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Cari soci,

a nome del Comitato Organizzatore e nostro personale vi diamo il benvenuto al 63° 
Congresso annuale della Società Italiana di Fisiologia.
L’Università degli Studi di Verona è un Ateneo ormai di consolidata tradizione 
collocato in una città di grandi tradizioni storiche impreziosita da tesori artistici e 
architettonici. Verona è il capoluogo di una vasta provincia che si estende dal Lago 
di Garda, con i suoi romantici scorci, sino alle Prealpi, contrafforti delle ormai vicine 
Dolomiti.
La città, quindi, oltre a prestarsi egregiamente al compito di ospitare un congresso 
scientifico, vi offrirà senza dubbio l’occasione di visitare, o rivedere , una delle più 
belle città di Italia il cui centro storico è patrimonio dell’Umanità posto sotto l’egida 
dell’UNESCO dall’anno 2000.
Verona crebbe sotto la dominazione romana sino a diventare una delle più importanti 
città d’Italia, status che mantenne nei secoli poiché, anche dopo il crollo dell’impero, 
divenne più volte capitale di regni barbarici. Dal periodo comunale, tormentato 
dalle lotte tra famiglie nobiliari, trasmigrò alla Signoria dei Della Scala che rimasero 
protagonisti della storia veronese per quasi due secoli. Dopo un interregno sotto il 
dominio visconteo, passò sotto l’amministrazione veneziana del 1405. Con la fine della 
Serenissima, iniziarono le dominazioni straniere, prima quella francese e poi quella 
austriaca. Nel 1866 entrò a far parte del neonato Regno d’Italia.
Ogni epoca ha lasciato a Verona luminose testimonianze artistiche e architettoniche: 
luoghi di svago e di culto, opere viarie, un centro storico di pianta romana 
assolutamente preservato, persino poderose fortificazioni militari veneziane ed 
austriache.
L’Università di Verona, seppur non così carica di storia come la città che la ospita, 
ha saputo in pochi decenni ricavarsi un ruolo di eccellenza didattico-scientifico nel 
panorama accademico italiano e ospita Facoltà che operano nell’area economico-
giuridica, filosofico-storica, letteraria, biomedica, tecnico-scientifica.
La sede del Congresso saranno le aule e i locali della sede centrale del nostro Ateneo 
posti nella cosiddetta Area di Veronetta sviluppatasi nel 1700, posta sulla riva sinistra 
dell’Adige, a dieci minuti di camminata dalla piazza che ospita la celeberrima Arena 
di Verona. In tale occasione avremo a disposizione capaci aule per le sessioni plenarie 
e in parallelo. Inoltre, la cerimonia e la lettura inaugurali si terranno nell’Aula Magna 
della Facoltà di Economia situata nell’appena restaurata Caserma Santa Marta, un 
vero gioiello di recupero architettonico posto in contesto storico-militare di assoluto 
rilievo.
Ma, oltre a tutto quanto illustrato sopra, siamo sicuri che “l’attore principale” del 63° 
Congresso Nazionale della Società Italiana di Fisiologia sarà la Scienza.
Il Comitato Organizzatore e noi Vi rivolgiamo un caloroso benvenuto nella bellissima 
Verona!

Giancarlo Tassinari
Carlo Capelli
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Friday, 21 September
10:00	 	Registration						[Polo	Zanotto]

12:00-15:00	 Assemblea	del	Collegio	dei	Fisiologi						[Polo	Zanotto	-	Aula	T1]

15:00-17:00	 Pre-congress	Symposium						[Aula	Magna	Silos	Santa	Marta]	
L’insegnamento	della	Fisiologia:	dai	meccanismi	cellulari	
all’integrazione	sistemica
Chair: Italo Vantini (Verona)
Introduction
Pietro Enrico di Prampero (Udine)

Teaching physiology: the traditional vs. problem based learning 
approach

Elena Fabbri (Bologna)
New frontiers in the teaching of Physiology

Italo Vantini (Verona)
Physiology and clinics: learning relationships and interactions

Gerardo Biella (Pavia) e Giancarlo Ceresetti (Milan)
An integrated and interactive web-based platform as a new 
techniques to teach physiology: state of the art and didactic 
implications

General Discussion

17:00-17:40	 Opening	of	the	Congress						[Aula	Magna	Silos	Santa	Marta]

17:40-18:00	 Coro	Ateneo	di	Verona:	Omaggio a Mozart 
[Aula	Magna	Silos	Santa	Marta]

18:30-19:30	 Opening	Lecture						[Aula	Magna	Silos	Santa	Marta]

  Salvatore M. Aglioti (Rome)
Action perception in expert brains

19:30-20:30	 Welcome cocktail



� 63rd National Congress of the Italian Physiological Society

pr
o

g
r

a
m

m
e

Saturday, 22 September
8:00	 	Registration						[Polo	Zanotto]

8:30-10:30	 Parallel	Symposia

	 I.	The	visuomotor	roles	of	the	dorsal	fronto-parietal	networks	
[Polo	Zanotto	-	Aula	T2]
Chairs: Patrizia Fattori (Bologna), Leonardo Fogassi (Parma)
Alexandra Battaglia-Mayer (Rome)

The role of the parieto-frontal network on movement correction
Leonardo Fogassi (Parma)

Encoding of motor intention by parietal cortex
Patrizia Fattori (Bologna)

Object and action encoding in the medial parietal cortex
Guy Orban (Leuven, Belgium)

Higher order motion processing in the dorsal stream of human and 
non-human primates

	 II.	A	neuromechanical	approach	to	neuromuscular	responses	
to	exercise						[Polo	Zanotto	-	Aula	T3]
Chair: Francesco Felici (Rome)
Deborah Falla (Göttingen, Germany)

Influence of pain on the neural control of the neck and the role of 
training

Francesco Lacquaniti (Rome)
Electromyographical patterns of control of human locomotion

Giuseppe De Vito (Dublin, Ireland)
Interplay between metabolic and neuro-mechanical responses 
during cyclic movements in humans

Francesco Felici (Rome)
Influence of training on agonist-antagonist coactivation

10:30-11:00	 Coffee break

11:00-13:00	 Parallel	Oral	Communications

	 1.	Neurobiology	and	Neurophysiology						[Polo	Zanotto	-	Aula	T2]
Chairs: Leonardo Chelazzi (Verona), Luciano Domenici (L’Aquila) 
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Luigi Bubacco (Padua)
Chaperone like protein 14-3-3η interacts with human α-synuclein 
aggregation intermediates rerouting the amyloidogenic pathway and 
reducing α-synuclein cellular toxicity

Alessandro Cellerino (Jena, Germany/Pisa, Italy)
An evolutionarily-conserved set of microRNAs links brain 
maturation and aging

Massimo Dal Monte (Pisa)
New insights into the role of the beta-adrenergic system in retinal 
pathophysiology

Mara Fabri (Ancona)
Cortical representation of fat taste in human primary gustatory 
area: an fMRI mapping study

Maria Podda (Rome)
Cyclic nucleotide-gated channels: new players in the regulation of 
neuronal and glial functions

Elisa Santandrea (Verona)
The cerebellum and perceptual learning

	 2.	Physiology	of	Motor	Systems	and	Exercise	
[Polo	Zanotto	-	Aula	T3]
Chairs: Carlo Reggiani (Padua), Arsenio Veicsteinas (Milan) 
Milena Raffi (Bologna)

Importance of optic flow on postural stability
Marco Bove (Genoa)

The role of proprioception in modulating motor cortex plasticity
Elisa Calabria (Verona)

Immunosenescence and physical exercise: search for healthy ageing
Michael Di Palma (Urbino)

Motor activity affects adult skeletal muscle re-innervation acting 
via Trk receptors

Fabio Esposito (Milan)
Fatigue and cooling alter skeletal muscle electromechanical 
characteristics during isometric contractions

Bruno Grassi (Udine)
Combined hypoxia and bed rest for 10 days on skeletal muscle 
oxidative metabolism in vivo and ex vivo

13:00-14:00	 Lunch
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14:00-15:30	 Poster	Session	I						[Chiostro	San	Francesco]	
Topic	1:	Neurobiology	and	Neurophysiology	
Topic	2:	Physiology	of	Motor	Systems	and	Exercise

15:30-17:00	 Parallel	Symposia

	 III.	Glutamate/GABA-corelease:	a	new	mechanism	for	synaptic	
homeostasis?						[Polo	Zanotto	-	Aula	T2]
Chairs: Fiorenzo Conti (Ancona), Fabio Benfenati (Genoa)
Etienne Herzog (Bordeaux, France)

The many faces of Vesicular Glutamate Transporters: release, co-
release and more

Giorgia Fattorini (Ancona)
Regulation of VGLUT1/VGAT expression in cortical axon terminals

Agnieszka Münster-Wandowski (Berlin, Germany)
Variability of a glutamatergic and GABAergic phenotype in selected 
synapses

Pietro Baldelli (Genoa)
GABA co-release at glutamatergic autapses modulates their short-
term synaptic plasticity through activation of presynaptic GABAB 
receptors

Gabriele Losi (Padua)
Glutamatergic and GABAergic signaling to astrocytes during 
epileptic activities

IV.	Nutrition	and	Health						[Polo	Zanotto	-	Aula	T3]
Chairs: Furio Brighenti (Parma), Antonio Colantuoni (Napoli)
Sumantra Ray (Cambridge, United Kingdom)

Emerging paradigms in nutrition and vascular function in humans
Luca Scalfi (Naples)

Arterial blood pressure and coffee: a metanalysis
Daniele Del Rio (Parma)

Glucose intolerance and its complications: new insights on 
mechanism of action exerted by polyphenols

Sebastiano Banni (Cagliari)
Decrease of anandamide ratio between visceral and subcutaneous 
adipose tissues by dietary EPA and DHA phosphatidylcholine 
improves metabolic syndrome in obese Zucker rats

17:30-18:00	 Coffee break
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18:00-19:00	 Main	Lecture						[Polo	Zanotto	-	Aula	T2]

  Rosario Rizzuto (Padua)
Molecules and roles of mitochondrial calcium signalling

Sunday, 23 September
8:30-10:30	 Parallel	Symposia

	 V.	Myocardial	substrates	and	mitochondria	in	normal	and	
failing	heart:	theory	and	experimental	evidence	
[Polo	Zanotto	-	Aula	T2]
Chair: Vincenzo Lionetti (Pisa)
William C. Stanley (Baltimore, USA)

Myocardial substrate metabolism in health and disease
Fabio Di Lisa (Padua)

Mitochondrial sources and targets of oxidative stress in cardiac 
diseases

Pasquale Pagliaro (Turin)
Cardioprotective strategies targeting mitochondria in acute I/R injury

Fabio A. Recchia (Philadelphia, USA / Pisa, Italy)
In vivo mapping of cardiac metabolism using high-tech imaging 
modalities

	 VI.	Glial	signalling	factors	in	neurophysiology	and	
neuropathology						[Polo	Zanotto	-	Aula	T3]
Chairs: Maria Egle De Stefano (Rome), Valerio Magnaghi (Milan)
Maria-Trinidad Herrero (Murcia, Spain)

Microglial factors contributing to neuroinflammation in 
Parkinson’s disease

Maria Egle De Stefano (Rome)
Oligodendrogliosis and microgliosis in Parkinsonism: a role for 
MMP-9?

Carla Taveggia (Milan)
Axo-glia interaction in the regulation of peripheral nervous system 
myelination

valerio Magnaghi (Milan)
GABAergic system modulates myelination and sensory functions in 
peripheral nervous system?
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10:30-11:00	 Coffee break

11:00-13:00	 Parallel	Oral	Communications

	 3.	Metabolism,	Nutrition	and	System	Physiology	
[Polo	Zanotto	-	Aula	T2]
Chairs: Elena Fabbri (Bologna), Giorgio Fanò-Illic (Chieti)  
Elena Silvestri (Benevento)

3,5-diiodo-L-thyronine prevents high fat diet-induced skeletal 
muscle mitochondrial dysfunctions: an integrated approach

Lilla’ Lionetti (Naples)
High fat induced hepatic steatosis and mitochondrial dynamic 
behaviour: time-dependent adaptations

Maria Giulia Lionetto (Lecce)
Protective effect of the daily ingestion of a purified anthocyanin 
extract on serum antioxidant capacity

Anna Valenzano (Foggia)
Poincaré plot and conventional heart rate variability indices in 
healthy women with different body weight disorders

Giuseppe Valacchi (Ferrara)
Transcriptional and post-traslational modifications of scavenger 
receptor B1 (SRB1) in Rett syndrome. The role of oxidative stress

Emanuela Viggiano (Naples)
High fat diet increases AMPK in the hypothalamus after 6 weeks of 
treatment

	 4.	Cell	Physiology	
[Polo	Zanotto	-	Aula	T3]
Chairs: Luana Ricci-Paulesu (Siena), Rosa Serio (Palermo)  
Lavinia Casati (Milan)

Environment, Epigenetic and Endocrinology: a triple “E” for a 
delicate interplay

Valentina Di Liberto (Palermo)
Identification of GPR23/LPA4 as a candidate G protein-coupled 
receptor for Guanosine

Filippo Acconcia (Rome)
Diverse post-translational modifications of estrogen receptor alpha 
cross-talk in the coordination of 17beta-estradiol-dependent cell 
proliferation
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Maurizio Mandalà (Burlington, USA/Rende, Italy)
Endothelial and smooth muscle cells dependence of PlGF-induced 
dilation of mesenteric resistance veins from pregnant rats

Maria A. Mariggiò (Chieti)
Stem cells from amniotic fluid: searching a role for calcitonin 
receptor

Vittorio Ricci (Pavia)
Transporting cargoes to mitochondria. A novel intracellular 
trafficking pathway unravelled by means of VacA toxin

13:00-14:00	 Lunch

14:00-15:30	 Poster	Session	II					[Chiostro	San	Francesco]	
Topic	3:	Metabolism,	Nutrition	and	System	Physiology	
Topic	4:	Cell	Physiology

15:30-16:30	 Fabio	Ruzzier	Lecture						[Polo	Zanotto	-	Aula	T2]

Nikos K. Logothetis (Tübingen, Germany)
In vivo connectivity: paramagnetic tracers, electrical stimulation & 
neural-event triggered fMRI

16:30-17:00	 Coffee break

17:00	 SIF	Prizes	and	General	SIF	Assembly						[Polo	Zanotto	-	Aula	T2]

20:30	 Social dinner						[Villa	Arrighi]
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Oral Presentations
(in chronological order of presentation)
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Pre-congress Symposium. L’insegnamento della Fisiologia: 
dai meccanismi cellulari all’integrazione sistemica

Teaching	physiology:	the	traditional	vs.	problem	based	learning	approach

DI PRAMPERO PE 
Dept Medical and Biological Sciences, Univ. Udine, Italy

Teaching physiology implies the transmission of facts and scientific methodology. 
These have widely different epistemological status. Facts keep increasing 
in quantity, can be retrieved easily and their relevance changes with time. 
Methodology has not changed since Galileo and can be apprehended at best 
working in close association with the “Master”. Teaching of medical matters 
has been traditionally subdivided in pre-clinical and clinical areas, the 
first of which was devoted to facts and laws of the basic sciences and to the 
relevant methodology, the aim of which is to infer the laws governing a living 
system, as follows. The system is artfully perturbed (independent variable); 
a response governed by its intrinsic laws (unknown) follows; the resulting 
response (dependent variable) is observed. The following years were devoted 
to the clinical sciences and to the relevant methodology, the aim of which is 
to identify and eliminate the causes of illness, as follows. The patient responds 
to an (unknown) perturbation on the bases of the laws apprehended in the 
previous years (independent variable); the response of the patient is observed 
(dependent variable). The so-called PBL (problem based learning), wherein 
the student is thrown “in medias res” without a clear separation between facts 
and methodology, has recently gained wide acceptance in the medical schools. 
Advantages and disadvantages of the traditional and PBL approaches for teaching 
human physiology will be discussed.
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Pre-congress Symposium. L’insegnamento della Fisiologia: 
dai meccanismi cellulari all’integrazione sistemica

New frontiers in the teaching of Physiology

FABBRI E 
Univ. of Bologna, Interdepartment Centre for Environmental Science Research, Ravenna, Italy

Approximately 570 physiologists serve as permanent staff at the Italian 
Universities, as full, associate, and assistant professors. About 40% are within 
Medical Departments, and many more teach and research using mammalian 
experimental models to better understand human function and regulation. In 
a recent survey within the Italian Physiological Society 184 professors from 40 
Universities declared their main fields of interest. The majority of respondents 
selected traditional fields of physiology, mainly neuroscience and neurobiology 
(27%), while only a total of 12% declared areas of comparative, environmental 
and adaptation physiology. This small community was found to be fragmented 
into small units, generally in small universities, well recognized abroad but 
poorly involved in the national physiology community. In many cases, they 
teach in non-biomedical Degree courses where physical and chemical disciplines 
take precedence. Nevertheless, animal and environmental physiology represent 
major study areas and address not simply differences that exist within and 
between organisms, but also those processes and genes that underlie these 
physiological differences. They represent an evolutionary approach to physiology, 
and one that may contribute to a new understanding of human physiology in 
health and disease. We speak therefore of a new frontier of Italian physiology. 
Further teaching and related scientific activities deserve attention, and will be 
appropriately addressed.  
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Pre-congress Symposium. L’insegnamento della Fisiologia: 
dai meccanismi cellulari all’integrazione sistemica

Physiology	and	clinics:	learning	relationships	and	interactions

VANTINI I 
Dept of Medicine, Univ. of Verona, Italy

In life sciences physiology is a discipline dealing with the normal function of 
living organisms. Rules and ,models are proposed to give a highly structured 
knowledge of the living organisms. Within a learning project, physiology quotes 
as a core competence, and it is usually placed in the student curriculum in a 
preclinical position as a prerequisite to clinical areas. It should be however kept 
in mind that each human being is an individual and that the best care for him/
her is the main task of clinical sciences. “Universal” and “individual” concepts 
and needs are therefore met by students during a critical phase where they 
should develop the ability of putting physiology in practice. Many examples of 
this action may be mentioned and an “appropriate” competence in physiology is 
a propaedeutic tool. The question is whether teaching and learning physiology 
should be done in an integrated way, according to a general concept of continuity 
of the knowledge, competence and abilities trigged by clinical problems, by PBL 
and by assisted learning-driving integrated assessment method. Though in most 
medical faculties, physiology is focused on cellular and molecular biology, with no 
or limited contact with the patient, clinical physiology could be a bridge between 
preclinical and physiology and it could be considered as a new opportunity for 
teaching physiology by fostering integration between preclinical and clinical 
competencies. Finally, clinicians and physiologists should cooperate with shared 
learning targets, teaching methods, integrated lectures, PBL, tutor-assisted 
clinical meetings and lab experiences and introduce an integrated assessment 
focused on the key aspects of the physiology knowledge and competence.
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Pre-congress Symposium. L’insegnamento della Fisiologia: 
dai meccanismi cellulari all’integrazione sistemica

An	integrated	and	interactive	web-based	platform	as	a	new	techniques	to	
teach	physiology:	state	of	the	art	and	didactic	implications

BIELLA GR1, CERESETTI G2 

1Dept Biology and Biotech “ L Spallanzani”, Univ Pavia, Italy 
2EdiErmes, Milano

Students find physiology difficult to learn because it shows special challenges 
due to the fact that many topics contain temporal elements where processes 
develop over time and among them there are highly structured interactions. In 
the last years the improvements in information and communication technology 
(ICT) allowed the development of new methods in teaching and learning. Into 
the framework of the “computer-supported collaborative learning” (CSCL), a 
new learning approach that use modern technology, have been developed a 
web-based platform aimed to deliver contents through passive and interactive 
supports, to provide an integrative access to resources among different preclinical 
and clinical disciplines, to provide tools to students for self evaluation and to 
offer instruments to teachers to create specific learning and examination path. 
Furthermore in the physiology courses have also been observed a progressive and 
significant decrease in both animal- and in vitro-based laboratories that many 
generation of students found advantageous to reinforce the physiological concepts 
acquired during lectures and from textbooks. To this purpose an integrated 
and interactive series of virtual laboratories of physiology, embracing also 
newly developed methods, have also been implemented . The first results of this 
program indicate that physiological education can be very effective by the use of 
web-based activities in enhancing student learning and complementing teacher’s 
lectures.
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Opening Lecture

	Action	perception	in	expert	brains

AGLIOTI SM 
Sapienza Univ. of Rome and IRCCS, Santa Lucia Foundation, Rome, Italy

Knowledge about upcoming actions is fundamentally important to predict their 
fate ahead of their realization and thus to anticipate rather than react to the 
actions of other individuals. Influential theoretical models suggest that the human 
motor system is designed to be an anticipation device and that we predict what 
others are doing by using our own motor system as an internal forward model. 
Multimodal, perceptuo-motor, multiple-duty cells (mirror neurons) may play an 
important function also in action anticipation. I will present data indicating that 
the fine-tuning of such resonant systems may underpin the superior predictive 
ability of individuals who become excellent in a given cognitive-motor domain. I 
will focus on phenomena and neural correlates of the anticipatory action mapping 
in elite athletes and expert pianists and provide support to the notion that one’s 
own sensorimotor representations are used for the anticipatory ‘readout’ of 
actions and intentions of other individuals.
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Parallel Symposium I
The visuomotor roles of the dorsal fronto-parietal networks

The	role	of	the	parieto-frontal	network	on	movement	correction

BATTAGLIA-MAYER AC 
Dept Physiology and Paharmachology, Univ. of Rome, Italy

The ability to correct hand movement trajectories after changes of target location 
is a key feature of primates’ behavior. Recording neural activity during actions 
that require such online control allows the study of the evolution of motor 
intention and the coexistence of old and new motor plans in the brain. Single-unit 
activity has been recorded in the monkey’s dorsal premotor (PMd), motor (M1) 
and parietal cortex (PPC) during direct and corrected reaches. In all the 3 areas 
and across conditions neural activity was highly correlated with hand kinematics 
suggesting that both corrected and unperturbed movements are subserved by 
the same neural mechanism. The specific role of each area mostly emerged from 
the temporal dynamics within the network. The signaling of the change of motor 
plan occurred before the hand started to move to the initial target’s position. This 
signaling was earlier in PMd than in M1 and PPC. Thus, PMd encodes the higher-
order command to update motor intention, while PPC seems responsible for a 
state estimate of the kinematics of the motor periphery, an essential step to allow 
motor cortex to modify hand trajectory. This indicates that the parieto-frontal 
system can update an original and not-yet-accomplished motor plan during its 
execution. The causal role of PPC in online control was established through 
muscimol inactivation that resulted in a defective online control similar to that 
observed in humans with Optic Ataxia.
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Parallel Symposium I
The visuomotor roles of the dorsal fronto-parietal networks

Coding	of	behavioural	goals	in	the	monkey	inferior	parietal	cortex

FOGASSI L 
Dept Neuroscience,Univ. of Parma, Italy

Recent work on the organization of inferior parietal cortex (IPC) showed that 
most neurons discharge in relation to goal-related motor acts and are involved 
in processes of sensorimotor integration. Based on these properties, a series of 
studies investigated the role of IPC in intentional actions, using as paradigm 
two types of actions, grasping-to-eat and grasping-to-place, and compared the 
discharge of its neurons with that of grasping neurons of ventral premotor cortex 
(VPMC). 
Grasping neurons of both regions showed a differential activation according to 
the final goal of the action (eating or placing) in which grasping act is embedded, 
likely reflecting agent’s motor intention. In addition, when tested with different 
grips in the two actions, many neurons resulted to integrate grip and action goal 
coding. By using a more complex version of the same paradigm it has been shown 
that neural coding of motor intention does not end with movement onset, but is 
kept in mind during actual movement, to guide and shape action unfolding until 
its completion. One of the most interesting finding of these studies is that both 
parietal and premotor mirror neurons show a differential activation depending 
on the action goal, not only during the execution but also during the observation 
of others’ intentional actions. This indicates that the parieto-premotor circuit 
underlying the organization of intentional actions also allow individuals to 
decode the motor intentions of others.
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Parallel Symposium I
The visuomotor roles of the dorsal fronto-parietal networks

Object	and	action	encoding	in	the	medial	parietal	cortex

FATTORI P 
Dept Human and General Physiology, Univ. of Bologna

The dorsal visual stream, which includes superior and inferior parietal lobules, is 
strongly involved in object location and in reach-to-grasp actions (Goodale and 
Milner, 1992). The inferior parietal lobule is known to be involved in representing 
object properties and grasping actions; the superior parietal lobule in the on-line 
processing of visual information for the purpose of directing the hand towards 
objects to be reached and grasped. Area V6A is a visuomotor area of the superior 
parietal lobule that shows interesting functional properties to this respect. Single 
V6A cells are modulated by visual as well as arm-reching movements. V6A 
cells are involved in the neural computations needed to guide the entire act of 
prehension, from the transport of the hand towards the object in the peripersonal 
space to the hand orientation to align it with the orientation of the object, and 
to the hand preshaping to acquire the object. Indeed V6A contains neurons that 
code the different types of grip used for grasping different objects. According 
to these findings, reaching and grasping would be processed by the same 
populations of neurons. More recently, area V6A has been shown to be involved 
in coding the visual aspects of graspable objects. Object encoding in V6A reflects 
visual representations for action, useful for motor control in reach-to-grasp. 
The majority of V6A cells discharged during both object presentation and grip 
execution, displaying selectivity for either the object or the grip, or for both object 
and grip. 
These findings could shed new light on the way the brain plans and executes 
visually guided action.
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Higher	order	motion	processing	in	the	dorsal	stream	of	human	and	non-
human	primates

ORBAN G 
Depts Neuroscience KU Leuven, Belgium and Univ. Parma, Italy

Motion information enters the dorsal stream of primates through MT/V5 and 
V6, concentrating on the central and peripheral visual field respectively, and in 
humans also V3A. At least four aspects of higher order motion are processed 
further in the dorsal stream: 3D structure from motion, optic flow (Tanaka et 
al J Neurosci 1986, Cardin & Smith Cerebral Cortex 2010), observed actions 
and attention-defined motion (third order motion, Claeys et al Neuron 2003). 
Comparative fMRI mapping has shown a much larger involvement of human 
than monkey parietal cortex in extracting 3D shape from motion (Vanduffel et 
al Science 2002). Single cell studies have shown that many 3D surfaces extracted 
from motion are saddle-shaped, suggesting a link with action observation as 
joints seen in certain viewpoints are saddles (Mysore et al J. Neurosci. 2010). 
Observation of grasping in the monkey activates AIP and PFG ( Nelissen et al J. 
Neurosci 2011) as expected from single cell studies (Fogassi et al Science 2005), 
and potentially homologue parietal regions are activated in humans by observing 
manipulative actions ( Jastorff et al J. Neurophysiol 2010). Further studies have 
suggested that observing different types of actions activate different parts of 
parietal cortex, including observing climbing which activates rostral SPL. This in 
turn suggests that some of the grasping responses recorded in single V6A neurons 
Fattori et al J Neurosci 2010) may be involved in the control of grasping-to-climb 
rather than to manipulate.
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Influence	of	pain	on	the	neural	control	of	the	neck	and	the	role	of	training

FALLA D1,2 

1Pain Clinic, Center for Anesthesiology, Emergency and Intensive Care Medicine, Univ. 
Hospital Göttingen, Germany 
2Dept of Neurorehabilitation Engineering, Bernstein Focus Neurotechnology (BFNT) 
Göttingen, Bernstein Center for Computational Neuroscience (BCCN), Univ. Medical Center 
Göttingen, Georg-August Univ., Germany

It is well documented that people with neck pain display reduced strength, 
endurance, poorer steadiness of contraction, and limited range of active cervical 
motion. In addition, evidence suggests that neck pain may alter the task-related 
modulation of neck muscle activity so that motor control of the cervical spine is 
solved by alternative, presumably less efficient, combinations of muscle synergistic 
activities. For example, the activity of the deep seminspinalis cervicis muscle 
is reduced and less defined in patients with neck pain during multidirectional 
isometric tasks and is associated with increased activation of the superficial 
extensor, the splenius capitis. 
A reorganization of neck muscle activity may have short term benefits as it allows 
motor output to be maintained during sub-maximal tasks. However in the long 
term, pain-induced altered neural control may dispose some muscles to overload 
and, and as a consequence, injury and other muscles to reduced activity with 
consequent atrophy of specific fiber types. Moreover, impaired neuromuscular 
control of the cervical spine may predispose spinal structures to mechanical 
strain and perpetuate chronic symptoms. 
A progressive understanding of the alterations of neuromuscular control of the 
cervical spine in the presence of neck pain has directed rehabilitation programs 
to include more specific exercise regimes as a component of a multimodal 
intervention.  In particular novel motor-skill training which is associated with 
rapid changes in cortical excitability and cortical re-organization is considered 
relevant for treating patients with pain.
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Electromyographical	patterns	of	control	of	human	locomotion

LACQUANITI F1,2,3 
1Dept of Systems Medicine, Univ. of Rome Tor Vergata, 2Center of Space Biomedicine, 
Univ. of Rome Tor Vergata, and 3Laboratory of Neuromotor Physiology, IRCCS Santa Lucia 
Foundation, Rome, Italy

The nervous system moves the limbs using a small number of elementary 
commands. Like the phonetic units used in speech, also the elementary 
locomotor commands can be combined together in a flexible manner to generate 
a rich repertoire of behaviors, such as walking and running at different speeds, 
walking forwards or backwards, or walking with variable loads. The commands 
correspond to basic patterns of activation of alpha-motoneurons which briefly 
excite the muscles. The commands are generated sequentially in time during 
each step by a network of neurons located in the spinal cord. The spinal networks 
(Central Pattern Generators) are normally influenced by signals descending from 
the brain and by sensory signals. Recent studies showed that two of the basic 
activation patterns are present at birth allowing flexion-extension of the limbs 
during newborn stepping. Two more patterns are first revealed in toddlers. With 
development, all four patterns are progressively tuned to exploit limb and body 
biomechanics. We also compared development of locomotor patterns in humans 
with that in other vertebrates. In newborn rats, we found two patterns essentially 
identical to those of human newborns, while in adult rats, cats, macaques, and 
guinea fowls we found four patterns closely resembling those of human children. 
These results suggest that locomotion of several animal species is built starting 
from common elements, perhaps related to ancestral neural networks.
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The	interplay	between	metabolic	and	neuro-mechanical	responses	during	
cyclic	movements	in	humans

DE VITO G 
Institute for Sport and Health, University College Dublin, Ireland

Exercise physiology provides an understanding of how living organisms function 
by stressing their body systems maximally. This may be accomplished by 
simultaneously investigating metabolic and neuromuscular responses. Muscle 
fiber conduction velocity (MFCV) measured by surface electromyography 
(EMGs)1 correlated with percentage of MHC I (r = 0.91) when cycling at lactate 
threshold power2. During a laboratory incremental cycling test different EMGs 
and cardio-respiratory responses were observed between young and older 
participants.3 This observation also reflected training induced adaptations3, 
besides gross efficiency was lower in older than in young cyclists4. 
An increase in power output in a 6s cycling sprint was observed following an 
elevation in muscle temperature (≈3°C), which also corresponded to both an 
augmented rate of ATP turnover and MFCV compared to the control condition5. 
Moreover, the magnitude of the increase in power output (Q10) correlated (r = 
0.85) with the content of MHC IIA isoforms5. 
In conclusion, exercise testing can be used proficiently to gain useful information 
about the integrated response of the neuromuscular and metabolic systems 
across the life span, with the ability to discriminate between different levels of 
performance.

1. Farina D et al. J Appl Physiol. 2004;97:2035-. 
2. Farina D et al. J Electromyogr Kinesiol. 2007;17:393-. 
3. Lenti M et al. J Electromyogr Kinesiol. 2010;20:566-. 
4. Sacchetti M, et al. Med Sci Sports Exerc. 2010;42:2128-. 
5. Gray SR, et al.. Am J Physiol Regul Integr Comp Physiol. 2006;290:R376-. 
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Influence	of	training	on	agonist-antagonist	coactivation

FELICI F 
Dept Human Movement and Sport Sciences, Univ. degli Studi di Roma “Foro Italico”, Roma, 
Italy

Muscle coactivation can be defined as the simultaneous activation of agonist 
and antagonist muscles acting on a given joint. While it may seems wasteful to 
coactivate agonist and antagonist muscles since their reciprocal action would 
impair the resultant muscle torque, to use this strategy can be useful when 
we learn novel tasks, when we perform a movement requiring a high degree of 
accuracy, when we need to protect a joint. According to literature, the muscle 
activation patterns characterizing a given motor task should be quite constant 
in different subjects. This observation suggests that the CNS operates a selection 
among a number of pre-existing underlying solutions, somehow limiting the 
number of muscle activation patterns that can be activated to perform a given 
task. This, in turn, contrasts with the evidence that net torque exerted around 
a given joint can be obtained using many different activation strategies. Both 
these hypotheses - few muscles, greater net torque - point to the “economy” of 
movement as the key to decipher some puzzling choices of our motor control 
system and have produced conflicting results. A somewhat different point of 
view on coactivation, supported by results from athletes, will be presented in this 
lecture, focusing on how agonist-antagonist coactivation patterns can be modeled 
and adapted in response to specific form of athletic training where “elegance “ and 
“versatility” will be the key words.
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Chaperone	like	protein	14-3-3η	interacts	with	human	α-synuclein	
aggregation	intermediates	rerouting	the	amyloidogenic	pathway	and	
reducing	α-synuclein	cellular	toxicity	

PLOTEGHER N1, BRUCALE M2, TESSARI I1, KUMAR D2, MUNARI F1, 
TOSATTO L1, GREGGIO E1, BISAGLIA M1, CAPALDI S3, MONACO HL3, 
SAMORÌ B2 , BUBACCO L1 
1Dipartimento di Biologia, Univ. degli Studi di Padova 
2Dipartimento di Biochimica, Univ. degli Studi di Bologna 
3Dipartimento di Biotecnologie, Univ. degli Studi di Verona

Parkinson’s Disease (PD) is associated with the neuronal accumulation β sheet 
rich form of the protein α synuclein (αSyn) into aggregates called Lewy Bodies 
(LBs). A connection between PD and the 14-3-3 chaperone like protein family was 
recently proposed, being that several 14-3-3 isoforms can interact with αSyn and 
are found in LBs.In vitro αSyn aggregation kinetics in the presence of 14-3-3η, 
followed by fluorescence polarization spectroscopy, showed that 14-3-3η inhibits 
the formation of αSyn fibrils. NMR, TEM and AFM experiments demonstrated 
that 14-3-3η does not interact with monomeric αSyn and is not able to 
disaggregate amyloid fibrils; instead, it interacts with oligomeric αSyn aggregation 
intermediates leading to an alternative amyloidogenic pathway yielding products 
that are morphologically different from canonical αSyn fibrils. 14-3-3η was also 
found to interfere with the accretion of αSyn monomers on preformed fibrillar 
seeds, with drastically different effects based on the type of seed used. Finally, 
starting from seeds, 14-3-3η is sequestered within αSyn fibrils as demonstrated by 
immunogold TEM assay. A HEK293 cell line was tested for the inhibition of αSyn 
aggregation and rescue by 14-3-3 in a confocal fluorescence microscopy assay, 
where aggregation was triggered by fibrillar seeds. The cellular results confirmed 
the observations made in vitro.
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An	evolutionarily-conserved	set	of	microRNAs	links	brain	maturation	and	
aging

BAUMGART M1, GROTH M1, PRIAMI C2, SAVINO A2, TERZIBASI 
TOZZINI E2, BATTISTONI G2, FRAHM C3, PRIEBE S4, DIX A4, 
HARTMANN N2, CREMISI F2, GUTHKE R4, ENGLERT C2, WITTE O3, 
PLATZER M2, CELLERINO A1,2  
1Leibniz Institute for Age Research, Fritz Lipmann Institute, Jena, Germany 
2Scuola Normale Superiore, Pisa, Italy 
3Dept of Neurology, Univ. of Jena, Germany 
4Leibniz Institute for Nature Products and Infection Biology, Hans Knöll Institute, Jena, 
Germany

MicroRNAs are small-non coding RNAs of 21-25 bp length that modulate mRNA 
translation and stability and therefore represent a novel layer in the regulation of 
gene expression taking place after gene transcription. 
Here, we have used next generation sequencing (miRNA-Seq) to quantify 
expression of microRNAs during aging in the brain of the mouse, of zebrafish and 
of the short-lived fish Nothobranchius furzeri, an emerging model organism for 
aging studies. 
We sequenced a total of 72 small-RNA libraries derived from individuals of 
different adult ages and, after identification of differentially-expressed microRNAs 
and Venn analysis, we identified a small set of microRNAs consistently up- or 
down-regulated with age in all three species. 
Expression changes of selected microRNAs were validated by real-time PCR. We 
used in situ hybridization to localize microRNAs expression and identified some 
regulated microRNAs that are either preferentially expressed in the neuronal 
stem cell niche, or preferentially excluded from the neuronal stem cell niche. 
Finally, we investigated the functional impact of these regulated microRNAs 
by performing gain-of-function experiments in zebrafish embryos. We found 
that microinjection of some microRNAs that are up-regulated with age induces 
premature differentiation of neuronal precursors. 
Aging is therefore associated with a temporally-extended up-regulation of 
microRNAs that induce neuronal differentiation and maturation.
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New	insights	into	the	role	of	the	beta-adrenergic	system	in	retinal	
pathophysiology

DAL MONTE M1, MARTINI D1, LA MARCA G2, FILIPPI L3, BAGNOLI P1 

1Dept of Biology, Univ. of Pisa, Pisa 
2Dept of Pharmacology, Univ. of Florence, Florence 
3Neonatal Intensive Care Unit, Dept of Critical Care Medicine “A. Meyer”, Univ. Children’s 
Hospital, Florence

The beta-adrenergic system interferes with several angiogenesis-dependent 
diseases. This study investigated the role of the beta-adrenergic system in 
proliferative retinopathies. In the retina of a mouse model of oxygen-induced 
retinopathy, we have shown that hypoxia upregulates VEGF and promotes 
neovascularization. These effects are accompanied by increased levels of 
norepinephrine suggesting that angiogenic events may depend on increased 
sympathetic transmission. We have also found that systemic administration of 
i. non-selective beta adrenergic receptor (β-AR) blocker propranolol, ii. β2-AR 
blocker ICI 118,551 and iii. non-selective β-AR agonist isoproterenol, which 
desensitizes β2-ARs, downregulates VEGF and reduces proangiogenic effects 
of hypoxia. These results have been confirmed by recent studies using topical 
application of propranolol indicating that β-AR blockers reach the retina and 
are effective in counteracting hypoxia-induced angiogenesis. In retinal explants, 
we have also revealed the role of β3-ARs in hypoxia-associated events by 
demonstrating that β3-AR blockade prevents VEGF upregulation acting through 
iNOS/NO, suggesting that iNOS inhibition could be a target in preventing the 
increase in angiogenesis-associated factors. Although extrapolation of these 
findings to the human situation is difficult, we suggest that β-ARs may represent a 
target for therapeutic intervention against proliferative retinopathies.

Grant of Meyer Foundation to PB and of IRRF to MDM
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Cortical	representation	of	fat	taste	in	human	primary	gustatory	area:	an	
fMRI	mapping	study

FABRI M1, GRANATELLI V1, FIORI F2, MASCIOLI G3, SALVOLINI U3, 
TASSINARI G4, POLONARA G3 
1Dip. Med. Sperim. e Clin., 2Dip. Sci. Agr., Alim. ed Ambient., 3Dip. Sci. Clin. Spec. e Odont., 
Sez. Sci. Radiol., Univ. Politec. Marche, Ancona, Italia 
4Dip. Sci. Neurol., Univ. Verona, Verona Italy

The representation of fat taste in the primary gustatory cortex (GI) of the fronto-
parietal operculum was studied in 9 healthy subjects (8 right-handed; 4 women) 
by applying two taste stimuli (pure fat: rapeseed oil; salty: 1M NaCl) to either side 
of the tongue using a 5-min fMRI block design protocol approved by the local 
Ethics Committee. Data were analyzed with BrainVoyager software. 
Unilateral tongue stimulation with fat consistently evoked bilateral activation in 
area GI. Ipsilateral foci were generally larger and signal increases greater. Salty 
stimuli also evoked bilateral activation, as reported previously. Foci evoked by 
each tastant exhibited slightly but not significantly different mean Talairach 
coordinates, broad overlap and high individual variability; salty stimuli generally 
evoked more anterior and fatty stimuli more posterior foci. Consistent white 
matter activation was observed in the anterior callosal portion. These findings 
show that pure fat stimuli, e.g. rapeseed oil, activate area GI. Fat may therefore 
be considered as an additional primary taste. These data also confirm that 
gustatory pathways from tongue to cortex are bilaterally distributed with an 
ipsilateral predominance. However, a clear topographical organization could not 
be recognized, probably because the fMRI technique is unable to resolve fine 
topographical arrangements, or because the discriminative role of area GI for 
different tastants is based on different mechanisms, or both.
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Cyclic	nucleotide-gated	channels:	new	players	in	the	regulation	of	
neuronal	and	glial	functions

PODDA MV, LEONE L, PIACENTINI R, COCCO S, D’ASCENZO M, 
GRASSI C 
Institute of Human Physiology, Univ. Cattolica “S. Cuore”, Rome, Italy

Cyclic nucleotides play critical roles in CNS functions. Many of their effects are 
mediated by protein kinases but an additional target may be represented by cyclic 
nucleotide-gated channels (CNGC). 
We previously reported that CNGC activation causes membrane depolarization 
in medial vestibular nucleus neurons and increases their spontaneous firing rate. 
In the present study we focused on the possible role of CNGC in astrocytes. 
By immunoblot and immunofluorescence experiments we found that cultured 
rat cortical astrocytes express the olfactory type A subunit (CNGA2). In voltage-
clamp recordings, currents elicited in these cells by -100 to +100 mV ramps in 
the presence of the cGMP analogue, dB-cGMP, were reduced by the CNGC 
blockers, L-cis-diltiazem (LCD) and Cd2+. Reversal potentials of the LCD- and 
Cd2+-sensitive currents were compatible with a mixed cation current. 8-Br-
cGMP elicited voltage-independent currents that were reduced by LCD and were 
unaffected by PKG blockade. A broad distribution of CNGA2 was also confirmed 
in astrocytes of the rat brain, and electrophysiological recordings from rat brain 
slices showed LCD-sensitive inward currents elicited by 8-Br-cGMP at -70 mV. 
Since numerous physiological stimuli originating in neurons and astrocytes may 
raise the intracellular levels of cyclic nucleotides and activate astrocytic CNGC, 
these channels could be involved in the neuron-glia cross-talk and play a critical 
role in glia-mediated modulation of neuronal functions.
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The	cerebellum	and	perceptual	learning

SANTANDREA E1,2, DELUCA C1, GOLZAR A1,3, LO GERFO E1, 
ESTOCINOVA J1,2, MORETTO G4, FIASCHI A1,2, PANZERI M5,  
MARIOTTI C5, TINAZZI M1,2, CHELAZZI L1,2 

1Dept of Neurological, Neuropsychological, Morphological and Movement Sciences, Univ. of 
Verona, Italy 
2National Institute of Neuroscience, Verona, Italy 
3Dept of Physiology, McGill Univ., Montreal, Canada 
4Neurology Unit, Borgo Trento Hospital, Verona, Italy 
5 IRCSS Foundation Carlo Besta, Genetics of Neurodegenerative Diseases, Milan, Italy

The cerebellum plays a critical role in motor learning and adaptation, which 
allow the motor system to acquire new skills and recalibrate following consistent 
perturbations. Growing evidence indicates that the cerebellum is also involved 
in cognition, including perception. However, so far no attempt has been made 
to test whether the cerebellum is similarly engaged in perceptual learning 
and adaptation. The present work fills this major gap by assessing perceptual 
learning in cerebellar patients. While maintaining central fixation, participants 
(4 patients with focal damage, 2 with degenerative disease, 6 controls) were asked 
to extrapolate the decelerating motion trajectory of a visual target and decide 
where it stopped within a structured visual display. Notably, the target was visible 
only briefly, after which it disappeared and its decelerating trajectory was to be 
extrapolated. Initial performance was calibrated for all observers to be at chance 
level. Testing continued for 8 consecutive days and improvement in performance 
was measured as a function of training. Compared to controls, cerebellar patients 
showed reduced learning, in terms of both rate and amount of improvement. 
A striking correlation between the extent of learning and the site of the lesion 
was found in focal patients, with strong deficits in patients with posterior (but 
not anterior) damage. These results suggest that the human cerebellum acts as a 
learning device for both motor and perceptual functions.
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Importance	of	optic	flow	on	postural	stability

RAFFI M, PERSIANI M, PIRAS A, SQUATRITO S 
Dept Human and General Physiology, Bologna Univ., Italy

A feedback control based on the visual perception self-motion contributes to 
postural stability, however little is known about the visual modulation of postural 
muscles. Aim of this study was to investigate the effect of optic flow direction 
on the muscle activation and to verify the correlation between visual stimuli, 
muscle activity and body sway. We used surface electromyography (EMG) and 
stabilometry on 24 right-handed young adults. Center of pressure (COP) and 
EMG data were acquired at once. We analyzed the bilateral activation of tibialis 
anterior and gastrocnemius medialis during full field expansion or contraction 
optic flow stimulation. A stimulus made of dots moving in random directions was 
used as control. The activity of the tibialis anterior and gastrocnemius medialis 
resulted well correlated to the antero-posterior COP displacement. We analyzed 
the highest EMG amplitude values to evaluate if optic flow differently modulated 
the  muscle responses. The stimulus effect was significant in 23 subjects (96%). In 
the tibialis anterior we found a laterality effect in males (p<0.001) and a gender 
difference (p<0.05). Random control stimulus activated the muscles as well as the 
optic flow, however the COP displacement during random was much larger and 
less organized with respect to radial optic flow. This may suggest that a visual 
stimulus always evokes an increased excitatory input on postural muscles, but the 
stimulus structure produces different postural effects.
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The	role	of	proprioception	in	modulating	motor	cortex	plasticity

BOVE M1, PELOSIN E2, ABBRUZZESE G2, BASSOLINO M3, POZZO T3,4, 
AVANZINO L1 
1Dept of Experimental Medicine, Section of Human Physiology and Centro Polifunzionale di 
Scienze Motorie, Univ. of Genoa, Italy 
2Dept of Neurosciences, Ophthalmology and Genetics, Univ. of Genoa, Italy 
3IIT, Istituto Italiano di Tecnologia, Genoa, Italy 
4Institut Universitaire de France, INSERM, U887 Motricité-plasticité, Dijon, France

