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This article presents a literary review on the issue of using the innovative Web-based surveillance tools provided by
Google Trends (GT) in order to determine the precise onset of the mold spore season. Mold allergy is a considerable
trigger for the development of widespread respiratory disorders — allergic rhinitis and asthma, chronic obstructive pul-
monary diseases, etc. The study aimed to examine the seasonality of GT queries in Ukraine with Alternaria pollen
counts. Spores of the genus Alternaria belong to one of the most prevailing constituents of the air in all regions of the
world. They form infectious inoculum of numerous plant species as well as severe inhaled allergies. A precise definition
of the mold spore season onset is crucial to confirm the mold allergy diagnosis and to develop personalized treatment for
patients with allergic rhinitis and asthma. The most comprehensive approach is the development of a pan-European sen-
tinel network, which combines all these strategies. GT may be a useful tool in the differentiation of the mold spore sea-
sons, especially when they overlap as in the case of Ambrosia. Four terms “running nose”, “tears”, “dyspnea”, and
“cough” (in Cyrillic equivalents) are required in Ukraine to account for Alternaria spore exposure. The combination of GT
tools with spore counts may be used in large-scale epidemiological studies. The development of a pan-European sentinel
network for allergic diseases has raised the problem of translating the Google search terms into different European lan-
guages. GT analysis is a tool to improve and tailor our communication with patients and the general public along with
building our sentinel network languages. Our data can be used as a successful tool for allergy patients to prevent or
minimize exposure during the mold spore season.

KnrouoBi cnoBa: Alternaria, Google Trends, aneprisi, anepriyHuin puHiT, actma.

Y cratTi npesacTasieHo itepatypHui oIS  pobriemMy BUKOPUCTaHHS IHHOBALIIVIHUX IHCTPYMEHTIB BEO-CIOCTEPEKEHHS,
30kpema Google Trends (GT), 3 METOIO BU3HAYEHHS] TOYHOIO O4YaTKy CE30HY Criop UBIi. ANepris Ha UBiflb € 3Ha4YHUM
YCKOBUM MEXaHI3MOM pPO3BUTKY MOLUMPEHUX PECIIPATOPHUX PO3/1aAiB — anepriyHoro pUHiTy 1a actmMu, XpOHiYHoOro ob-
CTPYKTUBHOIO 3axBOPIOBAHHS JlereHb ToLo. MeTor AOC/imKeHHS! 6y/10 BUBHEHHS] CE30HHOCTI 3armTiB GT B YKpaiHi 3
Kinekictio criop Alternaria. Criopy pogay Alternaria — Havinowmpenilia CcK1a40Ba roBiTPsl y BCIX PerioHax CBiTy, LYo yTBO-
DIOIOTb [HEKUIVIHMIA NOCIBHMY MaTepian YnC/IeHHUX BUAIB POCIUH, @ TaKOX CHIPUYUHSIIOTb BaXKY [HIaasUiviHy aneprito.
TOYHE BU3HAYEHHS] HACTaHHS CE30HY Criop LB/ € BUPILLATIbHUM A/18 MIATBEPAKEHHS AiarHo3y aneprii Ha UBijib Ta po3-
POBKY 1IEPCOHA/IB0BAHOIO JliKYBaHHS A/15 NALIEHTIB 3 anepriyHuM PUHITOM Ta acTMoro. HaubinibLl KOMIIEKCHUM TigXxo-
JIOM € PO3BUTOK 3ara/ibHOEBPOINEUCHKOI MEPEXi MOHITOPUHTY, SKa MOEAHYE BCi Ui ctpaterii, GT Moxe 6yTv KOPUCHUM
iHCTpYyMeHTOM A4S angepeHuiauii ce3oHiB criop Alternaria, 0cob71MBO KO/ BOHM CrIiBraAaroTb 3 CE30HOM LBITIHHS amb-
posii. Yorvpu Tepmitm "HexuTs", "cibosun”, "3aanwka” Ta "kawenp" (kupuanyeo) cig BUKOpUCTOBYBaTH B YKpaiHi A/1s
riosicHeHHs1 BrimBy criop Alternaria. lTo€gHaHHsa 3armTiB GT 3 Ki/IbKICTIO CrIop MOXe 6yTv BUKOPUCTAHO B MacLUTabHuX

*To cite this English version: Igor Kaidashev, Halyna Morokhovets, Viktoriia Rodinkova, Olena Bilous, Lawrence M. DuBuske, Jean
Bousquet. Patterns in Google Trends Terms Reporting Rhinitis and Alternaria Season in Ukraine. // The Medical and ecological prob-
lems. — 2020. - Vol 24, Ne 5-6. - P. 3-6.
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ErtiAEMIONONiYHNX JOC/TIIKEHHSIX. PO3BUTOK 3arasibHOEBPONEVICHKOI CUrHa/IbHOI MEPEXT MOHITOPUHIY anepridyHux 3axsBo-
proBaHb 3yMOBJTIOE NPO6rIEeMy rEPEKAAY MOLLYKOBUX TEPMIHIB Pi3HUMU €BPONEVicCEkuMy MoBamu, OTPUMAHI pe3ysibTaTtv
MOXHA BUKOPUCTOBYBATY SIK €QEKTUBHMI IHCTPYMEHT 3ariobiraHHs abo MiHiMi3aUli BBy anepreHy Ha nauieHTiB nig

yac ce3oHy Alternaria.

Keywords: Alternaria, Google Trends, allergy, allergic rhinitis, asthma.

Introduction

Alternaria alternata is a risk factor for developing
asthma. Alt a 1, which has been described as the major al-
lergen in A. alternata, shows a good correlation with A. al-
ternata spores only when they have germinated [1]. Several
studies have found that there is a noticeable correlation be-
tween the severity of allergic diseases and the proteolytic
activity of Alternaria extracts. The activation of airway epithe-
lial cells with fungus Alternaria enhances lung eosinophilia,
peribronchial infiltration, and epithelial mucus production,
which are typical symptoms in asthma. It is for this reason
that research into the structure and properties of mold aller-
gens should be continued, as new knowledge in this area
would make it possible to improve the biochemical quality of
the tests and vaccines widely available in the pharmaceuti-
cal industry [2].

GT may be a useful tool in the differentiation of the
pollen seasons, especially when they overlap as in the
case of Artemisia/Ambrosia. Three terms, “allergy,” “hay
fever,” and “ragweed” (in Cyrillic equivalents), are re-
quired in Ukraine to account for ragweed pollen expo-
sure. The combination of GT tools with pollen counts may
be used in large-scale epidemiological studies. The com-
bination of GT tools with pollen counts may be used in
large-scale epidemiological studies [3, 5]. GT analysis is
a tool to improve and tailor our communication with pa-
tients and the general public along with building our sen-
tinel network languages [10].

Patients with monovalent IgE allergies to molds are at
a higher risk for asthma than patients with other allergies.
Their asthma is often more intense and less controlled as
compared to that of patients with other types of allergies
[4]. Patients with allergy to molds have a clinically milder
type of AR; however, they have a significantly greater
predisposition for bronchial asthma. The value of FeNO
did not correlate with any type of allergen, but it was sig-
nificantly higher in patients with monovalent allergy to
molds [7]. The study further adds to the existing knowl-
edge on the clinical behavior of the allergic phenotype of
COPD by demonstrating fungal sensitization due to
other, non-Aspergillus fungi such as A. alternata, S.
commune and Rhizopus spp. Therefore, it would be pru-
dent to monitor fungus sensitized COPD patients for
clinical worsening or development of allergic bron-
chopulmonary mycoses [8]. Severe asthma with fungal
sensitization is characterized by the early onset of the
disease and high serum levels of interleukin-33. Multiple
fungal sensitization is associated with poor asthma con-
trol [16].

Spores of the genus Alternaria belong to one of the
most prevailing constituents of the air in all regions of the
world. They form infectious inoculum of numerous plant
species as well as severe inhaled allergies [14].

The most common form of non-invasive fungal sinusi-
tis is the so-called fungus ball. AFRS is more likely to oc-
cur in warm, moist climates that favor the growth of fungi
[6]. Prolonged exposure to Alternaria thus induces symp-
toms closer to those associated with dust mite or dander
allergy than to those triggered by pollen, although the Ilat-
ter may contribute to the severity of the allergic response
[9]. Exposure and sensitivity to ubiquitous airborne fungi
such as Alternaria alternata have long been implicated in
the development, onset, and exacerbation of chronic al-
lergic airway disorders [11]. The most intense exposure
to A. alternata allergens is likely to occur outdoors; how-
ever, Alternaria and other allergenic fungi can colonize in
indoor environments and thereby increase the fungal
aeroallergen exposure levels. A consequence of human
exposure to fungal aeroallergens, sensitization to A. al-
ternata, has been unequivocally associated with in-
creased asthma severity [12]. Fungal allergy is clearly
linked to a subset of chronic rhinosinusitis (CRS) known
as allergic fungal rhinosinusitis (AFRS). This condition
represents an intense allergic response against coloniz-
ing fungi giving rise to the formation of allergic (eosino-
philic) mucin, mucostasis, and sinus opacification [13].
Cladosporium is the most frequently detected airborne
mold, whereas Alternaria is the most prevalent with re-
gard to the sensitization rate. Patients’ symptoms score
significantly correlated to spore concentrations [14]. The
fungus pattern often shows a pronounced seasonal pe-
riodicity and with fluctuations related to meteorological
conditions. In hypersensitive patients, Alternaria spores
can induce decreases in respiratory functions and devel-
opment of allergic symptoms between May and Septem-
ber, being especially more influential in August [15].

Objectives. The study aimed to examine the season-
ality of GT queries in Ukraine with Alternaria pollen
counts.

Methods. We used GT to search Google queries
concerning mold allergy: “allergy”, “running nose”, “mold”,
“‘asthma”, “tears” and “cough”. The Cyrillic terms in
Ukrainian and Russian were used. Pollen collection for
2009-2017 was conducted using volumetric methods.
Average daily temperatures were obtained from the web-
site http://gismeteo.ua. Correlations were studied by us-
ing Pearson and Spearman tests.

Results. The Alternaria spore season typically started
at the end of August and the beginning of September.

The mold spore season started with a concentration
of spores of 25 m>. A maximal peak of Alternaria spores
was up to 500 m? during the observation period. The
termination of the autumn season was at the end of Oc-
tober (Figure 1).
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Fig. 1. Four-year Alternaria and ragweed pollination profiles. 5
A—2013; B—2014; C - 2016; D — 2017, y-axis — pollen and spore count, grains m™; x-axis — date.

The terms “running nose”, “tears”, “dyspnea” and “cough” in Cyrillic are required in Ukraine to calculate the mold
spore exposure by GT ( Figure 2).
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Fig. 2. Four-year Google Trends for "tears", "cough”, "dyspnea”, "running nose"
using manually translated terms (Cyrillic) and Alternaria spore count.

A—2013; B—2014; C - 2016; D — 2017, y-axis — GT queries per day and Alternaria spore count, grains m’; x-axis — date.
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Conclusions

GT may be a useful tool in the differentiation of the

mold spore seasons, especially when they overlap as in

the case of Ambrosia. Four terms “running nose”, “tears”,
“dyspnea”, and “cough” (in Cyrillic equivalents) are re-
quired in Ukraine to account for Alternaria spore expo-
sure. The combination of GT tools with spore counts may
be used in large-scale epidemiological studies.
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llcopias - ogHe 3 HavibiribLL PO3IOBCIOMKEHNX XPOHIYHUX PELMANBYIOYNX CUCTEMHUX ayTOIMYHHUX My/IbTUGAKTOPHUX 3a-
XBOPIOBAHb, SIKE XapPaKTEPUIYETLCS 3aJ1yHEHHSIM [0 NAaTo/I0MYHOr0 rMpoLECy LWKipH, Cyr/iobiB 1a BHYTPILLHIX OpraHiB i cn-
CTeM OpraHiamy. He3Baxaroum Ha 3HaYyHe MOLUMPEHHS ICopiasy Ta Ha BEJMKY Ki/IbKICTb POOIT 3 i€l npobaemu, [o cux rip
HEMAE €ANHOo Mor/sAy Ha nNatoreHE3 Lboro AepmMarosy. L1 06 EKTUBHOrO pO3yMiHHSI NaToreHEesy rcopiasy HEOOXigHO
BpaxoByBaTH HEAOCTATHbO BUBYEHY KOMOPOIAHICTb Uil naTosorii. OCTaHHIM YacoM [OBEAEHUY BE3NEPEYHI 3B 930K MK
r1CopIasoM i OXKMPIHHAM. B 7liTepatypi LUMpOKO BUCBIT/IIOETbCS MUTAHHS PO [AEHTUYHI NaToreHETUYHI MEXaHI3MM 3araslb-
HUX MPOLECIB Npyu ncopiasi i OXXUPIHHI. BpaxoByroun Cy4acHi AaHHi posii CUCTEMHOMO 3arasieHHs], O JIEXUTb B OCHOBI
PO3BUTKY SIK 1ICOpia3y, TaK i OXVPIHHS, BUBYEHHSI MOEKY/ISIDHUX MEXAHI3MIB Voro po3BuTKy Ta 6epyyqn A0 yBaru posib
rpo3anasibHuX SAEPHNX TPaHCKPUILiVIHVUX (DaKTOpIB NaToreHETUYHO OBYMOB/IEHUM MPENapaToM BUOOPY A/ JIiKYBAHHS
UmMX 3axXBOPIOBaHb € TiasomianHAIOHN.Y LUbOMY AOC/IKEHI MU BU3Ha4Ya/M €QEKTUBHOICTb BUKOPUCTaHHS 15 Mr niorsiita-
30Hy 1 pa3z Ha [06y rpoTSroM 6 MicSUiB y KOMIIEKCHOMY JIiKyBaHHI XBOpUX Ha PO3IOBCIOMKEHUM By IbrapHMA ncopias
CEPEAHbOro CTYreHs TSKKOCTI Mepebiry 3 CyryTHIM aniMeHTapHUM OXUPIHHAM I-II CTyrneHs W/IsXoM K/iHIYHOro T1a iMy-
HOJIOMYHOrO AOC/IAXKEHHS MOKa3HUKIB CUCTEMHOIO 3aIasi€HHs. AHAa3yodn pe3yibTaTy MPOBEAEHOIO AOC/IMKEHHS by-
J10 BCTAHOBJ/IEHO, YO TpUBasie BUKOPUCTAHHS MIOrJIITa30Hy, HasiTb B Ma/mx [03aX, MPU3BE/IO [0 3HMXXEHHS MOKa3HUKIB
CUCTEMHOIO 3anasieHHs Ta Cripus/io A0 6ifibLL 1erkoMy rnepebiry rcopiasy rnpu noBTOPHOMY peUnAnBI 3aXBOPIOBaHHS.

Kntovosi cnoea: ncopias, aniMeHTapHe OXXMpiHHSA, NaToreHes, kniHika, CUCTEMHe 3anarneHHs, nikyBaHHs.

Psoriasis is one of the most common chronic recurrent systemic autoimmune multifactorial diseases, in which the skin,
joints, internal organs and systems of the body are involved in the pathological process. Despite the significant preva-
lence of psoriasis and a large number of studies on this problem, there is still no single view on the pathogenesis of this
dermatosis. To objectively understand the pathogenesis of psoriasis, it is necessary to take into account the insufficiently
studied comorbidity of this pathology. Recently, an indisputable link between psoriasis and obesity has been proven. The
scientific literature widely covers the issue of identical pathogenetic mechanisms of inflammatory processes in psoriasis
and obesity. Given the current data on the role of systemic inflammation underlying the development of both psoriasis
and obesity, the study of molecular mechanisms of its development and taking into account the role of proinflammatory
nuclear transcription factors, thiazolidinediones are the pathogenetically justified drugs of choice for treatment of these
diseases. In this study, we determined the effectiveness of using 15 mg of pioglitazone once a day for 6 months in the
treatment of patients with extensive psoriasis vulgaris of moderate severity and concomitant grade I-II alimentary
obesity by clinical and immunological examination of systemic inflammation. Analyzing the results of the study, it was
found that long-term use of pioglitazone, even in small doses, led to a decrease in systemic inflammation and con-
tributed to a milder course of psoriasis in recurrence of the disease.

Key words: psoriasis, alimentary obesity, pathogenesis, clinical presentation, systemic inflammation, treatment.

Introduction ease with impaired epidermal proliferation, provoked by
exogenous and endogenous factors, manifested on the
skin by erythematous and scaly papules and plaques
with the involvement of the internal organs in the patho-

Psoriasis is the most common chronic, genetically de-
termined autoimmune, polyetiological inflammatory dis-

*To cite this English version: Yemchenko Ya.O., Ishcheikin K.Ye., Kaidashev I.P. Application of pioglitazone in the comprehensive treat-
ment of psoriatic patients with concomitant alimentary obesity. / The Medical and ecological problems. — 2020. - Vol 24, Ne 5-6. -
P. 7-10.
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logical process. According to the results of clinical and
epidemiological studies, psoriasis affects about 3-4% of
the population of our planet, regardless of sex, age and
ethnic group. The causes of psoriasis are immunological
disorders and genetic defects. However, despite the sig-
nificant prevalence of psoriasis and a large number of
studies on this problem, there is still no single view on the
pathogenesis of this dermatosis, which is associated with
insufficiently studied comorbidity of the disease [1].

Recently, there has been a steady trend of increased
comorbidity of psoriasis and obesity. Obesity develops
due to disorders of metabolism and eating behavior. It is
characterized by the accumulation of adipose tissue in
the body. Obesity can be both an independent multifacto-
rial disease — primary obesity (alimentary and constitu-
tional), and a syndrome that accompanies the course of
other diseases — secondary obesity (symptomatic). In the
structure of morbidity, primary obesity occurs in 95% of
patients, secondary — only in 5% [2]. A person is consid-
ered obese if his/her body mass index (BMI) exceeds 30
kg/m2. According to the results of the study, alimentary
obesity in patients with psoriasis leads to metabolic dis-
orders complicating the course of dermatosis, leading to
worsening of patients’ DLQI, ineffectiveness of standard
therapies and frequent exacerbations of psoriasis [3, 4].
Given the current role of systemic inflammation underly-
ing the development of both psoriasis and obesity, the
study of the molecular mechanisms of its development
and taking into account the role of proinflammatory nu-
clear transcription factors (NTF), especially NFkB, activa-
tor protein-1, and the anti-inflammatory activity of other
NTF receptors that are activated by PPARy [5, 6]. Thia-
zolidinediones (pioglitazone) are the pathogenetically jus-
tified drug of choice for the treatment of these diseases.
A large number of prospective observations have been
accumulated in the scientific literature, indicating a posi-
tive effect of pioglitazone in the presence of signs of sys-
temic inflammation. The mechanism of action of this drug
is the effect on the suppression of chronic systemic de-
layed inflammation with low activity. The anti-
inflammatory effect of PG is associated with its activating
effect on PPARy NTF. Pioglitazone binds to the PPARy1,
PPARy2 and PPARS receptors (double agonist PPARy —
PPARS) with high affinity, being its potent activator,
which promotes the suppression of proinflammatory cy-
tokine production in macrophages — by inhibiting the nu-
clear transcription factor NFkB [7].

Therefore, the prospect of further research is a more
in-depth study of the effects of pioglitazone in the com-
prehensive treatment of patients with psoriasis and con-
comitant alimentary obesity.

The aim of the study is to examine the effectiveness
of pioglitazone at a dose of 15 mg per day for 6 months
in the comprehensive treatment of patients with extensive
psoriasis vulgaris of moderate severity, progressive
stage, and concomitant grade I-Il alimentary obesity by
clinical and immunological examination of systemic in-
flammation.

Materials and methods

20 examined patients were diagnosed with extensive
psoriasis vulgaris of moderate severity, progressive
stage, and concomitant grade I-1l alimentary obesity. The
study group included 14 (70%) men and 6 (30%) women
aged from 35 to 65 years.

The study was approved by the decision of the Com-
mittee on Bioethics and Ethical Issues of Ukrainian Medi-
cal Stomatological Academy. All patients signed informed
consent to participate in the study.

Psoriatic lesions were of extensive nature in all pa-
tients. When determining the number of recurrences of
psoriasis per year, it was found that recurrence of the
disease was observed once a year in 1 (5%) patient, 2
times a year in 3 (15%) patients, 3 times a year in 11
(55%) patients and 4 times a year in 5 (25%) patients.
The PASI (Psoriatic Area and Severity Index) was used
to assess the severity of psoriasis [8].

To assess the severity of alimentary obesity in the
examined patients, we determined body mass index
(BMI) [9]. Subjects with a BMI of 30-40 kg/m2 were in-
cluded in the study.

Determination of systemic inflammation was carried
out at the Research Institute for Genetic and Immu-
nological Foundations of Pathology and Pharmacogenet-
ics of Ukrainian Medical Stomatological Academy. To as-
sess the severity of systemic inflammation (SI) in the se-
rum of patients, we determined the concentration of inter-
leukin-33 (IL-33), interleukin-6 (IL-6) and high sensitive
C-reactive protein (hs-CRP) by enzyme-linked immu-
nosorbent assay on a multichannel photometer “STAT-
FAX-303” (USA). For quantification of indicators, we used
commercial test systems ‘“interleukin-6-ELISA-BEST”
(Russia), “CRP-ELISA-BEST” (Russia), “Human IL-33
ELISA Kit” “eBioscience™ / Affymetrix” (USA) according
to the recommended methods. The obtained indicators
were compared with those of the reference values rec-
ommended by the manufacturers of diagnostic test sys-
tems.

Patients received standardized conventional therapy:
sedatives, detoxifiers, antihistamines, hepatoprotectors,
vitamins and 1-2% salicylic ointment 2 times a day topi-
cally for 4 weeks. In order to evaluate the effectiveness of
pioglitazone at a dose of 15 mg per day for 6 months in
the comprehensive treatment of patients with extensive
psoriasis vulgaris of moderate severity, progressive
stage, and concomitant alimentary obesity, we evaluated
the clinical, laboratory and anthropometric parameters
before and after the treatment. Statistical processing of
the obtained results was performed using the Statistica
7.0 software. The difference was considered reliable with
an error probability P<0.05.

Results and discussion

Alimentary obesity was observed in all patients of the
study group. When calculating BMI and analyzing indica-
tors in accordance with the classification of obesity by
BMI, it was found that 8 (40%) patients had grade | obe-
sity, whereas 12 (60%) patients had grade Il obesity. The
average group BMI was 37.2 £ 1.7 kg / m2

Based on an objective examination of the clinical
presentation, the average PASI index was calculated. It
was (21.6 = 1.5 points), which corresponds to the aver-
age severity of psoriasis.

In the study of systemic inflammation, the mean
group values of hs-CRP, IL-33 and IL-6 were calculated.
In the analysis of the obtained results, it was found that
all patients presented with an increased hs-CRP (13.26 +
1.5 1U /1). 19 patients presented with an increased IL-33
(73.98 £ 7.0 pg / ml), and IL-6 (12.97 £ 1.8 pg / ml), which
indicates the presence of a systemic inflammatory proc-
ess in all examined subjects (Table 1).
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Table 1.

Indicators of systemic inflammation in patients with extensive psoriasis of moderate severity and concomitant grade I-1l alimentary

obesity (M £ m), n = 20

Indicator Reference value
IL-33, pg/ml 73.98+7.0 0-54.8
IL-6, pg/ml 12.97+1.8 0-10
hs-CRP, [U/I 13.26+1.5 0.068-8.2

Analyzing the results, it should be taken into account
that excess fat deposition is not only an accumulation of
excessive fat cells overloaded with triglycerides, but also
an important element of the endocrine system, which
possesses endo-, auto- and paracrine functions that
cause subclinical inflammation. Obesity causes a mild
chronic systemic inflammatory response, which provokes
increased insulin resistance through the augmented pro-
duction of inflammatory mediators by excess fat cells.
Moreover, tissues remote from the adipose tissue do not
demonstrate a clear inflammatory reaction, but they are
exposed to elevated levels of adipokines, which are se-
creted by activated and hypertrophied adipocytes.

IL-33 is known to be expressed in adipose tissue by
adipocytes and macrophages, and its production in-
creases with weight gain, reflecting the close link be-
tween obesity and inflammation.

In turn, IL-33 activates mast cells, basophils, eosino-
phils and natural killer cells, contributing to inflammatory
and autoimmune diseases. In obese patients, low-
intensity chronic inflammation can be detected when
plasma levels of hs-CRP and inflammatory cytokines
such as interleukin-33 (IL-33) and interleukin-6 (IL-6) are
elevated. The results of multicenter studies prove a
threefold increase in the expression of IL-33 by subcuta-
neous adipose tissue in obese patients. In psoriasis, IL-
33 is released during cell damage to warn the immune
system and initiate the inflammatory processes by acti-
vating the NF-kB immune response [10, 11, 12].

Adipocytes and macrophages secrete IL-6 in adipose
tissue. Determination of arteriovenous cytokine difference
showed an increase in its serum concentration, indicating
the secretion of IL-6 by adipose tissue, which produces
approximately 30% of circulating IL-6 in the human body.
Both leptin and IL-6 production by adipose tissue in-
crease with weight gain [11, 12]. Circulating IL-6 is one of
the most important factors determining the production of
acute-phase proteins by the liver. It provides a rapid co-
ordinated physiological response to tissue damage or in-
fection, aimed at activating the body's defense mecha-
nisms: the destruction of pathogenic microorganisms,
removal of damaged cells and repair of damaged tissues
[13]. It should be noted that hs-CRP is one of the most
important proteins of the acute phase. It attaches to the
membranes of damaged cells and causes their death by
activating the reactions of the complement cascade. It is
known that hs-CRP is a marker of the IL-6 action [14].
The production of hs-CRP in the liver is regulated by cir-
culating IL-6. Therefore, it can be argued that this cyto-
kine, whose concentration increases in obesity, signifi-
cantly contributes to the occurrence of a chronic systemic
inflammatory reaction [15].

To determine the effectiveness of the obtained treat-
ment for patients with extensive psoriasis vulgaris, mod-
erate severity, progressive stage, and concomitant grade
I-Il obesity, we studied the clinical, laboratory and an-
thropometric parameters before and after treatment (Ta-
bles 2, 3).

