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Anatomy, Physiology, and Pathophysiology of the Pedunculopontine Nucleus

** **Ned Jenkinson, PhD, Dipanker Nandi, DPhil, Kalai Muthusamy, MSurg, Nicola J. Ray, DPhil, Ralph Gregoty,

FRCP, John F. Stein, FRCP, and Tipu Z. Aziz, DMedSci

*Oxford Functional Neurosurgery, Jobn Radcliffe Hospital, Headley Way, Oxford, United Kingdom
®Nuffield Department of Surgery, Jobn Radcliffe Hospital, Headley Way, Oxford, United Kingdom
**Department of Physiology, Anatomy and Genetics, Parks Road, Oxford, United Kingdom

B REZIIERREERAICTEL, O 1FEES
KU e 1 —O  TRRESN TS, 2D
RO EEDERERHICBEIDIEETRTDIE
TN D, HIBHEKIIKNERZLESVIEES
SAESICREE Y Dt DN AL & BIRICHEEER L TS,
PREE - TSy FOBIBHRERZEIRIMTDE, RiR
I D7=31TENE (locomotor movement) H'EEFE I D,
HEFHNMRICLDE, HBHRERIE, ERSIURIK
DOREEESHERL LIS, HTIEICERIGLTZEDE
BEZTbI D, /N—F USRI —F Y VR

AR, HIRE#E A% (pedunculopontine nucleus; PPN) -\
DOHELDEE>TV 5, TGN A (pedunculopontine) ]
&) [T PubMed Z HALKIER I % &, 1977 4£(3 0 F,
1987 4F43 12 {1, 2007 4713 38 1, 2008 413 AR 5 S D FlI
JilIRE BT TS 25 RO AFER S N T B, ik 10
FEMTE PPN i —#OEH[EE, L0biF/ s—F 2V
WOFRIEICH ST 2 BEEVRBINE LIk,
PPN IC K& GLHHE LN TEz, 72721, PPN »3il
DOEREICG LR eI DIF TRV, PPN DSEED
By I & ONIRIR LI E I O F B 2 & PARTAD>
LIS TS, F72, PPN HWER, M, 2% DNk
BEICHS5T3ILDIET U AH%EFVODOHS, Th
50 PPN BRI ARFHOM BTN RN TH 5720, HEBIH
HEICH (T % PPN OHEIZ H > EFEL SHID 720 HEE R,
PPN %3 E DISMZ IR I TR REIC DL T B 2 TR D7z &

PPN, Mifa®=E, /N\—F>2V K, 8BS, 4£iE

EBEDOHRNCIIHBREZDEENBHONT
Do N=F 2V UROBTTILTIIHBREZDN
HEDHON, BYTELERTE, HMBRERELS
R IIIERICEE I 2 CEENREICH D, TR/ T
I, —BRD/N—=F 2 URIERDRREISHEREZRD
HEEREE ICHDEVNOREEMTDH, Xl E1—
=72l ARBRICEDINL, REREEE POBMET
RINTNDEDIC, HBEREXDERRAICEL DT
IN=F ) SRERD—BZNET DI ENTED,
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BOFHR, TTEERSATOIENLRH 701D
it hicv, ARITE, EEENETICBIS 5 PPN O
Wit & B, %7 PPN OBSAERE S D 2 MO LB
RO D7 &b —HTh2 T & ARIRT 2 HBRIGE L
ICHRIE % TR 3

L. PPN k&

PPN (I pE e Mlicd 2 2 ) AFEME - JFa ) >
VB =2 —a > OEGHTH L, 2oVl HLE D
B/, AMEE T EF Y, RUEERZE THRO TV 5,
PPN (3, WIS Tl /I GRS 5 ) OffE & TH E 4,
HHAL - IERIER NI BAT IS, BT IR L O
TRICHENRT S,

E h® PPN (3 LAY 2 DDI4y, 74 b b
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Figure 1 JAIGHEROME %2R T 3 DO MKW, 3 DOWiH (3K L RO 65 IR OB FICHART/RY . RN =/,
PPN ={IfG#E#4%, SN =HE, Olszewski & Baxter DX (1954) X O ikZ,

(pars compacta; PPNc) &3 (pars dissipatus; PPNd)
12531 5T &7, Olszewski & Baxter ® (757012 & F
NZ=2—0 OV A ZLFHICHEDE, HEHEME
ZINB 2 DD AEF L7z, PPN (& PPN Ol
SICIEFALN, R&B=a—arhrbid, ThbHo
Za—a 2 EoHEM - SMIEE TR IS T 5. — 7,
PPNd (3 PPN OWfll» 5 M & TEMICHEL, T

& HUL B D RRHME (S EAE S 2 /N~ A DM T
I E, ThH5OXBRMLOBEHTHRDLHND
PO TRELRTYNIE (PPN OO AR/ Tl NEEH)
VISR TET), TOXIICHLDRERIIED S
N7 <% % (Figure 1),

PPN (X FE 2V MEEME =2 —a > TS B 53,
ZOLEIF 2 DODORIKTEL S, Mesulam (IZL4UE, &

N PPNc Z2—1 2D 80 ~ 90%H3aY > T7EFILEF
A7 7 —+ (choline acetyltransferase; ChAT) 4 {fuf5i {4k
%9, PPNAICBT2 2V AEEE= 2 —m > DHFIc
FIRXEDOEMKREL, ChATHE= 2 —a > D HEIF
PPNd WO EICE ST 25 ~75%Thd ", ThbDfi
RS DY, Kol OWFJETIE PPNe & PPNd DY) >
k=2 —o > o#lHFREFRLFN8NB I N16 ~
25% ThsEWME SN LL, ZOMXOFEHE L,
HEEMEH—E L 22 WJFEIK & LT PPN OEIR O ARHEI S A3
BEALNBEL TS,

PPN fila D K37 2F a3V > (acetylcholine;
ACh) ZFBIL TV 205, MO ZEYE 2RI %
Ml E PPN WICEZBAAAET 5, JAUSFIUBE VAR
EVEO VR I Vg B IRIVERR S EME O



MG 0 A% DHf e - LR - IR P

/M GABAR, koS " p3rgh s, a) Aditk=2—
a2 O—ICiE ACh & & I LA~ — A —d
FELTHEY, KBS SICHMETHZ, a3V AEHNE
Za—uaE, IR I U X GABA 7 E DILEYE
—BILER"REDI T F IV THT, YTAXA
P D &S ikt TF R 2B 5 T E DRI AT
W5, BRERDS, % OMFR LA B FEBI DR S 2 —
VIIRIZCHPS TR0,

B RRHEEE

Jacobsohn %3 1909 4E (2] T PPN Z#ii L CLLK 177,
PPN (W OBERZMEIETIE>E VL L ThHE LT
SARVFEETH o7z, Olszewski & Baxter (3 1954 4F(1C
b MiKE QMBI 2 HELR 2 FHE R L T 5
73, 22 TH PPN (& HRHEEER AW IC I T 5,
L7 L, PPN ICKINEEIEM 5D AL HER LT
LR IND L, A EPBOERT LIRS
fo?, CORRTE, SEFHRHNOEGHL»TH-
Db ST, RIS 5 FALEB LA &
T T 2RI ST ole, KINEZE WIS
IR 2 RIMILEK OB ESERIGET 5237 T
BN TEY 2, RMERED T ALOEE K Z T L
THEEMN 2T 2 ML R#HSh Tl L%
LR, Zh@EN R THB, 1914 5D Wilson?
(& ZUIDZNEFRRLK, RAEDOM], Y& EKINET (medial
pallidum; GPm) %25 JR%IC Al A2 5 B DRAEEAS %2 /1 L
TZOMITONEEEZLNT &I, 2D, 20D
RERIGESFE IC BV TR FNIBERBETI RV EE L
b ko725, UL, KNI E PPN &
DORMETAXR TR S NI 2T, ThF CHERMNICTEE
WE U BN TR T HBIERE R DX S I,

PPN (X, KBFEEKAH ORI Z, TR D
DIFE A ETRTOES & LT, TP, KO,
HOMRS T 2T 5. RITHERS O R % |
5> T 5, RITPERRMEMEAR (X3 & U TR IR A S
CBIRDIERF BRI 5, FATPERRAE L EHE, 2T
fil L G OMERRIRICIA> D PPN XA PPN & A5 L T
W5,

Nauta & Mehler (&, YLDV 2 ZkH 5 7 B FEE 2/
WA ZEBL, GPm OIRZ KT PPN ISR DA
RO R LY, ORI AIEHICYIVTH

BLENTZH 27, D L—H—F O/ RHIAEEC &
Doy MBLA I THERIN 2O, FESUEMYZ
Pl L Ok IC L 2 A THHMERI TV 5,
C ORI LELO TR TOMTBIEIN T 505, fiik
LR OB L 53 3E DD B, YL T GPm il
D 87 ~94% %3 PPN ¥ 12 & 0 @i fi R icif b3
% B3 A A TEFERDOHRATIE—BLIAREBEHF LN
TELT, Z2—0 2D 8% THHkILEI s &\ Hith
D5 T6% THHILEINE LV IMEZTH B 3%,
VDT, GPm 25 OO IERRME, FRHLAT O L
DHIEDDITELE LI/ —2T PPN NICHE I T 553
INFEBZ 5 RHERMETIX PPN ORSE AL & 0 —Fk
ThHBIEHKMLTWHEEEZHND Y, —JF, PPN
(FHAEEK (pallidum; GP) (CHEHI %KL TV % “, PPN %
SRR D2 S /N Ze Rl B S ATE L, S H I/
BURZ AN DE S b ADHND ., THH DMFEFEAR TR
A & BB D IR HED > T B 4142,

