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Ataxia
(For complete abstracts please see page S7)

Mo-3

Mo-9

Tu-3

Tu-8

Tu-11

We-9

We-12

Th-2

Th-4

Th-10

Presymptomatic markers of neurodegeneration in
SCA17. A multimodal imaging approach by transcranial
sonography, MRI and PET

K. Brockmann, M. Reimold, C. Globas, T.K. Hauser,

J.H. Machulla, U. Walter, A. Rolfs, L. Schoels

(Tuebingen, Germany)

The cerebellar phenotype of adult-onset Sandhoff
disease: Three new cases

C.C.S. Delnooz, D.J. Lefeber, S. Hoffjan, J. Schelhaas,
B.P.C. van de Warrenburg (Nijmegen, Netherlands)

A new phenotype (SAP) for the spinocerebellar ataxias
resulting from senataxin, aprataxin, and protein kinase
C gamma gene mutations

M. Feldman, J.J. Esper, A. Ahmed (Cleveland, Ohio)

Restless Legs syndrome and sleep disturbance in
Friedreich ataxia

B. Hogl, S. Hering, B. Frauscher, V. Gschliesser,
W. Poewe, S.M. Boesch (Innsbruck, Austria)

Spinocerebellar ataxia 14: Study of a Norwegian
family with a novel mutation in exon 5 in the
PRKCG gene

J. Koht, G. Stevanin, E. Mundwiller, A. Durr, A. Brice,
C.M.E. Tallaksen (Paris, France)

Genetic heterogeneity of SCA linked to chromosome 15?
LN. Petrovic, A. Weissbach, A. Djarmati, K. Lohmann,

N. Dragasevic, C. Zuhlke, M. Svetel, C. Klein, V.S. Kostic
(Belgrade, Serbia)

Ataxia with ophthalmoplegia and/or sensory neuropathy
is frequently caused by POLG mutations

C. Schulte, M. Synofzik, T. Gasser, L. Schols

(Tubingen, Germany)

Movement disorders in ataxia-telangiectasia
A.G. Shaikh, T.O. Crawford, D.S. Zee, H.A. Jinnah
(Baltimore, Maryland)

Genotype-Phenotype (G2P) correlations in SCA12
A.K. Srivastava, F. Mohammed, I. Singh, M.V. Padma,
M. Mukerji, M. Behari (New Delhi, Delhi, India)

Spinocerebellar ataxia type 2: A clinical, molecular,
neurochemical and electrophysiological study of the
mutation in 106 Cuban families

L. Velazquez-Perez, G. Sanchez-Cruz, L. Galicia-Polo,
G. Auburger, J. Garcia-Rodriguez, R. Rodriguez-Labrada,
L. Almaguer-Mederos, D. Coello-Almarales,

S1

J. Laffita-Mesa, R. Aguilera-Rodriguez, C. Gonzalez,
N. Canales-Ochoa (Holguin, Cuba)

Drug-induced Movement Disorders

Mo-40

Mo-41

Tu-42

Tu-43

Tu-44

Tu-45

Tu-46

We-43

We-44

Th-41

Tardive chorea secondary to low dose quetiapine
F. Amjad, S.E. Lo (Washington, District of Columbia)

Could tardive dystonia be cured with botulinum toxin
treatment?
M. Anca-Herschkovitsch (Holon, Israel)

Manganese-induced extrapyramidal symptoms:
Methcathinone encephalopathy

D. Ince Gunal, K. Agan, H. Horozoglu,

P. Kahraman Koytak (Istanbul, Turkey)

Levosulpiride-induced hemichorea
S.Y. Kang, H.-I. Ma, Y.J. Kim, S. Jung, S.-B. Kwon,
S.H. Hwang (Seoul, Republic of Korea)

Clinical course of ephedronic encephalopathy
M. Kapianidze, 1. Khatiashvili, M. Megrelishvili,
N. Kvirkvelia (Tbilisi, Georgia)

Ephedrone encephalopathy: Treatment approaches
1. Khatiashvili, M. Kapianidze, M. Megrelishvili,
K. Akhvlediani (Tbilisi, Georgia)

Akathisia and second-generation antipsychotic drugs
R. Kumar, P. Sachdev (Woden, ACT, Australia)

Effects of risperidone at “protective” doses on balance
control in healthy individuals

E. Pourcher, H. Cohen, P. Corbeil, M. Simoneau,

J.-F. Rodrigue (Quebec, Quebec, Canada)

Acute onset tremor associated with combination of
chipmax and fluoxetine
A.Q. Rana (Toronto, Canada)

Two year follow up in ephedrone induced
parkinsonism with dystonia

Y. Sanotsky, M. Selikhova, L. Fedoryshyn, Y. Matvienko,
I. Komnatska, M. Kyrylchuk, A. Friedman, A.J. Lees
(London, United Kingdom)

Huntington’s disease and Choreas,
Non-Huntington’s

Mo-111

Mo-112

Tu-107

Dopamine D2 receptors vulnerability in Huntington’s
disease: A role of the Rho/ROCK signaling pathway
S. Betuing, C. Deyts, E. Martin, N. Bouveyron,

B. Galan-Rodriguez, D. Charvin, E. Roze, J. Caboche
(Paris, France)

A phase 2 trial of minocycline in Huntington’s disease
M.E. Cudkowicz, M. McDermott, R. Doolan, F. Marshall,
K. Kieburtz, HSG (Charlestown, Massachusetts)

Acoustic analysis of voice in Huntington’s disease
patients

M.J. Velasco, 1. Cobeta, G. Martin, H. Alonso-Navarro,
F.J. Jiménez-Jiménez (Madrid, Spain)



S2

Tu-108

Tu-110

We-31

We-109

We-111

We-114

Th-116

Neuroprotective effects of kynurenic acid analog in a
transgenic mouse model of Huntington’s disease

P. Klivenyi, D. Zadori, F. Fulop, J. Toldi,

L. Vecsei (Szeged, Hungary)

An ADORAZ2A polymorphism modifies age at onset in
Huntington’s disease

S. Burnouf, C.-M. Dhaenens, C. Simonin, E. Vanbrussel,
A. Duhamel, L. Defebvre, C. Duru, 1. Vuillaume,

C. Cazeneuve, P. Charles, P. Maison, S. Debruxelles,

C. Verny, H. Gervais, J.-P. Azulay, C. Tranchant,

A.-C. Bachoud-Levi, A. Diirr, L. Buée, B. Sablonniére,
D. Blum, P. Krystkowiak, Huntington French Speaking
Network (Amiens, France)

Movement disorders associated with diabetes mellitus:
A prospective case series

M. Rodriguez-Violante, A. Cervantes-Arriaga,

G. Arrambide-Garcia, T. Corona (Mexico City, Mexico)

Social intelligence in Huntington’s disease
S.L. Mason, M. Armstrong, A.A.O. Goodman, R.A.
Barker (Cambridge, Cambrdigeshire, United Kingdom)

Dysfunctional error monitoring in the anterior
cingulate cortex in prediagnostic and manifest HD
during an anti-saccade task

J.D. Rupp, T. Blekher, M. Dzemidzic, V. Bragulat,
J.D. West, J. Wojcieszek, A.J. Saykin, D.A. Kareken,
T. Foroud (Indianapolis, Indiana)

DNA instability in replicating Huntington’s disease
lymphoblasts

M. Cannella, V. Maglione, T. Martino, G. Ragona,

L. Frati, G.-M. Li, F. Squitieri (Pozzilli, IS, Italy)

The degree of atrophy of striatum and pallidum in
preclinical Huntington’s disease strongly predicts
estimated years to clinical onset

D. Stoffers, J. Kuperman, S. Sheldon, D.J. Hagler,

J. Goldstein, A.M. Dale, J. Corey-Bloom, A.R. Aron
(San Diego, California)

Neuroimaging

Mo-148

Tu-133

Tu-146

FMRI correlates of ideomotor apraxia in Parkinson’s
disease

T. Foki, N. Klinger, A. Geissler, J. Rath, T. Steinkellner,
1. Hoellinger, S. Gruber, D. Haubenberger, J. Lehrner,

G. Pusswald, G. Grabner, S. Trattnig, W. Pirker, E. Auff,
R. Beisteiner (Vienna, Austria)

Cortico-striatal activation during implicit sequence
learning in Parkinson’s disease with deep brain
stimulation of the subthalamic nucleus

M. Jahanshahi, L. Wilkinson, G. Hotton, Y. Tai,

N. Pavese, D.J. Brooks (London, United Kingdom)

A systematic, comprehensive, blinded radiological
study of MR findings in pathologically confirmed PSP,
MSA and PD

L. Massey, D. Paviour, S. O’Sullivan, D. Burn, J. Holton,
T. Revesz, A. Lees, R. Jager, C. Micallef

(London, United Kingdom)
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We-124

We-129

We-146

Th-134

Th-141

Th-140

Th-142

Usefulness of cardiac '>*-MIBG scintigraphy in the
differential diagnosis of parkinsonism

R. Miyamoto, H. Shibayama, F. Katada, S. Sato,

T. Fukutake (Kamogawa City, Chiba, Japan)

Diffusion weighted imaging of the olfactory tract and
its association with hyposmia in PD

M. Nocker, K. Seppi, M. Schocke, R. Esterhammer,

I. Virgolini, S. Boesch, W. Poewe, C. Scherfler
(Innsbruck, Austria)

Metabolic-morphometric correlates of preclinical
compensation in asymptomatic heterozygous PINK1
mutation carriers

K. Reetz, C. Eggers, J. Hagenah, C. Gaser, H.R.
Siebner, Y. von Cramon, G.R. Fink, C. Klein, R. Hilker,
F. Binkofski (Lubeck, Germany)

Changes in brain metabolism and dysphagia in
Parkinson’s disease

A. Kikuchi, A. Takeda, T. Baba, N. Sugeno,

M. Kobayashi, T. Hasegawa, E. Mori, Y. Itoyama
(Sendai, Japan)

Equally normalized motor activation in medicated
Parkin-associated and sporadic PD

T. van Eimeren, C. Buhmann, J. Hagenah,

P.P. Pramstaller, H.R. Siebner, C. Klein

(Toronto, Canada)

Tonic stimulation of the orbitofrontal cortex by
dopamine agonists in PD wipes out reward processing
and increases risk taking behaviour: Are they at risk
of gambling?

T. van Eimeren, B. Ballanger, G. Pellecchia,

J. Miyasaki, R. Chuang, T. Steeves, A.E. Lang,

A.P. Strafella (Toronto, Canada)

Genotype-related changes in brain activity are
influenced by the speed of task performance in
non-manifesting carriers of a single mutant Parkin or
PINKI1 allele

B.F.L. van Nuenen, B.R. Bloem, J.P.M. van der Vegt,
M.M. Weiss, F. Binkofski, C. Klein, H.R. Siebner
(Nijmegen, Netherlands)
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Dementia in movement disorders
(For complete abstracts please see page S171)

Mo-118

Mesencephalic '>*I-FP-CIT uptake differentiates Lewy
body dementia from other parkinsonisms

F. Roselli, N.M. Pisciotta, L. Catalano, D. Martino,

P. Livrea, G. Rubini, G. Defazio (Bari, Italy)



Mo-117

Mo-119

Tu-113

Tu-115

We-115

We-116

We-117

We-118

Th-117

Association of neuropsychiatric symptoms and
dopamine transporter levels in dementia with Lewy
bodies: A 1231-FP-CIT SPECT study

F. Roselli, N.M. Pisciotta, M. Pennelli, M.S.

Aniello, ML.F. De Caro, E. Ferrannini, D. Liuzzi,

B. Tartaglione, G. Defazio, G. Rubini, P. Livrea
(Bari, Italy)

Prevalence of parkinsonism and other movement
disorders in outpatients with Alzheimer’s disease using
cholinesterase inhibitors and/or memantine

G. Fabiani, H. Teive, R.P. Munhoz, N. Becker

(Curitiba, Parana, Brazil)

Rapidly progressive diffuse Lewy body disease
C. Gaig, F. Valldeoriola, S. Llufriu, M.J. Rey,
E. Tolosa (Barcelona, Spain)

Computerized tracing in Huntington patients:

A standard measure for hyperkinetic activity

S. Thanendrarajan, A. Hoffmann, B. Landwehrmeyer,
J. Andrich, P.H. Kraus (Bochum, Germany)

Quantitative map of hypoperfusion in 62 stereotactic
cerebral cortical segments by IMP-SPECT reveals a
specific pattern of Lewy body dementia

K. Ohta, M. Seki, Y. Shinohara (Tachikawa,

Tokyo, Japan)

Whole brain diffusion tensor imaging in Parkinson’s
disease, Parkinson’s disease with dementia and
dementia with Lewy bodies

B. Park, J.-H. Seo, H.-J. Park, S.K. Song, Y.H. Sohn,
P.H. Lee (Seoul, Korea)

The CERAD-(plus) neuropsychological battery does
not clearly differentiate Parkinson’s disease dementia
from Alzheimer’s disease and mixed dementia

G. Ransmayr, G. Baumgartner, A. Fuchs, V. Bayr,

M. Steffelbauer, H. Traegner, C. Dorninger

(Linz, Austria)

Olfactory dysfunction in frontotemporal dementia and
parkinsonism linked to chromosome 17 (FTDP-17)

P. Robowski, J. Slawek, E. Narozanska, M. Schinwelski,
E.J. Sitek, W. Kucharska, B. Brockhuis, P. Lass,

D. Wieczorek, M. Dubaniewicz, B. Jasinska-Myga,

M.C. Baker, R. Rademakers, Z.K. Wszolek

(Gdansk, Pomorskie, Poland)

Visual hallucinations are related to gray matter
volume in the dorsal visual pathway in Dementia with
Lewy bodies and in the orbitofrontal cortex in
Parkinson’s disease with dementia

C. Sanchez-Castaneda, B. Ramirez-Ruiz, R. Rene,

J. Campdelacreu, J. Gascon, C. Falcon, M. Calopa,

S. Jauma, M. Juncadella, C. Junque (Barcelona, Spain)

Neuropharmacology

Mo-151

A pharmacoeconomic evaluation of botulinum toxin A
therapy in the Philippines

J.T. Colacion, L.G. Fugoso, Jr., R.D.G. Jamora

(Manila, Philippines)

Mo-153

Mo-154

Tu-152

Tu-154

We-153

We-155

We-156

Th-153

Th-156

S3

“Espresso coffee” for the treatment of excessive
daytime sleepiness in Parkinson’s disease: Results of
four pilot n-of-one clinical trials

J.J. Ferreira, L. Correia-Guedes, R.A. Freire, M. Coelho,
M.M. Rosa, O. Rascol, C. Sampaio (Lisbon, Portugal)

A systematic review of the incidence of fatigue as an
adverse event in placebo-controlled trials for
Parkinson’s disease

J.J. Ferreira, T. Teodoro, D. Pires, T. Mestre, M. Coelho,
M.M. Rosa, C. Sampaio (Lisbon, Portugal)

Valvular heart regurgitation and pergolide in
Parkinson’s disease: Follow-up of an observational
study

C. Jean-Christophe, B. Anne-Marie, L. Lucette,

I. Richard (Paris, France)

Pore-forming iron-induced alpha-synuclein oligomers
— A target for developing compounds against
pathological protein aggregation

J. Levin, K. Boetzel, T. Hoegen, M. Kostka,

H. Kretzschmar, A. Giese (Munich, Germany)

Overexpression of cannabinoid CB2 reecptors results
in decreased behavioral and neurochemical
vulnerability to intracaudate administration

of 6-hydroxydopamine

A. Ternianov, M.S. Garcia-Gutierrez, M.J. Cano,

F. Navarrete, J.M. Perez-Ortiz, C. de Cabo, C. Leiva,
M.F. Galindo, J. Manzanares (Alicante, Spain)

An environmental xenobiotic compound realise an
neuroprotective effect against neurodegeneration of
dopaminergic neurons from striatum nigra

A.G. Mititelu (London, United Kingdom)

A metanalysis of neutralizing antibody conversion
following a specific formulation of botulinum toxin
type A (BoNTA, Allergan, Inc): An analysis of large
clinical trials across five indications

M. Naumann, S. Abu-Shakra, T. Boodhoo,

M.A. Miller-Messana, G. Demos, M.F. Brin
(Augsburg, Germany)

The use of dopamine agonists (DAGs) in “de novo”
Parkinson’s disease patients (PDpts) first diagnosed
after 70years old

J.M. Rabey, E. Dubronevsky, A. Miniovich, T.
Prokhovic (Beer Yakov, Israel)

Botulinum toxin type A injection as a novel treatment
for kinetic tremors associated with FXTAS

L. Zhang, L.L. Lua, P. Adams, R.J. Hagerman
(Sacramento, California)

Non-Motor Manifestations of Parkinsonism

Mo-156

Sexual Health in Parkinson’s disease

J. Azevedo, A. Palha, M.J. Rosas, M. Esteves,

M.A. Vieira-Coelho, C. Sousa, R. Fonseca, P. Linhares,
C. Garrett, R. Vaz (Porto, Portugal)
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Mo-158

Tu-157

Tu-158

We-158

We-159

Th-158

Th-159

Th-160

We-157

Effects of continuos application of L-dopa/carbidopa
gel on psychiatric symptoms in advanced Parkinson’s
disease (PD)

K. Fox, T. Fox, K. Dietrich, A. Gies, H. Honig,

R. Chaudhuri, A. Antonini, P. Martinez-Martin,

A. Riissmann, P. Odin (Bremerhaven, Bremen, Germany)

Regulation of movement energetic costs is impaired in
pre-symptomatic Huntington’s disease (pHD) and in
the early stages Parkinson’s disease (PD)

D. Crupi, C. Moisello, A. Di Rocco, B. Perfetti,

A. Feigin, D. Eidelberg, M.F. Ghilardi (New York,

New York)

Progressive supranuclear palsy impairs emotion
recognition

B.C.P. Ghosh, A.J. Calder, P. Peers, A.D. Lawrence,
J. Hodges, J.M. Rowe (Cambridge, United Kingdom)

Limitations of traditional screening tools to detect
depression in Parkinson’s disease

J.E. Howard, S. Varanese, D. Penesetti, C. Morrison,

S. Hirsch, R. Brown, A. DiRocco (New York, New York)

Cognitive impairment in essential tremor without
dementia

J.-S. Kim, L.-U. Song, Y.-S. Shim, K.-S. Lee, Y.-D. Kim,
H.-T. Kim (Seoul, Korea)

Prevalence of pseudobulbar affect in movement
disorders and its relationship with mood symptoms
R.E. Strowd, M.S. Cartwright, M.S. Okun,

M.S. Siddiqui (Winston-Salem, North Carolina)

Mood differences between women diagnosed with
psychogenic movement disorders and psychogenic
seizures

AM. Strutt, J. Ferrera, S. Hill, M.K. York, L. Uber-Zak,
T. Fogel, J. Jankovic (Houston, Texas)

Hemichorea-hemiballism caused by hyperglycemia
associated with hypomania in acute stage:

A brief report

C.-S. Su, J.-S. Liu, M.-Y. Lan, Y.-Y. Chang
(Kaohsiung, Taiwan)

Autonomic and sensory symptoms are frequent and of
mild severity in patients with incident, untreated PD
B. Muller, K. Haugarvoll, G.O. Skeie, J.P. Larsen,

O.-B. Tysnes (Bergen, Norway)

Parkinson’s disease: Clinical Trials

Mo-177

Mo-193

Observer bias in biological/surgical trials of novel
Parkinson’s disease therapies

R.L. Alterman, M. Tagliati, W. Olanow (New York,
New York)

Cholinergic augmentation in frequently falling subjects
with Parkinson’s disease

K.A. Chung, B.M. Lobb, J.G. Nutt, F. Horak

(Portland, Oregon)
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Tu-185

Tu-202

We-182

We-184

We-192

We-199

Th-182

Th-192

Efficacy of preladenant, a novel A2A antagonist, as an
adjunct to levodopa for the treatment of

Parkinson’s disease

R.A. Hauser, E. Pourcher, F. Micheli, V. Mok,

M. Onoftj, S.B. Huyck, K. Wolski, M. Cantillon
(Tampa, Florida)

Evaluation of a computerized telephone system to
monitor falls

M.A. van der Marck, M.Ph.C. Klok, S. Overeem,
B.R. Bloem, M. Munneke (Nijmegen, Netherlands)

Amantadine given as adjuvant to levodopa in the
treatment of levodopa induced dyskinesias and
motor fluctuations in Parkinson’s disease

N. Oztekin, F. Oztekin, H. Okkan, S. Bilen,

F. Ak (Ankara, Turkey)

Rasagiline 1 mg/day provides benefits in the
progression of non-motor symptoms in patients with
early Parkinson’s disease: Assessment with the

revised MDS-UPDRS

W. Poewe, R. Hauser, A.E. Lang, ADAGIO Investigators
(Innsbruck, Austria)

A longitudinal program for biomarker development in
Parkinson’s disease

B. Ravina, C. Tanner, D. DiEuliis, E. Flagg, I. Shoulson,
Parkinson Study Group, LABS-PD Investigators
(Rochester, New York)

Efficacy and safety of pramipexole extended-release
for advanced Parkinson’s disease

A. Schapira, P. Barone, R.A. Hauser, Y. Mizuno,

W. Poewe, O. Rascol, M. Busse, N. Juhel, Pramipexole
ER Studies Group (London, United Kingdom)

Ropinirole prolonged release is effective in reducing
“off” time in patients with advanced Parkinson’s
disease even at low doses

F. Stocchi, L. Giorgi, N. Earl, R. Pahwa (Rome, Italy)

Motivations and concerns of Parkinson’s disease
patients to participate in clinical trials

A. Valadas, M. Coelho, M. Finisterra, A. Noronha,
M. Rosa, C. Sampaio, J. Ferreira (Lisbon, Portugal)
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Basic Science
(For complete abstracts please see page S25)

Mo-15

The role of muscarinic transmission in the substantia nigra
reticulata of normal and 6-OHDA hemilesioned rats

D.R. Andersson, E. Bjornsson, F. Bergquist,

H. Nissbrandt (Goteborg, Sweden)



Mo-17

Mo-20

Mo-30

Tu-16

Tu-30

Tu-32

We-13

We-17

Th-27

Identification and functional characterization of a
novel mutation in the mortalin/GRP75 gene in
German Parkinson’s disease patients

L.F. Burbulla, C. Schelling, B. Maurer, L. Schols,
O. Riess, R. Kriiger (Tubingen, Germany)

Aging and Parkinson’s disease: A stochastic
acceleration hypothesis

T.J. Collier, N.M. Kanaan, J.H. Kordower
(Cincinnati, Ohio)

Comparative analyses of Purkinje cell gene expression
profiles reveal common molecular abnormalities in
different polyglutamine diseases

B. Friedrich, P. Euler, R. Ziegler, A. Kuhn,

B. Landwehrmeyer, C. Weiller, B. Zucker (Freiburg,
Baden-Wuerttemberg, Germany)

SNARE protein accumulation in a model of early
Parkinson’s disease

P. Garcia Reitbock, O. Anitchtchik, G.K. Tofaris,
M. Goedert, M.G. Spillantini (Cambridge, United
Kingdom)

Modulation of mitochondrial morphology and function
by interaction of Omi/HtrA2 with the fusion protein
OPAL1 - Implications for neurodegeneration

N. Kieper, K. Holmstrom, D. Ciceri, L.M. Martins,

P.J. Kahle, R. Kriiger (Tuebingen, Germany)

Mitochondrial dysfunction and impaired lysosomal
degradation due to loss of Parkinson’s disease
associated protein DJ-1

G. Krebiehl, S. Ruckerbauer, J. Waak, H. Wolburg,
Z. Gizatullina, F.N. Gellerich, O. Riess, P.J. Kahle,
T. Proikas-Cezanne, R. Kriiger (Tubingen, Germany)

Proteomic analysis of the substantia nigra in patients
with Parkinson’s disease

V. Licker, L. Dayon, N. Turck, M. Céte, N.

Rodrigo, D.F. Hochstrasser, J.-C. Sanchez, P.R. Burkhard
(Geneva, Switzerland)

Detection of elevated levels of alpha-synuclein
oligomers in cerebrospinal fluid from patients with
Parkinson’s disease and dementia with Lewy bodies
W. Maetzler, M.M. Qureshi, D. Berg, M. Synofzik,

T. Gasser, O.M.A. El-Agnaf (Tuebingen, Germany)

Isolation and characterization of genetically modified
neural stem cells by fluorescence-activated cell sorting
(FACS) analysis

M. Tani, T. Nihira, H. Hayakawa, N. Hattori, Y. Mizuno,
H. Mochizuki (Tokyo, Japan)

Electrophysiology

Mo-38

Integrative function of single neurons in the human
subthalamic nucleus during checking behavior

P. Burbaud, M.-L. Welter, M. Goillandeau, A.-L. Clair,
P. Sauleau, M. Simonetta-Moreau, S. Chabardes, S.
Besnard, H. Magnie-Mauro, J. Coste, L. Mallet
(Bordeaux, Paris, France)

Tu-37

Th-35

Th-36

Mo-234

Mo-235

Mo-241

Mo-243

Tu-236

Tu-245

S5

Increased excitability induced by tDCS can unmask
mirror movements

J.E. Dundas, G.W. Thickbroom, A. Fox, F.L. Mastaglia
(Perth, Western Australia, Australia)

Real-time analysis of EEG in the elucidation of
volition

L. Schneider, E. Houdayer, O. Bai, A. Ellenstein,
M. Hallett (Bethesda, Maryland)

Neuronal mechanisms of motor signals transmission in
nonspecific (CM-Pf) and motor (Voi) human brain
thalamic nuclei in spasmodic torticollis patients

A.S. Sedov, S.N. Raeva (Moscow, Russian Federation)

Pedunculopontine and subthalamic deep brain
stimulation affects motor cortex network function
B.R. Aravamuthan, C.E. Hatch, R.A. French,

N.I. Novikov, D.A. Bergstrom, J.R. Walters
(Bethesda, Maryland)

Lack of efficiency of levodopa treatment on motor
cortex excitability in dyskinetic patients with
Parkinson’s disease

L. Barbin, C. Leux, C. Meyniel, P. Sauleau,

J.M. N’Guyen, Y. Pereon, P. Damier (Nantes, France)

Cortical plasticity in Parkinson’s disease (PD) with
levodopa-on

W.-L. Chuang, R.-S. Chen, Y.-Z. Huang, S.-C. Lai,
C.-S. Lu (Taoyuan, Taiwan)

Modulation of sensorimotor integration by
intermittent theta-burst stimulation in
Parkinson’s disease

A. Degardin, F. Cassim, D. Devos, L. Defebvre,
P. Derambure, H. Devanne (Lille, France)

Resonance in subthalamo-cortical circuits in
Parkinson’s disease

A. Eusebio, A. Pogosyan, S. Wang, B. Averbeck,

L. Doyle Gaynor, S. Cantiniaux, T. Witjas, P. Limousin,
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ATAXIA

Mo-1

Epidemiological, clinical, paraclinical and molecular study of a
cohort of 102 patients affected with autosomal recessive
progressive cerebellar ataxia from Alsace, Eastern France

M. Anheim, M. Fleury, B. Monga, V. Laugel, D. Chaigne, G. Rodier,
E. Ginglinger, C. Boulay, S. Courtois, N. Drouot, J.-P. Delaunoy,

M. Fritsch, D. Stoppa-Lyonnet, C. Tranchant, M. Koenig
(Strasbourg, France)

Objective: To report the clinical, molecular and epidemiological
data of a large series of patients from Eastern France affected with
autosomal recessive cerebellar ataxia (ARCA).

Background: While Friedreich’s ataxia (FRDA) and ataxia telan-
giectasia (AT) are known to be the two most frequent forms of
ARCA, knowledge on the other forms of ARCA has been obtained
only recently and they appear to be rarer. Little is known about the
epidemiological features and the relative frequency of the ARCAs
and few data are available about the comparative features of ARCAs.

Methods: We prospectively studied between 2002 and 2008, 102
suspected ARCA cases from Eastern France (including 95 from the
Alsace region) in order to examine the clinical, paraclinical and mo-
lecular features of a large cohort of patients and to compare features
and epidemiology according to molecular diagnosis (MD).

Results: A MD could be established in 57 patients: 36 FRDA, 7
ataxia with oculomotor apraxia type 2 (AOA2), 4 AT, 3 ataxia with
oculomotor apraxia type 1 (AOA1), 3 Marinesco-Sjogren syndrome
(MSS), 2 autosomal recessive spastic ataxia of Charlevoix-Saguenay
(ARSACS), 1 ataxia with vitamine E deficiency (AVED) and 1
ARCAZ2. Patients without MD had less severe disease and later onset
of symptoms. Babinski sign and the lack of cerebellar atrophy were
rarer in non-FRDA patients with a MD. The prevalence of ARCA
and FRDA in Alsace, France were 1/19000 and 1/50000, respectively
and the prevalence of AT is about 8 time less frequent than FRDA.

Conclusions: ARCAs are rare, early-disabling and genetically het-
erogeneous diseases dominated by FRDA. ARCA cases can be di-
vided into two major groups of different prognosis, an early onset
group with a highly probable genetic cause and an adult onset group
with better prognosis for which a genetic cause is more difficult to
prove but not excluded. Several of the recently identified ARCAs,
such as AVED, ARSACS, AOAI, AOA2 and MSS, have a preva-
lence close to AT and should be searched for extensively, irrespec-
tive of ethnic origins.

Mo-2

Comparative study of prevalence of depression between
autosomal dominant ataxia and sequel of cerebrovascular
accident — Organic component (cerebellar) of depression

N.F. Bernardo, R.A. Kruschewsky, I.B.M. Barreto, C. Reis,

R.AR.C. Adry, A.S. Andrade-Filho (Salvador, Bahia, Brazil)

Objective: To evaluate the impact of morbidity in genesis of
depressive symptomatology in patients with autosomal dominant cer-
ebellar ataxia and the possible implication in cerebellar lesions them-
selves to play a role at the beggining and severity of those symp-
toms.

Background: On our clinic of ataxia, there was a high frequence
of depressive complaints. We have designed a study to define
whether depression has organic basis or if it has another cause that
justifies such finding.

Methods: It is a descriptive longitudinal study comparing the
prevalence of depression through Hamilton’s Scale (HAM-D21) in
two groups, one with 42 patients with autosomal dominant cerebellar
ataxia, and the other with 50 patients with sequels of CVA, selected
after inclusion and exclusion criteria.

Results: All patients from both groups presented grade 03 in
Modified Rankin Scale. Average age in ataxia was 43,4762 and in
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CVA, 54,04, with confidence interval (CI)-95% = 4.832-16.295 p =
0.1134; the average score in HAM-D21 in ataxia was 21,0476 and in
CVA, 12,48, with CI-95% = 11.743-5.392 p<0.0001.

Conclusions: There was a difference statistically significant
between the two groups, with higher prevalence of depression in
patients with autosomal dominant cerebellar ataxia.

Mo-3

Presymptomatic markers of neurodegeneration in SCA17. A
multimodal imaging approach by transcranial sonography, MRI
and PET

K. Brockmann, M. Reimold, C. Globas, T.K. Hauser, J.H. Machulla,
U. Walter, A. Rolfs, L. Schoels (Tuebingen, Germany)

Objective: Analysis of the structural and functional processes
underlying ataxia and extrapyramidal symptoms in SCA17.

Background: Spinocerebellar ataxia type 17 (SCA17) is an auto-
somal dominantly inherited ataxia caused by the expansion of a CAG
trinucleotide repeat in the TBP gene coding for the general transcrip-
tion initiation factor TATA binding protein (Nakamura et al., 2001).
Clinically SCA17 is characterized by the affection of cerebellar,
extrapyramidal and cognitive systems with huge phenotypic variabili-
ty (Rolfs et al., 2003; Stevanin et al., 2003; Zuhlke and Burk, 2007).
Whereas in some patients the disease starts with gait difficulties due
to ataxia, dementia or psychosis marks the onset of disease in others
(Rolfs et al., 2003). Extrapyramdial signs include dystonia, chorea
but rarely parkinsonism (Hernandez et al., 2003).

Methods: To analyse the structural and functional processes
underlying ataxia and extrapyramidal symptoms in SCA17 we used a
combined approach including 3D magnetic resonance sequences
(MPRAGE), positron emission tomography (PET) imaging of the
pre- and postsynaptic dopaminergic system, and transcranial sonogra-
phy (TCS). To establish the onset of neurodegeneration asymptom-
atic mutation carriers (n=4) were included besides patients (n=5)
with manifest signs and symptoms of SCA17.

Results: Analysis showed that D2 receptor binding is severely
reduced in SCA17 even in presymptomatic stages of disease (P <
0.01). Analogue in MRI atrophy of the putamen and of the caudate
nucleus was evident in symptomatic patients as well as asymptomatic
carriers (P < 0.01) resulting in a close correlation between D2 recep-
tor density in RAC-PET and putaminal volumes in MRI (12=0.78; p
= 0.02).

Table 1 (Mo-3). Pre- and postsynaptic dopaminergic PET
imaging in SCA17

SCA17 SCA17 SCA17
(total (manifest  (presymptomatic
group) group) group) Controls
RAC binding 1,36 = 0,24*#* 130 * 0,27* 1,44 = 0,21** 1,71 = 0,192
putamen
(average)

RAC binding 0,89 * 0,31%** 0,82 + 0,33%*% 0,98 = 0,30** 1,36 = 0,19
caudate
nucleus
(average)

MPD binding 1,14 = 0,53
putamen
(average)

MPD binding 0,93 = 0,46* 0,79 = 0,55%
caudate
nucleus
(average)

1,02 = 0,69%* 1,30 = 0,27 1,37 = 0,27

1,11 £ 0,278 1,22 = 0,26

Mean values * standard deviation are given. Values were compared to
matched controls by one sided t-test. P values are indicated as: *P < 0.05;
#*P < 0.01; ##*P < 0.001

Movement Disorders, Vol. 24, Suppl. 1, 2009
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Table 2 (Mo-3). MR volumetry in SCA17

SCA17 SCA17 Presymptomatic
(total group) (manifest disease) SCA17 Controls

Total intracranial 1458848 = 170687 1548277 = 187646 1369420 = 116756 1441588 = 116711

volume (TICS)

Frontal lobe 158765 = 20482 166362 = 25139 151168 = 15610 159145 = 16801
(average)

Temporal lobe 130282 + 25923 142900 + 30714 117665 = 16095 139377 = 13123
(average)

Parietal lobe 152734 + 22731 151390 + 32843 154078 = 14414 162710 = 17274
(average)

Occipital lobe 32751 £ 5722 33231 * 7227 32272 * 5380 36967 = 4330
(average)

Putamen 2900 + 945%* 2595 + 1311%* 3205 + 483% 3633 = 309
(average)

Caudate nucleus 2693 + 1028 2616 + 15107 2771 = 585%* 3872 = 603
(average)

Brainstem 28742 + 4572 28726 * 6384* 28759 * 3391* 32237 + 2090

Pons 19035 * 3712 18650 * 5262 19419 = 2511 20783 £ 1721

Medulla 6110 = 881* 6173 * 434% 6046 + 1320* 7360 = 1150

Cerebellum 104729 + 23870%* 91760 * 28054%#% 117698 + 11525 123121 = 7169

Cerebellar 11472 = 3305%* 9780 * 3157%* 13164 = 2959 15932 = 2987

vermis

Mean values * standard deviation are given. Values were compared to matched controls by one sided t-
test. P values are indicated as: *P < 0.05; ** P < 0.01; #**P < 0.001

Conclusions: Since D2 receptor binding correlates with disease
duration (r2= -0,956; p= 0,000) it is likely that raclopride binding is
a biomarker indicating neuronal degeneration even before clinical
symptoms become manifest.
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Mo-4

Autossomal dominant cerebellar ataxia- frequency analysis and
clinical characterization of 45 families from Portugal

P. Bugalho, J. Vale, I. Silveira, J. Sequeiros, J. Guimardes,

P. Coutinho (Lisboa, Portugal)

Objective: To report the relative frequency and clinical features of
a series of 45 Portuguese families with autosomal dominant cerebel-
lar ataxia (ADCA).

Background: The ADCAs, also know as spinocerebellar atrophies
(SCAs), represent a clinically heterogeneus groups of genetic disor-
ders. The relative frequency of the different ADCA types varies
widely among different geographic locations.

Methods: Cerebellar ataxia patients were referred to our depart-
ment by clinicians working in Lisbon and in the South region of Por-
tugal. Inclusion criteria for ADCA were progressive cerebellar ataxia
and evidence of autosomal dominant transmission. Patients under-
went a clinical examination protocol and genetic testing for SCAL to
MID/SCA3, SCA6, SCA7, SCA10, SCAI12, SCA17 and dentato-
rubro-pallido-luysian atrophy (DRPLA). We registered the different
clinical characteristics and the frequency of each type of ataxia.

Results: Machado-Jopseph Disease(MJD)/SCA3 was the most fre-
quent ADCA (26 families, 57.8% of all families), followed by
DRPLA (5 families, 11.1%), SCA 7 (2 families, 4.4%), SCA2 and
SCAT1 (1 family each, 2.2% each); only about a quarter of our fami-
lies had no molecular diagnosis (10 families, 22.2%). All the SCA 1
and SCA 7 patients had an African ancestry. Ophtalmoparesis was
the most distinctive feature in MJD/SCA 3, whereas DRPLA was
characterized by prominent anticipation and a variable combination
of epilepsy, extra-pyramidal symptoms and dementia. In SCA2, slow
saccades was the most characteristic feature, while retinopathy was
only seen in SCA 7.

Conclusions: MJD/SCA 3 was the most common ADCA, as
reported in previous portuguese series. There was an unexpected high
frequency of DRPLA, even higher than in some Japanese series.
SCA 1 and SCA 7 are also seldomly reported in European series.
The presence of these rarer ADCA could reflect migration phenom-
ena specifically related to Portugal, and poses a specific challenge for
ADCA differential diagnosis. The clinical features agreed with those
already described.

Mo-5

The pattern of instability and its dependence on posture in
spino-cerebellar ataxia type 6 (SCA6)

L.M. Bunn, J.F. Marsden, P. Giunti, B.L. Day

(London, United Kingdom)

Objective: To investigate whether the pattern of whole-body insta-
bility in SCA6 1) has a directional preponderance, 2) is localised to
specific joints of the body, 3) is influenced by posture, and 4) corre-
lates with clinical scales of disease severity.

Background: SCAG6 has a relatively ‘pure’ pathology localised to
the cerebellum. It is clinically characterised by impaired balance and
ataxia of movement, frequently causing falls. The characteristics and
patterns of instability and their dependence on posture and disease
severity are poorly understood.

Methods: Seventeen subjects with SCA6 were recruited together
with a group of matched healthy controls. Whole-body measures of
posture and balance were collected using 3D-motion capture (Coda)
over 40s trial durations, whilst subjects stood quietly on a force plate
(Kistler) with their eyes open and with a variable stance-width pos-
ture. Infrared-emitting diodes were fixed to each of the body seg-
ments. Anatomical landmarks were referred to these clusters for off-
line analysis of joint angles (C-Motion). Clinical assessment of dis-
ease severity was measured using the Scale for Assessment and Rat-
ing of Ataxia (SARA).

Results: Global measures of instability, from motion at the level
of C7 and centre of pressure of ground reaction forces, revealed that



SCAG subjects were more unstable than control subjects in both AP
and ML directions at all stance widths. For both groups, standing
with the feet closer together caused greater instability in both cardi-
nal directions. However, this stance-width effect was disproportion-
ally large in the SCA6 group in the ML direction (group X stance
width interaction; p<0.001). Analysis of joint angle motion showed
that the excessive instability of the SCA6 subjects with feet together
occurred at all joints but with most angular motion taking place at
the ankle joint. A number of measures of whole-body instability
were found to correlate with disease severity.

Conclusions: The stance-width posture of SCA6 subjects is an im-
portant determinant of their pattern of standing instability and helps
to explain why many subjects spontaneously adopt a wide-based pos-
ture. Correlations between quantitative stability measures and the
SARA indicate that this score could be used not only to monitor
overall disease severity but also as a balance impairment predictor.

Mo-6

Vestibular processing for balance control in spino-cerebellar
ataxia type 6 (SCA6)

L.M. Bunn, P. Giunti, J.F. Marsden, B.L. Day

(London, United Kingdom)

Objective: To investigate whether SCA6 subjects can process ves-
tibular information appropriately to control balance.

Background: SCAG6 is characterised by impaired balance and
ataxia of movement, and is one of the SCAs in which pathology is
limited to the cerebellum. The disordered control processes responsi-
ble for the balance impairment remain undetermined. Animal experi-
mentation has suggested that the cerebellum has roles in processing
of vestibular information. We hypothesise that poor balance in SCA6
results from impaired vestibular processing.

Methods: Seventeen subjects with SCA6 were recruited together
with a group of matched healthy controls. Subjects stood quietly on
force plates (Kistler) with their feet 8cm apart and with different
head yaw directions (head forward or right/left 90 degrees). Infrared-
emitting diodes were fixed to each of the body segments and motion
was recorded in 3D (Coda). Galvanic vestibular stimulation (GVS,
ImA bipolar R+L-/R-L+) was used to provide a standardised and
repeatable vestibular balance perturbation and visual conditions
(vision intact/obscured) were varied using liquid crystal spectacles
(Plato).

Results: In both groups, average responses to GVS were normally
timed and normally directed (along the intra-aural line, towards the
anodal ear). Furthermore, average response magnitudes typically
increased with removal of vision. However, despite these many simi-
larities to healthy controls, in all conditions SCA6 response magni-
tudes were consistently larger than those of the healthy control
group.

Conclusions: Our data suggest that many aspects of vestibular
processing are normal in SCA6. However, SCA6 subjects’ abnormal
‘over-response’ to GVS could contribute to instability. This may be
due to abnormal gain control of the vestibular channel of balance
control.

Mo-7

Phenotype-genotype correlation in autosomal dominant cerebellar
ataxias (SCA): MRI findings distinguish between forms with
point mutations and polyglutamine expansions

P. Charles, A. Tourbah, A. Brice, D. Alexandra (Paris, France)

Objective: The aim of the study was to compare cerebral MRI in
SCAs according to the underlying mutational mechanisms.

Background: SCAs are clinically and genetically heterogeneous
group of autosomal dominantly inherited progressive neurodegenera-
tive diseases with the implication of more than 30 loci/genes. They
are often caused by the expansion of (CAG)n repeats encoding poly-
glutamine (polyQ) tracts as in SCAIL, 2, 3, 6, 7 and 17 accounting
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for >50% of the ADCAs. Interestingly, expanded repeats are no longer
the only type of mutation responsible; point mutations have been iden-
tified in several genes including SCAS, 13, 14 and 28, at least. Cere-
bral MRI shows variable degrees of cerebellar and pontine atrophy.

Methods: We reviewed cerebral MRI of 41 patients (21 men and
20 women) with SCAs caused by known mutations either polyglut-
amine expansions or point mutations. Severity of ataxia was quanti-
fied with SARA (Scale for the Assessment and Rating of Ataxia).
MRIs were performed for all patients with a variable delay from
onset of the disease and were analysed blinded for the genetic cause
by two clinicians. Cerebellum, pons and corpus callosum atrophy
were rated as mild, moderate or severe. White matter abnormalities,
molar tooth and cross sign were also identified.

Results: 33 Patients had polyglutamine (Q) expansions, 10 patients
point mutations (M). Cerebellar atrophy was significantly milder in
Q than in M (p<0.003). Interestingly, cerebellar ataxia measured by
SARA was more severe in Q than in M (17.3 versus 9.94, p<0.02).
Disease duration was longer in M (18.15 versus 10.78, p=0.026) de-
spite the milder phenotype.

Conclusions: Patients with M have significantly more cerebellar
atrophy that those with Q despite longer diseases duration and lesser
severity. Therefore, the evaluation of clinical severity and of the
degree of cerebellar atrophy could guide genetic analyses. A prospec-
tive cerebral MRI study is necessary to confirm that these MRI dif-
ferences are also present at the onset of symptoms in SCAs.

Mo-8

Abetalipoprotenemia — Long term observation
M. Dec, M. Rudzinska, M. Krawczyk, M. Wojcik, T. Tomaszewski,
A. Szezudlik (Cracow, Poland)

Objective: To present 2 cases of ABL treated with high doses of
vitamin A and vitamin E in long term observation.

Background: Abetalipoproteinemia (Bassen-Kornzweig disease,
ABL) is a rare autosomal recessive disorder, clinically characterized
by hipolipidemia, acanthocytosis, retinitis pigmentosa, cerebellar
ataxia and fat malabsorption. Early combined treatment of ABL with
high doses of vitamin A and E can influence on the disease course.

Methods: We present 2 cases of siblings: 33-year-old female and
29-year-old male who were diagnosed with ABL in childhood and
have been treated with massive oral doses of vitamin A (50000 IU
per day) and vitamin E (500 mg per day). They had a history of fat
malabsorption in infancy, vibration sense disturbances and ataxic gait
in adolescence. To assess progression of ABL EMG, neuroimaging,
neuropsychological tests and ophthalmological examination were
made twice within 3 years of time.

Results: The first neurological examination of female had revealed
weak tendon reflexes in upper and areflexia in lower limbs, ataxia in
heel-to-knee test, positive Romberg test, during the second one
impairment of proprioception and vibration sense in gloves-stocking
distribution were noted additionally. Comparing to the first neurologi-
cal examination of male, in which weak tendon reflexes in 4 limbs,
ataxia in heel-to-knee test and distal sensory deficiency had been
found, only 2 former have worsen. Furthermore unsteadiness of gait
was seen in both. In the last few months disturbances in walking
have deteriorated in both. EMG tests were consistent and confirmed
sensorimotor polineuropathy in female and sensitive polineuropathy
in male. Neuroimaging demonstrated slightly extended ventricular
system and subarachnoidal space without progression in female and
was normal in male. Neuropsychological assessment revealed no
deterioration in cognitive processes in female and mild cognitive
decline in male. The pigmentary retinopathy, without progression,
was seen during fundoscopic examination in male, whereas female
ophthalmological examination was unremarkable. Laboratory test
revealed undetectable plasma cholesterol, triglyceride and almost
complete acanthocytosis of erythrocytes.

Conclusions: Although early treatment commence, the progression
of the disease is still noted.

Movement Disorders, Vol. 24, Suppl. 1, 2009
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Mo-9

The cerebellar phenotype of adult-onset Sandhoff disease: Three
new cases

C.C.S. Delnooz, D.J. Lefeber, S. Hoffjan, J. Schelhaas,

B.P.C. van de Warrenburg (Nijmegen, Netherlands)

Objective: To report three patients with late-onset Sandhoff
disease.

Background: Sandhoff disease is a lipid storage disorder caused
by a defect in ganglioside metabolism. It is caused by a lack of func-
tional N-acetyl-B-D-glucosaminidase A and B due to mutations in
the HEXB gene. Typical, early-onset Sandhoff disease presents
before nine months of age with progressive psychomotor retardation
and early death. A late-onset form is rare and its symptoms are heter-
ogeneous. This late-onset form thus poses a challenge to the clinician
and there is often a significant diagnostic delay. As drug trials that
aim to intervene in the disease mechanism are emerging, the recogni-
tion and identification of Sandhoff disease patients is becoming more
and more important.

Methods: Clinical report and auxiliary examinations.

Results: We describe three patients presenting with walking difficul-
ties and balance problems at a variable adult age. The first patient pre-
sented with slurred speech as well. Two of the patients were brothers
of Dutch descent, while the third patient was of Turkish descent and
had consanguineous parents. Neurological examination showed cerebel-
lar limb ataxia, spastic ataxic gait and sensory disturbances. Neuroi-
maging reported marked atrophy of the cerebellum in the brothers;
some white matter lesions, a hyperintense lesion in the right thalamus,
and subtle cerebellar atrophy in were seen in the third patient. Nerve
conduction studies and electromyography were in all three patients in-
dicative for predominantly sensory, peripheral neuropathy. Laboratory
studies showed a profound decrease in N-acetyl-B-D-glucosaminidase
activities in plasma and leucocytes samples, compatible with a diagno-
sis of M. Sandhoff. Mutation analysis showed two mutations: IVS12-
26 G/A and c.1514G>A; p.Arg505Gln.

Conclusions: Our patients presented with a cerebellar syndrome
combined with sensory neuropathy. We identified two known muta-
tions: IVS12-26 G/A and c.1514G>A, with a suggestion of a possi-
ble correlation between the c¢.1514G>A mutation and this phenotype.
In a setting that suggests a possibly recessive disease, Sandhoff dis-
ease should be considered in patients with a cerebellar syndrome,
even if age at onset is above 45 years. Assessment of total N-acetyl-
B-D-glucosaminidase and N-acetyl-B-D-glucosaminidase A activities
should be requested.

Mo-391

Idiopathic ataxia responsive to a gluten-free diet
N.F. Bernardo, R.A. Kruschewsky, 1.B.M. Barreto, M.N.C. Pereira,
A.S. Andrade-Filho (Salvador, Bahia, Brazil)

Objective: To report a case of ataxia which improved after intro-
duction of a gluten-free diet.

Background: Sensitivity to Gluten is an immunomediated disorder
caused by intake of this substance in genetically susceptible people.
According to Hadjivassiliou, Gluten Ataxia is located in this spec-
trum of Sensitivity to Gluten, as well as Celiac disease and Dermati-
tis Herpetiformis. It may be defined as sporadic cerebellar form, with
presence of antigliadine antibodies, with no other diagnostic alterna-
tives for the ataxia.

Methods: Case report.

Results: Patient, female, born and resident in Aracaju — SE, 18
years, had begun, at the age of 16, to present a gait disturb, balance
disorder, even when standing up, with changes on calligraphy and
voice. Those symptoms progressed slowly and insidiously, with a
later involvement of the extremity of the limbs. No family history
for any neurological disease. The patient presented, at neurological
examination, bilateral dysmetria in finger-to-finger and finger-to-nose
tests and bilateral disdiadocokinesis; no nystagmus; dysarthria with
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occasional incomprehensible words; dysgraphy; dysbasia with ebrius
gait. Magnetic Resonance Imaging revealed no alterations. Frataxine
screening test negative; ADCA’s screening test negative. With no
previous use of any drug or chemical substance that can induce
ataxia. Dosage of antigliadine antibodies IgG: 16.9 U/ml (reference —
lower than 10 U/ml). After 90 days of a gluten-free diet, the patient
has presented a prominent improve on gait, calligraphy, dysartria and
no dysmetria. New dosage of antigliadine antibodies IgG: lower than
02 U/ml. New reassessments after 06 and 09 months of introduction
of the gluten-free diet have shown maintenance of benefits and
improvements mainly of balance and gait.

Conclusions: In what concerns the effectiveness of a gluten-free
diet, literature is controversial. Nevertheless, as it is a pathology with
few therapeutic options, it is necessary to evaluate properly the possi-
bility of the sensitivity to gluten be involved in such movement dis-
order.

Mo-392

Frontal ataxia as a late sequel of severe traumatic brain injury
N.F. Bernardo, R.A. Kruschewsky, I.B.M. Barreto, M.N.C. Pereira,
A.S. Andrade-Filho (Salvador, Bahia, Brazil)

Objective: To report a case of a man, 42 years, victim of severe
traumatic brain injury, who developed gait disturb and appendicular
motor coordination, with a pseudocerebellar pattern, eight years after
trauma.

Background: Ataxia originated from lesions in frontal cortex has
not its pathophysiology completely clarified yet, being important the
study of patients with sequels of traumatic brain injury in frontal
lobe, which have developed some disturb of motor coordination, for
a more comprehensible understanding of this issue.

Methods: Case report.

Results: In 1999, the patient (male, 34 years, right-handed, born
and resident in Salvador — BA), a truck driver, has suffered a severe
brain injury, attending an accident and emergency hospital, where he
has undergone neurosurgical procedure due to extensive sinking of
bilateral frontal skull, associated to hemorrhagic contusions, pneumo-
encephalus and traumatic subarachnoid haemorrhage, being in coma
for one week. He was discharged twenty days later with no motor
impairment. In 2006, patient went to our service with a complaint of
frequent falls, changes in voice, insidiously progressing in six
months. With no previous use of neuroconvulsants, neuroleptics or
other drugs that can cause ataxia, without family history of neurolog-
ical diseases. Neurological examination revealed dysarthria, dysmet-
ria at the finger-to-nose, finger-to-finger and ankle-over-tibia tests,
more accentuated on the left, dystasia, dysbasia with ebrius gait.
Magnetic Resonance Imaging of brain revealed left frontal lobe
destruction, extending up to the ipsilateral orbitofrontal area; cerebel-
lum in proper dimension and trophism, within the parameters for his
age. Genetic screening for genetic types of ataxia all negative.
Patient referred to physiotherapy and speech treatment.

Conclusions: The clinical features of this patient, associated with
imaging findings and after exclusion of other causes of ataxia, have
led to this diagnose, which agrees with the few similar cases in liter-
ature, where such movement disorder appears as a late manifestation.

Tu-1

Gait and limb ataxia in posterior circulation stroke: Clinical-
MRI correlations

C. Deluca, S. Mazzucco, A. Di Matteo, A.M. Basile, C. Baracchini,
G. Meneghetti, D. Bonifati, M. Ottina, T. Mesiano, M. Bonometti,

A. De Boni, D. Idone, E. Turinese, C. Palestini, A. Tonon, L. Piron,
P. Lochner, F. Pizzini, G.P. Tomelleri, P. Bovi, B. Bonetti,

G. Moretto, A. Fiaschi, M. Tinazzi (Verona, Italy)

Objective: To study correlations betweeen gait and limb ataxia
and lesions in the cerebellar systems, including both its hemispheres
and peduncles, in posterior circulation (PC) strokes.



Background: Ataxia consists in a lack of coordination in the gait
or in the limbs. Ataxia is classically attributed to cerebellar hemi-
spheric lesions, although cerebellar peduncles lesions in the brain-
stem may also cause this sign. The differential role of the cerebellar
cortex and nuclei in causing ataxia has been examined through the
International Cooperative Ataxia Rating Scale (ICARS) in hemi-
spheric cerebellar strokes, showing that damage in cerebellar nuclei
has a more lasting effect than cerebellar cortical lesions. However
ataxia related to cerebellar peduncles damage has not yet been eval-
uated by ICARS.

Methods: Seventy patients with an acute PC stroke were consecu-
tively recruited in a multicentre setting at North Eastern Italian
centres over a 10 month period. Axial T2 MRI and ICARS evalua-
tion were performed.

Results: According to the clinical and MRI data, five patterns
were identified. P. 1 (16 pts). Inferior hemispheric cerebellar infarct:
no limb ataxia; gait ataxia was present. P. 2 (9 pts). Superior hemi-
spheric cerebellar infarct: both limb and gait ataxia were present. P.
3 (9 pts). Hemispheric cerebellar infarct and brainstem infarct involv-
ing the cerebellar peduncles: both limb and gait ataxia were present.
P. 4 (29 pts). Brainstem infarct involving the cerebellar peduncle:
both limb and gait ataxia were present. P. 5 (7 pts). PC infarct spar-
ing cerebellar pathways: neither limb nor gait ataxia were present.

Conclusions: These cases indicate that gait ataxia is always pres-
ent when the cerebellar system is damaged, regardless the site of the
lesion (cerebellar hemispheres or peduncles). Instead, it appears that
limb ataxia is more often associated with a damage in cerebellar
peduncles rather than in cerebellar hemispheres. Moreover the sever-
ity of both limb and gait ataxia was higher when the cerebellar
peduncles were damaged than when the lesion involved the cerebel-
lar cortex.

Tu-2

Ataxia with oculomotor apraxia type 2: Two Spanish families
and three novel mutations in the senataxin gene

1.J. Posada, J. Gazulla, C. Dominguez-Gonzdlez,

M. Herndndez-Herndndez, J. Esteban, J. Diaz-Guzmdn,

M. Koenig, A. Garcia-Redondo (Madrid, Spain)

Objective: To describe the clinical and molecular findings in two
spanish families with ataxia with oculomotor apraxia type 2 (AOA?2).
They are the first and second families reported in Spain with this dis-
ease.

Background: AOA?2 is a neurodegenerative disorder characterized
by onset between age 3 and 30 years, gait ataxia, cerebellar atrophy,
axonal sensorimotor neuropathy, oculomotor apraxia and elevated se-
rum alpha-fetoprotein (AFP). It is an autosomal recessive disease,
caused by mutations in the SETX gene that encodes the protein sena-
taxin. It is a rare disease and, to date, only 35 mutations have been
found in 40 families.

Methods: Four patients from two unrelated families (two siblings
each), were studied. All of them were born to non-consanguineous
parents. Every patient underwent a clinical examination, a detailed
biochemical screening, MRI scans, electrophysiological studies, and
molecular testing of the SETX gene by direct sequencing of exons
and flanking sequences.

Results: All the patients had a fairly homogeneous clinical picture
in accordance with the reported AOA2 presentation (table 1).

The SETX analysis resulted in the finding of two variations with
three novel mutations: A compound heterozygous variation in kin-
dred A, and a homozygous one in kindred B. The compound hetero-
zygous mutation was composed by a 5825T>C substitution, corre-
sponding with a 11942T missense mutation in the protein sequence,
and a 7082_7083delAA mutation, corresponding with a nonsense
mutation causing a frameshift in Lys2361, followed by a stop codon
at position 2364 (K2361fsX2364). The other variation was a
2755_2756delGT mutation, which caused a frameshift in Val919, fol-
lowed by a stop codon at position 920 (V919£sX920). The proteins
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resulting from these variations have altered the helicase domain of
senataxin, and therefore, its activity. In this regard, these novel muta-
tions are similar to others reported in AOA?2 patients.

Table 1 (Tu-2). Clinical features of the patients, and
serum level of AFP

Alpha-
Gender, Age fetoprotein
age onset Gait Oculomotor Cerebellar Peripheral (normal :
(years) (years) ataxia  apraxia atrophy neuropathy <15ng/mL)

Family A
Male, 27 12 Yes Yes Yes Yes 93.6
Female, 25 23 Yes Yes Yes No 26.7
Family B
Male, 44 26 Yes Yes Yes Yes 37.7
Female, 37 25 Yes Yes Yes Yes 52.1

Conclusions: We have found three novel mutations in the SETX
gene in two Spanish families. We have not observed phenotypical
differences with regard to the classic AOA2 phenotype.

Tu-3

A new phenotype (SAP) for the spinocerebellar ataxias resulting
from senataxin, aprataxin, and protein kinase C gamma gene
mutations

M. Feldman, J.J. Esper, A. Ahmed (Cleveland, Ohio)

Objective: To report a novel phenotype of Spinocerebellar ataxia
resulting from the overlap of 3 co-existing genetic mutations never
before found concurrently in one individual.

Background: The spinocerebellar ataxias (SCA) encompass a
complex group of inherited neurological disorders, the genetics of
which are not completely understood. A total of 28 gene loci have
been identified thus far, and in 14 of these, the underlying mutations
are known. Each mutation is associated with a specific phenotype
and disease entity. We report a patient with a new phenotype of
SCA based on the overlap of 3 co-existing genetic mutations that
have never been found concurrently in an individual.

Methods: We evaluated a 65 year old Caucasion male with a 30
year history of progressive tremor and ataxia with a comprehensive
neurological examination, neuroimaging, genetic testing, and labora-
tory work-up. A complete review of the English literature was also
conducted.

Results: On physical exam, the patient was found to have dysarth-
ria, severe action tremor, cerebellar ataxia, decreased deep tendon
reflexes, axial myoclonus, and evidence of a peripheral neuropathy.
An MRI of the brain demonstrated atrophy of the cerebellum. Labo-
ratory testing was normal. Genetic analysis performed by Athena
diagnostics revealed mutations of the Aprataxin (APTX), Senataxin
(SETX), and Protein Kinase C gamma (PKCy) genes on chromo-
somes 9p13.3, 9q34, and 19q13.4 respectively. Out of 7,000 individ-
uals analyzed in the Athena database, only 8 had co-occurence of an
APTX mutation with PKCy mutation, but none had co-occurance of
mutations on genes APTX, SETX, and PKCy.

Conclusions: APTX, SETX, and PKCy mutations are individually
associated with distinct diseases: AOA1, AOA2, and SCA14 respec-
tively. However, no individual or family has ever been reported as
possessing all three mutations concurrently. The phenotype that we
have described appars to be an overlap of these three individual
genetic conditions which we have coined as “SAP”. In this particular
family, this SAP phenotype appears to be an autosomal dominant in-
heritance pattern. We plan to proceed with genetic testing on the rest
of the family. Differential also includes fragile X tremor ataxia syn-
drome, though this is less likely as female members of the family
have the same phenotype.
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Tu-4

Spinocerebellar ataxia type 7 in four Venezuelan families:
Clinical caracterization and genetic features
M. Gallardo, A. Soto (Caracas, Venezuela)

Objective: To present the clinical and genetic features of 4
patients from 4 different Venezuelan families with SCA type 7.

Background: Spinocerebellar ataxia 7 is a progressive autosomal
dominant neurodegenerative disorder characterized clinically by cere-
bellar ataxia with progressive macular dystrophy.

Methods: Cases reports.

Results: Patient 1: A 33 years-old Venezuelan man reported a
progressive gait disorder and decreased visual acuity of 3 years of
evolution. The patient had several familiy members with the same
clinical description. Neurological examination showed increased
reflexes, lower limbs spasticity and sphincter disturbances. Absence
of optocinetic nistagmus and bilateral macula degeneration was
observed. MRI was normal. Genetic study revealed a 49 CAG
repeats Patient 2: A 43 years-old Venezuelan woman with a 8- year
history of visual impairment followed of progressive gait disorder
and dysartrhia 5 years ago. Her mother, two brothers and one sister
had the same condition. Neurological examination showed bilateral
horizontal nystagmus, slow saccades, macular atrophy, dysartrhia,
dysphagia and severe gait impairment with brisk reflexes. MRI
showed moderate cerebellar atrophy. Genetic analysis reported 42
CAG repeats. Patients 3: A 17 years-old-venezuelan man presented
at age of 15 loss of balance and gait disorder associated with dysar-
tria and decreased visual acuity with progressive worsening of symp-
toms. His father and his grandmother had the same symptons. Neuro-
logical examination showed dysarthria, severe slow saccades, bilat-
eral horizontal nystagmus with macular atrophy, Brisk reflexes and
moderate gait ataxia. MRI imaging showed cerebellar atrophy.
Genetic analysis showed 59 CAG repeats. EMG demostrated axonal
neuropathy. Patients 4: A 30 years-old- Venezuelan man who pre-
sented at age 25 progressive loss of balance and gait disorders and
decreased visual acuity in the following 2 years. Family history was
positive. Neurological examination showed dysarthria, severe gait
ataxia, brisk reflexes and macular degeneration. Brain MRI revelead
moderate cerebellar atrophy. Genetic analysis showed 64 CAG
repeats.

Conclusions: We report 4 Venezuelan patients with the SCA 7
mutation belong to 4 different families. All patients showed variable
neurological signs with progressive macular degeneration wich is the
clinical characteristic of SCA type 7.

Tu-5

Clinical characterization of a Venezuelan family with
spinocerebellar ataxia type 10
M. Gallardo, A. Soto (Caracas, Venezuela)

Objective: To describe the clinical characteristic of a Venezuelan
Family with Spinocerebellar Ataxia Type 10.

Background: Spinocerebellar ataxia type 10 (SCA 10) is an auto-
somal dominant neurodegenerative disease characterized by ataxia
and epilepsy caused by an unstable ATTCT pentanucleotide repeat in
intron 9 of the SCA 10 gene on chromosome 22.

Methods: We studied a patient with SCA10 and his family, which
included five affected members of a 3 generation Venezuelan kin-
dred. Detailed clinical history was taken. Physical examination and
routine laboratory test were performed. Magnetic resonance imaging
of the brain, electroencephalography, nerve conduction studies,
genetics study and neuropsychological test were also performed on
the affected patient.

Results: The patient is a 30 years old Venezuelan man who devel-
oped epilepsy at age 14 years, presenting complex partial seizures
and secondary generalized tonic-clonic seizures. When the patient
was 20 years old, he complained of walking problems with unbal-
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anced gait that increased progressively. He later complained of dysar-
thia. On clinical examination, dysmetria was present in the upper
limbs. He had severe difficulty for walking. Cognitive dysfunction
was observed and Minimental test was 19/30. Cranial nerves exami-
nation was normal except for pathological nistagmus and decreased
saccadic velocity. The MRI showed brain stem atrophy and cerebel-
lar atrophy. Molecular testing on this patient showed an expansion of
4400 ATTCT repeats at the SCA/0 locus. Family members affected
included the father, grandmother, uncle with progressive ataxia and
epilepsy and a female cousin which first clinical manifestation was
head tremor followed 5 years later by ataxia and no history of epi-
lepsy.

Conclusions: We report the first Venezuelan family with Spinocer-
ebellar Ataxia type 10 with large expansion ATTCT repeats at the
SCAI0 locus. SCA Type 10 has been described previously only in
Mexican and Brazilian families. The clinical characterization of the
Venezuelan family here described presents similarities to the Mexi-
can Families regarding the present of epilepsy and ataxia and is dif-
ferent of the Brazilian Families where ataxia is more frequent and
epilepsy is less frequently observed.

Tu-6

A clinico-pathological report of SCA17 associated with a
heterozygote small trinucleotide expansion
G. Garraux, G. Moonen, D. Manuel (Liege, Belgium)

Objective: We report the clinical and neuropathological features
of a patient with spinocerebellar ataxia type 17.

Background: SCA17 is caused by the expansion of a CAG/CAA
repeat within the TATA-box binding protein (TBP) gene on chromo-
some 6. Although it is still debated, results from several studies sug-
gest that the threshold for pathological expansions varies from 43 to
45 repeats. To our knowledge, neuropathological features of SCA17
have been described in only six patients so far.

Results: The patient’s neurological history started at age 32 by
an unsteady, broad-based, ataxic gait. Neurological impairment
gradually worsened over years and she later developed chorea, de-
mentia and generalized tonico-clonic epileptic seizures. Family his-
tory revealed ataxia and cognitive deterioration in her mother and
one of her sister but detailed clinical features are lacking. On
admission at our clinic, the patient was bedridden and showed signs
of chorea and severe dementia. Brain atrophy was diffuse and
severe on MRI. Cerebral glucose metabolism measured using posi-
tron emission tomography was markedly decreased in all areas
including the basal ganglia, cerebral cortex and cerebellum. After
ruling out Huntington’s disease by genetic testing, the patient was
found to carry a heterozygote expansion of CAG/CAA repeats (45/
38) in the TBP gene, leading to a diagnosis of SCA17. The patient
died several months later from a bronchopneumonia at age 57. Neu-
ropathological features were in keeping with those previously
described. We observed diffuse brain atrophy, which was particu-
larly severe in the cerebellum. In cerebral cortex, microscopic
changes were most severe in the motor cortex and primary and sec-
ondary visual areas. Hippocampus and entorhinal cortex appeared
normal. In the striatum, vacuolar changes, neuronal loss and gliosis
were severe and predominated in the caudate nucleus and the poste-
rior putamen. The cerebellar cortex showed a profound depletion of
Purkinje cells with prominent Bergman glia and severe astrocytosis
of the white matter. Immunohistochemistry demonstrated the char-
acteristic neuronal nuclear inclusions positive for ubiquitine, poly-
glutamine and TBP.

Conclusions: This clinico-pathological report adds to the existing
literature suggesting that the size of the pathological repeats has a
limited influence on the course of SCA17.



Tu-7

Inter-disciplinary therapy assessment and intervention in ataxia:
Current clinical model and case study

P. Giunti, M.J. Loucas, J.L. Hurford, C.A. Peplow, B. Taylor,

H. Wilkinson (London, United Kingdom)

Objective: 1) To describe the model of inter-disciplinary therapy
(IDT) clinic currently provided at the Ataxia Centre at NHNN and 2)
to provide an illustration of intervention through a case-study of an
individual with SCAG6.

Background: Research has shown that disease management
through an integrated IDT model has positive outcomes for individu-
als with long term conditions (NSF for LTC Dept of Health 2005). A
specialist ataxia IDT clinic was established in 2007, comprising an
occupational therapist (OT), physiotherapist (PT) and speech and lan-
guage therapist (SLT), as well as the Consultant neurologist. This is
the first ataxia IDT model in the UK.

