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Effect of endocannabinoids on [3H]-gaba uptake in rat
globus palllidus – relevance to Parkinson’s disease
K. Venderova1, T. M. Brown2, J. M. Brotchie2, E. Ruzicka3, 
P. Visnovsky1

1Faculty of Pharmacy, Charles University, Hradec Kralove,
CZECH REPUBLIC, 2School of Biological Sciences,
University of Manchester, Manchester, UNITED KINGDOM,
31st Medical Faculty, Charles University, Prague, CZECH
REPUBLIC

Globus pallidus is one of the major constituent nuclei of the
basal ganglia. Within the globus pallidus, there is a high densi-
ty of CB1 cannabinoid receptors and high levels of endocanna-
binoids. To date, three endocannabinoids have been identified:
anandamide 2-arachidonyl glycerol (2-AG), and noladin ether.
In the globus pallidus, CB1 receptors are localized presynapti-
cally on GABAergic neurons. Activation of CB1 receptors is
believed to result in inhibition of GABA release. We focused on
the influence of endocannabinoids on GABA uptake in freshly
isolated rat globus pallidus slices. Following incubation with 
2-AG (1 microM and 3 microM), we observed a 40%, and 30%
increase respectively in [3H]-GABA uptake (p<0.05, one-way
ANOVA and Turkey’s post test). When incubated with noladin
ether (1 microM), an increase of 57% was observed (p<0.001).
The effects of 2-AG were reversed by the CB1 receptor antago-
nist AM 251 (1 microM), showing this mechanism is likely to
be CB1 receptor-mediated (p<0.05). In contrast, neither anan-
damide (0.1–10 microM) nor the synthetic CB1 receptor agonist
WIN 55,212-2 (1–100 microM) had significant effect on GABA
uptake compared to the vehicle. Experiments in animal models
of Parkinson’s disease suggest that the cannabinergic system
plays a role in the pathophysiology of Parkinson’s disease, our
results might help to explain the mechanism.
Supported by Charter 77 Foundation and FRVS Grant 2223/02.

P 2043
Sumanirole does not increase the incidence of 
somnolence as measured by the ESS
K. A. Selzer, K. Chapman, S. L. Simpson, M. Wang
Pharmacia Corporation, Kalamazoo, MI, USA

Introduction Sumanirole is a new dopamine agonist specific
for the D2 receptor. Dopamine agonists are known to cause
somnolence with rates ranging from 20% to 40% in clinical 
trials. The Epworth Sleepiness Scale (ESS) was more precise
than adverse event (AE) reporting and was used to assess somn-
olence with sumanirole.
Methods Somnolence was evaluated in 2 double-blind, rando-
mised, placebo-controlled studies. Both studies had 7-week
escalation and 4-week maintenance phases. Early disease pa-
tients (Hoehn & Yahr I–III, no levodopa, sumanirole n=78, pla-
cebo n=68) were titrated to a fixed dose (0, 2, 8, 24, or 48
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mg/day). Advanced disease patients (Hoehn & Yahr II–IV, on
levodopa, sumanirole n=125, placebo n=132) were titrated to
their optimum dose (1, 2, 4, 8, 16, 24, 32, 48 mg/day, flexible
dose study).
Results In early disease, the percentage of patients whose ESS
scores were ≥15 (marked drowsiness) at the optimum dose (8
mg/day) were comparable to placebo (0% sumanirole vs 1.5%
placebo). The frequency of somnolence reported as an AE was
9.8% at 8 mg/day vs 8.2% in the placebo group. In advanced
disease, the percentage of ESS scores ≥15 were comparable to
placebo (4.0% sumanirole vs 4.5% placebo). The frequency of
patient-reported somnolence as an AE was 5% vs 1.4% with
placebo.
Conclusions The incidence of somnolence with sumanirole as
measured by the ESS was comparable to placebo. Patient-repor-
ted AE rates were much lower than those for other dopamine
agonists, suggesting that somnolence is not a major side effect
of sumanirole therapy.

P 2044
Sumanirole: a highly D2 selective dopamine receptor 
agonist with efficacy in animal models of Parkinson’s
disease 
R. B. McCall, N. Nichols, K. Svensson, R. Huff
Pharmacia, Kalamazoo, MI, USA

Introduction Dopamine (DA) agonists used to treat Parkinson’s
disease (PD) bind non-selectively at the D2, D3 and D4 recep-
tors. D3 and D4 receptors may contribute to the psychiatric
disturbances which accompany DA agonist and L-DOPA thera-
peutics. Eliminating D3 and D4 activating properties of DA
agonists could reduce the psychiatric and neurological side
effects in treating PD.
Methods Human D2, D3 or D4 receptors were expressed in
CHO cells and utilized in radioligand binding studies and cell
based intrinsic efficacy assays. In rats, 6-OH-dopamine 
(6-OHDA) solution was injected unilaterally into the substantia
nigra and tested 2-weeks post lesion. Three cynomolgus mon-
keys were treated with MPTP IV at different dosages until
variable, but stable, Parkinsonian features appeared.
Results The affinity of sumanirole for the D2 receptor is
9.0±1.0 nM. Unlike other dopamine agonists, the affinity of
sumanirole at D3, D4 and D1 receptors is at least 200-fold lower
than at D2 receptors. Sumanirole was a potent full agonist at the
D2 receptor but had no activity at D3 and D4 receptors. In 
6-OHDA lesioned rats, sumanirole produced a significant dose-
related increase in turning. Maximum efficacy of sumanirole
was 2.5 –5 fold greater than ropinirole, pramipexole, bromo-
criptine or pergolide. Sumanirole reduced the disability score in
MPTP monkeys.
Conclusions Sumanirole is the first highly selective D2-recep-
tor agonist developed for the treatment of PD. Clinical studies
to date suggest that the enhanced selectivity of sumanirole will
result in an improved side effect profile in Parkinson’s patients.

P 2045
The D2 Pharmacology of Sumanirole
R. B. McCall, M. Piercey, K. Svensson, V. Sethy
Pharmacia, Kalamazoo, MI, USA

Introduction Sumanirole is a highly D2 selective receptor 
agonist currently under development for the treatment of
Parkinson’s disease (PD). Unlike other dopamine (DA) ago-

nists, sumanirole binds selectively to the D2 receptor, exhibiting
at least 200-fold selectivity for the D2 receptor versus the D1,
D3 and D4 receptors. It is hypothesized that enhanced selectivi-
ty of sumanirole will reduce the psychiatric and neurological
side effects seen with non-selective agonists in treating PD. The
objective of this study is to detail the D2 agonist pharmacology
of sumanirole.
Methods The effects of sumanirole on substantia nigra DA neu-
ron firing were evaluated in anaesthetised rats. Sumanirole’s
effects on DA metabolism of rat substantia nigra and tuberoin-
fundibular DA neurons were evaluated. The effects of sumani-
role on rat striatal acetylcholine levels were determined.
Locomotor and behavioural effects of sumanirole were also stu-
died in rats.
Results Sumanirole inhibited the firing of DA neurons in sub-
stantia nigra pars compacta with an ED50 of 0.54 mg/kg, i.v.
and decreased DA synthesis and turnover. These effects were
blocked by haloperidol. Sumanirole dose-dependently increased
striatal acetylcholine levels. Like other DA agonists, sumani-
role suppressed exploratory behaviour and induced yawning in
the rat at low doses. Sumanirole produced profound locomotor
stimulation in habituated and reserpine-pretreated rats com-
pared to other DA agonists and was blocked by haloperidol.
Conclusions The D2 agonist properties of sumanirole are 
supported by the electrophysiological, biochemical and beha-
vioural effects of the drug. Sumanirole differentiated itself from
other agonists on the basis of its profound locomotor stimula-
tory effects.

P 2046
Neuroprotective effects of Sumanirole
R. B. McCall, V. Sethy, H. Wu, J. Oostveen, E. Hall
Pharmacia, Kalamazoo, MI, USA

Introduction Sumanirole is a highly D2 selective receptor 
agonist currently under development for the treatment of
Parkinson’s disease (PD). PD is characterized by a progressive
neurodegeneration of nigrastriatal dopamine neurons, in part
caused by oxidative stress. Pramipexole, a dopamine agonist
used in PD, has been shown to have neuroprotective properties.
Therefore, the objective of the present study was to determine if
sumanirole has neuroprotective properties in an animal model
of neurotoxicity.
Methods 3-acetylpyridine (3-AP), a nicotinamide antagonist, is
a potent rat neurotoxin. Sumanirole (1–20 mg/kg, PO) was
given either pre- or post 3-AP treatment and animals were sacri-
ficed 96 hours later. Neuronal cell counts were performed in the
inferior olive and cGMP, ATP and rotorod performance were
used as surrogate toxicity markers.
Results 3-AP treatment produced significant decreases in cere-
bellar cGMP and ATP, decrements in rotorod performance and
a significant decrease in inferior olive neurons. Sumanirole,
given either before or after 3-AP, significantly attenuated 3-AP
induced reductions in cGMP, ATP and rotorod performance in a
dose-related manner. Sumanirole also significantly reduced the
inferior olive neuronal cell loss produced by 3-AP. Pre-treat-
ment with raclopride did not block the neuroprotective effects of
sumanirole.
Conclusion Sumanirole has in vivo neuroprotective properties
that do not appear to be related to the compound’s D2 agonist
properties.
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P 2047
Non-compartmental pharmacokinetic (PK) analysis of
Sumanirole in Parkinson’s disease (PD) patients
G. A. D’Souza1, E. Didier1, B. J. Carel2, L. J. Schaaf2

1Pharmacia Corporation, High Wycombe, UNITED 
KINGDOM, 2Pharmacia Corporation, Kalamazoo, MI, USA

Introduction Sumanirole is a potent dopamine D2 selective
receptor agonist in development for treatment of PD. Because of
its receptor selectivity, sumanirole is predicted to have fewer
side effects than other dopaminergic agents. A double-blind,
placebo-controlled Phase II study was conducted to characte-
rize safety, efficacy and PK of sumanirole in patients with early
PD without levodopa.
Methods Following dose titration and a 4-week dose-mainten-
ance period with twice daily extended release oral doses of 2, 8,
24 and 48 mg/day sumanirole, 6 –9 blood samples/patient were
collected from 60 patients at extended-stay visits at the end of
dose escalation and dose maintenance (Weeks 8 and 11).
Sumanirole plasma concentrations were measured using a vali-
dated HPLC method. Data were analysed using Kinetica® and
non-compartmental analysis (NCA).
Results Trough concentrations and maximum concentrations
(Cmax) increased dose proportionally across the daily dose range
of 2– 48 mg. Time to Cmax was variable, ranging from 1– 8 h.
Mean AUC 1–12 h values of 49, 194, 539 and 1036 ng.h/mL at
2, 8, 24 and 48 mg/day showed dose proportional increases with
interindividual variability of 35– 64%. No change in PK para-
meters was seen at weeks 8 and 11, indicating no time-depen-
dent effect. AUC estimates using NCA were very similar (less
than 11% difference in means) to estimates made using a popu-
lation PK approach.
Conclusion Sumanirole pharmacokinetics in early PD patients
were dose proportional over a daily dose range of 2– 48 mg and
no time-dependent changes were observed.

P 2048
Novelty seeking in patients with Parkinson’s disease
O. Novakova1, M. Preiss2, J. Roth1, O. Vesela1, E. Ruzicka1

1Charles University, Movement Disorders Centre, Prague,
CZECH REPUBLIC, 2Charles University, Prague Psychiatric
Centre, Prague, CZECH REPUBLIC

Parkinson’s Disease (PD) is thought to be related to certain per-
sonality traits. It has been hypothesized that the dopaminergic
deficit of patients with PD is associated with a reduction in the
dopamine dependent personality dimension novelty seeking (1).
The aim of our study was to confirm the concept that novelty
seeking is reduced in patients with PD in comparison with other
neurological patients and healthy controls. We interviewed 37
patients with PD, 26 patients with essential tremor (ET) and 36
healthy persons. The Cloninger’s Temperament and Character
Inventory (TCI) was used as method for testing personality
dimensions. For statistical analysis, Kruskal-Wallis test was
used. Our results did not show difference in novelty seeking 
between patients with PD and healthy controls. Patients with PD
scored even higher in novelty seeking than patients with ET 
[H (df=2)=6.73; p<0.05]. We can conclude that our study did
not confirm previous findings (1) suggesting relation between
dopaminergic deficit of patients with PD and the personality
dimension novelty seeking.
References
Menza, MA et al.: Parkinson’s disease, personality, and dopa-
mine. J Neuropsychiatry Clin Neurosci 1990; 2:282–287.
Study support GAUK 41/00 and MSMT CEZ J13/98 11110001.

P 2049
Long-term outcomes of thalamic deep brain stimulation
for parkinsonian and essential tremor
M. Kronenbuerger1, W. Fogel2, M. Krause3, V. Tronnier4

1Neurology, Klinikum RWTH Aachen, Aachen, GERMANY,
2Neurology, Deutsche Klinik für Diagnostik, Wiesbaden, 
GERMANY, 3Neurology, University of Heidelberg, Heidelberg,
GERMANY, 4Neurosurgery, University of Heidelberg,
Heidelberg, GERMANY

Deep Brain Stimulation [DBS] of the thalamic Nucleus ventra-
lis intermedius [VIM] is a treatment for medically intractable
tremor. Little data is available about long-term outcomes.
Over the past 7 years, 18 patients with tremor dominant
Parkinson’s disease [tPD] and 15 patients with essential Tremor
[ET] obtained DBS-implants. 19 Patients were followed over 
5 years. Functional disability was evaluated through the score
“Activities of Daily Living”, from the “Clinical Rating Scale for
Tremor”. DBS efficacy on tremor was classified “no tremor”,
“tremor reduction”, or “no effect”.
Functional disability improved in tPD from 14+/–6 presurgery
to 9+/– 4 one year postsurgery, to 9+/–6 five years postsurgery;
in ET from 19+/–7 presurgery to 8+/–6 one year postsurgery, to
13+/–5 five years postsurgery. One year postsurgery 72% of
tPT and 47% of ET had no tremor, 27% of tPT and 52% of ET
had tremor reduction. Five years postsurgery 63% of tPD and
20% of ET had no tremor, 18% of tPD and 60% of ET had 
tremor reduction. DBS had no effect in 18% of tPD and 20% of
ET five years postsurgery. Patients with good outcomes had
moderate tremor, normal neuroimaging, and <500mg levo-
dopa/day presurgery.
VIM-DBS had good effects over the first year. This declined,
especially in ET. It is unclear if other DBS targets lead to better
long-term outcomes in ET. tPD patients requiring low doses 
of levodopa had good outcomes and may be considered for
VIM-DBS. Otherwise, DBS of the subthalamic nucleus is re-
commended as it improves most motor symptoms of PD.

P 2050
Pergolide can induce spontaneous penile erections 
and hypersexuality in patients treated for advanced, 
fluctuating Parkinson’s disease
P. Kanovsky1, M. Bares1, M. Pohanka2, I. Rektor1

1Masaryk University Brno, St. Anne Hospital, Brno, CZECH
REPUBLIC, 2Teaching Hospital Brno – Bohunice, Brno,
CZECH REPUBLIC

Pergolide has been repeatedly shown to be effective and safe tre-
atment in the advanced stage of Parkinson’s disease (PD). The
complex sexual dysfunction is usually one of the most disabling
problems of males suffering from this stage of disease. The
effect of dopamine replacement or dopaminergic stimulation on
sexual dysfunction in parkinsonian males has already been
examined and described in patients treated by L-DOPA or 
apomorphine, but not by peroral dopamine agonists.
The pergolide mesylate (Permax®) was introduced in 32 male
patients suffering from advanced, fluctuating PD, who reported
also sexual dysfunction. Seven of them (22%) reported impor-
tant changes of their sexual functions within several weeks of
treatment (mean 8, range 6 –12) with pergolide.
All these seven patients reported substantial improvement in
their motor status, together with relatively sudden onset of
hypersexuality. They all were hyperlibidinous, and they were
hyperactive in the sexual field asking for sexual intercourse
daily. They also reported extraordinarily frequent spontaneous
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penile erections, which were present every hour, and lasted
almost 30 minutes. The treatment in all patients was manipula-
ted to maintain the motor improvement, and to change the
hypersexual behaviour and suppress the spontaneous erections.
It seems that pergolide can impressively improve sexual func-
tions in patients with PD. In such cases, the introduction of per-
golide might be better choice than the treatment with Sildenafil
in younger male patients, who are particularly interested in
sexual activities also during the course of Parkinson’s disease.