(substantia nigra; SN) TH b, ZODREFIFE NP &L ®
WMz, Zw b8 L3 THRRbLN TS, 7L
Z I AEEES v a ) AEEIERI L, PPN 225 Tk
LT SN %% (compacta division of the SN; SN¢) (2%
FILTWVE M, ) AEEIPEDOBSHE SNe D R8I >
PEBN RIS 3R\ 2 % 15 2 5 h3, SNc TIIPHERE A DS
RS X 2 8 Pl T o df AR 288 s 5 Bk L T
% 18830 N EORED S, PPN DM K2R3 AEH)
PERIE TR OB 2 F6HEL T 2 T &R S
% 02, —75, HUERERRTE(E PPN (2 GABA fEE)VERES %
Eo T3 3,

INF TR RE Lol kx RfEICEHBV T, PPN
(IR 1% (subthalamic nucleus; STN) (2 &G L T
2 203837 SO DT, ROVERRAE X STN &2 —
WAL, ERDH—0 STN =2 —u > &3S il L
TV 2 b TIEARWVAS, STN DL Dh DMl & i3
23T (en passant) HfiL T2 LE 2505 2
STN Z fififf L il LT\ % PPN A, 2V AFEIME, 2
VR I URAEEINE, GABAFEIETH S ¥, STN EIh
0 VB SHERS (reciprocal projection) % PPN
ICE-STEBY, IV NTRERINVEZI M EHETHL L
DIRENTN S 799, T LI, KINIEE~KICK T2
PPN O F ZIE SN & STN TH Y, GP (2 b LLimd
BOEHZESTVS, WTADEGHINLDKTIE



FHEEEAETHY, MLEEIERE DR,

HiIR DR ELE % & DA HASE  (reciprocal connection)
E3ANS, PPN 225 O3 BAPERERS & L THURICIA
D HDWDH B, EATIERERARNRIE R (XK ICHT$ 2
aY AFEMEA NN L TREICHE R XY, b
DFIRAND  (thalamopetal) IV AEEEATIDS B, Ik
HELE»DRARD S DI PPN O Y AEEIPEATE A 5 4
L2 %9, ORI FICHROIFRFFZLIC AL >TEY,
TR & REM BRI (2 B AR 972 B2 2 oD & JR U AR B (fast
cortical oscillatory activity) Z¥E/E 32 #LHI%Z ED
PPN QHE L EROVERGAE S Z T TR Y, —JHEB Y,
LB, AU E BN, T L O O i Y &
HISHIREF > 5 DRRHMED B 597 %, [l PPN %> 5 B D[]
FEIBUC ) 2D [F] B PE B & JE RS NI 2 3 BAEAE L,
C DS PPN D ARMINEA BT T B 075,

PPN (I RNNIEER R Z O PR E C BATYERR 215 -
TWaRITHL, MEMEGLHET %, 2720, kir
PERRHEDBUL MTVERIMEL DRI 5 520 ®, PPN (3rh
s K OEREREERIA E D a ) AEEEREHF 2 D, T4
5ORGTTIE, XY "R L OMENR TR R O s
DINE#HIZEE 2 EEZ LN, Z2OZ L EHIRICHDD
TR OMEISAETH 5 O, 72 PPN (I EHHEICD
EEREZ 3% > T\ %, YLV TIE PPN O REFPERST T £
PHEIhTHRVY, Ty MoBd, Pr—3%2TA
U CTHRET L7255, PPN A3UEE, SARE, MR ARICHeHd
)7, SHBE, MofE, MEEoA»LANIEZITL L
WURENTV S, ZHH ORI ORIGTRIZBEIELD PPN
WThDH, b DOHEBHI KRNI S RO
HEHZIF TS, 7z, PPNILERI% /T L CHEEICH
BHICRGT L O, A5 DA %215 7, PPN (X R
= 2 —a 2 ~\DOYME %2720 TR, Mo2D
DFLHER T 5 /)i & RIMEEEBR DM TAEH T &
b5, PPN /N BIROC AN %25ZF 5728, PPN IC
BOTRIMIEE &N E BHIAE Y 2 & D BLEREE
VI HRIBIN TS 77, B0 E LR HEERE D%
IE, EMNMTHIRNZ 27 M7 57 4 BPICKOHERES
NT% (Figure 2) o

RIS KO E 2 E & DHE F LM AR F O
e, HHE =2 —a i3 Nilomgdizs
ZAUIE, PPN A HEIHIREREE QR 25 < D K B
T & %0 DRI & N AEB) X & DBE IS
KO TWVDENIBRERYICHEIBL7-DIE Wilson® Th

N. Jenkinson et al.

SNr- Cerebellum

Brainstem &
Spinal Cord

Figure 2 AL L OMh BB BHERURE PPN & 245581
e DE - SROVEREE FEEASCSIE, IREHIA SR T)
203, BUEDOHGERICH S, HIEEIFAOEIVMHE-S
TWelEFGeEzZ6h5,

. PPN o4

fHRERR D5

Yl AR DOMINGLER S X 0, INERE D TR 2 IR
PEICEED VT, D & 3FBOMML L A THHHES
NTB 0, f272L, —HOMiX TR 2 OOMax A~
DAEEE SN TV 8 Type 1 HITLISAKRIMG 281 2 %
L, FERERER O RO iR £ O G DN —
AN (bursting) 73X —>2 258D H A5, Typel =2 —
a3, SRR RO B SN A NFEKT B B, Type
A — eSS B (A B %2779, Type [l
Jid, WRIPEIC S—ZA MBS 240, Type AR
&, KBV D NER L — @S R & B O W %
B9, D& D %KX ChAT 2 F 819 2 Ml IC & F63
LanfiigicdAashas b5, PPNICKITZaY
PEEDIE AR SR & IE 2 Y A S A e o0 B S AR 1 (3
[tk CThHdEEZLNDE Y,

BE—miZH#Aa (single unit)
FaAE Ty TR, FBAKREICEEDSOT in vivo T2



MG 0 A% DHf e - LR - IR P

DEAATDZ2—a UPRESHT S B8, 1 oxA
T 21— IEDIEOC MO 2R L, FEKHH
JEF/NS ORI Z2 HFHNIGE) 2R, 20X
ATdO=a—a i, miELY SOOI %R
L, BFREFRKBESE S ABADSZ— 2 THRKT 5,
Garcia-Rill DFfFEETirbh/29Z5uUE, BITEIEICBT
% PPN O EI % 8f# 32 ETRIEZEL D TH -7,
ZDFEERTIE, PPN & ZDFBZERIFT 2L, RFEV-
CHBITEIE S0 7T LSRRI D e BEIE I,
PPN (CHFE OV AR 2 A T & BTEIE AR S g
o 721l EEPEEL (20 ~ 60 Hz) DRIEL %5 &
WOV train TH A 75ECE, LB AMEEIDAL 5,
FIPRFICER 2 IR 2 I LI T &, HHE ORI
t)iTﬁmwﬁﬁﬁ#%§§né b LR % 157 %<
RFF—EIcER2E, FBICL>TEHTICELWE
TSI DI S N, Z D%, R AEE) R [nE H E) H3 B
N5, BITEEICEEI 2RI T 2 EH 5, PPN EHIGE
FrENfERIE  (mesencephalic locomotor region; MLR) (D~
BEINTE, MLR @HMD 1 HITH Y, FRECEF
2 F7203 7y b TRARTIRO R A 5517 B EN 1 % 55
KT BHIENTES, MLR DIEREZR fRHIANIN E (375 3
AHHETH 2 H DD, PPNILOHEES ZLEEZ N5,
PPN Wil OIE, SATEIEDR, &K% H L
TV %, Garcia-Rill 5 (3FFRMN A 2 O B —Hl Rl Bk % 15T
L, BRI KIET % 3 DD 2 %M 211 5 5>
(S U7 858, — ORI BT R, Rt DR K
B ZME T2 DD, O/ T I I 7 K
[E% D 385, 26 OG22 dilon] 36 L T Toff]
Mg & LBl Tz, S HICHIOMMLE AT RIS FEIL
JesZ—2THKL, b DM Tburster] & MEE
nfz %, 6 O, PO SR i~ D Ja T IR
BEEEEA L Vo IR AT OZ L L RBFRARL, Zoos
A= THRRKLTOD, B XOFEELIX, Ton) B&
T8 Toff] AN IS REE D I A B D F5 ek ] % Tl 619~ 5
EEZHENBDICKTL, Tbuster] 3L HE A B D
JERRETICE S35 LR LTV EAY !, b DIEHE AR
BERARIEAWITH S, FEFZY M L-F8&BIEAT S
&, BEFMEBTEE L BRI & B B AEE)HE L
%, ThHDZw MDD PPN Tl C-Fos Sl ) ok Hs F5
LTEY, B7E1ECHE L 7. PPN OB WED RS
T3 %,

BILD in vivo WIFE T, FlS B S T

W, UN—ZHETEIERIIM I N/ AT, 2 MM
DFEKIGEH PPN W TES > TR S i ¥, BvA
IS VR = a—a AL, BB O IR ISR
%u%kbfwtoéva@%%BJ,%&m&ﬁm
yILE, IhS5D=2—ahIET ) AEEINET STN (2
BHT 2 EHEE LTz, & O — )7 ORI EM ARV T
FKL, WAV AIL 7 - a7 74 veE R, Th
B DOMBID KBS (ZT5 M PPN (CTFfEL, 2V AEEET
brpeEZLND, THSOMMIE, wik oML &
DHENTHKL, BV HMENNFL TV, 55
WRITEI 2R TY (Co5ERETRER) 25250l

