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Carboxylic acids and their derivatives are an important component of many biological processes. For example, they can be used to create
new medicines that can be useful in the fight against various diseases. Additionally, compounds containing a thiazole moiety may possess
beneficial properties in practical pharmacy. The incorporation of this heterocyclic structure in molecules can positively impact several
biological characteristics, such as anti-inflammatory, antiviral, and antifungal activities.

Consequently, exploring novel compounds that combine a thiazole fragment with a carboxyl group holds promise for the advancement of
new drugs and diagnostic tools that can contribute significantly to the battle against numerous diseases.

The aim of the work was to create a number of organic and inorganic salts of 6-(2,6-dichlorophenyl)-3-(3-methyl-1H-pyrazol-5-yl)-6,7-
dihydro-5H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine-7-carboxylic acid and study of their properties, as well as selective determination of the
biological potential of these compounds.

Materials and methods. The synthetic part of the study involved the sequential synthesis of the original compound 4-amino-5-(3-
methyl-1H-pyrazol-5-yl)-1,2,4-triazole-3-thiol using a well-established method described in previous articles. The next stage involved the
reaction of thiol with 2,3-dichlorobenzaldehyde in a medium of glacial acetic acid. The resulting Schiff base was subsequently reacted
with 2-chloroethanoic acid in tetrahydrofuran in the presence of an equimolar amount of sodium hydride.

Salts of the corresponding acid were formed during the reaction of 6-(2,6-dichlorophenyl)-3-(3-methyl-1H-pyrazol-5-yl)-6,7-dihydro-5H-[1,2,4]
triazolo[3,4-b][1,3,4]thiadiazine-7-carboxylic acid with both organic and inorganic bases in an aqueous-alcohol medium. The structures of
all synthesized compounds were determined using 'H NMR spectroscopy and elemental analysis. Additionally, the individuality of each
compound was confirmed using high-performance liquid chromatography-mass spectrometry.

Results. The study determined the optimal conditions for the formation of both organic and inorganic salts of 6-(2,6-dichlorophenyl)-
3-(3-methyl-1H-pyrazol-5-yl)-6,7-dihydro-5H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine-7-carboxylic acid. The analysis of pharmacokinetic
parameters and physicochemical properties using ADME (absorption, distribution, metabolism, and excretion) allowed for the identification
of promising synthesized compounds and the selection of more optimal compounds for further investigation.

Conclusions. The structure of 12 compounds was synthesized and confirmed. Physical-chemical and pharmacokinetic analysis of ADME
parameters was carried out and promising compounds were selected for more in-depth research.
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Cwuute3 i BnactuBocTi 6-(2,3-guxnopodeHin)-3-(3-metun-1H-nipason-5-in)-6,7-aurigpo-5H-[1,2,4]tpiasono[3,4-b][1,3,4] Tiapia3nn-
7-kapb6oHOBOI kKMcnoTy Ta i cone

C. O. ®eporos, A. C. louyns

Kap6oHoBi K1crnoTu Ta ixHi noxigHi — BaxnuBa cknagosa 6aratbox GionoriyHux mpoueciB. Tak, BOHU MOXyTb 6yTW BUKOpWUCTaHi Ans
CTBOPEHHS HOBUX Mikapcbkux 3acobiB Ans Tepanii nauieHTiB i3 pisHMMK 3axBoptoBaHHAMK. Cronykw, LWo MICTATb Tia30noBuii (oparMeHT,
TaKoX MOXYTb ByTV KOPUCHUMY B NPaKTUYHIN hapmaLlii. HasiBHICTb LibOro reTepoLukny B CTPYKTYPi MOXE NO3UTUBHO BMNIVHYTU Ha HU3KY
6ionoriyHMX BNacT1BOCTEN, BKITHOYA0UYM NpoTU3anarbHi, NPOTMBIPYCHI Ta NPOTUIPUOKOBI.

OTxe, AOCNIMKEHHS HOBMX MOMEKYS, SKi MOEAHYOTb (hparMeHT Tia3omny Ta KapOOoKCUIbHY rpyry, MOXe CpuaTy PO3pOGNEHHI AiarHo-
CTUYHUX | Nikapcbkux 3acobiB, L0 MOXHa 3aCTOCOBYBATY Nif Yac NikyBaHHS 6araTbox 3aXBOPHOBaHb.
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MeTta po6oTu — CTBOPEHHS pSAY OPraHiyHMX i HeopraHiyHux conen 6-(2,3-guxnopodetin)-3-(3-metun-1H-nipason-5-in)-6,7-gurigpo-
5H-[1,2,4]tpia3on-[3,4-b][1,3,4]tiagiasnH-7-kapbOHOBOI KMCNOTK Ta AOCTIAKEHHS iIXHIX BNACTUBOCTEN, a TakoX BUBIpKOBE BCTAHOBNEHHS
BionoriyHoro NoTeHujiany Lmx Cronyk.

Marepianu Ta meTogu. Peanisauis CMHTETUYHOT YaCcTUHM Nepefbayana noeTanHuin CUHTE3 BUXigHOro 4-amiHo-5-(3-meTun-1H-nipason-5-
in)-1,2,4-tpiason-3-Tiony 3a BiZOMWM METOAOM, LLIO ONWUCaHWIA y NonepeaHix cTatTax. HacTynHwii eTan — peakuis Tiony 3 2,3-anxnop6eHs-
anbaerigoM y cepefoBuULLi NboAsHOI 0L TOBOI kncnoTu. OaepxxaHy ocHosy LLndhdpa Hagani nipaaBanu peakLii 3 2-xnNopeTaHOBOIO KUCIOTO
B CEpeaoByLLi TeTpariapodypaHy 3a HasBHOCTI eKBIMONEKYNAPHOI KiNbKOCTI HaTpi rigpuay. Coni BinnoBiaHoi KMCnoTu yTBOptoBanvcs B
npoueci peakuii 6-(2,6-auxnopodeHin)-3-(3-metun-1H-nipason-5-in)-6,7-aurinpo-5H-[1,2,4]tpiasony-[3,4-b][1,3,4]TiapiasvH-7-kap6OHOBOI
KUCIOTMW 3 OpraHiYHNMK Ta HEOPraHiYHWMKU OCHOBaMU B BOAHO-CNMPTOBOMY cepesoBuLLi. 3a fgonomoroto 'H AMP-cnekTpockonii Ta ene-
MEHTHOrO aHanidy BU3HaUWUIIM CTPYKTYPY BCiX CUHTE30BaHUX Pe4oBUH. MeToa BUCOKOE(EKTUBHOT PiANHHOT XpOMaTO-Mac-CnekTpoMeTpil
NiATBEPAVB iHAMBIAYANbHICTb KOXHOI CMOMYKU.

Pesynbratu. BctaHoBMIM onTuManbHi YMOBU CTBOPEHHSI OpraHivyHUX i HeopraHiyHux conen 6-(2,3-guxnopodeHin)-3-(3-metun-1H-
nipason-5-in)-6,7-gurigpo-5H-[1,2,4]tpiason[3,4-b][1,3,4]tianiasnH-7-kapboHOBOI KMCNOTU. 3aCTOCYBaHHA aHanisy grapMakOKiHETUYHMX
napamertpiB i iunko-ximiyHux Bnactueocteit ADME gano 3amMory BU3HauMTV NEPCMEKTUBHICTb CUHTE30BAHUX CMOMYK i 06paTh onTumankHi
3 HUX NS HACTYMHWX JOCNiAKEHD.

BucHoBku. CHTe30BaHO Ta NiaTBepaXeHO CTPYKTYpy 12 cnonyk. 34iNCHUIN di3nKo-XiMiYHUI | hapMakokiHeTUYHWI aHanis ADME na-

pameTpiB, 06pani NepcrnekTUBHI CNoNyKM ANs AeTanbHILLOM AOCHimKeHHS.

Knto4oBi cnosa: 1,2,4-Tpia3on, nipason, BNacTUBOCTI, in Silico [OCAImKEHHS.

AkTyanbHi nuTaHHA apMaLeBTMYHOI | MegnyHOi Hayku Ta npakTuku. 2023. T. 16, Ne 2(42). C. 121-129

Optimizing synthesis conditions and studying the properties
of new compounds are always of great importance to the field
of chemistry. In this case, 6-(2,3-dichlorophenyl)-3-(3-methyl-
1 H-pyrazol-5-y1)-6,7-dihydro-5H-[1,2 4]triazolo[3,4-b][ 1,3,4]
thiadiazine-7-carboxylic acid and its salts have significant
potential for use in the pharmaceutical industry [2,7,8,12].

The triazolothiadiazine framework has demonstrated sig-
nificant biological activity, including antibacterial, antiviral,
antitumor, and antifungal properties [3,9]. Furthermore, the
pyrazole component is a well-established bioactive moiety
present in drugs such as celecoxib and metformin. Combining
these two heterocycles in a single molecule holds the potential
for developing new drugs with enhanced pharmacological
properties and pronounced activity [4,6,11].

Moreover, the synthesis of new compounds with unique
properties is essential for the discovery and development of
drugs, and this particular compound can serve as a starting
point for further research aimed at optimizing its pharma-
cological activity [5,10]. Therefore, establishing optimal
synthesis conditions and studying the properties of 6-(2,3-di-
chlorophenyl)-3-(3-methyl-1H-pyrazol-5-yl)-6,7-dihydro-
SH-[1,2 4]triazolo[3,4-b][1,3,4]thiadiazine-7-carboxylic acid
and its salts represents a relevant and important direction in
the field of medicinal chemistry.

Aim

The aim of the work was to create a number of organic and
inorganic salts of 6-(2,6-dichlorophenyl)-3-(3-methyl-1H-
pyrazol-5-yl)-6,7-dihydro-5H-[1,2,4]triazolo[3,4-b][ 1,3.4]
thiadiazine-7-carboxylic acid and study of their properties,
as well as selective determination of the biological potential
of these compounds.

Materials and methods

The synthetic part of the study involved the sequential syn-
thesis of the original compound 4-amino-5-(3-methyl-1H-

pyrazol-5-yl)-1,2,4-triazole-3-thiol using a well-established
method described in previous articles [1].

The first stage of the study focused on optimizing the
synthesis conditions for 6-(2,6-dichlorophenyl)-3-(3-me-
thyl-1H-pyrazol-5-yl)-6,7-dihydro-5H-[1,2,4]triazolo[3,4-D]
[1,3,4]thiadiazine-7-carboxylic acid and its corresponding
salts.

The synthetic process involved three stages. In the first
stage, a nucleophilic addition reaction of 2,6-dichlorobenz-
aldehyde to the original 4-amino-5-(3-methyl-1H-pyrazol-5-
yl)-4H-1,2,4-triazole-3-thiol was carried out in glacial acetic
acid. The second stage involved the reaction of the obtained
Schiff’s base with 2-chloroethanoic acid in tetrahydrofuran,
with the addition of double the amount of sodium hydride.
The mixture was stirred for 10 hours, followed by solvent
removal, resulting in the formation of 6-(2,6-dichlorophe-
nyl)-3-(3-methyl-1H-pyrazol-5-yl)-6,7-dihydro-5H-[1,2,4]
triazolo[3,4-b][1,3,4]thiadiazine-7-carboxylic acid. The final
stage of the study involved synthesizing salts of the obtained
acid by reacting it with inorganic and organic bases in an
aqueous-alcohol medium. An ADME analysis was conducted
to assess the compounds’ compliance with pharmacokinetic
parameters and drug-likeness.

Melting points were determined using the “Stanford Re-
search Systems Melting Point Apparatus 100” (SRS, USA)
in open capillaries. The percentage content of elements (C,
H, N, S) was performed using the “Elementar vario EL
cube” analyzer (Elementar Analysensysteme, Germany).
IR spectroscopy (spectral range 4000400 cm™) was per-
formed using the Bruker ALPHA FT-IR spectrometer with
the ALPHA-T module (Bruker optics, Germany). 'H NMR
spectra were recorded on a Varian-Mercury 400 spectrometer
with tetramethylsilane as an internal standard in DMSO-d6
solution. Chromatograph “Agilent 1260 Infinity HPLC”
with spectrometer “Agilent 6120 was used to obtain chro-
matogram-mass spectra, utilizing the electrospray (ESI)
ionization method.
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Fig. 1. Scheme of the synthesis of salts 6-(2,6-dichlorophenyl)-3-
7-carboxylic acid.

(E)-4-((2,6-dichlorobenzylidene)amino)-5-(3-methyl-1H-
pyrazol-5-yl)-4H-1,2,4-triazole-3-thiol. To 0.01 mol of the
original 4-amino-5-(3-methyl-1H-pyrazol-5-yl)-4H-1,2,4-
triazole-3-thiol was added 0.01 mol of 2,6-dichlorobenzal-
dehyde in 20 ml of glacial ethanoic acid. They heated for two
hours. The formed precipitate was filtered, washed with water
and used without purification in the next stage.

6-(2,6-Dichlorophenyl)-3-(3-methyl-1H-pyrazol-5-yl)-6,7-
dihydro-5H-[1,2,4|triazolo[3,4-b][1,3,4]thiadiazine-7-carboxylic
acid. 2.0 mmol of sodium hydride was added to a solution
of compound 2 (1.0 mmol) in dry tetrahydrofuran (20 ml)
at room temperature. It was left for salt formation at the
temperature for 15 minutes. Then 2-chloroethanoic acid
(1.5 mmol) was added and the solution was stirred for 10
hours. The solvent was removed under a vacuum. The residue
was crystallized from ethanol to obtain triazolothiadiazines.

General method of synthesis of salts 6-(2,6-dichlorophenyl)-
3-(3-methyl-1H-pyrazol-5-yl)-6,7-dihydro-5H-[1,2,4]triazo-
lo[3,4-b][1,3,4|thiadiazine-7-carboxylic acid. To 0.01 mol of the
original acid was dissolved in 10 ml of a mixture of water :
ethanol (1:1), 0.01 mol of the corresponding inorganic base
(KOH, NaOH) and organic (NH,OH, NH,-CH,, NH,-C H,,
NH,-C,H,OH, NH_~(C,H,),, NH,-(C,H,OH),, plperldlne
morpholine). It was heated for two hours. The solvent was
removed under a vacuum. The precipitate was crystallized
from a water-alcohol mixture of water : ethanol (1:1).

ADME analysis. The evaluation of absorption, distribution,
metabolism, and excretion (ADME) is a crucial aspect of
drug development. These factors significantly impact the
pharmacokinetics, pharmacological activity, and effectiveness
of a medicinal product.

In recent years, computer technologies have been employed
for the preliminary assessment of pharmacokinetic and phar-
macodynamic parameters. This approach offers a cost-effective
alternative to in vitro and in vivo experiments. Notably, drug-like
criteria are utilized for the optimization and evaluation of virtual
combinatorial libraries. The web tool “SwissADME” was used
in this study to calculate physicochemical, pharmacokinetic, and
drug-likeness parameters for the proposed structures.

(3-methyl-1H-pyrazol-5-yl)-6,7-dihydro-5H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine-

Results

The synthetic part of the study was conducted using two
approaches and involved the reaction of the initial thiol with
2,6-dichlorobenzaldehyde, resulting in the formation of a
Schiff base.

The formation of the acid took place with the participation
of a previously obtained Schiff base and 2-chloroethane acid
in a tetrahydrofuran environment. Salts of the corresponding
acid were synthesized as a result of the reaction of organic
and organic salts with acid in a water-alcohol medium
(Fig. 1).

The synthesized substances are white crystalline powders,
soluble in water.

The structure of all synthesized substances was confirmed
by physicochemical methods: "H NMR spectroscopy and
elemental analysis. The purity of the chemical reaction
products and their identity were confirmed by chroma-
to-mass spectra.

6-(2,6-Dichlorophenyl)-3-(3-methyl-1H-pyrazol-5-yl)-6,7-di-
hydro-5H-[1,2,4|triazolo[3,4-b][1,3,4]thiadiazine-7-carboxylic
acid. White residue; yield 80 %; m. p. 183-185 °C. 'HNMR,
o (ppm): 11.45 (d,J=6.7 Hz, 2H, COOH, NH-pyrazole), 7.63
(d,J=6.7 Hz, 1H, H-4 pyrazole), 7.43-7.30 (m, 3H, H-3,4,5
2,6-CI-C H,), 6.63 (d,J=6.7 Hz, 1H, N-NH-), 5.89-5.84 (m,
1H, C®H, thiadiazine), 5.15 (d, J= 5.4 Hz, 1H, C'H, thiadi-
azine), 2.53 (s, 3H, CH,-pyrazole). C H, ,CL,N,O,S. ESI-MS:
m/z=411 [M+H]" .ElementalAnalys1s C,43.81; H,2.94; N,
20.44; S, 7.80. Found: C, 43.70; H, 2.95; N, 20.38; S, 7.82.
Crystallized from propan-2-ole.

The structure of inorganic salts was proved by data of
elemental analysis.

Sodium 6-(2,6-dichlorophenyl)-3-(3-methyl-1H-pyrazol-5-
yD)-6,7-dihydro-5H-[1,2,4]triazolo|3,4-b][1,3,4]thiadiazine-7-
carboxylate. White residue; yield 75 %; m. p. 243-245 °C.
CH, CLLNNaO,S. ESI-MS: m/z = 434 [M+H]". Elemental
Analysis: C 41. 59 H, 2.56; N, 19.40; S, 7.40. Found: C,
41.45;H,2.55; N, 19.45; S, 7.42. Crystallized from propan-
2-ole.
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Potassium 6-(2,6-dichlorophenyl)-3-(3-methyl-1H-pyrazol-
5-yl)-6,7-dihydro-5H-[1,2,4]triazolo[3,4-b][1,3,4] thiadiazine-7-
carboxylate. White residue; yield 77 %; m. p. 252-254 °C.
C,H, CLNKO,S. ESI-MS: m/z = 450 [M+H]". Elemental
Analysis: C, 40.09; H, 2.47; N, 18.70; S, 7.13. Found: C,
40.19; H, 2.46; N, 18.74; S, 7.11. Crystallized from propan-
2-ole.

