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Abstract

In the present study are presented the results of neurologic, neuropsychologic and
neuroimaging examination of patients with ephedrone encephalopathy caused by abuse of
home-made manganese-containing narcotic drug called “ephedrone”. Ephedrone
encephalopathy is a neurological syndrome characterized by complex of levodopa non-responsive
parkinsonian and dystonic syndrome with an early onset of speech disorders, postural
instability and gait diorders. Neuropsychologic, neurologic, speech examination,
videooculography and brain MRI performed in all patients. According to MMSE significant
cognitive disoders was not observed. Based on retrospective data extracted from patients

medical records on MRI, at the first examination in the acute stage of intoxication, pallidal

hyperintensities on T1-weighted images were found in all patients. Conversely, MRI examination
within the scope of study does not show substantial abnormalities on T1-weighted images which
is more likely to related to the elimination of manganese from the brain after the stopping of
ephedrone. Correlation between severity of clinical symptoms and MRI findings was not

revealed. A distinctive alteration of speech has been reported in patients suffering from
manganese-induced parkinsonism. However, an objective assessment of dysarthria as well as
oculomotor diosrders has not been performed in ephedrone users. A distinct variant of mixed
dysarthria with a combination of hyperkinetic and hypokinetic components representing the
altered motor programming of dystonia and bradykinesia in ephedrone-induced parkinsonism
were revealed. In ephedrone-induced parkinsonism a prominent mixed hyperkinetic—
hypokinetic dysarthria occurs that appears related to marked dystonia and bradykinesia and
probably reflects manganese induced toxic and neurodegenerative damage to the globus
pallidus internus and substantia nigra. Patients with ephedrone encephalopathy showed slow
and hypometric horizontal saccades, an increased occurrence of square wave jerks, long latencies
of vertical antisaccades, a high error rate in the horizontal antisaccade task, and made more
errors than controls when pro- and antisaccades were mixed. Patients with ephedrone
encephalopathy present extensive oculomotor disturbances probably due to manganese-induced

damage to the basal ganglia, reflecting their role in oculomotor system.
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©S M3MWMINGMOME0 364309006  TgRsligds s193g9 BoGoMS 02039 LJgLol, sLo3ol s
396500 gdol Mbol dJmbg 30 LozmbGHMmmm, xsbdMmge 353096GT0.  Bo@oMgdmends
3309350 Bodwoengds dmg3;3d 8mdMmsMdIms dmdwom d0dEobotg 9350g09dd0 d0y39MM
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LoOABMLGHO3M  300GHIO0MTgd0,  goba3qLEBW3MS  FodsMMMEgdgdo  Jgdmdo
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2.1 989MMbMwo 963953335000l J30EIIOMEMYOMO S J0O0M3500MmygbgBHo

Lsgzombgdo

3obmwo 50 Fgwo bslosmgdms 306MMLmEMmaool, 03MbmErmaool, dmeg3MEo
d0Mm@Mo0l, BsdgEoEobm g9b9BH030L s bggzdmmmaools dmdoxbszg olLE3e0bgdols
U600 29630005609d00. A5Pbs Bgz3MMEMAO0MMO 5350 JOGOOL OIFbMBEH03ZOL sbocro
d900m©yd0.  039bmmyosdo  doofigmwo  (o®mdoBgdgdol  F9gRe©  OIY0bEs
390G MEmo bgM3mwo LobGHIIol M350 IHB0sHJIOL JoMOMsO oM A9bgBMGO
8999603930 s d904dbs sbsero LIMOBIEM  3M35G9BHYO0. M39bsL3bgro 25 ol
396853cmdsdo 8903wy 930930MH0  JEAMIMYMdS,  J9BBES sboo  93509d9d0,
OmIwgdog  bslosmgds boM3mo  LobEgdol ddodg o Dmaxgd 89999393500
©H0569000, 855009 JoELO, 3MOMbMWO 53500930, 50IMbgbowos bgmzmwo

LobBYIob B3JBIO0MWo s 306MLbwo  0bg3gdEogdoL sdma(j3g30 sbowo sa9gbG9do,
0©96G0x80E0MJOME0s  sbogo  g9bgdo. dmwm  sofiergmmol 496353 mdsdo
6936 ma0m6 365JGH03580 4obdoMmEs bse3mdsboom s GHmJuozmdsboom godmfzgmero
693Om@Mmaommo oM gdgdo,  MHMIWIdo3E  JOMOMOIPI®  ZI3M(B3ILIOI0S
SboasBMmgddo s FoMmdMmoyagbl  9bsdgMmM3IMBOL  BHMOR0IME  MgoEomdsl. 21
15993996900, 5AMLOIZ3Egm 93MM30L 39469000 FoMM 2o36MEYEGds 33Mm35 BsM3MTsbool
Lobgmdsd, GMIgEoE 93930060 JdS  9BIOOMbOL  godmygbgdsl, bogzmogMgdol, Mol
99Logdbgaso  290moygbgds  BLY3EMIBJEMobo  (Bgol  aModol  Lsd3MGbowrm
Lo3Mogdgool 89950096 Md580) o 39¢owdol  39MmBobysbsdo. Logo®nggermdo
Bs63mBH030L gl Lobgmds 90-0s60 Hergdol dmerml 99dmz0s s Bolo Asdmygbgds dmeom
SoPgmEol  496353@rmdsdo Lo3domE obdoMms.  Yym39wEMowmo Byzdmemaom®o
30603760 305d3H03d 3Hs3YmRL, MM 053800 s bgwdobsfizomdo bsGzm@ozo
doosh 253039 gdMEos  BgabL  LoBmsmgdsdo, bmm  dobo  sbdpgzo  9.0.
»JBIOOMEMWO*  356306LMmboBTom  2ob3oMmmdIdMwo  LodgoEobm, doMmgbmmo o



bmEosOHO  EMFsGHODT0  LsDBMYPsMdOL  FogH  VLMWEHMMOE 9O MOl
39356Md09M9g00. 993500900l LMEFOSW OO EMSTIBHODBAL 2565306MHMBIOL Ol Q56M9TMYdY,
M 6563m3sbool dgomo  MHgdoLool 30MHMdYdToE,  »IBIVOMBMEO®  356306LMmboBIO
3B sBMS 90530560l 3d0dg Mbs®T)HBLMEOMEMdOl JobgBo bgds.  9BgEO™bMwo
6563085605 @5 olo Ms6dg30 565356930 356306LMbOBT0  LoyJoOrN3geMBM30L GO~
960 360336900m3560 3GIMdEss s Fob Tgufagersl oo 3608369 mds 9boFgds s
Q593500900 BN oGO GH™ ©0536mbE030L QS 93MbsEMmdoU, 565090
6560910 MOMYMdOL  JoOM30L s 3609396300l  IgoMmEgdol Fgdwgdsgzgdol dobboon.
»JBIOOMB0 5MOL 3MLEIMME 306MMdYOT0 ITBIIIME Bos®3MmE03Mwo BogmogMgds,
OHdgwog Homdmoabl  dgm3s@ombobl. (36mdowos, HMI gngM™bo, dolo 3Mg3mOLmGmO
995390060b0L  Abs3Lo©, FoMTMoAIBL 9330603000 Lod3sEHMI0dgB OO  dmddggdols
dJmbg  6030009MHgdsL,  GMIgeroi  bgl  Mfymdl ™30l BH30bdo  39¢)gdmersdobgdols
39905309983 g0sL. Jodo®mo LEMWJEHIM0LE J50mB0bIGY, 9BgEOMbo J09g3Mmm3690s
5053945006900l xamaL. 9539060mbo  (3gm3530mbmbo)  dBs©EIds  9BRgEMOboL b
1LY3EMINRIOMOBOL 56330l Fggas© 390 dols 39MHBsbysbsGHol @s daMOL dggo30L
399mygbgdom.  9xugOOMboL s BLYZPMIRIEOOBOL JoLOPVIISI SO 45dM0YgbgdM©
91839060060, o8 9BRgEOMEMwwo bs6H3MIsbools LobdoMmol BOHOL AsdIm  gBgEmObo
50mg0m  0gbs  930LRBIE0  OY0o30ID  SBM05dgddo, 80GHMI  9BRJOO™MbOL
1LYI3EMINRIEMOBOL  FoLoMgds  25dm0yYgbgds 2530990l s AMO30L  LYIFMObSEOM
Lbbgoolbgs 990003509630, HMIWII0E BoOMOMEO 293M3EILJOI0s S bgendobsfigromdos.
Bom3mBH03mwo  6030009MHgd0L  IMBEBHIOMEO  ITDIIOOL  B19393BHJO0  SWZOWSE
dmbo3M3909ew0s 063HgMbgEdo.

22 98900mbmmo  gbzgBowm3soools Jwobozgmmo  ©s  bgo®mysdmlisbgomo
3sbsl0sMYdMgdO

WOoBHIMGHMMsdo  8mbs3gdgdo  9BgEMM™MbMmo  0bGHMJLogsgool  dglobgd  3oM3geo©
399mbhbs 25 {ierol (ob (Schmidt et al, 1990). d90amddo  JOMbozmeo 9i3900M™bmwo
06@™dbogsgool  3wobozMmo  LwGsmol  smgds  dmbs O bsdgoiEobm

0B JOGHMEST0. dmem (engddo Lbgosbobgs bsdgoEobm §mMbsegddo godmd3zgybos
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063m®3s305 989OMbMo  Bs®3mBsbools  3wobozmGo  Fgdmbgzgzgdol  dgbobgd
365060090, BGHM™bI0sb,  sBH30006,  OMLgMOEI6 s T  TmEOL
Logo®mzgermesbsg (Levin et al. 2005; Cersosimo and Koller 2006; Sanotsky et al. 2007;
Selikhova et al. 2008; Stepens et al. 2008; Sikk et al. 2011). 939EOHMbEMEO bsGHZMIsb0S
bobosMYdS BLOZOJMMHO HTMI0IdGdOL LGSR0 Bsdmygswodgdom, GMIguwlsg 0sb
b3l 3oeodol 39MTobsbsBH0 o8MfI3gE0 Mo30L 33060l MMYBMWO IBOsBYds -
99 “989060mbMwo” 356306bMb0BI0, HMIgog 0393l SHsEIRIBM©s FBMToLBsmosbo
dmlobegmdol 30BoIMO s bmEoswe IHBII3EHE0L. Bygdmmwmyown®do Lobp®mdol
30b0o3me  bMHsmdo  MIoboMmgdl 0503069 0s,  MYEMM3MLogdo  fod3939000,
©OBIOME05, BosOWOL BM6J300L FMIWs, OLEHMbB0S s JIMEOWMO WSO YOMS.
S5Lsb0dBsgos,  MMI  ,983900MmbMo“  356306LMBOBIOL  Lod3BHMIgdo,  Lbgs
9JLGHH93060500MWO 99350 JOJIOLASD  goblibgoggdom, 9  9d399dsMIGO06
W9Y3MEM3sN0  I3MObIMdSL.  9BgEM™Mbol  253mygbgdol  d9fyzgBHol 9999y
6936Ommaommo  Lod3GMsG03d>  BmYxgH  LEAHIBOWODBPIds @S  FGLedEgdI0
69309L0MOEIL 3093, DBMAogeo  Fgdmbzgzsdo 30 goboa®dmdl  3OHMYMmILOMYGOSL.
WOoGIOIGHMMST0  SOLYOIMAL  FMbIBEOIOJd0 0dol Tgbobgd, ™I 30bozmdo LyyMsMOl
10ddodg 296306MHMgdMos 9.4 ,IBIOOMBMEOo LEsgom™ (Levin et al. 2000), omdgs B39bL
365403590 5OLgdMAL 9653560 9B9gOMBME0 BEg0L AJmbg 3530963900l F9dmbggzgdo,
30350 99blbgsg9dmeo  Loddodol  Jobozweo  Lod3EGHMIYPom.  ,9BIOOMBMEO
356 306LMmb0BIoL 30EObIMYMBS PLILLWIMIOM 56 5MOL 1s3doMOLs© Fglfogerowo, slg3g
0bM3z5605 980  53500gd0L  3500MygbgHB MO  Fgdobobdog, 96  SOLYdIMBL  I39BOM®
Bodmyo0dgdmeo  LYI3MEbsEm  M93mT9bI(30900.  9BIOOMbMYwO  0bEM™ILOZs30s
0960m596L MOl 3MIMBEIGIL  SboEsBOS  FMLsbEgMdOLs™M30L, Fomo MK sbob
£9369d0Ls s oo I3MGbswo 9Jodgdolomzgol Imgwls s0dmbisgugo 93Mm3sdo s B39l

930996580(. 356356m30L 99339000 3MBEHIOMO bs3MmEH039d0L godmygbgdols F9gaS©
39630050900 HMJLoMOO  GBE3IBIWM3sM0S  30M3gs©  SPHIMHOo  odbs Bl
L5393B0gHM WO BIOIGHMEMSTo. OHMLAs 3936096905 50HgMgL 9b39IBIW M350l LYIMSMO,
OH0dgwog 3606037900 808obscgmdom dlgoglio ogm Bsbysbmdoom godmfzgmaro df3s39 6
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JeO™bozMmo  0b@mdbogzsgools (Schmidt et al, 1990). 956500y bmdOO oym, ™I
3569986000 2odmf39Mwo 0bFHMJL03ZSE0s MZ0MIMPIOMES FIMIOML  MsbSTIOMIGOU,
(I gooi3 9m03m398bgb dsbsbmaL s s1939 gargd@BHMMTIgMMIdEOL . JOmbogmeo
06@mJLbo3s3ool @OHML Lod3GHMIYPI0 F305MPYdS MsbIMBMdOM. Brmlio Bgzdmemygdol
50f9mol  dobgzom Lod3BHMA5BHOIOL 396300l F5®IIO  HTMIOWYIYO0S
65600300  dmbggmowo  Bsbyobmdol  MomEabmdsbg, MmMAb0BIdo  Fobgsbmdols
dmbggMol B0y, s dbg3g Fobgaobmdols  IgEHedMEoHBIoLl 06030 YSXMG
d9Lsderm 396930319050  ©IBIOT0BOMPIME  MH30L9dYMd0gdbg. (Levin et al. 2005).
JO™bozMmo  dsbgobmdmemo 0bEGHmdbozsgoolbsdo dodmgbow BmyogHm  2sdm 33193530
5009000 0gm, MMI ©gooGHTdo dgbodegdgeos  50dm396gl BLodm@GHwemo 3GmoM™mdo
35¢0) 30653008 s )3939 BLOJMBoL Lsboo (Cook et al. 1974), Gog gbodegdgeos
393000 90MmIL  3MOEH0ZMLEGHM0OWMW  SEATBBId  9dBH03MBIYY  ©MFBST0bgOYMEo
350MbO»MFG0go  3mbGHGM@ol  dmdwsl,  D2-m®sdobydammwo  3Gglobsglvyero
©9393G™M900L by gdBHoMo IMP3930L Tggad (Schmidt et al. 1990). s9350gdOL
36OmyMHgLoMYGOILMID  gPMO©  3woboz®  LMEOSMIo  MI0BoMHYIL  356H306LMBOBAOL
LobMMTo, GOMIGLS3 bdoMo b LIzl  OLEMbogdo s  Fomzwmbogdo.
IB9OOMBMEo  9b(39B5WMm3m00l dgdmbgzsdo 356M306LmMboBIoL Lob®m™do bolosmgds
MOIbH030 ©IdOMEHO0m, 3MBEHWOMEO IMPN3H3900M, HMIWIO0E SOMIME 9B35Bg 0B9bL
05365 BosMEol IMIom s I3MPOM3sL 3M9356M5BHJO0L J0dsMm MHBOLEI6EHMdOm.
dmbggbgdol  BHMYImMo  bgwgddo 083059 MOl SEHIOOowo  Fsbyobmdmemo
35630B6MboBIOL  OML, 2oblbgzeggdom  3MbGMEeMo  GHGMYIMMOLYSE,  GMIgwos
b5305m bdomo Lod3d@mdos (Levin et al. 2000; Gwiazda et al. 2002; Kim et al. 2002; Ono et
al.2002). O @oGIOsGHMmsdo  s0fghowo  9x3gOMbmmo 96z Mm3smool
09d0bg9399do,  oLEBHMbo®o  Lob®Mmdo  doMomso  HeMImygbocro  oym
OHI60dMEsMo BmOIom (9.§. ,oLEHMboMMO Vodowo®) s BHIOFOL oliEmboom
(0.9 »059¢0ldsy3500 LosMo®) (Levin et al 2000; Levin et al 2005). ms30L G30b0l

35260 WO-M9HBMbIbLY  BHMIMYMR0sDY 39BN Y39gws  dgdmbggzedo
390m3wgbowo oym 303960H0b3FHgblomemo Logbswrgdo TI1-dgfimboer 950880 d3O MO
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d06MHmM30L 9905 MH0  19AIBEBHOL @S Tsg0  LYPBLEIBE0OL  MgBHO3MEMMo  Bsforol
36Mm9d3osdo (Levin et al 2000; Levin et al 2005). &Gl o@gcodMsdo s©fgOowwos
35625699160 06@MJuo3s300L dJmby 3530953HJOOL 030l 33060l 3oEHMIMORMEMYOMGO
3990330093900 o, 91939 9939M0896G Mo 3bM39WgdOL 33060l 35EHMIMORMEMYOMGOO
565¢0B0, MMIJWmOE 3560963 JMIXMMOE 3000900096 Bsbyobmdols JarmMol 30 ol
3968530™d5d0. 50F9IO0WO 3500MINORMEMYOMO0 331093900l 9JRO© odMm3zwgboo
0465 33060l Jumgool LEHMMIBHOMWOo EsHB0BYOJO0, OMIGdOE A9TMOboEJOM®S
BgoM™bgdol  Mom©abmdol  Fqd3oMgdom @S  grombol  J9b30mMgd0m. dbasgLo
LAHOMIGHMYONMO  (33¢0gd9d0  sdMBgboos  GMJLoMEmo  9B39BICMIsMo0l  FJmby
LYOMYOGHo  bsM3MmEH03900L  FmBbToGmdge 3530963 9080. w3060l o
0565533HMM900L  Joge  BsBo®madmen  33e0g35d0  yzgws  d9dmbgzgzsdo  500bodbgdms
3obgobmdol m®IBGOZ0 IYOMZGdS 3OO0 dOOMZ0L 9o bgadab@do, dogo
LBLESBE00L MYEH03MWIOH bsfodo, 3990 dommM3do, BgbRMLY s LvBdMOE ST
do6mgdo (Levin et al. 2000). 989O™MbMwo  gb3gBswm3smool ddmbg 353096390l
3mbo@GHOHMbmw-9dolomeo AGMIMYMH5B00M Bog®mbGHMostrmwo Byotmbgdo
396060BMbgd Mo 3Jmbosm. In vitro Bos@oMgdmen 6o8mgbodg 499m33eg35d0 500bodbs
3MO95305 3060l Jumzodo dsbgobmdol 3mb396E®o300L IMToEgdsly s mEBsdobols,
3 AH5doGHOL O 2535580bMgMdM 8555358 8993390MdLS s 39E9dME0HBAL dmcMob (Erikson
et al. 2003). 93060L s FoLO M9653EMMYIOL 3569MEOm, F9bA6MTom 0bEHMJLoszo0l
1mbby I300gds SLEGHMME0EHJOIOL F0ge JaYEOToGoL M3980@GS390S, M3 Magol dbMog
bl Mfymdl  gdbsoGHmEH™JLoOMdol  dgdsbobdol 9593905l (Levin et al. 2005).
35699630 0b6EGHMIL03s300L O™ BIBIXMMO 49bAW09d0L TgMHBg300 BB YdS
d9L5dgd9W0s 3939060 90Mm©gL  d5DIWME doMM390d0 35456930 BIMIGHEHJdOL
oo d99(339e0 ML, MHMIGELMS HJR03 96000 5M9GMJLBOMMO MMZ5¢bEH0560 Fobysbmdo
39050936905 EMJLowye L83 gbE056 5669 To o T390 bgds dolo F9dymdo
Bornzs mJloozowcmo LGHMILOL 3Mmi3gbgddo (Elise et al. 1999; Racette et al. 2001).

306390y,  30bg  yagwsby 3O  swfigtl  9BIROMbYwo  gbgagswmIsmool
30060360 ©5 6gommysdmlsbgzomo 60odbgdo 093696 Mgy wg30b0 @y dolo 3mergaqdo
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(Levin et al 2000; Levin et al. 2005). 9o 3096 250M3309 @S dguHogerow ggzges
3530963l 509b0dbgdm@s  35630B6LMBOBAOL,  OLEHMboWMO s 3bY3EMOIdIMEOO
LObMMIGIOL GOMMOWOMDdS. DMPogMm JgdNb3z935d0 TsEJd0m 939 900b0dBYdMS
Bombgdol  ©sB0sbgdol 60dbgdo s  30MmsFoNo  3TMHOLMBS. 356 306LMBOBIOL
LobMMTo  JOMOMIEIE  JdIM3gbowo  oym  303m3069Boom @S 3MLGHMOO
©MM393900m, 85658 55Lmobs39 3000603 Foblbgozgdms 356 306LMmbobIol 0d
LobEOMIOLYASD, OMIgoE  35M306LMBOL  O535@YdOL  EEML  TgodBbgzs.  yzgws
d9dmbgg3sdo  3erobozmMo 60dbgdo 0fjygdms Lodg@MOoMWs© S AoTMbIGHWMWO 0gm
356 306Lmbmwo Lod3EHmdgdom, 390d 303m3069D000 SJBoSW NG FMl3MEWSEHMOILS S
30006MH90d0. dmbggbgdol GH®9gdm®mO 50960869dm©s FbMmEmE 259M33wgMeE 35309DGHMS
20%-b, bomgom 40%-30 500 3Jmbs  Fo0osd3WOBHYIE0sD 3MLEGWMMME GEMIMOL
bgargddo, dbmermo 10%-8o 990603690m©s 3030l s bgergdols 3mbGOmo 3563swo.
y39ws 35309630l 890mbgg35do 303m30b69H0s s MOOEMds FYBO© 9MbsGMWO 0ym
5JLosEME  3MbMIOLY @S 30YIMGOOL IOMJLodoE® Bofloergddo. 3o3mzobgbos dg@Ho
bs®Olobom 0gm godmbs@mo, 3000609 M0Q0EMBds. FoMES SToLY, YrIMIMIOSL 034HMBL ol
R59dBH0, O™ yzgws 990mbg35d0 500 3Jmbs 3MLEGMOHMO IMM3)3900L SO
9G93Dg 2963005609351 s Job L{Mexg 3GMmaMaLoMYdsL. 353096GHms 10%-3o 3mbiEmOHmeo
©MOM3935  v0dmBbs 300390  Bgzhmemaom®mo  bLodd@mdo, sbsMbgb  90%-do
3LGHMOMWO  IOP393900L  Fsb0gLEGH0MYds  500b0dbs 935 YdOL  30M3geo  Ferols
396853cmdsdo. 353096GHms 25%-U §od393990 909b0BIOM®S 9350 gdOL 3039 03Y
Powb. 25dbgargds ©@o 9.0, »2990635°  899mEH®05gdoLol  50gb0dbgdms 353090 @GS
00mgdol  BobgzsmL,  mdgs  396M30BLMBOL 99350 YOOLMZOL  STIBILOIMYIJO
9036035D05 50fgM0w0 56 ymazows. 93060l s obo 3MEgygdol JogH  A5dM33wGME0
Y39 bmdogdBHol  89dmbggzsdo  36H30BLmMboBAOL  LobEEMIOL  LEBHMWIEHMESTo
3LGHOIMOO 5658 PMO™IOL s 303Mm3069B00L QoMb argds 8b0d3bgermgbs
©™3060M90s MH0Q0E™IBY. 356306LMmboBAol BodbgdoL godmbodmmgds 930685 ©o
dolds 3mengagdds dgox35Lgl UPDRS-0b b3swols dobgwpgoom (Levin et al 2005; Fahn et al.
1987). dso» 8096 250m33wgme 353095639030 303m3069B0s Fga3slis 14.4+4.9 Jmemoom,
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(00Mds 5.7+3.8 Jmwom, 9mbggbgdol GHMgdmmo 0.9+0.3 Jmwom ©s 3mbEGeOHmwo
&®90mco 1.1+0.7. UPDSR-ol Lgserol II s III Bsfoggdol dobgzom Lsdwmsgm Joyensd
0950090065 46.1+16.2. ¢093060L 5 M9bss3EMMgdoL (Levin et al. 2005) 33¢935d0 Lbgo@olibgs
bstolbol 303963069980 FgodRbgms  BHmJbomeo  gb3gBIwm3smools ddmbg  yggans
353096@¢0L  d90mbgz93580. @oLEHMbomE 30396M3069D80 doMomso oMo 0yzbqb
30006OH00L, GHMOLOL, 30UMOL s Lybol 3MbmMgdo. FHIOROL OLEHMbOS JodMObEHYdMOS
000930l EMOLICMOHO s 3sbGIMWo  dmbMom, 1939,  BHIOROL OMEIBF0000 S
bm30bs300m,  GMIadog  960d369wm3zbs  dE0gMHYdM©s  LosGol  OML @S
300bYdMEs J39®0s 30MMgdoL LogMabo RwJbzool dmIom. bgs 30IMHgdOL
©obE™bos, OHmymemE Hgbo, 3000bEgdms 0syzol LEblMYddo dmbMom s dEH93bol o
000900 JMOHJoNINMOEOO IMIOSMIJO0m. MIMYb0dg 90mbz935d0 500 3Jmbos
0059430l s Bbogdox ol LoblMgddo dmbMomo JMEEHMdEHMMIdOL BMOI0MmYdL.  GHmMMLOL
©obEMbos godmgargbowo oym GHmOLOL ImbGO® s 39MEH0I9WOHO WgMdol 06303
OMGHOG00m. (3903035 MM0 S 30M9B0sMMHo olGMbogdo godmzargbowwo ogm 3obGol
w396 2vobmom, 30LOOL 396mMgdOL  ©SF0TMEMIO®, ,OLEHMbOMMmO VOToEoM*
d9ROMB3sHBIom. Fgdmbg3zoms BgBHgumdsdo  OLEHMboMG 30396M3069Hdo BsOmwwro
oy BmbRbol  dMl3sEm@ol  ®s0mgbodg boflowo. yzgwstg godmbodo  ogm
©obG™bogdo GHgmxdo, bgwgddo s MmOMIBEMOMEItIME 3996mgddo. 08 353096390,
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BgoOM3smmemaom®  dmboggdgdl, 396s3560> s Tobds  3Mmegagdds  sfigmal  gemo
WMOEMMO  d90mbg93s, OMELyE  d9BowE  doMmzdo  bsbsbo  oym  bgo®mbgdols
0930bgbs, 3vm0 ©9a9bgMo3E0s s aeromBo (Canavan et al. 1934). 05050053 s dolids
30939005 50hgMgl d9dmbgg3s, MMELE 3M9MB0b6s6EHWMMmO ©IgbgMsEos d90dhbgmes
330050 d0O™M30L Igoseme bsfloerdo (Yamada et al. 1986). 36005390y Bo@o®gdwme

994b396M0896GHTo  bsbobo 0gm, GMI FsbA6MTom 0bEHMJL03o3058 godmofjzos dsBowrmEO
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d06H13900L ©IIBYMS309, 39MHIME 3N BOMMZOL s Fo30L LBLEHIBEOL JoEsdmdo
(Guilarte et al. 2006). 30650056 3562563l 205Bb0s 3565858693 M0 M301909d0, S30EHM™A
05306 $306d0 356206930l Fomscro 3mbEIbEHME00m ©ogM™m3gdol dgdmbggzsdo, mogols
A3060L  35360FHMO-O9BMbBLM  BHMIMYMx00Dg oL 0ff393L Logbserol 33 0EgdSL.
994b396M0896GH M 3393530 0500996909, M™Awqddos  25dmofjzogl  FsbyobmBdom
06@™Jb035305,  6g0MMATMBsbgzomo 3300w gdgdo  bsbsbo  oym  93Bmoew  domm3do,
LEGHMOsGHIdo, To3 LMBLEHIBE0sT0 s 303mB0BTJo. MWMPEs Fobyobmdn®o 0bEmduozsiools
dJmbg 5580569000  Bo@oMgdeds  3MBoGHOHMbM-gdobom@®ds  GHMIMYGMOx05d
RUMMOMEOM3SMN0 56 583965 330000930, 563 499M3w9bows M35d0boll IBOEFOGHO s
©Mx53069MH2 Mo BoOMLEGHMm0sMMEo 6goMmMmbgdol  ©503g 3500MEmyoME  3Mm3gbdo
Boongs (Brad et al.2005). dglodgngdgaros 58 gog@oom s0blbsl ol MH®d, 6 doomgds
©OJOOMO  35Lbo  g3M3PM35M0  I3MOBIWMdIDY. 1939, 3MBOGHOMbM-9doloWGO
GMIMYOmoxz00l gl dmbs3gdgdo  53gomgdls 3L GHM35d0bgMyMwo  IB0sBYdOL
3M639nEosl,  O®MmamMoEss  JmboBOmYd., 6Omd  930momo  d0mmM30©Ydo  SMHOL
3sbbolidaqdgero 396M306LMmbMwo  LOBEOMAOL  gobgzomMIMgdsbg  Bobyobmdmeo
9639BoM35m00L EOML.  Fobyobmdol orM™M3gdoL QoM©s, BoaboEIM-MHgHBMbBLw
GMIMgM55300%9 T1-09fimboer Mgs50380  IMTsBHgdoen Logbsel 230P39698L (3bodol o
9956060l oaMM390s, 39 E0R035305, LolbWRIJEI3s s 3560585abgEWEMO M30L7d9d0L
3535M909e0  39@owgdol  IRMMZ9ds, MMAMMGO0EsS M30bs s L3owrgbdo. 30650056
09 mOMo 93309350900l o9 s0hgMowo g39ws 353096@0 B0dsMmegs Fobysbmdols
9993390,  3MLGHIOM™  3J0OMdJdTo TV IIMYwo  bsBMmEH0IMo  BodwsEgdols
0300069J3090L, 98 35309637000 ™30l BH30bol  BoabodmE-MgBmbsblien
GMIMYM55300%9 303960063 gbolbymo  Loaboswgdo bsbsbos ™ogol GH3z0bol 0d mdbgddo,
OMIwgddos, OmadOma  fabo, owgdgds  sbyobmdo. sdo@md  dobbgmero  ogbs, ™A
30603160  9b39Rsw™3sm00l LYo  ©39380MPMo  ogm  Fobysbmdols ombgdol
530M@0MGILMb Mog0lL H30bdo @, LEdMEOMME, FJBILES OMAMOE dsbsbMdmGo
9539B50M35m05. M5dMm©Ibodg 3319350 963965, MMI gRILOMbMWO  3560H306LMbOBAOY
©OML 2590339005 DB0sbYds 8305¢0 doOMZ0L dgEos©o bsfowo (GPi) s Gsgo
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LBLEGIBE00L  MgBHo3MmMo  Bsfogwo  (SNr), 09dzs dmEm  EOOML  EIROMZOWO
9mb5399990 J0)»009dL MABOM JogM3MOOE sD0s6YdsBY (Levin et al. 2005; Cersosimo and
Koller 2006; Sanotsky et al. 2007; Selikhova et al. 2008; Stepens et al. 2008; Sikk et al. 2011).
dobgobmdom  JOmbozmwo  0bGHmJuozsgool ddmbg 5099969080 @S  F9YMgdEXgddo
3569963 mM0 0bFHMJL03o300m, Bsbsbo 0dbs T30 6030009MgdOL 3MA3sdEH Mo boforols
©H05b9ds (Gupta et al. 1980), 51939 IH0s6gdS gbgdMs FH30b0l WGHMU, Boobydl Komaki
et al, 1999), 3930l Mg B03W0gMGOSL S JgMdol LEGHMMIEBHMOIOL (Guilarte et al, 2006;
Guilarte et al, 2006).

dombgozo50 0dols, MM  @OoGHIMIGHMOMFo  SEFgMowwo  Lbgoslbgs  3wobozmeo
39000b393990 DmaX M ©9EOgdTo goblbgeggds 9HMTobgmMoligsb, Bmyssw dohbgmeros,
G0d  dsbgobmdmemo 9b(3989M3smM0s  Z0MIMEYDS MIBIMBMdOm, ©IdoEHTo TgBo
3900bsGEos 5MHL3930830M0 Lod3GHMAYO0, MMIWIdOE MBOM BLOJosGHOO bsliosml
5GHOM90L (9.9, “05699631MH0 50Mds”). M3dm©gbody ™30l d9dgy 3o PBgds o
396LOLEHOMGOL  36M306LMmboBol 6odbgdo s, bIoMs, oLEMbos (Levin et al. 2005;
Sanotsky et al. 2007; Selikhova et al. 2008; Sikk et al. 2011). @sdsbsbosmgdger 603bs
0m3w90s 9.0. »,059¢r0lLTod35M0“ LMD, GHMIOL EOMLYE 9053056930 JYHObMBOLL
19bol MomMYdL, 59300 0sY3d0 BMbOOWO s Fgrdo ods®mo 3mbs. LosMVIEOl ML
gm0 3MbBs 9O 5MHOL  TobOlSMYOYEO  350306LMBOL  H535YOOL b  OLEHMboOL
30060360 BOHImobmM30L.  5©sLB0TbZ305, MMA Bsbyobmdmmo 9639539 M3smo0l dJmby
353096390l AMGHMOMEO  ©IB0EOG0  dgLodwgdgw0s  A9bMZoMmEgm  [obsdm®mdgo
»05025693MM0 530 MBOL” Gobol A53e0l 50935  BobpobmdmMmo 9bi3gBEsMm3smools
300093 900  gobolboggdgaro 60dobos M396-99356 Losmwo s §odigzgdo  M3ebs
303sMmMgdom. OHMYMO3 FoLo, GHM®IIMOO 0030505 SOOL SOHIHOO WOEHIMHSEGHWOST0
@5 56 0m3gds 56969 M0 96(39B9M35m00L Q96ToLbZ53909e LOAZEMTo. STAZ5MS,
3UGHOM™  3060HMdYdT0  IFBIEIOMo  Bobyobmdols  Jgd;339wo Bo63m@03wo
159990900 309399003690056 Fo@owo EHMJLoOMdOL IJmbg 60300096M9dIdL, MMAdO3

0139396 396G Mo BgM329eo LolEgdol dgs® MM EsD0bYdSL.
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2.3 99¢h9g39e9d0l 393900 9BJEOMbMEo 356306MboBTols ML

5ML9dME WOoBHIMHSGHMS0 9BJOOMBOL dMmIbTsMgdgddo d9@Y39wgool sfigcs 93gscgds
3060376, 390393GHWomEm  Jgi3eligdsl.  8909ad© 3939300 gds  IbILOSMYOME0S
OMAmO3  303030mb0MH0,  ©oLlEmbom®o, LfFodwowo®, dbgwo  AoLogqdo, bmaxgH
35OWHE000 M3bbergdmwo (Levin et al. 2005; Sanotsky et al. 2007; Selikhova et al. 2008;
Stepens et al. 2008). 09®yY39wgdol  5dx350M0  39M393GMIOXMM0  s0fges  Jdbol
00009300 gdsL, ®MI  9BRIEOMBOL  dMmIbTsMYOWIOL Y3090 YOsm  LB3SLGHOMEMO 96
13sLEH0MEM-303m30693039O0 OBIOMEOS (Levin et al. 2005; Sanotsky et al. 2007; Selikhova
et al. 2008). 0Jd69ds IMLBsDBMGds, MM JRIOOMEMWO 356306LMboBAOL dJmbg 35309639l
50960dbgds0m  FghgMo 3033069303900  OBIODMM0s, B3  ob3oMMdIdMos
356 30b6mboBIoL  3MAdObs300m  303903069H0,  39MdMmE©  EOLEHMBOSLMS.  5Ty3560
©ODIODMM0S  Tggbo@yzolgds 98 35309DGHJO0LIMZ0L  ToboliosmMYdge  FMIMSMOO
©MHM39390L s 93O B0O™M30L  BHMJLoO  IDBYdIL,  MMmIgwog  bgds
3sbgobmdom 0bGHmgbozogool 8(3539 RoBsdo (Levin 2005; Cersosimo and Koller 2006;
Sanotsky et al. 2007; Selikhova et al. 2008; Stepens et al. 2008; Sikk et al. 2011).

