, MREMH S—F Y VIO B 2O Kt e
Wigg~— A — & LTREOW RN D %o

OKEYWORD © /S—*>vV im 2E, HMIREOSESE., SRHEME ETHER EMERE

Figure 2 (A) BEEXNR#HEBEEO SWEE. AAENIREOSESEZIEALTRYT. BRI SEOBREESOIEARICHITS
THMIBEDO®ESEZRT. (B) SWI Bk, BEMBWEE (HC) 24 TIEIEMIREICHEBEHMIALNDD, /N\—F> VK (PD),
SRREME (MSA), EITHEREMERRE (PSP) OREE 2 HITILZDFRESHASNEL, SN =2 (substantia nigra), RN = 7x#%
(red nucleus), SWI = susceptibility-weighted imaging, PD =/S—F>V %K, MSA = £RFZEHE (multiple system atrophy),
PSP = #1714 EERRE (progressive supranuclear palsy)



Figure 1 T13838 MRI OIEHRFIREE (A). BEABEITAER SWIEG EOBE AR O—H 51 —6FRRL TS (1-5). BE,
SN 5 DB, Fi%ldHRA 4 DOBEIIE CIEERIEETh o7z, FIMIBEDBESEIE, REOEIB IFEDA T AIHRHOND.,
L7ED>T BIMIREOSESEOBEICET ZTMICIE2 DOATA A&FAL, 1 DEIFREEFROBMEDIE >V ERRBTZS
ROTMUDATA A, 2 DBIFRBAIDEEHET 2 ATA AL Lz, BETIIREEEICRRBTZDD, FZIFRTZRUD, DT HLICHRABT
TBHICTERO. BIMIBEDOSESEE REDORBICAIEYT 5. MRl = B SHEEE®S (magnetic resonance imaging), SN = 24
(substantia nigra), RN = 7#=#% (red nucleus), CC = Xl (crus cerebri)

Table 1 /N—%>V % (PD). SRHEME (MSA) LTI LIERE (PSP) DB%L
REMBHRE (HO) OHRD KVMWHRT —4

Sex Distribution? Age at MRI® Disease Duration UPDRS Part IlI° Hoehn and Yahr Scale®
Group (n) (Male/Female) (mean =+ SD) at MRI® (mean + SD) mean = SD (median) mean =+ SD (median)
PD (104) 71/33 66.55 +9.19 590 =4.27 28.9+11.9 (27.0) 2301 (2.0
MSA (22) 13/9 63.20 £9.07 1.62 £1.32 42920 (42.5) 3.4+0.1 (3.0
PSP (22) 15/7 67.67 =5.30 1.64 £1.15 31.8+£2.2 (33.0) 3.1+0.1 (3.0)
HC (42) 16/26 61.05 =9.12 NA 1.9+0.4 (1.0) NA
P value for group 0.007 0.03 <0.001 <0.001 <0.001
comparisons
P value for post-hoc group comparisons
HC vs. PD 0.006 0.005 NA <0.001 NA
HC vs. MSA NS NS NA <0.001 NA
HC vs. PSP NS 0.03 NA <0.001 NA
PD vs. PSP NS NS <0.001 NS <0.001
PD vs. MSA NS NS <0.001 <0.001 <0.001
PSP vs. MSA NS NS NS NS NS

UPDRS Part 111 = Unified Parkinson’s Disease Rating Scale Part 111 GEBjIERE), SD = fE#EfF, MRI = IS HEI{R (magnetic resonance
imaging), NA = #4483, NS = FEELL

e MosE (% LI CHIIE L 72 post-hoc ¥ #%E, p < 0.05/6 = 0.008)

%5 X 1) v 2 #E  (post-hoc Bonferroni #li1E1C & % HZ8 i —IThLE /-0 #T (ANOVA))

VT ANy Z e (S EILECHIIE L 72 Kruskal-Wallis O —JGELE ANOVA 3 & O post-hoc Mann-Whitney U #%, UPDRS Part 11 (G
Thikhk) OIBICHT 5 p fili : p < 0.05/6 = 0.008, UPDRS Part 11l GEBpHERE) OB % p fii : p < 0.05/3 = 0.0167)

post-hoc JLIZD p i3 % EIIETHIEL TV 5,
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Selective Dysfunction of Basal Ganglia Subterritories: From Movement to Behavioral Disorders

Léon Tremblay, PhD,* Yulia Worbe, MD, PhD, Stéphane Thobois, MD, PhD, Véronique Sgambato-Faure, PhD, and Jean Féger, PhD

*Centre de Neurosciences Cognitives—-UMR 5229, CNRS-Université de Lyon 1, Bron, France

8= v V9% (Parkinson’ s disease; PD) 1&7>2C, #ii
Fep B EoRE L LTEFRIN T, BUETIE,
PD ¥ & LTI D, apathy, A4%5% o IEEEAEIR
BALND ZEPRCBBEINT VD, ZO—HT
IV F-F - by Ly MEMBEE (Gilles de la Tourette
syndrome ; GTS) Z kiR EDRE L AT &I
DWVWTYh, ML INTEL, RREHTIE, Zhdo
2 ODFHEBITHEMAE Y TS, W BIILEBEE & 178
EEOWF DA LI, K EDB L OB E T #IRoO ke
ANEDTREE N D o RINIEEALASEZ ORI R, 72
ABERE S X OEEA I ORRRIC O G T 5 2 & 2R
B IRHEN, FEBNB X ORI T — 2 5 idE S hTwn
%o PD OIEEFERE, FICHBFARFIRDO =2 —1 ¥
Ay MT—=2I12BIF D, 83 AAEEIEMRIRE DAY
BB XU R 8 3 ZBARO MR AR K 5 ]

Movement Disorders, Vol. 30, No. 9, 2015, pp. 1155-1170

MDD 5. b FUSMOEEEZHV, KN O
REM IR N 33U 2 IR AT Y 2= B3] o FEBR A3 T b T B
D, ZoOfER»S, EEREGES L OIEEBREREEZH ) K
IR IR D EME R~ v ¥ ¥ FD IR 5720 74
bH, MREAROREE I BT 2 PN G o B E AT
PEELEHRELFLLTBY, 51X GTS DR
BRAEIR & FINCHPL L TWize 20 & ) e KINFEE O
W7 IR LR E - ATEIREE & O R o BN S
iR, 4%, 2 o EoREEZ IR E L
ZEER % (deep brain stimulation; DBS) J%7: D R
BRICBWT, HU2b0LEZLNL, 51T, B
BEOWTER, SEREM D 7200 ORI R D45 EIC B
WL, KRR OIS % 2 D0 R B2 JHIK
T, Thbb RN rEvn b= v OIEE R SIS
HEWOLPICT VMO TEELEZ NS,

O KEYWORD © XBEERZ /S—F> VR Myl y MEEE b MNANOERE MPTP, GABA IC K314,
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