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RESULTS OF STRUCTURAL ANALYSISOF MEDICAL APPOINTMENTS OF
QUERCETIN DRUGSAND ITSDERIVATIVESIN UKRAINE

S. Bobokalo, L. Almakaieva, H. Panfilova, O. Tsurikova

Mema: nposecmu ananiz cmpykmypu JiKApCbKUX NPU3HAYEHb Npenapamie KeepyemuHy ma 1o2o noXiOHux 6
Yrpaini.

Mamepianu i memoou. Buxopucmosysanucs oami ekcnepmno2o onumyeauHs aikapise iz 25 micm Ykpainu, uo
npogoounocs ynpoooexc 2017-2018 pp.. B onumysanus nputivanu yuacms nikapi pizHux cneyianrbHocmeu, wo
manu «oyxce sucokutiy (k> 0,91), «sucoxuiiy (k = 0,71-0,90) ma «3aooginenuiiy (k = 0,51-0,70) pieenv kom-
nemeHmHoCcmi. 3a3Havenuli NOKA3HUK 8U3HAYABCS 3 GUKOpUCMAanHAM n’amu Koegiyicumis (k;.,), axi xapaxme-
pusyeanu pieeHb  MeopemuKo-npukiaoHol nid2omoeKu (axieyie 3 NUMAHbL Op2auizayii  JKY8albHO-
O0IAZHOCMUYHO20 Npoyecy X6Opux 3 pPIHUMU eudamu aueionamil. Buxopucmano icmopuunuil, ananimuko-
NOPIGHANbHULL, CUCTHEMHULL, TIOZIYHUL, 2INOMemUKo-0eOYKMUBHUL, MaAMeMamuko-CmamucmuyHutl. Memoou, d
MAKOHC MEMOO eKCNEPMHO20 ONUMYBANHSL.

Pe3ynomamu 0ocniodcennsn. Bemanosnerno, wo naubinvua xinvkicme npusnauens (51,82 %) 30ilicniosanace
mepanesmamu/CciMetiHumy JiKapamu, a Haumenwa — enookpunonozamu (3,6 %). ¥ nepesaoicuiii binowocmi pe-
CNOHOeHmU (OKpIiM anepeoiozie ma eHOOKPUHOL02I8) NPUSHAYAIY 3A3HAYEeH] NPenapamu 3a 0CHOBHUM OIla2HO30M
xgopozo. Ilpu yvomy, nuwe mepanesmu/cimenini nikapi ma Kapoionoeu 30MUCHIOBANU NPUSHAYEHHS NPEnapamis
K8epyemuHy ma 1o2o NOXIiOHUX 30 WUPOKUM CReKMPOM PO3BUMKY KIIHIUHOI KapmuHu nepebicy namonodii, a ca-
Me 3a OCHOBHUM Oid2HO30M, 1020 YCKIAOHEeHHAMU mda CYnymuimu 3axeoprosanHamu. Jlikapi écix cneyianvho-
cmetl, OKpiM OMONAPUH2OI02I8 GIOMIMUNLY (YAKM GUKOPUCMAHHS Y TIKY8AHHI CYNYMHIX NAMOL02IU X8OPUX npe-
napamis keepyemuny ma tioeo noxionux. Ileputy nosuyiro (1-1i piseno MKX-10) 3atimanu 1ikapcoKi npusHayeHHs.
y pasi nikyeanns I-Xeopob cucmemu kpogoobicy (78,97 %), opyey nosuyiro — J-Xeopob cucmemu OuxauHs
(11,30 %), a mpemio — K-Xeopob cucmemu mpaenenns (6,04 %). VY cmpyxkmypi npusnauens 0Jist X60pux Ha cep-
YeB0o-CYOUHHI NAMONO2IT HAUOIILULY NUMOMY 842y MAU NPUSHAYEHHS Y pasi NiKyeanus cmenokapoii (49,60 %),
Ha Opyeitl no3uyii — Xxpouiunoi iwemiunoi xeopobu cepys (21,61 %), a na mpemiii — iHuwux yepebpoBACKYIAPHUX
xeopob (10,60 %,).

Bucnoexu. Jlogedeno, wo Hauguwyi NOKA3HUKU NPUSHAYEHb NPEnapamis Keepyemuny ma o020 HOXIOHUX
30TUCHIOBANUCA Mepanesmamu/CiMetiHuMy JiKapsamu y TiKY8aAHHs 3aX60PH06AHb Cepye8o-CYOUHHOI cucmemu 3d
OCHOBHUM OIAZHO30M, 1020 YCKIAOHEHHAMY ma cynymuivu namonocismu Huzvkui pigens abo éiocymmuicmo npu-
3HAYeHb npenapamie i3 03HAYeHOi epynu y AIKApie iHwuX cneyiarbHocmel nompebdye npogedeHHs nooaIbulux
00CIONHCEHb Y 3A3HAYEHOMY HANPAMKY.