2.4 035¢n9d0ls 3dG50ds 9839OMbBYmo 356 306lmboBTol Mmls

3bmdoos, M®MI 98gOHMEMwo 356H306MboBIOL OML ™M35¢gdol IMIMSMBds  sMOL
8969w g0 s I30MIE FYBRNENWO, OMYMOE 39OH0ZIL O, 3939 3OODMBEHW NG
LodMEygdo (Levin et al. 2005; Selikhova et al. 2008; De Bie et al. 2009; Sikk et al., 2010),
09930 90 8MdMsMdYdOL Fgbfoges Md0gdGH™MMOI®, 30IMNM3IMWMAMSROL LTS GdO
3M5MOgL AMIBEIMS. BIBICNMHO 2obaEP0gdoL MMEO MZ5¢gdolL IMIMIMdSTo 95330
AobOEP0m 5MHOL OILEHMGdIeo (Hikosaka et al. 2000; O’Sullivan et al. 2003; Seger et al.
2013). 989©OM™bMO 3560306LMmboBIOL O™ GMmAMOE 3600bolzmMo Lod3EMmdgdol, sliggg
35260@HWO-M9HBMbIbLYwo  bgoMmMYsdmMLsbgzomo (330w gdgdol 439wy LZIMOIOM
9GHOMEMYOMOO 39JBHMOO 560l 3obgobmdo. 39260@GHW6O-M9HBMbsBLYYICo
6906MMY8mbob3z0m0 (330003930 godmobo@gds 3039M0bEgblGo Logbswom T1 Mggodol

3900bObMWgdadDY 9300 BOMMZOLs S BHZS BDIWMEO 456209080, HMYMMJIOEGS
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8530 LYYPBLEBE0Y, 39060 doOM30 s BIBRm (Guilarte 2011) 0dob gomzs¢olfobgdoom,
0I5B 29ba090do  FMO3Wsds  FoMdmEygbowo  ™35¢gdol  dMmdMsMdIT0
dmbsfloerg bgodmbgdo (Sieger et al. 2013), B39 BRsdM354sr0dgm 303mmgbs, ™I
3obg96mdoom godmfzgmemds dsBowmo 45630930l EsB0sbYdd Tgboderms dodmofizomls
0350900l ImdMHHMdOL  0dsBg MRO®  LIOOMDMEo  IOP3)3900, 30O 23b3IdS
356 306LMmbol 5535009008 OMU.

2.5 956956199960 9639850350000 33MEsEMdOL Lsgzombgdo

356296300  9639BOICM35000L 337Mbsgmdol  Lsgombgodo ©ILOPINIOD
39996339300®@ M®Bgds. 58359 ds O MIBIZEMMJITs 15305600 BoIOMIT0o FmMobligbgls, ™A
90GS-00 (9000 gb0530EG9539GH0WOL 35530), 390580913960 g sdool JormMoom,
3993969P0bom s 303sd0bom C Mdz3mEboergl 32 ol 39696930l 0bEGHMJLozsgool
9Jmbg 3060l F50oMML MsbsdIOMIgL. 50b0dbwo 93MObsEMdOL BMbYBY dowfgmen
0965 396G mH0 ©M393930L s JMEHMOWO EIBOEOEGHOL LOMEO S©A9bs. d9bsd s
dolids b5533MMYdTs s OHMUBYEIBHM3T> s Tobds 3megagdds Jgbodbgl wgzmEM3sl
36935M5G0  bsbImzwyg  931MHbscrmdol 9999y 39630B6LMBodBOL @y  oLEHMboOL
9600836903560 gomdxmdgligds (Mena et al. 1980; Rosenstock et al. 1971). 093s 34956935
@5 3oL Mbs93EMMYOTS 50TMIPObIL, MHMI gl bgdoLTOYMO AoMTXMBIGdS, BMIgJEOo3
5LsHYyoldo Fgodegds d90dRbgM@L, LodmE MM JMHgds s 96 bo®PRmbqds (Huang et al.
1993, 1997, 1998). dbmwm© 9OHMIIOMNO MEOTox0 dMTS, 3¢5390M 3MbOEMMMOMHYOSO
3309350 93MmOM35L 360935M5F0L dmbsfowgmdoom Bo@oMgdmwo, s 3 33935353 9O
9B396s 65087 Lobolb Lo®fidmbm  gomdxmdgligds. 5OLYIMOL  (FSWIJMO  3MBE03ZS30900,
OMIgoos s0hgM9b bs@G®m0MIol 3561558060300l 35530L OIWIBI0M  0IYMHI30YE
9539dAL. 9OLYOMBOL OMLO,  M3MWObgwo S B MOHMLO F33¢g356MOOL  3MOW0IO309d0
(Levin et al. 2005, Sanotsky et al.2007, Sikk et al. 2011), ®m3dgems dobgz0m53 3530953H90L
Bom@oMom 93306000 939Mbsemds, Loo3 39dmygbgdwo oym  LESBbIMEHmwo
Jows@Gmeo  mgms30s,  Mmdgmog  OmamOi  fgbo  0bodbgds  3dodg  AgEOwgd0m

06@™Jbogogool  @OML,  39HdmE  gOGe (9900w IB0sTONEHYEHMISB3IGHOOL  T5939).
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09mEOlbo  593OMEmygdol 33060390530  353096@JO0L  ghH  bsfols  509bodbs
Ab0Josb BMI0gMsdg boolobl gomdx mdgligds, bom 353096¢)gdol dgmeg bsfowls
SM309M0  (33¢00gdS 39009LMBOL3IID 300603 L@omTo SO s0gbodbs (Sikk et al.
2011). 833w9350900L  IMBsDBOHGdom, 533560 Fgdmbggzgddo dbgro Lomddgeros, Mo
390M0f305  3w0b03MMH0  LBoA3BHMAoBH0ZOL  FodxmdILYds -  Jgo@Memo  bogmogMgdols
3900y9gbgd5d, vy 953900MHMboL M30m069J30900L d9hy393o0d (Levin et al. 2005, Sanotsky et
al.2007, Sikk et al. 2011), 930608 o ®96553EH™MMGOOL Fogh BoBHIMGOME Lsdfer0sd
053300390580 4395 353096BL Bom@oMs 33MBsmdol 37OLO BgBo30bol Jseromdom
(Levin et al. 2005). &9&o30bol 3sen30)do Ho6dmoaqbl 90w 9b0sd0b@Egd®eddstdssgsls
39w 3093-65B®omdol  doGols  (CaNA:EDTA). gb s6Hob  30m33wgdbméo  bosgbomo,
Odgdoa 39 3E0wmdol 0mbgdo Tgbodegdgeros Bsbs3gwrbgb bbgs dg@swol 0mbgdoom s
§o60mgdbsb fysedo blbso odswo GHmJLoMOMBOL boghmgdo, GMIwgdog LEMIRs©
3990936905  mOYB0HBT0EIb  M»oM3Tgergdol  dgdzgMmdom. 33wagzsdo  dmbsfoerg
91839060Ombmwo  9b3gBs™m3smooll  dJmbg  353096GHOL  sbodbMo  3M35GSEGH0
9608690Mm©o00 0693960 068 B0gdol Lobom mBom 2000 T ©LYASIMIZgd00).
000MIN 3530961 MBHIMYdMs 10 0633060 0bgMBos.  doMs  sdoby,
IB9EOMBMEo 9b3IBsM3s0m00L FJmbg yzgws 353096GH0 080l dobgz0m, 0¥ MHMIgEo
6936Ommaomemo  Lod3GHMAo  BFsODMOS ToMO 49350 YOOL  3eobolzMe  LyGsmdo,
06003005 MMo©  0090©s  dobmzgol  Fghbgmer  Lod3GHMIAMEG  F3NOBIWMBLL.
©oLEBHM™boMMo LObEMMAOL 3MMgJ300LIMZ0L 3530963 JOL 9b0TbgdMPIT  3eMbsB35d0
(Lodmoem Mmbom 1,5 dp/Egdo), 930693 03M-Moy0o LobE®™Mdol d9dzocmgdol
30Bbom 2odm0oggbgdmes 9356FHs©obo 300 dp/®gdo s ©MRsobol Mg393GHMMgdOL
53bobBO 3OMbM®b0 mbom 1500/®9gdo. ImdMsMdOL IMM393900L, YM39WLEOOEOmO
59BH03mdol, 3bmzmgdol boGolbol, 3mybo@dwemo s 9omE0w&-300Mm36v10 IMN393900L
0653030l Jgx3sLgo0l  JobBbom 33e0930L  bd0gdBHgdl  bbgolbgs  3w0bo3m®-
©0536mbGH03MM0  350Mm33093900 BIMEBHIOIM BHBO30b0L JoewEoydom d39MBscmdols
©509Ygd50g o  ILEMEgdol  F9009Y. A9IAH>30b-3ws3odom  93MbsEMdOlL
©LOMgdol J999 6930MMEWMAqd0L 306390 FgRsLgdom F9dzoMEs 3MLEGWEMMEO
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G®90mM0L, G0ogoMmdol s 303m3069B00L 0bFHIbLOZMBs. g30b0L s  3MEgygdOL
9mbs39990D9 ©gMEBbMBOm 3MLGHMOHMO IM®393900L bosdolbbo dgdgotmos 18% -om
(p<0.05), beargoem gbY3™dINYdNYHO LobMmdol batolbo 6%-om (p<0.05) (Levin et al. 2005).

090009205 250m33900930835 3bsym, MMI GO  JobLolb3sggdgwos vy S ofi393L
399990x™md90LYIL - B9BS30b0 39w E0wdo YY) bsO3MEH03MWwo 15T dOL godmyggbgdols
9909Y39®°. 8390bsMmdoL G909y 96 933w 0ws OLEHMboWEmO LobEm®dol batrolbo s
56 A9mAxXMIGLOMES  LosOEol  dmds. U939 LAESGHOLE03MNMS  SMOLIOHTMbM
509mBbs dmbs399980 I8MmmM30L s I3MgLOOL Jqalwndwdgdols Gglobgd.

DM 3099Hg035©, JJeo@Emo 6030009Mm9dgd0L 2odmygbgdols B3¢m0 I3 MdJIOLS
0obgobmdol  godmbogzbo  m®YBoHBT0Ib,  Lodmermmo  s0dmBbs,  MHmI
93996065 Mmd0Ls©d0 59335600 FoEAMTs 5 0()393L 30b03MHO LOSMOL QomTxMdYBGOSL.
31939 9O MOl OIILEMOYOMEo b3y  Lod3MMBswm LM gdgdoL  9339dGHMOMDdS
05bgobmdmemo 9639BOM350m00L 93960boMd5do. doM0MSEO dopymaos
93996065 Mmd0LsET0  IMOsHBMHIIL  Fobyobmdol 89933900  BaM3MEH03MEo  Ladwmogdols
9mbds®gdob 99(Yy39@oL s oo J90™a0 godmygbgdols o306 530 gdsL.
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3.89000M©OMEMY05
3.1 33¢0g3530 BsG35 250MmGM30L 3G0EIMOMIgdo

50b08bMo  bsdOmdo 98dbgds MmBLYMZS30wo  3OM3LYJGIo 3309306 F99gdL,
O0mdgwog  BoGHIO®S  Bghobsdzools  Lobgermdol  Lsmbogg®lo@gd™m  3wwobozol

6936OMmMa0mm0  ©35MEBHSTIBGHOL  B3BsBY 3Bl BoGebol  MbogzgdlLo@g@ol
6936mmao0l s 6goMH™Ig36096M500L 396EGH®OL MsbsddMMAdoL dmbsfoergmdom ©s
A9960319600  ©sbAsMgdom.  bghobsdzowols  Lobgermdol  Lsmbogzg®lodgdm  3wobozol
69360 MmMa0m6  ©935603H9d9bEGHd0  sOLYdMEo 9R3gEOMbMwo  963gBswMm3smool  dJmbg
353096@ ™5 85H0@sb JgoMBs 30 bo33¢930 bYdogdBO. Ly33wg30 Ldogd@gdol gMBgzs
dmbs  BsMMZs  2odmOH™M30L  3M0GHYH0Tgdol  dobg3z0m. 339350  Bsromnzols
36M0GHIM0mMIgd0  4obLYBOZIOMO ogm  F9dgabsotoe: sbsgo 18-75 (., 9x8gO™MboL
dmbdo®qdol  obBHMGM0s,  9BJOOMBOL  AsTIMYgbgdom  odmfizgmeo  BgzhmErmaom®mo
L0d33H™MAYO0.  AYTIMOMZOL  3M0GHYH0TGO0  ASBOLIBOZMS  F9dgabsodo: 18 gy
Bo3a0gd0 51530, MOLYIEMDS, FoA60EO-M)BMbIBLYIEO BgoMMATMBIb3z0mMO Fodm3zergzol
BoGo6900L H0bsomdgahgzgbgds, 3dodg 3mabo@mo sB0sbgds 96 ©gdgbios (MMSE <20),
565369Bdo 503 06939J305 96 oo, 30dwols dd0dg sHB0sbGds. 33eg30LsM30L 9By
11939994 BHJOL 393539560 330930l JoBbYdO, WIEITMMSE 93bLgbom oM 33Eg3900L
OO o bobaMdwogmds, 25393000 IGO0 3sbbo s Bogh ILIM  g39ged
39300b3gsL, 5379bLgbom, HMA dsm JogH IMHmYdo 0bgMm®mTs305 0469dm©s LEBWMEI0s©
3Mb6983009630s©m0, beem 33wq35d0 dmbsfoegmds sMHOL bgdoymyermdomo @S Tom
3Jmbom Mxmgds 33009306 0dE0bIMGMBOLSL 69doLB0YH EMHML gobyEbosgdosm wmsco
Aol 8909353 30 653 9MbsfowgmdsBg msbbIMdL gobs3bogdbab. 33eng30L gz9ges
1993094 GH3> 0bBMOTI0MOME0 MEBIMBOL BMOTSBY 930l by dM[gOHom  ©5ILEH YOS

33193500 dmbsfoergmdol LuMzogro.

3.2 33¢g30L 990oMm©Yd0 s 330930 0bLEHM™MIIBE OO
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3Mm6309@G Mo 90 33w930Lm30L  JgocBs  2odm33wg30L  dgmm©gdo s  d90ddbs
1393050 35309630l gmOds - CRF-MIP (ob. sbsoo 1, 3. 95), H™Igob

dobgzomsz bgdmos 331930l BydogdBHgdol  dglfiagams. 3oM3zger  Gogdo dmbo
565869BMM0  0bxm®Bs300L  dM3m3z9ds, TJMM3s 0bBMEMTs305  33wg35d0  BoGoero
193094 3Hgoolb  IIMPMORoMEo  Imbs3gdgdol  dglobgd,  Bmbs3999d0  LmEosIMO
BAOGMLOL, gobosmEgdol Embol s 3MHMAGLoMEo FMmEZsHgMdOL Tglobgd; 0bxzmEMBs30s
9183906OMboL godmygbgdols dglobgd (boby®mdwrogmds, Lobdomg, Bm™MTs, JoEgdOL 3Bs, MBS
S 9B9OMOOL dmdbsgdol Hobo s 9995096 mds); Bg3MMEOMAOMMO 9350 JOJdOL
X bMO0 oLAHMM0s, 0bRMOT5300 ©993500JO0L ©JI0MBHOL s LoA3EHMIJdoL Fgdymdo
396300560900, Bo@o®mgdrmo 339Mbsermdol s dolo 89gaqdol dglobgd. Mdmserme
399033093900l Bo@o®9ds80g Y39 353096335 8953bm M300Tgx3sLgdol Jombgzsmo PDQ-
39 (Parkisnon Disease Questionnaire), ®mdgos 99agds 39 oOEH030 3ombzolysh s
3399093l Lodw9oegdsls 99358356Mmm 353096930L FMBOEIMOMDY, YM39LPEOMMO 5JGH030d,
3009960353008 Mbs®0o, 9gdmiEomMo daMIsMgmds, LmEoswemo dBIMIFIOOL  ©MbY,
UGH0doGH0BI305, OLIMIRMOEOL bsGOLbO. Yzgws 3530906 BoBIM©s Mo30L 3060l
35260@GHWO-M9HDMbIBLMo  BgoMmysdmliobgomo  4sdm33eg3s.  bgodmgliodmemaom®mo
33093990l doBoMgsdo godmygbgdyero 0dbs d99aa0 Llswwgdo: MoCA (Montreal Cognitive
Assesment) - 3mb&gools 3mabod®o dgi3sligdol Gab@o; FAB (Frontal Assessment Battery) -
ROMBEGI™MOHO Jgg3olgdol d5BoMg5; WASI (Wechsler Abbreviated Scale of Intelligence) —
399 gMoL 0bGgEgdBHolL Tgxslgdol  b3sers; MMSE (Mini-mental State Examination) —
396@5wm0 8aMmIsmgmdol JgnsLgdol Ggudo; AS (Apathy Scale) - s3smool Lgogws; BDI
(Beck Depression Inventory) - 8930L ©936M9bool b3oes. 30650096 330930L bdogd@Egdol
30060360 BOHm0 FoMdmygboo ogm bgoslbgs BHodol dmdemsmdsms sMmM393900m
@5 5GH030M0 356030b6LMmboBIol Bbgoolbgs Lod3EHMAgdom, sd0@HM™I  bygzMmemaom®o
LAHIGMLO  Fgg3olis  FMIMIMBIMS  IMP3g3900L  AbLMGBoMm  MMPBOBsEO0L  Tog
099998539090 9 35¢0E0MGOI0 B35¢rgdol dobgzom. 45dmygbgdmero 0dbs NNIPPS-
PPS UL3sgws (The Natural History and Neuroprotection in Parkinson Plus Syndromes) -
©553500900L 565369B0 s 6g0MM3OHMEHJ305 5BH030M0 356 306LMmboBIoL Lob®MMIgdOL
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d9doobgg3sdo; UDRS  (Unified Dystonia Rating Scale) -  @ob@mbools 8gg3sligdol
MbogxgooMgdmwo Llsws.  NNIPPS-PPS UL3osws (ob. sbséono 1. g3. 109-117) s6ob
390©0MJdMwo0, BYbLoGHOMMO Lo, OMIgEoE 45dmoygbgds 3w0bozme 33¢09390d0
553500900l 3090b5MgMdOL Loddodol s 3MHMYMYLOMYdOL Tgxslgdolmzgol. NNIPPS-PPS
b3os (0b. bsmo 1. 3. 109-117) 99905 9J3bo bofoolisgsh, HmIgwoa dgolfsgzerol
396356  gMbdiosl; dMEdmo s FBLYZEMIMWINOO  EsD0sbgdOL bodbgdL o
4mM390@EE0O  5dGH0gmdsl;  3oM30bmboBIoL Lod3GHMAOL,  OMYMOGBOEBS  GHEYIMEO,
60Q0Mds,  dom3Embmlo;  3000MIBOL @S dJLosEIME 065003069B0sU;
™300 dMEGHMOM 396J305L ©O 30MHJdIOL s Lbgmewol 39609008 olEBHMbosl s,
o Bofogro galobMgds bsmbgdol 39d630900L, MODMUGIGHWWo ©s MOMObsgool
10d33H™Agd0L dga35L90sL. NNIPPS- PPS 0dbs 996bgoaro B3960 3300930Bsm30L, 306500056 ob
3399093l Bodoegdsl  F935935Lmom  OMymemE  39030bLMboBIoL  Lod3BHMIgd0, slg3Y
©obEMbos, ®MmIgdo3 JoMOMII©  3JMmbom  godmbodmero  33¢0g35d0  BsGen
1309dBHgolb. UDRS Lgoams (ob. @sbstrono 1. 93. 118-119) {o®dmoygbl cool@mbool
Loddodol gloxgolgdgewr 35¢0EOMGIMY s  Ls®(IMbm 0blEM®WINBEBHL, GMIgmwoiE 953
©OML FomGH030 499mboggbadgwos 300603 365d3H03980. 30650056, 9BRIOOMBMEO
9639Bo™m3smool  dJmbg  3530963HJooL  MBgBHIuMdsL  59b0TbgdIM©s  LosG¥MEol
©500393900  §533330000%, 33930l OO FIBLFNOOIONWO  YIOIEEIDS  ©JNI™
LosIMEEOL, 3MmBol FgbseBMbgdol s §od393900L FgRsLgdsl. sdolsmzol dsdmygbgdreo
0y  3mdOsMdsms  M393990L  AbMmGBom  MmMABODsEool  ToghH  35¢0POMmYOIMEO
AbBgdo: Tinetti FES (Fall Efficasy Scale) - ¢0bg@obl §odigzol 99x3sbgdol bgsens; Push and
release test - 9.§ ,bgEol 3360l s 4593900L° BHILEHO, OMIJOE 259M0Ygbgds 3mbEEMmEo
B39dOEMOMBOL s dIEBLOL F9bsBMbgdol MbsGoL Fga3sligdolomgol; Timed-up-and-Go-
Test —@OMbBY AoM300  LosGMEol GG O™IgEog  9BILYOL  9ST0sbol
B0 OHMIL s LEIGH0OO ©S 06500 B5EBLOL FgbsbMbgdOl »bo®. 33eg30L
9000b5MgMmd0L  OML B396 80385MHmMgm  LosONEOL @S 3MVBEGHYOo  Bw6J309d0L

399033093900l  30YMYOPIPVGIL, oM BodoEgds 23JMmbmEs MROM  IGIWMMS©
09239L093es @5 29239965c00Dgd0s  Bomgdero  89®9a900.  30009MBIBIHgMOL
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396bmM309egds  BoBoM©S 33¢0930L  bydod@gdol dogH 0bxm®mIoMgdwo MsbbAMdoL
b9wdmfgmH00 ILEOJOOL §900gy. MOYRBOBIT0 939EOMbOL 399w oMmgdOL s dobo
3M6396@H®Ms300l  iygbol dobbom  FgaMmzgdmeo  0dbs  domErmaom®mo  obogns.
306500056 36Mmd00s, H@AI ddodg 39O gdol RMM3JdS Y39 sy boby®derozo ™ol
396535300 mdsdo bgds 3580, bomwm sbysbmdo dog3mmazbgds ddodg dg@Eowgdols Moabal,
5303™md dmbs 33930l BddogEBHgooLsh Lzs3obs s Lbgmemol ol Logs®zgarols
6093930l dgacmm3zgds. 89damdo 3 ds3900LsmM30L BOEPMYOMMO ToLos 250330
03909080, Josd Mmabogrsl BobogzgdlLo@gB™ 3¢0bo3ol Jodowe sdMESEHMEM05T0.
33193530 B 439w Bd0gdBHL 3e00bolzMMo 25dm33w93930L BodoMgdsdg 9Hmo
030L 3500530 5 3309308 ILOIGO0ID 6 M30L T9dI  BOMEIMS Mo30L FH30bol
35260@HWM-6M9HBMbsblwo  BgoMHmysdmbsbgomo  godm3zargzs  Jodmgzggwo  ©@s  Bgbo
(50MEMAq00L 8096  9OHOMd035 999w ds39do  3OHMAGHMIMol  dobggom.
35260@GHWO-M9HBMbIBbLYo  Byodmsdmlbobgomo  459m33g3s  BoGHIO®S  3¢0obozm®o
89003060l byg3b0gMHM-33eg30m0  0bLEHOGHMEGHOL Bd5Bsbg 3 BHgberol  Loddwszmol
9Jmbg MAGNETOM VERIO-b (SIEMENS) 53565@0UL 359mygbgdom. UL@osbsd@Hmwo T1 (se),
T2 (tse), FLAIR, T2*, oo MPRAGE ©gs00900 0gbs 299myggbgdryemo b¢®«yd@Emeeo
399mbsb3oLsM30L. godm3zergzol Jobsbl FoMdmowagbs megol 3060l LEGH®MIEHWMGOmwo
330935, 3960M3560 ©sH0s6IdOL M 35e0BI300L s ¥969d0L oGBS, 930l BH30b0L
09060 6030096 9d0L dmF3MgdoL FNE06MIOL s 353806M9d0L TguFogers s IB0BJdOL
396900l “MHM0gOHMMO0L ©IRJ6s B6J30Ms© 3603369 ™M396 BHEMOJEHJOMB.  33wg30L
Q3LILOMEL  BoGos  bs®I)BOMMYMmdol  LEHsGMLOL  Tgzolgds SCHWAB and
ENGLAND Activities of Daily Living Scale-oll 8obgogom, ®mdgwog §omdmoygbl
4mM39 P00 54GH03mdol Jgx355900L Boslb (ob. sbsdmo 1. ag3. 109-120).

3.3 89(939w 900l sOE393900L Bglfoges

IB9EOMBME0 356306LMmboBIol IJmbg 3530963900, oM SBbILOSMYOYEO LoSGIMEOL

©MHM393900LY, 1939 29dM0MPG3056 T9EHY39wgdOL TbOILOSIMIOJPO IMM3J39d0m. 53
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©MHM393900L  5hgMols s  Fglfogerolismzol  Lb3gaoswMo Bzgbo  33wg30Lsm30L
3999995305 393)Y39%900L F9x35L930L 3OMEHMIME0O.

B396  ©om©abmdMO3500 Fg3583sL900  F9BY39gwgdoL  3OHMBOWO  JRIEOMBOL  YMBowo
dmdbdomgdgdol o UgMosdo @s 0935690 030 0039 SLO3MIMO30  XYMBoL
X 963009 Lo3MbBHOMEM 30M9dL. B3960 d0BbYdO 0ym F9dgR0: 5) OBIGMGOOL BHo3ol
©HILOSMYAS O 3MIIWIMHO IMM393900L 493wgbol T9gsBGdS d93Y39Wgdols Lbgoalbgs
356599@MbY; 3) 99GY39wgdoL IMPZg35Ls s b3S 3obozwme 60dbgdl dmGol 353doMols
o905, M3 3ooMm35390s (3EBIL 9BYJOOMbMwO 356306LMboBIOL OBIGMMOOL
350MB0BOMEMYO0LMb 0o gdsT0.

39903390 0465 MELsm0 353MMd0mo bdgbol 35309630, MHMIgEms Bodwmomm slis3zo
0oy 39.9 + SD 4.9 {gro. doom 339 ©LIMO JmbEosm 9BRILOMEMWO 356306LMboBIoL
©05abMmBo 965369BF0 9B39OMBOL FmbIsegdol, GH0309MH0 300boMEMmOo 250Mm3w0bgdgd0L,
05308 H3060L  35360EMM-OBMBIBLMo  33¢0930L  F9YRJOOL @S S EHYMBsEHOMEO
55350090900l 253mM0(3b30L LsxkMd39wDBY. SOEIO0 FoMPSBO SO 0YM H03-IPIIODO
SMEIOML 5O  50960369dMm©s  30deol 3dodg IB0sbgdol B0odbgdo.  godm3zzergzol
dmd9gbBHoLomM30L 24 35309630 9O 00gdS 9096506 BgzOMWMYoME  F3MMbIEIMBSL, 2
35309630 00905 3653039Jumel (4.0, 0.5 33 ©®gdo) s 2 353096F0 0mMgds 250 T
3060090mb  Egdo (1 Fompsbo mgdo 200 3y 93mEO™IsLMLb 3mAdobsgosdo s 1
©egdo 600 Ty 3963505H93060056  3330b530500). 99(3Y39w900L  459m33930L
Lo3MbGHOMEM  ¥amxndo BRsGmMwo ogm  dLoglo  SLOZMOMO30  KAMBOL  JoMMZgo,
x96dOmgwo  dsdmmdomo  Ldgbolb  dmboerolyg,  bggdmemyon®o,  30dMbozszowmeo
©5M393900L S 656 3MEH03900L IMbTsMgd0l 565359 HBOL 2o69dg. yzges dmbsfogd bawo
dmof9gMs 0bxzmMIoMGdMwwo MIBLAMIOL mEAsL (0b. sbsGmo 1. a3. 100-101), bemeorm
330935 @OLEHMMdMEo  0dbs . bghobsdzowol  Lobgermdol  Labogg®Lodgdm
3060308 900310 3mdoLool dogm. Lsdmemm sBsoBobm3zoL s F99agd0L “39m9gLo
UBEAHOGOLEHOIMMO  ©9FwYFs39d0LM30L  FgoMBs M(3IM3Zs 33930l LwydogdBo, 306506
33w930L gMmo dmbsfowg oym 8egcMmdomo Bggbol 35309630, bamwm dgmeg 353096@s

398m33amg3olb  fobs ool 33wsg  doowe  9Bge™bo.  39¢Y39wgdol  Bsfg®o
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396bmM 309930 0dbs 08539 L, HMEILSE RGNS 3€00b0IMMO odm3I3Eg3s, Fybo®
mmobdo gmbmmo  bdomeol ©odswo ©mbom, ™93By MO0  FozMMRMbol

Lodwomgdoom (Beyerdynamic Opus 55), ®m3gwois 353096@0L 3060@sb ssbenmgdom 5 id-
ol IMMHIO0m M3LEJOMS. bdMzsb0 Logbswrgdol LobdoMy 3J5wodMOMIdIMYO oym 48
kHz-oms @5 16-bit M9bmmzoom. g3zgms 35309630 d9¢Y39wgds BsfgMowo s
3960393GYPWMM©  39dm33wgwo  odbs  ghmo  Lgbool  @GML  393Y39egdol
139305oLEBHOL Jogh. Yzgws dmbsfowrgl gdwgms O35 gds (1) gobobyMdwozgdms
fo60mgod3s bdmgzsbo /s/ gMmo s3mlimbodgol dsbdowbyg F9dergdolisgls®mo© MHY39@o©
5 bobpa®dw035w; (2) LEGSGRO 3odgmMmgds BoM33eqdOL /35/-/Es/-/35/ gHPDO 53mbvmbodgol
956dowbg d300x 96O 8506@3; 03039 ©35¢9S JAIMEI® FoM(33¢dBY /30/-/EH0/-/30/ s
1379/-&y/-1399/; (3) 9039 GH9JuGHob Pogombgs, GmAgmog 110 Lo@ygsl FgoEegEs; s (4)
dmbmeomao 039999 0995Bg 9bEMmgdom 90 Fsdob dobdorBy. yzgws S3mEsbsL, oM
dmbmmyols, gomo  Lgbool  FsbdogBg  ygzgws  35309bGHO  MOXIO 039O JI..
Bo3mmM3w0wo mmbo GHodol sdmEsbs 99Mbgmeo odbs 0do@mad, Gmd 3500 by SEgdoc
O3990 39@Y39w900L S©HgOols s 0bGHIM3MYGIE00LsM30L LsFoMm 0bxgm®mTsgools
md9B9Lo bsfoerols Jowgdss Ggladergdgeo.

