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Abstracts of the Invited Speakers

L01) Circadian blood pressure variability and cardio-
vascular outcome: interest of nocturnal blood
pressure evaluated by ABPM in patients with 
end-stage renal disease

Jacques Amar
Service de Médecine Interne et d’Hypertension artérielle CHU PUR-
PAN , INSERM 558 Toulouse, France

Cardiovascular diseases are the leading cause of mortality in patients
with end stage renal disease. Hypertension is a major cardiovascular
risk factor in this population. Its influence on cardiovascular progno-
sis is not as clear as in general population. Arterial hypertension is
characterized in hemodialysis patients by an altered circadian
rhythm. This lack of fall in nocturnal blood pressure could be related
to an increased sympathetic nervous system activity.While a negative
relationship between predialytic blood pressure and prognosis has
been shown, nocturnal blood pressure appears as a potent indicator
of cardiovascular mortality in hemodialysis patients (relative risk as-
sociated with a 10 mm Hg increase in nocturnal systolic blood pres-
sure 1.41 95 % confidence interval 1.08–1.84).The beneficial influence
of increasing dialysis treatment time on nocturnal blood pressure
level in hemodialysis patients has been established. Also a reduction
of sympathetic hyperactivity by enalapril in patients with chronic re-
nal failure have been shown. In the light of these results, randomised
trial are needed to investigate whether nocturnal blood pressure is a
relevant target for antihypertensive therapy in this high risk popula-
tion.

L02) Similarities and differencies of the effects of training
on ANS activity in the young and the elderly

J. C. Barthelemy, France

Exercise training profoundly modulates autonomous nervous system
(ANS) activity.

Young trained subjects present a high global ANS activity with a
strong predominance of its parasympathetic arm. In middle-aged
sedentary subjects, a 3-month training pragram enhances ANS activ-
ity up to 30 %.

Aging determines a progressive decrease of ANS activity in the
general population.Also, in sedentary people, the balance between its
sympathetic and parasympathetic activity is progressively displaced
towards a predominance of its sympathetic arm.Exercise training can
reverse partly this evolution determining both an increase in global
ANS activity and more particularly a reinforcement of its parasym-
pathetic arm. Although the relative increase in global ANS activity
can reach 30 % in a 3-month program training as in younger people,
the absolute increase is smaller due to a lower initial value.

Due to the demonstrated benefits of a high parasympathetic ac-
tivity, training in elderly may be of particular interest for cardiovas-
cular health.

The influence of exercise training in youngers on their ANS activ-
ity when they will be older has not yet been established.

L03) Functional imaging of neurodegenerative disease 
with autonomic failure

Christine Brefel-Courbon, Fréderic Courbon, Pierre Payoux, Olivier
Rascol, Jean Michel Senard
Service de Pharmacologie, Faculté de Médecine, 37 allées J Guesdes,
31073 Toulouse, France
Service de Médecine Nucléaire, CHU Toulouse, France

Neurodegenerative disorder associated with autonomic failure in-
clude Parkinson’s disease (PD), Multiple System Atrophy (MSA) and
Pure Autonomic Failure (PAF). Structural imaging has not proved
helpful in differentiating these disorders but functional imaging
(Positron Emission Tomography (PET), Single Photon Emission
Computed Tomography (SPECT)) provides a more sensitive mean of
detecting and localizing lesions. Neuroimaging of central nervous
system allows examination of cerebral glucose metabolism and brain
pharmacology.Decreases in regional cerebral glucose metabolism us-
ing 18F-2-Fluoro-2-deoxyglucose (18-FDG) PET occur in around
80 % of MSA cases but not in PD. Presynaptic dopaminergic system
could be evaluated by 18-Fluorodopamine and dopamine transporter
ligands (11-C nomifensine; 123-I FP-Cit) in PET and SPECT. Even MSA
patients show significantly lower mean caudate 18-F dopa and 11-C
nomifensine uptakes compared with PD patients, these radioligands
only discriminate the two diseases with 70 % specificity. Post synap-
tic dopaminergic system using D1 and D2 receptors binding don’t
provide a sensitive discriminator of MSA from PD because ranges
overlap. Assessment of non dopaminergic system such as opioid sys-
tem could be helpful. For example, putamen 11-C diprenorphine up-
take (opioid antagonist receptor) is preserved in PD and reduced in
MSA patients. Finally, these cerebral neuroimaging techniques repre-
sent an interesting tool but unfortunately,none of them permit a good
differentiation of neurodegenerative diseases. Peripheral cardiac
neuroimaging using post ganglionic sympathetic neurone labelling
could be more sensitive.PET and SPECT studies (18-Fluorodopamine
assessing norepinephrine synthesis and 123-I metaiodobenzylguani-
dine (MIBG) assessing norepinephrine presynaptic reuptake and
storage) have shown a decrease cardiac neuronal uptake only in PD
and PAF and not in MSA patients. Moreover, in PD patients, reduced
MIBG uptake tend to worsen as PD progress. Post ganglionic dener-
vation of the heart appears to be a marker for development of PD and
so cardiac imaging could become the most sensitive tool for differen-
tiating PD and MSA.

L04) Vegetative and vestibular interactions in microgravity

M. A. Custauda, b, E. Belin de Chantemèlea, D. Levya, J. C. Cejkaa, A.
Güellc, J. O. Fortratb, C. Ghariba

a Laboratoire de Physiologie de l’Environnement, 8 Avenue Rocke-
feller, 69373 Lyon, France; b Service d’Explorations Vasculaires, CHU
d’Angers, 4 Rue Larrey, 49033 Angers, France; c Centre National
d’Etudes Spatiales, 18 avenue Belin, 31401 Toulouse, France

Orthostatic intolerance after space flight is more complex with many
types of faintness (postural orthostatic tachycardia, neuro-vegetative
syncope,“subjective” intolerance) than after head down bed rest (es-
sentially postural orthostatic tachycardia) [1]. One hypothesis is the
implication of vestibular dysfunction in the orthostatic intolerance
induced specifically by space flight [2].

Functional links between autonomic nervous system and vestibu-
lar inputs are evident in animals and in humans. Moreover, anatomi-
cal connections exist between the vestibular system an the ortho-
sympathetic system [3].

Microgravity induces vestibular impairment that participate to
space motion sickness, subjective illusions and to postural disorder
after the flight. Otolith organs functioning is particularly perturbed
by microgravity but also central nervous integration and interpreta-
tion of the signals [4].



5th European Federation of Autonomic Societies (EFAS) Meeting 111

Because of the influence of vestibular inputs on ortho-sympa-
thetic system and of the impairment of vestibular system by micro-
gravity [5], vestibular dysfunction and orthostatic intolerance after
space flight appear linked [6]. Mikhaïlov [7] suggested a direct rela-
tionship between the importance of orthostatic intolerance and of
vestibular impairment after space flight. This hypothesis has to be
confirmed. Therapeutic actions on the vestibular system might help
to prevent orthostatic intolerance induced by microgravity.

References

1. Custaud, et al. (2002) 5th HOWI symposium Houston, Abstract
2. Watenpaugh, et al. (2002) Autonomic Neuroscience 100:77–83
3. Furman, et al. (1998) Journal of Vestibular Research 8(1):27–34
4. Clement (2001) In “A world without gravity” – ESA publications –

p 93–110
5. Herault, et al. (2002) European Journal of Applied Physiology

87(3):296–303
6. Yates, et al. (1998) Brain Research Review 28:73–82
7. Mikhaïlov, et al. (1990) Kosm Biol Aviakosm Med 24:49–50

L05) Clinical aspects of trigeminal autonomic cephalgias

David Dodick, Mayo Clinic, USA

The trigeminal-autonomic cephalgias represent a unique group of
primary headache syndromes manifested by repeated, rhythmic, and
stereotyped attacks of exquisite pain in the somatic distribution of
the trigeminal nerve combined with cranial autonomic signs. Despite
these shared clinical features, the trigeminal autonomic cephalgias
differ with respect to the frequency and duration of individual at-
tacks, gender predilection, and, importantly, in their response to var-
ious therapies.Although the pathophysiology has not yet been clearly
elucidated,the clinical manifestations are thought to reflect activation
of the trigeminal and cranial autonomic (parasympathetic) pathways.
The central origin of the trigeminal and cranial parasympathetic
pathways reside respectively in the caudal trigeminal nucleus and su-
perior salivatory nucleus. Although the mechanism by which these
pathways are activated is unclear, recent evidence from functional
neuroimaging studies in patients with cluster headache and short-
lasting unilateral neuralgiform pain with conjunctival injection and
tearing [SUNCT] syndrome appears to implicate the periventricular
hypothalamic grey matter. This region contains the suprachiasmatic
nucleus – the human biological pacemaker, and may well explain the
rhythmic periodicity of these disorders. Distinguishing between
these disorders, although sometimes challenging, is important be-
cause each differs in their response to selected therapies. Long-term
therapy is often necessary because of the severity of the pain, as well
as the repeated and frequent nature of attacks. Current approaches to
management of these disorders will be discussed.

L06) Short-term blood pressure variability and therapeutic
prospects: focus on antihypertensive drugs

Jean-Luc Elghozi
Pharmacologie clinique, Néphrologie 2, Hôpital Necker, 149 rue de
Sèvres, 75015 Paris, France

The changes in blood pressure (BP) or heart rate (HR) variability
(BPV, HRV) resulting from antihypertensive regimens concern three
areas: i) epidemiology : these changes may be of prognostic impor-
tance, ii) aetiology : they may unravel the mechanisms underlying the
blood pressure elevation, iii) mechanistic : they depend upon the ac-
tion of the drug. One bias of the variability approach is due to the BP
lowering effect per se, which may contribute to the changes in BPV or
HRV profile. This non-specific effect is superimposed onto the spe-
cific variability effect related to the class of drugs. This latter action
may have an adjunctive benefit beyond BP reduction. It is now ad-
mitted that the short-term variability effects reflect the direct or re-
flex effects of drugs on the cardiovascular autonomic control. Con-
tinuous recordings of BP and HR are now easily obtained using
non-invasive devices. The main measures derived from BP and HR
time series are the low frequency (LF, 0.1 Hz) and high frequency (HF,
respiratory) components of BPV and HRV, using spectral analysis.
Supine HRV estimates, namely the HF fluctuations of HR or respira-
tory sinus arrhythmia, document the vagal modulation of HR. LF HR
power and the LF/HF HR power ratio reflect changes in the sympa-
thovagal balance. LF BP power, especially its increase in standing po-
sition, is related to the vascular sympathetic tone and its amplitude
reflects a resonance in the arterial baroreflex loop. Recently the BP
and R-R interval time series were correlated to obtain estimates of the
spontaneous cardiac baroreflex sensitivity (BRS). Correlation was
performed in the time domain for the sequence method or in the fre-
quency domain, using spectral analysis, with a BRS usually estimated
by the gain of the transfer function or by a ratio of the spectral pow-
ers of HR and BP,named the alpha coefficient.This review will be lim-
ited to the effects of drugs currently used as monotherapies for the
first-line treatment of hypertension. Clear pictures are obtained after
an acute administration of these drugs, which illustrate the conse-
quences of hypovolemia (diuretics), vasodilatation (calcium antago-
nists), cardiac or vascular adrenergic blockade (beta-blockers, alpha-
adrenergic blockers) on autonomic control of BPV and HRV. The
interpretation of long term (chronic) treatment effects on BPV and
HRV is rather complex, but these descriptions are relevant for the epi-
demiologist since the BPV and HRV changes may have a prognostic
meaning. An alteration in neural cardiovascular control has been re-
ported in essential hypertension. This alteration combines an en-
hanced sympathetic drive and a reduction of BRS. Therefore, drugs
reducing the sympathetic predominance, restoring vagal modulation
and additionally increasing the BRS may have a particular therapeu-
tic relevance. Decrease in LF BPV reported after chronic angiotensin
inhibition could reflect reduced sympathetic outflow to vascular
smooth muscle. Beta-blockers may increase vagal activity, as shown
by measures of HF HRV and these compounds also potentiate BRS.

Clinical Feature Cluster CPH SUNCT HC

Gender (M:F) 4:1 1:3 3:1 1:2

Attack Duration ~60 min ~15 min 5–250 s Mins-days

Attack frequency 1–3/day ≥ 5/day 1/day-30/hr variable

Autonomic + + + +
features

Indomethacin +/– ++ – ++
effect

CPH chronic paroxysmal hemicrania; SUNCT short-lasting unilateral neuralgiform
pain with conjunctival injection and tearing; HC hemicrania continua
++ absolute response

Trigeminal Autonomic Cephalgias

• Cluster Headache
Episodic cluster headache
Chronic cluster headache

• Paroxysmal hemicranias
Episodic paroxysmal hemicrania
Chronic paroxysmal hemicrania

• SUNCT (Short-lasting neuralgiform headache with conjunctival injection and
tearing)

• Hemicrania continua
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L07) Autonomic nervous system and rehabilitation 
of patients with cardiac failure

M. Galinier1, 2, D. Curnier3, A. Pathak1, 2

1 Rangueil University Hospital, Toulouse; 2 INSERM U317, Toulouse;
3 Physical Education and Sport Sciences University, Toulouse, France

A gradual worsening of autonomic nervous system (ANS) control of
cardiovascular function accompanies the progression of heart failure.
There are objective similarities between heart failure and muscular
deconditioning. As deconditioning induced deleterious modification
of ANS, clinicians introduced slightly exercise as a counter-measure
in chronic heart failure (CHF) patients. From now, exercise training is
well recognised in CHF patients. Exercise training induces a reduc-
tion of catecholamine levels both from rest and pic exercise. Heart
rate variability (HRV) was improved both in time and spectral do-
main. These modifications appear with short term program and had
maximal amplitude at 6 months. The kinetics of HRV was closed to
those of VO2 max. improvement in CHF patients. Patients with ANS
modifications present cardiac repolarisation worsening in dispersion
and dynamics. Ventricular repolarisation dispersion was reduced af-
ter 2 months of exercise training. Repolarisation dynamics were im-
proved after one month of exercise training.

All of these parameters were mortality factors prognosis and lat-
est exercise training research in CHF patients provides strong results
with both morbidity and mortality reduction. Exercise training mod-
ulates autonomic balance,and may affect the prognosis of the disease.

However, the link between improvement of outcome after exercise
training and restoration of ANS is not known actually. Improved au-
tonomic function due to exercise training is an amazing hypothesis
for explaining reduction in mortality and morbidity.

L08) Obesity hypertension, sympathetic activation 
and neuroendocrine pathways

John E. Hall, Jay Kuo, Alexandre da Silva, Lakshmi Tallam, Jiankang
Liu, Yun Dai
Department of Physiology & Biophysics, University of Mississippi
Medical Ctr., Jackson, Mississippi, USA

The prevalence of obesity has risen dramatically in most industrial-
ized countries during the past two decades and may account for as
much as 65–75 % of human essential hypertension. Excess renal
sodium reabsorption and a hypertensive shift of renal-pressure na-
triuresis play a key role in mediating obesity hypertension. Although
the mechanisms of abnormal kidney function and hypertension in
obesity have not been fully elucidated, sympathetic activation ap-
pears to play a major role since adrenergic blockade or renal dener-
vation markedly attenuates the sodium retention and increased blood
pressure associated with excess weight gain. Several observations
suggest that leptin and its multiple interactions with other neuro-
chemical pathways in the hypothalamus may be a partial link between
excess weight gain and increased sympathetic activity.Short-term ad-
ministration of leptin into the cerebral ventricles increases renal sym-
pathetic activity and long-term leptin infusions, at rates that raise
plasma concentrations to the levels found in severe obesity, increase
arterial pressure via adrenergic activation in non-obese rodents.Also,
transgenic mice that overexpress leptin develop hypertension. Mice
that are leptin deficient or that have mutations of the leptin receptor
have severe obesity but do not have sympathetic activation or hyper-
tension, further supporting a role for leptin in linking obesity with
sympathetic activation and hypertension in rodents. Acute studies
suggest that the renal sympathetic effects of leptin may depend on in-
teractions with other neurochemical pathways in the hypothalamus,
including melanocortin 3/4-receptors (MC3/4-R). However, it is un-
clear whether this pathway or others, such as neuropeptide Y, mediate

the long-term effects of leptin on blood pressure. Chronic activation
of the MC3/4-R raises blood pressure, despite hypophagia, and
chronic blockade of the MC3/4-R causes marked weight gain but no
increase in arterial pressure. Thus, a functional MC3/4-R as well as a
functional leptin system may be necessary for excess weight gain to
raise arterial pressure in rodents.Whether leptin and MC3/4-R play a
major role in linking obesity with sympathetic activation and hyper-
tension in humans, however, is still unclear. Other mechanisms that
also contribute to obesity hypertension include activation of the
renin-angiotensin system and physical compression of the kidneys by
excess retroperitoneal and visceral fat. Although the precise role of
these mechanisms and their complex interactions with sympathetic
activation in human obesity has not been elucidated, this is an im-
portant area for further investigation, especially considering the cur-
rent worldwide “epidemic” of obesity. (Supported by NHLBI grant
PO1 HL 51971).

L09) Current treatment of diabetic neuropathy

Hélène Hanaire Broutin, Toulouse, France

L10) Autonomic nervous system and baroreflex function
with space travel

Richard L. Hughson1 and J. Kevin Shoemaker2

1 Cardiorespiratory and Vascular Dynamics Laboratory, University of
Waterloo, Waterloo, ON N2L 3G1; 2 Neurovascular Research Labora-
tory, University of Western Ontario, London, ON N6A 3K7, Canada

Purpose/Aim: Recent observations of astronauts returning from
short- or long-duration space flight suggest that the major difference
between those who can and those who cannot maintain an upright
posture without syncope is a greater ability to recruit arterial vaso-
constriction as a means of maintaining arterial blood pressure in the
more tolerant individuals. The purpose of this presentation is to ex-
plore current understanding of arterial (ABR) and cardiopulmonary
(CPBR) baroreflex mechanisms responsible for maintaining arterial
blood pressure on return to an upright posture or on application of
lower body negative pressure (LBNP).

Methods: Beat-by-beat cardiovascular function was measured by
heart rate,arterial blood pressure (Finapres),cardiac output (Doppler
ultrasound), and central venous pressure (CVP) with total peripheral
vascular resistance TPR = CO/MAP. The HR-component of the ABR
was determined from the instantaneous relationship between HR and
SBP. The vascular-components of the ABR and CPBR were calculated
by autoregressive moving average analysis (ARMA) according to re-
lationships determined from the closed-loop model to the right.

Results: The rapid HR-component of the ABR is markedly reduced
after space flight or HDBR; however, HR can still rise to values over
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100 beats/min.The ARMA solutions to the vascular-component of the
CPBR show considerable between subject variability and preliminary
results indicate that the gain and time course of onset might be altered
by short-duration HDBR.

Conclusions: The integrative model for the regulation of arterial
blood pressure shows the importance of an analysis method such as
ARMA that allows for simultaneous solutions of the individual com-
ponents of the baroreflex loop. We were able to demonstrate individ-
ual subject differences in the CPBR that might be associated with or-
thostatic intolerance. This approach will be used with astronauts on
return from ISS to determine whether changes in CPBR contribute to
impaired vasoconstrictor responses.

Supported by Canadian Space Agency and Natural Sciences and
Engineering Research Council.

L11) Catecholamine metabolism and microgravity

Kvetnansky Richard
Institute of Experimental Endocrinology, Slovak Academy of Sci-
ences, Vlarska 3, Bratislava 83306, Slovak Republic

Aim: Previous studies suggested that the activity of the sympathoad-
renal system (SAS) evaluated by circulating and urinary cate-
cholamine (CA) levels in cosmonauts during stay in microgravity was
rather unchanged. Measurement of CA metabolites in urine of cos-
monauts during space flight suggested even a reduced SAS activity.
However, the readiness of SAS to respond to various stress stimuli
during microgravity was not studied. The aim of the present study
was to investigate effects of microgravity during space flight and
post-flight readaptation on SAS responsiveness to somatic, psychic,
and metabolic stressors evaluated by plasma CA and their metabolite
levels.

Subjects: The space flight of the Slovak cosmonaut lasted 8 days.
Stress-tests were performed: (i) three weeks before the flight, (ii) from
4th to 6th day of the flight, (iii) first to third day and 15th–17th day after
landing. Blood samples were collected via cannula inserted into cu-
bital vein, centrifuged in the appliance Plasma-03 and frozen at –23°C
in Kryogem-03.All blood samples were transferred frozen in a special
container to Earth. The following stress-tests were used: Physical ex-
ercise on bicycle ergometer as a model of somatic stress. Insulin tol-
erance test (Actrapid, 0,1 IU/kg, i. v.) and oral glucose tolerance test
were used as metabolic loads. Mental arithmetic test was used as a
psychic stressor.

Methods: Plasma epinephrine (EPI), norepinephrine (NE), and
their metabolite dihydroxyphenylglycol (DHPG) levels were mea-
sured both by HPLC and radioenzymatic methods.

Results: Basal plasma EPI, NE and DHPG levels during the space
flight were found within the range of control values. Preflight work
load produced an increase in plasma NE, EPI and DHPG levels, how-
ever,during space flight, exaggerated exercise-induced increases were
found.A return to pre-flight responses was seen after the landing. In-
sulin-induced hypoglycemia led to a pronounced increase in plasma
EPI levels in pre-flight studies, however, an evidently reduced EPI lev-
els were seen during the space flight. During the oral glucose test in
microgravity, plasma EPI levels were slightly reduced and plasma NE
and DHPG levels were not changed. Plasma EPI, NE and DHPG re-
sponses to mental stress were small but increased during the space
flight.

Conclusions: Our data demonstrate that microgravity, in spite of
unchanged basal SAS activity during flight, produces an augmenta-
tion or inhibition of SAS activity depending on the specificity of stres-
sor used. Both somatic and psychic stressors are able to induce an in-
creased activation of SAS during space flight induced microgravity.
Changes in SAS responses to the stressors at real microgravity during
space flight are similar to responses at simulated microgravity
(bedrest) on Earth.

L12) Overtraining : the sympathetic hypothesis

Jean-René Lacour
Laboratoire de Physiologie de l’exercice, Fac Médecine Lyon-Sud

Overtraining may be experienced following long periods of heavy
training combined with insufficient recovery periods. The universal
criterion associated with overtraining state is a decrease in perform-
ance lasting several weeks. The symptoms associated with overtrain-
ing state frequently include autonomic function disorders. S. Israel
(Med Sport 16 : 1–12, 1976) identified two types of overtraining states
characterised by either sympathetic or parasympathetic nervous
system dominance. However, this sub-division was based on clinical
observations and heart rate measurements. Recent evidences do not
support this simple classification. Four parameters related to auto-
nomic function may be measured : resting heart rate (HRrest), plasma
catecholamine concentration, renal norepinephrine (NE) excretion,
and heart rate variability (HRV).

During normal training periods, ability to sustain training loads
and to improve aerobic power is associated with an initial high level
of high frequency HRV and an ability to maintain or even increase
this high frequency HRV. Improvement in resistance performance is
associated with a decrease in low frequency HRV. Both result in a de-
creased HRrest.

Intensive endurance training periods in relation with preparation
to major competitions, with no overtraining, shift the cardiovascular
autonomic modulation toward a sympathetic predominance.HF vari-
ability decreases, both LF variability and HRrest increase. Renal excre-
tion of NE is enhanced. Higher NE excretion is associated with better
endurance performance. Recovery immediately results in a sharp in-
crease in HF variability and a decrease in HRrest.

Training overloading susceptible to induce overtraining is associ-
ated with higher plasma catecholamine concentrations in relation
with a given work load. Resting plasma NE concentration is increased
as well. This is associated with a decreased peripheral sensitivity to
catecholamines. Renal basal excretion of catecholamines drastically
decreases, in correlation with mood changes. The high frequency
HRV decreases and the low frequency HRV increases. An increase in
HRrest may be observed.

Controlled overtraining state cases are scarce. One case study de-
scribed a major decrease in low frequency HRV. A report relative to
overtrained athletes described a systematic decrease in basal cate-
cholamine excretion. The changes in HRrest are inconsistent. HRV has
still not been sytematically studied.

Further studies are needed to investigate, i the time to recover
from the observed changes, ii the relation between the decrease in pe-
ripheral sensitivity to catecholamines and the decrease in basal cate-
cholamine excretion, iii the way in which the described autonomic
disturbances are involved in the decrease in performance.

L13) Autonomic nervous system regulation 
of adipose tissue during obesity

Lafontan Max, Berlan Michel, Stich Vladimir, Crampes François, Riv-
ière Daniel, Harant Isabelle, de Glisezinsky Isabelle, Galitzky Jean
Unité INSERM 317, Institut Louis Bugnard, Université Paul Sabatier,
CHU Rangueil, 31403 Toulouse cedex, France

Changes in energy expenditure through alterations in activity of the
sympathetic nervous system (SNS) are known to influence the fat to
lean mass distribution. In most genetic and experimental obesities in
rodents, reduced levels of activity of the sympathetic nervous system,
decreased activity of the parasympathetic nervous system and re-
duced lipolytic responses of fat cells have been observed. Particularly,
the level of expression of beta1,2,3-adrenergic receptors is altered in
brown and white fat cells. Controversies exist in clinical studies con-
cerning SNS activity in lean and obese humans.An almost equal num-
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ber of reports present evidence consistent with either increased or de-
creased SNS function in the obese. Numerous factors such as the type
of obesity, age, sex, antecedent diet, degree of insulin resistance or
level of physical activity as well as techniques of SNS activity mea-
surements may contribute to the diversity of findings. Alterations of
thermogenesis and lipid oxidation have been reported in obese pa-
tients. Reduced increments of adrenergic-dependent lipolysis might
limit non-esterified fatty acids (NEFA) availability and utilization in
obese subjects. Moreover, impaired release of NEFA in some fat de-
posits might play a role in the development and/or maintenance of
large fat deposits. Concerning the major target cell of SNS in adipose
tissue, the adipocyte, major differences exist between adrenergic re-
ceptors distribution in humans and rodents; moreover rodents pos-
sess brown fat all along their life. The human fat cell is characterized
by a very low level of expression (an even absence) of beta1/2-adren-
ergic receptors and a higher level of alpha2-adrenergic receptors; it is
the opposite in rodents. Important fat deposit-dependent differences
exist in adrenergic receptors distribution. Moreover, fat cell hyper-
trophy has been shown to be associated with striking changes in
adrenergic receptor expression. The improved understanding of the
molecular mechanisms involved in the adrenergic regulation of
lipolytic pathways in human fat cells has led to a reassessment of SNS
control of lipid mobilization in humans. In vitro studies have demon-
strated a reduced lipolytic response in the adipocytes in subcuta-
neous (s. c.) fat deposits of obese subjects. Impaired beta1/beta2-
adrenergic and enhanced alpha2-adrenergic responsiveness have
been reported in hypertrophic fat cells of obese patients. In situ mi-
crodialysis studies have clarified the physiological role the adrenergic
receptors in the regulation of lipolysis and focused attention on the
alpha2-adrenergic receptor-dependent limitation of lipolysis in the
s. c. adipose tissue of obese subjects. This action could represent a
physiological adaptation to limit/adapt the lipolytic response under
SNS stimulation. Antagonization of alpha2-adrenergic receptor-me-
diated effects enhances lipolysis and lipid mobilization. Some, physi-
ological and pathological changes in alpha2-/beta1-/beta2-adrenergic
receptors interplay and SNS-dependent activation of lipid mobiliza-
tion will be considered and discussed.

