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modules, discussion forums and practical thematic research. Involvement of
practical examples and scenarios from real life can help students better understand
value of Pharmacology for their further dental practice.

st Objective of the research is to demonstrate our own experience of teaching
Pharmacology in training future dentists in distance learning conditions with
formation of a healthy lifestyle on the example of learning the topic “Analgesics”.
Results. When it concerns promoting a healthy lifestyle among future dentists,
awareness of students in the issues of Pharmacodynamics and Pharmacokinetics of
analgesics and their side effects will help in the formation of healthy lifestyle among
young people, which is an essential part of the future of any country. Understanding
the value of “old medicines” as prototypes of modern mono- and poly-component
medical agents, explaining the results of one’s own scientific studies on establishing
pharmacotherapeutic effects of new compounds, or extending the spectrum of action
of known medicine, make up the basis for acquiring knowledge in Pharmacology and
formation further clinical thinking at the present stage of education.
Conclusions. The article presents our own experience of teaching Pharmacology in
training dentists in distance learning conditions with the formation of their healthy
lifestyle. Current distance learning technologies using up-to-date digital platforms,
high quality contents of educational resources, implementation of an effective system
in testing the knowledge obtained enable to adapt to modern realities of the
educational process.
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Knruosi cnosa: Anomayin. 3ab6e3neuenns AKicHoi euwoi oceimu 8 Ykpaini € Kiouo8um MOMEHMOM
Gapmaxonozis, ananrbeemuky, — Oig NOOAILUWO20 ICHYBAHHA HAYIOHANLHO20 O0C8imHbo2o npocmopy. Coyianvhi,
MemoOuYHUU Mamepiai. EeKOHOMIYHI Mma NOAIMUYHI 3MIHU, SIKI NOCMIUHO 8I00Y8AIOMbCSL 8 CYUACHOMY JHCUMMI

VKpainyis, 3yMOGMIOIONMb PO3GUMOK COYIANbHO-HEDE3NEUHUX ABUW Y HAUOMY
Byxosuncoruii meduunuii cycninoemei. Ilandemis, euxauxana COVID-19 y ceimi ma Yxpaini, 3ymosuna Hu3xy
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ocsimubo2o npoyecy. Buwe éxazani ¢haxmu 3ymosunu nepexio Ha OUCMAHYIUHY
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@opmy Hasyanma 8 3aK1a0ax oceimu.

B ymosax oucmanyiiinoco HaGYaHMs 8ANCIUEO GUKOPUCTNOBYEAMU DIZHOMAHIMHI
Memoou HasuauHs, wob egpexmusHo 3anyuamu cmyoenmis. Lle moowce exnrouamu
GIPMYANbHI  IeKYll, IHMePaKmueHi OHAQUH-MOOYAL, OUCKYCIUHI ¢popymu ma
npaKmuuxi memamuyni O00CHiONCeHHs. Bruouenns npaxmuunux npuxiadie i
cyeHapiie 3 peanbHo20 HCUMMS MOJHce OONOMOSIMU CIMYOeHMaM Kpauje 3p03yMimu
akmyanvbHicms apmakonozii 0 ixHboi MailbyMHbOI CIMOMAMOA02IYHOT NPAKMUKU.
Mema pobomu — nokaszamu csii 00cgi0 eukiadanus «Dapmakonoziiy npu
nioeomosyi Maubymuix CMoMaAmonocié 6 yM08ax OUCMAHYIUHO20 HABYAHHA 3
dopmysannam 300p06020 cnocody dHcumms HA NPUKIAOl 8UEHEHHS CHYOeHmamu
memu «Ananbeemuxuy.

