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Plants of the Valeriana species are distributed in various parts of the world, especially in Europe and Asia. A high content of polyphenolic
compounds, including flavonoids and hydroxycinnamic acids with expressed biological activity, was previously identified within the herb of
the studied Valeriana species. Morphological and anatomical data can be used in phylogenetics of species and genera to find out diagnostic
and age-related characteristics of plants. This led us to microscopic studies of aerial organs of the above-mentioned Valeriana species.

The aim of the work is to conduct a comparative study of the diagnostic features within the morphological and anatomical structure of
Valeriana stolonifera and Valeriana collina leaves.

Materials and methods. Both raw and dried plant material of V. stolonifera and V. collina was used for microscopic studies. Temporary
micropreparations were made using generally accepted methods. The anatomical features of the raw material were examined using Carl
ZEISS “AxioStar Plus” and “Primo Star”.

Results. The study identified key morphological and anatomical features of the species, which should be considered for the identification and
standardization of promising medicinal plant materials and within the development of methods of analytical and regulatory documentation.

Conclusions. The key microscopic differences in the leaves of the studied species lie in the structure of the adaxial and abaxial surfaces
of the leaf blade. The upper epidermis consists of large elongate cells with wavy walls. The cells of the lower epidermis are smaller and
have more sinuous walls compared to the upper epidermis cells. The degree of wall sinuosity varies between species — V. collina is cha-
racterized by more sinuous cells in both the upper and lower epidermis compared to V. stolonifera. The absence of stomata on the upper
epidermis is a common feature for both species.
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MikpockoniuyHui aHani3 nucta Valeriana stolonifera and Valeriana collina
B. I. Kokitko, B. M. OauHuoBa

Pocnuhv Bugy Valeriana nowmpeHi B pisHux YacTuHax cBiTy, ocobnuneo B €Bponi Ta Asii. B Tpasi fgocnimxeHnx Buais Valeriana nonepeHbo
BCTaHOBIMEHO BUCOKWI BMICT NOMiHEHONbHMX CMOMYyK, 30KpeMa (hriaBOHOIAIB i NAPOKCUKOPUYHUX KMCAOT i3 BUPaXeHOHo BionorivyHot ak-
TMBHicTi0. Mopchonoro-aHaToMiyHi AaHi MOXyTb OyTi BUKOPUCTaHI y dinoreHeTuLi BUAIB i pody ANs 3'9CyBaHHS 4iarHOCTUYHMX i BIKOBMX
03HaK pocnuH. Lle cnoHykano Hac 40 MIKpOCKONIYHMX AOCTIMKEHb HAaA3EMHUX OpraHiB ABOX LX BUAIB BanepiaHu.

MeTta po6oTi — MoOpiBHANbHE JOCMIAKEHHA OiarHOCTUYHUX O3HaK Y Mopdponoro-aHaTomiyHin Bynosi nucTkiB Valeriana stolonifera Ta
Valeriana collina.

Matepianu i MmeTogu. Ins MiKpOCKONIYHWX JOCTIAXEHb BUKOPUCTANM CBIXY Ta BUCYLLEHY POCIMHHY cupoBuHY V. stolonifera Ta V. collina.
Tumyacosi MikponpenapaTii BUrOTOBASANN 3a 3aranbHONPUAHATUMM MeToankamu. O3Hakn aHaToMiYHOI By[oBK CUPOBWHW BUBYMIM 33
fonomoroto Mikpockonis Carl ZEISS «AxioStar Plus» Ta «Primo Star».

Pesynetatu. Y pesynbsrati OCHImKEHHS BCTAHOBMEHO OCHOBHI MOPCONOro-aHaTOMi4Hi O3Haku BWAIB, SKi CRif BpaxoByBaTw Mif
yac igeHTudikaLii Ta cTaHgapTM3auii NepcnekTMBHOT NiKapCbKoi POCANHHOI CUPOBUHK Ta PO3POONEHHST aHaNiTUYHO-HOPMATUBHOI
JOKyMeHTaLji.

BucHoBku. OCHOBHI BiAMiHHi MiKpOCKOMi4Hi 03HaKW IMCTSA JOCNIMKEHNX BUAIB — CTPYKTYpa KNiTUH agakcianbHoi Ta abakcianbHOi NOBEPXHI
NUCTOBOI NNacTUHKK. BepxHin enigepmic cknagaeTbes 3 BENUKUX BUAOBXKEHWX KIITUH i3 XBUNACTUMM CTiHKaMK. KniTUHWU HUXHBOTO eni-
[lepMicy € MEHLUMMU 3@ PO3MIPOM Ta MatoTb GinbLU 3BUBWCTI CTiHKW MOPIBHSHO 3 KNiTMHAaMW BEPXHBOTO enigepmicy. CTyniHb 3BUBUCTOCTI
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CTiHOK Bapitoe 3anexHo Bia Buay: ans V. collina nputamaHHi GinbLu 3BUBWCTI KNITUHY BEPXHBOTO Ta HWKHBOTO enigepmicy NOpPiBHSHO 3
V. stolonifera. BincyTHICTb NpoauMXiB Ha BEPXHBOMY enifepMmici € ChifnbHOK 03HAKOK ANS BUAIB, WO JOCTIANMN.

Kniouogi cnoea: Valeriana officinalis, Valeriana stolonifera, Valeriana collina, aHatomiyHa Gygosa nucTs, MiKpOCKOMIYHUIA aHania.
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Species of the Valerianaceae family are widely spread world-
wide, including Ukraine. In Ukraine, the collective species
V. officinalis L. encompasses 13 species: V. stolonifera Czern,
V. collina Wallr., V. dioica L., V. rossica P. Smirn., V. tube-
rosa L., V. exaltata Mikan, V. tripteris L., V. transsilvanika
Schur, V. sambucufolia Mikan, V. tanaitica Worosch, V. nitida
Kreyer, V. simplicifolia (Reichenb.) Kabath, V. grossheimii
Worosch [1].

Most studies on V. officinalis focus on the official medi-
cinal raw material — roots and rhizomes. However, in recent
years, the number of studies on aerial parts, such as leaves,
inflorescence and seeds, has increased [2,3,4,5].

The phytochemical composition of the underground organs
of Valerian species has been extensively studied, with more
than 800 compounds being isolated, or identified, including
essential oils [6], flavonoids [7,8], iridoids [9], lignanoids
[6], alkaloids [7] and other classes of biologically active
compounds. Due to these compounds, V. officinalis exhibits
sedative [10], antidepressant [9], anxiolytic [ 11], anticonvul-
sant [12], antiepileptic [12], antiarrhythmic [9], antioxidant
[13], insecticidal [13], antibacterial [13], anti-inflammatory
[14] and antiviral [15] effects.

Traditionally, V. officinalis phytomedicines were used to
treat insomnia, epilepsy, neurasthenia, manic and depressive
states, tachycardia, arrhythmia, high blood pressure, anae-
mia, various types of pain, digestive disorders (diarrhoea,
vomiting) [16,17,18].

Two species of V. officinalis, namely V. stolonifera and
V. collina, are widespread in the Zaporizhzhia region
(Ukraine). V. stolonifera predominantly grows in oak and
hornbeam forests, pine forests, forest glades, shrublands and
meadow steppes. V. collina grows on dry hillsides, in oak
forests and shrubs.

Creeping Valerian (V. stolonifera) is a perennial herba-
ceous plant with a short, cylindrical rhizome with long
underground shoots, or stolons. Its roots are of medium
thickness (1.5-2.0 mm). The steams are 40—130 cm tall,
ribbed, smooth, and slightly rough at the base. The leaves
are pinnate with 615 pairs of leaflets, measuring 2—8 cm
in length and 0.5-2.0 cm in width. The leaflets are sessile,
lanceolate or linear and lanceolate, entire, or sometimes
toothed and smooth. The inflorescence is 11-35 cm long,
4-22 cm wide with white, pale pink, and pink flowers,
blooming from May to June.

Hill Valerian (V. collina) has a short rhizome with short
underground shoots and roots of medium thickness. The
steams are 30—120 cm tall, ribbed, smooth. The leaves are
pinnate with 5—14 pairs of leaflets, measuring 2—8 cm in
length and 0.4—1.5 cm in width. The leaflets are sessile, lan-
ceolate, or linear and lanceolate, entire, or sometimes toothed
and smooth. The inflorescence is 10-30 cm long, 5-18 cm

wide with white, pale pink, and pink flowers, blooming from
May to June.

The main morphological difference between these species
is that V. stolonifera is characterized by a creeping growth
form with stolons, i. e., horizontal connections between plants
that enable vegetative reproduction. Its leaves are generally
narrow with fewer teeth along the edges; the stems are often
smooth and may have a reddish tint; V. collina, on the other
hand, does not produce stolons. It has a more vertical growth
form with several stems emerging from a single rhizome.
The leaves have more distinct teeth and are wider compared
to V. stolonifera.

Microscopic analysis of the leaves of the studied species
provides critical insights into the taxonomy, morphology and
potential pharmacological properties of medicinal plants. This
type of pharmacognostic research aids in the precise identifi-
cation and classification of different species, contributing to
the broader fields of plant taxonomy and botany.

The review of the specialized references shows a lack
of systemic data concerning the anatomical structure of
aerial parts of V. stolonifera and V. collina. Meanwhile,
morphological and anatomical data can be used in the
phylogenetics of species and genera to find out diagnostic
and age-related characteristics of plants. This led us to mi-
croscopic studies of aerial organs of the above-mentioned
Valeriana species.

Aim
The aim of the work is to conduct a comparative study of the

diagnostic features within the morphological and anatomical
structure of V. stolonifera and V. collina leaves.

Materials and methods

Both raw and dried plant material of V. stolonifera and
V. collina was used for microscopic studies. The raw ma-
terial was collected in July 2023 (Kantserivska balka in the
Zaporizhzhia region and the right bank of the Dnipro River
in Zaporizhzhia).

The microscopic study was carried out in the Phytoche-
mical Laboratory of the Educational and Scientific Medical
and Laboratory Center with a vivarium at Zaporizhzhia State
Medical and Pharmaceutical University.

[llumination of microscopic preparations was achieved
by heating the samples in an aqueous solution of 3 % sodi-
um hydroxide (Ukrchemgroup, Spain, series number CAS
1310-73-2) [19]. To obtain transverse sections, fixation
was carried out using freshly prepared cool Carnois fixa-
tive (consisting of alcohol 96 % [20,21], PR JSC BIOLIK,
Ukraine), chloroform (Chloroform Pharm, France, series
number TAP 1705155), and acetic acid (LLC “VVV” PCC,
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Fig. 1. The adaxial surface of the leaf plate of V. stolonifera (A) and V. collina (B). a: large wavy cells of the epidermis.

2A

Fig. 2. The abaxial surface of the leaf plate of V. stolonifera (A) and V. collina (B). a: convoluted cells of the epidermis.

Ukraine) in a ratio of 6:3:1), which exceeded the volume
of the studied objects by 15 times (for 20 objects, 80 ml
fixative), and left for approximately two hours, followed
by washing with three portions of 70 % ethanol. The fixed
material underwent dehydration using graded ethanol (10—
100 %) and chloroform. Then it was infiltrated and embedded
in paraffin (Thermo Scientific Inc., UK) in a thermostat at a
constant temperature of 56 °C.

Transverse sections were cut using a mechanical rotary
microtome Microm HM 325 (Germany) at 5 um and placed
on microscope slides. Subsequently, deparaffinization was
performed in two portions of xylene (Shanghai Synnad,
China), each for 5 minutes, followed by washing in distilled
water and soaking for 10 minutes in 96 %, 80 %, and 70 %
ethyl alcohol.

The anatomical features of the raw material were examined
using Carl ZEISS “AxioStar Plus” and “Primo Star” micro-
scopes both under direct and reflected light (lenses x4, x10,
%20, x40, x100) with a digital camera AxioCam ERc Ss.
The results were recorded using ZEISS ZEN (blue edition)
software. Anatomical studies were carried out in statistically
reliable quantities (at least 10 for each sample).

Results

During the study of the anatomical structure of the leaves,
we analyzed the following features: the structure of the lower
and upper epidermis, the type of stomatal apparatus, characte-
ristics of trichomes, presence of exogenous and endogenous
structures and inclusions.

The following structure was common to all studied
samples: the leaf had a dorsoventral type of structure, and
the epidermis of the upper side of the plate consisted of
large, elongated cells with sinuous walls, without stomata
(Fig. 1, a). The epidermal cells on the lower leaf surface were
smaller and had a more sinuous contour (Fig. 2, a).

Stomata of the anomocytic type (Fig. 3, a, b) were located
on the lower surface (hypostomatic), with typical four epi-
dermal cells surrounding the stomata (Fig. 3, c).

On both sides of the leaf two types of trichomes were
systemically observed: simple unicellular — long (Fig. 4, a),
short (Fig. 4, b) and glandular trichomes (Fig. 5). Long
(70-100 um) unicellular trichomes were in a greater number
of the veins, while short (35-50 um) warty trichomes were
found across the entire surface and along the edge of the leaf
plate. The trichomes had a sharply conical shape and were
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Fig. 3. Stomata of the anomocytic type on the lower surface of the leaf plate of V. stolonifera (A) and V. collina (B). a: stomata of the anomocytic type;

b: closing cells of the stomata; c: epidermal cells surrounding the stomata.

oriented towards the tips of the lobes and segments of the
plate. At the base, the trichomes were surrounded by several
rectangular cells (Fig. 4, ¢), forming a rosette-like structure.
The cavity of the trichomes was filled with a greyish granular
content. The glandular trichomes consisted of a multicellular
(46 cells) head (Fig. 5, a) with a brownish content and a
unicellular stalk (Fig. 5, b).

The petiole of the leaf'in the transverse section (Fig. 6) had
a structure from U-shaped to V-shaped with collateral open
vascular bundles (Fig. 6, a), arranged in a single row. The
vascular bundles were surrounded by a 1-3-layered endo-
dermis, whose fibres in the transverse section were angular,
with thickened porous partially lignified cell membranes.
The endodermis is underlain by a 2-3-layered boundary pa-
renchyma. The cells are elongated along the bundle, rounded
in the transverse section, lacking chloroplasts and crystals,
with thin cell walls. The phloem (Fig. 6, b) is ring-shaped,
composed of small cells, adjacent to narrow spiral vessels of
the procambial xylem. The second vessels (Fig. 6, ¢) have
larger openings and are porous. Besides, they form dense core
rays, separated from each other by the parenchyma.

Epidermal cells on the lower side of the petiole (Fig. 7, a)
are narrow, elongated, homogeneous, and without stomata.

Occasionally, multicellular subepidermal emergences are
found on the upper side of the petiole, protruding above the
surface in a spherical shape. The outer cells of the sphere
are dense, and flattened, with slightly thickened, suberized
walls. The cells embedded in the parenchyma are larger, and
rounded, with more thickened walls.

Discussion

A comprehensive morphological and anatomical study of
various Valerian species was carried out. It carefully de-
scribes the structural characteristics of the leaves, providing
an idea of the epidermis structure, stomatal apparatus, types
of trichomes and petiole anatomy.

The study highlights several key findings. The epider-
mal structure: the leaves show a dorsiventral structure
with significant differences between the upper and lower
epidermis.

The upper epidermis consists of large, elongated cells with
wavy walls and without stomata. In contrast, the lower epi-
dermis consists of smaller cells with more sinuous contours
and has anomocytic stomata, usually surrounded by four
epidermal cells.
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Fig. 4. Simple trichomes of V. stolonifera (A) and V. collina (B). a: simple unicellular trichomes; b: long simple trichomes; c: rectangular cells; at the
base of the simple trichomes.
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Fig. 5. The glandular trichomes of V. stolonifera (A) and V. collina (B). a: multicellular head; b: unicellular stalk.

The stomatal apparatus: stomata are located only on the
lower surface of the leaves, indicating a hypostomatic leaf
type. This arrangement is typical for many plant species
adapted to reduce water loss while optimizing gas exchange.

Types of trichomes: the study identifies two types of
trichomes on the leaves: simple unicellular trichomes and
glandular ones. The unicellular trichomes vary in length, with
longer trichomes primarily found on the veins and shorter
warty trichomes on the leaf surface and edges. The glandular

trichomes have a multicellular head with a unicellular stalk
containing a brown substance.

The petiole structure: the anatomy of the petiole transverse
section reveals a structure from a U-shaped to a V-shaped
form with collateral open vascular bundles, arranged in a
single row. These bundles are covered by a multi-layered
entoderm and are surrounded by a layer of parenchyma, high-
lighting the complex organization for the efficient transport
of nutrients and water.
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Fig. 6. Fragments of transverse sections of the petiole of V. stolonifera (A) and V. collina (B). a: collateral open vascular bundles; b: phloem; c: xylem.

7A

7B

Fig. 7. Epidermis of the petiole of V. stolonifera (A) and V. collina (B). a: epidermal cells on the lower side of the petiole.

Conclusions

1. A microscopic analysis of V. stolonifera and V. collina
leaves was conducted, revealing their potential as promising
sources of various classes of biologically active substances.
This indicates the rationale for continued pharmacognostic
research on this plant material to develop new phytomedi-
cines.

2. The primary morphological differences between the stud-
ied species are stolons in V. stolonifera, which are completely
absent in V. collina. V. stolonifera leaves are often narrower
with fewer teeth along the edges, whereas V. collina has more
distinct teeth and broader leaves compared to V. stolonifera.

3. The key microscopic differences in the leaves of the
studied species lie in the structure of the adaxial and abaxial

ISSN 2306-8094

AKTyarnbHi TMTaHHA hapMaLeBTUYHOI | MEANYHOT Hayku Ta npakTuku. 2024. T. 17, Ne3(46) 213



Original research

surfaces of the leaf blade. The upper epidermis consists of
large elongate cells with wavy walls. The cells of the lower
epidermis are smaller and have more sinuous walls compared
to the upper epidermis cells. The degree of wall sinuosity
varies between species, such V. collina is characterized by
more sinuous cells in both the upper and lower epidermis
compared to V. stolonifera. The absence of stomata on the
upper epidermis is a common feature for both species.

4. Based on the research results, the main morphologi-
cal and anatomical features of the species were identified.
These data are recommended for consideration during the
identification and standardization of promising medicinal
plant materials and within the development of methods of
analytical and regulatory documentation.
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Evaluation of antioxidant activity of 1,2,4-triazole derivatives
in the initiation of free radical processes

I. M. Bilai®®*ACED V. |, Dariy@BEF A V. Khilkovets®@BCP A |, Bilail®8E&F |. F. Duiun(BE&F

Zaporizhzhia State Medical and Pharmaceutical University, Ukraine

A - research concept and design; B — collection and/or assembly of data; C — data analysis and interpretation; D — writing the article;
E — critical revision of the article; F — final approval of the article

The activation of lipid free radical oxidation is a key stage in the development of many diseases and can lead to the emergence of related
complications. To identify new synthetic compounds with antioxidant properties, it is necessary to conduct studies on various models of
experimental free radical oxidation of biomolecules. Literature sources indicate that among the derivatives of 1,2,4-triazole, there is a
significant number that possess high antioxidant activity.

The aim of the study to assess the antioxidant properties of newly synthesized S-derivatives of 1,2,4-triazole through the inhibition of
reactive oxygen species accumulation in the superoxide dismutase system.

Materials and methods. To achieve this goal, we used one of the methods for assessing antioxidant activity by initiating free radical pro-
cesses in vitro, specifically by inhibiting the accumulation of reactive oxygen species.

Results. Twenty-three S-derivatives of 5-(thiophene-3-ylmethyl)-4-R-1,2,4-triazole-3-thiols were investigated. The most effective compound
was sodium 2-((4-phenyl-5-thiophene-3-ylmethyl)-1,2,4-triazole-3-yl)thio)acetate, which exceeded the activity of both reference drugs.
Following in activity was compound 22, 1-phenyl-2-((4-phenyl-5-(thiophene-3-ylmethyl)-4H-1,2,4-triazole-3-yl)thio)ethanol, which
demonstrated an effect similar to that of emoxipine, while compound 7, 1-(3-fluorophenyl)-2-((5-thiophene-3-ylmethyl)-4H-1,2,4-triazole-
3-yl)thio)ethanone, was slightly less active.

Conclusions. It was established that among the new S-derivatives of 1,2,4-triazole, some exhibit significant antioxidant effects that are
comparable to or exceed the efficacy of reference drugs.

Keywords: 1,2 4-triazole, antioxidant activity, superoxide dismutase.
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OuiHIOBaHHA aHTMOKCUAAHTHOI aKTMBHOCTi noxigHux 1,2,4-Tpiasony npw iHililoBaHHi BiNnbHOpPaguKanbHUX npoueciB
|. M. Binaw, B. I. Japin, A. B. XinbkoBeLp, A. I. binan, I. ®. dytoH

AKTMBaLif BiNlbHOPaAVKanbHOrO OKWCHEHHS MiNigiB € KIOYOBMM €TanoM Yy po3BUTKY GaraTboX 3aXBOPHOBaHb Ta MOXe Oyau MpUYMHO
BUHUKHEHHSI CYMYTHIX yCKNaHeHb. [nsi BUSIBNEHHS HOBUX CUHTETUYHMX CMOMYK 3 @aHTUOKCUAAHTHUMMW BRACTUBOCTSIMU HEOOXIAHO iX
[OCTiAKyBaTU Ha Pi3HNX MOAENSX EKCNEPUMEHTANBHOrO BiNbHOPaAMKarnbHOro OKUCHEHHs 6iomonekyn. BigomocTi HaykoBoi niTepaTtypu
CBigYaTh, O Y1marno noxigHux 1,2,4-Tpiasony MaiTb BUCOKY aHTUOKCUAAHTHY aKTUBHICTb.

MeTta po6oTy — OLHWTY @aHTUOKCUAAHTHI BNACTMBOCTI HOBKX CUHTE30BaHUX S-noxigHux 1,2,4-Tpia3ony Yepes NpUrHiYeHHs HaKOMMYeHHS
AKTUBHMX (POPM KWCHIO B CUCTEMI CYNEPOKCUOANCMYTA3N.

Marepianu i Mmetogu. [Ing JOCArHEHHS METW 3acTOCyBanu OAMH i3 METOAIB OLiHIOBaHHA aHTUOKCUAAHTHOI aKTUBHOCTI MPW iHILitOBaHHI
BiNlbHOpaAuKanbHWX NMPOLECIB in Vitro, a came 3a iHribyBaHHAM HaKOMUYEHHS akTUBHUX (DOPM KUCHIO.

Pesynekratu. Jocnignnu ageagusts Tpu S-noxigHux 5-(tiodpeH-3-inmetun)-4-R-1,2,4-tpiason-3-Tionie. Ha nepLuomy micui 3a cunoto edpek-
Ty — cnonyka 13 HaTpito 2-((4-teHin-5-TioeH-3-inmeTnn)-1,2,4-Tpiason-3-in)Tio)eTaHoaT Lo NepeBULLYE akTUBHICTL 000X Npenaparis
MOPIBHAHHSA. HacTynHa 3a cTyneHem akTWBHOCTI — cnonyka 22 1-tbeHin-2-((4-eHin-5-(Tioden-3-inmetun)-4H-1,2,4-tpiason-3-in)tio)
eTaH-1-o1, Wo mae HabnvkeHWit edheKT [0 eMOKCUNiHY; AeLLo NoCTynaeTbes oMy cnonyka 7 1-(3-btopdenin)-2-((5-TioeH-3-inmetnn)-
4H-1,2,4-Tpiazon-3-in)Tio)eTaH-1-0H.

BucHoBku. Okpemi 3 HOBUX S-noxigHuX 1,2,4-Tpia3ony xapakTepuayTbCst 3HAYHUM aHTUOKCMAAHTHUM eheKTOM, LU0 € HAabMNKEHUM YK
nepeBepLUye eheKTUBHICTb pedepeHc-npenaparis.

Kntouogi cnosa: 1,2,4-Tpia3on, aHTMOKCUOAHTHA aKTUBHICTb, CynepoKCcuaancmyTasa.
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Modern science has demonstrated that the activation of lipid
peroxidation processes significantly influences the develop-
ment of various pathological conditions in the body, such as
stress, atherosclerosis, myocardial infarction, hyperglycemia,
and the formation of malignant tumors [ 1]. Lipid peroxidation
leads to the formation and accumulation of highly toxic sub-
stances, which in turn potentiate the destabilization of cellular
membranes and subcellular structures. Consequently, antioxi-
dant drugs are increasingly included as a constant component
in the complex pathogenetic therapy of various diseases.

For this reason, research of substances with antioxidant
properties has gained great importance in the development
of modern medicine and pharmacy.

Heterocyclic compounds attract more attention compared to
monocyclic ones due to their wide range of pharmacological
properties [2,3,4]. One of the promising heterocycles is the
five-membered ring, namely 1,2,4-triazole. Among the deri-
vatives of 1,2,4-triazole, several have been identified with
high antioxidant properties. Therefore, we synthesized and
studied a series of new thiophene derivatives of 1,2,4-triazole.
Previously, we conducted preliminary pharmacological
screening of the antioxidant activity of various classes of
the derivatives that we have obtained. Namely, molecular
docking, molecular dynamics simulations, and MM-PBSA
calculations. Based on the screening results, we selected
compounds for further in vitro studies [5].

Aim

To assess the antioxidant properties of newly synthesized
S-derivatives of 1,2,4-triazole through the inhibition of
reactive oxygen species accumulation in the superoxide
dismutase system.

Materials and methods

All studies were conducted at Zaporizhzhia State Medical
and Pharmaceutical University.

According to standard methodology, the non-enzymatic
oxidation reaction occurs in an alkaline medium [6,7,8].
In a spectrophotometric cuvette, we added 2 ml of 0.15 M
sodium carbonate buffer with the addition of EDTA-Na.
solution, followed by the solutions of the compounds under
investigation. The reaction was initiated by introducing an
aqueous solution of adrenaline, prepared in doubly distilled
water using only pure crystalline adrenaline. The prepared
adrenaline solution was adjusted to pH 2.25 with hydrochloric
acid. The reaction was conducted with an exposure time of
3 minutes, at a temperature of 35-36 °C, and a wavelength
of 480 nm. Calculations were performed using the following
formula:

AOA=(D_—-D)/D_x 100 (%),

where, D_ — is the optical density reflecting the rate of
uninhibited auto-oxidation of adrenaline;

D, —is the optical density reflecting the rate of auto-oxida-
tion of adrenaline in the presence of the studied compounds.

As reference drugs, we selected the classical potent anti-
oxidants thiotriazoline and emoxipine.

Results

To achieve the stated objectives, we conducted preliminary
pharmacological screening of antioxidant activity in vitro
for twenty-three newly synthesized compounds. Among the
studied compounds, there are S-derivatives belonging to
various classes: alkyls, ketones, ethanoic acids and their salts,
isopropyl esters of ethanoic acids, alcohols, and acetamides
(Table 1, Fig. 1).

Among the studied compounds, different classes of S-de-
rivatives exhibited varying effects on the level of superoxide
radical inhibition in vitro: alkyl derivative (compound 1),
ketone derivatives (compounds 5 and 7), salts (compounds
13 and 15), acetamide (compound 20), and alcohol (com-
pound 22) (7ables 2, 3). Notably, compound 13, sodium
2-((4-phenyl-5-thiophene-3-ylmethyl)-1,2,4-triazole-3-yl)
thio)acetate, demonstrated the highest antioxidant activity
with a reduction of 72.0 %, surpassing the activity of both
reference drugs.

Additionally, compound 22, 1-phenyl-2-((4-phenyl-5-
(thiophene-3-ylmethyl)-4H-1,2,4-triazole-3-yl)thio)ethanol,
exhibited a reduction of 60 %, showing activity similar to
that of emoxipine.

The least pronounced effect, which did not exceed that of
the reference drugs, was observed for the following com-
pounds. Compound 7, 1-(3-fluorophenyl)-2-((5-thiophene-
3-ylmethyl)-4H-1,2,4-triazole-3-yl)thio)ethanone, showed a
reduction of 56.0 %. Similarly, the level of superoxide radical
inhibition in vitro was decreased by 3-(pentylthio)-4-phe-
nyl-5-(thiophene-3-ylmethyl)-1,2,4-triazole (compound 1)
by 40.0 % and N-methyl-2-((4-phenyl-5-(thiophene-3-yl-
methyl)-4H-1,2,4-triazole-3-yl)thio)acetamide (compound
20) by 40 %. The smallest effect was recorded for compounds
5, 1-(4-methoxyphenyl)-2-((4-phenyl-5-(thiophene-3-yl-
methyl)-4H-1,2,4-triazole-3-yl)thio)ethanone, and 15, calci-
um 2-((5-thiophene-3-ylmethyl)-4H-1,2,4-triazole-3-yl)thio)
acetate, with reductions of 32.0 %.

The antioxidant activity of the reference drugs thiotriazoline
and emoxipine was significant, with reductions in superoxide
radical inhibition of 71.66 % and 62.5 %, respectively. Thus,
among the compounds studied, only compound 13 exceeded
the effects of thiotriazoline and emoxipine.

The results of the studies of the aforementioned compounds
were statistically significant compared to the control group
(p <0.05).

Based on the research findings, certain patterns regarding
the “structure-activity” relationship can be established. It is
noteworthy, that the introduction of a phenyl radical at the
fourth position of the triazole fragment increased the anti-
oxidant activity. Additionally, the reduction of the ketone
group to an alcohol significantly enhanced the antioxidant
properties.

Among the other ketone derivatives, compound 7 ex-
hibited the greatest impact on the process of inhibiting the
oxidation of adrenochrome. This is likely associated with
the positional change of the fluorine atom in the aromatic
substituent.
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1

Fig. 1. General formula of S-derivatives of 5-(thiophene-3-ylmethyl)-
4-R-1,2,4-triazole-3-thiols.

Table 1. Structure of some S-derivatives of 5-(thiophene-3-ylmethyl)-4-R-
1,2,4-triazole-3-thiols

e O

Compound 1 CH, CH,

Compound 2 H CH,

Compound 3 H CH,

Compound 4 H CooHy

Compound 5 CH, CH,(CHO)-4-OMeCH,
Compound 6 C,H, CH,(CHO)-3-FCH,
Compound 7 H CH,(CHO)-3-FCH,
Compound 8 H CH2(CHO)-2-FC6H4
Compound 9 CH, CH,S

Compound 10 CH, -CH,-COOH
Compound 11 H -CH,-COOH
Compound 12 CH, -CH,-COO- K-
Compound 13 CH, -CH,-COO" Na*
Compound 14 CeH, -CH,-CO0- Ca**
Compound 15 H -CH,-COO- Ca*
Compound 16 H -CH,-COO" Na*
Compound 17 H -CH,-COO-CH(CH,),
Compound 18 CH, -CH,-CO-NH,
Compound 19 H -CH,-CO-NH,
Compound 20 CH, NHCH,

Compound 21 CH, NHC,H,

Compound 22 CeH, -CH2-CH(OH)-C H,
Compound 23 H -CH2-CH(OH)-C H,
Discussion

The targeted search for new synthetic compounds with anti-
oxidant properties necessitates their investigation in various
experimental models of lipid peroxidation initiation [9,10].
This is primarily due to the activation of free radical oxidation
of lipids, which is a key mechanism in the pathogenesis of
most diseases [11].

We studied the antioxidant activity of novel thiophene-3-yl-
methyl-substituted 1,2,4-triazoles through the inhibition of

Table 2. Effect of 1,2,4-triazole derivatives (10 M) on superoxide radical

inhibition in vitro (n = 9)

Compound

The optical density

of the superoxide-

radical, A

Antioxidant activity, %

Control series 0.250 £ 0.001 -
Compound 1 0.150 £ 0.001* 40.0
Compound 2 0.250 + 0.001 0
Compound 3 0.250 + 0.001 0
Compound 4 0.250 £ 0.001 0
Compound 5 0.330 £ 0.001 +32.0
Compound 6 0.250 + 0.001 0
Compound 7 0.110 £ 0.001* 56.0
Compound 8 0.250 + 0.001 0
Compound 9 0.250 + 0.001 0
Compound 10 0.270 £ 0.001 +8.0
Compound 11 0.250 £ 0.001 0
Compound 12 0.270 £ 0.001 +8.0
Thiotriazoline 0.068 + 0.001* 71.66
Emoxipine 0.090 + 0.001* 62.5

*: significance between the control series and the experimental group,

p <0.05.

Table 3. Effect of 1,2,4-triazole derivatives (10 M) on superoxide radical

inhibition in vitro (n = 9)

Compound

The optical density
of the superoxide-

radical, A

Antioxidant activity, %

Control series 0.250 + 0.001 -
Compound 13 0.070 + 0.001* 72.0
Compound 14 0.250 £ 0.001 0
Compound 15 0.170 £ 0.001* 32.0
Compound 16 0.250 + 0.001 0
Compound 17 0.280 £ 0.001 +12.0
Compound 18 0.250 £ 0.001 0
Compound 19 0.250 £ 0.001 0
Compound 20 0.350 + 0.001* +40.0
Compound 21 0.280 £ 0.001 +12.0
Compound 22 0.400 +0.001* +60.0
Compound 23 0.250 £ 0.001 0
Control series 0.240 £ 0.001 -
Thiotriazoline 0.068 +0.001* 71.66
Emoxipine 0.090 £ 0.001* 62.5

*: significance between the control series and the experimental group,

p <0.05.
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reactive oxygen species accumulation. This method is widely
used in scientific research for screening antioxidant activity
in vitro. It is based on the ability of physiologically active
compounds to inhibit reactive oxygen species. In particular,
we investigated how the tested compounds affect the rate
of adrenaline auto-oxidation to adrenochrome (a colored
product), which is accompanied by the accumulation of the
free anion radical O*.

Our findings highlight the importance of structural modifi-
cations in enhancing antioxidant activity, providing valuable
insights for future research and development of effective
antioxidant agents.

Conclusions

1. For the first time, the antioxidant activity of new deriv-
atives of 5-(thiophene-3-ylmethyl)-4-R1-1,2,4-triazole-3-
thiol has been studied. Several compounds were identified,
that exhibit activity comparable to or exceeding that of the
reference drugs emoxipine and thiotriazoline.

2. The most significant antioxidant activity was demon-
strated by compound 13 (sodium 2-((4-phenyl-5-thiophene-
3-ylmethyl)-1,2,4-triazole-3-yl)thio)acetate).

3. In some cases, patterns were established regarding the
influence of different substituents on the antioxidant activity
of the obtained compounds.
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OocnigxeHHA hapmMakonoriyHoro noteHuiany 1-ankinnoxigHux
3,5-aumeTunn-4-((4-HitpobeH3nnigeH)amiHo)-1,2,4-tpiasonin 6pominy

O. I. MaHaceHko@ACEF T, C. bputaHoBaBCPE A, C. Mouyns(*E

3anopisbkuil AepxaBHUI Meayko-thapMaLeBTUYHUI yHIBepCUTET, YkpaiHa

A — KOHLenNUis Ta au3aiiH gocnimkeHHst; B — 36ip ganux; C — aHani3 Ta iHTepnpeTauis aanux; D — HanucaHHs ctatTi; E — pegaryBaHHs cTaTTi;
F — ocTaTouHe 3aTBepmIKEHHS CTaTTi

leTepouwkniyHa cuctema 1,2,4-Tpiasony Ta Woro NOXigHWX € OOHUM i3 NifepiB Ha LUNAXY 4O CTBOPEHHS MEPCMEKTUBHUX BionoriyHo ak-
TMBHMX cronyk. OcobnmBOCTi XimMiYHOI ByA0BM NOXIAHWX LIbOrO reTepOLMKITY 3yMOBMIOKTL LUMPOKWIA CNEKTP MOXIMBOCTEN ANS XIMIYHWX
NepeTBOPEHb, L0 AaloTb 3MOry ofepaTu Hacnpaeai Aiesi nikapcbki 3acobu. 3any4eHHs 40 XiMiYHUX NEPETBOPEHb OQHOYACHO KiNlbKOX
3aMICHWKIB, LLIO MatoTb BNACTMBOCTi BMCOKOPEAKLMHKX LIEHTPIB, TaKOX crpusie (popMyBaHHI0 paLlioHanbHWX LUMSXIB CTBOPEHHS BionoriyHo
aKTUBHOT cronyku. Ponb Takux rpyn y Ximii 4acTo BUKOHYHOTb amiHO-, MepkanTo- abo rigpokcorpynu. 3anyyeHHs Lyx rpyn siKk 3amiCHUKIB
1,2,4-Tpia3onoBOro CUHTOHY AA€ 3MOTY 3AIMCHUTM CNPSIMOBAHY XiMiYHy TpaHcopMaLit. 34aTHICTb NOAIGHUX CTPYKTYPHUX oparmMeHTiB
[0 hOpMyBaHHS XiMiYHKX B3aeMOfil i 3B’A3KiB i3 6i0NOriYH1MM MilLeHsIMU Mae JOAATKOBUIM NO3UTUBHUI eOEKT — 3aryyYeHHs A0 XiMiYHMX
NepeTBOPEHb Ha LUNSAXY A0 CNPSIMOBAHOIO ofepaHHst 6ioNorivyHoO akTUBHOI Cy6CTaHLji.

OTxe, NOeOHaHHS reTepoLMKNIYHOI CTPYKTYPU 3 BUCOKOPEAKLIAHUM XiMIYHUM LIEHTPOM Mae TEOPETUYHO OBrpYHTOBaHWIA | MPaKTUYHO
3HaYYLLMIA 3MICT.

MeTta po6oTn — NpeauKTMBHE BU3HAYEHHS MOTEHLiany CTBOPeHHS 6ionoriyHo akTMBHOI cybCTaHLii 3 NpOTUrpUOKOBOKD [i€t0 HA OCHOBI
1-ankinnoxigHnx 3,5-gumetnn-4-((4-HiTpobeHsunigeH)amino)-1,2,4-tpiasonin Gpomigy.

Matepianu i meToau. MporHo3yBaHHs TOKCUYHOCTI sy CMOMyK 34incHUNKM, BUKopucTasLwm nporpamy TEST (Toxicity Estimation Software
Tool), 3a 4ONOMOrOO K0T BU3HAYMIW NPEAVKTUBHUI PiBEHb FOCTPOT TOKCUYHOCTI, EKOTOKCUYHOCTI Ta MyTareHHOCTi. [porHo3yBaHHs i3un-
KO-XiMIYHUX, hbapMaKoKiHETUYHIUX NapaMeTPiB, a TaKOX OLiHIOBaHHS MIKONOAIGHOCTI Ta AOCTYMHOCTI PEYOBUH 34INCHUNN, 3aCTOCYBaBLUN
oHnawH pecypc SwissADME. Haicnpuatnusilly npoctopoBy KOHirypauito niraHgy Wodo akTMBHOI AiNgHKM Binka BU3HauMnu, BUKOpUC-
TaBLUK 0BYMCnOBanbHWIA METOZ MOIEKYNISPHOO JOKIHTY, KpiM TOrO, OLiHWAKN cuny iXHbOI B3aemogii. MigrotoBka niraHais Binbysanach i3
3acToCyBaHHSIM nporpamHoro gyHuioHany MarvinSketch 6.3.0, HyperChem 8 ta AutoDock Tools-1.5.6. MiarotoBka MogensHoro eH3umy
nepenbayana BUKOPUCTaHHS! nporpamHux npogykTis Discovery Studio 4.0 Ta AutoDock Tools-1.5.6. MpakTuyHy peanisavito rHy4koro
MONEKYNAPHOTO AOKIHIY 34iINCHUMK, 3any4MBLLK NPOrpamHi iHCTpyMeHTH nnatdopmm AutoDock/Vina.

PesynkraTu. Y npoueci noetanHoro NpeckpuHiHry cchopMoBaHux CTPYKTYp pagy 1-ankinnoxigHux 3,5-anmeTun-4-((4-HiTpobeHsunigeH)
amiHo)-1,2,4-Tpiazonint Gpomigy OTpUMAanu HU3KY SKICHWX i KiNnbKICHUX NOKa3HMKIB, L0 NOB’'A3aHi 3 i3nKO-XiMIYHUMK XapakTepucTukamu
Ta hapmakoKiHETU4HUMM NapaMeTpamMm PevoBWH, SKi Jocnignnu. 3rigHo 3 pesynsTaTamu NepLUOro eTany A0CHiAKeHb, aHani3oBaHy rpyny
PEYOBVH MOXHa MOXHA NPEAUKTUBHO BBaXaty MarnoTOKCUYHOIO, ane 3 BUCOKMM PU3MKOM NPOSIBNEHHS MyTareHHWX BnacTmBocTen. Ha
HacTynHomy eTani poboTu, sikuii nepenbayaB aHani3 gisnKo-XiMiYHUX NOKa3HWKIB, (hapMaKOKIHETUYHUX NapaMeTpiB, 3aranbHoi nikono-
Li6HocTi Ta GiogocTynHocTi, 1-ankinnoxigHi 3,5-aumeTnn-4-((4-HitpobeHsnnigeH)amiHo)-1,2,4-Tpiasonin 6pomigy BU3HAYEHI SK PEYOBUHM
3 AOCUTb MO3UTMBHWUM (hapMakororiYH1M npodinem.

3aBepLuianbHUin eTan — MONEKYNSAPHUIA JOKIHT CTPYKTYPY CMOSYK, WO AOCNIANMN, 40 aKTUBHOTO CanTy NaHocTepon 14a-gemMeTnasv — aaB
3MOry BU3HAYUTW NPUPOAY XiMiYHOI B3aEMOAT Ta TMN aMiHOKMCIOTHIX 3anuLLKiB, siki MOXyTb ByTuW 3aAisiHi nig Yac BUSIBNEHHS NpoTuUrpud-
KOBMX BMACTUBOCTEN KNOYOBMX NiraHaiB. AHani3 pesynbraTiB AOKIHTY AaB NiACTaBy BU3HAYUTY NPUBINENOBaHUIA XapakTep HOHINbHOMO
3aMiCcHuKa npw nepliomy atomi HitporeHy 1,2,4-Tpia3onoBoro CUHTOHY B CTPYKTYpi MPEACTaBNEHOro psay cnonyk Ans hopmMyBaHHS
NpOTUrpuGKOBMX BNACTUBOCTEN.

BucHoBku. 3aranbHi NepcnexkTMBM LLOA0 CTBOPEHHS 6ionoriYHo akTUBHOI cybcTaHLii 3 NpoTUMrprOKOBMMYI BNACTUBOCTAMY 3 3amy4YEHHSIM
1-ankinnoxigHux 3,5-gumetun-4-((4-Hitpob6eH3nnigeH)amido)-1,2,4-tpiasonin 6Gpomigy BBaXXaeMO AOBOMI peanicTuiHummn. Ocobnmsuii
HayKOBUI iHTepec BUKIUKae 3,5-0umeTun-1-HoHin-4-((4-HitpobeHannigeH)amiHo)-1,2,4-Tpiasoniit Gpomig sk pe4oBUHa 3i 3HAYHUM MO-
TeHUianom npoTurpnbkoBux Bnactusocteir. OTxe, € NiACTaBW PEeKOMEHZYBaTW Lo CMOMyKy AN HACTYMHUX Binbll KOHCTPYKTUBHWX i
MacLTabHMX gocnimKkeHs in vitro Ta in vivo.

KntoyoBi cnoBa: 4-amiHo-1,2,4-Tpia3on, gn3aaiiH, TokcuyHicTb, ADME-aHani3, MonekynspHe MOAemntoBaHHs.
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Research on the pharmacological potential of 1-alkyl derivatives of 3,5-dimethyl-4-((4-nitrobenzylidene)amino)-
1,2,4-triazolium bromide

O. |. Panasenko, T. S. Brytanova, A. S. Hotsulia

The heterocyclic system of 1,2,4-triazole and its derivatives is one of the leaders in the development of highly promising biologically active
compounds. The peculiarities of the chemical structure of the derivatives of this heterocycle provide a wide range of possibilities for chemical
transformations that allow to obtain really effective drugs. The involvement of several substituents in chemical transformations simultaneously,
which have the properties of highly reactive centers, additionally creates favorable conditions for the formation of rational ways to create a
biologically active compound. Amino-, mercapto- or hydroxogroups often play the role of such groups in chemistry. The use of these groups
as substituents of 1,2,4-triazole synthon provides multifaceted opportunities for directed chemical transformation. The ability of such structural
fragments to form chemical interactions and bonds with biological targets has an additional positive effect in the sense of their involvement
in chemical transformations on the way to the targeted production of a biologically active substance. Thus, the combination of a heterocyclic
structure with a highly reactive chemical center is endowed with theoretically sound and practically significant meaning.

The aim of the work is to preliminary determine the potential for creating a biologically active substance with antifungal action based on
1-alkyl derivatives of 3,5-dimethy-I-4-((4-nitrobenzylidene)amino)-1,2,4-triazolium bromide.

Materials and methods. The toxicity of the studied compounds has been predicted using the TEST program (Toxicity Estimation Software
Tool), which allowed to determine the predictive level of acute toxicity, ecotoxicity and mutagenicity. The physicochemical and pharmacoki-
netic parameters have been predicted, and the drug-like properties and availability of the investigated substances have been assessed
using the online resource SwissADME. The determination of the most favorable spatial configuration of the ligand relative to the active
site of the protein and the assessment of the strength of their interaction have been realized using the computational method of molecular
docking. The ligands have been prepared using MarvinSketch 6.3.0, HyperChem 8 and AutoDock Tools-1.5.6 software. The preparation of
the model enzyme has been based on the use of Discovery Studio 4.0 and AutoDock Tools-1.5.6. The practical implementation of flexible
molecular docking has been carried out using the software tools of the AutoDock/Vina platform.

Results. In the process of step-by-step prescreening of the formed structures of a number of 1-alkyl derivatives of 3,5-dimethyl-4-((4-nitroben-
zylidene)amino)-1,2,4-triazolium bromide, a number of qualitative and quantitative indicators related to the physicochemical characteristics
and pharmacokinetic parameters of the studied substances have been obtained. According to the results of the first stage of research, the
group of substances under consideration can be predictively considered low-toxic, but with a high risk of mutagenic properties. The next
stage of the work, which involved the analysis of physicochemical parameters, pharmacokinetic parameters, general drug-like properties and
bioavailability, allowed us to identify 1-alkyl derivatives of 3,5-dimethyl-4-((4-nitrobenzylidene)amino)-1,2,4-triazolium bromide as substances
with a rather positive pharmacological profile. The final stage in the form of molecular docking of the structure of the studied compounds
to the active site of lanosterol 14a-demethylase allowed us to determine the nature of the chemical interaction and the type of amino acid
residues that may be involved in the antifungal properties of the key ligands. The analysis of the docking results allows us to determine the
privileged nature of the nonyl substituent at the first Nitrogen atom of the 1,2,4-triazole synthon in the structure of the presented series of
compounds for the formation of antifungal properties.

Conclusions. The general prospects for the creation of a biologically active substance with antifungal properties using 1-alkyl derivatives
of 3,5-dimethyl-4-((4-nitrobenzylidene)amino)-1,2,4-triazolium bromide look quite realistic. Particular attention should be paid to 3,5-di-
methyl-1-nonyl-4-((4-nitrobenzylidene)amino)-1,2,4-triazolium bromide as a substance with significant potential for antifungal properties,
which allows us to recommend this compound for further more constructive and extended in vitro and in vivo studies.

Keywords: 4-amino-1,2,4-triazole, design, toxicity, ADME analysis, molecular modeling.
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Bimomo, 1110 re TepONUKIIIUHI CIIOIYKH € 3pYYHO0 OCHOBOIO
JUISl CTBOPEHHSI 010JI0T1YHO aKTHBHHUX CIIOJYK 13 ITMPOKUM
CIIEKTPOM KOpHCHUX BiactuBocteil [1,2,3,4,5]. Cepen
YUMAJIO0i KiTBKOCTI MPEICTABHUKIB Y I[bOMY PSIIi CIIOIYK
0COOJIMBO BUPI3HAIOTHCS MOXiHI 1,2,4-Tpia3ody, sKi ycrmi-
HO BUKOPHUCTOBYIOTH SIK JIi€BI JTiKapchKi 3acoou. [lepenycim
CJIiJI HarOJIOCUTH Ha iXHIH MPOTUTPUOKOBIH aKTUBHOCTI,
OCKLUIbKHM BOPUKOHA30J1, (MIyKOHA30J1, ITPAKOHA30JI Ta 1HIII
CIIOPIJHEHI JIIKH € e(DeKTUBHUMH 3aCO0aMH I1iJ] Yac JIKyBaH-
HS HaBICTh TSHKKUX (popM Miko3iB. BimoMi Takok Taki JIiKH,
SIK aHACTPA30J1, JICTPO30J1 1 BOPO30JI — MPOTHUPAKOBI 3aC00H;
PH3aTPHIITaH — IPOTUMIIPEHO3HHH JTiKapChKHI Mpernapar;
aJIrpasoiaM 1 Tpia3oyiaM BiIOMI 3a TPAHKBIII3YHOUOO aK-
TUBHICTIO, @ puOaBipUH — IPOTHUBIPYCHOIO. 3ayBaKUMO, 110
HaBEACHUH Teperik He BuuepnHuil. OCTaHHIMU POKaMu
y HayKOBiH JiTeparypi NyONiKyIOTh pe3yJbTaTH YHCICH-
HUX HAyKOBUX JIOCINIKCHDb 1 BITYM3HSIHHX, 1 IHO3EMHIX
HayKOBIIIB, 110 MiATBEPKYIOTh BUCOKHH MOTEHIAN JJIst
HOBUX BIZIKPUTTIB y cepi Ximii Ta hapMakoIIorii moxiTHux

i€l rereporukiIiunoi cucremu [6,7,8,9,10,11,12,13,14].
Ortxe, BHOIp BeKTOpa HayKOBOI AisTIBHOCTI, L0 1TOB’s13aHa
13 M KJTaCOM T€TePOLUKITIYHIX CTIOTYK, OOTPYHTOBaHHUH 1
MATBEPKEHUH IECSITUITITTAMY IXHBOT'O YCIIILITHOTO MpPaK-
THYHOT'O 3aCTOCYBAHHS.

4-Amino-1,2,4-1pia30i-3-TIOHH BUPI3HIIOTHCS Cepel
IHIIMX TTOXITHUX 1BOTO T'ETEPOIMKITY 3aBJISKH HASBHOCTI
BHCOKOPEAKIIITHIX IEHTPIB, MO JAIOTh 3MOTY IIBHIKO
1 eeKTUBHO TpaHC(OPMYBaTH BHXIJHY MOJIEKYy.ly y Oa-
KaHUH MPOIYKT i3 MOIMEPEIHbO CINIAHOBAHMM CHEKTPOM
(hapMaKoJIOTIYHUX BJIACTUBOCTEH. besnocepente BBEICHHS
IO CTpyKTypH 1,2,4-Tpia3ony amiHO- Ta MEPKANTOTPYII Xa-
PaKTEPU3YETHCS BITHOCHOIO XIMIYHOO TOCTYITHICTIO Ta Ja€e
3MOT'Y iICTOTHO I IBUIIATH O10JIOTTYHUI TOTEHITIaN IILTHOBOTO
MIPOAYKTY XiMITHOTO TIEPETBOPCHHSI.

HaBezeHi ¢aktu 0OIpyHTOBYIOTH aKTyaJbHICTb 1 IpaK-
TUYHE 3HAYCHHS HAayKOBOI pOOOTH, IO CIIPSMOBaHA Ha
CTBOPCHHS 1 JOCIIPKCHHS BIIACTUBOCTEH HOBHUX IMMOXITHHUX
4-amiHo-1,2,4-Tpiazon-3-Tiony [15].
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OpueiHaribHi 0oCidxeHHs!

ON

n=1(1),2(2),3(3),4(4),5(5),6(6),7(7),8(8),9(9), 10 (10)

Puc. 1. 3aranbHa 6ygoBa CKOHCTPYNOBaHUX Ast AOCTIIXXEHb PEYOBUH.

Meta po6otu

[IpennKkTrBHE BU3HAYEHHS IOTEHITIATY CTBOPEHHS 0107I0Ti4-
HO aKTHUBHOI CyOCTaHTIi{ 3 POTUTPHOKOBOIO JTI€F0 Ha OCHOBI
l-ankinmoxigaux 3,5-mumMeTHin-4-((4-HITpOOSH3MUITIICH)
amino)-1,2,4-Tpiazomiit Opomiry.

Marepianu i MeTogu pocnimkeHHA

JleTabHO BUBYMIIH PE3YJIbTaTH HAYKOBOI pOOOTH 0ararbox
BITUM3HSIHMX Ta 1HO3EMHUX KOJICKTHBIB, BU3HAUYMIM IEp-
CHEKTHBHMH Psiji PEYOBHH, L0 XapaKTePHU3yIOThCSI BACOKUM
PIBHEM IPAKTUYHOI 3HAYYNIOCTI. YXBaJHWJIM PIlICHHS TIPO
JOCIIDKEHHsT 1-ankinmoxigaux 3,5-numetnin-4-((4-HiTpo-
OeH3mITiIcH )aMiHo)- 1,2 ,4-Tpia3omiit Opominy (puc. 1).

Komm’toTepHe MOJEOBaHHS, 1110 A€ 3MOTY BU3HAYUTH
MOTIEPEIHIHM PIBEHb TOKCHYHOCTI CIIOJIYK, CTAJIO BAKJIMBUM
IHCTPYMEHTOM HAyKOBHX JIOCIIHKEHb. 3aBISKU TAKOMY ITijI-
XOJ1y OINITUMI3YIOTh MPOLIEC BUOOPY CIIONYK ISl HACTYITHHX
NETANBHIIIMX JOCIIIHKEHD i1 Vitro Ta in vivo.

JI7Isl TPaKTUYHOTO BTIJICHHS KOMIT FOTEPHOTO MOJIEITIO-
BaHHS 3aCTOCYBAJIM KOMII'IOTEpHY IIporpamy ATeHTCTBa
3 oXOopoHHU HaBKOMHIIHBOTO cepexosuima CIIIA TEST
(Toxicity Estimation Software Tool), mo IpyHTyeTbCS Ha
BHUKOPHCTaHHI KiJTbKICHHUX 3B’ SI3KiB CTPYKTYpa — aKTHBHICTb.
Cepen TOCTyITHIX METOIB, o nependadeHi TEST, oOpano
KOHCEHCYCHHH. 3-ITOMIXK TapaMeTpiB 00pay rocTpy TOKCHY-
HICTb, MyTareHHICTh Ta EKOTOKCHYHICTb.

dapmakiHeTHYHI TOKA3HHUKH, TTOB’53aHi 3 TPOLIECAMHU a/I-
copO11ii, TPaHCIOPTY Ta MEPEPO3OJILITY, @ TAKOXK ITapaMeTpH
METa0OJIYHIX MPOIICCIB Ta eNIiMIHALIIT PO3paxoBaHi 3a 1010~
Moroto onnaiH incTpymenty SwissADME. 1s mmargopma
Jla€ 3MOTY TaKOX 3POOUTH BHCHOBKH IIIOJO BiMOBIIHOCTI
3araJbHONPUHHATHM KPHTEPISIM JIIKOOIIOHOCTI.

dapmakoHaAMIYHUI PO(DIB, 1110 OB’ sI3aHUH 13 IIPOTH-
IPHOKOBUMH BIIACTUBOCTSMH JIOCII/PKEHOTO sy CIIONYK,
BU3HAYCHUI METOLOM FHYYKOTO MOJICKY/IIPHOTO JOKIHTY 10
AKTHBHOTO caifTy maHocrepon 14a-gemerunasu (3LD6). s
peadizanii MeToxy BUKOPHCTAIN iHCTPYMEHTH ITPOTPAMHOTO
xomriexcy AutoDock Tools/Vina. Sk mxeperno cTpykTypu
maHocTepon 14a-nemerinasu 3actocyBani Protein Data Bank
(PDB) [16,17,18,19].

MorteKyIsipHU JOKIHT IepeadavyaB TaKi KPOKH:

1. pobora 3 Jiran/oM: a) KOHCTPYIOBaHHS JOCIIIKyBa-
HUX CTPyKTyp y mol-¢opmari (MarvinSketch 6.3.0); 0)

dbopmyBanHs 3D-Momese# CHoiayK 13 3adydYeHHSIM IBOX
METO/IiB, 30KpeMa MOJIEKYJISIpHOI MexaHiku MM+ i1 HariB-
EMITIpUYHOTO KBaHTOBO-MeXaHigHOTO PM3 y B3aemopii 3
Polak-Ribiere-anropurmom (HyperChem 8); B) PDB-¢op-
MaTyBaHHS CTPYKTYp; I') BEKTOPHE MEPETBOPEHHS (aiiiiB
¢dopmarnoro cupsamyBaaas PDB — PDBQT (AutoDock
Tools-1.5.6);

2. IPEBEHTHBHI Ji1 AJ1sI panioHaIbHOI pOOOTH 3 EH3UMOM:
a) eKCTPAaKIIisl BOJM Ta JIraH/iB SK CKJIAJOBUX MOJEIBHOTO
komruiekey (Discovery Studio 4.0); 6) PDB-dopmarHe
30epekeHHsT KOH]Irypallii eH3uMy; B) BEKTOpPHE TIEPETBO-
perHs aiiny pepmenty cupsamyBanasiM PDB — PDBQT
(AutoDock Tools-1.5.6);

3. THYYKHUIl JIOKIHT: ) NMpakTHYHE BTUICHHS MPOLECY
(«Vinay); 6) BizyamicTHaHO-TpadigHmil aHAJI3 Ta iHTEpIIpe-
tarig gaaux (Discovery Studio 4.0).

Pe3ynbraTtu

3anpornoHoBaHUN ISl TOCIIJUKEHb psift | -alIKiImoXiTHUX
3,5-numernin-4-((4-HiTpoOeH3miiieH)amino)- 1,2, 4-Tpiazomiii
OpoMiTy MOXHA OXapaKTepPHU3yBaTH K JOCTATHBO IPHIHAT-
HUI 3 OISy TOCTYNHOCTI PEareHTiB i BUKOPUCTAHHS
BIJIOMHX METOMIB CHUHTE3y. BTiM, 3BiCHO, HEOOXITHUM €
OOIpYHTYBaHHS JOUIIBHOCTI I[bOTO mporiecy. st mporo
3MIMCHIITH in silico MOCTIKEHHS TTapaMeTPiB TOKCHIHOCTI,
a TakoX (papMaKOKiHETHIHOTO Ta (papMaKOAWHAMITHOTO
1poiNiB B aCMEKTI MPOTHTPHOKOBOT aKTHBHOCTI.

[eprrumii 610k pe3ysbrariB AaB 3MOTy C(hOpPMyBaTH 3arajibHe
VSIBIIEHHSI 111010 TTPEIUKTUBHOTO PiBHS TOKCHYHOCTI. Tak, 3 or-
75Ty Ha chopMOBaHUH iHTepBas 3Ha4eHb LD, K1l CTaHOBHB
1271,38-1831,65 Mr/kt; 00paHi TSt JOCHIHKSHB CITOITYKH MOXK-
Ha ITOTIepE/THBO BU3HAYNTH SIK PEYOBHHH, 1110 HE MAIOTh 3HAYHO-
TO MOTEHIAITY JI0 PO3BUTKY CTaHy OTPYEHHS OpraHi3My JIFOIMHH
(maén. 1). PazoM 13 TiM, cnomykn 1-8 xapakTepu3yroThes
TICBHIM ITOTEHITIaJIOM JIO IHIITliaIlil MyTareHHHUX BIACTUBOCTEH;
L€ BUKJIMKAE OCOOJIMBUIA HAayKOBHH iHTepec. Y pa3i MPaKTHIHOT
peatizaiii MacITabyBaHHsI IIPOLICCIB BUPOOHHIITBA CyOCTAHIIIH
13 3Ty 9eHHSIM CIIOTYK ITHOTO Sy HEOOX1THO CKOHIICHTPYBATH
yBary Ha IpeMKTHBHKX 3Haqennsix LC, s Daphnia magna
Ta, 32 HEOOX1THOCTI, ITiITBEP/IUTH YH CIIPOCTYBATH iX 32 Pe3yJib-
TaTaMH in Vivo TOCIIKeHb (mabi. 1).

Ha nmactymHOMYy eTarti TOCTiKEHHS OfIepKaJli BUYEpITHI
pesymsratn ADME-ananisy. Hactka Csp*-riOpuaHux aToMiB
Jutst OpPMYBaHHSI ONTUMAJIBHOTO PiBHSI HACHMYEHOCTI Mae
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Tabnuus 1. KinbkicHi nokasHukw in silico ouiHi0BaHHs TOKCUMHOCTI 1-ankinnoxigHux 3,5-aumeTun-4-((4-HitpobeHauniaeH)amiHo)-1,2,4-Tpiasoniii 6pomigy

m LD, (wypw, nepopansHe BBeAEHHSI), MI/Kr / MONb/Kr

LC,,(Daphnia magna), 48 rop, -log,  monb/n / mMrin

1 1489,88 / 2,36 0,96/ + 520/1,65
2 1530,96 / 2,34 0,98/+ 5,34 /1,27
3 1831,65/2,20 0,96/ + 549/0,93
4 1716,08 / 2,25 0,96/ + 5,63/0,71
5 1649,74 /2,28 0,96/ + 5,71/0,62
6 1649,11/2,30 0,86/ + 5,85/0,46
7 1318,69/2,42 0,62/+ 5,96/0,37
8 1281,80/2,45 0,60/ + 6,06/0,32
9 1271,38 /2,47 0,46 /- 6,17/0,25
10 1700,08 / 2,36 0,46/ - 6,27/0,21

Tabnuus 2. Pesynsratn ADME-aHanisy 1-ankinnoxigHux 3,5-gumetun-4-((4-HitpobeHaunigeH)amio)-1,2,4-Tpiasoniii 6pomigy

0,25 0,31 0,36 0,40 0,44 0,47 0,50 0,53 0,55 0,57
(0X] 4 4 5 6 7 8 9 10 1 12
MP 87,74 87,74 92,55 97,35 102,16 106,97 111,77 116,58 121,39 126,20
TN, A2 79,88 79,88 79,88 79,88 79,88 79,88 79,88 79,88 79,88 79,88
iLogP -2,79 -2,79 -3,10 -3,01 -3,06 -3,51 -2,49 -2,35 -2,35 -1,34
XLogP3 3,77 3,77 4,30 4,65 5,19 5,74 6,28 6,82 7,36 7,90
WLogP -1,40 -1,40 -1,01 -0,62 -0,23 0,16 0,55 0,94 1,33 1,72
MLogP 2,12 2,12 2,37 2,62 2,86 3,09 3,32 3,55 3,77 3,98
SILICOS-IT 0,10 0,10 0,48 0,86 1,25 1,65 2,04 2,45 2,85 3,26
LogP . 0,36 0,36 0,60 0,90 1,20 1,62 1,94 2,28 2,59 3,11
Lipinski + + + + + + + + + +
Ghose - - - - + + + + + +
Veber + + + + + + + + - -
Egan + + + + + + + + + +
Muegge + + + + + - - - - -
LLIKA porHo3oBaHo BUCOKa
EB porHo3oBaHO ManonMoBipHe NOAOMAaHHS
P-gp = = + + + = = = = -
Log Kp, cm/c -5,78 -5,78 -5,49 -5,33 -5,03 4,73 -4,43 -4,13 -3,83 -3,5
PAINS 0 0 0 0 0 0 0 0 0 0

LLIKA: wnyHkoBo-kuwkosa agcopbuis; FEB: rematoeHuedanivyHmin 6ap’ep.

Oyt He MeHme Hix 0,25. Yei qocmipKeHi CIoMyKH BiIHo-
BIJIAfOTh IIbOMY PiBHIO. UHCIIO XIMIYHUX 3B’S3KiB, HABKOJIO
SIKUX MOXJIMBE BinbHe obepranus (HO3), € onTumansHUM
JUTS CTIONYK 1-8; T1e BayKITMBHI YMHHUK ITEpOpabHOI 61010~
CTYIHOCTI (ma6n. 2). 3Ha4eHHs MOJIsIpHOT pedpakTepHOCTI
(MP) mentue 3a 40 MOXyTb CBIZTYMTH ITPO IIEBHI OOMEKEHHS
i gac B3aemoxii 3 OloMileHHI0, a 3HadeHHs monax 130
MOXXYTh BKa3yBaTH Ha [EBHI 0OMEXEHHSI ITi]] 4ac MOI0JIaHHS
GiomeMOpanu (mabn. 2).

Croiykw, Mo JOCIHiTNAIH, MAlOTh CIPHUATINBHNA TIPO-
(b 32 UM 1oKa3HUKOM. [103UTHBHMI XapakTep 3HaUeHb
3a(hikcOBaHO 1 Mij 4ac aHaji3y MmapameTpiB TOMOJIOTTYHOT
miomuHA nossipHoi moBepxHi (TIIIIT). i mami mixTeep-
JUKYIOTB JIOBOJII CITPUSITIIMBHH IIPOTHO3 IIO/I0 TEPOPATBHOT
010/I0CTYITHOCTI.

JlimodinpHICTh pO3paxyBan y KOOPAWHAII 3 Koe]irieH-
tom log P_ . JlocTaTHiii piBeHb TOCTOBIPHOCTI OLIHKOBAHHS 32
LM ITapaMeTpOM 3a0e3Meuy€eThCsI BAKOPUCTAHHSIM KUTBKOX
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Tabnuus 3. PesynsraTi MOMeKynsipHOro JOKiHry 1-ankin-4-((4-HitpobeHaunigeH)amito)-1,2,4-Tpiasonii ranoreHigie 4o akTUBHOTO caiiTy flaHoCcTEpPOn
140-pemetunasmu

m Mpupopaa Ta TMN B3aeMoAiN NiraHAIB 3 EH3UMOM

1 | LeuA: 321 (11-0), Met A: 79 (1r-ankin), Met A: 433 (MixmMonekynspHuin BogHeBwiA 38'a30K), Tyr A: 76 (TT-TT-T-CTekiHr)

2 | LeuA: 321 (m-0), Met A: 79 (r-ankin), Met A: 433 (MikmonekynspHWUiA BOBHEBWIA 3B’330K), Tyr A: 76 (TT-Tr-T-CTekiHr)

3 | LeuA: 321 (ankin, Tr-ankin), Met A: 79 (Tr-ankin), Met A: 433 (MxmonexynspHvin BogHeBuiA 38'330k), Phe A: 78 (1T-Tr-T-cTekiHr), Tyr A: 76 (TT-T-T-CTekiHr)

4 | AlaA: 256 (ankin), Cys A: 394 (tr-ankin), Leu A: 321 (ankin, m-0), Thr A: 260 (C-H), Tyr A: 76 (ankin)

5 | AlaA: 256 (ankin), Cys A: 394 (ankin, T-ankin), Leu A: 321 (11-0), Leu A: 324 (ankin), Pro A: 386 (MixxmonekynsipHuin BogHeBuin 38'30k), Thr A: 260
(C-H), Tyr A: 76 (ankin)

6 | AlaA: 256 (ankin), Cys A: 394 (ankin, T-ankin), Leu A: 321 (11-0), Leu A: 324 (ankin), Pro A: 386 (MixmonekynsipHuin BogHeBuin 38'a30k), Thr A: 260
(C-H), Tyr A: 76 (ankin)

7 | AlaA: 256 (ankin), Arg A: 96 (MixxMonekynsipHuin BogHeBWiA 38'a30k), Cys A: 394 (r-ankin), Leu A: 321 (ankin, m-ankin), Leu A: 324 (ankin),
Phe A: 63 (tr-ankin), Phe A: 387 (MbxmonekynsipHuin BogHeBwiA 38'a30K), Tyr A: 76 (ankin)

8 | lle A: 323 (mixmonekynsipHuin BogHeBuI 38'a30K), Leu A: 321 (r-ankin), Leu A: 324 (ankin), Met A: 79 (mr-ankin), Phe A: 78 (mr-r-T-cTekiHr), Tyr A: 76
(Tr-T7-T-CTeKiHr)

9 | AlaA: 256 (tr-ankin), Ala A: 400 (ankin), Cys A: 394 (ankin), His A: 392 (ankin), Leu A: 321 (ankin), Phe A: 387 (tr-ankin), Pro A: 320 (ankin),
Thr A: 260 (MixxMONEKYNAPHUIA BOOAHEBMIA 3B'A30K)

10 | Ala A: 256 (ankin), Ala A: 400 (ankin), Cys A: 394 (ankin), Leu A: 315 (ankin), Leu A: 321 (ankin, m-ankin), Met A: 79 (m-ankin), Met A: 433
(MbkmoneKynspHuii BogHeBU 38'330K), Tyr A: 76 (Tr-Tr-T-cTekiHr), Val A: 434 (C-H)

Ta6nuus 4. MNMokasHuku MiHiManbHOI eHeprii B3aemogii 1-ankin-4-((4-HitpobeHsunigeH)amiHo)-1,2,4-Tpia3oniii ranoreHiaiB 3 akTMBHUM LIEHTPOM MaHOCTepon

14a-pemetnnasu

1

-8,5 3 7.1 6 -1,7 9 -9,6
2 -8,3 4 -8,8 7 -8,6 10 -8,1
®nykoHason -10,1 5 -8,5 8 -7,6 - -

E . MiHiMaribHa eHeprisi KOMMNEKCOYTBOPEHHS, KKar/Morb.

