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Classification of Gait Disturbances: Distinguishing Between Continuous and Episodic Changes

Nir Giladi, MD,****** Fay B. Horak, PhD, PT, and Jeffrey M. Hausdorff, PhD

*Movement Disorders Unit, Department of Neurology, Tel-Aviv Sourasky Medical Center, Tel-Aviv, Israel
**Department of Neurology, Sackler Faculty of Medicine, Tel-Aviv University, Tel-Aviv, Israel

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

HAT B L ORI AT TE O B R HERE Y H LI EE AR
HaRi- LR EINDIZOoN, L DOHITRT IV —
TWINS OEEFEREOIREEAT, EF, WIRIG, B#
M LTE COME Y 7OREBIETZFTETH
¥ 5 TH D, Movement Disorders & Vol. 28 No. 117 T 1%
BT B L ORFHEEHEL T D, PO RIS
V=T BT TCOMRBERFHOBEIOLE 2L,
COFREFDOGFIFNGHECREFEEZREL Tw
5o

AFE MR P CTEACHEESNTE Y, kD
VRSB & 7o T 5o AATREE B X OV EE RO R
WIEFIZL S ABNS 20, BRSFIIHILD D EHEN
TY Y TNRbDETRETH L, T TIE, A
DIpame LT, HlBBRIBEHEREZRET 5, 205

Movement Disorders, Vol. 28, No. 11 2013, pp. 1469-1473

A, FEITRICESOTRRIEL, 23RN 2
MMM B DL ZEB LD TH D, T2, Hiktk
BLOREEOSTEELZXHLTHELTBY, 29
L7z M B bsse, T2, B X ORIERF Ol T
BEELZEREZDLDLEEZ LN,

AT B L OB ONZE, Sl A0S %Y
Imexbis U, EBiae & B RS A Hi - R
FTHHMIZBWT, 558 10 EMIZEAICITTDNRS T
H?9o TR LTI 72 BB L ORI G 0%
118 & OBEHIECBT 20 L5, SOR/MIHERET 5
BRI VB OBFFEHERE R D 2 e AR S b,

HHAFERER : onlinelibrary.wiley.com D% > 5 A i CRI T fig,

OKEYWORD © NZVXR, $11, 9% &, /N—F2V 2 ¥F

Table 1 BRERPTRIC KB HITREED DR

Continuous: Occurs consistently with locomotion (can vary in severity)
Ataxic: Disequilibrium and hypermetria of stance and gait
Somatosensory
Vestibular
Cerebellar
Spastic: Associated with increased postural tone
Hemiparetic
Paraparetic/tetraparetic

Bradykinetic/hypokinetic: slow or small steps and/or slow or small postural responses

Dyskinetic/choreic/dystonic: Involuntary movements
Paretic: Associated with muscle weakness or paralysis
Trunkal: Static, axial postural deformities
Antalgic: Secondary to musculoskeletal or central pain
Higher level (frontal)

“Apractic”

Anxious, fear of falling, cautious

Bizarre

Severely depressed

Psychogenic

Undetermined: Sometimes it may be difficult to classify the continuous nature of the gait disturbance.
Episodic: Occurs intermittently during locomotion (may vary in severity and frequency)

Freezing: Transient inability to create effective stepping
Festination: Unintentional increase in speed, usually with small steps
Disequilibrium: Transient loss of balance

Mixed types: Where a person suffers from more than one continuous disturbance, or continuous and episodic disturbances, for example, are possible

LRI B L OHIRE AR DR TR B 2 &
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Framework for Understanding Balance Dysfunction in Parkinson’s Disease

Bernadette Schoneburg, MD,*** Martina Mancini, PhD, Fay Horak, PhD, and John G. Nutt, MD

*Department of Neurology, Oregon Health & Science University, Portland, Oregon, USA
**Portland VA Medical Center, Portland, Oregon, USA

Movement Disorders, Vol. 28, No. 11 2013, pp. 14741482

28—F ) V9% (Parkinson’s disease; PD) B & TlX, i Az PDEHIZBW TR DGR WESE L LTl
Ttk BB EHED SN D, PD BEDWHEZT L. #Hilis 2 L% H D, AL ¥ a—TIL PDEAD
BRDLHBTIEB L UNT v 2Z0BEL, FR0 - L NG U AREEOHEEZICOWTHIA L, wmEe ik
HRWEREEOHEREL—-RTH L, HIRERZ, NT~ 2L ) A7 ORECBEHE OB T 5,

OKEYWORD © NT VX, 517, &, /N\—F>2V K

Reactive
Postural

Anticipatory
Postural
Adjustments

Adjustments
- Postural Strategies
- Postural Adaptation

Quiet Stance Dynamic
- Postural Alignment Postural Control
- Postural Sway - Gait speed
- Limits of Stability - Gait variability

Figure 1 NSV ABEOERER., I Tl KXBREMIC
G595 4 D0REE LT, BIERSE, RICHZEBHEE TR
MRBTE, BHNT O AERTL TS,
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Neurophysiology of Gait: From the Spinal Cord to the Frontal Lobe

Kaoru Takakusaki, MD, PhD * **

*The Research Center for Brain Function and Medical Engineering, School of Medicine, Asahikawa Medical University, Asahikawa, Japan
**Department of Precision Engineering, School of Engineering, The University of Tokyo, Tokyo, Japan

BATEIEE, B BERIW 278 TH Y, K
FECTOMEETT 2y v 7 F 223lBR TOEENE T
Uty y 7oy FIVTHIBE NS, SATEIEORMGAS
BEREMEL BB S0 5T, BITEMEICIE, B8
DB X OB BGEB O FRET & v o 7o B 2 E
Bl 7 et ABEE T 5, ZoTak A, MEB
L OHREO B — BB A A E R el & R, AR
B 7 BRATENE S 7 — 1, S 7 — U3 (central
pattern generator; CPG) & X IZN A HFMAH =2 —1a >~
HAy bT—2IZkAERKENS, Bz -1y
L, BAZERB X OERED» S oROEMEES 7
225 L, B XK E D 5 O TR 7
FV LI U CHRATEIE N Y — 2 FREIT 5o KINILE
¥, /AR, RSB oEm IOy o 22k, BRI

Movement Disorders, Vol. 28, No. 11 2013, pp. 1483—-1491

kL7 T, MERRE X OB DU E B s H i
MINBEEZOLNL, LL, STEMEFICREEY &
MOB L7238 0E, BAROALE & IR L Ui
B Z YIS R T UER S v. 29 LR
12 AT OMBIEICIE, WHEBEF OES) T 1 75 3 A
PEE L, ZOEHTT TS LTI, SRR S
ANO BRIERAFI S, 2 OFEHR M B TE R AR
HFENTWT, BICEHINTWD, EB7ar T Al
BOE — HRAAFREHGCR THERICIE A O, THUTX D%
BHERE Y ICHEI ST D, ThboF a2z,
BB X B ARATHIE O 4R & IEHE 2 R ONAT E
&% Do B E A S KWLM B L OVMRIZ 2
IN—T PN OREERIEL TN E7259,

O KEYWORD © if/Sa—> 5848 KBHORR KRE-WBFASHERR BH/OI53I>J, FHRER

Figure 1 SMTRMICEEST 2EANLR S JFILOFN. (A) STRHOERNLS JFILOFNERT BN, ABMEES SOTEFRIC
VERT ARES I UL, FNFN [MENS LORIMNASHITO OIS A (reference) | & [1EBIMIAESTDTOS S L (reference) ]
EERT D, BEE O AICIEAREE TCOBR IO D IPRETHD. BEME T O ALDBRD SMBICED SRIHIES. B
BT O AICIERE (hh, 18 k) CEMPBE5T 5. AMEEKE/NMIE, BEESIOBSHN/OtA%E, FhEhEKREER

HEJOMSANDERRGIC K> THET 2.