L14) Hypothalamic stimulation for intractable 
chronic cluster headache

Massimo Leone, Angelo Franzini *, Giovanni Broggi *, Gennaro Bus-
sone
Carlo Besta National Neurological Institute, Headache Centre and
Cerebrovascular Disease Department; * Neurosurgical Department
Via Celoria 11, 20133 Milano, Italy

Introduction: Cluster headache is the most severe primary headache.
Because of the excruciating nature of the pain and that fact that sur-
gical approaches are generally unsuccessful, chronic cluster headache
that does not respond to medication represents a major clinical prob-
lem.In such chronic cases unresponsive to medication the life of these
patients is completely destroyed. In a positron emission tomography
study the activation of a brain area named inferior posterior hypo-
thalamic gray matter has been shown during cluster headache attacks
(May A, et al. Lancet 1998). A voxel-based morphometric magnetic
resonance imaging (MRI) study also documented an alteration in the
same area in cluster headache patients (May A, et al. Nat Med 1999).
These and other clinical and neuroendocrinological evidence suggest
that the cluster headache generator is located in this region. We rea-
soned that high frequency electrical stimulation of this area might
prevent the activation occurring during cluster headache and relieve
intractable forms of this condition.

Patients: The first chronic intractable cluster headache patient
was implanted on July 2000 on left side (Leone M, et al. NEJM 2001).
He is pain free when stimulator is turned on and pain attacks recur
when stimulator is off. After this first observation we have now per-

formed 7 more stereotactic implantations in that brain area bringing
the total to 8 implants in 7 patients (5 men, 2 woman, age range 27–63
years). All suffered from chronic intractable cluster headache diag-
nosed according to International Headache Society diagnostic crite-
ria and all known preventative drugs were tried before the operation.
One patient had bilateral cluster headache and received bilateral deep
brain stimulation.A secondary cause was ruled out in all cases by MRI
and angio-MRI. The average number of attacks per day was 7.

Methods: After informed consent operation is performed, under
local anaesthesia using a CRW frame. A stereotactic electrode
(Medtronic 3089, Minneapolis, USA) is inserted at the final coordi-
nates of 6 mm posterior to the anterior commissure-posterior com-
missure midpoint, 2 mm left of the midline and 8 mm below the com-
missural plane. Intraoperative electrical stimulation induces no side
effects. The permanent pulse generator (Soletra, Medtronic, Min-
neapolis, USA), embedded in a subclavicular pocket, is subsequently
connected by subcutaneous tunnelization. The position of the per-
manent electrode is verified by post-operative MRI. Frequency and
pulsewidth parameters are 180 Hz and 60 γs respectively. Amplitude
varies from patient to patient.

Results: Up to now the follow-up ranges from 2 to 29 months. No
add-on pharmacological therapy is necessary in 6 patients and they
are pain free. One patient restarted having attacks in the last three
months after a 18-month pain free period; he is now on methysergide
(3 mg/day) and verapamil (360 mg/day). In 4 patients switching off
and turning on stimulator induces reappearance and disappearance
of pain attacks respectively.Blood pressure,heart rate,electrolyte bal-
ance, hormone levels and behavior are normal in all patients.

Conclusions: Deep brain stimulation is well tolerated by our pa-
tients. Our results indicate that deep brain stimulation of the area
named posterior inferior hypothalamus is an efficacious and safe
treatment for intractable chronic cluster headache.

L15) Exercise, cardiovascular deconditioning 
and baroreflexes

Dag Linnarsson, Jonas Spaak, Stéphanie Montmerle, Patrik Sundblad
Department of Physiology and Pharmacology, Karolinska Institutet,
SE-171 77 Stockholm, Sweden

Cardiovascular deconditioning, manifested as decreased exercise ca-
pacity and reduced orthostatic tolerance is common after bed rest
(BR) and space flight (SF). In attempt to investigate the underlying
mechanisms we have studied humans during physical activity before
and after long-term bedrest periods up to 120 days and space flight
up to 389 days.

Cardiovascular responses to isometric arm exercise (sustained
handgrip, SHG) have been determined as well as heart-rate (HR) and
arterial blood -pressure (AP) responses to sudden tilts between up-
right and supine and the reverse during rest and 50 watt exercise.

SHG responses were markedly reduced upon return from SF; in
two subjects studied on the day of return the normally occurring
tachycardic and hypertensive responses were practically absent, and
in 4 subjects studied 1–4 days after SF, AP responses were attenuated
by 35 %.After 120 days of BR, SHG responses were attenuated by 54 %
for HR and 43 % for AP.

In 6 subjects studied after 120 days BR during supine and upright
rest and exercise, there were significant reductions of cardiac output
and stroke volume (SV) in all four conditions but with different time
courses between rest and exercise. Resting, upright SV declined be-
fore 60 days of HDT (D60) by 24 ± 9 % and recovered rapidly
(+ 1 ± 10 % on day 3 after HDT). SV during supine exercise decreased
more slowly with time: by 5 ± 8 % at D60 and by 18 ± 4 % at D113, and
had a delayed recovery with 15 ± 5 % reduction compared to baseline
on day 15 after HDT.Our data support the notion that long-term HDT
leads to both a slowly developing cardiac remodelling and a rapid
plasma-volume dependent reduction of preload.



5th European Federation of Autonomic Societies (EFAS) Meeting 115

Also after HDT, there were increased tilt-induced blood pressure
(BP) fluctuations; during baseline these ranged 55 ± 8 (mean ± SEM)
mmHg at rest and 62 ± 5 mmHg during exercise. During and after
HDT corresponding values were similar to baseline at rest but were
significantly increased during exercise to 104 ± 10 mmHg after 113
(D113) days of HDT with no recovery up to 15 days after HDT.At rest
and during hypertensive BP transients in exercise, baroreflex-in-
duced heart rate responses in the opposite direction were increased
proportionally to the BP transients, but not during hypotensive stim-
uli in exercise, when cardiac-chronotropic baroreflex sensitivity was
decreased to about 50 % of baseline. Breath-synchronous stroke vol-
ume (SV) fluctuations were analyzed as indirect signs of ventricular
interdependence and cardiac size. Breath-synchronous SV fluctua-
tions had markedly reduced amplitudes at rest during and after HDT,
and there was a similar trend during exercise. Over-all, our data sup-
port the notion that responses to somatomotor activation, arterial
baroreflexes and hemodynamics become impaired in parallel during
long term HDT and SF.

L16) Mapping the central autonomic network 
in humans – physiological, neuro-endocrine 
and neuro-imaging approaches

Professor C. J. Mathias
Neurovascular Medicine Unit Imperial College London at St Mary’s
Hospital & Autonomic Unit National Hospital for Neurology & Neu-
rosurgery, Queen Square, Institute of Neurology, University College
London UK

The autonomic nervous system is predominantly a viscero-motor
system that innervates every organ and regulates vital functions such
as blood pressure and temperature. It is influenced by various affer-
ent pathways, and also central neuronal circuits.Various animal stud-
ies, usually not in conscious models, have chartered the central auto-
nomic network.Technological advances,along with the precise choice
of clinical physiological models now permit such study in humans.
This overview will concentrate on such studies and include:
– Studies in patients with discreet and well defined lesions of the

neural axis. Lesion deficit models that have contributed include
those with diseases in the brain (strokes or tumours), spinal cord
(transection due to injury) and periphery (pure autonomic failure
PAF; in whom the post ganglionic autonomic pathways are im-
paired but the rest of the nervous system is operative).

– Neuroendocrine mapping – especially of hypothalamic centers and
their pathways by the use of specific neuropharmacological probes,
examples include the use of the α2 agonist clonidine, with growth
hormone measurement to evaluate noradrenerigic projections
from the brain stem to hypothalamic nucleii.

– Non-invasive imaging – this includes positron emission tomogra-
phy, providing a neurochemical and neurometabolic basis; also
event related functional magnetic resistance imaging (fMRI). The
latter can provide information, with appropriate paradigms, of ar-
eas involved in central autonomic control, such as the insula and
amygdyla.

Examples will be provided of these key approaches to understanding
and extending knowledge of the central autonomic network in hu-
mans in health and disease.
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L17) Clocks and headaches: Neuroimaging 
in trigemino-autonomic cephalalgias

Arne May, MD
University Department of Neurology, Regensburg, Germany
E-Mail: arne.may@klinik.uni-regensburg.de

Advances in functional imaging have contributed to a greater under-
standing of the pathophysiology of primary headache syndromes.
Rather than just looking for structual differences, modern imaging
techniques offer (non-) invasive methods of studying metabolism
and hemodynamics in the brains of headache and migraine patients
during and between attacks.

Although treatment is still empirical, much recent thinking about
trigemino-autonomic headache has been devoted to the pathophysi-
ology of these syndromes. Given the circadian rhythmicity and uni-
laterality of the symptoms, a purely vasogenic cause cannot explain
the entire picture of cluster and other circadian headaches. Data from
functional imaging are promising and strongly support the increas-
ingly accepted concept of a central origin for initiation of cluster
headache. Positron Emission Tomography (PET) as one of the most
refined techniques in visualizing in vivo changes in neuronal activity
has provided unambiguous information regarding the area con-
cerned with the source of cluster headache attacks. Using PET, for the
first time a possible site of the central origin of cluster headache has
been visualised in the hypothalamic grey matter. Short-lasting uni-
lateral neuralgiform headache with conjunctival injection and tear-
ing (SUNCT) is among the rarest idiopathic headache syndromes.
Even though there are marked differences in the clinical pictures,
such as the frequency and duration of attacks and the different ap-
proach to treatment, many of the basic features of SUNCT, such as
episodicity, autonomic symptoms and unilaterality, are shared by
other headache types, such as cluster headache and CPH. This sug-
gests a pathophysiological similarity to these syndromes and
prompted the suggestion to unify them on clinical grounds as trigem-
inal-autonomic cephalgias (TAC’s).

If this biological model is correct, the underlying cause for
trigeminal autonomic cephalagias may be similar and the variation in
duration and frequency might be generally dependant on a different
disorder of the inferior posterior hypothalamic neurons, perhaps a
modulation of neuronal activity or a different involvement of the
trigeminovascular system. This might explain the relativly different
phenotypes of these related syndromes. There is a strong need to in-
vestigate other related idiopathic headache syndromes such as
chronic paroxysmal hemicrania and hemicrania continua with func-
tional imaging to seek for the anatomical or functional basis for the
variation in trigeminal autonomic cephalagias.

L18) Drugs for obesity: pharmacodynamics, pharmacoepi-
demiology and social pharmacology

J. L. Montastruc*, M. Berlan
Service de Pharmacologie Clinique and *Centre Midi-Pyrénées de
Pharmacovigilance, de Pharmacoépidémiologie et d’Informations
sur le Médicament, Faculté de Médecine, Toulouse, France
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As a consequence of the development of obesity in the industrialized
countries, pharmaceutical industries developped research about new
anti-obesity drugs. This review will discuss three aspects :
1 Pharmacodynamics :The mechanism of action of drugs already

available or in current development. Four approches are currently
investigated :
a) control of energy intake, mainly through modification of ap-

petite ;
b) control of energy expenditure, essentially through the increase

of thermogenesis ;
c) control of the availability of substrates to cells and tissues

through hormonal and metabolic factors controlling the fate of
the available energy substrates ;

d) control of fat reserves through modulation of lipogenesis and
lipolysis in white adipose tissue.

Finally, most of these old or putative new drugs act through a main fi-
nal pathway : the autonomic nervous system and especially the sym-
pathetic nervous system.
2 Pharmacoepidemiology : Evaluation of the risks related to the use

of these drugs through a review of adverse drug reactions recently
described in Pharmacovigilance studies with anti-obesity drugs.

3 Social Pharmacology : Evaluation of the benefit/risk ratio of these
drugs through discussion of reglementary requirements for ap-
proval of these drugs in clinical practice.

What is the final goal for an “antiobesity ” drug ? In fact, efficacy
should be clearly distinguished from effectiveness for these agents.Fi-
nally, the development of these drugs should be considered as a nice
example of “Medicalisation ” of our Society.

L19) Blood pressure variability and cardiovascular 
prognosis in hypertensive patients. Neural 
and non-neural mechanisms

Gianfranco Parati
Dept of Clinical Medicine, Prevention and Applied Biotechnoloies,
University of Milano-Bicocca; Cardiology II, S.Luca Hospital, Istituto
Auxologico Italiano, via Spagnoletto, 3 20149, Milano, Italy

Blood Pressure variability (BPV) is a complex phenomenon that in-
cludes both short and long lasting changes. Several methods have
been proposed for its quantification, including the calculation of BP
changes that occur in specific conditions (e. g. morning BP rise, night
BP fall), the standard deviation of the average BP value of the record-
ing period, and more sophisticated techniques based on spectral
analysis. The assessment of BP variations has raised considerable in-
terest in cardiovascular physiology and pathophysiology, because it
provides a deeper insight into the mechanisms involved in cardiovas-
cular regulation. In particular BPV is inversely associated with
baroreflex sensitivity, and increases in case of sympathetic activation.
BP variability is also relevant from a clinical view point,because of the
evidence that the degree of BP fluctuations may independently con-
tribute to the organ damage and to the cardiovascular risk of hyper-
tensive patients. There is recent evidence that not only the amplitude
of BP swings but also their steepness is increased in hypertension,
suggesting the involvement of additional pathophysiological mecha-
nisms in the link between BPV and cardiovascular risk. Thus, optimal
anti-hypertensive treatment might need to reduce not only 24 h ave-
rage BP levels but also the degree of BP fluctuations, which empha-
sizes the importance of selecting drugs able to induce a smooth and
persistent BP reduction over the 24 hours. The need of continuous BP
monitoring in order to properly quantify BP variability might explain
why the evidence on the clinical relevance of BPV is still limited.Thus,
although the prognostic value of BP variability has been clearly
demonstrated in recent experimental and population studies, its abil-
ity to represent an additional independent factor contributing to car-
diovascular risk in hypertension has to be confirmed by large

prospective studies in which BP variability is properly assessed
through available techniques for beat-to-beat non-invasive BP moni-
toring in ambulant patients.

L20) Carotid atherosclerosis and autonomic 
nervous system

A. Pavy-Le Traon, N. Nasr, V. Larrue
Service de neurologie vasculaire, Hopital Rangueil, 1, Av J.Poulhes,
31403 Toulouse Cedex 4, France

Importance of carotid baroreflex in blood pressure regulation is well
known based on experimental animal and clinical studies, showing
relationship between baroreceptor sensitivity and blood pressure
variability. The baroreceptors located in the carotid sinus can be af-
fected during carotid surgery. During surgery, the act of plaque re-
moval has been shown to be associated with a partial disruption of
baroreceptor mechanism in the carotid artery [1]. Blood pressure in-
stability is common during the first 24 hours after carotid en-
darterectomy and has been associated with a disturbance of the
baroreflex control mechanism. Hypotension or hypertension may oc-
cur and hypertension may induce cerebral vascular complications.
Blood pressure instability is usually transient. Nevertheless, the
changes in baroreceptor sensitivity can affect the blood pressure reg-
ulation several months after surgery. A five-year follow up study has
shown that an improvement of baroreceptor sensitivity after carotid
surgery is related to a long lasting reduction of blood pressure levels
and variability [2].

The stimulation by distension and the sensitivity of carotid
baroreceptors may also be reduced by carotid atherosclerosis, espe-
cially if bilateral. Postural hypotension and attenuated heart rate re-
sponses have been reported as more frequent in patients with carotid
artery stenosis [3] and may favour the onset of cerebro-vascular
symptoms. An on-going study in our department is aiming to study
the relationship between the carotid atherosclerosis and the sponta-
neous baroreflex slope as initially described by Bertinieri et al. [4].
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L21) Autonomic regulation of the nutritional metabolism

Luc Penicaud, Toulouse, France

L22) Cardiovascular and metabolic adaptation to exercise

Rivière Daniel
Service d’Exploration de la Fonction Respiratoire et de Médecine du
Sport, Hôpital Purpan, Place du Docteur-Baylac, TSA 40031, 31059
Toulouse cedex, France

During exercise, muscle needs energy to perform contraction. The
only source of chemical energy usable by muscle is ATP (adenosine
triphosphate), the reserves of which are very low in muscle. So, to
lengthen exercise, constant synthesis of ATP is needed. This is done
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through metabolic pathways, that use substrates from the muscle it-
self or from the blood. During exercise, there is a considerable in-
crease in muscular blood flow due to an increase in cardiac output
(increase in heart rate and stroke volume) and the preferential distri-
bution of the cardiac output towards circulation in the working mus-
cles. The muscle has three metabolic pathways at its disposal to syn-
thesize ATP. They are either anaerobic (i. e. without oxygen) using
creatine phosphate and/or glycolysis (with muscular glycogen or
plasma glucose), or aerobic, using oxygen, with carbohydrates and
lipids.The involvement of these different pathways depends on the in-
dividual(inherited physical aptitude and level of training),but mainly
on the exercise itself in terms of duration and intensity. To take the
different aptitudes of subjects into account, a reference intensity is
currently used for exercise codification. It is called Maximal Aerobic
Power, and it is defined by the lowest intensity of power to reach the
VO2 max. (maximal oxygen consumption) i. e. the heart’s maximum
ability to send blood to the periphery and maximum muscle oxygen
extraction from the blood.These concepts lead to the definition of en-
durance, resistance and anaerobic threshold. So, during low intensity
exercise, the muscle preferentially uses lipids, from the intramuscular
reserves and adipose tissue, under the lipolytic effect of many hor-
mones, especially catecholamines. For high intensity exercise, the
main fuel is carbohydrates, coming from blood and glycogen stores in
the muscle. Theses notions have practical applications, such as in-
creasing performance in sport or the use of muscular exercise for
health, in terms of prevention or treatment for example of obesity.

L23) Insulin, nitric oxide, vasodilation and autonomic
nervous system

Urs Scherrer
Department of Internal Medicine, Centre Hospitalier Universitaire
Vaudois, CH-1011 Lausanne, Switzerland

Epidemiological studies indicate that insulin resistance, arterial hy-
pertension and cardiovascular morbidity are related, but the under-
lying mechanism linking these disorders is not known. Over the past
decade, evidence has accumulated indicating that nitric oxide (NO)
may play a key role in the regulation of metabolic, cardiovascular and
autonomic homeostasis in both animals and humans. Endothelium
nitric oxide synthase (eNOS) null mice are insulin resistant, hyper-
tensive and display dyslipidemia. In humans, endothelium derived
NO regulates arterial pressure,and arterial hypertension is associated
with eNOS gene polymorphism. Insulin, in addition to its metabolic
actions, exerts cardiovascular effects that are mediated by the L-argi-
nine-NO-pathway. Insulin-induced stimulation of skeletal muscle
blood flow is mediated by NO. By promoting substrate delivery, this
effect could regulate insulin sensitivity. Consistent with this concept,
both insulin resistant humans and eNOS null mice are characterized
by impaired insulin-induced stimulation of blood flow to skeletal
muscle tissue. Here, we will review recent evidence indicating that NO
may play a central role in the pathogenesis of the metabolic syn-
drome, thereby providing the conceptual framework for the use of
NO-donors and/or NO-bioavailability modulating agents for the
treatment of insulin resistance and arterial hypertension.

L24) Parkinson’s disease patients with bilateral
subthalamic deep brain stimulation gain weight

F. Macia, MD; C. Perlemoine, MD; I. Coman, MD; D. Guehl, MD, PhD;
P. Burbaud, MD, PhD; E. Cuny, MD; H. Gin, MD; V. Rigalleau, MD, PhD;
and F. Tison MD, PhD*

Abstract-Weight gain (WG) might result from subthalamic deep
brain stimulation (STN-DBS) in PD. We first assessed WG and body

mass index (BMI Kg/m2) changes in 22 operated patients. Twenty-
one % had become obese (BMI > 30). We then studied resting energy
expenditure (REE) and daily energy intake (DEI) in 17 operated PD
patients versus 10 non-operated. All operated patients gained weight
and 20 % became obese. Stimulation “on” normalized the REE com-
pared to controls, while DEI remained similar. STN-DBS patients did
not seem to adjust their DEI to their new REE status.

L25) Cardiac autonomic neuropathy in diabetic patients

P. Valensi
Department of Diabetology, Jean Verdier Hospital, Paris-Nord Uni-
versity, Bondy, France

Cardiac autonomic neuropathy (CAN) may be assessed easily by stan-
dardized tests of heart rate variability. The prevalence of subclinical
CAN is 30–50 % in diabetic patients. The pathophysiology of CAN in-
volves various biochemical pathways (aldose reductase and protein
kinase C activities, AGE accumulation, oxydative stress). Obesity and
in some cases malnutrition are other determinants of CAN. The ma-
jor classical complications of CAN, postural hypotension and silent
myocardial infarction, become less and less frequent. On the contrary
subclinical related disorders may often be detected and lead to severe
complications. Subclinical CAN has been shown to be associated with
a five fold increase in cardiac mortality. The disorders which may ac-
count for this poor prognosis are: reduction of left ventricle ejection
fraction as evidenced by isotopic angiography, reduced hemody-
namic response to exercise, changes in 24-hour blood pressure vari-
ability with subsequent left ventricle hypertrophy.As for the relation-
ship with silent myocardial ischemia, the data are contradictory but
CAN is associated with a higher rate of major cardiac events particu-
larly in the patients with silent myocardial ischemia. QT interval
lengthening and alterations in the QT-RR relation are found in dia-
betic patients with CAN and may contribute to severe arrhythmias.
CAN may also be involved in the alterations of coronary vasomotric-
ity. A relative sympathetic override may also contribute to the in-
crease in arterial rigidity and hypertension. The severity of cardiac
outcomes justifies to assess CAN in all the diabetic patients and its
functional consequences when CAN is present, and to be cautious
when using some treatments.

L26) Sympathetic tone assessment in patients at high
cardiovascular risk: Interest of direct recording of
sympathetic nerve activity (MSNA)

Philippe Van de Borne
Department of Cardiology, Erasme Hospital, Brussels, Belgium

The microneurographic technique allows direct recordings of effer-
ent post-ganglionic sympathetic nerve activity targeted to the pe-
ripheral arteries. The recording procedure generates sometimes a
mild discomfort when searching for an adequate nerve recording site,
but is totally harmless in experienced hands. The baroreceptors and
the chemoreceptors importantly regulate sympathetic nerve traffic.
The presentation will focus on the recording methodology, explain
the interest of the microneurographic technique to assess sympa-
thetic activity, as compared to plasma catecholamine determination.
Of particular interest is the beat-to-beat regulation of sympathetic
nerve activity in responses to pharmacological changes in pressure,
apneas and cardiac arrythmias than can be best assessed by this tech-
nique.

The presentation will also focus on sympathetic nerve traffic reg-
ulation in patients with sleep apnea and congestive heart failure who
are at high cardiovascular risk. Potential mechanisms that may pro-
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mote cardiac arrhythmias during sleep apnea will be analyzed. In ad-
dition, chemoreflex control is markedly altered in these patients. This
mechanism may contribute to the persisting elevated sympathetic
nerve traffic of sleep apnea and heart failure. Correction of heart fail-
ure with cardiac transplantation does, however, not always suppress
peripheral sympathetic hyperactivity and potential mechanisms for
this finding will be discussed.

L27) Neuropathology of Parkinsonian Disorders

Gregor Wenning, Innsbruck

Among the many causes of degenerative parkinsonian disorders
three appear to be relevant in clinical practice, including Parkinson’s
disease (PD), multiple system atrophy (MSA) and progressive
supranuclear palsy (PSP).

PD is characterized by progressive loss of nigral neurons causing
striatal dopamine deficiency, reflecting both disease duration and its

clinical severity at the time of postmortem. The clinical subtypes of
PD may have different morphological lesion patterns: a) The akinetic-
rigid type shows more severe cell loss in the ventrolateral part of sub-
stantia nigra zona compacta (SNZC) that projects to the dorsal puta-
men. b) The tremor-dominant type shows more severe neuron loss in
medial than in lateral SNZC and damage to the retrorubral field A8
containing only few tyrosine hydroxylase and dopamine transporter
immunoreactive (IR) neurons but mainly calretinin-IR cells.MSA has
ubiquitous oligodendroglial synuclein inclusions as a cytopathologic
hallmark. In MSA-P compared to PD degeneration is more severe in
the lateral SNZC with severe loss of calbindin-IR cells reflecting ini-
tial degeneration of the striatal matrix in the caudal putamen with
transsynaptic degeneration of striatonigral efferences that remain in-
tact in PD. This fact and loss of striatal D2 receptors–as in advanced
stages of PD–are reasons for negative response to L-dopa substitu-
tion.

In contrast to PD and MSA, PSP is a subcortical tauopathy pre-
senting with early falls, axial parkinsonism and subcortical dementia.
There is considerable clinicopathological overlap with other
tauopathies such as corticobasal degeneration or FTD-like disorders.
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CL01) Interaction of chemoreceptor and baroreceptor
reflexes by hypoxia and hypercapnia – a mechanism
for promoting hypertension in Obstructive 
SleepApnoea

Victoria Cooper,Stanley Pearson*,Claire Bowker*,Roger Hainsworth
Institute for Cardiovascular Research, University of Leeds, Leeds, LS2
9JT.
* Department of Respiratory Medicine, Leeds General Infirmary,
Leeds, LS1 1YY

Asphyxia, which occurs during obstructive sleep apnoeic events, may
lead to hypertension by altering the baroreceptor reflex. We have re-
cently reported that breathing an asphyxic gas resets of the barore-
ceptor-vascular resistance reflex towards higher pressures [1]. The
present study was designed to determine whether this effect was due
to the action of hypoxia on peripheral chemoreceptors or due to hy-
percapnia acting mainly on central chemoreceptors.

We studied 11 healthy volunteer subjects aged between 20–55
years old (6 male).We changed the stimulus to the carotid barorecep-
tors, using a neck chamber and graded pressures of –40
to + 60 mmHg. Vascular resistance responses were assessed in the
forearm from changes in blood pressure (Finapres) divided by
changes in brachial flow velocity (Doppler) and cardiac responses as
changes in RR interval. Stimulus response curves were defined dur-
ing (i) air breathing (ii) hypoxia (12 % O2 in N2) and (iii) hypercap-
nia (5 % CO2 in 95 % O2).We applied sigmoid functions to the curves
and determined the maximal differential (equivalent to peak gain)
and the corresponding carotid pressure (equivalent to “set point”.

Hypoxia resulted in an increase in heart rate but no change in
mean blood pressure. Peak gain of the vascular resistance response to
baroreceptor stimulation was significantly reduced from –3.4 ± 0.7
units to –1.6 ± 0.2 units (P < 0.05) but there was no effect on “set
point”.Hypercapnia,on the other hand,resulted in a decrease in heart
rate and a significant increase in mean blood pressure. There was,
however, no change in the gain of the vascular resistance responses
but “set point” was significantly increased from 78 ± 3 mmHg to
87 ± 2 mmHg (P < 0.02). There was no effect on the cardiac barore-
flex responses by either hypoxia or hypercapnia.