Kntouosi cnosa: ancionamii; ancionpomexmopu; KeepyemuH, NIiKAPCbKi NPUSHAYEHHA; 4acmoma JiKapcbKux
NpU3HAYEHb.
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1. Introduction

Violation of the integrity of the vessels and veins
is one of the important chains in the pathogenesis of
many pathological processes in the human body and
development in the subsequent whole spectrum of sym-
pathomplexes [1]. Therefore, the use of drugs that pre-
serve the physiological parameters of the functioning of
blood vessels and veins, contribute to the improvement
of microcirculation, and as a consequence, reduce tissue
swelling and improve the metabolic process can signifi-
cantly prevent the development of life-threatening pa-
thologies such as stroke, infarction chronic venous insuf-
ficiency, etc. [2]. The composition of this set of drugs
include drugs, which are presented in different pharma-
cotherapeutic groups. All of them belong to the group of
angioprotectors. According to the literature, angiotpro-
tectors are becoming more and more widespread every
year in the treatment of various types of angiopathies
(diabetic, including retinopathies, nephropathies, patho-
logical lesions of cerebral and coronary vessels, lower
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extremity vessels, etc.) rheumatoid diseases, atheroscle-
rotic lesions of the vessels, diseases of the veins, as well
as in trophic ulcers, etc. [2, 3]. The use of natural biofla-
vonoids derivatives in the treatment of a wide range of
diseases does not lose its relevance [1, 4]. The high bio-
logical activity of bioflavonoids, primarily quercetin
derivatives, has been known for a long time, but they
became more widely used in allopathic medicine only in
the second half of the last century [4, 5]. Since then,
interest in quercetin and its derivatives has not only de-
creased, but due to the active development of pharmacol-
ogy and related fields of knowledge has gained a new
logical load. Currently, the literature presents data on
antioxidant activity [6], vasodilating [7], antihypertensive
[8] and antiatherogenic action [6, 9]. In addition, querce-
tin preparations have shown significant data on cytopro-
tective properties in conditions of ischemia syndrome
and reperfusion of various tissues and organs in humans
[10]. The effective use of quercetin and its derivatives as
antioxidant drugs makes it possible to state the presence
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of a whole complex of properties, first of all anti-anginal
[8], liporegulatory [9], anticoagulant [1, 6], membrane-
stabilizing [10,11] and immunostimulating [12, 13]. The
presence of significant results in the ability to block the
activity of free radicals, increase the efficiency of enzy-
matic antioxidant protection of cells, which generally
creates positive prerequisites for maintaining the integri-
ty of cell membranes necessitates the need for further
studies in this direction [6, 10]. According to experts, the
most promising among the bioflavonoids on the mem-
brane properties is a representative of inhibitors of lipox-
ygenases - corvitin (quercetin) [6, 14]. Given the socio-
economic importance of increasing the incidence rates of
the population, especially those of working age for ma-
lignant pathologies, studies on the evaluation of anti-
cancer activity of the use of quercetin preparations are of
considerable importance [15]. According to recent data,
antitumor activity has been demonstrated in the treatment
of various tumours, including in oncohematology [16,
17]. Given the above, it is logical that the market of
quercetin and its derivatives is actively developing in
Ukraine and abroad [18, 19]. According to the results of

studies of domestic scientists, the vast majority of querce-
tin drugs belong to the group of over-the-counter drugs,
which are released to pharmacy visitors within the frame-
work of responsible self-medication on an outpatient basis
[20]. In order to evaluate the prospect of introducing new
generic drugs from the quercetin group and its derivatives
into the organization of the treatment-and-prophylactic
process, there is an objective need for research into the
structure of medicinal prescriptions of drugs from the
specified group. The purpose of our research was stated
and determined.

The aim of the study - to analyse the structure of
medicinal prescriptions of quercetin and its derivatives
by doctors of different specialties.

2. Planning (methodology) of resear ch

In order to achieve the aim of the research we have
developed a scheme of research, which contained such
stages as preliminary-preparatory, analytical-mathematical,
resulting, system-generalizing, final. The main tasks in
conducting the research in the specified stages, as well as
their substantive load are presented in Table 1.

Table 1

Research methodology (main tasks and content of work stages)