P 2051
Clinical impact of diagnostic SPECT investigations with 
a dopamine reuptake ligand
A. Løkkegaard, L. M. Werdelin, L. Friberg
Bispebjerg Hospital, Copenhagen, DENMARK

The diagnosis of Parkinson’s disease is based on clinical fea-
tures with pathological verification. However, autopsy has been
found to confirm a specialist diagnosis in only about 75% of
cases. Especially early in the course of the disease, the clinical
diagnosis can be difficult.
Imaging of dopamine presynaptic transporters (DAT receptors)
has provided a possible diagnostic probe in the evaluation of
Parkinson’s disease. The cocaine analogue 123-I-ß-CIT is one
of several radioligands that have been developed for Single
Photon Emission Tomography (SPECT).
The purpose of this study has been to evaluate the impact of
123-I-ß-CIT SPECT on the management and diagnosis of pati-
ents with parkinsonism.
We have made a retrospective evaluation of the clinical records
of 90 consecutive patients referred to 123-I-ß-CIT SPECT from
the neurological department, Bispebjerg Hospital.
In 58 subjects the scans revealed altered tracer uptake consistent
with Parkinson’s disease, PSP and MSA. A significant change
in the management or treatment because of the scan was found
in 25 patients (28%). The sensitivity of the examination was
97% and the specificity 83%.
Conclusion A significant clinical impact of DAT receptor ima-
ging was found. DAT receptor imaging is a useful diagnostic
probe in patients with a possible diagnosis of parkinsonism.

P 2052
Hypothesis: Developmental form of parkinsonian 
syndrome
P. Riederer1, P. Foley2

1Clinical Neurochemistry and NPF Center of Excellence,
Department of Psychiatry, University of Würzburg, Würzburg,
GERMANY, 2Clinical Neurochemistry, Department of
Psychiatry & Institute for the History of Medicine, University
of Würzburg, Würzburg, GERMANY

Despite intensive research, the aetiology of “idiopathic”
Parkinson’s disease remains unresolved. It has been suggested
that certain apparently innocuous viral infections may elicit in
the medium to longer-term neurological deficits; conversely,
parkinsonism is among the neurological consequences which
can follow viral or bacterial encephalitis. It is especially in-
teresting that many viruses associated with encephalitis exhibit
a predilection for the extrapyramidal system. Further, the peri-
natal period is recognized as critical in the normal development

of specific brain regions; exposure to viral infection or other
environmental stressors during this period is associated with
abnormalities at both the structural and biochemical levels.
Specific consequences of such exposure reflect interactions 
between individual genetic susceptibility, relative vulnerabili-
ties of particular brain regions and the developmental stage at
which exposure occurred. Behavioural syndromes reported 
in children exhibiting early life post-infection neurological
damage are generally characterized by relative hyperactivity.
Children exhibiting reduced motor activity, however, might not
attract the same attention, as their behaviour would not be regar-
ded as problematic from a pedagogic point of view; Huffmann
(1968) described, for instance, a “defect syndrome” in post-
encephalitic children characterized by “generally friendly, co-
operative, attentive individuals, who fitted well into their home
environment.” Further, Widhalm (1985) reported a hypokine-
tic/parkinsonoid syndrome in children who had experienced
overt problems in utero. We propose that such a syndrome in
individuals less than twenty years of age may represent a deve-
lopmental form of parkinsonism attributable to environmental
and genetic factors, and that its incidence is underestimated due
to greater community concern with overactive children.

P 2053
Expression of glutathione-S-transferases in blood of
Parkinson’s disease patients
M. Kuzma1,2, B. Kazmierczak3, E. Usarek3, Z. Jamrozik2, 
A. Baranczyk-Kuzma3

1Postgraduate School of Molecular Medicine, Warsaw,
POLAND, 2Department of Neurology, Medical University of
Warsaw, Warsaw, POLAND, 3Chair and Department of
Biochemistry, Medical University of Warsaw, Warsaw,
POLAND

Despite extensive research, the aetiology of Parkinson’s disease
(PD) remains unknown and pathogenesis poorly understood.
The key pathologic characteristic of PD is a degeneration of the
nigrostriatal tract. Among many factors believed to be respon-
sible for the development of PD, there are the oxidative stress
and environmental toxins. Glutathione-S-transferases (GST, EC
2.5.1.18) are the most important detoxification enzymes that
inactivate a large variety of compounds including organic pero-
xides. The aim of the present work was to examine the expres-
sion of GST isoforms in PD. Studies were conducted on serum
and peripheral blood mononuclear cells (PBMC) obtained from
blood of PD patients treated with levodopa and dopamine ago-
nists and of healthy blood donors (controls). 
Results There was no significant difference in serum GST
activity between the group of PD patients (n=40) and the age-
matched healthy blood donors (n=30). Western blot analysis
revealed increased levels of GST mu and alpha in serum of PD
patients but decreased level of the main isoform, GST pi, in
both serum and PBMC. RT-PCR demonstrated higher ex-
pression of GST mu (4 and 5), alpha and pi in PBMC when
compared to controls. The results were statistically significant. 
Conclusion Overexpression of GST mu and alpha may be a 
physiological response to toxic compounds, including radical
oxygen species, formed in Parkinson’s disease. The increased
expression of GST pi mRNA, not accompanied by the rise of
the protein level, may be explained by altered protein transla-
tion or increased protein turnover.
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P 2054
Peripheral markers of apoptosis in Parkinson’s disease:
the effect of dopaminergic drugs.
F. Blandini1, M. Cosentino2, A. Mangiagalli1, F. Marino2, 
A. Samuele1, E. Rasini2, R. Fancellu1,2, E. Martignoni3, 
G. Riboldazzi2, D. Calandrella2, G. M. Frigo4, G. Nappi5,1

1IRCCS “C. Mondino”, Pavia, ITALY, 2University of Insubria,
Varese, ITALY, 3University of Piemonte Orientale 
“A. Avogadro”, Novara, ITALY, 4University of Pavia, Pavia,
ITALY, 5University "La Sapienza", Rome, ITALY

Apoptosis may play a central role in the neurodegenerative pro-
cess of Parkinson’s disease (PD). Experimental studies have
suggested that L-DOPA, still the first choice therapy for the
disease, may have pro-apoptotic effects, as a result of its oxi-
dant properties. Conversely, dopamine agonists – which are now 
currently used for PD treatment, mainly as adjunct the-
rapy – have shown neuroprotective effects. In this study, we
investigated pro- and anti-apoptotic proteins in peripheral blood
lymphocytes of PD patients under therapy with L-DOPA – alone
or in association with dopamine agonists – and age-matched
controls. We measured activity of caspase-3 (activator of the
apoptotic cascade), levels of anti-apoptotic protein Bcl-2 and
expression of the peripheral benzodiazepine receptor (PBR),
which is thought to represent the intra-cellular binding site for
Bcl-2; we also measured lymphocyte levels of anti-oxidant
enzyme superoxide dismutase (Cu/Zn SOD). PD patients 
showed higher caspase-3 activity and lower levels of Bcl-2,
compared to controls. Significant differences were observed
between the two groups of PD patients, with patients under tre-
atment with L-DOPA plus dopamine agonists showing lower
levels of caspase-3 activity and Bcl-2 than patients taking 
L-DOPA alone. PD patients showed increased PBR expression,
compared to controls, with the patients under treatment with
dopamine agonists showing the highest values. In addition, pa-
tients treated with L-DOPA alone showed marked increase in
Cu/Zn SOD levels. In conclusion, PD patients showed increased
expression of peripheral pro-apoptotic markers, compared to
healthy subjects. This condition was partially counteracted by
the presence of dopamine agonists in the therapeutic regimen.

P 2055
FP-CIT (DaTSCAN) SPECT in the differential diagnosis of
parkinsonism, a study of 25 cases
J. Vaamonde, R. Ibáñez, A. Soriano
Nuestra Señora Alarcos, Ciudad Real, SPAIN

Introduction Separating parkinsonian syndromes, using clini-
cal criteria alone, can be difficult. In other way, discrimination
of parkinsonian syndromes is important in view of differences
in prognosis and therapy, but structural imaging (CT, MRI) is of
limited value for differentiating parkinsonian syndromes. We
report I-FP-CIT (DaT SCAN) SPECT studies of the presynap-
tic nigrostriatal dopaminergic neurons, in patients with parkin-
sonism of different aetiology.
Patients and method 25 parkinsonian patients were selected on
the basis of bradykinesia, rigidity or tremor. 
Results A – Tremor was the principal symptom of 10 patients.
The study was normal in 6 patients and the diagnosis was essen-
tial tremor (ET). 4 patients had abnormal scans and treatment
with levodopa was initiated with good response. B – Multiple
system atrophy was the clinical diagnosis in 5 cases. DaTSCAN
was normal in 3 of them and pathological in 2 cases, these 2
patients improved with levodopa. C – 6 patients showed parkin-

sonism and vascular lesions in the TAC, DaTSCAN was normal
in 4 patients (vascular parkinsonism) and pathological in 2
(Parkinson’s disease and vascular lesions). D – Depression had
been the clinical diag-nosis in 4 patients. Abnormal and asym-
metrical DaTSCAN SPECT imaging changed the diagnosis to
early Parkinson’s disease.
Discussion I-FJP-CIT SPECT imaging has utility in the diag-
nosis in patients with parkinsonism and differentiating them
from ET. In Multiple System atrophy is not clear whether it is
possible to make a distinction in individual cases on the basis of
the results of imaging studies of the nigrostriatal pathway alone.
DaTSCAN in vascular parkinsonism revealed conflicting
results.

P 2056
DaTSCAN in differential diagnosis of parkinsonian 
syndromes
K. Zarubova1, E. Ruzicka2, J. Roth2, K. Kupka3, H. Krizova3, 
O. Lang3, M. Bojar1

1Dept. of Neurology, Motol Hospital, Prague, CZECH 
REPUBLIC, 2Charles University, Movement Disorders Centre,
Prague, CZECH REPUBLIC, 3Charles University, Dept. of
Nuclear Medicine, Prague, CZECH REPUBLIC

Parkinson’s disease (PD) is characterised by the loss of dopa-
minergic neurons in the substantia nigra and decreased dopa-
mine in the striatum. Usually, the diagnosis of PD can be based
on the presence of cardinal clinical signs and the response to
dopaminergic treatment. In cases presenting with unusual com-
binations of signs or unclear treatment response, dopamine
system can be visualised by DaTSCAN, a SPECT method based
on specific binding of FP-CIT, a cocaine analogue labelled by
123I, to presynaptic dopaminergic transporters. We investigated
21 patients (13 men, 8 women, mean age 53, range 36 –79).
After intravenous administration of FP-CIT, the distribution of
radioactivity in the brain was measured using gamma camera
with subsequent visual and semiquantitative evaluation. Based
on the results, the patients could be divided into following 
subgroups:
1) Patients without clear response to L-DOPA, showing on
DaTSCAN
a) unilateral deficit of radioactivity accumulation in the striatum
(9 subjects) – confirming the diagnosis of PD;
b) bilateral reduction of striatal binding (6 subjects) – reflecting
advanced PD or wider involvement of basal ganglia in other
neurodegenerative disorders;
c) bilaterally normal accumulation of radioactivity (2 subjects)
– excluding PD, e.g. in patients with essential tremor;
2) Patients with good clinical response to L-DOPA therapy 
showing bilateral deficit of radioactivity in the striatum (4 sub-
jects), confirming the diagnosis of PD.
In conclusion, DaTSCAN is a functional assessment of pre-
synaptic dopaminergic system improving the diagnostic accu-
racy of PD, especially in cases with uncertain response to dopa-
minergic therapy or with atypical clinical features.

P 2057
Clinical effects of increasing the daily Pergolide dose in
pre-treated patients with idiopathic Parkinson’s 
disease (PD)
H. P. Hundemer, S. Beyenburg, M. Rubin, J. Czekalla, 
M. Kluge, R. W. Dittmann
Lilly Deutschland GmbH, Bad Homburg, GERMANY
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Introduction Many PD patients are treated with suboptimal
doses of pergolide ranging from 0.75 to 1.25 mg/day. The pre-
sent study evaluates the efficacy and safety of a 0.5 mg pergo-
lide dose increase in PD patients.
Methods In this open label multicenter trial patients with a 
diagnosis of PD were pre-treated with stable doses of levodopa
and pergolide (range 0.75– 2mg/day). UPDRS Part III motor
score was at least 18. The daily pergolide dose was increased by
0.5 mg/day in two 0.25 mg steps over a 4-week period, daily
levodopa dose was kept stable. Primary efficacy measure was
the change in the UPDRS Part III score from baseline to end-
point after a total of 4 weeks. Other efficacy measures included
the UPDRS total score, CGI, and PGI.
Results Mean patient age was 64.5 years (females N=33, males
N=78). 96 patients completed the protocol. Mean pergolide
dose at baseline was 1.21±0.53 mg/day. The UPDRS total score
(baseline: 49.4±18.7; endpoint 37.1±19.6, p<0.01) and UPDRS
Part III score (baseline: 33.0±12.5; endpoint: 24.2±13.1,
p<0.01) significantly improved. Adverse events included 
dizziness, nausea, sweating, asthenia, and diarrhoea. No serious
adverse events were reported.
Conclusions Increasing the daily pergolide dose by 0.5 mg in
PD patients pre-treated with levodopa and low daily doses of
pergolide leads to significant improvements in PD symptoms as
measured by the UPDRS total score and UPDRS Part III motor
score. The dose increase appeared to be safe and well tolerated.

P 2058
Clinical criteria in the treatment of the Parkinson’s 
disease 
B. Schwartz1, C. Pantelie1, A. Schoenfeld2

1Clinical Practice, Duisburg, GERMANY, 2Dept. of 
Neurology II, University of Magdeburg, Magdeburg, 
GERMANY

The treatment of Parkinson’s disease (PD) with L-dopa has
revealed unfavourable effects 5–10 years after the beginning of
the therapy. This has led to the present criteria for treatment of
de novo patients with PD which mainly relay on the age, and
aim to delay the use of L-dopa as long as possible. In a retros-
pective study data of 155 patients with PD were analysed with
the goal of finding a clinical marker for the critical time point
when the administration of L-dopa turns to be necessary. We
presumed that this marker could be the clinical stage of PD. The
clinical stage was assessed using the Hoehn & Yahr (H&Y)
scale and the severity of the symptoms using the UPDRS. We
found no relationship between the age and the kind of the thera-
py (dopaminagonists vs. L-dopa) with regard to the clinical out-
come. However, a significant interaction was found between the
clinical stage and the UPDRS score on the one hand and the
therapy on the other. In the H&Y stages 1 to 2.5 the UPDRS
scores in patients treated only with dopaminagonists was lower
than in patients treated with L-dopa while in the H&Y stage and
up the UPDRS scores were lower in the patients treated only
with L-dopa. The results show that the clinical stage might be a
better criterion than the age to appraise the time point when 
L-dopa needs to be administrated in de novo patients with PD.

P 2059
Estimation of attentional resources in Parkinson’s disease
S. Hocherman1, R. J. Moont1, M. Schwartz2

1Faculty of Medicine, Technion Institute, Haifa, ISRAEL,
2Department of Neurology, Bnai Zion Medical Center, Haifa,
ISRAEL

Parkinson’s disease (PD) involves cognitive changes from its
early stages, which involve executive functions, and may in-
clude specific attentional impairments. We tested the attentional
capabilities of 26 early PD patients and 21 age-matched controls
with a new computer based visuo-motor-attention test (VMAT).
Testing included a baseline condition of tracking a 1cm circular
target that moved along a sinusoidal or a circular path on a com-
puter screen, by moving a cursor, using an unseen manipulan-
dum. The baseline condition was followed by several experi-
mental conditions in which various numbers of distractor targets
and/or distractor cursors interacted with the real target and 
cursor. The cost of having to cope with distraction was com-
puted by subtracting performance in the baseline condition from
that in the experimental conditions.
Baseline performance of the patients was significantly inferior
to controls. A significant decline in performance was found
with increasing distraction in both patients and controls.
However, distraction had a significantly greater effect on the
controls. Still, in the distracted conditions performance of the
patients was significantly worse than the controls. In fact, per-
formance of the controls under distraction was still better than
the baseline performance of the patients.
These results suggest that PD patients have low attentional
resources, which limits their baseline performance and there-
fore imposes a bottom effect on their performance.