These results suggest that the hypoxic component of asphyxia re-
duces baroreceptor-vascular resistance reflex sensitivity, whilst the
hypercapnic component is responsible for increasing blood pressure
and reflex “set point”. Thus the interaction of both peripheral and
central chemoreceptors on baroreflex function may both contribute
to promoting hypertension in patients with obstructive sleep apnoea.
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CL02) Cross-spectral analysis of cardiovascular variables
whilst supine: an easy method for the identification
of diabetic patients with autonomic neuropathy

Gulli G, Fattor B*, Marchesi M*
Dept. of Neurology, clinical Neurophysiology, University of Erlangen-
Nuerenberg, Schwabachanlage 6, 91054 Erlangen, Germany
* I Department of Internal Medicine, Regional Hospital of Bolzano,
Bohlenstrasse, 39100 Bolzano, Italy

Diabetic autonomic dysfunction is associated with a high risk of mor-
tality which makes early identification clinically important. An easy
and low-cost method for diagnosis of patients with autonomic dys-
function would be of considerable benefit.

We evaluated the autonomic function in 28 diabetic patients and 12
control subjects by analysing 10 min time series of heart period (RR)
and systolic arterial pressure (SAP, Finapres) during supine rest and
60° head-up-tilt.The power of the high (respiratory) and low (LF ~ 0.1
Hz) frequency oscillations were quantified by spectral analysis.The LF
central frequency (LF_freq),phase shift,and the transfer function gain
between RR-interval and SAP fluctuations were provided by cross-
spectral analysis, and measured at the point of maximal coherence.

The orthostatic manoeuvre induced the expected changes in
spectral parameters (increase in the LF components of both RR and
SAP and decrease in the HF variability of RR) in 14 patients and in all
the controls. Responses were abnormal in the other 14 patients (PAT).

In supine, compared to the normal responders, PAT subjects dis-
played disrupted mechanisms in the LF variability (lower LF_freq
and larger phase angle, lower values or even absence of coherence and
smaller transfer function gain between RR and SAP fluctuations).

These findings indicate that diabetic subjects with cardiovascular
autonomic dysfunction might be easily identified by cross-spectral
parameters whilst supine.

CL03) Does the beneficial effect of beta-blockade 
on autonomic balance depend on the etiology 
of heart failure?

Séronde Marie-France, Bouhaddi Malika*, Legallery Pierre, Henriet
Marie-Thérèse*, Cappelle Sylvie*, Schiele François, Regnard Jacques*
Cardiologie and Explorations fonctionnelles rénales*, CHU de Be-
sançon, F-25030

Non specific beta-blocking treatment improves clinical status and
ejection fraction in patients with chronic heart failure. Some studies
also evidenced improvement of the autonomic balance which con-
trols cardiovascular functions. Whether the etiology of heart failure
modulates these beneficial effects has not been reported.

We studied 26 heart failure patients (NYHA II & III, 61 ± 10 y,
EF = 33 ± 7 %), 10 of whom were hypertensive (HT). 14 patients had
ischemic cardiopathy (IC, 4 with HT) 12 dilated cardiomyopathy
(DCM, 6 with HT). Heart rate, blood pressure (Finapres), heart rate
variability (CGSA) and baroreflex sensitivity (PBR, sequence
method), were assessed before and after 3 months with stabilized
carvedilol treatment.

Carvedilol treatment lowered blood pressure and heart rate in all
patients. Carvedilol also increased significantly two indexes of
parasympathetic heart control (baroreflex slope and HF/tot index) in
IC, but not in DCM (table). However no such change occurred in the
10 patients with HT while this parasympathetic improvement was
significant in the 16 patients without HT (see Table).

In conclusion, after 3 months carvedilol therapy the improvement
of autonomic balance was different according to the etiology of heart
failure. Since hypertension is known to impair baroreflex function, it
may be questioned whether this effect is likely to hinder the benefits
of beta-blockade in heart failure patients.



120

CL04) Obesity and hypertension effect 
on ventricular repolarization

Pathak A, Galinier M, Senard JM
Club d’Etude du Système Nerveux Autonome (CESNA) ; INSERM
U317, Faculté de Médecine, 37 allées Jules Guesde, 31073 Toulouse
cedex, France

Background: Ventricular repolarization abnormalities are often de-
picted in obese patients and incriminated in their high cardiac mor-
tality rate. However, data about ventricular repolarization in these pa-
tients remain scarce and controversial. Our aim was to test the effects
of obesity and hypertension on classical and new ventricular repo-
larization parameters.

Methods: four Groups of 20 patients where divided into uncom-
plicated obese (O) with solely a body mass index > 30 kg/m2, hyper-
tensive (H) (blood pressure > 140/90 mm Hg), obese hypertensive
(OH) and control (C). Patients with left ventricular hypertrophy or
low ejection fraction were excluded. All patients underwent physical
examination, had a 12 lead-EKG and 24h Holter – EKG and cardiac
transthoracic echo. The following parameters studying QT interval
were collected: QT interval lasting from the beginning of the Q wave
to the apex (QTa) and to the end of the T wave (QTe), QT intervals
plotted against RR intervals and two regression lines were calculated
characterized by their slope and intersection with the Y axis, QT dis-
persion (longest minus shortest QT interval for each RR value) as well
as the difference of QT interval between night and day at a fixed RR
value (800 and 1000ms) considered as a marker of the sympathovagal
balance. All parameters were corrected by heart rate (QTc).

Results: All patients were identical for demographics and sex dis-
tribution. Compared to control O, H and OH patients had a non sig-
nificant increase of QT length and QT dispersion. However dynamic
repolarization parameters were modified with a QT/RR slope in-
crease of 21 %, 17 % and 24 % in O,H and OH patients(p < 0.05) for
both QTa and QTe, without difference between the groups. There was
a positive relationship between QT/RR slope and abdominal obesity
(Waist Hip Ratio > 0.85.

Conclusion: QT dynamicity parameters are more sensitive in de-
tecting abnormal repolarization feature than standard EKG measure-
ment. These techniques should be applied to obese patients to detect
abnormal silent findings.

CL05) Low involvement of β-adrenergic pathway 
in exercise-induced lipolysis in human 
subcutaneous adipose tissue: putative role 
of natriuretic peptides

Moro C, Sengenès C, Crampes F, Galitzky J, De Glisesinski I, Thalamas
C, Lafontan M, Berlan M
Laboratory of Clinical Pharmacology, INSERM Unit 586, Faculty of
Medicine, 37 Allée J. Guesde, 31073 Toulouse, France and Center of
Clinical Investigation, Toulouse Hospital

In human fat cells, lipolysis has for a long time been only attributed
to catecholamines through activation of the β-adrenergic receptors
(β-AR). We have demonstrated that Natriuretic Peptides (ANP and
BNP) are potent and specific lipolytic agents in human fat cells [1, 2].
To search for a physiological relevance of this effect, we studied the
lipolysis in subcutaneous adipose tissue (SCAT) in men during exer-
cise; a situation known to increase both plasma catecholamine and
ANP concentrations. In a double blind randomized study, healthy
young male subjects received orally placebo or 5 mg Tertatolol to fur-
ther increase exercise-induced plasma ANP concentrations. Using the
microdialysis method, the changes in dialysate glycerol concentration
from SCAT were evaluated during two successive 30 min exercise
bouts performed at 35 % (exercise I) and 60 % (exercise II) of VO2
max. One microdialysis probe was perfused with Ringer + phento-
lamine (to suppress the antilipolytic α2-AR) and a second one sup-
plemented with propranolol at a concentration that totally suppress
the lipolytic action of local perfusion of the β-AR agonist isopro-
terenol. After placebo treatment, exercises increased plasma cate-
cholamines and ANP concentrations. Dialysate glycerol increase was
higher in exercise II than in exercise I. The presence of propranolol
only reduced by 41 and 32 % the glycerol dialysate during exercise II,
and I respectively.After tertatolol treatment,exercise-induced plasma
catecholamines and ANP concentrations were largely increased than
after placebo. The addition of propranolol into the probe had no in-
hibitory effect on glycerol level increase. Moreover, the lipolytic re-
sponse to exercise was higher during exercise II when compared to
placebo treatment and was correlated with plasma ANP level. In con-
clusion, the data show first that the ß-AR activation is weakly involved
in exercise-induced lipolysis and secondly underlie the physiological
role of ANP in lipolytic process in human SCAT.

References

1. Sengenes C, et al. (2000) Natriuretic peptides: a new lipolytic
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Table to CL03)

TOTAL (26) IC (14) DCM (12) with HT (10) without HT (16)

Carvedilol (–) (+) (–) (+) (–) (+) (–) (+) (–) (+)

PBR 9±5 14±6* 9.7±4 13.3±6* 8.6±5 14.3±7 6.7±3 11.05±3 8.6±4 21.4±20*
(ms.mmHg–1)

Ptot (ms2) 44±78 154±217 36±45 206±257* 56±112 90±120 275±344 397±731 134±132 420±692*

HF/tot 0.124±0.13 0.24±0.15* 0.08±0.06 0.28±0.18* 0.18±0.17 0.18±0.07 0.11±0.98 0.22±0.08 0.13±0.14 0.26±0.17

* = p < 0.05 (+)/(–) carvedilol
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CL06) Cerebral autoregulation improves in epilepsy
patients after temporal lobe surgery

Matthias Dütsch, MD2; Orrin Devinsky, MD1; Werner Doyle; MD3;
Max J. Hilz, MD, PhD1, 2

Depts. of Neurology1 and Neurosurgery3, New York University, 550
First Avenue, NB 7W11, New York, NY 10016, USA
Dept of Neurology 2, University of Erlangen-Nuremberg,
Schwabachanlage 6, 91 054 Erlangen, Germany

Introduction: Patients with temporal lobe epilepsy (TLE) often show
increased cardiovascular sympathetic modulation during the interic-
tal period, that decreases after epilepsy surgery.

Aim: In this study, we evaluated whether temporal lobectomy
changes autonomic modulation of cerebral blood flow velocity
(CBFV) and cerebral autoregulation.

Subjects: We studied 16 TLE patients 3–4 months before and after
surgery.

Methods: We monitored heart rate (HR), blood pressure (BP), res-
piration, transcutaneous oxygen saturation (sat-O2), end-expiratory
carbon dioxide partial pressure (pCO2) and middle cerebral artery
CBFV. Spectral analysis was used to determine sympathetic and
parasympathetic modulation of HR, BP and CBFV as powers of sig-
nal oscillations in the frequency ranges from 0.04–0.15Hz (LF-power)
and 0.15–0.5Hz (HF-power). LF-transfer function gain and phase
shift between BP and CBFV were calculated as parameters of cerebral
autoregulation.

Results: After surgery, HR, BPmean, CBFVmean, respiration, sat-O2,
pCO2 and HF powers remained unchanged. LF-powers of HR, BP,
CBFV and LF-transfer function gain had decreased while the phase
angle had increased (p < 0.05).

Conclusions: The reduction of LF powers and LF-gain and the
higher phase angle showed reduced sympathetic modulation and im-
proved cerebral autoregulation. The enhanced cerebrovascular stabil-
ity after surgery may improve autonomic balance in epilepsy patients.

CL07) Dynamic autoregulation testing in middle 
cerebral artery stenosis

C. Haubrich, MD1; W. Kruska1; R. R. Diehl, PhD3; W. Möller-Hart-
mann2, C. Klötzsch, MD4

1 Department of Neurology; 2 Department of Neuroradiology, Uni-
versity Hospital Aachen, 52074 Aachen, Germany; 3 Department of
Neurology,Alfred-Krupp Krankenhaus Essen, 45117 Essen Germany;
4 Kliniken Schmieder,Allensbach und Hegau-Klinikum Singen, 48224
Germany

Purpose: Cross-spectral analysis (CSA) of spontaneous oscillations in
cerebral blood flow velocity (CBFV) and blood pressure (BP) is con-
sidered as a sensitive and convenient method for dynamic autoregu-
lation testing. So far, it has been unclear whether CSA can be used to
assess stenoses of the intracranial arteries.

Subjects/Method: This study for a first time applies CSA to 26 M1-
stenoses of low, moderate and high degree and 14 normal controls. By
means of CSA, we studied spontaneous oscillations (M-waves 3 to 9
cpm and B-waves 0.5 to 3 cpm) in continuous recordings of Tran-
scranial Doppler of the middle cerebral artery and simultaneously
recorded beat-to-beat blood pressure.

Results: A gradual decrease of pulsatility indices confirmed the in-

creasing hemodynamic relevance of the stenoses. When compared to
controls, M-wave phase shifts between CBFV and BP were gradually
reduced with increasing degree of M1-stenosis (Controls: 44.6 21.1°,
High degree stenosis: 16.719.5°). The phase relation between B-waves
in BP and CBFV was shifted to positive values (Low degree stenosis:
–9.7108.4°; High degree stenosis: 50.943.8°).

Conclusions: As B- and M-wave phase shifts seem to characterize
the degree of autonomy of CBFV modulation, this study suggests that
with increasing degree of M1-stenosis the arteriolar function is im-
paired. It shows that CSA is of indicative use for the assessment of in-
tracranial artery stenosis.

CL08) Orthostatic tolerance is impaired after stereotactic
implantation of electrodes and stimulation of poste-
rior hypothalamic gray matter in patients with in-
tractable cluster headache

Guaraldi Pietro*, Cortelli Pietro*, Pierangeli Giulia#, Leone Mas-
simo§, Franzini Angelo§, Bussone Gennaro§
* Department of Neuroscience, University of Modena e Reggio
Emilia,Via Del Pozzo, 71, 41100 Modena; # Department of Neurolog-
ical Sciences, University of Bologna, Via Ugo Foscolo,7,40123
Bologna; § Headache Unit, Carlo Besta Neurological Institute, Via
Celoria 30, 20100 Milano

Purpose/Aim: Evaluation of cardiovascular response to head-up tilt
testing (HUT) after implantation of electrode and continuous and
unipolar therapeutic stimulation in patients with intractable cluster
headache (CH).

Subjects/Methods: Four patients (3 males; 36 ± 9syears) with in-
tractable chronic CH with bilateral (1 pz) or monolateral (3 pz) pos-
terior hypothalamic gray matter stimulator underwent 30 minutes
HUT, in 3 conditions: A) preoperatively, B) after implantation stimu-
lation “off”, C) after implantation stimulation “on” The studies were
conducted 72 ± 72 days (range 180–25 days) after the electrodes im-
plantation and after that the accurancy of the electrodes placement,
the voltage, pulse width and frequency of stimulation were optimized
for the best clinical results by the scientist of Carlo Besta in Milan.We
monitored systolic and diastolic blood pressure (SBP, DBP; portapres
model II), heart rate (HR; Grass tachograph preamplifier) oro-nasal
and abdominal breathing (Grass DC preamplifier 7P1). The changes
with respect to the basal value of SBP, DBP and HR at the last min of
tilt were calculated. Off-line analysis was performed to calculate the
autoregressive power spectral analysis of HR and DBP variability (LF
and HF = low and high frequency component). One patient was not
studied in condition “A” and one who had cluster headache attack
treated with sumatriptan during HUT in condition “C”, was excluded
from the statistical analysis.

Results: Are summarized in the table.
Conclusions: Orthostatic tolerance is impaired after the implanta-

tion of electrodes in the hypothalamic gray matter (condition B
“off”). This pattern of sympathetic orthostatic hypotension is wors-
ened by the neuro-stimulation (condition C “on”). PSA of HR and
DBP variability showed an increase of sympathetic tone during tilt.

CL09) Elevated levels of dermal noradrenaline 
in patients with painful neuropathy

Bickel A, Pos O, Leis S, Hilz M J, Neundörfer B
Dept. of Neurology, University of Erlangen-Nürnberg, Schwabachan-
lage 6, D-91054 Erlangen

Aim: In a previous immunohistochemical study we have shown an in-
creased density of sympathetic nerve fibers in sural nerve biopsies of



122

patients with painful neuropathy, compared to patients with neu-
ropathy without pain, while afferent nerve fibers were similarly re-
duced in both groups. This finding suggested a role of the sympa-
thetic nervous system in the pathophysiology of pain in neuropathies,
but it remained unclear, if this higher number of sympathetic nerve
fibers was correlated with an elevated peripheral sympathetic activ-
ity in this patient group.

Methods: Dermal microdialysis was used to determine levels of
dermal catecholamines (dopamine, noradrenaline) in 10 patients
with painful neuropathies (PN), 7 patients with neuropathies without
pain (NWP), and age-matched healthy controls (HC). Single hollow
microdialysis fibers (cutoff 5 kDA, Dermal Dialysis, Erlangen, Ger-
many) were inserted intracutaneously at a length of 1,5 cm in the
lower leg. The fibers were perfused with Ringer’s solution at a flow
rate of 0,4µl/min, dialysate was collected after skin passage. After 60
min, tyramine (50µg/ml), an indirect sympathomimetic agent, was
applied via the microdialysis membranes for 30 min, then mem-
branes were perfused for 30min with Ringer’s solution again. Nora-
drenaline and dopamine were analysed in the dialysate with HPLC af-
terwards.

Results: Dopamine, which has been recently shown to be synthe-
sised from tyramine locally in skin tissue independently from sym-
pathetic nerve endings, was elevated in the microdialysis fluid in all
groups during stimulation, differences were not significant. Addi-
tionally baseline noradrenaline levels before tyramine stimulation
did not differ between the groups. In contrast, noradrenaline concen-
tration during tyramine stimulation in patients with PN (269,8 ± 136
pg/ml) were higher compared to NWP (150,6 ± 79 pg/ml), and even
higher than in the control group (191,6 ± 140 pg/ml). The relative in-
crease of noradrenalin in PN patients was similar to controls (5,6
vs. 4,9) and significantly higher compared to NWP (2,2; p = 0.02).
Clinical data (neuropathy score, neurography) showed no other dif-
ferences between both patients groups.

Conclusions: Noradrenaline levels, measured by skin microdialy-
sis, were significantly higher during tyramine stimulation in patients
with painful neuropathies compared to patients with neuropathies
without pain. This data supports the hypothesis, that the sympathetic
nervous system may be involved in the generation of neuropathic
pain in peripheral neuropathies.

CL10) Water ingestion and haemodynamic responses 
while seated and standing in subjects 
with chronic autonomic failure

T. M.Younga, b, C. J.Mathiasa, b

a Neurovascular Medicine Unit, Imperial College London at St.Mary’s
Hospital, London; b Autonomic Unit, National Hospital for Neurology
and Neurosurgery, University College London, London, United King-
dom

Drinking 480–500 ml of water increases seated blood pressure (BP) of
subjects with autonomic failure (AF) [1, 2]. We hypothesised that wa-
ter ingestion would improve standing BP in AF; we also set out to eval-
uate the haemodynamics changes involved. We studied 7 subjects
with Pure Autonomic Failure (PAF) and 7 with Multiple System Atro-
phy (MSA), all with documented AF and orthostatic hypotension.

Measurements occurred between 1000 and 1300, subjects having
fasted after a light breakfast at 0800.Anti-hypotensive medication was
omitted from the previous evening. The subject was seated and BP
recordings were made intermittently (Dinamap) and continuously
(Portapres II). The subjects stood for 5 minutes with recordings made
at 3 and 5 minutes (Stand 0). The subject was then seated. An identi-
cal stand was carried out 15 minutes (Stand 1) and 35 minutes (Stand
2) after water ingestion. Subjective symptoms (dizziness, lighthead-
edness, and tiredness) were recorded for each stand (Table).

HUT test A (“pre”) B (“off”) C (“on“ p <
N = 3 N = 4 N = 3

Age 34±9 (27–45) 36±9 (27–45) 38±9 (27–45) n. s.

Delta SBP (mmHg) –1±3 –12±9 –18±1 0.01 C vs A

Delta DBP (mmHg) 4±1 5±2 –0.5±3 n. s.

Delta HR (bts/min) 13±5 29±8 29±7 0.03 B,C vs A

Rest HR variability P <
LF (nu) 61±27 54±26 51±25 n. s.
HF (nu) 36±28 38±24 43±24 n. s.
LF/HF ratio 3.15±3.05 2.32±2.21 2.54±3.42 n. s.

Tilt HR variability
LF (nu) 74±16 94±1 91±3 0.04 (B,C vs A)
HF (nu) 22±15 4.5±1 5±1 0.04 (B,C vs A)
LF/HF ratio 6±6 21±3 17±2 0.001 (B,C vs A)

Rest DBP variability
LF (nu) 66±14 75±3 78±6 n. s.
HF (nu) 28±15 16±4 16±6 n. s.
LF/HF ratio 3.05±2.1 4.92±1.18 5.32±1.82 n. s.

Tilt DBP variability n. s.
LF (nu) 82±8 96±2 86±9 n. s.
HF (nu) 13±6 3.5±1 12±9 n. s.
LF/HF ratio 8.2±5.9 30.7±13 10.6±6.5 0.03 (B vs C)

Table to CL08)

Table to CL10) Systolic and diastolic blood pressure (SBP and DBP) in 14 AF sub-
jects before and after drinking 480 ml water. Values given are BP in mmHg ± SD us-
ing Dinamap data

Stand 0 Stand 1 Stand 2

3 mins SBP 79.5±21.5 101.0±23.3*** 99.6±24.0***
DBP 51.5±15.0 63.6±13.0** 64.0±14.0**

5 mins SBP 77.9±25.6 95.3±23.0** 95.4±22.9***
DBP 49.6±16.3 63.4±16.1** 60.4±16.1**

** = p < 0.01; *** = p < 0.001; p values refer to Stand 1 or Stand 2 BP compared
with baseline (Stand 0)
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All AF subjects symptomatic on stand 1(11/14) noted an im-
provement in symptoms on Stands 1 and 2. Table 1 shows the signifi-
cant increase in standing BP after water ingestion. The Portapres II
data was analyzed using Modelflow [3] to compare the haemody-
namic changes for each of the seated 15 minutes between finishing the
water and stand 1. Significant increases in SBP and DBP were first
seen in PAF 6 minutes after water ingestion, but not until 14 minutes
in MSA. In both MSA and PAF the pressor response appeared related
to an increase in TPR, with no significant change in cardiac output or
stroke volume, the time to first significant increase occurring after 6
minutes in PAF and 14 minutes in MSA.The increases in SBP,DBP and
TPR continued throughout the second seated period (20–35) minutes
post-water ingestion.

We have demonstrated that water ingestion reduces orthostatic
hypotension in AF as early as 15 minutes after drinking. This benefi-
cial response was related to increased TPR, occurring earlier in PAF
than MSA, which may be related to lesion site.
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P01) Application of empirical mode decomposition 
to assess cardiovascular autonomic control in rats

Souza Neto EP1, Cejka JC1, Custaud MA1, Abry P2, Frutoso J1, Gharib
C1, Flandrin P2

1 Laboratoire de Physiologie de l’Environnement (Equipe d’accueil
645), Faculté de Médecine Lyon Grange-Blanche, 8 avenue Rocke-
feller, 69373 Lyon Cedex 08, France; 2 Laboratoire de Physique, Ecole
Normale Supérieure de Lyon, 46, allée d’Italie, 69364 Lyon Cedex 07,
France

RR intervals variability has become an important tool for assessing
cardiac autonomic system control, but nonstationarities raise prob-
lematic issues. A recent method, the empirical mode decomposition
(EMD), has been used to analyse nonstationary data. The EMD is
based in the concept that any complicated set of data can be decom-
posed into a finite number of functions called intrinsic mode func-
tions (IMF), associated with different time-varying frequency contri-
butions. The aim of this study was to assess EMD so as to analyse the
cardiac sympathovagal balance during pharmacological blockade of
the autonomic nervous system in rats.

In normotensive rats, the use of EMD permits to assess a (time-
varying) high vs. low oscillation discrimination without resorting to
some fixed high-pass/low-pass filtering. RR intervals and arterial
blood pressure of 8 conscious normotensive Wistar rats equipped
with telemetry probe, were evaluated before, and after injection of: 1)
saline; 2) phentolamine; 3) atropine methyl nitrate; and 4) atenolol.
RR interval series were analysed by the EMD and by a conventional
spectrum analysis. Only the 5 first IMF were used in the analysis be-
cause they contain almost all the signal information. Spectra were di-

vided into very low frequency from 0.0195 to 0.25 Hz, low frequency
(LF) from 0.27 to 0.74 Hz and high frequency (HF) from 0.76 to 4 Hz.
Nonparametric Friedman test associated with the Wilcoxon matched
pairs test corrected for multiple comparisons were performed for
comparison between base, saline, alpha1- beta1- and cholinergic
blockades. Wilcoxon’s test for paired data was used to study agonist
effects before and after blockade.

Phentolamine induced significant increase in normalised IMF 1
and decrease LF,HF,normalised IMF 3 and 4.Atropine reduced LF,HF,
normalised HF, normalised IMF 1, 2 and 3 and increased normalised
LF, LF/HF ratio and normalised IMF 4.Atenolol increased normalised
HF and normalised IMF 1 and reduced HF, LF, normalised LF, LF/HF
ratio and normalised IMF 3 and 4.

In normotensive rats, the use of EMD permits to identify local
events due to changing sympathovagal balance on the sinus node and
to assess a (time-varying) high vs. low oscillation discrimination
without resorting to some fixed high-pass/low-pass filtering. Further
studies will be necessary in animals and in humans to test this
method in diseases and other transition periods like arrhythmias.

P02) Short-term blood pressure variability 
in renovascular hypertension and in severe 
and mild essential hypertension

Mussalo Hanna*, Vanninen Esko*, Ikäheimo Risto†, Laitinen Tomi*,
Hartikainen Juha†
Department of Clinical Physiology and Nuclear Medicine* and De-
partment of Medicine†, Kuopio University Hospital and University of
Kuopio, P. O. Box 1777, 20211 Kuopio, Finland

Purpose: The present study was undertaken in order to evaluate short-
term blood pressure variability (BPV) in three clinically distinctively
different groups: renovascular (RVHT) hypertension and severe
(SEHT) and mild (MEHT) essential hypertension.We were interested
whether BPV in subjects with MEHT differs from that of SEHT, and
whether BPV in subjects with SEHT differs from that of RVHT.

Subjects: Ten patients with RVHT, 34 with SEHT and 29 with
MEHT as well as healthy age- and sex-matched control subjects were
studied.

Methods: Power spectral analysis of BPV was performed from
continuous finger blood pressure (Finapres) recordings.

Results: The RVHT group was characterised by reduced low fre-
quency (LF) power of both systolic and diastolic BPV (p = 0.004 and
p = 0.003, respectively) when compared to the control group. The
SEHT group had increased total power of diastolic BPV (p = 0.044).
In the SEHT group we found no differences in the LF and HF power
of systolic and diastolic BPV when compared to controls. The MEHT
group presented with lower LF power of systolic and diastolic BPV
(p = 0.028 and p = 0.003 respectively) and HF power of diastolic BPV
was lower than in the control group (p = 0.020).When the hyperten-
sive groups were compared with each other, total power and LF power
of diastolic BPV (p = 0.043 and p = 0.039, respectively) were lower in
the RVHT group than in the SEHT group.Total power of diastolic BPV
was lower (p = 0.030) in the MEHT group than in the SEHT group. No
differences were observed in BPV between the RVHT and MEHT
groups.

Conclusions: The results show that BPV in hypertensive patients
groups behaves differently. This suggests that both the etiology and
severity of hypertension have a significant influence on short-term
BPV measured in laboratory conditions and that different control
mechanisms are operating in these clinically distinctly different hy-
pertension groups.
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P03) Are exercise-induced myocardial ischaemia and day-
to-day non-linear heart rate variability interrelated?

