
Mission of the Institute / Introduction 

Since its establishment, the Institute of Normal 
and Pathological Physiology, Slovak Academy of 
Sciences has been continually focused on 
investigation of 

 

- cardiovascular system 
 

- nervous system 
 

under both normal, and pathological conditions.  

 
Over the last three decades – from the discovery  
of the physiological function of nitric oxide, the 
research has been oriented towards molecular 
mechanisms of  
 

nitric oxide signaling and its role at the 
systemic level.  



Mission of the Institute / Laboratory of Neuro-Cardiovascular Interactions 
  
  

The assessment period can be 

characterised by:  

 

- development of a new myocardial 

infarction model  

- study of new mechanisms leading to 

cardiovascular protection 

- preparation, analysis, and monitoring 

of active antihypertensive and 

antilipidemic agents bound to various 

polymeric nanoparticles 

- analysis, from a transdisciplinary point 

of view, of magnesium 

nanocomposites for biodegradable 

medical implants  



Mission of the Institute / Laboratory of Neuro-Cardiovascular Interactions 
  
  



Mission of the Institute / Lab. of Neurohumoral Regulation of Hemodynamics 
 
  

The assessment period can be 

characterised by: 

 

determination of the sex- and age-

dependent impact of chronic social 

stress produced by crowding on 

endothelial function and oxidative load 

of rats with various genetic 

predispositions to hypertension.  



Mission of the Institute / Lab. of Neurohumoral Regulation of Hemodynamics 
  
  



Mission of the Institute / Laboratory of Vascular Disorders Etiopathogenesis 
 
  

The assessment period can be 

characterised by: 

 

- study of new signal pathways 

triggered by NO alone, and by 

mutual interaction of NO with 

hydrogen sulfide (H2S) 

- study of paracrine vasoactive 

functions of perivascular adipose 

tissue 

- analysis of vasoactivity of human 

arteries under different conditions, 

and exploring correlations between 

findings from humans and animal 

models  



Mission of the Institute / Laboratory of Vascular Disorders Etiopathogenesis 
 
  



Mission of the Institute / Laboratory of Cognitive Neuroscience 
 
  

The assessment period can be 

characterised by: 

 

by the use of human 

electrophysiological methods in the 

study of visual-spatial and sensorimotor 

brain processing, as well as in the neural 

mechanisms of social cognition. The 

laboratory began research in 

endophenotypes of mental disorders by 

combining methods of behavioural 

genetics and animal models of human 

psychopathology.  

Sensorimotor beta EEG oscilation are 

modulated more strongly when we 

see racial ingroup members in pain 



Mission of the Institute / Laboratory of Cognitive Neuroscience 



Mission of the Institute / Laboratory of Motor Control 
 
  

The assessment period can be characterised by  

 

- development of a new method using sensory 

biofeedback for balance improvement 

- study of sensory/brain stimulation to enhance 

postural performance in healthy elderly humans 

and patients with neurological movement 

disorders 

- analyses of postural mechanisms and kinematics 

during step initiation in obese subjects and in 

healthy aging subjects  



Mission of the Institute / Laboratory of Motor Control 



Mission of the Institute / Important Numbers 

Average impact factor 
 

2.5          2.9 
 
Citations 
 

296         494 



Mission of the Institute / Networking / International Projects  
  

COST projects:  
COST BM-1005 - Gasotransmitters: from basic science to therapeutic applications  
COST BM-1203 - The European Network on Oxidative Stress and Redox Biology Research  
 
The SAS-Taiwan programme: SAS-NSC JRP 2010/01, Study of interactions between reactive oxygen species and 
nitric oxide in search for novel mechanisms of hypertension, project leader: Ima Dovinová 
 
The SAS-CONICET (Argentina) programme: Metabolic syndrome: inflammation in hypertension and the effect of 
polyphenols, project leader: Oľga Pecháňová 
 
The SAS-TUBITAK (Turkey) programme: Magnesium Nanocomposites for Biodegradable Medical Implants, 
project leader: Oľga Pecháňová 
 
EU Commission - DG SANCO, European Network for Workplace Health Promotion (ENWHP): Promoting healthy 
work for employees with chronic illness - public health and work (EAHC No 20101208), coordinator at INPP SAS: 
Fedor Jagla 
 
Joint laboratories and cooperation agreements:  
Charité – Universitätsmedizin in Berlin, Germany 
Faculty of Medical Sciences at University of Kragujevac, Serbia 
Faculty of Psychology at University of Vienna in Austria 
Balance Disorders Laboratory in the Department of Neurology, School of Medicine at Oregon Health and Science 
University, Portland, USA.  
 
