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Neurochemical Biomarkers in the Differential Diagnosis of Movement Disorders

* *Brit Mollenhauer, MD and Claudia Trenkwalder, MD

*Paracelsus-Elena Klinik, Kassel, Germamny

®Department of Neurology and Clinical Neurophysiology, Georg August University, Goettingen, Germainy

EE, PIVINAT—H/PIO10 YT IV - 3T
BEDEHEBREMBMEDSRICEL, NEHR
(cerebrospinal fluid; CSF) RO REHED@RLZE
KRN TTHhNDELDICHE D TE =, CSF IR
RERUBEDEDICEEL, CSFEREMRICIE, Mm
BERODEHESLWUEEEDHDHNIFENELE LR
HOHNTIVD, CSFHRDKENEAERE(S, ik
BRAEBDEDLOHTCEERNAAY—H—ERI DD,
F2lE, SOITHEENBRRMA/NA A —H—%&HIL
TODRENDHD, RIMESHOBRERIIANHLDT,

BEIEE, NMAV—H—, NERER

D

A SRR R o JAELHE DR A Z B L, iR E
BOGFUDLETEN LT &I, KRN TR H -
FHRECRFESN R DB T E 2 M FDOEHITEL, MR
PR D IEME, DB OB AZ KNI L VDT HEL &> T
W5, UL, MREESRRA 2 & OEMIMRA (technical
investigation) ICB9 3% a2t YV AL, LRITE
#MiRE  (multiple system atrophy; MSA) D BIINFS K 3EHE
DIDELTRIFANLNE XD STDIE, DV
BDZETHS,

BN A~ — A — L3 M»%E 2T 85, Z05%
e LT, 7WYNNA~—i (Alzheimer s disease; AD) D
IAEL ) 2 AR B AR 2 LT & 2 2 &, fiREnEE
PRI HEERERI T2 B DR SN TV5 2L ((AD %
W9 27:00) ZWDEEE> 80%, OFEHE L O
DR > 80%), BEMELE L, FHHEDH Y, R
WINT, ABICEMTE, KiiThsIE, DLy 2
DOML LI TR ST B Z LI BEF LS 1%

BZMHEEBTIE CSF BRUMADEREICET DT
ICBNTNA AV —H—ICKDERIZ M DER N %
HENTE /S—F 2V U0E, Lewy JMRBERANNE,
ZRREMRIE, ETHRLEMRE ARMREERRE
MIEDERRZMNIE, RECLEICERIEEETER
SNIEBRRERICE O TL\D, RWXTlE, INHDE
FREZICHITDCSFNAMAV—N—%L E1—Td&
EHIT, FREMRBOBBCZRSERMICEL T
BRIEERINICHRE (BREDCSFHa->XILA1V
IS DHREED) ISDWVTEET D,

Movement Disorders Vol. 24, No. 10, 2009, pp. 1411-1426

Iift, National Institute of Neurological Disorders and
Stroke-Alzheimer Disease and Related Disorders (NINCDS-
ADRDA) @ AD fiESEff &I & 2 BN WET S, AD D
AT —A— L TRARD LD ICid# S iz, TAD
DNNAFT—A—ICHT 2T A ZADODOHY,
NS ZHT7 AD SRR Z 5 C E VAR E
N3], COWTIEEDRFRTE, MR (i
BAS CSFENEMRALRE) 2T ENLEDT T
W5, TR S NIRBRFRINT S04 FEHED in
vivo H{$M 15 (Pittsburg compound B (2 X %) * Hif5cit
HIZINY Anb N7z, CSF 2V 28— 7 >
ACHDOTEY, HZIMT, JKSHHWETH S
DS, MERER2 ETIC IS HRIEL

CSF A F~—A1—

MREZ TR T, AP ORI T H % CSF ILREHES?



FITERIL T & %, CSF AN DAEALAINEA L% b 2 T4
JERML T3 2L BHL1TH S,

—MUISPIBRF RN A — A=, ZOEREOEAL
ERE (B 21X 8—F >V 2% (Parkinson’s disease;
PD) T RS AEEIVERERS), ARG B A IR d6 &
O 7RI AR (B2 E S X2 v A /08 F—
TRa-¥X7vAY) ZRNT 2, R~—A— L
NDEHD XA T DOINA X2 —H—(3, FEEICRENZE
(B2E0, AR AN 3 KON/ & 7o (XA AR B T R 1
CATHST U7t 2 e B S X — 2 % [ 5,

CSF B 2 EHHB)E

M - M (G252 UM -CSF) BAM %2 BB EIIC e £
7o T (leakage) | BT IV EIXHMIC, ThEzir ik
HWE CSFiD L VB A Fat 2L LT 2 S mikD
HEIC LY, Dl d CSFEAEMEEOHME ICT S
L ORI E 727, CSFH AR Z 0k (i
W F 7230 (SHRAE L, MU R B VB R (3, BB -
72 CSE O ZEHLHIC & > TR D 5 EHEPE (lumbar
space) ([CF 2 FTOM, FfHic LA LTW< 78, CSF
DIRALS 72D DOFRE T 3 )VF — %, BIIRINH R & FIk i
WAROHEIAETHEL S % MW - BB DS S h i
124%, 32L& LT CSF yiikAs CSF H oD il >k A 1 2 i
EEHAETLEIChS, CSFREMKNTSE, #h
5DOEHE D FHEHIENT 5 51,

Ji ik

Table 1 (2, PD, Lewy /IMABIZEHE (dementia with
Lewy bodies; DLB) , MSA, #E171H4% FPEFRIBL (progressive
supranuclear palsy; PSP), K i Bz & 5 i #% 228 1 i
(corticobasal degeneration; CBD) % X%f5t& L7z CSF /3 A
Fv—A— BT 2R FROMEL R, ZO—5
RIFTRTOWREMFE L2 BDTIEI AL, LNOHIGE
THH L7z PubMed ifi XX TH % (2008 45 H X T), Ht
—EBEZBELTD S—=F2V % (Parkinson disease) |
Mewy /IMARIZEHISE (dementia with Lewy bodies) | %%
FRZEAAE  (multiple system atrophy) | THETTPERZ bk JFRBE
(progressive supranuclear palsy) ] [ )52 BT 3E AL 2L 1 iE
(corticobasal degeneration)], 7 5 TN (C TN & #l i
(cerebrospinal fluid) ], JEIEEEHEL, (@) NAA~—A—
W R o 721198, (b) SSEE DT BR# 2 178,

B. Mollenh and C. Trenkwald

(c) FETII AL AT DL M DOWEHELERI T 72 CSF D
W, & L7z,

TARTOWMFCIHM T LA L LT, S L KT
v, LUz ad— M X o THER O H B DGR S
Tk, FERRNZEAES LIGEAE X —
COMETTEZSLHLOBDTH S, 5 EWETF LN,

fRe Z PR IS B9 5 CSF
HEH

YOEHE

VEAE XY (68 kDa) XU/NE DL E(LICEHE X
BRIz L, ARRETERITY 2722 hTu RV
EHHEEAE THS ", AD ICIB T B MR ERAEZ L,
WL T HEAMRDENT 4 F A MT, MFEH IO
Mg Ici b s 28, ChEDEAT7 4T A2 M3,
NS (BT 2 A EE D DLENE DRy T 2 U AR
VY—Thsd ", B/NENOBMEZ, BT 2 79 HA7
D2 VBEIC X > THREI S T3 515, 745X
MRS E D b MEROEE, XA B
WY VBBRIESRTVED, ThiE 7457 A2 MEGICK
NOYIZELTH D B ZHND B,

AD & TR CSFeZvEHRE (BAF, CSF XU HEH
BE92) BENLERTZH, ZOHEL 300 ~ 900 pg/
mL ERFFRICE > THRE>TVH 3 B0, 7275L, X248
F =D OMRELVEGET S, BBOHIHIT CSF 2
HHERED EADPRDLA TV ™, —J7, XUt
IRF—ThH->THIEH % CSF XAVEEV ML S5
FbHd 25, ThLHOMEDS, CSF RUEHEI XY
BB IR R AT TR AW EEZ SN D,

raAY7 )V -¥a7h (Creutzfeldt-Jakob disease;
CJD) iF 0D CSF £ 7 M 1B IR (35 1,300 pg/mL 2 2,
JEFGZ A 2 & 2 RN 20 2 R L Tur B 242,
51T, WA &S Ao SRR TS CSF 2V
MERED FRZ/RT L6, MRl o~—h—
ELTOREIZHST VR I EAVRIBENDS 2,

CSF ZUHHEEREONERR, PD 25 DNTFRNEZ 1
9 PD (Parkinson’s disease with dementia; PDD) & AD &
DEANBL O FEVED S H B H3 Y, WHAREL L X2 & PD
I X T'PDD O CSF XV EHHE D43 HTHTh % * (PDD
73 4, PD 23 fil, JERRAVEMERIRE B OO 41 6 5 A7
kA 74 250 pg/mL T PDD (53 B I&KFE 42%, FiELpE
88%), DLB D5{712(3, CSF X UHETEMEIX AD XV
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Table1 /¥—F>2 ) (PD), Lewy /IMKEHEHNE (DLB), 221 Z5MiE (MSA),

K S I ZEPESE (CBD) @ CSF /NA 7~ — 27—

HETTIERG VLI (PSP,

Marker PD DLB MSA PSP CBD
8-hydroxy-2'-deoxyguanosine (8-OHDG), 129,130 129
8-hydroxyguanosine (8-OHG)
Acetyl choline 126-128
Angiotensin-converting enzyme (ACE) 131,132 133 131
Acetylcholinesterase (AChE) and butyrylcholinesterase 134-139 140 141-143
(BChE)
Amino acids and metabolites 144-158 159,160 156,158,161
Annexin V 162
Bcl-2 protein 163
Biogene amine and their metabolites 30,132,135,139, 119,120 (30,101,140,164,
155,164-193 165,184,194,195
C4d complement protein 196
cAMP and cGMP 197-201
Carnitine 202
Ceruloplasmin 203
Chromogranin A and B 204
Coenzyme Q-10 205
Delta-sleep-inducing peptide (DSIP), phosphorylated 206
Delta-sleep-inducing peptide (p-DSIP)
DJ-1 (PARK7) 207
Dipeptidyl-aminopeptidase II (DAP II) 208
Ferroxidase 209
Ferritin 210,211 210
Glial fibrillary acidic protein (GFAP) 30,116 30,116
Glutathione peroxidase (GPx)
4-hydroxynonenal (HNE)-conjugated GPx 212
Growth hormone (GH), GH-releasing hormone (GHRH) 213
Growth-associated protein 43 (GAP-43) 214
Harman and norharman 215
Heart-fatty acid binding protein (H-FABP) 93 91-93
Homocarnosine 151
Homocystein 216
Hydroxyindoleacetic acid (HYDA) 140
Interleukins 217,218 219
Isoprostanes 220
Lysosomal enzymes 221
Metals 222-228 229 230
Methionine-enkephalin 172,231
Methyl-6,7-dihydroxy-1,2,3,4-tetrahydroisoquinolines 187,188,232
(2-MDTIQ); (1-MDTIQ, salsolinol);
N-methyl-norsalsolinol
Myelin basic protein (MBP) 30 30,31
Neopterin and biopterin 157,233,234
Neural thread protein 235 236
Neurofilaments heavy and light chain (NFL, NFH) 31,115,116 237 101,115,116, 115,116,239
195,238,239
Neuronspecific enolase (NSE) 30 30,101
Neuropeptides 135,139, 165, 165,249 249,250
172, 185, 197,
231, 240-248
Neuroserpins 133
Nitrite, nitrate, nitric oxide metabolites 199,210, 251-253 159 210
Orexin A/hypocretin-1 110 110,254 101,255 110 110
Oxidative stress indices 227
Post-proline cleaving enzyme 208
Proteins 14-3-3 256-259
Reelin 260 260
S100B protein 30 20,261 30,101
Secretogranin 11 204
Soluble forms of intercellular adhesion molecule-1 133
(sICAM-1), vascular cell adhesion molecule-1
(sVCAM-1) and platelet endothelial cell adhesion
molecule-1 (SPECAM-1)
Superoxide dismutase activity (SOD) (Cu, Zn, MN) 227,262 212,263
Tau isoforms 264 264 264 264
Tau protein (total) 27,28,31,154, 20,33,39,54,93, 30,101 22,32,271 22,32,56,
214,235,265 219,237,261, 271,272
264,266-270
Tau protein phosphorylated 27 39,237,261,264, 271 56,271

267,270,273-275
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Tablel (DOX%)
Marker PD DLB MSA PSP CBD
Thyroid-stimulating hormone (TSH) response to 213
thyrotropin-releasing hormone (TRH)
TNF-alpha 276
Transglutaminase 277
Urate 278
Vitamins alpha-tocopherol (vitamin E); 154,279,280 194
Thiamine (vitamin B1)
Xanthine 278
a-synuclein (total and oligomeric) 74,7779, 78,281 281
86,281
3 2-microglobulin 282
B-Amyloid 1-40 20,269
B-Amyloid 1-40* (oxidized) 58,59,266 58,59,266
B-Amyloid 1-42 28,54,55,214, 20,33,39,54,219, 55 55,271 56,289
265,283 237,270,275
B-Amyloid peptide pattern 57 57 57 57 57

RT3 BRI M DIEHESE R TR 7z CSF X5 e L, N A~v—T1—

B CSF DA% - 1WA o

HK<, PDIBLPDD £V H > ® (DLB 71 fil, AD
67 {3, FERRREPE PR R O NI 41 ) o BHIRZERLC &1

Sy HESEHE 2 T [DLB 31 (XS (probable DLB) | t#ﬂﬁ
Sh7EE L, CSF 2 U HEITERESEICH S 2%
L DOWIFETIE, MSA BFH US—F 2V % R ZEH
#i (parkinsonian variant of multiple system atrophy; MSA-P)
SRSV MEEZN e
system atrophy; MSA-C)] ¢ CSF Z U [TEJEEHS PD i
HLDHROTEWVRENH, ZHULPD IR MSA T
WFINEREMED X O A g b L (MSA-P 15
B, MSA-C 14 i, PD 35 Il 5L 95%, FF 2L 1E 77%) ' (MSA-P
19 i, PD 31 i ; &% 76%, RS 97%) . Urakami 5 *
PHIEL TV A L D12, CBD T, CSF XU EAB R
DRI L X PSP HF ICHEARTH T b -7 (CBD
10 5, PSP 12 f§i)) * (CBD 27 fl, PSP 30§l ; /7w A7
fiti 180 pg/mL TI&/E 81%, FFHLEE 80%), Z DRIk
RN T R D2 H3, WL LIY > Tty M #T
blfEE s iz (CBD 3 fil, PSP6 fil),

Z2TEHAEDY VAL RN UET 5 &, wiRE R
HZLDOMRET oL 2 2B L TZOREIINEI D
&b, CSFHDY Viglb 2o EITEOERAIE, Mk
MREEE L & @i, AD O & YRR A~—A2—& LTH
WHNBAHEMEDIH B 34, 1995 IS Blennow 5%, AL
A= 181 TV VEfbE3 N7z CSF AUEAE (p XVHE
FIEL 181) %X, AD HBFH TIEHR S L OMtho ik
ZVRBIBRE LY O E YO TRLA Y, CSF X
VHEAMDORLZ T N—TDY VRLic DOV T, #

R WP E ST S T U B 23273936

ROEEDY V{bid, DLB & AD & O iRk~

#MEAE (cerebellar variant of multiple

SRR YT SEE 8 B Lot A2 il LT (#

2 @ TH B H3, DLB D73 & D/INBIRETH B 738,
—ld CSF 72T, DLB & AD & O#ERIC 551 % Rt
B, REAVEHELOS p FUEHE 181 DFTVE
&ELTWw3* (DLB I8 fil, AD 23 ),

7I04 RBRTFR

120 kDa OREE@EME T I v A RAiERAEETE (amyloid
precursor protein; APP) %33 DD 517 L X—Y TlE#
MICUIi s s & BRIDRL2EHOT7Iaf KB (AB)
RIFRPEAEEIND, THSEHNVEF ZIVAGRMH
FRiB LSRER SN ABRTFRTHB P, 2Dl

Wik, BZ L &—+ (BACE-1 &V EN3) &ytkoL
R—BiZkBTInA KEETaLy o792 L gk r
VA—BEEND A2udaTr 7y —EicksETIn
A REATaL> 7B icnidshnsd, YIEKRICAL S
RTIFRNE, ZOEIEMTBRACREIC X > TRESEM
W32 % . AD B XU DLB BEFDOMNICILIS T 57
IO RTF7—=7 98513, FELTAB 1L2%EDAPB
RIFROANVKRF VAR 5255, NT A
Ty U AW TIE, APP O XAEDIRE
BERERE 25| X T LIRS TS %,

1992 4F1Z, Seubert 513 CSF 72 E DS ICH AB DS
fAET 22 ZALNICLIZ . TOBEENAIE, AD D
DML R T 2Rk E o T kot T
Motter 5 (&, REZ OO IEE 32 fil 7 5 NS IEFRHIE
D W HAHE 20 2 b, AD 3 37 il TIX CSF D AB
-2 REDBHBICEK L2 WA LS Z201%, ZOMK
T2 LT 20 OO L 7 S L T H S
INTV 2 Y, ZOHIC I ARSRILEZ L & OB %
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IR H-o7eh3 Y, ZOWIEIIHEGE & 135 2%\ AE
B CSF TESh Tz (Fdsi)., WMo AB
TI—=UHAB 142D THFE (sink)] & LTHIE, Mk
CSF B D[ A B 1-42 Ol 2 Wi % & DR & 13
AD%%TCW¢@ABL@#Q&VﬁkaTFQK
FARLNTVS

CSF 1D A B 1-42 (3HEHK D ELISA (Enzyme-Linked
Immunosorbent Assay) 14, SEILREE RS EL, YA
R/ ALTay METHIET 2L TES 90 A
BODRTFTINEEEF MY 7L (sodium dodecylsulfate;
SDS) - AR T Z VT I RFIVELIKE) (polyacrylamide
gel electrophoresis ; PAGE) / A ./ 71w kit Wiltfang
LW Ko THASINITIET, ABRTFREMo
APP Kt % Uk ENIC K DL, VT AZ /A L
/7y NTHEEEICRINT 2L TES, 2DJT
BT, SMIREMHEZMZZZLICE>T1IDDOT I
DAL CSFABRTF R NHEMBETH %
RIETHE LR, AB T F F 142, 140, 1-39,
1-38, 1-37 »3 CSF &5 & T8 Z DA A Hed S04 H 1 fE 5 1
WAHET 2 2 EDIHL TR o7 MR L, AR
Z7F K 1-40 %3 600 pg/mL, AB-X7F K 1-42 %31 pg/mL
Thote?, TveAMBIOT v NEHIZ 10% A4
MTH-o72 P, TOFRICIIRERD ELISA % L6 2
MWDOHHILRZHLNLTHDH, BEEOM LIRS
N—TH250EFE0ZLL DOV T NICL > THIREDOZY
DRI N TR WVICD, Rik% A ZAV—T v M
m(ﬁEmL%ﬁ)'mP%Qiﬁ%Tiﬁh

IZ ABRTF RIEFERBES (FHC A F A =235
@@ﬁ)%#%; TR oo, NTHTRURIOHLY #
WX EDDTHEETHS (Fidzh),

K OWFFETIX, PD HH D CSF A B 1-42 (0T
EHANEHAZOUBEEKFL TV L@ STV 205,
DLB D CSFAB 1-42 (i@ HEAL R L T % *(PD 151,
DLB 11 i, xJHt 19 ) ., PD fB#& D CSFA B 1-42 43
O B ORI B L OS8R E ORI > TR
T BMMH3H 2 > (PD 73 ffil, PDD 23 ffil, fiigisiE Nt
Wt 41 45 5 A7 b A 71 350 pg/mL T PDD (2%} § % J&
5 85%, FFERRE 41%) * (PD 48 fil, & %I e 32 i),
ZDEI7% AB 1-42 RO L, MSA® (MSA 36 i)
Wz, —#RDOWFFETIZ PSP & CBD THEZHH4 > (PSP
15 5) * (PSP 18 ffl, CBD 9 fill, ks BXII 43 f ;
AD LG L7255 OIS L RS (X PSP TIX 43% &
92%, CBD T3 64%& 91%), VZAZX Y [ AL/ 70y

METHHERIN TV Y (PD 11 ffl, PSP 20 ffl, CBD
12 {51, MSA 18 {4, DLB 20 fjil, iz Bt 19 #)

AB 1-40%*

B, SDS-PAGE/ A L/ 70y MEICKYD, Fillo A
BRIF RHEES NI, TOXRTFRIF, TTICHS
NTOBWH AB 140 12 X BB LA 2 D
ZEHURENIH, FEEIRIEERNTH T, Z D,
COXRTFRiFaN) v 7 AfERHT %, AB 1-40 D
BEEAL (A B 1-40°%) &lE S 7z %, DLB H# (21 i)
T, PDD BHE (21 fl) RIEFRFAERHHE (23 ) 12
HAAB 140 SREERIIC LR T2 2 LWVREN TS
AD BETIZ AB 1-40°% 30 LFH LTV %%%, DLB &
DOEEIDTHTHS7D, DLB TiE AB 1-40°% h3jlt
ORI ANRH ZZ I T2 LD bR IDL
EZbND, 121EL, THUS DO TR LR 7 L —
T E B35 5N ERROBHPLETH S, AB
140X v —A— LT 2B MEE I ZhZN 81% B L Of
% TH-o7,