Ammonium (6~(2,6-dichlorophenyl)-3-(3-methyl-1H-pyrazol-
5-yl)-6,7-dihydro-5H-[1,2,4]triazolo[3,4-b][1,3,4] thiadiazine-7-
carboxylate. White residue; yield 78 %; m. p. 221-223 °C.
'HNMR, & (ppm): 11.46 (s, 1H, NH-pyrazole), 10.23 (s, 3H,
NH,"),7.64 (d,J= 7.1 Hz, 1H, H-4 pyrazole), 7.43-7.30 (m,
3H, H-3,4,5 2,6-CI-CH,), 6.45 (d, J= 7.3 Hz, 1H, N-NH-),
5.92-5.86 (m, 1H, C°H, thiadiazine), 5.45 (d, J = 5.6
Hz, 1H, C'H, thiadiazine), 2.55 (s, 3H, CH,-pyrazole).
C H,CLN.OS. ESI-MS: m/z = 428 [M+H]". Elemental
Analysis: 42.17; H, 3.30; N, 22.95; S, 7.50. Found: C,
42.28; H,3.29; N, 22.90; S, 7.52. Crystallized from propan-
2-ole.

Methylammonium (6-(2,6-dichlorophenyl)-3-(3-methyl-
1H-pyrazol-5-yl)-6,7-dihydro-5H-[1,2,4]triazolo[3,4-b][1,3,4]
thiadiazine-7-carboxylate. White residue; yield 71 %; m. p.
216-218 °C. '"HNMR, & (ppm): 11.44 (s, 1H, NH-pyrazole),
9.30(s,2H,NH,-CH,), 7.65 (d,J/="7.0 Hz, 1H, H-4 pyrazole),
7.43-7.30 (m, 3H, H-3,4,5 2,6-CI-CH,), 6.45 (d,/=7.0 Hz,
1H, N-NH-), 5.94-5.87 (m, 1H, C°H, thiadiazine), 5.35 (d,
J=5.4 Hz, 1H, C'H, thiadiazine), 2.62 (t, J = 3.9 Hz, 3H,
NH,-CH,), 2.53 (s, 3H, CH,-pyrazole). C H ClLN.O,S.ESI-
MS: m/z = 442 [M+H]". Elemental Analysis: C, 43.55; H,
3.65; N, 22.22; S, 7.26. Found: C, 43.66; H, 3.66; N, 22.16;
S, 7.24. Crystallized from propan-2-ole.

Ethylammonium (6-(2,6-dichlorophenyl)-3-(3-methyl-1H-
pyrazol-5-yl)-6,7-dihydro-5H-[1,2,4]triazolo[3,4-b][1,3,4]
thiadiazine-7-carboxylate. White residue; yield 80 %; m. p.
204-206 °C.'HNMR, é (ppm): 11.46 (s, IH, NH-pyrazole),
9.25 (s, 2H, NH,-CH,-CH,), 7.67 (d, J = 7.0 Hz, 1H, H-4
pyrazole), 7.43-7.30 (m, 3H, H-3,4,5 2,6-CI-C H,), 6.43 (d,
J=7.0Hz, 1H,N-NH-), 5.91-5.85 (m, 1H, C°H, thiadiazine),
5.33(d,J=5.4Hz, 1H, C'H, thiadiazine), 3.03-2.89 (m, 2H,
NH,-CH-CH,), 2.53 (s, 3H, CH,-pyrazole), 1.38 (t, /= 6.6
Hz,3H,NH,-CH,-CH,). C,_H ,CLN.O,S.ESI-MS: m/z=456
[M+H]". Elemental Analysis: C, 44.84; H, 3.98; N, 21.53; S,
7.04.Found: C,44.72; H,3.99; N, 21.58; S, 7.02. Crystallized
from propan-2-ole.

Monoethanolammonium (6-(2,6-dichlorophenyl)-3-(3-me-
thyl-1H-pyrazol-5-yl)-6,7-dihydro-5H-[1,2,4]triazolo|3,4-b]
[1,3,4]thiadiazine-7-carboxylate. White residue; yield
80 %; m. p. 201-202 °C. 'H NMR, & (ppm): 11.47 (s, 1H,
NH-pyrazole), 9.15 (s, 2H, NH,-CH,-CH,-OH), 7.63 (d,
J=17.1 Hz, 1H, H-4 pyrazole), 7.41-7.28 (m, 3H, H-3,4,5
2,6-CI-C.H,), 6.46 (d, J = 7.0 Hz, 1H, N-NH-), 5.93-5.88
(m, 1H, C°H, thiadiazine), 5.35 (d, J = 5.4 Hz, 1H, C'H,
thiadiazine), 4.65 (t, J = 5.6 Hz, 1H, NH,-CH,-CH,-OH),
3.96-3.91 (m, 2H, NH-CH,-CH,-OH), 3.32-3.28 (m,
2H, NH,-CH,-CH,-OH), 2.52 (s, 3H, CH,-pyrazole).
C,HCLN.O,S. ESI-MS: m/z = 472 [M+H]". Elemental

177718

Analysis: C, 43.32; H, 3.85; N, 20.80; S, 6.80. Found: C,

43.43; H, 3.86; N, 20.75; S, 6.77. Crystallized from propan-
2-ole.

Diethylammonium (6-(2,6-dichlorophenyl)-3-(3-methyl-
1H-pyrazol-5-yl)-6,7-dihydro-5H-|1,2,4|triazolo[3,4-b] [1,3,4]
thiadiazine-7-carboxylate. White residue; yield 80 %; m. p.
196-198 °C. '"H NMR, 6 (ppm): 11.46 (s, 1H, NH-pyrazole),
9.88 (s, Hz, 1H, NH(C,H,),, 7.59 (d, J = 7.1 Hz, 1H, H-4
pyrazole), 7.43-7.30 (m, 3H, H-3,4,5 2,6-CI-C,H,), 6.44 (d,
J=7.0Hz, 1H, N-NH), 5.91-5.85 (m, 1H, C°H, thiadiazine),
5.39 (d, J = 5.9 Hz, 1H, C'H, thiadiazine), 3.27-3.16 (m,
4H, NH-(CH,),-(CH,),), 2.55 (s, 3H, CH -pyrazole), 1.52 (t,
J=17.5Hz, 6H,NH-(CH,),-(CH,),). C,;H,,CLN.O,S.ESI-MS:
m/z =484 [M+H]". Elemental Analysis: C,47.21; H, 4.59; N,
20.28; S, 6.63. Found: C, 47.32; H, 4.60; N, 20.38; S, 7.79.
Crystallized from propan-2-ole.

N,N-Diethylhydroxylammonium (6-(2,6-dichlorophenyl)-3-(3-
methyl-1H-pyrazol-5-yl)-6,7-dihydro-5H-[1,2,4|triazolo[3,4-b]
[1,3,4]thiadiazine-7-carboxylate. White residue; yield 80 %;
m. p. 181-183 °C. 'HNMR, 6 (ppm): 11.43 (s, IH, NH-pyra-
zole), 9.27 (s, 1H, NH-(CH,),-(CH,),-(OH),), 7.61 (d, /= 7.1
Hz, 1H, H-4 pyrazole), 7.46 — 7.31 (m, 3H, H-3,4,5 2,6-Cl-
CH,), 6.46 (d, /= 7.0 Hz, 1H, N-NH), 5.94-5.87 (m, 1H,
C®H, thiadiazine), 5.42 (d,J= 5.9 Hz, 1H, C'H, thiadiazine),
4.59 (t,J=6.2 Hz, 2H, NH-(CH,),-(CH,) -(OH), ), 4.05-3.98
(m, 4H, NH-(CH,),-(CH,),-(OH),), 3.58-3.49 (m, 4H, NH-
(CH,),(CH,),-(OH),), 2.52 (s, 3H, CH,-pyrazole). C ,H, Cl-

197722

,N.O,S.ESI-MS: m/z=516 [M+H]". Elemental Analysis: C,
44.28; H,4.30; N, 19.02; S, 6.22. Found: C, 44.17; H, 4.29;
N, 19.07; S, 6.25. Crystallized from propan-2-ole.

Piperidinium (6-(2,6-dichlorophenyl)-3-(3-methyl-1H-
pyrazol-5-yl)-6,7-dihydro-5H-[1,2,4]triazolo[3,4-b][1,3,4]
thiadiazine-7-carboxylate. White residue; yield 80 %; m. p.
217-219 °C. '"HNMR, & (ppm): 11.48 (s, 1H, NH-pyrazole),
9.60 (s, 1H, NH-piperidine), 7.63 (d, 1H, d,J= 7.1 Hz, 1H,
H-4 pyrazole), 7.43-7.30 (m, 3H, H-3,4,5 2,6-CI-C H,), 6.43
(d, J=17.0 Hz, 1H, N-NH), 5.93-5.88 (m, 1H, C°H, thiadi-
azine), 5.39 (d, /= 5.9 Hz, 1H, C'H, thiadiazine), 3.40-3.29
(m, 4H, H-2,6 piperidine), 2.51 (s, 3H, CH,-pyrazole),
2.34-2.15 (m, 4H, H-3,5 piperidine), 1.55-1.42 (m, 1H, H-4
piperidine). C, H,,CLN.O,S. ESI-MS: m/z = 496 [M+H]".
Elemental Analysis: C, 48.49; H, 4.48; N, 19.79; S, 6.47.
Found: C, 48.60; H, 4.49; N, 19.74; S, 6.44. Crystallized
from propan-2-ole.

Morpholinium (6-(2,6-dichlorophenyl)-3-(3-methyl-1H-
pyrazol-5-yl)-6,7-dihydro-5H-[1,2,4]triazolo[3,4-b][1,3,4]
thiadiazine-7-carboxylate. White residue; yield 80 %; m. p.
169—171 °C. '"H NMR, 8 (ppm): 11.46 (s, IH, NH-pyrazole),
8.68 (s, 1H, NH- morpholine), 7.61 (d, 1H, d,J=7.1 Hz, 1H,
H-4 pyrazole), 7.44 (m, 3H, H-3,4,5 2,6-CI-C H,), 6.45 (d,
J=7.0Hz, 1H, N-NH), 5.95-5.89 (m, 1H, C°H, thiadiazine),
5.40 (d,J=5.9 Hz, 1H, C'H, thiadiazine), 4.18 —4.05 (m, 4H,
H-3,3,5,5 morpholine), 3.57-3.44 (m, 4H, H-2,2,6,6' morpho-
line), 2.53 (s, 3H, CH,-pyrazole). C ;H, CL,N.O,S. ESI-MS:
m/z=497 [M+H]". Elemental Analysis: C, 45.88; H, 4.05; N,
19.71; S, 6.45. Found: C, 45.77; H, 4.06; N, 19.65; S, 6.49.
Crystallized from propan-2-ole.
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Discussion

The 'H NMR spectra analysis revealed characteristic peaks
for the synthesized acid were established in the form of an
extended proton signal of the COOH group at 11.45 ppm. The
presence of singlet signals at 11.48—11.43 ppm is caused by
the presence of a hydrogen atom of the pyrazole fragment
and the methyl group associated with it at 2.55-2.51 ppm.
The formation of a doublet at 7.67—7.61 ppm corresponds
to the hydrogen atom of the C*H-pyrazole fragment. Pro-
tons of the 2,6-dichlorophenyl substituent were noted as an
extended multiplet in the characteristic “aromatic zone” at
7.46-7.28 ppm. The formation of triazolothiadiazine was
characterized by the absence of protons from the amino group
of the original thiol, as well as the presence of a multiplet
at 5.95-5.85 ppm, which characterizes the C°H-thiadiazine
fragment, and a doublet at 5.45-5.33 ppm, which corresponds
to the C’H-thiadiazine fragment.

The 'H NMR spectra of the salts were confirmed by the
signals of the corresponding protonated amines. Thus, in the
spectrum of diethylammonium salt, multiplets are observed
in the interval 9.88-9.83 ppm, 3.27-3.16 ppm and a triplet
at 1.40-1.33 ppm in accordance. In the spectrum of dieth-
ylmonoethanolammonium salt there were three multiplets
at 9.27-9.21 ppm, 4.05-3.98 ppm and 3.58-3.49 ppm and
the signal of OH groups in the form of a triplet at 4.59 ppm.
The spectrum of the morpholine salt had a characteristic set
of signals of the protonated morpholine cation in the form
of two multiplets at 4.18—4.05 ppm, 3.57-3.44 ppm and
singlet at 8.68 ppm The piperidinium salt was characterized
by proton signals of organic bases in the form of multiplets
of 3.40-3.29 ppm, 2.34-2.15 ppm, and 1.55-1.42 ppm and
singlet 9.60 ppm.

Tables 1-5 provide a prediction of the results of the virtual
ADME analysis of the obtained series of compounds. Based
on the results of the analysis of physical-chemical indicators,
we have the following results: most compounds meet the
established criteria for molecular weight (from 150 g/mol to
500 g/mol). At the same time, only compounds 4 and 5 meet
the established criteria for the topological plane of the polar
surface (from 20 to 130 A?), the flexibility of the molecule
(no more than 9 rotational bonds), and molecular refraction
(from 40 to 130) (Table I). The only exceptions are compound
11 exceeds the allowable molecular weight and 12 exceeds
the allowable molecular refraction. A significant part of the
compounds, including the reference drug, has a low level of
molecular saturation since the ratio of sp>-hybridized carbon
atoms for saturation should be at least 0.25 [14].

Using ADME analysis, the consensus value of lipophilicity
log Po/w, which is the arithmetic mean of five different pre-
dictive values (XLOGP3, WLOGP, MLOGP, SILICOS-IT),
is calculated by different methods (7able 2). For example,
iLOGP takes Gibbs energy into account and is calculated
using GB/SA in water and n-octanol. According to studies,
MLOGP should be less than 4.15, XLOGP3 should be in the
range of -0.7 to +5.0 [15,16], and WLOGP should be less
than 5.88 [13]. The majority of compounds from the virtual
library correspond to these lipophilicity criteria (7able 2).

An important factor for parenterally administered drugs
is their solubility in water (expressed in log S values),
which determines the amount of active substance that can
be administered in a small therapeutic dose (7able 3). The
solubility class is usually evaluated on a log S scale, where
“insoluble” < -10 < “poorly soluble” < -6 < “moderately
soluble” <-4 <“soluble” < -2 < “well soluble” <0 < “highly
soluble” [13]. According to the ESOL model, the expected
values of log S should not exceed -6. Studies have shown that
celecoxib and inorganic salts are sparingly soluble in water
according to ESOL, while salts of organic origin are highly
soluble. Thus, most of the compounds contained in the virtual
library can find application in the form of parenteral dosage
forms. In addition, an analysis of the pharmacokinetic prop-
erties of compounds contained in the library was conducted.
The smaller the value of log Kp (expressed in cm/s), the
less the molecule penetrates the skin [17,18]. Therefore, the
synthesized salts of the virtual library have Log Kp values
in the range from -6.40 to -9.86 cm/s, which means that not
all of them can be used to create ointments.

Oral administration of medication is the most convenient
for the patient, although other methods exist. It is important to
know that compounds that are passively absorbed in the gas-
trointestinal tract, such as celecoxib, are not P-glycoprotein
substrates, except as salts. Knowing about this is important
for understanding multidrug resistance (MDR), which can
become a serious obstacle to the successful treatment of many
diseases. The phenomenon of MLS consists of the fact that
cells or the body become insensitive to a number of drugs
of different chemical structures and with different mecha-
nisms of action. This is particularly important because P-gp
protects the central nervous system against xenobiotics. In
addition, the five main isoforms of cytochromes P450 (CYP)
(CYP1A2, CYP2C19, CYP2C9, etc.) are important for the
elimination of drugs from the body. As a result, it turned out
that all compounds, except for celecoxib, are not inhibitors
of cytochromes (7able 4). Medicines that are inhibitors of
cytochromes are more slowly removed from the body.

According to the filters used by major pharmaceutical
companies (Lipinski (Pfizer), Ghose (Amgen), Veber (GSK),
Egan (Pharmacia) and Muegge (Bayer)), the synthesized
compounds had small deviations from Lipinski’s rule ac-
cording to two criteria: MW >350, XLOGP3 >3.5, just like
celecoxib according to the MW >350 criterion, XLOGP3
>3.5 (Table 5).

The SwissADME bioavailability radar is used to assess the
drug-likeness of compounds (Fig. 2). This radar considers
six physicochemical properties such as lipophilicity, size,
polarity, solubility, flexibility, and saturation. The range of
each property is defined by descriptors and shown as a pink
area. The radar plot of a molecule must fall entirely within
this region to be considered drug-like. Most of the compounds
do not correspond to drug similarity according to the polarity
criterion (POLAR). However, celecoxib cannot be considered
drug-like either, but according to the criterion of saturation
(INSATU), which also applies to the compounds shown in
the graph (Fig. 2).
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Table 1. Physical-chemical properties of salts 6-(2,6-dichlorophenyl)-3-(3-methyl-1H-pyrazol-5-yl)-6,7-dihydro-5H-[1,2,4]triazole[3,4-b][1,3,4]thiadiazine-
T-carboxylic acid

MW, g/mol TPSA, A2
compounds

Celecoxib 381.37 0,12 4 7 89,96 86,36

3 411.27 26 16 0.20 3 5 3 101.24 134.02
4 433.25 27 16 0.20 4 5 2 99.70 123.02
) 449.36 27 16 0.20 4 5 2 99.70 123.02
6 428.30 27 16 0.20 3 5 3 105.28 136.85
7 442.32 28 16 0.25 3 5 3 110.18 164.49
8 456.35 29 16 0.29 3 5 3 114.99 164.49
9 473.36 30 16 0.29 4 6 5 118.10 181.89
10 484.40 31 16 0.37 5 5 3 124.70 153.46
1" 516.40 33 16 0.37 7 7 5 127.02 193.92
12 496.41 32 16 0.40 3 5 3 131.01 153.46
13 498.39 32 16 0.37 3 6 3 127.29 162.69

MW: molecular weight; BA: number of heavy atoms; ABA: number of aromatic heavy atoms; Csp®: Carbon atoms in sp3-hybridization;
0Z: number of rotational bonds; H-BAN: number of H-bond acceptors; H-BDN: number of H-bond donors; Ref: molar refractive power;
TPSA: topological polar surface area.