RGOS  H5Mm©gbmdm030 T9x3sLgds, GOLM30LSE J90M3033W09m  I9BHY39wgdol 15
©930530M0 3363969090 s 9350069  MOPOYMM 393000  ODIMOOOL
9439®0390L5 s 99BHY39egdol  oB39693gdl MGl  (0b. @bsdmo 3. aMoxgozo 1.
393939900l IB0sbYds JRIOMBMEOo 9b39BIWM3smool dJmby 3oMmgddo 3. 122)
(Darley et al. 1969; Duffy 2005). 535bm56539, 9939390900l sOHBgemo  dsbgz9690¢gd0
1595905l 0dGMS 53MLEHO0ZNOO B3O DBOL BodMsEgd0m MBOYJBHIM0 J5dM3IZL930Ls
(Rusz et al. 2011). 89¢g39egd0b gb 15 L3gzozom®o 3583969090 sBggg sOBgMo 0dbs 0dol
3odm, Gmd  obobo  oMmBmoabab  303m3069303M0  ODIODOOOL,  L3sLEGHOGO
©ODHIONMOOL s OLEHMboMMO 30396030693H03M0 ODsOMMOOL  doGoms 6odbgdl,
G553  999L5GY30L9dMEs  BobgobMdMMo  36MH30BLMbOBIOL  35MIMORMEOMYO0O
33X0g0gdLs o 89@Y39wgdolL 3Hod S©FgM0wwmdsl (Levin 2005;Cersosimo and Koller
2006; Sanotsky et al. 2007; Selikhova et al. 2008; Stepens et al. 2008; Sikk et al. 2011).
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3.4 89(Hy39egd0l sMM393900L 53MBE03IM0 SBsEroBO

53MBGH03MO0 565¢00BO 5MHOL 5MH50635B0MM0, BMBE0, 350 MO s LsoTgm dgomEo
39Y399g00L M393900L s5MBHIMs. (Rusz et al. 2011). 913900OMBME0 353096¢Jd0L
Lo3mb@mMmEm  3060H9d0L  393Y39gdol  Lbgoalbgs  sl3gddgool  dgbslfsgws  Bz9b
399m3094gbgm  ®59m9bodg 53MLGHOIMNM0  Lsbmdo. dygMHgdol  LobdoMol  (Lodsweob)
©HOLOSMGIOLMZ0L B39b godm30Ygbgom LodNsEMm BMbsdgB Mo Lobdodg (FO) (Rusz et al.
2011), FO 356(:0509comds (Rusz et al. 2011), s bdob 95(939@0L 930DMm©Ydol Mrom@gbmds
(Boersma and Weenink 2001; Rusz et al. 2013a). 9d9¢y39wgdol  bdsdomermdols
390mby33w9350, Bggb  Tg30Lfogzergm  9BY39wgdol  Lsdmoem  0bBGHgblogmds o
06@96L03MdOL 35M050gmds (Rusz et al. 2011). BJol boGOLLML ©s393d0M9gd0m, 396
50m300P0gm 300605309, ,3003000%, MBIRIMPMOS 35MHMbOICO B Ms/HTsMMO s MbIM
930DMm©gdol bo®olbbo (Boersma and Weenink 2001). &g%mbsblbol dqlobffogers B39b
B350 gm 1/3 mgdBogol 139gdGHMmeo sbsewobo (Kataoka et al. 2001). 39¢3939egdol oMmols
36MHMdEgIol ool FMgws  B396  godmgzm3oegm  OSEMbMm30bgbol bscobbo,
©05QMbM30bgHoL MgAMsdm™Mds, 393Y39wgdol bgms 3mgnoEogdbdo  (9.0.net speech
rate), s 359990l Lodwwm Jgi3smgds(Rusz et al. 2011). sGEGH03MEs3008 ©IBOEOEHOL
390035¢0{0bgd00m B396 ©o3583JLOMIm dAIOOL godm3gdol sfiygdol dmdgb@o (Fisher and
Goberman 2010), bdmgbgdol 8096 5393900 bogmag (Sapir et al. 2007) s bdmgzbgdols
bobaMdwogmds (Fisher and Goberman 2010). 893y39egdol 00mMIMwo  35653gEHM0L
36003690mds 9439w dmbsfogrolsmzol Asdmm3zwowo 0dbs MmMo 3m3smmo  sdmEsbols

09092500 30090990 Imbs393900L 39315900l 9 IRS.

3.5 89()y39¢gd0l MM393900L BEBSEHOLEGH0ZMO sb5¢EroBO

OHMAMO3 3MEdngmOMm30-bLdoObMZ0L GG WsdMM30Yd9wo 60dTgdolsmzol sB39690L,
356599900 bmMTo o 0gm 2565fowgdmmo s XyMBMIIMOOLO 2obLbgs39d9d0l
39535L9d0LomM30L 459MmY9b9dEo 0465 35M05(309E0 5b5E0Bo (ANOVA). 893)y39gdsls o
3006036 9mbs(39990L JmMoL 3mEMEs300L OILLEAIBs® 2odmmzwow 0dbs 3oMlmbol

3M95303096@0 (Pearson coefficient). 9939390090 9923900569005 s 93390900 M) Gom
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3oblb393wgdMm©s  9BY39wwgds  9BRIVOM™MbOL  dMIbTsMGIIOLS @S 0Ts3gg  SbOIOL
Bn®dserm®o  993Hg39egdol 3dmbg  xsbIOmge  FMLobergmdsl Mo,  obsGmGool
LogOom boddodg Tgxsls 993HY39wgdol  sH0s6YdMEo  356539BHMIOOL  OMZEO.
393939900l gOHD0EL LT 356599 BHEMdEY ©sD0sbgds Tgnolis Gmameaz bddo,
mb0sb-03000589 FgRsls GMAMmOE LSFMsEM BIOOLLOL IB0sDYds, bmwm o
©H05690w0 0ym d9¢Y39wgdol 930D dgEH0 356599BHM0, 0g0 T9BIBEs MMM ddody
bsHoLboL POBIOMNEMOS.

3.6 335¢00l 359mAM539090 (M3EmIMGMOH¥E0) EsMM393900L dglfogums

5GH0309M0  350306LMmbobIol  J9dmbgzg3zgdo  boslosmgds  ™M35¢ol  F58MmdE53909w0

2bdEool  sMM393gdom. 53  dbMog  33wgzsdo  Bsmmwo  Lddogd@gdog o6
§o60mo960b96  299Mbs3olL.  ™M35¢ol  5dmIM390go  BMbJiEool  Fglogslgders
09985305 139309 MMH0 3OMEGMIMEO S 30QIMNMIMEMYMIR0s B3gE0owGms B3zgbo
33w930L5m30L 3OO0l 35OHWol Mbogzgmlo@gdol bgzmmemyool s bgo®mmdg3609Gm9d0L
396G®0sb  Bsdm@sbowo  1533w930  ©bsasmol VOG  EyeBrain-ob  993d39mdoom.
30009MM3MMYM5x00L  JoBsbl  FoMImoagbs ™30l Logsmo  IMIMMdYdOL
5330@Mol, LoLHOsRoL, wWo@gbgool @y bobaMdwozmdol Jgnolgds. TsGHYdom,
103303 s 35ML0TZ>MO3NME  53BHMbMToNGH  bgHzmer  LolBgdag 9gBIOMbOL
393w9bol  oboYgbs  33eg30L  g3zgems  bYdogdAL  BomBeM©s  3m30emdg@®os.
9183906OmMbMo  356306bmboBAOl  Imbg  353096BHJ0d0  Mzowol  MIMOMIJOOL
d9LPogeolomgol s 999agdolL  Fgx3oLgdolmzol  Asdmygbgdero 0dbs LozmbEHMmmerm
X2IBO. 9B 0ym 356306LMmboL 53500900l dJmbg 353096FMs LogmbEMME™ xymxo:
X38d0 dgoom©s 21 353096¢0 (13 85953530, 8 Jowo; Lodrsm sbszo 54.8, SD 9.6,
395600509 Mds 40-71 §iowo), OH™AIdLOE 0sbMBO osma0bsm UK Parkinson’s Disease
Society Brain Bank-ols 300@&900w3900L msbsbdo (Hughes et al. 1992). 59 Lozmb@®MMmerm
X29B0L 40 oebg sboasbMs 3530963908 Borm@BoMgdmmo 3Jmbosm 3969303960
AILEHMgds  3560306-3mF5300%9 (PARK2) o G390 8900bgq35d0 030 96 ymazoms
sedmBgboo. B3z9bl doge 459mygbgdmeo 89w9gaqd0 99sMgdwo 0dbs  LozmbEmMmem
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X3IBOLRSD,  OM@IoL  gzgas  353096G0  2odm33wgmeo  odbs  Bgzgbo  Bgbo
056583309350900L d0ge Bl bogzgMo@gBHol bg3dmmmaool ©g3sMmESIIBBHLS

30603160 BgommdgbogMgool (396GHOTo (3Mows). xsBIOMgwo LozmbEHmmem xamaso:
L53MBGHOMEM X¥ai0 LsFoOM 0gm 0dolOMZ0L, MMI EIAIBOE oYM BMmMIOL BoMywgdo.
dsbdo dgomes 27 dmbsfoerg (25 85053530, 2 Jowro; Lsd. sbszo 36.2, SD 6.0, sbvzol
ROMRWgd0 26-45 (gwo), MMSE (Lsdmowme 28.9/30), BDI (bsdmoerme 4.9/64), FAB
(Lodseme 17.7/18). L3930 YOO 300035 8MmYnbgdom WIILEGMMYdMEo 0dbs, ma
5039600 dmbsfoergl 56 3Jmbs 633MMEMA0MHO 56 BLOJOIGHMOMEPO 5350 GdS, Y39e0S
L53MbGHOMEM 30OO 51939 MOOYNRS (396GGIWNG ByM3M LoliEgdsBy dmddgwo Go0dg
890003539630L 800gdsl. 035¢gdol IMAMOMdS 250M330GME0 0gm Y39es d9dmbggzsdo
d0bM3MWHOME0 30009MM3NWMAGMsxz00m (mobile eBT Eye brain, Ivry-sur-Seine, France)
300 603m3dolb bmdoon s 0.5 FMsEMLosbo Loghzomo OGgbmEmEoom). Bs3ogdo
53¢™35GHMM9© B0JLoMEIOMPS BoBJsMOL DLMMdwol dobgwgom (Eye brain software),
05653  LoFoOMgdol  Fgdombgzgzsdo  0bEO30PWEMsE  0bL3YIBHOMPIOM®S S
356995000 30009dBH0MIdMES 9330935008 F0ge. FoGmzbgbs M350l GHGMsgdEHm®mool
Bobsfato 965e0BgdMm©s 53EMAdGHMMS©, 0019935 Fotrx39bs M350 2o8m0Yygbgdms 01y
dom3bgbs M350l LoAbserl 9EIOMPS 3OEIRJHJ00. 1535Jd0L BsbIFIM0, OMIWgdLE3
90090Mm@s bodbsdo 56 bbgs sO@GHIBsJG0 MJ0gdm©s (10%-Bg Bogergdo yzgws 353096&00).
153500900, OMIJDs oBgb3E0s 0ym 80 ms-bBg bs3wgdo 0M3wgdMEs s6EO(E035EGHMOVIw
(Hobabimgd) Lo39Yds© s obobo Magugdgwymagowo ogm, bmeem SRT 81 -130 ms
0mM3w0MEs ,gJu3MHgL Lo3ogdo” (Delinte et al. 2002). gMHomo Lglbool s6dogwmdsdo,
OHIgwog 3Mdgwgdms 30 Hmomo, bm®mEogwgdm@s Bsdo BbgsILbIs sdM3bs gMHmo
@S 00539 56308 930™do0:  1)doMBH030  3MOODBMBGHIWMOO  ©s  39MHEH0IOWMO
30b53500900; 2) FoMEGH030 3MHODMBBHI™MMHO @S 39MOGH0IIMM0  9BBHOLI©Yd0; 3)
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3mobgbg 996x3603 o6 Fombbog, 96 13 Mo MLosh 3Mmbgbg Bgdmo o6 J3z99mon.
Bof9M00o 0465 28 11535¢0s. 965¢P0DIOM® Y39es 1HIIOL oEIbE0s, LoBJoMg [Lodwmserm
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956d0by.

3390005 GHMEEGHIOM3560 80dd900 MOl J306Mg, SMBLFOOM B535Id0L  0bEGHMMBogdo
035000 30JLoMYOME0 dEYMIsMIMBOLIL, HMIGOLS3 NI o5d300 LEAOBBOWID s
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38



4.33¢0930L 890093900

b9h065330¢00l LoboggOLoEIB™ 3obozol d5Hsby JoGmzgero s hgbo 833w 9350900

3096 BoBo®mgdmo 3393 FoMdmoygbl  36M939gbGH™  F9dmbg3zsl,  H™mIol
RMR9dd03 30M39ws© dvmxzwomdo dmbEs 9BgEOMbMwo 9b39RswM3smools IJmby
3530963900l I6535¢TbM030 3wobozM®mo s 0bLEGHMMIIbEHo Jgufogurs. sdoGmad dg,
OMaMO3 30Mm9dBHoL 9hmgHmo bgerddmzsbgwmo s 93393960, LoFoMm doz0Rbg3 3
Boddmddo 9B  Homdmzoa0bm  Bggbo 330930l F99Ao©  Jowgdwo
565369DMM0, 3e00bolzmMo, bgommzliodmemaom®o s 0blE®MmdgbEmwo aodm3zwg3zgdols
9mbs3999%0 33w930L  bUYd0gdBHgOol dobggzom. B3z9bL TogH IAMMZOWO0s  1y3oMm©
30390 Lo,  MMIgwog  dgbodergdgeos  ModmEgbodg  Lsdgsbogdm  BsdOmAol
Log3mdzgerl oMoy gbgl.  (obodgdetg bsdMMIdo 9393900  Homdmzs00bm

00@go@wo  89©9J00, 3535300  JBIROMENO  9HEIBICM3000L  Y3gws  db3gJHoL
dm3mg G08mbogs S MBOM ©IGHIWMI®E gobzobowm  89@Y39wgdol @S M350l

050mdM53909w0  3b300L  IMM393900. 259M33wGME0 0gdbs MEEISMO  39335B0OO
Gobob HomdmTsy9bgewro, 29 3536OMd0MO Bgglol s gHmo 8EIOMBdOMO Lglols 353095EH0

LoJoMM39P M6, HMTGEMS LETSEM SB530 0ym 39.9 + SD 4.9 {gero. oo 99339 SLIEPO
JMbs0 98390OM™MbMwo 356 306LMmboDIOL ORbMBO 565869DT0 9BgEOMbOL dMmbdscgdob,
G0300)6M0 300060360 959m3w0bgdgdol, ™30l  BH3060L  FogbodM-MgBMbIbLmEo
33w930L 8900929008 @O SGHIMBIGH0MWO 99350090900l  4odMEOOEb3OL  Lygdzgwby.
SM39IO0 FoMAS60 56 0gMm 503-IPII0MO S SOEIONL 56 50950dbgdMm©s W30derols ddodg
5056700l 6086900.  godm33wg30l IMIgbEHOLsm30L 24 353096@0 9 0GOS 5MBIOM
69360 Mma06 379OBEMBd, 2 353096¢0 0090 3653039JLmenls (4.0, 0.5 dy ®9do) s 2
353096¢0 00935 250 3 3060090l ®9do (1 Fomsbo egdo 200 Ty 93MOM3IsLMSD
33306530580 s 1 egdo 600 3y 356Md535Hg30bmab 3m3d0bs30580).  F93Y39¢gdol
399m33cg30L  LS3MBEHOMME™  ¥amRdo PRoGmo ogm AbasgLo  SLOZMOMOZ0 X AMBOL
Jobmgzggmo,  xsbdGmgwo  BsdOMmdomo  bdgbolb  dmbserolyg,  bgzmmemyomMo,
3039960353060 0393900l s 656M3MEH03900L dmMbToMgdols s653b9DoL 2o69dg. yzgwrs

dmbsfoergd bgwo dmofgds 0bxm®IoMGdMwo  MbbIMdOL  FMOISL, bmem  33¢g30
39



©OLAHMOGOMo 0dbs L. Bghobsdzool  Lobgarmdol  Lombogzg®bodgdm  3wwobozol
90003600 3m3obool  d0ge.  Lodmmem  5bseroBolmzol s 999agdol  M3gmgLlo
LEAHOGOLEHOIMMO 93 Fs39d0LM30L  FgoMBs M(3IM3Zs 33930l LwydogdBo, 306506
330930l 9o Imbsfowg ogm 3g®mmMdomo Bggbol 35309630, begnm gmeg 353096@&s

3990339300 fjobs gl 33esg doore 93O ™bo.

d900>b3935 MIP 01

31530 33¢930L BoGotMmgdol Mml 44 §., 256500 9ds MBomEqlo; MmxsbMO dEYMIsMmIMDS -
396dmcfobgdmmo; 3Omxzglonmwo  bogddosbmdol dgfyzg@ol dobBgbo - 350 YOOLYE
©59M930009090  d0Bgbo. BsM3MIsbool LEHsgo 15 fawo; 9nIOM™bOLl  dmbdsmgdols
bsba®d03mds 2 fgwro, Lobdomg 10-15 x96 ©Egdo. gx8gEOMbMwo 9639BswM3s0m00l
306390 1bod3GHMIYdoL 50dM395gdoL GM: 3oMm3gwo 0b69J300sb bsd Fgwrofsdo, Bsd
03990 989OMbOL  IMbTsMgdol  J9(Y3930©sb. 9B9OMBOL  dmbsdcmgdol  Tgfyzg@ol
30BgHo 36mdos. JoMomoo Lod3EHMIgdo/Ro30gd0fod393900, LosMWIOL dodbgurgds,
393Y39w900L d9bgargds, dosmMgal dotrx39bs ggbl. bgodmgzgliodmemaom®mo/3mabodwmemo
bAoGLo: MoCA -24 Jmaws, FAB — 15 dmams; WASI-PIQ — 82%, MMSE -28 Jmes, 53500000
b3oerol dobgz0m 17 Jumas, 09306 ©g3MgLool Lzswol dobggom - 5 Jmws.  NNIPPS-
PPS: 896¢&sm60 53mdbzos - 2 Jmams, dmed)Ho o 3LY3MdMEdco 608bgdo - 0 Jmws,
4m39OEOoIOH0  5dBHogmds - 9 Jumws, GHM9dmMo - 2 Jumws, Gogomds - 0 Jumws,
dom3@mbmlio - 0 dmes, 300IMH9d0L 065030690 - 3 s, 5Jl0SEIMMO BMSEO03069B0s
- 5 9o, m39wmdn@m®emo 396930 - 0 Jmws, sJuosrm@o obE™Mbos - 0 Jmws,
300016H00L OLEM™B0S - 2 JMs, 306530 Mo Bodbgdo - 0 Jmems, bsmbgdob gbdsos - 0
JMs, mOOMBEGHMo 3bd30s - 0 Jmes, G5630L obgb]3os - 0 JMws. obEmbools
99335b9d0L  bogozoMgdYwo  L3swols dobgzom - 5 Jmes. Schwab and England
4mM39 P00 99EH03mdoL dgx3s890s - 90%.

d900ob3935 MIP 02

31530 33¢930L BoGotMmgdol Mml 48 §., 45650 gds MBomeqlo; MmxsbMo MMM -

396dmEmHobgdmwo;  3OHmBglomo  bogdosbmdol  dgfiyzg@ol  dobgbBo - o9350YdOL
40



10d33H™AY00. B 3MTbool BEsgo 16 owo; 989EOMbOL JmbIsegdols boba@dwogmds 12

oo, LobdoMg ymzgwoeg (®gdo ghobgw) 96 33060500  M98m©Ybodgx g6,
IB9OMBME0 963989 M350l 3063900 Lod3EHMIYdOL 50dmM395g00L OmM: 9x39M™bOL

306390 069930006 12 Ferol 999. 0993500900l Lod3EHMAgdoL s0dm 396900l 9892
96 3900 d90930d° 9BIOO™bOL  IMbTsMgds.  doMomso  Lod3dEHmdgdo/Rogzowgdo:

399963393900 393Y39905, 303mxzmbos. BgodOmaliodmemmyom®o/3mgbodmMo LEs@mLo:
MoCA -22 dmws, FAB — 14 Joas; WASI-PIQ — 53%, MMSE -26 dws, 5350000L b3oeols
dobgzom 19 Jumws, 09308 ©g3Hglool L3seol dobgzom - 21 Jwmems.  NNIPPS-PPS:
396@owmo 3mdbzos - 6 Jms, d3MWdMMO s BBYZEMOIMWDdMOHO 60dbgdo - 9 Jmes,
4m39OEoOH0  5dBHogmds - 3 Jumws, GHM9dmMo - 4 Jumws, GogoEmds - 8 Jumws,
80M3@mbmlo - 2 mens, 300MH9d0L 065030690 - 8 s, 5JlosEMMO dGSO3069B0s
- 4 Jms, M390mdn@GmOemo 396930 - 6 Jmws, 9JLosMMo EoLEHM™bos - 0 Jmws,
3000vIM900L oLEMbBOos - 0 M, 300530 Yo 6odbgdo - 2 Jmws, bsmbgdol gmbdaos - 0
JMs, mOOMBEGHMEo 36305 - 0 Jmes, 856306 obgbd3os - 0 JMms. @obEmbools
99535900l MboxoaoMgdYwo  Llswol dobgzom - 0 dJmes. Schwab and England
4M39 P00 99GH03mdoL dgx3s890s - 70%.

d9000b3935 MIP 03

31530 33e930L BoBocmgdol mml 40 §., 256500 gds MBsmqlio; MmxsbMo dYMIsMmYMdS -
396dmEmHobgdmwo;  3OHmBglomo  bogdosbmdol  dgfiyzg@ol  dobgbBo - o9350YdOL
L0d3EGH™Ig00. Bo®3MBsbool LGsgo 6 Fgwo; JBRIEOMBOL IMbIsMYdOL boby®mdwogmds 4

fowo, Lobdody - gmzgwee), ©egdo 3-4 x96,  9BIRO®bYwo  9b3gBsE Mmool
306390 Lod3GHMIgdol 50Im396900L8 ©OM: 9x39OMbOL dmbIsMgdol ©IHYgdoEL 7

03990, 989OOMboL ImbIsMgds dghyzoBds 4 ool F90ay, OMEILSE I935©YdOL
Lod3@magoo  360d3zbgrmzbo  3MMAMLOMES.  doMomso  bod3EHmIgdo/hogowgdo:
543060 8mdMsmdYd0L d9BMM3s Fotbgbs bgwdo, 3sboMHO FMIMIMIGOO 53539 bgerdo
933036990, Tobibgbs  bgmlbs s gygbdo  obEmbos, dmdo  3MLEGWBMEO
©M393900. Bgodmzliodmewmyon®o/3mgbodco bEs@Gmbo: MoCA -21 dmes, FAB - 13

41



Jms; WASI-PIQ — 76%, MMSE -27 Jms, 5350000b B3seol dobggoom 31 Juams, 8930l
©936M9LooL Bgserol Jobggzoom - 37 Jmers.  NNIPPS-PPS: 996¢)sww&o 13wd630s - 10 Jumws,
dMEdIOH0 O BBYIZEMIMWdMMHO 60TDJdO - 4 s, YM39EEPOMHO 59BH03MdS - 3 Jmens,
G®90mM0 - 5 Jmes, G0guoEmds - 4 Jumws, domzwmbmlo - 2 Jmes, 30MMgdol
065003069B0s - 10 Jmws, 5JLosEMMO 365©030069B0s - 5 Jmws, Mm3MEMIMEGHMEOHMEO
2bJEos - 6 gy, sJLBosE MO OLEHMbBoS - 0 M, 30MMHJdOL OLEGMbos - 9 Jmws,
3065300 6036900 - 4 Js, bsmbgdol 836430 - 0 Jas, mOGOMLEAEGMEo BwbJsos
- 0 gmes, 956MH30L6 obgybdsos - 0 s, olE™Mbool d9x35L9d0L MbogooMgdmwo
13500l dobgzom - 10.5 Joyaws. Schwab and England ymg9w@mom&o sd@ogmdols 99535699
- 90%.

d9000b3935 MIP 04

31530 33e930L BoBotmgdol mml 28 §., 25650 gds MBsmqlio; MmxsbMo dyMIsMmYMdS -
MM obgdgwo;  3OMBIBOMwo  bdygdosbmodol  FghyzgBolb  JobgBo - I935©YdOL
L0d3EH™ag00. Bo®3MTsbool LGsgo 7 Fgwo; 9BIOMBOL dmbdsmgdol bsby®dwogmds 5
fowo, boblody - ym3gee), ©egdo 2-3 X960,  JBIEOMEYO  9BEIBIWM3>»O0L
3060390 Lod3EHMAgdoL s0dm3gbgdol OM: 9x8gEO™bOL dmbdsMgdol shygdosd 4
fgrofodo, 306MH39wo  Bod3GHMIgOoL  s©IMEIbgd0b  gho  fgwofsdo  Fgfiyzo@e
98390060OMbol 359mygbgds, dob 8909y o3 9609396erm3zbo  gomdbgwrs dg¢Y3gwgds.
doMoms©o  bod3BHMIgd0/Rogogdo:  gbsdMMA0ZMds,  FMUBGHMOMIO  IMM393900,
Loo®ol godbgargds. BgoMmagliodmammyowm®mo/3mabo@d®o LEs@GMLo: MoCA -25 Jwmws,
FAB — 14 dms; WASI-PIQ - 81%, MMSE -27 Jmas, 5350000 b3s¢nol dobgogoom 18 Jmems,
0930l ©936MgLool L3swol dobgzom - 8 Jms.  NNIPPS-PPS: d96@semMo 39946300 - 0
Js, 399dOHO o BLYZOMOMEOdHO 50TbJdO - 4 JMWs, Y3 EPVOMHO 59BH03MdS - 7
Jms, H®9dmMo - 2 Jmes, MHoQomds - 4 s, Jomzwmbmlo - 0 Jmers, 30MOHJdOL
065003069B05 - 8 Jmas, 9JLosEIMEO BMS03069B0s - 9 JMs, MIMEMIMEGHMEOMEO
2bJ3os - 3 gy, sJBosE GO OLEHMbos - 0 /s, 30MMHJdoL OoLEGMbos - 0 Jmws,
3065300 6036900 - 0 Jres, bsombgdol B3wbJ30s - 0 Jas, mOGOMBEAEGMEo BwbJsos

42



- 0 Jgmes, 8560306 ©obxgbdsos - 0 Jmws. olGmbool 9985900l MbogooMgdmwo
L3oeols dobgz00m - 0 Joams. Schwab and England ym39e@0om@do sd@o3mdol 993sL9ds -
100%.

d900ob3935 MIP 05

31530 33e930L BoBotmgdol mml 44 §., 256500 gds MBsmqlio; MmxsbMo dYMIsMmYMdS -
396dmEmHobgdmwo;  3OmBglomo  bogdosbmdol  dgfiyzg@ol  dobgbBo - o9350YdOL
L0d3EGH™ago0. Bo®3MBsbools LGsgo 7 Fgwo; 9BIOMBOL Fmbds®mgdol bsby®dwogmds 2

oo, Lobdodg - 3063gwwo 7 139 YM3IwER), 89909y IBOM 0330000, JBIROMbYO
9539850 M35m00L 3063900 Bod3GHMIGOOL 50IM(396900L O™: 93gOMbOL JMbIsGgdols

50990056 7 13900, 30093 2 §9o dmobIsmrs b3OZMEH03NM LsFMsEgdL s F9FY30¢)S
dsb g9 o3 959R8b0s Lod3BHMIGOOL 3MMYMILOMGDdS, HMIYL0E FOIYOMIILS JBJOOM™bOL
39093930l 89909353 F0M0ms©O BOA3EHMIJO0/B030¢gd0: 303mxz0bos, M396 od393900,
3LGHMOMWO  MM393900, LosOIOL 45dbggds (LoFoMMIOL IBAsMGOL oGOl
©@OML). 630HMBRBOJMEMA0MMH0/30a60EMM0 bGHsGMLo: MoCA -26 Jwmws, FAB — 16 Jwmws;
WASI-PIQ - 106%, MMSE -28 dms,  53s0m00b 13senols dobgogom 27 Jmas, 0930l
09360900l b3serol dobggom - 21 Jmems. NNIPPS-PPS: 996@sww60 134946300 - 3 Jwmams,
dMEdIMH0 O BBYZEMOMEBMHO B0TbYdO - 9 M, YMZ9XE OGO 5dBH03MdS - 12 Jmws,
G®90m60 - 0 Jmes, G0xoEmds - 2 Jumws, domzwmbmlo - 0 Jmws, 30©MOHgdoL
065003069B0s - 7 JMams, 5JLosmo 06M5©03069%0s - 12 Jmas, Mm3MEmImEG™EOMEo
BbJEos - 8 g, sduoseEy®o obEHMbos - 0 s, 30MMYdOL OLEMbos - 5 Jmws,
3065800 6096930 - 1 Jmas, Boobgdols 31bd3os - 0 Jmes, mOMMLESGIwo 396J30s
- 0 gmems, 8560306 ©obxgbdsos - 0 Jmws. olGmbool 8985900l MbogooMgdmwo
b3o¢ol dobggzom - 5.5 Joyas. Schwab and England ymg3ger@oo®o sg@0g3modol 99930L9ds -
50%.