Figure 2 EMICH T 25 TEIIERREID BRI, SMTEEOY ALAENZ—VFEBONE— 21— OVRERTENSIND, BEFE—1—0
COEBSE, HEBEHERE LORED OO TTHRICKVURE SN, FHRdANER. E= fHEH=_—1—0>, F= EHEH_—1—0,
la = la BEROMRHE, b= Ib BEROMRHE, || = || BEERRO M.

Figure 4 EBOMEICES T 2 AWML EH#E. SHIRESS LORSFIHEREE I D88 OJ T, BHEEE (premotor area;
PM) CHEEET (supplementary motor area; SMA) THBREND. INDDWREEH S K EMRAREHIC K> TRHEANEmD D TTHE
SUFINGE, BRAEEEROEEICEY, BRA, FRANLZRSREICES TS, STHEROE#RNEREICET 2 EsHnSE, —
REET (M1) HOEULBREERRICKIRESND, AMERE, FERES JFOREBRIGEEDOREEIENE LO%BEELS THRe
L, BHRREHDER - BEFSND, ZOFRBEHRIE PM/SMA ITEZ 5N, BB TOJ S LOERICFIAEINS, S1 = —REERE
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Imaging: What Can it Tell Us About Parkinsonian Gait?

Nicolaas I. Bohnen, MD, PhD, *.**.** and Klaus Jahn, MD

*Department of Radiology, University of Michigan, Ann Arbor, Michigan, USA
*Department of Neurology, University of Michigan, Ann Arbor, Michigan, USA

*=Neurology Service and Geriatric Research, Education, and Clinical Center, VA Ann Arbor Healthcare System, Ann Arbor, Michigan, USA

R B AR AR M A 1L, /S —F ¥ v VR (Parkinson’s
disease; PD) (ZB1) 5 KIMOFRITHE 2R3+ 5 BoH
ety =l Twd, £F, MRS 2 BERENY
BRAIC XY, (BB BB, KRIMIERAH, Meebls
N E Ee, BATEEOBERL VEMO R Y v T =228
HEINTWD, 29 L7z TIE, PD EBHDOHKITH
RABERES X OEBERBEEICKFNTH L L PR N
TWwb, $7:, PD B X OH#EATHEAZ YRR SE O PD
TR ICAE 5 RATRE T, AT B 2o
F B 5-3 % BB AT H B — BUR T8 — KIEAG v — 7
WCREDRDHDLEEZOND, NHOBEIEAT 21,
—UIEE D S B REANE ) WENB L ORT V-
To87 — Y OBRIT N =TI BER v EBbh b8,
CHAFHIEICZ L= vy VR 7 — VICHE
THUEEDD L. KIS, MRIEWE DB L OEHEHR
% (proteinopathy) O BRIFFEIC LD, /S—=F v vk
118 L CBBRE O - E RN EN>0H 5, F
NI UREREMIRAFZE TIE, S—F 2V VIREBENRITL

O KEY WORD ©

Movement Disorders, Vol. 28, No. 11 2013, pp. 1492—-1500

7ol EIC, BEMSGERTHASINDZDOTIER L, il
FERTHEHING L WVW) ZEF UV AAREINT WD,
COMMED S, PIENE HEIIZET ST E B
OORAT) ICBRL, TEERERE 2D oMk H 7z %
B> TOWLWRENEZ SN b, FlZIE, $E£H
50 3) IAEEPEMFEIZ BT 2 P 2 R 7E T,
PD BH B\ TH 7 IR 2 ) > PEBh P B R
MWib s &, BITHEPFRIANT T2 L20RB S
T, KGR & 2 OBRS 0 3 ) > EE R
R, HREB X ORI EEICHE T 5, 72, BT
304 P, PDOBTREEICHL, b)) —20J
o8 AAEBVERE & LTS3 WS H 5, Th
OB S, R8I YREFEHREIC UG L 2 WA TREE
DFBUL, FNI U RZETFRE T DREDLS, FATH
TEDIE RN UEBIER v b7 —2 BB ERAR, T
WA ZH T4 RMARELEORBNEBIT L2 L%
BRI HEEZLNS,

FEFILAUZ, ZIOA N M BSI2, BT MR xRy KD —7, SPECT, N—=F2V ViR,
AP, PET, 1T EMERE



Figure 1 ENMNIBF2ERLVBEAIOSMTAHOKERNR, (L) BMOEIERZMMTS LOE SOEEENBIRISED SHE L/
BOWRERY NI —0, KBEEEKEN L THTEEED 5B OHITHRANE @D DEEARRRICKY, HWERICIS ST/ 38— D
BN PIReE D, BEHHDOLERNEMDDOEEFRIE, SMTEEDPPBEINRVEGEE, BEPRZIE L (ERatt 2, mREEE/N
BB XLANNSBE BB ICESIND, BARNE, SATEMEZ DA X —2 L7ZBRO AR L ~NIUKTEFHE (blood oxygen level-
dependent; BOLD) 7 FiLigigipframnd (Wutte 53 28). () PD B&EICAONDMERY ND—I D&, BERE BT
=) [IEEREOEEZEZRETSH, RIEEHICT L THT2RIEYICIESS YD ZEFTERL, PMC = —REHE (primary
motor cortex), SMA = HEE#E (supplementary motor area), DLPFC = E4MAFTEERTEZ & (dorsolateral prefrontal cortex),
PSP = 1T EERRE (progressive supranuclear palsy), SLR = fRER FEFSTHHEE (subthalamic locomotor region), MLR
= PRSI EET (mesencephalic locomotor region), CLR = /NiZx1TEE3EF (cerebellar locomotor region), PMRF = 15iERE
##xE (pontomedullary reticular formation), [Hi# : La Fougere 52, Jahn 56, Zwergal 524]

¥ HARFEMGEMR : Figure 1 OZZ LT FRESSIRL 7280,

12. la Fougere C, Zwergal A, Rominger A, et al. Real versus imagined locomotion: a [18F]-FDG PET-fMRI comparison. Neuroimage 2010;50:1589—
1598

13. Wutte MG, Glasauer S, Jahn K, Flanagin VL. Moving and being moved: differences in cerebral activation during recollection of whole-body
motion. Behav Brain Res 2012;227:21-29

16. Jahn K, Deutschlander A, Stephan T, et al. Supraspinal locomotor control in quadrupeds and humans. Prog Brain Res 2008;171:353-362

24. Zwergal A, la Fougere C, Lorenzl S, et al. Functional disturbance of the locomotor network in progressive supranuclear palsy. Neurology
2013;80:634-641

Figure 2 ['®F] fluoroethoxybenzovesamicol ')A > NIZKB/\E
FEFINDA)Y NS AR—E—DEBRERDHEIR, TREES S
OSATICRE T 2K - BB ICEE QG 2RI EFICENT,
BEELRRY)AADREO SN2, 1°SM Cortex = —REEIEEF,
PPN/LDTN = K& —EsMIRERES A,
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Characterizing Freezing of Gait in Parkinson’s Disease: Models of an Episodic Phenomenon

Alice Nieuwboer, PhD,* and Nir Giladi, MD
*Department of Rehabilitation Sciences, KU Leuven, Leuven, Belgium

F { AL (freezing of gait; FOG) d /8 — F ¥ v Vi
(Parkinson’s disease; PD) M2 & A 5N 2 AT E
ThY, HEAEGICKE W% &729, FOG % B
T57200RG —KEMET Tu—F1E, §AEE
PO BELED R VBB OITHZLET L2 L THY,
AEETRIBRAOHME LT, IhEHEmNE L OB
WLBlEro L a— L7z, ZORE, 1Ek0% ot
T, FOG 2 HEH B/ fED RV BEDIR I EHR S N T
BT, BEBOEREERZOMOLEHKEH T 5 HiIE
ENTVRWIEDPHLNE 572, TNHORESTIC
XY FOG DT — % OFFUIHEEI 2 > TWwb, 20H
DHIME LT, BB TH S FOG DFIEMHET 12
M52 XHk%E, RO ADDEFVIZIEDVTEH L7,
(1) BfEE 7N Ba BB EEPHAE L > THEA

