
OFFICIAL JOURNAL OF THE FEDERATION OF EUROPEAN PHYSIOLOGICAL SOCIETIES

September 2019  •  Volume 227  •  Supplement 718 www.actaphysiol.org

FEPS 2019 – BOLOGNA (ITALY)
Joint Meeting of the Federation of European Physiological Societies (FEPS) and the Italian Physiological Society (SIF)
Bologna (Italy), September 10th – 13th 2019

Abstracts of the Joint Meeting 
A Joint International Meeting celebrating the 70th Anniversary of the Italian Physiological Society

PUBLICATION HISTORY 

Acta Physiologica 2006–

Acta Physiologica Scandinavica 1940–2005

Skandinavisches Archiv für Physiologie 1889–1939 

APHA_v227_s718_issueinfo.indd   1APHA_v227_s718_issueinfo.indd   1 8/28/2019   9:07:31 AM8/28/2019   9:07:31 AM



AIMS AND SCOPE
Acta Physiologica is an important forum for the publication of high quality 
original research in physiology and related areas by authors from all over the 
world. Acta Physiologica is a leading journal in all aspects of the science of 
physiology. The Journal publishes full length original articles on important new 
observations as well as reviews and  commentaries. Acta Physiologica is the offi cial 
journal of the Federation of  European Physiological Societies. 
Manuscripts should be submitted online at http://mc.manuscriptcentral.com/aph, 
see instructions on the inside back cover. Other material should be sent to the Chief 
Editor, Pontus B. Persson, Acta Physiologica, Hessische Str. 3-4, 10115 Berlin, Germany. 

DISCLAIMER
The Publisher, Society and Editors cannot be held responsible for errors or any 
consequences arising from the use of information contained in this journal; the 
views and opinions expressed do not necessarily refl ect those of the Publisher, 
Society and Editors, neither does the publication of advertisements  constitute any 
endorsement by the Publisher, Society and Editors of the products  advertised. 

COPYRIGHT AND COPYING
Copyright © 2019 Scandinavian Physiological Society. Published by John Wiley & 
Sons Ltd. All rights reserved. No part of this publication may be reproduced, stored 
or transmitted in any form or by any means without the prior permission in writing 
from the copyright holder.  Authorization to  copy items for internal and personal use 
is granted by the copyright holder for libraries and other users registered with their 
 local Reproduction Rights Organisation (RRO), e.g. Copyright Clearance Center 
(CCC), 222 Rosewood Drive, Danvers, MA 01923, USA (www.copyright.com), 
provided the appropriate fee is paid directly to the RRO. This consent does not extend 
to other kinds of copying such as copying for general distribution for advertising 
or  promotional purposes, for creating new collective works or for resale. Special 
requests should be  addressed to: permissions@wiley.com

INFORMATION FOR SUBSCRIBERS
Acta Physiologica is published in 12 issues per year. Subscription prices for 2019 
are: Institutional: €1059 (Europe), $1582 (The Americas), $1849 (Rest of World). 
Prices are exclusive of tax. Australian GST, Canadian GST/HST and European 
VAT will be applied at the appropriate rates. For more information on current tax 
rates, please go to www.wileyonlinelibrary.com/tax-vat. The price includes online 
access to the current and all online back fi les to January 1st 2015, where available. 
For other pricing options, including access information and terms and conditions, 
please visit www.wileyonlinelibrary.com/access

DELIVERY TERMS AND LEGAL TITLE 
Where the subscription price includes print issues and delivery is to the  recipients 
address, delivery terms are Delivered at Place (DAP); the recipient is  responsible 
for paying any import duty or taxes. Title to all issues transfers Free of Board (FOB) 
our shipping point, freight prepaid. We will endeavour to fulfi ll claims for  missing or 
damaged copies within six months of publication, within our reasonable  discretion 
and subject to availability. 