Methods: The clinic process was systematically described and a 6
month audit extracted data on the following: number of referrals into
the clinic; the subsequent interventions recommended; location of
direct therapy delivered i.e. tertiary or community services. An in-
depth case study is used to illustrate the clinic process, using retro-
spective baseline and outcome measures, and feedback from the
patient collected through structured interview and questionnaire.

Results: Audit of referrals will show: the proportion of the consul-
tant caseload referred to the IDT clinic; numbers of patients assessed
at the tertiary level IDT; percentage of cases in which IDT interven-
tion (PT, OT and/or SLT) was recommended and proportion of ther-
apy delivered through local services or by IDT members as part of
their therapy caseload. The case example will demonstrate the out-
comes of the service model and of the specific interventions and the
effect on quality of life for the individual.

Conclusions: The review of the IDT clinic will demonstrate how
a specialist therapy service for patients with ataxia operates within a
tertiary centre and supports on-going care through a combination of
specialist and community intervention. The holistic nature of the
clinic enables core signs and symptoms, such as fatigue, to be man-
aged consistently, and so more effectively, across therapy disciplines.
More data on patient experience is needed to investigate further the
added-value of the IDT clinic.

Tu-8

restless legs syndrome and sleep disturbance in Friedreich ataxia
B. Hogl, S. Hering, B. Frauscher, V. Gschliesser, W. Poewe,
S.M. Boesch (Innsbruck, Austria)

Objective: Friedreich Ataxia (FA) is the most common type of he-
reditary ataxia. Based on patients complaints about sleep disturbance
and pathophysiological considerations we systematically assessed
sleep history and polysomnography in FA.

Background: Frataxin deficiency due to a GAA expansion in the
first intron of chromosome 9 results in intra-mitochondrial iron accu-
mulation. Its main features include progressive spinocerebellar ataxia,
peripheral neuropathy, diabetes mellitus and hypertrophic cardiomy-
opathy.

Methods: Sixteen consecutive FA patients (10 men, 6 women;
mean age, 35.4*11.1 years) with a mean FA duration of 16.5+7.0
years were included and underwent a standardized protocol including
a detailed sleep history and polysomnographic recordings.

Results: Eight out of 16 patients were diagnosed with restless legs
syndrome (RLS). In 7 patients, RLS onset was after the onset of FA.
FA patients with RLS had significant lower ferritin levels than FA
patients without RLS (76.3%+56.0 vs. 176.3=100.7; P=0.039). In
polysomnography, all patients had a period leg movement (PLM)
index > 15/h during wakefulness, 7 of them also during sleep. An
inverse correlation between ferritin levels and PLMW indices was
found (rho 0.538, P=0.039).
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Conclusions: RLS and PLM are common in FA. Their frequency
in this primarily spinal ataxia may strengthen the view of a substan-
tial role of spinal sensorimotor integration in the pathophysiology of
RLS and PLM. Moreover, ferritin levels appear to correlate with
both RLS and PLM during wakefulness in FA, pointing to an addi-
tional supraspinal trigger in both conditions.

Tu-9

Transcranial sonography in Friedreich’s ataxia reveals
hypoechogenicity of the substantia nigra

S. Hering, H. Stockner, M. Sojer, C. Schmidauer, W. Poewe,

S. Boesch (Innsbruck, Austria)

Objective: Given the possibility of a systemic mitochondrial
defect in Friedreich’s Ataxia (FRDA), the present pilot study was
performed to determine whether transcranial sonography (TCD)
detects altered echogenicity in the substantia nigra (SN).

Background: FRDA is a recessive neurodegenerative disorder
which is caused by a loss of function mutation in the X25 gene lead-
ing to a reduced expression of the gene product Frataxin. Loss of
Frataxin results in mitochondrial dysfunction and cellular iron accu-
mulation. Autopsy studies in FRDA have revealed iron accumulation
in the heart and brain. TCS studies have shown altered echogenicity
in SN in several neurological disease.

Methods: TCS of the SN of 12 clinical and genetic definite
FRDA patients were compared to 25 age and sex-matched controls.
FRDA patients (5 female, 7 male) had a mean onset of disease at the
age of 20 years (20-54). Their mean disease duration was 15.5 years.
All FDRA patients showed triplet repeat extension on chromosome 9
(range 250-1000, mean 422 = 199). Ataxia scores ranged from 12 to
34 (mean 20.75 * 6.0). TCS was performed from both sides using
the temporal approach. Hyperechogenic areas of both sides were ana-
lyzed separately, and a sum-area for both sides was calculated.

Results: Areas of echogenicity in the SN did show significant dif-
ferences between FRDA patients and controls (P = 0.03). The preva-
lence of SN hypoechogenicity in FRDA patients was 33.3% com-
pared to 8% in healthy control subjects (P = 0.02). There was no
significant sex difference in echogenicity in any group. Neither did
repeat length, age at onset nor disease duration correlate with the
extension of SN echogenicity.

Conclusions: We found echogenicity in the SN of patients to be
significantly lower compared to age-matched normal control subjects.
Although the reason for altered ultrasound echogenicity in the area
of SN in FRDA remains elusive, a distinct subcellular iron compart-
mentalization due to dysfunctional intracellular iron transport may be
discussed.

Tu-10

The wide clinical spectrum and nigrostriatal dopaminergic
damage in spinocerebellar ataxia type 6

J.-M. Kim, J.-Y. Lee, HJ. Kim, J.S. Kim, Y.K. Kim, S.S. Park,

S.E. Kim, B.S. Jeon (Seongnam, Korea)

Objective: To examine the presence of nigrostriatal dopaminergic
system derangement in spinocerebellar ataxia type 6 (SCAG).

Background: SCA6 manifests a wide-spectrum of non-cerebellar
system involvements, including parkinsonism. However, the cause of
parkinsonism is unknown.

Methods: Eight patients with SCA6 who underwent a regular fol-
low-up for at least 2 years participated in this study. A detailed neu-
rological examination was performed and striatal dopamine trans-
porter (DAT) was evaluated using [*™Tc]-TRODAT-1 SPECT.

Results: The main clinical feature of SCA6 was cerebellar ataxia
with impaired eye movements. However, a wide-spectrum of non-
cerebellar system involvements, such as dysfunctions of the auto-
nomic nervous system, pyramidal and extrapyramidal signs, was also
observed. In two patients, mild bradykinesia was noted, and one of
these patients was administered |-dopa without benefit. [**™Tc]—
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TRODAT-1 SPECT showed that in a patient manifesting mild brady-
kinesia (CAG repeats 13/22), DAT density was reduced to the Par-
kinson’s disease (PD) range with a rostrocaudal gradient typical of
PD. The other patient with bradykinesia (12/25) had mildly decreased
[*’™Tc]-TRODAT-1 uptake. Of the four patients without extrapyra-
midal signs, three (12/22, 11/25, 17/22) showed mild to severe reduc-
tion of DAT density, and one (13/22) had a normal binding.

Conclusions: This study shows that SCA6 has a heterogeneous
degree of the nigrostriatal dopaminergic system derangement. Two
patients manifested mild bradykinesia, emphasizing the need to
screen SCAG6 even in patients with progressive ataxia and parkinson-
ism. Further histopathological studies would be helpful to determine
the degree and pathogenesis of nigrostriatal dopaminergic damage in
SCAG.

Tu-11

Spinocerebellar ataxia 14: Study of a Norwegian family with a
novel mutation in exon 5 in the PRKCG gene

J. Koht, G. Stevanin, E. Mundwiller, A. Durr, A. Brice,

C.M.E. Tallaksen (Paris, France)

Objective: To find the genotype in a Norwegian family with dom-
inant ataxia.

Background: Spinocerebellar ataxia type 14 is an autosomal domi-
nant neurodegenerative disorder characterized by a mild and slowly
progressive form of cerebellar ataxia. Additional symptoms and signs
such as myoclonus, spasticity, hyperreflexia, dystonia, tremor and cog-
nitive decline are reported. The disorder is described as rare, represent-
ing 1.5% of the French dominant ataxia families and 4% of the Dutch
dominant ataxia families. Age of onset is reported highly variable
from early childhood to the sixth decade of life. SCA14 is caused by
mutations in the PRKCG gene on chromosome 19q13.4, which is
composed of 18 exons and encodes protein kinase C gamma, a protein
expressed in the brain and particularly in the Purkinje cells.

Methods: We studied a five-generation family of Norwegian
ancestry with ten affected family members. All affected and 17
healthy members were examined. Pathological expansions in the
SCA 1, 2,3,6,7 and 8 genes were excluded. Haplotyping using micro-
satellite markers on chromosome 19q was used to test linkage to the
SCA13 and SCA14 loci. The PRKCG gene (exons 1,2,3,4,5 and 10)
were then sequenced.

Results: After a mean disease duration of 18.5 years +/- 12 years
(range: 4 to 35 years) all 10 affected subjects displayed a slowly pro-
gressive cerebellar syndrome that included gait and limb ataxia,
slight dysarthria and saccade slowing. Age at onset ranged from 10
to 45 years with a mean of 22.4 years +/- 12 years. All, but the old-
est one, aged 70, walked unaided. Genetic studies revealed a C to A
missense mutation altering Histidine to a Glutamine at codon 139.
The mutation is located in the cystein rich cys2 C1 regulatory do-
main, a highly conserved region in the gene. The mutation com-
pletely co-segregated with the affected family members, and was nei-
ther seen in other healthy family members nor in 288 control chro-
mosomes.

Conclusions: We here report a new mutation in the PRKCG gene
and the first Scandinavian family with SCA14. This new mutation
causes a mild ataxia with pyramidal signs in our family.

Tu-12

The Cuban pathological CAG mutation causing SCA2 was
introduced by Hispanics and probably originated between
1408CE and 1733CE in the Cuban population

J.M. Laffita-Mesa, L. Velazquez-Perez, G. Auburger, S. Gispert,

L. Pena-Serrano (Holguin, Cuba)

Objective: 1) To determine genetic similarity around of CAG
repeat in Cuban SCA2 pedigrees. 2) To gain insights in the muta-
tional history of SCA2 in Cuba by using chronologic and molecular
approaches.
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Background: Till date several hypotheses have been proposed to
trace the origin of SCA2 in Cuba. De novo mutation (Cuban origin)
and the founder effect (Hispanic origin) are the more alluded explan-
ations to explain the origin of SCA2 in Cuba.

Methods: We performed CAG repeat size determination by gene
sequencing and haplotype analysis by using microsatellites markers
in families with SCA2 from the homogeneous Cuban population.
Availability of sequence and haplotypic data in this sample enable us
to determine the probably Age when SCA2 mutation arose in Cuba.

Results: STR haplotypes from SCA2 famillies are very homogene-
ous, with sparse famillies and individuals showing rare haplotypes.
Our calculations based on DMLE+2.3, using 6 STR spanning a
region of 3 ¢cM with growth rate 0.45-fold per generation, estimated
that this mutation originated around 392 years ago, showing a clear
picture of a recent mutation origin at about 15.68 generations ago
(95% Confidence Interval, 10.23 to 24.56 generations). This 392 year
range places the arrivement of SCA2 mutation at 1615CE in the pe-
riod (1408CE-1733CE) with the foundation important villes by His-
panics at western region of Cuba and out of the slavery introduction.

Conclusions: The importance of estimating age of mutation
revolves around the conditions and life style by which SCA2 was
fixed and reached the tremendous prevalence in our region.

Tu-13

Loss of CAA interruption in large normal alleles ATX2 is a risk
factor to SCA2 gene instability: A haplotype and sequence based
study in large Cuban Kindreds

J.M. Laffita-Mesa, L. Veldzquez-Perez, G. Auburger, S. Gispert,

G. Sanchez, J. Santiago, R. Rodriguez (Holguin, Cuba)

Objective: 1) To decipher the mechanism predisposing to SCA2
locus instability. 2) To identify other factor than CAG predisposing
to SCA2.

Background: In Holguin, Cuba, SCA2 reach the highest concen-
tration (43/100,000 people) at worldwide scale. CAA loss linked to
certain haplotypes in large alleles can be a predisposing factor for
expanded alleles in Cuba.

Methods: We carried out haplotypes and CAG sequence studies in
13 SCA2 pedigrees and 89 controls (n=132 chromosomes) using 6
microsatellite markers —STR- surrounding the mutant CAG.

Results: Strong linkage disequilibrium (LD) between SCA2 muta-
tion and some STR alleles were found. CAG sequence analysis
revealed new large alleles 30-31 CAG. These alleles were either pure
or lacked the most proximal 5' CAA interruption and were overrepre-
sented respecting other alleles. We found strong association
(p=0.0070) between allele 4 at D12S1672 marker and 22 CAG allele
lacking 5’CAA (configuration 13+8). Alleles with CAG different of
22 repeat, and lacked of CAA interspersion were strongly associated
(p=0.0000) with allele 4 of STR and the haplotype (3-3-4)
(p=0.0013). Further tests narrowed this group to the 29-31 CAG
range, showing association (p=0.0063) only with the haplotype 3-3-4
at DI251332-D121672-D12S1333. Alleles with 29-31 CAG were
unstable at somatic level (No. peaks = 3*0.18SEM, range 3-8
peaks) contrasting to stable chromosomes (No. peaks = 1%0.18
SEM, range 1-2 peaks) in our kindreds.

Conclusions: Large alleles are the principal source of SCA2
expansion. Somatic mosaicism in normal alleles is a valuable predic-
tor to determine predisposition to genetic instabilities.

Tu-392

Fahr’s syndrome as a late manifestation of hypoparathyroidism
secondary to subtotal thyroidectomy

N.F. Bernardo, R.A. Kruschewsky, M.N.C. Pereira, I.B.M. Barreto,
A.S. Andrade-Filho (Salvador, Bahia, Brazil)

Objective: To report a case of a patient who underwent subtotal
thyroidectomy 13 years ago, presenting, about a year ago, compatible



symptoms of Fahr’s Syndrome secondary to hypoparathyroidism after
subtotal thyroidectomy.

Background: Fahr’s Syndrome is clinically translated into calcium
deposit in brain parenchyma, particularly in basal nuclei, dentate nu-
cleus and cerebellar cortex, leading to clinical manifestations such as
seizures, muscular stiffness and dementia. Endocrine alterations may
be involved in its genesis, mainly metabolic disturbs of calcium.

Methods: Case report.

Results: Patient, female, 67 years, with a complaint of difficulty
to walk for about one year and seizures — generalized tonic-clonic
seizures, and the last episode, two months before the assessment on
our service. Concomitantly, she presented joint stiffness and slowed
movements. Medical history of subtotal thyroidectomy 13 years ago,
in use of levothyroxine 200 mcg/day. General physical examination
revealed bradikinesia, muscular stiffness, predominantly distal, sym-
metric, low to moderate intensity; mini mental state examination 28/
30, lost points in attention and calculation. Complementary tests: nor-
mal haemogram; Albumin: 3.7g/dl; Urea: 37 mg/dl; Creatinine: 1.1
mg/dl; AST: 76 U/l, ALT: 68 U/l; Fasting plasma glucose: 91 mg/dl;
Sodium: 139 mEq/l; Potassium: 3.8 mEq/l; Calcium: 7.4 mg/dl; Mag-
nesium: 1.2 mg/dl; Phosphorus: 8.5 mg/dl; PTH: 3.0 pg/ml; euthyroi-
dic at the moment; EEG: diffuse paroxysmal activity; CT scan: sym-
metric diffuse calcifications, predominance in dentate nuclei, basal
nuclei, occipital lobe and corona radiata. We have started calcium
and vitamin D3, and anticonvulsant therapy. After six months, she
remained with no seizures and normalized EEG.

Conclusions: Isolate cases of hypoparathyroidism after surgery are
considered rare, particularly when compared to idiopathic ones, since
the assessment of patient in postoperative period allows recognizing
hypocalcaemia and its correction appears to prevent calcification.

Tu-393

Cerebrovascular accident in parietal lobe leading to voluntary
movement disorders — Parietal ataxia

N.F. Bernardo, R.A. Kruschewsky, M.N.C. Pereira, I.B.M. Barreto
(Salvador, Bahia, Brazil)

Objective: To describe a case of acute sensitive hemiataxia after
ischemic CVA involving parietal lobe and stress the importance of
the knowledge of those motor presentations in lesions of this region.

Background: Critchley, in 1953, and Denny-Brown and Cham-
bers, in 1958, have already listed ataxia as a motor manifestation in
parietal lobe injuries, sub-dividing it in two groups: sensitive and
pseudocerebellar. Ghika and cols., in a prospective study of 32
patients in acute stage of cerebrovascular accident located only in pa-
rietal lobe, have found 75% of incidence of ataxia (70% sensitive
and 5% pseudocerebellar), being the groups dependant on the areas
primarily damaged for ischemia, stressing correlation between
chronic lesions and the sensitive pattern.

Methods: Case report.

Results: Patient, female, 55 years, hypertensive, dyslipidemic,
tabagist, presented, in 2005, an episode of right faciobrachiocrural
hemiparesis, associated to ipsilateral disproportionate hemiparesis,
with regression of motor impairment until its complete restitution in
a few days, as well as the paresthesic complaints. Since then, she has
presented frequent falls, mainly at the twilight, referring balance dis-
turb when she closed her eyes; gait disorder, with preponderant sup-
port in heels. Neurological examination revealed preserved superior
mental functions, clock test normal, right kinetic-postural sensitivity
impairment, right vibration sensitivity deficit, dysmetria on the right
side, with visual correction in finger-to-nose test; anomalies at local-
ization and direct tactile discrimination; astereognosis in right hand;
no protopathic sensitivity impairment; preserved diadochokinesis.
Axial Computed Scan (CT) of the brain revealed hypodensity in left
parietal area, compatible with post-central gyrus. Syndromic diagno-
sis of right sensitive hemiataxia. Laboratory tests to other causes of
sensitive ataxia all negative (VDRL, polyneuropathies, diabetes, vita-
min B12 dosage, etc).
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Conclusions: This case is important to highlight an unusual pre-
sentation of a common neurovascular pathology and bring to discus-
sion the motor impairment of parietal lobe.

We-1

Spinocerebellar variant of adrenoleukodystrophy with a novel
ABCD1 gene mutation
J.-Y. Li, C.-C. Hsu, C.-R. Tsai (Kaohsiung, Taiwan)

Objective: To describe a novel ABCDI1 gene mutation in a patient
with X-linked adrenoleukodystrophy (ALD) presenting as adult-onset
spinocerebellar ataxia.

Background: X-linked ALD is a genetic disorder caused by a
defect in the gene ABCDI1, which mapped to Xq28 and codes for a
peroxisomal membrane protein that is a member of the ATP-binding
cassette transporter superfamily. The genetic defect results in defec-
tive peroxisomal -oxidation and the accumulation in all tissues of
saturated very long chain fatty acids (VLCFAs). Childhood cerebral
ALD and adrenomyeloneuropathy, the two most common pheno-
types, accounts for 70-80% of patients. Clinical presentation as
spinocerebellar ataxia has been reported rarely.

Methods: A 37-year-old man has been suffered from progressive
gait unsteadiness since age 28. On neurological examination, there
was a mild dysarthria, and limb and gait ataxia. He also revealed
generalized hyperreflexia, extensor plantar responses, and spastic par-
aparesis. There was no somatic or cortical sensory loss.

Results: His brain T2-weighted magnetic resonance imaging
showed hypersignal lesions in the bilateral areas extending from the

ABCD1 c.2245delA

CCCGCATGTTCTCCACAGGTG AG

Patient

CCCGCATGTTCTACCACAGG TG &G

Normal

FIG. 1 (We-1).
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posterior limbs of internal capsule to the cerebral peduncles, and
mild cerebellar atrophy. MRI of spine revealed mild atrophy of upper
cervical cord. Laboratory examinations showed normal plasma con-
centrations of cortisol and ACTH. Biochemical studies revealed ele-
vated plasma VLCFA (C24/C22= 0.9469, C26/C22= 0.0425). His
mother does not have any clinical abnormalities or elevated
VLCFA. Direct sequencing for the ABCD1 gene of the patient and
his mother revealed a deletion of 1 base pair in exon 8§ at nucleotide
position 2245 (2245delA) in the ABCDI gene.

Conclusions: Spinocerebellar ataxia is an unusual manifestation in
an adult with X-linked ALD. It is important to consider X-ALD as a
differential diagnosis in patients with spinocerebellar ataxia. The
2245delA mutation is first reported in patients with spinocerebellar
variant of X-ALD.

We-2

Safety and tolerability study of lithium carbonate in
spinocerebellar ataxia type 1 (SCA1) patients

G.J. Lopez, E. Considine, B. McElroy, D. Haubenberger, A. Razzook,
H. Zoghbi, M. Hallett (Bethesda, Maryland)

Objective: Ongoing pilot study to determine lithium carbonate
safety, tolerability and side effect profile in patients with SCAL.

Background: SCAI is an autosomal dominant neurological disor-
der caused by a trinucleotide repeat expansion encoding glutamine in
the ataxin-1 gene. The neurological disorder results from degenera-
tion of neurons in the cerebellum, spinal cord and brainstem resulting
in progressive ataxia and loss of muscle coordination and strength.
Lithium carbonate is a mood stabilizer that has been reported to
show neuroprotective effects in a variety of disease models, including
the SCA1 knock-in mouse model.

Methods: Currently, 7 patients with molecularly diagnosed SCA1
have been enrolled and evaluated at the National Institutes of Health
Clinical Center during lithium carbonate titration, while on lithium
therapy for 3 months, and one month after discontinuation of lithium.
Safety measures have included laboratory parameters, EKG, balance/
ataxia rating scales, tremor evaluation and cognitive measures.

Results: Of the 7 subjects enrolled, 3 have completed the study,
while the remaining 4 are at different phases of the protocol. Our
end-point for the study will be the completion of 10 subjects. All
subjects thus far have tolerated lithium carbonate without significant
systemic side effects or worsening of symptoms.

Conclusions: Our preliminary experience suggests that lithium
carbonate appears to be tolerated safely in this patient population.
Further studies are necessary to evaluate efficacy.

We-3

Sleep pathology characterization in presymptomatic relatives of
the SCA2

V.-P. Luis, R.-L. Roberto, C.-O. Nalia, G. Sanchez-Cruz,

G.-P. Lourdes, G.-Z. Yanetza, H.-V. Reyes, A.-R. Raul,

T.-P. Cira (Holguin, Cuba)

Objective: To characterize the sleep pathology in SCA2 presymp-
tomatic relatives by polysomnographic recording and to evaluate its
relation with the molecular features of the disease.

Background: The SCA2 has a prevalence of 42 per 100,000
inhabitants in Holguin province, which is the highest one reported
worldwide. The sleep disorders are common complaints of SCA2
patients and their relatives, fundamentally towards the final stages of
the disease.

Methods: Thirty six genetically confirmed SCA2 presymptomatics
relatives and sex-and age-matched healthy controls were studied by
two all-night video polysomnographies, Multiple Sleep Latency Test
(MSLT) and sleep interviews. The polyglutamine expansion size
were obtained in all subjects.

Results: Almost all presymptomatics reported good subjective
sleep quality and negated incidents of REM behavior disorders
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(RBD). Nevertheless, REM sleep was abnormal in 60% of the pre-
symptomatics relatives. The most striking and consistent pathology
of REM sleep was its significant reduction in relation to the control
group. The mean Epworth scores was not significantly different from
healthy controls, which were supported by the results of
MSLT. Other PSG abnormalities were decrease of REM density,
increase of arousal index and significant reduction of sleep efficiency.
Regression analysis showed a significant influences of time to mani-
festation on sleep efficiency (r=0.53, p=0.001). There was not corre-
lation between CAG repeat and any sleep parameter. The mean
Epworth scores of presymptomatics were not significantly different
from healthy controls, which were supported by the results of MSLT.

Conclusions: The early and progressive REM sleep reduction can
be associated with the pons, nigrostriatal and thalamic degeneration.
This is the first clinical and polysomnographic characterization of



sleep disorders in a large population of SCA2 presymptomatics.
Thus, REM pathology is a sensitive SCA2 endophenotype, reflecting
early brainstem degeneration and preceding ataxia manifestation.
Velazquez-Perez Luis. Spinocerebellar Ataxia Type 2. Neurophysio-
logical Features for the diagnoses, prognoses and evolution of the
disease. Ed. Holguin. 2008. 2nd Edition, (Printed in Colombia).

We-4

A need for global networking to clarify phenotypic dilemma in
hereditary ataxias: An overview from clinicogenetic analysis of
SCA families of Indian origin

F. Mohammed, V. Scaria, I. Singh, B. Natt, A. Srivastava,

M. Mukerji (New Delhi, India)

Objective: 1) Creation of locus specific disease database of SCAs
for G2P 2) Study of prevailing clinical and genetic variations in dif-
ferent SCAs in India for accurate clinical characterization.

Background: Spinocerebellar ataxias constitute a group of disor-
ders majority of which are dominantly or recessively inherited e.g.
SCA (1-29), DRPLA and FRDA. The remaining SCAs are linked to
mitochondrial mutations or sporadic group (MSA). Molecular analy-
sis has allowed diagnosis and classification of SCAs but their grow-
ing number and widely prevalent phenotypic heterogeneity have ren-
dered confusion in genetic investigations. Identification of new loci
would facilitate elucidation of the pathological events behind these
incurable disorders.

Methods: We looked for genetic and symptomatic variability in
530 families of SCAs (familial and sporadic cases). Genetic screen-
ing was carried out for SCA1-3, SCA6-8, SCA11-12, SCA17, FRDA
and DRPLA. Molecular analysis for other known disease is underway
i.e. SCAS, SCA14, FXTAS etc.

Results: 43% of the total no. of patients was characterized to 6 known
SCA types. SCA2 has the highest prevalence followed by SCA12 in India.
Among 300 uncharacterized cases 20% were familial and rest were sporadic
manifesting the phenotype of ADCA category, multiple system atrophy etc.
SCA6, SCA8, DRPLA&SCAT11 were not observed in any of the families.
Clinically we observed wide amount of heterogeneity w.r.t. each subtype
which often misleads in diagnosing and patient management. In order to
facilitate, reporting & awareness of observed phenotypic variability we have
created one of the largest LSDB (SCA-LSVD) which houses clinical and
genotypic information pertaining to the various SCA loci of patients from
more than 500 families across India.

Conclusions: Research in SCAs requires systematic multinational
reporting of new variants and clinical abnormalities observed across the
world at single platform. SCA-LSVD would be a very useful starting point
for understanding the molecular correlates of phenotypes in ataxia.

We-5

Molecular analysis of Friedreich’s ataxia (FRDA) mutation in
Indian families: Evidence for common founder

1.S. Mudila, F. Mohammed, A.K. Srivastava, M. Mukerji,

M.V. Padma, S. Jain, M. Bihari (New Delhi, Delhi, India)

Objective: To trace founder chromosome of expanded GAA allele
at Friedreich’s Ataxia locus in Indian population.

Background: FRDA is a progressive recessive ataxia caused by
expansion of GAA repeats in the range of 600 to 1200 in the intron
1 of frataxin gene, while normal individuals are restricted to a thresh-
old which varies in length from 7-16.

Methods: For haplotype we studied 23 patients of north Indian
and 8 patients of south Indian origin. 250 unrelated ethnically
matched controls from both the population were also recruited for
the study. The families though inhabitants of diverse geographical
regions were of Indo-European (IE)and Dravidian origin (Indian Ge-
nome Variation Consortium). For analysis 5 tag SNPs were derived
from CEU population spanning the region 165 kb around GAA
repeats, which also include three SNPs (CS2- rs2871223; ITR3-
rs3829062; FADI — rs11145465) which have earlier been reported to
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be associated with GAA expanded alleles in the French population as
well as few East Indian families.

Results: Haplotype analysis using 5 SNPs revealed that haplotype
AGCCC is associated with 50% and 62.5% of expanded GAA allele
in north and south Indian population respectively, similar haplotype
is observed with majority of large normal alleles (LN) allele in both
the populations. We observed 4 SNPs rs11145465, rs7861997,
rs11145326 and rs3829062 significantly associated (p<10) with
expanded as well as LN allele in both north and south Indian popula-
tion, whereas rs2871223 (CS2) is found to be significantly associated
with FRDA families of north Indian origin only. The SNPs
rs11145465, rs3829062 and rs2871223 have been significantly associ-
ated with expanded alleles in French population. The frequency of
LNs is 17% in French population and we observed frequency of LNs
to be 6.6% in the north Indian and 9.8% in the south Indian popula-
tion.

Conclusions: This suggests that majority of the expanded alleles
have similar haplotype background suggesting the presence of com-
mon founder. FRDA mutation predates divergence of European and
Indian populations of Indo-European origin and comparatively lower
frequency of LNs in Indian population suggest the differences in
prevalence of FRDA between two populations.

We-6

Dysarthria in Friedreich’s ataxia
J.E. Folker, B.E. Murdoch, L.M. Cahill, A.P. Vogel, M.B. Delatycki,
L.A. Corben (Brisbane, QLD, Australia)

Objective: To provide a comprehensive description of the percep-
tual speech dimensions, speech intelligibility and dysarthria severity
of a group of 38 individuals diagnosed with Friedreich’s ataxia
(FRDA).

Background: FRDA, a neurodegenerative spinocerebellar disorder,
is the most common hereditary ataxia. Its major clinical features are
progressive ataxia, dysarthria, scoliosis and cardiomyopathy. The
dysarthria associated with FRDA has been described as prominently
ataxic in nature with mixed spastic components also commonly pre-
senting.

Methods: The study included 38 individuals (21 female, 17 male)
with a confirmed diagnosis of FRDA. A group of 20 non-neurologi-
cally impaired individuals, matched for age and gender, served as
controls. A speech sample was obtained from each participant and
the Assessment of Intelligibility of Dysarthria Speech was adminis-
tered. Two qualified speech-language pathologists perceptually ana-
lysed each speech sample, rating 30 different dimensions of speech
and classifying the dysarthria type and severity.

Results: All FRDA participants presented with dysarthria with
severities ranging from mild to moderate. Correlation analysis indi-
cated a relationship between dysarthria severity and disease duration.
Disturbances were evident across all subsystems of speech with pros-
ody the most prominently affected. A range of pure and mixed dys-
arthria was described with a mixed spastic-ataxic type the most fre-
quently occurring.

Conclusions: The findings are indicative of the extensive and vari-
able neuropathologies that can be involved in the disease of FRDA.
A relationship between dysarthria severity and disease duration was
revealed, proposing that an investigation of speech over time may
provide an avenue to assist in the prediction of disease progression.

We-7

Articulatory disturbance in Friedreich’s ataxia: An electropalato-
graphic study

J.E. Folker, B.E. Murdoch, L.M. Cahill, M.B. Delatycki,

L.A. Corben, A.P. Vogel (Brisbane, QLD, Australia)

Objective: To use the instrumentation of electropalatography
(EPG) to investigate the spatial and temporal aspects of linguopalatal
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contact during consonant production in a group of individuals with
Friedreich’s Ataxia (FRDA).

Background: FRDA is an autosomal neurodegenerative disease
primarily affecting the spinocerebellar tracts, the corticospinal path-
ways and the dorsal columns. Clinical manifestation generally begins
in childhood, with the individual becoming wheelchair bound in early
adulthood and life expectancy being markedly reduced. Dysarthria
constitutes a core symptom of FRDA, presenting between 5 and
19 years post onset of disease. Perceptual and acoustic studies have
revealed an articulatory disturbance to be prominent in the dysarthria
associated with FRDA.

Methods: The subject group consisted of seven individuals, four
females and three males, with confirmation of FRDA. The mean age
of the group was 41.71 years (SD = 8.3) with an age range of 35 to
56 years. A group of 14 non-neurologically impaired adults served as
controls. The Reading EPG3 system was used to measure the amount
and pattern of linguopalatal contact at the point of maximum contact
and the consonant phase durations for an array of consonants, /t/, /l/,
/s/, /k/. All consonants were word initial position, within words of
CV and CVC construction, embedded into short sentences and
repeated aloud five times by each subjects while wearing an EPG
palate.

Results: The FRDA group exhibited normal spatial configurations
of linguopalatal contact. Temporal measures revealed significantly
prolonged closure phase durations for each consonant singleton, con-
tributing to longer consonant phase durations compared to the control
group.

Conclusions: The FRDA group demonstrated disturbances in artic-
ulatory timing while maintaining normal linguopalatal contact pat-
terns. The results are discussed in relation to the neuropathophysio-
logical effects of spinocerebellar degeneration on speech motor con-
trol systems.

We-8

Autosomal dominant ophthalmoplegia and ataxia in an Austrian
family carrying the SCA28 mutation

W. Nachbauer, S. Hering, D. Di Bella, F. Taroni, M. Schocke,

W. Poewe, S. Boesch (Innsbruck, Tirol, Austria)

Objective: We here report the first multigenerational Austrian
family carrying the spinocerebellar ataxia type 28 (SCA28) mutation.

Background: SCA28 is a novel form of autosomal dominant cere-
bellar ataxia and has recently been linked to chromosome 18p11.22-
ql1.2 in 2 Italian families.

Methods: The family consists of 8 subjects out of 3 generations.
Four affected family members were detected. Neurological work-up
was extensive in 2 affected sisters, especially in the index patient
who has been followed-up for more than 10 years. Clinical assess-
ment consisted of repeated evaluation including ataxia rating scales
such as the Scale for the Assessment and Rating of Ataxia (SARA),
magnetic resonance imaging (MRI), as well as neurophysiological
and neuropsychological testing. Genetic confirmation was obtained as
described by Cagnoli and co-workers (2006).

Results: In generation I family history revealed an affected male
person with predominant ophthalmoplegia and only mild cerebellar
ataxia. Ophthalmoplegia occurred in his forties while he was still
able to walk with a walking aid when he died at the age of sixty.
Two of his children, including the index patient, developed double
vision due to ophthalmoplegia and the need of surgical neuro-oph-
thalmologic intervention in their twenties. Gait ataxia remained mild,
but was more severe in the second affected generation. Dysarthria
and upper limb ataxia was slowly progressive reflected by SARA
score points of 14/40 after a disease duration of 25 years. Repeated
MRI revealed minimal progression of cerebellar atrophy. Neurophysi-
ology and neuropsychological assessments remained unremarkable.
Generation III consists of 4 young subjects in their twenties, one of
whom showed signs of oculomotor disturbance, but no ataxia and
was tested positive for SCA28.
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Conclusions: Clinically SCA28 is defined by predominant ophthal-
moplegia and slowly progressive cerebellar ataxia. In contrast to
recently reported Italian SCA28 families, we found earlier onset and
more severe course of the disease in generation II and III. Given the
clinical presentation of this SCA mutation, genetic testing for SCA28
in the case of the above described combination of symptoms may be
useful. Video of the index patient will be presented.

We-9

Genetic heterogeneity of SCA linked to chromosome 15?
I.N. Petrovic, A. Weissbach, A. Djarmati, K. Lohmann,

N. Dragasevic, C. Zuhlke, M. Svetel, C. Klein, V.S. Kostic
(Belgrade, Serbia)

Objective: Clinical and genetical description of new form of auto-
somal dominant spinocerebellar ataxia.

Background: Autosomal dominant spinocerebellar ataxias (SCAs)
are a clinically and genetically heterogeneous group of neurodegener-
ative disorders, characterized by degeneration of the cerebellum and
spinocerebellar tracts, variably combined with involvement of the
other neuronal systems. Hallmark features of all SCAs are a progres-
sive impairmant of muscular coordination of the extremities, dysarth-
ria and unsteadiness of gait, wich may be combined with additional
neurological signs.

Methods: We clinically and genetically investigated a Serbia fam-
ily (Family DII), four members of whom are affected with a novel
form of SCA. All affected and ten unaffected individual underwent a
standardized clinical interview and detailed neurlogical examination.
Repeat expansions were excluded in the genes causing SCAs 1-3, 6,
7, 10, 12, and 17. A genome-wide linkage analysis was performed
using more than 400 microsatellite markers, followed by sequence
analysis of two candidate genes in the linked region including the
recently identified SCA 11 gene (TTBK2) and SEMAG6D.

Results: All four affected family members had truncal and limb
ataxia combined with gaze-evoked nystagmus, dysarthria, tremor, py-
ramidal signs, a polyneuropathy, and urinary incontinence. In addi-
tion one affected member showed marked cognitive and psychiatric
signs, and two others showed depression. The mean age at onset was
20.3 (range 18-23 years). The mode of the inheritance was compati-
ble with autosomal dominant transmission with high penetrance. The
putative disease gene in this family was most likely mapped to a
region telomeric of D15S994 on chromosome 15q with a maximum
model-based multipoint LOD score of 1.80. This region also included
the TTBK2 gene that is associated with SCA 11. However, mutations
in this gene, as well as in another candidate gene on chromosome
15q, SEMAG6D, were exculuded.

Conclusions: Our findings suggest the presence of a second SCA
gene on chromosome 15q.

We-10

Using a simplified trail making test B to assess visuo-spatial and
sequencing abilities in hereditary spinocerebellar ataxias (SCA)
E. Pretegiani, G. Veneri, P. Federighi, N.R. Polizzotto, G. Cevenini,
F. Rosini, M.T. Dotti, A. Federico, A. Rufa (Siena, SI, Italy)

Objective: To assess visuo-spatial and sequencing abilities using a
simplified visual trial making test B (sTMTB) in patients with SCA2
compared to other hereditary cerebellar ataxias (hNSCA) and controls.

Background: While it is convincing that the cerebellum plays a
crucial role in the control of space-related behavior not only regulat-
ing the motor system but, also, participating in higher order cognitive
functions such as visuo-spatial processing, the modality of this con-
tribution has not yet been clearly established. SCA are a group of
inherited rare disorders due to cerebellar degeneration. In SCA?2 basal
ganglia, cerebral cortex, white matter and brainstem are also involved
determining impairment of eye movement control. The sequence of
fixations and saccades during visual exploration, as recorded by an



eye tracking system, is an useful and reproducible method to study
cognitive behavioral pattern.

Methods: Subjects were asked, in an eye tracking setting, to com-
plete a visual sequence of numbers and letters (sSTMTB) and to per-
form a pro-saccade and anti-saccade test. Patients also underwent a
neuropsychological evaluation. A quantitative analysis of saccadic
and common gaze quantification parameters was performed. Sequenc-
ing ability on sSTMTB was evaluated by respecting the sequence and
by analysis of fixations in each region of interest (ROI) and from a
ROI to another.

Results: On sTMTB number of explored ROI was significantly
higher in SCA2 and hSCA in respect to controls and correlated to
the correctness in sequencing (p<0.01). The number of fixations out
of ROI and their mean distance from ROI was higher in patients
than in normal subjects. No significant differences were found
between SCA2 and hSCA. The peak saccade velocity was reduced,
while the saccade duration was increased in pro and anti-saccade test
in SCA2 compared to hSCA or controls, no significant differences
were found between hSCA and controls.

Conclusions: Our findings show that SCA patients present a com-
mon visuo-spatial pattern of exploration and sequencing, which may
reflect a difficulty in building a visual map, confirming the crucial
role played by cerebellum in cognitive functions as visuo-spatial and
sequencing ability.

We-11

Saccadic movements in SCA2. From disorders to electro-
physiological biomarkers for genetic and clinical researchs

R.-L. Roberto, V.-P. Luis, C.-O. Nalia, S. Carola, A. Georg,

M.-M. Jacqueline, T.-P. Cira, G.-Z. Yanetza (Holguin, Cuba)

Objective: To characterize the saccadic abnormalities related to
SCAZ2 by electronystagmography; evaluate their correlation with dis-
ease duration, ataxia score and polyglutamine expansion.

Background: Saccadic eye movement is a rapid shift of eye posi-
tion to capture an object in the environment. Saccade pathology is a
common symptom of SCA2.

Methods: 107 SCA2 patients, 53 presymptomatics and 110 con-
trols were studied by electronystagmography to evaluate the maximal
saccade velocity (MSV), latency and deviation. For a longitudinal
study, 50 SCA2 patients and controls were followed during six years.

Results: SCA2 patients showed significant reduction of maximal
saccade velocity (MSV), prolonged latencies and hypometric sac-
cades to 600 predictable amplitude. Significant saccadic slowing, but
less severe than patients, was observed in presymptomatics. MSV
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was negatively correlated with the polyglutamine expansion in both
groups. In SCA2 patients, all saccadic abnormalities were signifi-
cantly accented along time. Compared with controls, the saccadic
slowing and hypometria showed a larger magnitude of progression
than latency prolongation.

Conclusions: Saccade velocity is the most important electrophysi-
ological research tool for the study of genetic determinants of SCA2.
The progression patterns of saccade slowing and hypometria appear
to be objective biomarkers that reflect the severity of neurodegenera-
tive process in the brainstem and cerebellum along time in SCA2
patients. This is the first electronystagmographical study carried out
in a large population of SCA2 patients and presymptomatic carriers.
Also it includes the first longitudinal study of saccadic abnormalities
in SCA2 patients. Those findings identify MSV as the most important
endophenotype for the estimation of SCA2 mutation size. Rodriguez-
Labrada R, Velazquez-Perez L, Siegfried C, et al. Saccadic move-
ments in SCA2: From disorders to electrophysiological biomarkers
for genetic and clinical research. Clin Neurophy 2008; 119(2):143—
177. Velazquez-Perez Luis, Sanchez-Cruz G, Canales Ochoa N, et.
Al. Electrophysiological Features in Patients and Presymptomatic
Relatives with Spinocerebellar Ataxia type 2. J Neurol Sci 2007,
263:158-164.

We-12

Ataxia with ophthalmoplegia and/or sensory neuropathy is
frequently caused by POLG mutations
C. Schulte, M. Synofzik, T. Gasser, L. Schols (Tubingen, Germany)

Objective: To analyse the indicative value of ophthalmoplegia and
sensory neuropathy for mutations in DNA polymerase gamma
(POLG).

Background: Genetic heterogeneity of ataxias is immense and
phenotypic characteristics indicating the responsible gene are highly
warranted to guide genetic analyses. Patients with sensory ataxic neu-
ropathy, dysarthria and/or dysphagia and ophthalmoparesis (SANDO)
have been reported to carry mutations in DNA polymerase gamma
(POLG).

Methods: A continuous series of 26 ataxia patients from 23 fami-
lies with either external ophthalmoplegia or sensory neuropathy were
screened for POLG mutations by direct sequencing. Patients with
common repeat expansion disorders (Friedreich ataxia, SCAI-3,
SCA6+7, SCA17) were excluded.

Results: Well-established POLG mutations were found in 11 of 23
index patients. All but two patients presented with recessive muta-
tions with A467T (5x) and W748S (5x) being most frequent. Two
novel POLG mutations were identified: An insertion leading to a pre-
mature stop-codon (insA ¢.3594; p.T1199fs1215X) and a homozy-
gous -10c>t mutation in intron 16 which was not found in 212 con-
trol chromosomes. One patient carried a heterozygous N468D muta-
tion which was only described as recessive mutation in earlier
studies but cosegregated in our family in a dominant pattern over
two generations. POLG patients varied in age of onset from 12 to 44
years. Patients with the full SANDO phenotype were positive for
POLG mutations in 78%. Of the 13 patients with ataxia plus sensory
neuropathy 3 (23%) had POLG mutations. The single patient present-
ing with ataxia plus ophthalmoplegia without neuropathy was carry-
ing an established autosomal dominant POLG mutation (G517V).
Affective disorder, in particular depression, was frequent in POLG
mutation carriers (6 of 11 patients; 55%), but not in non-POLG
patients (1 of 12 patients, 8%). Sensory neuropathy was of axonal
type in all POLG mutation carriers whereas 6 of 12 patients without
POLG mutations revealed a demyelinating component of sensory
neuropathy.

Conclusions: Ophthalmoplegia had a predictive value of 8/10
(80%) and neuropathy of 10/22 (45%) for POLG associated ataxia.
Our results strongly suggest sequencing of the POLG gene as first
line analysis in ataxia patients with ophthalmoplegia and recessive or
sporadic disease when Friedreich’s ataxia is excluded.

Movement Disorders, Vol. 24, Suppl. 1, 2009



S$20

We-387

SCA-2 and periodic limbs movements during sleep with
anticipation phenomenon

H. Orrego-Castellanos, M. Rodriguez, V. Alatriste, M. Merlos
(Mexico City, Mexico)

Objective: To report an SCA-2 case with periodic limb move-
ments.

Background: Spinocerebellar ataxia (SCA) case series have al-
ready been described elsewhere, some of them with anticipation phe-
nomenon. Either REM or some No-REM sleep disorders have been
reported in neurodegenerative diseases included SCA, but the finding
of periodic limb movements during sleep is not coined at all.

Methods: 44 year old women with 3 year onset hypertension. She
had no toxic or drugs exposure. She presented with a 3 year history
of loss of balance, gait instability, indistinct lateropulsion with fre-
quent falls, head and intention tremor. Progressive dysartia began
two years ago. She had no weight loss nor other systemic symptoms.
Her offspring (13 year old boy and 18 year old girl) has similar
symptoms. Neurological examination showed ocular dysmetria, slow
saccades and abolishment of optokinetic ocular movements as well
as hypotonia, bilateral dysmetria, dysdiadochocinesia and ataxic gait.
Head and intention tremor was also seen.

Results: Diagnostic work-up ruled out tumors, ELISA HIV was
negative, cerebrospinal fluid was normal. Hormonal profile, vitamins
E and B complex were in range. Given the family history, spinocere-
bellar ataxia was intentionally investigated. MRI (figure 1)showed
prominent atrophy of all structures of brainstem and cerebellum.
Ataxin-2 (CAG expansion) was positive with 198 and 214 alleles for
the patient and her daughter respectively (figure 2). Ophtalmologic
examination revealed no other findings. No electrophysiological evi-
dence of neuropathy was found. The polysomnography met diagnos-
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tic criteria for periodic limb movements during sleep. Video will be
available.

Conclusions: This case highlights not only by the presence of the
anticipation phenomenon, but also for the documentation of periodic
limb movements, which has not been strongly associated with SCAs.

We-388

Objectification of spinocerebellar syndrome in hereditary ataxias
by combined dynamic and kinematics motion analysis

J. Schwabova, F. Zahalka, Z. Musova, M. Kopeckova, A. Zumrova
(Prague, Czech Republic)

Objective: The term “ataxia” is typical clinical neurological
symptom for affection of cerebellum or its centripetal and centrifugal
tracts. Goal of the study is to upgrade ataxic neurological testing by
implement of combined dynamic and kinematics motion analysis in
diagnostic process and test of physiotherapy effect routine practice.

Background: We register 1120 ataxic patients of Czech origin
from unrelated families attending genetic testing because of idio-
pathic, progressive ataxia and inheritance compatible with autosomal
dominant, recessive or sporadic disease. 42 patients from the exam-
ined group were homozygous for a GAA triplet-repeat expansion in
intron 1 of the FRDA gene; in 10 patients from 5 families have been
found mutation in gene that causes spinocerebellar ataxia type 1
(SCAL1), in 36 patients from 21 families SCA2 verified, and 1 SCA7
patient.

Methods: We examined the effect of degenerative cerebellar and
dorsal columns lesions on postural control in 3 groups of adult sub-
jects: 5 patients with autosomal dominant spinocerebellar ataxia
(ADSCA), 3 patients with Friedreich ataxia (FRDA)-both groups are
confirmed by DNA analysis, and 5 matched healthy controls. The
subjects were first tested on a force platform (Kistler) that measures
ground reaction forces in three axes (X,Y,Z), providing information
about oscillations of the projection of the centre of gravity on the
ground. Two conditions were performed with eyes open—quiet stance
with feet at a comfortable distance and with feet joint together. A
third condition consisted in standing with joint feet and eyes closed.
Later, the subjects were tested for movement coordination using a
3D motion analysis (CODA Motion) combined with footpads con-
taining electronic pressure sensors (Footscan). An off-line analysis of
the data was performed.

Results: Preliminary results showed specific differences in move-
ment coordination between each patient group and the healthy con-
trol group. The most revealing test condition in this respect was the
combination of tiptoe standing and arms raising. The difference
between AD SCA and FRDA patients was statistically insignificant.

Conclusions: This examination is a good neurological tool for all
ataxic patients and improve the quality of diagnostic methods.

Th-1

Postural sways in ataxia-telangiectasia
A.G. Shaikh, T.O. Crawford, D.S. Zee, D. Solomon
(Baltimore, Maryland)

Objective: Characterizing postural sways in ataxia-telangiectasia
(A-T).

Background: Pathological body sways have localizing diagnostic
significance in cerebellar disease. Antero-posterior, 3 Hz body sways
suggest lesions of anterior vermis. Omnidirectional sways with a fre-
quency less than 1 Hz often reveal lesions in the posterior vermis.
Here we show a combination of high and low frequency body sways
in 5 A-T patients. Superimposed upon these oscillations are high fre-
quency isolated jerks; a myoclonic versus a dystonic etiology of
these jerks is investigated.

Methods: Five A-T patients were seated in an arm-less chair
placed on the surface of a force plate that measured angular and
shearing body forces along antero-posterior, lateral, and up-down
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axes. These forces were then converted to the linear displacement of
the body’s center of gravity.

Results: Figure 1A illustrates an example of oscillatory body
movements in an A-T patient. These movements were decomposed
into three subgroups. (1) Periodic alternating sways (PAS): These are
low frequency (0.1 Hz or less) periodic oscillations (Figure 1A: black
line). Superimposed on PAS were two types of relatively small am-
plitude and high frequency oscillations. First, tremor-like oscillations:
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3 Hz, rhythmic, high-frequency oscillatory body movements (Figure
1B — grey highlighted portion of Figure 1A), and second, Isolated-
jerks: omnidirectional, non-rhythmic, and relatively large amplitude
movements (Figure 1C — yellow highlighted portion of Figure 1A).
The cycle duration of the typical isolated jerk was more than 300
ms. The displacement trajectories of the oscillatory movements were
multi-directional and multi-planar in all patients. The amplitudes of
tremor-like oscillations increased as the body support and/or visual
feedback were removed. The amplitude of isolated jerks did not
change with decreasing body support (Figure 2B). Figure 2A illus-
trates this phenomenon in 5 A-T patients. The frequency of either
type of oscillations did not change with decreasing body support
(Figure 2C,D).

Conclusions: These characteristics of postural sways in A-T reflect
mixed etiology — lesions of anterior and posterior vermis. Quantita-
tive characteristics of the isolated jerks favor a dystonic etiology.

Th-2

Movement disorders in ataxia-telangiectasia
A.G. Shaikh, T.O. Crawford, D.S. Zee, H.A. Jinnah
(Baltimore, Maryland)

Objective: Delineating movement disorders in Ataxia-telangiecta-
sia (A-T).

Background: A-T is an autosomal recessive disorder characterized
by early onset, progressive cerebellar ataxia, oculomotor apraxia,
chorea, and athetosis. Dystonia and hypokinetic movement disorders
are rarely described. Here we report the study of movement disorders
in 24 patients with A-T.

Methods: Videos of neurological examination from 24 A-T
patients (11 males and 13 females; age range: 2-35 years) were rated
for the severity of ataxia, dystonia, chorea, athetosis, bradykinesia,
tremor, and hypomimia. Patients who manifested dystonia were fur-
ther evaluated with a Global Dystonia Rating Scale (GDS) to assess
the severity and segmental distribution of dystonia. Ataxia was gen-
eralized, and traditional ataxia rating scales were not suitable to
assess A-T patients. Ataxia was only rated on the scale of mild, mod-
erate, severe.

Results: Mixture of hyper- and hypokinetic movement disorders
were noticed. Ataxia, dystonia, chorea, and athetosis were prominant
amongst hyperkinetic disorders. Bradykinesia and hypomimia were
common hypokinetic disorders. Figure 1 illustrates the incidence of
various movement disorders in the cohort of our patients. Typically
ataxia was generalized. In younger patients (early in the disease
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FIG. 1 (Th-2). Percent distribution of movement disorders in 24
patients with ataxia-telangiectasia. Given disorder is scaled by sever-
ity. The number of patients in the given group are indicated in white
color in the bar diagram.
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course) trunk ataxia and postural instability were relatively remark-
able. Multi-focal dystonia was present in 23 patients. Severity and
segmental distribution of dystonia varied amongst patients. Dystonic
posturing of feet in varus position, hand dystonia, and cervical dysto-
nia were common. The abnormal movements, but chorea, athetosis,
and dystonic posturing, were relatively minor at rest and became
most obvious with anticipation or voluntary movements. Postural and
gait instability was seen in all patients. Combination of ataxia and
dystonia in a given patient seemed to affect posture and gait. Brady-
kinesia seemed to associate with the degree of dystonia. Deep tendon
reflex was absent in 10 patients. Dysarthria was clearly present in 20
(85%) patients. Amongst remaining, three patients were relatively
young to assess the quality of speech (2-3 years).

Conclusions: These results suggest mixed, cerebellar and extra-py-
ramidal, origin of movement disorders in A-T. These results also
underscore the high incidence of dystonia, bradykinesia, and hypomi-
mia — rarely reported movement disorders in A-T.

Th-3

SUMO-1 modification modulates transrepression activity but not
ubiquitination or subcellular localization of ataxin-3

L. Shen, Y.-F. Zhou, S.-S. Liao, J. Du, J.-G. Tang, B.-S. Tang
(Changsha, Hunan, China)

Objective: To identity the action of sumoylation of ataxin-3 in the
pathogenesis of SCA3/MJD.

Background: Spinocerebellar ataxia type 3 (SCA3) is an autoso-
mal dominant neurodegenerative disease caused by polyglutamine-
expanded ataxin-3 (AT3). We have previously shown that SUMO-1
was a novel AT3 interacting protein by yeast two hybrid technolo-
gies. Subsequently, By co-immunoprecipitation we showed that both
the wild-type AT3 and polyQ expanded AT3 were covalently modi-
fied by SUMO-1 in mammalian cell, and by immunofluorescence we
detected that the intranuclear aggregates formatted by polyQ
expanded AT3 co-localized with SUMO-1.

Methods: Immune coprecipitation, immunofluorescence colocali-
zation, RNA interference, flow cytometry and other techniques were
used in this research.

Results: We demonstrate for the first time that AT3 is modified
by SUMO-1 on lysine 166. SUMO-1 modification inhibits the degra-
dation of pathological (68Q) AT3 and represses the transrepression
activity of wild-type (20Q) and pathological (68Q) AT3, but has no
affection on the ubiquitination and subcellular localization.

Conclusions: Taken together, our data suggest that the biological
function of AT3 should be regulated by SUMO-1, and SUMO-1
might participate in the pathogenesis of SCA3/MJD.

Th-4

Genotype-Phenotype (G2P) correlations in SCA12
AK. Srivastava, F. Mohammed, 1. Singh, M.V. Padma, M. Mukerji,
M. Behari (New Delhi, Delhi, India)

Objective: We aimed at clinical profiling of SCA12 patients to
understand the genetic correlates of phenotypes.

Background: SCA12 is an inherited neurodegenerative disorder
caused by abnormal expansions of CAG repeats in 5’ upstream non-
coding sequence of PPP2R2B gene. SCA12 is unique to Indian popu-
lation and in single American family of German descent. It has not
been found from large scale screening in European, US population
and other populations.

Methods: We evaluated 74 affected individuals from 67 geneti-
cally established families of SCA12. All the patients were neurologi-
cally evaluated and disability was scored using various scales i.e.
ICARS, tremor rating scale and MMSE. Repeat lengths were esti-
mated by standard PCR using fluorescently labeled primers followed
by sizing analysis on ABI automated sequencer.

Results: Clinical evaluation of 74 affected individuals (49 males
25 females) revealed that majority of SCA12 patients (68%) pre-
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sented with the hand tremor as symptom at onset, whereas gait ataxia
was the first symptom in 15% of patients. Gait ataxia, head tremor,
extrapyramidal features, hyper-reflexia developed later in the disease
course. There is one group of patients in whom gait ataxia was the
major disability than hand tremor throughout their disease period
while most of the patients remained disabled with progressively dete-
riorating action tremor in hands, head tremor and voice tremulous-
ness. Extrapyramidal features (21%), electrophysiological evidence of
peripheral neuropathy (25%), autonomic dysfunction (34%) and non
motor symptoms (15%) were observed. Radiological investigations
show variable degree of cerebral, cerebellar atrophy, gliotic changes
and white matter hyper-intensities. Expanded CAG repeat lengths
were found in the range of 45-68 where two individuals were homo-
zygous for the expanded allele. Homozygosity does not confer dis-
ease severity. The length of CAG repeat track explains 46% variabil-
ity observed in age of onset (anticipation is observed in SCA12). All
expanded alleles share common haplotype background.

Conclusions: Though SCAI2 presents with unique phenotype,
symptoms overlaps with other SCAs. However young adults present-
ing with prominent tremor with mild ataxia may be subjected to
DNA testing for SCA 12. Probably there are two subtypes one with
tremor predominance and other with tremor and ataxia both.

Th-5

Degeneration of synapses in spinocerebellar ataxia 6 may depend
on disease duration: Neuropathological study of two autopsy
cases from a family

X.-J. Wang, H. Wang, Y.-J. Xia, B.-S. Tang (Changsha, Hunan,
China)

Objective: We describe a family with SCA6, characterized by an
earlier onset and a more rapid course. Neuropathological changes
were detected at autopsy in two patients.

Background: Neural degeneration is one of the neuropathological
characters of spinocerebellar ataxia 6 (SCA6). However, synaptic
degeneration was not detected in previous studies.

Methods: The number of CAG repeat in the CACNLIA4 gene
was detected by DNA sequence. Immunohistochemistry and electron
microscopy were used to study routine neuropathology, Golgi and
synaptic in patients with SCAG6.

Results: We show both light and electron microscopic evidence of
synaptic degeneration of Purkinje cells in the cerebellar cortex,
which is accompanied by deterioration of Purkinje cells, and both in-
ferior olivary complex and the dentate nucleus. Synaptic loss in the
cerebellar cortex may be the impetus for SCA6 of earlier onset, and
correlated with the disease duration.

Conclusions: Morphologically, these findings confirm the mecha-
nisms underlying neurodegeneration in the inferior olivary complex
and dentate nucleus, which can be interpreted as the retrograde trans-
synaptic degeneration and the anterograde transsynaptic degeneration
to be secondary to the cerebellar cortical lesion.

Th-6

Spinocerebellar ataxia types 3 and 10. Progression rate of gait
ataxia in a group of 40 patients

HA.G. Teive, R.P. Munhoz, A.C. Dariva, L.C. Werneck, T. Ashizawa
(Curitiba, Parana, Brazil)

Objective: To evaluate the comparative progression rate of gait
ataxia in 40 patients with genetically proved spinocerebellar ataxia
(SCA) types 3 and 10.

Background: Spinocerebellar ataxia comprehends an extensive
group of neurodegenerative disease affecting the cerebellum and its
afferents and efferents conexions. To date there are 30 types of SCA
and in a brazilian series of 180 families with SCA we found that
SCA type 3 is the most frequent and SCA 10 is the second most
common.



Methods: We selected 40 patients with genetically proved SCA
type 3 (20 patients) and SCA type 10 (20 patients). These patients
were followed in a Neurology outpatient clinic of Hospital de Clini-
cas of Federal University of Parand, since 1989. To evaluate the pro-
gression rate of gait ataxia we used the new scale for the assessment
and rating of ataxia (SARA), using only the score 1 (gait). This score
varies from grade 0 (normal, no difficulties in walking, turning and
walking tandem) to 8 (unable to walk, even supported). Several clini-
cal data were analyzed including, age, gender, age of onset, age of
examination, time of evolution and SARA scale (Gait score 1).

Results: In the group of SCA 3 patients, the mean age of onset
was 38.55 years and the mean time of evolution was 12.66 years.
The SARA scale (Score 1= Gait) varies from 3.95 to 6.45. In the
group of SCA 10 patients, the mean age of onset was 35.55 years
and the mean time of evolution was 14.1 years. The SARA scale
(Score 1= Gait) varies from 2.2 to 4.3. There was no correlation
between the progression rate of gait ataxia and the expansion
repeats of CAG triplets (in SCA 3) and of ATTCT pentanucleotide
(in SCA 10).

Conclusions: Our data demonstrate that patients with SCA type
3 have a progression rate of gait ataxia faster than patients with
SCA 10.

Th-7

Postural cerebellar axial tremor after Malaria
J.T. Teo, O. Swayne, E. Silber (London, United Kingdom)

Objective: To study the abnormal tremors in the post-malaria
delayed cerebellar syndrome.

Background: Malaria caused by Plasmodium falciprum can be
associated with a delayed onset cerebellar ataxia (Senanyake et al.,
1994). This ataxia syndrome can develop in the absence of cerebral
malaria and develops a 3-5 days after the initial malaria presentation.
The appearances on MRI and the nature of the ataxia during the sub-
acute phase is not well-described in the literature.

Methods: We present a case report of a gentleman who developed
a severe limb action tremor and an axial tremor 1 week after mild
falciprum malaria that was treated. Investigations including neuro-
immunological investigations, MRI, CSF examination, and tremor
analysis were performed. The clinical examination was also recorded
on video.

Results: Routine investigations including MRI and CSF examina-
tion did not show any other CNS pathology and serology confirmed
recent malaria infection. Tremor analysis showed an enhanced physi-
ological tremor (9-12 Hz) related to peripheral mechanical factors. In
addition, there was a 5SHz tremor which did not change frequency in
different arm postures. While standing, there was marked coherent
3Hz tremor in both gastrocnemii. This is consistent with a cerebellar
axial tremor.

EMG from both gastrocnemius muscles while standing
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Conclusions: In this patient with post-malaria cerebellar syn-
drome, a postural axial tremor is found in the lower limbs on stand-
ing similar to cerebellar postural tremors described in the literature
(especially those associated with vermis pathology).

Reference: Senanayake N, de Silva HJ. Delayed cerebellar ataxia
complicating falciparum malaria: a clinical study of 74 patients. J
Neurol. 1994 Jun;241(7):456-9.

Th-8

A novel mitochondrial ATPase mutation in adult-onset Leigh
syndrome presenting with ataxia

D. Thyagarajan, M. Krupa, J. Temlett, T. Chataway, P. Blumbergs
(Adelaide, South Australia, Australia)

Objective: To describe a novel mitochondrial ATPase 6 mutation
in adult-onset Leigh syndrome presenting with ataxia.

Background: A 52 year old woman presented with progressive
cerebellar ataxia commencing in her second decade. Who developed
unsteadiness in her late 20’s. Physical examination revealed mild par-
kinsonism and brisk reflexes accompanying the cerebellar syndrome.
Pyruvate and lactic acid were elevated more than two fold in the
blood. A muscle biopsy was normal. Brain MRI of the brain revealed
diffuse white matter changes in the cerebral hemispheres and atrophy
of the basal ganglia only. Two daughters had died of pathologically
verified Leigh Syndrome, both at about the age of 20.

Methods: A novel mitochondrial ATPase 6 mutation, T9035C,
was found by direct sequencing. PCR-RFLP analysis with a mis-
matched primer creating a diagnostic restriction enzyme site was car-
ried out in the proband and in pedigree members to quantify the
degree of heteroplasmy. From a lymphoblastoid cell line derived
from the proband, transmitochondrial cybrids were generated using a
143B derived rho zero cell line. In these cybrid lines and in control
cybrid lines, the activities were measured of the respiratory chain
enzyme activities by standard spectrophotometric techniques and
ATP synthase by a luciferase based assay.

Results: The mutation, which alters the highly conserved Leul70
to Pro, was heteroplasmic in various tissues from the pedigree mem-
bers in our PCR-RFLP assay. The main finding in the enzyme assays
was a severe decline in ATP synthase activity in homoplasmic cybrid
lines bearing the mutation.

Conclusions: We conclude that this mutation in the carboxyl ter-
minal end of the ATPase 6 subunit is pathogenic and causes a severe
ATP synthase defect. Leu>Pro mutations elsewhere in the carboxyl
terminal end of the same subnit have been described in Leigh syn-
drome and familial bilateral striatal necrosis. This may be a pattern
and the pedigree draws attention to mitochondrial ATPase mutations
presenting like spinocerebellar ataxia.

Th-9

Novel compound heterozygous mutations in a family with Sacsin-
related ataxia (ARSACS)

J. Tsugawa, Y. Tsuboi, Y. Naitoh, H. Inoue, S. Ohma, H. Shimazaki,
Y. Takiyama, T. Yamada (Fukuoka, Japan)

Objective: To describe newly identified Japanese family with
autosomal recessive spastic ataxia of Charlevoix-Saguenay
(ARSACS) associated with novel compound heterozygous mutations
in SACS gene.

Background: ARSACS is an early-onset spastic ataxia associated
with axonal neuropathy, hypermyelination of retinal nerve fibers.
Mutations in SACS gene have been identified to be causative with
ARSACS.

Methods: Case reports.

Results: The proband is a 27-year-old man complained slowly
progressive gait disturbance. His mother noticed the unsteady gait
since the period of a elementary school. Neurologic examination at
age 27 showed a severe spastic-ataxic gait, mild ataxic dysarthria,
and pes cavus. Ocular movements were full, but saccadic with nys-
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tagmus in lateral gaze. Cognitive function was normal. There was
bilateral distal muscle weakness, and hands and feet were mildly
amyotrophic. Pyramidal involvement was revealed by brisk upper
and lower limb tendon reflexes, spasticity, and bilateral Babinski
sign. Neurophysiologic studies showed prevalently axonal distal sen-
sory-motor neuropathy both in upper and lower limbs, and severe de-
nervation in distal muscles. Funduscopy reveal hypermyelinated reti-
nal fibers. Brain MRI showed moderate atrophy of the upper cerebel-
lar vermis. Two elder brothers, who are twin aged 30 years, are
clinically healthy. The proband’s younger sister is a 22-year-old
woman is similar clinical presentation to proband. She had also spas-
tic-ataxic gait, mild ataxic dysarthria, and saccadic eye movement
with gaze evoked nystagmus. However, she had hypoplasia in her
left upper and lower extremities without pes cavus. Both patients
revealed markedly reduced bone mineral density. Genetic analysis of
proband revealed novel heterozygous mutation ¢.3769>A/11362insT
in the Sacsin gene.

Conclusions: Clinical phenotype in the family is similar to origi-
nal description of Quebec cases. However, this family showed more
prominent skeletal abnormalities and the Ehenotypes are different
between brothers. The kindred were the 12" ARSACS family in Ja-
pan, indicating ARSACS may be more widely distributed than origi-
nally assumed.

Th-10

Spinocerebellar  ataxia type 2: A clinical, molecular,
neurochemical and electrophysiological study of the mutation in
106 Cuban families

L. Velazquez-Perez, G. Sanchez-Cruz, L. Galicia-Polo, G. Auburger,
J. Garcia-Rodriguez, R. Rodriguez-Labrada, L. Almaguer-Mederos,
D. Coello-Almarales, J. Laffita-Mesa, R. Aguilera-Rodriguez,

C. Gonzalez, N. Canales-Ochoa (Holguin, Cuba)

Objective: To evaluate the clinical epidemiology, electrophysio-
logical, molecular and neurochemical biomarkers of SCA2.

Background: Cuban SCA2 patients derive from a founder popula-
tion that migrated to Cuba during the last 500 years.

Methods: Clinical, molecular, neurochemical and neurophysiologi-
cal studies were done in all Cuban SCA2 families.

Results: The highest frequency of SCA2 mutation was observed
in Holguin province, the prevalence rate is 42 per 100 000 inhabi-
tants, but there are regions where the prevalence reaches up to 503
per 100 000 inhabitants. The genetic anticipation was observed in
the 80% of transmissions and the expansions were presented in
89%.

Table (Th-10). Genetic Anticipation of Age at Onset in SCA2 Patients

Generation Age at onset N
111 40.93 104

v 34.40 205

A% 29.29 147

VI 27.23 73

v 16.20 10
Total 32.96 578

The neurochemical analyses demonstrated a significant decrease of
serum and CSF levels of Zn, Cu and Fe in patients. The neurophys-
iological studies showed the involvement of nervous structures since
presymptomatic stages, specially the sensitive amplitudes and P40
components of SSEPs. The progression of these abormalities was
correlated with disease duration, polyglutamine expansion size and
ataxia score. The polysomnography showed the severe REM pathol-
ogy with insufficient muscle atonia and periodic legs movements
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(PLMs) occurs in several cases. The electronystagmographical studies
showed a significant reduction of maximal saccade velocity (MSV)
in patients and presimptomatic. MSV was negatively correlated with
the CAG repeats in both groups.