Short-term upper limb disuse can induce plastic modifications in the 
contralateral and ipsilateral primary motor cortices (M1s) resulting in an 
hemispheric unbalance. However, it is still unclear whether these observed 
neuroplastic changes during arm immobilization are mainly attributable to 
the absence of voluntary movements or to the reduction of proprioceptive 
information or, more likely, to the combination of both. Therefore, the goal 
of this work was to investigate the role of proprioception in modulating M1s 
excitability and hemispheric balance during a short-term period of upper limb 
immobilization. 
We evaluated both the excitability of the two M1s and the interhemispheric 
inhibition (IHI) in two groups of healthy subjects whose right arm was 
immobilized. Further, in one group of the two, a muscle vibration protocol was 
administered to the flexor digitorum interosseus muscle of the right hand during 
the immobilization period in order to reproduce a series of proprioceptive inputs. 
We found that the muscle vibration of the right immobilized arm was able to cope 
with neuroplastic changes induced by immobilization i) reducing the inhibitory 
effect on left M1 excitability; ii) re-establishing the correct transcallosal control 
from left to right M1; iii) preventing the excitability increase of the corticospinal 
and transcallosal neurons of right M1due to left arm overuse. 
Our findings suggest that proprioception plays an important role in modulating 
cortical plasticity.
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Immunosenescence	and	physical	exercise:	search	for	healthy	ageing

CALABRIA E1, POGLIAGHI S1, MAZZA ME2, DYAR K3, BELLOTTI C1, 
SALVAGNO G4, MOTTES M4, GUIDI GC4, BICCIATO S2, SCHIAFFINO S3 , 
SCHENA F1, CAPELLI C1 
1Dept of Neurological Sciences (DNNMMS), Univ. of Verona, Verona, Italy 
2Dept of Biomedical Sciences, Univ. of Modena and Reggio Emilia, Modena, Italy 
3Venetian Institute of Molecular Medicine (VIMM), Padova, Italy 
4Dept of Life and Reproduction Sciences, Unv. of Verona, Italy

Aging is accompanied by the progressive modification and imbalance of the 
immune system function. Physical exercise can affect gene expression profiles of 
human white blood cells even after a single bout of exercise. However, it is not 
clear how the immune cells of elderly people can be responsive to the “exercise 
stimulus”. 
We evaluated the transcriptional profile of whole blood cells (WBCs) and 
compared baseline age-related signatures, and transcriptional changes produced 
by single bouts of exercise at different intensities. Experiments have been carried 
out on two groups of 10 healthy men of different age (50±5 and 70±5 yy) recruited 
locally. Both groups performed 30 min of constant workload cycling exercise 
corresponding to 80% and 60% of V’O2max. RNA-stabilized blood samples were 
obtained 30 min before and 1hr after each constant load tests. Gene expression 
of WBCs was evaluated using whole genome microarray expression analysis with 
Affymetrix Human Gene 1.0 ST arrays. 
Results of differential expression analysis and Gene Set Enrichment Analysis 
highlighted age-related differences at the baseline related to innate immunity, 
stress response and cellular metabolic pathways. In both groups the exercise 
performed at different intensities brought about progressive and intensity-
dependent signatures, and the observed patterns differed as a function of age. 
Several known gene pathways related to innate immunity, cytokine regulation, 
cellular metabolism, and cellular differentiation were modified. 
Ageing alters gene expression profile of immunocompetent cells. The patterns 
of changes induced by a single bout of exercise are different between adults and 
elderly subjects.
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Motor	activity	affects	adult	skeletal	muscle	re-innervation	acting	via	Trk	
receptors

DI PALMA M, SARTINI S, BARTOLINI F, LATTANZI D, CIUFFOLI S, 
AMBROGINI P, BETTI M, CUPPINI R 
Dept Earth, Life and Environmental Sciences, “Carlo Bo” Univ., Urbino, Italy

Injured peripheral nerves maintain the capability to regenerate, but the 
regenerative process is slow and functional recovery is very poor. A faster nerve-
regeneration was found using treadmill training programs and a role of BDNF 
signalling was proposed in explaining this improvement. 
Recently, the muscle expression of BDNF mRNA and protein under activity 
control has been reported, encouraging us to study the effect of chronic 
treadmill mid-intensity running on adult rat muscle re-innervation and to 
explore the involvement of BDNF and Trk receptors. After nerve crush, muscle 
re-innervation was evaluated using intracellular recordings, tension recordings, 
immunostaining, and Western-blot analyses. An extensive muscle multiple 
innervation was found in running rats that was fully reversed to control values 
blocking Trk receptors or interrupting the running activity. An increase of muscle 
multiple innervation was also found in sedentary rats treated with a selective 
TrkB receptor agonist. The expression of TrkB receptors by intramuscular axons 
was demonstrated and an increased muscle expression of BDNF was found in 
running animals. The increase of muscle multiple innervation correlated with 
a faster muscle re-innervation we found in running animals. We conclude that 
when regenerating axons contact muscle cells, muscle activity progressively 
increases modulating BDNF and possibly other growth factors that acting via Trk 
receptors, induce axon sprouting to re-innervate skeletal muscle. An important 
role for muscle activity programs in functional rehabilitation is suggested.
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Fatigue	and	cooling	alter	skeletal	muscle	electromechanical	
characteristics	during	isometric	contractions

ESPOSITO F, CÈ E, RAMPICHINI S, LIMONTA E, VEICSTEINAS A 
Dept Biomedical Sciences for Health, Univ. of Milan, Milan, Italy

Neuromuscular activation can be influenced by both muscle temperature (Tm) 
and fatigue. To assess the effects of Tm and fatigue on the electromechanical 
delay (EMD), which is commonly defined as the latency between the onset 
of muscle electrical activation and the onset of force output, 15 participants 
performed voluntary isometric contractions of different intensities under neutral 
(TmN), low (TmL) and high (TmH) Tm, before and after a fatiguing exercise. 
During contraction, electromyogram (EMG), mechanomyogram (MMG) and 
force (F) were recorded from the biceps brachii muscle. The overall EMD was 
calculated as the time lag between the onset of EMG and force signals and 
partitioned in the latencies between the onset of EMG and MMG (Δt EMG-
MMG, which includes the electrochemical processes of EMD) and between the 
onset of MMG and F (Δt MMG-F, which includes the mechanical processes of 
EMD). Fatigue lengthened significantly to a similar extent EMD, Δt EMG-MMG 
and Δt MMG-F under all the investigated Tm. TmL elongated significantly Δt 
EMG-MMG, both before and after fatigue, but not EMD and Δt MMG-F. 
While fatigue affected EMD and all its components, muscle cooling altered the 
electrochemical (Δt EMG-MMG) but not the mechanical (Δt MMG-F) processes 
of EMD, suggesting that fatigue and cooling show similar effects on sarcolemmal 
propagation properties and excitation contraction process, but not on series 
elastic components characteristics.
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Parallel Oral Communication 2
Physiology of Motor Systems and Exercise

Combined	hypoxia	and	bed	rest	for	10	days	on	skeletal	muscle	oxidative	
metabolism	in vivo	and	ex vivo

SALVADEGO D1, LAZZER S1, DOMENIS R1, PORCELLI S1, MAVELLI I1, 
EIKEN O2, MEKJAVIC IB3, GRASSI B1 

1Dept Medical & Biological Sciences, Univ. of Udine, Udine, Italy 
2Royal Institute of Technology, Stockholm, Sweden 
3Josef Stefan Institute, Ljubljana, Slovenia

The effects of 10-day hypoxic (ambient PO2 12.5 kPa, corresponding to ~4,000 
m asl) bed rest (H-BR) and 10-day normoxic bed rest (BR) on skeletal muscle 
oxidative metabolism were evaluated; H-BR was taken as a simulation of lunar 
habitats (pilot study, PlanHab Project [FP7 EU]). 
Pulmonary gas exchange and vastus lateralis fractional O2 extraction (by 
NIRS) were determined on 12 young males during incremental one-leg knee 
extension exercise. Mitochondrial respiration was evaluated by high-resolution 
respirometry in “skinned” vastus lateralis fibers. 
Peak pulmonary O2 uptake was lower in H-BR (0.84±0.10 L/min, x±SD) and 
BR (0.83±0.11) vs. baseline (CTRL) (0.90±0.10). Skeletal muscle peak fractional 
O2 extraction was lower in H-BR (63±14%) and BR (58±10) vs. CTRL (68±12). 
No significant changes in maximal ADP-stimulated mitochondrial respiration 
were observed in H-BR (40.8±8.8 pmolO2/s/mg ww) or BR (48.9±11.5) vs. CTRL 
(45.6±7.0). Oxidative phosphorylation coupling was also unaffected. 
Skeletal muscle oxidative function in vivo was slightly but significantly impaired 
after 10-d H-BR and BR, whereas mitochondrial respiration in “skinned” fibers 
was preserved. Hypoxia does not modify the impairment of skeletal muscle 
oxidative metabolism in vivo induced by 10-d bed rest. The main constraints 
would be “downstream” of cardiovascular O2 delivery, but “upstream” of oxidative 
phosphorylation (intramuscular O2 delivery/O2 utilization coupling, peripheral O2 
diffusion).

Support by ESA - ESTEC.
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The many faces of Vesicular Glutamate Transporters: release, co-release and more

HERZOG E 
Bordeaux, France

In the nerve terminal, neurotransmitter is actively packaged into synaptic vesicles 
before its triggered release by Ca2+-dependent exocytosis. The three vesicular 
glutamate transporters (VGLUT1, -2 and –3) are highly conserved proteins that 
display similar bioenergetic and pharmacological properties but are expressed in 
different brain areas. While VGLUT1 and 2 territories represent the canonnical 
population of glutamatergic neurons, VGLUT3 is expressed in many populations 
of nonglutamatergic neurons. Indeed we could show that the expression of 
VGLUT3 at cholinergic, and serotonergic synaptic vesicles induce synergies 
between both uptakes of neurotransmitters in synaptic vesicles (vesicular 
synergy). Concomitently the expression of VGLUT3 at GABAergic synapses raises 
many questions.
Beyond vesicular synergy, VGLUTs have been found to bear more functions than 
the sole glutamate vesicular uptake. For instance, we mapped the interaction 
between VGLUT1 and EndophilinA1. This interaction was later shown to 
be responsible for a faster endocytosis of the corresponding vesicles and for 
a lowering of the release probability at VGLUT1 synapses. More recently, a 
debate arose from the possibility that VGLUTs could also function as Chloride 
channels. In such case scenario, VGLUTs would influence much more drastically 
the bioenergetics of synaptic vesicles than anticipated. As a consequence, many 
questions can be raised when the colocalisation of vésicular transporters is 
envisioned.
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Parallel Symposium III
Glutamate/GABA-corelease: 

a new mechanism for synaptic homeostasis?

Regulation	of	VGLUT1/VGAT	expression	in	cortical	axon	terminals

FATTORINI G1, MENNA E2,3, MATTEOLI M2,3,4, CONTI F1,5 

1Dept of Experimental and Clinical Medicine, Univ. Politecnica delle Marche, Ancona, Italy 
2CNR Institute of Neuroscience, Milano, Italy 
3Dept of Medical Biotechnology and Translational Medicine, Univ. di Milano, Milano, Italy 
4Istituto Clinico IRCCS Humanitas, Milano, Italy 
5Fondazione di Medicina Molecolare, Univ. Politecnica delle Marche, Ancona, Italy

Glutamate and GABA mediate most of the excitatory and inhibitory synaptic 
transmission; they are taken up and accumulated in synaptic vesicles by specific 
vesicular transporters named VGLUT1-3 and VGAT, respectively. 
We demonstrated that in neocortex VGLUT1 and VGAT are co-expressed in 
a subset of axon terminals forming both symmetric and asymmetric synapses, 
that VGLUT1 and VGAT are sorted to the same vesicles and that at synapses 
expressing the vesicular heterotransporter vesicles participate in the exo-
endocytotic cycle (Fattorini et al., J Neurochem. 110:1538-1546). 
Here, we asked whether this population of terminals is affected by perturbations 
of excitation-inhibition balance. To this end, we used rat primary cultures of 
embryonic cortical neurons exposed (from 14 DIV) to molecules which interfere 
with either glutamatergic or GABAergic synaptic transmission: GluR antagonists 
AP5 (100 μM) and CNQX (20 μM) for 1 week; the GABAA antagonist bicuculline 
(100 µM) for 1 week; valproic acid (1 mM, 24 hours); and glutamate (50 µM, 
24 hours). Sister cultures were randomly assigned to control and experimental 
groups. Results showed that chronic blockade of excitatory transmission results 
in a significant reduction of cortical axon terminals coexpressing VGLUT1 
and VGAT, whereas chronic blockade of inhibitory transmission determines a 
significant increase of this population. Finally, valproic acid and glutamate do not 
alter the degree of VGLUT1-VGAT colocalization.
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Variability	of	a	glutamatergic	and	GABAergic	phenotype	in	selected	synapses

MÜNSTER-WANDOWSKI A1, ZANDER JF1, GUTIÉRREZ R2,  
HEINEMANN U3, AHNERT-HILGER G1 

1Institute for Integrative Neuroanatomy, Charité Univ. Medicine Berlin, Berlin, Germany 
2Dept of Pharmacobiology, Calzada de los Tenorios 235 Colonia Granjas Coapa, Mexico D.F. 
3Institut for Neurophysiology, Charité Univ. Medicine Berlin, Berlin, Germany

The role of glutamate and GABA co-release in developing and adult brain is still 
not well understood. In our previous work we documented the co-existence of 
glutamate (VGLUT) and GABA (VGAT) transporters at synaptic and vesicular 
level. By immunoisolation VGLUT2 as well as VGLUT3 are found on VGAT 
vesicles. The presence of VGLUT on GABAergic vesicles enhances vesicular 
uptake of GABA. Post-embedding immuno-electron microscopy reveals the 
presence of VGLUT2 in GABAergic cerebellar basket cell terminals as well as the 
presence of VGAT in subsets of glutamatergic i.e., hippocampal and cerebellar 
mossy fiber terminals while it is absent in others i.e. cerebellar parallel and 
climbing fiber terminals. The co-existence of GABA in these terminals may 
provide the mossy fibers with a putative mechanism to autoregulate synaptic 
release via activation of presynaptic GABAA and/or GABAB receptors. In our 
present study we provide morphological evidence for a modulation of GABAergic 
properties during progression of kindling induced epilepsy. Quantitative 
postembedding immunogold labelling reveals changes in the amounts of 
synaptophysin, VGLUT, the glutamate decarboxylase GAD and VGAT depending 
on the kindling progression. Taken together, the GABAergic properties in some 
glutamatergic terminals may regulate synaptic plasticity in the normal adult CNS 
and changes under pathological conditions as a compensatory mechanism to 
protect against pathological glutamatergic overexcitation.
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Glutamate/GABA-corelease: 

a new mechanism for synaptic homeostasis?

GABA	co-release	at	glutamatergic	autapses	modulates	their	short-term	
plasticity	through	activation	of	presynaptic	GABAB	receptors

VALENTE P1,2, RAIMONDI A2, ORLANDO M2, BENFENATI F1,2, 
BALDELLI P1,2 

1Dept of Experimental Medicine, Section of Physiology, Univ. of Genova, Genova, Italy 
2Dept of Neuroscience and Brain Technologies, Istituto Italiano di Tecnologia, Genova, Italy

Initially, the co-existence of fast-acting neurotransmitters in a given terminal was 
an occasional observation but presently it is known to occur in various animal 
species and neuronal systems, from invertebrates to humans. 
Recently, two research groups have shown that coexistence of VGLUT1 and 
VGAT may occur at cortical and hippocampal glutamatergic synapses (Fattorini 
et al., 2009; Zandler et al., 2010). However, a clear functional proof of GABA 
co-release at central glutamatergic synapses is still lacking and its functional 
significance is greatly debated. 
Using patch-clamp recordings, we demonstrate that GABA is effectively co-
released at hippocampal excitatory autapses. The amount of co-released GABA 
is not sufficient to activate mismatched GABAA receptors expressed at the 
postsynaptic sites of glutamatergic autapses. On the contrary, due to its ten-fold 
higher affinity, the co-released GABA is able to activate presynaptic GABAB 
receptors that are highly expressed on glutamatergic terminals. Presynaptic 
GABAB receptors are constitutively activated by co-released GABA, maintaining 
a “brake” on the probability of release and on the readily releasable pool of 
glutamatergic autapses. 
These results indicate that the co-release of GABA at excitatory nerve terminals, 
by operating an autocrine GABAB-mediated down regulation of excitatory 
transmission, might play a homeostatic role to restrain neuronal excitability 
under physiopathological conditions.
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Glutamatergic	and	GABAergic	signaling	to	astrocytes:	focus	on	entorhinal	
and	temporal	cortices	during	epileptic	activities

LOSI G, CAMMAROTA M, GOMEZ-GONZALO M, CHIAVEGATO A, 
ZONTA M,  MARIOTTI L, CARMIGNOTO G 
CNR-IN and Dept Biomedical Sciences, Univ. of Padova, Padova, Italy

In partial epilepsies  focal onset of seizures arise from specific regions and spread 
across the brain. The underlying cellular mechanism is unclear and it may involve 
astrocytes. Indeed, these glial cells respond to most neurotransmitters with 
Ca2+ elevations and affect neuronal activity by releasing gliotransmitters such 
as glutamate, ATP and D-serine. Using confocal fast laser scanning microscopy 
and simultaneous patch-clamp recordings we studied the astrocyte contribution 
to focal ictal discharges (IDs) generation and propagation in two experimental 
slice models. In the first, spontaneous IDs arising at unknown sites upon slice 
perfusion with low Mg2+ and picrotoxin were observed to strongly activate 
astrocytes. Blockade of mGlu or purinergic P2Y receptors reduced significantly 
astrocytic activation as well as ID duration and frequency. In the second, we used 
a new model that allows to trigger reproducible IDs from a restricted focal site 
(Losi et al. 2010) and found that at this site, astrocyte activation precedes and 
favors ID generation. BAPTA introduced into patched astrocytes or mGluR/P2Y 
receptor antagonist local applications impaired both astrocyte activation and ID 
generation at the focal site. Distant from the focus, a strong powerful GABAergic 
inhibition transiently opposes ID propagation. This action of interneurons is 
accompanied by Ca2+ elevations in a number of astrocytes mediated by GABAB 
receptor activation. These latter observations suggest that GABA signaling to 
astrocytes may play a role in the control of ID propagation. Altogether our data 
hint at a distinct role of gliotransmission during both seizure generation and 
propagation.



��Verona, Italy - 21-23 September 2012

pro
g

r
a

m
m

e
o

r
a

lS

Parallel Symposium IV
Nutrition and Health

Emerging	paradigms	in	human	nutrition	and	vascular	function

RAY S 
UK Medical Research Council and Cambridge Univ. Hospitals, Cambridge, United Kingdom

A primary function of the vascular endothelium is its role in vascular 
homeostasis ensuring basal and dynamic vascular tone and function. Endothelial 
dysfunction (ED) has consequently been associated with the pathogenesis of 
cardiovascular diseases (CVDs). ED encompasses abnormal vascular growth/
remodelling, impaired antithrombotic, anticoagulant and anti-inflammatory 
properties as well as predisposing to atherosclerosis. ED can also reduce 
nitric oxide (NO) bioactivity and increase oxygen free radical formation. It 
is established that oxidative stress can underpin the development of ED and 
consequent atherosclerosis. A number of human studies have evaluated the role 
of nutrition as a significant factor in mitigating ED with particular reference to 
foods/beverages rich in polyphenols and antioxidants. Of particular interest is 
the evidence on polyphenolic compounds such as flavonoids and its subclasses, 
assessing ED via structural and functional vascular measures. It is plausible that 
specific polyphenols and antioxidants may have preventative/therapeutic potential 
in reducing ED and oxidative stress. This presentation critically appraises 
and summarizes emerging evidence linking specific dietary antioxidants and 
polyphenols to vascular function and cardiovascular health.
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Coffee	consumption	and	blood	pressure:	an	epidemiological	perspective

SCALFI L 
Dept of Food Scence, Federico II Univ., Napoli

Background. Considerable attention has been focused in the last years on 
the relationships between coffee consumption and the prevention of chronic 
diseases. Prospective studies and systematic reviews estimated the predictive 
role of exposure to coffee consumption for the risk of hypertension (HP) with 
contrasting results. 
We carried out a meta-analysis to assess the relation between coffee consumption 
and risk of HP in general population. 
2 years. Relative risks and 95% confidence intervals for HP were calculated 
forMethods. A systematic search was performed (1966-2012). Inclusion criteria 
were: original article, prospective design, adult subjects, and follow-up “low-
moderate”, “high” and “very high” consumption level vs. no consumption. 
Heterogeneity, publication bias, subgroup and meta-regression analyses were 
performed. 
Results. Four studies for HP (171,460 participants) met the inclusion criteria. 
“Low-moderate” coffee intake showed a no significant association with risk of HP 
and similar results were also obtained for “high” intake and “very high” intake. 
Almost all analyses suggested heterogeneity between studies, with some evidence 
of a publication bias. Sub-group analysis found a significant difference in gender 
and geographic location. 
Conclusions. An evidence-based epidemiological approach indicates that coffee 
consumption is not associated with higher risk of hypertension in general 
population.
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Glucose	intolerance	and	its	complications:	new	mechanisms	of	action	
exerted	by	dietary	(poly)phenols

DEL RIO D, CALANI L, DALL’ASTA M, BRIGHENTI F 
The φ2 Laboratory of Phytochemicals in Physiology, Human Nutrition Unit, Dept of Food 
Science, Univ. of Parma, Italy

The role of (poly)phenolic compounds as components responsible for the 
protective effects of a fruit and vegetable-rich diet has become an important area 
of nutrition research. Unlike vitamins, they are not essential for well-being, but 
there is increasing evidence that modest long-term intakes can have favourable 
effects on the incidence of chronic diseases, including type II diabetes and its 
various complications. However, (poly)phenols appear in the circulatory system 
not as the parent compounds but as phase II metabolites, and their presence 
in plasma after dietary intake rarely exceeds nM concentrations. The majority 
passes to the colon where they are degraded by the local microbiota to small 
phenolic acids, which are then absorbed. Whilst most of the published papers 
on (poly)phenol bioactivity still describe the effects of molecules that are only 
present in planta, we have carried out innovative and detailed studies applying 
polyphenolic metabolites to establish reasonable mechanisms through which 
some candidates in this immense class of plant secondary metabolites may 
exert beneficial actions toward the pathological processes leading to the onset 
of diabetes and its complications. Among these mechanisms, this lecture 
will discuss the ability to increase insulin secretion, anti-glycative and anti-
inflammatory activities and perturbation of some other cellular pathways 
potentially involved in the complex series of events gravitating around glucose 
intolerance.
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Decrease	of	anandamide	ratio	between	visceral	and	subcutaneous	adipose	
tissues	by	dietary	EPA	and	DHA	phosphatidylcholine	improves	metabolic	
syndrome	in	obese	zucker	rats

VACCA C1, MURRU E1, CARTA G1, PIRAS A1, SIRIGU A1, COLLU M1,  
DI MARZO V2, BATETTA B1, BANNI S1 
1Dipartimento Scienze Biomediche, Univ. di Cagliari, Cagliari Italy, 
2Endocannabinoid Research Group, Institute of Biomolecular Chemistry, Consiglio 
Nazionale delle Ricerche, Pozzuoli (NA), Italy

Endocannabinoid balance between visceral (VAT) and subcutaneous (SAT) 
adipose tissues may regulate lipid deposition and metabolism influencing several 
parameters of the metabolic syndrome. We have recently shown that dietary 
EPA and DHA incorporated into phospholipids, as in krill oil, is able to influence 
biosynthesis of the endocannabinoids in VAT but not in SAT. 
In the present study we fed Zucker rats with 0.3% in the diet of EPA and DHA, 
corresponding to about 0.5%en and to humans 1.2g/d, either in the TAG (n-
3TAG) or PC (n-3PC) forms for 4 weeks. 
The results show that both dietary n-3PC and n-3TAG decreased significantly 
the endocannabinoid anandamide (AEA) in VAT but not in SAT. However, the 
ratio of AEA between VAT and SAT was significantly lower in rats fed n-3PC 
with respect to those fed n-3TAG. In addition, the decreased ratio was associated 
to a lower deposition of ectopic fat in liver, plasma NEFA, glycemia and insulin 
resistance. 
We may conclude that endocannabinoid balance between visceral and 
subcutaneous adipose tissues is crucial for body fat homeostasis and low doses 
of dietary n-3PC are able to affect significantly this balance and significantly 
improve metabolic syndrome in obese zucker rats.
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Molecules	and	roles	of	mitochondrial	calcium	signalling

RIZZUTO R, DE STEFANI D, RAFFAELLO A, MAMMUCARI C, PICARD A, 
PATRON M, PALLAFACCHINA G, WRIGHT L, TERRIN A,  
GRANATIERO V, MERLI G, TOSATTO A 
Dept Biomedical Sciences, Univ. of Padua, Padua, Italy

Mitochondria rapidly accumulate Ca2+ through a low-affinity uptake system (the 
mitochondrial Ca2+ uniporter, MCU) because they are exposed to high [Ca2+] 
microdomains generated by the opening of ER Ca2+ channels. These rapid [Ca2+] 
changes stimulate Ca2+-sensitive dehydrogenases of the mitochondrial matrix, 
and hence rapidly upregulate ATP production in stimulated cells. Ca2+ also 
sensitizes to cell death mediators, e.g. ceramide. Accordingly, we demonstrated 
that Bcl-2 reduces the state of filling of ER Ca2+ stores, and this alteration is 
effective in reducing the sensitivity to apoptotic challenges. I discuss two topics. 
The first is the current understanding of the link between calcium dysregulation 
in mitochondria and cell death, with special focus on neuromuscular diseases. 
The second topic is our recent discovery of the molecular identity of the MCU, 
i.e. the key molecule of mitochondrial Ca2+ homeostasis. I will present the 
strategy, and the experiments, that allowed to identify the protein, that remained 
elusive for 50 years. Then, I will present data that clarify the composition and the 
regulatory mechanisms of this highly sophisticated signaling machinery. Finally, I 
will that molecular targeting of MCU allowed novel insight into the regulation of 
cellular metabolism and cell death processes.

References D. De Stefani, A. Raffaello, E. Teardo, I. Szabo, R. Rizzuto (2011) A 
forty-kilodalton protein of the inner membrane is the mitochondrial calcium 
uniporter. Nature 476:336-340
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Myocardial	substrate	metabolism	in	health	and	disease

STANLEY WC 
Baltimore, USA

[Abstract not received]
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Myocardial substrates and mitochondria in normal and failing heart: 

theory and experimental evidence

Mitochondrial	sources	and	targets	of	oxidative	stress	in	cardiac	diseases

DI LISA F 
Dept Biomedical Sciences, Univ. of Padova, Padova, Italy

Although a major contribution to cardiac diseases is suggested to be provided 
by formation of reactive oxygen species (ROS) within mitochondria, sites and 
mechanisms are matters of debate. Respiratory chain is generally indicated 
as a main site for ROS formation. However, other mitochondrial components 
are likely to contribute to ROS generation. Recent reports highlight the 
relevance of monoamine oxidases (MAO). The importance of these enzymes 
in the irreversibility of ischemic heart injury will be discussed along with the 
cardioprotective effects elicited by MAO inhibition and knockout, also in relation 
to the involvement of the mitochondrial permeability transition pore. In addition 
the discussion will address the following points: (i) mechanisms linking oxidative 
stress to altered mitochondrial dynamics; (ii) oxidation of myofibrillar proteins 
as a major consequence of oxidative stress generated by mitochondria (iii) the 
relevance of mitochondrial ROS generation in contractile alterations of cardiac 
myocytes in a wide array of conditions, such as pressure overload, doxorubicin 
toxicity, diabetic cardiomyopathy, that are largely ameliorated by MAO inhibition; 
(iv) the contribution of MAO in experimental models of muscular dystrophy and 
the beneficial effects of MAO inhibition that suggest a novel therapeutic approach 
for these devastating diseases.
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Cardioprotective	strategies	targeting	mitochondria	in	acute	ischemia/
reperfusion	(I/R)	injury

PAGLIARO P, PERRELLI M-G, PENNA C 
Dept Scienze Cliniche e Biologiche, Univ. di Torino, Italy

Mitochondria represent one-third of the mass of the heart and play a critical 
role in maintaining cellular functions. However, mitochondria are also a source 
of reactive oxygen species (ROS) and can be involved in all form of cell death. 
Clearly the prolonged mitochondrial permeability transition pore (mPTP) 
opening is a triggering event in I/R injury. Therefore, it is not surprising that 
cardioprotective mechanisms may act by opposing mitochondrial cell death 
pathways. 
Cardioprotective pathways against I/R injury are activated by stimuli such as 
ischemic or pharmacological preconditioning (PreC) and postconditioning 
(PostC) and converge on mitochondria preserving their function. The protective 
effects observed with PostC are comparable to those observed with PreC and 
have salubrious effects on different cell types within the heart (cardiomyocytes, 
endothelium). PostC protects against necrosis, apoptosis, contractile dysfunction, 
arrhythmias and microvascular injury or ‘no-reflow’. The mechanisms by which 
PostC alters the pathophysiology of I/R injury involves physiological mechanisms 
(e.g., delaying realkalinization of tissue pH, triggering release of autacoids, ROS 
signaling, modulation of various channels such as ATP-dependent K+ channels 
and mPTP formation) and molecular mechanisms (e.g., activation of RISK and 
SAFE pathways). Protection is also accomplished by the dynamic interplay of 
fusion, fission, autophagy, and mitochondrial biogenesis.
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In vivo	mapping	of	cardiac	metabolism	using	high-tech	imaging	
modalities

RECCHIA FA 
Dept of Physiology, Temple University School of Medicine, Philadelphia, USA 
Institute of Life Sciences, Scuola Superiore Sant’Anna, Pisa, Italy

Mapping and measuring regional changes of energy substrate metabolism, in 
vivo, can be considered as a new frontier of cardiac physiology. We are currently 
testing a highly innovative and sensitive method based on 13C hyperpolarization 
combined with magnetic resonance imaging (MRI). 13C-labeled pyruvate is 
exposed to a high magnetic field (hyperpolarization) and then rapidly infused 
in the experimental animal placed in a 3 tesla MRI scanner. The process of 
hyperpolarization increases the MRI signal to noise ratio by >10.000 and 
the subsequent spectroscopic image acquisitions provide semiquantitative 
information relative to pyruvate metabolism in well-defined ventricular regions. 
If pyruvate is labeled in position 1 ([1-13C]pyruvate), the detectable metabolites 
are [1-13C]lactate, [1-13C]alanine and [13C]bicarbonate. If pyruvate is labeled in 
position 2, MRI detects an array of intermediate metabolites of the Krebs cycle. 
In addition to metabolic mapping, cardiac MRI provides detailed morphological 
and functional information, therefore allows physiological evaluations with a level 
of completeness never achieved before. Despite these promising results, some 
major limitations of hyperpolarization/MRI must still be overcome, for instance 
the high dose of 13C-pyruvate necessary to obtain a readable signal and the lack 
of fully quantitative information. Nevertheless, we believe that this imaging 
technique will tremendously contribute to the advancement of cardiac physiology.
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Microglial	factors	contributing	to	neuroinflammation	in	Parkinson’s	
disease

HERRERO MT, ROS CM, GOMEZ A, ROS-BERNAL F, CARRILLO DE 
SAUVAGE MA, YUSTE JE, FERNANDEZ-VILLALBA E 
Clinical & Experimental Neuroscience (NiCE-CIBERNED), School of Medicine, Univ. Jaime 
I, Castelló de la Plana, Spain

The cause of Parkinson’s disease (PD) remains elusive in both patients and 
experimental models of PD in mice and monkeys present pathological changes 
with the classical features of chronic inflammation mounted by activated 
microglia. Microglia mediates innate immune responses to invading pathogens 
by secreting cytokines, chemokines, prostaglandins, reactive oxygen and nitrogen 
species, and growth factors. However, even if some of these factors aid the brain 
repair processes by its neuroprotective and trophic activities, others factors can 
starts apoptotic cascades in a vicious circle. We have studied some endogenous 
regulatory processes that determine inflammation and microglial actions in 
pathological states in parkinsonian monkeys chronically intoxicated by MPTP. 
Together, our data indicate that: i) microglial reactivity and its deregulation in PD 
could lead to sustained inflammation-mediated dopamine neurons injury, and ii) 
how some anti-inflammatory and anti-oxidant drugs could be potential agents for 
the treatment of PD.
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Oligodendrogliosis	and	microgliosis	in	Parkinsonism:	a	role	for	MMP-9?

DE STEFANO ME1, ANNESE V1,2,3, BARCIA C2,3, HERRERO M-T2,3 

1Istituto Pasteur- Fondazione Cenci Bolognetti, Dept Bilogy and Biotechnology “Charles 
Darwin”, Sapienza Univ., Roma, Italy 
2Clinical and Experimental Neuroscience and 3Centro de Investigación Biomedica en Red de 
Enfermedades Neurodegenerativas (CIBERNED), School of Medicine, Murcia Univ., Murcia, 
Spain

Matrix metalloproteinases (MMPs) are involved in neuroinflammatory-
based brain pathologies. However, their involvement in Parkinson’s disease, 
characterized by degeneration of dopaminergic (DA) nigro-striatal neurons, is 
unknown. We investigated, in the striatum and substantia nigra (SN) of 1-methyl-
4-phenyl-1,2,3,6-tetrahydropiridine (MPTP)-injected mice (C57/Bl6), changes 
in mRNA expression, protein level and cell localization of metalloproteinase-
9 (MMP-9), a protease highly expressed in brain and up-regulated in several 
neuropathologies. In control and MPTP-treated mice, MMP-9 is mainly 
expressed by neurons. However, early (1-24 h) after MPTP injection, in SN and 
striatum the number of MMP-9+ microglia, astrocytes and oligodendrocytes 
increase, consequently to toxin-induced inflammation, along with MMP-9 mRNA 
and protein levels. Neuroinflammation, oligodendrogliosis and MMP-9 glial 
expression decline within 2 weeks, although total protein levels remain higher 
than control. Quantitative immunohistochemical studies on MMP-9 knock-
out mice show a decrease in both glia activation and loss of DA neurons and 
fibers, respect to wild type. We hypothesize that MMP-9 plays a role in MPTP-
induced neuroinflammation, emphasizing nigro-striatal neuron degeneration. 
Observed oligodendrogliosis may be an important, although neglected, aspect 
in the pathogenesis of Parkinsonism, suggesting a late role of MMP-9 in axon 
regeneration of survived neurons. Grants: MIUR; Fund. Seneca; CIBERNED
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Axo-glial	interaction	in	the	regulation	of	peripheral	nervous	system	
myelination

TAVEGGIA C1,2 
1Division of Neuroscience, San Raffaele Scientific Institute, Milan, Italy 
2INSPE, San Raffaele Scientific Institute, Milan, Italy

Gliogenesis and the phenotype of myelinating glia critically depend on axonal 
contacts. Glial cells promote neuronal survival, regulate the organization 
of myelinated axons and promote axonal differentiation and myelin sheath 
production. We previously showed that axonal NRG1 type III, a member of the 
Neuregulin-1 (NRG1) family of proteins, is an essential instructive signal that 
directs axon sorting, ensheathment and myelination in the PNS. 
All NRG1 proteins are activated by proteases-mediated extracellular cleavage. 
The extracellular cleavage of NRG1 type III is mediated by the α-secretase 
TACE and the β-secretase BACE1. While BACE1 cleavage of NRG1 type III 
promotes myelination, we recently reported that TACE cleaves NRG1 and inhibits 
myelination by competing with BACE1, thus identifying a novel mechanism 
regulating PNS myelination. In vitro knockdown, and in vivo ablation of neuronal 
TACE accelerates the onset of myelination and results in hypermyelination and 
aberrant myelination of small caliber fibers. Further, the inhibitory effect of TACE 
is neuron autonomous as Schwann cells lacking TACE elaborate myelin of normal 
myelin thickness. 
Thus, secretases regulate the level of NRG1 type III at the axonal membrane 
and suggest the existence of post-transcriptional mechanism(s) regulating the 
abundance and function of NRG1. Finally, our studies identify secretases as a 
potential therapeutic target to modulate myelination.
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GABAergic	system	modulates	myelination	and	sensory	functions	in	
peripheral	nervous	system

CASTELNOVO LF1, FARONI A1,2, MANTOVANI C1, MOTTA M1, 
PROCACCI P3, WRABETZ L4, MAGNAGHI V1 

1Dip. Scienze Farmacologiche e Biomolecolari, Univ. degli Studi di Milano, Italy 
2Blond McIndoe Laboratories, School of Biomedicine, The Univ. of Manchester, UK 
3Dip. Scienze Biomediche per la Salute, Univ. degli Studi di Milano, Italy 
4Hunter James Kelly Research Institute, School of Medicine and Biomedical Sciences, Univ. 
of New York at Buffalo, NY, USA

In the peripheral nervous system (PNS) the regulation of myelin is a basic 
mechanism controlling physiopathological functions of nerves. Schwann cells 
(SC) are deputed to form the myelin in PNS. New evidence show that the 
GABAergic system is functionally active in controlling SC. Indeed, SC express the 
GABA receptors (GABA-A and GABA-B) and are able to synthesize and release 
GABA, which may autocrinally affect their proliferation and/or differentiation. 
For instance, GABA-A activation stimulates SC proliferation and enhances 
myelin proteins expression. Conversely, GABA-B receptor reduces cAMP levels, 
decreasing SC proliferation and myelin expressions. Recent results from GABA-
B1 transgenic mice show morphological and biomolecular changes in PNS. In 
particular, GABA-B1-/- knockout mice present an increased number of small 
myelinated fibers and small neurons of the lumbar dorsal root ganglia. These 
mice are hyperalgesic, show gait alterations and reduced sensitivity to a painless 
stimulus. On the contrary, the conditional mice with a specific GABA-B1 deletion 
in SC yielded different results, rising the number of myelin abnormalities and 
apoptotic SC. The mice exhibit a peculiar increase in small unmyelinated fibers 
and Remak bundles, associated to hyperalgesic and allodynic states. These 
findings rely on a GABA-B1 SC autonomous phenotype and support a role for 
this receptor in the regulation of SC fate and nociceptive pathway. This may be 
relevant for new therapeutic strategies for peripheral neuropathies and associated 
chronic pain. (Grant AFM 14163-2009).
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3,5-diiodo-L-thyronine	prevents	high	fat	diet-induced	skeletal	muscle	
mitochondrial	dysfunctions:	an	integrated	approach

SILVESTRI E, CIOFFI F, GLINNI D, COPPOLA M, MORENO M, GOGLIA G 
Dip. Scienze per la Biologia, la Geologia e l’Ambiente, Benevento

Perturbations in the network of nuclear and mitochondrial factors controlling 
mitochondrial functions, also consisting of morphogenesis machinery proteins 
and metabolic sensors, may produce mitochondrial dysfunction and metabolic 
inflexibility. Indeed, high fat diet (HFD)-induced impairment of lipid oxidation in 
skeletal muscle (SKM) mitochondria can lead to accumulation of intramyocellular 
lipid (IMCL) and subsequent altered insulin signalling and reduced glucose 
uptake. 
3,5-diiodo-L-thyronine (T2) administration to HFD-fed rats exerts a systemic 
hypolipidemic effect and produces, at the muscle level, a lack of: IMCL 
accumulation, insulin resistance, and slow oxidative fiber enrichment. 
Here, we deeper characterized the response of SKM metabolism to T2 (4-weeks 
administration to HFD rats) focusing on mitochondrial proteomes and functions. 
In line with the glycolytic phenotype of gastrocnemius muscle of HFD-T2-
treated rats, T2 determined a down-regulation of enzymes involved in intra-
mitochondrial oxidative metabolism, stimulated the activity of respiratory 
complex I, IV and V, enhanced heavier respiratory supercomplexes, likely 
advantaging the respirosome, and induced a more efficient utilization of 
carbohydrates. Moreover, T2 prevented HFD-induced over expression of key 
factors of mitochondrial biogenesis (PGC 1α and PGC 1β) as well as down-
regulation of proteins involved in mitochondrial fusion, (mitofusin 2) known to 
be positively correlated with glucose utilization and insulin-sensitivity. 
The obtained data further prove that T2 counteracts HFD-induced structural/
metabolic alterations in SKM producing important effects on mitochondria 
simultaneously affecting energy efficiency, glucose metabolism and ROS 
production.
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High	fat	induced	hepatic	steatosis	and	mitochondrial	dynamic	behaviour:	
time-dependent	adaptations

LIONETTI L, MOLLICA MP, SICA R, DONIZZETTI I, GIFUNI G, 
PIGNALOSA A, TRINCHESE G, DE FILIPPO C, GAITA M, CAVALIERE G, 
BARLETTA A, PUTTI R 
Dept of Biological Sciences, Univ. of Naples “Federico II”, Naples, Italy

Mitochondria are dynamic organelles that frequently undergo fission and fusion 
processes, imbalances in which have recently emerged as important etiological 
factors in obesity and insulin-resistance. The present works aimed to evaluate 
the association between mitochondrial dynamic behaviour and hepatic steatosis 
development when rats were fed with high fat diet for different periods. 
To this end, hepatic lipid accumulation was monitored in rats fed a control diet 
(10% J/J, N rats) or a high-fat diet (40% J/J, L rats) for 6 or 24 weeks. Mitochondrial 
fatty acid oxidation rates and the content of fusion (MFN2, OPA1) and fission 
(DRP1, Fis1) proteins (by western blot and immunohistochemical analysis) were 
assessed. 
After 6 weeks, L rats showed increased hepatic lipid accumulation and beta-
oxidation associated with a shift toward mitochondrial fission processes 
(decreased MFN2 content and increased DRP1 and Fis1 content). This fission 
phenotype, by enhancing mitochondrial surface area, may improve fatty acids 
intake and, together with the increase in beta-oxidation, may be useful to avoid 
excessive fat accumulation. After 24 weeks, the further increase in hepatic lipid 
accumulation was associated with beta-oxidation impairment and a fission 
phenotype with a decrease in OPA1 content, too. Bearing in mind the role of 
OPA1 in stabilizing cristae structure and preventing autophagia, its decrease may 
be useful to eliminate functional impaired mitochondria and minimize cellular 
damage.
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Protective	effect	of	the	daily	ingestion	of	a	purified	anthocyanin	extract	
on	serum	antioxidant	capacity

LIONETTO MG, GIORDANO ME, CALISI A, ERROI E, ANTICO S, 
SCHETTINO T 
Dept Biological and Environmental Sciences and Technologies, Univ. of Salento, Italy

Anthocyanins are naturally occurring phenolic compounds whose known 
antioxidant activity has been related to the protection against oxidative stress 
related pathologies (i.e. cardiovascular diseases, cancer, neurodegeneration, 
inflammation) as mainly demonstrated by in vitro studies. 
The aim of the present work was to study the effect of the daily ingestion of a 
purified anthocyanin extract from red grape skin on the antioxidant capacity of 
serum. The study was carried out on rats orally administrated with the extract 
for ten days in either normal physiological conditions or exposed to a pro-oxidant 
chemical (CCl4). The ORAC (Oxygen Radical Absorbance Capacity) assay was 
applied. Ussing chamber experiments excluded any toxic effect of the extract 
on the intestinal epithelium. The oral administration of the extract significantly 
(P<0.05) enhanced the ORAC value of the deproteinised serum of about 50%. 
When the animals were treated with CCl4, the serum antioxidant capacity 
significantly (P<0.01) decreased. Interestingly, the anthocyanin administration 
was able to completely reverse the CCl4 induced negative effect on serum ORAC 
activity. 
In conclusion, results demonstrated that the anthocyanin extract daily ingestion 
enhances the antioxidant capacity of the serum in either normal physiological 
condition or during oxidative stress induction, revealing a protective role against 
the decrease in the serum antioxidant capacity induced by the exposure to a pro-
oxidant compound.
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Poincaré	plot	and	conventional	heart	rate	variability	indices	in	healthy	
women	with	different	body	weight	disorders

TRIGGIANI AI, VALENZANO A, DE ROSAS M, BABILONI C, ROSELLI MI, 
MONTARULI A, CIBELLI G 
Dept Clinical and Experimental Medicine, Univ. of Foggia, Foggia, Italy

This study is aimed to investigate alterations of HRV indices in different body 
weight disorders, which prevalently affect females. 
Sixty-four healthy women (17-39 yrs) were distinguished as under-weight (UW), 
normal-weight (NW) and over-weight/obese (OW), according to their BMI. 
Subjects’ body composition was measured by BIA. Subjects underwent a 5-min 
ECG recording, at rest. Spectral analysis was performed by the FFT method. 
The power of low frequency (LF) and high frequency (HF) spectral bands was 
measured. Poincaré plot descriptors (SD1, SD2) of RR intervals were considered, 
as well. 
Significant differences were found in LF, HF and SD2. Compared to NW, a 
significant decrease of LF was observed in UW and OW subjects. Likely, a 
significant decrease in HF was observed merely in OW subjects. Also SD2 showed 
a significant decrease in UW and OW subjects. No difference was found between 
OW and UW subjects, in respect of each HRV indices. A significant second 
order polynomial regression was found between FFM and FM and LF, HF, SD2, 
respectively. 
These results suggest a decreased sympathetic drive in UW and OW subjects 
and a parasympathetic withdrawal, observed only in OW subjects. Poincaré plot 
analysis showed a significant variability in UW and OW, reflecting the different 
temporal effects of changes in the parasympathetic and symphatetic modulation 
of heart rate. By considering the whole group of subjects, the significant 
correlation between HRV indices and FFM values evidenced a similar HRV 
pattern in both UW and OW subjects.
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Transcriptional	and	post-traslational	modifications	of	scavenger	receptor	
B1	(SRB1)	in	Rett	syndrome.	The	role	of	oxidative	stress

STICOZZI C1, BELMONTE G2, CERVELLATI F1, PECORELLI A3, LEONCINI S3, 
SIGNORINI C3, CICCOLI L3, DE FELICE C4, HAYEK J5, VALACCHI G1,5 

1Dept of Evolutionary Biology, University of Ferrara, Ferrara, Italy 
2Dept of Biomedical Sciences, University of Siena, Siena, Italy 
3Dept of Pathology, Experimental Med. and Public Health, Univ. of Siena, Siena, Italy 
4Neonatal Intensive Care Unit, Univ. Hospital AziendaOspedaliera Universitaria Senese 
(AOUS) of Siena, S. M. Le Scotte General Hospital, Siena, Italy 
5Child Neuropsychiatry Unit, Univ. Hospital,AOUS, Siena, Italy 
6Dept of Food and Nutrition, Kyung Hee Univ., Seoul, Korea