Tuula Tarkiainen1, Kirsi L. Timonen1, 2, Juha Hartikainen3, Pekka Tiit-
tanen2, Juha Pekkanen2, Esko Vanninen1

1 Department of Clinical Physiology and Nuclear Medicine, Kuopio
University Hospital and University of Kuopio, P. O. Box 1777, FIN-
70211 Kuopio, Finland; 2 Unit of Environmental Epidemiology, Na-
tional Public Health Institute, Neulaniementie 4, FIN-70211 Kuopio,
Finland; 3 Department of Medicine, Kuopio University Hospital and
University of Kuopio, P. O.Box 1777, FIN-70211 Kuopio, Finland

Purpose: Alterations in non-linear heart rate dynamics have been as-
sociated with an increased risk of death and life-threatening arrhyth-
mic events in coronary artery disease (CAD) but the mechanisms in-
volved are only partly known. We therefore investigated whether
day-to-day variations in non-linear heart rate dynamics are related to
occurrence of myocardial ischaemia in patients with stable CAD.

Methods: We analysed non-linear heart rate dynamics from am-
bulatory electrocardiogram-recordings performed during repeated
biweekly 40-minute clinical visits among 131 patients with stable
CAD. The protocol of the visits simulated normal daily activities and
included a submaximal exercise test. ST-segment depression (over
than or equal to 0.1 mV) during the exercise was considered as an in-
dication of myocardial ischaemia. Non-linear heart rate variability
measurements included approximate entropy, detrended fluctuation
analysis, return map and symbolic dynamics analysis. In 19 patients
the occurrence of myocardial ischaemia varied from visit-to-visit.
The analysis of the associations between non-linear heart rate dy-
namics and myocardial ischaemia was directed to the 148 visits of
these patients.

Results: An increase in approximate entropy was associated with
a lower risk of myocardial ischaemia (odds ratio 0.21, 95 % CI
0.05–0.90 for an interquartile change in approximate entropy).An in-
crease in entropy of symbolic dynamics and decrease in forbidden
words of symbolic dynamics were related to a lower risk of myocar-
dial ischaemia as well (odds ratio 0.25, 95 % CI 0.10–0.67 for an in-
terquartile change in entropy of symbolic dynamics and odds ratio
1.86,95 % CI 1.02–3.38 for an interquartile change in forbidden words
of symbolic dynamics).

Conclusions: These results suggest that the day-to-day alterations
in non-linear heart rate dynamics are related to the occurrence of my-
ocardial ischaemia in patients with stable CAD.

P04) The hypertrophy of left ventricle and blood pressure
variability by patients with myocardial infarction

B. Milovanovic, M. Krotin, S. Kulezic, V. Bisenic, A. Milovanovic
C. H. C. B. Kosa, Department of Cardiology, Laboratory for Neuro-
cardiology, University of Belgrade, Yugoslavia

Introduction: The fluctuations of blood pressure reflected by stan-
dard deviation is strong prognostic factor especially regarding to
severity of organ damage.

The aim: Was to examine the correlation of left ventricle and sep-
tum hypertrophy with standard deviation as a parameter of blood
pressure variability.

Methodology: We have analysed the data from 590 patients who
are involved in our program for risk stratification after myocardial in-
farction.The patients underwent to 24-hour blood pressure monitor-
ing (3rd week) using commercial software Mobilograph with possi-
bility for blood pressure variability measurement during the day and
night. Echocardiography examination (Acuson, Sequoia) included:
MMod parameters, systolic disorder-EF < 40 %, diastolic disorder-
A > E.

Results: The left ventricle hypertrophy (LVH) had 31 (24,80 %) pa-

tients (p.) with higher value of systolic blood pressure variability
(BPV) and 45 (13,90 %) p. with lower value during the night, p < 0,01.
They were not statistically significant regarding day systolic and day
and night diastolic BPV. Left ventricle septum hypertrophy (LVSH)
had 50 (30,50 %) p. with higher value of systolic BPV and 58 (20,10 %)
p. with lower value during the day. p < 0,05 LVSH had 50 (29,40 %) p.
with higher value of diastolic BPV and 58 (20,60 %) p. with lower
value of BPV during the day. p < 0,05. There was statistical signifi-
cance regarding to diastolic blood pressure variability during the
night in positive correlation.There was no statistical significance re-
lated to systolic BPV during the night.

Conclusion: Left ventricle and septum hypertrophy is statistically
in positive correlation related to higher value of blood pressure vari-
ability during the day and night.

P05) The parameters of autonomic dysfunction 
by patients with myocardial infarction 
and left ventricle hypertrophy

B. Milovanovic, M. Krotin, S. Kulezic, V. Bisenic, A. Milovanovic
C. H. C. B. Kosa, Department of Cardiology, Laboratory for Neuro-
cardiology, University of Belgrade, Yugoslavia

Introduction: Currently is not clear the influence of autonomic ner-
vous system in pathogenesis of left ventricular hypertrophy related to
hypertension.

The aim: Was to examine the correlation of left ventricle hyper-
trophy with parameters of autonomic dysfunction by patients with
myocardial infarction.

Methodology: We have analysed the data from 590 patients who
are involved in our program for risk stratification after myocardial in-
farction. All patients were underwent to short (5minute) power spec-
tral analysis of heart rate variability with late potentials and nonlin-
ear analysis (Poincare plot) using commercial software (Schiller,
Switzerland) (1st ‘7th day, 3rd week). The results of nonlinear analy-
sis were divided related to visual form (cigarette, cluster, comete).
Long term power spectral and QT interval analysis was made with
Holter ECG (3rd week). QTc interval and dispersion was analysed
1st–7th day and 3rd week. Echocardiography examination (Acuson,
Sequoia) included: MMod parameters, systolic disorder-EF < 40 %,
diastolic disorder-A > E.

Results: The left ventricle hypertrophy(LVF)had 11 (10,40 %) pa-
tients (p.) with prolongation of QTc interval and 33 (20,80 %) p. with-
out prolongation.p < 0,05. Test of Orthostatic hypotension was posi-
tive in 2 (28,60 %) p. with LVH, borderline by 6 (42,90 %) p. and
negative in 42 (16,70 %) cases. p < 0,05 Hypertrophy of left ventricle
had 30 (14,50 %) p. with sympathetic denervation and 20 (29,40 %) p.
without sympathetic denervation. p < 0,01 LVH had 30 (15,20 %) p.
with complete denervation and 20 (26 %) p. without complete dener-
vation. p < 0,05 There was no statistical difference comparing other
parameters.

Conclusion: Left ventricle hypertrophy is statistically in negative
correlation with sympathetic denervation and directly associated
with sympathetic hyperactivity.

P06) The effects of changing levels of carbon dioxide 
on the baroreflex control of vascular resistance

Norcliffe, Lucy, Claydon, Victoria, Hainsworth, Roger
Institute for Cardiovascular Research, The University of Leeds, Leeds,
LS2 9JT, UK

Orthostatic stress is frequently associated with hyperventilation and
the resulting hypocapnia.We have recently reported that patients who
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have a greater peripheral vasodilatation during hypocapnia have
poor orthostatic tolerance [1]. In this study we examined the effects
of hyper- and hypocapnia on the baroreceptor control of vascular re-
sistance.

We tested (with Ethics Committee approval) eight healthy sub-
jects (aged 22 ± 0.8years). Carotid baroreceptor control of forearm
vascular resistance was examined using a neck chamber device and
graded applied pressures between + 60 and –60 mmHg. Forearm vas-
cular resistance was calculated as mean pressure (Finapres) divided
by mean brachial artery velocity (Doppler). Stimulus response curves
were derived during normocapnia, hypocapnia induced by hyper-
ventilation prior to test,and hypercapnia using increased dead-space.
During the actual baroreceptor tests the rate and depth of breathing
were controlled. From the differential of the curves we derived the
maximum sensitivity of the baroreflex and the corresponding carotid
pressure (“set point”).

During normocapnia, hypocapnia and hypercapnia (end-tidal
CO2 values 4.1 ± 0.1, 3.0 ± 0.1 and 5.7 ± 0.1 %) the sensitivity of the
baroreflex were –3.9 ± 0.5, –1.0 ± 0.1 and –1.4 ± 0.3 units. The sensi-
tivities were significantly lower during both hypo- and hypercapnia
(p < 0.05). The “set-point” was not significantly changed from
88.8 ± 5.9 mmHg.

These results imply that altered levels of carbon dioxide, which re-
duce the sensitivity of the baroreceptor control of vascular resistance,
may contribute to a reduction in tolerance to orthostatic stress.

Reference

1. Norcliffe LJ, Bush VE, Hainsworth R (2002) Journal of Physiology
544:85P

P07) New diagnostics system, type VarCor PF5, 
for non-invasive assessment of the function 
of the autonomic nervous system

Salinger Jiří, Stejskal Pavel, Opavský Jaroslav, *Gwozdziewiczová Si-
mona, Novotný Jiří, Bula Jindřich
Faculty of Physical Culture, Palacky University, Třída Míru 115, 771 11
Olomouc, Czech Republic; * Institute of Physiology, Faculty of Medi-
cine, Palacky University, Hnĕvotínská 3, 775 41 Olomouc, Czech Re-
public

The proposed portable system VarCor PF5 is an innovative version of
the systems VariaPulse TF3 and VariaCardio TF4, which have been
used in clinical and research practice for a long time. As is the case
with previous systems, the VarCor PF5 system also serves to provide
a non-invasive diagnosis of the functioning of the autonomic nervous
system (ANS).For evaluation of the ANS function,short-term records
of the ECG signal are used, which are then transferred through the
Pocket iPAQ H3970 into a computer of the series PC IBM. The ECG
signal is scanned using electrodes on a chest belt, then further
processed into an interface containing an amplifier, an active filter
and a microprocessor, for digitalisation of the sampling (1 kHz) and
for its signal transfer into the Pocket PC, which manages the exami-
nation, does the calculation of the RR intervals with an accuracy of
within 1ms, filters artefacts and creates an on-line graphic picture of
the parameters of POWER SPECTRAL DENSITY, the ECG signal and
RR intervals. The Pocket PC memory allows for the provision of as
many as 50 standard examinations. The data thus gained are conse-
quently transferred from the Pocket PC into the IBM PC, either di-
rectly through the USB port or with the help of a mobile telephone.
The transferred data are subsequently evaluated in the IBM PC with
the help of algorithms for the evaluation of heart rate variability
(HRV) in both the time and frequency domains.

Evaluation of HRV in the time domain includes procedures for
calculation of the statistical values of RR intervals and procedures for

functional test controls, presented in the Ewing’s cardiovascular test
batteri.

Evaluation of HRV in the frequency domain: The algorithm of the
examination method consists of “short-term” spectral analysis of the
HRV (SAHRV) applied to defined load situations – SUPINE-STAND-
ING-SUPINE. The calculation of SAHRV parameters in the frequency
bands VLF, LF and HF is performed using the FFT method with a par-
tially adapted CGSA algorithm. The high number of SAHRV parame-
ters, together with their positive or negative age dependency, causes
interpretation to be very difficult. Therefore the new ANS evaluation
methodology has been drawn up. It relies on factor analysis of the
SAHRV parameters obtained from, in our case, the examination of
222 healthy persons in an age range from 12 to 70 years. The results of
the use of this methodology are the following indices: summary and
age dependent indices, to include a complex index, a sympathico-va-
gal balance index, a vagal activity index and a so-called “functional”
age-dependent index. This methodology allows the immediate com-
puter interpretation of ANS evaluation outcomes,not only in numeric
and graphic forms, but also in the verbal form.

P08) The baroreceptor reflex and Mayer waves during
sympathoexcitation in conscious rats

Julien Claude, Cheng Yong, Barrès Christian
CNRS UMR5014, Faculté de Pharmacie, 8, avenue Rockefeller 69373
LYON Cedex 08, France

Spontaneous sympathetically-mediated oscillations of arterial pres-
sure (AP) are referred to as Mayer waves (0.1 Hz in humans and 0.4
Hz in rats). Accordingly, an amplification of these AP oscillations is
usually reported in circumstances where the sympathetic nervous ac-
tivity (SNA) is increased.The aim of this study was to evaluate the role
of the arterial baroreceptor reflex in the amplification of Mayer waves
during a stress-induced sympathoexcitation in rats.

In 7 sham-operated and 7 chronically (2 weeks before study)
sinoaortic baroreceptor denervated (SAD) conscious rats, AP and re-
nal SNA (RSNA) were simultaneously recorded (sampling rate, 500
Hz) during two 15-min periods, before (baseline) and during the ap-
plication of an environmental stressor (jet of air). To avoid the dis-
torting influence of heart rate fluctuations on Mayer waves, all exper-
iments were performed while the rats were under cardiac autonomic
blockade (atropine methyl nitrate and atenolol, 2 mg/kg iv each). For
each variable, fast Fourier transform analysis was performed after re-
sampling at 10 Hz of consecutive 51.2-s time series. Before spectral
analysis, RSNA data were normalized (nu, normalized units) by the
mean value calculated over the baseline period. Coherence between
AP and RSNA was calculated using cross-spectral techniques.

Under baseline conditions, mean AP (MAP) and RSNA were com-
parable in sham-operated (103 ± 3 mmHg and 0.92 ± 0.22 µV) and
SAD (104 ± 4 mmHg and 1.07 ± 0.17 µV) rats. During air jet stress,
the mean levels of MAP and RSNA were increased significantly
(P < 0.05) in both sham-operated (113 ± 2 mmHg and
1.95 ± 0.25 µV) and SAD (129 ± 8 mmHg and 2.17 ± 0.31 µV) rats.
MAP and RSNA spectra from sham-operated rats under baseline con-
ditions exhibited peaks in a mid frequency band (MF,0.273–0.742 Hz)
and the coherence between MAP and RSNA was maximum
(0.83 ± 0.04) at 0.40 ± 0.02 Hz. The air jet stress induced significant
increases in the MF power of MAP (from 0.72 ± 0.13 to
1.46 ± 0.18 mmHg2) and RSNA (from 1066 ± 160 to 4410 ± 2208 nu2)
that were largely a consequence of an amplification of the peaks pre-
sent in the band. Maximum coherence (0.80 ± 0.04) was observed at
0.42 ± 0.02 Hz. In SAD rats, the stress-induced increase in MF power
was significant for MAP (from 0.33 ± 0.08 to 0.93 ± 0.12 mmHg2) but
not for RSNA. Importantly in SAD rats, for both variables and under
both experimental situations, the MF power of MAP and RSNA was
not organized with any obvious periodicity.

In conclusion, this study indicates that a functional baroreceptor
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reflex is required for the expression of Mayer waves even during
stress-induced sympathoexcitatory episodes. Therefore, the amplifi-
cation of Mayer waves during emotional stress in rats is unlikely to re-
sult from an increased activity of an autonomous central oscillator.

P09) Cardiovascular responses and event-related 
potentials to emotional processing differ 
in subjects fainting during head up tilt test

Pierangeli Giulia, Codispoti Maurizio*, Buodo Giulia*, Magnifico
Fabiola, Barletta Giorgio, Palomba Daniela*, Cortelli Pietro°
Department of Neurology, University of Bologna, Via U.Foscolo 7,
40123 Bologna, Italy; *Department of Psychology, University of
Padova,Via Venezia 8,35131 Padova,Italy; °Department of Neurology,
University of Modena and Reggio Emilia, Policlinico di Modena,
Largo del Pozzo 71, 41100 Modena, Italy

Purpose/Aim: Neuromediated syncope (NMS) is characterized by a
rapid, spontaneously recovering, drop in cerebral blood flow medi-
ated by a sudden autonomic imbalance.The dysfunction is commonly
evaluated by the head up tilt test. However, the pathophysiology of
NMS is unclear. Most patients (pts.) report emotional stress associ-
ated with syncope and several studies suggest a strong similarity be-
tween NMS and emotional fainting. The aim of this study was to eval-
uate cardiovascular responses and event-related potentials (ERPs) to
emotional processing in subjects with NMS.

Subjects: We evaluated 20 pts. (15F; mean age 26.3 (range: 21–39)
years) with a history of syncope and positive tilt testing and 20
matched control subjects. Blood/injury phobics were excluded.

Methods: Blood pressure (BP), heart rate (HR) (Portapres Model
II) and EEG (at Fz, Cz, Pz) were continuously monitored. During the
first session cardiovascular responses to 30 min. head up tilt, deep
breathing and Valsalva manoeuvre were assessed using standard
methods. In a second session, subjects with positive tilt testing and
controls were asked to watch 108 color slides selected from the Inter-
national Affective Picture System (IAPS; Lang, Bradley, Cuthbert,
1999) as follows: 36 pleasant slides (erotic couples, sports); 36 neutral
slides (neutral faces, household objects); 36 unpleasant slides (muti-
lated bodies, attacking humans). Systolic (SBP) and diastolic (DBP)
BP, HR and EEG were measured during a 3sec. baseline period and
6sec slide presentation (inter-trial: 15–20 s). Slide onset visual ERPs
were computed.

Results: Cardiovascular responses to deep breathing,Valsalva Ma-
noeuvre and BP responses to tilt test (pre-syncope values) were sim-
ilar in pts. and controls. Pts. had a significantly higher HR accelera-
tion during Tilt test (p < 0.02) During the second session pts. showed
larger overall ERPs positivity than controls (F [1, 38]= 4.19;
p < 0.047). In addition, DBP decreased on viewing erotic contents in
pts., and increased in controls (F [8, 30]= 2.42; p < 0.037).

Conclusions: These data suggest differential emotional processing
dispositions in subjects with NMS. Emotional stimuli trigger hy-
potension in pts. fainting to head up tilt suggesting an involvement of
higher central autonomic structures.

P10) Blood pressure variability and baroreceptor-heart
rate reflex in rats fed high sodium diets

J. Blanc, M. Cordaillat*, S. Laurent, J. L. Elghozi & B. Jover*
Laboratoire de Pharmacologie Biomécanique et Pharmacologie de la
paroi artérielle, INSERM EMI 0107, 15 rue de l’Ecole de Médecine,
75270, Paris Cedex 06, France; * Groupe Rein et Hypertension
EA3127, Université Montpellier I, IURC 641 av Doyen Giraud, 34093
Montpellier, France

Objective: High sodium diet can cause premature mortality by raising
blood pressure (BP) in susceptible people and in an hypertensive set-
ting increase mortality even though it does not cause a further rise of
BP. We first analyzed the influence of early and chronic increases in
dietary sodium on the short-term BP variability and the spontaneous
baroreceptor-heart rate reflex.

Methods: Male Sprague Dawley rats were fed a moderate (2.5 %
NaCl, n = 5, HS2 group) or severe (8 % NaCl, n = 6, HS8 group) high
sodium diet since weaning. Four months later, intra-arterial BP was
recorded in conscious rats before and after acute blockade of the an-
giotensin II type 1 receptor losartan (10 mg/kg/i. v.). BP variability
was assessed using power spectral analysis (VLF : 0.02–0.2 Hz, LF :
0.2–0.6 Hz and determination of the HF peak). The baroreceptor-
heart rate reflex sensitivity was calculated directly from the arterial
BP and heart rate (HR) time series using the sequence method.

Results: Compared to HS2, HS8 rats had higher (p < 0.001) sys-
tolic BP (163 ± 7 vs 132 ± 8 mmHg), diastolic BP (113 ± 7 vs
92 ± 8 mmHg), pulse pressure (49 ± 3 vs 39 ± 3 mmHg), and lower
(p < 0.001) heart rate (347 ± 9 vs 386 ± 10 bpm). BP variability was
similar in control conditions with VLF powers of 5.1 ± 1.3 and
4.9 ± 1.0 mmHg2, and LF powers of 5.7 ± 1.3 and 7.2 ± 1.4 mmHg2 in
HS2 and HS8, respectively. The HF peaks were located at 1.5 ± 0.1 Hz
in both groups. The baroreflex analysis showed in HS8 a diminished
number of sequences combined to a lowered gain (Table).

Conclusion: Severe (12 � usual intake) but not moderate (4�) in-
creases in sodium intake was associated with BP elevation. The dif-
ference in baroreflex between HS groups favors a role for sodium in-
take in the alteration of the baroreceptor-heart rate reflex. The effect
of losartan in HS2 suggests the presence of a functional renin-an-
giotensin system only in this group.

P11) Ambulatory blood pressure monitoring 
in heart failure patients

J. Roncalli, A. Pathak, J. Fourcade, P. Massabuau, P. Rouet, J. M. Senard,
J. M. Fauvel, M. Galinier
Cardiology Department and INSERM 317. Toulouse. France

Various treatment used in heart failure (HF) patients induce low
blood pressure(BP) (i.e ACE inhibitors, beta-blockers.). The level of
optimal BP is not well established and low level of BP could poten-
tially induce an increase of morbimortality. Ambulatory BP monitor-
ing could be interesting to evaluate treatment tolerance and its effect
on BP parameters. The aim of this study was to evaluate the relation-
ships between HF severity, treatment and parameters of ambulatory
BP. Stable HF patients with low ejection fraction (< 45 %) were in-
cluded. Clinical characteristics and therapeutics were analyzed in 178

Diet Total number Mean gain Number of Gain of Number of Gain of
of sequences (ms/mmHg) sequences 3 sequences 3 sequences 4 sequences 4

beats (ms/mmHg) beats (ms/mmHg)

HS2 190±49 2.24±0.31 175±42 2.25±0.34 14±6 1.75±0.20

HS8 89±21 * 1.94±0.25 87±20 1.96±0.25 3±1 1.10±0.12*

Table to P10) Losartan decreased systolic and dias-
tolic BP to 117 ± 10 and 83 ± 10 mmHg, and in-
creased HR to 425 ± 3 bpm in the HS2 group. No sig-
nificant effect of losartan was detected in the HS8
group
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patients, mean age 57.4 years, with an ejection fraction of 25.3 %. The
rate of patients treated by digoxin was 36 %,by ACE inhibitors 87.6 %,
by betablockers 51.1 %, by furosemide 88.2 %, by spironolacton
41,6 %.Mean 24 hours BP pressure was low (< 10 mmHg).Systolic hy-
potension (24 hours SBP < 100 mmHg) were noted in 43 patients
(24.1 %) and diastolic hypotension (24 hours DBP < 60 mmHg) were
noted in 28 patients (15,7 %). Correlations were assessed between pa-
tients clinical characteristics and ambulatory BP parameters. In a
multivariate analysis, age and body mass index were positively corre-
lated with systolic BP (r = 0,25;p < 0,0006 and r = 0,30;p < 0,0001 re-
spectively) and pulsed pressure (r = 0,25;p < 0,0004 and
r = 0,21;p < 0,0033 respectively). Night reduction of BP was inversely
correlated with presence of diabetes. This pilot study shows that i) as-
sessment of ambulatory BP parameters in HF may have patho-physi-
ological significance’s ii) our prospective ongoing cohort study will
allow to identify the optimal level of BP and the prognostic value of
ambulatory BP in HF patients.

P12) Circulatory, catecholamine, and cardiac natriuretic
peptide changes during orthostatic stress in patients
with aortic stenosis

Sinkovec M, Hazabent M, Jagriè T, Stopar T*, Hojker S*, Grad A**
Departments of Cardiology, Nuclear Medicine* and Neurology**,
University Medical Center Ljubljana, Slovenia

Aim: The aim was to compare: arterial pressure (AP), heart rate (HR),
adrenaline (Adr), noradrenaline (Nadr), atrial (ANP), and brain na-
triuretic peptide (BNP) changes during head-up tilt testing (HUT),
between patients with aortic stenosis (AS) and subjects with postu-
rally related syncope. Similar responses in both groups may suggest
the same mechanism of syncope.

Subjects: Nine patients (age 57–72 years, 6 men) with aortic steno-
sis (mean peak gradient of 64 mm Hg) and 7 subjects (age 56–72
years, 2 men) with a history of spontaneous or HUT-induced vasode-
pressor syncope and no other significant illness, were studied.

Methods: HUT was performed with a foot suport for 45 min at 60°.
Nitroglycerin (NTG) tbl. 0.5 mg s. l. was given at 26. min of tilt, if no
response had been induced before. Single-lead surface ECG and AP
were continuously monitored and recorded. We used an automatic
noninvasive pressure monitor (Colin CBM 7000, Colin Medical In-
struments Corp, USA). A positive HUT result was defined as hy-
potension (< 90/70 mm Hg) and/or bradycardia (< 60/min) accom-
panied by presyncope or syncope. A 10 ml venous blood sample was
taken during: supine rest, 20. min of tilt and presyncope. The ELISA
proANP[1–98], EIA Nt-proBNP[8–29] (Biomedica Gruppe, Austria),
and the RIA for Adr and Nadr determinations (Diagnostica GMBH,
Germany) methods were used. Data were submitted to the Student t
test. A p value < 0.05 was considered significant.

Results: Positive HUT result was documented in 5 out of 9 patients
with AS and in all controls.All,but one subject from control group,ex-
perienced presyncope only after NTG. When compared with control
subjects, patients with AS showed significantly higher pressure dur-
ing tilt before NTG administration, and HR during supine rest and re-
covery (p < 0.05).Adr and Nadr increased significantly during tilt and
during presyncope in both groups (p < 0.05). However, in patients
with AS, Adr during presyncope exceeded normal range (104 vs. 67
ng/L in controls). Baseline ANP and BNP were higher in patients with
AS than in controls (p = NS). During presyncope, BNP increased and
was significantly higher in patients with AS compared to controls
(512 ± 28 vs. 399 ± 34 pmol/L, mean ± SE, p < 0.05); ANP dropped. In
control group, ANP and BNP remained unchanged during HUT.

Conclusions: The responses to orthostatic stress seem to be dif-
ferent in patients with AS compared to subjects with posturally re-
lated syncope. The circulatory response is near normal in patients
with AS and reduced in subjects with posturally related syncope.

When orthostatic stress is intensified with NTG, vasodepressor re-
sponse is common in patients with aortic stenosis. Adrenaline and
BNP concentrations increase during presyncope, possibly due to in-
sufficient neural sympathetic drive and to profound myocardial wall
stress. At that stage, activation of protective left-ventricular
mechanoreceptors may contribute to hypotension and syncope.

P13) Clonidine improves spontaneous baroreflex
sensitivity in conscious mice

Tank J, Jordan J, Diedrich A2, Plehm R1, Luft FC, Gross V1

Helios-Klinikum, Franz Volhard Clinic, Medical Faculty of the Char-
itè, Humboldt University Berlin, Wiltbergstrasse 50, 13125 Berlin;
Germany Max-Delbrück-Center (MDC) for Molecular Medicine,
Berlin, Germany1; General Clinical Research Center, Vanderbilt Uni-
versity, Nashville, TN, USA2

Aim: Sympathetic activation and impaired baroreflex heart rate reg-
ulation frequently coexist in patients with arterial hypertension. Im-
paired baroreflex function might be a direct consequence of sympa-
thetic activation. We tested the effect of pharmacological modulation
of sympathetic tone on heart rate variability (HRV) and spontaneous
baroreflex sensitivity (BRS) in freely moving mice.

Material: We employed telemetry (TA11PA-C20) and adapted se-
quence analysis from humans to the mouse (n = 7) for this purpose.
Signals were sampled beat-by-beat during a 2 h period (between
8.00–10.00 a. m.) starting one week after surgery. Baseline measure-
ments were compared to measurements after ingestion of the alpha2-
adrenoceptor blocker, yohimbine (2 mg/kg) and of the alpha2-
adrenoceptor agonist, clonidine (0.01 and 0.1 mg/kg).