 

 
 
 



Mission of the Institute / Networking / National Projects  
  Centre of Excellence for Examination of Regulatory Role of Nitric Oxide in Civilisation Diseases (NOREG) 

 
Ministry of Health projects  
-  Signal pathway of nitric oxide and hydrogen sulfide, its disturbances and participation in development of  
   hypertension and atherosclerosis, No: 2012/51-SAV-1 
-  The influence of variability of NOS1 and DAT1 genes on sensorimotor gating in humans: the implications for  
    the pathophysiology of schizophrenia, No: 2012/52-SAV-2 
 
Slovak Society of Cardiology projects 
- Effect of aging on the endothelial function in experimental hypertension, No: SKS2015 grant 
- Cardiovascular effects of nanoencapsulated simvastatin and CoQ10 in experimental hyperlipidemia, No: SKS2015 
 
Slovak psychiatric society project  
The effect of variability in NOS-1 gene on sensorimotor gating: implications for pathophysiology of schizophrenia 
 
National Programme for Prevention of Cardiovascular Diseases 
Healthy heart for Slovakia 
 
 Structural Funds 
-  Centre of Excellence for Research and Development of Constructive Composite Materials II (CEKOMAT II) - 
   Number of project: ITMS NFP26240120006, Duration of the project: 1.1.2011 - 31.12.2014 
-  BIOMED PARK - Number of project: ITMS 26240220087, Duration of the project: 1.1.2013 - 31.12.2015 

 
APVV Projects: 4 projects coordinated by the Institute + 4 projects with the Institute participation  
VEGA Projects: 20 projects coordinated by the Institute + 5 projects with the Institute participation  



Mission of the Institute / Networking/ International Conferences 
  

2012:  
ENDOTHELIUM IN DISEASED STATES under the framework of the “Joint FEPS and Spanish Physiological Society   Scientific 
Congress,” in Santiago de Compostela, Spain with chairperson Iveta Bernátová 
 
C.I.A.N.S. CONFERENCE 2012, Congress Centre of the SAS, Stará Lesná with chairman Fedor Jagla  
 
LIFESTYLE AND RISK FACTORS IN DISEASES OF CIVILISATION, Congress Centre of the SAS, Stará Lesná, chair: Oľga Pecháňová 
2013:  
EXPLORING THE BIOLOGICAL MECHANISMS OF DECISION MAKING BY BRAIN STIMULATION within the 55th Conference of 
Experimental Psychologists TeaP 2013 with chairs Jürgen Pripfl (University of Vienna) and Igor Riečanský 
 
COST SYMPOSIUM 2013,  Congress Centre  of the SAS, Smolenice with chairperson Oľga Pecháňová  
 
Bilateral Slovak – Czech symposium MODULATION OF VASCULAR WALL FUNCTION AS A THERAPEUTIC TARGET IN 
HYPERTENSION, Bratislava with chairperson Iveta Bernátová 
  
NEUROTRANSMITTERS AND THEIR ROLE – an invited international symposium within the XIIIth Psychopharmacological 
Symposium, Congress Centre of the SAS, Smolenice with chairman Igor Riečanský.  
2014:  
RENIN INHIBITOR–ALISKIREN: PRESENT KNOWLEDGE PROMISING FOR FUTURE within the 7th International Congress of 
Pathophysiology of the ISP, Rabat, Morocco with chairperson Oľga Pecháňová 
 
JOINT MEETINGS OF THE 8th SYMPOSIUM NITRIC OXIDE AND 2ND SYMPOSIUM GENETIC AND ENVIRONMENTAL FACTORS 
IN HYPERTENSION, Croatia, Vrsar with chairperson Iveta Bernátová 
2015:  
THE 7th INTERNATIONAL POSTURE SYMPOSIUM: POSTURE AND GAIT IN RESEARCH, CLINIC AND SPORT, Congress Centre of 
the SAS, Smolenice Castle with chairpersons: František Hlavačka and Jana Lobotková 
 



Mission of the Institute / Among the Leaders  
  

COST – management committee member 
 
European Council for Cardiovascular research, ECCR – members of executive 
committee 
 
International Society for Physiology, ISP – president elect    
 
Collegium Internationale Activitatis Nervosae Superioris, CIANS – president  
 
European Commission, DG Research & Innovation – evaluator 
 
European Academy for Science and Art – elected member 
 
Scientific Program Committee members – (IACS, FEPS, SFRBM, ISP, COST, Conference 
of Experimental Psychologists, CIANS, Fapronatura, etc.) 
 
Key note presentations, Visiting professors, Members of editorial boards, Member of 
the Faculty Scientific Boards, Members of working group of the Ministry of Education, 
Science, Research and Sport of the Slovak Republic, Scientific awards, etc. 

 



Mission of the Institute / PhD study  
  

PhD study programmes:  
 
-     Normal and Pathological Physiology in cooperation with the Faculty of Medicine 
-     Animal Physiology in cooperation with the Faculty of Natural Sciences,  
      both of which are part of Comenius University in Bratislava.  
 