CSF B&XUMmMBHRDa-X o1

- XI7VA R0 MOT I 215675, FEL
TYF 7 ARNAFEL, PD & DLB ORISR TH
% Lewy /IMA%, MSA O 27 7l E B AKICEDHH
2 AN R D FHR /T % ' #716 kDa D a -
VXU VA A= KT 5 SNCABEIETICBOT, #HEiz
PDOI)S—F Y =X LEBHEFE 25| &R 3D (K
A SCHEER) DI AR ALEBERINI-DITHE &
&, ¥7212 SNCA R FOH M (multiplication) HiZHH3E
ﬁ%ﬂfwé““oﬁﬁiﬁ%%ﬁﬁﬁwéﬁﬁ,k@b

FTERHIBRBE DMK TN (X, #fs & (duplication 78> L
trlphcatlon) WCIRTFT5LE 2605,

a-Y X7 VUADIRAF AR AT 2 RN E)RE
3R 2 e fRA XML oT2YEL, ZOHEREICIEL T
SRIVA ) F =SNG B, a-T X7V A 2D
BRe2 Z LS B A R ML, GHEED RS
protofibril (5HRHE) %2 ERd 2 ZEADUEHN ®, +
V> 129 OFGEN Y VL, C KDk, SO
RN RENDHD, B, a-> X7 VA DI R H
HEN, TuTAYV—LHE0IE) VY —=LIEEOB Y
WURINIZTT, MIN a - X7 v A ZHNED T B 5D
Br L LT, fMlBENOBMBERSNE ™, BEE
Da-Y X7V A, MEPRMEMRESEELEDE



ABIICBOTHREBEEN TS P4, Lichi->T, &%
DI N—FRAMOWMEHE X, Midsa- X274 20
ERIEDIT XTI VA ) IF—DHEE LN F~v—A1—1
TS BLHWL TS P,

EMCSFHICa- X7 VA VHET 2281, O
NF T2 DDA THESN TS, I DHDOWIFE T,
- X7 VA NIHY B [l — A SR & BT S
nrztc, FERPEAKISTH B REVELIRS TV 5 7,
2 DOHODOWFRTIX, HIMIEIC CSF RIS hiz7zh, A
CLRL R DSRS HS G B L 7o REME DS 5 ™, CSFHIIC a-
X VA UDMEET B T L ORFEIN A REIE, 77 4
=T 4 WL B REATIC X > TRS N T,

JBEHE SR THRIN L 72 CSF (B § 2 SR a7 L 22 B
IAF9ETIX, PD BL U DLB KD CSF - X7 v A~
(Z, FHFEE R AD BEF AR RO e R
A vF BLISA AIC X 2lET/R&N7z™ (PD 8 fil, DLB
55, #IRREBORIE 13 6] 5 ChE ML T
7+ MIPD S, DLB 6, f@#nd 460 7 (PD
334, fREECTIR O B & RE R DT 29 Bl 505 75 2 K
WebRE 38 0 3 SZAEE EERIVE AR N AL 0874) . 4D
(3D ELISA MKIC K 2WHFE T, FBkORIRITEED 5
Neh-72% (PD 15 fl, DLB 15 fl, {00 55 4)

BIRF TR CSF D a - X7 v A Vst ¥ 2 85
BALICERNTOEWVD, HFlica- X714 2O
RN EESE (< & 2 SIS A~ DGR R, 552 12 SNCA &
BTG OZL Y, mRNA FHOZL®, HEVIEEN
B7ut 7ok, 5312 CSFADIMEEa-> X
VA > OFEBK R 25 CSF M, &4 (2 CSF
LOa-YXIVAYDIINVT T UARO LSS, HS51C
RENDOWF B 2\ IEBOK)T OIS & 2 nHetEL3E
b,

KMIMERDO a-2 X7V A T 2% TR, —
HUHEREPELN TR, Lee 53, TlKO ELISA
Fv M2HVT, PD BLUMSA TIRIHFMZ—HI L7
fE N e M -2 X7 VA VREB ERLTY
LWL (PD 105 fl, MSA 38 fiil, s il
516 —/5,Li HIdv T AZ > Taw MEC K 2HET,
PD & TR EHE M ICHARME o -> X7 v A RED
R L T2 Z &2 L7z % (PD 27 fl, (e i 11 i) o
ZOA—HE, ELISAETRAY Iv—L ZDfhDag =
RIS Tt TERS NI IeHEZEZ LTV S, —
Ji, El-Agnaf 534 I~v—a-> X7 LA REIN
ELISA #E%PHJE L, PD M TN RUC HARIMEEIR E A3

B. Mollenh and C. Trenkwald

FERLTOWRZEZREE L (PD 34, JEFREER
DX 27 ] 5 B 51%, FREE 85%) .

Pk b R Ea-v X7 VAV BINA ) IYv—a-
VX7V A 2D ELISA AICOWLTIE, FRRMIcBLTE
L BMGEED YT H Y, M I L N CSF Zhk % 2 a4k —
TR 2007 L7 b BB TH S,

DR KAERBESERE

M1, DIEHSRIBNIRA G EEE  (heart-type fatty acid-
binding protein; H-FABP) (%, CID & CSF 3\ A ~—71—
Bl & UC 2 Xoer VRS VkENE TlE S iz ¥, BENG
FEAS TV, TR0 AR, ik, RS
% 14 ~ 16 kDa DAIUEERE TH 5, LfiliH SmHIH]
WS N7: H-FABP (X %, (DRI E RS AL~ — A —
ELTYI TSRS ATV % ¥, H-FABP (&, IMTOIEH
LAY, NN 2R T eI TS Y,

CID JEHITi% CSF H1 H-FABP 2 LR LT3 &
DAL LI B OWITE I NV — I Lk 5 TRENT VB35,
AR VRSN 2 nTREVE DS & iV 379 LG
H-FABP 4% D E5HE T TIZ DLB & PD T/RENTEY »
(PD 63 fiil, DLB 17 fiil, AD 23 fjil, #iifEZEEDONIE 10 #1 ;
DLB & AD % i U 72358 DI 47%, Fi 51 91%) * (PD
45 5, PDD 25 fill, pffEpEOXI 51 4] ; DLB & AD %
M L7285 DIEJE 71%, L 69%, PDD &t % It
WU ORKIE, R 64%), ZOKINE LTI
AR OB 2 s, I H-FABP IRE L -
ARZIA— XDV 7= (metaiodobenzyl guanine;
MIBG) Lfilis>F 2757 4 —DOMBIE, MG D SIS
PREVERHAR O BIE 2 g2 L R LTV % M,

S100B ER0E

S100 HHEE, MMEICHET % 21 kDa O &KL
ULSEEAE T 7 IV —0—8T, BREME > 2
7 AMICRED BB S (Bloomfield”® DRRFIS ) . Bz
P TR R E ST 2 415 S1I00B EHIAE D B 7 A Y
v— 7%, SRR R S DB SRR A R R 210
IZBWTH CSFHTOHMIRINT S, SI00B I
B (3—8D DLB #H THT AT 2 ZEHRINT
W2 H3% (DLB 71 fll, FEGRHEMENE IR RO 41 ),
MSA & PD* (MSA-C 14 fjil, MSA-P 15 fil, PD 35 fiil ;
PD & MSA DO#ENNCEIT 24 79%, FREEE 45%), &
% (& MSA-P & MSA-C'®" (MSA-P 19 ffil, MSA-C 26 fl)
EDMTEFBED LN TR,
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ERILF2 -1 (FLF 2 -A)

LRZLF -1, AMIBUR T =2 —a > D/hs
YTy NTEASNS 337 I 555 kR T F
KT, BMOIZIE AU A BT, AR & FE1 o £ 12
B LT3 (Zeitzer 5 "2 ORHZSM), /v 7Tk
YUADT—=RTIE, BRI VF 2 -1 O sEREE
Fav 7 —IERE OBEIVRI TS 1% v
AV T V—BETRLRIVF -1 Za—aEhED
LT3 1% RMcE, Fravr7y—EBHEicsTs
ZD=Z2—ua ORPIE CSFHOERIZVF 2 -1 RED
KTR%2MESTEY, FCBABELRIRTL2EBETEHL
W IS8 Z D XS A X, BIREAER L, oo gk
SRR (] 2 (XIS 3 & N MR LAE) (C &k 2 R
MEFrav7y—TtbiE®bhsd ' PD T, AMNE
L& Lewy /IMASHZE (IR R R AHIBIC Ko &5 108199,

JEHELERNIC X 2 CSF L RZ LV F 2 -1 RIEI, FE
A E D PD,DLB,MSA, CBD JiEffl TIXIEFE TH %53 ' (PD
7 Bk KON DO, fEE I 48 f1) " (PD 62 fil, DLB
13451, CBD 7 fil) ™ (MSA-P6 fil, MSA-C 6 fil, 4:fi%
—H IR/, PSP IEF 16 fl 2R E LzH 2W5%
T, PSP TRICFT 2 &hvRE&NL 1 ZOWET
FeRZ VT2 -1 IR RER B & B L T 7z,
Z AU PSP TRFHEFIBICHIFREZMEDILLS i LTV B
ZLickrEERLNIN,

Za1-—-0AO743 A2k

MEEHREAEO—BThbd=a—a74F A}
(neurofilament; NF) =2 —0ICOAFHL, Ho
LHEVEDRMERF &, MBSO M e/ NS B itk o
L& >Tv %, NF (X, 60 kDa ® NF-light (NF-L),
100 kDa @ NF-medium (NF-M), 110 kDa ¢ NF-heavy
(NF-H) @3 20%72=y  Mp56, Bk, Vit
(phosphorylated neurofilament; NFp) 7 & ORIERIZAEi %
Z0 %, MENICE T2 NF QR 2 B H0 10,
AD > MSA (& LT NFp) "8 5 X7 DLB $° PD 2 &,
Lok MIFARETHRE SR TS Liub ™o
MBS .

CSF 1@ NF-L (—{#DWI%E T NFp &) &, PD *fil
O MR B O IC LN MSA & PSP THIMASEED 5
A2 (PD 35 fjil, MSA 36 fil, PSP 14 fil) "° (PD 19 f,
PSP 12 fil, MSA 10 fi)) *' (PD 31 fil, MSA-P 19 fil, /&
&£ 76 ~ 94%, FHEE 83 ~97%), DLB Ty Ib~
HhmLTw7z " (DLB 18 fil, FERIFEE B OXINE 26 fl) o

7 I NHEY
AABEINIIEIC & B &Y 7 D ARF F R U
DEAL AR, O T PD OFRIEIRICE 5 LT
WAIREMEDH Y ¥, T %5z T PD, DLB, MSA &
HDCSFICBFE2E/ T I EZDREMDIIHINT
W5, WLORODOIIFET, PD BXUDLB (AD B L%t
ML) 1cB I3 HRENZY VB (homovanillic acid;
HVA) O ShT35 " (PD 56 fil, DLB 14
Bil, WHHE 34 f5) ' (AD 58 #iil, DLB 24 fiil ; 53210,
5-b RaF A 2 R—)URE (5-hydroxyindole acetic acid;
5-HIAA) £ 3-ANF> 4 LRaFo 7oV FL
27 2—)b (3-methoxy-4-hydroxyphenyl-ethylene glycol ;
MHPG) O CSFREFIEEZOLLTNIME N5l LE
DREINTV S,

AV7TOarRY >

AV TOaARNL, 7Y =TT HVHKDIRE L
WKL THERSINEILELTAART ST AY
¥—T, BRALIWA NV AZRMT 2LEZHNT NS
AV Ta AR OREPIIK, MEEL L CSF HIzEE
b, b MEEho s DER L, MRRATEERIC
BOBEARNEBIEA NV A% 2 ETEEEOR
BEARATRICZZ2EDNHHRIBIN TS P, ADICE
WTA Y Fa AR LTGRO B b & DL
RSN T ZH3 22 MBS X 7 1 A )%
F—ICBT 2 T —RIIRIEICHDTHh L 1%,

PD, DLB, MSA, PSP, CBD T¥Ifii &7z CSF &
BN A~ — A —DWYED—%E % Table 1 (2777

BB CSENL A ~v—h—D
HEH

B DINA F~—J1— DO DR W D1 s H
ThsrI L, REDOHRTRINTIS 8, 555
DROBE T2 e~ — 7 — % HIFICHE T & 2 AT
B dicoh, oL E T —Mime s
2 TH?H ™,

DLB T(&, ELISAATHIE L7 CSF AV HTHE &
A B 1-42/A B 1-37 Lo BfHIZ, AD & D#E RN B\ TIRESE
100%, FEE1E 92% ThH 72, MG~ —H—& CSFv—
Z1—OPFHNCBAL T, [ H-FABP & CSF XU HH
DI DLB & AD & D#EINIC B\ TREIE 91%, Frst)s
66%Tdh >7z 2%,



JEBIFEHIC 3515 CSF BN A v —A— (HARH
121X, AB 142, NF-L, NF-H, XUEAE, 7)) 7k
PERRMEE R, —2—u T 25—+, S100B
HE, I UEEEEAE, MEdEnE) (cM3 2
BEDH HKEHTE, EHZKZMT 2 LT, HEO
Y—H—OHHPEHTH L ZEDHLIIC S,
S5, MREEGMA, MR AR, WUERRRERR A
E, CSFICEbHwinN g Av—H—& CSENNA F7—
A— LD SHEEL L2 0[RENELH 5 1%,

CSF A F~>—Hh—WFRIcH
J % 2GR 1

— iz, AT RTEUR O LY PR E YA R SSHR IR 17
EDV L DRDENHINA F~— A1 — DGR 5
572 %, LY AEHLEE, =00 AT Y 7, BRE
RE (— 8OCLUT), R{FEd (R Far %k <) @,
UL IEHIER e, 2L/ $3EnEEto
&2 B0, TaT4 I 7 AR ZFDMDINA F~v—H—
W98 ClE, BAGHREY A 2 VO REICHHFIET 2080
bo B, FEERETIHZRO TEL ZEBEF LWL,
F7CHER RN CSF (3, IS sEH% H (Rl 2R A LT
WAHRENED D B 7280 EEAEERIIIC L 2), 31 A~ —
A —WFFUSIEHER S e v A A — A — W T
BEO/INS YT 70 —TF %05 & § % M7 L 7 MRGED 2
HWThY, v—A—LPREDES SR S
5L BHT IR BRIV — T & B HE
DL F L2,

INSHDZAEHFIETRTUICHTIEFEEDITIEEL,
BRSO BE R R (A SR R~ — A — i S & (i 2
2eEzbN5,

GRONAF~Y—A—DEH

BRI D SRRk, B, MR
BRI HE ORI/ A~ ——% Wi T LT
DTH»HD % (Zetterberg™ DILFZ) o

JEHESERI DY) A7 3R H3 22, Rk UL, AR5
THRRAME B OEEEDRE N, A=A —% WD
528 ThHsb, AD DN A —A—DOHTIX, AD X
DO RIFRZS PR L 0 HPAFEAS 10 AT L TV 503, i
WA F~>—H—ICBL TR EFREROEIIREIFLNT
VRN L, Ta v R—FHVET VAT RD

B. Mollenh and C. Trenkwald

%2 R4 v F ELISA 5 &, Wif-RimiEbHEINTEY,
S8, MWIC & 2L A~ —H— D IR 5 [ HEE
D20, S5, PDOIMENF VAT ) T h—L~v—
7 —DFZ Y PERETE D R U IEIH 2 0 27, A I %
MgEMazrs—r A2 DM ZTERL THOILS:
DHEFIREEZ R ICEZEH0 P, ThiE s> 227
D7 h—=AIIME N ZEHRENT S,
BT 2 DBHETAHY NA 7HZUPETE R
728, CSF M (3 9 B 5 O B RE2 W % B lik 3~ 2 72
JETh5, UsrDl, MBIREE D CSF ko LN A F
N—=A—IZDOVT, TETYARKEDIIREH XY
TIHBVTH D, Flz, FHTHI, S 5IC AR
B 22 WRE s KON TR HIEREICBA L, Ky
DY ——R@FIRIZIFEBIERENTHY, SHIC—HD
YA =TS 5% 5 YA LIETH S, CSFH
Da-YAI7VA DI BHLELNNA T~ —T1—IZD0
T, PR JEDS S DT L 7e RBUBLY > F vy~
v N TOZUEREERD LI TH Y, o BRI~ —
=IOV T H iz 3k — b G THRELSEENTE &)
BLOEFEN TR T2 0885 5,

e
AWFFE(Z, Dr. W. Jackstaedt Fellowship des Stifterverbandes
fuer die Deutsche Wissenschaft, KI[E S—F >V Vit
(APDA), Michael J. Fox Foundation ® 322 % %Z(F 7z (B.M. (C
XL,

HH DB
B.M. @3AHDOHM & T A > ORE, LOBHDIEHN,
ERifEREHY Uz, CT. 374 77 O4ft & ROk 2
EEE OV



10

TEBRTT DHEHNZ IS 313 B FIFEALARINA T~ — T —

REFERENCES

1.

12.

17.

18.

19.

20.

21.

Trojanowski JQ, Growdon JH. A new consensus report on
biomarkers for the early antemortem diagnosis of Alzheimer
disease: current status, relevance to drug discovery, and recom-
mendations for future research. J Neuropathol Exp Neurol 1998;
57:643-644.

. Wiltfang J, Lewczuk P, Riederer P, et al. Consensus paper of

the WFSBP Task Force on Biological Markers of Dementia: the
role of CSF and blood analysis in the early and differential
diagnosis of dementia. World J Biol Psychiatry 2005;6:69-84.

. Dubois B, Feldman HH, Jacova C, et al. Research criteria for

the diagnosis of Alzheimer’s disease: revising the NINCDS-
ADRDA criteria. Lancet Neurol 2007;6:734-746.

. Klunk WE, Engler H, Nordberg A, et al. Imaging brain amyloid

in Alzheimer’s disease with Pittsburgh Compound-B. Ann Neu-
rol 2004;55:306-319.

. Seubert P, Vigo-Pelfrey C, Esch F, et al. Isolation and quantifi-

cation of soluble Alzheimer’s beta-peptide from biological flu-
ids. Nature 1992;359:325-327.

. Motter R, Vigo-Pelfrey C, Kholodenko D, et al. Reduction of

beta-amyloid peptide42 in the cerebrospinal fluid of patients
with Alzheimer’s disease. Ann Neurol 1995;38:643-648.

. Reiber H. Flow rate of cerebrospinal fluid (CSF)--a concept

common to normal blood-CSF barrier function and to dysfunc-
tion in neurological diseases. J Neurol Sci 1994;122:189-203.

. Reiber H. Dynamics of brain-derived proteins in cerebrospinal

fluid. Clin Chim Acta 2001;310:173-186.

. Reiber H. Liquorracume, liquorbildung und liquorfluss. In:

Wildemann B, Reiber H, Oschmann P, editors. Neurlogische
Labordiagnostik. Thieme Verlag; 2006.

. Reiber H, Peter JB. Cerebrospinal fluid analysis: disease-related

data patterns and evaluation programs. J Neurol Sci 2001;184:
101-122.

. Cleveland DW, Spiegelman BM, Kirschner MW. Conservation

of microtubule associated proteins. Isolation and characteriza-
tion of tau and the high molecular weight microtubule associ-
ated protein from chicken brain and from mouse fibroblasts and
comparison to the corresponding mammalian brain proteins.
J Biol Chem 1979;254:12670-12678.

Braak H, Braak E, Grundke-Igbal I, Igbal K. Occurrence of
neuropil threads in the senile human brain and in Alzheimer’s
disease: a third location of paired helical filaments outside of
neurofibrillary tangles and neuritic plaques. Neurosci Lett 1986;
65:351-355.

. Grundke-Igbal I, Igbal K, Quinlan M, Tung YC, Zaidi MS,

Wisniewski HM. Microtubule-associated protein tau. A compo-
nent of Alzheimer paired helical filaments. J Biol Chem 1986;
261:6084—6089.

. Lee VM, Goedert M, Trojanowski JQ. Neurodegenerative tauo-

pathies. Annu Rev Neurosci 2001;24:1121-1159.

. Billingsley ML, Kincaid RL. Regulated phosphorylation and

dephosphorylation of tau protein: effects on microtubule inter-
action, intracellular trafficking and neurodegeneration. Biochem
J 1997;323 (Part 3):577-591.

. Buee L, Bussiere T, Buee-Scherrer V, Delacourte A, Hof PR.

Tau protein isoforms, phosphorylation and role in neurodegener-
ative disorders. Brain Res Brain Res Rev 2000;33:95-130.

Lee VM, Trojanowski JQ. Neurodegenerative tauopathies:
human disease and transgenic mouse models. Neuron 1999;24:
507-510.

Andreasen N, Minthon L, Clarberg A, et al. Sensitivity, speci-
ficity, and stability of CSF-tau in AD in a community-based
patient sample. Neurology 1999;53:1488-1494.

Hulstaert F, Blennow K, Ivanoiu A, et al. Improved discrimina-
tion of AD patients using beta-amyloid(1-42) and tau levels in
CSF. Neurology 1999;52:1555-1562.

Mollenhauer B, Cepek L, Bibl M, et al. Tau protein, Abeta42
and S-100B protein in cerebrospinal fluid of patients with de-
mentia with Lewy bodies. Dement Geriatr Cogn Disord 2005;
19:164-170.

Paraskevas GP, Kapaki E, Liappas I, et al. The diagnostic value
of cerebrospinal fluid tau protein in dementing and nondement-
ing neuropsychiatric disorders. J Geriatr Psychiatry Neurol
2005;18:163-173.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Urakami K, Mori M, Wada K, et al. A comparison of tau pro-
tein in cerebrospinal fluid between corticobasal degeneration
and progressive supranuclear palsy. Neurosci Lett 1999;259:
127-129.

Itoh N, Arai H, Urakami K, et al. Large-scale, multicenter study
of cerebrospinal fluid tau protein phosphorylated at serine 199
for the antemortem diagnosis of Alzheimer’s disease. Ann Neu-
rol 2001;50:150-156.

Otto M, Wiltfang J, Cepek L, et al. Tau protein and 14-3-3 pro-
tein in the differential diagnosis of Creutzfeldt-Jakob disease.
Neurology 2002;58:192—197.