BACK ISSUES
Single issues from current and recent volumes are available at the current single 
issue price from cs-journals@wiley.com. Earlier issues may be obtained from 
Periodicals Service Company, 351 Fairview Avenue – Ste 300, Hudson, NY 12534, 
USA. Tel: +1 518 822-9300, Fax: +1 518 822-9305, Email: psc@periodicals.com

PUBLISHER
Acta Physiologica is published by John Wiley & Sons Ltd, 9600 Garsington Road, 
Oxford OX4 2DQ, UK, Tel: +44 1865 776868, Fax: +44 1865 714591

Journal Customer Services: For ordering information, claims and any enquiry 
concerning your journal subscription please go to www.wileycustomerhelp.com/
ask or contact your nearest offi ce:
Americas: Email: cs-journals@wiley.com; Tel: +1 781 388 8598 or 1 800 835
6770 (Toll free in the USA & Canada)
Europe, Middle East and Africa: Email: cs-journals@wiley.com; Tel: +44(0) 
1865 778 315
Asia Pacifi c: Email: cs-journals@wiley.com; Tel: +65 6511 8000
Japan: For Japanese speaking support, Email: cs-japan@wiley.com; 
Tel: (toll-free): 005 316 50 480. 
Visit our Online Customer Help available in 7 languages at 
www.wileycustomerhelp.com
This journal is available online at Wiley Online Library. Visit 
wileyonlinelibrary.com to search the articles and register for table of 
 contents email alerts. 

ONLINEOPEN
Acta Physiologica accepts articles for Open Access publication. Please visit 
http://olabout.wiley.com/WileyCDA/Section/id-828081.html for further 
information about  OnlineOpen. 

Access to this journal is available free online within institutions in the developing 
world through the AGORA initiative with the FAO and the HINARI initiative with 
the WHO. For information, visit www.aginternetwork.org, 
www.who.int/hinari/en/

Wiley’s Corporate Citizenship initiative seeks to address the environmental, 
social, economic and ethical challenges faced in our business and which are 
important to our diverse stakeholder groups. We have made a long-term 
commitment to standardize and improve our efforts around the world to reduce 
our carbon footprint. Follow our progress at www.wiley.com/go/citizenship. 

ABSTRACTING AND INDEXING SERVICES
The Journal is indexed by Biobase, Biological Abstracts, BIOSIS Previews, CAB 
Abstracts, Calcium and Calcifi ed Tissue Abstracts (Online Edition), Chemical 
Abstracts, Current Contents, Derwent Biotechnology Abstracts, EMBASE, 
Excerpta Medica Abstract Journals MEDLINE, Nutrition Abstracts and Reviews, 
Science Citation Index, SCOPUS. 

ISSN (Online) 1748-1716

For submission instructions, subscription and all other information visit: 
www.actaphysiol.org

Chief Editor
Pontus B. Persson, Berlin

Editors
Cardiovascular Physiology – Frantisek Kolar, Prague; Holger Nilsson, Gothenburg 
and William E. Louch, Oslo
Cell Biology – Sari Lauri, Helsinki
Chronobiology and Endocrinology – Charna Dibner, Geneva
Exercise Physiology – Jan Henriksson, Stockholm
Gastrointestinal Physiology – Markus Sjöblom, Uppsala
Infl ammation – Joakim Ek, Gothenburg
Metabolism and Nutritional Physiology – Karl-Heinz Herzig, Oulu
Muscle Physiology – Gabriele Pfi tzer, Cologne
Nervous System – Alexej Verkhratsky, Manchester
Renal Physiology – Peter Bie, Odense; Boye L. Jensen, Odense
Respiratory and Comparative Physiology – Mikko Nikinmaa, Turku

Editorial Board
Michael Axelsson, Gothenburg
Morten Bækgaard Thomsen, Copenhagen
Zafar I. Bashir, Bristol
Marc van Bilsen, Maastricht
Rene Bindels, Nijmegen
Ellen E. Blaak, Maastricht
Andrew G. Cresswell, Brisbane
William Cupples, Burnaby
Gerald F. DiBona, Iowa City
Carlos Dieguez, Santiago de Compostela
Michael Fähling, Berlin
Simon Gandevia, Sydney
Paul L. Greenhaff, Nottingham
Thomas Gustafsson, Stockholm
Peter Hegyi, Szeged
Editorial Offi ce
Charité-Universitaetsmedizin Berlin
D-10117 Berlin, Germany
Tel.: +49 30 450 528162
Fax: +49 30 450 7528972
Carola Neubert, Editorial Secretary
(e-mail: carola.neubert@charite.de)
Production Editor: B. Malathi (email: apha@wiley.com)

Per Hellstrand, Lund
Roland S. Johansson, Umeå
Terje Larsen, Tromsø
Jens Leipziger, Aarhus
Hugo H. Marti, Heidelberg
Lars Oreland, Uppsala
Andreas Patzak, Berlin
A. Erik G. Persson, Uppsala
Helle Prætorius, Aarhus
Rolf K. Reed, Bergen
Marjan Slak Rupnik, Vienna
Ger Van der Vusse, Maastricht
Alexej Verkhratsky, Manchester
Olli Vuolteenaho, Oulu
Tobias Wang, Aarhus