Table 2. Lipophilicity of salts 6-(2,6-dichlorophenyl)-3-(3-methyl-1H-pyrazol-5-yl)-6,7-dihydro-5H-[1,2,4]triazole[3,4-b][1,3 4]thiadiazine-
T-carboxylic acid

Celecoxib 2.56 3.40 5.75 2.65 2.63 3.40
& 1.55 3.27 2.23 2.98 213 243
4 0.00 3.58 215 2.98 1.03 1.95
5 0.00 3.58 2.15 2.98 1.13 1.97
6 0.00 0.26 1.27 -1.49 213 0.44
7 2.39 0.27 -0.25 -1.25 213 0.66
8 2.73 0.64 0.14 -1.02 213 0.93
9 2.54 -0.41 0.45 -1.79 213 0.59
10 3.45 1.52 0.49 -0.57 213 1.41
1 2.76 -0.58 -1.57 -2.10 213 0.13
12 3.41 1.63 0.25 -0.35 213 1.41
13 3.06 0.41 -0.90 -1.34 213 0.67

Table 3. Solubility in water (Log S) salts 6-(2,6-dichlorophenyl)-3-(3-methyl-1H-pyrazol-5-yl)-6,7-dihydro-5H-[1,2,4]triazole[3,4-b][1,3,4]thiadiazine-
T-carboxylic acid

ESOL | mg/ml; mol/l mg/ml; mol/l SILI- mg/ml; mol/l
pounds COS-T

Celecoxib |-4.57 | 1.04e-02 mg/ml; 2.71e-05 mol/l -4.89 | 4.88e-03 mg/ml; 1.28e-05 mol/l -6.22 2.29e-04 mg/ml; 6.01e-07 mol/l

3 -4.71 |8.07e-03 mg/ml; 1.96e-05 mol/l |MS |-5.76 | 7.17e-04 mg/ml; 1.74e-06 mol/l |MS |-5.07 | 3.52e-03 mg/ml; 8.57e-06 mol/l | MS
4 -4.96 |4.79e-03 mg/ml; 1.11e-05 mol/l | MS |-5.85 | 6.13e-04 mg/ml; 1.41e-06 mol/l | MS |-5.44 1.58e-03 mg/ml; 3.65e-06 mol/l | MS
5 -5.06 | 3.95e-03 mg/ml; 8.79e-06 moll | MS |-5.85 |6.35e-04 mg/ml; 1.41e-06 moll |MS [-5.48 | 1.49e-03 mg/ml; 3.33e-06 mol/l | MS
6 -2.90 |5.39e-01 mg/ml; 1.26e-03 molll | S -2.69 | 8.65e-01 mg/ml; 2.02e-03 mol/l | S -5.07 3.67e-03 mg/ml; 8.57e-06 molll | MS
7 -2.98 |4.66e-01 mg/ml; 1.05e-03 moll |S  |-3.29 |2.29e-01 mg/ml; 5.18e-04 mol/l |S  [-5.07  |3.79e-03 mg/ml; 8.57e-06 mol/l | MS
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Cont. of Table 3.

ESOL | mg/ml; mol/l mg/ml; mol/l SILI- mg/ml; mol/l
pounds COS-IT

-3.28 | 2.38e-01 mg/ml; 5.21e-04 molll | S -3.67 | 9.77e-02 mg/ml; 2.14e-04 mol/l -5.07 3.91e-03 mg/ml; 8.57e-06 mol/l
9 -2.65 | 1.07e+00 mg/ml; 2.25e-03 molll | S -2.95 | 5.37e-01 mg/ml; 1.13e-03 mol/l | S -5.07 | 4.06e-03 mg/ml; 8.57e-06 molll | MS
10 -3.85 | 6.80e-02 mg/ml;1.40e-04 mol/l | S -4.35 | 2.16e-02 mg/ml; 4.45e-05 mol/l | MS |-5.07 | 4.15e-03 mg/ml; 8.57e-06 mol/l | MS
11 -2.57 | 1.38e+00 mg/ml; 2.67e-03 molll | S -3.02 | 4.91e-01 mg/ml; 9.51e-04 mol/l | S -5.07 | 4.43e-03 mg/ml; 8.57e-06 molll | MS
12 -4.12 | 3.79e-02 mg/ml; 7.64e-05 molll | MS | -4.47 | 1.70e-02 mg/ml; 3.43e-05 mol/l |MS |-5.07 |4.25e-03 mg/ml; 8.57e-06 molll | MS
13 -3.36 |2.17e-01 mg/ml; 4.36e-04 mol/l | S -3.39 | 2.02e-01 mg/ml; 4.04e-04 mol/l |S -5.07 | 4.27e-03 mg/ml; 8.57e-06 molll | MS

S: soluble; MS: moderately soluble.

Table 4. Pharmacokinetics of salts 6-(2,6-dichlorophenyl)-3-(3-methyl-1H-pyrazol-5-y1)-6,7-dihydro-5H-[1,2,4ltriazole[3, 4-b][1,3,4]thiadiazine-
T-carboxylic acid

Compounds | Gl- BBB** P-gp Inhibitor Inhibitor Inhibitor Inhibitor Inhibitor Log Kp**
absorption* substrate* | CYP1A2 CYP2C19 CYP2C9 CYP2D6 CYP3A4i

Celecoxib High + -6.21
3 High - - - - - - - -6.49
4 High - + - + - - - -6.40
5 High - + - i - - - -6.50
6 High - + - - - - - -8.73
7 Low - + - - - - + -8.81
8 Low - + - - - - + -8.63
9 Low - W - - - - i -9.48
10 Low - + - - - - + -8.18
11 Low - + - - - - + -9.86
12 Low - + - - - - + -8.17
13 Low - + - - - - + -9.05

*: gastrointestinal absorption; **: blood-brain barrier, **: P-glycoprotein; #: penetration through the skin.

Table 5. Similarity and aspects of medicinal chemistry for salts 6-(2,6-dichlorophenyl)-3-(3-methyl-1H-pyrazol-5-yl)-6,7-dihydro-5H-[1,2 4ltriazole[3,4-b]
[1,3,4]thiadiazine-7-carboxylic acid

Compounds Bioavailability, Synthetic assessment Brenk’s Warning Leader associations;
Abbot of accessibility warning PAINS violation

Celecoxib 0.55 4.26 0 0 No; 2, MW>350, XLOGP3>3.5
3 0.56 4.22 0 0 No; 1 MW>350
4 0.55 4.26 0 0 No; 2: MW>350, XLOGP3>3.5
5 0.55 4.26 0 0 No; 2: MW>350, XLOGP3>3.5
6 0.55 4.36 0 0 No; 1, MW>350
7 0.55 4.47 0 0 No; 1, MW>350
8 0.55 4.58 0 0 No; 1, MW>350
9 0.55 4.65 0 0 No; 1, MW>350
10 0.55 4.79 0 0 No; 1, MW>350
11 0 4.81 0 0 No; 1, MW>350
12 0.55 4.80 0 0 No; 1, MW>350
13 0.55 4.74 0 0 No; 1, MW>350

Drug similarity matching according to Lipinski (Pfizer), Ghose (Amgen), Veber (GSK), Egan (Pharmacia) and Muegge (Bayer) filters — Yes, violations — 0.
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Fig. 2. SwissADME bioavailability radar: lipophilicity (LIPO), size (SIZE), polarity (POLAR), solubility INSOLU), saturation (INSATU) and flexibility (FLEX).
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Conclusions

1. The method of synthesis of 6-(2,6-dichlorophenyl)-
3-(3-methyl-1H-pyrazol-5-yl)-6,7-dihydro-5H-[ 1,2,4]tria-
zolo[3,4-b][1,3,4]thiadiazine-7-carboxylic acid and its salts
was investigated.

2. The structure of the synthesized acids and salts was
confirmed using modern physical-chemical methods of
organic analysis.

3. The physical-chemical properties, lipophilicity criteria,
solubility, pharmacokinetics, and drug-likeness were estab-
lished using the SwissADME service. The parameters of the
synthesized compounds were determined and compared with
the reference drug celecoxib.
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CnektpodhoToMeTpUyHe AOCHiAXKEeHHA AYOMNTbHUX Pe4OBUH
y Tpasi Achillea millefolium L.

I. M. Cmonnoecbka®*ACF Q. O. MantoriHa®®P, O. K. EpeHko®P, T. B. XopTeubka®F

3anopisbkuii AepaBHUA Meayko-apMaLeBTUYHUIA YHIBepcuTeT, YkpaiHa

A — KoHLenNUis Ta au3aiiH gocnimkeHHst; B — 36ip gaHnx; C — aHani3 Ta iHTepnpeTauis gaHux; D — HanucaHHs ctatTi; E — pegaryBaHHs cTarTi;
F — ocTatouHe 3aTBepaXeHHs cTaTTi

[JyOunbHi pe4oBUHM — BaXIMBUIA KNac BTOPUHHKX METabonITiB i3 LWMPOKUM CMeKTPOM (hapMakororiyHnx edekTiB, 3aBAsSKN SKUM X BU-
KOPMCTOBYIOTb Y PiBHOMaHITHUX ccpepax meamumHun. Y pocninHax pogay Achillea L. py6unbHi pe4oBMHM — KNac Cronyk, Lo AOMiHyTb. Lie
[la€ 3MOry 3aCTOCOBYBaTU POCINMHHY CUPOBUWHY Ta EKCTPaKTW AepeBito Ans po3pobreHHs cknagHWX POCAMHHKX | KOMBIHOBaHUX peLenTyp
nikapcbkux 3acobiB. MoLuyk HOBUX AXepen NpUpoaHUX AyOunbHUX cnonyk Ans hapMaLeBTUYHUX | KOCMETUYHUX LiNei BUKIKAE BENUKUI
iHTepec i CNoHyKae A0 yOOCKOHaNeHHs MeToaiB (iTOXiMIYHOrO JOCHIIXKEHHS BiGOMMX BUAIB MiKapCbKUX POCMH.

MeTa po60Ty — po3pobneHHs METOAVKN CNEKTPOOTOMETPUYHOTO BU3HAYEHHS KiTbKICHOTO CKnagy AyOunbHUX PeHOBUMH Y nepepaxyHKy
Ha ranoBy KvucnoTy B Aepesito 3BuyaiiHoro (Achillea millefolium L.) Tpasi.

Matepianu i metoau. [ing gocnimgXeHHs BUKOPUCTOBYBan MOBITPSHO-CYXY CUPOBKHY — AEpeBito 3BUYaiiHoro Tpasy. KinbkicHUi BMICT
nonidpeHoniB y nepepaxyHKy Ha miporanon y poCAVHHUIA CUPOBKHI BU3HaYanm 3a JOMOMOrol MoaudikoBaHoro metogy Y®-cnektpodo-
TomeTpii. MiA Yac po3pobreHHs MEeTOANKM CNEKTPOPOTOMETPUYHOTO BU3HAYEHHS AyOUIbHIX PEYOBUH Y [EPEeBito 3BNYANHOIO Tpasi B
nepepaxyHKy Ha ranosy KUCIOTY BPaxoByBanu BMMB KOHLEHTPALi eKcTpareHTa Ta CTyneHs NoapibHeHHs POCIMHHOT CUPOBUHM.

Pesyniratu. KinbkicHuin BMiCT nonidpeHonis y BOOHOMY BUTSTY 3 AE€PEBil0 3BUYAHOTO TPaBM B NEpPepaxyHKy Ha miporanon CTaHOBMB
2,9781 £ 0,0177 %. Po3mip 4aCTMHOK CMPOBUHM CyTTEBO BMIMBAE Ha BUXi Ait04MX peqoBuH. ONTUManbHUMK TEXHOMOTYHUMW napame-
Tpamu Ans po3pobneHoi METOAVKM € EKCTParyBaHHsS POCIIMHHOI CUPOBUHY, noapioHeHoi Ao 0,5-1,0 MM, 70 % eTaHONoOM y CniBBiAHOLIEHHI
1:10 (4,08 £ 0,01 %).

BucHoBku. PeaynbtaTu focnigkeHHs AatoTb NiACTaBW PEKOMEHAYBATW 3aCTOCYBaHHs METOAMKM Y NepepaxyHoK Ha ranoBy KUCNOTY Ans
BU3HAYEHHS LyOUNbHNX PEYOBUH Y CMIMPTO-BOAHUX EKCTPaKTax AEPEBito.

Kntouogi cnoea: Achillea millefolium L., nyGunbHi pe4oBuHM, CNeKTPohOTOMETPUYHI AOCTIZXKEHHS, Niporanon, ranosa Kucnota.
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Spectrophotometric study of tannins in the herb Achillea millefolium L.
H. P. Smoilovska, O. O. Maliuhina, O. K. Yerenko, T. V. Khortetska

Tannins are an important class of secondary metabolites with a wide range of pharmacological effects, due to which they are used in
various fields of treatment. In plants of the genus Achillea L., tannins are the dominant class of compounds. This allows the use of plant
raw materials and extracts of yarrow for the development of complex herbal and combined formulations of medicines. The search for new
sources of natural tannin compounds for pharmaceutical and cosmetic purposes is of significant interest and encourages the improvement
of phytochemical research methods of known species of medicinal plants.

The aim of the work was to develop a spectrophotometric method for determining the quantitative composition of tannin compounds in
terms of gallic acid in the herb of Achillea millefolium L.

Materials and methods. The study utilized dried air-dried raw material of yarrow for analysis. The quantitative content of polyphenols in
the plant material was determined using a modified UV spectrophotometric method, with calculations based on pyrogallol equivalents.
The development of the spectrophotometric technique for determining tannins from the herb of Achillea millefolium L., expressed as gallic
acid equivalents, considered the effects of extractant concentration and the degree of plant material grinding.

Results. The water extract from the herb of Achillea millefolium L. exhibited a quantitative content of polyphenols, calculated as pyrogallol
equivalents, at 2.9781 + 0.0177 %. It was observed that the particle size of the raw material significantly influenced the yield of active
substances. The optimal technological parameters for the developed method involved extracting plant material that was crushed to a size
of 0.5-1.0 mm, using 70 % ethanol in a ratio of 1:10, resulting in a yield of 4.08 + 0.01 %.
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Conclusions. Based on the obtained results, it is recommended to utilize the developed method, employing gallic acid equivalents, for

the quantification of tannins in alcohol-water extracts of yarrow.

Key words: Achillea millefolium L., tannins, spectrophotometric study, pyrogallol, galic acid.
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Pin mepesiit (Achillea L.) — omuH 13 HAKOUIBIINX y POAMHI
AWCTpOBI, HapaxoBye, 3a pisHuMu qanumu, 100—140 Buxis,
110 nomupeHi nepeBakHo B IliBHiuHiN niBkymi [1-3]. 3aB-
JUSIKH TIOIIIUPEHOCTI Ta PO3MAITTIO BUIIIB, 010JIOTTYHO aKTHBHI
CIOJTyKH, III0 MiCTHTB JIepeBiii, e(heKTHBHO BHKOPHCTOBYIOTh
SIK aKTUBHI IHIPEIIEHTH B METUIIMHI, BETCPUHAPIT Ta KOCME-
Tojorii [1,4-6]. baraTuii KOMITOHSHTHWIA CKJIA/I BTOPUHHUX
MeTaboIiTiB PEICTaBHIKIB BUAIB poxy Achillea L. mae 3mo-
'y 3aCTOCOBYBATH iX JJIs JTIKyBaHHsI FeaTo0LUTiapHOi CUCTEMHU
Ta IUTYHKOBO-KUIIIKOBOTO TPAKTY, & TAKOX SIK KPOBOCTIMHHHI
3aci0, 110 Ma€ BUPAKEHY PereHepaTUBHY Ta IPOTH3AAIBHY
AKTUBHICTD 3aBISKH MiITBEPIKEHUM aHTHUCENTHYHHM Ta
AHTUMIKPOOHMMU BJIACTHBOCTSM [3,5,6].

PocnuHHI npenapaTy qepeBito e(eKTHBHO 3aCTOCOBYIOTh
JUTS JIIKyBaHHS pO3JIaliB MEHCTPYaIbHOTO LIUKJTY, TOJIETTIIEH-
HSI MEHCTPYaJIbHUX CIa3MiB 1 00JII0, [UIsl 3HU)KEHHSI apTepi-
AJIBHOTO THCKY, JIKyBaHHs iH(EKIil BEepXHIX JAUXAIBHUX
musxiB [1,7-9]. eski cnomykd, mo MicTaTbes B eipHiit
oJiii, moka3ajgy BUCOKHW MOTEHIIal M0N0 PyHHYBaHHS
AKTHBHOIO LIEHTPY IPOTea3 1 MOXKYTh OyTH 3aCTOCOBaHI B
JOCITI/DKCHHSX JUTST BUSBJICHHS e(DeKTHBHUX 3aC00iB MPOTH
SARS-CoV [10].