Table 2.

Dynamics of clinical and anthropometric parameters in the group of patients with extensive psoriasis vulgaris of moderate severity and
grade I-1l alimentary obesity, who received treatment according to the protocol (M £ m), n = 20

Indicator / Value

Before treatment

14 days after the
conducted treatment

1 month after the con-
ducted treatment

6 months after the
conducted treatment

PASI, points 21.6+1.5 10.37+¢1.2 * 59+0.8* 18.6+1.3
BMI, kg / m? 37.2+1.7 37.3£1.6 37.3t14 37.2¢15
Note: statistical processing was performed by the Wilcoxon-Mann-Whitney method Hereinafter:
*-p <0.001 as compared to pre-treatment
Table 3

Dynamics of laboratory indicators in the group of patients with extensive psoriasis vulgaris of moderate severity and grade I-Il alimentary
obesity, who received treatment according to the protocol (M £+ m), n = 20

Indicator / Value Before treatment 6 months after the conducted treatment
IL-33, pg/ml 73.98+7.0 47.53+6.4 *
IL-6, pg/ml 12.97+1.8 8.36+0.9 *
hs-CRP, U/l 13.26+1.5 8.06+0.8 *

When studying the dynamics of the PASI index in pa-
tients with extensive psoriasis vulgaris of moderate se-
verity and concomitant grade I-ll alimentary obesity, it
was found that for 14 days of hospital treatment the rate
decreased by 52% from (21.6 + 1.5 points) to (10.37 %
1.2), after 1 month — by 73% from (21.6 + 1.5 points) to
(5.9 = 0.8 points). At the same time, the reduction of the
PASI 75 index was observed in 65% of patients, i.e., the
obtained results indicate the effectiveness of this therapy.
When the corresponding indicator was studied in 6

months, during the next recurrence of psoriasis, there
was a decrease in the mean group PASI index by 3.6
points, which is 16.5% as compared to the corresponding
indicator before treatment.

No statistically significant changes were observed in
the BMI study throughout treatment.

After 6 months of treatment with pioglitazone 15 mg
once a day, there was a statistically significant decrease
in SI. The mean group value of IL-33 decreased by 26.45
pg / ml, which is 35.8%, IL-6 decreased by 4.6 pg / ml,
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which is 35.5%, and hs-CRP decreased by 5.2 |U / |,
which is 39.2% as compared to the corresponding indica-
tors before treatment. Our findings are consistent with
many other studies showing that thiazolidinediones re-
duce CRP concentration in obese patients, suppressing
the production of proinflammatory cytokines in macro-
phages by inhibiting nuclear transcription factor NFkB
and significantly reducing CRP after 6-26 weeks of
treatment as compared to the initial level [16, 17].

Thus, the use of 15 mg of pioglitazone once a day for
6 months in the comprehensive treatment of patients with
extensive psoriasis vulgaris of moderate severity and
concomitant grade |-l alimentary obesity was effective in
terms of the parameters of S| and PASI index. Further, it
made it possible to achieve a more favorable course of
psoriasis by reducing the PASI index during the next re-
currence of the disease.

Conclusions

1. The use of 15 mg of pioglitazone once a day for 6
months in the comprehensive treatment of patients with
extensive psoriasis vulgaris of moderate severity and
concomitant grade I-Il alimentary obesity was effective
and led to a decrease in S| and PASI index in recurrence
of the disease.

2. Treatment of patients with extensive psoriasis vul-
garis of moderate severity and concomitant grade I-II
alimentary obesity requires a personalized and compre-
hensive approach, taking into account the identified co-
morbidities.
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®EHOTUNOBUW NOPTPET ECEHI_._I_Z_[AJ'IbHOi FNEPTEH3II, AK IHCTPYMEHT
NIABULLEHHSA E®EKTUBHOCTI II AIATHOCTUKWU TA NMPOIrPECYBAHHSA Y
YOJIOBIKIB HOCIIB NOJIIMOP®HUX BAPIAHTIB rEHA KAPAIOTPO®IHA-1

MamoxHrok M.O., NMawkoea FO.I., XKebesnb B.M.

BiHHUUBKWIA HauioHanbHU MeanyHuin yHiBepcuteT iM. M.I. MNuporoea, m. BiHHWUS, YKkpaiHa

MeTot0 AOCTMKEHHS € YAOCKOHA/IEHHS €QEKTUBHOCTI AiarHOCTUKY [POrpeCyBaHHS ecceHuiasibHOI rinepTeHsii (EIN) Ha
OCHOBI KNaCTePHOIro aHarslizy, sskmi 6a3yeTbCsl Ha aHTPOMOMETPUYHUX, SIAO0PATOPHUX Ta MOKa3HUKaX CUCTEMHOI Ta BHYT-
DilLIHbOCEPLIEBOI reMognHamiku y 4os10BiKiB 40-60 pokKiB. Y A0CTMKEHHS 6ym 3aayyeHi 50 4o/10BikiB 3 acumnTomHoo EI
y Bili- 50,62+0,73 pokis 1@ 50 yosnosikiB 3 EI, W0 ycKiaaHeHa XPOHIHHOK CEPLEBOK HeaocTaTHicTio (XCH), y Bii-
51,86+0,81 pokiB. Ycim y4acHuKam AOC/AKEHHS] BUKOHYBa/N CTaHAapTHE exokapaiorpagiyHe 0OCTEXEHHS, BU3HAqam
n71a3MoBI KOHUEHTpawii kapaiotpodina-1 (KT-1) B cupoBaTtui KpoBi 3a A0MOMOror iMyHOpEPMEHTHOro aHaniy (IPA) Ta
nionimopgizmy (rs8046707) reHa KT-1 y 3paskax BEHO3HOI KpOBi METOAOM MoJiMePa3Hoi aHLoroBoi peakuii (M/1P). 3a
ZI0MOMOIOr0 K/IaCTEPHOIO aHaslizy BUAINEHO eHOTUIOBWY NMOPTPET naLieHTa.

Knto4yoBi cnoBa: eceHuianbHa rinepTeHsis, XpoHiYHa cepLeBa HeQoCTaTHICTb, kKapaioTpodiH-1.

Bctyn

MigBuweHnn aptepianbHuin TMck (AT) € NpoBiaHUM
akTopoM pu3KnKy rnobarnbHOro Tarapsi 3axXBOptoBaHb, i3
nowmpeHicTio 24% y 4onosiki Ta 20% y XiHOK. 3aranom
— ue 6nmsbko 1,1 MinNbsipaa nocTpaxganux 4opocnux y
BCbOMY CBITi. 3a OLiHKaMu, LLOPIYHO rinepTeH3ia Npu3Bo-
anTb 0o npubnuaHo 9,4 minbiioHa cmepTeit [1]. Ha cbo-
rogHi, 3rigHO Cy4acHUM YsIBNIEHHAM, eceHuianbHa rinep-
TeHsia (ElN), Sk nposigHWn cakTop pu3nky po3BUTKY cep-
LEeBO-CYAMHHUX 3axBOPKOBaHb € pe3ynbTaT MNoedHaHHS
reHeTUYHMX, EKOMOriYHMX Ta couianbHUX AeTepMiHaHT
[2]. Ak Bigomo, BOHa BUKNMKAE CTPYKTYPHI Ta OYHKLIiOHa-
NbHi 3MiHW B cepui, cepea SKux NpoBsigHe Micue 3anmae
rinepTpodia nisoro wrnyHoyka (MJIW), aki B KiHUEeBOMY
NiACYMKY NPU3BOAATL OO0 XPOHIYHOI CepueBoi HegocTaT-
HocTi (XCH), wo we Ginblue 36inbliye CMEPTHICTb TaKunx
xBopux [3]. 3okpema, BiOOMO, WO ceped nNauieHTiB 3
cchopmoBaHoto XCH wiopiyHa CMEpPTHICTb KONMBAETLCA
Bif 7% Ans ctabinbHux/ambynaTopHux nauienTis 4o 17%
— cepef CTauioHapHUX XBOPWX, @ YacToTa rocnitanisawin
3a 12 micsauis ctaHoBuUTb 44% i 32% BignosigHo [4].

He 3Baxaloum Ha BENUKY KinbKiCTb AOCMigKEHb €Tio-
naToreHesy 3ragaHux BULLE NATOMOMYHUX CTaHIB, HeJo-
CTaTHbO BUBYEHMMM 3anuwialoTbCs hakTopu ki cnpus-
t0Tb X BUHMKHEHHIO Ta MporpecyBaHHo. [laHa npobnema
akTyanbHa ocobnuBo B TWX BUMNaZKax, KOnu BiACYTHSA O0-
CcTaTHSA AiarHocTuka TUX ABULL, WO Npu3BOAATL A0 MOrip-
LUEHHSA CTaHy NauieHTiB Ta HECMPUATNNBOro NporHosy Er.
CyvacHi iHdopMmaLinHi TexHonorii B KoMBiHaLii 3 iHCTpy-
MeHTanbHNM Ta GioMapkepHUM OBCTEXEHHSIM Y 3HAYHIN
Mipi nonerwyrTb BUPILLEHHA NUTaHb MPOrHo3yBaHHA. B
SIKOCTi oHOro 3 GioMapkepiB, WO MOXHA BMKOpUCTaTU
AN CBOEYaCHOI AiarHOCTUKM Ta NPOrHO3yBaHHS PO3BUTKY
MW npn EI posrnagaetbcsa kapgiotpodiH-1  (KT-1),
ake 3MiHU MOro MrasMoBOi KOHUEHTpaUii acouitoTbes
AK 3 rinepTpodpieto KapaiomioumTiB Tak i 3 po3BUTKOM (Di-
6poTnyHUX npouecie y Msasi cepud [5], a omke Bigbuea-

10Tb npouec gopmyBanHsa T, OgHak, ekcnpecia KT-1
KOHTPOSIOETLCS  KOAYHUYMM TEHOM, LU0 TeX HeoOXiaHO
BpaxoByBaTW B [iiarHOCTUYHOMY NpoLeci [6].

BuwesasHaveHe € niarpyHTM BUKOPWUCTaHHA AnA
OTPUMAaHHS BiAMNoBIOHUX OiarHOCTUYHUX BUCHOBKIB METO-
Aonorii ynpaerniHHa KinbkoMa 3MiHHUMW Ta iX B3aEMOAI-
eto. OavH i3 HanpsMKIB Le 3acTOCyBaHHSA KIlacTEepHOro
aHanisy - CyKynHocTi MeEToAiB BU3HAYeHHs niarpyn ocib 3
BMCOKOK TeTEpOreHHicTio. pynyBaHHa nobynoBaHi Ta-
KUM YMHOM, LLO CTYMiHb acoujauii € CUMbHOK MK YreHa-
MW OHOrO KracTtepy Ta cnabkor MiX 4neHamu pisHMX
knacrtepis [7]. 3rigHO AaHWX niTepaTtypu € NpUNyLLEHHS,
WO pesynbTaTh KMacTepHOro aHanisy MOXyTb CrpuUsTU
00 BUSBMEHHIO XapakTepuCTUK d)eHOTUNY 3axBOpHOBaH-
HA [8], a oTKe CnpoCTUTK 3acTOCyBaHHS B NiKyBarbHOMY
NPOLIECi Cy4aCHUX TEXHOMOTIN OBCTEXEHHA Ta BMKOPWUC-
TaHHA y pobOTi nikaps BU3HAYEHHsI MasMOBOMO PiBHS
KT-1.

MeToto npoBeaeHHOro OOCAIMKEHHS € YOOCKOHaneH-
HA epeKTUBHOCTI AiarHOCTMKKM nporpecysBaHHsa EIN Ha oc-
HOBI KNacTepHOro aHanisy, sikuii 6asyetbcs Ha reHeTu4-
HWUX, aHTPOMOMETPUYHMX, remoauHamiuyHux nabopartop-
HUX MOKa3HuKax y Yonosikie 40-60 pokis.

Marepianu i MeToau pgocnigKeHHs

O6cTexeHo 50 vonogikiB 3 acumnTomHoto EIN cepen-
Hin BiK Akmx 50,62+0,73 pokie Ta 50 vonosikie 3 EI
ycknagHeHoto XCH 1A, Il d.kn, cepegHin  Bik
51,86+0,81 pokiB. Yci xBOpi cnocTtepiranuca Ta 3Haxoau-
NUCb Ha cTauioHapHOMYy fikyBaHHi y BiHHuMLbKOMY obna-
CHOMY cneuiani3aoBaHOMy KMiHIYHOMY AMcnaHcepi NpoTu-
pagiauinHoro 3axucty HaceneHHa MOS Ykpainu i Bilice-
KOBO-MEANYHOMY KniHiYHOMY LeHTpi LieHTpansHoro peri-
OHY BilCbKOBO-MOBITPAHMX CUI YKpaiHW.

KpuTepismu BUKMOYEHHS i3 gocnigkeHHs ©OyB BTO-
pUHHUIA xapakTtep ElN, HasBHICTbL 3aXBOPOBaAHHSA HUPOK Ta
neYiHKKM, XPOHIYHOro 0BCTPYKTUBHOIO 3aXBOPIOBAHHS Ne-
reHb, HOBOYTBOPEHb, 3a3faneriab BigoMi obcTexyBaHUM

* umysaHHs1 npu amecmauii kadpie: MamoxHtok M.O., MNMawkosa FO.I1., Kebenb B.M. ®eHomurnosuli nopmpem eceHuyianbHoi ainep-
meH3il, K iHcmpymMeHm nidsuweHHs1 egpekmusHocmi ii diazHoCMUKU ma rpoepecysaHHs1 y 4oso.ikie Hociie MoniMopghHuUXx eapiaHmie
2eHa kapdiompogpiHa-1. // [pobnemu ekonoeii i Meduyuru. — 2020. — T. 24, Ne 5-6. — C. 11-13.
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ocobaM eHOOKPUHHI 3axXBOPIOBAHHS, XBOPOOM cucTEMM
kpoBi Ta IXC, ska BMHMKNa Ao AgiarHoctyBaHHA El. Bu-
LLienepepaxoBaHi 3axXBOPIOBaHHSA BUKIOYanucs 3a Aono-
morowo  36opy ckapr, pesynbTaTiB  NPOBEAEHOro
00’EKTMBHOrO Ta 3ararbHo-KNiHIYHOrO OBCTEXEHHST (B TO-
MYy YuMCri NPOBEOEHHS, B pa3i HeobXiaAHOCTI, NpeTecToBoi
piarHocTukm IXC), a TakoX AeTanbHoro aHanisy ambyna-
TOPHUX KapT.

BusHayeHHa nonimopdi3amy reHy kapaioTpodiHy-1
(rs8046707) npoBoaunn BUKOPWUCTOBYHYM METOA MOfi-
MepasHOi NaHLoroBoi peakuii. FeHoTunyeaHHsa reHa KT-1
npoBoaunock cninbHo 3 HAl reHeTu4HMX Ta iMyHOMoriy-
HUX OCHOB PO3BWUTKY MaTtonorii Ta dapMakoreHeTUukn
YKpaiHCbKOi ~ Meau4yHOi  CTOMATOMOriyHOI  akagemil
(m. MNonTaga).

KoHueHTpauja KT-1 B nnasmi kpoBi BU3Ha4Yanucb 3a
Jonomoroto Habopy peakTtusiB cdipmu «RayBiotech, Inc»
(CLLUA) meTogom imyHObepMEHTHOrO aHanisy Ha CTpuno-
BOMY iMyHObepMeHTHOMY aHani3atopi “Humareader sin-
gle” (HimewunHa).

CTpYKTYpPHO-GOYHKUIOHaNbHI MOKa3HWKN MioKapaa oLji-
HIOBanu 3a AOMOMOro YNbTPa3BYKOBOrO OOCHIOKEHHS
cepus. 3a cdopmynoto de Simone ans oci6 3 ycknagHe-
Holo Ta acumnToMHoto EI 6ynu pospaxoBaHi HanexHi
3HayeHHsa IMMIJILL- apgeksaTHa Ta HeagekBaTHa MIJILL,
sika BPaxOBY€E TaKi MOKa3HWKKU- CTaTb, 3PiCT, BiK Ta reMo-
OWHaMiYHE HAaBaAHTaXXEHHSA MiBOro LUMyHOYKA.

Peectpauisa EKI npoBogunacsi 3a 3aranbHONPURHS-
TOK MeToaukow y 12 cTaHgapTHWUX BiaBeaeHHAX. Buwmi-
ploBaHHA apTepianbHOro TUCKY 3AINCHIOBanu 3rigHo pe-
komeHaauism ekcneptie BOO3 ta ESC/ESH, ACC/AHA,
ISH (2016-2020). MartemaTndHy 00pobky MaTtepiany
NPOBOAWINN Ha MepCcoHanbHOMY KOMM'IOTEPI 3 BUKOPU-
CTaHHAM CTaHOApPTHOro cratucTuyHoro nakety STATIS-
TICA 10. Ana igeHTudikauii peHoTMNiB NauieHTiB BUKO-
pucTaHo KnacTepHui aHanis, a came metoay K-cepegHix
(K-means).

Pe3ynbTaty Ta ix 06roBopeHHs

ETionoria 92%-95% BunagkiB eceHuianbHoi rinepTeH-
3ii goci 4iTko He BM3HadveHa. Y nogen, Wo cTpaxgalTb
Ha El’, 3a3Buyanm BusiBNsOTbL NOEAHAHHS OEKiNbKOX reHe-
TUYHO OeTEePMIHOBaHMX BigXUNeHb, NpoTe PeHOTUNU LnX
nopyLleHb MOXYTb KOpuryBaTuca paktopamu 3OBHILL-
HbOro cepefoBuLLa, COCOBOM XKUTTS | TAKUM YMHOM 3Mi-
HIOBaTW Nepebir 3axBoptoBaHHSA. TOMY BaXMMBMM Y Mpo-
rHO3i i NepcneKkTMBHMM AN NauieHTa € BNAMB Ha Moau-
dikytoumn daktopu pusmky Ta ixHa npodpinaktuka [2,9,10].
3a 4onoMoro NpsiMOro NOKPOKOBOrO aHanidy Ans noka-
3HUKIB SIKi MOXYTb BNnmnBaTu Ha po3sutok XCH Ha Tni EI
B MaTpUUKO AN AUCKPUMIHAHTHOrO aHanisy Gynu BKMo-
YeHi iHTepBanbHi nokasHuku: Bik, IMT, koHueHTpauia KT-1
B nna3mi kposi, XC JIMHLL, po3wmip J1, HasBHicTb, abo
BiacyTHicTe O, Heaa. MIILW, piseHb CAT i OAT. MNpose-
JeHa ouiHka OTpMMaHux pes3ynbTaTiB 3a [OMOMOroH
aHanidy senuunH A-Yinkca (0,13), x2 (311), a Takox Ka-
HoHiYHWMI R (0,95) — posBonse BBaxaTu npencTabneHy
MoOeNb KOPUCHOK. HACTYMHUM KPOKOM AOCHIKEHHS
CTano NpOBEAEHHS KMacTepHOro aHamisy gaHuxX nokas-
HukiB. [dani BigibpaHi nokasHukn 6ynu nepeBefeHi B iH-
TepBanbHy Lkany: Bik 1- 40-50 pokis, 2 - 51-60 pik; maca
Tina 3a gonomorot  opmynu pospaxyHky IMT- 1- Hop-
MarnbHa, 2- HagnuwkoBa maca, 3-okupiHHg; XC JIMHL,
BiANOBIAHO 0 pekoMeHAaUin 3 fiarHOCTUKKU Ta NiKyBaHHSA
auvcninigemin 1- < 2,6 mmonb/n, 2 ->2,6 mmons/n, MJ1LL-
1- apekBatHa MJILU, 2 - HeagekBaTHa MJIL; NM: 1- <4.0
cM., 2 ->4,0 cm.; O0: 1 —HopmanbHa, 2- giactonivyHa au-

cpyHkuia | ct., 3- Il ct., 4-lll ct, AT- 1-130-139/85-
89mm.pT.cT., 2-140-159/90-99 mm.pT.cCT., 3- 160-179/100-
109mm.pT.cT., 4-2180/2110 MM.pT.cT.. 3a [ONOMOrOI0
ROC- aHanizy pospaxoBaHuii MexoBui piBeHb KT-1 B
nna3mi kposi- 303,81 nr/mn (4yTtnmeicTb-87,5%, cneuu-
divHICTb-92%), Tomy BignosigHo 1-<303,81 nr/mn, 2-
>303,81 nr/mn. Oani 6yna npoBeaeHa cTaHgapTu3auis
NokasHWKIB Ans noganbLoro aHanidy. O6paHo ABa knac-
Tepw. BctaHoBneHo, Wwo B 1 knactep yBinwnu 42 yoso-
Biku 3 acumnToMHoto ElN, a B knactep 2- 8 oci6 3 acumn-
TomHoto EIM, Ta 50 oci6 3 ycknagHeHoto EIN. 3a gonomo-
rol KnactepHoro noptpeta (puc. 1) BU3HayaeTbCcs, WO
Ha Knactep 2 npunajalTb He nuwe BULLi aHTPOrnoMeT-
pWYHi, NabopaTopHi Ta MOKa3HUKU BHYTPILLUHLOCEPLEBOI
reMofMHaMiku1, 3 SIKUMU MOBSA3YTh GinbLU BaXkKUii nepe-
6ir EI a v Buwa koHueHTpauia KT-1 B nna3mi kposi. LLio
MOXe CBig4MTV Npo Binblu BaXKKMIN nepebir 3axBoproBaH-
HS1 y OCib siKi BigHeceHi 4o 2-ro knactepy. TakuMm YMHOM,
0cobu, SIKMX MOXHa MNpUMNYCTUTW OO0 ApYroro BapiaHTy
eHoTUNY MOXYTb MaTu ripLwuWin NporHo3 nepebiry XBo-
pobu.

OpHak, noctae nuTaHHs BiQHOCHO BaromMocTi BU3Ha-
YeHHs SK Nnas3moBoi KoHueHTpauii KT-1, Tak i BapiaHTa
reHOTMNYy KoAyt4oro reHa.
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Puc. 1 KnacmepHuti nopmpem- 3Ha4eHHs1 napamempie 8 Mexxax
po3rodineHux knacmepis

HacTynHuM KpokOM [OCHiMKEHHS CTano BUBYEHHSI
YacToTHOro posnoainy reHotunis reHa KT-1 B gaHux kna-
ctepax (Tabn.1). Posnoain yactoT reHotuniB reHa KT-1y
yornogikiB xBopux Ha EI', mewwkaHuiB NoginbcbKkoro perio-
Hy YkpaiHu, BignosigaB piBHoBasi Xapgi-BaviHbepra. Y
3B’AA3KY 3 HW3bKOK 4acCTOTOK 3YCTPIYAEMOCTI reHoTuny
AA, oci6 — HociiB reHoTVniB, WO HocATb anenb A (GA i
AA), 6yno BupiweHo ob’egHaTn B OOHY rpyny — HOCIi re-
HoTuniB GA+AA. Opxe, cepeq MauieHTiB, WO YBINLWAN
0o  knactepy 2 nepeBaxalTb 0cobu 3 reHOTUNnom
GG+AA reHa KT-1. To6bTo MOXHa MpunycTuTK, WO Ans
oci6 3 reHotunamm GG+AA xapakTepHi BULLi MOKa3HUKW.

Tabn. 1
Hacmoma po3anodiny eceHomunie eeHa KT-1y knacmepax, %

eHoTMN FeHoTMNN
GG GA +AA P
Knactep 1 47,62 52,38
(n=42) (n=20) (n=22) p>0,05
Knactep 2 25,86 74,14
<
(n=58) (n=15) (n=43) p<0,05




MNpobnemu ekonorii Ta meguumHH

Ons 6inbw To4HOro BiAoOpaxeHHs pes3ynbTaTiB do-
CNiMKEHHs1 Ta NpUKNagHoi ix iHamBigyanisauii 4na KOHK-
peTHoro yornosika 3 EI" 3actocoBaHO NiHINHWIA OUCKPUMI-
HaHTHWI aHanisy no Piwepy i3 CTBOPEHHAM MaTeMaTuy-
HOi Mogeni nporHo3y nepebiry 3axBoptoBaHHA Ans ocib
SKi BigHeCeHHi o 1 Ta 2-ro knactepa y BUrNsdi cxemu
KnacudikauinHmx piBHaAHb. Mogenb nporHo3y nepebiry
3aXBOPIOBAHHS Yy YOMOBIKIB 3 aCMMNTOMHOI Ta ycKnag-
HeHot EIN 40-60 pokiB, MewwkaHUiB NoginbcbKoro perio-
Hy YKpaiHu gki yBiiwnu B 1 Ta 2-ui knactep Mae HacTy-
NMHWI BUMNAA;

1. Knactep 1 = - 251,38 + 14,26 * Bik +3,63 *0f +
110,94 * JINHL - 0,036* KT-1 +9,91 *NM + 7,20 * AT+
4,76 *Maca Tina+3,31* Heaa. MJILL.

2. Knactep 2 = - 311,65 + 15,66 Bik +12,28 *O0 +
118,53 * JINHLL - 0,014* KT-1 +12,17 *JIN + 7,95 * AT+
7,39 *Maca Tina+4,21* Heag. MJILL.

Mopenb goctosipHa npu 3HadeHHi (Willks’ Lambda =
0,21; F = (7,92) 50,24; p = 0,0001). 3aranbHa TO4YHICTb
metoay cknana 97.9 %, 4YyTnmBiCTb METOAY CTaHOBUTbL -
95,55 %, cneuudiyHictb — 90,29 %. lNporHo3 nepebiry
3axBOPIOBaHHA MaLjieHTa HanexaTnme 40 TOro Knacrepa,
ANS SKOro knacudikauinHe piBHSHHS B MOPIBHSAHHI 3 iH-
wum, 6yae BULMM. FAKLWO OTPUMaHe YMCIoBe 3HAYEHHS
6yane G6inbwum y dopmyni (1) — Le roBoputb Npo Te, Lo
naujieHT i3 nmosipHicTio 90,29 %, - Mae Kpawmii NporHo3
nepebiry EI pi3HOT TSXKKOCTI, @ AKLWO YMCNOBE 3HAYEHHS
6yae Ginbwmm y popmyni (2) — obcTexyBaHMIn 3 IMOBI-
pHicTio 95,55 % mae pusuk possutky XCH BHacnigok ET.

