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PREFACE

Dear Friends and Colleagues,

This abstract book published as a supplement of the Journal of Physiology and Pharmacology includes
program, schedule and abstracts presented at the 28th Congress of the Polish Physiological Society, September
15 -17, 2021. The Congress is organized by the local Organizing Committee at Medical University of Gdansk
and University of Gdansk on behalf of the Council of the Polish Physiological Society and Polish Academy
of Sciences. Due to COVID-19 pandemic the Congress is held for the first time in a virtual format. 

Since 1937, the meetings of the Polish Physiological Society have become a recognized forum for the
presentation of achievements, new scientific and creative concepts, discussions related to the functioning of
human and animal body. The scientific program of the 28th Congress of the Polish Physiological Society
consists of the plenary state of art lectures by invited top experts,  short lectures based on original research
studies and e-poster presentations. 

Fifteen thematic sessions cover most fields of modern physiology and pathophysiology, from the single
molecule level to the whole organism regulatory interactions. The Congress features over 250 lectures and
presentations by more than 750 Authors representing 32 countries from five continents.

We would like to thank all Authors for sharing their scientific knowledge and passion,  the Scientific
Committee of the Congress and the Reviewers for the invaluable feedback they provided in a short time as
well as the editorial staff of the Journal Physiology and Pharmacology. 

                                                                            Best regards,

                                                                            GUEST EDITORS: 
                                                                            Tomasz Wierzba, Pawel Musial, Stanislaw Zajaczkowski
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28th CONGRESS OF THE POLISH PHYSIOLOGICAL SOCIETY
CONGRESS PROGRAMME

Wednesday (September 15, 2021)
     9:00 – 9:45 (virtual stream A)  Opening ceremony

   9:45 – 10:30 (virtual stream A)  Opening lecture – SYMPATHETIC OVERACTIVITY AND CARDIOVASCULAR
DISEASE – THE ISSUE IS MORE COMPLEX THAN WE THOUGHT
RANSCRIPTOMIC STUDIES FOR MALE INFERTILITY DIAGNOSIS 
AND THERAPY MONITORING.
Prof. Krzysztof Narkiewicz 
(Department of Hypertension and Diabetology, Medical University of Gdansk, Poland).

 10:30 – 11:55 (virtual stream A)   Session I – open lectures and oral presentations 
MUSCLE FUNCTION/ MUSCLE EXERCISE 

 10:50 – 13:20 (virtual stream B)   Session XII – open lectures and oral presentations 
GASTROINTESTINAL AND LIVER PHYSIOLOGY AND PATHOPHYSIOLOGY, 
PANCREAS AND LIVER. 

 12:15 – 15:10 (virtual stream A)   Session IV – open lectures and oral presentations 
FATIGUE. ADAPTATION TO ENVIRONMENT. THERMOREGULATION 

 13:20 – 14:05 (virtual stream B)   Special session I (AnimaLab) 
PHYSIOLOGY COMPLEXITY AND ITS TECHNOLOGY. EXAMPLES FROM
MOTOR FUNCTION TO CIRCADIAN RHYTHMS BY UGO BASILE, ITALY.

 14:15 – 17:45 (virtual stream B)   Session IX – open lectures and oral presentations 
NEW INSIGHTS INTO CELLULAR FUNCTIONS

 15:30 – 17:50 (virtual stream A)   Session III – open lectures and oral presentations 
BIOLOGICAL RHYTHMS. SLEEP

Thursday (September 16, 2021)
     9:00 – 9:40 (virtual stream C)   Special session II (AnimaLab) 

HEART RATE VARIABILITY, TIME DOMAIN AND FREQUENCY DOMAIN
ANALYSIS

   9:00 – 10:10 (virtual stream A)   Session VIII – open lectures and oral presentations 
ENDOCRINE REGULATIONS. CONTROL OF BODY WEIGHT