OKEYWORD © T HRB, /S—F 2V 9k, ZHITHERE

Movement Disorders, Vol. 28, No. 11 2013, pp. 1509-1519

W b LEVy, EESEMT 2 LARVIET S &, FOG
WHEULLETDLET I, (2) FHEETIL B - 0%
S - SRR [FEEA AL T X §, BATEIEAS M &
NTFOGHELBETHETFT N, (3) FEMEFIL @ 3
BT 500 % BT E S, & B RETEARMIT
ERWVIZOICFOC AL B LT HET N, (4) 4T
T HOMLOHBINHER T 0T AEZORE
B L 7z B SOBASEE) 9, H B 2 B AR A k5
H5ZLTFOGHHELDLETHET IV, TNHLDHGN
IR E LTRSS D, Th 5 TFOG & 54
WCHHT A2 LI TEL WV, FOG ¥V — FOHHIZ
1, EBB X ORARERE O T R, EEROMEITICE ST
BHALT 2 LR FSNORIS BT L EEZ LN D,

AT

Figure 2 FOG OZEFEMIRRICEATS 4 DDOEFIL

¥ HATERGER : Figure 2 ®ZZ kI onlinelibrary.wiley.com O > 5 4 ¥ R CRHIE ] &k,



Figure 1 FOG D280Al, (A) MESHET < AIRR (akinetic freezing)| O—fFl. mAEE) (BHEES) HEBETL, H (REHK) &
KOE (&4 DAELIEOREMETF L. &I 3 TATD MR EBICHE OO ILIRETEE ATV, BHHEREHBIATH IR
WiRL7z, 30 WHEDEHBRDSE, RUO 12 WEOT—4%Rd. BRARBREOREGHICT v 7 NI O—4Z2EEL, T—&%I&E
L7ze ZORBIIANELUIEOHFIREBEEHIA> TRE L. FBY—I—E LRI ABRROERERERL, BRI HILOER (3
IR ICRIBIBENEIAD LD E LTERER) ICRDONS (ET AR L), (B) EFHE FOG (motor FOG) ] D—fl. EARSITAEREITL,
B (BEIR) 0L (REfR) OREOAREMAZF L. BEFICE BEYDRVETHREEOSHIBTHELLOERLE, 10 X—NL
DHITEICESE L7z VICON 7 — &N A7 I (Workstation 612; Vicon Motion Systems, Inc., Centennial CO) T —&ZIN&EL 7=,
OS5 BRBICTLARRIEY —NPEL (FEY—H—), ZOM, EEORABPMERIIESITERLTVS (B4 18889, (C) EF
B FOG (motor FOG) | MO—#ll, ZTH KV 360° EERDHEEITL, H (BB HL0E (KEHF) DBRHEOABEMEZZLR L. II
TH 10 A= MLOBTHICEE L7z VICON S AT ATTF—RZINEL /=, BEIF SHEICEAICHDVIRD, SHRONEVEEMES)E
ROz, ELICHWE T<AHARRIEY—RNPEL (FEBEY—H—), BEOEBMARBIDPHEONICKDON TS, KERHBEBRA
ICROONDD, KERICHATRIREE B >7=DIF 10 ETHS (ETF 28817, (D) EHHETLHIRRK (motor freezing) | O—fll, ™
A& (HEED) HBETL. A (BER) BLOE (KB DAELEOBEMZRLH /. BEITEMNTES L. 30 WEOHRE
DO5, BRED 16WEOT—2%Rd, AELIEOREHCEELEBELY -4 Tr—&%zR&ELE, FEBY—H—F 2[R0 T <
ABRRIEY —RNZRL, REINSOVEEDPRBRED DTRANGBEETROONE (EFFE#EL). (B) [FXKEFOG (triggered
FOG)] O—fl, BFICEMNIERSTREETL, A (BER) HL0E (KEHR) DREICBII2EEAMOMREEDH L. A
DERE - BEMBICEE LERES T —2 2 RE L. NTUAERLER T<ARRIEY—RIZES>TVD (FEBeY—hH—). &
BF 2PET < ARRICENRL LD ERALD, 20%, BAITEL2ATAREPRBOOND, BEFHN2VE, T HRRDPOOH
ERHATND, BHHRE LS WOESRT, AFROSRIIAZIARY, EFRSHTIBRINTVS (EFF 32881, B4 ERIEEH
LTLARLY,. (F) 838 FOG (triggered FOG)] O—fl. BFICADOERSTREZITV, A (BER) BL0E (KEF) OBH
ICBIREESHROMREZZR LIz, AADEE —BEERICEE L /IRE T —2Z2RELTz. NLAEZFERDS N7 &R TE
B\LEE, T<CARRIEY—RPELTVD (FBY—H—). SITaFITLEDETHE, T<ARRIEIERL, BRILZDICR>E (B
T4 4 BB, ETFFERIEELHLTULERLY),

X HARGERGEN © €7+ BhiliiX onlinelibrary.wiley.com D% > F A FUCTHUE T g,
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=XV IHICET AR - BANERRERICE TS
SR FPEEDOBHIEIBIS (oscillation)

Pathological Gambling in Parkinson’s Disease: Subthalamic Oscillations During

Economics Decisions

Manuela Rosa, MS,* Manuela Fumagalli, PsyD, Gaia Giannicola, MS, Sara Marceglia, MS, PhD, Claudio Lucchiari, PsyD, PhD,
Domenico Servello, MD, Angelo Franzini, MD, Claudio Pacchetti, MD, Luigi Romito, MD, PhD, Alberto Albanese, MD,
Mauro Porta, MD, Gabriella Pravettoni, PsyD, PhD, and Alberto Priori, MD, PhD

*Centro Clinico per la Neurostimolazione, le Neurotecnologie ed i Disordini del Movimento, Fondazione IRCCS Ca’ Granda, Ospedale Maggiore Policlinico,

Milan, Italy

R X, 2S—F v 9% (Parkinson's disease; PD)
BEDORK 8%IZFRD LN D, FiE R E A PLIZ K
RE LTAMITH 52%, KRINIEEAHE 0l O bR R %2R
159 2 AN OPELNT WS, AWFETIE, WY
JEHIC B 2R TRORE ZW O T 5720, #H
1 B EDE R DIR T OB & Wiy L 7zo i e %
£ PD B (8 Bl) 5 X ORI M1 2 £ 72 PD % (9
Bl) Zxf4ic, ST (A7 &M HE) BXUHEE
T ORI B e R & JE 0 L, PRSI SO
THETEORT7 4 —V FEMZEE LB Lz
~NTOPD EHT, HEMEERIER, SR T
Wk (2~ 12Hz) OIHEHLICHE L T 7z, e %=
e PD BETIE, EHET L IEEHET ORE TR
WHOBMNIRB ISR (oscillation) /8% — ¥ HEKETH -
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7eDIH L, WIYEE LMD PD BHTIE, FEEHET X
Db ERET OME KA EB OB A FIIUE L Tw
720 WMMETEZPE S PD BEICEED S NEKEEROE
LR HLG (oscillation) DYFFM/8y — 1%, FER
EOBZE ) A7 OFREATH &) BUR TR OBERER
EERLWL TV LY D 5. PD BEIREFFNEL
Yo BB ORI BT B BIE, R A O DK
WIRDOTHENATTHET 20 T 9 LFREITHE D 21EH 5,
FRTE I R B MR % W] 2 RRA - RIS R CHUR TR
FNDLIEHIRBEND, KW LMD PD BHOE
HET OB BIER IR 2R T = 2 — o Y iHE) )
BOLNIZZ e D, [TEHNE S X ORI R