P 2060
Rivastigmine is effective and well tolerated in the 
treatment of Parkinsonian psychosis of geriatric patients
C. Loos1, M. Wening2, C. Steinwachs2

1Klinikum Karlsbad-Langensteinbach, Karlsbad, GERMANY,
2Klinikum am Europakanal – Gerontopsychiatrie, Erlangen,
GERMANY

Introduction Cholinesterase inhibitors are established in the
treatment of Alzheimer’s disease. The usefulness in dementia
with Lewy bodies and in patients with dementia and Parkinson’s
disease (PD) is also reported. Deterioration of extrapyramidal
signs could not be found in those patients, although anticho-
linergics are effective in controlling motor symptoms in PD.
Elder PD-patients often experience hallucinations, associated
with cognitive impairment. Atypical neuroleptics do not ameli-
orate cognitive functions. Clinical experience suggests that
anticholinergics have to be discontinued at first, if psychosis
appears. Today, the use of anticholinergics is rare, but it is a new
strategy, to add a cholinergic substance such as rivastigmine to
the dopaminergic medication in Parkinsonian psychosis.
Methods We selected gerontopsychiatric patients, who presen-
ted Parkinsonian symptoms and signs of psychosis. These five
patients received rivastigmine. Dopaminergic treatment was not
changed.
Results Patients aged from 75 to 92 had no or mild dementia.
Comorbidity did not limit the treatment. Three patients re-
mained on 3, one was up-titrated to 6 and one to 7.5 mg rivas-
tigmine daily during hospitalisation. Psychiatric symptoms dis-
appeared in all cases. All patients tolerated the cholinergic agent
well; there were no adverse events which led to reduction or dis-
continuation of rivastigmine.
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Conclusions The cholinergic agent rivastigmine reduces 
neuropsychiatric symptoms when given to elder PD-patients
without deteriorating motor function and is well tolerated. This
provides a new approach, but does not substitute the need of
atypical neuroleptics. More PD-patients should be treated to
find out who benefits more from cholinergic than from atypical
neuroleptic medication or needs both.

P 2061
Population pharmacokinetics (PPK) of Sumanirole in
Parkinson’s disease (PD) patients
G. A. D’Souza1, J. S. Owen2, K. Liolios2, B. J. Carel3, 
L. J. Schaaf3

1Pharmacia Corporation, High Wycombe, UNITED 
KINGDOM, 2Cognigen Corporation, Buffalo, NY, USA,
3Pharmacia Corporation, Kalamazoo, MI, USA

Introduction Sumanirole is a dopamine D2 selective receptor
agonist in development for treatment of PD. Because of recep-
tor selectivity, sumanirole is predicted to have increased effi-
cacy and fewer side effects than other dopaminergic agents. Two
double-blind, placebo-controlled Phase II studies were conduc-
ted to characterize the safety, efficacy and PPK of extended
release sumanirole (2– 48 mg/day, BID) in patients with early
PD or with advanced PD with levodopa.
Methods A PPK model was developed using NONMEM® to
characterize sumanirole PPK and the relationship of subject
demographics and baseline covariates on PPK variability. Phase
I data from healthy volunteers was incorporated for model de-
velopment.
Results PPK data included 378 patients with normal to severely
impaired renal function and 20 healthy volunteers. Sumanirole
PPK were described by a one-compartment model with first-
order absorption. Volume of distribution (V/F) was fixed to a
constant 300 L due to correlation with the absorption rate con-
stant. Apparent clearance (CL/F) estimates were not sensitive 
to fixed V/F. CL/F was significantly related to creatinine 
clearance (CrC L [p<0.001]). A gender effect accounted for a
difference of <15% on CL/F. At a CrCL of 75.8 mL/min, suma-
nirole CL/F was 23.1 L/hr (males) and 20.1 L/hr (females). With
CrCL and gender in the model, age, race, weight, patient status
(healthy volunteer vs PD patient) and levodopa were not signi-
ficant predictors of CL/F.
Conclusions Sumanirole disposition in PD patients was pri-
marily influenced by renal function (CrCL), only slightly by
gender and not by other covariates (age, weight, race, patient
status, levodopa therapy).

P 2062
Evaluation of Sumanirole pharmacokinetics in non-clinical
species, human volunteers and patients with Parkinson’s
disease: Evidence of linear pharmacokinetics across 
species
J. A. Ware1, G. A. D’Souza2, W. Zhong1, M. E. Guyton1, 
L. J. Schaaf1, J. N. Duncan1

1Pharmacia, Kalamazoo, MI, USA, 2Pharmacia, High
Wycombe, UNITED KINGDOM

Objective To describe the pharmacokinetics (PK) and disposi-
tion of sumanirole in non-clinical species and human subjects.
Background Sumanirole is a potent D2 selective agonist at the
dopamine receptor (Ki=9 nM) currently in clinical trials for the
treatment of Parkinson’s disease (PD).

Design/Methods Sumanirole PK and disposition of [14C]
sumanirole were evaluated in non-clinical species in separate
studies of similar design, and also following administration of
an immediate-release (IR) formulation to healthy volunteers and
PD patients.
Results Sumanirole was generally well absorbed with an abso-
lute oral bioavailability of >65% in mice, rabbits, and monkeys,
and 34% in rats. Absorption-rate limited kinetics were observed
after oral dosing in preclinical species. The volume of distribu-
tion of sumanirole was consistent with extensive tissue distribu-
tion. Binding to plasma proteins was minimal (<20% across
species). Following single and multiple oral dosing, all species
displayed dose-proportional increases in plasma concentrations,
and exposure to parent compound accounted for 50%–70% of
total drug-related radioactivity. The half-life of total radioacti-
vity in human plasma (4.4±0.74 h) was similar to that of parent
compound (4.1±0.72 h). Urinary excretion was the primary
route of elimination of drug-related radioactivity (79%–92% of
dose). PK characteristics in patients with moderate to advanced
PD receiving an IR formulation were similar to those in healthy
volunteers.
Conclusions Sumanirole is well absorbed, widely distributed,
and displays linear PK across non-clinical species and humans.
Parent compound was the major drug-related material in plasma
following administration to non-clinical species, healthy volun-
teers, and PD patients.

P 2063
In vivo and in vitro investigation(s) of Sumanirole 
clearance in humans: Sumanirole exhibits low drug-drug
interaction potential
J. A. Ware, J. P. Sams, M. A. Wynalda, M. P. Grillo, 
L. C. Wienkers, J. N. Duncan
Pharmacia, Kalamazoo, MI, USA

Objective To investigate sumanirole’s mechanisms of clearance
and potential for drug-drug interactions (DDI).
Background Potency and selectivity of agonists at the D2 dopa-
mine receptor are important in the development of clinically
useful agents for the treatment of Parkinson’s disease (PD). In
addition, ideal agents should possess desirable ADME characte-
ristics, low potential for DDI, and not be subject to pharmaco-
genetic differences in drug disposition.
Methods The metabolism and disposition of [14C]sumanirole
were evaluated in healthy volunteers. In vitro techniques using
individual and pooled human liver microsomes, cloned cyto-
chrome P-450s (CYPs), and human hepatocytes were used to
investigate the enzymes responsible for sumanirole metabolism.
A comparison of in-vitro and in-vivo metabolite profiles of
sumanirole was also conducted.
Results Approximately 50% of sumanirole was eliminated
unchanged in the urine after administration of [14C]sumani-
role. Multiple metabolites accounted for the remainder of drug
clearance. There was favourable agreement in the rank-order
abundance of metabolites formed in vivo with those produced
via in vitro systems. In particular, multiple CYPs were involved
with sumanirole metabolism and sumanirole was not found to
be an inhibitor of CYPs. Moreover, all CYP pathways have an
apparent Km of 300–5000 uM.
Conclusions Sumanirole undergoes multiple metabolic path-
ways of drug clearance as well as renal excretion. Since PD pa-
tients are subject to polypharmacy, the ability to predict DDI
using an in vitro approach is helpful. Sumanirole has a low
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potential to inhibit CYPs and is not subject to pharmacogenetic
differences of drug metabolising enzymes; ideal properties for 
a dopaminergic agonist.

P 2064
Sumanirole, a new dopamine agonist for the treatment of
Parkinson’s disease
C. Wright1, B. Gomez-Mancilla1, L. J. Schaaf1, J. P. Bennett2,
R. Pahwa3, M. F. Lew4, W. J. Weiner5, R. F. Pfeiffer6

1Pharmacia Corporation, Kalamazoo, MI, USA, 2University 
of Virginia, Charlottesville, VA, USA, 3University of Kansas
Medical Center, Kansas City, KS, USA, 4University of Southern
California, Los Angeles, CA, USA, 5University of Maryland,
Baltimore, MD, USA, 6University of Tennessee, Memphis, 
TN, USA

Introduction Sumanirole is a unique dopamine agonist that has
selectivity for the D2-receptor subtype. The pharmacodynamic
treatment effect and side effect profile were evaluated in pa-
tients with Parkinson’s disease (PD).
Methods We studied the tolerability, pharmacodynamics, and
pharmacokinetics (PK) of different doses of sumanirole (0, 2, 8
and 24 mg/day; immediate-release oral formulation, 4 times
daily for 35 days) in 29 moderate to advanced PD patients recei-
ving levodopa.
Results In spite of the small number of patients and patient
variability, results indicated that for several endpoints, one or
more of the sumanirole treatment groups had change from base-
line values that were superior to the changes from baseline
values for placebo. These included UPDRS II (mean change
– 4% in the 24-mg/day group), reduction in levodopa dose (by
76% and 53% in the 2-mg/day and 24-mg/day groups, respec-
tively), foot tapping test, and step-seconds test. Sumanirole was
rapidly absorbed with mean peak concentrations within 1.5
hours following drug administration. Sumanirole Cmax and
AUC0–5h values increased dose proportionally and mean half-
life ranged from 3.9 to 4.6 hours. No dose-response relationship
was evident for the number or types of adverse events that
occurred. Sumanirole did not appear to increase the incidence
of orthostatic hypotension, nor did it demonstrate any clinically
relevant or meaningful cardiac effects or changes in electro-
cardiogram parameters.
Conclusions Sumanirole was well tolerated and had dose 
proportional PK. The pharmacodynamic test battery showed
evidence of a pharmacodynamic treatment effect for several of
the endpoints measured, particularly levodopa dose reduction.

P 2065
Pergolide pharmacokinetics in patients with Parkinson’s
disease
C. Thalamas1, I. Rajman2, A. Mackie2, m. Bareille1, 
C. Soubrouillard3, J. Kulisevsky3, S. Descombes1, C. Brefel-
Courbon1, N. Fabre1, m. Barbanoj4, O. Blin3, O. Rascol1

1Clinical Investigation Centre, Departments of Neurology and
Pharmacology, Toulouse, FRANCE, 2European Clinical
Pharmacology, Eli Lilly and Company, UNITED KINGDOM,
3CPCET and Department of Pharmacology, Marseille, 
FRANCE, 4Department of Pharmacology, Barcelona, SPAIN

Rationale Pergolide is widely used in the treatment of
Parkinson’s disease, but its pharmacokinetics (PK) is not fully
known, as the initial bioanalytical assay was not sufficiently
sensitive. A more sensitive assay is now available (lower limit of
quantification 10 pg/ml). Understanding pergolide PK is impor-
tant, especially regarding the recent interest in a “continuous

dopamine stimulation” to explain the genesis of L-dopa-
induced long-term motor complications (Olanow et al, TiNS
2000).
Methods We performed a 2-month open label, randomised,
multiple oral dose escalating and descending study (up to 3
mg/d on a t.i.d. regimen) conducted in 14 Parkinson’s disease
patients (mean age: 62 yrs). Pergolide was analysed using
HPLC with mass spectroscopic detection. Non-compartmental
PK analysis was used. Parkinson’s disease symptoms were
assessed using the UPDRS.
Results At steady state pergolide was absorbed moderately fast
(Tmax=2 to 3 hours post dose) and was eliminated with a 
terminal half-life of approximately 21 hours (range 6 to 64
hours). Cmax and AUC appeared to increase proportionally
with the dose over the range of 0.5 to 3 mg, with large intersub-
ject variability (approximately 50%). Pergolide was well tolera-
ted and no serious adverse events were reported. The mean
UPDRS III scores were decreased by up to 8 points while on
pergolide.
Conclusions The mean pergolide elimination half-life is appro-
ximately 21 hours. This finding supports the potential interest
for such a drug regarding the hypothesis of central continuous
dopamine stimulation in the management of Parkinson’s 
disease.

P 2066
The dopamine agonist lisuride provides protection against
the deleterious effects of glutamate on dopaminergic 
neurons
G. Gille1, G. Xu1, A. Uhlig1, W. Rausch2, B. Janetzky1, 
A. Engfer3, H. Reichmann1

1Technical University Dresden, Dresden, GERMANY,
2Veterinary Medical University, Vienna, AUSTRIA, 3Schering
Deutschland GmbH, Berlin, GERMANY

Introduction Glutamate excitotoxicity is discussed as a contri-
buting factor to Parkinson’s disease. We recently showed the
protective effects of the high affinity D2 receptor agonist lisu-
ride on dopaminergic neurons. We investigated if lisuride was
also able to protect against glutamate toxicity.
Methods Dopaminergic neurons in primary culture were pre-
treated with lisuride (0.001–10 microM) on the 8th day in vitro
(DIV) for 24 h. On the 9th DIV glutamate (0.5 mM) was added
for 10 min and the survival rate of dopaminergic neurons was
determined following a 2-day period of recovery. Alternatively,
lisuride was added directly after glutamate treatment during the
2 days of recovery. The D2 antagonist sulpiride was co-admi-
nistered with lisuride on the 8th DIV. Antioxidative properties of
lisuride were tested by preventing the autoxidation of 200
microM L-DOPA.
Results Glutamate reduced the number of dopaminergic neu-
rons by 69%, while lisuride reduced cell loss by 51% at 
0.1 microM when added 24 h before glutamate. Simultaneous
addition of sulpiride prevented the effect of lisuride. Even when
added after glutamate treatment, lisuride reduced cell loss by
54% at 0.1 microM.
Lisuride suppressed autoxidation of L-DOPA by 80% at 1 mM
being even more potent than vitamin C (53% reduction).
Conclusion These data imply that lisuride exerts neuroprotec-
tive effects on dopaminergic neurons in primary culture against
glutamate excitotoxicity. Stimulation of the D2 receptor seems
to play a role, since sulpiride abolished the protective effects.
The inhibitory effect of lisuride on L-DOPA autoxidation indi-
cates direct antioxidative properties of the agonist.
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P 2067
Ginsenosides Rb1 and Rg1 effects on neurite growth and
survival of glutamate affected dopaminergic cells
K. Radad1, G. Gille2, C. Luo3, H. Saito4, W. D. Rausch1

1Med.Chem.Vet.Med. University, Vienna, AUSTRIA,
2Department of Neurology, Technical University, Dresden,
GERMANY, 3Jilin University, Jilin, CHINA, 4Coll. Pharm.,
Nihon University, Chiba, JAPAN

Ginsenosides Rb1 and Rg1 as an important and active principle
of ginseng extract (Panax ginseng C.A. Meyer, Araliaceae)
appear to exert protection against ischaemic and anoxic da-
mage, suggesting an antioxidative and cytoprotective role. This
present study was carried out to test the beneficial actions of
these two ginsenosides on the survival and neurite outgrowth of
dopaminergic cells affected with the exitotoxicant glutamate.
Dopaminergic cultures were prepared from embryonic mouse
mesencephala cultured first in DMEM (Dulbecco’s Modified
Eagle’s Medium) containing 10% fetal calf serum and switched
at DIV (day in vitro) 6 to serum free condition. Cultures were
grown at 37°C with an atmosphere of 5% CO2 for 11 days.
Cultured cells were treated according to the following proto-
cols: i) untreated control. ii) glutamate group: cells were ex-
posed to 0.5 mM glutamate for 15 minutes at day 9. iii) ginse-
noside groups: 10 mM of either ginsenosides were added to the
medium from day 6 and with glutamate at day 9. Exposure of
cultures to excess glutamate (0.5 mM) caused extensive death of
dopaminergic cells by 68–76% compared to control. Ginse-
noside Rb1 (not Rg1) significantly enhanced the cell number of
mesencephalic dopaminergic cells by 18.09% compared to 
control. Both ginsenosides Rb1 and Rg1 increased the length of
neurites by 10–13% compared to cells exposed to glutamate.
Thus, we conclude that ginsenosides Rb1 and Rg1 have a poten-
tial for neurotrophic and neuroprotective effects on mesence-
phalic dopaminergic cells.