Recent findings have shown the presence of systemic oxidative stress in a severe 
neurodevelopmental disorder (Rett syndrome - RTT), the second most common 
cause of mental retardation in the female gender. In up to 90% of patients, the 
clinical features of RTT have been associated with the mutation in the methyl-
CpG-binding protein-2 gene (MeCP2). In the present study we have surprisingly 
found that compared to healthy subjects, RTT patients have higher plasma 
levels of total cholesterol, HDL and LDL. This result was the consequence of 
decreased levels of SRB1 (a receptor mainly involved in meditating the uptake 
of HDL-derived cholesterol and cholesteryl ester). Using immunogold and 
immunohistochemistry techniques we have shown that fibroblasts, isolated from 
cutaneous tissue of RTT patients, have a dramatic and significant decrease of 
SRB1 protein level with respect to the healthy subjects. The lost of SRB1 in RTT 
fibroblasts was a consequence of the increase ubiquitination (shown by double 
immunofluorence and immunoprecipitation assay) of the receptor due to its 
covalent binding with 4-hydroxy-2-nonenal (HNE). In addition, there was also 
a significant decrease at the mRNA levels between RTT and control, with RTT 
fibroblasts having circa 80% less mRNA compared to the fibroblasts isolated from 
the healthy subjects. 
The reduced level of SRB1 and therefore the inability to uptake optimum levels of 
cholesterol could partially explain: 1) the neuronal alterations; 2) the increased 
plasma cholesterol levels; 3) the low levels of liposoluble tissue antioxidants, and 
possibly 4) the microcephaly found in the RTT patients.
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High	fat	diet	increases	AMPK	in	the	hypothalamus	after	6	weeks	of	treatment

VIGGIANO E1, VIGGIANO A1, MOLLICA MP2, LIONETTI L2, FORTE A1, 
PETROSINO E1, VINCENTI L1, MONDA M1, BARLETTA A2, DE LUCA B1 
1Dept of Experimental Medicine, Section of Human Physiology, Second Univ. of Naples, 
Naples, Italy 
2Dept of Biological Sciences, Univ. of Naples Federico II, Naples, Italy

The AMP kinase (AMPK) is involved in food intake regulation in the 
hyphotalamus, where it is modulated by orexinergic and anorexinergic peptides. 
Moreover AMPK has a potential role in suppression inflammatory responses 
that represents a risk for overnutrition-related diseases. The aim of the present 
work was to study the effects of a lard high-fat diet on the expression of AMPK 
in the hypothalamus after different time length of treatment. 12 groups of 5 
rats each were divided as follows: 6 groups were fed a high-fat diet ad libitum 
for respectively 5, 7, 14, 42, 84 or 126 days; the other 6 groups were fed with 
the standard chow diet for the same periods (5, 7, 14, 42, 84, or 126 days). 
Food comsuption and body weight were monitored during the treatment. The 
hyphotalamus was sectioned and the levels of AMPKα and p-AMPKα protein 
were analyzed by Western blot and immunohistochemistry. 
The results showed a significant increase in body weight of the animals treated 
with lard high-fat diet compared to standard diet after 2 weeks of treatment. 
pAMPKα was increased only after 6 weeks of the lard high-fat diet; it was 
expressed in different area of the hypothalamus, in particular in the arcuate, 
ventro-medial and lateral hypothalamus. These data suggest that the lard high-
fat diet modifies the AMPK expression in the hyphotalamus only after a long 
treatment.
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Environment,	Epigenetic	and	Endocrinology:	a	triple	“E”	for	a	delicate	
interplay

CASATI L, MORNATI O, POLETTI A, CELOTTI F, NEGRI CESI P 
Dipartimento di Scienze farmacologiche e biomolecolari, Sezione di Biomedicina ed 
Endocrinologia, Univ. di Milano, Milano, Italy

Epigenetic links genetics and environment in shaping endocrine function. Some 
endocrine inputs regulate the epigenetic mechanism by interacting with histone-
modifying enzymes; these enzymes, in turn, might potentiate hormone receptor 
activities. Growing evidences about an interplay among endocrine, environment 
and epigenetic suggest an involvement in the aetiology of many diseases, like 
neurological ones. We already demonstrated in vivo that a prenatal exposure to 
polychlorinated biphenyl mix (PCBm) modulate some epigenetic marks as well 
as endocrine systems. To better clarify the interplay environment-endocrine 
mechanisms-epigenetics, we evaluated in vitro the role of environment (PCBm) 
in the interaction between histone modifying enzymes (Jarid1b) and hormone 
signals (androgen receptor, AR). We found that PCBm alone induces AR 
transcriptional activity in a dose dependent way, but antagonizes DHT binding 
to AR. Jarid1b potentiates AR transcriptional activity, independently of ligand 
and of cell phenotype; AR nuclear translocation is influenced by the presence 
of both PCBm and Jarid1b. PCBm auto-down regulates AR expression and 
this negative feedback is potentiated by Jarid1b and depends on AR promoter 
length. Collectively, these data suggest that AR modulation exerted by PCBm 
might imply chromatin remodelling, possibly mediated by Jarid1b. A further 
clarification of AR-Jarid1b-PCB interaction might be important to identify new 
aspects of neurological diseases like autism.
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Identification	of	GPR23/LPA4	as	a	candidate	G	protein-coupled	receptor	
for	Guanosine

DI LIBERTO V1, GAROZZO R2, GRILLO M1, MUDÒ G1, CACIAGLI F3, 
CONDORELLI DF2, BELLUARDO N1 

1Dept Experimental Biomedicine and Clinical Neuroscience, Section of Human Physiology, 
Univ. of Palermo, Palermo, Italy 
2Dept of Chemical Sciences, Section of Biochemistry and Molecular Biology, Univ. of 
Catania, Catania, Italy. 
3Dept Biomedical Sciences, Univ. of Chieti-Pescara, Chieti, Italy

Several studies have shown that guanine-based purines exert biological effects, 
possibly through membrane receptor, but at the present there are no reports 
related to the identification of such specific receptor(s). In the present study, 
using an human glioma cell line (U87), we report that the silencing of G protein-
coupled receptor GPR23, also known as LPA4 receptor, reduces significantly 
the antiproliferative effects of guanosine, while stably transfected cell clones 
over-expressing GPR23 increases sensitivity to guanosine. [3H] Guanosine 
radioligand binding assay revealed that [3H]-Guanosine binding to membrane 
fractions was greatly enhanced by GPR23 overexpression, and inhibited by 
GPR23 silencing (KD=59.5 nM and Bmax=809.5  fmol mg−1 protein in U87 GPR23-
overexpressing cells (KD=43.8 nM and Bmax=499.5  fmol mg−1 protein in U87 
wt cells and a KD=54.1 nM and Bmax= 336.7  fmol mg−1 protein in U87 GPR-23 
silenced cells). Furthermore, in [35S] GTPγS binding assay experiments, U87 
GPR23 overexpressing cells showed an higher receptor activation in response 
to guanosine, as compared to U87 wt cells (EC50= 8,067 nM in U87 GPR23-
overexpressing cells and EC50= 51nM in U87 wt cells). The binding site for 
[3H]-guanosine was highly specific and both lysophosphatidic acid (LPA) and 
guanine agonists were 10 times less effective than guanosine in displacing 50 nM 
[3H]-guanosine binding. All together these data suggest that GPR23 may act as a 
functional membrane receptor for guanosine.
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Diverse	post-translational	modifications	of	estrogen	receptor	alpha	cross-
talk	in	the	coordination	of	17beta-estradiol-dependent	cell	proliferation

ACCONCIA F, PESIRI V, LA ROSA P, PALLOTTINI V, MARINO M 
Dept of Biology, Univ. Roma Tre, Rome, Italy

17beta-estradiol (E2) exerts its pleiotropic effects through the binding to 
the transcription factor estrogen receptor alpha (ERa). The E2:ERa complex 
regulates several physiological processes including cell survival and proliferation 
through transcriptional (gene transcription) and non-transcriptional membrane-
initiated effects (activation of signalling cascades). 
Many post-translational (PTMs) modifications occur on ERa and are regulated by 
E2. Indeed, E2 induces ERa phosphorylation that facilitates ERa-dependent gene 
transcription while the hormone reduces ERa palmitoylation, thus modulating 
receptor plasma membrane localization and the E2 signalling to cell proliferation. 
The ERa is also an ubiquitinated protein: ERa polyubiquitination (polyUbq) 
increases upon E2 binding and E2-dependent ERa degradation occurs in parallel 
to the appearance of the E2-evoked physiological effects. 
However, the role of ERa PTMs in the regulation of the E2-dependent cell 
proliferation is poorly appreciated. Therefore, we analyzed here how ERa 
phosphorylation, palmitoylation and ubiquitination influence E2-induced cell 
proliferation in an integrated manner. 
Our results demonstrate that the polyUbq-based ERa degradation cross-
talks with receptor phosphorylation and palmitoylation and is required for 
the E2-dependent control of cell proliferation. Furthermore, the lack of ERa 
palmitoylation fastens E2-induced polyUbq-dependent ERa degradation and 
prevents both receptor phosphorylation and E2-dependent cell proliferation. 
These data demonstrate that a code of diverse PTMs occurs on ERa and uncover a 
new model of E2:ERa cellular signalling in which the E2-dependent control of ERa 
post-translational modifications finely coordinates the E2 ability to regulate cell 
proliferation.
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Endothelial	and	smooth	muscle	cells	dependence	of	PlGF-induced	dilation	
of	mesenteric	resistance	veins	from	pregnant	rats

MANDALA’ M1,2, KOSTIN S1, OSOL G1 

1Dept Obstetrics, Gynecology and Reproductive Sciences, Univ. of Vermont, Burlington, VT, USA  
2Dept Cell Biology, Univ. of Calabria, Rende, Italy

Placental growth factor (PlGF) is produced mainly by the placenta and 
impairment of its signaling has been reported in preeclampsia. We tested the 
effect of PlGF on mesenteric veins (MV), and defined the underlying molecular 
mechanisms involved in its action. Third order MV isolated from pregnant 
rats were cannulated and pressurized (6 mmHg) in an arteriograph, and 
preconstricted 40-50% (with U46619) prior to being exposed to PlGF(1pM-3ƞM). 
In addition to endothelium-denuded vessels, reactivity was also assessed in intact 
MV in presence of NOS + COX inhibition. PlGF induced  max vasodilation (59 
± 4.7%) of intact MV, and this effect was significantly abolished by endothelial 
denudation. In intact veins, the NOS inhibition but not COX inhibition, 
significantly reduced PlGF dilation. Also a significant reduction by potassium-
depolarizing solution (30 mM) confirming its dependence on endothelial derived  
hyperpolarizing factor (EDHF). We tested the involvement of calcium-activated 
potassium channels (SK, IK) by pre-treating vessels with pharmacological 
inhibitors of channel subtypes. PlGF dilation was significantly inhibited 
by apamin and tram 34, implicating endothelial SK and IK channels in the 
underlying mechanism. In summary, PlGF vasodilation of MV is mainly mediated 
by endothelium-derived relaxation factors (NO and EDHF) and only in part by 
smooth muscle cells. The vasodilator effect of PlGF suggesting his important role 
in regulating gestational hemodynamic changes.
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Stem	cells	from	amniotic	fluid:	searching	a	role	for	calcitonin	receptor

MORABITO C1,3, GUARNIERI S1,3, CAPRARA G1,3, DI TOMO P2,3, 
PANDOLFI A2,3, FANÒ-ILLIC G1,3, MARIGGIÒ MA1,3 

1Dept Neuroscience and Imaging 
2Dept Biomedical Sciences 
3StemTeCh Group-CeSI, “G. d’Annunzio” Univ. of Chieti-Pescara

Mesenchymal stem cells from amniotic fluid (AF-MSC) are able to differentiate 
into multiple lineages and are not tumorigenic after transplantation in mice 
(De Coppi et al, Nat Biotechnol 2007), becoming potential good candidates for 
therapeutic purposes. Many evidences showed spontaneous or induced in vitro 
osteogenesis in AF-MSCs, assayed by cell morphology, calcium deposition or 
alkaline phosphatase activity. 
Considering the role of physiological agents in bone homeostasis, aim of this 
work was to study the effects of calcitonin (Ct), a regulator of bone resorption 
(Inzerillo et al, J Pediatr Endocrinol Metab 2004), on AF-MSCs during osteogenic 
differentiation. 
Cell samples were from amniocentesis (16th week pregnancy) of healthy 
subjects following informed consent; the Ct receptor expression assayed by 
immunolabelling and Western blot; and intracellular Ca2+ levels monitored using 
single cell imaging technique. 
Ct receptor was expressed in AF-MSCs cultured in growth or osteogenic 
medium. The intracellular localization and immunoreactive band of the receptor 
showed an inactive form. This was supported by a very low and variable cell 
response to Ct on calcium variations.    
These preliminary results showed that AF-MSCs could be a potential osteogenic 
model useful to study in vitro cell response to Ct and its receptor activation, 
involved in the numerous regulatory actions on osteoblasts/osteocytes and 
osteoclasts.



�1Verona, Italy - 21-23 September 2012

pro
g

r
a

m
m

e
o

r
a

lS

Parallel Oral Communication 4
Cell Physiology

Transporting	cargoes	to	mitochondria.	A	novel	intracellular	trafficking	
pathway	unravelled	by	means	of	VacA	toxin

SOMMI P1, BOQUET P2, RICCI V1 

1Dept Molecular Medicine, Univ. of Pavia Medical School, Pavia, Italy 
2Dept Clinical Bacteriology, Univ. of Nice-Sophia Antipolis, Nice, France

Background & Aim: Poisons are chemical scalpels useful to dissect biological 
processes. Bacterial toxins (the most powerful natural poisons) greatly 
contributed to unravel basic mechanisms in cell biology. VacA toxin from 
Helicobacter pylori enters epithelial cells and reaches mitochondria where it 
triggers apoptosis. This study was aimed to investigate such an intracellular 
trafficking pathway. 
Methods: Epithelial cell lines, variously transfected and/or drug-treated, were 
intoxicated with purified VacA. The intracellular trafficking of the toxin and 
its resulting effects were monitored by laser-scanning confocal microscopy 
(including time-lapse videomicroscopy). 
Results: We found that VacA was first internalized in a tubulo-vesicular 
compartment located close to the plasma membrane. From such a compartment 
arose a subpopulation of early endosomes (EE) that underwent motility via the 
formation of actin comet tails at their surface. Actin-dependent motility of 
toxin-containing EE allowed their trafficking to the mitochondria, where VacA 
translocated. Disruption of F-actin filaments prevented VacA from reaching 
mitochondria and thus from causing apoptosis. 
Conclusions: Our work provides evidence of an intracellular trafficking pathway 
through which cargoes can be transported to mitochondria via rocketing EE. 
Further studies are in progress to decipher whether cargo-containing EE stably 
dock with mitochondria or they transfer cargoes through a ‘kiss-and-run’ 
mechanism.
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Fabio Ruzzier Lecture

In vivo	Connectivity:	Paramagnetic	Tracers,	Electrical	Stimulation	&	
Neural-Event	Triggered	fMRI

LOGOTHETIS NK1,2 

1Dept Physiology of cognitive processes, MPI for biological cybernetics, Tübingen, Germany 
2Imaging Science and Biomedical Engineering, Univ. of Manchester, Manchester, United 
Kingdom

Traditionally, neuroanatomical cortico-cortical and cortico-subcortical 
connections have been examined mainly by means of degeneration methods 
and anterograde and retrograde tracer techniques.  Although such studies have 
demonstrated the value of the information gained from the investigation of the 
topographic connections between different brain areas, they do require fixed, 
processed tissue for data analysis and therefore cannot be applied to animals 
participating in longitudinal studies. Capacities such as plasticity and learning 
are indeed best studied with non-destructive techniques that can be applied 
repeatedly and, ideally, combined with neuroimaging or electrophysiology studies.

The recent development of MR-visible tracers that can be infused into a specific 
brain region and are transported anterogradely transsynaptically is one such 
technique. Simultaneous electrical stimulation (ES) and fMRI (esfMRI) is 
another. In fact, esfMRI offers a unique opportunity for visualizing the networks 
underlying electrostimulation-induced behaviors, to map the neuromodulatory 
systems, or to study the effects of regional synaptic plasticity, e.g. LTP in 
hippocampus, on cortical connectivity.   In my talk I’ll present new data on MR-
visible tracers and esfMRI that show the capacity of these methods for the study 
of the organization of cortical microcircuits and effective connectivity. I shall also 
show first results from studies mapping network topologies by triggering imaging 
at structure-specific events, e.g. hippocampal ripples or cross-frequency coupling 
events.
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P1.1
Hippocamapal	and	behavioral	effects	of	perinatal	exposure	to	bisphenol-A	
on	adult	male	rats	on	persistent	pain.	Modulation	by	estrogen	and	opioid

VODO S1, LARIVIERE WR1,2, DELLA SETA D1, CECCARELLI I1,3, 
FIORENZANI P1, ALOISI AM1 
1Dept of Physiology, Univ. of Siena, Siena, Italy 
2Depts of Anesthesiology and Neurobiology, Univ. of Pittsburgh School of Medicine, 
Pittsburgh, PA, USA 
3Dept of Pharmacology, Siena Biotech, Siena-Italy

To test the long term effect of perinatal (pregnancy and lactation) bisphenol-
A (BPA) exposure on hippocampal ACh release and behavioral response, and 
to verify possible involvement of estrogen modulation in adulthood, male 
rats born from BPA or OIL (vehicle) treated mother, were implanted in the 
dorsal hippocampus and in the lateral ventricles to allow microdialysis and icv 
injections. The 2 days before testing rats were primed with estradiol (E) or saline 
(SAL1) icv injected, then the day of testing were further divided in those receiving 
ICI182,780 (ER antagonist), b-funaltrexamine (m opioid antagonist) or saline 
(SAL2). 
All animals were exposed to the formalin test (60 min) after a stabilization period 
(40 min).

Results; Data showed higher basal hippocampal ACh levels in BPA rats than 
in OIL treated one. Estradiol treatment before testing induced a significant 
decrement in Ach release in all groups. 
BPA as well as the other estrogen-related compounds affected pain differently 
depending on time of exposure (perinatal, pre-treatment, treatment) and 
behavioral response (licking, paw jerk).

Conclusion; These data indicate a significant long term effect of estrogenic-like 
exposure able to change neuronal processes involved in cognitive functions and 
pain modulation. 
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P1.2
Preliminary	evidence	on	the	role	of	vestibolo-	and	neo-cerebellar	circuits	
in	the	consolidation	of	spatial	memory	related	to	navigation

ANDRE P1 ,DELLA SETA D1, FIORENZANI P1, MENZOCCHI M1,  
DESSÌ-FULGERI F2, FARABOLLINI F1 

1Dip. di Fisiologia, Univ. degli Studi di Siena, Siena 
2Dip. di Biologia Evoluzionistica, Univ. degli Studi di Firenze, Firenze

To evaluate if the cerebellum takes part in the process of consolidation of the 
memory traces related to navigation, we tested in a Morris water maze two groups 
of male rats, chronically implanted for injection into the cerebellar nuclei of saline 
or muscimol (MU), a GABAA agonist with a transient inhibitory action. During 
the acquisition phase (Place test) animals were trained to find a submerged escape 
platform by the use of distal cues in a protocol of 8 trials/day (2 blocks of 4 trials) 
for 5 days, and injected immediately after. A Probe test was applied before Place 
test; the time spent in the area where the platform was previously located is an 
index of consolidation. 
Based on histology, MU-treated animals were sorted in: (a) dorsal dentate group 
(DDN) and (b) ventromedial dentate group (VMDN), in which the injected drug 
reached also the vestibular nuclei. 
In the place test, the VMDN showed versus controls (C), longer latencies in 
reaching the platform in the first block of each day, indicating a less efficient 
retention. In the probe test, C and DDN showed a gradual increase of time spent in 
reference quadrant up to values around 40% at day 4 while the VMDN remained 
around the value of 25 %, regarded as casual distribution. 
Results seem to exclude a role of the cerebellum trough the dentate nucleus in the 
process of spatial memory consolidation, at least at the time span of our protocol, 
and suggest that such a role could be exerted trough the vestibular system.
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P1.3
Neuroprotective	effects	of	beta3	adrenergic	receptors	against	hypoxic	
damage	to	the	retina:	role	of	the	vascular	endothelial	growth	factor

BAGNOLI P and DAL MONTE M 
Dept Biology, Pisa Univ., Italy

In the retina, hypoxia is a key factor to trigger angiogenesis and to cause 
retinal cell death. The beta-adrenergic system interferes with angiogenesis-
dependent diseases by regulating VEGF, but its role on retinal degeneration 
is unknown. Aim of the present study was to investigate the role of beta3-
adrenergic receptors (BAR3) in retinal degenerative responses to the hypoxic 
insult. In mouse retinal explants, BAR3 were blocked pharmacologically or 
silenced with siRNAs. VEGFR2 was blocked with SU1498, iNOs and eNOS 
with AG, L-NIO or L-NAME. Quantitative RT-PCR, Western blot, colorimetric 
assays, immunohistochemistry and TUNEL were used. We found that BAR3 is 
localized to retinal blood vessels in which it is up-regulated by hypoxia and acts 
through iNOS/NO to control endogenous VEGF and angiogenic responses to 
hypoxia. We also found that BAR3 blockade enhances retinal degeneration in 
response to hypoxia by increasing apoptotic signals and retinal cell death thus 
suggesting neuroprotective action of BAR3. Pharmacological interaction with 
VEGF signalling demonstrates that BAR3 protects retinal cells through VEGF 
suggesting its important neuroprotective action in the retina. This conclusion 
may have implications for VEGF blockade within the context of ocular vascular 
diseases and suggests that modulation of BAR3 activity during ischemia may be a 
powerful means to achieve neuroprotection.

Grant of The Meyer Foundation to PB and The International Retinal Research 
Foundation to MDM.
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P1.4
Nitric	oxide	producing	neurons	in	the	rat	corpus	callosum

MENSA’ E, FABRI M, BARBARESI P 
Dip. Med sperim e clin, Sez Neurosci e Biol cell, Univ. Politecnica Marche, Ancona, Italy

The aim of the present study is to determine the presence and distribution 
of nitric oxide (NO) producing neurons in the rat corpus callosum (CC) 
using nicotinamide adenine dinucleotide phosphate diaphorase (NADPH-d) 
histochemistry and neuronal NO synthase (nNOS) immunocytochemistry. 
Intense NADPH-d positive neurons were present along the rostrocaudal extention 
of the CC. Neurons were more numerous in the lateral CC to gradually decrease 
in its medial regions, where they were very few or absent. Golgi-like appearance 
of NADPH-d positive intracallosal neurons allowed us to divide them into five 
different morphological types: i) bipolar; ii) fusiform, iii) round; iv) polygonal; 
v) pyramidal. Numbers of NADPH-d positive neurons was calculated in two 
cases. In the first case count was made in 145 sagittal sections, 60 μm thick 
(both hemispheres for a total of 8,700 μm of thickness) and neurons amounted 
to 2959; in the second case neurons amounted to 2598 and count was performed 
in 120 sagittal sections, 50 μm thick  (both emispheres; for a total of 6,000 μm of 
thickness). Many of these neurons were associated with blood vessels. In addition 
NADPH-d positive nerve fibers were present throughout the CC. Distribution 
of nNOS immunopositive neurons coincides with that of NADPH-d neurons 
showing the same lateromedial gradient. Further analysis of ultrathin sections to 
study the ultrastructural organization of intracallosal NO-producing neurons are 
in progress in our laboratory.
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P1.5
Drastic	reorganization	of	endocannabinoid	controlled	innervation	of	the	
lateral	hypothalamic	area	in	obesity

BECKER T1, CRISTINO L2,3, DI MARZO V2,4, BUSETTO G1,5 

1Dept of Neurological, Neuropsychological, Morphological and Motor Sciences, Section of 
Physiology and Psychology, Univ. of Verona, Italy 
2Endocannabinoid Research Group at 3Institute of Cybernetics „Eduardo Caianiello“ or at 
4Institute of Biomolecular Chemistry, CNR Pozzuoli, Italy 
5National Institute of Neuroscience, Verona, Italy

Orexin-expressing neurons (OX-n) are found in the lateral hypothalamic area 
(LHA) and project throughout the brain, thereby modulating food intake. In 
normal mice, the afferents onto OX-n are mostly excitatory and retrogradely 
modulated by release of endocannabinoids acting through CB1 receptor. This 
innervation is enhanced by low levels of the hormone leptin (as it happens during 
food deprivation). Little is known about OX-n innervation -and its modulation- 
during obesity, a condition affecting millions of people worldwide. 
We show that OX-n synthesize the endocannabinoid 2-arachidonoyl glycerol. In 
the transgenic mouse strain ob/ob made obese by leptin deficiency, we describe 
a much higher CB1-expressing inhibitory innervation of OX-n compared to wt. 
Consequently, mIPSC frequency in weaned ob/ob mice is 2 - 3 times higher 
than in wt. No difference is observed in pre-weaning mice. The administration 
of a CB1 receptor agonist (WIN) reduces sIPSC frequency more in ob/ob then 
in wt, an effect reversed by the receptor antagonist AM251. When artificially 
depolarized, ob/ob (but not wt) OX-n retrogradely reduce sIPSC frequency, an 
effect prevented by AM251 and suggestive of endocannabinoid release. As a 
consequence of this strong dis-inhibition, ob/ob mice express higher levels of 
orexin in the brain areas innervated by OX-n compared to wt. All these effects 
are reversed within 24hours by in vivo leptin administration.  
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P1.6
Triple-labeling	analysis	of	the	expression	of	presynaptic	proteins	of	the	
release	machinery	in	glutamatergic	and	GABAergic	axon	terminals

BRAGINA L1, FATTORINI G1, GIOVEDI’ S2, BENFENATI F2,3, CONTI F1,4 

1Dept Experimental and Clinical Medicine, Univ. Politecnica delle Marche, Ancona, Italy 
2Dept of Experimental Medicine, Univ. di Genova, Genova, Italy 
3Dept of Neuroscience and Neurotechnologies,The Italian Institute of Technology, Genova, Italy 
4Fondazione di Medicina Molecolare, Univ. Politecnica delle Marche, Ancona, Italy

Following up our studies on the differential expression of presynaptic proteins in 
glutamatergic and GABAergic axon terminals (Bragina et al., 2007; 2010; 2012), 
we performed triple labeling studied on the extent of co-localization between 
synaptotagmin (SYT) 1 and 2, in VGLUT1-positive (+) and VGLUT2+ axon 
terminals, of Rab3a and c in VGLUT1+, VGLUT2+ and VGAT+ terminals and of 
syntaxin (STX) 1A and B in VGLUT1+ and VGLUT2+ puncta. Co-localization 
studies showed that ~75 % of glutamatergic terminals that expressed SYT2 
expressed also SYT1, ~4 % expressed only SYT2, ~57 % expressed only SYT1 
and 27% none. Analysis of STX isoforms provided similar results, for ~ 50% 
of VGLUT1+ axon terminals expressed both isoforms, whereas the remaining 
terminals expressed neither STX1A nor STX1B. As for expression of Rab3 
isoforms, results showed that: 1) ~ 70% of VGLUT1+ axon terminals expressing 
Rab3c co-express Rab3a, ~58 % expressed only Rab3a, ~3,5 expressed only Rab3c 
and ~ 30 % none; 2) ~55 % of VGLUT2 (+) terminals expressing Rab3c expressed 
also Rab3a, ~ 20 % expressed only Rab3a and ~ 10 % expressed only Rab3c and ~ 
57% none; and 3) ~ 45 % of VGAT+ axon terminals expressing Rab3c expressed 
also Rab3a, ~ 30 % expressed only Rab3a or Rab3c. In addition, immunoisolation 
experiments show that synaptic vesicles can express both isoforms of SYT. Thus, 
triple-labeling studies showed that the degree of heterogeneity is higher than 
previously depicted by double-labeling studies.
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P1.7
In vitro	monosynaptic	circuits	of	Helix neurons	as	an	experimental	model	
to	study	synapsin	knock-down

BRENES O1,2, CERASE A1, GIACHELLO C1, GHIRARDI M1,3, 
MONTAROLO PG1,3 

1Dept Neuroscience, Sect. Physiology, Univ. of Turin, Italy 
2Dept Physiology, School of Medicine, Univ. of Costa Rica, Costa Rica 
3National Institute of Neuroscience, Turin, Italy

Synapsins (Syn) are a conserved family of presynaptic proteins, involved in the 
fine-tuning of synaptic transmission. Syn mutations have been related with 
epileptogenesis and the study of mammalian knock-out models has clarified in 
some degree their role in this process. But the presence of different genes and 
isoforms, and the possible development of compensatory mechanisms hinder an 
accurate interpretation of results. Consequently, we are developing an in vitro 
monosynaptic connection, as a reliable Syn knock-down model, in order to over-
express and analyze epilepsy-related forms of Syn. 
We cloned two antisense RNAs (asRNA) against Helix synapsin (helSyn) into 
a plasmid able to constitutively overexpress them upon intra-nuclear injection. 
To verify their efficacy, expressing cells were immunolabeled against helSyn. 
In control group we observed that helSyn levels increased with time, whereas 
asRNAs expressing cells showed a significant decrease of immunostaining 
levels, starting from 48h of expression, confirming protein loss. Therefore, 
we investigated the effect of Syn knock-down on cellular morphology. asRNA 
expressing cells displayed a significant reduction of neurite linear outgrowth and 
branching generation from newly sprouting neurites, in addition to a markedly 
decrease in the number and mean size of varicosities, compared to controls. Now, 
we are functionally characterizing the asRNA expressing cells in order to proceed 
to the constitutive expression of mutated Syn.
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P1.8
Rac1	activation	improve	retina	ganglion	cells	survival	and	regeneration	by	
ERK1/2	and	Pak

LORENZETTO E1, ETTORRE M1,3, PONTELLI V1, BOLOMINI-VITTORI M2, 
BOLOGNIN S1, ZORZAN S1,3, LAUDANNA C2,3, BUFFELLI M1,3 

1Dept of Neurological Sciences (DSNNMM), Univ. of Verona, Verona, Italy 
2Dept of Pathology, Univ. of Verona, Verona, Italy 
3Center for Biomedical Computing, Univ. of Verona, Verona, Italy

In adult mammals, after optic nerve injury, retinal ganglion cells (RGCs) do 
not regenerate their axons and most of them die by apoptosis within a few 
days. So far, many molecules injected intravitreally were able to enhance RGCs 
survival and axonal regeneration, however with poor results. The rho-related 
small GTPase Rac1 is part of a complex, still not fully understood, intracellular 
signaling network, mediating in neurons many effects, including axon growth and 
cell survival. However, its role in neuronal survival and regeneration in vivo has 
not yet been properly investigated. To address this point we intravitreally injected 
selective cell-penetrating Rac1 mutants after optic nerve crush and studied the 
effect on RGCs survival and axonal regeneration in transgenic mice. We injected 
two well-characterized L61 constitutively active Tat-Rac1 fusion protein mutants, 
in which a second F37A or Y40C mutation confers selectivity in downstream 
signaling pathways. Results showed that, 15 days after crush, both mutants were 
able to improve survival, while the double mutant harboring the F37A mutation 
also improved the axonal regeneration. Furthermore, we showed that the two 
mutants exert their effect by distinct mechanisms: the F37A action is related to 
Pak1 activation on RGCs, whereas the Y40C mutant gave an ERK1/2 activation 
on glial cells. Thus, the selective activation of specific Rac1-dependent pathways 
could represent a promising strategy to contrast neuronal degeneration. 
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P1.9
Chitin-like	polymers	accumulate	in	Alzheimer	plaques	and	inhibits	long	
term	potentiation	of	excitatory	synapses

BUSETTO G1 , TURANO E2 , BONETTI B2 
Dept of Neurological, Neuropsychological, Morphological and Motor Sciences, Verona Italy, 
1Section of Physiology and Psychology, 2Section of Neurology

Alzheimer disease (AD) is a neurodegenerative disease that is estimated to affect 
15 millions people worldwide. The main cause of AD is generally attributed to 
the accumulation of β-amyloid (Aβ) protein in typical plaques. Recently, the N-
acetyl-glucosamine polymer “Chitin” has also been found within Aβ plaques 
(Castellani et al. 2005), but its potential role in the pathogenesis of AD remains 
to be elucidated. We found that Chitin or high concentrations of its precursors 
(N-acetyl-glucosamine+UDP) have a specific neurotoxic effect, reducing to 
40% the survival of hippocampal cultured neurons after 48hrs in vitro, while 
leaving fibroblasts unperturbed. The neurotoxic effect was further replicated 
in hippocampal slice cultures. Functionally, the acute application of Chitin’s 
precursors to hippocampal slices of adult mice, prevents the expression of 
Long Term Potentiation of CA3 to CA1 glutamatergic synapses (excitatory post 
synaptic field potential slope relative to baseline: control 70%, n=8; with Chitin’s 
precursors 17%, n=7). These data support the hypothesis that Chitin accumulation 
during AD may induce structural and functional deficits that may contribute to 
Aβ-derived neurotoxicity.
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P1.10
Anti-pyruvate	kinase	autoantibodies	from	patients	with	tic	disorders	
following	Group	A	streptococcal	infection	recognise	the	macromolecular	
complex	of	the	KATP	channels	in	mouse	brain

BUTTIGLIONE M1, MARTINO D2 

1Dipartimento di Scienze Biomediche ed Oncologia Umana, Univ. degli Sudi di Bari ‘Aldo Moro’ 
2Neuroscience & Trauma Centre, Queen Mary Univ. of London, School of Medicine and 
Dentistry

Immune-mediated central nervous system (CNS) diseases triggered by Group 
A ß-haemolytic streptococcal (GABHS) infections include movement disorders 
associated with psychiatric disturbances. A pathogenic role of GABHS infections 
has been proposed for a subgroup of paediatric patients affected by tic disorders 
and/or obsessive-compulsive disorder, which was denominated Paediatric 
Autoimmune Neuropsychiatric Disorders Associated with Streptococcal 
Infection (PANDAS). An autoantibody-mediated mechanism has been proposed 
to mediate the full spectrum of these disorders. Serum anti-neuronal antibodies 
targeting a group of glycolytic enzymes, pyruvate kinase (PK), enolase and 
aldolase C, ubiquitously expressed in the CNS, were demonstrated in children 
with tics and obsessive-compulsive symptoms the onset of which was temporally 
linked to GABHS infections. PK is a good candidate for the “molecular mimicry” 
between human brain and GABHS . To explore the influences on neurons of the 
PK serum autoantibodies from PANDA patients, here we investigate, in mouse 
brain, the physical association of PK with the Kir6.1 and Kir6.2 subunits of the 
ATP-sensitive potassium channels. We show that strong anti-PK positive sera 
recognise the PK/Kir6.1 association in CNS. Our results allow to hypothesize that 
the anti-PK autoantibodies can perturb the macromolecular protein complex of 
KATP channels within the CNS and could affect neuronal excitability.
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P1.11
Nerve	Growth	Factor	regulates	astrocyte	physiology	in vivo

CARUCCI NM1, FERRARI A1, RIZZI C1, FASULO L2, CAPSONI S1 
1Laboratory of Neurobiology, Scuola Normale Superiore, Pisa, Italy 
2Neurotrophins and Neurodegenerative diseases Unit, European Brain Research, Rome, Italy

Cholinergic neurons of the basal forebrain are considered the main target cell 
of Nerve Growth Factor in the CNS, despite the fact that also astrocytes display 
NGF receptors. However, the potential effects of NGF on astrocytes have not been 
investigated extensively. 
Here we show that deprivation of the mature form of NGF in mice expressing 
neutralizing antibodies  (AD11 mice) induces in an age-dependent manner, a 
marked astrocytic atrophy. To understand the role of p75NTR and proNGF 
in astrocytic atrophy, we analyzed these cells in p75NTR -/- mice, in p75NTR 
-/- crossed to anti-NGF mice (AD12 mice) and in mice over-expressing an 
uncleavable form of proNGF. We found that, while the morphology of astrocytes 
was unchanged in p75NTR-/- mice, the overexpression of proNGF determines 
an astrocytic atrophy similar to that found in AD11 mice. The degeneration 
is worsened in AD12 mice, with the formation of GFAP-immunoreactive 
intracellular inclusions. 
Astrocytes are important for their ability to influence neuronal activity. Here, we 
show that NGF deprivation, concomitantly to astrocytic atrophy, also determines 
a decrease in synaptic markers expression.  
Thus, we show that NGF plays a significant role in the maintenance of astrocyte 
functions in vivo. We postulate that astrocytic atrophy plays a causal role in the 
broad neurodegeneration induced by NGF deprivation in anti-NGF mice, which 
goes well beyond the expected effects on its neuronal targets.
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P1.12
Selective	increase	of	distractibility	in	horizontal	spatial	dimension	in	
older	adults

CHIEFFI S1, VIGGIANO A2, IAVARONE A3, LA MARRA M1, MESSINA G1, 
MONDA M1, DE LUCA B1 

1Dept Experimental Medicine, Second Univ. of Naples, Naples, Italy 
2Dept Studies of Institutions and Territorial Systems, Univ. of Naples ‘‘Parthenope’’, Naples, Italy 
3CTO Hospital, Naples, Italy

The environment constantly presents us with huge amounts of information. To 
pursuit our goals, we have to attend selectively to relevant information and/or 
attenuate competing irrelevant information (Shiffrin, 1988). As compared to 
young adults (aged 18–30), older adults (65+ years old) seem less efficient in 
filtering out irrelevant information (Healey et al., 2008). In the present study, 
we examined the efficiency of filtering processes in both young and older adults 
by using a line bisection paradigm (Chieffi et al., 2012). Two groups of twenty 
right-handed subjects participated in the study: young (aged 21-30) and older 
participants (aged 68-80). Subjects were required to bisect a line that was flanked, 
at one end, by a pair of distractors. Stimuli were presented in the horizontal, 
radial, and vertical dimension. The distractors influenced bisection performance 
in both groups, since all participants misbisected lines in opposite direction with 
respect to the location of the flanking distractors. However, when the stimuli 
were oriented horizontally, the influence of distractors was more pronounced in 
older subjects. These findings suggest that aging may selectively affect attentional 
filtering processes operating in the horizontal spatial dimension.

Chieffi S et al. Exp Brain Res. 2012;219(4):489-98. 
Healey MK et al. Prog Brain Res. 2008;169:353-63. 
Shiffrin RM (1988). In Atkinson RC et al. (eds), Stevenś Handbook of 
Experimental Psychology. Wiley, New York.
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P1.13
The	acute	phase	protein	Haptoglobin	affects	Apolipoprotein	E	modulation	
of	cholesterol	homeostasis	in	brain

SPAGNUOLO MS1, MARESCA B2, LA MARCA V2, CEFALIELLO C2, 
CAVALIERE G2, MOLLICA MP2, LIONETTI L2, CRISPINO M2, CIGLIANO L2 

1Istituto per il Sistema Poduzione Animale in Ambiente Mediterraneo, CNR, Napoli, Italia 
2Dipartimento delle Scienze Biologiche, Univ. degli Studi di Napoli Federico II, Napoli, Italia

Inflammation and alteration in lipid homeostasis are associated with the 
pathogenesis of neurodegenerative diseases such as Alzheimer’s disease (AD). 
Apolipoprotein E (ApoE), the main lipid carrier in brain, plays a key role in 
modulating lipid, beta amyloid (A-beta) and neuronal homeostasis. We previously 
showed that the acute-phase protein of inflammation Haptoglobin (Hpt) binds 
ApoE, and impairs its key function in cholesterol (chol) homeostasis in blood. 
Interestingly, increased level of Hpt was found in liquor from patients with AD 
and Parkinson’s disease, and it was also found associated with A-beta plaques in 
AD. Hpt ability to inhibit A-beta fibril formation was reported. A main objective 
of our research was to study whether Hpt, because of its binding to ApoE, 
influences the ApoE function in A-beta and chol homeostasis. Also, the effect 
of aging on Hpt and ApoE expression in rat brains was investigated. Our results 
showed that Hpt influences A-beta clearance by astrocytes in culture. Also, Hpt 
affects the binding of ApoE to its neuronal and astrocytes receptors, which is 
essential for chol incorporation. A significant increase of Hpt level, associated 
with ApoE reduction was found in cortex and hippocampus of adults rats (24±2 
weeks) compared to young rats (8±2 weeks). We suggest that the interaction 
between Hpt and ApoE might represent a mechanism by which inflammation 
affects AD pathogenesis. 
This work was funded by Compagnia di San Paolo “Neuroscience Programme”



�� 63rd National Congress of the Italian Physiological Society

po
St

er
S 

 1

P1.14
Investigating	leucine	rich	repeat	kinase	2	(LRRK2)	binding	partners:	role	
of	p21	activated	kinase	6	(PAK6)

CIVIERO L1, BELLUZZI E1, TOFFOLETTO S1, BEILINA S3, BUBACCO 
L1, BAEKELANDT V2, BUBACCO L1, TAYMANS JM2, COOKSON M3, 
GREGGIO E1 

1Dept of Biology , Univ. of Padova, Padova, Italy 
2Laboratory for Neurobiology and Gene Therapy, Katholieke Universiteit Leuven, Leuven, 
Belgium 
3Cell Biology and Gene Expression Unit, Laboratory of Neurogenetics, National Institute on 
Aging, Bethesda, MD, USA

LRRK2 is a large, multidomain protein. Mutations in LRRK2 gene account for 
up to 13% of familiar Parkinson’s disease cases. Despite intense research efforts, 
information on the physiological and pathological function(s) of LRRK2 is still 
fragmentary. Since LRRK2 contains an enzymatic core composed of a GTPase 
and a kinase domain, it is thought to act as a signaling molecule. Furthermore, 
the primary structure of LRRK2 includes several domains that are predicted to 
function in protein-protein interactions. To shed more light on LRRK2 signaling 
pathways, we used a high throughput approach to search for binding partners. 
Highly pure LRRK2 protein was probed against 9000 recombinant proteins 
linked to a solid surface in a Protoarray. One of the most promising LRRK2 
interactors is p21-activate kinase 6 (PAK6), a brain-specific dimeric kinase 
implicated in the regulation of cell morphology and cytoskeleton rearrangements. 
Here, we validate the interaction between the two proteins by co-
immunoprecipitation and immunocytochemistry. Interestingly, in HEK293T cell 
model the two kinases co-localize and are associated with filamentous peripheral 
structures positive to F-actin staining. In this frame we are also investigating the 
role of PAK6 expression level on LRRK2 phosphorylation status. In conclusion, 
our results point to PAK6 as a novel LRRK2 interactor and suggest a potential role 
of the LRRK2-PAK6 complex on the regulation of cytoskeleton dynamics.
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P1.15
Synaptosomal	protein	synthesis	in	old	rats	is	selectively	modulated	by	
training

CEFALIELLO C, EYMAN M, MANDILE P, PISCOPO S, CRISPINO M, 
GIUDITTA A 
Dept Biological Sciences, Univ. Naples Federico II, Naples, Italy

Synaptosomal fractions from rat brain have long been used to determine rate 
and main features of synaptic protein synthesis. Using these fractions we have 
previously shown that in adult rats trained for a two-way active avoidance task, 
the local synthesis of two synaptic proteins of 66.5 kDa and 87.6 kDa is selectively 
enhanced. 
To verify if the effect is age-dependent, we examined synaptosomal protein 
synthesis in brain macroregions of two years old rats trained for the same task. In 
comparison with control rats kept in their home cage, trained old rats exhibited a 
marked increase in synthesis of the 66.5 kDa protein in cerebral cortex, brainstem 
and cerebellum. A somewhat lesser increment occurred for the 87.6 kDa protein. 
In addition, the newly synthesized 87.6 kDa protein correlated with avoidances 
and escapes and inversely correlated with freezings in cerebral cortex and 
brainstem while correlations of the newly synthesized 66.5 kDa protein remained 
below significance. These correlative patterns are sharply at variance with those 
observed in trained adult rats. The data confirm that the local system of synaptic 
protein synthesis is selectively modulated by training, and show that the synaptic 
response of old rats differs from that of adult rats due to significant differences in 
behavioral responses.
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Immediate	early	genes	expression	in	the	cerebellar	cortex	correlates	with	
LTP	and	LTD	induction

GANDOLFI D1, CERRI S2, MAPELLI J3,4 , TRITTO S1, MAPELLI L1, 
POLIMENI M1, ARMENTERO MT2, BLANDINI F2, D’ANGELO E1,4 

1Dept of Public Health Neuroscience Experimental and Forensic Medicine, Normal Human 
Anatomy Section, Univ. of Pavia, Pavia 
2Interdepartmental Research Center for Parkinson’s disease, Fondazione Istituto Neurologico 
Nazionale C. Mondino 
3IRCCS, Pavia, Dept of Biomedical Sciences, Univ. of Modena and Reggio Emilia, Modena 
4Brain Connectivity Center, Fondazione Istituto Neurologico Nazionale C. Mondino IRCCS, 
Pavia

The consolidation of changes following activity-dependent neural plasticity are 
believed to involve specific patterns of gene expression. In the hippocampus, 
immediate early genes are thought to contribute to long-term synaptic plasticity 
(LTP and LTD); 
Immediate early genes are thought to contribute to long-term synaptic plasticity 
(LTP and LTD) in the hippocampus. We employed VSD imaging in rat cerebellar 
slices in order to map LTP/LTD spatial distribution in the cerebellum granular 
layer at 15’ and 120’ following a Theta Burst Stimulus delivered to the mossy 
fibers. Slices were then fixed and processed for immunohistochemistry and in 
situ hybridization in order to identify c-Fos and P-CREB expression patterns at 
the protein and mRNA level. The induction of long-term plasticity increased the 
average level of P-CREB both at 15’ and 120’ after TBS, while c-Fos was unaltered 
at 15’ and significantly increased at 120’M APV showed that, in correspondence 
with the block of LTP and LTD induction, c-Fos and P-CREB levels were 
unchanged, confirming their involvement in cerebellar plasticity.. By spatially 
correlating long-term synaptic plasticity with the corresponding variation 
of P-CREB and c-Fos, we observed that regions showing LTP well correlated 
with positive variations of P-CREB and c-Fos. Conversely, areas showing 
LTD correlated exclu-sively with negative variations of P-CREB. The analysis 
performed in the presence of 50 
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P1.17
Multiple	synchronous	and	equipotent	spindle	generators:	a	256-channels	
EEG	study

DEL FELICE A1, ARCARO C1, STORTI SF1, FIASCHI A1,2, MANGANOTTI P1,2 
1Dept of Neurological, Neuropsychological, Morphological and Movement Sciences, Section 
of Neurology, Univ. of Verona, Verona, Italy; 
2Dept of Neurophysiology, IRCCS San Camillo, Venice, Italy

Objectives: to identify fast and slow spindle cortical generators through Electrical 
Source Imaging (ESI), recording data with a 256-channel EEG; Design: subjects 
underwent a day-time nap while EEG was acquired; analysis was performed 
off line; Setting: recordings were performed in an electrically shielded, sound 
proof, darkened laboratory room; Patients or Participants: 11 healthy subjects 
with no neurological nor sleep disturbance, not taking drugs; Interventions: N/
A; Measurements and Results: spindles were visually scored by an experienced 
neurologist; EEG traces were independently bandpass fitered at 10-12 Hz for slow 
and at 12-14 Hz for fast spindles. EEG was segmented on the marker position, and 
segments separately averaged. and independently. Cortical sources were localized 
using the low-resolution brain electromagnetic tomography analysis (LORETA) 
on the Montreal Neurological Institute (MNI) brain. Maximal intensities were 
compared through the Wilcoxon matched pairs test (p<0.05). Five traces were 
discarded, either beacause lacking sleep or due to excessive artifatcs. EEG 
recordings included in the analysispresented a mean of 41 spindles per participant 
(24 slow and 17 fast). Two to three slow spindles’ generators were identified in 
the frontal lobe in all cases, with an additional source in precuneus and inferior 
parietal gyrus in two cases. Fast spindles had multiple sources identified purely 
in the frontal cortex in half of the cases, with other cases localizing frontal and 
temporal, or temporal and parietal. Source intensities were overall comparable 
(p= 0.44). Conclusions: our results demonstrate multiple, synchronous and 
equipotent spindles’ cortical generators in healthy subjects, supporting the 
hypothesis of local sleep phenomena.