HUCHUR TR S35 L OEZ TP LIRS,

O KEYWORD © EBRRE. BF7«—JL B, N—F>V2HK KRR HERTX

Figure 1 #HET7O M-I ERENERRATRE. (A) BENERREREEDEMF, HE % (subthalamic nucleus; STN) DOEAET
74 —JUREAL (local field potentials; LFP) Z&28kL/z. BTN, KElBREFHC 3 DOMZREL /. [RBAT—>] 8id, RE
EBRDBNFANTRRMO OB MWE Th 2. [B1E] HIE, F—2HITHEICELAFTHRISER RTn) THD (> T4 RO
Supporting Information £8). [RKEHME] 8l BFENWERAERBICEULRSERE (RT) ThY, BIFTIE MEE] HOREZR
HLTWD (RT —RTm). ZORITIE, BEIIFECZHBRL TS, (B) €8T 1 — NN\v I ERFIRIC KD SEIES / BERER, X
FZABRODIFIRIDENERE, XFEBHIOCIKIRAIOBVERE THD. (C) IEBFE FHLUBHE FNORENERRERE,
[HZ—DRIE wileyonlinelibrary.com O > =+ >k CRIE aJ &



Figure 2 mEVBEE (PG) ZfD RicldfbaLPD &FE (17 i)
DITBERE ) AVEREMBREE R T, KRG A TEHOH
(50% +3%) &RL, URATEHED ZOERNDBEE, > XL
IOERT DEEATAL. VAT ZEOHRVEIRERA L LBEILE
BlOREHESE, AT & 2URERA L eBEITAROKBRELICR
L7c. ERIDIREBREEICIE PG ZHha0\EE 6§, ARIDREEEIC
& PG 22 E& 6 fIDRDOOND.

Figure 3 #EANIREERRFICH T DEERSFE/ T —D0ZE)., (A) KRR (PG) Z2HbLVEE 1 FIORKTZ (STN) I[85
RERNBEFHER/AA T « —IRBAL (LFP) NTU—ORE—FEH T Ov b, FEBFET (n=30) BLUBFET (n=60) DRRBESRMEFICD
WTRT,. FBFETHEROBETOREICHL, MWHAOXFATFTERTRH08H ([REAT -] (BS) M) cFIRISHRE (RT) (<&
7% LFP O&A(LERT. (B) PGZHEDEE 150D STNICHIFHHRAVLTY LFP XU —ORE—-FERHT O k., IEBHET (h=30)
BLOBET (h=60) OREICOVTRT, 7O MEA EFRFRITRL TV, (O ERIDT ST PG &S Fidfhil 2 PD
BEORERMGICHT S, BS HERBEHMABADERRHTE/ T —ZEOHIT (n=34) &Y. ERKEEFEE/ AT —0ZH L BS
HDPESDOZETHRL, RHADXFATRRAD 08 (BSH) & [HHERRISHEE (RT) —&ED/zdDFHRT (RT — RTm) ] (RIE
FHEAR) [CDOVWTHEL TV, ZRDFE L BEIEEIE (%) TR (Fumagali 5. 20115, BRIOEA NI S A, RIFEH@ARIC
BIFDREREHFE/ T —ZBHDOFE., To5—/N\—([SHEIED 5% EEXE. £ PD BEHICEVWTRANERAER, STN TEREK
D LFP OREADE U7z,

MHAGERGER : Figure 3 DZE CHKIZ TRL T2 M 723 v,
5. Fumagalli M, Giannicola G, Rosa M, et al. Conflict-dependent dynamic of subthalamic nucleus oscillations during moral decisions. Soc Neurosci
2011,6:243-256
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BLOZFDMMDONN—F ) Uit e —F—

3-Hydroxykynurenine and Other Parkinson’s Disease Biomarkers Discovered by

Metabolomic Analysis

Peter A. LeWitt, MD, MMedSc, *** Jia Li, PhD, Mei Lu, PhD, Thomas G. Beach, MD, PhD, Charles H. Adler, MD, PhD, Lining Guo, PhD,

and the Arizona Parkinson’s Disease Consortium

*Department of Neurology, Henry Ford Hospital, West Bloomfield, Michigan, USA

**School of Medicine, Wayne State University, Detroit, Michigan, USA

I8—% v 9% (Parkinson's disease; PD) D iG# 5t %
AL, ZORFERT ZEHRT 21230 A== —H
PBEEEZ 5ND, A RT3 7 AENIIAE D DG
TREALGY 2 FRICWES 2 FETH Y, flxofbEw
R OB BRI Z 2 FICIR T E 5, KA
X, PD DA F < — A — 2OV TR 245§ ISR
T57%M T, PDEHEORMFHER CTIIREEHEFEIL N
X F XL VOEEDS LA L, RILWE T VY
F I VIEEDMET LTW5b & O Z 7T TRE L 72,
BB O L 7- PD B 48 B, B X UV4E#
A S5 O X BB 57 B & 5P R, SEi% 4 BER DN O I
BREE A PRI L 720 AT IC IR EEEA 7 o~ 75
T4 —HESMBLOFT A7 0x b 757 4 —ERE5HT
Rz ARG R R O 532 (fold-change)
WS AT TR L 720 BRo 2R R A BT 5 72
W, B35 RE%E (false-discovery rate) % &5 L 725 Welch
DtHETILEW R BIRL, ¥ R—- IR Y —< T

Movement Disorders, Vol. 28, No. 12 2013, pp. 1653—1660

(Support Vector Machine) ® F#ETF—% #EFV1LL
720 GBI R AAMGED: TR L 720 BEEAEE S I
TeARL A 243 O D B, 19 DfLEWICZL Y, B
JERE20% T PD B Lt B H 2 fi5l T & 72, PD &
ZTIE, 3L FEFIFXL oo FYikEIX Y3 LA
L, BALELZ V& FF VI3 0% TF LT (FhZ
N p<001), PD EBH L MEEEDOENIHETH - 72
1DIEWDH B, 4DEN-TEFMELT I JBETH D,
N-7 & F VALTEED SRR R ZALATRIE S 7z, R —
FRZF = Y OGHEETIVIC X BB O8RS
1, T — 5 TG 83%, HRILEE 91%, ZSAEMGET
B 65%, HFELE 79% Tdh o 720 ARFIETIZHD T PD
BEOWBEMIBELTRA ¥ KO I 7 AWM 2EBL, VWD
POFBNA F 2 —h =D INz, KiFZEE, HRE
RS 7 AL E W FAE O RIS B30T 2 B 72 2 T I &2 R
LTWwb, SHOFT 25, PD OFIERTFIZH T2 H
BHVEB X OMILWA b L ADBEARB IR,

T

OKEYWORD © /S—F>V ik MNEER XZKROITAX, NAFX—H—

<
=

0.8
1

0.6
1

Sensitivity

0.4

7 — model using the complete dataset (AUC=0.93)
—— 10-fold cross validation(AUC=0.79)

0.2
]

0.0

T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1-Specificity

Figure 3 27 =&ty NEKUORERILICEDNBRETIOZE
EHERME (ROC) fhifR. EiRlE T2T -ty MIEB 191E
MOYR— MR Z—=T>ETILOROC Hiff. RiglE, 7 —X%&
10 D8I UJeRERELIC K B D8R ET LD ROC #ifR, SZEMREEIC XY,
191LEMDYR— MR VETIICETE, NAT7ADRK
VEEDREEDFTOND. HE AUC 1F0.79. AUC =2E&EENE
P AR T A,



Table 1 PDREZEEXBEOA /RO I T ABEITEROLLE,
f&=Z4r (fold-change) & p EATRT.