P 2068
Autonomic dysfunction in early stages of Parkinson’s
disease (P.D.)
P. Vrentas1, V. Panayiotopoulou1, S. Sameli1, V. Kiriakakis2, 
C. Sarantopoulos1, A. Andelli1, C. Ppadopoulos1

1Tripolis Psychiatric Hospital, Tripolis, GREECE, 2Lamia
General Hospital, Lamia, GREECE

Introduction Although early severe autonomic involvement
should alert the clinician for diagnosis other than P.D., autono-
mic dysfunction does occur most commonly in late stages. The
purpose of this study is to investigate the prevalence of autono-
mic disturbances in early stages of P.D.
Methods Thirty seven patients (19M and 18F) mean age 
60 years clinically diagnosed with P.D., Hoehn-Yahr scale score
<2 and mean disease duration 3.6 years were studied for auto-
nomic dysfunction in the early stages of their disease. Exclusion
criteria were those that Parkinson’s Disease Society Brain Bank
guidelines include among the elements necessary to reach 
correct diagnosis.
Results A significant percentage of patients studied, 70% (26
patients) complained with at least one Auto-nomic nervous
system symptom. Among them, 50% (13 pa-tients) complained
for seborrhoea, 77% (20 patients) for Gastrointestinal (G.I.)
dysfunction, 42% (8 patients) for Erectile dysfunction, 30.7% 
(8 patients) for Urinary urgency (but not frank incontinence)
and 7.7% (2 patients) for Orthostatic Hypotension (O.H.).
Furthermore, among patients who reported G.I. dysfunc-
tion, 50% (13 patients) had constipation, 23% (6 patients) 

swallowing difficulties but not severe dysphagia and 23% 
(6 patients) increased salivation. However, elderly patients are
expected to develop relatively earlier genitourinary dys-
function than do younger onset patients due to concurrent 
urological problems.
Conclusion Autonomic involvement is a relatively late feature
of P.D. However, some “autonomic” problems such as consti-
pation, seborrhoea, erectile difficulties and less frequently
impaired swallowing and salivation seem to be present at the
early stages of the disease where others (i.e. O.H., severe dys-
phagia and incontinence) are uncommon.

P 2069
Parkinsonian syndrome in drug addicts after using 
intravenous Mn-containing mixture
S. Haldre1, S. Lüüs1, T. Toomsoo2

1University of Tartu, Tartu, ESTONIA, 2Magdaleena Hospital,
Tallinn, ESTONIA

Introduction Parkinsonian syndrome can be triggered by
drugs, or less frequently by other exogenous substances.
Methods The authors report on 4 patients, who were evaluated
at the Department of Neurology and Neurosurgery, University
of Tartu from 1998 to 2001 due to a rapid development of par-
kinsonian syndrome. For mood elevating purposes all of them
had been intravenously injecting a solution made from pseu-
doephedrin (Sudafed), acetic acid, KMnO4 and water.
Results The group of patients consisted of two males and two
females whose mean age was 21.5 years (19–28). The period
over which injections were made before the appearance of the
symptoms varied from several months to one year. All the pati-
ents developed bradykinesia, hypomimia, impairment of gate
and posture. The most severely affected patient was only able to
walk using a support. There were rigidity and dystonic move-
ments in her legs with no obvious paresis.
Laboratory data revealed no evident abnormality, except low Cu
and ceruloplasmin levels in the worst case. One patient was 
HIV positive. MRT, EEG showed no marked pathology.
No treatment proved to be effective, no patient showed im-
proved in his or her condition.
Conclusion Several reports have described extrapyramidal syn-
drome in laboratory animals with manganese poisoning. Also,
cases of welding-related parkinsonism or parkinsonism due to
environmental pollution have been described in literature.
The authors speculate that intravenous administration of highly
concentrated manganese solution is the major cause for extra-
pyramidal syndrome in the reported patients.

P 2070
Effect of cannabis on Parkinson’s disease symptoms:
questionnaire-based study
K. Venderova1, E. Ruzicka2, P. Visnovsky1

1Faculty of Pharmacy, Charles University, Hradec Kralove,
CZECH REPUBLIC, 21st Medical Faculty, Charles University,
Prague, CZECH REPUBLIC

Following the information presented in the media we realised
some of our patients use cannabis to alleviate their Parkinson’s
disease (PD) symptoms. To evaluate their possible experience,
all patients with PD registered at the Movement Disorder Centre
(MDC) were asked to anonymously complete a questionnaire.
Out of 630 questionnaires sent, 339 (53.8%) were returned. The
responders’ mean age was 65.7 years (range; 36 –92 years) and
the average PD duration 8.6 years (range; <1– 46). 85 patients
(25.1%) reported to have an experience with cannabis, mostly
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using fresh or dried cannabis leaves orally. In this group, 
39 patients (45.9%) described mild or substantial alleviation of
their PD symptoms in general, 26 (30.6%) improvement of rest
tremor, 38 (44.7%) alleviation of bradykinesia, 32 (37.6%) alle-
viation of muscle rigidity and 12 (14.1%) improvement of levo-
dopa-induced dyskinesias. According to the information ob-
tained from the patients, this alleviation in average occurred 
1.7 months (range; 1 hour– 6 months) after their first cannabis
use. There was a correlation between the duration of cannabis
use and feeling of improvement in general PD symptoms
(p<0.001, χ2 test), rest tremor (p<0.01), bradykinesia (p<0.01)
and muscle rigidity (p<0.01). In case of dyskinesias, the bene-
ficial effect did not correlate with the length of cannabis use,
but the patients using cannabis with higher frequency reported
alleviation of dyskinesias more often (p<0.05). It seems some
of the cannabinoids or compounds targeting the cannabinergic
system might be useful in the treatment of PD symptoms or
drug-induced dyskinesias.
Supported by FRVS grant 2223/02.

P 2071
Symptom focused questionnaire in Parkinson’s disease
G. Medley, M. J. Steiger
The Walton Centre for Neurology & Neurosurgery, Liverpool,
UNITED KINGDOM

How can we improve the management of Parkinson’s disease of
patients attending clinic? 
The study aimed at improving the quality of care of the
Parkinson’s disease patient by using a symptom focused 
questionnaire (SFQ). The questionnaire developed is a modified
form of the Unified Parkinson’s Disease Rating Scale.
Fifty consecutive patients with Parkinson’s disease were sent a
questionnaire (SFQ) prior to their outpatient appointment.
Patients attended a Movement Disorder Clinic run by a Consul-
tant Neurologist and a Neurology Nurse Clinician. During the
consultation the SFQ was then used to augment the consulta-
tion process. Following the consultation all patients completed
a “General Satisfaction” questionnaire together with a “SFQ
Satisfaction” questionnaire.
A comparison group of fifty patients with Parkinson’s disease
were not sent the SFQ. An assessment of the quality of their
appointment was made by completing the General Satisfaction
questionnaire only.
Although a minority reported an unnecessary number of en-
quiries being made during the appointment, all patients reported
satisfaction with the consultation. A third of Parkinson’s 
disease patients stated that the SFQ permitted time to reflect
upon their symptoms of Parkinson’s disease and the totality of
symptoms. Thus effectively identifying main causes of concern.
The Symptom Focused Questionnaire offers a useful clinical
tool in enhancing the outpatient consultation. Patients report
that time spent reflecting upon their symptoms, prior to their 
clinic appointment, effectively assists in identifying their indi-
vidual needs.

P 2072
Mental disorders in Parkinson’s disease: treatment with
quetiapine
C. Pacchetti, F. Mancini, S. Cristina, R. Zangaglia, 
E. Martignoni, G. Nappi
Istituto neurologico “C. Mondino”, Pavia, ITALY

Mental Disorders (MDs) are disabling complications of
Parkinson’s disease (PD). We set out to demonstrate the efficacy

of quetiapine, in controlling MDs without worsening the 
parkinsonism, and to ascertain whether quetiapine can facilitate
the pharmacological management of advanced stages of PD
when MDs appear. The effect of quetiapine on specific psy-
chiatric features was also investigated. 
Thirty-five PD patients with disabling MDs were enrolled in
this open-label study. Evaluation of motor function, of MDs and
of cognitive state were completed before starting quetiapine and
after 3 months of stable treatment. Dopaminergic drug varia-
tions were monitored throughout the study. MDs significantly
improved after 3 months of quetiapine treatment at a mean daily
dose of 140 mg, without producing significant changes in motor
or cognitive function. Our population displayed three distinct
MDs: hallucinations alone, which responded best to quetiapine;
delirium, which responded to higher doses of quetiapine, and
confusional state which showed only a slight response to the
drug. Quetiapine was effective for the treatment of MDs in PD,
particularly hallucinations and delirium. Quetiapine did not
worsen motor functions and allowed the dopaminergic regimen
in PD patients affected by MDs to be managed safely.

P 2073
The analysis of parkinsonian tremor using double axis
accelerometer 
A. Machowska-Majchrzak1, K. Pierzchala1, S. Pietraszek2

1Silesian Medical Academy, Zabrze, POLAND, 2Silesian
University of Technology, Gliwice, POLAND

Introduction Tremor is a common symptom of many neurolo-
gical disorders, including also Parkinson’s disease. Objective
assessment of tremor indicators – amplitude, frequency, “har-
monicity”– is a useful method, which allows discriminating 
different types of tremor.
Objective The aim of the study was development the method
supporting the diagnosis in patients with Parkinson Disease
(PD) by application spectral analysis of tremor recorded from
palm, using accelerometer sensor.
Material 17 subjects (11 men and 6 women, age 42– 81 years,
mean 61.1) with clinically confirmed PD and 10 control sub-
jects participated.
Method Recordings were performed with the use of double axis
accelerometer and computer interface. Sensor was mounted at
the dorsal of palm or fingers. Spectral analysis was done in
Matlab of line. Analysis focused on determination shape of
spectrum, the frequency of peak, central frequency, and harmo-
nic index (HI).
Results In all subjects with clinically confirmed PD the charac-
teristic sharp peak in spectrum was present at frequencies 5.1 to
7.8 Hz. In subsequent epochs the shape of spectrum signifi-
cantly differs and HI varies from 0.8 to 0.95. In control group
the spectrum was wide and consists of many peaks at frequen-
cies from 3 to 8 Hz. The HI was 0.6 to 0.8.
Conclusion At the present state of our investigation the spectral
analysis of acceleration signal recorded from palm seemed to 
be promising tool for supporting the diagnosis of Parkinsonian
tremor.

P 2074
Swallowing disorders in Parkinson’s disease
A. Potulska-Swidrowska, A. Friedman
Medical University of Warsaw, Warszawa, POLAND

Introduction Impairment of swallowing is a common symptom
in advanced stages of Parkinson’s disease, which may cause
serious complications. The aim of the study was to compare
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oral, pharyngeal and oesophageal phase of swallowing of PD
patients with healthy controls.
Material and methods Swallowing in 11 PD patients and 
9 controls was studied by EMG and oesophageal scintigraphy. 
8 patients were aware of swallowing difficulties, while 3 did not
complain of any.
Results PD patients had delayed triggering of swallowing reflex
(543±84 ms vs. 230+/–66 ms in controls, p<0.05), longer time
of laryngeal movement (1880+/–140 ms vs. 1349±154 ms,
p<0.05), longer oesophageal phase of swallowing (12.4±2.4 s
vs. 6.4±1.2, p<0.001), and much smaller dysphagia limit (the
maximum amount of water, which could be swallowed at once –
in normal subjects it is >20 ml) – 4.5±0.9 ml. Dysphagia, as
assessed by these methods, was present in all cases studied, even
in those who did not complained of swallowing problems.

P 2075
Urodynamic abnormalities in patients with Parkinson
disease
I. Martinic Popovic, A. Popovic, Z. Trkanjec, V. Demarin
Department of Neurology “Sestre milosrdnice” University
Hospital, Zagreb, CROATIA

Introduction Patients with Parkinson disease (PD) often expe-
rience voiding dysfunction. In male patients it could be caused
by PD itself or by bladder outlet obstruction, while in female
patients causes may be complex and not congruent with sym-
ptoms.
Subjects and methods In our pilot-study urodynamic testing
was performed in 15 patients with PD (9 males, 6 females) and
International Prostate Symptom (IPS) score. This score reflects
voiding dysfunction, not only prostatic symptoms, thus it can be
used in male and female patients. Data on disease severity was
obtained using UPDRS and Hoehn and Yahr Scale. Disease
duration, age, sex and treatment with antiparkinsonian drugs
were also recorded.
Results Urodynamic testing showed detrusor hyperreflexia in
10 patients, hyporeflexia or areflexia in 2, hyperreflexia with
impaired contractile function in 2 and hyperreflexia with detru-
sor-sphincter dysynergia in 1 patient. Severity of voiding distur-
bances increased with disease severity, with post-void residual
urine volume as the parameter showing the best correlation. IPS
scores increased with disease severity. Irritative index score 
correlated with maximum cystometric capacity and obstructive
symptom score with post-void residual urine volume. We found
no significant differences regarding age, but obstructive symp-
toms were prevalent in male patients. Influence of antiparkin-
sonian drugs was not certain.
Conclusions Voiding dysfunction in patients with Parkinson
disease progressively worsens with advancing of disability
(Hoehn and Yahr Scale >3). Dysfunction of the striated urethral
sphincter and pelvic musculature is often seen in PD, and de-
layed relaxation at the time of initiation of voluntary voiding is
the main symptom.

P 2076
Excessive daytime somnolence: a follow-up study in 
de novo Parkinson’s disease
G. Fabbrini, P. Barbanti, C. Aurilia, L. Pratesi, P. L. Zuchegna,
G. Meco
University La Sapienza, Rome, ITALY

Introduction Pathophysiology of excessive daytime somno-
lence (EDS) in Parkinson’s disease (PD) is still debated. Factors
related to the disease or to the treatment may be both equally

important. We have previously shown that “de novo” PD pa-
tients are not different from healthy sex and age matched con-
trols in measures of EDS. We therefore followed up these pa-
tients after the introduction of antiparkinsonian drugs.
Methods and patients EDS was assessed by means of the
Epworth Sleepiness Scale (ESS) in 25 PD patients (mean age
64.7 years, mean symptoms duration 2.6 years) either at base-
line, when untreated, and after 1 year of treatment with different
antiparkinsonian medications. Motor disability was measured
by means of subset III of the UPDRS scale.
Results After 1 year of treatment with antiparkinsonian drugs
ESS score significantly increased (p=0.01) from baseline, while
motor disability remained stable or improved in most patients as
a result of treatment.
Conclusion The increase in ESS score and consequently of
EDS in this group of patients seems to be related mainly to a
direct effect of the treatment.

P 2077
Dopamine and depression in patients with Parkinson’s
disease (PD)
P. Malitas
Eginitio Hospital, Psychiatric Clinic of the Athens University,
Athens, GREECE

Introduction ≈40 – 60% patients with PD experience a Major
Depressive Episode (DE) requiring treatment. The pathogenesis
may be reduced dopaminergic activity, inadequate serotonin
secretion, or psychological reactions. It has been observed that
depression in PD patients is related to “off ” periods of res-
ponse to levodopa. Since the dopaminergic system has a role in
the formation of emotional state, and low levels of dopamine
metabolites (HVA) are found in depressive patients, dopamine
may participate in the pathogenesis of affective disorder and
that there is a potential role for dopamine agonists (DAs) in
depression.
Methods Thirty-eight patients with PD were diagnosed with
Depressive Disorder (DD) (DSM-IV) with DE. Twenty-two had
a history of DD. All patients had received inadequate combina-
tion treatment for depression (daily doses of nortriptyline and
fluoxetine (40 mg)) for 7 weeks while receiving levodopa for
PD in 4 daily doses. Pramipexole (PPX) was added the treat-
ment regime of these patients.
Results During the first 3 weeks, HAM-D scores (17 items)
were reduced by 18%; at 6 weeks, 48%; at 18 weeks, 53%; at 
24 weeks, mean reduction of total score reached 61% in 34 pa-
tients (N=38). Two of the patients dropped out due to adverse
events.
Discussion The antidepressive effect of PPX was evident after
the first month of treatment, with a distinct improvement in psy-
chomotor state. Further studies are needed to clarify the role of
PPX and the dopaminergic system in the pathogenesis of DD
and to determine the patient group that responds to treatment
with DAs.