Pesynomamu. Konu tioemscs npo nponazandy 300p08020 cnocobdy dcumms cepeo
MauOymHix CMoMamonozie, 00i3HaHicme cmyoenmie y NUMAHHAX
dapmaxoounamixu ma GapmMaKoKiHemuKy aHaIbeeMuKis, IXHIX NoOiuHUx Oil,
cnpusimume  QOPMYSaHHIO 300P06020 CNOCOOY dHcumms ceped MOA00I, Wo €
He0OXiOHO0I0 CKAA008010 MautlOymuvo2o Hawoi Oepacasu. OCKinbKU pO3yMiHHSI
3HAYEHHA «CMapux npenapamisy AK NPOMOMUNI6 CY4YACHUX MOHO- ma
NOJIKOMNOHEHMHUX TIKAPCbKUX 3ac00i8, BUCGIMIEHHA pe3yIbmamie 61ACHUX
HAYKOBUX O00CHIONCEHb, U000 BCHIAHOBNIEHHA (DAPMAKOMEPaAnesmuiHux e@exmie
HOBUX CHONYK YU PO3WUPEHHs cnekmpa Oii gi0omux npenapamis, € RiOIpyHmsam Ois
Habymms 3Haub i3 apmaxonocii ma QopmMy8aHHs NOOATLULO20 KIIHIYHO2O0
MUCTEHHs HA CYYACHOMY emani Hag4aHHs.

Bucnoexku. Y cmammi eucgimneno 0ocsio euknadanus «Dapmaxonoeiiy npu
nio2omosyi cmyOeHmig-CmomMamono2ié 6 YMoeax OUCMAHYIUHO20 HABYAHHS 3
dopmysannam 300po6oco cnocody ocumms. ICHYIOUi HA CbO2OOHIWHIU OeHb
mexHono02ii OUCmanyitinoeo HAGYAHHA 3 GUKOPUCTNAHHAM CYHACHUX YUDposux
niam@opm,  AKICHO20 — KOHMEHMHO20  HANOBHEHHS  OCEIMHIX — pecypcis,
3anpoeaodNCcentss epeKmueHoi cucmemy KOHMpOIO SAKOCMI OMPUMAHUX 3HAHDL

0ams MONCIUBICIb AOANMYBAMUCS 00 CYUACHUX Peaili 0C8IMHbO2O NPoyecy.

Introduction. Continuous social, economic, and
political changes occurring in contemporary life of
Ukrainians stipulate the development of socially dangerous
phenomena in our society. These changes predetermine the
necessity to speed up reform in the sphere of medical
education. Ensuring quality higher education in Ukraine is
a key moment for further existence of national educational
space [1]. At the same time, the lack of highly qualified
specialists including medical ones in Ukraine and other
European countries promotes the growth in popularity of
the profession. On the other hand, effective training and
improvement of professional knowledge will ensure timely
qualified aid in today’s realities, which will save the life of
many people and high compatibility in modern labor
market [2]. Pandemics caused by COVID-19 in the world
and Ukraine as well promoted a number of changes in the
system of educational services in general and in medical
education in particular. Unfortunately, more serious
problem contributes to the situation — the beginning of full-
scale military aggression by the Russian Federation against
Ukraine in February 2022 [3, 4]. The need to create safe
learning conditions for participants of the educational
process has become of great priority. All the above facts
stipulated transition to distance learning at educational
institutions.

As reported by information and analytical portal,
distance learning is a form of study using computer and
telecommunication technologies providing interaction
between teachers and students at various levels of
teaching/learning and self-study of the materials taken
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from the information network without personal contacts
between teachers and learners. On the one hand, this is
quite positive, but there are certain negative aspects. Strong
motivation is required first. Second, practical skills and
abilities are lacking. One more downside of distance
learning is decreased development of communication
skills, lack of personal contact between students and
teachers, lowered self-confidence and insufficient physical
activity.

Therefore, objective of our research is to demonstrate
our own experience of teaching Pharmacology in training
future dentists in distance learning conditions with
formation of a healthy lifestyle on the example of learning
the topic “Analgesics”.

The main part. In the conditions of martial law in
Ukraine, the need to determine the optimal combination of
safety and quality of educational service provided has
become relevant. Today, Bukovinian State Medical
University provides the possibility to continue educational
process based on certain previous achievements and
experience and a general idea as to organize educational
process under martial law. Nevertheless, a tendency of
deterioration of the population health, especially among
young people, remains unfavorable both in peacetime and
especially in wartime. The future of the state depends on
the health of a young generation and students in particular.