Fold change

(ratio of PD:

control
Biochemical (or ratio) values) P q
N-Acetyl-B-alanine 0.72 2.67E—06  0.000258
N-Acetylhistidine 0.52 2.07E—-06  0.000258
Succinylcarnitine 0.75 .000781 0.040295
Trimethylglycine (betaine) 0.68 .001473 0.056846
4-Acetamidobutanoate 0.82 .002027 0.0652
Pipecolate 0.73 .00302 0.083271
1,5-Anhydroglucitol 1.53 .0052 0.083583
Glucose 0.65 .004888 0.083583
Oxidized glutathione (GSSG) 0.60 .005124 0.083583
Inosine 0.77 .003568 0.083583
N-acetylserine 0.81 .005275 0.083583
N-formylmethionine 0.81 .00563 0.083583
Cyclo-(leucine-proline) 0.78 .006258 0.085898
N-acetylglycine 1.57 .006676 0.085898
3-Hydroxykynurenine 1.33 .008671 0.104594
Corticosterone 0.72 .009262 0.105154
Sebacate (decanedioate) 1.15 .011183 0.119909
Uridine 0.87 .012419 0.126152
5,6-Dihydrothymine 0.76 .014891 0.143698
Ratio of 3-hydroxykynurenine 1.64 .000835 0.040295

and kynurenic acid
concentrations

W9 FHOH W E [3-L FOFTF ALV i F XL VREELL |
FNENICED, 2ERUREB XL OBIAE? <02 T2 %
FRTE7zo qffiid p EOBIEAIITEML, SEEHIEDHET
MICEZEE B TE 2 RIDBERFEEZRLTVD, ZOF—
%1% Figure 2 IZH /"7,

MHAFEMIER © Table 1 DZEZ LA TR TZI 2 S v

24. Benjamini Y, Hochberg Y. Controlling the false discovery rate: a
practical and powerful approach to multiple testing. J R Stat Soc
Series B Stat Methodol 1995;57:289-300

COOH

N
H

L-tryptophan
o COOH

Il
o
NH—CHO

L-formylkynurenine

@
L 9, o

L-kynurenine kynurenic acid

<o N e
anthranilic acid o

H
\ 3-hydroxykynurenine
HO, COOH COOH

L, L

5-hydroxy- ©OH

anthranilic acid 3-hydroxy-
anthranilic acid
@ COOH
&
2o
W oot HooC~" NH,
picolinic
acid
caon

X =t NAD*

N COOH

quinolinic acid

Figure 1 KNUZ K772 RURBEOEEATY T, FXL>
Be 3 ROF>+F XL V04Em. SRBEEOBESR BT
TER) O R=LF7IV23OFF5F—E1 HKO
2, NUTNT 72 23DFF25F—€ @QFRIVLTIZ—E,
OLFXLZVNIVATIF—E (I ~NV), ®L-FXLZ>
B/ FFITS—E, ©@F XL, ®3krOFTT>
NSZIER 34-SFF 25—, @273 /-3HIKRFT L
IVB6-EIT7ILTE RFHILREFIZ—H, @F /U VEKR
ARURIINS VAT 15—, NADY = ZOF > F7I K7
FTIUVRILAFFR,

Figure 2 PD BEEXBBREDENICHT IMEBRPECAMOX LAROIVABFOL— v (BFERE<02), &1713 19 E4E
DIEEY. BIIL PD B 48 flb JONREE 57 fIDIEAZRT. E— MY 7O LI OBITRECLIERREEZRBRLTEY, R
DEAEEHEE SMEFEETRT. IOAAICILEORTRT LI, BEEDOSIMEEY (17) DPBEUADKDICEEL T\, 5l
ICdp2 105 OIFARIY, xiigas (2l &&/N\—) & PD &EE (Bl F7&/N\—-) [T TRLTVS.
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Sensorimotor Adaptation of Speech in Parkinson’s Disease

Fatemeh Mollaei, BA,*** Douglas M. Shiller, PhD, and Vincent L. Gracco, PhD

*Centre for Research on Brain, Language and Music, Montreal, Quebec, Canada

**School of Communication Sciences and Disorders, McGill University, Montreal, Quebec, Canada

KIGEEARZ, B4 BATENC B 2388 7 T » ORI
BS54 5, 7S—F > Ui (Parkinson’s disease; PD) 13,
KIMFEEAE OBEFEREEIZ X 2 IWED 1 D TH Do Kk
EEAEDSEE SN D &, REEBR A B X O L VB R
FIOWAFAHWEEE 22 0, FRE L CHREFHITEES K
Ao PD BFH OB A B & O RGEE B IS 2B
5 INETOMETIE, BEDBIONLOZLITHT
VU SE B O IS AT S T & 720 AREfZETIE, PD R
BRI EE)E IS R A AT, — A T AR
W7 4 — RNy 71203 % 3855 0 @ B #ie iE ) % 1
T L720 CORBRICB W THERE L, 2T 2057 1 —

Movement Disorders, Vol. 28, No. 12 2013, pp. 1668—1674

KNy 7 B E RS HEHE LIz, RBROME, 74 —F
Ny 7 HEREOEFMEI K LR EOEANRD LN
720 T L7ZBIG ORI, EEHEIRO EAEE & B L
TWwiz, PD BHTIL, BT 14— Ny 7 0Z LT3t
T 5 REEEEIC AR SN2 b 00, Wit ORI,
i < v F SETREE N REERE L) o7z, JE
FT7 4 — BNy 7 OEAICHT 2 IS O TIX, 5
BT B R EER O E (gain) FIH & —BT AT
RTHb. LRIOMETI, PD EHICBIAHE T 1 —
RN 7 AR 3 4 DUIGES) O @I O T 258t S
TEY, RRBRTH L T M EIMES N

O KEYWORD © REEEEIS, FE, /S—F 2V K, KEBHFEE, BE I/ —RKN\vo

Figure 1 LB ABRFIREIOREY «— NNy 7#E TR #BREE ABRFKFD Baseline
HICEWTCREMDBEY « — NN\ 2B R P 5 I 1 —KBEE EOEEZHA L7 (50 |).
Hold #TCIE, ZRRT 1+ — N\ I ZZ(SE, #HBRELINERSAD S 100 EFEEL 7. i< Ramp
HTIE BET—NN\YIEFRALICTICRL (40 |), After-Effect # Tl EBRIEET «—R/\wy
T TEBIC30EHEFELIZ. T+ — RNy ZRETIE, SWBREORET7— NN\ IELTE T
W~ (F1) BR#EEREED, ZNEORRICEITHEOES CHHEET S,



Figure 2 #&&fL7cBE /e/ D Baseline HOEFICHITDE 1 74~ b (F1) £EE2T41%
> (F2) BE#OFIE (EA) &LORERE (HA). BEENLVY, N—=F2V 2% (PD)
BB LORBEICDOVWTRY . SD = 1Z4RE

Figure 3 BB T L/ZBREORRFICHITDEERFE B 74> b (F1) 8274
x> b (F2)) OFft. BEI1OEZEZ1 7O0voELTRY. JAOVYBDEHEICTA— RNV I %
ZAEE, HOdBTIEFERD T+ — KNy IZEOTFTI00R (10 70v7Y) Lz, HIC
Ramp 8 TCIE 7+ — NN\v I &FLICTICR L, After-Effect (A-E) MBTIEFREALD T+ — RNV T
SEEICRLTWS, Freq. = B
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OFIF v —-R) F X9V ARG SER-214 1%
IN—=F Y VIFICH UTEHP 5N D)

Rotigotine Polyoxazoline Conjugate SER-214 Provides Robust and Sustained

Antiparkinsonian Benefit

Karen L. Eskow Jaunarajs, PhD,* David G. Standaert, MD, PhD, Tacey X. Viegas, PhD, Michael D. Bentley, PhD, Zhihao Fang, MS,
Bekir Dizman, PhD, Kunsang Yoon, PhD, Rebecca Weimer, BS, Paula Ravenscroft, PhD, Tom H. Johnston, PhD, Michael P. Hill, PhD,