PiznomaniTHi Oionoriuni edextn Achillea spp. 3ymoBIeHi
HasBHICTIO B HOTO TpaBi Ta €KCTPAKTaX IIMPOKOTO CIEKTpa
HaTypaJbHAX KOMIOHEHTIB. HalmonmpeHinmMu crioiryKaMu
€ (maBoHOINM, (eHOIKAPOOHOBI KHCIOTH, TepHEeHH, (iTo-
CTEpOJIM, OPTaHiuHi Ta KUPHI KHCIOTH, TyOWIbHI PEUOBH-
HH, KyMapHHH, aMiHOKHCIIOTH, MOJNiCaXapHau, CaliluIoBa
kuciorta, Bitamiau C ta K [2,4,7,8,11-13].

OnHa 3 rpy1 610JI0TTYHO aKTHBHHUX CIIOJYK, 110 IOMIHYIOTh
Y TpaBi AepeBit0, — POCTHHHI ()CHOITH, a IXHIMU BOKINBUMHA
MIPEACTAaBHUKAMH € TyOUIIbHI PEIOBHHH.

JyOuibHi pe4oBHHH (TaHIHK) — LIIHHI BTOPUHHI MeTa0oTi-
TH, IIJ0 MAIOTh IIMPOKHH CHEKTP (hapMaKoJIOTiYHHUX BIIACTH-
BOCTEH, iX BUKOPHUCTOBYIOTh Y Pi3HUX cepax MEIHUIIHHH.
3acTocyBaHHsI TaHIHIB MiJl YaC 30BHIMIHBOTO JIKYBaHHS
3arn00irac BUHUKHEHHIO 0ararb0X XpOHIYHMX 3aXBOPIOBAHb
mKipyu. JIyOWiapHI CIONYKH TaKOK MOKYTH BIUTUBATH Ha
LIUTyHKOBO-KHIIKOBUH TPAKT, BKJIIOYAI0YN aHTHOKCHAAHTHY
JIi10, IOTJIMHAHHS BUIBHUX PaJMKalliB, IPOTUMIKPOOHY,
MIPOTHBIPYCHY, aHTUMYTareHHY, aHTHKaHIIEPOT€HHY, Tera-
TOIPOTEKTOPHY aKTHBHOCTI, @ TaKOX BHSBILIIOTH ceOe SIK
IHTIOITOp IIKIUIMBOTO MPOOKCHAAHTHOTO (epmenTy. Kpim
TOTO, BOHH XapaKTEPHU3YIOThCS B’ SHKyUHMH i aHTHCETITHY-
HHMMH BIIACTUBOCTSIMH 3aB/ISIKH 3B’ I3YBaHHIO TA OCAIKECHHIO
3 pi3HUMH O1TKOBUMH Mostekyamu [14,15].

[Ti 9ac po3poOIIeHHS OCHOB CKJIIHUX POCINHHUX 1 KOM-
OiHOBaHMX PEIENTYpP IHHOBAIIMHUX JKAPCHKUX 3ac00iB i3
BUKOPUCTAHHAM NPHPOIHHUX DKEpes TyOHIbHHX PEYOBUH
MOEHYIOTh TPAAMIIIHI 3HAHHS Ta OCTAHHI HAyKOBI PO3-
poOku. Tomy NOIIYK HOBUX JKEPEI IPUPOTHNX TyOHIBHUX

CIIONYK 11 (hapMalleBTUYHNX, MEIUYHHUX 1 KOCMETHYHHX
IiJICH BUKJIMKA€E HAyKOBUii iHTepec [15,16].

BuBueHHFO XIMIYHOTO CKJIAy JIEPEBi0 3BUUAHOTO HHUHI
TIPUAUIAIOTE YnMaio yBaru [1,7-9,11,12]. 3a ganmmvu Jlep-
skaBHOI Dapmakorniei Ykpaiau (DY) 2.0, nis BU3SHAUSHHS
SIKOCTI POCJIMHHOT CHPOBHHH JIEPEBIIO PEKOMEH IOBAHO 3/THC-
HIOBAaTH KiJIbKiCHE CIIEKTPO(OTOMETPHYHE BU3HAYEHHSI ITOJTi-
(heHoiB, 110 SIKMX HAJISKATh TyOUITbHI pedoBUHH [ 17]. OmHak
JI0Cl € MeBHi MpoOJieMH MIOJ0 CTaHAAPTH3aLil CUPOBHHHU
JIepeBito. 3TiHO 3 pe3yJIbraTaMy MONepe/IHIX TOHKOLIAPOBUX
JIOCITiKEHB, Y ICPEBII0 TPaBi BCTAHOBHUITH OLTBIIINI BMICT ra-
710B0{ KHCHOTH. TOMY aKTya bHOIO BBaXKa€MO MOAM(IKAIIiI0
CIIEKTPO(OTOMETPUIHOT METOJIMKU BU3HAYEHHS JlyOUITbHUX
PEUOBHH y TIEpEpaxyHKy Ha TaJIOBY KHCIIOTY.

MeTta po6otu

Po3po0iieHHsT METOMKHN CIIEKTPOPOTOMETPUYHOIO BU3HA-
YEeHHsI KUTbKICHOTO CKJIaJly JyOMIbHUX PEYOBHH Y Iepepa-
XyHKY Ha TaJIoBy KHCIIOTY B JIepeBifo 3BU9aitHorO (Achillea
millefolium L.) Tpasi.

Marepianu i MeTogu pocnimpkeHHA

Jts mocmiKeHHS BUKOPHUCTOBYBAIH BEPXiBKH EPEBIIO
3BUYANHOTO TPaBU 3aBIOBKKH 110 20 M, 1110 3i0paHi B riepiox
LBITIHHS POCIIMH Ha MiBIHI YKpainu. PocianHHy cupoBuHy
BHCyIIyBam 3a Temmneparypu 35 °C. Ilix gac aHaizy BHKO-
PHCTOBYBAJIN MOBITPSIHO-CYXy CHPOBHHY.

KinbkicHuiA BMICT TTOJTI()EHOITIB y IEPEepaxyHKY MipOraioiny
B POCJIMHHIN CHPOBHUHI BU3HAYaIN MOAN(IKOBAHIM METO/IOM
Y@-cnekrpodoTtomertpii [17].

AwnanitTnuHy 1poOy POCIMHHOI CUPOBHHH TTOAPIOHIOBAIIH
1o posmipy 0,5-1,0 mm. Touny HaBaxky (0,4 r) momiranu
B KOHIUHY KomOy emHicTio 100 mi, momaBamu 80 mir Boau
OYMIIICHOI Ta HarpiBaiM npotsiroM 30 XB Ha BOAHIH OaHi, 0X0-
JIOJPKYBAJIH TTiJ1 TPOTOYHOIO BOJIOIO Ta (DUIBTPYBAIIN Y MipHY
konOy mictkicTro 100 mit. KoHiuHy KomOy or1osticKyBasm BOJIOI0
OYHIIICHOIO Ta TIEPEHOCHIIN PiIMHY B MipHY KOJIOY, TOBOIIITI
110 100 it (po3uns A). Y MipHY K010y Ha 25 MJT BHOCHIIH S MIT
pO3uKHY A, TOBOIMIIN BOJIOIO OYMIIICHOIO JI0 TIO3HAYKH (PO3-
qiH A)). Y MipHY KOOy Ha 25 MJI BMIlllyBayTi 2 MJT PO34HHY
A, monasam 1 Mt GpochopHo-MOoTi6neHOBO-BOIB(YPAMOBOTO
peaxTuBy, 10 MJ1 BOAM OYMILICHOT IEPEMILITyBaITH Ta JIOBOIHIN
JI0 IO3HA4YKH HaTpito kapoonarom P (pozunn A,). Yepes 30 xB
BUMIPIOBAI ONTHYHY TYCTHHY 32 JOBKHHHU XBWI 760 HM
y KIOBETI 3 TOBHIMHOO 1mapy 10 MM Ha criekrpodoTomeTpi
Lambda 365 UV/vis (Perkin Elmer, USA), sik komIieHcaTopHy
PiIMHY BUKOPHCTOBYBAJIN BOLY OUMILICHY.

[NapanensHO BUMIPIOBAIN ONITUYHY T'yCTUHY CTaHAAPTHOTO
PO3YMHY MipOraioiy, IKUi TOTYBaJIN Mepel BUIPOOOBYBaH-
HsM. Touny HaBaxky mniporanoiny (0,05 r), BmingyBamu y
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Puc. 1. Peaynbrat cnekTpodh0TOMETPUYHOTO BU3HAYEHHS BMICTY AyOUMbHUX PEYOBMH Y AEPEBIt0 3BUYAIHOMO TPaBi.

Tabnuus 1. MeTponoriyHi xapakTepucTuku pesynbTaTis AOCTIMKEHHS AyOUNbHUX PEYOBUH Y NepepaxyHKy Ha niporanon y Tpasi Achillea millefolium (n = 6)

HaiimMeHyBaHHs1 pocnnHu

MeTponoriyHi xapakTepucTuku

RN O O PR T N PO CPYeR R

| Achillea millefolium | 2,98 | 0,27 | 0,01

|0,95 | 1,943 |0,052 |2,98 +0,02 | 1,77 |

MipHy KoJ10y emHicT0 100 M 1 pO3UHHSIIN Y BOJII OUMILICHI
(po3uus B). Y mipHy o0y Ha 100 M1 BHOCHIIH 5 MJT pO3UHHY
1, 1OBOJIMIIN BOJIOKO OYHILIEHOKO JI0 TIO3HAYKH (Po3uuH B ). Y
MipHy KoJIOy Ha 25 MJI BMILIyBaJIi 2 MJI PO3UMHY 2, JI01aBAIIN
1 M1 pocopHo-MOITi61eHOBO-BOIB(PAMOBOTO PeakTHBy, 10
MJI BOZIY OUMIIICHOI TEPEMIIITYBAITH Ta JJOBOIIIIN JI0 TIO3HAYKH
Harpiro kapbonarom P (pozann B,). Uepes 30 xB BumiproBam
ONTUYHY TYCTHHY po3unHy B, 3a nomxunn xsuii 760 oM y
KIOBETI 3 TOBIIMHOIO 1apy 10 MM, SIK KOMIICHCATOPHY PiAUHY
BUKOPHCTOBYBAJIU BOJIY OYHILICHY.

MeTtoauky criekTpo(hOTOMETPHYHOTO BU3HAYCHHS Ty OUITh-
HUX PEUOBHH Yy I€pepaxyHKy Ha rajioBy KHCJIOTY pO3po-
OJIS1TM, BpaXOBYIOYH BIUIUB PO3Mipy YaCTHHOK CHPOBHHH
Ta KOHIEHTpalii eKCTpareHTa Ha BUXiJ JI0YMX PEYOBHH.
PocnunHy cupoBrHy moapioHIoBaITH 10 po3mipiB 0,5—1,0 M,
2-3 MM Ta 5—6 MM. SIK €eKCTpareHT BUKOPUCTOBYBAIU CIIUPT
etmwioBuid 40 %, 70 % 1 96 %. CriBBiIHOIIICHHS CHPOBUHH
it excTparenTa craHoBmio 1:10.

st ciexrpodoToMeTpudHOro Bu3HaueHHs 5,0 T moapio-
HEHOT CHPOBHHH JICPEBIt0 3BMUYAHOIO TOMIIIAIH B KOHIYHY
kosOy micTkicTio 100 MIT 3 IPUTEPTOIO TPOOKOFO, 3aTMBAIIH
50 MJI CLIMPTOM €THIJIOBUM, 3aKPHBAIIU TIPOOKOIO Ta 3BAXKY-
Bayin. KonOy HarpiBanm Ha BOIsHIN OaHi 3a TemIiepatypu
50-60 °C mpotsarom rogunu. OXONOKyBalIH, 3BaXKyBaJlH,
JIOBOJIMJTM €THIIOBHM CITHPTOM JIO ITOYATKOBOI MacH. Bmict
(binpTpyBaNy Kpi3h CyXuWid marmepoBuil GimsTp y KomOy Ha
50 mi1 (pozunH C). Y MipHY KosOy Ha 20 MJI IEpEeHOCHITH 2 MJT
¢inerpary C 1 JOBOAWIM €TAHOIOM IO MO3HAYKU (PO3UMH
C)). ¥ mipny xon6y Ha 25 mi1 BMintysanu 1 mi posuuny C,
(po3uun C)). OnTuuny rycTuHy posunHy C, BUMipioBai Ha
creKTpoOTOMETPI 3 TOBKHUHI XBUITi 273 HM Y KFOBETI 3 TOB-
oo mapy 10 mm. KomnieHcatiifHuii po3urH — eTHIIOBUI
CIIUPT TAaKOi caMoi KOHLIEHTparlii.

[TapanensHO BUMIpIOBAJIM ONTHYHY TYCTHHY CTaHAApT-
HOT'O 3pa3ka raJloBOl KMCJIOTH. [l HOro mpUroTyBaHHs
0,01 T ramoBoi KUCIOTH PO3YMHSIIN B €THIOBOMY CHHPTI
BIIIIOBiTHOT KOHIIEHTpAIIi1 B MipHil K0101 Ha 25 MJI (pO34nH
D). ¥ mipny xon0y Ha 50 M mepeHocwiu 1 Mit ofepikaHoro
po3unHy D, 1OBOIMIN CITUPTOM ETHIIOBUM JIO MTO3HAYKH
(pozumn D). Bumiprosaim onTHYHY TyCTUHY po3uuHy D,
y KIOBETI 3 TOBIIMHOIO mapy 10 MM. SIk kommeHcamiitHnit
PO3YMH 3aCTOCOBYBAJIM €THJIOBHH CIIUPT Ti€i camMol KOH-
LeHTpaIlil.

CTaTiCTUYHO pe3yNbTaTu JOCIIHKEHb ONPAaLloOBaIN Me-
TOIAaMH MaTeMaTU4HOI CTaTHCTHKH, 3aCTOCYBABIIH MaKET
npukiaaaux nporpam Microsoft Office Excel. Cratuctuune
OTIPAITIOBAHHS PE3YJIBTATIB XIMIYHUX EKCTIEPUMEHTIB 3/iiic-
HUH 3a MeToaukoro JIDY [18].

JI1st omiHIOBaHHS CTATUCTHYHOI 3HAYYIIOCTI MIKTPY-
MOBUX BIMIHHOCTEH pE3yNbTaTiB 3aCTOCOBYBAJIN Hapa-
MeTpu4HUH t-KpuTepi CThIOZICHTa Yy pa3i HOPMAIBHOTO
posnoniny, Henapamerpuunuii U-kpurepiii Manna—Bit-
Hi — IIPY BiIXWJICHHI BiJl 3aKOHY HOPMaJIBHOTO PO3IIOJILITY.
CTaTuCTHYHO 3HAYYIIMMH BBa)Kajld BIAMIHHOCTI IpH
p < 0,05 (95 %).

Pe3ynkratu

J7ist pocIIMHHOT CHPOBHHH JIEPEBit0 OOIPYHTOBAHHM € 371ikiC-
HCHHS CTaHJapTH3aLlil 32 BMICTOM MOJi()EHOIBHUX CIOIYK
srigno 3 JI®VY 2.0, a came ayounbHUX pedoBuH [17].

KinpkicHuUi BMICT MOJTi()eHOTIB ¥ AEPEBIO TPaBi, BH3HA-
YeHUH METOIOM CHEKTPO(POTOMETpii, B MepepaxyHKy Ha
miporamon ctanoBus 2,9781 + 0,0177 % (maén. 1).

3nifCHIIN TaKoXK KiJTbKiCHE BU3HAYCHHS TyOMITBHIX Peyo-
BUH Yy TIepepaxyHKy Ha KUCIIOTY rajioBy (puc. ). Pe3ynsraru
JOCII/KEHb HABEACHO B mabnuyi 2.
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OpueiHaribHi 0oCidxeHHs!

Tabnuug 2. KinbkicHuin BMICT AyBuUnbHUX pEYOBUH Y AEPEBIt0 3BUYAIHOMO
Tpasi B nepepaxyHky Ha rafioy kucrory, (X + Ax) %, n =6, p =95 %

CryniHb KoHueHTpauis KinbkicHui BmicT
noppiOHeHHs, MM €TUNIOBOTO Ay6MnbHUX
cnunpty, % PEY4oBUH, %
0,5-1,0 40 3,27 £ 0,01
0,5-1,0 70 4,08 0,01
0,5-1,0 96 3,24 +0,01
2-3 40 2,52 +0,01
2-3 70 2,40+ 0,01
2-3 96 2,02 £0,02
56 40 2,37 +£0,01
56 70 2,17 £0,02
56 96 1,94+ 0,01

TeXHONOTrYHIMH MTapaMeTpamMu JUls po3poOIIeHOi MeTo-
JTUKH € eKCTParyBaHHS POCIMHHOI CHPOBUHH, TIOAPIOHEHOT
10 0,5-1,0 mm, i3 3actocyBanuaM 70 % criupTy €THIOBOTO
y cniBBigHommenHi 1:10 (4,08 + 0,01 %).