ST KR BTz,

R e 7B E ORI T O LT, FEkIC 2 DD
MBS I N, T4bb, 1 DOMIER LR
IRV 2R L, AR BRI THRARIIC KT 5, b
9 1 DR A 7 OFfeR DR S, OB TH 53,
—PECE OB THRKT S, AT TOREE 35%
0, IV TIRETHE OB O KE 5> H3E Ml PPN (/A 1E
FTEHEVIDIET Y ARELN TR, Za—1a i
P & 72 (X R E B O BEREE B SO U Fze MG E B
WO THRE D (200 ms A, B EFRBIL, FEK
AL (XN F 72 (WD Uco KB D2 IS BIEE AN

ZIEEHTRDLEN, HIMLTWEIENEh oY,
PPN Oy B % S i3 % DI PR OFEE) 72 T3 e, %
KARTE D22 Al (3 B ) e 7 B PR AR BROE IR (2 & S 4
Too —HROMMAI, B N R B oD i 1E R 1 KO
JE e —a PR HIN & 72 QD S, ORI T [E Lk
(ZFE KR DR D3 A 5tz 0 Z DAt
T, IEUWAEPEIRERES) R L7z 2 &k L TH
735 2 50 2 R ORI IC, FE KB DM AFED 5
Nz,

L REDOWRTIE e M OBUNEMGE SRR & 4,
ZFNFTICHE SN PPN ICBT 22— a2 KIGD%
S ORFEDEN T SNtz, A4 7 DI & R o fig
Wricky, —=a—maic3 20X 4 FHb s 2 LHHN
LT3, 200X A FRFEKISX— 22 K> T4
52ENTES, Thbb, BYEBETORNR L MRS
I DI EHEECHRKL, A28 ZOFEREIBEL, 69
IO ICIE KL, 284 7 OF D%,
7o ZOWHRIE, EBEYTAHASNS [burster] BRIZFEK
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L, M-DIZPEDRFEL LT, FENRRAETIELE LK,
INBEAE & B AT, FETEAE, MR I i, I,
Bt Ui E B H 2 97, X512, SGCE #H1
R & B M-D EMEREE, AF LIS XD 7 ROk o
RAFORBIEZA Y I=0EL, 2DOORBIHET VIV
DAL (silencing) SATHEU SRS HZ % 0D
BEICI3, Silver-Russel AEEHEZ & DB 2 FHEH R
LADH, TNEFA TV T 4 T ENIH TR
L DR DEALF DI FEB % IR IK & 92 W REVEA =

B FE - RIREER

KL OMRBHZICH»rbET, En TR £
B EDPHEIEEO 5TV, Griinewald 5 (3, 22 #
D SGCEEBRALY ) —= > ZIFRICSIN L 7z B R D
W M-D B o4 Bl 2R L7203, ho#EBUE(LTICF
Teh3p R HDOEHRIRE, BZ A - KBIBUAMB %
Rdlehro7 1 HERINCHTS 527 M-D LB %2 1§ 1
HICBWTIE, SGCEERD R WBEF IR, SGCEZE
YD B B BFI 20 THAW OFAE & K I A 7 a— X AD
TAAEDSEHIE SRRSO S B MDD > 7z 586,

hDZER

BAERERE L TR LSAMSENT V200 SGCE %
HTH5H, M-D RIMZ R A HTXT SGCE #ix
TERZHT 2D TRAV, SGCE #{s TOERF
R IHHR S 2 DX 7 LB 2 3 E O
30 ~40%ThY, AEEOEENAE—ELLRSHh
% 370,

M-D @ 1 FKRIZEBOTHROMARFEIK 11923 DR/ Dy
ZHEREIE T (DRD2) OZERPELESIHTVS P, L
L, fthd M-D K2 T3 DRD2 EEFARIMIE &N T
WL, 2D M-D KR T SGCE i fn AR RO S



Table 1 SGCE i {x T DZ# (HGVS 2007 D #i%1c & 3)

K. Kinugawa et al.

Type of mutation Location in the gene Nucleotide change* Predicted protein Origin References
Nonsense mutation Exon 2 ¢.208G>T p.Glu70X F 8
Exon 3 c.289C>T p-Arg97Xx F/G 3,6, 25,33, 64
Exon 3 ¢.300G>A p-Trp100X F 8
Exon 3 ¢.304C>T p-Argl02X F/G/C/D/L 6,9, 14, 16, 22, 23, 54
Exon 4 c.402C>A p.Tyr134X I 14
Exon 5 c.481C>T p.GInl161X B 24
Exon 6 nk p.Gly227Val nk 43
Exon 6 ¢.709C>T p.-Arg237X H 10, 13, 19
Exon 6 c.810G>A p.Trp270X I 14
Exon 7 c.856C>T p-GIn286X F/D 6, 16, 54
Exon 9 c.1114C>T p.-Arg372X F/1 3,8, 10
Missense mutations Exon 1 c.107C>G p.-Thr36Arg nk 12
Exon 2 c.179A>C p-His60Pro G/D/S 16,23
Exon 2 c.179A>G p.-His60Arg S 7
Exon 3 c.275T>C p-Met92Thr F 8
Exon 3 ¢.298T>G p-Trp100Gly F 5
Exon 3 c.334G>A p.Glyl12Arg I 14
Exon 3 c.344A>G p-Tyr115Cys F 8
Exon 5 c.551T>C p.Leul84Pro nk/D 12,20
Exon 5 c.587T>G p.Leul96Arg G/W/UK 65,66
Exon 5 c.662G>A p-Gly221Asp UK 28
Exon 6 ¢.808T>C p.Trp270Arg D 16
Exon 6 c.812G>A p.Cys271Tyr F 8
Deletions Exons 1 to 12 Absence of transcript Absence of protein Caucasian 10,62
Exon 2 c.110-?7_232+?2del Unknown nk 10
Exons 2 to 3 ¢.110-?_390+?del Unknown C 67
Exons 2 to 5 ¢.110-?_662+?del Unknown C 67
Exon 2 c.164delG p-Gly55ValfsX31 W/CZ 23
Exon 2 c.221delA p-Tyr74SertsX12 F 8
Exon 3 ¢.276delG p-Gly93ValfsX39 G 54
Exon 4 ¢.391_405del plle131_Asn135del G 6
Exon 4 c.444_447del p-Asn149X F 8,26
Exon 5 c.464-7_662+?del Unknown G 63
Exon 5 c.483delA p-Alal62GInfsX8 G 6
Exon 5 c.488_497del p-Glul63ValfsX4 G 6
Exon 5 c.564_576del p-Lys188AsnfsX5 NK 3
Exon 5 c.566delA p-Asn189MetfsX8 G 6
Exon 5 ¢.619_620del p-Arg207GlyfsX9 D 16,22
Exon 6 ¢.663-7_825+?del Unknown G 63
Exon 6 c.734_737del p-GIn245ArgfsX10 F 54
Exon 6 ¢.771_772del p.Cys258X ? 10,12,14,25
Exon 6 ¢.795delA p-GIn265HisfsX24 nk 12,25
Exon 7 c.832_836del p-Thr279AlafsX17 ? 9
Exon 7 ¢.835_839del p-Thr279AlafsX17 F/C/W/G 8,9,13,25,66
Exon 7 ¢.966delT p-Val323CysfsX11 G/S 7,59
Exon 7 ¢.974delC p-Ser325TrpfsX9 D 20
Exon 9 c.1151delT p-Leu384ArgfsX10 12
Insertion Exon 7 ¢.885_886insT p-Pro296SerfsX2 G/D 16,32
Duplication Exon 5 (described c.625insG) ¢.626dupG p-Arg210GInfsX7 G 59
Exon 5 (described ¢.662+ 1insG) ¢.662+ 1dup Unknown Ch 45
Exon 6 (described c.745-746insTGTA) c¢.742_745dup p-Ser249MetfsX2 F 8
Splicing mutations  Intron 1 c.109+1G>T Possible skipping exon 1 K 44
Intron 1 c.109+1G>A Possible skipping exon 1 nk 12,25
Intron 2 c.232+1G>A Possible skipping exon 2 B/F 8,24
Intron 2 c.232+1G>T Possible skipping exon 2 nk 12
Intron 2 c.232+2T>C Possible skipping exon 2 F 8
Intron 2 ¢.233-1G>T Skipping exon 3 F/1 8,14
Intron 2 c.233-1G>A Skipping exon 3 F 54,68
Intron 3 ¢.391-3T>C Unknown® 1/F 3,5
Intron 3 391-43A>C Unknown” nk 69
Intron 4 c.463+6T>C Unknown UK 54
Intron 5 c.663-1G>A Possible skipping exon 6 I 14
Intron 6 c.825+1G>A Possible skipping exon 6 G 6
Intron 6 c.826-1G>A Possible skipping exon 7 I 14
Intron 7 ¢.1037+2T>C Possible skipping exon 7 D 16
Intron 7 c.1037+5G>A Unknown G 54

* b K& SGCE HHEYNC D XFH 5 %2 1F7- (Genbank ZHAELH] : NM_001099401.1) 6

*rs17166384
> 1s2272091

B=75Y), C=AFX, Ch=H, CZ=F=2, D=AFYX, F=7F2A, G=NY, H=NYH)—, I=A4AX)7, K=
E, S=tk7, UK=%E, W="x—ILX, nk=+H
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Psychogenic Tremor: Long Term Prognosis in Patients with Electrophysiologically-Confirmed
Disease

*Andrew McKeon, MB, MRCP]I, J. Eric Ahlskog, PhD, MD, James H. Bower, MD, Keith A. Josephs, MST, MD, and Joseph Y. Matsumoto, MD
*Department of Neurology, Mayo Clinic College of Medicine, Rochester, Minnesota, USA