P 2078
Excessive daytime sleepiness and “sleep attacks” 
induced by entacapone- three case reports
M. Bares, P. Kanovsky, I. Rektor
1st Department of Neurology, St. Anne’s Hospital, Brno,
CZECH REPUBLIC

Introduction “Sleep attacks” are events of overwhelming
sleepiness that occur without warning, or that occur with a pro-
drome that is so short or so overpowering that it prevents the
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patient from taking appropriate protective measures. New
observations imply that inappropriate daytime sleep episodes
are not exclusive to dopamine agonists.
Methods, patients Three Parkinson’s disease patients reported
excessive daytime sleepiness with sudden sleep attacks while
receiving entacapone.
Discussion In our patients Nos. 1 and 3, there is a strong indi-
cation, regarding the time and the diminishment of the sleep
attacks after the discontinuation of the entacapone administra-
tion that the cause of the induced daytime sleepiness might be
the increased bioavailability of L-DOPA, induced by entaca-
pone. This theory is compromised by previous treatment with
tolcapone (patient No.2) without any sleep problems. A possible
explanation for the differing action of COMT inhibitors could
be explained in terms of central affinity or in terms of different
pharmacokinetics. The clinical observation of delayed sleep
attacks latency after the entacapone introduction, and about of
two weeks of waning after entacapone suspension could be the
argument for another explanation. Whether this could mean that
the sleep attacks might be induced by entacapone itself remain
unknown.
Conclusion Our conclusion does not exclude the possible role
of PD itself rather than merely the medications in this problem.
In any case, our experience strongly suggests that the occur-
rence of sleep attacks is not exclusively limited to patients 
treated by dopamine agonists.
This research was supported by Research Plan MŠCR 112801.

P 2079
Is depression a cofactor for dependence and disability in
Parkinson’s disease?
M. Raisakis-Forstner1, K. Petrovic2, K. Suppan1, Z. Raissakis1,
K. Wenzel2, K. Kern1, G. Ivanic2, B. Homann1, C. Pock1, 
C.N. Homann1

1Klinik Maria Theresia, Hospital for Neurological
Rehabilitation, Bad Radkersburg, AUSTRIA, 2Dept. of
Neurology, University Hospital Graz, AUSTRIA

Twenty percent of patients with Parkinson’s disease (PD) suffer
from depression (DP). Several symptoms of PD like bradykini-
sia and lack of facial expression mimic depressiveness so that
DP in these patients is often overlooked and under-treated.
However it can be assumed that it diminishes further the alrea-
dy reduced quality of life (QoL) and that it leads to a greater
degree of disability and dependence, but the magnitude of this
effect is not well studied. 164 patients, 77 male and 87 female,
aged 69.8±11.5 with PD were investigated with the help of a
semi-structured interview with the aim to compare the degree of
dependence upon orthopaedic devices, caregivers and social
institutions in PD patients with and without depression. The
27.5% of patients that were found to be depressed (Center of
epidemiological studies depression scale >23) showed more
cognitive impairment (Matis Dementia Rating scale: 33.9 vs.
129.5, p<0.05) but similar age and gender distribution when
compared to non-depressed PD patients. The degree of depen-
dence however was not found to be differing significantly bet-
ween the groups suggesting that the impact of DP on social 
status and disability might be smaller than anticipated. 
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Movement disorders 2

P 3130
Clinical analysis of spinocerebellar ataxia type 2 in
Serbian population
N. T. Dragasevic1, A. J. Ristic1, B. Culjkovic2, M. Keckarevic2,
R. Trikic1, K. Jankes-Ribaric1, M. Svetel1, S. Romac2, 
V. S. Kostic1

1Institute of Neurology CCS, School of Medicine, University of
Belgrade, Belgrade, YUGOSLAVIA, 2PCR Center, Faculty for
Biology, University of Belgrade, Belgrade, YUGOSLAVIA

The spinocerebellar ataxia type 2 (SCA2) is dominantly inheri-
ted neurodegenerative disease that is characterized with slowly
progressive cerebellar ataxia, slow saccades and decreased ten-
don reflexes. The affected individuals show expanded CAG tri-
plet repeats in ataxin-2 gene, and there is still some controversy
about variability of phenotype. The 52 families with autosomal
dominant ataxia (ADCA) and 70 isolated cases with idiopathic
late-onset cerebellar ataxia from Serbia were analysed for this
mutation. Eight affected individuals and one presymptomatic
female from 5 families, heterozygous for CAG repeat expan-
sion in the SCA2 gene containing 42– 48 repeats, whereas the
normal alleles carried 22–23 repeats. We observed a statisti-
cally significant inverse correlation between the age of disease
onset and the number of CAG repeat units in the expanded 
alleles (Spearman’s correlation coefficient, p<0.05). All pa-
tients showed gait and limb ataxia, 75% had slowed saccades,
87.5% showed decreased or absent tendon reflexes while only
one patient had hyperreflexia. Frequencies of slow eye move-
ment correlated significantly with duration of the disease
(r=0.855, p<0.01). Nerve conduction studies were performed in
seven patients, and six of them had sensory dominant axonal
polyneuropathy with reduced sensory action potentials. MRI
was performed in eight patients. In Serbian population SCA2
mutation accounted for 9.6% of the known Serbian families
with ADCA. Our results suggest that the clinical and genetic
characteristics of the Serbian families with SCA2 are similar to
descriptions of this disease in other populations.

P 3131
DYT1 mutation in primary torsion dystonia in a Serbian
population
V. S. Kostic1, T. Major2, S. Romac2, M. Svetel1

1Institute of Neurology CCS, Belgrade, YUGOSLAVIA, 2PCR
Center, Faculty of Biology, Belgrade, YUGOSLAVIA

Introduction Primary torsion dystonia (PTD) is a clinically and
genetically heterogeneous movement disorder. A GAG deletion
at position 946 in the DYT1 gene is responsible for most cases
of autosomal dominant early-onset PTD.
Methods We analysed the DYT1 mutation in 52 patients from 
a Serbian population, selected according to the proposed guide-
lines for diagnostic testing: (a) 39 patients with PTD onset <26
years, and (b) 13 patients with the disease onset >26 years, but
with at least one affected family member with early-onset 
dystonia.
Results and Discussion Five (10%) apparently sporadic pa-
tients were positive for the GAG deletion in the DYT1 gene: two
with typical, generalized dystonia, one with long-lasting, non-
progressive segmental dystonia, one with multifocal, and one
with late-onset, jerky axial dystonia. Molecular analysis of rela-
tives in 2 families revealed that the lack of family history was
due to reduced penetrance.
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P 3132
Bilateral changes in somatotopy of sensorimotor 
interactions in focal hand dystonia
S. Tamburin, A. Fiaschi, P. Manganotti, G. Zanette
University of Verona, Dept. of Neurological Sciences and
Vision, Verona, ITALY

Introduction The aim was to detect abnormalities of sensori-
motor interactions and their topographic distribution in dystonic
patients.
Methods We investigated the effect of digital electrical stimu-
lation on the amplitude of motor evoked potentials (MEPs) to
transcranial magnetic stimulation (TMS) and transcranial elec-
trical stimulation (TES) in hand muscles on the affected and
unaffected sides of 8 focal hand dystonia patients and 10 age-
matched controls. Non-painful digital stimulation was applied
to a contiguous finger (CF) and to a non-contiguous finger
(NCF), and preceded TMS or TES at intervals from 10 to 100
msec.
Results In normal subjects, a somatotopic inhibitory effect was
detected, i.e. CF stimulation provoked a significantly higher
MEP inhibition at intervals of 20–50 msec. In dystonic patients,
at the same intervals, the digital conditioning resulted in the
absence (80% of muscles examined) or inversion (20% of
muscles) of somatotopy. These abnormalities were present on
both the affected and unaffected hands. TES conditioning pro-
voked MEP inhibition only at ISIs < 40 msec.
Conclusion MEP suppression in response to digital stimulation
is preserved in dystonia, but the somatotopic distribution of the
sensorimotor interactions is lost or even reversed in dystonic
patients. These abnormalities are present at both the spinal and
cortical levels. These alterations are similar to the changes in the
arrangement of sensory maps, documented in dystonic patients,
suggesting a link between sensory abnormalities and the ge-
nesis of motor symptoms. Abnormal spatial distribution of 
surrounding inhibition may account for the altered topography
of sensorimotor interactions in dystonic patients.

P 3133
Minocycline as neuroprotection in Huntington’s disease
R. M. Bonelli, G. Niederwieser, F. Reisecker
Hospital BHB Eggenberg, Graz, AUSTRIA

Objective Huntington’s disease (HD) is a relentlessly progres-
sive, incurable autosomal dominant neurodegenerative disorder.
Minocycline delayed disease progression in the transgenic
mouse model of HD, inhibited caspase-1 and caspase-3 mRNA
upregulation, and decreased inducible nitric oxide synthetase
activity in the R6/2 model. Survival was extended by 14%.
Methods In an open label study, minocycline was administrated
to 18 patients with genetically confirmed HD. The patients were
evaluated at baseline, after 2 weeks, and after 6 months of treat-
ment using the motor scale of Unified HD Rating Scale
(UHDRS-I).
Results The 14 compliant patients improved in most parts of the
UHDRS, including fine motor tasks, whereas four noncom-
pliant patients deteriorated as expected. In all, UHDRS did not
change in the first 2 weeks of treatment but improved thereafter
to a significant degree in the compliant group. No adverse
effects were reported by the patents spontaneously or were
observed directly by the investigators.
Discussion This is the first study of minocycline in HD.
Whereas prior studies with other potential neuroprotective
agents did not show ameliorative effect, we could demonstrate

considerable clinical amelioration of symptoms in HD as seen
in the animal model. A possible placebo effect is unlikely due to
the unchanged motor functions after 14 days. However, our
results should be taken with caution due to the open label design
but may lead to some hope in this untreatable neuropsychiatric
disease.
Conclusion A double-blind, placebo-controlled trial appears
highly warranted to definitively establish the value of mino-
cycline in HD.

P 3134
Huntington’s disease in Argentina
E. Gatto1, L. Alba2, V. Varela2, C. Penna3, C. Scorticati1, 
G. Cersósimo1, F. Micheli1

1Parkinson’s Disease Program, Hospital de Clínicas, Buenos
Aires University, Buenos Aires, ARGENTINA, 2Genetica,
Hospital de Clínicas, Buenos Aires, ARGENTINA, 3Salud
Mental, Hospital de Clínicas, Buenos Aires, ARGENTINA

Introduction Huntington’s disease (HD) is a worldwide neu-
rodegenerative disorder. In South America, large kindred’s
have been identified in Maracaibo, Venezuela and in Cañete,
Perú. To our knowledge no previous studies, have been repor-
ted from Argentinean populations. 
Objective to describe the clinical and allelic characteristics in
36 Argentinean individuals. 
Methods Since 1999, 21 patients with HD, and 15 persons at
risk from 18 putative HD families were evaluated at the Buenos
Aires University Hospital. Clinical findings, age at onset, pater-
nal inheritance and ethnic origin were investigated. They were
tested for CAG expanded trinucleotide. 
Results Twenty-one women and 15 men were included. Initial
symptoms were motor in 45% and psychiatric in 45%, while
seizures was the symptom of presentation in 10% of cases.
Juvenile onset occurred in 13%. Inheritance was maternal in
50%, paternal in 40% of cases, while in 10% it could not be
determined. Expanded alleles varied from 40 to 85 CAG units
in affected individuals while normal alleles varied from 11 to 33
CAGs. In 10/15 persons at risk; CAG expansion was positive 
in 3 and negative in 7 individuals. Paternal inheritance was 
linked to greater increases in repeat size. Ethnic distribution
included 18 families; 6 European – Latinos, 5 Saxons, 3 Hispa-
nics (Bolivia, Paraguay and Argentina), and 1 from Syria, in
three cases data were not available. 
Conclusion Comparing European and Argentinean HD popu-
lations of European descent could be of interest to disclose 
the role of environmental factors in the phenotype expression 
of HD.

P 3135
Development and validation of the Restless Legs
Syndrome Quality of Life Questionnaire
L. Abetz1, R. Allen2, S. Vallow3, J. Kirsch4, T. Washburn2

1Mapi Values, Cheshire, UNITED KINGDOM, 2Johns Hopkins
University, Baltimore, MD, USA, 3GlaxoSmithKline,
Philadelphia, PA, USA, 4GlaxoSmithKline, Harlow, UNITED
KINGDOM

Introduction Restless Legs Syndrome (RLS) is a neurological,
sensorimotor disorder in which a person experiences a strong
urge to move the legs or other extremities while at rest, severely
impacting sleep and daily life. No questionnaires currently exist
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to assess this impact on daily life, however. The objective was 
to develop and validate an RLS-specific quality of life (QoL)
questionnaire (RLSQoL). 
Methods The 18-item RLSQoL was developed from clinician-
and patient-centred item generation to assess the impact of RLS
on daily life, concentration, sex life and work life. The RLSQoL
was administered twice over a 2-week period to 85 adults with
primary RLS. Using a patient-reported version of the RLS
Rating Scale (RLSRS-PV), patients rated the severity of their
symptoms and whether these symptoms changed over the 
2-week period. Analyses were performed to assess reliability,
validity and preliminary responsiveness. 
Results The RLSQoL yielded a summary score with a range of
0–100; higher scores indicated better QoL or less life impact.
This summary score demonstrated good internal consistency
reliability (alpha >=0.93), test-retest reliability (intra-class cor-
relation coefficient >=0.84) and item-convergent validity (item-
scale correlations >=0.40). The RLSQoL distinguished between
groups with differing RLSRS-PV symptom severity (F=50.55,
p<0.0001) and was sensitive to even rather small changes in
RLS status over a 2-week period using patient reports of symp-
tom change.
Conclusions The RLSQoL is a valid and reliable measure of the
impact of RLS on patient QoL and is sensitive to short-term
changes in RLS severity.

P 3136
The Impact of Restless Legs Syndrome (RLS) on Quality
of Life (QoL)
J. Kirsch1, L. Abetz2, R. Allen3, A. Follet2, T. Washburn3

1GlaxoSmithKline, Harlow, UNITED KINGDOM, 2Mapi
Values, Cheshire, UNITED KINGDOM, 3Johns Hopkins
University, Baltimore, MD, USA

Introduction There is support for the view that RLS is a CNS
dysfunction involving dopaminergic pathways. Sufferers expe-
rience sleep loss, extreme discomfort and disruption of normal
activities. Assessment of the burden of RLS is critical for eva-
luating its clinical significance and treatment benefits but its
impact on QoL is currently unknown. This study assesses that
impact compared with a normative population (norms).
Methods The Short Form 36 (SF-36) was administered to 85
patients with primary RLS referred to a specialist clinic. Scores
from this group were compared with published norms for SF-36
scales. 
Results The majority (64.5%) of patients were women; the
mean (±SD) age was 62.4 (±14.0) years; 67.1% of patients
reported experiencing RLS symptoms almost daily. Significant
deficits (10– 40 points on 100-point scales) in physical functio-
ning, bodily pain, role functioning, mental health, general health
and vitality were noted for the RLS group compared with
norms, even when examining results by gender and age. Only
those RLS patients over 75 years of age had better scores than
age-matched peers (who were experiencing one or more other
conditions). In general, scores for RLS patients were equivalent
to or worse than scores for norms with depression, arthritis,
hypertension or cardiac problems.
Conclusion These results suggest a significant impact of RLS
on QoL that matches or exceeds that for other major medical
disorders. This should be considered when evaluating treatment
needs for RLS. Research using larger sample sizes over longer
periods of time will examine further the impact on QoL.

P 3137
Cabergoline in RLS – a double-blind, placebo-controlled,
multicentre dose-finding trial
K. Stiasny
Philipps University, Marburg, GERMANY

Introduction Cabergoline is a dopamine agonist (DA) with a
long elimination half life (>65 hours) that has shown efficacy 
in preliminary studies in RLS patients. DAs may possess the-
rapeutic properties superior to levodopa in RLS. This study
assessed the efficacy and minimum effective dose of cabergo-
line in RLS patients in a randomised, double-blind, placebo-
controlled multicentre dose-finding parallel group study.
Methods 86 Patients with moderate to severe RLS were strati-
fied into 4 treatment groups receiving a target dose of 0mg (pla-
cebo), 0.5mg, 1mg and 2mg cabergoline once in the evening.
Primary endpoint was the reduction of RLS severity at night
between baseline and week 5 (scale 0 to 10).
Results All 3 cabergoline treatment groups showed a clinical
improvement of (1) the RLS severity at night compared with
baseline in contrast to placebo; statistical comparison showed
highly significant differences for all 3 cabergoline doses versus
placebo. Similar results have been found for (2) the RLS seve-
rity before bedtime, (3) RLS severity at day, (4) overall RLS
severity in the IRLSSG rating scale, and (5) satisfaction with
sleep. The number of adverse events (AEs) with possible rela-
tionship to the study drug were placebo: 54.5%, 0.5mg: 66.7%,
1mg: 55%, and 2mg: 59.1%. No serious AEs occurred.
Conclusions Cabergoline is a highly efficacious drug for RLS
patients. All tested doses (0.5mg, 1mg, and 2mg) were effective
compared to placebo. The higher dose provided better effects 
on daytime symptoms than lower doses of drug compared to
placebo.