Jonathan M. Brotchie, PhD, and Randall W. Moreadith, MD, PhD

*Center for Neurodegeneration and Experimental Therapeutics, Department of Neurology, University of Alabama-Birmingham, Birmingham, Alabama, USA

LR F28% F2%3 » (dopamine; DA) %K 7 T =X b
Lo ZBAAEFMRES B8 UEEIESRANL, —F
> v ¥% (Parkinson’s disease; PD) O # B fiE ik % 3 L
C%#ET 5 L0, [wearing-off| HLRERL IV AF AT T
EVo e BERGEHEMEZTIERITI LD R R
Vo 29 LEZABHEDKEKIEZ, oA X B MK
B 7 B33 EEIERIBCH 5 L EZ HNTWD, KY
F ¥4~ (polyoxazoling; POZ) RV~ —& OMEAEE
B2 FIH LT RS AREESA 2 i I 6E T S
Z&T, #EEPERDSEE L, EWEHOFRIbEIT oD
WREMEDS D % o AL D H B9, KE M IEHE ST (FDA)
WEARDODAT I=A N THiHuFITF & POZDH
BARBHNZ D WT, invitro B £ OVin vivo O Y B E &
S22 L, M7 EN72PD T v METIVTRIE % G-
THILETHD, WL OhouFIF - POZBAK
([#ERA | - SER-212, [HrAL] @ SER-213, [£RMCHL] :

Movement Disorders, Vol. 28, No. 12 2013, pp. 1675-1682

SER-214) D717 7 4 v % in vitro HIZK 55 T EEAll
%, 1E% % R Sprague-Dawley 5 v MZ&MEEB X OE M
P L CRYEIEAN 70 7 7 4 VEBGET L7z, S 51,
W v I 6-hydroxydopamine (6-OHDA) % Hfz5 N
B LTHMPD & L, POZ-0F IF ¥ EEKEHK D
S E5#%, YU v ¥ —F A hThlEz{TE) & T PD ZhE
Ml L7z, POZ-1 F IF A REA] SER-213 B &
FSER-214 Tix, #HAKTHRVRFITF VITH, #
WEHRE O WL U EATED bz, F 7z, SER-214 Tl
Fo83 VHEREE S v M2BWT, H&5%RE S HRE
%3 % P PD R RD RO S N7z, IEH T v M SER-214
ik 1208, B1EREERGLEETAH, EHbDHT
OB WEYBEEN T T 7 7 4 V5RO Sz,
SER-214 12 X %8k 72 F 8 3 U ESERIIE, PD @
BHRERE CHEASEZWREESH Y, PD EHIIHT
5 1RG5 EHREREEZ 5N b,

OKEYWORD © /S—F>V 2wk, K/XX>, OFJF >, 6-hydroxydopamine, —w i



Figure 5 6-OHDA B&Z Sprague-Dawley Zv ~ (F A, 8L/ #) OEERITEIO XA LAD—R, OFIF> (0.5 F/=1% 3 meg/ke).
SER-212 (1.6 mg/kg), F/zid SER-214 (1.6 £7/=13 6.4 mg/kg) DOEEKR N IE5%, (A) 1HE B) 5HE, (C) QHEO#R. 6
REREIDEREEARICHT=, 6-OHDA FABID RIS EADEER (contraversive rotation) DIERKEIFZEFAICEHAIL, 10 DB T
E: L7, T—RIFFEHME + SEM T/RY ., *p <005 AFdF> 3.0 mg/kg EAHDLLE:., +p < 0.05, SER-214 1.6 mg/kg &A%
DB, #p < 0.05, SER-214 6.4 mg/kg EAIHDLE:,

Figure 6 6-OHDA [EZ Sprague-Dawley v h(F A, 8L/ E) D) > A—T ANIBF 2 EAFTIBRREROIESTHME, OF3F>(05
F7215 3 mg/kg), SER-212 (1.6 mg/kg) F/zl& SER-214 (1.6 /=15 6.4 mg/kg) DEEIFZ TI5%, (A) 2HE, (B) 5HB, (©C)
OHBED#HER. &5V FOIERFMEAT 7 AR TEHH Lz, (6-OHDA EALIEBAIDFROERES +HmERTBROEREIE) — (6-OHDA
SEABIEHEI ORI O FEREIE +BEITROEREIE) / (6-OHDASTARERAAIOBBEOEREIE +HABROEMREIE) + (6-OHDA
FEAESFRIORTEEDOEREIE +MARTEROEREIS). N—IdIEdFrERA 27 DFHE + SEM. *p < 0.01, BEE DL, *p < 0.001,
AEEDLE (—IThE ANOVA, Dunnett DL ELLEIATE) .
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Diffusion Tensor Imaging of Parkinson’s Disease, Atypical Parkinsonism, and Essential Tremor

Janey Prodoehl, PhD,* Hong Li, PhD, Peggy J. Planetta, PhD, Christopher G. Goetz, MD, Kathleen M. Shannon, MD, Ruth Tangonan,
Cynthia L. Comella, MD, Tanya Simuni, MD, Xiaohong Joe Zhou, PhD, Sue Leurgans, PhD, Daniel M. Corcos, PhD, and

David E. Vaillancourt, PhD

*Physical Therapy Program, Midwestern University, Downers Grove, lllinois, USA

JEHT ¥V VISR TUE, B % BRI & [ L2 IR AR
HEWICEHN T, EHREEORBILRBICHEHTH S &
EzoNb, AR TI, 7S—F >V V9§ (Parkinson's
disease; PD), 28— % v v v W% Ak EMRE, AT
EERRE,  ARREMERE O B X OV T R A o
RELT, KINEEEB X O/NROBEEE 2N & L
C WM A % MG L 7ze BB 72 Bl & W RI23 T R
T OWELT vV VIR % Fili L7z A5 B RS
7 (ROC) MRATIC & ) KA B L 72, EEB X
OFRELEE L, *THARE <t SEBhRE HRE (RIE 92%, TR
88%), XIRBE Xt/ N—F v = XL (K 93%, 4§
FEE91%), PDREIEEIM AN —F v = X afE (REE

Movement Disorders, Vol. 28, No. 13 2013, pp. 1816—1822

90%, YFILEE100%), PD K LR EMRER (B
94%, FFEEE 100%), PD B xf dEATHEAZ LVERRCETE (6%

B 87%, HEFEE100%), £ RMZEAmRERE X AT I
PERRBRE (JEE 90%, HF3LEE 100%), PD #F xf ARk
PR AE (KBE 92%, FFFLEE87%) IZDOWTHM L 72,
ZNENO LB T OBENTA TR o 7203, Fix 2l
WU TRd & S BIRS N MEBIERE, ik 2
W, R TH o720 SHORERED S, KINHEE
B LN T vV VERIZE Y, PD, FEEi<—
F UV AN, REEIREOBE % IEMICENZE T
&, R & S WMICEN R TH L 2 LS
Ehrolz,

O KEYWORD © DTI, /S—F>V XL, ARREMIRE, KBEEZ, /N

Table 1 #WEBEOH=R

PD MSAp PSP ET Control
(n=15) (n=14) (n=12) (n=14) (n=17) P value
Age (y), mean (SD) 62.7 (7.7) 64.3 (8.9) 70.7 (5.6) 61.6 (11.0) 62.9 (9.0) >.05 ANOVA
UPDRS-IIl, mean (SD) 30 (8.9) 39.2 (14.6) 33.1 (15.5) na na >.05 ANOVA
Female sex, total (%) 2 (13%) 6 (43%) 7 (58%) 8 (53%) 7 (41%) >.05 Chi-square
First reported symptoms (y), mean (SD) 10.5 (7.3) 7.4 (4.0) 10.5 (2.5) 28.2 (21.0) na <.001% ANOVA