BER/EEZFNICERBSNACOEATRBBZOELEH  Nnih, HEShDIBHEREICLDZENThNZD
EREIFPREZRE D, EEDOM Movement Disorders 13 12 8l (36%) (9 ELM Dfce HRET 5.1 & (&
Neurophysiology Laboratory CHEERSN/=INTDy Bl : 3.3~ 19F) DRFBERRE, REICKDEREE
i BE (2003 ~ 2004 F) [CDU\T, BRAKIE BEEZHSE~BEELASTMULEEIT 21 61(64%)
%E%M:“J—L/f:o 2007 FEICIF2REE WL, B  Thol HFWIDEHF (15%) (FBAICHEL, 46
BT 2EBERRARET O/, DEAMIREEERS  (12%) IIREMNBNTARICHELLZH, 36 9%)
nrgEe2foo55, BFNEB[EICEE L TEEBELGHSERICERIEASONEHL D, BIBEH
(53%) . EIEFRDPRMEIT S0 % (BE: 15~ 717/%), BRIGRENBELDIFZOLIBOHONENDILE
ZHIF 23 FITH D (7T0%). DEMTHDIENER BT, DEMREE SRS N DX TOERDFIIFFHE
RBIC THEXE (definite)] BEEIE 8B (24%), A  EAEIIBRICEN D/ (p = 0.037), EIEFHICHEER
geEMASL (probable)] B&EIF 16 ] (49%), [AJgE SNICDEMIRMOFRIIARTHY, KFEDEFTIE
Mh'%HD (possible)] BEIFIA (27%) THholze  2ZKiN'D 3 ERLIREIIEBLEVD, BEHLRDHD
DRAMIREICSHNEEQISRFARIIEATROON 1d,
feo 2 BIZEBRL 2FIN RIS DREMIRE S EERTS
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Table 1 O A1EHRIEEEZ 33 PIDR— X 5 A AHFIC 3517 & i EFEE

Clinical feature N (%) Clinical feature N (%)

Tremor distribution Other psychogenic symptoms
Upper extremities only 15 (46) Total patients 24 (72)
Upper and lower extremities 6 (18) Sensory 17 (52)
Whole-body 5(15) Balance and gait 927
Lower extremities only 309 Cognitive 6 (18)
Head and trunk only 2(6) Weakness 5 (15)
Unilateral upper and lower extremities 2 (6) Non-epileptic seizures 309

Factors exacerbating tremor Shortness of breath 1.(3)
Total patients 19 (58) Family history of a movement disorder
Psychological stressors 9 (27) Total patients 8 (24)
Fatigue 39 Tremor 4 (12)
Specific tasks (eating or shaving) 309 Psychogenic tremor 2.(6)
Exacerbation of coexisting pain 2 (6) Parkinsonian tremor 1(3)
Physical activity 2 (6) Facial tic disorder 13
Medication 13

Migraine headaches 1(3)
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B R—F >V EE D QOL

Quality of Life in Early Parkinson’s Disease Treated with Levodopa/Carbidopa/Entacapone

*Victor S.C. Fung, PhD, FRACP, Lilie Herawati, MD, MPH, Ying Wan, Movement Disorder Society of Australia Clinical Research and Trials
Group, on behalf of the QUEST-AP Study Group

*Movement Disorder Unit, Department of Neurology, Westmead Hospital, Australia

AHAFRDERISE, motor fluctuation AiEo7=< LAY,
BIREENEE A #H7E motor fluctuation A% 9 AN
BHoNd/N—F >V K" (Parkinson's disease; PD)
BEETRIC, LARR/N (L-R/X) /AILER/IX/ >
HHIRABEN L-R/X/ HIVE RINBEEICLERTES
DEEDE (quality of life; QOL) &ZeiET 2N EDH
Z@ 9D ETHD, ZHHEREAR_ESEA
ALz, 100/25 ~ 200/50 mgdD L-K/\N/ 7
JWE RNWNFZFL-RNN/ RS REZEHET 1 H
3~ 4EREEN, SFENEEEMFDIEER off B
M A8 BRI 0 ~ 3BT, DRFRITDRINES
184 5%, L-R/N/ DIVER/IN/ T H RV EEE I
L-R/N7 DILE R/BEISERIERICEIVULITT 12 BEHE
5Lk, EBFMEBILPDQ-8 K> THRMML 7=
QOL THd. BRBEHEERISE, Unified Parkinson’s
Disease Rating Scale (UPDRS) Part I (f5##&8E- 1780
[93), Part I(BE4EENE), Part I GEENEESN),

fluctuation M7 \EH

Part IV (&), Wearing Off Card TH#&s3L 7z, L-R
INIAIVERIN/ ZH R BREEETIE, L-R/X/ 7
JVE R/ 58T PDQ-8 X 77 ICERICIEEE A
EhBOS5NT- (FHE14L4KRA 2K, p=0.021),
RETZHICBERLHEIL, EIIEBHRAATRHS
niz W>>, ABBf%, J3I1=Z5—23>, A7 4
J7:vInt p <0.05 BEX:p=0.056), £/, L-
R/X/ AIVERIN/ 5 AR ETIE UPDRS Part
I (HEEEEE) AO7ICHBRICEELHENROD
n (p=0.032), UPDRS Part Il GE&FHaEHN) X377tk
EOBRMER—F—T1 > EIZH DIz, UPDRS Part
[ (F51PHEEE - 178) - [93), Part IV (&6HiE), Wearing
Off Card DERX A7 TIIBREIIRDONGEL Dz B
REENREE A #4750\ motor fluctuation M'&E F /IS
HIMIRHOND PD BETIE, L-R/¥/ AILE R/
BELUE L-R/N/ BIVE RN/ T2 5 AR ABEED
II5H Q0L ZerEL 1,
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EEDE (QOL), LRE/N (L-R/N) /AIVE R/, TUFHRY, BE/N—F2Y R,
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Q1. had difficulty getting around in public?

Q2. had difficulty dressing yourself?

Q3. felt depressed?

Q4. had problems with your close personal relationships?

Q5. had problems with your concentration. e.g when reading or watching TV?
Q6. felt unable to communicate with people properly?

Q7. had painful muscle cramps or spasms?

Q8. felt embarrassed in public due to having Parkinson’s disease?
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Lewy /MAH H septin 4 DOFEH

Expression of Lewy Body Protein Septin 4 in Postmortem Brain of Parkinson’s Disease and Control
Subjects

* **Lina Shehadeh, PhD, Georgia Mitsi, PhD, Nikhil Adi, PhD, Nanette Bishopric, MD, and Spyridon Papapetropoulos, MD, PhD

*Department of Molecular and Cellular Pharmacology, University of Miami Miller School of Medicine, Miami, Florida, USA
**Center for Complex Systems and Brain Sciences, Florida Atlantic University, Miami, Florida, USA

IN—F> 4w (Parkinson's disease; PD) Tl&, f#
RBREMICHEDT, Lewy JME (Lewy body; LB) &R~
BEODEEEAREN HDND, LB DEEBAD T
a-XULA2THhD, Septin 4 (SEPT4) (38K~ 75
DFDEREKRIES GTPHSEAT, LBHICa-~
XOLAVEHBEL TSI ENBELMITETNTLY
5, SEPT4 [FEBEZMICEa- XTI 1 EFEEL,
IN—=F2 (parkin) DEBLEDZEND, PD DER
J&IE (etiopathogenesis) |Cd51F2D SEPT4 DHDHIE
FHRBRENTE . INZERS, RAFCTIEPD EE
ERENRBREREDEIETEIEHE (substantia nigra;
SN) ERBMAICHINTC SEPTA Ea-2 XA DF
Rat@eIlrico BE 206 (BE 146 : =£ 6 6, &

iE B 4 #0 63.0 £ 114 7%, HF o 77.3 £ 7.6,

Hoehn and Yahr 7348 4.05/5) &, S#EFMIEEA
WHRMERE O 5 (B4 6 %L B, HLTRFER
80.1 £ 8.6 /%) ZXI5k&E LTz, Fold change (FC) T

REILIcEC S, EFEM PDIERITIIRENIRBERE(C
tE X, SNT?D SNCA (FC = 0.31, p = 0.00001)
HKU SEPT4 (FC=0.67, p=0.054) &zFEIR
I ZERICARICHLEL, RRETEAKTH O/
(SNCA:FC=0.49, p=0.02, SEPT4:FC = 0.32,
p=0.007), LAL, &FETOYMETIE, E550
ERLWREREICLENT PD BETZLRBHSNT,
FEBNLEERLLEEATIY, PDEED SEPT4 L a-
DRULAVEELICHBRIRERELJE 10 ELALEM
LTlVeo H2ld, HENBRSHEEIE PD BKICHSINT
SEPT4 L a-2 XL AUNIKILL U TFIVRIR/N
F—2%RL, BRICBEBL TSI EZSEAH TR
9 Do MIFEM PD OKRIIIG—TIILEL, B2DE
HBICEESDENHDIEEEADE, SEPT4DE
B3 PD BEICHBITDREZNENLD 1 DTHDE
EZaon, BERDHANDETHD,
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['8F] FDG PET & &o¢ ['8F] FP-CIT PET f##r

Functional Brain Imaging in Pure Akinesia with Gait Freezing: ["*F] FDG PET and ['*F] FP-CIT PET
Analyses

* **Hee K. Park, MD, Jae S. Kim, MD, PhD, Ki C. Im, PhD, Seung J. Oh, PhD, Mi J. Kim, MD, Jae-Hong Lee, MD, PhD, Sun J. Chung, MD,
PhD, and Myoung C. Lee, MD