Within the PhD programmes INPP SAS has been able to accept PhD students from different 
faculties like Faculty of Natural Sciences, Faculty of Mathematics, Physics and Informatics, 
Faculty of Psychology at Comenius University, University of Veterinary Medicine and Pharmacy 
in Košice,  and others.  
 
INPP SAS also hosted master’s students from the University of Vienna’s Faculty of Psychology,  
 
Fund of Stefan Schwarz - internal funding for two students 
 
In addition to PhD study programmes, INPP SAS is currently hosting Dr. Jasminka Majdandţić, 
previously appointed by the University of Vienna, within the programme SASPRO - Mobility 
Programme of the Slovak Academy of Sciences, which began in May 2015.  
 
INPP SAS 's former PhD students have been also appointed by different foreign universities and  
have excellent results. 

 



Mission of the Institute / Social Impact 
  

Programmes: 

 

National Programme for Prevention of Cardiovascular Disease 

National Programme for Prevention of Overweight and Hypertension, Part Children and 

Juveniles  

Programme Healthy Heart for Slovakia 

 

European network for workplace health promotion - national contact office  

 

Research: 

 

Early detection of motor control disorders was developed.  

Nanoencapsulation for targeting treatment was applied. 

Treatment of cigarette cravings was studied. 

New materials for biomedical applications were analysed. 

Utilisation of markers of cardiovascular diseases for eHealth in cooperation with SWAN, a.s. 

 

 

  



Vision of the Institute / The Aim 
  

Global trends in cardiovascular and neurophysiological research have been 

concentrated on studies elucidating the etiopathogenesis of serious civilisation 

diseases.  

Therefore, the research groups at INPP SAS will continue with their investigations 

of their current research project topics, however, this will be done using new, 

state-of-art techniques and methodological approaches.  
 

Research at INPP SAS is also increasingly shifting towards applied and 

transdisciplinary research, which is reflected by strengthened cooperation with 

institutions primarily focused on applied and clinical research.  



Vision of the Institute / The Strategy 
  

To be excellent: prepare quality articles with the ambition to publish them in the leading journals  

To be international: increase international impact, involvement in EU projects and consortia, and 

create an inspiring platform for PhD students and young scientists from abroad 

To be a team: as a community of scientists, post-doctoral students, PhD and diploma students, 

work together to promote an open, inclusive, diverse, and supportive workplace  

To be integrative: continue in the development of integrative physiology in strong connection with 

molecular biology and modern genomic and proteomic approaches, in order to determine 

molecular mechanisms of diseased states  

To be transdisciplinary: to continue in the first successful transdisciplinary projects to meet the 

applied research objectives 

To be competitive: to develop new research methods, models and approaches that will increase 

INPP SAS’s level of specialisation in the field of integrative physiology. Such specialisation would 

help INPP SAS be more competitive, and make it a more desirable partner for EU projects  

To be open to young people and new trends: in cooperation with the Presidium of the SAS, to 

simplify administration procedures associated with the admission of foreign PhD students and 

post-doctoral students interested in studying at INPP SAS 

To be beneficial for society: based on the current international projects and national cooperation 

with the Ministry of Health of the Slovak Republic and the National Health Information Centre to 

contribute to improving the quality of life 



Infrastructure 
  Biochemical analysis 

 
    Assays for enzyme activity 
    Measurement of NO/ROS production 
    Determination of plasma/serum profile 
    Electrochemical methods 
 
Bioanalysis of DNA, RNA and proteins 
 
     Electrophoretic analysis  
     Western blotting 
     Quantitative PCR analysis of nucleic acids 
     



Infrastructure 
  

Microscopy /Histology / 
Immunohistochemistry 
  
Light microscopy  
Fluorescent microscopy  
Confocal microscopy  
Transmission electron microscopy  
 
Histological preparations  
Immunohistochemistry staining  



Infrastructure 
  

Cardiovascular physiology  
 
Direct measurement of blood pressure, 
heart rate and other biological signals  
 

Equipment for tail-cuff plethysmography  
Analysis of vasoactivity in vitro (multi-
channel vascular organ bath systems and 
Mulvany´s wire myographs)  
 

Electrocardiography for small animals  
 

Langendorff perfusion apparatus  



Infrastructure 
  

Cell culture system 
 
Behavioural analysis in rodents  
 

Equipment for various behavioural 
studies  
Pepulse inhibition and startle reflex 
apparatus  
Any-maze software for analyses of 
animal behaviour  



Infrastructure 
  

Analysis of brain activity  
 
   Electroencephalography  
   Electrooculography  
   Electromyography and measurement of 
   electrodermal activity  
   Equipment for non-invasive transcranial  
   electric stimulation of the brain  
 
Analysis of motor control 
 
   Stabilometric analysis of human posture and 
   movement  
   Optoelectronic camera motion capture  
   system for 3D analysis of human movement  
   Multi-channels wireless electromyography 
   device  
   Biocybernetic approach to data analysis  