Results: Arterial blood pressure (BP) leveled at 118 ± 9/83 ± 9 mm
Hg and heart rate (HR) was 523 ± 50 bpm at baseline. The root mean
square of successive differences of R-R intervals (rmssd) was 21 ± 8
msec. BRS, calculated with the sequence method, was 1.9 ± 0.6
ms/mmHg at baseline. BP increased with yohimbine by
20 ± 11/19 ± 9 mm Hg, HR increased by 119 ± 30 bpm, rmssd de-
creased by 15 ± 9 msec (p < 0.01) and BRS was similar (–0.4 ± 0.2
ms/mm Hg). BP, HR, rmssd, and BRS changed in a dose dependent
fashion with clonidine. BP decreased by 11 ± 5/3 ± 3 and
14 ± 6/3 ± 3 mm Hg, HR decreased by 26 ± 3 and 287 ± 69 bpm,
rmssd increased by 19 ± 12 and 89 ± 29 msec, BRS increased by 4 ± 3
and 17 ± 6 msec/mm Hg (p < 0.05). The effects of metoprolol on HRV
and BRS were much less pronounced than the effects of clonidine.
Moreover, the effects of clonidine were abolished with atropine
(2 mg/kg) but not with metoprolol (4 mg/kg).

Conclusion: Our data suggest that sympathetic inhibition with
clonidine profoundly improves baroreflex function. The phenome-
non seems to be mediated by parasympathetic activation rather than
decreased stimulation of cardiac beta-adrenoceptors. This effect of
clonidine action may be of importance for treatment of arterial hy-
pertension.

P14) Late hemodynamic changes during a negative 
passive head-up tilt predict a symptomatic outcome
to a nitroglycerin sensitized head-up tilt

Bellard Elisabeth1, Fortrat Jacques-Olivier1, Schang Daniel2, Dupuis
Jean-Marc3, Victor Jacques3, Lefthériotis Georges1

From the 1 Laboratoire de Physiologie – UPRES EA 2170, Faculté de
Médecine, rue haute de Reculée, 49035 Angers, France; 2 Ecole
Supérieure d’ Electronique de l’ Ouest, 4 rue Merlet de la Boulaye, BP
926, 49009 Angers Cedex 01, 3 Département de Cardiologie, Centre
Hospitalier Universitaire d’Angers, rue Larrey, 49033 Angers cedex,
France
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Aims: Sublingual nitroglycerin is advocated to sensitize the passive
70° head-upright tilt test (HUTT) of patients with unexplained syn-
cope. We hypothesized that a detailed analysis of hemodynamic re-
sponses recorded during a negative HUTT could predict the outcome
to a subsequent nitroglycerin sensitized HUTT (NTG-HUTT).

Methods and Results: Thirty-two patients (46 ± 3 years, 17 males)
with recurrent unexplained syncope but a negative HUTT were in-
cluded. Heart rate, arterial blood pressure and central hemodynam-
ics assessed by transthoracic impedance (pre-ejection and rapid left
ventricular ejection time, slow ejection time, peak amplitude of first
derivative and cardiac index) were recorded during supine rest and 45
min HUTT. Changes from supine rest of the variables were retrospec-
tively compared between patients with a negative (n = 15, NTG-
HUTT[-]) and positive (n = 17, NTG- HUTT(+)) outcome to 10 min
NTG-HUTT. Significant differences between groups were only ob-
served during the last 5-min of passive HUTT. The combination of
cutoff values, determined by receiver-operating curves, on hemody-
namic variables changes during the last 5 min predicted the outcome
to a NTG-HUTT with a sensitivity of 76 % and a specificity of 87 %.

Conclusion: Outcome to a NTG-HUTT can be reliably predicted by
selected criteria determined from multiple hemodynamic variables
recorded during a passive 70°HUTT.

P15) Dynamics of cardiac output during postural changes
in resting humans

Frédéric Lador, Marcel Kenfack Azabji, Christian Moia, Enrico
Tamm1, Dag Linnarsson2, Carlo Capelli1, Guido Ferretti
Département de Physiologie, Université de Genève, Suisse; Laborato-
rio di Fisiologia; 1 Dipartimento di Scienze e Tecnologie Biomediche,
Università di Udine, Italia; 2 Department of Physiology and Pharma-
cology, Karolinska Institute, Stockholm, Sweden

The aim of the present study was to analyse the dynamics of cardiac
output during the transition from the upright to the supine posture
and thither. The heart rate, by electrocardiography, and the arterial
pulse pressure, by fingertip plethismography (Portapres, TNO, Hol-
land) were monitored beat-by-beat during a series of tilts from the
supine to the upright posture and thither on twenty-five resting
healthy male subjects. Preliminary results on five subjects are re-
ported (age 32.2 ± 5.5 years, height 174 ± 5 cm, mass 72.0 ± 5.0 kg).
The beat-by-beat cardiac output was then determined by the model
flow method (Wesseling, et al. 1993). Tilt duration was 2 min. During
the second minute in each position,systolic,diastolic and mean blood
pressure were 142.29 ± 18.34 mmHg, 87.19 ± 4.28 mmHg, 102.02 ±
7.10 mmHg upright and 143.50 ± 19.26 mmHg, 83.79 ± 7.42 mmHg,
101.29 ± 7.72 mmHg supine respectively (N. S.), mean heart rate was
82.22 ± 7.06 min–1 upright and 72.35 ± 4.92 min–1 supine (p < 0.05),
mean cardiac output was 4.76 ± 1.48 L.min–1 upright and 5.57 ± 2.28
L.min–1 supine (N. S.). Stroke volume of the heart was 57.0 ± 13.6 ml
upright and 76.2 ± 29.1 ml supine (N. S.). During the transient from
upright to supine,a displacement of blood from the lower limbs to the
thorax suddenly occurred, resulting in a systematic dramatic tran-
sient increase in cardiac output.This increase was compensated for by
subsequent decrease in heart rate, but compensation was incomplete.

The reverse occurred when tilting from the horizontal to the vertical
position. The increase in cardiac output is probably a consequence of
increased central venous pressure, increased filling of the left ventri-
cle and activation of the Frank-Starling mechanism, and thus is a pas-
sive phenomenon. Compensation is likely mediated by baroreflexes:
this being the case, its incompleteness may reflect the attainment of
the same level of mean arterial blood pressure.

P15 bis) Physical counter maneuvers for vasovagal syncope

CT Paul Krediet, Ivar GJM de Bruin, Karin S Ganzeboom, Janneke
Gisolf, Wouter Wieling
Departments of Internal Medicine and Physiology (JG), Academic
Medical Center, University of Amsterdam, Meibergdreef 9, 1105AZ
Amsterdam, The Netherlands. E-mail: W.Wieling@amc.uva.nl

Aim: Recently several manoeuvres to stabilise blood pressure (BP)
during vasovagal reactions have been described: lower body muscle
tensing (Sabin 2001), leg crossing combined with muscle tensing
(Krediet 2002) and total body tensing (Brignole 2002). The BP effects
of lying down and squatting during vasovagal reactions have never
been systematically investigated. This study aimed to assess and com-
pare the BP-effects of all the manoeuvres above.

Subjects: 19 patients (median age: 32 years; 14 s) with a history of
clinical vasovagal syncope; who developed a vasovagal reaction dur-
ing tilt table testing.

Methods: Patients underwent standard tilt table testing with con-
tinuous BP-monitoring (Finapres™), and were randomly split up in 3
series: A, B and C. At the moment of a relentless fall in BP indicating
a vasovagal faint, each series performed manoeuvre 1: series A, leg
crossing combined with muscle tensing; B, total body tensing and C,
tilt back. After 40–60s the manoeuvre was terminated in series A and
B, in C subjects were head up tilted and stepped of the table.At recur-
rence of faint patients performed manoeuvre 2: in series A, lower
body tensing; in B, leg crossing combined with muscle tensing and in
C,squatting.BP’s 30–40 s after starting manoeuvres 1 and 2 were com-
pared using Wilcoxon rank test.

Results: See Table.
Conclusions: Lower body tensing during a vasovagal reaction has

a bigger BP-increase when combined with leg crossing. Leg crossing
combined with muscle tensing seems to be equally effective as total
body tensing. Squatting has a bigger BP-increase at heart level that ly-
ing down. Keywords: physical counter manoeuvres, vasovagal syn-
cope, therapy, blood pressure

P16) Standards in Laboratories to Investigate the
Autonomic Nervous System: a European Survey

H. Lahrmann1, F. Magnifico2, C. A. Haensch3, P. Cortelli2

1 Neuroligical Department, Kaiser Fanz Josef Hospital and L. Boltz-
mann Institute for Neurooncology, Vienna, Austria; 2 Neurological
Department, University of Bologna, Italy; 3 Neurological Department,
University of Witten/Herdecke, Klinikum Wuppertal, Germany

Table to P15 bis) BP’s at nadirs 1 and 2 in respective series do not significantly differ; p-value < 0.05

Series BP-nadir 1, mean (SD) BP-manoeuvre 1 BP-nadir 2 BP-manoeuvre 2 p-value BPÄ1 vs BPÄ2

A (n = 8) 76/55 (9.3/10) 124/77 (21/13) 72/53 (10/8.0) 110/71 (27/15) Sys: < 0.05 Dias: < 0.05

B (n = 3)* 65/43 (10/3.0) 115/78 (8.0/8.0) 68/43 (3.0/3.0) 128/78 (3.0/3.0) Sys: NS Dias: NS

C (n = 8) 67/45 (10/10) 97/55 (15/11) 68/42 (10/8.7) 121/74 (15/13) Sys: < 0.05 Dias: < 0.05

* Note for reviewer/scientific committee: series to be presented will be extended to ≥8 subjects
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We present a questionnaire based survey on standards used in Euro-
pean laboratories to investigate the autonomic nervous system
(ANS). Seventy-seven labs from 14 countries provided information
on test methods, equipment, staff, educational program and research
activity. The results confirmed the anticipated heterogeneity of tech-
niques used to investigate ANS disorders. However, cardiovascular
(88 %) and sudomotor (33 %) tests are the most frequent. We did not
find any standards regarding the equipment, but we observed a wide
variation of devices, partly self-developed. Many investigators imple-
ment normative data from the literature (72 %). Most of the respon-
ders are involved in scientific work and one half is active in education
of trainees.

Conclusion: Concerning the wide variation of methods and equip-
ment used in European ANS labs minimal standards for routine ANS
testing are desirable. Standards may help to compare results of diag-
nostic tests, evaluate equipment of labs and test commercial devices.
Acknowledgement: This study was supported by a grant of the EFNS
Scientific Panel on Autonomic Nervous System.

P16 bis) Quality of life in syncopal patients

Nynke van Dijk1, Mirjam Sprangers2;, Wouter Wieling1, Mark Linzer3

1 Academic Medical Center,department of Internal Medicine,P. O.box
22660, 1100 DD, Amsterdam, the Netherlands; 2 Academic Medical
Center, department of medical psychology, P. O. box 22660, 1100 DD,
Amsterdam, the Netherlands; 3 Department of Medicine, University
of Wisconsin; 2870 Univ avenue, suite 106, Madison, Wisconsin, USA

Background: Sudden loss of consciousness may be physically and so-
cially incapacitating. Uncertainty about the cause and fear of an
episode occurring in a crowded or dangerous situation can influence
social function. Only a few small studies have assessed quality of life
(QOL) in patients with syncope. We sought to determine QOL-issues
in a large cohort of syncope patients from emergency departments
and referral sources.

Subjects: As a part of the Dutch Fainting Assessment Trial (FAST)
we asked 486 consecutive patients presenting to all departments of
the Academic Medical Center with loss of consciousness to partici-
pate.

Methods: All patients were asked to complete: 1) the SF-36, a
generic quality of life questionnaire, and 2) the Syncope Dysfunction
Scale (SDS), a previously validated disease specific questionnaire
which assesses specific areas of impairment due to syncope, and fear
and worry about syncopal spells.

Results: Response rate to the questionnaires was 81 % (n = 395).
Measured by the SF-36, quality of life (QOL) in patients with syncope
is moderately to seriously impaired when compared to the normal
Dutch population (e. g. scored from 0–100; 100 = perfect health:
physical functioning 68 in syncope patients vs 85 in normals
(p < 0.01); social functioning 67 in syncope patients vs 84 in normals
(p < 0.01). Disease specific impairment was moderate, with an im-
pairment frequency of 21–51 % of the 11 listed activities. QOL in
women with syncope was significantly more impaired than in men in
the areas of physical functioning, bodily pain, general health and vi-
tality. A clear correlation was found between the number of episodes
in the last 12 months and almost all QOL domains.

Conclusion: QOL is seriously affected in patients with syncope,
more so in women than men. The number of episodes in the year be-
fore presentation predicts lower QOL. The impaired QOL in this
group of patients justifies an intensive approach to diagnosis and
treatment.

Poster Session 2:
Thursday, May 22, 2003, 12.00–14.00

P17) Carotid baroreceptor reflex in obese and non-obese
Type II diabetic patients

D. Voita, A. Vitols, V. Mackevics*
Latvian Institute of Cardiology, * P.Stradins University of Medicine,
Riga, Latvia

The aim was to evaluate the influence of body weight on baroreflex
mediated heart rate control in non-insulin dependent diabetes melli-
tus (NIDDM).

Age matched (aged from 55 to 61 yrs.) NIDDM patients were di-
vided in two groups according to the body mass index, with over-
weight (n = 27; BMI > 25 kg/m2) and without overweight (n = 23;
BMI < 25 kg/m2). Beat-to beat heart rate and finger mean arterial
pressure were monitored non-invasively by Physiograph UT-8506.
Carotid baroreceptors were stimulated applying neck suction
(–60 mmHg for 5s) 6 times at rest and during handgrip with force
50 % of maximal voluntary contraction for 60s and following arterial
occlusion (for 60s) with 15s intervals.

The data obtained revealed significantly higher HbA1c in obese
patients (10.1 ± 0.3 vs.7.8 ± 0.5 %; p < 0.05) comparing with patients
without overweight. Finger mean arterial pressure was increased
(112 ± 3.1 vs. 96 ± 2.9 mm Hg; p < 0.05) but heart rate reaction to
carotid baroreceptor reflex activation was decreased (1.5 ± 0.7
vs. 3.1 ± 0.4 bpm; p < 0.05) in NIDDM patients with overweight.
Heart rate didn’t differ significantly at rest in both groups,but the am-
plitude of heart rate acceleration at the end of static exercise was de-
creased (15 ± 2.1 vs.25 ± 3.1 mm Hg; p < 0.01) and heart rate accele-
ration trajectory was altered in patients with higher body mass index.
The pressure reaction amplitude, supported by post-exercise arterial
occlussion, expressed as percentage of the pressor reaction amplitude
at the exercise cessation moment, was significantly (p < 0.05) in-
creased in patients with overweight.

The present data show that the changes in autonomic control of
heart rate is more expressed in non-insulin dependent diabetic pa-
tients with overweight, which probably is related with worse gly-
caemic control.

P18) Type II diabetes mellitus and impairment 
of cardiovagal and vasomotor responses

E. O. Sanya, C. M. Brown, M. J. Hilz, B. Neundörfer
Dept of Neurology, University of Erlangen-Nuremberg, Erlangen,
Germany

Cardiovascular autonomic neuropathy is associated with increased
risk of morbidity and mortality in diabetes. Cardiovagal baroreflex
impairment has already been reported in diabetic patients but it is not
clear whether the sympathetic control of the blood vessels is also af-
fected. We therefore assessed baroreflex control of the heart and
blood vessels in Type II diabetic patients.

In 14 Type II diabetic patients (age 57 ± 2 years) and 18 healthy
controls (age 59 ± 3 years) we stimulated the carotid baroreflex using
sinusoidal neck suction (0 to –30 mmHg) applied at 0.1 Hz to assess
the sympathetic modulation of the heart and blood vessels and at 0.2
Hz to assess the effect of parasympathetic stimulation on the heart.
Breathing was maintained at 0.25 Hz. Blood pressure (BP), electro-
cardiographic RR-intervals and respiration were recorded continu-
ously. Spectral analysis was used to evaluate the magnitude of the os-
cillations in RR-interval and RR-interval in response to sinusoidal
baroreceptor activation.
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The increase in 0.1 Hz RR-interval oscillations during 0.1 Hz neck
suction was significantly greater (P < 0.05) in the controls
(4.23 ± 0.31 to 6.74 ± 0.36 ln ms2) than in the diabetics (2.52 ± 0.50 to
3.62 ± 0.54 ln ms2). The increase of 0.1 Hz systolic BP oscillations
during 0.1 Hz neck suction was also significantly greater (P < 0.05) in
the controls (1.60 ± 0.29 mmHg2 to 5.87 ± 1.25 mmHg2) than in the
diabetics (1.17 ± 0.44 mmHg2 to 1.69 ± 0.44 mmHg2). Neck suction
at 0.2 Hz induced an oscillation at 0.2 Hz in RR-interval of 3.42 ± 0.46
ln ms2 in the controls and 1.58 ± 0.44 ln ms2 in the diabetic patients.
The power of this 0.2 Hz oscillation in RR-interval was significantly
less in the diabetics than in the controls (P < 0.05).

P19) Cardiovascular autonomic function tests 
and spectral analysis of heart rate variability 
in diabetic neuropathy: a comparison of their indices
among subjects with different severity of nervous 
system involvement

Opavský Jaroslav, Salinger Jiří, Stejskal Pavel
Faculty of Physical Culture, Palacky University, Třída Míru 115, 771 11
Olomouc, Czech Republic

Aim of the study: Our study was focused on the diagnostics of diabetic
autonomic neuropathy (DAN) with the use of cardiovascular auto-
nomic function tests (CAFT) and spectral analysis of heart rate vari-
ability (SAHRV) and on comparison between the values of their in-
dices corresponding to different severity of autonomic nervous
system (ANS) involvement.

Subjects: The group of 38 diabetic patients was divided into sub-
groups: without peripheral and autonomic neuropathy (A, n = 12),
with peripheral neuropathy but without autonomic neuropathy (B,
n = 9), and with peripheral and severe autonomic neuropathy (AN)
(C, n = 6). The remaining subjects, with peripheral and mild auto-
nomic neuropathy, have not been statistically evaluated.

Methods: ANS examination was performed by CAFT and by
short-term SAHRV during the supine-standing-supine test. The
SAHRV was performed using fast Fourier transformation with the
use of portable system VarCor PF5. The values of the spectral power
(msec2) of low-frequency (LF), high-frequency (HF), and total power
(LF + HF) were obtained in the second (repeated) supine position.

Results: The Max-Min mean values and the mean E/I ratio in the
deep breathing test were the highest in subgroup A (27.7 ± 8.3
beats/min and 1.49 ± 0.18, respectively) and the lowest in subgroup C
(5.1 ± 3.9 beats/min and 1.07 ± 0.06, respectively, P < 0.001).

The mean values of the 30:15 ratio, RRmax/RRmin ratio and the
brake index were similarly highest in subgroup A and lowest in sub-
group C in the orthostatic test. The highest mean values of the spec-
tral power of the LF component were found in subgroup A (799
msec2) and the lowest in subgroup C (10 msec2).A similar difference
was registered between the subgroups A and C in values of the spec-
tral power of the HF component (1989 msec2 and 23 msec2, respec-
tively). The mean total spectral power reached, in subgroup A, the
value of 2788 msec2, and in the subgroup C, of 33 msec2 (P < 0.01).

Conclusions: The Max-Min and E/I ratio differentiated clearly in
the deep breathing test between subjects without and with severe
DAN. The RRmax/RRmin ratio and the brake index similarly diffe-
rentiated between these subjects in the orthostatic test. The supine-
standing-supine test showed the evident differences between diabetic
patients without and with severe AN in values of spectral power of the
LF component, HF component, and the total power in the second
supine position. This test can be recommended for short-term
SAHRV and basic ANS examination because it reflects a shift in sym-
pathetic and vagal activity in its single phases.

P20) Effects of increased physical activity and mild caloric
restriction on heart rate variability in obese men

Stejskal P, Salinger J, Opavský J
Faculty of Physical Culture,Palacky University,Třída Míru 115,771 11
Olomouc, Czech Republic

The effects of regular exercise, with controlled intensity under the
anaerobic threshold and mild caloric restriction on heart rate vari-
ability (HRV),were investigated in 22 highly obese normotensive men
aged 55.21 ± 1.88 (SEM) years with an average body mass index (BMI)
of 32.98 ± 1.55 kg · m–2. The subjects participated in a 6-month pro-
gram aimed at increasing physical activity and modifying eating be-
havior. The frequency domain of HRV was calculated from ECG
recordings, obtained by means of VarCor TF5, of an ortho-clinostatic
maneuver (3xtimes 5 minutes). Besides standard parameters, three
complex indexes combining all age dependent parameters gained
from the ortho-clinostatic test (Stejskal P. et al, Acta Universitatis
Palackianae Olomucensis, Gymnica, 2002, 32 [2] – in press) were used
(vagal activity – VA, sympathetic-vagal balance – SVB, and total score
– TS). We have determined in obese men a significantly reduced VA
(–2.79 ± 0.88 points, the average for healthy controls of the same age
is 0.00 points,normal range is between + 2.00 and –2.00 points),an in-
creased SVB (2,39 ± 0.83 points), and a reduced TS (–2,65 ± 0.79
points). After 6 months, BMI decreased to 30.05 ± 1.83 kg · m–2

(p < 0.001 vs baseline),which was accompanied by a highly significant
decrease in body fat mass and waist circumference. Total power, low
frequency (LF) and high frequency power (HF) both while lying and
standing, and very low frequency power (VLF) and LF/HF while
standing significantly increased after intervention. On the other
hand, the LF/HF ratio while lying significantly decreased. Complex
indices highly significantly changed: VA, resp. TS increased (to
–0.69 ± 0.58 points, p < 0.001, resp. –0.69 ± 0.57 points, p < 0.001),
whereas the SVB decreased (to 0.70 ± 0.82 points,p < 0.001).Our find-
ings suggest that these obese men had withdrawal of vagal activity
and a shift of sympatho-vagal balance towards the sympathetic sys-
tem. The combination of exercise and mild calorie restriction led to
changes in HRV indicative of a pronounced improvement in vagal
modulation.

P21) Adrenomedullin: a new vasoactive peptide
synthetized and secreted by human adipocytes

Harmancey R, Smih F, Pathak A, Philip-Couderc P, Rouet P, Senard JM
INSERM U317, Faculté de Médecine, Laboratoire de pharmacologie,
37 allées Jules Guesde, 31073 Toulouse cedex, France

Background: Adipose tissue has been shown to be a major source for
many adipokines involved in the pathophysiology of cardiovascular
and vegetative morbidity associated with obesity such as arterial hy-
pertension. Adrenomedullin (ADM) is a potent vasodilating peptide
also able to up-regulate heart M2 muscarinic receptor expression at
the atrium level (Buys, et al. in press). ADM is often considered as a
couteracting mechanism to maintain cardiovascular homeostasis but
its tissue origin remains a matter of controversy.

Objective: To investigate both “in vivo” and “in vitro” the ability of
human adipose cells to synthetize and to secrete ADM and to define
the profile of ADM receptors expressed by adipocytes.

Methods: “In vivo” experiments included measurement of ADM
plasma levels using radio-immunoassay (RIA) in healthy drug free
subjects divided in a group of 14 obese normotensive patients (body
mass index (BMI): 36.5 ± 6.6) and in a group of 7 normotensive and
non obese controls (BMI: 21.5 ± 1.6).“In vitro”experiments were per-
formed on isolated human adipocytes. The presence of mRNA en-
coding ADM was investigated using real time PCR. The ability of adi-
pose cells to secrete ADM was studied by measuring ADM into culture
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medium (RIA). Putative expression of ADM receptors (CRLR and
L1/G10D) by adipose cells was investigated using PCR.

Results: Plasma levels of ADM were found to be significantly
higher in obese patients than in controls (61.6 ± 5 vs 17.0 ± 2
pmol/litre, p = 0.0018). Real time PCR indicated that human
adipocytes expressed high level of mRNA encoding ADM. The pres-
ence of large amounts of ADM protein in culture media (0.6
fmol ± 0.03 fmol/105 cells/hour).We showed by PCR that human iso-
lated adipocytes expressed L1/G10D and CRLR receptors and
RAMP1,2,3 mRNA.

Conclusions: These results show that human adipose tissue is a
source for ADM. The ADM role in cardiovascular changes observed
during obesity needs further studies. Moreover, the expression by
adipose cells of various proteins involved in ADM signal transduction
pathway strongly suggests that ADM may also modulate adipocyte
functions.

P22) The role of the stomach in meal intake regulation

Josephine Barlow, Simon Lal, David Thompson
Dept of GI Sciences,Hope Hospital,Eccles Old Road,Salford,M6 8HD,
U. K.

Background: The mechanism by which cholecystokinin (CCK) regu-
lates food intake is unclear, although the autonomic nervous system
(vagus nerve) is believed to play a key role [1]. CCK suppresses food
intake by delaying gastric emptying in animals [2], but it is still un-
known whether the same is true in man. We have shown previously
that dodecanoic acid (C12), but not decanoic acid (C10), releases CCK
to limit tolerance to a liquid meal via CCK-1 receptors in humans [3],
but the role of gastric emptying in this effect is unclear.

Aim: To determine the role of gastric emptying in fatty acid-in-
duced satiation to a liquid meal.

Methods: Two sets of studies were performed on 6 healthy subjects
(2 female, mean age 43 + 5) in the morning after an overnight fast.A).
In the first set of studies, vehicle (250 ml PBS/Tween-80) alone or with
0.1M C10 or C12 was infused into the stomach via a feeding tube in a
blinded randomized manner. 20 minutes later, water was infused into
the stomach at 200 ml/min to the maximum volume tolerated. B). In
the second set of studies, vehicle alone or with 0.1M C10 or C12 was
infused on a second occasion into the stomach of each subject.Water,
labeled with 13-carbon octanoic acid, was then infused at 200 ml/min
to the maximum volume that could be tolerated following C12 in each
subject. The gastric emptying rate of water was then determined by
quantifying 13-carbon within the breath. Data are mean + SEM and
were compared by Repeated Measures ANOVA followed by Student-
Newman-Keuls post hoc test. Pearson product moment correlation
was used to compare gastric emptying rate and volumes tolerated.

Results: A). Subjects tolerated smaller volumes following C12
(725 + 185 ml; p < 0.05 vs. C10 & veh) than C10 (1280 + 270 ml) and
vehicle (1360 + 260 ml). B). C12 delayed subsequent gastric emptying
(half-emptying time (t1/2) = 87.5 + 6.7 min; p < 0.05 vs. C10 & veh)
when compared to C10 (t1/2 = 67.2 + 3.3 min) and vehicle
(t1/2 = 52.8 + 1.7 min). Importantly, the maximum volume tolerated
was negatively correlated with the gastric emptying rate after each of
the test meals (r = –0.5; p < 0.02).

Conclusion: Endogenous CCK, released by a lipid meal, induces
satiation to a liquid meal by delaying gastric emptying in man.

