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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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Gdansk, Poland).

EFFECT OF KETOGENIC DIET ON NEURODEVELOPMENTAL REFLEXES. W. Kosiek, Z. Rauk, Z. Setkowicz-
Janeczko (Jagiellonian University, Krakow, Poland).

ARCHITECTURE OF A FUNCTIONAL SYSTEM OF THE SAGITTAL BALANCE MAINTAINING. A. Goncharova
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S2.P22

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 7 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.
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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 thythm. 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 (P.,) was
extracted. P, 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. P, 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
(P 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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