Unfortunately, statistics estimates 170 drug addicts for
every 100,000 inhabitants of our country; 70% of drug
users are young people aged 15 to 27 [5]. Factors that
influence the initiation of drug use among young people are
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diverse. They can be divided into the three groups:
biological (genes, sex, ethnic background, concomitant
diseases available, etc.); social (surroundings, family
relations, friends, economic status, general level of well-
being), and evolutionary. Since interrelations between
genetic and environmental factors are of a certain role but
they are not 100% start to addiction development.
Interaction with critical stages in human life is a key
moment and a risk factor initiating drug addiction.
Unfortunately, drug use can result in addiction at any age.
Teenagers and young people remain especially susceptible.

In this respect, the teachers of the Department of
Pharmacology, Bukovinian State Medical University,
during practical classes and lectures in addition to the topic
of the lesson try to pay attention on the formation of a
healthy lifestyle of students. Teaching at the Department of
Pharmacology is carried out within the framework of an
approved curriculum at Bukovinian State Medical
University on specialty 221 «Dentistryy», area of
knowledge 22 «Health Care». It is presented in a working
program and syllabus of a compulsory subject
“Pharmacology” considering the principles of academic
mobility of learners as subjects of the educational process
and meeting their needs of learning in the Ukrainian
language. Thus, while studying the topic “Analgesics”,
students learn about opiate and non-opiate agents, their
pharmacokinetic and pharmacodynamics properties.

The preparatory stage of a practical class, the teacher
informs about relevance of the topic. For example,
anatomical and functional features of the jaws and face in
dentistry create preconditions for occurrence of severe pain
when injured. In surgical dentistry, pain syndromes are
provoked by injuries and inflammation of teeth, bones and
facial soft tissues, as well as neoplasms, surgery etc. Ache
occurring after planned or urgent surgery is rather severe.
Significant pain sensations in the jaws accompany acute
odontogenic osteomyelitis, periostitis, a complicated tooth
extraction, injuries of the soft tissues, abscess, and
phlegmon. Ache complicates the course of the disease,
increases functional load on all the vital body systems,
deteriorates general patient’s condition, and is able to
promote the development of depression.

Non-narcotic analgesics are undoubtedly the first-line
drugs in the treatment of pain in dental practice. However,
in critical situations a dentist has to administer narcotic
painkillers. At the same time, the teachers of Pharmacology
admit that unfortunately these medicines often may be used
as substances resulting in special condition — euphoria,
bliss (a state of false joy, rosy but unfounded dreams
accompanied by a muffled sense of responsibility). They
cause increased, excessive activity, mental and motor
excitement. Attention of the students is focused on the fact
that drug addiction is a mental disease of people who were
not able “to stop” in time.

When the topic “Analgesics” is studied offline, the
teachers demonstrate visual aids, medicines in original
packages with instructions to them containing warnings,
indications and contraindications for use. In distance
learning, the students may prepare information about
pharmacodynamics and pharmacokinetic properties of

medicines, possible forms of drug release, their availability
at Ukrainian pharmaceutical market, and international
trade name. After presenting their reports, students are
supposed to discuss the issue together. They take an active
part in discussions, are encouraged to model situational
tasks with virtual patients, their response to administration
of different drugs. This format of the lesson contributes to
the effective assimilation and extending of knowledge of
new material.

During the main part of the lesson, the issues of
classification, mechanisms of drug action, their
pharmacokinetics, the indications for use, side effects and
possible warnings are discussed. Attention is paid to the
fact that non-narcotic analgesics eliminating painful
sensations caused by an inflammatory process are less
effective than opioids indicated in case of traumatic
injuries. In comparison with opioids, non-narcotic
analgesics possess relatively good tolerance, do not
influence the respiratory center, and do not cause the
development of pharmacological dependence.

Special emphasis is placed on the mechanism of action
of non-narcotic analgesics, which is associated with the
synthesis of prostaglandins. It is known that when tissues
are damaged or irritated, arachidonic acid is released from
the phospholipids of cell membranes under the influence of
phospholipases, from which endoperoxides are formed
with the participation of cyclooxygenases. The latter, in
turn, form eicosanoids: prostaglandins, thromboxanes,
leukotriene, etc. The synthesis of prostaglandins is
catalyzed by prostaglandin  synthetase enzymes.
Accordingly, prostaglandins can act as mediators of the
inflammatory reaction. In addition, they reduce the
threshold of excitability of nerve endings to mechanical
and chemical stimuli. The release of prostaglandins in the
central nervous system can reduce the threshold of
excitability in the pain conduction system.