O6roBopeHHs

bionoriuHa akTHBHICTH POCIMHHOI CHPOBHHU JIE€PEBiO
3HAYHOIO MIpPOIO 3yMOBJICHA BMICTOM TIOJTI()CHOIBHUX CITO-
nyk. [liporason i ranoBa KUCJI0Ta SIK IPEJACTABHUKH KIIacy
JTyOMITBHIX PEUOBHH BUKJIMKAIOTh OCTAaHHIM YacOM YUMAaITHi
HayKOBHH 1HTEPEC 3aBASKH EKCIICPHIMEHTAIIBHO JTOBEICHUM
JITAaHUM MIOJ0 IXHBOI (hapMaKoJIOTiYHOI aKTUBHOCTI SIK T10-
DIMHAYIB PaJUKATIB.

lanoBa kucnora Mae MOTeHUIHHUN NPOQITAKTHYHUH 1
TEpareBTHYHUI BIUIMB MU 0araTboxX 3aXBOPIOBAHHSX, L0
MOB’513aHi 3 PO3BUTKOM OKHCHIOBAJIBHOTO CTPECY, BKIIIO-
YJar0YM CEpIEeBO-CyIANHHI 3aXBOPIOBAHHSI, paK, HEHpose-
TeHepaTUBHI po3nanu Ta crapiHHsa. Cepel BIACTHBHX i
6ioJIoriYHMX eeKTiB — aHTHOAKTEPiAIbHIH, TPOTUTPHOKO-
BUI, IPOTHUBIPYCHNUI, MPOTH3aNaNbHU, aHTHOKCHIAaHTHHH,
MIPOTHITYXJIMHHUH, TpotuaiadeTynuii Tomo [19]. 3aBmsku
LOMY TaJIOBa KUCIIOTA Ta 11 MOXiJHI € MePCHeKTUBHUMHU
CHOYKaMH JUIsl pO3POOICHHS HOBUX JIIKiB.

ITix gac po3poOIeHHS eKCTPAKIIIHHIX JIIKapCHKHUX 3aC001B
00HMparoTh CIoCciO eKCcTparyBaHHs, Yac eKCTPAKIIii, eKCTpa-
T€HT, PO3Mip YaCTUHOK CUPOBHHH, BPaXOBYIOUH CTPYKTYPY Ta
(i3UKO-XIMIUHI BIIACTHBOCTI 010JI0TYHO aKTHBHUX PEYOBHH,
110 MICTSITBCSI B POCIMHHIN CHPOBHHI.

'V pasi BHOOpY SIK eKCTpareHTa BOIH OYHMIIICHOI 00TPYHTOBA-
HHM € 3aCTOCYBAHHS METOIMKY BH3HAYEHHS MTOTi(DeHOIMIB, IO
3anporioHoBaHa J{®Y 2.0, 1 mepeBipKH IKOCTi OTPIMAHOTO
BUTATY. Y METOIMII BUKOPHCTOBYIOTh JICIIEBHH 1 TOCTYTI-
HUH PO3YMHHUK, aJIe CIEKTPOPOTOMETPUYHE JOCIIIKESHHS
TIOB’s13aHE 3 MEBHUMH TPYJHOLIAMH, OCKUIBKH OJepKaHUi
3a0apBIICHAI KOMIUICKC IIIBH/IKO 3MIHFOE CBOT BIIACTHBOCTI Ta
moTpedye BUMIpIOBaHHS TOYHO Yepe3 30 XBHUIIHH.

Pazom i3 TEM, y pa3i BHOOPY SIK €KCTpareHTa CIHPTY
STHJIOBOTO OLTBIII IEPEKOHIIMBUM € 3IIHCHEHHS CIIEKTPOQO-
TOMETPUYHOTO JIOCHIIDKEHHS BMICTY JTyOMIIbHUX PEUOBHH 32

JIOTIOMOTOO 3aITPOIIOHOBAHOT METOANKH — B IEPEPAXYHKY Ha
TaJioBy KHCIIOTY.

Ilig yac momepenHbOro OLIHIOBAHHS TEXHOJOTIYHUX
rapameTpiB OTPUMaHHs eKCTPAKTY MEepPEeBIpsUIN CITIBBIIHO-
IICHHS KUTBKOCTI CUPOBUHH 3 €KCTpareHToM. JIoBeeHo, 1o
ONTHUMaJbHUM € criBBigHOmeHHs 1:10. Po3mip wacTrHOK
POCIIMHHOI CHPOBHHH CYTTEBO BIUIMBA€E HA BUXIJL JIIIOUMX pe-
YOBUH, 1 HAUKpAIIM BUXil KOPEJIOE 3 PO3MIPOM Marepiay,
10 [IPOXOIUTH Yepe3 cuTa 3 po3mipom oteopis 0,5 mm. Haii-
MEHIII pe3yJIbTaTi OTPUMYIOTh Y pa3i 3aCTOCYBaHHS CHPOBUHHI
po3MipoM 5—-6 MM (THUTIOBHI IJIsl POCITMHHOI CHPOBHHH, IO
BHUITYCKAEThCS B TTAUKax 1 3aCTOCOBYETHCS CHOMKHBAYaMH).
Kpim Toro, Ha iepexi/| raJloBoi KMCJIOTH JI0 €KCTPAKTY BIUTHBAE
KOHLIEHTPALIisi 3aCTOCOBYBAHOTO €THII0BOrO0 criupty. [1pu pos-
Mipi YACTHHOK CHPOBHHH 2—3 MM 1 5—6 MM Kpalili pe3y/ibTaTu
OfiepKalii B Pasi eKCTparyBaHHs crupToM eTmwioBuM 40 %
(2,52 £0,01 % 12,37 = 0,01 % BimnoigHO). Jemo MeHITy
KOHLIEHTPALIIF0 OTPUMAJIH, KOJIM 32CTOCOBYBAIIH CITUPT €THIIO-
Buit 70 % (2,40 £ 0,01 % ta 2,17 + 0,02 %). [1pu 3meHIIeHH]
YAaCTUHOK POCIMHHOI CUPOBUHM 3HAYHO 30LIBIIMBCS BHXIJ
nirounx pedosu: 3,27 + 0,01 % y pasi ekcrparysanns 40 %
cruptoM etusioBuM, 4,08 + 0,01% — 70 % crmprom etuio-
BUM. 3aCTOCYBaHHS K eKCTpareHTa 96 % crnupry eTUI0BOro
JIa€ HalMEHILMI BUXIJ| JyOUIIbHUX PEYOBUH.

[TopiBHSAHHS IBOX METOAMK BH3HAYCHHS KiJIbKICHOTO
BMICTy TonieHOINiB (yOMIBPHIX PEYOBHH) A€ IMiACTaBU
3pOOHTH BHCHOBOK ITPO AOLUIHHICTD 3aCTOCYBAHHS METOIMKH
y IepepaxyHKy Ha TaJioBy KHCJIOTY MiJl Yac AOCIIJDKCHHS
BOJIHO-CIIMPTOBUX BHUTSTIB JIEPEBiI0 3BUYAIHOIO TpaBH y
3B 513Ky 3 OLTBIIIO0 TOUHICTIO Ta MPOCTOTOIO 3aCTOCYBAHHSI.

BucHoBKuM

1. JocmimkeHo BMicT momieHOMIB y JKapchKiil poc-
JIMHHIA CHPOBHHI JIEPEBII0 3BUYAHOIO y IepepaxyHKy Ha
miporaJiod, 1o craHoBuB 2,9781 + 0,0177 %.

2. Po3po0iieHO METOJMKY CHEKTPO(OTOMETPUYHOTO BH-
3HAYEHHs KUTbKICHOTO BMICTY JyOHJIbHHX PEUOBHH y Hiepe-
paxyHKy Ha TajoBy Kucioty B Achillea millefolium L. TpaBi
(4,08 £ 0,01 %). TexHONOTIYHUMH TApAMETPAMU METOTUKH
€ eKCTparyBaHHs POCIMHHOI CHPOBHHH, MOAPIOHEHOT 110
0,5-1,0 MM, i3 3actocyBanHsM 70 % CIUPTY €TUIIOBOTO Y
cniBBinHOWeHHi 1:10.

3. Pesynpraté HaloTh MiICTaBH PEKOMEHIYBaTH PO3po-
OJIeHy METONMKY JUIl BU3HAUCHHS JyOWIBHHX PEYOBHH Y
CIIUPTO-BOTHUX EKCTPAKTAX AEPEBIIO B 3B’ 513Ky 3 1i OLIBIIION0
TOYHICTIO Ta MPOCTOTOIO 3aCTOCYBAHHSL.

IepcnexkTHBH MOJAIbIINX JA0CHiKeHb. Pe3ynbrartu 1o-
CIIIDKEHHS € MiATPYHTSAM ISl PO3POOICHHS TEXHOJIOT1
OZIepKaHHS PIJIKOTO CKCTPAKTY JAEPEBII0 3BUYANHOTO TPABH.
HactymHi ¢iToxiMiuHi Ta (papMaKoIOTiYHI JTOCHTiHKSHHS
OyIyTh OCHOBOIO JIJIsl CTBOPEHHSI JIIKAPCHKOTO 3ac0o0y 3 aH-
THOKCHAAHTHOIO Ta IPOTU3AIAIBHOIO JIISIMH.

®iHaHCyBaHHA

[ocnimkeHHst BUKoHaHe B pamkax HIP 3anopisbkoro aepxaBHOMO
MEeANYHOrO YHiBepcuTeTy: «PapMakorHOCTUYHE 11 ekonoriyHe
[OCTIMKEHHS NepcnekTMBHUX BUAIB poauH chnopu Ykpaiin
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Development of a method for the quantitative determination
of glibenclamide in tablets
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E — critical revision of the article; F — final approval of the article

Aim. To develop and validate a spectrophotometric technique for quantitative determination of glibenclamide in tablets by reaction with
2,3-dichloro-1,4-naphthoquinone.

Materials and methods. In the study, the substance glibenclamide of pharmacopoeial purity was used, tablets — “Maninil” 5 mg and
“Glibenclamid-Zdorovye” 5 mg, 2,3-dichloro-1,4-naphthoquinone of the “CFA” qualification was chosen as a reagent, as a solvent — di-
methylformamide (DMF) “CFA”.

The following analytical equipment was used for the research: spectrophotometer “Specord-200” (Analytic Jena AG, Germany), water
bath “MEMMERT WNB?7”, laboratory electronic scales RADWAG XA 210. 4Y, measuring laboratory vessels of class A.

Results. A new, simple spectrophotometric method of quantitative determination of glibenclamide in tablets by reaction with 2,3-di-
chloro-1,4-naphthoquinone in DMF medium was developed. The absorption maximum was at 489-491 nm. The value of the detection
limit is 10.9 pg/ml, which indicates sufficient sensitivity of the reaction.

Subordination to the basic law of light absorption is within the limits of concentrations of 13.7-27.4 mg/100 ml. In the process of developing
the methodology, the following validation characteristics were determined: specificity, linearity, precision, correctness, and robustness.

Conclusions. The methodology for the quantitative determination of glibenclamide was developed and validated according to the
requirements of the State Pharmacopoeia of Ukraine. It has been proven that the method is simple, accessible, and validated for such
characteristics as linearity, convergence and robustness and can be used for application in laboratories for quality control of medicinal
products.

Key words: glibenclamide, 2,3-dichloro-1,4-naphthoquinone, spectrophotometry, validation study, quantitative determination, pharmaceutical
preparations, substance, State Pharmacopoeia of Ukraine (SPU).
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Po3pobka meTopy KinbKicHOro BU3Ha4YeHHs rnibeHknamigy B TabneTkax
J1.T. Jleneka, C. O. Bactok

MeTta po6oTtu — po3pobuti Ta BanigysaTtn CnekTpodhOTOMETPUYHY METOAMKY KiNlbKICHOTO BMU3HaYeHHs rmibeHknamigy B Tabnetkax 3a
peakuieto 3 2,3-guxnop-1,4-HachTOXIHOHOM.

Marepianu Ta meToau. Y focnifxeHHi Bukopuctanu cybcTaHuio rmibeHknamiay dapmakonenHoi YncToT, Tabnetkn — «MaHiHiny 5 mr i
«[nibeHknamig-3gopos’a» 5 mr, sk peareHT 06panu 2,3-auxnop-1,4-HadToXiHOH kBanidikaLii «4. . a.», K PO3YNHHUK — AUMETUNDOPM-
amig (OM®A) «u. a. a.».

[ina pocnipxeHHs 3acTocyBany Take aHaniTnyHe obnagHaHHs: cnektpocotometp «Specord-200» (Analytic Jena AG, HimewunHa), BogsHa
6aHs «MEMMERT WNB7», Barn nabopatopHi enektpoHHi RADWAG XA 210. 4Y, mipHuit nabopaTtopHuii nocyg knacy A.

Pesynkratn. Po3pobneHo HOBY, NpOCTy CnekTpoOTOMETPUYHY METOAMKY KiNbKICHOTO BU3Ha4YeHHs rmibeHknamigy B TabneTkax 3a pe-
akujeto 3 2,3-anxnop-1,4-HadtoxiHoHom y cepeposuili AM®PA. Makcumym nornuHanHsa — npu 489-491 HM. 3Ha4YeHHS Mexi BUSBMNEHHS
cTaHoBUTb 10,9 MKr/Mn, WO CBiAYMTL NPO JOCTATHIO YYTMUBICTb peakLii.

MipnopsiakyBaHHS OCHOBHOMY 3aKOHY CBITNIONOMuHaHHs nepebyBae y Mexax KoHueHTpauin 13,7-27,4 mr/100 mn. Y npoueci po3pobneHHs
METOAMKM BU3HAYMNK Taki BanigawiiiHi xapakTepucTUKL: cneuudivHiCTb, NiHINHICTb, NPeuusiiHiCTb, NPaBUNbHICTL | pobacHICTb.
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BucHoBku. Po3pobneHo Ta BanigoBaHo METOAMKY KinbKICHOrO BU3HaveHHs rnibeHknamigy 3rigHo 3 BuMoramm [epxaBHoi ®apmakonel
Ykpainu. [loBeneHo, Lo METOAMKA € NPOCTOK Ta JOCTYMHO, BanifoBaHa 3a TakMMU XapaKTepucTukamm, SiK NiHINHICTb, 30iKHICTb i po-
GacHicTb, MOXe ByTV peKOMeHAOBaHa A0 3aCTOCYBaHHSA B TabOpaTopisix 3 KOHTPOIK SKOCTi NikapCbkux 3acobiB.

KntoyoBi cnosa: rnibeHknamig, 2,3-guxnop-1,4-HadTOXiHOH, CNekTPohOTOMETPIst, BaniaaLlis, KiflbkicHe BU3HaYeHHs, Nikapcbki 3acobu,

cybcraHuis, fepxasHa Papmakones YkpaiHu.

AKTyanbHi NUTaHHA hapmaLieBTUYHOI | MeAUYHOI HayKuM Ta npakTuku. 2023. T. 16, Ne 2(42). C. 135-140

The problem of type 2 diabetes mellitus is getting bigger
every year. According to WHO statistics, the number of
diseases will reach the seventh cause of death in the world
by 2030 [1]. With this in mind, the pharmaceutical market
of hypoglycemic drugs is expanding. Therefore, the search
for new, express, selective, and sensitive methods for the
quantitative determination of hypoglycemic medications
(M) plays an important role at all stages of quality control of
finished pharmaceuticals (FP).

For the quantitative determination of the glibenclamide
substance, SPU offers alkalimetric titration. 0.400 g of the sub-
stance is dissolved when heated in 1.00 ml of 96 % alcohol and
titrated with a 0.1 M sodium hydroxide solution to a pink color,
using 1.0 ml of phenolphthalein solution as an indicator [2].

Instrumental methods of analysis are most often used to
determine glibenclamide as part of medications. Among
them, chromatographic and spectrophotometric in the UV
and visible range of the spectrum are mainly found. Most
often, glibenclamide in tablets and biological fluids is de-
termined by TLC with densitometry [3], high-performance
thin-layer chromatography [4,5], liquid chromatography [6],
reversed-phase liquid chromatography [7], tandem method
of liquid chromatography with mass spectrometry [8], HPLC
[9], OF-HPLC [10,11], combined methods of HPLC with
spectrophotometry [12,13], spectrophotometric methods
[14-16] and UV-visible spectroscopy [17].

A spectrophotometric method for the quantitative determi-
nation of glibenclamide by reacting it with 2,3-dichloro-5,6-
disiano-1,4-benzochinoin in a buffer solution at pH 2.0 has
been previously reported [15]. However, the method requires
heating the reaction mixture at 40 °C for 35 minutes, which
limits its efficiency. The authors managed to obtain quite
high response sensitivity results, but the long heating of the
reaction mixture makes this technique long-lasting.

Therefore, development of express, direct, selective, and
sensitive spectrophotometric method of quantitative determi-
nation of glibenclamide in tablets, certainly, is a promising
direction of improvement of quality control of pharmaceutical
preparations.

Aim
To develop and validate a spectrophotometric technique for

the quantitative determination of glibenclamide in tablets by
reaction with 2,3-dichloro-1,4-naphthoquinone.

Materials and methods

All chemicals and reagents used were of analytical or phar-
maceutical grade.

The following were used for the research: glibenclamide
substance series G-0619012 (MI); tablets “Maninil” 5 mg
(BERLIN-CHEMIE MENARINI, Germany) series 18001,
“Glibenclamid-Zdorovye” 5 mg (Pharmaceutical company
“Zdorovye”, Ukraine) series 51121. As areagent and solvent,
2,3- dichloro-1,4-naphthoquinone and DMF.

Analytical equipment: spectrophotometer “Specord-200"
(Analytic Jena AG, Germany), water bath “MEMMERT
WNB7”, electronic laboratory scales RADWAG XA 210.
4Y electronic laboratory scales RADWAG XA 210. 4Y,
measuring laboratory vessels of class A.