KnacTtepHuin ananis, a came k-means, JOCUTb LUMPO-
KO MOLUMPEHWUI B PI3HWUX ranysax MeAuUUHW i He TiNbKw.
3anoyaTtkyBanu BUKOPUCTAHHSA JAHOro aHanidy aHTpono-
norm B 1911 poui — A. YekaHoBcbkmi Ta B 1932 poui
Driver i Kroeber. B 1944 p. metoa No4YMHaloTb LUMPOKO
BMKOPUCTOBYBATU AN Knacudikauii Teopii 03Hak B ncu-
xonorii ocobucTocTi [11]. 3rigHo gaHux nitepatypu kna-
CTepHUI aHani3 nposoaunu i y xsopux 3 EI, a came B
KUTaWCbKIN nonynauii Ans BUSABNEHHS OCHOBHUX haKTo-
piB PO3BMTKY iLLeMiYHOi xBopobu cepusi Ta EIl, Ha Tepu-
Topil €Bponn AN BM3HAYEHHA (hakTopiB AKi BNNMBalOTh
Ha Take ycknagHeHHsa EI gk iHcynbT [8,12]. JlosuHcbka
M.C. BukopucTana gaHui aHania ons BUSABMEHHS beHo-
TUNOBOro NOPTPETY y Yonosikie 3 EIM HOCIIB noniMopdHnx
BapiaHTiB reHa anbaocTepoHcuHTasm [ JlosmHeeka M. C.].
[aHi oTpumaHHi B HawwoMmy AOCRIMKEHHSA cBigYaTb Npo
Te, LWO YOnoBiKM SKi YBIWNWM OO KnacTtepy 2 marTb
6inbw HecnpusTNMBKIA NporHo3 nepebiry El. Cepen Hux
OOCTOBIPHO 4acTilwe 3ycTpidalTbCa HOCiT reHoTunis
GA+AA (p<0,05). [Ona npakTUY4HOro BMKOPWUCTaHHSA PO3-
paxoBaHi AUCKPUMIHAHTHI PIBHAHHSA AONS KOXHOrO Krac-
Tepy, Y SKi yBIALWNM He nuLle 3aranbHOBIAOMi aHTpOno-
MeTpUYHi, NabopaTopHi Ta exorpadiyHi NoKa3HWKKW, a 1
HoBwuin Biomapkep KT-1.

BUCHOBKM

1. 3a pgonomorow KnacTtepHoro adanisy BuAINeHo
deHoTMNOBUI NOPTPET nauieHTa (knacTep), B AKOMY A0
BiOMMX MOKa3HuKiB (Bik, Maca Tina, AT, Heaag. MJ1LW, XC
JINHLL, JIM, A0) 3pocTaHHsa SKMX XapakTepusyloTb rip-
wui nporHo3 nepebiry EI popaetbca Oinbw BUCOKa
KOHUeHTpauia KT-1 B nna3mi kposi,

2. Cepep 4onoBIkiB siki MaloTb GinbLL Hebnaronpuem-
HWI nepebir EI vacTiwe 3ycTpivaloTbCcst HOCIT reHoTMNIB
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GA+AA (p<0,05), Wwo MoXe CBIgYUTN NPO HECNPUATIN-
BWIA NPOrHO3 y HOCIIB LiMX BapiaHTiB reHoTuny reHa KT-1.

3. 3a gonomMoro AMCKPUMIHAHTHOrO aHanisy no di-
Lepy CTBOpeHa MaTtemaTuyHa Moaenb Ans iHaveigyani-
3auii nporHo3y nepebiry EIN y yonogikis.
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ENGLISH VERSION:PHENOTYPIC PORTRAIT OF ESSENTIAL HYPERTENSION AS
A TOOL TO INCREASE THE EFFICIENCY OF ITS DIAGNOSIS AND PROGRESSION
IN MEN WITH POLYMORPHIC VARIANTS OF THE CARDIOTROPHIN-1 GENE

Matokhniuk M.O., Pashkova I.P., Zhebel V. M.
Vinnytsia National Pirogov Memorial Medical University

Chronic heart failure (CHF) is one of the prognostic complications of essential hypertension (EH), which is the most
common non-communicable disease in the world. The aim of the study is to improve the effectiveness of diagnosis of EH
progression based on cluster analysis, which is based on anthropometric, laboratory and systemic and intracardiac
hemodynamics in men 40-60 years. The study included 50 men with asymptomatic EH aged 50.62 + 0.73 years and 50
men with EH complicated by CHF aged 51.86 + 0.81 years. All participants underwent standard cardio-graphic examina-
tions, the plasma concentration of cardiotrophin-1 (CT-1) in the blood was determined by enzyme-linked immunosorbent
assay (ELISA) and rs8046707 of the CT-1 gene in venous blood samples using the PLR method. The phenotypic portrait

of the patient was distinguished by cluster analysis.

Key words: essential hypertension, chronic heart failure, cardiotrophin-1.

Introduction

High blood pressure (BP) is a leading risk factor for
the global burden of disease, with a prevalence of 24% in
men and 20% in women. In total, there are about 1.1 bil-
lion affected adults worldwide. It is estimated that hyper-
tension leads to approximately 9.4 million deaths annu-
ally. In total, there are about 1.1 billion affected adults
worldwide. [1]. Today, according to modern notions, es-
sential hypertension (EH) as a leading risk factor for car-
diovascular disease is the result of a combination of ge-
netic, environmental and social determinants [2]. It is
known to cause structural and functional changes in the
heart, among which the leading place is occupied by left
ventricular hypertrophy (LVH), which eventually leads to
chronic heart failure (CHF), which further increases the
mortality of such patients [3]. In particular, it is known that
among patients with CHF, the annual mortality ranges
from 7% for stable / outpatients to 17% among inpatients,
and the frequency of hospitalizations at 12 months is
44% and 32%, respectively [4].

Despite the large number of studies of the etiopatho-
genesis of the above-mentioned pathological conditions,
the factors that contribute to their occurrence and pro-
gression remain insufficiently studied. This problem is
especially relevant in cases where there is no sufficient
diagnosis of those phenomena that lead to deterioration
of patients and unfavorable prognosis of EH. Modern in-
formation technologies in combination with instrumental
and biomarker surveys greatly facilitate the solution of
forecasting issues. Cardiotrophin-1 (CT-1) is considered
as one of the biomarkers that can be used for timely di-
agnosis and prediction of LVH in EH, because changes
in its plasma concentration are associated with both car-
diomyocyte hypertrophy and the development of fibrotic
processes in the heart muscle [5], and therefore reflect
the process of formation of LVH. However, the expres-
sion of CT-1 is controlled by the coding gene, which must
also be taken into account in the diagnostic process [6].

The above is the basis for using the methodology for

managing several variables and their interaction to obtain
appropriate diagnostic conclusions. One of the directions
is the application of cluster analysis — a set of methods
for determining subgroups of people with high heteroge-
neity. The groupings are built so that the degree of asso-
ciation is strong between members of the same cluster
and weak between members of different clusters [7]. Ac-
cording to the literature, there is an assumption that the
results of cluster analysis may help to identify the charac-
teristics of the disease phenotype [8], and thus simplify
the use in the treatment process of modern technologies
of examination and use in determining the plasma level
of CT-1.

The purpose of the study is to improve the effective-
ness of diagnosis of progression of EH on the basis of
cluster analysis, which is based on anthropometric, labo-
ratory and indicators of hemodynamics in men aged 40-
60 years.

Materials and methods

We examined 50 men with asymptomatic EH with a
mean age of 50.62 £ 0.73 years and 50 men with EH and
complicated CHF IIA, stages Il and Il functional class,
mean age 51.86 + 0.81 years. All patients were observed
from December 2017 to July 2018 and were hospitalized
at Vinnytsia Regional Specialized Clinical Dispensary for
Radiation Protection of the Ministry of Public Health of
Ukraine and the Military Medical Clinical Center of the
Central Region of the Air Force of Ukraine.

Criteria for exclusion from the study were the secon-
dary nature of EH, the presence of kidney and liver dis-
eases, chronic obstructive pulmonary disease, tumors, en-
docrine diseases known to the subjects, diseases of the
blood system and coronary heart disease, which arose be-
fore the diagnosis of EH. The above diseases were ruled
out through the collection of complaints, the results of ob-
jective and general clinical examination (including, if nec-
essary, pre-diagnosis of coronary heart disease), as well
as a detailed analysis of outpatient cards.

*To cite this English version: Maryna O. Matokhniuk, luliia P. Pashkova, Vadym M. Zhebel Phenotypic portrait of essential hypertension
as a tool to increase the efficiency of its diagnosis and progression in men with polymorphic variants of the cardiotrophin-1 gene. // The

Medical and ecological problems. — 2020. - Vol 24, Ne 5-6. - P. 14-16



MNpobnemu ekonorii Ta meguumHH

Determination of the cardiotrophin-1 gene polymor-
phism (rs8046707) was performed using the polymerase
chain reaction method. Genotyping of the CT-1 gene was
performed jointly with the Research Institute of Genetic
and Immunological Foundations of Pathology and Phar-
macogenetics of the Ukrainian Medical Stomatological
Academy (Poltava). The concentration of CT-1 in blood
plasma was determined using a set of reagents from
RayBiotech, Inc. (USA) by enzyme-linked immunosorbent
assay on a strip enzyme immunoassay analyzer "Hu-
mareader single" (Germany).

Structural and functional parameters of the myocar-
dium were evaluated using ultrasound of the heart. Ac-
cording to the de Simone formula for people with compli-
cated and asymptomatic EH, the appropriate values of
LV MMI were calculated - appropriate and inappropriate
LVH, which takes into account the following indicators -
gender, height, age and hemodynamic load of the left
ventricle. ECG recording was performed according to the
generally accepted method in 12 standard leads. Blood
pressure measurements were performed according to the
recommendations of WHO experts and ESC / ESH, ACC
/ AHA, ISH (2016-2020). Mathematical processing of the
material was performed on a personal computer using
the standard statistical package STATISTICA 10. To
identify the phenotypes of patients used cluster analysis,
namely the method of K-means.

Results and discussion

The etiology of 92% -95% of cases of essential hyper-
tension is still not clearly defined. People with EH usually
have a combination of several genetically determined
abnormalities, but the phenotypes of these disorders can
be adjusted by environmental factors, lifestyle and thus
change the course of the disease. Therefore, important in
the prognosis and promising for the patient is the impact
on modifying risk factors and their prevention [2,9,10].
Using direct stepwise analysis for indicators that may af-
fect the development of CHF on the background of EH in
the matrix for discriminant analysis included interval indi-
cators: age, BMI, concentration of CT-1 in blood plasma,
LDL cholesterol, LA size, presence or absence of DD,
inappropriate LVH, level of SBP and DBP.

The evaluation of the obtained results by analyzing
the values of A-Wilkes (0.13), x2 (311), as well as Ca-
nonical R (0.95) - allows us to consider the presented
model useful. The next step of the study was to conduct
a cluster analysis of these indicators. Then the selected
indicators were translated into an interval scale: age 1-
40-50 years, 2-51-60 years; body weight using the for-
mula for calculating BMI - 1-normal, 2-overweight, 3-
obesity; LDL cholesterol in accordance with the recom-
mendations for the diagnosis and treatment of dyslipide-
mia 1- <2.6 mmol /|, 2 -> 2.6 mmol / I, LVH- 1- appropri-
ate LVH, 2 - inappropriate LVH; LA: 1- <4.0 cm., 2 -> 4.0
cm .; DD: 1 - normal, 2- diastolic dysfunction of the | de-
gree, 3- Il degree, 4-lll degree, blood pressure - 1-130-
139 / 85-89 mm Hg, 2-140-159 / 90- 99 mm Hg, 3- 160-
179 / 100-109 mm Hg, 4-2180 / 2110 mm Hg. Using
ROC-analysis calculated the threshold level of CT-1 in
blood plasma - 303.81 pg / ml (sensitivity-87.5%, speci-
ficity-92%), so respectively 1- <303.81 pg/ml, 2-> 303.81
pg/ml. Then the indicators were standardized for further
analysis. Two clusters selected. It was found that 1 clus-
ter included 42 people with asymptomatic EH, and the
cluster of 2- 8 people with asymptomatic EH, and 50
people with complicated EH. With the help of a cluster
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portrait (Fig. 1) it is determined that cluster 2 has not only
higher anthropometric and laboratory indicators of hemo-
dynamics, which are associated with a more severe
course of EH but also a higher concentration of CT-1 in
blood plasma. Thus, individuals who can be assumed to
be the second variant of the phenotype may have a
worse prognosis.

However, the question arises as to the importance of
determining both the plasma concentration of CT-1 and
the genotype variant of the coding gene.
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Fig. 1 Cluster portrait - the values of parameters
within the distributed clusters

The next step of the study was to study the frequency
distribution of genotypes of the CT-1 gene in these clus-
ters (Table 1). The frequency distribution of genotypes of
the CT-1 gene in men with EH, residents of the Podolsk
region of Ukraine, corresponded to the Hardy-Weinberg
equilibrium. Due to the low incidence of genotype AA,
individuals with carriers of genotypes bearing the A allele
(GA and AA), it was decided to combine into one group -
carriers of genotypes GA + AA. Thus, among patients
included in cluster 2, individuals with the GG + AA geno-
type of the CT-1 gene predominate.

Table. 1
Frequency of genotype distribution of CT-1 gene in clusters,%
GG genotype g(zﬁ\o:yﬁ:\s p
| | o | eom
Cl(l:13=t§£r;)2 (iiﬁs g) (Z]i'lg) p<0.05

To reflect the results of the study more accurately, as
well as their applied individualization for a particular man
with EH, we applied linear discriminant Fisher's analysis
with the creation of a mathematical model of disease
prognosis for persons classified in the 1st and 2nd cluster
in the form of a scheme of classification equations. The
model of the prognosis of the disease in men with as-
ymptomatic and complicated EH, aged 40-60 years, resi-
dents of the Podilsk region of Ukraine who are included
in the 1st and 2nd cluster is as follows:

(1) Cluster 1 = - 251.38 + 14.26 * Age +3.63 *DD +
110.94 * LDL cholesterol — 0.036* CT-1 +9.91 *LA + 7.20
* BP+ 4.76 * body weight +3.31* inapp. LVH.

(2) Cluster 2 = - 311.65 + 15.66* Age +12.28 *DD +
118.53 * LDL cholesterol — 0.014* CT-1 +12.17 *LA +
7.95 * BP+ 7.39 * body weight +4.21* inapp. LVH.

The model is valid for the value (Willks 'Lambda =
0.21; F = (7.92) 50.24; p = 0.0001). The overall accuracy
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of the method was 97.9%, the sensitivity of the method is
- 95.55%, specificity - 90.29%. The patient's prognosis
will belong to the cluster for which the classification equa-
tion will be higher than the other. If the obtained numeri-
cal value is greater in formula (1) - this indicates that the
patient with a probability of 90.29% has a better progno-
sis of EH of varying severity, and if the numerical value is
greater in formula (2) - examined with probability 95.55%
have a risk of developing CHF due to EH.

Cluster analysis, namely k-means, is quite common in
various fields of medicine and beyond. Anthropologists J.
Chekanovsky began using this analysis in 1911, and
Driver and Kroeber in 1932. In 1944, the method began
to be widely used to classify the theory of signs in the
psychology of personality [11]. According to the literature,
cluster analysis was performed in patients with EH,
namely in the Chinese population to identify the main fac-
tors in the development of coronary heart disease and
EH in Europe to determine the factors influencing such
complications of EH as stroke [8,12]. Lozynska M.S.
used this analysis to identify the phenotypic portrait in
men with EH carriers of polymorphic variants of the al-
dosterone synthase gene [Lozinskaya MS]. The data ob-
tained in our study suggest that men who entered cluster
2 have a more unfavorable prognosis of EH. Among
them, carriers of GA + AA genotypes are significantly
more common (p <0.05). For practical use, discriminant
equations are calculated for each cluster, which include
not only well-known anthropometric, laboratory and ultra-
sound indicators, but also a new biomarker KT-1.

Conclusions

1. By means of the cluster analysis the phenotypic
portrait of the patient (cluster) in which to known indica-
tors is allocated (age, body weight, blood pressure, in-
app. LVH, LDL cholesterol, LA, DD) growth which is
characterized by a worse prognosis of EH is added to a
higher concentration of CT-1 in blood plasma.

2. Among men who have a more unfavorable course
of EH, carriers of GA + AA genotypes are more common
(p <0.05), which may indicate an unfavorable prognosis
in carriers of these variants of the genotype of the CT-1
gene.

3. Using discriminant Fisher analysis, a mathematical
model was created to individualize the prognosis of EH in
men.
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Y crarTi npegcras/ieHi  pe3ysibTaty  BU3HAYeHHS  K/IIHIKO-AIarHOCTUYHOO  MOTEeHUianly BUKOPUCTaHHS  aHasisy
€/1EKTPOQDOTOHIYHOrO BUKUAY 3 NasbLIB JHOANHU M Hac 06 EKTUBHOIO CTPYKTYPOBAHOIo K/iHIYHOrO 06CTexeHHs. Meta
JOCTI[PKEHHS - OLiHKA KJIHIYHNX Ta AiarHOCTUYHUX MOXJIMBOCTEN aHasli3y e/1eKTPO@OTOHHOI eMICIT y BiioBPpaxKeHHI cuc-
TEMHUX IHGOPMALIIFIHNX EHEDrETUHHMX MPOLIECIB JIIOACLKOrO OpraHiaMy A/ nigBuLLEHHS e(eKTUBHOCTI 3axX04iB LoJo 3a-
rnobiraHHs T1a /1ikyBaHHs HI3 Lw/isxoM nosinueHHs AiarHOCTUKY Ta MPO@IaKTyKy LLISIXOM BrPOBaXKEHHS Cy4YacHuX Hay-
KOMICTKMX TEXHOJIOrV Ta PO3POOKMU MArHiTOENEKTPOXIMIYHOI KOHLENLi 06MiHy peqoBuH. [TpeacTasrieHi pesysibTatu Big-
KPUTOro, HEPaHoMi30BaHOIro, KOHTPO/IbOBAHOIO AOC/TMKEHHS 56 (yHKLIOHA/IbHO 340p0BUX PECIIOHAEHTIB, SKi cucTema-
TUYHO HE 3alMatoTbCS CrIOPTOM. AHAsI3 EN1EKTPOGOTOHHOI eMICIT 6yB BUKOHaHW Ha CEDTUGDIKOBAHOMY BUMIPIOBA/IbHOMY
npunagi - kamepi biosen PB 2.0 (Bio-Well, Pocis-CLLIA). B pe3y/ibTati AOC/IWKEHHS BCTAHOB/IEHO Pi3Hi PiBHI (yHKLIOHE-
JIbHOIO CTaHy Ta Pi3HWi CTyriHb 340POB’S y PECHIOHAEHTIB. MeTos aHanisy enekTpogOTOHHOI eMiCii 403BO/ISE Ha OCHOBI
06pO6KN flaHUX CTOCOBHO iHTEHCUMBHOCTI Ta XapakTepy JIoKani3auii eMicii QQOTOHIB 3 nasbLiB pyK peCcrioHAeHTa po3paxy-
Baty napameTpu CTaHy MeTabosiaMy PEHOBUH HA TKAHUHHOMY PiBHI Ta ONOCEPEAKOBAHO OLIIHUTU 3arasibHuid ¢yHKLIioHa-
JIbHWYI CTaH NauylieRTiB. AHasi3 aHasisy eneKkTpogOTOHHOI eMICIi POrOHYETLCS aBTOPaMU [U/1S MOXITUBOIO BUKOPUCTAHHSI
B KJTHIYHIV MEANLMHI 3 METOKO 06 'EKTBHOI OLIIHKM €HEPrETUYHOIO CTaTyCy NaLjieHTa.

Knro4yoBi cnoBa: HeiHdeKLiHI 3axXBOptoBaHHS, 06’eKTUBHE KriHiYHE 0BCTEXEHHS, aHani3 enekTpooTOHHOI eMicii.

The article presents the results of determining the clinical and diagnostic potential of using the electro-photonic emission
analysis from human fingers during an objective structured clinical examination. The aim of the study is to assess the
clinical and diagnostic capabilities of electro-photonic emission analysis in the reflection of systemic information energy
processes of the human body to increase the effectiveness of measures to prevent and treat NCDs by improving their
diagnosis and prevention through the introduction of modern science-intensive technologies and scientific magnetoelec-
trochemical concept of metabolism. The results of the open, non-randomized, controlled study of 56 functional respon-
dents who do not systematically engage in sports are presented. The electro-photonic emission analysis was performed
on a certified measuring device Bio-Well GDV Camera 2.0 (Bio-Well, Russia-USA). Different levels of functional status
and different degrees of health were established as a result of the study. The method of electrophoton emission analysis
allows us to calculate the parameters of the state of metabolism of substances at the tissue level and indirectly assess
the general functional state of patients based on data processing regarding the intensity and nature of localization of
photon emission from the fingers of the respondent. The method for the electro-photonic emission analysis is recom-
mended by the authors for possible use in clinical medicine in order to objectively assess the energy status of the pa-
tient.

Key words: non-communicable diseases, objective structured clinical examination, electro-photonic emission analysis.

Introduction animate and inanimate nature. It is established that all
matter has an electromagnetic structure. Modern ideas
about the structure of the atom are based on the stan-
dard model of fundamental interaction and quantum field
theory. The atom has both corpuscle and field properties
(corpuscular-wave dualism) and it consists at the sub-
atomic level of diametrically opposed supersymmetric
complementary field structures/fermions. Fermions are
connected by field connections/bosons according to
modern fundamental knowledge. The principles of the
structure of atoms are universal for all living and inani-
mate matter of the Universe. Thus, modern fundamental
knowledge about the electromagnetic organization of
matter determines the possibility of a fundamentally dif-
ferent interpretation of the human body. The human body

Non-communicable diseases (NCDs) are a significant
world-class medical and social problem. NCDs cause
deaths of 41 million people each year. NCDs lead to dis-
ability and mortality of about 15 million people of working
age each year. NCDs is a background pathology for a
significant number of patients. NCDs worsen their quality
of life and the course of comorbid diseases. NCDs
worsen the course of COVID-19 coronavirus infection as
well. These facts determine the urgency of further search
for new approaches and ideas to solve the problem of
NCDs [1].

Scientific and technological progress of fundamental
scientific fields has deepened the understanding of the
structure and electromagnetic properties of matter of

*To cite this English version: Nevoit G.V. Possibilities of electro-photonic emission analysis in the representation of system information
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can now be described as a complex of field structures of
different tissues and organs with individual frequency
characteristics/physical fields (infrared, optical, magnetic,
electromagnetic, acoustic, electrostatic) as well. Physical
electromagnetic fields of the human body are generated
in the process of life and they are an adequate reflection
of the biophysical reality of the phenomenon of life. The
wave electromagnetic characteristics of the atom are the
primary information carrier. It is the electromagnetic
characteristics of atoms that determine its properties and
the properties and manifestations of the material objects
of animate and inanimate nature formed by them. The
human body is an atomic conglomerate as well. The hu-
man body is formed according to the universal laws of
fundamental atomic / nuclear interaction as well. Elec-
tromagnetic wave manifestations of the human body are
combinations of electromagnetic characteristics of all its
atoms of different hierarchical levels of interaction, re-
spectively. We continue to study this cluster of scientific
knowledge from the standpoint of systems medicine. This
cluster of research is promising, as the new knowledge
gained can help generate other innovative approaches to
solving the problem of NCDs by developing the views of
the magnetoelectrochemical concept of metabolism,
which we propose [1].

Human skin is a complex formation with heterogene-
ous electrical properties. The skin is involved in metabo-
lism and it has an energy-information connection with the
internal organs and the external environment. The fingers
of the extremities are fractal parts of the human body and
the study of the electromagnetic properties of their skin
continues to be of fundamental scientific interest. The
electro-photonic emission analysis (EPEA) from human
fingers is proposed by us as one of the promising meth-
ods of studying the systemic electromagnetic energy
processes of the human body in an objective structured
clinical examination of the patient [2].

The aim of the study is to assess the clinical and di-
agnostic capabilities of EPEA in the reflection of systemic
information energy processes of the human body to in-
crease the effectiveness of measures to prevent and
treat NCDs by improving their diagnosis and prevention
through the introduction of modern science-intensive
technologies and scientific magnetoelectrochemical con-
cept of metabolism.