Mollenhauer B, Serafin S, Zerr I, et al. Diagnostic problems
during late course in Creutzfeldt-Jakob disease. J Neurol 2003;
250:629-630.

Hesse C, Rosengren L, Andreasen N, et al. Transient increase
in total tau but not phospho-tau in human cerebrospinal fluid
after acute stroke. Neurosci Lett 2001;297:187-190.

Blennow K, Wallin A, Agren H, Spenger C, Siegfried J,
Vanmechelen E. Tau protein in cerebrospinal fluid: a biochemi-
cal marker for axonal degeneration in Alzheimer disease? Mol
Chem Neuropathol 1995;26:231-245.

Mollenhauer B, Trenkwalder C, von Ahsen N, et al. Beta-
amlyoid 1-42 and tau-protein in cerebrospinal fluid of patients
with Parkinson’s disease dementia. Dement Geriatr Cogn Disord
2006;22:200-208.

McKeith IG, Galasko D, Kosaka K, et al. Consensus guidelines
for the clinical and pathologic diagnosis of dementia with Lewy
bodies (DLB): report of the consortium on DLB international
workshop. Neurology 1996;47:1113-1124.

Abdo WF, De Jong D, Hendriks JC, et al. Cerebrospinal fluid
analysis differentiates multiple system atrophy from Parkinson’s
disease. Mov Disord 2004;19:571-579.

Abdo WF, Bloem BR, Van Geel WJ, Esselink RA, Verbeek
MM. CSF neurofilament light chain and tau differentiate multi-
ple system atrophy from Parkinson’s disease. Neurobiol Aging
2007;28:742-747.

Urakami K, Wada K, Arai H, et al. Diagnostic significance of
tau protein in cerebrospinal fluid from patients with corticobasal
degeneration or progressive supranuclear palsy. J Neurol Sci
2001;183:95-98.

Arai H, Morikawa Y, Higuchi M, et al. Cerebrospinal fluid
tau levels in neurodegenerative diseases with distinct tau-related
pathology. Biochem Biophys Res Commun 1997;236:262-264.
Hampel H, Goernitz A, Buerger K. Advances in the develop-
ment of biomarkers for Alzheimer’s disease: from CSF total tau
and Abeta(1-42) proteins to phosphorylated tau protein. Brain
Res Bull 2003;61:243-253.

Buerger K, Zinkowski R, Teipel SJ, et al. Differential diagnosis
of Alzheimer disease with cerebrospinal fluid levels of tau pro-
tein phosphorylated at threonine 231. Arch Neurol 2002;59:
1267-1272.

Hu YY, He SS, Wang XC, et al. Elevated levels of phosphoryl-
ated neurofilament proteins in cerebrospinal fluid of Alzheimer
disease patients. Neurosci Lett 2002;320:156-160.

Arima K, Hirai S, Sunohara N, et al. Cellular co-localization of
phosphorylated tau- and NACP/alpha-synuclein-epitopes in
lewy bodies in sporadic Parkinson’s disease and in dementia
with Lewy bodies. Brain Res 1999;843:53-61.

Merdes AR, Hansen LA, Jeste DV, et al. Influence of Alzhei-
mer pathology on clinical diagnostic accuracy in dementia with
Lewy bodies. Neurology 2003;60:1586—1590.

Parnetti L, Tiraboschi P, Lanari A, et al. Cerebrospinal Fluid
Biomarkers in Parkinson’s Disease with Dementia and Demen-
tia with Lewy Bodies. Biol Psychiatry 2008;64:850-855.
Glenner GG, Wong CW, Quaranta V, Eanes ED. The amyloid
deposits in Alzheimer’s disease: their nature and pathogenesis.
Appl Pathol 1984;2:357-369.

Vassar R. BACEI: the beta-secretase enzyme in Alzheimer’s
disease. J Mol Neurosci 2004;23:105-114.

Takasugi N, Tomita T, Hayashi I, et al. The role of presenilin
cofactors in the gamma-secretase complex. Nature 2003;422:
438-441.

Parkin ET, Trew A, Christie G, et al. Structure-activity relation-
ship of hydroxamate-based inhibitors on the secretases that
cleave the amyloid precursor protein, angiotensin converting



44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

enzyme, CD23, and pro-tumor necrosis factor-alpha. Biochemis-
try 2002;41:4972-4981.

Guntert A, Dobeli H, Bohrmann B. High sensitivity analysis of
amyloid-beta peptide composition in amyloid deposits from
human and PS2APP mouse brain. Neuroscience 2006;143:461—
475.

Jendroska K, Kashiwagi M, Sassoon J, Daniel SE. Amyloid
beta-peptide and its relationship with dementia in Lewy body
disease. J Neural Transm Suppl 1997;51:137-144.

Perez RG, Zheng H, Van der Ploeg LH, Koo EH. The beta-
amyloid precursor protein of Alzheimer’s disease enhances neu-
ron viability and modulates neuronal polarity. J Neurosci 1997;
17:9407-9414.

Strozyk D, Blennow K, White LR, Launer LJ. CSF Abeta 42
levels correlate with amyloid-neuropathology in a population-
based autopsy study. Neurology 2003;60:652—656.

Fagan AM, Mintun MA, Mach RH, et al. Inverse relation
between in vivo amyloid imaging load and cerebrospinal fluid
Abeta4?2 in humans. Ann Neurol 2006;59:512-519.

Portelius E, Zetterberg H, Andreasson U, et al. An Alzheimer’s
disease-specific beta-amyloid fragment signature in cerebrospi-
nal fluid. Neurosci Lett 2006;409:215-219.

Wiltfang J, Smirnov A, Schnierstein B, et al. Improved electro-
phoretic separation and immunoblotting of beta-amyloid (A
beta) peptides 1-40, 1-42, and 1-43. Electrophoresis 1997;18:
527-532.

Lewczuk P, Esselmann H, Bibl M, et al. Electrophoretic separa-
tion of amyloid beta peptides in plasma. Electrophoresis 2004;
25:3336-3343.

Wiltfang J, Esselmann H, Cupers P, et al. Elevation of beta-
amyloid peptide 2-42 in sporadic and familial Alzheimer’s dis-
ease and its generation in PS1 knockout cells. J Biol Chem
2001;276:42645-42657.

Wiltfang J, Esselmann H, Bibl M, et al. Highly conserved and
disease-specific patterns of carboxyterminally truncated Abeta
peptides 1-37/38/39 in addition to 1-40/42 in Alzheimer’s dis-
ease and in patients with chronic neuroinflammation. J Neuro-
chem 2002;81:481-496.

Kanemaru K, Kameda N, Yamanouchi H. Decreased CSF amy-
loid beta42 and normal tau levels in dementia with Lewy
bodies. Neurology 2000;54:1875-1876.

Holmberg B, Johnels B, Blennow K, Rosengren L. Cerebrospi-
nal fluid Abeta4?2 is reduced in multiple system atrophy but nor-
mal in Parkinson’s disease and progressive supranuclear palsy.
Mov Disord 2003;18:186-190.

Noguchi M, Yoshita M, Matsumoto Y, Ono K, Iwasa K,
Yamada M. Decreased B-amyloid peptide42 in cerebrospinal
fluid of patients with progressive supranuclear palsy and corti-
cobasal degeneration. J Neurol Sci 2005;237:61-65.
Mollenhauer B, Bibl M, Esselmann H, et al. Tauopathies and
synucleinopathies: Do cerebrospinal fluid beta-amyloid peptides
reflect disease-specific pathogenesis? J Neural Transm 2007;
114:919-927.

Bibl M, Mollenhauer B, Lewczuk P, et al. Validation of amy-
loid-beta peptides in CSF diagnosis of neurodegenerative
dementias. Mol Psychiatry 2007;12:671-680.

Bibl M, Mollenhauer B, Esselmann H, et al. CSF amyloid-beta-
peptides in Alzheimer’s disease, dementia with Lewy bodies
and Parkinson’s disease dementia. Brain 2006;129 (Part 5):
1177-1187.

Spillantini MG, Schmidt ML, Lee VM, Trojanowski JQ, Jakes
R, Goedert M. Alpha-synuclein in Lewy bodies. Nature 1997;
388:839-840.

Gai WP, Power JH, Blumbergs PC, Blessing WW. Multiple-
system atrophy: a new alpha-synuclein disease? Lancet 1998;
352:547-548.

Polymeropoulos MH, Lavedan C, Leroy E, et al. Mutation in
the alpha-synuclein gene identified in families with Parkinson’s
disease. Science 1997;276:2045-2047.

Kruger R, Kuhn W, Muller T, et al. Ala30Pro mutation in the
gene encoding alpha-synuclein in Parkinson’s disease. Nat
Genet 1998;18:106-108.

Zarranz JJ, Alegre J, Gomez-Esteban JC, et al. The new muta-
tion, E46K, of alpha-synuclein causes Parkinson and Lewy
body dementia. Ann Neurol 2004;55:164—173.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

B. Mollenh and C. Trenkwald

Chartier-Harlin M-C, Kachergus J, Roumier C, et al. Alpha-syn-
uclein locus duplication as a cause of familial Parkinson’s dis-
ease. The Lancet 2004;364:1167-1169.

Singleton AB, Farrer M, Johnson J, et al. alpha-Synuclein locus
triplication causes Parkinson’s disease. Science 2003;302(5646):
841.

Cookson MR. The biochemistry of Parkinson’s disease. Annu
Rev Biochem 2005;74:29-52.

Outeiro TF, Lindquist S. Yeast cells provide insight into alpha-
synuclein biology and pathobiology. Science 2003;302:1772—-1775.
Conway KA, Lee SJ, Rochet JC, Ding TT, Williamson RE,
Lansbury PT, Jr. Acceleration of oligomerization, not fibrilliza-
tion, is a shared property of both alpha-synuclein mutations
linked to early-onset Parkinson’s disease: implications for
pathogenesis and therapy. Proc Natl Acad Sci USA 2000;97:
571-576.

Anderson JP, Walker DE, Goldstein JM, et al. Phosphorylation
of Ser 129 is the dominant pathological modification of alpha -
synuclein in familial and sporadic Lewy body disease. J Biol
Chem 2006;281:29739-29752.

Cuervo AM, Stefanis L, Fredenburg R, Lansbury PT, Sulzer D.
Impaired degradation of mutant alpha-synuclein by chaperone-
mediated autophagy. Science 2004;305:1292—-1295.

Shin Y, Klucken J, Patterson C, Hyman BT, McLean PJ. The
co-chaperone carboxyl terminus of hsp70-interacting protein
(CHIP) mediates {alpha}-synuclein degradation decisions
between proteasomal and lysosomal pathways. J Biol Chem
2005;280:23727-23734.

Lee HJ, Patel S, Lee SJ. Intravesicular localization and exocyto-
sis of alpha-synuclein and its aggregates. J Neurosci 2005;25:
6016-6024.

El-Agnaf OM, Salem SA, Paleologou KE, et al. Alpha-synu-
clein implicated in Parkinson’s disease is present in extracellu-
lar biological fluids, including human plasma. FASEB J 2003;
17:1945-1947.

van Geel WJ, Abdo WF, Melis R, Williams S, Bloem BR, Ver-
beek MM. A more efficient enzyme-linked immunosorbent
assay for measurement of alpha-synuclein in cerebrospinal fluid.
J Neurosci Methods 2008;168:182—-185.

Fjorback AW, Varming K, Jensen PH. Determination of alpha-
synuclein concentration in human plasma using ELISA. Scand J
Clin Lab Invest 2007;67:431-435.

Tokuda T, Salem SA, Allsop D, et al. Decreased alpha-synu-
clein in cerebrospinal fluid of aged individuals and subjects
with Parkinson’s disease. Biochem Biophys Res Commun 2006;
349:162-166.

Mollenhauer B, Cullen V, Kahn I, et al. Direct quantification of
CSF alpha-synuclein by ELISA and first cross-sectional study
in patients with neurodegeneration. Exp Neurol 2008;213:315—
325.

Borghi R, Marchese R, Negro A, et al. Full length alpha-synu-
clein is present in cerebrospinal fluid from Parkinson’s disease
and normal subjects. Neurosci Lett 2000;287:65-67.

Ohrfelt A, Grognet P, Andreasen N, et al. Cerebrospinal fluid
alpha-synuclein in neurodegenerative disorders-A marker of
synapse loss? Neurosci Lett 2008;450:332-335.
Cantuti-Castelvetri I, Klucken J, Ingelsson M, et al. Alpha-synu-
clein and chaperones in dementia with Lewy bodies. J Neuropa-
thol Exp Neurol 2005;64:1058-1066.

Beyer K, Humbert J, Ferrer A, et al. Low alpha-synuclein 126
mRNA levels in dementia with Lewy bodies and Alzheimer dis-
ease. Neuroreport 2006;17:1327-1330.

Chodobski A, Szmydynger-Chodobska J. Choroid plexus: target
for polypeptides and site of their synthesis. Microsc Res Tech
2001;52:65-82.

Lee PH, Lee G, Park HJ, Bang OY, Joo IS, Huh K. The plasma
alpha-synuclein levels in patients with Parkinson’s disease and
multiple system atrophy. J Neural Transm 2006;113:1435-1439.
Li QX, Mok SS, Laughton KM, et al. Plasma alpha-synuclein is
decreased in subjects with Parkinson’s disease. Exp Neurol
2007;204:583-588.

El-Agnaf OM, Salem SA, Paleologou KE, et al. Detection of
oligomeric forms of alpha-synuclein protein in human plasma
as a potential biomarker for Parkinson’s disease. FASEB J
2006;20:419-425.

11



12

TEBRTT DHEHNZ IS 313 B FIFEALARINA T~ — T —

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.
109.

110.

Guillaume E, Zimmermann C, Burkhard PR, Hochstrasser DF,
Sanchez JC. A potential cerebrospinal fluid and plasmatic
marker for the diagnosis of Creutzfeldt-Jakob disease. Proteo-
mics 2003;3:1495-1499.

Heuckeroth RO, Birkenmeier EH, Levin MS, Gordon JI. Analy-
sis of the tissue-specific expression, developmental regulation,
and linkage relationships of a rodent gene encoding heart fatty
acid binding protein. J Biol Chem 1987;262:9709-9717.

Pelsers MM, Hermens WT, Glatz JF. Fatty acid-binding pro-
teins as plasma markers of tissue injury. Clin Chim Acta 2005;
352:15-35.

Veerkamp JH, Zimmerman AW. Fatty acid-binding proteins of
nervous tissue. J Mol Neurosci 2001;16:133-142; discussion
151-137.

Steinacker P, Mollenhauer B, Bibl M, et al. Heart fatty acid
binding protein as a potential diagnostic marker for neurodege-
nerative diseases. Neurosci Lett 2004;370:36-39.

Wada-Isoe K, Imamura K, Kitamaya M, Kowa H, Nakashima
K. Serum heart-fatty acid binding protein levels in patients with
Lewy body disease. J Neurol Sci 2008;266:20-24.

Mollenhauer B, Steinacker P, Bahn E, et al. Serum heart-type
fatty acid-binding protein and cerebrospinal fluid tau: marker
candidates for dementia with Lewy bodies. Neurodegener Dis
2007;4:366-375.

Arimoto T, Takeishi Y, Niizeki T, et al. Ongoing myocardial
damage relates to cardiac sympathetic nervous disintegrity in
patients with heart failure. Ann Nucl Med 2005;19:535-540.
Kligman D, Hilt DC. The S100 protein family. Trends Biochem
Sci 1988;13:437-443.

Bloomfield SM, McKinney J, Smith L, Brisman J. Reliability of
S100B in predicting severity of central nervous system injury.
Neurocrit Care 2007;6:121-138.

Shashoua VE, Hesse GW, Moore BW. Proteins of the brain
extracellular fluid: evidence for release of S-100 protein. J Neu-
rochem 1984;42:1536-1541.

Berger RP, Pierce MC, Wisniewski SR, et al. Neuron-specific
enolase and S100B in cerebrospinal fluid after severe traumatic
brain injury in infants and children. Pediatrics 2002;109:E31.
Maeck L, Meller J, Otto M, Stiens G, Wiltfang J, Stoppe G.
Abeta peptide 1-42, Tau protein and S-100B protein level in
cerebrospinal fluid of three patients with primary progressive
aphasia. Neurosci Lett 2002;333:33-36.

Sussmuth SD, Tumani H, Ecker D, Ludolph AC. Amyotrophic
lateral sclerosis: disease stage related changes of tau protein
and S100 beta in cerebrospinal fluid and creatine kinase in se-
rum. Neurosci Lett 2003;353:57-60.

Abdo WF, van de Warrenburg BP, Kremer HP, Bloem BR,
Verbeek MM. CSF biomarker profiles do not differentiate
between the cerebellar and parkinsonian phenotypes of multiple
system atrophy. Parkinsonism Relat Disord 2007;13:480-482.
Zeitzer JM, Nishino S, Mignot E. The neurobiology of hypocre-
tins (orexins), narcolepsy and related therapeutic interventions.
Trends Pharmacol Sci 2006;27:368-374.

Chemelli RM, Willie JT, Sinton CM, et al. Narcolepsy in
orexin knockout mice: molecular genetics of sleep regulation.
Cell 1999;98:437-451.

Thannickal TC, Moore RY, Nienhuis R, et al. Reduced number
of hypocretin neurons in human narcolepsy. Neuron 2000;27:
469-474.

Nishino S, Ripley B, Overeem S, et al. Low cerebrospinal fluid
hypocretin (Orexin) and altered energy homeostasis in human
narcolepsy. Ann Neurol 2001;50:381-388.

Mignot E, Lammers GJ, Ripley B, et al. The role of cerebrospi-
nal fluid hypocretin measurement in the diagnosis of narcolepsy
and other hypersomnias. Arch Neurol 2002;59:1553-1562.
Ripley B, Overeem S, Fujiki N, et al. CSF hypocretin/orexin
levels in narcolepsy and other neurological conditions. Neurol-
ogy 2001;57:2253-2258.

Jellinger KA. The pathology of Parkinson’s disease. Adv Neurol
2001;86:55-72.

Langston JW, Forno LS. The hypothalamus in Parkinson dis-
ease. Ann Neurol 1978;3:129-133.

Yasui K, Inoue Y, Kanbayashi T, Nomura T, Kusumi M, Naka-
shima K. CSF orexin levels of Parkinson’s disease, dementia
with Lewy bodies, progressive supranuclear palsy and cortico-

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

basal degeneration. J Neurol Sci 2006;250:120—-123.

Abdo WF, Bloem BR, Kremer HP, Lammers GJ, Verbeek MM,
Overeem S. CSF hypocretin-1 levels are normal in multiple-sys-
tem atrophy. Parkinsonism Relat Disord 2008;14:342-344.
Sternberger NH, Sternberger LA, Ulrich J. Aberrant neurofila-
ment phosphorylation in Alzheimer disease. Proc Natl Acad Sci
USA 1985:82:4274-4276.

Yazawa I, Giasson BI, Sasaki R, et al. Mouse model of multiple
system atrophy alpha-synuclein expression in oligodendrocytes
causes glial and neuronal degeneration. Neuron 2005;45:847—
859.

Liu Q, Xie F, Siedlak SL, et al. Neurofilament proteins in
neurodegenerative diseases. Cell Mol Life Sci 2004;61:3057—
3075.

Holmberg B, Johnels B, Ingvarsson P, Eriksson B, Rosengren
L. CSF-neurofilament and levodopa tests combined with dis-
criminant analysis may contribute to the differential diagnosis
of Parkinsonian syndromes. Parkinsonism Relat Disord 2001;8:
23-31.

Holmberg B, Rosengren L, Karlsson JE, Johnels B. Increased
cerebrospinal fluid levels of neurofilament protein in progressive
supranuclear palsy and multiple-system atrophy compared with
Parkinson’s disease. Mov Disord 1998;13:70-77.

de Jong D, Jansen RW, Pijnenburg YA, et al. CSF neurofila-
ment proteins in the differential diagnosis of dementia. J Neurol
Neurosurg Psychiatry 2007;78:936-938.

Chesselet MF, Reisine TD. Somatostatin regulates dopamine
release in rat striatal slices and cat caudate nuclei. J Neurosci
1983;3:232-236.

Kanemaru K, Yamanouchi H. Assessment of CSF homovanillic
acid levels distinguishes dementia with Lewy bodies from
Alzheimer’s disease. J Neurol 2002;249:1125-1126.

Weiner MF, Risser RC, Cullum CM, et al. Alzheimer’s disease
and its Lewy body variant: a clinical analysis of postmortem
verified cases. Am J Psychiatry 1996;153:1269-1273.

Awad JA, Morrow JD, Takahashi K, Roberts LJ, 2nd. Identifi-
cation of non-cyclooxygenase-derived prostanoid (F2-isopros-
tane) metabolites in human urine and plasma. J Biol Chem
1993;268:4161-4169.

Montine TJ, Markesbery WR, Morrow JD, Roberts LJ, 2nd.
Cerebrospinal fluid F2-isoprostane levels are increased in
Alzheimer’s disease. Ann Neurol 1998;44:410-413.

de Leon MJ, Mosconi L, Li J, et al. Longitudinal CSF isopros-
tane and MRI atrophy in the progression to AD. J Neurol 2007;
254:1666—-1675.

Ringman JM, Younkin SG, Pratico D, et al. Biochemical
markers in persons with preclinical familial Alzheimer disease.
Neurology 2008;71:85-92.

Connolly J, Siderowf A, Clark CM, Mu D, Pratico D. F2 iso-
prostane levels in plasma and urine do not support increased
lipid peroxidation in cognitively impaired Parkinson disease
patients. Cogn Behav Neurol 2008;21:83-86.

Welch MJ, Markham CH, Jenden DJ. Acetylcholine and choline
in cerebrospinal fluid of patients with Parkinson’s disease and
Huntington’s chorea. J Neurol Neurosurg Psychiatry 1976;39:
367-374.