General method of determination of glibenclamide

Preparation of the comparative solution of glibenclamide
(WRS). Dissolve 0.05150 g of glibenclamide substance in
25.00 ml of DMF in a volumetric flask. If necessary, use an
ultrasonic bath. Then fill the flask up to the mark with the
same solvent and mix well. Transfer 1.00 ml of the resulting
glibenclamide solution to a 10.00 ml volumetric flask, add
1.00 ml of a 0.5 % solution of 2,3-dichloro-1,4-naphthoqui-
none, and heat the mixture in a water bath at 95 °C for 25
minutes. After the solution has cooled down, fill the flask up
to the mark with a DMF solution.

Preparation of the compensation solution. Place 1.00 ml ofa
0.5 % solution of 2,3-dichloro-1,4-naphthoquinone in DMF
in a 10.00 ml volumetric flask. Heat the flask, fill it up to the
mark with the DMF solution, and mix well.

Determination of glibenclamide in tablets

Forty tablets are weighed and ground in a mortar. The
exact weight of the obtained tablet mass (“Maninil” 5 mg —
1.23222 g; “Glibenclamid-Zdorovye” 5 mg — 0.99441 g) is
placed in a 25.00 ml flask, dissolved, and brought to volume
with DMF. The resulting solution is stirred and filtered. The
first portions of the filtrate are discarded. From the following
portion, 1.00 ml is taken and analyzed according to the pro-
posed procedure. The content of glibenclamide is calculated
using the generally accepted formula.

Results

It was experimentally established that glibenclamide reacts
with some quinones in a DMF environment to form colored
reaction products. The highest optical density value (Fig. 1)
was observed when using 2,3-dichloro-1,4-naphthoquinone,
which has an absorption maximum of 491 nm. Therefore,
2,3-dichloro-1,4-naphthoquinone was chosen as the reagent.

In the process of developing the technique, the optimal
conditions for the course of the reaction between glibencla-
mide and 2,3-dichloro-1,4-naphthoquinone were established.

Itwas experimentally established that 2,3-dichloro-1,4-naph-
thoquinone interacts faster with glibenclamide at 95 °C.
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Fig. 2 and 3 show that the maximum absorption is observed
after 25 minutes of heating. Therefore, a heating time of
25 min was chosen for further tests. The detection limit under
such conditions is 10.9 pg/ml.

The concentration of the reagent was determined experi-
mentally by the maximum yield of the reaction product, that
is, by the maximum optical density (Fig. 4). As can be seen
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from Fig. 3, the maximum value of the optical density is
observed at a reagent concentration of 0.5 % in a volume of
1.00 ml, so this concentration was chosen for further work.

The stability of the studied solutions was determined by
measuring the optical density every 15 min for 1 h. It was
established that the studied solutions are stable for at least
1 hour (Fig. 5).
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Fig. 1. Absorption spectra of the reaction products of glibenclamide with: 1) 2,5-dichloro-1,4-benzoquinone, 2) p-chloroanil, 3) 2,3-dichloro-1,4-

naphthoquinone in DMF.

Fig. 2. Dependence of absorption of glibenclamide reaction products with 2,3-dichloro-1,4-naphthoquinone on the heating temperature of the reaction

mixture.
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Fig. 3. Dependence of reaction product absorption on heating time.
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Fig. 4. Dependence of the absorption of the reaction product on the amount of added reagent.
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Fig. 5. Graph of the dependence of the reaction product of glibenclamide with 2,3-dichloro-1,4-naphthoquinone in DMF medium on time.

Fig. 6. Saturation curves: 1 — glibenclamide at a constant reagent concentration (1.00 ml of 0.005 M solution); 2 — 2,3-dichloro-1,4-naphthoquinone

at a constant concentration of glibenclamide (1.00 ml of 0.005 M solution).
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Fig. 7. Graph of dependence of absorption on the ratio of components of an isomolar solution. V1: volume of 0.005 M solution of 2,3-dichloro-1,4-

naphthoquinone; V2: volume of 0.005 M solution of glibenclamide).

Fig. 8. Graph of absorption dependence on glibenclamide concentration (in normalized coordinates) at a wavelength of 491 nm.

Table 1. Numerical indicators of the linear dependence of the technique

Equation of linear regression Yi=bXi+a
Correlation coefficient, r 0.99961 >0.9631 meets
Residual standard deviation, S 0.7032 <A, (%) 11 (95 %, 6) meets
' 0.8247
Intercept term, a £ (Sa) 0.608 + (1.160) <t(95%, 6) - Sa meets
2.245
Slope, b + (Sb) 0.994 + (0.0113) - -

To determine the stoichiometric coefficients between glib-
enclamide and 2,3-dichloro-1,4-naphthoquinone, the method
of continuous changes (method of isomolar series) and the
method of molar ratios (method of saturation) were used. As
can be seen from Fig. 6 and 7, glibenclamide interacts with
the reagent in a ratio of 1:1.

Linearity. To determine the linearity, 9 absorption
measurements of the comparison solution of glibencla-
mide were carried out in the range of concentrations in
which subordination to Beer’s law is observed, namely
13.7-27.4 mg/100 ml. The graph of the dependence of
absorption on the concentration of glibenclamide in nor-
malized coordinates is shown in Fig. 8.

The linearity of the proposed technique was evaluated
using least squares regression analysis. The obtained values
are given in the Table 1.

Precision. The precision of the proposed method for each
dosage form was determined at the level of convergence.
9 parallel measurements were carried out. Three solutions
were prepared from three measurements, each with three
parallel measurements under optimal conditions. In parallel,
the absorbance of the comparison solution was determined
and the content of the substance under study was calculated.
The obtained data are shown in the Table 2.

Correctness. To establish the correctness of the proposed
methodology, the additive method was used. Different
volumes of RSZ were added to three equal samples of the

Table 2. Determination of the convergence of the results
of the quantitative determination of glibenclamide in tablets

“Manini’ 5mg | 100.44 095 178 | 0445059
(EIERTCERTL: oo 045 |16 |085 [0.24<0.28
Zdorovye” 5 mg

Table 3. Determination of the correctness of the results of the quantitative
determination of glibenclamide in tablets

“Maninil” 5 mg 100.23 0.57 106 [0.23 [0.23<0.35
“Glibenclamid-
Zdorovye® 5 mg 99.79 0.69 129 |0.21 0.21<043

medicinal substance and the optical density was determined
three times. As can be seen in Table 3, the results of the deter-
minations are correct, since the obtained results are included
in the established confidence interval.

Complete uncertainty of the analytical technique

In order to confirm that the developed method will be
correctly replicated in other laboratories, the total uncer-
tainty of the reported method results has been calculated.
According to the SPU, the total expected uncertainty in
the technique is not expected to exceed the maximum
allowable value of A,
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Table 4. Calculation of the total uncertainty of the method of quantitative determination of glibenclamide

The operation of sample preparation Calculation formula parameter | Uncertainty, %

The investigated solution

Taking a measurement of the finished medicinal product a, 0.2 mg/994.4 mg x 100 % = 0.02 %
Bringing the volume up to the mark in a 25 ml volumetric flask 25 0.23

Taking an aliquot of the dilution of the finished medicinal product with a 1 ml pipette | 1 0.74

Bringing the volume up to the mark in a 10 ml volumetric flask 10 0.50

Comparison solution

Taking a dose of glibenclamide a, 0.2 mg/51.5mg x 100 % = 0.39 %
Bringing the volume up to the mark in a 25 ml volumetric flask 25 0.23

Taking a 1 ml aliquot of gliclazide dilution with a pipette 1 0.74

Bringing the volume up to the mark in a 10 ml volumetric flask 10 0.50

Asp=\/(0.022 +0.232+0.74% + 0.502 + 0.39% + 0.23? + 0.74% + 0.50?) = 1.36 %

The total uncertainty prediction was computed based on
the formula (1):

A= \J(Asp2+ Ao (1)

where A~ is the uncertainty of sample preparation;

Ao~ is the predicted uncertainty of the final analytical
operation.

It was taken into account that two solutions are used for the
measurement procedure (comparison solution and test solu-
tion). When carrying out three parallel measurements with
cuvette removal, the uncertainty value of the final analysis
operation (A, ) will be equal to 0.70 % [18].

The calculation of the total uncertainty of the method is
given in the 7able 4. The calculations took into account the
minimum weight of the finished medication.

Therefore, the total predicted uncertainty of the analysis
(1.53 %) does not exceed the maximum permissible uncer-
tainty of the method (3.20 %), which may be replicated in
other laboratories [18].

Discussion

During the development of the method, optimal conditions
were established for the reaction of glibenclamide with
2,3-dichloro-1,4-naphthoquinone, which involved heating
for 25 minutes at a temperature of a boiling water bath in
the DMF environment. Under these conditions, the methods
for the quantitative determination of glibenclamide in tablets
“Maninil” 5 mg and “Glibenclamid-Zdorovye” 5 mg were
developed, and validation characteristics such as linearity,
precision, correctness, and sensitivity were determined. It has
been demonstrated that the developed methods comply with
the requirements of the SPU. The predicted total uncertainty
of the technique suggests that it can be replicated in other
laboratories.

Thus, after analyzing the literature on methods for analyz-
ing glibenclamide in medical forms and biological objects, it
can be asserted that the chromatographic methods presented

are very accurate and selective [3—7], but they require expen-
sive equipment, lengthy preparation, and costly consumables.
Some of these methods require other detection techniques to
improve accuracy [12,13].

For spectrophotometric methods in the visible and UV
spectrum, there is a need to optimize the conditions for in-
creasing selectivity, such as by using derivatization reagents
or changing the pH of the medium [14-16].

Despite the high sensitivity and selectivity of the reported
methods, their cost and complexity remain a challenge. There-
fore, the development of new, economical, and accessible
methods for determining glibenclamide is still necessary.

Conclusions

1. As aresult of the conducted research, a spectrophotomet-
ric method for the quantitative determination of glibenclamide
was developed and validated.

2. The developed method is sensitive, easy to perform,
available, and meets the requirements of the State Pharmaco-
poeia of Ukraine, so it can be recommended for the analysis
of glibenclamide in the laboratories of the technical quality
control departments of pharmaceuticals.
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OOrpyHTYyBaHHA ONTUMaNbLHOrO CKNnaay Ta [OChiAKeHHSA
MicLIeBOro remocTaTU4HOro 3acoby Ha OCHOBI nonicaxapupais
NPUPOLHOro NOXOMKEHHS

B. B. Magunwes®'AP C. |. Cokonoscbkuin®28, |, B. Cobko(®*C, Yric KneTHiekc(®4F, Ayaptoc ByTksiBiuyc(D5E

'3anopisbkuii AepxaBHUIA MeaMKo-thapMaLEeBTUYHWIA YHiBepcuTeT, YkpaiHa, 2TOB «EBponeiicbkuin MeauyHnii yHiBepeuteT», M. [IHinpo, YkpaiHa,
3YkpaiHcbKa BilicbkOoBO-MeauyHa akaaemis, M. Kii, “flatsiiicbka acouiauis gosronitts, M. KOpmana, IO «MixHapogHwii iHpopmauinHuin Hobeniscbkuii
ueHTp. OdiuiHe NpeacTaBHMLTBO B YKpaiHi», M. [HiNpo

A — KOHLenNLisi Ta Au3aitH JocnimxeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTalis faHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTarTTi;
F — ocTaTouHe 3aTBepIKEHHS CTaTTi

AHania Bigommx 3acobiB i MeTofiB NPUNUHEHHS! KPOBOTEY CBiAYNTb, L0 €DEKTMBHICTb MEAMKAMEHTO3HUX 3aC006iB 3HAYHO BHLLA MOPIBHSHO
3 MeXaHiYHMMU Ccnocobammn AOCATHEHHS! FeMOCTasy, X04a He MOXe MOBHICTIO 3aMiHUTU XipypriYHWI reMoCcTas y pasi MacMBHUX KPOBOTEY
i3 KpyNHUX BEH Ta, ocobnuneo, apTepii. Ak npasuio, nig yac 6oMOBWX Ail | Npu TpaBMyBaHHI Ha BUPOOHWLTBI JoMoMOry noTpibHO HapaTy
€KCTPEHO, TOMY NnepeBary MatoTb MiCLIEBI reMOCTaTMKI KOHTaKTHOI Aii.

Lli 3acobu He noTpebytoTb 0cOBNMBMX HABMYOK Nif Yac 3aCTOCYBaHHSA, TOMY NOTEPMINMIA cam 3MOoXe HaaaTth cobi AoNomory nNpu HesHa-
YHIl TpaBMi, SKLLO Lii 3aC0BK € B anTeuLli, Ta BYaCHO 3yNMWMHWTY KPOBOTEYY; Y Pasi KpUTUYHUX KPOBOTeY 3acib Moxe 3acTocyBaTu byab-saka
noAmnHa, Wo nepebysae nopsg i3 nocTpaxaanvm. Po3pobneHHs eeKTUBHIX BITYM3HAHUX rEMOCTaTUYHMX 3acobiB — OAHe 3 BKpali akTy-
anbHVX 3aBAaHb, 3BaXakun Ha BeeHHs BOMOBMX [l Ha TepuTopii YkpaiHu, Ans 3abeaneyeHHs TakuMy NPOAYKTaMy HaLMX BiCbKOBHX.

MeTa po60THn — 06rpyHTYBaHHSA ONTUMAIIbHOMO CKIaZy MiCLEBOrO reMocTaTiika Ha OCHOBI [OCTYMHOI CUPOBUHW i TEXHOMOTI.

Matepianu Ta metoam. lNicns peTenbHOro aHanidy BITYM3HSAHOI Ta 3apybikHOI (haxoBoi NiTepaTypm K OCHOBY MaibyTHbOTO KOHTaKTHO-
ro remocTaTu4Horo 3acoby obpanwv agcopbytodi Mmatepianu 3 6ioNoriYHO aKTUBHUX KOMMOHEHTIB MiHEpParnbHOro, CUHTETUYHOTO, ¢hiTo- 1
OpraHiyHOro MOXOMKEHHS LLIMPOKOro cnekTpa Aii. O6’ekTu Lboro AOCNIMKEHH — NPUPOAHI NoMicaxapuam 3 MOXIIMBOK reMOCTaTUYHOK
aKTWBHICTIO: anbriHaT, Kanna KapariHaH, ryapoBa kamefb, kcaHTaHoBa kameab. OCHOBHOW BNACTUBICTIO monicaxapuiiB € 3AaTHICTb [0
HabyxaHHs, Lo cnpusie reMocTasdy. KpoBOCMMHHY [ik0 MOZENbHUX FEMOCTATUYHIX KOMMO3WLLA BUBYANM Ha MOZENi KPOBOTeui 3i CTETHOBOI
apTepii, WO CNpUYMHEHA MEXaHIYHUM MOLLKOMKEHHAM. 3acTocyBanu TakoX MOAENb KaminspHO-NapeHXxiMaTo3Hoi KPOBOTEYI 3 pidaHoi
paHu NeYiHk1 B JOPOCANX LLYpPIB.

Pesyniratu. MpupoaHi nonicaxapuay xapakTepuayTbCs 30aTHICTIO 0 BOAOMOMMHAHHS Ta HabyXaHHs, | TOMy iXHSi KPOBOCMMHHA Ais
[0BefeHa ekcneprMeHTanbHO Ta NOPIBHSAHO 3 BigoMuMMU BUpobamu MegmyHoro npuaHadeHHs Celox i PeByn®. PevoBuHM 3 remocTatiny-
HOK aKTMBHICTIO anbriHarT, kanna kapariHaH GU 805 Ta npenapart nopiBHsiHHS Celox BiporigHO 3MEeHLLYTb TPMBaniCTb KPOBOTEY LLOAO
rpynu nosntueHoro koHTponto (MK) Ha 38 %, 53 % i 57 % BignosiaHoO. [ANs NiABULLEHHS reMOCTaTUYHOI aKTUBHOCTI CTBOPEHO KOMBiHaLio
CMONyK-NiaepiB i3 4oAaBaHHAM KarbLyjto IMoKoHaTy B A03i 7 %. BrukopucTaHHsa Takoi koMBiHaLii NoB’si3aHe 3 y4acTio iOHIB KarbLyito B yCixX
eTanax 3ropTaHHs KpoBi, LU0 NiABKLLYE reMocTaTUyHMIA edbekT kombiHaLii 3aranom. 3rigHo 3 peaynsratamu, Lo OAepXKanu, PEYOBUHU 3
reMOCTaTWYHOI aKTMBHICTIO anbriHat, kanna kapariHaH GU 805 y komMnnekci 3 KanbLito rMiokoHaTOM, MipamMiCTUHOM i CyMILLILLIIO )iTOKOM-
MOHEHTIB, a TakoX npenapatyn nopisHaHHA Celox i PeByn® BiporigHO 3MeHLLYOTL TPMBaANICTb KPOBOTEY 100 nokasHuka rpynu MK Ha
46 %, 47 %, 37 % i 36 % BianosigHO.

BucHoBku. Po3pobneHo onTuManbHWii cknag KOHTaKTHOTO reMOCTaTUYHOro 3acoby — 6araTOKOMMOHEHTHOrO MOPOLLKY HAa OCHOBI KOM-
no3uii NPUPOJHMX caxapuaiB, KOMMIEKCY aHTUCENTUYHMX | PAHO3arorBarbHUX PEYOBUH MPUPOAHOTO Ta CUHTETUYHOTO MOXOMKEHHS N
YMOBHO0 Ha3Boto Plantor, 110 3a6e3neyye onTumarnsHi KOHCUCTEHTHI, BiohapmaLieBTUYHI Ta (hapMakoTEXHOOTIYHI BNAcTUBOCTI. Bussunu,
LU0 A0JABaHHS [0 CKNagy KOMMo3uLiHOro 3acoby 7 % kanbLito FMIOKOHATY Cnpusie ONTUManbHOMY 30iMbLUEHHIO PIBHS reMOCTATUYHOI
aKTUBHOCTI, LLIO NMOB’A3aHO 3 Y4acTHO iOHIB KanbLiito B YCiX eTanax 3ropTaHHs KpoBi. Ha KpoBOCMMHHINA Mofdeni noka3aHo: 3anponoHOBaHWA
cknag chapmakoTepaneBTUYHOro 3acoby BipOrigHO 3MEeHLUYe TpuBanicTb KpoBoTedi Ha 47 %, CymapHO NiABULLYE LUBMUAKICTb HACTAHHS
reMocTasy; Lie eeKTUBHILLe, HiX Y pasi 3aCTOCYBaHHA petepeHTHUX reMoCcTaTUKIB MicLeBol Aji.