Thenameof the | Themain task of
The content of theresearch
resear ch stage resear ch
Carrying out preliminary analysis of the data of the specialized literature in the
chosen research area (domestic and foreign sources). Outline research objects. An
analysis of the tools used in similar research, the results of which are presented in
Preliminary eval- | open databases. Conducting pilot studies with subsequent analysis of the results
Preliminary- uation of objects obtained by specialists working in the same field of applied works. Assessment of
preparatory and research the level of competence of experts on the developed set of parameters, which
methods. allow evaluating the level of theoretical and applied training of specialists in the
identified problems. Identify a group of experts with "very high" and "high" lev-
els of competence. Preliminary assessment of objective limitations in the conduct
of research and development of measures to minimize them.
Collection of statistics. Preliminary analysis of the intermediate indicators of
. the analysis and implementation of a set of optimization measures in making
Organize the . S S ,
. . the necessary calculations and generalizations. Determination of respondents
Analytical- collection of rele- . . .
: - levels of competence by a set of parameters and identification of respondents
mathematical vant statistical o T e v " .
. with "very high", "high" and "satisfactory" levels of competence. Testing and
material . : . . - .
analysis of the effectiveness of using different statistical analysis packages to
obtain reliable and representative experimental data.
Data processing Conducting statistical processing of obtained data at the stage of their collec-
Resulting and evaluation of | tion (analytical and mathematical stage of research). Assessment of the relia-
the results obtained | bility and representativeness of performance indicators in studies.
According to the results of the researches, their systematization is carried out
in order to assess the level of achievement of all tasks set at the beginning of
Analysis of the the work, which ultimately allow achieving the main aim of the research.
System- . . .
. results of applied | Comparison of self-reported data with research results conducted by other
generalizing Lo g .o S .
research scientists in a similar direction or using similar research objects and methods.
Generalization of the received data. Analysis of existing limitations in the
conduct, use and scientific interpretation of research findings.
Assessment of the
scientifically ap-
plied value of the Assessing the prospect of putting research results into practice with a view to
Final obtained results and | solving immediate socio-economic problems of the development of the
outlining the pro- pharmaceutical supply system in Ukraine. Outline of perspective directions of
spects of their theoretical and applied researches on the specified subject.
implementation in
the future
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The results of the research at the effective stage of
the work were analysed (structural analysis) according to
the following three groups of parameters: prescribing of
quercetin and its derivatives according to the basic diag-
nosis, complication of the basic diagnosis and concomi-
tant pathologies; the main diagnoses for which quercetin
was prescribed according to the International Classifica-
tion of Diseases 10 (ICD-10); a list of doctors by special-
ty who prescribe quercetin and the main diagnosis, com-
plications of the basic diagnosis and related pathologies.

3. Materials and methods

Based on the purpose and methodology of applied
research, we have outlined the following research objects
and methods. The subjects of the research were selected
data of anonymous questionnaire of doctors of different
specialties with the use of a questionnaire, which includ-
ed questions regarding the assessment of the frequency
of prescriptions of quercetin preparations in the treatment
of patients with various types of pathologies, including
angiopathies, their complications and in the treatment of
comorbidities. In addition, we used the operational data
of the market research system "Pharmstandard" / "Phar-
mXplorer", company "Proxima Research". The survey,
which was conducted during 2017-2018, was attended
by doctors (more than 400 respondents) of various spe-
cialties from 25 cities of Ukraine, working in the primary
health care unit and in healthcare facilities, where they
provide medical care to inpatients. Taking into account
the fact that the survey used a single methodological
approach, the comparison of the obtained data in the
dynamics of the years seems justified. The sample of
respondents was formed on a random basis, and the inter-
im data were submitted for examination to independent
experts who had "very high" and "high" levels of compe-
tence in the investigated issues. The level of this indica-
tor in the group of respondents and experts was deter-
mined using five coefficients (kl+n) of competence,

3,97 % 363 %
5 (4

4,20 %

ETR—-

which characterized the level of theoretical and applied
training of specialists in the organization of medical and
diagnostic process of patients with different types of
angiopathies (practical experience, availability of qualifi-
cations , undergraduate training, a degree or title, partici-
pation in international professional conferences, etc.). All
respondents and experts according to the kn index were
divided by the level of competence at unequal intervals
into 5 groups: "very low competence" (k=0.15-0.20);
"low" (k=0.21-0.50); "satisfactory" (k=0.51-0.70);
"high" (k=0.71-0.90); "very high" (k>0.91). In the fol-
lowing, we used survey data of respondents with “satis-
factory”, “high” and “very high” levels of competence.
As indicated earlier, a group of highly qualified experts
with “very high” and “high” and level of competence
was formed to conduct a preliminary assessment of the
obtained results.

We used historical, analytical, comparative, sys-
temic, logical, graphic, hypothetical-deductive, mathe-
matical-statistical methods of scientific search and cogni-
tion. The main applied value in the conducted research
was the method of expert interviewing. Frequency analy-
sis of quercetin drugs and its derivatives was performed
under three options, namely, “major diagnosis”, “compli-
cation of basic diagnosis”, and “comorbidities”. All sta-
tistical data processing was performed using standard
statistical analysis packages Statistica (version 12.0,
StatSoft, Tulsa, USA) and Excel spreadsheet. A p value

<0.05 was considered statistically significant.

4. Results of theresearch

According to the results of our research, we de-
termined that in the structure of specialties, more than
half of the prescriptions of quercetin and its derivatives
were performed by therapists or family doctors on an
outpatient basis. The second position were represented
by cardiologists, and then by a significant margin - neu-
rologists.

= Therapists/Family Boctors

= Cardiologists

= Gastroenterologists
Neurologists

= Otolaryngologists

= Allergists

= Endocrinologists

Fig. 1. Frequency analysis of quercetin drugs and their derivatives according to the main diagnosis, complication of the
basic diagnosis and cumulative diagnosis in different specialties of doctors
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It should be noted that among the various doctors,
the appointment of quercetin and its derivatives was
performed by specialists from only 7 specialties. This
includes therapists or family doctors, cardiologists, neu-
rologists, gastroenterologists, otolaryngologists, allergists
and endocrinologists. It should be noted that in the last 4
mentioned specialties of physicians there was a signifi-
cant segmentation in terms of specific weight (%) in the
total number of appointments. Thus, this indicator ranged
from a small range of values from 3.63 % (endocrinolo-

gists) to 4.51 % (gastroenterologists). Doctors of other
specialties who also participated in the survey (trauma-
tologists, surgeons, ophthalmologists, etc.) did not note
the fact that they would prescribe quercetin and its deriv-
atives in the treatment of patients.