*Department of Neurology, Center for Parkinsonism and Other Movement Disorders, Asan Medical Center, University of Ulsan College of Medicine,
Seoul, South Korea
**Department of Neurology, College of Medicine, Hanyang University, Seoul, South Korea

I AREHDMBEENE (pure akinesia with gait
freezing; PAGF) Tld, Efe™iREiZFEDIENVT <AHE
VPERLEEBELEDFBNERRNAOND, AN
ROEMIL, PAGF BEICBITDRERHHSSO T

PET (3 PAGF B%& 11 Al BEXIREERE 10 fITXEE
L7zo PAGF BETIS, EEWYRIKEREICLENFRTO
RAHAMET L TV, PSP BETE K BIHEREHE
TOBESMARBOONA, BISEREREDRIDERML

ZHIR/INI AEENEBEED L ZEETT DI ETH D,
PAGF & 11 6l ['8F] J)#OFAFJ)L0—2R
(fluorodeoxyglucose; FDG) PETFiR%, {714t Lk
MFE (progressive supranuclear palsy; PSP) MDuEJAE
MASNEE 146, /N—F2Y %K (Parkinson’s
disease; PD) && 13, @ExIR#MEEE 11 GIOFT
BER LU=, ["®F]N-(3-fluoropropyl)-2 B -carbon

THLRENBECENDEB/AFANAETL TV
PAGF B&®M FP-CIT PET FRR T3, MAIARKERZD
BUAANBEZICETL TV e SNODAEN DS,
PAGF &£ PSP [Z&EBICE—DREERFH AT ~Z
LZBITOREHICEIDIENTREND, LHL,
PAGF H'ERARMICREDFEZ R I ERICDONTIE, 5
BSOS DBRBNDETHD,

ethoxy-3 B -(4-iodophenyl) nortropane (FP-CIT)
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LOALEY) < ARE/HDOMMEENE, ETEEHRE, FDG PET, FP-CIT PET
Table 2 PAGF & DHE R T—4
Age at Disease Levodopa
Age disease duration H&Y dose Other medications

Case  (yr)/sex  onset (yr) (yr) UPDRS-III  staging K-MMSE  (mg/day) (mg/day)

1 T1/E 65 6 7 4 26 600 Pramipexole (0.375)

2 66/F 60 7 32 4 28 1,200 Pramipexole (3), Selegiline (10)

3 64/F 59 6 29 4 27 1,500 Amantadine (300), Selegiline (10)

4 80/M 75 10 8 4 28 1,200 Ropinirole (6), Amantadine (200), Selegiline (5)

5 82/M 75 7 10 4 24 450 Ropinirole (3.75), Amantadine (150)

6 70/F 57 13 36 3 29 600 Ropinirole (3), Selegiline (5)

7 68/M 57 9 23 4 30 1,350 Pramipexole (3), Amantadine (150), Selegiline (10)

8 76/F 68 8 10 2 30 0 None

9 32/M 76 6 10 3 29 0 None

10 78/M 71 7 12 3 30 1,500 Ropinirole(6), Amantadine (150), Selegiline (7.5)
11 75/M 69 6 11 3 29 750 Ropinirole (6), Amantadine (200), Selegiline (10)

PAGF =79 &L 25 M iediE, M =51, F =%, UPDRS- Il = Unified Parkinson’s Disease Rating Scale Part Il GEBJHES]),
staging = Hoehn and Yahr 534, K-MMSE =##[E3 kX Mini Mental State Examination

H&Y



SPMresults: .«

2

0

B. PSP < Normal control

Figure 1 ["F] 7 Aa74F > 7))L a— A8 TN EiRs  (fluorodeoxyglucose positron emission
tomography; FDG PET) Fifl, (A) Statistical parametric mapping (SPM) “C PAGF i3 & {d 3 iof e
%I d 5 &, PAGF HEH O MICH BRI TR 505 GEMIE p < 0.001 ZBEfiE L72). (B)
SPM T PSP [ & filt i 0l Ik 27 % LLi 3~ 2 &, PSP R O Wi {1 B ds & 0 S 0 TE AR, BTl
B, IR O T 2o 505 GEMiEp <0001 ZBfHE L72), [#F7—DMIE, www.
interscience.wiley.com D74 > A 2 TR v HE],
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Abstract
IN— 2 29 R D TR BB HE N9 % R BH R R SR B D
ISR ¢ ROt RS AR GV O R L ¥ 2 —

Effect of Transcranial Magnetic Stimulation on Parkinson Motor Function—Systematic Review of
Controlled Clinical Trials

*Behzad Elahi, MD, Behrad Elahi, MD, and Robert Chen, MBBChir, MSc, FRCPC

*Division of Neurology, University of Toronto and Toronto Western Research Institute, Toronto, Ontario, Canada

KHEDODEBIE, /N—F>V 2K (Parkinson's
disease; PD) MDEEHEI_IT T D RIERBESHIKIRI
(repetitive Transcranial Magnetic Stimulation; rTMS)
DWRZFE T ©Z & ThD, Medline, Embase,
CINAHL, Web of Science, Scopus X#tIEHRT—5 \—
A, Google Scholar #—&X—XX &R\ T Xt Z1&3R
Llee 1985 %F 1 B~ 2007 £ 10 BICEKKRIN/LE
BWREERABOOSL, EBREELZWLTELDZMA
TAORNIVICROTHE - LE21—L, ZHYERERL
7=z. Unified Parkinson’s Disease Rating Scale
(UPDRS) mE#tzV 3 v#iERELTREILIZ. &

IN=FJ R, ATT7FI)R, EEHEE,

HEBOTI VIV M A XZEE L, ABREREZLS
TO5DEFICONTETOICFTHE T D72, BRERTZ
72720 SE, 10 FDOEIER LB REGRAERN A &
THIOZDR[REB Do INODHABRDIERE T —
IWLIcEZ 3, SEEETMS & Cld UPDRS (CREL
T—058MITIUMFAZXHBOHONIH, BEK
HrTMS B CIIBRLBHMRABOONLEN Dlce &
AZTF I ZTIE, PD OEEHIRICH I DEEIKER
rTMS DB MEN RSN, EERE rTMS (3 PD D
EBEHRICH L TIREEAEIRN BN DT,

Movement Disorders Vol. 24, No. 3, 2009, pp. 357-363

HRE



Abstract

9[eOS Suney 9sBIsI( S UosUniIRd pau) = SYAdN
TAZHHE e 5L = Odd 1A "HAIER = IN ‘W=D T4 8 =8l "£¥ L= 1 "HIIER = LN FRINSHEHETEZ = SWLL 9[¥ds 1yeA pUt UYa0H = ABH ‘ML A ¥ —y/=Ad

IR

CfMO (AS) FEMah F Al ErAR) LT @ S¥AdN 3 [HIH M ad

01 + 8¢~

01 + 8¢~

0l + ¥~

LTl = L'LT

L'8 ¥ 0TC

96l * S¥¢

791 * 6'ST

Tl = 97CC

I'vl = 8%C

€9 ¥ 081

01 +

01 +

el +

691 +

9Ll *

9L *

el +

I'1ec =

el =+

YL+

(4%

Ndad

€Le

¥'SC

oy

Lee

§'9¢

oSy

Loc

L've

IIT 3red

IIT 3red

IIT ed

IIT 3red

1T Med

III Med

III Med

III Med

reloL,

III Med

III Med

TN ¥o1

TN ¥o1

[ejuoIjoIf

od4d1d
o1

0dd'1d
[exore[ig

od1d

Y1

TN

odd1d

[eluor

IIN

84

84

84

84

84

84

84

84

01

S0

0

Sl

4

Sl

01

[4Y

4

S

01

01

01

01

!

000C

009

0¢

00¢

001

00¢

000C

(194

09

001

0STC

LN %08

LN %08

ndino 9,0,

LI %011

LA %001

LA %011

LN %0C1

LN %06

L 1€0

LA %011

LN %06

HO

HO

HO

uo

uo

HO

HO

uo

uo

HO

3O

d)eIpawuuy

Q)eIpawuuy

Q)eIpawu]

M g

ow |

M g

ouw |

skep (1

ow ¢

M 9]

1

¥=<C

¥=<C

=1

=

=1

=<1

gl

S/L

S/L

s100lgns 71

01/ST1

€/S1

91/9¢

£1/€C

L9

T/L

LE/8Y

¢/L

v+ 8L

S'L

8T ¥ 9T¢

Y ¥ 0L

9

9

8'89

S9

Sv9

9°¢9

L'LS

L'19

1'S9

L9

LS

Iojel papullg

Iojel papullg

Iojel papulrg

IoJer papullg

IoJer papullg

IoJer papullg

IoJel papullg

I9Jer papullg

papurquoN

mnayonejo]
I ¢ #7002
“Te 19
maynejo]
11£00C
“Te 19
yongay[
$500C
“Te 19
o1330g
+1900C
“Ie 19
AQIBWO T
01700C
“Te 19
ugar]
21£00C
“Te 19
Ipay3]
6L00T
“Te 19
ow|Q [°p
,100T
“Te 19
ojowewIys
¢1€00T
“Te 19
2qeyO
91000C
“Te 19
I2UqaIg

SINLL [ea1
1958

Sdadn

SINLE

weys

1ae
SIyadn

pasn

s¥adn
Jo ued

g

[

(zH)
Kouanbarg

skeq  Aep 1od

sas[ng

Kyisuojuy

s1ojowrered QAL

snjels
3nip
ad

SINL!
Io)Je own
uonen[eAq

a3ess
A®H

uswom
/SN

(1£)
uoneInp
ad

(1K)
o3e
UBIIN

Surpurg

Apms

I OEGEAL VLY TI1qBL

31



Abstract

AHEEZIWT TR R— AT A VHFTIS—F 2 IRDIER IR
WEZM I TWS @ [12%] FP-CIT SPECToEICK 5
3 M D T —1 w 7% i s I 6] Gl

Parkinson’s Disease is Overdiagnosed Clinically at Baseline in Diagnostically Uncertain Cases: A
3-Year European Multicenter Study with Repeat ['*’I] FP-CIT SPECT