COVER
View of the two medieval lining towers in center town Bologna, at the sunrise. The tallest is called Asinelli, the smallest and more leaning tower is called Garisenda, 
from the names of the families that wanted their construction at the beginning of the XII century (1109-1119). Mentioned by Dante in the Divine Comedy, by Goethe 
in the Italian Journey, and by other poets and writers in the following centuries, the Two Towers are the landmark of Bologna and located in center town, at the 
intersection of the most ancient streets (including via Zamboni, the main artery of the University district). The Alma Mater Studiorum University of Bologna had 
been founded some years before, in 1088.
The photo has been taken by Prof. Jaroslav Pokorný, President of the Czech Physiological Society from a terrace at the beginning of via Zamboni during his stay in 
Bologna for the Meeting of the International Scientifi c Committee in preparation of the FEPS-SIF 2019 Congress.

APHA_v227_s718_issueinfo.indd   2APHA_v227_s718_issueinfo.indd   2 8/28/2019   9:07:31 AM8/28/2019   9:07:31 AM



FEPS 2019 – BOLOGNA 
JOINT Meeting of the Federation of European Physiological Societies (FEPS) 

and the Italian Physiological Society (SIF) 
 

With participation of the 
Austrian, Croatian, Czech, French, Slovak, Slovenian, Spanish, Swiss and Turkish 

Physiological Societies 
 

Bologna (Italy), September 10th – 13th 2019 
https://www.feps-sif2019.org; https://www.fisiologiaitaliana.org 

 

FEPS EXECUTIVE COMMITTEE 
M. HECKER (Germany), President, S. WRAY (United Kingdom) Elected President, W. LOUCH (Norway) 

Treasurer, B. YILMAZ (Turkey) Secretary general 

SIF EXECUTIVE COMMITTEE 
C. POGGESI (President), A. COLANTUONI (Past President), M. MARINO (Secretary and Treasurer),  

, M. LINARI A. BATTEZZATI, N. BELLUARDO, M.C. CERRA, E. D’ANGELO, G. FERRETTI

EYPS ORGANIZING COMMITTEE 
N. ULLRICH (Germany) B. OYMAK (Turkey) C. POGGESI (Italy), M. HECKER (Germany) 

LOCAL ORGANIZING COMMITTEE 
E. FABBRI (chair), P. FATTORI (co-chair), G. AICARDI (co-chair), R. AMICI (co-chair), 

S.  BASTIANINI, C. BERTEOTTI, A. BOSCO, R. BREVEGLIERI, M. CERRI, S. FRANZELLITTI, 
M. GAMBERINI, S. GUIDI, B. MONTI, M. RAFFI, A. SILVANI, E. SPISNI, G. ZOCCOLI 

INTERNATIONAL SCIENTIFIC COMMITTEE 
Society Representatives 

FEPS: M. HECKER, B. YILMAZ, W. LOUCH, S. WRAY 
SIF (Italy): C. POGGESI, M. MARINO, A. COLANTUONI 

Austria: M. SLAK RUPNIK, M. GEIGER 
Croatia: I. MRAKOVCIC-SUTIC, I. DRENHANCEVIC 

Czech Republic: J. POKORNÝ, Z. ČERVINKOVÁ, 
France: L. PÉNICAUD, G. LEFTHERIOTIS 

Slovakia: A. CALKOVSKA, O. PECHANOVA 
Slovenia: N. VARDJAN, H.H. CHOWDHURY 

Spain: E. MARTÍNEZ DE VICTORIA MUÑOZ, V. MARTÍNEZ PEREA 
Switzerland: Z. YANG, N. DEMAUREX 

Turkey: E. AGAR 
Local Representatives 

E. FABBRI, P. FATTORI, G. AICARDI, R. AMICI 

 
 
Editing of the Abstract Book Marco Capolupo, Silvia Franzellitti, and Gunaalan Kuddithamby (University of Bologna) 

  
 



82 

 

Svorcjr P, Jarkulis V, Skrda D, Michalcak T, Kmet S, 
Marko A 

Dep. of Physiology and Pathophysiology, Faculty of Medicine, 
University of Ostrava, Czech Republic 