Conclusions: Hereditary ataxias in Cuba represents the highest
prevalence in the world. Electrophysiological abnormalities reflect
an early and progressive axonal damage. REM pathology can be
associated with the pons, nigrostriatal and thalamic degeneration
and PLMs may be related with a dysfunction of dopaminergic path-
ways. MSV is the most important electrophysiological biomarker
for genetic researches of SCA2. Neurochemical results indicate an
homeostasis impairment. Velazquez-Perez L, Seifried C, Santos-Fal-
con N, et al. Saccade velocity is controlled by polyglutamine size
in Spinocerebellar Ataxia type 2 (SCA2) Ann Neurol. 2004;
56(3):444-447.

Th-393

Detection of cerebellar dysfunction clinically masked by severe
sensory ataxia in a patient with Paraneoplastic syndrome

T. Shimizu, M. Hamada, Y. Terao, R. Hanajima, M. Tanaka,

R. Tsutsumi, H. Kowa, S. Tsuji, Y. Ugawa (Tokyo, Japan)

Objective: To identify cerebellar degeneration masked by sensory
ataxia in a patient with paraneoplastic syndrome associated with anti-
Hu antibody.

Background: Cerebellar degeneration often coexists with subacute
sensory neuropathy in patients with paraneoplastic syndrome associ-
ated with anti-Hu antibody. In such patients, it is often difficult to
detect cerebellar dysfunction clinically because of severe sensory
neuropathy. We performed magnetic cerebellar stimulation to detect



masked cerebellar dysfunction in a patient with paraneoplastic syn-
drome associated with anti-Hu antibody.

Methods: A 74-year-old man with small cell lung cancer devel-
oped subacute sensory ataxia. The positive anti-Hu antibody sug-
gested that he had anti-Hu-associated paraneoplastic subacute sensory
neuronopathy. Magnetic cerebellar stimulation using paired-pulse
technique was carried out in addition to conventional nerve conduc-
tion studies (NCSs) and somatosensory evoked potentials (SEPs).
The test magnetic stimulus over the left primary motor cortex (M1)
was preceded by the conditioning stimulus over the right cerebellum.
Motor evoked potential (MEP) was recorded from the right first dor-
sal interosseous muscle.

Results: Conventional NCSs and SEPs were compatible with
severe pure sensory neuropathy. Suppressive effects of magnetic cer-
ebellar stimulation on the contralateral M1 were abnormally reduced
in this patient.

Conclusions: Although cerebellar signs could not be evaluated
clinically due to severe sensory ataxia, the magnetic cerebellar stimu-
lation indicated that cerebellar efferent pathway or dentatothalamo-
cortical pathway was involved in this patient. The magnetic cerebel-
lar stimulation might be useful to reveal cerebellar degeneration
masked by co-existing sensory ataxia in patients with paraneoplastic
sensory neuropathy.

BASIC SCIENCE

Mo-10

Expression of GDNF receptors of nigral dopaminergic neurons is
preserved during normal aging in humans

P.A. Alladi, A. Mahadevan, T.R. Raju, S.K. Shankar, U.B. Muthane
(Bangalore, Karnataka, India)

Objective: To investigate quantitative and qualitative changes in
levels of GFRal and RET expression with age in humans.

Background: Glial derived neurotrophic factor (GDNF) protects do-
paminergic nigral neurons and may slow down the progression of Par-
kinson’s disease (PD). The multi-component receptor complex which
mediates the neuroprotective action of GDNF comprises of GDNF re-
ceptor alphal (GFRal), a ligand binding cell surface component and
RET receptor tyrosine kinase (RET), the signaling component. These
receptors are expressed in nigral dopaminergic neurons of mice and
rats. RET expression is preserved thru aging in substantia nigra pars
compacta of primates and of post mortem brains of human PD patients.
However, expression pattern of both these receptors in normal adult and
during aging in human substantia nigra pars compacta is not known.

Methods: Coronal cryosections of autopsied midbrains were proc-
essed for immunohistochemistry (n=31, 28GW-88yrs). /) We
counted numbers of GFRal and RET labeled neurons using stereol-
ogy. 2) We performed optical densitometric quantification of immu-
nofluorescence by confocal microscopy to measure changes in level
of receptor expression.

Results: 1) Both GFRal and RET are expressed in the nigral do-
paminergic neurons in the human substantia nigra pars compacta at
all ages. 2) The number of GFRal (r* linear= 0.199; p value =
0.282) or RET labeled neurons (r* linear=0.249; p value = 0.177)
did not decline with age. 3) Immunostaining intensity levels of
GFRal (1% linear = 0.080; p value = 0.669) or RET (? linear =
0.087; p value = 0.641) did not correlate with age, suggesting ab-
sence of age-related reduction.

Conclusions: There was no reduction in the number of neurons express-
ing these receptors as a function of age. Moreover, there was no age-related
decline in immunostaining intensity of both these receptors either. This sug-
gests that the nigral dopaminergic neurons are GDNF responsive thru life. It
is likely that preservation of GDNF receptors is because these receptors are
constitutively expressed in the human substantia nigra through aging. It is
equally possible that their preserved expression is another marker of con-
served nigrostriatal function in Asian Indians. This may explain a lower inci-
dence of PD in Asian Indians compared to Caucasians.
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Mo-11

Extracellular proteases in experimental parkinsonism: mRNA
expression and protein synthesis of MMP-9, plasminogen and
tissue-type activator

V. Annese, C. Barcia, F. Ros Bernal, A. Gomez, P. Paggi,

M.T. Herrero, M.E. De Stefano (Rome, Italy)

Objective: We investigate changes in mRNA and protein levels of
metalloproteinase-9 (MMP-9), plasminogen (plgn) and its tissue-type
activator (tPA), components of extracellular MMPs and plasminogen
activators (Pas)/plasmin enzymatic systems, respectively,in the stria-
tum and substantia nigra (SN) of MPTP-injected mice.

Background: Autoptic brains from Parkinson’s disease (PD)
patients and MPTP animal models undergo a microglia-mediated
inflammatory reaction in the SN. MMPs and Pas/plasmin systems
play a role in several neurodegenerative diseases, also characterized
by neuroinflammation, but their involvement in the molecular path-
ways leading to nigrostriatal neuron degeneration in PD is still
unknown.

Methods: C57/Bl6 mice received acute administration of MPTP
(80 mg/Kg b.w.) and were killed 1,24,48 and 72h,1 and 2 wk after
the last MPTP injection. Control mice received saline. Changes in
mRNA and protein levels of MMP-9, tPA and plgn have been inves-
tigated by real-time RT-PCR and Western blot, respectively.

Results: SN: compared with contro,MMP-9 mRNA levels
decrease significantly 1h after the last MPTP injection, increase at
24h and remain higher than control in the following dates. Differ-
ently, protein levels of both pro- and active MMP-9 increase after
24h, decrease near control at 72h and further increase at 1-
2wk.mRNA and protein levels of both tPA and plgn increase after 1h
and then decrease to control levels,or significantly lower, at 24-48h.
Striatum: modulation of MMP9- mRNA and protein levels is differ-
ent from what observed in SNpc, as they both decrease after 1h and
48h, remaining significantly lower than control.

Conclusions: SN: MMP-9 may be involved in both early neuronal
degeneration, which associates with an inflammatory response, and
late axonal regeneration of survived neurons. Differently, the rapid
decline in both mRNA and protein levels of tPA and plgn suggests
they are not primarily involved in these processes. Striatum:
Although early increase in MMP-9 mRNA would suggests prolifera-
tion of inflammatory cells, its subsequent drastic decrease,as well as
that of its active protein, suggests it may not be related to the pro-
gression of inflammation.

Mo-12

Increased expression of a T-helper-cell transcriptional factor t-
bet in Parkinson’s disease

Y. Baba, M .-A. Higuchi, Y. Uehara, A. Kuroiwa, T. Yamada
(Fukuoka, Japan)

Objective: To examine the T-helper-cell differentiation in Parkin-
son’s disease (PD) and assess the influence of neuroinflammation on
development of disease mechanism.

Methods: Five consecutive sporadic PD patients (2 males) were
enrolled in this study. The mean *= SD age was 68.2 = 10.1 years,
and the mean * SD disease duration was 7.5 *£ 3.4 years. All
patients were treated with levodopa/DCI in combination with dopa-
mine agonist therapy. None received immunosuppressive therapy.
Age- and sex-matched healthy controls (n = 5) and disease controls
(Alzheimer’s disease, n = 5) were recruited. Expression of transcrip-
tional factors associated with T-helper-cell differentiation, including
t-bet, GATA3, ROR-y, and Foxp3, in peripheral lymphocyte cells
were evaluated by using western blotting. Observed results were
compared among 3 groups.

Results: PD groups had a significantly increased expression of t-
bet compared to healthy controls and disease controls (p < 0.05 for
both groups, Kruskal-Wallis test).
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Conclusions: T-bet that induces the differentiation of naive T-
helper-cell to type 1 T-helper-cell significantly expressed in PD, sug-
gesting the possibility that protective function to intracellular patho-
gens and induction of excessive immune reaction based on autoim-
munity exist in the disease mechanism.

Mo-13

Release your horses: Deep brain stimulation of the subthalamic
nucleus improves motor functions at the expense of response
inhibition. A H,"O PET study

B. Ballanger, T. van Eimeren, E. Moro, A.M. Lozano, C. Hamani,

P. Boulinguez, G. Pellecchia, S. Houle, Y.Y. Poon, A.E. Lang,

A.P. Strafella (Toronto, Canada)

Objective: The aim of the present study was twofold: (i) to extend
previous observations by providing evidence that the subthalamic nu-
cleus (STN) may influence and prevent the execution of any response
even during low-conflict decisions, and (ii) to identify the neural cor-
relates of this effect.

Background: In Parkinson’s disease (PD) patients, deep brain
stimulation (DBS) of the STN may contribute to certain impulsive
behavior during high-conflict decisions. A neurocomputational model
of the basal ganglia elaborated on the basis of behavioral data from
decision making tasks has recently proposed that this behavioral as-
pect may be related to the role played by the STN in relaying a
“hold your horses” signal intended to allow more time to settle on
the best option.

Methods: We measured regional cerebral blood flow (rCBF) dur-
ing a Go/NoGo (GNG) and a control (Go) task to study the motor
improvement and response-inhibition deficits associated with STN-
DBS in 7 PD patients.

Results: While improving UPDRS motor ratings and inducing a
global decrease in reaction time during task performance, STN-DBS
impaired response-inhibition as revealed by an increase in commis-
sion errors in NoGo trials. These behavioral effects were accompa-
nied by changes in synaptic activity including a reduced activation in
the cortical network responsible for inhibition and error-related proc-
essing (e.g., DLPFC, precuneus, PCC, ACC, pre-SMA) and an
increase of activation in a network of structures associated
with impulsivity in GNG task (e.g. inferior frontal and orbitofrontal
cortex).

Conclusions: The present results suggest that modulation of STN
hyperactivity with DBS by acting on the gating mechanism involved
in response initiation, while improving motor functions in PD
patients may tend at the same time to favor the appearance of impul-
sive behavior. Accordingly, we propose that impairment of the
response inhibition network plays an important role in both akinesia
and impulsivity. In other words, akinesia and impulsivity could rep-
resent opposite sides of the same coin.

Mo-14

Increase of glial IFN-y and TNF-o in the substantia nigra pars
compacta of parkinsonian macaques years after MPTP
intoxication

C. Barcia, C.M. Ros, E. Fernandez-Villalba, A. Gomez, V. de Pablos,
J. Martin, M.-T. Herrero (Murcia, Spain)

Objective: To elucidate whether IFN-y and TNF-a may play a
role in a chronic model of experimental parkinsonism in non human
primates.

Background: Patients with Parkinson’s disease (PD) show an
increase of certain pro-inflammatory cytokines in the CNS and in the
blood serum such as IFN-y and TNF-a. The role of this cytokines in
parkinsonism is not fully elucidated. Previous experimental studies,
performed with different knock out mice, have shown that both cyto-
kines may play a crucial role in dopaminergic neurodegeneration
involving glial cells. Activated astroglial and microglial cells are
thought to be decisive mediators of this local inflammation but their
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role, protective or deleterious on dopaminergic neurons, remains con-
troversial. Both, PD patients and parkinsonian animals, show activa-
tion of glial cells in the Substantia Nigra pars compacta (SNpc)
which may be sustained over the years. This fact has lead many
researchers to speculate that local inflammation may be a possible
cause of the perpetuation of dopaminergic neuronal loss.

Methods: In the present work, we have analyzed different inflam-
matory markers in a group of chronic parkinsonian macaques (n=14)
and compared with control animals (n=6). We first measured the
levels of cytokines in blood serum using ELISA, and after the sacri-
fice, we analyzed inflammatory markers in fixed brain tissue sections
by immunohistochemistry and studied the sections with stereological
methods and confocal imaging.

Results: Immunohistochemistry of the SNpc revealed that acti-
vated microglial cells and astrocytes persist locally, years after
MPTP exposure. We also observe that higher levels of IFN-y and
TNF-« are also maintained in blood serum of parkinsonian animals.
Most importantly, glial cells in the SNpc of parkinsonian animals
showed significant higher expression of IFN-y and TNF-« than the
control monkeys.

Conclusions: These results indicate that IFN-y and TNF-a could
have a crucial role in the persistency of glial-mediated inflammation
after dopaminergic neurodegeneration and suggests new pharmaco-
logical approaches for PD therapy.

Mo-15

The role of muscarinic transmission in the substantia nigra
reticulata of normal and 6-OHDA hemilesioned rats

D.R. Andersson, E. Bjornsson, F. Bergquist, H. Nissbrandt
(Goteborg, Sweden)

Objective: To investigate if endogenous acetylcholine release in
the substantia nigra modulates locomotor-induced nigral dopamine
release and motor performance in normal and 6-OHDA hemilesioned
rats.

Background: Dopamine released from cell bodies and dendrites in
the substantia nigra can facilitate motor function by mechanisms that
may act independently of axon terminal dopamine release in the
striatum. The dopamine neurons in the substantia nigra receive a cho-
linergic input from the pedunculopontine nucleus. This nucleus was
recently introduced as a potential target for deep brain stimulation to
treat motor symptoms in Parkinson’s disease, but its cholinergic
influence on somatodendritic dopamine release, and potentially also
nigral modulation of motor functions, is not well understood.

Methods: Simultaneous measurements of motor performance and
monoamine neurotransmitter release in the substantia nigra and the
striatum were obtained by testing rats in a rotarod protocol during
continuous microdialysis.

Results: In intact and 6-OHDA-hemilesioned animals alike, the
muscarinic antagonist scopolamine, when perfused in the substantia
nigra, amplified the locomotor-induced somatodendritic dopamine
release to approximately 200% of baseline, compared to 120-130%
of baseline in vehicle-treated animals. A functional importance of
nigral muscarinic receptor activation for motor control was demon-
strated in hemilesioned animals, where motor performance was sig-
nificantly improved by scopolamine from 51% to 82% of pre-lesion
performance, whereas it remained unchanged in lesioned animals
perfused with vehicle. In normal rats, however, scopolamine perfu-
sion did not affect motor performance on the rotarod.

Conclusions: The results indicate that muscarinic receptor activa-
tion in the substantia nigra is increased during locomotor activity in
normal and 6-OHDA hemilesioned rats, and that the increased nigral
muscarinic activity influences motor performance in lesioned, but not
normal, rats. This corroborates previous observations of increased ac-
tivity of the pedunculopontine nucleus in 6-OHDA lesioned rats, and
suggests that such activation can alter motor functions by modulating
nigral neurotransmission.



Mo-16

Chronic L-dopa treatment modifies serotonin function in
depression-related structures of the hemiparkinsonian rat brain
C.R. Bishop, K.B. Dupre, C.J. Barnum, T. Button, K.L. Jaunarajs
(Binghamton, New York)

Objective: To examine the effects of short- and long-term L-
DOPA administration on serotonin (5-HT) function in the hemipar-
kinsonian rat brain.

Background: Co-morbid depression affects approximately 50% of
Parkinson’s disease (PD) patients, an incidence almost twice that
seen in similarly disabled patients, suggesting that disease-specific
processes contribute. Risk factors that positively correlate with PD-
related depression include disease severity and L-DOPA dose. While
5-HT neurons of the raphe nuclei appear integral for the conversion
and release of L-DOPA-derived dopamine (DA) in later stages of
PD, this compensatory adaptation may adversely diminish 5-HT ca-
tabolism and release leading to depressive symptoms.

Methods: In order to examine this possibility, adult male hemipar-
kinsonian rats received daily L-DOPA (12 mg/kg, s.c.) for 1 week. A
subset of rats received intermittent L-DOPA (12 mg/kg, s.c., 2-3
times/week) for an additional 5 weeks. On the final day of testing,
rats received either Vehicle or L-DOPA (12 mg/kg, s.c.). One hour
later, rats were decapitated and multiple structures including the dor-
sal raphe, striatum, hippocampus, prefrontal cortex and amygdala
were dissected for analyses by real-time reverse transcription poly-
merase chain reaction (RT-PCR) to examine mRNA expression and/
or high performance liquid chromatography (HPLC) for the measure-
ment of monoamine levels.

Results: Real-time RT-PCR demonstrated that duration of L-
DOPA treatment differentially increased dorsal raphe tyrosine
hydroxylase while tryptophan hydroxylase levels were consistently
squelched by L-DOPA. Furthermore, HPLC analyses of brain mono-
amines following long-term L-DOPA treatment revealed increased
DA and reduced 5-HT levels ipsilateral to lesion in multiple struc-
tures.

Conclusions: Collectively, these findings indicate that chronic L-
DOPA treatment may induce a shift within the dorsal raphe nuclei
towards DA catabolism and release at the expense of 5-HT, elevating
the potential risk for depression-like symptoms in PD.

Mo-17

Identification and functional characterization of a novel mutation
in the mortalin/GRP75 gene in German Parkinson’s disease
patients

L.F. Burbulla, C. Schelling, B. Maurer, L. Schols, O. Riess,

R. Kruger (Tubingen, Germany)

Objective: We identified mortalin/GRP75 as a mitochondrial DJ-
l-interacting protein that shows significantly reduced levels in
affected brain regions of Parkinson’s disease (PD) patients. To define
the relevance of mortalin/GRP75 in DJ-1-mediated mitochondrial
protection, we performed a detailed mutation analysis and subsequent
functional studies in PD.

Background: Genes idendified in PD encode proteins that are
involved in the maintenance of mitochondrial homeostasis and oxida-
tive stress response and lead, if mutated, to an increased sensitivity
for the onset of neurodegeneration. Loss of DJ-1 function causes
reduced mitochondrial membrane potential, suggesting a potential
relevance of its interaction with the intramitochondrial stress
response protein mortalin/GRP75 for mitochondrial homeostasis.

Methods: To determine whether mutations in mortalin/GRP75
gene may contribute to PD we performed a detailed mutation analy-
sis in a large sample of 286 German sporadic and familial PD
patients. Using DHPLC analyses for high throughput mutation
screening, we defined sequence variations that were compared to a
group of 290 healthy controls. Identified sequence variations were
analyzed concerning differential interaction, mitochondrial morphol-
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ogy and mitochondrial function, reactive oxygen species production
and cell death in different cellular models.

Results: We identified 8 sequence variations, including 4 silent
base substitutions in the coding region and 4 intronic polymorphisms.
One mutation in exon 12 of the mortalin/GRP75 gene lead to an
amino acid exchange in a highly conserved region of the peptide
sequence. This variant was not present in more than 500 control
chromosomes. Using immunoprecipitation we found no evidence for
differential interaction of the mutant protein with DJ-1. However first
functional studies argue in favour of subcellular mislocalization
caused by mutant mortalin/GRP75 in stably transfected HEK293
cells.

Conclusions: Mutations in the mortalin/GRP75 gene in PD are a
rare event. We identified for the first time a mutation in the human
mortalin/GRP75 gene that links this DJ-1-interacting protein with
PD. Future studies focus on functional effects of the identified novel
variant in neurons to determine the relevance of mortalin/GRP75 in
neurodegeneration.

Mo-18

MPP+ impairs autophagic clearance of a-synuclein by
interfering the activity of dynein

Z.-L. Cai, J.-J. Shi, Y.-P. Yang, F. Wang, C.-F. Liu (Suzhou, Jiangsu,
China)

Objective: To determine whether MPP+ may interfere with the
activity of dynein leading to impaired autophagic clearance of a-syn-
uclein.

Background: Increasing evidence suggests that a-synuclein (ag-
gregate-prone protein) is one of the major components of Lewy
Bodies. Degradation and/or removal of misfolded or aggregated pro-
tein is thus a key issue in neurodegenerative disorders such as Par-
kinson’s disease. MPP+ has been shown to induce symptoms similar
to those of Parkinson’s disease in experimental animals and humans.
More recently, a role has been proposed for dynein in the clearance
of misfolded proteins by autophagy.

Methods: After PC12 and A30P cells were treated with MPP+
(0.5mMol/L) and staurosporine (1uM, 12-h exposure), we use West-
ern blotting, (RT)-PCR, Immunofluorescence microscopy, monodan-
sylcadaverine-stain to study the changs of dynein, lampl and LC3-II,
and their co-localization in cells.

Results: After being treated with MPP+, dynein was mainly
aggregated at the periphery of cytoplasma and lost its co-localization
with a-synuclein and lampl, which indicates that dynein lost its
function in the aggresome formation and failed to return autophago-
some and lysosomes to the cell center for degradation. Though the
number of autophagic vacuoles and expression level of LC3-II were
increased, it wasn’t really a sense of autophagy up-regulation (auto-
phagosomes couldn’t effectively fuse with lysosomes), and couldn’t
degrade abnormally aggregated proteins.

Conclusions: We consider that dynein has an important role in the
autophagic clearance of aggregate-prone proteins and its significance
needs further study.

Mo-19

Analysis of aggregates dynamics and mitochondrial function in
synphilin-1 overexpressing cells

D. Ciceri, G. Krebiehl, N. Kieper, C. Ferrarese, R. Krueger

(Monza, Italy)

Objective: To study the role of protein aggregates in Parkinson’s
disease (PD) and the mechanisms for their clearance from affected
cells. In particular, we want to evaluate if the activation of autophagy
could remove synphilin-1 (SYPHI1) aggregates and to study the
effects of wild-type and mutant R621C SYPHI overexpression on
mitochondria.

Background: Protein aggregation in affected brain regions plays
an important role in the pathogenesis of PD, but it’s still debated
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whether aggregates are linked to cell death or if they represent an
active protective mechanism. Recent evidences suggested that protein
inclusions could be degraded by lysosomes via autophagy. SYPHI1 is
a protein that is present in Lewy bodies, it interacts with key ele-
ments of PD pathogenesis and it shows tendency to aggregate. Our
group recently reported the R621C amino acid substitution in SYPH1
in two PD patients.

Methods: Aggregates in GFP-SYPHI overexpressing HEK cells
were evaluated by fluorescence microscopy. ROS levels in the mito-
chondria were measured by FACS, lysosomes were stained with
Lysotracker. Autophagosome were visualized by immunofluorescence
in FLAG-SYPHI1 overexpressing HEK cells transiently transfected
with GFP-LC3 DNA.

Results: The activation of autophagy by both rapamycin and tre-
halose was able to reduce significantly the number of cells bearing
SYPHI1 aggregates; this effect was completely abolished by the
autophagy inhibitor wortmannin. Moreover, we observed co-localiza-
tion of SYPHI inclusions with lysosomal structures and the forma-
tion of autophagosomes in cells with aggregates. Preliminary data
suggested that SYPHI overexpression may interfere with mitochon-
drial homeostasis.

Conclusions: We showed that SYPH1 aggregates may have a pro-
tective role in previous studies; however, the way such inclusions
mediate protection is not clear. Here we showed that inclusions
bodies formed by SYPHI are a target for lysosomal degradation via
autophagy. On the other hand, we observed a negative effect of over-
expressed SYPHI on mitochondria. We hypothesize that aggregates
represent temporary structures that help to remove noxious proteins
and that autophagy can participate in their clearance.

Mo-20

Aging and Parkinson’s disease: A stochastic acceleration
hypothesis
T.J. Collier, N.M. Kanaan, J.H. Kordower (Cincinnati, Ohio)

Objective: To test the hypothesis that markers for factors impli-
cated in cell death in Parkinson’s disease (PD) accumulate in mid-
brain dopamine (DA) neurons with advancing age in a regional pat-
tern consistent with vulnerability or resistance to degeneration based
upon the concept that aging and PD are related processes.

Background: Aging is acknowledged to be a primary risk factor
for PD, but previous studies have led to the conclusion that the cellu-
lar processes underlying aging and PD are distinct. This relationship
has not been examined in the context of likely contributors to DA
neuron degeneration in PD and stereological microscopic techniques.

Methods: We utilized tissue derived from rhesus monkeys ranging
in age from 9-29 years for our analysis. Three sets of markers were
analyzed: 1) autophagy: ubiquitin-positive inclusions and lipofuscin,
2) oxidative/nitrative stress and DA uptake: 3-nitrotyrosine (3-NT),
DA transporter (DAT) and vesicular monoamine transporter-2
(VMAT-2), 3) glia: GFAP (astrocytes) and LN-3 (microglia). Our
analysis utilized stereological cell counting and fluorescence intensity
measurements to characterize the distribution of markers within mid-
brain subregions that are known to be more vulnerable (ventral tier
substantia nigra (vtSN)) or less vulnerable (ventral tegmental area
(VTA), dorsal tier substantia nigra (dtSN)) to degeneration in PD.

Results: 1) intranuclear ubiquitin-positive inclusions accumulated
with advancing age specifically in the vulnerable neurons of
vtSN. Lipofuscin localized to the resistant neurons of dtSN and
VTA. 2) 3-NT accumulated with aging and was correlated with
higher levels of DAT and VMAT-2. All three markers were highest
in the vulnerable vtSN. 3) all regions exhibited comparable staining
for astrocytes, while vtSN of aged subjects exhibited increased acti-
vation of microglia.

Conclusions: Our findings suggest that at least some cellular
mechanisms associated with aging of DA neurons and their degenera-
tion in PD are fundamentally the same and exist along a continuum.
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Normal aging actively produces a vulnerable pre-parkinsonian state
that when accelerated by a variable combination of genetic and/or
environmental factors results in PD.

Mo-21

Impact of substantia nigra pars compacta lesion on the
spontaneous discharge and the electrophysiological properties of
identified pyramidal neurons in the rat motor cortex: An in vivo
study

B. Degos, M. Chavez, J.-M. Deniau, N. Maurice (Paris, France)

Objective: The aim of the present study was to characterize, at
the cellular level, the electrophysiological changes induced in the
motor cortex by the dopaminergic (DA) transmission interruption.

Background: In the current pathophysiological model of Parkin-
son’s disease (PD), the degeneration of DA neurons of the substantia
nigra pars compacta (SNc) is expected to induce a hyperactivity of
the GABAergic output structures of the basal ganglia (BG) leading
to an inhibition of the related thalamo-cortical circuits. At odds with
this hypothesis, transcranial magnetic stimulation studies in PD
patients suggested that excitability of neurons in primary motor cor-
tex is majored and imaging studies revealed an increased metabolism
in the primary motor cortex. These results were obtained using global
approaches.

Methods: Spontaneous activity and electrical membrane properties
of pyramidal cells from the motor cortex were investigated by per-
forming in vivo extra- and intracellular recordings in both intact and
unilaterally SNc-lesioned rats. Cortico-subthalamic and cortico-stria-
tal neurons were identified by the antidromic activation method.

Results: Our results indicate that following SNc lesion, the fre-
quency of the cortical cells was significantly increased. In addition,
the firing pattern of the cells was modified, with a marked increase
of both the burst occurrence and the intra burst frequency. In vivo in-
tracellular recordings revealed that, in SNc-lesioned rats, the mem-
brane potential of the neurons was significantly more depolarized
than in control situation and their input resistance was increased.
Interestingly, changes in frequency and in electrical membrane prop-
erties were more pronounced in the cortico-striatal than in the cor-
tico-subthalamic cells.

Conclusions: These results stress the major impact of DA neurons
degeneration on the functional properties of the motor cortex and
call for a reappraisal of the mechanisms underlying motor impair-
ments in PD. (Supported by ANR-05-JCJIC-0076-01 and ANR-05-
NEUR-013)

Mo-22

Dopamine turnover decrease accompanies 7-nitroindazole
reduction of L-dopa induced dyskinesia

E.A. Del Bel, R.S. Szawka, F .E. Padovan-Neto, C.A. da Silva,

J.A. Anselmo-Franci (Ribeirao Preto, Sao Paulo, Brazil)

Objective: Comparisons between 6-OHDA lesioned (dyskinetic)
and sham (non-dyskinetic) L-DOPA-treated cases, receiving either
saline or 7-nitroindazole were then carried out with regard to striatal
levels of dopamine (DA), DA metabolite DOPAC, serotonin (5-
HTA) and 5-HTA metabolite 5-hydroxyindoleacetic acid (5-HIAA)
as assessed by HPLC-striatum analyses. As it has been shown that
the nigrostriatal DA system has functional and neurochemical asym-
metry it was investigate if the left and right striatum responded simi-
larly to lesion.

Background: Neuronal nitric oxide sinthase selective inhibitor 7-
nitroindazole is able to reduce L-DOPA-induced dyskinesias in ex-
perimental Parkinson.

Methods: Unilaterally, 6-hydroxydopamine (6-OHDA, medial
forebrain bundle) lesioned or sham Wistar male rats were treated



chronically (21 days) with L-DOPA (30mg/kg) for an induction and
monitoring of abnormal involuntary movements (AIMs).

Results: Reduction of the endogenous nitrergic tone by 7-nitroin-
dazole treatment per se increased DA level in sham-L-DOPA treated
rats. L-DOPA induced AIMs in all 6-OHDA lesioned rats attenuated
by 7-nitroindazole. 6-OHDA lesion induced a decrease of DA system
components in the striatum ipsilateral to lesion. The content of 5-HT
increased in the left striatum, the level of 5-HIAA decreased in both
striatum and SHIAA/SHT-ratio decreased in the left one. In the dys-
kinetic and 7-nitroindazole treated animals levels of DA in striatal
tissue did not differ. Level of DA metabolite was larger in the stria-
tum of dyskinetic (right, 25 times and left, 3 times), compared to 7-
nitroindazole-treated animals. The DOPAC/DA ratio, regarded as a
measure of DA turnover, was 2.5 times larger in the ipsilateral stria-
tum of dyskinetic rats. In this group the content of 5-HT system did
not differ.

Conclusions: This study evidenciates that rats dyskinesia was
associated with DA dysregulation in striatum. In the denervated stria-
tum there was an increase in the DA turnover reduced by 7-nitroin-
dazole all together with attenuation of dyskinesia. These results indi-
cate the interdependent regulation of the two nigrostriatal systems
maybe providing compensatory support for the function and behav-
ioral performance.

Mo-23

Proteasome inhibition induces protein aggregation at the
centrosome and disrupts golgi apparatus transport; relevance in
the pathogenesis of Parkinson’s disease

F.J. Diaz-Corrales, R.M. Rios-Sanchez (Seville, Spain)

Objective: To induce Golgi apparatus (GA) fragmentation using
an experimental model of Parkinson’s disease (PD) in order to evalu-
ate dysfunction in GA transport and its relationship with protein
aggregation.

Background: The GA is a cytoplasmic organelle composed of
flattened-parallel cisternae stacked and connected by tubular bridges
forming a reticular network closely associated with the centrosome.
Proteins newly synthesized in the rough endoplasmic reticulum are
transported through GA where are processed, sorted and dispatched
to the cell surface packed into transport vesicles. Growing evidences
have shown that GA fragmentation is a morphological change fre-
quently observed in neurodegenerative  diseases including
PD. However, whether GA fragmentation has some remarkable influ-
ence on protein aggregation in neurodegenerative diseases is still
poorly understood.

Methods: SH-SYSY cells were treated with the proteasome inhibi-
tor MG132 (5, 50 or 500 nM) for 24 or 48 h. Several constitutive
proteins of GA (GMAP-210) and cytoskeleton including the centro-
somal protein y-tubulin were tested by immunofluorescence (IF) and
Western blotting. In order to analyze GA transport, cells were trans-
fected with the vesicular stomatitis virus glycoprotein (VSVG) fused
with green fluorescent protein (GFP).

Results: IF-microscopy images of non-treated cells (Fig. 1; A-
C) showed an intact GA ribbon (A; empty arrows) clustered near
to the centrosome (B; filled arrows). On the contrary, MG132-
treated cells (Fig. 1; D-F) displayed a dramatic fragmentation of
GA (D; empty arrowheads) and large aggregates of +y-tubulin (E;
filled arrowhead). Aggregation of <y-tubulin was corroborated by
the increment on protein concentration at the insoluble fraction in
a dose dependent manner (Fig. 1; G). On the other hand, control
VSVG-GFP-transfected cells (Fig. 2; A-D) delivered the VSVG-
GFP to the cell surface after low-temperature incubation (C;
arrows). In treated cells (Fig. 2; E-H) VSVG-GFP signal did no
reach the plasma membrane, and it was accumulated (G; arrow-
head) in cells that had both GA fragmentation (E; empty arrow-
heads) and +y-tubulin aggregates (F).
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FIG. 1 (Mo-23). Proteasome inhibition induces GA fragmentation
and y-tubulin aggregates.
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FIG. 2 (Mo-23). Vesicular transport was disrupted in cells with GA
fragmentation and vy-tubulin aggregates induced after proteasome-
inhibition treatment.

Conclusions: Our results suggest that protein aggregates at the
centrosome as well as disruption of GA transport are related proc-
esses that might play a role in the pathogenesis of PD.

Mo-24

Identification of kinases and phosphatases involved in a-synuclein
phosphorylation

S. Gore, A. Siegel, R.L. Robeson, D. Azorsa, S. Mousses, T. Dunckley
(Phoenix, Arizona)

Objective: To identify novel kinases and phosphatases involved in
the pathological phosphorylation of a-synuclein protein on serine 129.

Background: Lewy Bodies are composed of a-synuclein and other
proteins. Although whether LBs are toxic or neuroprotective remains
a point of contention, it is clear that the post-translational hyperphos-
phorylation of a-synuclein protein on serine 129 is an important neu-
rotoxic event. The mechanisms whereby a-synuclein is phosphoryl-
ated on serine 129 remain very poorly defined, despite the potential
therapeutic relevance of this phosphorylation in mitigating neurode-
generation in PD and PDD.

Methods: We have developed a high-throughput, cell-based assay
for the rapid quantitation of total a-synuclein and serine 129 phos-
phorylated a-synuclein levels. Using this assay, we screened a library
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of siRNAs targeting known and predicted kinases throughout the ge-
nome.

Results: Several novel candidate a-synuclein kinases, in addition
to a known a-synuclein kinase (casein kinase 2), emerged from this
screen.

Conclusions: Our assay is a useful tool for identifying kinases
that phosphorylate a-synuclein in vitro and has generated a list of ki-
nases for further investigation in vivo. In addition, our results show
that this approach will be useful for identification of phosphatases
involved in a-synuclein metabolism, which may serve as better
potential targets for modification of serine 129 phosphorylation in
PD.

Mo-25

An improved sham stimulation protocol for transcranial direct
current stimulation (tDCS)

J.E. Dundas, G.W. Thickbroom, F.L. Mastaglia

(Perth, Western Australia, Australia)

Objective: To develop a protocol which eliminates perceptual dif-
ferences between real tDCS and sham stimulation, by employing a
preceding desensitizing period.

Background: Transcranial direct current stimulation (tDCS) is a
promising clinical intervention for neurological disorders such as Par-
kinson’s disease, however, evaluating its effectiveness depends on a
comparison with a suitable form of sham stimulation. With tDCS,
current is applied for several minutes, whereas, sham stimulation typ-
ically uses just a brief application of current (5-20 sec). Applying
current to the skin evokes a range of itching sensations, and it is im-
portant to determine whether there are perceptual differences between
the two forms of stimulation that might compromise the effectiveness
of the sham. In addition, habituation to the sensation of itch raises
the possibility of using preconditioning to modify itch sensation.

Methods: Using a repeated measures protocol we compared par-
ticipants’ (n=11) perception of comfort, rated according to an 11—
point visual analogue scale (O—very uncomfortable, to 10—very com-
fortable), during 2 min of tDCS; 2 min of tDCS preconditioned with
20 sec of DCS followed by a 100 sec desensitization period, and
sham stimulation (20 sec DCS with no further stimulation).

Results: Sham was significantly more comfortable than tDCS 1
min after stimulus onset (80.78, 5+0.73; p<0.05), however, when
tDCS was preceded by a desensitizing period there was no difference
compared to sham (7£0.90, 80.78; p>0.05).

Conclusions: A perceptual difference exists between sensations
evoked during tDCS and sham stimulation, however, by applying a
desensitizing DCS period prior to stimulation the difference between
current-evoked sensations is eliminated. This suggests that short-stim-
ulation sham is not an adequate control for tDCS, but that the addi-
tion of a desensitizing DCS period to both sham and tDCS can elimi-
nate perceptual differences between real and sham stimulation.

Mo-26

Anodal tDCS over left M1 produces simultaneous bidirectional
effects on bilateral M1 excitability

J.E. Dundas, G.W. Thickbroom, F.L. Mastaglia

(Perth, Western Australia, Australia)

Objective: To determine whether tDCS applied to one motor cor-
tex produces effects on excitability in the homologous region of the
unstimulated, contralateral motor cortex.

Background: Transcranial direct current stimulation (tDCS) mod-
ulates excitability in the cortical area directly beneath the stimulating
electrode, but recent studies suggest it might also induce effects in
distant brain regions by modulating the activity of interconnected
motor areas. As prolonged tDCS-effects on motor cortex (M1) excit-
ability have been well established and anatomical connections are
known to exist between both motor cortices, we aimed to study
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whether anodal tDCS over left M1 modulates corticomotor excitabil-
ity bilaterally.

Methods: Eight participants received 10 min anodal tDCS (1mA)
with the cathode positioned over the contralateral supraorbita. Motor
evoked potentials (MEPs) from single pulse transcranial magnetic
stimulation (TMS) were used to assess cortical excitability in left and
right motor cortices every 5 mins for 30 min following stimulation.

Results: During this period left motor cortex excitability increased
(av. change in MEP amplitude: 120.6% *8.2; p<0.05) and right
motor cortex excitability decreased (av. change in MEP amplitude:
82.2% *6.4; p<0.05).

Conclusions: Our results demonstrate that anodal stimulation of
the left M1 can modulate corticomotor excitability levels bilaterally—
enhancing left M1 and suppressing right M1 excitability—presumably
by modulating the activity in transcallosal and subcortical pathways
interconnecting both motor cortices. These findings have implications
for the potential use of this intervention in clinical populations with
asymmetric motor disturbances.

Mo-27

Parkin dysfunction results in defective depolarization-induced
exocytosis of large dense core vesicles

H. Eguchi, M. Ohara-Imaizumi, Y. Chikaoka, S. Sato, T. Hatano,
S.-1. Kubo, Y. Mizuno, S. Nagamatsu, N. Hattori

(Bunkyo, Tokyo, Japan)

Objective: To evaluate whether parkin plays a role in exocytosis
such as neurotransmitter release from dopaminergic cell or insulin
release from pancreatic 3 cell.

Background: Parkin is the causative gene for an autosomal reces-
sive form of Parkinson’s disease. Parkin is expressed ubiquitously,
and part of it associate with synaptic vesicles. Presynaptic proteins
such as Septin 5 (CDCrel-1), synphilin-1, and synaptotagminXI are
identified as substrates for parkin E3 ligase, which may be involved
in depolarization-induced exocytosis. Also, Parkin-deficient models
have shown impaired neurotransmission in glutamatergic neurons and
altered expression of proteins involved in the regulation of cytoskele-
ton and vesicular transport. Thus, we hypothesize that parkin plays a
role in exocytosis of large dense core vesicle(LDCV).

Methods: We accessed effects of knocking-down and overexpres-
sion of parkin on high K+-evoked exocytosis in HIT-T15 and PC12
co-transfected with a reporter human growth hormone (hGH). We
used total internal reflection fluorescence (TIRF) imaging analysis to
reveal the process of first- and second-phase LDCV exocytosis.

Results: PC12 cells in which parkin is knocked down show a
reduced exocytosis, which is restored by re-expression of exogenous
parkin. Overexpression of parkin mutants but not wild-type parkin in-
hibit exocytosis in the HIT-T15 cells and PC12 cells. In parkin-
knockout mouse (-cell, the number of fusion events from previously
docked granules were markedly reduced; second-phase fusion from
newcomers was preserved.

Conclusions: Our data suggests that parkin functions physiologi-
cally as a regulator of large dense core vesicle fusion not only in do-
paminergic cell but also in pancreatic 3 cell.

Mo-28

Regulatory role of short interval intracortical inhibition during
paired associative stimulation
B. Elahi, R. Chen (Toronto, Ontaio, Canada)

Objective: To Investigate the role of short interval intracortical in-
hibition during paired associative stimulation induced plasticity.

Background: Repetitive median nerve stimulation followed by
single pulse transcranial magnetic stimulation (TMS) can increase
the amplitude of motor-evoked potentials (MEP) in the median nerve
innervated small hand muscles. This phenomenon is termed paired
associative stimulation (PAS), and shares a number of physiological



aspects with long term potentiation (LTP) in motor cortex. This
LTP-like plasticity is disturbed in dystonia and Parkinson’s disease.

Methods: In 4 healthy subjects, we test a novel paradigm to
induce cortical plasticity by engaging short interval intra-cortical in-
hibition (SICI) (mainly mediated by GABAergic cortical circuit) dur-
ing PAS to assess the role of inhibitory intra-cortical circuits in
motor cortex plasticity. The first protocol involved median nerve
stimulation combined with paired pulse TMS, with a subthreshold
conditioning stimulus 2 ms before a test stimulus that produced 1
mV MEPs. The second protocol was the same as the first but the test
stimuli were adjusted to produce 1 mV MEPs in the presence of the
conditioning stimuli. The third protocol is a traditional PAS paradigm
using single pulse TMS. Each subject went through the three proto-
cols in random order with at least one week between sessions. We
measured how these stimulation protocols changed MEP amplitudes,
cortical excitability and different cortical inhibitory circuits such as
SICI, short-interval afferent inhibition (SAI) and cortical silent period
and intra-cortical facilitation (ICF). This allowed us to explore the
effect of intra-cortical inhibitory circuits on measures of cortical
excitability and PAS induced plasticity.

Results: We found increased SICI and reduced MEP amplitude
compared to baseline after the first protocol (repetitive median nerve
and paired pulse stimulation). The second (adjusted the paired pulse
stimulation intensity to produce 1mV MEP) and third (traditional
PAS 25ms) protocols both induced higher MEP amplitude especially
in the second protocol which higher test stimuli intensity was used.
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Conclusions: Our results suggest SICI may have a homeostatic
and regulatory role during plasticity protocols

Mo-29

Metabolic activity of the subthalamic nucleus in a primate model
of L-dopa unresponsive parkinsonism

P.O. Fernagut, Q. Barraud, E. Bezard, 1. Ghorayeb, F. Tison
(Bordeaux, France)

Objective: We investigate the differential pathophysiology of mul-
tiple system atrophy versus Parkinson s disease.

Background: Increased activity of the subthalamic nucleus (STN)
is critical in mediating motor symptoms of Parkinson s disease.

Methods: To determine if altered STN functioning also occurs in
levodopa-unresponsive parkinsonism in multiple system atrophy

S$31

(MSA-P), metabolic activity of the STN was assessed using cyto-
chrome oxidase (CO) histochemistry in monkeys with nigral, striatal
or nigral + striatal degeneration induced by 1-methyl-4-phenyl-
1,2,3,6-tetrahydropyridine (MPTP) and/or 3-nitropropionic acid
(3NP).

Results: MPTP and MPTP + 3-NP treated monkeys had a similar
parkinsonian score and were clinically indistinguishable. However,
CO activity in the STN was significantly increased in MPTP-induced
parkinsonism but not in MPTP + 3-NP-induced striatonigral degen-
eration.

Conclusions: These results indicate that metabolic activity of the
STN is normal in levodopa-unresponsive parkinsonism and provide a
pathophysiological mechanism for the lack of effect of STN stimula-
tion in MSA.

Mo-30

Comparative analyses of Purkinje cell gene expression profiles
reveal common molecular abnormalities in different poly-
glutamine diseases

B. Friedrich, P. Euler, R. Ziegler, A. Kuhn, B. Landwehrmeyer,

C. Weiller, B. Zucker (Freiburg, Baden-Wuerttemberg, Germany)

Objective: To determine whether Spinocerebellar ataxia type 7
(SCA 7) and Huntington’s disease (HD) share pathogenic events, we
performed a molecular screen in Purkinje cells (PC) of two trans-
genic mouse models.

Background: Polyglutamine diseases have a number of common
features including progressive neuronal degeneration and formation
of protein aggregates. There is growing evidence for critical nuclear
events leading to transcriptional alterations in SCA 7 as well as in
HD and both share a cerebellar degenerative phenotype.

Methods: Taking advantage of the use of laser capture microdis-
section, we compared PC gene expression profiles of two transgenic
mouse models by using microarrays. Validation was performed by
quantitative PCR. As PC are affected late in HD we examined ani-
mals showing already severe symptoms (R 6/2, 12 weeks). SCA 7
animals were analyzed at an earlier stage (P7E, 15 weeks).

Results: The majority of transcriptional alterations were detected
in the transgenic model of HD, e.g. parvalbumin (downregulated to
48% of wildtype), diacylglycerol lipase o (11%) and IPs-gated re-
ceptor 1 (Itprl, 31%). Almost all the changes identified in the SCA
7 model were found in the HD model as well, such as phospholi-
pase C B3 (SCA 7: 58%; HD: 5%), purkinje cell specific protein 2
(SCA 7: 54%; HD: 31%) and aldolase C (SCA 7: 43%; HD: 50%).
The comparison of laser-dissected neurons with cerebellar homoge-
nates of the SCA 7 model (comprising all cell types) revealed Itprl
downregulation in homogenates (59%), not in laser-dissected PC.

Conclusions: These findings suggest disturbances in calcium sig-
naling making PC more susceptible to excitotoxicity. This may be
exacerbated by the loss of the neuroprotective aldolase
C. Downregulation of Itprl in homogenates of the SCA 7 model may
be an indicator for pathogenic mechanisms outside the PC. Thus, our
data reveal common and distinct molecular events in different poly-
glutamine disorders.

Mo-31

Only the labile iron pool is increased in parkinsonian substantia
nigra

J.J. Galazka-Friedman, A. Wypijewska, A. Jaklewicz,

E.R. Bauminger, Z.K. Wszolek, A. Friedman (Warsaw, Poland)

Objective: Assessment of the labile iron pool in parkinsonian sub-
stantia nigra (SN).

Background: Parkinson’s disease (PD) is a progressive neurode-
generation involving mostly the substantia nigra (SN). The pathome-
chanism of the neurodegeneration includes oxidative stress. Iron is
believed to be the trigger of oxidative stress in PD. Although several
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studies have shown an increase of the concentration of total iron in
PD SN, others did not. As the stress may be triggered only by labile
iron pool we decided to assess the concentration of this iron.

Methods: 29 control and 17 parkinsonian were used for Mdssba-
uer spectroscopy for determination the concentration of total iron in
SN, identification of iron binding compound and evaluation of the ra-
tio Fe2+/Fe3+. As Mossbauer spectroscopy does not need any pre-
treatment of the samples and does not destroy them during the proce-
dure, out of these samples 8 control SN and 6 PD were assessed for
the concentration of iron and copper in supernatants by atomic
absorption. The samples were homogenized, centrifugated and fil-
trated through filters blocking all substances bigger than 10 kDa.
Therefore all ferritin-bound iron was blocked by filters and only
“free” iron could be found in supernatants. As copper does not have
a similar binding substance, one could admit that virtually all copper
will be found in supernatants.

Results: The concentration of total iron was similar in PD and
control SN (177+18 vs. 17714 ng/mg, the ratio PD/control being
1.00%0.13). Mossbauer spectra of control and PD SN obtained at 90
K have shown only ferritin-like iron with no detectable divalent iron.
The concentration of labile iron in PD was significantly higher vs.
control (135+10 and 765 ng/g). The difference is significant at
p<0.01. No difference was found in the concentration of copper
between PD and control 115%17 vs. 122+19 ng/g.

Conclusions: Our results show that in PD SN the increase of the
concentration of iron concerns only the labile iron, whose amounts
are more than 1000 times smaller than the concentration of the
total iron. These results correspond to our previous finding of a
decreased concentration of L-ferritin in PD SN. The loss of L-ferri-
tin may cause an easier efflux of small amounts of labile, non-ferri-
tin bound iron. These tiny amounts may trigger the oxidative
stress.

Mo-393

The study on safety of quantum materials for the diagnosis and
treatment of Parkinson’s disease

U. Lee, Y.-M. Yoo, Y.-J. Kim, H.-T. Yoo (Incheon, Republic of
Korea)

Objective: Advances in nanomedicine have led to the develop-
ment of nanoparticles, such as quantum dots, carbon nanotubes, and
metallic nanostructures, for many innovative applications in diagnos-
tics, gene delivery, and cancer therapy.

Background: Nanoparticles(NPs) have a proportionately very
large surface area and this surface can have a high affinity for metals
(e.g., iron) and organic chemical combustion products such as poly-
cyclic aromatic hydrocarbons; PAHs. In medical therapeutics, many
drug candidates fail to reach their targets at appropriate concentra-
tions, which can severely limit their effectiveness. However, when
drugs are encapsulated into nanoscale particles and treated to prevent
clumping, the result is often a stable and water-soluble material, due
to the very large surface to volume ratio. New drugs based on nano-
particle-mediated delivery systems are being developed for preven-
tive treatment of the oxidative damage occurring in neurodegenera-
tive diseases like Alzheimer’s, Wilson’s and Parkinson’s.

Methods: In this study, we have attempted to assess the impact of
many of these variables utilized for in vitro toxicity studies with the
stated goal of developing an in vitro culture system that could pro-
vide a reasonably accurate, predictive early screen for assessing the
pulmonary toxicity of particulate materials. We used a wide range of
concentrations of NPs, including some that are much higher than
those published for commercial product using spectroscopy.

Results: Using the MTT assay the viability of cultured cells was
measured at various concentrations of NPs. The figure clearly illus-
trates that the neural cells showed a rapid decrease of viability in the
NP high concentration.
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Conclusions: Further studies are needed to examine the nestin-
expressing glial cells in response to NPs when NPs are injected into
the cortex.
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Tu-14

Effect of Parkinson’s disease on medio-lateral motion of the
centre of mass when walking over a ground-based obstacle
B. Galna, A.T. Murphy, M.E. Morris (Melbourne, Victoria, Australia)

Objective: To examine whether the medio-lateral motion of the
centre of mass (CoM) is greater in people with mild to moderately-
severe Parkinson’s disease (PD) compared to age-gender matched
control participants when walking over a ground-based obstacle.

Background: Impaired dynamic postural control during gait con-
tributes to the high incidence of trips and falls observed in
PD. Balance in standing is impaired by PD yet has not been exam-
ined during functional gait tasks such as obstacle crossing.

Methods: 19 people with mild to moderate PD (4 females; mean
age 65.8yr, SD 7.8; Unified Parkinson’s Disease Rating Scale
(Motor) Mean: 12.5, SD: 5.2; Hoehn and Yahr stage range 1-3) and
19 age-gender matched control participants (Mean age: 64.8yr SD:
8.1) were included. Participants walked at their self-preferred pace
over a ground-based obstacle (height 10% of leg length x 600mm x



10m) 16 times. People with PD were tested at the peak dose of their
levodopa medication. Thirty-four retroreflective markers taped onto
the head, arms, trunk, pelvis and lower limbs were recorded using a
Vicon 3D motion analysis system (100Hz). Whole-body centre of
mass (CoM) was calculated using the plug-in-gait model. Centre of
pressure (CoP) was measured using two floor-embedded Kistler force
plates (1000Hz). Dependant variables included medio-lateral range of
motion, peak velocity and CoM-CoP inclination angles for both lead
and trail limb crossing steps.

Results: Despite walking at a slower pace, people with PD demon-
strated greater medio-lateral excursion than control participants during
the lead limb step (p=.025) but not during the trail limb step (p
=.157). People with PD had faster peak medial velocities (Lead:
p=.044; Trail: p=.004) and greater CoM-CoP separation angles (Lead:
p=.010; Trail: p=.024) during both lead and trail limb crossing steps.

Conclusions: Although it is well established that movement is slow
and underscaled in PD, this study found larger and faster medio-lateral
sway of the CoM during obstacle crossing. Impaired postural control
during functional gait tasks may predispose those with PD to falls.
Medio-lateral sway of the CoM during obstacle crossing has been
shown to identify elderly fallers and so it is warranted to assess if it
can also identify potential fallers in people with PD.

Tu-15

PINK1 associated Parkinson’s disease is caused by neuronal
vulnerability to calcium induced cell death

S. Gandhi, A. Wood-Kaczmar, NW. Wood, M.R. Duchen,

A.Y. Abramov (London, United Kingdom)

Objective: To determine the mitochondrial pathophysiology
caused by loss of PINK1 function in mammalian neurons in vitro.

Background: Mutations in the PINKI1 gene cause an autosomal
recessive form of Parkinson’s disease. The PINK1 protein is a mito-
chondrial kinase and thus mitochondrial dysfunction may be central
to the pathogenesis of PINK1 associated Parkinson’s disease.

Methods: We performed dynamic imaging of calcium handling,
oxidative stress, and respiration in neuronal models of PINK1 defi-
ciency. We employed three cell models: (1) stable PINKI knock-
down in neuroblastoma cells, (2) stable PINK1 knockdown in human
neurons derived from mesencephalic stem cells and (3) transgenic
PINK1 knockout mouse cortical and midbrain neurons.

Results: PINK1 deficiency results in dysfunction of the mitochon-
drial sodium/calcium exchanger, causing reduced mitochondrial cal-
cium efflux, and mitochondrial calcium overload. This reduces the
mitochondrial calcium capacity of the cell in response to cytosolic
calcium stimuli. Furthermore, calcium overload stimulates reactive
oxygen species (ROS) production via NADPH oxidase. ROS produc-
tion inhibits the glucose transporter, reducing substrate delivery, and
causing impaired respiration. The impaired respiration may be
restored by provision of mitochondrial complex I and II substrates.

Conclusions: There is significant cross talk between the bioener-
getic function and the calcium homeostasis function of mitochondria.
Taken together, reduced mitochondrial calcium capacity and increased
ROS lower the threshold of opening of the mitochondrial permeability
transition pore (mPTP) such that physiological calcium stimuli become
sufficient to induce mPTP opening in PINK1 deficient cells. As dopa-
minergic neurons are exposed to significant calcium fluxes and oxida-
tive stress, these findings suggest a mechanism by which PINK1 dys-
function renders such neurons vulnerable to cell death.

Tu-16

SNARE protein accumulation in a model of early Parkinson’s
disease

P. Garcia Reitbock, O. Anitchtchik, G.K. Tofaris, M. Goedert,

M.G. Spillantini (Cambridge, United Kingdom)

Objective: To investigate possible causes of the recently observed
dopaminergic dysfunction in a transgenic mouse model of Parkin-
son’s disease.
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Background: The presynaptic protein a-synuclein plays a major
role in the development of Parkinson’s disease, where it is the major
component of the Lewy body. We recently reported a transgenic
mouse model expressing truncated (1-120) human a-synuclein in do-
paminergic cells in a mouse a-synuclein null background. These
mice develop a-synuclein aggregates, striatal dopamine deficiency,
reduced locomotion but no nigral dopaminergic cell loss.

Methods: Syn (1-120) transgenic mice express human (1-120)
truncated a-synuclein under the TH-promoter and in a mouse a-syn-
uclein null background and were previously described (J Neurosci.
2006, 26(15):3942-50) In vitro enzymatic assays to measure protea-
some and aconitase activities, western blotting, immunohistochemis-
try and immunofluorescent confocal imaging were used to study the
pathology in syn (1-120) mice.

Results: Neither changes in the proteasomal or lysosomal system
nor an increase in oxidative stress account for the dopaminergic dys-
function in syn (1-120) mice. Instead we found that in the striatum
of these transgenic mice, synaptic accumulation of truncated (1-120)
a-synuclein was associated with specific, age-dependant redistribu-
tion of SNARE-proteins. Truncated (1-120) a-synuclein and SNARE
proteins were found to colocalize in the same striatal terminals.
SNARE protein accumulation was not limited to the over-expression
of truncated (1-120) a-synuclein, as this was also observed in trans-
genic mice over-expressing human A30P or AS53T mutated full-
length a-synuclein. Lack of SNARE redistribution in the R6/2 trans-
genic mice (a model of Huntington’s disease) and P301S mice (a
model of tau aggregation) indicated that the effects on SNARE pro-
teins were specific to a-synuclein.

Conclusions: Our observations indicate a novel neurotoxic mecha-
nism of action of a-synuclein at the synapse and suggest that synap-
tic pathology caused by a-synuclein is an early event in Parkinson’s
disease that precedes the occurrence of dopaminergic cell death.

Tu-17

Pole test and dopaminergic cell loss correspondence in two
different MPTP (1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine)
mouse models

T. Gioltzoglou, A. Lourbopoulos, E. Nousiopoulou, O. Touloumi,

1. Milonas, N. Taskos, N. Grigoriadis (Thessaloniki, Greece)

Objective: To determine whether a widely used clinical tool such
as the pole test may appoint the underlying dopaminergic cell loss in
acute and chronic MPTP regiments.

Background: MPTP administration in C57/bl mice results in loss
of dopaminergic (DA) neurons in the substantia nigra (SN) and a
depletion of dopamine in the striatum. However, there is a discrep-
ancy between the neurochemical (massive DA damage) and the be-
havioral (recovery of motor performance) changes in this animal
model. Although pole test is a useful method to evaluate movement
disorder caused by striatal DA depletion, there is no study specifying
it’s accuracy in various time points following MPTP administration.

Methods: The acute (4 IP injections of 20mg/kg MPTP every 2
hours) and chronic (1 IP injection of 4mg/kg MPTP daily, for 20
days) MPTP models were induced in 25 and 26 C57/bl mice, respec-
tively. Nineteen mice, served as overall vehicle controls for both
models. Pole tests for acute and chronic models were performed at
1-3-7-14-21 and 1-7-21-42-63 days post-last-injection (PLI), respec-
tively. The Tyrosine-hydroxylase positive (TH+) neurons per mm?2
of the substantia nigra were studied in the pre-determined time points
(n=5-6 animals per time point) and were correlated to the pole test
parameters.

Results: There was a significant reduction in the mean number of
TH+ neurons in SN of both acute and chronic model (P<0.001).
The reduction was greater at days 1 and 3 PLI (45 and 39%,
P<0.001) in the acute model, stabilizing thereafter, while it was
greater at days 7 to 21 (plateau) in the chronic model, upturning only
at day 63 (P<0.05). Pole test performance was significantly worse
only at days 1 (P<0.05) and 7 (P<0.01) PLI in acute and chronic
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models, respectively, recovering to control levels thereafter. The
number of TH+ neurons was correlated to pole test only at days 1
(Spearman’s rho = -0.891, P<0.05) in the acute, and 7 (-0.845
P<0.01) PLI in the chronic model, but not at the rest time points.

Conclusions: Our results indicate that pole test may be a reliable
clinical tool, with a value limited to the early, pick dopaminergic
destruction.

Tu-18

Increased cytosolic calcium levels and oxidative stress promote
alpha-synuclein aggregation in vivo
J.J. Goodwin, D.L. Pountney (Gold Coast, Queensland, Australia)

Objective: To investigate (1) the role that calcium plays in the
aggregation dynamics of alpha-synuclein both in vitro and in vivo
and (2) to determine whether oxidative stress acts additively or syn-
ergistically with calcium in alpha-synuclein aggregate formation.

Background: Neuronal cell loss in Parkinson’s disease (PD) and
Parkinson’s-plus diseases is associated with abnormal, aggregated
forms of the cytoplasmic protein, alpha-synuclein (a-syn). The
causes of a-syn aggregation are unclear, however the breakdown of
tightly regulated cellular processes, such as calcium signalling, and
the increased level of oxidative stress in the ageing brain may inter-
act with a-syn, leading to the formation of cytotoxic a-syn species
and the neurodegeneration associated with PD. In this study, we
investigate the affects of calcium and oxidative stress on the produc-
tion of aggregated a-syn species both in vitro using recombinant a-
syn protein and in vivo using cell culture models.

Methods: We have treated highly purified recombinant monomeric
a-syn with calcium and/or hydrogen peroxide in vitro, and used
scanning electron microscopy to investigate protein conformation. In
cell culture experiments, we used thapsigargin to induce transient
increases of icytosolic calcium in human cell lines expressing an a-
syn-GFP construct. Fluorescence microscopy techniques, including
live-cell imaging and confocal microscopy, allow the observation of
calcium flux, a-syn aggregation and cytotoxicity.

Results: Incubation (24 hrs; 4 degrees C) of monomeric a-syn (10
puM) with calcium (100uM) or hydrogen peroxide (ImM) resulted in
the generation of large (50-150 nm) globular or annular structures,
whilst control incubations showed no large protein aggregates. Our
current cell culture data shows that a transient increase in intracellu-
lar free calcium induced by thapsigargin (1pM) or oxidative stress
caused by hydrogen peroxide (0.5mM) was able to induce frequent
microscopically-visible, perinuclear or cytoplasmic a-syn aggregates
after 24 hrs in human 1321N1 cells expressing a-syn-GFP.

Conclusions: Our data indicates that calcium or hydrogen perox-
ide can promote the formation of annular a-syn oligomeric species
similar to those observed in pathological tissue in vitro, as well as
promote in vivo aggregate formation in cell culture.

Tu-19

Motor dysfunction is more severe in predominantly right- than
left-hemispheric Parkinson’s disease

C.A. Haaxma, R.C.G. Helmich, G.F. Borm, A.C. Kappelle,

M.W.IM. Horstink, B.R. Bloem (Nijmegen, Netherlands)

Objective: To test the hypothesis that a physiological left-hemi-
spheric dopaminergic predominance leads to a relatively greater
right-hemispheric vulnerability to dopamine depletion, such as occur-
ring in Parkinson’s disease (PD).

Background: Some but not all studies of the healthy human brain
have suggested that dopaminergic processes may be lateralized
towards the left hemisphere. We addressed this issue in a clinical
approach of PD, which is characterized by asymmetric dopaminergic
degeneration of either predominantly the left (PD-L) or the right (PD-
R) nigrostriatal system. Following the above-mentioned hypothesis, we
predicted greater motor dysfunction in PD-R than in PD-L patients.

Methods: Motor function was assessed separately for the left and
right hand in 155 early, dopa-naive PD patients with clear symptom
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asymmetry (PD-R: n=86, PD-L: n=69) and 48 healthy age-matched
controls. PD-L and PD-R groups were matched for age, gender and
disease duration. All subjects were right-handed. Motor assessments
consisted of the UPDRS-III and the pegboard dexterity test, a timed
motor test that proved highly sensitive to subtle motor dysfunction in
PD. Based on the healthy control data, PD results were corrected for
physiological motor asymmetries due to right-handedness.

Results: PD-R patients exhibited a markedly larger difference
between right and left dexterity scores than PD-L patients (p<0.001).
This could be attributed to greater motor dysfunction of the more-
affected left hand in PD-R patients compared to the more-affected
right hand in PD-L patients. The less-affected hand performed simi-
larly in both groups. This effect was not found in the UPDRS-III
scores, possibly due to the higher sensitivity of the pegboard dexter-
ity test compared to the UPDRS-IIIL.

Conclusions: The results fit the hypothesis that the right hemi-
sphere might be more susceptible to dopaminergic denervation than
the left hemisphere.

Tu-20

Rotigotine protects dopaminergic neurons against glutamate
excitotoxicity via dopamine receptor activation and PI3-Akt
signalling

S. Harder, D. Scheller, H. Reichmann, G. Gille (Dresden, Germany)

Objective: To investigate the neuroprotective potential of the non-
ergot dopamine (DA) agonist rotigotine towards DAergic neurons
exposed to glutamate excitotoxicity.

Background: Previously found neuroprotective effects of rotigo-
tine to DAergic neurons were further explored with respect to the
mechanism of action.

Methods: Cultures of primary DAergic neurons from embryonic
mouse mesencephalon were pre-treated with rotigotine (0.1, 1uM) on
the 8" or 10™ day in vitro (DIV) with or without DA receptor antago-
nists (10nM GR103691, 20uM sulpiride). Glutamate (0.5mM) was
added 24h later for 9min. Two days later, DAergic neurons and total
neurons were identified immunocytochemically by tyrosine hydroxy-
lase (TH) and NeuN staining, respectively. LDH release was deter-
mined spectrophotometrically. Superoxide radicals were detected by a
fluorescent indicator (MitoSOX Red reagent) 24h after glutamate treat-
ment. The role of the PI3-kinase pathway was tested adding Wortman-
nin (100nM) or LY294002 (10pM) 1h prior to rotigotine.

Results: Glutamate decreased TH positive neurons by 60%. The
total number of neurones decreased only by 23% suggesting a higher
sensitivity of DA neurons. Pre-incubation with rotigotine (1uM) on
10 DIV increased the survival rate of TH positive neurons signifi-
cantly by 22% against glutamate intoxication. The receptor antago-
nists GR103691 or sulpiride blocked the protective effect of rotigo-
tine. No protective effect on the total number of neurones was
observed as LDH release did not change. Inhibition of the PI3-kinase
pathway with PI3-kinase inhibitors Wortmannin or LY29400 com-
pletely abolished protection suggesting involvement of that pathway.
Rotigotine treatment (1 pM) on 10 DIV also caused a marked reduc-
tion of superoxide radicals in the culture measured 24h after gluta-
mate administration.

Conclusions: Rotigotine exerts significant protection to DAergic
neurons in primary culture against glutamate toxicity. Protection
depends on stimulation of DA receptors and is mediated via the PI3-
kinase pathway.

Tu-21

The role of a-synuclein in neural stem cells in vivo
H. Hayakawa, M. Tani, T. Nihira, N. Hattori, Y. Mizuno,
H. Mochizuki (Tokyo, Japan)

Objective: In this study, we examined that the role of a—synuclein
in neural stem cells in vivo.



Background: The physiological role of a -synuclein is poorly
defined. Recently, Crews et al. reported that a—synuclein regulated
the proliferation in ES cells.

Methods: We injected the retroviral vector encoding human o —
synuclein gene into the subventricular zone(SVZ) of mice. We exam-
ined the kinetics of the neural stem cells in the rostral migratory
stream (RMS) by the immunohistochemistry.

Results: After injection with retro—a—synuclein vector, the number
of migration cells from SVZ to OB was decreased compared to the
number of these cells after injection with control vector.

Conclusions: Our results indicate that overexpression of a —synu-
clein might regulate the migarating neural stem cells from SVZ to
OB, or the induction of the differentiation of these cells in SVZ.

Tu-22

Kinetics of microglial activation and degeneration of dopamine-
containing neurons induced by 6-OHDA in a rat model of
Parkinson’s disease

V. Henry, V. Paille, F. Lelan, P. Brachet, P. Damier

(Nantes, France)

Objective: To analyze the kinetics of the microglial activation and
the dopaminergic cell death induced by the neurotoxin 6-hydroxydo-
pamine (6-OHDA) in a rat model of Parkinson’s disease (PD).

Background: Aside from the loss of dopaminergic neurons, the
ventral midbrain is also the site of a microglial reaction in both PD
and animal models of PD. Many questions on the role of activated
microglia remain unanswered.

Methods: Twenty-one rats received an injection of 6-OHDA in
the right MFB and were compared to 7 sham-lesioned rats and 3
controls. The motor behavior was assessed by the stepping test.
Groups of 3 lesioned-rats and 1 sham-lesioned rat were sacrificed 1,
5, 7, 14, 21, 28 and 35 days after surgery. Series of section were
processed for tyrosine hydroxylase (TH), OX42 immunohistochemis-
try and fluorojade B (FJB) staining. Number of TH-, FIB- positive
cells and OX42-positive cell densities were measured using an image
analysis system (Explora Nova). We differentiated two types of
OX42-positive cells: ‘ramified slightly stained’ (i.e. quiescent micro-
glia cells) and ‘amoeboid and intensely stained’ (i.e. activated micro-
glia cells).