* %, #*Vicky L. Marshall, MD, Cornelia B. Reininger, MD, Moritz Marquardt, MSc, Jim Patterson, PhD, Donald M. Hadley, PhD, Wolfgang
H. Oertel, MD, Hani T.S. Benamer, PhD, Paul Kemp, MD, David Burn, MD, Eduardo Tolosa, MD, Jamie Kulisevsky, MD, Luis Cunha, MD,
Durval Costa, MD, Jan Booij, MD, Klaus Tatsch, MD, K. Ray Chaudhuti, MD, Gudrun Ulm, MD, Oliver Pogarell, MD, Helmut Héffken, MD,5
Anja Gerstner, MD,5 and Donald G. Grosset, MD

*Department of Neurology, Southern General Hospital, Glasgow, Scotland, United Kingdom
**Department of Neuroradiology, Southern General Hospital, Glasgow, Scotland, United Kingdom
***Department of Clinical Physics, Southern General Hospital, Glasgow, Scotland, United Kingdom

HIZDEEMIC KL DEREERENBRYLICHRLEL  F— ROBRKSZKD . —7, &

UBEMFTTIE, /N\—F>2V 2K (Parkinson's  W\&FsE 3 &0
disease; PD) MDBEIZKINRIEINTI\D, FFED
W\DEEMER TR PD & L CHRRARICSMU-8E

ReZi RO SN TLNVE
E*EL;&UE@&E%&T:LJE%L:
DLz, EEFMEBEELLT, X=X T4 VEFED
SPECT BfEDRESSUREEEZI—IVRRY VT —
D25, 4~ 15%DEETIIPD DU ELFFT D  NOBRKRSZEIE LR - &5 L7, 3EIChIZ) —&EDsF

BEFIRARBOHONEH Ofce BEESIITAOZNRY  fizl1/ 99 FIDBEICHINT, d—ILRRF VT —
747733 0w/ B EHtKIENER T, 2] FP-  ROOEEKRZMT (36 nB%) ICLEN, i DERMICED
CIT (DaTSCAN™, GE Healthcare) &Rl \/=1AE BRIREZIIIE N — 2 51 VBIC MR E Bl & MR Z

32

SPECT BIfIREIC L DM CERIREZMT 2 LEER L T2
REBEO/ Feld/NN—F 2V ZXLh'HoN, FHEES
Wi CHREEMZHDS/N\—F U ZXLD, HRENE
FELRVVRMEBNARBEDEEZ 3 FBICHIZVUE
RLEIZELTC, 36 hBEREDIKRT, HEENBEFRRE
BREMOSNTIVENWEER 2 2h, ETHIRE SN
CBEOBRRFHMZEZ 7L (=d-ILRXSY>

IN—F2) TR,

IN—F 2V ZZTLEBRBHILCHY, J-ILERS Y
5 — RDEEARZEIDREEIL 93%, 1FEEIT 46% TH>
feo TNUITTRT DRN—Z1 VD ['23] FP-CIT
SPECT ##ERDFIEEIL 78%, HEEIT 7% THD
feo ZFVVEBDHE (EEXLIIER) ICFAT D5
EEBO—HEIISH Dz (Cohen Dk =0.94 ~
0.97),

Movement Disorders Vol. 24, No. 4, 2009, pp. 500-508

['2%] FP-CIT, SPECT, SWEDD



| 199 patients and 3 healthy volunteers enrolled ]

23 with

— ow

14 witl
1 due

drawn before dosing

8 violated inclusion/exclusion criteria

hdrew for personal reasons
to symptom

| T=0 screening: on-site clinical diagnosis

l

—l T=0: 179 dosed and imaged with ['?®l]] FP-CIT

l

52 withdrawn

28 lost to follow-up
f—————+ 18 withdrew for personal reasons
2 protocol violations
4 safety reason

T=18: 127 dosed and imaged with ['%] FP-CIT

2 viola
1 med

28 withdrawn

4 lost to follow-up

14 withdrew for personal reasons
—— = 2 protocol violations
5 safety reason

ted inclusion/exclusion criteria
ical reason

T=36: 99 dosed and imaged with ['?*] FP-CIT

P_

T=0: 174 Blinded image evaluationt | | T=36: 99 video

gold standard diagnosis

102 Primary efficacy population:
L+ 99 imaged plus video gold standard diagnosis
3 healthy volunteers

P—

Figure 1 B&EMKO70—F +—h

b P REEOFRGICEY 5 PIOBRAAT TS 5051,

R 3 BleE .

Abstract

Table 2 36 » HER T (T =36) OT—IL NI L2 8— 2K (8738 HE) ISRz, X=X 54 2 (T =0)
& T = 36 DIEBIFES) X 2 7 & fii/X—F 2 A G IEFE D (AR

Probable PD (n = 66) Possible PD (n = 5) Non-PD (n = 28)*
T=0 T =36 T=0 T = 36 T=0 T =36
UPDRS 11 (4) 20 (11)* 12 (2) 12 (4)™ 6 (4) 7(5)™
H&Y 1.5 (0.6) 2.2 (0.7) 1.4 (0.5) 1.6 (0.5) 1.6 (0.5) 1.7 (0.8)
Anti-Parkinson medication” 31 (47%) 53 (80%) 1 (20%) 1 (20%) 1 (4%) 1 (4%)
L-dopa 16 (24%) 33 (50%) 0 (0%) 1 (20%) 0 (0%) 0 (0%)

T—Z 3 FEME (SD) 723 (%)

UPDRS = Unified Parkinson’ s Disease Rating Scale, H & Y = Hoehn and Yahr scale (D A 17"
# T=0&T=36 CHEAZLLALNS, p<00001, " =IHE (p>05)
¢RI 3 S 0.

b

FLTORL,

VAR RS (L-F7%) BPOMCHEHT S NP3 —F 2V RSO RN E RS2 T T2 AN ThH o7z WHRICTEICE T 2 HHUI A

33



34

Abstract

B S—F >V B HE ST EUVERRI AV E R/

R I

SHAIE VAR X/ v KOG ATO ZH 5 B

Double-Blind Trial of Levodopa/Carbidopa/Entacapone Versus Levodopa/Carbidopa in Early
Parkinson’s Disease

*Robert A. Hauser, MD, Michel Panisset, MD, Giovanni Abbruzzese, MD, Linda Mancione, BA, Nalina Dronamraju, PhD, and Algirdas
Kakarieka, MD on behalf of the FIRST-STEP Study Group

*Parkinson’s Disease and Movement Disorders Center of Excellence, University of South Florida, Tampa, FL, USA

BHI/N—F2V f" (Parkinson's disease; PD) B&
ERRIC, LRR/N (L-R/Y) /AIVERIN/ V5 H
REEI(LCE, Stalevo) & L-R/X/ AILE R/INGHEI(LC,
Sinemet IR) OEMME, L2, BEUZELEER TS 39
BEOZMEHERER_EGRABRZEMRL /. L-
RINEEERESTDREIPD E& 423 6)%,LCE(100
mg/25 mg/200 mg) /=3 LC (100 mg/25 mg) D
TH3E#FESICEERICE YT IF /. Unified
Parkinson’s Disease Rating Scale (UPDRS) Part
I (BEEFBNE (activities of daily living; ADL)) &K
O Part I GE&)EESH) HE R DEEDFIEEZFII=
(N UHFRE L CERDEZIMER) 2N
WETINTESLIEESS, LCETI7RA> N (12
#IRE= 0.84) BAGHERNEON (p=0.045),

Mean UPDRS total score

40.0 7

35.0

30.0 -

25.0 1

20.0 4

15.0

1 I I I I I 1 I 1
0 5 10 15 20 25 30 35 40
Time (weeks)

—— Levodopa/carbidopa/entacapone (n = 207)
=g Levodopa/carbidopa (n = 215)

Stalevo, T# AR, LARK/S (L-K/X),

UPDRS Part I (ADL) 2377 (p = 0.025), Schwab
& England M ADL 277 (B FOFHiE IC K D¥IE
p=0.003, #EEICKIDHE :p=0.0006), HKEE
ODEEEﬁi &% Clinical Global Impression (CGl) Z

7 (p=0.047) Tt, LCE TIILCICHENTERIC
ﬂE%ZﬁEﬂl%b“Eﬁ&)%ﬂf:o UPDRS Part Il GE&)&EN)
HDNIRBEMTEMICE S CCl ROAT7IIIEREIIH
Shigh ofc. Wearing-off /%I, LCE B Tl3 29 fl
(13.9%), LCE T3 43 %) (20.0%) IC@RHoN:
(p=0.099), 2F 173, LCEETIE 1161(5.3%),
LCETIE 16 6l (7.4%) |Z3Bsbonsz (p=0.367),
BLOETROBERIL LCEBEDIT SN ZH Dz LCE
DIERICHTDMRIFLC KWUESEL, BEESHEDIS
meEEBHONEN DTz,

Movement Disorders Vol. 24, No. 4, 2009, pp. 541-550

IN—F22) U5, %, UPDRS

Figure 3 Unified Parkinson’s Disease Rating Scale #5877 A7 [Part
I (HHAEGEE) 3 &0 Part I GEEYHE J7)), Last observation
carried forward 7% (R %2 ERTBIEE CTHISE) %2V, intent-to-
treat JMNIC I T 2 B 5B KOs S E DG Aa 7 (£
HERM®) %7197, UPDRS = Unified Parkinson’ s Disease Rating Scale
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Table 2 55 39 #4112 517 & H i D FIR 97Tl E H