In accordance with the scheme of the research, we
have outlined (Table 1); the next component of the sys-
tematic and general stage of work was the analysis of the
structure of medicinal prescriptions of quercetin and their
derivatives (Table 2).

Table 2

Results of structural analysis of medicinal products by primary diagnosis, its complications and concomitant pa-
thologies by specialties of physicians

Specific gravity of medicinal prescriptions (%) in their total number (100.0 %)
Medical specialties The main diagnosis Complicgt.ions O.f the main Associated pathologies
iagnosis

Therapists / Family doctors 89.7 7.1 3.2
Cardiologists 95.4 34 1.2
Gastroenterologists 95.2 - 4.8
Neurologists 92.9 — 7.1
Otolaryngologists 100.0 — —

Allergists — — 100.0
Endocrinologists - - 100.0

Noteworthy is the fact that the main diagnosis of
prescribing quercetin and its derivatives in 100.0 % of
cases is carried out by doctors of such specialties as oto-
laryngologists, and in associated pathologies - allergists
and endocrinologists. In our opinion, this fact is connect-
ed with the necessity of using these drugs precisely in the
pathogenetic and symptomatic treatment of patients who
consult the doctors of the specified specialties. In the
insignificant range of values (from 89.7 % to 95.4 %, the
variance range was 1.19 %), the frequency of appoint-
ments of therapists / family physicians and cardiologists
according to the preparations of quercetin and its deriva-
tives in the pharmacotherapy of the main disease varied.
At the same time, complication of the basic diagnosis
causes prescription of preparations of quercetin and its
derivatives only in a small number of doctors of the spec-

ified specialties (therapists / family doctors — 7.1 %;
cardiologists — 3.4 %). Thus, the presence of sympatho-
complex, which is associated with the development of
the pathological process (in most cases of chronic nature)
by the doctors of these specialties, was not considered as
important in justifying the prescriptions of quercetin and
its derivatives. The above statement is also true in the
case of the use of these drugs in the treatment of comor-
bidities in the practice of gastroenterologists (4.8 %), ther-
apists / family doctors (3.2 %) and cardiologists (1.2 %).

Respondents were asked to note the diagnoses
(ICD-10) and the pathologies for which they prescribe
quercetin in the three options we selected (basic diagno-
sis, complications of basic diagnosis and related patholo-
gies). The analysis of the structure of medicinal prescrip-
tions are given in Table 3.

Table 3

Results of the structural analysis of medicinal products by diagnosis in accordance with ICD-10 (2019)

Diagnosis The diagnosis according to ICD-10 Specific gravity of medicines (%) by
code* MD** CMD*** APF***
J06.9 Acute upper respiratory infection, unspecified 100.0 — -

110 Essential (primary) hypertension 100.0 — -
120.0 Unstable angina 86.5 9.6 3.9
120.8 Other forms of angina pectoris 89.3 6.8 3.9
125.1 Atherosclerotic heart disease 77.1 8.7 14.2
1252 Old myocardial infarction 89.5 4.7 5.8
125.9 Chronic ischaemic heart disease, unspecified 37.8 10.0 52.2
142.6 Alcoholic cardiomyopathy 100.0 — -
143.8 Cardiomyopathy in other diseases classified elsewhere 100.0 — -
150.9 Heart failure, unspecified - 86.5 13.5
167.3 Progressive vascular leukoencephalopathy 83.2 — 16.8
F45.8 Other somatoform disorders 100.0 — -

K 29.5 Chronic gastritis, unspecified 91.7 8.3 —
K 29.9 Gastroduodenitis, unspecified 94.5 — 5.5

K 30 Dyspepsia 100.0 - -

R 04.0 Epistaxis 100.0 — -

Note: * — diagnosis code for different levels of ICB-10 (edition 2019); ** — the main diagnosis; *** — complication of the main diag-

nosis; **** — ggssociated pathologies
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Systematizing the results of the conducted re-
search can be argued as follows. In 100.0 % of cases of
treatment with primary diagnosis, doctors consider it
advisable to administer the preparations of quercetin and
its derivatives in the pharmacotherapy of the following
pathologies: acute upper respiratory tract infections of
multiple and unspecified localization; essential (primary)
hypertension; alcoholic cardiomyopathy; cardiomyopa-
thy in various diseases classified in other classes; other
somatoform disorders; functional dyspepsia; bleeding
from the respiratory tract. According to experts, these
drugs are important in the treatment of the main disease
in patients with cardiovascular pathologies (37.8 % in the
case of ischemic cardiomyopathy; up to 89.5 % in the
pharmacotherapy of other forms of angina and previously
myocardial infarction). High enough values of frequency
of medical prescriptions these preparations are stored in
gastroenterological practice. Thus, in the treatment of
functional disorders, this indicator ranged from 91.7 %
(chronic gastritis unspecified) to 100.0 % (functional
dyspepsia). When carrying out pharmacotherapy of compli-
cations of the underlying disease, doctors prescribed querce-
tin and its derivatives much less frequently. Thus, the pro-
portion (%) of such appointments ranged from 4.7 % (pre-