Manyam BV, Giacobini E, Colliver JA. Cerebrospinal fluid
choline levels are decreased in Parkinson’s disease. Ann Neurol
1990;27:683-685.

Yamada H, Otsuka M, Fujimoto K, Kawashima K, Yoshida M.
Determination of acetylcholine concentration in cerebrospinal
fluid of patients with neurologic diseases. Acta Neurol Scand
1996;93:76-78.

Kikuchi A, Takeda A, Onodera H, et al. Systemic increase of
oxidative nucleic acid damage in Parkinson’s disease and multi-
ple system atrophy. Neurobiol Dis 2002;9:244-248.

Abe T, Isobe C, Murata T, Sato C, Tohgi H. Alteration of
8-hydroxyguanosine concentrations in the cerebrospinal fluid
and serum from patients with Parkinson’s disease. Neurosci Lett
2003;336:105-108.

. Zubenko GS, Volicer L, Direnfeld LK, Freeman M, Langlais

PJ, Nixon RA. Cerebrospinal fluid levels of angiotensin-con-
verting enzyme in Alzheimer’s disease, Parkinson’s disease
and progressive supranuclear palsy. Brain Res 1985;328:215—
221.



132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

Zubenko GS, Marquis JK, Volicer L, Direnfeld LK, Langlais
PJ, Nixon RA. Cerebrospinal fluid levels of angiotensin-convert-
ing enzyme, acetylcholinesterase, and dopamine metabolites in
dementia associated with Alzheimer’s disease and Parkinson’s
disease: a correlative study. Biol Psychiatry 1986;21:1365-
1381.

Nielsen HM, Londos E, Minthon L, Janciauskiene SM. Soluble
adhesion molecules and angiotensin-converting enzyme in
dementia. Neurobiol Dis 2007;26:27-35.

Ruberg M, Rieger F, Villageois A, Bonnet AM, Agid Y. Ace-
tylcholinesterase and butyrylcholinesterase in frontal cortex and
cerebrospinal fluid of demented and non-demented patients with
Parkinson’s disease. Brain Res 1986;362:83-91.

Jolkkonen J, Soininen H, Halonen T, et al. Somatostatin-like
immunoreactivity in the cerebrospinal fluid of patients with Par-
kinson’s disease and its relation to dementia. J Neurol Neuro-
surg Psychiatry 1986;49:1374-1377.

Sirvio J, Soininen HS, Kutvonen R, Hyttinen JM, Helkala EL,
Riekkinen PJ. Acetyl- and butyrylcholinesterase activity in the
cerebrospinal fluid of patients with Parkinson’s disease. J Neu-
rol Sci 1987;81:273-279.

Yoshinaga J, Sasaki T, Ideshita H, Hikiji A, Kuwaki T. Acetyl-
cholinesterase activity in CSF in senile dementia of Alzheimer
type, vascular dementia, and Parkinson’s disease. Rinsho Shin-
keigaku 1989;29:376-378.

Konings CH, Kuiper MA, Mulder C, Calliauw J, Wolters EC.
CSF acetylcholinesterase in Parkinson disease: decreased
enzyme activity and immunoreactivity in demented patients.
Clin Chim Acta 1995;235:101-105.

Hartikainen P, Reinikainen KJ, Soininen H, Sirvio J, Soikkeli
R, Riekkinen PJ. Neurochemical markers in the cerebrospinal
fluid of patients with Alzheimer’s disease, Parkinson’s disease
and amyotrophic lateral sclerosis and normal controls. J Neural
Transm Park Dis Dement Sect 1992;4:53-68.

Polinsky RJ, Brown RT, Burns RS, Harvey-White J, Kopin 1J.
Low lumbar CSF levels of homovanillic acid and 5-hydroxyin-
doleacetic acid in multiple system atrophy with autonomic fail-
ure. J Neurol Neurosurg Psychiatry 1988;51:914-919.
Konagaya M, Konagaya Y, lida M. [CSF acetylcholinesterase
activity in central neurological diseases involving cholinergic
systems]. Rinsho Shinkeigaku 1992;32:266-271.

Ruberg M, Villageois A, Bonnet AM, Pillon B, Rieger F, Agid
Y. Acetylcholinesterase and butyrylcholinesterase activity in the
cerebrospinal fluid of patients with neurodegenerative diseases
involving cholinergic systems. J Neurol Neurosurg Psychiatry
1987;50:538-543.

Atack JR, Litvan I, Thal LJ, May C, Rapoport SI, Chase TN.
Cerebrospinal fluid acetylcholinesterase in progressive supranu-
clear palsy: reduced activity relative to normal subjects and
lack of inhibition by oral physostigmine. J Neurol Neurosurg
Psychiatry 1991;54:832-835.

Abbott RJ, Pye IF, Nahorski SR. CSF and plasma GABA levels
in Parkinson’s disease. J Neurol Neurosurg Psychiatry 1982;45:
253-256.

Kuroda H, Ogawa N, Yamawaki Y, et al. Cerebrospinal fluid
GABA levels in various neurological and psychiatric diseases.
J Neurol Neurosurg Psychiatry 1982;45:257-260.

Manyam BV. Low CSF gamma-aminobutyric acid levels in
Parkinson’s Disease. Effect of levodopa and carbidopa. Arch
Neurol 1982;39:391-392.

Ferraro TN, Manyam BV, Hare TA. Further characterization of
in vitro conditions appropriate for GABA determination in
human CSF: impact of acid deproteinization and freeze/thaw.
J Neurochem 1983;41:1057-1064.

de Jong PJ, Lakke JP, Teelken AW. CSF GABA levels in
Parkinson’s disease. Adv Neurol 1984;40:427-430.

Manyam BV, Tremblay RD. Free and conjugated GABA in
human cerebrospinal fluid: effect of degenerative neurologic
diseases and isoniazid. Brain Res 1984;307:217-223.

Araki K, Takino T, Ida S, Kuriyama K. Alteration of amino
acids in cerebrospinal fluid from patients with Parkinson’s dis-
ease and spinocerebellar degeneration. Acta Neurol Scand 1986;
73:105-110.

Bonnet AM, Tell G, Schechter PJ, et al. Cerebrospinal fluid
GABA and homocarnosine concentrations in patients with

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

B. Mollenh and C. Trenkwald

Friedreich’s ataxia, Parkinson’s disease, and Huntington’s cho-
rea. Mov Disord 1987;2:117-123.

Jimenez-Jimenez FJ, Molina JA, Vargas C, et al. Neurotrans-
mitter amino acids in cerebrospinal fluid of patients with Par-
kinson’s disease. J Neurol Sci 1996;141:39-44.

Mally J, Szalai G, Stone TW. Changes in the concentration of
amino acids in serum and cerebrospinal fluid of patients with
Parkinson’s disease. J Neurol Sci 1997;151:159-162.

Molina JA, Jimenez-Jimenez FJ, Gomez P, et al. Decreased cere-
brospinal fluid levels of neutral and basic amino acids in patients
with Parkinson’s disease. J Neurol Sci 1997;150:123-127.

Tohgi H, Abe T, Takahashi S, Nozaki Y, Kikuchi T. Concen-
trations of tyrosine, L-dihydroxyphenylalanine, dopamine, and
3-O-methyldopa in the cerebrospinal fluid of Parkinson’s dis-
ease. Neurosci Lett 1991;127:212-214.

Kuiper MA, Teerlink T, Visser JJ, Bergmans PL, Scheltens P,
Wolters EC. L-glutamate, L-arginine and L-citrulline levels in
cerebrospinal fluid of Parkinson’s disease, multiple system atro-
phy, and Alzheimer’s disease patients. J Neural Transm 2000;
107:183-189.

Widner B, Leblhuber F, Fuchs D. Increased neopterin produc-
tion and tryptophan degradation in advanced Parkinson’s dis-
ease. J Neural Transm 2002;109:181-189.

Konings CH, Kuiper MA, Teerlink T, Mulder C, Scheltens P,
Wolters EC. Normal cerebrospinal fluid glutathione concentra-
tions in Parkinson’s disease, Alzheimer’s disease and multiple
system atrophy. J Neurol Sci 1999;168:112-115.

Molina JA, Leza JC, Ortiz S, et al. Cerebrospinal fluid and plasma
concentrations of nitric oxide metabolites are increased in demen-
tia with Lewy bodies. Neurosci Lett 2002;333:151-153.

Molina JA, Gomez P, Vargas C, et al. Neurotransmitter amino
acid in cerebrospinal fluid of patients with dementia with Lewy
bodies. J Neural Transm 2005;112:557-563.

Tosca P, Canevari L, Di Paolo E, et al. Glutamate and GABA
levels in CSF from patients affected by dementia and olivo-
ponto-cerebellar atrophy. Acta Neurol Scand 1992;85:430-435.
Vermes I, Steur EN, Reutelingsperger C, Haanen C. Decreased
concentration of annexin V in parkinsonian cerebrospinal fluid:
speculation on the underlying cause. Mov Disord 1999;14:
1008-1010.

Mogi M, Harada M, Kondo T, et al. bcl-2 protein is increased
in the brain from parkinsonian patients. Neurosci Lett 1996;
215:137-139.

Goldstein DS, Holmes C, Bentho O, et al. Biomarkers to detect
central dopamine deficiency and distinguish Parkinson disease
from multiple system atrophy. Parkinsonism Relat Disord 2008;
14:600-607.

Martignoni E, Blandini F, Petraglia F, Pacchetti C, Bono G,
Nappi G. Cerebrospinal fluid norepinephrine, 3-methoxy-4-
hydroxyphenylglycol and neuropeptide Y levels in Parkinson’s
disease, multiple system atrophy and dementia of the Alzheimer
type. J Neural Transm Park Dis Dement Sect 1992;4:191-205.
Papeschi R, Molina-Negro P, Sourkes TL, Erba G. The concen-
tration of homovanillic and 5-hydroxyindoleacetic acids in ven-
tricular and lumbar CSF. Studies in patients with extrapyramidal
disorders, epilepsy, and other diseases. Neurology 1972;22:
1151-1159.

Casati C, Agnoli A, Jori A, Dolfini E. On the relationship
between L-DOPA therapy and CSF monoamine metabolites in
Parkinson’s disease. Z Neurol 1973;204:149-154.

Watson E, Wilk S. Assessment of cerebrospinal fluid levels of
dopamine metabolites by gas chromatography. Psychopharma-
cologia 1975;42:57-56.

Chase TN, Eng N, Gordon EK. Biochemical aids in the diagno-
sis of Parkinson’s disease. Ann Clin Lab Sci 1976;6:4-10.
Extein I, Van Woert M, Roth RH, Bowers MB, Jr. 14C-homo-
vanillic acid in the cerebrospinal fluid of parkinsonian patients
after intravenous 14C-L-dopa. Biol Psychiatry 1976;11:227-232.
Davidson DL, Yates CM, Mawdsley C, Pullar IA, Wilson H.
CSF studies on the relationship between dopamine and 5-hy-
droxytryptamine in Parkinsonism and other movement disorders.
J Neurol Neurosurg Psychiatry 1977;40:1136-1141.

Pezzoli G, Panerai AE, Di Giulio A, Longo A, Passerini D,
Carenzi A. Methionine-enkephalin, substance P, and homovanil-
lic acid in the CSF of parkinsonian patients. Neurology 1984;

13



14

TEBRTT DHEHNZ IS 313 B FIFEALARINA T~ — T —

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

34:516-519.

3. Direnfeld LK, Albert ML, Volicer L, Langlais PJ, Marquis J,

Kaplan E. Parkinson’s disease. The possible relationship of lat-
erality to dementia and neurochemical findings. Arch Neurol
1984;41:935-941.

Volicer L, Direnfeld LK, Freedman M, Albert ML, Langlias PJ,
Bird ED. Serotonin and 5-hydroxyindoleacetic acid in CSF. Dif-
ference in Parkinson’s disease and dementia of the Alzheimer’s
type. Arch Neurol 1985;42:127-129.

Gibson CJ, Logue M, Growdon JH. CSF monoamine metabolite
levels in Alzheimer’s and Parkinson’s disease. Arch Neurol
1985;42:489-492.

Kurlan R, Goldblatt D, Zaczek R, et al. Cerebrospinal fluid
homovanillic acid and parkinsonism in Huntington’s disease.
Ann Neurol 1988;24:282-284.

Nishi K, Kondo T, Narabayashi H, Takubo H, Muramoto S,
Araki H. Unresponsiveness to L-DOPA in parkinsonian
patients: a study of homovanillic acid concentration in the cere-
brospinal fluid. J Neurol Sci 1989;92:65-70.

Fukuda H, Nakamura S, Hara K, Udaka F, Kameyama M.
[Study on the concentration of 5-hydroxyindoleacetic acid (5-
HIAA) in the lumbar cerebrospinal fluid (CSF) in neurological
diseases]. Rinsho Shinkeigaku 1989;29:1192-1194.

Chia LG, Cheng FC, Kuo JS. Monoamines and their metabo-
lites in plasma and lumbar cerebrospinal fluid of Chinese patients
with Parkinson’s disease. J Neurol Sci 1993;116:125-134.
Cerebrospinal fluid homovanillic acid in the DATATOP study
on Parkinson’s disease. Parkinson Study Group. Arch Neurol
1995;52:237-245.

Eldrup E, Mogensen P, Jacobsen J, Pakkenberg H, Christensen
NJ. CSF and plasma concentrations of free norepinephrine,
dopamine, 3,4-dihydroxyphenylacetic acid (DOPAC), 3,4-dihy-
droxyphenylalanine (DOPA), and epinephrine in Parkinson’s
disease. Acta Neurol Scand 1995;92:116-121.

Chia LG, Cheng LJ, Chuo LJ, Cheng FC, Cu JS. Studies of
dementia, depression, electrophysiology and cerebrospinal fluid
monoamine metabolites in patients with Parkinson’s disease.
J Neurol Sci 1995;133:73-78.

LeWitt PA, Galloway MP, Matson W, et al. Markers of dopa-
mine metabolism in Parkinson’s disease. The Parkinson Study
Group. Neurology 1992;42:2111-2117.

Gonzalez-Quevedo A, Garcia JC, Fernandez R, Fernandez Car-
taya L. Monoamine metabolites in normal human cerebrospinal
fluid and in degenerative diseases of the central nervous system.
Bol Estud Med Biol 1993;41:13-19.

Strittmatter M, Hamann GF, Strubel D, Cramer H, Schimrigk
K. Somatostatin-like immunoreactivity, its molecular forms and
monoaminergic metabolites in aged and demented patients with
Parkinson’s disease--effect of L-Dopa. J Neural Transm 1996;
103:591-602.

Kanemaru K, Mitani K, Yamanouchi H. Cerebrospinal fluid
homovanillic acid levels are not reduced in early corticobasal
degeneration. Neurosci Lett 1998;245:121-122.

Moser A, Scholz J, Nobbe F, Vieregge P, Bohme V, Bamberg
H. Presence of N-methyl-norsalsolinol in the CSF: correlations
with dopamine metabolites of patients with Parkinson’s disease.
J Neurol Sci 1995;131:183-189.

Krygowska-Wajs A, Szczudlik A, Antkiewicz-Michaluk L,
Romanska I, Vetulani J. Salsolinol, 3-O-methyl-dopa and homo-
vanillic acid in the cerebrospinal fluid of Parkinson patients.
Neurol Neurochir Pol 1997;31:875-885.

Godwin-Austen RB. Kantamaneni BD, Curzon G: Comparison
of benefit from L-dopa in Parkinsonism with increase of amine
metabolites in the CSF. J Neurol Neurosurg Psychiatry 1971;34:
219-223.

Pullar IA, Dowson JH, Ahmed R, Chow R, Gillingham FJ. Bio-
chemical investigations in Parkinsonism. A study of the metabo-
lites of the biogenic amines in the lumbar CSF. Confin Neurol
1972;34:143-148.

Cheng FC, Kuo JS, Chia LG, Dryhurst G. Elevated 5-S-cystei-
nyldopamine/homovanillic acid ratio and reduced homovanillic
acid in cerebrospinal fluid: possible markers for and potential
insights into the pathoetiology of Parkinson’s disease. J Neural
Transm 1996;103:433-446.

Kuhn W, Muller T, Gerlach M, et al. Depression in Parkinson’s

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

214.

disease: biogenic amines in CSF of “de novo” patients. J Neu-
ral Transm 1996;103:1441-1445.

Zhou G, Shoji H, Yamada S, Matsuishi T. Decreased beta-
phenylethylamine in CSF in Parkinson’s disease. J Neurol Neu-
rosurg Psychiatry 1997;63:754-758.

Botez MI, Young SN. Biogenic amine metabolites and thiamine
in cerebrospinal fluid in heredo-degenerative ataxias. Can J
Neurol Sci 2001;28:134-140.

Abdo WF, van de Warrenburg BP, Munneke M, et al. CSF
analysis differentiates multiple-system atrophy from idiopathic
late-onset cerebellar ataxia. Neurology 2006;67:474—479.
Yamada T, Moroo I, Koguchi Y, Asahina M, Hirayama K.
Increased concentration of C4d complement protein in the cere-
brospinal fluids in progressive supranuclear palsy. Acta Neurol
Scand 1994;89:42-46.

Volicer L, Beal MF, Direnfeld LK, Marquis JK, Albert ML.
CSF cyclic nucleotides and somatostatin in Parkinson’s disease.
Neurology 1986;36:89-92.

Covickovic-Sternic N, Kostic VS, Djuricic BM, Bumbasirevic-
Beslac L, Nikolic M, Mrsulja BB. Cyclic nucleotides in cere-
brospinal fluid of drug-free Parkinson patients. Eur Neurol
1987;27:24-28.

Ikeda M, Sato I, Yuasa T, Miyatake T, Murota S. Nitrite, nitrate
and ¢cGMP in the cerebrospinal fluid in degenerative neurologic
diseases. J Neural Transm Gen Sect 1995;100:263-267.
Navarro JA, Jimenez-Jimenez FJ, Molina JA, et al. Cerebrospi-
nal fluid cyclic guanosine 3’5’ monophosphate levels in Parkin-
son’s disease. J Neurol Sci 1998;155:92-94.

Cramer H, Warter JM, Renaud B. Analysis of neurotransmitter
metabolites and adenosine 3’,5’-monophosphate in the CSF of
patients with extrapyramidal motor disorders. Adv Neurol 1984;
40:431-435.

Jimenez-Jimenez FJ, Rubio JC, Molina JA, et al. Cerebrospinal
fluid carnitine levels in patients with Parkinson’s disease.
J Neurol Sci 1997;145:183-185.

Loeffler DA, DeMaggio AJ, Juneau PL, et al. Ceruloplasmin is
increased in cerebrospinal fluid in Alzheimer’s disease but not
Parkinson’s disease. Alzheimer Dis Assoc Disord 1994;8:190—
197.

Eder U, Leitner B, Kirchmair R, et al. Levels and proteolytic
processing of chromogranin A and B and secretogranin II in
cerebrospinal fluid in neurological diseases. J Neural Transm
1998;105:39-51.

Isobe C, Murata T, Sato C, Terayama Y. Increase of oxidized/
total coenzyme Q-10 ratio in cerebrospinal fluid in patients with
Parkinson’s disease. J Clin Neurosci 2007;14:340-343.

Ernst A, Cramer H, Strubel D, Kuntzmann F, Schoenenberger
GA. Comparison of DSIP- (delta sleep-inducing peptide) and P-
DSIP-like (phosphorylated) immunoreactivity in cerebrospinal
fluid of patients with senile dementia of Alzheimer type, multi-
infarct syndrome, communicating hydrocephalus and Parkin-
son’s disease. J Neurol 1987;235:16-21.

Waragai M, Wei J, Fujita M, et al. Increased level of DJ-1 in
the cerebrospinal fluids of sporadic Parkinson’s disease. Bio-
chem Biophys Res Commun 2006;345:967-972.

Hagihara M, Mihara R, Togari A, Nagatsu T. Dipeptidyl-amino-
peptidase II in human cerebrospinal fluid: changes in patients
with Parkinson’s disease. Biochem Med Metab Biol 1987;37:
360-365.

Boll MC, Sotelo J, Otero E, Alcaraz-Zubeldia M, Rios C. Reduced
ferroxidase activity in the cerebrospinal fluid from patients with
Parkinson’s disease. Neurosci Lett 1999;265:155—158.

Kuiper MA, Mulder C, van Kamp GJ, Scheltens P, Wolters EC.
Cerebrospinal fluid ferritin levels of patients with Parkinson’s
disease, Alzheimer’s disease, and multiple system atrophy.
J Neural Transm Park Dis Dement Sect 1994;7:109-114.

Dexter DT, Carayon A, Vidailhet M, et al. Decreased ferritin lev-
els in brain in Parkinson’s disease. J Neurochem 1990;55:16-20.
Aoyama K, Matsubara K, Kobayashi S. Aging and oxidative
stress in progressive supranuclear palsy. Eur J Neurol 2006;13:
89-92.

Gomez JM, Aguilar M, Navarro MA, Ortola J, Soler J. Secre-
tion of growth hormone and thyroid-stimulating hormone in
patients with dementia. Clin Investig 1994;72:489-493.

Sjogren M, Minthon L, Davidsson P, et al. CSF levels of tau,



215.

216.

217.

218.

219.

220.

221.

222.

223.

224.

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

beta-amyloid(1-42) and GAP-43 in frontotemporal dementia,
other types of dementia and normal aging. J Neural Transm
2000;107:563-579.

Kuhn W, Muller T, Grosse H, Rommelspacher H. Elevated lev-
els of harman and norharman in cerebrospinal fluid of parkinso-
nian patients. J Neural Transm 1996;103:1435-1440.

Isobe C, Murata T, Sato C, Terayama Y. Increase of total ho-
mocysteine concentration in cerebrospinal fluid in patients with
Alzheimer’s disease and Parkinson’s disease. Life Sci 2005;77:
1836-1843.