‘mi

noka3HuKiB. Tak, mozens XlogP3 nana mijcraBu BUSHAUNTH
crionyku 1-4 ik pedOBHHM 31 CIIPUSTIMBUM CITiBBITHOIIICH-
HSIM JIITO(IITEHOCTI Ta T11pOLIIBHOCTI; 11 3yMOBIIFOE XOPOLLY
agcopouito (maébn. 1). Hatomicts cionyku 5-10 MaroTh 110-
CHUTb BUCOKHH piBEHb IPOrHO30BaHO1 JIINO(IIBHOCTI; TEOpe-
THYHO 1€ JICMOHCTPY€ IIEBHI 0OMEXEHHsI 32 010/I0CTYIIHICTIO.
Oco01BO BUPA3HO i€ BUSBIIIM I1i]] 4ac aHai3y CIOIyK 9 i
10. Crioiyku, siKi MArOTh HAMOLTBIIT HaOMkeHe 110 O 3HAYCHHS
WLogP, xapakrepu3yroTbcsi HAWCIPUSATIMBILNINM CITiBBiJI-
HOUICHHSAM TiApO(QUIBHO-TIIMO(IIBHUX BIACTUBOCTEH IS
ONTHMaJIbHOI peatizamii 01070CTymHOCTI. SIK TaKi CIOIyKH
BU3HAYMJIM PEYOBHHHU 5 1 6 31 3HaueHHsIM WLogP -0,2310,16
BIATIOBIHO (mma6n. 1). AHaii3 IIOKa3HUKIB, 10 OfIep)KaHi 3
BUKOPHCTaHHAM Mojiei iLogP, mpeIMKTHBHO KOHCTATYE T1e-
peBakaHHS TiAPOQUTLHUX BIACTUBOCTEH y TOCIIPKYBaHUX
cnonyk. IIpo 11e cBiunTh HEraTMBHUII iHTEpBaN 3Ha4YEeHb
(ma6n. 1). 3nadenns MLogP Bka3zyroTh Ha CHPUSTIMBHNA
TinodinbHO-TiApodUIbHAI OaNaHe y CHOIYK 13 KOPOTIINM
AJIKUTBHUM 3aMicHUKOM. He3Bakaroun Ha OUThII BUpaXKeH1
JIMO(TBHI BITACTUBOCTI Y HOHLJI- 1 ICIFJIIIOX1THIX, BOHU HE
TIOBMHHI MaTH 3HAYHUX 0OMEKEeHb 61010CTyTHOCTI (mabi. 1).

KoHceHcycHe 3HaueHHS OKA3HHKa, KU XapaKTepr3ye Jli-
MO(LIBHICTh, MOYKHA BBKATH TAKKM, IO JICMOHCTPYE JIOBOJI
CHPUSTIMBUH IMOBIpHHMIT XapakTep O10[0CTYITHOCTI T 31aTHO-
CTi JIoNaTy KIITUHHI MeMOpanu (mabn. 1). OKpeMo 3ayBakUMO,

1110 JIOCUTb BUpaXkKeHa POTHO30BaHa JIMOMUIBHICTH CIIOMIYK 9 1
10 cBiqUHTH PO TOBOJII BUCOKI PU3HKU HAKOITMYCHHS B YKUPO-
BUX TKaHHWHAX, @ OTXKE OTEHLIHHOI TOKCUYHOCTI.

Hacrynnwuit etan in silico 1OCniIpKeHb JaB MiJCTaBU
3poOUTH BUCHOBOK Tpo BifcyTHicTh PAINS-nonepemkeHs
(mabn. 1).

V pesymbrari JOCIiKEHb BCTAHOBIJIM PiBHI ITOKa3HUKA
Log Kp, sixuit onucye iMOBIpHY IIBHAKICTH IOJOJAHHS
mIKipHOTO Oap’epa: Bix -3,54 cm/c 1o -5,78 cM/c (mabn. 1).

[IpakTHUHO 3HAYYMIMMH € Pe3yJbTaTH MPETUKTHBHOTO
OLIHIOBAHH:I IMOBIPHOI y4acTi JOCIIPKEHHX CIIOJIYK Y poOOTi
P-rnikonporeinoBoro tpancnoprepa (P-gp) (maébn. 1).

BpaxoByroun HasBHICTB 1,2,4-Tpia30/10BOr0 CHHTOHY B
CTPYKTYpi NPEICTaBICHHUX CIOJIYK, SIKMI BIJIOMHH 3a TOTEH-
1iaJIOM IPOTUTPUOKOBOI aKTHBHOCTI, BUPIIIMIN 3aTyYUTH
JUTS 3KJIIOYHOTO eTally JOCIIPKeHb JJOKIHTOBHI IIpoliec Ha
MojIeni JaHoctepon 14a-gemermnasu. [HydKuil TOKIHT 10
AKTUBHOTO IIEHTPY [[bOTO €H3UMY JIaB 3MOTY BU3HA4YUTH ITPH-
POy Ta KUIBKICTh aMiHOKHUCIIOTHUX 3aJIMIIKIB, III0 MOXYTh
OyTH 3aJ1is1HI B IpOIieci KOHTAKTY 3 HAM (maoi. 3).

KispKicHI OKa3HNKH, 30KpeMa MiHIMaJIbHa CHEpTisl B3ae-
MOJIi1 TOCITIIPKEHHX CIIOYK 3 JJAHOCTEpOIT 140-1eMeTIIa3010,
JIaJTv 3MOT'Y JI0IATKOBO OL[IHUTH MOXJIMBICTb BUSIBJICHHSI ITPO-
TUTPUOKOBOT aKTHBHOCTI |-ankin-4-((4-HiTpoOeH3MIIiICH)
amiHo)-1,2,4-Tpia3oniii ranorenigamu (maoi. 4).
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Cepen aHaITi30BaHOTO PSIY CIONYK came 1-mpormii-3,5-1u-
Merni-4-((4-uiTpobeH3uiiien)aMino)-1,2,4-Tpiazomniit
OpoMmix BUSBHUBCS MOTEHLIHHO HAWMEHII TOKCHYHHUM 3i
snavennsaM LD, ma pisni 1831,65 mr/kr. HaitimosipHinre,
PH3HK TOKCHYHOTO Ypa)KeHHsI OPTaHiB i CHCTEM OpraHizMy
JIFOAMHHU Ma€ 1-HOHLI-3,5-1umetrn-4-((4-HiTpoOeH3UITiIeH)
amino)-1,2,4-tpiasoniit Gpomix, ms skoro 3navenns LD,
cTaHoBHUTH 1271,38 MI/KT.

BcranoBieHO, 10 11 OLIBIIOCTI CITONYK € BUCOKA IMOBIp-
HICTb BUSIBJICHHSI MyTareHHHUX BiactuBocted. Tinbku 1-Ho-
HiT- 1 |-JenmmoxiaHi JOCTIHKEHOTO PSAY CIIONYK MaroTh
OLTBII TO3UTHUBHIH MPOMLTE 1 He TOBUHHI MaTH MOTEHITIaJ 10
BUSIBJICHHSI MyTareHHOCTI. 3arajibHa 3aKOHOMIPHICTB 111010
BUSIBJICHHSI MyTareHHHUX BJIACTUBOCTEH Cepe NOCIiIKEHIX
1-ankinmoxiguux 3,5-aumerui-4-((4-HiTpoOeH3HIII IeH )aMi-
HO)-1,2,4-Tpia3omiit OpoMidy Ja€ miaCTaBU CTBEPIKYBATH,
1110 TOJIOBKEHHSI AJIKUIBHOTO JIAHIIOTa ITPHU MIEPIIOMY aToMi
1,2,4-Tpia300BOr0 CHHTOHY CYNPOBOKY€ETHCS 3MEHIIICHHIM
PpH3HKIB iHiIianii MyTareHHuX nporecis. JlonarkoBo Tpeda
3BEpPHYTH yBary Ha JOBOJIi BUCOKI PU3UKH €KOTOKCHYHOCTI,
110 TIPOIEMOHCTPOBAHO Ha MIPHUKJIAII TifpodionTa Daphnia
magna.

Huska ¢i3uko-XiMiYHHX MapamMeTpiB, BA3HAYCHA 3a JIOTO-
mororo SwissADME anarni3y, 1a€e miactaBu 3p0OOHTH BUCHO-
BOK IIPO ZIOBOJII MTO3WTHBHI MEPCIIEKTUBH IOAO 3araibHOl
6iomoctynHocTi. J[onarkoBo mpo 1e cBi4arh NPeIUKTHBHO
chopMOBaHi MOKa3HUKH JiMOPUTLHO-T1APOQITEHUX BIACTH-
BocTeil. Pa3oM i3 THM, BapTO 3BEPHYTH yBary Ha Ii/IBUIICHY
IMOBIPHICTB BUSBICHHS KyMYIIITHBHHX BIACTHBOCTEH 10710
TKaHWH, sIKi Oarari Ha iy, y 1-HoHiI- Ta 1-nenwn-3,5-mu-
Metui-4-((4-uiTpobeH3uiinen)amino)-1,2,4-Tpiazomiit
OpomiziB. Jlemo oOMexeHnM € IpOrHo3 0100CTYITHOCTI,
SIK BpaxyBaTH KOHCEHCYCHHUH MOKa3HUK KoedinienTa log P -
KibKicHI kputepii mogeni XlogP3 cBinars mpo neBHi 0OMe-
YKEHHSI 010ZI0CTYITHOCTI y pa3i HasIBHOCTI ITPH MIEPIIOMY aToMi
1,2,4-Tpia30I0BOr0 CUHTOHY 3aMICHHKIB BiJl TICHTHIIOBOTO
JI0 IELIHIIOBOTO.

HesBaxaroun Ha pi3HOPIBHEBUI XapakTep MPOTHO3Y
3arajJbHOTO aJCOPOTHBHOTO MOTEHIANTy, IKHH TaK camo
TIOB’SI3aHUH 13 TINOQLIBHO-T1 PO ITBHUMH BIaCTUBOCTSIMH,
came TacHBHA IITYHKOBO-KHIITKOBA aJICOPOIIis B MPOTHO31
MTO3UIIIOHYETHCS K BUCOKOPIBHEBA UIS BCIX JTOCIIIHKEHIX
crionyK. [IpoTusnexHi BHCHOBKH 3pOOJICHI ITij] 9ac OIiHIOBaH-
Hs IMOBIPHOCTI TIOJIOJIaHHSI TeMaToeHIedaiyHoro 6ap’epa
— BOHA HE T[pUTaMaHHa JA0CIIDKCHUM PEUYOBHHAM.

B anamizoBaHOrO psmy CIIONYK BH3HAYEHO HETAaTHBHUI
npodine PAINS-monepekens, Mo Jae 3MOTy YHUKHYTH
XMOHOTIO3UTUBHUX PE3YJIBTATIB Y ITPOLIEC JOCIIPKEHb.

3navenns Log Kp naroTh migcraBu 3p0OMTH BUCHOBOK
PO HE3HAYHI MEePCHEeKTHBH IIOAO MOAONAaHHS MeMOpaH-
HUX Oap’epiB. 3ayBa)KUMO, IO TEPEXill Bil METHIHLHOTO
JI0 ICLMIBLHOTO 3aMiCHUKA CYIIPOBOJDKYETHCS 3arajbHUM
MOJIIMIICHHSIM IMOBIPHOT HIKIPHOT MPOHUKHOCTI Ta 00-
TPYHTOBYE IIEBHY IOUIJIBHICTH BBEACHHSA cHONyK 9 1 10 1o
CKJIay Ma3eH, JIIHIMEHTIB, KpeMiB a00 TpaHCAepMaIbHUX
TUIACTUPIB.

[IpoananizyBaBIIN CKalbKyJIhOBaHI 3HAUYCHHS TpaH-
cropTepa TIKOIpoTeiny-P, 3a3HaunMo: nuie pevoBUHU
3,4 1 5 MOXyTh OyTH 3aJlydeHHMH JI0 I[HOTO TIporiecy. Bei
iami crionyku (1, 2, 6-10) XxapakTepu3yIOThCS MOKITHBICTIO
(hopmyBaTH HEOOXiTHUIN PIBEHb KOHIICHTPAIIii B IUIHOBHX
TKaHWUHAX Ta OpraHax.

AHaii3 pe3ynsTariB 31aTHOCTI mozosiarn ¢uisTp bpenka
CIIOTyKaMH JIOCITIJDKEHOTO PsITy JIaB IiICTaBy 3adiKcyBaTH
00OME>XeHHSI, ITOB’s3aHi 3 HAsSIBHICTIO HITPO- Ta a30METHHOBOT
TpyI; 1€ MiJABUIIYE IMOBIPHICTh YTBOPEHHSI TOKCHYHHUX a00
BHCOKOPCAKI[IMHO3ATHUX META0OITIB.

Pe3ynbrary, BCTaHOBIIEHI MTif] YaC MOJICKYIISIPHOTO JIOKiH-
T, JIaJId 3MOTy KOHCTATyBaTH, 1110 HAi{YaCTOTHILIMM THIIOM
B3aEMOJIII CIOJIYK 13 3a3HAYCHUM (EPMCHTOM € TT-aJIKilI,
y4acTh y AKil MpuTaMaHHa BCIM 0€3 BUHATKY aJIKiIITOXiI-
HUM. Haromocumo, 110 11e#f TiT B3aeEMOIii 3a0e31eqy€eThCs
3anmumrkamu MeTioHiHy (Met A: 79), mucreiny (Cys A: 394),
neiinmHy (Leu A: 321), ¢peninamaniny (Phe A: 63). Bax-
JMBY POJb BIAIrPaOTh 1 KIIACHYHI aJKLTBbHI B3a€MOIi, 110
€ B)XJIMBOIO CKJIQJIOBOIO Y KOHTAKTaX 3 aKTHBHUM CaHTOM
JTaHoctepol 14a-aeMeTrasy JuIs CIOMYK i3 TI0AJIKaHOBUM
¢parmeHToM 3 KibKicTio aromiB Kap6ony Bing 3 mo 10.
3ayBa)KUMO 1 Ha TT-7-T-CTEKIHTOBIN B3a€MOJIi1, IO peati-
3y€ThCS 3aB/SIKH HAsIBHOCTI 7apa-HITPOPEHUIEHOTO 3aMic-
HUKa B crionyk 1-3, 8, 10 Ta 3a akTHBHOI y4acTi 3aJIMIIKIB
tupo3uny (Tyr A: 76).

[l omyH BaXKIIMBHIA MEXaHI3M, SIKHI 1a€ 3MOT'Y JI0JaTKOBO
BIUTMHYTH Ha JlaHOCTepod l4o-memeTunasy, — m-G-B3ae-
mozisi. JIo B3aeMozii LbOTO THITY 3aJIy4aloThCs 3aJIHIIKUA
neinuay (Leu A: 321) Ta pedoBHHH 3 KUIBKICTIO aTOMiB
KapOony B TioankineHOMY (hparmeHTi 1o 6. BpaxoByroun
aripaTuyHy IPUPOAY JCHIIMHY, BCTAHOBIEHO, IO CaMe
apOMaTHYHUHA (parMeHT aHaJi30BaHUX CIIOTYK Mae 3Ha-
YeHHS MiJ 9ac GOopMyBaHHS KOHTAKTIB TaKOTO THITY i3
MOZICIBHAM (hpepMEHTOM. BaxmBuii BHECOK Y MOCHIICHHS
B3a€MOJIii JOCIIIPKYBaHUX CIIOJIYK 3 aKTHBHHM CalTOM
nmaHoctepon 14a-neMeTninasu poOuTh MIKMOJICKYISIPHAN
BOJIHEBUH XIMIYHUH 3B’S30K, [0 MOXXEC BUHUKHYTH MIiX
3aJMIIKaMu aprifiny (Arg A: 96), i3oneiinuny (Ile A: 323),
MmertioniHy (Met A: 433), npouniny (Pro A: 386), dpeHinananiny
(Phe A: 387) abo tpeoniny (Thr A: 260) Ta aromom Okcureny
y CKIIaJli HITPOrPyIH napa-HITPo(pEeHIILHOrO (parmMeHra
MOJIeKYII, 110 BuBYau. Crioyku 4-6 i 10 101aTKOBO MOXKYTh
yrBoptoBat C-H B3aemojiito, 1110 BUHHMKAE 3 3aJHIIKAMH
Baiiny (Val A: 434) ta tpeoniny (Thr A: 260).

AHaJi3 KiTbKICHUX IMOKa3HHUKIB MiHIMaJIbHOT €HepTii B3ae-
Moii1 3 aKTHBHAM CaTOM MOJIETBHOTO €H3UMY JaB ITiACTaBH
BHOKPEMHUTH CIIONYKY 9, sKa 3a M IapaMeTpoM MoaiOHa
J10 (ITyKOHA30ITY.

BucHoBKM

1. BpaxoByroun NpeauKTHBHO BU3HAYCHI MapaMeTpHu
TOKCHYHOCTI, (hapMaKOKiHETHYHI Ta (GapMaKOAMHAMITHI
MOKAa3HUKH, KOHCTATOBAaHO MPAaKTUYHO 3HAYYIMIUH (ap-
MaKOJIOTIYHHIA TOTEHIIaN psAay |-ankimmoxigaux 3,5-1am-
Metui-4-((4-uiTpobensmiinen)amino)-1,2,4-Tpiazomiit
OpoMiy.
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2. JIouibHIM € TIPOAOBKEHHS OCIIPKESHHS IPOTUTPHO-

KOBHX BIIACTMBOCTEH 3,5-mumerni-1-HoHin-4-((4-HiTpo-
OeH3mITiIeH )aMino)- 1,2,4-Tpiazomiit 6pomiry.
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QSAR prediction of toxicity for a new 1,2,4-triazole derivatives
with 2-bromo-5-methoxyphenyl fragment
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New derivatives of 1,2,4-triazole are promising research targets due to their unique biological properties, including antimicrobial, antifun-
gal, antitumor, and antioxidant activities. The introduction of the 2-bromo-5-methoxyphenyl fragment into the triazole structure potentially
enhances these properties. However, the issue of toxicity for such compounds remains a critical factor for their further application. To
reduce experimental costs and time, QSAR (Quantitative Structure-Activity Relationship) methods are widely applied, allowing to predict
compounds toxicity based on their molecular structure.

The aim of this study was to evaluate the toxicity of new derivatives of 5-(2-bromo-5-methoxyphenyl)-4-R-1,2,4-triazole-3-thiols, their
acids, and esters using the QSAR method to predict parameters of acute toxicity (LD,,) and to assess the influence of various radicals
on the toxicity of the compounds.

Materials and methods. The objects of this study were derivatives of 5-(2-bromo-5-methoxyphenyl)-4-R-1,2,4-triazole-3-thiols, synthesized
at the Department of Toxicological and Inorganic Chemistry of Zaporizhzhia State Medical and Pharmaceutical University. The nearest
neighbor method was used for toxicity evaluation, applying the Toxicity Estimation Software Tool (TEST). The prediction of rats lethal
dose (LD,,) was based on the structural similarity of the studied compounds with known substances that have experimental toxicity data.

Results. The QSAR analysis revealed that structural modifications in the derivatives of 5-(2-bromo-5-methoxyphenyl)-4-R-1,2,4-triazole-
3-thiols significantly influence their toxicity. Specifically, increasing the size of the radicals, especially through the introduction of aromatic
fragments, contributed to the enhanced safety of the compounds, as evidenced by the increase in LD, values. The highest LD, values
were observed for compounds containing phenyl radicals.

Conclusions. The results of this study indicate the feasibility of using QSAR models to predict the toxicity of 1,2,4-triazole derivatives
containing a 2-bromo-5-methoxyphenyl fragment. The observed trend of increasing safety with the introduction of larger aromatic radicals
can be used for the rational design of new compounds with improved toxicological properties.

Keywords: 1,2,4-triazole, QSAR, toxicity, prediction.

Current issues in pharmacy and medicine: science and practice. 2024;17(3):226-230

QSAR-nporHo3yBaHHs TOKCUYHOCTi HOBUX NoXigHuX 1,2,4-Tpiasony, WO MiCTATL 2-6pOMO-5-MeTOKCU(eHINbHWIA hparmeHT
M. . Ckopuia, P. O. LLiepbuHa

Hosi noxigHi 1,2,4-Tpia3ony — nepcnekTBHi 06 eKTM AN AOCTiAKEHb, OCKINbKM MatoTb YHikasbHi 6ionoriyHi BNacTMBOCTI, BKIKOYAKUM MPOTH-
MiKpOBHY, NPOTMrPUBKOBY, MPOTUNYXMMHHY 1 aHTUOKCUAAHTHY aKTUBHICTb. BBEAeHHS 2-6poMo-5-MeToKCdeHINbHOro pparMeHTa B CTPYKTYpY
Tpia3ony NOTEHLiNHO MOXe NOKPaLLMTK Lii BnacTMBOCTi. [poTe NUTaHHS LLOAO TOKCUMHOCTi TakvX CMOMYyK 3amnuLLaeTbCs BaXKIMBIUM acnekToM
AN5 X 3aCTOCYBaHHA Hagani. [ins 3aMeHLIeHHs ekcnepyuMerTanbHUX BUTPAT i Yacy Ha AOCHIMKEHHS akTUBHO 3acToCoBYOTb MeToan QSAR
(Quantitative Structure-Activity Relationship), Lo fatoTb 3Mory nporHo3yBaTi TOKCUYHICTb CNOMYK Ha OCHOBI iXHBOT MOMEKYNSPHOI CTPYKTYPM.

MeTta po60TH — OLiHIOBAHHSA TOKCUYHOCTi HOBUX MOXigHUX 5-(2-6pomo-5-meTokendeHin)-4-R-1,2,4-Tpiazon-3-Tionis, iXHiX KMCNOT Ta ec-
Tepis 3a fonomoroto Metoay QSAR 4115 NpOrHo3yBaHHs napameTpiB rocTpoi TokeuuHocTi (LD, ) | BU3HaYeHHs BNNMBY PisHUX pagukanis
Ha TOKCUYHICTb CMOIYK.

Martepianu i metoaun. O6’ekTM JOCNIAXEHHS — NOXiAHi 5-(2-6pomo-5-meTokendeHin)-4-R-1,2,4-Tpiazon-3-Tionis, CUHTE3 AKUX 3GIACHUNM
Ha Kadeapi TOKCVKOIIONYHOI Ta HEOpraHiyHoi Ximii 3anopiabkoro AepaBHOro MeauKo-hapMaLEeBTUYHOTO yHIBEPCUTETY. [INs oLjiHI0BaHHS
TOKCUYHOCTI BUKOPUCTAHO METOA Hanbnmxymx cycigis i3 3actocyBaHHsaM yTuniTu Toxicity Estimation Software Tool (TEST). MporHosyBaHHs
netanbHoi Ao3u (LD, ) Ans WypiB rpyHTYBanocs Ha CTPYKTYPHIl CXOXOCTi LOCTIiZKEHUX CIONYK 3 YKe BiGOMUMM PEYOBMHAMY, O MatoTb
eKCrepyuMeHTasbHi AaHi LLOAO TOKCUYHOCTI.
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OpueiHaribHi 0oCidxeHHs!

Pesyniratn. QSAR-aHanis nokasas, Lo CTPYKTYPHi 3MiHU B NoxigHux 5-(2-6pomo-5-metokcndeHin)-4-R-1,2,4-tpiason-3-Tionis cyTT€BO
BMIMBAIOTb Ha iIXHI0 TOKCUYHICTb. Tak, 30inbLueHHs po3mipy pagukanis, 0cobnvBo BBEAEHHS apOMaTUYHUX (oparMeHTIB, CPHUSIE MOCUNEHHIO
GesneyHocTi cnoryk. Lle niaTeepmkeHo 36inblueHHam 3HadeHb LD, . HaitBuwyi sHayeHHs LD, BCTAHOBMIEHI 1A CMIONYK i3 OeHinbHUMM
pagvkanamu.

BucHoBku. Pesynbratit Lporo JocnimkeHHs ceigyatb Npo MOXNMBICTb BukopucTaHHa QSAR-mogenen ans nporHo3yBaHHA TOKCUYHOCTI
noxiaHux 1,2,4-tpiasony, Wo MicTaTb 2-6pomo-5-MeTokeueHinbHUIA bparmeHT. BusieneHa TeHAeHLUis 40 niaBULLEHHS 6e3nevHOCTi npu
BBeEeHHi binbLUMX apoMaTU4HUX pagmkanis Moxe OyTu BUKOpUCTaHa Ans paLioHanbHOro An3aliHy HOBUX CMOMYK i3 MOKPaLLEHNMM TOKCH-
KOMOTIYHMMM BNACTUBOCTAMM.

Kntouogi cnoBa: 1,2,4-tpiazon, QSAR, TOKCWYHICTb, NPOrHO3yBaHHS.

AxTyanbHi nuTaHHa hapmaLeBTMYHOI | MeanyHOI Hayku Ta npakTuku. 2024. T. 17, Ne 3(46). C. 226-230

The relevance of the study of new 1,2,4-triazole derivatives
is determined by their unique properties, in particular, a wide
spectrum of biological activity [1,2]. Triazole derivatives
demonstrate antimicrobial, antitumor, antifungal and anti-
oxidant effects, which makes them promising candidates
for use in pharmacology [3,4,5]. The introduction of a
2-bromo-5-methoxyphenyl fragment into the 1,2,4-triazole
structure can improve these properties, but the question of
their toxicity remains relevant.

In order to reduce experimental costs and time for studying
the toxicity of chemical compounds, QSAR methods (Quan-
titative Structure-Activity relationship) are widely used. They
make it possible to predict the biological activity and toxicity
of substances on the basis of the molecular structure, which is
especially important at the initial stages of the development
of new medicines. QSAR modeling allows not only to pre-
dict the toxicity of new 1,2,4-triazole derivatives, but also to
determine potential ways of modifying molecules to reduce
the negative impact on the body.

QSAR methods are an effective tool for predicting the
toxicity of chemical compounds. In particular, studies in
recent years have shown the successful use of QSAR models
for the prediction of hepatotoxicity, including compounds
with triazole derivatives. These models are used to assess
the potential hazards of new chemicals, which significantly
reduces the cost of experimental research [6]. The article by
Dahmani and colleagues describes the structural characte-
rization and QSAR modeling of 1,2,4-triazole derivatives as
a-glucosidase inhibitors. The research is aimed at establishing
a connection between the structural characteristics of these
compounds and their biological activity. The QSAR model
was developed based on chemical descriptors, which made it
possible to predict the activity of triazole derivatives and their
effect on the inhibition of the a-glucosidase enzyme, which is
important in the treatment of diabetes [ 7]. A team of scientists
[8]applied the QSAR method to predict the antitumor activity
of triazole derivatives, focusing on their low toxicity. The
study made it possible to identify the structural features of
molecules that contribute to the reduction of toxicity, with a
simultaneous increase in antitumor activity.

QSAR methods allow evaluation of various aspects of
toxicity, including cardiotoxicity and neurotoxicity. Research
of Elhadi and Yassen [9] showed that brominated triazole
derivatives can significantly influence the new compounds
level toxicity. The purpose of the study was to improve
QSAR models for more accurate toxicity prognostication.

In addition, X. D. Chen and colleagues [10] considered
mechanisms of interaction of brominated derivatives with
biological macromolecules that have decisive value during
the development of new medical drugs.

Thus, the relevance of this study lies in the further deve-
lopment of QSAR models for predicting the toxicity of new
1,2,4-triazole derivatives containing a 2-bromo-5-methoxy-
phenyl fragment. These models can help to reduce the risks
of toxic effects and ensure the creation of safer medicines.

Aim

Studying of acute toxicity parameters of a raw of new
derivatives of 5-(2-bromo-5-methoxyphenyl)-4-R-1,2,4-
triazole-3-thiols, 2-((5-(2-bromo-5-methoxyphenyl)-
4-R-1,2,4-triazol-3-yl)thio)acetic acids and ethers of
2-((5-(2-bromo-5-methoxyphenyl)-4-R-4H-1,2 4-triazol-3-
yl)thio)acetic acids by using QSAR analysis.

Materials and methods

Compounds whose synthesis was carried out by us earlier
at the Department of Toxicological and Inorganic Che-
mistry of the Zaporizhzhia State Medical and Pharma-
ceutical University [11] (Fig. 1) were chosen as the object
of research.

To assess the toxicity of the specified compounds, the
nearest neighbor method was used, namely the Toxicity uti-
lity Estimate Software Tool (TEST). This method allows to
predict the lethal dose (LD, ) for rats, based on the similarity
between the chemical structures of the substance under study
and known compounds that already have experimentally
confirmed toxicity values.

The nearest neighbor method uses a database of known
toxicological values for chemical compounds. TEST com-
pares the structure of the tested substance with compounds
from the database and determines the similarity coefficient
(Similarity Coefficient, SC) for each of the found analogues.
This coefficient varies from 0 (no similarity) to 1 (complete
similarity).

LD, (lethal dose 50 %) is a toxicity indicator that deter-
mines the dose of a substance (measured in mg/kg or mol/kg)
that causes the death of 50 % of experimental rats. To predict
this indicator, TEST uses up to 5 closest analogues with SC
>0.5.

Identification of analogues: The TEST utility finds chemical
compounds in the database, the structure of which is as
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Fig. 1. Structural formulas of derivatives of 5-(2-bromo-5-methoxyphenyl)-4-R -1,2,4-triazole-3-thiols (3a—3d), 2-((5-(2-bromo-5-methoxyphenyl)-4-R-
1,2,4-triazol-3-yl)thio)acetic acids (4a—4c) and ethers 2-((5-(2-bromo-5-methoxyphenyl)-4-R-4H-1,2,4-triazol-3-yl)thio)acetic acids (5a-5t).

similar as possible to the structure of the substance under
investigation.

Similarity Coefficient (SC): TEST calculates the SC value for
each compound, showing how similar the test substance is to
others for which experimental data are available.

Prediction of LD, : Based on the LD, values of the nearest
neighbors, the utility makes a prediction for the substance
under study, considering the SC value [12,13,14].

Results

As aresult of the conducted QSAR analysis, it was established
that changes in the structure of derivatives of 5-(2-bromo-5-
methoxyphenyl)-4-R-1,2.4-triazole-3-thiols (3a-3d) have a
significant impact on their predicted toxicity. The main factor
determining the change in LD_ values are various radicals at
the 4th position of the 1,2,4-triazole ring (7able 1).

Discussion

Alkyl substituents at the N, position of the 1,2,4-triazole core
demonstrate increased safety (higher LD, value) with increas-
ing radical size. For example, the base compound (3a) has an
LD, value 1090.50 mg/kg, while the introduction of a methyl

group (3b) slightly increases safety (LD,  1143.96 mg/kg).
Further elongation of the radical to the ethyl group (3¢) more
increases the safety (LD, 1197.42 mg/kg). The lowest level of
toxicity in this group is observed in compounds with phenyl
group (3d), where the value of LD, reaches 1380.49 mg/kg.

The presence of thioacetate substituents in acids 4a—4d
shows a greater impact on safety. Thus, compound 4a, which
contains a thioacetate fragment without a substituent at the
N, position of the 1,2,4-triazole nucleus, shows the highest
LD,, value of 1687.16 mg/kg, which indicates the highest
safety among the compounds of this group. The introduction
of a methyl group (4b) decreases the safety, with an LD, of
842.38 mg/kg, and an ethyl group in 4¢ gives a slight increase
in safety with an LD, of 858.73 mg/kg. The phenyl radical
in compound 4d increases toxicity to 656.50 mg/kg, which
indicates the opposite trend in cases with thiol 3d.

Esters of 2-((5-(2-bromo-5-methoxyphenyl)-4-R-4H-
1,2,4-triazol-3-yl)thio)acetic acids (5a-5t) show even more
pronounced dependence between the type of substitute and
the level of safety. The predicted LD, value is 1457.16 mg/kg
for compound 5a with methyl substitute, which is high in-
dicator safety. Replacing the methyl group with an ethyl
group (5g) increases toxicity up to 941.35 mg/kg, while the
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Table 1. The obtained data of QSAR analysis of LD, for derivatives of 5-(2-bromo-5-methoxyphenyl)-4-R-1,2,4-triazole-3-thiols (3a-3d, 4a-4c, 5a-5t)

Oral rat LD, mglkg Oral rat LD, -Log10 (mol/kg) Coefficient similarities (SC)

1090.50 242 0.86-0.83
3b 1143.96 242 0.89-0.82
3c 1197.42 242 0.89-0.80
3d 1380.49 242 0.89-0.74
4a 1687.16 2.31 0.59-0.58
4b 842.38 2.63 0.76-0.63
4s 858.73 2.64 0.77-0.75
4d 656.50 2.81 0.83-0.72
5a 1457.16 2.39 0.63-0.61
5b 875.37 2.63 0.79-0.66
5¢c 908.36 2.63 0.79-0.67
5d 1316.73 2.52 0.84-0.74
5e 1514.23 2.39 0.64-0.62
5f 908.36 2.63 0.79-0.67
59 941.35 2.63 0.79-0.68
5h 1359.26 2.52 0.83-0.75
5i 1730.84 2.35 0.65-0.63
5j 941.35 2.63 0.79-0.68
5k 974.34 2.63 0.79-0.69
5l 1401.79 2.52 0.83-0.77
5m 1730.84 2.35 0.65-0.63
5n 941.35 2.63 0.79-0.68
50 974.34 2.63 0.79-0.69
5p 1401.79 2.52 0.82-0.76
5q 1793.71 2.35 0.66-0.64
5r 974.34 2.63 0.79-0.68
5s 1007.33 2.63 0.79-0.69
5t 1444.33 2.52 0.82-0.78

introduction of the phenyl radical (5d) significantly increases
level safety — LD is 1316.73 mg/kg.

We observe a similar picture in the case bigger radi-
cals, such as propyl (5i), where the LD, value reaches
1730.84 mg/kg, which is one of the highest safety indicators
in this group. Introduction of aromatic fragments (5p, 5t)
continues upward trend safety, where predicted LD, value
goes to 1401.79 mg/kg and 1444.33 mg/kg respectively.

Coeflicient similarity (SC) was estimated for all com-
pounds, evaluated using the nearest-neighbor method,
which reflects the structural similarity degree of the studied
compounds with analogues that already have experimental
value toxicity, as mentioned above. For most of the studied
derivatives, SC ranged from 0.59 to 0.89. Higher SC values
indicate that the test compound has greater structural simi-
larity to known analogues, which increases the reliability of
the prediction. For example, esters with available radicals

of the phenyl group (5d, Sh) had SC similarity coefficients
of 0.84-0.74, which indicates a high correspondence to the
structure of their closest ones (Table 1).

Conclusions

1. As a result of the research, it was established that
changes in the structure of 5-(2-bromo-5-methoxyphenyl)-
4-R-1,2.4-triazole-3-thiols and their derivatives significantly
affect their predicted toxicity. There is a clear trend toward
increased safety (higher numerical LD, values) with larger
substituent size, especially when bigger aromatic radicals
are introduced.

2. The obtained results of the predicted activity of the
specified compounds had high similarity coefficients, which
indicates a high correspondence to the structure of their clos-
est analogues and the validity of the obtained data.
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3.

The described results can be used for the rational design

of new derivatives with optimal toxic properties, which will
allow to improve their safety profile.
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Komn’toTepHe nporHo3yBaHHS rocTPol TOKCUYHOCTI TionoXigHMX
3,5-6ic(5-mepkanTo-4-R-4H-1,2,4-Tpia3on-3-in)deHony

K. K. IcainueBa®@*8CP A T. KannaylieHko*AEF

3anopisbkuil AepaBHU Meauko-hapMaLeBTU4HUIA yHIBEpcUTET, YkpaiHa

A — KOHUenNUiA Ta Au3aitH gocnimkerns; B — 36ip aaHux; C — aHanis Ta iHTepnpeTauis gaxux; D — HanucanHs cTatTi; E — peparyBaHHs cTarTi;
F — octaTtouHe 3aTBepaKeHHs cTarTi

3aincH1NM KOMM'IOTEPHE NPOrHO3YBaHHS FOCTPOI TOKCWYHOCTI HOBUX NOXigHWX 3,5-6ic(5-mepkanto-4-R-4H-1,2,4-Tpiason-3-in)deHonis
Ta IXHiX ankinoBaHux aHanoris.

MeTta po60oTu — OLHATY BNIMB CTPYKTYPHUX 3MiH, 30KpEMa arnkinyBaHHs Ta 36inbLUeHHs ByrneLeBoro naHLtora, Ha piBeHb TOKCUYHOCTI
HOBUX NoxigHux 3,5-6ic(5-mepkanto-4-R-4H-1,2,4-Tpia3on-3-in)deHoniB Ta iXHix ankinoBaHux aHanorie.

Matepianu i MeToau. [Ins NporHo3yBaHHs rocTpoi TOKCUYHOCTI BUkopuctaHo QSAR-MeToamKy, Lo AatoTb 3MOTY OLHATY TOKCUKOIIOTIYHi
B1ACTUBOCTI CMOMYK Ha OCHOBI IXHIX MONEKYNAPHUX AeckpunTopiB. MofentoBaHHS TOKCUYHOCTI 34iINCHUMM 3@ JOMOMOIOK KOMIT IOTEPHUX
nporpam, 3aBasikn KM MOXHA OLIHUTW TOKCUYHICTb 6e3 NPOBEAEHHS eKCnepUMeHTanbHUX JOCHILKeHb in Vivo.

Pesynkratu. AnkinyaHHs noxigHux 3,5-6ic(5-mepkanto-4-R-4H-1,2,4-Tpiason-3-in)eHony He Npu3BoAUTbL A0 3HAYHOTO 3HWKEHHS FOCTPOI
TOKCMYHOCTI. Bba BinbLue, BU3HAYMMM NOCUMEHHS FOCTPOI TOKCUYHOCTI 3 MOAOBXEHHAM BYIMELEBOro NaHLora y CUHTE30BaHKX CrosyKax.
BcraHoBunmu Takox, WO NoxigHi kuenot, ak-oT 2,2'-(((5-rigpoken-1,3-eHineH)bic(4-R-4H-1,2,4-Tpiason-5,3-awin))bic(cynbdanauin))
AnauetartHi kucnotu Ta 3,3 -((((5-rigpokeu-1,3-deHinen)bic(4-R-4H-1,2,4-tpiason-5,3-auin))6ic(cynsanamin))bic(meTuneH) ) aMbeH30MHi
KCNOTU, BUSIBNSKOTb FOCTPY TOKCUYHICTb Y Mexax 521,49-2232,2 wmr/kr; ue Bignosiaae IV knacy TokcuyHocTi 3a wkanot OECD.

CTpykTypa Monekynu Ta ii rigpodobHi BNacTMBOCTI BidirpaloTe BaXUBY POfb Y BU3HAYEHHI TOCTPOI TOKCUYHOCTI cnonyk. [JocnigkeHHs
[ae 3Mory nobyayBaTty 3anexHicTb «byaoBa — TOKCUYHICTbY Ta ONTUMI3yBaTW CTPYKTYPY CNOMYK AN 3HUXKEHHS TOKCUYHOCTI.

BucHoBku. Pesynbrati JocnimkeHHs € NigrpyHTsaM Ans po3pobneHHs NoTEHLiHNX Mikapcbkux 3acobiB i3 NPOrHo30BaHWMMU TOKCUKOMO-
TiYHUMKM BNACTUBOCTAMM.

KntovoBi croBa: noxigHi 1,2,4-Tpia3ony, roctpa TOKCUYHICTb, GionoriyHa gis.
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Computer prediction of acute toxicity of thioderivatives of 3,5-bis(5-mercapto-4-R-4H-1,2,4-triazol-3-yl)phenol
K. K. Isaicheva, A. H. Kaplaushenko

This study presents the computational prediction of acute toxicity for new derivatives of 3,5-bis(5-mercapto-4-R-4H-1,2,4-triazol-3-yl)
phenols and their alkylated analogues.

The aim of the work was to evaluate the impact of structural changes, particularly alkylation and chain length extension, on the toxicity
levels of new derivatives of 3,5-bis(5-mercapto-4-R-4H-1,2,4-triazol-3-yl)phenols and their alkylated analogues.

Materials and methods. QSAR methodologies were used to predict toxicity, allowing the evaluation of toxicological properties based on
molecular descriptors. Toxicity modeling was performed using computer software, enabling the estimation of toxicity without the need for
in vivo experimental studies.

Results. The results showed, that alkylation of 3,5-bis(5-mercapto-4-R-4H-1,2,4-triazol-3-yl)phenol derivatives does not lead to a significant
toxicity reduction. Moreover, an increase in toxicity was observed with the prolongation of the carbon chain in the synthesized compounds.
It was also found, that acid derivatives, particularly 2,2’-(((5-hydroxy-1,3-phenylene)bis(4-R-4H-1,2,4-triazol-5,3-diyl))bis(sulfanyl))diacetate
acids and 3,3’-((((5-hydroxy-1,3-phenylene)bis(4-R-4H-1,2 4-triazol-5,3-diyl))bis(sulfanyl))bis(methylene))dibenzoyl acids, exhibit toxicity
ranging from 521.9 mg/kg to 2232.2 mg/kg, corresponding to toxicity class IV (low toxicity) on the OECD scale.

It was found, that molecular structure and hydrophobic properties play a crucial role in determining compound toxicity. This study helps
to establish a structure-toxicity relationship and to optimize compound structures for reduced toxicity.
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Conclusions. These results provide a foundation for further development of potential drug candidates with predicted toxicological properties.

Keywords: 1,2,4-triazole, acute toxicity, biological activity.
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[IporHo3yBaHHSI rOCTPOI TOKCHYHOCTI XIMIYHHX CITOJIYK
— HQ/I3BUYAHHO BKIUBHUH €Taml Mia 9ac po3poOKH HOBHX
JIKAapCHKHX 3aC001B 1 610J10r1YHO aKTUBHUX pevoBHH [ 1,2,3].
CyuacHa HayKa Bce OifbIIe 3aiTyda€e KOMIT FOTepHI METO/H,
1110 JJAIOTh 3MOTY IIBHUAKO i €()eKTHBHO OLIHUTH IIOTCHIIIHHY
TOKCHYHICTh PEYOBHH Ha PaHHIX eTanax JOCIiKEHb.

OHI€I0 3 TAKKX IPYTI IEPCIIEKTHBHUX CIIONYK € TIOMOX1/THI
3,5-6ic(5-mepxanto-4-R-4H-1,2 4-Tpiason-3-i)peHory, mo
MaroTh 3Ha4YHHUH O10JIOTTYHMI MOTEHLIAN 1 MOXKYTh CTaTh
OCHOBOIO JJIsl CTBOPEHHS HOBHX (DapMaKOJIOTTIHUX Tpera-
pariB. BTiM, He3Ba)KarOYM HA YUCIICHHI TOCITIDKCHHS IXHBOT
010JIOTIYHOT aKTHBHOCTI, MPOOJIeMa OI[IHFOBAHHS TOCTPOT
TOKCUYHOCTI 3QJTHIIAETHCS OCTATOYHO HE BUPIIICHOIO.

OniHIOBaHHS rOCTPOi TOKCMYHOCTI — BKpail Ba)KiIMBa
CKJIQJIOBA TIpoIiecy po3poOKH HOBUX XiMiuHuX [1,2,3,4,5]
CTIONYK, aJUKE BOHA JIA€ 3MOTY BU3HAYMTH MOMKIIUBI PU3UKH
JUTsL OPTaHi3My TIPH OJHOPa30BOMY ab0 KOPOTKOYACHOMY
BIUTUBI PEUOBMHU. Pe3ynsrari Takoro oriHioBaHHS (HopMy-
IOTh OCHOBY JUIS HACTYIHUX €TaIliB JIOCTI/KEHb, 30KpeMa
JUISl BU3HAYEHHsI XPOHIYHOT TOKCHYHOCTI Ta 1HIIUX TOKCH-
KOJIOTIYHUX XapaKTepPUCTHUK. TpamuiiiiHi MEeToaH, SK-OT
J1a00paTOpHi TECTH Ha TBAPHHAX a00 KIIITHHHUX KYJIBTYpax,
€ TOPOTHMHU, TPYAOMICTKHMH 1 TTOTPeOyIOTh YMMAIIO dacy
[3,5]. Came TOMY CydacHi JOCIITHUKH BUKOPHUCTOBYIOTh
KOMIT TOT€PHE MOJIECTIOBAHHS, IO Ja€ 3MOTy IIBHIKO TIe-
peadaynTy TOKCHYHI BJIACTUBOCTI HOBHX CIIOJIYK Ha OCHOBI
IXHBOT XIMIYHOI CTPYKTYpH.

KoM’ toTepHe NPOrHO3yBaHHSI TOCTPOI TOKCUYHOCTI
IPYHTY€THCSI HA BUKOPHUCTaHHI PI3HNX MaTeMaTHIHUX MOZIe-
JIH Ta aJITOPUTMIB MAIIMHHOTO HABYAHHS, 10 aHAJI3YIOTh
CTPYKTYpPHI XapaKTEPUCTHKN MOJIEKYJ Ta IXHIO B3a€EMOJIII0
3 OioJIoriuHUMH MileHsMU. Taxi miIXomu CIpUsIOTh 1CTOT-
HOMY 3MEHILICHHIO KUIBKOCTI KCIIEPUMEHTAIBHHUX JOCIHTi-
JDKEHB in VIvo Ta In Vitro, MiHIMI3yIOTh PU3HKH Ta BUTPATH
Ha 3/iiiCHeHHs eKcriepiuMeHTiB. OIMH 3 TOJIOBHUX METO/IIB
KOMIT FoTepHOTO mporHo3yBaHHA — QSAR (Quantitative
Structure-Activity Relationship), 1110 gae 3Mory BcTaHOBUTH
3aJIeKHICTh MK CTPYKTYPOIO MOJIEKYJH Ta ii 610JI0T1YHOI0
AKTUBHICTIO, BKJIIOYAI0YX TOKCHYHICTb.

VY miit cTarTi AOCHIAWIN Ta MPOAaHANI3yBaIH TOCTPY
TOKCHYHICTh Tionoximuux 3,5-0ic(5-mepkanto-4-R-4H-
1,2,4-tpiazon-3-i1)heHomy 3a TOTIOMOTOI0 KOMIT FOTEPHHX
METO/IiB MPOTHO3yBaHHs. LIi CrionyKu € nmepcrneKTHBHUMHU
B ACTIEKTi 010JIOTIYHOT aKTUBHOCTI, OCKIJIBKHU TPia30IbHUM
LMKJIAM BJIACTUBUI INIUPOKUIN CIEKTP 3aCTOCYBAHHA Yy
(hapMakoIorii 3aBISKH iXHIM IIPOTUMIKPOOHUM, TIPOTH3A-
MaJILHUM 1 NPOTUIYXJIMHHUM BJacTUBOCTSIM. OjHAK MO-
TEHLII{HAa TOKCHYHICTh MOYXKE CTATH CYTTEBOIO ITEPEIIKOI0I0
JUISl HACTYITHOTO PO3BHUTKY Ta BIPOBA/KECHHSI LIUX CIOJIYK
Y MEINYHY TPaKTHKY.

KoM’ roTepHi Mojienti, BUKOPUCTaHI JJIsl IPOTHO3YBaHHS
TOCTPOi TOKCHYHOCTI, JIal0Th 3MOTY HE JIMIIE BU3HAYUTH

PiBEHB ITOTEHITIHHOT HeOE3ITEKH TIOMOX1THUX TPia30IiB, aJie i
BUSIBUTH KJIIOUOBI CTPYKTYPHI €JIEMEHTH, 1[0 MOKYTbh BILIH-
BaTH Ha TOKCHUYHICTB. L{e cripusiTMe HacTyHilM onTuMi3arii
CTPYKTYPH MOJIEKYJI, 3SMEHIITYIOUH TXHI HEraTUBHUH BILIHB
Ha OpraHi3M Ta IOCHIIOIYN 010TOTiYHY e(EeKTHBHICTS.
3ayBayKMMO, III0 TAKUU MIAXiT € TePCIIeKTUBHIM HE JIUIIe
JUIS TPOTHO3YBaHHSI TOKCHYHOCTI, ajie i JUIsl 1HIINX Harpsi-
MiB JOCTIDKEHHS HOBHX XIMIYHUX PEYOBHH, BKIIOYAI0UN
(hapMaKOKIHETHKY, METa0OIIi3M 1 B3aEMOIIIO 3 010JIOTTYHUMHU
MIIICHSMH.

BukopucTaHHS KOMIT IOTEPHOTO NTPOTHO3YBAaHHS TOCTPOT
TOKCHUYHOCTI TiomoxigHux 3,5-06ic(5-mepkanTto-4-R-4H-
1,2,4-Tpiazon-3-i1)(eHosry MOXKE CTaTH BRKIUBUM KPOKOM
JIO CTBOPCHHSI OLITBIT Oe3MTeUHHX Ta ePEKTUBHUX JTIKaPCHKUX
3aco0iB Ha iXHiit 0CHOBI. MOIe/TIOBaHHSI CIIPSITUME HE JINILe
CKOPOYCHHIO Yacy 1 3MEHIICHHIO PEeCypciB, IO HEOOXimHI
JUTSL 3IIHCHEHHST IOCITiZPKEHb, aJie i 1aCTh 3MOT'Y ITiIBUILIUTH
TOYHICTP 1 HAIHHICTH OTPUMAHNX PE3YIBTATIB.

MeTa po6otu

OIiHUTH BIUIUB CTPYKTYPHUX 3MiH, 30KpeMa AKLTyBaHHS Ta
301IbIICHHS BYIVICLIEBOTO JIAHI[IOTA, HA PIBEHb TOKCHYHOCTI
HOBUX NOXiTHUX 3,5-0ic(5-MepkanTo-4-R-4H-1,2 4-Tpiazon-
3-i1)eHOITIB Ta IXHIX aJIKIIOBAHUX aHAJIOTIB.

Martepianu i MeTogu gocnimkeHHs

J1y1st TpOrHO3yBaHHSI TOKCUYHOCTI XIMIYHHX CIIOTYK 3aCTOCY-
Baym Kitbka MeTomik QSAR (Quantitative Structure-Activity
Relationship), 110 iepeabaveHi mporpaMHuM 3a0€3MCUCHHIM
TEST (Toxicity Estimation Software Tool) [6]. ITporpama
TEST, 3acHoBana Ha Chemistry Development Kit (6i0mioTeka
Java 3 BIIKPUTHM BHXIZHUM KOJIOM JUISi OOYMCIOBAIEHOT
XiMmii), 3a6e31edye MOIeTIOBaHHS TOKCHYHOCTI Ta (Di3MKO-Xi-
MIYHHX BJIACTUBOCTEH XIMIYHMX PEYOBHH Ha OCHOBI iXHBOT
MOJIEKYJISIPHOI CTPYKTYpH.

OcHoBHi Metonu QSAR, BukopuCTaHi mig 4ac Jg0cii-
JDKEHHS:

1) iepapxiunuii Mmetox (IM). TokcH4HICTB U151 KOHKPETHOT
CIIOJTYKH OLIHIOKOTH 32 JJOIIOMOT'OIO 3Ba)KEHOTO CEPEIHBOTO
MPOTHO3IB 13 KiIbKOX Mozenei. LI Mozmerni cTBOPIOIOTH
[IUISIXOM KJIacTepH3allil HaBdaaIbHOI BUOIPKHU 32 JTOTIOMOTOIO
merony Bopna, 1o po3zisise i Ha cepii CTpyKTYpHO CXOXKHX
rpyi. s KOXKHOTO KllacTepa IreHepyoTh MOJIeIli Ha OCHOBI
TEHETHYHOTO aJITOPUTMY. YCi MOZIEIi CTBOPIOIOTH JI0 MOYATKy
BUKOHAHHS TECTIB;

2) merox Haitommxaux cyciniB (MHC). TokcnuHicTsb orti-
HIOIOTH LIISXOM OOYMCIICHHSI CEPEIHBOr0 3HAYCHHS TPHOX
XIMIYHMX PEYOBHH i3 HABYAILHOT BUOIPKH, IO € HAHOUIBII
TIO/1iIOHMMH JI0 TECTOBAHOI PEYOBHHH;

3) meton koHceHncycy (MK). TokCHYHICTh TPOTHO3YIOTH
LIJISIXOM OOYHCIICHHS CEPEeIHBOTr0 3HAYE€HHS IIPOTHO30BAHMX
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OpueiHaribHi 0oCidxeHHs!

Tabnuus 1. Pesynsratv nporHo3y roctpoi TokcuyHocTi 3,5-6ic(5-mepkanto-4-R-4H-1,2,4-Tpiason-3-in)deHonis meTogamu QSAR-MozentoBaHHs Ha OCHOBI

nporpamu TEST

Cnonyka CrpykTypa KiHueBa Touka | EkcnepumenTanbHa | MporHos Mporxo3 Mporxo3
UiHHiCTB* 3a MHC 3alm 3a MK

IKS-6 Oral rat LD, 2,41
Log10, moI/kg
N'N\ N Oral rat LD, N/A 1221,09 1260,07 1240,42
\ mg/k
>/N\ N\< 9/Kg
HS
IKS-7 o OralratLD, - | N/A 2,41 2,41 242
Log10, mol/kg
N Oralrat LD, N/A 1346,84 1365,92 1328,01
VAR =\ mgl/kg
N—
HS SH
IKS-8 N-y OralratLD, - | N/A 2,42 2,43 2,43
- Log10, mol/ks
Oral rat LD, N/A 1694,14 1645,04 1669,41
mgl/kg
N7 N
\
N=
_<SH

*2 yn Bynu ony6nikoBaHi JOCHIMKEHHS LMX CTPYKTYP.

TOKCHYHOCTEH, 1110 OJepKaHi 3 yCiX 3aCTOCOBAHUX METOAUK
QSAR.

[Iporpama TEST BpaxoBye Taki A€CKPUIITOPH, SIK MOJICKY-
JspHA Maca, KoedimieHT po3moainy okraHor — Boaa (logP),
MOJISIPU30BaHICTh, TOBEPXHEBa IUIONIA BaH Jep Baasbca
(Van der Waals Surface Area), eeKTpoHHA T'yCTHHA; 8 TAKOXK
EHEepreTUyHi JeCKPUNTOpH (CHEprist 3B’13Ky ab0 eHeprist
30yKEHHS), III0 MOXKYTh BIDTMBATH HA XIMIUHY CTaOLIBbHICTR
1 peakuiiiHy 31arHicTs Monekynu [6]. Li neckpurntopu Bu-
KOPUCTOBYIOTH JUIsl TOOYOBU MaTeMaTHYHHUX MOJIEIICH, 110
JIal0Th 3MOT'Y IIPOTHO3YBaTH TOKCHYHICTH PEYOBHH Ha ITi/ICTa-
Bi XIMIYHOI CTPYKTYpH Ta (i3UKO-XIMIYHHX BIACTHBOCTEH.

PesynkraTtu

[IpoananizyBanu 39 CHHTE30BaHHX CIOJYK, MOXITHUX
3,5-6ic(5-mepkanro-4-R-4H-1,2,4-tpia3on-3-in)penomry.
JocnimkenHs nependadano Taki KOMIIOHEHTH: BU3HAUCH-
HS eKCTIEPUMEHTANBFHOI IIHHOCTI (Y1 OyIH IIi CTPYKTypH
JIOCTIDKEHI paHile) Ta 3actocyBaHHs Metonoiorii QSAR
(MeTonm HaWOMIMKYHX CYCiIiB, i€papXidYHAN METOXI i METOx
KOHCEHCYCY).
3,5-6ic(5-meprkanmo-4-R-4H-1,2,4-mpia3zon-3-in)ero-
Ju. Pe3ynbratu KOMIT FOTEpHOTO MPOTHO3YBaHHS (maobn. 1,
cnomyku IKS 6-8) mokazaim 9iTKy 3a7IeKHICTh MOKa3HUKIB
TOKCHYHOCTI BiJT MOJIEKYJSIPHUX PO3MIpiB CIONYK, SIKi JOCTTi-
. Tak, BCTaHOBIIEHO, 110 3,5-0ic(5-mepkanTo-4-heHin-
4H-1,2,4-Tpiazomn-3-i1)peHonn MaloTh 3HWKEHI 3HAYCHHS

TOKCHYHOCTI 32 TpbOMa Pi3HUMH MOJESIMH TTOPIBHSHO
3 METHJI- Ta €THI3aMIllEHIMU aHaJoraMy. Taka pi3HUIA
TOKCHYHOCTI, Ha HaIlly JIyMKY, MO)ke OyTH I10B’s13aHa 3 THM,
0 30UThIIEHAS 00’ €MHOCTI MOJIeKynH 3,5-0ic(5-Mepkar-
To-4-Qpenin-4H-1,2,4-tpiazon-3-in)peHony yckiamHioe ii
MIPOHUKHEHHS Kpi3b 0i0710TiYHI MeMOpaHH.

Lleii BUCHOBOK MiATBEP/KEHO THUM, 1110 BEJIMKI MOJICKYJIH,
SIK IPaBUIIO, MAIOTh OOMEXKEHY 3[aTHICTh 110 AUdy3ii uepe3
KJIITHHHI MeMOpaHH; 1€ 3HMXKY€ iXHIO 01010CTYyIHICTb,
a oTke ¥ TokcuuHicTh. Tak, 006’€MHI apoMaTuyHi Tpynu
3,5-6ic(5-mepxanro-4-denin-4H-1,2,4-rpiazon-3-im)dheno-
JIB MOXYTb CIIPUYHHSATH CTEPUYHI MEPEIIKON, I0IATKOBO
YCKJIQ IHIOIOUH ITPOLEC MPOHUKHEHHS LIUX CIONYK Y KIIITHHH.

OTxe, KOMIT IOTepHE MOJAETIOBAHHA Ja€ 3MOTY HE JIHIIe
TIPOTHO3YBATH TOKCHYHICTB, aJie i 3pO3yMITH, SIKi CTPYKTYpHI
€JIEMEHTH MOJIEKYJT MAIOTh HAHOIBILIMIA BIUTHB Ha 010JI0TTYHY
AKTHBHICTB 1 TOKCHKOJIOTIYHI BIACTUBOCTI pedoBUH. Takmit
MiJXI7 BIAKPUBA€E MEPCICKTHBH YIS PO3POOJICHHS HOBHX
XIMIYHHUX CIIOJIYK 3 ONITHMAIbHUMU XapaKTePUCTHKAMH, 30-
Kpema HIeThCsl PO 3MEHIICHHST IXHBOT TOCTPOi TOKCHYHOCTI
BHACITI/IOK 3MiH CTPYKTYpH.

2,2°-(((5-eiopoxcu-1,3-peninen)bic(4-R-4H-1,2,4-mpi-
ason-5,3-ouin))6ic(cyrvghanouin))ouayemo(nponan)Him-
punu. Pe3ynbrati KOMIT'IOTEPHOTO MOJICIIOBAHHS FOCTPOT
TOKCHYHOCTI crtonyk 2,2’°~(((5-rimpoxcn-1,3-eninen)oic(4-
R-4H-1,2,4-1tpiazon-5,3-nnin))oic(cymnbhananin))auane-
TO(TIPOTIaH )HITPHUITIB TIOKA3aJTH: Ili PEIOBHHN MAalOTh HU3bKUI
piBeHb TOKCHYHOCTI, BiAOBiHO 110 Kiacudikanii OECD
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(Organisation for Economic Co-operation and Development
— Oprasi3zalist ekOHOMIYHOTO CITIBPOOITHHULITBA T PO3BUTKY).
3rigHo 3 mi€ro KIacuQikaiiero, i CIIOIyKH HaJIexXatsb 10 [V
KITacy TOKCHYHOCTI, @ OT/KE MaloTh HU3bKY TOKCHYHICTh (LD,
y Mexax Big 300 mr/kr 1o 2000 mr/kr). Taka TOkCHKOIOTIIHA
XapaKTEPUCTUKA CBIIYHTH, 1110 BOHH € OC3MEUHIMIUMU TTi]]
Yac BUKOPHCTAHHSI IIOPIBHSHO 3 O1IBII TOKCHYHUMH CIIOJTY-
KaMH1 BHIIMX KJIACiB; 11e MOXKE OyTH BaYKIIUBUM y KOHTEKCTI
MOTSHIIIHOTO 3aCTOCYBAHHS LIUX CIIOJIYK Y PI3HUX raly3sx
XIMIYHOT Ta (hapMareBTUYHOT MPOMHCIIOBOCTI.

Kpim Toro, B mporeci aHamizy BiJoMOCTel TOCTYITHOT
HAyKOBOI JIiTeparypu He BUSBUIM €KCIIEPUMEHTAIbHUX
JIAHUX 10710 TOCTPOI TOKCHMYHOCTI IMX cnouyk. Lle cBin-
YUTh PO TXHIO BIIHOCHY HOBU3HY il YHIKaJIbHICTbh, 8 TAKOXK
OOTPYHTOBYE JOLUIBHICTD MPOIOBKEHHS €KCTIEPUMEHTAIIb-
HUX IOCIIIKEHDb [UIS AETAJBHINIOr0 OLIHIOBAHHS IXHIX
BIIaCTUBOCTEH. BincyTHicTb iH(OpMaLil IPO TOKCHYHICTB y
JOCTYIHUX JDKEPETax pOOUTH I1i PEUOBHUHH IIIKABUMH 00’ €K-
TaMU JOCIIIPKEHHS, OCKUIBLKHY TXHIH TOTEHIIA 3aIHIIAETHCS
HEIOCTaTHbO BUBYCHUM, @ BUKOPUCTAHHS B MaiOyTHROMY
MOJKE 3aJI€KaTH BiJl Pe3yJIbTaTiB eKCIIEPUMEHTAIBHUX POOIT.

2,2°-(((5-eiopoxcu-1,3-¢gpeninen)oic(4-R-4H-1,2,4-mpia-
3071-5,3-0uin))bic(cynvpanouin) ) ouayemamuux Kuciom Ta
3,3°-((((5-eiopoxcu-1,3-¢heninen)bic(4-R-4H-1,2,4-mpia-
301-5,3-0uin))oic(cynoghanduin))oic(memunen))ouben3oumi
xkucromu. st 2,2°-(((5-rigpokcu-1,3-peninen)oic(4-R-4H-
1,2,4-tpiazoin-5,3-auin))oic(cysabhananin))iuaneTaTHIX
kucnot i 3,3°-((((5-rimpoxcu-1,3-peninen)odic(4-R-4H-
1,2,4-tpiazon-5,3-auin))oic(cyabhannnin))oic(MeTHIICH))
JIMOCH30MHUX KUCJIOT BCTAHOBJICHO PIBEHb TOKCHYHOCTI B
miana3oni 521,49-2232,20 mr/kr (ma6n. 3, cniomyku IKS-11,
-12; IKS-17-20). Ile cBiguuTh, MO ANKiTyBaHHS TiOHIB
OpraHiYHUMH KHCIIOTaMH TPU3BOAUTH JI0 HE3HAYHOTO TTi[-
BUIICHHS CEPEIHBOTO TIOKA3HNKA TOCTPOT TOKCHYHOCTI OTPH-
MaHHX CIOJIYyK nopiBHsHO 3 Buxiguumu (IKS-6-8, maon. 1).
3ayBa)XHMO, OJTHAK, 1110 1€ ITiJIBUICHHS € HE3HAYHNUM 1 He
TIEPEBHIITY€E PiIBEHb TOKCHYHOCTI, XapaKTEPHUIL 151 HOMIPHO
TOKCHYHUX PEYOBHH, 3T1/IHO 3 KJIacH(iKalli€to TOKCHIHOCTI.

LikaBOIO € 3aJEKHICTh Mi’K TOKCHYHICTIO Ta MOJICKYIISIP-
HOIO MacoIo CIONYK, sIKi focianmy. [1in yac aHaiizy KHCioT
BCTAHOBIJIM 3BOPOTHY KOPEJAII0: HAWBHIIN MOKA3HUKU
TOKCHYHOCTI MaJIM CIOJIYKH 3 OUIBILOI0 MOJICKYJISIPHOIO
Macoro. Lleft akT BKkasye Ha MOTEHIIIHNI BIUTHB PO3MIpY
MOJICKYJIH Ta ii CTPYKTYPHHX OCOOIMBOCTEH Ha 01010CTYII-
HICTB 1 (papMaKOKiHETHKY PEUYOBHH, a II¢ BIUIMBAE HA iXHIH
TOKCHKOJIOTTYHUHN MTPOP1IITb.

OTxe, anKiTyBaHHS OPTaHIYHUX KUCIOT TIOHIB MOXE
OyTu e(hEeKTHBHUM IMIAXOOM It MOMM(DIKAIl TOKCHUHUX
BJIACTHBOCTEH CIIOYK, MPOTE IMiIBUIICHHS MOJICKYISPHOT
MacH CIPHYHUHSE 301IBIICHHS TOKCHYHOCTI; 1I¢ OOTPYyHTO-
BYy€ JIOULIBHICTh MPOJOBXKCHHS BUBYCHHA [7]. HacTtymHi
JOCITIDKEHHS 1711 ONITHMI3allii CTPYKTYPH Ta MOJIEKYJISIPHOT
MacH MOXKYTh JIOTIOMOITH 3HH3UTH TOKCHYHICTB, 30€piriu
TP [IbOMY YH HABITh MOKPAIIUBIIH O10JIOTTYHY aKTHBHICTb
OTPUMAHUX PEIOBHH.

Anxinnoxioni 3,5-6ic(5-mepxanmo-4-R-4H-1,2,4-mpi-
ason-3-in)penonie. AnkinyBanus 3,5-6ic(5-mepkanTo-4-

R-4H-1,2,4-1pia30m1-3-i1)peHo0NIB TaIOiTHIMU aTKaHAMHU
(mabn. 4, cnomyku IKS-21-44) He MaJI0 iCTOTHOTO BIUTHBY
Ha 3HWKCHHS TOKCUYHOCTI IMX croiyk. Lle cBiguuTh mpo
BIIHOCHY CTa0UTBHICTh IXHIX TOKCHKOJOTIYHHX BJIACTH-
BOCTEH He3aJeKHO BiJ ankimyBauHs. OfHaK y Mexax
TOMOJIOTIYHOTO Psily CHHTE30BaHUX CIIOJIyK BCTAHOBHIIN
YiTKY 3aJICKHICTh MK 301TBIIICHHSIM JTOBKHHH BYTIICIICBOTO
JIAHITIOTA 1 PIBHEM TOKCHYHOCTI. 31 30UIBIICHHSIM KUJTBKOCTI
MeTtrieHoBHX Ipy1 (-CH2-) y 6i4HOMY J1aHIF031 TOKCHYHICTh
CIIOJTYK MOCIIIOBHO 3pocTaia. [[fo 3aKOHOMIpHICTh MOXKHA
HOSICHUTH 30UTBIICHHSIM T1iAPO(POOHOCTI MOJICKYJI, a OTXKE
TXHBOIO 3JIATHICTIO IPOHUKATH KPi3b 010J0TYHI MEMOpaHH,
10 TiBHILYE OIOJOCTYMHICTh 1 TOKCHUHICTh. CrOMyKH
IKS-21-44 maroTh HU3bKHH piBEHh TOKCUYHOCTI, BiJIIIOBTHO
1o knacudikarii OECD.

Jis iminoectepiB IKS-45-56 (ma6n. 4) xomHa 3 3anporio-
HoBaHMX Mozeneit QSAR He Hazana MPOrHO3Y, OCKUTBKH i
CIIOYKH MalOTh CKJIaJHy CTPYKTYpy. BTiMm, crimparounce Ha
JIOCBIJT TOTIEPEIHIX JOCIIKEHB [3 ], BBaKAEMO, IO CTIONYKH
[BOTO KJIacy a00 Ha TOMY CaMOMY PiBHI 200 MEHII TOKCHYHI
TIOPIBHSHO 3 aJIKIJI3aMIIIEHIMHE 33 KapOOKCHIIBHOIO TPYTIOIO.
3a3Ha4MMO, 110 LIHHICTH KOMII IOTEPHOI'0 aHaIi3y MoJsiraia
TaKOX Y BU3HAYCHH] YHIKaJILHOCTI IIUX CIIONYK, sIKa BPEIITI
T ATBEpKEHA.

JlocnipkeHHs akinzamimieHux (i ecrepis, i iMiHOeCTepiB)
BIJIKPHBA€ HOBI MOMJIMBOCTI JJIsi BCTAHOBJICHHS 3B’SI3KY
MK TXHBOIO XIMIYHOIO CTPYKTYPOIO, TOKCHYHICTIO Ta 010-
JIOTI4HOO akTUBHICTIO. Lle jae 3mMory He juie JeTanbHile
BHBYMTH MEXaHI3MH [iil ITUX CIIOJYK, aJie i pO3poOssITH Ma-
TEMaTU9HI MOJIEITi JJIsl IPOTHO3YBAHHS iXHBO1 TIOBEIIHKH B
oprasizmi. OTke, CTpyKTypHA MOAH(DIKaIIis MOJIEKYJI, 3T1JHO
3 OfepXKAaHUMHU JaHUMHU, MOXKE OyTH BaXKIIMBHM KPOKOM IS
onTuMizarlii (i3UKO-XiMIYHUX 1 (apMaKOIOTIYHHUX BIACTHU-
BOCTEH ITUX CIONYK. Tak, BCTAHOBIICHHS 3aJI€)KHOCTI «OymoBa
— TOKCHYHICTh — O10JIOTIYHA JTish CIIPHUSE paIliOHATBHIIIIOMY
BHOOPY MOJICKYI-KaHAUAATIB U HACTYITHUX JOKITIHITHIX
JOCII/DKEHB 1 TeCTYBaHHS IXHBOI IOTEHIIIHHOT (hapMaKoIo-
TYHOT aKTUBHOCTI. ¥ IIbOMY KOHTEKCTI ONTHUMI3allisl CTPYK-
TYpH JIacTh 3MOTY BU3HAUUTH CIHOJIYKH, II0 MOXYTh OyTH
3asBJICHI SIK OPUTIHAJIBHI OUTBIN Oe3MevHi JIKapChKi 3ac00n
3 TOJIMIIEHUMH TePaNeBTHYHIMH XapakTepuctikamu. Lle
€ BOKJIMBHUM €TaIlOM Ha LUISIXY JI0 CTBOPEHHSI HOBHX JIiKap-
CBbKHX TIperaparis.