Results: As early as the first day after the injection, the motor per-
formance of the 6-OHDA-lesioned rats decreased, with this decline
in performance being correlated with the reduction of the dopaminer-
gic innervation (TH optical density) of the contralateral striatum. In
the ventral midbrain, the loss of dopaminergic neurons was observed
a few days later and appeared to follow a specific temporo-spatial
pattern. The highest number of FJB-positive neurons and the highest
activated OX42-positive cell density were observed in the ventral
midbrain 7 days after the 6-OHDA injection. Neurons in degenera-
tion and activated microglia were observed solely in the dopaminer-
gic areas where dopaminergic cells were no longer observed, sug-
gesting that the loss of dopaminergic phenotype preceded the degen-
erative process per se. In the sham-lesioned rats a transient activation
of the microglia was observed in the vicinity of the needle trajectory
without any cell degeneration.

Conclusions: The chronology of the events supports the hypothe-
sis that microglia activation is a secondary rather than a primary phe-
nomenon in dopaminergic cell degeneration induced by 6-OHDA.

Tu-23

Characterization and regulation of the promoter region of
human neuronal uncoupling protein-4 (UCP4) and its
neuroprotective role in Parkinson’s disease

JW.-M. Ho, PW.-L. Ho, K.H.-H. Kwok, H.-F. Liu, X. Ge,

M.H.-W. Kung, D.B. Ramsden, S.-L. Ho (Hong Kong, Hong Kong)

Objective: We aimed to identify the promoter region and potential
essential response elements (EREs) in regulating UCP4 gene expres-
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sion, and its role in neuroprotection against mitochondrial dysfunc-
tion and oxidative stress.

Background: Parkinson’s disease (PD) is characterized by degen-
eration of dopaminergic neurons in substantia nigra. Decreased activ-
ity of mitochondrial Complex I in PD causes oxidative stress, and
neuronal cell death. UCP4 is expressed in brain. We have previously
shown that overexpressing UCP4 is protective against MPP+ and do-
pamine-induced neuronal cell death, by suppressing ROS and main-
taining ATP levels. Neuroprotection mechanisms and regulation of
UCP4 gene expression are unclear.

Methods: A 3k-bp DNA fragment upstream of the transcription
start site (TIS) of human UCP4, and a series of 5’-deleted fragments
were cloned into luciferase reporter vector. Luciferase activity was
measured to determine critical promoter region of UCP4. Potential
EREs were identified by computer analyses and site-directed muta-
genesis. NFxB inhibitor, HNE, was used to study the effects of
NFkB in UCP4 expression against MPP+ toxicity. Electrophoretic-
mobility-shift-assay (EMSA) was performed to study DNA-protein
binding interaction of NFkB on UCP4 promoter region.

Results: Promoter activity was observed within 100bp upstream of
TIS, which involves Spl and CAAT-box. Either mutated Spl or
CAAT-box significantly decreased UCP4 promoter activity. Putative
NFkB binding site was identified, which mediated UCP4 expression
under MPP+ toxicity. Specific binding of NFkB was observed by
EMSA. Treatment of HNE significantly decreased UCP4 mRNA
expression. This induction was abolished after mutagenesis of this
putative NFxB binding site.

Conclusions: We have identified the critical promoter region of
human UCP4. Identification of NFkB response element in the pro-
moter region and its significant modulation of UCP4 expression indi-
cate molecular linkages between NFkB signalling and the neuropro-
tective role of UCP4 against mitochondrial dysfunction induced by
MPP+.

Tu-24

Synergistic role of neuronal uncoupling protein homologues,
UCP2, 4 and 5, in neuroprotection against mitochondrial
dysfunction in Parkinson’s disease

PW.-L. Ho, JW.-M. Ho, K.H.-H. Kwok, H.-F. Liu, X. Ge,

M.H.-W. Kung, D.B. Ramsden, S.-L. Ho (Hong Kong, Hong Kong)

Objective: The aim of this study was to determine the inter-rela-
tionship and synergistic role of UCP2, 4 and 5 against mitochondrial
dysfunction in neurons.

Background: Parkinson’s disease (PD) is characterized by loss of
dopaminergic neurons in substantia nigra. Neuroprotective strategies
involve alleviating deleterious effects of mitochondrial dysfunction in
PD. Mitochondria provide ATP but inherently generates oxidative
stress. Uncoupling occurs via neuronal uncoupling proteins (UCPs)
when ATP production is delinked from oxidative phosphorylation
resulting in less ATP but also less oxidative stress. UCP2 is
expressed ubiquitously. UCP4 and 5 are specifically expressed in
brain. The physiological function of these neuronal UCP homologues
is unclear.

Methods: Neuroprotective effects of neuronal UCP4 and 5 were
studied by stably overexpressing UCP4 and 5 in SH-SYSY cells.
Uncoupling activity was monitored from ADP/ATP ratio in cells af-
ter ADP supplement; the neuroprotective effects of overexpressing
UCP4/5 were monitored by cell proliferation under MPP+ toxicity;
changes in mitochondrial membrane potential (MMP) and oxidative
stress were determined by flow cytometry. Respiratory rate after
UCP4 and 5 overexpression was determined by measuring oxygen
consumption in purified mitochondria.

Results: UCP4 or 5 overexpression attenuated MPP+-induced cell
death, preserved MMP and ATP levels; ROS levels were reduced.
Induction of UCP2 expression by MPP+ toxicity was significantly
suppressed by overexpression of UCP4, but conversely, knockdown
of UCP2 increased UCP4 expression. Surprisingly, overexpressing

Movement Disorders, Vol. 24, Suppl. 1, 2009



S36

UCP4 increased ATP production but in case of UCP5 ATP level was
decreased. The respiratory rate was increased in overexpression of
UCP4, but not in UCP5.

Conclusions: Our findings indicate that neuronal UCP2, 4 and 5
act differently in terms of their uncoupling activities, and hence their
protective mechanisms against MPP+ toxicity. We suggest that these
neuronal UCP homologues might function synergistically to attain
homeostasis between ATP production and oxidative stress in neurons
under mitochondrial dysfunction.

Tu-25

Rotenone reduces magnesium-dependent block of NMDA
currents in substantia nigra dopamine neurons
S.W. Johnson, Y.-N. Wu (Portland, Oregon)

Objective: To investigate the mechanism by which the pesticide
rotenone augments NMDA-gated currents in rat substantia nigra pars
compacta (SNC) dopamine neurons.

Background: Rotenone is a pesticide that has been used to pro-
duce a rodent model of Parkinson’s disease. We reported previously
that rotenone potently augmented NMDA-evoked currents in rat SNC
dopamine neurons via a tyrosine kinase-dependent mechanism. We
now report on the voltage-dependent effect of this rotenone/NMDA
interaction.

Methods: Currents from single SNC neurons were recorded under
voltage-clamp with whole-cell patch pipettes in slices of rat mid-
brain. Currents were measured during continuous voltage ramps from
-120 to -30 mV (4 s duration).

Results: In a physiologic concentration of extracellular Mg®* (1.2
mM), a 30 min perfusion with rotenone (100 nM) produced marked
increases in NMDA currents especially when measured at relatively
hyperpolarized currents. At -100mV, for example, NMDA (20 pM)
evoked 819 = 50 pA of inward current in the presence of rotenone
compared to 288 * 39 pA in control conditions. In the presence of
rotenone, NMDA currents lost the characteristic region of negative
slope conductance that is normally produced by voltage-dependent
block by Mg>*. In the presence of 0.2 mM Mg**, NMDA produced
1338 = 125 pA of inward current at -110 mV, and this current was
not significantly increased after 30 min perfusion with rotenone
(1638 *+ 134 pA). Furthermore, an elevated concentration of Mg**
(6 mM) nearly completely blocked the ability of rotenone to potenti-
ate NMDA-induced inward currents. Voltage-dependent augmenta-
tion of NMDA currents by rotenone was blocked by the tyrosine ki-
nase inhibitor genistein (100 pM).

Conclusions: Rotenone potentiates NMDA currents by a tyrosine
kinase-dependent process that attenuates voltage-dependent Mg*"
block of NMDA-gated channels. These data support the hypothesis
that an excitotoxic mechanism might participate in rotenone toxicity of
SNC dopamine neurons. We speculate that elevated levels of Mg>"
might be neuroprotective in animal models of Parkinson’s disease.

Tu-26

Progression of MPTP induced parkinsonism in monkeys. A
multiligand PET study

C. Juri, J. Blesa, E. Iglesias, M.C. Rodriguez-Oroz, J.A. Obeso,

M. Collantes, E. Prieto, I. Penuelas (Pamplona, Navarra, Spain)

Objective: To describe changes in dopaminergic radioligand and
18F- Fluorodeoxyglucose (FDG) uptake by positron emission tomog-
raphy (PET) in a progressive model of MPTP induced parkinsonism
in monkeys.

Background: Parkinson s disease (PD) is characterised by dopa-
minergic depletion associated with metabolic and monoaminergic
compensatory changes during disease evolution There is a lack of in
vivo information about such mechanisms in a progressive MPTP
monkey model.

Methods: MPTP was chronically (every 2 weeks over 6 months)
administered to 20 monkeys (maccaca fascicularis). PET studies
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using monoaminergic (6-fluoro-(18F)-L-3.4-dihydroxyphenylalanine
(FDOPA) and (11C) Dihydrotetrabenazine (DTBZ)) and metabolic
(FDG) radiotracers were conducted in different stages of evolution
(basal, asymptomatic, recovered, mild and severe). The analysis
based on Regions of interest was done over normalized parametric
images in FDOPA and DTBZ PET and SPM2 analysis was also con-
ducted for three radiotracers.

Results: The evolution of MPTP induced parkinsonism was asso-
ciated with a progressive dopaminergic striatal depletion from 30%
in the asymptomatic stage to 80%-90% depletion observed in the
severe stage. DTBZ radiotracer was more sensitive to detect the
degree of dopaminergic depletion as compared to FDOPA PET. The
metabolic pattern in each state showed a progressive cortical hypo-
metabolism in the different stages evaluated, more intense in the
severely affected group. Contrary to PET findings in PD patients, no
striatal hyper-metabolism was evident in any MPTP group.

Conclusions: MPTP induced progressive dopaminergic depletion
when administered slowly and chronically. The dopaminergic and
metabolic changes observed were distinctive for each motor stage.
These findings validate the usefulness of in vivo PET imaging in
MPTP induced parkinsonism for monitoring disease progression and
putative neuroprotective therapies.

Tu-27

Effect of minocycline on dopamine neurons and microglia in the
nigra of zitter mutant rats

T. Kadowaki, A. Nakamura, K. Hashimoto, K. Nakadate,

S. Komatumoto, K. Hirata, S. Ueda (Ashikaga, Tochigi, Japan)

Objective: To investigate the effect of minocycline on tyrosine
hydroxylase (TH) cells and microglial cells of zitter mutant rat.

Background: The homozygous zitter rat is an autosomal recessive
mutant derived form the Sprague-Dawley (SD) rat, and is character-
ized by curled body hair, bent whiskers, fine tremor and flaccid pare-
sis. The mutant rat has abnormalmetabolism of oxygen species. In
this mutant rat, there is also a loss of dopamine (DA) neurons with
age and there is a corresponding loss of DA fibers and presence of
abnormal DA fibers similar to Parkinson’s disease. Minocycline has
been shown to block microglial activation of parkinsonism animal
models and protect against nigrostriatal dopaminergic neurodegenera-
tion in previous studies. However, the efficacy of minocycline in the
mutant rat is unknown.

Methods: One-, 2-, 4- and 6-month-old zitter rats and age-matched
SD rats were used. Zitter rats from 10 days after birth until one
month received intraperitoneal (i.p.) injections of minocycline
(45mg/kg). Then, we gave perorally minocycline to zitter rats from
one month to six months. Animals were perfused and free-floating
frozen sections were stained using TH and ionized calcium binding
adapter molecule 1(Ibal) antibody.

Results: TH cells decreased in 6-month-old (6M) zitter rats, as
compared to 6M SD rats. TH cells of minocycline administrated 6M
zitter rats maintained, as compared to 6M zitter rat. On the other
hand, microglia forms and numbers in the nigra of minocycline admin-
istrated 6M zitter rats did not change, as compared to 6M zitter rats.

Conclusions: These results suggest that minocycline has nothing
to do with micloglial activation in the nigra of zitter rats, although
minocycline has neuroprotective properties. We consider that micro-
glial cytokines or other glial cells such as astorocyto may play a role
of the neuroprotection, because microglia does not change the form.

Tu-28

Simple magnetic swallowing detection system
A. Kandori, Y. Sano, T. Miyashita, M. Onuma, T. Yamamoto,
M. Murata, M. Yokoe, S. Sakoda (Tokyo, Japan)

Objective: The purpose of this study is to develop a simple swal-
lowing detection tool for the movement disorder using the magnetic
sensor and microphone.



Background: The swallowing test (ST) using Videofluorography
(VF) has been widely used to evaluate swallowing disorders due to
various neurological disorders such as Parkinson’s disease. However
the large VF system has a problem of radiation exposure because of
X ray detection. Therefore, simple ST system for point of care test is
needed to evaluate the swallowing disorder in clinical situation.

Methods: We have developed the simple detection method for ST
using the magnetic detection technique. The system consists of two
coils (oscillation and pickup coils) to detect the thyroid cartilage and
the condenser microphone to detect the swallowing sound. The two
coils and the microphone are installed in one neck holder. The induc-
tion magnetic field (20 kHz) detected by the pickup coil is used to
calculate the distance between two coils, which are put on the thy-
roid cartilage. Using the magnetic detection system, we measured the
changes of distance and the sound envelope in nine normal male con-
trols (mean age: 28.8) when the subjects drunk 20 ml water. More-
over, we measured peak time of swallowing sound and second peak
time of the distance waveform.

Results: We observed bimodal peaks in the distance wave and
normally one peak in the swallowing sound. The average peak time
of swallowing sound, which indicates the time interval of oral stage,
was 1.64 s. The average time intervals between peak time of swal-
lowing sound and second peak time of the length waveform was 71
ms, which is suggested the time interval of pharyngeal stage.

Conclusions: We developed a simple magnetic swallowing detec-
tion system using the magnetic sensor and microphone. The system
could detect the time interval of oral stage and the time interval of
pharyngeal stage. Consequently, we consider that the simple mag-
netic system for ST can evaluate the swallowing movement.

Tu-29

Animal model of endotoxin induced neurodegeneration

in Parkinson’s disease

M. Schiess, M. Schurdell, M. Gordon, G. Kidder, B. Poindexter,
R. Bick (Houston, Texas)

Objective: To characterize the distributions and densities of (1)
specific cytokines involved in inflammation-induced neurodegenera-
tion (2) localize and quantify these cytokines with abnormal
increases of PD associated proteins tau, ubiquitin and a-synuclein in
vulnerable areas of the rat brain.

Background: In animal and human models of sporadic PD, a neu-
roinflammatory process mediated by microglial activation from expo-
sure to toxic substances, i.e., bacterial endotoxin lipopolysaccharide
(LPS), has been implicated in nigral cell loss and the degenerative
process. We hypothesized that exposure of adult rats to high dose
LPS would initiate increased expresssion of IL-1B, IFNvy, IL-4, 1I-10,
11-6,TNFa, tau, ubiquitin, and a-synuclein in the olfactory bulb (OIf)
and midbrain substantia nigra (SN).

Methods: Adult rat brains from untreated saline injected and 35
mg/kg LPS IV treated animals were removed 3 hours post injection
and fixed; sections probed with primary and tagged secondary anti-
bodies. Deconvolution fluorescent microscopy images were acquired
in stepwise thickness (0.1-0.25 pum) in the OIf and SN. Image emis-
sion patterns created 3D models; fluorescence intensity measured la-
beled proteins and cytokines.

Results: LPS treated rats showed significantly increased levels of
tau, ubiquitin,a-synuclein in midbrain SN and OIf compared to con-
trols (p<.05). TNFa, 1I-6, IFNvy, II-4 were significantly elevated in
midbrain SN after LPS compared to controls (p<.05). TNFa, I1-4,1I-
10,11-1B, IFNvy levels (not 11-6) were significantly elevated after LPS
in OIf compared to controls (p<.05). Patterns of co-localization
emerged with increased levels of I1-6, TNFa, and IFNvy occurring
with increased levels of a-synuclein, tau, and ubiquitin in the mid-
brain SN. Increased levels of TNFa, I1-4, and 11-10 co-localized with
increased levels of ubiquitin in the OIf.

Conclusions: Our current theory suggests that administration of
LPS in high doses leads to an endotoxin induced expression of proin-
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flammatory cytokines. We postulate that chronically elevated proin-
flammatory cytokines, while essential to defend against infection,
eventually cause damage to surrounding neurons via a cytotoxic
effect. Our study demonstrates that increased expression of specific
cytokines is associated with specific increases in tau, ubiquitin and
a-synuclein in the olfactory bulb and midbrain SN areas.

Tu-30

Modulation of mitochondrial morphology and function by
interaction of Omi/HtrA2 with the fusion protein OPAl -
Implications for neurodegeneration

N. Kieper, K. Holmstrom, D. Ciceri, L.M. Martins, P.J. Kahle,

R. Kriiger (Tuebingen, Germany)

Objective: To characterize the effects of the knockout of Omi/
HtrA2 in mouse embryonic fibroblasts concerning mitochondrial
potential, ROS production and mitochondrial morphology.

Background: Loss of Omi/HtrA2 function leads to nerve cell loss
in different mouse models and has been linked to neurodegeneration
in Parkinson’s disease and Huntington’s disesase. Omi/HtrA2 is a nu-
clear encoded mitochondrial protein involved in stress response and a
key mediator of apoptosis.

Methods: For ROS measurement and analysing the mitochondrial
potential we used FACS analysis and immunofluorescent methods to
dissect mitochondrial morphology. To detect protein-protein interac-
tion between Omi and OPA1 Immunoprecipitation was performed.
Differences in the protein levels of OPA1 were analysed by semi-
quantitative PCR. Cellular viability was assessed by Caspase 3/Parp
cleavage.

Results: Loss of Omi/HtrA2 caused an accumulation of reactive
oxygen species (ROS) and reduced mitochondrial membrane poten-
tial. We found increased mitochondrial fusion and increased levels of
the mitochondrial fusion protein OPAIl. Co-immunoprecipitation
demonstrates direct interaction of Omi/HtrA2 with endogenous
OPAI. Complementation with wild-type Omi/HtrA2 protein rescued
the observed increased mitochondrial fusion in knockout cells and
restored increased levels of OPAl to normal. Finally, Omi/HtrA2
knockout mouse embryonic fibroblasts were sensitized to proteotoxic
stress by proteasome inhibition.

Conclusions: We show for the first time a direct involvement of
Omi/HtrA2 in the modulation of mitochondrial dynamics and demon-
strate a novel role of this mitochondrial serine protease in the regula-
tion of OPALI steady state levels. Our results underscore a critical
role of impaired mitochondrial dynamics in neurodegenerative
disorders.

Tu-31

Motor behavioral and oxidative stress alterations in nigrostriatal
system of mice treated with mitochondrial inhibitor rotenone
K.S. Kietzer, J.J.S. Freitas, E.S. Yamada (Belem, Para, Brazil)

Objective: to evaluate (1) the motor behavior and (2) the oxida-
tive stress in brain regions of mice inoculated with rotenone.

Background: Rotenone has been one of the most investigated pes-
ticides that can act as neurotoxin. It is a natural pesticide extracted
from a root known in Brazil as timbd. Beyond its use in agriculture
as pesticide, rotenone is also used in pisciculture and in fishing activ-
ities by some Amazonian populations. One of the deleterious action
of rotenone is complex I inhibition on the transporting electron chain.
This inhibition can generate free radicals that can damage proteins,
DNA and lipids, which could cause cell death. The action on lipids
initiates a chain reaction known as lipid peroxidation. Complex I in-
hibition associated with oxidative stress has been one of the most
significant events related with Parkinson’s disease (PD) pathogenesis.

Methods: we inoculated acutely and subcutaneously 5 mg/kg or
10 mg/kg of rotenone in mice and evaluated lipid peroxidation prod-
ucts as thiobarbituric acid reactive substances (TBARs) in brain
regions directly involved in the PD as the substantia nigra and the
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striatum, as well as other regions as cortex, cerebellum, hippocampus
and hypothalamus. The amount of antioxidant enzymes catalase and
glutathione peroxidase was also evaluated as index of oxidative
stress. The number of dopaminergic neurons in the substantia nigra
was evaluated to investigate cell death. Besides the biochemistry
analysis, behavioral tests were performed to assess motor behavior.

Results: We have found increased TBARS levels in all the studied
brain regions of mice following acute rotenone administration. GSH-
Px and CAT activities are reduced in most of the brain regions eval-
uated. The experimental animals presented motor alterations, includ-
ing reduction in the locomotor activity and rearing, but no difference
in the number of dopaminergic neurons in the substantia nigra was
observed.

Conclusions: The detected lipid peroxidation associated with the
lower antioxidant enzymes activity characterizes the oxidative stress.
Therefore, it is not possible to discard the possibility that the motor
changes observed were consequence of multiple function disruption
occurring in several brain regions, including or not the nigrostriatal
system.

Tu-32

Mitochondrial dysfunction and impaired lysosomal degradation
due to loss of Parkinson’s disease associated protein DJ-1

G. Krebiehl, S. Ruckerbauer, J. Waak, H. Wolburg, Z. Gizatullina,
F.N. Gellerich, O. Riess, P.J. Kahle, T. Proikas-Cezanne, R. Kriiger
(Tubingen, Germany)

Objective: To analyse the role of DJ-1 in the regulation of mito-
chondrial and lysosomal function.

Background: Loss of DJ-1 function is a rare cause of autosomal
recessively inherited Parkinson’s disease. Regarding the physiological
role of the protein, the targeting of DJ-1 to mitochondria seems to be
critical to mediate its known cytoprotective role. Impaired mitochon-
drial function is critically linked to imbalanced dynamic fusion and
fission events of mitochondria, to energetic depression and may sub-
sequently result in the activation of programmed cell death mecha-
nisms. Hence, selective removal of dysfunctional mitochondria by
lysosomal degradation pathways is critical for the maintainance of
cellular integrity. Here we provide evidence that loss of DJ-1 func-
tion in mouse embryonic fibroblasts (MEF) causes a prominent dis-
turbance of both, mitochondrial function and morphology, that is
linked to impaired lysosomal degradation.

Methods: To determine the role of DJ-1 in PD we used immortal-
ized MEF from a DJ-1 KO mouse model and wild-type littermates.
Mitochondrial and lysosomal function was studied using FACS-anal-
ysis, Western-blotting, fluorescence microscopy, and electron micros-
copy.

Results: Loss of DJ-1 was linked to an accumulation of intramito-
chondrial reactive oxygen species, decreased rates of mitochondrial
respiration, a decreased mitochondrial membrane potential, and
decrease of mitochondrial branching. Importantly, ultrastructural
analyses and lysosomal activity assays revealed disturbed lysosomal
degradation pathways, including macroautophagy, in DJ-1 KO cells.

Conclusions: Based on our study of impaired DJ-1 protein func-
tion that leads to prominent changes in mitochondrial dynamics and
lysosomal degradation, we provide evidence for a novel link between
mitochondrial and lysosomal dysfunction in neurodegeneration in
PD.

Tu-33

Early diagnosis of Parkinson’s disease from plasma fluid by
Fourier-Transform infrared spectroscopy (FTIR)

S. Kumar, F.S.S.J. Sheik Ahmed, H.T.T. Christlet (Kattankulathur,
Tamilnadu, India)

Objective: Pattern discrimination of different spectral variables
may serve as biomarkers in diagnosis of early PD as well as monitor
progress of PD.

Movement Disorders, Vol. 24, Suppl. 1, 2009

Background: FTIR spectroscopy is a powerful technique in the
field of biology for studying the secondary structure of protein mole-
cules and other substrates.

Methods: 13 patients with Idiopathic Parkinson’s disease{(Age
45-70yrs) H &Y (Hohn & Yahr)Stage 1-4 patients, stage 2-4 patients
and Stage 3-5 patient) respectively attending the movement disorder
outpatient clinic at the SRM medical College hospital were recruited
for the study. 11 age matched controls were taken. 5 ml of blood
was obtained from each patient and centrifuged for 5 mins at14000
rpm in Eppendorf centrifuge and the plasma was collected and
stored. High IR radiation transparent bromide iodide crystals were
used as the slide material. Five experimental replicates of each sam-
ple were subjected to FTIR micro spectroscopy to standardize spec-
tral data. Statistical cluster analysiis was performed.

Results: Peak variation were noted between patient and healthy
subjects. The peak at 1147 cm-1 assigned to C—O bending modes of
variation in glucose, lactose and glycerol level increases in intensity
level in PD patients. The peak intensity at 3050 cm-1 region is sig-
nificantly lower in all PD patients when compared to the normal con-
trols. Peaks at 2905cm-1, 1519 cm-1 increase in intensity of absorp-
tion compared to the normal control. Peaks at 3206 cm-1 and
3371cm-1 increase in absorption level compared to the normal and
are relatively important for staging of the disease and show an
increase as the disease progresses from stagel to stage3. The inten-
sity of the peak at 3047 cm-1 decrease compared to normal. This
peak clearly classifies the difference between all three stages com-
pared to normal controls.

Conclusions: Cluster of spectra at these specific regions provide
correlation with clinical data. However the influence of various medi-
cation effects on the spectra need to be analyzed. The spectral pa-
rameters may prove to be useful in evaluating suspected cases of PD
as well as preclinical detection in the family members of those suf-
fering from PD. Further studies in PD patients and normals keeping
in mind the role of drugs and the stages of disease would be worth-
while.

Tu-34

Hepatic de novo lipogenesis in the different types of Wilson’s
disease

D. Labunskiy, T. Fedotova, A. Dyachenko, V. Poleshchuk

(Santa Rosa, California)

Objective: To evaluate de novo lipogenesis (DNL) in patients
with Wilson’s disease in order to get insights into some aspects of
metabolic changes of lipids and carbohydrates metabolism in this dis-
ease.

Background: Wilson’s disease (WD), or hepatolenticular degener-
ation, is an autosomal recessive genetic disorder in which copper
accumulates in tissues; this manifests as neurological or psychiatric
symptoms and liver disease. As already known and well documented,
liver is a key organ in the supply, storage and excretion of copper.
On the other hand, we have very few sources describing the lipid
metabolism and particularly de novo lipogenesis in Wlison’s disease.

Methods: Triacylglycerod concentrations were measured with a
colorimetric assay. Insulin and cortisol were analysed with commer-
cial radioimmunoassay. Gas chromatography-mass spectroscopy was
used for isotopic enrichments of pamitate-methyl esters from
VLDL. The ratio of double-labeled to single-labeled excesses in
VLDL-palmitate reveals the isotopic enrichments of the true precur-
sor for lipogenesis (hepatic cytosolic acetyl-CoA).

Results: A total of 28 Wilson’s disease patients with two forms:
rigid-arythmohyperkinetic (RA-13) and shaking (S-15) participated in
the high-fat, low-carbohydrate diet protocol. In patients with rigid-
arythmohyperkinetic form decreased level of DNL and hypolipidemia
in shaking form were revealed. Fasting plasma glucose concentra-
tions didn’t differ significantly between groups. For a triacylglycerol
concentrations, there was a significant group-by-time interaction.
Consumption of a high-fat, low-carbohydrate diet for 5 days signifi-



cantly affected plasma triacylglycerol concentration in the patients
with S form, but not in RA group.

Conclusions: This research elucidates the role of DNL pathway in
carbohydrate and lipid metabolism in one of very specific hereditary
hepatic and CNS disease. We found that different forms of Wilson’s
disease have various types of metabolic presentation, which could be
caused be as different genes pathogenic regulation. We can consider
this issues in terms of the new classification of Wilson’s disease.

Tu-394

Neurotropic autoantibodies in the blood serum of children first 2
years old with perinatal CNS pathology different severity
T.G. Mardovina (Minsk, Belarus)

Objective: Under supervision there were 131 children first 2 years
old: 55 children with delay of motor development; 46 children with
cerebral palsy, hydrocephaly and 30 health children for control.
Auto-antibodies (A1) to brain proteins (GFAP- glial fibrillary acidic
protein, S100, MBP- myelin basic protein, NGF-nerve growth fac-
tor.) and antiidiotypic antibodies (A2) level were analyzed.

Background: The neural system dysfunctions are usually accom-
panied by the immune changes; in particular, changes in the serum
contents of natural auto-antibodies against nervous cells proteins
(Poletaev). It is proved newborns after perinatal CNS damage had
increased level of auto-antibodies against nervous cells proteins and
such level depend on severity of CNS pathology. Some scientists
thought that temporary elevation of neurotropic level auto-antibodies
are compensatory mechanisms after acute pathology process (dys-
function of blood-brain barrier after hypoxia-ischemia). But well
known that proof increasing of auto-antibodies level can cause and
support autoimmune diseases.

Methods: We used ELISA method for determination autoantibod-
ies to brain proteins.

Results: The obtained data indicates that the generalized and bal-
anced increased production of neurotropic Al and A2 is typical for
children with cerebral palsy, hydrocephaly. Children with delay of
motor development had neurotropic Al and A2 level not differ from
health children. Children with cerebral palsy, hydrocephaly had stat-
istically significant increasing level of neurotropic Al and A2 com-
pare with children with delay of motor development: S 100 Al (78,9
* 28,36 and 111,6 = 43,18, p<0,001), A2 (78,3 = 29,09 and 110.8
+ 4541, p=0,027); GFAP Al (77,2 = 31,48 and 105,5 = 42,03,
p<0,001), A2 (84,1 * 44,50 and 110,8 *= 46,99, p=0,016); MBP
Al (76,5 = 34,92 and 117,5 = 50,32, p<0,001), A2 (83,8 £ 40,33
and 118,4 * 55,88, p=0,001); NGF Al (95,3 * 38,74 and 146,1 *
60,04, p<0,001), A2 (94,4 = 36,22 and 141,2 = 59,15,p<0,001).

Conclusions: Children with cerebral palsy and hydrocephaly had
increasing level of neurotropic autoantibodies and antiidiotypic anti-
bodies. It talks that pathological process caused by perinatal hypoxia-
ischemia proceeds, with engaging in it of the immune system.

We-13

Proteomic analysis of the substantia nigra in patients with
Parkinson’s disease

V. Licker, L. Dayon, N. Turck, M. Cdte, N. Rodrigo,

D.F. Hochstrasser, J.-C. Sanchez, P.R. Burkhard (Geneva, Switzerland)

Objective: The present study aimed to gain new insights in the
pathogenesis of Parkinson’s disease (PD) by providing an extensive
survey of the substantia nigra (SN) proteome in patients with PD
compared to aged-matched controls.

Background: Neuropathological hallmarks of PD involve the
selective loss of dopaminergic neurons in the SN coupled with the
occurrence of Lewy bodies and neurites in surviving neurons. These
inclusion bodies, composed of a large variety of aggregated proteins,
are thought to play a key role in neurodegeneration. Recently, the
extended armamentarium of proteomics has allowed the systematic
characterisation of thousands of proteins in complex samples. Appli-
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cation of this technology to human brain tissues enables the detection
of alterations in protein expression levels and post-translational modi-
fications resulting from physiological or pathological processes. Few
data are currently available about the SN proteome.

Methods: Human SN tissue samples were obtained at autopsy
(post mortem delay<24h) from PD patients (n=5) and age-matched
controls (n=5). To compare the protein profile of the two groups, we
employed several proteomic approaches including two-dimensional
gel electrophoresis and a novel tandem mass spectrometry (MS/MS)-
based quantitative proteomic technique termed tandem mass tags
(TMT) followed by MS/MS analysis.

Results: About 250 proteins were identified and quantified. The
functional classification of all proteins reveals that 25% are involved
in cellular processes thought to be critical to PD pathogenesis (intra-
cellular signaling, protein folding, protein degradation and oxidative
stress) and at least 15% take part in neuronal activities (synaptic
transmission, vesicular transport). Interestingly, more than 20 exhib-
ited significant expression level changes (Mann-Whitney U test,
p<0.05) in PD cases compared to controls.

Conclusions: This work represents one of the most extensive pro-
teomic assessments of human SN tissue. Further confirmation of
selected candidate proteins and elucidation of their biological func-
tion should provide new insights on the molecular mechanisms at the
basis of neurodegeneration in PD.

We-14

The crosstalk between autophagy or proteasome degradation
pathways and apoptosis in PC12 with overexpression of human
a-synuclein

F.Yang, Y.-P. Yang, C.-J. Mao, B.-Y. Cao, Z.-L. Cai, J.-J. Shi,

C.-F. Liu (Suzhou, Jiangsu, China)

Objective: To study the different roles of the proteasome and
autophagy pathways in the degradation of a-synuclein, and the cross-
talk between these proteasome and autophagy pathways.

Background: Parkinson’s disease (PD) is a common degenerative
disorder of the central nervous system; the pathology includes the
loss and degeneration of dopaminergic neurons and the formation of
Lewy bodies in neurons. Recent studies found that a-synuclein is the
main component of Lewy bodies. Ubiquitin-proteasome and autoph-
agy pathways play important roles in the degradation of a-synuclein.

Methods: In this study, PC12 cells, in which exogenous human
wild-type or A30P a-synuclein were overexpressed, were treated with
a proteasome inhibitor and/or an autophagy inhibitor or a stimulator.
Cell apoptosis ratio was detected by flow cytometry. LC3, Heat shock
protein 70 (hsp70) and caspase3 expression were determined in cell
culture by Western Blot. The hallmarks of apoptosis and autophagy
were displayed by using transmission electron microscopy (TEM).

Results: Compared to the control group or autophagy stimulator
rapamycin group, apoptosis ratio of A30P and WT cells was signifi-
cantly higher after the cells were treated with proteasome and macroau-
tophagy inhibitor as shown in flow cytometry data. Western blot study
also suggested that the results of caspase3 expressed was similar to that
of flow cytometry; the protein HSP70 was significantly higher in pro-
teasome inhibitor group than in control group, but in autophagy inhibi-
tors and stimulators group, HSP70 was similar to the control group.

Conclusions: The inhibition of proteasome and autophagy can pro-
mote apoptosis and macroautophagy stimulator rapammycin may
reduce apoptosis ratio. And inhibiting or stimulating autophagy has
less impact on HSP70 than proteasome pathway.

We-15

Rablla and HSP90 regulate recycling of extracellular o-
synuclein
J. Liu, S. Chen, J. Zhang (Shanghai, China)

Objective: Growing evidence suggests that extracellular a-synu-
clein (eSNCA) may play an important role in the pathogenesis of
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Parkinson’s disease (PD) and related synucleinopathies by producing
neurotoxicity directly or via activation of glia. However, the mecha-
nisms involved in the trafficking of eSNCA in neurons and/or glia
remain unclear.

Background: Extracellular a-synuclein (eSNCA), both monomeric
and oligomeric forms, have been proposed as biomarkers of Parkin-
son’s disease (PD). Given the essential roles of eSNCA in PD related
mechanisms, there is an urgent need to define the mechanisms by
which eSNCA is able to traverse through different cellular compart-
ments.

Methods: We conducted quantitative proteomic techniques and
siRNA experiments. Some biochemistry techniques were also used to
evaluate the conditions.

Results: We demonstrated that eSNCA could be re-secreted out of
neurons via a process modulated by a recycling endosome regulator
rablla in addition to being degraded by an endosome-lysosome sys-
tem. A quantitative proteomic analysis also revealed numerous pro-
teins through which rablla might execute its function. One of the
candidate proteins, heat shock protein 90 (HSP90), was validated to
be interacting with rablla. Furthermore, geldanamycin, an HSP90 in-
hibitor, not only prevented re-secretion of eSNCA but also attenuated
neurotoxicity induced by eSNCA.

Conclusions: HSP90 mediates the trafficking of eSNCA will likely
provide novel insight into neurodegenerative diseases with synuclei-
nopathies, including PD.

We-16

Bilateral stereotactic lesions of the rat entopeduncular nucleus
prevent apomorphine-induced deficient sensorimotor gating and
motor activity

G. Luetjens, J.K. Krauss, K. Schwabe (Hannover, Germany)

Objective: We here investigated whether excitotoxic lesions of the
rat entopeduncular nucleus (EPN), the equivalent to the human
globus pallidus internus (GPi), would improve deficient sensorimotor
gating and hyperactivity induced by the dopamine receptor agonist
apomorphine or the NMDA receptor antagonist dizocilpine (MK801).
Additionally, we investigated whether the EPN lesions would affect
cognition, motivation and motor skills.

Background: Sensorimotor gating is impaired in movement disor-
ders, such as Tourette syndrome and Huntington’s disease. Pharma-
cologically induced locomotor hyperactivity and deficient sensorimo-
tor gating, measured as deficient prepulse inhibition (PPI) of the
acoustic startle response (ASR), are used as animal models for these
disorders.

Methods: For bilateral lesion of the EPN male Wistar rats were
stereotactically injected with the excitotoxin ibotenate (4 pg in 0.4
ul phosphate buffered saline (PBS)) or for sham lesions with vehi-
cle. After one week of recovery rats were first tested for learning
and memory in the spatial continuous alternation T-maze, for
motivation in the progressive ratio test (breakpoint of 3 min inac-
tivity in the Skinner box), and for motor skills on the Roto Rod.
Thereafter, rats were tested for PPI of ASR in the Startle response
system and for locomotor activity in the open field after subcuta-
neous injection of apomorphine (0.5, and 1.0 mg/kg) or MK801
(0.07 and 0.15 mg/kg). Rats injected with vehicle (saline) were
used as controls.

Results: Bilateral EPN lesions did not disturb learning and mem-
ory, motivation or motor skills. Moreover, basal locomotor activity
and PPI was not affected by the lesion. However, EPN lesions pre-
vented the apomorphine-induced locomotor hyperactivity and PPI-
deficit, while MK801-induced deficits were not affected.

Conclusions: This work indicates an important role of the EPN in
the modulation of dopamine agonist-induced deficient sensorimotor
gating and locomotor hyperactivity, without affecting normal behav-
ioral function. Targeting the EPN in this model may therefore be
useful to test novel neurosurgical strategies for the treatment of
movement disorders.
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We-17

Detection of elevated levels of alpha-synuclein oligomers in
cerebrospinal fluid from patients with Parkinson’s disease and
dementia with Lewy bodies

W. Maetzler, M.M. Qureshi, D. Berg, M. Synofzik, T. Gasser,

O.M.A. El-Agnaf (Tuebingen, Germany)

Objective: This study aimed to investigate the presence of a-syn
oligomers (o0-a-syn) in CSF collected from Lewy body disease
patients and controls, and to investigate the association between the
levels of CSF o-a-syn and disease severity.

Background: Misfolding, oligomerization, and fibrillization of
alpha-synuclein (a-syn) are considered central events in the onset and
progression of Lewy body diseases, i.e. Parkinson’s disease (PD) and
dementia with Lewy bodies (DLB). Recent data implicated that not
the fibrillar a-syn, a major component of the Lewy bodies (LBs), is
responsible for neurodegeneration, but rather the prefibrillar, oligo-
meric intermediate forms. As neuronal cells normally release a-syn,
an association between Lewy body diseases and a-syn content in the
cerebrospinal fluid (CSF) seems plausible and is underscored by
recent data which showed that a-syn is detectable in human CSF,
and its concentration is reduced within CSF from Lewy body dis-
eases compared to healthy individuals.

Methods: From a total of 215 participants, i.e. 104 with Lewy
body diseases (84 PD, 20 DLB), and 111 non-Lewy body disease
subjects (86 controls, 25 with tauopathies), o-a-syn CSF levels were
investigated, using a novel specific ELISA method for detecting o-a-
syn recently developed in our laboratory.

Results: We found that Lewy body disease patients had signifi-
cantly higher CSF o-a-syn levels, compared to patients with a tauop-
athy and to controls. In Lewy body diseases the CSF o-a-syn levels
correlated negatively with age at onset of parkinsonism and age at
onset of dementia, and positively with parkinsonism duration and de-
mentia duration. Logistic regression analysis revealed a significant
predictive value of increased CSF o-a-syn levels in Lewy body dis-
ease compared to controls (p<0.001, area under ROC curve, ¢ =
0.67), and Alzheimer’s disease (p<0.001, ¢ = 0.74).

Conclusions: These findings indicate that CSF o-a-syn levels are
associated with Lewy body disease pathology. The potential use as a
biomarker needs further evaluation.

We-18

Quantification of alpha-synuclein in venous blood from a newly
established, longitudinal case-control study

B. Mollenhauer, J. Ng, N. Maher, C. Sunny, B. Hart, J.J. Locascio,
O.M. El-Agnaf, M.H. Schwarzschild, N.R. McFarland, S.U. Sohur,

U. Vivec, B.T. Hyman, A. Ivinson, A. Hung, J.H. Growdon,

L.R. Sudarsky, C.R. Scherzer, M.G. Schlossmacher,

Biomarker Discovery Study (Boston, Massachusetts)

Objective: To conduct a longitudinal biomarker trial for PD at
Harvard Medical School, Boston and to quantify alpha-Synuclein
(aSyn) in venous blood of well characterized donors. We hypothe-
sized that aSyn values are elevated in donors with typical PD when
compared to healthy controls (HCO) and to neurological control sub-
jects (NCO).

Background: ASyn is a neural and hematological protein genetically
linked to Parkinson’s disease (PD). Furthermore, accumulation of aggre-
gated, insoluble aSyn is a hallmark of PD and of several other neurode-
generative disorders that are referred to as synucleinopathies.

Methods: We established a longitudinal, case-control study of PD
subjects diagnosed according to the UKPDS Brain Bank criteria, age-
matched HCO subjects and NCO donors (with mainly neurodegenera-
tive disorders). We performed neurological exams on PD and NCO sub-
jects (including UPDRS, HY and MMSE scores). We collected serum,
plasma and whole EDTA blood specimen and also obtained complete
blood counts and reticulocyte numbers from each donor; total and oligo-
meric aSyn values were quantified by two established sandwich ELISA



methods (El-Agnaf et al., 2006; Mollenhauer et al., 2008). Data points
were compared in the context of clinical diagnosis scores and subjected
to group comparisons by ANOVA and ANCOVA testing.

Results: We enrolled 319 age-matched donors diagnosed with PD
(n = 160; 50%), NCO (n = 74; 23 %) and HCO subjects (n = 85;
27 %). In the HCO group of normal adult donors, aSyn concentra-
tions measured 15.0 = 0.9 pg/ul in fresh serum, 45.0 = 1.4 pg/ul in
fresh plasma, and 24.16 % 1.7 ng/ul in whole blood lysates. Corre-
sponding values were also determined for the NCO and PD groups
and subjected to statistical analyses that are underway.

Conclusions: We present the first data set from a newly estab-
lished, case-control study of PD, NCO and HCO designed to evaluate
total and oligomeric aSyn in blood with respect to hematological val-
ues as a biomarker for PD. We conclude that a simple blood test will
help to diagnose PD.

We-19

Rescue of DJ-1 null mice from hypersensitivity to MPTP by
ASK1 deletion

M M. Mouradian, KW. Lee, X. Zhao, P K. Sonsalla, D.C. German,

I. Khobahy, E. Andres-Mateos, V.L. Dawson, T.M. Dawson,

H. Ichijo, E. Junn (Piscataway, New Jersey)

Objective: To test (1) the role of apoptosis signal regulating ki-
nase 1 (ASK1) in oxidative stress-induced degeneration of nigral do-
pamine neurons, and (2) to confirm that the neuroprotective function
of DJ-1 is through ASK1 inhibition in vivo.

Background: Loss of function mutations in DJ-1 cause recessively
inherited Parkinson’s disease (PD) suggesting that wild-type DJ-1 has a
protective function in dopaminergic neurons. DJ-1 null mice are particu-
larly susceptible to MPTP compared to wild-type mice. We reported
previously that DJ-1 blocks the apoptotic pathway mediated through the
death associated protein Daxx and its effector kinase ASK1 (Junn et al,
PNAS 102:9691, 2005.) ASK1 is a member of the mitogen-activated
protein kinase 3 family that activates JNK and p38 pathways upon stress
signaling including oxidative stress. (Part of this study was presented at
the Society for Neuroscience meeting 2008.)

Methods: Four groups of mice (wild-type, ASK1 null, DJ-1 null,
and double ASKI1/DJ-1 null) were challenged systemically with
MPTP for 5 days and their striata analyzed 14 days later by HPLC
for catecholamine levels and by ELISA for tyrosine hydroxylase
(TH) content. In addition, mesencephalic sections were analyzed by
unbiased stereology for the number of TH positive neurons.

Results: Compared to wild-type mice, ASK1-deficient mice were rel-
atively resistant to MPTP, with striatal dopamine and TH content as
well as nigral dopamine neuron counts all reduced to a lesser extent fol-
lowing MPTP exposure. On the other hand, DJ-1 null mice demon-
strated the expected hypersensitivity to MPTP with all these indices
reduced to a greater extent compared to wild-type animals. By contrast,
double DJ-1 and ASK1 deleted mice were relatively protected against
MPTP, with indices of dopaminergic neuron and terminal integrity sig-
nificantly better preserved than single DJ-1 deleted animals.

Conclusions: These findings demonstrate that ASK1 is a key regu-
lator in oxidative stress-induced degeneration of nigral dopaminergic
neurons, and that the susceptibility of these neurons due to loss of
function mutations in DJ-1 can be rescued by inhibiting the down-
stream kinase ASK1. These observations suggest that ASK1 can be a
therapeutic target in certain types of PD.

We-20

Deregulation of immune system pathways in peripheral blood
cells of parkinsonian patients

E. Mutez, C.C. Vanbesien-Mailliot, A. Kreisler, A. Duflot, A. Destee,
M.-C. Chartier-Harlin (Lille, France)

Objective: To evaluate the potential deregulation of immune sys-
tem pathways in parkinsonian patients using a transcriptome
approach of peripheral blood mononuclear cells (PBMC).
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Background: Immune factors have been proposed among possible
mechanisms of cell death in Parkinson’s disease (PD). Leukocytes
may participate to the disease process since several data showed their
infiltration within substantia nigra of post-mortem PD patients and in
animal models of PD. Moreover, increased levels of cytokines have
been evidenced in the brain of PD patients together with microglial
activation.

Methods: We compared gene expression patterns of PBMC
derived from both patients with PD and healthy subjects using Agi-
lent whole human genome expression micro-arrays (44K). Analyses
of differential expression were performed with GeneSpring GX soft-
ware. Genes with significant differences were analyzed using Ingenu-
ity Pathway Analysis which generated networks and identified signifi-
cantly deregulated canonical pathways. Several genes significantly
deregulated were selected for further validation of expression by
real-time quantitative PCR.

Results: Genes differentially expressed between patients and con-
trols allowed us to highlight networks such as cell signaling, immune
function and cell death. Moreover, canonical pathways corresponding
to TGF-B signaling, interleukin signaling (IL-10, IL-4 and IL-6), leu-
kocyte extravasation signaling and Toll-like receptor signaling were
significantly deregulated.

Conclusions: Taken together, these data strengthen the hypothesis
that PD is not only a neurodegenerative disorder but also a dysim-
mune condition involving neuroinflammatory processes and periph-
eral immune infiltration. Our work is the first to extend such observa-
tions to peripheral blood cells from parkinsonian patients.

We-21

Different effects of sensory afferent stimulation on subgroups of
interneurons in human primary motor cortex
Z. Ni, S. Charab, C. Gunraj, R. Chen (Toronto, Ontario, Canada)

Objective: To investigate whether sensory afferent stimulation has
different effects on the various descending waves induced by trans-
cranial magnetic stimulation (TMS).

Background: TMS to the primary motor cortex (M1) produces a
series of descending waves, a direct (D) wave followed by several
indirect (I) waves. TMS with lateral-medial (LM) directed current
preferentially recruits D wave, whereas posterior-anterior (PA) cur-
rent recruits I1 wave and anterior-posterior (AP) directed current
recruits I3 wave. These waves generate motor evoked potentials
(MEPs) with different latencies. Previous studies showed that stimu-
lation of sensory afferents inhibit MEPs generated by PA stimulation
at two distinct latencies, which were termed short (~20ms, SAI) and
long latency (~200 ms, LAI) afferent inhibition. SAI and LAI were
reduced in Parkinson’s disease and were corrected with subthalamic
nucleus deep brain stimulation.

Methods: We examined the effects of SAI and LAI on MEPs
evoked by different current directions with a conditioning-test (CS-
TS) TMS paradigm. The CS was electrical median nerve stimulation
at the right wrist. The TS was TMS of the left M1 at different cur-
rent directions. MEPs were recorded from the right first dorsal inter-
osseous muscle. Four experiments were conducted in 11 normal sub-
jects. In the first experiment, the time course of SAI and LAI was
investigated using different interstimulus intervals (ISIs). The effects
of different intensities of the CS and TS were investigated in the sec-
ond and third experiments. The fourth experiment was performed to
examine the effect of voluntary contraction on SAI and LAIL

Results: For the PA direction, SAI and LAI were present at ISI of
~20 ms and ~200 ms. Both SAI and LAI increased with increasing
CS intensity and decreased with the increasing TS intensity. These
results are consistent with previous studies. However, SAI and LAI
were weaker when TS was applied with LM current direction and
were weakest with AP current direction. Voluntary contraction
reduced SAI and LAI with PA current direction but had less effect
on SAI and LAI elicited by AP or LM current direction.
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Conclusions: Sensory afferent stimulation produces greater inhibi-
tion of the I1 wave than the D and I3 waves. I1 and I3 waves may
be mediated by different cortical circuits rather than a chain of corti-
cal interneurons.

We-22

Factors influencing dopamine terminal replacement in
Parkinson’s disease: Perspective gained through grafting in the
parkinsonian rat

J.A. O’'Malley, K.E. Soderstrom, C.E. Sortwell, T.J. Collier,

K. Steece-Collier (Cincinnati, Ohio)

Objective: Identify factors underlying variations in efficacy and
side-effects in Parkinson’s disease (PD) patients grafted with embry-
onic dopamine (DA) neurons.

Background: We used the rat model of PD to examine whether
three factors, identified from clinical trials, impact graft outcome.
Host immune response, striatal target pathology, and host age were
investigated for effects on graft efficacy and/or graft-induced dyski-
nesia (GID)-like behaviors.

Methods: 1] To examine immune response, we used a rat allograft
model and varying degrees of immune activation. 2] To examine
impact of target striatal medium spiny neuron dendrite spine loss sec-
ondary to severe DA depletion, half the rats received slow-release
pellets containing the calcium channel blocker nimodipine to prevent
spine loss; the other half received control pellets. 3] To examine
whether compensating for reduced graft survival in aging hosts might
allow for enhanced functional recovery, aged rats (22mo) received
5x the number of grafted cells as young rats (3mo).

Results: We found: 1] that an elevated, sub-lethal immune
response correlated with elevation of aberrant synapse ultrastructure
in grafted striatum and aberrant GIDs-like behaviors (Soderstrom
et al., 2008); 2] DA grafts placed into parkinsonian rats with normal
dendrite spine density show enhanced efficacy in a battery of motor
tests and doubling of tyrosine hydroxylase (TH) fiber density with
NO significant difference in number of TH cells or graft volume; 3]
that even when DA grafts in aged rats contained 5-fold more TH
neurons compared to young rats, the degree of TH neurite outgrowth
was equal between aged and young graft recipients, and behavioral
improvement was significantly delayed, requiring 10 wks to achieve
that seen in younger rats with 5-fold fewer neurons.

Conclusions: Given that grafting paradigms in PD patients are: 1]
allograft procedures, which result in mild-to-moderate immune acti-
vation, 2] carried out in patients with advanced disease and severe
DA depletion, and 3] often involve patients of advanced years it is
not surprising, based on the above preclinical data, that graft efficacy
is often suboptimal. Identifying factors impeding the success of DA
terminal replacement, whether through grafting or other means, will
increase therapeutic options for PD.

We-23

Proapoptotic protein Bax expression and increased oxidative
stress in fibroblasts from parkin mutation carriers

S. Orolicki, A. Grunewald, A. Rakovic, P. Seibler, K. Lohmann,

N. Kock, C. Klein (Luebeck, Germany)

Objective: The discovery of genes linked to rare familial forms of
the Parkinson’s disease (PD) has provided crucial insights into mo-
lecular mechanisms of disease pathogenesis. Recent findings impli-
cate mitochondrial dysfunction, oxidative damage and apoptosis as
key molecular mechanisms of both sporadic and familial PD.

Background: To characterize the possible role of these molecular
mechanisms in samples originating from patients with monogenic
PD, we employed human skin fibroblasts from 8 parkin mutation car-
riers (2 homozygous: delEx7, 1072Tdel and 1 compound heterozy-
gous delEx7+c¢.1072Tdel; 5 heterozygous of either mutation) and 2
non-carriers from the same family.
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Methods: After subcellular fractionation, protein lysates were ana-
lyzed using Western blotting and immunocytochemistry for the
detection of apoptosis-related changes. Oxy Dot blot and dihydorethi-
dium staining served to monitor the status of oxidative stress. In
order to evaluate the role of mitochondrial function, we challenged
fibroblasts with paraquat, an inhibitor of mitochondrial complex I.

Results: Western blotting revealed changes of Bax expression,
with higher Bax levels in fibroblasts harbouring parkin mutations
than in control cells. After paraquat treatment, the level of mitochon-
drial Bax was increased over that of cytosolic Bax. Compared to
controls, the localization of cytochrome C was shifted from the mito-
chondrial towards the cytosolic fraction of mutant cells. This finding
became more obvious after paraquat treatment. An almost two-fold
higher level of protein oxidation was detected in mutant cells. Using
immunostaining, we demonstrated an intensive localization of Bax in
the mitochondrial network of mutant fibroblasts, whereas cytochrome
C was diffusely localized throughout the cytosol. These changes
were even more prominent after paraquat treatment.

Conclusions: First, our results strongly indicate an involvement of
apoptotic processes and oxidative cell damage leading to cell death
and support involvement of mitochondrial dysfunction in the patho-
genesis of Parkin-related PD. Second, we here present a novel
approach to study the pathogenesis of cellular damage underlying
genetic PD, establishing human skin fibroblasts from parkin mutation
carriers as a suitable model.

We-24

Aging effect on dopamine release in parkin knockout mice
G. Oyama, K. Yoshimi, S. Natori, Y. Chikaoka, Y.-R. Ren, Y. Shimo,
R. Takahashi, T. Nakazato, S. Kitazawa, N. Hattori (Tokyo, Japan)

Objective: To evaluate (1) dopamine (DA) release in the striatum
of parkin knock out (PKO) directly using in vivo voltammety, and
(2) the aging effect.

Background: PKO have little sign of parkinsonism, there are a
few reports suggesting physiological changes in dopaminergic neuro-
transmission. We reported reduced DA release at 6 month age in
PKO before.

Methods: Three to twelve-month-old PKO were evaluated. The
evoked DA overflow in the striatum was detected by a carbon fiber
microelectrode following electrical stimulation of the medial fore-
brain bundle (MFB).

Results: The amplitude of evoked DA release was generally low-
er(two-way ANOVA, F; ) = 11.04, p =0.0016), and this differ-
ence was significant at 3 months(paired t test, 3.59 * 0.62 pM,
p<0.01). The difference was still significant after administration of
DA transporter-blocker. Nine and Twelve-month-old PKO showed
higher facilitation after repeated stimulation.

Conclusions: Our results are consistent with slice studies of
PINK1 deficient mice, and different from in vivo studies of alpha-
synuclein deficient mice. Marked changes in dopaminergic transmis-
sion at 3 months and no change of DA release with aging may impli-
cate young onsets and slow progress in PARK2.

We-25

Progression of Parkinson’s disease pathology is reproduced by
intragastric administration of rotenone in mice

F.J. Pan-Montojo, O. Anichtchik, Y.F. Dening, S. Pursche, G. Gille,
M.G. Spillantini, H. Reichmann, R.HW. Funk (Dresden, Germany)

Objective: Analyze the effect of intragastric administered rotenone
on the ENS and its role in Parkinson’s disease (PD) patholophysiol-
ogy.

Background: PD pathology follows a characteristic pattern start-
ing at the enteric nervous system (ENS) and the olfactory bulb (OB)
and spreading to other nervous structures providing the basis for the
neuropathological staging of the disease (Braak et al. 2006) . Inter-
estingly both the ENS and the OB are the most exposed structures to



the environment and PD has been strongly related to the exposure to
pesticides (Gorell et al. 1998) . To our knowledge, no animal models
of the disease have been shown to reproduce the complete spectrum
of PD pathological findings.

Methods: One year old C57BL/6] male mice were treated with 5
mg/kg of intragastric administered rotenone or vehicle for 1,5 and 3
months. Rotenone levels in blood and CNS tissue were detected
using HPLC. Immunohistochemistry stainings were used to stain gut,
spinal cord and brain frozen sections against different antigens. We
also performed Thioflavine-S staining, that recognises filamentous
aggregates. Quantification of TH+ neurons in the substantia nigra
was performed using the Optical Fractionator principle. Immunofluo-
rescence image analysis was made using Imagel. Z-stacks from gut
sections were used for quantifying the alpha-synuclein droplet size.

Results: Our results show that low doses of chronically and intra-
gastrically administered rotenone induce PD pathology (i.e. alpha-
synuclein phosphorilation, accumulation and aggregation or immfla-
mation) in all the above-mentioned nervous system structures in
wild-type mice without entering the systemic blood or the central
nervous system. These alterations are sequential, treatment time-de-
pendent and accompanied by inflammatory signs and motor dysfunc-
tions.

Conclusions: These results strongly suggest that the local effect of
pesticides on the ENS is sufficient to reproduce the neuroanatomical
and neurochemical features of PD staging. Thus, providing new
insight into how PD might propagate to and through the CNS indi-
cating oxidative stress and a prion-disease-like mechanism as main
underlying pathophysiological mechanisms.

We-26

Neural correlates of corticobulbar and corticospinal dysfunction
in Parkinson’s disease

E K. Plowman-Prine, N.J. Thomas, S.C. Fowler, C.M. Sapienza,

J.A. Kleim (Gainesville, Florida)

Objective: To examine behavioral and neurophysiological changes
in corticobulbar versus corticospinal function in a rat model of Par-
kinson’s disease (PD).

Background: Oral motor deficits occur in an estimated 90% of
PD patients (Sapir et al., 2008), yet these impairments are largely re-
sistant to standard pharmacological and surgical interventions neces-
sitating the need for: a) an understanding of the neural mechanisms
accounting for this lack of response and, b) the development of novel
treatments targeting corticobulbar function. The present study exam-
ined potential differences in the fundamental neurophysiological
processes governing corticobulbar and corticospinal functions in
PD. The design provides an experimental model that may be used to
test potential adjuvant therapies for treating oral motor versus corti-
cospinal impairments in PD.

Methods: Adult male rats (n=12) received unilateral 6-hydroxy-
dopamine injections into the striatum and were tested on a battery of
behavioral tasks measuring corticospinal (forelimb) and corticobulbar
(oral motor) function against aged-matched controls (n=12). Follow-
ing behavioral testing, intracortical microstimulation was used to
derive high resolution maps of forelimb and jaw movements within
the motor cortex.

Results: Significant asymmetry of forepaw use was revealed in
two different forelimb (corticospinal) motor tasks (cylinder test and
vermicelli pasta handling) in the PD animals. In addition, this group
demonstrated significant reductions in lick rhythm and rate (oral
motor). The PD group showed a significant reduction in cortical fore-
limb movement representations but not jaw representations. Further,
forelimb motor map area was significantly correlated with forelimb
use asymmetry ratios.

Conclusions: These results confirm the presence of PD-like corti-
cobulbar and corticospinal impairments in rats given intrastriatal 6-
OHDA injections. Despite both oral motor and forelimb behavioral
impairments, only forelimb cortical representations were significantly
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affected, suggesting differing neural mechanisms underlying cortico-
spinal versus corticobulbar impairments in PD. The present animal
model provides an experimental framework in which to investigate
putative treatments and may guide the development of novel, more
effective adjuvant therapies for oral motor impairments in PD.

We-27

Continuous delivery as a new strategy to test neuroprotection in
a rotenone rat model of Parkinson’s disease

B.O. Popescu, R. Stoica, M. Tuineag, D.F. Muresanu, L.M. Popescu
(Bucharest, Romania)

Objective: To test a new delivery modality of neuroprotective
drugs in a PD model, by a continuous rate over a long interval of
time, instead of the classical intermittent one.

Background: Parkinson’s disease (PD) is a neurodegenerative dis-
ease characterized by progressive loss of specific neuronal popula-
tions, depletion of dopaminergic neurons of substantia nigra being re-
sponsible for motor signs of the disease. Rotenone (ROT) is an or-
ganic pesticide which inhibits mitochondrial complex I and trigger
nigrostriatal damage, therefore being used to induce parkinsonian
signs in animal models.

Methods: The model involved the implantation of each adult rat
with two subcutaneous osmotic mini pumps, which are able to pro-
vide a relatively constant release rate. The first pump delivered ROT
(2 mg/kg) or sham and the second pump delivered Cerebrolysin
(CERE, 1.4g peptides/kg), a trophic factor based drug, or sham for
28 days. The animals were tested for catalepsy and locomotor activ-
ities in the open field box, at three time points. All animals were sac-
rificed at the end of treatments and the brains were prepared for his-
tological examination.

Results: ROT treated animals showed significantly reduced activ-
ity, less lines crossed, rearing and head dipping, as compared to the
sham group. CERE + ROT treatment significantly increased the total
rearing number at 28 days, as compared to ROT only. Histological
evaluation, based on counting of tyrosine hydroxylase positive neu-
rons in substantia nigra in all animal groups, is under current investi-
gation.

Conclusions: Our study proposes the delivery at a constant rate
over a long period of time as a new method to test substances with
neuroprotective potential in models of neurodegeneration. With
recent medical technology achievements, the continuous delivery of
neuroprotective drugs can reach applicability in humans with neuro-
degenerative diseases.

We-28

Interhemispheric conflicts and diagonistic apraxia after corpus
callosum infarct: An oculomotor study

P. Pouget, P. Pradat-Diehl, S. Rivaud-Pechoux, N. Wattiez,

B. Gaymard (Paris, France)

Objective: To study eye movement impairments in a patient with
diagonistic apraxia.

Background: Diagonistic apraxia consists of left-sided antagonis-
tic movements, the left arm frequently counteracting the right arm. It
is secondary to a callosal lesion and its pathophysiology is unknown.

Methods: A patient with a left-sided diagonistic apraxia (callosal
infarct) underwent oculomotor and neuropsychological examinations.
The oculomotor study consisted in the analysis of reflexive saccades
(to visual or auditory targets), voluntary saccades (symbolic cues)
and antisaccades (away from the target). Saccade latencies were ana-
lysed through a Linear Approach to Threshold with Ergodic Rate
model in order to determine the underlying process most likely re-
sponsible for the observed impairments. Neuropsychological testing
included an analysis of interhemispheric transfer and of visual aware-
ness.

Results: All saccades performed in the left visual hemifield (irre-
spective of their direction), had markedly increased latencies with a
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high variability. The model pointed to an increased threshold for sac-
cade triggering. We propose that this elevation of threshold may
reflect an interhemispheric conflict resulting from the callosal infarct.
In our tasks, conflict could exist between gaze holding and gaze
shifting processes, or between left and right hemi-visual fields. Nor-
mal influence of presence or absence of a fixation target on saccade
latency ruled out the first hypothesis. In contrast, leftward antisac-
cades (i.e. in response to a right-sided target) with paradoxically
shorter latencies than leftward prosaccades, favoured a conflict
between both visual hemifields. Neuropsychological tests revealed a
partial disconnection syndrome and elements of visual neglect.
Conclusions: This study investigates the underlying processes
involved in motor execution by analysing an unusual pattern of par-
tial disconnection syndrome (sparing of most posterior fibers). Our
results support the idea that conflicting signals in the oculomotor sys-
tem may arise after a callosal lesion. This conflict was not directional
but between the two visual hemifields. At other levels of the nervous
system these conflicting signals may induce a large spectrum of
behavioural disorders such as left-sided antagonistic movements.

We-29

REM sleep primary deregulation following MPTP in the monkey
model of Parkinsons disease

B. Quentin, L. Virgine, F. Claude, S. Mc Guire, H. Michael,

B. Bernard, B. Emmanuel, B. Erwan, T. Frangois, G. Imad
(Bordeaux, France)

Objective: To replicate the sleep-wake disorders of Parkinson’s
disease (PD) and to understand the temporal relationship between
these sleep disturbances and the occurrence of parkinsonism.

Methods: We performed long-term continuous electroencephalo-
graphic monitoring of vigilance states in unrestrained rhesus mon-
keys using an implanted miniaturized telemetry device, and tested
the effect of MPTP intoxication on their sleep-wake organization.

Results: Like humans, the animals displayed remarkable reprodu-
cibility and stability in their sleep-wake cycle organization. MPTP
injection yielded a dramatic disruption of sleep-wake architecture
that persisted years following MPTP administration with increased
wake after sleep onset episodes and reduced sleep efficacy. Primary
deregulation of REM sleep occurring before the emergence of motor
symptoms was a striking feature of the MPTP acute effect. This was
concomitant with a breakdown of dopaminergic homeostasis, as evi-
denced by decreased dopamine turnover measured after a single
MPTP injection.

Conclusions: These findings are reminiscent of the REM sleep
deregulation that sometimes predates motor symptoms in PD. This
clinical feature of MPTP non-human primates may serve as an early
premotor phase biomarker of PD and help to elucidate its pathophysi-

ology.

We-389

Serum proteomic biomarkers correlate with disease status and
severity in Parkinson’s disease

K. Markopoulou, J. Bryson, B.A. Chase, S. Quintero, E. Dardiotis,

P. Kountra, S. Ralli, A. Papadimitriou, G. Hatzigeorgiou,

V. Tsimourtou, C. Vogiatzi, 1. Patramani, E. Sheta (Larissa, Greece)

Objective: To validate sets of proteomic serum biomarkers in
patients with Parkinson’s disease (PD) and evaluate their relationship
to disease status and severity.

Background: The diagnosis of PD is based on clinical criteria and
is difficult in early disease stages. Though SPECT and PET imaging
aid in diagnosis, availability and cost limit their use. Transcriptome
analyses in sporadic PD patients identified a set of genes whose
expression correlates with disease status. Its applicability in larger
PD populations has not yet been confirmed. There remains a need
for reliable, cost-effective methods to aid in disease diagnosis and
monitor disease progression.
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Methods: PD diagnosis was based on the Gelb criteria with the
presence of at least two cardinal PD features, exclusion of secondary
causes of PD, and good and lasting response to levodopa therapy.
Disease severity was assessed using the UPDRS and Hoehn & Yahr
scales. Serum from 60 PD patients and 40 age-matched controls
obtained from the University of Thessaly movement disorders clinic
was analyzed using a proteomic biomarker set developed by Power3,
The Woodlands, Texas, USA. Statistical evaluation included linear
discriminant analysis, unpaired t-test, and receiver operating charac-
teristic curve analysis. Correlations of biomarkers with disease sever-
ity (UPDRS part III) were performed.

Results: A set of 57 proteomic biomarkers correlate highly with
disease status (95% sensitivity). Biomarker subsets correlate with dis-
ease severity (UPDRS scores 1-15, 16-30, >31) and disease subtype
(bradykinesia- vs. tremor-predominant). The biomarkers include pro-
teins involved in inflammation and neurodegenerative pathways.

Conclusions: This validation study of the proteomic biomarker set
in Greek PD patients confirms that it provides a set of proteomic se-
rum biomarkers that can reliably identify disease status. Subsets of
these biomarkers appear to correlate with disease subtype and with
disease severity. These properties of the biomarker will contribute to
accurate disease diagnosis and disease progression monitoring, and
potentially help in assessing response to treatment. Further validation
in larger patient cohorts is in progress.