Blum-Degen D, Muller T, Kuhn W, Gerlach M, Przuntek H,
Riederer P. Interleukin-1 beta and interleukin-6 are elevated in
the cerebrospinal fluid of Alzheimer’s and de novo Parkinson’s
disease patients. Neurosci Lett 1995;202:17-20.

Muller T, Blum-Degen D, Przuntek H, Kuhn W. Interleukin-6
levels in cerebrospinal fluid inversely correlate to severity of
Parkinson’s disease. Acta Neurol Scand 1998;98:142—144.
Gomez-Tortosa E, Gonzalo I, Fanjul S, et al. Cerebrospinal
fluid markers in dementia with lewy bodies compared with Alz-
heimer disease. Arch Neurol 2003;60:1218-1222.

Montine KS, Quinn JF, Zhang J, et al. Isoprostanes and related
products of lipid peroxidation in neurodegenerative diseases.
Chem Phys Lipids 2004;128:117-124.

Balducci C, Pierguidi L, Persichetti E, et al. Lysosomal hydro-
lases in cerebrospinal fluid from subjects with Parkinson’s dis-
ease. Mov Disord 2007;22:1481-1484.

Alimonti A, Bocca B, Pino A, Ruggieri F, Forte G, Sancesario
G. Elemental profile of cerebrospinal fluid in patients with Par-
kinson’s disease. J Trace Elem Med Biol 2007;21:234-241.
Qureshi GA, Qureshi AA, Memon SA, Parvez SH. Impact of
selenium, iron, copper and zinc in on/off Parkinson’s patients
on L-dopa therapy. J Neural Transm Suppl 2006:229-236.

Forte G, Bocca B, Senofonte O, et al. Trace and major elements
in whole blood, serum, cerebrospinal fluid and urine of patients
with Parkinson’s disease. J Neural Transm 2004;111:1031-
1040.

Jimenez-Jimenez FJ, Molina JA, Aguilar MV, et al. Cerebrospi-
nal fluid levels of transition metals in patients with Parkinson’s
disease. J Neural Transm 1998;105:497-505.

Gazzaniga GC, Ferraro B, Camerlingo M, Casto L, Viscardi M,
Mamoli A. A case control study of CSF copper, iron and
manganese in Parkinson disease. Ital J Neurol Sci 1992;13:239—
243.

Ilic T, Jovanovic M, Jovicic A, Tomovic M. Oxidative stress
and Parkinson’s disease. Vojnosanit Pregl 1998;55:463-468.
Kjellin KG. The CSF iron in patients with neurological dis-
eases. Acta Neurol Scand 1967;43:299-313.

Bostrom F, Hansson O, Gerhardsson L, et al. CSF Mg and Ca
as diagnostic markers for dementia with Lewy bodies. Neuro-
biol Aging 2008.

Polinsky RJ, Holmes KV, Brown RT, Weise V. CSF acetylcho-
linesterase levels are reduced in multiple system atrophy with
autonomic failure. Neurology 1989;39:40-44.

Sandyk R, Snider SR. CSF Met-enkephalin levels in Parkin-
son’s disease. Neurology 1985;35:776-777.

Moser A, Kompf D. Presence of methyl-6,7-dihydroxy-1,2,3,4-
tetrahydroisoquinolines, derivatives of the neurotoxin isoquino-
line, in parkinsonian lumbar CSF. Life Sci 1992;50:1885-1891.
Fujishiro K, Hagihara M, Takahashi A, Nagatsu T. Concentra-
tions of neopterin and biopterin in the cerebrospinal fluid of
patients with Parkinson’s disease. Biochem Med Metab Biol
1990;44:97-100.

Williams A, Ballenger J, Levine R, Lovenberg W, Calne D.
Aging and CSF hydroxylase cofactor. Neurology 1980;30:1244—
1246.

Kahle PJ, Jakowec M, Teipel SJ, et al. Combined assessment of
tau and neuronal thread protein in Alzheimer’s disease CSF.
Neurology 2000;54:1498—1504.

Yamada T, Chong JK, Asahina M, Koguchi Y, Hirayama K.
Concentration of neural thread protein in cerebrospinal fluid
from progressive supranuclear palsy and Parkinson’s disease.
Jpn J Psychiatry Neurol 1993;47:631-635.

de Jong D, Jansen RW, Kremer BP, Verbeek MM. Cerebrospi-
nal fluid amyloid beta42/phosphorylated tau ratio discriminates
between Alzheimer’s disease and vascular dementia. J Gerontol

238.

239.

240.

241.

242.

243.

244.

245.

246.

247.

248.

249.

250.

251.

252.

253.

254.

255.

256.

257.

258.

B. Mollenh and C. Trenkwald

A Biol Sci Med Sci 2006;61:755-758.

Rosengren LE, Karlsson JE, Karlsson JO, Persson LI, Wikkelso
C. Patients with amyotrophic lateral sclerosis and other neuro-
degenerative diseases have increased levels of neurofilament
protein in CSF. J Neurochem 1996;67:2013-2018.
Brettschneider J, Petzold A, Sussmuth SD, et al. Neurofilament
heavy-chain NfH(SMI35) in cerebrospinal fluid supports the dif-
ferential diagnosis of Parkinsonian syndromes. Mov Disord
2006;21:2224-2227.

Jolkkonen J, Hartikainen P, Soikkeli R, Bissette G, Nemeroff C,
Riekkinen P. A correlation study of CSF neuropeptides in Alz-
heimer’s and Parkinson’s disease. Neuropeptides 1991;19:97—
102.

Dupont E, Christensen SE, Hansen AP, de Fine Olivarius B,
Orskov H. Low cerebrospinal fluid somatostatin in Parkinson
disease: an irreversible abnormality. Neurology 1982;32:312—
314.

Beal MF, Growdon JH, Mazurek MF, Martin JB. CSF somato-
statin-like immunoreactivity in dementia. Neurology 1986;36:
294-297.

Poewe W, Benke T, Karamat E, Schelosky L, Wagner M, Sperk
G. CSF somatostatin-like immunoreactivity in dementia of Par-
kinson’s disease. J Neurol Neurosurg Psychiatry 1990;53:1105—
1106.

Espino A, Calopa M, Ambrosio S, Ortola J, Peres J, Navarro
MA. CSF somatostatin increase in patients with early parkinso-
nian syndrome. J Neural Transm Park Dis Dement Sect 1995;9:
189-196.

Jimenez-Jimenez FJ, Molina JA, Vargas C, et al. Normal cere-
brospinal fluid levels of insulin in patients with Parkinson’s dis-
ease. J Neural Transm 2000;107:445-449.

Sundquist J, Forsling ML, Olsson JE, Akerlund M. Cerebrospi-
nal fluid arginine vasopressin in degenerative disorders and
other neurological diseases. J Neurol Neurosurg Psychiatry
1983;46:14-17.

Nappi G, Petraglia F, Martignoni E, Facchinetti F, Bono G,
Genazzani AR. beta-Endorphin cerebrospinal fluid decrease in
untreated parkinsonian patients. Neurology 1985;35:1371-1374.
Jolkkonen JT, Soininen HS, Riekkinen PJ. beta-Endorphin-like
immunoreactivity in cerebrospinal fluid of patients with Alzhei-
mer’s disease and Parkinson’s disease. J Neurol Sci 1987;77:
153-159.

Nutt JG, Mrox EA, Leeman SE, Williams AC, Engel WK,
Chase TN. Substance P in human cerebrospinal fluid: reductions
in peripheral neuropathy and autonomic dysfunction. Neurology
1980;30:1280-1285.

Litvan I, Berrettini WH, Atack JR, Chase TN. CSF galanin and
neuropeptide Y immunoreactivity in progressive supranuclear
palsy. Acta Neurol Scand 1992;86:204-206.

Qureshi GA, Baig S, Bednar I, Sodersten P, Forsberg G, Siden
A. Increased cerebrospinal fluid concentration of nitrite in Par-
kinson’s disease. Neuroreport 1995;6:1642—-1644.

Shukla R, Rajani M, Srivastava N, Barthwal MK, Dikshit M.
Nitrite and malondialdehyde content in cerebrospinal fluid of
patients with Parkinson’s disease. Int J Neurosci 2006;116:
1391-1402.

Molina JA, Jimenez-Jimenez FJ, Navarro JA, et al. Cerebrospi-
nal fluid nitrate levels in patients with Parkinson’s disease. Acta
Neurol Scand 1996;93:123-126.

Baumann CR, Dauvilliers Y, Mignot E, Bassetti CL. Normal
CSF hypocretin-1 (orexin A) levels in dementia with Lewy
bodies associated with excessive daytime sleepiness. Eur Neurol
2004;52:73-76.

Martinez-Rodriguez JE, Seppi K, Cardozo A, et al. Cerebrospi-
nal fluid hypocretin-1 levels in multiple system atrophy. Mov
Disord 2007;22:1822-1824.

Van Everbroeck B, Dobbeleir I, De Waele M, De Deyn P,
Martin JJ, Cras P. Differential diagnosis of 201 possible
Creutzfeldt-Jakob disease patients. J Neurol 2004;251:298—
304.

Zerr 1, Pocchiari M, Collins S, et al. Analysis of EEG and CSF
14-3-3 proteins as aids to the diagnosis of Creutzfeldt-Jakob
disease. Neurology 2000;55:811-815.

Burkhard PR, Sanchez JC, Landis T, Hochstrasser DF. CSF
detection of the 14-3-3 protein in unselected patients with de-

15



16

TEBRET DHEHNFZ S 313 B IFEALARINA A~ — T —

259.

260.

261.

262.

263.

264.

265.

266.

267.

268.

269.

270.

271.

272.

273.

274.

275.

276.

2717.

278.

mentia. Neurology 2001;56:1528-1533.

Tschampa HJ, Neumann M, Zerr I, et al. Patients with Alzhei-
mer’s disease and dementia with Lewy bodies mistaken for
Creutzfeldt-Jakob disease. J Neurol Neurosurg Psychiatry 2001;
71:33-39.

Botella-Lopez A, Burgaya F, Gavin R, et al. Reelin expression
and glycosylation patterns are altered in Alzheimer’s disease.
Proc Natl Acad Sci USA 2006;103:5573-5578.

Mollenhauer B, Bibl M, Trenkwalder C, et al. Follow-up inves-
tigations in cerebrospinal fluid of patients with dementia with
Lewy bodies and Alzheimer’s disease. J Neural Transm 2005;
112:933-948.

De Deyn PP, Hiramatsu M, Borggreve F, et al. Superoxide dis-
mutase activity in cerebrospinal fluid of patients with dementia
and some other neurological disorders. Alzheimer Dis Assoc
Disord 1998;12:26-32.

Aoyama K, Matsubara K, Fujikawa Y, et al. Nitration of man-
ganese superoxide dismutase in cerebrospinal fluids is a marker
for peroxynitrite-mediated oxidative stress in neurodegenerative
diseases. Ann Neurol 2000;47:524-527.

Borroni B, Gardoni F, Parnetti L, et al. Pattern of Tau forms in
CSF is altered in progressive supranuclear palsy. Neurobiol
Aging 2007;30:34-40.

Lins H, Wichart I, Bancher C, Wallesch CW, Jellinger KA,
Rosler N. Immunoreactivities of amyloid beta peptide((1-42))
and total tau protein in lumbar cerebrospinal fluid of patients
with normal pressure hydrocephalus. J Neural Transm 2004;
111:273-280.

Bibl M, Mollenhauer B, Esselmann H, et al. CSF diagnosis of
Alzheimer’s disease and dementia with Lewy bodies. J Neural
Transm 2006;113:1771-1778.

Parnetti L, Lanari A, Amici S, Gallai V, Vanmechelen E, Hul-
staert F. CSF phosphorylated tau is a possible marker for dis-
criminating Alzheimer’s disease from dementia with Lewy
bodies. Phospho-Tau International Study Group. Neurol Sci
2001;22:77-78.

Tschampa HJ, Schulz-Schaeffer W, Wiltfang J, et al. Decreased
CSF amyloid beta42 and normal tau levels in dementia with
Lewy bodies. Neurology 2001;56:576.

Mollenhauer B, Bibl M, Wiltfang J, et al. Total tau protein,
phosphorylated tau (181p) protein, beta-amyloid(1-42), and
beta-amyloid(1-40) in cerebrospinal fluid of patients with de-
mentia with Lewy bodies. Clin Chem Lab Med 2006;44:192—
195.

Engelborghs S, Maertens K, Vloeberghs E, et al. Neuropsycho-
logical and behavioural correlates of CSF biomarkers in demen-
tia. Neurochemistry International 2006;48:286-295.

Urakami K, Nakashima K. Corticobasal degeneration and pro-
gressive supranuclear palsy--biochemical marker. Rinsho Shin-
keigaku 2002;42:1162—-1164.

Mitani K, Furiya Y, Uchihara T, et al. Increased CSF tau
protein in corticobasal degeneration. J Neurol 1998;245:
44-46.

Hampel H, Buerger K, Zinkowski R, et al. Measurement of
phosphorylated tau epitopes in the differential diagnosis of Alz-
heimer disease: a comparative cerebrospinal fluid study. Arch
Gen Psychiatry 2004;61:95-102.

Vanderstichele H, De Vreese K, Blennow K, et al. Analytical
performance and clinical utility of the INNOTEST PHOSPHO-
TAUI81P assay for discrimination between Alzheimer’s disease
and dementia with Lewy bodies. Clin Chem Lab Med 2006;44:
1472-1480.

Wada-Isoe K, Kitayama M, Nakaso K, Nakashima K. Diagnos-
tic markers for diagnosing dementia with Lewy bodies: CSF
and MIBG cardiac scintigraphy study. J Neurol Sci 2007;260:
33-37.

Mogi M, Harada M, Riederer P, Narabayashi H, Fujita K,
Nagatsu T. Tumor necrosis factor-alpha (TNF-alpha) increases
both in the brain and in the cerebrospinal fluid from parkinso-
nian patients. Neurosci Lett 1994;165:208-210.

Vermes I, Steur EN, Jirikowski GF, Haanen C. Elevated con-
centration of cerebrospinal fluid tissue transglutaminase in Par-
kinson’s disease indicating apoptosis. Mov Disord 2004;19:
1252-1254.

Tohgi H, Abe T, Takahashi S, Kikuchi T. The urate and xan-

279.

280.

281.

282.

283.

284.

285.

286.

287.

288.

289.

290.

291.

292.

293.

294.

295.

296.

297.

298.

thine concentrations in the cerebrospinal fluid in patients with
vascular dementia of the Binswanger type, Alzheimer type de-
mentia, and Parkinson’s disease. J Neural Transm Park Dis
Dement Sect 1993;6:119-126.

Jimenez-Jimenez FJ, Molina JA, Hernanz A, et al. Cerebrospi-
nal fluid levels of thiamine in patients with Parkinson’s disease.
Neurosci Lett 1999;271:33-36.

Buhmann C, Arlt S, Kontush A, et al. Plasma and CSF markers
of oxidative stress are increased in Parkinson’s disease and
influenced by antiparkinsonian medication. Neurobiol Dis 2004;
15:160-170.

Mollenhauer B, Trenkwalder C, Cullen V, et al. A platform for
the quantification of alpha-synuclein in cerebrospinal fluid: evi-
dence for a potential biomarker for synucleinopathies. Neurode-
generative Diseases 2007;4 (Suppl 1):1-350 (P463).

Mogi M, Harada M, Kojima K, et al. Beta 2-microglobulin
decrease in cerebrospinal fluid from parkinsonian patients. Neu-
rosci Lett 1989;104:241-246.

Verbeek MM, Abdo WF, De Jong D, Horstink MW, Kremer
BP, Bloem BR. Cerebrospinal fluid Abeta42 levels in multiple
system atrophy. Mov Disord 2004;19:238-240; author reply
240-231.

Hansson O, Zetterberg H, Buchhave P, Londos E, Blennow
K, Minthon L. Association between CSF biomarkers and in-
cipient Alzheimer’s disease in patients with mild cognitive
impairment: a follow-up study. Lancet Neurol 2006;5:228—
234,

Mollenhauer B, Steinacker P, Bahn E, et al. Serum Heart-Type
Fatty Acid-Binding Protein and Cerebrospinal Fluid Tau:
Marker Candidates for Dementia with Lewy Bodies. Neurode-
generative Diseases 2007;4:366-375.

Vignali DA. Multiplexed particle-based flow cytometric assays.
J Immunol Methods 2000;243:243-255.

Constantinescu R, Zetterberg H, Holmberg B, Rosengren L.
Levels of brain related proteins in cerebrospinal fluid: An aid in
the differential diagnosis of parkinsonian disorders. Parkinson-
ism Relat Disord 2008;15:205-212.

Zetterberg H, Ruetschi U, Portelius E, et al. Clinical proteomics
in neurodegenerative disorders. Acta Neurol Scand 2008;118:1—
11.

Lewczuk P, Kornhuber J, Wiltfang J. The German Competence
Net Dementias: Standard operating procedures for the neuro-
chemical dementia diagnostics. J Neural Transm 2006;113:
1075-1080.

Mollenhauer B, Krastins B, Trenkwalder C, Schlossmacher
MG, Sarracino DA. Proteome analysis of cerebrospinal fluid
by mass spectrometry: A platform for marker development in
synucleinopathies. Movement Disorders 2006;21 (Suppl 15):
P780.

Lewczuk P, Esselmann H, Groemer TW, et al. Amyloid beta
peptides in cerebrospinal fluid as profiled with surface enhanced
laser desorption/ionization time-of-flight mass spectrometry:
evidence of novel biomarkers in Alzheimer’s disease. Biol Psy-
chiatry 2004;55:524-530.

Peskind ER, Riekse R, Quinn JF, et al. Safety and acceptability
of the research lumbar puncture. Alzheimer Dis Assoc Disord
2005;19:220-225.

Irizarry MC. Biomarkers of Alzheimer disease in plasma. Neu-
roRx 2004;1:226-234.

Mehta PD, Pirttila T, Patrick BA, Barshatzky M, Mehta SP.
Amyloid beta protein 1-40 and 1-42 levels in matched cerebro-
spinal fluid and plasma from patients with Alzheimer disease.
Neurosci Lett 2001;304:102-106.

Huang RP. Cytokine protein arrays. Methods Mol Biol 2004;
264:215-231.

Ray S, Britschgi M, Herbert C, et al. Classification and predic-
tion of clinical Alzheimer’s diagnosis based on plasma signaling
proteins. Nat Med 2007;13:1359-1362.

Hennecke G, Scherzer CR. RNA biomarkers of Parkinson’s disease:
developing tool for new therapies. Biomarkers Med 2008;2:41-53.
Tabchy A, Housman D. Huntington’s disease: A transcriptional
report card from the peripheral blood: can it measure disease
progression in Huntington’s disease? Eur J Hum Genet 2006;
14:649-650.