Materials and methods

Open, non-randomized, controlled study was per-
formed on the basis of the educational and practical cen-
ter of biophotonics and valeology of the Department of
Internal Medicine and Emergency Medicine of the Educa-
tional and Scientific Institute of Postgraduate Education
at Ukrainian Medical Stomatological Academy (UMSA)
and physiotherapy department of the municipal enter-
prise “M.V. Sklifosovsky Regional Clinical Hospital of the
Poltava regional council”. The EPEA study of the control
group of functionally healthy respondents was a fragment
of it. Full EPEA with 10 fingertips was done three times
(in the background, after orthostatic test, after dynamic
test - 7 squattings) 56 functionally healthy respondents
(students, interns, clinical residents of UMSA) who do not
engage in sports activities regularly; (median age - 23
(19; 35) years, men - 18 (32%).
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The EPEA was performed on a Bio-Well GDV Cam-
era 2.0 (Bio-Well, Russia-USA). This instrument is being
used in a wide range of scientific and practical applica-
tions in 70 countries. Bio-Well camera has CE, EU and
FDA certifications. This method, promising for medicine,
was based on the physical phenomenon of the electro-
photonic emission — flow of electrons from a conductive
object under the influence of high frequency high inten-
sity electro-magnetic impulse that creates photonic emis-
sion (Glow) in the air gas discharge visualization (GDV).
The modern digital software package Electro-Photonic
Imaging (EPI) was used as the basis for recording the
parameters of the phenomenon of electro-photonic emis-
sion from human fingers in the Bio-Well GDV Camera 2.0
device and analyzing the results. The EPI is based on
computer image analysis of photons, emitted by a subject
in strong impulse electromagnetic field. We used the Full
scan mode in our study. Full Scan was regime of captur-
ing Gl of human fingers (all ten) in the Bio-Well Software
that allows to get maximum parameters about functional
(energetic) state of a person, his/her systems and or-
gans, based on intersection of each finger into sectors
according to acupuncture points concept and more than
20 years of clinical studies. Direct and calculated pa-
rameters were evaluated by us: the Area (S, number of
pixels of the Glow Image (Gl); it is ratio of area of the fin-
ger emission to the glow area of calibration cylinder (for
sector or whole image); the Normalized Area is the ratio
of Gl area to the area of the inner oval; the Intensity is
average intensity of all the pixels from the Gl; the Energy
of Glow (E, Joules/J; it is an integral indicator of func-
tional state; it is a numerical estimate of the energy from
the photographed emission of photons multiplied by the
area, intensity and the correction factor); the Stress (c.u.;
it is an integral parameter of the functional state of a per-
son, it is a numerical assessment of the psychoemotional
and functional state of the examined person, based on
the assessment of the curvature of the outer contour of
the photon emission of the fingers); the Form Coefficient
(FC; it is calculated according to the formula: FC=L2/S,
where L is the length of the Gl external contour and S is
the Gl Area; it reflects the degree of roughness of the
outer contour of the photon emission image. it is as-
sessed for each finger of the hand, for fingers on both
hands and separately for the right and left hands in aver-
age parameters;); the Entropy Coefficient (EC; it is the
ratio of outer contour to the inner contour lengths); the
Balance (B, %), Balance left (BL, %) and Balance right
(BR, %) reflect the presence or absence of asymmetry
(the phenomenon of lateralization); the Energy Field (EF)
is an abstract parameter, it is the result of a computer
simulation of emission from ten fingers; left and right En-
ergy Field Energy (EerL, EerR, J); left and right Energy
Field Area (SerR, SerR, c.u.) [1, 3-5].

Statistical analysis was performed using the Prism 5.0
software package. The data obtained are presented as
mean values with their mean error (Mtm). Wilcoxon
matched-pairs signed rank test were used to determine
the statistical significance of differences between groups.
Differences were considered significant at p <0.05.

Results and discussion

The results of the survey of the group are shown in
Table 1.
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Table1
Comparative characteristics of the parameters of the EPEA.

background state orthostatic test dynamic test
two-tailed
el ot
P value
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The group analysis showed that the energetic func-
tional state of the group respondents was within the nor-
mal range. The group has a relatively average optimal
energy level. This may be due to the lack of regular
physical activity and physical inactivity. The stress level is
set above normal in the group, and it corresponds to the
level of anxiety. Balance and energy field readings are
normal in group data analysis. The results obtained refer
the respondents to the second health group according to
the works of the authors of the methodology.

The practical value of the EPEA method consists in
the ability to diagnose the preclinical stage of NCDs by
assessing the level of health, functional status and en-
ergy reserve. The authors of the methodology have de-
veloped a practical classification of health groups: the
first group includes absolutely healthy respondents with a
high quality of psychosomatic health; the second group
includes functionally healthy respondents with functional
changes in psychosomatic status and stigmas of a pre-
morbid state; the third group includes respondents with
existing risk factors for NCDs and chronic diseases of
internal organs in remission. The respondents we sur-
veyed are not completely healthy and can be attributed to
the second or third health group according to the analysis
of personal EPEA indicators. The optimal stress level
was diagnosed in 8(14%), anxiety was diagnosed in
32(57%), the average stress level was diagnosed in
15(27%) respondents. Clinical interpretation is recom-
mended as follows: 0-2 c.u. - calm state; 2-3 - optimal
condition; 3-4 c.u. - anxiety; 4-6 c.u. - average condition;
6-8 c.u. - increased stress levels; 8-10 - distress.

Energy level is a key integral indicator of the EPEA
method. The uniqueness and clinical value of the EPEA
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method lies in the ability to objectively assess energy
processes at the tissue level. Systemic energy processes
occur in living biological tissues due to the intermolecular
transport of excited electrons and the migration of electri-
cal excitation energy without detachment from the donor
molecule. The biomolecule converts the nonspecific
chemical energy of adenosine triphosphate into mole-
cule-specific energy quanta/solitons. Solitons combine
into two streams in the processes of functioning of living
matter. All energy consumed by the body is included in a
powerful "biochemical" flow/"quantum packets". It moves
mainly along biopolymer chains, and it maintains their
structure, mechanical conformations and chemical inter-
actions. The second stream is a significantly weaker
"control" stream ("one-quantum processes"). The quanta
of this flux interact resonantly with the molecules. The
“control” flow combines biopolymers with their aqueous
environment into a single multimolecular complex. All
biopolymers of the body are elements of a single organ-
ismic system, which is in a self-consistent state due to
this. Living molecules and human tissues emit photons
during metabolism. This phenomenon was discovered in
the XXI century, and it was named ultra-weak photon
emission (UPE). Today, the spectrum and intensity of a
person's UPE is considered recognized, and the main
source, statistical distribution, fractality is partially under-
stood. Ultrasensitive digital equipment is required for
UPE registration and this limits its use in clinical medi-
cine. The EPEA method is widely available in medicine,
and it displays similar energy tissue processes with elec-
trical stimulation of photon emission from human tissue.
The physical essence of the EPEA method is based on
the occurrence of an electric discharge when short (3-5
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us) pulses of an electromagnetic field are applied. This
leads to the ionization of the molecules of the gaseous
medium due to the emitted electrons and photons, the
charging of the surface, and this causes the transport of
electrons from the surface of the human fingers along the
structural complexes of biomolecules into the chain of
flow of pulsed electricity. The phenomenon of electro-
photonic emission is visible and is recorded by a digital
camera for further analysis. Thus, the EPEA method al-
lows us to determine indirectly the energy state of the
molecular level of functioning of the structures of protein-
lipid complexes. Clinical interpretation of the energy level
is recommended as follows: 0-20 J - low level, 20-40 J -
low level, 40-70 J - optimal, 70-90 J - high level, 90-100 J
high level. The state of absolute health is characterized
by relatively high levels of energy. 15(27%) surveyed re-
spondents had relatively low indicators of the optimal
level - <50 J. At the same time, the median energy was
52.89(44.18; 59.64) J. This indicates that the energy
processes at the tissue level in the respondents are less
intense due to the lack of regular physical activity and
physical inactivity.

Energy balance readings are important for clinical in-
terpretation. Clinical interpretation of the energy balance
between the left and right photon emission rates is rec-
ommended as follows: 0-50% - very low balance; 50-90%
- low balance; 90-100% is the optimal balance. In clinical
interpretation of the imbalance between the total energy
of the luminescence of organs and systems (represented
on both hands), expressed as a% deviation from their
mean value, the following is recommended: 0-5% - the
optimal balance between the left and right sides; 5-10% -
medium imbalance - a temporary adaptive response of
the body to internal or external processes; 10% -> 15% -
severe imbalance - adaptation to extreme influences. The
detection of the lateralization syndrome (the phenome-
non of significant energy asymmetry) corresponds to dis-
orders of the autonomic nervous system (autonomic labil-
ity) and this is an objective sign of a decrease in adapta-
tion reserves and a violation of energy homeokinesis.
The phenomena of local energy attenuation are also
taken into account. The optimal level of balance was
noted for all respondents. This is due to the presence of
significant reserves in the young organism. However, 14
(25%) people had normal balance of organs on the left
and right. Lateralization syndrome was detected in 42
(75%) respondents. This indicated that they had disor-
ders of the autonomic nervous system and that they did
not have a state of absolute health [3-5].
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The deviations in the functional status of the respon-
dents identified by the EPEA method were confirmed by
the results of valeological testing, monitoring of body
composition, and a study of the state of the autonomic
nervous system using a short recording of heart rate
variability. All of these studies identified functional incon-
sistencies and risk factors for NCDs in the respective re-
spondents.

The dependence of the energetic functional status of
the respondents on physical activity was established in
the study. Indicators in dynamics after orthostatic and
dynamic tests were significantly different (Table 1).

Conclusions

The EPEA method made it possible to objectively as-
sess the systemic informational energy processes in
functionally healthy young respondents who do not regu-
larly engage in sports activities and to reveal the stigma
of non-compliance of the functional state with the criteria
of absolute health.

The EPEA method is a modern high-tech available
valid instrumental technique for an objective assessment
of systemic information energy processes of the tissue
level of metabolism and the body as a whole.

EPEA can be recommended for clinical use in objec-
tive structured clinical examination.

Asthenovegetative syndrome remains the only clinical
symptom complex without objective validation. Therefore,
the study of the parameters of the functional state in this
category by the EPEA method is of scientific interest and
is a prospect for further research.

There is no conflict of interest.
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IHTEHCMBHICTb CUHTE3Y OKCUAY A30TY Y KPOBI LUYPIB N1 BrnJiuBoM
oTOPUAY HATPIIO

KonicHuk IJ1

XapkiBcbka Meau4Ha akagemis nicnaaunnoMHoOI OCBITU, M. XapkiB

BB ¢ropug-ioHa SIK XiMIYHOrO areHTa Br/IMBaE Ha MeETabosiiaM, 3MiHa SKOro rposiB/ISETbCA B (DYHKLIOHA/IbHUX |
CTPYKTYPHUX 3MiHax. [o KiHueBux cTabiibHux metabosnitis NO BigHOCSTLCS HITpUT i HiTpaT-aHionn (NO,, NOs), Bu3Ha-
YeHHS KOHLEHTPALlii SKuX € HEMPSMUM METOLAOM OLiHKM iHTeHcuBHOCTI cuHTe3y NO. KoHuyeHTpauis NO € rosoBHum @ak-
TOPOM Horo YncesibHuX GioegeKTiB (Pery/ISTOPHOIro, 3aXMCHOIO, MOLIKOMKYOYOro). [py Hu3bkux KoHLEHTpavisx NO ne-
DEBAXaloTb MPsIMi €QPEKTY, CrIPSMOBAaHI Ha MIATPUMKY FOMEOCTasy, HarpyvKkias, CyAUHHOI, AnxasabHOI Ta HEPBOBOI cUC-
TEM; 1Py BUCOKUX KOHLEHTpauisx NO — nepeBaxatoTb HernpsiMi e@eKkTy, 3yMOBJIEH|, nepl 3a BCE, YTBOPEHHSIM
MEPOKCUHITPUTY. BiioMo, Lo npu nigBULIEHHI B OpraHi3Mi LWBUAKOCTI Bi/IbHOpaauKasibHux peakuyivi NO moxe sctynatv y
PEaKUito 3 CyrnepOKCUAHUM aHIOH-PaANKAIIOM 3 YTBOPEHHSIM MEPOKCUHITPUTY — BUCOKO PEAKLIVHOI Crioslyku 3 AECTPYK-
TUBHWUMM B/IACTUBOCTSIMU 10 BIAHOLLIEHHIO 40 BifIKiB i /1iriaiB. [lepopasibHe BBEAEHHS Wypam ¢Topusgy HaTpito (PH) y Ao-
3ax 1/10 i 1/100 AJ150 npuzBoauts, ripotarom nepiumx 30 Ai6, A0 MiaBULUEHHS y 11/1a3Mi KpOBIi BMICTY HITPUT- i HITpaT-
aHIOHIB, 14O OIMOCEPEAKOBaHO CBIAYUTL PO HAA/MLIKOBY POAYKUIO OKCuAy asoTy, SIKMU Yy MoYaTKoBi TEPMiHM
IHTOKCHKaLIT MOXe BUKOHYBaTH KOMIEHCATOPHY POJib, ase y rnoAasibllioMy BUKIMKATHU NaTosioriyHi peakuii, noss3aHi 3
aKTUBaLIE0 OKCUAATUBHOIO CTPECY. SHWKEHHS HITPUT- | HITPAar-aHioHIB HarnpuKiHUi TpuBasioi gii ®H orocepegkoBaHo
CBIYNTB PO 3MEHLLEHHS FEHEPAL]ii OKCuy a3oTy, WO MOXe OyTu roB'S3aH0, 30Kpema, 3 MiABULLEHHSIM KOHLIeHTpaLii
MEPOKCUHITPUTY B PE3Y/IbTATI BUKOPUCTAHHS OKCUAY a3oTy y peakuii 3 CyrnepoKCUAHNM aHIOH-paankasaom i gegiyntom
aHTUOKCUAAHTHUX DEPMEHTIB.

KnrouoBi cnoBa: ctopua HaTpito, okcua a3oTy, iIHTOKCUKAUiS, HITPUT aHIOHW, HITPaT aHiOHK

BcTyn MOBIIEHOIO 3HWKEHHSA PEe3NCTEHTHOCTI opraHiamy. Pe-
3ynbTaToOM PO3BUTKY LbOro CUHOPOMY € edeKkT XiMiyHOi
mMoandikaLii, To6To 36inblUeHHsT 4Yucna i MnoripLieHHs
nepebiry 3axBoptoBaHb TUX YM iHLIMX OpraHiB Ha T 3HKU-
XEHHS IMYHHUX TMNOKa3HWKIB i MOPYLUEHHS 3aXMCHO-
apanTauinHux  moxnusocten [3].  lMpu  36inbLlUeHHI
KiNbKOCTi pTOpmnAay HATpil0 B OpraHiaMi BUMHWUKaKOTb 3a-
xBoptoBaHHs LIHC, eHOOKpUHHOI cucTemu, opraHis TpaBs-
NeHHs1, 30KkpemMa nediHkn. B ekcnepMmeHTi BCTaHOBIEHO,
LLO NpuW TpuBanomy BNMAMBOBI GTOpMAY HaTPilo B NeYiHui
piarHocTyeTbest Ginkoea i xupoBa AucTpodii, nosiea B
KPOBI MPOAYKTIB NEPEKUCHOro OKUCMEHHA ninigis. CTyniHb
naToreHHoro BMfMBY NpY PO3BUTKY CTpec-peakuii 6araTto
B YOMY BM3HAYa€ETbCS CTAHOM CTPEC-MiMITYOUNX CUCTEM,
30kpema, cuctemmn okeugy asoty (NO). JosegeHo, Lo
NO-3anexHa perynsuis UeHTpanbHUX JaHoK CcTpec-
peakuii 3abe3neyyeTbCcst TUM, LWO FiNogi3 OTpUMye Big
rinotanamyca wwupoko npegctasneHy  NO-eprivHy
iHHepBauito [4]. BuaeneHna snactusicte NO mogynioBatu
BUBINIbBHEHHS ~ OCHOBHMX  CTPEC-TOPMOHIB  rinoqisy
possonse npunyctutn Baxnmey ponb NO B perynsauii
MOro (OYHKUIOHYBaHHA Ta MONEpemKEeHHI HaaMipHOi

Cnonykn dTopy LUMPOKO NOLIMPEHi B NPUPOAI | € BU-
po6HMYMM 3abpyaHioBadem [1]. Y BinbHOMY cTaHi pTop B
npupoai He iCHy€e, ogHaK YTBOPIOE HEOPraHiYHi i opraHivHi
KOMMIEKCHI cnonykn - dTopuan, 3MicT gkux B 3eMHin
Kopi cTaHoBuTb npubnusHo 0,06-0,09%. Bigomo, wo
HW3bKi KOHUEHTpaUii Topy HeobXiaHi 4Nsi HOpMarnbHOro
pocTy i po3BuUTKYy opraHiamy. OgHak npu HagmipHOMY
HaOXOMKeHHI B opraHiam BiaOyBatoTbCs 3HAYHI NMOpPYLLEH-
HA OYHKLIT XUTTEBO BaXNMBUX OPraHiB, MOLUKOSKEHHS
KNiTWH, HEKpOo3. Bnnve dTopuna-ioHa Sk XiMiYHOro areHTa
BNnMBa€e Ha mMeTaboniam, 3MmiHa SKOro MpoOsIBMSETHCA B
YHKLiOHaNbHWX i CTPYKTYPHUX 3MiHax. Ha piBHi ywwkoa-
XytoTb  (DaKTOpW BKIKOYAIOTb  Kiflbka NaToOreHeTU4HUX
MexaHi3MiB, a came: MOpYLUEHHS eHepreTu4Horo 3abes-
neyYyeHHs1 NpoLeci, WO MPOTiKaTb B KITUHI i NOLWKOA-
XKEHHS MeMOpaHHUX CTPYKTYp i (DEPMEHTHMX CUCTEM
KniTuHu [2]. ®Topua HaTpito (PH) € meTabonidyHoo OTpy-
TOW, i B nepwy 4epry mMae MembpaHOMOLLUKOMKYHUWIA
edrekT. [pn XPOHIYHIA XiMiYHIA HaBaHTaXXEHOCTi BUHUKa-
I0Tb CUCTEMHi 3MiHM (PYHKLiOHANbLHOrO CTaHy OpraHiamy
Ha BCiX piBHSAX iHTerpaduii, abo cMHAPOM ekororiyHo oby-

* LlumyesaHHsi npu amecmauii kadpis: KonicHuk I.J1. IHmeHcusHocmi cuHme3dy okcudy azomy y Kposi wypie rid ernnueom ¢pmopudy Ha-
mpito. // Mpobnemu ekonoeii i Meduyuru. — 2020. — T. 24, Ne 5-6. — C. 21-24.
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aKTMBauii  UeHTpanbHOI naHkum cTpec-cuctemun. Y
niTepaTypi € aaHi wopo moxnueocti NO 6rnokysaTtu ne-
pudepuyHMn  BUKML CTPEC-TOPMOHIB  Ta  3axuwiatv
KNITUHW 11 OpraHu Big CTPECOPHUX nowkomkeHb [5]. 3ok-
pema, y He3HayHux KoHueHTpauisx NO npurHivye
BMBINMbHEHHSA KaTexonamiHiB 3 HaOHWPKOBWX 3an03 i CUM-
naTMYHMX HEPBOBMX 3akiHYeHb, NMpU3BoAsyM OO Oobme-
XEHHS CTpec-peakLii.

Oo  kiHueBux  cTabinbHux  metabonitis  NO
BiAHOCATLCA HITPUT i HiTpaT-aHioHn (NO2, NOs), BM3Ha-
YEHHSA KOHUEHTpaLii SKUX CRyXuUTb HENnpsSMuMM METOAO0M
OuiHKkKM iHTeHcuBHOCTI cnHTesdy NO [6]. KoHueHTpauis NO
€ rofIoBHUM (DAKTOPOM MOro yucenbHux GioedexTis (pe-
rynATOPHOro, 3aXMCHOro, NMOLUKOAXKYHYOro). MNpu HU3bKMX
KoHueHTpauisx NO nepeBaxaloTb npsaMi  edekTw,
CMpAMOBaHi Ha niATPUMKY romeocTasy, Hanpwuknag,
CYAMHHOI, AnXanbHOi Ta HEPBOBOI CUCTEM; MPU BUCOKMUX
KoHueHTpauisx NO — nepeBaxalTb Henpsmi edekTw,
3yMOBI€EHi, NepLl 3a BCe, YTBOPEHHAM MEPOKCUHITPUTY.
Bigomo, WO npu nigBULLIEHHI B OpraHiaMmi LUBWMAKOCTI
BinbHOpaaukaneHux peakuin NO moxe BcTynatm vy
peakuito 3 CynepoKCUAHUM aHioH-paguKarnom 3 yTBOPEH-
HAM MEPOKCUHITPUTY — BUCOKO peakuinHOi Cnonyku 3 ae-
CTPYKTMBHMMW BNAcTUBOCTSIMM NO BiAHOLEHHIO A0 Binkie
i ninigis [7].

MeTtoto pobotu 6yno BUKOPUCTAHHS iHTEHCMBHOCTI
cuHTesdy NO 3a ymoB TpuBanoi (oTopuarHoi iHTokcKkaLii.

MaTepian Ta MeToaM ROCNIAKEHHSA

JocnigpkeHHs NpoBOAMMMCS Ha CTaTEBO3PINMX Lypax
niHii Wistar Baroto 180-220 r, skux yTpumyBanu y
CTauioHapHMX YMOBax BiBapito 3a NOCTIMHOI TemMnepaTypu
Ta MPUPOAHOr0 OCBITIIEHHA Y NNACTUKOBUX KMiTKax Ha
36anaHcoBaHOMy xapyoBoMy pauioHi. LLlypiB niggasanu
nepopanbHin 3atpasui 3a OMOMOrow 30HA4A BOAHWMMU
po3ynHamu OTOpUAY HaTPItO LLOAEHHO OAHOPAa30BO Mpo-
Tarom 60 fi6 y posax 1/10, 1/100 i 1/1000 OJlso, wo
BignoBigHo ctaHoBuno 20 mr/kr, 2 mr/kr Ta 0,2 Mr/kr macu
Tina (cepegHboneTtanbHa fosa dTopuay Hatpito Ans
WwypiB, oTpumaHa nepoparnbsHo, ctaHoBuTb 200 mr/kr) Bci
MaHinynawuii nposBogunu B ctaHaapTHMX ymoBax 3 9 ° no
10%, TBapwvH BMBOOMNY 3 EKCNIEPUMEHTIB Yepes 24 roau-
HW MiCNsi OCTaHHbLOrO BBeAEHHA dhTopuay Hatpito. Tea-
pvHaM KOHTPOSbHOI Tpynu BBOAMNM BiANoBigHI 06’emun
nuTHOI Boau. [locnigpkeHHa NoKasHWKIB NpOBOAUNK Yepes
10, 20, 30, 50 i 60 gi6 nicna no4yaTtky ekcnepumeHTy. Y
KOXHi rpyni 6yno no 10 TBapwuH. 3abi nposognmu wnsi-
XOM AekaniTauii rinbMoTUHHMM HOXeM, nonepeaHbLo aHe-
CTe3ylun TioneHTanom HaTpito y gosi 50 mr/kr macwu.
MediHKy nepdpy3yBany OXONOMKEHUM PO3YMHOM A0 NOB-
HOrO BWAANEHHs CnigiB KpoBi, BuAananu, Bupisanu
OiNAHKM  CMONYYHOI  TKaHWHKW,  npocywyBanu  Ha
inbTpyBanbHOMYy nanepi, 3aMopoxyBanu 1 36epiranu B
piakomy asoTi. [lna oTpMMaHHSA romoreHaTy NeydiHKu Ha-
BaXKy TKaHWHM nopgpibHBanuM Ha  xonodi Ta
roMOreHi3yBanu y CKnsiHoMy romoreHizatopi lNMoTtTtepa 3
TeprIOHOBMM TOBKAYMKOM B OXONOMKEHOMY CepedoBuLLi
BuaineHHs (0,25 M po3uuH caxaposu, skui rotyBanu Ha
0,01 M T1puc-HCI 6ydepi, pH-7,4 3 popaBaHHsm 1 MM
EOTA). Mpu poboTi 3 TBapnHaMmmn kepyBanucb BUMOramu
«EBpONENcbKOi KOHBEHLLT MO 3axXUCTy XpebeTHMX TBapuH,
LLIO BMKOPUCTOBYIOTLCS B €KCMEPUMEHTI Ta iHLWIMX HayKo-
BMX Uinax» (Ctpacbypr, 1986 p.), 3akoHy YkpaiHu
Ne3447-1V Bin 21.02.2006 p «[IMpo 3axucT TBapuH Bif
YKOPCTOKOrO NMOBOKEHHS».

Mpo iHTeHcuBHICTL cuHTe3y NO B opraHiami wypis 3a
ymMOB TpuBanoi TOpuaHOI iHTOKCUKauii cyaunu  3a
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BMICTOM Yy nnasmi KpoBi WOro KiHUEBUX CTabinbHMX
MeTaboniTiB — HITPUT- i HiTpaT-aHioHiB (BigobpaxatoTb
cymapHy Bignosigb Bcix i3ocopm NO-cuHTasm). Bmict
HITPWUT- | HITpaT-aHioHIB y Nnas3Mi KPOBi BU3HAYanu crek-
TpodhoTOoMeTpyHO nNpyu 540 HM 3a  JOMNOMOrot
KOMNbOPOBOI peakuii 3 peakTnsom [pucca. MNepen noyart-
KOM aHani3y npoBoaunun ocagkeHHs 6inkis 0,5 H KOH Ta
5% ZnSO4. Ockinbkn peakuid fOia3oTyBaHHA €
CNeUM@IYHO0 TiMbKM Ha HITPUTWU, TO AN BU3SHAYEHHSA
HiTpaTiB NpoBOAUNM X NoNepeaHe BiAHOBMNEHHS. [Ans 06-
po6KM AaHNX BUKOPWUCTOBYBaNW CTaTUCTUYHI METOAM.

Pe3ynbTaTy Ta iXx 06roBopeHHs

Y wypis, ToKkcudpikoBaHux ®H y pgosi 1/10 AJ150,
cnoctepiranock BiporigHe (p<0,001) no BigHOLWEHHIO A0
KOHTPOMbLHOI rpynu TBapWH NiABULLEHHS PiBHA MNNasmMo-
BUX HITpUT-aHiOHIB y cepegHbomy Ha 43, 81 1a 34 %
BignosigHo Ha 10, 20 Ta 30-1y ooy (puc. 1). Ha 50 Ta
60-Ty [oby crnocTepexeHHs BMICT HITPUT-aHIOHIB Y
nnasMmi KpoBi eKCnepMMeHTanbHUX TBapwuH, HaBMNakw,
3HMxyBaBcs (p<0,002) Ha 31 Ta 26 % (puc. 2).
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Puc. 1. Bmicm Himpum-aHioHig y nna3ami Kposi uwypie
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npu Oif pmopudy Hampito y cybmokcu4HUX 0o3ax
(n=10; Me [25%,; 75%] abo M+s)
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Puc. 3. flunamika 3miH emicmy Himpum-aHioHig (y % ro eiOHoweHH0 00 KOHMPOI) y nna3mi Kposi wypise
npu mokcugpikayii pmopudom Hampito y osax 1/10 i 1/100 AJ150

lMpumimka: emicm y KOHMPOnbHIt e2pyni meapuH npuliHamut 3a 100 %

BeeneHHa tBapnHam ®H y gosi 1/100 4150 npusso-
Ouno TakoX [0 CTaTUCTUYHO 3Hadmmoro (p<0,001)
30iNbLUEHHsT BMICTY Nna3MoBUX HiTpUT-aHioHiB Ha 10, 20
Ta 30-g000y ekcnepumeHTy BignosiaHo Ha 32, 59 i 61 %.
Ha 50-Ty poby piBeHb HiTpUT-aHiOHIB HabnuamecA [0
pPiBHA TBapWH KOHTpoOnbHOI rpynu (p=0,162), a Ha 60-Ty
noby — 3Huanecs (p=0,001) B cepeaHbomy Ha 30 %.

