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BENEFITS AND DRAWBACKS OF IN VIVO AND EX VITRO METHODS IN STUDY OF
THE AIRWAY ALLERGIC INFLAMMATION
Losa Ye.K.
Scientific supervisor: Popko S.S., Associate Professor
Department of Histology, Cytology, Embryology
Zaporizhzhia State Medical University

Background. The ultimate goal of the integrated use of methods in vivo, ex vivo, in vitro,
in silico in scientific research is to obtain reliable and sufficient experimental data, reduce the
volume, cost and time of the study through the competent development of the design of the study
and the use of data obtained at each stage.

Materials and methods. We have studied benefits and drawbacks of in vivo methods in
experimental study of the airway allergic inflammatory process.

Results. In vivo methods are classical for experimental comprehensive morphological and
pharmacological reseach and represent studies on various animal species and lines. They make it
possible to obtain reliable and sufficient results that can be successfully extrapolated to the clinic.
There is a large amount of data on morphological, physiological, biochemical and other features of
species and lines of experimental animals, which make it possible to establish the degree of
relevance to humans and predict the results of clinical trials of pharmacological substances.
However, despite the high information content of in vivo studies, a more successful approach to
the development of study design is possible when complemented by the results of in vitro and ex
vivo studies. These methods also make it possible to significantly reduce the number of animals in
the experiment, which is of key importance from the point of view of bioethics. In vivo study
provides volumetric data that is optimal for extrapolation to the clinic. The use of various models
of diseases in animals, as well as the use of genetically modified species, contributes to the
establishment of the mechanisms of pharmacological action, effective doses, the dynamics of the
values of pathology markers during long-term course use, etc. On the other hand, we believe that
the study of individual cellular phenotypes of lung tissue ex vivo is limited, since we cannot
reproduce the complex systemic environment that regulates the onset and progression of the
airway inflammatory process and its effect on the structural components of the lungs achieved
using in vivo methods.

Conclusions. The need to assess changes in the components of the respiratory tract and
lungs during the development of the allergic inflammatory process and against the background of
its correction with pharmaceutical compositions stimulates the development of suitable ex vivo
experimental models for understanding immunological and structural changes and identifying
possible therapeutic targets.

COVID-19 AND THE CARDIOVASCULAR SYSTEM
Lysenko O.K.
Scientific supervisor: doc. Morozova O.V, prof. Belenichev I.F.
Department of pharmacology and medical prescription with course of normal physiology
Zaporizhzha State Medical University

Relevance: In December 2019, an outbreak of pneumonia caused by a novel coronavirus
occurred in Wuhan, Hubei province, and has spread rapidly throughout China, with an ongoing
risk of a pandemic.

The purpose of the study: to analyze current scientific literature and understanding the
damage caused by SARS- CoV-2 to the cardiovascular system and the underlying mechanisms is
of the greatest importance.

The result obtained: Angiotensin- converting enzyme 2 (ACE2) is a membrane bound
aminopeptidase that has a vital role in the cardiovascular and immune systems. ACEZ2 is involved
in heart function and the development of hypertension and diabetes mellitus. In addition, ACE2
has been identified as a functional receptor for coronaviruses, including SARS- CoV and
SARS- CoV-2. SARS- CoV-2 infection is triggered by binding of the spike protein of the virus to
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ACE2, which is highly expressed in the heart and lungs. A 12- year follow- up survey of
25 patients who recovered from SARS- CoV infection found that 68% had hyperlipidaemia,
44% had cardiovascular system abnormalities and 60% had glucose metabolism disorders.
Metabolomics analysis revealed that lipid metabolism was dysregulated in patients with a history
of SARS- CoV infection. In these patients, the serum concentrations of free fatty acids,
lysophosphatidylcholine,  lysophosphatidylethanolamine  and  phosphatidylglycerol — were
significantly increased compared with individuals without a history of SARS- CoV infection.

Conclusions: The mechanism of acute myocardial injury caused by SARS- CoV-2
infection might be related to ACE2. ACE2-related signaling pathways might also have a role in
heart injury. However, the mechanisms by which SARS- CoV infection leads to disorders of lipid
and glucose metabolism are still uncertain. Given that SARS- CoV-2 has a similar structure to
SARS- CoV, this novel virus might also cause chronic damage to the cardiovascular system, and
attention should be given to cardiovascular protection during treatment for COVID-109.

MESOSCALE OPTICAL IMAGING OF BRAIN ACTIVITYAND BRAIN CHEMISTRY
IN BEHAVING MICE
Sych Y.1234 Adamantidis A.%? and Helmchen F.34
1Zentrum fiir Experimentelle Neurologie, Department of Neurology, Inselspital University
Hospital Bern, CH-3010 Bern, Switzerland.
2Department of Biomedical Research, University of Bern, CH-3010 Bern, Switzerland.
3Brain Research Institute, University of Zurich, Zurich, Switzerland
“Neuroscience Center Zurich, Zurich, Switzerland

Animal behavior originates from neuronal activity distributed across brain-wide networks.
However, techniques available to assess large-scale neural dynamics in behaving animals remain
limited. I will discuss wide-field fluorescence imaging and imaging through high-density arrays of
optical fibers enabling access to large scale brain dynamics. In combination with genetic reporters
of the neural activity expressed in a mouse brain, we achieved simultaneous photometric calcium
recordings from networks of 12-48 brain regions, including striatal, thalamic, hippocampal and
cortical areas. Furthermore, we combined optical recording with optogenetic perturbations of
regions in VGAT-ChR2 mice by targeting specific fiber channels with a spatial light modulator.
Finally, we demonstrate multi-fiber photometry in freely moving animals, including simultaneous
recordings from two mice during social interaction and longitudinal imaging from during task

learning and sleep.
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Figure 1: Mesoscale imaging methods. a. Schematic of the optical setup and multi-fiber
array. b. Left: multi-fiber array implanted in the mouse brain to target distributed circuits of cortex
and subcortical brain regions. Right: examples of the GCaMP-expressing neurons located below
the fiber tip (GCaMP is a fluorescence-based sensor to measure neural activity). ¢. Example of
calcium dynamics recorded simultaneously across multiple brain regions.
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