HEAEDD,
na = #%¢§



Figure 1 ABMEEZE/NHOBDOMESE, (ROD. (A) BT >V IILEGETTESN2 STEEDEHRELT BO (b = 0) Bk (T2#&
FEG VTR, IRERAELEER (fractional anisotropy; FA) ¥, H5—<v74ART. IWODEBZRERL, BIR% GFEOM),
wr (ABORH), KEXK (Fe0M), RE (REB0OM), ik (FE0OM) O ROl &t L7z, SBESRBTEXZHAIEHICEZRLIC
ROI #ZX7E L7z, 4 BEDOIET >V ILEGAIEEIEOTHER RO DSHE Lz, (B) AERUEGL17ELT BOE®K FATY T,
Ho—~v7E&RT. LB GREOM), /0 (BEOM), T/NNE EeOM), ik (&FEOM) O ROl ZRY . &/
RONEHZ—~ v 7 EICHEHESINED, wiko RO E BO Eig HICHEHEN TS,

Figure 2 O AT« v 7RG KOZEEEERE (ROC) MTOMER. AMROFEHMAES TR TEE (AUC) ThY, &
HERICDWTRL TS, BE (Sen) &4FRE (Spec) Y. BORKEBODORRE, SLLETHRET L /ZEE. BOKEBOERY 7 AN
[ClE, RSB T 2RTERART . MITXFIERBEEO ROIES (1 : 5788, 2 hif, 3: %E6). FA = HEE A MR
(fractional anisotropy), RD = WMEHEERE (radial diffusivity), LD = siFmiiiEfREk (longitudinal diffusivity), MD = 39458k
% (mean diffusivity)
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The Glial Marker YKL-40 Is Decreased in Synucleinopathies

Bob Olsson, PhD, * Radu Constantinescu, MD, Bjorn Holmberg, MD, PhD, Niels Andreasen, MD, PhD, Kaj Blennow, MD, PhD, and

Henrik Zetterberg, MD, PhD

*Department of Psychiatry and Neurochemistry, the Sahlgrenska Academy at the University of Gothenburg, MélIndal, Sweden

I 707 TIPSR ICHEAET A M T
D, TAbMOHA Mg, Y, s mEDE o
W EE B 2 R, Ao HiE, WMrins
JMiEP~ == ot L7z7 A bud A bEI Y
0z 7 OWEEALD, X2 VA I NF—BE, F A
NF—BE, EEREBRE TRR I 2ENEH S A
T5ZETH 5D,

f B ERE 37 5, 78— v v (Parkinson’s disease;
PD) BHS0BI, /=% v - 7T AR GEFTHE
1% _EPERRIE (progressive supranuclear palsy; PSP), KRz
BLHL A% ZE P 9E  (corticobasal degeneration; CBD), % %
MZEMAE  (multiple system atrophy; MSA)] H# 79 i %

Movement Disorders, Vol. 28, No. 13 2013, pp. 1882—-1885

MR, B X OWERER o 7)) TEE LY — —
YKL-40 B X W] A CD14 % fi#hr L 720

o
I 5 B R YKL-40 B2, IR B (p < 0.05),
% RMERERE (p<001), ¥y A nF—HEH p<
0.0001) 2k, PDEZTHEICET LT, 7,
A BRI P YKL-40 IR FE X, & 7 48 F — B L ik
LTy X7 LA NRF—HBEIBTHREIIR» 72
(p < 0.0001)

e ol N
e A

Ji B YKL-40 IRFEEDIK T A5, PD B LU T X7
LA RF—BEORTIX, &4 F—EEHEB IO
MR I, 7)) TIRHALAMR T LT b 2 EA5R
BEhb,

OKEYWORD © N—F>V2iE N—F2VVEGRRE I/0JU7, FANOYA & WEER N1FY—H—



Table 1l BEES®

Mean + SD

Characteristic Controls PD MSA PSP CBD
Total no. 37 50 37 32 10
Women: No. (%) 24 (64.9) 14 (28) 23 (62.2) 18 (56.3) 4 (40)
Age, y 69.2+7.3 60.4 +9.6 64.6 +8.8 67.9+85 71.8+6.4
Duration, y NA 11+74 53+26 50+25 54+26
YKL-40, ng/L

CSF 176,098 + 65,895 123,715 + 45,145 177,542 + 56,539 209,742 = 75,097 207,272 + 29,628

Serum 48,857 = 32,755 43,588 40,438 41,352 + 36,230 57,988 + 46,844 49,480 = 16,775
sCD14, ng/L

CSF 104,505 + 45,027 82,976 = 35,558 91,215 + 32,007 105,836 =+ 34,204 104,481 + 27,533

Serum 1,380,956 = 195,998 1,315,427 + 330,286 1,465,342 + 422,450 1,398,863 = 442,000 1,290,118 + 334,503

SD = HHEfRiE, PD = /S—F ¥V U, MSA = ZRREMIE, PSP = AT EVERRE, CBD = KIMBEILEANE, NA = 3244, CSF = INFFREi,
sCD14 = ¥ HERMEPUE CD14

Figure 1 71 7~x—h— YKL-40 DiEsE®R (CSF) HigE
EREBIUREE. A PDE#&E MSABE, & UA/NF—(F
RHbB, PSP £ CBD) B&E, B KUHBHERED YKL-40 BE.
HEEI MRS ET L Gto8oth) THRITL, M52
EEEEHR FwadEEL Lk, B 2EEHEFE (ROC)
HhARAZAT, PD BE S KOREBREMICH T2 CSF & YKL-
40 DEEB FOBEEERY .
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IN—=F YV VBB O RS S REOEKN E L 5
HBIZBIK T B X O ZF oo fs:

Driving and Off-Road Impairments Underlying Failure on Road Testing in Parkinson’s Disease

Hannes Devos, PhD,**** Wim Vandenberghe, MD, PhD, Mark Tant, PhD, Abiodun E. Akinwuntan, PhD, MPH,

Willy De Weerdt, PhD, Alice Nieuwboer, PhD, and Ergun Y. Uc, MD

*Department of Rehabilitation Sciences, Katholieke Universiteit (KU) Leuven—-University of Leuven, Leuven, Belgium

*National Advanced Driving Simulator, University of lowa, lowa City, lowa, USA

*+Department of Physical Therapy, Georgia Regents University, Augusta, Georgia, USA

2X—3F 2 9% (Parkinson's disease; PD) (& H B HiE ik
R 2 KIE T, AWZE HIWZ, PD EFZ DK L
TR ABA SR D JEIA & 72 5 BARN 20 B RE DI T B
JOTRMFEFBICEL, kD EELZEFEZHLH,ITTS
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B K4 N—0 PD BH 104 Bl WG & L7zo HEM
OEERFHM R R AS, B LB oL F = v 7Y A b
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(65%) 75EH%, 3661 (35%) BAGHKRTH o720 I
HHEIL, TRTOB FEEEFHEEH TR R TH -
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HEEH RO T B L O Z MO EIRE SN,
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Table 5 EELEEZDOEH / AEEYIEICET DB DM
BEOZEEOD AT « Y JRRDHT

Unit

Variable increase
Age? 1y
Gender, M versus F?
Visual scanning 1ms
UPDRS Ill on 1 point
Motor subtype

TD vs IND

PIGD vs IND

PIGD vs TD
Binocular acuity 1 point
UFQV divided attention 2.5%
Incompatibility 1 error

Odds ratio 95% ClI P
1.168 1.034-1.320 0.01
0.390 0.028-5.397 0.48
1.003 1.001-1.005  0.002
1.168 1.053-1.296  0.003
0.113 0.001-8.601 0.32
1.256 0.889-1.364  0.68