PesynbTtat cBiguMnu npo CTaTUCTUYHO 3Hadnme
(p<0,001) no BigHOLLEHHIO A0 KOHTPOMbLHOI rPynu TBapuH
NiABULLEHHS KOHUEHTpaLii HiTpaT-aHioHiB Y nnasMi Kposi
wypis, skum seoannu ®H y gosi 1/100 A5150, Ha 10, 20,
30 Ta 50 goby BignoeigHo Ha 45, 79, 71 T1a 34 %. Ha 60-

Ty 0oOy CnocTepexeHHs1 piBeHb HiTpaT-aHiOHIB NpakTuy-
HO He Biapi3HaBcs Big koHTpornto (p=0,186).

Oisa ®H y posi 1/100 OJ150 cynposogxyBanacb no-
CTYNOBWM NiABULLEHHSIM MOPIBHAHO 3 KOHTPOSEM BMICTY
HiTpaT-aHioHIB y NNa3mi KpoBi AOCNIQHOI rPynu LWypiB: Ha
10-Ty noby B cepeaHbomy Ha 22 % (p=0,003), Ha 20-Ty
noby — Ha 39 % (p=0,001), Ha 30-Ty o6y — Ha 41 %
(p<0,001). Ha 50-ty poby cnocTepexeHHs Bigmidanoch
TakoX 36iNMblUEHHsT PiBHSA HiTpaT-aHioHiB Ha 13 %, ane
BOHO BUsiBUNOCh HesiporigHuMm (p=0,089), Toai sk Ha 60-
Ty Aoy, Haenaku, cnoctepiranock BiporigHe (p=0,011)
3HWXKEHHS Ha 17 % (puc. 3).
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Puc. 3. flunamika 3miH emicmy Himpam-aHioHig (y % ro eidHoweHHo 00 KOHMPOIIK) y nasmi Kpoei ulypie npu mokcugikauil
¢mopudom Hampito y o3ax 1/10 i 1/100 [J150

lMpumimka: emicm y KOHMPOnbHIl epyni meapuH nputiHamut 3a 100 %

Omxe, BUABrneHe NiABULLEHHS y Nnasmi KpoBi LLypiB
BMICTY HITPUT- Ta HiTpaT-aHioHiB npu Aji PH y gosax 1/10
i 1/100 OJ150 onocepenkoBaHo CBIAYMTL NPO HALMMLLKO-
By npogykuito NO, Lo y no4aTKoBi TEPMiHM iHTOKCUKaLii
MOX€e BWKOHyBaTW KOMMNEHCaTOpHY ponb, ane y nogarnb-
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LWOMY TpaHcopMyBaTUCh Yy MATOMOrYHYy peakuilo 3
aKTMBaUiel0 OKCMOATMBHOMO CTpecy. FK npaBuno, Hag-
TNINLLKOBWI piBeHb KiHUEeBMX cTabinbHnx metabonitis NO
NnoB’A3yloTb 3 rinepekcrnpecieto iHayunbenbHoi i3ohopmMu
NO-cuHTasm (iNOS), wo BMHUKaE B pe3ynbTaTi okcuaa-
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TuBHoro ctpecy. iINOS npogykye NO y KinbkocCTi, WO Ha
Kinbka nopsgkis nepesulye npoayKuito NO
eHpoTenianbHo i3ocopmoto NO-CMHTa3u Ta 3yMOBMOE
CTUMYIMIOBaHHA YTBOPEHHS BiNbHWUX pagukanis [7]. Y
pe3ynbTaTi yTBOPHOETLCS BinbLua 3a Hopmu kinbkicte NO,
LLO NiATBEPAKYETLCS 306iNbLUEHHSIM BMICTY MOro KiHLEBUX
NPOAYKTIB.

BusiBneHe 3HWXKEHHS  HITpUT- | HiTpaT-aHioHiB
HanpukiHui TpuBanoi ajii ®H onocepeakoBaHO CBIAYMTL
npo 3HwkeHHs reHepadii NO, wo moxe 6yt NoB’sA3aHo 3
pPAAOM MPUYMH, Hanpuknag, 3 NPUrHiYeHHAM akTUBHOCTI
NO-cvHTasn, nigBULLEHHSM  KOHLUEHTpauii  nepokcu-
HITPUTY B pesynbTaTi BukopuctaHHa NO y peakuii 3 cy-
NEepPOKCUAHNM aHiOH-pagmkanoMm, gediunToMm epmeHTis
@HTUOKCUOAHTHOI CUCTEMW, 3MEHLUEHHSM nonepeaHuka
cnHTedy NO — apriHiHy abo ocHoBHoro kodpaktopa NO-
CUHTa3sun — TeTparigponTepuHy Ta iH. [8].

BUCHOBKM

MepopanbHe BBeaeHHs wypam ®H y gosax 1/10 i
1/100 0150 npussoamTb npoTtsrom nepwmx 30 gi6é oo
NiABULLEHHS Yy nnasMmi  KpoBi BMICTY HITpUT- i HiTpaT-
aHIoOHIB, WO onocepeaKkoBaHO CBIAYMTL NPO HAAMMULLKOBY
NPOAYKLjto oKcuay a3oTy, AKUA Y NOYaTKOBI TEPMIHN IHTO-
KCMKaUii MOXXe BWKOHyBaTW KOMMNEHCATOpPHY porb, ane y
noganbLIOMy BUKNMKATX NATONOriYHI peakLii, nos’a3aHi 3
aKTMBaLi€l0 OKCMOATUBHOIO CTPECY. 3HWXKEHHS HITPUT- i
HiTpaT-aHioHiB HanpwkiHUi TpuBanoi Ajii ®H onocepenko-
BaHO CBigYNTb MPO 3MEHLUEHHs reHepalii okcuay asory,
Lo moxe ByTn NoB’sI3aHO, 30KpeMa, 3 MiABULLEHHSIM KOH-
LUeHTpaLii NepoKCUHITPUTY B pesynbTaTi BUKOPUCTaHHS
oKCcMay asoTy Yy peakuii 3 CynepoKCWOHUM aHiOH-
pagvkanom i AeiunTomMm aHTUOKCUAAHTHUX (DEPMEHTIB.
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INTENSITY OF NITRIC OXIDE SYNTHESIS IN THE BLOOD OF RATS UNDER THE
INFLUENCE OF SODIUM FLUORIDE

Kolisnyk I.L
Kharkiv Medical Academy of Postgraduate Education

The influence of fluoride ion as a chemical agent affects the metabolism, the change of which is manifested in functional
and structural changes. The final stable metabolites of NO include nitrite and nitrate anions (NO,, NO;), the concentra-
tion of which serves as an indirect method for estimating the intensity of NO synthesis. The concentration of NO is a ma-
jor factor in its numerical biological effects (regulatory, protective). At low NO concentrations, direct effects aimed at
maintaining homeostasis, such as the vascular, respiratory, and nervous systems, predominate; at high concentrations
of NO, indirect effects prevail, due primarily to the formation of peroxynitrite. It is known that when the rate of free radi-
cal reactions in the body increases, NO can react with a superoxide anion radical to form peroxynitrite, a highly reactive
compound with destructive properties against proteins and lipids. Oral administration of FN to rats in doses of 1/10 and
1/100 DL50 leads to an increase in the content of nitrite and nitrate anions in the blood plasma during the first 30 days,
which indirectly indicates excess production of nitric oxide, which in the initial stages of intoxication may play a compen-
satory role, but subsequently cause pathological reactions associated with the activation of oxidative stress. The de-
crease in nitrite and nitrate anions at the end of long-term action of FN indirectly indicates a decrease in nitric oxide
generation, which may be associated, in particular, with an increase in peroxynitrite concentration due to the use of ni-

tric oxide in reaction with superoxide anion radical and antioxidant deficiency.
Key words: sodium fluoride, nitric oxide, intoxication, nitrite anions, nitrate anions

Introduction

Fluorine compounds are widespread in nature and
are an industrial pollutant [1]. In the free state, fluorine
does not exist in nature, but forms inorganic and organic
complex compounds — fluorides, whose content in the
Earth's crust is approximately 0.06-0.09%. It is known
that low concentrations of fluoride are necessary for the
normal growth and development of the organ-
ism. However, with excessive intake of the body, there
are significant disruptions of vital organs, cell damage,
necrosis [2]. The influence of fluoride ion as a chemical
agent affects the metabolism, the change of which is
manifested in functional and structural changes. At the
level of damaging factors, there are several pathogenetic
mechanisms, namely: disruption of energy supply to
processes occurring in the cell and damage to membrane
structures and enzyme systems of the cell [2]. Sodium
fluoride (FN) is a metabolic poison, and it primarily has a
membrane damaging effect. At chronic chemical loading,
there are system changes of a functional condition of the
organism at all levels of integration, or the syndrome of
ecologically caused reduction of the body's resis-
tance. The result of the development of this syndrome is
the effect of chemical modification, i.e., an increase in the
number and deterioration of diseases of certain organs
against the background of reduced immune parameters
and impaired protective and adaptive capabilities
[3]. With increasing amounts of sodium fluoride in the
body, diseases of the CNS, endocrine system, and diges-
tive organs, including the liver, develop. The experiment
found that in prolonged exposure to sodium fluoride, pro-
tein and fatty dystrophy is diagnosed in the liver, as well
as the appearance of lipid peroxidation products in the
blood [3]. The degree of pathogenic influence in the de-
velopment of a stress response is largely determined by

the state of stress-limiting systems, in particular, the nitric
oxide (NO) system. It is proved that NO-dependent regu-
lation of the central parts of the stress response is pro-
vided by the fact that the pituitary gland receives from the
hypothalamus a widely represented NO-ergic innervation
[4]. The identified property of NO to modulate the release
of major pituitary stress hormones suggests an important
role of NO in the regulation of its functioning and preven-
tion of excessive activation of the central part of the
stress system. There are data in the literature on the abil-
ity of NO to block the peripheral release of stress hor-
mones and protect cells and organs from stress damage
[5]. In particular, at low concentrations NO inhibits the
release of catecholamines from the adrenal glands and
sympathetic nerve endings, leading to a limitation of the
stress response [3].

The final stable metabolites of NO include nitrite and
nitrate anions (NO., NO3), the concentration of which
serves as an indirect method for estimating the intensity
of NO synthesis [6]. The concentration of NO is a major
factor in its numerical biological effects (regulatory, pro-
tective). At low NO concentrations, direct effects aimed at
maintaining homeostasis, such as the vascular, respira-
tory, and nervous systems, predominate; at high concen-
trations of NO, indirect effects prevail, due primarily to the
formation of peroxynitrite. It is known that when the rate
of free radical reactions in the body increases, NO can
react with the superoxide anion radical to form peroxyni-
trite, a highly reactive compound with destructive proper-
ties in relation to proteins and lipids [7].

The aim of the research was to determine the inten-
sity of nitnic oxide synthesis under conditions of pro-
longed fluoride intoxication.

Material and methods
The studies were performed on mature Wistar

*To cite this English version: Kolisnyk I.L. Intensities of nitric oxide synthesis in the blood of rats under the influence of sodium fluoride. //
The Medical and ecological problems. — 2020. - Vol 24, Ne 5-6. - P. 25-28.
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rats weighing 180-220 g, which were kept in a stationary
vivarium at a constant temperature and natural light in
plastic cages on a balanced diet. Rats were orally inocu-
lated with the probe with aqueous solutions of sodium
fluoride once daily for 60 days in doses of 1/10, 1/100
and 1/1000 DLsg, which were 20 mg / kg, 2 mg / kg and
0.2 mg / kg of body weight (average lethal dose of so-
dium fluoride for rats, obtained orally, is 200 mg / kg). All
procedures were performed under standard conditions
from 9:00 to 10:00, the animals were excluded from the
experiments 24 hours after the last administration of so-
dium fluoride. The control animals were injected with ap-
propriate volumes of drinking water. The study was per-
formed on the 10th, 20th, 30th, 50th and 60th day after
the launch of the experiment. There were 10 animals in
each group. Animals were euthanized by decapitation
with a guillotine knife, pre-anesthetized with sodium thio-
pental at a dose of 50 mg / kg body weight. The liver was
perfused with the cooled solution until the com-
plete removal of traces of blood, extracted, cut out areas
of connective tissue, dried on filter paper, frozen and
stored in liquid nitrogen. To obtain liver homogenate, a
sample of tissue was ground in the cold and homoge-
nized in a glass Potter homogenizer with a Teflon pestle
in a cooled isolation medium (0.25 M sucrose solution,
which was prepared in 0.01 M Tris-HCI buffer, pH-7.4
with the addition of 1 mM EDTA). When working with
animals, we were guided by the requirements of the

"European Convention for the Protection of Vertebrate
Animals Used in Experiment and Other Scientific Pur-
poses" (Strasbourg, 1986), the Law of Ukraine Ne3447-IV
as of 21.02.2006 "On the Protection of Animals from
Cruel Treatment".

The intensity of NO synthesis in rats under conditions
of prolonged fluoride intoxication was determined by the
content in the blood plasma of its final stable metabolites
— nitrite and nitrate anions (reflect the total response of all
isoforms of NO synthase). The content of nitrite and ni-
trate anions in blood plasma was determined spectropho-
tometrically at 540 nm by color reaction with Griss re-
agent. Before the start of the analysis, protein precipita-
tion of 0.5 n KOH and 5% ZnSO was conducted. Since
the diazotization reaction is specific only for nitrites, their
previous reduction was performed to determine ni-
trates. Statistical methods were used for data processing.

Results and discution

The rats infected with FN at a dose of 1/10 DL50
demonstrated a significant (p <0.001) increase in plasma
nitrite anions relative to the control group of animals by
an average of 43.81 and 34%, respectively, on the 10th,
20th and 30th day (Fig. 1). On the 50th and 60th day of
observation, the content of nitrite anions in the blood
plasma of experimental animals, on the contrary, de-
creased (p<0.002) by 31 and 26% (Fig. 2).
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Fig. 1. The content

of nitrite anions in the blood plasma of rats under the action of sodium fluoride in subtoxic doses
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Fig. 2. The content of nitrite and nitrate anions in the blood plasma of rats under the action
of sodium fluoride in subtoxic doses (n = 10; Me [256%; 75%] or M £ s)
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Fig. 3. Dynamics of changes in the content of nitrite anions (in% relative to control) in the blood plasma of rats
during poisoning with sodium fluoride in doses of 1/10 and 1/100 DL50

Note: the content in the control group of animals is taken as 100%

Administration of FN to animals at a dose of 1/100
DL50 also led to a statistically significant (p <0.001) in-
crease in the content of plasma nitrite anions on the 10th,
20th and 30th day of the experiment by 32, 59 and 61%,
respectively. On the 50th day, the level of nitrite anions
approached the level of animals in the control group (p =
0.162), and on the 60th day, it decreased (p = 0.001) by
an average of 30%.

The results showed a statistically significant (p
<0.001), in relation to the control group of animals, in-
crease in the concentration of nitrate anions in the blood
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plasma of rats injected with FN at a dose of 1/100 DL50,
on the 10th, 20th, 30th and 50th day, respectively, by 45,
79, 71 and 34 %. On the 60th day of observation, the
level of nitrate anions did not differ from the control one
(p =0.186).

The effect of FN at a dose of 1/100 DL50 was ac-
companied by a gradual increase as compared to the
control of nitrate anions in the blood plasma of the ex-
perimental group of rats: on the 10th day — by an average
of 22% (p = 0.003), on the 20th day — by 39% (p =
0.001), and on the 30th day — by 41% (p <0.001). On the
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50th day of observation, there was also an increase in
the level of nitrate anions by 13%, but it was unreliable (p

= 0.089), while on the 60th day, on the contrary, there
was a reliable (p = 0.011) decrease of 17% (Fig. 4).
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Fig. 4. Dynamics of changes in the content of nitrate anions (in% relative to control) in the blood plasma of rats
during poisoning with sodium fluoride in doses of 1/10 and 1/100 DL50

Note: the content in the control group of animals is taken as 100%

Thus, the detected increase in the plasma of rats of
nitrite and nitrate anions under the action of FN in doses
of 1/10 and 1/100 DL50 indirectly indicates excess pro-
duction of NO, which in the initial stages of intoxication
may play a compensatory role, but later transformed
into pathological reaction with activation of oxidative
stress. Typically, excess levels of terminal sta-
ble NO metabolites are associated with overexpression
of the inducible isoform of NO synthase (iNOS) resulting
from oxidative stress. iINOS produces NO in an amount
that is several orders of magnitude higher than the pro-
duction of NO by the endothelial isoform of NO synthase
and causes the stimulation of the formation of free radi-
cals [7]. As a result, a larger amount of NO is formed,
which is confirmed by an increase in the content of its
final products.

The detected decrease in nitrite and nitrate anions at
the end of long-term action of FN indirectly indicates a
decrease in NO generation, which may be due to a num-
ber of reasons, such as inhibition of NO synthase activity,
increased peroxynitrite concentration due to NO use in
reaction with superoxide anion -radical, deficiency of en-
zymes of the antioxidant system, reduction of the precur-
sor of the synthesis of NO-arginine or the main cofactor
of NO-synthase — tetrahydrobiopterin, etc. [8].

Conclusions

Oral administration of FN to rats in doses of 1/10 and
1/100 DL50 leads to anincrease in the content of nitrite
and nitrate anions in the blood plasma during the first 30
days, which indirectly indicates excess production of ni-
tric oxide, which in the initial stages of intoxication can
perform the compensatory role, but subsequently causes
pathological reactions associated with the activation of
oxidative stress. The decrease in nitrite and nitrate ani-
ons at the end of long-term action of FN indirectly indi-
cates a decrease in nitric oxide generation, which may be
associated, in particular, with an increase in peroxynitrite
concentration due to the use of nitric oxide in reaction
with superoxide anion radical and antioxidant deficiency.
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Y cTatTi po3rniaHyTO KOMYHIKaTUBHY CTPATerito yXu/ibHOCTI (XEMKUHIY) B aHIJIOMOBHOMY aKafeMidHoMy AUCKYDCl. Xe-
[KNHIOBI KOHCTPYKUIi I03BO/ISIIOTL aBTOPY iHAMBIAYaNi3yBaTn CBOE CY/IDKEHHS], OOMEXUTH CTYriHb KaTeropu4yHoOCTi Bu-
C/IOBJIEHHS T YHUKHYTHU abCOIIOTHOIO TPaKTyBaHHS. HaBdaHHs ¢axoBoi aHrivicbkoi MOBM 3406yBaqiB CTyreHs AOKTOpPa
@inocodii Ta HaykoBO-neAaroriyHux fpawiBHMKIB — MPIOPUTETHE 3aBAAHHS BULLOI MEAMYHOI OCBITH, ¥ 3B'A3KY 3 YuM Me-
TOI AOC/IIKEHHSI € BUBHEHHS | CUCTEMATH3ALYISI MOTEHUIIHVX TPYAHOLYIB, MOBS3aHNX i3 JIIHMBICTUYHUMU KOHCTPYKLISMU
XE)KYBAHHSI B aHITIOMOBHOMY HayKOBOMY ANCKYPCI. [JOLiIbHE BUKOPUCTAHHSI XELXKUHIOBUX KOHCTPYKLIV pO3r/isAaeTscs
aBTopamu SIK BaXkK/iMBa yMOBa  YCITILLHOMO CriyIKyBaHHS, MDKKY/IbTYPHOIO B3aEMOPO3YMIHHS Ta MKHapOAHOro CriiBpobit-
HULTBA B YMOBAaX LUBUAKOIO PO3BUTKY IHTErpauivinnx npouecis B YKpaiHi, O 3YMOB/IOE aKTYa/lbHICTb AOC/THKEHHS.
[IpoaHasi30BaHO HaMbINbLL YIKUBAHI KOHCTPYKLIT XEAXKyBaHHSl, IX 3HAYEHHSI | KOHTEKCTYaslbHy posib Y )axoBOMy MOBJ/IEH-
Hi. [JOCTI/KEHO JIIHrBICTUYHI OCOB/IMBOCTI MapKEPIB XEAXXUHIY, BUIHAYEHO QYHKLII XEMKMHIOBUX KOHCTPYKLIU 3a/1€KHO
Bif IHTeHUii agpecaHTa. Marepian AOC/IKEHHS — 3pa3Ku aHI/IOMOBHOIO MEANYHOIO ANCKYPCY, OTPUMAaHi METOLOM Cy-
LinbHOI BUbipKu, xaHpm "case report” i “research article” 30kpema, ki MICTATECS B €/1EKTPOHHIV 6a3i AaHnx MEANYHNX
ny6nikauivi "PubMed”. BUBYEHHS CTPATEriVi XEPKYBaHHS YMOXJ/IUBIIIOE YCYHEHHS MOMUIIOK VM YHUKHEHHS HEMOPO3YMiHb Y
MEeANYHOMY CrliIKyBaHHI. [OCTIWKEHHS QYHKLIOHa/IbHOI peani3aulii XeAKuHry Ha MaTtepiasi OKDEMMX HayKOBUX JKaHpIB
aHIJIOMOBHOIO MEANYHOIO ANCKYPCY KOHKPETU3YE Ta YBUPA3HIOE MOBJIEHHEBY CUTYaLIiO «/IiKap — MNaLieHT», MOTUBYE KO-
MYHIKaTUBHY MOBELIHKY HapaTuBHUX [HCTaHLiM, CripUsie onTuMi3aLlii MPKHapoAHOI rnpogeciiiHoi koMyHikawii, ABTopyu BBa-
XKaloThb, O BUBHEHHSI KOMYHIKaTUBHOI CTPATErii yXWiIbHOCTI B KOHTEKCTi aHI/IOMOBHOI MiAroToBKU 3400yBadqiB CTYreHs
AOKTOpa @iniocoii Ta HayKoBO-NeAaroriyHux rnpawiBHUKIB 3aKi1agiB BULLOI MEANYHOI OCBITU ANHAMI3YE MPOLEeCcy HayKoBOI
criBripawi, Lo y CBOK Yepry CripusiTUMe PO3BUTKY BULLOI MEANYHOI OCBITY B YKpaiHi.

KntoyoBi cnoBa: xemxuHr, KOMyHikaTUBHa CTpaTerisi, KOMYyHikaLis, akagemMiYHUA ONCKYPC, aapecaHT.

The article considers the communicative status of hedging in different genres of the English academic discourse. As a
linguistic phenomenon, hedging is associated with the choice of a particular communication strategy, usually aimed at
reducing the categorical nature of expressions. Hedging allows authors to limit the degree of reliability or validity of the
judgment, to take off responsibility for accuracy of information in a statement, and to avoid critical interpretation. The
English language training of researchers and teaching staff at medical universities has become a priority task in higher
medical education. Therefore, the aim of the study was to examine and systematize the most common challenges in
dealing with hedging linguistic constructions in the English academic discourse. The ability to understand and use hedg-
ing phrases correctly is an essential prerequisite of successful communication, intercultural reciprocal understanding and
international cooperation in the context of rapid development of integration in Ukraine, which renders the present re-
search relevant, The most commonly used hedging constructions, their significance and contextual role in professional
communication have been analyzed. The authors have studied the linguistic features of hedging markers, and the func-
tions of hedging constructions depending on the addresser’s intentions. The material of the research is the corpus of re-
search articles and case reports obtained by the method of continuous sampling from the electronic database of medical
publications "PubMed”, The analysis of hedging strategies is important to eliminate possible mistakes and avoid misun-
derstanding in medical communication. The study of the functional implementation of hedging on the basis of certain
academic genres of the English medical discourse specifies the "doctor — patient” communicative situation, motivates the
communicative behavior of narrative figures, and optimizes international professional communication. The authors be-
lieve that paying due attention to this linguistic phenomenon within the framework of the training PhDs and academic
staff will promote scientific cooperation, thus contributing to the development of higher medical education in Ukraine.

Key words: hedging, communicative strategy, communication, academic discourse, addresser.

Hedging is a communicative strategy, purposefully since without which it may sound rude, overly emotional
used to weaken the illocutionary power of expression, or even aggressive [2; 4; 5]. According to G. Myers,

*To cite this English version: Lysanets Yu., Bieliaieva O., Purdenko T., Ostrovska L., Morokhovets H. Hedging strategies in the english
academic discourse. // The Medical and ecological problems. — 2020. - Vol 24, Ne 5-6. - P. 29-31.
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“hedging is a politeness strategy when it marks a claim,
or any other statement, as being provisional, pending ac-
ceptance in the literature, acceptance by the community -
in other words, acceptance by the readers” [7, p. 12]. As
a linguistic phenomenon, hedging is associated with the
choice of a particular communication strategy, usually
aimed at reducing the categorical expressions. This phe-
nomenon is also associated with such communication
strategies as trying to avoid a direct expression, conceal
insecurity of communicators, present information objec-
tively, prevent possible criticism, distance oneself from
misinterpretation, and limit or mitigate the truth of one’s
statements if communicants are not completely sure of
the accuracy of the information. The material of the re-
search is the corpus of research articles and case reports
obtained by the method of continuous sampling from the
electronic database of medical publications “PubMed”.
The study of hedging strategies is important to eliminate
possible mistakes and avoid misunderstanding in medical
communication. The ability to understand and use hedg-
ing phrases correctly is an essential prerequisite of suc-
cessful communication, intercultural reciprocal under-
standing and international cooperation in the context of
rapid development of integration in Ukraine, which ren-
ders the present research relevant. Quite often, the au-
thor’s profound message can be concealed behind a par-
ticular choice of lexical units in a statement [1; 6], either
deliberately or unintentionally. Therefore, the authors be-
lieve that paying due attention to this linguistic phenome-
non within the framework of the professional develop-
ment of PhDs and academic staff will promote academic
mobility, scientific cooperation and the training of foreign
students to international standards, and thus contribute to
the development of higher medical education in Ukraine.