�2 63rd National Congress of the Italian Physiological Society

po
St

er
S 

 1

P1.18
Physiological	properties	of	the	facial	motor	cortex	innervating	lower	facial	
muscles	in	humans

PILURZI G1, HASAN A2, SAIFEE T2, TOLU E1, ROTHWELL JC2, DERIU F1 

1Dept Biomedical Sciences, Univ. of Sassari, Sassari, Italy 
2Sobell Dept of Neuroscience and Movement Disorders, Institute of Neurology, UCL, 
London, UK

Conclusive data concerning hemisphere dominance in facial muscle control are 
not available yet and the role of intracortical circuits in the modulation of resting 
and active facial muscles is still debated. We proposed to contribute to these 
issues investigating, in relaxed and active muscle states, bilaterality and symmetry 
of cortico-facial command and intracortical excitability of the facial motor cortex 
(FC). 
MEPs induced by TMS of the left and right FC were recorded bilaterally from 
relaxed and active depressor angulis oris muscle (DAO) of 19 right-handed 
volunteers. Classic paired-pulse TMS paradigm was used to test short-interval 
intracortical inhibition (SICI) and intracortical facilitation (ICF). ANOVA and 
post hoc t-test were done. 
In both relaxed and active muscle states, the contralateral MEP had a significantly 
shorter latency (p=0.005) and larger amplitude (p<0.02) than the ipsilateral MEP, 
with no significant differences according to the side of the stimulated hemisphere. 
Post hoc t test showed, in both muscle states and for left and right FC stimulation, 
a significant SICI (p<0.01) and ICF (p<0.05). 
Data show that cortical command to lower facial muscles is bilateral and 
asymmetric, with predominance of the contralateral output, irrespective of the 
stimulated hemisphere. Furthermore, inhibitory and facilitatory intracortical 
circuits operate similarly in the left and right FC when muscles are relaxed as well 
as active.
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P1.19
Proper	anticipatory	postural	adjustments	lead	to	an	accurate	voluntary	
movement

CARONNI A, BOLZONI F, ESPOSTI R, BRUTTINI C, CAVALLARI P 
Univ. degli Studi di Milano, Sezione di Fisiologia Umana del DFMCT,  Milano, Italy

Equilibrium perturbing forces associated to any voluntary upper-limb movement 
are strong enough to displace the body centre of mass. In this condition 
Anticipatory Postural Adjustments (APAs), developing in muscles other than the 
prime mover, are essential for maintaining the equilibrium stability. Here we test 
the hypothesis that APAs preceding an upper-limb target reaching could also be 
crucial in controlling movement accuracy. 
Standing subjects (10) flexed their shoulder to reach the centre of a target 
positioned in front of them. The reaching task was also performed while wearing 
and after doffing prismatic lenses (shifting the eye field rightward). EMGs from 
different upper- and lower-limb muscles and mechanical actions to ground were 
recorded. 
We found that: i) before wearing prisms, subjects performed very accurate 
reaching movements, ii) after wearing prisms, apparent pointing errors occurred, 
iii) these pointing errors were progressively compensated within each session, and 
iv) changes in APA amplitude were associated to amplitude of pointing error. 
These results demonstrate a strict coupling between voluntary movement and 
APAs pattern, suggesting that, besides stabilizing the whole body equilibrium, 
APAs also guarantee movement accuracy. Thus, recalling Bernstein’s “the 
movement responds as a whole to changes in each small part” we should consider 
APAs and primary movement as a whole, since they represent two subsequent 
aspects of the same voluntary motor act.
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P1.20
Perceptual	and	attentional	mechanisms	within	the	human	lateral	
occipital	(LO)	region

ESTOCINOVA J1,2, SANTANDREA E1,2, LO GERFO E1,2, DELLA LIBERA C1,2, 
CHELAZZI L1,2 
1Dept of Neurological, Neuropsychological, Morphological and Movement Sciences, Univ. of 
Verona Medical School, Verona, Italy 
2Italian Institute of Neuroscience, Verona, Italy

Lateral occipital (LO) cortex is a key node for object perception, but so far its 
contribution to attentional processing is largely unknown. We therefore explored 
its role in a visual selective attention task with nonsense shapes using transcranial 
magnetic stimulation (TMS). 
Subjects performed a task where, based on a green/red cue, they were to make 
a same/different judgment between one of two overlapping nonsense shapes 
(the one in the cued color) and a black comparison shape. Five pulses of TMS 
were delivered over left LO at 10Hz starting 450 ms before stimulus onset. TMS 
improved overall visual processing and selection of relevant shapes in all task 
conditions. 
We next examined the effect of the same TMS protocol applied at a later time, 
starting 50 ms before stimulus onset, where we hypothesized more specific 
attentional effects. Interestingly, with this timing, TMS enhanced target 
processing especially in the most attention demanding condition when the 
distracter, but not the target, matched the comparison shape, requiring more 
effective distracter suppression in order to counteract conflict. 
Overall, our results demonstrate that 1) LO is engaged to process nonsense 
shapes; 2) the specificity of perceptual and attentional consequences of LO TMS 
depends on stimulation timing; 3) LO crucially contributes to the attentional 
selection of a relevant target in the face of distraction; and, finally, 4) TMS can 
modulate the efficiency of filtering mechanisms within LO cortex.
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P1.21
Nature	of	the	implicit	coupling	between	hand	and	eye	motor	systems	
during	ocular	tasks

FALCIATI L, MAIOLI C 
Dept Biomedical Sciences and Biotechnologies, National Institute of Neuroscience, Univ. of 
Brescia, Brescia, Italy

Our previous transcranial magnetic stimulation (TMS) studies showed 
excitability changes in the corticospinal system (CSS) of the relaxed upper-limb 
when visual stimuli are targeted by eyes alone. CSS changes are compatible with 
an implicit program for an aimed movement of the hand to the same target 
of gaze. Thus, eye and hand motor systems are coupled even when only one 
effector is engaged. We investigated the nature of this coupling by conducting 
two experiments to assess whether CSS changes are induced whenever a shift 
of spatial attention is occurring, or are tied to the actual execution of an eye 
movement. CSS excitability was studied by applying a single-pulse TMS on the 
left motor cortex and motor evoked potentials were recorded in three muscles 
of the contralateral relaxed upper-limb. Covert shifts of spatial attention were 
ineffective to trigger excitability changes of the arm motor control system 
which, conversely, occurred when eyes overtly moved to an attentive stimulus 
(prosaccade). Notably, no modulations in CSS excitability followed eye movements 
driven by cognitive factors (antisaccade). These findings unveil the motor nature 
of the signal coupling the hand motor system to saccadic eye movements, 
although not in a slavish manner. On the contrary, behavioural contest, task 
familiarity and stimulus-response compatibility determine whether an implicit 
motor coupling of eyes and hand has to be switched on.
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P1.22
Late-onset	running	biphasically	improves	redox	balance,	energy-	and	
methylglyoxal-	related	status,	as	well	as	SIRT1	expression	in	mouse	
hippocampus

FALONE S1, CACCHIO M2, DI ILIO C3, FANÒ-ILLIC G2, AMICARELLI F1 

1Dept of Basic and Applied Biology, Univ. of L’Aquila, L’Aquila, Italy 
2Dept of Neuroscience & Imaging, Univ. “G. d’Annunzio”, Chieti-Pescara, Italy 
3Dept of Biomedical Sciences, Univ. “G. d’Annunzio”,Chieti-Pescara, Italy

Despite the active research in this field, molecular mechanisms underlying 
exercise-induced beneficial effects on brain function are still matter of 
debate, especially with regard to those concerning the onset and progression 
of hippocampal aging in individuals unfamiliar with exercise. Since such effects 
seem to be mediated by changes in antioxidative, antiglycative and metabolic 
status within the brain, a possible exercise-induced coordinated response 
involving redox, methylglyoxal- and sirtuin-related molecular networks may be 
hypothesized.

Our findings suggested that the 4-mo regular running lowered the chance of 
dicarbonyl and oxidative stress, activated mitochondrial catabolism and preserved 
sirtuin1-related neuroprotection, yet the same cellular pathways were negatively 
affected by the first 2 months of exercise, thus showing an interesting exercise-
induced biphasic response.

This research revealed important details of the interaction between exercise and 
mammal hippocampus during the transition from mature to middle age, and this 
may help to develop non-pharmacological approaches aimed at retarding brain 
senescence, even in individuals unfamiliar with physical activity. 
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P1.23
Reduced	effects	of	pacing	respiration	at	0.2	Hz	on	heart	rate	variability	in	
fibromyalgic	women

FEDERICI A1, PAPAGNI A1, DI GENNARO B1, MINERVINI M1, 
LOIACONO A2, VECCHIO E2, DELUSSI M2, DE TOMMASO M2 

1Dept of Biomedical Sciences & Human Oncology, Aldo Moro Univ., Bari, Italy 
2Dept of Neurosciences & Sense Organs, Aldo Moro Univ., Bari, Italy

Respiration affects heart variability (HRV) by baroreflexes. HRV increases at low 
respiratory rates with a maximum at about .2 Hz. In 18 women with fibromyalgia, 
which lowers central pain treshold (F;43±10 yrs) and 18 control women (C;39±11) 
ECG was recorded in supine position while breathing at spontaneous rate (S=.25-
.35 Hz) and .2 Hz paced rate (P). FFT spectra of HRV were obtained from RR 
intervals time series in S and P. Power was assessed in the bands VLF (.02-.04 Hz), 
LF (.04-.15), HF (.15-.4), TOT (total= .02-.4) LF/HF ratio was calculated.

Results (ln ms2; m±se): 
TOT                    VLF                     LF                      HF 
S:C=5.9±0.2      S:C=4.0±0.2     S:C=5.1±0.2     S:C=4.6±0.2 
S:F=5.1±0.3       S:F=3.5±0.2     S:F=4.3±0.3     S:F=3.7±0.3 
P:C=6.4±0.3       P:C=4.0±0.2     P:C=4.9±0.2     P:C=5.6±0.3 
P:F=5.3±0.3       P:F=3.1±0.3     P:F=4.0±0.3     P:F=4.6±0.4

LF/HF S:C=2.2±0.4 S:F=2.3±0.5 
LF/HF P:C=0.8±0.2 P:F=0.8±0.2

At 2-ways ANOVA and Bonferroni test TOT P and HF P were greater than TOT 
S (<.05) and HF S (<.001) in C, but not in F. TOT P and HF P in C were greater 
than in F (<0.01; <.05). The LF/HF values were quite similar in C and F subjects. 
Slowing respiration down to 0.2 Hz failed to increase HRV in F women mainly 
in the HF band. These data agree with the hypothesis of an interplay between 
central control mechanism of baroreflexes and pain threshold.



�� 63rd National Congress of the Italian Physiological Society

po
St

er
S 

 1

P1.24
Superoxide	dismutases:	antioxidant	benefits	against	dopaminergic	neuron	
degeneration

FILOGRANA R, BISAGLIA M, GREGGIO E, BUBACCO L, BELTRAMINI M 
Dept of Biology, Univ. of Padova, Padova, Italy

Reactive oxygen species (ROS) are constantly generated as by-products of several 
physiological cellular processes or after toxic insults. To delay or prevent ROS-
induced damage, cells have evolved antioxidant systems that convert free radicals 
into nontoxic form. Oxidative stress, which arises when ROS production exceeds 
their removal, is implicated in various disorders such as atherosclerosis, diabetes, 
cancer, aging, and neurodegeneration. The brain is believed to be particularly 
susceptible to ROS-induced damages, due to its reduced capacity for cellular 
regeneration. Oxidative stress seems to be involved in dopaminergic neuron 
degeneration observed in Parkinson’s disease (PD). 
Our aim is to analyze the potential protective role of superoxide dismutases 
(SODs) in cellular models that mimic dopaminergic neurons. Because of their 
ability to scavenge superoxide anion, SODs are considered the first line of defense 
against the downstream generation of more reactive ROS. In the present study, we 
generated stable cell lines overexpressing cytosolic and mitochondrial superoxide 
dismutases, SOD1 and SOD2, and we investigated their effects against toxic 
insults, related to PD, known to affect cell viability through ROS production. We 
observed a protective role exerted by SOD proteins that could be useful to define 
new therapeutic strategies against PD.
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P1.25
Organic	electronics	allows	the	photo-electric	excitation	and	inhibition	of	
neuronal	activity	in	primary	neuronal	cultures	and	acute	retinal	explants

GHEZZI D1, LANZARINI E2, MARTINO N2, ANTOGNAZZA MR2, 
MACCARONE R3, BISTI R3, LANZANI G2, BENFENATI F1 
1Dept of Neuroscience and Brain Technologies, Istituto Italiano di Tecnologia, Genova, Italy 
2Center for Nanoscience and Technology , Istituto Italiano di Tecnologia @POLIMI, Milano, 
Italy 
3Dipartimento di scienze cliniche e biotecnologiche, Univ. dell’Aquila, Italy

Interfacing organic electronics and biology offers new possibilities in 
biotechnology, due to the unique properties exhibited by organic conducting 
polymers (e.g. biological affinity, mechanical flexibility and ease of 
functionalization). OCP have been exploited as materials for cellular interfaces 
in several fashions as: (i) culturing substrates, (ii) organic biosensors or (iii) 
actuators for neurotransmitter release and electrodes for controlled cell seeding, 
growth and activity detection. An organic photovoltaic donor-acceptor blend 
has been exploited for neuron stimulation. With respect to previous examples 
with inorganic semiconductors, this system has several advantages including 
flexibility, no power requirement and biocompatibility. Here, we report the novel 
use of a single component semiconductor organic polymer for the direct control 
of neuronal activity. This interface has the remarkable capability to evoke both 
excitation and inhibition of neuronal firing in response to illumination. We show 
that both photo-stimulation and photo-inhibition can be obtained through the 
same general method, by simply adding or removing the conductive electrode 
(ITO) underlying the organic layer. Moreover, this interface has been exploited 
to restore visual response in retinal explants obtained from animal models of 
retinal degeneration (light-blinded albino SD rats). By recording LFP in the RGC 
layer, we demonstrated the ability of the organic conductive polymer to mimic 
the function of photoreceptors and induce retinal activation of retinal ganglion 
cells after light illumination. These results paved the way to the development of 
a new and disruptive technology for interfacing artificial devices with neuronal 
networks, with applications in retinal prosthesis.
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P1.26
FGF-2,	calcium	signals	and	the	control	of	neurite	growth	in	chick	
developing	parasympathetic	neurons

GILARDINO A1,2, RUFFINATTI FA1, ZAMBURLIN P1, FARCITO S1, 
LOVISOLO D1,2,3 
1Dept of Life Sciences and Systems Biology, Univ. of Torino, Italy 
2NIS Centre of Excellence for Nanostructured Interfaces and Surfaces, Univ. of Torino, Italy 
3NIT Neuroscience Institute of Torino

Basic Fibroblast Growth Factor (bFGF or FGF-2) is a well established and 
multifunctional neurotrophic factor for peripheral as well as central neurons. 
Previous studies have shown that in embryonic chick ciliary ganglion neurons 
bFGF promotes neuronal survival through the activation of the PI3K pathway 
only. On the other hand, the three main signaling cascades activated downstream 
of the high affinity tyrosine kinase receptor FGFR1, the PI3K, MAPK and 
PLCgamma pathways, all converge on the regulation of neurite growth. 
The aim of the present study has been to analyze the calcium dependence 
of bFGF-promoted neurite growth, together with the specific calcium entry 
pathways potentially involved. 
Experiments conducted on ciliary ganglion neurons with the intracellular 
calcium chelator BAPTA-AM point to a specific involvement of calcium signals 
in this bFGF-mediated neurotrophic effect. In compartmentalized cultures, 
inhibitors of L- and N-type voltage dependent calcium channels, but not of 
voltage dependent sodium channels, significantly decreased neurite growth 
sustained by the factor, when applied either on the somatic compartment or at 
the growth cone. Moreover, a TRPC channel blocker reduced neurite growth 
to a similar extent, providing evidence that these channels are involved in the 
growth of neuritic processes promoted by bFGF. In calcium imaging experiments, 
simultaneous recordings of bFGF-elicited signals at the soma and at the growth 
cone showed distinct time courses.
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P1.27
Protein	kinase	A	does	not	modulate	human	muscle	AChR	function

DEFLORIO C, DI CASTRO A, GRASSI F 
Dept Physiology and Pharmacology, Sapienza Univ., Rome, Italy

In rodents, protein kinase A (PKA) phosphorylates AChR subunits, thereby 
modulating receptor functional properties, in particular desensitization. Since 
the effects of AChR phosphorylation are strongly dependent on the preparation 
studied, we here investigate the effect of PKA activation on the function of human 
recombinant ε-AChR-channels, expressed in GH4C1 or HEK cells, or of native γ-
AChR in cultured human myotubes. Wild type and slow-channel εL269F mutant 
receptors were considered. 
In all experiments, PKA catalytic subunit (10 U/ml or 50 U/ml) was infused into 
the cells through the patch pipette. ACh-evoked currents and Ca2+ transients 
were recorded using a variety of applications protocols. Fractional Ca2+ current 
(Pf; i.e. the percentage of ACh-induced current carried by Ca2+ ions) was 
measured for ε-AChR, as PKA appears to regulate this parameter for NMDA 
receptor. 
PKA infusion has no effect on Pf (8.8± 0.7%, n = 9 for control; 9.5 ±1.0, n=10 for 
PKA). AChR desensitization was also unaffected in all preparations tested: the 
decay of ACh-evoked currents (100 μM) was described by single exponentials 
with similar time constants irrespective of PKA presence. Upon repetitive ACh 
applications (100 μM for 0.5 s at 1 Hz or 10 μM for 0.5 s at 0.1 Hz), current peak 
amplitude showed the same decrement with and without PKA. 
In conclusion, none of the functional parameters tested was affected by PKA, 
indicating that human and rodent AChR are differentially modulated by this 
kinase.
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Apigenin	and	microvascular	responses	in	rat	pial	microcirculation	during	
hypoperfusion	and	reperfusion	injury

LAPI D, MASTANTUONO T, SAPIO D, BATTILORO L, COLANTUONI A 
Dept of Neuroscience,“Federico II” Univ. Medical School, Naples

The aim of this study was to assess the in vivo rat pial microvascular responses 
induced by Apigenin (natural flavonoid) during hypoperfusion-reperfusion 
injury (H/R). Pial microcirculation was observed by fluorescence microscopy, 
hypoperfusion was induced by bilateral common carotid artery occlusion 
(BCCAO) for 30 min followed by 60 min of reperfusion. Arteriolar diameter, 
permeability increase, leukocyte adhesion, perfused capillary length (PCL) and 
capillary red blood cell velocity (VRBC) were evaluated. Pial arterioles were 
classified by Strahler’s ordering scheme. Apigenin (10 - 20 mg/kg b.w.) or L-N5-(1-
Iminoethyl) Ornithine Hydrochloride (L-NIO: 15 mg/Kg b.w.) prior to Apigenin 
was intravenously administered before BCCAO and at beginning of reperfusion. 
In ischemic rats, BCCAO caused decrease in order 2 arteriole diameter, that was 
reduced by 12.5 ± 1.5 % of baseline at the end of reperfusion (RE). Microvascular 
permeability and leukocyte adhesion were marked. PCL and VRBC decreased at 
RE. 
At the end of BCCAO, Apigenin reverted order 2 arteriolar diameter decrease, 
causing vasodilation at RE. Microvascular leakage and leukocyte adhesion were 
prevented at RE. L-NIO prior to Apigenin abolished the Apigenin-induced effects. 
Western blotting showed that at RE eNOS protein concentration significantly 
increased in rats treated with Apigenin. 
Apigenin dose-dependently preserved pial microcirculation during H/R. 
Moreover, Apigenin’s effects may be mediated by eNOS activation.
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P1.29
Role	of	the	cellular	form	of	the	prion	protein	in	central	nervous	system	
physiology

LEGNAME G 
SISSA, International School for Advanced Studies, Trieste, Italy

Besides playing a central role in fatal neurodegenerative maladies such as 
prion diseases (also known as transmissible spongiphorm encephalopathies), 
the prion protein (PrP) is currently one of the best studied models for disease-
causing protein misfolding. PrP is in fact the first system in which a protein was 
observed to exist as at least two radically different conformers, each associated 
to completely different functions. The cellular form of the prion protein (PrPC) 
is a cell-surface glycosylphosphatidylinositol-anchored glycopolypeptide (GPI) 
expressed in many mammalian species. After misfolding, PrPC can convert to a 
disease-causing isoform denoted PrPSc, so far the only known disease agent in 
prion maladies. The pre-pro-protein is comprised of 253 amino acids in humans 
(22 amino acids within the signal sequence in the N-terminal, and 23 amino acids 
as C-terminal GPI-anchoring signal). The PrPC N-terminal features five repeated 
sequences binding copper and, to a lesser extent, other metal ions. 
The physiological function of PrPC has not been fully clarified yet. This work aims 
at discussing recent discoveries in order to delineate a possible role for PrP in 
neuronal differentiation and polarization as well as synaptic plasticity.
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P1.30
Post-synaptic	regulation	in	unipolar	brush	cell	by	voltage-dependent	
currents

LOCATELLI F1, BOTTA’ L1, PRESTORI F1, MASETTO S1, D’ANGELO E1,2 

1Dept of Neuroscience, Pavia, Italy 
2Brain Connectivity Center (BCC), IRCCS C.Mondino, Pavia, Italy

Cerebellar granular layer contains, in addition to granule and Golgi cells, the 
unipolar brush cells (UBCs). Although several works revealing the basic synaptic 
and excitable properties of UBCs (Rossi et al., 1995; Diana et al., 2007), synaptic 
activation mechanisms remained poorly understood. By using patch-clamp 
recordings in rat vestibulo-cerebellar slices (P17-P24; n=160), we found that 
mossy fiber (MF) stimulation also evoked (~70% of cases) a late-onset burst (tens 
to hundreds of milliseconds) independent from previous EPSP generation. This 
burst delay decreased, its duration increased by raising MF stimulation intensity 
and was initiated by a slow depolarizing ramp, driven by activation of a ZD7288- 
and Cs+-sensitive H-current (Ih). The effect was reinforced by a cooperative 
contribution from TRP channels and was occluded by cAMP. 
After perfusion of 2 μM ZD 7288, the slope of the depolarizing ramp leading to 
the late-onset burst decreased resulting in a significant increase of the burst delay 
(65,32%± 41,92%; p<0.1). The increase of inward currents by MF stimulation was 
significantly reduced by intracellular perfusion of 500 μM cAMP through the 
patch pipette: from 29.3±5.3% to 8.6±3.3% at the end of current step; p<0.01. 
These results indicate that MF activity can regulate Ih gating through a yet 
unknown neuromodulator mechanism. This novel modality of UBC activation 
may play an important role for regulating granular layer functions in the 
vestibulo-cerebellum.
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P1.31
Responsiveness	to	NGF	is	reduced	in	sympathetic	neurons	of	mdx	mice,	
affecting	axon	outgrowth	and	regeneration	both	in vivo	and	in vitro

LOMBARDI L, LANNI I, PERSICONI I, GALLO A, PAGGI P, DE STEFANO ME 
Istituto Pasteur-Fondazione Cenci Bolognetti, Dept. Biology and Biotechnology “Charles 
Darwin”, Sapienza Univ. Roma, Roma, Italy

Dystrophin (Dp427) is a cytoskeletal protein defective in muscle and brain of 
Duchenne muscular dystrophy patients and mdx mice. We demonstrated that, 
compared with the wild-type (WT), innervation of muscular targets of the 
superior cervical ganglion (SCG) of mdx mice is dramatically reduced since 
P0. To unravel the question whether Dp427 played a role in early axon growth 
dynamics, in this study WT and mdx mice SCG neurons were axotomized to 
reactivate development-related mechanisms of axon elongation. Levels of tyrosine 
hydroxylase (enzyme for catecholamine synthesis) examined at different post-
operative times in iris and submandibular gland (SG), SCG muscular and non 
muscular targets, respectively, decreased. However, while those in mdx mouse 
iris never recovered, re-innervation of SG, enriched in nerve growth factor 
(NGF), was similar between the two genotypes. Reduction in number and length 
of regenerated axons was also observed 1d after mdx mouse neuron axotomy in 
vitro. Moreover, neurite elongation of SCG neurons grown with 5, 10, 50 or 100 
ng/ml NGF was always significantly lower in mdx mouse cultures respect to WT. 
Accordingly, levels of phosphorylated TrkA and kinases downstream to NGF 
signaling were also significantly reduced. Our data suggest that lack of Dp427, 
which mediates cytoskeleton-extracellular matrix linkage, may interfere with 
NGF-associated signal transduction, affecting axon growth and regeneration, 
both in vivo and in vitro. Grants: MIUR, ASI
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P1.32
Role	of	copper	in	the	pathogenesis	of	Multiple	Sclerosis

DE RICCARDIS L1, URSO E1, DE ROBERTIS F2, DANIELI A1, ACIERNO R1, 
TRIANNI G2, MAFFIA M1, RIZZELLO A1 

1Dept of Environmental and Biological Sciences and Technologies, Salento Univ., Lecce, Italy 
2Dept of Neurology, Vito Fazzi Hospital, Lecce, Italy

Copper (Cu) is a transition element essential for life whose metabolism is 
implicated in the pathogenesis of neurodegenerative diseases. At the moment, 
limited and conflicted work has been done on the possible role of this metal 
in Multiple Sclerosis (MS). In this work we evaluated the Cu levels and 
ceruloplasmin (Cp) activity in serum and cerebrospinal fluid (CSF) of MS patients. 
Cp is the major plasmatic Cu-carrying protein, whose ferroxidase activity is 
associated with progressive neurodegeneration. Results showed that serum Cu 
levels were lower in MS patients than in controls, while we found upper levels of 
this metal in patients’s CSF. Furthermore, both serum and CSF Cp activity were 
lower in MS patients than in controls. These data suggest that an impairment of 
Cu metabolism could occur in MS patients altering expression and activity of 
Cu binding proteins involved in the energetic shift also in CD4+ lymphocytes, 
the cellular population implicated in autoimmune response typical of MS. 
Immunoblot analysis revealed an upregulation of proteins involved in glycolysis 
(Glut-1, HIF-1, PrP), a downregulation of proteins implicated in oxidative 
phosphorylation (SCO1-2) and a downregulated expression of Cu transporters 
(ATP7A, CTR1) in CD4+ T-cells of MS patients than controls. These preliminary 
results let us speculate that CD4+ lymphocytes of patients affected by MS may 
undergo a metabolic shift, probably due to an alteration of Cu homeostasis.
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P1.33
Dystrophin	(Dp427)	expression	and	regulation	in	human	and	mouse	
neuronal	cells:	in vitro	studies

VITALE M1, GARBERO E1, BERARDINELLI A2, DE STEFANO E3, MAGGI R1 
1Dip. Scienze Farmacologiche e Biomolecolari, Sez. Di Biomedicina ed Endocrinologia, 
CEND, CIRMAR, Univ. degli Studi di Milano, Milano, Italy 
2Dip. Di Neuropsichiatria Infantile, Istituto C. Mondino, Pavia, Italy 
3Istituto Pasteur-Fondazione Cenci Bolognetti, Dipartimento di Biologia e Biotecnologie 
‘Charles Darwin’, Sapienza Univ. di Roma, Roma, Italy - Center for Research in Neurobiology 
‘Daniel Bovet’, Roma, Italy

Duchenne muscular dystrophy (DMD) is a common X-linked recessive 
neuromuscular disease due to altered dystrophin, a cytoskeletal protein of 427 
KDa (Dp427) expressed not only in muscles, but also in several brain areas and 
autonomic neurons. Cognitive and behavioral impairment in DMD patients 
suggest a specific actions of Dp427 in the nervous system. The aim of the study 
was to investigate the expression and functions of Dp427 in neurons using human 
neuroblastoma cell lines and mouse immortalized hypothalamic neurons (GT1-
7 and GN11) in vitro. We found that several neuroblastoma cell lines express 
measurable levels of Dp427. Moreover, SK-N-BE cells induced to differentiate 
into more neuronal-like phenotype, by exposure to retinoic acid (RA, 10 μM), 
showed a strong decrease of Dp427 transcript and protein, but not of the shorter 
Dp71. RA induced an unexpected increase of the beta-distroglican, a component 
of the dystrophin-protein-complex (DPC). We also found that Dp427 was 
expressed in GT1-7 neurons but not in immature GN11 cells. Transfection with 
a 3849 bp minidystrophin–EGFP fusion protein induced evident changes in both 
morphology (expansion of filopodia and lamellipodia) and intracellular actin 
distribution of GN11 cells. Conclusions: a) RA may exert a specific regulation 
on Dp427 expression in human neuronal-like cells; b) the hyperexpression of 
mindystrophin may induce strong morphological modification of immortalized 
central neurons. (Grants: MinSalute, Mondino)
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P1.34
Frequency-dependent	activation	of	a	threshold	sodium	current	promotes	the	
emergence	of	membrane	resonance	in	entorhinal-cortex	stellate	neurons

ALESSI C, BININI N, MAGISTRETTI J 
Dept Biology and Biotechnology, Univ. of Pavia, Pavia, Italy

Stellate cells (SCs) of entorhinal-cortex (EC) layer II are known to manifest 
special preference for rhythmic activity patterns characterized by predominance 
of the theta frequency. SCs also show subthreshold membrane resonance with 
marked frequency preference in the theta band. In the present study we tested 
the hypothesis that non- or slowly-inactivating Na+ currents are sufficient per 
se to generate resonance at near-threshold voltage levels. Whole-cell, patch-
clamp experiments in the voltage-clamp mode revealed that when “threshold” 
Na+ current is activated by sinusoidal waveforms, its amplitude increases with 
increasing frequencies (from 0.5 to 4 Hz) of the command stimulus. This 
phenomenon was found to reflect the existence of an “intermediate”-kinetics 
component in the inactivation of the threshold Na+ current, characterized by a 
time constant of ~150-200 ms at –60 to –50 mV. In current-clamp experiments 
in which sinusoidal current stimulation at variable frequencies was applied, a 
particularly prominent membrane resonance was observed at voltage levels close 
to threshold (–62 to –58 mV), with a peak in the low-theta/high delta frequency 
region. In ~50% of the cells, such near-threshold resonance could be completely 
abolished by Na+-channel block with TTx. Our results show that in EC SCs near-
threshold Na+ currents can be entirely responsible for membrane resonance in 
a voltage window where this property is most likely to influence these neurons’ 
activity patterns.
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P1.35
Peripheral	nerve	regeneration	may	be	functionally	improved	by	adipose-
derived	stem	cells

MANTOVANI C1, MOTTA M1, TERENGHI G2 , MAGNAGHI V1 

1Depts of Pharmacological and Biomolecular Sciences, Univ. of Milan, Italy 
2Blond McIndoe Laboratories, Regenerative Biomedicine, The Univ. of Manchester, 
Manchester, Academic Health  Science Centre, UK

Peripheral nerve regeneration seldom leads to total functional recovery. Thus 
regenerative medicine requires reliable nerve conduits and good source of cells 
to refine this process. Schwann cells (SC) form myelin in peripheral nerves but 
their use may be impracticable given difficulties in harvesting. Adipose tissue 
is emerging resource of adult adipose stem cells (ASC), which can differentiate 
into SC-like (dASC) phenotype for nerve injury repair. Differentiation of adult 
rat ASC from subcutaneous and visceral fat, was confirmed by specific glial 
markers S100, GFAP and P0. In vitro analysis for cell adhesion, viability and 
proliferation of dASC seeded on different scaffolds were demonstrating their 
potential for nerve regeneration. In accordance, in vivo application of ASC in a rat 
model of nerve injury confirmed their regenerative characteristics. Technical and 
immunocompetent concerns regarding rat ASC may be overcame by adult ASC 
from human sources (hASC). Our study aimed to characterise hASC for possible 
clinical application and to examine whether they display different functional 
properties. The cells were characterized by FACS analysis with mesenchymal cell 
markers (CD34, CD90, CD45). Following in vitro differentiation, dhASC were 
stained by specific glial markers. This preliminary characterization could be a 
useful tool for further investigation of regulating mechanisms of hASC and for 
their possible translation to clinical medicine to improve nerve regeneration
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P1.36
The	effects	of	volatile	halogenated	anesthetics	on	information	flow	at	the	
cerebellum	input	stage

MAPELLI J1,4, GANDOLFI D2, GIULIANI E3, BARBIERI A3, D’ANGELO E2,4, 
BIGIANI A1 

1Dept Biomedical Sciences, Univ.y of Modena and Reggio Emilia, Modena, Italy 
2Dept Neuroscience, Univ. of Pavia, Pavia, Italy 
3Dept Anesthesiology and intensive care, Univ. of Modena and Reggio Emilia and Policlinico, 
Modena, Italy 
4Brain Connectivty Center, IRCCS Fondazione Mondino, Pavia, Italy

The cerebellum is of crucial importance for sensory-motor integration and is 
also involved in cognitive processing. Blended anesthesia employs different 
molecules whose mechanisms of action are not fully understood. Among these, 
sevoflurane and desflurane are currently used in clinic for maintenance of 
general anesthesia. In this work, we have tested how anesthetics affect the flow 
of excitatory information transmitted by cerebellum granule cells (GCs). It is in 
fact still unknown the way the neuronal network activity is modulated during 
anesthesia. Whole-cell patch clamp recordings from GCs were performed in 
current-clamp mode in rat cerebellar slices. The bath application of sevoflurane 
(8%), on one hand dramatically reduced the total number of synaptically evoked 
spikes (-79%±10; n=4), on the other hand, the first spike latency and the temporal 
precision were increased (+23%±5; +32%±5 respectively). Furthermore, the spike 
timing data were used to estimate how anesthetics can modulate information 
transmission through the measure of Mutual Information (MI). Preliminary 
results show that the effect of sevoflurane perfusion was to reduce up to the 80% 
(n=4, p<0.05) the MI measured in control condition. Interestingly, the control 
condition was fully recovered after the removal of the anesthetic. These evidences 
indicate that anesthetics perfusion can potentially affect the cerebellar network 
which is fundamental for sensory-motor integration, memory formation and 
consolidation.
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P1.37
Relationships	between	gustin	(CA6)	gene	polymorphism,	bitter	taste	
sensitivity,	fungiform	papillae	density	and	morphology

MELIS M, ZONZA A, MURONI P, CRNJAR R, TOMASSINI BARBAROSSA I 
Dept Biomedical Sciences, Cagliari Univ., Italy

Super-tasters are extremely sensitive to thiourea and have a polymorphism in 
the TAS2R38 coding for the specific receptor. However, super-tasters are more 
sensitive to other stimuli, and have more taste fungiform papillae (FP) than 
non-tasters. In addition, PROP sensitivity is associated with the rs2274333 (A/
G) polymorphism of the taste bud trophic factor, gustin gene. We studied the 
relationship between the gustin gene polymorphism, PROP sensitivity, FP density 
and morphology. Sixty-four subjects were genotyped for TAS2R38 and gustin 
gene by PCR techniques. PROP sensitivity was assessed by scaling and threshold 
methods, and FP density, diameter and morphology were determined. ANOVA 
showed a main effect of the gustin gene for perceiving low concentrations, and 
of TAS2R38 for tasting high concentrations. ANOVA also revealed that the 
FP density depends on the gustin gene, and that subjects with genotype AA 
had the highest density, the shortest diameter and a regular FP morphology, 
while GG subjects had the lowest density, the largest diameter and an abnormal 
morphology. FP density of heterozygous subjects was intermediate between AA 
and GG values, while the diameter and morphology were similar to those of AA 
subjects. These novel insights indicate that the rs2274333 polymorphism affects 
FP development and maintenance, and provides the first mechanistic explanation 
of why super-tasters are more responsive to a broad range of oral stimuli.
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P1.38
Modulation	of	the	cough	reflex	within	the	caudal	nucleus	tractus	solitarii	
by	ERK1/2	activation	in	the	rabbit

MUTOLO D1, BONGIANNI F1, CINELLI E1, GIOVANNINI MG2, 
PANTALEO T1 
1Dipartimento di Scienze Fisiologiche, Univ. degli Studi di Firenze, Firenze, Italy 
2Dipartimento di Farmacologia Preclinica e Clinica, Univ. degli Studi di Firenze, Firenze, Italy

The caudal nucleus tractus solitarii (cNTS), the first relay medullary station 
of cough-related afferents, has been shown to be a site of action of some 
centrally acting antitussive agents. A role of ERK1/2 has been suggested in 
central processing of nociceptive inputs. Because pain and cough share similar 
features, we investigated whether ERK1/2 activation could also be involved in 
the central transduction of tussive inputs. The present research was undertaken 
on pentobarbitone anesthetized, spontaneously breathing rabbits by using 
microinjections (30-50 nl) of an inhibitor of ERK1/2 activation (U0126) into the 
cNTS. Bilateral microinjections of 25 mM U0126 caused rapid and reversible 
reductions in the cough responses induced by both mechanical and chemical 
(citric acid) stimulation of the tracheobronchial tree. At the higher concentration 
(50 mM), U0126 completely suppressed the cough reflex without affecting the 
Breuer-Hering inflation reflex, the pulmonary chemoreflex and the sneeze reflex. 
Bilateral microinjections of 50 mM U0126 into the caudal ventral respiratory 
group did not cause appreciable effects. This is the first study that provides 
evidence that ERK1/2 activation within the cNTS is required for the mediation 
of cough reflex responses in the anesthetized rabbit. These results suggest a role 
for ERK1/2 pathway in the processing of tussive inputs by nontranscriptional 
mechanisms, given the short time lapsed from ERK1/2 inhibition and cough 
response suppression.
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P1.39
The	role	of	HMG-CoA	reductase	on	emotional	reactivity:	behavioural	and	
molecular	aspects

PALLOTTINI V 
Dept of Biology, Roma Tre Univ., Rome, Italy

The cholesterol biosynthetic pathway is crucial for most eukaryotic cells. The key 
and rate-limiting enzyme of this metabolic pathway, the HMG-CoA reductase 
(HMGR), could play a pivotal role in brain physiology, since it leads to the 
production of isoprenoids crucial for several neuronal processes. In particular, 
prenyls serve as lipid attachments for proteins involved in synaptic transmission 
such as Rab3. Although clinical evidence suggests a close link between the 
inhibition of cholesterol biosynthetic pathway and some brain functions, studies 
on the behavioural consequences of this inhibition are currently limited and 
controversial and the molecular mechanisms are poorly understood. 
Thus, the aim of this work was to investigate the role of HMGR in the modulation 
of emotional reactivity in rats analyzing both behavioural and molecular aspects. 
To this aim, young male rats were chronically treated with a HMGR strong 
inhibitor, the simvastatin. 
The principal obtained results showed: 
- a decrease in the time and the frequency spent in the active social interaction, 
thus specifically inducing the occurrence of a social anxiety-related behaviour; 
- a decrease of the active fraction of Rab3, which is strongly involved in synaptic 
vesicle release; 
- a decrease in protein isoprenylation and, as a consequence, an enhanced 
degradation of Rab3. 
These results demonstrate that HMGR-related pathway plays a crucial role in 
social behaviour probably through the modulation of an isoprenylated protein 
involved in synaptic transmission.
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P1.40
Attention	biases	for	smoke-related	items	in	chronic	smokers

PERLATO A1,2, DELLA LIBERA C1,2, SANTANDREA E1,2, CHELAZZI L1,2 

1Dept of Neurological, Neuropsychological, Morphological and Movement Sciences, Univ. of 
Verona, Italy 
2National Institute of Neuroscience, Verona, Italy

Attentional deployment towards specific visual items can be regulated through 
the delivery of rewards, both in the short- and in the long-term. Biases of 
attention towards specific visual objects have also been reported for stimuli 
associated to various forms of addiction. In order to assess whether such 
pathological biases are similar in nature to those artificially induced in normal 
individuals by the controlled delivery of rewards, we have begun a systematic 
exploration of attention biases in chronic smokers. To this aim, we have developed 
a probe paradigm where participants discriminate the orientation of a Landolt 
C item presented on top of one or the other of two competing images, shown 
on the two sides of fixation, depicting a smoke-related and a smoke-unrelated 
object. Forty chronic smokers were recruited for the study. Their performance 
was compared between conditions with probes appearing over smoke-related vs. 
smoke-unrelated stimuli. Overall, no consistent biases of attention were found 
at the group level. However, distinct patterns of attention biases emerged by 
considering separately male and female participants. Moreover, we found that 
different personality traits and smoking habits predicted direction and strength 
of the measured bias. Therefore, it appears that attention biases towards smoke-
related items are a variable trait of smoke dependence where gender appears to 
play a crucial role, along with a number of other factors.
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P1.41
The	serotonin	receptor	7	promotes	neurite	outgrowth	via	ERK	and	Cdk5	
signaling	pathways	

SPERANZA L1,2, CHAMBERY A3, DI DOMENICO M2, CRISPINO M1, 
SEVERINO V3, VOLPICELLI F2,4, DI PORZIO U2, PERRONE-CAPANO C1,2 
1Dept Biol. Sciences, Federico II Univ., Naples, IT 
2Institute of Genetics and Biophysics ABT, CNR, Naples, IT 
3Dept Life Sciences, Second Univ. of Naples, IT 
4Dept Exp. Pharmacol., Federico II Univ., Naples, IT

Serotonergic neurotransmission is mediated by at least 14 subtypes of 5-HT 
receptors. Among these, the CNS serotonin receptor 7 (5-HTR7) is involved in 
diverse physiological processes. 
Here we report that treatment of murine striatal and cortical primary cultures, 
generated from mouse and rat embryos, with 5-Htr7 agonists induces a significant 
increase of the neurite length. 
This effect is abolished by the selective 5- HTR7 antagonist SB-269970, by 
the ERK inhibitor U0126, by the cyclin-dependent kinase 5 (Cdk5) inhibitor 
roscovitine, as well as by cycloheximide, an inhibitor of protein synthesis. 
Two-dimensional gel electrophoresis coupled to Western blot analyses reveals 
both qualitative and quantitative expression changes in selected cytoskeletal 
proteins, following treatment of striatal primary cultures with LP-211. In 
particular, the 34 kDa isoform of MAP1B is selectively expressed in stimulated 
cultures, consistent with a role of this protein in tubulin polymerization and 
neurite elongation. 
In summary, our results show that agonist-dependent activation of the 
endogenous 5- HTR7 in CNS neuronal primary cultures stimulates ERK- and 
Cdk5-dependent neurite elongation, sustained by modifications of cytoskeletal 
proteins. These data support the hypothesis that the 5-HTR7 might play a 
crucial role in shaping neuronal morphology and behaviorally relevant neuronal 
networks, paving the way to new approaches able to modulate CNS connectivity.
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P1.42
Cortical	activation	in	imitative	behaviour

PIERPAOLI C1, POLONARA G2, BERLUCCHI G3, SALVOLINI U2, FABRI M1 

1Dip. Med. Sperim. e Clin., Sez. Neurosci. e Biol. Cell., Univ. Politecnica Marche, Ancona, 
Italy 
2Dip. Sci. Clin. Spec. e Odont., Sez. Sci. Radiol., Univ. Politecnica Marche, Ancona, Italy 
3Dip. Sci. Neurologiche, Sez. Fisiol. Psicol., Univ. Verona, Italy

The present research was devoted to investigate the neural correlates of imitative 
perspective-taking with functional MRI. A previous behavioural study on 27 
control subjects showed that imitation occurred mainly in a mirror-mode (60% 
specular performances, p<0,05) when subjects imitate without instructions, and 
in anatomical mode (93% anatomical performances, p<0,01) when they are asked 
to use the same or opposite limb as the model. 
Nine of 27 control subjects (aged 25-48 years; all right handed) participated to the 
functional protocol, approved by the local Ethics Committee. Blood oxygenation 
level-dependent (BOLD) cortical responses to intransitive gestures were 
investigated in two experimental conditions: gesture observation (Observe) and 
imagery of gesture imitation with the same limb of the model (Imagine to imit). 
The meaning of “same” was not further specified (as in the previous study). At the 
end of session each subject was asked about the imagined limb used. Functional 
MR images were acquired using a 1.5 T MRI scanner and image data were 
analyzed using BrainVoyager QX 2.3 (Copyright © Rainer Goebel). 
Areas of significantly increased activity (vs. resting baseline) for Observe and 
Imagine to imitate conditions were found in the frontal lobe, the postcentral 
gyrus, and the middle temporal gyrus. Other cortical areas apparently activated 
were the lingual and the fusiform gyri. Activation foci were observed in the 
corpus callosum. The functional meaning of these findings is under investigation.
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P1.43
Study	of	synaptic	transmission	between	cortical	pyramidal	cells	and	
somatostatin-expressing	interneurons	in	a	familial	hemiplegic	migraine	
type	1	(FHM1)	mouse	model