Hogi gociipKkeHHsE B IIbOMY HalpsiMi MOXKYTh JIOTIOMOITH
HE TUTbKH BU3HAYUTH TOKCUKOJIOTIUHI PU3UKH, aJie i CIIpH-
ATUMYTb PO3POOJTICHHIO €(DEKTHBHIMNX XIMIYHUX CTPYKTYP
13 mepenOagyBaHNMH (HapMaAKOIOTIIHUMH (PEKTaMH.

OO6roBopeHHs

PesynbpraTé KOMII'IOTEPHOTO MPOTHO3YBAHHS TOCTPOI
TOKCHYHOCTI HOBHUX MOXigHUX 3,5-0ic(5-MepkamnTo-4-R-
4H-1,2,4-tpia3on-3-i1)(heHomNiB Ta iXHIX aJKUTOBaHUX aHa-
JIOTiB CBiTYaTh PO HAABHICTH TIEBHUX 3aKOHOMIPHOCTEH 3a
BIUTMBOM CTPYKTYPHHX 3MiH Ha TOKCHYHICTb. AJIKUTyBaHHS
LUX CIIOJYK HE MPU3BEJIO JI0 CYTTEBOTO 3HMKEHHS iXHBOT
TOKCHYHOCTI. L{e MOXKHa ITOSICHUTH THM, IIO MPOCTI CTPYK-
TypHI Momudikallii, SK-0T BBEICHHS aJKUIbHUX 3aMIiCHH-
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Tabnuus 2. PeynsraTi NporHo3y roctpoi TokenyHocTi 2,2'-(((5-rigpokeu-1,3-theninen)bic(4-R-4H-1,2,4-tpiason-5,3-auin))6ic(cynbdaHauin))
AnaueTo(nponan)Hitpunis metoaamm QSAR-mofentoBaHHs Ha ocHoBi nporpamu TEST

Cnonyka CrpykTypa KiHueBa Touka | EkcnepumenTanbHa | MporHos Mporxo3 Mporxo3
UiHHiCTB* 3a MHC 3alm 3a MK

IKS-9 Oral rat LD —
‘& Log10, moI/kg
NN Gh
HO | Vg
N
Oral rat LD, N/A 1641,42 N/A N/A
@\ mgl/kg
NN
‘N'
S
HZC \C\N
IKS-10 N OralratLD, — | N/A 2,50 N/A N/A
\\& Log10, mol/kg
\
CH
7/ 2
HC,
OralratLD, - [N/A 1729,54 N/A N/A
/N:( mglkg
Qe
N
C~¢’ S\< l/\l OH
’//C H, N
IKS-25 OH Oral rat LD, N/A 2,37 3,65 3,01
mgl/kg
N
N\ A /N\
N N OralratLD_ - |[N/A 1715,73 89,73 392,36
S>¢ N /N\/< Log10, mo|7(l)(g
HC-C=N Nsg_ S
=C
HZ
IKS-26 N—N Oral rat LD, N/A 2,37 3,80 3,08
HO I S g mg/kg
CH
I, A
HC, OralratLD,,— | N/A 1836,54 | 67,87 353,04
C Log10, mol/kg
N~ N— W
\
N=( H ,C —C=N
S— CH
IKS-27 Oral rat LD, N/A 2,37 3,52 2,95
)\ mgl/kg
S
) H, OralratLD, - [N/A 1836,54 127,46 483,83
Log10, mol/kg
N L
\\\
C\s
IKS-28 N=N Oral rat LD, N/A 2,37 N/A N/A
HO |\ s mgl/kg
)Hc e
N\/_N’\ ‘N OralratLD, — [ N/A 1957,35 N/A N/A
N\<s Log10, mol/kg
H,C~CH,
Y

*: un Bynu ony6nikoBaHi JOCHIMKEHHS LMX CTPYKTYP.
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Tabnuus 3. PesynsraTi NporHo3y roctpoi TokenyHocTi 2,2'-(((5-rigpokeu-1,3-cherinen)bic(4-R-4H-1,2,4-tpiason-5,3-auin))6ic(cynbdaHauin))amaLeTaTHux
kuenor i 3,3-((((5-rinpokem-1,3-cheninen)bic(4-R-4H-1,2,4-tpiason-5,3-avin))6ic(cynbdaHamin))bic(MeTuneH) ) anbeH3onH1x KMcnoT MeToaamm

QSAR-mMopentoBaHHs Ha ocHosi nporpamm TEST

Cnonyka CrpykTypa KiHueBa Touka | EkcnepumenTanbHa | MporHos Mporxo3 MporHo3
UiHHiCTB* 3a MHC 3alM 3a MK

IKS-11 N Oral rat LD, -
B Cz\ % Log10, moI/kg
HO ! Dg7C
N OH Oral rat LD, N/A 1699,68 N/A N/A
@\ mgl/kg
N™SN
J=N
S
\
CH
HO ¢ 2
A\
0]
IKS-12 o OralratLD, - | N/A 2,95 2,50 2,73
\E-OH Log10, mol/kg
N-N HZC@ Oral rat LD, N/A 806,62 2232,18 1341,84
HO | N\>~s mglkg
©\N SN :
)=
S\
HO\ CH,
28
(0]
IKS-17 OH Oral rat LD, N/A 2,63 2,58 2,61
N-N mg/kg
oo 2
¢ N8N OralratLD, - |N/A 1026,45 1135,08 1079,40
OH \ . Log10, mol/kg
’N%N
S\
CH,
-C,
HO 0
IKS-18 Oral rat LD, N/A 3,05 N/A N/A
CH, N-N mglkg
S’<N ! OH
o= / OralratLD, — |N/A 521,49 N/A N/A
"OH Log10, mol/kg
NN
)=
S
\
CH,
/C:o
HO
IKS-19 OH Oralrat LD, N/A 2,64 N/A N/A
N-N mg/kg
(0] gz /l )
Sc”7>s”ON OralratLD, — | N/A 1071,67 N/A N/A
OH Log10, mol/kg
=N
\,,q77,1q
S\
e
-C,
HO o
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MpopoBkeHHs Tabnuui 3.

Cnonyka CrpykTypa KiHueBa Touka | EkcnepumenTanbHa | MporHos Mporxo3 MporHo3
UiHHiCTB* 3a MHC 3alm 3a MK

IKS-20 _—
Q LN,
¢ N
O:
OH CH,
CH

c=0
HO'

Oral rat LD, 3,05 2,81
mgl/kg
OralratLD, - [ N/A 546,34 1648,86 949,12

Log10, mol/kg

*1 41 Bynu ony6nikoBaHi AOCTIMKEHHS LMX CTPYKTYP.

Tabnuus 4. PesynstaTi NporHo3y rocTpoi TOKCUYHOCTI ankinnoxigHux 3,5-6ic(5-mepkanto-4-R-4H-1,2,4-Tpia3on-3-in)ceHonis MeTogamm

QSAR-MopaentoBaHHs Ha ocHoBi nporpamm TEST

Cnonyka CrpykTypa KiHueBa Touka EKcnepwmeHTaana Mporxo3 Mporxos MporHo3
LiHHicTb* 3a MHC 3alm 3a MK

IKS-21 H, Oral rat LD, 2,47
N-N c- mg/kg
HO | g C\
N /O OralratLD,; — | N/A 1869,81 2355,05 2098,45
C,H Log10, mol/kg
oL
J=N
cH o
2 \5\(2\/CH2
6]
IKS-22 H Oralrat LD, N/A 2,52 2,56 2,54
LN ey
N 0 Oral ratLD,,— | N/A 195487  |177446 | 186248
CH, Log10, mollkg
=N
cH oS
37 /CH2
0-c
A\
0]
IKS-23 Oralrat LD, N/A 2,57 2,97 2,77
O\E: mglkg
N @ Oralrat LD, — | N/A 2071,33 822,37 1305,14
N-— H,C Log10, mol/kg
HO [ D=
©\N SN
=
S\
LHs CH,
o
\
s~
0]
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MpopoBxeHHs Tabnuui 4.

Cnonyka CrpykTypa KiHueBa Touka | EkcnepumeHTanbHa | MporHos Mporxo3 MporHo3
LiHHiCTB* 3a MHC 3alM 3a MK

IKS-24 Oral rat LD,
\E) - C3H7 mg/kg
NN HzC‘@ Oral rat LD~ | N/A 169491 |367,52  |789,25
Ho I N\>~s Log10, molikg
Oy O
)=N
"o
CsH7“O\ 2
&
IKS-29 N=N Hy o Oral rat LD, N/A 2,63 N/A N/A
HO | 3 gCc mg/kg
\
N 0 OralratLD,, — |N/A 122439 | N/A N/A
) CyHs Log10, mol/kg
‘g
NN=<N/\
/S
H,C  CoHs
50
O
IKS-30 N H o Oralrat LD, N/A 2,63 N/A N/A
N— 2 mg/k
HO | 3t 9%
N o Oral rat LD, — | N/A 129037 [N/A N/A
\\ C3H/7 Log10, mol/kg
~
NN:<N/\
/S
HoC CaMy
/7 _O
O
IKS-31 o cn. |OralratLDg, N/A 2,41 3,02 2,72
T-0 " | mgikg
Q’ng a “}’N\>_“SZC© OralratLD,,— |N/A 250986 (646,98 | 1296,94
N N
0-¢, J g Log10, mol/kg
CHs O
OH
IKS-32 N Oralrat LD, N/A 2,57 3,07 2,82
CH, A mg/kg
s OH
0=C N OralratLD, - | N/A 1888,11 592,77 1057,93
= Log10, mol/k
\0-CyHs M 0g10, mol/kg
=
S
\
CH,
C3Hy
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MpopoBxkeHHs Tabnuui 4.

Cnonyka CrpykTypa KiHueBa Touka | EkcnepumenTanbHa | MporHos Mporxo3 MporHo3
UiHHiCTB* 3a MHC 3alm 3a MK

IKS-41 Oral rat LD,
c\ mgl/kg
HO >\s 9
0 OralratLD,,~ | N/A 115841 | N/A N/A
\ CoHs Log10, mollkg
NN
N—
_</S
H,C CoHs
L0
o
IKS-42 T OralratLD,, |N/A 2,63 N/A N/A
N’ 7
HO e mg/kg
N 0 OralratLD,,— |N/A 122439 | N/A N/A
| C3H7 Log10, mol/kg
N7
N\
§</S
i CoHy
o
o
IKS-43 . N- OralratLD,, |N/A 242 3,05 2,74
SYV/4 {“ mgl/kg
ST OH
0=C ! OralratLD,,— | N/A 244035  |570,22 1179,63
\/O Log10, mol/kg
C2H5
=
S
\
CH,
/C:
0
\
CoHs
IKS-44 . Ny OralratLD,, |N/A 241 3,13 2,77
2 mg/k
Q’ S”</N\ OH 99
o=C\/O /
Catr L OralratLD, — |N/A 250986  [503,25 | 114385
TNTON Log10, molikg
=
S
\
CH,
C=0
g
CSH7
IKS-45 OralratLD,, |N/A N/A N/A N/A
Q OH mgl/kg
! OralratLD,,~ | N/A N/A N/A N/A
Log10, mol/kg
H C/S% [ =N CHs
P Ny Q
N S ~ C=NH
CH, S\Ic_iz
2

ISSN 2306-8094

AKTyanbHi MMTaHHSA hapMaLeBTUYHOI | MEAVNYHOT Hayku Ta npakTuku. 2024. T. 17, Ne3(46)

239



Original research

MpopoBxeHHs Tabnuui 4.

Cnonyka CrpykTypa KiHueBa Touka | EkcnepumeHTanbHa | MporHos Mporxo3 MporHo3
LiHHiCTB* 3a MHC 3alM 3a MK

IKS-46 Oral rat LD,
mg/kg
Oral rat LD~ | N/A N/A N/A N/A
N Log10, mol/kg
S
H,C~ ] ~ N Lt
% N-N N/ O
-~ \
N S \<s C=NH
C3H; ¢
2
IKS-47 OralratLD,, |N/A N/A N/A N/A
N—N mg/k ?
HO I \ s 9
) HZC C|-|3
TN N0 Oralrat LD, — | N/A NIA N/A N/A
l\\lﬂ Log10, mol/kg
S
QC_CHz
HN=C
0-CHj
IKS-48 OralratLD,, |N/A N/A N/A N/A
N-N mg/kg ”
HO / >\s
N
g™
HZC\ C3Hy
N7Z £~0
N N OralratLD,,— | N/A N/A NIA N/A
N~< Log10, mol/kg
/S
H,C—CH,
HN=C,
IKS-49 OralratLD,, |N/A N/A N/A N/A
N— —N K 50
! >\s ot
\CHZ
NZSN—
N_< gal1 Bat LD, - |NA N/A N/A N/A
S g10, mol/kg
,C—CH,
HN=C
O_CH3
IKS-50 NN ngjlk gat LD, |NA N/A N/A N/A
NP SN —
N N Oral rat LD, — | N/A N/A N/A N/A
~—<S Log10, mol/kg
H,C—~CH,
HN=C,
0-C4H;
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Cnonyka CrpykTypa KiHueBa Touka | EkcnepumenTanbHa | MporHos Mporxo3 MporHo3
UiHHiCTB* 3a MHC 3alm 3a MK
N/A N/A N/A N/A

IKS-51 Oral rat LD,
HN, mg/kg
H £70
N_N 2 CH3
HO | >\ch 2
N OralratLD, — |N/A N/A N/A N/A
©\ Log10, mol/kg
N \/N
=N
S
HZC\CHZ
C=
H3C~o’ NH
IKS-52 Oralrat LD, N/A N/A N/A N/A
HN\\ mgl/kg
H £7Q
| 24 C4H
HO ",‘ '\{>\S,CH2 3
N OralratLD,,— | N/A N/A N/A N/A
Log10, mol/kg
©\N \/N
=N
\
H,C ~CH,
=NH
CsHr—0
IKS-53 Oralrat LD, N/A N/A N/A N/A
OH mgl/kg
OralratLD,, — | N/A N/A N/A N/A
HaC, N Log10, mollkg
0 =N,
_~ \ N
et I e
H,C—-S 5 £-0
~C \
H, CHj
IKS-54 Oralrat LD, N/A N/A N/A N/A
OH mg/kg
OralratLD, — | N/A N/A N/A N/A
C3Hy ,N\ Log10, mol/kg
] \
/ \
HN:C\ >——N\ N /N HN\
H,C—S - \<s L
\C 1
Hy CsHy
IKS-55 Oralrat LD, N/A N/A N/A N/A
OralratLD,,— | N/A N/A N/A N/A
Hsc\ ,N\ Log10, mol/kg
HN=C N>\*N Dk
=C, N/
H2C=S 7 I \<s Cann
—C
Hy
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MpopoBxeHHa Tabnuui 4.

KiHueBa Touka

EkcnepumenTansHa | MporHos Mporxo3 MporHo3
UiHHiCTB* 3a MHC 3alM 3a MK

Oral rat LD, N/A N/A N/A N/A

Cnonyka CrpykTypa
IKS-56 NH
N'NYS ¢
N\,
C™¥~4-C5H
\ N H, 073
N-N N—
H
o_c M
CgH77 C77 s N
|1 \\
NH OH

! OralratLD, — | N/A N/A N/A N/A
Log10, mol/kg

*1un Bynu ony6nikoBaHi LOCHIMKEHHS LMX CTPYKTYP.

KiB, HEJOCTATHI JUISl 3HUIKECHHS 010JIOTriYHOI aKTHBHOCTIL
CIIOJIYK Y ME)Kax IIbOro KJjlacy pedoBuH. PasoM i3 TuM, 1o-
JIOBKEHHSI BYIVICLICBOTO JIAHILIIOTA y CTPYKTYpi MOXIJHUX
CYNPOBOMKY€ETHCS. IOCTYHOBUM 3POCTAHHSIM TOKCHYHOCTI
Ha KokHy nonatkoBy CHe-rpymy. Lle, #iMoBipHO, TIOB’s13aHO
31 301IBIIIEHHSM T11poGOOHNX BIACTUBOCTEH MOJIEKYJI, IO
TIOKpAIIly€ 3/1aTHICTh IIPOHMKATH Yepe3 KIITHHHI MeMOpaHu
Ta B3aEMOJIISTH 3 O10JIOTTYHIUMHU MIIIICHSMH, & OTKE i BULILYE
IXHIA TOKCUYHUN ITOTEHITIAI.

Oco0nuBoi yBaru 3acayroByrOTh PE3yJIbTaTH IS MOXiJI-
HUX KUCIIOT, 30KpeMa Juts 2,2”-(((5-rigpokcu-1,3-¢peninen)
0ic(4-R-4H-1,2,4-Tpiazon-5,3-auin))oic(cynbhannunin))
nuareratiux i 3,3°-((((5-rimpoxcu-1,3-deninen)oic(4-
R-4H-1,2,4-tpia3on-5,3-auin))6ic(cynbpanauin))
Oic(MeTnIieH))IUOCH30MHIX KHCIOT. [ IUX CIOIYK
BCTAHOBMJIM 3BOPOTHY 3JICXKHICTH MIXX MOJIEKYJISIPHOIO
Macolo Ta TOKCHYHICTIO: 31 301IbIICHHSM MOJICKYJISIPHOT
MacH BH3HAYAIH TTOCHIICHHS TOKCHYHOCTI. Lle Moxke OyTn
TTOB’5I3aHO 3 XIMIYHOIO CTaOUIBHICTIO IIUX CIIONYK Ta IXHBOIO
3[ATHICTIO IO TPUBAIIO B3aEMOIIl 3 OIOMOJIEKyIaMH, IO
MiJIBUIIY€ TOKCHYHUI e(HEKT.

OTxe, AaHi, 110 OCPIKANIHU, JAF0Th 3MOTY YiTKIIIIC BH3HA-
YHUTH 3aJIEKHICTD «OyT0Ba — TOKCUIHICTE IS IO CIT1IKEHIX
cnionmyk. Lli BimoMoCTi BaXkIHBi A7 pO3pOOICHHS HOBHX
JIKapChKUX 3ac00iB i3 epedadyBaHIMH TOKCHKOJIOTYHUMHA
BJIACTUBOCTSIMU. BTiM HEOOXiJHI J0/IaTKOBI €KCIIepUMEH-
TaJIbHI JOCITIPKCHHS IS T ITBEPIKCHHS [IUX PE3YJIBTATIB 1
JIETAJIBHIIIONO BUBUEHHS MEXAaHI3MIB TOKCHYHOCTI.

BucHoBku

1. AnxinyBanHs tionoxigaux 3,5-6ic(5-mepkanro-4-R-
4H-1,2,4-Tpiazon-3-11)(eHony He IPU3BOJMTH JI0 3HAYHOTO
3HMYKEHHSI TOKCHYHOCTI, ajieé BU3HAYCHO 3aKOHOMIPHICTh
— 30UIBIMIEHHS] TOKCUYHOCTI 31 301JIBIIEHHAM JTOBXKUHA
ByIJieLeBoro janmora. OTke, CTpyKTypa MOJEKYIU Ta ii
TripoOOHICTh ICTOTHO BIUTMBAIOTH HA TOKCHYHICTb.

2. 30UIbIICHHS] MOJICKYJISIDHOT MacH y CTPYKTYpi J0CTi-
JDKEHHX KUCJIOT IPHU3BEJIO IO MOCHJICHHS TOKCHYHOCTI, Ha
BiaMiHY Bix TioHIB. CHOMyKH 3 OUTBIIOI0 MOJNEKYISIPHOIO
Macol0 MaJli BHIIII NTOKAa3HUKH TOKCHYHOCTI. [le Bkasye Ha
BaKJIMBICTh MOJIEKYJISIPHOI MACH 111 4ac OL[IHIOBAHHS TOKCH-
KOJIOTTYHOTO PO UII0 PEUOBHH.

3. Tocrpa TokenanicTs crionyk 2,2°~(((5-rimpokcn-1,3-dewi-
nen)0ic(4-R-4H-1,2 4-tpia3on-5,3-auin))oic(cymshananin))
quaneratHux kucnot 1 3,37-((((5-rigpoxcen-1,3-deninen)

6ic(4-R-4H-1,2,4-Tpiazon-5,3-auin))o6ic(cynpdannnin))
Oic(MeTHICH))IHOCH30WHUX KHCIOT CTAHOBUTH BiJ
521,49 mr/kr mo 2232,20 mr/kr. Lle cBiT4uTH PO MOMIpHY
TOKCHYHICTB CIIOJYK, a OTXE IX MO)KHa BH3HAYHUTH 10 [V
KJIaCcy TOKCUYHOCTI 3a mikanor OECD.

4. Ilporuo3 TokcHMYHOCTI 3a moromororo QSAR-metonis
HIATBEPIDKYE, 110 AIKUTYBaHHS OPraHIYHUX KHUCJIOT TIOHIB
CYIPOBOKYEThCS HE3HAYHUM IiABUILCHHAM CEPEIHbOTO
piBHS TokcH9IHOCTI. IIpoTe 11 TeHACHIIIS HE € KPUTUYHOIO B
ACTIeKTi MePCIIEKTUBHOCTI IUX CIIOMYK SIK TOTEHIIHIUX JIKap-
CBKHX 3aC00IB, SIKIIIO IXHsI 010JI0T1YHA aKTUBHICTD € 3HAYHOIO.

5. CTpyKTypHa ONTHMI3allisl CIIONYK 32 pe3yJibTaTaMH
BUBYCHHSI 3aJISKHOCTI «Oy/10Ba — TOKCHYHICTB» MOXKE CTATH
MATPYHTSIM JUISi CTBOPEHHSI HOBHX CITOJYK 31 3HMKEHOIO
TOKCUYHICTIO ¥ ONTHMi30BaHUMHU (apMaKoJIOT YHUMHI
BiacTuBocTAMU. Lle nactb 3Mory edexkTHBHO KOpUryBaTtu
MOJICKYJISIPHY CTPYKTYpY UIsl 3HW)KEHHSI TOKCHYHOCTI Oe3
BTpaTH O10JIOrYHOT aKTHBHOCTI.

[lepcneKTHBH MOAAIbLIINX A0CTITKeHb. 32 pe3yJabraTamMu
KOMIT FOTEPHOTO TIPOTHO3Y, CIIOJIYKH Ha OCHOBI 3,5-0ic(5-
MepkanTto-4-R-4H-1,2 4-Tpiazon-3-in)peHory MoxHa pe-
KOMEHIyBaTH JUIs HACTYITHHX JIA0OPATOPHUX HOCIIIKEHb.
Bxkpaii BayxJIBO IIPH IOMY JIOTPUMYBATUCS BCIX PHHIIHITIB
T'YMaHHOTO OBOKEHHS 3 TaO0PaTOPHUMH TBAPUHAMH, STKHX
BUKOPUCTOBYIOTH JUIsl HAKOBHX Ta 1HIIHX HAYKOBHX IILICH.

Mopsika

ABTOpY CTaTTi LYMPO AsKyTb 36poiiHNM cunam YkpaiHu Ta peaakuii
HayKOBOTO XypHasy 3a MOXIMBICTb 34INCHIOBATU JOCTIMKEHHS Ta
ny6nikysat ix pesynsraty.
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In silico nporHo3 ¢papmakonoriyHoro norteHuiany
HOBUX 7-ankin-8-rigpasnHonoxigHux 1,3-AMMETUNKCAHTUHY

Nn. M. Mocyna®*A¢b B C. Mocyna8C, . b. Kopobko (&~

TepHONiNbCbKUI HaLlioHanbHWU MeanyHUIA yHiBepeuTeT iMeHi |. $. FopbayeBcbkoro MiHicTepcTBa 0XOpoHU 300poB’s YkpaiHu

A — KOHUenNUis Ta an3aitH gocnigxeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTartTi;
F — ocTaTouHe 3aTBepmKEHHSA CTaTTi

CTBOpPEHHSI HOBMX MiKOMOAIOHNX MOMeEKyn Ha OCHOBI 7-R-8-rigpasuHonoxigHux 1,3-O0MMETUNKCAHTUHY € NEPCNEKTUBHUM 3 OrMsiAy Ha
BifOMY hapMakonoriyHy Aito TeodiniHy Ta PyHKUiOHaNbHUX NOXIAHUX FigpasuHy. In silico MeToam AatTb 3MOry paLioHansbHO NiginTu 4o
CUHTE3y Ta 3MEHLLUWTU KiNbKICTb XiMIYHKX CIONYK Ha eTani BipTyanbHOrO CKPUHIHIY BHACMIAOK BiKUAAHHS NOTEHLINHO He e(heKTUBHMX
MOMEKyI.

MeTa po6oTu — BipTyanbHUN AU3aliH i NPOrHOCTUYHE OLiHIOBAHHS (hapMakoIoriYHOi akTUBHOCTI HOBWX 7-amnkin-8-rigpasMHonoxigH1X
1,3-aMMeTunKcaHTUHy Metogamu in silico.

Matepianu i metogn. ing in silico nporHosyBaHHA hapMakonoriYHoro noteHuiany psagy HoBuX 7-ankin-8-rigpasuHonoxiaHux 1,3-gume-
TWUNKCAHTUHY BUKOPUCTanW OHNaMH-cepeic. Ak mopensHi cnonyku obpanu 12 noxigHux 5-(2-(1,3-aumertnn-2,6-giokco-2,3,6,7-TeTpa-
riapo-1H-nypuH-8-in)rigpasoHo)-5-heHinneHTaHoBOI KUCMOTU 3 NIHINHAMM | PO3ranyXeHUMU ankiflbHUMK 3aMiCHUKaMu y 7 MOMNOXEHHi
©a30BOro reTepounkny: Memusi-, emuri-, H-pPonin-, H-ymurt-, i-6ymun, H-amifi, i-amir, H-2eKcur-, H-2enmuri-, H-OKMuJi-, H-HOHif-, H-0eyurt-.
BukopucTaHHs nporpamu BinbHoro goctyny SwissADME fgano 3mory po3paxysaty i3uKo-XiMiYHi MOKa3HUKM Ta BU3HAYUTW NapameTpu
nikonogiGbHOCTi MoneKyn, a iHWOi iHTepHET-NNAaT¢OPMMU — CMPOTHO3YBaTU CMEKTP GioNOoriYHOI aKTMBHOCTI LiNbOBMX CMOMYK.

Pesyniratu. 3giiicHunu in silico aHania dapmakonoriYHoro noTeHLjiany MogenbHUX cnonyk. [ns Beix NoxXigHnx psigy NporHO30BaHoO Tpu
GionoriyHi Aii (nepudepuyHa cyaMHOpPO3LLMPOBanbHa, CTUMYNALS (YHKLIT HUPOK Ta iHribiTopHa LWoao ninonpoTeiHninasu) 3 BUCOKUMU
nokasHukamm Pa. 3aiiicHeHo ouiHioBaHHs ADME-napameTpi Monekyn, BU3HaY€HO iXHI0 MOTEHLiAHY MiKOMogiBHICTb.

BucHoBku. BcTaHOBNEHO, L0 BUAOBXEHHS ankinbHOMO 3aMiCHVKa Yy 7 NONOXeHHi 6a30BOro reTepoLykny Mae Npu3BoauTY 40 NOTIPLIEHHS
ADME-napameTpiB Monekys, NOTEHLAHO 3HKYBaTH iXHI0 NepopanbHy 6ioa0CTyNHICTb, ane He Mae paukanbHO BNAWBaTK Ha Npodinb
GionoriyHoi akTnBHOCTI. MepopanbHo 6iogoCTYNHUMK, 3riAHO 3 NporHo3amu, MatoTb ByTu cnonyku 1-3 i 5. BoHu matoTb xapakTepusysa-
TWCS LUMPOKMM CMEKTPOM 6ioNnorivyHOi akTUBHOCTI 3 HaWBINbLLOK NWMOBIPHICTIO BUSIBNEHHS CYAMHOPO3LUMPIOBANbHOI Aii Ha nepudepunyHi
CyAHW. Y nepcneKTuBi JOLiNbHO 34IMCHATY LinecnpsMoBaHUI CUHTE3 CNIONYK-XITiB i FPYHTOBHI in vitro, in vivo [OCAIMXEHHS, a ANs CNOMyK
i3 NOpyLUEHNMM (I3UKO-XIMIYHUMMW KPUTEPISMU — CTPYKTYPHY ONTUMI3aLit0 MONeKyn AN NOLWYKY crnonyku-nigepa.

Kntouogi cnoea: 7,8-an3amilleni noxigHi Teodininy, in silico ckpuHinr, SwissADME, GionoriyHuii noteHuian.
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In silico prediction of the pharmacological potential of new 7-alkyl-8-hydrazine derivatives of 1,3-dimethylxanthine
L. M. Mosula, V. S. Mosula, D. B. Korobko

The development of new drug-like molecules based on 7-R-8-hydrazine derivatives of 1,3-dimethylxanthine is promising in view of the
known pharmacological effect of theophylline and functional hydrazine derivatives. In silico methods make it possible to rationalize the
synthesis and reduce the number of chemical compounds at the stage of virtual screening by eliminating potentially ineffective molecules.

The aim of the work was to carry out a virtual design and predictive evaluation of pharmacological activity of new 7-alkyl-8-hydrazine
derivatives of 1,3-dimethylxanthine by in silico methods.

Materials and methods. To perform in silico prediction of the pharmacological potential of several new 7-alkyl-8-hydrazine derivatives of
1,3-dimethylxanthine, we used the online services. As 12 model compounds, we chose 12 derivatives of 5-(2-(1,3-dimethyl-2,6-dioxo-
2,3,6,7-tetrahydro-1H-purin-8-yl)hydrazine)-5-phenylpentanoic acid with linear and branched alkyl substituents at the 7™ position of the
basic heterocycle: methyl-, ethyl-, n-propyl-, n-butyl, i-butyl, n-amyl, i-amyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl. The use of the freely
available web tool SwissADME made it possible to calculate physicochemical parameters and to determine the drug-likeness properties
of molecules. And other Internet platforms allowed to predict the spectrum of biological activity of the target compounds.
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Results. In silico analysis of the pharmacological potential of model compounds was performed. Three biological actions (peripheral
vasodilator, kidney function stimulant, lipoprotein lipase inhibitor) with high Pa values are predicted for all derivatives of the series. The
ADME parameters of the molecules were evaluated and their potential drug-like properties were determined.

Conclusions. It was established that the extension of the alkyl substituent at the 7™ position of the basic heterocycle should lead to a
deterioration of the ADME parameters of the molecules, potentially reduce their oral bioavailability, but should not radically affect their
biological activity profile. Compounds 1-3 and 5 are predicted to be orally bioavailable. They should be characterized by a wide spectrum
of biological activity with the highest probability of vasodilator effect on peripheral vessels. In the future, it is advisable to carry out targeted
synthesis of hit compounds and thorough in vitro, in vivo studies, and for compounds with violated physicochemical criteria — structural

optimization of molecules in order to find a lead compound.

Keywords: 7,8-disubstituted theophyllines, in silico screening, SwissADME, pharmacological phenomena.
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Vike Gararo jecsTUIITh NOXinHI 1 H-1yprHy NpUBEPTAIOTh
yBary JOCITIHUKIB 3aBISKHA CBOIN O10JIOTTUHIM aKTHBHOCTI
(aHTHOKCHIAHTHA, JiypeTHYHa, aHaIre3yrJa Ta MMpoTH3a-
nayibHa fi1) [ 1]. 3Ha4HOTro (hapMaKoIOTiuHOTO 3aCTOCYBAHHS
i CTHONyKW HaOy/W 3aBISKH MOIIMPEHHIO Y TpHupomdi [2].
Bigomumu 3 hapMakosoriaHoro norisiy moxiaHuMu 1 H-1ry-
PHHY € pi3HO3aMimIeHi KcaHTHHH [3]. BimpmricTs mpupoaHnx
MOXIIHUX KCaHTUHY (3,7-auriaporypuH-2,6-1i0Hy), SIK-OT
kodein, TeoOpomiH, Teo(iniH, € 0i0TOTIYHO aKTUBHUMHU
pEUOBMHAMHM, Ha OCHOBI SIKMX CHHTE30BaHO CIOJYKH 3
AHTHOKCHJIAHTHOIO, TIPOTUIYXJIMHHOIO, NICUXOTPOITHOIO,
MPOTHAIA0CTHYHOIO Ta IHIMMMHU BHIAMHU (apMaKoIOTIIHOT
nii [4,5]. Pi3HoOiuHa 0ioJIOTiYHA aKTHUBHICTH MOXITHUX
KCaHTHHY 3yMOBJICHA IIUPOKHUMH MOXKITHBOCTSIMHU XiMi9HOT
Moauikauii kcantTuHOBOro ckadonny [6,7,8]. HaykoBuii
iHTepec MpUBEpPTaOTh OkpeMi 7-R-8-rimpasmHnoximHi
1,3-IMMETHIIKCAHTHHY SIK OCHOBHI CTPYKTYPHU JUISl PI3HHX
XIMIYHHX TIEpEeTBOPEHB [9].

Ha nouarkoBux erarax CTBOPEHHS JIIKIB BCE aKTyallbHi-
IIMM CTA€ BUKOPUCTAHHS METOJIB BIpTYaJbHOTO CHHTE3Y
1 oLiHIOBaHHS (papMaKOIOTIYHOI aKTHBHOCTI in silico. Li
METOJIM JIAI0Th 3MOTY IBHJIKO i €()eKTHBHO NPOrHO3YBaTH
BJIACTUBOCTI HOBHX MOJIEKYI, BiIKMAATH HEee(EKTUBHI Ta
o0upaTy NepCreKTUBHI CIIOIYKH, HE BUTpAYaroy Ha e
KOILTH.

MeTa po6otu

BipryanbHuii 13aiiH 1 MPOrHOCTHYHE OLiHIOBaHHS (hapma-
KOJIOT1YHOT AKTUBHOCTI HOBHX 7-aJIKUJI-8-T1Ipa3HHOIIOX I THIX
1,3-AUMETUIIKCAaHTUHY MeTonaMu in silico.

Marepianu i MeTogu pocnimkeHHA

Buxonsun 3 akTUBHOIO I 3amimieHHss N7-I0JIOKEHHS
y CTpykTypi 8-rimpasumHnoxigaux 1,3-IMMeTHIKCaHTH-
HY, 3A1HCHHUIN BipTyaJlbHE MOJEIIOBAHHS CTPYKTYpH
5-(2-(1,3-mumermin-2,6-niokco-2,3,6,7-rerparinpo- 1 H-my-
PHUH-8-1T)ripa3oHo)-5-peHUMeHTaHOBOT KUCTIOTH IIIISTXOM
BBEJICHHSI JIIHIHHUX 1 pO3raly)KeHUX aJKUIbHUX PaJnKaliB
(memun-, emun-, H-NPONIN-, H-OYMU, -OYMUL, H-AMIi-,
[-amin-, H-2eKCUl-, H-2enmii-, H-OKMujl-, H-HOHLI-, H-0eyu-)
y 7 monokeHHi 0a30BOTO TETEPONUKITY (puc. 1).

Jist mporHo3yBaHHs 010J0T1YHOI aKTUBHOCTI MOJIEJIb-
HUX CIIONYK, a TaKOXK iXHIX (i3MKO-XIMIUHHUX, (hapMako-
KIHETUYHHX BIIACTUBOCTEH 3aCTOCOBAHO in silico metonu.

[pennkruBrae Bu3HaueHHS ADME-npodinio TecroBannx
MOJIEKYJ YCIIIIHO Peali3oBaHo 3a JOIIOMOT0I0 BeO-cepBepa
SwissADME (http://www.swissadme.ch) [10]. 3a moromo-
TOI0 BIJITOBIIHOT iHTEpHET-TIAT(OPMHU CIIPOrHO30BAHO BUIU
010JI0T1YHOT AaKTUBHOCTI MOJIENTLHUX CIOJYK Ta BU3HAYECHO
KUJIBKICHI XapaKTepUCTHKY HMOBIpHOCTI: Pa (OyTH akTHBHOIO
MoJieKys10t0) Ta Pi (OyTH HEaKTHBHOIO).

Pesynbratu

3riJHO 3 BU3HAYEHUMH TpOTHO3amMu, 5-(2-(7-ankin-1,3-
JUMeTHII-2,6-110KCc0-2,3,6,7-TeTpariapo-1 H-mypuH-8-i)
Tipa3oHo)-5-(heHineHTaHoBl Kuciaotu (cronyku 1-12) no-
TEHIIIHO MAIOTh IMPOKHii crieKTp Gionoriusoi aii. iMoBip-
HO, OCHOBHOFO (papMaKOJIOTIYHOKO [TIEF0 CIIOIYK I[HOTO PSTY €
CYAMHOPO3IINPIOBAIbHA, 0COOIMBO Ha Tepr(epruyHi CYAUHH.
3 BHCOKOIO IMOBIPHICTIO IIi TIOXi/THI MOKYyTh CTUMYITIOBAaTH
(yHKIIT HUPOK, a TaKoX iHTiOyBaTH MIMONpOTETHITiNazy
(puc. 2).

BcraHoBIIeHHS TOTEHIIIITHOIT JTIKOMOAIOHOCTI MOJIEKYII,
BU3HAYCHHSI iXHBOI IEPOPATIBHOT IOCTYITHOCTI Ta IPUIATHO-
CTi JUT METMYHOI XiMil 3/1iiCHEHO Ha iHTepHeT-Iu1aT(opmi
SwissADME (http://www.swissadme.ch). Panapni rpadikn
MOJICKYJ JIAIOTh HIBUKY OLIHKY NEepopaibHOi 0i010CTyTI-
HOCTI Ta Ieple ysBJICHHS PO JIIKOMOAIOHICT crioiyku. Ha
puc. 3 HaBesieHo pajapHi rpagiku criomyk 1-3 15 i3 mporno-
30BaHOIO 0e33aIePeyHOI0 MEPOPATHLHOIO 0i0OCTYIHICTIO.

OTxe, 3a pajapamu 01010CTYIMHOCTI, (i3HMKO-XIMIYHHN
Jliara3oH Ha KOXHIH oci (JinoduIbHICTh, pO3Mip, MOJISPHICTS,
PO3YUHHICTh, HACHYEHICTh, THYUYKICTh) HE BUXOAUTD 32 MEXI
pokeBoi ooiacti. Ha miicTasi 1boro 3po0uii BUCHOBOK, 110
CIIOJYKHM MarOTh ONTUMAJIBHI BIaCTUBOCTI. Buxin rpadikis
MOJIEKYJI IHILIHUX MOXiAHUX psay (crionyku 4, 6-12) 3a Mexi
poxkeBoi obnacti Ha oci FLEX 3ymoBnenuit nopyuieHHsm
(bi3uKO-XIMIYHOTO [Tiara3oHy ASCKPUIITOpa KiJIbKOCTI 00ep-
ToBuX 3B’s13KiB (N-RB >9). Crionyku 4 1 7 MaroTh maHcH
CTaTH MepopaibHO 0iogoCcTymHUMH, OCcKUTEKHA N-RB y HIX
cTaHoBUTSH 10; 3TiTHO 3 MpaBMUIIaMH JTiIKOTIOiIOHOCTI 3a Veber,
e € npuiHHATHAM. [lepopansHy 0i0MOCTYITHICTh IHIITHX
MOJIEKYI (CronykH 6, 8—12) 0OMexye MOPYIICHHS KPUTEPIt0
N-RB, 1110 cnipr4nHsIe THYYKiCTb MOJICKYI.

Kpim N-RB, 3milicHAIN pO3paXyHOK 1HIINX MOJICKYIISIPHIX
JECKPUNTOPIB, IO MPSIMO 3alIeKaTh BiJ XIMIYHOI OyIOBH
MosteKynH. Pi3uKo-XiMivHI MOKa3HUKH: MOJICKYJISIpHY Macy
(MW), xinpkictb Baxkux atoMiB (N-HA), kinbkicTs apoma-
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Puc. 1. BiptyanbHun ausaiH 5-(2-(7-ankin-1,3-gumetun-2,6-giokco-2,3,6,7-tetparigpo-1H-nypuH-8-in)riapa3oHo)-5-heHinneHTaHoBUX KUCIOT.

2 Pa-100, %

80

>

--- ’

1 cnonyka 2 cnomyka 3cnonyka 4cnonyka 5cnonyka 6 cnonyka

= CyayHOPO3LLMPIOBarnbHWiA, NepuepuyHIi

= CTuMynsAuis yHKUiT HUPOK

7 cnonyka 8cnonyka 9 cnonyka 10 cnonyka 11 cnonyka 12 cnonyka

= |HriGiTop ninonpoteinninasm

Puc. 2. Buan bionoriyHoi aji, LWo MatoTb HanbinbLuy iMOBIpHICTb BUSiBNEHHS, y cnonyk 1-12 (Pa-100 %).

tuuHKuX Bakkux atomiB (N-AHA), gactky Kapbony B sp’
riopuamsanii (F-Csp?), kinpkicts akuentopis (N-HBA) ta
noHopiB BogHeBHX 3B’ s13KiB (N-HBD), Monsipay pedpaxkitiro
(MR) i ToTIONIOTIUHY IIIONLY TOJISIPHOT MOBEPXHI MOJICKYJIH
(TPSA), a Taxox koediuienty ginodinsrocti (Log P ) i
pozuunHOCTI Y Bozi (Log S) HaBeneno y mabnuyi 1.
BinpnricTh MOENBHUX CIIONIYK XapaKTepPHU3YIOThCS MpHU-
HHATHUMH (DI3UKO-XIMIYHMMH MOKa3HUKaMHU. [lopymieHHs
(bi3uKO-XIMIYHHX [Tiara3oHiB AeskuX aeckpuntopis (MW,
N-RB, MR) BU3Ha4MIN y CIIOYK PSITY 3 BUIOBKCHHSM al-
KUTBHOTO PaJivKaia B 7 IOJIOKCHHI 0a30BOT0 TeTePONUKITY. 31

36imbmenusM MW criocrepiranu 3poctanss N-RB, 1o 3y-
MOBITIOE 301TBIIICHHSI THYYKOCTI MOJIEKYJI 1 BIUIMBA€ Ha iXHIO
61010CTYIHICTH 1 IPOHUKHEHHS KPi3b 010J10T14HI MeMOpaHH.
3poctanss 3HaueHHsI MR y CIIONyK psiTy TaKoX IPU3BOJIUTH
JI0 YCKJIaJHEHHS! IPOHUKHOCTI Kpi3h MEMOpaHH KIIITHH.

He MeHII BaXKITMBUMHM JIECKPUIITOPAMH, 1110 BU3HAYAIOTh
nepopasbHy JOCTYIHICTB JIiKiB, € JinodinsHicTs (Log P, )
i pozunnHicTs y Boxi (Log S).

JlinodinpHICTH MOJIETFHNX CHOJTYK BU3HAYAIIH I SIThMa Me-
togamu (ILOGP, XLOGP3, WLOGP, MLOGP, SILICOS-IT).
3rigHo 3 po3paxoBaHUMH ToOKasHuKamMu Log P, , a Takox

W
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Cnonyka 5 LIPO

FLEX . -

CH, R
0 < T
H,C N CH, -
| | :>\\\ \”-J
N OH | -
o N N H
| 0 o
CH, INSATU

INSOLU

(2)-5-(2~(7-i30byTIUn-1,3-gumeTUN-2,6-piokco-2,3,6,7-TeTparigpo-1H-nypuH-8-in)rigpasuHinigeH)-5-eHinneHTaHosa kucnora

Puc. 3. CTpykTypHi chopmynu, XiMiYHi Ha3Bw | pagapHi rpadiki HaunepCneKTUBHILLKX CMOMYK.
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Tabnuus 1. isnko-ximMivHi BNacTUBOCTI Ta KpUTepii nepopankHoi iogocTynHocTi psay 5-(2-(7-ankin-1,3-gumeTun-2,6-giokco-2,3,6,7-teTparigpo-1H-nypuH-

8-in)-rigpa3oHo)-5-eHinneHTaHoBUX KUCTOT

Di3nKo-XiMi4Hi NOKa3HUKK

NinodinbHicTb

1 398,42 0,32 6 2 110,52 123,51 |1,53 -3,19
2 412,44 |30 15 0,35 8 6 2 1532 [123,51 |1,86 -3,39
3 426,47 |31 15 0,38 9 6 2 120,13 123,561 |2,22 -3,73
4 440,50 |32 15 0,41 10 6 2 124,94 123,51 |2,66 -3,97
5 440,50 |32 15 0,41 9 6 2 124,94 12351 |248 -4,08
6 454,52 |33 15 0,43 " 6 2 129,74 (123,51 |2,90 -4,32
7 45452 |33 15 0,43 10 6 2 129,74 123,51 | 2,77 -4,32
8 468,55 |34 15 0,46 12 6 2 134,55 (123,51 |3,20 -4,67
9 482,58 |35 15 0,48 13 6 2 139,36 [123,51 |3,62 -5,03
10 496,60 |36 15 0,50 14 6 2 14417 123,51 |3,97 -5,38
1 510,63 |37 15 0,52 15 6 2 148,97 [123,51 |4,33 -5,73
12 524,65 |38 15 0,54 16 6 2 153,78 123,51 |4,63 -6,08
4
WLOGP
7
6
5
Molecole‘IZ
4 Molecule 11
Molecule 10
3 Molecule 9
Molecule 8
" ME@I&?
Waleghle
Molecule 3
3 Molecule 2
Mnlegullﬂ
0
=
2
-3
“ 0 20 40 60 80 100 120 140 160 180 TPSA

Puc. 4. MpacpiuHa mogens BOILED-Egg (6ina obnactb — nacveHa abcopbuis y LLKT; xoBTa — nacuBHe NpoHuKkHeHHs Yepe3 MEB; cuHi To4ku nosHa-

YawTb cybeTpati P-rnikonpoTeiHy; YepBoHi Touku — HecybeTtpatu P-gp).

ixuiM cepennim 3nadennam (Log P, Consensus), 1ist Beix
TECTOBAaHMX CHOJYK XapakTepHi npuiHATHI mapamerpu (Log
P, <5). e cBiTaUTH MPO XOPOITY 31aTHICTH KOYKHOT MOJIEKY-
JIM IPOHUKATH KPi3b 01010T14HI MEMOpaHH, 110 CKIIAIaf0ThCs
3 JIMIJIB, 1 PO3YMHATHCS Y JIMOMUIBHAX POZYNHHUKAX.
PozunnHICTB crionyK y Boji Bu3Havanu meronom ESOL.
Bingomo, 110 koedimieHT pozunaHOCTI Log S'y TOTOBHX JTiKap-
CBHKHX 3ac00aX KOJIMBAETHCS B MEXKaX Bif -1 10 -4, a 11e crprisie
Kpariii abcopOiii Ta po3moity ix B opraizmi [ 11]. Comyku
1-4 3a 3nauenHsiM Log S moBHICTIO BiOBIIalOTH Mapame-
TpaM roTOBHUX JIIKAPCHKUX 3aC001B, @ 3HAYEHHS PO3YMHHOCTI
cnonyku 5 (Log S = -4,08) myxe HabnmmkeHe 10 OaxaHOoTO.

3a KI1acoM PO3YMHHOCTI 7-aIKUI3aMIIleHi TIOX1/IHI psiTy Ha-
JIeXKaTh J10 PO3YNHHUX (CIIOIYKH 1-4), TTOMIPHO PO3YMHHHIX
(cnonyku 5-11), 1 e crioyka 12 € Maropo34rHHOIO, 1110
HeraTHBHO BIUIMBAE Ha i1 aOcOpOIIii0 y NMITyHKOBO-KHIIKO-
Bomy TpakTi (ILKT) ta posnonin B opranizmi. Kpim Toro,
PO3YHMHHOCTI y BOJII CIIpUsiE ONTUMANbHE 3Ha4eHHS TPSA,
sIKE € OJIHAKOBUM JUTS BCIX MOXIAHUX psfy. Bin permamen-
TOBaHHMX NOKasHHKiB Log P , po3paxoBaHHX 3a METOIOM
WLOGP (8in -0,4 mo +5,6), TPSA (Bix 20 mo 130 A?),
3aJIeKHUTh 3JaTHICTh MosieKys abcopOyBaruch y LIKT um
nonaru remaroentedaniunuii 6ap’ep (I'EB), mo nokazano
Ha rpagiuHo 3posyminii mogeni BOILED-Egg (puc. 4).
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Tabnuus 2. Po3paxoBaHi 3Ha4eHHs (papMaKkoKiHETUYHWX NapameTpiB MOAENbHUX CMOMyK

Ne MpoxopxeHHs | Log Kp Cy6erpar | InriGiTop xpomy CYP-450 BiopgocTynHicTb
cnonyku yepe3 EB (cmlc) P-gp (:8)]
1 Bucoka Hi -7,64 Hi Hi Hi Hi Hi Hi 0,56
2 Bucoka Hi -7,52 Tak Hi Hi Hi Hi Hi 0,56
3 Bucoka Hi -7,23 Tak Hi Hi Hi Hi Tak 0,56
4 Bucoka Hi -7,06 Hi Hi Hi Tak Hi Tak 0,56
5 Bucoka Hi -7,01 Hi Hi Hi Hi Hi Tak 0,56
6 Bucoka Hi -6,77 Hi Hi Hi Tak Hi Tak 0,56
7 Bucoka Hi -6,84 Hi Hi Hi Tak Hi Tak 0,56
8 Bucoka Hi -6,46 Hi Hi Hi Tak Hi Tak 0,56
9 Bucoka Hi -6,16 Hi Hi Hi Tak Tak Tak 0,56
10 Bucoka Hi -5,86 Hi Hi Hi Tak Tak Tak 0,56
1" Bucoka Hi -5,57 Hi Hi Hi Tak Tak Tak 0,56
12 Husbka Hi -5,27 Hi Hi Hi Tak Tak Tak 0,56

[ oTpuMaHHS TIPEAUKTOPIB afcopOIii, po3mominy,
MeTaboIi3My Ta eKCKpellii MOACTBHUX CIONYK B OpraHizMi
BUBYWIH (PAPMAKOKIHETHYHI TOKa3HUKH MOJICKYJI (mabi. 2).

OTxe, 3rigHo 3 rpagiunoro monewtro BOILED-Egg i
JTAaHUMU madauyi 2, yci MOJIEKYITH, KpiM CIIOIyKH 12, MaroTh
Brucokwmii cryminbk abcopbuii y IIIKT. XKomHa 3 moximHIX
LIbOTO PsJly HE 3/1aTHA NPOHUKATH y MO30K, TOOTO JOJNaTH
I'EB. BinbricTs MOXiTHUX IOTO PSITy HE MOKYTh aKTHUBHO
BUBOJIUTHCSI 3 OpraHi3my, 00 He € cyocTparoM P-ritikornporei-
Hy (not P-gp substrate), kpim 1Box crionyk (2 i 3), 1110 MicTATb
CTHJIBHUH 1 IPONUTEHUN paIUKaITH BiIIOBITHO.

7-AnKin3aMileHi MoXiJHI XapaKTepHU3yIOThCs TOMIPHOIO
MIPOHUKHICTIO Yepe3 MIKipy, PO II0 CBiTYaTh IXHI TOKa3HH-
xu Log Kp, SIKI CTAaHOBIIATH BiX -5,27 mo -7,64 cm/c. Cepen
HABEJICHOTO PSIY CHONYK HAWOLIbIIE MAHCIB MPOHUKHYTH
4yepe3 HIKipy Mae crioiyka 12, mo xapaxkrepusyerbesi Log
K,=-5,27 cm/c; ie BifikpuBae 151 Hel allbTepPHATMBHAM IUTAX
BBEJICHHSI, BpaxXOBYIOUH ii IPOrHO30BaHy HU3bKY a0COpOIIifo
y IOKT. Cronyka 12 Moxke OyTH peKOMEHI0BaHA LIS TIPO-
JTOBKEHHSI BUBYCHHS 1i 3aCTOCYBaHHS y M’ AKHX JTIKapCHKUX
(dopmax (Masi, Kpemu).

st mependadeHHsT MeTaboJi3My MOJCIBHUX CIOJIYK
BU3HAYMJIM 3[]aTHICTh BIUTUBATH HA aKTUBHICTH ()ePMEHTIB —
mroxpomiB (CYP-450). BeranosieHo, 1110 1151 31aTHICTb CyT-
TEBO 3JICKHUTh BiJ] IPUPOAH paJirKaia B moioxerHi 7. Tak,
CHOJTYKH, III0 MICTATh METWIBHUH (cromyka 1) Ta eTHITbHAR
(crronyka 2) paauKaiy, IMOBIPHO, B3araji He BIUIMBAOTh Ha
aKTHUBHICTh IIMTOXPOMIB. BUIIOBKEHHSI JITHIHHOTO pajuKasa
(cnonyku 3, 4, 6, 8-12), a TakOXK HOT0 po3raryKeHHs (CIIoiy-
k1 517)y nonokeHHi 7 06a30BOT0 TETEPOLIUKITY MOXKE IIPU3BE-
CTH 10 TIOSIBY Ta TIOTCHITIFOBaHHS 1HTi0yBaJIbHOT aKTHBHOCTI
MO0 OKPEMUX BHIB LUTOXPOMiB. UMM HOBIIMIA JIAHLIOT,
TUM OLIbIle BUJIB IIMTOXPOMIB 3a3HAIOTh 1HTI0YBaJILHOTO
BIUTUBY IIMX CIIOJYK, 1[I0 HETATHBHO BIUIMBAE HAa BUBEJICHHS
JTiKiB. BaskinBo, 1110 Jk0/1HA 31 CHIONTYK, 32 TAHUMH IIPOTHO3Y,
He € inridiropom CYP1A2 1 CYP2C19.

[To3uTHBHOIO XapaKTEPHCTHKOIO MOJICKYIT, IO IO CJTi VI,
€ TOCTaTHIN MOKa3HUK iXHBOI OiogoctymHocTi (BS) — 0,56.

J171st BCTAHOBJICHHSI JTIKOTTOAIOHOCTI MOJIEKYJI BUKOPHUCTAITH
5 pizuux dinsrpis (Lipinski, Ghose, Veber, Egan, Muegge),
10 po3po0IieHi (papMareBTHIHUME KOMIIAHIIMH JUTS BIJKH-
JIaHHS CTIOJTyK Ha paHHIX eTarax CTBOPEeHHs JIiKiB. Pesynbrarn
TECTYBaHHS HaBEICHO B maoauyi 3.

'Yci TecToBaHI MOJIEKYIH MOKHA BBAYKATH JTIKOTIOAIOHIMH
3a npaBminamu Lipinski Ta Egan. He3Baxatoun Ha e, 1110
cronyku 111 12 marore MW >500 r/mMos1b, X MOXKHA TaKOXK
BB)KaTW MOTCHIIIHO JIIKOTOAIOHIUMH, aKe TMOPYIICHHS
oxHoro mpaswia Lipinski € momyctumum. HuHi 3aBIsiku
HAaHOTEXHOJIOTISIM, IO 3aCTOCOBYIOTH ITiJl Yac pO3pPOOKH
CHCTEM JOCTaBKH JiKapchkux 3acobiB (drug delivery),
BEJIMKa MOJIEKYJISIpHA Maca He € KPUTHYHOIO MIPH a/IpeCHii
JOCTABIIi JIiKiB. YCi GUIBTPH JIIKOMOAIOHOCTI Oe3epeInko-
HO J0JIaI0Th coyku 1-5 1 7. 13 BUZOBKEHHSIM aJKIIEHOTO
panukana B 7 TOJI0KEHHI 6a30BOTO T€TEPOIMKITY BUSIBUIN
MOPYIICHHST OKpeMuX KpuTepiiB ¢inbTpiB Ghose, Veber i
Muegge 3 IeBHOIO 3aKOHOMIPHICTIO: UMM JOBIINH pauKal,
TUM Olnbllie TOpyIeHb (3aBuineHi 3HadeHHss N-RB, MR,
MW, XLOGP3).

[IpuaaTHICTB MIKOIOAIOHUX MOJICKYJT [T IS MEIIYHOT
XiMii Bu3HaumiM 3a gornomororo ¢insTpiB PAINS i Brenk,
SIKI 3aCTOCOBYIOTH JIJIsI OUHIICHHS BipTYaJbHUX XIMIYHHX
0610mioTeK B HECTAOITPHAX, PEAKIIHO3IAaTHHX, TOKCHIHIX
croiryk. KpiM TOro, BCTaHOBJICHO MOMIOHICTh MOJCIBHHUX
CIIOJIYK JI0 CTIOYK-JTiZIePiB Ta BU3HAYECHO TXHIO CHHTETHYHY
JoCTyIHICTh (SA). Pe3ynbraTn nporHo3yBaHHsI HaBEJECHO B
mabnuyi 4.

Yei cnonmyku AOCIHIIKYBAHOTO PSY YCIITHO ITOHOJIANN
¢imsTp PAINS, ipote dinprp Brenk BusiBUB otiH HeOaskaHWMIA
(bparmenr y ixHiii ctpykrypi —iminorpyny 1 (N=C). e He
€ KPUTUYHHUM, OCKUTBKH Takuii pparMeHT XapaKkTepHuit st
ocuoB Illuga, Horo BUSIBISIOTE y OIOJOTIYHO aKTHBHUX
pedoBrHax. OHAK cepe/] MOJIETIbHHX CIOJTYK He OYI10 SKOIHOT
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Tabnuus 3. Metoam nporHo3yBaHHs nogibHocTi psigy 5-(2-(7-ankin-1,3-gumetun-2,6-giokco-2,3,6,7-tetparigpo-1H-nypuH-8-in)rigpasoHo)-5-
(heHinneHTaHoOBKX KCNOT A0 HasiBHUX Nikapcbkux 3acobis

BianoBigHicTb npaBunam nikonogi6HoCTi

Lipinski Ghose Veber Egan Muegge

1 Taxk Taxk Tak Tak Tak

2 Tak Tak Tak Tak Tak

3 Tak Tak Tak Tak Tak

4 Tak Tak Tak Tak Tak

5 Tak Tak Tak Tak Tak

6 Tak Tak Hi (1 obmex.: N-RB >10) Tak Tak

7 Tak Tak Tak Tak Tak

8 Tak Hi (1 obmex.: MR >130) Hi (1 obmex.: N-RB >10) Tak Tak

9 Tak Hi (2 o6mex.: MR > 130, MW >489) | Hi (1 o6mex.: N-RB >10) Tak Tak

10 Tak Hi(3 o6mex.: MR>130, Hi (1 obmex.: N-RB > 10) | Tak Tak
MW > 489, atoms > 70)

1 Tak (1 obmex.: MW >500) | Hi (3 obmex.: MR >130, Hi (1 obmex.: N-RB >10) Tak Hi
MW >489, atoms >70) (106mex.: XLOGP3 >5)

12 Tak (1 obmex.: MW >500) | Hi (3 obmex.: MR >130, Hi (1 obmex.: N-RB >10) Tak Hi (2 obmex.: XLOGP3 >5,
MW >489, atoms >70) N-RB >15)

Ta6nuus 4. Metoau po3nisHaBaHHs HebaxaHnx dparMeHTIB MOMeKyn Yy CromnyK psgy, Lo AoCTianm

CnoBilLeHHsi MegUYHOI XiMii

Leadlikeness
crnonyku

1 0 crosiLLeHb 1 cnogiwexHs: (N = C) Hi (1 obmex.:MW >350) 3,49

2 0 crosiLLeHb 1 cnosiwwenHs: (N = C) Hi (2 obmex.: MW >350, N-RB >7) 3,63

3 0 crosiLLeHb 1 cnogiwexHs: (N = C) Hi (2 obmex.: MW >350, N-RB >7) 3,74

4 0 croiLLeHb 1 cnogiwexHs: (N = C) Hi (2 obmex.: MW >350, N-RB >7) 3,85

5 0 cnosilLeHb 1 cnogiwexHs: (N = C) Hi (2 obmex.: MW >350, N-RB >7) 3,86

6 0 cro.iLLeHb 1 cnogiwexHs: (N = C) Hi (2 obmex.: MW >350, N-RB >7) 3,97

7 0 crosiLLeHb 1 cnosiwenHs: (N = C) Hi (2 obmex.: MW >350, N-RB >7) 3,97

8 0 croiLLeHb 1 cnogiwexHs: (N = C) Hi (3 obmex.: MW >350, N-RB >7, 4,09
XLOGP3 >3,5)

9 0 croiLLeHb 1cnosiweHHst: (N = C) Hi (3 obmex.: MW >350, N-RB >7, 4,21
XLOGP3 >3,5)

10 0 cnoBilLeHb 1 cnogiwexHs: (N = C) Hi (3 obmex.: MW >350, N-RB >7, 4,33
XLOGP3 >3,5)

1" 0 cnosiLleHb 1 cnosiweHHst: (N = C) Hi (3 obmex.: MW >350, N-RB >7, 4,45
XLOGP3 >3,5)

12 0 cnosiLleHb 1 cnosiwenHst: (N = C) Hi (3 obmex.: MW >350, N-RB >7, XLOGP3 >3,5) 4,57

CHONYKH-TiZepa, OCKUTBKU CTPYKTYPH X MOJIEKYJI MalOTh OGroBopeHHs

nieBHi oOMesxeHHst oomexeHHst (MW >350 r/monb, N-RB >7)
Y Y BCIX MOXITHUX, KPIM CIIOTyKH 1 3 HAKOPOTIIIUM pajiiKa-
JIOM, @ Y MOJICKYJI i3 IOBI'UM aJIKLJIbHUM PaJIUKaIoM (CIIOTyKH
8-12) — me # XLOGP3 >3,5. VYci gocmimpKyBaHi TOXiaHI €
CHHTETHYHO JOCTYITHUMH, SA BiNOBiTa€ OMIpHOMY Iia-
na3ony (3,49—4,57), mo CBiI4UTH PO JIETKICTh MIPOIIECY.

Ha migcraBi pe3ynbrariB 3poOWIIM BUCHOBOK PO OKpeMi
3aKOHOMIPHOCTI B3a€MO3B’SI3Ky «CTPYKTYpa — aKTHBHICTbY.
Tak, BUIOBKECHHS aJIKITLHOTO pajinKajia B 7 MOJOKEeHHI Oa-
30BOT'0 I€TEPOIMKITY HeraruBHo BuiBae Ha ADME-nipodis
MOJIEKYJI 1 KapJIMHAJIBHO HE 3MIHIO€ CIIEKTP TXHBOI 010J10T14-
HOI aKTHBHOCTI.
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Puc. 5. Metog cunTesy 5-(2-(7-ankin-1,3-gumetun-2,6-giokco-2,3,6, 7-teTparinpo-1H-nypuH-8-in)riapa3oHo)-5-eHinneHTaHoBMX KUCIIOT.

3rigHO 3 TaHUMHU, IO OJCPIKANH, TIEPOPATBEHO 01010CTYTI-
HUMH, HMOBIPHO, MOYKHA BBQXKaTH CIIOJNYKH 3 KOPOTKHUM
AJIKITEHUM PAJMKaJIOM, a HOTO BUJIOBKECHHSI B 7 TIOJIOXKEHHI
6a30BOT0 reTepOLMKITY MPU3BOAUTS JI0 TIOPYIIEHb (hi3NKO-Xi-
MIYHUX 1 (papMaKOKIHEeTHYHUX TTOKA3HUKIB MOJICKYIL.

Buxonsum 3 pe3ynabraTiB OHIAWH-TIPOTHO3YBAHHS, MOXK-
Ha KOHCTaTyBaTH: BHUIOBXKEHHsI aJIKUILHOTO pajukaia B 7
TIOJIOKEHH] 0a30BOT0 IeTEPOLUKITY, X04a i BUKIIMKAE NIEBHE
MOTCHI{IOBaHHS HAa3BaHHUX TPHOX BUJIB aKTUBHOCTI B PAIY
CIOJTYK, TIPOTE MPHU3BOJHTH 10 CKOPOYECHHS CIeKTpa 6ioo-
TYHUX J1iHl 13 BUCOKMM 3HaueHHsIM Pa, a ioro po3raiyskeHHs
3yMOBJIIO€ BAHMKHEHHS HOBHX BH/IiB aKTHBHOCTI T2 HE3HAYHE
3HIKCHHS IMOBIPHOCTI BUSIBIICHHS THX, 1O €. Tak, 115 cIio-
JyK 517, 10 MICTATB i-6ymuJi- Ta i-amiji-, TIPOTHO30BaHO HOBI
BUJIM aKTHBHOCTI (aroHicT inTepdepoHy anbda, iHriditop
nporeacomHoi AT®a3n), Ha BiJIMiHy BiJ| IHIIMX MOXIJIHUX
psiay. Hactymie BunoBkeHHs a00 po3raiy:KeHHs pajuKaia
HE Ma€ CEHCY, a/DKE HE 3yMOBITIOE TIOSBY HOBUX €(EKTiB U1
3HAYHE MOTEHIIIOBAHHS THX, 1[0 €. 3Ba)KAI0YH Ha PUHAHSTHI
TIOKa3HUKH Pa CriomyK-XiTiB, y MepCreKTHBI IOLITBHO IPyH-
TOBHO JIOCTIJUTH Ta €KCIIEPUMEHTAIEHO i ITBEPIUTH IXHIN
TeparieBTHYHUH ITOTCHITIaL.

OpneprkaHi in silico MpOrHO3H, IO CBiYATh MPO MUPOKUI
CHeKTp Ol0JIOriYHOI aKTHBHOCTI MOJEIBHHX CIIOJYK, IXHIO
JIKOTIOJIOHICTh 1 JOCTAaTHIO 010AOCTYIHICTh, TOBOIATH
JOUITBHICTh cuHTE3Y 5-(2-(7-ankin-1,3-gumernn-2,6-1mi-
0Kco-2,3,6,7-tetpariapo- 1 H-mmypun-8-im)rigpa3zono)-5-de-
HIJIMIEHTAHOBUX KUCITOT, 1[0 MOJKHA 3TIHCHUTH 3a CXEMOIO,
sIKa HaBe/IeHa Ha puc. 5.

Le nacTp 3MOr'y OIepIKATH CIIOIYKH-XITH 3 ONTHMaJIbHUM
ADME-npodineM s TPOIOBKEHHS TOCHTIKCHb. 3Ba-
JKAIOUM Ha HEBIINOBIAHICTD NESKUX (DI3UKO-XIMIYHUX YH
(hapMaKOKIHETUYHHX TApaMETPiB MOXIAHUX 13 JOBTHM ajl-
KIUTBHUM P/IMKaJIOM y 7 TIOJIOKEHHI 6a30BOT0 T€TEPOLHKILY,
0OMeXeHHS 1 TIOPYIIeHH. BUMOT IIOJO JIKOMOMIOHOCTI Ta
BIIMOBIIHOCTI MEIUYHIH XiMii, IEPCIIEKTHBHOIO BUIAETHCS
onTuMmiszauis IXHbOT CTPYKTYpPH Ta HACTYNHHUH LiJbOBUIi
CHHTE3.

BucHoBKkuU

1. Bu3Ha4eHO MOXJIMBOCTI BBE/ICHHS aJIKIIbHUX 3aMiCHH-
KiBy 7 nonoxkenHs 5-(2-(1,3-mumermn-2,6-1iokco-2,3,6,7-Te-
Tpariapo- 1 H-mypuH-8-i1)riipa3oHo)-5-(eHii-leHTaHOBUX
KHUCJIOT 1 31iHCHEHO BIPTyaJIbHUI AM3aiH CIOIYK.

2. 3niticHeno ckpuHiHT 12 moxinHux (Z)-5-(2-(7-ankin-
1,3-gumeTtnin-2,6-miokco-2,3,6,7-terpariapo- 1 H-mypuH-
8-1m)rinpa3ono)-5-heHinneHTaHOBUX KUCIOT in silico
METOJaMHu.

3. 3rigHo 3 pe3ynbTaTaMu OHJIAHH-ITPOTHO3YBAHHS, yci
TIOXI/IHI 3 JIOCHTh BHCOKOIO IMOBIPHICTIO MOXYTbH OyTH
nepu(epUIHIMHU CYTMHOPO3MINPIOBAIILHIMHU 3ac00amH,
CTUMYJISITOpaMH (YHKIIT HUPOK, iHTi0iTOpaMu Jinonpo-
Teintinasu. PosramyxenHs pajukana B 7 nojokeHHi Oa-
30BOT0 FETEPOLMKITY, IMOBIPHO, CIIPUYUHSIE BAHUKHEHHSI
HOBHUX BHJIIB aKTUBHOCTI (arouict inTepdepony aibda,
inTibiTop mporeacomuoi AT®a3n) y cronyk 51 7, a oro
BHJIOBXKEHHSI MOXE TPHU3BECTH 10 CKOPOUEHHS CIIEKTpa
O10JIOTIYHUX ITiH.

4. Yci mociipKeHi MOJICKYITH TIOTEHITIITHO € JIIKONOoIiOHM-
MH, a 0e33arepeyHo MepopasbHo 010I0CTYTHUMHI MOXKHA
BBakaTH crioiyku 1-3 1 5. BUIOBKCHHS aJIKITLHOTO pajin-
Kajia B 7 TIOJIOKEHHI 0a30BOTO I'€TepOLUKITY MOTECHIIIHO
CIPUYMHSATIME OOMEKEHHS TIepOpaIbHOI 010J0CTYITHOCTI
MOJICKYII.