The phenomenon of hedging is extremely diverse and
includes many types of linguistic tools: discursive words,
word-forming elements, quotation marks, whole sen-
tences. Most often, hedging markers include: modal
verbs and verbs with modal meanings (could, would, be-
lieve, guess, suppose); nouns (there is a possibility, the
thing is); adverbs (quite, relatively, actually, kind of, sort
of); double denial (It is not that | am not afraid); secon-
dary sentences (You got them to do this cross-group re-
porting which was a good idea but the time was the prob-
lem). In linguistics, hedging strategies limit the degree of
confidence in the truth of a statement and thus protect
the speaker from the danger of “losing face” and experi-
encing communicative failure. The hedging strategy is
implemented through multi-level linguistic tools. Let us
consider several examples of hedging constructions,
suggested by K. Hyland [3], and which are common in
the English academic discourse:

- modal verbs: can, could, may, might, will, would,

- modal auxiliary verbs: seem, appear,

- epistemic verbs: assume, expect, speculate, sug-
gest,

- adverbs, adjectives and nouns expressing probabil-
ity (likely, possibly, presumably, probably, reasonable,
assumption),

- approximators of quantity, frequency, time (ap-
proximately, roughly, quite, usually, generally, occasion-
ally),

- impersonal and passive constructions.

For example, let us consider the sentence “Obesity
leads to overweight babies”. As we can see, this expres-
sion becomes categorical and can be interpreted as an
indisputable fact. Thus, the sentence automatically be-
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comes controversial because it assumes that the state-
ment is 100% true in each case, which obviously causes
a number of controversies, because there will always be
exceptions. Instead, the wording “Studies suggest that
obesity leads to overweight babies” allows the author to
distance themselves from the findings of other studies to
avoid making unfounded and categorical statements.

F. Salager-Meyer [9] postulated the following catego-
ries of hedges:

1. shields: i.e. modal verbs expressing possibility,
semi-auxiliaries like to appear, to seem; adverbs of prob-
ability: probably, likely, and adjectives derived from them;
epistemic verbs, i.e. verbs referring to the probability of
the truth of a proposition or hypothesis such as to sug-
gest.

2. approximators: i.e. adaptors or rounders of quan-
tity, degree, frequency and time like approximately,
roughly, occasionally, quite, often etc.

3. author’s personal remarks which express the au-
thor’s personal doubt and direct involvement, e.g.: | be-
lieve, to our knowledge etc.

4. emotionally charged intensifiers e.g.: extremely dif-
ficult, surprisingly, unexpectedly etc.

5. compound hedges i.e. several hedges juxtaposed
e.g.: it may suggest that..., it would seem likely that ...etc.
[9].

Furthermore, the studies [10; 11; 12] suggest another
hedging taxonomy, which is also quite applicable in terms
of medical academic discourse:

1. Adverbs of frequency: frequently, usually, often,
occasionally, weekly, rarely...

2. Quantifiers: some, a few, a bit, a good deal,
many...

3. Epistemic modality verbs: can, may, might, could,
be able to, must, should, need to, to be to, will, would.

4. Epistemic lexical verbs: to seem, to appear, to be-
lieve, to assume, to suggest, to estimate, to tend, to
think, to argue, to indicate, to propose, to speculate...

5. Adjectives & adverbs: a) formal: slightly, presuma-
bly, relatively, somehow, merely, actually, partly... b) in-
formal (diminutives): almost, (a) little, (a) few, enough,
only, pretty, quite, basically, at least...

6. Nouns: assumption, claim, possibility, estimate,
suggestion...

7. Introductory phrases: it is our view that, we feel
that...

8. Vague references: as is known, as the reader
knows...

Clusters of several types of hedging usually consist of
two components (It may suggest that; It seems probable;
It would indicate that), but can also be multi-component
(It would seem likely that; It seems reasonable to assume
that; It would seem somewhat unlikely that; It may appear
somewhat speculative that).

Other examples of hedging in the analyzed discourse
are: “To the best of our knowledge, this is the first case
report of a multifocal (trifocal) invasive carcinoma of the
breast containing osteoclast-like giant cells” [8]; “Many
studies suggest that elevated triglyceride levels are as-
sociated with increased long-term risk of stroke, including
transient ischemic attacks” [8]; “Food allergy is the most
common cause of anaphylaxis in children and recent
studies suggest increased prevalence of both food al-
lergy and anaphylaxis” [8]; “Intelligent teenagers are
more likely to drink alcohol and use cannabis than their
less academically gifted peers but are less likely to
smoke, new study results suggest” [8]; “As is known,
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cancer-associated fibroblasts usually facilitate tumor pro-
gression by releasing cytokines and providing a niche for
cancer stem cells” [8]; “It appears that diabetes, demen-
tia and hypoglycemia are inextricably linked in older pa-
tients with diabetes” [8]; “From this it would seem likely
that chronic injuries are due to repetitive training or from
minor non-contact injuries repeated intermittently” [8]; “It
may suggest that treatment discontinuation could be
considered for one in three long-term users.” [8]; “Age,
type of stimulus, comorbidities, and study design but not
necessarily gender appear to influence the reported
prevalence of cold stimulus headache” [8]; “Collectives in
organizations appear less morally motivated than indi-
viduals” [8]; “Nonetheless, it would seem likely that
chronic treatment with an SRI in adults might result in
neuroplastic changes in the serotonin system” [8]. Hence,
hedging allows us to limit the degree of reliability or valid-
ity of the judgment, to take off responsibility for accuracy
of information in a statement, to avoid critical interpreta-
tion.

Thus, the functioning of non-categorical utterances in
the English academic communication is determined by
the norms of academic style, ethnocultural factor and
pragmatics of the speech act. The ability to correctly ap-
ply and interpret hedging is one of the main communica-
tive competencies required to master a foreign language
at a high level. In our opinion, further study of hedging in
academic discourse is a promising area, which is impor-
tant for successful intercultural communication and the
development of translation theory. In particular, it is nec-
essary to focus on the frequency of specific lexical units
of hedging within the analyzed corpus of publications.
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BE3MNMEPEPBHUN NPO®ECINHNN PO3BUTOK — CTABJIEHHS JIIKAPIB

~ 1 .
Muxatinenko B. J1.," llimeak A. 1., *

1 R . y .

Opecbkuin Micbkuin LieHTp 3gopoB’a, M. Ogeca, YkpaiHa

2 o . <. . . . . .
Opecbkuin perioHanbHUi iIHCTUTYT AeprkaBHOro ynpaeniHHS HauioHanbHoi akagemii AepkaBHoro ynpasniHHs, M. Ofeca, YkpaiHa

AKTyasibHICTb. PO3BUTOK NMEPCOHasly € HEOAMIHHUM 3aBAAHHSM by/b-SKOi opraHizauii, Kk Be/mKoi TaK i manoi. B Haw dac
MPOQECIViHI 3HAHHSI 3MIHIOIOTBCS AYXK€E CTPIMKO, IO MOTPEBYE iX Haroser/imBoro roroBHEHHS | HabyTTs HOBUX BMiHb
npoTsrom BCiei npogheciviHoi kapepy. BiarnosiaHo A0 ypsAosux AOKyMeHTIB (rocTaHosu KabiHeTy MiHicTpis YkpaiHn Big
28 6epesHs 2018 poky N9 302 i Haka3y MO3 Ykpaitm NO 446 sig 22 notoro 2019 poky) 3MiHEHO npasunia rnpogeciviHoi
rEPEniAroToBKM JIiKapiB Ta iXHbOI aTecTallii, 3a0X04y€ETbCS BifbLL LUIMPOKE 3arPOBaMIKEHHS Cy4YacHUX @OpM roCTiviHOI Me-
ANYHOI ocBiTh. [JocnimKkeHb 3 npuBogy OCTaHHIX HOBOBBEAEHb HIXTO HE MPOBOAMB, YO POOUTL MPEACTaB/IEHE [OC/II-
[DKEHHSI CBOEHACHUM | aKTyasibHuM. MEeTor AOCTIKEHHS CTaso 3'9CyBaHHS AYMKU JliKapiB BE/IMKOro MicTa LoAo HOBO-
BBE/IEHb Aep)KaByu CTOCOBHO 6E3NepepBHOro npogeciiiHoro po3sntky (g4ani — bIIP) i atecrauii nepcoHasy. Marepiamm i
meroan. [oCrimKeHHs MpoBOAWIOCS LL/IIXOM aHOHIMHOIO OHauiH onnTyBaHHsS (Computer Assisted Web Interviewing)
Jlikapis micta Ogecv 3a AOrMOMOror OpPUriHa/lbHOI aHKeTH. Bysio onmtaHo 653 Jikaps KoMmyHasibHux 3aknaagis Ozecu
(21,3% Big ix KinbKoCTi). CTPYKTypa BUOIDKM KOHIDYEHTHA 3a BIKOM, CTaTTIO, JIiKapCbKUMU CreLiaibHOCTMMU Towo. Pe-
3yabTarn. Jlikapi y cBoili 6inbLiocti (moHag 70%) cxBasibHO BiAHOCSTLCS [0 3MiH y BIIP. onoBHuMyM MoTuBamu rpoghe-
CiVIHOro CaMopO3BUTKY B JliKapiB €: nparHeHHs Ao camopo3sutky (81,7%), 6axaHHs Habytn HoBux 3HaHb (88,2%) Ta
pO3LLMPUTY POGheCiviHi MoXmBOCTi (66,1%). Jlikapi nposiB/isitoTs cebe aKTUBHUMM | CaMOCTIVIHUMM, BOHW HaAaoTh e-
peBary HayKoBO-OCBITHIM 3aX04aM, LYo NPOBOASTLCS Ha MICUsX, A€ BOHM XuByTb (62,6%), Ta ANCTaHLIVIHOMY HaBYaHHIO
(45,8%), umkaam TeMaTn4yHOro yAockoHaneHHs (62,1%). Jlikapi nepBuHHOI fiaHKu BUSIBU/IM BiflbLl BUCOKY aKTUBHICTb B
rmTarHsx BIIP. [ocTpum nuTaHHSIM € @iHaHcoBa CKIaaoBa. BucHoBKy. [J1s1 YCriiLLHOIo NMpoAOBXKEHHS IHHOBAL B cucTe-
Mi BIP B YKkpaiHi HeobXiaHa KOMIIEKCHA rporpama riaTpUMKH JliKapiB, OCHOBHUMM rapTHEPaMun SKux MatoTb ctatu MO3
Ykpaitu, oprany MicLieBOro caMoBpsIAyBaHHs), JIIKapCbKi acoLlialii i ToBapuCTBa, a TaKox BIAMOBIAA/IbHIY BI3HEC.
Knio4yoBi cnoBa: 6e3nepepBHUiA NpodeCinHMin po3BUTOK, NOCTIHA MeaMyHa OCBiTa, caMooLiHKa, aTecTauis, giHaHCy-
BaHHA

Relevance. Staff development is an essential task of any organization, both large and small. Nowadays, professional
knowledge is changing very rapidly, which requires persistent replenishment and acquisition of new skills throughout the
professional career. In accordance with government documents (resolution of the Cabinet of Ministers of Ukraine as of
March 28, 2018 N2 302 and order of the Ministry of Public Health of Ukraine as of February 22, 2019 N9 446), which
changed the rules of professional retraining of doctors and their certification, wider introduction of modern forms of con-
tinuing medical education are encouraged. No research on the latest innovations has been conducted yet, which deter-
mines the timeliness of the present study. The aim of the study was to find out the opinion of doctors in a large city
about the state's innovations regarding continuous professional development (CPD) and staff certification. Materials and
methods. The study was conducted through the anonymous on-line survey (Computer Assisted Web Interviewing) of
doctors in Odesa using the original questionnaire. The number of respondents were 653 (public medical facilities of
Odesa). The sample structure was congruent by age, sex, medical specialties, etc. Results. Most doctors (over 70%) ap-
prove of changes in CPD. The main motives for CPD of doctors are striving for self-development (81.7%), the desire to
acquire new knowledge (88.2%) as well as expand professional opportunities (66.1%). Doctors demonstrated their atti-
tude as active and independent specialists, they prefer scientific and educational activities conducted in the places where
they live (62.6%), as well as distance learning (45.8%), cycles of thematic improvement (62.1%). Primary care physi-
cians have manifested greater activity in CPD issues. The financial component is an acute issue. Conclusions. For the
successful continuation of innovations in CPD system in Ukraine, a comprehensive program of support for physicians is
needed. The main partners in this should be the Ministry of Public Health of Ukraine, local governments, medical associa-
tions and societies, as well as a responsible business structure.

Keywords: continuing professional development, continuing medical education, self-assessment, certification, funding

BcTyn nporpec 3miHe NPodECINHI 3HAHHS MpauiBHUKIB OyXe
CcTpiMKO. Ak 3acBigyvyoTh cneuianicTu, 3HaHHA BUMYCKHU-
KiB HaBYanbHWX 3aknagie NPodecinHoi OCBITU Ha novaTKy
MWHYFOro CTONITTA Mawxe NOBHICTIO 3MiHIOBan1Chb Yepes
30 pokiB. HanpukiHui XX ctoniTTa uen nepiog 3amMeHLmMB-
cs BTpudi — go 10 pokiB. Tenep ue 3-5 pokis. Bytn nob-

MepcoHan opraHisadii € ii 30N10TMM POHAOM, Bif SKO-
ro 3anexatb AOCATHEHHs Ta iCHyBaHHs opraHisauii. Pos-
BUTOK MepcoHarny € HeoaMiHHUM 3aBAaHHSM Oyab-sKoi
opraHi3adii, gk BenuvKoi, Tak i manoi. HaykoBo-TexHi4YHuN

* LlumysaHHsi npu amecmauii kadpig: MuxatneHko B. J1., Jlimeak A. I., beanepepseHuli npogecitiHuli po38UMOK — cmaesieHHs1 ikapis. //
lMpobnemu ekonoeii i meduyuHu. — 2020. — T. 24, Ne 5-6. — C. 32-38.
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pUM nikapem 3Ha4YUTb MNOCTIMHOMO i HANONernMBOro Npo-
TArom Yyciei NpodeciiHoi Kap’epy NOMOBHIOBATU i OHOB-
NI0BaTK apceHarn CBOIX 3HaHb, HABUYOK i BMiHb — BCbOro
TOro, WO BU3HAYeHO $K OGe3nepepBHUA NPOdECIAHMIA
possuTok (gani — BrNP) [3, 6].

[o ocHoBHMX ¢opM GesnepepBHOro npodeciinHoro
PO3BMTKY nikapiB BiANOBIAHO A0 NOCTaHOBW Ypsiay Hane-
XaTtb: yyacTb Y TEMaTUYHUX LUKONax, ceMiHapax, Hayko-
BO-MPaKTUYHNX KOH(EPEHLIsiX, KOHrpecax, cuMmnosiymax,
3'isgax, y CMMynsauinHuX TpeHiHrax, mancrep-knacax, Ky-
pcax 3 OBOJSIOAIHHA NMPaKTUYHUMK HaBWYKaMW, MeAuYHe
CTaXyBaHHs 3a MeXamu 3aknagy, ae npautoe daxiselpb,
ONCTaHUiNHE HaBYaHHS, Y TOMY YuChi 3 BUKOPUCTaHHAM
€NEKTPOHHNX HaBYarnbHUX PEeCcypciB, HABYaHHA Ha LMK-
nax TeMaTU4HOro yaooCKOHarneHHs B 3aknagax (Ha daky-
nbTetax) nicnagunnomHoi oceitv Ttowo [1,2,4]. 3rigHo
Hakady MOS Ykpainu, 3 01.01.2020p. 3miHoIOTbCA Npa-
BMna NpogecinHoi NnepeniaroToBku nikapie Ta iXHLOI ate-
crauii [9].

Mpobrnemn npodecinHoro po3BuUTKY BigobpaxkeHi y
pocnimpkeHHsix 6aratbox astopiB: O. |. BynbeiHcbkoi, B.
M. FpuHboBoi, P. B. puuko, A. T. EropwuHa, A. A. Kiba-
HoBa, B. I'. KpemeHs, C. M. Mapkosoi, J1. 1. MMyxoBcbKoi,
. O. Cna6koro, B. A. Cnigak, ®. |. Xming, . M. XopxeB-
CbkOi Ta iHWWX. Pasom 3 TuMm, JOCniMKEeHb 3 npuBoay
OCTaHHiX 3MiH i HOBOBBEAEHb AN NikapiB 3a 4OCTYNHUMMU
OaHVMKM LWe HIXTO He NMPOBOAMB, WO pobuTb Le onuTy-
BaHHS aKTyanbHWM i CBOEYaCHUM.

MerToto JocnifpKkeHHs cTano 3'aCyBaHHA OyMKM nikapis
woao HoBoBBedeHb B cdepi 6e3nepepBHOro npodecii-
HOrO PO3BUTKY i aTecTauii Ha BU3HAYeHHA KBanidikauin-
HUx kateropii. O6’eKTOM AOCNiOXEeHHs1 BUCTYNMB Meauy-
HUIM NepcoHan BENMKOro Micta B KpaiHi, a Moro npeame-
TOM CTana gymka nikapie npo pisHi acnektu HOBOro no-
psiaky 3abesneyeHHsl i KOHTposno Ge3nepepBHOro npo-
cdeciviHoro po3BuTKy nikapiB Ha npuknagi micta Opeca.
[ocnimkeHHa npoBoaunoca Ha 3aMOBJIEHHS AenapTame-
HTYy oxopoHu 3gopoB’a Ogecbkoi Micbkoi paaum 3 05 no 21
yepsHs 2020 poky.

MaTepianun Ta MeToau [ROCNIAKEHHSA

Bcboro go onutyBaHHA gonyuunuca 653 pecnoHaeH-
™, To6TO, 21,3% BiA ycix Nnikapie MyHiLMNanbHUX Meguy-
HuX 3aknagis micta Ogecun. [ocnimkeHHs npoBogunocs
LWUMASIXOM aHOHIMHOIO OHNawmH onuTyBaHHA nikapie (96%
OnuTaHMX) 3as3HavyeHnx 3aknagis 3a AONOMOroK opuriHa-
NbHOI  aHKeTW, po3pobneHoi daxisuammn KY Opecbkuii
Micbkuin LieHTp 3popoB’sa» Ta ekcneptamu OfecbKoi kpa-
nosoi opraHisauii O «BceykpaiHcbke Jlikapceke Toa-
puctBo». OHnanH-onutyBaHHs (Computer Assisted Web
Interviewing — CAWI) LUMPOKO BMKOPUCTOBYETLCH B rany-
3eBUX JOCHIMKEHHNAX K KinbKicHUA MeTon 36opy iHdop-
MaLji i € METOOOM LifIKOM peneBaHTHUM LWOAO MEeTU Ao-
CNiHKEHHS.

AHkeTa micTuna 27 3anutaHb 3 pisHOMaHITHUMK Bapi-
aHTaMu Bignosifen, cepea Skux KOXXeH pecnoHAeHT obu-
paB cBiN. [MUTaHHA CTOCYBanucsa Pi3HUX HanpsIMKIB Ais-
nNbHOCTI, nos’asaHunx i3 BIMP: ocobuctoro BigHOLWEHHSA
nikapiB 0o 3MiH, siki BiabyBatoTbCs, i HeOOXiaHOCTI aTec-
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Tauii nepcoHany; ocobucToi akTUBHOCTI HalUMX PECroH-
OeHTiB B nuTaHHax BINP, nnaHyBaHHA OCBITHLOI AisinbHO-
cTi i Habopy HeobxigHWMX 6aniB LWOPIYHO; OLjiHKa CTaHy
crpaB B Ui LapuyHi B 3aKnagax OXOPOHW 300pOB’d i poni
afMiHicTpauii 3aknagy; mpKepen i MOXnIMBOCTen diHaHCy-
BaHHS OiAnbHOCTI, noB’a3aHoto 3 BINP, Towo. binbLla va-
CTMHa 3anuTaHb nepefbavana nuvile OAHY BiAMoBiab,
peliTa NuTaHb Jo3Bofsna BUOIp Kirnbkox Bianosigen. Ta-
KMX 3anuTaHb Oyno Oecsitb, BOHW CTOCYBanucst y4acTi B
OCBITHIX 3axogax, Axepen npodeciviHoi iHpopmaii, mic-
ust poboTK, NikapcbKoi crnewujanbHOCTi, HAYKOBOTO 3BaHHS.
BignoBigb Ha cim 3anuTaHb Gyna 06OB’3k0BOM: KpiM Bi-
Ky, BCi BOHW CTOCYBarnucs akTyanbHOI OisnbHOCTI nikaps
Ta MNoro 3aknagy B nnaHysaHHi BIP.

AHkeTa Gyna nigrotoBneHa 3a gornomoroi «Google
formy», onpautoBaHHs AaHMX 34iNCHIOBANoOChL 3a JOMOMO-
roto Google-tabnuub Ta Excel. OnutyBaHHs npoBoau-
NIOCb BUKIMIOYHO B OHMAWH PEXuMi, aHOHiMHO. [aHi go-
CNiHKEHHs1 € AOCTaTHLO penpe3eHTaTUBHUMMU, SIK 3a Kirb-
KIiCTI0, TaK i 3a iHLWMMKW NapaMmeTpamu.

CTpyKTypa BUGipKWU. AK BUOHO 3 JAaHWUX ONUTYBaHHS,
[0 HbOro AOMYYMIIUCh Pi3Hi 3a BIKOM i CTaTTIO Nnioau, Lo
[oCTaTHbO KOPEKTHO BigbvBae BIKOBWW i cTaTeBwiA 3pi3
BCi€i MiKapcbKoi cninbHOTK MicTa. Manxke Tpu 4BepTi
onuTaHux 6ynu xiHouoi ctaTi (73,4%), KOXeH m'ATvi
(20,8%) — 4onosgivoi. 3HaNWANCL | Taki, WO He CXOTinm
NOBIJOMUTM NPO CBOKW cTaThb. Ix Byno 35 oci6 (5,4%). Ha
pos3nodin 3a cTaTTio Morna BhfuMHYTM Ginbly akTuBHA
yyacTb B ONWUTYBaHHI NikapiB NEPBUHHOI NaHKK i AUTAYNX
MeauyHux 3aknagis. lMonoBuHa pecnoHaeHTiB (49,6%)
6ynu y HanbinbL NPoAYKTUBHOMY B NPOECIHOMY MnaHi
Bili — 41-60 pokiB. KoxxeH n’'aTuin pecnoHaeHT 6yB neH-
cinHoro Biky (Big 61 oo 70 pokis — 18,8%). Bikom 31-35
pokie 6yno 11% pecnoHaeHTiB, y Biuj 36-40 pokis — 8,6%,
no 30 pokiB, TO6TO Monoaux creuianictie, 6yno 9,6%.
3aranom Ha penpeseHTaTMBHICTb AaHUX OOCNIMKEHb MO-
MO TaKoX BMIMHYTW, WO B AOCMISKEHI, BiporigHoO, B3snn
y4yacTb 6inbLu nNigroToBneHi i BMOTMBOBaHI fikapi.

AbcontoTHa 6Ginblictb onutaHux — 83,9% — 6ynu
NPaKTUKyYMMK nikapamn. KoxeH OecaTuii pecnoHAaeHT
(11,9%) 3arimaB nocagy 3aBigylO4Oro CTPYKTYPHWM nig-
posainom. e 3%, abo 19 pecnoHaeHTiB, Gynu 3actyn-
HUKaMW KepiBHMKA 3aKragy OXOpOHW 340poB’s. B onuty-
BaHHI B3ANM y4acTb TaKOX 4 KepiBHUKA MeLMYHOro 3a-
knagy (giarpama 1).

OnuTtaHi nikapi npauioTe y pi3HMX 3aknagax, Lo
YTBOPIOIOTb Mepexy aMbynaTopHOI i cTauioHapHOi Meau-
YHOI JonoMmoruy, ue € nikapi, Wo 3aiHATI AoONOMOrow aij-
TAM | JOPOCNUM, SIK B MEPBUHHIN NaHui MeanyHoi Jono-
MOrW, TaK i B KOHCYNbTaTUBHO-AiarHOCTUYHMX LieHTpax Ta
nikapHsix micta (giarpama 2). Hanbinbw aktuBHuMmn 6ynm
nikapi NepBUHHOI NaHkK i 0co6nMBO NeaiaTpy, WO LiNkom
BipOrigHO CBigUUTL MPO X GinMblU BMCOKY aKTUBHICTb B
cpepi NOCTINHOI MeANYHOT OCBITH .
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[o skoro Tvny BigHOCUTBLCS MicLe Bawoi npaui

T NMocapa
649 Bignoeigen 640 Bignosige Nika
KomyHa/ibHa ycTaHoBa P
3aBigyounii BiggineHHaMm,
[epxasHa iHWKWM Nigpo3ginom
0,
yciaHopali ] 3acTynHUK KepiBHUKa
//7 saknagy (3%)
- IHWe (1,6% KepiBHuK
{( 6%) Kepioma
83,9% .
KomyHanbHe I1_|Kap-na60paHT,
HenpubyTKoBe 6ionor (0,6%)
nignpueMcTBO
Hiagpama 1. Tun 3aknady Hiagpama 2. MNocada
Pe3ynbTaTh Ta ix 06roBopeHHs 62,5% onuTaHux MalTb BULLY aTecTauiiHy KaTeropito,

we 5,6% maroTb BMLLY KaTeropito 3a ABOMa creujianbHoC-
Tamu, 11,1% nepuwy, i nuwe 12,4%, Le nepeBaXHO MO-
noai cneuianictn i gesika YyactTuHa nikapiB-neHcioHepiB,
He MaloTb XOAHOI KaTeropii (giarpama 3).

MpodpecinHa ocBiTHA aKTUBHICTL i KBanidikauis.
[aHi pocnimpkeHHs ceigyaTtb, WO B ONUTYBaHi B3AnuW
y4acTb nikapi NepeBa)KHO 3 BUCOKOK haxoBO MNiAroToB-
KO0, sIka BU3HaHa 4EepXXaBOK Yepe3 MexaHiaM aTecTauii:

Aky kBanidikauivHy kaTeropito/kateropii Bu MacTe Ha uen yac?