   9:00 – 13:25 (virtual stream B)   Session XI – open lectures and oral presentations 
PHYSIOLOGY OF REPRODUCTION

   9:10 – 10:05 (virtual stream D)   Session I – interactive poster presentation 
MUSCLE FUNCTION/ MUSCLE EXERCISE

   9:45 – 11:20 (virtual stream C)   Session VI – interactive poster presentations Part I
HEART. CARDIOVASCULAR AND RESPIRATORY REGULATION

 10:05 – 10:55 (virtual stream D)   Session IV – interactive poster presentations 
FATIGUE. ADAPTATION TO ENVIRONMENT. THERMOREGULATION

 10:15 – 11:20 (virtual stream A)   Session XV – open lectures and oral presentations 
MISCELLANEA 

 11:00 – 13:55 (virtual stream D)   Session II – interactive poster presentations 
CENTRAL NERVOUS SYSTEM. NEUROPHYSIOLOGY. 
PLASTICITY OF NEURAL FUNCTION 
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 11:30 – 12:15 (virtual stream C)   Session VIII – interactive poster presentations 
ENDOCRINE REGULATIONS. CONTROL OF BODY WEIGHT

 11:30 – 16:15 (virtual stream A)   Session VI – open lectures and oral presentations 
HEART. CARDIOVASCULAR AND RESPIRATORY REGULATION

 12:25 – 13:00 (virtual stream C)   Session III – interactive poster presentation 
BIOLOGICAL RHYTHMS. SLEEP 

 13:30 – 15:25 (virtual stream C)   Session XI – interactive poster presentations 
PHYSIOLOGY OF REPRODUCTION 

 13:30 – 13:55 (virtual stream B)   Special session III (AnimaLab) 
THE USE OF SMALL ANIMAL TELEMETRY IN PHYSIOLOGY

 13:55 – 14:15 (virtual stream B)   Special session IV (AnimaLab) 
NEW APPROACHES TO TEACHING PHYSIOLOGY

 14:00 – 15:30 (virtual stream D)   Session XII – interactive poster presentations 
GASTROINTESTINAL AND LIVER PHYSIOLOGY AND PATHOPHYSIOLOGY,
PANCREAS AND LIVER

 14:20 – 18:05 (virtual stream B)   Session II – open lectures and oral presentations 
CENTRAL NERVOUS SYSTEM. NEUROPHYSIOLOGY. 
PLASTICITY OF NEURAL FUNCTION

 15:30 – 16:10 (virtual stream D)   Session IX – interactive poster presentations 
NEW INSIGHTS INTO CELLULAR FUNCTIONS

 15:30 – 16:25 (virtual stream C)   Session VII – interactive poster presentations 
FUNCTIONS OF BLOOD. HEMOSTASIS

 16:30 – 18:00 (virtual stream A)   Session VII – open lectures and oral presentations 
FUNCTIONS OF BLOOD. HEMOSTASIS

 16:30 – 17:30 (virtual stream C)   Session VI – interactive poster presentations Part II 
HEART. CARDIOVASCULAR AND RESPIRATORY REGULATION

Friday (September 17, 2021)
   9:00 – 10:45 (virtual stream A)  Session XIV – open lectures and oral presentations 

PHYSIOLOGY MEETS ENGINEERING

   9:00 – 11:30 (virtual stream B)   Session XIII – open lectures and oral presentations 
MULTI-OMICS PROSPECTIVES IN PHYSIOLOGY

 10:00 – 10:45 (virtual stream C)  Session V – interactive poster presentations 
BODY FLUID HOMEOSTASIS. RENAL FUNCTIONS

 10:45 – 11:05 (virtual stream C)  Session X – interactive poster presentations 
AGING

 11:10 – 13:55 (virtual stream A)  Session X – open lectures and oral presentations 
AGING

 11:05 – 11:55 (virtual stream C)  Session XIV – interactive poster presentations 
PHYSIOLOGY MEETS ENGINEERING