d900>b3935 MIP 06

31530 33¢930L BoGotMmgdol Mml 41 §., 45650 9ds MBoEqlo; MmxsbMo MMM -

396dmEmHobgdmwo;  3OHmBglomo  bogdosbmdol  dgfiyzg@ol  dobgbBo - o9350YdOL
43



Lod3GH™AYd0. b56M3MIsbool LGsgo 1.5 (gwo; 939OMbOL IMbTsMgdol bobyMdeogmds 11
039, LbobdoMg - 33060580 2-3 %96. 9839060mbMwo  9b3gBRICM3smo0l  306MH39W0
L0d3EGH™IgooL  5IM3969d0L OM: 9gBgOOHMbOL 3oMm39wo 0bgd300wsb 2 Fgwofsdo,
9183906OMboL  ImbTsMgdol  F9fy39BH0sdb 2 ™mggdo. d9hy39GHoL  dobgbo  Mibmdos.
990939306 2 ool 8909y 996086y 9935009008 LOT3BHMIYOOL  FOIMAGGLOMGDS.
d0M0ms©0  bod3EH™Igd0/B030gd0:  LosMVIOL ©@s F9BHY39wgdol  Asdbgegds, BY©s
30MHgddo  303m3069Bos,  @oLbGHMbos  dobbgbs  bgwol  99-4-5  momgddo.
690OMmxLoJmEma0H0/3mabo@MMo LEsGWLo: MoCA -27 Jmws, FAB - 17 Jms; WASI-
PIQ - 89%, MMSE -28 dmmos, 535000l L3seol dobggom 21 dmems, 3930L ©936glools
b35¢ol dobgz0m -6 Jmams. NNIPPS-PPS: 896@sw®o 39946300 - 1 Jmams, dw9emdm6o o
13LY3EMOMEOMOHO 60dbgdo - 1 JMes, Y39 OO 5JGH03MdS - 3 JMws, GHMgdmeo - 2
Jms, Goyomds - 2 JMes, domzwmbalio - 0 Jmes, 30wMMgdol dMswozobgbos - 11
Jms, 5JLosEMMO 3G5E03069B0s - 3 JMws, Mm3MEMIMEHMOMWo BMbJzos - 2 Jmws,
5JbosEMEO OLEBHMboS - 0 Jmers, 30MHJOOL OLEHMbBos - 2 s, 3065d0EEO
6086900 - 2 Jms, Bobgdol B«bJzos - 0 JMws, MmOMMLEIGMWo 3Mbd3os - 0 Jmws,
3560306 EoLEMbJ30s - 0 Jmas. oLEHMbooL Jggz3sligdol MbogoEoMmgdmewro 3seol
dobgzom - 2 Joyams. Schwab and England 4m39er@@0m60 59@&Hogmdol d9g3eligds - 90%.

d90oob3935 MIP 07

31530 33¢930L BoGotmgdol mml 39 §., 35650 gds MBoqlo; MmxsbMo MMM -
3964mEobgdmwo; 3Gmxzglbomwo Boddosbmdol dgfiyzg@ol dobgbo - sMslmgl ymagows
©5L5gd90ME0. BoM3MIsBooL LEgo 13 Hgwo; 989EOMbOL IMbTsMgdol bobyMdwwogmds 1
f9o, LobdoMy - ym39Ww MY, C®Ydo 2-3 XI6. 9BIOOMEMWO GbEIBRIWMI>MOOL 3060390
Lod3GH™IgooL  5MBM396gdoL  MM:  gRgEMM™MbOL  3oM3go  0bgdsoosb 13 ™m39do,
IB9OMBoL  dmbsdMgdol dgfiyzg@ol GoBYHBo 9350 Jd0L  LoA3EBHMIGOOL  S0IM(396gds.
593500900l  J0d@0bsMgMds  IOMAMgLero.  doMomso  Lod3@magdo/Rogowgdo:

99690900, 299963393900, dMmbm@HMmba®mo d9@Y39wgds, 303mxmbos, 30do3mMo By
@5 3905 3000MHgd0L  oLEBHMbos, 3d0dg 3MLEGHWOWWO  EIMM393900, J9FMbIGHWWO

44



59gboMGO LosOMEo, bdoMo §59393990.  bgodmrLodmemyom®o/3Mmabodmo LEsEmo:
MoCA -20 s, FAB — 17 dmeos; WASI-PIQ — 72%, MMSE -28 dmos, 9350m00b b3ogools
dobgzom - 26 Jms, 8930l ©g3Mglool blswol dobgzom - 34 Jmyas.  NNIPPS-PPS:
396@omo 39963305 - 9 Jms, dBMEEdMMHO O BLYZLMOEdINMOO bodbgdo - 10 Jums,
4mM39OEoIOH0  5dBHogmds - 9 Jumws, GHM9dmmo - 0 Jumws, Gogomds - 2 s,
dom3@mbmlo - 0 Jumws, 30Mgdool  dMs©03069%B0s - 13 Jmams,  sdloserEo
065003069%0s - 13 Jmws, ™m3Mmdn@GmeOmeo g96J30s - 3 Jos, sdlosgrmEo
©oLEBHM™bos - 4 JMs, 30MMIOOL EOLEHMbOS - 5 JMas, 30Msdowo 60dbgdo - 4 Jmws,
Bobgdols 3mbd0s - 0 mems, mOMMLESGIwo B96J30s - 0 Jmas, o308 olgmbdsos
- 0 dmas. obGmbool dgxi3sligdol mbogoio®gdmwo b3seol dobggzom - 13 Jwmws.
Schwab and England ymg39@mom®o sg@ogmdolb 9953569ds - 50%.

d900ob3935 MIP 08

31530 33e930L BoBo®mgdol Mml 42 §., 25650gds MBsmqlio; MmxsbMo dyMIsmgMds -
oMY BYGOMWwo;  3OMmBILOMo  bogdosbmdol  dgfiyzgBol  dobgBo - @s9350gdOL
L0d3GH™Ig00. bo63MTsbool LEsgo 13 {gwo; 9BIEOMBOL dmbIsMgdol boby®dwwogmds 2
039, bobdoMg - gmzgwEg, E®Jdo 2 X9O. 989gEOMEMwo 9bEIRsWMIsmMo0L 306M39w0
Lod3BHMAGOOL  5IME9bgdOL  MM:  9RIO™MbOL  30M3go  0bgd00sb 2 ™mz9do,
98390060™bol  dmbsdmgdol d90Y393H0L F0BIHBO 935 JdOL  LOT3FHMIGOOL  5BM(3969ds.
553500990l J0d0bsMgMds LYoo 3MHMYMgLlIE0, 9997 LGB0 MO. JOMOMSQO
1033 ™a900/P030¢qd0: F9bgergdeo 89¢Y39wgds, 303mxmbos, Jbdvdo 3MLEGMOHYIECo
©9MHM393900, LOIOWWOL oMo  godbgegds. Byodmxlogmemmyom®o/3mybod Mo
LAoGMLo: MoCA -21 Jmaws, FAB — 13 dmews; WASI-PIQ — 84%, MMSE -28 s, 5350000b
b3oeol dobgz00 - 19 Jmes, 3930L I3MYLoOL 3serols dobggom - 12 Jyams. NNIPPS-
PPS: 896¢& o0 53mdbizos - 5 Jmams, 3m@0d)©Ho s 3LY3EMdMEdmo 60dbgdo - 6 Jmw.,
4m39OEoOHo  5dBHogmds - 5 Jumws, GHMgdmmo - 0 Jumws, Gogomds - 0 Jumws,
dom3mbalo - 0 oo, 3oMGgdol  dMoozobgbos - 8 Jmes,  sdloswrmEo
065003069D095 - 4 Jms, ™3MMINEGHMOHMEO 53bI309 - 2 M, 5JLOSIMMO EOLEHMbOS

45



- 1 g, 3009160990 oli@mbos - 0 Jmas, 306Ms80meo 608bgdo - 2 Jmws, Bsmbgdols
2bJ30s - 5 JMws, mOOMBEIGHMo 3bd30s - 0 Jmes, O30l olRwb]aos - 0 Jmws.
obE™Mbool Jgx35L9d0L MbogoEoMIdo L3sols dobggzom - 4 Jmews. Schwab and
England 4m39c@@09)6H0 59d&0o3mdols d9i3s590s - 80%.

d900>b3935 MIP 09

31530 33¢930L BoGotMmgdol mml 43 §., 5650 gds MBomeqlo; MmxsbMo MMM -
oMY 9HYOWM0; 30rFBIL0MeE0o bgd0sbMdOL 9fiy39@0OL F0BYHO 56 2oTbPIMS 9350JOOL
Lod33H™AYd0, Lbgs F0BIBoO®M MG ML LJIGOMO. Bo63MTsbools LBEsgo 14 fgwo;
9539060™bol Imbdocrgdol boby®dwrozmds 2,5 (gwo, bLobdoMy - ymzgw ey, ®9do 3-4 x96.
IB9OOMBME0 963989 M350l 3063900 Lod3EHMIYdOL 50dmM395gd0L OmM: 9x39M™bOL
3060390 069300056 2 fgwofsdo, 9gx89gOH™Mbol  dmbsddmgdol ghy3zg@ol dobybo
553500900l LOI3BHMIGOOL  FOOMYLYdS. 9935 JdOL  F0IObIMGMDS  ILSFyolido
36OHmaMgbeo, 9999y LEIBOWYGO. doMomso Lod3EGHMdgdo/hogzowmgdo: F9bgergdmewo
©obEBHM™MbomMo 393939190,  303mxMbos,  LosMIol  odbgergds;  LomdMOL  GOML
5006086935 olEMbB0s 39MHOMMIEMEO, 3wo@Gobasl s  FoMEbgbs bgerols 3mbogddo.
690OMmaLoJmEma0MH0/3mabo@MMo LEsGWLo: MoCA -24 Jmws, FAB — 10 domems; WASI-
PIQ - 73%, MMSE -27 dmes, 535000 b3ogrols dobggom - 20 Joams, 8930l ©gd3eglools
b3o¢ol dobggzom - 42 Jmews.  NNIPPS-PPS: 89b@swvy®mo 396300 - 8 Jmams, dmend®o
5 BLYZEMOMEOHO b0FBYOO - 10 Jas, YMZ9L PO 5JE03M0dS - 10 s, GHMIIMGOO
- 1 gmes, Gogyomds - 1 Jmens, domzembalio - 0 Jmams, 3000wM900L 06S©03060%0s - 14
Jms, 5JL0sEMMO 3M>©03069B0s - 5 JMws, MmIMEmIMEGHMOWwo BMbJzos - 9 Jmws,
5JLosEMEO  EOLEHMboS - 2 Jmes, 30IMHJOOL OLEHMbBos - 2 /s, 306HSFoEEo
603690 - 1 Jmes, Bobgdol B«bjzos - 0 Jms, mOMMLEHIGMWo BMbdsos - 0 Jmws,
3560306 EoLEMbJ30s - 0 Jmas. oLEHMboOL Jgg3sligdol MbogooMmgdmeo 3seol
dobgzom -11.5 gmaens. Schwab and England gymg3qw@0owm®o 59@ogmdol 99a3sLgds - 80%.

d900ob3935 MIP 10

46



31530 33e930L BoBo®mgdol mml 35 §., 256500 gds MBsmglio; MmxsbMo dYMIsMmYMdS -
MR OHGOIMWOo;  3OMBILOMwo  bogdosbmdol  J9hYy39BHol  BoBgbo - L9350 JdOL
L0330l 50IM(396905, B0DBOIWOO bsOTYBOMOMEMDS. Bo®3MTsbool LGogo 2 Fgwo;
91539006OMboL dmbds®mqdol bsba®dwogmds - 6 ™39, LobdoMg - ymz9wMg, ®gdo 20-30
X96. 989JOMBMo  9b39IBRIWM3sm00L  30M39w0  LOA3EGMIYIOL  5IM(396900L  E™M:
9539060™bol 3060390 069430096 6 ™3980, ML 25dM3 95Y30@S 9BIJOOMBOL JmbsdMYds.
553500990l J0d0bsMgMds LYoo 3MHMYMgLlyEo, 9997 LGB0 MO. JOMOMSQO
L0d3E™Ig00/P030¢q00:  303mBMbos,  LosGrmol  4odbgegds,  LosByewo  xmbol
©HsIMYd0m, oLBHMbos dghbgbs Bgbol 39609dd0, MgGHOMIMWBogdo §odi3939d00.
Byodmxlodmemmyom®o/3mabodmmo bGs@bo: MoCA -22 Jmws, FAB — 18 Juws; WASI-
PIQ - 84%, MMSE -24 dmes, 535000 b3ogrols dobggom - 17 Joams, 8930l ©gd3eglools
L3oeol dobggom - 11 Jmews.  NNIPPS-PPS: d96@svy®o 346300 - 0 Jmems, dme0dog®o
5 BLYZ3PMOdINMOHO 50TFbYdO - 3 JMWs, Y39 OWOIMHO 5JEH0ZMOS - 7 JMes, BHMIIMGMO -
0 Jmws, ©Hoa0Mds - 2 g, domzwwmbmlo - 0 Jmes, 30O9d0L dGsozobgbos - 5
Jms, 5JL0sEMMO 3>©03069B0s - 8 JMws, MmIMEmIMEGHMOWWwo BMbJgos - 1 Jmws,
5JBosErMEGo  EobEMbos - 0 Jmws, 300EOHIBOL EOLEMbos - 5 Jwws, 306M5d0©EO
6036900 - 2 Jmes, Bobgdol BwbJzos - 0 JMs, mOMMLEHIGMWo BMbdsos - 0 Jmw,
3560306 obLEMbJ30s - 0 Jms. obEGHMbool Jggz3sligdol MboxgooMmgdmewo zswob
dobgzom -6 Jmems. Schwab and England ymg39w@mom®o sg@ogmodol 895356905 - 100%.

d900ob3935 MIP 011

31530 331930L BoBo®mgdol mml 42 §., 256500 gds MBsmqlio; MmxsbMo dyMIscmgMds -
396dmcfobgdmmo; 3Gmxzglonmwo  bogdosbmdol dgfyzg@ol doBgbo - W350YdOLYE
©53M930009090  doHgBoL. bBo®3msbools LEsgo 17 Fgro; 9gx8gOMbOL Imbdsmgdols
bobaMdewogmds - 3 39, ULobdoMmg - ymzgereg, ©®qgdo 5- x9M. 9xugOOMbMO
9539850 M35m00l  306M39¢0 BoA3GHMAGOOL 5IM (396900l OHM: 9RIOMbOL JoGm3z9wo
069430056 3 3900, GolL @odm3 99hY30d°0 9BIOOMBOL  TMbHTMGdS. 9350 YdOL
9000b5(gMds  sLHgoldo LosGMEol 3OHMYMYLMEo  A5dbgegds, 90y LosGIMEo

47



3999xMOgLS @S ©JsdoBS F93HY39wgdol godbgargds, 33wg35d0 BOIMZ0L 3gMHom©Io
00900b656M9Mds  BEOd0oWwGmO.  doMomso  Lod3GHMAgdo/Rogzogdo:  Fgbgergdmeo

399391905, LosOWOL  godbgargds MHYBHMM3MELOGdom ©s ugdydo  3mbGMOMEo
©M393900. Bgodmgliodmnwmyon®o/zmybod®mo LEs@GMbo: MoCA -27 Jmws, FAB — 14
Jmas; WASI-PIQ — 92%, MMSE -29 Jmms, 5350000 3oerol dobggoom - 26 Jmams, 09300
©93609Lo0oL 3ol Jobggzom - 20 Jmers.  NNIPPS-PPS: 996@semMo 13946305 - 0 Jumams,
dMEdOH0 O BBYIZEMIMWdMMHO 60IDBJdO - 6 s, YM39LEPOMO SJBH03MdS - 5 Jmens,
G®90mM0 - 0 Jmes, G0gyoEmds - 2 Jmws, domzwmbmlo - 0 Jms, 30©MOHgdol
065003069B0s5 - 8 M, 5JLoSEMEMO 365E03009B0s - 3 JMws, M3MMIMEGHMEOMEO
2MbdEos - 4 gy, sJBosEw Mo OLAEHMbos - 0 M, 30MMJdOL OLEGMbos - 2 Jmws,
30658000 6036930 - 0 Jmas, Boobgdols 3bd3os - 0 Jmes, mOMMLESGIwo 36J30s
- 0 gmes, 9560H30L6 obgbdsos - 0 Jmws. olEmbool 9351900l MbogooMgdmwo
L3oeol dobgzom -4 Joews. Schwab and England ym39e0om®do 59@Ho3mdol 99930L9ds -
100%.

d900ob3935 MIP 012

21530 33930l Bo@oMgool  ©Mml 38 (.,  2obsorewgds  mBsmargbo,  L3MOELAgbo
(39bdMODIE0); MxbMMHO EAMIMGMDS - MY IHBIOME0; 3OMBILOMwo boJdosbmdol
990y39®d0L  B0Bgbo - 99350900l  LBOA3BHMAYOOL  5IM39690s, BoBOIMMO
MBs®I)HMEOMMds.  bsO3MIsbools  LEsgo 9 flgwo;  989OMbol  ImbdsMgdols
bsbaMdewogmds - 1 fgwo, LobdoMg - ymzgerEEg, ©EJdo 2-x9M. 9BIOOMHMO
9539850 M35m00l  30M3900  BoA3GHMIGOOL 5IM (396900l OHM: 9RIOMbOL JoGm3z9wo
0699300056 1 figeofodo, oL godmz 999930@° 9BIOOMBOL Fmbsdemgds. 93509gd0L
8000b5()Mds ILLYoldo 3OHMyMglryeo, 990y LBEOOWMOO 0MEO 25X MOJLIS0m.
doM0ms©o  LBod3EHMIYO0/R030gd0: 303mBMbos, Abdmdo 3MbEGHMOWMWO IMM393900,
LosGmeEols godbgegds 99393900 MO39 FBIOMGL s 9396, OLEBHMbos MmMogzg bgerdo,
0960 g5dbgegds. bgo®mzlodmemaom®o/3mabo@meo bEs@Ewmlbo: MoCA -23 Jmws, FAB -
13 Jmams; WASI-PIQ - 67%, MMSE -29 dws, 5350000L L3serol dobgwogom - 29 Jmems,

48



0930l ©93MHgLool 3ol dobggzom - 25 Jmems.  NNIPPS-PPS: 996@swmv®o 3vdbisos - 7
g, dEdrHo s BLBYZMINMNWdMGO 50TbgdO - 6 JMes, YNZIW OO 5JEH03Mds - 11
Jms, H©9dmMo - 2 Jmes, MHoQomds - 2 s, domzwmbmbo - 0 Jmers, 30MOH9d0L
065003069B0s - 17  Jumams, 5JLB0s@mHo 30 3069H0s - 4 Jmes, Mm3MEMmIMEHMEOHMEOo
2bJ3os - 5 gy, sJBosE®o oLGHMbos - 0 M, 30MMHgdol olGMbos - 6 Jmws,
3065800 6036930 - 2 Jms, Boobgdols 31bJ30s - 0 Jmes, mOMMLEGIwo 36J30s
- 0 gmes, 956MH30L6 obgbdsos - 0 Jmws. olE™mbool d9x35L9d0L MbogooMgdmwo
L3oeol dobgz0m -6 Joaws. Schwab and England ym39e0om®Mo 59@Ho3mdol 99930L9ds -
70%.

d900>b3935 MIP 013

31530 33¢930L Bo@9Mgd0L MM 32 ., o650 gds Mo qlio; MY sbmMo JEAMIsMGMdS -
MR OHJOIMO; 3OMBILOMwo Boddosbmdols dgfiyzg@Hol JobgHo - sMslMmEIL ymgzows
©5L5gd90ME0. bs6H3MTsb0oL BEsgo 4 F9wo; 9B9OMbOL IMbIsMgdol bobaMdwogmds - 1
oo, Lobdodg - gm39eg, 8o 5- X9O. 9BIROMEYO JHEIBIWM35000L 30639
L0d3EGH™IgOoL 5BM396900L MM: JR39EOMBOL 300390 069300056 1 Fgerofsdo, Mol
399m3 99093039  98B9OOMBOL  FMbsdMgds. 935000l  J0TEObIMGMDs  ILSfyolido
36OmyMgbmeo, 9999y LEWVOWMO  AbPdYJo  QOMIXRMBYLYOO®.  FOMOMSEO
L0d3EH™Ig00/Ro30egd0:  Jbgwgdwo,  A9Mm33939wo  F93Y39wgds,  303mx8mbos,

Loo®ol  godbgargds, @odmbo@Meo  3MBEGHMOMMO  IMM393700, MYGHOM3MXLOYOO
bdoMo 0439390000 396, @OLEHMbBos 003G S MM039 bgwrol 3Mbmgddo, ymdol

©OML  500b0dbgds oLEBHMbos ™®mM03g GgOxdo. bgod®mzlodmemaom®mo/3mabo@dwmemo
LEoGLo: MoCA -27 Jws, FAB — 17 Joyams; WASI-PIQ — 109%, MMSE -29 s, 9350000L
b3oeol dobgz00 - 28 Jmems, 8930L I3MYLOOL 3serols dobggom - 11 Juyams. NNIPPS-
PPS: 996@¢5emM0 g3mdbzos - 9 Jmems, dmeddo o gbgzmdedymo bodbgdo - 15
JMs, 4mg39wEOOOO 5dGH03mds - 19 Mo, GH®M9dmmo - 0 Jmas, Gogxomds - 0 Jmes,
dom3@mbamlo - 0 Jumws, 30Mgdol  d6Ms©03069%B0s - 22 Jmams,  sdloserEo

065003069B00 - 6 Jms, m3MEMIMEHMOWWOo B36J305 -2 s, 5JLoSEIMGO OLEMbos

49



- 4 Jms, 30000900l oLEHMboS - 11 Jmws, 306580wwro bodbgdo - 2 Jmws, bsmbgdols
2bJ30s - 0 Jmws, mOOMBEIGHMo b0 - 0 Jmes, BsOH30L olRwb]aos - 0 Jmwe.
©obE™Mbool 99939L900L MboBoEoMIdEo b3seol dobggom - 18 Jmews. Schwab and
England 4m39cr@@09)6H0 59@&o3mdols d9i3s590s - 50%.

d900>b3935 MIP 014

31530 33¢930L BoGotmgdol mml 40 §., 25650 gds MBoeqlo; MmxsbMo dEYMIsMmIMDS -
oMY BIOMWwo;  3OMmBLOMo  bogdosbmdol  dgfiyzgBol  dobgBo - 9350 gdOL
L0d33H™AGO0L 5©VIM(3969008 S BoDOIWMO MbIOTGHOMOIMBOL godm. bsM3MBsbool
LAogo 19 Ggwo; 989O™Mbol dmbdsmgdol boby®Mdwogmds - 5 {gwo, Lobdomg -

4mM390EOY, ©E)do 4-5- 9. 939060MbMwo 9b39BIM3smo0l 3063900 Lod3EHMIgdol

503m (3969006 ©@OHM: 9x89EOH™boL 3oM3zgmo 0bgJgoosb 2 fgwofsdo, 9x9EG™bOL
dmbod®mgds  dghy3z0ds  LoI3BHMAGOOL  sMIM(3969006 3 ol T9dgy WI935 YdOL

36MHmaMHgLoMYOOL  godm. 55350900l 8080bsGgMds  3OHMAMILMEO.  JOMOMSO

1033 ™3900/P030¢900: 35FMboEWo 303mxBMb60s, LFIORO S FoM33939¢0 39BHY3YLYdS,
Lol 3OMYOILMO godbgargds, 2odmbodmewo 3mbGMOMEO IMM393900, bdoco
0°d3939%0. bgo®mxbodmemmaon®o/3mabo@dmmo LEsGwbo: MoCA -30 dmes, FAB — 18
Jms; WASI-PIQ — 97%, MMSE -30 gmams, 5350000 b3oerol dobggoom - 17 Jumams, 09300
©936M9Lo0oL 3ol Jobggzom - 21 Jmes. NNIPPS-PPS: 996@semMo 13946305 - 9 g,
dMEdIOH0 O BBHIZEMOMEBdMHO BodbgdO - 8 JMs, YM39EOWOMEMO 59EH03MdS - 20 Jumws,
G®90mM0 - 2 Jmes, ©0gyoEmds - 5 Jumws, domzwmbmlo - 0 Jmes, 30©MMgdoL
065003069B05 - 8 Jms, 5JLosEGO 065©03069%0s - 13 Jmws, ™m3MEMIMGHMEOHMOo
RbJEos - 6 JMws, sJLBosE MO OLEHMbBoS - 0 JMws, 30MMJdOL OLEGMbos - 0 Jmws,
30653000 6036900 - 0 g, bosombgdol B3wbJ30s - 4 Jas, mOOMLEAEGMEo BwbJsos
- 0 gmes, 956MH30L6 ©obgybdsos - 0 Jmas. olE™mbool d9x35L9d0L MbogooMgdmwo
b3o¢ol dobggzom - 0 Jmws. Schwab and England ym390@0om@mo sg@og3mdol dggi3sligds -
60%.

d900ob3935 MIP 015

50



31530 33e930L BoBo®mgdol mml 40 §., 256500 gds MBsmglio; MmxsbMo dYMIsMmYMdS -
396dmmfobgdmmo;  3OHmaglomeo  bygddosbmdol  d9hy39BHol  BobBgbo - I9350YdOL
L0d3EGH™IgooL 50IM(396900L s BoDOZMNHO MbIOTYHBVMOMEMIOL godm. Bo®3MIsbools
LAogo 7 §9wo; 98IOMboLl dmbdsmgdol boba®deogmds - 1,5 oo, Lobdodg -
4m39 g, ©gdo 1-2- x9M. 9839060MmbMwo 9639BIM3sm00l 3003900 bod3EHMIgdol
50dm39bgdol  M™: 9ngEO™bOL 30MH39wo 0bgd3o0sb 1,5 fgarofodo, ol gsdms
99093030 989O™bOL dmbsdMgds. ©99350Jd0L J0IEOBIMYIMds 3OMYMILI0. JOMOMSO
1033 ™3900/P030¢900:303MmBMb0s, 83303690 EOLEMbBos FotEbgbs FBGOL Lo®EHYwol
31609080, @oLEHMbos FotEbgbs g3gbols 3MbmMgddo, LosOWOl IMM393s, 3bgEgdEo
LosGrmeools odmfiygds. bgommabodmwmaom®o/3mabod o bEs@Ewmlbo: MoCA -24 dmes,
FAB - 9 dos; WASI-PIQ - 110%, MMSE -28 Juws, 535000l 3ol dobggoom - 24
Jmams, 09306 ©a3MgLools Llserol dobggom - 38 Jmes. NNIPPS-PPS: 896@sww®o
30936605 - 7 JOws, d3dYO0 ©d BLYZEMIYIO0 60dBYdo - 5 FHws, YN3IEwEEOYMO
5430305 - 10 Jmws, BH©MHgdmmo - 1 Jmws, Gogxomds - 3 Jmws, domzwwmbmlio - 0 gy,
30QOHO0L  0M5©03069B0s - 14 Jms, osgboseMo  dGMO©03069Bos - 7 Jmams,
M30MIMGHMOYwo 3bd30s - 1 M, 9JuosEmMo OoLEHMbB0S - 2 Jmws, 30MMYdOL
©obEGHM™bos - 4 JMs, 30MsdoEo bodbgdo - 1 Jms, Boobgdol gmbdizos - 9 Jmws,
OOMLGIGHMWo BMbd300 - 0 Jmes, Fom30L ©olgMbdios - 0 Jmes. obEmbool
395356900l MboxzoE0MdMEo b3serol dobgzom - 12 dmaws. Schwab and England
4M39 P00 59EH03mdoL dgx3890s - 90%.

d900ob3935 MIP 016

31530 33e930L BoBotmgdol Mml 42 §., 256500 gds MBsmqlio; MmxsbMo dyMIsmgMds -
©oMobgdMo;  3OMBILoMo  boddosbmdol  d9fy3gBHol  JobgBo - ©s93509dOL
L0d3EGH™IgOoL 5©IME96900L  25dM. Bo®3MBsbool LGsgo 2 Fgwo; 9839MMbol ImbIscgdols
bobaMdwogmds - 1 {lgwo, Lobdodg - gmzgweg, ©Egdo 3-4-x96. 9ugEOMbMMO
9539850 ™35m00l  306M3900 BoA3GHMAGOOL 5IM (396900l OHM: 9BRIOM™bOL JoGm3z9wo
0699300056 1 Fgewofodo, Mol asdma 999Y303)d 9B39OMbBOL IMbsdMgds. 9350 9gd0L

51



000000656 gMds  sbsfyolbdo  IMMaMgbo,  990gy  LEWVOEWMMO.  dOMOMSEO
Lod33™Id0/b0g0wgdo:  303MmBMbOoY, 3999633939000  dmbm@HMmbm®mo  993HY39wgds,
LooMMOl  IMPZg3s, AbMdMJo  3MLGHMOWMO  IMN3)3900, 3OM3MLwogdo  {job
0°d3930m. bgomOHmulodmEmyom®mo/3mabodmmo LEs@GMbo: MoCA -27 Jows, FAB - 17
Jms; WASI-PIQ — 96%, MMSE -28 Jmams, 5350000 3oerol dobggoom - 26 Jmams, 09300
©936M9Lo0oL 3ol Jobggzom - 13 Jms. NNIPPS-PPS: d96@semmMo 13946305 - 3 Jumams,
dMEdIOH0 O BBYIZEMIMWdMMHO 60TDJdO - 7 s, YM39EEPOMHO 59BH03MdS - 6 Jmens,
G®90m60 - 0 Jmes, Gogomds - 1 Jwmws, domzwmbmlo - 0 dJmws, 30©MOHYdoL
065003069B05 - 4 Jmas, 9JLoSEIMEGO BMSO03069D0s - 6 JMs, MIMMIMEGHMEOMEO
2bJ3os - 5 gy, sJbosE®o oLEHMbos - 0 M, 30MMHgdol olG™Mbos - 0 Jmws,
3065800 6096930 - 2 Jms, Boobgdols 31bd30s - 0 Jmes, mOMMLESGIwo 36J30s
- 0 gmes, 956MH30L6 obgybdsos - 0 Jmws. olEmbool d9x35L9d0L MbogooMgdmwo
b3oeol dobgzom - 2.5 Jmens. Schwab and England ym39e0om@o 59@&Hogmdol 89g3sL90s -
100%.

d90oobz935 MIP 017

31530 33¢930L BootMmgdol Mml 32 §., 256500 9ds MBomeqlo; MmxsbMo MMM -
©OM39HYOM0o;  3OMABILOImo  1ogdosbmdol  Fgfyzg@ol  BoBgbo - 9350 YdOL
L0d33H™MAGOOL  5MBM(396905. BoEZMTSBool LEsgo 12 Fgwo; 98390O™boL dmbdsGgdol
bsbaMdewogmds - 4 fgwo, ULobdodmg - ymzgerEg, ®gdo 15-20-x96. 9x89OMbYwO
9639BoM3sm00L 306390 Lod3GHMIGIOL  50IM(3969d0L OM: JRgEOMbOL 3003900
0699300056 4 fgwofiodo, Mol 2s0ma 999Y30@d 939OMbOL IMbsdMgds. 9350900l
80000656 9Mds  sLOHgoldo  3OHMYMglo, dgdamddo  LEsdowGO, 393EHY39wgdol
3999x™d9Lgd0m. oMM Lod3EHMIYO0/R030gd0: 303MmBMbBOs, LOSOWWOL IMM3Y3s,
©F0OL LosMOo, FogMsd Jgwydwros LoMmdOWO, 8dodg 3MBEMOHIMO EIMP393900 BAOMO
09d393900m.  BgoOHMBLOJMWMA0MOO/3MmaboGMOO LESGHMLo: MoCA -16 Jmws, FAB - 15
Jms; WASI-PIQ — 57%, MMSE -25 Jmams, 5350000 b3oerol dobggoom - 16 Jmams, 09300

09360900l b3serol dobggom - 28 Jmes. NNIPPS-PPS: 996@sww®0o 13w94630s - 8 Jwmams,

52



OO0 O BBYIZEMOIMWdMMO 603bgd0 - 1 s, Ym3z9EEPOMMO 594EGH03MdS - 4 Jms,
G®90mM0 - 3 Jms, G0uoEMds - 3 Jumws, domzwmbmlo - 0 Jumws, 30©MOHgdoL
065003069B05 - 5 Jmes, 9JLosEMMO BdM5©03069B0s - 7 JMs, Mm3MEMIMEHMEOMEO
BbdEos - 1 gmams, sdbosey®o obE™bos - 0 s, 30Mgdol olEMbos - 0 Jmws,
30658000 6036930 - 2 Jms, Boobgdols 3mbd3os - 0 Jmes, mOMMLESGIwo 36J30s
- 0 gmes, 9560306 ©obxgbdsos - 0 Jmws. olGmbool 8985900l MbogooMgdmwo
L3oeol dobgzom - 2.5 s, Schwab and England ym39e0om@o 59@EHogmdol 89g3sL90s -
90%.