Variable LCE (n = 208) LC (n = 215) P
Mean change from baseline in UPDRS scores = SD*

Part I mentation 0.2 = 1.61 03 = 142 0.820°

Part II ADL 3.0 £ 342 23 £336 0.025°

Part IIT motor 7.0 £ 747 6.2 £ 7.19 0.108°
Responder®, n (%) 133 (63.9) 121 (56.3) 0.086"
Modified Hoehn-Yahr scores, n (%)° 0.229"

0

1.0 0 (0.0) 0 (0.0)

1.5 40 (19.2) 36 (16.7)

2.0 21 (10.1) 29 (13.5)

2.5 101 (48.6) 89 (41.4)

3.0 18 (8.7) 36 (16.7)

4.0 2 (1.0) 2 (0.9)

5.0 0 (0.0) 0 (0.0)

0 (0.0) 0 (0.0)

Mean change from baseline in Schwab and England ADL scores = SD°

By rater —5.6 = 8.44 —4.2 + 7.36 0.003°

By patient -52+9.12 —3.8 +9.04 0.006"
Mean change from baseline in overall PDQ-39 scores = SD* 4.26 = 10.966 3.90 = 10.251 0.581°
Mean change from baseline in overall PDQ-8 scores + SD* 1.38 = 4.063 1.15 = 3.856 0.470°
CGI scores by patient, n (%)° 0.047¢

1 Very much improved 37 (18.6) 29 (14.0)

2 Much improved 73 (36.7) 72 (34.8)

3 Minimally improved 55 (27.6) 53 (25.6)

4 No change 20 (10.1) 28 (13.5)

5 Minimally worse 12 (6.0) 19 (9.2)

6 Much worse 2 (1.0) 6 (2.9)

7 Very much worse 0 (0.0) 0 (0.0)
CGI scores by investigator, n (%)° 0.625¢

1 Very much improved 20 (10.0) 21 (10.1)

2 Much improved 88 (44.0) 88 (42.5)

3 Minimally improved 62 (31.0) 63 (30.4)

4 No change 18 (9.0) 24 (11.6)

5 Minimally worse 10 (5.0) 10 (4.8)

6 Much worse 2 (1.0) 1 (0.5)

7 Very much worse 0 (0.0) 0 (0.0)
Mean change from baseline MMSE, scores = SD#® 0+ 1.40 0.1 = 1.51 0.332
Mean change from baseline BDI, scores + SD#® 0.1 =521 0.7 = 4.77 0.401

* ITT-LOCF %

b p TN D ANCOVA EF L (B{b=_—ZAF 4 LI A7+ 5REHIIEE) (&0 LS SEEi% L,

¢ VAR KX — (responder) (3539 D UPDRS a5 A7 (Part I (HHAIGEITE) J6 &7 Part 1 GRIYEESD)) H3R—A T4 “IH 5 8
RA VP PALRWAD U 7ciiE &E#.

$CpHIEE T AT 4y ZHRETMC LY U AR X — (responder) % Fe G- HEM] T LLHL,

¢ ITT-OC %H

op HELEHA Y ZE'TIUIC & O B S5HER T Lb g,

¢ LOCF i5IC & 22 &Pk p 4 H

LCE =L ARRIR/ HIVE RIS 2 X HRY, LC =LK E/8/ A7)V E K78, UPDRS = Unified Parkinson’ s Disease Rating Scale, SD =122
7%, ADL =H¥HA:358)/E, PDQ = Parkinson’s Disease Questionnaire, CGI = Clinical Global Impression, MMSE = Mini-Mental State
Examination, BDI = Beck Depression Inventory, LS =f/N "3, ANCOVA =IL5H5 47, ITT = intent-to-treat, LOCF = last observation
carried forward, OC =1BE&hEH

Table 3 AT D(TEDZ 2 IC BT 3 B & OHhED A2 (intent-to-treat-observed cases 5 [4])

LCE (n = 208), n (%) LC (n = 215), n (%) Total (N = 423), n (%) P* (LCE vs. LC)
Incidence of dyskinesia 11 (5.3) 16 (7.4) 27 (6.4) 0.367
Incidence of wearing-off 29 (13.9) 43 (20.0) 72 (17.0) 0.099

*op IR AT 4w ZETIOC L 2GR O, P AT 4 v Z O HEEMIIAEL L O ATELH 5. R LI 3
BOmIED S (last maximum likelihood iteration) (Z3£D<,
LCE =V AR RIS/ BIVE RIS/ X HRY, LC=VHR R/ )V RI%
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N A
DESIILIR

Long-term Outcome of Early Versus Delayed Rasagiline Treatment in Early Parkinson’s Disease

Y URRIC BT 5 rasagiline B G & RIS

*Robert A. Hauser, MD, Mark F. Lew, MD, Howard I. Hurtig, MD, William G. Ondo, MD, Joanne Wojcieszek, MD, and Cheryl J. Fitzer-Attas,
PhD, on behalf of the TEMPO Open-label Study Group

*Parkinsons’s Disease and Movement Disorders Center, University of South Florida, Tampa, Florida, USA

AAFTOERIE, BHI/N—+>2V 2% (Parkinson's
disease; PD) BEICH\T, rasagiline DREHRSE
EBEXRSDORBIEBREFEZLERI DI ETH D,
TEMPOEERICH VT, #EEE (404 ) ZHHPARE
&L Trasagiline #3549 28 (REIRKRE) &6 A8

F30)7°7t/T\%<‘—:_H§ rasagiline %59 58 (EIER
AEf) ICEREAICEIVMNIT-, FERERARICES

ML 7=#Ba& (306 ) (Ci3 rasagiline Zit#RBS L,
WBIZIH U THD PD ABEEL RS LTz, REBRDFL
(=SD) HpIE 3.6 = 2.1 &£, 5.0 FLA Lk rasagiline

fi (SE 1.1, p=0.021) 974505 16% (SE 5.7, p
= 0.006) T, rasagiline EIERIIARE LY £ RHIRTIARY
TENZRENROON . BELKBEDOHEERER
IIBETHOI2HDD, I RNTOIFRCREIFBED R
7 SEERREEE S WO RIF CTHh DT, PHARAAEE CIT
0.5, 1.5, 2.0, 3.0, 4.5, 5.0, 55 FEBDEFFT
UPDRS #& 27 D& (N\—t2 E1k) HBAIC
NEhofz (p <0.05), fthD R/NI AEENFEAHRAL
e85, RHAIC rasagiline ?Q%’&F;ﬁil‘*?“élc‘:‘c
EERS ICENTRIANA DERRN LB H N RO

RS SNWEBREIT 7T FICHhHOIce N—ZATA1
BFE LR L7z UPDRS #8& X 277 DZEALICEE Y SMIER
F19Z=d, 6.5 FEOERBHEEHR[ICHSNCT258

Nfco COMRIS, HRERBNREIISFHE PDLt_c7>«b
NOMERBADHRZE L AENEERMENEON
BT EHERLTCVD RN B D,

Movement Disorders Vol. 24, No. 4, 2009, pp. 564-573

Rasagiline, /N\—F>V UK, Ak, MiEFE, EEE68, MAO-BEZEXR

Table 1 N—X 51 ZIFDEHETTH - BiRAVIFE - TG L DFFE

Early-start

Delayed-start

Early-start group, remaining Delayed-start group, remaining
group, ITT-OC at database lock group, ITT-OC at database lock
Characteristic (N = 266) (N = 114) (N = 138) (N = 63)
Mean age (=SD), yr 61.0 = 10.8 61.0 = 10.1 60.5 = 10.8 59.6 = 10.8

Sex, % male 61.7 64.9 67.4 66.7

Mean PD duration (=SD), yr 1.0 £ 13 1.2 15 09 = 1.1 1.1 =13
Mean total UPDRS score (=SD) 253 = 104 24.7 = 10.8 245 = 11.6 21.0 = 8.9
Mean Hoehn & Yahr stage (+=SD) 1.9 £ 0.5 1.8 + 04 1.9 £ 0.5 1.7 = 0.1
Mean years in study (range) 3.5 (0.0-6.5) 5.6 (4.6-6.5) 3.6 (0.1-6.4) 5.5 (4.7-6.4)
Median years from start to addition of dopamine 1.5 2.1 1.8 2.5
agonist or levodopa

% of subjects who received dopamine agonist or levodopa® 65.8 83.3 70.3 85.7
Median years from start to addition of levodopa 4.1 4.3 4.2 5.1

% of subjects who received levodopa® 46.2 69.3 442 55.6

ITT-OC (¥ intent-to-treat observed-cases H[H % &k 9 %,

FLITBHARRE & B RIARE O BB R &0 LORME 2 il 2 B8, 28Tl g, 273V
HAEFREDLNLE ST,

L= ATA W BT EF TOEEOR A NRET 5,

—ERTE X P RE R VI, BRI



Improvement

90

80

70

60

50

40

30

20

Mean % Change in Total UPDRS

10

Early Start
Rasagiline 1 or 2 mg/d
(n = 266)

Early Start (cont’d)
Rasagiline 1 or 2 mg/d
(n =248

6 mo

Recruitment and Randomization

(N = 404)

Placebo
(n=138)

Delayed Start
Rasagiline 2 mg/d
(n=132)

6 mo

Open-label Extension
Early-Start Group
(n=198)

Up to additional 5.5y

Open-label Extension
Delayed-Start Group
(n=108)

(n=114)

(n=63)

Abstract

Placebo-controlled
Phase

Active Treatment
Phase
(N =380)

TEMPO Completion
(N =360)