 11:45 – 13:35 (virtual stream B)   Session V – oral presentations 
BODY FLUID HOMEOSTASIS. RENAL FUNCTIONS

 12:00 – 13:05 (virtual stream C)   Session XV – interactive poster presentations 
MISCELLANEA

                               14:00 – 14:30  Closing ceremony

Shaded area – interactive poster sessions
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OPENING SESSION 

Wednesday (September 15, 2021; 9:00 – 10:30) 

Chair:

Prof. STANISLAW OKRASA 
President of the Polish Physiological Society 

University of Warmia and Mazury in Olsztyn, Olsztyn, Poland 

Assoc. Prof. TOMASZ H .WIERZBA 
Department of Physiology, Medical University of Gdansk, Poland 
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SESSION II

Central nervous system
neurophysiology

plastiCity of neural funCtion

thursday (september 16, 2021; 11:00 – 13:55)
thursday (september 16, 2021; 14:20 – 18:05)

Chair:

prof. Joanna leWin-KoWaliK,
Department of physiology, medical university of silesia, Katowice, poland

Dr. hab. aDrian smeDoWsKi
Department of physiology, medical university of silesia, Katowice, poland



DetaileD session ii sCheDule

Opening lectures (thursday, september 16; 14:20 – 16:50; virtual stream B)
s2.l1 eleCtriCal Coupling of optiC nerve aXons - a novel moDel of gap JunCtions’

involvement in optiC nerve funCtion. A. Smedowski (Department of physiology, faculty of medical
sciences in Katowice, medical university of silesia, Katowice, poland).

s2.l2 BetWeen retina anD Brain: pattern eleCtroretinography. D. Pojda-Wilczek1, K. Gibinski2
(1Department of ophthalmology, faculty of medical sciences in Katowice, poland, 2university Clinical Centre, medical
university of silesia in Katowice, poland).

s2.l3 the role of human antigen r (hur)/aBnormal visual system-liKe 1 (elavl1) in age-
relateD oCular pathologies – upDating the puZZle. M. Amadio (Department of Drug sciences,
section of pharmacology, university of pavia, pavia, italy).

s2.l4 neurovasCular Cross-talK in retinal Diseases – moDels of DiaBetiC retinopathy.
M. Pietrucha-Dutczak (Department of physiology, faculty of medical sciences in Katowice, medical university of
silesia, Katowice, poland).

s2.l5 Can We regulate perineuronal nets after spinal CorD inJury? an insight from gene,
protein eXpression anD Wfa laBeling. M. Skup, K. Grycz, A. Glowacka, B. Ji, O. Gajewska-Wozniak
(group of restorative neurobiology, nencki institute of experimental Biology pas, Warszaw, poland).

Oral presentations (thursday, september 16; 16:55 – 18:05; virtual stream B)
s2.l6 meChanisms of oXiDative stress in the rat heart in a rotenone moDel of parKinson’s

Disease. O. Gonchar, O. Klymenko, T. Drevytska, V. Nosar, L. Bratus, I. Mankovska (Bogomoletz institute of
physiology, national academy of science of ukraine, Kiev, ukraine).

s2.l7 influenCe of Bone marroW-DeriveD mesenChymal stem Cell therapy on CCl2, CCl19 anD
CCl20 levels in minimally ConsCious state patients. W. Czelejewska, E. Sinderewicz,
W. Maksymowicz, K. Jezierska-Wozniak (Department of neurosurgery, laboratory of regenerative medicine, school
of medicine, Collegium medicum, university of Warmia and mazury in olsztyn, olsztyn, poland).

s2.l8 Drosophila Brain reWarD system anD possiBle ConseQuenCes for unDerstanDing the
human pleasure. J. Dvoracek1,3, D. Kodrik1,2 (1university of south Bohemia, Ceske Budejovice, Czech republic,
2institute of entomology, Biology Centre, Cas, Ceske Budejovice, Czech republic; 3psychiatric hospital Cerveny Dvur,
Czech republic).

s2.l9 phyChophysiologiCal, hormonal, anD reCeptor Correlations of genDer anD inDiviDual
DifferenCes in pain sensation. I. Kvachadze1, M. Apkhazava1, M. Tsagareli1,2 (1tbilisi state medical
university, tbilisi, georgia; 2Beritashvili Center for experimental Biomedicine, tbilisi, georgia).