We-390

Self-teaching and self-evaluation on movement disorders
M. Machkour, S. Bojraf, M.F. Belahsen, S. Chaouki, M.E. Chaoui,
A. Lakhdar, O. Messouak (Fez, Morocco)

Objective: The goal of this educational multimedia CD-ROM is to
facilitate the identification of the various movement disorders and
simplify the understanding of their physiopathology. To assist in
establishing the diagnosis and therapeutical protocol of movements
disorder.

Background: The movement disorders are an important chapter of
the neurology characterized by diverse aspects of the semiological,
path physiological, etiological and therapeutical aspects.

Methods: The achieved multimedia CD-ROM consists of interac-
tive self-teaching media, covering movement disorder pathology. The
media uses commented video sequences assembled during our prac-
tice experience. Animated anatomical slices and diagrams are also
presented aiming to facilitate the understanding of users especially
internal trainees of neurology.

Results: Movement disorders represents is about 20% of the neu-
rology, however underestimated large fraction neurologists. This is
essentially due to the difficult pathophysiology associated to large
etiological and semiological features. Hence, interactive self-teaching
and self-education would be beneficial for enhancing the diagnostic
and therapy while approaching movement disorder.

Conclusions: Our CD-ROM allows recognising movement disor-
ders, to orient for complementary examinations and to treat some
typical patients, however educated specialist in the field remains nec-
essary.

Th-11

Pharmacologic effects of repeated administration of botulinum
toxin type B on rat salivary glands
S. Reinhard, W. Birmingham (Malvern, Pennsylvania)

Objective: To examine the local and systemic effects of multiple
doses of Botulinum Toxin Type B (BoNT-B) on the rat salivary
gland.

Background: Animal studies of BoNT injection into salivary
glands demonstrate a reduction of saliva production and gland size.
Thus far, there are no publications demonstrating the effects of repeat
injections of BoNT into animal salivary glands. While BoNT-B may



be useful for treating excessive salivation or sialorrhea, the long term
safety of repeat dosing in animals and humans is unknown.

Methods: During this 6 month study, the right submandibular
gland of Sprague-Dawley rats (N=200) was injected with either 480,
720, 1000U of BoNT-B or vehicle controls at 6 week intervals. Half
the animals received 2 repeat injections and the rest received 4 repeat
injections. A satellite group examined the impact of a 6 versus 12
week recovery period. Gland weights, gross and histopathology and
amylase staining were studied. This study was approved by an
TIACUC.

Results: All animals tolerated repeat injections well. There were
no significant changes in body weight and food or water consump-
tion. Aside from decreased gland weight and acinar cell shrinkage,
gross and histopathologic findings were unremarkable at all doses. A
dose response was observed with gland weights. Animals receiving
the lowest dose (480U) had less gland shrinkage at the interim sacri-
fice, p=0.2105 than those receiving the higher two doses (720/
1000U), p=0.0323, when compared to placebo treated animals. The
1000U dose provides exposure 80 times greater than dosing antici-
pated for humans when scaled by gland weight. A similar dose
response trend was seen at the final sacrifice. As expected, gland
weights were greater for animals in the 12 week recovery groups
compared to those in the 6 week recovery groups.

Conclusions: No local or systemic toxicological findings other
than reversible gland shrinkage were observed in the data. Gland
function does not appear to be impaired from repeat treatment. The
data suggests that repeat dosing in humans may proceed safely.

Th-12

Protein synthesis inhibition effects on dyskinesia induction
M.D. Saborido, C. Larramendy, I.R.E. Taravini, M.G. Murer,
0.S. Gershanik (Ciudad Autonoma de Buenos Aires, Argentina)

Objective: As a first approach to understand some of the molecu-
lar factors and mechanisms involved in the development of Levo-
dopa-induced dyskinesias (LID) we inhibited protein synthesis during
sensitization to Apomorphine.

Background: Dyskinesias are one of the major limiting side
effects encountered in the treatment of Parkinson’s disease. Increas-
ing data suggest that the development of LID involve profound and
persistent molecular changes in the striatum, including abnormal acti-
vation of ERK (extracellular activated protein kinase) and upregula-
tion of prodynorphin mRNA and fosB/AfosB related transcription
factors. However the intimate mechanisms that underlie these abnor-
mal movements are poorly understood.

Methods: 22-gauge stainless steel cannulae were implanted hemi-
laterally in the striatum of 6-OHDA lesioned rats. Anisomycin
(160pg/1.6pl), a well characterized protein synthesis inhibitor, or ve-
hicle were infused 15 min before Apomorphine (0.025mg/kg) once
every 48 h for a total of three times (sensitization). Forty eight hours
later, both groups received 0.05mg/kg Apomorphine. After Apomor-
phine administration contralateral rotations and dyskinesias were
tested. Twenty minutes after Apomorphine, akinesia of the contralat-
eral forepaw was also tested by means of the cylinder test.

Results: We found that Anisomycin-treated animals display less
dyskinesias than vehicle-treated animals (p<0.05).

Conclusions: This preliminary data suggests that protein synthesis
would be necessary for the induction of plastic changes that occur in
response to dopamine agonists and lead to the development of dyski-
nesias in an animal model of parkinsonism. Strong evidence also
suggests alterations in the induction phase of corticostriatal long term
potentiation (LTP) and depotentiation in dyskinesias. It is known that
LTP involves processes requiring protein synthesis. In view of this
and based on our results it is tempting to speculate that molecular
factors known to be involved in plastic changes such as LTP would
also play a role in the development of dyskinesias. As a logical next
step we will undertake the evaluation of these factors.
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Th-13

Effects of G-CSF in the MPTP mouse model of PD
J. Sanchez-Ramos, T. Mori, V. Sava, S. Song (Tampa, Florida)

Objective: The primary aim was to determine if granulocyte col-
ony stimulating factor (G-CSF) administration would enhance recov-
ery of locomotor function and restore striatal dopamine levels in the
MPTP mouse model of PD.

Background: G-CSF is a multi-modal hematopoietic growth factor
with therapeutic potential for neurodegenerative diseases and stroke.
G-CSF increases the population of bone marrow derived cells (BMC)
in the CNS and has direct anti-apoptotic and neurotrophic effects.

Methods: Chimeric C57BL6J mice with green fluorescent protein
(GFP+) bone marrow cells were generated to follow the fate of
BMC in brains of MPTP treated mice. Locomotor activity was meas-
ured on a rotometer at baseline when mice were 6-8M old before
treatment with MPTP alone (30 mg/kg i.p. x 5d) or MPTP followed
by 5 d of G-CSF (250 pg/kg s.c. x 5d). To prevent mobilization of
BMC cells, a chemotactic receptor antagonist (CCR-ant) was given
along with G-CSF x 5d. Behavior was measured again on day 6 and
again on day 11 (5 days after completion of G-CSF or CCR2-ant
treatment). After euthanasia, brains were divided along the midline;
half brains were were dissected for determination of DA and metabo-
lite levels and the other half brains were fixed for immunohistochem-
ical analyses to determine the distribution, cellular fate and number
of GFP+ cells in the nigro-striatal system.

Results: Control mice exhibited time dependent improvement in
latency to fall from the rotometer. MPTP-treated mice had significant
decrease in latency to fall from the rotometer on day 6 and on day
11 compared to baseline. MPTP-treated mice followed by G-CSF
treatment, did not show improvement in rotometry performance com-
pared to MPTP alone. MPTP-treated mice given CCR2-ant and G-
CSF exhibited a significant improvement in locomotor function.
CCR2-ant given alone after MPTP also showed a significant
improvement in rotometry performance compared to MPTP alone.

Conclusions: Blocking mobilization and infiltration of BMC into
brain with a CCR-2 antagonist had a positive impact on the rate of
recovery, but the combination of G-CSF and CCR-2 antagonist had
the greatest benefit. This dual treatment appears to have prevented
the peripheral actions of G-CSF while allowing its direct neurotro-
phic actions to occur. Additional data on the rate of replenishment of
striatal dopamine and the cellular fate of the BMC will be presented
and discussed.

Th-14

Acoustic metrics of dysarthric vowel articulation: Comparison
with vowel space area in Parkinson’s disease and healthy aging
S. Sapir, L.O. Ramig, J.L. Spielman, C. Fox (Haifa, Israel)

Objective: To test new acoustic metrics of dysarthric speech sec-
ondary to Parkinson’s disease.

Background: Acoustic metrics of speech can provide noninvasive,
precise, sensitive, reliable and valid means to detect subtle signs of
dysarthria and monitor its progression and its response to treatment.
The vowel space area [VSA, expressed as ABS((Fli*(F2a-
F2u)+Fla*(F2u-F2i)+Flu*(F2i-F2a))/2), where F1 and F2 are first
and second formants, ABS is absolute value] has been used as an
acoustic metric of dysarthric speech, but with varying degrees of suc-
cess. Here we tested new acoustic metrics, hypothesized to more
effectively differentiate dysarthric from healthy speech and more
robustly register treatment effects, as these metrics are designed to
maximize sensitivity to vowel centralization (i.e., the acoustic mani-
festation of articulatory undershoot or hypokinetic articulation) and
minimize sensitivity to interspeaker variability (due to gender and
age differences).

Methods: Speech recordings of 38 individuals with idiopathic Par-
kinson’s disease (IPD) and mild or moderate dysarthria (19 of whom
received one month of intensive speech therapy (LSVT)) and 14
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healthy controls were acoustically analyzed. Vowels were extracted
from short phrases to construct and compare the VSA with other
metrics of the forms (F2i+Fla)/(F2u+F2a+FIli+Flu), (F2i+Fla
+FI)(F2a +F2u+F1i), and sqri((F2i-F2u)f’+(F1i-F1u)’), with and
without logarithmic scaling of formant frequencies prior to the con-
struction of these metrics.

Results: The new acoustic metrics outperformed the VSA, statisti-
cally and in terms of effect size. Logarithmic scaling of formant fre-
quencies further improved performance. The correlations between the
metrics were high. Unlike the VSA, the new metrics detected dys-
arthric vowel articulation in individuals with mild PD. These latter
findings correlated highly with patients’ self rating of “mumbled”
speech.

Conclusions: Pending further research, the sensitivity and reliabil-
ity of these new metrics suggest that they may help detect subtle
signs of speech changes associated with PD, monitor the progression
of the speech through the course of disease and its response to treat-
ment, and possibly serve as acoustic biomarkers of the dysarthria
associated with PD.

Th-15

Effect of deep brain stimulation of the pedunculopontine
tegmental nucleus on c-fos expression in the rat 6-hydroxy-
dopamine Parkinson model

A. Saryyeva, K. Schwabe, M. Nakamura, J K. Krauss

(Hannover, Germany)

Objective: We here evaluated the expression of c-fos after 25 Hz
and 130 Hz deep brain stimulation (DBS) of the pedunculopontine
tegmental nucleus (PPTg) in the rat 6-hydroxydopamine (6-OHDA)
Parkinson model.

Background: DBS is increasingly used to alleviate motor dysfunc-
tion in Parkinson’s disease (PD). The PPTg may be a potential target
for DBS in PD patients with severe postural instability with 25 Hz
stimulation being considered more effective than 130 Hz stimulation.

Methods: Anaesthetized male Sprague Dawley rats with unilateral
6-OHDA induced nigrostrial lesions were stimulated with 25 Hz or
130 Hz for four hours by electrodes stereotaxically implanted into
the ipsilateral PPTg. In sham-stimulated rats the electrode was placed
in the PPTg for four hours without stimulation. Thereafter the distri-
bution and number of neurons expressing the immediate early gene
c-fos, a marker for acute neuronal activity, was assessed.

Results: DBS of the PPTg induced strong ipsilateral c-fos expres-
sion at the stimulation site, with 25 Hz having a more marked impact
than 130 Hz. Additionally, c-fos was strongly expressed in the cen-
tral gray. In the dorsal part expression was stronger after 25 Hz stim-
ulation, while in the medial and ventral part there was no difference
between 25 Hz and 130 Hz stimulation. Expression in the basal gan-
glia was negligible, but in the piriform cortex and motorcortex c-fos
expression was reduced after 130 Hz or 25 Hz stimulation compared
to sham-stimulation.

Conclusions: While in the rat 6-OHDA Parkinson model there
was little change in c-fos expression in the basal ganglia after stimu-
lation of the PPTg, c-fos was markedly altered in other functional
circuitries. We conclude that PPTg stimulation might interfere also
with other neuronal systems. Careful analysis of possible interfer-
ences with these systems in men would be warranted.

Th-16

CSF from Parkinson’s disease patients affects o-synuclein density
and cell growth in microglia and astrocytes

M. Schiess, J. Barnes, M. Gordon, B. Poindexter, R. Bick

(Houston, Texas)

Objective: To assess effects of CSF obtained from patients with
sporadic PD 1) on functionally different glial cell lines, human
derived microglia and astrocytes 2) compare cell growth, recovery,
a-synuclein content and intracellular distribution between PD CSF
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treated, disease control CSF (dcCSF) treated and untreated microglia
and astrocytes.

Background: Our preliminary studies suggest that cultured glial
cells exposed to CSF from PD patients show loss of cellular adhesion
and a necrotic death. We hypothesize that loss of cell adhesion is
related to loss of function from excess or dysfunctional a-synuclein.

Methods: Microglia cells obtained from human brain glioblastoma
cells and astrocytes from fetal brain tissue were cultured, grown to
confluence, treated with PD CSF,or dcCSF at a ratio of 1ml CSF: 6
ml fresh media or media alone. Cell growth rates were monitored
and manually counted; cell cultures were photographed, fluorescently
probed for a-synuclein, actin, and nuclei over 0-9 days. Deconvolu-
tion fluorescence microscopy and 3D image reconstructions of a-syn-
uclein, actin and nuclei were generated.

Results: Day 4 Cell Growth: Microglia: Untreated cells- conflu-
ent; PD CSF treated cells diffuse, blebbed morphology; dcCSF
reduced growth rate, normal morphology. Astrocytes: Untreated
cells- confluent; PD CSF teated cells- slower growth rate,no consisi-
tent morphology change;dcCSF treated cells- slower growth rate than
controls but greater than PD CSF, no morphological change. Day 7
Cell Growth after replenished media without CSF: Microglia and
Astrocytes- all groups showed substantial cell growth. Day 4 density
and distribution of a-synuclein: Microglia- three fold increase in
PD CSF treated cells compared to control and dcCSF treated cells;
change from cytoplasmic to peri-nuclear disctribution in PD CSF
treated cells only. Astrocytes- no difference between groups; distri-
bution pattern changed from concentrated cytoplasmic to diffuse in
the treated PD CSF group.

Conclusions: Our hypothesis that excess a-synuclein leads to loss
of cell adhesion is supported by the findings on day 4 when cell
growth in the PD CSF incubated microglia reached its nadir with a
dispersed non-adherent cell pattern correlated with markedly
increased a-synuclein density. Constituent(s) in PD CSF cause this
cell growth retardation.

Th-17

Are oxidative stress markers useful to predict clinical progression
in Parkinson’s disease? A case-control study

R.C.S. Seet, J.C.Y. Lee, E.C.H. Lim, JJ.H. Tan, AM.L. Quek,

W.-L. Chong, W.-F. Looi, H. Huang, S.-H. Huang, B. Halliwell
(Singapore, Singapore)

Objective: To compare the levels of lipid peroxidation products
between Parkinson’s disease (PD) and study controls, and the rela-
tionship of these products in relation to clinical progression in PD.

Background: Oxidative stress may be important in the pathogene-
sis of Parkinson’s disease (PD). The extent of oxidative stress dam-
age was assessed using markers of lipid peroxidation in a cohort of
PD patients and study controls.

Methods: A total of 62 PD patients and 86 age-gender matched
study controls (25 ischemic stroke and 61 community-based healthy
controls) participated in this study. Their demographic and clinical
characteristics were obtained using a standardized questionnaire. In
PD patients, the clinical severity of their disease was assessed using
the Hoehn-Yahr scale and the Unified Parkinson’s Disease Rating
scales (UPDRS), and their cumulative exposure to levodopa calcu-
lated. Markers of lipid peroxidation (F,-isoprostanes, F,-IsoPs; hy-
droxyeicosatetraenoic acid, HETEs; and cholesterol oxidation prod-
ucts, COPs), were assessed in the plasma and urine samples using
the gas chromatography-mass spectrometry method.

Results: The mean (standard deviation) age was 64 (8) years and
there were no differences in the gender, ethnicity and medical history
in the PD and study control groups (p>0.05). Higher levels of
plasma esterified F,-IsoPs, plasma free HETEs and COPs were
observed in PD patients as compared to stroke and healthy controls
(p<0.05, t-test). No significant correlation was observed between F,-
IsoPs, HETEs and COPs in relation to the cumulative dosage of levo-
dopa (r= -0.15 to 0.21). A significant decrease in plasma free F,-



IsoPs was observed with clinical progression of PD, according to the
Hoehn-Yahr (p-trend<0.05) and UPDRS severity scales (r= -0.372,
p=0.004). After adjusting for age, gender and cumulative levodopa
dosage, lower plasma levels of free F,-IsoPs independently predicted
UPDRS scores (OR -292, 95% CI -527 to -56).

Conclusions: We identified certain markers of lipid peroxidation
and COPs to be elevated in PD and suggested the use of plasma free
F>-IsoPs as a potential marker of clinical progression.

Th-18

Co-transplantation with olfactory ensheathing cells activate
phosphatidylinositol 3-kinase/Akt signaling and protects neural
progenitor cells in 6-OHDA lesioned rat model of Parkinson’s
disease

K. Seth, A. Shukla, RW. Ansari, A.K. Agrawal (Lucknow, U.P.,
India)

Objective: In order to understand the basic mechanism of neurore-
generation and neuroprotection by neurotrophic factors, co-transplan-
tation of Neural progenitor cells (NPCs) with olfactory ensheathing
cells (OECs) was carried out in 6-Hydroxydopamine (6-OHDA)
lesioned rats and attempts have been made to investigate the possible
involvement of PI3K signaling pathway in neuroprotection.

Background: 6-OHDA degenerate dopaminergic neurons in nigro-
striatal pathway of rat brain leading to abnormality in motor function
resembling Parkinson’s like symptoms. Specific neurotrophic factors
such as GDNF, NGF and NT3 plays an important role in regenera-
tion and neuroprotection against 6-OHDA induced neurotoxicity.
OECs are endogenous neurotrophic factor secreting cells and may
help in providing sustained neurotrophic support to transplanted cells
in neural transplantation mediated therapeutic approach of PD.

Methods: NPCs and OECs were obtained from ED13 rat fetus and
adult olfactory bulb respectively and were cultured and characterized
using anti-nestin and anti-p75NTR (for OECs) antibody. The NPCs
were transplanted in 6-OHDA lesioned rat model of PD with or with-
out OECs. Functional restoration was assessed four week post trans-
plantation by stereotypic behavior, gripstrength and locomotor activ-
ity and correlated with TH and GDNF expression. Possible involve-
ment of PI3-K /Akt signaling in mechanism of neuroprotection of
OEC was investigated in-vitro using OECs and NPCs co-cultures.

Results: Co-transplanted animals as compared to lesioned or NPC
alone transplantion exhibited a significantly reduced rotational behav-
ior, restored grip strength and locomotor activity along with restored
TH/GDNF. Mechanism of neuroprotection of OEC investigated
in-vitro indicates less loss of NPCs viability in presence of OECs on
exposure to 6-OHDA (10 t010° M) as compared to NPC alone.
The downstream events suggest induction of antiapoptotic pathways
with restored BCI2:BAX and activation of p-BAD, p-AKT, reduction
in p-GSK beta in presence of OECs which diminished on addition of
1294002 (PI3K inhibitor).

Conclusions: The results suggest, possible involvement of PI3K
pathway in neuroprotective action of OECs.

Th-19

Neuroprotective effects of deep brain stimulation of the rat STN:
Advantages and limitations of the intrastriatal 6-OHDA model
A.L. Spieles-Engemann, M.M. Behbehani, T.J. Collier,

S.L. Wohlgenant, G.T. Mandybur, J.W. Lipton, B.T. Terpstra,

C.E. Sortwell (Cincinnati, Ohio)

Objective: To evaluate the neuroprotective potential of deep brain
stimulation of the subthalamic nucleus (STN DBS) in rats when stim-
ulation is initiated after significant nigrostriatal dopaminergic neuro-
nal loss.

Background: Preclinical studies demonstrate that STN DBS can
provide neuroprotection of nigral dopamine (DA) neurons when initi-
ated prior to or soon after experimental toxins. However, the ability
of STN DBS to provide neuroprotection once progressive degenera-
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tion has been initiated has never been examined nor whether STN
DBS can protect striatal DA terminals.

Methods: We lesioned rats with intrastriatal 6-hydroxydopamine
(6-OHDA) and implanted stimulators in the ipsilateral STN. At the
point at which animals had lost 50% of their nigral DA neurons,
stimulation began and was administered continuously for 2 weeks.
Functional neuroprotection of contralateral forepaw use and general
motor activity was assessed using the cylinder task. Neuroprotection
of the nigrostriatal system was evaluated via stereologic assessment
of tyrosine hydroxylase immunoreactive (THir) nigral neurons, THir
neurites in the striatum and measurements of striatal DA and DA
metabolites.

Results: STN DBS halted ongoing nigral DA neuron loss. In con-
trast, rats implanted with inactive electrodes displayed significant DA
neuron degeneration over the two-week stimulation interval. How-
ever, stereological analysis of striatal THir neurite density and DA
levels revealed that the neuroprotective effects of HF STN DBS did
not extend to the striatum. Behavioral analysis revealed that STN
DBS provided functional improvements in generalized motor activity
(rearing), improvements that were not observed when stimulation
was turned off.

Conclusions: These studies demonstrate that STN DBS can halt
ongoing, protracted nigral DA neuron degeneration but does not
restore previously depleted dopaminergic terminals in the striatum.
Further studies are warranted utilizing alternate models of PD in
which protracted striatal terminal loss occurs in order to determine
whether the neuroprotection of nigral cell bodies can be extended to
neuroprotection of striatal dopaminergic terminals.

Th-20

Deep brain stimulation of the subthalamic nucleus in a rodent
model: Effects on trophic factors

A.L. Spieles-Engemann, M.M. Behbehani, T.J. Collier,

K. Steece-Collier, S.L. Wohlgenant, V.B. Thompson, J.W. Lipton,
C.E. Sortwell (Cincinnati, Ohio)

Objective: To examine the effects of high-frequency deep brain
stimulation of the subthalamic nucleus (STN DBS) on glial cell line-
derived neurotrophic factor (GDNF) and brain-derived neurotrophic
factor (BDNF) in the STN and its target structures: substantia nigra
(SN), Globus Palidus interna (GPi), Globus Palidus externa (GPe),
Striatum (STR), and Frontal Cortex (FC).

Background: Preclinical studies in our laboratory and others have
demonstrated STN DBS-mediated neuroprotection of SN dopamine
neurons, but the mechanism of this neuroprotection is unknown.

Methods: Initial studies were done in unlesioned rats. Unilateral
stimulation was initiated 2 weeks post-surgery for a period of 2
weeks (130 Hz, 60 ps, 30 pA). Enzyme-Linked ImmunoSorbent
Assay (ELISA) was used to determine GDNF and BDNF protein lev-
els and real-time reverse transcriptase polymerase chain reaction
(qPCR) was used to determine mRNA levels. Currently we are
repeating similar experiments in lesioned rats. Rats were assessed for
forelimb akinesia via the cylinder task then given unilateral intrastria-
tal injections of 6-OHDA. Bipolar concentric electrodes were unilat-
erally implanted in the STN during the same surgical session. Two
weeks post-surgery rats were reassessed for forelimb akinesia and
then stimulation was initiated. After two weeks rats were reassessed
for forelimb akinesia both “on” and “off” stimulation and then sacri-
ficed. The STN and its target structures were microdissected and ana-
lyzed via fluorometric ELISA to determine BDNF protein levels.

Results: Results from unlesioned animals revealed no changes in
GDNF protein associated with STN DBS. However, STN DBS
showed a bilateral 3-fold increase of BDNF in the
STR. Additionally, a unilateral 9-fold increase in BDNF mRNA was
observed in the GPe. In the lesioned animals, behavioral analysis
revealed that STN DBS provided functional improvements in lesion-
induced contralateral forepaw akinesia, improvements that were not
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observed when stimulation was turned off. Analysis of BDNF protein
levels in the 6-OHDA lesioned rats is ongoing.

Conclusions: STN DBS upregulates BDNF protein in the striatum
and mRNA in the GPe in unlesioned rats, suggesting a possible
mechanism for neuroprotection.

Th-21

Effects of oligodendroglial a-synucleinopathy on striatal grafts in
a transgenic mouse model of MSA

N. Stefanova, M. Hainzer, S. Stemberger, S. Couillard-Despres,

L. Aigner, W. Poewe, G.K. Wenning (Innsbruck, Austria)

Objective: To determine the effects of glial a-synucleinopathy on
embryonic striatal grafts in a transgenic MSA mouse model.

Background: In contrast to Parkinson’s disease parkinsonism in
MSA is usually refractory to levodopa therapy reflecting loss of
efferent striatopallidal circuitry. Experimental data suggest that stria-
tal grafts may improve the response to exogenous levodopa in MSA-
P, however, the impact of glial a-synucleinopathy on striatal graft
survival has not been addressed so far.

Methods: Using standard protocols we implanted cell suspensions
derived from E14 whole ganglionic eminence into the striata of
transgenic mice featuring human oligodendroglial a-synuclein inclu-
sions and MSA-like neurodegeneration augmented by 3-nitropro-
pionic acid.

Results: Embryonic striatal allografts showed preserved survival
but reduced P-zone volume and dopaminergic reinnervation 3 months
post-transplantation. We consistently observed oligodendroglial cells
expressing host-specific a-synuclein within the graft tissue indicating
possible host-to-graft disease propagation.

Conclusions: Our findings indicate that embryonic striatal grafts
survive in the presence of oligodendroglial «-synucleinopathy.
Whether the reduced P-zone volume is associated with functional
compromise is presently unclear. Further studies are warranted to
clarify the role of a-synuclein positive cells within the grafts.

Th-22

Blood brain barrier integrity in a mouse model of MSA: towards
mesenchymal stem cell therapy

S. Stemberger, N. Stefanova, L. Aigner, G.K. Wenning

(Innsbruck, Austria)

Objective: Determination of the blood brain barrier integrity in a
mouse model of MSA, for possible mesenchymal stem cell transplan-
tation as future therapeutic approach in MSA.

Background: Multiple system atrophy (MSA) is a fatal rapidly
progressive neurodegenerative disorder associated with prominent
alpha-synuclein oligodendroglial inclusions. Since symptomatic thera-
pies are only partially effective there is a growing interest in disease
modifying strategies. Within the last years, the therapeutic applica-
tion of mesenchymal stem cells (MSCs) in animal models of stroke,
amyotrophic lateral sclerosis, experimental autoimmune encephalo-
myelitis and Parkinson’s disease appeared to be effective. MSCs are
said to play a role in the modulation of deleterious immune
responses, as well as neuronal survival by secretion of neurotrophic
factors. Furthermore MSCs can be obtained from autologous tissue,
thus providing an ethically justified source for transplantation. In
2007, Lee et al. reported preliminary efficacy and safety data in an
open label trial of autologous MSCs delivered intravenously and
intraarterially in 11 patients with MSA-C. However up to now, there
is no pre-clinical experimental evidence supporting the use of MSCs
as a cell therapeutic intervention in MSA. In this experimental study
we therefore examine whether autologous MSCs induce functional
improvement and modify neurodegeneration.

Methods: Our first step towards MSC transplantation was to ana-
lyze blood brain barrier integrity in a transgenic mouse overexpress-
ing human alpha-synuclein in oligodendrocytes. Exposure to oxida-
tive stress by 3-nitropropionic acid (3-NP) leads to MSA-like glial
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and neuronal pathology in this model (Stefanova 2005). Follwing in-
tracardiac perfusion of Evans Blue and Hoechst, blood brain barrier
integrity can be determined.

Results: Our results indicate that the blood brain barrier integrity
is disrupted in the combined MSA mouse model allowing systemi-
cally infused MSCs to reach MSA-like glial and neuronal lesion
sites.

Conclusions: Our findings imply that systemic MSC delivery is
feasible to evaluate their therapeutic efficacy in MSA mice. Our pres-
ent studies are aimed at determining MSC migration in affected brain
areas and elucidating their functional role.

Th-23

Cytoprotective effects of extracellular dopamine under the
dopamine overproduction

N. Sugeno, M. Kobayashi, T. Hasegawa, A. Takeda, A. Kikuchi,

T. Baba, Y. Itoyama (Sendai, Japan)

Objective: To verify the potential cytoprotective effects of extrac-
ellular dopamine.

Background: In spite of much work and speculations, debates on
the toxicity of dopamine have not been settled yet. Vulnerability of
nigral neuron is pathological hallmark of PD and several lines of evi-
dence have showed toxic effect of high dose dopamine in vitro. On
the other hand, recent clinical papers showed that dopamine intake
did not worsen the disease course of PD. Moreover, several papers
suggested that dopamine stimulation on the D2 receptor family was
neuroprotective.

Methods: We developed stable SH-SY5Y cell lines expressing
human tyrosine hydroxylase under the transcriptional control of the
Tet-On system. In this cellular model, expression of tyrosine hydrox-
ylase was induced in the presence of tetracycline. After the induction
of tyrosine hydroxylase, dopamine D2 receptor antagonist eticlopride
(1-10mM) was added to the medium. Then, cell death and cell sig-
naling markers were evaluated by western blots, immunocytochemis-
try and MTT assay. Extracellular dopamine concentrations were eval-
uated by HPLC.

Results: Following the induction of tyrosine hydroxylase, intra/
extra-cellular dopamine was increased, although morphological fea-
tures, growth rate and viability of cells were not changed. The
extracellular dopamine concentration was elevated from undetectable
levels to 5.8 nM. Eticlopride treatment per se did not change the cell
viability. When tyrosine hydroxylase expression was combined with
eticlopride treatment, increased cell death and cleaved PARP was
observed.

Conclusions: This study suggested that the extracellular dopamine
of appropriate concentrations might be cytoprotective. Without the
blockade of D2 receptors cell death was not observed when intra/
extra-dopamine was overproduced by tyrosine hydroxylase induction.
Low concentration of extracellular dopamine, which was lower than
one to ten thousand of the lower limit of toxic concentrations in
vitro, might compensate the potential toxicity of intracellular dopa-
mine. It was suggested that our cellular model is suitable to evaluate
the putative interaction between intracellular and extracellular dopa-
mines.

Th-24

The effects of chronic administration of ephedrone (meth-
cathinone) and manganese in mice

A. Asser, S. Koks, M. Haaparanta-Solin, T. Gronroos, A. Pakkanen,
J. Nairismdgi, M. Plaas, U. Soomets, M. Sauk, P. Piip, M. Eltermaa,
H. Lindmde, P. Taba (Tartu, Estonia)

Objective: To evaluate the effects of ephedrone and manganese in
mice.

Background: Parkinsonian syndrome related to intravenous use of
a “designer” psychostimulant, derived from pseudoephedrine using



potassium permanganate as the oxidant, has been observed in drug
addicts in several countries during the last decade.

Methods: The solution was prepared using saline, pseudoephe-
drine, vinegar and potassium permanganate. 4 groups (full dose, 50%
dose, 20% dose, control group, 15 animals in each group) of C57B6
mice were injected with 0.3ml (contained 19.2 mg of manganese and
estimated 0.15 mg of ephedrone) intraperitoneally once a day for a
period of 7 months. At the beginning and at the end of the experi-
ment behavioral testing (motility box) was done. The animals were
weighed every week, their step length was measured every 4 weeks
(ink test) to assess motor dysfunction. 11C-DTBZ ex vivo brain PET
autoradiography was carried out after 3 and 6 months of injections to
evaluate the integrity of the dopaminergic system. Whole brain radio-
active tracer accumulation was measured at the same time intervals.
In vivo whole body 11C-DTBZ PET-CT scans and ex vivo brain
MRI scans were obtained after 7 months.

Results: Average distance in motility box was 343 m in full dose
group and 215 m in control group (p=0.041). In full dose group
3.59% and in control group 3.06% of the injected dose of radioactiv-
ity per gram of brain tissue was detected, indicating possible
decrease in the function of vmat2. PET autoradiography showed no
significant increase of tracer uptake in striatum compared to cerebel-
lum. There was no significant change in step length or weight during
the experiment. MRI showed no significant structural change or man-
ganese accumulation in the brain.

Conclusions: Behavioral testing showed a strong stimulating effect
of the drug throughout the duration of the experiment. The mice
expressed no signs of parkinsonism or dystonias in the ink-test. There
was a markedly lower whole brain accumulation of the radioactive
tracer labeling vmat2 in the treated animals. This finding indicates,
that chronic treatment with methcathinone in combination with man-
ganese can induce changes in vesicular dopamine transport and
potentially induce nigrostriatal pathology.

Th-25

The research of the interaction between parkin and OGCP
C.-Y. Wang, J.-F. Guo, L. Cao, D. He, B.-S. Tang
(Changsha, Hunan, China)

Objective: To confirm the interaction between parkin protein and
2-Oxoglutarate carrier protein (OGCP) and get insight of effects of
parkin protein and OGCP on the apoptosis of HEK293 cells.

Background: Parkin gene is one of the virulence gene for Parkin-
son’s disease. As one of the E3 enzymes of ubiquitin-proteasome
pathway (UPP), parkin mediates many substrate proteins’ ubiquitina-
tion which has close relationship with the nosogenesis of Parkinson’s
disease. OGCP is one of the proteins in mitochondrion. There was
no report about the interaction of parkin proteins and OGCP previ-
ously.

Methods: Immunofluorescence, laser confocal microscope and Co-
immunoprecipitation were used to confirm the interaction between
parkin and OGCP. Subsequently, vitro and vivo Ubiquitination
Assays were carried out to confirm that OGCP is one of the substrate
proteins of parkin protein and parkin protein mediates OGCP’s ubiq-
uitination. Finaly, by Flow Cytometry Methods(FCM), we examined
HEK?293 cells apoptosis rate using fluorescence FITC as probe, tested
the mitochondrion membrane potential (AW¥yy) using Rhodamine123
as probe and detected the cellular reactive oxygen species(ROS) level
using DCFH-DA as probe.

Results: Parkin and OGCP could be co-localized in the HEK293
cells and the interaction between parkin and OGCP was confirmed
by COIP. Parkin could promote the ubiquitination of OGCP. Parkin
and OGCP could raise AWy of HEK293 cells treated by 100nmol/l
rotenone and lowered the cellular ROS level and the cell apoptosis
rate induced by 100nmol/l rotenone. Parkin mutant (R42P and
T240R)lowered AWy of HEK293 cells especially the HEK293 cells
induced by rotenone, raised the cellular ROS level and improved cell
apoptosis. In addition, OGCP could inhibit the decrease of AWy and
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the increase of the cellular ROS level and the cell apoptosis rate
resulting from parkin mutant(R42P and T240R).

Conclusions: Our data suggest OGCP is one of the substrate pro-
teins of parkin and parkin mediates OGCP’s ubiquitination. Both par-
kin protein and OGCP have positive effect on the function of mito-
chondrion, but the interaction between them doesn’t increase the pos-
itive effect.

Th-26

Piclozotan (SUN N4057), a 5-HT;, receptor agonist, improves
motor complications induced by repeated administration of
levodopa without reducing levodopa efficacy in parkinsonian rats
Y. Tani, A. Ogata, M. Koyama, T. Inoue (Mishima-gun,

Osaka, Japan)

Objective: To investigate the effects of piclozotan (SUN N4057),
a serotonin 1A (5-HT;,) receptor agonist, on motor complication
induced by repeated administration of levodopa in parkinsonian rats.

Background: Levodopa has been considered the most effective
remedy for Parkinson’s disease (PD) but its long-term treatment
induces motor complications such as dyskinesia and motor fluctua-
tions. Recently, 5-HT;, receptor agonists have attracted much inter-
est as potential therapeutic agents, because dopamine (DA) released
from 5-HT neurons is responsible for levodopa-induced dyskinesia in
parkinsonian rats.

Methods: Male SD rats were used in this study. We employed
unilaterally 6-hydroxydopamine (6-OHDA)-lesioned rats for an ani-
mal model of PD. Parkinsonian rats were administered levodopa (25
mg/kg i.p., twice daily) for 8 to 9 weeks. Based on the results of the
rotational behavior and forelimb hyperkinesia in Week 5, the rats
were allocated to three treatment groups. Piclozotan was adminis-
tered via continuous subcutaneous infusion using an osmotic pump
for about 3 to 4 weeks. At Week 7 of repeated levodopa dosing, we
evaluated effects of drug on the levodopa-induced behaviors. In addi-
tion, the concentrations of levodopa-derived DA released from the
striatum were measured by using microdialysis in Week 8-9 after
completion of respective behavioral studies.

Results: Chronic treatment with levodopa induced forelimb hyper-
kinesia and shortening in duration of rotational behavior. Piclozotan
low dose and high dose reduced levodopa-induced forelimb hyperki-
nesia by 55% (P<0.05) and 69% (P<0.01) respectively at 1 hour rel-
ative to control. Piclozotan high dose significantly lengthened the du-
ration of rotational behavior vs control by 26% (P<0.05) and attenu-
ated increase in striatal levodopa-derived extracellular DA levels.

Conclusions: These findings suggest the possibility that piclozotan
(SUN N4057), a 5-HT ;o agonist with favorable dopamine receptor
function profile, can improve motor complications without reducing
the efficacy of levodopa in patients with advanced PD.

Th-27

Isolation and characterization of genetically modified neural stem
cells by fluorescence-activated cell sorting (FACS) analysis

M. Tani, T. Nihira, H. Hayakawa, N. Hattori, Y. Mizuno,

H. Mochizuki (Tokyo, Japan)

Objective: Isolation and characterization of genetically modified
neural stem cells, ES cells and iPS cells will be useful for the
research of the future therapy for Parkinson’s disease (PD) patients.
We evaluated the direct method to identify the characterization of
geneticlally modified stem cells by FACS analysis (BD FACSAria).

Background: We already established the genetically modified neu-
ral stem cells using the improved retrovirus vector for the transplan-
tation (Hyakawa et al. 2007). However, it is not easy to identify the
potential of the proliferation or the differentiation in theses cells.
Most groups usually evaluated the proliferation or the differentiation
by the immunohistochemistry and sometimes demonstrated the differ-
ent results in each group. Therefore, we evaluated the direct method
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to identify the characterization of geneticlally modified stem cells by
FACS analysis.

Methods: We isolated the neurosphere forming cells from the
striatum of embryonic mice and transduced the interest gene into
these cells by the improved retrovirus vector. We stained them by
using anti BrdU antibody and 7-amino-actinomycin D(BD BrdU
Flow Kit), and analyzed by the FACS analysis.

Results: We clearly isolated and demonstrated the ratio of the dif-
ferentiation and the proliferation of genetically modified neural stem
cells by FACS analysis.

Conclusions: These techniques should be useful for directly evalu-
ating the potential of the proliferation or the differentiation geneti-
cally modified stem cells.

Th-28

Allantoin, not uric acid, is the active neuroprotective metabolite
of inosine in a rodent model of Parkinson’s disease

B.T. Terpstra, JW. Lipton, T.J. Collier, K.L. Paumier, N.D. Levine,
S.L. Wohlgenant, C.E. Sortwell (Cincinnati, Ohio)

Objective: To determine the active metabolite involved in the neu-
roprotective effect of systemically administered inosine in the the 6-
hydroxydopamine (6-OHDA) rodent model of Parkinson’s disease
(PD).

Background: Elevated serum urate has been associated with a
slower rate of PD progression. While preclinical studies demonstrate
that inosine/UA administration can provide neuroprotection in animal
models of stroke and multiple sclerosis, this question has yet to be
examined in parkinsonian models. In humans, UA is the end product
of purine metabolism whereas in most other mammals, including
rats, UA is further metabolized to allantoin via the enzyme urate oxi-
dase.

Methods: Male Sprague-Dawley rats (200-225 grams) received
subcutaneous matrix-driven pellets for compound delivery. Group 1
was administered the UA precursor inosine (9.52 mg/day), Group 2
received inosine plus the urate oxidase inhibitor potassium oxonate
(9.52 mg/day each), Group 3 received allantoin (9.52 mg/day), and
Group 4 received no pellets. Pellet implantation occurred prior to 6-
OHDA infusion into the striatum with compound delivery continuing
for six weeks during which animals were assessed for forelimb asym-
metry. After six weeks brains were then removed with the striatum
processed for dopamine (DA) biochemistry and the substantia nigra
(SN) processed for tyrosine hydroxylase (TH) immunocytochemistry
utilizing unbiased stereology.

Results: Both inosine and allantoin administration significantly
ameliorated forepaw asymmetry (p<0.001); however, preventing the
conversion of UA to allantoin completely eliminated this effect.
Additionally, both inosine and allantoin treatment resulted in signifi-
cant sparing of DA neurons in the SN (p=0.02) whereas inhibition
of the metabolism of UA to allantoin abolished this nigral cell spar-
ing. No significant differences in the levels of DA and its metabolites
in the striatum were observed between groups.

Conclusions: These results are the first to indicate that the UA
metabolite allantoin is a potent neuroprotective compound in a par-
kinsonian model and suggests that allantoin specifically, and not UA,
is involved in the neuroprotective capacity of inosine.

Th-29

Substance P plays a deleterious role in early experimental
Parkinson’s disease
E. Thornton, R. Vink (Adelaide, Australia)

Objective: To determine the role of substance P in 6-OHDA
induced dopaminergic degeneration.

Background: Parkinson’s disease (PD) is characterised by a loss
of dopaminergic neurons within the substantia nigra (SN), which is
an integral part of the basal ganglia (BG). As the BG is primarily
involved with the execution of movement, the lack of dopamine
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input results in dysfunctional motor control. The neuropeptide sub-
stance P (SP) is also found in high concentration in the SN, and BG
in general, where it is thought to be involved in dopamine release. In
the late stages of PD, SP content within the SN and BG is decreased,
thus implicating SP in the pathophysiology of PD. However, SP pro-
duction has not been examined in the early stages of PD when dopa-
minergic degeneration is first initiated.

Methods: The current study therefore examined the role of SP in
an early experimental model of Parkinson’s disease. Male Sprague-
Dawley rats were administered intrastriatal injections of 6-hydroxy-
dopamine (6-OHDA; 2x2uL of 5Spg/uL) to replicate the early stages
of PD, and simultaneously treated with either SP (10pg/2uL) or the
SP NKI1 receptor antagonists, N-acetyl-L-tryptophan (NAT; 2uL at
50nM) or L-333,060 (2uL at 100nM), injected into the ipsilateral lat-
eral ventricle. Motor function of all animals was assessed with the
rotarod over a 3-week period, while SP production, inflammatory
responses and dopaminergic degeneration in the BG was assessed
using immunohistochemistry.

Results: In contrast to the prevailing dogma that a decline in SP is
associated with neurodegeneration in PD, we observed that SP was
actually increased within the striatum in early PD, particularly in
perivascular tissue and within surviving dopaminergic neurons.
Increasing exposure of the dopaminergic neurons to SP exacerbated
the disease progression as indicated by more profound functional def-
icits, inflammatory responses and increased dopaminergic cell death.
In contrast, when a SP NK1 receptor antagonist was simultaneously
administered with 6-OHDA, dopaminergic neuronal cell death was
attenuated, the inflammatory response was reduced and motor func-
tion was returned to near normal levels.

Conclusions: We conclude that SP is increased in early PD and
that increased SP plays an important role in the degenerative process.
Treatment with an NK1 antagonist may thus represent a novel thera-
peutic approach to early stage Parkinson’s disease.

Th-30

LRRK?2 processing revealed by new monoclonal antibody
1. Toyoshima, H. Ichinose, Y. Imai, K. Hasegawa (Akita, Japan)

Objective: To investigate the processing of native LRRK2 protein
in nervous system, we established new monoclonal antibodies
LRRK2 protein.

Background: LRRK2 is a multifunctional and large protein, and
its mutation is responsible for Park8 autosomal dominant parkinson-
ism which is a major cause of familial Parkinson’s disease in Euro-
pean countries. We presented monoclonal antibodies (mAbs) reacting
against LRRK2 in the histochemical examination in MDS meeting
last year. However the sensitivity of mAbs was not enough to visual-
ize of native LRRK2 on immunoblots.

Methods: We made 4 new mAbs against LRRK2. Antigens were
obtained from E. coli protein expression system using vectors of his-
tidine tag and GST tag with insertion of kinase domain of Irrk2. Pol-
yhistidine fusion peptides were purified and injected into mice, and
then GST fusion peptides were used for screening of antibodies.
Antibodies were applied on immunoblots of brain homogenate and
HEK?293 cells highly expressed of full length of LRRK2. Fresh-fro-
zen human and rabbit brains and praffin embedded human brain were
also reacted.

Results: Four new mAbs were reacted against LRRK2 kinase por-
tion on western blots. Two of them were IgG, one is IgM and one is
IgA. All of them reacted LRRK2 in highly expressed HEK293 cells
on immunoblots. Major band was 180 kDa and faint bands were also
visible in the range over 250 kDa. The same band of 180kDa was
also visualized in native HEK293 cells. Both water soluble and mem-
brane bound fraction were reacted similar after subfractionation of
cells. Only 180kDa band was reacted in the homogenate of human
and rabbit brains. Immunohistochemical reactivity of LRRK2 was
shown in perikarya of all types of neurons in the brain. Fresh-frozen
samples showed ER distribution avoiding nuclei. Dendrites were



stained but not axons. On the other hands formalin fixed paraffin em-
bedded sections stains nuclei.

Conclusions: LRRK2 immunoreactivity on immunoblots showed
major 180kDa band instead of full length 270 kDa band. This indi-
cates LRRK2 protein easily processed into smaller molecule holding
kinase potion suggesting functional form in cells. Contribution of
water soluble and membrane bound fractions is needed further inves-
tigation.

Th-31

Nonhomologous end joining: A novel deleterious pathogenic
mechanism for parkinsonism?

C.C. Vanbesien-Mailliot, E. Mutez, A. Kreisler, V. Mouroux,

A. Destée, M.-C. Chartier-Harlin (Lille, France)

Objective: To investigate nonhomologous end joining (NHEJ) fac-
tors in peripheral blood mononuclear cells (PBMC) from parkinso-
nian patients and in the substantia nigra pars compacta (SNpc) in a
rat model of low doses pesticide exposure.

Background: A link between defective DNA repair and neurode-
generation has been suggested. DNA double-strand breaks (DSB) are
one of the most dangerous forms of DNA damage that, if left unre-
paired, might cause genome instability and trigger cell death or tu-
morigenesis. DSB occurring in terminally differentiated non replicat-
ing cells like neurons can be repaired by NHEJ. Since associations
between some cancers and Parkinson’s disease (PD) have been dem-
onstrated, we considered the hypothesis that defective NHEJ-medi-
ated DSB repair is involved in PD.

Methods: We performed transcriptome analyses to investigate the
expression of NHEJ factors in PBMC from patients with sporadic PD
and in the SNpc in an animal model mimicking early parkinsonism.
Laser capture microdissection was used to isolate SNpc from control
(n=3) and rotenone (ROT)-intoxicated (n=3) animals. PBMC from
control subjects (n=8) and sporadic PD cases (n=10) were isolated
on a ficol gradient. Changes in transcript abundance were investi-
gated on CodeLink rat whole genome microarrays (Amersham bio-
sciences) and Agilent whole human genome expression microarrays
(44K).

Results: We report a decreased expression of NHEJ factors in
PBMC from PD patients. Likewise, other DNA repair mechanisms
such as homologous recombination (the other DSB repair mechanism
preferentially recruited in proliferating cells) or single strand break
repair are also altered in PBMC from PD patients. Moreover, Nhejl
and Lig4 expression were similarly altered in the SNpc of ROT rats.

Conclusions: Altogether, these results in cellular and animal mod-
els of parkinsonism reveal a dysfunction of several DNA-repair path-
ways in PD, in particular in DSB repair, and provide novel insights
into the pathogenesis of this neurodegenerative condition.

Th-32

Mitochondrial dysfunction in genetic parkinsonism: What
muscles can tell us about the brain

C. Verstappen, M. Te Riele, B. Bloem, J. Smeitink,

B. van de Warrenburg (Nijmegen, Netherlands)

Objective: In this study we aim to clarify the possible role of mi-
tochondrial dysfunction in Parkinsons disease (PD) and to define the
molecular mechanisms underlying this mitochondrial dysfunction.

Background: Various studies have reported a possible correlation
between PD and mitochondrial respiratory chain dysfunction. In the
last two years, attention for the possible role of mitochondrial dys-
function has greatly increased because of fascinating observations on
genetic variants of parkinsonism. At least two of the recessive forms,
parkin and pinkl, are associated with abnormal protein products that
appear to kill neurons via mitochondrial dysfunction. This evidence
thus far stems exclusively from preclinical studies. Especially, a Dro-
sophila model of autosomal recessive juvenile PD showed that flies
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with both the parkin and pinkl mutant protein exhibit locomotor
defects caused by apoptotic cell death.

Methods: In patients with a parkin mutation a needle-biopsy from
the quadriceps muscle of the left leg is performed and processed for
histopathological, electronmicroscopical and mitochondrial studies.
Control values are obtained from previously obtained muscle tissue
of 43 healthy individuals.

Results: Muscle biopsies from 5 PD patients (four patients with a
proven parkin mutation and 1 patient with a positive family history)
have been analysed and completed for 3 patients. All patients gave
written informed consent and the study was approved by the local
ethical committee. Results are presented in table 1. In summary, the
muscle samples of two patients showed a reduced ATP + CrP pro-
duction rate, related to a slight diminished mitochondrial energy-pro-
duction capacity. Complex I activity, which has been reported to be
reduced in patients with PD, was normal for all patients. Descriptive
analyses of skeletal muscle by histology and electron microscopy
showed no gross abnormalities, except for a minor increase in COX
negative fibres. Electron microscopy showed normal mitochondria,
except for one cristaline inclusion.

Table (Th-32). Mitochondrial activity

Substrate
oxidation
rates Patient 1 Patient 2 Patient 3 Reference Unit
[1-14C]pyruvate 5.6 3.72 4.17 3.61-7.48 nmol/CO2/
h.mUCS
[U-14]pyruvate + 6.13 4.54 5.04  2.84-8.24 nmol/CO2/
carnitine h.mUCS
[U-14C]malate 5.44 4.89 3.43-7.3  nmol/CO2/
+ acetylcarnitine h.mUCS
+ malonate
[U-14C]malate 4.01 2.05-3.85 nmol/CO2/
+ acetylcarnitine h.mUCS
+ arsenite
[1,4-14C]succinate 3.17 2.78 2.54-6.39 nmol/CO2/

+ acetylcarnitine h.mUCS

ATP metabolism

ATP + CrP 59.1 37.6 40.5  42.1-81.2 nmol/
production - _ h.UCS
from pyruvate

Enzyme activities

Complex I 186 119 90 70-251  mU/UCS
Complex II 678 482 463 335-749 mU/UCS
Complex III 3608 3419 3826  2200-6610 mU/UCS
Complex IT + TII 727 473 457 300-970 mU/UCS
Complex IV 2211 2341 2790  810-3120 mU/UCS
Complex V 196 397 169-482  mU/UCOX
Citrate synthase 108 31 49 37.4-162 mU/mg

Pyruvate dehydrogenase 20.7 9.7-36

patient 2 and 3 = parkinmutation.

Conclusions: Only minor abnormalities were found in the mito-
chondrial energy generating system in two patients with a parkin
mutation, with also slight abnormalities histologically, suggestive for
mitochondrial dysfunction. For 2 additional patients analyses are
almost completed and will be available in June.

Th-33

Effects of optic flow speed, gait asymmetry and egocentric
reference point on navigation

R.C. Wagenaar, Y .E. Daniel, C.-C. Lin, Y.-H. Chou,

A. Cronin-Golomb (Boston, Massachusetts)

Objective: To investigate the influence of optic flow (OF) manipu-
lations, gait asymmetries and egocentric reference point (ECRP)
shifts on navigation in Parkinson’s disease (PD).

Background: Our previous research demonstrates that a shifted
ECRP influences heading direction during navigation. The present
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study utilizes symmetric and asymmetric OF manipulations to assess
the relative contributions of gait asymmetry, asymmetric OF percep-
tion and a shifted ECRP to heading direction.

Methods: PD patients with predominant right-hemisphere dysfunc-
tion (LPD, n=14), predominant left-hemisphere dysfunction (RPD,
n=9) and age-matched adults (NC, N=17) wore a head mounted dis-
play and walked a virtual hallway at 0.8 m/s. During symmetric con-
ditions, OF speeds of both walls were set at random to 0.0, 0.4, 0.8,
1.2 and 1.6 m/s. During asymmetric conditions, one wall, selected
randomly, remained at 0.8 m/s, while the opposite wall was ran-
domly manipulated through the above speeds. Walking speed, stride
length, stride frequency, phase and frequency relations between arms
and legs, and lateral drift were evaluated. An ANOVA with repeated
measures and contrast analysis were applied.

Results: PD patients had a lower walking speed, higher stride fre-
quency, and smaller stride length than NC adults, F(1,37)>5.6,
p<0.03. Symmetric and asymmetric increases in OF speed resulted
in a lower walking speed, smaller stride length and higher stride fre-
quency, F(1,37)>3, p<0.07. Both LPDs and RPDs had a shorter
stride length on the more affected body side than the less affected
body side, F(1,37) =4.2, p=0.049. The phase relation between left
and right arm was smaller than 180° in the LPDs and larger than
180° in RPDs (p<0.001), indicating that the less affected arm leads
the more affected arm. During asymmetric OF manipulations, all
groups veered away from the faster moving wall, (F(1,38)=5.33,
p<0.001). However at the same time, LPD patients veered domi-
nantly rightward and RPD patients leftward (p<0.001) as predicted
by a shifted ECRP.

Conclusions: An asymmetric OF perception and asymmetry in
gait may influence navigation. However, from the findings of the
present study it can be concluded that in PD an altered ECRP domi-
nantly influences heading direction during walking towards the side
of the brain with basal ganglia deterioration.

Th-34

Behavioural disorders produced by electrical stimulation of the
anterior striatum in monkeys
Y. Worbe, J. Epinat, J. Feger, T. Leon (Paris, France)

Objective: Characterization of behavioural disorders induced from
monkey’s striatum and evaluation of effective stimulation parame-
ters.

Background: The anterior striatum contrarily to the posterior part
was considered as non responsive to the electrical stimulation
(Alexander et al., 1985). Nevertheless, the human anterior striatum is
considered for deep brain stimulation in various disorders. In a previ-
ous study (Worbe et al., 2008) we demonstrated that specific territo-
ries of the monkey’s striatum are involved in different movement
and behavioural disorders. Here we show that electrical stimulations
perturb monkey’s behaviour depending of localization and stimula-
tion parameters.

Methods: Stimulation of the striatum was done on 4 monkeys,
using a monopolar electrode moved by 1 mm steps. For each site the
stimulation effects were video-recorded and evaluated for two inten-
sities (200 pA and 400 pA) and 3 conditions (short-train of 100 ps,
long-train of 700 ps and continuous stimulation at 200 Hz) and com-
pared to control condition without stimulation. Post-mortem histolog-
ical reconstruction of the stimulation sites were performed at the end
of the experiments.

Results: Across the striatum, the stimulation induced an effect in
28 % (104/374) of the explored sites. Abnormal movements were
observed after stimulation of 53 sites, whereas stimulation of 51 sites
induced behavioural disorders of 3 types: 1) hypoactivity state with
loss of food motivation (28 sites), 2) hyperactivity (16 sites) and 3)
stereotypias (7 sites). The abnormal movements were induced by
stimulation of both anterior and posterior striatum with all explored
parameters. The behavioural disorders were induced mainly by long-
train stimulation of the anterior striatum. Histological reconstruction
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showed that abnormal movements and hyperactivity sites were local-
ized in the dorsal striatum, whereas hypoactivity and stereotypias
sites were localized in different regions of the ventral striatum.

Conclusions: This study provides the evidence that behavioural
disorders could be produced by electrical stimulation of the anterior
striatum; the new DBS target for psychiatric disorders. Moreover,
this study shows that long-train stimulation is the most effective pa-
rameter to induce behavioural disorders and could be used to identify
the best target for DBS application to improve specific disorder.

Th-394

Involvement of human motor cortex in the recognition of hand-
written or block letters — A TMS study
M. Nakatsuka, T. Mima, H. Fukuyama (Kyoto, Japan)

Objective: To investigate the functional involvement of the pri-
mary motor cortex (M1) in recognizing letters using motor evoked
potentials (MEPs) induced by transcranial magnetic stimulation
(TMS).

Background: Why can humans recognize handwritten texts de-
spite their extreme variability? One possible answer should be the
observer’s own knowledge about implicit motor program of orthogra-
phy involved in writing. The measurement of MEPs induced by
TMS, which is a non-invasive method that can evaluate the task-de-
pendent excitability change of M1, was used to investigate the possi-
ble involvement of human M1 for writing muscles in recognizing let-
ters.

Methods: Seven right-handed healthy volunteers with written
informed consents were involved in the study. 30 letters were pre-
pared as the stimuli; 10 small letters of alphabets, 10 Japanese hira-
gana letters, and 10 kanji letters of daily use in Japan. During the
session, subjects were asked to look at the fixation point displayed at
the center of the monitor, where the letter stimulus appears in a ran-
dom order (duration: 400 ms, stimulus onset asynchrony: 8-12s). Af-
ter each session, subjects answered the questionnaire to confirm that
they paid attention to the stimuli. TMS was given at the hotspot for
the right first digital interosseus (FDI) muscle. TMS pulses were
applied to the site at the timings of 100, 200, 300, 400 or 500 ms
following the onset of the presentation of each letter and MEPs
induced by these TMS pulses were recorded from FDI. 20 MEPs
were recorded while a subject was watching the fixation point, at the
timings of more than 5 seconds before and after each stimulus onset,
which were averaged and used as a baseline for each subject. The
MEP ratios compared to the baseline MEP was used for the statisti-
cal analysis.

Results: The mean amplitude of baseline MEPs was 1113 * 209
(mean = SEM) pV. For handwritten letters, the mean MEP was sig-
nificantly inhibited at 400 ms. For block letters, the mean MEP was
not affected by the timing of TMS.

Conclusions: This result suggests that the hand area of human M1
might be involved in the neural network associated with letter recog-
nition and that the brain representation of hand-written and block let-
ters may be different. This modulation of M1 activity proved by
TMS may be a neural shadow of implicit motor program of orthogra-
phy involved in writing.

Th-395

Relation  between post-movement-beta-synchronisation and
corticomuscular coherence

J. Raethjen, M. Muthuraman, G. Tamas, H. Hellriegel, G. Deuschl
(Kiel, Germany)

Objective: To analyse post-movement-beta-synchronisation in the
EEG and EEG-EMG coherence simultaneously.

Background: The mechanisms and function of EEG synchronis-
tion in the beta-band after the end of a short movement is not clear.
The corticomusucular coupling during isometric muscle contractions



occurs in the same beta-band. It is unclear however, if these two fea-
tures of cortical motor physiology are related.

Methods: 64-channel EEG was measured simultaneously with sur-
face EMG of the right FDI-muscle in 11 healthy volunteers. Subjects
kept a constant medium strength contraction of the FDI-muscle dur-
ing the entire experiment. Superimposed on this they performed re-
petitive self-paced brisk short contractions. Time-frequency analysis
including coherence over time was performed with respect to the
onset of the brisk movements and averaged for 40 contrcations in
each subject.

Results: Post-movement-beta synchronisation (PMBS) was found
in the contralateral electrodes C1, C3 and C5 with a maximum 1-2.5
sec. after the brisk movements in the frequency range between 16
and 27 Hz for all the subjects. In 9 of the subjects there was coher-
ence between the EEG recorded from these electrodes and the FDI in
the same frequency range as the PMBS and with the maximum
occuring at the same time. The other two subjects did not show any
corticomuscular coherence.

Conclusions: Post-movement-beta-synchronisation coincides with
corticomuscular coherence in the same frequency band. Thus PMBS
is not merely a cortical phenomen but seems to involve the whole
corticomuscular system, possibly reflecting recalibration after brisk
movements.

CHOREAS (NON-HUNTINGTON’S
DISEASE)

Mo-32

Paroxysmal choreathetosis in GLUT 1 deficiency syndrome-case
report

1.C. Carrilho, M.A. Santos, F.M. Pichel, M. Magalhaes

(Porto, Portugal)

Objective: Report a case of GLUT! deficiency syndrome (GLUT
1 DS) presenting as a paroxystic movement disorder.

Background: GLU-1 DS is caused by a defect in the facilitative
glucose transporter GLUT1 with impaired glucose transport across
brain tissue barriers causing hypoglycorrhachia. The spectrum of dis-
ease ranges from infantile-onset epileptic encephalopathy to a variety
of paroxysmal neurological phenomena without epilepsy, including
ataxia, dystonia, choreoathetosis, lethargy.

Methods: Clinical description.

Results: 7-year-old male, first child of healthy consanguineous
parents, borned by caesarean section at 38 weeks of amenorrhea. A
global developmental delay, both motor skills and expressive lan-
guage, appeared. At 3 years of age he starts with paroxysmal epi-
sodes of dystonia and choreoathetoid movements. Those episodes
occurred usually during the afternoon, had 1 or 2 h of duration and a
frequency of 4 or 5 per month. At neurological examination, he pre-
sented dystonic postures, a mild ataxia and pyramidal signs. Exten-
sive investigation was done. The only positive findings were hypo-
glycorrhachia with low ratio of CSF/blood glucose and low lactate,
suggestive of GLUT-1 DS. The cerebral FDG-PET scan revealed a
global and irregular decrease in glucose uptake, with more severe
hypometabolism in frontal, temporal lobes and thalamus. The diagno-
sis was confirmed by a novel heterozygous mutation c.458G>A
(p-Argl153His) detected in exon 4 of the SLC2A1 gene. Before diag-
nosis, a therapeutic trial with L-dopa/carbidopa and carbamazepine
was done without improvement. Afterwards a ketogenic diet was also
tried without compliance. Due to that, an alternative dietary regime,
which included a high-carbohydrate diet fortified with uncooked
cornstarch, was initiated. With this diet the episodes were less fre-
quent and less severe.

Conclusions: This case draws attention to the association between
paroxysmal dyskinesias and GLUT-1 DS and illustrates the impor-
tance of cerebrospinal fluid in detecting potentially treatable condi-
tions in children with undiagnosed movement disorders. This new
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heterozygous mutation probably accounts for this mildly pathogenic
form. In those cases, and especially if ketogenic diet is not tolerated,
this dietary regime could be considered.

Mo-33

Painless legs, moving toes and fingers: Symptom variability
related to hormonal state
N.L. Diaz, P. Mazzoni (New York, New York)

Objective: We present the case of a woman with abnormal invol-
untary movements of her toes and fingers, consistent with a diagnosis
of “painless legs and moving toes”, whose symptoms worsened
while taking a progesterone-containing oral contraceptive, and
improved during pregnancy and the lactating period.

Background: “Painless legs and moving toes” is a rare variant of
“painful legs and moving toes”, itself a very rare movement disor-
der. Because very few cases have been described, our knowledge
about this condition’s clinical spectrum remains limited.

Methods: Office evaluation with semi-annual follow-up, with vid-
eotaped examination; nerve conduction studies/electromyography
(EMG-NCV), magnetic resonance imaging, serum studies, sleep
study.

Results: Our patient developed, at age 26, small multidirectional
involuntary movements of her toes and fingers. They were nearly
constant in the toes and intermittent in the fingers. She also had tics,
involving her face and arms, which she could fully suppress, whereas
she was unable to completely suppress the involuntary finger and toe
movements, though she could decrease their frequency and amplitude
with effort. Unlike her tics, these movements were not associated
with any urge, relief, and there was no associated pain. Past medical
history included minor foot injuries. The finger and toe movements
worsened while taking progesterone-only oral contraceptives, and
gradually disappeared with the discontinuation of progesterone and
during two pregnancies. The movements remained considerably
reduced in frequency and intensity throughout the breast feeding pe-
riod after each pregnancy, and then returned to their baseline sever-
ity, which has not changed for 6 years. EMG-NCV revealed evidence
of bilateral carpal tunnel syndrome. A sleep study showed that the
toe movements persisted through all sleep stages. There was no evi-
dence of brain or cervical spine disease on MRI. Thyroid function
studies, hepatic panel, CBC, ESR, ANA, electrolytes, glucose, creati-
nine were all within normal limits.

Conclusions: Conclusion: Our patient had involuntary movements
consistent with a diagnosis of painless legs and moving toes. This is
the first report, for this syndrome, of symptom variation related to
hormonal changes, the mechanism of which is unclear.

Mo-34

Neuroacanthocytosis in Japan: Review of epidemilogical and
neuropathological studies
G. Hirose, C. Ishida (Kanazawa, Ishikawa Prefecture, Japan)

Objective: In order to clarify the incidence, clinical features and
epidemiology of Neuroacanthocytosis, (NA) and review neuropatho-
logical findings in the autopsied cases in Japan.

Background: Since the first reports by Levine and Critchley et al.
independently, many cases of chorea-acanthocytosis(ChAc) have
been reported in various countries. But accumulation of the reports
from Japan is rather prominent, when compared to other countries.

Methods: We searched ChAc and McLeod syndrome (MLS) from
the Japana Centro Revuo Medicina(JCRV), which is a collection of
abstract-form reports from about 4700 Japanese journals and periodi-
cal and PubMed. Neuropathologicl studies were done in the partly
published case of our patient with the autosomal dominant inheri-
tance with the review of 3 reported autopsied cases in Japan.

Results: Since the first Japanese ChAc report in 1974 till the end
of 2008, 76 cases of probable ChAc and 14 cases of molecularly
diagnosed MLS were found. The mode of ChAc transmission seems
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to be predominantly autosomal recessive(AR), although there were 4
families which showed autosomal dominant(AD) inheritance with 2
molecularly diagnosed ChAc families. The patients with ChAc were
widely distributed throughout including Hokkaido, Honshu, Sikoku
and Kyushu Islands. The age onset was early thirty years, and more
men suffered. Almost all the patients developed chorea with self
mutilation of lips. Generalized seizures were reported in one third.
1Q less than 80 was noted in the half. Caudate atrophy was docu-
mented in almost all the cases by CT or MRI. High CPK was
reported in 80 %. Neuropathology of our AD-ChAc case with muta-
tion of VPS13A revealed a marked atrophy of the caudate and puta-
men with small and medium-sized neuron loss and gliosis, which
were quite similar to the findings in previously reported AR-ChAc.
The unique finding was very wide distribution of atrophic neuron
and astrogliosis over the entire cerebrum in our AD case, which is
similar to the finding in Huntington’ disease.

Conclusions: Our data suggest continuous publication of the cases
of ChAc in Japan, although these include the heterogeneous group of
NA disorders including ChAc and X-linked McLeod syndrome. Fur-
ther advanced studies on NA in Japan are promising because of sus-
tained high incidence of NA.

Mo-394

Hemichorea revealing Moya-Moya syndrome in neuro-
fibromatosis 1

R.N. Gospodaru, E. Schmitt, L. Maillard, P. Beauchesne, C. Hubsch,
A. Arhire, H. Vespignani (Nancy, France)

Objective: To report the case of an 18-years old woman with neu-
rofibromatosis 1 (NF1) who developed choreic movements revealing
the presence of a moya-moya associated syndrome.

Background: Moya-moya syndrome has been reported as an
extremely rare cerebrovascular problem in NF1. Chorea is also
exceptional as a presenting feature of moya-moya. The involvement
in the vasculopathy of the basal ganglia offers a substrate for the
movement disorder.

Methods: Case study.

Results: An 18-years old woman patient, diagnosed at the age
of 9 with NF1, presented for involuntary movements of her left
body side. The neurological examination disclosed involuntary,
jerky, chaotic movements, with no volitional control, involving
her left arm and in a lesser degree the left leg and face. Although
difficult to evaluate, she clearly had discrete left hemiparesis.
Slight cognitive disability was noted. General examination
revealed “café au lait” patches and xiphoid neurofibroma. In the
past years, she has had two brain MRI (at age of 14 and 17)
showing small cerebellar areas of high signal intensity and con-
genital hypoplasia of right internal carotid artery (ICA) consistent
with NF1, with no other abnormalities. A new brain MRI was
performed, disclosing a large cortical-subcortical right hemi-
spheric area of high signal on T2-weighted and FLAIR images
and significant parenchymal atrophy. Angio-CT showed already
known congenital right ICA hypoplasia, distal rarefaction of right
sylvian vessels supplied mainly by a proximal stenotic posterior
communicant artery, stenosis of left ICA and its main branches
within the circle of Willis, proximal stenosis of both posterior
cerebral arteries, “puff of smoke” vascular network at the base of
left brain. Moya-moya syndrome was diagnosed and the patient
was referred for surgical treatment.