P 3138
Augmentation of the restless legs syndrome in relation to
long-term treatment with pramipexole and cabergoline
L. Ferini-Strambi
Sleep Disorders Center, Università Vita-Salute and IRCCS H
San Raffaele, Milano, ITALY

Introduction RLS patients treated with dopamine agonists 
can develop augmentation. In a recent study with pramipexole,
augmentation occurred in only 5 of 60 RLS patients treated 
for >6 months. In this study, 118 RLS patients treated with pra-
mipexole or cabergoline show these agents can successfully
reduce or eliminate augmentation.
Methods Open-label study in RLS patients administered pra-
mipexole or cabergoline for >6 months. Pramipexole: 102 pa-
tients (mean age =56 yrs; mean RLS duration =26 yrs; primary
form =78; secondary =24); doses: 0.25, 0.5, 1.0 mg (in 68, 18,
16 patients, respectively). Cabergoline: 16 patients (mean age 
=58y; mean RLS duration =18 yrs; primary form =16); doses:
0.5, 1, and 2 mg (in 3, 12, and 1 patient(s), respectively). (All
received a single dose 2h before bedtime). Seventy-two patients
previously received clonazepam (39), gabapentin (23), levo-
dopa (1), pergolide (17), or other (33). RLS diagnosis was made
according to ICSD criteria; nocturnal PSG showed PLMS in all
patients.
Results Pramipexole-RLS augmentation observed in 9 patients
(doses =0.25, 0.5, 1.0 mg (in 6, 2, and 1 patient(s), respective-
ly) after 4, 8, 12, and 15 weeks (in 2, 4, 2, and 1 patient(s), res-
pectively). Previously drugs: clonazepam (4), pergolide (2), pra-
mipexole (1), or opioids (1). Cabergoline- No patients presented
augmentation.
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Conclusion Cabergoline produced no augmentation. With 
pramipexole, RLS augmentation occurrence was low (8.3%),
unrelated to dose, occurred within 4 months of treatment, and
more frequent in secondary than idiopathic RLS (p=.03, Fisher
test). Pramipexole and cabergoline may be used to reduce or 
eliminate augmentation in patients with RLS.

P 3139
Hemifacial spasm: a clinical and epidemiological study 
in 52 patients
M. Chianese, N. Vanacore, S. Romano, V. Della Chiara, 
C. Colosimo
Dipartimento di Scienze Neurologiche, Università La
Sapienza, Roma, ITALY

Objective Hemifacial spasm (HFS) is a peripheral focal
myoclonus characterized by unilateral and intermittent spasms
in the muscles innervated by the facial nerve. Several reports
suggest that primary HFS and arterial hypertension may coexist.
We conducted a case–control study to determine whether hyper-
tension occurs more frequently among HFS patients than nor-
mal controls.
Materials and methods Cases were selected during a 6-year
period among consecutive patients attending one neurological
institution. Information was obtained by a standardized ques-
tionnaire administered by a trained medical interviewer.
Collected data included age, sex, HFS duration, time range 
between the first symptoms and the correct diagnosis of HFS,
education, cigarette smoking, and history of hypertension. We
corrected for a bias in case selection by designing a single-
centre investigation, recruiting all the consecutive patients who
met the eligibility criteria during the study period and using nor-
mal controls from the general population of the same area.
Results Primary HFS was diagnosed in 52 subjects (22 men and
30 women, age 63.1±12.5 years) according to published criteria.
Mean disease duration was 6.7±11.6 years. HFS was left sided
in 30 case patients and right sided in 22. CT or MRI of the brain
excluded secondary causes in all patients. The association bet-
ween exposure variables and case–control status was examined
in univariate and multivariate conditional regression models.
Hypertension was observed in 22 case subjects and 29 controls
(OR=0.55, IC 95% 0.23–1.35). 
Discussion Our case-control study does not suggest an associa-
tion between hypertension and HFS. Further studies are needed
to better elucidate this relationship.

P 3140
International database of Tourette syndrome: pilot project
in the Czech Republic
O. Fiala1, E. Ruzicka2

1Charles University, 2nd School of Medicine, Prague, CZECH
REPUBLIC, 2Charles University, Movement Disorders Centre,
Praha, CZECH REPUBLIC

Tourette syndrome (TS) is a neuropsychiatric disorder characte-
rized by multiple motor and vocal tics and accompanied with
behavioural disorders. The international database of TS involves
3500 patients from 22 countries (1). Since 2001, the Movement
Disorders Centre of General Faculty Hospital, Prague partici-
pates in the project. Czech translation of the original form is
used. The patients are diagnosed according to the criteria of
Tourette Syndrome Study Group. Until April 2002, 50 indivi-
duals (36 male and 14 female) have been included. Their 
average age was 21.9 years (from 9 to 76). Average age at tic
onset was 7.7 years (2–19). The age at diagnosis of TS amoun-

ted to 16.2 years (5–50), the delay in diagnosis was 8.5 years
(0–40). Positive family history was present in 21 cases (42% of
patients). Abrupt onset or upsurge after infection was reported
by 5 patients (12%). 15 patients (30%) had prenatal or perinatal
problems. 41 patients (82%) used medication for tics. 8 patients
(16%) did not suffer from other symptoms than tics (“TS only”).
Attention deficit hyperactivity disorder occurred in 17 patients
(34%), obsessive-compulsive disorder in 11 (22%) and self-
injurious behaviour in 8 (16%). Our findings do not substanti-
ally differ from the original survey. The drawn data provide
valuable information on the clinical characteristics of TS and
can serve as a source for further genetic, clinical or pharmaco-
logical studies.
References
1) Freeman RD et al. (2000). An international perspective on
Tourette syndrome: selected findings from 3500 individuals in
22 countries. Dev Med Child Neurol 42:436–447.

P 3141
Apolipoprotein E genotypes and phenotypic expression 
in Wilson’s disease 
I. N. Petrovic1, M. Svetel1, A. Stankovic2, D. Alavantic2, 
M. Zivkovic2, V. S. Kostic1

1Institute of Neurology CCS, School of Medicine, University of
Belgrade, Belgrade, YUGOSLAVIA, 2“Vinca”, Institute of
nuclear sciences, Belgrade, YUGOSLAVIA

Wilson’s disease (WD) is a disorder of biliary copper excretion
that may result in severe neurological symptoms and advanced
liver disease. The wide variation of phenotypic disease expres-
sion cannot be fully explained by the different mutation of the
Wilson disease gene. The apolipoprotein E (APOE) is associa-
ted with onset of Alzheimer’s disease, and possibly other neuro-
degenerative disorders. Moreover, in a recent report it was hypo-
thesized that APOE genotype ubiquitously determines the effi-
cacy of neuronal maintenance and repair in these diseases. The
aim of the present study was to determine if APOE genotypes
are associated with onset age of WD. We studied 59 unrelated
patients with WD. An investigation profile was established in
which the patients were grouped according to the clinical symp-
toms at presentation and APOE status. The distribution of ApoE
genotypes in our patients did not deviate from known distribu-
tions in healthy European subjects. The average age at which
neurological features appear is significantly later (p=0.019)
than the average age of onset of hepatic WD manifestation
(25.4±7.8 vs. 21.4±8.2 years, respectively). Within the group of
patients with predominantly neurological form of WD, the onset
of symptoms was significantly delayed (p=0.045) in patients
with ε3ε3 genotype (27.0±7.8 years) in comparison to patients
with the ε3ε4/ε4/ε4 genotype (21.8±7.1 years).
In conclusion, our data suggest that APOE is associated with
age at onset of neurological form of WD.

P 3142
Coenzyme Q10 shows neuroprotective effects in mice
dopaminergic culture systems
R. G. Moldzio1, S. Hung1, G. Gille2, B. Janetzky2, W. Rausch1

1Institute of Medical Chemistry, Veterinary Medical University,
Vienna, AUSTRIA, 2Dept. of Neurology, Technical University,
Dresden, GERMANY

In Parkinson’s disease (PD), the death of dopaminergic mesen-
cephalic neurons is discussed as the consequence of excessive
formation of free oxygen radicals due to mitochondrial dysfunc-
tion. While Coenzyme Q10 is known as of beneficial value in a
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variety of diseases associated with increased oxidative stress,
we investigated the protective effects of CoQ10 in primary cul-
tures of mice mesencephala and organotypic striatal cultures.
Non-crystalline nanoparticles containing CoQ10 as a super-
cooled melt (guttaQuinon TM) were administered to cultured
neurons of both culture systems with or without 1-methyl-4-
phenylpyridinium (MPP+, 10 microM) treatment. CoQ10 (0.1
nM –100 microM) increased the survival rate of MPP+-da-
maged dopaminergic neurons by 75% (0.001 microM). With
higher concentrations of CoQ10 the survival effect showed a
plateau of 50%.
In organotypic striatal cultures an enhanced production of lac-
tate could be measured in the supernatant after administration of
MPP+ (10 microM and 1 mM) if compared to control cultures
(25% and 55%). Simultaneous treatment with CoQ10 preven-
ted this additional formation of lactate significantly (100% with
10 microM MPP+ and 35% with 1mM MPP+). Additionally, in
the striatal cultures, CoQ10 showed beneficial effects concer-
ning various enzymes of the energy metabolism that were da-
maged by MPP+, and also increased the activity of both, the
hexokinase and the tyrosine hydroxylase, respectively.
CoQ10 has the capacity to protect dopaminergic neurons in
vitro, and is neuroprotective to cultured neurons that were
damaged by MPP+, a substance often used in models of PD.

P 3143
Dopamine receptor agonists mediate neuroprotection in
malonate-induced striatal lesion
F. Blandini1, M. T. Armentero1, R. Fancellu1, G. Nappi2

1IRCCS C. Mondino, Pavia, ITALY, 2IRCCS C. Mondino/La
Sapienza University, Pavia/Rome, ITALY

Mitochondrial bioenergetic defects are involved in neurological
disorders associated with neuronal damage in the striatum, such
as Huntington’s disease or cerebral ischemia. The striatal re-
lease of neurotransmitters, in particular dopamine, may contri-
bute to the development of the neuronal damage. Recent studies
have shown that dopamine agonists may exert neuroprotective
effects via multiple mechanisms, including modulation of dopa-
mine release from nigrostriatal dopaminergic terminals.
In rats, intrastriatal injection of malonate, a reversible inhibitor
of the mitochondrial enzyme succinate dehydrogenase, induces
a lesion similar to that observed following focal ischemia or in
Huntington’s disease. In this study, male Sprague-Dawley rats
were injected systemically with increasing concentrations of D1,
D2, or mixed D1/D2 dopamine agonists prior to malonate in-
trastriatal insult. Rats were sacrificed after three days; brain 
sections containing the striatum were stained, histochemically,
for cytochrome oxidase (COX) activity. The neuroprotective
potential of the drugs of interest was assessed by measuring the
malonate-induced lesion volume, as expressed by the absence of
COX staining. Administration of increasing doses of the D2-
specific agonist quinpirole, resulted in increased protection
against malonate toxicity, as measured by a decrease in the 
lesion volume. Conversely, the D1-specific agonist, SKF-38393,
as well as the mixed D1/D2 agonist apomorphine, conferred 
higher neuroprotection at lower than at higher drug concentra-
tion. Our data suggest that malonate-induced striatal toxicity
can be attenuated by systemic administration of dopamine 
agonists, with D1 and D2 agonists showing different profiles of
efficacy.

P 3144
Ibuprofen has a protective effect in neurodegeneration
caused by intoxication with 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine (MPTP) in mouse.
I. Kurkowska-Jastrzebska1, A. Przybykowski2, I. Joniec2, 
A. Czlonkowski2, A. Czlonkowska1

1Institute of Psychiatry and Neurology, Warsaw, POLAND,
2Department of Experimental and Clinical Pharmacology,
Medical Academy, Warsaw, POLAND

Non-steroid anti-inflammatory agents are suggested to have a
positive effect in neurodegeneration. In this study we investiga-
ted the effect of ibuprofen (IBF) on neuronal survival after into-
xication with MPTP. MPTP is a toxin that damages dopaminer-
gic cells of the substantia nigra (SN) and causes a decrease of
the dopamine content in striatum.
Methods C57Bl male mice, 5 months old, were intoxicated with
MPTP (60mg/kg) and prior to intoxication they received IBF
(Sigma) in the doses of 10 and 30 mg/kg i.p. Next they received
IBF every day to the 7th day of observation. In order to assess
nigrostriatal degeneration the dopamine content in striatum
were measured by high-pressure liquid chromatography
(HPLC) on the 3rd and 7th day following intoxication.
Results MPTP alone diminished dopamine content in striatum
by about 90% on the 3rd and 7th day as compared to control
(p<0.002). Administration of IBF + MPTP caused statistically
lower decrease of dopamine as compare to animals that received
only MPTP: by 84% on the 3rd day in both doses of IBF
(p<0.003) and by 75% (p<0.01) and 68% (p<0.006) on the 7th
day in doses of 10mg/kg and 30mg/kg respectively. IBF alone
did not change dopamine level.
Conclusion Our data indicate that IBF have a neuroprotective
effect to neurons injured by MPTP intoxication. This effect was
greater if the treatment was prolonged to the 7th day and was
dose dependent. The mechanism of IBF action however is
unclear and may consist of both anti-inflammatory and direct
neuroprotective effect.

P 3145
Pro- and anti-inflammatory cytokine mRNA expression in
the striatum of C57B1 male mice following intraperitoneal
administration of 1-methyl- 4-phenyl-1,2,3,6 tetrahydro-
piridine (MPTP)
A. Ciesielska1, I. Joniec2, A. Przybylkowski2, G. Gromadzka1,
A. Czlonkowski2, A. Czlonkowska1

1Second Department of Neurology, Institute of Psychiatry and
Neurology, Warsaw, POLAND, 2Department of Experimental
and Clinical Pharmacology, Medical Academy, Warsaw,
POLAND

The inflammatory reaction have been linked with Parkinson’s
disease (PD). The neuroinflammation is regulated by numerous
signal molecules, including cytokines. The increased density of
pro-inflammatory cytokine-producing glial cells in the substan-
tia nigra of patients with PD was documented. This may have
several implications for the pathophysiology of this disease.
Although the possibility that this cytokines have a neuroprotec-
tive effect in this conditions cannot be excluded.
With this context, mRNA levels of IL1beta, IL6, TNFalfa,
IFNgamma, IL10 were measured by semi-quantitative RT-PCR
in the striatum of mice after 6h, 1, 3, 7 and 14 days post MPTP
intoxication. MPTP damages the nigrostriatal dopaminergic
neurons.
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In the control baseline levels of mRNA for the cytokines 
assayed were minimal. IL1beta, IFNgamma, TNFalfa expres-
sion was rapidly increased, already at 6h after MPTP injection
and peaking at 6h to 24 h. The expression of TNFalfa and
IFNgamma mRNA appears to be biphasic. The second increase
of IFNgamma and TNFalfa mRNA was detected at the 7th day
after intoxication. IL10 mRNA showed also phasic expression
pattern. Two peaks of IL10 mRNA were seen, immediately (6h)
and at the 3rd day post MPTP injection. The moderate in-
crease in the level of IL6 mRNA was observed within 1–3 days
following MPTP intoxication. The level of mRNA for IL6 
peaked at 7th day time point.
Many of cytokines are expressed post MPTP intoxication. These
findings suggest that the cytokine network should be studied in
detail. The pharmacological modification of the cytokines syn-
thesis may represent a therapeutic intervention that could re-
duce the neurodegeneration.