References

1. Moran T, et al. (1997) Am J Physiol 272:R1245–1251
2. Moran TH, McHugh PR (1982) Am J Physiol 242(5):R491–497
3. Lal S, et al. (2002) Gut 11(50):A1

P23) A new nuclear factor induced in heart 
by nutritional obesity

Philip-Couderc P, Smih F, Pathak A, Senard J-M, Galinier M, Ver-
waerde P, Roncalli J, Massabuau P, Castillo T
et ROUET P. INSERM U317, Faculté de Médecine, Laboratoire de
pharmacologie médicale et clinique, 37 Allées Jules Guesde. 31073
Toulouse. Philippe.rouet@Toulouse.inserm.fr

Introduction: We recently showed that nine weeks of high fat and hy-
percaloric diet in dogs led to obesity-induced arterial hypertension
and impairment of muscarinic M2 receptor in heart. Heart transcrip-
tome from obese vs control animals were further analysed and we ob-
served differential regulation for 40 genes from which some of them
were of unknown function.Analysis of new gene functions could pro-
vide informations on heart’s regulations in obese patients.

Results: Bioinformatic analysis of a new protein sequence (PPR2)
revealed a nuclear localization and a DNA binding domain called
“homeodomain” that are characteristic of a class of transcription fac-
tors. PPR2 mRNA were found in several human tissues, mainly in
heart, adipocytes, testis and pancreas. Realtime quantitative PCR re-
vealed induction of the PPR2 gene in heart from obese patients. Im-
munochemistry experiments localized PPR2 in the cell nucleus. In
addition, we have shown by Southwestern Blot that PPR2 binds to
DNA. DNA sequencing of the DNA segments bound to PPR2 allowed
us to define a consensus nucleotidic sequence that we could find in
regulatory region of known genes. We generated stable cardiomy-
ocytes cell lines that overexpress PPR2 and the impact of increased
levels of PPR2 is under investigation at the level of target genes and
the cell phenotypes.

Conclusion: PPR2 is a new putative transcription factor induced
by obesity in heart and could modulate the synthesis of proteins in-
volved in human heart rate regulation or metabolism.

P24) Synthesis of a new cardiac secreted protein found in
HDL is induced in heart by high fat diet

Philip-Couderc P, Pathak A, Smih F, Senard J-M, Collet X*, Tercet F*,
Galinier M, Verwaerde P, Roncalli J, Castillo T
et ROUET P. INSERM U317, Faculté de Médecine, Laboratoire de
pharmacologie médicale et clinique, 37 Allées Jules Guesde. 31073
Toulouse. *INSERM U563, Hôpital Purpan, Toulouse.
Philippe.rouet@Toulouse.inserm.fr

Introduction: Obesity and arterial hypertension induced in dogs by 9
weeks of hyperlipidic and hypercaloric diet (HFD) have a strong im-
pact on heart rate variability that could be explained at least in part
by impaired on M2 muscarinic receptor level. Since other early mole-
cular events were predictable we further analysed the cardiac tran-
scriptome by DNA microarrays hybridization and found 40 differen-
tially regulated genes comprising a group of gene coding for putative
new proteins. Elucidation of new protein function could lead to a bet-
ter understanding of heart physiopathology.

Results: Computer analysis of new cDNA coding sequences pro-
posed that one could encode for a secreted protein (PPR1) that con-
tains a putative Apolipoprotein domain. Analysis of PPR1 gene ex-
pression in human tissues showed high expression in heart,
adipocytes and adrenal cortex. Rabbits were immunized against pep-
tides representative of specific immunogenic domains for this pro-
tein. These rabbits antisera were used to reveal PPR1 protein in hu-
man heart,adipose tissue and blood.Moreover, secretion of PPR1 was
shown in a cell culture model of adipocytes. Human sera ultracen-
trifugation allowed us to separate VLDL, LDL, HDL2 and HDL3
lipoproteins fractions. Western blotting analysis showed that PPR1
was part of the HDL3 fraction.

Conclusion: PPR1 could be involved in a protective mechanism
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against lipids accumulation in heart that occurs in obesity. Current
PPR1 production of tagged recombinant PPR1 protein will allow to
study the putative role of PPR1 in HDL3. Moreover, as a step towards
elucidation of PPR1 function,specific impact of obesity or arterial hy-
pertension on PPR1 synthesis regulation are under study.

P25) Heart rate variability and baroreflex sensitivity 
in children with Type 2 diabetes mellitus

A. Bobbio2, R. Carra1, S. Maule1, I. Rabbone2, C. Sacchetti2, F. Cerutti2,
M. Caserta1, G. Leotta1, S. Del Colle1, M. Tredici1, F. Rabbia1, F. Veglio1

1 Hypertension Unit, University of Turin, Turin-Italy; 2 Pediatric
Dept., University of Turin, Turin-Italy

Type 2 Diabetes Mellitus (T2DM) represents an emerging public
health problem in the pediatric population, related to the increasing
rate of obesity in children. A combination of peripheral insulin resis-
tance and relative insulin deficiency results in chronic hyperglicemia.
Risk factors for cardiovascular disease in this population are similar
to those observed in adults with T2DM, including hypertension, dis-
lipidemia, hyperglicemia and proteinuria.

Objective: To investigate the cardiovascular autonomic function
and 24 hour BP pattern in a sample of children with T2DM.

Design and methods: 6 girls with T2DM (13.1 ± 1.2 years) were
compared with 8 healthy lean girls (12.9 ± 1.6 years) and with 12
obese (OB) non diabetic insulin resistant girls (13.6 ± 1.7 years). BP
measurements, laboratory tests (HOMA) and 24-h ECG/ambulatory
BP monitoring were performed in all subjects.BRS was also measured
in T2DM patients and compared with reference values of previous
studies. 24-hour ABPM was obtained using Spacelabs 90207. Record-
ing was programmed for every 15 minutes over a 24-hour period. BP
values were averaged to obtain 24-h, day-time (from 7 am to 8 pm)
and night-time (from midnight to 7 am) BP data. BP dipping and BP
variability was calculated. Spectral power was quantified in total
power (TP), low frequency power (LF, index of sympathetic tone),
high frequency power (HF, index of vagal tone) and LF/HF ratio. To-
tal, long-term and short-term time domain HRV were calculated. BRS
was calculated in time-domain by the sequence technique. Results:
T2DM and OB had BMI (27,6 ± 0.9 vs. 29.7 ± 4.7, vs 18.6 ± 0.4) and
HOMA significantly higher than healthy girls. Casual, 24 h, daytime
and night time BP values were similar in T2DM and healthy girls,
whereas OB showed higher day time SBP values. BP dipping and vari-
ability was similar in the three groups. All parameters reflecting
parasympathetic tone (HF band, RMSSD, PNN50), were significantly
reduced in T2DM group in comparison to control and OB groups,
particularly during night-time period. LF and LF/HF (overall, day-
time. night-time) were significantly increased in T2DM group. Long-
term HRV measures were significantly reduced in both T2DM and OB
groups. BRS in T2DM patients was significantly lower (15.7 ± 4.2)
then the reference values in lean controls found in recent literature.

Conclusions: T2DM in pediatric patients is characterised by pro-

found autonomic nervous system changes that are more pronounced
than subjects with insulin resistance but without diabetes. These al-
terations may have important insights in prognostic terms.

P26) Characterization of the sympathetic innervation 
of the diabetic rat heart

Slavíková Jana, Kuncová Jitka and Švíglerová Jitka
Dept. of Physiology, Faculty of Medicine, Charles University, Plzeò,
Czech Republic

Purpose: The aim of our study was to investigate morphological and
functional parameters of the cardiac sympathetic innervation in the
rat model of the type I diabetes induced by a single intravenous ad-
ministration of streptozotocin (STZ).

Materials and Methods: Female Wistar rats were injected with STZ
(65 mg/kg) at the age of two months. Following parameters were de-
termined in the STZ and age-matched control rats at 1,4 and 7 months
after the onset of diabetes (STZ1, STZ4, STZ7 and Cont1, Cont4,
Cont7, respectively): Resting heart rate (HR) was measured in con-
scious animals using special chamber with ECG electrodes. Sympa-
thetic tone was estimated by the effect of beta-adrenergic antagonist
metipranolol (MP) on HR after atropine pretreatment. Systolic (SP),
diastolic (DP) and pulse pressures (PP) were determined using non-
invasive plethysmographic system. Serum insulin levels (INS), con-
centrations of norepinephrine (NE) in the extracts of all heart com-
partnments and perfusates from the isolated atria were determined
by RIA. NE release from the isolated atria was determined in special
perfusion chambers after depolarization of the tissue by high potas-
sium concentration in the superperfusion fluid.

Results: Significant differences (P < 0.05, compared to respective
controls) are denoted by *.MP column shows decrease in HR after MP
administration. Changes in NE levels were similar in all heart com-
partments, those in the right atria (RA) are shown in the Table.

Conclusions: Sympathetic innervation of the rat heart undergoes
out-of-balance changes in the course of diabetes. Shifts in NE content
and in vitro release might contribute to the decreasing HR and sym-
pathetic tone at the advanced stage of the disease (STZ7).
Supported by grants GAUK No. 75/2001 and GACR No. 305/01/0263.

P27) Cardiovascular parameters in Type I 
and Type II diabetic rats

Kuncová Jitka, Slavíková Jana, Švíglerová Jitka, Tonar Zbyngk1

Dept. of Physiology; 1 Dept. of Histology, Faculty of Medicine, Charles
University, Plzeò, Czech Republic

Purpose: The aim of our study was to compare cardiovascular para-
meters (i. e. resting heart rate, sympathetic tone, systolic and diastolic

Table to P26)

HR MP SP DP PP INS NE release NE-RA n
min–1 min–1 mmHg mmHg mmHg ng/ml ng/g/min ng/g

Cont1 386±3 –76±2 116±3 67±2 49±2 1.09±0.1 2.1±0.1 1552±80 10

STZ1 350±4* –31±3* 132±4* 61±2 71±3* 0.066±0.01* 2.5±0.1* 1924±87* 10

Cont4 382±3 –80±2 127±1 74±2 63±2 1.1±0.15 1.8±0.09 1604±58 10

STZ4 332±3* –20±2* 121±1 62±1* 59±2 0.129±0.01* 3.2±1.2* 1203±70 8

Cont7 384±3 –72±3 136±3 69±3 67±2 0.9±0.1 1.9±0.04 1110±74 10

STZ7 280±4* –8±4* 115±2* 60±2 55±3* 0.132±0.02* 1.5±0.05* 666±34* 6
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blood pressure), morphology of the pancreas and glucose tolerance
in two rat models of diabetes mellitus: Type I diabetes was induced in
2-month-old rats by a single dose of streptozotocin (STZ, 65 mg/kg,
i. v.), type II diabetes by intraperitoneal administration of STZ,
100 mg/kg to newborn rats.

Materials and Methods: Following parameters were determined
in adult STZ and age-matched control rats at 1 and 3 months after the
onset of diabetes (STZ1, STZ3 and Cont1, Cont3, respectively) and in
3-month-old rats subjected to neonatal STZ treatment and their re-
spective controls (NeoSTZ and Cont): Resting heart rate (HR), sym-
pathetic tone as a decrease in HR after metipranolol administration
and atropine pretreatment (MP), systolic (SP) and diastolic blood
pressure (DP), serum insulin (INS) and blood glucose (GLC) levels af-
ter overnight fasting [0] and in the course of glucose tolerance tests
(2 g/kg, i. p.) at times 30 and 90 minutes [30, 90]. Morphology of islets
of Langerhans was evaluated by immunohistochemical reaction with
anti-insulin antibody.

Results: Pancreatic tissue did not show any differences in all con-
trol and Neo-STZ animals. In STZ1 and STZ3 rats, the number of islets
of Langerhans, their size and immunopositivity for insulin were ap-
parently decreased (see Table).

Conclusion: Type I diabetic rats showed decreased HR, decreased
sympathetic tone with slight changes in SP and DP. In contrast,
NeoSTZ animals had significantly lower HR, SP and DP without any
change in the sympathetic tone.

Supported by grants GAUK No. 75/2001 and GACR
No. 305/01/0263.

P28) Cardiovascular effects of combined norepinephrine
and serotonin transporter inhibition vs sole
norepinephrine transporter inhibition

Birkenfeld AL, Schroeder C, Tank J, Luft FC, Jordan J
Franz-Volhard Clinical Research Center, Humboldt-University, Wilt-
bergstr. 50, 13125 Berlin, Germany

Background: Sibutramine, which us used as an adjunctive obesity
treatment, inhibits, both, norepinephrine transporter and serotonin
transporter (SERT). Paradoxically, sibutramine may raise resting
blood pressure while attenuating the response to sympathetic stim-
uli. We conducted a double blind, crossover trial, to determine,
whether or not the paradoxical cardiovascular effects of sibutramine
can be solely explained by NET inhibition.

Methods: In a double-blind crossover study, 7 healthy subjects (4
men, age 25 ± 1 yrs, BMI 22 ± 0.8 kg/m2) ingested on different days
10 mg sibutramine one day before and 20 mg 2h before testing, 8 mg
of the selective NET blocker reboxetine,or placebo one day and 2h be-
fore testing. Brachial arterial blood pressure, finger blood pressure
and heart rate were measured continuously. After reaching a stable
baseline in the supine position, subjects were tilted gradually to the
upright position, with an increment of 15° every 3 min. Subjects re-

mained at 75° head-up tilt (HUT) for 3 min or until symptoms devel-
oped. In addition, blood pressure and heart rate responses were de-
termined before and after isometric hand grip testing.

Results: Supine, heart rate was 60 ± 1bpm with placebo (plc),
63 ± 3bpm with sibutramine (sib) (p = 0.14 vs plc) and 67 ± 3bpm
with reboxetine (rbx) (p = 0.06 vs plc, ns vs sib). At 3 min 75° HUT
heart rate was 81 ± 2bpm with pla, 97 ± 3bpm with sib (p < 0.001 vs
plc) and 112 ± 3 bpm with rbx (p < 0.001 vs plc and sib). Mean arter-
ial blood pressure while supine was 79 ± 1 mmHg, 89 ± 2 mmHg and
94 ± 2 mmHg with plc, sib (ns vs plc) and rbx (p < 0.001 vs plc,
p = 0.001 vs sib), respectively. At 3 min 75° HUT mean arterial blood
pressure was 84 ± 2 mmHg with plc,89 ± 3 mmHg with sib (p < 0.001
vs plc) and 94 ± 2 mmHg with rbx (p < 0.001 vs plc, p = 0.036 vs sib).
The increase in systolic blood pressure during hand grip testing was
28 ± 2 mmHg with plc, 10 ± 4 mmHg with sib (p = 0.025 vs plc) and
15 ± 3 mmHg with rbx (p = 0.003 vs plc, p = 0.51 vs sib).

Conclusion: Sibutramine and selective NET inhibition with re-
boxetine elicit similar cardiovascular changes. Most of the cardiovas-
cular changes associated with sibutramine treatment seem to be re-
lated to NET rather than SERT inhibition.

P29) Modulation of gastrointestinal afferents 
with capsaicin and thermogenesis in humans

Boschmann M, Jonas W, Schellong K, Adams F, Klaus S, Luft FC, Jor-
dan J
Franz-Volhard Clinical Research Center, Humboldt-University, Wilt-
bergstr.50, 13125 Berlin and German Institute for Human Nutrition
(DIFE), Potsdam-Rehbrücke, Germany

Background: In animals, capsaicin, a constituent of red pepper, acti-
vates gastrointestinal afferents and elicits a sympathetic activation.
Previous studies suggest that the response may increase the thermo-
genic potential of a fat-rich meal.

Methods: To further elucidate this issue, we studied 6 young
healthy women (age 24 ± 3 years, BMI 22.9 ± 3.5 kg/m2) after an
overnight fast. They ingested on two different days a fat-enriched Eu-
ropean-style breakfast (15 E% protein, 45 E% fat, 40 E% carbohy-
drate) with or without 1.35 g Capsaicin. Changes in energy expendi-
ture (EE) as well as carbohydrate (COX) and lipid oxidation rates
(LOX) were measured by indirect calorimetry.Changes in adipose tis-
sue blood flow (ethanol dilution technique) and metabolism were
asessed by microdialysis.

Results: After completing the meal, EE increased initially by about
13 and 10 % and LOX by about 40 and 10 % in the presence and ab-
sence of Capsaicin, respectively. Between 30 and 60 min EE remained
elevated by about 10 % whereas LOX almost returned to baseline val-
ues with both diets. Between 60 and 90 min, LOX decreased below
baseline without Capsaicin, but remained at baseline level with Cap-
saicin. At the end of the test after 120 min, EE and LOX were close to
baseline values in the presence of Capsaicin but were still increased

Table to P27)

HR MP SP DP glc 0 INS 0 glc 30 INS 30 glc 90 INS 90
min–1 min–1 mmHg mmHg mmol/l ng/ml mmol/l ng/ml mmol/l ng/ml

Cont1 386±3 –76±2 116±3 67±2 4.3 0.4±0.1 16.8 1.1±0.1 10.2 0.9±0.1

STZ1 350±4* –31±3* 132±4* 61±2 25.3* 0.07±0.01* > 33* 0.05±0.1* > 33* 0.05±0.01*

Cont3 382±3 –80±2 125±1 72±2 5.1 0.3±0.15 14.6 1.2±0.09 12.9 1.0±0.1

STZ3 332±3* –20±2* 121±1 62±1* 22.4* 0.08±0.01* > 33* 0.05±1.2* > 33* 0.06±0.01*

Cont 384±3 –72±3 126±3 69±3 4.5 0.4±0.1 17.5 1.3±0.04 11.8 1.1±0.2

NeoSTZ 341±5* –70±4 96±5* 46±4* 14.2* 0.05±0.02* 23.5* 0.05±0.05* 25.4* 0.1±0.01*
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above baseline (10 %) in the presence of Capsaicin. Adipose tissue
blood flow did not change with either intervention. Lipolysis was in-
hibited to the same degree in both groups whereas glycolysis was sig-
nificantly higher in the presence vs. the absence of Capsaicin.

Conclusions: Addition of Capsaicin to a fat-rich meal increases
diet-induced thermogenesis via increased lipid oxidation. The phe-
nomenon is presumably related to the modulation of gastrointestinal
afferent traffic and may attenuate the storage of dietary fat in adipose
tissue.

Poster Session 3:
Friday, May 23, 2003, 12.00–14.00

P30) Metronomic Deep breathing shows impaired 
cerebral autoregulation in normal-pressure 
and open-angle glaucoma

Marcin Tutaj3, 4, Clive M. Brown1, Harald Marthol1, 3, Miroslaw Brys3, 4,
Matthias Duetsch1, Martin Hecht1, Georg Michelson2, Bernhard Ne-
undörfer1, Max J. Hilz1, 3

1 Department of Neurology, University of Erlangen-Nuremberg,
Schwabachanlage 6, 91054 Erlangen, Germany; 2 Department of Oph-
thalmology, University of Erlangen-Nuremberg, Schwabachanlage 6,
91054 Erlangen, Germany; 3 Department of Neurology, New York Uni-
versity, 550 First Avenue, NB 7W11, New York, NY 10016, USA; 4 De-
partment of Neurology, Jagiellonian University, ul. Botaniczna 3,
31–503 Cracow, Poland

Introduction: Autonomic dysfunction is likely to contribute to the
pathophysiology of normal pressure (NPG) and open-angle glau-
coma (OAG) and may result in an altered vasomotor control with de-
creased peripheral and optic nerve blood flow. However, dynamic
cerebral autoregulation (CA) has not been evaluated so far. Previous
studies showed the usefulness of metronomic deep breathing (MB)
for the assessment of dynamic CA.

Methods: In 10 NPG (57 ± 18 years), 11 OAG patients (52 ± 11
years) and 11 healthy controls (51 ± 19 years), we monitored mean
blood pressure (MAP), mean middle cerebral artery blood flow ve-
locity (CBFV), respiration and end-expiratory carbon dioxide (CO2)
concentration at rest and during 6/minute (0.1 Hz) MB. Spectral pow-
ers of MAP and CBFV were analyzed in the low (LF: 0.03–0.14 Hz) fre-
quency range at baseline and at 0.1 Hz during MB by means of au-
toregressive analysis.

Results: LF-powers of MAP and CBFV at rest did not differ be-
tween patients with NPG, OAG and controls. During MB, spectral
powers of MAP at 0.1 Hz were similar in NPG, OAG and controls. In
contrast, spectral powers of CBFV at 0.1 Hz were significantly higher
in NPG (5.7 ± 1.2 cm2s-2) and OAG (6.8 ± 2.1 cm2s-2) than in con-
trols (2.4 ± 0.4 cm2s-2).

Conclusion: At rest, MAP and CBFV oscillations did not differ be-
tween patients and controls. The fluctuations in MAP were also sim-
ilar in all groups during MB. However, MB induced an enhanced
transmission of MAP oscillations onto CBFV in NPG and OAG, indi-
cating impaired cerebral autoregulation in these patients. Therefore,
MB might refine the early diagnosis of compromised cerebral au-
toregulation in both types of glaucoma.

P31) Cardiovascular autonomic modulation and cerebral
autoregulation remain unaffected in atherosclerotic
patients during enhanced external counterpulsation

Harald Marthol1, Dierk Werner3, Clive M. Brown2, Bernhard Ne-
undörfer2, Werner G. Daniel3, Max J. Hilz1, 2

1 Department of Neurology,New York University,550 First Avenue,NB
7W11, New York, NY 10016, USA; 2 Department of Neurology, Univer-
sity of Erlangen-Nuremberg, Schwabachanlage 6, 91054 Erlangen,
Germany, 3 Department of Cardiology, University of Erlangen-
Nuremberg, Ulmenweg 18, 91054 Erlangen, Germany

Introduction: Enhanced external counterpulsation (EECP) is a new
method to improve coronary perfusion and to increase carotid blood
flow velocity in atherosclerosis. EECP augments blood pressure and
consequently tissue perfusion by means of pulsatile rhythmical com-
pression of the vascular bed of the legs and buttocks during the dias-
tole of the electrocardiogram (ECG). However, effects on cardiovas-
cular autonomic modulation and cerebral autoregulation have not
been analyzed so far.This study was performed,to determine whether
EECP affects cardiovascular autonomic modulation and cerebral au-
toregulation in atherosclerotic patients.

Methods: In 15 patients with severe atherosclerosis (64.0 ± 7.3
years), we monitored heart rate (HR), mean blood pressure (BP)
[Colin Pilot™, San Antonio, TX, USA] and middle cerebral blood flow
velocity (CBFV) by means of transcranial Doppler sonography [Mul-
tiDop X4™, DWL, Germany] before and during 5 min EECP. Respira-
tion was paced at 12/min. Spectral powers of HR, BP and CBFV were
analyzed in the low (LF: 0.04–0.15 Hz) and high (HF: 0.15–0.5 Hz) fre-
quency range using the Blackman-Tukey algorithm. For HR, spectral
powers were normalized by relating LF- or HF-powers to total power
(LF- + HF-power). Cerebral autoregulation was determined from the
transfer function gain and phase shift of BP and CBFV in the LF
range.

Results: EECP increased HR (69.7 ± 9.4 vs. 73.6 ± 9.1 bpm) and BP
(86.4 ± 20.0 vs. 92.4 ± 24.1 mmHg), while CBFV did not change. LF-
power of BP and CBFV as well as normalized LF- and HF-powers of
HR remained stable. EECP had no influence on transfer function gain
and phase shift.

Conclusion: Stability of normalized LF- and HF-powers of HR,LF-
power of BP and CBFV as well as gain and phase shift during EECP
suggests that EECP does have negative effects on cerebral autoregula-
tion and autonomic cardiovascular modulation in atherosclerotic pa-
tients. Therefore, EECP does not seem to be associated with signifi-
cant cardiovascular or cerebrovascular risks.

P32) Salt supplementation improves cerebral 
autoregulation in patients with 
posturally-related syncope

Victoria E. Claydon, Lucy J. Norcliffe, Roger Hainsworth
Institute for Cardiovascular Research, University of Leeds, Leeds, UK
LS2 9JT

Salt supplementation improves orthostatic tolerance in patients with
posturally-related syncope (PRS). This may be due to increased
plasma volume, alteration of baroreceptor sensitivity, and enhanced
vascular resistance responses.We have recently shown impaired cere-
bral autoregulation in PRS patients [1], which (in control subjects)
improves after water drinking [2]. This study examined whether im-
provements in orthostatic tolerance from salt loading are associated
with enhancement of cerebral autoregulation.

We studied 8 patients diagnosed with PRS aged 35.9 ± 4.2 years.
Studies were performed before and after ingestion of 100 mmol/day
slow sodium for 2 months. Subjects underwent the “Leeds” orthosta-
tic stress test of combined head-up tilt and lower body suction. Or-
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thostatic tolerance was taken as the time to presyncope. Cerebral au-
toregulation was assessed using the correlation coefficient and gradi-
ent describing the relationship between cerebral blood pressure
(CBP; calculated from the blood pressure at heart level, corrected for
the height difference imposed by tilting) and cerebral blood velocity
(CBV;transcranial Doppler).

Salt loading had no effect on resting heart rate, systolic, diastolic
or mean blood pressures. However, it significantly improved ortho-
static tolerance from 18.0 ± 3.4 to 31.8 ± 1.7 mins (p < 0.005). This
was associated with a significant increase in the maximum forearm
vasoconstriction (change in ratio of mean blood pressure (Finapres)
to mean brachial blood flow (Doppler)) from + 70.92 ± 13.3
to + 144.38 ± 29 % (p < 0.05). End tidal CO2 levels were not different
during the two tests. The gradient of the relationship between CBV
and CBP was reduced after salt (although not significantly) from
0.545 ± 0.16 to 0.442 ± 0.17 cm.sec-1/mmHg and the correlation co-
efficient describing this relationship was less strong (0.71 ± 0.09 com-
pared to 0.40 ± 0.13 after salt, p < 0.05).

This study has confirmed that salt loading improves orthostatic
tolerance, and the sympathetic control of resistance vessels in pa-
tients with PRS, without affecting baseline blood pressures or heart
rate. In addition, we have shown an improvement in the control of
cerebral autoregulation as demonstrated by a flatter and less well cor-
related relationship between CBV and CBP after salt.

References

1. Claydon VE, Hainsworth R (2002) Clinical Autonomic Research
(submitted)

2. Schroeder C, Bush VE, Norcliffe LJ, Luft FC, Tank J, Jordan J,
Hainsworth R (2002) Circulation 106:2806–2811

P33) Delayed cerebrovascular autoregulatory response to
ergometer exercise in normotensive elderly humans

J. G. Heckmann, C. Brown, M. Cheregi, M. J. Hilz, B. Neundörfer
Department of Neurology, University of Erlangen-Nuremberg, Erlan-
gen, Germany

To determine the effect of ergometer stress on cerebrovascular he-
modynamics of elderly versus young healthy individuals.

Middle cerebral artery blood flow velocity (CBFV) and pulsatility
index (PI), blood pressure (BP), heart rate (HR) and pCO2 were mea-
sured in response to 3 minutes ergometer exercise (75–100Watt) in 18
elderly (age 66.5 ± 5.8y) and 18 young subjects (age 29.4 ± 4.7y).

In both groups, BP increased significantly (p < 0.001) with time
during exercise, with no significant differences between the groups
and interaction (time sequence/group factor). HR increased signifi-
cantly with time during exercise (p < 0.001) and was significantly
more prominent (p = 0.002) and prolonged (p < 0.001) in the young
group. PCO2 did not differ with time or between the groups and with
regards to interaction.