Conclusions: At our knowledge, no other case of hemichorea as
presenting feature of moya-moya syndrome in NF1 has been pre-
viously described. In our case, the most obvious explanation for
left hemichorea is the right hemispheric vascular involvement,
including the basal ganglia. “Decompensation” of a congenital
right hypoplasic ICA by the moya-moya process could possibly
explain the obvious asymmetrical, right predominant, parenchyma
sufferance.
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Mo-395

Chorea presented in the syndrome of acute bilateral basal
ganglia lesion in diabetic uremic patients
J.-J. Lin, K.-C. Yueh (Chushang Jenn, Nantou County, Taiwan)

Objective: To report two diabetic patients with chronic renal fail-
ure who developed sudden choreic movements associated with re-
versible bilateral basal ganglia lesions.

Background: Acute movement disorder associated with revesible
bilateral basal ganglia lesions is an increasingly recognized syn-
drome, especially in patients with diabetic uremia. Most of patients
with this syndrome have been reported in Asian patients and their
clinical manifestations often presented parkinsonian symptoms. Brain
MRI in these patients consisted of decreased signal intensity within
the bilateral basal ganglia of T1-weighted images and increased sig-
nal intensity on T2-weighted images.

Methods: Case Report.

Results: The first case was an 82-year-old female with histories of
NIDDM and hypertension for ten years. He had been diagnosed with
chronic renal insufficiency 2 years earlier. Four days before admis-
sion, he suffered from an acute onset of generalized choreic move-
ment in his distal limbs. The movements were not suppressible and
sometimes interfered with voluntary movements such as standing and
walking. Brain MRI showed a hypointensity in the bilateral basal
ganglia on T1-weighted image and hyperintensity on T2-weighted
image. His generalized chorea was complete remission 5 days after a
supportive treatment. Follow-up MRI 45 days after admission
showed diminution of the lesion on MRI images. The second case
was a 57-year-old female with histories of NIDDM and hypertension
for ten years. She knew chronic renal insufficiency 5 years ago and
started to receive regular hemodialysis for the diagnosis of uremia
two years ago. Two days before her admission, an acute onset of
weakness on the right extremities, slurred speech andchoreiform
movement on her right extremities. Brain MRI revealed a hypointen-
sity in the bilateral basal ganglia on T1-weighted image and hyperin-
tensity on T2-weighted image. After a supportive treatment, her
hemiparesis, dysarthria and hemichorea were complete disappearance
within 12 days. Follow-up MRI 3 months after admission revealed
complete remission of the lesions in the bilateral basal ganglia.

Conclusions: In addition the parkinsonian symptoms, the syn-
drome of acute bilateral basal ganglia lesion in diabetic uremia can
also present with acute choreic symptoms. Prognosis of the syndrome
presented with choreiform movement is excellent.

Tu-35

Phenotypic variation in an Irish kindred with chorea-
acanthocytosis

A. Merwick, T.H. Mok, B. McNamara, B. Bader, A. Danek,

B.J. Sweeney, AM. Ryan (Cork, Ireland)

Objective: To describe phenotypic variation within a kindred with
Chorea-acanthocytosis.

Background: Chorea-Acanthocytosis is a recessive disorder of the
VPSI3A (CHAC) gene on chromosome 9q21, which encodes the
chorein protein. Little is known about the function of the chorein
protein in vivo. Clinical phenotypic variation within families has
been previously described.

Methods: A 29-year-old previously healthy male presented with
de novo status epilepticus. Involuntary orofacial movements were
noted on examination. His brother was under investigation for a
choreiform movement disorder. Another brother had a history of
seizures. A detailed family history revealed that four paternal first-
cousins-once-removed of the index case had a movement disorder
with prominent orofacial involvement and psychiatric symptoms, all
now deceased. There is no known consanguinity in the family.

Results: All affected siblings had evidence of a movement disor-
der with involuntary vocalisations, chorea and dystonia. Distal mus-
cle wasting was noted in the index case. Eye movements were nor-



mal. Acanthocytes were detected on blood film of all affected sib-
lings. McLeod blood group phenotype was negative. Serum CPK was
markedly elevated in each of the three siblings. Lipoprotein profile
and copper studies were normal. Huntington’s and Torsion Dystonia
mutation analysis was negative. Interictal EEG showed rhythmical
delta activity consistent with diffuse encephalopathy. EMG showed
myopathic motor units in the proximal upper limbs in the index case.
The father of the affected brothers has acanthocytes on blood film
but is clinically asymptomatic age 80. Western blotting from blood
showed reduced expression of chorein in two of the siblings with a
reduced, but still present band, in the 3™ affected sibling. An asymp-
tomatic sibling and healthy control showed normal protein expression
on Western blotting.

Conclusions: This kindred’s clinical presentation is consistent
with Chorea-Acanthocytosis, a recessive disorder of the VPSI3A
gene, which encodes the chorein protein. The phenotypic variation
and the pattern of inheritance raises the possibility of incomplete
penetrance of this autosomal recessive disorder or the interplay of
other genetic factors which modify expression of chorein.

Tu-36

Ischemic stroke and movement disorder

N. Chtaou, M. Messouak, M. Alaoui Ismaili, A. El Machkour,
S. Boujraf, I. Kamaoui, M.F. Belahsen, S. Tizniti, O. Messouak
(Fez, Morocco)

Objective: The goal of our study is to show the relationship between
physiopathological aspects of the movement disorder and stroke.

Background: Movement disorder is an unidentified entity which
has various geneses including degenerative origin. However, vascular
etiology is also probable.

Methods: We report 125 cases of ischemic stroke collected in the
department of neurology from January to October 2008, the lesions
of the patients were repartitioned as follows: 60 patients (48 %) were
affected in the central grey nuclei, 19 cases (15.2%) with impaired
lenticular nucleus, 12 cases (9.6%) with thalamic lesions and 33
cases (26%) with lenticular and caudate nucleus. We specify that
movement disorder was observed in two (3 %) of the sixty patients
presenting an impairment of the central grey nuclei. The first case
presented a right hemichorea associated to neurological deficits,
while the second developed a dystonia of the left lower limb during
the phase of recovery of his deficit.

Results: The MRI of the first patient showed multiple old ische-
mic lesions of the central grey nuclei which was asymptomatic,
and the recent lesion causing the hemichorea was found in the
fronto-parietal left cortico-sub-cortical in the diffusion images.
Transient or developed ischemia could affect the central grey
nuclei or their connections without involving movement disorder;
consequently, movement disorder is associated to the occurrence of
the cortico-sub-cortical lesion and its nucleus (Gionio et al. 1966;
Johnson and Fahn. 1977).

Conclusions: Our study corroborate earlier literature supporting
the physiopathological hypothesis of the movement disorder con-
nected to stroke.

Tu-395

Peak-dose chorea secondary to “brivudine” treatment in patients
with Parkinson’s disease

J. Lopez del Val, L. Martinez Martinez, E. Lopez Garcia, S. Santos
Lasaosa, T. Corbalan Sevilla, L. Garcia Fernandez (Zaragoza,

0Old Aragon Kingdon., Spain)

Objective: Peak-dose dyskinesia is a major and frequent problem
in long term levodopa therapy of patients with Parkinson’s disease
(PD). Several reports indicate that some drugs or even some type of
food increase the dopaminergic response and consequently producing
a peak-dose chorea in PD patients. Brivudine is similar to acyclovir.
It was shown to be a potent inhibitor of the herpes simplex virus
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Type 1 (HSV-1) as well as the varicella zoster virus (VZV). We
haven’t found any report in the medical literature about this potential
effect with brivudine. We report here two cases in which the associa-
tion between brivudine and dopaminergic treatment produced reversi-
ble peak-dose chorea.

Methods: A 57-year-old man and a 55 year-old woman with PD
of 10 and 11 years of duration respectively. Disease severity was
assessed with the UPDRS. They were treated with Brivudine due to
herpes zoster cutaneous lesions. An intense peak-dose chorea was
induced several minutes after the first dose of this drug and lasted
for 24 hours. There were no recurrences of this event after discontin-
uing the Brivudine treatment (detailed information of the clinical
characteristics of these patients will be presented in the poster).

Conclusions: There are no reports in the medical literature
describing the possible association between Brivudine and peak-dose
chorea in levodopa treated patients. The mechanism why this ana-
logue of the nucleoside thymidine produces this effect remains
unclear. There was an association between the administration of Bri-
vudine and the development of this type of dyskinesia and no recur-
rences occurred after the discontinuation of the drug.

Tu-396

A case of amyotrophic lateral sclerosis with chorea
T. Yamamoto, N. Sumita, M. Fukui, K. Sayaka, T. Abe, T. Mizoi,
T. Komori, N. Tamura, N. Araki (Iruma-gun, Saitama, Japan)

Objective: To present a case of amyotrohic lateral sclerosis (ALS)
with chorea.

Background: Involuntary movements in ALS are extremely rare.

Methods: Case.

Results: The patient is a 68-year-old woman with ALS presenting
chorea. She noticed a walking difficulty due to motor weakness in
her lower limbs and involuntary movement in the lower limbs was
pointed out by her family at age of 63 years. She developed dysarth-
ria and motor weakness in the right upper limb at age of 65 years.
Since her dysarthria had worsened, she admitted to our department in
December, the next year. She had a history of pulmonary emphysema
and no family history of neurological disorders. At that time, neuro-
logical examination showed bulbar palsy, muscular atrophy, motor
weakness in the upper and lower extremities and exaggerated deep
tendon reflexes in lower extremities. Cortical function was normal.
Chorea was seen in face, neck and the four limbs. Electromyography
revealed fasciculation in the first doral interosseous. Changes in
motor neuron units potentials including high amplitude and polypha-
sia were seen in examined muscles of four limbs and the paraspinal
muscles. Brain magnetic resonance imaging (MRI) was normal.
There was no abnormal expansion of CAG repeats indicating Hun-
tington’s disease, the spinocerebellar atrophy 1-3, 6-8, 12, 17, or den-
tatorubropallidolyusian atrophy. We diagnosed this patient as ALS
based on those findings. During following two years, her motor
weakness and muscular atrophy progressed, although choreic move-
ment did not worsen. She admitted again for consideration of respira-
tor and percutaneus endoscopic gastrostomy because of her pro-
gressed bulbar palsy and respiratory dysfunction at age of 68 years.
She was put on the respirator and took percutaneus endoscopic gas-
trostomy during her admission.

Conclusions: This case demonstrates that some patients with ALS
may have lesion not only in motor neuron system, but also in extrap-
yramidal system.

We-30

Chorea in iatrogenic hypocalcemia due to parathyroid gland
removal during total thyroidectomy
A.Q. Rana (Toronto, Ontario, Canada)

Objective: To present an interesting case of chorea due to iatro-
genic hypocalcemia resulting from removal of parathyroid glands
during total thyroidectomy.
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Background: Chorea is characterized by invlountary, unpredict-
able, brief, fleeting movements which appear to be flowing from
one body part to another randomly. Chorea is the result of a list of
genetic and acquired disorders. Chorea due to itarogenic metabolic
causes is seen infrequently. Among these, one rare but important
cause is prolonged hypocalcemia that in fact can be secondary to
iatrogenic removal of parathyroid glands during total thyroidec-
tomy.

Methods: We present a case of a 79 year old female originally
from Sri Lanka, who had total thyroidectomy done 30 years ago
in Sri Lanka after which she developed choreform movements.
Corrected serum calcium was found to be significantly below the
normal range and a significant improvement of choreform move-
ments was seen upon introduction of calcium replacement ther-
apy.

Results: CT scan of head showed calcification of basal ganglia.

Conclusions: Chorea can be a complication of total thyroidectomy
due to parathyroid gland removal resulting in itarogenic hypocalemia
and should be discussed with patients while offering these procee-
dures.

We-31

Movement disorders associated with diabetes mellitus: A
prospective case series

M. Rodriguez-Violante, A. Cervantes-Arriaga, G. Arrambide-Garcia,
T. Corona (Mexico City, Mexico)

Objective: To describe the clinical characteristics of diabetic
patients presenting with choreic movements and response to treat-
ment at follow-up.

Background: Glucose dysregulation affects high metabolic rate
cerebral regions including basal ganglia. Movement disorders as
chorea and hemichorea-hemiballism had been associated with non-
ketosic hyperglycemia (300-1000 mg/dl) and hyperosmolarity (300-
390 mOsm/l). MRI usually shows putaminal hyperintensity. This
abnormal movements had been described in older women with
some cases remitting but other with persistence despite glucose
control.

Methods: Charts from all movement disorder patients, excluding
Parkinson’s disease, hospitalized between 2005 and 2008 were
reviewed resulting in eight patients with the diagnosis of hyperglyce-
mic chorea, athetosis, ballism or chorea-ballism. We describe the
demographical data, clinical presentation, image studies and treat-
ment response.

Results: Our sample included 8 patients, 5 females and 3 males,
with a mean age of 69.8 % 9 years, mean glycemia on admission of
330 = 117.4 mg/dl, mean HbAlc of 9.2 * 3.7%, mean diabetes di-
agnosis time of 40.3 = 31.4 months (two cases with chorea as first
symptom). Movement disorder included hemichorea (4 cases), hemi-
ballism (1 case), hemichoreo-ballism (2 cases) and generalized cho-
rea (1 case). CT scan showed hyperdensity in basal ganglia in all
cases and MRI showed basal ganglia hyperintensity in T1 and in 6
cases caudate hypointensity in T2 weighted and FLAIR images.
Seven patients were treated with haloperidol and one with clonaze-
pam and amantadine, acute glycemic control was achieved in all
cases, chronic control was achieved in all but one patient. Follow-up
ranged from 3 to 36 months with one loss, abnormal movement
remitted in 3 cases, in two of them haloperidol was succesfully with-
drawn. No correlation was found between clincal data and response
to treatment.

Conclusions: Our case series had similarities with previously
published reports about glucose levels on admission, age, gen-
der and MRI findings of movement disorders in diabetic
patients. More than half of the sample remains with abnormal
movements despite adequate glucose control and neuroleptic
treatment.
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We-32

Choreatic movement disorder with non-ketotic hyperglycemia —
A case report

S. Schmidegg, M. Guger, W. Struhal, S. Hoedl, H. Huber,

G. Ransmayr (Linz, Oberoesterreich, Austria)

Objective: We describe a 87-year-old woman with transient chor-
eoathetosis in hyperglycemia and review the literature.

Background: Choreoathetosis associated with non-ketotic hyper-
glycemia is a rare, usually benign syndrome in elderly persons. (1,2)
The disorder usually improves soon after the onset of antidiabetic
therapy. Until now about 130 cases have been described.

Methods: Case-report, video-ducumentation, review of the litera-
ture.

Results: A 87 year-old female patient complained of weakness in
the left arm and hand for 5 days before admission to our hospital.
The patient suffered from arterial hypertension and hypercholestero-
lemia. Neurological examination revealed a choreoathetosis of the
left upper extremity. The reflexes of both arms could not be triggered
and the Achilles tendon reflexes were absent. The remaining exami-
nation was unremarkable. The initial blood glucose level was 438mg/
dl and HbAlc was 11.7%. No ketone bodies were found in the urine
analysis. Cerebral MRI showed hyperintensity of the right putamen
and globus pallidus on Tl-weighted images, without gadolinium
enhancement, no abnormalities on T2- and diffusion-weighted
images. Two days after onset of antidiabetic treatment with insuline
the patient’s choreatic disorder improved and disappeared within two
weeks, followed by hypokinesia and rigidity of the left upper extrem-
ity. DAT-Scan-Imaging revealed a reduced uptake of the right stria-
tum. L-dopa test was negative (UPDRS III score before levodopa
and DCI 19, after 200mg 18 points).

Conclusions: Choreoathetosis with non-ketotic hyperglycemia is a
rare benign syndrome that improves after antidiabetic medication. In
our case the patient showed hemi-parkinsonian features after treat-
ment of the choreoathetosis, with reduced DAT-tracer uptake.
Whether the patient suffers also from Parkinson’s disease will be
clarified in the follow-up. 1. Seung-Hun Oh. et al, Journal of the
Neurological Sciences 2002; 200:57-62. 2. Branca D et al, Neurol
Sci. 2005;26:275-7.

We-33

Acute hemichorea-hemiballism ipsilateral to ischemic stroke
involving middle cerebral artery territory

S. Tamburin, M.L. Praitano, C. Foscato, A. Fiaschi, G. Zanette
(Peschiera del Garda, VR, Italy)

Objective: To better understand the pathophysiology of acute
hyperkinetic movement disorders following stroke.

Background: Acute hyperkinetic movement disorders are rare pre-
sentations in acute stroke or may occur with some delay. These
movement disorders are associated with stroke involving all levels of
the contralateral frontosubcortical motor circuit including the sensori-
motor cortex, basal ganglia, the thalamus, the substantia nigra, the
cerebellum, the brainstem and their interconnecting pathways. Iso-
lated cases of acute hyperkinesia ipsilateral to stroke have been
reported.

Methods: We report a case of right acute hemichorea-hemiballism
after right middle cerebral artery (MCA) ischemic stroke.

Results: Case Report. A 76 year old woman was admitted for
acute left hemiparesis and right hemichorea-hemiballism. Her past
medical hystory was negative for previous cerebrovascular events.
Brain MRI with diffusion-weighted imaging showed acute ischemic
stroke involving the right MCA territory. The ischemic areas
included right caudate nucleus and right parietal cortex. EEG did not
show epileptic activity. Hemichorea-hemiballism improved rapidly
and disappeared a few days later.

Conclusions: Ipsilateral dyskinesia may very rarely occur in
stroke. The presence of projections from the sensorimotor cortex to



the ipsilateral muscles has been established in humans. Damage to
frontosubcortical motor circuit may modulate these ipsilateral projec-
tions and contribute to the pathogenesis of this uncommon movement
disorder.

We-391

Neuroacanthocytosis — McLeod syndrome
1. Ybot Gorrin, F. Vivancos Matellano, F.J. Arpa Gutiérrez,
E. Diez Tejedor (Madrid, Madrid, Spain)

Objective: Neuroacanthocytosis (NA) is usually misdiagnosed
until the disease is at an advanced stage. Our objective is to empha-
size the importance of including these pathologies early on in the dif-
ferential diagnosis of movement disorders.

Background: NA includes four mean types of neurodegenerative
disorders presenting acanthocytes in blood sample, but some other
pathology may present such erythrocyte abnormalities. On the other
hand, the clinical heterogeneity of NA may lead into diagnosis error,
making us mistake it for other pathologies that present movement
disorders.

Methods: We attended a patient who presented mood and move-
ment disorders (depression, obsessive behavior and tics) since child-
hood, but not correctly diagnosed until 29 years old, when he was
evaluated by a neurologist specialized in abnormal movements. A
differential diagnosis for Tourette syndrome, Wilson’s disease, Hung-
tington disease (HD) and the four mean types of NA (Choreoacan-
thocytosis-ChAc-, Mc Leod syndrome, abetalipoproteinemia, PKAN)
was performed.

Results: Neurological examination, laboratory analysis, neuroi-
maging, neurophysiological study, psychiatric and neuropsychological
evaluations, HD and ChAc genetic tests, blood smear and inmunohe-
matological study, were all tested resulting in favour of McLeod syn-
drome diagnosis.

Conclusions: Clinical heterogeneity, variability in the age of onset
and difficulties in finding acanthocytes in some samples, sometimes
make difficult an accurate and early diagnosis of these entities.
Therefore, we advise considering the inclusion of NA in the differen-
tial diagnosis of movement disorders in every young patient, espe-
cially when these symptoms are associated with psychiatric distur-
bances or cognitive decline.

Th-396

Contrastive findings on PET images in two cases of hemichorea
with hyperglycemia

Y.H. Yun, J.H. Park, S.A. Park, TK. Lee, K.B. Sung

(Bucheon, Gyeonggi, Korea)

Objective: To present two cases of hyperglycemic hemichorea
which showed opposite images by PET study with '*F-Fluorodeoxy-
glucose.

Background: Patients with hyperglycemic hemichorea had
reduced FDG uptake in the contralateral Basal Ganglion region in
recent reports.

Methods: Patient 1 — A 73-year-old man was admitted for sudden
onset of choreic movement on the right side. 10days before admis-
sion, hemichorea had developed suddenly. The hemoglobin Alc con-
centration was 7.9% and initial blood glucose level was 259mg/dl at
admission. Brain FDG-PET was performed 2weeks after onset.
Patient 2 — A 72-year-old man was admitted for sudden onset of
choreic movement on the left side. 2weeks before admission, Hemi-
chorea developed suddenly. The hemoglobin Alc concentration was
12.0% and initial blood glucose level was 507mg/dl at admission.
Brain FDG-PET was performed 3weeks after onset. Both patients
had a history of diabetes mellitus for many years and poor hypogly-
cemic control with oral agents and had no other cause of chorea
except for hyperglycemia.
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Results: Patient 1 had increased FDG uptake in the left Basal gan-
glion region. On the contrary, patient 2 had markedly reduced FDG
uptake in the right Basal ganglion region.

Conclusions: Contrasive PET images in two cases of hyperglyce-
mia induced hemichorea suggest that metabolic derangement associ-
ated with hyperglycemia, whether it is hypermetabolic or hypometa-
bolic, can result in regional metabolic failure in the basal ganglia
and seems to have close relevance to the mechanism of hemichorea.

CLINICAL ELECTROPHYSIOLOGY

Mo-35

Facial reflex hyperexcitability in geniospasm suggests a brainstem
origin

A. Aggarwal, J.E. Warren, J.D. Warren, P.D. Thompson

(Adelaide, Australia)

Objective: To report geniospasm (OMIM 190100) in 2 Australian
families. To examine the mentalis acitivity and facial nerve excitabil-
ity in a patient with geniospasm.

Background: Geniospasm is an inherited movement disorder char-
acterized by involuntary contraction of the mentalis mucle manifest-
ing as chin quivering. The nosology and origin of geniospasm remain
unclear.'

Methods: The clinical features and disease course of geniospasm
was recorded in both families. Electrophysiological characteristics of
geniospasm were studied in a 42 year man from the first family.
Muscle activity was recorded (surface and needle electrodes) from
bilateral mentalis and orbicularis oculi (OO) muscles. The supraorbi-
tal nerves (SON) were stimulated in the supraorbital groove and
responses recorded (surface electrodes) over both OO and mentalis
muscles. Responses to facial nerve stimulation at the tragus were
recorded in ipsilateral mentalis muscles.

Results: Geniospasm showed an autosomal dominant pattern of in-
heritance in both families with clinical characteristics similar to those
described previously. The mentalis muscle activity responsible for
geniospasm comprised bilateral brief motor unit action potentials of
normal morphology. Voluntary contraction produced normal recruit-
ment pattern, interrupted by geniospasm. Facial nerves latencies were
normal and symmetrical. On SON stimulation, normal blink reflexes
(R1 and R2) were recorded from bilateral OO. Responses corre-
sponding to R1, R2 and R3 components of the blink reflex were
recorded from both mentalis at 14ms, 42ms and 90ms respectively.
R1 responses were variable and largely unilateral.

Conclusions: This report describes two Australian families with
geniospasm. The observations that i) the geniospasm resulted from
spontaneous arrhythmic discharges of normal motor units in both
mentalis muscles, ii) the lack of peripheral facial nerve hyperexcit-
ability or denervation and iii) the presence of bilateral facial nuclear
hyperexcitability demonstrated by spread of facial reflexes to the
mentalis muscles and R3 facial reflex response, indicate a central ori-
gin of geniospasm.' ! Aggarwal A, Warren JE, Warren JD, Thomp-
son PD. Facial nerve hyperexcitability in geniospasm sufggests a
brainstem origin. Mov Disord 2009, in print.

Mo-36

Cognitive activity promotes oscillatory changes in the sub-
thalamic nucleus. Intracerebral recording study
M. Balaz, P. Jurak, M. Bockova, 1. Rektor (Brno, Czech Republic)

Objective: According to our previous data the cognitive activities
in the STN are processed outside the typical cortico-basal ganglia-
thalamic-cortical circuitry.

Background: We studied changes in STN local field potential ac-
tivity related to purely auditory cognitive task.

Methods: 5 patients with late motor complications of Parkinson’s
disease who were indicated for deep brain stimulation surgery were
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included in the study. The local field potentials of the subthalamic
nucleus related to the non-motor, pure auditory P3 wave were ana-
lyzed.

Results: We have observed the gamma band power increase
related to cognitive task on the contacts within the subthalamic nu-
cleus.

Conclusions: We presume that these changes reflect the oscillatory
nature of the STN cognitive activity.

Mo-37

Executive functions processed in the subthalamic nucleus. An
intracerebral recording study

M. Bockova, J. Chladek, P. Jurak, J. Halamek, M. Balaz, I. Rektor
(Brno, Czech Republic)

Objective: To study the involvement of the subthalamic nucleus
(STN) in the neurocognitive networks of the executive functions dur-
ing four visuomotor cognitive tasks of single letters writing and
counting with increasing cognitive and executive load.

Background: Five Parkinson’s disease patients with externalised
deep brain stimulation electrodes localized bilaterally in the STN and
within its immediate vicinity performed four tasks of the experimen-
tal protocol: 1. single letter counting, 2. copying, 3. writing another
letter (planning, inhibition of automatic responses) and 4. writing
another letter inversed (planning, inhibition of automatic responses,
mental inversion).

Methods: The alpha and beta ERD/S (event- related desynchroni-
zation/synchronization) were analysed.

Results: The alpha and beta ERD as the activational correlate
were detected only during the two more complex tasks with
increased demand on the executive functions: task 3 (in three of five
subjects) and task 4 (in four of five subjects).

Conclusions: The involvement of the STN in cognitive activities
is selective and specific and increases with the higher demand on the
executive function. The results confirm the findings of a previous
study (Balaz, 2008), that demonstrated specific activation evoked by
an executive function task but not by a simple oddball task in the
STN.

Mo-38

Integrative function of single neurons in the human subthalamic
nucleus during checking behavior

P. Burbaud, M.-L. Welter, M. Goillandeau, A.-L. Clair, P. Sauleau,
M. Simonetta-Moreau, S. Chabardes, S. Besnard, H. Magnie-Mauro,
J. Coste, L. Mallet (Bordeaux, Paris, France)

Objective: To study the role of the subthalamic nucleus (STN) in
the processing of cognitive information during checking behaviour in
patients with obsessive compulsive behaviour (OCD).

Background: Human behavior depends on complex interactions
between cognition and emotion. How does the brain combine these
two dimensions to make a decision and elaborate a goal-directed
action remains unclear. One hypothesis is that such an integrative
process might occur owing to the convergence of information
through the basal ganglia. Recently, the associative and limbic STN
have been proposed as potential targets for deep brain stimulation in
patients with medically-resistant form of OCD'. We took the oppor-
tunity of the last study to investigate the role of STN neurons in the
processing of cognitive information.

Methods: We used an instrumental task (CT), adapted from a
matching to sample-task, that specifically offered the opportunity to
verify once one subject has made a choice®. Single unit neuronal ac-
tivity was recorded in the STN whereas patients with obsessive com-
pulsive disorders (OCD) performed the CT.

Results: Among 125 single neurons recorded during task perform-
ance, 45 (36%) were task-related. Modifications of activity were
observed in relation with: visual information during the study phase
(28%), the choice phase (22%), or the checking phase (20%), move-
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ment execution during the choice phase (37%), or the checking phase
(35%) and during the evaluation phase at the end of the task (56%).
We found that STN neurons frequently responded in a polymodal
manner to cognitive, premotor and emotional events. Moreover, dis-
charge frequency was influenced by checking behavior.

Conclusions: These results suggest that STN neurons process mul-
tiple sources of information in accordance with the model of infor-
mation convergence within the basal ganglia. They also demonstrate
that the STN play a part in the physiology of doubt, a critical feature
of OCD pathophysiology. 1. Mallet L, et al. STOC Study Group. N
Engl J Med. 2008 Nov 13;359(20):2121-34. 2. Rotge JY, et al., Acta
Psychiatr Scand. 2008 Jun;117(6):465-73.

Mo-396

Homeostatic metaplasticity of the trigeminal blink reflex in
healthy humans

M. Bologna, R. Agostino, B. Gregori, D. Belvisi, L. Marsili, F. Di
Stasio, A. Berardelli (Rome, Italy)

Objective: To provide evidence of homeostatic metaplasticity in
the brainstem circuitry of the trigeminal blink reflex in healthy sub-
jects.

Background: It is unknown whether homeostatic mechanisms,
defined as metaplasticity, operate in the human brainstem.

Methods: We examined the effects and interactions of two con-
secutive (i.e. pre-conditioning and conditioning) high frequency elec-
trical stimulation sessions of the supraorbital nerve, on both electro-
myographic and kinematic variables of the blink reflex. In the main
experiment the effects of three patterns of pre-conditioning stimula-
tions: facilitatory, inhibitory or control, were tested on the long-term
potentiation of the blink reflex, induced by the conditioning stimula-
tion. In the control session the effects of two consecutive control
stimulations were tested.

Results: Different patterns of stimulation of the supraorbital nerve
induced either long term potentiation/depression-like or no effects on
both electromyographic and kinematic parameters of the blink reflex.
We found that, regardless the pattern of the pre-conditioning stimula-
tion (facilitatory, inhibitory or control), the effects of the subsequent
conditioning facilitatory stimulation were inhibited. In the control
session we nevertheless observed a marked inhibition of the blink
reflex after the conditioning control stimulation. Taking into consid-
eration the inhibitory effects observed in the control session, we
observed that the effects of the conditioning facilitatory stimulation
on electromyographic, but not kinematic variables of the blink reflex
were slightly but significantly enhanced by a pre-conditioning inhibi-
tory stimulation.

Conclusions: We suggest that homeostatic mechanisms contribute
in regulating brainstem synaptic plasticity in healthy humans. Meta-
plasticity of the trigeminal blink reflex should be studied to better
clarify the pathophysiology of movement disorders involving the cra-
nial region.

Mo-397

Cutaneous and mixed nerve silent periods in paroxysmal
dystonia
J. Cogez, O. Etard, N. Derache, G. Defer (Caen, France)

Objective: To study neurophysiological interactions between Cuta-
neous and Mixed Nerve Silent Period (CuSP,MNSP) in two patients
with paroxysmal dystonia.

Background: Underlying circuitry of MNSP and CuSP remain
uncertain. CuSP could be based on high-threshold thinly myelinated
fibers and oligosynaptic inhibitory medullary neural networks. MNSP
could occur in three portions including collision of antidromic with
orthodromic motor impulses, Renshaw cell inhibition activated by
antidromic motor volley and cutaneous fiber activation. This latter
portion has been suggested to share a common inhibitory pool with
CuSP.



Methods: Two 55 and 58 year old women who had recently
developed involuntary tonic contraction of upper and lower limbs
were studied. In both patients, spinal cord MRI showed T2-weighted
signal hyperintensities at the cervical level with no contrast enhance-
ment in T1-weighted images. Diagnostis of idiopathic acute trans-
verse myelitis was performed for the first patient; the second had sec-
ondary progressive multiple sclerosis since 40 years. For comparison,
CuSP and MNSP were tested in 11 healthy subjects (4 males, 7
females mean age 46 years). Median nerve stimulation at the wrist
(MNSP) and forefinger (CuSP) were applied during isometric con-
traction of the thumb to evoke a silent period recorded from the ab-
ductor pollicis brevis. Eight records for each subject and each test
were rectified and averaged. CuSP and MNSP were automatically
defined when EMG drops below 50% of the baseline preceding the
stimulus.

Results: In both patients, the latter portion of MNSP was absent
irrespective of stimulation intensity while CuSP was present. Thus
the preservation of the CuSP shows that isolated stimulation of the
thinly myelinated fibers could induce inhibition of the motoneuron.
However, stimulation of the same fibers in the mixed portion of the
median nerve couldn’t induce this inhibition.

Conclusions: These results suggest that paroxysmal dystonia
induced by spinal lesion is based on a lack of inhibition of the moto-
neuron secondarily induced by antidromic motor impulses.

Tu-37

Increased excitability induced by tDCS can unmask mirror
movements

J.E. Dundas, GW. Thickbroom, A. Fox, F.L. Mastaglia

(Perth, Western Australia, Australia)

Objective: To report a case of TMS-evoked mirror movement
observed following unilateral M1 stimulation tDCS.

Background: Mirror movements (MM) are characterized by activ-
ity in fast-conducting corticospinal projections from the hand area of
one primary motor cortex to both sides of the spinal cord, and can
be evoked as simultaneous bilateral MEPs from unilateral motor cor-
tex using focal single-pulse TMS. Previous studies have shown that
unwanted mirror activity in the ipsilateral pathway can be suppressed
by learning in some individuals. Anodal tDCS increases excitability
in the cortical area directly beneath the stimulating electrode and
connected neural pathways including interconnected motor areas.
Here we investigate whether the increased excitability induced by
tDCS can facilitate mirror movements.

Methods: Anodal tDCS was applied unilaterally to the left motor
cortex for 10 minutes in a healthy, normal 19 year old male. Changes
in corticomotor excitability were measured by focal single-pulse
TMS applied separately to each motor cortex. MEPs were measured
by EMG from the FDI muscles of both hands.

Results: Following tDCS, TMS evoked simultaneous bilateral
MEPs recorded from the FDI muscles of both hands. Contralateral
avMEP amplitude increased, as expected, and ipsilateral MEPs were
consistently smaller than contralateral ones. MEP latency was identi-
cal on both sides.

Conclusions: Anodal tDCS can produce neurophysiological fea-
tures of mirror movement presumably by enhancing activity in nor-
mally latent ipsilateral pathways as well as contralateral pathways.

Tu-38

EEG biofeedback training for Parkinson’s disease with levodopa-
induced dyskinesia

C. Erickson-Davis, J. Anderson, S. Richter, C. Wielinski,

S. Parashos (Golden Valley, Minnesota)

Objective: To examine the effects of EEG biofeedback training
on clinical features of Parkinson’s disease, specifically levodopa-
induced dyskinesia (LID).
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Background: EEG biofeedback is a therapy that allows one to al-
ter one’s own cortical electrical activity when offered feedback on it,
training changes that correlate with symptom alleviation into long-
term improvement through operant conditioning. Neurofeedback spe-
cialists across the country have claimed success using the therapy
with individuals with Parkinson’s disease, but there has yet to be any
research examining these assertions.

Methods: Nine subjects with IPD who experienced dyskinesia at
least 20% of the waking day were randomized into a treatment or
control group and underwent 30 sessions of either real feedback or
mock feedback training over 15 weeks. Training protocols focused
on rewarding decreases in 4-8 Hz coherence activity or increases in
12-15 Hz activity, and on inhibiting excess 4-8 Hz and 22-34 Hz ac-
tivity across various electrode pairings (usually Fz & Pz, or T3&
T4). At the end of the training, QEEG analyses and clinical assess-
ments administered pre and post training were compared.

Results: Training with reward frequencies of 8-15 Hz corre-
sponded with decreases in dyskinesia and increased feelings of well-
being among subjects’ self reports. Significant interaction effects
were detected at posterior and frontal regions for relative and abso-
lute power values (P<0.001), and in posterior regions for bursts per
second and phase resests per second values (p<0.005). Paired-sample
t tests showed that these interactions were accompanied by signifi-
cant reductions in high beta activity (p <0.01). Interactions within
the right posterior region were accompanied by increases in alpha
relative and absolute power (p< 0.01), and decreases in alpha phase
resets per second (p < 0.001). Dyskinesia measures taken pre and
post training showed a decrease in the severity of dyskinesia at the
end of training for cases and not controls, but the difference was not
significant.

Conclusions: These results indicate that EEG biofeedback training
can affect the spectral EEG topography of individuals with PD and
LID, and that training to increase 8-15Hz activity and decrease 22-
34Hz activity is associated with a decrease in dyskinesia and an
improved sense of well-being.

Tu-39

Idiopathic spinal myoclonus: A clinical and neurophysiological
assessment of a movement disorder of uncertain origin

M. Esposito, M.J. Edwards, K.P. Bhatia, N.J. Toms, P.J. Allen,

P. Brown, C. Cordivari (London, United Kingdom)

Objective: To assess the utility of clinical observation and neuro-
physiological measurements, particularly the Bereitschaftpotential, in
the evalutaion of “idiopathic spinal myoclonus”.

Background: Spinal Myoclonus (SM) is characterised by brief
and sudden movements caused by the activation of muscles belong-
ing to adjacent spinal myotomes. It can be subclassified into segmen-
tal and propriospinal forms. SM can occur in association with spinal
cord lesions, but in idiopathic cases the question of a psychogenic or-
igin is sometimes raised. Recent reports have indicated that “typical”
clinical and electrophysiological features of propriospinal myoclonus
can be mimicked voluntarily. A useful tool that can distinguish
between organic and psychogenic jerks is the detection of a Bereit-
schaftspotential (BP) via jerk locked back averaging (BA) analysis.

Methods: A clinical and neurophysyological assessment of 20
patients affected by idiopathic SM was performed. A video EEG-
EMG multichannel recording was performed in each patient to iden-
tify the muscles involved and to detect BP. An expert neurophysiolo-
gist blinded to the clinical details reviewed the BP recordings and di-
vided them into those showing a definite, possible and no BP. A clin-
ical assessment was performed by two neurologists expert in
movement disorders who viewed the video recording of each patient,
blinded to the clinical details, and indicated if the movements seen
were compatible with organic (OM) or psychogenic (PM) myoclo-
nus.

Results: A definite or possible BP was recorded in 15 out of 20
patients. Clinical raters agreed in their clinical opinion on 15 patients
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(75%) but there was disagreement regarding the remaining 5 patients
(25%). In patients where both raters agreed the movements appeared
to be organic, all patients had a definite or possible BP.

Conclusions: BP are commonly seen in patients with idiopathic
propriospinal or spinal segmental myoclonus. There is disagreement
between clinicians in their clinical rating of spinal myoclonus as or-
ganic or psychogenic, but even in those patients where movements
appear clinically to be organic, a BP is commonly detected. This
suggests that BP recordings are a useful adjunct to clinical assess-
ment in the diagnosis of patients with idiopathic spinal myoclonus.

Tu-40

Comparison of extensor-digitorum-brevis (EDB) test vs mouse
diaphragm assay (MDA) as indirect test methods for detection of
botulinumtoxin A (BTXA) antibodies in clinical practice

AM. Garcia, T. Trottenberg, E. Lobsien, K. Andreas

(Berlin, Germany)

Objective: To compare EDB and MDA in patients with clinical
secondary non-responsiveness (SNR) to BTXA treatment as indirect
test methods for detection of BTXA antibodies.

Background: SNR to BTXA injections may be associated with
production of BTXA antibodies. EDB and MDA have been suggested
to indirectly quantify BTXA antibodies.

Methods: 14 patients (13 cervical dystonia, 1 spasticity, median
age 55 years) with clinically SNR to BTXA were enrolled in this
study. SNR was defined as initially good (visual analogue scale
(VAS) > 60%) clinical response to BTXA injections, followed by at
least two consecutive intramuscular injections in adequate doses with
a clinical response of < 30% (VAS) symptom reduction. All subjects
underwent an EDB test, and blood samples were concomitantly ana-
lysed with MDA (Institute of Toxicology, Hannover). EDB test was
performed injecting 6 mouse units (MU) BTXA (Botox™) in one and
12 MU in the other EDB. Compound muscle activities following
suprathreshold peroneal nerve stimulation at the ankle were recorded
before and two weeks after injection of BTXA. EDB was also exam-
ined in 20 healthy controls to establish a cut off value for pathology.

Results: Mean amplitude reduction 14 days after injection of 6
MU BTXA in healthy controls was 47,6 * 18% (SD). In contrast
patients with SNR displayed 23,5 * 24% (SD) mean amplitude
reduction, means being significantly different from each other
(p<0,005). Mean amplitude reduction using 12 MU BTXA was also
significantly different comparing patients and healthy controls (values
not displayed). Applying a cut off value for a pathological EDB cal-
culated by substracting 2 SD’s from mean amplitude reduction, 6 of
14 patients had pathological values using 6 MU BTXA, and 3
patients using 12 MU BTXA. 6 of 14 patients had pathological
MDA values, while 2 of them also displayed a concomitant patholog-
ical EDB result.

Conclusions: EDB and MDA both show high variability and seem
to be unreliable for detection of antibodies in patients with SNR to
BTXA treatment. Considering mean values of amplitude reduction in
EDB being significantly different in healthy controls and patients,
EDB could in some cases add valuable information to the clinical
impression of SNR.

Tu-397

Effects of continuous magnetic theta-burst stimulation on early
motor learning and retention of simple fast finger movements

E. lezzi, R. Agostino, A. Suppa, A. Conte, L. Dinapoli, A. Nardella,
L. Rocchi, F. Di Stasio, A. Berardelli (Rome, Italy)

Objective: In this study we investigated whether continuous theta-
burst stimulation (cTBS), a novel technique supposed to induce long-
term depression (LTD)-like after-effects, could be an effective
approach to modulate early motor learning and retention of a volun-
tary motor task.
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Background: Early motor learning and motor retention involve
changes in neural circuits of primary motor cortex (M1), presumably
related to long-term potentiation (LTP) phenomena.

Methods: Eleven right-handed healthy subjects (9 men, 2 women;
mean age: 30 *£1.57 years) randomly received real and sham cTBS
over the left M1. cTBS consisted of bursts of three pulses at 80 % of
active motor threshold delivered at 50 Hz frequency and repeated ev-
ery 200 ms in a continuous train lasting 40 seconds for a total num-
ber of 600 pulses. M1 excitability was assessed measuring 20 motor
potentials (MEPs) evoked by single magnetic pulses at the baseline
(TO) and seven minutes after cTBS (T1). Immediately after T1, sub-
jects were asked to perform 160 index finger voluntary abductions in
blocks of 20 movements. To test motor retention a further block of
20 movements was repeated 30 minutes after the execution of 160
voluntary finger movements. Kinematic variables (mean amplitude,
mean peak velocity and peak acceleration) of the simple finger
movements were measured. We compared the effects of real and
sham c¢TBS on M1 excitability and on kinematic variables of the fin-
ger movements.

Results: ANOVA showed that real but not sham cTBS signifi-
cantly reduced M1 excitability. In addition, real but not sham cTBS
applied before the execution of 160 index finger abduction move-
ments significantly reduced the increase in peak velocity and peak
acceleration seen as practice of finger movements progresses. Simi-
larly real cTBS decreased peak velocity and peak acceleration of the
20 movements executed 30 minutes after the execution of the 160
movements.

Conclusions: Real ¢TBS deteriorated practice-related changes in
motor performance and early retention of the motor task.

We-34

Modulation of premotor cortex activity normalises measures of
spinal and cortical inhibition without affecting MEPs in dystonia
Y.-Z. Huang, J.C. Rothwell, C.-S. Lu, J.J. Wang, Y.-H. Weng,

S.-C. Lai, W.-L. Chuang, J. Hung, R.-S. Chen (Taipei, Taiwan)

Objective: To compare the effect of repetitive transcranial mag-
netic stimulation (TMS) over premotor cortex in healthy subjects on
short interval intracortical inhibition/facilitation (SICI/ICF) and spinal
reciprocal inhibition (RI) in healthy subjects, patients with writer’s
cramp and DYTI gene carriers.

Background: It has been reported that low frequency rTMS over
premotor can alleviate some of the symptoms of focal dystonia, pre-
sumably through the suppressive effect on Mlthat has been clearly
shown in healthy subjects. However, the modulating of premotor cor-
tex stimulation has never been studied in dystonia.

Methods: Theta burst transcranial magnetic stimulation (TBS) was
applied to the dorsal premotor area (PMd) and its after effects were
quantified by measuring the amplitude of MEPs evoked by single
pulse TMS over the primary motor cortex (M1), SICI and the third
phase of RI between forearm extensor and flexor muscles. Continu-
ous TBS (cTBS) with 300 and 600 pulses (cTBS300 and ¢TBS600,
respectively) were studied in separate experiments in control subjects
and patients with writer’s cramp; and ¢TBS300 in clinically mani-
festing and non-clinically manifesting carriers of the DYTI] mutation
(MDYT1 and NMDYT], respectively).

Results: In healthy subjects both forms of ¢TBS over left PMd
suppressed MEPs for over 30min; cTBS600 over left PMd reduced
SICT and the third phase of RI. In contrast, neither cTBS300 nor
c¢TBS600 over left PMd had any significant effect on MEPs in
patients with dystonia, while cTBS600 over left PMd tended to nor-
malise SICI and RI. NMDYT1 had a normal response to ¢TBS300
over left PMd.

Conclusions: We suggest that at rest there is a mixture of tonic
excitatory and inhibitory connections from PMd onto MEPs, SICI
and RI. In healthy subjects and NMDYT]1 patients, this is weighted
such that disruption with cTBS leads to decreased MEPs, SICI and
RI. However, in dystonia, the resting balance shifts such that interfer-



ence by cTBS leads to a different set of effects: increased effective-
ness of SICI and RI but no net effect on MEPs.

We-35
Abstract Withdrawn.

We-36

Human subthalamic nucleus neuronal activity participates in
visuomotor learning
C.L. Ojakangas, R. Penn (Chicago, Illinois)

Objective: To study the human subthalamic nucleus and its role in
motor learning during neurosurgery for Deep Brain Stimulator (DBS)
implantation.

Background: It has been difficult to study human neural activity
under as controlled behavioral conditions as in animal experiments.
Although we know in general that the human STN is involved in
movement, how this structure participates in simple adapted arm
movements is unclear.

Methods: Single and multi-unit neuronal activity and kinematics
were recorded and analyzed from 7 Parkinson patients during 15 —
30 minute intraoperative experiments approved by the U of C’s Insti-
tutional Review Board. The task involved simple visuomotor targeted
arm movements with a digitizing tablet and pen during a “Learning”
condition (L) requiring adaptation of movements over time to bring a
cursor to a target and a “Non-learning” condition (NL), during which
adaptation could not occur. Off-line discrimination and analysis of
kinematics and neural activity was performed for 75 neuronal units
(both single and multi-neuronal). The firing rate was averaged for
1.5s from presentation of the Go Cue. Instantaneous velocity and fir-
ing rate were analyzed using a mutual information (MI) analysis
(Cover and Thomas, 1991).
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Results: The STN neurons responded during arm movements as
well as participated differently for Learning versus Non-Learning
phases. Thirty to sixty percent of units showed significantly different
firing rates in L compared to NL (p< 0.05, 2-way ANOVA). Also,
the mean firing rate changed significantly for the different learning
conditions only during the L phase (p<0.05, 1-way ANOVA). MI
results indicated that instantaneous velocity measured at one time
point was predictive of the firing rate of many STN neurons with a
lag time of between 50-250 ms and that information and lag were
significantly different in L vs NL (p<0.05, ANOVA). Additionally,
during learning, the velocity/firing rate relationship was significantly
more predictive during the closed-loop phase of the movements,
from peak velocity to the end of movement (p<0.05, ANOVA) than
during NL.

Conclusions: These results suggest that human STN activity par-
ticipates in movement and movement adaptation by encoding veloc-
ity, especially during corrections.

We-37

The oscillatory activities in the human putamen
1. Rektor, R. Kuba, M. Brazdil, J. Halamek, P. Jurak
(Brno, Czech Republic)

Objective: Five epilepsy surgery candidates with temporal lobe
epilepsy had depth electrodes implanted in the hippocampus, tempo-
ral, cingulate, prefrontal and orbitofrontal cortices. All patients had
diagonal electrodes targeted in hippocampus with contacts in basal
ganglia, namely in putamen.

Methods: The principal component analysis, the time frequency
analysis, the power spectral analysis, the spectral and time coherence
were used for analysis of preictal and ictal EEG.

Results: 1. Significant frequency components of 2-10Hz were con-
stantly observed in BG. 2. There is a significant increase of power
spectral density across all structures in all frequency ranges during
an epileptic seizure. Number of seizures with significant spectral
power increase was highest in BG. 3. There is a significant coupling
between the basal ganglia activity and amygdalo-hippocampal activ-
ity during an epileptic seizure. The relationship between the epileptic
activity in BG and other studied structures is less significant.

Conclusions: At variance with the increase in 4*10 Hz activity
described in hyperkinesias and dystonia (Silberstein 2003) the fre-
quency of this significant component was reduced during an epileptic
seizure in BG.

We-392

Magnetic brainstem stimulation study and multimodal evoked
potentials in patients with Adrenoleukodystrophy

H. Matsumoto, R. Hanajima, Y. Terao, M. Hamada, A. Yugeta,

Y. Shirota, K. Yuasa, F. Sato, T. Matsukawa, Y. Takahashi, J. Goto,
S. Tsuji, Y. Ugawa (Tokyo, Japan)

Objective: The aim of this paper is to localize functional motor
tract lesions in cerebral adrenoleukodystrophy (cALD) and adreno-
myeloneuropathy (AMN) and to compare the results of motor evoked
potential (MEP) and those of several kinds of evoked potentials.

Background: Single- or double-pulse magnetic brainstem stimula-
tion (BST) can activate the corticospinal tracts at the level of the py-
ramidal decussation (Ugawa et al. 1994; Matsumoto et al. 2008). Its
combination with transcranial magnetic stimulation over the motor
cortex gives us the cortical-brainstem and brainstem-cervical conduc-
tion times.

Methods: One patient with adolescent cALD and 9 patients with
AMN were recruited. MEPs were recorded from first dorsal interos-
seous (FDI) and tibial anterior (TA) muscles of the more affected
side. For both muscles, central motor conduction time (CMCT) was
measured. For FDI, BST was also performed in 9 patients except 1
AMN patient. When single BST could not elicit any MEPs, double
BST at 2 ms interstimulus interval was added for more powerful
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stimulation. The median and tibial nerve somatosensory evoked
potentials (SEPs), auditory brainstem response (ABR) and visual
evoked potentials (VEP) were recorded.

Results: CMCT was abnormal for FDI in 8 patients and for TA in
all 10 patients. For FDI, MEP latency to BST could be measured in
only 5 out of 9 patients. Two with AMN showed no CMCT prolon-
gation. Markedly prolonged cortical-brainstem and mildly prolonged
brainstem-cervical conduction times were revealed in one with
AMN. The others (cALD and AMN) showed only prolonged corti-
cal-brainstem conduction time. Abnormal SEPs were observed in all
10 patients, abnormal ABR in 9 (cALD and AMN), whereas VEP
was abnormally prolonged in only 1 AMN patient.

Conclusions: The abnormalities of MEP, SEP and ABR are often
observed in AMN patients. Severe intracranial pyramidal tract
involvement was detected not only in cALD patient but also in AMN
patients. The result supports the presence of cerebral involvement
also in AMN patients.

Th-35

Real-time analysis of EEG in the elucidation of volition
L. Schneider, E. Houdayer, O. Bai, A. Ellenstein, M. Hallett
(Bethesda, Maryland)

Objective: To predict the movements of healthy subjects in order
to assess their movement intention and response to preemptive pre-
dictions.

Background: Cortical activity (movement related cortical potentials
and event related desynchronization) preceding movement intention is
well documented. Recent studies have found that the awareness of the
intent to move has a more complex relationship to brain activity, with
the intention being progressively more perceptible. Additionally, the
study of patients with Tourette syndrome and psychogenic movement
disorders highlights the discrepancy between the sense of volition and
the brain’s movement-initiating activity. Subjectivity has limited the
study of this phenomenon; however, better volition-brain activity dis-
crimination lies at the core of the study of many movement disorders.

Methods: 20 healthy, adult participants underwent 29-channel
EEG recording during isolated right wrist extension which caused a
light to turn on. Subjects were instructed to move as spontaneously
as possible, with no external cues. Data was gathered on 120 move-
ments over two calibration sessions and processed to predict move-
ment prior to its occurrence. A threshold was researcher-chosen, after
EEG power spectrum analysis, to ensure >50% true positives and
<10% false positives in the predictions made by the model. When a
prediction was made the light was turned on. Validation sessions
used the model to perform >50 predictions per subject. The subjects
reported their thoughts (intention or not) at the time of prediction.
Movement was verified with on-line EMG analysis.

Results: The predictions captured movements with (51%) and
without (3%) intention as well as non-movements with (16%) and
without (30%) intention. Subjects reported feeling frustrated in
response to the predictions; that is, when the light turned on prior to
their own movement.

Conclusions: It is possible with EEG analysis to predict movement
prior to its occurrence. In such situations, subjects are aware only some
of the time that they are intending to move. This demonstrates objec-
tively that movement is initiated subconsciously. When the “effect of
the movement” occurred prior to movement, this produced a sense of
frustration, likely due in part to a distorted sense of agency.

Th-36

Neuronal mechanisms of motor signals transmission in
nonspecific (CM-Pf) and motor (Voi) human brain thalamic
nuclei in spasmodic torticollis patients

A.S. Sedov, S.N. Raeva (Moscow, Russian Federation)

Objective: The aim was to reveal cellular mechanisms for trans-
mission of the motor signal in CM-Pf and Voi thalamic nuclei during
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voluntary and involuntary pathological movements in spasmodic tor-
ticollis patients.

Background: At present time pathophysiology of spasmodic torti-
collis and specific neuronal structures involved in this pathology
remain unknown. There are few models of cervical dystonia
described in the literature. They suppose participation of some tha-
lamic, basal ganglia and midbrain structures, but neuronal mecha-
nisms for transmission of “normal” and pathological signals in these
structures are little investigated.

Methods: The extracellular neuronal activity obtained by means
of microelectrode technique during stereotaxic neurosurgical opera-
tions on spasmodic torticollis patients was analyzed by means of
some mathematical methods including auto- and crosscorrelation,
spectral analysis, wavelet analysis and some others. Human brain
neurons were tested by means of verbal stimulus, motivated to per-
forming of voluntary movements with and without neck muscle acti-
vation.

Results: The following data were obtained in CM-Pf and Voi tha-
lamic nuclei: 1) peculiar properties of neuronal organization of these
thalamic nuclei; 2) differences in the neural mechanisms of motor
signal transmission during the performance of voluntary movements
with and without axial neck muscular contraction and involuntary
pathological dystonic movements; 3) importance of sensory neuronal
component during the realization and finishing of voluntary and
spontaneous involuntary dystonic movements; 4) significance of neu-
ronal synchronization and 3-5 Hz oscillations for voluntary and
involuntary movements. It was also revealed similarity and distinc-
tion of motor signal transmission in Voi and CM-Pf thalamic nuclei.

Conclusions: Our data suggest direct or mediate connection of
motor (Voi) thalamic nucleus and nonspecific (CM-Pf) nucleus neu-
ronal activity with spasmodic torticollis. It proves system multistuc-
tures nature of this disease.

Th-37

Synaptic plasticity at brainstem and cortical level in Tourette
syndrome

A. Suppa, M. Bologna, D. Belvisi, L. Marsili, I. Berardelli,

G. Moretti, G. Fabbrini, A. Berardelli (Rome, Italy)

Objective: We investigated synaptic plasticity in Tourette syn-
drome (TS) delivering two paradigms of stimulation that induce
long-term potentiation (LTP)-like plasticity at brainstem and primary
motor cortex (M1) level.

Background: Abnormal excitability at the level of the brainstem
and M1 has been reported in TS.

Methods: Ten healthy subjects and ten patients with TS partici-
pated. Patients were clinically evaluated using the Yale Global Tic
Severity Scale (YGTSS). The conditioning brainstem stimulation
consisted in electric high frequency stimulation (HES) (3 blocks with
5 min intervals, each block consisted in 4 trains and each train in 9
stimuli at 400 Hz) over the supraorbital nerve (SO) at the same time
of R2 response of the blink reflex (BR). The test stimulation con-
sisted in ten electric stimuli over the right SO to elicit the BR from
right orbicularis oculi muscle before and after HFS. The intensity of
electric pulses was set at two times the threshold for BR. The condi-
tioning M1 stimulation consisted in intermittent theta burst stimula-
tion (iTBS) (20 trains of 2 s repeated every 10 s, each train consist-
ing in bursts of 3 pulses at 50 Hz, repeated at 5 Hz, intensity of 80%
of active motor threshold). The test stimulation consisted in 20 motor
evoked potentials (MEPs) recorded from right first interosseous mus-
cle before and three times (5, 15, 30 min) after iTBS. The intensity
was fixed before iTBS to evoke MEPs of 1 mV. We used between-
group ANOVA to compare MEPs and R2. Spearman test was used
for correlation between clinical and experimental data.

Results: At brainstem level, although R2 area was similar in TS
and healthy subjects before HFS (p=0,42), R2 area was significantly
enhanced after HFS in healthy subjects (p=0.03) but not in TS
patients (p=0.44). TheYGTSS score negatively correlated with R2



enhancement after HFS (r=-0.73; p=0.02). At M1 level, iTBS sig-
nificantly increased MEPs size in both TS (p =0,03) and healthy
subjects (p=0.01). The YGTSS score did not correlate with the
MEPs size enhancement after iTBS (r=0.14;p=0.7).

Conclusions: Synaptic plasticity tested by facilitatory paradigms
(HFS and iTBS) is abnormal in TS at the level of the brainstem but
not at M1.

Th-38

Post-movement beta synchronization in Wilson’s disease
G. Tamas, A. Folhoffer, M. Muthuraman, J. Raethjen, F. Szalay,
A. Takats, I. Szirmai, A. Kamondi (Budapest, Hungary)

Objective: To analyze the post-movement beta synchronization
(PMBS) of the electroencephalogram (EEG) in Wilson’s disease.

Background: Wilson’s disease is an autosomal recessive inherited
disorder of copper metabolism. Its most common neurological symp-
toms (tremor, parkinsonism, dystonia, ataxia, chorea, dysarthria) are
mainly related to dysfunction of the basal ganglia-thalamo-cortical
and the cerebello-thalamo-cortical pathways. Post-movement beta
synchronization is a transient power increase in the beta frequency
band, which can be detected above the sensorimotor cortex 1-2 s af-
ter the termination of the movement. It is postulated that it reflects
active inhibition and information processing. In essential tremor nor-
mal PMBS power but increased latency can be measured whereas in
Parkinson’s disease PMBS latency is normal but its power is
decreased.

Methods: Ten patients with neurological manifestation of Wil-
son’s disease and ten controls performed self-paced movement with
the dominant hand during EEG acquisition. Five electrodes located
in the region of the sensorimotor cortical areas were selected for
evaluation (C3, Cl, Cz, C2, C4). The power and latency of post-
movement beta synchronization were calculated after power spectral
analysis with multi taper method.

Results: PMBS power contralateral to the movement was signifi-
cantly lower in patients with Wilson’s disease (1,94*0,7%) than in
controls (2,5+0,7%; p=0,01). In all electrode position the latency of
PMBS was significantly longer in the Wilson group (1,34+0,45s)
compared to controls (0,93%0,44s; p=0,005). The severity and type
of neurological symptoms and the location and size of the MRI
abnormalities were not correlated with the changes of
PMBS. However, alterations of PMBS tended to be more pronounced
in patients with more severe neurological symptoms.

Conclusions: PMBS is affected in Wilson’s disease with neurolog-
ical manifestation indicating altered information processing in the
sensorimotor cortex. PMBS abnormalities are the combination of
changes observed in Parkinson’s disease (decrease of power) and
essential tremor (elongation of latencies). This may reflect the patho-
logical changes in both the basal ganglia-thalamo-cortical circuit and
cerebello-thalamo-cortical loop in Wilson’s disease.

Th-39

Subthalamic neuronal activity in patients with obsessive-
compulsive disorders or Parkinson’s disease

M.-L. Welter, P. Burbaud, A.-H. Clair, A. Bastian, E. Bardinet,

S. Fernandez-Vidal, P. Sauleau, M. Simonetta-Moreau, S. Besnard,
B. Pidoux, J. Coste, J. Yelnik, L. Mallet, STOC Study Group

(Paris, France)

Objective: Study the subthalamic (STN) neuronal activity in
patients with Obsessive Compulsive Disorders (OCD).

Background: Dysfunction in the basal ganglia circuitry has been
implicated in obsessive and compulsive disorder (OCD). In a recent
clinical research program, high frequency electrical stimulation of the
STN has proved to be efficient in alleviating obsessions and compul-
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sions in OCD patients and permitted to study neuronal activity in
this disorder (Mallet et al, 2008).

Methods: Unit neuronal activity of STN neurons were recorded in
awake OCD patients at rest and compared to data obtained in
patients with Parkinson’s disease (PD). The mean firing rate and
interspike intervals were calculated for each cell. The firing pattern
was classified as regular, irregular or bursting (Kaneoke and Vitek,
1996). Neuronal activity was also sampled for each period and
epochs of elevated discharge rate were classified as burst using a
Poisson surprise analysis. Spike trains with S > 3 were considered to
be bursts. Percentages of action potentials and duration with S > 3
and mean S value were calculated for each cell. The precise localiza-
tion of neuronal activity recordings was performed using a 3-D de-
formable basal ganglia atlas with a particular reference to STN sub-
territories.

Results: 156 STN neurons were isolated in 11 OCD patients and
113 neurons in 10 PD patients. In comparison to PD, the mean dis-
charge frequency of STN neurons was lower in OCD patient (24.1 *
14.1 Hz vs 32.1% 17.7 Hz, P<10-3) with a higher burst type activity
(p<0.03). The mean S value was higher in OCD patients (7.0 = 3.5
vs 59 = 1.9, P<10-2) with a higher mean percentage of action
potentials (39.0 = 13.5 vs 32.8 = 144 %, P<10-3) and duration
with S >3 (17.7 = 4.7 vs 149 £ 5.6 %, P<10-4).

Conclusions: In OCD patients, the subthalamic neuronal activity
seems abnormal with an increase in the bursting type activity. This is
in line with the hypothesis of the role of basal ganglia, and the sub-
thalamic nucleus, in the physiopathology of this disorder. Mallet
et al, N Engl J Med, 2008 Nov 13;359:2121-34. Kaneoke and Vitek,
J Neurosci Methods, 1996 Oct;68:211-23.

Th-397

High frequency oscillation in adrenoleukodystrophy
N. Tanaka, M. Hamada, R. Hanajima, Y. Terao, S. Okabe, S. Tsuji,
Y. Ugawa (Bunkyo-ku, Tokyo, Japan)

Objective: To detect subclinical lesions in the sensory tracts
in patients with adrenoleukodystrophy (ALD) using high-fre-
quency oscillations (HFOs) of somatosensory evoked potentials
(SEPs).

Background: ALD is a X-linked neurogenerative disorder caused
by an impairment of peroxisomal beta-oxidation due to ABCD gene
defects. Adult onset ALD is characterized by progressive demyelin-
ation within the central and peripheral nerve systems. In ALD
patients, SEPs often reveal subclinical involvements of the afferent
pathways which were not detected by neuroimaging techniques.
HFOs of SEPs may give some new information about the sensory
systems in ADL patients.

Methods: Subjects were 4 ALD patients and 15 age-matched
healthy volunteers. SEPs filtered at 10-3000Hz were recorded after
the median nerve stimulation at the wrist. HFOs were obtained by
digital filtering raw SPEs from 500 to 1000Hz. The latencies and
amplitudes of P9, N13, N20, and P25, and HFOs were compared
between ALD patients and normal subjects.

Results: The onset to peak latency of N20 was significantly pro-
longed in ALDs. In these patients, the amplitudes of both N20 and
HFOs were abnormally decreased, and the size ratios of HFOs to
N20 were significantly lower than normal subjects.

Conclusions: The prolongation of N20 onset-peak latency might
be explained by a delayed conduction time and temporal disper-
sion in the thalamo-cortical pathways in ALD. Although the am-
plitude reduction of both HFOs and N20 might be accounted for
by temporal dispersion of sensory inputs to the sensory cortex,
the reduction of size ratio of HFO to N20 suggested that HFOs
are more susceptible to demyelination process than N20 compo-
nent. These findings support the idea that HFO is a sensitive tool
to detect clinically undetectable lesions in ALD patients, because
of increased variability in conduction properties produced by
demyelination.
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DRUG-INDUCED MOVEMENT
DISORDERS

Mo-39

Reversible hyperkinetic movement disorder related to quetiapine
withdrawal
M.T. Ahmad, K.M. Prakash, C.W. Yip (Singapore, Singapore)

Objective: To report an unusual case of reversible generalised
hyperkinetic movement disorder secondary to quetiapine withdrawal.

Background: Quetiapine is used in treatment of schizoaffective
and bipolar disorders as well as psychosis in Parkinson’s disease
patients. Neurological side effects are not uncommon with this drug
however there is limited knowledge about quetiapine withdrawal
extrapyramidal side effects.

Methods: A 30-year old Caucasian man with schizoaffective dis-
order presented with acute onset of tachycardia, incoherent speech
and generalised hyperkinetic movements.

Results: Routine laboratory investigations, toxicology, infective
and inflammatory markers were normal. His electroencephalography
and brain imaging were normal as well. Further history revealed that
he had discontinued his regular quetiapine for several days. Re-intro-
duction of quetiapine lead to complete resolution of his abnormal
movements within 3 days.

Conclusions: Acute quetiapine withdrawal may result in hyperki-
netic movement disorders. With this atypical antipsychotic drug
becoming widely used in various neuropsychiatric disorders, aware-
ness among physicians about this phenomenon will avoid unneces-
sary investigations as well as delay in the treatment.

Mo-40

Tardive chorea secondary to low dose quetiapine
F. Amjad, S.E. Lo (Washington, District of Columbia)

Objective: To report the case of a dopamine receptor blocker-
naive patient who developed tardive chorea with low dose quetiapine.

Background: Tardive syndromes (TS), characterized classically by
oral-buccal-lingual dyskinesias and axial-cranial dystonias, and less
commonly by chorea, are most commonly induced by dopamine re-
ceptor blockers (DRBs), such as 1st generation neuroleptics, and less
often by 2nd generation “atypical” neuroleptics. Quetiapine has one
of the lowest rates of TS, related to its low affinity for D2 receptors.
Because of this, quetiapine is favored by movement disorder special-
ists, and may even be used to treat TS.

Methods: Design: Case report and literature review, accompanied
by video.

Results: 53 year-old woman developed choreic movements in her
lower extremities and trunk after taking relatively low doses of que-
tiapine (100-150 mg) for 12 months for insomnia. No prior history of
psychiatric disorders or exposure to other DRBs. No akathisia. Hun-
tington’s and Wilson’s disease and neuroacanthocytosis were ruled
out. Quetiapine was tapered off, but chorea has persisted for 1.5
years. Clonazepam and levetiracetam were ineffective. Tetrabenazine
(TBZ) greatly diminished the chorea, but induced severe parkinson-
ism and akathisia, requiring the use of a walker. Amantadine 400
mg/day briefly improved the chorea. Tapering TBZ below 50mg/day
worsened the chorea. Given the unacceptable parkinsonism, dopami-
nergic therapy and deep brain stimulation of the globus pallidi may
need to be considered. Review of the literature revealed a total of 11
cases of quetiapine-related TS, but most had prior exposure to DRBs
and prior psychiatric disorders, and none reported truncal chorea sim-
ilar to our patient.

Conclusions: Conclusion: Tardive syndromes rarely occur in
patients on low dose quetiapine, and are even more rare in patients
naive to DRBs. Truncal chorea may be added to the spectrum of TS
seen with quetiapine. Although quetiapine remains among the least
offensive neuroleptics, our patient demonstrates that caution is still

Movement Disorders, Vol. 24, Suppl. 1, 2009

required when using this agent in potentially vulnerable movement
disorder patients.

Mo-41

Could tardive dystonia be cured with botulinum toxin treatment?
M. Anca-Herschkovitsch (Holon, Israel)

Objective: To assess the dynamic of clinical dystonia in time
under the treatment with BTX-A in tardive syndromes.