KnioyoBi crnoBa: hapmakoTepaneBTUyHi, nikapcbki 3acobu, NpupoaHi nonicaxapuan, reMocTaTuyHa Aisi, KanbLito [KOHAT, POCHMHHI
eKcTpakTH, edipHi onii.
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The justification of the optimal composition and research of a local hemostatic agent
based on naturally occurring polysaccharides

V. V. Hladyshey, S. I. Sokolovskyi, I. V. Sobko, Ugis Kletnieks, Audrius Butkevichius

The analysis of existing methods and products for controlling bleeding reveals that medical means exhibit significantly higher efficacy
compared to mechanical methods of achieving hemostasis. However, it is important to note that medical means cannot entirely replace
surgical hemostasis in cases of severe bleeding from large veins and arteries. In emergency situations, such as during military conflicts or
workplace injuries, the use of local contact hemostatic agents is preferred. These agents do not require specialized skills for application,
making them accessible to individuals in need of immediate assistance. If included in a first-aid kit, these agents enable victims to address
minor injuries promptly and control bleeding. In critical bleeding situations, any nearby individual can use the tool to provide aid. Given the
ongoing military activities within our country’s territory, the development of effective domestic hemostatic agents has become an urgent
priority. This initiative aims to ensure the availability of such products to our military personnel.

Aim. The aim of this work is to justify the optimal composition of a local hemostatic agent based on readily available raw materials and
feasible technologies.

Materials and methods. After conducting an extensive review of domestic and foreign literature, the basis for the development of the
future contact hemostatic agent was chosen to be adsorbing materials derived from biologically active components of mineral, synthetic,
phyto-, and organic origins.

The focus of this study is on natural polysaccharides with potential hemostatic activity, specifically alginate, kappa carrageenan, guar
gum, and xanthan gum. One key property of polysaccharides is their ability to swell, which positively influences hemostasis. The
hemostatic effect of model hemostatic compositions was evaluated using a femoral artery bleeding model induced by mechanical
damage. Additionally, a model involving capillary-parenchymal bleeding from a laceration wound on the liver in adult rats was employed
for further investigation.

Results. Experimental studies have provided evidence of the hemostatic effect of natural polysaccharides due to their water absorption
and swelling properties. In comparison with well-known medical products Celox and Revul®, substances with hemostatic activity, including
alginate, kappa carrageenan GU 805, and the comparative drug Celox, have demonstrated significant reductions in bleeding time.
Specifically, alginate, kappa carrageenan GU 805, and Celox have shown reductions of 38 %, 53 %, and 57 % respectively, compared
to the positive control (PC) group. To enhance the hemostatic activity, a combination of the leading compounds with the addition of 7 %
calcium gluconate was developed. The inclusion of calcium gluconate in the combination is associated with the involvement of calcium
ions in all stages of blood coagulation, thereby increasing the overall hemostatic effect of the combination.

Based on the obtained results, it can be concluded that substances with hemostatic activity, such as alginate, kappa carrageenan GU
805 in combination with calcium gluconate, miramistin, and a mixture of phytocomponents, as well as the comparative drugs Celox and
Revul®, reliably reduce bleeding time by 46 %, 47 %, 37 %, and 36 %, respectively, in comparison to the PC group.

Conclusions. The optimal composition of a contact hemostatic agent, formulated as a multicomponent powder known as Plantor, has been
developed. This composition is based on natural saccharides and incorporates a complex of antiseptic and wound-healing substances
derived from natural and synthetic sources. The formulation of Plantor demonstrates optimal consistency, biopharmaceutical properties,
and pharmacotechnological characteristics. The addition of 7 % calcium gluconate to the composition was found to effectively enhance
the level of hemostatic activity. This enhancement is attributed to the involvement of calcium ions in all stages of blood coagulation.
Experimental studies conducted using a hemostatic model have confirmed that the proposed composition of the pharmacotherapeutic
agent significantly reduces bleeding time by 47 % and accelerates the overall process of hemostasis. The observed efficacy of the Plantor
formulation surpasses that of reference local hemostatic agents, indicating its superior effectiveness in promoting hemostasis.

Key words: pharmaceutical products, polysaccharides, hemostatic, calcium gluconate, plant extracts, essential oils.
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TpuBana kpoBoTe4a NpH HAA3BUYAIHIN cUTyallil, TpaBMi,
00i10Bil TpaBMi — OJIHA 3 OCHOBHHUX NPUYMH 3aru0erti, sKii
MOXKHA 3aro0IrTy 1 B MUPHOMY JKHTTI, 1 TiJ 4yac OOHOBHX
miit [ 1,2]. [ i THM9acoBOTO IPUITMHEHHS 3aIIPONIOHY BTN
YHCIJICHHI CIIOCOOH Ta 3aCO0H.

BiporinHo eekTHBHAM BBa)KalOTh BHKOPHCTAHHS KpO-
BOCIIMHHOTO JIKTYTa / TYPHIKETY, KOMIIPECIHHOI TTOB’S3KH,
TaMIIOHYBaHHSI PAaHH, a TAaKOX 3aCTOCYBAaHHS KOHTAKTHUX
KPOBOCITMHHUX 3ac00iB. O/IHAK JKOJICH 13 HUX HE € YHiBep-
canbHuM [3-6].

Amnani3 BiioMux 3aco0iB 1 METO/IB TUMYACOBOTO IpPH-
MUHEHHSI KPOBOTEUl CBIUYNThH: MEIMKAMEHTO3HI 3ac00U
(KOHTaKTHI TEMOCTATHKN) HE MOXYTh ITOBHICTIO 3aMiHUTH
OCTaTOYHUH XipyprivyHHUN TeMOCTas, aje € IyXKe e(eKTHB-

VY 3B’513Ky 3 pOCIHCBKOIO arpecieto NpoTH YKpaiHu npoaHa-
J3yBaJM TaHi MEIUMYHOI €KCIIEPTH3U MTOPAHCHUX 1 IIPHYIHA
CMEpPTHOCTI i1 9ac O0HOBHX JTiif. 3’sicyBaJIu, IO OTHE 3 TIPO-
BiJTHUX MiCITh HAJISKUTh MACOBaHMM KpoBoBTparam [ 10—-12].

Sk mpaBuII0, mix yac OOHOBUX JIiH 1 TpU TpaBMyBaHHI Ha
BUPOOHMIITBI JOTIOMOTY TIOTPiOHO HAAaTH €KCTPEHO, TOMY
repeBary MaroTh MICIIEBi TéMOCTaTHKH KOHTaKkTHOI aii. L1i
3ac00u He MOTPEOYIOTh 0COOIMBUX HABMYOK ITi]T 9ac 3aCTOCY-
BaHHS, TOMY IMOTEPILUINI caM 3MOXKe HaJlaTH co01 TONOMOTry
NP HE3HAYHIH TPaBMi, SIKIIO 11l 3aCO0U € B anTeulli, Ta BYac-
HO 3YITUHUTH KPOBOTEUY; Y pa3i KpUTHYHHUX KPOBOTEY 3aCi0
MOKE 3aCTOCYBaTH Oy/Ib-5IKa JIFOAMHA, 110 TiepedyBae mopsig
13 mocTpaxkgamuM. Po3pobieHHs e(heKTUBHIX BITIN3HIHUX

HUMU (0COOMBO B TIOETHAHHI 3 MEXaHIYHIUMH CITOCOOaMK
JIOCSITHEHHSI TeMOCTa3y) TIiJ] Yac HaJaHHs eKCTPEHOI JoMe-
JIMYHOI Ta MEIMYHOI joromoru [7-9].

TEeMOCTAaTHYHUX 3ac00iB — OJHE 3 aKTyaJbHHUX 3aBJIaHb,
3BaKAIOUM HA BEACHHS OOMOBUX JIiii Ha TepUTOpIi YKpaiHwy,
UL 3a0e3MeYCHHS] TAKUMHE POAYKTaMU HAIINX BIHCHKOBHX.
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OpueiHaribHi 0oCidxeHHs!

MeTa po6otu

OOrpyHTYBaHHS ONTUMAJIBHOTO CKJIATy MiCIIEBOTO FeéMOCTa-
THKA Ha OCHOBI JIOCTYITHOI CHPOBHHH 1 TEXHOJIOT1H.

Marepianu i MeTogu pocnimkeHHA

[licns peTenpHOrO aHami3y BITYM3HSAHOI Ta 3apyOiKHOI
(haxoBoi JiTeparypu ik OCHOBY MailOyTHHOTO KOHTAKTHOT'O
TeMOCTaTHYHOro 3aco0y oOpaym amcopOyrodi Marepianu 3
010JIOTIYHO aKTHBHUX KOMIIOHEHTIiB MiHEpaIbHOTO, CHH-
TETUYHOTO0, (iTO- H OPraHiuHOTO MOXOMKEHHS HIMPOKOTO
cnekrpa mii [13-15].

O0’eKTH IIHOTO TOCTIHKEHHS — MIPUPOTHI TTOJTicaxapHIi
3 MOJIMBOIO F€MOCTATUYHOIO aKTUBHICTIO: aJIbTIHAT, Karia
KapariHnaH, ryapoBa Kame/ib, KCaHTaHOBa Kameib. OCHOBHOIO
BIIACTHBICTIO TIOJTiCAXapHIiB € 30aTHICTh A0 HaOyXaHHS, 10
CIIPHSIE TEMOCTA3Y.

KpoBocnuHHY 110 MOZICIIBHUX TEMOCTaTUYHUX KOMITO3H1-
1if BUBYAIM HA MOZETIi KPOBOTEUI 31 CTETHOBOI apTepii, o
CHPUYMHEHA MEXAaHIYHUM ITOLIKO/UKEHHAM. 3aCTOCYBAIH
TaKOXX MOJIEJb KalllJIIPHO-TIAPEHXIMAaTO3HOT KPOBOTE 3
pi3aHol paHM NEYIHKK B OPOCIMX HIypiB. EkcriepuMenTn
3aificHIM Ha 61X Oe3MOpOAHUX MIypax-caMIsixX. Y 10-
CJIiJI1 3 TIOIIKOJKEHHSIM CTErHOBOT apTepii Maca TiJia Iypis
cranoBmia 180-200 1; st Jocmiay Ha MOJIelNi KpOBOTedi
3 pi3aHOl paHW MEYIHKH BigiOpasiy TBapHH i3 Macoro Tinia
250280 r. Y KO)KHOMY €KCIIEPUMEHTI IIypiB AUTMIM Ha
6 rpymn no 7-8 ocobuH. B mepmry rpymy 3amyumin TBa-
PHUH, SKAX MPOOIEPYBaNH MiJ 3aTralbHOI0 aHECTEe3i€l0,
3a0e3MeUuBILH JIOCTYII JI0 CTErHOBOI aprepii ado MediHKu
6e3 1x momkoyKkeHHs, — HeratuBHUI KoHTpons (HK). ¥V
JpYTy TPyIy 3aJIydHIIH TBAPUH i3 MOJICIILHOIO MTATOJIOTIEO
0e3 HaHEeCEeHHS JIOCIIKYBAaHUX PEUOBHH — MO3UTUBHHUN
xoHTposb (ITK). /o TpeTsoi, ueTBepToi, n’ATOi Ta MIOCTOT
TPyH HaJe>Kall TBAPUHHM, SIKUM Ha MOLIKOKEHY TTOBEPX-
HIO HAHOCWJIM HOBUH KPOBOCIMHHUI 3aci® abo mpemapar
TIOPIBHSHHS 3 JIOBE/ICHOIO TeMOCTaTHYHOIO aKTHBHICTIO. SIK
IIpenapar MopiBHAHHS BUKOPHCTOBYBAJIM BUPIO MEIUYHOTO
pu3Ha4YeHHS — MicmeBoi aii remoctatuk Celox y dopwmi
IpaHyJIbOBaHOIO MopoIKy BupooHuirea Medtrade Products
Ltd, Benuka bpuranis [16].

Jis HapKoTH3arii TBApHH 3aCTOCYBANIN TIOTICHTAJ HATPIIO
BHYTPILIHBOOUEPEBUHHO. [1J151 MOZIENTFOBAaHHSI KPOBOTEYI IIPU
MEXaHIYHOMY TOIIKO/DKEHHI CTETHOBOT apTepii BUKOHYBaIIH
PO3THH NMaxXBHHHOI YaCTWHHU Tijla HAPKOTH30BAHOTO IIypa,
MOTICPETHBO 110 TIOBEPXHEO ACTUTIOBAIN. APTEpito pernapy-
BaJIH, ITyHKTYBAJIH i CTIHKY TOJIKOIO JUISl I JIIKIPHUX 1H €K~
wiit. [Ticis TpaBMaTu3aiii BATHUM TaMITIOHOM 30Hpai KPOB
13 paHu MUIIXOM OJTHOPA30BOTO MpoMOKaHHs. Came 3 IIbOTo
MoMmeHTy y rpyni 1K mounHamy BijyuTik TpHBaIOCTI KPOBO-
Tedl 1 OI[IHIOBAJIM KPOBOBTPATY IIISIXOM BU3HAUCHHS MacH
KpOBIi, Ky BBiOpaB OMHT Bimomoi Macu. B iHImmX rpymax,
JIe 3aCTOCOBYBAJIM JJOCIIIJKYBaHI Ipernaparu Ta npenaparm
TIOPIBHSHHSL, BIZUTIK TIOYNHABCS 3 MOMCHTY HAHECEHHSI IIpera-
pary Ha paHy, TiCJIs IIbOTO BU3HAYAIN TPUBAJIICTh KPOBOTEU1
Ta Macy KpoBli, 1110 Oyra BrpadeHa. J[03a pedoBuH craHOBHIIA
170 mr/xr. Jlo3n BU3HaYaIM, BpaXxoByIO4H MiHIMaIbHY KiJlb-

Kicth B ymakoBii BMII remocraruka Celox, 10 CTaHOBHTH
2 1. lo3y [UIs IIypiB TepepaxyBad, BUXOMIIH 3 03U TUIS
JIFOIIHU, 32 JOTIOMOTOF0 KOe(iIli€HTiB BUOBOI Uy TIIUBOCTI,
o po3paxosasi 0. I1. PubomosneBum. s pedoBuH, Mo
BUBYAJIA, BOHA cTaHoBmiIa 170 Mr/kr.

[Ipu BigTBOpEHHI MOJENi Pi3aHOl paHW TEYiHKU IIypam
BUKOHYBAJIH JIaIlapaToMIr0 MO3I0BXHIM PO3pi3oM 1O OiTiH Ji-
Hil KMBOTa, Ha TIEYiHIli CKAJIbIIENEM 3 00MEeXyBadeM poOrIIn
Ha/Ipi3 3aBIOBXKH § MM, TNIMOMHA — 3 MM; BATHUM TaMIIOHOM
OYMIILyBaJI paHy BiJl KPOBi, 3 I[boro MoMeHTy B rpyni [1K
OLIIHIOBAJIM TPUBAJIICTH KPOBOTEU1 Ta KPOBOBTpaTy. B iHIIINX
eKCIIEPUMEHTAJIBHUX I'PyIax BiTIK NOYMHAIM 3 MOMEHTY
HAHECCHHS TOCIIKYBAHUX PEUOBHH y PO3PAXOBaHiii 103i.

UYepes 2 ropuHM MICIsI TIOIIKO/PKEHHSI CTETHOBOT apTepil
a00 TeYiHKN Y TBApHH BU3HAYAIIM Yac 3rOPTAHHS METOJOM
AnbTrayseHa.

Pesynbratu

[pu nomaBaHHI BOM NOJTiCaXapyIH YTBOPIOIOTE TYCTi Ipardi,
o Maibke HeposzunHHI y Bomi [17]. BuBuaroun 3matHiCTh
TToJTicaXxapuIiB 0 HaOyXaHH:, BUKOPUCTAH CITiBBiHOIIICH-
Hs pedoBuHH B posunHi 1:20. I1Insaxom mopiBHSIHHS BUCOTH
Iapy PO3YMHEHOTO IOMTICaXapy Iy IIsl HACTYITHOTO BHUBYCHHSI
o0paiu 4OTHPH 3pa3Ku, M0 MaJd HAHOUTBIIY 34aTHICTH
TIONVIMHATH PIIMHY. 3 HUMH TPOBEIEHO (apMaKoIOTIYHAI
CKPHMHIHI Ha MOJEJI apTepiajbHOi KPOBOTEUI 31 CTEIHOBOT
aprepii urypiB (mabn. 1).

3riHO 3 pe3ylbTaTaMu, IO OJEP)Kali, PEUOBUHU 3
TeMOCTAaTUYHOI0 aKTHUBHICTIO ajbriHaT, Kalma KapariHaH
GU 805 i npenapar nopisusinas Celox y popmi rpanyiboBa-
Horo nopoiiky (Medtrade Products Ltd, Benuka bputasis)
JIOCTOBIPHO 3MEHIIYIOTh TPHBAIIICTH KPOBOTEUI LIOJI0 TPYIH
TIK 1a 38 %, 53 % 1 57 % BignoBigHO.