PILATI N, SESSOLO M, PIETROBON D 
Dept Biomedical Sciences, Univ. of Padova and CNR institute of Neuroscience, Padua, Italy

Familial hemiplegic migraine type 1 (FHM1) is a subtype of migraine with 
aura caused by mutations in CaV 2.1 (P/Q-type) Ca2+ channels. We previously 
reported gain of function of excitatory neurotransmission at pyramidal cell (Pyr) 
synapses but unaltered inhibitory neurotransmission at fast-spiking interneuron 
synapses suggesting that the balance between excitation (E) and inhibition (I) 
could be altered in FHM1 (Tottene et al.,2009). Another polysynaptic inhibitory 
subcircuit important for dynamic regulation of the cortical E-I balance involves 
somatostatin (SOM+) interneurons. By performing in vitro dual patch-clamp 
recordings in somatosensory cortex of GIN (GFP-expressing Inhibitory Neurons) 
mice, we characterized synaptic transmission and short term plasticity at the 
excitatory and reciprocal inhibitory synapses between layer 2/3 Pyrs and specific 
SOM+ interneurons. Pharmacological investigation of the types of Ca2+ channels 
controlling neurotransmitter release at these synapses revealed a predominant 
role of P/Q-type Ca2+ channels. Therefore, we are now investigating the effect of 
FHM1 mutation on Pyr-SOM+ interneurons synapses. To accomplish this task we 
created a new transgenic mouse line by crossbreeding FHM1 R192Q KI mice with 
GIN mice
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P1.44
Reduced	D-serine	levels	in	the	nucleus	accumbens	of	cocaine-treated	rats	
hinder	the	induction	of	NMDA-dependent	synaptic	plasticity

CURCIO L1, LEONE L1, PODDA MV1, PIACENTINI R1, CAPPELLETTI P2, 
SACCHI S2, POLLEGIONI L2, GRASSI C1, D’ASCENZO M1 
1Institute of Human Physiology, Medical School, Univ. Cattolica “S. Cuore”, Rome, Italy 
2Dept of Biotechnology and Life Sciences, Univ. of Insubria, Varese, Italy

Cocaine seeking behavior and relapse have been linked to impaired potentiation 
and depression (LTP and LTD) at excitatory synapses in the nucleus accumbens 
(NAc), but the mechanism underlying this process is poorly understood. We show 
that, in the rat NAc core, D-serine is the endogenous coagonist of synaptic N-
methyl D-aspartate receptors (NMDARs), and its presence is essential for NMDA-
dependent LTP and LTD. NAc core slices obtained from cocaine-treated rats 
after 1 day of abstinence presented significantly reduced D-serine concentrations, 
increased expression of the D-serine degrading enzyme, D-amino acid oxidase, 
and downregulated expression of serine racemase, the enzyme responsible for D-
serine synthesis. The D-serine deficit was associated with impairment of LTP and 
LTD that was restored by slice perfusion with exogenous D-serine. Furthermore, 
in vivo administration of D-serine prevented behavioral sensitization to cocaine. 
These results provide evidence for a critical role of D-serine signaling in synaptic 
plasticity relevant to cocaine addiction.
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P1.45
Role	of	the	cell-adhesion	molecule	F3/contactin	in	hippocampal	synaptic	
plasticity	and	memory	of	adult	mice

PUZZO D1, PRIVITERA L1, FURNARI D1, GIUNTA S2, PINTO MF3, 
BIZZOCA A3, GENNARINI G3, PALMERI A1 

1Dept Bio-Medical Sciences, Section of Physiology and 2Section of Anatomy, Univ. of Catania, 
Italy 
3Dept Basic Medical Sciences, Univ. of Bari, Italy

F3/contactin is a cell-adhesion molecule belonging to the immunoglobulin 
supergene family, involved in several aspects of neural development, which 
include synapse building, maintaining and function. Because F3/contactin 
is highly expressed in structures related to learning and memory such as the 
hippocampus, here we investigate its role in synaptic plasticity and memory. 
We use transgenic mice undergoing F3/contactin overexpression under control 
of regulatory sequences from the human TAG-1 (TAX-1) gene (TAG/F3 mice). 
Although 5-months-old TAG/F3 homozygotes mice show no changes in either 
behavioral performance or electrophysiological recordings, they display an 
improvement of spatial reference memory, object recognition memory, and long-
term potentiation at CA1 hippocampal region at 12 months of age compared to 
wild type littermates. Moreover, a higher phosphorylation of the transcription 
factor and memory molecule CREB parallels the observed cognitive changes. 
Finally, the increase of NeuN positive cells and hippocampal size support a 
possible involvement of F3/contactin in hippocampal neurogenesis. Overall, these 
findings indicate that F3/contactin plays a new interesting role in hippocampal 
development and functions. 
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P1.46
Functionalization	with	curcumin-derivative	and	TAT	peptide	enhances	
the	interaction	with	human	brain	capillary	endothelial	cells	of	
nanoliposomes	binding	amyloid-beta	peptide

SANCINI G1, GREGORI M1, CAMBIANICA I1,SALVATI E1, ZONA C2, 
MASSERINI M1 

1Dept of Experimental Medicine, Univ. of Milano-Bicocca, Monza, Italy 
2Dept of Biotechnology and Biosciences, Univ. of Milano-Bicocca, Milano, Italy

In the field of nanomedicine, nanoparticles (NP) are one of the most studied tools 
for drug delivery and transport of contrast agents across the blood-brain-barrier. 
Alzheimer’s Disease (AD) is a neurodegenerative disorder that affects millions 
of individuals worldwide. Accumulation of amyloid-β peptide (Aβ) in the brain, 
and its aggregation into oligomers, fibrils and plaques, plays a central role in the 
onset and development of AD. The E.C. FP7 project “NAD” (Nanoparticles for 
therapy and diagnosis of Alzheimer’s disease) is involved in the design of NP 
that recognize and remove brain Aβ. Starting from this point, we are performing 
double-functionalized nanoliposomes (NL) with a ligand for Aβ, the curcumin-
derivative and the TAT cell-penetrating peptide. Click chemistry method was 
used to decorate the NP with the curcumin derivative, while TAT peptide was 
covalently attached to the NP surface via a thiol-maleimide reaction. NL exposing 
the curcumin derivative and the TAT peptide have extremely high affinity for 
Aβ fibrils with Kd value of 3-15 nM. Curcumin-NL did not show any relevant 
membrane nor cellular accumulation within human brain capillary endothelial 
cells (hCMEC/D3) while the functionalization with TAT-peptide mediated an 
efficient NL cell uptake. Moreover, we studied their ability to cross hCMEC/D3 
monolayer in-vitro. Again, their endothelial permeability was enhanced only with 
TAT peptide.
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P1.47
Temporal	dynamics	of	luminance	contrast	coding	by	macaque	V4	neurons

SANI I1,2, SANTANDREA E1,2, MORRONE MC3,4, CHELAZZI L1,2 
1Dept of Neurological, Neuropsychological, Morphological and Movement Sciences, Univ. of 
Verona, Italy 
2Italian Institute of Neuroscience, Verona, Italy 
3Dept of Physiological Sciences, Univ. of Pisa, Italy 
4IRCCS Stella Maris, Calambrone, Italy

Contrast is a key ingredient of the visual world and it is indispensable for image 
perception. A particular form of it is luminance contrast, the physical quantity 
that specifies the relative level of luminance of a visual stimulus compared to the 
background. 
Most cortical visual neurons display a monotonic increase of their firing 
with respect to stimulus contrast. Psychophysical, neurophysiological and 
computational evidence suggests that at least a fraction of cortical visual neurons 
might show a non-monotonic tuning profile in response to varying contrast. 
However, the phenomenon has not been quantified and mechanisms underlying 
non-monotonicity remain unknown. 
We recorded responses of individual neurons in macaque area V4d to a set of 
stimuli spanning the complete range of stimulus contrasts. We studied their 
contrast response functions (CRFs) and characterized cells as having a monotonic 
vs. non-monotonic function. To gain a better understanding of the mechanisms 
leading to such divergent patterns, we explored the temporal dynamics of CRFs. 
The neurons with non-monotonic CRFs were selective to a particular range of 
contrasts, with peak contrast varying from neuron to neuron. Interestingly the 
contrast tuning emerged after a delay from stimulus onset, probably reflecting 
the contribution of a normalization pool of cells - a candidate physiological 
mechanism mediating automatic contrast gain mechanisms.
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P1.48
Long-term	effects	of	trigeminal	nerve	stimulation	on	rat	pial	
microcirculation:	role	of	nitric	oxide

LAPI D1, FEDERIGHI G2, COLANTUONI A1, SCURI R2 
1Dept of Neuroscience, “Federico II” Univ. Medical School, Naples, Italy 
2 Dept of Physiological Sciences, Pisa Univ., Italy

In the present study we in vivo assessed in rats the effects of trigeminal nerve 
stimulation obtained by mandibular extension (ME) on mean arterial blood 
pressure (MABP), pial microcirculation and gene expression of endothelial, 
neuronal and inducible nitric oxide synthase (e-, n-, i-NOS). 
Pial microcirculation was visualized by fluorescent microscopy; MABP and 
vessels diameter were monitored and evaluated by computer-assisted methods. 
Measurements were carried out in baseline conditions, during 5, 10 or 15 min ME 
and for 180 min after ME. ME was induced by a specially designed extensor. 
In control rats both MABP and pial arterioles diameter did not change 
throughout the observation period. ME induced a significant time-dependent 
decrease in MABP compared with the baseline lasting for 150 min after 10-
15 min ME. Pial arteriolar diameters decreased during ME and afterwards 
significantly increased; this vasodilatation lasted for 150 min after 10 or 15 min 
ME and was abolished by L-NAME, (eNOS inhibitor). Naloxone, a nociceptors 
inhibitor, prevented the vasoconstriction detected during ME. 
Using RT-PCR, the gene expression of eNOS resulted up-regulated by ME up to 
120 min after ME, while nNOS reduced up to 60 min after ME and increased 
after 180 min. ME did not affect the expression of iNOS gene. 
Therefore, the trigeminal nerve stimulation triggers specific mechanisms of 
cerebral circulation regulation sustained by eNOS that could be of interest in 
vascular diseases.
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P1.49
Theta-frequency	resonance	emerges	from	intrinsic	properties	of	neurons	
and	synapses	in	the	cerebellum	granular	layer	circuit

GANDOLFI1,3, LOMBARDO3, MAPELLI1,2, SOLINAS S2, D’ANGELO2,3 

1Dept of Physiology, Univ. of Modena 
2Brain Connectivity Center (BCC), IRCCS C.Mondino, Pavia, Italy 
3Dept of Neuroscience, Pavia, Italy

The cerebellum is supposed to communicate with other brain circuits over 
specific frequency bands. We show that at the cerebellum input stage, the 
granular layer generates its maximum response, when the input bursts conveyed 
through the mossy fibers are organized in theta-frequency patterns between 5 
Hz and 7 Hz. This resonant behavior can be observed in vivo following tactile 
sensory stimulation of the whisker pad at almost identical frequency as in vitro 
following mossy fiber-bundle stimulation. The spatial analysis of granular layer 
activity performed using voltage-sensitive dye imaging revealed that resonance 
occurs over large granular layer areas. In single granule cells, resonance generated 
by short mossy fiber bursts appeared as an increased number of emitted spikes 
along with an anticipation and increased temporal precision of the first spike. 
Resonance persisted in the presence of the GABAA receptor blocker, gabazine. 
Simulations revealed that resonance depends on specific ionic channels expressed 
in granule cell (specifically the M- and A-currents acting as resonators and 
the persistent Na current and NMDA current acting as amplifiers). Therefore, 
intrinsic granular cell properties could enhance granular layer activation by 
patterned mossy fiber inputs. Resonance may play an important role for tuning 
cerebellar responsiveness toward the theta-frequency signals transmitted by the 
cerebral cortex and peripheral sensory structures in specific functional states.
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P1.50
Oxytocin	modulates	a	class	of	hippocampal	GABAergic	interneurons	in	
mice

TALPO F1, SPAIARDI P2, BIELLA G1, CHINI B3, TOSELLI M1 

1Dept Biology and Biotechnology, Pavia Univ., Pavia, Italy 
2Dept Neuroscience and Brain Technologies, Istituto Italiano di Tecnologia, Genova, Italy 
3CNR, Institute of Neuroscience, Milano, Italy

Oxytocin (OT) is a pituitary hormone traditionally known for the functions it 
performs peripherally. However oxytocin is also a neuropeptide and in the central 
nervous system it regulates several neuroendocrine and cognitive functions. OT 
deficiency seems to be involved in autistic disorders and brings to impairment 
of cognitive flexibility and social behaviours, associable with limbic system and 
hippocampus. This prompted us to study the modulation performed by OT at 
hippocampal level. 
All the experiments were performed using the whole-cell patch-clamp technique 
on transversal brain slices. During application of the selective OT receptor 
agonist [Thr4,Gly7]-oxytocin (TGOT), we observed a significant increase 
of both frequency and amplitude of spontaneous inhibitory postsynaptic 
currents (GABAA receptor-mediated) recorded from CA1 pyramidal neurons. 
Furthermore, we analyzed the effect of TGOT application on the membrane 
potential of CA1 neurons. Drug application induced a depolarizing effect on 
GABAergic interneurons located in stratum pyramidale, that, in some cases, 
exceeded the threshold for the generation of action potentials. In contrast no 
effect was observed on the membrane potential of pyarmidal neurons and 
GABAergic interneurons located in stratum oriens and radiatum. These data 
suggest that OT increases the excitability of a class of hippocampal inhibitory 
interneurons and this, in turn, may indirectly depress the activity of CA1 
pyramidal neurons. 
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P2.1
LBNP	effect	on	rapid	changes	in	stroke	volume	and	cardiac	output	at	
exercise	onset

ADAMI A1, BRINGARD A1, MOIA C1, FAGONI N2, TAM E3, FERRETTI G1,2 
1Département des Neurosciences Fondamentales, Centre Médical Universitaire, Genève, 
Switzerland 
2Dept of Biomedical Science and Biotechnology, Univ. of Brescia, Brescia, Italy 
3Facoltà di Scienze dell’Esercizio e dello Sport, Univ. di Verona, Verona, Italy

The first rapid phase of the cardiac output (CO) kinetics at the onset of exercise 
is generally attributed to the sudden withdrawal of vagal tone. We hypothesized 
that a mechanical effect related to sudden increase in venous return at exercise 
onset might also play a role, by increasing stroke volume (SV) via the Frank-
Starling mechanism. If this is so, applying increasing levels of lower body negative 
pressure (LBNP) would generate a progressively greater increase in phase I 
amplitude (A1) of SV at exercise onset, which may also affect A1 for CO. 8 
subjects performed 3 transitions at 50 W in supine position, with 0 (control), -15, 
-30 and -45 mmHg of LBNP. The pulse pressure profile waveform of a left hand’s 
finger was continuously recorded using Portapres device, allowing calculation of 
beat-by-beat CO, SV and heart rate (HR). Amplitude A1 of SV was significantly 
increased from 0 to -45 mmHg of LBNP. By contrast, A1 of HR was reduced with 
increasing LBNP level. As a consequence, A1 of CO exhibited only a trend (p = 
0.06) to increase. The time constant of phase 1 was unaffected by LBNP exposure 
for either SV, HR or CO. The tested hypothesis was supported by the results in 
so far as A1 of SV was increased. However, this change did not translate into an 
equivalent change in CO, because of the concomitant reduction of A1 of HR. 
We conclude that the A1 of CO kinetics is indeed under dual control: neural and 
mechanical.
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P2.2
Short-term	testosterone	effects	on	neuromuscular	excitability	in	
hypogonadal	males

FELICI F1, BAZZUCCHI I1, SGRÒ P2, CONTI A1, AVERSA A3, LENZI A3, 
DI LUIGI L2 

1Dept of Human Movement and Sport Sciences, Univ. of Rome “Foro Italico” 
2Dept of Health Sciences, Univ. of Rome “Foro Italico” 
3Dept of Experimental Medicine, Univ. of Rome “La Sapienza”

AIM: The aim of this study was to analyze the short-term effect of testosterone 
(T) administration on muscle strength and neuromuscular system properties in 
hypogonadal males. METHODS: Seven hypogonadal males assumed in random 
order either 80 mg of T gel or a placebo preparation gel (PLA) once a day for 
4 consecutive days. Before, 4 and 96 hours after T or PLA gel administration, 
maximal isometric (MVC) and isokinetic (15, 30, 60, 120, 180 and 240°/s) torque 
of the elbow flexors (EF) were assessed. Single twitches were evoked before and 
after a fatiguing task. Average muscle fibres conduction velocity (MFCV) of the 
EMG from the biceps brachii muscle was evaluated. RESULTS: EF maximal 
torque seems not to be acutely influenced by T during isometric and isokinetic 
tests. MFCV estimated during these voluntary tests, showed a similar trend in 
PLA and T conditions without any significant differences between pre and post 
administration. Four and 96 h after T administration, MFCV of the evoked 
twitches was decreased with respect to the baseline condition while it remained 
unchanged after PLA. CONCLUSION: Taken together these results suggest that 
in hypogonadal men a short-term T gel administration may induce a depression 
in muscle excitability, as already demonstrated in animals. We could hypothesize 
that MFCV assessment during evoked twitches may be useful to monitor 
neuromuscular changes during T substitution in hypogonadal individuals.
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P2.3
Optimal	interval	for	periodical	lead	limb	changes	during	straight	gallop	
in	race	horses

BIANCARDI CM1,2, MINETTI AE1,2 
1Dept of Pathophysiology and Transplantation, Univ. of Milan, Milano 
2Centro Studi Ottimizzazione Biologica, Società Italiana di Scienze Naturali, Milano 

In transverse gallop the leading feet (i.e. the second limb of each pair on the 
ground) of hind and forelimbs are ipsilateral. Therefore, we can distinguish a 
right-leading by a left-leading gallop. 
When turning, a horse leads with its inside limbs. Consequently, during direction 
changes, right-hand bends are covered using right-leading gallop and vice-versa. 
Even if there are preferences for the leading foot on straights, probably due to 
individual asymmetries of the body, we also observe periodical lead changes. 
Potential reasons for those are: a) the interaction between the shoulder and the 
thoraco-pulmonar complex, which is maximum during the lead leg support, and 
b) musculo-skeletal stress induced by the gait asymmetry (the trunk sagittal plane 
deviated from the progression plane by 3º, pers. obs.). 
Also by considering that the lead change discontinuity on straights is expected to 
decrease gallop performance, we hypothesized that there should be a consistently 
“optimal” number of strides or distance between lead changes. 
From the analysis of 84 horse-race videos of different tracks in Italy, we found that 
48 ± 20 strides were covered between two successive lead changes on straights. 
As expected, race distance, the number of bends to be covered and, possibly, the 
‘rider-factor’ influenced the number of changes. The predominant leading leg used 
on straightaways is significantly different from that employed during bends in 
both clockwise and counter-clockwise racetracks. 
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P2.4
Resonating	posture:	the	apa	involvement	in	resonant	response

BOLZONI F1, DALOLIO M1, MALTESE V1, CARONNI A1, MONTAGNA M1, 
BORRONI P2, CAVALLARI P1, CERRI G1 
1Univ. degli Studi di Milano, Sezione di Fisiologia Umana del DFMCT, Milano, Italy 
2Univ. degli Studi di Milano, Dipartimento di Scienze della Salute, Milano, Italy

Observation of an action evokes in the observer the subliminal activation of the 
same motor program needed to execute it (motor resonance, MR). To perform 
an action, the motor program encodes both the primary movement and the 
anticipatory postural adjustments (APAs), acting to prevent the segmental or the 
whole-body equilibrium disturbances due to the primary movement. Should MR 
be the hidden replica of the entire motor program behind an action, a resonant 
activation would then be expected for both primary movement and APAs. 
To test this hypothesis, 15 subjects observed a video showing a rapid wrist flexion 
performed with the supine hand, which is known to activate a strong APA in 
arm muscles. Motor evoked potentials (MEPs) were recorded in Flexor Carpi 
Radialis (FCR, prime mover) and Biceps Brachii (BB, postural muscle) by means 
of transcranial magnetic stimulation applied over the left primary motor cortex. 
MEPs amplitudes were measured at different intervals before and after the onset 
of the observed movement. Results show a significant modulation of excitability 
both in FCR and in BB muscles, the last occurring in advance with respect to the 
FCR, as it happens during a real wrist flexion. 
These data demonstrate that the resonant response replicates both the primary 
movement and APAs. Given that MR reflects aspects intrinsic to motor 
programming, this result strongly reinforces the oneness of the neural process 
producing both the primary movement and the APAs.
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P2.5
Visceral	mass	vertical	excursion	is	limited	by	a	specific	respiratory	
technique	during	vertical	jumps

CAZZOLA D1, ALBERTI G2, ONGARO E3, MINETTI AE1 
1Dept of Pathophysiology and Transplantation, Univ. of Milan, Milano 
2Dept of Sport, Nutrition and Health Sciences, Faculty of Exercise and Sports Sciences, Univ. 
of Milan 
3Faculty of Exercise and Sports Sciences, Univ. of Milan

Most of the modelling of body dynamics in sports and other activities assumes 
that every anatomical segment is solid and moves ‘as a whole’. In the past a 
technique has been provided to estimate the relative motion of the visceral mass 
with respect to the trunk segment, a movement potentially affecting respiration 
and jump performance in general. Here we refine and expand that methodology 
by testing its ability to detect a smaller viscera excursion, within the trunk, 
expected in a respiratory-assisted jumping strategy, which stiffen the abdominal 
content and is expected to lower the degrees of freedom of the bouncing body. 
Six subjects where analysed, by using both inverse and direct dynamics, while 
repeatedly jumping vertically before and after a specific respiratory training 
period. The viscera excursion showed a consistent intra-individual time course, 
and decreased by about 30 ± 9% when the subjects had been familiarized with 
the trunk stiffening manoeuvre. We conclude that: 1) the present methodology 
proved capable to detect subtle visceral mass movement within the trunk during 
repetitive motor acts and, particularly 2) the new respiratory technique increased 
stiffness of the trunk and reduced visceral displacement.
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P2.6
Can	a	short-term	hiking	training	change	cardiovascular	autonomic	
control	in	healthy	sedentary	women?

CEVESE A, CAMPI F, TARPERI C 
Dept for Neurological Neuropsychological, Morphological and Movement Sciences, Univ. of 
Verona, Italy

We tested the hypothesis that two weeks of training performed at moderate 
intensity can induce cardiovascular autonomic control changes in adult sedentary 
women. To this aim, we continuously recorded finger arterial pressure in 8 
women (25 yy ± 7; 68 kg ± 11, 165 cm ± 8) before and immediately after a training 
program of daily trekking (3-6 hours d-1) performed at near sea level and on 
irregular and undulating terrain. 8 min records were taken in 3 steady state 
conditions: 1) supine, 2) 70° passive head up tilting, 3) back to supine. Pressure 
waveforms were transformed into time series of systolic and diastolic pressure, 
heart rate, stroke volume, cardiac output and total peripheral resistance. Pressure 
and heart rate time series underwent auto and cross correlation spectral analysis 
to detect spontaneous oscillations in the low (0.05-0.15 Hz) and high (0.20-0.30 
Hz) frequency range. All variables (measured and calculated) were compared in 
the three conditions before and after training; also transients (tilt-up/tilt-down) 
were recorded and visually compared. 
Overall, we did not find pre/post training significant differences in any of the 
variables, both in the time and in the frequency domain. Also the time course of 
changes during tilt-up and down was quite similar for individual subjects. 
We concluded that two weeks of training performed at moderate intensity were 
not able to induce significant changes in the cardiovascular autonomic control.
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P2.7
Role	of	renalase	in	the	catecholamine	response	to	acute	exhaustive	
exercise:	a	case	report	

ROSELLI MI1, SOCCIO M2, DE ROSAS M1, PASTORE D2, MONTARULI A1, 
VALENZANO A1, TRIGGIANI AI1, CIBELLI G1 

1Dept Clinical and Experimental Medicine, Univ. of Foggia, Foggia, Italy 
2Dept of Agricultural, Food and Environmental Sciences, Univ. of Foggia, Foggia, Italy 

Renalase is a FAD-dependent amine oxidase, secreted by the kidney into 
blood and shown to have significant cardiovascular actions, attributed to 
its catecholamine-metabolising activity. Renalase activity has not been yet 
investigated in physiological and stress conditions in humans. Therefore, this 
study aims to investigate the impact of acute exercise on renalase activity. 
A healthy volunteer (aged 25 yrs) performed an incremental exercise bout on cycle 
ergometer, until exhaustion. Salivary and blood samples were collected at rest 
(baseline), at 3-min intervals along the trial, 1 min after reaching exhaustion and 
15, 30 and 60 min of the recovery. Circulating catecholamines, assayed by salivary 
alpha-amylase (sAA) detection, plasma renalase, antioxidant (PAC) and oxidant 
(POC) capacities were determined. Data obtained at different time points were 
expressed as % changes in concentration vs. baseline values. 
During exercise bout, sAA and renalase increased by 21.2 and 30.9%, respectively. 
PAC decreased up to 4%; while, POC increased up to about 20%. The sAA reached 
its peack after 15 minutes, corresponding to the maximum renalase decrease. 
Interestingly, PAC strongly increased with a time course almost overlapping that 
of sAA. These data suggest that PAC and catecholamine trends were somehow 
related each other. Conversely, the POC trend was similar to that of renalase, 
suggesting that renalase may influence POC. 
Taken together, these results, even though restricted to a single subject, provide 
the first experimental evidence about the stress-induced renalase response, 
possibly influencing the oxidative-antioxidant coupling, related to catecholamines 
changes.
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P2.8
Activation	of	muscle	regenerative	system	after	neuromuscular	electrical	
stimulation	

FULLE S, PIETRANGELO T, MANCINELLI R, FANÒ-ILLIC G 
Dipartimento di Neuroscienze & Imaging, Università “G. d’Annunzio”, Chieti-Pescara 
Unità Operativa di Fisiologia Clinica, CRC-CeSI, Fondazione “G. d’Annunzio”, Chieti-
Pescara 
Istituto Interuniversitario di Miologia, Università “G. d’Annunzio”, Chieti-Pescara 

The neuromuscular electrical stimulation (NMES) has been acknowledged as 
an efficient modality leading to significant improvements in isometric maximal 
voluntary strength, while the effects of NMES on muscle fatigability are still 
poorly understood and required further investigations. NMES is also employed in 
rehabilitation protocols to treat muscle atrophy deriving by different physiological 
(sarcopenia) or pathological (disuse, cachexia., ecc..) reasons in which, however, 
the regenerative skeletal muscle system is involved. Aims of this paper is to 
analyze the behavior of the regenerative system of the VL muscle (satellite cell 
pool) after NMES training in a 64 years old, healthy (but sarcopenic), volunteer. 
Training consisting in 24 sessions during 8 weeks to 18 min per session (40 
contractions 6.25 seconds each) Parameters were: frequency 75 hz; pulse duration 
400 msec; intensity variable set at 60% maximal isometric voluntary contraction. 
Needle biopsies (4-10 mg) were taken on VL muscle before and after the training. 
Results: The NMES actived recruitment of satellite cells that showed a very high 
proliferative rate with a pdl index higher than the control. The recruitment 
and the activation of satellite cells is also demonstrated by the presence of a 
greater number of myocytes (and probably fibers) pax-7 positive. In additions, 
very interesting data derived from antioxidant scavenger system analysis which 
not only was activated by NMES but was also able to offer synergies with the 
presence of natural antioxidants such as cranberry extract. Molecular analysis of 
transcriptome seems to confirm this scenario. 
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P2.9
Metabolic	cost	of	handcycling

FISCHER G, PARISI D, ARDIGO LP 
Dept of Neurological, Neuropsychological, Morphological and Movement Sciences, Univ. of 
Verona, Verona, Italy

Nowadays, race handbikes are built with lightweight materials and usually 
show an aerodynamic user-interface design. These features markedly affect 
propulsion techniques, mechanical loading, and thus metabolic cost (C, J kg-1 m-

1), mechanical efficiency and performance. Then, the purpose of this study was 
to estimate C in disabled athletes during submaximal handcycling in ecological 
condition. Ten disabled subjects (nine males and one female, age: 44.8±7.5y, body 
mass: 62±11.8kg, sport classes and lesion: four MH1 [two cervical lesion C6-C7; 
one polio; one pyramidal syndrome], four MH2 [four thoracic lesion Th1-Th8], 
one MH3 [lumbo-sacral plexus] and one WH1 [C6]) cycled (synchronously) at 
several constant aerobic speeds (s, 2.79÷8.42m s-1) on a running track under 
metabolic monitoring (K4b2, COSMED) with their own handbikes (bike mass: 
16.9±3.1kg, bike model: AP [Arm Power, recumbent seat]). C was calculated as 
the ratio between net steady state oxygen uptake and average speed. C showed an 
exponential increase (C=0.44e0.16s R2=0.77) over speed (range: 0.71÷1.86J kg-1 m-

1). Handcycling showed a C dependent of speed and higher than Cycling (0.5J kg-1 
m-1, not aerodynamical speeds), as it was predictable due to its almost exclusive 
upper limbs involvement. However, compared to other (slower) locomotion modes 
for disabled people – crutch walking (7J kg-1 m-1) and wheelchair (2J kg-1 m-1), 
handcycling shows to be more economical. Further studies on different designs 
may investigate specific aerodynamic effects on handcycling bioenergetics.
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P2.10
Constancy	of	oxidative	stress	during	prolonged	exercise	in	insulin-
dependent	diabetic	patients

FRANCESCATO MP, STEL G, LA MARRA F, GUERRA R, GEAT M, CAUCI S 
Dept of Medical and Biological Sciences, Univ. of Udine, Italy

Diabetes mellitus (DM) is accompanied by increased formation of free radicals 
and decreased antioxidant capacity, leading to oxidative stress. Current 
management of DM includes physical activity, but the impact of prolonged 
exercise on oxidative stress is unclear. We investigated the oxidative stress during 
prolonged moderate exercise in a group of insulin-dependent patients and a 
group of well-matched healthy controls. Nine patients (47±10 years, 73±15 kg, 
170±10 cm; Hba1c 7.1±1.1%) and 15 controls (46±10 years, 75±16 kg, 174±10 cm) 
performed a 3-hrs constant intensity walk at 30% of their heart rate reserve. 
Patients were given appropriate amounts of sucrose to avoid hypoglycemia. 
Venous blood samples were obtained prior to and after the walks to determine 
glucose and insulin levels. The FORT test (Callegari1930, Italy) was performed 
on capillary blood at the start and thereafter at 30 min intervals. Glucose and 
insulin levels were higher in patients than in controls (p<0.05 both prior to and 
after the exercise). Patients showed higher oxidative stress values as compared 
to healthy controls (380.1±14.7 vs. 293.1±9.6 a.u.; p<0.05). Oxidative stress 
remained constant in both groups throughout the exercise (p=NS). In conclusion, 
even if patients usually show higher oxidative stress values than healthy people, 
prolonged moderate exercise does not exacerbate this potentially harmful 
condition.
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P2.11
Running	cost	of	transport	is	not	affected	by	acceleration/deceleration	
cycles

GAUDINO P3, SEMINATI E1, CAZZOLA D2, MINETTI AE1 
1Dept of Pathophysiology and Transplantation, Univ. of Milan, Milano, Italy 
2Kairos Physiomechanics Srl 
3Dept of Biomedical Sciences for Health, Univ. of Milan, Italy

Unless you are driving a hybrid car, where the energy normally lost in 
decelerations is stored as electric energy to be used in successive accelerations, 
speed increases of your vehicle are associated to extra fuel consumption. A few 
years ago we showed that the inherent increases/decreases of total mechanical 
energy of the body centre of mass during constant speed walking could explain 
the surprising invariant metabolic cost of transport when walking at oscillating 
speed. Here we present metabolic results of running at constant and oscillating 
speeds (11 ± 0, ± 1, ± 2, ± 3, ± 4 km.h-1), with an acceleration/deceleration cycle 
lasting 6 s, performed by 9 subjects both on a motorized treadmill and on a 68 m 
diameter circular path as set by a moving spot projected by a laser attached to a 
motorized telescope, driven by a customly written software. 
It is expected from physics and physiology that such running protocol would 
imply an extra metabolic cost of transport C (J*kg-1*m-1) = 4.8 dv*dt-1, where dv 
is the speed change (m*s-1) and dt is its duration (3 s). Surprisingly again, we 
obtained substantial cost invariance even at the widest speed oscillation (C = 
+6.6 ± 7.4 % rather than +41.9%). Differently from walking, running mechanics 
include a portion of the total mechanical work related to the elastic energy (stored 
and) released by tendons. By taking this into account, it can be shown that the 
maximum speed oscillation compatible with cost invariance should be ± 4.5 
km*h-1.
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P2.12
Determinants	of	maximal	instantaneous	muscle	power	in	young,	middle-
aged	and	older	individuals	

LAUDANI L, VANNOZZI G, BAZZUCCHI I, MENOTTI F, MACALUSO A 
Dept Human Movement and Sport Sciences, Rome Univ. “Foro Italico”, Rome, Italy

The ability to generate muscle power during daily living activities is reduced with 
advancing age. To date, determinants of maximal instantaneous muscle power 
during vertical jumping (optimal force and velocity of movement) have only been 
reported for groups of either young or older individuals, men or women, with no 
data in middle-aged subjects. The present study aimed at investigating age-related 
differences in the determinants of muscle power between young (Y), middle-aged 
(M) and older (O) individuals of both genders living in a city district. Seventy two 
volunteers were assigned to three gender-matched age groups: 24 Y aged 28±2 
years, 24 M aged 48±2 years and 24 O aged 70±3 years. Maximal peak power, 
optimal force and velocity were estimated from counter-movement jumping on a 
force platform. Maximal peak power, optimal force and velocity in O (24.8±5.9 W 
kg-1, 15.5±2.4 N kg-1, 1.6±0.2 m s-1) were significantly lower than in Y (52.0±14.7 
W kg-1, 24.8±16.4 N kg-1, 2.6±1.3 m s-1; P<0.01), while there were no differences 
in maximal power between M and Y; however, M showed significantly higher 
optimal force and lower optimal velocity (32.1±13.2 N kg-1, 1.5±0.3 m s-1) than Y 
(P<0.05). The present results suggest that decrease of optimal velocity represents a 
critical determinant of the age-related decline in maximal instantaneous muscle 
power. Middle-aged individuals would increase optimal force to overcome such a 
decline and maintain adequate levels of muscle power.
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P2.13
Adenosine-mediated	modulation	of	the	embryonic	isoform	of	the	muscle	
nicotinic	acetylcholine	receptor

LORENZON P, LUIN E, PARATO G, SCIANCALEPORE M, BERNAREGGI A 
Dept Life Sciences and Centre for Neuroscience B.R.A.I.N., Trieste Univ., Trieste, Italy

Adenosine receptors (ARs) are classified into different subtypes (A1, A2A, A2B 
and A3Rs) and are expressed in neurons and skeletal muscles. In central nervous 
system adenosine acts as neuromodulator but its effect in skeletal muscle is still 
unclear. Here we investigated the possible interplay between ARs and embryonic 
nicotinic acetylcholine receptor (nAChR) expressed in denervated as well as in 
developing skeletal muscles. 
Electrophysiological experiments were performed in oocytes injected with 
denervated skeletal muscle membranes and in differentiating mouse myotubes 
grown in vitro. The nACh-currents were recorded before and after adding the AR 
agonist NECA (100 μM) or the antagonist CGS15943 (100 nM). 
In injected oocytes, we observed that the activation of ARs reduced the nACh-
current rundown and slowed the nACh-current decay, while the AR inhibition 
elicited the opposite effect. 
In developing myotubes, recordings of single nAChR channel activity in cell-
attached configuration revealed that NECA significantly increased the mean 
open time while CGS15943 reduced it; both agents did not affect the ion channel 
conductance. In parallel, Ca2+ imaging experiments showed that NECA increased 
and CGS15943 blocked the [Ca2+]i spiking activity sustained by the autocrine 
activation of the nAChRs. 
Our preliminary data indicate a modulatory effect mediated by activation of ARs 
on the embryonic nAChR channels, expressed by denervated and developing 
skeletal muscles. We hypothesize a potential novel role for ARs in the regulation 
of AChR-mediated events during skeletal muscle differentiation/regeneration.
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P2.14
Central	and	peripheral	mechanisms	of	muscle	fatigue	in	Charcot-Marie-
Tooth	1A	patients

MENOTTI F1, BERCHICCI M2, DI RUSSO F2, DAMIANI A3, VITELLI S3, 
MACALUSO A1 

1Dept of Human Movement and Sport Sciences, Univ. of Rome ‘Foro Italico’ 
2Dept of Education for Motor Activity and Sport, Univ. of Rome ‘Foro Italico’ 
3Unione Italiana Lotta alla Distrofia Muscolare (UILDM), Sezione Laziale, Rome, Italy

Charcot Marie Tooth 1A (CMT1A) is a genetic neuropathy characterized by 
demyelination of peripheral nerves that weakens muscles and disperses afferent 
sensory feedback. Since fatigue is a common symptom claimed by CMT1A 
patients, this study aimed at assessing central and peripheral mechanisms 
of fatigue in 6 patients and 6 matched healthy volunteers during a fatiguing 
voluntary task. We simultaneously recorded surface electromyography (sEMG) of 
vastus lateralis and electroencephalography (EEG) during 4 blocks of isometric 
knee extensions at 40% of maximal voluntary contraction (MVC) for a total of 
240 2-s contractions. At the beginning of the session and after each block, we 
measured MVC, single twitch (ST) and rating of perceived effort (RPE). The 
movement related cortical potentials (MRCPs) were extracted from EEG records, 
segmented in 2-s epochs (1500 ms before and 500 ms after each contraction) 
and averaged in two main blocks, referred to as early (blocks 1-2) and late (blocks 
3-4) stages of fatigue. Torque, sEMG patterns of fatigue described by MVC and 
ST slopes and RPE did not differ between groups, while MRCP components 
showed lower amplitude over sensorimotor areas and higher prefrontal activity 
in CMT1A patients than controls in the late stage (-6.3±2.7 vs -12.8±6.4 µV and 
4.5±3.8 vs 0.1±2.6 µV, respectively; p<0.05). CMT1A patients, therefore, show 
dysregulation in both limb representation and in the awareness of movement 
complexity in relation to a fatiguing task.
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P2.15
‘Skipping’	as	the	gait	of	choice	in	hypo-gravity:	metabolic	and	
biomechanical	insights	from	level	and	gradient	experiments	on	Earth

MINETTI AE1,2, PAVEI G1, BIANCARDI CM2 
1Dept of Pathophysiology and Transplantation, Univ. of Milan, Milano 
2Biological Optimization Research, Italian Society of Natural Sciences, Museum of Natural 
History, Milano

Studies from Cavagna and Margaria, and more recently from our research group, 
demonstrated the dynamical limits of walking and running when moving in low 
gravity. We also studied ‘skipping’ (i.e. the placement of two successive feet on 
the ground followed by the flight), a gait displayed by kids, rarely by adults (but 
frequently by lemurs), which has the biomechanical potential to be used as the 
gait of choice in those conditions, as witnessed by astronauts of Apollo missions 
who spontaneously adopted it to move faster on the Lunar surface. In preparation 
to simulated and ‘real’ hypo-gravity experiments on this gait, we present here 
the extension of previous knowledge about skipping on Earth, focusing on the 
gradients most commonly found on the Moon. We used metabography to assess 
metabolic cost of transport and 3D motion analysis to elucidate mechanical 
aspects of that locomotion type. The results confirm at all gradients the higher 
(average) ground reaction force during the contact phase, with respect to running 
at the same speed, which would allow to confidently face the Lunar and Martian 
surface where the dust and regoliths affect, in addition to a lower gravity, the 
locomotion dynamics. Skipping is confirmed to imply a higher metabolic cost 
than ‘normal’ locomotion for humans, a problem that would be mitigated by the 
lower body weight in hypo-gravity conditions.
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P2.16
Differences	in	the	pulmonary	response	to	work	and	to	hypobaric	hypoxia

BARTESAGHI M, LANFRANCONI F, POLLASTRI L, SCOTTI V, 
MISEROCCHI G 
Dept of Exper. Medicine, Laboratory of Clinical Physiology and Sport Medicine, Univ. of 
Milano-Bicocca, Monza, Italy

Inter-individual differences are observed in the response to conditions that 
entrain an increase in microvascular filtration, such as increase in cardiac 
output and hypoxia. We characterized these differences considering ventilatory 
response, lung diffusion and fluid balance. 23 subjects, 37,4±7,2 (SD) years, 5 
females, 17 males, performed an incremental exercise test until exhaustion on 
cyclo-ergometer at sea level (SL) and after 6h at 3300m (HA). Variables measured 
included: total lung diffusion (DLCO) and subcomponents (capillary volume, 
Vc; membrane diffusion, Dm;), gas exchanges, pulmonary ventilation, heart rate, 
pulse oxymetry, respiratory impedance (IOS). Based on ventilatory response to 
exercise in HA, subjects were divided into ”high”(HR) and “low” (LR) responder. 
No difference in arterial saturation in both groups at SL (99%) and in HA (91.6%). 
Vc was greater in HR at rest at SL, and decreased during work at SL, and in HA ( 
both at rest and during work). In LR, Vc increased in the same conditions. Work 
and hypoxia increased respiratory impedance in HR, suggesting a perturbation 
in lung fluid balance. The decrease in Vc in HR may be interpreted as a protective 
mechanism to buffer the development of edema.
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P2.17
ROS	production	profile	determined	by	Electron	Paramagnetic	Resonance	
(EPR)	in	masters	swimmers

MRAKIC SPOSTA S1, PORCELLI S2,3, BELLISTRI G3,  MONTORSI M2,3, 
GUSSONI M1, VEZZOLI A3 

1Dipartimento di Fisiopatologia Medico Chirurgica e dei Trapianti,  Univ.  Milano, Italy 
2Univ. Telematica S. Raffaele, Roma, Italy 
3Istituto di Bioimmagini e di Fisiologia Molecolare, CNR, Italy

Exercise induces an increase in free radicals production in human skeletal muscle. 
The amount of production depends on the intensity of exercise, with strenuous 
exercise generating high amount of free radicals and, consequently, oxidative 
cellular damage. Electronic Paramagnetic Resonance (EPR) is the only non-
invasive technique available to detect and quantitate Reactive Oxygen Species  
(ROS) concentration. Ten masters swimmers (mean age 30±5; males) were trained 
for 8 weeks with a low-volume/high-intensity program. ROS generation kinetic 
in capillary blood were evaluated by means of a recently developed EPR micro-
invasive determination at rest and after incremental arm-ergometer test until 
exhaustion, both before (PRE) and after (POST) training period.  
Results: At the end of exercise, a significant increase (p<0.05) of ROS production 
was observed both in PRE and POST. For training effects: 1) ROS resting values 
recorded in POST were significantly lower than in PRE and, 2) ROS blood 
concentration at the end of exhaustive exercise was lower (10 vs 16%) in POST 
than in PRE. Conclusion: Strenuous aerobic exercise increases ROS resting 
production, as demonstrated in our previous study and others studies with 
different athletes. A good training scheduling reduces ROS production values at 
rest and at the end of an exhaustive exercise. This results could be due to a more 
efficient mitochondrial respiratory chain or antioxidant capacity in whole body.
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P2.18
The	3D	trajectory	of	the	body	centre	of	mass	and	other	mechanical	aspects	
of	race	walking

PAVEI G, CAZZOLA D, MINETTI AE 
Dept of Pathophysiology and Transplantation, Univ. of Milan,  Milano, Italy

Race Walking (RW) athletes are required to have always at least one foot in 
contact with the ground. While coded as a variety of ‘walking’ (W), potential 
and kinetic energy of the body centre of mass (BCoM) are in phase as in running 
(R). Aims of this work were to measure the 3D BCoM trajectory, in order to 
check the resemblance with W or R, and its speed dependence. 16 athletes were 
tested on treadmill and on 5 force platforms at different speeds by using both 
direct and inverse dynamics techniques. On treadmill BCoM was computed 
from the kinematics of 11 rigid segment model, sampled by 8 Vicon MX cameras 
at 300Hz. The RW trajectory was found to be different both from W, with the 
lowest position reached at single mid-support and the highest one during double 
support, and from R, since left and right semi-trajectories do not meet at their 
top. Also, RW trajectory has a smaller vertical excursion than in R, as a result of 
the discipline constraint. Symmetry indices (one for each spatial axis) of BCoM 
kinematics on the treadmill are greater and more consistent in RW than in W 
or R, witnessing the high athletic level of the participants. The trajectories from 
inverse dynamics were found to be differently shaped and wider than from the 
direct dynamics (the golden standard) due to the 3D position bias of BCoM 
induced by RW peculiar hip movement. A methodological study will be designed 
to minimize that bias by optimizing the marker set used to measure the trunk 
movement.
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P2.19
The	cost	of	locomotion,	on	flat	and	uphill,	in	cross	country	skiing

PELLEGRINI B1,2, ZOPPIROLLI C1,2, BORTOLAN L1,2, ZAMPARO P1, 
SCHENA F1,2 

1CeRiSM, Univ. of Verona, Rovereto, Italy 
2Dept of Neurological, Neuropsychological, Morphological and Movement Sciences, Univ. of 
Verona, Verona, Italy

The three main techniques in classical cross country skiing (double poling: DP, 
double poling with kick: DK; diagonal stride: DS) are characterized by different 
coordination patterns and by a different involvement of the upper and lower 
limbs in producing the force needed for propulsion. The aim of this study was 
to compare the cost of locomotion between these techniques on flat and uphill 
conditions. 
Ten cross country skiers were asked to ski with roller skis on a large treadmill at a 
speed of 10 km/h and at slopes from 0° to 4°. The net cost of locomotion (C, above 
resting values) was calculated based on values of oxygen uptake (at steady state) 
and of blood lactate concentration (La), as measured at the end of each stage. 
C was found to increase linearly with slope for all techniques (from about 2-3 J/m 
kg on flat to about 6 J/m kg at 4°) and DP was found to be the most economical 
technique at very low inclines (< 2°); however, when the slope increases DP 
becomes less economical than DK and DS. This could be attributed to the larger 
La contribution, in DP compared to DK and DS, due to the high levels of upper 
limbs force required by this technique. 
The resistive forces due to air drag are not taken into account in this study: larger 
values of C should be expected in “ecological conditions” and further differences 
should be observed, especially at higher speed or in wind condition, based on 
differences in projected frontal area between techniques.
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P2.20
Postural	sway	adaptation	induced	by	optic	flow