IlepcriekTHBH MOAANBIINX OCTIIKEHb TTOJIATAIOTH Y CTPYK-
TYpPHII OIITHMI3aii IESIKUX MOXIAHUX PSATY IS TOKPATICHHS
ixHix ADME-KpuTepiiB; om0 CIoIyK-XiTiB — CHHTE3yBaTH
32 HaBEJICHOIO CXEMOIO Ta OCIITIUTH i1 Vitro, in vivo, 3’scy-
BaTH MeXaHI3M TXHBOT Jii.
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Komn’toTepHe nporHo3yBaHHA TOKCMYHOCTi HOBUX S-ankKin noxigHux
1,2,4-Tpiasony

B. B. KanbueHko@8CP P. O. LepbuHaD*AEF

3anopisbkuil AepaBHUI Meayko-thapMaLeBTU4HUIA yHIBepcuTeT, YkpaiHa

A — KoHUenNUisi Ta Au3aiH gocnipxeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTatTi; E — pegaryBaHHs cTartTi;
F — ocTaTouHe 3aTBepIKEHHS CTaTTi

MoxiaHi 1,2,4-Tpia3ony MatoTb Pi3HOMaHITHI 6ioNoriYHi BNacTMBOCTI, SIK-OT NPOTMMiKpoGHa, NpoTu3anarnkHa, NpoTUPaKkoBa M aHTUOKCUAAHTHA, |
TOMY BUKIMKaIOTb 3HAYHWIA HAYKOBUI iHTEPEC. IHTerpaLlist 2-6pom-4-chryopodeHinbHoro dhparmeHTa y CTpYKTYpy Tpia3osty MOXe CyTTEBO NOCUIUTH
Lii BNacTVBOCTi. BTiM, OLiHIOBaHHS TOKCUYHOCTI LIX CMOMYK 3anMWAETbCA KPUTUYHO BaXJITMBIM aCMEKTOM Ha LUMSIXY 4O iX MPaKTUYHOrO 3acToCy-
BaHHs1. LLlo6 3MeHLUMTY TpUBaniCTb ekcnepuMeHTanbHUX AOCHMKEHb | BATPATU Ha HIX, aKTUBHO BrKopucToBytoTb MeToam QSAR (Quantitative
Structure-Activity Relationship). 3a sonomoroto Limx MeToiB MOXHa MPOrHO3yBaTK TOKCUYHICTb HA OCHOBI MONEKYNSPHOT By0BM CNOMYK.

MeTa po60oTH — OLHUTY TOKCUYHICTb HOBUX S-noxigHWX 5-(2-6pomo-4-chnyopodbein)-4-eTun-1,2,4-Tpiason-3-Tionis 3a 4ONOMOroK MeToay
QSAR, 30kpema ins NPorHo3yBaHHs NapameTpis rocTpoi TOKCUYHOCTI (LD,), a Takox BUSHAUNTM BNNMB Pi3HUX paaKariB Ha TOKCUUHICTb
LIMX CrOSyK.

Marepianu i metoan. OB’ekTu BipTyanbHOro AOCNIMKEHHA — noXigHi 5-(2-6pomo-4-cnyopodeHrin)-4-etun-1,2,4-tpiazon-3-tionis, ski
[0CAiAMIY Ha katheapi TOKCUKOMOTIYHOI Ta HeopraHiYHoi XiMii 3anopi3bkoro AepxaBHOMO MeauKo-hapMaLEeBTUYHOTO yHiBepeuTeTy. [ins
[OCTiIXeHHSI TOKCUYHOCTI BUKOPUCTANM MeToz, Hanbnmx4mx cycifis, peanisoBaHuii 3a gornomMoroto nporpamu Toxicity Estimation Software
Tool (TEST). MporHos netarbHoi Aoau (LD,;) Ans wwypis rpyHTYETLCA HA CTPYKTYPHII CXOXKOCTI [OCTIIKEHUX CMOMYK i3 BiOMUMU peyo-
BUHAMW, NS IKUX JOCTYMHI EKCNEPUMEHTarbHI pe3ynsTaTi BU3HAYEHHS! TOKCUYHOCTI.

Pesyniratu. 3rigHo 3 pesynsratamu QSAR-aHaniay, CTPYKTYpHi 3MiHW S-noxiaHux 5-(2-6pomo-4-cnyopodeHin)-4-etun-1,2,4-tpiason-3-Ti-
OoniB CyTTEBO B/IMBAIOTb HA MPOrHO30BaHY TOKCUYHICTb. OCHOBHUIA YMHHUK, LLO BNAMBAE Ha 3MiHy 3HaueHb LD, , — Bapiauii pagukanis y
M'ATOMY MONOXEHHI TPIa30NbHOTO LMKIY.

BucHoBku. Pe3ynbraTi 4ocnimKeHHs noka3anu, Lo TOKCUYHICTb HOBMX S-ankin noxigHux Tpiason-3-Tionis 3anexwTb Bif TUNY ankinbHoro
3anuLuky. Cnomyku 3 MponinbHUMK A0 renTURbHUX parMeHTamm MarTb MiABULLEHY TOKCUYHICTb, @ MOXIAHI 3 TIONbHUMM, OKTUITbHUMM,
HOHISTbHUMU Ta AEeLMMbHUMI 3anuLIKaMW XapakTepU3YTbCS HU3bKOK TOKCUYHICTIO.

Kntovogi cnosa: 1,2,4-tpia3on, QSAR, TOKCUYHICTb, MPOrHO3yBaHHS.
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Computer prediction of toxicity of new S-alkyl derivatives of 1,2,4-triazole
V. V. Kalchenko, R. O. Shcherbyna

1,2,4-Triazole derivatives are of researchers’ significant interest due to their diverse biological properties, such as antimicrobial, anti-in-
flammatory, anticancer, and antioxidant activities. The integration of a 2-bromo-4-fluorophenyl fragment into the triazole structure can
significantly enhance these activities. However, the evaluation of the toxicity of such compounds remains a critically important aspect
for their practical application. To reduce the time and cost of experimental studies, QSAR (Quantitative Structure-Activity Relationship)
methods are actively used, allowing the prediction of toxicity based on the molecular structure of compounds.

Aim of the study. To assess the toxicity of new S-derivatives of 5-(2-bromo-4-fluorophenyl)-4-R-1,2 4-triazol-3-thiols using the QSAR
method, specifically to predict acute toxicity parameters (LD,;), and to determine the influence of different (length) radicals on the toxicity
of these compounds.

Materials and methods. The objects of the virtual study were derivatives of 5-(2-bromo-4-fluorophenyl)-4-ethyl-1,2,4-triazol-3-thiols.
They were evaluated at the Department of Toxicological and Inorganic Chemistry of the Zaporizhzhia State Medical and Pharmaceutical
University. The toxicity assessment was conducted using the nearest neighbor method via the Toxicity Estimation Software Tool (TEST).
The prediction of the lethal dose (LD,) for rats was based on the structural similarity of the studied compounds with known substances,
for which experimental toxicity data are available.
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Results. The conducted QSAR analysis demonstrated that structural changes in S-derivatives of 5-(2-bromo-4-fluorophenyl)-4-ethyl-
1,2,4-triazol-3-thiols significantly affect the predicted toxicity. The primary factor influencing the changes in LD, values is the variation of

radicals at the 5th position of the triazole ring.

Conclusions. The results of the study showed, that the toxicity of new S-alkyl derivatives of triazol-3-thiols depends on the type of alkyl
substituent. Compounds with propyl to heptyl fragments exhibit increased toxicity, while derivatives with thiol, octyl, nonyl, and decyl

residues are characterized by lower toxicity.

Keywords: 1,2,4-triazole, QSAR, toxicity, prediction.
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Mertomm QSAR (Quantitative Structure-Activity Relationship)
— TIePCIICKTUBHUHN 1 BIpOT1IHIIA IHCTPYMEHT IS IIPOTHO3Y-
BaHHS TOKCHYHOCTI XIMIYHHX CIIOJIYK, 1[0 A€ 3MOTY 3HAYHO
3MEHIIUTH BUTPATH HA EKCIIEPUMEHTAJIbHI JOCIIDKeHHS. B
HAHOBIMINX JOCIIHKEHHSX TOKA3aHO YCITIITHE 3aCTOCYBaH-
H1 QS AR-Mozeneit i mporHo3yBaHHS reaTOTOKCHIHOCTI,
KapIiOTOKCHYHOCTI Ta HEMPOTOKCHYHOCTI, Y TOMY YHCIi
CTIONTyK Ha OCHOBI Tpiazomy [1,2,3].

[MoxinHi 1,2,4-Tpia3zony BUKIMKAIOTH OCOOIMBHI HAYKOBHI
IHTepeC 3aBISIKH IPUTAMaHHUAM iM O10JIOTTYHUM BIaCTUBOC-
TSIM, 30KpeMa HIeThCst PO POTUMIKPOOHY, IPOTH3AIIAIIbHY,
MIPOTHITYXJIMHHY i aHTUOKCHIAHTHY aKTUBHOCTI. BBeieHHsI
2-6pomo-4-¢pyopodeHibHOTO (hparmMeHTa 10 CTPYKTypH
Tpia30Jly MOXKe ICTOTHO TOJIIIINTY i BIacTUBOCTI. OnHaK
KPUTHYHO B)KJIMBHM aCIIEKTOM 3aJIMIIAETHCS OLIHIOBAHHS
TOKCHYHOCTI TAKHX CIIOJIYK, IO € KIIFOYOBHM YHHHHKOM JUISI
X MPaKTUYHOIO 3aCTOCYBaHHS y MailOyTHBOMY [4,5,6,7].

Meta po6otu

OUiHUTH TOKCHYHICTh HOBUX S-moxigHUX 5-(2-0po-
Mo-4-¢pyopodenin)-4-etun-1,2,4-Tpiazon-3-TioniB 3a
nonomororo Metony QSAR, 30kpema 11 IpOrHO3YBaHHS
HapaMeTpiB rocTpoi TOKCHIHOCTI (LD,)), 8 TAKOXK BUSHAYUTH
BIUIUB PI3HHUX PAJANKaIIB HA TOKCHYHICTh LIUX CHOJYK.

Matepianu i meToau gocnigxeHHs

J17st OLIiHIOBaHHSI TOKCHYHOCTI CIIOJIYK 3aCTOCYBAJIM METOJ
HaMOMIKIMX CYCiJB, peani3oBaHUi 3a JOMOMOTOI0 TPO-
rpamHoro 3abesneueHHst Toxicity Estimate Software Tool

F

R=CH,CH,CH,CH,CH

377,74 79,75 11,

(TEST). Le#t miaxix qae 3MOTy MPOTHO3YBATH JICTAIbHY
no3y (LD,,) anst nrypis Ha OCHOBi CX0XKOCTi XiMi4HOi CTPyK-
TYPH JOCIIJDKYBAHOI CIIOIYKH 3 BITOMUMH PEYOBUHAMMU, TSI
SIKAX JIOCTYIIHI €KCTIEPUMEHTANIBHI Pe3YIbTaTH BU3HAYCHHS
ToKcH4HOCTI [8,9,10].

Merton nependavae OIiHIOBaHHS TOKCHYHOCTI 32 CEPEIHIM
3HAUCHHSAM TPHOX HAHOMMKYIHMX 32 CTPYKTYPOIO XIMIUHHIX
cronyk i3 HaBdanbpHOI BuOipkw. [Iporpama TEST 3icraBmsie
CTPYKTYpy PEUOBHHH, SIKy BUBYAIOTb, 3 aHAIOTAMH 3 0a3n
JaHUX Ta o0umcioe koedimieHT noxidnocTi (Similarity
Coefficient, SC), sikuii komuBaeThes Biz 0 (CHIOIYKH HE CXOKi)
1o 1 (abcomroTHa cxoxicTh) [11,12].

D,, (metansna nosa 50 %) — BiOMHI MOKa3HUK TOKCHY-
HOCTI, III0 BM3HAYA€ 703y PeUOBUHHM (y MI/KT 0O MOJIB/KT),
sika cripuanHsie 3aruoens 50 % mimgmocaiaHux urypis. s
nporuHo3yBaHHs 1poro noxasHuka TEST BukopucToBye 10
I’ SITH HAMOJMDKYUX aHATOTIB 13 Koedirienrom SC >0,5.

Jist ineHTudikamii aHaioriB nmporpaMHe 3a0e3nedeHHs!
TEST y cBoiii 6a3i 1aHUX 3HAXOAMUTH CIOJIYKH 3 MaKCH-
MaJIbHO CX0XKO0I0 CTpyKTyporo. Koeditient moaioHocTi (SC)
BU3HAYa€, HACKIBKH JI0CITIKEHa PeYOBUHA CXOKa Ha BIJIOMI
CIIOJIYKH, JUIsl IKHX € eKCIepuMeHTaibHi aaHi. [IporHosy-
BanHa LD BinOyBaeThcs Ha rmifcTaBi JaHUX MPO TOKCHY-
HICTh HaHONM)KYMX aHAJIOTIB; YTHIIiTa 3/IHICHIOE IPOTHO3
JUISL PEYOBHHHU, SIKY aHAI3ylOTh, BPAXOBYIOUH KOE(illieHT
nomaioHocTi [13].

SIk 00’€KT MOCHIPKCHHSI BU3HAYCHO S-TIOXiqHI 5-(2-0po-
Mo-4- yopodenin)-4-etmi-1,2,4-rpiazon-3-rionis (puc. 1).
3iCHIIN IPOTHO3YBaHHS F'OCTPOT TOKCHYHOCTI 3a JI0TIOMO-
roro iporpamu TEST [utst BikpIaHHS IOTSHITITHO TOKCHYHUX

N/N>\ ,

Br

CH

6 13,

CH

2

N

CH

3

C,H,,C;H,,CH,,C,H

10" 21

Puc. 1. 3aranbHa dopmyna gocnigxeHux cnonyk 5-(2-6pom-4-cpnyopodeHin)-4-etun-1,2,4-tpiazon-3-Tiony Ta Moro S-ankin NoXigHWX.
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OpueiHaribHi 0oCidxeHHs!

Tabnuua 1. Pesynstatn QSAR-aHanisy LD, ans noxigHux 5-(2-6pom-4- dnyopodein)-4-etun-1,2,4-Tpiason-3-Tionis

LD, (ypwm, LD,, (wypn, Similarity LC,, (Daphnia magna), LC,, (Daphnia magna),

nepopanbHe BBefeHHs), | nepopanbHe BBedeHHs), | Coefficient Log,,, mol/L mg/L

mglkg mol/kg
1 1151,54 2,42 0,79-0,88 4,44 11,06
2 717,78 2,64 0,59-0,70 4,44 11,58
3 749,62 2,64 0,62-0,76 4,44 12,09
4 781,47 2,64 0,63-0,78 4,44 12,61
5 559,66 2,81 0,65-0,79 4,44 13,12
6 581,58 2,81 0,65-0,79 4,44 13,63
7 891,26 2,64 0,66-0,79 4,44 14,15
8 923,62 2,64 0,66-0,78 4,44 14,66
9 1235,33 2,53 0,67-0,77 4,44 15,17
10 1277,16 2,53 0,69-0,76 4,44 15,69
11 1674,57 242 0,68-0,74 4,44 16,20

PEHOBHH SIK HETIEPCIIEKTUBHUX 00’ €KTiB eKCIIEPUMEHTATIEHOTO
(hapMaKoIOTiTHOTO CKpUHIHTY. KoMIT T0TepHHi MPOrHO3 TO-
CTPOi TOKCHYHOCTI X MOXIHUX 3[IHCHEHO 3a CTPYKTYPHUMH
¢dopmynamu crionyk y nporpami TEST. Onnaita nporsos
BuKoHaiM st 11 cionyk S-noxigaux 5-(2-0pomo-4-diryopo-
¢enin)-4-etmi-1,2,4-tpiazon-3-tiomis [14].

Pe3ynkratn

3a nannmu QSAR-aHai3y BCTAHOBWIIH: 3MIHH B CTPYKTYpi
S-noxianx 5-(2-6pomo-4-¢yopodenin)-4-etui-1,2,4-Tpi-
a30J1-3-TIOJIIB ICTOTHO BIUIMBAIOTH HA IXHIO MPOTHO30BaHY
TOKCUYHICTh. OCHOBHUI (akTop, 1[0 BU3HAYAE 3MIHY
3Hagenb LD, — pi3Hi pagukann y m’aToMy MOJIOKEHHI
1,2,4-Tpia30BpHOTO MUKITY (mabmn. 1).

O6roBopeHHs

3rigno 3 pesyasraramu TEST nporxosyBanHst, is IOXIAHUX
5-(2-6pom-4-duyopodenin)-4-etmi-1,2,4-rpiazon-3-Tioiis
cepenHs JeTanbHa no3a LD, nmpu BEEIEHHI TEPOPATEHO
CTaHOBHTH IIPH Bix 559,66 Mr/kr o 1674,57 mr/KkT.

VY pesynsrari anamizy panux TEST-nporHosy BusHaummm
HANOLUTBII | HAMEHII TOKCHYHI TTIOX1/THI 5-(2-0pomo-4-¢uryopo-
¢benin)-4-etui-1,2,4-tpiazon-3-rionis. Tak, BIAMOBIAHO 10
pe3yIbTaTiB MPOTHO3YBAHHS, HAHOUTIBIT TOKCHYHOIO CITONY-
KOIO TIPH TIepOpaIbHOMY BBeZIEHi € 5-(2-0pomo-4-diryopode-
Hi)-4-eTrn-5-(ienTnitio)-1,2,4-Tpiazomn-3-Tion, a HalMeHII
TOKCUYHOO — 5-(2-0pomo-4-(iryopodeHin)-4-eTrit-5-(nemu-
Ti0)-1,2,4-Tpiazosn-3-Tio.

Ilix yac mocaimKeHHST BCTAHOBHUJIM, IO ITOJOBKEHHS
AJKITBHOTO JIAHIIOTA BiJl METHIBHOTO A0 T'ENTHIBHOTO
(parmMeHTa NPU3BOAUTE JIO MiJIBUIIEHHS PIBHS TOKCHYHO-
cTi. Pazom 13 THM, CIONTYKH, 1110 MICTSTh y CBOIl CTPYKTYpi
TIOJBHUHN, OKTUIBHUHN, HOHIIBHUHA 1 JEUUIBHUN 3aIIHIII-
KM, XapaKTepU3yBaJINCI HU3bKUM PiBHEM TOKCHYHOCTI
MOPIBHSAHO 3 PEIITOI0 CIOJYK AJIKIIBHOTO PSAY, AKUH
10 CJI1IAJIN.

BucHoBKku

1. TokCHYHICTh HOBHX S-aJIKiJI OX1THUX TPia30i-3-TioiB
3aJIGKUTH BiJ aJIKUTEHOTO 3aJIHIIKY: CTIOYKH 3 TIPOTITEHIM
JI0 TeNTHIBHOTO ()parMEHTOM MAIOTh BHIILY TOKCUYHICTh, a
TiOJIbHI, OKTHJIbHI, HOHIJIbHI Ta JCIMIbHI ITOXIIHI XapaKTe-
PH3YIOTHCSI HU3bKOIO TOKCHYHICTIO.

2. TOKCHYHICTh 3arajJioM BU3HAYAETHCST 0a30BOIO CTPYK-
TYPOIO MOJICKYJIH.
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OcobnuBocTi nepebiry rectauil y XiHOK i3 penpoayKTUBHOK BTPATOHO
B aHamHe3i

B. I". Cioctoka@*AEF H, M. ConositoBa28cP

3anopisbkuil AepxaBHUN MeayKo-apMaLeBTUYHUIA yHIBepcuTeT, YkpaiHa

A — KOHUenNUiA Ta AusaitH gocnimkenHs; B — 36ip aanux; C — aHanis Ta iHTepnpeTauis gaxnx; D — HanucanHs cTatTi; E — peparyBanHs cTarTi;
F — ocTatouHe 3aTBepmeHHs cTarTTi

MeTa po60Ty — OLiHUTM YaCTOTY eKCTpareHiTanbHoI NaTonorii, 0cobNMBOCTI aKyLLepCbKO-TIHEKOMNOriYHOro aHamHe3y Ta nepebiry rectauii
Yy XIHOK i3 penpoayKTUBHOK BTPATOK B aHAMHESI.

Marepianu i metogu. [locnigxeHHs 3giicHuny Ha 6a3i KomyHanbHoro HekomepuiiHoro niganpuemctsa «[Ilonorosuii 6yanHok Ne 9»
3anopi3bkoi MiCbKOi paau i3 3amy4eHHsM 75 BariTHUX XIHOK 3 OHIEI0 PenpoayKTUBHOK BTPATO B aHamHesi. [1o rpynu KOHTPOTHo 3ayymni
30 xiHOok 6e3 penpodyKTMBHUX BTpaT B aHamHesi. JKiHOK, ki Manu penpoayKTvBHI BTpatu, noginunu Ha 2 rpynu. o | (ocHOBHOI) rpynu
3anyuunu 38 BariTHuX, Ski CTanu Ha obnik 3 NpuBOAY BariTHOCTI Ta NOYanu y4acTb Y LibOMY AOCRILKEHHI Nicns no4YaTky NoBHOMAacLUTabHOI
BiliHM Ha TepuTopii Ykpainu. [o Il rpynu (nopiBHsHHS) 3anyyeHi 37 xiHoK, koTpi nepebyBanu Ha 0bniky 3 NpuBoAY BariTHOCTI 40 NovaTky
noBHOMAcLUTabHOI BiliHW. 3-NMoMiX 06CTexeHnx 17 BariTHUX (44,7 %) Manu cTaTyc BHYTPilLHBO NepemilLeHoi 0cobun. CepepHin Bik KiHOK y
| rpyni cranoswB 30,10 £ 5,86 poky, y I — 28,80 + 6,07 poky, y koHTponbHil — 26,50 + 4,95 poky. B ycix nawjieHTok BUBYMIM AaHi aHaMHe3y
1 ocobnueocTi nepebiry recrauii. BegeHHs BariTHOCTi Ta pO3POMKEHHS XIHOK 3AINCHWANK BIANOBIAHO [0 YMHHMX HakasiB MO3 Ykpainu.
BapiauiHo-cTaTcTyHe onpavtoBaHHs pe3ynbTaTiB BUKOHanM, 3actocysasLuy nporpamy Statistica 13.0.

Pesynktati. Y pesynbrati 4OCTIDKEHHS BCTAHOBWIH, LLIO YacTOTa eKCTpareHiTanbHOI NaTtonorii B XXiHOK 3 OOHIEI0 penpoayKTUBHO BTPATO
BULLIA NOPIBHSAHO 3 OBCTEXEHNUMU, Siki He Manu Takoro 4OCBiay. 3axXBOPHOBaHHSAM CepLEBO-CYAMHHOI Ta CEYOBUAINbHOT CUCTEMM HanexaTb
NPOBIZHI MiCLi B CTPYKTYpi NaTOMOTiN, LLO AiarHOCTYIOTb Y TaKWUX XIHOK. Y pe3ynbTaTi aHanidy AaHWX akyLepCbKO-FiHEKONOriYHOro aHaMHe3sy
BCTaHOBIEHO 3HaYHe NepeBaxaHHs B XiHOK | Ta |l rpyn 3axBoproBaHb penpoayKTUBHOT CUCTEMU MOPIBHSAHO 3 BariTHUMU KOHTPOMbHOI rpynut.
Kpim Toro, y rpynax JocnigkeHHs BCTaHOBINEHa BCOKa YacTOTa HEBMHOLLYBaHHS BariTHOCTI i B TepMiHi Ao 12 TvxkHiB (28,95 % —y | rpyni,
43,20 % —y Il npotn 6,67 % y KOHTPONbHIN), i B TepMiHi 12—22 TuxHi (34,20 % —y | rpyni, 29,73 % —y Il npotnt 13,33 % y KOHTPOMbHIl).

BucHoBkW. Y pe3ynkTarti aHanisy BCTaHOBEHO BUCOKY YacTOTY BUHUKHEHHS YCKaaHeHb nepebiry rectauii y BaritTHuX, siki Many B aHamMHe3i
OfiHY PENPOAYKTMBHY BTpaTy. Liei KOHTUHIEHT XIHOK Mae TakoX BUCOKY YaCTOTY €KCTpareHiTanbHOi Ta riHEKOMOTiYHOI CynyTHBOT NaTonorii.
Ha niacTasi uyx gaHnx npunycTunm icHyBaHHS 3B’A3KY MK HASIBHICTIO B XXIHOK OfHI€T penpogyKTUBHOI BTPATV B aHAaMHESI Ta YCKNaAHEHHAMM
Mif Yac HaCTYMHOI BariTHOCTI.

KntoyoBi crioBa: BariTHICTb, penpoayKTyBHa BTpaTa B aHaMHesi, eKCTpareHitanbHa natonoris, ycknagHeHHs rectauii.
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Peculiarities of the course of gestation in women with a history of reproductive loss
V. H. Siusiuka, N. M. Soloviova

Aim. To assess the frequency of extragenital pathology, features of obstetric and gynecological history and the course of pregnancy in
women with a history of reproductive loss.

Materials and methods. The study was conducted on the basis of the Municipal non-profit enterprise “Maternity house No. 9” of the
Zaporizhzhia City Council with the involvement of 75 pregnant women with one reproductive loss in history. The control group consisted
of 30 women without a history of reproductive loss. Women who had reproductive losses were divided into 2 groups. Group | (main group)
includes 38 pregnant women who registered for pregnancy and began their participation in this study after the start of a full-scale war
on the territory of Ukraine. Il (comparison) group included 37 women who were registered for pregnancy before the start of the full-scale
war. It should be noted that 17 pregnant women (44.7 %) had the status of an internally displaced person. The average age of women in
group | was 30.10 + 5.86 years, in group |l — 28.80 + 6.07 years, and 26.50 + 4.95 years in the control group. The anamnesis data and
features of the course of gestation were studied in all patients. Management of pregnancy and childbirth of women was carried out in
accordance with the current Orders of the Ministry of Health of Ukraine. Variational and statistical processing of the results was carried
out using the Statistica 13 program.
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Results. According to the results of the study, it was established that the frequency of extragenital pathology in women with one repro-
ductive loss was higher, compared to women who had no such experience. Diseases of the cardiovascular and urinary systems occupy a
leading place in this category of women. According to obstetric and gynecological anamnesis, a significant predominance among women
of | and Il groups of diseases of the reproductive system, compared to women of the control group, was established. Also, in the corre-
sponding groups, a high frequency of miscarriage was established both in the period up to 12 weeks (28.95 % in the | group, 43.2 % in
the Il group against 6.67 % in the control group), and in the period of 12-22 weeks (34.20 % in the | group, 29.73 % in the Il group vs.
13.33 % in the control group).

Conclusions. Based on the conducted analysis, a high frequency of pregnancy complications was established for pregnant women who
had a history of one reproductive loss. This contingent of women also has a high frequency of extragenital and gynecological concom-
itant pathology. Such results make it possible to assume a connection between the presence of one reproductive loss in women in the

anamnesis and gestational complications of the next pregnancy.

Keywords: pregnancy, reproductive loss in history, extragenital pathology, complications.

Current issues in pharmacy and medicine: science and practice. 2024;17(3):257-261

Penponyxrushe 310poB’st (P3) Hawii Bu3HauaroTh sk 6azuc
Jutst popMyBaHHS leMorpadiqHOro MOTEHIIaTy, BOHO € He-
00XiJTHOIO TTePelyMOBOIO OHOBJICHHS HACEJICHHSI BHACITIJIOK
[OSIBU HOBMX IIOKOJIiHb, KIIBKICHUH 1 SKICHHH CKIIaJ SIKUX
BIJITOBia€ CycCIinbHUM TIOTpedam [1].

30eperxeHHs P3 KiHOK 3aHIIAE€THCS OJHAM 13 TOJTOBHUX
y cydacHOMy akymrepcTBi. OcoOmuBO I TeMa aKTyajbHa
HUHI, KoJIi YKpaiHa 3a3Hae 30poitHoi arpecii 3 00Ky pocii Ta
OKyTianii YacTUHM Hamoi Kpainu. HeratneHi MeanKo-aemMo-
rpadiuHi HACIIIKKA BH3HAYAFOTh 3 ICTOTHUM IOTIPIICHHSIM
CTaHy 3/10pOB’sl HACEJICHHSI, IPOIHOCTHYHO — 31 3HIKCHHSIM
HaJall y pasi BTPaTd MOXIIUBOCTI OTPUMAaTH HEOOXiTHY
MEIUYHY JOTIOMOrYy [2].

Humni Ykpaina Mae ofjHy 3 HalTipIImX XapaKTepPUCTHK PEKH-
My HapOILKyBaHOCTI Cepell €BPOIEUChKUX KpaiH [3]. 3rimHo
3 maHuMu [HeTUTYyTY Iemorpadii Ta podieM SIKOCTI KUTTS
HAH VYkpainwy, 3 motoro 2022 poky MokazHUK HapO/KyBaHO-
cri 3am3uBcs 710 1,0 (y 2020 pori — 1,2) y 3B’513Ky 3 HOTipILICH-
HSIM PENPOyKTUBHOTO 3/J0POB’SI Ta uepe3 Oe3MeKOBl PU3HKH
[4]. JocTymHICTh SKiCHAX TOCIYT ISl XKIHOK 1 IITEH 3HAYHO
TIOTIPIIMIIACK, IO CIPHYNHSIE HECBOEYACHICTh MEIIIHOT JI0TI0-
MOTH i TTOTipIIeHHs TOKa3HUKIB P3. Came ToMy He3a10BIIbHII
ctan P3 pa3oM i3 HEraTUBHUM BIUTMBOM Ha jeMorpadivHi
TIPOLIECH COLIIaJIbHO-eKOHOMIYHMX YMHHHKIB, HEBUPIIICHOCTI
CKOJIOTIUHHX MPOOJIEM, COLIATbHO-TICUXOJIOTTYHOTO JICKOM-
(opTy NpHU3BENH O CTIMKOrO 3HWKEHHS! HapOJDKYBAHOCTI y
kpaiHi [5]. Jlo cucremu B3a€MOIOB’sI3aHUX YHHHUKIB, [0
BIUIMBAIOTH Ha P3 HaceneHHs B yMOBax INI0OAIi30BaHOTO
CYCITUTBCTBA CITif KITach(iKyBaTh AeMorpadidHi, Mirpariiii,
COIIaTbHO-EKOHOMIYHI, KYJTETYPHO-11€0JIOT 19Hi, KOTOT9HI Ta
BilicbKkoBi [6]. B 2024 porti MiHICTEpCTBO COMIATbHOT IO THKH
VYkpainu po3podmiio Crparerito 1eMorpadiqHOro po3BUTKY
VYkpainu Ha niepion g0 2040 poky. 3rifHo 3 miero Crparerieto,
OJIHMM 13 TOJIOBHHX 3aBJIaHb, SIKI HAJIGXKUTh BHUPIIIUTH IS
TTIBUIICHHS HAPOJKYBAHOCTI B KPaiHi, € CKOPOUCHHS! PiBHS
PEeNpONyKTUBHUX BTpar [4].

Brpary BaritHocTi (BB) BU3Ha9at0Th SIK CIIOHTAHHE TIPH-
ITUHEHHS! BariTHOCTI 10 IOCSITHEHHS XKUTTE30aTHOCTI 10712
[7,8]. IllopiuHo y CBiTI BigOyBaeThcs Maibke 23 MUTbHOHU
BHUIIAJIKIB BTPATH BAriTHOCTI, 1110 CTaHOBHUTH 15-20 % ycix
KJIIHIYHO BUsBJICHHX BaritHocTeH [9,10,11].

HasBHicTh B aHaMHe31 JKIHKM OJHI€T PerpoyKTHBHOL
BTpaTH IPU3BOAUTS JIO OPYLIEHHS PEITPOAYKTUBHOI (PyHK-

i, BIUIMBa€ Ha Mepedir HACTYIHOI BariTHOCTI Ta MOJIOTIB
[12]. docmimkeHHs CBiqUarh, [0 PH3HUK BTPATH BariTHOCTI
cTaHoBUB 16 %, 25 %, 45 % 1 54 % micist OMHOTO — YOTHPHOX
TIOTIePETHIX ITOCIITIOBHAX CIIOHTAaHHUX a0OPTIB BIAIOBITHO
[13,14]. Bapro BpaxoByBarH, 1110 KO)KHY HACTYIIHY Barit-
HICTB ITICJIS IOTICPETHBOT BTPATH JKIHKA CITPUIAMAE K OUTBII
CTPECOBY 4epe3 CTpax MoBTOpeHH: BTpaTH [ 15]. Came Tomy
IHAWBITyaTbHUH TIXI]] 1T 9ac JTiIKyBaHHsI )KiHOK 13 perpo-
JYKTHBHUMH BTpaTaMy B aHaAMHE31, SIKi 9iTKO 3HAIOTh IPH-
YHHY IIEOTO CTaHY, CIIPUATHME OJIIIIEHHIO aKyIIepChKIX
1 IepUHATAIBEHUX HACIiAKIB po3po/mkeHHs. Bimqomo, 1110 pe-
MIPOAYKTUBHHUH CTATyC KIHOK NPSIMO KOPEJTIOE 3 HACIIIKaMU
BaritHocTi [15,16]. JloBeneHo, M0 BiK JKiHKH Ta KiTBKICTH
noniepeaHix BB € BakimBuME (hakTOpamH, 110 BIIMBAIOTh
Ha MoxJTiBi HacTymnHi BB [16,17,18]. Po3pizHaoTh unmano
npuuuH BB, sik-0T reHeTn4Hi aHoMaltil, IMyHHI, eHIOKPHHHI
3aXBOPIOBAHHSL, aHTU(OCOTIITTHIH CHHIPOM, TPOMOOTHYHI
posinamu Ta indekii Tomo. Brim, maiixke 40-50 % Bumnaakis
TIepepUBaHb BaTiTHOCTI B TEPMiHi 710 22 TIDKHIB 3aJIHIIAI0Th-
Cs1 €TIONIOTIUHO He 3po3ymiarmiu [ 19,20].

HayxoBi nocmipkeHHs 3 I1i€l TEeMaTHKHU MiATBEPIKYIOTh
MyJIbTH()AKTOPHICTh CTaHY Ta HEOOXIJHICTh MOCHJICHOT
yBaru JiikapiB J10 )KiHOK i3 jocBinom BB, mepconidikoBaHoro
MIIXOY 10 BEICHHs IXHBOT BariTHOCTI Ta MOJIOTB, a TAKOXK
TTICIIATIONIOTOBOTO CIIOCTEPEKEHHsI. AHTCHATAIbHE CIOCTE-
PEXEHHS 32 TAKMMH JKIHKAMH MOYKE ICTOTHO MOKPAIlyBaTh
repedir BariTHOCTI Ta moJoriB [21]. 3ayBaxmimo, 110, He3a-
JIOXKHO BiJ| eTioJorii MonepeaHix BTpar, CiMeHHUM Tapam
oTpiOHa TOYHA iH(OpMAITis PO iXHI MAHCH Ha HAPOIKECHHS
JUTHHH, 2 TAKOK TM HEOOX1THO 3aIpOIIOHYBATH BiAMOBIIHY
MATPUMKY, 00 3MEHIIUTH TICUXOJIOTTYHUH TSTap, MOB’s-
3aHU 13 0araTtopa3oBUMH BHKHIHIMHU. J[OCTYIHI MeToan
JIKyBaHHS CHIPSIMOBaHI Ha Tiepe10adyBaHi (pakTOpH PU3UKY
BB, xo4a e(peKkTUBHICTh 0araTbOX MEIUYHUX BTPYUYaHb €
cynepewnBoio [ 19]. OTxe, BAXKIMBUM 3aBIAHHSIM CYy4aCHOL
HAyKH € 3I1IICHEHHS KOMIUICKCHUX, MIKKOMIUIEMEHTAPHUX
JociipKeHb y cdepi P3 [6].

MeTta po6otu

OUiHNTH YaCTOTY EKCTPAreHITAILHOI ITATOJIOT i1, 0COOIMBOCTI
aKyIIepPChKO-TTHEKOJIOTTYHOTO aHAMHE3Y Ta Iepediry recrartii
y KIHOK 13 pelpOlyKTHBHOIO BTPAaTOIO B aHAMHE31.
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Tabnuus 1. EkcTpareHiTanbHi 3aXBOpIOBaHHS Y BariTHUX XIiHOK 3 OJHIEI0 PenpOAyKTUBHOK BTPATO B aHaMHE3

3axBoploBaHHs I rpyna, n = 38 Il rpyna, n
e |
3axBoproBaHHS MetaboniyHa kapaiomionaris - - 1 2,70
CepLeBO-CYANHHOT
cucTeMM BapukosHa xsopo6a 8 21,05 5 13,51
linepToHiyHa xBopoba 1 2,63 - -
Mponanc miTpanbHoro knanaHa 1 28,95 8 21,62
ComatoopMHa AMCYHKLis BEreTaTMBHOI HEPBOBOI CUCTEMU 10 26,31 14 37,84
3axBOPIOBAHHS OpraHis XPOHIYHMIN MaHKpeaTnT - - 1 2,70
LLINYHKOBO-KMLLIKOBOTO .
Tpakty XPOHI4HNIA racTpuT - - 2 541
lenatut A 1 2,63 2 5,41
3axBoprOBaHHS XPOHiYHMIA NienoHedpuT 10 26,3 6 16,22
CeYoBUAINbHOI cUcTEMU
XPOHIYHWIA LUCTUT 4 10,53 6 16,22
3axBoproBaHHS [ndby3Ho-TOKCMYHMI 306 | cTyneHs - - 1 2,70
€HOOKPUHHOI crcTemu ; B
AyTOIMyHHWIA TUPEOIANT - - 1 2,70
linoTupeos 3 7,89 2 5,41
OxupiHHa | cTynens 3 7,89 2 5,41

Matepianu i meToaun gocnigxeHHs

Ha 6a3i KomyHansHOTO0 HeKoMepiiiHoro mimgnpuemctsa «Ilo-
sioroBuit OynHOK Ne 9y 3aropi3pkoi MiCbKoT pajiu 3iHCHIIN
JIOCITIKCHHS, JI0 SIKOTO 3aTy9/IIN 75 BariTHUX JKIHOK 3 OJTHIEO
PETIPOTYKTUBHOIO BTPATOlO B aHaMHe31. /1o TpyIy KOHTPOITO
sanyumti 30 jKiHOK 0e3 PenpOayKTHBHHUX BTPAar B aHaMHE3.
JKiHOK, sIKi MaJIi penpo/yKTHBHI BTPATH, NOUTMIN Ha [BI Ipy-
. [lo I (ocHOBHOI) rpymu 3amyuriy 38 BariTHUX, SIKI CTATH
Ha OOJIIK 3 MPHBOJY BariTHOCTI Ta PO3MOYAIH CBOIO y4acTh
y JOCHIKEHHI TICIsl TI0YaTKy MOBHOMACIITAOHOT BIHM Ha
teputopii Ykpainu. o Il rpynu (nopiBrsiHHS) 3amy4nmm 37
XKIHOK, sIKi iepeOyBaiii Ha OOJIKY 3 NMPUBOAY BariTHOCTI J0
1oYaTKy MOBHOMacHITaOHOI BiliHU. Kputepil 3aiydeHHs 10
OCHOBHOI TPYIIH Ta MOPIBHSHHS — OJHOILIITHA BariTHICTS,
HAasIBHICTb OJIHIET PENPOYKTUBHOI BTPaTH y TEpMiHi 10 22
THOKHIB BariTHOCTI B aHaMHe3i, MiiucaHa iHhOopMOBaHa Ha
3roja IiHKM OpartH y4acTh y nociijpkeHHi. Kpurepii Bu-
KJTIOUEHHSI BariTHHX 13 IOCIIJDKEHHS — JiarHOCTOBaHA TSHKKA
CYIyTHSI CKCTparcHiTa bHa MaToJIOTis, BiIMOBA BiJI y4acTi.
[NouaTkoM yyacTi B IOCITIKCHH] BBAXKAJIH Yac B3SITTS BariTHOI
Ha OOJIK y JKIHOYiH KOHCYITBTAIIl. Y BCIX MAIIEHTOK BUBYMIIA
JlaHl aHamMHe3y. BeieHHst BariTHOCTI Ta PO3POIKEHHS KIHOK
3AIHCHIIIN BIJITOBITHO 710 YMHHKX Haka3iB MO3 Ykpainu.

Cepenniii Bik xiHOK | rpynu cranosuB 30,10 + 5,86 poky,
IT — 28,80 + 6,07 poky, kKoHTpoIbHOT — 26,50 + 4,95 poky.
3Ha4ymoi pi3HULI 32 Npo(eCcitHUM CTaTyCOM HE BUSIBIICHO.
3ayBakuMo, 1m0 17 (44,7 %) BariTHUX MaJy CTaTyc BHyTpilll-
HBO IIEPEMIILIEHOT 0CO0H.

JocmimKkeHHs BIAMOBITa€ Cy9acHHMM BHMOTaM IIOJIO
JIOTPUMaHHSI MOPaJIbHO-ETHYHUX HOPM 3a IpaBHJIaMU
ICH / GCP, I'enbcincekiii aexnapanii (1964 poky), Konde-
penuii Pagu €Bponu npo npasa JIIOIMHY 1 GloMeUINHY, a
TAKOXX YNHHUM 3aKOHOJIABYNM aKTaM YKpaiHH.

BapianiliHo-cTaTHCTHYHE ONPAIIOBAHHS PE3yJbTaTiB
3IHCHAIN, BUKOPHICTABIIH IporpaMy Statistica for Windows
13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J).

Pe3ynbraTtu

CepenHill TOKa3HUK TEPMiHY BariTHOCTI, 3 SKUM >KIHKH
cranu Ha o0mik, y | rpyni cranoBuB 9,21 + 2,64 TiKHS, y
I1-10,73 £ 3,00, y xoHTposeHii — 10,97 £ 4,85 TkHs. 3a
KUTBKICTIO Bi3WTIB JKiHOK JIO JIIKapiB KIHOYO! KOHCYIIBTAIIIi
HE BUSIBIJIM CTAaTHCTUYHO JIOCTOBIPHOI PI3HUITI.

[TpoananizyBaBImM 0COOIUBOCTI COMaTHYHOTO aHAMHE3Y
BariTHHUX 3 OJTHIEIO PEIIPOAYKTUBHOIO BTPATOIO B aHAMHE3I,
BCTaHOBWJIH, IO MTPOBITHIMH Oy 3aXBOPIOBAHHS CepIie-
BO-CYIMHHOI Ta CEYOBHIUILHOI CUCTEM (mabi. 1).

Cepen XiHOK KOHTpoJbHOI rpynu jmmre 10,0 % manu
eKCTpareHITaabHY MATOJIOTI0: y TBOX *KIHOK JIIarHOCTOBAHO
MEITMKaMEHTO3HY aJIeprio, B OHI€T — MiOITiIO JIETKOTO CTyTIe-
Hs1. XBOpOOU OKa BUSIBJICHI i Y JKIHOK 13 PEIPOyKTHBHIUMH
BTparamu B aHamHesi: y I rpymi — 18,4 % Bunankis, y 11 —
24,3 %. MennkaMeHTO3HY ajnepriro mamu 5,3 % xinok I ta
10,8 % Barithux i3 Il rpynu.

3ayBa)XHMO, M0 aKyIIEPChKO-TIHEKOJIOTIYHUN aHAMHE3
KIHOK y TpyTax IOCIHiDKCHHS ICTOTHO Binmpi3HsABCA. Tak,
BCTaHOBWJIM 3HAYHE MEPEeBayKaHHA B aHaMHe31 KiHoK | ta 11
TPy 3aXBOPIOBaHb PENPOAYKTHBHOI CHCTEMH ITOPIBHSHO 3
BariTHUMH KOHTPOJILHOI TPYIIH (1maban. 2).

YV pesynbTari MOpiBHAIBHOTO aHANI3y Tepediry recrariii B
JKIHOK OCHOBHOI I'PYIIH Ta IPYIHU MOPIBHSIHHS BCTAHOBUIIH
BHCOKY YaCTOTY HEBHHOILIYBAaHHS BariTHOCTI (mabi. 3).
Haii0unpIia yacTka rocmitaiizamiii BariTHHX i3 PEerpomyK-
THUBHHMH BTPaTaMM B aHAMHE31 CIIPUYMHEHAa CUMIITOMaMHU
HEBUHOIITYBaHHs B TepMiHi 10 12 TiokHiB (28,95 % Bunaaxis
y I rpymi, 43,20 % —y 11, 6,67 % — y KOHTPOJIbHIi), a TAKOX
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Tabnuus 2. XapaktepucTuka riHeKonoriYHoro aHamMHe3sy B rpynax fOCTKeHHs!

abe. % abe. %
donikynsipHa Kicta ieqH1Ka 1 2,63 6 16,22 - -
EHpomertpioigHa kicta siedHuka 1 2,63 1 2,70 - -
[MopyLLeHHs MeHCTpyarbHOro LKy 5 13,16 1 2,70 - -
Jlenomioma matku 1 2,63 4 10,81 - -
AneHomios 3 7,89 1 2,70 - -
BakTepianbHui BariHo3 7 18,42 4 10,81 - -
KaHamgosHuid konbnit 12 31,58 16 43,24 - -
EkTonis witkn matkm 2 5,26 7 18,92 1 888
[lvcnnasis Wuiikn MaTky Nerkoro CTyneHs 1 2,63 - - - -
®ibpoageHoMa MOrIO4HOI 3arnosu - - 2 5,41 1 8138

Tabnuus 3. YcknagHeHHst BariTHOCTI Y XIHOK i3 rpyn AOCTIMKEHHS

3axBoproBaHHsA I rpyna, n = 38 Il rpyna, n = 37 KoHTponbHa rpyna, n = 30
3arposa abopty B TepMiHi 4o 12 TUXHIB 1 28,95 16 43,20 2 6,67
3arposa abopTty B TepMiHi 12-22 TWxHi 13 34,20 1 29,73 4 13,33
3arposa nepeayacHux nomnoris y TepMiHi 23-30 TvxHIB 4 10,53 8 21,62 3 10,00
3arpo3a nepegyacHux nonoris y TepmiHi 31-37 TuxHiB 10 26,32 2 5,41 ) 16,67
lecTauiitHi Habpsiku 8 21,05 13 35,14 6 20
BnioBoTa BariTHIX 2 5,26 4 10,81 2 6,67
AHemis BariTHIX 20 52,63 25 75,68 16 53,33
BescumnTomHa GakTepiypis 5) 13,16 2 5,41 - -
ecTauiiiHa rinepreHasis 3 7,89 3 8,11 2 6,67
Mpeeknamncisi cepegHbOro CTyNeHs B 7,89 2 5,41 2 6,67
ecTauinHui nienoHeput 2 5,26 - - - -

B TepMmiHi 12-22 tuxkHi (34,20 % —y I rpymi, 29,73 % —y 11,
13,33 % — y KoHTpOIBHIi). [l0oBOII YacTUM yCKIIaJHEHHAM
Y JKIHOK 3 yCIX TpyII IOCII/PKeHHs OyJia aHeMist ITiJ1 Jyac Ba-
ritHOCTI, o ycknagamta 60,00 % BariTHOCTEH y KIHOK i3
PETIPOMYKTUBHUMY BTpaTamMu B aHaMHe3i Ta 53,33 % BaritHo-
cTeil y KOHTPOIIBHIH rpyIi o0cTexeHuX. [ocTpi pecniparopHi
3aXBOPIOBAHHS POTATOM BariTHOCTI MasH 26,32 % sxiHoK I
rpynu, 51,35 % —11, 26,67 % BariTHUX KOHTPOJIBHOI IPYIIH.
Barinampsi iH(ekmii (0akTepiaabHUI BariHO3, KAHAUIO03HUAN
KOJIBITIT, TPUXOMOHAIHUH KOJIBITIT) YCKJIAIHWIN Mepedir
52,6 % BaritHOCTEH XiHOK i3 I Tpymn, 56,8 % — II rpymmy,
30,0 % BariTHOCTE# KiHOK 13 KOHTPOJIBHOI IPYIIH.
T'emonrHAMIYHI TOPYIIIEHHS B CHCTEMI «MaTH — IDTAICH-
Ta — I, 32 pe3ysibTaTaMu JOTIEPOMETPii, 110 3/ilicHeHa
TTiT 9ac aHTeHATaJIBHOTO JOCHTiKeHH, BusABIeH] y 21,30 %
BariTHUX 13 PENPOTYKTHBHOIO BTPATOIO B aHamHe3l, 3,33 %
KIHOK KOHTPOJILHOI IPyNu. 3a JaHUMH YJIbTPa3ByKOBOTO
JIOCITIJKEHHSI, MAJIOBOJIS 1IarHOCTOBAHO Yy BariTHUX I rpy-

mu (13,1 %). 3Ha4y10i pi3HULI MK TPyNaMH 3a 4acTOTOIO
BUSIBIICHHSI 0aratoBojis He BusiBieHO. KpiM Toro, 3adik-
COBAaHO J[Ba BUITQAKH 3aTPUMKH POCTY IDIONA Y JKIiHOK, SIKi
MaJIi PEeNpOIyKTUBHY BTpaTy B aHamHe31. CTpyKTypHi 3MiHI
TUTALICHTH, 33 IAHUMH YJIBTPa3ByKOBOTO fociikeHHs, y 11 ta
1l TpumMecTpax 3Ha4HO nepeBakaiu y BaritHux i3 [ ta Il rpyn
(52,60 % Ta 59,50 % BiAMOBIXHO) IOPIBHSIHO 3 TIOKA3HUKOM
00CTEKEHHX 13 KOHTPOJIBHOI rpymH (26,67 %) (mabn. 3).

O6roBopeHHs

VY pesynbrari aHamily JaHUX BCTAHOBHJIM BHCOKY 4acTOTY
BUHHUKHCHHS YCKIIQJIHEHb Iepediry recrarii y BariTHHX
XKIHOK, SIKI MaJli B aHAMHE31 OJTHY PENPOIYKTHBHY BTpATYy.
Lleit KOHTHHTEHT )KIHOK Ma€ TAKOJK BHCOKY YaCTOTY €KCTpa-
TeHITaIBHOT Ta TTHEKOJIOTTYHOI CYITyTHBOI ITaTONOTII.

Ha mincraBi yx TaHUX MPUITYCTHITH ICHYBAHHS 3B SI3KY MK
HAsIBHICTIO B )KIHOK OJTHI€T PENPOIyKTUBHOI BTpaTH B aHaMHE31
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Ta yCKIaTHEHHSAMH IIiJI 9ac HACTYIHOI BariTHOCTI. OTXKe,
HEoOXiTHO ONTHMIi3yBaTH TAKTUKY BEICHHS TAKUX BATiTHUX.

BucHoBku

1. XKiHKM 3 OHI€I0 PETIPOTYKTUBHOIO BTPATOIO B aHAMHE31
MalOTh BUCOKY 9aCTOTY €KCTpareHiTaIbHOI NMaTojorii, i 3a-
XBOPIOBaHHSM CEPIIEBO-CYIMHHOI Ta CEYOBUIUTLHOT CHCTEM
HaJIe)arh TMPOBIIHI MicCIIs.

2. BupumBim 0cob1MBOCTI mepediry recrartii )KiHOK, sKi
MaJd OHY PENpPOAYKTHBHY BTPATy, BCTAHOBIUIU BHUCOKY
4acTOTYy aHeMIi il Yac BariTHOCTI Ta HEBUHOIIYBAHHS 1 B
PaHHBOMY, 1 TII3HEOMY TEPMiHi.

3. Onrumi3artist TAKTHKH BeJIEHHS )KiHOK 3 OJTHIEIO PETpo-
JIyKTHBHOIO BTPATOO B aHAMHE31 Ha MMPETPaBiJapHOMY eTarti
Ta IiJ] 9ac BariTHOCTI Mae OyTH MEpIIOUEPTrOBUM 3aXO0I0M,
110 CTIPUATHME 3HIDKEHHIO 9aCTOTH aKyIIEPCHKUX 1 TeprUHa-
TaJbHUX YCKJIAJHCHb.

IepcnexTuBH moaAbLIIMX Ao0cTiKeHb. [Ipobaema perpo-
JIYKTUBHUX BTpar MOTpedye MOAAIBIINX AOCTIKEHD IS
3ano0iraHHs Ta/ad0 MiHIMI3aIl aKyIIepChbKUX Ta MEepUHa-
TaJbHUX YCKJIAJHCHb.

®diHaHCyBaHHSA

JlocnimkeHHs BUKOHAHO B paMKax HayKOBO-AOCHIAHOI poboTy
kacbeapu akyLwepcTsa i riHekonorii 3anopi3bKoro AepxaBHOTO MEANKO-
hapmMaLieBTUYHOTO YHIBEPCUTETY.
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OpwriHanbHi gocnigxeHHs “ Original research

Bu3HayeHHs Ta aHani3 ekcnpecii rexis, Wo 6epyTb y4acTb
y MeTaboni3mi rnoKo3un, 3a YMOB PO3BUTKY €KCMepuMeHTanbHOro
AiabeTy aekcameTa3oHOBOro Tuny (LYKpoBOro aiabety 2 tuny)

T. B. IaHeHko@*AF A, B. BuHokypoa(28CP

3anopisbkuil AepxaBHUI MeayKo-hapMaLeBTUYHUI yHIBEpCUTET, YkpaiHa

A — KOHUenUiA Ta AnsaitH gocnimkeHHs; B — 36ip aanux; C — ananis Ta inTepnpeTauis gannx; D — HanucanHhs cT1aTTi; E — peparysanHs cTarTi;
F — octaTouHe 3aTBepmKeHHS CTaTTi

LlykpoBuin fiabeT 2 Tvny € OAHWUM i3 HAWMOLUMPEHILLMX | HANCKNAZHILLMX XPOHIYHMX 3aXBOPIOBaHb, L0 cTano rmobansHow npobnemoto
0XOpOHU 3a0poB’s. Llykposun giabet 2 tuny ctaHoBUTb 6nmabko 90-95 % ycix Bunaakie giabeTy i 3HA4YHO BMMMBAE Ha SKICTb XUTTH
nauieHTiB Yepe3 pO3BUTOK YUCTIEHHWX YCKIaAHEHD, SK-OT CEPLIEBO-CYAVNHHUX 3aXBOPIOBAHb, XPOHIYHOI HUPKOBOI HEAOCTATHOCTi, PETUHO-
natii, Herponarii. Mig Yac gocnimkeHs y ranysi fiabeTonorii 0cobnMBWIA HayKOBWIA IHTEPEC BUKIMKAE BUBYEHHS FTEHETUYHUX MEXaHI3MiB
natoreHesy diabety 2 tuny. Lle gae amory po3pobnsTti HOBI Nigxoam 4o NOro AiarHOCTWKK Ta NikyBaHHS. IHAmBIAyanisauis nabopaTopHoi
ZiarHOCTWKY Ta JiKyBaHHS, LLO BPAXOBY€E rEHETUYHI, METAOOMIYHI Ta KMiHIYHI XapaKTEPUCTUKM KOXXHOTO NaLieHTa, € KMoYOBUM HanpsiMoOM
Yy NOKpaLLeHHi epeKTUBHOCTI NikyBaHHs iabeTy 2 Tvny.

LlykpoBuin fiabeT 2 TMNy — cknagHe nonireHHe 3axXBOPIOBaHHS, LLIO BUHUKAE Nif BMIIMBOM | FEHETUYHMX, i 30BHILLHIX chakTopiB. Lium 3ymoB-
NeHa AOLUINbHICTb KOMNAEKCHOrO Niaxody A0 AiarHOCTMKM, NikyBaHHS Ta NPOdinakTMky LbOoro 3axBoptoBaHHS. bepyuun 0o yBaru nocTinHe
30iNbLUEHHS MOLUMPEHOCTI LyKPOBOTO AiabeTy 2 Tny, akTyanbHICTb HayKOBWX AOCHIDKeHb 3 LbOro NTaHHs 6e33anepeyHa. Po3pobneHHs
HOBUX (hapMakonori4Hux 3acobiB, yAOCKOHaNEHHs cTpaTerii nabopaTopHoi AiarHOCTUKM 1 iHAvBILyaniaaLis nikyBaHHs — KIOYOBI HAaNpsAMy
Ans nofgonaxHs npobnemu Aiabety 2 Tuny Ta NORINLEHHs SKOCTI XUTTS NaLieHTIB.

MeTa po6oTu — BU3HaYeHHs! i aHani3 naHeni reHis, Wo 6epyTb y4acTb y MeTabomi3Mi [MoKo3K, 3@ YMOB PO3BUTKY €KCNEPUMEHTANBHOMO
LlykpoBoro giabety 2 Tuny.

Marepianu i MeToau. AHani3 ekcrpecii renis, Wwo 6epyTb yyacTb y MeTaboniami rmoko3u, 3aiNCHUIM 3a JONOMOro MeToay noniMepasHol
naHutoroBoi peakuii (MJ1P) 3i 3BopoTHOK TpaHcKpunLiel B pexumi peansbHoro Yacy CFX-96 Touch™ (Bio-Rad, CLUA) 3a gonomoroto
Habopy RT2Profiler™ PCR Array Rat Diabetes (QIAGEN, HimeuunHa).

Pesynkratu. 3a pesynsratamu MNJIP gocnigkeHHs, akTUBHICTb reHis, Wo 6epyTb yyacTb y MeTaboniami rmtoko3u, noginunu Tak: Gépc,
Gpd1—reHun 3 BUCOKO eKCMPECiero MOPIBHSAHO 3 KOHTPOSLHO rpyrnoto TBapuH; Ace, Acly, Foxg1, Foxp3, Gegr, Gek, Gsk3b, Hmox1, Pygl,
Snap23, Snap25 — reHmn 3 HU3bKOK EKCTIPECiEtd MOPIBHAHO 3 kKoHTponeMm; Cebpa, Dpp4, Sell — reHn, B SkvX HE BUSIBNIEHO 3MiH Y 3paskax
LLIOA0 KOHTPOMbBHOI rpynu TBapUH; ekcnpecito reHis Ccr2, Fbp1, Gecg He BUSIBNEHO.

BucHoBku. Po3BMTOK AiekcaMeTa3oHoBOro fiabeTy 2 Tuny goctoipHo (AACT <30) nigsuLLye ekcrnpecito reHiB Gpd1y 8 pasis, G6pc — BaBivi
MOPIBHAHO 3 KOHTPOILHOKO rPYMoto TBapuH. Mpu po3BMTKY AekcameTa3oHoBoro Aiabety 2 tuny BiporiaHo (AACT <30) HM3bKy eKcnpeciio
manu reHn Gsk3b ta Hmox1 — B 17 pasis; Pygl — B 11; Foxg1 B 7; Gck — B 6; Ace Ta Foxp3 — B 4 pasu; Acly — BTpudi; Gegr, Snap23,
Snhap25 — BABIvi LWOJ0 KOHTPONbLHOI rpynu TBapuH. Excnpecito renis Cer2, Fbp1, Geg npy po3BUTKY AeKCaMeTa3oHOBOrO fAiabety 2 Tuny
He BUSIBMEHO.

KntouoBi cnoBa: nigwnyHkoBa 3anosa, LykpoBui aiabert, reHu, iHCyniH, iHCYniHOPe3NCTEHTHICTb, nabopaTopHa AiarHocTuka.
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Determination and analysis of gene expression involved in glucose metabolism under the conditions of the development of
experimental diabetes of dexamethasone type (type 2 diabetes)

T. V. Ivanenko, A. V. Vynokurova

Type 2 diabetes is one of the most common and serious chronic diseases today, which has become a global health care problem. Type
2 diabetes accounts for about 90-95 % of all cases of diabetes and significantly affects patients’ quality life due to the development of
numerous complications, such as cardiovascular diseases, chronic renal failure, retinopathy, neuropathy. Modern research in the field of
diabetology pays considerable attention to the understanding of the genetic mechanisms of the pathogenesis of type 2 diabetes, which
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makes it possible to develop new approaches to its diagnosis and treatment. Individualization of laboratory diagnostics and treatment,
which considers the genetic, metabolic and clinical characteristics of each patient, is a key direction in improving the effectiveness of the
treatment of type 2 diabetes. Type 2 diabetes is a complex polygenic disease, that develops under the influence of both genetic and external
factors, which requires an integrated approach to its diagnosis, treatment and prevention. Taking into account the constant increase in the
prevalence of this disease, the relevance of scientific research in this area is beyond doubt. The development of new pharmacological
agents, improvement of laboratory diagnostic strategies and individualization of treatment are key directions for overcoming the problem
of type 2 diabetes and improving the quality of life of patients.

The aim of the work: identification and analysis of genes panel, involved in glucose metabolism under the conditions of the development
of experimental type 2 diabetes.

Materials and methods. Analysis of the gene expression, involved in glucose metabolism was performed using the real-time reverse
transcription polymerase chain reaction method CFX-96 Touch™ (Bio-Rad, USA) using the RT2Profiler™ PCR Array Rat Diabetes kit
(QIAGEN, Germany).

Results. Based on the results of the PCR study, the activity of the studied genes involved in glucose metabolism can be divided as fol-
lows: G6pc, Gpd1 — genes with high expression compared to the control group of animals; Ace, Acly, Foxg1, Foxp3, Gegr, Gek, Gsk3b,
Hmox1, Pygl, Snap23, Snap25 — genes with low expression compared to the control group of animals; Cebpa, Dpp4, Sell — genes in
which no changes were detected in the samples in relation to the control group of animals; Ccr2, Fbp1, Gecg — genes, whose expression
was not detected.

Conclusions. The development of dexamethasone type 2 diabetes significantly (where AACt <30) increases the expression of Gpd1 genes
by 8 times and G6pc by 2 times compared to the control group of animals. During the development of type 2 dexamethasone diabetes,
significantly (where AACt <30) the Gsk3b and Hmox1 genes had a 17-fold low expression; Pygl at 11; Foxg1in 7; Gek in 6; Ace and Foxp3
in 4; Acly in 3; Gegr, Snap23, Snap25 in 2 times compared to the control group of animals. The expression of Ccr2, Fbp1, Gcg genes

during the development of type 2 dexamethasone diabetes was not detected.

Keywords: pancreas, diabetes, genes, insulin, insulin resistance, laboratory diagnosis.
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[yxpoBuii miaGet 2 THITy € OMHUM i3 HAUTIOIIMPEHIIINX 1 Hak-
CKJTaTHIIITNX XPOHIYHIX 3aXBOPIOBAHB, ITI0 CTaJIO III00aTEHOI0
po0IIeMOr0 OXOpOHU 3110poB’s. Llykposuit miaber 2 Tuiry
CTaHOBUTH O113bK0 90-95 % ycix BUNaIKiB 1iabeTy i 3HaUHO
BIUTMBAE Ha SIKICTh )KUTTS MAI[IEHTIB Yepe3 PO3BUTOK YHCIICH-
HHX YCKIIaJHEeHb, SIK-OT CEPLEBO-CYIHHHUX 3aXBOPIOBAHb,
XPOHIYHOT HUPKOBOI HEIOCTATHOCTI, PETUHOIIATIT, HeWpOIIaTii,
10 MOYKE TIPU3BOIUTH JIO aMITyTaIlii KiHIIBOK [1,2].

['moGaspHi emniieMioNoriyHi AaHi CBi4aTh Npo MoCTiiHe
3pOCTaHHS 3aXBOPIOBAHOCTI HA I[yKPOBHUH niaber 2 THITy B
ychoMy cBiTi. 3a manumu MixkHapoaHoi denepartii miadery
(IDF), y 2021 pomi maitke 537 MinbHOHIB IOPOCIHX Y CBITI
Mau niadet, 10 2045 poky 1ieil MoKa3HUK, 3a POrHO3aMHU,
Moxe carayTu 783 mimsiioniB [3]. Kpim toro, miaber 2
THUITy YacTO CYIPOBOMKYETHCS IHIIUMH METa0OIIYHHMU
TIOPYIICHHSIMH: OXKUPIHHSM, apTepiaIbHOIO TIEPTEH3IEI0 Ta
JIACIIIITIJIEMIEI0, — 1110 Pa30M YTBOPIOIOTh TaK 3BaHUH MeTabo-
JIYHUI CHHAPOM 1 3HAYHO ITiIBUIIYIOTh PH3UKH BHHUKHEHHS
CepIIeBO-CYyTMHHNX MATONOTiH, 30KpeMa iH(papKTy Miokapaa
abo iHcynsTy [4].

OnHa 3 MpOBIJHUX TPUYMH 3POCTAHHS 3aXBOPIOBAHOCTI
Ha miaber 2 TUIy — 3MiHa Cy4acHOTO CIOCOOY YKHUTTS: Ma-
JOPYXJIMBHHA CIOCIO JKATTSA, CHOKUBAHHSA KaJOPiHHOT TKi
3 BHCOKHM BMICTOM BYIJICBOIIB 1 )KUPIB, IO CIPUYHHSIOTH
iIBUIIICHHS TOKA3HUKIB OXHUPiHHA B HaceseHHs. Came
OXKHPIHHS € TOJIOBHUM (PAKTOPOM PHU3HKY PO3BUTKY AiabeTy
2 TUTTY, OCKUTBKH BOHO CIIPUYMHSIE iHCYIIIHOPE3UCTEHTHICTB,
sKa TePEIIKOKAE e(DeKTHBHOMY BHKOPHCTAHHIO TIIFOKO3H
KJIiTHHAMH opraHizmy [5]. KpiM Toro, BaximBy poib y po3-
BUTKY Jlia0eTy BiflirpatoTh reHeTH4Hi (haxropu. JlociimpKeHHs
MI0Ka3ajy, 10 HAsBHICTH NEBHUX I'€HETUYHUX BapiaHTIB
MO>Ke 30UTBIITITH IMOBIPHICTD PO3BUTKY Mia0eTy 2 THITY, IO
MIATBEPKYE MOJIITeHHY IPUPOLY IIbOTO 3aXBOPIOBAHHS [6].

V cydacHHX TOCHTIHKEHHSX Y Taly3i 11abeToorii Ynmano
YBard MpUAUIIOTE BUBYCHHIO TCHETHYHIX MEXaHI3MiB IaTo-
reHe3y niadery 2 tumy. Lli maHi copustuMyTh po3pOOICHHIO
HOBHX ITiJXOJIB J0 HOTO MIarHOCTHKY Ta JIIKyBaHHS. [HH-
Bityauizaiisi JabOpaTOpHOi TIarHOCTUKH Ta JIIKYyBaHHSI, 1110
BpaxOBY€ T€HETUYH1, META0O0JTIuH1 Ta KITIHIYHI XapaKTepUCTH-
K{ KOYKHOTO TAITIE€HTA, € KITFOYOBUM HAIPSMOM Y TTOKPAIICHH]
e(eKTUBHOCTI JTIKyBaHHS IyKPOBOTO Tia0deTy 2 THITY.

OTxe, IyKpoBHii niabeT 2 Ty — CKJIaJHe MONIreHHe
3aXBOPIOBAHHS, 110 BUHUKAE il BIUIMBOM 1 T€HETUYHHUX,
1 30BHImMHIX ¢akTopiB. [{[uM 3yMOBIEHa MOMiNBbHICTH
KOMILJIEKCHOTO TiIXOIY 10 JiarHOCTHKH, JIIKYBaHHS Ta
npoQiMakTHKU [[LOTO 3aXBOPIOBAaHHS. bepyuu 10 yBaru
MOCTIiHE 301IbIICHHS MOMIMPEHOCTI IyKPOBOTO AiadeTy
2 TUITY, aKTYaJIbHICTh HAYKOBHX JIOCJIIIKEHb 3 [[LOTO [TMTaH-
Ha 6e33anepedyna. Po3poOieHHs HOBUX (hapMaKoIOTIuHUX
3ac00iB, yITOCKOHAJICHHS CTpaTeTii TabopaTopHOi iarHoc-
TUKU W 1HAWBITyai3alist JIKyBaHHS — KIIFOYOBI HAIPSIMHU
JUTS TIOTOJIAaHHS TIPpoOIeMu ia0eTy 2 TUITY Ta MOIIICHHS
SIKOCTI YKHTTS MAI[IEHTIB.

MeTa po6otu

BusnaueHns i aHasi3 maHeni reHiB, o 6epyTh y4acTh y Me-
TabOJIi3Mi TITFOKO3H, 32 YMOB PO3BUTKY EKCIICPUMEHTATEHOTO
IyKpOBOTO J1iabeTy 2 THILY.

Marepianu i MeTogu gocnipkeHHA

Hocnimkenns 3aidicamy Ha 10 OUtux urypax JiiHii Bicrap,
SIKUX MOAUTAIIN Ha 2 Tpynu 1o 5 TBapuH y koxkHii. lypwu 1
TPyIH — KOHTPOJBHI (iHTakTHA rpymna). TBapuHam 2 rpymnm
eKCIICPHUMEHTAIBHUH LYKPOBUI giabeT 2 THITy MOICIOBa-
T 32 cXeMoro: 18-micsuHMM IypaM-camisM JiiHii Wistar
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Tabnmua 1. AKTUBHICTb ekcripecii reHis, Lo BepyTb y4acTb y MeTaboniami K03 LLOAO NOKA3HWKIB IHTAKTHUX LLYpIB

['eHu 3 BUCOKOIO eKcnpeciero

MOPIBHSAIHO 3 KOHTPONBLHOK
rpynoto TBapuH, ae AACT <30

['eHU 3 HU3bKOKO eKCNpecieto NOPIBHAHO
3 KOHTPONbHOIO rpynoto TBapuH, ae AACT <30

['eHun, B AIKNX He BUABNEHO 3MiH
Yy 3pa3kax LWWoA0 KOHTPOJNLHOI
rpynv TBapuH

T'eHn, ekcnpecito AKMX
He BUSAIBUIU

Gpd1 -y 8,03 pa3a;
G6pc -y 2,08 pasa

Gsk3b -y 16,97 pasa; Hmox1 -y 17,66 pasa;
Pygl — 8 11,03 pasa; Ace —y 4,42 pasa; Acly -y 3,55

Cebpa, Dpp4, Sell Ccr2, Fbp1, Geg

pa3sa; Foxg1 -8 7,1 pa3a; Foxp3 - B 4,19 pa3a;

Gegr-y 2,43 pasa; Gek — B 6,3 pasa;

Snap23 -y 2,22 pasa; Snap25 -y 2,53 pasa

mpotsroM 30 THIB O 3aTalbHOTO palioHy momaBaid 5 %
BiJl XapuoBOi MacH TiIpOTeHI30BaHi POCIHHHI KUPH, Yepe3
JICHb MATHY BOXy 3aMiHroBamu Ha 20 % BOmHWH po3dnH
(b pyKTO31; MapanenbHo 31 3MiHOKO Xap4doBOTO palliony 3 1 10
7 ta 3 24 no 30 mHS iM MiIIIKIPHO BBOIWIIN JIEKCAMETa30H
y 1mo3i 0,125 mr/kr.