24.483 2.334-54.895 0.0009
0.319 0.133-0.764 0.01
0.758 0.582-0.987 0.04
0.841 0.714-0.991 0.04

URE TV TIHAE R & PR & il A L T b,

Cl = f3¥EX[#, UPDRS Il = Unified Parkinson's Disease Rating
Scale Part I GEBYHERE), on = H| [on] K, TD = HRikEEA Y,
IND = AHEsE, PIGD = LSS - BATHEE, UFOV = %)

g



Table 2 AREFHCAGREFHOEREATF, RROKH, BIEGLSOFHMHOEN

Off-road variables Pass (n = 68) Fail (n = 36) P
Demographic and disease characteristics
Gender, male, n (%) 57 (84) 30 (83) 0.95%
Age, y 63 (53-69) 72 (65-75) <0.0001°
Education, y 14 (11-16) 12 (11-15) 0.39°
Driving history, y 41 (32-48) 46 (41-53) 0.008°
Annual mileage, 1 X 10° km 10 (7-19) 8 (5-10) 0.007°
Traffic tickets in last 5y, n 0 (0-1) 0 (0-0) 0.14°
Crashes in last 5y, n 0 (0-0) 0 (0-1) 0.12°
Disease duration, y 5 (3-9) 6 (5-10) 0.03°
Hoehn and Yahr on, 5-point scale (|) 2 (2-3) 3(2-3) 0.0007°
Epworth Sleepiness Scale, 27-point scale (|)° 5 (4-8) 5 (3-8) 0.84°
Clinical Dementia Rating, 3-point scale (])° 0 (0-0) 0.50 (0-0.50) <0.0001°
UPDRS I, 48-point scale (|)° 7 (4-11) 12 (8-14) 0.0002°
L-Dopa equivalent dosage, mg/day 463 (290-763) 433 (268-600) 0.54°
Use of amantadine, yes, n (%) 6 (9 4 (11) 0.74¢
Use of anticholinergics, yes, n (%) 6 (9 2 (6) 0.71¢
Use of MAO-B inhibitors, yes, n (%) 24 (35) 12 (33) 0.842
Motor tests, n (%)
Motor subtype (PIGD/TD/IND)° 32 (54)/27 (93)/8 (67) 27 (46)/2 (7)/4 (33) 0.001¢
UPDRS 1ll, 108-point scale (|)° 20 (13-25) 35 (26-43) <0.0001°
4-choice motor reaction time, ms (])° 274 (226-338) 390 (304-427) <0.0001°
Visual tests
Binocular visual acuity, 10-point scale (1) 10 (8-10) 8 (8-8) <0.0001°
Kinetic vision, 9-point scale (1)° 7 (6-8) 6 (5-7) 0.004°
Contrast sensitivity, 2.25-point scale (1) 1.80 (1.65-1.95) 1.65 (1.50-1.65) <0.0001°
Executive function and attention tests
4-choice decision time, ms (|)° 377.50 (345-425) 416 (383-467) 0.001°
Executive control, omissions () 1(0-2) 450 (2-8) <0.0001°
Incompatibility, errors (|) 1(1-2) 2.50 (0-7) 0.04°
UFOV total score, % (|) 7.50 (0-12.50) 27.50 (7.50-40) <0.0001°
UFOV speed of processing, % (/) 0 (0-0) 0 (0-0) 0.01°
UFOV divided attention, % (]) 0 (0-0) 5 (0-11.50) <0.0001°
UFOV selective attention, % (]) 7.50 (0-12.50) 17.50 (7.50-25) 0.0007°
Divided attention, omissions (|) 1.50 (0-3) 3.50 (1-5) 0.0006"
Visuospatial tests
ROCF, 36-point scale (1) 35.50 (34-36) 34 (31-35) 0.0003°
Visual scanning, ms (]) 3343 (2795-4105) 5001 (4027-5736) <0.0001°

FRCHIREL IR, Aol F 1 IR ~ 45 3 UM E0 ARd e RIMEREN (T) 13, 2272 @I LA R, Fr&zm ()

&, ATTAEVIEERRAARTH D EERT,

pAEIE 2 g TR L 72,

°p i1 Wilcoxon NEAZ AR E TR L 72,
4 BICT— % Kiko

Up fitil Fisher O HEMERME TR L7

on = F#I[on ]I, UPDRS Il = Unified Parkinson’s Disease Rating Scale Part I (H % ZEi%@{E), MAO-B = €/ 7 X » 4+ ¥ ¥ ¥ —+€ B (monoamine
oxidase B), PIGD = #EYFHEE - 447652 (postural instability and gait disorder), TD = JREERIA! (tremor dominant), IND = AFEE

(indeterminate), UPDRS Ill = Unified Parkinson’s Disease Rating Scale Part Il GEZhHERE),

Rey-Osterrieth B XIEM A (Rey-Osterrieth complex figure)

UFOV = AR (useful field of view), ROCF =
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Effects of Rasagiline on Olfactory Function in Patients With Parkinson’s Disease

Antje Haehner, MD, PhD,* Thomas Hummel, MD, PhD, Martin Wolz, MD, Lisa Klingelhofer, MD, Mareike Fauser, MD,

Alexander Storch, MD, PhD, and Heinz Reichmann, MD, PhD

*Smell & Taste Clinic, Department of Otorhinolaryngology, University of Dresden Medical School, Dresden, Germany

IRE R RE DR 9L, /S—F > VE (Parkinson’s disease;
PD) OIEHREREL LTLLAMONT WS, RIFIED
H1E, MAO-B FHEH] rasagiline 75 PD ¥ OWLE % &
HTLDEPERATLILETH L,

PD % 34 Bl & M R I2, 4l Hijii i 12 X % Hi ) &
WA 2 AL — HE AR L 72 BB 176 %
rasagiline % 5-#, 17l % 7 J & R 5B IMAEL 12
) A1) 720 Rasagiline £ 7213 75 £ R LRI B L O
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120 H ¥ 5-1%, SWED S A SN % B4E (orthonasal
olfactory testing), IF1JPE % 3 U C &A1 S 1% WLEL (retronasal
olfactory testing) % #i# L, SHLBIMEEN 2 5H L7z,

RERPHAAE & 120 H B3 5B OB A 3 7 0% 2 K
THKL-EZH, HFEAIROONR o7,

RFZED FEFHEIE B 12OV T 2 B THERIZRD S
g, PD BHE OBEREEIC 9 5 rasagiline DFFE DK
RIFFEFES N 200 720

O KEYWORD © ™E, 4\, rasagiline, /S\—F> %K

Table 1 FHEBRFBFICHITEZREHDOEBEETR -

REREVESHE,

SHERBAIAREE KO rasagiline/ 7= t/R 120 BREREHZOEHRE T 7

Rasagiline group (n = 17) Placebo group (n = 17) P value
Mean age (= SD), y 624 = 7.6 55.8 = 9.2 0.02
Sex (n), female/male 6/11 4113 0.58
Duration of disease (= SD), y 29 =23 28 £1.2 0.84
Mean Hoehn & Yahr stage (range) 1.8 (1-2) 1.7 (1-3) 0.68
Mean UPDRS score (= SD) 18.4 = 6.0 20.3 = 115 0.57
MMSE score (+ SD) 288 + 15 285 + 1.8 0.67
Baseline mean TDI (= SD) 16.98 + 6.1 18.26 = 5.9 0.39
120 days mean TDI (= SD) 19.82 £ 7.2 19.36 = 6.4 0.93
Mean TDI difference 2.84 + 35 112 = 56 0.09
Mean threshold difference 0.60 = 3.8 053 =35 0.95
Mean discrimination difference 118 = 2.8 0.38 = 2.7 0.41
Mean identification difference 1.06 = 2.1 019 = 24 0.28
Mean retronasal difference 018 £1.9 —-1.5 + 3.1 0.07
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