PERSIANI M, RAFFI M, PIRAS A, SQUATRITO S 
Dept of Human and General Physiology, Univ. of Bologna, Bologna, Italy

Optic flow is crucial for the maintenance of quiet stance in the upright position. 
However, little is known about the correlation between stimulus type and 
postural response. Aim of this study was to investigate the optic flow effect on 
the distribution of the prevalent direction of postural sway. Stabilometric data 
were recorded in 24 right-handed young volunteers who stood with each foot 
on a Kirstel force platform, facing a wide screen. Optic flow stimuli were full 
screen expansion and contraction, while random dot motion was used as control. 
For each stimulus we computed the maximum variance of sway direction (the 
prevalent oscillation direction) and the mean vector. The vector of the prevalent 
direction of postural sway was 127.7° in expansion, 223.7° in contraction and 
211.4° for random stimulus. All stimuli showed a uniform distribution at the 
Rayleigh test, but we did not find a correlation between the stimuli, meaning 
that each stimulus evokes a proper postural sway. Contrary to males, females 
showed a prevalent forward sway during contraction. A possible explanation for 
this might be that a different muscular activation could cause a different posture 
during the stimulus presentation. It is possible that the activation of either 
plantaflexors or plantaextensors during the trial caused a continuous oscillation 
in anteroposterior direction. That would require the generation of a stronger 
vertical force to keep postural stability and to avoid backward fall.
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P2.21
Oxidative	stress	underlies	sudden	death	in	Calsequestrin-1	knockout	
(CASQ1-null)	mice	suffering	of	Malignant	Hyperthermia	(MH)	and	
Environmental	Heat	Stroke	(EHS)

MICHELUCCI A1, PAOLINI C1, PIETRANGELO L1, CANATO M2, LAN WEI3, 
DIRKSEN RT3, REGGIANI C2, PROTASI F1 
1CeSI, Center for Research on Ageing & DNI, Dept Neuroscience and Imaging, Univ. G. 
d’Annunzio, Chieti, Italy 
1Dept Human Anatomy and Physiology, Univ. of Padova, Italy 
3Dept Pharmacology and Physiology, Univ. of Rochester Medical Center, NY

Mice lacking CASQ1 - a protein that modulates Ca2+-release channels or 
ryanodine receptors 1 (RYR1) - suffers of MH and EHS, life-threatening disorders 
triggered respectively by volatile anaesthetics and high temperature. It has been 
proposed that, during MH/EHS crisis, excessive oxidative stress leads to increases 
RYR1 Ca2+ leak, over-contracture and rhabdomyolysis of skeletal fibers. We 
treated CASQ1-null mice for 2 months with N-acetylcysteine (NAC, a potent 
anti-oxidant) administered in drinking water (1% w/v).  NAC treatment resulted 
in significant protection of CASQ1-null mice from lethal episodes induced by 
halothane (2%, 1h at 32°C) and heat (41°C, 1h): respectively, the rate of mortality 
was 87 vs 25% and 77 vs 16% in controls vs NAC-treated animals. This protection 
is likely the results of several factors: a) reduction of oxidative stress, as shown by 
a decrease of mitochondrial superoxide flashes (mSOF) frequency (P<0.05);  b) 
decreased internal temperature during heat-stress protocol (from 42.1 to 40.8 °C); 
and c) lower number of fibers undergoing rhabdomyolysis (from 37.6 to 11.6 %). 
Furthermore, NAC treatment results also in a significant increase of the threshold 
for caffeine-induced contracture (in-vitro contracture test). These results suggest 
that a) increased oxidative stress exacerbates the RYR1 instability that underlies 
MH/EHS episodes and b) anti-oxidants drugs should be considered for the 
treatment/prevention of over-heating skeletal muscle disorders.
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P2.22
Rapid	changes	in	free	mitochondrial	calcium	concentration	in	fast	skeletal	
muscle	fibers:	influence	of	extracellular,	cytosolic	and	SR	calcium

SCORZETO M1, GIACOMELLO M2, TONIOLO L1, CANATO M1,  
PAOLINI C3,4, PROTASI F3,4, STIENEN GJM5, REGGIANI C1,4 

1Dept of Biomedical Sciences, Univ. of Padova, Padua, Italy 
2Dept of Experimental Veterinary Sciences, Univ. of Padova, Padua, Italy 
3CeSI, Dept of Neuroscience and Imaging, Univ. G. d’Annunzio, Chieti, Italy 
4IIM Interuniversity Institute of Myology 
5Laboratory for Physiology, VU Univ. Medical Center, Amsterdam, The Netherlands

Mitochondrial Ca2+-uptake is important for the regulation of aerobic ATP 
production and is involved in signaling for apoptosis. Experiments were 
performed in FDB muscle fibers dissociated from wild type (WT) and CASQ-
null mice. Mitochondrial free Ca2+ ([Ca2+]mito) was measured using a ratiometric 
FRET-based indicator (mtD3cpv Cameleon) targeted to the mitochondrial matrix, 
in the presence (1 mM) and absence of extracellular Ca2+ at 26 oC. Mitochondrial 
membrane potential was determined using TMRM. Mitochondrial density and 
morphology was studied by electron microscopy. 
Small but significant differences in [Ca2+]mito were observed between quiescent 
WT and CASQ-null fibers. The free [Ca2+]mito during steady state electrical 
stimulation at 1 Hz showed a rapid increase with a rise time of 18.4±0.4 ms. 
The decline in [Ca2+]mito during and after stimulation trains was governed by 
4 temporally distinct processes with rate constants of approximately 40 s-1, 1.6 
s-1, 0.2 s-1 and 0.03 s-1. During sustained contractions in WT fibers, frequency-
dependent increases in free [Ca2+]mito occurred, which were smaller in the 
absence than in the presence of external Ca2+. In CASQ-null fibers the increases 
in free [Ca2+]mito was less pronounced. 
These results provide direct evidence for rapid Ca2+ uptake by the mitochondria 
and suggest that the mitochondrial Ca2+ uptake is sensitive to the amount of Ca2+ 
available in intracellular (notably the sarcoplasmic reticulum) and extracellular 
stores.
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P2.23
Sarcopenia	in	very	old	women:	interaction	of	aging	and	disuse	on	muscle	
function	decline

VENTURELLI M1,3, CANCELLARA P2, TARPERI C1, CANATO M2, 
CALABRIA E1, MORO S2, REGGIANI C2, TONIOLO L2, SCHENA F1 
1Dept of Neurological, Neuropsychological, Morphological and Movement Sciences, Univ. of 
Verona,Verona, Italy 
2Physiology Lab, Dept of Biomedical Sciences, Univ. of Padua, Padova, Italy 
3UVRL, Dept of Internal Medicine,Univ. of Utah, Salt LAke City, USA

Sarcopenia is the age-associated loss of skeletal muscle mass and function which 
happens in upper (UL) as in lower limbs (LL) being still unclear the relation 
between muscles functions and daily activities (i.e. independently walking 
or not). We studied the changes linked to age and disuse in very old women. 
Contractile properties of whole muscles and isolated single fibres from UL (biceps 
brachii) and LL (vastus lateralis) were measured in 10 elderly women (90-100 y) 
divided in two subgroups on the basis of regular mobility: usually walking (E-
W) II– usually moving by wheel chair (E-NW). Five young women (Y: 20-30 y) 
were used as controls. The following parameters were determined in single fibres: 
cross sectional area (CSA), isometric force (Fo), and MHC isoforms composition; 
in the whole muscles: lean mass and maximal isometric strength. Single fibre 
measurements showed: similar degree of atrophy in the EW and E-NW vs.Y; no 
changes in Fo; a significant age-related increase in slow fibres more pronounced 
in E-W. Whole muscles testing demonstrate: lower lean mass and strength in E 
groups vs Y. No changes in UL between aged groups (0.84±0.03 vs 0.86±0.04 kg/
m2; 18±10, and 21±8Nm; E-NW vs E-W). Reduced lean mass and torque in the LL 
in the non walking (2.58±0.04 vs 3.20±0.04 kg/m2 41±19 vs 64±20Nm; E-NW vs 
E-W p<0,05). Our data demonstrate that age-related sarcopenia results in overall 
lower muscle mass while contractile function seems to be more affected by daily 
utilization.
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P2.24
Anatomically	asymmetrical	runners	move	in	an	asymmetrical	way	at	the	
same	metabolic	cost

SEMINATI E1, ARDIGO LP2, ZAMPARO P2, NARDELLO F2, FACCIOLI N3, 
MINETTI AE1 
1Dept of Pathophysiology and Transplantation, Univ. of Milan, Italy 
2Dept of Neurological, Neuropsychological, Morphological and Movement Sciences, Univ. of 
Verona, Verona, Italy 
3Dept of Pathology and Diagnostics, Section of Radiology, Univ. of Verona, Italy

We hypothesized that, as occurring in cars, body structural asymmetries could 
generate asymmetry in the kinematics/dynamics of locomotion, ending up 
in a higher metabolic cost of transport (C), i.e. more ‘fuel’ needed to travel a 
given distance. Previous studies found asymmetries in horses’ body negatively 
correlated with galloping performance. We analyzed anatomical differences 
between the right and left lower limbs by designing a software implementing the 
3D Cross-Correlation of images from Magnetic Resonance undertook by 19 male 
runners, clustered as Occasional, Skilled and Top Runners. Running kinematics of 
their body centre of mass (BCoM) were obtained from body segments coordinates 
measured by a 3D motion capture system at incremental running speeds on a 
treadmill. A recent mathematical procedure quantified the asymmetry of the 
3D BCoM trajectory between the two steps. During the same sessions, runners’ 
metabolism was measured to estimate C. 
No correlations were found between anatomical/kinematic variables and 
C, regardless of the skill level. However, anatomical symmetry significantly 
correlated to the running kinematic symmetry, and the Top Runners showed the 
highest level of symmetry. Also, anatomical symmetry negatively correlated with 
subjects’ age. Results suggest that despite the effects of anatomical asymmetry on 
kinematics, either those changes are too small or some plastic compensation in 
the locomotor system mitigates the expected negative effects on C.
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P2.25
Can	a	short-term	hiking	training	speed	up	V’O2-on	kinetics	in	healthy	
sedentary	women?

TAM E, BRUSEGHINI P, POGLIAGHI S, CAPELLI C 
Dept for Neurological Neuropsychological, Morphological and Movement Sciences, Univ. of 
Verona, Italy

We tested the hypothesis that two weeks of training performed at moderate 
intensity can induce a significant acceleration of the V’O2-on kinetics in adult 
sedentary women. To this aim, breath-by-breath oxygen uptake (V’O2) was 
measured in 8 women (25 yy ± 7; 68 kg ± 11, 165 cm ± 8) during: i) an incremental 
ramp cycling test up to exhaustion and; ii) during three consecutive square wave 
tests performed at approximately 50 % of V’O2max before and immediately after a 
training program of daily trekking (6-3 hour d-1) performed at near sea level and 
on irregular and undulating terrain. 
Absolute and relative V’O2max values did not increase as a result of the hiking 
training. The time constant of the primary phase (τ2: PRE: 23.1 s ± 8; POST 16.4 
± 6) of V’O2 kinetics were significantly smaller after training (P < 0.05). Percent 
decrease of τ2 was significantly and negatively correlated with absolute V’O2max at 
baseline (r = 0.69, P < 0.05). It is concluded that two weeks of training performed 
at moderate intensity are able to induce a significant acceleration of the dynamic 
response of oxidative metabolism during exercise that is not paralleled by any 
increase of V’O2max in healthy sedentary women. Moreover, the extent of the 
improvement is affected by the value of V’O2max at the baseline.
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P2.26
Gender-	and	age-related	factors	in	acute	cardiovascular	adjustments	to	
dynamic	resistance	exercise	

TARPERI C, BARALDO A, CEVESE A 
Dept Sci. N.N.M.M., Univ. of Verona, Italy

Aim of this study was to characterize cardiovascular and metabolic changes 
during leg press dynamic resistance exercise in: 12 Young Males (YM; 22.6±1.3yy; 
68.6±8.7kg; 175±10cm), and 12 Females (YF; 23.7±2.5yy; 55.9±5,7kg; 164±10cm), 
12 Elderly Males (EM; 67.3±2.7yy; 83.8±8.5kg; 171±5cm), and 12 Females (EF; 
67.1±7.1yy; 58.2±5.0kg; 157±1cm). We continuously recorded finger arterial 
pressure and calculated cardiac output (CO), stroke volume (SV) and heart rate 
(HR) during 3 series (10’ recovery) of 12 leg-press repetitions at 70% of 1RM 
(previously estimated by the Brzycki method). The most evident age-related 
differences were found in SV adaptation to exercise; YM-YF slowly increased 
SV from baseline to peak (+11%; +8%) while EM-EF exhibited a decrease in SV 
during exercise (-11%; -3%) with a rebound at end exercise (+49%; +25%). As a 
consequence, since changes in HR (and in arterial pressure) were similar in all 
groups, CO increased during exercise by 30% in the young groups, while it was 
almost unchanged in the elderly, but with a delayed increase at recovery (EM 
+40%, EF +15%). Thus, at a difference with the young, elderly subjects were unable 
to manage the increased hindrance to the output of blood from the heart during 
muscle contractions with relevant isometric components and relied on delayed 
vasodilatation to overcome the metabolic unbalance accumulated during the 
exercise bouts; this was more prominent in the males.
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P2.27
Length	changes	of	propulsive	muscles	in	recumbent	vs.	normal	bicycle

TELLI R, SEMINATI E, MINETTI AE 
Dept of Pathophysiology and Transplantation, Univ. of Milan, Milano

It is known that recumbent bicycles, when compared to normal ones, benefit from 
aerodynamic drag reduction, but could suffer from higher mechanical friction 
(small wheels and long chain). Recumbent posture could also alter the operative 
range of propulsive muscles and cardiovascular condition. Here we infer length 
change of the muscle-tendon units during the pedaling cycle of both bicycles 
with the aim to investigate, in future papers, which of the two allows to work 
near to optimal muscle length. Muscle lengths were estimated with OpenSim 2.4 
from 3D kinematic data sampled with a motion capture system in two healthy 
men during pedaling on recumbent and normal bicycle at 60RPM. In recumbent 
bicycling, when compared to the “classic” one, some muscles are more shortened 
during pedaling: lateral (-2.26±0.43%) and medial (-2.24±0.36%) gastrocnemius, 
biceps femoris (-2.85±0.02%), semimembranosus (-3.02±0.22%), semitendinosus 
(-3.34±0.26%) and soleus (-1.15±0.14%). Other muscles are more stretched: tibialis 
anterior (+2.67±0.99%), rectus femoris (+3.39±0.13%), sartorius (+4.09±0.18%), 
iliacus (+6.40±0.69%) and psoas (+4.49±0.68%). Although these results suggest 
that muscles are working at slightly different operative ranges of their length, the 
final propulsive effectiveness is difficult to assess. To try to infer whether muscles 
in the recumbent posture move towards a more or less favorable portion of the 
force/length relationship, EMG of the same muscles will be used next.
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P2.28
The	interplay	between	propelling	efficiency	and	arm’s	power	output	in	
determining	maximal	speed	in	front	crawl	swimming

PETERSON SILVEIRA R, CASTIGLIONI G, ZAMPARO P 
Dept of Neurological, Neuropsychological, Morphological and Movement Sciences, Faculty 
of Exercise and Sport Sciences, University of Verona, Verona, Italy

Introduction: maximal speed in swimming events (Vmax) depends on the 
maximal power output the swimmer is able to generate (POmax); however, in 
water locomotion the power useful for propulsion is only a fraction of POmax: 
this fraction being defined as propelling efficiency (ηp). It can thus be expected 
that both these factors (POmax and ηp) interact in determining Vmax. Methods: 
13 subjects were recruited for the study. They were requested to complete a 
maximal incremental test at the armo-ergometer to determine their maximal 
oxygen uptake (VO2max) and the corresponding power output (POmax). 
Moreover, they were requested to swim the front crawl (SFC) and to swim 
with arms only (SAO) at 6 self selected incremental speeds (from very slow to 
maximal). These experiments allowed us to calculate ηp. 
Results and Discussion: Multiple regression analysis indicated that Vmax can 
indeed be explained by a combination of POmax and ηp (R = 0.631, p = 0.079 for 
SFC and R = 0.756, p = 0.014 for SAO). The lower correlation for SFC depends 
on the fact that in this case the contribution of the legs for propulsion is not 
accounted for in the determination of POmax. These results indicate that, as 
expected, both ηp and POmax are important factors in determining Vmax in 
swimming. This finding is not so trivial since, even if it is generally acknowledged 
that improving ηp and POmax is mandatory to improve performance, no studies 
have been conducted so far to investigate the interplay between these factors.
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P2.29
Cost	of	force	generation	in	double	poling	cross-country	skiing

ZOPPIROLLI C, PELLEGRINI B, SCHENA F 
Neurological, Neuropsychological, Morphological and Motor Science Dept, Univ. of Verona, 
Italy

Upper body has a considerable role in cross-country skiing particularly during 
double poling (DP), in which strong and fast propulsive actions are exerted 
entirely through the poles. Our hypothesis was that metabolic rate during DP 
exercises is determined by the cost of force generation. Furthermore, since DP 
is far from human legged-locomotion, we hypothesized that the cost of force 
generation coefficient (K [J•N-1]) could be more predictive of performance than 
energetic cost of locomotion (C [J•m-1•kg-1]), because of the dimensional meaning 
of the measurements.

21 skiers performed 3 steady state DP trials at different speeds. Metabolic rate 
(E’), blood lactate concentration after exercise ([La+]), poling time (PT) and 
average force applied through the poles during a cycle (Favg) were measured; K and 
C were calculated for each trial. V’O2max measured with a maximal DP test was 
taken as performance parameter.

E’ and 1/PT increased significantly with speeds, while Favg, K and C remained 
constant. K was negatively related to V’O2max, while C didn’t show correlation with 
it. K was positively related to [La+], at each considered speed.

Since K remained constant across speeds, E’ can be considered as cost for 
generating the force, during double poling exercises. Furthermore, better skiers 
tend to adopt biomechanical strategies that do not minimize energetic cost of DP, 
but that allow to exert more force on the poles at the same cost, permitting to 
reduce upper limbs fatigue. 
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P3.1
The	ESR2	AluI	1730G>A	gene	polymorphism	is	associated	with	fibrinogen	
plasma	levels	in	postmenopausal	women:	cardiovascular	implications

ADAMO EB1, CURRÒ M2, FERLAZZO N2, CACCAMO D2, IENTILE R2, 
MARINI H1 

1Dept of Biochemical, Physiological and Nutritional Sciences, Section of Physiology and 
Human Nutrition, Univ. of Messina, A.O.U. Policlinico “G. Martino”, Messina, Italy 
2Dept of Biochemical, Physiological and Nutritional Sciences, Section of Biochemistry and 
Clinical Biochemistry, Univ. of Messina, A.O.U. Policlinico “G. Martino”, Messina, Italy

Background. The potential role of ESR2 and its gene product ER-beta on the 
cardiovascular system is not yet well established. Recent observations indicate the 
involvement of ER-beta in the pathogenesis of cardiovascular disease (CVD), and 
the potential role of ESR2 gene polymorphisms as independent risk factors for 
CVD. 
Objective. In this study, we aimed to investigate the possible association 
between the ESR2 AluI 1730G>A gene polymorphism with different CVD risk 
markers, such as body mass index (BMI), blood fibrinogen, glucose and insulin, 
homeostasis model assessment of insulin resistance and urinary F2-isoprostanes, 
in 89 postmenopausal women. 
Results. Genotyping for ESR2 1730G>A polymorphism showed the higher 
prevalence of heterozygous GA1730 genotype than either wild-type GG1730 or 
homozygously mutated AA1730 genotype. Statistical analysis of between-groups 
variability revealed that mean levels of the examined CVD risk markers, except 
BMI and fibrinogen, were within the normal range in all subjects grouped to 
different ESR2 1730G>A genotype. Interestingly, only fibrinogen levels were 
statistically different in AA1730 carriers compared with other genotypes. 
The analysis of genotype relative risk showed a significant increase in plasma 
fibrinogen levels in AA1730 carriers compared with GG + GA ones. 
Conclusions. The present data strongly indicate that the ESR2 AA1730 genotype 
is a risk factor for elevation of plasma fibrinogen in postmenopausal women.
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P3.2
Influence	of	obestatin	on	the	mouse	gastric	fundus:	mechanical	and	
electrophysiological	studies

GARELLA R, SQUECCO R, FRANCINI F, BACCARI MC 
Dip. Scienze Fisiologiche, Univ. di Firenze, Italia

Aim: Contrasting results concerning the influence of obestatin on gastric motility 
have been reported. In the present experiments we investigated the effects of 
obestatin on the motor responses in strips from the mouse gastric fundus. 
Electrophysiological records in a single smooth muscle cell were also performed. 
Methods: Gastric longitudinal strips from the fundus region were mounted in 
organ baths for isometric recording of the mechanical activity. Electrical field 
stimulation (EFS) was applied via two platinum wire rings. Voltage dependent 
ionic currents were recorded in current- and voltage-clamp conditions by single 
microelectrode inserted in a gastric smooth muscle cell. 
Results: At basal tension, EFS (4–16 Hz) elicited contractile responses that were 
abolished by TTX or atropine and not influenced by guanethidine. Addition of 
obestatin to the bath medium caused a slight decrease of the basal tension and 
a reduction in amplitude of the EFS-induced contractile responses. The former 
effect was TTX-insensitive. Obestatin also reduced the amplitude of the response 
to DMPP whereas did not influence that to methacholine. In the presence of 
L-NNA, obestatin still depressed the amplitude of the EFS-induced contractile 
responses. In carbachol precontracted strips obestatin still decreased the basal 
tension but did not influence the amplitude of the neurally-induced NANC 
relaxations. Preliminary electrophysiological results showed that obestatin 
slightly affected the membrane properties and ionic currents. 
Conclusions: These results indicate that obestatin, other than acting on 
gastric smooth muscle, modulates, at the postganglionic site, the cholinergic 
neurotransmission.
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P3.3
Chromium	as	an	essential	trace	element	in	biological	systems:	pleiotropic	
effects	and	modes	of	action	of	low	environmental	concentrations	of	Cr(VI)	
in	mollusks

BARMO C, CIACCI C, FABBRI R, CANESI L, GALLO G 
Dipartimento di Scienze della Terra, dell’Ambiente e della Vita, Univ. di Genova, Italy

Chromium (Cr) is an essential microelement in mammals, involved in modulation 
of metabolism and immune function, also showing endocrine and anti-depressant 
activities. Cr(III) is considered the biologically active form, although the 
underlying mechanisms are still unclear; on the other hand, the oxidized form 
Cr(VI), that is most abundant in the environment and more easily absorbed in 
biological systems, is associated with oxidative stress and toxicity. Physiological 
responses to nM concentrations of Cr(IV) were investigated in of the model 
aquatic invertebrate Mytilus. The results demonstrate that Cr exerts pleiotropic 
effects on metabolism, immune function, redox balance and neuroendocrine 
signaling, supporting its role as an essential metal in biological systems and 
contributing to the understanding of its modes of action from the molecular to 
the tissue level.
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P3.4
Integrated	responses	to	respiratory	stress	in	the	stomatopod	Squilla mantis

MINUTE F1, BUHL K2, NALON J1, CARANFA F1, RAICEVICH S3, 
HELLMANN N2, BELTRAMINI M1 

1Univ. of Padua, Dept of Biology, Padua, Italy 
2Univ. of Mainz, Institute for Molecular Biophysics, Mainz, Germany 
3ISPRA Chioggia, Italy

Environmental changes, such as temperature, pH, salinity and oxygenation, affect 
the physiological state of marine organisms. However many species are able 
to maintain their homeostatic conditions in spite of environmental variations. 
In particular, compensation mechanisms against oxygen depletion have been 
studied in marine animals due to the high variability of oxygen levels in the 
aquatic environments. The aim of this work is to study the physiological responses 
to emersion and other stressful environmental conditions in the valuable 
commercial species Squilla mantis, in order to optimize the use of this marine 
resource. Laboratory and field-based studies were carried out to explore the 
effects of emersion and thermal shocks. Physiological stress upon emersion and 
recovery after re-immersion was assessed by analysing hemolymph metabolites 
(L-Lactate, D-glucose, ammonia, H+) as well as glycogen concentration in tissues. 
The oxygen transport protein, hemocyanin, plays an important role in increasing 
the uptake of oxygen under hypoxic conditions. As the L-lactate levels increase 
above the resting level (from 1 mM to 14 mM), the oxygen affinity of the protein 
is markedly increased (d log p50/ d log [L-lactate] of about -0.58). Also the 
Bohr-effect is quite pronounced with a Bohr coefficient of -0.32 in the pH range 
between 6.5 and 7.6 and a value of -1.16 between pH 7.6 and pH 8.0. 
This project was supported by Regione Veneto (Project CLODIA).
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P3.5
Abdominal	visceral	adiposity	measured	by	ultrasonography	and	risk	of	
metabolic	syndrome	and	its	components:	identification	of	predictive	
cut-off	of	risk

BERTOLI S, LEONE A, VIGNATI L, SPADAFRANCA A, CAPPELLETTI C, 
BATTEZZATI A 
International Center for the Assessment of Nutritional Status, ICANS, Defens Dept, Univ. of 
Milan

Ultrasonography (US) is a validated method to accurately measure abdominal 
visceral adipose thickness (VAT), a parameter related to the risk of cardiovascular 
diseases but whose predictive cut-off values for the metabolic syndrome (MS) 
are unavailable. This study aimed to 1) investigate the association of VAT to MS 
components; 2) identify predictive cut-off values of MS risk according to sex and 
age in a large Caucasian sample. 
Anthropometry, blood pressure, fasting plasma glucose (PG), HDL-cholesterol, 
triglycerides and VAT (distance from aortic anterior wall to rectus abdominis 
posterior surface measured above the umbilicus by US) were assessed in 3431 
subjects (71,4% females, 46,8 ± 13,4 years). MS was diagnosed by IDF criteria 
(2005). 
MS prevalence was 34,6% (54,2% in men and 26,8% in women). VAT was 
positively associated to waist (r2=0,645 p<0,001), triglycerides (r2=0,134 p<0,001), 
PG (r2=0,14 p<0,001), systolic (r2=0,24 p<0,001) and diastolic pressures (r2=0,185 
p<0,001), and negatively to HDL-cholesterol (r2=0,153 p<0,001). After ROC curve 
analysis, the optimal VAT cut-off points for MS prediction were 7,6cm in males 
(sensitivity: 68%, specificity: 77%, AUC: 0,78, p<0,001) and 5,3cm in females 
(sensitivity: 68%, specificity: 77%, AUC: 0,78, p<0,001), that were increased with 
age strata in both genders. In conclusion, intra-abdominal fat thickness was 
related to MS and to all of its components with predictive cut-off values greater in 
males and in the elderly.
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P3.6
Effects	of	a	single	standard	hyperbaric	oxygen	treatment	on	respiratory	
mechanics	in	rats

BOSCO G, RUBINI A 
Environmental Physiology Lab, Dept of Biomedical Sciences, Univ. of Padua, Italy

Hyperbaric oxygen therapy (HBOT) is used for tissue hypoxia and ischemia 
reperfusion injury, but can cause lung damage. Pulmonary oxygen toxicity is 
still under investigations, but data describing the effects of HBOT on respiratory 
mechanics ( in particular on the viscoelastic behavior of the respiratory system) 
are not available. 
OBJECTIVES: 
The aim of this study was to measure the effects of a single standard HBOT on 
respiratory mechanics in normal anesthetized rats. 
METHODS: Measurements were made in control rats and in experimental 
animals after HBOT, 100% O2 at 2.5 atm (1 atm = 101.325 kPa) for 90 min. The 
end-inspiratory occlusion method was applied in anesthetized, paralyzed, positive 
pressure-ventilated rats to assess the possible effects of HBOT on respiratory 
mechanics in normal rats. Using the end-inflation occlusion method, it was 
possible to quantify the ohmic and viscoelastic airway resistance and elastance 
of the respiratory system. Ohmic resistance is the normalized-to-flow pressure 
dissipation due to viscous forces opposing the airflow in the airways, as predicted 
by the Poiseuille law. 
RESULTS: 
HBOT induced an increment in the elastance, ohmic airway resistance and in 
the total resistive pressure dissipation. The viscoelastic resistance due to stress 
relaxation was increased compared to control group. 
CONCLUSIONS: 
HBOT acts in normal rats to increase the ohmic component of airway resistance. 
The elastic and viscoelastic components are altered as well, suggesting that 
HBOT effects on respiratory mechanics characteristics may be a prelude events 
of pulmonary oxygen toxicity. Investigations of fundamental mechanisms are still 
needed.
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P3.7
Antioxidant	and	prooxidant	properties	of	Brassica oleracea L.	var.	
sabauda	sprout	extracts

BRAMUCCI M1 ,GIANFRANCESCHI G2, MACCARI E1, QUASSINTI L1 
1School of Pharmacy, Camerino Univ., Camerino (MC), Italy 
2Centro Studi “Giuseppe Gianfranceschi” , Castelplanio (An), Italy

Reactive oxygen species (ROS) play a critical role in cardiovascular diseases, 
inflammatory diseases, neurodegenerative disorders, cancer and aging. Diets 
rich in foods containing antioxidants, such as fruits and vegetables, could help 
to prevent these pathologies. Wheat and Brussels sprouts contain antioxidant 
compounds active in the protection of DNA against the oxidative stress induced 
by ROS. The aim of this work was to determine antioxidant activity of aqueous 
and ethanol extracts from savoy cabbage (Brassica oleracea L. var. sabauda) 
sprout powder. Significant values of antioxidant activity were found in both 
extracts using 1,1-diphenyl-2-picrylhydrazyl (DPPH) and 2,2’-azino-bis(3-
ethylbenzthiazoline-6-sulphonic acid) (ABTS) radical scavenging assays. 2’,7’-
dichlorofluorescin-diacetate (DCFH-DA), a useful indicator of ROS, was used to 
determine the antioxidant and prooxidant activity of sprout extracts in a cell-
based assay (human dermal cell line). Results show a dose-dependent prooxidant 
activity of aqueous sprout extract, higher than ethanol extract. The prooxidant 
activity was correlated with the inhibition of cell proliferation. Interestingly, the 
boiling of aqueous extract inhibits this prooxidant effect, restore cell proliferation 
without affecting the antioxidant effect in vitro.
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P3.8
Novel	cardiac	role	for	Nesfatin-1:	identification	and	physiological	
characterization	in	the	rat

ANGELONE T1, FILICE E1, PASQUA T1, AMODIO N3, GALLUCCIO M1, 
MONTESANTI G1, QUINTIERI AM1, CERRA MC2 

1Dept of Cell Biology, Univ. of Calabria, Arcavacata di Rende (CS), Italy 
2Dept of Pharmaco-Biology, Univ. of Calabria, Arcavacata di Rende (CS), Italy 
3Dept of Experimental and Clinical Medicine, Univ. of Catanzaro Magna Græcia, Catanzaro, 
Italy

Nesfatin-1, a peptidic fragment derived from nucleobindin 2 (NUCB2), is known 
for its anorexic effects. NUCB2 gene expression is regulated by nutritional status, 
indicating a regulatory role of peripheral Nesfatin-1 in energy homeostasis. 
Nesfatin-1 is able to cross the blood-brain barrier and this suggests that either 
peripheral sources can affect brain activity or that central Nesfastin-1 can 
regulate peripheral functions. However, its influence on alimentary behavior, its 
peripheral distribution and the endocrine release induce to hypothesize a role 
in the processes which accompany obesity. So far nothing is known concerning 
the role of Nesfatin-1 at cardiac level. By using Western Blotting techniques 
we identified, in rat cardiac extracts the presence of Nesfatin-1. Physiological 
analyses performed on isolated and Langendorff-perfused paced cardiac 
preparations revealed that exposure to Nesfatin-1 induces negative inotropic and 
lusitropic effects, without affecting coronaries. These effects involve particulate 
Guanylate Cyclase (pGC), PKG and are independent by NOS activation. Nesfatin-
1 increased ERK1/2 phosphorylation, with no effects on AkT, eNOS, and nNOS 
phosphorylations, and protein S-Nitrosylation. 
In conclusion, we suggested that 1) the heart expresses Nesfatin-1; 2) Nesfatin-1 
directly affects myocardial performance; 3) cardiac effects are mediated by the 
pGC/PKG pathway and ERK1/2. 
Results may pave the way to include Nesfatin-1 in the neuroendocrine modulators 
of the cardiac function and to encourage clarification of its clinical potential 
in the presence of nutrition-dependent physio-pathologic conditions, including 
obesity.
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P3.9
Effect	of	hydroxytyrosol	on	motility	and	permeability	in	human	colonic	
circular	muscle	and	mucosa	respectively

MASELLI MA1, TRISOLINI P1, IGNAZZI A1, PEZZOLLA F1, LORUSSO D1, 
DI TURI M2, GARBETTA A2, DEBELLIS L2 
1Scientific Institute of Gastroenterology “S de Bellis”, Castellana Grotte, Bari 
2Dept of Biosciences, Biotechnology and Pharmacological Sciences, Univ. of Bari

Aim: The hydroxytyrosol (HT) and L-arginine methyl ester (L-NAME) effects 
were studied on electrically evoked contractions in human colonic circular 
muscle. The HT effect was also tested on electrophysiological parameters of 
stimulated colonic mucosa in buffer with/without Ca2+. Methods: Segments 
of colon were obtained from 12 patients (mean age73 yrs, range 63-89 yrs), 
undergoing left hemicolectomy. Motility: Strips (15x3mm) were mounted 
isometrically in an organ bath. Strips were exposed to electrical field stimulation 
(EFS) and the following drugs were tested: atropine (ATR) (2μM), guanethidine 
(GUA) (5μM), HT (200μM) or L-NAME (200μM). Permeability: Mucosa was 
mounted in Ussing chambers. Vt, Icc and Rt were recorded in resting condition 
and under stimulation with carbachol (100μM), forskolin and IBMX in the 
presence/absence of HT (100μM) in normal and Ca-free Krebs. Results: HT 
decreased electrically evoked contractions in the presence of ATR and GUA 
alone, and with L-NAME (p<0.05 - p<0.001). L-NAME increases electrically 
evoked contractions in the presence of ATR and GUA alone and with HT (p<0.05 
- p<0.001). The HT, on the stimulated mucosa, produced a reduction of the Vt and 
Icc in control and in the buffer basolateral Ca-free (p<0.05 - p<0.001). The Rt is 
reduced with all buffer, except that in the control (p<0.05, p<0.01). Conclusions: 
HT seems to have an antioxidant effect, peroxynitrite dependent. Moreover it 
could also improve the alterated intestinal motility.
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P3.10
Dietary	Flavonols	and	Flavan-3ols	as	modulators	of	superoxide	radicals	
production:	opposite	dose-dependent	effects

GIAMMANCO M, DI MAJO D, LA GUARDIA M 
Unit of Physiology and Pharmacology, Dept DISMOT, Palermo Univ. , Italy

Flavonoids might exert modulatory effects in cells independent of classical 
antioxidant capacity throught selective actions at different levels. This study 
was performed to investigate the effects of two flavonols (Kaempferol and 
Quercetin) and two flavan-3ols (Catechin and Epicatechin) on the XO and Mn-
SOD activity, in order to better define their role in a variety of oxidant mediated 
diseases. In addition, the influence on the enzyme activities of the carboxyl 
group at the C4 position of heterocycle conjugated with C2-C3 double bound was 
evaluated by a spectrophotometric assay using the xanthine/XO/XTT system. 
Quercetin, 100µM, shows a pro-oxidant effect lower than Kaempferol. At lowest 
concentration (1-10µM), both these compounds appear to exert a antioxidant 
action by decreasing the superoxide radical level. This effect in a range of 
concentration between 10-1 µM is dose-depending and inversely correlated to 
the doses challenged. A further decrease in superoxide radicals concentration 
occurs after the addition of SOD in the reaction system. Conversely, Catechin 
and Epicatechin reduce the superoxide radicals production at all tested 
concentrations thus eliciting a strong scavenging activity. Our study shows that 
marked differences can be observed between flavonoids with different structural 
characteristics in their ability to inhibit or to stimulate superoxide radicals 
production. These data further demonstrate the opposite dose-dependent effects 
of flavonols on XO and Mn-SOD. These results provides new informations 
for study of these compounds as therapeutic agents in oxidative stress-related 
diseases.
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P3.11
Intracoronary	secretin	acutely	increases	coronary	blood	flow	and	cardiac	
function	in	anesthetized	pigs	by	interaction	with	specific	receptors	and	
the	modulation	of	a	β-adrenergic-related	pathway

GROSSINI E, MOLINARI C, MARY D, VACCA G 
Laboratorio di Fisiologia, Dipartimento di Medicina Traslazionale, Univ. degli Studi del 
Piemonte Orientale “A. Avogadro”, and Chirurgia Sperimentale, Azienda Ospedaliera 
Universitaria Maggiore della Carità, Novara, Italy

Secretin has been implicated in the regulation of the cardiovascular system 
through specific receptors and the involvement of β-adrenoreceptors and nitric 
oxide (NO). However, information regarding its direct actions on coronary blood 
flow and cardiac function is scarce. Therefore, the present study was planned to 
determine the primary in vivo effect of secretin on cardiac function and perfusion 
and the involvement of the autonomic nervous system, secretin receptors and 
NO. In 30 pigs, infusion of secretin into the coronary artery at 2.97 pg for each 
ml/min of coronary blood flow, at heart rate and aortic blood pressure constant, 
increased coronary blood flow, dP/dtmax, segmental shortening and cardiac output, 
respectively, by about 14.4%, 13.8%, 9.6% and 19.2% of control values (P<0.05). 
These effects were accompanied by an increase of coronary NO release of about 
50% (P<0.05) of control values. The above responses were graded in a further 
5 pigs. Moreover, while the blockade of muscarinic cholinoreceptors and of α-
adrenoreceptors failed to affect the responses to secretin, blocking of β1 and β2 
adrenoreceptors and NO-synthase prevented the effects of secretin on cardiac 
function, on cardiac perfusion and NO release. Finally, all effects were abolished 
by secretin receptors inhibitor. In conclusion, in anesthetized pigs secretin 
primarily increased coronary blood flow and cardiac function through the 
involvement of specific receptors, β-adrenoreceptors and NO release.
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P3.12
Role	of	n-3	fatty	acids	rich-diet	on	metabolic	and	inflammatory	markers	
in	renal	transplant	patients

GERMANO’ R1, MARESCA I1, APICELLA L2, RICCIO E 2, COLANTUONI A1, 
NASTASI A1, GUIDA B1 

1Dipartimento di Neuroscienze, Univ. “Federico II”, Napoli 
2Dipartimento di Nefrologia, Univ. “Federico II”, Napoli

A chronic micro-inflammatory status influences negatively the outcome of 
the graft in renal transplanted patients (RT). Previous studies suggest that 
essential fatty acids (EFAs) administration may reduce the inflammation in 
RT. To investigate the effects of n-3 naturally rich diet on some metabolic and 
inflammation markers in RT a normocaloric n-3-rich/n-6-poor EFAs diet was 
prescribed to 15 clinically stable RT (DG) for 6 months. The control group 
(CG) consisted of 16 RT who mantained their usual diet. Hematochemical and 
inflammation markers (hs-CRP, IL-6 and its gene expression) were determined 
at baseline (T0) and after 3 (T3) and 6 (T6) months. No difference was detected 
at T0 between the Groups. In DG, n-3 intake was increased at T3 and T6 (+110 
and +126% vs T0, p<0.001), with a decrease of the n-6/n-3 ratio (-39 and -44% 
vs T0, p<0.0001) versus baseline; moreover, a significant increase of fiber intake 
was observed (p<0.01). In DG both hs-CRP and Il-6 were greatly decreased at T3 
(both p<0.001 vs T0) and remained significantly lower thereafter; a significant 
decrease in cholesterol and triglyceride levels was also observed (both p <0.001 
vs T0). Similarly, proteinuria was decreased by >50% either at T3 and T6 (p<0.02 
vs T0), in absence of GFR modifications. No change was observed in CG. Our 
data suggest that a diet naturally rich in n-3 EFAs leads to a significant reduction 
of the micro-inflammation with beneficial effects on lipid pattern and micro-
albuminuria in RT.