Jnst unctoTH fociiay Ta 1adopaTopHOTo MiATBEPIHKEHHS
PO3BHUTKY €KCIIEPUMEHTAIIBHOTO ITyKPOBOTO AiabeTy y IypiB
JIpyTOi rpymHy uepes 2 THKHI iciist BBeleHHst Ha 30 IeHb Jek-
caMeTa3oHy B yCiX eKCIIEPUMEHTAIbHIX TBAPHH BUIHAUMIIH
KOHIICHTPAILi0 TIIFOKO3U B KPOBI 32 J0IIOMOT'0I0 TIIFOKOMETpa
Gluco Card-II (SInoHis).

[Ticnst nexamitarlii eKCIepUMEHTAILHUX TBAPHH Mif TiO-
MIEHTAJIOBMM Hapko30oM (50 MI/Kr) mpOBOMIIIN 3a0ip KPOBI
(s 610XIMIYHOTO BU3HAYCHHS 1HCYIIIHY) T i IIITYHKOBOT
3aJ103H, Ky (ikcyBanu B po3unHi byena (20 romun) Ta micins
CTaHAAPTHOI TiCTOIIOTIYHOT 00pOOKH 3aIMBaITH B TAPAILIACT
(Mk Cormick, CIIIA).

Jnst aHamizy ekcripecii TeHiB BUKOPHUCTAIN METO]I ITOTiMe-
pazHoi nanirorosoi peakiii ([TJIP) 31 3BOpoTHOO TpaHCKpHTI-
1iero B pexxnmi peansHoro yacy CFX-96 Touch™ (Bio-Rad,
CILIA) 3a nonomororo Habopy RT? Profiler™ PCR Array Rat
Diabetes (QIAGEN, Himewunna). O6’eKT 10CITiPKEHHS B €KC-
TIEpUMEHTAJIEHNX TBAPHH — ITiJILTYHKOBA 3aJ1032, a TAKOK TeHU
3 BUCOKOIO €KCIIPECIEI0 MOPIBHSHO 3 KOHTPOJIBHOIO TPYIIO0
TBAPUH, T€HH 3 HU3bKOIO EKCITPECIEI0 TIOPIBHSHO 3 KOHTPOJIEM,
T'€HH, B SKUX HE BHSBICHO JIOCTOBIPHHX 3MiH 3pa3sKiB MO0
KOHTPOJILHOT IPYIIH, TA T€HH, EKCIIPECIIO SIKMX HE BUSBIJIU.

Craructuynuil avaniz nanux I1JIP 3xpificHunu 3a no-
momoroxo nporpamuoro 3abesmneuennss PCR GeneGlobe
(QIAGEN, Himewunna) 3 BukopuctanasiM AACT metony [7].

Pesynbratu

3a pesynmeraramu [1JIP-mocmimkeHHs, aKkTUBHICTD TEHIB,
o 6epyTh ydacTh y MeTaboi3Mi TITFOKO3H, TIOAUTHIN TaK:
TeHH 3 BHCOKOIO EKCIIPECI€I0 MOPIBHSHO 3 KOHTPOIHHOIO
rpymoto TBapuH, Ae AACT <30; TeHH 3 HU3EKOIO EKCIIPECIEI0
TTOPIBHSAHO 3 KOHTPOJIBHOIO TPyIoio TBapuH, 1e AACT <30;
T€HH, B SIKMX HE BHSBJICHO JOCTOBIPHHX 3MiH 3pa3KiB 100
KOHTPOJIBHOI T'PYIH; T€HH, EKCIIPECII0 SKUX HE BUSBUIN
(mabn. 1).

O6roBopeHHs

VY mMeraboni3Mi TII0Ko3M OepyTh y4acTh Oarato reHiB, IO
KOZIYIOTh OUIKM M ()epMEHTH, sIKi PEryioloTh Pi3HI eTarnu
LLOTO TIPOLIECY — Bijl HONIMHAHHS DIIIOKO3H KJIITHHAMH Ta

1 po3meruieHHs A BUPOOIEeHHS eHeprii 1o 30epiraHas
TJTFOKO3H SIK TJIIKOTCHY.

HaBoamuMo KigbKa KJIFOYOBHX I'€HIB, III0 MAIOTh BayKJIMBE
3HAUCHHS Y MeTaboJIi3Mi TIIOKO3M Ta BKIIFOYCHI JI0 JOCIHi-
JOKEHHSI, o 3miicHmn: Gpdl; G6pc — TeHH 3 BHCOKOIO
EKCITPECI€I0 MOPIBHAHO 3 KOHTPOJIBHOIO TPYIOI0 TBAPHUH;
Ace, Acly, Foxgl, Foxp3, Gegr, Gek, Gsk3b, Hmox1, Pygl,
Snap23, Snap25 — reny 3 HU3BKOIO EKCIPECIEI0 MTOPIBHSIHO
3 KOHTPOJIBHOIO Tpytioto TBapuH; Cebpa, Dpp4, Sell — renn,
y SIKMX HE BUSBICHO 3MiH y 3pa3Kax II0A0 KOHTPOJBHOT
rpynu tBapuH; Ccr2, Fbpl, Gcg — TeHH, eKCIPECiio KOTPUX
HE BUSIBUJIN.

JleranpHOTO aHaNi3y MOTPEOYIOTh TEHH, SIKI MTOKa3aln
BHCOKY ekcmpecieto. ['en Gpdl komye GepMeHT Tiine-
pou-3-¢occar rerinporenasy 1, IKUH € KIFOYOBUM KOMITO-
HEHTOM LIIIXy OOMiHYy Diilepoiy Ta 3a0e3redye 3B’sI30K
MDK TIIKOJTI30M 1 JITTHUM METa0oJIi3MOM 4Yepe3 HIyHT IJTi-
nepoi-3-docdary. 38’5130K IIbOTO TeHA 3 METa00ITi3MOM [ITFO-
KO3M M0JIATae y Tomy, 1o Gpdl Bifirpae poib y miaATpUMIL
cribBigHomeHHss NADH/NAD™ y 1iuro3051i, 10 € KpUTUYIHO
BKIJIMBUM JUTs ITPOLIECiB TTiKoi3y. KpiM Toro, et pepment
B3A€EMOII€ 3 METAOOMIYHUMH MIISAXaMHM, SIKi OB’ sI3aHi 3
CHHTE30M TIIFOKO3HM B MPOLECI [IIOKOHEOTeHE3Y, OCKUIbKU
JurigpokcuaneTondocar € oIHUM 13 TIPOIYKTIB TIIKOIIZY
1 MOKe OyTH BUKOPUCTAHUI JJIs1 CHHTE3Y TIIFOKO3H [8].

OxpeMi JOCHIHUKN TIOB’SI3YIOTh 301IBIICHHS eKCIpe-
cii Gpdl 13 MOPYUICHHSIM CEKpEIil IHCYJIIHY B KIITHHAX
I IIUTYHKOBOT 3aJ103H, 1110 MOYKE Oy TH BaXKJIMBUM Y KOHTEKCTI
TaToreHe3y IyKpoBoro fiadery 2 triy [9]. Bucoka excipecis
reHa Gpdl, sKy BUSBHIHM, MOke OyTH TIOB’s[3aHA 3 afamnTa-
miero 1o rinepriaikeMii. ITocTiifiHO BUCOKMIA piBEHD TITFOKO3H
B KpOBI, [0 XapaKTePHUH IS AiabeTy, CTUMYIIOE 3MIHH Y
MeTa0oMYHNX IUIIXax, a Gpdl Moxe OyTH 3aIydeHnil 10
MeXaHi3MiB KOMIEHCAIi U MiATPUMKH METa0O0IIIHOTO
OanaHCy Tpu XpoHigHiH Tineprimikemii [10].

I'ern G6pc xomye hepMeHT mTF0K030-6-hocharasy, mo Bizi-
Tpae KIIIOYOBY POJIb B OCTAHHBOMY €Tarli INIFOKOHEOTCHE3Y Ta
TTiKOoreHoMi3y. BiH karamizye Tigpoii3 mroko30-6-(ocdary
JI0 TIIOKO3M 1 HeopraHigHOro (ochary. OyHKIIIOHATHHO
Oepe ydacTh y TomMeocTasi INTIOKO3H, 3a0e3MeUyr0un MOXK-
JMBICTH OpraHi3My MiATPUMYBATH PIBEHb TIIIOKO3H B KPOBI
Ha TOCTIFHOMY piBHI, 0COONIMBO ITijl Yac rojoayBaHHsS abo
ITiIBUIIICHOTO EHEPIeTUYHOTO HaBaHTaKeHH [ 11].

[TinBumenHs excupecii rena Gopc, ske MU 3adikcyBaiy,
Ma€ BaXXJIMBE 3HAYCHHS Y MATOreHE31 I[yKPOBOro Jiadery 2
triy. Ockibkn GOpc KOHTPOIIOE OCTaHHIH eTal IIIOKOHEO-
reHe3y Ta DIIKOTeHOJi3y, HOro Ha/JiMipHa aKTUBHICTH MOXE
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OpueiHaribHi 0oCidxeHHs!

CIPUYMHHUTH HA/UTHIIKOBY MPOIYKIIIO [IOKO3H MEYiHKOIO,
1110 € O/IHIEIO 3 TOJIOBHUX NPHYMH TiIEPIIIiKeMil B ITaI[i€HTIB.

®daxTopaMu MiABUIIEHHS eKctipecii Gopc IpH IyKPOBOMY
niabeti 2 THIy MOXKYTh OyTH 1HCYJIHOPE3UCTEHTHICTh Ta
TIOPYIIEHHS TOPMOHAIBHOT PETYIIAMIi. 32 HOpMATBFHUX YMOB
IHCYJIIH IPUTHIYY€E eKcIpecito reHa GOpc 1 3MEHIIye IIo-
KOHeoreHe3 y medinmi. OHaK pH iHCYIIHOPE3UCTEHTHOCTI
115l raJIbMyBaJIbHA J1is1 IHCYJTIHY ITOPYIIY€THCSI, CIPHYHMHSIIOUH
30iBIIIeHY ekcrpecito G6pc, a oTxe i HaaMipHE BUBITEHEH-
HsI IJTIOKO3H B KpoB [12]. [TrokaroH i KOpTH30J1 — TOPMOHH,
110 CHPUSIOTH OCHJIEHHIO INTIOKOHEOT€HE3Y, CTUMYJIIOIOTh
excrpecito GOpc. Y pa3i BAHUKHEHHs I[yKpOBOTO jia0ery
YacTO BU3HAYAIOTh AWCOAaHC y PEryssiii X TOPMOHIB,
a caMe TIJIBUIICHHS PiBHS IIFOKaroHy B yMOBaX IHCYJIHO-
pesucteHTHOCTI. Lle 10/1aTKoBO MOCHITIOE aKTHBAIIiI0 TeHA
Go6pc, 30UIBNIIYIOUN TPOJAYKYBaHHS TIIOKO3U TEYiHKOIO
HAaBiTh NPH BUCOKHX PIBHAX IIIFOKO3M Y KpoBi [13].

VY pesynbrari nocuimxeHnas reniB Gsk3b, Hmoxl1, Pygl,
Ace, Acly, Foxgl, Foxp3, Gegr, Gek, Snap23, Snap25 3a-
(ikcyBamM 3HIKEHHS iX eKCTpecii MpH IyKpoBoMYy aiabeTi
2 Trny. 3HIKEHHS eKCIIPecii NEBHUX I'€HIB IPH IlyKPOBOMY
niabeti 2 THIy MOXKe OyTH HACHTIIKOM 3MiH y Peryssiii Me-
TaOOJTIYHUX IUISIXiB IIIFOKO3H, 3alaJIeHHs1, OKUCHIOBAJILHOTO
CTpecy i iHCYNIHOPE3UCTEHTHOCTI.

Gsk3b — BaxxuBuii perynsaTop niikoreHomizy. [Ipu miaderi
HOTro eKcrpecist MoXKe 3HM)KYBATHCs depe3 MOPYICHHS CUT-
HAJIHTY 1HCYJIIHY Ta NPHU3BOJMTH IO 3MiH €HEPreTHYHOTO
0o0OMiHy Troko3u [14].

Hmox 1 Gepe yuacTb y 3aXHCTi BiJl OKUCHIOBAJIBHOTO CTpE-
Ccy. 3HIKSHHS HOTO eKCIIpecii IpH TiabeTi MoKe TOCHITIOBAaTH
XPOHIYHE 3allaJICHHsI Ta MOIIKO/PKEHHSI TKAHWH, CIIPHYMHEHE
OKHCHIOBAJILHUM cTpecoM. Lleii ren Biamosinae 3a posiie-
TUICHHSI TeMY, TPOYKYOYH aHTHUOKCHIAHTHI MOJICKYJIH, 110
3aXMIIAI0Th KJIITHHU Bl OKUCHIOBAJIILHOTO CTPECy, KU
MOXKE TOPYIIYBaTH YyTIUBICTH JI0 IHCYIIHY i MeTabouizm
roko3u [15].

Pygl perymoe po3menyieHHs ITKOTeHY /10 TIIFOKO3HU. 3HU-
YKEHHSI HOT0 eKcrpecii Imij 9ac 1iadbeTy Moke OyTH OB’ si3aHe
3 HOPYIICHHSIM BUKOPUCTaHHS IIIIKOTEHY SIK JKeperia eHepril
4yepe3 XpOoHIuHy rinepriikemiro [16].

Foxp3—ocnoBHuii perynsrop T-peryasTopHIX KITITHH, 110
3a0e31evyoTh IMyHHY TOJIEPaHTHICTb 1 3MEHIITYFOTh 3aIlajIbHi
TIPOIIECH, SIKi MOJKYTh BIUTMBATH HA Yy TIMBICTH 10 iHCYIIHY.
Binomo, 1110 3amaicHHs € (hakTOpOM 1HCYTIHOPE3UCTCHTHOCTI
i TopyTIeHHs MeTaboi3My TToKo3H [ 17].

Gcgr Kotye penenTop Jis IIIOKaroHy, BaKJIMBOTO Pery-
JISITOpa TIIFOKOHEOTeHE3Y Ta TIIKOTCHOMI3Y. SHIKSHHS HOTO
eKcrpecii nmpu aiabeti Moxke OyTH CIIpoOOI0 OpraHi3My KOM-
TICHCYBATH IiBHUIICHY TPOAYKIIiFO TIFoK03H [ 18].

Gck xomye TIITOKOKiHA3Y, KITFOYOBHH (DepMEHT y perysiii
PIBHSI IITFOKO3HM B IeUiHIi. Y pa3i po3BUTKY AiabeTy, i oco-
OJIMBO IIPH 1HCYTIHOPE3UCTEHTHOCTI, OTO KCIIPECis 3HIKY-
€THCS1, CIPUYUHSIOUHN TTOPYIICHHS 00pOOKH Troko3H [19].

I'en Ace konye aHTIOTEH3MHIIEPETBOPIOBAIILHUI (DePMEHT,
SIKAH PETYJIIOE apTepiabHUN THCK 1 PeHIH-aHTi10TEH3HHOBY
CUCTeMY. 3HIKEHHsI eKCIIpecii reHa Ace mpu 1iadbeTi Moxe
OyTH TIOB’s3aHE 3 IIOPYILEHHSIM PEryJIsillii peHIH-aHT10TeH3H-

HOBOI CHICTEMH, 1110 IPU3BONTB JI0 TUCOAIAHCY B CyTUHHOMY
TOHYCI Ta PO3BHUTKY TiNEPTEH3il K YacTOTO YCKIIAJHCHHS
mykpoBoro miabdery [20]. Lle Moke BIUTMBAaTH Ha KPOBOTIK Y
TKaHMHAX, SIKi 3aJI€XKaTh BiJl aIeKBATHOI JOCTABKH IIFOKO3H.
Tax, mopymreHHs peryisii peHiH-aHTi0TEeH3HHOBOI CHCTEMH
MO>KE ITPU3BOJUTH 10 IHCYITIHOPE3UCTEHTHOCTI, 110 BIUTUBAE
Ha MeTa0oIIi3M DIIIOKO3H.

I'en Acly Gepe yuacTb y Jinorenesi Ta peryJsii piBHs Xo-
necrepuny. [Ipu mykpoBoMy [1iabeTi IHCYIIIHOPE3UCTEHTHICTh
1 MOPYIICHHSI BYIJIEBOAHOTO OOMIHY MOXYTh ITPUTHIYYBaTH
CKCIIPECIiI0 [bOTO I'eHa, BILUIMBAKOYHM HA JIMIAHUNA OOMIH.
Acly BinnoBizae 3a mepeTBOPEHHsI UTpary B anetmwi-CoA,
BKIIMBUI KOMIIOHEHT JUIsl 3B’ 13Ky 3 OOMIHOM BYIVICBOJIIB,
OCKIJIbKU aKTUBY€E CHHTE3 [IIOKO3H [21].

Foxgl —rewn, mo peryitoe HeHpOHANBHUHI pO3BUTOK. Mae
BaXJINBE 3HAUCHHS Yy PETyIIii MeTabONiYHIX MPOIIECiB
Yyepes3 BIUIMB Ha LIEHTPAJIbHY HEPBOBY CHCTEMY, 1110 KOHTPO-
JIFOE TOMEO0CTa3 IIIOKO3H. 3B’ 30K 13 TNIFOKO3HIM OOMIHOM HE
MIPSMUH, a 9epe3 HeHpOoroOpMOHAIBHI nULIXu [22].

Teru Snap231Snap25 GepyThb y4acTs y CEKperlii iHCyImiHy 3
[B-KJTITHH i ALTYHKOBOT 3aJ1031. 3MEHIIICHHHS eKCIIpecii X
TEeHIB MOXe IMOPYIIYBATH SK30IMTO3 1HCYITIHY, TOTiPIITYI0YH
PeryJsiLito piBHS INIIOKO3H B KpOBi Ta ii MeTabomizm [23,24].

Excmipecito reniB Ccr2, Fbpl, Geg ne Bussuu. Cer2
KOJIy€ PELEHTOP IS XeMOKIHIB, 3aJy4CHUX 10 MOOLTi3amii
Makpodarip Ta iHIKUX KIITHH IMyHHOI CUCTEMH JI0 MiCIlb
3ananieHHs. el ren 3a3Buyail ekcrpecyeTbcs B yMOBax 3a-
NaJIHOTO NPOLIECY, ajie HOTo eKCIIpecist MoXKe Oy TH 3HIKEHa
a00 He BHSIBJICHA IIPH IyKPOBOMY [1ia0eTi 2 THITY, 0COOIMBO
MIPY XPOHIYHIN 3analibHIN BiAMOBIL, SKa XapakTepHa st
MeTa0OTIYHNX 3aXBOPIOBaHb. OCKUTBKY XPOHIYHE 3artaieHHs
€ OITHI€I0 3 OCHOBHUX IMPUYHH PO3BUTKY 1HCYIIIHOPE3UCTEHT-
HOCTi, Ccr2 TOB’s3aHUH 13 TOPYIICHHAMH METaboIIi3My
IIOKO3H [25].

Fbp 1 —xmodoBuii pepMEHT MTIOKOHEOTeHE3Y, IO PETYITIOE
CHHTE3 TTFOKO3M B redinmi. Excripeciro Fbpl He BiKCyrOTh,
KOJIM OpraHizM 0OMeXye MPOIYKIIiI0 TIIFOKO3H 3 HEIyKpo-
BUX JDKEpell; 11 MOXKE CBIIYMTH IIPO 3aydeHHs NEBHUX
KOMITCHCAaTOPHUX MEXaHi3MiB, CIIPSIMOBaHHX Ha OOpOTHOY 3
rimepriiikemietro [26].

BincytHicts excrpecii Geg NPU3BOANTD 10 3HWKEHHS
PIBHSI NIFOKAroHy B KPOBI, 3MEHIIIYI0YH MOOLITI3aIIiF0 [ITFOKO3U
3 MEYiHKH, a TAKOK MOXKE CIIPUYUHSATH TIHONIIKEMIIO, SIKY
TaKOXX MOYKHA BH3HAYMUTH (SIK 1 B MONEPEIHBOMY BHIIAJIKY)
KOMIIEHCATOPHOIO, TiJ] Yac eKCIIepPUMEHTAILHOTO MaToJio-
TIYHOTO TIPOIIECY.

Inentudikartist Ta aHasi3 TeHiB, 0 OB’ A3aHi 3 METa00TI3-
MOM IVTFOKO3H, MAIOTh BAXJIMBE 3HAYCHHS A AIarHOCTUKH
Ta yNpaBJiHHA TAaKUMH 3aXBOPIOBAHHSIMM, SIK I[yKpOBHH
niabet 2 turry. JIabopaTopHi METOIH TAFOTH 3MOTY BUSIBIISITH
TeHETHUYHI BapiaHTH, 10 BIDTUBAIOTH Ha METa0OTiUHI IIITSXH,
11 OIIHIOBATH iXHiH BIUTMB Ha CXWJIBHICTB 110 3aXBOPIOBAHHS,
mepedir 1 BiMOBIAb Ha JTIKyBaHHS.

BucHoBKku

1. PO3BHTOK JeKCaMETa30HOBOTO iabeTy 2 THUIY HOCTO-
BipHO (AACT <30) minBurye excrpecito reHiB Gpdl y 8

ISSN 2306-8094

AKTyanbHi MMTaHHSA hapMaLeBTUYHOI | MEAVNYHOT Hayku Ta npakTuku. 2024. T. 17, Ne3(46) 265



Original research

pasiB, G6pc — BABIYI TOPIBHSAHO 3 KOHTPOIHHOIO TPYTIOIO
TBapHH.

2. [Ipu po3BUTKY JeKCaMETa30HOBOTO NiadeTy 2 THITY Bi-
porigHo (AACT <30) Hu3bKY excripecito manu renu Gsk3b ta
Hmox1 — 8 17 pa3zis; Pygl—8 11; Foxgl 87, Gck—B 6; Ace
Ta Foxp3 —B 4 pasm; Acly —Brpudi,; Gegr, Snap23, Snap25 —
BJIBiUi 111010 KOHTPOJIBHOI TPy TBAPHUH.

3. Excripeciro reniB Cer2, Fbpl, Geg npu po3BUTKY JIEK-
CaMeTa30HOBOIO JiabeTy 2 THITy He BUSIBIICHO.
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OocnigXeHHA akTyanbHUX NUTaHb CaMOSTiKyBaHHS
Yy MONOAIXKHOMY cepeaoBuLLi

H. O. TkaueHko@ACPF B O. OemyeHko@*BCPE B O. emueHko@BCE O, B. JlntenHeHkoDBE

3anopisbkuin AepxaBHUI Meayko-hapMaLeBTUYHUI YHIBEPCUTET, YKpaiHa

A — KOHLUenUisi Ta Au3aitH gocnimxeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTarTTi;
F — ocTaTouHe 3aTBepmKEHHS CTaTT

MeTa po60TH — BU3HAYNTU MOLUMPEHICTL CaMOMiKyBaHHS CEpen MOSOAI Ta ii CTaBMNEHHS 40 LbOro, a TakoK po3pobuty pekoMengallii Ans
(hapmaLieBTiB LoAo 3anobiraHHs HEraTVBHUM HacrliakaM caMonikyBaHHS Ta BOOCKOHaNeHHs! hapMaLeBTUYHOT 4ONOMOTM (MPOCBITHULBKOI
LISiNbHOCTI) 3 NUTaHb BiANoBIZaNbHOMO CamoniKyBaHHSI.

Marepianu i metogu. Mg Yac poboTtu 3acTocyBany MeToamn iHPOPMALIAHOTO MOLLYKY, ONUTYBAHHS, KPUTUYHOTO aHaniay, y3aranbHEHHS
1 iHTepnpeTauii pesynsratis. OnMTyBaHHS 34iNCHUNM B OHMaliH-hopMaTi 3a po3pobreHo aHKETO (eNeKTPOHHA BepCist CTBOpeEHa 3a
nonomoroto Google-chopm) npoTsirom civHs — TpaBHa 2024 poky. 3aranom otpumaHo 207 aHkeT Big ocib Bikom 20-25 pokis.

Pesynkratu. BctaHoBunm, o 30e6inbluoro Momnogi CknagHo BU3HAYMTU CBOE CTaBMEHHS 40 camonikyBaHHS. Y1umano yyacHukis gocni-
[DKEeHHS Mig Yac NikyBaHHS KOPUCTYIOTLCS Nopafamu fikapis i hapmaLesTis; 75,8 % onuTaHunx 3aBXav BUBYAKOTL IHCTPYKLIO 40 MEANYHOMO
3acTocyBaHHS nikapcbkoro 3acoby (J13) nepen BxuBaHHAM. [epeBaxHO MONoab CaMoBiNbHO He 36inbLuye Aoy 13 Ansa npuwBuALIEHHS
ofyxaHHs. Maiibke MonoBuHa 3 ONMUTAHKX HE 3MIHIOE MPU3HAYEHi NikapeM MeaMKaMeHTW Ha JELUEBLUI aHANor, a TakoX BBaXae ABa Hau-
MeHyBaHHS1 aleKBaTHOR KinbkicTto nikiB. Le niaTBepmkeHo TuMm, wo 83,6 % pecnoHaeHTiB Many AOCBig OAHOYACHOTO MPUAMaHHS Ginblue
Hixx ogHoro J13. Micna camonikyBaHHs 75,8 % onuTaHux BU3HA4UNK OTO He 3aBXAW ePeKTUBHUM, 3-MoMixX HUX 13,5 % pecrnoHaeHTiB
3ayBaXunu, LWo noTpibHo 6yno 3eepTaTtucs 4o Nikaps.

BucHoBku. BuB4eHO noLumpeHicTb camonikyBaHHs cepes MOSOAi Ta ii CTaBNEHHS 40 LbOoro. FK ronoBHi NPUYMHM CamMonikyBaHHS BU3HAYEHO
TPYZHOLLi 3 NOTPaNmsHHAM Ha Npuitom Ao nikapsi Ta 6pak Yacy, a Takox 3MEHLLEHHS CUMMTOMIB 3aXBOPKOBAHHS MICMsi CAMOAIarHOCTUKM,
BYKOPUCTaHHA NiKIB i BXUTTA npodinaktnynmx 3axogis. OgHak 23,2 % onuTaHux BCe X 3BepTanucs A0 nikaps nicns BUHUKHEHHS He-
raTVBHUX HACMIAKIB CaMOMiKyBaHHS!, a MOMOBMHA PECMOHAEHTIB AiNMTLCS JOCBIAOM CaMOniKyBaHHs. Pe3ynbrati JOCHiLKEeHHS MOXYTb
OyTV KOPUCHUMM ANSA NPaLiBHUKIB anTeyHux 3aknaais. OgepkaHi AaHi 4oUINbHO BUKOPUCTATK Nif Yac po3pobreHHst KOMNIEKCHOT Moaerni
nporpamu 3anobiraHHs HeraTMBHUM Hachigkam camorikyBaHHsl (0cobnmBo cepef Monofi) Ta Anst 36inbLIEHHs NPUXUIBHOCTI NaLieHTIB
[0 hapMaLeBTUYHIX MiANPUEMCTB.

KntouoBi crioBa: camonikyBaHHS, MO0k, (hapMaLeBTUyHa JONOMOra, COLioNoriyHe OnUTYBaHHS.
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Research on current issues of self-medication among young people
N. O. Tkachenko, V. O. Demchenko, V. O. Demchenko, O. V. Lytvynenko

The aim of the work is to determine the prevalence of self-medication among young people and their attitude to it, with the further deve-
lopment of recommendations for pharmacists regarding the prevention of negative consequences of self-medication and the improvement
of pharmaceutical assistance (educational activities) in matters of responsible self-medication.

Materials and methods. The work used methods of information search, survey, critical analysis, generalization, and interpretation of results.
The survey took place online from January to May 2024, using the developed questionnaire (the electronic version was created using
Google Forms). A total of 207 questionnaires were received from people aged 20-25.

Results. Mostly, it is difficult for young people to determine their attitude toward self-medication. During treatment, a large number of
research participants use the advice of doctors and pharmacists. 75.8 % of respondents always study the instructions for the medical
use of drugs before using them. Basically, young people do not increase the dose of drugs arbitrarily to speed up their recovery. Almost
half of them do not change the prescribed medications by the doctor to cheaper analogs. According to the research participants, half of
them consider an adequate amount of drugs in the form of two names, and this is confirmed by the fact that 83.6 % of them had cases
of simultaneous administration of more than one drug. After undergoing self-treatment, 75.8 % of respondents consider it not always
practical, among which 13.5 % indicate that it was necessary to consult a doctor.
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Conclusions. The prevalence and attitude toward self-medication among young people were studied. The main reasons for self-medication
are the difficulty of getting to a doctor’s appointment and lack of time, as well as the reduction of disease symptoms after self-diagnosis and
the use of drugs and preventive measures. It should be noted, that 23.2 % of young people nevertheless turned to a doctor after receiving
negative manifestations of self-medication, and half of the respondents shared their experience of self-medication. The obtained information
can be useful for pharmacy institutions, which can use it to create a comprehensive model of a program for the prevention of negative
consequences of self-medication, especially among young people, and increase patients’ commitment to the pharmaceutical enterprise.

Keywords: self-medication, youth, pharmaceutical care, sociological survey.
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UumaJto srozieii HUHI OepyTh Ha cede MOCHIICHY 0COOUCTY
BiJIITOBINATBHICTE 32 CTAH CBOTO 3/I0POB’S Ta HAMATAIOTHCS
OTPUMATH SIKOMOTa OUIBIIIE SIKICHOT (eKcrepTHOI) iH(popMa-
1ii, 10 JOTIOMOYKe M yXBAaJUTH NPABIJIbHI PIIICHHS OO0
BJIACHOTO 3/I0POB’s1.

dapmarieBTiB 4acTO BBKAIOTh HANIOCTYHIIIMMHU Ta Hai-
HaIAHIITAMA MEIMYHAMH TparliBHUKaMH, SKi Ha MiJCcTaBi
sIKicHOT 1H(OpMallil, 110 TPYHTYEThCS HA PAKTHUIHUX JaHUX,
MOXYTh HaJaTH OOTpyHTOBaHI i HEeyIepeHKEHI ITopaan Ui
HACEJICHHS MO0 (apMaIleBTHYHHUX MPOMYKTIB 1 CTparerii
Jonsiy 3a coboro [1].

310poBHii cIIOCiO KUTTA, 30EpEKeHHS 3I0POB s Ta 3a100i-
TaHHS XBOP0OaM, a TAKOX a/IeKBaTHE JIIKyBaHHs MOIIHMPEHUX
3aXBOPIOBAHb 1 CHMITTOMIB 32 JIOTIOMOTOF0 200 0€3 T ITPUMKH
MEINUYHOTO MPaliBHAKA MPUHOCATH KOPUCTh HE JIMIIE JIHO-
JIMHI, ane il cycniabeTBy 3aranoM. KpiM Toro, 1e 3MeHIye
THCK 1 TIOTTUT HA CUCTEMY OXOPOHH 3I0POB’SI Ta JTA€ 3MOTY
30UTBIINTH IHBECTHIIIT, OTPUMATH JIOCTYII JI0 iHHOBAILi# [1].

Bonnouac camonikyBanas (self-medication) € BaxIHBOIO
npo0IeMOI0 Y IPOMaJICEKOMY 30pOB’T Ta HEBiIIUIBHOKO
yacTHHOIO camoponiomoru (self-care). 3a BU3HAUCHHSIM
BOO3, camonixyBaHHS mepeadadac BHKOPUCTAHHS CIIOKH-
BayeM JIKapchKux 3acoOiB (JI3) st ylikyBaHHS camoia-
THOCTOBAaHHX PO3JIa/IiB YH CHMIITOMIB a00 MEpioaUYHEe Yu
NOCTii{HE 3aCTOCYBaHHS IpEeNapariB, MPH3HAYCHUX JIIKapeM
JUISL JTIKyBaHHSI XPOHIYHUX 200 PElMANBHUX 3aXBOPIOBAHb
[2]. Ha mpakTturi 1ie TakoX BKITIOYa€ BHKOPHCTAHHS JIIKIB
YJIeHaMH CiM 1, 0COOJIMBO KOJIM HIETHCS TIPO JIKyBaHHS AiTei
a0o JosIelt MOXMIIOTo BiKY.

I'poMaCBKICTh Mi3HAETHCS PO MPOAYKTH 3T0pOB’s (6e3-
peLenTypHi JIKH, TieTHYHI 00aBKH, IIPOIYKTH, pO3poOIIeH]
Ta MO3HAYCHI 5K TaKi, 0 MOXKYTh OyTH 3aCTOCOBaHI IS BU-
KOpHUCTaHHs 0€3 MEIYHOTO HAIIISTY ) Yepes IPsIMY peKIIamy,
BOHH JIOCTYIIHI B anrtekax, a B 0ararboX KpaiHax CBiTy — B
HIITIX TOPTOBENFHUX TOYKaX [3,4].

3aKOHOMIpPHO, 1110 BUHUKAE 0araro pu3MKiB, OB’ I3aHUX
i3 caMO/IiarHOCTHKOIO, BiICYTHICTIO YCBITOMJIEHHS CIIOXKHU-
BayaMH MOXKJIMBUX HETaTUBHMX HACIIJIKIB CaMOCTIHHOTO
MpUAMaHHS JTiKiB, PE3UCTEHTHOCTI MIKPOGIIOPH, TIEPEXOI0M
XBOpOOH y XpoHiuHY (popMmy Tormro. CaMoiKyBaHHS HEpiI-
KO 3aBJIa€ IIKOJM, sIKa BUHHKAE Yepe3 MOPYIICHHS yMOB
TpuitMaHHs pu3HadeHnx JI3, a TakoXK BXKUBaHHS JIKIB, SKi
HE NPHU3HAYAIOTH IPH TOMY YH IHIIOMY CTaHI a00 X SIKi €
a0COITIOTHO TPOTUTIOKAa3aHUMH [5,6,7].

JociiKkeHHs 32 UM HalpsiMOM JOCHTh aKTUBHO 3JiH-
CHIOIOTH 32 KOPJOHOM, iX aKTHBHO IiJTPUMYIOTh pi3Hi
MbKHapoHi opraizarmii [8,9,10]. B Ykpaini muranss momo
CaMOJIIKyBaHHsI [T0YaJId TOPYLIyBaTH OUIbIIE HDK AECATH

pokiB Tomy [11,12], 30kpema BUBYAIIM CTaBICHHS JI0 TIPOLIECY
caMOJTiKyBaHHsI 37100yBayiB BUIIOT MEZIMYHOT OCBITH Ha JIO- TA
MICISTUIIIOMHOMY eTamnax [S].

BpaxoByroun ykpaiHChKi peastii CboroaeHHs (ITOBHOMACIII-
Ta0Ha Bil{Ha, pi3Ke NOTIPILIEHHS COLiaJIbHO-EKOHOMIYHHX I10-
Ka3HUKIB )KUTTs TPOMAJISH, ieMorpadiuHa Kpuza) HaOyBaroTh
AKTYaJIbHOCTI TUTaHHSI 11010 IOCTYITHOCTI JUIsl CTIOYKMBaviB
skicHOl iH(popMalii po GapMaleBTHYHY TPOIYKILIO, ITPO
JIKyBaHHS Ta CaMOJIONIOMOTY, TINTaHHs OE3MEKH B OXOPOH1
310poB’si To110. OcoOIMBOT yBaru y IIbOMY acIieKTi HOTpedye
MOJIOZIb.

MeTa po6otu

BusHaunTH MOMHAPEHICTh CaMONTIKyBaHHS Cepe]] MOJIONI Ta il
CTAaBJICHHSI JIO [ILOT0, & TAKOXK PO3POOUTH PEKOMEH TALIiT ISt
(hapMarieBTiB M0/10 3aMI00IraHHs HETaTUBHAM HACITIIKaM ca-
MOJTIKYBaHHSI Ta BIIOCKOHAJICHHs! (papMaIIEBTHIHOI IOTIOMOTH
(TIPOCBITHUIIBKOT MiSTTBHOCTI) 3 THUTaHb BiATIOBiAaTHHOTO
CaMOITiKyBaHHI.

Martepianu i MeTogu pocnimkeHHs

[1ix gac poOOTH 3aCTOCOBAaHO METOIH iH(OPMAITIHHOTO IT0-
IIyKy, ONUTYBAaHHS, KPUTUYIHOTO aHANI3y ¥ iHTepmpeTarii
pe3yIbTaTiB.

OnwurtyBaHHS 31IHCHIIN B OHJIaiH-(hopMari 3a po3poodire-
HOIO aHKETOI0 (EJIeKTPOHHA BEpCisi CTBOpPEHA 3a JOMOMO-
roto Google-popm) mpotsirom ciuas — tpaBHsA 2024 poxy.
OnuTyBaIFHIK YMOBHO TIOIUIEHO HA JIBl YACTHHU: BCTYIIHA
YacTHHA JaJla 3MOTY BU3HAYHUTH COLIaIbHUN CTaTyC PECIOH-
JIEHTIB, OCKIJILKHA MICTHJIA 3alIMTaHHs LIOJ0 CTATi Ta MiCIis
niepeOyBaHHsI; OCHOBHA YaCTHHA BKITFOYAIIA 3aIIMUTAHHS 1110710
CaMOJTIKyBaHHSI.

OCHOBHI pO3paxyHKH 3[ICHAIIN 3 BAKOPUCTAHHSIM IIPO-
rpamuoro 3abe3nedenust SPSS 23 (SPSS Inc., Chicago, IL,
USA) ta Microsoft Excel.

3arasiom orpumano 207 aHkeT BiJ] 0ci0 Bikom 20-25 pokiB.
CouianbHo-neMorpadiuHy XapakTepHCTHKY PECIOH/ICHTIB
HaBEJCHO B mabnuyi 1.

Pesynkratu

Y pe3yinbrari ONMUTyBaHHS BCTAHOBHJIH, 1[0 HCTaTUBHE CTaB-
JICHHS JI0 «CaMOBLUIBHOTO MPHU3HAYCHHS Ta puiiMaHHs J13»
MaroTh Jutie 25,6 % onutanux. YacTka 0ci0 MOJIOIOTO BiKY,
SIKI TIO3UTHUBHO CTABIISATHCS JIO CAMOJIIKYBaHHS, CTAHOBHJIA
34,4 % Bin yciel kinbkocTi pecrioreHTiB; 40,0 % aHkeToBa-
HUX OYJIO CKJIQJIHO BU3HAYUTHUCS 3 [[HOTO ITUTAHHS.
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OpueiHaribHi 0oCidxeHHs!

Tabnuus 1. CoujanbHo-gemorpadiyHa xapakTepUcTMka PECNoHAEHTIB

Cratb KiHKa 85,0
YOnoBik 15,0

CoujanbHuii cTatyc CTYAEHT, KW OOHOYACHO HABYAETLCA i MpaLitoe 90,0
npawiBHUK 9,5
npoxoauTb cnyxdy B nasax 3CY 0,5

PerioH nepebyBaHHs npudpoHTOoBa TepuTopist (nopsig Goiiosi Aii) 49,0
TMnoBa TepuTopis Ykpainu (nepioguyHi obeTpinm) 42,0
HeLLofaBHO NOBEPHYNUCS 0 YkpaiHu (i3 3akopaoHy abo nepeixani 3 TMMYacoBO OKYMOBaHOI TepuTopii) 9,0

m KinbkicTb Bignosigen

Hikonu He 3anmMatocb camonikyBaHHAM

Tomy Lo nikapi 3apobnstoTb Ha LIbOMY KOLUTH

EkoHomis kowTiB

3Hato cBoto xBopoby

He posipsito nopagam nikapis

Yepes npusHadeHHs nikapem BENMKOI KinbKOCTi Nikapcbkux 3acobis
Bepy npuknag i3 pogumyis (3HaioMmx)

Bpak vacy

CKnagHo noTpanuTit Ha Npuitom Ao nikaps

133

Puc. 1. [liarpama BignoBige peCnoHAEeHTIB LOAO NPUYMH BiGMOBU Y 3BEPHEHHI A0 Nikaps 3@ MEANYHOK JOMOMOTOH).

IIpote nHa 3armmTanHs: «Sk yacto Bu 3aiimaerecs camorti-
KyBaHHSM IIPY BUHUKHEHHI 3aXBOpIOBaHHA?» — 60 % onu-
TaHUX BiAMOBLIH, IO piako; 4,3 % — Hikomw; 35,7 % obpamn
BIANOBIAB «3aBKIN.

HacrtynHi fBa 3aruTaHHs aHKSTH MaJIA HA METi 3’ICyBaTH
MIPUYMHY BiZIMOBU MOJIOJ Bijl 3BEpHEHHS JI0 JIiKapsi 1o Me-
JIMYHY JTOTIOMOT'Y, 8 TAKO)K BU3HAYMTH, SIK1 JIIKH KYyITyBaJIi T
TIPH SIKKX 3aXBOproBaHHsIX. Tak, 64,3 % ormiraHux BiANOBLIH,
10 M CKJIAJTHO MOTPAIUTH Ha TPUHOM JI0 Jikaps, a 42,5 %
TIOCKap>KMIINCSI Ha Opak vacy. Y3araibHeHy XapaKTepUCTHKY
BIJITTOBiIe# HaBeACHO Ha puc. .

[omo mpwywH, sIKi CIOHYKAIXA MOJIOIb KYITyBaTH JTiKH 0€3
pexoMeHamii mikaps, To 68,0 % onmuTaHUX 3a3HAYMIIH, 110
JOCTaTHRO O0i3HaHi 3 mMuTaHk (apmakonorigxoi aii JI3 (y
TOMY YHCIi PELENTYPHHX), TOMY CaMOCTIHHO BH3HAYarOTh
HEOOXI1/IHI JIIKK; 0 TOTO XK, JUIsl MPUAOAHHS PELENTYPHHX
3ac00iB pelenT B amnTelll He BUMaraiaud. MeHIa KibKiCTh
onutanux (44,4 %) mosicHUIA, IO 1ie Oy/Iu 3aco0H s
npodinakrtuky, a 18,0 % npundamu JI3 st IpOAOBKCHHS
JIKyBaHHS XpOHIYHOTO 3axBoproBanHs. JIue 1,0 % ycix an-
KETOBAaHMX BIATIOBLIN, 10 HE 3aiiMArOTHCSI CAMOJIIKyBaHHSIM
Ta HE KYIYIOTb JIIKH 03 TPU3HAuYeHHsI JIiKapsl.

3rigHO 3 pe3yasTaTaMy, HaldacTillle CaMONiKyBaHHIM
MOJIOAb 3aiiMa€ThCs IMiJ Yac 3acTyAM Ta IPU TFOJIOBHOMY
6o (puc. 2).

3a pe3ysbTaraMy OMHUTYBaHHS, OUIBIIICT AHKETOBAHUX
(61,4 %) TiNBKK NIPU 3HAYHOMY TOTIPIICHHI CAMOIIOUYTTS
HaBaXYIOThCSl Ha caMoOJIiKyBaHHs (puc. 3a). HeratupHwuii
aCTeKT LbOTO MUTAHHSA MoJsrae y Tomy, mo JI3 (y tomy
YHCII1 i PeLEHTYPHI) HIEPEBaXKAKOTh Y BUOOPI IIMX OMTUTAHUX
(puc. 36). Pazom i3 Tum, 75,8 % ONMTaHUX 3aBXKIH BHBYA-
I0Th THCTPYKILIO 0 MEIMYHOTO 3aCTOCYBAHHS JIIKAPCHKOTO
3aco0y mepe] IpuiMaHHAM JiKiB; 22,7 % — iakomy, 1,4 %
PECTIOHICHTIB HIKOJIN IIOTO HE POOIISTH.

Ha zanmranss: «SIxumu mxepenamu iHpopMariii mpo -
KapchKi 3aco0m Bu kopHCTyeTeCs mij] 9ac CaMOJIKyBaHHS ?»
Ta «11{o Oyrmo migcTaBoro AT MPUAOAHHS JIKiB IIPH TOCTPUX
cTaHax 3axBoproBaHHa?» — 71,5 % aHKETOBaHMX BiINOBLIH,
IO CIUPAIOThCS HA TIOPaJIH JIKAPS, SKI OTPUMAHO TTiJ] 4ac
0COOHCTOrO BI3UTY, 800 OTPUMYIOThH TH(POPMAILIO 3 MPO-
CBITHHI[PKUX BIJICOPOJIHKIB Bij JikapiB-Omorepis; 80,2 %
AQHKETOBAaHMX O0pajM BIAMOBIIb MPO MPU3HAYSHHS JIKapsi
ITi/1 9ac 0cOOMCTOrO 3BepHEHHsI. [HIIII BapiaHTH BinoBinei
HaBeJIEHO Ha puc. 4.
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M % Bignosigei

3y6Hu Binb

LuctuT, nienoHedput

linepTeHsia

Broma

LLInyHKOBO-KWLLKOBI 3aXBOPOBAHHS
Hecnokin

Crpec

AHriHa

Binb npw KiCTKOBO-M'A30BUX 3aXBOPHOBAHHSAX
Jlnxomaxka

bescoHHs

Anepris

Mpun

Kawwenb

[onoBHWI Ginb 85,5

85,0

3acTypa

Puc. 2. [liarpama Bignosigeit Ha 3anuTaHHs: «[pu siknx 3axBoptoBaHHsX Bu HaityacTile kynyeTe nikapcbki npenapatv 63 npusHadYeHHs nikaps?y.

3a 36 disioTepanesTnyHi npunaau,
Jvwe Toai, 0,5%
Konn anckomeopT

LieTnyni fobaskw,
20,1 %

CTae HeCTepnHIM,
20,3 %
Tinbkn Npu 3Ha4HOMy
noripLeHHi
CamonouyTT, Tikapcbki 3acobu,
61,4 % 79,4 %

Mpw BiguyTTi

HalMeHLLOoro
AnckomcopTy,

34,3 %

Puc. 3. liarpama BignoBigeit LWoJo CTyneHs NOripLUeHHst cCaMonoYyTTS, KON PECNOHAEHTW CaMOBINbHO BUPILLIMAM NPUAHATY Niku (a), Ta 3acobiB, ki
BOHM HanyacTille BUKopucToByBanm (6).

4

m [MigcTasa Npu rocTpux ctaHax, % m xepeno iHcpopmalii npo 113, %
. 0,0
| n3 '
HCTPYKLUist 10 05

BnacHuit gocsig

IHdopMaLis Ha iHTepHeT-canTax

Mopagm 3Hanomux

Peknama

Mopaaw bapmaueBTa, siki OTPUMAHO Mif Yac Bi3UTY 40 anTekn
ab0 3 NpOCBITHULbKKX BifeoponukiB Bif hapmaesTiB-6rorepis

Mpu3HaueHHst abo nopaaw nikapsi, ik OTPUMaHO nig Yac ocobuctoro
Bi3nTy abo 3 NPOCBITHNLIbKMX BiAEOPONUKIB BiA Nikapie-bnorepis

Puc. 4. [liarpama BignoBigei pecnoHAEHTIB LWoAo Axepen iHhopmaLii npo 3acobu camonikyBaHHs.
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OpueiHaribHi 0oCidxeHHs!

Tabnuuga 2. Y3aranbHeHi pesynsraTtu BignoBigei peCroHAEHTIB Ha 3anuTaHHs NPO CAaMOMEHEMKMEHT NpU3HaYeHb nikaps

Yu 6ynu Bnagkm, konu Bu camoBinbHo 36inbLuyBanm 03y nikapcbkoro 3acoby Tak 10,6
NS NPULWBKALLEHHS OfyXaHHS? i 812
IHopi 8,2
Yun Bu camocTiiiHO 3MiHIoBanu NpuaHayeHi nikapem Nik1 Ha AeLueBLui aHanorn? Tak 37,7
Hi 43,5
IHopi 18,8
Yn posoagunock Bam 3Bepratucs 4o nikaps nicns oTpuMaHHa HeraTMBHKX NposiBis Tak 23,2
camonikyBaHHA?
Hi 78,8
Yu yacTo TpannsieTbes Tak, WO Bu npuiimMaeTe ogHo4acHo GinbLue Hix oayH nikapcbkuii 3acio? Tak 9,2
Hi 16,4
IHopi 74,4

BuBumnm caMoMeHEIKMEHT NPU3HAYCHB JIIKaps: caMo-
BiJTIbHE 301IbIICHHS 1031 JI3, caMOBLTbHY 3aMiHy Ha JeTeB-
it 3aci0, OBTOPHE 3BEPHEHHSI /10 JIiKapsi TPY HeraTHBHUX
HacigKaxX. Y3arajJbHEeHi pe3y/bTaTu BiJIOBiZeH HaBeICHO
B mabnuyi 2.

[1omo KiIBKOCTI JIKIB MPU OJJHOYACHOMY TPHHOMI, SIKa €
aJICKBATHOIO ITi1 Yac CaMOJIiKyBaHHs, TO 46,4 % aHKeTOBAHUX
HasBaim aBa JI3, 28,0 % — oaun, 22,2 % — tpu. OHOYACHO
npuiiMaTy 45 MiKapchKUX MPEenapaTiB K HOPMY BU3HAYMIN
1,9 % ommranux. Kpim Toro, 1,0 % pecnoHneHTiB BBaxa-
10Tb, 1110 BCE 3aJICKUTH Bifl TOTO, K IIe Iperapary Ta siKe
3aXBOPIOBaHHSL.

3aBepiuanbHUM OyI10 3anutaHHs: «Uu ginnrecs Bu nocsi-
JIOM CaMOJIIKYBaHHSI 3 Ipy3sIMH Ta Oin3bkumMu ?». [To3utreHy
BIAMOBIAL HA HEOrO Hajgamu 65,1 % onmUTaHuX.

[Ilo10 0CTaTOYHOTrO BUCHOBKY IIOAO CAMOJIKYBaHHS, TO
13,5 % pecrnoHIeHTIB ofep KalIi HeTaTUBHUH TOCBI 1 HATO-
JIOCHIIH, IO TIOTPiOHO OYIT0 3BEPHYTHUCS 0 JiKaps BiJ cCaMOTO
rouarky xsopobu. Kpim toro, 62,3 % onuraHux 3i3Haiucs,
110 CaMOJIIKyBaHHs OyJI0 He 3aBKAN €EeKTHBHHUM 1 CIIOHY-
KaJIo 3Beprarucs 10 (axiBLiB — (apmaleBTiB ado JiKapis.
[Ipote 24,2 % aHKETOBAHUX ONEPKAJIH TTO3UTUBHHIA JTOCBI]
e(eKTHBHOTO CaMOJIiKyBaHHSL.

O6roBopeHHs

[IpoananizyBaBIIN pe3yabTaTd OMUTYBAHHS MOJIOJI IIOAO
CaMOJIIKYBaHHS Ta IOPIBHABILIM IX 3 pe3ylbraTaMy Iome-
pemHiX AocmimKeHs [5,11], BU3HaYMIN 3MEHINCHHS YaCTKA
BuKopucTanHs JI3 0e3 koHcynbramii 3 JiKapeM mij Jac ca-
MonikyBasHs (3 91,0 % 1o 61,4 %).

[Ipore 3mMiHMINCS TTOKA3HUKH IIO/I0 JpKepen iHdopMaii,
SIKOFO KOPHUCTYEThCS MOJIONb i yac BuOopy JI3: mopaau
(bapmarieBra, sIKi OTPUMAHO IIiJ[ Yac Bi3UTY JIO anTeku ado 3
MPOCBITHUIIBKKX BiZICOPONIMKIB BiJl (hapMarieBTiB-010repiB,
Ta OPaJIH JiKaps, IO OepyKaHO i 9ac 0COOMCTOTO Bi3UTY
a00 3 TPOCBITHUIIHKHX BiJICOPONHUKIB BiJ JTiKapiB-OmorepiB
(70,0 % Ta 71,5 % BinnosinHO). Lle MOXHA NOSICHUTH TIepe-
BO)KaHHIM y MOJIOADKHOMY cepenoBuli came digital-rex-

HOJIOTiH AJ1st OTpuMaHHsI iH(opMaIlii 3 Oy/Ib-sIKOTO TUTAHHSA,
a TaKOXK aKTHBHUM OOTOBOPEHHSM MPOOJIEM Y COLIATBHIX
MepeKax.

Bimnosigao nmo konremnii «®apmarest 10 3ipox» [13],
CyvacHUl (papmarieBTHIHUI (axiBelb Mae 3a0e3reuyBaTi
ranieHTiB (hapMaleBTUUHUMU TTOCITYTraMu (SIK1 € CKJIaJIOBOIO
(hapMareBTHYHOT OMIOMOIH) HAWBHUIIOI SIKOCTI, PO3IJISIATH
CBOIO IPAKTHKY B KOHTEKCTI [TisUTHHOCTI IHIIMX MEMKIB Ta CHC-
TEMH OXOPOHH 3[I0POB’sI 3araJioM, a TAKOJK aKTHBHO [IPOBA/IUTH
TIPOCBITHUIIEKY POOOTY 31 3MIITHEHHS 37I0POB’sT HACENICHHS Ta
PO LTAKTHKU 3aXBOPIOBaHb, OE3MEYHOCTI €PEKTHBHOTO Ta
PpaLliOHANIBHOTO JIIKYBaHHS, BUSBICHHS Ta PO3B’SI3aHHS IIPO-
OJIeM ITij] Yac 3aCTOCYBAaHHS Pi3HUX JIIKAPCHKHUX MPEapaTis.
Tomy anTedHuM 3akiazam HEOOXIIHO 3BEPHYTH yBary Ha
TMIePCIIEKTHBHI HAMPSIMU POOOTH Ta aKTHBHO 1X PO3BUBATH, TUM
CaMHMM PO3IIUPIOI0YN KOPIIOPATHBHI MPOTPaMHy JIOSITBHOCTI
JUTS CBOTX TTOCTIMHUX Bi/BiMyBawiB a00 Tak 3BaHi «IIporpamu
TypOOTH TPO MAITIEHTIB» IS TIOTSHIIIMHIX CIIOKUBAYIB (hap-
MAIEBTUYHUX [OCITYT. BOHU MOXYTh BKITFOYATH ITOCITYTH IOJI0
CaMOMEHE/PKMEHTY IPU3HAYCHb JIKaps B JIOMAIIHIX YMOBaX i
ITJ] Yac CaMOJTIKyBaHHs1, P03’ SICHEHHSI HEOOX1THOCTi 3BEpHEHHSI
10 Jtikapsi uu (hapMarieBTa B pasi OICpPIKaHHS HEraTUBHOTO
JIOCBI/Iy CaMOJIIKYBaHHsI, a TAKOXK iHPOPMYBAHHSI Ta IOPaJIN
II0ZI0 CaAMOJIOTIOMOTH TIPU Pi3HUX 3aXBOPIOBAHHSIX TOIIO.

BucHoBKkuM

1. BUB4€HO OIMMPEHICTh CAMOTIKyBaHHS CEPE MO0 Ta
1i cTaBIEHHS [0 IIHOTO. SIK TOIOBHI TIPIYIHHN CAMOTIKyBaHHS
BU3HAYCHO TPY/HOLII 3 IOTPAIUISIHHSM Ha TPUHOM JI0 JTiKapst
Ta OpaK Jacy, a TAKOXK 3MCHIIICHHS CHMIITOMIB 3aXBOPIOBaH-
HS MICJII CaMOJiarHOCTUKY, BUKOPUCTAHHS JIIKIB 1 BXKUTTS
npodinakTuHux 3axofiB. OmHak 23,2 % onuTaHUX BCE K
3BEPTAIMCS JI0 JIKapsl IiCJs BUHUKHEHHS HETaTHBHUX Ha-
CJTIJIKIB CAaMOJTIKyBaHHSI, a IIOJIOBUHA PECTIOH/ICHTIB TUTATHCS
JOCBIZIOM CaMOJIIKyBaHHSI.

2. PesynbTaTd JOCIiIKEHHS MOKYTh Oy TH KOPUCHUMU JIJIS
MIPAI[iBHAKIB alTeYHHX 3aKiIaiB. OmepxKaHi 1aHi JOIITEHO
BUKOPHCTATH TTiJ] 4aC PO3POOTICHHS KOMILICKCHOT MOJZIEITI ITPO-
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TpaMH 3an00iraHHs HETaTHBHUM HACITIIKaM CaMOJIIKyBaHHS
(ocobmmBoO ceper Moozl ) Ta TS 30UTBIIICHHS TPUXUITEHOCTI
TIAMieHTIB 10 (hapManeBTUYHUX TiIPUEMCTB.
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3aopoB’a3depexyBanbHi (hi3KyNnbTYPHO-0340POBYi KOMMETEHTHOCTI
AK BaXnuBa ymoBa 3abe3ne4yeHHs Ta nowwunpeHHA BUCOKOro piBHﬂ
rpoMaacbKoro 3gopoB’s

A. M. Typeesa®@*4CP B, B. Mpuxoabko@'AF O, B. LUeesko®?8E, C. A. YepHiriBcbka=3BC,

B. M. BinsiHcbkuin@38¢, 0. O. YepenokD4CE

TMpuaHinpoBcbka AepxaBHa akafeMist hisu4HoT kynbTypu i cnopty, M. IHinpo, YkpaiHa, 2YkpaiHCcbkuii AepKaBHUIA YHIBEPCUTET HAyKU | TEXHOMOTIN,

M. [Hinpo, *HaujioHanbHwid TEXHIYHUIA yHIBEPCUTET «[JHINpoBChKa nonitexHika», YkpaiHa, “3anopisbkuil AepxaBHU Menko-hapMaLleBTUYHNI
yHiBepcuTeT, YkpaiHa

A — KOHUenNUiA Ta Au3aitH gocnimkenns; B — 36ip aanux; C — aHanis Ta inTepnpeTauis gannx; D — HanucanHs cTartTi; E — peparyBarHs cTarTi;
F — ocTatoyHe 3aTBepmeHHs cTaTTi

3a gaHumm BeecBiTHBOT opraHisaLlii OXopoHM 300pOoB’sl, METOO i, L0 CNPSIMOBaHi Ha 3MiLIHEHHS! TPOMAaZCbKOro 300pOB’s, € 3a0e3neyeHHs
YMOB, SKi 4at0Tb 3MOry MIOASM 3anuMLLaT!CS 30OPOBUMU Ta CMIpUSIOTb 3MiLIHEHHIO 300POB’S | Briarononyyys, 3anobiraloTb MOTiPLIEHHIO
3n0poB’s. OfHaK y 3acagHUymnX JOKYMEHTaX He CxapakTepn3oBaHoO MicLie 300poB’s3bepexyBanbHUX (iskynsTypHO-0300POBYMNX KOMMeE-
TEHTHOCTeW NI0ANHN Y CUCTEMI CMIMbHUX 3yCUb.

Meta pobotu — 06rpyHTyBaTV AOLIMNBHICTL i MicLe 300pOoB’a36epexyBanbHX qidKynsTypHO-0340POBYMX KOMMNETEHTHOCTEN 0cobu Sk
yMOBU 3a6€3neYeHHs1 Ta NOLUMPEHHS BUCOKOTO PiBHS rPOMafChKOro 340poB’st B YKpaiHi.

Matepianu i metogu. [locnigxeHHs opraHizoBaHo B [NpuaHINPOBCHKIN AepxaBHil akageMii disnyHOI KynbTypu i CnopTy, YKpaiHCbkomy
[epxaBHOMY YHIBEPCUTETI HayKu i TexHororin, HauioHanbHOMY TexHiYHOMY yHiBepeuTeTi «[JHiNpoBCcbka nonitexHikay (M. JHinpo) i 3a-
MOpi3bKOMY AepXaBHOMY Meauko-thapMaLeBTUMHOMY YHIBEPCUTETI. Bukopuctanu Taki MeToan TEOpPEeTUYHOMO AOCTIMKEHHS: BUBYEHHS
11 y3aranbHeHHS fiaHnX BITYM3HSHKX | 3aKOPAOHHMX OILiiHUX [Kepen, HayKoBOi NiTepatypy, a Takox Metoau abeTparyBaHHs, aHanidy
Ta CUHTE3Y, iHAYKUIT Ta AeayKuii.

Pesynkratu. KoHuenTyanbHi 3acagu Ta augakTuyHa TeXHOMOTis (iskynbTypHOI OCBITWM HeNpodeciHoi cnpsimoBaHocTi noankn (Hn®O) 3
aKLEeHTOM Ha NOCWIEHHS 3ararnbHOKYILTYPHOI CKNaA0BOi OCBITHLOTO KOMMOHEHTY «PisnyHe BUXOBaHHSA» Y BULLIN LLKOII CNPAMOBAHI Ha
nikBigaLito Heponikis, Wo Bxe €. 3abe3neveHa negaroriyHoto TexHonorieto Hn®O cnpusie hopmyBaHHIO ONTUMANbLHOTO CTaHy 340POB'S.
Cvctema gieBvx negaroriyHnx mexaHiamis HndO icToTHO BiApi3HAETLCA Big HagaHHs! iHopMaLlii Npo 300POB'S, WO € NPEAMETOM BUBYEHHS
CyyacHoi Baneonorii. B LLbOMy KOHTEKCTi aKTyanbHUM € PO3BUTOK KOHLIENTYanbHUX HanpsMiB TBOPYOi BaNeonorii K NigTPUMKY TBOPYOCTi
ocobu y 6eane4HoMy BNNMBI Ha 300POBR’s, a came (hOPMyBaHHS B 3aknazax BULLOT OCBITU 3acaiHU4MX 3HaHb NPO 300POB'S.

BucHoBku. 3anponoHoBaHa cucTema NefaroriyHMX MEexaHiaMiB, L0 CYTTEBO BiApPI3HAKOTLCA Bif MPOCTO HagaHHS iHdopMmaLii npo
3[0pOB’S NIOANHN SK KOPUCTb / LWKOAY BNAMBIB i AiN, AK Lie BiabyBaeTbca B Mexax Baneonorii. Lie € nepegymoBoto o gopMmyBaHHS
Ta PO3BUTKY TBOPYMX KOHLEMUIN Cy4acHOI Baneomnorii Ha OCHOBI BAOCKOHANEHHS KYNbTYPHUX i MPaKTU4HUX CKNafoBWUX OCBITHHOIO
KOMMNOHeHTa «Pi3nyHe BUXOBAHHS» B yMOBAX 3aknajgy BULLOT OCBITW Ans daxiBuis, ski 46at0Tb NPO CTaH BMACHOMO 30POB’s, 3i cre-
LianbHOCTeN, WO Hanexartb A0 UMBINbHUX. HHI OCHOBHA AisiNbHICTb GiNbLIOCTI BUNYCKHWKIB 3aKnafiB BULLOT OCBITU — He (i3nyHa, a
iHTenekTyanbHa, i TOMy Hagani BnpoBadXeHHs Niaxogis, WO NoB’si3aHi 3 NpogeciiHO-NpMKNagHo0 (i3nyHO NiAroTOBKOKW A0 haxoBoi
LiSANbHOCTI, BBAXXAEMO HeAoLiNbHUM.

KntouoBi cnoea: rpoMaacbke 300poOB’s, hisuyHe BUXOBaHHS!, MOCUNEHHS OCBITHLOrO KOMMOHeHTa (i34YHOro BUXOBaHHS, 300poB’si3bepe-
XyBarnbHi KOMMNETEHTHOCTI, ByZiBHULITBO BNACHOTO 3[40POB’S.
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Health-preserving physical culture and wellness competences as an important condition for ensuring
and spreading a high level of public health (methodological aspects)

A. M. Hurieieva, V. V. Prykhodko, O. V. Sheviakov, S. A. Chernihivska, V. M. Vilianskyi, O. O. Cherepok

WHO indicates that the purpose of actions aimed at strengthening public health protection is to ensure conditions under which people can
remain healthy, able to strengthen health and well-being, and prevent deterioration of health. However, in the basic documents, there is
no place for health-preserving physical culture and health-improving competencies of a person in the system of general efforts.
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The aim of the work is to reveal the need and place of health-preserving physical culture and wellness competencies of a person as a
condition for ensuring and spreading a high level of public health in Ukraine.

Material and methods. The study was organized at the Dnipro State Academy of Physical Culture and Sports, the Ukrainian State University
of Science and Technology, the National Technical University “Dnipro Polytechnic” (all in Dnipro) and the Zaporizhzhia State Medical and
Pharmaceutical University. The used methods of theoretical research were: study and generalization of data from domestic and foreign
official and literary sources, as well as abstraction, analysis and synthesis, induction and deduction.

Results. Conceptual principles and didactic technology of physical education of a non-professional physical education (NpPhE), with an
emphasis on strengthening the general cultural component of the educational component “Physical education” in higher education, aimed
at eliminating existing shortcomings. Provided with pedagogical technology, NpPhE contributes to the formation of the building blocks of
one’s own health. And the system of effective pedagogical mechanisms of NpPhE is significantly different from the provision of information
about health, which is the subject of modern valeology. In this context, the development of conceptual directions of creative valeology is
relevant, as a means of supporting a person’s creativity in a safe effect on health. Namely, the formation in institutions of higher education
of the builders of their own health.

Conclusions. A system of pedagogical mechanisms is proposed, which is significantly different from just providing information about
human health as a benefit/harm of influences and actions, which is what valeology is focused on. This is a prerequisite for the forma-
tion and development of creative concepts of modern valeology based on the improvement of cultural and practical components of the
educational component “Physical education” in the conditions of a higher education institution for specialists who take care of building
their own health from specialties related to civilians. In conditions where the majority of their graduates are engaged not in physical, but
intellectual work, the further implementation of approaches related to professional-applied physical training for professional activities is
something that it is time to abandon.

Keywords: public health, physical education, physical education and training, health-preserving competencies, building one’s own health.
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3a gaunmu I. O. Yosman, C. M. Jlag, €. A. I'pomko [ 1], cygac-
HE yCTaJICHE BU3HAYECHHS TEPMiHA «TPOMAJICHKE 37I0POB’sD»
Brepire HaBiB y 1920 pomui K. E. A. Bincioy, 3aCHOBHHK
[Ikomu rpOMaaChKOTO 310pOB’sl €JILCHKOTO YHIBEPCUTETY
(CIIIA). Ha fioro mymKy, rpoMajicbke 3710pOB’sl — 1€ HayKa
1 MECTENITBO 3amO0iraHHs 3aXBOPIOBAHHAM, ITPOIOBKECHHS
KHUTTS 1 CpUSTHHS (DI3MYHOMY 3710pPOB’IO 3a JIONOMOTOIO
OpraHi30BaHUX 3yCUJIb CyCIIbCTBA I O3Z0POBJICHHS Ha-
BKOJIMIITHBOTO CEPEIOBHIIA, KOHTPOIIO IH(EKIIH y CycCITiib-
CTBIi, BUXOBAaHHS 0COOMCTOCTI Ha 3acaax 0COOMCTOI MTi€HH,
OpraHi3arii MeIMIHOI Ta CECTPUHCHKOI CITy>KOU TSI pAaHHBOT
JIIarHOCTHKHU Ta MPOQUIAKTHKN 3aXBOPIOBaHb. Lle moHsaTTs
CTOCY€TBCS PO3BUTKY COMIANBHUX IHCTUTYTIB JI0 PiBHS, KU
3a0e3reuye KOXXHOMY IHAMBIAYYMY B CYCIIUIBCTBI PiBEHb
JKUTTS, TOCTATHIM A71s1 3a0€31eueHHs 3[0pOB sl

Bcecaitnst opranizaist oxoponu 310pos’st (BOO3), wienom
sikol € YkpaiHa, BU3Ha4ae 370poB’sl K CTaH MOBHOTO (i3nd-
HOTO, TyIIIEBHOTO 1 COLIaIbHOTO OJIaromoyqds, a He TUTbKA
BiJICYyTHICTB XBOpOO 1 (hi3nunmx nedexris. Omke, 310poBa JIo-
JIFHA — 1€ SIKICHO 1HIIIE TIOHATTS, HiK IPOCTO He XBopa. Matun
HAWBUIIMA TOCSOKHUIN PIBEHB 3I0POB’S € OJJHUM 3 OCHOBHHUX
paB KOKHOI JrofuHu [2]. Ha aymMKy okpeMux aBTOpiB, K
TPOMAJICHKE 310POB’ S BU3HAYAIOTh HAYKy Ta MUCTELITBO MPOi-
JIAKTHKHU XBOPOO, TIPOJIOBKCHHSI YKUTTSI Ta 3MIITHCHHS 30POB’ 5T
3a TOTIOMOTOFO OPTaHI30BaHUX CYCITUTEHUX 3YCHIIb [3].