P 3146
Nitric oxide synthase mRNA expression and neuro-
transmitters levels in the striatum of C57Bl/6 mice 
following toxic degeneration caused by 1-methyl-4-
phenyl-1,2,3,6-tetrahydropiridine (MPTP).
I. Joniec1, A. Ciesielska2, A. Przybylkowski1, A. Czlonkowska2, 
A. Czlonkowski1

1Department of Experimental and Clinical Pharmacology,
Medical Academy, Warsaw, POLAND, 2Second Department of
Neurology, Institute of Psychiatry and Neurology, Warsaw,
POLAND

Nitric oxide (NO) is involved in important physiological func-
tions of the CNS, including neurotransmission, memory and
synaptic plasticity. Under conditions of excessive NO forma-
tion, it can act as a neurotoxin and may have a role in the patho-
genesis of neurodegenerative disorders such as Parkinson’s
disease (PD).
Methods and results In the present study we examined indu-
cible iNOS and neuronal nNOS mRNA expression in the stria-
tum of C57BL/6 male mice post MPTP intoxication. MPTP is a
toxin, which selectively damages dopaminergic neurones. The
animals were sacrificed at 6 h and on the 1st, 3rd, 7th, 14th day
after MPTP intoxication. The levels of mRNA for iNOS and
nNOS were assayed by RT-PCR method. In the control baseline
levels of mRNA for iNOS were minimal. Its expression rapidly
in-creased from the 6h after MPTP injection, lasting to the 14th
day. Neuronal NOS mRNA showed increase after 24 h and 
peaked within 3–14 days following MPTP intoxication. Using
HPLC we examined neurotransmitters levels. The significant
decrease in the level of DA was observed within 1–14 days 
following MPTP injection, achieving minimal level within days
3–7. The levels of DOPAC and HVA were minimal at the 3rd
day post intoxication. The moderate increases in the level of
5HT and 5HIAA were seen 6h after MPTP injection.
In conclusion – NO may be a key mediator of nigral degenera-
tion playing a significant role in MPTP inducing PD model.
Therefore, pharmacological regulation of NO synthesis offers
an important strategy for treatment of neurodegenerative di-
seases.

P 3147
Influence of parathyroid hormone on the functional state
of the noradrenergic system of the Brain
H. A. Hasratyan
Geratsi Yerevan State Medical University, Yerevan, ARMENIA

The aim of our investigation is to reveal the influence of para-
thyroid hormone (PTH), regulator of calcium metabolism, on
functional activity of the locus coeruleus (LC) neurons, from
which the ascending dorsal noradrenergic pathways originate
and innervate the different parts of the CNS.
The background impulse activity (BA) of the LC neurons of
narcotised rats in norm and after intracarotidal PTH injection
(in dose of 0.5Un/100g of weight) was studied extracellularly.
The experimental data have been analysed by means of a spe-
cial computer program. It was shown that the PTH injection
leads to significant changes of the statistic characteristics of LC
impulse activity: mean frequency, the coefficient of variation,
the mode of midi pulse intervals distribution, the coefficients of
asymmetry and of excess.
Correlation of the midi-pulse intervals distribution histograms,
autocorrelograms and the serial correlation coefficients of the
activity sample before and after the PTH injection testifies the
significant changes of temporary organization of the impulse
flows generated by these neurons under the hormone influence.
It was revealed the preferably activating influence of PTH on
background activity of LC neurons and strengthening of the
phonal afferent signals coming to the LC neurons through 
different heterogeneous inputs. It is also shown the PTH influ-
ence correlates with the BA frequency consisting in that the
activity of “low-rate” neurons increases, while the activity of
“high-rate” neurons, on the contrary, decreases.
In conclusion, we have shown the regulatory and modulatory
influence of the PTH on functional state of the LC neurons.

P 3148
Recovery after cerebellar lesions in immature rats
M. K. Manna
Department of Physiology, City College, KolKata, INDIA

Cerebellar lesions causing severe movement disorders have
been described elsewhere. In the present study, discrete lesions
either by suction or focal microinjection of kainic acid were
produced in different regions of the cerebellar vermis in 20-day-
old male and female rats. The degree of lesion and the sensori-
motor recovery were compared. Rolling and circular motions
noted after lesion of the folia VIII–X and extension of the limbs
and other postural changes noted after lesions of the folia II–IV
were gradually reduced within 3 weeks. After 3 months, using
foot-flick test 80% recovery was noted in most of the animals.
After 6 months, excepting 20% of the posterio-cerebellar ver-
mal lesioned rats no appreciable movement disorder was noted
in other animals. It was also noted that the overall recovery pro-
cesses were faster in anterior vermal lesioned animals as com-
pared to those of posterior vermal lesioned animals. Unlikely to
my other studies like sexual and feeding behaviour, no re-
markable sex difference was noted in this sensorimotor reco-
very. The morphological basis for this recovery is yet to be
explored.
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P 3149
Iron and oxidative stress in neurodegeneration
C. Januario, T. Proença, C. Oliveira
University Hospital, Coimbra, PORTUGAL

Neurodegenerative diseases are progressive disorders that affect
selected neuronal populations of the central nervous system, the
exact pathogenesis of this mechanism being unknown. Oxida-
tive damage may contribute to neurodegeneration and oxidation
reactions are influenced by the regional concentrations of tran-
sition metals such as iron.
Hallervorden-Spats disease (HSD) is a rare disorder characte-
rized by an over accumulation of iron in the globus pallidus.
Progressive Supranuclear Palsy (PSP) is another neurodegene-
rative disorder where increased levels of iron have been repor-
ted in basal ganglia and mesencephalus.
Methods We report ten patients clinically diagnosed as HSD
and fifteen patients with a diagnosis of Probable PSP. The
activity of antioxidant enzymes gluthathione peroxidase
(GLPX) and superoxide dismutase (SOD) was assessed in red
blood cells of patients, by a spectrophotometric assay, and com-
pared with healthy controls.
Results A significant increase of SOD activity was observed 
in HSD patients: 539+/–174.4 U/g Hb and 379.94+/–50.65 U/g
Hb for controls. Simultaneous a decrease in GLPX activity 
was found in both HSD and PSP patients. The GLPX activity
was: 9.6+/–2.5 U/g Hb for HSD patients and 12.23+/–1.6 U/g
Hb for controls and 6.1+/–2.6 U/g Hb in PSP patients and
9.6+/–2.3 U/g Hb for controls.
Conclusion In the presence of an increase in iron concentration
proved to occur in both of this disorders, hydroxyl radical (OH.)
is formed according to the Fenton-reaction. Under these condi-
tions oxidative stress is strongly suggested to occur leading to
neuronal injury.

P 3150
The role of dopamine agonists in the pharmacotherapy of
bipolar depression
P. Malitas
Eginitio Hospital, Psychiatric Clinic of the Athens University,
Athens, GREECE

Introduction Reduced dopaminergic activity is associated with
idiopathic and bipolar depression, as well as depression in
Parkinson’s disease (PD). Results with several antidepressants
are controversial or poor, with the exception of nortriptyline and
bupropion. Attention should be paid to DAs such as pramipe-
xole (PPX), a selective dopamine agonist with selectivity for the
D3 receptor, in the treatment of these conditions.
Methods 32 patients were referred with a history of Type I 
BAD (current episode of Major Depression according to DSM-
IV). All patients had received combined anti-depressive treat-
ment for 7 weeks: daily nortriptyline and fluoxetine, with either
li-thium, carbamazepine, or sodium valproate. Patients were
treated with pramipexole (PPX) 3.125 mg daily for 12 weeks.
The HAMD-17 Scale was used for the assessment of depres-
sive symptoms.
Results During the first 3 weeks, there was an 18% reduction in
HAMD-17 scores; after 9 weeks, 27%. The mean reduction was
34% in 30 of 32 patients. Of the 30 patients who completed the
study, no one had any adverse event. Drop-outs (2) for ineffi-
cacy and adverse events (insomnia, dry mouth, hypotension,
and vomiting) occurred.

Conclusion The high affinity of PPX for D3 receptors may
account for its efficacy in bipolar depression and conditions
with psychomotor retardation. The great affinity of pramipe-
xole for D3 receptors is possibly the reason for its efficacy in
improving the mood of patients with bipolar depression, as well
as conditions with psychomotor retardation such as PD, nega-
tive symptoms of schizophrenia, and unipolar depression.

P 3151
Long/term Prognosis of vascular hemiballism
J. Ristic1, J. Marinkovic2, N. T. Dragasevic1, V. S. Kostic1

1Institute of Neurology CCS, Medical School, University of
Belgrade, Belgrade, YUGOSLAVIA, 2Institute of Statistics,
Medical School, University of Belgrade, Belgrade, 
YUGOSLAVIA

Background and purpose The information concerning the
long-term prognosis of vascular hemiballism (HB) are very
limited, although it was formerly thought to have a poor prog-
nosis with inexorable progression to death within weeks or
months. The aim of this study was to prospectively evaluate the
long-term prognosis of HB due to first-ever ischemic strokes.
Methods A cohort of 27 patients with HB due to first-ever
ischemic strokes (mean age, 68 years) was followed for a mean
period of 30 months (range: 5 days to 150 months), with 2 pa-
tients lost to follow-up. Death and stroke recurrence rates were
evaluated by Kaplan-Meier analysis.
Results During the follow-up period there were 11 deaths
(44%). The survival rate was 85% (95%CI, 71% to 99%) at 
6 months, 81% (95%CI, 65% to 97%) at 15 months, 51%
(95%CI, 24% to 78%) at 36 months, and only 32% (95%CI, 4%
to 60%) at 150 months. The survival rate free from recurrent
stroke was 96% (95%CI, 87% to 100%) at 6 months, 91%
(95%CI, 79% to 100%) at 12 months, 80% (95%CI, 61% to
99%) at 24 months, and 27% (95%CI, 0% to 71%) at 150
months.
Conclusions The long-term prognosis of patients with HB due
to first-ever ischemic stroke is not specifically determined by
the very nature of the clinical manifestation of this rare type of
involuntary movements. Instead, their long-term prognosis is
similar to that of other stroke patients, i.e. follows the etiolo-
gical pattern of HB.

P 3152
Olanzapine improves tardive dyskinesia in patients with
schizophrenia 
B. J. Kinon, V. L. Stauffer, L. Wang, K. T. Thi
Eli Lilly and Company, Indianapolis, IN, USA

Introduction We report preliminary findings of the effects of
olanzapine (OLZ) treatment upon tardive dyskinesia TD.
Methods Eligible schizophrenic subjects met restricted Re-
search Diagnosis Tardive Dyskinesia criteria (restricted RD-
TD) that specified for abnormal involuntary movements to be of
at least moderate severity. Subjects received OLZ, 5–20 mg/day
for 8 months within a double-blind design that included up to 
2 medication reduction (75%) periods of 2 weeks duration. TD
was assessed with the Abnormal Involuntary Movement Scale
(AIMS) and psychopathology with the Positive and Negative
Syndrome Scale (PANSS)(c).
Results A significant reduction in mean AIMS Total score was
demonstrated (N=95; BL=11.9; EP=7.5; p<.001; LOCF).
Nearly 70% of subjects no longer met the restricted RD-TD 
criteria after up to 8 months of treatment, with greater than 
50% improving as early as 8 weeks. No statistically significant
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rebound worsening of TD was found during the blinded drug
reduction periods. A significant improvement in the PANSS
occurred (BL=68.2; EP=59.7; p<.001, LOCF).
Conclusions These data, suggesting an ameliorative, rather than
masking effect, and the concurrent further improvement in cli-
nical status suggests that OLZ may offer a potential treatment
alternative for managing the schizophrenic patient with pre-
existing TD.

P 3153
Friedreich’s ataxia associated with agenesis of the corpus
callosum: case report of three sisters
I. I. Berisavac-Ignjatovic1, N. T. Dragasevic1, A. J. Ristic1, 
D. Keckarevic2, I. Petrovic1, V. S. Kostic1

1Institute of Neurology CCS, School of Medicine, University of
Belgrade, Belgrade, YUGOSLAVIA, 2PCR Center, Faculty for
Biology, University of Belgrade, Belgrade, YUGOSLAVIA

Friedreich’s ataxia (FRDA) is an autosomal recessive disorder
that usually begins before the age of 20 years and associated
with an unstable expansion of a GAA trinucleotide repeat in the
first intron of the FRDA gene on chromosome 9q13. Beside
classical FRDA, DNA testing confirmed the existence of atypi-
cal variance of FRDA amongst which is late onset FRDA with
disease onset after the age of 25 years with frequently retained
reflexes and less pronounced extra neuronal complications.
Agenesis of the corpus callosum is common malformation with
the symptoms that may be unrecognised or minimal, or there
may be deficit in the interhemispheric transfer of perceptual
information for verbal expression. We report three sisters with
PCR testing confirmed FRDA and different age of onset. One
of the sisters with age of onset before 25 had typical clinical fea-
tures (ataxia of gait and limbs, loss of vibration sense, muscle
weakness and atrophy, loss of deep tendon reflexes, scoliosis
and diabetes mellitus) associated with agenesis of the corpus
callosum on brain MRI with consecutive displacement and dila-
tation of the lateral ventricle. The other two sisters had an aty-
pical beginning at the age of 26 and 37 years with similar clini-
cal features but without extra neuronal complications and brain
malformation. Despite of different age of onset they had similar
number of GAA triplets. We are presenting this family because
the probability of inheriting FRDA in three siblings is very low
and there is an unusual association with agenesis of corpus 
callosum.

P 3154
Is Olanzapine the treatment of choice in Huntington’s
disease?
R. M. Bonelli1, T. Lahousen2, G. Niederwieser1

1Hospital BHB Eggenberg, Graz, AUSTRIA, 2Department of
Psychiatry, University of Graz, AUSTRIA

Objective The therapy of motor symptoms, especially chorea,
in Huntington’s disease (HD) is rather difficult. Typical neuro-
leptics decrease chorea, but care is needed not to increase to
doses that impair the individual’s functional level.
Methods In our study, olanzapine was administrated to nine
patients with genetically confirmed HD in increasing doses
until satisfactory clinical effect or the appearance of side 
effects. The patients were evaluated at baseline and after 14 days
of treatment using the motor scale of Unified HD Rating Scale
(UHDRS).
Results The patients improved significantly in 5 of 7 subscores
of the UHDRS, including oculomotor function, orolingual func-
tion, fine motor tasks, chorea, and statics and gait. No adverse

effects were reported by the patents spontaneously or were
observed directly by the investigator, although some patients
needed rather high dose (30mg per day).
Discussion This study could clearly demonstrate that prior 
studies used the wrong dose. It is worthwhile mentioning the
amelioration in those sensitive fields, which’s impairment was
so far said to be the unavoidable drawback of all neuroleptic
medication: oculomotor function, orolingual function, and fine
motor tasks. The investigators saw a significant improvement in
those motor categories – despite the high doses of olanzapine.
Conclusion High-dose olanzapine seems to be useful in cho-
reatic HD patients. A double-blind, placebo-controlled trial
appears highly warranted to definitively establish the sympto-
matic value of olanzapine in HD.

P 3155
Bone mineral density in Huntington’s disease
R. M. Bonelli1, C. M. Bonelli2, B. Obermayer-Pietsch2, 
F. Reisecker1

1Hospital BHB Eggenberg, Graz, AUSTRIA, 2Department of
Internal Medicine, University of Graz, AUSTRIA

Background HD is an autosomal dominantly inherited neuro-
degenerative disorder due to an increase of CAG repeats in
chromosome 4. It is characterised by movement disorder like
chorea or gait disability, psychiatric symptoms (depression or
psychosis) and dementia. HD patients have an increased risk for
falling and perhaps for bone fractures due to their movement
impairment.
Design/Methods 15 HD patients (31–73 years) and 100 age
and sex-matched controls underwent BMD measurements at the
lumbar spine and femoral neck by dual-energy X-ray absorptio-
metry (DXA, Hologic 4000 plus). Biochemical markers of bone
metabolism osteocalcin (OC), c-terminal linked telopeptides of
type I collagen (CTX), 25-(OH)-vitamin D, prolactine (PRL)
and routine laboratory parameters were assessed.
Results Patients and controls were comparable for anthropome-
tric data and lifestyle factors. Past medical history was evalua-
ted using patients’ neuropsychiatric documentation. HD patients
had a significantly decreased BMD at the spine as compared 
to controls (p=0.03). Furthermore, OC and CTX were signifi-
cantly elevated in HD patients ( p=0.0001 and p=0.02, respec-
tively). PRL levels had no statistical effect on BMD so far.
Conclusions HD patients had a significantly decreased BMD
and significantly increased bone turnover. This is the first time
to describe disturbed bone metabolism and BMD in these pa-
tients. Possible causes for these findings may be either an influ-
ence of molecular changes due to HD in bone metabolism or the
effect of neuroleptic medications in these patients. Our findings
indicate that investigation of BMD and bone metabolism is rele-
vant in HD patients due to their high risk for falling.