{67 N 5 1 B e 3

Paraneoplastic Movement Disorders

*Robin Grant, MB, ChB, MD, FRCP and Francesc Graus, MD

*Edinburgh Centre for Neuro-Oncology, Western General Hospital, Edinburgh, United Kingdom

BEESEHEEITEDERZICLDDTIILELS, BER
BUEEFECECD, MICERONDAHECHD, EiE
BHEHEECLAONDDIE, INERE, 7V
TO—XR - IATO—XREMRE, ARHEEKES,
stiff person fEfERf, HRI4FEEE ChHD, BF, &
NODEEEIEESZKSNDRIICEIRL, BE—5HD0
ISEHMDOMBENAEZEDSZENZ\, BEREKLDZLD
RENRHB N DDH S (Hu, Yo, Ri, CV2,
amphiphysin, Ma, Ta, Tr, NMDA, mGluR1, PCA2,
ANNA-3, VGCCA). mtxn'iz1Ed 15513, ERES
ELTENHD RN S, MEDEEIIHDIEFED
BEEBRISEUDNTD, BEREEORAZ R

155 B P ATRRE R R (IR DI IC L S 22w, S
PEDFIHET, FIERIIEEFT D 1% RIETHTH S,
X% R (central nervous system; CNS) H CWiifkA3Iw]
EINlEFEO—TR, EEEESROSND,

CNS B EREERE T, AREFU IS0 2 Bk H30
HIB L BB (cerebrospinal fluid; CSF) HHZ & LX
VICHIENE ZEhZ W (RLEICRDLNL DI
TRV EOFEDMINS iz kY, FEERE L
LTOEPEDL I BIETHLE»ZTHMTE, /LD
WAL DR B HEE T 2 DICKERMT ELDEGH 5,
L LED LD RMREREMRE 2 5 2 03RRI T A0
ZEMZV Y, FEAEPUE (onconeural antigen) (3, CNS
IR R R = 2 —a VICHBIL TV A PR A —
U RBENED D 2 53, IEREZ S A1 - LA IN T8
BRI ARTEAITH %, CNS B4 B IE (7 5 1 B

BEEE, NN, ATVIO0-XR, IAVO-XR, FHRRE,

TOMARMNCFHEL TS, RENRTHDIE, BE
THdDIE, EFNRINTE, BRIERTDIL, 2
L CEESHUNADKTETIIZZ SNBNNIELRRL
FRFIEREET DI EIIHD, HENTERZTRT
BEVL, EEEMENFZELTREDOLIVERZET D
BETI, BERRINETHD, RIODRERRTES
& DO BENDEIBEICIE, BEZENTEERY
—=Z=2TF2DNLEEL0 MNEICRELRHOREIL,
/)RS, P, WARSEEODRE, BEE, )2 /N\E,
MRECHD, FHRERCEFHBRERICK O THREFR
BENEBONDIEENDHY, BOFEELRET DA
Mhidhd. TR EEOEEEGRRINEICHRET D,

Movement Disorders Vol. 24, No. 12, 2009, pp. 1715-1724

IN—F2) 2, stiff person

ZPUMERDUA L, MBRNCENDH Y, B2 5 HERET
BanEEzLNS,

TR A% UMD 5 TR S 415
PUSII AR Y > Hi 2R T 5 T Y 27BRICH RS,
DR ZIEED & -T2 0, ZOREHE CNS
NTHBPURZRBHL TV 2 —0 PRI nS &
EZLNE DX DB OHINE LT, MTREHZDH3,
P/Q BUTENARTAVE AV > T LT v VPR (GERELE A
i/ MR DBIE), &5\ E mGluRl 2V & X VRZH
RPUR CGERSEEBD RS F IROES) DG 2 Hk
BUNIGAVEREG 30> 2 3, F 7z, FERERE IS PN H A7 P B
DB BGHFITE, N- XF ) -D- 7 AT F V2 5k
(N-methyl-D-aspartate receptor; NMDAR) i3l % % 5|
ERITHELZOWRKNELZEDDHY, THhRBEICK
W9 B u[REVED D 2 2,
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57 JeRL 5 A TR IE R BE D RS Wi I B
TAHRILETFT VA

I 70% DIEFITIX, ¥ & WS N Hi R R
DD HNT B 5 IEEEIE Mo D=2 W B8 R
ICZF AL, FEISEL TV (Figure 1 Z) 6, Ml
B LY THRIAY ) PRy ERI ATV S, i
BRI Ze e e e (3, it sg, R, R/ Nz
PEIE, A7V 7a—XA - IF7u—X A, fiaMEE
PEARAE OPFERE S (subacute sensory neuronopathy) & 181%
HALE B PHSEAE, Lambert-Eaton M JREMERE  (Lambert-
Eaton Myasthenic Syndrome; LEMS), FZJEfiRTH 5, 5
JEISE P AR AE (B BE (C BLRL I 22, b 2\ 3Rk D L WEIR DS
RDLNTGEITL, WOMBEZEZLSRETHS (Figure
Do FEMNAHDH 572G, MTEPUEDEER RO U
Ch b5, SRR TH S EHEEL T
v, R RAEERETH > TH, HEVRESINT
PUADEAE T HUL, Z DML THESE (definite) | TH 5,
RIS 1 AR RE AR T D3 BE DAL D D3, JEHIADD 50
B, WIRD Ve U5, I 2 RE I % £
SHFOMIET MEEL SIS INTV S (well
characterised) ] PUAHIEE I AU, WK DEENEE T
HBHZEDENMNIT LS (Table 1),

JEBID A2 Y —= > Ziti & L THE - I3 CT A%+
SERTON, LEEIHCTHBRES IR Y TS T
T4 =119, AZ V== THERDEMET, {ho Wi

LIS THRVEIFICE, PET A% v 2 H3lE O FETT
MLDFFEIBLDTH S D o FUINCHIEETE L B S
eI, TRTOLFISHHERE WA EXATaA
N8k, gz a7 Y VFHE (intravenous injection of
immunoglobulin; ivig), IMIHEAZHL) Z1TO5RETH S 5

{5 IR /M A PR

R R {5
55 BEAES IR/ NI 28 PR A 0 B SRS D (i L > CN'S B 55 1
FERRED 1 DTH 2o HBE (M Sk NI 8 8 ) e 2
U, Bl O Uy Ah T THEIT L TR 6 7
HLAWIC @b 225, BEICEEE D SR RED
¥ 2 o /NP BD 2 FRAE D 40% FIERTFRIET, LIZLIE
wE, LREoWmAREE, BIR2MES, W, BRI
THIRIETH %3, W\EHEGRERKGEE DI A4 7Y
IHa—XADHBENL L HH D M,
JINI P SR 2 FRE DREAR IS Z R D 4 1R =23 B o
a. /NWRFALAIMC, BTN E AMEO MR
OBE (2, K8, JoroZih, AKEL, i
TR, R, BREON) 2150, JUBRMZE 7203
BEHENE = 2 —a 8 F—D e R 5, MTEL L
CSF HUChi Hu Bifk»E8 5 2 55 H03% <, W,
BEREPEER & U TRIEDIFAES 5 O
b, AMEICFERES 2 MURAL NBGRE I C (3 — IS HT Yo BT
3B s, FEEERERE L THED 2O e ARHHE

| ATERR |
R
BEs BHnL BHuL e )
e TR TR BRI R
mwan || BT ) i
\ /\ .
BEOBRMS MED+AIC WHES BB FREEONE
BSPICENTVS | | gas - cing BLLK
B SY) T k) B SY)
y \ Y
| ®mz | [FTgEME )| | ®x | [FTaEtesn) | [FTREMSY| | ®E

Figure 1 G5JEEMEAIRERE EHEDRZWIRML D 7 1 —F +— b (Graus F, et al: J Neurol Neurosurg Psychiat 2004, 75: 1135-1140)
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(%08) suoN
(906) ewolRIa, BIUOJSAD ‘ANIPISLI Q[OSNIA
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WO EED . BED 0% HERTANE %5,

c. AMUFEARDNAEMERE (FEFID 93%) dHRTF ) 2o
MEDHER S - BFIC AL, AEDIES VLML
b2\ 3o /NMREWEREDIIEEZ WIS STT T 5 D
FHTH30%TH2 ", MERETHRIED SN
BROBHEHHSH, CSFHIIH Tr Hilk» i 3 s
ZebhHs " RTFVIRETE, WICHEING
HLCHEL B LB I mGluR1 (2X9 % H AL
& (autoantibody against mGluR1; mGluR1-Ab) %338
LNBIEH S H S %,

d. LEMS ZFEFEY 2/ NERRE (D203, LEMS Dl
IR D <, BALKAENE V2 D T v FOVHLE
Ze S/ NINAEWERE) o EH S ORERITI, FEREZK
BE LT/ Ml 3 55,

wE

LA R I OV > RO T F A DR R
T, FFOEIRZ) 7 M0 SO R E & 155 A~
Y 2oSERIZE (cuffing) %fED. MEHBERO—EE LT
AREERE DR D LN 5T, S 5ICJAPMK CNS D%
FEPEZAL DS STV 5 B, BRI/ NI A PERE (2 (X
B O B hiE R L TV % (Table 1) 2, 1%
I P/ o P L ) 2 R FE A 137 il 0 S & L7 iEFE T
X, 38%31 Yo Hilh%#ATL, 36%H3H1 Hu HilA, 14%7%3
Pi Tr UK, 12%H30 Ri BifF, 4%H351 mGluR1 dilk % H
LT\ 7eo il 2 65 OF U 7/ S8 B 26 3 JR 2 C g,
39 fiilh 16 il (41%) T P/IQ BUBNK{FE AN D LT+
ANYUEDS EF L TWhs, D16 fild 5 H LEMS D
ERHT 2 R LD 7 Bl A TH -7, i Hu iikix
39 il 9 fiil (23%) TaEDHHNTzHS, FiL CV2/CRMPS Hi
&, %3 ANNA-3, PCA-2, amphiphysin 7¢ & DHUE
Bt 3D 2o 7e 3172 W—HF IS IS OFUEDW
OV ET2HGHLIRLIEALNS,

F
JSCNFEANE O T /DN I M 5 5 S R D 8 il 2 T 13 2 g
Zblcd, 7uAY T v b - Y AT OGN
PEDIUDIREZ R T B GV DH 5, 73—
U 72/ b s Bl 23 SES°, Wernicke Korsakoff S 7,
YR I B RZAE, BERRIRZAER & O IRGZAEHETE
DOEH RO 2 £ D 5 5, HURBBEREML MIERAAS
HUIRIR 70 £ OGBS TRME /N ik S5 #8102

©

HBLBTEWDHD, ZRATERMINERR B AR NE A FEIE Y i
BRFEE, By A0 LBEHEE VD, X500k E
Bl E B0 INTH S,

MRI (385 TN R IEH T, EEREDERE T 2 %I
5% EININEREDIA LD, FEHID 80% T CSF ICHEHE A3
AL, KB ICEHEOELEEMPAY I 7a—F)L
N RDERSHNS M, MR, B, BRI CTICK S
TR TSI AON 5 h > 1513, PEIEE
PEHUADRE DML D, MEEHADBTETH AL,
TR B TE DR IR DS HE IS E T b 5 Z E B EATT H A,
L DFE 2 R T D 2V ERERBISE T RE, HIEDOWEENE
DI VIS 2R T & %,

BEEBLUFE

S, R B O LBy A0 TR AR R
LU, HEOBRREIREE 42 0 EIRT %, HHIcL S
MERZAN IR E DR 5 NSRRI TRIX, JikEiED
FICA A S ND, BEIESE NI ) 2 JhE 2 4= 1A &
LTH2E, BED14%BEHEL, R2%DERLILEL
TLEV, 54%HHE T 5, i LIEEL, wihd it
e E LT OISR 2 PUEEEIC L 0 b & DD
EFEARICENE LT, PURBEIRE S ifilpes 20t L
THLARLTY) ZROEEOEAHBERICERL
72 N — R It (hazard ratio; HR) 0.3, 95% {5 f# [X [#]
(confidence interval; CI) 0.1 ~ 0.6, p = 0.004) °, #T Yo PL
3 2\ 3BT Hu HURBEE o/ M P B S35 (0 LT U3,
PUEEHEAR SIS BIHIREE T — B R Tld L #1162
o7l WSS HE ST 2, Hi Hu HUkRH®
NI S B SRR % L9 B i VAT (2 J O B AR AT
OHIHIEIZHT 7 2 HThH %, Hi R HUARB VI B
FHEDIEHITIZ, 50%A%AKIC X 0 A dEEL, E
T O ILEE 69 » A ThH -7z % i Tr hEERET I,
15% CT/NMAEIR D T A S STV %43, FET 200
W, RN OIBFE TH S NINE T OERE L Pk
DHFAELTH, VSIELA D50, BRI
RHRT &I, MERRIZEAL S 5

IV rra—X A I xrua—
X ASEMRRE

B AR 15
FFVra— XA 34 ra— X JEGERE (Opsoclonus-



Myoclonus Syndrome; OMS) (&, Az DIEEHEMET,
ETANCHRIE O R & LMY v r— R 35D 5 5
PR MRBREE & I A 70— X A% D M2 iR ET
bbb, IA 70— X AFFKCFIDIRL L, YT,
HRBIEZETH D2 WU Gerk) T, PRI -
1] - MEHD 2 O XL ICRRD b, TBH, AE
FHEAPEICHIEL, HP0 TS5 >,

OMS DR FAERF AR Ic L W ¥ 20 2, /NI T,
OMS 136 # H~3 D WDIFERESEE D i & & Lo
OMS DOFEIEFNC SR Y — R U, %
EENE OMS %5t D RETH S, 50% % itH 2 %Ki ffil T Hf
FEFIIED R S TV 255, ZDHEIRIZIEGLE OMS
RN OMS EXBITE ARV, HRICERT28550H
B h3, FFEH 35, 70 ~ 80% D/ M2 A N B E,
PR B IIATE O BIERESEIC DI > T %,
WATIE, 13&AELDREHIT OMS H3EE D2 SafT
T 5, dr BN E 7 XERED A Z RN T 2 L,
OMS (ZFFFE D LDV T TH S ¥, ik
X, & % L seC (35 EEEREDS 66 7%, FFFEIERE
N340 % T, FEIEETEREIC L S0 A D BEF X VAR b o
72 28, PEREESVERE TR B 2 S BIEDI A S, —F
DIEFNIEED DM TH o7z, 1ZE AL DREHT
CSF B XU MRI I AF + i LI SE A ICIER ThH 555,
DRI & /MK ICTERF RN LSS ST 5 %,

m=A

FEIEEE OMS FEMIDFETIE, MMEE F 72 (/M
BN ZLIZRED SN T E 0, 72780, /MK ZEE & i
ERIPANDY 2 oSERZ  (cuffing) Z R AEFIHHIE &
NTV3 20, 7Y ra—XARMHEOF L=R—=X
Za—urORENFHKTHLIEEZLN TS,
OMS DPUEIZ/NE TR DSkt S, —Ho
BULEE IV F Ml OME L K559 2 IgM B L
IgGHiR%Z > T 5, EEHHOZEN Y > SBRiZH
25, TEEPURICH 2 T MIEAMEIGE & 2 ki <
B AR AL DS BAT I S5 2%, RN SRR
ESN TR,

I‘_*ﬁ

INRTIE, BEOD A VAN E IR LI OMS
WEUBEENH S 5, AT, kI, SR,
HULRNEE B2, IERTF 0 o8, B otk

&

R. Grant and F. Graus

THET 2558055, fiaHn, RIEVEZE, HE
BRI U S IS OMS (IS L 72k 2 5L L,
W ROIKET S KM 2 BErE 3 2 v RetE &
%, YFUL, TIN)TFY Vi, S 7a AR
PEE, AV U LR EDOHEANC L DR ED, itk
W UAGHPERE S OMS 25 &I eb s, DEBI
TlEdH 2D, BERNEE ORRETIEEET H OMS % &
e oHED D 5, MOJERDERI S L, B 15
Tt OMS OFBENMEIRIER ICE < e 5, /NRTIE, BTkt
LR L U T OMIRIRIEE OMRVBLETH S, Bl
A DFERIIEETHZ ZEHZ 0, RATIE, Wi
RS & o TN, 7L, @M TRH 20372
oftiofE (B, W, HUREE, BHE, EYE, V>
JSIE, MoRRAE, B RRRE SR E, PR DRt I s
Bitihid % 0, 12720, BRERIT (3 O W] IR R
BIFEAEDENETHZ, BEVSOREBMATEY, &
e U ATEIT R 29 255, FEESTEYIAD
MIEMEPRICH N E 5, S 51T, JRHZ 05 IS
HHRDO—HE L TATY 70— X - 34/ 0— X Al
B JHRAE (opsoclonus myoclonus ataxia; OMA) H{F(ET %
W, PRI PUAD LT LIEFEE S5 % PRI
W, Wi, FUE, TESE, BEIEICHED B0,

BEELUFE

FIE AT, EDOTHEIET, HHED30%IE 1 %
HUWICHR AR E L2 2B 0h, 7Y 7u—
XARHEHRGEMRT 285G bIIE, HIELEM 2RI
TR EL 5T bH D, /NETE, FEHID 70 ~ 80%
TH LWL AR E, MBS, fTEiRESENIICKY,
IS BIESZIBH L THEE LRV 2, f272L, ikt
SERI I (2 S OMS T, ’lIlE BB Rl ALV
(adrenocorticotropic hormone; ACTH) i g7 F4 £
R IOV AFEE Y, ivig 2B 12 & B iR
BT, RIFRERRIRRDR SN/ L OWME VD 5,
FTVra—XABHEIELTY, EXALRELTI &,
JBHEIRBRGEE DB AR, PR & O OWEE)E IR BRE
Bhkiki L Tl b s >, HEIEEE OMS DA T,
FHSHRIFENE D55 12 BRI TR0 SUIEFREN D UG H3 % 5
NZTEeH2 Y, HLCD20 T/ Za—F ko) Y
Fv T, WAL LTHMNEEEDH S Y% A
BEOAAEWIMNL, FEREPE B OIS O S E & Z O g
DTFRICHEAIES NS,
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BMIAOO—IR (ATVIOO—-XZ%=H#EDLE
Ly)

WA A Z7a—X 2 (F 7Y r7a—X 2% bRV (3,
RS EEREF O RD1 DL LTHELDZ LMD 5,
Pt amphiphysin $i/Ek % HDOEE D 6%(%, B, B, M
B F 73R I A 7 u—X A% H L, i, YA
=7, BEEUE, @i, Z oo EEREE 2 0FE
52LHH5*, Amphiphysin Bli#ED I A 70— X AT,
SEREDEOMESE; & U Tl DO D, fifi (64%),
FUE (32%), M@l %) Thd. BEEMEOEA T
M XA+ 7 a— X A (propriospinal myoclonus) 7%3HIHK/
FLIFR ISR ORIEL Ic BV EE STV %, T hobt
EFRES TR 2,

75 MR AR A K i Bk T A st i

5 IS VE R L AL 3G T D B 03, — IR DAY
Kb hs, Thbb, PIFERMEEREETRIC K
VLY CNS FERERIVEAEMRRE & 72 2 EE 2 R e, LI
UISFEEL - L~V DN - 52 - Z Do it i 7
D SMECTHIEDEEN I TH S,

7 RE

FEHEEVEDBERGE, KN AL, SAFAIT, ¥
AN TG IR T VS, EMABIERZRTI &
TELRWVY, BIEREDDTH TH S, #H, WAk
AL, HET, SHISETL, LIELESEAETH 2,
BENEEEE B RE A R THT CRMPS/CV2 HLARRG 1 D REH] T
(&, HE, BEHEDPIFRAEIRT H B & FIFIC i b B %
HERTHH S (69%) o FERFREZ 72 E—MITETH 255
DZVHY 31%), HEITT 2L 875%DEETLYIAILA
CNS BEENALNDL X 51275 1S, GEIEEE RN IL A%
B E 2 59 2 T, IEBIRBEE O AHUADIA
bfd, /o, WAREEHRTEIREE ©, LSRN RE
BRI R © 25850 H 5,

mEA

FRERZE AT R & LT, il oD 655 B M AR i % 7 & [
Beic, MERMEL I 707 ) 7 ErEEs 5h T
%o FNY ZALZE LIc—HITEE, MRI TEFEIED
5T RINFEIRR O EMT, BRI DM 28 12 b A3H 5
NicENiz e,

F
PRSI, RNY AL, AT 25 & R I lD
BRI, FrcmERS, &Y9E HIV 2E), =57
¥ M —7 A (systemic lupus erythematosus; SLE), Xk
I, FEH (SN, ARZRY, VFULLE) %
FROVL 2 U@z S0 2, BN, RNy AL, ¥
A7 gl &R ITIMEN 723 MEN WA, W
W, WREMECX VBRI TE S, MRI AF v (FIEH £
TR e RIMEE AR I 22097, 7e/e L, HHLPEIR A
MHELNBIEF D HEIN TSP HHICE>TIE,
MRI i L S EE ORI ET 22 dH S, ZD7:
®, —IOREFITIIEMBITHN TS ¥ CSF (LIEH
FFEAERINZ LD BEOHMEIEZ 2R, +Y
TI7a—F N RDREOLNEEGHH B Y,

PURBPEDSHE D3R &\ D&, T CRMPS/CV2 Hifk
Thd, COHEPMESI NI E, EFREONE L
LTELAELNZDH, il 81%), B, Mk, Y
SOSIETH S 4%, i CRMPS Fiik 5T EE 121 6 % x0T
L& L7zWFIE T, Rk 03 T2 Bk O tikt A
EHFRD H N7 2 PR IZEF O 1% TR H 723,
ROZOPREAN =2 —m3F— 47%), B
Za—m3F— (31%), /DIPEEBTAE (26%), Wi
SVERRAVE (25%), MPIREMIEE G ERRET (12%), MwiRe
Za—m¥F— (17%) Th-olz, HIEEVESER &bl
CRMP5/CV2 HUiRIE, iR % * L RER " (ICOHF
TBETROLN TS, i NMDAR HifkiL, X7
FRRGIEEZE LR AF AT EIANT
2P M RIEH O—THE STV 3 Y,

&

EESLUFE

B, SANZT, YAFAITR, WE ORI
FEPEDE G2V, RIICBE S hizEmiciE, £
FLTVRZVBa Y, ivig b2 WIRIMFEHUC X 2R HE
MEUTHA5, FEICHT 2L FFEZ I AF VT
VR=ya U EHET, KREEEEOIER S SE Lz e
DNBIEH HFEET 2“9,

FERRL R — 3 2 iR

AN
IS DRI L 2 /3=F 2V =X LB DR 5
CNS BEIEEMEMABIR THEL S 5035, JEHICHTDHS



(Table 1 M), WIERZXEH D 53% TRDLHNS ',

EVEERURRENIL K < AB A (60%), IRFIC5E4 SR AR
Pizetho, —MoBEHFIEBKAEIKT, EEHENH 2
U IS AE 2 £ D Bl bk e, PR, FERE D Ol
FASFRD Sz 55, AR, B, M, AL7%h
E DU AN ZMEIEEE D HTRAER (L7 REAR DFZ IS FEIE
T2IENHL, ARMREARLERE, REL, mikl %
WIET2EELDHY, AmE, Lo g, R
(abdominal contraction), MRMEZANZT %MD 7, #%
BT ICHETT L, JENAOFER, K= 2—
08F—, CSFEHZRLIH%, WAETED B Mgy ><
23Kt S e i AR EVERRI DS A3 S S T
% %, OBV FHEEMRERE > oG IHED 7
BITC LI, MinsABHFICEILI:, $—F VXA
L RMEMIEDRER S HE ST B P,

&

BRI DR FE AL E DRI, At fii 7715 5
DEFTEMICEZSNTEY,, KIFEEKOZED
Vo ZIEHINTVEEFTHS ¥,

W
155 e 955 1 0D 38 8l gk 2D A5 K i ek JE A% I oD 8 Al B2 1 ©
X, WOERENSE, KEUE, ERYE, Mk —F%2
V Z AL F TR BV 2 E T % KR
RBoZMb, sk, BAREIGRIED =8k, o bk
ZEMERE, BOEVERIRIN D 2 W BB SR I & 5
PEREMEREICHDLT 2 L& 2 5 b, MRI T, IS
I 1 R D IR K 314 DREGIN IERF R 2 KK AL D2
b%i8D 25,

IR E DRNIN &HIli 2 R0 & R 200, Hialko
JehE, BOEM F 72385 AR TRBICHE T 28808, %
5TNHERID 86% TH 5Hid CSF D RIEMZE(LTH S 2,
ISV CPUAM AL, LB THIUE, BIK %k
EL, MEEFEROMOZHET 2LV TE S, HE)
AT OFERIE UIE LT Ma2 ik BEH N & B I RE
MY 5 5%, FHEBMICH Ma2 JiE»FEET S
B3, BREEOMBEZITONETHS ¥,