1,67 %7 2,02 %

-

6,04 %

viously myocardial infarction) to 10.0 % ischemic cardi-
omyopathy. The profile of medications for the treatment
of comorbidities with the use of quercetin and its deriva-
tives was relatively more complex in nature. Thus, the
highest values of the specific gravity (%) of appoint-
ments were observed in the case of treatment of ischemic
cardiomyopathy (52.2 %), and the lowest - unstable an-
gina and other forms of angina (3.9 %). More than
10.0 % of prescription drugs were observed in the case of
pharmacotherapy of concomitant pathologies in patients
with atherosclerotic heart disease (14.2 %), heart failure
of unspecified etiology (13.5 %), and progressive vascu-
lar leukoencephalopathy (16.5 %).

These data suggest that quercetin and its deriva-
tives are overwhelmingly dominant in the treatment of
major pathologies, especially in cardiology and gastroen-
terology.

Taking into account the fact that during the ques-
tioning the doctors noted the diagnoses at different levels
of ICD-10 at the next stage of work there was a need to
systematize the results of the study. Thus, we further
conducted a structural analysis of the specific gravity (%)
of medicinal prescriptions of quercetin and its derivatives
according to the first level of ICD-10 (Fig. 2).

= F-Mental and behavioural disorders

= [-Diseases of the circulatory system

= J-Diseases of the respiratory system

K-Diseases of the digestive system

= R-Symptoms, signs and abnormal
clinical and laboratory findings, not
elsewhere classified

Fig. 2. Analysis of the structure of medicinal prescriptions (specific weight, %) in accordance with the
first level of ICD-10

Commenting on the results it is impossible not to
notice that more than % of all appointments doctors carry
out in the treatment of [-Diseases of the circulatory sys-
tem (78.97 %), J-Diseases of the respiratory system
(11.30 %) are presented in the second position with a
significant gap, and in the third positions - K-Diseases of
the digestive system (6.04 %). This is a rather indicative
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character of the profile of medicinal prescriptions for
quercetin and its derivatives, performed by doctors of
different specialties in Ukraine. Taking into account the
unconditional dominance of medical prescriptions used
in the treatment of cardiovascular pathologies, we con-
ducted an analysis of their structure by the second level
of classification ICD-10 (Fig. 3).
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2,38%

10,60 %

4,09 %
1,58 %
3,67 %

1,61% 49,60

6,47 %

= ] 10 Essential (primary) hypertension
= 120 Angina pectoris
121 Acute myocardial infarction
125 Chronic ischaemic heart disease
= | 42 Cardiomyopathy
= I 43 Cardiomyopathy in diseases classified elsewhere
= | 50 Heart failure

m | 67 Other cerebrovascular diseases

Fig. 3. The results of the structural analysis of medicinal
products for patients with cardiovascular pathology at the
2nd level of ICD-10 (version 2019).

As we can see, about half of the medical prescrip-
tions (49.60 %) are provided in the case of providing
medical care to patients with angina pectoris. For every
fifth patient diagnosed with chronic ischemic heart dis-
ease, doctors also prescribed quercetin and its deriva-
tives, and one in ten was diagnosed with other cerebro-
vascular disease. The lowest specific gravity (1.58 %)
had the prescription of the drugs being investigated in the
treatment of cardiomyopathies in diseases presented in
other groups of classification ICD-10 (I 67 according to
ICD-10). In the treatment of all other cardiovascular
pathologies, the proportion (%) of prescriptions for quer-
cetin and its derivatives ranged from a small range of
values, i.e. from 2.38 % (cardiomyopathy) to 6.47 %
(acute myocardial infarction).

5. Discussion of the resear ch results

After systematizing the results of the conducted
research, it is necessary to identify three main character-
istics, which we have established according to the struc-
tural analysis of medicinal prescriptions of quercetin and
its derivatives. First, the fact that in the vast majority of
respondents (except allergists and endocrinologists) these
drugs are prescribed in case of treatment of a patient with
a basic diagnosis is unconditional. Secondly, it draws
attention to the considerable dominance of medicinal
prescriptions in the treatment of cardiovascular patholo-