P 3156
Clinical-pathomorphological correlation in patients with
symptomatic dystonias
M. V. Svetel1, N. Ivanovic2, D. B. Kozic3, N. Dragasevic1, 
R. Semnic3, V. S. Kostic1

1Institute of Neurology, Belgrade, YUGOSLAVIA, 2Hospital 
St Sava, Belgrade, YUGOSLAVIA, 3Diagnostic Imaging Center,
Institute of Oncology, Sremska Kamenica, YUGOSLAVIA

Objective To detect the site of lesions in relevant structures by
means of magnetic resonance imaging in patients with sympto-
matic dystonias, to define their clinical characteristics and to
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estimate the clinico-morphological correlation between clinical
presentation and CNS lesions. 
Patients On the basis of performed imaging, there were proved
symptoms-correlated lesions in fifty-seven patients with diffe-
rent types of dystonia, according to time of their appearance.
Results Our study included 57 patients with symptomatic
dystonia, which appeared as a consequence of focal or multi-
focal lesions, out of which 7 patients had generalized dystonia,
18 hemidystonia, 6 segmental dystonia, 7 torticollis, 6 blepha-
rospasm, 7 hand dystonia, 3 spasmodic dysphonia and 3 had
oromandibular dystonia. Viewed from a highly statistical inci-
dence, stroke was the most frequent cause of structural lesions
(33/57 or 57.9%). Relevant pathomorphological changes were
present in 50/57 (88%) patients, where 25 (50%) of the patients
had lesion in the lenticular nucleus (including individual da-
mage of the putamen and globus pallidus), 12/50 (24%) exhibi-
ted thalamus damage and 6/50 (12%) had the damage of the
brainstem.
Conclusion Generalized dystonia was most frequently asso-
ciated with bilateral lesion of the putamen, hemidystonia with
lesion of contralateral putamen, torticollis with the damage of
the caudate nucleus, hand dystonia with lesion of the thalamus
and blepharospasm with lesion of the upper brainstem.

P 3157
Huntington’s disease: relation between clinical, genetic
and morphometric parameters
J. Klempir1, J. Roth1, R. Jech1, J. Zidovska2, T. Uhrova3, 
P. Doubek3, E. Ruzicka1

1Dept. of Neurology, Prague, CZECH REPUBLIC, 2Dept. of
Human Genetics, Prague, CZECH REPUBLIC, 3Dept. of
Psychiatry, Prague, CZECH REPUBLIC

We analysed clinical data in 80 genetically verified patients
with Huntington’s disease (HD) and measured the severity of
the caudate nucleus atrophy in all patients using computed
tomography (CT) planimetric assessment. We compared the
results with values obtained in 43 age matched healthy sub-
jects. The mean values of caudate nucleus between HD patients
and healthy controls were significantly different (p<0.001). We
found statistically significant inversed correlation between the
amount of CAG triplet repeats and the age at the onset of HD 
(a<0.001). We also observed significant inversed correlation
between the duration of HD and the progression of the atrophy
of the caudate nucleus (a<0.001). The natural atrophy of cau-
date nucleus in healthy controls is also present but without the
overlapping of the values obtained in HD patients (a<0.01). The
amount of CAG triplet repeats in not connected with the cha-
racter of the first clinical symptoms (motor or psychiatric).
Furthermore, the age of the onset of HD is not dependent on the
character of the initial symptoms. We observed no relationship
between the presence of maternal or paternal heredity and the
amount of CAG triplet repeats in HD patients. Moreover, the
character of heredity does not influence the age of the onset of
HD in our patients. The planimetric measurement of caudate
nucleus appeared to be a sensitive tool for the diagnosis of HD.

P 3158
Decreased aconitase activity in Huntington’s platelet
C. Lindner1, J. Fischer2, T. Grünewald1, W. Kuhn2, 
H. Reichmann1, B. Janetzky1

1Technical University, Dresden, GERMANY, 2Ruhr University,
Bochum, GERMANY

The aetiology of the selective neuronal death that occurs in
Huntington’s disease (HD) is still unknown despite the identifi-
cation of a gene with expanded CAG repeats but unknown func-
tion. Similar to other neurodegenerative diseases an impairment
of oxidative phosphorylation enzyme activities restricted to the
basal ganglia in HD brain was found. Especially complex II/III
and complex IV were found decreased. Recently decreased 
aconitase activities were observed in basal ganglia whereas
enzyme activities in other brain regions and fibroblasts remain
unchanged. Decreased aconitase activity was connected with
increased oxidative stress whereby NO. and ONOO- levels may
act as specific inhibitors of this iron-sulphur cluster containing
enzyme.
We have studied aconitase activity in platelets from 35 geneti-
cally proven HD patients and sex and age matched normal 
controls.
Here we report a highly significant decrease of aconitase acti-
vity independent of medication and sex. We propose that oxida-
tive stress may play a major role in the pathogenesis of HD and
is not only reflected in brain but also in other sensitive tissues.

P 3159
Development and validation of the Restless Legs
Syndrome Rating Scale-Patient Version (RLSRS-PV)
R. Allen1, L. Abetz2, J. Kirsch3, S. Vallow4, T. Washburn1

1Johns Hopkins University, Baltimore, MD, USA, 2Mapi Values,
Cheshire, UNITED KINGDOM, 3GlaxoSmithKline, Harlow,
UNITED KINGDOM, 4GlaxoSmithKline, Philadelphia, PA,
USA

Introduction Restless Legs Syndrome (RLS) has been recog-
nized as a neurological disorder since the seminal clinical stu-
dies by Ekbom in the mid-20th century. It has a wide range of
severity and can be severely disabling. The diagnosis and 
assessment of severity rely almost entirely on the clinical inter-
view. This study’s objective was to validate the RLSRS-PV
(adapted from the RLSRS-Investigator Version of the Inter-
national RLS Study Group) as a possible assessment of RLS
severity.
Methods Patients with primary RLS completed the RLSRS-PV
twice over a 2-week period. On the second occasion, a trained
clinical rater telephoned the patients to ask about changes in
symptoms. Analyses were performed to assess reliability, vali-
dity and responsiveness.
Results Eighty-five patients completed the questionnaire. The
mean (±SD) age when symptoms first appeared was 36.6
(±19.6) years; symptoms began to occur daily approximately
10.5 (±10.3) years later. The average number of missing items
per patient in the RLSRS-PV was less than one (0.46 (±1.62)).
Factor analysis results suggested that a summary score could be
calculated for the questionnaire (Eigenvalue=7.81; cumulative
variance=0.56). All items exceeded the test for item-conver-
gent validity (item-scale correlation>=0.4; correlation range: 
0.60–0.85). Internal consistency reliability and test-retest relia-
bility also exceeded current criteria (>=0.70). At the 2-week
assessment, the scores were sensitive to small clinical changes.
Conclusions The RLSRS-PV is a reliable, valid and responsive
patient-reported measure particularly useful for RLS studies as
a systematic assessment of RLS severity.
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Pramipexole in the treatment of restless legs syndrome: 
a follow up study
G. Mentenopoulos, T. Doskas, T. Gioltzoglou, T. Afrantou, 
M. Soumpourou, P. Ioannides, I. Milonas
B University Dept. of Neurology, AHEPA General Hospital,
Thessaloniki, GREECE

Objective To study the long-term efficacy and safety of prami-
pexole, a new dopamine D2 -D3 receptor agonist in the treat-
ment of restless legs syndrome.
Methods 16 patients aged 33–75 who participated in a previous
open label study were followed for a mean of 6.8 months.
Treatment was started at a dosage of 0.125 mg in every patient
administered one our prior to bedtime and progressively in-
creased until the optimal therapeutic effect was obtained. All
patients filled out evening and morning questionnaires enqui-
ring about restlessness during the daytime and evening (evening
questionnaire) and at bedtime and upon awakenings during the
night (morning questionnaire). The questionnaires were filled
out one week before, at baseline, one month after treatment and
after a mean of 6.8 months of treatment with pramipexole. In
these questionnaires, leg restlessness was rated as follows:
absence of restlessness = 0, mild =1, moderate =2, severe =3.
Results The optimal dosage in this follow up study was 0.125
mg for 8 patients, 0.25 for 3 patients, 0.375 for 2 patients, 0.5
for 2 patients and 0.750 for 1 patient.
The main side effects (nausea for 2 patients, day time sleepi-
ness without sleep attacks for 1 patient and hypotension for 
3 patients) were short lasting and of mild severity.
A significant reduction in leg restlessness was found for the
bedtime and nighttime measures in all patients with pramipe-
xole administered at bedtime.
Moreover, pramipexole treatment was not associated with mor-
ning rebound or afternoon augmentation of leg restlessness.
In addition there was no evidence of a decrease in the therapeu-
tic effect of pramipexole in these patients, even 6.8 months after
the initiation of treatment.
Conclusion The study clearly demonstrates that the efficacy of
pramipexole does not decrease after 6.8 months of treatment.

P 3161
Hereditary chin trembling: report of a new family, patho-
genetic hypothesis and treatment with Botulinum toxin
F. Devetag Chalaupka, G. Mandich, M. Turro
Ospedale S. Maria del Prato, Feltre (BL), ITALY

Hereditary chin trembling is an unusual dominantly inherited
movement disorder characterized by involuntary tremor of the
chin with the absence of any other neurological deficits.
Twenty-seven families from Europe, USA, Canada and Latin
America suffering from this disorder have been described 
since 1894.
In this report we present two cases from a new white family,
which gives us the opportunity to discuss the origin of the
abnormal involuntary movement. The clinical and neurophysio-
logical data lead to the suggestion that hereditary chin trembling
is a focal variant of hereditary essential myoclonus localized at
the mentalis muscle. We hypothesize that this involuntary dis-
order may result from hyperexcitability of the lower facial
motoneurons.
We have successfully treated them with Botulinum toxin injec-
tions to the mentalis muscle.

P 3162
Essential tremor in a Czech patient population – a service
based questionnaire study
O. Vesela, E. Ruzicka, R. Jech, J. Roth, P. Mecir, M. Volfova
Charles University, Prague, CZECH REPUBLIC

Essential tremor (ET) is a chronic condition with a slowly pro-
gressive course where upper limbs and, less commonly, head,
voice and lower limbs exhibit postural and kinetic tremor with-
out other neurological abnormalities.
To analyse the demographic and clinical correlates of ET in
Czech population, a questionnaire was mailed to 320 patients
with previously diagnosed ET. The questionnaire included 15
questions and an Archimedes spiral drawing.
We received 164 completed questionnaires (88 females and 
76 males, mean age 62 years). The mean age at disease onset
was 46.6 years (1–83 years). A positive family history was
reported in 46%. Alcohol responsiveness was reported in 33%,
however, 43% chose the “don’t know” possibility. The most
common manifestation was tremor of upper limbs, followed 
by head, voice and lower limbs. 17% reported the history of 
treatment with levodopa with a total cumulative dose of 18 to
2700g, the mean duration of levodopa use was 37 months (range
1–120 months).
Spiral drawings were scaled using the modified Bain and
Findley Scale (1) that was simplified into 6 grades.
Data obtained in the first questionnaire study concerning ET in
Czech Republic do correspond with the results of previously
published studies. The high occurrence of inadequate treatment
with levodopa shows that ET still may represent a differential
diagnostic puzzle. Archimedes spiral drawing appears as a re-
liable tool for the evaluation of tremor severity and treatment
effect.
References 
1. Bain PG, Findley LJ (1993). Assessing tremor severity.
London: Smith – Gordon p. 9–19.
Study support GAUK41/00 and MSMTCEZ J13/9811110001.
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Spectral analysis of drawing with a digitising tablet for
measuring tremor
M. Rudzinska, R. Kaniewski, A. Izworski, S. Bukowczan, 
J. Tatar, A. Szczudlik
Department of Neurology CMUJ Krakow, Jagiellonian
University, Kraków, POLAND

Background Digitising tablet is a new computational method
for quantification of tremor which results are comparable to the
tri-axial accelerometry.
Methods Upper limbs tremor in both hands was assessed in 20
patients with essential tremor and 90 patients with Parkinson’s
disease. The results of Gibson maze test, rating tremor in spirals
and volumetric method were correlated with the results of new
technique automatically analysing data from hand-written
Archimedean spirals in a virtual triaxial set-up. Tremor intensi-
ty was estimated by means of the signal/noise ratio of dominant
peak of the power spectrum. The frequency of the highest peak
value defined the tremor frequency.
Results Magnitude of tremor based on the speed and accelera-
tion spectrum in the XY axis assessed by digitising tablet cor-
relate with the tremor scores from spiral drawings of both domi-
nant and non-dominant hands, respectively: (Spearman’s corre-
lation R=0.44, p=0.00001; R=0.46, p=0.00001), Gibson maze
test (R=0.24, p=0.03; R=0.22, p=0.05) and volumetric me-
thods (R=0.24, p=0.0001, R=0.34, p=0.003).
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Conclusion A digitising tablet acquisition system is fast, non-
invasive, inexpensive and useful as a diagnostic tool. Spiral ana-
lysis with digitising tablets could be used as an initial marker of
clinical involvement or serve as an objective gauge of change
after therapeutic intervention.

P 3164
Clinical assessment of ocular motor disorders in 
progressive supranuclear palsy, multiple system atrophy
and Parkinson’s disease
I. Khatiashvili1, N. N. Yakhno2

1Saradjishvili Institute of Clinical and Experimental
Neurology, Tbilisi, GEORGIA, 2Moscow Medical Academy,
Moscow, RUSSIAN FEDERATION

Objective To determine significant clinical details of ocular
motor disorders in progressive supranuclear palsy (PSP) that
could help in diagnostic in early and non-typical cases of the
disease. To develop clinical scale for assessment of ocular motor
disorders in parkinsonism.
Background NINDS-SPSP Clinical Research Criteria for PSP
has some weak point which causes misdiagnosis of some cases
of multiple system atrophy (MSA) and Parkinson’s disease (PD)
as PSP.
Design/Methods We have studied 12 patients that met the cri-
teria for possible or probable PSP, 13 patients with possible or
probable MSA and 10 patients with idiopathic PD. The Clinical
Scale for Ocular Motor Disorders in Parkinsonism (CSOMDP)
was developed and prospectively applied.
Results Voluntary saccade slowness was detected in all three
groups, though more prominent in PSP patients (p<0.01). In
25% of PSP patients jerky character of saccades was
lost –“smooth saccades”. In 58% there were progressive “wea-
ring off ”, festination and hypometria of saccades while MSA
and PD patients had just bradykinesia and slight hypo-metria 
of saccades. MSA and PD patients were able to rise saccades
speed to normal or at least increase their speed significantly 
following to the specially given metronome rhythm (according
to CSOMDP). In PSP normalisation or significant increase of
saccades speed was noted in 33% for horizontal saccades and 
in 8% for vertical.
Conclusion For PSP diagnostically useful are alteration of cha-
racter of saccades and patients inability to increase speed of
saccades following of the metronome rhythm, as against MSA
and PD.

P 3165
MRI imaging of the patients with hepatic form of Wilson’s
disease
M. V. Svetel1, D. B. Kozic2, B. Petrovic2, N. Dragasevic1, 
R. Semnic2, V. S. Kostic1

1Institute of Neurology, Belgrade, YUGOSLAVIA, 2Diagnostic
Imaging Center, Institute of Oncology, Sremska Kamenica,
YUGOSLAVIA

Objective To detect the sites and frequency of possible lesions
applying brain magnetic resonance imaging (MRI) in a group of
consecutive, neurologically asymptomatic patients with hepatic
form of Wilson’s disease (WD).
Patients and methods Sixteen consecutive, neurologically
asymptomatic patients with hepatic form of WD (7 untreated
and 9 under treatment) were examined with 1.5 T magnetic
resonance imager.

Results Abnormal MR brain findings were established in 75%
of patients. Lesions in brain parenchyma were detected in all
untreated, drug-naive patients and in 44% of treated patients.
Abnormal signal in globus pallidus, putamen, and caudate
nucleus was revealed in 86%, 71% and 71% of treated and in
33%, 33% and 22% of untreated patients, respectively. In 5 out
of 8 patients with putaminal pathology (62.5%) and in 4 out of
7 patients with caudate nuclei involvement (57%), only proton
density sequence (PDW) exhibited sensitivity to lesion detec-
tion, both with T1W and long echo T2W sequences, having
being intensive. This superiority of PDW sequence was even
more pronounced in the group of untreated patients whereat
80% of putaminal pathology was visible exclusively on this
sequence.
Discussion Majority of our neurologically asymptomatic pa-
tients with hepatic form of WD had MRI findings, suggesting to
different brain lesions. Lower frequency of such lesions in the
group of treated patients in comparison to untreated ones, indi-
cated that they might be reversible (chronic chelating therapy).
Finally, our results suggest that PDW sequence still plays an
important role in correct MR detection of brain lesions in these
patients.
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Spreading of primary dystonia
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Electromyographic findings in myasthenia gravis 
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A contribution to the problem pf balance preservation in
spinal cord injured patients
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