16�Verona, Italy - 21-23 September 2012

pro
g

r
a

m
m

e
po

Ster
S  2

P3.13
Nestin	is	a	key	regulator	of	cardioprotection	and	nestin-640	gene	therapy	
rescues	infarcted	myocardium	

ROMANO SL1, MATTEUCCI M1, ZENTILIN L2, DI PRIMIO C3, SCEBBA F1, 
PUCCI A4, BALBARINI A5, GIACCA M2, RECCHIA FA1,6, LIONETTI V1,7 

1Inst. Life Sciences, Scuola Superiore Sant’Anna, Pisa, Italy 
2 Molecular Medicine Lab, ICGEB, Trieste, Italy 
3 Molecular Biology Lab., Scuola Normale Superiore, Pisa, Italy 
4Dept. Anatomic, Ultrastructural and Molecular Pathology, Pisa University Hospital, Italy 
5Cardiothoracic and Vascular Dept., Univ. of Pisa, Italy 
6Dept Physiology, Temple Univ., Philadelphia, USA 
7Fondazione Toscana-CNR  “G. Monasterio”, Pisa, Italy

Background: The “key regulator” of protection of ischemic heart has yet 
to be identified. We assess whether nestin-640, a truncated active form of 
endogenous intermediate filament protein nestin, is essential for mediating 
effective protection of infarcted heart. Methods: Permanent ligation of the left 
descending coronary artery was performed in 21 adult male Winstar rats. After 
60 minutes, the rats were randomized for injection into the left ventricular (LV) 
infarct border zone (BZ) of AAV9-Nest640 (1012, n=9) or AAV9-green fluorescent 
protein (AAV9-GFP, 1012, n=6) or saline (PBS, n=6). The LV performance was 
investigated by echocardiography and histology. The pro-survival effect of 
Nest640 was explored by TUNEL assay in colture of rodent cardiomyocytes 
transduced with AAV6-Nest640 (1012) and exposed for 1 hour to 100μM of H2O2.
Results: At 4 weeks both control groups (AAV9-GFP, PBS) showed a dim increase 
of local expression of nestin in the BZ in presence of all hallmarks of myocardial 
remodeling. AAV9-Nest640 preserved LV ejection fraction compared to AAV9-
GFP (60.7±4.97 vs 37.13±2.2%, p<0.05). Accordingly, the LV end-diastolic 
thickness was preserved in the BZ of AAV9-Nest640 compared to AAV9-GFP 
(1.3±0.1 vs 0.7±0.07mm, P<0.05), and the LV scar size was significantly reduced by 
40.6±7% in treated rats. Nestin overexpression was restricted to non proliferating 
cardiomyocytes. The apoptotic index was significantly reduced by 50±1% in 
LVBZ. In vitro, we confirmed a significant preservation of apoptosis in AAV6-
Nest640-transduced cells. Conclusions: We show that nestin is essential for 
cardiomyocyte survival and delivery of Nest640 vector preserves function of 
infarcted heart.
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Increased	skeletal	muscle	mitochondrial	efficiency	in	a	model	of	obesity	
induced	by	diets	rich	in	fructose

CRESCENZO R, BIANCO F, COPPOLA P, MAZZOLI A, LIVERINI G, IOSSA S 
Dept Structural and Functional Biology, “Federico II” Univ., Napoli, Italy

We have shown that high-fructose diet administered for 8 weeks to adult rats 
not only induces obesity but also stimulates hepatic de novo lipogenesis and 
causes hypertriglyceridemia and higher plasma non esterified fatty acids (NEFA). 
Although about 90% of fructose coming from the diet is metabolised in liver, 
higher lipid circulation can influence other tissues, such as skeletal muscle. In 
addition, increased plasma NEFA are considered to be responsible for skeletal 
muscle mitochondrial derangement and insulin resistance. On the basis of 
these considerations, we investigated the effect of long term fructose feeding on 
skeletal muscle mitochondrial energetics and insulin resistance. We assessed 
mitochondrial mass, respiratory activity and energetic efficiency, together with 
Western blot analysis of p-Akt/Akt ratio in skeletal muscle from fructose-fed and 
control rats. The results show increased mitochondrial mass and efficiency of 
oxidative phosphorylation, that implies a lower level of fuel oxidation. In addition, 
when p-Akt levels were normalised to insulin plasma levels, significantly lower 
values were found in fructose-fed rats compared to controls. Therefore, in skeletal 
muscle, high fructose feeding lowers insulin sensitivity, stimulates mitochondrial 
biogenesis but induces increased energetic efficiency. This effect could have 
detrimental metabolic effect by causing energy sparing that contributes to the 
high metabolic efficiency of fructose-fed rats.
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P3.15
Metabolic	effects	exerted	by	3,5-diiodothyronine	:	focus	on	brown	adipose	
tissue

LOMBARDI A1, DE MATTEIS R2, BUSIELLO RA1, GOGLIA F3 

1Dipartimento delle Scienze Biologiche, Sez. Fisiologia ed Igiene, Univ. degli Studi di Napoli 
“Federico II”, Napoli, Italy 
2Dipartimento di Scienze Biomolecolari, Univ. di Urbino “Carlo Bo”, Urbino, Italy 
3Dipartimento di Scienze Biologiche ed Ambientali, Univ. degli Studi del Sannio, Benevento, 
Italy

Metabolically active brown adipose tissue (BAT) plays an exclusive role in 
maintaining body energy homeostasis by adaptive thermogenesis through the 
UCP1-mediated mitochondrial uncoupling.  3,5-diiodo-l-thyronine (3,5-T2) , 
a thyroid hormone derivative, enhances rat metabolic rate and prevents  diet 
induced obesity. The tissues underlying the metabolic effect of T2 are only 
partially identified, and BAT, in view of  its physiological role, could be a target for 
T2. We evaluated the  ability of T2 to activate BAT and we used hypothyroid and 
T2 treated- hypothyroid rats maintained at thermoneutrality.  T2 administration 
into hypothyroid rats enhances  their -heat production - BAT mass/rat mass 
-BAT mitochondrial content.  Immunohistochemical analyses indicate that 
T2 enhances  BAT vascularization and sympathetic innervation, as well as the 
content of cytochrome oxidase subunits IV (a marker of mitochondrial content) 
and  UCP1.  At the functional level,  T2 enhances respiration rate in isolated  
mitochondria. This effect seems  to be mediated by UCP1 as it was abolished by  
the “in vitro” addition of GDP (an UCP1 inhibitor) to mitochondria  and restored 
by the presence of arachidonate  (which removes the inhibition exerted by  GDP 
on UCP1). These data clearly indicate that BAT is a target for T2 and underlies 
some of its metabolic  effects.
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P3.16
Effects	of	genistein,	a	soy-derived	isoflavone,	in	postmenopausal	women	
with	metabolic	syndrome

MARINI H1, SQUADRITO F2, BITTO A2, LICATA G3, MARINI R1,  
ADAMO EB1 

1Dept of Biochemical, Physiological and Nutritional Sciences, Section of Physiology and 
Human Nutrition, Univ. of Messina, A.O.U. Policlinico “G. Martino”, Messina, Italy 
2Dept of Clin. and Exp. Medicine and Pharmacology, Section of Pharmacology, Univ. of 
Messina, A.O.U. Policlinico “G. Martino”, Messina, Italy 
3Dept of Internal Medicine and Specialties, Univ. of Palermo, Italy

Background. Previous data have suggested that genistein, a soy-derived 
isoflavone, could exert beneficial effects on cardiovascular function and metabolic 
homeostasis in postmenopausal women. 
Aim and Methods. We aimed to evaluate the effects of genistein in 
postmenopausal women with metabolic syndrome. We enrolled 120 
postmenopausal women with metabolic syndrome according to modified 
NCEP-ATP III criteria. All participants gave written informed consent in 
accordance with the Declaration of Helsinki. Postmenopausal women with 
metabolic syndrome were randomly assigned to receive placebo (n=60) or 54 
mg/day of genistein (n=60) for 1 year. The primary outcome was homeostasis 
model assessment for insulin resistance (HOMA-IR) at 1 year. Secondary 
outcomes were fasting glucose, fasting insulin, total cholesterol, Low-Density 
Lipoprotein Cholesterol (LDL-C), High Density Lipoprotein-Cholesterol (HDL-
C), triglycerides, visfatin, adiponectin and homocysteine blood levels. Data on 
adverse events were also recorded. 
Results. At 1 year, fasting glucose, fasting insulin and HOMA-IR had decreased 
in genistein recipients and unchanged in placebo recipients. Genistein statistically 
increased HDL-C and adiponectin and decreased total cholesterol, LDL-
C, visfatin and homocysteine serum levels. No placebo or genistein patients 
discontinued treatment because of adverse events. 
Conclusions. One year of treatment with genistein, in the context of appropriate 
physical activity and an adequate dietary regimen, effectively manages the 
metabolic syndrome in postmenopausal women.
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P3.17
Effect	and	antioxidant	properties	of	Cichorium intybus	poliphenols	
extract	on	cellular	cultures	monolayer	CaCo-2

GARAGUSO I1, RAUSEO M.L1, AUDISIO M2, MARTINOLI L2, NOBILI F1 

1National Institute for Research on Food and Nutrition, Rome, Italy 
2Dept Physiology and Pharmacology,  Sapienza Univ. of Rome, Italy

There are several kinds of chicory that are cultived and used as food by northern 
Italian populations. They differ phenotypically for their different colors ranging 
from green to red and that is due to the different phytochemical composition of 
the cultivar. 
The diversity of color is closely related to the composition of the polyphenol 
content, which may have a key role in the prevention of several chronic and 
degenerative diseases. The extracts of the polyphenols chicory were tested at 
increasing concentrations (5-10-15-20-50-100-200 μg/ml x 0-210 ‘ minute of 
incubation) on the in vitro model consisting of the Caco-2 cells line. Our findings 
show that the various concentrations of polyphenolic extract that we used didn’t 
cause significant changes in trans-epithelial resistance (TEER), the monolayer 
culture. This our observation leads us to suppose that this polyphenolic extract 
hadn’t interaction with our culture cells and that the antioxidant activity of 
bioactive compounds present in the polyphenolic extract as an exogenous 
component confined in the polysaccharides formed the glyco-calyx layer present 
in the brush border of the cells monolayer. In conclusion in order to confirm 
our hypothesis on the exogenous action of these antioxidant polyphenols 
extracts of Cichorium intybus, we are planning a future study (with in vitro model 
consisting of the Caco-2 cell line), in which it will be induce an oxidative stress, 
with AAPH, in order to simulate a pathological state (inflammatory) in order to 
observe physical / chemical changes, by TEER, caused by polyphenol extracts in 
Cichorium intybus.
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P3.18
Muscle	mass	index	in	obese	aging	peoples

MUSCARIELLO E, NASTI G, DI MARO M, ARIEMMA F, TAURONE A, 
COLANTUONI A 
Dept Neuroscience, University of Naples “Federico II”, Naples, Italy

Objective:The present study was aimed to verify the correlation between muscle 
mass index(MMI)and body mass index(BMI)in aging population and to verify the 
effects of a diet rich in proteins on muscle mass loss.Methods:747 patients(533 
females,62-75years old)were studied.Nutritional status was assessed.Muscle 
mass(MM)was estimated.MMI was calculated as:MM/height2 in normal 
weight(NW)and obese(OB)aging groups.149 OB peoples(106 females)were treated 
with a hypocaloric diet moderately rich in proteins(1,2 g/Kg/die)for six months.
Results:MMI was significantly different in males and females,comparing OB and 
NW groups.In OB males BMI was 33,8±4,3Kg/m2 and MMI was 10,3±1,2Kg/
m2;in OB females BMI was 35,1±5,3 Kg/m2 and MMI was 8,5±1,1 Kg/m2.In 
NW males BMI was 26,3±2,6Kg/m2 and MMI was 9,6±0,8 Kg/m2;in NW 
females BMI was 26,4±2,2Kg/m2 and MMI was 7,4±0,6Kg/m2.At the end of 
dieting,BMI was significantly reduced in OB groups(Males:30,2±3,3vs33,6±4,2 
kg/m2;females:32,9±4,5vs35,7±5,4kg/m2,baseline).MMI was 9,9±1,1vs10,1±1,1 kg/
m2,in OB males,while 8,4±1,1vs8,5±1,1 kg/m2 in OB females.The arm muscular 
area(AMA)did not show a significant decrease in OB groups(Males:62,8±9,8vs63,
9±12,9kg/m2;females:52,4±13,1vs53,1±12,4kg/m2,baseline). 
Conclusions:MMI was significantly different in males and females,comparing OB 
and NW groups.In particular,MMI in our OB patients was higher than in NW 
peoples.A diet rich in proteins for six months was able to prevent muscle mass 
loss in OB aging peoples.
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P3.19
Modulation	of	the	diaphragmatic	lymphatic	flow	by	lymphatic	smooth	
muscle	cells

MORIONDO A, SOLARI E, MARCOZZI C, NEGRINI D 
Dept Surgical and Morphological Sciences, Univ. Insubria, Varese, Italy

The role of pleural diaphragmatic lymphatics was studied in twenty anesthetized, 
paralyzed and mechanically ventilated rats. Lymph formation and propulsion 
along the network is sustained by transmural and/or intraluminal pressure 
gradients aided by unidirectional valves. Our previous data show that 
diaphragmatic lymph flow depends not only on passive pressure gradient related 
to changes in local tissue stress, but also upon the contractile activity of smooth 
muscle cells (SMC) within the vessel walls identified by immunofluorescence. 
Therefore, in order to clarify the structure/function relationship in different 
tracts, the pleural diaphragmatic lymphatic network was in vivo stained by an 
intraperitoneal injection of FITC-dextrans. Video recorded images of contracting 
vessels present in the extreme muscular periphery were collected with a CCD 
camera for further analyses of the contractile activity and samples of the 
diaphragmatic contractile vessels and adjacent tissue were used for whole mount 
immunofluorescence. At least four families of lymphatics vessels were identified: 
a) not contracting,  with discontinuous SMCs layer; b) actively contracting, 
surrounded by a dense SMCs mesh; c) with an alternate passive/active behavior, 
and d) with completely passive behaviour with scanty SMCs component. 
Data suggests that active sites trigger spontaneous contraction waves which 
sequentially propagate to adjacent segments supporting lymph propulsion along 
the network.
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Regional	differences	in	the	protein	patterns	related	to	lung	remodeling	
and	oxygen	sensing	may	suggest	a	differential	response	to	lung	insults

PANARITI A, MISEROCCHI G, RIVOLTA I 
Dept of Experiemntal Medicine, University of Milano Bicocca, Monza, Italy

Recent data (Rivolta et al, 2011) demonstrated that lungs exposed to chronic 
hypoxia present regional adaptive differences. Some regions maintained the 
interstitial architecture of a good diffusor, some others developed focal edema. 
We hypothesize that local responses are consequence of pre-existing tissue 
features favouring fluid extravasation and remodelling. Based on this hypothesis, 
we analysed the expression of selected mediators potentially involved in the 
control of microvascular permeability in different lungs regions of normoxic rats. 
KGF (Keratinocyte Growth Factor), a controller of the matrix deposition, and 
Matrix Metalloproteinases (MMP) 2 are greatly expressed in the left lobes (58% 
and 14% more, respectively), with a predominance in the peripheral region of 
the upper one for KGF, and MMP2 prevailed in both the upper lobes. Conversely 
MMP17 expression is 13% higher in the right lung. Caveolin-1 exhibits a 17% 
increase in central areas respect to periphery, while PGC-1alpha, a strong O2 
sensor and activator of mitochondrial biogenesis, is preferentially expressed in 
the periphery with a slight difference between left and right lung. We found that 
the proteins studied are less expressed in the right lower lobe which is the largest, 
most perfused and more exposed to the risk of pulmonary edema in conditions of 
increased microvascular permeability. We propose that this background may act 
and account for a differential response of the lung to the hypoxic insult.
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P3.21
Use	of	bone	marrow	derived	mesenchymal	stem	cells	for	muscle	
regeneration	in	a	model	of	rat	anal	sphincters	injury

PESSINA F1, LORENZI B2 , LORENZONI P3, MAZZANTI B,4 SACCARDI R,4 
LORENZI M2 

1Dept of Neurosciences, Univ. of Siena, Siena, Italy 
2Dept of Surgery, Univ. of Siena, Siena, Italy 
3Molecular Medicine Section, Dept of Neurosciences, Univ. of Siena, Siena, Italy 
4Bone Marrow Transplantation Unit, Dept of Haematology, Careggi General Hospital, 
Florence, Italy

Sphincter injury is a common cause of anal incontinence. Surgical repair remains 
the operation of choice, but the outcome is often poor. In this study the ability 
of injected bone marrow-derived mesenchymal stem cells (MSC) to enhance 
sphincter healing after injury and primary repair in a pre-clinical model has been 
investigated. 
Rats were divided into three groups. Group A underwent sham operation 
(control). Group B had sphincterotomy and surgical repair of external (EAS) and 
internal anal sphincters (IAS), followed by saline injections. Group C underwent 
sphincterotomy and surgical repair followed by intrasphincteric injections of 
syngenic MSC. At 30 days, histological analysis and in vitro contractility testing 
were performed. GFP positive MSC isolated from transgenic rats have been used 
to track the cells into the injured area.A significant decrease of muscle tissue 
was observed at the site of repair after sphincter injury. However, in group C, 
histological examination demonstrated the presence of new muscle fibres than in 
group B (p<0.05). Moreover, MSC injection improved contractility of both EAS 
and IAS sphincter strips compared to group B (p<0.05) evoked by electrical field 
stimulation of the nerves and by a cholinergic agonist. Preliminary results showed 
the presence of GFP-MSC into the injured area at least one week after injection. 
In this experimental model, MSC injection improved muscle regeneration 
and increased contractile function of anal sphincters after injury and repair. 
Therefore, MSC may represent an attractive tool for treating anal sphincter 
lesions in humans.
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Effect	of	recovery	time,	following	moderate	intensity	exercise	on	VO2-on	
kinetic	in	healthy	males

POGLIAGHI S, MOLESINI M, CAPELLI C 
Dept of Neurological Neuropsychological, Morphological and Movement Sciences, Univ. of 
Verona, Italy

We verified the hypothesis that the muscular phosphocreatine concentration 
(pre-transition [PCr]) before the onset of a moderate-intensity exercise sets the 
time course of the adjustment of oxidative metabolism. 
To this aim, in 7 young active males (24±2 years), we measured breath by breath 
alveolar-to-capillary oxygen transfer kinetics during a sequence of 6 moderate 
intensity step transitions, each lasting 6 min. Pre-transition intramuscular [PCr] 
was manipulated by progressively reducing the recovery time, in random order, 
at 30 s, 60 s, 90 s, 120 s and 300 s. VO2 data from the 6 repetitions of the same 
transition were time-aligned, interpolated at 1 s, combined in 5 s bins and fitted 
with a monoexponential model (after the exclusion of the initial 20s of data) to 
calculate the time constant of phase 2 (τ2). Changes [PCr], from a baseline value 
of 25 mmol•Kg-1 of muscle were estimated based on the calculated oxygen deficit 
and on the subjects’ anthropometrics. 
Absolute variations of PCr concentration (Δ[PCr]) and pre-transition [PCr] 
increased linearly with recovery time up to 120 s (r2=0.94 and 0.98 respectively). 
On the contrary, τ2 VO2 decreased with increased recovery time up to 120 s 
(r2=0.72). As a consequence, Δ[PCr] and pre-transition [PCr] were negatively 
correlated with τ2 (r

2=0.47 and 0.57 respectively). 
These results are in contrast with the conclusions drawn from a dynamical 
model of oxidative phosphorylation in skeletal muscle that suggested a linear 
positive relationship between τ2 and pre-transition [PCr] and Δ[PCr] during step 
transitions.
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P3.23
The	effect	of	body	warming	on	respiratory	system	stress	recovery	in	the	rat

RUBINI A1, CARNIEL EL2, NATALI AN2 

1Dept Biomedical Sciences, Univ. of Padova, Padova, Italy 
2Center of Mechanics of Biological Materials, Univ. of Padova, Padova, Italy

Most biological tissues exhibit visco-elastic behavior. In particular, the respiratory 
system tissues do not maintain a constant stress when volume is increased: the 
stress slowly relaxes, approaching a constant lower value (stress relaxation). In 
the same way, after a reduction in respiratory system volume, the achieved lower 
stress slowly increases and approaches a higher constant value (stress recovery). 
It was shown that body temperature increments reduce stress relaxation (Rubini, 
Resp Physiol Neurobiol 2011, 175:255-260), and present experiments were 
performed to evaluate the effect of body temperature on rat respiratory system 
stress recovery. 
Constant deflation flow arrests were applied after respiratory system inflation  
to study the successive airway pressure time course, which defines respiratory 
system stress recovery. 
Measurements were performed at two body temperatures, 36.6±0.3 and 39.0±0.1 
°C. Body warming was achieved using an infrared lamp. 
We found that stress recovery also is reduced by increasing body temperature. 
Pressure-time curves after deflation arrest were fitted by equations derived 
by a specific mathematical model, and a good agreement was found with 
experimental data. Model parameters exhibited significant changes with body 
temperature variations, suggesting that temperature-dependent micro-structural 
rearrangement phenomena in the tissues of alveolar wall were involved in the 
stress recovery decrement.
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P3.24
Cardiovascular	correlates	of	simple	relaxation	and	suggestions	of	
analgesia	in	fibromyalgic	patients	with	different	hypnotizability

SANTARCANGELO E1, PAOLETTI1, MORIZZO2, CIARAMELLA3, 
PALOMBO4, VARANINI5 
1Dept Physiological Sciences, Univ. Pisa, Italy 
2Dept Clinical and Experimental Medicine, Univ. Pisa, Italy 
3Dept Oncology, AOUP, Pisa, Italy 
4Dept Surgery, Univ. Pisa, Italy 
5Institute of Clinical Physiology, CNR, Pisa

The aim of the study was to investigate the cardiovascular correlates of simple 
relaxation and pain perception in chronic pain patients with high (highs) and 
low (lows) hypnotizability. ECG and skin blood flow (SBF) were monitored in 20 
fibromyalgic (FM) and 20 healthy age-matched control women (Controls). 
During simple relaxation, in FM the normalized Very Low Frequency (VLFn, 
< 0.04 Hz) and High Frequency component (HFn, 0.15-0.4 Hz) of heart rate 
variability (HRV) were lower and higher, respectively, than in Controls. SBF 
spectral analysis showed lower VLFn and higher HFn (0.15-0.4 Hz, respiratory 
induced) in highs. The Low Frequency component (LFn, 0.04-0.15 Hz) did not 
show significant differences in the HRV and SBF variability. 
During suggestions for analgesia patients perceived lower pain intensity than 
during simple relaxation, but the reduction was significant only in highs; 
both highs and lows increased their RR and the HFn component of HRV, and 
decreased the LF/HF index. Among the SBF spectral components, LFn (myogenic 
component) increased. 
In conclusion, fibromyalgia is associated with lower renin-angiotensin activity 
and higher parasympathetic tone; high hypnotizability is associated with 
lower neurogenic/endothelial-derived spectral components of flow motion; 
the suggestions for analgesia modulate heart rate and heart rate/flow motion 
variability independently of hypnotizability and subjective efficacy.
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P3.25
3,5-diiodo-L-thyronine	improves	mitochondrial	function	in	nonalcoholic	
steatosis	through	the	stimulation	of	SIRT3	mitochondrial	targets

SENESE R1, LEANZA C1, LASALA P1, ZIELLO A1, DE LANGE P1, LANNI A1 
Dipartimento di Scienze della Vita, Seconda Università degli Studi di Napoli, Caserta

Fatty liver or steatosis refers to a histopathological condition in which an excess 
accumulation of lipids (primarily triglycerides) within hepatocytes occurs. The 
clinical significance of fatty liver is generally thought to be one of the leading 
causes of hepatic dysfunction. Accumulating evidence indicates that impaired 
mitochondrial function plays a central role in the fatty liver. Previously we 
showed that 3,5-diiodothyronine (T2), a naturally occurring iodothyronine, when 
administered simultaneously with a high-fat diet (HFD), prevented excessive body 
weight gain and the development of liver steatosis by increasing hepatic fatty 
acid oxidation. These effects are correlated with a direct activation of sirtuin 1 
(SIRT1) by T2. Here we studied the effect of T2 on mitochondrial SIRT3 target 
proteins activation in liver from HDF rats. We found that T2, contemporarily 
administered with the diet, caused deacetylation of the SIRT3 targets among 
which we identified long-chain-acylCoA dehydrogenase and 3-hydroxy-
3methylglutaryl CoA synthase, associated with increased mitochondrial oxidative 
activity. Our results demonstrate that the beneficial effects of T2 supplementation 
on hepatic steatosis could be, at least in part, mediated by its ability to increase 
mitochondrial oxidative capacity through the deacetylation by SIRT3. Thus, 
sirtuins contribute to the T2-induced amelioration of obesity-related parameters 
such as hepatic steatosis.
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P3.26
Guanosine	effects	on	the	motor	activity	of	the	mouse	stomach

MULÈ F1, ZIZZO MG1, AMATO A1, MAIORANA F2, BELLUARDO N2, 
SERIO R1 

1Dipartimento di Scienze e Tecnologie Molecolari e Biomolecolari (STEMBIO), 
2Dipartimento di Biomedicina Sperimentale e Neuroscienze Cliniche, Università di Palermo, 
Palermo, Italy

Guanine-based purines are part of the purinergic system and recently have 
been shown to act as neuromodulators, interfering with acetylcholine release 
by enteric neurons in mouse colon. Due to the pivotal role played by enteric 
neurons in the control of gastrointestinal motility, the aim of the present study 
was to verify whether guanosine may affect gastric emptying and the mechanical 
tone, detected in vitro as changes in intraluminal pressure, of the isolated mouse 
stomach. Guanosine induced a TTX-insensitive concentration-dependent 
relaxation of isolated stomach, which at the maximal concentration tested 
(1 mM), reached about 60% of the relaxation induced by 1 µM isoproterenol. 
The inhibitory response was abolished by NBTI, a nucleoside uptake inhibitor. 
Moreover, guanosine-induced effects persisted in the presence of ODQ, an 
inhibitor of nitric oxide-dependent guanylate cyclase or TEA, a K+ channel 
antagonist, but they were progressively reduced by increasing concentrations of 
DDA, an adenylyl cyclase inhibitor. Oral guanosine decreased gastric emptying 
in a concentration-dependent manner. Results indicate that exogenous guanosine 
is able to inhibit gastric emptying and to induce gastric relaxation acting 
peripherally on the mouse stomach. The effect does not involve neural action 
potentials, nitric oxide release or opening K+ channels, but it dependents on 
guanosine cellular uptake and involves adenylyl cyclase activation. 
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P3.27
Is	resting	energy	expenditure	affected	by	TSH	in	euthyroid	patients?

SPADAFRANCA A, CAPPELLETTI C , BERTOLI S, LEONE A, VIGNATI L, 
BATTEZZATI A 
ICANS, DeFENS, Univ. of Milan, Milan

Thyroid dysfunctions are associated with changes in body weight and 
composition, body temperature, and resting energy expenditure (REE). Evidence 
suggests that also slight variations in TSH values within reference ranges 
contribute to the obesity and the tendency to gain weight, although this has not 
been confirmed by all studies. 
The aim of our study is to evaluate if minimal differences in TSH in euthyroid 
patients can influence REE and obesity. 
Patients with TSH between 0.2 mIU/l and 4.2 mIU/l were considered euthyroid 
and were enrolled in the study. The REE was measured (REE m) by indirect 
calorimetry and compared with REE predicted (REE p) by Harris Benedict 
equation. 
2340 subjects (71.3% females, 45.8 ± 13.1 years, BMI= 29.4 ± 5.5) were included. 
Mean TSH of the sample was 1.91 ± 0.83 mIU/l. The subjects were grouped 
according to TSH concentration quartiles. 
No significant differences were observed in the prevalence of hypometabolic 
subjects (REE m< REE p) between highest and lowest TSH quartiles ( 62.2% 
vs 65%, p= 0.7). The mean delta % REE resulted similar between highest and 
lowest TSH quartiles (8.4% vs 7.9%, p= 0.17). Moreover the prevalence of obesity 
(BMI>29.9 kg/m2) was not significantly higher in the highest vs lowest TSH 
quartiles (41.8% vs 40.1%, p= 0.8). 
Conclusions: our findings showed that modest variations in TSH values in 
euthyroid patients don’t increase the prevalence of hypometabolism and obesity.
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P3.28
Dietary	supplementation	with	omega-3-PUFA-rich	milk	decreases	energy	
efficiency	and	improves	antioxidant	and	anti-inflammatory	status	in	
rodents

TRINCHESE G1#, CAVALIERE G1#, GAITA M1, DE FILIPPO C1, GIFUNI G1, 
LIONETTI L1, BARLETTA A1, PUTTI R1, BERGAMO P2, MOLLICA MP1 
1Dept of Biological Sciences, Federico II Univ., Naples, Italy 
2Institute Food Sciences, CNR-ISA, Avellino, Italy 
#These authors contributed equally to this study

 Donkey milk (DM), owing to its composition, represents a good substitute for 
human milk and its intake has been shown to have beneficial effects for the 
treatment of multiple alimentary intolerances. The present study was aimed 
at comparing the effects produced by DM intake on energy balance, lipid 
metabolism and anti-inflammatory and antioxidant defences in rodents. 
Two groups of Wistar rats were allowed to drink DM or cow milk (CM) (24 or 
47 mL/day, respectively) for 4 weeks, while a third group which received water 
was used as control. At the end of this period, energetic (energy expenditure 
and efficiency), metabolic (serum triglycerides and cholesterol levels, hepatic 
mitochondrial fatty acid oxidation and efficiency) and inflammatory parameters 
(CD68 and gal3 immune-reactive cells, LPS and TNFα levels in liver) were 
measured. Moreover, glutathione concentration (GSH), uncoupling protein 2 
(UCP2) levels, and aconitase, glutathione-S transferase (GST) and NAD(P)H 
quinone oxidoreductase (NQO1) activities were measured to evaluate the 
antioxidant and chemo-protective effects resulting from DM intake. 
DM reduces the body weight gain by increasing energy expenditure and 
decreasing energy efficiency and also produced a significant decrease of serum 
LPS, triglycerides and TNFα levels as compared to CM-treated or control 
animals. Of note, the low TNFα amount and the decreased number of gal3 and 
CD68 positive cells found along with high content of all the considered markers 
(GSH, UCP2, GST and NQO1) clearly demonstrated the beneficial effects 
produced by DM intake on anti-inflammatory and antioxidant status in rodents.
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P4.1
Catestatin	induces	NO	synthesis	in	endothelial	cells	by	stimulating	
caveolae	endocytosis	and	PI3K-dependent	eNOS	phosphorylation

FORNERO S1, BASSINO E1, GALLO MP1, LEVI R1, TOTA B2, ALLOATTI G1,3 

1Dept Life Sciences and Systems Biology, Univ. Torino, Torino, Italy 
2Dept Cell Biology and Dept Pharmaco-Biology, Univ. Calabria, Arcavacata di Rende (CS), Italy 
3National Institute for Cardiovascular Research, Bologna, Italy

Introduction: The Chromogranin A (CgA)-derived peptide Catestatin (CST) 
is thought as a novel regulator of cardiac function and blood pressure, being 
able to induce anti-adrenergic, vasodilatory and cardioprotective effects, which 
are mainly due to nitric oxide (NO) release from endothelial cells. The cellular 
processes upstream eNOS activation exerted by CST are still unknown, mainly 
because typical high-affinity CST receptors have not yet been identified. We 
thus hypothesized that, on the basis of its cationic and amphipathic properties, 
CST acts as a cell penetrating peptide, binding to heparan sulfate proteoglycans 
(HSPGs) and activating eNOS phosphorylation through a PI3K-dependent, 
endocytosis-coupled mechanism. 
Methods: In bovine aortic endothelial (BAE-1) cells, endocytotic vesicles 
trafficking was quantified by confocal microscopy with the membrane 
dye FM1-43; Caveolin (Cav)-1 shift from plasma membrane was studied 
by immunofluorescence staining and transfection with GFP-Cav; eNOS 
phosphorylation was assessed by immunofluorescence and immunoblot analysis. 
Results and Conclusions: CST markedly increased both caveolae-dependent 
endocytosis and eNOS phosphorylation in BAE-1 cells. These effects were 
reduced by both heparinase III and Wortmannin. 
Our results suggest a novel signal transduction pathway involved in the action of 
CST on endothelial cells: HSPGs interaction and caveolae endocytosis, coupled 
with a PI3K-dependent eNOS phosphorylation.
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P4.2
Anoikis	and	apoptotic	volume	decrease	in	isolated	rat	distal	colon	surface	
cells

ANTICO S, GIORDANO ME, LIONETTO MG, SCHETTINO T 
Dept Biological and Environmental Sciences and Technologies, Univ. of Salento, Lecce, Italy

Apoptosis is a physiological form of death that is crucial in growth, maintenance 
and normal development of tissues. One of the first events in apoptosis is the 
isotonic shrinkage of the cells, named Apoptotic Volume Decrease (AVD). 
The aim of the present work was to address the possible link between anoikis 
(apoptosis induced by detachment from the extracellular matrix) and cell volume 
changes that characterize the onset of apoptosis in isolated superficial rat 
colonocytes. 
Cell suspension was obtained by incubating the everted colon in 0.5% trypsin 
solution in Dulbecco’s Modified Eagle Medium at 30 °C for about 1 h. Cell 
viability after preparation was tested by Trypan blue exclusion test. Since one 
of the earliest indications of apoptosis is the translocation of the membrane 
phospholipid phosphatidylserine from the inner to the outer leaflet of the 
plasma membrane, the detection of apoptosis was performed by annexin V and 
propidium iodide labeling and confocal microscopy; cell volume changes were 
monitored by light microscopy and video imaging. 
The results obtained in the present work demonstrated that colonocytes 
underwent anoikis within a few hours after isolation, as indicated by the 
appearance of annexin V positivity. During the first phase of apoptosis the 
cells showed an early normotonic shrinkage, increasing with the time. This 
phenomenon can be ascribed to AVD, representing one of the major hallmark of 
apoptosis.
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P4.3
Disclosing	the	role	of	Leucine-rich	repeat	kinase	2	activity	at	the	pre-	
synapses

BELLUZZI E1, MARTE A2, CIRNARU MD3, CIVIERO L1, BUBACCO L1, 
ONOFRI F2, PICCOLI G3, GREGGIO E1 

1Dept of Biology, Univ. of Padova, Padova, Italy 
2Univ. of Genova, Genova, Italy 
3IN-CNR, Milano, Italy

Leucine-rich repeat kinase 2 (LRRK2) is a large serine-threonine kinase of 2527 
aminoacids. Five mutations in the LRRK2 gene account for the majority of genetic 
Parkinson’s disease (PD) cases. This pathology is characterized by the progressive 
death of the neurons of the substantia nigra pars compacta, which have been 
related to the observed movement disorders (tremor, bradykinesia, rigidity). 
The physiological functions of LRRK2 are still not known, but LRRK2 murine 
models show defects in neurotransmission. We have recently demonstrated the 
involvement of this protein at the presynaptic site. In particular, the absence 
of LRRK2 decreases the number of docked vesicles, increases the mobility of 
synaptic vesicles trafficking and the evoked post-synaptic currents. Pull-down 
assays have shown that LRRK2 via its WD40 C-terminal domain interacts with 
several presynaptic proteins, among which N-ethylmaleimide sensitive fusion 
protein (NSF), synapsin I, clathrin and AP-2 subunits and, interestingly, the 
physiological function of these proteins is modulated by phosphorylation. Here, 
we show that LRRK2 phosphorylates in vitro NSF, an homohexameric AAA+ 
ATPase responsible of the disassembling of SNARE complex. We are currently 
identifying the phosphosite/s and unraveling the physiological effects of this 
phosphorylation on the ATPase activity and oligomerization of NSF.
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P4.4
Human	neuroblastoma	SH-SY5Y	cell	line	differentiation:	looking	for	a	
suitable	cellular	model	for	Parkinson’s	disease

FILOGRANA R, CIVIERO L, FERRARI V, GREGGIO E, BUBACCO L, 
BELTRAMINI M, BISAGLIA M 
Dept Biology, Univ. of Padova, Italy

Parkinson’s Disease (PD) is a neurodegenerative disorder characterized by a 
progressive degeneration of dopaminergic neurons in substantia nigra. The 
major barrier for the study of PD has been the inaccessibility of living neuronal 
populations from patients and the lack of suitable in vitro models. Neuroblastoma 
cell line SH-SY5Y provides an unlimited supply of human cells, exhibits 
neuronal marker enzymes and express receptor and transporter for dopamine 
(DA). While, undifferentiated and proliferative SH-SY5Y cells do not represent 
an appropriate experimental model for a chronic disease, such as PD, these 
cells can be differentiated becoming a stable population with morphology and 
biochemistry of mature neurons. The aim of this work was to develop a suitable 
SH-SY5Y cell model of DAergic neurons by comparing the effects of retinoic acid, 
phorbol ester 12-O-tetradecanoylphorbol-13-acetate and staurosporine to induce 
neuronal differentiation. The parameters taken into account were cell growth, 
morphology and expression of DAergic-phenotype markers. We found that cells 
differentiated for 7 days with 5 nM staurosporine present the most pronounced 
growth inhibition, a good induction of neurite outgrowth and an up-regulation of 
vesicular monoamine transporter (VMAT-2), representing a suitable experimental 
model for studying the pathophysiology of PD.
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P4.5
The	role	of	Store-Operated	Cyclic	AMP	Signalling	(SOcAMPS)	in	cardiac	
physiology	and	pathology

CARMONE C1, GERBINO A1, HOFER AM2, LEFKIMMIATIS K2, 
DEBELLIS L1, COLELLA M1 
1Dip. Bioscienze, Biotecnologie e Scienze Farmacologiche, Univ. di Bari “Aldo Moro”, Italia 
2VA Boston Healthcare System and the Dept of Surgery, Brigham and Women’s Hospital and 
Harvard Medical School, USA

Store-Operated Cyclic AMP Signalling (SOcAMPS) represents a novel signalling 
mechanism in which depletion of Ca2+ in the endoplasmic reticulum (ER) leads 
to a STIM1 (Stromal Interaction Molecule 1)-dependent increase in cAMP 
levels, independently of cytosolic Ca2+. Here we evaluated whether SOcAMPS 
was manifest in neonatal rat ventricular myocytes (NRVM) and human 
“iCardiomyocytes” and its potential role in cardiac cell hypertrophy. cAMP and 
ER [Ca2+] were monitored by live cell fluorescence imaging after transfection 
with the FRET-based probes, EPACH30 and D1ER cameleon, respectively. The 
low affinity Ca2+ chelator, TPEN (1mM), able to induce a reduction of SR Ca2+ 
levels without affecting cytosolic [Ca2+], elicited a significant cAMP increase 
in the absence and presence of 5 μM forskolin (FRSK) in both NRVM and 
human iCardiomyocytes. SR depletion by ionomycin (10 μM) was found to exert 
similar effects, independently of cytosolic Ca2+. The participation of STIM1 in 
the observed phenomenon was established in NRVMs by the 47% reduction of 
the [cAMP] response obtained after shRNA-mediated knockdown of STIM1. 
Interestingly, a significant increase of the TPEN+FRSK-stimulated response was 
found following “in vitro” induction of cell hypertrophy. These data establish, 
for the first time, the existence of SOcAMPS in these two cardiac cell models, 
and suggest a potential role for this new signalling mechanism in cardiac cell 
hypertrophy.
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P4.6
Molecular	determinants	of	chloride	dependence	of	the	SLC6	amino	acid	
transporter	KAAT1

GIOVANOLA M, SANTACROCE M, SACCHI VF , CASTAGNA M 
Dept of Pharmacological and Biomolecular Sciences, Univ. degli Studi di Milano, Milano, Italy

The SLC6 family of solute transporters groups eukaryotic, Cl--dependent proteins 
as the serotonin transporter SERT and the GABA transporter GAT1 and 
prokaryotic, Cl--independent proteins, as the family model LeuT. The main role 
of the anion in the transport cycle appears to be related to the neutralization of 
the positive charge of sodium ions transported with the substrate. KAAT1 is an 
insect SLC6 amino acid cotransporter activated by Na+ and K+, but characterized 
by a weak chloride dependence. The aim of this study has been the identification 
of the molecular determinants of chloride dependence of KAAT1 to obtain 
insights in the transport mechanism of SLC6 members. 
Comparison of KAAT1 sequence with SERT, GAT1 and LeuT has revealed some 
differences in residues forming the putative anion binding site but, among theme, 
only T339 seemed to be relevant for chloride dependence: T339S and T339E 
mutant transport activity became indeed almost completely Cl--dependent. A 
further residue (T67), conserved only in KAAT1 and in the other weakly Cl--
dependent transporter of the family, CAATCH1, affected KAAT1 activity: T67Y 
mutant was fully chloride independent whereas T67S and T67A showed an 
enhancement in chloride dependence. In order to confirm the role of T67, we built 
the reciprocal mutant of KAAT1 T67Y in GAT1 transporter: Y60T, interestingly, 
showed a reduced chloride dependence compared to wt. These data suggest that 
T67 and T339 influence KAAT1 interaction with chloride.
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P4.7
Cobalt	chloride	induced	hypoxia-Inducible	Factor-1a	expression	in	HRPE	
cells	by	Reactive	Oxygen	Species

CERVELLATI F1, CERVELLATI C2, PAVAN B1, STICOZZI C1, VALACCHI G1,3 

1Dipartimento di Biologia ed Evoluzione, Univ. di Ferrara, Ferrara, Italy 
2Dipartimento di Biochimica Clinica, Univ. di Ferrara, Ferrara, Italy 
3Dept of Food and Nutrition, Kyung Hee Univ., Seoul, South Korea

 Proliferative retinopathies is the major cause of blindness in industrialized 
countries this is characterized by neuronal depolarization, calcium influx and 
oxidative stress. In the present study we have investigated the effects of the 
hypoxia-mimetic CoCl2 200mM in human retinal pigment epithelium (HRPE) 
cells. After treatment there was a strong induction of HIF1a, confirming that the 
experimental approach was an acceptable model for in-vitro hypoxia. The cells 
showed a significantly reduced viability, together with the increased expression of 
VEGF confirmed that the HRPE cells respond to the lost of oxygen by increasing 
cell death (apoptosis as shows by a dramatic increase in caspase 3 expression) and 
by trying to increase blood flow through the release of VEGF.These effects seem 
to be related to oxidative stress as the results parallel with an increased level of 8-
iso PGF2 isoprostane, 4HNE protein adducts  and ROS formation. The responses 
of the HRPE cells to the increased oxidative stress is the induction of NFkB 
activity as confirmed by immunohystochemistry analysis. The activation of the 
transcription factor NFkB could be also the trigger for the VEGF increased levels 
in cells exposed to hypoxia. The present results provide evidence of the possible 
mechanistic pathway involved in retinopathy, where the first step is the existence 
of and hypoxic event, which leads to increased oxidative stress and oxidized 
proteins that via the activation of NFkB stimulates the production of VEGF.In 
parallel, oxidative stress will consequently damage the cells with an increased 
mortality via the induction of apoptosis. 
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P4.8
Macrophage	differentiation	and	functional	polarization:	
role	of	thyroid	hormones

CERVIA D1,2, ASSI E2, PERROTTA C2, CLEMENTI E2 
1DIBAF, Univ. of Tuscia, Viterbo, Italy 
2Dept of Biomedical and Clinical Sciences, “L. Sacco” Univ.  Hospital-Univ. of Milan, Italy

Macrophages can be divided on basis of their function: classically activated 
macrophages (M1) and alternatively activated macrophages (M2). Different 
endocrine stimuli influence macrophages differentiation. In this study, we 
verified the role of thyroid hormone (TH) system on macrophage differentiation/
polarization through in vitro and in vivo approaches.  
Primary cultures of differentiated macrophages (MФ) were obtained from mouse 
femur bone marrow derived cells. MФ were polarized to generate M1 and M2 
subtypes. In these cells, we demonstrated different levels of TH receptors (TRα1, 
TRβ1, and TRβ2). Cells were then treated with TH during MФ differentiation, 
as well as during polarization to M1 or M2, and the TH-induced effects were 
determined. For instance, a set of specific cell-surface molecules and cytokine/
receptor genes were measured. In addition, we determined TH effects on cell 
proliferation, cell viability, phagocytosis, arginase protein expression, cytokine 
release, and cell migration. In vivo experiments were also conducted in euthyroid/
hypothyroid/hyperthyroid mice. In particular, we analysed the animal survival 
rate and the presence of cell-surface molecules in peritoneal macrophages of mice 
both in control conditions and during systemic inflammation. Our data suggest 
that TH has a role in modulating specific properties of macrophage populations 
and the functional balance M1/M2.
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P4.9
Electrophysiological	characterization	of	human	pluripotent	stem	cells	
differentiated	towards	authentic	fully	functional	medium	spiny	neurons

CESANA E1,2, SPAIARDI P3, TALPO F1, DELLI CARRI A2, ONORATI M2, 
TOSELLI M1, CATTANEO E2, BIELLA G1 

1Dept of Biology and Biotechnology, Univ. of Pavia, Pavia, Italy 
2Center for Stem Cell Research, Univ. of Milano, Milano, Italy 
3Dept of Neuroscience and Brain Technologies, Istituto Italiano di Tecnologia, Genova, Italy

Medium spiny neurons (MSNs) are GABA-ergic striatal projection neurons, 
which degenerate in Huntington’s disease (HD), a neurological disorder 
associated with motor and cognitive dysfunctions. Using an efficient protocol 
for the differentiation of human embryonic stem (ES) and induced pluripotent 
stem (iPS) cells, we were able to generate MSNs exhibiting molecular hallmarks 
similar to those expressed by endogenous MSNs. Electrophysiological properties 
of mature neurons were studied by means of patch-clamp whole-cell recordings. 
During depolarizing current step the majority of hES/hiPS cells showed a 
repetitive firing, a slow depolarization and a delay in the first spike generation, 
typical of rat MSNs. To test the expression of functional GABAergic receptors, 
GABA-evoked currents were observed in a large number of derived cells. Due 
to the main role of dopamine (DA) in modulating MSN activity, DA application 
reduced the GABA-evoked current; moreover application of quinpirole, a selective 
D2 agonist, affected the resting membrane potential and the cell excitability, 
acting on some classes of K+ channels. To assess the cell viability in vivo, hES-
derived neurons were grafted into fetal rat brains. Electrophysiological recordings 
from brain slices confirmed that differentiated neurons were able to mature and 
integrate in the host tissue. These results suggest that hPS cells can be driven to 
acquire a striatal fate, using a powerful tool for future regenerative medicine.
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P4.10
Kinetic	properties	of	the	rabbit	intestinal	oligopeptide	cotransporter	
PepT1:	role	of	temperature

BOSSI E1,2, CHERUBINO F1,3, MARGHERITIS E1, OYADEYI A1, VOLLERO A1, 
D’ANTONI F1, PERES A1,2 
1Laboratory of Cellular and Molecular Physiology, Dept of Biotechnology and Life Sciences, 
Univ. of Insubria, Varese, Italy 
2Center for Neurosciences, Univ. of Insubria, Varese, Italy 
3Fondazione Maugeri IRCCS, Tradate (VA), Italy

Previous investigations performed on different isoforms of the oligopeptide 
transporter PepT1, from two poikilotherms (seabass and zebrafish) and one 
homeotherm animal (rabbit), showed marked differences in the kinetic behaviour 
of the proteins. Aim of this work was to characterize the relationship between 
temperature and the functional properties of PepT1 by electrophysiological 
methods. Raising the temperature in the range 20 to 30 °C causes an increase 
in the maximal transport-associated current (Imax ) with a Q10 close to 4. 
Higher temperatures accelerate the rate of decline of the presteady-state currents 
observed in the absence of organic substrate. The voltage dependencies of the 
intramembrane charge movement and of the time constant of decline are both 
shifted towards more negative potentials by higher temperatures. The shift is 
due to a stronger action of temperature on the outward rate of charge movement 
compared to the inward rate, indicating a lower activation energy for the latter 
process. The activation energy for the complete cycle is similar to that of the 
inward rate of charge movement. Temperature also affects the binding rate of 
the substrate: the K0.5 –V curve is shifted to more negative potentials by higher 
temperatures, resulting in a lower apparent affinity in the physiological range of 
potentials. The overall efficiency of transport, estimated as the I max /K0.5 ratio, 
is significantly increased at body temperature.



1��Verona, Italy - 21-23 September 2012

pro
g

r
a

m
m

e
po

Ster
S  2

P4.11
Influence	of	3,5-diiodo-L-thyronine	on	cellular	distribution	of	FAT/CD36	
in	skeletal	muscle:	a	morphological	approach

DE MATTEIS R1, LOMBARDI A2, CIACCI C3, CUPPINI R3, GOGLIA F4 
1Dip. di Scienze Biomolecolari and 3Dip. di Scienze della Terra, della Vita e dell’Ambiente, 
Univ. di Urbino” Carlo Bo”, Urbino, Italy 
2Dip. delle Scienze Biologiche, Sez. Fisiologia ed Igiene, Univ. degli Studi di Napoli Federico 
II, Napoli, Italy 
4Dip. di Scienze per la Biologia, la Geologia e l’Ambiente, Univ. degli Studi del Sannio, 
Benevento, Italy

Objective: FAT/CD36 is involved in skeletal muscle (SkM) fatty acid (FA) 
utilization. In case of increased energy demand, the capacity of SkM to rapidly 
modulate the uptake of FA and their successive oxidation can be increased by 
translocation of FAT/CD36 from intracellular pools to the sarcolemma and to 
mitochondria. 3,5-diiodo-l-thyronine (T2) enhances energy expenditure and 
fatty acid metabolism in SkM and we hypothesized that related changes in lipid 
handling would occur due by FAT/CD36 redistribution within the cell. 
Methods: We evaluated the subcellular distribution of FAT/CD36 in 
gastrocnemius muscles of T2-treated rats by immunohistochemistry. We also 
used an in vitro model of skeletal fibers (C2C12 cell line) to study FAT/CD36 cell 
redistribution by immunocytochemistry and confocal miscroscopy. 
Results: The “in vivo” administration of T2 to rats enhanced FAT/CD36 
immunoreactivity in sarcolemma but also in subsarcolemmal regions of the 
skeletal fiber. The fluorescence immunocytochemistry showed that within 1 hour 
from its “in vitro” addition to C2C12 cells, T2 enhances FAT/CD36 sarcolemmal 
punctate staining. In addition, FAT/CD36 colocalized with mitochondrial dye 
Mitotracker Red only when cells were incubated with T2 and not in control cells, 
thus demonstrating that T2 induces a strictly association between FAT/CD36 and 
muscle mitochondria. 
Conclusion: FAT/CD36 subcellular redistribution could underlie the 
enhancement of SkM FA utilization induced by T2 administration.
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Cyclic	AMP	modulation	in	mussel	haemocytes:	new	insights	into	cell	
signaling	pathways	in	molluscs

FRANZELLITTI S, FABBRI E 
Interdept. Centre for Environmental Science Research (CIRSA), Univ. of Bologna, Italy

The cyclic AMP (cAMP)-dependent signaling accounts for the control of cellular 
cascades involved in many physiological functions, and a wealth of information is 
available on the cAMP system operating in mammalian cells. cAMP has a central 
role also in invertebrate physiology, although scarce information are available 
regarding the structural and operational characteristics of the main actors 
regulating cAMP functions in invertebrate species. In this study, modulation 
of cAMP signaling was analysed in haemocyte cells from the marine bivalve 
Mytilus galloprovincialis exposed in vitro to selected agonists and antagonists of 
adrenergic and serotoninergic (5-HT) pathways. Although noradrenaline is the 
main catecholamine in mussels, it was ineffective on haemocyte cAMP levels. 
Differently, 5-HT decreased cAMP levels and protein kinase A activity; these 
effects were fully antagonized by PROP. Real time PCR analyses revealed that 
5-HT also induced the up-regulation of a mussel 5-HT receptor structurally 
homologous to the mammalian 5-HT1 negatively coupled to the formation of 
cAMP. Finally, 5-HT also induced down regulation of ABCB1 gene expression, 
which vice versa is increased by forskolin. On the whole, data reported indicate 
that 5-HT interacts with a receptor negatively coupled to the cAMP system 
present in mussel haemocytes, and modulates expression of genes coding for the 
receptor itself and for a membrane transporter.