d900ob3935 MIP 019

31530 33¢930L BoGotMmgdol MMl 47 §., 356500 9ds MBomeqlo; MmxsbMo MMM -
©OMobdMEo;  3MMBILoMo  boddosbmdol  F9fy3gBHol  JobgBo - ©o93509dOL
Lod3BHMAGOOL  5MIM(396905. BsMZMABoOL LEsgo 20 Fgwo; 9RgEO™MbOL  dmbds®mgdols

bobaMdwogmds - 4 fgwo, LobdoMg - ymz9gwE), ©®gdo 3-x9O. 9BIOMbO
96398 ™3sm00L 306390 Lod3GHMIGIOL  50IM(3969d0L  OM: JRgEOMbOL 30M39w0

06993000056 2 Fgarofodo, 9539000Mmbol 459mygbgds d9fy30@s 306039w0 Lod3EH™MIGO0Ib
2 Heol 9909y 553500900l 3OHMYMgLOMGIOL  AsTM. 5350 gdOL  F0IEOBIMYMDdS
©sbOPgolldo  3OMAMgbero.  doMomso  Lod3EMIgd0/Pog0owqdo:  9BIdMEOI0IMY,
303mxmbos,  LosOwol  ©smM393s, ddo  3MLEGHWOWMWO IMP3g3900 bdoco
0°d3939%00m 99356. BgoOHmBRLOJMEMmY0m®0/30360GMM0 LEsEGHMLBO: MoCA -18 Jmes, FAB —
12 Jmems; WASI-PIQ - 81%, MMSE -27 Jwams, 53500000 L3serol dobgogom - 23 Jmems,
0930l 936 gLool b3serols dobggzom - 18 Jmems.  NNIPPS-PPS: 99b@swmv®o 3vdbisos - 9
g, d@d©Ho s BLY3MIMNWdMEMO 508bgdo - 11 s, YM39WPOOEO SJEH03Mds - 9
Jms, H®9dmMo - 3 Jmes, MHoyomds - 0 Jmws, domzwmbabo - 0 Jmers, 30MOHJdOL
065003069B05 - 2 Jmes, 9JLosEIMMO dM5©03069B0s - 6 JMs, M3MEMIMEHMEOMEO
2bJEos - 6 gy, 5JBosEMO OLEHMbBoS - 0 s, 30MMHJdOL OLEGMbos - 0 Jmws,
30658000 6096930 - 1 Jmas, Boobgdols 31bd3os - 0 Jmes, mOMMLESGIwo 36J30s
- 0 gmes, 956MH30L6 obgbdsos - 0 Jmws. olEmbool 99351900l MbogooMgdmwo

53



b35¢ol dobggzom - 0 Jmws. Schwab and England ym390@0om@mo sg@o3mdol dgg3sligds -
100%.

d9000b3935 MIP 020

31530 331930L BoBo®mgdol mml 44 §., 256500gds MBsmqlio; MmxsbMo dYMIsMmYMdS -
©M315H90w0; 3O:MFBILoo boddosbmdol d9HYy39E oL Jobgbo - sa0Mdgegdls LogdosbMd.
656 3035600L BEog0 21 §9wo; 9839OMBOL IMbTsMgdOL bobaMderogmds - 2 figwro, Lobdomg
- YmM390EOY, ©®9do 2-x96M. 983900MbMwo 9b3EIBsM3smo0l 30MH3geo Lod3GHMIgdol
50dm39bgdol  MM: 9ngEM™MbOL 30M39wo 0bgd3o0sb 2 fgwofsdo, ol sdma
990930  989IOOMBOL  2o0mygbgds. 93500900l  F0dEObsGgMds  sLLHyoldo
36OmyMHglwyero, 399amddo LGB0 MMO. JOMOMIO LOA3EHMIYd0/h030gd0: 303mBMbOos,
3969396530900, do0sb Abdydo 3L GO M 393900.
Byodmxlodmemmyom®o/3mabodmmo bGs@bo: MoCA -15 dows, FAB — 15 Juws; WASI-
PIQ - 77%, MMSE -25 dmas, 535000 b3ogrols dobggom - 25 Jmams, 8930l ©gd3eglools
b3oeol dobggzom - 7 Jmyams.  NNIPPS-PPS: 396@sc0®0o 39946305 - 0 Joams, d9emdmo
©5 BLYZP OGO 50TF6YdO - 6 JMws, Y394 OLVOMHO 5JEH0ZMOS - 4 Jmes, BHMYIMGMO -
0 Jmes, ®ogoEMmds - 7 Jmws, domzermbmlio - 0 Jmws, 300099M9d0L dMsozobybos - 10
Jms, 5JL0sMMO 3>©03069B0s - 6 JMws, MmIMEMIMEGHMOWWOo BMbJzos - 8 Jmws,
5JbosEMEO EOLEBH™bos - 0 Jmes, 30MHJOOL OLEHMbBos - 1 Jmws, 3oMsdoEeEo
603690 - 1 Jmes, Bobgdol B«bjzos - 0 Jms, mOMMLEIGMWo BMbdsos - 0 Jmw,
3560306 EoLEMbJ30s - 0 Jmas. oLEHMboOL Jgg3sligdol MboxgoEoMmgdmewo 3seol
dobgzom - 2 Jms. Schwab and England ymggaro@orm®o sd@ogmdols dgi3slgds - 100%.

d900ob3935 MIP 021

31530 33¢930L BoGotMmgdol mml 35 §., 49650 9ds MBoqlo; MmxsbMHo dEYMIsMmIMDS -
©M35H90M0; 3O:MTBILOoYo boddosbmdol d9HYy39E oL Jobgbo - sa0Mdgergdls LogdosbMdL.
6563085600l LGHoz0 9 Hgero; 95390OMBOL IMBTsMgdOL boba@derogmds - 2 figwo, Lobdotg
- YmM390wY, ©Jdo 3-4-x9M. 9B9OMBMo 9639BIXM350000l 30Mm39wo Lod3EHMIgdol

50dm (396900l OM: 9RIEOMBOL 3063900 0693006 2 {gwofoBo, Mol edms
54



990930  9B89IOOMBOL  2o0mygbgds. 9350000l  F0dEObsGgMds  sLLHYyoldo
36OHmyMHgbeo, 990ymddo LEHSdOEMEMO. J0MOMIO BOA3GHMIYd0/h030wgd0: 303mBMbos,
9969900 39(3Y39¢gds, LosMIOL 25dbgegds, BMB0YGHO  3MLEGHMOMEO IGMM3I3JO0.
B90OMmzLoJmema0mH0/3mabo@MMo LEsGWLo: MoCA -25 oo, FAB - 11 Jmes; WASI-
PIQ - 64%, MMSE -28 dmeos, 535000 b3ogrols dobggom - 24 Joams, 8930l ©g36glools
135¢0ol dobggz0m - 27 Joys. NNIPPS-PPS: 996¢semMo 39946305 -11 Jmams, d9emdmo
©5 BLYZ3P OGO 50TbYdO - 3 JMWs, Y39 OLVOMHO 5JEH0ZMDS - 5 Jmes, BHMYIMGMO -
2 Jmams, ©Hoa0Mds - 1 Jms, domzwmbalo - 0 Jmers, 30MHJdOL dMsozobgbos - 8
Jms, 5JL0sMMO 3>©03069B0s - 5 JMws, MmIMEMIMEGHMOWWo BMbJzos - 5 Jmws,
5JbosEMEO OLEBH™bos - 0 Jmes, 30Ol OLEHMbBos - 3 MW, 306300
6086900 - 2 Jmes, Bonbgdol BwbJzos - 0 Jmws, mOMMLEIGMWo BMbd3os - 0 Jmws,
3560306 EoLEMbJ30s - 0 Jmars. oLEHMbooL Jggz3sligdol MbogooMmgdmeo 3seol
dobgzom - 2.5 Jmews. Schwab and England ym39e®om®Mo 59@Eogmdols 89g3sL90s - 100%.

d900>b3935 MIP 022

31530 33¢930L BoGotMmgdol Mml 43 §., 356500 9ds MBoqlo; MmxsbMHo MMM -
396dmEmobgdmwo;  3Omgglowo  bygddosbmdol  ghyzg@olbb dobgbBo - o935 gdOL
L0d33HMAGO0L  5MBM(396905. BoEZMTsBool LEsgo 15 Fgwo; 9839O™bol dmbdsGgdol

bsba®mdogmds - 1 gwo, Lobdodg - ymzgwoey, ©Egdo 3-6-x96. 9x390OMbMwo
96398 ™3sm00L 306390 Lod3GHMIGIOL  50IM(3969d0L  OM: JRgEOMbOL 30M39w0

0699300056 1 {gerofodo, Mob godmis 909Y303e 98390OMbBOL 25dmyqbgds. 93509gd0L
80000656 gMds  sLsfyoldo  3OHMYGMglero, d9dmddo  BEBOdOWEO.  dOMOMSEO

1033 ™a9x00/B030¢9d0: 9969 gdemo  3939439w 90, LosGmeol  4odbgengds,
3LGHWOHWYWO EIMM393900, HIGHOM- 5 3OM3WL0Jd0, 935JO0L sLHYoldo bdoGo
0°d3939%0.  bgomOHmulodmwmyom®o/3mabodmemo LEsGMLbo: MoCA -25 dmes, FAB - 18
Jms; WASI-PIQ — 89%, MMSE -28 Jmams, 5350000 3oerol dobggoom - 21 Jumams, 09300
©93609Lo0oL 3ol dobgzom - 26 Jmyws. NNIPPS-PPS: 896¢)swm6o 39946305 -4 Jmwms,

OO0 O BBYIZEMIMWdMMHO 60DJdO - 3 s, YM39EEPOMO 59BH03MdS - 6 Jmes,

55



G®90m60 - 0 Jmes, GoxoEmds - 4 Jumws, domzwmbmlo - 0 Jmws, 30©MOH9d0L
065003069B05 - 9 Jmas, 9JLoSEIMEO BMSO3069B0s - 9 JMs, MM MIMEGHMEOMEO
BMbdEos - 4 g, sJLoseEmo OLEHMbBos - 0 s, 30MHJdOL OLEMbos - 0 Jmws,
3065300 6036900 - 2§, bsmbgdol 836430 - 0 Jas, mOGOMLEAEGMEo B3wbJsos
- 0 Jgmems, 560306 ©@obxgbdsos - 0 Jmws. olGmbool 8985900l MbogooMgdmwo
b3o¢ol dobggzom - 0 Jmws. Schwab and England ym390@0om@mo sg@ogzmdol dgg3sligds -
90%.

d900ob3935 MIP 023

31530 331930L BoBo®mgdol mml 31 §., 256500 gds MBsmglio; MmxsbMo dYMIsMmYMdS -
396dmEmobgdmwo;  3Omgglowo  bygddosbmdol  ghyzg@obb dobgbo - o935 gdOL
L0d3GH™IJOoL  50IM(3969ds.  BsEZMTsbool LGsgo 2 Hgwo; 9B9gOMbOL  dmbdsmgdols
bsbaMdwogmds - 6 ™39, LobdoMg - ymzggw 99-5 EOIL Mgdo gombyw. 9BgEOMbMO
9539850 M35m00l  30M3900  BoA3GHMIGOOL 5IM (396900l OHM: gRIOM™bOL JoGm3z9wo
0699300056 9 m3980, 9B9IEO™OOL dmerm 0699300096 Lsdo ™Mz30L 999, JBIPO™bOL
99093930 doBgbo  M3bmdos. 8935009008  J0dEObsMgMds  dBMAGMLO, I3
50b560db653005, MM 39EHY39wgdool IMIEs EOMMS 496393wMBITO 0MEPSE JoIX MIJLS.
doMomoo  Lod3EGHMIgdo/Rogz0wgdo: 399963393900  99HY39¢90s,  303mxmbos,
©OBIOMG05, 933036970 ©obGHMbos FoMbgbs bgewd s ™mG039 xgbdo, LodLGowme-
©obEMbommo  LosGmeo, bdoMo  §ogzazndo. Bgommzbodmemaom®o/3mabo@mmo
bAoGLBo: MoCA -21 Jmaws, FAB — 15 dmams; WASI-PIQ — 63%, MMSE -27 s, 93500000
b35¢ol dobgz0m - 23 Jmes, 8930L Y3MHgLooL Lgseol dobggoom - 18 Jmams. NNIPPS-
PPS: 896@ 560 39946300 -17 Jmams, 80390 5 BBY3MdEdMHo 60dbgdo - 6 Jmws,
4m39OEo)OHo  5§Go3mds - 8 Jmeos, GHMgdmGo - 2 Jmews, Mogomds - 1 Jmans,
dom3mbamlo - 0 dJums, 30Mgdol 0Ms03069%B0s - 12 Jmams,  sdloserGo
065003069D005 - 4 Jms, M3NMINGHMOHMEO 53MbJ305 - 4 s, 5JLoSEIMGO EOLEHMbOS
- 4 Jmas, 30000900l oLEHMbOS - 14 Jmas, 306580wwo bodbgodo - 2 Jmws, bsmbgdols

B3bJ309 - 9 JMws, MOOMUBEIGH™MEo Bbd30 - 0 Jmens, BoH30l oLRwbJzos - 0 Jumws.

56



©obE™Mbool 99x35L900L MboRoE0MGdMEo b3seol dobggom - 24 Jmews. Schwab and
England ym39 @060 5d@ogmdols dgi3s590s - 70%.

d900ob3935 MIP 024

31530 331930L BoBo®mgdol mml 44 §., 256500gds MBsmqlio; MmxsbMo dYMIsMmYMdS -
MR OHJIMWOo;  3OMBIBOMwo  bogdosbmdol  F9hy39BHoLlb  dobgbo - s9350gdOL
033Gl v5©IMEgbgds. bsM3MIsbools LGsgo 24 fgwo; 9x8gEOHMbOL  IMbIscmgdols
bsbaMdewogmds - 3 oo,  LobdoMg - 4mz9EY, ©®Ydo 9OHmbIw. 9BIOOMbYwO
9539850 M35m00l  30M3900 BoA3GHMIYOOL 5IM(396900L OHM: 9BRIOMbOL JoGm3z9wo
0699300056 158 3900, 98390OMOOL 453mYygbgds d9hy30d)e 306M39eo Lod3EHMIGO0E6 LBodo
fcrol 9990099 53500900l 3OHMYMILOMGBOL A5TM. H535¢0gd0L J0IEOBsMYIMds lvHgolido
36OmyMglyero, d90ymddo LEsd0MHo. doMomoso LBod3dEHmdgdo/hogowgdo:  LHGsx0,
399963393900 393939905, 303mx3Mmb0s, LosMIol 4odbgergds, dgdo  3MLEGWGMEOo
©MM393900, MJAHOM- 5 3OMI3MELOJO0, 9935009008 OLLfiyoldo bdo®o odsgzgdo.
B90OMmxLoJmema0MH0/3mabo@MMmo LEsGWLo: MoCA -24 oo, FAB — 14 Jmes; WASI-
PIQ - 73%, MMSE -28 dms, 5350000L b3semol dobggom - 24 Jmems, 8930L g3cmglool
b3oeol dobgzom - 18 Jmems.  NNIPPS-PPS: 9963060 39946305 -3 Jmams, dwemdm®o
©5 BLYZ3PMOVIINMEOHO B0T6YdO - 8 JMws, Y394 OWOIMHO 5JEH0ZMOS - 7 JMes, BHMYIMEO -
0 Jmws, ©Hoa0Mds - 1 Jmws, domzwmbmlio - 0 Jmes, 300)M9d0L dMso3zobgbos - 6
J9s, 5JLosEMMO 3M5E03069B0s - 5 JMws, Mm3MEmImEHmOwo Bmbizos - 6 Jmws,
5JBosEMEO  EobEMbos - 0 Jmas, 300EOHIOOL EoLEMbos - 0 Jumws, 306M5d0EEo
6036900 - 1 Jmas, Bobgdol B«bJzos - 0 Jmws, MmOMMLEIGMWo BMbd3os - 0 Jmws,
3560H30L6 oblEMbJ30s - 0 Jms. obEGHMbool Jgg3sligdol MboxgoioMmgdmewo zswob
dobggom - 0 Jmams. Schwab and England 4m39er@@0m60 59@&ogmdol dggeligds - 90%.

d9000b3935 MIP 025

31530 33e930L BoBotmgdol mml 45 §., 256500 gds MBsmqlio; MmxsbMo dyMIsMmIMdS -
oMY HYOMWwo;  3OMBILOMo  bogdosbmdol  Fgfhyzg@olbb  Jobgbo - o535 gdOL

L0d3EGH™IJooL  v50IMEgbgds. bsM3MIsbools LGsgo 14 fgwo; 9gx8gEOHMbOL  IMbIscmgdols
57



bobaMdwogmds - 8 ™39, LobdoMg - ymzgwoeg, ©gdo gohmbgw. 939OMbMYWwO
953985 M35m00l 3063900 BoA3GHMIYOOL 5IM (396900l OHM: 9RIOMbOL JoGm3z9wo

069930006 8 ™39d0, M0l godmi 99PY30dS IBIPOMbOL  2odmygbgds. 9935 YdOL
9000b5(gMds  3OMaMgLo.  doMomso  Lod3Emagdo/Rogzowgdo: 9969900
393Y39w 905,  303mx3mbos,  303m3000s, 9350000, LMoL  godbgwngds,  Almddo
3LGHMOMWO  EIMM393900.  5goOHMABLOJMWMA0OHO/3MmAboEMOO LEsEGMLo: MoCA -28
Jmaws, FAB - 13 Jmyams; WASI-PIQ - 95%, MMSE -28 Joes, 93500000 b3serol dobgwogoo -
24 Jmems, 09308 ©g36MgLool L3seol dobgzom - 31 Jumams.  NNIPPS-PPS: 896@sww®o
1db3os -11 Jmws, dEdHo s BBY3EMOMEBdIHO Bodbgdo - 13 s, Ymz9w VOGO
5430305 - 10 Jms, BHHgdmMo - 2 g, HoRoEM™ds - 5 Jmws, domzwwmbalio - 0 gy,
30006OH00L  dMv@03obgbos - 13 Jms, sgloserMo  dMeozobgbos - 11 Jmaeme,
M310MIMGHMOMwo 3964305 - 11 Jmas, sdBosy®o obE™bos - 0 JMs, 30MMgdolL
©obEGHM™bos - 0 Mo, 30Msdowo bodbgdo - 4 Jms, Boobgdol gmbdizos - 0 Jmws,
OOMLGIGHMWo 316300 - 0 Jmes, Jom30L ©olEMbdsos - 0 Jmes. obEmbool
39835900 9boxz0306M9dMwo  L3sErol dobgwzom - 0 Jumews. Schwab and England
4mM39 P00 59EH03mdoL dgi3s890s - 90%.

d90o>b3935 MIP 026

31530 33e930L BoBo®mgdol Mml 36 §., 25650 gds MBsmqlio; MmxsbMo dEYMIsMYMdS -
oMY BYGOMWwOo;  3OHMBILOMo  bogdosbmdol  gfhyzg@olbb  Jobgbo - o535 gdOL
L0330l 4odMm Loddosbmds 56 TgmHY39@0s. B363MIsbool LEsgo 8 fgwo; 98gOHMbOL
dmbdoGqdol  boby®dwogmds - 5 39, LobdoMg - ygmz9wEe), ©gdo 4-5-%96.
91539060MbMwo 9639535wMm3s000L 306390 Lod3EHMIYOOL s©IM396900L OM: gRGOMbOL
306390 0694300056 5 13990, ol 359m3 99FY303° 98390OMBOL godmyqbgds. o5350gdOL
900@0bsMgMds  sLfyoldo  3MMYMmgbeo, Fgdymddo d60d3bgwm3zsbo  LEsdowr GO
3999x M091gd0m. oMM  BA3EGHMIgd0/Aog30egd0: 3030mx3mbos, 553500900l
©sLOHYoldo  v09xbodbgdM©s MYBHOM- S 3OM3MEbogdo bdoMo §odi393900, 33930l
80900656 9Mmd0L 2963530 Mmd5do  LosMeol  20dbgEgds 96 50960 dbgdMs, Tbmerme

58



Abmodmdo  3mLEGWOHMEO IMM393990.  BgoOHMBLOJMWMY0M©H0/3MyboGMo  LEsEHmMLo:
MoCA -26 Jmes, FAB — 14 Jwams; WASI-PIQ — 102%, MMSE -30 dwas, 9350m00b bgogols
dobgzom - 19 Jms, 8930L ©g3Mgbool blswol dobggzom - 17 Jmyws.  NNIPPS-PPS:
396@owmo 3mdbzos - 2 Jmems, 3dMMO o BLYZEMIMWDdMOHO 60dbgdo - 4 Jmes,
4m39OEOoMH0  54GHo3mds -4 Jmms, G®90mco - 0 Jmes, Gogomds - 2 Jums,
80m3w™bmlio - 0 gmens, 300MH900L 065030690 - 1 s, 5JlosEMMO dGSO3069B0s
- 5 49, m39wmdn@Gm®emo 396930 - 8 Jumws, 9JuosrmMo obE™Mbos - 0 Jmws,
3000¥IM900L oLEMbBOoS - 0 M, 30Msd0Yo 6odbgdo - 1 Jmws, bsmbgdol gmbdaos - 0
JMs, mOOMBEGHMo b0 - 0 Jmes, 856306 obgb]3os - 0 JMs. obEmbools
39835900 mbogxzoE0MgdMwo L3serol dobgwgzom - 0 Jumews. Schwab and England
4mM39OE0IM0 59303mdol dgz3o890s - 100%.

d90oob3935 MIP 027

31530 33e930L BoBo®mgdol mml 40 §., 256500 gds MBsmglio; MmxsbMo dYMIsMmYMdS -
oMY HYOMWwo;  3OMBILOMo  bogdosbmdol  Fgfhyzg@olbb  Jobgbo - o535 gdOL
Lod3EGH™IJOoL  5M(3gbgds.  Bo®3MTsbool LGogo 9 fgwo; 9RgEOMBOL TMbIsMYdOL
bobaMdewogmds - 10 omgg, LobdoMg - gmzgwrEg, ©Egdo 3-x9O. 9JBIOOMbYO
9539850 M35m00l  306M3900 BoA3GHMIGOOL 5IM(396900L OHM: 9gBRIOMbOL JoGm3z9wo
069930056 2 3980, 953906MH™bOL godmygbgds 99fyzo@s Lod3EGHMIgdo 50dm 3969006 8
03990 553509008 3OHMYMIGLOMGOOL A5TM. 5535 JO0L J0IEOLIMYMdS 3OMYMGLE0O.
doMomso  LBod3EHMIgd0/A030¢gd0:  LosMWEIOL  45dbgergds,  ddodg  3mLEGOHEo
©MHM393900, HBAoMOo §59393900, LOSGMEO EIbTIMGOOL oy 56 Tgmderos, LsFoMmgl
390909 3060H0L EHTsMgdL. BgoOHmBLoJMmEMy0M©H0/3Mmabod o bGs@Gmubo: MoCA -25
Jmaws, FAB — 17 Joyaws; WASI-PIQ — 94%, MMSE -29 s, 93500000 b3serol dobgwogoo -
30 Jmas, 0930l ©g3GMgLool ool dobgzom - 15 Jmams.  NNIPPS-PPS: 896@sww®o
3035305 -7 Jws, dPWBNOO s BLYZEMIYWBMO bodbgdo - 6 Js, YN3ILEROYOO
543H03mds - 11 Jmas, BH©MHgdmmo - 0 Jmws, Gogxomds - 1 Jmws, domzwmbalio - 0 gy,
30QIOHd0L  dM903069B0s - 1 Jumms,  odlosErmMo  dMeo3zobgbos - 9 Jomems,

59



™300 dMEGHMOMWo 3mbd3os - 4 Mo, 5JuoswMMo oLEBHMbBos - 0 Jmws, 30MMYdOL
©obGMbos - 1 s, 30Msdoo 60dbgdo - 1 Jmws, Bsobgdol gmbdios - 0 Jmws,

MOOMUBEIGHo §1bd30s - 0 Jmews, Fom3z0l ©olEMbdsos - 0 Jmes. obEmbool
39335L9d0L  Mbogo0Mmgdmwo Lzswol dobgwogzom - 1.5 dms. Schwab and England

4mM39OE0IOH0 54GH03mdol dgx30590s - 50%.
d900ob3935 MIP 028

31530 33¢930L BoGotMmgdol Mml 37 §., 356500 9ds M3 qlo; MmxsbMo MMM -
396dmcfobgdmmo;  3Omagbomeo  bogddosbmdol  Fgfyzg@obb doBgbo -  s9350gdOL
L0d3BHMAYOOL  SVIMEYbgds.  6M3MTsbool LEsgo 1 Fgwo; 9x89EOMbOL  dmbdscgdol
bobaMdewogmds - 2 ™39, LobdoMg - gmzgwEEg, ©Egdo 1-2-x%96. 9x89IOOMbYwO
96398 ™35m00L 306390 Lod3GHMIGIOL  50IM(3969d0L OM: JRgEOMbOL 30M39w0
0699300056 2 3900, oL godmz d90Y303)0 9JBIOOMBOL. ©s9350gd0L JodEObIMYMDdS
36OHmaMHgbeo. doMHomoo bod3E™MIYd0/F0300qd0: LMoL godbgugds, SEsJuoMo,
RIODM-05Hom  LOsO0, BOsOMEIOL OML byFoMEOOL 256M9dg oMol  EIHTSMYOU,
A9OzoL 3mbmgdols obEmbos A9mz0L RmOIOL QIBROMIS3000m.
B0OMmzLoJmema0OH0/3mabo@MMmo LEsGWLo: MoCA -28 Jmws, FAB — 16 Jmes; WASI-
PIQ - 72%, MMSE -29 dms, 535000 b3ogrols dobggom - 11 Joams, 3930l ©g3eglools
b3s¢ol dobgzom - 12 dmews.  NNIPPS-PPS: 8963060 34946305 -1 Jmams, dwemdm®o
5 BLY3EMIMWdIMMO bodbJOO - 2 JMs, YM39 OO 5JBH03MdS - 14 Jmws, GHMYINOO
- 0 gmyws, Gogyomds - 0 Joens, Jomzwmbalio - 0 Jmes, 30mMgdol dMowozobgbos - 4
Jms, 5gdLosEMHO 86M5©03069B0s - 10 Jms, Mm3MEmBMEGHMOWWwo 3Mbd3os - 4 Jmws,
5JbosEMOO  EOLEBHMboS - 0 Jmes, 30MHJOOL OLEHMbBos - 5 JMws, 3oMsdoeo
6036900 - 2 Jmes, Bobgdol BwbJzos - 0 JMs, mOMMLEIGMWo BMbdcos - 0 Jmws,
3560306 EoLEMbJ30s - 0 Jmas. oLEHMboOL Jggz3sligdol MbogooMmgdmewo 3seol
dobgzom - 6 Jms. Schwab and England ym3gero@omMo sd@ogmdols d9gi3sligds - 30%.

d900>b3935 MIP 029

60



31530 33e930L BoBo®mgdol Mml 37 §., 256500 gds MBsmqlio; MmxsbMo dyMIsmgMds -
MR OHGOIMWOo;  3OMBILOMwo  bogdosbmdol  J9hYy39BHol  BoBgbo - L9350 JdOL
Lod3EGHMIJOoL  >IME39bgds.  Bo®3MIsbool LGsgo 14 figwo; 9x89OH™bol Imbdscmgdols

bsbaMdewogmds - 2 {lgwo,  Lobdodg - gmgzgweg, ©Egdo 2-3-x96. 9BJOOMbMO
9539850 M35m00l  306M3900  BoA3GHMAGOOL 5IM (396900l OHM: 9RIOM™bOL JoGm3z9wo

069930056 1 ool 9999, 30603900 Bod3EHMIGO0Ib ghmo ferols 9999y I9Hy303S
IBIEOMBOL dmbdsMgds Lod3BHMIJIOL  FogsMgLgdol Fodm. s935Yd0L J0odEObsMYMdS

©oLsJYoldo  IMMAMILMOo, 9ggEO™Mbol  T9hYy39BHol 8999y  0MEEo  AOMBXMDYYOS.
doM0moo  Bod3BHMIgd0/A030gd0: 303MmBMb0s, 303mF0dos, BMI0YMO® FodMboE Mo
3LGHMOMWO IMM393900, LosOYIOL 45dbgargds.  ByoMmuLogmemaom®mo/3mabodwmeo
LAoGMLo: MoCA -26 gy, FAB — 16 Jwems; WASI-PIQ - 105%, MMSE -28 dmas, 53500000
b3oeol dobgz00 - 21 Jmems, ¥930L I3MYLoOL 3serols dobggom - 20 Jyaws. NNIPPS-
PPS: 99639060 539996305 -2 Joyams, 099c0d996m0 o BLY3EMOMEdOHo 50dbgdo - 4 Jmws,
4m39OEoMHo  5dGHogmds - 1 Jumws, Ggdmmo - 0 Jumws, Gogomds - 0 Jumws,
90m3w™bmlio - 0 gmens, 300MH9d0L 065030690 - 2 s, 5JlosEMMO dGSO03069B0s
- 4 Jms, M39mdn@Gm®O)eo 39630 - 5 g, 9guosrmMo obE™Mbos - 0 Jmws,
3000vIM900L oLEMbBOos - 0 M, 30530 Yeo 6odbgdo - 2 Jmws, bosmbgdol gmbdaos - 0
JMs, mOOMBEGHMo 3mbd30s - 0 Jmems, 85630L obgb]3os - 0 JMs. obEmbools
39835900 mbogxoE0MgdMwo L3sErol dobgwzom - 4 Jumews. Schwab and England
4M390 P00 994EH03mdoL dgx35U90s - 100%.

d9000b3935 MIP 030

31530 331930L BoBotmgdol mml 40 §., 256500 gds MBsmqlio; MmxsbMo dEYMIsMmYMdS -
©59dmO{obgdgwo;  3Gmxzgbomwo  bogdosbmdol  T9fy3gBHol  JobgBo - s9350YdOL
L0d3EGH™IJOoL  >©IME39bgds.  Bo®3MIsbool LGsgo 18 fgwo; 9x89OH™bol ImbIdscgdols
bsbaMdwogmds - 6 ™39, Lbobdodg - ygmz9wE®g, ©Egdo 4-x96. 9BIOOMbYWwO
953985 M35m00l  306M3900 BoA3GHMIGOOL 5IM (396900l OHM: 9RIOMbOL JoGm3z9wo
0699300056 6 ™30l J999y, MoL godmis d90Y30G)e 9BIEOMBOL IMbTsMYdS. I935©dOL

61



80900656 gMds  3OMYMLo.  doGomso  Lod3GHmdgdo/hogzowgdo:  303mumboy,
3900339300 39HY39X0s,  3oFMboGIo  SMLAYONWO  ©EIOR3)3900,  LOsMYIEOl
39dbgegds,  LoFoMHMgdL  206M9dg  30M0OL  EobToMgdol Lol  MMU.
B0OMmzLoJmema0©H0/3mabo@MMmo LEsGWLo: MoCA -19 Jmws, FAB — 12 Jmes; WASI-
PIQ - 62%, MMSE -22 dms, 535000 b3oerols dobggom - 24 Joams, 8930l ©g3eglbools
b35¢0ol dobgzom - 13 Jmyas. NNIPPS-PPS: 996¢semMo 34946305 -10 Jmems, demdmo
5 BLYZEMOMEOMOHO 60FBYOO - 14 JMas, N39O OOYOHO 5JEH0ZMOS - 27 JEs, BHMYINEOO
- 0 gmems, Gogyomds - 3 Jmes, domzembalio - 0 Jmas, 3000wMId0L 0M5©03069%B0s - 16
Jms, 5gdLosEHO 86M5©03069B0s - 12 Jms, Mm3MEmBMEGHMOWWo 3Mbd30s - 6 Jmws,
5JbosEMEO EOLEBH™boS - 0 Jmes, 30MHJOOL OLEHMbBos - 0 Jmws, 3oMsdoEeEo
6036900 - 0 Jmes, Bsbgdol BxbJzos - 0 JMws, MmOMMLEIGMWo BMbdsos - 0 Jmws,
3560306 EolEMbJ30s - 0 Jmas. oLEHMboOL Jggz3sligdol Mbogoo®mgdmewo zseol
dobgzom - 0 Jmams. Schwab and England 4m39er@@0m60 59@&ogmdol dgg3slgds - 60%.

d900>b3935 MIP 032

31530 33¢930L BoGotMmgdol Mml 44 §., 2565000 9ds MBoqlo; MmxsbMo dEYMIsMmYIMDS -
©59dmO{obgdgwo;  3Gmxzgbommo  bogdosbmdol  T9fy3gBHol  JobgBo - s9350YdOL
L0d3BHMAGOOL  5MBM(396905.  63H3MBsbool LGHsgo 20 Fgwo; 9n9gEO®bOL dmbdsGgdol
bobaMdwogmds - 1 {lgwo, Lobdodg - 9mzgweg, ©Egdo 3-4-x96. 9x8gEOMbMMO
96398 ™3sm00L 306390 Lod3GHMIGIOL  50IM(3969d0L  OM: JRgEOMbOL 30M39w0
0699300056 1 ool 999y, Mob 2odmis 919303 9BIOOMBOL JMbTsMgds. 99350 JdOL
80000656 gMds  3OMYMgLo.  doGomso  Lod3GHmdgdo/hogzowgdo:  303mumboy,
399963393900  39HY39egds. bgodmaliodmemmyom®o/3mgbod Mo bds@mbo: MoCA -22
Jmaws, FAB - 13 Jmyaws; WASI-PIQ - 83%, MMSE -29 s, 93500000 b3serol dobgwozoo -
18 Jmams, 3930L ©93MYLool B3seol dobggom - 10 gmems.  NNIPPS-PPS: 996@swméo
3035305 -0 Jws, dYWdNOO s BLYZEMIYWBMO bodbgdo - 8 Jrws, Yn3JL ROV
5J3H03m™ds - 3 g, BH®90mc0 - 0 Jmws, MHoRoMds - 0 Jmes, Jomzwmbalio - 0 Jmws,
30QOHO0L  dM903069B0s - 2 Jumms,  odlosErmMo  dMeo3zobgbos - 1 Jomems,

62



™300 dMEGHMOMwo 3964305 - 10 Jms, sdlosewGo obG™bos - 0 Jmwms, 30MOHgdol
©obGMbos - 0 Jms, 30Msdoo 60dbgdo - 2 Jmws, Bsobgdol gmbdios - 0 Jmws,

MOOMUBEIGHo §1bd30s - 0 Jmews, Fom3z0l ©olEMbdsos - 0 Jmes. obEmbool
99335990l mbogoE0Mgdwo  b3serol dobgwgom - 0 Jmews. Schwab and England

4mM39 P00 59303mdol dgx3o890s - 100%.

omLobo8bsz0s, GHM™MA 5do  Bsthom o MHMb o b SmM35000L  IJmb
Q 3 333 IO JBI© IO JOEIBO Jmby

353096900 939esbo 094369 MBomeglio 49bsmgdol dmbg LYd0gdBHYd0, MTIBHILMdS
909 53BHOMO 3OHMABGLOYIEn FMM35(H9gMBL, IOl T9Hy39@o3 8Mmfosm ©s9350gd0L
1033 ™IgooL 50IM3IbgOOL s BOBOIMEMO MbIGTYBLMXMIOL Q5630MMYdOL Qodm (23

353096(30). 3393580 BsMMYwo  LgdogBgoosb 33eg30L  d0d80bsMgmdol  M™L
dbMEM© MO0 35309630 95360390 1530l 3O MBIl IMMZofgMdL.