Session summary

Poster session (thursday, september 16; 11:00 – 13:55; virtual stream D, interactive)
s2.p1 a neW looK at the eXistenCe of the interaCtion of the amygDala With the visual

system. K.H. Miryusifova1, A. Allahverdiyeva1, N. Huseynova1, E. Panachova1 (institute of physiology, Baku,
azerbaijan).

s2.p2 inhiBition or stimulation of shell nuCleus aCCumBens Changes intravesiCal pressure
anD CarDiovasCular parameters in Wistar rats. R. De Carvalho1, B. Antonio1, N. Dsouki1, B. Do
Vale1, P. Aronsson2, L. De Luca Jr3., M. Sato1 (1Department of morphology and physiology, Centro universitario
fmaBC, santo andre, sp, Brazil, 2Department of pharmacology, institute of neuroscience and physiology, sahlgrenska
academy, university of gothenburg, gothenburg, sweden, 3Department of pathology and physiology, Dentistry school,
sao paulo state university (unesp), araraquara, sp, Brazil).

s2.p3 BiDireCtional effeCt of the eXtremely loW-freQuenCy eleCtromagnetiC fielD (50 hZ) on
BDnf level. A. Klimek, H. Kletkiewicz, A. Siejka, M. Klimiuk, J. Maliszewska, M. Jankowska, A. Nowakowska,
J. Wyszkowska, M. Stankiewicz, J. Rogalska (Department of animal physiology and neurobiology, faculty of
Biological and veterinary sciences, nicolaus Copernicus university in torun, poland).

s2.p4 early-life stress affeCts peripheral anD Brain response to immune Challenge in
female rats. A. Solarz, I. Majcher-Maslanka, J. Kryst, A. Chocyk (maj institute of pharmacology, polish
academy of sciences, Department of pharmacology, laboratory of pharmacology and Brain Biostructure, Krakow,
poland).

s2.p5 Comparative analysis of the influenCe of epiphysis anD supraChiasmatiC nuCleus of
hypothalamus on vision funCtion. U. Hashimova, E. Panahova, X. Miryusifova, A. Alahverdiyeva,
N. Huseynova (institute of physiology named after a.i. garayev of anas, Baku, azerbaijan).

s2.p6 Confirmation of the influenCe of amigDala on the funCtions of the visual analyZer
struCtures in amigDalar epilepsy. A. Alahverdiyeva, U. Hashimova, E. Panahova, X. Miryusifova,
N. Huseynova (institute of physiology named after a.i. garayev of anas, Baku, azerbaijan).

s2.p7 the aCtivateD miCroglia in hipoCCampus as a CharaCteristiC of streptoZotoCin inDuCeD
moDel of alZheimer Disease in rats. J. Dunacka, G. Swiatek, I. Majkutewicz, P. Matulewicz,
B. Grembecka, W. Glac, D. Wrona (Department of animal and human physiology, university of gdansk, faculty of
Biology, gdansk, poland).