(MoXxHa paTu kinbka BigMoBiAew, AKIWO KaTeropii pisHATbCA 3a creLjianbHOCTAMK)
647 Bignosige

He maio xogHoi

404 (62,4 %)
[1Bi BULL 3@ pi3HUMK
cneujanbHOCTAMK

Tpu KaTeropii 3a pisHUMK
cneLianbHOCTAMU

OpHy nepLuy 3a ogHier
cneilianbHOCTIO

Ta 6e3 KaTeropii 3a apyry
ABi nepuwi 3a pisHUMK
cneljianbHOCTAMU

Tpwu cneujanisauii

0 100 200 300 400 500
Hiacpama 3. KeanichikayiliHi kamezopii
dopmanbHe BU3HaHHS KBanidikauii 4obpe kopentoe i3 npocpecioHaniamy. BBaxaeTbCs, WO MOAMN, K OLIHIOTb
CaMOOLIiHKOIO pecrnoHAeHTiB (giarpama 4). AunzanH onu- cami cebe, pigko BUCIOBIIOTL CBOK OCOBUCTY OLIiHKY
TyBaHHs crelianbHo nepegbayvaB 0cobBUCTY OLiHKY CBOro BULLE HXX TaKy, WO € NyOniYyHoW AYMKOLO.
OUiHiTb CBI 0cOBUCTUIA piBeHb NpodeciiHoro po3enTky Big 1 40 10
638 Bignosige#
300
236 (37%)
200
130 (20.4%)
100
28 (4,4%) 37 (5:8%)
0(0%) 3(0,5%) 3(0,5%) 6(0,9%)
0 1 | | |
1 2 3 4 5 6 7 8 9 10
Hiazpama 4. CamoouiHka npogheciliHozo po3sumky
Xo4a aucnepcis camoouiHok Oyna B gianasoHi Big 2,0 KifNbKICTIO 3alHana rpyna nikapis, siKi OLiHWMMM CBOI Npo-
no 10,0, 6anie camoouiHka y Bicim Ganie 6yna HankbinbLL decinHi 3aibHoCTi y AeB’aATb Ganig, ix 6yno 20,4%. EkcT-
NnonynsipHo cepen  ONUTaHWX nikapiB, Takux 6yno pa cneujanictu i3 camooLiHKo B AecsaTb GaniB yTBOpUnu
36,9%. Ha gpyromy micti 6yna rpyna nikapis, siki OLiHAIM HacTynHy rpyny — 7,7%. Likaso, wo Agi rpynu 3 Haneu-
cebe Ha cim GaniB — 22,9%, a ocTaHHE Npu30Be MicLe 3a Wwmmm ouiHkamu (9 i 10 6aniB) pasom cknagalTb Malke
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MNpobnemu ekonorii Ta meguumHH

y OBiYi MeHLUy Aornto, HiXX Aons ocib i3 BULLIO aTecTauin-
HOIO KaTeropieto.

Ha nutanHsa «lo cnoHykae Bac Ao npodeciviHoi ca-
MOOCBITU?», BiANOBIAI Ha sKe CHOPMYNbOBAHO TakK, LUO
BOHW MPOSABNSOTE MOTUBM cTocoBHO BIMP: 87,7 % pec-
NoHOEHTIB BuWOpanu BiANOBiOb: «OTPMMaHHA  HOBWX
3HaHb». 81,3% — «ocobucTuin Ta NpodeCiiHUA 3piCT».
66,3% «pO3LUMPEHHS NPODECIAHNX MOXITUBOCTEN Y.

Bignoeigb, noB’si3aHy i3 nigBuLLEHHAM 3apobiTHOI
nnatu obpanu nuwe 84 pecnoHaeHTN — 12,9%. OTxe,
OCHOBHUMK MoTMBamu wopo BIP € nparHeHHa nikapis

[0 NpodeciiHOro po3BUTKY i ycnixy, 6axaHHs NOCTiMHO
BUMTUCS. Lle €, ronoBHUM YMHOM, BHYTPILLHI MOTUBW PO3-
BUTKY JIOAMHM i NULLEe He3HayHa 4YacTka PECrOHAEHTIB,
KOXXEH BOCbMWI, OpPIiEHTOBaHa Ha 30BHILLUHI MOTUBM, OO
AIKMX BiHOCUTbCS 3apobiTHa nnata i ii 3pocTaHHsA. Mae-
MO AuNeMy, Y4 € Ui BianoBidi BigoOpaKeHHsM BHYTpiLU-
HbOrO MPUNHATTA «igeany nikapsa», YM BOHW BigA3epka-
TIOTb NPaKTUYHWIA JOCBIA, SKUIA CBIAYUTL L0 MK 3HaH-
HAMK | npodpecioHaniamom Ta 3apobiTkamu nikaps
3B’AI30K BiACYTHIN, abo x i Te i iHwe (giarpama 5).

Llo cnoHykae Bac go nocTiHoro npodecinHoro camooceitn? MoxHa gaTu Kinska

Bignoeigen, ane He binblwe 3-x.
652 Bignosipi

BnacHe Hivorol—12 (1,8 %)

84 (12,9 %)

MigeunwweHHA 3apobiTHOT nnatu

OTpUMaHHS HOBUX 3HaHb
HedhopmansHe cninkyBaHHa
3 Koneramu

OcobuCTICHMIA Ta.
npodpeciiiHuii pict
PozwmpenHs npodeciitnmx
MOXUTMBOCTEN

CxBasieHHA CBOET
KOMNETEHTHOCTI Cepeg, Koner
Ocobucre camocTBEpKEHHS
«1 3Halo Binblue 3a IHIKX»

0

39 (6 %)

31 (4,8 %)

114 (17,5 %)

200

575 (88,2 %)

533 (81,7 %)

431 (66,1 %)

400 600

Hiagpama 5. Momusaujisi 0o npoghecitiHoeo po3sumky

Dxepena npodecinHoi iHdopmauii i piBeHb y4yacTi
B HAyKOBWX 3axodax MPOSICHIOBANMCA Kiflbkoma 3anuTaH-
HAMW. Ha nutaHHa «Yu 6panu eu ydacmb 8 MKHapOOHUX
MeduYHUX KOHgbepeHUisx abo 3axodax 3a KOPOOHOM?»
6inbLiCTb pecnoHAeHTIB Aanu HeratMBHy BiONOBIAb, Nu-
e KkoxeH m'atui (19,5%) onutanuii nikap 6paB y4acTb y
nodibHMx 3axogax xova 6 pa3 3a OCTaHHI N'SATb POKIB i
nuwe 43 pecnoHaeHTn (6,3%) 3asHaumnu, Wwo B noAib-
HUX 3axogax 6panu ydacTb Tpwdi i Ginblie NpoTArom
OCTaHHIX N'ATN POKIB.

Takum YnHOM, cepep nikapiB MOKM LLO He cTano npa-
BWUIIOM iXaTu 3a KOPAOH Ha 3'i3aM i KoHdepeHLii 3 MeToto
YOOCKOHAmNEHHs CBOIX 3HaHb, O BOYEBMOb MaE B MepLuy
Yepry hiHaHcoBe NIArpYHTS i € We OAHUM MiaTBepOoKeH-
HAM HU3bKOro colianbHO-eKOHOMIYHOro cTaTycy nikapis B
Hawin kpaiHi. Lien cakTt cnig BpaxoByBaTu i CTBOplOBaTH
BiANOBIAHI MOXIMBOCTI B HAC B KpaiHi, 3any4arum Oo
LbOro BigOMMX BYEHMX NPOBIOHNX IHO3EMHUX dhaxiBLIB.

Ha nutaHHs «Yu 6panu eu yyacmb 8 HayKosuXx 3axo-
Oax 8 YkpaiHi?» cnektp Bignosigen 6ye Habarato Lmp-

Yu 6panu Bu yuacTb 3a ocTaHHi N'aTb POKiB B HAyKOBKX 3ax04ax:

MeguuHnxX koHdepeHuiax abo 3'izgax, KoHrpecax,
wo nposopunucs B YkpaiHi?
651 sianosiab )
Tak, wopiyHo Bepy yyacTb

LWoHaMeHLWwe

29,2% B OAHOMY 3 TaKuX 3axoAis
y

So———mmm=_____|Hwe (0,4%)

Hiacpama 6. Ydacmb 8 HayKko80-0c8imHix 3axodax 8 YkpaiHi
Hanbinbw BaxnmBuMm mxeperiom npodecinHoi iHdo-
pmauii Hawi pecnoHAeHTN BBaXatoTb MiCLEBI KOH(epeH-
Uil, 3 HUMWU KOHKYPYIOTb KYpCU TEMATUYHOro YAOCKOHa-

Tak, 6paB binbLue
HiX B 3-X 3axoaax
~ 27,8%

Tak, 6pas B 1-3x
Takux 3axodis
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wun. binbwe Bcboro (35,3%) pecnoHAeHTIB BigNOBInK,
O BOHW NpuiAManu yyacTb B MOAIOHMX 3axodax OauH-
TPW pasn MPOTArOM OCTaHHIX M'ATU pokiB. 29% pecnoH-
OEHTIB Bi3Ha4Mnu, WO BOHM LLOPIYHO GepyTb yvacTb B
nodibHmx 3axopax. 27,9% pecnoHAeHTIB 3a3Hauunu, Lo
NPOTArOM POKY BOHW Tpwdi NpuMManu yyactb B NOAIOHNX
nyéniyHmx 3axogax. Juwe 48 ocib (7%) Bignosinu, wo
B3arani He G6panu y4acTb B nogibHux 3axogax. Takum
YMHOM, BIANOBIAI HALIMX PECNOHAEHTIB 3acBigyyloTb Mo-
NyNApHICTb cepen nikapiB CycninbHUX 3axodiB HayKOBO-
OCBITHbOrO Xapaktepy, siki He noTpebyloTb Aanekux no-
[OpPOXeW, a Bi TOro i MeHLe KowWTyTb. Ane HeobXiaHO
3BEPHYTM yBary Ha crnabky naHky, sika B3arani nuaeTb-
CcA nosa 3axoJamu HayKOBO-OCBITHbOrO XapakTepy, Lo
NpoXoAaTb B HaLWii KpaiHi. Lle 7% pecnoHaeHTiB, | Tpeba
AyMaTu, LUen BiACOTOK BCE X Taku 3HAYHO BULLMI cepen
TUX, XTO He B35IB Y4aCTb B ONUTYBaHHI, a iM TakoX NoTpi-
GHa y4acTb B HayKOBMX 3axogax Afisi CBOro npodecinHo-
ro 3pocTaHHs (giarpamm 6 i7).

Yum 6panu By yyacTb 3a 0CTaHHI N'ATb POKiB B HAYKOBUX 3aX0Qax:
MenuuHUx koHdepeHLiax abo 3'13aax, KoHrpecax,
WO NPOBOAMNNUCS 3@ KOPOOHOM?

644 sinnosigi

Tak, 6pas B 1-3x

TaKkuX 3axomjis

MixkHapogHi
KoHrpecu y dopmarTi
TenemocTy {0,

Hi, He Bpae
19,7%

OucTaHuiiHo,
oHnawH (0,3%)

Tak, 6pae binbwe
Hix B 3-x 3axoaax

Hiazpama 7. Ydacmb 8 HayKko80-0c8imHix 3axodax 3a KOpOOHOM
neHHs (62,6% i 62,1% pecnoHAeHTIB BiANOBIAHO) HaLio-
HanbHi KOHgEepeHUii, 3’1341, KOHFpecK Halli PeCnoHAEHTU
nigHanu Ha Tpete micue (51,3%). MNMoHag TpetnHa pecno-
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HOeHTIB (37,9%) yOOCKOHAMETLCA 3a PaxyHOK YMTAHHA
npocdpecinHmx XypHaniB no cnewianbHOCTi, WO Ha Hally
OYMKy, He € JocTaTHIM Ana cydacHux nikapis. Maixe
NOMoBMHA PECMNOHAEHTIB 3a3HaYUNN AK JKepena meamy-

HoOT iHcpopmaLii i cBoro npodecinHoro po3BuTKy IHTEpHET
i AMCTaHUiNHe HaBYaHHSA - 46,2% i 45,6% BignosigHo (ai-
arpama 8).

3 nepepaxoBaHUX HUXYe OXepen npodecinHol iHdopMalil BUbepiTb TpU HarUbIinbLL
BaXXNWBUX OnA Bac, AKMMU B1 KopUcTyeTecq Han4acTille:

649 signoeigen

Linknn TematnyHoro
YAOCKOHAsNIEHHA
HauioHanbHi koHbepeHLii,
3'i3gn, KoHrpech,
CMMMNO3iyMW, ceMiHapy
MicueBi koHdepeHL;i,
3'i3gM, KoHrpecw,
CMMIMNO3iyMK, ceMiHapy
YuTaHHA cneviansHuX
JKYPHaniB no crewjanbHOCTI
YuTaHHA moHorpadii,

] nocibHuKiB
MiprotoBka gpyKoBaHUX
npaub

OucTaHuiHe HaBYaHHSA
06roBopeHHs npodeciiHMX
NuTaHb 3 Kosleramu
IHTEepHET, NOWYKOBI
CMCTEMM, [OBiAHNKM,
eHUuKnonegii, couMepexi

11 (1,7 %)

0 100

403 (62,1 %)

333 (51,3 %)

406 (62,6 %)

246 (37,9 %)

122 (18,8 %)

297 (45,8 %)
180 (27,7 %)

299 (46,1 %)

200

300 400 500

Hiacpama 8. [xepena npoghecitiHol iHgpopmauir

[lBa 3anuTaHHs cTOCyBanucs nnaHyBaHHSA i Kinbkic-
HUX MOKa3HUKIB OCBITHbLOI aKTMBHOCTI. Ha nutaHHA
«5k eu nnaHyeme csili npoghbecitiHuti po3sumokx?» Ginb-
WicTe, Ue Mamke ABi TpeTuHM pecnoHaeHTiB (61,1%),
BiANOBINK, WO pobnsATb Ue camocTiiHo, nigbupatoun nig-
xoasuwi 3axogu. e TpetuHa pecnoHaenTiB (36,6%) nig-
OGupaloTb 3axoau B 3aneXHOCTi Big 06CcTaBuH. Takum 4u-
HoMm, BUGIp 3axopiB i3 BINP nikapsimu BigbyBaeTbca BuU-
KJMIOYHO CaMOCTIAHO 3a iXHiM GakaHHsIM i ocobucTor 3a-
LliKaBIEHICTIO.

MoHap TpeTuHa pecnoHaeHTiB (37,6%) nosigomuna, LWo
MatoTb NoHaa 50 6anis, TOGTO BXe A0CArNN BCTaHOBMNEHOrO
AepxaBoto piyHoro MiHimymy. KoxeH cbomuii (16,1%) pec-
NOHAEHT Hakonuyms Bia 4100 50 6anis, a Malbke KOXeH ae-
catuin mae 31-40 6aniB (8,6%) i 21-30 6anis (10,1%). Le
AOBi geumni yTBoptotoTb Ti, xTo MatoTb 11-20 6anie (10,1%) i
1-10 6anie (10,0%) BignosigHo. Bynu 11 Taki pecnoHaeHTw,
WO MalTb HynboBuiA pesynbTtat. Cepen onUTaHWMX Takux
BusiBunacb 41 ocoba — 6,4%, a B OINCHOCTI TakuxX noaen
Moxe ByTu i GinbLue, OcKinbku cam hakT y4acTi B ONUTyBaH-
Hi CBIg4ATb Npo BinbLL BUCOKY MOTMBALLIO, NOIHOPMOBa-
HICTb | aKTUBHICTb.

Okpemuin Brok 3anuTaHb CTOCYBaBCsi poni KepiBHU-
uTBa 3aknapiB B NiiaHyBaHHi, OpraHisauii Ta diHaHcy-
BaHHi BINP. BignosiaHo 40 YMHHOI HOPMATUBHO-NPAaBOBOI
6a3n 06oB’A30k 3abe3neunTn HanexHi ymosu anst BrP
npauiBHvKa, B TOMY 41Chi MOro hiHaHCyBaHHs, Noknaaa-
€TbCsl Ha npaueaasus, onke kowTn Ha BIP nikapsa ma-
toTb OyTM nepepbaveHi y diHaHCOBUX NnaHax MeguyHmx
3aKknajax, ane LMpokomy 3arany ue Hesigomo. Jlikapi
TaKoX He BifalTb, SK LUMKU KOLITAaMU MOXHA CKOpuUCTa-
TUCH, KM NOPAJOK TX OTPMMaHHS, a rpoOMafChki opraHi-
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3auii i, B nepwly yepry, npodcninku Ha LboMy He Hanons-
raloTb, Xo4a BiANoOBIAHO 4O 3aKOHOAABCTBA BOHM MaloTh i
Taki MNOBHOBaXKEHHS, i TaKy BignosiganbHiCTb. Y BignoBia-
HocTi go noctaHoBu KabmiHy MinicTpiB YkpaiHn Ne 302
Big 28.03.2020p. «cbiHaHCyBaHHS 6e3nepepBHOro npo-
decinHoro po3suTKy axiBLiB y cdepi OXOPOHW 340POB’A
30iNCHIOETLCS 3@ PaxyHOK BHOKETHUX KOLITIB Yy MOpsAAKY,
3atBepmxkeHoMy MOS YkpaiHu 3 ypaxyBaHHAM NPUHLIMMNY
iHOMBIAYyanbHOro BUAINEHHSA (hikCOBaAHOI CyMM KOLWITIB Ha
Ge3nepepBHUIA NPOMECINHNIA PO3BMTOK OKPEMOro nikaps,
a TaKoX 3a paxyHOK KoLTiB hisnyHMx Ta/abo ropuandHux
oci6 Ta iHWKX He 3a00POHEHMX 3aKOHOAABCTBOM [Keper
iHaHCYBaHHSAY.

Tomy okpeme nuTaHHA CTOCyBanocs MNoiHopMoBa-
HOCTi nikapie npo c¢iHaHcoBY NiATPUMKY po6oToaas-
uem 3axoniB BIMP. Ak nokasanu Bignosigi: noHaa Tpu
uBepTi (76,2%) Hi4Yoro npo ue He 3HatoTb, 10,3% Bignosi-
nn Binbl BiABEPTO, WO Ha Le KOWTW He 3annaHoBaHi,
7,7% BigNOBINW, WO WOCh €, ane HeBioMO, SK LM MOX-
Ha ckopuctatucs, i nuwe 5,5% pecnoHAeHTIB Big3HAuK-
nn, Wo y diHnNnaHi 3aknagy € oKpemMuin psiaok, SKun ue
nepenbayae (He BUKIMOYEHO, LU0 TakKi iH(OPMOBaHi Nikapi
MOXYTb Hanexartu 4o agMmiHicTpaTopis).

Ha nutaHHa «B yomy moxe 6ymu nidmpumka Bl1P 3
60Ky npayedasusi?» pecrnoHOeHTN obpanun HacTynHi Big-
noBifi: NoHag TpeTUHa PECNOHAEHTIB BBAXalOTb BXe O0-
CTaTHbOK MIATPUMKOD 36epexeHHst 3apobiTHOT NnaTn Ha
Yac HaBYaHHs, a TakoX MOXNMBICTb CNNatu AeKoMy 3a
HaBYaHHA Ha Kypcax 3 TeMaTU4YHOro YAOCKOHANEHHs
(36% i 34,5% pecnoHAeHTIB BiAMNOBIAHO), ane KOXeH ye-
TBEpTUN (25,3%) pecnoHAeHT Ha Lie 30BCiM HE po3paxo-
Bye (giarpamun 9, 10).
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Y 3HaeTe Bu npo $akT i po3Mip KOLWTIB BURINEHNX

BawwM npauenaBLeM Ha NOCTIMHAIA
npo¢eciHM PO3BUTOK MEOQUYHOIO NepcoHany?

638 BignoBigent

Hackinbku A 3Hato Ha Lel pik Taki KoLTn
He 3an1aHoBaHi

Lock HibK €, ane A He 3Hato
YM 3MOXY LM cKOpUcTaTUcs

7,7%

76,2% MpauepaBeub iHpopmMye
Mpo MOXMBOCTI
npodecinHoro HaB4aHHsA

y pasi HasBHocTi Takux (0,2%)

Hi, A1 Hivoro npo ue He 3HaKw

Hiagzpama 9. BudineHHsi Kowmig Ha ¢hiHaHCy8aHHs
Bl1P npayedasuem

Ha nutaHHa «Yu moxeme su po3paxosysamu Ha 0o-
nomoay chapmebipm?» Bynu OTpMMaHi pi3Hi  BianoBiai.
41,2% pecnoHAeHTIB BBaXatoTb, LLIO Lie MOXIMBO, ane 3a
neBHux ymoB. Maike cTinbkn x nmogen (38,9%) Hagann
30BCIM MPOTUNEXHY BIONOBIAb «Hi, UE HEMOXINBOY.
Tinbkn koXkeH n’'atun pecnonaeHT (19,3%) BignoBis Ha Ue
3anuTaHHA MO3UTMBHO | aKTUBHO LMW MOXIMBOCTAMMU
KOPUCTYETbCA. 3 OrNsAY Ha CKNafHi €TUYHI NUTaHHSA, WO
NnocTaloTb B pasi Takol JonoMorK, Le nutaHHs noTpebye
ocobnuvBoi yBarv i oAaTKOBOro BUBYEHHS (giarpama 11).

Ha nuTaHHsa «5Ky cymy epowel eauio2o ocobucmozo
0oxo0y eu 2omosi eumpamumu Ha camoocsimy i niosu-
WeHHs keanigikayii?» 6ynu oTpuMaHi Taki Bignosigi (aia-
rpama 12):

° KOXEH LUOCTUI YN CboMUI pecrnoHaeHT (15,5%)
BiANOBIB, LLO B HbOM0 HEMAE HisSIKOI MOXMMBOCTI Lie 3po-
ouTy;

Yum moxeTe Bu po3paxosysaTtu/exe KopucTyBanucs
pornomoroto 3 60Ky papMaLeBTUUHNUX DipM
abo iHWKnxX cnoHcopiB

645 Bignosigen

Tak, 3a
NEBHUX YMOB

Tak, i UM aKTMBHO
KOPUCTYHCb, OCKI/TbKU
HLLIMX MOX/IMBOCTEA
3amaso

41,2%

38,8%

Hi_ T

IHwe (0,6%)

Hiacpama 11 Sk po3paxosytoms nikapi doriomoay
3 60Ky hapmepipm
Ha nuTtaHHs «Slke eawe cmaeneHHs1 0 3MiH y cu-
cmewmi BIIP?» Ginblwicte pecnoHaeHTiB (70%) Bignos.i-
K, WO BBaXatoTb Lie NO3UTMBHMM KPOKOM, ane aesiki pe-
CMOHAEHTM MalTb 3aCTEPEXEHHs MpO MOCMILWHICTb, 3

’ @ Tak, y chiHnnaHi € okpeMuid pagok
MpoxognnallAL, Ta TY 3a

\_paxyHok nignpuemctaa (0,2%)
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Yu moxeTe Bu pospaxoByBaTy Ha onnaty Bawoi
noaanbloi MeguyHoi ocBiTH/be3nepepBHOro
npodeciliHoro po3BUTKY 3a paxyHOK NpauefaBus
(moxe 6yTu Kinbka Bigrnosigen)

643 Bignosigi

36,1%
34,4%

25,3%

14,6%

0,5%

Hi, viak  Hi, ane sapobitHa Tak, moxamnea Tak, mownuea He 3Haio IHwe

onnataTY  onnata ywacTi

B KOHdepeHuil

nnara 36epiraeTben

Hiazpama 10. OuikyeaHHs1 w000 hiHaHCy8aHHs
Bl1P npayedasuem

° KOXXeH 4eTBepTun pecnoHaeHT (23%) 3asBuB,
Lo ue moxe 6ytn He Ginbwe 1,0% KMoro ocobucroro go-
xogay;

° pas3om 3 TUM KOXeH TpeTin nikap (35,7%) noro-
OMBCS BUTpaATUTK Ha Ui uini go 5,0% csoro goxoay;

° e KoxeH m'atui pecnoHaeHT (18,7%) rotosui
BigAaT! Ha uto cnpasy Tpoxu binbwe rpowen, o 10%
CBOro Joxoay;

] i Xo4 Ue BUrnsgae AoCUTb HECMNOAiBaHO, € TaKoX
nikapi, siki roToBi BUTPATUTU HA CBOE yAOCKOHAnNeHHs Oi-
nbwe 10% BigcoTkiB cBoro goxony. Lle eidHocHO Hese-
nuka Kinbkicme (7,6%), ane goHa o3Hayae, Wo € sikapi,
SKi 8 C80EMY rpazHeHHi 0o npoghbeciliHoao 3poCcmaHHs
2o0mosi xepmeysamu cymmegy OO0 C8020 CKYyOHO20
3apobimky.

[ ]

Cyma rpotueit 3 0co61CToro Aoxoay,
SKY N1iKap roTOBUI BUTPaYaTK Ha
3axogu bIP

646 Bignoeigen
Jlo 10%

Binbe
10%

Jlo 5%

15,5%

T iy

23,1%

He 6inbwe 1%

Hiazpama 12. FlomosHicmb 0o sumpam i3 eriacHo2o 6dxemy
(% 8i0 dox0dy)

SIKOIO Lie pobuTbCs. A KOoXeH TpeTin pecnoHaeHT (33,4%)

BBaXkae 3a MOXNWBE B3arani ckacyBaHHS aTecTauinHWX

Karteropin (giarpama 13).
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Bawwe ctaBneHHs go 3MiH B cucTteMi npodeciHoro possuTKy.
Mo>Ha paTu Kinbka Bignoeigen, ane He binbLue TPbOX

646 Bignosigen

fl He py>»e 3Hato Npo L, 3MiHK

Kpauie Bce 3anuwanocs 6
AK 6yno

B UWifloMy NO3UTUBHO, ane Bce
3aHagTo ycKnagHunocs

B LinoMy No3uTUBHO, ane He
3Halo ge Ha ue 6paTu KowTn

BBaato Lie KPOKOM Y
NpaBUbHOMY HaNpsMKY...