4.1 565869BmM0 dmbo399900

3530963900l 565369B0ol  g@owgdo  HoOlmedo 890359963 go0l s b 3MEGH039d0L
dmbdsMgdol s  Lofyobo  Lod3GHMIgdoL  Bsmzwom  sdm3Mgnowo odbs  3wobozw®o
oLEMMH09000. §839MOMbOL dmbds®mqdol bobyMde03mds FoMmm Gotmywgddo gMHygmds
(Lodmome 261 = 29.1 m3g), bowm bgzdmemaon®o Lod3dEHmagdol ©Yd0E>Y
9539060™bols mbdocmgdol ©sfiygdosb  asbwo O™ oym 19.7 + 26.4 m39. 30639w0
Lod3EGH™Aol Lobom d93HY39wgdoL IMM393s 509b0dbs 14 3530963 (50 %), Los®¥yeols
©5M©3935 11 (39 %), @obEBH™b0S 300MH9dT0 2 (7 %), bmerm dmdOoMdIms F9bgegds 1 (4 %).
33w930L ImIG6EHOLIMZ30L Y39 353096GL 390Y39EH0w0 Jmbs 939OMbOL Jowgds 47.6 +
30.6 030l 356doeByg (0b. sbsmo 2. 3bMHowo 1. 939OMbMmo 9b3gBRsM3smools IJmbg
3530967900l 3c0b03M0 dsboslosmgdargdo, 3. 121).

4.2 63060 xLodmemyo0mMo 3580331939000 890093900

396@omo Mo gmdol dgg3sLgdol Ggu@ol (MMSE) 99093900 3560690l 0-qsb 30-
909. 05050 JMams FoMDomgdL ©939mgL I9BGHIW G FIEAMIMGMDIBY, bmerm 25-%g
Bo3argdo My 80mmomgdl 3mabod ©sH0sbgdsBg. 23 353096G0 96 Fomo mxsbol

63



09300 (82 %) 50b0dbsgs 3Mmabo@dwemo 3Mbd3900L  Qomseglgdsls NNIPPS 0obsbdoco,
0d3s B39bo 33930l 899a9gdol dobgzom Tbmwm geHo 353069@L  90dMIRbY
3M603MM0  ©sB0sbgds (21 Jmems) s ghmo 35309630l dgdmbggzsdo  dogowgom
AmbosBmgmg 3B396909o 25 Jmems. gz39ws ©bsMBgb Fgdmbggzsdo MMSE-  Egl@ol
09092900 ogm 28+2, 63 90vmomgdl 095D, MHMI 939OMbMwo 96939B39WM35000L
dJmbg 33w935d0 Bs®omven 1vdd09d@gdol MAgGHgLmdsL 56 50960369dMm©om 3Mmabo@mGo
©5H05690900.  BOMBESMMO Fgg3oL900L doBoMgs Fgobfagarol BH30bol s@TolMYIegdgen

BbdEosl. 89 GHLGHOL Tggagdo dghygmdl 0-sb 18-y, 12-Bg bogargdo  Jmems
39HY30@wBL  B3060L 5L YIo  BFIBI300L ©BsBYSSDY. 33wzl FggagdOL
dmobg300 dbMEmE 4 353095631 (14%) 500MsBbEs 33060l 5B gdgEo 34946300l
©MHM393900, Y39ws b6 89dmbggzsdo gl Bbdios 99bseBmbgd o ogm. dg30L
©936MHgLbool  B3seom dobggom 8dodg ©Y3MHgLos 9GOl doBbgmeo Tggagdo 29-63

JMs8@g, DmdogMs@ godmbo@eo gdmglios 20-28 Jmws, dbwddo ©g3cmglos dooBbggzs
0930 800900 9993900 356M0MgdL 14-ob-19-dg s  ©Y3MLool dobodswrmeo

60369ds5 85LEYdS 99092900 0-sb6 13 Jmsdg. B3960 331930l F9gaqd0L dobgzom
dbmwmo 4 (14%) 35309631 50gb0dbgdmes ddodg ©g3GgLlos, 10 Fgdmbggzsdo oym
BM30gMo© 39dmbodmero, dbvddo ©gdMgbool 60dbgdo Jmbos 3093 b 353096GL @
©65MBRY6 8 353096 Fbmerm© 30b0ToE MO godmbodeo bod3E™magdo s©0IMsBb..
dmbGmgocmol 3mabodmMo 99x35L9dol Gglb@o, 39JuBegMol 0bEgargdGHol Fgz3oL9gdol bgows

@5 93500l LIsewol  Fggyo  dowgdo  F9gaqdo  dmblgbogdwmwos  bBgz0m
060030000 353096FH0L  s©fgHomdsdo, mwdss Fsmo  0bGHIM3MYEBIE0s 9O

§960mo96L §0bsd@gdsmg 330930l F0DBIBL s W0IoEGHOMYOME0s 08 BoJEBHom, OHMI
300900 J9093900L 063JM3MES300L5mM30L BOFOMMS 1O3MBEHOMEM X35390d0 (03539
3b530L, 29650 gdol s LMEFOWsMOO BEAIGHWLOL dJmby X sBIOMIE 3069080) Bodsmgls

399330935 @5 bMErm© 3ol 399099 Imbgl 9909900l gobboergs.

4.3 30060390 ©3s 6goMHMsIMBIH3000 F3dM3IZEg3s

64



NNIPPS 0565b8sq (0b. sbsomo 2. sb@ogo 1. 9539060mbmwo 9b39835em3smool djmby
3530963900l 3wobozméo dsbolinsmgdqdo, 33 121). 399339000
ddOH0/RBY3MOMdNMHo 608bgdo Jmbs 27 3530963 (96 %), 53 JOMOMOWI®
50LobgdMEs  39BY39WgdsHY. dM003069B0s 50gb0dbgdMm©s yzgws (100%) 3530963,
60000Mds 21-b (75%), beargnm G900, OG0 JOMOMOIPIE 0YM 5J30IO0 S 3Jmbos
13 3530963 (46 %). OLEBHMbOS 509b0TbgdM©s 17 35309631 (61%) s 00 M30MSEJLO©
90035305 30O YdL. Abwgdydo 3oMmsdowyero 60dbgdo wsgodlo®ms 24 353096GHd0 (86%).
Lol MM393900 3JMmbs 26 3530963 (93 %), beagwm fodi393900 19 (68 %)-U, 35806
OMEYLSE  3MLGHMIOMWO  9MOIPYMOIPMOS  M30gJGHMMI®©  IR0JLOMGIMN™O  ogm 26
35309630 (93 %). sGExMMO 35309560 96 Fo6TMoqbs Bo30egdl MmOHMMUEGIEGH0MW 56
3560358056 5353806093 Lod3EHMIYODY.

05308 33060l FogboBM-MHgBMbbLmE  odmbsbegdgdbyg, 0bEmdLogsEool
903039 BoBsdo Bo@OMgOMEo 3003900 g5dm33¢930LsL (HMIgEoa BoBe®mgdmwo odbs
300603580 3063900 FMTsOMZOLIL @S 9O BoEIMGIMWS 33930l Bocywgddo), T1-
3900bObMWgdadbg  JseroMo  303900bGHIBLomMo  Logbswo  Bsbsbo  ogm  g3zgms
35309630o. 3oModom, d0dEobotg 3330l BoGyegddo  Ro@oMgdmeds  dogbo@w®-
9BMbs6LYeds 610MHMYsMbobzsd 35¢0M0 3039M06@EIBLOZMds T1-25dMbobwyargdgdHy
390003w0bs dbmemo 1 3530960l 990mbggzsdo (E27), MMIgerdoa 4900090 Bo@oMs
95390060mbols 359mygbgdol d9hYy39¢0©sb 3 ™30l 998gy. B39b0 33930l 3530963 gd0L
w303 gbmdsdos 90w Jmbos T1-3serou®mo 30396MH0bEHbL0gMdOL  AodMMdL. gl
090dgds  50blBgdMEIL  9BgIOOMBOL  dmbdo®mgdol  d9hYy39BHoL 8909y Jumzowedo
35bgobmdol MMms ob3ogermdsdo (33eg30L xaRdo gl ogm Lodwmserm 4 (gero)
39930609000m. T2*-350mBobmedsBg yzgws 999mbgzg3530 Bobobo 0dbs Lbgoslibgs batobbol
303m06@&gbloMo  (33¢00g0900, MMIJGEMS JOMOMOIPO WMISODSE0S 0Ym 3OO
d0MHmM30L Foaboms s 9Mgms bgadgb@gdo (GPi, GPe), 9530 LvyBdLEBE00L MgEHOIMMOO
bsfoero (SNr) s fomgwo domOmzol (NR). s85bmsbogg, 3 353096@L Jmbos dbwdmdo,
bom 4 353096@L LYFMOEME oMb Eo 3900LGRYOHMMS JMOEH0ZIWIMO0 SGHOMBOS.
3903w 9bowo 96 0gm. sLsb0dbs305 0 BodBo, BMI 539933DY OMMWo LB

65



3MO95300L  5OLGdMds 9308 33060l BgoMHmysdmbsbgzomo  33wg30L O™ bsbsbo
33X0g09d0L,  3600b03zMMo  LMomol,  LBod3GH™dgdol  1Lodddodol @S O35 YdOL
9090656 9Md5L ImGOOL. ™30l 33060l ByoMmysdmbobgomo godm3zergzs s s0dmbgbowo

33090900 B FOMMIOL oTdEHJOOMO 33093900l BoEHIMGOL S EMMI0 330603905l
©9AHOe  dgbhoges  3¢0bozme  LYESMLS S 9350000l B0B0BIMYMBLIG

3MO95:300L ILOYIDS.

353096@ ™5 ®3ob 6033900 Fsbysbmdol Lodmom 3mbi3gbGH®s30s ogm 0.50 + 0.50 ppm
(Uppsala ¢05dm®5GHm®ool Logmb@mmem mbgs 0.83 + 1.22 ppm) . domgdmwo dggagdo
094™ 393605 050 08 JsB39690¢gdBY, MMIgdoE 00539 WsdMMSEHMEMO05d0 JoMgdICrO
0g6s guEmbge (0.82, SD 1.01 ppm Mn) s 9390 (0.83, SD 1.22 ppm Mn) Logmb@®mmem
3069030, 653  SILBEGHMOIOL  9BIOOMbOL  5BHoO  FMbTsMGISL  9BgOOMbMEo
356 306LMmboBIol IJmbg 353096EH900L Boge.

4.4 3944390900l BLOSMYDS

NNIPPS 993939gdol  dm@EHm®mozol  godm3zargzol  bsfool msbobdo, 093HY39wgds
99535L5 OHMYMO 3 30b03MMs© bMMIsemMo 2 353096@0 (7%), AdJo© MM39IO
10 353096 3d0 (36%), ULsdMomE EOM3gMwo 11 353096¢do (39%) s> momddols
3999390560 5 3530963 d0 (18%). B0 0sbMds30, 35:3096390L 89EY39w 0oL FoMdmgdolbomzgols
36003690 mg560 dsgrolbdgzs BF0MHEIOMPIM. ODBIOMOHOOL FMegz5M0 FobolinsmgdEgdo,
Go3 993500  0aMdbMdMs, 0gm  2odmbs@o  Jgbgergds, bdol  dsdMEEmMds s
303mxmbomMo, dmbm@mbmMo, dowgzso 9@Y39wgds. gb Y39wengMo  3m3d0bs30s5d0
bdoMo d9BHY39W ool gogagosdl bos. 3530963900 d9bgwgdms  sbgbbgb
056b3Mm3690L MOl QoIOMIOL (8. 3/F/3). 3OS 530Ls, 2 353096GL (7%) 56 Fggderm
d05005WMHO  MBBIM3BIdOL  [oMmdmmdds. b 353096@L  (18%)  50gb0dbgdMms
35COEIs0s. mmb 353096¢L (14%) 3Jmbs 13s6oMYdMEo gBY3zgergds, GMIGEoE3
doo0sb 25305  Bombgdolgme  OBIODOOSL.  53MBEH03NOO0  SbsoBol  dobgzom,
393Y39w900L ©IMM393s 509603bgdMm©s Y4z9es 353096AL. LEIGHOLEH03WMDs SBsE0BTs
9B396s Xx9b6IOMgE  LHIMBBHOMEM  30M90mMb TgsMgdom, d60d3bgmmzs60 IMM393s
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993Y39w900L  g3ges  sB396900bY, 29MS  IBSEO  BHMbgdols s  3bgzoMoldogemo
039609005, 3M9x303Bg  (ob.  @bsGmo 3. gMsxzozo 1. 393Y39wgdol  sbosbgds

IBIOOMbMo  963gBsIM3smool  IJmbg  3069gddo, a3-  122)  Ho®dmygbogros
I89OMbMo  9639BsM3smool  Jmbg  353096@gdOL  3BIM39bGHWOo  gobsfowgds
393Y39w900L  ©MM3gMo  3s5B39690gdol s 303960 - o  303m30693H0396M0
©oBseMOOoOL  dobggzomm  (Wald  sbsgwoBo).  dgdmbgzggzoms  maMogeglmdsdo
369350690 3039630693036 96 3030306930390 @OBIONOHOLMIB SLM306M90MEo

393Y39w900L 95839690930l IMP39g3s,  bmrm  B3sLEGHOOMOOL  30MHZIWSOO
909996900 (@050 GMboEMds s  (3b306MH0Ld0gM0  gWRIMO) 9O  3e0bEYIMS.
26533039 (0bogm sbso 3. 203030 2. 993HY39wgdol IB0sBJdOL boGolbo
919539060MbMwo 9639539 Mm3sm00b ddmbg 306098300, a3. 123)  FoMdmygboros

39939900l sM3930L Loddodg s Jobo 3mI3MbgbEHYdO (39 3gMe 35309DET0. y3z9es
353096L dmMob, 6 9gdmbgzgzsdo ogm dbwgdwydo (21%), 12 - bodwgserm Loddodol (43%) s 10

ddodg (36%) 993Y39w 900l sMM393S.

4.5 30695305 393HY39egdoL 9B5¢roBLs s 3eoboMGo g8, 33eg30L 89cgagdl dmMols

393Y39%900L 300060396M3s, 396 (393G Y9 EMTs Jgx3s89058 NNIPPS 99¢3939c0gdol bsfoerols
ddO0/ BLBYZEMIMINMO J39U35¢ol MBsbTs aBgzqbs 3633bgemzsbo 3MmEgEsi30s
OBIOMNOHOOL LsghHm™ Loddodol MdO0YJEHO 539LE03MO FgRsLgdolMSD (Pearson; r = 0.60,
p<0.001). sbg3g P390 8936086900 960336 gerMm3zsb0 3930060 B9@Y39wgdoL  Lblsobgs
53MBGH03MO  3965FgBHOMLS @O 0M5©03069Bools s olZobyBool  dmEGHmEWMwo
3990mboEegdol bo®olbl dmMol. NNIPPS-ol d650003069%00L J3qligosd shg396s Lmbgo
QIIO0MO JMOGES305 9B 3MMGEs300L B9bgbE0s ™bbAMZbgdOL 56 E03ME0MGdLMD
(6dob 50396930l dmIgbGO /t/: T = 0.40, p<0.05; bdol s©0ImE96900L dmdgb@o/k/: r = 0.34, p
= 0.08). NNIPPS-ol ol@mbool dJ39U3ssd 563965 3mGgmsizos 393939egdol OH™mol
35659990056 (39()Y39w9d0l bLBms 3mgxno3ogbdo (LoBdsdg): r = -0.53, p = 0.004;
3999Dgd0l  LydMoEm FgxusMEgds: r = -0.37, p<0.05). NNIPPS-ol 365003069%00bs o

obE™Mbool J39L35¢qd0L 5B3969dqgd0 3600369 ™M396 3O si30sdo 0943zbgb Jombgzol
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©@OML bdsdsmdol d90300M935Lmsb (Lodwmsem 0b@Egblogmds: r = -0.52, p<0.01; r = -0.54,
p<0.01; dglodsdolsg). Bbgs 860839wm3zsb0 3mGmgws309d0 393HY39egdols 3o605d9@MOLS
NNIPPS-ob 9439L35¢0900L 3539693¢0q0l d®ol 56 ©og30dLoMgdMms. 56 IR0JLOMOVIENS
3695305 39GY39egdol 356599BHMGOLs s 9BJIOOHMbOL FmbdsMgdol boba@Mdwogzmdsl,
9539060mbol 990939306 oo OMOL  bobyMdwogmdsly ©s ol bodmdgddo
3569960l Lodmowm 3mb6396EGHMsE0SL FmEOU.

4.6 035¢900lL 3dM50d> 9JBJEOMDME0o 356 306LMBoBTOL MH™Is

$0b58gd569 330930l J0BsBo 0ym 9x89EOMbMO 356306LMmboBAoL IJmbg 3530963 gdd0
339630M0 M3MMIMEGMOHMWO EIMM393900L 565¢0bBo 30 MMM MyMszool (VOG)

159990000 S FoYOMEo F9IAO0L F9IMYds  30IMMINWMYMSBOOL TJOIRJOSD
356 306Lmbol 553500900l 8Jmbg 353069@9dLS s KSBIMME 306M9dT0.

1) 856@030 3MMmLo35g00 (0b. Lwesmo 1. 3mOmobMEEGI™MOHO ©s 39MEH035MMO
36HmB53500900: 5@ 96309, LodMsEm LoBdstg (Vavg), dogdlodserry®o bLoBdsGg (Vmax), 33. 70)

): 3mOHMBObEHIWME 3O:MLS35090d0 JB9IOOMBMEo 3560306LMboBAOL IJmbg 35309630l
Jmboso  36003b9cmgbs 9993060900 Vmax (F1,54 =133,p = 0.005, g2= 0.20),
360093690 m3bs0 sdsero 9. ,a9060“ (F1,54 =16.0, p = 0.002, g2 = 0.24), ¢9bwgbzos Vavg
9993060900L5396 (F1,54 = 8.0, 30069dBHoMgdcmo p =0.06, sGro3mEMgd@omgdmeo p = 0.007, g2
= 0.13), s bmMIsmEmo wos@BHabisos (F1,54 =0.09, p = 1.00, g2=0) LogmbGHOHmem xamBmsb
0905M900m.  535bm0b539, 9JBIOOMBMEo  356306LMBOBAOL  FJmbg  3530963JOL 5300
9993060900 Vmax (F1,44 = 10.2, p =0.02, g2 = 0.23) 9905609000 356306Lmbols
553500900l 3Jmbg  306Mgd6. o6 IBoJLOMYOMWS  @oblbgeggds  9BgOMBMWO
356 306LMmboBIol dJmbg 353096 ©@o  396306LMbOL 9350 JdOL BJmbg 35309639
dmOH0L oG gb3E0sbmsb s393d06Mmgdom (F1,44=4.1, p = 0.43, g2 = 0.09), Vavg (F1,44 = 45, p
=0.36, g2= 0.10), boem 9. ,39060“ (F1,44 = 0.2, p =1.00, g2 = 0.01). 396G03ow6
30535009030  9RIOOMBMo  356MH30B6LMboBdol  8Jmby 35309539l 509603650
W53HYBE300L 2obsbaMde03900l 39bgbiEos LozMbEMMMM Yamnmsb dgsmgdom (F1,54 =

7.8, 3609d3H06M9dmwo p = 0.07, 5s6530m69dEGHocmqdmeo p= 0.007, g2= 0.13), 35806 Gmqbsg
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035¢0900L ddMsMd0L bbgs 3565993HM9d0, OHmymcMgdosss Vavg (F1,54 = 3.3, p =0.66,g2 = 0.06),
Vmax (F1,54 =3.5, p = 0.60, g2 = 0.06), s 9.9 »39060’ (F1,54 = 2.6, p = 1.00, g2= 0.05) oym
B3 m©0. 356306LMbOL ©99350gd0L Bmdby 306HgdmMsb FgsMgdom, JBRIOOMbMWO
356 306LmboBIoL dJmbg 3530963 gL Jmbsom 36083bgemgbo Im3zwg wsdgbiaos (F1,44 =
13.8, p = 0.005, g2 =0.31), 335 56 ymazogs qoblbgoeggds Vavg (F1,44 = 0.1, p =1.00, g2 =0),
Vmax (F1,44 = 0.3, p =1.00, g2 = 0.01), cos 9.¥. »390b0L“ (F1,44 =1.4, p = 1.00, g2 = 0.03) dbGog.

339000M5GHME  BoE™3zsb d0dgdl Mog 99bgds, 9BRIOMbMWwo 3560306LMboBAOL dJmby
3530963 g0L  509bdbsm dgBo SWJs (EP ULsdmoemm Gogbgo 6.79, SD 6.72), 30069
L53MbGHOMEM ¥Rl (Lsdmserm Moisbgo 2.26, SD 3.98; F1,54 = 9.2, p = 0.03, g2 = 0.15),
0Mdzs SWJ 90bbg3900 o6 ymazows 939w0OMbMwo 356306Lmbobdols dJmby 353096¢gool
@5 396306LMbol 93500900l FJmbg 306930l Kangol dmGol (bLodrmswm Moisbgo 6.38,
SD7.34; F1,44=0.3, p=1.00, g2 = 0.01).
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bGsmo 1. 3mGHoBMOGHMMO s 39NHEGH0IWMOO 3MHMIs35Yd0: WoEGDE0s, 15s8wgoerm
LoBdstg (Vavg), 3sglodsgroy®o oBdstg (Vmax).

306H0DMbG5eH0o 3MMs3sId0  39MGH035¢MO 3OMU350gd0
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2) 350030 9BGHOB350900 (0bogrgm LwEMsmo 2. 3mMOBMbAGHIWWMMO s 39ME035¢ MO0
bGHOLO3OY00:  WOBBEos s Fgzmdgdol  Lobdodyg, 93 72):  3mOOBMbEHIWMEO
dodsronergdom EP 353096(3)9dd0 ogodioMs dg@o 9930mds, 3000609 Logmb@mmenm
x31%3do (F1,54 = 17.8, p,0.001, g2 = 0.25), 0019d3s 96O gmgows 360d3bgermgsbo bbgomds
wsA9gbiool dbcmog (F1,54=0.3, p=1.00, g2 = 0.01). 56 ©@sx30dLoMGdMYws 36093690 m3z560
3obLb35350900 3560306LMBOL 93500l O JBRIVOMBMWO 356030BLMBOBAOL X yMTBIIL
dmM0ob 563 o@gbzool (F1,44 = 0.6, p = 1.00, g2 = 0.01) oo 563 d9gomdgdol (F1,44 =0.9, p
=1.00, g2 = 0.02) 035¢bsBOOLOM. 39MHEH0ZOWMMO F0TsOMMEGOOMD WHEHIBE0s MBO™
3Mdgwo  oym  9RIEOMbMwo  3560H306LMboBAOL  Jmbg  353096FHBOL xR do
3Mb6EOMgdmsb dgsmgdoom (F1,54 = 16.5, p =0.01,g2 = 0.15), 85906 H™qLsi d930mdgdol
LobdoMg ogm 0039 (F1,54 =3.6, p = 0.25, g2 = 0.06). LoobEHgeMgbms, MMI 9B9ILOMbYWO
356 306mboBIoL IJmbg  3530963H)OL Jmom 3603369 Mm3zbs MRGM Fm3wg wWod9baos,
300009 M5MH306LMbol s5350gd0L dJmbg 3ocmgdl (F1,44 = 10.1, p = 0.01, g2 = 0.22). 56
50dmPRbs goblibgs39ds MM 9xB9gOMBMO 356 306LMboBIoL dJmbg  353096@gdoLs o
56 306LMbol 53500900L by 30MBOL X 3BgOL FmEOL Tg3mIdoL LobdoMgdo (F1,44
= 0.1, p= 1.00, g2 = 0). ©™3 989OHMbMwo 356:306LMmboBIoL IJmbg  353096&9dds 583969l
56530609430 563H0L35Id0L 999 36M9JEH0MGdOL baolbo -93%.
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boGsmo 2. 3mGoBmb@ome®mo s  39HGH0IMMmo  36G0LsIEIdo:  oEgbEos
99300mgdol Lobdoty

3H0BeBEEGO 3GeMdIEPO  3IOGHOIETIN0 36lidv3IdEYd0

400 - — 400 - *
s 3 . '
& 350 © 350 T
E 300 g 300
E 250 g 250
5 =
= [
© 200 < 200
£ Ex

150 150

o3 do  3mb@fHomo a3 do  3mbEfHomo
100 - . 100
—

§ 80 g 80
.:ﬁ_j 60 .El_: 60
T T 40
g :
& 20- & 20

0 Q

a3 3o  3mBoHomo 23 S  3obeHogmo

3) 9969905 3OHMBS3OIO0L @S 9BEHOBSZHIOOL HTMEIBS (0b.LMMsmo 3. sbE0LS39YdOL
WsGHIB300LS s F93MIoL  FgMHJMIo  ,00MgOMgdS , 3. 73) sbobogl 9GSOl
9b6G0LS39IOOL OB IBEo0Ls s FgzEmdol FgMHgmEo ,0MHOIGdSLY): F93MIgdOL
dm3539do LobdoMy 9n39EOMbMo  356MH306LMmbobdols 8Jmby 353096@gd0L X 3MRdo
500b603690m@s Bogmb@GHMmwm xamxmsb dgsdgdom (F1,54 = 15.6, p,0.001, g2 = 0.23),
05650 56 ymgzos Bbgomds wodgbgodo (F1,54 =13, p = 0.50, g2 = 0.03). 93906H™bmeo
356 306mboBIoL IJmbg 3530963 Jd0L s  396H3oBLMbOL O535YdOL TJMbg JoMgdol
X3IBIOL GO0l 56 ymgows bgomds sOg wo@gbiosdo (F1,44 = 0.2, p =1.00,g2 = 0.01) s
563 9930ma9d0L Lobdomgdo (F1,44=0, p =1.00, g2=0).
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br®smo 3. s6E0ls35¢980L go@gbEools s 8gamadols 8gMHgweo ,,00MYdMEgds“

100 | * % %
& 150

5] —_ I
Eg_ & S0 _
%( 100 - < 60|
m ﬂ
i T ool Y
o 0 ) 4 g 4
2 5
3 -50 = 2007
2 1

100 0

o3 s  3mbBdfoermo a3 S  3mBeHexmo

56 459m3wgbos  30MHgwsi30s  BgoOHMmaLodmwmaon®o Fgxsbgdols sB39693gdLs o

0350900l 3dEOSMO0L 35659 BHMJOL  FmMoL  9RgOOMbMEo 356 306LMboBIol  dJmbg
353096 9000.
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5.00l3MLos

Mm99 3393580 H39bL doge sfigMoE0s ODIMMEOOL 2obliszmm®mdmEo Fm™mIs
3530963900l o X3MRT0, 9BIOOMBom 9dMf39MEo 356306LMboBom, MMIGEMSE3
3Jmbsm  obGHMboolbsmM3zol  @sTsbolosmgdgero  3039M30b9F03Mwo  bodbgdo
356 306Lmb0BIoLHMZ0L oTsbolinsmgdge 303m3069H00l gargdgb@gdmsb ghms.  Yy3zgws
353096@L 3dmbs 393939 gdol 9H™O 356599BHMOL IMWZg3s 85063, bmwm oBIMMG0S
MdgBgbo ogm Lsdmsgrm Loddodol 6 ddodg. B396 AsdM3z93w0bgm MOHMoghHm3sgdoMo
39939900l IM®3930L Loddodgls s OLEMBOOL s ¥M03069HBoOL LLOA3EMIOL
dmO0b, G535 999L505090MES COBIODOOOL T9MHg, 30396M-303m30693)036 bollosMU.