[Mono rpomancekoro 3mopoB’st BOO3 creepmxkye, 110
METOIO JisUTPHOCTI, CIIPSMOBAHOI Ha 3MIITHEHHS OTEHITia-
JIy Ta CIIy’K0 T'POMaJICHKOTO 37I0pOB’sl, Mae OyTH IepeyciMm
HaJaHHS JIIOSIM MOJJIMBOCTI 3aJIMIIATHCS 340POBHUMH,
MIOKpAIyBaTH CBOE 370pOB’s 1 Oinaronomyyds abo 3amo-
Oiratn xBopobam. OTKe, TpPOMaJIChKe 3/10pOB’s Mae OyTH
30CcepepKeHe Ha BCiX cdepax 30poB’s i O1aromomy s, a He
Ha KaMIIaHIAX 3 BUKOPIHCHHS XBOPOO. 3TiHO 3 MEPEIOBOIO
MIPAKTUKOIO, MTOCITYTH TPOMAJICHKOTO 3/10POB’sI BKIIIOUAIOTh
TaKOX 1HAMBIAyaldbHI MOCIYTH, IO HATAIOTHCS KOXKHIN

JIFOIMHI B Pi3HI epioH ii KUTTS, AK-OT IMyHI3aIlisl, KOHCYIIb-
TYBaHHSI 3 TMTaHb TIOBEAIHKH Ta 3/10POB’sI.

1lle onHe BM3HA4YEHHs MICTUTBCSE Y 3akoH1 Yipainu «I1po
CUCTEMY I'POMAJICBKOI'O 3710pOB’sh», SIKUH yxBasieHui y 2022
poti: «chepa 3HaHb Ta OpPraHi3oBaHa MisUIBHICTH CY0’ €KTIB
CHCTEMH I'POMaJICHKOTO 30POB s 010 3MIITHEHHS 3710POB 4,
3ano0iraHHs XBOpoOaM, HOKPAIICHHS STKOCTI Ta 301IbIICHHS
TPUBATIOCTI )KUTTsH» [4,5]. Ha skaib, y BU3HAUaHHI HE aKIIeH-
TOBAHO Ha 3HAYYIIOCTI OCBIYEHOI Ta JiSITBHOI JIFOAWHH SIK
OJIHOTO 3 LICHTPAJIBHUX CY0’EKTIB LIHOTO MPOIIECY.

¥ npoexti «Crparerisi po3BUTKY CHCTEMH OXOPOHH 3710~
pos’st 1o 2030 poky» Takok HEMae Takoi Te3H, a BIacHe
BU3HAYCHHSI TPAKTYETHCS SIK IEBHUI KOMITIEKC IHCTPYMEHTIB,
TIPOLIEYP 13aX0/iB, 10 PEeati3ylOThCsI IHCTHTYILISIMH PI3HHX
(hopM BIaCHOCTI JJ1s1 3MIITHEHHS 37I0pOB’ sl HACETICHHSI, TPOdi-
JIAKTHKHU XBOPOO, TOIOBKEHHSI AKTUBHOTO Ta IPaIe3/1aTHOTO
BiKy 1 ()OpMyBaHHS 3I0pPOBOTO CIIOCOOY MKHUTTS IUISIXOM
00’€THAHUX CYCTIUTBHUX 3yCHIIB [6].

3 HaBeIeHUX 0a30BHX MTOHSTH, III0 PO3KPHBAIOThH CYyTHICTh
TEPMiHY «TPOMAaJCBhKe 3I0pOB’s» y KoHTeKcTi Konmemnii
PO3BHUTKY CHCTEMH IPOMaJICHKOTO 3/10POB’S1, CTAE 3pO3yMLIIO:
HWaeThest po OavyeHHs i, cepel IKUX, Ha )Kajlb, He BU3HA-
YEHO MICIIe 310pOB’130epeKyBaAIbHUX KOMIIETEHTHOCTEH Y
CHCTEMI TPOMaJICHKOTO 3/10POB’s1.

B acmexri ynpaBniHHS 10BOII poayMaHuM € [Iman mpio-
puteTHUX Aii ypsay Ha 2019 pik oo peanizarii Konmerniii
PO3BUTKY CHCTEMH T'POMAICHKOTO 3M0poB’s [7], 3aTBep-
JUKeHnH posnopsypkeHHsiM KabGinety MinictpiB Ykpainu
Ne 1106-p Bix 18 rpymust 2018 p. Leit [Tnan cnimpaetbes Ha
JIECSITh y3araJbHEHHUX ONepaTHBHUX (DYHKIIIH OCIIYT 0XOpO-
HH TPOMaJICHKOTO 3/I0POB’sl, 1110 BU3HAHI y CBITI:

1) emineMioNOTiYHMI HATIISAA Ta OIIHKA CTaHY 3A0pOB’S 1
Gr1aromnoIryqusi HacelIeHHS;

2) MOHITOPHHT 1 pearyBaHHs Ha HEOE3MEKH IS 3710POB’ st
1 IpY HaJI3BUYAHHNX CUTYAMisIX Y cepi OXOPOHH 3/10pOB’s;
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OpueiHaribHi 0oCidxeHHs!

3) 3aXHUCT 370pOB s 3 3a0€3MeUeHHAM Oe3MeKH HaBKOJTHIII-
HBOTO CEPEIOBHIIIA, MPAITi, XaPIOBHUX MTPOIYKTIB TOIIIO;

4) 3MiITHEHHS 3710pOB’s1, BpaXOBYIOUH BILTHB Ha COIIiaNbHI
JIeTepMiHAaHTH BUPIBHIOBaHHSI BIZIMIHHOCTEH 3a ITOKa3HUKaMU
37I0POB’sT;

5) mpodinakTuka XBOpoO, Oepydn 10 yBaru paHHE BUSIB-
JICHHS TIOPYILIECHb CTaHy 310POB’s;

6) 3a0e3mneyeHHS KePIBHUITBA B iHTEpecax 30epeeHHs
370pOB’sl Ta OJIAroMOTyq4s;

7) 3a0e3neueHns chepr OXOPOHU TPOMAJICHKOTO 3710POB’ S
KkBaTi(piKOBAHUMU KaJpaMH B JOCTATHINA KUTBKOCTI;

8) 3abe3neveHHs CTIHKMX OpraHi3aliiHUX CTPYKTYp 1
(inaHCcyBaHHS;

9) iH(popMaliifHO-pO3’ICHIOBaTIBHA isUTBHICTE (aIBOKa-
1is), KOMYHIKallisi Ta coliajgbHa MoOuUIi3alis B iHTEepecax
30epeKeHHS 3710pOB’S;

10) cripustHHSL PO3BUTKY JIOCIIJDKEHD Y Taly3l OXOPOHH
I'POMaJICEKOTO 37I0POB’S ISl HAYKOBOTO OOTPYHTYBaHHS
MOJIITHKY 1 TIPAKTUKH [8].

L1i pyHKuii geTanpHO BU3HAYEHO B €BPONEHCHKOMY TUIaHI
I 31 3MIIHCHHS TIOTEHINAMy 1 OCIyT OXOPOHHU TPOMAJI-
CBKOTO 3710poB’st [9], sikuii BXomuth 1o [lakery 3axofiB 3
peadizarii mosituku 3p0poB’s-2020. OxHak y 3acaaHUYNX
MDKHAPOIHUX 1 BITYM3HSIHUX OKyMEHTaX, SIK MOKa3aHo,
JIOC1 HEe CXapaKTepu30BaHO CY0’€KT 3/10pOB’si30epekKyBaib-
HUX (i3KYIBTYPHO-03JOPOBUNX KOMIIETEHTHOCTEH, IO €
OJHI€IO 3 BU3HAYAJIBHUX YMOB 3a0€3MEUCHHS 1 MTOIIHPESHHS
BHCOKOTO PiBHS TPOMAJICBKOTO 3710pOB’s1. Bkpaii BayKIIMBUME
Il aCTeKTH € JUIS IOBOEHHOI YKpaiHH, e pecypcH OymyTh
BUMYILIECHO CIIPSIMOBYBATHCH II€PENyCiM Ha BiTHOBICHHS
BHUPOOHIYOI Ta TPAHCIIOPTHOI iH(PACTPYKTYPH, TIOCHIICHHS
000pPOHO3IATHOCTI, a HEe Ha TIOKPAIIeHHS COIiaTbHOI ceph.

Meta po6otu

OOTpyHTYBaTH IOLUTBHICTE 1 MicIIe 310pOB’s130epeKyBaTb-
HUX (i3KyIBTypHO-03JOPOBUYMNX KOMIIETEHTHOCTEH 0COOHM
SIK YMOBH 3a0€31IeUeHHs Ta TOUIMPEHHS BHCOKOTO PiBHA
TPOMAJICHKOTO 3I0POB’S B YKpaiHi.

Marepianu i MeToau pocnimKkeHHA

JocmimkeHas opranizoBaHo B [IpuaHImpoBCHKiH AepKaBHii
akazemii i3MIHOI KyIbTypH 1 CIOpTY, YKpaiHCBKOMY JIep-
YKaBHOMY YHIBEPCHUTETi HayKH 1 TEXHOJOTiH, HartioHasHOMY
TEXHIYHOMY yHIBEpCHTETi «/IHIMPOBCHKA MOMITEXHIKA»
(M. [nimpo) i 3amopi3pkoMy JepKaBHOMY MEIHUKO-(hapma-
LIEBTUYHOMY yHiBepcHTeTi. BUKopucTamm Taki MeToau Teo-
PETHYHOIO JOCHIUKSHHS: BUBUCHHS I y3araJbHEHHS TaHUX
BITYM3HSIHHX 1 3aKOPIOHHHUX ODIIIHNX JKepen, HayKoBOl
JITEpaTypH, a TAKO)K METOAM adCTparyBaHHS, aHANI3y Ta
CHHTE3Y, IHAYKIT Ta JeAYKII.

PesynkraTtu

BBaxaroTh, 10 MOHSTTS PO IPOMAJICHKE 3710POB’ sl MICTHTb
€JIEMEHTH OXOPOHH 3710pOB’s1, PO IaKTUKH 3aXBOPIOBAHD 1
3minHeHHst 310poB’s [ 10]. Ha IMepmiii mi>kaapoaHii koH)e-
peHuii 31 3MilHEHHs 3710poB’st 1 986 oKy yXBaJICHO TaK 3BaHy

OTTaBCHKY XapTifo, 0 BH3HAYMIIA 3MIITHEHHS 3I0POB’ ST SIK
TIPOLIEC HAJIAHHS JIIOJSIM MOMKJIMBOCTI BIUTMBATH Ha BJIACHE
370pOB’s Ta mokparrysary ioro [11]. Ha VI Mixnapomsiit
koH(epeHii 31 3minHeHHs 310poB’s (2005 pik) yxBajieHO
BaHTKOKCBKY XapTifo, e YTOUHEHO KOHIIEMIIIFO0 3MIIHEHHS
3JI0POB’Sl Ta BU3HAYEHO MOTO SIK MPOLIEC, L0 Ia€ 3MOTY JItO-
JISIM MaTd OUTBIITNA KOHTPOJh HAJ CBOIM 3IOPOB’SIM i HOTO
JIeTepMiHaHTaMU, i y TaKuii criociO MoKparyBaTy CTaH CBOTo
3n0poB’s [12].

L1i po30i>KHOCTI CIPHYMHIIIM TIEBHY TUTyTAHUHY B HayKO-
Bill TEPMIHOJIOT, 1 TTOHSTTS «3MilHEHHS 30poB’s» (health
promotion) MOAEKOIH OTOTOKHIOIOTH 3 «OCBITOI LIO0
3mopoB’si» (health education), HiOM BiTOKPEMIICHOIO Bif
MOTPiIOHOT Cy0’€KTYy HACTYIHOI JisUTBHOCTI 3 MOKPAIICHHS
MOTeHIiaTy 1 opMyBaHHS BIacHOTO 3710poB’s. BTiM HuHI
111 TIOHATTS ICTOTHO BiJIPi3HSIOTHCSI.

[MuTanHsg MOZ0 TPOMAJICHKOTO 37I0POB’Sl 3HOBY CTAIN
aKTyaJIbHUIMH ¥ 3HAUYIIMMHU B 4Yac, KOJIU TpUBAE pedopma
HalliOHAIFHOI CHCTEMH OXOPOHH 3710poB’sl B YKpaiHi. Sk
3a3Hauae, C. B. Kpauenko [10], ycyHeHHS HassBHUX 3arpo3
1 3a0e3reueHHs] HaJIe)KHOTO PIBHS 3/10pOB’Sl HACEJICHHS
moTpedye peaizamii KOMIUIEKCY 3aXOJIiB, CIIPSIMOBAHUX Ha
TIOJINIIEHHS CEPEIOBHIIA TPOYKMBAHHS JIFOIMHH, 3HHKSHHS
(haxTOpiB PU3HKY Ta IMiABHUIICHHS MOTCHITIANY 370pOB’s, a
X ITHOpYBaHHS CIIPUYMHHUTH CKOPOUYECHHS TPHBAJIOCTI 3/10-
POBOTO XKUTTS CEPETHHOCTATHCTHIHOT JIFOMHH, CTBOPEHHS
BEJIMKOTO TArapsi XPOHIYHMX 3aXBOPIOBAaHb 1 CMEPTHOCTI,
TIPUTHIYCHHS YMHHUKIB, SKi CIPUSIIOTH 3MIITHCHHIO 1 M-
TpuMIi 310poB’si. Taki 3aX0M IPYHTYIOTBCS Ha CTpaTerisix
iMyHi3aIlii, 3MilTHEeHHS 3I0POB’S Ta JOTIIIAY 32 JITEMH, TIO-
KpaIlleHHs] MApKyBaHHsI Xap4OBUX MPOAYKTIB, ITiABUILICHHS
BMICTY BITaMiHIB i MiHEpaJiB y Xap4OBHX MPOAYKTaX, IO-
KpAILeHHS! TI0XHMBHOT SIKOCTI Xap4iB 1 MiJBUIICHHS IXHBOTO
MTO3UTUBHOTO BIUIMBY Ha 370POB’S JIOAMHH, a TAKOXX Ha
3a0e3MeveHH] ONTUMAILHO OPTraHi30BaHOTO Ta JIOCTYITHOTO
HaJIaHHSI MEAWYHHUX HOCIIYT.

V nocnimxkenni FO. 1. Centok, 3. O. Hamtok [13] maromo-
LIEHO: 32 Yac iCHyBaHHS HE3aJIeKHOI YKpaiHU JepKaBHa
TIOJIITHKA 31 3MIIHEHHSI CUCTEMH OXOPOHH 3/I0pOB’s Oyna
MepeBakKHO CIIpsIMOBaHa Ha 3a0e3IeueHHs] MEJUYHOTO
KOMTIOHEHTA 3/I0POB’Sl HAaCeJeHHS — ()OPMyBaHHS 3aKOHO-
JIABUMX MEXaHI3MIB Ta CTparerii po3BUTKY CUCTEMH OXOPOHU
3JI0pOB’sI, @ OXOPOHA TPOMAJICHKOTO 3/J0POB’S IIIe HE € TPio-
PHUTETHOIO METOIO JePKAaBHOT MOMITHKY YKpaiHu. Brim tema
TTOKPAIIEHHS TPOMAJICHKOTO 37I0POB’Sl TIOCTYIIOBO HalyBae
BCe OLIBIIOro 3HAUCHHSI, BUKIIUKAE IHTEPEC 1 B YKPATHCHKUX
HAyKOBIIIB, 1 IPAKTHKIB.

[ToHATTS PO 3MILHEHHS 30POB’Sl € JIENI0 CXOXKHM Ha
CaHITapHy OCBITY, OCKUTBKMA Ma€ CXOXI ITUTi Ta 3aBIaHHS.
Brim 3MiltHEHHS 310pOB’ s HE € Taly3310 3HaHb 1 HABYaJIbHOIO
JMCIHMIUTIHOIO, SIKY BUKJIaAal0Th. CIIPUSIHHS 3710pOB 10 — L€
HIATPUMKA, Ky HaJIal0Th Pi3Hi IHCTUTYLIT [S], 30kpema B Me-
JKax OCBITH, KOMIDIEKCHHX 1HII[IaTHB Ta YMOB, III0 CIIPHSIFOTH
TIOJINIICHHIO CTaHy 3710POB’s Ta OJIaronoyyus.

Meroto eBporieiicskoi nomitiku 310poB’s1-2020 € icroTHe
TIOJTIIIEHHST JOOpOOYTy HAceNeHHsI, CKOPOUESHHST HEPIBHO-
CTi B Taly3i OXOPOHH 3JI0pOB’sl, po30ya0Ba IpOMaJICHKOTO
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3[I0pPOB’s, Opi€HTAIisd Ha TOTpedu mrozel i 3abe3neyeH s
CTIIKOCTI CHCTEM OXOPOHH 3/10POB’S1, 1110 XapaKTePU3YIOThCS
SIKICTIO MEAWYHOI JIOMOMOTH Ta AOTPUMAHHSAM MPUHIUITIB
3araJbHOTO OXOIUICHHS, COI[iaIbHOI CIpaBeUIMBOCTI Ta
cominapraocti. Ha gymky f. JI. I'pxxuboscskoro, O. B. Jlio-
OiHIL [ 14], TOCSITHEHHS IUX IUICH € CKJIAIHUM 3aBIAHHSIM,
KOJIM COILliaThHO-CKOHOMIYHA CUTYyAaIlisl B YKpaiHi 3a3Hae
(yHIaMEHTabHUX 3MiH, 2 HalllOHAJIbHA CUCTEMa OXOPOHH
370poB’sT — MacmTabHIX pedopm. CKIamHICTh 3yMOBICHA
THM, 1110 HEOOX1THO YiTKO BU3HAYUTH MPIOPUTETH ACPIKABHOI
TIOJIITHKY, 33]IisITH KITFOYOB1 (PYHKIIIi yIIPaBIiHHSI OXOPOHOIO
37I0pOB’sI Ta 3aKOHOJIABYO 3aKPIIUTH PO3BUTOK AEPIKABHOT
CHCTEMH OXOPOHH 3/10pOB’sl YKpaiHu.

BusnageHo 00’ €KTHBHI Ta Cy0 €KTUBHI MPUYHHH, 1110 3y-
MOBJIIOIOTh 1CTOTHE 3HIKEHHS PIBHS 30POB’sI. 3-TIOMIX HIX
BH3HAYAIOTh HacaMIiepes] TMOOKY COIiallbHO-eKOHOMIUHY
KpH3y, 1110 CHIPHYMHEHA 30BHILIHBOIO 30POIHOIO arpeciero,
100aTbHI eKONOT1YHI POOIeMH, cl1abKy MaTepialbHO-TeX-
HiYHYy 0a3y 1 HEJOCKOHAIIy CTPYKTYPY CHCTEMH OXOPOHH
37I0pOB’sI, CAaHITAPHO-TIri€HIYHY Ta (pi3KyITBETYPHO-03I0POBITY
HEKOMIIETEHTHICTh OUIBIIOT YACTUHM HACeJICHHS YKpaiHH, a
TaKOX Te, III0 YAMAJIO JIFOZICH HE YCBIOMITIOIOTE IIIHHOCTI Ta
MOTHBALIiT 10 310POB’sI Ta 30POBOTO CHIOCOOY MKUTTS TOLIO.
HeraruBHuil BIIMB MOCHITIOIOTH 1 TIOPYIIEHHS OCHOBHHX
BJICOJIOTTYHUX TIPHHIIMIIB B OpraHizaliii Ha4aibsHOro mpo-
1iecy (cepemHpoi, CTIeliaabHOI Ta BUIIIOT OCBITH), 8 TAKOXK Ha
BUPOOHULITBI Ta B 100yTi. Uepes 1ie y MIKOJISPIB 1 CTYCHTIB
BU3HAYAIOTh 3POCTAHHS PIBHS 3aXBOPIOBAHOCTI Ha TOCTPi
Ta XPOHIYHI 3aXBOPIOBAHHSI, 1110 CIIPUYMHSIOT TTIOPYILICHHS
TIOCTaBH, TOCTPOTH 30PY, INIOCKOCTOMICTh, ICUXIYHI Ta CO-
MaTHYHI PO3JIa IH.

HuHi 3710poB’st BU3HAYAIOTE 1 SIK pe3yNbTar IpoLecy aJiar-
TaIlii, 1110 € BiAMOBIIIIO HA COIIaJIbHO YTBOPCHY PEAJIbHICTb.
ApnarrTaryis 1a€ 3MOT'y OpraHi3My JIFOJIMHH IIPUCTOCOBYBATHCS
JI0 3MiH JIOBKLJUIS, BHYTPILIHIX (bi3i0IOTTYHIX 3MiH, JiKyBaH-
HS IIPU TIOPYLIEHHSX (YHKIIH 1 10 MpOLECciB NMPUPOIHOTO
crapians. [loxu opraHi3M 30aTHAN MiATPUMYBATH CTaO1Tb-
HICTh BHYTPIIIHBOTO CEPEIOBUIA 32 JIOTIOMOIOI0 aanTa-
LiHUX MeXaHi3MiB, BiH mepeOyBae B CTaHi, KU MOKHA
OIIIHUTH SIK CTaH 370pOB’sI. BTiM, SIKI110 OpraHi3M OMHUHSETHCS
B YMOBAaX, KOJIY BIJIMB 30BHIIIHIX (haKTOPIB IIEPEBHUIILYE HOTO
aJlanTamiifHi MOXKIIMBOCTI, @ 3yCHJUISL 0COOU 10 MiATPUMKH
37I0pOB’sl HE € a/ICKBATHUMH, HACTAE CTaH, MPOTHIICKHNI
37I0pOB’I0 — CTaH XBOPOOH, CTIMKOT MaToJIorii.

3a maanmu ¢axismiB [15], HuHi € moHax 450 BU3HAYCHD
3/I0POB’S JIIOAMHU, a OT>Ke HAEThCS MPO Iy’Ke CKIATHUN
(heHOMEH, SIKMH TTOKH 1110 HE MO)KHA TIOBHICTIO ITOSICHUTH.

BaximBo 3ayBa)KMTH, IO MOHSTTS 3I0POB’Sl € B3aEMO-
TIOB’SI3aHOFO CUCTEMOR0. Y TIiH UTICHIH CHCTEMI pO3Pi3HSIIOTh
Taxi oro BUH, IO JIOMOBHIOIOTH OAWH OIHOTO: TyXOBHE,
TICHXIYHE, MOpaJIbHE, COIliabHe, (Pi3HYHE, 110 € IIHPIIIM,
HiK y Bu3HaueHHI BOO3. O0rpyHTOBAHO Iie TUM, [0 Ha3Ba-
Hi €JIEMEHTH Pa30M BU3HAYAIOTH 3arajlbHUN CTaH 3/10pOB’sI
JoAuHM. SIKIIO Oyb-sIKMH 13 1IMX €JIEMEHTIB MOPYILCHUMH,
JIIOAVHY HE MOJKHA HA3BaTH 3/10POBOIO.

JyxoHe 310poB’s. Ha mymky, I'. FO. YexoBcrkoi [16], my-
XOBHE 3/I0pPOB’Sl BU3HAYAETHCS TyXOBHUM BHMIpOM 0COOH-

CTOCTI, 1i CBiIOMICTIO, IEBHIMHU MEHTAJIbHUMH PAKTHKaMH,
JKUTTEBOKO CAMOIZICHTU(IKAIIIEI0, BU3HAYCHHSIM CEHCY JKUTTSL,
OIIIHKOIO BJIACHUX 3I10HOCTEH 1 MOXKJIMBOCTEH; TOOTO II€
CBIJIOME TIparHeHHs 0 ICTUHH, 100pa, 3[aTHOCTI IISTH 3
TF000B’ 10 10 ONMIKHBOTO, YCBIOMIIEHHS TIPHYETHOCTI JI0
npupomu i Beecity. JlyXoBHICTh BU3HAYAIOTh SIK 31aTHICTh
JIFOIIMHY BU3HABATH 1 JOTPUMYBATHCS HAUBUILIMX MOPAIBHIX
HOpM. BoHa 03Hauae, 1110 BC1 aCleKTH CaMOCBIIOMOCTI 0CO-
OUCTOCTI: TTi3HABAJIBHI (CaMOITi3HAHHS ), EMOIIITHO-OIIIHOYH1
(camool1iHKa), 1i€BO-BOJIBOBI (Camoperyisiilisi) — chopMoBaHi
Ta PO3BMHEHI HA HAICSKHOMY piBHI. OTXe, JIIOOUHA 3 THM
OUIBIIMM YCBIZIOMJICHHSIM CTaBUTHMETHCS 10 cebe Ta Jio
BJIACHOT'O 3/I0POB’sl, YNM JTyXOBHO BHIIIOIO € 1l OCOOUCTICTB.

Icuxiune 310poB’s. 3a Bu3HauUeHHsM ekcrieptiB BOO3 [2],
11e CTaH OJIaromnoIyJds, 3a SIKOTO KOYKHA JIFOANHA MOXKE peati-
3yBaTH BIIACHMII TOTEHLIaJI, BIIOPATUCS 13 )KUTTEBUMH CTpe-
caMu, POYKTHUBHO Ta ILTIJHO IPAIoBaTH. Y JOCHIIKEHH]
B. B. lllyteka [17] moka3ano: ¢izn4Ha akTHBHICTb, CIIOPT
1 (bi3MUHI BIIpaBM BIUIMBAIOTH Ha BiJJHOBJIEHHS NCUXIYHOTO
3[I0pOB’S, MiABHUIIYIOTh PO3YMOBY aKTHBHICTH 1 CIPHUSIOTH
IHTEHCUBHOMY PO3BUTKY INCHXIYHHUX IpoueciB (mam’sTi,
CHOPHUHAHATTS, EMOLIHHOTO Ta MOBEAIHKOBOTO KOHTPOJIO,
KOHILIEHTpalii yBaru, KOrHITUBHUX (yHKHiH Tomo). Lle
TaKOX JIOTIOMArae 3MEHIIITH TPHBOXKHICTh, HOPMaITi3yI0un
CHHTE3 TOPMOHIB 1 OOMiHHI ITPOLIECH B TKAHWHAX, 3ayBaXKy€
I'. JTazoc [18].

MopaabHe 310poB’s. Y pe3ynbrari aHallizy HayKoBoi Jiite-
parypu [19] 3poOnim BHCHOBOK, IO MOpAJNBHE 3A0POB’S
— KOMIUIEKCHA CHUCTEMa I[IHHOCTEH, YCTaHOBOK I MOTHBIB
TTOBE/IIHKHM OCOOMCTOCTI B COIIATbHOMY CEPEIOBHIIIL, IIT0 TIe-
pendadae 3aCBOEHHS Ta JOTPUMAHHSI BU3HAYEHUX MOPAJIbHUX
HOpM. DOpMyBaHHS OCHOB MOPAJIbHOTO 310pPOB’ s OTpedye
BIZIMTOBITHOTO PiBHSI MOTHBAIIIT, 1110 (GOPMYETHCS Y TPOIIECi
CHCTEMATH30BaHNX 3aHSTh.

Couiaasne 310poB’a. Ha nymky excneprie BOO3 [2],
COLliaIbHE 3/10pOB’sl — CTYIiHb 200 piBEHb 3310BOJIEHOCTI
0COOMCTOCTI CBOIM COIIaIbHAM OTOYEHHSM 1 MaTepiabHAM
J00po0yTOM.

®izuune 310poB’s. o chepu (i3maHOrO 310pOB’ s, HA TyMKY
1O. A. Koauis [20], Hane:kaTh Taki YHHHUKH, SIK THIUBIITY-
QITbHI 0COOITMBOCTI (PI3MIHOTO PO3BHUTKY Ta (DYHKIIIOHYBaHHS
¢izionoriyHuX QyHKIIH OpraHizmMy 3a pi3HUX YMOB (BiJHOC-
HOTO CIIOKOI0, pyXy Tom10). Pakropamu hi3HIHOTO 370POB’S,
Ha iymky T. 'yprosoi, C. Hesronu [21], € piBeHb (i3H4HOTO
PO3BHTKY, (hi3UTHOI MiATOTOBICHOCTI, TOTOBHOCTI OpTaHi3-
My 110 (hi3UYHOT IPaIe3IaTHOCTI, 30aTHICTh 10 MOOLTi3aIil
a/IaNTaIiifHOTO MTOTEHIIiaTy OPTaHi3My JIFONHHH.

Oco0miBy CTypOOBaHICTh BUKITUKAE CTAH 37J0POB’ st MOJIOJI.
CyuacHa MOJIOIDKHA TOJIITHKA 3a3BHYAi Mae JeKIapaTHB-
HUH XapakTep, HaldacTiinie oOMeKeHa JIMIIe 3aKIHKaMH
JI0 37I0POBOTO CIIOCOOY KUTTA, i AKLECHTY€E MEPEBAKHO Ha
(biznyHOMY 3710pOB’1.

OTxe, cydacHiil momitumi y cepi OCBITH MpUTaMaHHA
abcoroTH3alis 3HauymocTi Qi3KyIbTypH 1 CIOpTY SIK
cdepu, 0 TpUBAJIMH Yac BiCTaBajia y MUTAHHSIX PO3PO-
OJICHHST MEXaHI3MIB 3MIIHEHHS 1 (PI3MYHOTO, 1 TYXOBHOI'O
3[0pOB’s MOMUHU. Harri JocimipKkeHH s, a caMe KOHIICTIIIis

276 Current issues in pharmacy and medicine: science and practice. Volume 17. No. 3, September — December 2024

ISSN 2306-8094



OpueiHaribHi 0oCidxeHHs!

1 memaroriuHa TEXHOJOTIS HempodeciitHol Gi3KyIbTypHOT
oceitn (Hn®O) nronuHu, 1m0 CrpsMOBaHi Ha MMOCHJICHHS
OCBITHBOI CKJIa0BOI MUCHUIUIIHN «Di3nyHe BUXOBaHHS»
y BUILIH IIKOMI, CIIPUSIFOTH BUNIPABJICHHIO IIUX HEJOJNIKIB.
3rimHo 3 BucHOBKamu B. B. TIpruxonpka, 3a0e3meueHa gieBoro
nenaroriyuoi texnonoriero HndO cnpusie popmyBaHHIO
BIIACHOTO 310poB’s [22].

[Mommpena aymKa, 1110 3110pOBHH CIIOCIO JKUTTS riepeidadae
TIepeIyciM 3aHATTS CIIOPTOM, IKi 3a0€31IeUyIOTh IHTETPaIlifo
MDK (i3MIHUM 1 JyxoBHUM. [lilicHO, aKkueHT Ha (i3u4Hii
KyJBTYpi Ta CHOPTI € OJHUM i3 3arajJbHONPUHHATHX M-
XO[IB J0 MIATPUMKHU Ta 3MILIHECHHS 30POB’Sl HACEJCHHSI.
[pore, He3BaXkarO4UX Ha CIIPSIMOBAHY NPOMAraH/Ty, CUTYaLlis
MIPOTATOM 0araTh0X POKiB 3aJUINAETHCA HE3aJOBUIBHOIO.
Hanmipna yBara 1o hi3i4HOTO acreKTy Ta I10B’ I3aHHX 13 HIM
VSIBIIEHB TIPO 3[0POBUM CTOCIO KUTTS 0€3 HaIlpalfoBaHHsI
BIJIIIOBIIHIX 3acO0IB BIUIMBY HA CBIJIOMICTH OCOOMCTOCTI,
OYEBHIHO, OyiTa HEBHUITPABIAHOIO, BIIIOBIIHO 10 BUCHOBKIB
nocmimpkerns JI. M. Pubanko [23].

OpHi€I0 3 IPUYXH € HEeBIAMOBIAHICT CUCTEMH, IPUH-
LIUITiB, METOJ(IB 1 CIIOCOOIB OXOPOHH 1 3MIITHEHHS 30POB’sI
Ta Cy4yacHUX BUMOT. BHU3HA4aroTh TakoyK po30iKHOCTI Mik
CHCTEMOIO 3HaHb, SKa Hasae iH(MOPMALIIO PO 3/10POB’S B
HAITIOHAJBHIN OCBITI, Ta pealiiMA CHOTOACHHS, 110 BUHH-
KJIM BHACIIZOK COIIaJIbHO-CKOHOMIYHUX 3MIiH B YKpaiHi.
Po3pobxa mpuHIHUIIOBO HOBOI Ta €(peKTHBHOI CHCTEMH, IO
OpIEHTYETHCSI HA AIsUIBHICTH 0COOU B cepi BajIeosoriyHol
OCBITH, 13 3aJTyYCHHIM TIEIarOTi9HUX ITiIXO0/iB — HeOOXiTHA
YMOBA ISl TIOJIOJTAHHSI CKJIAIHOI CUTYaIlii B TaTy3i OXOPOHU
3710pOB’S1.

VY nocmimkenni B. B. lyteka [ 17] migkpeciieHo, 1o 310-
OB’ sl IFOIMHU (POPMYETHCS BHACIIIOK B3a€EMOJIIi 30BHIIITHIX
(IpUPOOHUX 1 COLaIbHUX) Ta BHYTPIIIHIX (CIaKOBICTb,
cTarh, BiK) (akropis. [Ipobiemu 3i 370pOB’SIM BUHUKAIOThH
4yepe3 BIUIUB PI3HUX YMHHHUKIB: TPUBAJIOT, IHTEHCUBHOI pO-
3yMOBOI Ta (hi3UYHOT AiSUTBHOCTI, Ha/IMIPHOTO BUKOPUCTAHHS
T'aJPKETIB, 1110 MOYKE IPU3BOIUTH 10 HEBPOTHYHHX PO3JIaMiB,
a TaKOXK HESIKICHOTO Xap4yBaHH:I B TIOEAHAHHI 3 TITIOKIHE31€0
Ta TINOJMHAMIEIO, 1110 HETATUBHO BIJIMBAIOTh HA AKTHUBHICTh
ycix cucteM opranizmy. HasezneHi dakropn y KomImiekci
TIPU3BOISATE 10 3HIDKEHHS PiBHA (i3HIHOTO 300poB’s [24].

OnHKUM i3 KpUTEPIiB COLIAILHOTO OJIaronoiyyus € co-
IiaJibHa a[alTOBaHICTh JIIOAWHM, Ky BUCHI MOB’SI3YIOTH 31
3[aTHICTIO €(DEKTHBHO CIUIKYBaTUCS, PO3BUBATH 37I0POBI
MDKOCOOHMCTICHI CTOCYHKH, IPUCTOCOBYBATHC JI0 TAaHIBHUX
COLiaJIbHUX HOPM 1 TPaBWJI, B3AEMOIISTH 3 JCPKaBHUMHU
iHcTuTynismu. Lle Takox Typoora mpo cede, hopMyBaHHS Ta
3MIIIHEHHSI BJIACHOTO 3/10poB’si. O1IHY 3 TIPOBITHUX poOJIeH y
BUIIIEHHI ITi€i CyCITUTFHO 3HAUYIIO1 TPOOIIEMH BiTITParOTh
BUKJIaa4i (CYy0’ €KTH OCBITH) «IIUBUILHIX) 3aKJIA/IiB BHIIOT
OCBITH, OCKUTEKH BOHH, KPIM POIIHH, POPMYIOTb 13 AUTHHU
0COOHCTICTh, TPOMAJISIHIHA, JIFOMHY.

Po3B’s13aHHS ITUX TIHTaHP € OHIEI0 3 OCHOBHHUX (PYHKIIII
neprkasu. Y pesomorii 23.61 BeecBiTHBOT acamOiie 0XOpoHH
310poB’st (BAO3) miagkpecieHo BiAOBIATBHICTE IepKaBU
3a 3II0pOB’s HACEJICHHS, M0 Mae OyTH pealli3oBaHa 4depes
HU3KY C€KOHOMIYHHX 1 COIIaJIbHUX 3aXO/IB Y HAIIOHAJIBHIN

CHCTeMi OXOPOHH 3I0POB’sI, a TAKOXK ITUTFOBE Ta e(heKTUBHE
BUKOPHCTAHHS BCIX HasBHUX PECypCiB Ha MOTpeOH 0XOo-
POHU 3IOPOB’S, IO MOXYTh OyTH BHILUICHI CyCITLIECTBOM
Ha KOYKHOMY eTarli pO3BUTKY, Ha OCHOBI HaI[lOHAJIBHOTO Ta
MICIIEBOTO ITaHYBaHHSA [25].

JeprxaBHy nosiTiKy Ykpainu y cdepi oXopoHH 310poB’st
HAyKOBLI TPaKTYIOTh SIK HHU3KY JIep’KaBHUX pillieHb abo 30-
00B’s13aHb, CIIPIMOBAHNX Ha 30epeKeHHS 1 3MIIIHEHHS (i3ny-
HOTO, TICUXIYHOTO 370POB’SI Ta COLIAIBHOTO OJNAromnoIyqdst
HACEJICHHS, 110 € BKJIMBOIO CKJIAJ0BOIO HAlliOHAJIBLHOTO
OararctBa. Lle mocsraeThes IUIIXOM peai3arlil MO THYHUX,
OpraHi3alliifHIX, CKOHOMIYHHX, IIPABOBHUX, COIIIAIbHUX, KyJTb-
TYPHHX, HayKOBHX, OCBITHIX 1 MEAMYHHX 3axoiiB. MeToro
LUX 3yCHJIb € 30epeKeHHsI TeHO(DOH/Ty YKpaTHChKOI Hallii Ta
if TyMaHITapHOTO MOTEHIIATY, a TAKOXK BpaxyBaHHS MOTPeO
TENEPIITHBOTO 1 MPUUICIITHIX TOKOIiHb Ha O1aro OKpeMux
JIroziel Ta YKpaiHChKOTO CYCITIECTBA 3aTaJIOM.

OTXe, TPOMAJICBKE 3I0POB’ST MOYKHA BU3HAUUTH K 0e3-
TIEPEepPBHUHN 1 CUCTEMAaTHYHUI Tpolec, CIPsIMOBaHUN Ha
3amo0iraHHs Ta MOIOJIAHHS 3aXBOPIOBAHB, 4 TAKOXK HA 3MiIl-
HEHHs 37I0pOB’sl 1 T0OPOOYTY HACEIICHHS Yepe3 peatizallito
PI3HOMAaHITHUX aHATITUYIHIX, OPTaHI3AI[IMHIX 1 TPAaKTHIHNX
3axoniB. Lleit mporec norpedye eheKTHBHOTO Ta CHCTEMHOTO
iH(pOpMaIlifHO-aHATITHYHOTO CYIPOBOIY 3 OOKY OpraHiB
JIeprKaBHOT BIIaJIH, sIKi pa3oM (POpMYIOTh AEpKaBHY MOJITHUKY
B raiy3i rpoMaJIChKOTO 310pOoB’si. BiIMOBIIHO 10 BUCHOBKIB
C. B. KpaBuenka, eprxaBa Mae 3abe3reqyBari 30ip, aHasi3 Ta
iHTepIpeTarito iH(GopMAaIIii A7 HACTYITHOTO BUKOPUCTAHHS
BIJIMTOBITHUMHU JICPKAaBHUME OpPraHaMH I1i]] YaC BU3HAYCHHSI
NPUYAHHO-HACIIIKOBUX 3B 5I3KIB MiXK 3aXBOPIOBAHHSIMH Ta
X HACJIIIKaMH, a TAKOX ITiJ1 Yac IUIaHYBaHHs, peasisarii Ta
OLIIHIOBAaHHS MPAKTUYHAX 3aXOJiB y cepi OXOPOHU 370-
por’s [10].

JlocniiHuKN BH3HAYaAIOTh, 1[0 CHCTEMi TPOMaJICBKOTO
370pOB’s B YKpaiHi mpuTaMaHHi HeoTiKH. Tak, ykpaiHChKa
cHCTeMa OXOPOHHM 3/I0POB’Sl HE 3aTHA CYTTEBO BIUIMHYTH
Ha CTaH 3/I0pOB’ sl HACEJICHHSI, SIKUH BUEHI 1 JTIKapi-MPaKTHKH
OLIIHIOIOTH SIK KDUTHYHUH, OCKIIBKY BOHA 30CEpe/KeHa Ha
HaJaHHI MEIUYHOI 1OTIOMOTH XBOPUM, IPaKTHYHO irHOPY-
104U 1TOTpedu 310poBoro HaceneHHs. Came ToMy HE0OXiTHO
JOKOPIHHO 3MIHUTH IMapagurMy OXOPOHHU 370pOB’S Ta
3HAKMTH BIOBIHI cTparerii 11t e(heKTUBHILIOT Iep KaBHOT
TIONITHKY B WiH ramysi. Ha mymxy B. B. Ilpuxoznpka, ines
MOOYZI0BH BJIACHOTO 3/I0POB’sI IPYHTYEThCSI Ha 3JIaTHOCTI
JONWHU TIOAUTATH TIe TIPaBo, I[IHYBaTH ¥ MiATPUMYBaTH
BJIACHE 3/I0POB’sl SIK KOHCTPYKTHBHY aJIbTEPHATUBY HEJO-
CTaTHiH yBa3i 10 JTFOAWHU Ta ii pOJIi B MOJIMIICHHAI TPOMa/I-
CBKOTO 3710poB’s [22].

3rigao 3 BucHOBKamu . C. [lemuenka [26], mpoTsarom
TPUBAJIOTO YaCy TPOMAICHKE 37I0POB’ST aCOLIIFOBAIOCS TIIbKU
3 IISUTBHICTIO CaHITapHO-eITiieMionorivHoi ciryx0u. [Ipore
B 1potieci pe)opMyBaHHsI HALlIOHAJIBHOI CUCTEMH OXOPOHH
370POB’s1 710 Chepr rPOMAIICHKOTO 30POB’sI BKITFOUECHO TAKOXK
3aX0/ 3 MPOMIITAKTUKHU Pi3HUX 3aXBOPIOBaHb, a TAKOXK ITiJI-
KpECIIEHO BaKIIUBICTh MIXKCEKTOpaIbHOI criBmpari. [TeBHi
KPOKH BXKe 3IIHCHUIIM, aje TOYKOBO, HECHCTEMHO, 110 He
PO3B’s13y€ MpoOIEMy IPOMAIICHKOTO 3710pOB’ L.
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3-nomix iHIIorO0, PO iTaKTHKa TPOMAICHKOTO 3I0POB’ S
Mae repedadaTy:

— 3a0XOYCHHS JIOJICH MIKITyBaTHUCS TPO CBOE 370POB’S
(BKIIOYatOuM TPO(DITaKTHYHI OIVISIIN) 1 BECTH 3M0POBHI
croci0 XKUTTA (IABUIYI0YX 00i3HAHICT PO BAXKIIMBICTH
(i3MYHOT aKTMBHOCTI Ta Jato4M iHPOpMaLiio Mpo Gi3uYHy
AKTHUBHICTB, ICHXIYHE 30POB’sI Ta IHTEICKTyAILHIH PIBESHB ),

— 30Cepe/DKeHHS] Ha MapKyBaHHI XapyoOBHX MPOIYKTIB 1
BKJIMBOCTI TPABUITLHOTO XapIyBaHHS IS TITEH 1 JOPOCIHX,
0COONMBUI aKIIEHT — HA KUTBKOCTI BITaMiHIB 1 MiHEpaiB y
MIPOIYKTaX JUTSA JITeH 1 TOPOCIHX.

VY npaui A. b. Bep3iHoi HarosnoreHo: iicHUIM Mz 10
IPOMaJICHKOTO 3/10pOB’sl Iiependayae, 1o yBary Tpeda 3oce-
peauTH Ha (I3UYHUX, ICUXIYHHUX, TICUXOJIOTIYHHX, JTyXOB-
HEX 1 comjaipbHuX acrekrax. OIiHIOBaHHS [IUX IOKa3HUKIB
Tpeba 3A1iCHIOBATH CUCTEMHO, BPaXOBYIOUH 1XHI B3aEMHUHN
3B’s130K [27].

3ayBakuMoO, M0 B YKpaiHi MUTaHHS 10710 (HOPMyBaHHSI
3II0POB’SI30€PEIKYBATBHAX KOMIICTCHTHOCTEH MalOyTHIX
(axiBmiB (Ha TPUKIIAMI JTIKapiB) HA 3aHATTAX 3 (I3UUHOTO
BUXOBAHHS BXKE CTOITh Ha MOPSJIKY J€HHOMY. Y pe3yJbTari
JOCIIKEHD MI0710 (hOPMYBaHHS 30POB’130epeKyBaTbHIX
KOMITETEHTHOCTEH MaliOy THIX JIIKapiB y BUIIMX HABYATbHUX
3aKJIa/jax BUSABJICHO TaKi pOTHpiads [28]:

— corriajgbHa TOTpeda y 3MIIHEHHI 37I0pOB’Sl HACCIICHHS
VYkpainu Ta HEIOCTAaTHE YCBIMOMIICHHS 1€l TOTpeOu, oco-
OMBO cepell MaOyTHIX JTiKapiB, SIKI HE 3aBKIU PO3YMIiIOTh
LIHHICTB BJIACHOTO 3/I0POB’SI TA BAXKJIMBICTh YJJOCKOHAJICHHS
CBOET (DI3UYHOT KOMITETCHTHOCTI;

— COIIAJTFHAH 3amuT Ha (PI3UWIHO 3MOPOBHUX i KOMITETECHT-
HUX JIIKapiB 1 cabke TeOPEeTHKO-METOMYHE 3a0e3IIeUeHHsI
npouecy (GopMyBaHHS 310pOB’s30epeKyBaIbHUX KOMIIE-
TEHTHOCTEH y Ipolieci NpodeciiiHoO MiroTOBKH.

Ha ipoMy BaxkimBOMY acTieKTi He0OX1THO OKpEMO HaroJo-
cutu. Lle oB’s13aHO 3 THM, 1110, Ha TYMKY (haxiBLIiB, AUTIOMO-
BaHi JIiKapi HOBMHHI ONIaHyBaTH 15 KOMIETEeHTHOCTEH, 1 0/1Ha
3 HUX — IIPOMaraH/ia 3I0pOBOT0 CIIOCO0Y JKUTTS Ta Mpodiiak-
THKA 3aXBOPIOBaHb [29]. BriMm, sik 3a3Ha4arors B. Ocaquuii,
O. Bacumok [28] ta B. B. Ilpuxonsko [22], HeoOXiaHO BHU-
XOBYBATH ITO3UTHBHE Ta POAKTUBHE CTABIICHHSI 710 PO3BUTKY
BJIIACHOTO 3I0POB’S HE JIMIIIE Yy JIiKapiB, aje i y MalOyTHIX
(axiBuiB pi3HUX raiy3eil. Tak, BOHM MOBUHHI OMaHyBaTH
3aco0m (Hi3MIHOTO CAMOBIOCKOHAICHHS, CAMOIOTIOMOTH Ta
CaMOKOHTPOITIO; 3HATH Ta 32CTOCOBYBATH IPaBHIIa 0COOUCTOT
Tiri€HH; OTTaHyBaTH HABHYKH CaMOOOCITYTOBYBaHHS, yIIPaB-
JIHHS 0COOHMCTOO OE3MEKOI0 Ta HaJ[aHHSI MEPIIOT MEANYHOT
JIOTIOMOTH; 3HATH TIPUHIMUIN TICHXOJIOTIYHOI IPaMOTHOCTI,
CEKCYaJIbHOI KyJIBTYpH; 3HATH (PaKTOPH BILIUBY 370POBOTO
CTOCO0y KUTTS Ha (PI3MYHMI CTaH; a TAKOXK YMITH OOHpaTH
IHIMBIAyaJIbHI 3aCO0M 1 METO/IM PO3BUTKY CBOIX (PI3MYHHX,
TICUXIYHUX 1 0COOMCTICHUX SKOCTEH Ta IX 3aCTOCOBYBATH.

®diznuHe BUXOBAHHS € OPraHivHOIO CKJIa/I0BOIO CTPYKTYpH
BUIIO] OCBITH, BAXKJIMBIM IHCTPYMEHTOM (DOPMYBAHHSI 3aralib-
HHUX KOMIIETCHTHOCTEH, 30KpeMa 3710pOB’130epeKyBaIbHIX,
y Takux cepax, sk camooprasizamist (34aTHICTb OpraHizo-
BYBaTU JisUIbHICTD, YXBAJIIOBATH PILICHHS B CTaHJAPTHHX 1
HECTaHJAPTHHUX CUTYAIIiSX Ta HECTHU BiIIOBINAJIBHICTH 3a I

pIIIeHHS), KOMyHIKaTHBHA KyNbTypa (YMIiHHS TIPAIFOBATH B
KOMaH/Ij, JISTKO BiJIKDHBATUCS HOBUM JIFOISIM, MaTH BUTPHMKY,
KepyBaTH EMOIIiSIMH), (i3rdHA KyABTypa (YMiHHS BUKOPHCTO-
BYBaTH 3aCO0M 1 MeTomu (Pi3MYHOTO BHXOBAHHS UIS 30epe-
JKCHHS 1 3MIIIHCHHSI 37I0POB’sI, TIIBUIICHHS PiBHS (i3WIHOI
IiATOTOBJICHOCTI Ta TpaIe3AaTHOCTI MaiOyTHIX (axiBIIiB),
npodeciiiHa KyapTypa (popMyBaHHS BRKIMBUX SKOCTEH Ta
YMiHb, 30KpEMa THUX, IO € BAXIUBUMHU y mpodeciiiHoMy
KOHTEKCTI). AHAITI3yIOUH Pe3y/IbTaTH HAyKOBHX JOCIIKEHB,
37I0pOB’sI30epeKyBaIbHI KOMIIETEHTHOCTI Tpeda po3misiaaTu
B KOHTEKCTI 1X iHTerparii 3 IHIIUMH 3arajlbHUMH KOMIIETCHT-
HocTsiMH. [0 HUX HaJle)KaTh YMiHHS 3aCTOCOBYBATH 3HAHHS Ha
MPAKTHII, TPAIFOBATH CAMOCTIIHO, MDKOCOOMCTICHI HABMYKH,
poboTa B KOMaH/Ii, KOMYHIKaTHBHI, OpraHi3aTopchKi HABUYKH
TaJIinepcTBo. ExcriepTy BU3HAYMIIN 11l HABUYKH SIK BOYKIIMBHI
HaOip CITUTPHUX KOMOETEHTHOCTEHN JUISl BUITYCKHUKIB BUIIIIX
HaBYATLHHX 3aKiIaiB [30].

Po3pi3HSAIOTE 1Ba THIIN pe3yIIBTaTiB HABYAHHS, SKHM HaJle-
KHTB TIEBHE MiCIIe B OCBITHBOMY TIpoIIeci. Ix Tpe6a omiHioBa-
TH HAIIPUKIHII HABYAQHHS Y BUILIOMY HABYAIBHOMY 3aKJIai:

— crenianpHi ((haxoBi) KOMIETSHTHOCTI, IO TIOB’s13aHi 31
CreliaIbHIMH 3HAaHHSAMH B 00paHii ramysi npodeciitnol
JUSTBHOCTI, € Crienu(pIYHIMHA JUIS 1€l TpeAMETHOI raiysi
(TMCHMIUTIHY, TaTy31 YW HaNPsIMKY JisTBHOCTI);

— 3arajibHi (generic) KOMIETEHTHOCTI, sIKi, Ha JYMKY
A. B. 3abnonpkoi [31], € IEeBHOIO CyKyNHICTIO HaOyTHX
3HaHb, HAaBUYOK 1 3II0HOCTEH, O CIpUsIOTh e(hEeKTHB-
HOMY BUKOHaHHIO POOOTH 1 AisTIBHOCTI. 3TiTHO 3 BUCHOB-
kamu D. Arribas-Aguila et al. [29], BoHM € o€ THAHHSIM
KOMITETEeHI[ii, MOTUBAII Ta aTpuOyTiB, MO HEOOXiIHI
JU1si e(peKTUBHOTO BUKOHAHHS LIMPOKOTO KOJA 3aBAaHb y
Mexax MpodeciitHOi MiSTBHOCTI, MICTATh IHTEPAKTHBHY
KOMYHIKaIlif0, COIliaJbHy BiAMOBINaIbHICTh TAa aKTUBHY
CIPSIMOBAHICTh Ha TOCSATHEHHS YCIHiXy. 3ayBa)kKUMO, BTiM,
110 3arajibHi KOMIIETCHTHOCTI, 30KpeMa y cepi 3M0poB’s,
He € mpodeciifHO JeTepMiHOBAaHUMH, aje 00’ €KTHBHO €
npodeciitHO BayKIIMBIMH, OCKUTBKH ()OPMYIOTH IIAIPYHTS
Jutst peanizanii npodeciiiHnX KOMIIETEeHTHOCTEH.

[Moromxyemocs 3 BucHoBkamu H. H. 3aBuaiBchkoi,
O. 1. 3aBuaiBchkoi [32], M0 BUKOPUCTAHHS 3HAHb, YMiHb
1 HABUYOK, sIKi HAOyTI MiJ] Y4ac 3M0POB’I30epeiKyBaTEHOTO
HaBYaHHSI, Ma€ 3/IHCHIOBATHCS 3 YCBIIOMIICHHSIM KPUTHYHOT
BaXJIMBOCTI 1X 3aCTOCYBaHHS y nmpodeciiHii NisTbHOCTI
HE3aJISKHO Bl 00paHOT CreIiaIbHOCTI.

OO6roBopeHHs

310pOBHii CITOCIO KUTTS — OJMH 13 OCHOBHUX YHMHHHKIB
NEePBUHHOT MPO]ITAKTHKY, MOMIMIIICHHS 3I0pPOB’sl HACEIICH-
HsI BHACIIZIOK 3MiHU CIIOCOOY Ta CTHIIIO KHUTTS. Excriept
BOO3 naronomnryroTs, 0 TPpOM YBEPTAM YCiX cMepTen
MOYKHA 3arr00ITrTH MIISIXOM 3MiHH CTIOCO0Y JKUTTS. 3a TaHH-
mu J1. [I. Asg4ayk Ta iH., ePeKTUBHICTH MPOQIIAKTHKA OO0
3HIKEHHS CMEPTHOCTI IIPH XBOPOOAX CEPIIS i CYIUH OlTbIIIe
Hik Ha 50 % 1oB’s13aHa 3 Mo dikariiero a00 yCyHEHHIM (ak-
TOPIB pU3HKY, uie Ha 40 % — i3 sIKicHUM JTiKyBaHHM [33].

SIk 3m0poBHIt CIIOCIO KUTTS BU3HAYAIOTH YCBIIOMIICHE,
BIZINOBIIaJIbHE, aKTHBHE CTABJICHHS JI0 BIIACHOTO 3/10POB’sl,
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OpueiHaribHi 0oCidxeHHs!

3aBIaHHAM SIKOTO € (popMyBaHHS, 30epEeIKESHH Ta 3MIITHECHHS
KOMIIOHEHTIB 3710poB’s1. Y nipami H. [1. digvk [34] HaBeneHO:
SIK 37I0pOB’ 130€peKeHHS CITiJ] BU3HAYATH MPOIECH 3MIITHEHHS
Ta 30epekeHHS 3710pOB’s, IO CIIPSIMOBaHI Ha MoHdiKkallito
€MOLIHHO-TICUXOJIOTIYHO1, (PiI3UIHOI Ta IHTEIEeKTyalIbHOI
cthep ocobuctocTi, ycBimomieHe (Ha BiMIHY BiJ JAeKIapa-
THUBHOTO) LIIHHICHE CTABJICHHS JI0 BITACHOTO Ta TPOMaICEKOTO
37I0pPOB’sl, Ha 3arajbHE YCBIJIOMJICHHS OCOOHCTOI Bi/IIOBI-
JATBHOCTI 32 CTaH BIACHOTO 3I0POB’SL.

VY mpansix HayKoOBIB Pi3HHX Tajy3ed BUCBITICHO IO-
HATTS MIPO 370POB’s30epeKyBallbHy KOMIIETCHTHICTD. Tak,
B. Ocamqunii, O. Bacurok [28] BU3HAUMIIH, 1110 KOMIICTSHITIT
mono (GopMyBaHHS 3MOPOB’Sl BIAIIOBIAIOTE 00’ €KTHBHUM
KPHUTEPisAM CTCHKXONIACPIB, a 3arajbHOKY/JIBTYPHHUI PiBEHb
KOMIIETCHTHOCTI BUKJIaJIaqiB JAeTepMiHye eekTHBHE (Pop-
MyBaHHS y 3700yBaviB parioHaJbHUX YSABICHBb MPO 3]10-
poB’si30epexenns. Cybora B. B. [24] TpakTye TepMiH 5K
TIEBHUH PIBEHb METUIHO-BAICOJIOTIIHOI TPAMOTHOCTI, CTaH
COIIAJIBHOTO OJIaronoTyyusi, piBeHb PO3BUTKY TBOPUYHX CHII,
(I3UYHIX, ICUXIYHAUX 1 PO3YMOBHUX 3M10HOCTEH JIIOIMHH, SIKi
10 cebe, IHMMX JTrofIeit 1 mpupoan

3araioM MOIUISIOYN TAaKUHU IT1IXiM 1 pO3KPUBAIOYH HOTO Y
KOHTEKCTI (pi3MTHOTO BIXOBAHHS, C(hOPMyBaIH CHCTEMY Mi-
€BHX MEJaroriYHUX MeXaHi3MiB HenmpoQeciiHoi Gi3KybTyp-
HO{ OCBITH, III0 iCTOTHO BiIPi3HAETHCS BiJl IPOCTO TTOJAHHS
iHdopMmaltii Ipo 3710poB’si, Ha HOMY 30CepeKEHa BaJICOJIOT s
AKTyaIi30BaHO BIIPOBAKCHHS 1/1e# KpeaTHBHOI BAJICOIIOTI,
TOOTO 3aIo4aTKyBaHHs 1 MITPUMKH TBOPYOCTI 0COOH y 0e3-
TIEYHOMY BILIHBI HA BIIACHE 37I0pOB’s, a came (hopMyBaHHS ¥
3aKJ1a/1aX BUINOI OCBITH (Mi3KYJIBTYPHO AisUIbHOT OCOOUCTOCTI
Ta «OyIiBETFHUKA» BIACHOTO 310POB’s [22].

BriM, HEOOXiHI MEBHI YTOYHEHHS OO0 TPAKTyBaHHS
TepMiHa «3710poB’s30epexkeHHs». Ha mymky B. Boponn,
B. Tkauenko [35], dopmyBaHHs 300pOB’s130epexyBaIbHIX
KOMIIETEHTHOCTEH Iependadae CTBOPEHHsI BiJIOBIIHOT
CHCTEMH IIHHOCTEH 1 yCTaHOBOK, IIO3UTHBHOTO CIIOCOOY
KUTTSI MaiiOyTHHOTO (axiBIlsl, aKTUBHOI MOTHBALLI 10 ca-
MOPO3BUTKY Ta CAMOBIOCKOHAJICHHS, & TAKOXK (pOpMyBaHHS
COIaNIbHOI Ta BIAMOBIAANBFHOCTI 3a BJIACHE 37I0POB’S Ta
camopeaizaiiro y npodeciitnomy cepenopumi. Y mparii O.
Mounnuu [36] moka3aHo: Iei mporec Mae BiOyBaTUCs Ha
MDKIACIMIUTIHAPHOMY PiBHI Ta 4epe3 pO3BUTOK BiIITOBITHIX
KOMITIETEHTHOCTEH BpaXoByBaTH CrielU(iKy HaBUaIbHOT JIHC-
IUIDTiHA, KOTHITHBHI 3110HOCTI BUKTanadiB. ToOTo pe3ynbTa-
TOM HaBYaHHsI OyJ1e KOMITUISILIS TPUKIIAJHUX 3HAHD 13 PI3HUX
JWICITUILTIH, [0 CTOCYIOTHCS MHUTaHb 300poB’s ((hiziororii,
TICHXOJIOTi, Tri€HH TOMIO), 1110 ChOPMy€e KOMIIETEHTHOCTI B
YTpaBIIiHHI 30POB’SIM.

Pazom i3 TuM, 3rigHo 3 BucHOBKamu C. A. KymHipyk,
T. O. Benkooi [37], hopmyBaHHS 310pOB’A30€peKyBaIbHIX
KOMIIETEHTHOCTEH — IPOLIEC LIJIECIPSIMOBAHOTO CTBOPEHHSI
YMOB ISl OCBITHBOI MISUTBHOCTI, IO HE 3aBIAFOTh IIKOIH
37I0pOB’10 CTY/ACHTIB. Bin MicTuTh hopMu 1 METOIM HABUAH-
HS, IO CIPUSIIOTH 30€peKCHHIO Ta 3MIITHEHHIO 3710pOB’sI;
3HAHHS, BMiHHS Ta HABUYKY 1 BUKJIA/1adiB, 1 CTY/IEHTIB IIIOI0
BUKOPUCTAHHSI 3aC00IB JUTS 3MIIHCHHS 3JJ0POB’sl (BKJIFOYA-

FOUYM BaXKJIMBI KOMIIETEHTHICHI Ta JISUTbHICHI KOMITOHEHTH ),
(hopMyBaHHS IIHHICHOTO CTABJICHHS JI0 BIIACHOTO Ta TPOMa/I-
CBKOTO 3IIOpPOB’Sl; JOTPUMAHHS 30pOB’I30epeIKyBaTBHIX
TEXHOJIOTIH.

Otxe, 310poB’s130epexyBaIbHa OCBiTa MaOYyTHIX (haxiB-
11iB — aKTUBHUI TPOIIEC 3MIITHEHHSI Ta 30€pEeKEHHS 37J0pOB 51,
1110 CIIPSIMOBAHHI Ha rapMOHI3aLli0 (Pi3UYHOTO (TIIECHOTO),
TICHXIYHOTO Ta AyXOBHOTO crany. Lle Takox 1 akryasizarist
LIHHICHOTO CTABJICHHSI JI0 CBOTO 3[I0POB’S Ta 37I0POB’Sl OTO-
YEHHS, 1110 IPYHTYETHCSI Ha 3HAHHSX NPO (QYHKIIOHYBaHHS
OpraHi3my, KOMIIETEHTHOCTSIX 1010 MPOQLIAKTHKH 1 30epe-
JKCHHSI OTO ONTHMAJILHOTO PiBHS. ['0JIOBHUM TIPH 1IEOMY €
YCBIIOMJICHHS IIEPCOHAIBHOT BIITOBI A IbHOCTI 0COOMCTOCTI
3a piBEHb BIIACHOTO 3/I0POB’ .

BucHoBKu

1. ¥V 3acaiHN4YMX MIKHAPOJHMX 1 BITUM3HSHUX JOKY-
MEHTaX /10 OCTaHHBOTO Yacy He OylI0 BH3HAYCHO MICIE
ocobu / cy6’exTa 300pOB’A30epeKyBATEHUX (Di3KYIBTYp-
HO-03/I0POBYMX KOMIETEHTHOCTEH, 10 € OJHIEI0 3 BU3HA-
YJaJbHUX YMOB 3a0€3EeUCHHSI Ta MOINPEHHS BHCOKOTO PiBHS
TPOMaJICBKOTO 310p0oB’sl. BBaxkaemo, 110 i iy OKpecIuTi
JUTSI MaitOy THEOT IOBOEHHOT YKpaiHH, B sIKiif OCHOBHI pecypcu
OyIlyTh CIIPSIMOBAHI ITepeTyCiM Ha BiTHOBJIICHHS BUPOOHUYOI,
TPAHCTIOPTHOT iH(PACTPYKTYPH Ta IIOCHIICHHST 000POHO3/1aT-
HOCTI, & HE Ha MOKPAIICHHS COIiaIbHOI CepH.

2. Anani3z odinifHUX JOKYMEHTIB 1 HAYKOBHX JDKEpPEI
10Ka3aB, 110 30epeKeHHsI Ta 3MII[HEHHs 3/10pOB’sl Hace-
JICHHSI € OJTHMM 3 OCHOBHHUX HAIIPSIMIiB JIEP’KaBHOT MO THKA
OiIbIIOCTI KpaiH, BKIIIOYaloun YKpainy. e nutanus TicHo
OB’ sI3aHE 3 COLIAIbHO-KOHOMIUYHIMH, COIIiaTbHO-TI00YTO-
BUMH Ta BUPOOHUYMMH YMOBaMH. Y pO3B’s3aHHI IPOOIEeMH
310POB’A30ePEIKEHHS BaXKJIUBY POJIb Biairpae (isudyHe BH-
XOBaHHS MOJIOJIi, III0 € HEBiJ €MHOIO YaCTHHOIO KYJIBTYPH
0COOHCTOCTI Ta CyCHiIBCTBA 3arajoM. BoHO cnpsiMoBaHe
Ha BUKOPHUCTAHHS PyXOBOI aKTMBHOCTI SIK YMHHHKA, 110 MO~
3UTHBHO BIUIMBAE HA (Di3UYHHHA 1 COIIaTbHO-TICHXOJIOT T9HHH
CTaH, a TAaKOXX Ha (pOpMyBaHHS 1 PO3BUTOK (Di3HUHMX STKOCTCH.

3. 3anponoHOBaHO CHCTEMY IIE€IarOTiYHNX MEXaHI3MiB, 1110
ICTOTHO BiJIPi3HAIOTHCS Biji IPOCTO HaJaHHs iH(pOpMALLii po
KOpHUCTBH (IIKOJLy) THX YM IHIIMX BIUIMBIB 1 il HA 310pOB’s
JIIOJIMHY, 10 Mepe0ayeHo B MeKax Cy4acHOi MEeJUYHOT
Basieosiorii. JIOUIBHUM € BIPOBAPKEHHS 1/1el KpeaTHBHOT
BJICOJIOTIi IUISIXOM TIOCHJICHHSI OCBITHBOI CKJIaJIOBOI JIHC-
uurutiad «®Di3udHe BUXOBaHHS) Y 3aKJIalaX BHIIOI OCBITH
st popmyBaHHs (I3KYABTYPHO JisUTBHOT OCOOMCTOCTI Ta
MEHEKepa BJIaCHOTO 3710poB’si. HUHI OCHOBHA isUTHHICTH
OLIBIIOCTI BUITYCKHHUKIB 3aKJIa/[iB BUILOT OCBITH — HE ()i3Hy-
Ha, a IHTEeJIeKTyaJIbHa, 1 TOMY HaJIaJTi BIPOBAKEHHS i IXOIB,
1110 TIOB’A3aH1 3 TPOECIHHO-TIPHIKIIATHOIO (hi3UIHOIO i Iro-
TOBKOIO 10 (paxoBoi HisITPHOCTI, BBAXKAEMO HEOILTEHIM.

IlepcnexTHBY MOAANBIINX 0CTIIAKEHb BU3HAYAIOTHCS H0-
LUTEHICTIO HAyKOBUX PO3POOOK, IO TaTyTh 3MOTY 00’ €JTHATH
3yCHIIIA 3aKiafiB i (paxiBIliB OXOPOHU 3IOPOB’S Ta OCBITH
JUISL YCIIIIITHOTO BUKOPHUCTAHHS 37I0pOB’S30€peXyBabHIX
(i3KyIBTypHO-03/10pPOBUMX KOMIIETEHTHOCTEH BHITYyCKHH-
KaMH 3aKJIaJiB BUIIOI OCBITH.
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dapmaueBTMYHA [OMOMOra nauieHTam 3 ilLeMiyHoOK XBOpo6oto cepus:
TpaHcdopmauia hapmaueBTUHHOI NPAKTUKA

*

H. A. binoycosa

HauioHanbHui yHIBepcUTET 0XOPOHU 300poB’a YkpaiHu imei M. J1. Lynuka, m. Kuis

Peanizauisi HauioHanbHoro nnaHy BiAHOBNEHHS YKpaiHu B ranysi OXOPOHM 30POB’SA, @ CaMe BiAHOBNEHHS (hapMaLieBTUYHOIO CEeKTopa,
MOKpaLLEHHS JOCTYNy HaceneHHs 4O NMiKapCbkux 3acobiB Ta iX HANEXHOro BUKOPHUCTAHHS 3 ypaxyBaHHAM HOPMaTUBHO-NPaBOBOTO MONS,
rapMOHi30BaHOIO 3 EBPOMENCHKMM 3aKOHOLABCTBOM, @ TaKOX HafjaHHs AKICHOT (hapMaLeBTUYHOI JOMOMOTM i hapMaLeBTUYHUX MOCTTYr
notpebye 3aCTOCyBaHHS Cy4acHUX NigXoAiB Ha 3acajax [oKa30BOi MeANLIMHM Ta BNPOBAMKEHHS iX y hapMaLeBTUYHY NpakTuky. MauieHtam
i3 cepLEeBO-CYAMHHIMM 3aXBOPIOBAHHSAMM, siki OTPUMYIOTb NikapCbki 3acobum 3a peuenTamu Big nikapis 3aBasky nporpami peimbypcadii,
cnip HagaeaTu hapmaieBTUYHY AOMOMOry Ha 3acajax A0Ka3oBOI MeauUMHY Ans 3abe3neyveHHs HanexHoro BUKOPUCTaHHS NikapCbKux
3acobiB Ta pauioHanbHoi hapmakoTepanii.

Merta pobotu — JocnignTu ykpaiHCbki iHpopmaLinHo-Haykosi 6a3n AaHnx, HaykomeTpuyHi 6asn Embase, Web of Science, PubMed,
Cochrane Library ons BusiBneHHs, yaaranbHeHHs Ta cucTeMaTu3allii HayKOBUX [Kepen MeanYHuX i papMaLleBTUYHNX AaHKX i3 HaAaHHS
naLieHTOOpPIEHTOBaHOI (hapMaLEeBTUYHOI AOMOMOrY XBOPUM Ha iLemiyHy xBopoby cepus (IXC) Ta nporHo3yBaHHA BEKTOpPA HACTYMHUX
[ocnigkeHb 3 Liei Temu.