Up to additional 5.5y

Database Lock (N =177
still being followed on
rasagiline up to 6.5 years
from starting rasagiline)

Figure 1 TEMPO il 35 & NIE S MIER B D 79 1 > & intent-to-treat H2[HDPiHRH FE K. TEMPO ilBR DIHID 6 % HIH
BBk (X rasagiline 1 mg/ H, 2 mg/ H, @7 7RCEHOFI LRIz, XD 6 » AL, ZhETTI7LR285SNT
WA IC b rasagiline 2 mg/ HZ#:5- L7z, TEMPO sdBifé 1'%, JEE ML RadBRIC & S0 L 7o 857 12 (324 %) rasagiline 2
mg/ HZ2R5H L7z, Ly L7 e b a—bdGil#, 2000 4 6 H~ 11 ADRIC T RTOYERE A3 rasagiline 1 mg/ HE G ICAH X
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Abstract

FiFEPE REM MEHRTT BRSO R & LT o R iR

Odor Identification Test as an Indicator of Idiopathic REM Sleep Behavior Disorder

*Tomoyuki Miyamoto, MD, PhD, Masayuki Miyamoto, MD, PhD, Masaoki Iwanami, MD, Keisuke Suzuki, MD, PhD, Yuichi Inoue, MD, PhD,
and Koichi Hirata, MD, PhD

*Department of Neurology, Center of Sleep Medicine, Dokkyo Medical University School of Medicine, Tochigi, Japan

M REM (rapid-eye-movement) BEIR{TEIEE
(idiopathic REM sleep behavior disorder; iRBD) £&
@ﬂi%ﬁ%“ti IN—F > 9F (Parkinson's disease;

PD) ¥ Lewy /JMABERAIE (dementia with Lewy
bodies; DLB) B&THAHSNDDEBEREIETLTLY
%, AfFETlIE Odor Stick Identification Test for
Japanese (OSIT-J)) ZFB(\C, BHAAD RBD £& 48
B, PD B & 21 B, BA 2= 4 B AR B 4 07 0% /i 1% 3%
(obstructive sleep apnea syndrome; OSAS) £#& 34
FIDIRERREEZEHMAE L /=o OSIT-J DX O77&HIZ 0 ~
12 THD, BRBEDMER, OSIT-) RA71FIRBD £2&H°

49+28, PDE&EN 4828, OSASEEN' 9.9
+ 1.4 CThofco OSIT-JRO7 85 %Hhy bATVEE

L7z%E, IRBD &&E& OSAS BEDERICHITDREE
I 88.2%, FEEILI83.3%C, PDE&EL OSAS &

ZOHEAICHITDREEIL 85.3%, HEEIF85.7%T
ol HEADIRBD BE&E PD BETIIREEEH
BEMMET LTl Ve, SEIDRERM S, OSIT-) FBEIC
SORBEZANT ICERBCERECE2HELIEREE
TR 1 Lewy IMAFZRZ S IRBD DERRIEEIZRE L
TERATHY, BRAADSHESREISELICERTED
ZENTRBEND,
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REM FEERITENEE, /\—F2 V0K, Lewy MEAMESE, REEE,
Odor Stick Identification Test for Japanese (OSIT-J)
P<0.001
I 1
P<0.001
1
12 = ssssne
11 o ssaee
10 = . Assasss
o O=l ssssss sen o EEEIGR
B 8= ssees . L]
8 7 = .e .
- 6= aee see .
|L 5= assasaa ssee
a 4 = T XY (XY
®) 3= sscsese .
2= T T Y] L X
1 sene .
0 —1 u T
iRBD PD OSAS

Figure 1 %57&1E REM WEHR{TE)FEH (RBD), 7 $—F > i (PD),
PHZENE MRS JENT LR A TEE (OSAS) HEFDITED A, Odor Stick
Identification Test for Japanese (OSIT-J) DFEF A7 DA%
R BRI,
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Rate of selected answers (%)

&
o W M not detected
&
6‘\0 [ unknown
1 wrong answer

[] correct answer

Figure 2 PAZEVEMENRIF MEMPUAE AR (OSAS) ¥ (34 4) D
OSIT-J] DFIEHD BT R, FEHO RN E2RT 80% % # 2.
TW /e, 72720 OSAS BBETlrk /¥ (765%), A>T AINY
(70.6%) , X B> (67.6%), A# (59.5%) D 4 THH DFEHHMED >
726

Table 3 iRBD %5 J: 78N PD #5 D&% A HDEESR (%)

Abstract

Correct
answer Wrong answer Unknown Not detected Sensitivity Specificity
iRBD PD iRBD PD iRBD PD iRBD PD iRBD PD iRBD PD

Sweet odor

Perfume 43.8 429 375 42.9 10.4 9.5 8.3 4.8 56.3 57.1 100.0 100.0

Rose 29.2 47.6 37.5 38.1 31.3 9.5 2.1 4.8 70.8 66.7 82.4 71.8

Japanese orange 37.5 19.0 39.6 76.2 16.7 0.0 6.3 4.8 62.5 81.0 67.6 66.7

Condensed milk 31.3 333 354 42.9 27.1 9.5 6.3 14.3 68.8 66.7 70.6 61.1
Spices

Curry 72.9 71.4 16.7 14.3 8.3 4.8 2.1 9.5 27.1 28.6 100.0 100.0

Roasted garlic 52.1 429 27.1 42.9 16.7 9.5 4.2 4.8 47.9 57.1 94.1 94.4
Rotten, excrea

Sweaty smelling socks 479 52.4 41.7 38.1 8.3 4.8 2.1 4.8 52.1 47.6 85.3 83.3
Gas, smoke

Cooking gas 39.6 333 375 524 18.8 4.8 42 9.5 60.4 66.7 82.4 73.5
Wood, grass, herb

India ink 41.7 19.0 16.7 28.6 25.0 23.8 16.7 28.6 58.3 81.0 88.2 83.3

Wood 31.3 333 27.1 23.8 229 14.3 18.8 28.6 68.8 66.7 529 47.2

Japanese cypress, “hinoki” 333 429 27.1 333 313 9.5 8.3 14.3 66.7 57.1 76.5 77.8

Menthol 333 429 229 28.6 354 23.8 8.3 4.8 66.7 57.1 88.2 91.7

;tEIZISA iRBD u%’ 48 #l& PD HE 21 Hilic

S
REEZI, WL AR

HFRDH H A7z iRBD ! % J: PD HEDEIGTH S,

fhﬁr# H%ﬁ#ﬁﬁ‘ﬁ%ﬁ IE%’C?DOK’ OSAS BEDEIGTH 2,
iRBD %%lﬁt REM MEARFFENRE S, PD =/%—F 2V



40

Abstract

MR BEAMN SR 220 o R—F 2V B HICBI LI AF
AT DERENRE—2 VAT WY ZHEHRE T A

Clinical Pattern and Risk Factors for Dyskinesias Following Fetal Nigral Transplantation in
Parkinson’s Disease: A Double Blind Video-Based Analysis

*C. Warren Olanow, MD, Jean-Michel Gracies, MD, Christopher G. Goetz, MD, A. Jon Stoessl, MD, Thomas Freeman, MD, Jeffrey H. Kordower,

PhD, James Godbold, PhD, and Jose A. Obeso, MD

*Department of Neurology, Mount Sinai School of Medicine, New York, New York, USA

THARDERIL, /S—F 2V AREE 34 fl=mREIRER
ZEEBEE (—fhicY 4 KF— (12460, —f@
Hrz) 1 REF— (11 6)) FRETSERE (11 46)
ICERERICEIVET, DRFRDTEHAIDIETH
Do N—XTA V&, 3, 6, 12, 18, 24 hBED
FERICETARE AT, [EERIRER off]l #8 (Bl
BORINIVHFRBEEN S 12 FBE) KU [EMH
best onl| #f (HHEERIC M/ VHFTEEETT, R
NBRADIFE) OFREERERL. BELILETH
T—T73IEFEE/ERLL, SETT 1 2OMREN
BRITUTce N—2 T4 B [ZER) best on] HID R
FRIT7 ([E¥onl BBDDZAFRTT7) Hi 1 flER<
2RI THESIN, ZORITNITNDOZZRICEEFT

FHOONIz, BEEIIBN Do N—TA VBT [E
BRLER off]l IO X327 ([ off| HAID X
F3I7) FEDBEICELROONGEN Dz, BIERIT
23 GBI 13 BIT [ER offl HIDZZFRZTHERHS
nich', 7o R TldsRdonEh oz (p=0.019),
1 RF—DRBHEREE 4 R F—DBIEED D XF2X 2T D
ZA7ICIFEFEN DIce [FERonl HIDD ZF1D7
IFEELTE2BMTHBRERCHOIZDICIIL, [FE4
off] BB ZF 2T I TRORIEEEEEENZ L,
D BAERAIICFERET D/S—F Y Z X LDEBHSN
o 11818, [E3offl BN RF3 27 I3SHEEICH
Sh, BEMOTHEMEDZXF21277 (diphasic dyski-
nesia) DEEEDEEZEZHND,
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LOALE)  PRIEREMRARE, N—FV R, DAFRIT
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Figure 2 3 DOWRFHHHICIIEALI N/ EFH ORZRBRICBT S
8% on) W] () & T3ERh off) W] (b) OFIDAF AT AT,
(350 on) WD AF AT 7 227 OEAGITILEIA/NS WL 2 &2
Hafzz\v, JAuSIL, TEER offl WO Y A% 227 3B
DATHEEN, 1 NF—DREL 4 RF—DREE ORICHE 2325
hotze TN of IO T AF 20T 2713 12 » HEhk b L,
ZOBOBALIZ AL NG D ST,
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