©

BEEBLUFE
Ma2 B 5 J D 30% 3 MEEF IS X9 2 160, H5
W SERRAICRIET B 7

R. Grant and F. Graus

Stiff person i e

BRPR 15

Stiff person JEfEHE (stiff person syndrome; SPS) (%, &
WO & BRI DA P O i 2 R & T 5 i
R Th D, BN, B, R 3 DOk
BHE SN TS, SPSIEFHEL Y 4MEICZ 0 (30%:
70%) . SPS DAY (variant) (21X, stiff limb JE {7,
jerking stiff person AEMEHE, fERIE A4 70— X X %1
2 L TR 5
myoclonus; PERM) %36 % >, (KD il % /i3 % K
HHMFTE LA LN EEDH 5, IERGEEL, MK
TERET 20, ALy F 27, D5 OIXEENE
FIEIC L > THERI ML, WHEIPHFHOKKNEZLD S 25
BRI A 70— X AN EWRT 225G 0D 5, KR
ZES L DB, FBIIHEIRTDH 2 DHERICHETT 5,
SPSHEHID 50 ~90% T, Z & I i bk i v %
(glutamic acid decarboxylase; GAD) (ZX19 % [ CHLADS

Btk Tdh . Bl GAD ikt SPS & dn B RFEM 1 (i
PR (B2 X, BRMEA > R ARTAERE ) &
DU L W EN L0, fho H C BN 2R E A5
AR OEIIEM S HEIN TS %,

SPS & LTHDE, HEKEDEFIT LD
KEGIDR) 5% T %o PEIEENET 2 IEH] & GRS D
E B & 7 B R 1 38009 2 (B R D O TT R I R 0 b3,
W, PENEEE SPS (3PT amphiphysin HUEZFES . B
ST, BE 1300 461 (31%) HMEE & GOFLT
BY, TO4HD5H 335 amphiphysin k% &>
TW7z O BEIEENE SPS OFRIE (XFFHINICHERHTH Y,
—koADRIN, BEVBNELSGEOH L. AETE
WE = 22— 3F—o—fe LT, —MZ/zEmHo
EREoABRIShEER, BEE= 22— 3F—% 1
S G B IIINZ & E % 5% . P amphiphysin LA
Fi s 2 £ S TP FFE R T H IS I T3 P 2D
POBIL, R, SEELE, Ao EM S LI A
rua—XA%FHE L, gl L OEHORIERMED 2

(progressive encephalitis with rigidity and

&

WL OO R TRERIERIZE Dy -7 I/ IR
(gamma amino butyric acid; GABA) DX AR S,
FEYUEDBFHESN TS0 E I Ch b6, AN
BRI (AT TE GABA D REHE I N TV 5 2 L AVRIE
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ENTVSE Y, 2D &S ITHED) R T O RS AUR
T52LT, KEE O RICH MMM 5,
LA R P 250, Hi s itk & il = 2 — v >k H 358
SohdEHELDH DY, RIEBEOMIEZ RTZY MO
CNS T3 IgG fE At &tz . $ GAD IgG % 5k
W9 2 &, WEEANC R 2 I SEEFE S furz %
amphiphysin (ZX1§ 2 HA%4H 9% SPS Z#F v MMIBE T Z
LT &I, Tbbh, B MO SPSIICHBIL 7284 % 11
O MR O 2 FE T &2 % oM, kid
PURDEFL IR B E %2 ZAF T T0h 5 %,

W
fiEXIM L (electromyography; EMG) ~TREEMHEIF D
&0 R FEIR BRI AGED S, KSRHITRLBEETH
AU, HRIIC SPS A3k 3 s, FimiliH 50 ~ 60 3
VB ORMLIRTEDS, 5~ 6 Hz THZLHLSH, Fhbh
B X 0 hiE T %, SPS D 80% Tl CSF HiCA
Vazua—F Ny Ry sis, MRIAF ¥ I3IE
W2 R 55232\, Bl amphiphysin Hiif (3, H51E
EIE L HEE SN BHIEN Z RO § DI DD, ZOht
PRIEAIRREICRF RT3 2042 HT amphiphysin HUIAHIL
WS HETY, FEICSPS 2R T 25D XL
METIERI3I9% AETERRICT I ARVY B
amphiphysin FULIZ T & UTEICHED A3, Mo B,

SICHECoO®WE b5, ZIETREMEEDF %,
WU TN 2 R T2 DD L,

w

BEHLUFE

NV TTEE BB 3 GABA EEINEDOHNHIEH %
WE9 234 (Fl2E, NraT, *9“"75““)‘/ V4
0=y Y) FEMZ T 503, FEREICH BINREIC
%%&@étw017u4b,ﬁE&U7U/Gﬁ&
(intravenous injection of immunoglobulin G; ivigG), I
L, VY F YT, AWEERGRT 2 HINTHEHNS
NT B OS50 BURILEFIINT % ivig & B i,
FEa e, MR 2 Mg B AR i DV T, BTN
AR E STV B 7%,

o MeE 5 P A A et B 8 1 U

B PR 15
AR PRI PR SO RE (L, BRREVE R IECAE, A se

A - e MR IERE/ZEHE  (cramp fasciculation syndrome)
H2ZVE CNS AL H 3D H A5 Morvan JEfERE% & 72 L
ILHAHRENDOWRETHZ, ZHbHD 3 DDREITL
ThOMPIEE G0FT2280hY, HEEEDOZL D
HY DB P, PREVE R ELE (G AR R LA VE U RE O
Iy — M2 T, BEEOGGE LR REOE T H
%7 BRIEORME, AOREREDBE (BERNP1E
PERFEPELBENE = 2 — 8 F =R EDB A= 2 — %
F—IZFED), A HRFBFREOLE, b2\ ME
’ib%@f’iia)ﬂi'féﬂhﬁgi_?%%ﬂi%]f{@iﬁ/ﬁ\bf?)%o AR
BTRIAFIT (T2 AN (bag of worms)| LB
HEIND, WOFRKNTD 4% &5 4E)), MEZMED
AR, TR, AR ORRREE (R R
[EAE) 5 N5, MBS & Y BEES 2 A O REE
RED, FAERE, MRS D200 NEE D (77‘6
N8G5 5, EEIIMERDT SRR L, EERRTT
HIEPLL 220 7 Morvan JEMERETI, FIHREME R EIE (S
Mz, %1%, 8L, Az & DR HERDFED s,
D DIREDFEH D 40% 12 PUENARTEME A ) & 4
F+ )b (voltage gated potassium channel; VGKC) Hi{k
ﬁﬂ&’)%ﬂ%o INEDVREHTZIEHDI B, 25%
LOBFICEGERKEL LTEELEDLNT IS, il
ETHzehZ0bs, i, BE, U Rlds 00
JCEMNAED S GG 2 T, 5 S O AREE A R e
SiElE, UL EEEMRES (50% 32 THE2HT %)
RIETTIEIR (33%) ZFffET 2,

&

PUR RIS D7) D L %2 i S &, F kB AL
UK S TR REEOBEZEL 2 7 WK
(R 2 AREVE AR IEUIE 2~ 0 ANZENIICAZIE T 5 T L3,
PREVE B R IE R E 2 SRR SN 1gG Z2TEATH L
TERSN, WIRNZINENIRDLN TS ™,

W
AELHE P 720 S B R A S D AR 12 LI L IE R
DAL, $ EMG T Ffe M O 8 547 0% B FE AL D F
KR END, d L ALNDHENEL, MHHEHR
PEULHE, —HRES I EME, IAFITHRET
bHb, YLVGKC HADIMEMEIIITINETH S, 1
VGKC HUR 365 L ORI R R 2 b I TR,
Pi VGKC Pifhid, AREMFEREOH CREM TR 173 22

©



IHETROEND Il BRI D % &

NS DYiEE HDOHEH L 80%ICIET B T, EHEZERT
F)I7a—F NV RIBROLNIGEELH D, M/

HEH D CT/MRI A % 12 &> TIERFID 25% THEE, FF
I RRAE, R, BHE, U o SHE /BRI RE A E &
N5, Bt Hu HUERE Ol Nl g i o — T, (5 E
VR MR BULEE L UM SE  (paraneoplastic peripheral
nerve hyperexcitability; PPNH) »%2& 54, FERELRE
f$9#yvyﬂ@%%%%%@%ﬁbm%@ﬁmu%
Td PPNH 2353 LT3 P77,

BESLUFE
PPNH/ i@ EAEDIEIRIE, 7= b A >, HNvwE
HINRYF- > BovabyF M) o ATik#En
HEThd, k7o, HEMEPEEOMEICTT 2108, ks
a7y - ML - ATaq RBI T HFA 7Y i
LB IERILT Y, HREAE SRR 3 RS H B 7,
Wl BED P (X R TH S ™ MIBRIED K/ I AT —
TIBOLAT=YNTHY, HEFED 0% 20 A1
T2 7, HEREEIBICIEO b 2 REH O LI, Z DlE
EIDSARIEEN E D i id b,

HHOBEH
R. Grant (¥, AFSCOMMDVE, BHEAFAIHER SO O
Wik, AHHLOYIFIOIERZ Y L7z, F. Graus (XFFHEENE
S (A FEE DR A VA SCE RS D3 0, Mo BECHNIC DV T
TRNAZFT 2L eI, H2RMUKTRAXDOTHA &
WEICDOWTIHIE L,
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Serotonin and Parkinson’s Disease: On Movement, Mood, and Madness

*Susan H. Fox, MRCP, PhD, Rosalind Chuang, MD, and Jonathan M. Brotchie, PhD

*Movement Disorders Clinic, McL 7-421, University of Toronto, Toronto Western Hospital, Toronto, Ontario, Canada

EE, /IN—F2 %% (Parkinson’s disease; PD) |
SO (5-hydroxytryptamine; 5-HT) AR
EL2>2ZENEEICH T DEBENERZ O CE /. PD
ICE3 T DHEDRIBZMIMAZ CTIE, BEBICHITD
5-HT DIEBBIRMSR D DSBS N=A, DXF1D7
PRINEELEDHFEREDEERRICDONTIIIEF
EAREBOMICENED DI, e, EBANZ1EEIE
ICKBDABEIL AR R/N (L-R/Y) (SEEARTEMMEAMEN
EDHMBEHY, BEFTIONHIIFTEAEERIN

THIEY, MOERTENER (K/YI2, GABA,
TV IUBBREE) OIRERICRRY 5-HT DETERIREE
NDEEEHRE DT ET, PD OESEREFFESE
KNDINRMEAFCTEDEO M AR REDOREICAS
BHOWEINDEDICIE D, Tof2L, REERDOEES
N<ONFESNTI\D, S&IE, 5-HT HRmEDZE
EHDPDERFEREDHEEBRICERZHT, KIEF
WSV in vivo A A= JDEEN SIRFT T Db
EN'H D,

TEfeo MRICII 5-HT ZEBT T 51 THSHEE
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IN—F %R, EOMZY, B-HT, P2*xx27, 15D, AL, Bk, EW
Table 1 [ K TRIHAHEZ F 7SI 22854087 T =X D 5-HT 3ZF1KICH] 2 A0 BRI

Dopamine agonist 5-HT A 5-HT g 5-HTp 5-HT>a 5-HT,p 5-HT,c
Non ergoline Ropinirole + 0/+ + 0/+ 0/+ 0/+
Pramipexole + 0/+ + 0/+ 0/+ 0/+
Ergoline Apomorphine + + + + + +
Cabergoline + + ++ ++ ++ +
Pergolide ++ + + + ++ +
Bromocriptine ++ + ++ + + +
Lisuride +++ + +++ ++ —— ++
+=7d=AN, —=T7URI=ZL, 0=95%%L, o/ +={K1E%E, +~++++=+DZIIERNTIHIE (Reference 31 & D 5| H)
Table 2 PD DJEBEIE LA RSB ES ZF 22T ICHT 5 €0 = AFB)EDFTHil
Effective on
Effective on levodopa-induced
Drug 5-HT subtype PD motor symptoms dyskinesia Comments
Mirtazapine 5-HT, 5 agonist; 5-HT,, Reduces PD tremor Yes Mirtazapine also binds to non 5-HT
5-HT; antagonist receptors including acetylcholine and
noradrenaline
Clozapine 5-HT,a/2c receptor Reduces tremor; no Yes Practical issues with regulatory monitoring
antagonist worsening of PD
Quetiapine 5-HT; ¢ receptor At low doses (25-50 mg) No No studies have been preformed using
antagonist no adverse effects seen higher doses of quetiapine (>50mg/d)
Buspirone 5-HT; 5 agonist No worsening Possible Single trial in 10 patients with PD
Sarizotan 5-HT; 5 agonist Potential to worsen Non significant Sarizotan also has dopamine D2 antagonist
parkinsonism compared to binding. Large placebo effect
placebo (development has now stopped)
Pimavanserin 5-HT,4 inverse agonist Unknown Possible Preliminary reports to date; on going study
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TR EVERRBUC 3500 2 /NW 2 - AR B2 ST

Cerebellar Involvement in Progressive Supranuclear Palsy: A Clinicopathological Study

*Masato Kanazawa, MD, Takayoshi Shimohata, MD, PhD, Yasuko Toyoshima, MD, PhD, Mari Tada, MD, Akiyoshi Kakita, MD, PhD, Takashi
Morita, MD, PhD, Tetsutaro Ozawa, MD, PhD, Hitoshi Takahashi, MD, PhD, and Masatoyo Nishizawa, MD, PhD

*Department of Neurology, Brain Research Institute, Niigata University, Niigata, Japan

EITER EMRRE (progressive supranuclear palsy; EB#IREZ29 25%UD 4 B3, DIEREE PSP EHiE
PSP) MOZFBEEAREUCDNTIICNETELERNBE  Nico 2DDB, 3 Gl NBIMEEBIKBEN DRSSO
n, |WEIE & BB QRichardson fE & 8 EFEERTH Ok, FRINERELT, TILF2IH
(Richardson’s syndrome; RS) & PSP-/S—F>VUZ  BEOYUBMHAMKIE, NN EELBEDRNES
A /s (progressive supranuclear palsy-Parkinsonism;  &W&, NNIEEBNKIBEDDH DEBE CHESINDIEE
PSP-P) [CH¥EENTI\D, AMFLTIE, PSP DERKR N BEICEN DIz NEMEBKRTEDH DT NTD
REZNLZHEMEAERETT D0, REZHICGIBEST BB, NMEEEBKBEDRKRNBEICLEN, JUA—
nroEs 22 fIOBARAPSP BE%2L FOAZXNRT T« D REHDHRERESENZ L, NHERZROI IV
T Uz, BRRGITREBRBOIEEME EZiBHR 15 (coiled body) DEBELEN Dfce AMTICEKY,
DEBDORRCEE LIz, AR E/SHERME BAABEZXIRELT, PSP DIEE W ERRFIEZR
By OREDOREZFNEER ML . BARGE RZRRU. JBMEESNKIAEEIS PSP 32RO
ICEDE, 10Fl0BEFIIRSICHEIN, 84l EED—DIIEENT\DH, BHARICKY, PSPE
PSP-P IZHfES NI BNMEENRBAEX/CIIAME B/ HIEEESFEEEZ T DI ENKIES NI,

Movement Disorders Vol. 24, No. 9, 2009, pp. 1312-1318

BT ERRE, BREIMERE, N\—FV R, N—F U MRS

Table 2 EhED>5 2 4ELLAND PSP iHE DR K5

Clinical feature RS PSP-P Unclassifiable PSP
Number 10 8 4
Male(%) 80.0 50.0 75.0
Age at onset (yr) 69.3 = 8.0 64.0 £ 94 69.0 £ 4.2
Age at death (yr) 744 £ 8.4 749 £ 9.9 73.8 £ 3.6
Disease duration (yr) 52 +2.3% 10.8 = 2.6 4.8 = 1.0°
Supranuclear vertical gaze palsy 6/10 (60.0%) 1/6 (25.0%) 2/4 (50.0%)
Gait disturbance 9/10 (90.0%) 717 (100%) 3/4 (75.0%)
Falls 10/10 (100%) 2/7 (28.6%) 3/4 (75.0%)
Postural instability 6/9 (66.7%) 1/6 (16.7%) 2/4 (50.0%)
Cognitive decline 5/9 (55.6%) 1/8 (12.5%) 1/4 (25.0%)
Asymmetric onset 1/10 (10.0%) 6/8 (75.0%) 2/4 (50.0%)
L-dopa responsiveness 0/5 (0%) 5/6 (83.3%) NA
Tremor 0/10 (0%) 5/8 (62.5%) 0/4 (0%)
Cerebellar ataxia 0/10 (0%) 0/6 (0%) 3/4 (75.0%)
Cerebral cortical signs 0/10 (0%) 0/8 (0%) 2/4 (50.0%)

WPSP-P (i & DL T p < 0.01, RS = Richardson JiEf5#fE, PSP-P =iE{T1A% BRI - 7 S—F v =
A, NA =547



Table 3  J)HAHE PSP HE DFEIE 2 4FE LI do F O AE S T DT B DI 5512 J5 17 B [ R 3R

Patient

First 2 yr

Sex
Age at onset (yr)

Supranuclear vertical gaze palsy

Gait disturbance

Falls

Postural instability

Cognitive decline

Asymmetric onset

L-dopa responsiveness

Tremor

Cerebellar ataxia T>L T<L T>L -

Cerebral cortical signs - - + +
Entire disease course

Disease duration (yr)

Supranuclear vertical gaze palsy

Gait disturbance

Falls

Postural instability

Cognitive decline

L-dopa responsiveness

Tremor

Cerebellar ataxia

Cerebral cortical signs

NA =549, M =Y, F=2M, T=0KEBJHE, L =PEosEs) L

1 Z+ 1 +++ 1 m

7 z
L+ 4+ + 4+

Table 4 RS &7, PSP-P &, /DMl E)LHE %
¥ 5 PSP HE D/ Ik

Severe Moderate Mild Absent

Neuronal loss with gliosis

RS (N = 10) 3 6 1 0

PSP-P (N = 8) 4 2 2 0

PSP-Cbll (N =3) 3 0 0 0
Densities of coiled bodies

RS (N = 10) 0 1 4 5

PSP-P (N = 8) 0 3 5

PSP-Cbll (N =3) 1 1 1 0

RS 2, PSP-P 3, /NRPEEEJIE % £ 5 PSP BEFIC BT
% 7)) F— A% ik & 24 VR (coiled body) D%
JEIC & BIHSAINEIE IS D%, 4 BeRSoE RIS % HV T aE
fiiL 7z

PSP-Cbll =/t LB JHE % £ 5 PSP Mi#

Abstract
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IN—F 2 B OWETERE - i PERRR BT %
BT 5 D2 4 MR

Validation of the Questionnaire for Impulsive-Compulsive Disorders in Parkinson’s Disease

., ek, e Daniel Weintraub, MD, Staci Hoops, BA, Judy A. Shea, PhD, Kelly E. Lyons, PhD, Rajesh Pahwa, MD, Erika D. Driver-Dunckley,
MD, Charles H. Adler, MD, PhD, Marc N. Potenza, MD, PhD, Janis Miyasaki, MD, MEd, FRCPC, Andrew D. Siderowf, MD, MSCE, John E.
Duda, MD, Howard I. Hurtig, MD, Amy Colcher, MD, Stacy S. Horn, DO, Matthew B. Stern, MD, and Valerie Voon, MD

*Department of Psychiatry, University of Pennsylvania, Philadelphia, Pennsylvania, USA

**Department of Neurology, University of Pennsylvania, Philadelphia, Pennsylvania, USA

***Parkinson’s Disease Research, Education and Clinical Center (PADRECC), Philadelpbia Veterans Affairs Medical Center, Philadelphia, Pennsyl-
vania, USA

WEDEZ S, /N\—F2V 4% (Parkinson's disease;
PD) ZE0DEEHIHEEZ (impulse control disorder;
ICD) ICRAd 2a8ENEFHMAIEFELEN SHRFTD
B, PDEBED ICD BLUZDMD#EETENRST
5B AX RV JRBEBREETTA1 L, £
DOREEAERIE AT T 52 & THD, Questionnaire
for Impulsive-Compulsive Disorders in Parkinson’s
Disease (QUIP) I$R(MD 3 DD o3 > TEMIND,
o3> 1TI34D0DICD (BEE, 4178, B\,
BR), &322 TIIZOMODEETTE (punding,
BIKNDELE, HHE), £ 3> 3 TIIEERDM®E
HERICDWTIHEY 2. AEBEDHEMZ &R
TEEH, ADDEEBEELEY—CEENER
(convenience sample) * PD && 157 fI(C QUIP (2
EELTEDL, 207, HEEZZIT QUIP DIEREA
SENTUVEWEHMEIE S E A B EEETT Dz, JANVT
BEBMED/M SR (shortened version of QUIP;
QUIP-S)IZD\CH1&ETLTzo QUIP DFARBIRIZ HIEIT,

IN—=F 2 R, EEFHIEHES,
punding, fREJEETE

**Mental Illness Research, Education and Clinical Center (MIRECC), Philadelphia Veterans Affairs Medical Center, Philadelphia, Pennsylvania,
USA

BEEXIITEDRIEE CoM o (REBEERFIEH
& T (receiver operating characteristic area
under the curve; ROC AUC) : B&tE= 0.95, 4178)=
0.97, B\ )= 0.87, 8= 0.88, punding = 0.78,
BIRNDEES= 0.93, #HE= 0.79), SEENDER,
QUIP-S M ICD < 3 > CHEEFDIFENRD NI
(ROC AUC : B&fE= 0.95, M178)= 0.96, Bl \#)=
0.87,8R=0.88). [BE 1TE1ZHEEMICIRETT D&,
ASHDEEZHOEBEZZRLE TS QUIP &£ QUIP-S
REIIZENZN 6% H LU 94% Th oz QUIP DX
7713, PD BEICEL D474 ICD BXUZDMhODE
BITEDECFTHMEN AV —Z VO FERELTEETH
Y, BERtREEMERBROSHMRELDEEZEAON
B, RV)—ZUIRERNMBETHNIS, HlNTIEN
KERAREEZTV, EROHECESER, BARSEOY
EMZHEINETHD,