Pesynkratu. MNpoaHanisyBanu OCHOBHI cTpaTerii HaaaHHa hapMaLeBTUYHOT AONOMOrW nauieHTaMm i3 cepLeBo-CyANHHUMU 3aXBOPIOBaH-
HsMK, 3okpema 3 IXC y dhapmavueBTHYHii npakTuui. BuaHaunnu HanbinbLw gocnimkeHi knactepy HagaHHs dhapMaLeBTUYHOI LONMOMOTU.
Y3aranbHeHo CyyacHi TPEHAM Ta TeHAEHLIT B HagaHHi hapmaLeBTUYHOT onomoru nadjeHtam 3 IXC.

BucHoBku. Po3BWTOK HagaHHA sKiCHOI hbapMaLleBTUYHOT JONOMOrM NauieHTam i3 cepLeBO-CyAMHHUMU 3aXBOPIOBAHHAMMU I'PYHTY-
€TbCS Ha 3acafax nauieHTOopieHTOBaHOI hapmallii Ta J0ka30BOi MeaMLMHY, WO nepeabdayae NPOEKTYBaHHS Ta BNPOBaKEHHS Y
hapmaLeBTUYHY NPaKTKKY CTINKOT KOHLLeNTyanbHOI MOoZeni HagaHHS NaLieHTOOPiEHTOBAHOI hapMaLeBTUYHOT AONOMOTW KIiHIYHUMMI
hapmaueBTamy Ta hapmMaLeBTaMu anTeYHMX 3aknafiB i3 PO3LUMPEHHSIM OCHOBHMX poOfeii BiANOBIAHO A0 CTaHAapTiB HanexHoi
anTeyHoi NPaKTUKN.

KntouoBi cnoBa: chapmaLeBTMyHa gonomora, apmaLeBTuyHa nocnyra, ilemiyHa xsopoba cepus, cepLeBo-CyaNHHI 3aXBOPIOBaHHS,
dapmauesTryHe 3abesneveHHs, hapmaLleBTUYHI NOCyrn.

AKTyanbHi nuTaHHA hapmaLeBTMYHOI | MeanYHOI Hayku Ta npakTuku. 2024. T. 17, Ne 3(46). C. 282-290

Pharmaceutical care for patients with coronary heart disease: transformation of pharmaceutical practice
N. A. Bilousova

The implementation of the National Recovery Plan of Ukraine in the field of “Health Care”, namely the restoration of the pharmaceutical
sector, improving the population’s access to medicines and their proper use, taking into account the regulatory and legal field harmonized
with European legislation, in the context of providing the qualified pharmaceutical care and pharmaceutical services requires application
of modern approaches based on evidence-based medicine and implementation in pharmaceutical practice. Patients with cardiovascular
diseases, who are provided with medication under the Reimbursement Program and prescriptions from doctors, must be accompanied
by pharmaceutical care based on evidence-based medicine to ensure proper use of drugs and rational pharmacotherapy.

The aim of the study was to investigate Ukrainian information and scientific databases, scientometric databases, i. e.: Embase, Web of
Science, PubMed, and Cochrane Library to identify, generalize, and systematize scientific sources of medical and pharmaceutical data
on providing patient-oriented pharmaceutical care to patients with coronary heart disease and predict the future vector of research on
the specified topic.

Results. The analysis of the main strategies of providing pharmaceutical care to patients with cardiovascular diseases, in particular,
coronary heart disease in pharmaceutical practice was carried out; the most researched clusters of providing pharmaceutical care were
identified; modern trends and tendencies in the provision of pharmaceutical care to patients with coronary heart disease were summarized.

Conclusions. The development of providing qualified pharmaceutical care to patients with cardiovascular diseases is based on the princi-
ples of patient-oriented pharmacy and evidence-based medicine, which requires the design and implementation into the pharmaceutical
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practice of a sustainable conceptual model of providing patient-oriented pharmaceutical care by clinical pharmacists and pharmacists of
pharmacy institutions with the expansion of the main roles, respectively the standards of Good Pharmacy Practice.

Keywords: pharmaceutical care, pharmaceutical service, coronary heart disease, cardiovascular diseases, pharmaceutical provision,

pharmaceutical services.
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3rigHo 3 JaHuMHU BeecBiTHROT Oprasizaiiii 0XOpOHH 310pOB’st
(BOO3) 3a 2021 pik, YkpaiHa nocijaina 4eTBepTe MicIe
y CBITI 3a 3arajibHOI0 KUIBKICTIO cMepTell BiJl ileMigyHOT
xBopobu cepust (IXC): 305,47 na 100 Tuc. HaceneHHsl, M0
craHoBmIO 49,82 % ykpaincekux rpomassH [ 1 ]. Bigmosigao
10 maHuX €Bporeiickkoro ToBapucTBa Kapaionoris (ESC),
3-TIOMi’K OCHOBHHX IMTPUYHH cMepTHOCTI Bil IXC po3pi3HAIOTh
MoudikoBaHi Ta HeMoAM(IKOBaHi (paKTOpH PHU3HKY: COLIiab-
HO-CKOHOMIYHI, €KOJIOT14Hi, CTPECOBI; JOCTYIT HACEICHHS 10
eeKTUBHHX 1 0e3neuHnX JIIKapchKuX 3aco0iB (JI3), mpuxmb-
HICTb JI0 JIIKyBaHHSI, O)KUPIHHS, TiNepIIiiaemis, apTepiajibHa
rineprensis (AD'), kypinus Tomro [2]. ['inorerryHo mix yac
BiliHM B YKpaiHi Taka cuTyaris noripmumnacs. KiodoBumu
(bakTOpamu BiTHOBIICHHSI YKPAiHN Y BIIaJICHII EPCIIEKTUBI
€ TIPOAYKTHBHICTH JIIOJICBKOTO KaIliTaldy Ta MOKPAIICHHS
JOCTYIy HaceJeHHs 10 JI3 BiAMOBITHO 10 MPOBITHUX €BPO-
MEHCHKUX TPaKTUK [3].

Huni dpapmaneBT 37iiicHIOIOTH peanizaitito JI3 3a mporpa-
MOI0 MEJJMYHHUX TapaHTiii [4] Ta HalaOTh (hapMaLeBTHIHY
JIOTIOMOT'Y TaIliEHTaM 13 CepIIEBO-CYTMHHUMH 3aXBOPIOBaH-
nsimu (CC3) BianoinHo 1o 3akoHy Ykpainu «IIpo sikapcbki
3acobm» [5], mporokomiB ¢apmareBris [6] Ta Hanexnoi
anrreunoi npaktuku (GPP) [7]. Omxke, mepen npodeciona-
JaMu (papMareBTUIHOI Taly3i OCTa€e aKTyalbHE 3aBIaHHS
— BUBYCHHS 3apyOi’KHOTO Ta BITYM3HSIHOTO JOCBITY 3 Ha-
JAHHS TALi€HTOOPIEHTOBAHOI (papMaIleBTHYHOI JOTIOMOTH
namieaTam i3 CC3, BpaXxoBYIOUH JOMIIBHICTh TapMOHi3amii
3 €BPONEHCHKUM 3aKOHOJABCTBOM [8].

[TutanHs 1010 HAJAHHS SIKICHOT MAIli€HTOOPIEHTOBAHOT
MeMYHOI Ta (hapMalleBTHYHOT JIOIIOMOTH Ha 3acajiax JoKa-
30BOI MEIULIVHY, [IEPBUHHOI, BTOPUHHOI Ta TPETUHHOI IIPO-
¢inaxkTrky nanienTam i3 CC3 mopyIeHo B HayKOBHX IPAIIsiX
3apyOKHUX 1 BITIM3HSIHAX yUCHNX. HayKoBIi 31iCHIOIOT
TIONTYK HAYKOBHX ITiIXOIB i JOKa3iB PO LIaKTHKH Ta 3aI10-
6iranns CC3, 30xkpema [XC. BiTui3HHI OCII THUKY B TaITy3i
dapmarii (O. 1. Mimenko, JI. B. fIkosnesa, B. @. Ocramko
(2016) [9], A. C. Hemuenxo, B. M. Hazapkina, 1O. €. Ky-
puiienko (2018) [10]) uuMano yBaru mpuAUILIIA CTaHy
(apmarieBTHIHOTO 3a0e3neucHHs namieHTiB i3 CC3, 30kpeMa
posmmpeHHio neperniky JI3, siki BiAITycKaroTh 3a Mporpa-
Moto peimOypcauii [4]. ¥ naykoBux npausix I FO. SukoBoi,
H. M. MakcumoBuny, O. M. 3amicekoi (2019) [11] mopymero
MIUTAHHS 010 TIEPerIsIy Ta PO3MINPEHHS MTPOTOKOIIB IS
(apmarieBTiB 3 HamaHHA (papMarleBTUIHOI JOTIOMOTH H iH-
(opmariiiiHoro cympoBoay namieHTiB 3 Al ska € omHIM 13
(axropiB puzuky BuHHKHEHHs [XC.

HerarvuBHuil BIUTHB (hakTOpiB BiifHU Ha MIATPUMKY JIOB-
rocTpokoBoi (hapmakorepamii JI3 1 HeHaNICKHHUI TOCTYIT
HacesieHHs 10 JI3, 30kpema nauienTiB i3 CC3, po3KpuTO B
HayxoBux npausax H. JI. Xanuk, b. II. I'pomosuka, O. P. Jle-

BUIIbKOI Ta 1H. (2022) [12]. [TuTaHHS 111010 HaJaHHS SKICHOT
Ta 6€3MeYHOI MAIliEHTOOPIEHTOBAHOI (hapMaIleBTHIHOT JOTIO-
MOTH 1 TOCITYT B allTEYHUX 3aKJIaaX PO3IISHYTO B HAYKOBHX
mpaisix H. O. Tkauenko, O. b. [TanbkeBuya Ta in. (2024) [13].

BuxopucranHs iHCTPYMEHTIB, SKi 3al00IralOTh BHHUK-
HEHHIO OCHOBHUX (akTopiB pu3nky CC3 B aMOyJlaTOpHHX
TaIi€eHTIB i3 mykpoBuM aiadetom (LIJ]), moBeneno xaHan-
cekumu BaeHHMH V. Santschi, A. Chiolero, G. Paradis et al.
(2012) B MeTaaHasi3i Ta cucreMarnuHOMy orvsii. HaykoBii
oKa3any e(peKTHBHICTh BTPYJaHHS (papMarieBTiB y apma-
kotepartito JI3 B anTeyHUX 3aKianax 3arajJbHOTO MPOQLIIO
Ta y MyJABTHAUCIMIUTIHAPHUX KOMaH/IaX y 3aKJIa/IaX OXOPOHH
3m0poB’s [14]. Amepukanceki BaeHi V. Wirtz et al. (2016)
OKpeMy yBary NpPUAUISUIA BHBYCHHIO JIOCTYIy HaceJCHHS
1o JI3, ski 3actocoBytoTh pu CC3, y kpaiHax i3 cepeaHiMm
Ta HU3BKUM pPiBHEM moxomy [15].

[TopiBHSIHHS METOJOJIOTIT IIIHOYTBOPEHHS HA PiBHI BU-
pobumkiB JI3, sxi 3actocoBytors npu CC3, 3miiicHUIH
Z. Mitkova, M. Vasileva et al. (2020) [16]. [To3uruBHuit
BIUIMB Ha KJIIHIYHI pe3ysibTary (papMakoTeparii HalieHTiB i3
IXC i npuXuIbHICTE 0 JIKYBaHHS PO3KPUTO B PAHIOMi30-
BaHOMY KJIIHIYHOMY JIOCITIJDKEHHI, 1110 BUKOHAJIN IIBEACHKI
HaykoBii M. Ostbring, T. Eriksson, G. Petersson et al. (2021)
[17]. ExoHOMIuHY e(peKTHBHICTh PU3HAYCHHS aHTHUTITEp-
TeH3uBHOI Tepartii papmanesramu antek y CLLIA noseneno
D. Dixon, K. Johnston et al. (2023) [18].

AHari3 HayKOBUX TIPaIlh 1 IEPESIOBOTO JOCBIAY 3 HATaHHS
(bapmaneBTryHOi mormoMoru marientam i3 CC3 3acBiguye
HEOOXITHICTh YIPOBA/KEHHA y (DapMAalleBTUIHY TPAKTHKY
PI3HMX ITiIXOAIB 710 Ha/IaHHs! (papMarieBTHYHOT IOTIOMOTH, Bpa-
XOBYFOUH B3a€MOIit0 (DapMalieBTiB y MyJIBTHIUCIUILUTIHAPHUX
KOMaH/IaX JUTs paHHBO1 POQITAKTHKH, BUSBICHHS (HaKTOPiB
puzuxy CC3, a Takok POEKTYBaHHSI KOHIIENTYaIbHOT MOJeIi
CTIiHKOI TaIlieHTOOPIEHTOBAHOI (DapMAaIleBTUIHOI JOTIOMOTH.

MeTta po6otu

Jocnimutn ykpainchKi iHpopManiiiHo-HayKoBi 0a3u JaHuX,
HaykomeTpruuHi 0azu Embase, Web of Science, PubMed,
Cochrane Library juist BUsIBICHHSI, y3araJIbHEHHS Ta CHUCTe-
MaTH3allii HayKOBUX JDKEpeN MEJUYHUX 1 (hapMalieBTHUHNX
JAHUX 13 HAJaHHS MAIliEHTOOPIEHTOBAHOI (hapMaIleBTHIHOI
nornoMoru xBopuM Ha IXC Ta mporuo3yBaHHs BEKTOpa Ha-
CTYITHHX JIOCII/KCHb 3 I1I€T TEMH.

Sk 3aBOaHHS HAayKOBOTO JIOCII/DKSHHS BU3HAYCHO aHAII3
OCHOBHHMX CTpareriii HagaHHs (papManeBTHYHOI JOIOMOTH
nanienTam 13 CC3 y dapmareBTHuHIil MpaKTuUili; BAOKPEM-
JICHHS HAWOUTBII aKTyaJlbHAX KIIACTEpiB HalaHHA (hapma-
LEBTUYHOI JJOIIOMOT'H; y3arajJbHEHHs Cy4yacHHX TEHJICHIIH
PO3BHUTKY HaJaHHS (hapMalleBTHYHOI JOIIOMOTHY Talli€HTaM
13 CC3, 30xpema [XC, y 3apyOixHiii 1 BITYN3HSHIA MPaKTHILI.
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Crparterisi nowwyKy 3a KIno40BMMU CIOBaMK:
pharmaceutical care, cardiovascular diseases, coronary heart disease, IXC, CC3,
hapmaLieBTU4Ha ionoMora, hapMaLieBTM4Ha onika, hapmaLieBTyHe 3abeaneyeHHsl, papmaLiesT
Mepenik HaykoBo-iHhopMmaLiiHuX mxepen (n = 9575):
Embase, Cochrane library, HPAT, Web of Science, OUCI, PubMed

KpuTepii 3anyyeHHs
HayKoBO-iH(hopMaLliiHUX Jxepen:

KpuTepii Buny4eHHs HaykoBO-iH(hopmaLiiHNUX mxepen:

® [lyceprauiinHi pob6otu (n = 4)

® CuctematnyHi ornsan (n = 161)

® [lycepTauiiiHi poboTu ranysi 3HaHb 222 MeguumHa
® HaaBHICTb KITIOYOBUX CNiB ® Haykosi mybnikawiii kniHiYHOro cnewjaniaoBaHOro ClpsMyBaHHs
® YkpaiHcbka MoBa ® AHotauii
® Axrnilicbka MoBa ® [lybnioBaHHs
® Poku nybnikauii: 1999-2024 ® [lnaTtHuit gocTyn
® BinbHu gocTtyn Ao amicty ©® KniHiyHi pocnimkeHHs
® BesKoLTOBHUI JocTyn I
® CrarTi, KHUry, cucTeMaTiyHi ornsam
BunyueHro (n =9338):
| ® KniHivHi gocnimkeHHs (n = 908)
. ® [lucepTauinHi poboty rany3i 3HaHb 222 MeguumHa (n = 457)
KonTeHT-aHanis (n = 237): ® [luceprauiiti po6oTu ranysi sHaHb 226 Gapmauis, npomucriosa (apmallist

3a cneujanbHocTamu 15.00.02, 15.00.03 (n = 43)

® Haykosi ny6nikauii (n = 72) ® Haykosi nybnikaLiii kniki4Horo cneLianiaoBaHoro cnpsimyBaHHs (n = 6221)
[y6nikaty (n = 839)

® Axorauii (n = 870)

Puc. 1. Bnok-cxema cTparterii nowwyKy aHanisoBaHWX HayKoBO-iH(hopMaLiiHux mxepen, onybnikoaHux y 1999-2024 pp. (po3pobka aBTopa).

Marepianu i MeTogu pocnimkeHHA

Bukopucrano 3arajabHOHAyKOBI METOIM aHAJI3y, CHHTE3Y,
TIOPIBHSHHS, KOHTEHT-aHAII3y U y3arajdbHEHHS JaHWUX iH-
(dopmarriitHo-HaykoBUX 0a3: HarmioHaapHOTO peno3uTapiro
akanemiunnx tekctiB (HPAT); momrykoBoi cucremu i 6asu
naHux HaykoBux 1mTyBanbs (OUCI); HartionansHoi 6i6mioTe-
k1 imeHi B. 1. BepHazncekoro; pemosutapiis (CriemianizoBaHuX
paJI) 3aKI1a/1iB BUIO1 MEANYHOI Ta (hapMarieBTUYHOI OCBITH;
BITYM3HSIHUX 1 3apyOKHHMX 023 HOPMAaTHBHO-NIPABOBUX JI0-
KyMEHTIB Ta aHAJTITHYHIX MaTepiais.

[Nomryk HaykoBUX MyOIiKalii 3M1HCHIIN 3a KIIFOYOBUMH
cnoBamu: cardiovascular diseases (CC3), coronary heart
disease (IXC), chronic coronary syndrome (XpOHIYHHUIT
KOpOHapHHH cHHIpoM), pharmacy (dapmarris), pharmacist
(dpapmarieBt), pharmaceutical care (hapmaneBTHYHA JOMO-
Mora) — B HayKOMETpUYHHX 0a3zax maHux Scopus, Web of
Science mennunmx 0aszax nanux Embase, PubMed, Cochrane
Library; Bukopucrano nporpamy Bizyamizaiii VOSviewer.

[Momyk HaykoBHX MyOJikaliid y HayKoBHX 0azax JaHHX
3IICHIOBAIN YKPAiHCHKOIO Ta aHTIIIHICEKOI0 MOBAaMH, TTOYH-
Hatouu 3 1999 poky; nara 0cTaTOYHOro MOIIYKY — YEPBEHb
2024 poky. Kpim Toro, BpyuHy 3ailicHuim mouryk 6i0io-
rpadiyHUX MOCHIaHb Ha OOpaHi HAyKOBi Mpalli, B TOMY
YHCITi TUCePTAITii, [UTs MiHIMi3aIlil yIepeKeHOCT] My OmiKarii
(puc. 1).

BuxopucraHHs CTaTHCTHYHUX OAaHWX 1 BUBYCHHS aHAi-
TUYHUX MaTepiaiB MO0 MisUTHHOCTI HAYKOBHUX YCTAaHOB JIA€
3MOT'y BU3HAUUTH PEJIEBAHTHI HAyKOBI ITpalll BITYM3HIHUX 1
3apyOiKHHUX YUCHHUX; aKTyaIbHUM € TIPOEKTYBaHHSI CTparerii
PO3BUTKY Ta BIIPOBAKCHHS KOHIICTITYJILHOI MOJIeTI Ha1aH-
HS CTIMKOI MalieHTOOpieHTOBaHOI (hapMaleBTUYHOI JI0MO-

MOTH, BPaXOBYIOYH HEOOXiJHICTh TApMOHi3arlii PomeciB 10
€BPOIEHCHKOTO 3aKOHOABCTBA Y (hapMaLeBTHYHY [IPAKTHKY.

Pesynbratu

VY «I'modanbHOMY TU1aHi il i3 npodinakTiky HeiH(eKiHIX
3aXBOPIOBaHb 1 60poThOM 3 HUMHU Ha 2013-2020 pp.» 5K
METy BU3HAYEHO CKOPOYCHHS MepPeIIacHOi CMEPTHOCTI BiJl
Heingexuiitanx 3axsoproBans (HI3) Ha 25 % no 2025 poky.
Tak, omHUM i3 3aBIaHb € 3MCHIIICHHS 3aXBOPIOBAHOCTI Ha
AT Ha 25 % nmo 2025 poky, a iHIIMM — HaJaHHS HE MEHIIIe
Hik 50 % HaceneHHs (apmakoreparii Ta 3AiHCHEHHS TITiKe-
MIYHOTO KOHTPOJIO JIIS 3arT00ITaHHs CepLIeBIM HallaaM Ta
iHCYynmbTaM. Y JTIOKyMEHTI 3a3Ha4eHO, 1110 He MeH1e Hix 80 %
ocHoBHUX JI3 s mikyBanHs HI3 MatoTs OyTH 10CTYyTHEMEI
B JIepKaBHUX 1 MpuBaTHUX 3akianax [19]. Lei [mobGamsramit
1ad mogorkeno B 2019 pomi mo 2030 poxy.

Ha ocobOmuBy yBary 3aciiyroBye BUBYEHHS JOCTYILy Hace-
neHHs 1o JI3, siki BAKOPHCTOBYIOTH i 9ac (hapMakoTepartii
npu CC3 Ha 3acajgax /10Ka30BOi MEJUIIMHHU 3 JOBEACHOIO
e(eKTHBHICTIO Ta OE3MEYHICTIO, 3 (apMAKOCKOHOMIYHUM
aHaJi30M, a TaKOXK 3aCTOCYBaHHS (DIKCOBAHWX MOTPIHHUX
xoMbOiHamii JI3 ming gac BTOpUHHOT MPOQITAKTHKH TOCTPOI
ta xpoHiuHOi popm IXC, AL, mpsmux nepopaabHAX aHTH-
KOAryJISIHTIB — IpH (hiOpHIISLIii Iepencepp IS 3armo0iraHas
BHHUKHEHHIO 1HCYBTIB [20].

Biamosigaro Ha OCHOBHI ITOJIOKEHHS [7100aIbHOIO IIa-
Hy BOO3 crana myOmikarist ToBiqHHKa s (apMareBTiB
«Cep1eBO-CyJMHHI 3aXBOPIOBAHHSD», PO3POOJICHOTO CYyMICHO
3 MixnapomnHow (apmaneBrudHoo ¢eneparieo (FIP),
CgiroBoro (enepamiero cepus (WHF) ta €Bpomnelicekum
TOBapuCcTBOM KiIiHIuHMX (apmareBTiB (ESCP). YV noxymenti
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HATOJIOIICHO Ha TAIli€HTOOPIEHTOBaHI (apMareBTHIHIH
JIOTIOMO31 Ta MEPCOHAIII30BAHMX MIIX0JaX 10 MAIIEHTIB 13
CC3 y MyAbTHIUCIUIDTIHAPHUX KOMaHIaxX MpogecioHamiB
MeIUYHOI Ta (hapMaleBTUYHOI Tany3ei, IepBUHHIN, BTO-
puHHIN 1 TpeTrHHIN Tmpodimaktui CC3, onTuMizoBaHil
(dapmakorepanii JI3, 3amodiraHHi MOKJIMBUM MOOIYHIM
peaxuisiv (I1P) Ta B3aemopii JI3 mig gac 3acTocyBaHHS MpH
KoMOpOiHUX cTaHax [21].

3a yuactio FIP i ESCP po3pobieHo it onpriroaHeHo pe-
komenanii «IIpodeciiinuii pO3BUTOK 3HAHB | HABUYOK IIPH
HajaHHI (apMareBTHIHOI MorroMord marieHTaM i3 CC3»,
SIKI PO3KPUBAIOTH MUTAHHS 11010 HAOYTTs mpodeciitHux
KOMITICTEHIIi, 3HaHb 1 HABMYOK 3 HaJaHHS (hapMaleBTHY-
HOT JIONOMOTH, MyOJIIYHOTO yHpaBIiHHsI, opraHizamii i
YIpaBIIiHHS 3HAHHSAMH Ta HABUYKAMHU y O€3IEepepBHOMY
npodeciiinomy po3BuTKy (hapmarestiB [22]. Bigmosimmaio
Ha 3akiauk FIP mono BnpoBajykeHHS y (papManeBTHUHY
MIPAKTUKY HaJaHHS (apMaleBTHYHOI JOIOMOTH TaIlieHTaM
i3 CC3 crana ny6mikarniss AMepUKaHCHKOIO acOLiaIli€ro
(apmarieBtiB (APhA) kniriganX pexomenaanii i3 CC3 [23].
Tak, HaykoBHI iHTEpeC BUKIHMKAE 3BIT OO0’ €THAHOTO KOMITETY
AMepHKaHCHKOI Kap/IioJIOTi9HOI acoriartii / AMEpHKaHCHKOTO
KOJIC/IXKY Kap/Ti0JIOTiB II0JI0 OHOBJICHHUX KJIIHIYHUX PEKOMCH-
Jartii BeneHHs narienTiB i3 IXC, e pekoMeHI0BaHo BIIPOBa-
JDKEHHSI B KIIIHIYHY TIPAKTHKY KOMaHHOTO IT/IXO/Ty HaIaHHS
MEIUYHOI JIOTIOMOTH Ha 3acajax JI0Ka30Boi MeautuHu. Jlo
TaKOi KOMaHT{ 3aIlPOIIOHOBAHO 3aydaTh (hapMaIeBTIiB IS
MOHITOPHHTY # ympasiiHHsa cumntomamu [XC B mporeci
HaJIaHH NallieHTOOPIEHTOBAHOT (hapMalleBTUYHOT JOTIOMOT'H,
Harsmy 3a MokiuBumHE [1P Ta B3aemoniero JI3 s HacTyi-
HOT'O CyMICHOTO YXBaJICHHS pillieHb [24].

VY eBponeiicbkuX KpaiHax BTpy4aHHs (papManeBTiB y
(dapmaxkoreparito namienTis i3 CC3 ta inmmmu HI3 [25]
noctynboBano B Pesomonii CM/Res (2020). Y nokymeHTi
PO3KPUTO MEXaHi3MHU HaJaHHS (apMaleBTUYIHOI TOTIOMO-
ru 3a crannapramu GPP, BpaxoByioun iHanBityanizoBaHi
miaxonu [8].

B Vkpaini y 2006 pori cxBanero Konreriiro Jlep:xaBHoT
MIpOrpamMu 3armodiraHds Ta JIIKyBaHHS CEPLEBO-CYANHHUX 1
CYIMHHO-MO3KOBHX 3axBoproBab Ha 20062010 pp., meToro
sKoi € 3HkeHHst Ha 10 % piBHst cmeptHOCTI Bix IXC [26].
Hacrynnauii kpok y po3Butky npodinakruku HI3, 30kpema
CC3, — 3arBepmkenHs HamioHaIbHOTO ITaHy 3aXO0IiB OO0
HI3 nnst nocsiraennst [obanbHUX 1iIel cTanoro po3BUTKY
B 2018 pormti. OHNUM i3 TOCTaBICHNX 3aBAaHb € OIITUMI3aLlis
yIIpaBIIiHHS Ta 320€3MeUeHHS] Ha/IAaHHS MEIMYHOT JIOTIOMOTH
HACEJICHHIO HEe3aJIeKHO BiJl MiCITs IPOKUBAHHS Ta COIIiab-
HOTO cTaTycy, A0CcTymy a0 JI3, a Takox 3aTBepPKeHHs CTaH-
JIApTiB HaJJAHHS MEIMYHO] TOTTIOMOTH Ha 3aca/1aX JOKa30BO1
MeauuuHu [27].

OpnHe i3 3aBIaHb JOCHIIKCHHS Iepeadavano aHali3 Ju-
ceprariiHuX poOIT BITYM3HSIHMX YUEHHX Yy rajy3i 3HaHb 3a
cremianpHicTIO 15.00.01 «TexHoMOTIS TTiKIB, OpraHizaIis
(bapMarieBTUYHOI CIIpaBH Ta CYI0BOI (papMariii» 3a OCTaHHI
20 pokiB, siKi HasiBHI y 06a3i Tanux HamioHainsHOTO perosura-
pito akanemiunux TekctiB (HPAT) 3a ki1ro40BUMU ClIOBaMHU:
CepIeBO-CYJMHHI 3aXBOPIOBAHHS, iLIIEMiYHA XBOp0Oa cepls,

cTeHOKapmis, (apmamis, papmamneBTudHa omika, dapma-
LIEBTUYHA JIoToMora, (apMmarneBTuuHe 3a0e3nedcHHs [28].
Cranom Ha 01.01.2024 p. y pe3yasTari TOIIYKY 3a KIFOYO-
BUMH CJIOBaMU: (papMalieBTHYHA JIOTIOMOTa, (hapManeBTHIHa
orrika, (papMarieBTHIHe 3a0e3nedeHHs — y 0a3i nannx HPAT
3HaiieHo 45 ToKyMeHTIB (aucepraliiinux pooir) Ta 11 3BiTiB
PO BUKOHAHHS HAyKOBO-IOCIITHUX POOIT y cdepi HayKo-
BOi Ta HAyKOBO-TEXHI4HOI AissibHOCTI. [TpoanamizyBaBiiu
Ppe3ysbTaTy, BUOKPEMIIIM YOTUPH JIMCEepTallii Ha 3100yTTs
KaHauaara GpapManeBTHYHUX HayK.

Tak, ynepme B 2002 pomi B nucepraiiiiHiii po6oTi
M. B. Iloaxos3iHoi 3alpornoHoBaHO opraHizaiiiiHne Moje-
JIFOBaHHS (hapManeBTHYHOI JOTIOMOTH B MEKaX MEIUYHOTO
CTpaxyBaHHS, a caMe 3aCTOCYBaHHs aHTHAHTiHaJIbHUX JI3
3a JIONIOMOTOI0 (hapMaKOEKOHOMIUHOTO aHaui3y. [Tpunimm
BHUKOpHUCTaHHs rinomimniaeMiuanx JI3 mix gac mikyBanns [XC
poskpurto B gociimkenHi FO. B. Kopx (2009). ®apmanesrid-
He 3abe3neuenns namieHTiB i3 CC3 JI3 pociuHHOTO 1MOX0-
JDKEHHS TPOaHalTi30BaHo B HayKoBUX mpatrsix [. B. Caxannu
(2019). V muceprarii 1O. €. Kypurenxo (2020) nopymieHo
I TaHHS [TPO BIPOBA/UKEHHST YPsi10BO1 porpamu «JlocTyrHi
JIKW» Ta HaZaHHS (papMaIieBTHYHOT TOTIOMOTH MTAIi€EHTaM i3
CC3 na3acasax oLiHIOBaHHS MeIMYHNX TexHojoriid (OMT).

V pe3ynbTari aHaJli3y JaHHX ITOITYKOBOi CHCTEMH Ta 6a3n
HaykoBux nutyBanb (OUCI) BuoxpeMuin 39 HayKoBHX
JIOCITI/KEHB, 0 B MIEPEITiKy KITFOUOBHX CIIIB MICTHIH «dap-
MaleBTHYHA JIONIOMOTay; 27 myOrikarii — «(apMarieBTuuHe
3a0e3medeHHs»; 6 mKepen — «peiMOypcartisy. BiTumsasHi
BueHi H. B. Mananuyk, M. b. lemuyk, T. A. I'pomoBwuii
(2022) mocmimmmu acoptumert JI3 B YpsmoBiil mporpami
«JlocTymHi JiK», 110 3aCTOCOBYIOTH pu Al ABTOpH Haro-
JIOCHUJIH, IO B il Mporpami HeMae (piKcoBaHMX KOMOIHAITIH,
capraiB Ta iHIMX JI3, siKi 3aCTOCOBYIOTH y CydacHiii dap-
MaKoTeparii, 3acCHOBaHiif Ha JI0Ka3ax [29].

Haauni 3niiicCHAITN NOIITYK IUCepTallii 3a KITFOYOBUMH CII0-
BaMU: CEpIIEBO-CY/IMHHI 3aXBOPIOBAHHS, iIIEMiYHa XBOpoOa
cepiust, papMarieBTHYHa I0IIOMOra, (papMareBTUYHA OITiKa,
(apmarieBTHYHE 3a0e3MeueHHs — 32 OCTaHHi 25 poKiB y 0azax
nmaanx HPAT, pero3uTapiiB 3aKiia/1iB BUIIOT MeTUKO-(hapma-
LeBTHYHOT ocBiTH, HarionansHo1 6i0mioTeku imeni B. 1. Bep-
HAJICBKOTO. AHaJi3 TeM QUCepTaiiHIX POOIT, M0 MICTATh
1l KJIFOUOBI CJIOBA, CBITYUTH IPO XBUIICTIOAIOHMI HAYKOBHI
iHTepeC B PI3HUX Taly3sX MeAWUuHH (puc. ). IlutaHHS
1I0/I0 HaJaHHs (papMalleBTHYHOI TOIOMOTH, (hapMalleBTHY-
HOI OIiKK Ta (papMarieBTHIHOTO 3a0e3MECUCHHS PO3TIIsIaIN
B KOHTEKCTI PI3HMX HayKOBUX JOCJIJDKeHb. [IpuHariaHo
3ayBaKMMO, IO MUTAHHS PO HaJaHHS (apMareBTHIHOT
JOTOMOrH Ta (hapMaleBTUYHOTO 3a0C3MEUCHHSI MAI[iEHTIB
i3 CC3 Ta IXC mopy1ieHo nuiie B YOTHPHOX THCEPTAIIiTX
3a Bech nepiof yacy (puc. 2).

Pesynbrati aHamizy ajad MiJICTaBH 3pOOUTH BHCHOBOK,
110 HAOLIbIIIE yBAry BUCHHUX 3 YCIX CHEIIaIbHOCTEH MeInY-
HOI raiTy3i IpUBEpTaIN NUTAHHS I0/10 Ha/IaHHS MEIUYHOT
noromoru manieHtaM 3 IXC i koMOpOiTHUMHU CTaHaMHU,
npote y (hapMareBTHUHIN ratysi nepeBa)kHO PO3KPHUBAIOThH
MMTaHHS PO apMareBTHUHE 3a0e3edeH s XBopuX Ha AT
Ta Tinepimiiemito, mo € (GakTropaMu pU3HKYy BUHUKHEHHS

ISSN 2306-8094

AKTyanbHi MMTaHHSA hapMaLeBTUYHOI | MEAVNYHOT Hayku Ta npakTuku. 2024. T. 17, Ne3(46) 285



Review

30
25

20

5

N Y Y

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

= CepLeBo-CyANHHI 3aXBOPIOBAHHS lwewmivHa xBopoba cepust

= dapwmaleBTU4Ha onika

L] lDapM.aLlequHe 3abe3neyeHHs L} mapMaLleBTVNHa Aonomora

Puc. 2. [innamika 3axucty anceprauii 3 nnTaHb CepLeBO-CyANHHUX 3axBoptoBaHb B YkpaiHi B 1999-2024 pp. (po3pobka aBTopa).

3 223 MepacecTpuHcTBO 1
222 MeauumHa 1
14.01.10 Mepiatpis 5
14.01.01 AxyLLepcTBoO i riHekonoris 3
14.01.38 3aranbHa npakTuka — ciMenHa MeauumnHa 1
15.00.01 ®dapmaLis, npommucnosa chapmaulisa 2
15.00.02 dapmaLueBTMYHA XiMia Ta hapmaKkorHosis 3
19.00.04 MeauuHa nevxonoris 3
14.00.03 CoujanbHa MeauuuHa 1
. 14.01.03 Xipypris 3
CepueBo-cyAuHHi > 24.00.03 ®ianyHa peabinitais 1
3aXBOPIOBAHHA 03.00.04 Bioximis 1
05.11.17 MegwyHi npunagm Ta cuctemu 1
14.01.16 Memxiatpis 1
14.02.01 lirieHa 1
14.01.11 Kapaionoris 4
14.03.04 MatonoriyHa disionoris 1
14.01.15 HepeoBi xBopobun 3
14.01.12 Pesmatonoris 1
14.01.23 pomeHeBa AiarHoCTWKa Ta NpomMeHeBsa Tepanis 1
. 222 MegnuuHa 418
lwewmira xsopoba cepus _<: 226 d)aﬂMLzlauia, npomucriosa apmadis 2
®dapmavneBTMYHa gonomora (onika) 226 ®apmaulisi, npomucrosa apmauis 18
®dapmaueBTUYHe 3a6e3neyeHHs 226 ®apmaulisi, npomucrosa apmauis 27

Puc. 3. Pesynbtatv aHanisy AOCMiAHMLBKOTO iHTEPECY BYEHMX PI3HUX MEAMYHWX ChewjianbHOCTEN i3 BUBYEHHS Mpobnem ilemiyHoi xBopobu cepus

(po3pobka aBTopa).

bOTO 3axBoproBaHHs. OTXe, 3 i€l TeMU 3MIHCHIOIOTH
JOCIT/DKEHHST HAYKOBIII PI3HUX MEAMYHHX CIEIiaTbHOCTEH
(puc. 3). @apmaneBTHUHY cepy, 30KpeMa IMOoA0 HaJTaHHSA
(apmaieBTH4HOT TOMOMOT'H, PO3KPHUTO (hparMeHTapHO, i
BOHA 3JIMIIAETHCS HEAOCTATHHO BUBYCHOIO.

Hapmani 3nilicHHIM MONIYK HAYKOBUX JaHUX 3a OCTaHHI
S pOKiB y HAyKOMETPUYHHMX MDKHAPOTHUX 0a3zax JaHUX
Embase, Web of Science, PubMed, Cochrane Library Toro
3a krouoBuME ciioBamu: cardiovascular diseases (CC3),
coronary heart disease (IXC), chronic coronary syndrome
(XpoHiyHHMIT KOpOHAPHUIT CHHIPOM), pharmacy (papmartis),
pharmacist (papmanesr), pharmaceutical care (papmare-

BTHYHA joroMora). HaykoBi mparti 11o/10 HajaHHs papmMarie-
BTHYHOI tortomoru martientam i3 CC3, 30kpema 3 IXC, siki
3HaiIeHI B HAYyKOMETPHUYHUX 0a3ax JaHWX, CBiTYaTh IPO
BHCOKY 3aIliKaBJICHICTh YYCHUX 13 PI3HUX KpaiH CBITY.
Oco0mn1BHii HAyKOBHH IHTEpeC BUKIIMKAE TTO0Y10Ba MOJIEII
TpUBAJIO] (hapManeBTHYHOT IOIOMOTH TTAIliEHTaM ITOXUJIOTO
Biky (60—80 pokiB) 3 komopOinuumu cranamu (L1, AT,
rinepuinizemis), mo 3anpornonoBana BOO3. Meroro pan-
JIOMI30BaHOTO TTIapaJIeITbHO KOHTPOILOBAHOTO JIOCITI IPKEHHSI
OyJI0 BHBYEHHS BIUIMBY (hapMalleBTHYHOI JOIIOMOTH Ha
MIPUXWIBHICTB J0 JIIKYBaHHS y TAKHX MAIIIE€HTIB, 3aI100iraHHs
moxmBuM 1P i B3aemonii JI3, Bu3HaueHHs koedirieHTa
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Puc. 4. KinbkicTb HaykoBWx npaLb y HaykoMeTpuyHux 6asax aaHux Embase, Web of Science, PubMed, Cochrane Library (po3po6ka aBtopa).

perocmitamizamnii Ta BmwkuBaHocTi [17]. OTxke, BimoMocTi
HayKOBOI JIITEpaTypH CBi4arh 1po posmupenus poiai GPP
i TpaHcdopMalliro MoJieNi HagaHHs GpapMaleBTHIHOI I0TO-
MorH, 30kpeMa marmieHaTam 3 [XC (puc. 4).

VY monrykosiii 6a3i PubMed 3a ocranHi 1’Th pOKiB iH-
JIeKCy€eThesl Maibke 5260 HaykoBHX MyOmikamiii (orsiy,
KJiHIUHI nocnimkenHs Tomo). Caiit KokpaHiBChKOTO CriiB-
TOBAPUCTBA 32 PE3YJIBTATAMH HOIIYKY 3a KIIOUYOBHMH CJIO-
Bamu: cardiovascular diseases (CC3), coronary heart disease
(IXC), chronic coronary syndrome (XpoHi4HHI KOpOHAPHHI
cunapom), pharmacist (papmarierr), pharmaceutical care
(papmarieBTHYIHA TOTIOMOTa) — IPOTIOHY€ JTs BHBYEHHS 1089
KJIHIYHHX JIOCITIIKEHb, 110 3/1iFICHEHI 32 OCTaHHI IT’ITh POKIB
Ha 0a3i anTeyHux 3akiaiis [29].

Hamani mist aHamizy maHux HaykoMeTpuuHOi 0a3u Web
of Science BUKOpHCTaIM TporpaMy Bizyami3alii maTepHiB
1 TpenaiB HaykoBoi Jiteparypu VOSviewer. Ll nporpama
Jlae 3MOT'Y BUJIUTUTH B OKpEeMi KJIaCTepu HayKOBI ImyOuiKkarii
3 TeMH HaJaHHA (papMaleBTHYHOI JOIOMOTH IAIli€HTaM 3
IXC BimmoBiTHO 10 OCTaHHIX TPEHIIB HAYKOBHX JIOCITiKEHb.
[Momryk 3nificHIIN 32 KITFOYOBUMHU ciioBaMu: cardiovascular
diseases (CC3), coronary heart disease (IXC), chronic
coronary syndrome (XpOoHIYHHN KOPOHAPHHU CHHAPOM),
pharmacist (dapmarest), pharmaceutical care (dpapma-
LeBTHYHa jpornomora). [lomryk oxormroBas myOuikanii 3a
OCTaHHI I’SITh POKIB (puc. ).

3acTtocoBaHM METO/] aHAT3y 0a3 JaHUX Tepeadadac rpa-
JTAITiIo Ta MapKyBaHHA KJIacTepiB iHPpOpMAaIliifHOT HayKOBO1
MeperKi BU3HaYEHUMH TepMiHaMH 3 TEMU HayKOBOI ITyOJTiKa-
11, aHOTAIIi1 Ta KIIFOYOBHX CIIiB. [I[porpama BusiBrIa Maike
70 TepminiB. Ha puc. 5 naBeaeno 11 monsts: pharmaceutical
care (hapmareBTHYHA IOomOMOra), community pharmacy
(3aranpHa (hapmattist), medication adherence (mpuXuiIbHICTH
1o (papmakorepanii), primary-care community pharmacist
(HagaHHS IEPBUHHOT TOTTOMOTH (hapMarieBTaMu 31 Crieriai-
3ariero «3aranpHa papmarisny), clinical pharmacy (xriHiTHA
¢apmartist), blood-pressure control (KOHTpoOIb apTepiaib-

HOTrO THCKY), density-lipoprotein cholesterol (koHTpOIH
xonectepuny), cardiovascular disease (CC3), coronary
heart disease (IXC), pharmacist interventions (BTpy4aHHs
(apmanestiB), randomized controlled-trial (parmomizoBaHi
KIIIHIYHI JOCIIPKeHHS), — 1[0 XapaKTepH3yIoTh OCTaHHI
HayKOBI TEHJICHIII.

KOHTEeKCT KOXKHOT CKJIAZ0BOT ITUX JOCIKEHB CITi/ TITy-
MauyHTH 3a CyKYyTTHICTIO TEPMiHiB, II[0 HABEJCHI y KJIacTepax
pizHOTO KOMbopy. Hampukman, Tepmin «pharmaceutical
care» ((hapmarieBTHUHA JONIOMOTa) MapKYETHCS IIOHSATTIMH
«medication adherence» (nmpuxuibHICTB 10 hapmakoTepa-
mii), «randomized controlled-trial» (parmomi3oBaHi KITiHIYHI
JociipkeHHs ), «elderly patienty (amieHTH MOXWIIOTO BIKY),
«blood-pressure control» (KOHTPOJIb apTEPIATHEHOTO THCKY ),
«quality of live» (KicTb )KHUTTS), «impacty (BIuIuB). [HIIwMi
HayKOBHII KilacTep «community pharmacy» (3aramxpHa
(dapmariss) MapKyeTbcsl MOHATTAMH «comprehensiony
(po3yminHA), «general practice» (3arajibHa NpakTHKa),
«pharmacist interventions» (BTpy4aHHs (apMareBTiB),
«atrial fibrillation» (MHUTOTIHMBA apuTMis), «sensitivity»
(ayrmuBicts). lle iHmmit HaykoBHi Kitactep — «medication
adherence» (npuxmibHICTh 10 (hapMakoTeparnii) BU3Ha-
yaeThCs moHATTsIMH: myocardial infarction (iHpapkT
Miokapaa), density-lipoprotein cholesterol (koHTpOIB
xonecrepuny), cardiovascular disease (CC3), coronary
heart disease (IXC), pharmacist interventions (BTpy4anHs
(dapmarieris). Lli kimactepu (puc. 5) MaroTh pi3Hi pO3MIpH Ta
KOJIBOPH, IO Bi3yalli3ye OCTaHHI HAyKOBi TpeHIH. Tak, )KOB-
THM 1 3€JIEHIM KOJIbOPaMH [T03HAYEHO ITyOITiKalii 3a OCTaHH1
II’SITh POKIB, SIKI BU3HAYAIOTh CIPSIMYBAaHHs HAHHOBIIIMX
tperaiB. OTke, BCI KIACTEPHI MEPeki Maike 00’ emaHaHI
Ta He MOIUIAIOTECS Ha OKpeMi HampsiMu. Lle cBiquuTh mpo
PO3BHUTOK KOMILJIEKCHOI Malli€HTOOPIEHTOBAHOI (apmarie-
BTUYHOI moromoru namientam i3 CC3, 30kpema 3 IXC, Ha
3acajax JIOKa30BOi MEAUIINHU.

ITix 9ac HAyKOBOTO MOIITYKY B OKPEMHIA KIIacTep BUALICHO
nousATTs «cardiac rehabilitation» (kapmionoridna peabiniTa-
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uist). Pesynprary nomryky JaHuX 3a KIIOUOBHMH CIIOBAMU:
cardiac rehabilitation (kapaiosoriuna peaOimiTamis) Ta
pharmaceutical care ((papmareBTigHa m0MIOMOTa) — HaBE-
neHo Ha puc. 6 (7 HaykoBux myOmikariif). i maHi cBimgars
TIPO YTBOPEHHSI HOBOTO TPEH/LY B PO3BUTKY (hapMarieBTHIHOT
nonomoru narienTaM i3 CC3. Pesynbraru T0CipKeHHS Ja-
I0TB ITiICTaBH 3pOOUTH BUCHOBOK, 1110 OCTAHHIMH TPEHIaMHU

3 PO3BHUTKY CTIHKOI MAI[iEHTOOPIEHTOBAaHOI (papMarieBTHIHOT
noromoru marientam 3 IXC Ha 3acaiax JOKa30BOT MEHIH-
HU € 31iiicHeHHs repBHHHOI nipodinaktiuku CC3, KOHTPOIb
(baxTopiB pm3uKy y xBopux (AL, rinepmiminemis, LIJ] Tommo),
3aro0iraHHs MOXKIMBIN B3aemoil JI3, siki 3acTOCOBYIOTH ITPU
IXC y nariieHTiB i3 KOMOpO1THUMYU CTaHaMH, OCOOJIMBO B 0CI0
TIOXHJIOTO BiKY, T BAHMKHEHHIO OOIYHMX pPeaKii.
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BucHoBkuM

1. Y pe3synbrari aHanizy MDKHaApOJHHX 1 BITUYM3HSIHUX
cTpareriif, HOpMaTHBHO-IIPABOBOI 0a3U HAYKOBHX Ipallb
BCTaHOBJICHO, 1110 iHiiaTnBa BOO3 3 po3BUTKY HaJaHHS
CTIHKOI TTALliEHTOOPIEHTOBAHO (hapMaIIeBTUIHOI JOTIOMOTH
narienatam i3 CC3 rpyHTyeThCsl Ha 3acanax HoBol (hapmartii
Ta JI0Ka30BO1 MEIUIIMHH, € EKOHOMIYHO OOTPYHTOBAHOIO.

2. Hamani po3BuTOoK Ta onTHMizamis ¢papManeBTHIHOT
nortomoru nanienTam i3 CC3 B YkpaiHi moTpebye IpoeKTy-
BaHHS 1 BIPOBA/DKEHHS KOHIENTYAJILHOT MOJENI HaJaHHs
(hapMareBTUYHOI JOTIOMOTH Y MiKIpodeciitHii B3aeMoii
B MYJIBTUIMCIUILTIHAPHUX KOMaH/Iax Ha 3aca/iax JOKa30Bol
MEAULUHA.

3. Haganns sikicHOT (hapMarieBTHIHOT JOTIOMOT Y MTallieHTaM
13 CC3 notpe0ye mpodeciiiHol miaroToBku hapMarieBTUIHIX
TIpaIiBHAKIB.

4. Bu3HaueHO OCHOBHI CydyacHi TPEHIU PO3BUTKY (ap-
MAaIeBTHYHOI OTIOMOTH: TepBUHHA mpodinaktuka CC3,
MOHITOPHHT apTepialibHOI rinepTeHsii, rinepiinigemii, Mo-
HITOPUHT MTOOIYHIX PEaKIliil BiJl BHKOPUCTAHHS JIIKAPCHKIX
3aco0iB, 3a1100iraHHs B3a€MOJIii Pi3HUX JIIKAPCHKHX 3aC00IB,
OTITUMI3AIlisl TOCTYITY /IO JIKIB Ta TOJITIICHHS SIKOCTI )KUTTS
TIALiEHTIB.

IlepcnexTHBH NOJATBITNX T0CTI/IKeHb TOJISITAIOTh Y IPOEK-
TyBaHHI KOHIIETITYaJIbHOT MOJIEIIi HaaHHsI CTiHKOT, nanieH-
TOOPIEHTOBAHOI (papMaIleBTHUHOI TOTIOMOTH TAIliEHTaM 13
CC3 nHa 3acafax JOKa30BOi METUIMHU Ta BIPOBAKEHHS
MIepeIOBUX MPAKTHK Y BITYU3HSIHY (papMalleBTHYHY Tay3b
BIZINOBIZIHO /IO YMHHOTO 3aKOHO/IaBCTBa Ta cranaaptiB GPP.
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dapmakoreHeTUYHe TeCTYBaHHS: Cy4aCHUI CTaH npobnemu

O. B. KpanpaweHko@AEF 0. O. Kpemaep@*F, T. O. Camypa®*APE

3anopisbkuil AepxaBHU Meayko-thapMaLeBTU4HUIA yHiBepcuTET, YkpaiHa

A — KoHUenUis Ta Au3aitH gocnigxeHHs; B — 36ip gaHux; C — aHanis Ta iHTepnpeTauis fgaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTarTTi;
F — ocTatouHe 3aTBepmKEHHS CTaTT

MeTa po60oTy — NigKkpecnuTh 3Ha4eHHs Ta NPaKTU4HY KOPUCTb hapMaKoreHeTUKN B MeAMLIMHI; MoKasaTy, WO iHTerpaLlis dhapMakoreHeTuKu
B KIiHIYHY NPaKTVKy MOXe MOKpaLLMTy pesynbsTaTv nikyBaHHsS Ta B6esneky Tepanii.

®apmakoreHeTuka — ranysb hapmakosorii, WO WBWMAKO Po3BMBaETLCH. PapMakoreHeTKa BUBYAE, K FEHETWUYHI Bapiaii BNnBalTb Ha
iHAMBIQyanbHY peakLito Ha Niku. Po3ymitoum Ui reHETUYHI BIAMIHHOCTI, MEAWYHI MPaLiBHUKA MOXYTb aAanTyBaTh MeQMKaMEHTO3HY Tepa-
nito ANs JOCSATHEHHS1 MakcMMarbHOT eheKTMBHOCTI Ta MiHiMi3aLii noGivHMX peakuii Ha nikapcbki 3acobu. Lia rany3b Mae Ha MeTi BiginTy
Bif TPAAMLIMHOMO Nigxody «OAMH PO3Mip MiAXoAMTb A8 BCIX», HATOMICTb NparHe nepcoHaniyBatm MeauyHe NikyBaHHS, rPyHTYIOUNUCH
Ha reHeTUYHNX 0COBNMBOCTAX NMoAVMHN. 34aTHICTL NepefdavaTi peakLio MoAUHU Ha NIk Ha NiACTaBi AaHWX NPO i reHETUYHUI NPodinb
Mae BaXnwvBi Hacnigku. Hanpuknag, hapmMakoreHeTUYHe TECTYBaHHS MOXe BUSIBUTU NALEHTIB i3 PU3NKOM BUHUKHEHHS Hebe3neyHux ans
XWUTTS NOGIYHWX A nikapcbkux 3acobiB. Liel npoakTyBHWUI Nigxia MOXe CNpuATH 3anobiraHHI0 BUHUKHEHHIO HebaxaHuX SBuLL, nokpa-
wmBLwK Ge3neky NauieHTiB i 3aranbHy skicTb MeauyHoi gonomoru. Kpim Toro, dhapmakoreHeTvka fae 3Mory BUSIBUTY TEHETWUYHI MapKepy,
MOB’si3aHi 3 peakLieto Ha Miku1, TUM CaMUM OMTUMI3YHo4M NPoLeC po3pobreHHs Nikapcbkux 3acobiB, CKOPOUYKUM Yac i BUTPaTH, NOB'A3aHi
3 BMBEAEHHSM HOBUX iKIB HA PUHOK. Knto4oBi AOCArHEHHS (papMakoreHeTUKN BKMIOYaloTb BUSBIIEHHS FEHETUYHUX NOMiMOPi3MiB Y
hepmeHTax, k-0t uutoxpom P450, wo BnnuearoTb Ha MeTaboniam MikiB, a OTXe Ha ixHo 6e3neky i edeKTVBHICTb. PapmakoreHeTUIHe
TeCTyBaHHs Aae 3Mory nikapsm NporHo3yBaTyt HalKpallmin npenapar i 4O3yBaHHS AN navieHTa, NoKpaLLyun pe3ynstaTv NikyBaHHS i
3HVKYHOYU PUBUK BUHUKHEHHS NOGIYHMX [l npenaparis.

HesBaxatoum Ha noTeHLian, iHTerpauis apmakoreHeTuku B KNiHiYHY NpakTUKy NoB’A3aHa 3 HU3KoW npobrnem, Sk-OT BiACYTHICTb
HaiHWX KNiHIYHKX JOKa3iB, HEJOCTaTHIl piBeHb OCBITW NikapiB i HeoOXiAHICTb KOMNNEKCHOT MeanyHol IT-iHdpacTpykTypu Ans nig-
TPVUMKW BUKOPUCTAHHS reHETUYHNX AaHuX. ETuyHi Ta npaBoBi npobnemu, Hanpuknag, KOHMIAEHUIMHICTb NaLEHTIB i| PU3NK reHEeTUYHOI
ANCKPUMIHALLT, TaKOX CTBOPIOIOTb 3HaYHi nepelukoan. OgHak NoCTilHI AOCNIMKEHHS, PO3BUTOK TEXHOIONi FeHETUYHOrO TECTYBAHHS Ta
MiKAMcUMnNiHapHa criBnpaus CNpusitoThb WMPLLOMY BMPOBAaKEHHIO (hapMaKOreHeTUKM, a OT)e € NEPCNEKTUBHUMM 1151 MOKPALLEHHS
fornsagy 3a nauieHtamm 1 epekTUBHOCTI OXOPOHM 30poB’s. Taki knto4osi pecypen, sk PharmGKB, CPIC i NIH HagatoTb Baxnusy
iHhopMaLito Ta pekoMeHZauil AN KNiHILWWCTIB, AOCNIAHWKIB | CTYAEHTIB, AONOMaratTb NOA0NaT! Po3pmB MiX FrEeHETUYHUMK JOCHi-
IDKEHHAMM Ta KNiHIYHWM 3aCTOCYBaHHSM.

BucHoBku. PapmakoreHeTvKa € 3Ha4HUM MPOrpecom y NepCoHani3oBaHili MeauLUmMHi, Mae noTeHLian B acnekTi aganTalii MegukaMeHTO3HOT
Tepanii 4o iHAMBIAYanbHUX reHeTUYHUX Npodinie. Hessaxatoun Ha Te, Lo La cepa LWBMAKO Nporpecye, 3anuwarTbes NpobnemMHuMm
Taki acnekTy, Ik HeLOCTaTHICTb KIMiHIYHOI JoKa30Boi 623w, 6ap’epyn y BNpoBaKeHHi 1 eTUYHI NuTaHHS. Be3nepepsHi gocnigkeHHs Ta cnis-
npaus Mix 3auikaBneHMM CTOPOHaMM MakoTb BXKMBE 3HAYEHHS 4715 MOBHOTO YCBIAOMIIEHHS nepeBar (hapMakoreHETUYHOrO TECTYBAHHS
B KNiHIYHi npakTuui.

KntouoBi crnoBa: hapmakoreHeTvka, nepcoHaniaoBaHa MegumumHa, Metaboniam nikapcbkux 3acobis, uutoxpom P450, hapmakoreHeTu4He
TecTyBaHHs1, NobiYHi peakuii nikapcbkux 3acobiB, KMiHiYHa NpakTuKa, reHeTUYHi noniMopdiamm, 6eaneka nikapcbkux 3acobiB, oxopoHa
300pOB’sl, (hapMaKkoreHOMIKa, reHeTUYHE TECTYBAHHS, TOYHA MeauLMHa.
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Pharmacogenetic testing: current state of the issue
0. V. Kraidashenko, O. O. Kremzer, T. O. Samura

Aim. The purpose of this work is to emphasize the importance and practical benefits of pharmacogenetics in medicine, demonstrating
how the integration of pharmacogenetics into clinical practice can improve treatment outcomes and enhance the safety of therapies.

Pharmacogenetics is a rapidly developing branch of pharmacology that studies how genetic variation affects an individual’s response
to drugs. By understanding these genetic differences, healthcare providers can tailor drug therapy to maximize efficacy and minimize
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Review

adverse drug reactions. The field aims to move away from the traditional one-size-fits-all approach and instead personalize medical
treatment based on a person’s genetic makeup. The ability to predict a person’s response to medication based on their genetic profile
has profound implications. For example, pharmacogenetic testing can identify patients at risk for life-threatening adverse drug reactions,
such as drug-induced liver injury. This proactive approach can prevent adverse events, improving patient safety and the overall quality of
care. In addition, pharmacogenetics aids in the development of new drugs by identifying genetic markers associated with drug responses,
optimizing the drug development process, and reducing the time and costs associated with bringing new drugs to market. Key advances in
pharmacogenetics include the identification of genetic polymorphisms in enzymes, such as cytochrome P450, that affect drug metabolism,
thereby influencing both safety and efficacy. Pharmacogenetic testing allows doctors to predict the best drug and dosage for a patient,
improving treatment outcomes and reducing the risk of adverse drug events.

Despite its potential, the integration of pharmacogenetics into clinical practice faces challenges, including a lack of reliable clinical evidence,
inadequate physician education, and the need for a comprehensive health IT infrastructure to support the use of genetic data. Ethical
and legal issues, such as patient privacy and the risk of genetic discrimination, also present significant obstacles. However, continued
research, the development of genetic testing technologies, and interdisciplinary collaborations are paving the way for more widespread
adoption of pharmacogenetics, which promises to significantly improve patient care and healthcare efficiency. Key resources such as
PharmGKB, CPIC, and the NIH provide valuable information and guidance for clinicians, researchers, and students, helping bridge the
gap between genetics research and clinical application.

Conclusions. Pharmacogenetics represents a significant advancement in personalized medicine, offering the potential to tailor drug ther-
apies to individual genetic profiles. Although the field has made substantial progress, challenges remain in the form of insufficient clinical
evidence, implementation barriers, and ethical concerns. Continued research and collaboration among stakeholders are essential to fully
realize the benefits of pharmacogenetic testing in clinical practice.

Keywords: pharmacogenetics, personalized medicine, drug metabolism, cytochrome P450, pharmacogenetic testing, adverse drug events,

clinical practice, genetic polymorphisms, drug safety, healthcare, pharmacogenomics, genetic testing, precision medicine.
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DapMaKoTeHETHKa — CIelliali30BaHa raly3b (hapMaKoIIorii,
10 BUBYAE, SIK TCHETUYHI Bapiallii BIUIMBAIOTh HA PEaKIIi0
JIIONUHKM Ha JiKk. 1[g ramys3s cnpsiMoBaHa Ha IEPCOHAII-
3aIlil0 METUYHOTO JIIKYBaHHS 3 aKIIEHTOM Ha TCHETHYHIX
(axTopax, 1110 BILUIMBAIOTH HA METa0O0IIi3M, ¢(DEKTHBHICTS i
6e3mexy mikiB [1].

I'enernuHni Bapiariii MOXKyTb BIUIMBAaTH Ha (DEpPMEHTH, II0
MeTaloJIi3y0Th JIIKH, TPAHCIIOPTEPH JIIKIB 1 MillIeH] JIKIB;
1Ie TIPU3BOINTS JI0 BIAMIHHOCTEH peaKiliil Ha JIIKA Y pi3HIX
Jsoneit. [0710BHO0 MeTO0 (hapMaKOTEHETHKHY € ONITUMI3allist
MEIMKaMEHTO3HOI Teparrii, 3a0e3nedeHHs] MaKCUMaIbHO1
e()eKTUBHOCTI NPH MiHIMAJILHUX MTOOIYHHX JIiSIX TIKAPCHKHUX
3aco0iB (ITJ1J13) [2]. Po3ymiroun 11i TeHETHYHI BIAMIHHOCTI,
MeIUYHI TIPaIiBHUKA MOXKYTh IepeI0aYmTH, SIKi JIIKH Ta J10-
3yBaHHsI OyyTh HAHC(CKTUBHILIMMH Ta HAHOC3MCUHIIITMMHU
JUT KO)KHOTO TAIli€HTa, 3aUIIABIIA MEXI TPaIuIiiHOTO
miaxony. 3 yacoM cdepa papMaKOreHETHKH PO3IIHPIIIACS,
BKJTIOYMJIA PI3HOMAaHITHI TeHETUYHI MapKepH Ta iXHil BIUIUB
Ha Pi3Hi aCIICKTH PEaKIlii Ha JIIKH, SK-0T a0COPOILis, pO3MOILL,
MeTtaboui3M i BuBeieHHs1. Take BcebiuHe po3yMiHHS A0ToMa-
ra€ aganTyBaTH JIIKYBaHHS JI0 1HIMBITyaIbHIX TEHETHIHIX
1poiniB, MOKpAILYIOUH TEPANeBTUYHI Pe3yJIbTaTH Ta MiHi-
Mi3yI04H pU3HK MOOIYHIX ehekTiB [3].

®dapMakoreHeTHKA Ma€ CYyTTEBE 3HAUCHHS B CYYacHIH 0XO-
POHI 37I0POB’sl, OCKUTBKH Ma€ MOTCHIIAN ISl TIOKPAIICHHS
Pe3yNbTaTiB JTiKyBaHHS MAI€HTIB 1 3HIDKCHHS BUTPAT Ha
oxopony 3nopos’s. [1J]JI3 € ckianHO0 MpoOIeMor rpo-
MaJICHKOTO 370POB’S, IO CHPUIMHSAE BHCOKI MOKa3HUKU
3aXBOPIOBAHOCTI Ta cMepTHOCTI. Jlume y Cromy4eHux
Itarax Amepuku [1/1JI3 1m0opiyHO 3yMOBIIOIOTH MOHA]
2 MITH TSDKKHX BUTIJIKIB, IO IPU3BOAATE IO TOCITITAi3amii
Ta 30UTBILICHHSI BUTPAT HA OXOPOHY 3710poB’st [4]. Dapmakore-
HETHKA ITPOTIOHYE PIIIeHHS, [0 1A€ 3MOT'Y BHKOPHUCTOBYBAaTH
MIEPCOHAII30BaHy MEIHMIIMHY, JIe¢ MEAUKAMECHTO3HA Tepartis

a/IaNTYETHCS JI0 TEHETUYHOTO Tpodinro mroguan. Takwii min-
X1JT MOYKE TIOJTIIIIUTY e(hSKTUBHICTB JIIKiB, 3HHU3UTH YaCTOTY
[TJ1J13 i rapaHTyBaTH, IO MAIIEHTH OTPUMYIOTH OIITUMAJIbHE
JKyBaHHsI BIAMOBITHO 10 IXHBbOI TEHETUYHOI CTPYKTYPH.
['eHeTHYHE TEeCTYBaHHS CTA€E BCE JIOCTYIHIIIMM 1 SIKICHIILINM,
1 TOMy iHTerparis apMakOreHETHKH B KITIHIYHY MPAKTHKY
TaKOXK CTa€E JIOLIBHIIION. Lle miTBep/uKy€e epCreKTHBHICTh
(hapMaKOTreHETHKH Y Cy4acHii MeuIHHI [5].

3maTHICTE TependadaTH peakIliio JIOAUHHN Ha JIKH Ha
mijcTaBl JaHUX Mpo il reHeTHYHUi npodiib Mae BayKIIMBI
Hacuiku. Hanpukiias, apmMakoreHeTHYHE TeCTyBaHHS MOXe
BUSIBUTH TIAIIIEHTIB 13 PU3UKOM BUHUKHEHHS HEOE3MEUHIX
qutst sxutTs [TJ1J13. Lleit mpoakTHBHMIA MIJIX11 MOXKE CIIPUSITH
3a1100iraHHI0 BHHUKHEHHIO HeOa)XaHHX SIBUILL, TOKPAIMBILIH
0e3reKy MaIi€eHTiB i 3araibHy AKiCTh MEAWIHOI TOTTOMOTH.
Kpim Toro, dapmakoreHeTnka Ja€ 3MOTy BHSBUTH I'eHe-
THUYHI MapKepH, ITOB’s3aHi 3 PEaKIi€r0 Ha JIIKU, THM CaMHUM
ONTHMI3YI0UYH TIPOIeC PO3POOICHHS JIIKApChKUX 3ac00iB,
CKOPOUYIOUH Yac i BATPATH, TIOB’sI3aH1 3 BUBEACHHSIM HOBHX
JKiB HAa pUHOK. [HTETparis GapMakoreHETHKH B KIIIHIYHY
NPAKTUKY TaKOX CIIPHUSIE TOYHIIIOMY 1 e(DeKTUBHIIIIOMY JIi-
KyBaHHIO 3aXBOPIOBaHb, OCOOJIMBO ITi/1 4ac Tepartii CKIaHIX
TIATOJIOTiH, SIK-OT PaKy, KOJIM IIePCOHATI30BaHI CXeMH Tepartii
MOXKYTb ICTOTHO ITOKPAIIUTH Pe3yJIbTary [6].

MeTa pobotu

[TizkpeciuTy 3Ha4YeHHs Ta MPAKTUYHY KOPUCTH (hapMaKore-
HETHKU B MCIUIIMHI; TOKA3aTH, 10 iHTerpailis Gapmakore-
HETUKH B KIIIHIYHY TPAKTUKY MOXKE TIOKPAILUTH PE3yJIbTaTH
JKyBaHHS Ta OC3MeKy Tepartii.

IcTopist po3BuTky hapmakorenernkn. Butoku ¢dapmaxo-
TCHETHKH CATAIOTH cepeauHu XX CTOIITTS, KOIU JOCTiI-
HUKH TT0YaJId BU3HABATH, 1[0 FCHETHUYHI ()aKTOPU MOXKYTh
BIUIMBATH HA PeaKiliro Ha Jiku. OIuH i3 HaOLTBII paHHIX
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3aJOKyMCHTOBAaHUX BUMAJKIB ITOB’SI3aHAHN 13 IPOTUMAIIS-
piitHuM mpenaparoM npumaxinom [7]. Y 1950-x pokax
BHSIBIIIH, III0 B OKPEMHUX 0Ci0 Micist MpUHMaHHS IPUMaxiHy
BUHUKAB TSDKKHU TeMOJTi3 uepe3 aedinuT GepMeHTy TITo-
k030-6-pocdarnerinporenasu (G6PD) [§]. Lle BimkpurTs
MiATBEPIMIIO POJIb TEHETUYHUX BIIMIHHOCTEH y MeTabo-
J3Mi JIKIB 1 BIAKPWIO MIIAX U HACTYITHHUX JOCTIKCHD
y raiy3i ¢papmMakoreHeTHKH [9].

Y nocmimkeHHsX, mo 3xaificHeH] B 1960—70-x pokax, po-
JIOBKHMJIM BUBYATH TEHETWYHE IMIAIPYHTS peaxiii Ha JIKH.
VY pesynbTari BUSIBIIIM Pi3HI TeHETHYHI TOIIMOP(i3MH, 10
BIUIMBAIOTh Ha MeTaboui3M JikiB. LI paHHi qocmimkeHHs
CTaJI OCHOBOIO JUTS PO3BUTKY (hapMaKOT€HETHKH SIK OKPEMOT
rajy3i Haykd. J{oCiiITHUKH [T0Yai CUCTEMaTHYHO BUBYATH,
SIK TeHeTUYHI Bapianii hpepMeHTiB, 110 MeTa0O0Mi3yIOTh JIKH,
a TakoXX IXHIX TPaHCIOPTEPiB 1 MillleHeH BIUIMBAIOTH HA
peakio Ha JIKapchKi 3acobu. Y 1mx (QyHmaMeHTaIbHUX
JIOCITIJKEHHSIX BCTAHOBJICHO BAXKJIMBICTh TEHETUYHUX (pak-
TOpiB y (hapMakosorii, CTBOPEHO MiAIPYHTS AETaTbHIIINX
JOCITI/PKEHb HACTYIHUX AecATHITh [ 10].