BapTo 6yno 6 ckacyBaTu
aTecTauito B3arani...

0 50

51 (7,9 %)

100

77 (11,9 %)

239 (37 %)
219 (33,9 %)
201 (31,1 %)

217 (33,6 %)

150 200 250

Hiacpama 13. CmaeneHHs1 do 3miH 8 B[P

Pasom 3 Tum, € i npotunexHi gymkn — 12% pecno-
[OEHTIB BBaXalTb, WO Oyno 6 kpalle, SKWO Bce 3anu-
lwunock 6u, sik 6yno paxiwe, we 7,9% pecnoHaeHTIB 3a-
3HaYUNW, WO BOHWU He AyXe B TeMi i He po3yMiloTb, WO
BinbyBaeTbCsa B nuTaHHsx BIP.

Ak 6aummo, cnektp gymok npo BIMP goctaTHbo wwu-
pokuii. Ane 6GinbLUiCTb PecnoHAEHTIB Ha nepLiomy etani
3MiH NigTPUMy€e TOW KypcC, LLO BTIMIOETHCS.

BUCHOBKM

MigcymoBylo4M OTpuUMaHi pesynbTaTu MOXHa CTBep-
DXKyBaTw:

1. Jikapcbka rpoManchkiCTb Y CBOIN BinbLIOCTi cxBa-
NbHO BigHOCUTLCA A0 3MiH y BIP. Pasom 3 Tum, neBHUn
HeraTuBi3M B LbOMY MUTaHHI NPOSIBUB KOXHUIA M'ATUI Ni-
Kap, i ue € CBigYeHHAM HeqoCTaTHLOI NOIHAOPMOBAHOCTI
MeOUYHOro mnepcoHany Ta HEeCUCTEMHOCTI B LisX Kepis-
HULUTBA MeONYHNX 3aKnagiB i BMagHWX CTPYKTYP.

2. [onoBHYMK MOTMBaMK NPOECINHONO CaMOPO3BUT-
Ky Y 3Ha4HOi GinbLIOCTi nikapiB € BHYTpIiLWHE BaxaHHs i
nparHeHHs 4O CaMOpO3BUTKY, OaxaHHs HabyTu HOBUX
3HaHb, PO3WMPUTK CBOI NPOMECINHI MOXNMBOCTI. PiHaH-
COBa MOTVBaUiHa CKkrnagoBa € HEBUNPaBAaHO HU3BKOL.

3. Jlikapi y cBoil GinbLuocTi NnposiBnsitoTb cebe akTuB-
HUMW i CaMOCTIMHUMMW, HamaratTbCs BUPILLUTM MO MOX-
nuBocTi npobnemu i nutanHa BIP, siki nepeq HUMKU no-
cTaloTb. BoHM HagaloTb nepeBary HayKOBO-OCBITHIM 3a-
X04aMm, WO NpoBOAATLCA HA MiCUAX, A€ BOHM XMBYTH i
npauTb, a TaKoX AUCTaHUiMHOMY HaB4yaHHio. OTxe,
OPIEHTYIOUNCL Ha iHTEepecK, NOTPedU i MOXIMBOCTI fika-
piB, Cnig akTMBHO BMKOPMCTOBYBAaTW i po3BMBaTU Ui dop-
MW MOCTINHOI MeanyHoi ocsiTh (gani — NMMO).

4. BinblWw BMcoOKa akTMBHICTb B nuTaHHAX BIP, ak i B
ONUTYBaHHI B UINOMy, NikapiB MEepBUHHOI NaHKM MOXe
CBIAYMTM NPO X BinNblUy BMOTUBOBAHICTb 4O Npaui B OXO-
poHi 3p0poB’si. [poTe He BUKIIOYEHO, WO Lie 06ymoBne-
HO crieumdikoto BUGIpKM abo TuM, WO mikapi NepBUHHOT
NaHKM OOBWWIA Yac G6ynu 3anyyeHi OO iHWKUX npoueciB
pecbopMyBaHHs i Kpalle NpU3BMYainMca 4o CyYacHux 3a-
co0iB KOMYHiKaLlii, 30kpema [0 OHMNalH ONUTYBaHb.

5. TocTpyM i PaKTUYHO HEBUPILLEHUM MUTAHHAM €
(hiHaHcoBa nigTpumka BIP nikapis, ockinbku 6inbLwicTs 3
HUX He MatoTb [OCTaTHIX KOLWTIB, W00 CaMOTYXKKWN BUPI-
LUMTM NUTaHHSA CBOrO NPOMECIHOrO PO3BUTKY, | Ha 3HaY-
He NigBULLEHHA 3apobiTkiB nikapiB 6rnmx4YnM 4acom pos-
paxoByBaTh He AoBoauTbeA. Jlikapi noTpebytoTb AieBoi
niaTPMMKK 3 BOKYy BiANOBIAANbLHOrO MNpauegasus i 3any-
YeHHS OO0 uiei cnpaBu napTHepiB i koonepauii pi3HMX iH-
CTUTYLIN.
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6. MutanHa BIP matote 6yTn y bokyci yBaru kepis-
HUKIB MeOQMYHMX 3aKknagis, BKMYaTW Ai€Bi ynpaBniHCbKi
3axogn, O6yTn nybniyHMMM i 3po3yminumMmn ons Meam4Horo
nepcoHany. Ha 4aci € po3po6ka i 3anpoBakeHHs Ha 3a-
cajax coujanbHOro napTHepcTBa nporpam ans nigTpum-
Kn 6e3nepepBHOro nNpodecinHoro po3suTKy nikapis. Oc-
HOBHMMW NapTHepamu ANnd nikapis maiTb ctatn MO3
YKpaiHn, opraHy MicLeBOro camoBpsiQyBaHHSs, nikapcbKi
acovujauji Ta ToBapucTea. Baxknneo gobutmcsa gonyyYeHHs
0O uuMx nporpaMm couianbHo BignosigansHoro 6i3Hecy,
30KpemMa, papmaLeBTUYHOI iHOYCTPIl.

MepcnekTBM NnoaanbLWIMX AOCN ifyKeHb

OnuTyBaHHA Ta iHLWI IHCTPYMEHTU COLiONOriYHNX A0-
CnifkKeHb NPO BaXNMBi 3MiHW | HANPSAMKM PO3BUTKY B CUC-
TEMi OXOPOHi 310POB’S1 € BaXXINMBMM 3acOOOM BU3HAYEH-
HS1 cTaHy npobnemu, i xo4a AaHi Uboro AOCHiMKeHHs 4O-
CUTb CMINMBO MOXHa eKCTpanornoBaTV Ha HauioHanbHWN
piBEHb, BApTO AyMaTu Npo NPOBEAEHHS BCEYKPaiHCLKOro
ONUTYBaHHA LWOAO MUTaHb NOCTIMHOI MEeAWYHOI OCBITH i
6e3nepepBHOro NPOgECINHOrO PO3BUTKY JiKapiB.

KoHdpnikT iHTepeciB. Aemopu 3asestomb rpo 8iocy-
mHicmb KOHGIikmy iHmepecis.
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MNpobnemu ekonorii Ta meguumHH
IHOPOPMALUIA ONA ABTOPIB

3 METOI A0TPUMaHHS MKHApPOAHWX NpaBusl 0chOPMIIEHHS, aBTOpaM PeEKOMEHAYETbCS 03HaloMUTUCS 3 “EanHUMM BuMmo-
ramu Ao Pykonucis ans biomeanuHux XKypHanis” Ha www.icmje.org.

Y AKOCTi HeBiA'EMHOI YacTUHKU npouecy nybnikauii, aBTOpu, peLeH3eHTV | peaakTopy MOBUHHI MNOBIAOMUTM Npo ByAb-sKi
KOH(NIKTW iHTepeciB i HapaTh AeTanbHy iHpopMauio, nianucaswm dopmy 3assu npo Cnyxbosy ETuky Ta Hagicnaswm ii Ha aa-
pecy peaakuii XXypHany. ABTOpu pyKonuciB 3060B’A3aHi noBaXkaTu npaBo MPVMBATHOCTI NauieHTa. [epea No4aTKoOM AOCAIAXKEH
KOMiCii Mpo BiACYTHICTb KOHiAEHLiMHOI iHchopMaLii Ta HanpaBfieHHs! YCTaHOBWU. B HanpaBneHHi 3acBifgqyeTbCs, WO XOAHa Yac-
TWHa pykonucy He 6yna ony6nikoBaHa i He NPUNHATA A0 APYKY iHWWMM BUAAHHSIMU.

CraTTi Ny6nikyloTbCA YKpaiHCbKOK, POCIMCbKO abo aHrMiNCbKO MOBaMW. ABTOPCbKMIA OpPUriHan MoAaeTbca Yy ABOX
NPUMIPHUKaX, WO CKIaAalTbCs i3 OCHOBHOrO TekcTy (CTaTTs — 15 cTopiHOK, ornsa — 20 CTOPIHOK, KOPOTKE MOBIAOMAEHHS — 7
CTOPIHOK); cnucky nitepatypu (cTaTTi — go 20, ornsiam — Ao 50, KopoTki NOBiAOMAEHHS — Ao 15 mxepen); Tabnvub; intocTpauin
(He 6inblue 4); Ha3B PUCYHKIB; aHOTALil YKPaiHCbKOI Ta aHrfiicbkoto MoBaMu (1800 3HaKiB pa3oM 3 K/IOYOBKMMM C/IOBaMM), LIO
NOBWHHI MICTUTU O6r'pyHTYBaHHS METW, MaTepianiB Ta METOAIB, pe3ynbTaTh AOCHIAXKEHHS.

Ha nepuwiii cTopiHui 3a3HavaroTbes: Wwndp YAK; npisBulla aBTopiB, iHilianM, HAyKOBI CTyMeHi Ta 3BaHHS; HasBa CTaTTi; yCTa-
HOBW, A€ NpautoloTb aBTOpM, MICTO; KoYOoBI croBa — Big 5 Ao 10 ciiB abo cnoBoCnony4YeHb, WO pO3KpMBalOTb 3MICT CTaTTi. Ha3sa
CTaTTi POCi CbKOI, YKPAIHCHKOK Ta @HIMIMCHKOI0 MOBaMM MOBMHHA 6TV CTUCIO | He nepeBuLyBaT 120 cuMBoniB. Mia3arosnoBok €
NPUAHSATHUM. TEKCT CTaTTi NOBUHEH BYTU CTPYKTYPOBaHWUI HAaCTyMHUM YMHOM: BCTYM, METa, MaTepian i MeToaM, pe3y/ibTaTi Ta BUCHO-
BOK. Ha OCTaHHii CTOpiHUI TEeKCTy BfiacHOpYYHi MiAnNMcU BCiX aBTOpIiB: Mpi3BMLLE, iM'A Ta Mo-6aTbKOBi, MOLITOBa aapeca, HOMepU
TenedoHiB (Cny>x60BuiA, AOMaLLHIN), 3a AKMMU peaakuia byae KOHTaKTyBaTy i3 aBTopamu. Nofaloum CTaTTio A0 peaaklii, aBTopu TUM
CaMUM NIATBEPIKYIOTb OpUriHanbHICTL poboTu. Lle o3Hauag, Wwo aBTopchbki NpaBa abo 6yab-aKi iHWI NpaBa BAACHOCTI TPETiX 0ci6 He
nopyLytoTbcsl. MignrMcamm aBTopy 3acBia4ytoTh, LU0 XO0AHa YacTvHa pykonucy He 6yna ony6nikoBaHa i He NpUIMHSTA A0 APYKY iHWMMM
BUAAHHSMMW. TEKCT APYKYETLCS WpHGhTOM He MeHwe 2,8 MM Ha 6inoMy nanepi yepes niBTopa iHTepBanu, Ha apkywwax dopmaty A4
(210%x297 MM), nons 3 ycix 6okiB No 20 MM. KpiM ABOX pO3ApYKOBaHMX KOMiid, MaTepian noTpibHO HagaTy Ha KOMMaKT-AMCKY, TEKCT
cTaTTi noBuHeH 6yTn y dopmati Microsoft Word. J1aTuHCbKi TepMiHM, IHWOMOBHI Cll0Ba MOBWHHI 6yTW HaapyKoBaHi KypcuBOM. Tiflbku
3arasibHOBXMBaHi CKOPOYEHHS] MOXYTb MOAABATUCA 6€3 MOSICHEHHS. CKOPOYEHHS! Y Ha3Bi CTaTTi HE € MPUMHSTHUMK. BCi BEMMUMHM
Np1BOAATLCS B oAnHMUAX CI, ofHaK AOMYCTUMUMM € i iHLLI 3aranbHOBXMBaHI MO3HAYeHHS Ta oauHWLi BuMiptoBaHHs (I, min., h, C, Da,
cal). ImocTpauii (pycyHku, doTorpacii) NMoBMHHI 6yTM MPOHYyMepoBaHi. Has3Bu pUCYHKIB MOBWMHHI 6yTW HaapykoBaHi Ha OKpeMil
CTOpiHUi. MantoHKM MOBWHHI 6yTW BMKOHaHI 3 BMKOPUCTAHHSAM iHCTPYMEHTIB, AOCTYNHUX Y TEKCTOBMX pedakTopax abo B Excel.
®oTorpadii NoBUHHI ByTN BUCOKOSIKICHUMW. TabnnLi po3MILLYIOTECS HA OKPEMMX apKyLuax, HyMepyroTbCs MOCNIAOBHO, KOXKHA CTOpiHKa
CynpOBOOXKYETLCS KOPOTKWUM 3arofloBKOM. PUCYHKM € AOMOBHEHHSAM 10 TEKCTY CTaTTi i He NOBMHHI NOBTOPIOBaTH iHOpMaLii, NoaaHoi y
pykonuci. Ha 3BOpOTi pUCYHKIB ONiBLEM CTaB/ATL iXHi MOPSAKOBI HOMEPM, 3a3HayaloTb MpI3BULLE NEPLIOrO aBTOpPa, CKOPOYEHY HasBy
cratTi. Cnmcok nitepaTypy oOPMIIIOETLCS HA OKPEMUX CTOPIHKaX 6e3 ckopoyeHb. ABTOpU NOAAoTbCS 3a abeTKok, CnoYaTKy axepena
KUpUAMLELD, NOTIM NatnHULE0. MocunaHHa y TeKCTi No3HaYaloTbCs undpamm y [KBagpaTHUX] Ay>Kkax. Mopsaok oopMAeHHS CinCKy
niTepaTypu: Ans MoHorpadiit — MpiseuLle, iHilianm. HasBa kHUrn. Micle BWAQHHS: BMAABHWLTBO, PiK BUAAHHS. KifbKiCTb CTOPIHOK;
ans xxypHanis — Mpi3suLle, iHiianu. Ha3sa cratTi. Ha3ea XypHany. ToM, Homep. Pik: CTOpiHKKM, Ha SKUX BMILLEHO CTaTTIo.

OAHOYacHO, aBTOPU HadalTb MOBHUIA Mepeksiad TeKCTY, NiAPUCYHOUHMX MIAMUCIB | TabNMUYHMX MaTepianiB aHMiMCbKO
MOBOIO. Y nepesiky BUKOPUCTaHOI liTepaTypy NOCUIAHHS, HaBeAeHi KMpUNULE, TPaHCTITEPYIOTLCS i3 3aCTOCYBaHHAM nporpa-
Mu “Trans 1.02" abo noaibHux nporpam.

Yci pykonucu XypHany peLeH30BaHi He3anexHuMy ekcrieptamu. lNpoueaypa peueH3yBaHHS BKIOYAE NepeBipKy CTaTTi
MpOTSroM ABOX TWXHIB ABOMA crieljianicTamMmu, NpUsHaYeHnMM pefakuiiHO paaotko. PYKOMUC i3 peLieH3iel0 HaaCUIaeTbCsl aBTopy
N9 BHECEHHS KOPEKTUB Nepes 0CTaTOYHUM MOAAHHSAM CTaTTi 0 peaaKuil XXypHary.

Micna ny6nikauii cTaTTi aBTOpU MNepeaatoTb aBTOPCbKI MpaBa pedakuii xxypHany. Pepakuis 3anvwae 3a coboro npaso
3MiHIOBaTH | BUMPaBASATU PYKONWUC, OAHAK BHECEHI KOPEKTVBW He MOBMHHI 3MiHIOBaTW 3arasibHOro 3MiCTy Ta HayKOBOro 3Ha4yeHHs
CTaTTi.

3anyyaloum A0 AOCHIMKEHHS MNauieHTiB, aBTOPUM HeCyTb BIAMNOBIAANbHICTb 32 BWKOHAHHA €TWYHMX CTaHAApTiB
lenbciHKcbKoi Aeknapauii 1975 i3 nonpaskamu 2005 poky. PyKonuc NOBMHEH MICTUTU HACTYMHWUI NyHKT: “Mu 3asBfs€MO, WO Nia
Yyac AOCNIMKEHHS npaBa nauieHTiB 6ynM BpaxoBaHi Yy BiAMOBIAHOCTI A0 BMMOr [enbCiHKCbKOI KOHBeHUii”. Mpu BUHUKHEHHI
CYMHIBIB LLOAO BIANOBIAHOCTI pyKOMUCy A0 BUMOT lenbCiHKCbKOI Aeknapalii, asTopu 6yayTb 3060B'a3aHi BiA3BiTyBaTUCS MpO
CYMHIBHI acneKkTV JOCTimKeHHS | 06rpyHTYBaTV MiaACTaBu CBOro niaxoay.

SKWO AOCNIMKEHHSI BUKOHYETbCS 6€3 3anyyeHHsl nabopaTopHUX TBApWH, PYKOMWUC MOBWMHEH MICTUTWU HACTYMHWUMA MYHKT:
“Mu 3asBNSEMO, WO MW He MpOBOAMMO AOCNiAXeHb Ha TBapuHax”. JOCnimKeHHs, SKi NpOBOAATLCA Ha TBAapWHaXx, MOBWHHI
BiabyBaTMCA y BiANOBIAHOCTI i3 BCTAHOBAEHUMM IHCTUTYLIOHAIlbHUMU HOPMaMK BUKOPUCTaHHS nabopaTopHux TBapuH. Haykosui
NOBWHHI KepyBaTUCS NPUHLUMNAMM NYMaHHOrO CTaBfIEHHS 4O TBAapWH, IO BUKOPUCTOBYIOTLCA B Aocnigax. HeobxigHo nogaTu Ha-
CTYMHy iHcbopMaLito: BUA TBapWH, FEHETUYHWUI CTATyC: NiHis (3rigHO MpaBWA CTaHAAPTHOrO MO3HAYEHHS JiHii TaBopaToOpHMX
TBapWH); KaTeropisi nabopaTopHUX TBApWH abo ix Mikpo6ionoriyHmMii CTaTyc; Maca Ta Bik TBapyH Ha Mo4aTKy eKCMEpPUMEHTY; Ka-
paHTMH abo TpuBaniCTb Nepioay aknimMaTu3auii Nia Yac NnepeBe3eHHs TBapuH Ha BENWKI BiACTaHi; YTPMMaHHSA TBApWH Nig Yac ek-
cnepvMeHTy (MapaMeTpy MiKpoksiMaTy, TeMnepaTypa, BooricTb, 06'eM MOBITPS, CBITMOBUIN PEXUM, TUM KITKX, TUM NIACTUIIKK).
ABTOpPM MOBWHHI MiATBEPAMTM BiAMOBIAHICT HOPMATNBAM YTPUMAHHS Ta roAyBaHHS TBApuH (EBponeiicbka KOHBEHLiS MO 3aXuc-
Ty XpebTOBMX TBapWH, LLO BUKOPUCTOBYIOTbCS 3 eKCnepuMeHTanbHo abo iHwol MeTow. — Crpacbypr, 1986), HasBHICTb
cepTudikaTy SKOCTi, @ TaKOX NOBIAOMUTU AXepeno HabyTTa TBapuH. HeobxigHO onmcaTy BCi npoueaypu, SiKi BUKOHYKOTbCS Ha
TBapWHi, A03M Mpenaparis, WO BBOAWMNCS, XipypriyHi BTpy4Y4aHHS Ta iHWI Aii, @ TakoX BiAMITUTU BUKOPUCTAHHSA MpU LIbOMY
MeToaiB aHecTesii (amB. iHpopMauito npo MNpasa JlloanHu | TeapuHK).

Li npaBuia NowmMpoTLCS Ha BCi BUAW PYKOMMUCIB, Y TOMY YMCi CTaTTi, KOPOTKi AONOBiAI, KOMEeHTapi A0 KiHIYHUX BU-
npobyBaHb. Pykonuck, ki He BiANOBiAaloTb UMM BUMOraM, 6yayTb NOBEpHEHI aBTopaM AN KopekLii.

39



Tom 24, N 5-6 2020 p.

INFORMATION FOR AUTHORS

In order to comply with the international regulations, the authors are strongly encouraged to consult the “Uniform Re-
quirements for Manuscripts Submitted to Biomedical Journals” at www.icmje.org.

As an integral part of the publication process, the authors, reviewers and editors are required to confirm whether they
have any conflicts of interest to declare, and to provide details of these in the following Conflict of Interest Statement Form.
The authors of the articles will respect the patients’ right to privacy. Upon the familiarization with the abovementioned details,
the patient must complete the Standard Statement of Informed Consent Form. The lack of confidential data must be certified by
the act of expert committee attached to the article. The referral from the corresponding establishment with the statement that
neither part of the suggested research has been published or accepted for publication in other journals must be sent with it as
well.

Articles in Ukrainian, Russian or English are accepted for publication in The Medical and Ecological Problems. The article is
submitted to journal in two copies. The article comprises the text of the research (15 pages for articles, 20 pages for reviews, 7
pages for brief reports); the list of cited literature (20 positions at most for articles; 50 positions at most for reviews; 15 posi-
tions at most for brief reports); tables, figures (no more than 4); legends and captions; summaries in Ukrainian, Russian and
English (approximately 250 words) providing the arguments in support of the aim of the research, explanation of materials and
methods, the results and conclusions.

The first page contains UDC code, author’s record (name, initials, scholar degrees, title, the title of the article, institution,
city) and keywords — from 5 to 10 words or phrases revealing the content of the article. Title of the paperin Russian, Ukrainian
and English should be concise, it must not exceed 120 characters. A subtitle is acceptable. The text of original papers must be
divided into paragraphs, including introduction, the aim of the research, materials and methods, results and conclusions. The
last page must be manually signed by author(s) of the article, featuring first name, last name and patronymic, address, tele-
phone numbers (office, home) for Editorial office to keep contact with. By submitting a paper to the editor, authors thereby
confirm the original form of the articles, which means that the copyright or any other property rights of the third parties are not
violated. The author(s) sign the article thereby certifying that neither part of the suggested research has been published or ac-
cepted for publication in other journals. The text of the manuscript must be in printing type no less than 2,8 mm, double-
spaced, on A4-size sheets (210x297 mm); margins from each side — 20 mm. Along with 2 printed copies, the manuscript is
provided in Microsoft Word format on electronic media. Latin notions and foreign words must be typed in italics. Only common
abbreviations may be left unexplained. No abbreviations are acceptable in the title. All values are set in SI units; however, other
generally used abbreviations and units (I, min., h, C, Da, cal) are also accepted. Figures (drawings, photographs) must be
numbered. Figure captions are to be printed on a separate page. Drawings should be prepared using tools available in Word
processors or in Excel. Photographs must be of high quality. Tablesshould be on separate sheets, numbered consecutively and
headed by a concise title. Figures are adjuncts to the text and should not repeat material presented therein. On the reverse side
of the figures it is necessary to write with a pencil their sequence numbers, name of the first author and the short title of the
article. The list of cited literature is provided on a separate page without abbreviations. The authors are stated in alphabetical
order, at first the sources in Cyrillic alphabet, then in Roman alphabet. The references in the text are indicated in [square]
brackets. The cited works are to be compiled in the following way: for monographies — Name, initials. Book hame. Place of pub-
lication. Publishing house, year. Total number of pages; for journals — Name, initials. Article name. Abbreviated name of journal.
Volume, number: pages containing the article.

At the same time the authors provide full translation of the article’s text, picture captions and table materials into English.
In the list of references, the Cyrillic positions must be transliterated with the use of “Trans 1.02” or similar programs.

The original papers are peer-reviewed. Usually editorial staff chooses two readers who review papers during two weeks.
The manuscript with review is sent to authors and after being corrected is delivered to editorial office for final acceptance.

Upon publication of the paper, the authors transfer the copyright to the Editorial office of the journal. The Editorial office
reserves the right to alter and correct the manuscript considered for publication in the way that will not change its overall con-
tent and value.

When reporting experiments on human subjects, authors should indicate whether the procedures were performed in ac-
cordance with the ethical standards of Helsinki Declaration of 1975 as revised in 2005. Therefore the manuscript must include
the following clause: “We declare that during research the rights of patients were taken into consideration according to Helsinki
Convention”. If doubts for that matter arise, the authors must account for the doubtful aspects of the study and explain the
reasons for their approach.

If the research does not presuppose experiments on laboratory animals, the article must include the following statement:
“We declare that we do not perform research on animals”. When reporting experiments on animals, authors should indicate
whether the institutional and national guides for care and use of laboratory animals were respected. The authors must follow
the principles of humane attitude to animals used in experiments. They must submit the following information: type of animals,
genetic status: the line (according to standard rules of defining the lines of laboratory animals); the category of laboratory ani-
mals or their microbiological status; weight and age of animals at the beginning of the experiment; quarantine or acclimatiza-
tion period during transportation over long distances; maintenance conditions during the experiment (microclimate parameters,
temperature, humidity, air volume, light conditions, cage type, type of bedding material). The authors must prove the compli-
ance with normative standards on animals maintenance and foddering (European Convention for the Protection of vertebral
animals used in experiments or other purposes. — Strasbourg, 1986) and provide the information as to the acquisition source of
animals, as well as the quality certificate. It is necessary to describe all procedures performed on animals, introduced doses of
medications, surgical interventions and other actions, the use of anesthesia methods (See Statement of Human and Animal
Rights).

The abovementioned requirements must apply to all original papers, including original research, brief reports, case reports
and also for comments on clinical trials. Manuscripts that do not meet these requirements will be returned to authors for correc-
tion.

40