gies, which is caused by the action of a whole set of
factors, which are analysed in detail in the modern works
of scientists [21, 22]. In this regard, the results of the
studies do not contradict the data of the specialized litera-
ture [23], but only emphasize the medical and pharma-
ceutical importance of more active use of quercetin prep-
arations and its derivatives in the treatment of patholo-
gies of major socio-economic importance for the country.
It is known that, among the causes of mortality of the
population of Ukraine [24], as well as economically
developed countries of the world, disturbances in the
cardiovascular system, unfortunately, occupy the first
position [25, 26]. The results of our research, as well as
the data of the specialized literature on the identified
issues, make it possible to confirm the considerable po-
tential in the use of quercetin preparations and its deriva-
tives in the pathogenetic treatment of cardiovascular
pathologies. Thirdly, it is necessary to note the fact of
low level of medicinal prescriptions of drugs, which is
studied in the practical activity of doctors of different
specialties (except therapists / family doctors, cardiolo-
gists). Thus, given the wide range of pharmacotherapeu-
tic activity of bioflavonoids in the treatment of various
pathological conditions, including those that threaten the
lives of patients [27], complications from their chronic
course [28], we have questions about the low number or
absence of prescriptions for quercetin and their deriva-
tives in the work of doctors such specialties as ophthal-
mologists, oncologists, immunologists, neonatologists,
surgeons, rheumatologists, etc. At the preliminary stage
of our research, it might be necessary to analyse the pro-
tocols for providing patients with medical care in differ-
ent specialties, approved by the relevant orders of the
Ministry of Health of Ukraine, as well as international
recommendations for the use of quercetin and its deriva-
tives in the treatment of various pathological conditions.
In addition, a separate direction for prospective research
may be to analyse the level of information awareness of
specialists in various medical specialties about the cur-
rent state of applied research, demonstrating the activity
of quercetin and its derivatives on a wide range of their
pharmacotherapeutic action. This underlines the objec-
tive limitations of our research findings and will guide
the direction of our prospective research on the topic.
Prospects for further research. Based on the
above, we consider it necessary to point out that the main
focus of our prospective studies will be to analyse the
level of information awareness of doctors in various
specialties on expanding the use of quercetin and its
derivatives in the treatment of chronic pathologies, effec-
tive pharmacotherapy of which is important socio-
economic. The next area of research will be the organiza-
tional and economic substantiation of the possibilities of
expanding the range of domestic preparations of querce-
tin and its derivatives, taking into account the modern
profile of medicinal prescriptions of the specified drugs
in the practical activity of doctors of different specialties.

6. Conclusions

According to the results of the systematization of
the data of the profile of medicinal prescriptions of the
preparations of quercetin and its derivatives, we can state
the following. In the vast majority of these drugs are used
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by doctors in the pathogenetic and symptomatic treat-
ment of patients with a primary diagnosis of patients with
cardiovascular pathology, as well as in the treatment of
chronic complications and comorbidities. In our opinion,

vance for national health systems over the years, is the
expansion of state guarantees for the reimbursement of
medicines to low-income populations, and patients with
socially significant diseases.

one of the important factors that would significantly
increase the level of consumption of these drugs, whose
pharmacotherapeutic importance has not lost its rele-

Conflict of interest
There is no conflict of interest.

References

1. Del Bo, C., Bernardi, S., Marino, M., Porrini, M. et. al. (2019). Systematic Review on Polyphenol Intake and Health Out-
comes: Is there Sufficient Evidence to Define a Health-Promoting Polyphenol-Rich Dietary Pattern. Nutrients, 11 (6), 1355. doi:
http://doi.org/10.3390/nul1061355

2. Davis, J. M., Murphy, E. A., Carmichael, M. D. (2009). Effects of the Dietary Flavonoid Quercetin Upon Performance and
Health. Current Sports Medicine Reports, 8 (4), 206-213. doi: http://doi.org/10.1249/jsr.0b013e3181ae8959

3. Aguirre, L., Arias, N., Macarulla, M. T., Gracia, A., Portillo, M. P. (2011). Beneficial effects of quercetin on obesity and
diabetes. The Open Nutraceuticals Journal, 4 (1), 189-198. doi: http://doi.org/10.2174/1876396001104010189

4. Tutel'ian, V. A., Lashneva, N. V. (2013). Biologically active substances of plant origin. Flavonols and flavones: preva-
lence, dietary sourses and consumption. Vopr Pitan, 82 (1), 4-22.

5. Herrmann, K. (1976). Flavonols and flavones in food plants: a review. International Journal of Food Science & Technolo-
gy, 11 (5), 433-448. doi: http://doi.org/10.1111/j.1365-2621.1976.tb00743.x

6. Moon, Y. J., Wang, L., DiCenzo, R., Morris, M. E. (2008). Quercetin pharmacokinetics in humans. Biopharmaceutics &
Drug Disposition, 29 (4), 205-217. doi: http://doi.org/10.1002/bdd.605

7. Kleinedler, J. J., Foley, J. D., Alexander, J. S., Roerig, S. C., Hebert, V. Y., Dugas, T. R. (2011). Synergistic effect of
resveratrol and quercetin released from drug-eluting polymer coatings for endovascular devices. Journal of Biomedical Materials
Research Part B: Applied Biomaterials, 99B (2), 266-275. doi: http://doi.org/10.1002/jbm.b.31894

8. Tapsell, L. C., Neale, E. P., Probst, Y. (2019). Dietary Patterns and Cardiovascular Disease: Insights and Challenges for Con-
sidering Food Groups and Nutrient Sources. Current Atherosclerosis Reports, 21 (3). doi: http://doi.org/10.1007/s11883-019-0770-1

9. Galkina, E., Ley, K. (2007). Vascular Adhesion Molecules in Atherosclerosis. Arteriosclerosis, Thrombosis, and Vascular
Biology, 27 (11), 2292-2301. doi: http://doi.org/10.1161/atvbaha.107.149179

10. Maksiutina, N. P., Moibenko, A. A., Mokhart, N. A. et. al. (2012). Bioflavonoidy kak organoprotektory (kvercitin,
korvitin, kvertin). Kyiv: Naukova dumka, 274.