BoGo®mgdmen dodmbogrgom 33eg39030, 9B9OMbMwo 356306mboBIoLLL dg@EHY39wgdols
©MOM3935  30bolzMMo  sfigMowos, OHMMOE  303m3069303M00  ©@d  LB3LEGHOOO
©ODBIODOOOL 30033065300 BMYR IO 5BoJuoGmO 3033Mmbg6EJdOL sdsGgdom (Levin 2005;
Sanotsky et al. 2007; Selikhova et al. 2008; Stepens et al. 2008). s©Usbodbsgos, @A
30396 3069303160 ©0DsOmMM0s 39M (3933« Ems© dbgers@ 4olaMmBg300 L3SLEGHOMO o
5G9JLoMOHO  EOBIOMOOOLORD s BMaMOE [gbo, OBIOMOOOL  J39E0390L OOl
MOMNO0YJONYIPIRMZs F90b0Tbgds bmendg (Darley et al. 1969; Duffy 2005). 6o 0dds bgos,
503565 50mOBgMwo ©sF0dM-dmymero bds s 393939 gdol 9bgwgds, Mg
33630905  9BIOOMEMWO  35M306LMb0BIoL  Jmbg 3530963380, doe0sh  BHo30MMOos
135BEGH0MYOO0  PODBIOMOOOBIMZOL.  5Fomb539, 99FY39w g0l obgmo  3sdMm3w0bgdgd0,
HMaMO900355 29P9owo 3gmbgdgdo s BIEBOMYds, Mo B390L 35:30963)9dd0 Tga3b30s,
o056 203l 539JLOME IMM39390L. SMY BoBHIMIOME 33009390056 FgsMgdom, B39bL

33093500 359mygbgderos Mmd0gdBHMMO  93MLGH03MMO  bserobo, GMIgoi godmygmals
©OBIOMOHOL  95390OMbMo  9b39BIM3sMmO0l  OML, MmameE  dgMHgme  30396)-

3030306930370 353096@™s  75%-80, 306MsBGHgbo 3039630693039  18%-8o0 o
30053 gbd 303306930390 7%-do.  TgOHIMwO  ODIOMNO0S  JBYOOMbMEo
96398 ™3sm00l Bz96L d98mbgnzq08o, 990dwrgds @ogsbaliosmmm MMmymGE 3mddobssos
©obEMbomEmo 30396030693)0300 300330mbgbEHJdOLS, OHMYMEMGdO3s F9bgugds, sFodwmwo
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bds,  BH™bgdolL 250Y39()d, Mbgdo bds, GHMBIOOL FoMdO Z9MH0SDYMDS @S ASHgwowo
1mbgdgdo @5  303m3069303MM0  9ugdgbBHgdols,  OHMYMO0ESS  IMbMmEGHMbMOMY,
©OoL3OMBMEO0s, 303mBMbos s 35M0dJMHO LBoBJsMY. oMo sdoby, B3zgbds 3319350
39905306y 9bbHIM3bgd0L s HBIMZDJIOL SHILHMMO SOEHOIMEX0MGdS s TYBHY39LgdoL
39685303590 5MHLsFOM™  Lobmdol Imdgb@gdo. 303m3069303M0 s 3039630693H0396M0
©ODBIOMOHOOL 333065305 SFIO00S 356 306LMmbol H535009d0L BmA0geod d9dmbgzgzsdo,
boog 990910 OHIOMM0S Bo35M9MOME Pob30MHMdIdMEo ogm 90350963700l
30090l 05393006900 »BIOMZO-25dMOMZOL” BN GHISE0JO0MS QO
©ob30bgbogdom (Duffy 2005). 356306LMmbol ©553500900L 533356 033050 d9dmbgz939ddo,
MmO 3 Hgbo, 303m306930329600 Lod3EGHMIJO0 36M935¢0MgdL 30396 3069¢03MDY (McNeil
1997), bmwm  93906mMboL  ymgogr  dmdbdscgdegddo B3963s 33009350 399mo30bs
99MHgmo  3039M-303m30693H03600  @oDsOmM0s  303963069303900  9agdgb@gdols
36935¢06M9d0m.

9183906MOMboL  BHMJLoMG  BgdmddgEIOSLMID  ©39300MGOMO  9BY39IWIOOL  IMMZI3S
9900905 2353690l 3MIMAMGLOMGOs© 13963 gotIeE HFdWSL 96 Zolimbol
Q5935Q0905L, O®MIJ s EOHML FH0301M0 5OOL ODIOMO0S 3033069303960, L3SLEGH0OO
@5 9@ Juoweo  bodbgdom  (Duffy  2005). owmdgs, UL3sLGHOWOO  OBIONOOOL
39b3slbgs3509e0  obgmo  93MLEH03MNM0  60dbgdo, OMAMMOESS  IBSEO  GHMBIdo o
353060030900 gexzgeo, B396L 353096FOL 96 5)B0TbYIOMPIm. AOM©S sToby, 0936
Bomobl 5096036 gdms  Bdol  Mbgdwog B BHuo309d0, G5 A030996M05
353096¢gd0Lsm30L 3039M30693H039M0 obstm®oom (Rusz et al. 2013). ©@oBsGDHGOOL
3M0MLOMYOOL 3H9gd3o Fgloderms FoMdmoygbl 3093 gMo 860336gem3sb  oliogdls
Lbgolbgs 993500930l O0RIMIBEF0MGOOLIMZ0L.  9BIOOMEMWO 9B(39BIWMIsOOLSL
393Y39w900L  ©oMmM393>  LHMsg3s@  3MMmaMaloMgdsos s bdoMs  [omdmoyqgbl
©553500900L 306M39¢ b0dsbL (330930L 3530953900l 50%-80). Jobgszs 0dols, MmA
303963069303M00  ©0DBsOmMMOool  bgosobbgs 39303900  bgdwog  FmdMomdgdoL
5MLYdMBSDY d9BYy39wgol (Duffy 2005), Bz9bo 3530963900l dgdmbggzsdo  s®ligdwyero

30396030693037960 3m33mbgbEHo ol@Gmbool sMLYdMOdSBY BomOmMYdL. 58 5330603905
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SQ3LBGHMOIOL  3MOHJS300L  SOLYdIMBS  OLEMbooL  3wobozm®  FoB3969dgdLS o
393Y39wq00L  BH9gddl  JmMoL.  oLEBHMboSLY s  BTsFoEEMdOl  F9d30Mgosl  FmMol
MOM0YJOHIZIZT0MH0 NBOM  ©350bEHM0R)0g0s, F53G0d 56 Fgodegds  2odmoMoibml,
o906 b3 Mmdol 30bEHOMEOL MmM3935 OLEMboOL ghm ghmo bodsbos (McNeil
1997; Duffy 2005). ©@0bs6OH®»600L 3033069303960 3m330mbgbGgdo 253l 356306Lmbols
5535090 ©OML  9OLBYIMWO  ODBIODPOOOL 30033066 EJOL. 303l039M5,
356M30B6LMbOL  5350gd0L ML 303MmBMbosLy s 89BY39wgool  FMBMEHMEMOHMBLL
blbosb  dMsozobgboom. 535Lm56539, 9Om 9o,y 33w9gz0d  shggbs  HMI
096MT53MMYM300L  BMbYY  356H30B6LMBOL 53500 9dOL ©OML  dMH503069B0s
SMGH03MES300L  IBOGOG0 39O MIxmdIbgds (Rusz et al. 2013). Bgq9b
50dm3560690, O™ 9539006OMEME0 356 306LMmboDBIOL OHMUSE dGO30bgBos SbMEOM©IdS
303mumbosly @y 899300 5MEHO0INWSF0LMD. SMMYRMW G0, FsbgMOgd0mO
9md09g9900 ©5 OBOHOMB0s 51939 FoMmTMogbgb  dM03069BoOL EHodowE 60dsbl
(Espay et al. 2009), s 93 sMMdOLS s MHOMIOL SLIPO IMM393S  FBIOOME SO
©™399996GH0M90Mmo  350306Lmboll  ©s9350gd0L  ddmbg  353096(3gddo  Lbgoslbgs
3Mm35MM0  5dm3560L g gdolsls (Skodda et al. 2010). 959s5Lo@STY, dM5E03069BOS
I9gbodemms 51939 3sLYbolidygdgero ogmlb B39bL 33w935d0 oB0JLOoMYdIME Lbgoolibgs
}993%g 5M330gd0L 2963990l OMU.

30396-303306930360 99609990 @0DsOmMM0s, HMmIgeros 3960 33¢930L 35309639080
©oLEHMBosLS S 0M5©03069B0SLMB GO 50BMZR0bgm, BMYMEO [ BBL, 2sdmfizgmemos
05D ME0 260930l byo®Mbro Mg9d0lL Modm©gbodg mbgby 99h9Y39GH0m, 39Mdm
330050 30OmM30L  doaboms Lgadgb@ls s o3 LPBLEBE0s0.  3BmdoEros,  MHMI
05O MMO  2obgerogdo  dmbsfoergmdgb  dmGHMEOMEo  dmJdggdol  gadzsdo,
36MHMyM53060935d0 s SQLOWWYDST0. 0MZWYds, BT olobo 3m353806M0L d9dsboBdols
L53Mogdom SO gdgh 603360wM3z96 MMl F9BHY3z9gwgdol JmbEGHGMwdo o
39939900l A56bMM (30909059 IMGHMOMWO 3OMYMTgool dgmbgzsdo (Ho et al. 1999;
Kent et al. 2000; Graber et al. 2002). ©@0BsH»M00lL 3033069303760 9wgdgb@gdo,

OMIwgdo3 JoMHOMIIE  35M306LMbOL  9350JOOL  OML  23b3YdS,  SLBMEFOMYdS
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353060l 9BOEOGHML T3 LdLEbE0sd0. 0mM3gds, MM 3039630693030 B0bgdo
396306HMdgdMos 3300 doMmMz0L  Joaboms  BgadgbGol  303mod@EHogmdoo b
009329bs3ool  35MMEMA0MMo  35@ghbom, Gog  ofi3g3l dmyrmEbger  bgderoy
dmdOomdgdl,  MdMIwgdos  33b3Ids  bmendg ©mxsdobomn  0b306MHgdwo
©0L3069H0gd0LOL 356M306LMBOL 553500900l O™ (Albin et al. 1989). Jglodsdols,
393Y39w900L  BogOomm  gogdxmdglbgds 35M30bLMbOL  s9350gd0lL ddmbyg  353096¢3)gd0L
dgotmg LYMH0gddo OBO0JLOMES IIOMowo doMmM30L Joaboms BgadgbEHBg ho@sMgdmEo
A3060L 0M3s LEBHMWs300L EO™ML (Gross et al. 1997). LsFoMmgdL sbLBSL ob, ™vy Mo
894960Bdom 9HbL 3965690 0bEHMJLOZS305 FMEGHMOICY S 3OS IGMWVZI39OL,
I 9d03 90960dbgdsm 913900MMbMwo 356306MbOBAOL by 353096EHJOL. b6 Tol
Gmdbomeo  dmgddggdol BMuGo  dgdobobdo  3bmdowro s s60L,  MIEsS

350MIMNORMEMA0MHTS 3300939085 Fobyobmd- 9dudmbogo®mgdmer 8908wMVgdwgddo s
03000l 5535009008  dJmbg 3530963080  5B396s  ©YRIDIMOFOMWO 33O GIJOO
936050 d30O™M30L dogboms bgadgbBLs s 853 LBLEIBE0sd0 (Bernheimer et al. 1973; Perl
and Olanow 2007) s 5bg3g 93Omoe doOM3Ly s BIBRmIo D2 mysdobméo
©9393GMOYO0L 35635 (Mousseau et al. 1993; Butterworth et al. 1995). 8sb6gs6w9dol
539909w5300m 2odmfizgeo T1- 30396006 gbLOZMBOL god®rmds sfgMowos 3530963gddo
03090l JOHMb03MM0 ©5350J00m, 130dol 456930l F9dgy Jobgsgs 0doby,
6Omd  6930mmyom®o  bLodd@madgdo  396MLoLEH0M9dbI6 (Klos et al. 2005). Bggbo
3530963900l MIM3wlMdsdoE 900 Jmbos T1-3s¢roMo  30396MH0bEHqblogmdol
39JOMdL (oMs gMmo Jgdmbggzols, MHM®LSE 9B39OMbOL d9fy39@0©sb dzotg ™
0Yym olveo). gl godegds s0blbgdMEIL 9139M™bOL dmbdstmgdol dgfiy3zg@ol 9999
Jumgowdo 8sbgsbmdol @OMms Qo6dsg3crmdsdo (33¢g30L xando gl ogm Lodmswm 4

$9cr0) 899306Mgd00m.

91839060OMbMEo 35603066MmboBAOL IJmbg 35309630, X 9BIOMG Bo3MbEBHMMEM 30M9dMsb
99000mg%0m,  3Jmbsm MgBOH™ bgo, 303mIgEHOHwo  3mOmOoDMbGHIWMOHO  Bs3509d0,
39030350 36EH0LS3IIIOL  2oboby®Mdw0390o  eBIb30s,  3MOOBMBEH G
3b630L5350090d0 30 93MTJOOL Foroeo Embg. s1939 3MBEOMMYdME Fgsmgdom dg@Ho
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9930M3900 3MHMLS35IO0L s 9BEGHOBSZOIOOL TJMHY30LsL S 3ZIPMIGHIWEHOXPVMZ560
00d900L  dg@o  MoEbzo.  JOMIPIODO  J0MI30M0, d60d36gwm3zsbo  Asblbgsg9ds
IB9OOMBME0 356030B6MmboBIol 3Jmby 353096(3)JOL, s 356M30BLMbOL o935 gdOL dJmbg
353096390l MO0l ogm  3mOODBMObGHIWMOHO 153509008 Bogergdo 30390  Lobdstg
91539060OMbME0o 3560306LMmboBIoL  EOML. 56O SF0LY, 39MHEH0IIWMO FOIMLS39JOOL S
3bGH0LO3IIOOL  WHBHIBE0s FobIBAMI039do 0ym 9BIOOMBMEo  35630B6LMbOBAOL
dgmbyg 353096H9080  xbIOmg  LogmbEGHmMmEm  3J0Mmgdmsb  Fgsdgdom.  Bzgbo
063m®Ts300m, 39MFH035¢M0, FogMsd 965 3MMODMBEHIWMOHO B3Il oG bizool
0DBME0MGOMo  4obsbaMI039%s, PGy SOHIM0EO SO gmxgows. gl 4sblbgsgqds
23olbdMBL, MHMA dglodErms 3MMOBMBEHIWMOHO s 39MGH0IIWNOO  15350900LsMZ0L
95J300L6 OOM HTIMYIOIIWO  MJYIMWOOEIYdS, o3 303 JOMbgE Fommom9dl
6039 J0d5OHMMEG00m M35¢gd0l dMdMsmdol Fgbfiogerols smiE0wgdEmds®Hg (Bonnet et
al 2013). 3o0F0350 OMI 3009350, 1390JOIOL  o@IbEosl 539300609396 3965
350093 JMO0 O BOMBEHIWMOHO JgOJol doErsGIMHOO 5J@035305bmsb  (Kompf et al.
1979, Zee Lja 2006). Kaneko -U (Kaneko et al.) 8096 Bs@o69daro 33¢0935 0momgdl sig39
9964943995 LEHOMIBHOFOOL OMEDBY 53 35605993HMYOT0, MroERSB Fsb sB3965 39MGHO oGO
153500900L P39 ME bobyMmdEr030 s bE0s B50dwbgdd0, HMTgEms bool LobrMsgol
69GH0ZNWNOHO dOOMZ0  BoMTSIMEMAO0YMS® 0y 0bdsE030090wo (Kaneko et al.).
36OH0DMbE MO0 3OHMUS39©00 MBOH™ bgwo s 303mIg@EHEo 0ym 95390MOMbMwo
356 30B6mboBIoL  dJmby 35309637080, LO3MBBHOMMW™  ¥aMBMb  FgsMgdom, 8sdob
OMEILSE WsB9bEos 0oym bmMIser@o (Zee Lja 2006; Barton et al. 2003). bgero,
303039300 30MLY35©Jd0 [omdmoygbgb slgzg GHodowe bodsbl 999330MgMdomO
59dbogdol, bools s bsmbgdol FoligmwmEmo sHosbgdgdol, d9-3 G030l amdgl
Q593500900L 5 go-boJuol o9350qd0LsM30L (Zee Lja 2006; Benko et al. 2011). 0339,
BOIMMZWOWO 5935000 gd0LL  Bo39gd0  LogMdbmds 9969w qdmEos  GMamO3
30b03MMo, 9939 PobsfgM9080. 3mOHOBMBEHIWMGmO L390gd0L LoBds®g 93538060 Gds
3693mbEH0bme  (bool §obs) MgBozmwme gmOIsgost (Barton et al. 2013)  bmewm
LoBMBBY, 53 M350l FMIMSMOOL by3wgds L3gEBoMMo F5B396909w 05, Tgodergds
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06039l (396909WsMo, 30608 ©IOML S 39MHOBIOO0MWO MNP MIMEGHMOMEO
3b900L oL@ Mbdioolsl  (Zee Lja 2006). 989©0OMbMmoO 356 306LmboBIoL  IJmbg
35309D6390L  909b0dbgdsm  SWJ-Ul  dmds@gdmero  Gogbzo  1o35gd0l  sdmEsbgdol
99HgdoLsl. SWJs 3500Mmz30BoMWMY0s 56O 500l 3bmdowo, mwdEs oo 353806090956
396M9OOMO, 39MYOIW OO, d3DIWMOO A5baE0gd0L 3MbBI300L IMWZg3L (Zee ,
Robinson 1979; Avanzini et al. 1979) s g96Us37)PMGdMWI© 3OO doOMZOL 6930
D069l (O’Sullivan et al. 2003; Zee , Robinson 1979; Shaikh et al. 2011). SW] ogo
©om©OYbMds 5O S0H9MH0E0 0ym 356MH30BLMbOL ©s5350gd0L EM™L (Arscol et al 1996),
39dbMH030 3seomB™mdools 9dwgy (O’Sullivan et al. 2003; Averbuch-Heller et al. 1999),
B3OS TNMHO  dOOMZ0L  BEGHOTMEsEgool d9dgy (Fridley et al. 2013), o sb939
36OHmyMHgLoMYdsO  1Y3M63gH o Esddeol O™l (PSP) [39]. PSP dbgogLoc,
IBIOOMBMEo  35630MmboBIoL  TJmbg  353096BHIOL  5©0gb0Tbgds  LosBEoLs o
393939900l IMM3I39d0 S WIZMEMIsDY SMTIMMYSR0MY 3560H306LMBOBIoL Lob®mMTo.
36MHmyMHgbo By3Mebm3egs®Imo ©sddol EOML ™M35¢9d0l IMIMIMdOL JoMHOMSO
©MM39355 bgero s 303MmIgBHOHWwo 39MEH035¢M0 bs359gdo (Chen et al. 2010), 85306
b3 gb 95396980900 ©30MSE L T9bsbMEo 0ym 9839EOMBEMMO 356 306LMboBIoL
dJmbg 3530963900l B39bL Xxamnbo. MMAMOE 9B9IOMbYwo 3560 306LMboBIOL,  sligzy
35630L6mboll 53500900l TJmbg 35309639000, 96GHOLSIOEIOOL Tg3™Igdol Lobdotg
8353900 0ym 3MmOHODMOEE MO0, Boa6sd 565 39MHE03OWMO Sb630LS3EIOOL EOHMU.
OmamO3  B3gbmzol 3bmdoros,  sLgmo  obMmEosgos  893mdgdol  LobdoMobs
3OH0DMBEHINOH 5 905 39O EH0IZ9E LodMEYJIo S0HgIMOWo XIO SO ymgzows. b
33X0Eg0gO0 96  SMOL  ©H39300MGOIO  SbS3MD, MOYD, OMYMEF  BoGHIMYOMETS
339350 563965 (Bonnet et al, 2013) m&M039 35B39690900 51530056 9O 0DBMHYdS, FogMsd
565 ©OLME0SEOMHO  BHO30m. 553056 gdT0 s 360053 JOTd0, MOLMWSEIMSIEOO
3095360OMbEmo Jo®do (DLPFC) dmbsfiowrgmdl ¢9n3eadby®o bs3sgdol 0b3odotmgdsdo
(Ploner et al. 2005). ©3wgdbyOo 3OHODMOEEIMMHO 15350gd0L 0630d0Mgd0L IBOEOEGO
SVIOOWO0S  3OMAMIBMEo 1936963 gocreo  ©sddeol  dJmbg  353096(3)gdd0 o
5393006909905 ©Y969M30E0 3OMEILBT0 MOLMWSEHIMIWOHO 3MIBOMDBEIWMEOHO
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Joedol Borongsbomsb (Pierrot-Deselligny et al. 1989). 36085&90%g Bo@o09gdends 33e0939005
5B3965, O™ 330050 d0O™MZ0 LM SMGYMI0MGOL MZ5¢gool FMIMSMOIL BogMHM-
3M03MMMH0 ©I0T35w0 OOl s 33DIMMHO 2oby0gdol Mo sTM-3MMEH035CMHO
3b900L 39d39Mmd0m, s 3603369356 MM SLEOVIEGIL 56550gJ39E MO 9bEOLSIoYdOL
b36gbosdo (Yoshida, Tanaka 2009). Jdglodsdobo, 93Oowo doMmzol L3gEoTR0MMO
©H05690000 Fgodergds 50bbsl 96E0LS3ogd0L F93MIgd0l IMTsBgds 9BgEM™MbMwo
356M30b6bmboBIoL  dJmbg 35309639000, mwIEgs sdom 396  s0bLbYds  OLMEOs30s
396030356 5 3OHODMOBEIMO 15535gOL FOOL. oM sdobs, B396L 93gOMBM o
356 306LMmboBIol dJmbg 3530963l 3Jmbsm Fg3mIgo0L dMToBHJOVIEO MM YbMdS
36MHMB535IO0L s 9BEGHOBOZOIOOL  TgMHg30LLl.  3OMLOIIIdOL @S IBEOLSIIYdIOL
996930L5L F93™A700L LogHmMM ,,0MYOMEGDS“ OBIE0 0Ym bO3MBEMMEM Xama3do, M3
509 b5BHIMJOMWOo 33193900L J99a9dL gmsbbdgds (Cherkasova et al. 2002; Reuter et al.
2006), bowem 4aBOEOOE0s  35M30bLMBOL  ©59350YOOL  EOML, GMAMOEF SO 0Yym
50f9Mowo (Rivaud-Pechoux et al. 2000), 9890O™MbMwo 356306LMmboBIoL  IJmbg
353096390056 36083690 ™m3560 9BLb353900L o6M9Tg. oBOOWO F9gMgmeo d93mIgdol
»Q0MGOMGAS“ SLMEFOMGOE0s 33060l 0Lgm sdsEHJO0® LEBHOYIEHMMGOIMD, HMYMOOEFS
3539000 Mm3)rmIMG™OMEo 39eno (Schlag-Rey et al. 1997), Gog 3398300900690, @A
dobo 5943035305 59Mm (356505 FMMOL oIMMZ0L 5aLobzgos (Gaymard et al. 1990; Husain et
al.  2003). Gmam6O3 M339 9036086gm, gemsEgOHmo  36083b9cmgobo  aoblbzoggds
M39@MInGHMOM  GebGgddo  98gOMbmwo  356306LMmboBdol s 356 306Lbmbol
553500900l dJmbg 353096(3)goL FmEMOl 9bgdm®s 3MOOBMBEIMEMmO 1535009008 303M
boBdoGgl. gl bodbogl, ®md syoo 5Jal  LB3gEzokoGo  byoMOmbmwo  Jugwgdol
©H056905L 95390OMBME0 3560306LMmboBIOL OMU.

(odmEgbodg bbob  fob sefghowo 0dbs  3mImboym@GHdo  FMGHs3gos  Fsbasbmdols
390593obols SLC30A10, 6oz ofi393L 30396085gb9D9300L, ©olEGH™bOoSL, 356306LMboBAL,
30030GJdosl s ©30dol JOHmbogme 9350905l (Quadri et al. 2012). SLC30A10
Mbgs 9oL PomImaqbowo 330mow doMm3zdo, LYIdMOIEdNE doMmzdo, hgbbmdo,

Bobgdol B> 30OmM390d0 s b3S 0963 RIWWME ©s JgMdme 56099ddo (Quadri et al.
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2012).  5996030L  BgzmeEmaool  935009dool  (American Academy of Neurology)
4m39heron® d9bggebyg, 2013 (gulb Pretegiani-d s Rufa-d (Petergiani et al. 2013)
§o60moa0bg SLC3A10 d9Esgool mMo 990mbgggzs, Loog 035¢gdol  dmdMomdsms
©5MOM3935>  0dob  dbgoglbo  oygm, oz  B39bL  33¢09350  dmbsflowg  913900MHMbmwo
356 306LMmbobdol IJmbg 353096GH9080, bgeo @y 303mIgEHMOMEo  3MmOHODMbEIWMMO
153500900L Bom3Wom, S 91939 93MIGdOL FoLoE0 MBOm SBEHOLSI YOOl STMEsbsTdo.
9B 3olbdmdl, Gmd 3563560 06FJuozgogos Tgboderms 45BALSBMIMIO GodE™meo
04ml 95390OMbMwo 3560306MmboBTol EOHML M35¢gdol IIMIMBIMS IMMIIZJOOUS.

3695305 9O 0y Bsdmzgbo VOG 85639698 gdls s NNIPPS 8obgw3000 03500980l
ddOMOIMS  EIMM3935L  FmMob. bggb 9350PRogo NNIPPS odo@md, Hmd oo s6ol
ION©IOD0  300bozmEmo  Bgows,  GMIgwoi  8moEsgl  M35wgdol  AMAMSIMBSMS
399M33935L 35309649030 5BH0309M0 35(306LMboBIom. Fobgszs sdols, NNIPPS
Lo3oegdsls  0dgrg3s  BobgzmeEMoiEbgmdMoge  dgeoxksbml  dbmwmo  bgdomo
396030350 MH0 s 3mM0BMBE MO L3500l TbMmEME 53OS s LoBJoMy.
d9L50530bo, 00 Tgbodems 56O 0ogml  bo38sM0OLo  TMdbMmdosM) 0dobmgzol, MH™I
»Q50F0MML ol 593565, Topa®od  OLIMIGHMO  MIMXMIMEGMOWWO  EIMM393900,
MoLogVOG 93w9bl B396L 9839OMbBMEo 3560H30B6Mmbobdol IJmbg 3530963 9dd0. 39Hdme,
WsA9630s  @d  9bGHOLOIIEIOOL  TY300MmTJdOL  EMbY 5939 Z9DMEWMYPOWEO  0YM
91539060OMbMEo 350306LMmboBIoL  OMUL, BoaMsd 53 BsB39690w9gd0l Jgx3olgds 56 g0l
NNIPPS 5dm3965d0. gb 6083653L, G0d VOG 250m33¢0935 bs 398m0ygbgdmmgl Mmam®3
L9gbLoGHOMMO, 9M50b35BoMEmO dgommEo AbBMYJo MNP MINGHMOMEO  (33¢0MGIOOL
3odmbogrgbs. 89G0E, 90bgegzs 0dols, GMI  M3WMIMEGHMOHMEo  39HBMEOTOLO
390090 OLEMbooL Fgg3sligdol J39L39¢ 900l JEgdMb (MgMsm 9@ seo. 2011),
3M260GH0MM0 ©MM39390m56 350 306LMbOL 535000l M™L (Mosimann et al. 2005;
Macaskill et all. 2012) s /96 g3g6dowmé Lol{Moxgbomsb (Perneczky et al. 2011), 396 396
399m353w0bgm  Ms0dg  3mEgws3os  MMSE-l  dobgzom  bgo®mzlodmermaom®
©5M©39390L, BDI @5 FAB 3mbs39990L 0o ™m3eomdm@memen d5839698¢0qdl dmeol bggbo

33w930L 3530963 9000. 99O  Tglsdem  sblbss ol, MHmA  33wgzsdo BB
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91839060OMbMo  3560H306LMmbD0ol  Jmbg 3530963 Ol 3Jmbom  doeosh  BlvdYdo
3M260GH0MM0 sM®393900 S MBOM B39x305300)MH0 BIOOMBLOJMW MRG0 BHILEH0MYOSS
LogodOm  30a60FG0MOHO0 O M3INWMINGMOME  ©IMM39390L  FmMol  Jgloderm
MOMN0YOHJSZT0MOL 25dMegwgboc.

82



6.0051336900 s 093dgbs30gd0

1. 98900OMbMwo  9b39BIwM3sm0s  [oMBMmoygbl  JHmbozmen, bdoe  Igdmbgzgzsdo
3OO 808@0bsMg  ©93500905L, MHmIgoi 0f3g3l  Lbgoslbgs basGolbol
65609 B0MOMYPMBL S LMEFOSEIME EIHBIIZBHOS.

2. bs633H039900 b5FMOEgds ,IBIPOMBOL™ 25dMmygbgdol LobJoMmg s bobaMA0zMds 56
3MO906MH9OL 3wobogwmeo Lod3GH™Igo0L 39903 gbsLo Qo Lboddodol
bbb, 96000 ,9890OMBMWO bEemoL”  dJmbg 353096@gOL  29bLbgs39do
10ddodol 3¢0060379M0 LOI3BHMIGIO 5©09b0Tbgdsm. FobgEszs 0ToLs, MHMI EOMMS
2960530mMds5d0  39bsbmdo  aobool  gerodobsizosl  mogol  G30600sb, sdom
6936 mma0mGmo Lod3EHMIoG030L T9gauddgds o6 bgds. Ms30L BHz30b0L Jumzow by
3562569308 BHMJLoEO BYRO3ghol s H5350JOOL 3snMYgbgbmEo Tgdobobdgdols
©OBOYRIBIO 59930 GIG0S 35NMIMORMMYOYOO 33¢930L BoGocnds.

3. 9890OMbMWwO 9639RB5¢M35mm00L  3e0bo3 MO LOsMOo Q5dMmoMmBI3s 356306LMbOBIOL
LObMMAOL  FMLEBHMOIO  IMPZ)3900L, LosOWEIOl IMIol, T93Y39egdols o
M310MIMGHMOMO  IMM393900L, ©OLEHMboMMmO S BLYZEMIMWdMOHO Bodbgdols
Lbgoolibgs 30dd0bsgoom.

4. 9839060mbMwo 96398 M3sMmo0l O™ MBIMTIGOVMOMEMdS @S Logmaberol

bs6obbol  ©od390m90s  439eoBg 9GO 993930060 Gds  3MBEGHWOME  EIMM3939dL,
LosO¥MEEOL TSl S OBIODOOL.

5. 98906O™bYwo 96939850 M35000l 8Jmbg 3o6Hgdls MMSE-I 9953519000 56 509b08b9gds0)
3M3603MM0  ©IB0s6YdYd0.  585bmsbs3), 9BIOOMEMWO  9B39BIWMIsmMO0L  Y39ges
09000b3935d0 500 5g3l Lobgzolbgs boMobbol a3Mglborien LodGHmAs@ogsl -
906085 99mbod o 603bgd0sb 8dodg q3Mglosdoy.

6. 989OMbYwo  gb39BIM3smo0l  dJmbg 353096300, B0MHYPIZ©  ASTMbGEo
356 30B6Lmbobaols Lod3GHMoGHO3oLS, o6 JobbmdIb  g3mMEOM3sB-099(339w0
36935053900 93MbSEOMOSD.

7. 9890060OMbMwo  9b3gBIM3smool (3039 BoBsdo  ™o30L  B30b0l  Bspbo@me-

9BMbsbLYE 25dMLobgsBg 900 543 30396M06@EIBLOZMBL T1-450mbobegdgdby
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10.

05D MM0  30O™M3900L  0sdmTo  (JOMOMII®, T3OMIWo  dOOM30L ©s To30
LBLEIBE00L B5630). 9RgOMbOL dmbds®mgdol d9hy39@dHol 9999y ™o30L GH30b0L
Jumgodo dobgobmdol 99339 mds  I3060YdS s F9IPIW, 9POE0 o3l T1-
303960b39bLogMdOL QoJMMBSL.

56 ©530JLBOMYONS 3MOHIWOE0S O935O0L LoI3EHMIGool boddodgl, 9139O™bOL
dmbdoGqdol  bobaMdwogmdsl,  9BgeM™Mbol  d9(Yy39GH0sb oo M™ol
bsbaMd03md5L s MIol 60ddqddo FobysbmTol Lodmoerm 3mb3gbEHMSE0L FmMob.
3393500  sdmgrgbowo  3039M3069303MM0 s 3033069303900  ©ODBIOMOHOOL
3030065305 gmsbbdgds  @obGHMbools @y  ¥Mso30b9HBool OHML  ImEGHMOHMWO
36HMyM530609d0L IMM3935L, MoE F9gladyzoLgds obsbmdol BHmJLomE gogwgbslis s
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©bseoo 1. CRF-MIP

CRF-MIP

(332930l bLdogdEobl BsbsfgMols gm®as - Bsbysbwydom 0bmiEomgdmo 356 30bmbobdo)
Manganese Induced Parkinsonism
Analysis of Eye Movements, Gait and Speech Disorders in Ephedrone Patients

Observation documents

Name
| |
Surname I 1
Number I I I 1
Date: / /

Dr. Investigator:

Signature:
Date of inclusion visit: I I I [ II I I I T
Date of MRI: I I Ir [ Il I I I T
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Inclusion criteria for patients:

Men and women, age > 18 yr < 75 yr

Consentment signed

History of Ephedrone consume

Ephedrone Induced Symptoms

Exclusion criteria for patients

Age less than 18 years

Pregnant women.