In turn, non-narcotic analgesics, by inhibiting the
activity of cyclooxygenases, reduce the synthesis of
prostaglandins in peripheral tissues and in the central
nervous system. At the same time, the sensitivity of nerve
endings decreases and the processes of transmission of
nociceptive impulses at the level of the structures of the
central nervous system are inhibited. The analgesic effect
of narcotic analgesics is partly associated with their anti-
inflammatory activity, because, by reducing tissue
swelling in the focus of inflammation, they weaken the
mechanical compression of nociceptors in it.

Students are drawn to the fact that a decrease in body
temperature under the influence of non-narcotic analgesics
is observed only when it increases. By inhibiting the
activity of cyclooxygenases, the drugs reduce the
hyperproduction of prostaglandin, eliminating its
stimulating effect on the hypothalamic centers of
thermoregulation. As a result, body temperature decreases,
mainly due to increased heat loss. At the same time, skin
vessels dilate due to a decrease in the activity of the central
structures that regulate their tone. At the same time, sweat
secretion increases, the evaporation of which also
contributes to heat loss. We emphasize that it is irrational
to lower the temperature below 38 © C, since with fever the
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production of endogenous interferon (one of the factors of
antiviral protection) increases, and the phagocytic activity
of leukocytes increases.

Of course, it is necessary to remember about the
possible side effects of non-narcotic analgesics. Among
them, in the first place is the ulcerogenic effect - dyspepsia,
erosions and ulcers of the stomach, intestinal damage. In
addition, hepatotoxicity, nephrotoxicity, hemotoxicity and
neurological disorders in the form of headache, dizziness
are possible.

Special attention is paid to clinical signs and treatment
of acute and chronic morphine poisoning, and development
of morphinism. Numerous evidences are demonstrated
during lectures and practical classes concerning side
effects of analgesics. Special attention is paid to scientific
facts indicating the necessity to get rid of a benevolent
attitude towards taking narcotic substances. The teachers
focus on a direct effect of narcotic substances on the child
organism born to a drug addict woman. Unfortunately, a
baby, born to such mother from the very first hours of life,
manifests signs of drug addiction including cramps, cry or
other signs specific for adult drug addicts in withdrawal
state. Such babies are often born with physical defects of
physical deviations, retarded mental development, and
even pronounced dementia. Such newborns are often non-
viable.

During distance learning, in order to master the material
better and develop professional competence of students,
distribution of them into different groups in so-called
virtual rooms is an effective method of teaching. They can
independently discuss group tasks and solve clinical
situations concerning treatment of patients.

With the aim to regular control students’ success and
plan the events on improving their performance,
methodological meetings are held at the Department of
Pharmacology regularly. The teachers discuss results of the
students’ performance in academic groups, the presence of

students who are lagging behind and their reasons. To
improve the results of study, at the Department of
Pharmacology the educational process combines acquiring
theoretical knowledge with ability to realize it in practice.
For this purpose, in addition to oral asking theoretical
material individual tests are widely used. They include
questions on modern nomenclature (classification) of
pharmacological agents; tests from the data base of the
licensed exam “KROK 17; situational tasks for choosing
medicines of urgent aid and for a course treatment; writing
prescriptions on officinal and magistral forms of
medicines. When students’ answers are discussed,
attention is paid to possible interchangeability of drugs in
clinical situations confirming the mechanisms of their
action and side effects.

Comprehensive  learning of  pharmacokinetics,
pharmacodynamics, understanding of the value of “old
drugs” as prototypes of current mono- and poly-component
pharmacological agents is important. Explaining the results
of one’s own scientific studies on establishing
pharmacotherapeutic effects of new compounds, or
extending the spectrum of action of known medicine make
up the basis for acquiring knowledge in Pharmacology and
formation further clinical thinking at the present stage of
education.

Conclusions. Thus, quarantine and war are not obstacle
to learning. On the contrary, it is one of the motivation
aspects. lIrrespective the situation, to give and to get
knowledge by medical students is extremely important.
Implementation of distance learning at Bukovinian State
Medical University is effective and well organized. The
experience and achievements of the University teachers
and programmers have ensured ability to adapt to new
conditions of giving educational services easily. It has
created necessary conditions for the students in order to
obtain quality and deep knowledge in the field of
Pharmacology.
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