11. McKay, T. B., Karamichos, D. (2017). Quercetin and the ocular surface: What we know and where we are going. Exper-
imental Biology and Medicine, 242 (6), 565-572. doi: http://doi.org/10.1177/1535370216685187

12. Chirumbolo, S. (2010). The Role of Quercetin, Flavonols and Flavones in Modulating Inflammatory Cell Function. In-
flammation & Allergy — Drug Targets, 9 (4), 263-285. doi: http://doi.org/10.2174/187152810793358741

13.Li, Y., Yao, J., Han, C., Yang, J., Chaudhry, M., Wang, S. et. al. (2016). Quercetin, Inflammation and Immunity. Nutri-
ents, 8 (3), 167. doi: http://doi.org/10.3390/nu8030167

14. Probst, Y., Guan, V., Kent, K. (2018). A systematic review of food composition tools used for determining dietary poly-
phenol intake in estimated intake studies. Food Chemistry, 238, 146—152. doi: http://doi.org/10.1016/j.foodchem.2016.11.010

15. Men, K., Duan, X., Wei, X., Gou, M., Huang, M., Chen, L. et. al. (2014). Nanoparticle-Delivered Quercetin for Cancer
Therapy. Anti-Cancer Agents in Medicinal Chemistry, 14 (6), 826—832. doi: http://doi.org/10.2174/1871520614666140521122932

16. Andriichuk, Ya. R., Davtian, L. L. (2015). (2015). Investigation of antineoplastic activity of chewing tablets based on dry
oat extract and quercetin. ScienceRise, 7 (1 (12)), 71-73. doi: http://doi.org/10.15587/2313-8416.2015.47015

17. Huang, R.-Y., Yu, Y.-L., Cheng, W.-C., OuYang, C.-N., Fu, E., Chu, C.-L. (2010). Immunosuppressive Effect of Querce-
tin on Dendritic Cell Activation and Function. The Journal of Immunology, 184 (12), 6815-6821. doi: http://doi.org/10.4049/ jim-
munol.0903991

18. Shi, Y., Su, X., Cui, H., Yu, L., Du, H., Han, Y. (2019). Combination of quercetin and Adriamycin effectively suppresses
the growth of refractory acute leukemia. Oncology Letters, 18 (1), 153—160. doi: http://doi.org/10.3892/01.2019.10299

19. Lukiienko, O. V., Kvitchata, H. 1., Oklei, D. V., Plys, S. V. (2014). Doslidzhennia vitchyznianoho rynku likarskykh
zasobiv dlia mistsevoho zastosuvannia pry khronichnii venoznii nedostatnosti. Aktualni pytannia farmatsevtychnoi i medychnoi
nauky ta praktyky, 3 (16), 102-105.

20. Davtian, L. L., Andriichuk, Ya. R. (2014). Problemni aspekty formuvannia asortymentu likarskykh zasobiv z adaptohen-
noiu ta zahalnotonizuiuchoiu aktyvnistiu v Ukraini. Farmatsevtychnyi zhurnal, 4, 73—-76.

21. Hodge, A., Bassett, J. (2016). What can we learn from dietary pattern analysis? Public Health Nutrition, 19 (2), 191-194.
doi: http://doi.org/10.1017/s1368980015003730

22. Cespedes, E. M., Hu, F. B. (2015). Dietary patterns: from nutritional epidemiologic analysis to national guidelines. The
American Journal of Clinical Nutrition, 101 (5), 899—900. doi: http://doi.org/10.3945/ajcn.115.110213

23. Rodriguez-Monforte, M., Flores-Mateo, G., Sanchez, E. (2015). Dietary patterns and CVD: a systematic review and me-
ta-analysis of observational studies. British Journal of Nutrition, 114 (9), 1341-1359. doi: http://doi.org/10.1017/
s0007114515003177

24. Terenda, N. O. (2015). Smertnist vid sertsevo-sudynnykh zakhvoriuvan yak derzhavna problema. Visnyk naukovykh
doslidzhen, 4, 11-13.

25. GBD 2016 Disease and Injury Incidence and Prevalence Collaborators. Global, regional, and national incidence, preva-
lence, and years lived with disability for 328 diseases and injuries for 195 countries, 1990-2016: a systematic analysis for the Global
Burden of Disease Study 2016 (2017). Lancet, 390 (10100), 1211-1259. doi: http://doi.org/10.1016/s0140-6736(17)32154-2

26. Roth, G. A., Johnson, C., Abajobir, A., Abd-Allah, F. et. al. (2017). Global, regional, and national burden of cardiovascu-
lar diseases for 10 causes, 1990 to 2015. Journal of the American College of Cardiology, 70 (1), 1-25.

27. Rothwell, J. A., Knaze, V., Zamora-Ros, R. (2017). Polyphenols: dietary assessment and role in the prevention of can-
cers, 20 (6), 512-521.