Background: Tardive dystonia (TD) is a form of tardive dyskine-
sia for which there is little satisfactory treatment. Botulinum toxin
Type A (BTX-A) provided symptomatic treatment for localized dys-
tonia in patients with TD unresponsive to other treatment. The
improvement induced by BTX-A in dystonia is supposed to be inde-
pendent from the pathophysiology. The literature provides evidence
that the improvement from the administration of BTX-A in cervical
dystonia, idiopathic or tardive is similar.

Methods: We describe 14 patients (8 male), referred for tardive
type dystonic syndromes with multiple localizations :10 cervical dys-
tonia, 8 facial dystonia (oromandibulat dystonia, palatal myoclonus,
blepharospasm), 2 lower limb dystonia. All patients suffered from
disorders treated by neuroleptic drugs (haloperidol, risperidone, per-
phenazine, olanzapine, ziprasidone): 7 psychiatric disorders, 3 Tour-
ette syndrome, 1 Huntington’s disease, or were exposed for years to
cannabis (2). No family or past personal history of dystonia were
reported. All patients were previously treated with oral drugs without
benefit.

Results: The patients mean age is 45.9+/-9 years, mean interval
of drug exposure before TD 3+/-9 years, the mean TD duration
before treatment 6.6+/-4 years, mean period of treatment 2.8+/-1.8
years, mean interval of significant improvement with BTX-A 1.1+/-
0.5 years. In 12 patients significant improvement was noted after the
first 2 injections. Five (35%) returned to normal function with mini-
mal residual TD reducing the therapy from 4 to 1-2 injections per
year.l patient (facial dystonia) after 2 injections refused the treatment
because lack of benefit. He smoked grass during the treatment. 1
patient (lower limbs dystonia) with partial response during 4 years
was continuously treated with neuroleptics and injected at large inter-
vals (6-8 months).

Conclusions: Our experience rises the possibility that contrary to
idiopathic dystonia, usually invalidant for life, in TD the BTX-A
treatment might in short time significantly minimize the dystonia
allowing normal function. One could draw the conclusion that differ-
ent underlying mechanisms allow to BTX-A to change more effi-
ciently the natural history of TD to a curable disorder. Future con-
trolled trials are required to explore this possible benefit.

Mo-42

New treatment (BN82451) and assessment for L-dopa-induced
dyskinesias in parkinsonian macaques

R. Aron Badin, E. Brouillet, B. Spinnewyn, M. Auguet,

P.E. Chabrier, P. Hantraye (Fontenay-aux-Roses, France)

Objective: To evaluate the anti-dyskinetic effect of treatment with
a novel multitargeting molecule, BN82451, on levodopa induced dys-
kinesias in a primate MPTP model of Parkinson’s disease.

Background: L-DOPA pharmacotherapy is very effective in alle-
viating parkinsonian symptoms but with time induces abnormal
involuntary movements (AIMs) in the majority of patients.

Methods: Five adult male macaques (M fascicularis) received
daily injections of I-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
(MPTP;0.2mg/kg i.m.) and then chronic increasing daily L-Dopa
doses (100:25mg levodopa:benserazide) that induced AIMs. Acute
and subchronic 5 day treatments with BN82451 (5Smg/kg; base form),
Amantadine (5Smg/kg) or their solvent polyethylenglycol 400
(PEG400) were administered. L-Dopa was co-administered and ani-
mals were filmed for 6 hours on the Ist and 5th day of treatment.
Ethovision®™ software was used to track spontaneous locomotor activ-



ity (total distance moved, TDM) and The Observer® software to
quantify the incidence of AIMs.

Results: On day 1 of BN82451 injection the AIMs score was
reduced in 3 monkeys and remained unchanged in the other 2. By
day 5, all animals benefited from BN82451 treatment with an overall
AIMs decrease of 34%, affecting all types of abnormal movements
in the different parts of the body studied. This effect was not associ-
ated with a reduction in TDM. On day 1 of Amantadine treatment
the AIMs score was reduced in 1 monkey, increased in 2 monkeys
and remained unchanged for the other 2. At day 5, only 1 animal
presented a slight reduction in AIMs score and an increase in
TDM. All other animals presented concomitant increases and
decreases in AIMs score and TDM respectively. Acute injection of
Smg/kg BN82451 2 hours before L-Dopa administration yielded a
significant 43% reduction of the AIMs while increasing TDM in 4/5
animals compared to control.

Conclusions: Results show that in our model administration of
BN82451 is more efficacious than Amantadine since it significantly
decreases the total AIMs score in all parkinsonian animals without
impairing their spontaneous locomotor activity. Moreover, differed
acute administration of BN82451 and L-Dopa increases the reduction
in dyskinesias while improving locomotor activity.

Mo-43

Long-term outcomes after pallidal deep brain stimulation for
tardive dystonia/dyskinesia

E.F. Chang, L. Schrock, P.A. Starr, J.L. Ostrem

(San Francisco, California)

Objective: To evaluate the long-term effectiveness of bilateral pal-
lidal deep brain stimulation (DBS) in patients with tardive dystonia.

Background: Tardive dystonia/dyskinesia can be a highly dis-
abling, permanent condition related to the use of dopamine receptor-
blocking medications which is often treatment resistant. Significant
short-term benefits of DBS for treating intractable tardive dystonia/
dyskinesia have been reported, however, long-term outcomes are
unclear.

Methods: Five consecutive patients (2M, 3F) with disabling tar-
dive dystonia/dyskinesia (3 generalized; 2 segmental dystonia) who
underwent stereotactic placement of bilateral DBS leads for severe
refractory tardive dystonia at our center between 1999-2006 were
included in this study. All patients had history of a mood disorder or
schizophrenia previously treated with a neuroleptic medication. Mean
age at surgery was 41.2 yrs (28-59) and mean duration of motor
symptom was 10.2 yrs (4-20). Patient history, physical examination,
surgical records and baseline and follow-up outcome data were
reviewed. Dystonia severity was determined by a blinded movement
disorders neurologist by reviewing pre- and post—operative video-
taped exams using the Burke-Fahn-Marsden Dystonia Rating Scale
(BFMDRS) movement score, and dyskinesia severity was measured
by the Extra-Pyramidal Rating Scale (EPRS) dyskinesia subscale.

Results: The mean baseline BFMDRS and EPRS scores were 46.5
(10-80) and 19.2 (4-34), respectively. Overall, we observed a mean
reduction of 52.7% in the BFMDRS within the first year after sur-
gery (26 to 80%, range; P=0.001, paired t-test). Four patients had
long-term improvements. One patient experienced a venous infarct
peri-operatively and had only minimal improvement. Group analysis
revealed persistent improvement of dystonia with last follow-up rang-
ing from 2 to 8 years (mean 3.4 yrs) after surgery. Dyskinesia EPRS
scores were also improved by 37% on average, but did not reach sta-
tistical significance (-21 to 77%, range; P=0.18, paired t-test). DBS
stimulation parameters ranged from 2.5-3.6 V, 180-210 psec, 60-
185Hz.

Conclusions: Pallidal DBS can be an effective therapy with long-
term benefits for patients with tardive dystonia/dyskinesia. Further
studies are needed to validate these results in larger patient popula-
tions and to determine factors associated with better or worse prog-
nosis.
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Mo-44

Towards optimization of the rat model of L-dopa induced
dyskinesia

M.C.J. van der Elst, A. Dekundy, D. Schaefer, W. Danysz

(Frankfurt am Main, Germany)

Objective: The present studies were aimed at further validating
and optimizing the process of priming for L-DOPA induced dyskine-
sia (LID) in rats.

Background: Pharmacological replacement of dopamine with L-
DOPA in Parkinson’s disease patients provides a clear-cut thera-
peutic benefit. However, most patients develop L-DOPA induced
dyskinesia (LID) and motor fluctuations within a few years of
treatment. In the past decade, a new rodent model of LID has
been developed (see Cenci er al., Eur J Neurosci 10: 2694-2706,
1998). This approach may markedly speed up search for antidyski-
netic drugs.

Methods: Unilaterally 6-OHDA lesioned rats were treated with
L-DOPA for a period of 22 days. During this period the animals
were scored for abnormal involuntary movements (AIMs). Two
separate sets of experiments were carried out. In the first study,
a correlation between amphetamine (AMPH) and apomorphine
(APO)-induced rotation, forelimb use asymmetry (cylinder test)
and the development of LID was assessed. In the second study,
effects of different L-DOPA administration regimes on LID de-
velopment were investigated. Four groups of rats were used: (1)
L-DOPA-treated daily for 22 days, in home cages; (2) L-DOPA-
treated over 22 days, 5 times a week, in home cages; (3) L-
DOPA-treated daily for 22 days, in test cages and (4) L-DOPA-
treated only on test days, in test cages. All groups were tested
every 3-4 days during the 22-day priming period (7 times).

Results: A correlation was only found between APO-induced rota-
tion and LID development and between APO-induced rotation and
forelimb use asymmetry. The histological analysis (tyrosine hydroxy-
lase immunocytochemistry) is still ongoing. No significant differen-
ces were found in LID development between groups with different
L-DOPA administration regimes. Furthermore, AIMs scores were
found to reach stable levels after approximately one week of L-
DOPA treatment, which confirms previously unpublished data from
our lab.

Conclusions: Degree of asymmetry, measured by either AMPH-
induced rotation or forelimb use test does not adequately predict the
subsequent development of LID in unilaterally 6-OHDA-lesioned
rats. Chronic daily treatment with L-DOPA for 3 weeks may not be
necessary to induce a stable level of LID.

Mo-398

Copulatory dyskinesia with an outstanding response to
tetrabenazine

A. Alentorn, A. Palasi, J. Campdelacreu, M. Calopa, J. Bruna,

F. Rubio (Barcelona, Spain)

Objective: We report on a patient who presented with invalidating
progressive copulatory dyskinesia while receiving different kind of
neuroleptic drugs for a psychiatric disorder.

Background: Tardive dyskinesias (TD) are a sort of delayed-onset
involuntary movements induced by dopamine receptor block agent.
The most common of them, usually affecting elderly subjects, are
bucolinguo masticatory dyskinesia. Body rocking and swaying
motions of the trunk together with pelvic thrusts, also known as cop-
ulatory dyskinesia, are sometimes part of the syndrome.

Methods: Case report

Results: The clinical features and different drug-induced move-
ments scales showed an outstanding improvement after tetrabenazine
was started.
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Table (Mo-398). Rating scales to assess Copulatory Dyskinesia

After 8 months

Initial with tetrabenazine

Total score in 11/28 4/28
AIMS

Global judgement in 8/8 3/8
AIMS

Questionnaire ESRS 21/21 6/21

Examination ESRS 35/42 9/42
Parkinsonism

Examination ESRS 0/6 0/6
Dystonia

Examination ESRS 11/42 1/42
Dyskinetic movement

Clinical global impression 8/8 1/8
of severity (CGI-s) of
Dyskinesia in ESRS

CGI-s of Parkinsonism 5/8 1/8
in ESRS

CGI-s of dystonia in ESRS 0/8 0/8

CGI-s of akathisia in ESRS 5/8 2/8

DISCUS total score 7/60 2/60

All rating scales showed better scores after 8 months of treatment with tet-
rabenazine. An exception was dystonia rating in ESRS as she did not present
it. We have to bear in mind this patient was unable to walk and she did not
follow any order. Thus, gait and tongue movements could not be assessed ini-
tially. (AIMS): Abnormal Involutary Movement Scale; (ESRS): Extrapyramidal
Symptom Rating Scale; (CGI-s): Clinical Global Impression of severity; (DIS-
CUS): Dyskinesia Identification System.

Conclusions: To our best knowledge, this is the first published
copulatory dyskinesia with good evolution and control of dyskinesias
after treatment with tetrabenazine.

Tu-41

Drug-induced parkinsonism in hospitalized patients
M. Ponte, P.F. Garcia Merletti, A. Wachs, A. Noel (Buenos Aires,
C.A.B.A., Argentina)

Objective: The aim of this study was to determine the incidence
of Drug-Induced parkinsonism in hospitalized patients.

Background: Drug-induced parkinsonism is a common adverse
drug effect of certain drugs (Anti-psychotics, Gastrointestinal Pro-
kinetics, others) and a frequent cause of ambulatory consultation.

Methods: We performed this study within the Pharmacovigilance
System of the Argerich Hospital (a tertiary care hospital) in Buenos
Aires, Argentina, between July and December of 2008. For each
drug adverse event the Naranjo Score was used to assess causality of
drugs. All cases that were probably or highly probably ADRs —
according to that Score — were included.

Results: There were 7,200 hospital admissions during that period.
We detected 528 ADRs, 43% in females and 57% in males. The av-
erage age was 59 years. There were six cases (1.13% of the total
ADRs) of drug-induced parkinsonism, drugs involved being: Halopi-
dol (2 cases), Aripiprazole, Phenytoin, Morphine and Salbutamol.
Those ADRs occurred in four cases in males and in two cases in
females. No admissions happened because of drug-induced parkin-
sonism.

Conclusions: Drug-induced parkinsonism represented only a
1.13% of all ADRs and only three cases were caused by Anti-psy-
chotic drugs. We suggest it was because the consumption of Anti-
psychotics is low in our hospital (2.6 Definite Daily Dose per 100
beds per day) and because the Emergency Room is not under the
Hospital Pharmacovigilance System’s surveillance.
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Tu-42

Manganese-induced extrapyramidal symptoms: Methcathinone
encephalopathy

D. Ince Gunal, K. Agan, H. Horozoglu, P. Kahraman Koytak
(Istanbul, Turkey)

Objective: Exposure to high levels of manganese or hepatic fail-
ure leading an increase in blood levels of manganese can cause neu-
rotoxicity. Manganese intoxication may cause a extrapyramidal syn-
drome with psychiatric symptoms.

Background: Similar clinical pictures were reported in psychoac-
tive substance abusers using intravenous methcathinone.

Methods: case report.

Results: Case 1. 31- year- old male presented with speech disorder
and involuntary movements. Neurologic examination revealed dys-
arthria, increased deep tendon reflexes, generalized dystonia. Blood
analysis for dystonia etiology was normal. Serum hepatitis C antibod-
ies were positive and his liver function tests were high. Cranial mag-
netic resonance imaging(MRI) was normal. dyt-/ gene analysis was
negative. After exclusion of possible etiologies, requisitioning of the
patient revealed a history of a mean of 4 years methcathinone use
before formal development of clinical signs. The patient’s dystonia
was found to be a result of manganese neutoxicity caused by potas-
sium permanganate used in methcathionone manufacturing. Adminis-
tration of levodopa produce 10% symptomatic change measured with
Unified Dystonia Rating Scale (URDS). Case 2. 24-year-old male
was admitted with speech disorder, slowing of movements and bal-
ance problems. His complaints started 5 years ago, when he began to
use intravenous mixture containing methcathionone. Neurologic ex-
amination revealed facial grima, dysarthric and explosive/detonative/
eruptive bilateral postural tremor with left-sided dominance, bradyki-
nesia, postural instability and segmental dystonia (oromandibular,
cervical and left hand) with slow and unbalanced gait similar to Case
1. Routine blood tests, serum copper and ceruloplasmine levels, elec-
tromyography was in normal limits. Cranial MRI showed no specific
significance attributable to basal ganglia disorder. 6-['®F]-Fluorodopa
positron emission tomography was normal.

Conclusions: The extrapyramidal signs observed in these two
methcathinone users are compatible with manganase intoxication
caused by potassium permanganate injection. The most common
reported sign of manganese neurotoxicity is parkinsonism. Taking a
detailed history of the patient is important in dystonia etiology.
Treatment strategies are similar to other dystonia cases but response
to treatment differs.

Tu-43

Levosulpiride-induced hemichorea
S.Y. Kang, H.-I. Ma, Y.J. Kim, S. Jung, S.-B. Kwon, S.H. Hwang
(Seoul, Republic of Korea)

Objective: To report unusual case of hemichorea due to levosul-
piride, providing new insights into drug-induced hemichorea.

Background: Levosulpiride is a selective dopamine D,-receptor
antagonist that is widely used for the treatment of functional dyspep-
sia in Korea. Several drugs such as dopamine receptor blocking
drugs, stimulants, oral contraceptives, and anticonvulsant are known
to be the cause of chorea. In addition, it was reported that some
drugs and systemic illness were related to hemichorea. This is the
first report of levosulpiride-induced hemichorea.

Methods: Case description.

Results: A 63-year-old, right-handed woman with a history of hy-
perlipidemia visited to our clinic for the evaluation of brief, irregular,
purposeless, involuntary movements of her lip, left arm and leg. 10
days ago, her daughter noticed these abnormal movements. The
patient came to our clinic because the symptoms became worsened.
Neurological examination was normal except the involuntary move-
ments. Brain MRI including DWI was performed with normal results.
Her laboratory findings were unremarkable including oral glucose



tolerance test. Detailed medication history revealed that several
drugs had been used for her arthralgia and gastrointestinal discom-
fort for about two months: levosulpiride, talniflumate, ranitidine,
afloqualone, calcium polycarbophil. After stop all medications, her
involuntary movements were significantly reduced for five days.
Single photon emission computed tomography (SPECT) using
9mTc-HMPAO, performed at days 5, showed mild hypoperfusion
in the right basal ganglia, especially caudate nucleus. Because she
complained her symptoms in spite of improvement, Quetiapine 12.5
mg was prescribed at night. She reported that she was reluctant to
use because of drowsiness and used it intermittently for one month.
Her hemichorea was completely resolved at one month with medi-
cation. During the 4-month follow-up period, there was no recur-
rence without medication.

Conclusions: Levosulpiride was the most likely cause of her hemi-
chorea as a result of the extensive investigation. Detailed medication
history is important in any kind of involuntary movement with acute
or subacute onset.

Tu-44

Clinical course of ephedronic encephalopathy
M. Kapianidze, 1. Khatiashvili, M. Megrelishvili, N. Kvirkvelia
(Tbilisi, Georgia)

Objective: To evaluate the clinical course and clinical-radiological
correlation in patients with ephedronic encephalopathy (EE).

Background: Injections of hand-made drug ephedrone is the cause
of an already well-known syndrome. The development of the symp-
toms seems to be different in separate cases as opposed to MRI pic-
tures, that are more or less typical.

Methods: We evaluated clinical and MRI records of 20 patients
with EE.

Results: Fifteen patients were included in the group of “new”
EE. The length of ephedrone abuse was 6-18 months. EE in patients
from this group started with psychosis in 2 cases, with apathetic syn-
drome in 4 cases, with dysarthria and\or gait difficulties in 9 cases.
Clinical presentations of all of them at the time they admitted to the
clinic were similar: apathy, mild to moderate hypokinesia, hypomi-
mia with forsed smile while talking, spastic- hypokinetic dysarthria,
gait disturbances and postural instability with falls. Memory and
intellect were preserved. The T1-weighted MRI images of most of
them demonstrate an increased signal in globus pallidus and substan-
tia nigra, in some cases in cerebellar nuclei too. In six cases symp-
toms had gradually deteriorate over time, in other cases symptoms
remained stable. Five former ephedrine users (in late 1990-ies) have
not received any treatment. Main problem for these patients was
severe dystonia especially in legs that interferes in walking, and/or
postural instability. Several years after stopping the injections of
ephedrone these patients MRI pictures don’t show T1 hyperintensity
in basal ganglia.

Conclusions: The natural history of EE is quite similar in majority
of patients. At the beginning of the disease leading symptoms are
hypokinetic dysarthria and postural instability, while subsequently
dystonia become most disabling problem. There are examples of rela-
tively benign course when patients are almost fully recovered (if not
a dystonia in legs), and malignant cases with deeply disabled
patients. There seems not to be any strong clinical-MRI correlations.

Tu-45

Ephedrone encephalopathy: Treatment approaches
1. Khatiashvili, M. Kapianidze, M. Megrelishvili, K. Akhvlediani
(Thilisi, Georgia)

Objective: The goal of our study was to assess the effectiveness
of different approaches to treatment of ephedrone encephalopathy.

Background: Ephedrone encephalopathy is unique syndrome
caused by injections of home-made compound consisted from pseu-
doephedrine, potassium permanganate, aspirin and water. The victims
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suffer from bradykinesia, dysarthria, gait disturbances, postural insta-
bility, pseudobulbar syndrome and dystonia. Antiparkinsonian medi-
cations are usually not effective. There is some improvement of dys-
tonia on trihexfenidil.

Methods: We evaluate medical records of 12 patients who were
referred to the clinic in 2007-2008. All of them were men, (age range
21-45 years old). The length of period of ephedrone injections varied
from 2 months to 1 year. The time from injections’ cessation was
from 6 months to 6 years. All of them were evaluated clinically
using UPDRS, Tinnetti scale, Beck Depression Scale. They have
been observed by neurologist on first visit and then followed up in
every 2 months. 7 patients received infusions of tioctacide, were
switched subsequently to oral tioctacide with addition of oral venla-
faxine (group 1), and 5 received venlafaxine only (group 2).

Results: In 1** group 4 patients experienced moderate improve-
ment of gait, postural stability and considerable improvement of
articulation and phonation. In 2 cases symptoms remained unchanged
and in 1 case deteriorated gradually. 2 patients with initial improve-
ment experienced recurrence of symptoms severity after quitting oral
tioctacide. 4 patients in 2"! group had remarkable improvement of
speech, phonation and gait stability. In two cases venlafaxine cessa-
tion caused reappearance of dysarthria and postural instability, which
improved when the drug was started again. Involuntary laughing dis-
appeared in all cases.

Conclusions: Effectiveness of tioctacide can be attributed to it’s
property to act against metal intoxication, therefore the results were
seen mostly in patients with relatively short history of neurological
symptoms’ manifestation. The benefit of SNRI venlafaxin on gait
and articulation might be due to enhancement of norepinephrine and
serotonin in prefrontal regions and some brainstem structures
involved in gait and posture regulation mechanisms. Our observation
on certain effectiveness of tioctacide and venlafaxine needs further
confirmation.

Tu-46

Akathisia and second-generation antipsychotic drugs
R. Kumar, P. Sachdev (Woden, ACT, Australia)

Objective: To review recent literature relevant to second genera-
tion antipsychotics (SGAs)-induced akathisia.

Background: Akathisa is one of the most common and distressing
neuroleptic-induced extrapyramidal side effects (EPSE). Although it
is well recognized in the context of conventional antipsychotic medi-
cations, there have been recent concerns raised by clinicians and
researchers that this syndrome is overlooked in relation to second
generation or atypical antipsychotics.

Methods: Review of published literature from 2006 to 2008.

Results: Recent studies using large databases clearly indicate that
EPSE, in particular akathisia, do occur with the SGAs although the
frequency is not as high as with the conventional antipsychotics.
Risk factors include use of high doses, high potency SGAs, or com-
binations of SGAs with other psychotropic drugs, bipolar depression,
palliative care settings, and co-morbid substance abuse in psychosis.
The dopamine hypothesis remains plausible for understanding the
pathophysiology of akathisia. There is emerging evidence that mirta-
zapine may be useful in the treatment of acute akathisia.

Conclusions: Even though akathisia is less prevalent with SGAs
than the first generation drugs, it remains clinically important, and all
clinicians should be conversant with its recognition and management.

Tu-398

Parkinsonism due to chronic artemisinin use
L.B. Bahroo, R.P. Gandhy, F.L. Pagan (Washington,
District of Columbia)
Objective: To describe parkinsonian symptoms due to Artemisinin
exposure.

Movement Disorders, Vol. 24, Suppl. 1, 2009
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Background: Artemisinin is an effective anti-malarial and anti-
neoplastic medication. Artemisinin causes neurotoxicity by acting on
the cytoskeleton and the mitochondria. Clinically in animal models,
it is known to cause brainstem dysfunction resulting in gait disturb-
ance, balance difficulty, ataxia and hearing impairments. One case of
short term oral toxicity demonstrated reversible brainstem findings
with the MRI significant for punctuate T2/FLAIR hyperintense
lesions bilaterally involving the superior colliculi, periaqueductal
grey, and the dentate nucleus.

Methods: Case study with review of relevant literature.

Results: 66 year old male presented with three year history of pro-
gressive gait and balance difficulty, bradykinsia and ridgity without
rest tremor. Past medical history significant for breast cancer and ten
years of exposure to artemisinin (which he felt was neuroprotective).
Examination was significant for masked face, hypophonic speech,
bradykinesia in all extremeties, cervical dystonia, and axial rigidity.
Additionally, he had balance difficulty on pull testing, impairment
and on tandem gait testing. Brain MRI findings were significant for
moderate cortical and cerebellar vermis atrophy, subcortical white
matter disease and midbrain atrophy. Para-neoplastic and antigliadin
antibodies were negative.

Conclusions: The impairments in the case correspond to the ani-
mal toxicity data. Additionally, the MRI findings are similar to the
previously known findings. While the cessation of Artemisinin did
not result in clinical improvement, the patient has not declined sig-
nificantly over the past year. To our knowledge, this is the first
human case of long term oral exposure to Artemisinin.

We-38

Ephedrone and motor neuron damage — Can there be a
relationship?

N. Lobjanidze, 1. Khatiashvili, M. Okujava, K. Akhviediani,

N. Kvirkvelia (Thilisi, Georgia)

Objective: The aim of the study was evaluation of clinical, radio-
logical and ENMG characteristic of ephedronic encephalopathy(EE).

Background: The ephedrone abuse is widely spread among young
people in some of the eastern European countries in transition. That
mixtures used to be made from medicines containing pseudoephe-
drine and potassium permanganate (KMnO4) to produce the oxidant
reaction and get methcationine. MRI picture and the clinical syn-
drome caused by ephedrone injections are relatively well known. It
is consisted with parkinsonism-like syndrome, dystonia, gait and pos-
tural disturbances, pseudobulbar signs, neuropsychologic disorders. It
is characterized by MRI picture showing manganese deposition in
basal ganglia, brainstem and cerebellar nuclei. We have observed
some cases clinically and radiologically different from those rela-
tively typical features.

Methods: MRI, ENMG investigation of patients with EE.

Results: Case reports. We observed three patients, 25, 23 and 53
years old men. All of them injected ephedrone regularly during 1-1,5
year and subsequently developed hypophonia, propulsions, bradyki-
nesia, dystonia and emotional incontinence. Brain MRI scan in one
case was performed after more than 1 year from injection’s cessation
and didn’t show any hyperintense T1 signals consistent with manga-
nese deposition in basal ganglia. Instead, the elevated T2 signals
from pyramidal tracts bilaterally were found. This 23 years old
patient had widespread fasciculations, muscle atrophy and ENMG
signs of spinal anterior horn damage. He died from breath insuffi-
ciency. Two other patients both had T1 hyperintensity in basal gan-
glia as well as T2 signal elevation from corticospinal tracts. One of
them also had ENMG findings of lower motoneuron dysfunction.
Neither of them had fasciculations or muscle wasting.

Conclusions: Upper and lower motor neuron damage is not typical
for ephedronic encephalopathy. Nevertheless, taking the cases
described above, it is possible to speculate about some cause-effect
relations. That needs further investigation to rule out simple coinci-
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dence with genuine ALS development, or influence of some other
toxic factors (chemicals, metals etc.).

We-39

A patient-centric disease framework for Parkinson’s disease
levodopa induced dyskinesia

A.L. Shields, U.G. Mallya, R.M. Lane, S.K. Thomas

(East Hanover, New Jersey)

Objective: To develop a patient-centric disease framework that
delineates disease-related impact and patient outcomes associated
with Levodopa Induced Dyskinesia (LID).

Background: LID can pose significant burden to the care for
patients with Parkinson’s disease (PD). In addition, LID can limit
optimal use of levodopa drug therapy resulting in sub-optimal man-
agement of PD symptoms. Nonetheless, a comprehensive characteri-
zation of all the symptoms and disease-related impact of LID among
patients developing LID has not been well established and under-
stood.

Methods: A systematic search of the empirical literature using the
PubMed and PsychInfo databases was conducted to describe the
cause, progress and patient impact of LID. Meta-analytic and qualita-
tive review papers were also extracted to map out various compo-
nents of the LID signs and symptoms.

Results: A comprehensive disease framework depicting signs,
symptoms and patient impacts of LID was constructed. This frame-
work shows that in addition to motor fluctuations and dyskinesias, a
variety of symptoms including sensory and behavioral fluctuations
are also commonly expressed among patients with LID. Patients also
experience different types of dyskinetic movements and sequelae dur-
ing the ON and OFF states of levodopa effects. The impact of LID
seen in these patients are those that impair their physical (mobility,
speech, falling, daily activities), social (communication, social activ-
ities) and emotional (depressed mood, anxiety, stigma, embarrass-
ment) functioning. Moreover, the framework highlights the differen-
tial impact expressed by the types of dyskinetic movements among
patients with LID.

Conclusions: LID impacts patients on physical, emotional and
social levels. A patient-centric approach that specifies tailored thera-
peutic strategies for these patients to address their varying needs is
recommended. Further research is warranted to validate these findings.

We-40

Neuroleptic malignant syndrome complicating alcohol withdrawal
C. Mihailescu, G. Mihailescu (Bucharest, Romania)

Objective: To prospectively evaluate the efficacy of an L-Dopa-
based treatment of neuroleptic malignant syndrome developed during
alcohol withdrawal.

Background: The neuroleptic malignant syndrome (NMS) repre-
sents an infrequent but serious condition, mainly concerning patients
under psychiatric treatment, even after the occurence of the so-called
low-risk atypical neuroleptics. Currently, little is known about risk
factors and susceptibility for developing NMS which can occur at
any age and irrespective of gender and comorbidities. NMS is feared
due to its poor prognosis, especially when left untreated, due to
underdiagnosis, when it could lead to fatalities. Recent data about
treatment, as early as possible, with L-Dopa and it’s combinations is
encouraging.

Methods: We present 3 cases of neuroleptic malignant syndrome
developed in patients with no significant concomitant pathologies,
treated for psychomotor agitation during alcohol withdrawal.

Results: The signs and symptoms developed after a mean of 2
days after administration of the neuroleptic (mainly Haloperidol) but,
under such difficult circumstances, diagnosis and treatment (L-Dopa-
based regimen) occured only after a mean of 5 days. Each case sub-
mitted is discussed with regard to dosage administered and to the the
evolution of the clinical and laboratory parameters under treatment.



Conclusions: NMS signs and symptoms can develop in patients
with alcohol withdrawal treated with neuroleptics for psychomotor
agitation, thus complicating its diagnosis and the clinical outcome.
The treatment with L-Dopa proved effective in these patients, con-
firming recent data. Heavy alcohol consumption and alcohol with-
drawal could prove to be a risk factors for NMS. These conclusions
warrant further confirmation in larger-scale studies.

We-41

Class specific manifestation in drug induced parkinsonism
R.P. Munhoz, HA. Teive, L.C. Werneck (Curitiba, PR, Brazil)

Objective: To analyze the demographic and clinical profile of
cases of parkinsonism induced by dopamine receptor blockers (DRB)
and calcium channel blockers (CCB).

Background: Drug induced parkinsonism (DIP) is classically
described in patients taking DRB such as neuroleptics and antiemet-
ics. In countries where CCB are available, this drug class also plays
a significant role as causative agents in DIP. As these drug classes
cause motor symptoms via different mechanisms, it should be
expected that their manifestations also differ.

Methods: All patients with a clinical diagnosis of DIP according
to established criteria were assessed. Patients were divided according
to drug class involved, DRB or CCB. Those using both or an addi-
tional causative drug were excluded. Assessments included demo-
graphic, clinical data and neurological examination.

Results: A total of 120 cases of DIP were assessed. A total of 17
different drugs were detected, flunarizine was the most common in
34 cases, followed by haloperidol in 20, levomepromazine in 16,
cinarizine and valproate in 13, risperidone in 12, chlorpromazine in
7, thioridazine in 6, metoclopramide in 5, sulpiride and zuclopentixol
in 3, lithium and amlodipine in 2 and bromopride, ciclosporine A,
trifluoperazine and verapamil in one case. The subgroups included 57
cases using exclusively DRB and 47 using CCB, accounting for
86,67 % of the whole sample. In the sample 78 (65 %) were female,
mean age was 68,81 years, mean age of onset was 66,3 and mean
duration was 2,51 years. Comparison of subgroups showed a signifi-
cantly lower frequency of male cases was found in the CCB group,
25,61 % versus 47,42 %. The groups also differed in regards to
mean age, 66,16 for the DRB group versus 73,64 in the BCC (p:
0,0016), mean age 63,93 versus 70,59 (p: 0,004) and mean duration
3,04 in the CCB group versus 2,23 in the DRB (p: 0,039). Cases
with rigid akinetic parkinsonism were more common among DRB
while tremor dominant cases were more common among CCB. H&Y
scale scores were significantly worse for the DRB group (p: 0,046).

Conclusions: Cases with DIP, related to DRB and CCB differ in
most demographic and clinical aspects that may be important clues
for diagnosis and the understanding of specific physiopathology.

We-42

Catamenial and oral contraceptive-induced exacerbation of
chorea in chorea-acanthocytosis: Case report

R.P. Munhoz, P.A. Kowacs, M.G. Soria, S. Raskin, H.A. Teive,

R.D. Ducci (Curitiba, PR, Brazil)

Objective: To report for the first time the catamenial exacerbation
of chorea in Chorea Acanthocytosis (ChAc) and further deterioration
during treatment with an oral contraceptive (OC).

Background: Several endocrine and hormonal disturbances, espe-
cially those linked to estrogen, can influence the occurrence and se-
verity of movement disorders including parkinsonism, chorea, dysto-
nia, tics, and myoclonus. Autosomal recessive ChAc is neurodegener-
ative disorder with diverse neuropsychiatric presentations including
behavioral, cognitive and movement manifestations, the latter typi-
cally chorea and oroligual dyskinesias.

Methods: Single Case Report.

Results: A 38-year-old female with epilepsy since the age of 18
years was initially evaluated at the age of 33 when she started to ex-
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perience mild upper extremities chorea. After about one year, overt
chorea became evident, including oro-lingual dyskinesias. This symp-
toms was associated with obsessive-compulsive behavior, depression
and motor tics (eye blinking and lip smacking). She was the first of
four siblings, parents had remote consanguinity. Peripheral red blood
cell analysis revealed acanthocytes; the diagnosis of ChAc was made
after Western blot analysis of erythrocyte membrane preparations
revealed absent levels of chorein. She was started on quetiapine
50mg bid, paroxetin 20mg qd, clonazepan 2mg qd and tetrabenazine
25mg tid with good response. After 6 months, she complained of
exacerbation of chorea during the three days that preceded her men-
ses for the previous four cycles. Continuous oral desogestrel 75
microg/day was started. During the first days, she experienced an ab-
rupt and dramatic worsening of chorea, which became generalized
and interfered with daily activities and feeding. Hormonal treatment
was withdrawn and movements gradually returned to baseline.
Conclusions: The association of OCs and chorea is widely recog-
nized. While most of such cases have been hypothesized to be
related to reactivation of Sydenhan’s chorea and the use of estrogens,
these history is not found in some patients, as in the case presented
here which was using a progestagen. This case is alse the first case
of a patient with ChAc presenting with catamenial worsening of cho-
rea and its’ even more dramatic exacerbation after starting an OC.

We-43

Effects of risperidone at “protective” doses on balance control in
healthy individuals

E. Pourcher, H. Cohen, P. Corbeil, M. Simoneau, J.-F. Rodrigue
(Quebec, Quebec, Canada)

Objective: Second generation anti-psychotics (SGA) with mixed
D, /5HT, blocking properties have been developed to minimize
extra-pyramidal side-effects (EPS) which include, following single
dose, tremor, dystonia and bradykinesia (Tandon et al 2002). This
study aimed at determining the effect of a single dose of the proto-
typical SGA Risperidone at dose considered clinically protective
(meaning 3mg in young adults and 1mg in elderly) on balance con-
trol in young healthy individuals. It is hypothesized that measuring
balance control (posturography [PG]) is an objective means to detect
subtle motor behavioural changes caused by risperidone.

Methods: 12 healthy male subjects (mean age: 28.5*+3.7 years),
with no history of neurological disorders nor prior treatments with
antipsychotic agents participated. PG assessments included the Sen-
sory Organization Test (SOT) and the Adaptation Test (ADT). The
SOT quantifies the patient’s ability to maintain upright balance under
various sensory conditions (firm surface/sway referencing and/or eyes
open/closed conditions) and the ADT assesses the patient’s ability to
control sway when the support surface rotates unpredictably
(Equitest™, USA). Using a 3 way-crossover design, subjects received
either a placebo or risperidone (either 1 mg or 3mg according to a
randomization schedule). PG assessments were performed immedi-
ately pre- and 1, 3, 6, and 9 hours post-dosing. A 2 week washout
period was applied between treatments. The body’s net center of foot
pressure (CoP) and center of mass (CoM) displacement were ana-
lysed. Results were submitted to a two-way repeated measures
ANOVA, with Dose and Phase as within factors (a=0.05).

Results: Results revealed that, compared to the placebo, risperi-
done (i.e., both doses) increased the range of the CoP during all SOT
conditions (ACoPs > 2%, p<0.005). Remarkably, the Dose by Phase
interaction showed that even when visual control was available while
standing on a firm surface, both doses of risperidone, led to a larger
CoP sway 3 and 6 hours post-dosing. This increase in CoP sway was
exacerbated in the more challenging conditions of the SOT
(p<0.001).

Conclusions: Our preliminary results suggest that balance control
is negatively affected by striatal D, receptor occupancy at doses of
risperidone clinically considered not to induce EPS.
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We-44

Acute onset tremor associated with combination of chipmax and
fluoxetine
A.Q. Rana (Toronto, Canada)

Objective: To report an interesting case of an acute onset severe
disabling action tremor from combination therapy of chipmax and
fluoxetine.

Background: Chipmax is a new drug used for smoking cessation.
It is vareniciline tartarate which binds to alpha 4, beta 2 nicotine ace-
tylcholine receptor with simultaneous partial agonist and antagonist
activity which is believed to play a major role in addiction pathway.
It partially stimulates dopamine release and prevents binding of nico-
tine. Slective serotonine reuptake inhibitors are frequently used to
treat depression associated with Parkinson’s disease and are consid-
ered to have a very low side effect profile in terms of exacerbating
tremor and parkinsonism.

Methods: We report a case of a 66 year old female who was
started on chipmax to help quit smoking. One month later while she
was chipmax, she was started on fluoxetine 20 mg for depression and
within few days she developed a high amplitude, 10-12 Hertz dis-
abling, flexion, extension, symmetrical, postural and kinetic tremor of
both upper extremities.

Results: On lowering the dose of fluoxetine to 10 mg the tremor
improved significantly.

Conclusions: Movement Disorders could be potential and serious
complications of any new drugs especially affecting addiction path-
ways as shown by this case. This should be kept in consideration
when SSRIs are started in patients on new drugs such as Chipmax.

We-393

Tricyclic antidepressant-induced myoclonus: Case report and
literature review
Y.-D. Kim, K.S. Yum (Daejeon, Korea)

Objective: To report a case of tricyclic antidepressant-induced
myoclonus and review about relation with tricyclic antidepressant
and myoclonus.

Background: Myoclonus is defined as sudden, brief, shock-like,
involuntary movements. It is classified as either positive or negative.
Symptomatic myoclonus is the most common etiology of this disor-
der, followed by epileptic myoclonus, and then essential myoclonus.
Drug-induced myoclonus is also common form. Many drug, include
toxin, psychotropics, anticonvulsant, antineoplastic drug, narcotics,
cardiovascular drug and antibiotics can cause myoclonus. Tricyclc
antidepressant (TCA) is known to cause of myoclonus, but it is rare
case.

Methods: Report of case that development of myoclonus after
administration of amitriptyline. Pubmed search of case report that
TCA —induced myoclonus was performed from 1970 to 2008. Total
of 8 cases were identified.

Results: A 64-year-old man was admitted to our hospital. He com-
plained 1-day of involuntary movement on upper extremities and
face. He didn’t have medical history include hypertension, diabetes
mellitus, seizure and stroke. There were no physical or neurological
disorders in his familial history. Before eight days, he was treated
with amitriptyline, 15mg/day, for tension type headache. Multifocal
myoclnus was observed involving the face and upper extremities. We
performed electroencephalogram and there was no epileptic spike
and wave discharge. Patient’s brain magnetic resonance imaging
didn’t show any focal abnormality. Thyroid function test, liver func-
tion test, blood urea nitrogen, creatinine and electrolyte were normal.
Antinuclear antibody, lupus anticoagulant, anti-dsDNA antibody,
amti-SSA(Ro), anti-SSB(La), rheumatoid factor and ANCA were nor-
mal. We administrated 1mg of clonazepam and then myoclonus was
resolved completely. After re-administration of amitryptiline, myo-
clonus was induced again. He stopped amitryptiline and myoclonus
wasn’t observed anymore.
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Conclusions: We report case of TCA-induced myoclonus. Many
drugs can be cause of myoclonus, but TCA-induced myolonus is
rare. The underlying pathophysiologic mechanism is known to be
mediated through enhancement of serotonin and y-aminobutyric acid.
Identification and cessation of offending drug is important.

Th-40

Recurrent acute dystonic reaction and oculogyric crisis despite
withdrawal of dopamine receptor blocking drugs

S.A. Schneider, V. Udani, C. Sawant, K.P. Bhatia

(Luebeck, Germany)

Objective: To raise awareness for the existence of recurrent acute
dystonic reaction and oculogyric crisis despite withdrawal of dopa-
mine receptor blocking drugs.

Background: Adverse events of dopamine blocking agents include
acute dystonic reactions and oculogyric crises (OGCs). OGCs may
be recurrent on maintenance of or re-exposure to the drug. Thus,
complete withdrawal is recommended. Recurrent episodes of acute
dystonia despite withdrawal and in the lack of further exposure to
antidopaminergic agents are usually not seen.

Methods: Here we report three cases with recurrent OGCs despite
complete withdrawal of neuroleptics. Triggering/priming factors were
a single dose of haloperidol in two cases and a single dose of meto-
clopramide in one case. Episodes re-occurred spontaneously but
responded to anticholinergics.

Results: The pathomechanisms of acute dystonic reactions and
OGCs remain unclear. Parallels to levodopa-induced dyskinesias in
Parkinson’s disease, as well as dopa-responsive dystonia, paroxysmal
dyskinesias and channelopathies are discussed. Whether there is a
genetic susceptibility or some other reason for only some patients
developing this phenomenon remains unclear.

Conclusions: In rare cases, patients may exhibit recurrent acute
dystonic reaction and oculogyric crisis despite withdrawal of dopa-
mine receptor blocking drugs.

Th-41

Two year follow up in ephedrone induced parkinsonism with
dystonia

Y. Sanotsky, M. Selikhova, L. Fedoryshyn, Y. Matvienko,

1. Komnatska, M. Kyrylchuk, A. Friedman, A.J. Lees

(London, United Kingdom)

Objective: to monitor the disease course of ephedrone induced
parkinsonism with a serial clinical and imaging study.

Background: A neurological syndrome characterised by I-dopa
unresponsive bradykinesia, retropulsion with falls backwards, dys-
arthria, gait disturbance and dystonia has been recently identified in
drug addicts within the former USSR and Eastern Europe, following
the prolonged intravenous use of ephedrone (methcathinone), a cen-
tral nervous stimulant prepared from pseudoephedrine, potassium per-
manganate and vinegar. The clinical and radiological picture closely
resembled previous reports of chronic manganese poisoning. Olfac-
tion and DAT SPECT scan were normal. The disease course remains
unclear.

Methods: 13 male patients has been carefully studied over several
years and serial UPDRS, MMSE, FAB, BDS, repeat MR brain scans
been carried out. Pubic hair was sampled for manganese.

Results: Neurological symptoms began on average 8.5%3.2mths
after daily IV Ephedrone abuse, with a daily dose 20 to 120 ml. Pro-
gression was rapid over the first six weeks with increasing apathy,
speech, balance disturbance and slowness in movement. ADL started
to improve in 4*3 mths after drug cessation. During two year study,
started 2.0+1.5 yrs after the last Ephedrone exposure, a stepwise
deterioration of dystonia (5) and parkinsonism (1) was noted, two
lost speech, a violent asymmetrical kinetic hand tremor developed in
3. By 4*2 yrs without drug exposure ten had a marked to severe
spastic, hypophonic dysarthria; loss of postural Rx on retropulsion;



dystonic cock gait with an upright posture (8); marked eyelid opening
apraxia (6); severe hand dystonia (3); bradikinesia (10), micrography
(4). Memory remained intact. UPDRS score was 49+11 (ND) at dis-
ease duration 2.2*+1.4yr and 5520 two years later. Whereas initial
MRI showed symmetrical hyperintense T1-weighted signals in the
globus pallidus, putamen, STN and less intense abnormalities in SN,
nn. caudatus and dentatus, MRI on the follow up study was normal.
Mn level in pubic was normal after a year after ephedrone cessation.
Conclusions: Ephedrone abuse results in disabling irreversible
neurological disorder with delayed stepwise progression despite drug
cessasion. Public prevention and early drug elimination are vital.

Th-42

Tardive tongue dyskinesia and burning mouth syndrome:
Successful concurrent treatment with botulnum toxin A
M.-W. Seo, M.-H. Lim (Jeonju, Jeonbuk, Republic of Korea)

Objective: We report a case of tardive tongue dyskinesia and
burning mouth syndrome, which symptoms were simultaneously
treated with botulinum toxin A(BTX-A).

Background: Tardive dyskinesia(TD) is a serious motor side
effect of chronic neuroleptic therapy. Burning mouth syndrome
(BMS) is an intra-oral burning sensation for which no medical or
dental causes can be found and in which the oral mucosa has a
grossly normal appearance. We have experienced a case of tardive
tongue dyskinesia and BMS. Both symptoms were simultaneously
treated with botulinum toxin A (BTX-A).

Methods: Case report We describe a 54-year-old female patient
who developed disabling involuntary choreic movements of the
tongue characterized by continuous, irregular, writhing movements
during mouth closing. The patient also complained of severe mouth
burning symptoms. Tongue dyskinesia and BMS developed about
five years after neuroleptic drugs were started. For treatment, fifty
units of BTX-A (Dysport) was injected into the tongue muscles
under EMG guidance. Tongue dyskinesia and burning symptoms
improved about ten days after BTX-A injection. She was very
pleased with symptom improvement. She has been injected BTX-A
every month for two years since her first visit.

Results: Primary and secondary changes in the function of dopa-
mine receptors lead to opposing pathological changes in the activity
of neuronal pathways connecting the basal ganglia. Neuroleptic-
induced lesions of the striatal neurons and genetic predisposition can
also influence TD In a recent PET study demonstrated presynaptic
dysfunction of the nigrostriatal dopaminergic pathway in BMS,
which might be a common disease mechanism with TD. BTX-A can
treat both hyperkinetic diseases and pain conditions by: 1) Inhibition
of peripheral and central sensitization. 2) Chemodenervation of the
motor endplate, 3) Anti inflammatory effects.

Conclusions: Dysfunctions of the nigrostriatal dopaminergic system
might be commonly involved in the development of TD and BMS.
BTX-A could concurrently treat tardive tongue dyskiniesia and BMS.

Th-43

New treatment (BN82451) and assessment for L-dopa-induced
dyskinesias in hemiparkinsonian rats

B. Spinnewyn, M.N. Rocher, M. Idrissi, P. Plas, F. Schmidlin,

E. Ferrandis, M. Auguet, P.E. Chabrier (Les Ulis, France)

Objective: Development of L-DOPA-induced dyskinesia (LID)
remains a major problem in the long-term treatment of Parkinson’s
disease (PD). The present study was aimed at assessing behavioural
and biochemical evaluation of treatment with a novel multitargeting
molecule, BN82451, on LID in a rat model of PD.

Background: BN82451 counter the pathways involved in neuronal
degeneration by sodium channel blockade (neuronal excitotoxicity),
reactive oxygen species scavenging (oxidative stress), and cyclooxy-
genase and/or lipoxygenase inhibition (neuro-inflammation). Reduc-
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tion in mitochondrial swelling and cytochrome c release (mitochon-
drial protective action) is an additional neuroprotective effect.

Methods: Rats were submitted to two unilateral injections of 6-
OHDA in the striatum. Four weeks later, the animals were treated
chronically with increasing daily doses of L-DOPA. During 4 weeks
of treatment, L-DOPA-treated rats developed abnormal involuntary
movements (AIMs) classified as locomotive, axial, orolingual and
forelimb dyskinesia. For quantification of dyskinesia, rats were
observed individually every 30 minutes from 30 to 180 min after the
injection of L-DOPA. For acute and subchronic determination,
BN82451 treatment was administered orally at 10 mg/kg on Day 1
and pursued the 3 consecutive days and AIMs and spontaneous
motor activity were measured at Day 1 and Day 5. Blood and CSF
were taken at the end of the experiment to assess biological parame-
ters.

Results: Acute treatment with BN82451 (10 mg/kg/day) resulted
in a potent reduction in AIMs score without reducing rat activity.
Rotational behaviour induced by L-DOPA was also significantly
decreased by BN82451. Moreover, at day 5, after a 4 day subchronic
treatment and 24 hours after the last administration, the AIMs were
always significantly reduced (50% in comparison with controls).
These effects were paralleled by an attenuation of biological changes
associated with the dyskinesiogenic action of L-DOPA.

Conclusions: These data demonstrate that BN82451 produces
strong anti-dyskinetic effects in an animal model of PD and may rep-
resent a treatment option for managing dyskinesia.

Th-398

Anticholinergics use in elderly with Parkinson’s disease may lead
to the development of chorea
A.Q. Rana (Toronto, Canada)

Objective: To report a case of severe generalized chorea and oro-
facial dyskinesia in a Parkinson’s disease patient with exposure to tri-
hexyphenidyl.

Background: Anticholinergic medications are used in Parkinson’s
disesease for control of resting tremor. In additon to the anticholiner-
gic side effects, there have been reports in literature of chorea caused
by anticholinergic medications especially in the elderly patients with
Parkinson’s disease although the exact mechanism by which they
cause chorea is unknown.

Methods: We report a case of an otherwise healthy 81 year old
female who was seen with a tremor dominant Parkinson’s disease
and was started on trihexyphenidyl. Although she had no side effects
but because of her age and increased risk of anticholinergic side
effects in elderly, 6 weeks later trihexyphenidyl was stopped and she
was advised to take levodopa but unfortunately she never started her-
self on levodopa and continued taking trihexyphenidyl through her
family physician. She did not come for a follow up visit to Parkin-
son’s clinic. Three years later she was referred to the Parkinson’s
clinic for severe generalized choreform movements and orofacial
dyskinesias by her family physician. Trihexyphenidyl was stopped
and choreform movments improved.

Results: MRI and blood tests were unremarkable.

Conclusions: Anticholinergic medications can cause a very dis-
abling chorea and orofacial dyskinesias, especially in the elderly
patients with Parkinson’s disease and should be used with caution.

Th-399

Involuntary movements and electroencephalogram (EEG)
features in cefepime induced encephalopathy with renal
insufficiency

Y. Shirota, R. Hanajima, Y. Terao, M. Hamada, R. Ohtomo,

A. Yugeta, H. Matsumoto, Y. Ugawa, S. Tsuji (Tokyo, Japan)

Objective: To report two patients with renal insufficiency who
presented with involuntary movements due to cefepime induced
encephalopathy.

Movement Disorders, Vol. 24, Suppl. 1, 2009
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Background: Cefepime, a fourth generation cefalosporins, is a
widely used antibiotic. Recently, it has been reported that cefepime
has neurotoxicity mainly in patients with renal failure. The common
symptoms are consciousness disturbance and myoclonus. We have
experienced two cases that showed involuntary movements probably
due to cefepime-induced encephalopathy.

Methods: Case reports.

Results: Patient 1 is a 85-year-old woman on hemodialysis for
chronic renal failure. She presented action myoclonus in the extrem-
ities and face after receiving 1g of cefepime every 24 hours and van-
comycin, the dose of which was carefully monitored, for her osteo-
myelitis for 4 days. Although she showed neither severe conscious-
ness disturbance nor generalized convulsion, she gradually became
unable to speak possibly because of facial myoclonus. Electroence-
phalogram (EEG) taken 6 days later showed marked generalized high
amplitude, sharp waves, which looked like periodic synchronous dis-
charges (PSDs). Cefepime was discontinued and the myoclonus and
EEG abnormality subsided gradually. Patient 2 is a 89-year-old man
supported by mechanical ventilation because of respiratory dysfunc-
tion. He could respond to verbal command with hand movements.
He was given 1g of cefepime every 8 hours for treatment of cholan-
gitis. One day after, he showed intermittent jerky head-shaking
movements. His responsiveness was relatively preserved. EEG
showed generalized sharp waves similar to those of the patient 1. He
had developed acute renal dysfunction probably due to sepsis on the
same day. Involuntary movement and EEG abnormality disappeared
soon after cefepime was discontinued.

Conclusions: These patients showed jerky involuntary movements
and marked EEG abnormalities indicating cefepime-induced ence-
phalopathy in spite of little consciousness disturbance. Patients with
renal insufficiency often show myoclonus without significant EEG
abnormalities, but acute-onset jerky involuntary movements could be
the initial sign of drug-induced encephalopathy.

DYSTONIA

Mo-45

To report a patient with familial bilateral striopallidodentate
calcinosis
P. Agarwal, A. Griffith, M. Borromeo-Wesner (Kirkland, Washington)

Objective: To report a patient with familial bilateral striopallido-
dentate calcinosis.

Background: Bilateral striopallidodentate calcinosis involves bilat-
eral calcification of the striatum and pallidum, with or without depos-
its in dentate nucleus, thalamus and white matter. The underlying
metabolic and genetic etiology remains unknown. One large family
has been linked to a region on chromosome 14q, but the gene has
not been identified. Patients have a broad range of clinical pheno-
types, ranging from completely asymptomatic to fairly marked par-
kinsonism. Other associated phenomenon have included ataxia and
various psychiatric and behavioral abnormalities.

Methods: A retrospective chart review was conducted of a patient
presenting with generalized dystonia and calcifications in basal gan-
glia on CT scan of head.

Results: A 52 year old female presented with severe pain from
generalized dystonia. She had no ataxia or parkinsonism. Symptoms
started at age 45 with trouble gripping a pen and extensive work up
for other causes of dystonia was negative. She is adopted with family
history unknown. CT scan of brain revealed significant dense calcifi-
cations bilaterally and fairly symmetrically of the globus pallidus
with definite but lesser calcification bilaterally of dentate nucleus in
the posterior fossa and a small amount of calcification in the internal
capsule. The CT scan of her 22 year old son also showed significant
bilateral calcifications of globus pallidus with smaller amount of cal-
cification in head of caudate. Her 28 year old daughter with bipolar
disorder also has calcifications of basal ganglia and her 3.5 year old
son has an unusually large head but no basal ganglia calcifications.
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Conclusions: Bilateral striopallidodentate calcinosis is presumed
to an autosomal dominant disorder with a 50% risk to children of an
affected person. The penetrance is variable. In this family the
patient’s two children have calcifications of basal ganglia and one
grandchild with unusually large head but no calcifications on CT
head. This pattern does seem consistent with autosomal dominant in-
heritance with variable penetrance. Further studies need to be done
to try to identify the gene associated with bilateral striopallidodentate
calcinosis and to analyze the reason behind high variability of clini-
cal manifestations. This patient benefited from botulinum toxin injec-
tions for dystonia.

Mo-46

Retrospective evaluation of 29 oromandibular dystonic cases who
underwent botulinum toxin treatment

O. Burclukose, F. Selcuk, A.Y. Akin, C.M. Akbostanci

(Ankara, Turkey)

Objective: In this article the aim is to investigate the efficacy of
botulinum toxin, the initial time of impovement, the durability of
improvement, improvement rate, the adverse effect by the treatment
duration and the the rate of this adverse effects in patients with oro-
mandibuler dystonia.

Background: Botulinum toxin treatment is a method of proved ef-
ficacy in patients with oromandibuler dystonia. This treatment has
curable effects on patients by some adverse effects.

Methods: This is a retrospective study. Between July 1996- Janu-
ary 2009; 80 sessions of botulinum-A toxin injection is applied to 29
patients with oromandibuler dystonia in our Movement Disorder Unit
of Neurology Department. All sessions were proceded with the help
of EMG.

Results: An average value of 86.2 units (Botox equivalent dose)
has been applicated to the patients. The patients felt the first
improvement after 8.7 days and they returned to their conditions
before injection after 2.8 months. The patients expressed averagely
%55.2 improvement. In %80 of injections no adverse effect was
observed, in %12.9 dysphagia, in %3.2 nausea, in %1.6 difficulty to
open mouth, in %]1.6 headache, in %3.2 othalgia, in %2.7 weakness
of tongue, in %1.6 jaw pain while eating was detected.

Conclusions: Botilinum toxin injection treatment in oromandibular
dystonia has been accepted as a safe and efficacious modality. The
overall complication rate in our study was low and the results were
similar to the studies that reported before.

Mo-47

Oromandibular dystonia due to cerebellar infarct: A case report
F. Selcuk, C.M. Akbostanci (Ankara, Turkey)

Objective: Oromandibular Dystonia (OMD) is a focal dystonia
involving the mouth, jaw, and tongue causing involuntary mouth clo-
sure or opening, deviation of the jaw, facial grimacing, or tongue
movements. It often interferes with chewing, swallowing, and speak-
ing.

Background: OMD affects more women than men with a mean
age of symptom onset between 31 and 58 years. It is not uncommon
for patients to report a precise onset of the first OMD episode. In
studies by Tan and Jankovic, the majority is idiopathic in etiology,
accounting for 63% of cases reported. Other possible etiologies
include drug-induced OMD (22.8%), peripheral-induced OMD
(9.3%), postanoxia OMD (2.5%), neurodegenerative disorder-associ-
ated OMD (1.8%), and head injury-associated OMD (0.8%).

Methods: 65 year old woman reffered to Neurology Service due
to sudden onset of involuntary mouth opening, deviation of the jaw,
facial grimacing, and tongue movements. In her medical history she
had hypertension, type two diabetes mellitus. It was six months ago
when she had sudden onset of gait problem and involuntary jaw
movements. At that time neuroimaging studies showed left cerebellar
artery infarction. In her neurologic examination she had jaw opening



and left side dominant bilateral jaw deviation. Cerebellar tests were
impaired at left side and her gait was ataxic. She was treated with
Botulinum toxin A injections.

Results: This case shows that ischemic stroke in cerebellum may
have a casual relationship with OMD. A similar case was reported in
1990 in which left cerebellopontine angle meningioma appeared to

FIG. 1 (Mo-47).

FIG. 2 (Mo-47).

S73

act as a triggering mechanism for the development of blepharo-
spasm-oromandibular dystonia.

Conclusions: Brain stem/cerebellum lession could trigger the
mechanism for OMD.

Mo-48

Hallervorden-Spatz syndrome: A clinical and genetic study of 10
patients

S. Assami, S. Mahoui, E. Mundwiller, S. Belarbi, A. Brice,

G. Stevanin, M. Tazir (Alger, Algeria)

Objective: To report clinical findings in ten children affected by
Hallervorden-Spatz with two unusual features at the onset of the dis-
ease: behavioural disturbance and cerebellar ataxia.

Background: Hallervorden-Spatz Syndrome (HSS) is a rare auto-
somal recessive neurodegenerative disorder of childhood character-
ized by progressive extrapyramidal manifestations and iron accumu-
lation in the brain. Classical and atypical clinical presentations are
known. Many patients with this disease have mutations in the gene
encoding pantothenate kinase 2 (PANK?2).

Methods: We report ten patients from 3 families that fulfilled
HSS clinical criteria. Diagnosis was made between 1997 and 2008.
They were examined at different stages of the disease. MRI was per-
formed in five patients from the 3 families. Mutations analysis in the
PANK2 gene was performed in all the patients.

Results: Mean age at onset of the disorder was 5 years and 8
months. Hyperkinetic syndrome and concentration difficulties were
the first and striking features observed by the parents in all the
patients. Other precocious signs described by the parents were abnor-
mal falls, gait or postural difficulties. These features were followed
by dysarthria, dystonia including retrocolis, oromandibular-facial dys-
tonia, pyramidal signs, cognitive impairment. Pigmentary retinopathy
was observed in all the patients. Progression was rapid with loss of
independent ambulation at a mean age of 11 years with generalized
dystonia and painful paroxystic rigidity. Magnetic resonance imaging
(MRI) showed specific pattern of globus pallidus known as the eye
of the tiger sign. PANK2 mutations were observed in the ten
patients. We identified 2 homozygous truncating mutations segregat-
ing in 2 of these families. One of these mutations was found at the
compound heterozygous state in patients of the third family together
with two missense variations that were not detected in control chro-
mosomes. The deleterious effect of these missense variations is not
understood yet.

Conclusions: All cases had classical signs of HSS with progres-
sive dystonia, pigmentary retinopathy, specific MRI pattern and
PANK?2 mutations. Nevertheless, unusual clinical features like major
hyperactivity and ataxia which were precocious signs of the disease
are scarcely described in the literature.

Mo-49

Anticipation in DYT1 dystonia
E.U. Augustine, J.W. Mink (Rochester, New York)

Objective: To describe the age at onset and clinical features of
DYT]I dystonia in a family.

Background: DYT1 dystonia is a dominantly inherited disorder
with incomplete penetrance, caused by a mutation in chromosome
9q34. Intrafamilial variability of phenotype has been well described.
However, anticipation is not characteristic of this disorder. We
describe a family who demonstrates evidence of anticipation in terms
of age of onset and clinical severity.

Methods: Five patients from a single kindred were evaluated in
the Movement Disorders clinic in Rochester, NY between 2001 and
2008. Available at-risk relatives were interviewed. The diagnosis of
DYT1 dystonia was confirmed with molecular genetic analysis of the
DYTI gene in patients 1 and 3.

Movement Disorders, Vol. 24, Suppl. 1, 2009



S74

Results: Ten individuals in four generations were found to be
affected. Age of onset ranged from 7 to 24 years. Presentation was
most commonly with writer’s cramp (four) or focal leg dystonia
(four). Over time, dystonia remained focal in three, progressed to
involve two limbs in four, and generalized within one to three years
in three. Clear age of onset and specific clinical symptoms could not
be determined for one individual (deceased). Onset in the first decade
of life for all five patients of the youngest generation was striking
when compared to second or third decade onset in prior generations.
Three of these five had generalized dystonia, including two with
severe, rapidly progressive, generalized dystonia refractory to medi-
cal therapy, eventually requiring DBS placement. The remaining two
have involvement of more than one limb, in contrast to older genera-
tions, where three of five had action or task-specific dystonia con-
fined to one limb.

Conclusions: The clinical spectrum of DYT1 dystonia is known to
demonstrate significant intrafamilial variation, and it is possible that
the early age of diagnosis is in part due to heightened awareness of
the disorder within this family. However, the broader anatomic distri-
bution of the dystonia, rapid generalization, and significant impair-
ment in the youngest generation supports anticipation. Unexplained
by the presence of a DYTI] mutation alone, there appears to be a
role for additional genetic or environmental factors modifying the
expression of the mutated DYT1 gene. Further study of this family
may have implications for evaluation of rare occurrences of anticipa-
tion in other genetic diseases where this is an atypical feature.

Mo-50

Deficient consolidation of new motor memories in dystonic
patients

M. Balas, D. Grabli, C. Bonnet, E. Bertasi, M. Pelegrini-Issac,

H. Benali, M. Vidailhet, S. Lehericy (Paris, France)

Objective: Our aim was to test whether dystonia patients will
show normal performance gains following motor training of a new
fingers sequence.

Background: It is not clear yet whether dystonia patients have dif-
ficulties in learning new motor skills. Indirect evidence to this open
question comes from a study that tested motor sequence learning in a
group of non-manifesting DYT1 carriers. The carriers had normal
movement speed and accuracy when they performed simple motor
tasks but marked impairment in the learning of new motor sequen-
ces.

Methods: Eighteen writer’s cramp patients (mean age 48.3 sd
3.4) and 24 healthy controls (mean age 48.3 sd 2.4) practiced sim-
ple and complex 8-digits sequences during 45 minutes (simple
sequence: 1-2-3-4-1-2-3-4; an example of a complex sequence: 2-
1-4-1-3-2-4-3, the index finger is “1”). During practice the finger
taps were 1.5Hz paced to control for the number of completed
sequences. The speed and accuracy of the finger movements were
recorded by 4-buttons response box connected to a PC. To quan-
tify the performance gains of the complex sequence three speed
tests were applied: before training (Testl), immediately after train-
ing (Test2) and 24 hours post-training (Test3). Test2 measured the
performance gains related to training and Test3 the delayed gains
considered to reflect overnight procedural memory consolidation
processes.

Results: Figure 1 shows the average number of correct sequences
completed by each group in the three tests. Both groups showed sig-
nificant training gains (Testl to Test2) however only the controls
showed the expected delayed gains (Test2 to Test3) (significant
Zinteraction). No significant differences between the groups were
found in number of erroneous sequences (Figure 2) or velocity of
performance.

Conclusions: Our results show for the first time direct evidence
for an impaired motor learning in dystonia. The patients benefited
from motor training and showed early performance gains related to
training. However, they did not show the delayed performance gains

Movement Disorders, Vol. 24, Suppl. 1, 2009

nor — CONTROLS
o« PATENTS

H
5

SEEE e

M2 B OB M
g § § 8 §

Number of correct sequences in a test
M
g

48 00

16 0

Test

FIG. 1 (Mo-50).

o COMTROLS
»» PATENTS

§ § &

Number of #rrors in 2 test
-

3504

300

Test

FIG. 2 (Mo-50).

related to consolidation of the new motor sequence in memory. Con-
solidation refers to the processing of motor memory that occurs off-
line, i.e. in the absence of any further practice, and leads to improve-
ment in motor performance.

Mo-51

Increased inhibition from the left dorso-lateral premotor cortex
in focal hand dystonia

S. Beck, E. Houdayer, S. Pirio Richardson, M. Hallett

(Bethesda, Maryland)

Objective: The aims of this study were to assess the role of the
ipsilateral PMd in patients with focal hand dystonia (FHD) and in
the genesis of surround inhibition, which is known to be deficient in
FHD patients.



Background: Ipsilateral dorso-lateral premotor cortex (PMd) plays
an important role in movement selection and has been shown to be
over-active in patients with focal hand dystonia (FHD).

Methods: Using the abductor pollicis muscle (APB), a surround-
ing, non-synergistic muscle, as target muscle, single and paired pulse
transcranial magnetic stimulation (TMS) was applied during different
phases of an index finger movement. In the paired pulse paradigm, a
sub-threshold conditioning pulse was applied to PMd 6 ms before the
test pulse, given to the primary motor cortex (M1).

Results: There was surround inhibition during movement initiation
in the control group, but not in FHD patients. In contrast, the FHD
patients, but not the control group, showed premotor-motor inhibition
(PICI) at rest. During movement, PICI was abolished in both groups.

Conclusions: We conclude that PICI may not play a key role in
the formation of surround inhibition, since it was not enhanced dur-
ing movement initiation in the control group. However, inhibition
from PMd on M1 was significantly greater in FHD patients compared
to controls at rest suggesting that PMd is involved in the pathophysi-
ology of FHD. Increased PICI at rest may be compensatory and
thereby explain beneficial effects of PMd stimulation with low-fre-
quency repetitive TMS.

Mo-52

Cervical dystonia: Clinical and therapeutic features in 85
patients

C.H.F. Camargo, N. Becker, HA.G. Teive, M.H.H. Baran,

R.H. Scola, L.C. Werneck (Curitiba, Parana, Brazil)

Objective: The objectives of this study were to identify the clini-
cal profile of 85 patients with cervical dystonia and to analyze their
response to treatment with botulinum toxin A (BoNT/A) in terms of
the severity of the motor alterations and pain.

Background: Dystonia is defined as a syndrome characterized by
prolonged muscle contraction causing twisting, repetitive movements
or abnormal posture. Most voluntary muscles can be affected and, in
the case of the neck muscles, the condition is referred to as cervical
dystonia. A wide range of therapies are available for cervical dysto-
nia, from clinical treatment to brain surgery (pallidotomy and deep
brain stimulation) or even peripheral surgery. However, BoNT/A is
currently considered the treatment of choice.