BaxximBuM eTanoM po3BUTKY (hapMaKOT€HETHKH € BHSIB-
JICHHS TeHETHYHHX TTONIMOp(di3MiB y (epMeHTax, mo Me-
Ta0oJ1i3y10Th JIiku. Hanpukiaz, Kiiro4oBuM Oyiio BiAKPUTTS
moniMopdi3miB y pepmenrtax nurtoxpomy P450 (CYP) —
CYP2D61iCYP2C19[11]. Lli pepmeHTH MaroTh BUpiIIaIbHEe
3HAYEHHS JJI MeTa0oi3My 0araTbox JiKiB, BKIIOUAIOUH
AHTHJICTIPECAHTH, HEUPOJICNTUKU W 1HrIOITOPH MPOTOHHOT
mommi [12]. Terermyni Bapiamii mux (GepMeHTIB MOXKYTh
TIPU3BOJIUTH JIO PI3HUX MeTaboniyHuX (eHorumnis (moraHi,
cepenHi, eKCTCHCHBHI Ta HaIIIBUIKI MeTaboi3aTopH), 0
BIUIMBAIOTh Ha €(PEKTUBHICTH 1 Oe3meky JikiB [13].

[IporpecyBaHHs MOJCKYJISIPHUX METOJIB, 30KpeMa Io-
mimepasHoi saniorosoi peaxiii (ITJIP) Ta cexBenyBaHHs
HactynHoro nokoiHas (NGS), mprckopuiio iieHTH(iKaIifo
Ta XapaKTepUCTUKY BIMOBIIHMX T'€HETHYHHX BapiaHTIB,
CHpHSIIOUH PO3BUTKY (apmakoreneTuku [14]. ocmimpken-
Hs TeHOMHUX acomianiii (GWAS) mie Oinbiie po3mmpriio
PO3yMiHHS TCHETUYHUX OCHOB BIJIMOBII HA JIKH, OCKUTBKH
BUSIBIJIO YHCIICHHI TEHETHYHI JIOKYCH, TTOB’513aHi 3 €(heKTHB-
HICTIO Ta MOOIYHMMHU eeKTaMu JIiKapchbKuXx 3aco0iB. Lleit
TEXHOJIOTIYHUH TPOTpec AaB 3MOTY 3IIHCHATH MacIITabHi
JIOCIIJDKEHHS, 1110 MOTIMOWIN YSIBICHHS PO TeHEeTHYHI
(baxTOpH, SKi BIUTMBAIOTH HA PEaKIlito Ha Jiku [15].

MeToau apMaKkoreHeTHIHOT0 TecTyBaHHS. [ eHETHYHI TeCTH
(bepMeHTiB, Mo MeTaboMi3yIOTh JIKH, BKIIOYAIOTh aHAI3
KOHKPETHHX I'€HETHYHUX BapiaHTIB, 10 BIUIMBAIOTh Ha
aKkTUBHICTh (pepmeHTiB, ak-oT CYP2D6 i CYP2C19. i
(bepMeHTH BiINOBIAAIOTH 32 META00JII3M IIUPOKOTO CIIEKTPa
nikapcekux nperaparis. Tak, CYP2D6 merabomnizye maiixe
25 % yciX pelenTypHUX MpernapariB, BKIKOYAOUN OITOiIH,
aHTHJCTpecanTy Ta Oerta-Onokaropu. [eHeTndHI Bapiarrii
CYP2D6 MOXyTh NPU3BOAUTH O PI3HUX METAOONIYHUX
(heHOTHIIIB, IO CIIPUYUHSIE HEOOXITHICTH KOpeKIii 1o3u [ 16].
Ananoriuno CYP2C19 Gepe y4actb y MeTaboi3Mi Takux
3aco0iB, SIK KJIOMIJJOTPEIb Ta IHTi0ITOPH MPOTOHHOT ITOMITH.
dapMaKOreHETHYHI TECTH IMX (EPMEHTIB J0IOMArarTh
niepe0aYnTy MeTaboNIiuHy 3/1aTHICTh JIFOJAMHH, ONTHMI3Y-

F0YM KOPEKINI0 T03yBaHHS Ta BHOIp JIKIB I TOCHICHHS
e(eKTHBHOCTI Tepartii.

BripoBapKeHHS IHX TECTIB Y KIIIHIYHY IPAKTHUKY Ma€ MOTEH-
1iiaJ1 Jy1st ICTOTHOTO BIIOCKOHAJICHHSI MEIMKaMEHTO3HOI Tepaltii.
BusBrstroun oci0, ski, IMOBIpHO, € clTaOKuMu a00 HaIIBAI-
KUME MeTa00I1i3aTOpaMHK [IEBHUX JIIKIB, MEIUYHI [PAIliBHUKA
MOXYTh aJalTyBaTH IUIAHU JIKyBaHHS ISl 3a0€311CUCHHS
ONTUMAJIBHUX TEPANEeBTUYHHUX pe3yNbrariB. Tak, narienTam,
SIKi 1IeHTH(IKOBaHI SIK c1a0Ki MeTaboITi3aTOPH KITOTTI IOTPEITO,
MOXyTb OyTH IIPU3HAYEH] AlIETEPHATHBHI aHTUTPOMOOLIUTAPHI
3aco0u s 3armodiranHs HeOakaHUM CEpIIEBO-CYIUHHUM
nofisiv [17]. Tak camo matieHTH, sIKi € HaAIIBUIKUMH Me-
TaboJTi3aTOpaMH OMIOi/IiB, MOXKYTh TIOTpeOyBaTH BUIIUX 103
JUTsI TOCSITHEHHST aJICKBaTHOT'O OJIETIIIEHHST OOJIO; 1€ CIIPHSIE
ONTUMI3aLlii JTIKyBaJIbHOT CXeMH Ta IMOKPAILLYE 33/I0BOJICHICT
TIAIiEHTIB pe3ylibTaTraMu Teparii [ 18].

®dapMaKoAUHAMIYHI TECTH OIIHIOIOTh TCHETHYHI BapiaHTH,
SIKi BIUTUBAIOTH Ha MIIIEH] JIiKiB, 30KpeMa perentopu ado
(bepMeHTH, BIIMBAIOYN HA TEPAIIEBTUYHI Ta MOOIYHI eheKTH
npenapary. Lli Tectu gonmomararoTh ependadnTH peaKiiiio
JIFOIMHU HA JIKH, [0 IF0Th Ha KOHKPETHI 11iti. Hanpuktas,
renetnyHi BapianTn reHa VKORCI, sxuii komye MimeHb
BapQaprHy, MOXKYTb BIUIMBATH Ha QHTHKOATYJSIHTHUH eeKT
npemnapaTty. PapMaKkOTeHETHYHE TECTYBaHHS BapiaHTIB
VKORCI, a takox Bapiantie CYP2C9, moxe 10moMortu
BH3HAYHTH BIIIOBIIHY 103y BaphapHrHy, 3HIKYIOUH PUIUK
yCKIIaaHeHb KpoBoTedi [ 19]. dapmakoauHaMiuHi TECTH BUKO-
PHCTOBYIOTH TaKOX B OHKOJIOT1i 17151 BUSIBIICHHS TEHETHIHUX
MapKepiB, 1110 Iepe0avyaroTh BIAMOBIIb Ha IITbOBY TEpAITito,
Hanpuknan, HER2 mpu paky momounoi 3amo3n abo EGFR
npH paxy Jjierenis [20].

3actocyBaHHs (hapMaKOAMHAMIUYHHUX TECTIB BUXOAUTH 3a
pamku onkonorii. Tak, ¢apmakoreHeTHYHE TECTYBaHHS Ha
anens HLA-B*15:02 Moke IOIIOMOITH 3am00irTi BUHUK-
HEHHIO TSDKKHMX IIKIPHUX TTIOOIYHMX PeaKilii y Mali€eHTiB, sKi
OTPUMYIOTh KapOamaseris [21]. Llei mpoakTUBHUA mijIxXia He
TUTBKHY i JBHIITY € O3TIEKY MAIi€HTIB, aJIe ¥ MiIBHIIY€ 3arajb-
Hy e(eKTHBHICTh MEAMKAaMEHTO3HOI Teparlii, rapaHTyIouH,
10 XBOPi OAEPXKYIOTh JIIKH, CyMICHI 3 IXHIM T€HCTHIHUM
nipodinem. [HTerpanis GpapMakoIMHAMIYHOTO TECTYBaHHS B
PYTHHHY KJIIHIYHY IPAKTHKY € 3HATHIM IPOTPECOM y TIepCo-
HaJTi30BaHii MEAUIIMHI, 10 Ja€ 3MOTY PO3POOIJISTH TOUHIII
1 epeKTHBHIII CTpaTerii JTIKyBaHHS.

TpaaumiitHi METOM MOHITOPUHTY JTIKapCHKHX 3aCO0IB, SIK-
OT TepareBTHYHNI MOHITOPHHT JliKapchKux 3aco0iB (TMJI3),
riepej0aYaloTh BUMIPIOBAHHSI KOHLEHTpAIlii JIIKIiB y KPOBI
JUIsl KOPUTYBaHHS JO3yBaHHS 1 3a0€3II€UeHHsI TepareBTHY-
HOT e)eKTHBHOCTI, YHUKAIOUM TOKcH4HOCTI. Xoua TMJI3
KOPUCHHM, BiH € pEaKTHBHHUM, a HE TIPOAKTHBHUM, TIOTpedye
NIEBHOI'0 Yacy Ta YHUCJICHHHUX KOPHUI'YBaHb JUIS JIOCSTHEHHS
OINITUMAJIbHUX KOHIIEHTpALii 1ito4oi pedoBrHH. HaromicTs
(hapMakoreHeTHYHE TECTYBaHHSI Jla€ TeHETHYHY 1H(OpMALlit0
TIepe;1 BBEICHHSIM JIIKiB, JAI0YH 3MOTY TPU3HAYUTH [IEPCOHA-
JI30BaHy Tepartiro Bij noyarky. Takuil npoaKTUBHUMI MiAX1]
Moke 3arodirtu BuHUKHeHHIO [1/]J13, cripusie mocunenHro
e(exTHBHOCTI JKapCchKHUX 3ac001B 1 3MeHNIy€e MOTpedy
YacTOro MOHITOPUHTY Ta KOPEKIii 103yBaHHs [22].
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IlepeBarn apmMakoreHETHIHOTO TECTYBAHHS IIEPE] TPaIy-
LIHUMU METO/IaMU OCOOJIMBO OYEBH/IHI ITiJ] 4ac JIIKyBaHHS
XPOHIYHUX 3aXBOPIOBaHb. TaK, y TAIIEHTIB 3 CMiJICTICIEI0
(hapMaKOreHEeTHYHE TECTYBaHHS MOXKE BHSBUTH I'€HETHYHI
BapiaHTH, MMOB’3aHi 3 PE3UCTEHTHICTIO 10 IikiB. Lle mae
KJIHIIMCTaM 3MOTy 00paTH alIbTepHATUBHI JIIKH BiJI IOYaTKy
tepamii. Takwif TiaXig HE TUTBKU MMOKpAIy€e TeparieBTHIHI
pe3ynbTaTH, ane i 3MEHIIYEe HAaBAaHTAKEHHS HA CHCTEMHU
OXOpOHH 370POB’S BHACHIZOK MiHIMIi3aIlii rocmiTaizariit
Ta eKCTPEHMX BI3WTIB, L0 TOB’s3aHI 3 TOKCHYHICTIO a00
HeeEeKTUBHICTIO JKiB [23].

Bnius papmaxoreneTnynux TectiB Ha BHGIp Tepamii. dapma-
KOT€HETHYHI TECTH CYTTEBO BIUIMBAIOTH Ha BUOIp Teparii,
BU3HAYAIOYM ONTHUMANIBHI Mpernapary Ta J03yBaHHs Ha Iiji-
CTaBi JaHWX ITPO TeHETUIHUH 1podis monuau. Hanpuknan,
(apmakorenernyne tectyBanns Ha CYP2C19-apiantu MoXke
JIOTIOMOTTH TIiJl YaC MPHU3HAYCHHSI aHTUTPOMOOLIUTApHOI Te-
partii B TMaIlieHTIB, SKi TIEPEHECIA Yepe3NIKipHe KOpOHApHE
Brpy4anns. [lamienty 3 neBarmu nonimopgismamu CYP2C19
€ CITaOKIMH MeTa00ITi3aTopaMH KIIOMIZOTPEITIO i MOXKYTh TO-
TpeOyBaTH aJbTEPHATUBHUX aHTUTPOMOOIMTAPHUX 3aCO0IB
(Ipacyrperns abo TiKarpenop) A JOCSTHEHHS ONTUMAaTbHIX
AHTUTPOMOOTHYHUX eeKTiB [24]. Tak camo hapMakoreHeTHY-
He TectyBaHHsA HAa HLA-B*57:01 Moxe T0TIOMOTTH YHUKHYTH
peaxitiii rirmepuyMBoCTi 10 abakasipy B nauieHTiB i3 BIJI, a
OTXXe JTIKyBaHH: Oyyie 0e3redHnM i epeKTuBHIM [25].

BB (apMakoreHETHYHOTO TECTYBaHHS ICTOTHHIMA 1 B
OHKOJIOT{, JI¢ TeHeTHYHE MPO]ITIOBAaHHS MOXKE KEpyBaTH
BUKOPUCTaHHSAM TapreTHol Teparii. Tak, TecTyBaHHs Ha
myrtariii EGFR y martieHTiB i3 HeIpiOHOKITITHHHUM PakoM
JICTCHIB MOXKE BUSBUTHU THX, XTO, KMOBIPHO, BIAMOBICTh HA
iari6itopn EGFR. Lle cnpusitimMe CkIagaHHIO epEeKTUBHIIINX
1 MepCOHAITI30BAHUX TUIAHIB JiKyBaHHs. Taka TOYHICTb i
Yyac BHOOpY MperapariB He TUIBKH MOKPAIIy€e PEe3ybTaTH
JIKYBaHHS TMAIEHTIB, aJie i 3MEHIIye eKOHOMIUHHHN TATap,
TI0B’13aHHH 13 Hee(heKTUBHUM JIIKyBaHHSM 1 IIOTCHIIIHHIMHI
nobiunmMu eexramu [26].

IlepeBarn apMaxoreHeTHKH MO0 3MEHIICHHS NMOOIYHUX
peaxuiii Ha mikapebki 3acodu. I1JJJI3 — cxmamna mpoGnema B
KJIHIYHIA MTPaKTHL, 10 TPU3BOJMTH JI0 3aIIOIiSTHHS IKOIN
TAIi€HTaM, TOCIITaTi3aIii 1 301IBIIEHHS BUTPAT HA OXOPO-
Hy 3710poB’sl. PapMaKoreHeTHKa NPONOHYE MEPCIEKTHBHE
PIIICHHS IUTIXOM BHABJICHHS 0Ci0 13 PU3NKOM BUHUKHEHHS
[I1JI3 Ha migcTaBi JaHUX PO TXHI TEHETHYHI MPOodii.
Hampukiiaz, reHeTHYIHE TECTYBaHHS HA TIOMYyPHUH S-METHII-
TpaHcdepasy MoXe BUSIBUTH XBOPHX 13 PU3UKOM MI€JIOCYTIpe-
cii miJg 9ac JIiKyBaHHS [TpenapaTraMy TIOMypHHY (a3aTionpuH
a00 MepKanToIypuH). AaNTyI04d MEAMKAMEHTO3HY Tepa-
IO IO TCHETHYHUX TPOo(iTiB, (papMaKoreHEeTHKa JOMOMa-
ra€ YHUKHYTH TPU3HAYESHHS JIIKIB, 1[0 MOXXYTh BHKJIMKaTH
MoOIYHI peakii y 9y TIUBHX 0Ci0; Ie Cripusie MOKPAICHHIO
0e3MeKy MallieHTIB 1 pe3yNbTariB JiKyBaHHs [27].

3mentenns yacroru [1/1J13 3a nonmomMoroto dapmakorene-
THYHOTO TECTYBAHHSI MOIIUPIOETHCS HA PI3HI TEPaeBTUYHI
HarpsMH. Y CepleBO-CYIMHHIM MEIUINHI TeHETHYHE Tec-
tyBanHs TeHa SLCO1B1 Moye BUSBUTH MAIIEHTIB 13 pU3H-
KOM Mionarii, 0 CIIpUYMHEHA CTaTHHAMU; 1€ JIaCTh 3MOT'y

o0party Oe3medHili albTepHAaTHBHI METOM JIIKyBaHHS [28].
VY ncuxiarpii papMakoreHeTHYHE TECTYBaHHS MOXKE JIOIIO-
MOTTH BHUSBUTH TAII€HTIB, SKi MOXKYTh BiIdyBaTH CKJIAJHI
mo0ivHi e()eKTH BiJl ICBHUX aHTHJICTpecaHTiB. Taki mgaHi
JOTIOMOXKYTh KITIHIITCTaM 00paTH JIiKH, SKi TTAIliEHTH Kparie
HEPEHOCUTHUMYTh.

Hasezeni mporpamu miTBEpIKYIOTh ITUPOKUH TOTSHITIa
(hapMaKOTCHETHKH TSl MiJABUIICHHS OC3MEeKH MAIliEHTIB Ta
e(PeKTUBHOCTI JTIKyBaHHS B Pi3HUX TATy35X MEIUIIHH.

Exonomiuni acnextn. EKoHOMIYHI Haciigku 3aiiicHEHHS
(hapMaKOTeHETUYHOTO TECTyBaHHS pPi3HOMAaHITHI. Xo4a
MOYaTKOBI CyOCHIT HA TeHETHYHE TECTYBaHHS MOXYTh
OyTH BHCOKVIMH, B BiITaJICHII MEPCICKTUBI TepeadadatoTh
3HIKEHHS BUTPAT Ha OXOPOHY 3/I0POB’ S Yepe3 MEHIITY Kilb-
kicte [1J1J13, rocmiTamizariii i Hee)EeKTUBHOTO JIIKyBaHHSI.
V KiJIBKOX TOCTIKEHHSIX TIOKa3aHO CKOHOMIUHY €(DEeKTHB-
HICTB Teparii miJ (papMakoreHeTHYHUM KOHTpojeM. Tak,
BCTAHOBJICHO, IO (papMaKOTeHETHYHE TECTYBAaHHS Bapi-
antiB CYP2C9 i VKORCI y mari€eHTiB, siKi OTPUMYIOTh
Teparrito BaphapruHOM, 3MEHIIY€ KUTBKICTh TOCITITali3amii
3 NMpUBOAY KpoBoTedi abo TpombGoemOomiynnx noaii. Le
CTIpusie 3araibpHii exkoHoMii komTiB. Kpim Toro, dapmako-
TEHETHYHE TECTYBaHHSI MOXKE TIOKPALIUTH TPUXHIBHICTD J10
JIKIB IIIIXOM 3MEHIICHHS TOOIYHNX €(PEKTIB 1 i IBUIICHHS
TeparneBTUYHOT €PEKTHBHOCTI, 1110 3MEHIITy€ BUTPATH KOIITIB
Ha JiKyBaHHS [29].

ExoHOMIYHI BUTO/IM CIIPUYMHEH] TAKOXK MTOTCHITIAIOM (ap-
MaKOT€HETHKH 3 IOy ONITUMI3aIlii IPOIIeciB po3po0IeHHS
JKapchKHX 3aco0iB. BUsBUBIIM reHeTHUHI MapKepH, OB’ si-
3aHi 3 peakIli€lo Ha JIiKH, papMaIieBTHIHI KOMITaHi{ MOXKYTh
TUIaHyBaTH OUTBII LJIECIIPSIMOBAHI KIIIHIYHI BUIIPOOYBaHHS,
CKOPOTHUBILIH TIPH [IOMY Yac i BUTPATH, TIOB’sI3aHi 3 BHBE-
JICHHSIM HOBHX JIIKIB Ha pUHOK. Kpim TOro0, BIpOBaJKEHHS
(hapMaKOreHETHYHOTO TECTYBAaHHS MOXKE ITiIBULIUTH 3310~
BOJICHICTD TMAIIIEHTIB 1 MOMIIIIMTH AKICTh iXHBOTO JKUTTS,
OCKIIBKM XBOp1 OTPUMYBATUMYTh JIIKYBaHHS, SIK€ € OLIbIII
e(eKTUBHUM 1 Ma€ MeHIme modiyHuX edekriB. Take mokpa-
LIIEHHS PE3yJIbTaTiB JIIKyBaHHS MAI[l€HTIB MOXKE TPU3BECTH
JI0 HETIPSIMHUX €KOHOMIYHUX BUTOJI, SIK-OT ITiABUIIEHHS MPO-
JIYKTHBHOCTI Ta 3MCHIIICHHS KUTBKOCTI HESIBOK Ha pOOOTY.

IpoGemu Ta BUKJIMKH apMaKkoreHeTHYHUX TecTiB. He3pa-
YKalOuM Ha BUCOKHUH MOTEHIIa (hapMaKOTr€HETHKH, KIITHIYHA
JI0Ka30Ba 0a3a Bce I1e HEAOCTAaTHS ISl IIMPOKOTO BIIPOBA-
JoKeHHs1. BusiBiieHo unmarto hapMaKkoreHeTHIHHX acolialiii,
aye IXHs KIHIYHA KOPHCHICTh Ma€ OyTH MiATBEpUKCHA 3a
JIOIIOMOTOF0 MaCIITa0HHUX PAHIOMI30BaHUX KOHTPOJIbOBAHUX
JIociKeHb. JI0ci HeMae HaaiiHUX KIIHIYHMX JT0Ka3iB, 1 11e
o0Mexye iHTerpailito (HapMaKOreHSTUYHOTO TCCTYBAHHS B
PYTHHHY KJIIHIYHY IPaKTUKY. J{OCITiHKEHHS, TI0 BXKE 3ilc-
HEHI, Ta CMJIbHI 3yCHIUIS B PO3POOJICHH] IIMX METO/[IB MalOTh
BKJIMBE 3HAUCHHS JJIsI OTPMMaHHS JOCTEMEHHUX JJOKa3iB 1
BCTAHOBJICHHS KIIIHIYHMX PEKOMEHIAIIN 1110110 (hapMaKoreHe-
THUYHOTO TECTYBaHHS B Pi3HUX TEPANICBTUYHIX rary3sx [30].

{06 BUPIMIKTH 110 TIPOOJIEMY, 3MIHCHIOIOTH KOMITJICKCHI
JIOCITIJDKEHHS, 1110 MalOTh Ha METi NepeBipUTH (hapMaKoreHe-
THYHI acoIiamii Ta BCTAHOBUTHU CTaHAAPTU30BaAHI IPOTOKOIH
TeHETUYHOTO TecTyBaHHs. CIUTBHI iHIIIaTUBY, SK-OT MKHA-
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POZIHI KOHCOPIIYMH Ta JEPKaBHO-TIPUBATHE MAPTHEPCTBO,
TAKOX BIAITPAIOTh BXKJIMBY POJIb Y IIPOCYBaHHI i€l ramys3i.
[lepenbagatoTs, Mo mi 3ycwuIs 3a0e3rnedarb HeoOXimHi
JIOKa3u JUlsl MATPUMKH IIHPOKOTO BIIPOBA/DKEHHS (hapma-
KOT€HETUYHOTO TECTYBaHHS B KIIHIYHY MPAKTHKY, 1 BPEIITI
L€ CHPHUSATUME IIJIBULICHHIO TOYHOCTI 1 epeKTHBHOCTI
MEIUIHUX METOIIB JIIKYBaHHSI.

BrpoBapkeHHs! (hapMaKOreHEeTHYHOTO TECTYBAHHSI B KJTi-
HIYHY IIPAKTUKY yCKIIaJHEHE KUTbKOMA YHHHUKAMH. OHi€r0
3 OCHOBHHX IMPOOJIEM € HEIOCTAaTHS OCBiTa KIIIHIIIUCTIB Ta
00i3HaHICTB PO (hapMaKOTeHETHKY. UNMMaio MEANYHUX TIpa-
LIBHUKIB HE 3HaHOMI 3 IPUHIMIIAMH (papMaKOreHETHKH Ta 11
TIOTEHIITHUMH TTepeBaram, i 11e IPU3BOIUTS J10 HeOaKaHHS
BIPOBA/KYBaTH TeHETUYHE TecTyBaHHs. Kpim Toro, BKpaii
BaKJIMBE 3HAUECHHS LTS iX YCIIIIITHOTO BIIPOBA/KEHHS MAfOTh
IHTerpallisi TeHeTHYHUX JaHUX B €JIEKTPOHHI METUYHI CUC-
TEMHU Ta PO3POOJICHHS IHCTPYMEHTIB MIATPUMKHN KIITHIYHUX
PpilIeHs i1 9ac iHTeprpeTanii Ta epeKTHBHOTO 3aCTOCYBAHHS
reHeTn4Ho1 iHopMarii. BupirieHHs ux nmpoodiem norpedye
PO3pO0SIEHHS KOMIUIEKCHHX OCBITHIX MPOTpam, PO3BUTKY
IH(QPACTPYKTypH Ta TICHOT MDKIMCIMIUIIHAPHOI CITIBITPALIi.

3ycuiuis, CpsIMOBaHi Ha TIOOJIAHHS X 0ap’epiB BIIPO-
Ba/DKCHHSI, TIepeI0aYaroTh PO3POOJICHHS OCBITHIX PECYpCiB
1 HaBYAIBHUX TIPOTpaM JUIl MEIWYHHX TMpaIliBHUKIB. [1i-
BUIILYIOUHM OOI3HAHICTh 1 pO3yMiHHS (papMaKkoreHeTHKH, Iii
IHIIIaTUBY CIIPSIMOBAHI Ha CIPHUSIHHS OLTBIIOMY IPUHHATTIO
Ta BUKOPUCTAHHIO F€HETHYHOIO TECTYBaHHS B KJIIHIYHIN
npakraii. KpiM Toro, mporpec iHGopMaIiifHuX TeXHOTOTIH
B CHCTEMI OXOPOHH 3[I0POB’sI CIIPHSIE IHTErpallii TeHETUYHHUX
JAHUX B CJIEKTPOHHI MEIUYHI CHCTEMH, A€ 3MOTY KJiHi-
LECTaM OTPUMYBAaTH JIOCTYII 0 TeHETHYHOT iH(popmallii Ta
edekruBHiIE X iHTeprnperyBaTtd. CHiJIbHI 3yCHIUIS TeHe-
THKIB, KTiHIIKCTIB Ta [T-criemiaaicTiB MarOTh BUpILIATbHE
3HAUCHHS Ul PO3POOJICHHS 3pyYHUX IHCTPYMEHTIB, IO
T TPUMYIOTb TIPAKTUYHE 3aCTOCYBaHHS ()apMaKOreHETHIHOT
iH(opMalii i yac crioctepexeHHs 3a Xxsopumu [31].

dapmakoreHeTHYHE TECTyBAHHS BUKIIMKA€ HU3KY €THYHHX,
IOpUINYHMX 1 (JiHAHCOBHX NMHTaHb. ETHYHI acmekTH BKIIO-
4aroTh KOH(IACHIIHHICTh MAIliEHTIB, IHPOPMOBaHY 3TOmy
Ta NOTEHILIIHy TeHEeTUYHY AMCKPUMIHAI0. 3a0e3neueHHs
KOH(IEHIIIHOCTI TeHeTHYHOI iHpOpMarii Ta OTpUMaHHI
iH(QOpMOBaHOI 3rofK MarOTh HaHBaXKIWBILIE 3HAYCHHS
JUTSL 3aXMCTY TIPaB TAIli€HTiB. 3aKOHOAABYA Ta HOPMATHBHA
0a3u MOBMHHI BUPINIYBAaTH MUTAHHS I[0/I0 BUKOPHCTAHHS
TeHSTUYHUX JAHUX Y KIIHIYHIN MTPaKTHIIl Ta 3a0e3redyBaTu
JOTPUMaHHS €TUYHUX cTaHjapriB. Kpim Toro, momituka
(iHaHCYBaHHS (papMaKOTCHETHYHUX IOCIHIIKEHB 1 JOCTYT
JI0 TEHETHYHOTO TECTYBaHHS BIAIPalOTh BKPail Ba)IIMBY
PO Y IMUPOKOMY BIPOBA/KEHHI (hapMakoreHeTHku [32].

Po3B’si3aHHS 1IMX €TUYHHX, MPABOBUX 1 (PiHAHCOBUX
npobiieM moTpedye pisHOCIPSMOBAHUX 3yCHIIb. Peryisro-
¥ TIOBMHHI BCTQHOBUTH YITKi NPUHIMIIN Ta MPaBUiIA, 110
3aXUIIATh KOH(]IICHIIHICTD MALi€HTIB 1 3amo0iraloTh
TeHEeTHYHIN JUCKpuMiHalii. ['poMaachki OCBITHI KaMmaHii
TaKOK MOXKYTh JIOTIOMOTTH IiIBUIIUTH 0013HAHICTH 1 pO3y-
MiHHS (hapMaKOT€HETHKH, 3MEHIIIMBIIIHY IOTEHITIHI CTPaXH Ta
XHOHI ysiBIIeHHs. KpiM Toro, HeoOXiTHO 3a0€3IeunTH CIipa-

BEUIMBHIA JOCTYII 10 TEHETUYHOTO TECTYBaHHSI, BPaXOBYIOUH
COIiaTbHO-EKOHOMIYHI BiJMiHHOCTI, 1110 MOKYTh BIUTHHYTH
Ha JIOCTYNHICTh FeHETHYHHUX MociyT. CHijbHI 3yCHIUIS
3aIiKaBIeHUX CTOPiH, BKIJIIOYAIOUHM JEp:KaBHI yCTAaHOBH,
MTOCTAaYaTbHAKIB MEINIHUX MTOCIYT 1 TPYTIH i3 3aXHUCTY IpaB
TIAII€HTIB, MAIOTh BAKJIMBE 3HAUCHHS [UIS BUPILICHHS ITHX
CKJIQJIHUX MHUTaHb 1 CHPUSHHS €TUYHOMY, CIIPABEJIHBOMY
BIIPOBA/DKCHHIO (DapMaKOTCHETHKH.

OcHoBHi 1kepesa indopmauii 3 papmaxoreneruxu. Buuepnay
iH(pOopMaIiio 3 papMaKOreHETHKH HAJAIOTh KiJIbKa aBTOPHU-
TETHHX JIKEpelI:

— PharmGKB (Pharmacogenomics Knowledge Base) —
KOMILICKCHUH pecypc, 110 30upae iHpopMaIito mMpo BILTUB
TCHeTUYHHX Bapialiil Ha peakiiio Ha JIKH, BKIIOYAIOUH
acotianii reHiB 1 JIiKiB, KJIiHIYHI HACTAHOBHU Ta iHQOPMAIIit0
PO MapKyBaHHSI JIKiB;

— CPIC (Koncopuiym BripoBapKeHHS KIITHIYHOT (hapMaKo-
TEHETHUKH ) MiCTUTD KepPiBHI MPUHITATIH IITOI0 BITPOBAIKCHHS
(hapMaKOT€HETUYHUX TECTIB Y KIIIHIYHY ITPAKTHKY, BKIIIOYA-
104U JIeTaJbHI PEKOMEH LT 111010 I03yBaHHS T'€HiB 1 JIIKIB;

— NIH (HarrioHanpHuUI IHCTUTYT OXOPOHHU 3I0POB’sT) 30H-
pae, iHAEKCYye HAyKOBI CTAaTTi Ta HAWHOBIII JaHI 3 IUTaHb
(hapMaKOTeHETHKH Yepe3 CBOI pi3HI IHCTUTYTH Ta LEHTPH
(HauionanbHuit HayKOBO-IOCIAHUH IHCTUTYT T€HOMA JTHO-
nuau, NHGRI);

— FDA (YmpaBiniHHS 3 CaHITapHOTO HAIISLY 3a SIKICTIO
Xap4oBUX MPORyKTiB 1 meaukaMeHTiB CIIIA) Bkiogae ke-
PIBHI IPHHIMIHY Ta iHPOPMALLIFO 1110710 (hapMaKOTEeHETHYHOTO
MapKyBaHHs CXBaJICHHX JIIKAPCHKHUX 3aC00IB, Y TOMY YHCII
MICTHTB CITHCOK Iperaparis i3 (hapMakoreHeTHIHOIO iH(Op-
MaIli€0 B MapKyBaHHI.

i pecypcu axkTyanbHI I KIIHIIHUCTIB, TOCIITHUKIB i
CTYIICHTIB, SIKi IIPAarHyTh 3pO3yMITH CY4acHHUH CTaH 1 Mai-
OyTHI HanpsiMu (hapMaKoreHETHKH. BOHY 1atoTh ocTy 10
OCTaHHIX Pe3y/BTaTIB TOCTIHKEHb, KITIHITHUX HACTAHOB Ta
OCBITHIX MaTepialiiB, IO MATPUMYIOTh iHTErpalio dap-
MaKOT€HETHKHU B KIIIHIYHY NPaKTHKy. BUKOpuCTOBYIOUHM 11i
pecypcu, MeJ4Hi IPaliBHUKK MOXKYTh OyTH B KypCl OCTaH-
HIX JOCSATHEHB Y il TaTy3i Ta 3aCTOCOBYBATH IIi 3HAHHS IS
OTITHMI3aIli] CIIOCTEPEKEHHSI 32 TMaIlieHTaMH.

BucHoBKu

1. dapmMakoreHETHKA € 3HAYHUM IPOTPECOM Y TIePCOHA-
JII30BaHIM MEIMIIMHI, Ma€ MOTCHIIA B aCIeKTi afamnTarii
MEINKAMEHTO3HOI Teparii 10 IHANBiAyalbHAX TEHETHY-
HuX npodiniB. He3saxkaroun Ha Te, 110 11 cdepa MBUAKO
MIPOTPECyE, 3ATUINAITHCS MPOOIICMHUMHE TaKi aCICKTH, SIK
HEJIOCTATHICTh KJIiHIYHOI TOKa30Boi 0a3u, 6ap’epH y BIpO-
BaHKEHHI 1 €TUYHI [TUTAHHSA.

2. be3nepepBHi 1OCHTiKEHHS Ta CIIBIIPAIS MiXK 3alliKaB-
JICHUMH CTOPOHAMH MAIOTh BAXKJIMBE 3HAYCHHS 15 [IOBHOTO
YCBiJIOMIICHHS TIepeBar (hapMaKOTeHETHYHOTO TSCTYBaHHS B
KITIHIYHIA TPaKTHUIII.
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BibniomeTpnyHMin aHani3 HayKoBOI NiTepaTypu
LLOA0 3aCTOCYBaHHA CYyNnoO3UTOPIIB MiA Yac NikyBaHHA XBOPUX
Ha paK nepeaMixypoBoi 3ano3u

|. B. Bywyesa®@*AEF M. B. MapyeHko@ABCD O, O. MantoriHa®CE

3anopisbkuil fepxaBHUN MeanKo-hapMaLeBTUYHUI yHIBepcuTeT, YkpaiHa

A — KOHUenNUis Ta au3aiiH gocnimkeHHst; B — 36ip ganux; C — aHani3 Ta iHTepnpeTauis aanux; D — HanucanHs ctatTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepIKEHHS CTaTTi

OpHieto 3 ronoBHUX NPUYKH CMEPTi B YCbOMY CBITi HWHI 3aMLLIAKTLCSA OHKOMOTiYHI 3axBoptoBaHHs. Y 2024 poui areHuieto BeecBiTHBOT
opraHisaLii 0XOpOHM 300pOB’s 3 MUTaHb paky Ta MiXKHapOOHWM LIEHTPOM 3 AOCHIMKEHHS paKy ONPUITIOAHEHO OCTaHHI CTAaTUCTUYHI OLHKK
MOLUMPEHOCTI Ljiei maTonorii y CBiToBOMY MacLuTabi, Ae 3a3Ha4YeHo, Lo Cepea M'STy HalnoLIMPEHILMX OHKOMATONOrii paky nepeamixypoBoi
3ano3u (PM3) HanexuTb YeTBepTe MicLe. OHKONOriYHI 3aXBOPIOBAHHSA HanexaTb A0 NPIOPUTETHUX HaNPSMIB PO3BUTKY Chep OXOPOHU
300poB’s, BiANOBIAHO A0 Hakady MOJ Ykpainu «[po 3aTBepmKeHHS NPIOPUTETHNUX HAMPsSIMIB PO3BMTKY Chep OXOPOHM 3A0POB’A Ha
2023-2025 poxku» Big 07.10.2022 poky Ne 1832. Lium obrpyHTOBaHa JOLNbHICTb NOLYKY iHhopMaLlii WOAO HagaHHA dhapMaLleBTUYHOI
[,0MOMOrY NawLieHTaMm i3 Pi3HAMM NaTonorisiMu, 30KpemMa LLOAO 3aCTOCYBaHHS NikapcbKoi (DOPMU — PEKTaNbHOrO Cyno3unTopis Ans MiKyBaHHS
3MOSKICHX HOBOYTBOPEHb NepeaMiXypoBoi 3anosu.

Meta po6oTtu — 3aicHUTK GibniomeTpuyHWIA aHania Ta y3aranbHeHHs BiJOMOCTEN HayKOBOI NiTepaTypy Ans BUBYEHHS MPOTHOCTUHHOMO
3HaYeHHs 11 0cOBNMBOCTEl NpU3HAYEHHSI CyNo3UTOPIiB Nig Yac nikysaHHs P13.

Marepianu i metogu. Mowuyk iHbopmaLlii 3 nopyLeHoi npobrnemu 3aincHUN B eNeKTPOHHIN 6asi agaHux PubMed 3a knto4oBUMYM crioBamm
prostate cancer and suppositories Ta prostate cancer. 111 MOHITOPUHIY 1 aHanidy MiKHapOLHWUX HaYKOBUX AOCHIMKEHb 32 AOMNOMOrO0
iHCTPYMEHTIB BisyanisaLii Ta Cy4acHMXx METPUK LUMTyBaHHs SciVal i3 3acTocyBaHHAM OHMalH-NNaTopMu BAANOCS 34iNcHATY Gibniome-
TPUYHUIA aHani3. BukopucTtaslum goyHkuioHan nporpamu VOSviewer, no6yaysanu i Bidyanisysanu 6ibniomeTpuyHi mepexi.

Pesyniratu. lNobynosaHo kapTy B3aEMO3B’A3KiB MK HABINbLL BXXMBaAHMMM KIMOYOBYMM CIIOBAMMU, LLIO MOB’A3aHi 3 aHanizoBaHnmm — prostate
cancer i prostate cancer and suppositories; y pe3ynsrari KIo4oBi CroBa 3rpynysanu 3a knactepamu 3a nepiog 1986—2024 pp. Y3aranbHeHo
KnacTepm3aLito HanyxvBaHiLLIKMX KNYOBYX ChiB, L0 NOB’A3aHi 3 prostate cancer, 3a Le nepioa. 3rigHo 3 peynsratamu 6ibniorpadivHoro
aHaniay, 3auikaBneHiCTb TeMOI0 paky NepeaMixypoBoi 3ano3un 6yna makcumansHo y 2014 ta 2021 pokax.

BucHoBku. Y pesynbrari 6ibniorpadiyHoro aHanisy BCTaHOBUMW, LLO HAyKOBUI iHTEpEC A0 TeMu NiKyBaHHS XBopux Ha P13 He mae TeH-
LeHLii 0o 3mMeHLeHHs. AHani3 ny6nikaLliinHoi akTUBHOCTI 3a AOMOMOrO0 IHCTpyMeHTa Bidyanisauii 6ibniomeTpuyHux mepex VOSviewer 3a
KIKOYOBKM CIIOBOCTIONYYEHHsM prostate cancer AaB 3amory BusiButn 14 knacrtepis. HanbinbLumii knactep NpuCBSYEHNiA Cy4acHUM MeToaam
nikysanHs PIM3, gocnipxeHHsm nepebyaoBy reHis, TapreTHii Tepanii, KaHLeporeHesy.

KntouoBi crnoBa: GibniomeTpuyHuin aHani3, pak nepeamixypoBoi 3ano3un, OHKOTepanis, Nikapcbki Npenapary, knactepusadis, nikapcbka
dopma, cynosuTopii.
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Bibliometric analysis of scientific literature on the use of suppositories in the treatment of prostate cancer patients
|. V. Bushuieva, M. V. Parchenko, O. O. Maliuhina

Nowadays, cancer remains one of the main causes of death worldwide. Statistical data from various literary sources indicate that more
than 130,000 people in Ukraine receive this diagnosis as a sentence every year. Cancer can affect any organs of the human body and,
over time, the entire organism. In 2024, the agency of the World Health Organization on cancer and the International Agency of Cancer
Research published the latest statistical estimates of this pathology in a global format, where prostate cancer is among the five most
common oncological pathologies and takes the fourth place. Oncological diseases are one of the priority areas of healthcare development
in accordance with the Order of the Ministry of Health of Ukraine No. 1832 dated 07.10.2022 “On Approval of Priority Areas of Healthcare
Development for 2023-2025". It was this fact that determined the choice of the direction of this research in the matter of finding information
on the provision of pharmaceutical care, namely the use of a drug — a rectal suppository for the treatment of prostate cancer.
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Review

The aim of the work is to carry out a bibliometric analysis and further generalize the data of the scientific literature to study the prognostic
value and features of the prescription of suppositories in the treatment of prostate cancer.

Materials and methods. The data search was conducted in the PubMed electronic database using the following key terms: “prostate
cancer and suppositories”, “prostate cancer”. To monitor and analyze international scientific research, with the help of visualization tools
and modern SciVal citation metrics using the online platform, bibliometric analysis can be performed. Using the VOSviewer functional

program, bibliometric networks were constructed and visualized.

Results. A map of the relationships between the most used keywords on the topics of “prostate cancer” and “prostate cancer and
suppositories”, grouped into clusters for the period from 1986 to 2024, was built. The clustering of the most used keywords on the subject
of “prostate cancer” for the specified period is summarized. According to the bibliographic analysis, interest in the above topic was highest
in 2014 and 2021.

Conclusions. According to the bibliographic analysis, the interest in the subject of the patients’ treatment with prostate cancer disease
continues to grow from 1998 up to the present. The analysis of publication activity using the visualization tool of bibliometric networks
VOSviewer for the period from 2014 to 2024 for the key words “prostate cancer” has shown the presence of 14 clusters. The largest cluster

is devoted to modern methods of prostate cancer treatment, studies of gene rearrangement, target therapy, carcinogenesis.

Keywords: bibliometric analysis, prostate cancer, oncotherapy, drugs, clustering, medicinal form, suppositories.
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OpnHi€ro 3 TONOBHUX NMPUYHMH CMEPTI B yChOMY CBITI HUHI
3aJIMINAIOTHCS OHKOJIOTIUHI 3aXBOPIOBAHHS. 3a CTaTHCTHY-
HUMH JaHUMU, B YKpaiti y monax 130 tuc. moneid mopoky
JIarHOCTYIOTh OHKOTIATONOTifO [1].

YV 2024 poui arenuieto BeecBiTHBOT OpraHizartii 0XopoHH
3n0poB’s (BOO3, WHO) 3 nutanb paky ta MikKHaApOIHUM
neHTpom 3 pociimkeHHs paky (IARC) ompunromaeHo oc-
TaHHI CTaTHCTHYHI OL[IHKU MOLIMPEHOCTI i€l maroiorii y
CBITOBOMY MaciTabi, [ie 3a3Ha4€HO, IO Cepesl I ATH Ha-
TIOIIMPEHIIINX OHKOIIATOJIOT1H paKy MepeaMiXypoBOi 3aI03H
(PIT3) Hanexxuts yerBepre Micue. Y 2022 potii B yCbOMY CBITi
pax siereHiB OyB HAMITONTMPEHIIIIM BUIOM — 2,5 MITH HOBUX
BMIIAJIKIB, 110 CTaHOBUTH 12,4 % Bij 3arajbHOI KiJILKOCTI
HOBHUX BHNAJIKIB paKy; Ha JAPYromMy Miclli — pak MOJOYHOT
3aJI031 y JKiHOK (2,3 mMurH Bumazakis, 11,6 %), mami — xomo-
pekranbHuit pak (1,9 MiH Bunaakis, 9,6 %), pak npocraru
(1,5 m= Bunagxis, 7,3 %) i pax nurynka (970 Tuc. BUnaaxis,
4,9 %) [2,3]. Huni PIT3 y 6ararpox kpaiHax CBITY € OTHIM i3
HaWYacTINX 3J0SKICHUX HOBOyTBOpeHb (3H) y wosoBikiB.
[opiuno y cBiTi peecTpyroTs moHaimentne 800 000 HoBIX
BUII4/IKiB paKy MpOCTAaTH.

®daxiBii MiKHAPOIHOTO IEHTPY 3 JOCITIIKCHHS paKy
TIPOTHO3YIOTH, 0 y 2050 porti Oyze 3apeecTpoBaHO TIOHAT
35 MIJIH HOBHX BHMAJKIB paKy, i 1ie Ha 77 % Oinblue, HIK y
2022 pori (3apeectpoBano 20 MiiH Bumnaakis) [4]. 3a mpo-
rHO3aMH BUeHHUX, ¥ 2028 porri B CILIA Oyne miarHOCTOBaHO
mona 240 000 HOBMX BUMAJKIB PaKy MPOCTATH Ta MOHAT
35 000 cMepTenbHUX BWITAJIKIB, 1O cTaHOBHUTH 11 % Bin
ycix BunaakiB 3H.

MisictepctBo oxoponu 310poB’st (MO3) Ykpainu ompu-
monaIIo poekT [loctanosu Kabinety MinicTpiB Yipainn
«IIpo 3arBepmkenns HamionanabHOI cTparerii KOHTPOIIO
OHKOJIOTIYHHX 3axBOproBaHb 10 2030 poky» [5], sikuii po3-
po0ieHO [y BAOCKOHAJECHHS TiSUTBHOCTI AEpKaBH 10O
TIOCTYIIOBOTO 3HM)KEHHSI 3aXBOPIOBAHOCTI Ta CMEPTHOCTI,
CTIPUYMHEHOI OHKOJOTIYHUMH 3aXBOPIOBAHHSAMH, MOKpa-
IICHHS SKOCTI JKUTTS TAII€HTIB, 3a0€3IIeYeHAST CTBOPCHHS
CHCTEMU HAJIaHHS TOCTYITHUX BUCOKOSKICHIX METUKO-(hap-
MAIIeBTHYHUX TIOCIYT B YKpPaiHi, BUPIIIICHHS CHCTEMHHX ITPO-
OreM y 1iit cepi. OHKOIOTIYHI 3aXBOPIOBAHHS HAJICIKATH JI0

MIPIOPUTETHHX HAMPSAMIB PO3BUTKY Chep OXOPOHH 3I0POB S
BigmoBinHO 10 Hakazy MO3 VYkpainu «IIpo 3aTBepkeHHS
NPIOPUTETHUX HAIPSIMIB PO3BUTKY c(hep OXOPOHH 3710pOB’ s
Ha 2023-2025 pokm» Bix 07.10.2022 poxy Ne 1832 [6].

[TepeBaxkHy KUIBKICTB JIKapChbKHUX 3ac00iB A mpodi-
JIAKTHKHU Ta JIKyBaHHS €] MaToorii HUHI BUPOOIISIOTH 32
KOpIOHOM. BiTum3HsHI 3ac00M MICTATPH Iif04Yi PEYOBUHH,
BUPOOHMKOM SIKMX TAKOX € 1HIIII KpaiHu, 31e0ibiroro Kuraid.
HaBeneni (axropu CpUYMHSIOTH BUCOKY BapTICTh TAKHX
JKapChKUX 3ac00iB 1 3MEHIIYIOTH iXHIO (papMaleBTHIHY
JocTynHicTh. LluM oOrpyHTOBaHa JOIUIBHICTH HOLIYKY
iHpopmalii mono HajgaHHs (GapMareBTUYHOT JOTIOMOTH
TAIi€HTaM i3 PI3HUMH TaTOJNOTisIMH, 30KpeMa IIOI0 3aCTO-
CyBaHHS JIiIKapchbKol (POPMHU — pEeKTaILHOTO CYHIO3UTOPIst TS
nikyBanHs 3H mepenmixypoBoi 3amo3m.

MeTta po6otu

3nilicHNTH 610TIOMETPUYHHI aHaI3 Ta y3araJbHEHHS BiJIO-
MOCTeW HayKOBOT JIITepaTypH sl BUBYEHHS IPOTHOCTUYHOTO
3HA4YEHHS i 0COOIMBOCTEH MPHU3HAYEHHS CYIIO3UTOPIIB TTiJ
yac nikyBaHHs PI13.

Matepianu i meToau gocnigxeHHs

3acTocyBaHHS iHCTpyMeHTapito porpamu VOSviewer st
aHaJIi3y B3a€MO3B’SI3KIB JIa€ 3MOTY MOOYIyBaTH KapTH i
Bi3yaJlizyBaTu B3a€MHI 3B’3KM MK PI3HUMH acClieKTaMH,
0 HaBeleHI B MyOJiKamisx, MPOiHACKCOBAHUX B TEBHIN
6a3i nanux. Floro BUKOPUCTAHHS aKTyallbHE /ISl HayKOBLIIB,
OCKUTBbKH 1IeH IHCTPYMEHT JIa€ 3MOT'Y aBTOMAaTH3yBaTH IPOLIEC
BiJICTC)KCHHS INTYBAHHSI [ICBHUX CTATEH, [0 OIMyOTiKOBaHi B
HayKOBHX BH/IAHHSIX, @ TAKOXK BU3HAYUTH TEMAaTHIHE CIIPSIMY-
BaHHS ITyOJTiKaIlii, KITIOYOBHX CIIiB 1 B3a€EMO3B 30K aBTOPIB
i3 pisHUX Kpai# [7,8].

[Tix yac nociiPKeHHs TOLTYK JAHHUX 3/11CHIIIH B €JIEKTPO-
HHIH 6a3i marnx PubMed 3a kro4oBUMH clioBamMHU prostate
cancer and suppositories Ta prostate cancer. /lyisi MOHITO-
PHMHTY # aHaii3y MDKHApOIHHMX HAyKOBUX JIOCII/DKEHb 32
JIOTIOMOTOI0 iIHCTPYMEHTIB Bi3yali3allii Ta CydacCHHX METPHK
mutyBaHHs SciVal i3 3acTocyBaHHSIM OHJIAWH-TIIAT(HOPMHU
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Tabnuus 1. My6nikawii 3a 3anuTom prostate cancer, npoiHaekcosaHi y 6a3i PubMed, 3a nepioa 3 2014 go 2024 poky

CuctematuyHi KniHiuni PaHpomizoBaHi | MeTaaHanisu Knuru Ta
ornagu [oChiMKEeHHA KNiHiYHi [OOKYMEHTH
AoCTiAKEeHHA
2014 976 136 450 259 158 0 867
2015 884 119 433 277 134 2 844
2016 911 124 422 241 141 1 804
2017 886 151 418 239 136 0 793
2018 791 184 370 216 175 2 761
2019 744 195 382 214 169 0 765
2020 770 244 392 228 192 1 812
2021 814 257 389 229 191 0 809
2022 814 214 334 208 197 0 739
2023 790 212 301 201 188 0 690
2024 381 105 149 104 88 0 341
3aranom 8761 1941 4040 2416 1769 6 8225
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Puc. 1. Pe3syneraTu Bidyanisauii poanoginy nybnikauinn 3 uiei Tematuku 3a npegMeTHUMU cdepamu, ofepaHi 3 BUKOPUCTAHHAM iHCTPYMEHTIB

6ibniomeTpuyHoro aHaniay 6asu gaHux PubMed.

BIAJIOCS 3iMCHATH Oi0miomMeTpuuHuil aHami3. Bukopuc-
TaBIM QyHKIiOHAT porpamu VOSviewer, moOyyBamm i
BizyayizyBanu 6i0IioMeTpHdHI Mepesxi. 3arajabHa KiIbKiCTh
JoKeped, [Ki poaHaiizysany, — 1606. JlociipkeHHs nepen-
0ayaJio KiibKa eTartiB.

PesynkraTtn

[lix gac 6ibmioMeTpuYHOTO aHami3y Biniopano 1606 Hayko-
BUX JDKepen y 6a3i narnx PubMed 3a K1r090BUM CII0BOCIIO-
JIydeHHsIM prostate cancer. [x MoskHa cTpyKTypyBatH sK 14

MIPEAMETHUX Cep, IepeBakHA OUTBIIICTD SKUX HAJCKHUTh
JI0 MEIMIIMHH, OioXiMmii, reHeTHKH, apmarii, Gpapmakosorii,
MEHEIDKMEHTY, eKOHOMIKH, mty4Horo iHrenexry (LLI), mo-
JIeKyJSIpHOT 610710T1T, 610(iI3MKH, XIMiT, CTATHCTUKH, KOMIT FO-
TEPHUX TEXHOJIOTIH + MITYYHOTO iHTEJEKTY TOIIO (puc. 1).

Hacrynauii eran po6oTn — aHasi3 myOiikaiii 3a 3aruTom
prostate cancer, 110 npoiHekcoBaHi y 6asi PubMed 3a nepion
32014 10 2024 poky (ma6n. 1). @insrpyBanHs 3a adimiariero
TOKAa3aJ10, 10 HAWOIbIIa KiTBKICTh MyOMiKaIliil mpumagae
Ha 2014-2015 pp.
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Puc. 2. XpoHonorisi BUuXxogy ny6nikauii 3a 3anutom prostate cancer AND suppositories, npoiHaekcoBaHux y 6a3i PubMed, 3a nepiog 3 1986 go 2024 poky.

3
RESULTS BY YEAR 153,942 resuits

Page of 15395 > D
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Puc. 3. lInHamika ny6nikawiit, NpoiHAEKCOBaHWX B eNeKTPOHHil 6asi faHnx PubMed, 3a 3anuTom prostate cancer.
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Puc. 4. [innamika ny6bnikauin 3a 3aanutom prostate cancer, npoiHgekcoBaHux y 6asi PubMed, 3a nepiog 3 2014 go 2024 poky.

Ha HactymHOMY eTarti JOCITiKEeHHS 1111 9ac aHai3y HayKo-
BUIX ITyOJTiKaIlii 32 L€k MPOOJIeMOI0 3 HAHOUTBIIOT MEIUYHOT
enekTpoHHO1 6a3u nanux PubMed 3a 3armiTom prostate cancer
and suppositories BCTaHOBJIEHO, 1110 32 Maiike 40 pokiB (cTa-
HoM Ha 02.07.2024 poky) omyOmikoBaHo juiie 18 crareid,
niepii crarti garoBati 1986 pokom. [TomiTHe 301IbIIECHHS
KIIbKOCTI IyOnikaniit 3adikcoBano B 1987, 2005 poui Ta y
niepion 20102011 pp. (puc. 2).

O6roBopeHHs

[Tix yac gocmipKeHHs poaHati3yBaiu 6i0mioMeTpruyHi JaHi
myOrTiKamii, Mo MpOiHACKCOBaHI B HAWOUIBIIIN MeINJHIN
6a3i PubMed 3a 3ammtom prostate cancer. BeranoBwy, 1110
TIepIITi CTAaTTi 3 L€l TeMu qaTtoBadi 1945 pokoM, a KiTbKICTh
nyOmikaniid cranoM Ha 02.07.2024 p. cranoButh 153 948
crareil. Y pe3ynbTari aHali3y BUSIBUIU TIOMITHE 1 CTabibHe
3pOCTaHHs KUIbKOCTI IyOuiKawii 3 uiei remu (puc. 3).
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Puc. 5. Innamika nybnikauiv 3a 3anutom prostate cancer, npoiHaekcoBaHux y 6a3i PubMed sik kHuru Ta gokymeHTn (Books and Documents), 3a

nepioa 3 2014 fo 2024 poky.
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Puc. 6. KapTa B3aeM03B's13KIB Mix HalyXVBaHiLLMMK KNOHOBUMY CIOBaMU 3a TEMATUKOK prostate cancer, Lo 3rpynoBaHi 3a knactepamu, 3a nepiog
32014 po 2024 poky (po3pobneHo aBTopamu y pesyrnsTaTti aHanidy 6a3u gaHux PubMed).

3a ocranni 10 poki (2014-2024 pp.) onmyOnikoBaHO
Outbire HiX 18 THC. mpaik. BuzHaueHo KaTeropiiHICTh
myOmiKaIiil 3a BUIOM: OTJISLIN, KITIHIYHI JOCITIIKCHHS, Me-
TaaHalli3k, CUCTEMaTUYHi OIVISIIU, PaHAOMI30BaHi KIIHIYHI
JTOCTIDKEHHS, KHUTH Ta JTIOKYMEHTH (puc. 4).

KinpkicTs myOnikanii, mo Bu3HadeHi y 6a3i PubMed sk
kHurU Ta qokymeHtd (Books and Documents), y niepion 3
2014 no 2024 pp. — 6, 30xpema 'y 2015 pomi —2; y 2016 — 1;
y 2018 — 2,y 2020 poruti — 1 (puc. 5).

3 BUKOpHUCTAaHHSIM (yHKIIIOHATY porpamu VOSviewer ot-
prMaHO 0101iOMETPUYHY KapTy B3a€MO3B’A3KiB ITyOiKarii
3a repio1 3a 3aIMTOM prostate cancer, 1110 ITPOiH/IeKCOBaHi B
6a3i PubMed, 3a mepion 3 2014 1o 2024 poxky. Sk omuHAIIO
aHanizy 3acrocyBanm Medical Subject Headings / MeSH

keywords (ki11040BI CJIOBa MEIMYHUX ITPEAMETHHUX PYyOPHK).
Le mamo 3Mory onepskatu KapTy, sika BKiodana 1606 ximo-
YOBHX CIIB (puc. 6).

3a ioriomororo VOSviewer KiII04OBI ClIOBa OALWIIH Ha 14
KJIacTepiB 32 METOAOM LIUTFHOCTI 3B SI3KiB (mabi. 2, puc. 7).

Buxopucrasmm ¢yHkunionan nporpamu VOSviewer,
OJICPIKAITM TaKOXK 010JIIOMETPUYHY KapTy B3a€MO3B’SI3KiB
myOmikaniit 3a mepion 3 1986 no 2024 poky. Sk omuHHMIIO
ananizy Bukopuctaau Medical Subject Headings / MeSH
keywords (Ki11040BI CJIOBa MEJIMYHUX ITPEAMETHUX PYyOPHK).
Kitrouosi cnoBa 3a gonomororo VOSviewer mOnuIHiIn Ha
8 KiacTepiB 3a METOIOM IIUILHOCTI 3B’s13KiB (mabn. 3). Y
Ppe3yIBTaTi OTPUMAIH KapTy B3a€EMO3B’S3KiB, 1[0 BKITIOYAIa
113 kirouoBUX CIiB (puc. 8).
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Tabnuus 2. Knactepu3auis nybnikauiin 3a 3anutom prostate cancer, npoiHaekcoBaHux y 6a3i PubMed, 3a nepiog 3 2014 no 2024 poky

Knacrep,

KinbKicTb (n) KNKOYOBMX cniB

Knacrep,
KinbKiCTb (n) KNKOYOBMX cniB

Knactep 1, n =422

TeMHo-4epBOHUIA

Knactep 8, n = 11

AckpaBo-3eneHuit

Knactep 2, n = 338

YepsoHui

Knactep 9,n=3

FAckpaBo-6nakuTHWiA

Knacrtep 3, n =277

TemHo-nomapaH4eBuin

Knactep 10,n=2

3eneHyBato-6nakuTHuiA

Knactep 4, n = 261

FlckpaBo-XOBTUI

Knactep 11,n=2

BnakutHuin

Knacrtep 5, n = 159

TeMHO-XOBTUI

Knactep 12, n =1

CwHin

Knactep 6, n = 95

CBITNO-XOBTWIA

Knactep 13,n =1

Cgitno-6yskoBuit

Knactep 7,n =33

TeMHo-3eneHuit

Knactep 14,n =1

dionetosun

Tabnuus 3. Knactepunsauis nybnikauii 3a 3sanutom prostate cancer and suppositories y nybnikauiisix, npoinaekcoanux y 6asi PubMed, 3a nepiog 3 2014 go

2024 poky

Knacrep, Knto4oBi cnoBa B knacTepi (MoBot 3anuTy)
KinbKiCTb (n) KNOYOBMX CNiB

Knactep 1,n =22

YepBoHui

analgesia, patient-controlled; analgesics, opioid; anesthesia recovery period; atropa
belladonna; atropine; drug therapy, combination; incidence; laparoscopy; length of stay;
morphine; muscarinic antagonists; opium; pain, postoperative; phytotherapy; plant ex-
tracts; plant preparations; postoperative period; preoperative care; prostatectomy; robotic;
scopolamine

Knactep 2,n =19

NomapaHyeBuii

analgesia; analgesics; anesthesia, local; anesthetics, local; anti-inflammatory agents;
biopsy; biopsy, needle; cost and cost analysis; diclofenac; gels; lidocaine; pain; pain mea-
surement; patient acceptance of health care; patient satisfaction; premedication; propofol;
prostate; ultrasonography, interventional

Knactep 3,n =17

XKosTuin

acute disease; administration, rectal; aged, 80 and over; aminosalicylic acids; case-con-
trol studies; hyaluronic acid; kaplan-meier estimate; medication adherence; mesalamine;
multivariate analysis; proctitis; prospective studies; radiation-protective agents; random
allocation; risk assessment; risk factors; time factors

Knactep 4,n =16

3enexuni

adult; aged; bleomycin; clinical trials as topic; female; fluorouracil; humans; kidney
neoplasms; male; middle aged; peplomycin prostatic neoplasms; suppositories; tegafur
urinary bladder; urinary bladder neoplasms, statistics

Knactep 5,n =15

BnakuTHuin

administration, topical; anti-inflammatory agents; beclomethasone; butyrates; chronic dis-
ease; enema; follow-up studies; gastrointestinal hemorrhage; italy; metformin; statistics,
odds ratio; radiation injuries; rectal diseases; treatment outcome; white people

Knactep 6,n =13

CuHin

adenocarcinoma; adrenergic alpha-antagonists; alprostadil; equipment and supplies;
erectile dysfunction; injections; Papaverine; phentolamine; phosphodiesterase 5 inhibi-
tors; statistics, radiotherapy; ultrasonic therapy; vasodilator agents; vibration

Knactep7,n=9

dionetosui

anti-ulcer agents; chi-square distribution; double-blind method; glycerol; misoprostol;
placebos; rectum; statistics, nonparametric; ultrasonography

Knactep 8,n =2

Poxesuit

bone neoplasms; methadone

3rigHo 3 pesynsraramu OiOniorpadiqHOTO aHaizy, MK
HAayKOBOTO iHTepecy Ao miel Temn 3adikcoBano y 2014 ta
2021 poxax.

[epmmii kaactep (YepBOHMI) MICTUB HAHOUIBITY Kijlb-
KiCTh OB’ s13aHMX KM040BHX ciiB (22 MeSH keywords) ta
00’ €HyBaB MyOTiKallil, 0 MPUCBSYCHI CYIaCHUM METOIaM
nikyBanHs1 PI13, 3HeOomoBanH!0, 0- 1 micisonepaniiinomy
noniny. Jpyruit knactep (oMapaHUeBHiA) CKIaIaeThes 3
my6mikaniit (19 MeSH keywords), npucBsdaeHnx nepemy-
ciM JIiKapchbKil Tepariii, e HaBeeH! TakKi KIIIOYOBI CIIOBa:
aHajiresist, aHAJBICTUKH, aHECTE3is1 MiclleBa, aHECTETHKH
MICIIeBi, IPOTU3AMAaIbHI 3aCO0H, BapTICTh 1 aHaNi3 BUTpAT,
nukIo(eHak, refi, J1iI0KaiH, IPUIHHATTS MallieHTOM MEInY-
HOI JIOTIOMOT'H, 33I0BOJICHICTh TallieHTiB. Tpetiii kiactep

(xoBTHIT) cKitaaeThes 3 myounikaniit (17 MeSH keywords),
Jie BUCBITJICHO JOCIIKEHHS BHITAIOK-KOHTPOJIb, HaJaHa
ouinka 3a KamanoM—Meepom, BUBYEHO MUTAHHS 1010
JOTPUMAaHHSI KOMIIJIA€HCY, MPOBeieHO OararodakTopHuit
aHalli3 3aXBOPIOBAHHSA, 3IHCHEHO aHAI3 MPOCIEKTUBHUX
JIOCITIJKEHb, OLIIHIOBaHHSI PU3HKY, (PaKTOpiB PU3KKY, BILTUB
YMHHUKIB yacy. YerBepTuii (3enenuit), n’situii (OnakuTHuMi),
mIoCTHi (CHHIN) 1 choMuit ((hioNeTOBHIT) KITacTePH BKITFOYATN
16, 15, 13 1 9 xomrowoBux ciB (MeSH keywords) BimmosiaHo;
y LMX Mpalsix BUBYAIM CYIyTHI 3aXBOPIOBAHHS Ta CTaTHC-
THKy oHKomarodorii — PI13. Bocemuit (poskeBnii) kimacrep
BKJTIOYAB HaMEHIIy KiNbKiCTh KIF0O4OBHX ciiB (2 MeSH
keywords) i npencrapieHuid myOIiKaIisiMK, y SIKUX aBTOPH
omrcyBany HoBi 3H.
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Puc. 7. MMogineHi Ha knacTepy Hany>XMBaHiLLi KNOYOBI CIIOBa Yy CTaTTSX, O NPOiHAEKCOBaHi

3a nepioa 3 2014 go 2024 poky.
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Puc. 8. Kapta B3aemM03B'513KiB Mix HalyXvBaHiLLIMMU KNIOYOBMMY CoBaMu 3a TemaTukoto prostate cancer And suppositories, Lo 3rpynoBaHi 3a knac-
Tepamu, 3a nepiog 3 1986 o 2024 poky (po3pobneHo aBTopamu y pesynbrati aHanidy 6asu gaHux PubMed).

BucHoBKku

1. 3a marnMu 6iGmiorpadigHOTO aHATI3Y, HAyKOBHH iHTEpeC
IIo TeMu JIiKyBaHHS XBopux Ha PII3 3pocrae Bix 2014 poky
i 10 chorojHi 3 konuBaHHAM £20 % (max = 867 — 2014,
min = 690 — 2023). Orpumani naHi 3a 2024 pik He Bpaxo-
ByBayy. HaifOnbIl aKTHBHO IIUM MHATAHHSM 3aHMarOTHCS
BueHi i3 CHIA, Kuraro, Himeuunnn, Benmkoi Bpuranii, [Hii.

2. Anani3 myOmiKaiiiiHol akTHBHOCTI 3a JOTIOMOTOIO 1H-
cTpyMeHTa Biyaizarii 6i0miomerpruyanx Mepesxk VOSviewer

3a riepiox 3 2014 1o 2024 poxy 3a KITIOYOBHUM CJIOBOCHONY-
YEHHsIM prostate cancer 1aB 3MOTy BU3HAUUTH 12 KJacTepis,
mo Mictm 1606 HaykoBuX crareid. HaiOinbmmii kmactep
MIPUCBSYCHUI CydacHUM Metozam JtikyBauus PII3, moci-
JUKEHHSM TIepe0yIoBH TEHIB, TapreTHIN Teparii, KaHIepo-
reresy. KirouoBi cnoBa 3a Temaruxoro prostate cancer and
suppositories CTpyKTypoBaHi y 8 KiacTepis, o MicTiTh 113
ofuHuIb. TiTBKY YeTBEPTHH KJIacTep BKITFOYAE iHPOPMAIIit0
IIIOJT0 3raJyBaHHA y HAYKOBHUX JUKEpeIax JIIKapChbKUX 3aC00iB
y hopmi cyno3uTopiiB s JlikyBaHHs Ta npoginakraky PIT3.
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3. PesynbTaTa KacTepu3allii 00rpyHTOBYIOTh JOIITBHICT
PO3pOOIICHHS HOBOTO JIIKAPCHKOTO TIperiapary MPOTHITYXJIHH-
BaTH CTPYKTYPY (haKTopiB, [0 BIUIMBAIOTH HA IPH3HAYCHHS
crienivyHMX JIIKapchKUX 3ac0o0iB 1ij gac sikyBanHs PI13.

[lepcnexTHBH MOAIBIIAX [0CTiKeHb. JlOCTIKEHHS, 110
3IMIHCHUIIH, € TATPYHTSM JUI1 HACTYITHOTO (papMakoeKoHO-
MIYHOTO aHaJIi3y CXEMH Teparii 3 BBEIACHHIM MOTCHIIIHHOT
JKapchKol (OPMU — PEKTAIBHOTO CYMO3UTOPIs JUIS JIKY-
BaHHSI 3JI0SIKICHUX HOBOYTBOPEHb II€PEIMIXypPOBOT 3aJI03H.

®iHaHCyBaHHA

[locnimKeHHs 3hiCHEHO Yy pamKax CriflbHOT HayKOBO-HO0CTIAHOI
poboTtn hapmaLeBTNYHIX kadbeap 3anopi3bkoro AepXaBHOrO MeayKo-
(hapmaLieBTUYHOTO YHIBEPCUTETY.

Mopgsku

ABTOpPYM CTaTTi LUMPO ASKYtoTb 36poitHuM cunam Ykpainu Ta peaakuii
HayKOBOrO XXypHany 3a MOXIMBICTb 34iICHIOBATI JOCTIHKEHHS Ta
ny6nikysaTu ix pesynbsraru.
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