20



s2.p8 effeCt of serotonin, aDrenaline anD Dopamine on the funCtion of the visual system
struCtures. N. Huseynova, U. Hashimova, E. Panahova, X. Miryusifova, A. Alahverdiyeva (institute of
physiology of anas a.i. garayeva, Baku, azerbaijan).

s2.p9 influenCe of Caffeine on the gene eXpression of proinflammatory CytoKines anD their
reCeptors in the hypothalamiC-pituitary unit. M. Wojcik1, M. Tomczyk1, J. Bochenek1,
D. Tomaszewska-Zaremba1, A. Antushevich1, A. Krawczynska, A. Herman2, A.P. Herman1 (1the Kielanowski
institute of animal physiology and nutrition polish academy of sciences, poland, 2faculty of health sciences, Warsaw
school of engineering and health, Warsaw, poland).

s2.p10 the CB1 reCeptor antagonist reDuCes the pressor response of angiotensin ii anD
angiotensin 1-7 inJeCteD into paraventriCular nuCleus of the hypothalamus (pvn) in
ConsCious normotensive anD hypertensive rats. K. Minczuk, B. Malinowska (medical university of
Bialystok, Bialystok, poland).

s2.p11 the effeCt of niaCin, vitamin B3, on the b-amyloiD-assoCiateD proCess of
neuroDegeneration. A. Litwiniuk1, M. Kalisz1, L. Martynska1, M. Chmielowska1, A. Domanska1,2, W. Bik1

(1Department of neuroendocrinology, Centre of postgraduate medical education, Warsaw, poland, 2Department of
physiological sciences, Warsaw university of life sciences (sggW), Warsaw, poland).

s2.p12 sWim training ameliorates oXiDative stress in the spinal CorD of als miCe. K.P. Dzik1,
D.J. Flis1,2, Z.K. Bytowska2, M.J. Karnia1, W. Ziolkowski2, J.J. Kaczor1 (1gdansk university of physical education
and sport, gdansk, poland, 2medical university of gdansk, gdansk, poland).

s2.p13 the effeCt of BenZo[a]pyrene on oXiDative stress in ChiCKen emBryos Brain. R. Muchacka,
L. Kolodziejczyk, G. Formicki, A. Gren (institute of Biology, pedagogical university of Krakow, Krakow, poland).

s2.p14 neurophysiologiCal stuDy of DisorDer anD reCovery of spatial memory in an
eXperimental moDel of alZheimer’s Disease. E. Panakhova, U. Hashimova, K. Javadova,
I. Galandarli, Kh. Miryusifova (institute of physiology, Baku, azerbaijan).

s2.p15 effeCt of Dimethyl fumarate on DisorDers of the olfaCtory BulB neurogenesis in the
streptoZotoCin-inDuCeD rat moDel of alZheimer’s Disease. E. Kurowska, I. Majkutewicz,
J. Rucinski, D. Myslinska, K. Sawicka, N. Piekarczyk (university of gdansk, Department of animal and human
physiology, gdansk, poland).

s2.p16 effeCt of preBiotiCs supplementation on soCial Behaviour anD plasma tumor neCrosis
faCtor-a level DisturBanCes in high- anD loW-responDers rats With Central amygDala
hyperaCtivation. J. Rucinski, E. Kurowska, N. Piekarczyk, D. Myslinska, I. Majkutewicz (university of
gdansk, Department of animal and human physiology, gdansk, poland).

s2.p17 improveD motor funCtion as a result of the influenCe of minoCyCline on motor CorteX
neurons in CortiCal moDel of photothromBotiC isChemiC stroKe in rats. K. Pawletko1,
A. Grajoszek1,2, H. Jedrzejowska-Szypulka1 (1Department of physiology, school of medicine in Katowice, medical
university of silesia, Katowice, poland, 2Department of experimental medicine medical university of silesia, Katowice,
poland).