Contraindication for MRI

Severe cognitiv impairement/Dementia. MMSE <20
Medical History of HIV infection or AIDS

Lever disease

If X STOP!

Yes

[ [

[]
[]

Od O00o oo
00 oo oo

No
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Family history

Familial neurological disease yes ||

Genealogical tree (precise age and cause of death) :

Drug history

Date of first drug compsumtion I T IT I I I 1

Drugs, frequency, way of application

Date of first Ephedrone compsumtion I_I II I I I I

Date of last Ephedrone compsumtion I I II I I I I

Frequency of Ephedrone consumption, way of fabrication

102




Disease Onset

Date of symptom onset I I IT I I I 1

Date of diagnostic I I II I I I 1
Personal history

Principal medical antecedents :

I Situation:  1.[ | Single 9.[ ] not answered
2.[_] Married
3. |:| Divorced
4. |:| Widowed

5. |:| other :

II. Living situation : 1. |:| Alone 9. |:| not answered
2. |:| Partner
3.[ | with family

4.[ ] other:

II1. Have you stop your professional activity because of disease ?

O.|:|No 1.|:|yes
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If yes why

When?I I II I I I

Clinical Examination

Weight=1 I I kgSize=I I I Icm

Edinburgh Handedness Inventory (revised)
Please mark the box that best describes which hand you use for the activity in question (Stephen
M. Williams, Colchester, Essex, United Kingdom. Version 1.1)
Always Leff | Usually Left | No Usually Right | Always Right
Preference
Writing
Throwing
Scissors
Toothbrush
Knife (without fork)
Spoon
Match (when
striking)
Computor mouse

In Likert fashion, the responses are coded “-50” (always left), “-25” (usually left), “0” (no preference, or

blank row), ‘257 (usually right), ‘50" (always right). Then the eight rows are summed, giving a score LQ"

between -400 and +400. Dividing by 4 gives an Edinburgh-like LQ ranging from -100 (complete left

handedness) to +100 (complete right handedness). With LQ" mixed handedness becomes -200 to +200.
[] right-hander [ ] lef--hander

Bloth pressure and heard rate

Lay out immediat standing 2 min
(frequnce/min) (mmHg) (frequnce/min) (mmHg) (frequnce/min) (mmHg)
L 1 I I I /1 I 1 T 1 I I I I T/ LT T IT I I I 1 1 I/

Cognitive Impairment
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MMSE I_1_1/30

FAB I 1 1/18

WASI-PIQI_ I 1

BDLI:T_1I 1 AR:T T 1 MoCA I _I_1/30
Treatments current and past
Advers
Name Doses Total dose Date onset Date stop events (yes) | no
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Gait and posture

L History of falling

1. Items 6 and 7 of ADL/MOBILITY
2. Date of first fall:
3. Falls Efficacy Scale — FES-I

I I I1 I I I I(month/year)

Now we would like to ask some questions about how concerned you are about the
possibility of falling. Please reply thinking about how vou usually do the activity. If you
currently don’t do the activity, please answer to show whether vou think yvou would be
concerned about falling IF you did the activity. For each of the following activities.
please tick the box which is closest to your own opinion to show how concerned you are
that yvou might fall if you did this activity.
Not at all | Semewhat Fairly Very
concerned | concerned | concerned | concerned
| 2 3 <
1 | Getting dressed or undressed 10O 20 30 4 0
2 | Taking a bath or shower 10 20 30 4 0
3 | Getting in or out of a chair 10 20 30 4 0
4 | Going up or down stairs 10 20 30O 4 0
5 | Reaching for something above 10O 20 30 4 0
your head or on the ground
6 | Walking up or down a slope 10 20 30 4 0
7 | Going out to a social event 10O 20 30 4 0
(e.g. religious service, family
gathering or club meeting)

II. Composite test — Timed up an go test (videorecording)

Measurement of leg length (instruction necessary

aocm
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- Instruct the patient to stand up from chair, walk 3 meters, turn
around on the stop point, walk back to the chair and sit down again

- All at self-preferred speed

III.a Timed Gait Speed Test at self-preferred speed

(videorecording)

Instruct the patient to walk at self-preferred speed 10 meters

If needed a walking aid is allowed, but no assistance (must be noted)
Mark the start and stop points by white lines on the floor

The time is measured for the intermediate 6 meters to allow for
acceleration and deceleration

Repeat the trial two times

IIL.b Timed Gait Speed Test as fast is possible (videorecording)

Instruct the patient to walk as fast is possible 10 meters
If needed a walking aid is allowed, but no assistance
Mark the start and stop points by white lines on the floor
The time is measured for the intermediate 6 meters

to allow for acceleration and deceleration

Repeat the trial two times

IlI.c. Timed Walking backwards

- Instruct the patient to walk 3 meters backwards
- If needed a walking aid is allowed, but no assistance

IV. Freezing of Gait screening tests (videorecording)

time (seconds)

Trial 1 Trial 2

Number of steps

Trial 1 Trial 2

time (seconds)

Trial 1 Trial 2

Number of steps

Trial 1 Trial 2

time (seconds)

Trial 1 Trial 2

Number of steps

Trial 1 Trial 2

time (seconds)

Trial 1 Trial 2

Number of steps

Trial 1 Trial 2
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Slow turning and fast turning

- Instruct the patient to turn 360 degrees
on the spot at preferred speed
to the left and to the right

- Instruct the patient to turn 360 degrees
on the spot as fast is possible
to the left and to the right

V. Postural Stability (videorecording)

1. Pull test

0 Normal.

1 Retropulsion, but recovers unaided.

2 Absence of postural response; would fall if not
caught by examiner

3 Very unstable, tends to lose balance spontaneously.
4 Unable to stand without assistance

2. Functional Reach Test (videorecording)

Slow turning time

To the To the
left right
Number of steps

To the To the
left right

Freezing
To the To the
left right
o Yes o No

Fast turning time
To the To the
left right
Number of steps
To the To the
left right
Freezing
To the To the
left right
o Yes o No

- prepare a ruler on the wall at shoulder height
- instruct the subject to stand close to, but not touching the wall, with the arm closer to the wall

outstretched to 90 degrees and hand fisted

- mark the starting position at the point where the 3rd metacarpophalangeal joint lines up with on

the ruler

- instruct the subject to reach as far forward as possible, without taking a step, keeping feet flat
on the floor, and keeping the hand at the level of the ruler

- The difference on the ruler ocm

PARKINSON PLUS SCALE (NNIPPS-PPS) (83 items)
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NNIPPS-PPS 1/6

MENTAL FUNCTION (interview with patient or caregiver)

1. Intellectual impairment

0 None.

1 Mild. Consistent forgetfulness with partial
recollection of events and no other difficulties.

2 Moderate memory loss, with disorientation and
moderate difficulty in handling complex problems.
Mild but definite impairment of function at home
with need of occasional prompting.

3 Severe memory loss with disorientation for time
and often to place. Severe impairment in handling
problems.

4 Severe memory loss with orientation preserved tq
person only. Unable to make judgements or solve
problems. Require much help with personal care.
Cannot be left alone at all.

2. Thought disorder

0 None.

1 Vivid dreaming.

2 « Benign » hallucination with insight retained.

3 Occasional to frequent hallucinations or delusion
without insight; could interfere with daily activitie|
4 Persistent hallucinations, delusions, or florid
psychosis. Not able to care for self.

3. Depression
0 Not present.

1 Periods of sadness or guilt greater than normal,
never sustained for days or weeks.

2 Sustained depression (1 week or more).

3 Sustained depression with vegetative symptoms
(insomnia, anorexia, weight loss, loss of interest).
4 Sustained depression with vegetative symptoms
and suicidal thoughts or intent.

4. Motivation / Initiative

0 Normal.

1 Less assertive than usual, more passive.

2 Loss of initiative or disinterest in elective (non-
routine) activities.

3 Loss of initiative or disinterest in day-to-day

(routine) activities.

6. Loss of concentration / Integration ability

0 Clearly absent.

1 Equivocal or minimal.

2 Clearly present, but not interfering with activitie
of daily living (ADL).

3 Interfering mildly with ADL.

4 Interfering markedly with ADL.

7. Bradyphrenia
0 Clearly absent.

1 Equivocal or minimal.

2 Clearly present, but not interfering with activitie;
of daily living (ADL).

3 Interfering mildly with ADL.

4 Interfering markedly with ADL.

8. Emotional incontinence

0 Clearly absent.

1 Equivocal or minimal.

2 Clearly present, but not interfering with activitie
of daily living (ADL).

3 Interfering mildly with ADL.

4 Interfering markedly with ADL.

9. Withdrawal

0 Clearly absent.

1 Equivocal or minimal.

2 Clearly present, but not interfering with activitie
of daily living (ADL).

3 Interfering mildly with ADL.

4 Interfering markedly with ADL.

10. Grasping / imitative / Utilising behaviour
0 Clearly absent.

1 Equivocal or minimal.

2 Clearly present, but not interfering with activitie
of daily living (ADL).

3 Interfering mildly with ADL.

4 Interfering markedly with ADL.
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4 Withdrawn, complete loss of motivation.

5. Aggressiveness

0 No increase in aggressiveness.

1 Increased, but not interfering with family
interactions.

2 Interfering with family interactions.

NNIPPS-PPS 2/6

BULBAR-PSEUDOBULBAR SIGNS

1. Salivation

0 Normal.

1 Slight but definite excess of saliva in mouth; may
have night-time drooling.

2 Moderately excessive saliva; may have minimal
drooling.

3 Marked excess of saliva with some drooling.

4 Marked drooling, requires constant tissues or
handkerchief.

2 Swallowing
0 Normal.

1 Rare choking.

2 Occasional choking.

3 Requires soft food.

4 Requires NG tube or gastrostomy feeding.

3. Speech (motor examination)
0 Normal.

1 Slight loss of expression, dictation and/or volume.
2 Monotone, slurred but understandable; moderatel
impaired.

3 Marked impairment, difficult to understand.

4 Unintelligible.

4. Facial expression
0 Normal.

1 Minimal hypomimia, could be normal « Poker
Face ».

2 Slight but definitely abnormal diminution of facia
expression.

3 Moderate hypomimia; lips parted some of the timg
4 Marked or fixed facies with severe or complete los
of expression; lips parted % inch or more.

5.Cough
0 Normal.

1 Slightly impaired.

2 Markedly impaired.

3 Weak.

4 Impossible or artificial measures required
(suctioning, tracheotomy).

6. Speech (ADL)

0 Normal.

1 Mildly affected. No difficulty being understood.
2 Moderately affected. Sometimes asked to repeat

statements.

3 Severely affected, Frequently asked to repeat
statements.

4 Unintelligible most of the time.

ADL / MOBILITY (interview with patient or caregiver)

1. Handwriting
0 Normal.

1 Slightly slow or small.

5. Turning in bed and adjusting bed clothes
0 Normal.
1 Somewhat slow and clumsy, but no help needed

110



2 Moderately slow or small ; all words are legible.
3 Severely affected; not all words are legible.
4 The majority of words are not legible.

2 Cutting food and handling utensils

0 Normal.

1 Somewhat slow and clumsy, but no help needed.
2 Can cut most foods, although clumsy and slow;

some help needed.

3 Food must be cut by someone, but can still feed
slowly.

4 Needs to be fed.

3. Dressing
0 Normal.

1 Somewhat slow, but no help needed.

2 Occasional assistance with buttoning, getting arm
in sleeves.

3 Considerable help required, but can do some thing
alone.

4 Helpless.

4. Hygiene
0 Normal.

1 Somewhat slow, but no help needed.

2 Needs help to shower or bathe ; or very slow in
hygiene care.

3 Requires assistance for washing, brushing teeth,
combing hair, going to bathroom.

4 Foley catheter or other mechanical aids.

2 Can turn alone or adjust sheets, but with great
difficulty.

3 Can initiate, but not turn or adjust sheets alone.
4 Helpless.

6. Falling unrelated to freezing
0 None.

1 Rare falling.

2 Occasional falls, less than once per day.

3 Falls an average of once a day.

4 Falls more than once daily or wheelchair bound
due to falls

9 Wheelchair bound due to other reason (accident

e )s
specify :

7. Freezing when walking
0 None.

1 Rare freezing when walking; may have start-
hesitation.

2 Occasional freezing when walking.

3 Frequent freezing. Occasional falls from freezing
4 Frequent falls from freezing or wheelchair bound
due to freezing

9 If not assessable, specify why : (example: MSA
Cerebellar type)

8 Walking
0 Normal.

1 Mild difficulty. May not swing arms or may tend {
drag legs.

2 Moderate difficulty, but requires little or no
assistance.

3 Severe disturbances or walking, requiring
assistance.

4 Cannot walk at all, even with assistance.

NNIPPS-PPS 3/6

TREMOR
1. Tremor/ADL
0 Absent.
1 Slight and infrequently present.
2 Moderate, bothersome to patient
3 Severe ; interferes with many activities

RIGIDITY
1. Neck rigidity
0 Absent.
1 Slight or detectable only when activated by mirro
or other movement.
2 Mild to moderate.
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4 Marked ; interferes with most activities.

2. Face, lips, chin tremor
0 Absent.

1 Slight and infrequently present.

2 Mild in amplitude and persistent ; or moderate in
amplitude, but only intermittently present.

3 Moderate in amplitude and present most of the
time.

4 Marked in amplitude and present most of the timg

3. Right hand tremor at rest
0 Absent.

1 Slight and infrequently present

2 Mild in amplitude and persistent ; or moderate in
amplitude, but only intermittently present.

3 Moderate in amplitude and present most of the
time.

4 Marked in amplitude and present most of the timg

4. Left hand tremor at rest

0 Absent.

1 Slight and infrequently present.

2 Mild in amplitude and persistent ; or moderate in
amplitude, but only intermittently present.

3 Moderate in amplitude and present most of the
time.

4 Marked in amplitude and present most of the timg

5. Right foot tremor at rest

0 Absent.

1 Slight and infrequently present.

2 Mild in amplitude and persistent ; or moderate in

amplitude, but only intermittently present.
3 Moderate in amplitude and present most of the

3 Marked, but full range of motion easily achieved.
4 Severe, range of motion achieved with difficulty.

2. Right upper extremity rigidity
0 Absent.

1 Slight or detectable only when activated by mirro
or other movement.

2 Mild to moderate.

3 Marked, but full range of motion easily achieved.

4 Severe, range of motion achieved with difficulty.

3. Left upper extremity rigidity
0 Absent.

1 Slight or detectable only when activated by mirro
or other movement.

2 Mild to moderate.

3 Marked, but full range of motion easily achieved.

4 Severe, range of motion achieved with difficulty.

4. Right lower extremity rigidity
0 Absent.

1 Slight or detectable only when activated by mirro
or other movement.

2 Mild to moderate.

3 Marked, but full range of motion easily achieved.

4 Severe, range of motion achieved with difficulty.

5. Left lower extremity rigidity
0 Absent.
1 Slight or detectable only when activated by mirro

or other movement.
2 Mild to moderate.
3 Marked, but full range of motion easily achieved.
4 Severe, range of motion achieved with difficulty.

time.
4 Marked in amplitude and present most of the time

6. Left foot tremor at rest

0 Absent.

1 Slight and infrequently present.

2 Mild in amplitude and persistent ; or moderate in

amplitude, but only intermittently present.
3 Moderate in amplitude and present most of the
time.

4 Marked in amplitude and present most of the time

MYOCLONUS
1. At rest
0 Absent.
1 Mild.
2 Obvious.
3 Disabling.
4 Severe.

2 In action
0 Absent.
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1 Mild.
7. Action or postural tremor of right hand 2 Obvious.
0 Absent. 3 Disabling.
1 Slight ; present with action. 4 Severe.
2 Moderate in amplitude, present with action.
3 Moderate in amplitude with posture holding as | 3. With stimulation
well as action. 0 Absent.
4 Marked in amplitude ; interferes with feeding. 1 Mild.

2 Obvious.
8. Action or postural tremor of left hand 3 Disabling.
0 Absent. 4 Severe.
1 Slight ; present with action.
2 Moderate in amplitude, present with action.
3 Moderate in amplitude with posture holding as
well as action.
4 Marked in amplitude; interferes with feeding.
NNIPPS-PPS 4/6

LIMB BRADYKINESIA

1. Right fingers taps
0 Normal.

1 Mild slowing and/or reduction in amplitude.

2 Moderately impaired. Definite and early fatiguing.
May have occasional arrests in movement.

3 Severely impaired. Frequent hesitation in initiating
movements or arrests in ongoing movement.

4 Can barely perform the task.

2. Left fingers taps
0 Normal.

1 Mild slowing and/or reduction in amplitude.

2 Moderately impaired. Definite and early fatiguing.
May have occasional arrests in movement.

3 Severely impaired. Frequent hesitation in initiating
movements or arrests in ongoing movement.

4 Can barely perform the task.

3. Right hand movements

0 Normal.

1 Mild slowing and/or reduction in amplitude.

2 Moderately impaired. Definite and early fatiguing.

May have occasional arrests in movement.

3 Severely impaired. Frequent hesitation in initiating
movements Or arrests in ongoing movement.

4 Can barely perform the task.

5. Rapid alternating movements of the right hand
0 Normal.

1 Mild slowing and/or reduction in amplitude.

2 Moderately impaired. Definite and early fatiguing.
May have occasional arrests in movement.

3 Severely impaired. Frequent hesitation in initiating
movements or arrests in ongoing movement.

4 Can barely perform the task.

6. Rapid alternating movements of the left hand

0 Normal.

1 Mild slowing and/or reduction in amplitude.

2 Moderately impaired. Definite and early fatiguing.

May have occasional arrests in movement.

3 Severely impaired. Frequent hesitation in initiating
movements Or arrests in ongoing movement.

4 Can barely perform the task.

7. Right Leg agility

0 Normal.

1 Mild slowing and/or reduction in amplitude.

2 Moderately impaired. Definite and early fatiguing.

May have occasional arrests in movement.

3 Severely impaired. Frequent hesitation in initiating
movements Or arrests in ongoing movement.

4 Can barely perform the task.
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4. Left hand movements

0 Normal.

1 Mild slowing and/or reduction in amplitude.

2 Moderately impaired. Definite and early fatiguing.
May have occasional arrests in movement.

3 Severely impaired. Frequent hesitation in initiating
movements or arrests in ongoing movement.

4 Can barely perform the task.

8. Left Leg agility
0 Normal.

1 Mild slowing and/or reduction in amplitude.

2 Moderately impaired. Definite and early fatiguing.
May have occasional arrests in movement.

3 Severely impaired. Frequent hesitation in initiating
movements or arrests in ongoing movement.

4 Can barely perform the task.

AXIAL BRADYKINESIA
1. Arising from chair 4, Gait
0 Normal. 0 Normal.

1 Slow or may need more than one attempt.

2 Pushes self up from arms of seat.

3 Tends to fall back and may have to try more than
one time, but can get without help.

4 Unable to arise without help or cannot stand.

2. Sitting down
0 Normal.

1 Slightly stiff or awkward.

2 Easily positions self before chair, but descent into
chair is uncontrolled.

3 Has difficulty finding chair behind him/her and
descent is uncontrolled.

4 Unable to test because of severe postural instability

3. Posture

0 Normal erect.

1 Not quite erect, slightly stooped posture; could be
normal for an older person.

2 Moderately stooped posture, definitely abnormal;
can be slightly leaning to one side.

3 Severely stooped posture with kyphosis; can be
moderately leaning to one side.

4 Marked flexion with extreme abnormality of
posture.

1 Walks slowly, may shuffle with short steps, but no
festination or propulsion.

2 Walks with difficulty, but requires little or no
assistance; may have some festinations, short steps, or
propulsion.

3 Severe disturbance of gait, requiring assistance.

4 Cannot walk at all, even with assistance.

5. Postural stability

0 Normal.

1 Retropulsion, but recovers unaided.
2 Absence of postural response; would fall if not caugh

by examiner
3 Very unstable, tends to lose balance spontaneously.
4 Unable to stand without assistance.

6. Body bradvkinesia and hypokinesia
0 None.

1 Minimal slowness, giving movement a deliberate
character; could be normal for some persons. Possible
reduced amplitude.

2 Mild degree of slowness and poverty of movement
which is definitely abnormal. Alternatively, some
reduced amplitude.

3 Moderate slowness, poverty or small amplitude of
movements.

4 Marked slowness, poverty or small amplitude of

movements
NNIPPS-PPS 5/6
OCULOR MOTOR FUNCTION AXIAL DYSTONIA
1. Speed of voluntary upward saccades 1. Face
0 Normal speed. 0 Absent.
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1 Mild slowness.
2 Definite slowness.
3 Severe slowness or no saccades.

2. Amplitude of voluntary upward saccades

0 Not hypometric.

1 Mild limitation.

2 Moderate limitation.
3 Severe limitation.

3. Speed of voluntary downward saccades

0 Normal speed.

1 Mild slowness.

2 Definite slowness.

3 Severe slowness or no saccades.

4. Amplitude of voluntary downward saccades
0 Not hypometric.

1 Mild limitation.

2 Moderate limitation.

3 Severe limitation.

5. Speed of voluntary left and right saccades
0 Normal speed.

1 Mild slowness.
2. Definite slowness.
3 Severe slowness or no saccades.

6. Amplitude of voluntary left and right saccades
0 Not hypometric.

1 Mild limitation.
2 Moderate limitation.
3 Severe limitation.

7.Eyelid dysfunction

0 None.

1 Mild inhibition of opening or closing or mild
blepharospasm : no visual disability.

2 Moderate lid-opening inhibition or

blepharospasm causing partial visual disability.
3 Functional blindness or near-blindness because
of involuntary eyelid closure.

1 Subtle or present : only when activated by other
movement.

2 Obvious but not continuous.

3 Only partial range of motion possible.

4 Continuous and disabling.

2. Neck

0 Absent

1 Subtle or present : only when activated by
other movement.

2 Obvious but not continuous

3 Only partial range of motion possible.

4 Continuous and disabling.

3. Trunk

0 Absent.

1 Subtle or present : only when activated by other
movement.

2 Obvious but not continuous.

3 Only partial range of motion possible.

4 Continuous and disabling.

LIMB DYSTONIA
1. Left Upper limb
0 Absent.
1 Subtle or present : only when activated by other

movement.

2 Obvious but not continuous.

3 Only partial range of motion possible.
4 Continuous and disabling.

2. Right Upper Iimb
0 Absent.
1 Subtle or present : only when activated by other

movement.

2 Obvious but not continuous.

3 Only partial range of motion possible.
4 Continuous and disabling.

3. Left Lower limb
0 Absent.
1 Subtle or present : only when activated by other

movement.
2 Obvious but not continuous.
3 Only partial range of motion possible.
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4 Continuous and disabling.

4. Right lower limb
0 Absent.

1 Subtle or present : only when activated by other
movement.

2 Obvious but not continuous.

3 Only partial range of motion possible.

4 Continuous and disabling.

PYRAMIDAL SIGNS

1. Masseter or jaw reflex
0 Normal.

1 Exaggerated.

2. Babinski sign
0 Negative (score the bilateral flexion).

1 Mute or equivocal (bilateral).
2 Extension (either side).

3. Deep tendon reflex Biceps, triceps, brachoradialis,
quadriceps, triceps surae

0 All Normal or any decreased.

1 Abnormally brisk (any abnormally brisk).

NNIPPS-PPS 6/6

CEREBELLAR FUNCTION
1. Ataxia
0 No abnormality.
1 Some abnormalities without disability.
2 Mild ataxia of one limb.
3 Moderate ataxia of trunk, walking or 2 limbs, or
severe ataxia of one limb.
4 Moderate ataxia of 3 to 4 limbs, or severe ataxia of ]
limbs.
5 Severe ataxia of 3 to 4 limbs, or severe disability to
coordinate movement related to ataxia.

2. Gaze-evoked nystagmus
0 Normal.

1 Transient.

2 Persistent but moderate.

3 Persistent and severe.

3. Knee- tibia test : Lowering of heel in continuous
axis

LEFT LEG

0 Normal.

1 The movement is decomposed in several phases,

ORTHOSTATIC SYMPTOMS (interview)
1. In the past 12 months (6 months at follow-up):
History of faintness or dizziness soon after standing-
up from a sitting or lying position
0 No
1 Yes
IF YES COMPLETE THE FOLLOWING (if no
subsequent ratings = ()
1. How frequent did the patient get these symptoms
1 Rarely, once a week or less.
1 Occasionally, several times a week.
3 Frequently, at least once a day.

4 Almost always, several times a day.

2. How does the patient rate the severity of these

symptoms ?
1 Mild.

2 Moderate.
3 Severe.

3. In the past 12 months (6 months at follow-up): ho

often did the patient end-up fainting soon after
standing-up
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without real jerks, or abnormally slow.

2 Lowering jerkily in the axis.

3 Lowering jerkily with lateral movements.

4 Lowering jerkily with extremely strong lateral
movements.

9 Test impossible, specify why :

0 Never.

1 Once.

2 Twice.

3 Three times.

4 Four times.

5 Five or more times.

RIGHT LEG

0 Normal.

1 The movement is decomposed in several phases,
without real jerks, or abnormally slow.

2 Lowering jerkily in the axis.

3 Lowering jerkily with lateral movements.

4 Lowering jerkily with extremely strong lateral
movements or tests impossible.

9 Test impossible, specify why :

4. Finger to nose test (decomposition and dysmetria)
LEFT ARM

0 No trouble.
1 Oscillating movement without decomposition of th
movement.

2 Segmented movement in 2 phases and/or moderate
dysmetria in reaching nose.

3 Segmented movement in more than 2 phases or
considerable dysmetria in reaching nose.

4 Dysmetria preventing the patient from reaching
nose.

9 Test impossible, specify why :

RIGHT ARM

0 No trouble.

1 Oscillating movement without decomposition of th
movement.

2 Segmented movement in 2 phases and/or moderate
dysmetria in reaching nose.

3 Segmented movement in more than 2 phases or
considerable dysmetria in reaching nose.

4 Dysmetria preventing the patient from reaching
nose.

9 Test impossible, specify why :

URINARY SYMPTOMS (interview)
1. In the past 12 months (6 months at follow-up): di
the patient ever leak urine or lost cotrol of bladder
function ?
0 None or few drops less than once daily.
1 A few drops staining clothes daily.

2 Large amounts, but only when asleep, no pad
required during day.

3 Occasional large amounts in daytime : pad requireq
4 Consistent, requiring diaper or catheter awake and
asleep.

2. In the past 12 months (6 months at follow-up): di
the patient experience difficulties passing urine ?

0 Never.

1 Occasionally.

2 Frequently.

3 Constantly or catheter in site.

3. In the past 12 months(6 months at follow-up): did
the patient ever experience trouble completely
emptying bladder ?

0 Never.

1 Occasionally.

2 Frequently.

3 Constantly or catheter in site.

Unified Dystonia Rating Scale (UDRS) Revised

Total Score
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(Cynthia L. Comella,2003.Mov.Disorders)

I. Duration Factor

0

0.5
1.0
15
2.0
25
3.0
3.5
4.0

none
occasional (< 25% of the time); predominantly submaximal
occasional (< 25% of the time); predominantly maximal
Intermittent (25-50% of the time); predominantly submaximal
Intermittent (25-50% of the time); predominantly maximal
Frequent (50-75% of the time); predominantly submaximal
Frequent (50-75% of the time); predominantly maximal
Constant (> 75% of the time); predominantly submaximal
Constant (> 75% of the time); predominantly maximal

2. Motor Severity Factor

EYES AND UPPER FACE

0. none

1. mild:increased blinking and/or slight forehead wrinkling (< 25% maximal intensity)

2. moderate: eye closure without squeezing and/or pronounced forehead wrinkling (> 25% but < 50%
maximal intensity)

3. severe: eye closure with squeezing, able to open eyes within 10 seconds and/or marked forehead
wrinkling (> 50% but < 75% maximal intensity)

4. eye closure with squeezing, unable to open eyes within 10 seconds and/or intense forehead
wrinkling (> 75% maximal intensity)

LOWER FACE

0 none

1 mild: grimacing of lower face with minimal distortion of mouth (< 25% maximal)

2 moderate: grimacing of lower face with moderate distortion of mouth (> 25% but < 50% maximal)

3 severe: marked grimacing with severe distortion of mouth (> 50% but < 75% maximal)

4 extreme: intense grimacing with extreme distortion of mouth (> 75% maximal)

JAW AND TONGUE

0 none

1 mild: jaw opening and/or tongue protrusion < 25% of possible range or
forced jaw clenching without bruxism

2 moderate: jaw opening and/or tongue protrusion > 25% but < 50%of possible range or forced jaw
clenching with mild bruxism secondary to dystonia

3 severe: jaw opening and /or tongue protrusion > 50% but < 75%of possible range or forced jaw
clenching with pronounced bruxism secondary to dystonia

4 extreme: jaw opening and/or tongue protrusion > 75% of possible range or forced jaw clenching
with inability to open mouth

LARYNX

0 none

1 mild: barely detectable hoarseness and/or choked voice and/or occasional voice breaks

2 moderate: obvious hoarseness and/or choked voice and/ or frequent
voice breaks

3 severe: marked hoarseness and/or choked voice and/or continuous voice breaks

4 extreme: unable to vocalize
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NECK

none

mild: movement of head from neutral position < 25% of possible normal range

moderate: movement of head from neutral position > 25% but < 50% of possible normal range
severe: movement of head from neutral position > 50% but < 75% of possible normal range
extreme: movement of head from neutral position > 75% of possible normal range

= W N~ O

SHOULDER AND PROXIMAL ARM (Right and Left)

none

mild: movement of shoulder or upper arm < 25% of possible normal range

moderate: movement of shoulder or upper arm 25% but < 50% of possible normal range
severe: movement of shoulder or upper arm 50% but < 75% of possible normal range
extreme: movement of shoulder or upper arm 75% of possible normal range

= W NN~ O

DISTAL ARM AND HAND INCLUDING ELBOW (Right and Left)

none

mild: movement of distal arm or hand < 25% of possible normal range

moderate: movement of distal arm or hand 25% but < 50% of possible normal range
severe: movement of distal arm or hand 50% but < 75% of possible normal range
extreme: movement of distal arm or hand 75% of possible normal range

B W N~ O

PELVIS AND PROXIMAL LEG (Right and Left)

0 none

1 mild: tilting of pelvis or movement of proximal leg or hip < 25% of possible normal range

2 moderate: tilting of pelvis or movement of proximal leg or hip 25% but < 50% of possible normal
range

3 severe: tilting of pelvis or movement of proximal leg or hip 50% but < 75% of possible normal
range

4. extreme: tilting of pelvis or movement of proximal leg or hip 75% of possible normal range

DISTAL LEG AND FOOT INCLUDING KNEE (Right and Left)

0 none

1 mild: movements of distal leg or foot < 25% of possible normal range

2 moderate: movements of distal leg or foot 25% but < 50% of possible normal range
3 severe: movements of distal leg or foot 50% but < 75% of possible normal range
4 extreme: movements of distal leg or foot 75% of possible normal range
TRUNK

0 none

1 mild: bending of trunk < 25% of possible normal range

2 moderate: bending of trunk 25% but < 50% of possible normal range

3 severe: bending of trunk > 50% but < 75% of possible normal range

4 extreme: bending of trunk > 75% of possible normal range

Total Score
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100% -

90% -

80% -

70% -

60% -

50% -

40% -

30% -

20% -

10% -

0% -

SCHWAB ET ENGLAND Activities of Daily Living Scale

Completely independent. Able to do all chores without slowness,
difficulty, or impairment. Essentially “normal”. Unaware of difficulty

Completely independent. Able to do all chores with some slowness,
difficulty, and impairment. Might take twice as long. Beginning to be aware

of difficulty

Completely independent in most chores. Takes twice as long.
Conscious of difficulty and slowing.

Completely independent. More difficulty with some chores. Three to
four times as long in some. Must spend a large part of the day with chores

Some dependency. Can do most chores, but exceedingly slowly and
with much effort. Errors; some impossible

More dependent. Slower. Difficulty with everything
Very dependent. Can assist with all chores but few alone

With effort now and does a few chores alone or begins alone. Much
help needed. Part invalid

Nothing alone. Can be slight help with some chores. Severe invalid
Totally dependent, helpless. Complete invalid

Vegetative functions such as swallowing, bladder and bowel function
are not functioning.
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