FEARERER  ARBOFNEEZRSDICEFER/EZTH
Y, POLRREREENRENSEBR S NESR,
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RN VEREIESBEEE (dopamine dysregulation syndrome),



Table 2 QUIPICD &2 > 3 > DFFEHDZ L7

Abstract

Cutoff points®

Gambling (N = 11) Sex (N = 14) Buying (N = 10) Eating (N = 7)
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Sensitivity 91 91 82 o4 46 100 86 71 50 43 80 60 40 30 30 8 8 57 43 29
Specificity 94 97 99 99 100 89 93 98 98 99 8 97 99 99 100 83 8 94 98 99
PPV 53 71 90 88 100 47 55 77 70 8 33 55 67 75 100 19 26 31 50 67
NPV 99 99 99 97 9 100 99 97 95 95 98 97 96 95 95 99 99 98 97 97
AUC (95% CI) 0.95 (0.85-1.05) 0.97 (0.95-1.00) 0.87 (0.72-1.02) 0.88 (0.72-1.04)

1 FZ ICD IC DX EME 5 HH,
PPV =l R, NPV =[P, AUC =i RNk

Table3 Z DD MHETTE)OZ 1 Heif

Introductory questions

Hobbyism Punding Walkabout
(N =23) (N = 16) (N=5)
Sensitivity 96 63 60
Specificity 90 93 97
PPV 61 50 43
NPV 99 96 99
AUC (95% CI) 0.93 0.78 0.79
(0.87-0.98) (0.63-0.92) (0.52-1.05)

PPV =k, NPV =M=, AUC =i i

Tabled QUIP-S ICD 2 > 3 > DEE R DZ 247

Cutoff points®

Gambling®
(N =11 Sex® (N = 14) Buying’ (N = 10) Eating® (N = 7)
1 2 1 2 1 2 1 2
Sensitivity 91 73 100 64 80 40 86 43
Specificity 95 99 90 96 91 99 85 96
PPV 59 89 48 60 38 80 21 40
NPV 99 98 100 96 99 96 99 98
AUC (95% CI) 0.95 (0.84-1.05) 0.96 (0.93-0.99) 0.87 (0.72-1.02) 0.88 (0.72-1.04)

T 1ICD (ICD X EMIE 2 HH,

PRI 1 kT4,

R 1 B2,

SR &S,

CEM 1 BLr3,

PPV =R, NPV =[P, AUC =[ilifi Rt
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R EEZE TR U 722 8 — 3 >V 29 3 O K B2 & o A
X F X EICEANBEREIC T 2 eWt§~3 : ['F] FDG-PET

Cortical Hypometabolism Assessed by a Metabolic Ratio in Parkinson’s Disease Primarily Reflects
Cognitive Deterioration—["*F]FDG-PET

*Inga Liepelt, PhD, Matthias Reimold, MD, Walter Maetzler, MD, Jana Godau, MD, Gerald Reischl, PhD, Alexandra Gaenslen, MD, Heinz
Herbst, MD, and Daniela Berg, MD

*Hertie Institute for Clinical Brain Research, Department of Neurodegenerative Diseases, University of Tuebingen, Tuebingen, Germany

RAMEENMET L/S—F 2V i (Parkinson’
Disease ; PD) &&<TI3, ['F] ZiAOFAF0)b
I—XZEFRERIERE (fluorodeoxyglucose-

7 FDGERWIAADFIE) Z5tE L, BAHKEE
(Minimental State Examination; MMSE), E&j&E
(Unified Parkinson’s Disease Rating Scale; UPDRS

positron emission tomography; FDG-PET) (C&W K
RREDBRMIENHETNROO>ND, KHAFTDE
KIS, PD BEDRANLERIHETIZEZE—5RTIE
BCEDRNBFEZRARITDHILE, KBETERD
SVEREZ R T BRARNFEZRESHICT DI ETHD,
PD] &&E 22 %) (10 AIIRAEZED) EXIIRMERE
7 BIICFDG-PET 21T L fco BEZ EICKNHIEL
(metabolic index; MI) (BRER)/EHREERICHIT D

Part ), 178) (Neuropsychiatric Inventory) (DT
iz A7 EBLUTc, 2Ty T DA RIS DA
R, Ml EDOBELEENRDONI=DIE MMSE 2377
DHTHDf (p<0.001), DSM-V DEE|ZHES
L CEMUIZRAEICT T D Ml DS ZHERES K
UOREEIISL, ZNEN 91%HB LV 100% ThH o/,
SRIDTF—5%=HET DL, PD BEICHBITDREEDK
HETITEICRAESLEBET DT EAREINT,

Movement Disorders Vol. 24, No. 10, 2009, pp. 1504—1511

IN—=F2) %R, PET, SRRIE

Table 2 PD 25 (22 0l) DEfRIFFEL E OMCHTEZ (M1 15 - T8 MI#)
1D Spearman NN HBIFZC (p)

MI MI*
Level of Level of
p  significance p significance
Age (years) —-0.19 P =041 -0.16 P =049
Disease duration —-0.15 P =052 -021 P =0.36
(years)

Levodopa (mg/day) —-0.07 P=075 -0.006 P =098
Unified Parkinson’s —-041 P =006 -042 P =0.06

Disease Rating
Scale Motor score

Minimental State 0.75 P < 0.001 0.75 P < 0.001
Examination
score

Neuropsychiatric -030 P =017 -038 P =0.08
Inventory-total
score

Neuropsychiartric 0.19 P =040 0.13 P =057
Inventory-dysphoria
score

Neuropsychiatric —0.64 P =0.001 —0.60 P = 0.003

Inventory-hallucination
score
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Figure 1 fGHHEEL ML, itn) SAEHEHIER (MIx, AL o) OftRIcl
AL A7 RS (mask) s CH DY AZIRWG1%, BAVEZ b
PD & & 0REE & OR 7 VORI TIER L7z (8t R VT
p <005 AL2IMmit>0,

Minimental State Examination
NPI - Hallucination

0.85 0.9 0.95 1 1.05 1.1 1.15 1.2 1.25 . . 0.95 1 1.05 1.1 1.15

Metabolic Index (M) Metabolic Index (M)

Figure 2 {CH{45% (MI) & Minimental State Examination (MMSE) A27” (1:[X) i & 7K Neuropsychiatric Inventory (NPI) ®DX]
R EH 227 (FH) &0 Spearman WA AHBAMEAT, FAUIFRFIEZR(ES PD B3, FUIFREMEDZ\ > PD A, 5430
i3 8 AN
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IN—F 2V RIS T B EE{TE) & 5 TE)

Impulsive and Compulsive Behaviors in Parkinson’s Disease

*Andrew H. Evans, FRACP, Antonio P. Strafella, MD, Daniel Weintraub, MD, and Mark Stacy, MD
*Department of Neurology, Royal Melbourne Hospital, and Department of Medicine, University of Melbourne, Parkville, Australia

MIN—F 2V UREEIS, BMTHHEIOR AR V—E  dysregulation syndrome; DDS) £ ZhicEEND, £

DFEEREELE, BRAGIPEESEROEEREE L
W53, INoOIEBERITNVINE, RIENT, ]|
BOERICE DK MEZE T D, INODITENIRTR
FIGBRE RN UZEERIBICEREL, EEHIERE
= (impulse control disorder; ICD), RIEREETED

<H5NDICDICIF, WIRETE, MAUAR|, #EEER,
BB WEREN HD. BERTIE, TNOSDIEED

TIREIT Do RNI AMFBRICEHEY DBITHDERE
ICDN\TIE, BERICHITDINODEEDHEENF

(punding), R/NZ VRGBS EEEER (dopamine HWEHICEHTIEREZERIZTEET D,
Movement Disorders Vol. 24, No. 11, 2009, pp. 1561-1570
LEALIEY  /X—F2 9k, EEIFIMEIEE (impulse control disorder; ICD), K/NI VEAESIEEEEES (dopamine

dysregulation syndrome; DDS), REEEBTE (punding), ARGDER, WEM, BEAMRSRAE



Table 1 DDS, ICD,

Figure 1 JE{lI#259F (ventral tegmental area; VTA) %540, Ml
A% (nucleus accumbens; NA) & HiSHRATEZE  (prefrontal cortex;
PFC) (Z8:549 2 iR RS X AEER, wibkff (amygdala; A)
&l (hippocampus; HC) (3 NA ICHH %155, [#T7—DKIZ
www.interscience.wiley.com DA > A W CRIE I HE],

IR I{TE) (punding) DFEBI & DBIED it STV S FEHA, KH, AT

Abstract

ICDs
DDS PG HS Punding
Medication factors
Dopamine agonist use No Yes Yes Yes
Longer agonist therapy Probable
Agonist dose Probable Probable Probable
Total medication dose Yes Probable Probable Yes
Disease factors
Early PD onset Yes Yes Yes Yes
Disease duration 9.5 years’™ 7.8 years™ 9.6 years Longer
Cognitive dysfunction Possible
Individual factors
Impulsivity Yes Yes Yes Yes
Male gender No Yes Yes Modifies phenomenology
Marital status Yes Yes
Prior substance use Yes Yes No
Depression Yes Possible Yes Assoc. with poorer disease related QoL
Medication-induced mania Yes No
Family history Yes
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IN—F 2V i & B RMBMIEIC BT % BRI oy

Gastric Myoelectrical Differences between Parkinson’s Disease and Multiple System Atrophy

*Yumi Sakakibara, MD, Masato Asahina, MD, PhD, Atsuya Suzuki, MD, PhD, and Takamichi Hattori, MD, PhD
*Department of Neurology, Graduate School of Medicine, Chiba University, Chiba, Japan

SHFER (electrogastrogram; EGG) %, /X—F>v
“f& (Parkinson’s disease; PD) 2& 17 fil, 2%k
ZEHBE (multiple system atrophy; MSA) £& 17 4,
RETRIKRERE 8T 24 RICHh/=>CEEEL, @
EEDEGGPTRDEWAEREILTzo AT NVEEFTD
=, 2EHFEND 8 DDEGCCEIAVN (BAI3, B
%3, BREE2) Z#RL, BAUEKE (dominant
frequency; DF), DF DR ZE 4 E# (instability
coefficient of dominant frequency; ICDF), #/X70—
BICHHDEEREFE (ratio of low frequency
range; LFR%), 1Z#EER¥F18 (ratio of normal

Key Word J=—F:5t=sp=11
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|Inl f
200 COf o AT |"|I : An Lt
.'n' '“\ AT [} |'(". A [ | I'| [ |II I'u
| | \ \
W JII \J -Ul I"..lll '. III |I II | II| | / \/ .Jl | | | |I |
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.
4 fl fn | ]
200 llql ||I I'II || i\ I|'|I i Ilr\ll ||| n A ']
WINANERANE {11 VI VA L
L AVAYATARRNAVAVAYAY I||||'I\I'I' [\
v \JI I||I I'.|||| I [V AL / ]
-200 v \J | | |
-400
B
600 M L 1 L

frequency range; NFR%), SRR E (ratio of
high frequency range; HFR%) DEI&%KH7=, PD
BETIIFBRARE, HFR%SE, ICDF SEARHT-
DISFL, MSA BETIIRBINFRKEE ICDF KEZR
Hizo STREBETIIEEICDF ENFR%BHD ERLZAHY,
HEEEECTIIDF & NFRY%DBED LR IZEITNTREE
FUELBERINEN D, PDEBETIE, BR—AA—
H—EE%RY EGG LDOEEBAEAHDONIZ, MSA
BETIIRR ZLOEEMEN DN (ICDF EED)
MAIPRED RO ONI=A, TNISEERBREEEICE
FRERSTIE RN e
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BREBR, N—F2V R, ZRAEME BEEER

600

400

Y _'p'x‘ “,/\’ ‘\)f'ﬂ\,«mfn \,-“L/'J\.J-'Wv\w NG

-200

-400

C L L A L
-600
0 1 2 3 4 5
Figure 1 (A) BEWXHIABNCH, (B) %RUEHHAIE (MSA)

B, (O 7$—F V% (PD) BFICEH W TEERICH
BRLCHMER ORI,
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4.0
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40

20
%
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Lottt p <005 fp<001,

Figure 2 OfHUBIHRE, 2 RIMEME (MSA) &, /13—
FV e (PD) BEFICBT S (A) BAHER, B)
BRI B O LZEMERE, (C) AR OE S
(LFR%), (D) FHE B o#EIE (NFR%), (E)
R BIROE S (HFR%), 8 DDt 7 A2~ D
i, *p < 0.05, *p < 0.01,
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Figure 3 NIBIRE, ZRAEHE MSA) &, — &
FUYLH (PD) BHFHICHIS (A) EE¥E op, T |
(B) BALRBE O LEVEREL (ICDF), (C) {REHE : S NN X
S OB A LFRY%), (D) HEHE R WSO 0 & A R R N
(NFR%), (B) FRMEHOE S (HFR%) O 24 W N4 @,o@ é,o“” & F @S
B2k, * G & OHEET p < 005, MSA BE& PD R
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R S—F > 2RI 50 2 815 DR o f% it
The Course of Depressive Symptoms in Early Parkinson’s Disease

*Bernard Ravina, MD, MSCE, Jordan Elm, MA, Richard Camicioli, MD, Peter G. Como, PhD, Laura Marsh, MD, Joseph Jankovic, MD, and
Daniel Weintraub, MD

*Department of Neurology, University of Rochester School of Medicine and Dentistry, Rochester, New York, USA

IN—F2V 2 f" (Parkinson's disease; PD) B&(IA
SNDID DIERDIZBICDNTIIIFEAERDN T
Bl AREAFTIE, RBEDREHPD BE 413 8%
12 ~ 18 h BERBEREL - 2 DORKABOT—5
ZRWT, BRRIICERRGI D DIERDFBZ T LTz,
2 DB, 15 IEEHDZERL D DReHEIRE (15-item
geriatric depression scale; GDS-15) ZR\VCEHAIL
fco GDS-152O7H'5 U EDIBS, EBRNICERR
HDDMERDY EHIESND, AAFLTIE, D DEMR
HWHEKT2ETORBE, BEDAORSZNEL,
PD £EE, FAIEMAEOREER%, KEKFME Cox £
TIVERWNWTRE Ui, BE 413 & 114 &(27.6%)
HEERIEARD R ) —Z 2 JICK > TS DERDH Y

IN—=F2) Mo, ERREE, P&

\/
kel

EHIESN, GDS-15 X7 DOHREISEREDISD
ZRY 6 Thofco BEDA4T%E, 6 HBURICERER
MICERRH S DERNERL oo BEDOID DERK
HH2BEIL, ZNETHOIERN LN DIBEICL
D&, PSE~FEEDISDMER (GDS-15 237
= 10) Z2RIRIDMEEHN'H DO/ (WY IRT=6.16).
HODEROEERNSNIE, EIHSINEE, ZL
T PD BREEARINEE, ERHROTREMISET I
dEFREN/ UV —REE0.83 ~0.92), EBEDH
DOERIIHRLGEBZEEY, BEDEBREELICE
FIoletdhbnd, SoITFHENN DEREDERNE
RI25550HD. BEEEDSVISDERIE, EHE
MoEEEEDZEORMNANE LN,
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Baseline and Incident Cases
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Table 2 #l15 DOAEfE (GDS-15 < 512[0[{d) $3FT
DIERIC B3 Cox [El07 507

95% Hazard

ratio
Hazard confidence P
Variable ratio limits value
Age, yr 0.91 0.86 0.96 0.001
Gender (reference is 1.11 0.55 2.26 0.77
Female)
Duration of PD 0.92 0.86 0.98 0.01
Diagnosis, mo
Baseline GDS 0.83 0.70 0.98 0.03
Baseline UPDRS total 1.02 0.97 1.06 0.52
Baseline Hoehn and Yahr 2.47 1.07 5.73 0.03
Baseline RBANS total 1.03 1.01 1.06 0.01
score (reverse coded)
Symptomatic therapy use® 1.3 0.51 3.22 0.60
Started antidepressants® 0.13 0.37 0.04 0.0002

KETOVTERRER, WHHE, £TOTRTOEBICOWTHIIE
L7z 77— 32 A (RBANS) fFEGHELT A ML, A3 7H5E0IE
EREVARL 22 LD CBHZ SISz, LOREFVTFhd
AATRIZEREVPARTH L L %RT,

SRR I, BT VAR TIE R = 04,

HHAGERREM  >K[E D Randolph A35H%E L7z Repeatable Battery for the Assessment of Neuropsychological Status DOWSHR, & 2 HE 2 AT 9~ %
DR, 12 MO T A ™S LY, THIRGCRE) DRIDIRCE) TR0 - Bkl TSEE] e () J1) o 5 HEDSHiT& %,
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Intrajejunal Levodopa Infusion in Parkinson’s Disease: A Pilot Multicenter Study of Effects on
Nonmotor Symptoms and Quality of Life

*Holger Honig, MD, Angelo Antonini, MD, Pablo Martinez-Martin, MD, Ian Forgacs, FRCP, Guy C. Faye, FRCP, Thomas Fox, MD, Karen Fox,
MD, Francesca Mancini, MD, Margherita Canesi, MD, Per Odin, MD, PhD, and K. Ray Chaudhuri, MD, FRCP, DSc

*Department of Neurology, Central Hospital, Bremerbaven, Germany

ETHR/N—F2V fF (Parkinson’s disease; PD) &
ETIE, ARAEENSLRR/N (L-R/X) / BILE R/X-
TIVBIDFFUEAICIUEZ D E, BESHEN RS
95, LML, FEEFHEIX (honmotor symptom;
NMS) (23T DMRISABBTHD, SEDTARRY
T4 JIEIEEREIZEFT TIE, Nonmotor Symptoms
Scale (NMSS) &H&KU Unified Parkinson’s Disease
Rating Scale (UPDRS Part I GE&pgES)) HKU Part
V(&EH#HE)) ICXDEFEMNETME, Parkinson's
Disease Questionnaire (PDQ-8) [C&DEEDE
(quality of life; QOL) DEilcEDE, PD M NMS (2
W9 DL-F/N/AIVE RN TIVBRIZBERFADNR
ICDNCHRET D, ETHPD BE 22 ] (FFi9Fk
58.6 i%, HEAE 15.3 %) %= 6 HnAMEEREEL /.
NMSS #1892 9 DDEEFENDSE 6 D ULMER,

BEER /ESS, JER /IR, CHILERXR, WRHER, F0OM
(ERBLUREZZE)) &, NMSSOHRERT
(NMSST) THREIZNICERLBRMENROHSN, E
EEIR ("best on” JAREICFHIFSD UPDRS Part I GEE)
#2)) BKXU Part V (GHE)] &2 RF277 /motor
fluctuation DERELH AT L TRHONTc, = DI,
Parkinson’s Disease Sleep Scale (PDDS) & PDQ-8
(QOL) TELHBARUENROSNz, PDQ-8 207
DA ZEIEINMSST DZbEEhoTCEREICHEBL =0
IZX$L, UPDRS OZ1bEDMERBEISHIZED#S ThhD
foo BRARICEKY, L-R/NICKDEHME R/ NS RIS,
motor fluctuation &R 77DEERICMA, PD &
EZDNMS L5 UICRERRESE QOL IZXWL, BREINR
HRBYDIENMHTEIS NI,
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IN—FU s, EEBER, QOL, +TIEE, SEA

Table 1 fZ/1IFFMlIED R 2 7 & Z(EFE

Baseline score Follow-up score P* Mean A in score Relative change (%)
UPDRS 3-Motor 19.1 (14.0) 11.6 (7.2) 0.002 —7.54 -39
UPDRS 4-Complications 10.5 (2.9) 4.5 (2.2) 0.0000 -5.91 —56
UPDRS-Dyskinesia score® 5.6 (2.3) 1.9 (1.5) 0.0001 —=3.7 —67
PD Sleep Scale” 86.0 (13.2) 114.5 (16.2) 0.002 28.51 33
PDQ-8 44.2 (18.4) 20.7 (12.0) 0.0003 —234 —53
NMSS-Total score 89.9 (56.5) 39.4 (33.9) 0.0001 —50.55 —56
Cardiovascular 2.9 (3.6) 0.5 (1.3) 0.0004 —2.41 —81
Sleep/Fatigue 18.1 (15.8) 6.8 (7.7) 0.0001 —11.32 —-63
Mood/Cognition 15.3 (15.3) 7.8 (11.2) 0.02 NS —7.50 —49
Perception/Hallucinations 2.9 (5.2) 1.3 (3.4) 0.1 NS —1.54 —54
Attention/Memory 7.3 (8.1) 4.0 (5.6) 0.002 —3.27 —45
Gastrointestinal 10.0 (9.3) 38 (5.4) 0.0003 —6.23 —62
Urinary 11.4 (10.7) 4.8 (6.1) 0.002 —6.64 —58
Sexual 7.9 (8.2) 3.9(5.7) 0.03 NS —3.91 —50
Miscellaneous 14.1 (8.0) 6.4 (6.1) 0.0004 —7.73 =55

“Wilcoxon #i4E 1 44 (SD). Bonferroni fii1l : 0.003, NS =HEMEA L, A=~N—2AF A VK& B H RO, UPDRS = Unified
Parkinson’ s Disease Rating Scale

“UPDRS (Y AF £27), UPDRS MIEHH 32 ~ 35, PD Sleep Scale = Parkinson’s Disease Sleep Scale, PDQ-8 = Parkinson’s Disease
Questionnaire-8 I ], NMSS = Nonmotor Symptoms Scale

® (nppss = 15)s PD Sleep Scale A7 OHYINI L EZ# R T 5, HHALMOTRTORETIE, A7 OMNMNTE(LZ2E%T 5,
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