s2.p18 Changes in the responsiveness of the rat DorsomeDial hypothalamus to Different
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arChiteCture of a funCtional system of the sagittal
BalanCe maintaining

a. gonCharova

Kharkiv national medical university, Kharkiv, ukraine

Body balance is required for a static position and locomotor function. its maintaining means alignment of the different levels
structures of the body in space with respect to each other for organizing the skeleton geometry and locomotor apparatus structure
so as to ensure their correspondence to gravity. in the form of mechanical stress this environmental factor affects the processes of
adaptive remodeling of bone tissue, and a number of other structures with it. the state of the bone tissue is even considered as a
reflection of the effects of gravity on the body in the evolution. the balance of the body in space can be characterized by such an
integrative indicator as the sagittal balance of the spine - the vertical alignment of the trunk above the pelvis. its quantitative
characteristic is the horizontal distance between the centers of the body of the 7th cervical vertebra (C7) and the posterosuperior
border of the sacrum on lateral radiographs of the spine in full growth. to understand the mechanisms of maintaining the sagittal
balance within physiological borders, it is important to consider it within the p.K. anokhin’s concept of functional system. in this
case, the sagittal balance should take a central place forming the functional system, being the final adaptive result of functioning,
that is, one of the parameters of homeostasis, for the maintenance of which all functional systems of the body are formed. in the
architecture of such a functional system, it is necessary to distinguish functional blocks - structures that interact with each other to
maintain this parameter and perform a certain role, for further multilateral study of such systems. the receptors that determine
homeostasis parameter (sagittal balance) deviations and trigger the functional system are vestibuloreceptors, proprioceptors, and
the visual sensory system. in the physiological center, which includes a number of central nervous system structures, the resulting
afferentation is integrated in the creation of motor programs. at each current moment, there are changes in the state of the body’s
executive structures involved in maintaining the sagittal balance. such efferent structures are not only skeletal and muscle
macrostructures, but also elements of bone microarchitecture. they undergo changes in a shorter time interval during remodeling,
ensuring the body adaptation with the external environment at higher levels of interaction. Consideration of the structures involved
in maintaining the sagittal balance from this point of view will allow us to determine the possible causes of its displacement and
methods of its correction.

address for correspondence: a. goncharova (alivaligon@gmail.com)

effeCt of proCaine BloCKaDe of the ventral tegmental area 
on theta rhythm inDuCeD By pharmaCologiCal aCtivation 

of the peDunCulopontine nuCleus

a. piWKa, J. orZel-grygleWsKa, a. WalCZeK

university of gdansk, Department of animal and human physiology, gdansk, poland

the ventral tegmental area (vta) and the pedunculopontine nucleus (ppn) are structures that have important influence on the
induction and regulation of hippocampal theta rhythm, which plays a key role in important processes such as memory and rem
sleep. ppn is one of the initial structures of an extensive theta rhythm induction network, additionally - one of the nuclei that sends
cholinergic projections to the vta. recent studies has also shown that vta stimulation is accompanied by the theta rhythm in the
hippocampus. however, the functional relationships between these structures and hippocampal theta rhythm is still not fully
understood. the aim of the experiment was to investigate the effect of pharmacological cholinergic activation (carbachol) of ppn
and inactivation (procaine) of vta on the formation and regulation of hippocampal theta rhythm. the surgery was performed under
urethane anesthesia (maintained at such a level that theta rhythm does not appear spontaneously). rats were implanted with the use
of stereotaxic frame with bilateral hippocampal recording electrodes and bilaterally with standard pedestal guides for infusions to
the vta and ppn. local field potential (lfp) was recorded from the hippocampal electrodes during the whole experiment with the
use of spike-2 softwere. total power in the hippocampal signal was analyzed. theta and delta bands peak power (pmax) was
extracted. pmax value in the theta frequency band (3–4 hz and 4–5 hz) temporarily decreased after intra-vta injection of procaine
during carbachol - induced theta episode in comparison to control group. pmax value in the delta frequency band (1–2 hz and 2–3
hz) temporarily increased after intra-vta injection of procaine during carbachol-induced theta episode in comparison to control
group. in control group - water injection to vta during carbachol - induced theta rhythm episode had no effect in the signal power
(pmax) in both theta and delta bands. the results suggest that the vta probably might be a part of the broad network involved in
theta rhythm induction.
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