Aim was to evaluate the influence of long exposure of 
dark on heart rate variability (HRV) in young people. 
This method is currently used in psychology with an 
improvement of mental health in people under constant 
stress. So far, no evidence of changes in autonomic 
nervous system function were measured after a long 
term stay in the dark. 29 students (19 to 26 years) were 
placed into a room with max. darkness for 96 h. The 
room met all the requirements for stay, (quiet, socially 
isolated place). The participants received food and 
drinks without using of any device emitting light or 
showing the actual time. Orthostatic test was used for 
measuring power LF, HF and LF/HF ratio. The first 
measurement was performed the day before starting 
the therapy, next measurement was taken 30 minutes 
after completing the session, followed by two more 
measurements in the fourth and the seventh day after 
exiting the chamber. The power HF showed a 
significant change between the first and the second 
measurement (increasing activity of HF) in the 
horizontal position (p ≤ 0,05), with a similar trend 
observed during consecutive measurements. The 
LF/HF ratio pointed non-significantly to a modulatory 
influence of sympathetic and parasympathetic nervous 
system during the test. 96 h. of therapy and subsequent 
time disorientation likely influenced the 
parasympathetic nervous system regulation after 
completing the therapy. This discovery was further 
supported by a lowered heart rate which can also affect 
cardiovascular system.  
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Loopomics: explaining the complexity of life by 
conjugating physiology and control theory 

Burlando B1,2, Martinoia S3,2, Massobrio P3, Palmero 
S1, Blanchini F4, Giordano G5 

1Dept. of Pharmacy, University of Genova, Italy; 2Biophysics 
Institute, National Research Council, Genova, Italy; 3Dept. of 
Informatics, Bioengineering, Robotics and Systems 
Engineering, University of 

Genova, Italy; 4Dept. of Mathematics, Computer Science and 
Physics, University of Udine, Italy; 5Delft Center for Systems 
and Control, Delft University of Technology, Netherlands 

The human body consists of about 3.7´1013 cells, while 
a rough average of 109 chemical reactions per second 
occur inside each cell, yielding a total of about 1022 per 
second. The huge complexity of this system, and the 
lack of a synthetic theory, inevitably affect the 

possibility of explaining events and processes, thus 
setting limits e.g. to the understanding and 
management of recalcitrant diseases like allergies, 
autoimmune and metabolic syndromes, cardiovascular 
disorders, neurodegenerative processes, and cancer. 
Life sciences principally model the body’s functioning 
by using open chains (i.e. open loops), but the body is 
a self-sustained system maintaining steady state, 
meaning that its processes must be conversely 
regulated by closed loops. Loop dynamics can lead to 
stable equilibrium points, such as the regulation of body 
temperature and blood pressure, or give rise to 
sustained oscillations, like hormone fluctuations, 
pacemaker activities, and neural oscillatory activity. We 
considered endocrine and neural networks from 
literature data and experimental recordings, and then 
modeled them in terms of functional agents (loop 
nodes) and their interactions (loop arcs), allowing us to 
investigate loop dynamics at different scales. We 
performed a structural analysis of the resulting dynamic 
loop network, described in terms of an ordinary-
differential-equation model, and of the associated 
interaction matrix. Our analysis revealed the presence 
of candidate oscillators, each admitting a single 
equilibrium point that can either be stable or give rise to 
oscillatory instability. Such a result could represent a 
recurrent motif of loop arrangements, both within and 
among cells and organs, possibly leading to a general 
paradigm with direct repercussions on medicine and 
health care. 
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DSS-induced colitis generates chronic visceral 
hypersensitivity in rats 

López-Estévez S, Martínez V 

Department of Cell Biology, Physiology and Immunology; 
Neuroscience Institute, Universitat Autònoma de Barcelona, 
Spain 

Visceral hypersensitivity is a key component of 
functional gastrointestinal disorders in humans. This 
characteristic has been difficult to mimic in animal 
models. We assessed the validity of dextran sulfate 
sodium (DSS)-induced colitis in the development of 
long-term colonic hypersensitivity in rats and the 
potential mechanisms involved. Adult, female SD rats 
were used (n=23). Colitis was induced by exposure to 
a 5% solution of DSS during a 7-day period (day 0-7). 
Colonic sensitivity was assessed by determining pain-
related visceromotor responses to isobaric colorectal 
distension (CRD; 12 pulses at 80 mmHg/30 s duration, 
5 min interval between pulses). Colonic sensitivity was 
assessed before (day 0) and after colitis induction 
(days 17-35; every 3-4 days). Changes in the 
expression of immune and nociceptive markers (RT-