Mean-CBFV increased significantly during time (p < 0.001) with
no significant difference between groups,but with significant delay in
the group of young subjects (p = 0.002) regarding the interaction
(time sequence/group factor). The PI increased significantly with
time without significant differences between the groups, but was sig-
nificant delayed in the elderly regarding the interaction time se-
quence/group factor (p < 0.001).

In healthy normotensive elderly subjects cerebral autoregulatory
capacity is retained but delayed in response to ergometer stress.These
findings may contribute to a higher risk of cerebral hypoperfusion.

P34) The effect of botulinum toxin B to the autonomic
nervous system

Meichsner Marcus
Paracelsus- Klinik Zwickau, Neurologische Abteilung, Werdauer Str.
68 PF 200 851, D- 08008 Zwickau

The local treatment with botulinum toxin is of increasing importance
within the therapy of neurological and other diseases.At the moment
two serotypes (A and B) are available. There are wider experiences
with type A. Some studies indicated that there is no significant sys-
temic influence of type A to the autonomic nervous system. Regard-
ing this – as far as we know – type B was not surveyed up to now.

Because of this we made an investigation including 25 patients
who we treated with botulinum toxin B. Immediately before and 14 to
28 days after the injection we measured the heart rate variability in
the lying position for five minutes. The measuring was done by the
computer program Vagus 2000 made by the SIGMA Medizintechnik
GmbH.

The results of our small study show a significant reduction of the
heart rate variability regarding to some parameters. This could mean
that the effect of botulinum toxin type B to the autonomic nervous
system is stronger than the effect of type A. In case that other studies
confirm this result the routine treatment with botulinum toxin should
be done with type A.

P35) Effect of cold face stimulation on cerebral blood flow

Brown CM, Sanya EO, Hilz MJ, Neundörfer B
Dept of Neurology, University of Erlangen-Nuremberg, Schwabach-
anlage 6, 91054 Erlangen, Germany

In humans, activation of the diving reflex by a cold stimulus to the
face results in bradycardia, peripheral vasoconstriction and an in-
crease in blood pressure. However, responses of the cerebral blood
flow have not yet been evaluated. We undertook this study to assess
the effect of cold face stimulation on the cerebral circulation in hu-
mans.

Seventeen healthy volunteers, aged 27 ± 5 years were evaluated
during application of a cold stimulus (0° C) to the forehead for 60 s.
We continuously monitored mean arterial pressure (MAP),mean flow
velocity (MFV) of the mid cerebral artery, cardiac output, skin blood
flow, heart rate and end-tidal CO2. Total peripheral resistance (TPR)
was calculated as MAP divided by cardiac output. Cerebrovascular re-
sistance (CVR) was calculated as MAP divided by MFV.

Cold face stimulation did not significantly affect cardiac output
but resulted in significant decreases in heart rate and skin blood flow
and an increase in MAP. MFV in the mid-cerebral artery showed a
slight, but significant increase. The maximum increase in CVR
(14.2 ± 11.4 %) was significantly (P < 0.01) less than the maximum
increase in TPR (23.9 ± 5.7 %). End-tidal CO2 did not change signif-
icantly during the cold stimulation.

In contrast to other sympathetic stimulations, facial cooling re-
sults in an increase in cerebral blood flow. The amount of cerebral
vasoconstriction was less than the amount of total peripheral vaso-
constriction. These results suggest that although there is some con-
striction of the cerebral resistance vessels during cold face stimula-
tion, cerebral perfusion was maintained, possibly by opposing
parasympathetic activation.
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P36) Double-blind, randomized, comparative dysport vs
botox study in primary palmar hyperhidrosis

M. Simonetta Moreau*, C. Cauhepe†, J. P. Maguès†, J. M. Senard±
* Fédération de Neurologie CHU Purpan place du Dr Baylac 31059
Toulouse cedex France; † Département d’anesthésie CHU Purpan
place du Dr Baylac 31059 Toulouse cedex France; ± INSERM U317,
Service de Pharmacologie Clinique, Faculté de Médecine, 37 allées
Jules Guesde 31073 Toulouse cedex, France

Background: Intradermal injections of botulinum toxin type A have
been reported to reduce excessive sweating in patients with primary
palmar hyperhidrosis. Two preparations are commercially available
in Europe; Botox (Allergan 100 U/vial) and Dysport (Ipsen Biotech
500 U/vial) which are not bioequivalent A few studies have tried to
find an appropriate conversion factor between the two preparations
in dystonic patients but results remain controversy.

Objective: To compare the efficacy of Dysport and Botox in pal-
mar hyperhidrosis using a conversion factor of 4:1.

Methods: In a double-blind, randomized study, 8 patients with se-
vere primary palmar hyperhidrosis received in the same session in-
tradermal injections of Dysport in one palm and of Botox in the other,
after regional nerve blocks of the median and ulnar nerves. Quantifi-
cation of sweat production was done by iodine startch test at baseline,
one, three and six months after the treatment. Subjective assessment
of sweat production were done using a visual analogue scale.

Results: The mean number of injections sites (28 ± 1), the mean
volume of reconstituted solution injected (2.8 ml) and the mean
sweating area at baseline were similar in each palm group. The mean
dose injected was 283.7 U ± 11.3 for the “Dysport-treated palms” and
69.3 U ± 3.1 for the “Botox-treated palms” [4:1]. At one month iodine
starch test revealed significant decreases of mean sweating area for
each preparations (Dysport palms: decrease of 78.6 % of baseline area
p = 0.0002; Botox palms: 56. 6 % p = 0.003).The percentage of de-
crease was more pronounced in Dysport palms compared with Botox
palms but the difference did not reach significance (Anova). At three
months, decrease of sweating area remained significant for Dysport
palms (69.4 % of baseline area, p = 0.008) but not for Botox palms
(48.8 %). Self-evaluation showed similar amount of improvement in
both palm groups at one and three months, (77 %, 75 % for Dysport
and 68 %,72 % for Botox). Local side effects were more frequent in
Dysport palms (weakness of index-thumb pinch 4 cases, lasting 8 to
30 days) than in Botox palms (weakness of index-thumb pinch 2 cases
lasting 15 to 21 days). The mean duration of positive effect was simi-
lar: 17 weeks in the Dysport palms [8–32] and 18 weeks in the Botox
palms [8–32].

Conclusion: Using a conversion factor of 4:1, the efficacy of Dys-
port and Botox injections are similar. However, there is a trend to-
wards a larger improvement after Dysport treatment but with a
higher incidence of adverse effects.

P37) Sensitivity of beta-adrenoceptor and efficiency value
of patients with panic disorder and migraine

Akarachkova E, Tabeeva G, Volkova Z
Department of Neurology Moscow Medical Academy, Russia
Rossolimo 11, Moscow, 119021, Russia

Aim: to study the dependence value of sensitivity of beta-adrenocep-
tor (SBA) with efficiency of treatment of patients with panic disorder
(PD) and migraine (M) by beta-blockers (BB) and antidepressants
(AD).

Material: 39 patients with PD aged 28 years on an average; 33 pa-
tients with M aged 30 years on an average and 32 healthy subjects aged
27 years on an average were included in the study.

Methods: The sensitivity of beta-adrenoceptor was evaluated us-

ing the index of beta-adrenergic reception of cell membranes (beta-
ARM). Spectrum analysis of heart rate variability (HRV) was carried
out in conditions of rest and during active orthostatic testing (AOT).
Testing the level of depression (Beck’s test) and the level of anxiety
(Spilberger’s test).

Beta-ARM method is based on changes in red blood cells RBC os-
motic resistance caused by a beta-adrenoceptor blocker. In healthy
subjects, values of beta-ARM fall within a range of 2 to 16 arbitrary
units.According to this method, decrease in the value of beta-ARM is
accompanied by increase in sensitivity of peripheral beta-adrenocep-
tors in conditions of decreased concentration of catecholamines, and
vice versa.

Results: Values of beta-ARM in the studied subjects fell within the
physiological normal range of 5 to 16 a. u.and in the group of patients
with PD – from 10 to 42 a. u. and in the group of patients of M – from
10 to 28 a. u. Many patients had high values of beta-ARM (more 16
a. u.), less typical paroxysms, high level anxiety and lability of HRV.
The less part of patients had low values of beta-ARM (less than 16
a. u.), typical paroxysms and rigidity of HRV. Beta-blockers and anti-
depressants influenced patients differently on dependence of value of
SBA. The treatment of patients, which had value of beta-ARM (from
10 to 16 a. u.), were efficient (the rate of paroxysm, level of depression
and anxiety went down, but HRV indexes improved). This kind of
treatment involved the decrease of SBA. The treatment of patients,
which had value of beta-ARM more 16 a. u. was less efficient and in-
volved the increase of SBA.

Conclusion: Thus, we are supposing that beta-ARM index can be
used for the efficient treatment of patients with PD and M.

P38) Heart rate variability in abusers of anabolic steroids

Matti Mäntysaari, Jouko Karjalainen, Matti Viitasalo, Tuomo Karila,
Timo Seppälä
Research Institute of Military Medicine, Central Military Hospital,
P. O. Box 50, FIN-00301 Helsinki, Finland; Division of Cardiology,
Helsinki University Hospital, Helsinki, Finland; National Public
Health Institute, Helsinki, Finland

Abuse of anabolic steroids is suspected to be associated with in-
creased risk of sudden death. The aim of the present study was to find
out if abusers of anabolic steroids (AAS) have low heart rate variabil-
ity (HRV) suggesting increased risk of sudden death. We studied 16
power athletes abusing massive doses of anabolic steroids, as well as
28 endurance athletes and 14 sedentary controls free from abuse of
anabolic steroids. Time domain HRV parameters were determined
from 24 hour ECG recordings. Left ventricular mass (LVM) was mea-
sured using standard echocardiography. Data are given as
mean ± sem.

In AAS the mean age (30 ± 1 yrs) was higher (p < 0.01) and the
body mass index (31 ± 1 kg/m2) greater (p < 0.001) than in en-
durance athletes (26 ± 1 yrs and 21 ± 1 kg/m2) and sedentary con-
trols (26 ± 1 yrs and 24 ± 1 kg/m2). The mean of all R-R-intervals be-
tween normal beats, standard deviation about the mean (SDNN),
standard deviation of 5-minute mean R-R-intervals (SDANN), and
root mean square of difference of successive R-R intervals (RMSSD)
were comparable in AAS (810 ± 24 msec, 169 ± 8 msec, 155 ± 7 msec,
43 ± 5 msec, respectively) and sedentary controls (805 ± 20 msec,
188 ± 8 msec, 172 ± 9 msec, 43 ± 3 msec, respectively) and signifi-
cantly (p < 0.001) smaller than in endurance athletes (993 ± 21 msec,
285 ± 11 msec, 245 ± 9 msec, 70 ± 4 msec, respectively). LVM was
comparable in AAS (282 ± 14 g) and endurance athletes (260 ± 5 g)
and significantly greater (p < 0.001) than in sedentary controls
(168 ± 10 g).

In conclusion, HRV in AAS was comparable to that in sedentary
controls and significantly lower than in endurance athletes. HRV in
relation to LVM was lowest (p < 0.01) in AAS, and comparable in the
endurance athletes and sedentary controls. Our results suggest that in
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AAS there can be imbalance between autonomic regulation of heart
and the size of heart.

P39) In Parkinson’s disease, dopatherapy lowers 
venous tone and stroke volume

Bouhaddi Malika,Mourot Laurent,Wolf Jean-Pierre,Vuillier Fabrice*,
Henriet Marie-Thérèse, Capelle Sylvie, Rumbach Lucien*, Regnard
Jacques
Explorations fonctionnelles rénales and Neurologie*, CHU de Be-
sançon, F-25030

Sympathetic cardiac denervation has been evidenced in Parkinson’s
disease through PET scanning, and orthostatic hypotension has been
linked to severe autonomic impairment. However, in patients with
moderate disease’s severity and without clinical orthostatic hypoten-
sion, a lowered heart rate (HR) and a lowered blood pressure were
found when the patients were receiveing their usual dopatherapy reg-
imen (Neurology, 56 (Suppl 3): A347, 2001). In addition, the decrease
in diastolic blood pressure correlated with the reduction of plasma
noradrenaline, which occured as a dose ranging side effect of
dopatherapy.

Therefore, we searched for other cardiovascular effects of this
hampering of autonomic control. In 9 patients receiving dopatherapy
for 1–12 years (Hoehn & Yahr 1–2.5) we assessed leg venous compli-
ance (supine graded thigh cuff compression), stroke volume (SV, tho-
racic impedance) and cardiac output (CO) in both the supine and up-
right tilted positions. In each patient functional testing was
performed twice, with and without the usual dopatherapy intake.

Usual dopatherapy lowered heart rate (p < 0.01), SV (p < 0.05),
CO (p < 0.01) and plasma noradrenaline (p < 0.03) in both positions.
Venous leg compliance was increased (p < 0.01) when the patients
had taken the treatment. (* = p < 0.05 (+)/(–) dopatherapy) (see
Table).

In conclusion: In patients with moderate Parkinson’s disease, the
lowering of plasma noradrenaline by dopatherapy was paralleled by
an increased venous distensibility in the lower limbs and by a reduced
stroke volume. Thus, the pharmacological side effect contributed to
reduce venous return and together with a lowered heart rate resulted
in an impaired hemodynamic status. Such adverse hemodynamic ef-
fects likely favour orthostatic hypotension, besides the sympathetic
denervation.

P40) The new drug “Parkon” in Treatment of Parkinson’s
disease

Sadekov R. A., Danilov A. B., Golubev V. L., Pilipovitch A. A., N. Gold-
shtein
Department of Neurology, Moscow Medical Academy, Rossolimo, 11,
Moscow, Russia, 119021

The aim was to assess the efficacy of the new antiparkinsonic drug –
“Parkon”. The main active substance is a low dosage hydrogen perox-

ide. It affects the receptors of the nasal cavity, which are connected
anatomically and functionally with the midbrain and basal ganglia.
The neurochemical changes in these structures have direct and indi-
rect influence on the Parkinson’s disease manifestation and develop-
ment. The low concentrations of hydrogen peroxide produce no sys-
temic effects. Applied to the receptors of the nasal cavity, hydrogen
peroxide induces endogenous mechanisms of MAO inhibition,
mainly MAO-B of the basal ganglia.Nasal spray is injected three times
per day, twice in each nostril with intervals of 10–15 sec between the
nasal injections regardless to the state of nasopharinx (rhinitis is not
a contraindication).

Parkon was used in 3 groups of patients with Parkinson’s disease.
The first group consisted of patients with the early stage (1–1,5 ac-
cording to H-Y) receiving no treatment; disease duration under 1,5
years. The second group consisted of patients also with the early stage
(1–2 according to H-Y), disease duration under 3 years. The third
group included patients with the advanced disease,being treated with
L-dopa (nakom, madopar). We assessed UPDRS, severity of the dis-
ease according to H-Y and the depression level before and after the
treatment. The treatment duration was 8 weeks.

Results: The rigidity was diminished in the first group; the de-
crease in rigidity and tremor was found in the second group with low
depression level.

Conclusion: Parkon is effective in patients with early stages of
Parkinson’s disease and low depression level and may be used in com-
plex therapy of Parkinson’s disease.

P41) Manipulation of glutamatergic neurotransmission
with riluzole and blood pressure in humans

Lipp A, Tank J, Luft FC, Arnold A, Jordan J
Department of Neurology and Franz-Volhard Clinical Research Cen-
ter, Medical Faculty of the Charité, Humboldt-University, Wilt-
bergstrasse 50, 13125 Berlin, Germany

Background: Riluzole is a neuroprotective agent that is currently
tested for the treatment of multiple system atrophy (MSA). Riluzole
may influence afferent and efferent parts of the baroreflex due to glu-
tamate antagonistic effects. The effect of riluzole on the efferent part
may be unmasked in MSA patients with dysfunction of afferent struc-
tures of the baroreflex.

Methods: We compared the effect of a single dose of 200 mg rilu-
zole with placebo in 10 patients with probable MSA (3 females, 7
males, 60 ± 2.7 yrs.). Brachial blood pressure and heart rate were
recorded at baseline and for 120 minutes every 5 minutes after inges-
tion of riluzole. For determination of spontaneous baroreflex sensi-
tivity continuous finger blood pressure and ECG were recorded. Car-
diac stroke volume was monitored using impedance cardiography.

Results: The change in blood pressure over a two hour period was
significantly greater with riluzole than with placebo
(5 ± 5/2 ± 3 mmHg with placebo, 16 ± 6/10 ± 2 mmHg with riluzole,
p < 0.001 by ANOVA). Systemic vascular resistance increased
32 ± 6 % with riluzole. Baroreflex sensitivity, the high and low fre-
quency components of heart rate variability, and the low frequency
component of systolic blood pressure variability were not signifi-
cantly different between placebo and riluzole treatment.

Table to P40)

posture HR (min–1) Noradrenaline (pg/ml) SV (ml) CO (l/min) VDI (%/mmHg) Compliance slope

supine (–) 71.48±3.68 363.8±73.5 72.41±4.74 5.17±0.47 6.17±1.19 5.24±0.65

supine (+) 65.04±3.39* 259.1±44.1* 67.19±3.91* 4.32±0.27* 9.84±1.34* 8.57±0.65*

upright (–) 85.65±3.58 604.9±69.5 80.13±4.01 6.85±0.43 (VDI = vascular

upright (+) 79.00±3.46* 418.8±53.9* 78.08±5.89* 6.07±0.35* distensibility index)
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Conclusions: In MSA patients, manipulation of glutamatergic
transmission with riluzole elicits a moderate acute pressor response.
The response is explained by an increase in systemic vascular resis-
tance. In multiple system atrophy patients, blood pressure should be
monitored regularly when riluzole treatment is instituted either clin-
ically or in the setting of clinical trials.

P42) Acute Sympatholytic Effect of selective
Norepinephrine Transporter Inhibition

Tank J, Diedrich A2, Schroeder C, Luft FC, Jordan J
Franz Volhard Clinical Research Center, Helios Klinikum, Charité,
Humboldt University, Berlin, Germany; 2 General Clinical Research
Center, Vanderbilt University, Nashville, TN, USA

Aim: Norepinephrine transporter (NET) inhibition increases the re-
sponsiveness to vasoactive medications and attenuates the response
to sympathetic stimuli. The phenomenon may be related to impaired
regulation of sympathetic vasomotor tone.

Material: After instrumentation and recording of a stable baseline
for at least 30 min, six healthy subjects (5 men, 1 women, age 36 ± 2
years, BMI 23 ± 2 kg/m2) ingested 8 mg of the selective NET inhibitor
reboxetine (Edronax&Pfeil;, Pharmacia Upjohn). EKG, brachial, and
finger blood pressure, and integrated muscle sympathetic nerve ac-
tivity (MSNA) were recorded (sample rate 500 Hz) for additional 120
min. A cold pressor test was performed by placing on hand in ice wa-
ter for one min at baseline and every 30 min following reboxetine in-
gestion. Blood samples were taken every 30 min to define plasma re-
boxetine levels.

Results: BP was 124 ± 6/72 ± 5 mm Hg at baseline and increased
to a maximum of 143 ± 8/81 ± 6 mm Hg 120 min after reboxetine in-
gestion (p < 0.01).HR increased from 60 ± 3 to 68 ± 4 bpm (p < 0.01).
Resting MSNA (normalized area under the burst) was 9.9 ± 2.6 a. u.
at baseline, started to decrease. within 30 min after reboxetine inges-
tion, and reached a minimum of 1.2 ± 0.5 a. u. after 90 min. The de-
crease in resting MSNA was associated with a profound reduction in
the cold pressor response.Moreover,reboxetine substantially reduced
the MSNA increase during cold pressor testing. The changes in MSNA
and the cold pressor response were correlated with plasma reboxetine
levels (r2 = 0.887).

Conclusion: The acute sympatholytic effect of NET inhibition is at
least in part explained by an impairment in sympathetic vasomotor
control.

Poster Session 4:
Friday, May 23, 2003, 12.00–14.00

P43) Enzyme replacement therapy improves
cardiovascular responses to orthostatic 
challenge in Fabry patients

Max J. Hilz1, 2, Harald Marthol1, Miroslaw Brys1, Thomas Haendl2,
Goetz Welsch2, Renate Franta2, Brigitte Stemper2

1 Department of Neurology,New York University,550 First Avenue,NB
7W11, New York, NY 10016, USA; 2 Department of Neurology, Univer-
sity of Erlangen-Nuremberg, Schwabachanlage 6, 91054 Erlangen,
Germany

Introduction: In Fabry disease,a-galactosidase A deficiency causes ac-
cumulation of glycosphingolipids in neurons of the autonomic ner-
vous system as well as loss of small myelinated and unmyelinated

fibers. Cardiovascular autonomic modulation largely depends on the
function of unmyelinated nerve fibers and may be impaired in Fabry
patients. Recently, enzyme replacement therapy (ERT) has become
available in may countries. Effects of ERT on cardiovascular re-
sponses to autonomic challenge maneuvers, e. g. to orthostatic stress,
have not been analyzed so far. This study was performed, to evaluate
whether ERT improves cardiovascular control during orthostatic
stress.

Methods: In 11 Fabry patients (28.4 ± 7.9 years) undergoing ERT
for 23 months and in 11 patients (28.8 ± 9.1 years) undergoing ERT
for 18 months, we monitored electrocardiographic RR-interval (RRI)
and blood pressure (BP) at supine rest and during 5 minutes active
standing before and after ERT. To evaluate autonomic control, we cal-
culated spectral powers of the time series of RRI and BP in the low
(LF: 0.04–0.15 Hz) and high (HF: 0.15–0.5 Hz) frequency range by
means of autoregression. LF- and HF-powers of RRI were normalized
by relating LF- and HF-powers to total power (LF- + HF-power). Dif-
ferences between parameters recorded at supine rest and during ac-
tive standing were expressed as percentage changes.

Results: ERT increased the orthostasis induced heart rate acceler-
ation, i. e. the decrease in RRI (–28.4 ± 13.2 vs. –4.9 ± 7.1 %). The or-
thostasis induced changes of BP and the changes of normalized RRI-
LF-power remained unchanged. However, the reduction of
parasympathetic HF-power of RRI reflecting parasympathetic with-
drawal was more pronounced after ERT (–79.8 ± 23.1
vs. –46.7 ± 58.1 %). In addition, the orthostasis induced increase in
sympathetic LF-power of BP was significantly higher after ERT
(357.9 ± 349.4 vs. 112.7 ± 177.1 %).

Conclusion: After ERT, the cardiovagal withdrawal as well as the
sympathetic activation and vasomotor control were enhanced, result-
ing in more prominent orthostatic heart rate acceleration. Thus, ERT
improves orthostatic cardiovascular control in Fabry patients.

Acknowledgement: The study was supported by Genzyme Corp.,
Cambridge,MA, USA.

P44) Terminal vessel hyperperfusion despite organ
hypoperfusion in familial dysautonomia

Stemper B1, 2, Marthol H1, Welsch G2, Brown CM2, Brys M1, Axelrod
FB1, Hilz MJ1, 2

1 Department of Neurology, New York University, New York, NY, USA;
2 Department of Neurology, University of Erlangen-Nuremberg, Er-
langen, Germany

Familial Dysautonomia have with deficient sympathetic vasomotor
control, orthostatic hypotension and recumbent hypertension. These
blood pressure fluctuations might contribute to pathological changes
in the structure of the vessel walls with increased rigidity and im-
pairment of skin blood flow modulation. The purpose of this study
was to evaluate blood flow and vessel reactivity of FD patients nonin-
vasively using venous occlusion plethysmography and postischemic
flow measurements in patients and healthy controls.

Fifteen FD patients (mean age 29.4 ± 9.9 yrs.) and 15 healthy con-
trols (mean age 30.2 ± 8.4 yrs.) underwent venous occlusion plethys-
mography (Hokanson Inc.) by inflation of the arm cuff to 50 mmHg.
The blood flow was expressed as % volume change/minute during ve-
nous occlusion and was calculated as the average arterial influx of
eight artifact-free measurements. Postischemic vascular reactivity
was determined as the influx peak during the first venous occlusion
following 3min of ischemia induced by inflating the arm cuff above
systolic blood pressure. Skin blood flow (SBF) was monitored at the
index finger pulp before, during and after ischemia (Perimed™).

Baseline blood inflow during venous occlusion was lower in FD
patients (4.6 ± 1.8 %/min) than in controls (6.1 ± 1.4 %/min;
p < 0.05), as was postischemic hyperperfusion (12.8 ± 5 %/min
vs. 16.9 ± 2.9 %/min; p < 0.05). Before ischemia, SBF did not differ
between patients (250.74 ± 293.22PU) and controls (217.5 ± 102.5
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PU). During hyperemia, SBF was significantly higher in patients
(964.35 ± 421.67PU) than in controls (266.1 ± 65.1PU; p < 0.05).

Reduction of overall baseline as well as postischemic influx indi-
cates impaired forearm blood flow that might be due to an increased
rigidity of vessel walls resulting from chronic recumbent hyperten-
sion. The exaggerated skin perfusion after ischemia can be attributed
to the impaired sympathetic innervation of FD patients with deficient
vasoconstrictor tone and enhanced vasodilatation due to hypersensi-
tivity of denervated intracutaneous nerve fibers towards ischemia.

P45) Heat-provoked vasodilatation in human 
spinal cord injury

Nicotra Alessia1,2,Asahina Masato1,Anand Praveen3,Mathias Christo-
pher J1, 2

1 Autonomic Unit, The National Hospital for Neurology and Neuro-
surgery, Institute of Neurology, Queen Square, London WC1N 3BG;
2 Neurovascular Medicine Unit, Imperial College at St Mary’s, Praed
Street, London W2 1NY; 3 Peripheral Neuropathy Unit, Hammersmith
Hospital, Imperial College London, UK

Aim: With local heating,skin blood flow (SkBF) rises to an initial peak
within 10 min, followed by a progressive rise with later plateauing
lasting longer. The initial peak is considered to be mediated by sen-
sory axon-reflexes and the plateauing by local production of nitric ox-
ide. The aim of our study was to investigate the SkBF response to lo-
cal heating in patients with spinal cord injury (SCI), who have
diminished axon-reflex below the level of injury (Kuesgen,et al.2002).

Subjects and Methods: Nine patients with chronic SCI were stud-
ied; 4 complete SCI (T6-T9) and 5 incomplete SCI (at different levels);
7 age-matched healthy controls also were studied.We measured SkBF
on dorsum of the hand and foot using a thermostatic laser Doppler
probe (Perimed PF4, Sweeden) that heats the underlying skin area,
with measurements at baseline recording and after local heating (44
oC). We compared baseline SkBF and SkBF at the initial peak of va-
sodilatation (SkBFmax).

Results: There was no significant difference in baseline SkBF on
the hand or foot among the groups (Table). There was no significant
difference in SkBFmax on the hand among the groups, while SkBF-
max on the foot in complete SCI was significantly lower than in con-
trols. Ratio of SkBFmax/baseline on the foot was smaller in complete
SCI compared with other groups.

Conclusion: The initial peak of heat-provoked vasodilatation on
the foot was diminished in the complete SCI patients. The response in
incomplete SCI was similar to controls. The possibilities are that in
complete SCI there is a disturbance of the axon-reflex, or altered sym-
pathetic vasomotor control.