1��Verona, Italy - 21-23 September 2012

pro
g

r
a

m
m

e
po

Ster
S  2

P4.13
Physiological	antioxidant	responses	in	the	solitary	tunicate Ciona 
intestinalis	exposed	to	heavy	metals

FERRO D, FRANCHI N, BALLARIN L, SANTOVITO G 
Dept of Biology, Univ. of Padova, Padova, Italy

Glutathione (GSH) is considered to be important components involved in 
protecting cells, both as metal chelating agent and oxygen radical scavenger. In 
this work we used molecular techniques to characterise the nucleotide sequence 
of genes involved in glutathione biosynthesis (ci-gclc, ci-gclm and ci-gs) in the 
solitary tunicate Ciona intestinalis. We also studied the expression of these 
genes after in vivo exposure to Cd, Cu and Zn. These genes exhibit a good level 
of sequence conservation with corresponding metazoan orthologous, especially 
for residues important for the enzyme activities. Phylogenetic analyses indicate 
that the three enzymes evolved in different ways, Ci-GCLC and Ci-GS being 
mostly correlated with invertebrate proteins, Ci-GCLM resulting as sister group 
of vertebrate GCLMs. Our data highlighted a statistically significant increase 
in gene expression after metal treatments. Our in silico analyses of the ci-gs 
and ci-gclc promoter regions revealed putative consensus sequences similar 
to mammalian metal-responsive elements (MRE) and antioxidant response 
elements (ARE), indicating that the expression of these genes may directly 
depend on metals and/or reactive oxygen species. The data presented here 
emphasize the importance of complex metal regulation of ci-gclc, ci-gclm and 
ci-gs transcription, which can create an efficient detoxification pathway allowing 
C. inestinalis to survive in the continued elevated presence of heavy metals in the 
environment.
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Antioxidant	protection	of	serum	albumin	by	endocannabinoids

FIORINI R1, ZOLESE G2, AMBROSINI A2 
1Dept Life and Environmental Sciences, 2Dept Clinical Sciences, Section of Biochemistry and 
Biology, Marche Polytechnic Univ., Ancona, Italy

An increased oxidative stress may be a relevant cause of inflammatory organ 
damage or neoplasia in humans. Efficient anti-oxidative systems are thus 
essential to prevent tissue damage. In plasma, proteins proved to be the first line 
of defence against Reactive Oxygen Species (ROS) and albumin has a key role in 
this antioxidant function. Moreover albumin is identified as the major transport 
protein in blood plasma for many compounds including fatty acids, hormones, 
bilirubin, ions, and many drugs. Saturated and unsaturated acylethanolamides 
(NAEs) are almost ubiquitary molecules and are physiologically present in many 
tissues, including blood and brain, where they show anti-inflammatory and 
neuroprotective properties. In the present study the binding of three different 
NAEs to bovine serum albumin (BSA) and their effect on oxidative modifications 
of BSA induced by 2,2’-Azobis(2-amidinopropane) dihydrochloride (AAPH) 
were investigated by fluorescence spectroscopy. The experimental data reveal 
that NAEs could inhibit AAPH-induced oxidative modifications of BSA and the 
results are discussed in comparison with those obtained with human serum 
albumin.
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P4.15
Direct	effects	of	Bisphenol	A	on	lipid	homeostasis	in	rat	hepatoma	cells

GRASSELLI E1, CORTESE K2, VOCI A1 , VERGANI L1, FABBRI R1,  
BARMO C1, GALLO G1, CANESI L1 
1DISTAV, Dipartimento di Scienze della Terra, dell’Ambiente e della Vita, Univ. di Genova, 
Genova, Italy 
2DIMES, Dipartimento di Medicina Sperimentale, Univ. di Genova, Italy

Bisphenol A (BPA), is one of the most abundant endocrine disruptors in the 
environment, considered as a weak xenoestrogen. BPA has recently become of 
additional public health concern because of increasing evidence of deleterious 
effects on metabolism. Dietary intake seems the most important exposure 
route for BPA, followed by rapid biotransformation in the gut and liver and 
elimination in the urine. Although hepatocytes can represent a significant target 
for the effects of BPA, little is known on the direct effects and mechanisms of 
action of BPA on lipid homeostasis in these cells. In this work, the effects of BPA 
(0.3-300 ng/ml, 24 h) were investigated in rat FaO hepatoma. BPA significantly 
increased intracellular triglyceride (TAG) content and lipid accumulation 
in lipid droplets. The effects of BPA were associated with decreased mRNA 
levels of the transcription factors Peroxisome Proliferator-Activated Receptor 
isoforms α and β as well as of their downstream genes acyl-CoA oxidase and 
carnitine palmitoyl transferase involved in lipid oxidation. BPA also decreased 
transcription of ApolipoproteinB and the extracellular TAG content. FaO cells 
did not express Estrogen Receptors (ERα and ERβ). All the effects of BPA were 
prevented by cell pretreatment with Wortmannin, indicating the involvement of 
PI-3 kinase. The results demonstrate a direct action of BPA on lipid homeostasis 
apparently through interference with the pathways involved in lipid oxidation and 
secretion.
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P4.16
Liver	AQP9	and	glycerol	permeability	are	decreased	in	obese	women	with	
non-alcoholic	fatty	liver	disease

RODRIGUEZ A1, GENA P2, ROSITO A2, ROTELLAR F3, VALENTÍ V3, SOLA I4, 
SILVA C5, SALVADOR J5, SVELTO M2, FRÜHBECK G1, CALAMITA G2 

1Metabolic Research Laboratory, Univ. of Navarra, CIBERobn, Pamplona, Spain 
2Dept Biosciences, Biotechnologies and Pharmacological Sciences, Univ. Bari Aldo Moro, 
Bari, Italy 
3Dept Surgery, Clínica Universidad de Navarra, CIBERobn, Pamplona, Spain 
4Dept Pathology, Clínica Universidad de Navarra, Pamplona, Spain 
5Dept Endocrinology & Nutrition, Clínica Universidad de Navarra, CIBERobn, Pamplona, 
Spain

Aims. Non-Alcoholic Fatty Liver Disease (NAFLD) is the leading cause of chronic 
liver disease in adults and children. It is characterized by triglycerides (TG) 
over accumulation in hepatocytes and ranges from simple fatty liver (steatosis) 
to nonalcoholic steatohepatitis (NASH) and to cirrhosis. Here, we study the 
expression and function of AQP9, an aquaporin regulated by insulin and leptin 
mediating the entry of glycerol into hepatocytes, in the liver of obese women with 
NAFLD undergoing bariatric surgery. 
Methods. Obese women were classified into three groups: normoglycemia (NG; 
n=15), impaired glucose tolerance (IGT; n=13) and type 2 diabetes mellitus 
(T2DM; n=9). Blood assays were from plasma samples after an overnight 
fast. Liver biopsies were used to assess the levels of 1) AQP9 mRNA (qPCR) 
and protein (immunoblotting and immunohistochemistry), and 2) glycerol 
permeability (Pgly) by stopped flow light scattering. 
Results. The livers of obese IGT and T2DM patients showed considerably lower 
Pgly and AQP9 expression compared with NG women. Consistent with these data, 
the plasma levels of glycerol were significantly higher in the IGT and T2DM 
patients (T2DM >> IGT) than NG women. A similar scenario was observed in 
animal models of NAFLD. 
Conclusions. The AQP9 downregulation and consequent reduction in hepatic 
glycerol import may be a compensatory mechanism by which the liver contrasts 
further TG accumulation within its parenchyma as well as reduces hepatic 
gluconeogenesis.



201Verona, Italy - 21-23 September 2012

pro
g

r
a

m
m

e
po

Ster
S  2

P4.17
Study	of	the	actin	cytoskeleton	in	rat	colon	exposed	to	osmotic	stress	by	
confocal	microscopy

GIORDANO ME, LIONETTO MG, ANTICO S, SCHETTINO T 
Dept of Biological and Environmental Sciences and Technologies, Univ. of Salento, Italy

Among the many sensors and transducers involved in cell volume regulation, 
the cytoskeleton plays an important role activating a series of cascading events 
that bear the cell to the original hydration state. The aims of the present work 
are the characterization of the F-actin cytoskeleton in rat colonocytes by 
confocal microscopy and the evaluation of possible F-actin rearrangements 
following exposure of the tissue to hypotonic and hypertonic stress. The study 
was carried out on paraformaldehyde fixed colon criosections stained with 
rhodamine-phalloidin. In rat colonocytes actin is mainly localized along the 
peripheral part of the cell defining the cortical cytoskeleton, with greater 
rhodamin staining in the brush-border region. In hypertonic stress condition the 
cortical cytoskeleton showed a significant constriction after 5 minutes of stress 
exposure, as indicated by the decrease of cytoskeleton perimeter, followed by a 
Regulatory Volume Increase (RVI) response after 30 minutes of stress exposure. 
In hypotonic conditions the cortical cytoskeleton showed an expansion, followed 
by a Regulatory Volume Decrease (RVD) response which reported the cells to the 
initial size. The results suggest that the changes undergone by the cytoskeleton 
in the course of the osmotic shrinkage and swelling represents a “sensor” of the 
cell volume changes. Therefore, F-actin skeleton, associated with ion membrane 
transporters, would play a crucial role in the RVI and RVD activation in rat colon.
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P4.18
Involvement	of	flotillin-2	and	caveolin-1	in	psychosine-induced	apoptosis

GRAZIANO ACE, CAGGIA S, LO FURNO D, PERCIAVALLE V, CARDILE V 
Dept Bio-Medical Sciences, Catania Univ., Catania, Italy

Psychosine or galactosylsphingosine is an intermediate involved in the catabolism 
of monoglycosylceramides. It is primarily produced through the galactosylation of 
sphingosine and is present only in very low levels in normal tissue. Krabbe disease 
(KD) or globoid cell leukodystrophy (GLD) is an inherited autosomal recessive 
lysosomal storage disease in which the loss of function of the lysosomal enzyme 
β-galactosylceramidase (GALC) leads to progressive accumulation of undigested 
galactosylsphingolipids and severe neurodegeneration characterized by loss of 
oligodendroglial cells, extensive demyelination in the nervous system and the 
appearance of distinctive multinucleate globoid cells in the white matter. The 
purpose of this research was to study the associated signals to the progressive 
psychosine accumulation, that may lead to disruption of lipid rafts (LRs). LRs are 
defined as unique regions of the cell membrane that have a characteristically high 
concentration of cholesterol and sphingolipids. The abnormal accumulation of 
psychosine may introduce architectural and functional changes in these domains, 
leading to cellular dysfunction, brain deterioration and irreversible neurological 
handicap in the incurable KD. Our results demonstrated that the accumulation 
of psychosine is accompanied by changes in the distribution of the LR markers 
flotillin-2 and caveolin-1 associated to an increase of PDCD4.



203Verona, Italy - 21-23 September 2012

pro
g

r
a

m
m

e
po

Ster
S  2

P4.19
Brain	expression	and	3H-Guanosine	binding	analysis	of	novel	G	protein-
coupled	receptor	for	guanosine	(GPR23/LPA4)

GRILLO M1, DI LIBERTO V1, GAROZZO R2, MUDÒ G1., CACIAGLI F3, 
CONDORELLI DF2, BELLUARDO N1 

1Dept Experimental Biomedicine and Clinical Neuroscience, Section of Human Physiology, 
Univ. of Palermo, Palermo, Italy 
2Dept of Chemical Sciences, Section of Biochemistry and Molecular Biology, Univ. of 
Catania, Catania, Italy 
3Dept Biomedical Sciences, Univ. of Chieti-Pescara, Chieti, Italy

Several studies have shown that guanine-based purines exert biological effects 
on the central nervous system, possibly through membrane receptor. In a parallel 
work, we have identified the first guanosine G protein-coupled receptor GPR23, 
known as LPA4 receptor, involved in the modulation of guanosine-mediated 
antiproliferative effects in human glioma cell lines. Here, we performed in 
different brain areas the following studies: by PCR, the expression levels of 
GPR23; by [3H]-Guanosine radioligand binding assay, the binding properties 
of GPR23; by [35S] GTPγS binding assay, the receptor activation properties of 
guanosine. Among the examined areas, the cerebral cortex showed the highest 
GPR23 expression levels and affinity binding site for [3H]-Guanosine (KD 143.8 
nM  and Bmax 3713 nM) as compared to other brain regions with the following 
rank order: cerebral cortex>hippocampus>striatum>spinal cord. The activation 
of a G protein-coupled receptor in response to guanosine showed in the cerebral 
cortex an EC50 92 nM. The binding site for [3H]-guanosine was highly specific 
and both lysophosphatidic acid and guanine agonists were 10 times less effective 
than guanosine in displacing 50 nM [3H]-guanosine binding. Overall these 
data demonstrate the existence of different levels of GPR23 mRNAs and of 
guanosine binding in the brain areas examined. Nevertheless at this stage of 
study the guanosine binding observed could include, in addition to GPR23, other 
unidentified receptors.
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The	role	of	Human	Myoglobin	isoforms	as	nitric	oxide	scavenger	under	
hypoxia	throughout	an	Electron	Paramagnetic	Resonance	study

VEZZOLI A1, MRAKIC SPOSTA S2, MONTORSI M3,1, RUSSO R2, CASU M4, 
SCORCIAPINO MA4, CECCARELLI M5, GUSSONI M2 
1Istituto di Bioimmagini e di Fisiologia Molecolare, CNR, Italy 
2Dipartimento di Fisiopatologia Medico Chirurgica e dei Trapianti, Univ. di Milano, Italy 
3Univ. Telematica S. Raffaele, Roma, Italy 
4Univ. of Cagliari, Dept of Chemical and Geological Sciences, Monserrato (CA), Italy 
5Univ. of Cagliari, Dept of Physical Sciences, Monserrato (CA), Italy

Besides the well known role of O2 storage/delivery system, Myoglobin (Mb) has 
been reported to maintain cellular respiration at the optimum by nitric oxide 
(NO) scavenging , an inhibitor of cytochrome c oxidase. 
Among the five Human Mb isoforms, the most expressed, Mb I and Mb II, differ 
for a single residue (54 K vs E, respectively). Tibetan population, a unique model 
to investigate adaption to hypoxia, present a high systemic blood flow with high 
levels of circulating biologically active NO metabolites and are characterized 
by a significant increase of Mb II. A cause-effect relationship between the 
isoform expression and an evolutionary response to the hypoxic high-altitude 
environment was hypothesized. Electron paramagnetic resonance (EPR) was used 
to compare the NO binding capacity of MbI and MbII isoforms, at different [O2] 
(0, 4, 21%), related to structural differences too. 
The proteins (0.05 mM) were incubated (37°C, 30 min) in the presence of the 
NO donor (50 μM) at the chosen PO2. EPR spectra were recorded at 77 K by an 
E-SCAN (Bruker) instrument operating at X band. NOMb concentrations (μM) 
were obtained from a calibration procedure. 
In the deoxy-form, an almost three times greater NO binding capacity of Mb II vs 
Mb I was calculated. The difference disappeared increasing the PO2. EPR results 
were supported by Molecular Dynamics simulation data: deoxy-MbII showed 
higher probability for distal pocket piston-like movements, almost vanishing in 
the oxy-form.
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P4.21
Antiproliferative	and	proapoptotic	activities	of	hydroxytyrosol	derivatives	
on	human	promyelocytic	leukemia	cell	lines

SEPPORTA MV1, LÓPEZ-GARCÍA MÁ2, MAYA I2, FERNÁNDEZ-
BOLAÑOS JG2 , GIAMMANCO M3, LA GUARDIA M3, FABIANI R1 

1Dipartimento di Specialità Medico Chirurgiche e Sanità Pubblica, Sezione di Epidemiologia 
Molecolare e Igiene Ambientale, Univ. di Perugia,  Perugia, Italy 
2Departamento de Química Orgánica, Facultad de Química, Universidad de Sevilla,  Sevilla, 
Spain 
3Dipartimento DISMOT, Unità Operativa di Fisiologia e Farmacologia, Univ. di Palermo, 
Palermo, Italia

Purpose 
Hydroxytyrosol (3,4-DHPEA) derivatives (disulfide, thioacetate and 
thiohydroxytyrosol) were synthesized in order to test in vitro if the combination 
of catechol moiety of 3,4-DHPEA and sulfur containing functions results in an 
improvement of the pro-apoptotic and anti-proliferative activities shown by 3,4-
DHPEA. The involvement of H2O2 production in the cell culture medium has 
been studied. 
Methods 
The effects of thiohydroxytyrosol derivatives and 3,4-DHPEA on cell proliferation, 
apotosis and cell cycle of HL60 and its MDR variant HL60R were assessed by 
the Trypan Blue exclusion test, by fluorescence microscopy or by flow cytometry 
respectively. H2O2 concentrations in the culture medium was measured by the 
ferrous ion oxidation-xylenol orange method. 
Results 
We found that: i) all synthesized compounds were able to inhibit the proliferation 
inducing apoptosis on both cell lines HL60 and HL60R; ii) all thiohydroxytyrosol 
derivatives were more effective than 3,4-DHPEA in inducing apoptosis on HL60R; 
iii) differently from 3,4-DHPEA, the proapoptotic activities of thiohydroxytyrosol 
derivatives were not dependent upon the release of H2O2 in the culture medium; 
iv) the hydroxytyrosol disulfide was the most active pro-apoptotic and anti-
proliferative compound on both HL60 and HL60R cells. 
Conclusions 
The combination of cathecol moiety and sulfur functions resulted in an 
improvement of 3,4-DHPEA proapoptotic activity which was particularly evident 
on HL60R cells suggesting that these compounds could be potentially used 
in cancer therapy and could be able to reverse the resistance toward the most 
common anticancer drugs.
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P4.22
Expression	of	apoptosis	markers	in	human	mesenchymal	stem	cells	from	
adipose	tissue	during	differentiation	into	adipocytes

LO FURNO D, CAGGIA S, GRAZIANO ACE, GIUFFRIDA R, CARDILE V 
Dept of Bio-Medical Sciences, Section Physiology, Univ. of Catania, Italy

The discovery that adult adipose tissue is rich in mesenchymal stem cells (MSCs) 
capable of differentiating into many lines has led to consider the potential clinical 
applications for the repair of damaged tissues and for angiogenic therapy. MSCs 
from adipose tissue (AT) can be obtained easily from the waste product of 
liposuction. Although the proliferation and differentiation of MSCs have been 
widely studied, little information is available on the underlying mechanism of 
apoptosis in MSCs. The aim of this study was to analyze how cell morphology 
and expression of apoptotic markers are affected by in vitro expansion during 
adipogenic differentiation of AT-MSCs, which was induced by use of a specific 
medium (MesenCult Adipogenic Medium). To this purpose, the expression of 
p53, bax, PDCD4 and PTEN was evaluated by Western blot analysis in control 
cultures and in cultures treated with adipogenic medium at 7, 14, 21, and 
28 days after implant. It was found that all markers tested were significantly 
down-regulated already after seven days. The same trend was also observed at 
longer intervals. From these results it can be suggested that MSCs are induced 
to lose their stem cell characteristics as they start adipocyte differentiation. 
Concurrently, metabolism and processes of cell survival would be improved. 
These features should be taken into account for the quality control of MSCs 
preparations to be used for therapeutic application.
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P4.23
Regulatory	Volume	Decrease	(RVD)	in	jellyfish	is	affected	by	heavy	metals

MARINO A1, MORABITO R2, LA SPADA G1 
1Dept of Life Science “M.Malpighi”, Section of General Physiology and Pharmacology, Univ. 
of Messina, Italy 
2Dept of Cognitive Science, Univ. of Messina, Italy

The environmental contamination caused by heavy metals raised the question 
of how environment and biological systems may be affected by metal pollution. 
Among the bioindicators useful to monitor the toxicological effects of these 
chemicals, Cnidarians have not been fully considered. Cnidarians possess high 
specialized stinging cells, termed nematocytes, whose cell volume regulation 
capability under hyposmotic shock (Regulatory Volume Decrease, RVD) as an 
essential homeostatic parameter, has been already assessed. The purpose of this 
report is to verify whether RVD in nematocytes isolated from tentacles of the 
jellyfish Pelagia noctiluca, collected in the Strait of Messina (Italy) is affected by 
Artificial Sea Water (ASW) containing heavy metals as Cd2+, La3+, Co2+, Cu2+ 
and Zn2+ (100-50 μM). Nematocytes, isolated by applying 605 mM NaSCN 
plus 0.01 mM Ca2+, were subjected to 65% ASW in presence of heavy metals. 
Treatment with Co and La inhibited RVD mechanisms but not the osmotic 
phase, while this latter was prevented by Cu2+, Cd2+ and Zn2+. These results 
suggest that: i) nematocytes RVD may be affected by pollutants like heavy 
metals, with consequences on specimens viability, though further studies are 
needed to clarify the mechanisms whereby heavy metals exert their toxicity at a 
cellular and intracellular levels; ii) Cnidarians could be considered as a model for 
ecotoxicological investigations.
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P4.24
Morphological	and	rheological	properties	of	human	red	blood	cells	under	
oxidative	insult	

MAZZULLA S1, SCHELLA A1, GABRIELE D2, BALDINO N2, SESTI S1, 
PERROTTA E3, COSTABILE A4, DE CINDIO B2 

1Dept Cell Biology, Calabria Univ., Italy 
2Dept Chem., Eng. and Materials, Calabria Univ., Italy 
3Dept Ecology,  Calabria Univ., Italy 
4Ass., Vol., Ital., Sangue (A.V.I.S.), Municipal Section, Cosenza, Italy

Aim: The aim of this study was to find a correlation between the rheological 
properties and morphological changes of Red Blood Cells (RBCs) during the 
oxidative injury induced by 2,2-azo-bis (2-amidinopropane) dihydrochloride 
(AAPH) in blood donors with borderline level of hyperlipidemia compared with a 
control group. 
Methods: Haemolysis was evaluated spectrophotometrically. The RBCs 
deformability index (elasticity) was determined by creep tests performed on a 
Dynamic Stress Rheometer (DSR-500) and morphological changes were observed 
with an DSM 940 scanning electron microscope. 
Results: The total elasticity values suggest a RBCs deformability reduction in the 
borderline group compare to control group causing an enhancement of the solid-
like behaviour of RBCs suspensions. The deformability reduction is associated to 
a decreased globular resistance and acanthocytes formation in a AAPH exposure 
time-dependent manner. The increased viscosity observed in the control group is 
a typical trend of suspensions of materials in which the suspended particles have 
a greater rigidity, while in the borderline group probably rouleaux and RBCs lysis 
induce a compensatory effect on viscoelastic behavior. 
Conclusions: RBCs shown shape changes under oxidative injury and can be 
permanently altered by excessive exposure affecting deformability in a time 
dependent-manner rather than aggregability in subjects with borderline level of 
hyperlipidemia.
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P4.25
1α,25-dihydroxyvitaminD3	induces	endothelial	cell	proliferation	and	
migration	in	a	3D	matrix

MOLINARI C1,3, CISARI C2,3, RIZZI M2, INVERNIZZI M1,3, GROSSINI E1, 
VACCA G1, RENO’ F2,3 

1Dipartimento di Medicina Traslazionale Univ. del Piemonte Orientale, Novara 
2Dipartimento di Scienze della Salute, Univ. del Piemonte Orientale, Novara 
3SISDiM-Società Italiana per lo studio della sarcopenia e delle disabilità muscoloscheletriche

Aim: 1α,25-dihydroxyvitaminD3 (VD) is a steroid hormone that plays a key 
role in calcium homeostasis and in several tissues. For example it has been 
demonstrated that VD can induce an increase in nitric oxide (NO) production in 
endothelial cells (EC; Molinari C, Cell Physiol Biochem 27:661,2011). Since it has 
been shown that NO stimulates proliferation, migration and differentiation of EC 
to form new blood vessels (Fukumura D, Nat Rev Cancer 6:521,2006), our aim 
was to test if VD was able to induce proliferation and migration in EC. 
Methods: Porcine aortic EC were starved for 24h in 1% FCS, stimulated for 24h 
with VD (1 to 100 nM), fixed, stained with 1% toluidine and counted by optical 
microscopy. Migration in a 3D matrix was studied using an anionic hydrogel (~1 
cm2 surface, gelatin-PLGA; Epinova Biotech, Novara) and MMP-2 production. 
Hydrogel samples were layered onto 70-80% confluent EC layer and observed 
after 1 week of VD stimulation (1 to 100 nM) to score cells migrated inside the 
3D structure, while MMP-2 activity was tested in conditioned cell medium using 
gelatin zymography. 
Results: VD 10 nM induced a significant increase of cellular density (+64.5%; 
p<0.0001) compared to control samples, while VD increased cell migration into 
3D matrix at every concentration along with MMP-2 expression. 
Conclusion: VD can promote both endothelial cells proliferation and migration in 
a 3D matrix. These findings cast new light on the role of VD in the angiogenetic 
process.
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P4.26
Expression	of	transferin	receptor1	in	human	follicular	and	anaplastic	
thyroid	cell	lines:	a	novel	potential	biomarker	target

PARENTI R1, BONFANTI R2, GRAVINA L1, SPATUZZA M3, MAGRO G4, 
CAMPISI A2 
1Dept Bio-Medical Sciences, Section of Physiology, Univ. of Catania 
2Dept Drug Sciences, Section of Biochemistry, Univ. of Catania 
3Institute of Neurological Sciences, Section of Catania, National Research Council 
4Dept G.F. Ingrassia, Anatomic Pathology, Univ. of Catania

Human transferrin receptor 1 (TfR1/CD71) is expressed on malignant cells at 
levels several fold higher than those on normal cells and its expression can be 
correlated with tumor stage or cancer progression. In previous studies, we found 
an aberrant expression of this receptor in thyroid carcinomas (Magro G et al., 
2011). Herein, we assessed the expression and the localization of TfR1 in human 
cell lines of follicular and anaplastic thyroid tumor by Confocal Laser Scanning 
Microscopy on single cell and Western Blot analysis on total cellular lysate. 
The changes in cell growth and the activation of Erk1/Erk2 pathway were also 
evaluated. Our results showed that TfR1 appeared expressed at high levels in 
both thyroid cancer cell lines, even if it was more evident in the anaplastic ones. 
TfR1 was prevalently localized in the cytosol and in the mitochondria in the 
thyroid follicular cell lines, whether in the anaplastic cancer cell lines it was also 
localized into the nuclear compartments. In parallel, an activation of Erk1/Erk2 
pathway in the both cell lines was observed. Our findings indicate that TfR1 
plays a fundamental role in thyroid cancer progression promoting cell signaling 
probably thought Erk1/Erk 2 pathway, and also suggest that it might represent an 
important target for thyroid cancer therapy.
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P4.27
Direct	cardiac	role	of	full-length	human	Chromogranin	A:	
stimulus-induced	processing	and	myocardial	and	coronary	effects

PASQUA T1, GENTILE S1, CORTI A3, METZ-BUOTIGUE M-H4, TOTA B1, 
CERRA MC2, ANGELONE T1 

1Dept of Cell Biology, Univ. of Calabria, Arcavacata di Rende (CS) Italy 
2Dept of Pharmaco-Biology, Univ. of Calabria, Arcavacata di Rende (CS) Italy 
3DIBIT-Division of Molecular Oncology, San Raffaele Scientific Institute, Milan 
4Inserm U977 Equipe affiliée à l’ED Vie et Santé, Univ. of Strasbourg, France

The cardiovascular role of Chromogranin A (CgA) and its proteolytic fragments 
is well documented. Its plasma levels correlate with severe cardiovascular 
diseases (Ceconi et al., 2002). Moreover, the CgA-derived peptides Vasostatin-1 
and Catestatin elicit cardiosuppression via anti-adrenergic-Nitric Oxide-cGMP 
mediated mechanism (Angelone et al., 2008). Here we evaluated whether and 
to which extent: i) intracardiac CgA processing is affected by physical (heart 
perfusion) and/or chemical stimuli (Isoproterenol: Iso, and Endothelin-1: ET-1); 
ii) the full-length CgA exerts direct cardiac activity. By using both Langendorff 
and Western Blotting techniques we found that, the perfusion itself, as well as 
Iso and ET-1 stimulation, induce cardiac CgA processing in low molecular weight 
fragments. We also found that CgA (1 and 4 nM) dilated coronaries and induced 
negative inotropism and lusitropism which disappeared at higher concentrations 
(10 and 16 nM). The increased eNOS phosphorylation in CgA treated hearts 
indicated the involvement of the NO-cGMP-PKG cascade. We suggest that: i) 
the heart generates CgA fragments in response to hemodynamic and excitatory 
challenges; ii) full length CgA directly affects myocardial and coronary function. 
These results contribute to depict the mechanisms which orchestrate the cardiac 
sympathochromaffin/CgA axis, and to expand the knowledge on the adrenergic 
control of the heart under normal conditions and in the presence of stimulation.
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P4.28
Identification	of	human	retinal	pigment	epithelium	(HRPE)	cells	as	a	
valuable	model	to	study	epithelial	and	neuronal	polarization

PAVAN B1, DALPIAZ A2, PAGANETTO G1, CAPUZZO A1 

1Dept of Biology, Ferrara Univ., Ferrara, Italy 
2Dept of Pharmaceutical Sciences, Ferrara Univ., Ferrara, Italy

Retinal pigment epithelial cells and dopamine retinal neurons share the same 
original precursor cells. It is meaningful to explore the differentiation potential 
of the established HRPE cell line into retinal neurons or epithelial cell monolayer 
showing polarized barrier features. To improve the culture environment for the 
HRPE cells epithelial polarization, Millicell filter inserts were applied, feeding 
the cells with media of different composition at the apical and basolateral 
sides. This arrangement allowed the cells to acquire directional polarization, 
as demonstrated by transepithelial electrical resistance measurements (80±7 
Ω•cm2). This system provided a useful tool for investigating blood−central 
nervous system barriers functions. Furthermore, we observed that factors such as 
retinoic acid, epidermal and basic fibroblast growth factors were able to convert 
HRPE cells into neuron-like cells. However, since such treatment did not actually 
transform these cells into mature neurons, we investigated the efficacy of other 
factors in these differentiation-competent cells using light microscopy, ELISA, 
and RIA assays. We have preliminary noted that a storage of dopamine was 
induced in differentiation-cocktail treated unlike the untreated cells. Moreover, 
we characterized the expression and regulation of dopamine-sensitive adenylyl 
cyclases (AC) specific isoforms, such as AC5 and AC6, using stimulating and/or 
inhibiting selective compounds on AC activity.
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P4.29
Post-translational	modifications	(PTM)	and	protein	translocation	into	
mitochondria	(MITO)	after	ischemia-reperfusion	(I-R)	and	indirect	
(ischemic	postconditioning,	I-PostC)	or	direct	(pharmacological	PostC,	P-
PostC)	targeting	of	MITO

PERRELLI M-G, TULLIO F, ANGOTTI C, PAGLIARO P, PENNA C 
Dept Scienze Cliniche e Biologiche, Univ. di Torino, Italy

I-PostC or P-PostC in the early reperfusion phase can limit I-R injury. The I-
PostC favors NO and redox signaling with S-nitrosylation (SNO) of proteins 
and phosphorylation (Phospho) of RISK and SAFE elements, which converge on 
MITO. Whether P-PostC induces a similar signaling modulation and protein 
translocation within MITO is unknown. We compared the effects of I-PostC and 
P-PostC on RISK and SAFE pathways, and markers of apoptosis and autophagy in 
cytosolic (CF) and mitochondrial (MF) fractions. Isolated rat hearts underwent 
1) Sham perfusion; 2) 30-min I plus 2-hours R; 3) I-PostC (5 intermittent cycles 
of 10-s R and 10-s I immediately after the 30-min I), or 4) P-PostC (infusion of 
Diazoxide in the first 3-min of 2-h R). Phospho and SNO of proteins were studied 
by Western blotting and biotin switch assay, respectively. Both I-PostC and P-
PostC induced a significant Phospho of elements of RISK and SAFE; in particular 
Phospho-Akt and Phospho-STAT3 were transolocated into the MITO. On the 
contrary, Phospho-PKCδ appears mainly located in CF and MF during I-R than 
after I-PostC or P-PostC. Cleaved caspase-3 (index of apoptosis) and beclin-1 
(index of autophagy) levels were reduced by either I-PostC or P-PostC. Both 
maneuvers increased the levels of SNO of proteins within MF. 
Indirect (I-PostC) or direct (P-PostC) targeting of MITO activate similar 
pathways (RISK and SAFE), PTM (Phospho and SNO) and translocation of 
proteins; thus decreasing apoptosis and autophagic markers.
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P4.30
The	glutamate	transporter	GLT1/EAAT2	in	islet	of	Langerhans:	a	key	
player	in	the	control	of	β-cell	function	and	integrity	in	health	and	disease

PEREGO C1, MORETTI S1, FINO E1, IAQUINTO M1, DI CAIRANO E1, 
BERTUZZI F2, DAVALLI A3, FOLLI F4 
1Dept of Pharmacological and Biomolecular Sciences, Univ. degli Studi di Milano, Milan, Italy 
2Niguarda Cà Granda Hospital, Milan, Italy 
3Dept of Internal Medecine, San Raffaele Hospital, Milan, Italy 
4Dept of Medicine, Univ. of Health2 Science Centre, San Antonio, Texas, USA

Glutamate, the major excitatory neurotransmitter in the central nervous system, 
is an important signalling molecule in islets of Langerhans. Our previous work 
demonstrates that glutamate homeostasis is critical to control hormone release 
and β-cell integrity and that the glutamate transporter GLT1/EAAT2, by 
controlling the extracellular glutamate level, plays a key role in these processes (1). 
Aim of the proposed research was to verify whether the GLT1 localization and 
function may be altered in Diabetes Mellitus. 
We found that exposure of human and clonal β-cells to elevated glucose 
concentrations (16.7 mM glucose) did not significantly affect the total GLT1 
expression (95±4% of 5.5mM glucose) but caused its relocalization in intracellular 
compartments. Accordingly, GLT1 transport activity measured by [3H]D-
glutamate uptake was inhibited by 25±5% as compared to 5.5mM glucose 
(P<0.01). Total internal reflection microscopy experiments demonstrated that 
glucose treatments decreased the surface stability of GLT1 and increased its 
endocytosis. A similar relocalization was observed in the presence of LY294 an 
inhibitor of PI3K, a kinase severely downregulated in hyperglicemic conditions 
and diabetes (2).  
These results indicate that GLT1 dysfunction is an early event in diabetes 
mellitus pathogenesis. Understanding the factors and the molecular mechanism 
that modulate GLT1 in islet of Langerhans may be important to control β-cell 
function and integrity in health and disease. 
1. Di Cairano et al, JBC 2011; 286: 14007  
2. Folli et al, PlosOne, 2011; 6:e28050
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P4.31
17β-Estradiol-induced	cell	proliferation	requires	estrogen	receptor	(ER)	α	
monoubiquitination

PESIRI V, LA ROSA P, PALLOTTINI V, MARINO M, ACCONCIA F 
Dept of Biology, Univ. Roma Tre, Rome, Italy

Protein modification with ubiquitin (Ub) confers proteasome-mediated and non-
degradative functions. In particular, protein monoubiquitination (monoUbq) is 
a non-proteolytic signal, which is decoded by specific non-covalent Ub-binding 
surfaces often located within monoubiquitinated proteins. In this way, protein 
monoUbq creates a network of signalling interactions that regulates several 
physiological processes including cell proliferation. 
Among other pleiotropic effects, 17beta-estradiol (E2) binds to the estrogen 
receptor alpha (ERa) and regulates cell proliferation through nuclear (gene 
transcription) and extranuclear membrane-initiated (activation of signalling 
cascades) effects. MonoUbq of the ERa exists and seems to contribute to the 
ERa nuclear effects. Nonetheless, the monoUbq-dependent regulation of the ERa 
extranuclear activities that lead to the activation of cell proliferation as well as the 
ability of E2 to modulate receptor monoUbq are not known. Thus, we sought to 
determine the impact of monoUbq in the regulation of the E2:ERa-dependent cell 
proliferation. 
Here, we show that ERa monoUbq endogenously occurs and is negatively 
modulated by E2. Furthermore, mutation of the ERa monoUbq sites prevents 
the E2:ERa-mediated activation of signalling pathways to cell proliferation. 
In addition, a previously unrecognized Ub-binding surface has been found 
within the ERa and could contribute to the E2 proliferation effects. Altogether, 
these data indicate that the ERa belongs to the Ub-based signalling network 
and that monoUbq regulates ERa activities in a non-proteolytic manner, thus 
demonstrating the physiological function of ERa monoUbq in the regulation of 
the E2-induced cell proliferation.
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P4.32
Physiological	role	of	the	phosphorylative	response	to	oxidative	stress	in	
the	aging	of	human	erythrocytes

PANTALEO A1, FERRU E2, TURRINI F2, SECCHI C1, CRESCIO C1, SPANO A1, 
PIPPIA P1 

1Dipartimento di Scienze Biomediche, Univ. di Sassari 
2Dipartimento di Genetica, Biologia e Biochimica, Univ. di Torino

Erythrocytes, in the days preceding their destruction, experience a marked 
oxidative burden exerted by the denaturation of hemoglobin and production 
of ROS. They react to oxidative stress activating a complex phosphorylation 
response. To gain insight on its physiological significance, we used three different 
models of oxidative stress “in vitro”. 1) Treatment with diamide, a relatively 
specific sulfhydryl groups reagent, that exerts a reversible oxidative effect in 
erythrocytes; 2) treatment with hydrogen peroxide (H2O2) that is physiologically 
produced in erythrocytes and is rapidly metabolized by catalase to water and 
oxygen; 3) treatment with phenylhydrazine (Phz) that mimics the oxidative 
damage exerted by denatured hemoglobin. 
We observed that diamide caused an increased tyrosine phosphorylation in 
a concentration dependent way and band 3 appears to be the major protein 
subjected to tyrosine phosphorylation. We also observed that Phz does not 
exert a direct oxidant effect on membrane proteins but specifically oxidizes and 
denatures hemoglobin that forms hemichromes inducing an indirect oxidative 
stress mediated by ROS, while H2O2 exerted a measurable oxidative action on 
erythrocytes basically at very high and at non-physiological concentrations. We 
also investigated the involvement of PKA and PKC using Src kinase inhibitors. 
The enhancement of protein tyrosine phosphorylation is likely due to Syk kinase 
while the protein serine phosphorylation response was due to PKC and may be 
the result of calcium leak through partially destabilized membranes. The present 
findings constitute a valuable background revealing new insights on a new 
pathway finalized to regulate the lifespan of circulating erythrocytes.



21�Verona, Italy - 21-23 September 2012

pro
g

r
a

m
m

e
po

Ster
S  2

P4.33
Nanoparticles	(NPs)	modulate	the	stability	of	the	nuclear	structure	
interfering	in	the	mechanical	connection	between	plasma	membrane	and	
nucleus

PANARITI A, CARMINATI I, MISEROCCHI G, RIVOLTA I 
Dept of Experimental Medicine, Univ. of Milano Bicocca, Monza, Italy

NPs have emerged as important players in current research in modern medicine. 
The literature suggest that NPs should no longer be viewed only as simple 
carriers for biomedical applications, but can also play an active role in mediating 
biological effects. In this study we evaluated different type of NPs that, once 
entered the cells, approach the nucleus and induce alteration in its size. Confocal 
images of fixed cells (L929, A549, HeLa) were acquired along a plane on the Z axis 
corresponding to the cell mid-height and nuclei dimension was calculated with 
ImageJ software. 
Starting from 1 up to 8 hrs of NPs exposure, the nucleus dimension increases 
from 12 to 17 % compared to the untreated cells (p<0.001). This result seems not 
to be related to cytoskeleton alteration since Cytochalasin D treatment causes a 
13% reduction of the nucleus size and no effect was observed after nocodazole 
incubation. When we focus on NPs whose trafficking is microtubule but not 
actin-myosin dependent, nocodazole prevents variation in nuclear dimension, 
suggesting that NPs trafficking is a prerequisite for the increase of nuclear size. 
These results may support the idea of a mechanical connections between 
plasmamembrane, cytoskeletal filaments, and nucleoplasm and the findings that 
the nuclear envelope may act as a mechanosensor (Jaalouk DE, 2009) such as 
intracellular deformations NPs-induced could alter chromatin conformation and 
modulate access to transcription factors or machinery.
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P4.34
Alternative	splicing,	intron	2	and	nonsense-mediated	mRNA	decay	
(NMD)	regulate	SLC15A4	gene	expression

ROMANO A, PISANI P, BARCA A, STORELLI C, VERRI T 
Dept of Biological and Environmental Sciences and Technologies, Univ. of Salento, Lecce, 
Italy

SLC15A4/PHT1 is a proton dependent histidine and oligopeptide transporter 
highly expressed in nervous and immune systems that has been recently 
associated with inflammatory bowel diseases, systemic lupus erythematosus and 
diabetes. In vertebrates, SLC15A4 genes are composed of eight exons and are 
subjected to alternative splicing events. However, the significance of alternative 
splicing in SLC15A4 function is still unknown. In this study, we investigated the 
role of alternative splicing in the regulation of SLC15A4 mRNA expression. 
Alternatively spliced SLC15A4 transcripts in human, rat and zebrafish tissues 
were identified by RT-PCR, cloning and sequencing. Interestingly, we found that 
in all SLC15A4 genes analyzed the exon 3 is alternatively spliced to generate 
mRNA isoforms carrying a premature termination codon (PTC). 
The SLC15A4 PTC-containing isoform of rat does not encode for protein but is 
targeted for degradation through the nonsense mediated mRNA decay (NMD) 
surveillance machinery. Moreover, over-expression of the rat SLC15A4 intron 2, 
involved with the exon 3 in the conserved SLC15A4 alternative splicing event, 
specifically decreased the mRNA level of the PTC-containing SLC15A4 isoform. 
Overall, these results indicate that SLC15A4 levels are finely controlled by a 
complex regulatory mechanism involving alternative splicing, intron 2 activity 
and NMD system.
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P4.35
Molecular	characterization	and	gene	expression	of	copper-zinc	superoxide	
dismutase	in	Tetrahymena thermophila

FERRO D, DE PITTA’ C, CATTALINI F, COPPELLOTTI O, GUIDOLIN L, 
TALLANDINI L, IRATO P, BOLDRIN F, PICCINNI E, SANTOVITO G 
Dept of Biology, Univ. of Padova, Padova, Italy

High rate of reactive oxygen species (ROS) formation may produce cell damages 
but the organisms evolved protective antioxidant systems. Among those, 
superoxide dismutase scavenge superoxide anions. With the aim to study this 
enzyme in the ciliated protozoan Tetrahymena thermophila, we characterized the 
genes codifying for two copper-zinc superoxide dismutase (Cu,Zn-SOD). Deduced 
amino acid sequences were compared to orthologous genes in other species to 
verify the presence of conserved residues, essential for enzyme activity. Copper-
dependent regulation of Cu,ZnSOD expression was investigated by measuring 
mRNA accumulation and enzyme activity in response to chronic exposure to 
subtoxic doses of the metal (500 μM). Total RNA and cell-free extract have been 
purified from T. thermophila cells (SB210 strain) cultured in PPYG medium and 
harvested after different times from 30 min up to 48 h. Time-course of mRNA 
accumulations were analyzed by RT-qPCR. The presence of active antioxidant 
enzyme was verified by measuring Cu,ZnSOD activity spectrophotometrically. 
The data were correlated to Cu accumulation, measured by atomic absorption 
spectrophotometry, and in vivo ROS formation, determined after exposure of 
cells to dihydroethidium. The results emphasise the importance of an efficient 
detoxification pathway by complex Cu regulation of Cu,ZnSOD transcription, 
which enables Tetrahymena to survive in the continued elevated presence of Cu in 
the environment. (Grant by M.I.U.R.)
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P4.36
Activation	of	VEGF	pathways	alters	copper	trafficking	in	human	
endothelial	cells

URSO E, RIZZELLO A, DE RICCARDIS L, DANIELI A, ACIERNO R, 
MAFFIA M 
Dept Environmental and Biological Sciences and Technologies, Salento Univ., Lecce, Italy

Neovascularization is severely affected by a copper (Cu)-deficient milieu. 
Several pro-angiogenic cytokines are induced (VEGF), activated (angiogenin) 
or efficiently secreted (FGF-1) by Cu-dependent pathways. Conversely, some 
factors involved in the control of angiogenic events (i.e. VEGF, PDGF) induce the 
intracellular movement of perinuclear Cu stores toward the edge of cytoplasmic 
projections in migrating blood vessel cells. Consensus has not been achieved 
about the identity and the physiological behaviour of proteins involved in the 
cell Cu trafficking during angiogenesis. To shed light on this aspect, the Cu-
dependent effects of the best-known pro-angiogenic factor VEGF have been 
analysed in a human primary macrovascular cell model (HUVEC). Preliminarily, 
the VEGF proliferative and chemotactic potency has been shown to be 
significantly reduced by the administration of Cu chelating agents. In addition, 
VEGF stimulation has been found to promote the translocation of the ATP7A Cu 
efflux pump toward the cell periphery (confocal microscopy). Such redistribution 
was associated with an increased release of Cu into the extracellular medium 
(spectrofluorimetric techniques). In agreement, the expression profile of Cu 
transport proteins in response to VEGF revealed that the Cu secretory pathway 
was preferentially activated, that providing a mechanism to amplify the 
angiogenic response through the secretion of proteolytic cuproenzymes enabling 
the endothelial invasiveness.
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P4.37
Auto-Regenerative-Repolarization-Phase	in	human	heart:	new	insights	
from	a	computational	study	on	different	action	potential	types

ZANIBONI M 
Dept of Evolutionary and Functional Biology, Physiology Section, and Center of Excellence 
for Toxicological Research (CERT), Univ. of Parma, Italy

The fast depolarization phase at the onset of the cardiac action potential (AP) 
is known to be auto-regenerative, i.e. cell membrane in this phase acts as a 
depolarizing current source for the surrounding cells. Auto-regenerativity 
during the late plateau phase of cardiac AP has been described in the past only in 
terms of all-or-nothing-repolarization, which is achieved during anodal current 
injections that make the membrane a repolarizing source. By means of a patch 
clamp protocol which combines current and voltage clamp and which I have 
recently simulated in a number of mathematical models of different cardiac cell 
types, I have demonstrated that late phase of cardiac AP repolarization can be 
intrinsically auto-regenerative without need of any current injection. Comparison 
between different APs is made straightforward by using 3D time-voltage-current 
surfaces obtained through this simulated protocol. The time window when 
membrane becomes a repolarizing source, which I have named Auto Regenerative 
Repolarization Phase (ARRP), is not always present in all cardiac cell types, and is 
shown to be significant for what concerns propagation and entrainment of cardiac 
repolarization. I present here simulations on several cardiac human cellular AP 
models which include SA-node, atria, Purkinje fibers, and ventricles (epicardial 
and M - type). I show that only ventricular cells are endowed with ARRP, which 
furthermore is differently distributed across the ventricular wall. I investigate 
the mechanism underlying spatial ventricular gradient of ARRP, and extensively 
discuss physio-pathological consequences.
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