36




Scientific Journal «ScienceRise: Pharmaceutical Science» Ne6 (22)2019

28. Ford, E. S., Capewell, S. (2011). Proportion of the Decline in Cardiovascular Mortality Disease due to Prevention Versus
Treatment: Public Health Versus Clinical Care. Annual Review of Public Health, 32 (1), 5-22. doi: http://doi.org/10.1146/annurev-

publhealth-031210-101211

Received date 18.11.2019
Accepted date 16.12.2019
Published date 30.12.2019

Bobokalo Serhii, Senior Laboratory Assistant, Department of Cosmetology and Aromatology, National Univer-
sity of Pharmacy, Pushkinska str., 53, Kharkiv, Ukraine, 61002
E-mail: bobo7sv(@gmail.com

Lyudmila Almakaieva, Doctor of Pharmaceutical Sciences, Professor, Department of Cosmetology and Aroma-
tology, National University of Pharmacy, Pushkinska str., 53, Kharkiv, Ukraine, 61002
E-mail: almakaeva@ukr.net

Hanna Panfilova, Doctor of Pharmaceutical Sciences, Professor, Department of Organization and Economics of
Pharmacy, National University of Pharmacy, Pushkinska str., 53, Kharkiv, Ukraine, 61002
E-mail: panf-al@ukr.net

Oksana Tsurikova, PhD, Assistant, Department Quality Management, National University of Pharmacy, Push-
kinska str., 53, Kharkiv, Ukraine, 61002
E-mail: zurikova2008@gmail.com

UDC 547.655.6
DOI: 10.15587/2519-4852.2019.188127

PRIMARY SCREENING OF THE BIOLOGICAL ACTIVITY OF HETEROCYCLIC AMI-
NODERIVATIVES OF 2,3-DICHLORO-1,4-NAPHTOQUINONE

N. Polish, O. Voitsakhivska, N. Marintsova, L. Zhurakhivska, V. Novikov, S. Bohza

Mema. IIposecmu 0ocniodxcenHs aHMUMIKPOOHOI ma QyHeiyuoHoi akmusHocmel AMIHONIPA30IbHUX HOXIOHUX
2,3-0uxnopo-1,4-naghmoxinony ma cnpoerHo3zysamu ixHio 20Cmpy MOKCUYHICHIb.
Mamepianu ma memoou oocnioycenusn. [Ipomumikpoony akmugHicmes 2emepoyYUKIiYHUX aMIHONOXIOHUX HAG-
moxinony 3a-d euguanu uinaxom ougysii peuosunu 6 azap Ha MEepPOOMYy NOACUBHOMY cepedosULyi ma MemoooM
cepitinux posgedens. I'ocmpy mokcuynicms 018 epu3yHie suzHauanu memooom mooenroganns OSAR, peanizoea-
Hum 8 npoecpamuomy 3abesneventi GUSAR .
Pesynomamu. Y pobomi 0ocniodceno anmumixpoony ma QyHeiyuony axmueHOCmi HOBUX 2emepOYUKIIYHUX
aMIHONOXIOHUX HAGMOXIHOHY, a MAKOX}C NPoBedeHo susHayents ix in silico 2cocmpoi moxcuynocmi 0 wypis 3a
YOMUPMa Munamu 86e0eHHs Cyocmanyii.
Bucnoexu. Jlocniodcennss amiHORIPA30IbHUX NOXIOHUX HADMOXIHOHY 00360UN0 GUASUMU CHOLYKU, SIKI NPOs6-
JISOMb  BUCOKY AHMUMIKPOOHY axmueHicmv no GioHoutennio 0o mecm-kynomypu Candida tenuis, a came:
2-xnopo-3-((1-memun-1H-nipazon-4-in)amino)nagpmanen-1,4-oion 3a ma 2-xnopo-3-((1-wemun-1H-nipazon-3-
in)amino)nagpmanen-1,4-oion 3b. Bcmanoeneno, wo yci cuHme308aHi CHOAYKU NPOsGIAOMb GUOIPKO8Y bakme-
pio- i @yneicmamuuny axmusnocmi. Busnaueno memooom QSAR nemokcuuny cnonyky 3¢ npu 6HympiuiHboue-
DEBHOMY WLIAXY 86EOCHHS, A MAKONC HEMOKCUYHY CROYKY 3d npu niowKipHomy uwiisaxy 66e0enHs
Knrouosi cnoea: aminonipazononoxioui 2,3-ouxnopo-1,4-naghmoxinony, nepsuntuii 6ion02iuHull CKpuHine, npo-
epama GUSAR
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1 Introduction That is why heterocyclic amino derivatives of naphtho-
Due to the increasing resistance of microorgan- quinone, which have a wide range of pharmacological

isms to existing antimicrobial and fungicidal prepara-
tions, it is of great relevance to search for new biological-
ly active compounds that could be used in the future for
the production of low-toxic, microbial resistant drugs.

activity, in particular, antibacterial [1, 2] antifungal [3],
anticancer [4, 5], antiviral, anti-inflammatory and regen-
erating [6], occupy an important place among develop-
ment of new drug substances.
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