P46) Loss of blood pressure fall at night predicts
autonomic failure in patients with multiple 
system atrophy or Parkinson’s disease

Pathak A, Senard JM, Pavy-Le-Traon A
Club d’Etude du Système Nerveux Autonome (CESNA) ; INSERM
U317, Faculté de Médecine, 37 allées Jules Guesde, 31073 Toulouse
cedex, France

Background: Autonomic failure (AF) is frequently observed in multi-
ple system atrophy (MSA) and idiopathic Parkinson’s disease (IPD).
Clinical autonomic testing using is the method of reference to diag-
nose AF but it is not always available in general practice and results
may be influenced by motor status.Ambulatory blood pressure mon-
itoring (ABPM) is widely used and a lack of BP fall during night has
been shown in AF.

Objectives: To test if absence of BP fall at night using ABPM accu-
rately predicts AF in parkinsonian syndromes related to MSA and
IPD and if this method is useful for differential diagnosis of MSA and
IPD.

Methods: 144 consecutive patients (mean age 67 ± 9 years) with
probable MSA (n = 51) or IPD (n = 93) with stable medications and
refered to the autonomic unit of our hospital were included. Clinical
autonomic testing included analysis changes in heart (HR) changes
during deep breathing test, Valsalva man_uvre and standing (30/15
ratio), and BP during hand grip and passive head-up tilt (70°). Results
were interpreted according to the normal values of our lab according
to age and AF score was calculated as the sum of the abnormal re-
sponses. ABPM was performed using Spacelab device over 24 hours
and was considered as abnormal when night BP load (23h-06h)
was ≥ day BP load (09h-19h). No patient was known as hypertensive
or was taking antihypertensive drugs.

Results: The prevalence of abnormal ABPM increased with AF
score (0 : 8 % ; 1 : 21.1 % ; 2 : 45 % ; 3 : 71.8 % ; 4 : 81.4 % and 5 :
85.7 %) with no difference between MSA and IPD patients (p > 0.5).
When taking ABPM as the reference and setting the treshold for AF
diagnosis to a score ≥ 2, sensitivity of ABPM to diagnose AF was
92.3 % with a specificity of 57.5 %. When AF was defined as the pres-
ence both of orthostatic hypotension and abnormal HR fluctuations
during deep breathing, the value of ABPM to predict AF was very high
(sensitivity 89.6 %, specificity 76.5 %).

Conclusion: AMBP can be considered as an accurate method to di-
agnose AF in MSA and IPD overall when combined with 2 tests for au-
tonomic nervous system assessment that can be performed in general
practice (standing and deep breathing tests). However, AMBP does
not discriminate patients with MSA or IPD.

P47) The effects of linearly polarized irradiation on stellate
ganglion function in normal subjects and people with
complex regional pain (CRPS I)

Paola Sandroni, Jeffrey R. Basford, Phillip A. Low
Mayo Clinic, Rochester, MN, USA

Objective: Linearly polarized red light is promoted as a safe alterna-
tive to stellate ganglion block to treat specific upper limb pain syn-
dromes, but its effects are poorly understood. The purpose of this
study was to: (1) to assess the physiological effects of this approach in
normal subjects and people with Complex Regional Pain Syndrome I
(CRPS I/RSD), and (2) to quantitate the presence, intensity and dura-
tion of its benefits.

Subjects: Six people with CRPS I of an upper extremity and 12 peo-
ple with normal controls participated in the study.

Materials and methods: This study involved two phases. In the
first phase, six adults (ages 18–60) with normal neurological exami-
nations underwent transcutaneous irradiation of the right stellate

Table to P45) Results of SkBF response to local heating

Complete SCI Incomplete SCI Controls
[mean (SD)]

Hand
Baseline 21 (15) 17 (13) 28 (19)
SkBFmax 148 (105) 160 (77) 258 (73)
Ratio 8.5 (6.9) 9.4 (6.3) 11.8 (5.8)

Foot
Baseline 10 (5) 8 (4) 13 (9)
SkBFmax 57 (41)* 169 (75) 183 (77)
Ratio 6.9 (7.0) 18.7 (8.7) 21.9 (17.7)

Ratio ratio of heating/baseline
* p < 0.05 compared with controls (ANOVA)
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ganglion with linearly polarized 0.6–1.6 mm light from a SuperIodide
lamp (.92 W, 287 J/cm2). The second phase involved a double-blinded,
crossover evaluation of six subjects with CRPS I of an upper extrem-
ity (ages 18–72) and six age, height, weight, and gender matched con-
trols who were block randomized to receive either active (as de-
scribed above) or placebo irradiation. Treatments were reversed a
week later. Heart rate, upper extremity skin temperatures as well as
sudomotor and vasomotor function were monitored before, during,
and for 30’ following irradiation. After adequate baseline recordings
were obtained, a series of maneuvers to elicit sympathetic responses
was performed. This consisted of two 10” respiratory gasps, two stan-
dard Valsalva maneuvers and ice pack application for 45” over the
feet. This set of stimuli was repeated after treatment. Analgesic and
sensory effects were assessed over the same period as well as in fol-
low-up one and two weeks later.

Results: Two of the six subjects with CRPS I had a > 50 % reduc-
tion of their pain as assessed by visual analogue score (VAS),while the
remaining 4 reported no effect whatsoever. There were no adverse
events and subjects could not detect the beam. No consistent or re-
producible effect was noted on any of the autonomic function moni-
tored.

Conclusion: Linear polarized red light treatment for pain is well
tolerated. In a small pilot study there is a suggestion that a subset of
patients may benefit from such treatment. Its efficacy does not seem
to be mediated by sympathetic tone alteration and is more likely due
to its effect on somatic fibers. Further evaluation is warranted.

P48) Outcome of epilepsy surgery correlates with MIBG
uptake in sympathetic neuroimaging of the heart

Druschky Achim1, Platsch Günther2, Druschky Katrin1, Pauli Elisa-
beth1,Kuwert Torsten2, Stefan Hermann1, Neundorfer Bernhard1,Hilz
Max-Josef1, 3

1 Departments of Neurology and 2 Nuclear Medicine,University of Er-
langen-Nuremberg, Germany; 3 Department of Neurology, New York
University, New York, USA

Background: Temporal lobe epilepsy (TLE) is frequently associated
with sympathetic overactivity. Single photon emission computed to-
mography (SPECT) with 123iodine-meta-iodobenzylguanidine
(MIBG), a nonepinephrine analogue, showed reduced tracer uptake
in cardiac sympathetic nerve endings, indicating myocardial cate-
cholamine disturbance. The aim of the study was to investigate
whether the outcome of epilepsy surgery correlates with cardiac au-
tonomic function in TLS patients.

Methods: Sixteen TLE patients were investigated before and after
epilepsy surgery. Cardiac MIBG uptake was assessed with MIBG-
SPECT and compared to existing control data.

Results: Following epilepsy surgery, eight patients were seizure-
free and eight had persistent seizures. MIBG uptake was lower in pa-
tients than control and even lower in the subgroup of patients with
persistent seizures. In this subgroup, MIBG uptake further decreased
after surgery (P < 0.05).

Conclusion: Reduction of cardiac MIBG uptake progressed after
surgery in TLE patients with persistent seizures. Interference of
epileptic discharges with autonomic neuronal transmission might ac-
count for sympathetic cardiac overstimulation and reduced MIBG
uptake. This finding might reflect a risk factor for sudden unex-
plained death and thus be relevant for risk stratification in epilepsy
patients.

P49) Validation of item 1–9 (orthostatic hypotension) 
of the unified MSA rating scale (UMSARS) using
screening cardiovascular autonomic function tests: 
a pilot study by EMSA-SG

Stampfer-Kountchev M*, Seppi K*, Geser F*, Mathias C J**, Poewe
W*, Wenning G K*
Corresponding author: Gregor K.Wenning,Department of Neurology,
University Hospital, Anichstr 35, A-6020 Innsbruck, Email:
gregor.wenning@uibk.ac.at
* University Hospital of Innsbruck,Anichstr. 35, 6020 Innsbruck,Aus-
tria; ** The Imperial College of Sciences Technology and Medicine
150 DuCane Road W12 0NN London UK

Objective: We aimed to validate UMSARS I item 9 in a series of MSA
patients by recording beat-to-beat blood pressure continuously as
well as standing blood pressure drop.

Background: Recently, the European MSA Study Group (EMSA-
SG) developed and validated a novel Unified MSA Rating Scale (UM-
SARS) in order to accurately assess the multifaceted functional im-
pairment of MSA patients (Wenning et al. 2002). UMSARS is
composed of 4 parts including activities of daily living (I, 12 items),
motor examination (II, 14 items), autonomic examination (III, blood
pressure drop after 2 minutes standing) and global disability
(IV = EMSA-DISS). Part I includes a range of autonomic domains in-
cluding orthostatic dysregulation (UMSARS I, item 9; 5 point rating:
0 = no OH symptoms, 4 = syncope/presyncope is common if patient
attempts to stand).

Methods: Ten consecutive patients with either probable MSA-C
(n = 5, mean age 60 ± 7,1 years, mean disease duration 4,2 ± 1,0
years) or with probable MSA-P (n = 5, mean age 59 ± 6,3 years, mean
disese duration 5,8 ± 1,6 years) fulfilling the Consensus diagnostic
criteria (Gilman et al. 1998) have been studied. OH was defined acc.
to the Gilman criteria as drop of either of > 30 mmHg systolic blood
pressure or a drop of > 15 mmHg diastolic blood pressure. Blood
pressure has been measured after 10 minutes of rest and after 2 min-
utes standing using an automated sphyngomanometer (Dinamap).
Tilt table testing was assessed using the Portapress 2 device (TNO-
TPD, Biomedical Instrumentation) after 10 minutes of rest and fol-
lowing 10 minutes of 60° tilt.Symptoms of OH (patient’s history) were
rated using UMSARS I item 9.

Results: A diastolic blood pressure drop (DBD) > 15 mmHg as
well as a systolic blood pressure drop (SBD) > 30 mmHg were both
found in 100 % of the patients with a history of symptomatic OH ac-
cording to the UMSARS item I-9. None of the five patients without a
history of symptomatic OH (UMSARS I-9 = 0) had a DBD
of > 15 mmHg or SBD of > 30 mmHg. Both DBD and SBD magnitude
correlated inversely with UMSARS I-9 subscores (DBD r = – 0.83
p = 0.003; SBD r = – 0.82, p < 0.004).

Conclusion: UMSARS I-9 measurements appear to significantly
correlate with the magnitude of both DBD and SBD in MSA. Further
studies in larger series followed longitudinally are required to com-
plete the validation of the UMSARS I-9.

P50) Consequences of a disturbed circadian blood pressure
rhythm in the course of Parkinson’s disease

Muhl Caroline, Jörg Johannes
Klinik für Neurologie und klinische Neurophysiologie der Universität
Witten/Herdecke Helios Klinik Wuppertal, Heusnerstr. 40, D-42283
Wuppertal, Germany

Introduction/Aim of the Study: With regard to blood pressure ortho-
static and postprandial hypotension are common autonomic dys-
functions in Parkinson’ disease (PD), but also a loss of the physiolog-
ical nocturnal blood pressure decline may be part of severe
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autonomic dysfunction not only in multiple system atrophy but also
in PD patients. Since nocturnal hypertension is known to be associ-
ated with end organ damage we examined the implications of dis-
turbed circadian blood pressure rhythm in the course of PD.

Patients and methods: Ambulatory, discontinuous 24-hour blood
pressure-monitoring was done in 29 PD patients (15 m,14 f; aged 67 ±
9,5years; Hoehn and Yahr 2,8 ± 1,2; UPDRS 49,3 + /–25)) with special
regard to their autonomic involvement (autonomic questionaire, tilt-
table testing) and the extend of arteriosclerosis defined by ultra
sound of the intima-media-wall thickness of the common carotid
artery (IMI).

Results: We found a nocturnal blood pressure incresase in 8/29 pa-
tients with a strong correlation (**) to the extend of orthostatic hy-
potension in tilt table testing. Furthermore the degree of diastolic
nocturnal blood pressure increase showed a significant correlation to
carotid wall thickness (IMI) as a sign of end organ damage. IMI itself
correlated with frequency of nocturnal urinary miction and a worse
outcome of the mental part of UPDRS (part I).

Conclusions: Circadian blood pressure dysregulation with noc-
turnal arterial hypertension endangers PD patients to develop end-
organ damages and thus to an increased cerebro- or cardiovascular
risk. We think 24-hour blood pressure-monitoring to be an easy-to-
use method to identify predisposed patients and propose careful noc-
turnal application of slow-releasing antihypertensive drugs as appro-
priate therapy.

P51) Effects of bilateral subthalamic nucleus stimulation
on blood pressure regulation of parkinson patients

Cortelli Pietro*, Guaraldi Pietro*, Pierangeli Giulia#, Candela
Carmina#, Barletta Giorgio#, Romito Luigi§, Albanese Alberto§
* Department of Neuroscience, University of Modena e Reggio
Emilia,Via Del Pozzo, 71, 41100 Modena; # Department of Neurolog-
ical Sciences, University of Bologna, Via Ugo Foscolo,7, 40123
Bologna; § Carlo Besta Neurological Institute, Via Celoria 30, 20100
Milano

Purpose/Aim: Clinical characteristics of Parkinson’s disease (PD) go
well beyond the motor manifestations. Clinical studies demonstrated
a marked motor improvement and drastic reduction of levodopa
therapy in PD after deep brain stimulation (DBS) of the subthalamic
nucleus (STn) but none of them investigated the effect of STn stimu-
lation on the cardiovascular system.

Subjects/Methods: Five patients (3 males; 52 ± 10syears) with bi-
lateral STn stimulator underwent 10 minutes of head-up tilt testing
(HUT), Valsalva Manoeuvre (VM), Deep Breathing (DB) in 4 condi-
tions: A) stimulator “off” and therapy “off“; B) stimulator “off” and
therapy “on“; C) stimulator “on” and therapy “off“; D) stimulator “on”
and therapy “on”. The studies were conducted 16 ± 12 months after
the electrodes implantation and after that the accurancy of the elec-
trodes placement, the voltage, pulse width and frequency of stimula-
tion were optimized for the best clinical results by the scientist of
Carlo Besta in Milan.We monitored systolic and diastolic blood pres-
sure (SBP,DBP; portapres model II),heart rate (HR; Grass tachograph
preamplifier) oro-nasal and abdominal breathing (Grass DC pream-
plifier 7P1). The changes with respect to the basal value of SBP, DBP
and HR at the last min of tilt were calculated. We calculated barore-
flex sensitivity index during (BRSIm) and after (BRSIp) the VM ac-
cording to Goldstein et al. (Circulation 66,432–9,1982) Off-line analy-
sis was performed to calculate the autoregressive power spectral
analysis of HR variability (LF and HF = low and high frequency com-
ponent).

Results: Are summarized in the Table.
Conclusions: orthostatic changes of SBP, DBP, HR and BRSI, DB

and R-R variability are not significantly influenced by therapy and the
condition “off” and “on” of the DBS stimulation of the STn.

Granted by Cofin 2001 prot. 2001062543_002.

P52) Postganglionic autonomic dysfunction 
in a patient with Holmes-Adie Sydrome 
and generalized anhydrosis

Vincenzo Donadio, Rocco Liguori, Giulia Pierangeli, Pietro Cortelli,
Vito di Stasi, Agostino Baruzzi, Pasquale Montagna
Department of Neurological Science, University of Bologna, via U.
Foscolo, 7, 40123 Bologna (Italy)

Purpose: To determine the site of autonomic lesion in a patient with
Holmes-Adie Syndrome (HAS) who subsequently developed gener-
alised anhydrosis.

Subject: We describe a 38-year-old woman who from age 33
showed a right pupil larger than the left and from age 34 complained
of focal and, a year later, generalised anhydrosis. Neurological exam-
ination showed absent tendon reflexes and right mydriatic pupil.

Methods: Brain MRI, EEG, motor and sensory conduction studies
were normal. Serologic screening for autoimmune disease was nega-
tive. To determine the site of the autonomic lesion the patient under-
went the following investigations: pupillary tests with a diluted solu-
tion of pilocarpine (0.062 %) and adrenalin (0.1 %); cardiovascular
reflexes; thermoregulatory sweat test (TST); circadian rhythm of
body core temperature (CRT°); sympathetic skin response (SSR); mi-
croneurography recording of skin sympathetic activity (SSA) from
median and peroneal nerves, and muscle sympathetic activity (MSA)
from peroneal nerve; skin biopsy to evaluated the eccrine glands.

Results: Pupillary tests showed postganglionic parasympathetic
and sympathetic denervation only of the right pupil. TST showed
complete anhydrosis, SSR and SSA were absent and skin biopsy re-
vealed normal morphology of the eccrine glands with hypotrophy of
their structures. These results indicated a lesion of the postganglionic
skin sympathetic fibers. Mechanisms for heat loss and conservation,
cardiovascular reflexes and MSA were normal excluding a hypothal-
amic dysfunction or a more diffuse involvement of the autonomic
nervous system.

Conclusions: Our patient showed an HAS associated with gener-
alised anhydrosis and the autonomic investigations suggested under-
lying postganglionic parasympathetic and sympathetic autonomic
lesions.

Table to P51)

HUT Condition A Condition B Condition C Condition D

Delta SBP (mmHg) 0.6±7 –1.4±5 1.6±7 –6±8

Delta DBP (mmHg) 4±4 4±1 4±3 2±4

Delta HR (bts/min) 10±6 12±9 9±11 11±11

VM ratio 1.75±0.03 1.66±0.42 1.48±0.34 1.54±0.25

VM Over (mmHg) 26±16 26±16 21±11 26±10

BRSIm 3.9±2.8 3.4±2.4 4.1±3.6 4.3±2.4
(msec/mmHg)

BRSIp 7.3±3.8 6.2±2.9 10±5.8 10.2±6.4
(msec/mmHg)

DB Delta HR 13±6 12±5 14±8 13±6
(bts/min)

R-R variability
LF (nu) at rest 35±18 43±31 47±5 41±3
HF (nu) at rest 58±13 56±30 51±6 56±3
LF/HF ratio ar rest 0.68±0.55 1.4±1.9 0.92±0.19 0.73±0.09
LF (nu) at HUT 69±11 74±8 57±25 78±11
HF (nu) at HUT 26±10 23±9 37±21 18±10
LF/HF ratio at HUT 3.15±1.66 3.55±1.44 2.1±1.7 5.44±2.84
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P53) Physiological relationship between autonomic
reactions and arousals in infancy

Franco Patricia1,2,Van de Borne Philippe3, Chabanski Sophie4,Adams
Stephan5, Verheulpen Denis1, Groswasser José2, Kahn André2

1 Pediatric Sleep Unit, Erasmus Hospital; 2 University Children’s
Hospital; 3 Cardiovascular Department, Free University of Brussels;
4 Atech; 5 Medatec, Brussels, Belgium

Introduction: Future SIDS victims showed both a dysregulation of
cardiac autonomic controls and fewer cortical arousals. Environmen-
tal risk factors for SIDS, such as sleeping prone, prenatal smoking or
high environmental temperature enhance a deficiency in autonomic
and arousal controls.

Objective: Changes in blood pressure (BP) were measured follow-
ing auditory stimuli in the prone and the supine position to study the
correlation between arousal from sleep and autonomic responses.

Method: Two newborns born at term,2 infants and 4 children were
recorded polygraphically during one night, while sleeping in the
prone and the supine position. They were exposed to white noises of
increasing intensities during both REM and NREM sleep in each po-
sition. BP changes were measured by Finapress in the children and by
Pulse Transient Time (PTT) in the infants and newborns.

Results: Basal systolic BP pressures were lower (p < 0.001) and
PTT were higher (p = 0.008) in the prone than in the supine position
in children and in infants.Following the auditory stimulations, the in-
creases in systolic BP (p = 0.024) and the decreases in PTT (p = 0.006)
were smaller in prone than in supine position. During cortical
arousals, the same findings were found, independently of sleep stages.

Conclusion: Compared when they are sleeping supine, children
and infants sleeping prone had lower basal BP and higher PTT and
smaller changes in BP and PTT after auditory stimulation. Reduced
blood-pressure changes to stimuli could be implicated in the in-
creased arousal thresholds in prone position.

P54) Heart rate variability and fatigue induced by a ranger
training course

J.-C. Jouanin,C.Dussault,M.Pérès,P.Satabin,C.Piérard,C. Y.Guézen-
nec
Institut de Médecine Aérospatiale du Service de Santé des Armées, BP
73, 91223 Brétigny-Sur-Orge Cedex, France

We studied the effects of fatigue on resting heart rate variability
(HRV) during a training session attended by 23 cadets of the French
military academy: age 21.7 (SE 0.2) years; height 176.5 (SE 1.1) cm;
weight 74.0 (SE 1.3) kg. This course lasts 1 month and is concluded by
a 5-day field exercise simulation that combines physical and psycho-
logical stress. Data collection took place before (B) and immediately
at the end (E) of the course. It included: HRV recordings during a
stand-test (5 min lying down, 5 min standing), with a Polar R-R
Recorder, followed by blood sampling to assay plasma testosterone.
The results (B and E) showed that the HRV spectra during the stand-
test changed after the course and that the testosterone level fell by ap-
proximately 28.6 + 7 %, indicating a high level of fatigue. During the
frequency analysis, the total power of the spectrum (TP) increased in
supine position: TP: 5515.7 (SE 718.4) before the course, 13018.9 (SE
2539.2) ms2.Hz-1 after, p < 0.001. The normalized values for high fre-
quencies (HFn) increased, and those for the low frequencies (LFn)
fell, regardless of position (respectively HFn, LFn: supine p < 0.01,
p < 0.05; standing p < 0.05, p < 0.01). The LF/HF ratio fell 66.2 (SE
12.9) % (p < 0.01) in a lying position. During the time-domain analy-
sis, pNN50 and rMSSD increased in the lying position (p < 0.001).
These results as a whole suggest that parasympathetic nervous system
activity increases with fatigue.

P55) Muscular deconditioning and its prevention 
in prolonged of simulated microgravity

Koryak Yuri, Kozlovskaya Inesa, Stepantzov Viktor
State Research Science – Institute for Biomedical Problems of the
Russian Academy of Sciences, 76-A Khoroshevskoye Shosse, Moscow
D-7, 123007, Russia

Introduction: Skeletal muscles unloaded for a few weeks in ambula-
tory subjects have been found to undergo reductions in mass and
strength generally in proportion to the duration of the unloading. In
previous studies (Koryak 1994, 1995) it has been shown that long-
term disuse of the skeletal muscle (bed-rest without countermea-
sures) in male subjects produces a significant increase in time-to-
peak tension (TPT) and a reduction in maximal voluntary
contraction (MVC), electrically evoked titanic tension at 150 Hz (Po),
and muscle fatigability. Physical exercise has been proposed as a po-
tential countermeasure to microgravity-induced effects on the size
and function of skeletal muscles (Nicogossian, 1982, Convertino,
1990, Koryak, 1994). Ample evidence has suggested that heavy resis-
tance exercise is the most effective technique for increasing size and
strength of skeletal muscle (McDonagh and Davies 1984; Koryak
1993, 1994). Therefore, resistance training could possibly be used in
flight to combat successfully the decrease in muscle size and strength.
The investigation was concerned with the parameters of the mechan-
ical responses of the triceps surae muscle, which has been shown to
be a postural antigravity muscle (Campbell et al. 1973).

Aim: The present study was designed to investigate the effects
physical exercise on the electrically evoked and voluntary mechanical
properties of the triceps surae muscles during of 120-days head down
tilt deconditioning in 4 healthy female subjects, mean age 28 years.
The methods for measuring electrically evoked and voluntary forces
have been described in detail elsewhere (Koryak 1995). MVC, maxi-
mal twitch (Pt), Po, TPT, and half-relaxation (1/2RT) were measured.
The difference berween Po and MVC expressed as a percentage of Po
and referred to as force deficiency (Fd) has also been calculated.Rates
of tension development and relaxation in the tetanus were also ob-
tained. The trained 60 min period/day for 6 day/week for 14 weeks,
and 30–40 min period/day for 2 period/day for 2 weeks end experi-
mental condition ([Stepantsov et al. 1972).

Results: After head down tilt the TPT, and a 1/2RT were decreased
(4 %, 17 %, respectively) in relation to the control condition. PE
caused an decrease (3 %) in MVC, and the Pt and Po (14 %, 9 %, re-
spectively). The Fd decreased by 10 %. The rate of rise fall of the
tetanus did note change significantly during head down tilt plus phys-
ical exercise but in the rate of rise on isometric voluntary tension de-
velopment were increased.

Conclusions: Physical training provided a reserve of neuromuscu-
lar function, which attenuated the effect of bed-rest. The experimen-
tal findings indicated that neural as well as muscle adaptation oc-
curred in response to head down tilt with countermeasures.

P56) The european physiology modules facility and its
cardiolab module: a new tool to assess the autonomic
function in weightlessness conditions

Alain Maillet1, 2, Didier Cauquil3

1 Centre National d’Etudes Spatiales, CNES/CADMOS, 18 Avenue E.
Belin, 31401 Toulouse Cedex 4, France; 2 MEDES – Clinique Spatiale,
CHU Rangueil, 1 Avenue J. Poulhès, 31403 Toulouse Cedex 4, France;
3 Centre National d’Etudes Spatiales, CNES/DSO/ED/USS/SV, 18
Avenue E. Belin, 31401 Toulouse Cedex 4, France

Cardiolab is a scientific module that will be integrated into European
Physiology Modules (EPM) facility to be launched within ESA
Columbus Orbital Laboratory in October 2004. The main objective of
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Cardiolab is the study of the cardio vascular system, its central and
peripheral regulation and its short term and long term adaptation to
altered gravity levels. The Research Areas are the following: Au-
tonomous control of heart rate and circulation (Regulation of blood
pressure, perfusion and heart rate in response to space conditions,
fluid shift, exercise and other external stimuli; Interference of basic
mechanisms at muscle level, vestibular or vascular ones, with these
regulations; Arterial and venous hemodynamics); survey of basic
blood parameters (hematocrit, hemoglobin and electrolytes concen-
trations).

Cardiolab architecture is modular and flexible enough in order to
allow easy sub-modules integration and to adapt to various mission
profiles. CARDIOLAB equipment can be operated in a stationary or
ambulatory mode, with various acquisition and duration modes ac-
cording to protocol conditions. Cardiolab is composed of 11 sub-
modules (CARDIOPRES, Portable Doppler, ECG Holter, Arterial

Blood Pressure Holter, CARDIOLAB Multi-sensors ambulatory Sys-
tem, Air Plethysmograph, Limb volume Measurement Device,
Portable Blood analyzer Device, Hemoglobinometer, Hematrocrit
Centrifuge) and 2 sets of stressors (Cold/warm pressure glove,
Leg/Arm Cuff System).

CARDIOLAB and EPM will be made available for utilization by
scientists of all the nationalities participating in the International
Space Station (ISS) program. The selection of the respective investi-
gations will be performed after periodic international calls for pro-
posal published by the International Space Station Life Sciences
Working Group. CADMOS (Centre d’Aide au Développement des ac-
tivités en Micro-pesanteur et des Opérations Spatiales) will be the Fa-
cility Responsible Centre for EPM facility and its modules among
which CARDIOLAB Therefore the CADMOS centre will help the sci-
entists in the preparation and realisation of their experiments using
EPM and CARDIOLAB on-board the International Space Station.
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