Methods: The inclusion criteria were: (1) the presence of cervi-
cal or segmental dystonia; (2) the presence of generalized dystonia,
hemidystonia or multifocal dystonia, with referral for botulinum-
toxin-A treatment for cervical dystonia. The choice of muscle,
location and amount of BoNT/A for each muscle were determined
based on clinical evaluation with the aid of electromyography.
Patients received botulinum-toxin-A therapy (Botox™, Allergan,
Irvine, CA, USA) in dosis varied from 100 to 280 U. The patients
were assessed on admission and approximately 14, 30 and 120
days after the treatment had started to compare severity, disability
and pain using the Toronto Western Spasmodic Torticollis Rating
Scale; Fahn-Marsden dystonia scale, Jankovic disability; and visual
analog pain scale.

Results: The average ages at onset of focal dystonia and seg-
mental dystonia were greater than for generalized dystonia
(p<0.0003). The severity of the abnormal head-neck movements
were more severe among the patients with generalized dystonia
(p<0.001). Pain in the cervical area was noted in 59 patients. It
was not possible to determine the etiology of the disease in 62.3%
of patients. Tardive dystonia was the most common secondary eti-
ology.

Conclusions: A major improvement in the motor symptoms of CD
and pain was observed in patients following treatment with BoNT/
A. The tardive dystonia subgroup did not respond to the treatment.
Dysphagia was observed in 2.35% of the patients.

S75

Mo-53

Psychiatric disorders in patients with primary focal distonia
1. Berardelli, M. Bloise, G. Moretti, M. Pasquini, G. Fabbrini,
C. Colosimo, A. Berardelli (Rome, Italy)

Objective: We studied the frequency of psychiatric disorders in
patients affected by various clinical forms of adult onset focal dysto-
nia.

Background: Adult onset focal dystonia can be associated with
psychiatric disorders, particularly anxiety, depression and obsessive-
compulsive disorder (OCD).

Methods: We enrolled 67 patients with primary focal dystonia: 31
with cervical dystonia (CD, mean age 57.2 * 17.7), 22 with blephar-
ospam (BSF, mean age 68.2 = 9.3), 7 with arm dystonia (AD, mean
age 50.3 = 15.6) and 7 with laryngeal dysphonia (LD, mean age
56.7 £ 10.7). Patients were recruited at the movement disorders out-
patient clinic of the Department of Neurological Sciences, Sapienza
University of Rome. Results were compared with those of 15 patients
with hemifacial spasm (HFS, mean age 60.4 = 13.4) and those of 42
healthy subjects (HS, mean age 54.6 = 13.5). CD was rated with the
Toronto Western Spasmodic Torticollis Scale, BSF with the Blephar-
ospasm Severity Scale, AD with the Arm Severity Section of the
Dystonia Movement Scale and LD with a three-point clinical scale.
Psychiatric evaluation was performed with the Structured Clinical
Interview for DSM-IV. OCD was assessed with the Yale-Brown
Obsessive-Compulsive Scale, anxiety with the Hamilton Anxiety
Scale and self-reported level of depression with the Beck Depression
Inventory.

Results: In CD the most frequent psychiatric disorder was major
depressive disorder (MDD, 25.8%), followed by anxiety NOS (13%),
generalized anxiety disorder (GAD, 6.5%), adjustment disorder
(6.5%), panic attack (3%), OCD (3%), and dysthymia (3%). In BSF
the most frequent psychiatric disorder was GAD (27.2%), followed
by MDD (22.7%), dysthymia (13.6%) and anxiety NOS (4.5%). One
of the seven patients with AD had OCD and 1 had adjustment disor-
der. Two of the 7 patients with LD had MDD and 1 had GAD. Five
out of the 15 patients with HFS and 12 of the 42 HS had a diagnosis
of psychiatric disorder (including anxiety, depression and OCD).

Conclusions: Patients with primary focal dystonia in comparison
to patients with HFS and healthy subjects have an increased fre-
quency of psychiatric disorders, mainly major depression and gener-
alized anxiety disorder.

Mo-54

Chylomicron retention disease: Dystonia as a new clinical feature
G. Bernard, M. Panisset, A. Sadikot, S. Chouinard
(Montreal, Quebec, Canada)

Objective: We wish to report three cases of chylomicron retention
disease presenting a new clinical feature: dystonia and the response
of one of these patients to deep brain stimulation.

Background: Chylomicron retention disease is a rare autosomal
recessive condition characterized by malabsorption of dietary fat,
cholesterol and liposoluble vitamins causing failure to thrive, devel-
opmental difficulties, as well as neurological signs and symptoms,
including abnormal vibration sense and decreased or absent deep ten-
don reflexes. This genetic condition is usually diagnosed by demon-
strating accumulation of lipid droplets in the enterocytes at the jeju-
nal biopsy. The majority of cases are caused by mutations of the
SARIB gene on chromosome 5 but the genetic testing is still
unavailable clinically.

Methods: We reviewed the chart of three patients affected by this
disorder.

Results: Our three patients presented in early childhood with some
degree of malabsorption resulting in failure to thrive. They were all
of subnormal intelligence, developed decreased vibration sense and
absent deep tendon reflexes. The diagnosis was confirmed in all by a
jejunal biopsy demonstrating lipid droplets accumulation in the enter-
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ocytes. Their clinical picture was somewhat atypical in that all three
of them developed a dystonic tremor in adolescent or early adult
years. The dystonic tremor of all was resistant to medications. One
of the patient had a dystonic tremor involving one side more than
the other, resulting in very significant impairment of his quality of
life. He underwent implantation of deep brain stimulator in the con-
tralateral thalamus with major improvement of his tremor.

Conclusions: Chylomicron retention disease is a rare genetic dis-
order which may have, among other more typical clinical manifesta-
tions, dystonia with a dystonic tremor. The good results obtained
with deep brain stimulation of the thalamus in one of our patient sug-
gest that this modality of treatment should be investigated further in
this population.

Mo-55

Neurostimulation therapy for primary and secondary dystonia:
The Venetian experience

S. Biguzzi, M. Haefele, C. Lettieri, D. Volpe, E. Cagliari, C. Conti,
G. Rizzo, G. Trincia, R. Eleopra (Mestre-Venice, Italy)

Objective: To report the motor outcome of neurostimulation ther-
apy in patients with primary and secondary dystonia undergone sur-
gery in Venice.

Background: Neurostimulation is becoming a recognized treat-
ment option for segmental and generalized dystonia refractory to
medical therapy; however the indications for surgery are still
debated.

Methods: Since December 2005 to December 2008, twelve dys-
tonic patients (6M, 6F) have been undergone surgery in Venezia-
Mestre, Italy. Ten patients (3 with primary segmental dystonia, 1
with post-meningoencephalitis segmental dystonia, 5 with primary
generalized dystonia), underwent bilateral GPi-DBS. One patient
with post-stoke hemidystonia underwent implantation for unilateral
Motor Cortex Stimulation (MCS) and 1 patient with DYT11 positive
generalized dystonia with severe atrophy and vascular encephalop-
athy underwent bilateral MCS. All the surgical procedures were per-
formed with intraoperative neurophysiological monitoring. No
adverse events were observed after surgery. In the post-op period all
patients were included in a rehabilitation program for at least 3
weeks. Patients were evaluated pre and post surgery with the
BFMDRS and TWSTRS.

Results: At 3 months, motor scores improved in all DBS-patients
with 40% to 80% reductions in the BFMDRS. Further improvements
were observed throughout the next 12 months and these persisted in
long term follow-up (36 months). The most significant responses
were seen in patients with primary dystonia. None of the patients
worsened cognitively, and most reported improved mood. The post-
op intensive and personalised physical therapy accelerated the time
of improvement of dystonic symptoms. We did not observe any sig-
nificant clinical improvement in the two patients undergone MCS
although different patterns of stimulation have been tried. Only after
surgery and for few weeks these patients showed a small clinical
benefit probably due to the physical therapy.

Conclusions: GPi-DBS is an effective treatment for primary dysto-
nia and some forms of secondary dystonia refractory to medical ther-
apy. A post-op intensive and personalised rehabilitation program
seems to accelerate the time of improvement. Although more data
are needed, we did not observed significant benefit for MCS dystonic
patients.

Mo-56

Autosomal dominant mirror movement in a French family
S. Billot, C. Depienne, S. Meunier, A. Brice, M. Vidailhet, E. Roze
(Paris, France)

Objective: To describe five patients from the same French family
with autosomal dominant mirror movements.
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Background: Mirror movements (MM) are characterized by si-
multaneous, involuntary, controlateral identical movements that are
induced by voluntary movements. MM are normal in young children
but do not usually persit beyond age 10, when full myelinisation of
the corpus callosum is achieved. In older patients, MM can be
observed in association with various neuropsychiatric conditions
including congenital and acquired disorders. By contrast, MM can be
rarely found in the absence of additional neurological manifestation.

Methods: The patients had standardized interview, neurological
examination and videorecording. Linkage analysis, neuroimaging
studies using fMRI and MR-DTI with fibber tracking and neurophys-
iological studies using transcranial magnetic stimulation are under
process.

Results: Five patients of a four generation pedigree were classified
as affected on the basis of clinical findings. All patients had a very
similar phenotype. MM have been noticed from early childhood and
did not worsen with aging. They predominantly involve the hands,
especially the fingers. They are of lesser amplitude as compared with
the voluntary movement and increase with task complexity and effort
and cannot be voluntary suppressed. Two of these patients have
severe writing difficulties. When writing, they must stop after after a
few words due to painful contraction of the hand. External blocking
of the controlateral hand prevents the occurence of this disabling
contraction so that the patients can write almost normally. It may be
interpreted as a “double mirror” phenomenon. The transmission pat-
tern in this family was highly suggestive of an autosomal dominant
disease with incomplete penetrance.

Conclusions: Familial MM is a benign neurological condition
although severe writing difficulties can occur in the course of the dis-
ease. In keeping with the hypothesis on the underlying mechanism of
MM, genetic analysis of such rare families may allow identifying
genes involved in the regression of the ipsilateral pyramidal tract or
in the corpus callosum maturation.

Mo-57

Long-term (7-year) cervical dystonia safety study with
Myobloc™
W. Birmingham, E. Salazar-Grueso (Malvern, Pennsylvania)

Objective: Summarize the results of a 7-year cervical dystonia
(CD) safety study with Botulinum Toxin Type B (BoNT-B).

Background: As a US post-approval commitment, patients with
CD were enrolled in this study to evaluate the safety, efficacy and
immunogenicity of repeat doses.

Methods: This was a multicenter, open-label study enrolling
patients who were serotype type A responsive or unresponsive.
Safety assessments, patient rated efficacy scores and serum samples
for neutralizing antibodies were collected.

Results: Of the 502 patients enrolled, 48 were serotype A resistant
and 454 were serotype A responsive. Mean age was 54 years; the
majority of patients were white (96%) and female (68%). The mean
dose was 16,227 Units; the median was 17,500 Units (min 5,000
Units, max 25,000 Units). Mean time between injections was 91.33
+ 31 days. Mean duration of treatment was 3.4 years or about 14
treatment sessions. Mild to moderate dry mouth or dysphagia was
experienced by 63% and 26.1% of patients, respectively, following
up to 7 years of treatment. No events of aspiration, aspiration pneu-
monia or botulism were reported. Few (5) treatment-related serious
adverse events (AE) were reported. Twenty-nine patients withdrew
due to AEs; 14 patients withdrew due to treatment-related AEs. Five
deaths unrelated to treatment were reported. No notable findings
were observed among laboratory tests, physical and neurological
examinations, and vital signs. Mean patient efficacy ratings were
slightly to moderately improved over all treatment sessions (1-28) for
both A-responsive and A-unresponsive patients on a 7-point scale.
Immunogenicity data is being compiled.

Conclusions: Repeat doses of BoNT-B were safe, well tolerated,
and had a beneficial effect during long-term use in patients with



CD. Prior history of being A-unresponsive did not appear to have an
effect on efficacy.

Mo-58

A family with a hereditary form of torsion dystonia from
Northern Sweden treated with bilateral pallidal deep brain
stimulation (DBS)

P. Blomstedt, T.A. Bergenheim, S. Tisch, M.I. Hariz, L. Forsgren
(Umea, Sweden)

Objective: To evaluate pallidal DBS in a non-DYT1 form of he-
reditary dystonia.

Background: Pallidal DBS has emerged as an effective treatment
particularly for DYT1 dystonia. Little is however known about the
effectiveness concerning other forms of hereditary primary dystonia.
We present the results of pallidal DBS in a family with non-DYT1
hereditary dystonia following an autosomal dominant pattern in in-
heritance, where identification of the mutated gene has failed so far.
All affected individuals are descendants of three couples living in the
17th century in a village in Northern Sweden. Ten members had defi-
nite dystonia and five had dystonia with minor symptoms. Six gener-
alized, 3 multifocal and 1 segmental. 4 of the remaining 5 cases had
blepharospasm combined with dystonic posture of an upper extrem-
ity, action tremor or problems with alternating movements. The pre-
senting symptoms were in the head/neck area and age at onset
around age 25 (range 14-50).

Methods: 4 patients (3 males) received bilateral pallidal
DBS. Mean age was 47 years (range 35 -55), and duration of disease
22 years (range 19 — 28).

Results: Mean BFM score decreased by 79 % on stimulation,
from 42.5+24 (22-72.5) to 9+6.5 (3-18.5) at the last evaluation.
Cervical involvement improved by 89%. Similarly. The two patients
with oromandibular dystonia and blepharospasm responded well,
with a reduction of 95 % regarding these symptoms.

Conclusions: The present study confirms the effectiveness of pal-
lidal DBS in a new family with hereditary primary segmental and
generalised dystonia characterised by prominent cervical and cranio-
facial involvement.

Mo-59

Further evidence for pallidal output abnormalities in cervical
dystonia

A.J. Blood, J. Kuster, T.J. Multhaupt-Buell, N. Makris,

M.L. Makhlouf, L.R. Sudarsky, N. Sharma

(Charlestown, Massachusetts)

Objective: To further investigate white matter microstructure
medial to the pallidum in cervical dystonia patients.

Background: We previously showed that a cohort of cervical dys-
tonia patients exhibited a white matter microstructural abnormality
medial to the pallidum (Blood et al., 2006). Here, we present data
validating this finding in a larger cohort, and further characterize the
finding by comparing mean diffusivity (MD) with fractional anisot-
ropy (FA) measures. We also evaluated several other regions based
on predictions from a recent model for dystonia (Blood, 2008).

Methods: 11 patients with cervical dystonia and 11 matched con-
trol subjects were scanned with a diffusion tensor imaging (DTI)
sequence on a Siemens 3T scanner. All patients were either botuli-
num toxin (BTX) naive or at the end of a BTX treatment period,
when BTX was least effective. DTI images were processed using
FSL software. Whole brain contrasts were conducted for FA and MD
maps in patients versus controls, and resulting statistical maps eval-
uated for group differences.

Results: Patients exhibited large clusters of reduced FA relative to
controls in white matter medial to the pallidum, which swept out of
the pallidum and caudally toward the thalamus. The difference was
greater and extended more rostrally in the left hemisphere. We also
observed FA differences in patients along the superior cerebellar
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peduncle, in supplementary motor area white matter, and in the red
nucleus/Forel’s field H region. Although MD values were also differ-
ent in some regions, no MD differences were observed between
patients and controls where FA was reduced medial to the pallidum.

Conclusions: These results replicate earlier findings of altered FA
medial to the pallidum in cervical dystonia patients. The anatomy of
these clusters and presence of altered FA in regions to which these
fibers project, further supports the hypothesis that pallidal output
fibers are altered in cervical dystonia. The absence of MD abnormal-
ities in this region suggests that decreased FA reflects a change in
axonal coherence or microstructure, rather than reduced fiber density.
References: Blood AJ, Tuch DS, Makris N, Makhlouf ML, Sudarsky
LR, Sharma N. NeuroReport 2006; 17(12):1251-5. Blood
AlJ. Bioscience Hypotheses 2008; 1(1):14-25.

Mo-60

Profound generalized dystonia and psychomotor delay without
hyperphenylalaninemia - A novel phenotype of GTP
cyclohydroxylase 1 deficiency associated with a GCH1 promoter
mutation

M. Bodzioch, K. Lapicka-Bodzioch, M. Rudzinska, B. Zapala,

A. Dembinska-Kiec, A. Szczudlik (Krakow, Poland)

Objective: To analyze the GCHI gene in a patient with infantile-
onset generalized dystonia, severe psychomotor delay, and a family
history of dopa-responsive dystonia.

Background: GTP cyclohydrolase 1 (GTPCH), encoded by the
GCH]I gene, leads to the synthesis of tetrahydrobiopterin, which is a
cofactor of aromatic amino acid hydroxylases in synthetic pathways
of several neurotransmitters, including dopamine. The clinical presen-
tation of GTPCH deficiency depends on the genetic defect, and may
take the form of mild autosomal dominant dopa-responsive dystonia,
if only one GCHI allele is mutated, or severe autosomal recessive
syndrome with hyperphenylalaninemia (HPA), if both alleles are
inactivated. None of more than 100 GCHI mutations reported so far
were identified within the promoter.

Methods: Sequencing analysis of the entire GCHI gene.

Results: Patient. The eight-year-old boy with infantile-onset of
generalized dystonia and profound psycho-motor delay was born to a
mother with dopa-responsive dystonia (DRD). His father had had a
non-progressive hemiparesis of unknown cause since childhood. The
patient had normal MRI scans of his brain, and a metabolic screen
excluded inborn errors of metabolism, including HPA. Genetic analy-
sis. The standard sequencing of the GCHI coding region revealed a
heterozygous ¢.614T>G (V205G) mutation in both the patient and
his mother. The mutation was associated with DRD in previous
reports. Further analysis of the non-coding regions led to the identifi-
cation of a 18-nucleotide deletion within the GCHI promoter. The
same mutation was also detected in the patient’s father, thus proving
the compound heterozygosity status of the patient. The promoter
mutation overlapped the cAMP response element (CRE), and animal
studies showed that cAMP is critical to GCHI expression in certain
(but not all) cell types, including midbrain and hypothalamus dopa-
mine neurons.

Conclusions: The patient may have selective central GTPCH defi-
ciency, which explains the severity of his neurological syndrome,
with some residual GTPCH activity, preventing generalized HPA, in
extraneural tissues, which are less dependent on cAMP stimulation.

Mo-61

Temporal discrimination thresholds in familial AOPTD Pedigrees
— Use of a new endophenotype

D. Bradley, R. Whelan, R. Walsh, R. Reilly, S. Hutchinson,

F. Molloy, M. Hutchinson (Dublin, Ireland)

Objective: To examine Temporal Discrimination Thresholds
(TDTs) in familial and sporadic AOPTD patients, their unaffected
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relatives and control subjects and to apply the technique as an endo-
phenotype in familial AOPTD pedigrees.

Background: Familial adult onset primary torsion dystonia
(AOPTD) is an autosomal dominant disorder with markedly reduced
penetrance. Most AOPTD patients are sporadic cases. Sensory proc-
essing abnormalities in unaffected relatives of AOPTD patients may
indicate non-manifesting gene carriage (act as an endophenotype).
Temporal discrimination thresholds (TDTs) are abnormal in AOPTD
but they have not been applied as an endophenotype.

Methods: 32 AOPTD patients (15 familial, 17 sporadic), 40 unaf-
fected first degree relatives (24 related to familial cases and 16 related
to sporadic cases), 17 unaffected second degree relatives (all related to
familial cases) and 43 control subjects were examined. TDT was meas-
ured using visual and tactile stimuli. Of these subjects, 12 AOPTD
patients, 24 first degree relatives and 17 second degree relatives came
from 6 multiplex families with at least 3 affected patients.

Results: The mean TDT in 26 controls <50 years was 22.85ms and
in 17 controls >50 years was 30.87ms. The upper limit of normal was
defined as control mean +2.5 SD. Z-Scores were calculated for all sub-

20.04
17.54
15.04 = ,
12.54 ® L
§ 10.04 Tos e * 7 .
. .
A 7.54 b . o : .
N . 2 O X
= L ~ - -
P *lss0 e . -
P2 By SRR et S
L Sppet baas
. .
U.ﬂ-—ﬁ - :t —
4 - -
=2.54 -
5.0 P, &

N &
o {3"\-? e
efqP‘# ‘49'& “I-‘PQS"#P

é{' Q ‘ﬁ‘q!’
e"’e,? &

FIG. 1 (Mo-61).
(a) Ped 008 — Ower lcon = Examined Clinically

[] unamectes  [®] moemal TOT
— B artectes @] AbnormaiToT

|

e [ [®][sr

w1 [TE] dl-j-a

o i W -'-_—;'— = T_.']
O (8] O C1e O [
W1 w2 w3 va v 'h'iﬂ Vi \'1"' Wil

[as] (e
(b} Ped 010

E—‘—IZT
SFuded § %
£) fEbEE 001 Dls cr

i W el i iR |l! =T [[EERTE- AL IR LTR $|||'¢ i

R 28| 171817 aal0s]

FIG. 2 (Mo-61).

Movement Disorders, Vol. 24, Suppl. 1, 2009

jects. 27/32 (85%) AOPTD patients had abnormal TDTs with similar
rates in sporadic and familial cases. 20/40 (50%) unaffected first degree
relatives had abnormal TDTs with similar rates in relatives of sporadic
and familial AOPTD cases. Abnormal TDTs were found in 7/17 of sec-
ond degree relatives. Using TDT testing in 52 individuals in the six
multiplex families, 22 had normal TDTs, one of whom had spasmodic
dysphonia and 30 abnormal TDTs were identified in 10 affected indi-
viduals, 1 obligate carrier and 19 unaffected relatives (12 first degree
and 7 second degree). Using TDT we identified twice as many endo-
phenotype carriers as clinically manifesting individuals, no individual
with a normal TDT was found to have an offspring with an abnormal
TDT, and an autosomal dominant transmission was demonstrated.

Conclusions: The prevalence of abnormal TDTs in AOPTD
patients and relatives follows the rules for a useful endophenotype.
Based on performance in 6 families, TDT may be an effective tool
in AOPTD research.

Mo-62

Genotypic changes in cerebello-thalamo-cortical connectivity in
primary dystonia

M. Carbon, M. Argyelan, M. Niethammer, S.B. Bressman,

D. Eidelberg (Manhasset, New York)

Objective: (1) To assess the integrity and the functional role of
cerebello-thalamic-cerebral (CBTC) pathways in primary torsion dys-
tonia (PTD). (2) To explore mechanisms of penetrance in PTD.

Background: Increasing evidence implicates abnormalities in cere-
bellar function in dystonia, particularly in PTD.

Methods: We used diffusion tensor MRI (DTI) to track white mat-
ter fiber pathways in 20 manifesting (MAN) and non-manifesting (NM)
dystonia gene carriers (age: 42.9 = 13.4 years, mean/SD; 11 DYTI [7
MAN-DYT, 4 NM-DYT1]; 9 DYT6 [S MAN-DYT6, 4 NM DYTo];
median BFM score in all MAN: 13.8, range 1-51) and in eight age-
matched gene-negative controls (age: 40.3 = 19.0). CBTC pathway
connectivity was quantified with probabilistic tractography using seed
masks below and above the decussation of the CBTC (bilateral superior
cerebellar peduncles and suprapontine brainstem regions respectively).
Voxel-based group comparisons of the DTI based CBTC tracts were
performed using SPMS. Additionally, all DYT1 carriers were scanned
with H,"*0O PET while performing a simple motor task. Measures of
CBTC connectivity were used as covariates for H,'?O PET analysis to
estimate the functional role of path disruptions.

Results: A highly localized reduction in connectivity was present
in DYT1 and DYT6 carriers (p<0.001), involving fiber tracts con-
necting the dentate nucleus and the ventral thalamus. This disruption
of cerebellar outflow projections was relatively greater in MAN car-
riers. Importantly, NM carriers exhibited a second area of reduced
connectivity along the CBTC pathway, affecting distal thalamo-corti-
cal projections in the vicinity of the sensorimotor cortex. Interest-
ingly, clinical penetrance was predicted by a combination of the two
serial tract lesions (p=0.003). Moreover, the reduced measures of
connectivity along the CBTC tract in DYT1 carriers were associated
with increased motor activation in the ventrolateral thalamus, primary
motor cortex, and supplementary motor area (p<0.001).

Conclusions: Our results support the idea of a cerebellar origin of
PTD, which is likely neurodevelopmental in origin. Additionally, our
data suggest a completely novel mechanism for penetrance: Penetrance
appears to be mediated by the combination of discrete areas of abnormal
structural connectivity occurring in tandem along the CBTC pathways.

Mo-63

Imagination of writing reveals a primary deficit of basal ganglia-
premotor activation in patients with idiopathic focal hand
dystonia

F. Castrop, C. Dresel, A. Hennenlotter, C. Zimmer, B. Haslinger
(Muenchen, Germany)

Objective: To investigate the neural correlates of non-lexical writ-
ing without motor output in patients with writer’s cramp.



Background: The pathophysiology of idiopathic dystonias seems
to encompass deficient inhibitory basal ganglia function and altered
sensory processing, though the relation of these mechanisms to each
other remains unclear. To deal with this question and to address the
basal ganglia circuitry dysfunction without interference by abnormal
sensory processing, tasks without motor execution might be promis-
ing.

Methods: Event-related fMRI was carried out in 10 patients with
writer’s cramp and 10 healthy controls during 2 experimental tasks:
1) kinesthetic motor imagery: here subjects were instructed to imag-
ine continuously drawing visually presented geometric figures with-
out movement execution. 2) observation task: subjects passively
watched videos showing hands drawing geometric figures.

Results: In both groups, motor imagination and observation acti-
vated a widespread overlapping cortical and subcortical network
including the bilateral dorsal and ventral lateral premotor cortex, the
mesial premotor cortex, the superior and inferior parietal lobule, the
bilateral lentiform nucleus, the thalamus and the cerebellar hemi-
spheres. Compared to controls, patients showed deficient activation
of the left PMd, the SMA proper, the lentiform nucleus and thalamus
during imagination, whereas no significant signal differences between
groups were revealed during observation.

Conclusions: We demonstrate that patients with writer’s cramp
show deficient activation of basal ganglia-premotor circuits during
motor imagination. While visual signal processing and observation-
induced motor activation seem to be comparable between both
groups, as underlined by a lack of intergroup signal differences dur-
ing motor observation, internal movement simulation and planning
during imagination seem to be dysfunctional in patients with focal
dystonia. We suggest that this is in line with the concept of a dis-
rupted basal ganglia center-surround inhibition leading to deficient
focusing and selection of motor programs. As shown here, this seems
to be a primary deficit that is independent of abnormal somatosen-
sory input.

Mo-64

Sonography during writer’s cramp treatment with botulotoxin
injections
T. Charnukha, S. Likhachev, N. Charnenka (Minsk, Belarus)

Objective: To study forearm soft tissues sonography the possibil-
ities of for safe points determining for botulotoxin A injections in
patients with writer’s cramp.

Methods: 3 patients with writer’s cramp have undergone sono-
graphic analysis of the forearm soft tissues in the area of supposed
injection before the procedure of botulotoxin A introduction. Nerves
and vessels position, thickness of subcutaneous fat and forearm
muscles have been determined. Ultrasound analysis has been held by
means of apparatus HD 11XE, linear measuring device with scanning
frequency 5-12 MHz in grey-scale and colour Doppler ultrasonogra-
phy modes.

Results: Supposed muscles for botulotoxin injections were deter-
mined during visual assessment, palpation, electromyography. After
that sonography was held in course of which a projection of neuro-
vascular fascicles was drawn on the forearm skin and injections
points determinating. The thickness of subcutaneous fat, muscles
depth, and optimal depth of needle introduction was shown in the
schematic drawing. Nerves search was held with the help of bone
landmarks during grey-scale analysis and due to arteries and veins
position in Doppler ultrasonography mode. The injections were intro-
duced into m. flexor carpi ulnaris and m. flexor digitorum superficia-
lis muscles bellies in the amount of 100-150 U dysport. Handwriting
improvement, increase of writing rate, hand tension and stiffness
decrease during writing was observed in all patients. Adverse reac-
tions and complications were not observed.

Conclusions: The use of soft tissues sonography for writer’s
cramp treatment with botulotoxin A helps to estimate individual size
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of the target muscle, to determine the depth of needle introduction,
reduce the risk of the forearm nerves and vessels damaging.

Mo-65

Internal globus pallidus deep brain stimulation in status
dystonicus: A study of eleven cases

L. Cif, V. Gonzalez, H. Elferitit, E. Andre, C. Geniez, P. Coubes
(Montpellier, France)

Objective: The authors studied the influence of internal globus
pallidus deep brain stimulation (DBS) on status dystonicus.

Background: Patients with dystonia of various aetiologies can de-
velop severe long lasting generalized dystonia called status dystoni-
cus usually refractory to standard drug therapy and requiring man-
agement in intensive care units. DBS of the internal globus pallidus
(GPi) is an effective treatment in primary dystonia and is under
assessement for secondary and degenerative dystonia.

Methods: Eleven patients (7 female, 4 male) exhibiting general-
ized dystonia and who developed during disease progression status
dystonicus were included in the study. Only two patients were adults
at the time they developped status dystonicus. Nine patients devel-
opped status dystonicus previous to DBS surgery and two patients
during follow-up for DBS. Three primary dystonia (DYT1 positive in
two cases), 2 PKAN, 1 Lesch Nyhan disease, 1 Whipple disease, and
4 secondary dystonia were included. All the patients received surgery
for GPi DBS. Dystonia was assessed by the Burke Fahn Marsden’s
Dystonia Rating Scale. Evolution of dystonia, electrical settings, du-
ration of the stay in intensive care unit and drug therapy changes fol-
lowing DBS have been studied.

Results: The mean of age at surgery was of 13.5 years (range, 8
to 33.5). The mean follow-up with DBS was of 4.3 years (range,l
month to 12.5 years). Eight patients were improved by GPi DBS
allowing discharge from intensive care unit. The two DYT1 patients
exhibited complete recovery and were off all drug therapy. The lon-
gest follow-up is of 12.5 years in the patient presenting with DYT1
negative primary dystonia. Significant clinical improvement was
obtained in 5 patients but with more limited gain on disability scores.
Three patients (one PKAN, one Lesch-Nyhan, one secondary dysto-
nia) died during the follow-up. In one patient, DBS was completely
ineffective. Mean of stay in intensive care unit was inferior to one
month after DBS.

Conclusions: These results demonstrate that GPi DBS can be effi-
cient in patients with status dystonicus. Clinical response is heteroge-
neous and usually occurs during the first months of DBS. The best
and long lasting results are obtained in patients with primary dysto-
nia.

Mo-66

Factors predicting improvement in primary dystonia treated by
pallidal deep brain stimulation
L. Cif, X. Vasques, V. Gonzalez, P. Coubes (Montpellier, France)

Objective: To identify the factors predicting the degree of dysto-
nia improvement with deep brain stimulation (DBS).

Background: Despite the beneficial effects of Globus Pallidus
internus (GPi) deep brain stimulation (DBS) in patients with primary
generalized dystonia (PGD), the degree of improvement varies from
one patient to another.

Methods: We examined the effects of clinical (gender, DYT]1 sta-
tus, age at surgery, pre-operative assessment, age at onset) anatomi-
cal (volume of the GPi) and electrical variables (voltage, current, im-
pedance, stimulated volume by the electric field using a stereotactic
model of DBS) on the postoperative Burke-Fahn-Marsden Dystonia
rating scale (BFMDRS) motor score in order to identify which fac-
tors may be predictive of the degree of improvement. We reviewed
retrospectively the clinical records of 40 steady-state patients with
PGD who had been treated by bilateral GPi lead implantation. The
follow-up period was from 2 to 8 years. The correlation between the
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electrical parameters (voltage, impedance and current) and the clini-
cal outcome was studied. An analysis of covariance was performed
to identify factors predictive of the magnitude of improvement.

Results: The most influential factors according to the model are as
follows: the preoperative BEMDRS score (p<0.0001); age at surgery
(p<0.0001); the right GPi volume (p=0.002); the left stimulated GPi
volume (p=0.005). No significant correlation was found between the
electrical parameters used and the mean motor scores in steady state.

Conclusions: By using this analysis of covariance, it would be
possible to predict the postoperative motor score of the patients.
However, other variables studied in a prospective manner (e.g. elec-
trode position within the target) could represent predictors of the
clinical outcome.

Mo-67

Cerebellar vermis hypoplasia in a case of Joubert syndrome
associated with cervical dystonia

S.M. Cinar, S. Bilge, E.D. Polat, O. Akdemir, A. Yildirim

(Istanbul, Beyoglu, Turkey)

Objective: We present clinical and radiologic findings a 27-year-
old woman a case of Joubert syndrome associated with cervical dys-
tonia.

Background: Joubert syndrome is a rare autosomol recessive dis-
order whose main characteristic imaging features are elongation and
thinning of the pontomesencephalic junction, thickening of the supe-
rior cerebellar peduncles, aplasia or hypoplasia of the vermis and
incomplete fusion of the halves of the vermis, creating a sagittal ver-
mic cleft.

Methods: Our case had cervical dystonia since three years old,
ataxia, motor delay, and cognitive impairment, diagnosed as cerebral
palsy. Neurological examination revealed ataxia, intention tremor,
dysarthri, cervical dystonia and a wide-based, shuffling gait.

Results: Magnetic resonance imaging showed vermian hypospla-
sia, consistent with Joubert syndrome. MRI scan of the brain were
revealed dilatation of the fourth ventricle. CT and MRI showed hy-
poplasia of the cerebellar vermis. Cerebellar atrophy was established
by cranial MRI. A renal cyst was revealed by ultrasound.

Conclusions: This case demonstrates that a patient with Joubert
syndrome may survive into adulthood and present as a chronic neuro-
logic disorder with cervical dystonia.

Mo-68

Deep brain stimulation for dystonia: Follow up at Sheba Medical
Center

0.S. Cohen, H. Strauss, Z. Nitsan, R. Spiegelmann, S. Hassin-Baer
(Ramat-Gan, Israel)

Objective: To present the results of GPi DBS in patients with dys-
tonia at follow up in Sheba Medical Center.

Background: Deep brain stimulation (DBS) of the internal globus
pallidus (GPi) has emerged as a useful therapeutic option for patients
with intractable dystonia and insufficient response to medical therapy.

Methods: Patients were examined and data was collected from
their files. Clinical efficacy of the stimulation was evaluated using
the clinical global impression of severity (CGI-S) scale, the clinical
global impression of change (CGI-C) scale and the disability sub-
score of the Burke-Fahn-Marsden Dystonia scale.

Results: Data concerning 13 pts. (9 males; age: 35.5 = 12.7 yrs)
with dystonia (11 generalized, 1 focal and 1 segmental dystonia),
treated with GPi- DBS is presented. The time form surgery to evalu-
ation was 3.4 * 1.8 years (range 1-6yrs). The diagnoses were pri-
mary generalized dystonia (DYT-1) in 4 pts. Four pts. had tardive
dystonia (TD) and 2 dystonia associated with cerebral palsy (CP).
One patient had idiopathic oromandibular dystonia, one pantothenate
kinase-associated neurodegeneration (PKAN), and one pallidoluisian
atrophy (PLA). Three DYT1 pts. and a patient with the focal oro-
mandibular dystonia had moderate to marked improvement. Of the 4
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pts. with TD, an initial moderate to marked improvement was seen
in 3 pts.but in 2 this favorable response waned off after less than a
year. The fourth patient with TD had only a mild improvement. Four
pts. (2 with CP, 1 with PKAN and 1 with PLA) had no benefit and
the device was either switched off or removed. One DYTI patient
committed suicide 3 months following the operation, prior to optimi-
zation of stimulation parameters. For the patient who responded the
mean time to optimal response was 7.5 * 5.8 weeks. 6/8 patients
had monopolar stimulation and 2 double monopolar in at least one
contact. The mean stimulation parameters were: Amp. 3.2 *
0.7V(range 2.5-4.2V), PW 112 * 43 ms (range 60-210ms) and fre-
quency 135 * 17 Hz (range120 to 180Hz).

Conclusions: Our data reinforce previous reports that GPi DBS is a
good treatment for certain types of dystonia mainly hereditary-familial
generalized dystonia and idiopathic dystonia. Pts. with multisystem
neurodegeneration or secondary dystonia did not obtain benefit. Pts.
with TD may show a marked initial response but may deteriorate later.

Mo-69

Effects of muscle contraction on the efficacy of botulinum toxin
treatment in patients with blepharospasm

A. Conte, D. Belvisi, L. Marsili, L. Rocchi, F. Di Stasio, G. Fabbrini,
A. Berardelli (Rome, Italy)

Objective: Aim of the present paper is to determine if prolonged
electrical stimulation of the injected muscle can increase the efficacy
of BonTA treatment in patients with blepharospasm (BS) and assess
the safety of BonTA by investigating whether BonTA injection could
alter the excitability of blink reflex circuits in the brainstem.

Background: Pharmacological effects of botulinum toxin type A
(BonTA) can be increased by muscle activation and by electrical
stimulation performed immediately after the injection of BonTA and
a study conducted in animals has demonstrated that BonTA is trans-
cytosed to the afferent neurons in the brainstem.

Methods: Thirteen patients with BS were treated with injection of
BonTA (Botox) in the orbicularis oculi muscle. In 7 patients, direct
electrical stimulation of the orbicularis oculi muscle on one side was
delivered for 30 minutes (4hz frequency) immediately after BonTA
injection and in 6 patients stimulation was delivered for 60 minutes.
Blink reflex recovery cycle was studied by paired electrical shocks to
the supraorbital nerve at interstimulus intervals of 250 and 500 ms.
Compound muscle action potential (CMAP) of the orbicularis oculi
was measured by surface EMG after stimulation of the facial nerve.
Clinical and neurophysiological assessment was performed before (TO)
and 2 weeks (T1) after the injection of BonTA. CMAP amplitude,
blink reflex recovery cycle at TO and T1 were compared between the
stimulated and the non-stimulated orbicularis oculi muscle.

Results: ANOVA showed that cMAP amplitude significantly
decreased at T1 but did not differ between stimulated and non-stimu-
lated orbicularis oculi in both groups of patients. BontA injection left
the blink reflex recovery cycle unchanged in both groups regardless
from the stimulated and non-stimulated side.

Conclusions: In patients with BS, one hour muscle activation per-
formed immediately after BontA injection does not increase the effi-
cacy of BontA. The observation that BontA injection does not alter
the excitability of brainstem interneurons tested with the blink reflex
recovery cycle suggests that in humans BontA injection does not pro-
duce functional changes at the level of the brainstem.

Mo-70

Botulinum toxin type B (BoNT-B) effects on pain associated with
cervical dystonia: Results of placebo- and comparator-controlled
studies

M. Corliss, Y. Zhang, M. Lew (Malvern, Pennsylvania)

Objective: The objective of this study is to evaluate the effect of
BoNT-B on pain associated with CD using TWSTRS-Pain scale
(TWSTRS-PS).



Background: Neck pain is reported to occur in 75% of cervi-
cal dystonia (CD) patients and contributes significantly to dis-
ability.

Methods: Response rates (RRs) and mean improvements (MIs:
baseline minus endpoint) on TWSTRS-PS from two pivotal, pla-
cebo-controlled studies (AN072-301 and ANO072-302) and one
comparator-controlled study with non-inferiority design (AN072-
402) were reviewed. ANO072-301 (N=109) enrolled botulinum
toxin type-A (BoNT-A) responsive subjects randomized to placebo
(36), BoNT-B 5,000U (36) or 10,000U (37) group; AN072-302
(N=77) BoNT-A resistant subjects to placebo (38) or BoNT-B
10,000U (39) group; AN072-042 (N=111) BoNT naive subjects to
BoNT-A 150U (55) or BoNT-B 10,000U (56) group. Responders
were defined as >20% improvement from baseline at Week 4 in
TWSTRS-PS.

Results: In AN072-301, RR differences at Week 4 were -43%
(95% CI: -64%, -22%) for placebo vs. BoNT-B 5,000U, and -36%
(95% CI: -57%, -14%) for placebo vs. BONT-B 10,000U. MI differ-
ences were -3.2 (-4.9, -1.4) for the former, and -3.8 (-5.8, -1.9) for
the latter. In AN072-302, RR and MI differences for placebo vs.
BoNT 10,000U were -30% (-50%, -10%) and -3.5 (-5.0, -2.0),
respectively. Pooling data from ANO072-301/302, RR and MI
differences for placebo vs. BoNT 10,000U were -34% (-49%, -19%)
and -3.6 (4.8, -2.4), respectively. In ANO072-402 (per-protocol-
population), RR and MI differences for BoNT-A 150U (n=47) vs.
BoNT-B 10,000U (n=46) were -23% (-42%, -3%) and -0.8 (-2.0,
0.4), respectively.

Conclusions: At Week 4 post injection, subjects treated with
BoNT-B 5,000U to 10,000U in placebo-controlled studies were
significantly more likely to meet responder criteria and showed
significantly larger MI than those treated with placebo. In the
comparator study, toxin-naive subjects treated with BoNT-B
10,000U demonstrated a statistically significantly higher RR and a
numerically larger MI than those treated with BoNT-A 150U.

Mo-71

Clinical and epidemiolgic profile of dystonia in El Salvador: 8
months of pursuit

E.A. Cornejo-Valse, E.P. Siliezar-Pineda, H. Orrego-Castellanos,

M. Rubio (Delegacion Tlalpan, Ciudad de Mex, Mexico)

Objective: To describe (1) epidemiological characteristics, (2)
clinical profile and (3) therapeutic effect, quantified in The Fahn-
Marsden Scale (BFM) and Toronto Western Spasmodic Torticollis
Rating Scale (TWSTRS) of patients with dystonia.

Background: At the moment there aren’t studies describing epide-
miological or clinical profile of dystonias in the region of Central
America.

Methods: Cross-sectional case series of patients evaluated at
Salvadorean third level reference hospital for consider the use of
botulinum neurotoxin (BoNT), from March Ist to October 31st
2008 period. Patients with complete laboratory investigation, elec-
tromyography and brain MRI, evaluated previously in a unit of
Abnormal Movements. Continuous variables were described with
mean and standard deviation. Discrete variables were described
with absolute and relative frequencies. BFM and TWSTRS scales
were applied by the same Neurologist in those patients who
recieved BoNT at 0 and one month of treatment, and were com-
pared with T-student.

Results: 46 patients were included, 29 (63%) female; mean age
56 * 14.3 years (range 25-83). Idiopatic Hemifacial Spasm was
the more frequent Dystonia 26 (56%); followed by Hemifacial
Postparalitic Spasm and Blepharospasm 6 (13%) for each one; and
Cervical Dystonia 4(8%). 31 patients recibed BoNT, and were
applied BFM and TWSTRS Scales. The mean reduction in BMF
scale was 154 = 4.69 SD (p <0.01) for dystonias with facial
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involment; for Cervical Dystonia there was a mean reduction of
17.9 = 12 SD (p 0.59).

Conclusions: (1)Dystonias were more frecuent in females middle
aged; (2)facial involvement was more frequent. (3) All patient had
improvement of quantitative parameters with BoNT.

Mo-72

Decreased functional interactions in the motor network of
patients with focal hand dystonia using fMRI

D. Coynel, M. Vidailhet, C. Delmaire, G. Marrelec, V. Perlbarg,

A. Krainik, J. Doyon, S. Lehericy, H. Benali (Paris, France)

Objective: We tested the hypothesis that functional interactions
were altered in the motor network in patients with focal hand dysto-
nia, using a measure of hierarchical integration (HI) to quantify func-
tional interactions within networks [Marrelec et al, Med Im Anal,
2008].

Background: In focal hand dystonia, dysfunction of the sensori-
motor system has been observed using functional imaging: decreased
or increased activations in the sensorimotor and premotor cortex, and
disorganized somatotopic representation of body parts in the puta-
men.

Methods: 14 right-handed patients with unilateral writer’s cramp
were compared with 13 right-handed healthy volunteers using fMRI
at 1.5T. Subjects performed flexion/extension of right and left fingers
and toes as well as lip contraction [Delmaire et al, Neurology, 2005].
Spatial Independent Component Analysis was used to identify task-
related motor network maps from which we defined bilateral ROIs
(SMA, M1, putamen, and thalamus). HI was used to quantify func-
tional interactions within the motor network as well as within and
between hemispheres for each experimental condition. As a control
condition, we computed HI between regions of the visual network.

Results: In controls, there was no significant difference in HI in
the motor network for hand, lip or foot movements. In patients, total
and inter-hemispheric HI were significantly lower than in controls
when performing hand and foot movements. Contralateral intrahemi-
spheric HI significantly decreased in patients for both hand move-
ments. The decrease was specific to limb movements as no signifi-
cant difference was found between patients and controls for lip
movements and within the visual network. Note that no difference
between patients and controls was found in the motor network with
SPM’s GLM.
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FIG. 1 (Mo-72). Integration values for Right (right-pointing arrows)

and Left (left-pointing arrows) hand movements, for healthy volun-
teers and dystonic patients.
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FIG. 2 (Mo-72). Integration values for Right (right-pointing arrows)
and Left (left-pointing arrows) foot movements, for healthy volun-
teers and dystonic patients.

Conclusions: In patients, total, inter and contralateral hemispheric
integration for movements of both affected and non affected hands
were decreased. This suggests that information exchanges may be
altered within the cortico/sub-cortical motor network of patients with
writer’s cramp. These data fit well with previous functional imaging
studies that have demonstrated deficient activation of the primary
motor and premotor cortex within the affected and non affect limb
representation areas.

Mo-73

Secondary dopamine and serotonine deficiencies in children with
movement disorders

E. De Grandis, B. Perez-Duerias, M. Serrano, A. Ormazdbal,

R. Montero, E. Veneselli, R. Artuch, A. Garcia-Cazorla

(Esplugues, Barcelona, Spain)

Objective: We aimed to describe secondary neurotransmitter (NT)
abnormalities in pediatric patients with movement disorders (MD).

Background: MD are frequenly detected among children with
neurologic disorders (ND), regardless of etiology. Primary or second-
ary dopamine deficiencies in children may cause dopa-responsive
dystonia, rigid-akinetic syndrome and encephalopathy. Some evi-
dence also suggests a role for serotoninergic system in the production
of MD of basal ganglia origin. Homovanilic (HVA) and 5-hydroxyin-
doleacetic acid (5-HIAA) concentrations in CSF reflect serotonine
and dopamine turnover in the CNS.

Methods: NT metabolites in CSF of 191 patients (103 males, 88
females; mean age 3.5 years (SD 4.4y) range 1 month-20y) with ND
of diverse etiology were analyzed by reverse phase HPLC with elec-
trochemical detection. Reference values (RV) were established in a
comparison population. Biochemical and molecular analysis ruled out
a primary defect of NT. Chi-Square test was applied to search for
the association between abnormal NT metabolites, age at lumbar
punction, type of MD and MRI abnormalities.

Results: Ninety children (47%) showed MD (dystonia 37, tremor
14, chorea 11, myoclonus 14, rigid akinetic syndrome 2, complex
dyskinesias 12). Basal ganglia lesions on MRI (23/170) were more
frequently dectected in children with MD, especially in those with
chorea and dystonia (x> 8.8, p=0.003). HVA and HIAA concentra-
tions below our RV were detected in 35 and 42 children, respec-
tively. Dopamine deficiency was detected in all age groups, whereas
HIAA deficiency was more frequent in children above one year age
(%> 5.6, p=0.018). In infants, HVA deficiency was associated with
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MD, especially choreo-dystonia (4.6, p=0.031), and basal ganglia
abnormalities (x> 9.9, p=0.002). These infants were mostly affected
by genetic encephalopaties.

Conclusions: Secondary abnormalities of biogenic amines are
detected in 20% of children with MD. Infants with genetic encepha-
lopaties manifesting choreo-dystonia and basal ganglia abnormalities
are at high risk of developing secondary dopamine deficiency. Treat-
ment of these patients with levodopa might be considered in order to
improve their motor disturbances.

Mo-399

To report two patients with Parkinson’s disease and severe
lateral trunk flexion with varying response to treatment

P. Agarwal, A.F. Griffith, M. Borromeo-Wesner

(Kirkland, Washington)

Objective: To report treatment outcomes of two patients with Par-
kinson’s disease and lateral flexion of spine.

Background: Lateral flexion of the spine may be seen in Parkin-
son’s disease. The clinical characteristics of lateral flexion in Parkin-
son’s disease vary. Clinically this has been classified into two types,
the chronic and subchronic types. The chronic type of lateral flexion
in PD appears subclinically and worsens, with progression of the dis-
ease. Flexion is towards the more affected side. The subchronic type
of lateral flexion in PD develops subacutely and worsens rapidly
over several months.

Methods: Retrospective chart review revealed two patients with
Parkinson’s disease and lateral flexion of spine.

Results: 65 year old female patient with Parkinson’s disease
developed after 6 years severe backpain and inability to stand
straight. Over the months this was slowly progressive. At time of ex-
amination when she stood up she was stooped forward but on lying
down she could completely straighten her back. On examination she
had kyphoscoliosis of the spine. Though her other PD symptoms
were levodopa responsive, her kyphoscoliosis was unresponsive to
levodopa, amantadine, baclofen and muscle relaxants. She had mod-
est posture improvement and significant pain relief with botulinum
toxin injections to her paraspinal muscles. 73 year old patient with
Parkinson’s disease, diagnosed eight years ago, avid hiker and out-
doorsman, who developed axial dystonia with acute worsening during
a hike, associated with left lower back pain and bruising. He was
able to sit upright, but on walking he leaned progressively to the
right. The axial dystonia was levodopa-unresponsive. Physical ther-
apy and a series of botulinum toxin injections to paraspinal muscles
were ineffective. He underwent bilateral GPi DBS, with some
improvement in motor symptoms after second programming session,
but minimal change in posture. Programming is ongoing at this
point.

Conclusions: Lateral flexion of the spine can be a severe compli-
cation of Parkinson’s disease, significantly affecting quality of life.
Although patients may respond to levodopa, botulinum toxin injec-
tions, and deep brain stimulation, others may be poorly responsive.
Further research is needed to elucidate what clinical features may
best respond to therapies.

Mo-400

Paroxymal nonkinesigenic dyskinesia: A case report
M.H. Sorgun, S. Erdogan, C. Yucesan, N. Mutluer, C.M. Akbostanci
(Ankara, Turkey)

Objective: We describe a woman who had paroxysmal nonkinesi-
genic dyskinesia with an infarct in the nucleus lentiformis and cauda-
tus.

Background: Paroxysmal nonkinesigenic dyskinesia (PNKD) is a
rare disorder characterized by episodic hyperkinetic movement
attacks. PNKD is usually inherited as an autosomal dominant trait.
The most common cause of secondary PNKD is multiple sclerosis.



However, PKND has been reported in hypoglisemia, thyrotoxicosis,
hypoparatroidism, inherited biopterin syntehesis defect, head injury.

Methods: In this report, we describe a woman with 45-year his-
tory of short-lasting paroxysmal nonkinesigenic dyskinesia. The epi-
sodes occurred 5 to 50 times per day, lasted from 10 to 30 minutes,
and were not suppressed with sleep.

Results: EEG was normal. Neuroimaging studies showed an
infarct in the nucleus lentiformis and caudatus. She have factor V
Leiden mutation and responded well to carbamazepine (800 mg/d).

FIG. 1 (Mo-400).

FIG. 2 (Mo-400).
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Conclusions: This case shows that ischemic stroke in the nucleus
lentiformis and caudatus may have a causal relationship with
PNKD. In other reports, neuroimaging studies showed lesions in the
basal ganglia.

Mo-401

Dystonic features in adult sporadic tremor dominant Parkinson’s
disease: A case series

N.N.P.S. Bajaj, V.K. Gontu, J. Birchall, D.G. Grosset, AJ. Lees
(Nottingham, United Kingdom)

Objective: To study the presence of dystonia in adult onset, spo-
radic PD in the dopaminergic drug naive state.

Background: Dystonia and parkinsonism can co-exist in both
genetic and acquired dystonic syndromes. Genetic dystonia-parkin-
sonism is seen in X-linked dystonia-parkinsonism (Lubag)(DYT3),
Dopa responsive dystonia (DRD- Segawa’s syndrome)(DYTS5), and
Rapid onset dystonia-parkinonism (DYT12). Acquired dystonic syn-
dromes can also feature parkinsonism e.g. neuroacanthocytosis, Hal-
lervorden-Spatz, Fahr’s disease, Mcleod’s syndrome. FP-CIT scans in
genetic forms of dystonia are generally normal. Dystonia may also
be a feature of idiopathic or genetic Parkinson’s disease (PD), the
latter seen in parkin or PINK1 genetic variants, usually of childhood
onset. In adult onset sporadic PD, dystonia is usually attributed to
dopaminergic drug therapy. The occurrence of dystonic features in
tremor dominant PD (TDPD) has particular diagnostic implications
for differentiating these patients from patients with dystonic tremor
where parkinsonian features can co-exist.

Methods: Video analysis of a case series of TDPD patients not
previously exposed to dopaminergic therapy where dystonic features
were noted from the outset. Patients were recruited prospectively as
part of a study on patients featuring postural tremor with parkinson-
ism. Diagnosis of TDPD was based in all patients on FP-CIT scan,
subsequent response to dopaminergic therapy and long term follow
up.
Results: 10 cases of adult onset, drug naive PD patients with dys-
tonic features are described. The diagnosis of PD was made in all
cases on the basis of an abnormal FP-CIT scan, appropriate subse-
quent response to dopaminergic therapy and long term follow up
over an average period of 18.3 months (SD 15.6) Dystonic features
notes in this series included dystonic posturing of limbs (4), torticol-
lis (1) and retrocollis (1) and thumb hyperextension (4). Average age
of onset was 64.8 yrs (SD 7.3).

Conclusions: Dystonic features can be seen in adult onset, spo-
radic TDPD in the dopa naive state. This can make differentiation
from dystonic tremor difficult and may limit the specificity of dys-
tonic features as a differentiating sign between dystonic tremor and
TDPD patients. Whether dystonia in idiopathic PD patients defines a
further subset of PD remains to be determined.

Mo-402

Can handwriting distinguish dystonic pseudoparkinsonism from
Parkinson’s disease?

N.P.S. Bajaj, V.K. Gontu, J. Birchall, J. Patterson, D.G. Grosset,
A.J. Lees (Nottingham, United Kingdom)

Objective: To distinguish dystonic pseudoparkinsonism from Par-
kinson’s disease using handwriting samples.

Background: Patients with dystonic tremor are one of the causes
of SWEDD (subjects with scans without evidence of dopaminergic
deficit). Differentiating these cases clinically from PD can be chal-
lenging. Micrographia is a well reported feature of PD. Dystonic
tremor to date has not been associated with any particular handwrit-
ing pattern.

Methods: Handwriting samples (Archimedes spiral, line drawing
and standard sentence) were collected prospectively as part of a lon-
ger term study on the differential assessment of tremulous patients
with parkinsonism. All of these patients had a working clinical diag-
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nosis based on FP-CIT scan, long term clinical follow-up and
response to dopaminergic agents. The handwriting samples of 8
tremor dominant PD (TDPD) and 20 dystonic SWEDD patients were
assessed by three clinical reviewers blinded to the operational diag-
nosis and to any historical information on the patients. Reviewers
were asked to give a diagnosis of PD, dystonic tremor, essential
tremor or other on the handwriting samples.

Results: Of the 8 known TDPD patients, micrographia was identi-
fied by all three reviewers in 1 case, by two reviewers in 2 cases and
by one reviewer only in 2 cases. 3 remaining cases of TDPD were not
thought to have micrographia by any of the reviewers. False negative
and positive rates for the diagnosis of PD based on micrographia were
calculated for each reviewer and then averaged to determine an overall
specificity and sensitivity for micrographia as a marker for PD in this
study. Eight of the 20 dystonic tremor cases (40%) were noted to have
large lettered, jerky, “childish” handwriting.

Table (Mo-402). Overall analysis from 3 reviewers

False Negatives  False Positives Sensitivity Specificity
Reviewer 1 62.5 35 37.5 65
Reviewer 2 37.5 55 62.5 40
Reviewer 3 87.5 25 12.5 75
Average 62.5 38.3 37.5 63.3

Conclusions: In this study, micrographia as a means of diagnosing
PD on a blinded handwriting sample showed a specificity of 63.3%
and a sensitivity of 37.5%. The finding of large amplitude, childish
handwriting in the dystonic tremor cases is worthy of further study.

Mo-403

Overall clinical efficacy and overall tolerability of NT 201;
botulinum neurotoxin free from complexing proteins)
R. Benecke, S. Grafe, I. Sassin, G. Comes (Rostock, Germany)

Objective: Assessment of the overall clinical efficacy and toler-
ability of NT 201; Merz Pharmaceuticals, Germany). Additionally,
the safety after the introduction of NT 201 into the European, Middle
and Latin American markets is evaluated.

Background: NT 201 is a botulinum neurotoxin type A free from
complexing proteins. NT 201 has not been associated with formation
of neutralizing antibodies in animal models in contrast to another
commercially available product”.

Methods: Efficacy in focal dystonia was analyzed on the pooled
data from 2 pivotal clinical trials in blepharospasm and cervical dys-
tonia (343 NT 201 patients; 340 BTXCo" patients) and 1 post-stroke
spasticity trial (73 NT 201 patients and 75 placebo patients). For the
safety analyses, 6 clinical trials (blepharospasm, cervical dystonia,
and upper limb spasticity) have been included (n=539 NT 201,
n=442 BTXCo and n=75 placebo subjects). For the post-launch
evaluation spontaneously reported adverse events were analyzed.

Results: In the randomized, active-controlled, double-blind studies
in focal dystonia NT 201 and one other Botulinum toxin (BTXCo)
have been used with a dose ratio of 1:1. The results demonstrate
equivalent efficacy between the NT 201 and BTXCo. Onset, waning,
and duration of effect were comparable. These findings have been
confirmed by the Physician’s Global Impression of Efficacy: 70.6%
of BTXCo patients and 71.8% of the NT 201 patients were rated as
“good” or “very good”. Additionally, in the placebo-controlled spas-
ticity trial 62% of the caregivers rated the efficacy as good or very
good compared to placebo (33%). 26.7% of patients in the NT 201
group, 26.0% in the BTXCo group, and 22.7% in the placebo group
reported an adverse event. There were no clinically relevant differen-
ces between the two active treatment groups in the focal dystonia tri-
als and between NT 201 and placebo in the post-stroke spasticity
trial concerning safety aspects. All adverse reactions were either al-
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ready known and/or were considered by the physician unlikely to be
related to NT 201. More than 67,000 patients have been treated so
far and no new safety concerns have been reported.

Conclusions: These analyses demonstrate that NT 201 is effica-
cious and well-tolerated for the treatment of focal dystonia and post-
stroke spasticity. ~ BTXCo (Allergan, USA).

Mo-404

The thalamus revisited — A suitable target for deep brain
stimulation in myoclonus dystonia

H.-H. Capelle, C. Blahak, C. Schrader, T. Kinfe, H. Baezner,

J.K. Krauss (Hannover, Germany)

Objective: To evaluate the most effective target by bifocal (pal-
lidal and thalamic) deep brain stimulation (DBS) in a patient with
myoclonus dystonia.

Background: The globus pallidus internus (GPi) has been estab-
lished as the target of choice especially in DBS for primary forms of
dystonia. Also, in myoclonus-dystonia the GPi has become the com-
mon target, nowadays. However, in earlier studies the nucleus ventra-
lis intermedius thalami (Vim) was shown to be an option, in particu-
lar to treat the disabling myoclonic jerks.

Methods: A 34-year-old woman suffered since four years of myo-
clonic jerks involving the head and the upper extremities. She also
presented with cervical dystonia and dystonic movements of both
arms. She was diagnosed having segmental myoclonus-dystonia.
Conservative treatment with propanolol, tiapridex, dopamine, trihexy-
phenidyl, cabergolin and clonazepam was uneffective especially for
the myoclonic jerks. Also botulinum toxin injections did not show
beneficial effects. Therefore, she was scheduled to undergo bifocal
CT-stereotacic implantation of quadripolar DBS electrodes (3387,
Medtronic) into the posteroventro lateral GPi and the Vim under
local anaesthesia. The pallidal target was refined by intraoperative
microelectrode recordings. The preoperative BFM motor and disabil-
ity scores were 15 and 7, respectively.

Results: There were no surgically related complications. Postoper-
atively, extensive testing for alternative stimulation via the four
externalized electrodes was performed. While on thalamic stimulation
the patient experienced clearly a more pronounced effect for the
myoclonic symptoms than with GPi stimulation. All four electrodes
were connected via a y-switch to two IPGs (Soletra), while thalamic
stimulation was switched on for chronic stimulation. In the follow-up
there was an improvement in the BFM motor score by 60% at 6
months. In particular, the myoclonic jerks abated completely. The
BFM disability score was improved by 67% at 6 months follow-up.

Conclusions: Although the GPi has been addressed as the target
of choice for dystonia, thalamic Vim should not be forgotten. It may
provide a more pronounced effect in case of refractory myoclonus-
dystonia. Bifocal deep brain stimulation is an elegant method to
determine the most beneficial target in those patients.

Mo-405

SPECT with dopamine transporter-specific radiotracer '*I-FP-
CIT in benign essential blepharospasm

F. Roselli, N.M. Pisciotta, D. Liuzzi, D. Martino, P. Livrea,

G. Rubini, A. Berardelli, G. Defazio (Bari, Italy)

Objective: To explore by '’I-FP-CIT SPECT the possibility of a
hypodopaminergic status in BSP.

Background: Several lines of evidence raised the possibility that
the nigro-striatal dopamine system contributes to the pathophysiology
of primary BSP. In fact, BSP patients show an enhanced excitability
of the trigeminal blink reflex circuit which is under dopaminergic
control. Furthermore, in an animal model partial nigro-striatal dopa-
mine depletion and weakening of the orbicularis oculi muscle may
act synergistically on trigeminal sensory-motor blink reflex circuits
initiating BSP.



Methods: Five consecutive patients suffering from primary BSP
displaying normal MRI scan and botulinum-toxin were recruited,
along with 8 PD patients and 11 age-matched ET patients. A stand-
ard protocol for '**I-FP-cit SPECT imaging was adopted.

Results: As compared to ET, BSP patients showed non significant
average 5% Putamen/Occipital reduction (range O to -11%) and 3%
Caudate/Occipital increase (range +10 to -6%), whereas significant
47% Putamen/Occipital and 42% Caudate/Occipital decreases were
found on average in PD patients. The side to side differences of
Putamen/Occipital ratio were lower in ET and BSP groups than in
PD patients (0.28%0.15 vs. 0.3+0.2 vs. 0.49*0.17; PD different
from the other groups, p<0.05). Similar findings were obtained when
assessing Caudate/Occipital uptake.

Conclusions: we found that DAT level was normal in the BSP
patients reported in the present study. These findings do not support
a hypodopaminergic dysfunction involving presynaptic mechanisms
in primary BSP. However, we cannot fully exclude the possibility
that our patients could develop striatal dopamine decline and PD
symptoms in the future.

Mo-406

Occupational focal dystonia and thalamic injury
M.J.M.J. Gallardo, S.S. Carrasco, R.R. Ibatiez, J.J. Vaamonde
(Ciudad Real, Spain)

Objective: A thalamic injury can produce an occupational focal
dystonia related to a very specific task.

Background: Several authors have reviewed the involuntary
movements induced by thalamic injuries

Methods: We report a 20 years old left-handed man, whom, sev-
eral months before the consultation, develops an abnormal position
with forced extension of left wrist and external rotation of the hand,
when painting and performing reiterative flexo-extension movements
of the wrist. The exploration only shows a mild claudication of supe-
rior left extremity when Barré maneuver is performed.

Results: In the cranial RM appears a 14 mm image in right thala-
mus, that shows a heterogeneous intensity in all sequences per-
formed, with a loss of signal in sequences T2 that suggests a caver-
nomatous injury.

Conclusions: Several authors have reviewed the involuntary move-
ments induced by thalamic injuries. The present case illustrates the pe-
culiarity of a thalamic injury that produces an occupational focal dysto-
nia related to a very specific task, the repetitive flexo-extension of the
wrist when painting. The basal ganglia- thalamus -cortex circuit seems
to be the anatomical substrate of dystonia even the physiopathology of
his type of movement disorder is not known exactly.

Tu-47

Postural stability in cervical dystonia and the effect of botulinum
toxin
M. Demirkiran, T. Demir, S. Bicakci, H. Bozdemir (Adana, Turkey)

Objective: To determine (1) whether cervical dystonia affects
static balance and (2) the effects of botulinum toxin injection on
static balance in patients with cervical dystonia.

Background: Cervical dystonia results from involuntary contrac-
tion of neck muscles leading to abnormal postures of the head. There
are very few studies regarding the relation between cervical dystonia
and postural stability, and the effects of botulinum toxin on static
balance.

Methods: Nine patients with cervical dystonia and 12 age, sex
and weight-matched healthy controls were included in this study. All
subjects were evaluated with eyes open, eyes closed, head turn to
right, head turn to left, and tandem on a static posturography force
platform. Dystonia severity was assessed by TWSTRS scale. Evalua-
tions of the patients were repeated 6 weeks after the injection.

Results: All postural stability measurements of the patienst were
higher than the controls but none reached statistical significance with
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eyes open and eyes closed. Posturographic analysis during tandem
test showed that patients with cervical dystonia had statistically
higher values in all parameters of static balance (p<0.001). When
the effects of botulinum toxin injection were evaluated, a significant
decrease was found only in all parameters (except lateral sway) of
tandem test.

Conclusions: Several previous studies failed to show abnormalities
of static posturography in cervical dystonia compared with healthy
controls. Although the number of cases in this study are few to draw
conclusions, this preliminary data suggests that patients with cervical
dystonia display static balance problems, if their area of stance
decreases. Another important suggestion is that botulinum toxin
injections help them not only with their head-neck posture, but also
improve their balance.

Tu-48

Mapping muscle contraction patterns in rotatory cervical
dystonia by multiple simultaneous paired intramuscular EMG
R.N. Dille, D.D. Duane (Scottsdale, Arizona)

Objective: To determine in rotatory cervical dystonia (RCD) the
pattern of muscle involvement utilizing simultaneous paired intra-
muscular EMG.

Methods: Retrospective analysis of 57 patient charts (Arizona
Dystonia Institute) evaluated between March 2002 and December
2008 undergoing dual channel EMG (TECA Neurostar, concentric
needle electrodes) of at least 6 pairs of paracervical muscles (Sterno-
cleidomastoid- SCM, Scalene complex -Scal, Splenius Capitis— Sp
Cap, Oblique Capitis Inferior- OCI, Trapezius- Trap, Levator Scapu-
lae- Lev Scap). Excluded were patients with prior cervical spine or
nerve root surgery, anterocollis, > mild retrocollis, or only slight
rotational torticollis. Laterocollis was recorded as ipsi- or contralat-
eral to direction of rotation. Classification was made by Toronto
Western Spasmodic Torticollis Scale (TWSTRS) and photo/video
imaging. TWSTRS and EMGs were conducted by the same examiner
(DDD) with patients in a seated upright posture, non-resistant to dys-
tonic contraction.

Results: 26 patients met the above criteria: 20 female, 6 male;
mean age 63 years (range 35-84); mean duration of symptoms 18
years (range 2-39). Laterocollis ipsilateral to RCD, N=17, 15 female;
contralateral to RCD, N=9, 5 female. Mean TWSTRS severity 22/35
(range 15-30); mean TWSTRS pain 13/20 (range 0-20). Muscle pat-
tern in RCD: EMG scores were normalized for each patient and
expressed as a percentage for each muscle. R/L muscles are given as
ipsi- or contralateral to direction of rotation. Muscles contributing
>10% of total muscle activity: Contralateral Laterocollis: Ipsi— Sp
Cap & OCI, Contra- SCM, Trap, Sp Cap, +/- Scal; additionally
active, Ipsi— Trap N=5, Lev scap N=2; Contra— OCI N=5. Ipsilat-
eral Laterocollis: Ipsi- Sp Cap, OCI, Scal; Contra- Sp Cap, +/-
SCM; additionally active, Ipsi- Trap N=7, SCM N=6; Contra- OCI
& Trap N=5.

Conclusions: Muscle involvement in RCD is always bilateral,
involves at least 5 muscles, and although similarity in patterns occur,
variability between patients is common and influenced in part by the
direction of laterocollis. Antecedent knowledge of the pattern of mus-
cle involvement in individual patients should initially influence
amount/site of botulinum toxin injection or may optimize treatment
outcomes for otherwise suboptimal responder