OmnpalfroBaBIIH pe3ynbTaTé (papMaKoIOTiTHOTO CKPHHIHTY,
JUT HACTYITHOTO BHBYEHHS OOpajy NIBi PEYOBMHH 3 Haii-
KpaIMH [OKa3HHKaMH 32 9acOM IPUITMHEHHS KPOBOTEYi:
anprinar ta xarma kaparinaa GU 805.

11006 BUKITFOYNTH MOYKITUBICTS BUHUKHEHHS 3aITaICHHS TTi]]
Yac 3aCTOCYBaHHsI Kalllla KapariHaHy i aJbriHary, Ha MoJedi
KPOBOTEYi 31 CTETHOBOI apTepii 3aCTOCYBaJIM ITOIICPETHIO
METOJIMKY, aJI€ ITiciIsl HAaHECEHHsI ITperapary Ta NPUITHHEHHS
KpOBOTeUi paHy Mpoae3iH(iKyBaIM pO3YMHOM (ypanuIiHy
Ta 3a1uuiIy. Jlo moyarky eKCriepuMeHTY B TBAPUH BUMIPSUIH
TeMIeparypy Tijia Ta KOHTPOJIFOBAIM BUHUKHEHHS TOJIOBHUX
O3HAaK 3allaJIeHHSL: TiIBUIIIEHHS TeMIIEpPaTypH Tijla, IOYepBO-
HIHHSI MiCLIsl pO3THHY, HaOpsiKy. KokHa excriepuMeHTanbHa
rpyna ckiananacs 3 3 TBapuH, 3iCTaBHHUX 3a Macolo Tija.
CrnocTepekeHHsl TPUBAJO 3 JiHI, pe3yJabTaTd BUKIIOYHIIH
MOXKJIMBE BUHUKHEHHSI 3aIIaJICHHI ITiCIIs 3aCTOCYBAaHHS KarlIa
kaparinany GU 805 ta anprinary B pasi iX HOTparuIssHHs 10
KpoBOHOCHOTO pycina. [Ipemapar nopiusaHA Celox, 5K 1 10-
CITiDKyBaHI PEYOBHHH, 3aaJICHHS HE CIIPUYHHSB. Pesymsrari
eKCIIEPHMEHTY HaBEICHO Y mabnuyi 2.

Bizomo, 1110 KPOBOCIIMHHI BIIACTHBOCTI MalOTh PEYOBUHU
1 IPUPOAHOTO, i CHHTETUYHOrO MOXOMkeHHs. [ mocu-
JICHHSI TEMOCTaTHYHOTO e(EeKTy J10 CIIONYK-JTiAEpPiB JOAaIN
KaJIBLIiI0 ITIOKOHAT y (hopmi mopomky. Komnosuii peqosuH,
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Tabnuus 1. Bnnve 0aHOPa30BOro 3aCTOCyBaHHS POCIMHHWX NOricaxapuaiB Ha NOKa3HUKM KPOBOTENI 3i CTErHOBOI apTepii y wypiB (n = 7-8), M+ m

o3nT1BHWIA KOHTPOMb 91,3+111 0,90 £ 0,23
'yaposa kamegp, 170 mr/kr 90,9+ 17,1 0,97 £ 0,31
AnbriHart, 170 mr/kr 56,9+ 11,1* 0,68 +£0,25
KcaHTaHoBa kamefpb, 170 mr/kr 83,8 +20,0 1,15+ 0,35
Kanna kapariHan GU 805, 170 mr/kr 42,9 +9,0* 0,31+0,13*
Celox, 170 mr/kr 39,0 +5,8* 0,39+0,10

*: BiporigHi BigMiHHOCTI oo nokasHuka rpynu MK, p < 0,05.

Tabnuuga 2. Bnnve 0aHOPa30BOro 3aCTOCyBaHHS MICLIEBUX FEMOCTATMKIB Ha MOKA3HWKW, LU0 XapaKTepr3yoTb 3anarbHi npoueck y wypis (n = 3), M+ m

[pyna TBapuH t yepes ooy, °C t uepes 2 gobu, °C | t yepes 3 podwm, °C m

HeraTuBHWiA KOHTPOMb 37,1101 37,2+0,2 37,0+0,2 37,3+0,2 3,7+0,7
o3nUTBHWIA KOHTPOMb 37,101 37,0£0,5 376+0,2 378+0,4 11,7143
AnbriHar, 170 mr/kr 36,8+0,1 36,4+0,1 37,1+03 37,7+0,0 11,358
Kanna kapariHaH GU 805, 170 mr/kr 37,0£0,1 36,9+0,3 37,103 37,8+0,2 77+35
Celox, 170 mr/kr 37,0£0,2 378+0,2 371+04 374+0,3 7703

CTaTuCTWYHI po3paxyHKM 3hiicHUI 3a LOMOMOro ofHoakTopHoro aucnepciiHoro aHanisy ANOVA.

Tabnuus 3. Bnnvs 0OJHOPA30BOro 3aCToCyBaHHA MiCLIEBMX reMOCTaTVKIB Ha MOKa3HWK KpOBOTeLII 3 pISBHOI PaHu neviHK1 n 6 Mtm

Mo3nT1BHWIA KOHTPOMb 153,51 20,5 0,87 £ 0,30 112,875
Kanna kapariHan GU 805 + kanbLito rntokoHat 3 %, 170 mr/kr 63,2 £ 26,4* 0,57 £ 0,36 108,7 £ 17,6
Kanna kapariHaH GU 805 + kanbujto rntokoHat 5 %, 170 mr/kr 42,7 +15,1* 0,46 +0,21 103,3+ 10,8
Kanna kapariHaH GU 805 + kanbujto rmntokoHat 7 %, 170 mr/kr 32,8 +4,5* 0,07 + 0,04* 90,0 £ 18,1
Celox, 170 mr/kr 36,7 £4,1* 0,07 £0,03* 131,7+£6,7

*1 CTAaTUCTMYHO 3HaYyLLi BigMiHHOCTI 3 mokasHukamm rpynu MK, p < 0,05.

1110 OCHJIIOIOTH €()EKT OjIHA OJIHOT Ta HE CIIPUYUHSIOTH BU-
HUKHEHHS HOBHX ITOOIYHUX PEaKIliii, CIPUSIOTH ICTOTHOMY
TIPUIIBHALICHHIO PUIMHEHHS KPOBOTEYI, a I1€ 1 € TOJIOBHOIO
METOIO CTBOPEHHS HOBMX I'€éMOCTaTHYHMX 3aC001B.

I'eMocTaTn4Hy akTHUBHICTh KOMIIO3HIIIMl BUIIPOOOBYBAIIN
Ha MOJIeII KaliIAipHO-TIApEHXIMaTO3HOT KPOBOTEHI 3 pi3aHOi
PaHU MEYiHKH.

ExcriepuMeHTanbHUX TBApUH MOAUIMIM Ha 5 IpyI 1o 6
urypiB. [lepma rpyma — mo3uTHBHUA KOHTPOITB; IPYTa, TPET,
4yeTBepTa rpynu copMoBaHi 3aIeKHO Bijl 3aCTOCOBAHOT KOH-
LEHTPAILIT KaJIbI[iF0 [TFOKOHATY — 3 %0, 5 %, 7 %0, 1110 MomaHui
JI0 OCHOBHHX CYOCTAHIIif; IIypH I’ ATOI TPYITH OTPUMYBAIN
npenapar nopiBHsaHHs Celox. Pe3ynmbrarn excriepumeHTy
HaBeIEHO B maobnuyi 3.

Pesynmerary mokasanu: Bci poaHaIi30BaHi 3pa3Ky Biporija-
HO 3MEHIIYIOTh TPUBAJIICTH KPOBOTEYI IIOPIBHSIHO 3 TPYTIOO
[IK, ane numre komOiHaris kamnma kaparinany GU 805 3
KaJIbIIiI0 TIFoKOHaToM 7 % 1 mpemnapar nopiBHsAHHS Celox
JIOCTOBIPHO 3MEHIIYIOTh KPOBOBTpAaTy Ta 3a0e3MevuyloTh
HaWIIBUJIIIE IPUINTMHEHHST KPOBOTEHI.

PesynbraTti BH3HAUEHHS T€MOCTAaTHMYHOI aKTHMBHOCTI
KOMITO3UIIA aJbTiHATY 3 PI3HUMH KUTBKOCTSMHU KaJIbIIIIO

DJIIOKOHATY MOPIBHSHO 3 MOKAa3HUKAaMH IIPU 3aCTOCYBaHHI
Celox HaBeneHo B maonuyi 4.

Ha mozeni aprepianbHOi KpoBOTEdi 31 CTETHOBOI apTepil
LIypiB OLIHWIN €(DEKTUBHICTh ONTHUMAILHUX KOMIIO3HUIIIM,
10 BU3HAYMJIM, IPYHTYIOUHMCh Ha pe3yJbTarax IMoMepenHix
JOCITiPKEHb, IOPIiBHSIHO 3 BIIOMUME TeMOCTAaTHKaMH — TIPe-
naparamu Celox (Medtrade Products Ltd, Benuka bpuranis)
i Peyn® (TOB «IOpis-Dapm», Ykpaina).

Jiist mocuyieHHs KIIiHIYHOT IIIHHOCTI MIpenapary, BpaxoBy-
104U OCOOJIMBOCTI JIIKYBaHHS TPAaBM, 10 CYTIPOBO/KYIOTHCS
KPOBOTEYEIO, JOLUIBHUM BBXKAIU JIOJATKOBE BBEICHHS
010JI0TYHO aKTUBHUX PEUOBHUH, SIKI XapaKTePH3YIOTHCS aH-
THCETITUYHOIO, PEMapaTUBHOIO Ta PAHO3arOFOBATHHOIO JTIsSIMH,
JI0 CKJIa/1y €KCIIEPUMEHTAJIbHUX KOMITO3UIIIH.

MipamicTHH Ma€e CHHEpTiUHY JIif0 Ha aHTHOI0THKY i 1HIII
AHTHMIKpOOHI 3aCO0M, 3HIKYIOUH CTiHKICTh OakTepii i
rpu6iB 10 HUX. 3aCi0 CTUMYIIIOE MiCLIEBI IMYHHI peakiii B
OCepeKy LIUIIXOM ITOCHICHHS NONTMHAIBHOT Ta epeTpaB-
JFOBAJILHOT aKTMBHOCTI (haronutiB. MipaMiCTHH TIOCHITIOE
pereHepaTopHi NpOIECH Ta perapaTuBHy aKTUBHICTD Y PaHi,
Mae BUpaXeHY MPOTH3AMAIBHY Hif0, a TAKOK aKTHBI3y€ TIPO-
necu (GhioprHOII3y B ocepenKy 3ananeHss [ 18].
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Tabnuusa 4. Bnnve 0gHOPa3oBoro 3acTocyBaHHs MICLIEBMX FeMOCTaTUKIB Ha MOKa3HUKM KPOBOTEMI 3 pidaHoi paHu neviHku (n=7), M+ m

o3nNT1BHWIA KOHTPOMb 153,71 £ 15,53 0,32+0,10
AnbriHaTt + kanbujto rntokoHaT 3 %, 170 mr/kr 60,14 £ 6,35 0,36 £0,15
AnbriHaT + kanbLito rmokoHat 5 %, 170 mr/kr 51,57 + 13,68 0,27 £ 0,23
AnbriHaT + Kanbujto riokoHaT 7 %, 170 mr/kr 49,71 £ 10,39 0,16 £ 0,09*
Celox, 170 mr/kr 64,14 + 13,22 0,28 £0,12

*: BiporigHi BigmMiHHOCTI 3 nokasHukamm rpynu MK, p < 0,05.

Tabnuuga 5. Bnnme 0aHOPa30BOro 3aCToCyBaHHS MICLIEBUX FeMOCTATUKIB Ha NMOKa3HVKV KPOBOTEN 3i CTErHOBOI apTepii B wypis (N =8), M+ m

Mo3nNTUBHWIA KOHTPOMb 138,5+ 13,76 2,45+0,22
AnbriHaT + KanbLjto riokoHaT 7 %, 170 mr/kr 75,50 £ 13,54* 2,22 +0,28
Kanna kaparitan GU 805 + kanbLito rntokoHat 7 %, 170 mr/kr 73,50 + 4,29* 1,81+0,44
Celox, 170 mr/kr 87,00 £ 13,33* 2,44 +0,39
PeByn®, 170 mr/kr 88,38 + 15,64* 1,82 0,30

*: BiporigHi BigMiHHOCTI 3 nokasHukamu rpynu MK, p < 0,05.

CyMminr pigkux 610CTUMYITLOBAHHX CIMPTOBHX EKCTPAKTIB
SUTIBITIO, OarHa 3 epipHUMU OJTISIMH YaliHOTO JIepeBa, JIaBaH-
T, SUTHIII, COCHH, TY1, IABJIi1, KeJpa, MUPTA, CBKAJIINTA Ma€e
BUpaKEHY aHTHOAKTEepialbHy, aHTUMIKOTHYHY, aHTHMIKpOO-
HY, TPOTH3aNajbHy, peTeHEePYyBaJIbHY i paHO3aroloBalIbHY
aKTUBHOCTI. Pe3ynbrary ociiDkeHb HaBeACHO B mabauyi 5.

O6roBopeHHs

[TpuponHi nomicaxapuan XapakTepHu3yIOThCs 30aTHICTIO JI0
BOZIOTIOIVIMHAHHS Ta HAaOyXaHHS, 1 TOMY IXHSI KPOBOCITMHHA
JUist JIOBE/ICHA EKCIIEPHMEHTAJIBHO Ta MOPIBHSHO 3 BiJIOMH-
MU BupoOamu mMeanuHoro npusHadyeHHs: Celox i PeByn®.
Pe4oBHHM 3 reMOCTATUYHOIO aKTHBHICTIO aJbliHAT, Kara
kaparinan GU 805 i npenapar nopisasiHHs Celox 10CTOBIpHO
3MEHIIYIOTh TPHBAIICTH KPOBOTEUI MO0 MOKa3HUKA TPYITH
IIK na 38 %, 53 % 1 57 % BiamoBigHO.

J1o1s1 11 IBUIIIEHHST TeMOCTATHYHOT aKTHBHOCTI CTBOPEHO KOM-
OiHAITiFO CTIOTYK-JTICPIB 13 JI0aBaHHSIM KaJIbIiF0 TIIFOKOHATY B
11031 7 %. BUKOpUCTaHHS Takol KOMOIHAIIii ITOB’13aHO 3 YYacTIO
1OHIB KaJIBIIIIO B YCIX €Tanax 3ropTaHHs KPOBi, 11O ITi/IBUIILYE
TeMOCTAaTUYHUH e(heKT KOMOIHAaIiT 3arajoM.

3riIHO 3 pe3ynbTaTaMu, L0 O/ep)Kalld, PEUOBUHU 3
TeMOCTAaTHYHOI0 aKTHUBHICTIO ajlbriHaT, Karmna KapariHaH
GU 805 y komruieKci 3 Kanbliito NIFOKOHATOM, MipaMiCTHHOM
1 cymimmiro (piTOKOMIIOHEHTIB, a TAKOX Ipenapary Mopis-
nsaHs Celox 1 PeByn® BiporiJqHO 3MEHIIYIOTH TPHUBAJIICTh
KpoBoTeui 110710 nokasuuka rpynu [1K Ha 46 %, 47 %, 37 %
136 % BiAMOBIHO.

BucHoBku

1. Po3poGiteHO onTiMAaIThHUH CKJTA]T KOHTAKTHOTO TEMOCTa-
THYHOTO 33c00y — 0araTOKOMIIOHEHTHOTO MOPOIIKY Ha
OCHOBI KOMITO3MIIii TIPHPOIHIX CaXapHu/iB, KOMIUICKCY aH-
TUCETITHYHUX 1 PAHO3aTOFOBAEHIX PEYOBUH ITPUPOIHOTO Ta

CHHTETHYHOTO MTOXOJDKEHHSI 1111 yMOBHOIO Ha3Boto Plantor,
1110 3a0e31edye ONTUMalTbHI KOHCHCTEHTHI, OlodapMarieBTHy-
Hi Ta apMaKOTEXHOJIOTI4HI BIaCTHBOCTI.

2. BusasieHo, 1110 701aBaHHs A0 CKITaTy KOMITO3HIIHHOTO
3aco0y 7 % crpusie ONTUMAILHOMY 301IbIICHHIO PIBHS
reMOCTaTHYHOI akTUBHOCTI. Lle moB’s3aHo 3 ydacTio iOHIB
KaJbIII0 B yCIX eTarax 3ropTaHHs KPOBi.

3. Ha xpoBOCTIMHHIH MOJIEN TOKa3aHO: 3aIIPOTIOHOBAHUI
cKiaz hapMakoTepareBTHYHOTO 3ac00y TOCTOBIPHO 3MEH-
LIy€ TPUBAIICTh KpoBoTeui Ha 47 % Ta CyMapHO MiJABUIIYE
IIBUJKICTh HacTaHHs remMocrtasy. Lle cBimqunTh mpo ioro
BHUIITY e(heKTUBHICT, HIXK Y pa3i 3acTOCyBaHHS pehepeHTHIX
reMOCTaTHKIB MicLEeBOI Ail.

[lepcnexTHBH MOJANBIINX J0CTIKEHb MOJIATAIOTh y IIPO-
IOBKEHHI JOKJIIHIYHAX TOCHIIKEHb HOBOIO MICIIEBOIO
TeMOCTaTHYHOTO 3aco0y i/ YMOBHOIO Ha3BorO Plantor.

®diHaHcyBaHHA

Pobora BuKoHaHa B pamkax AOroBOPY Mpo CriBnpaLto Mix
3anopisbkvM AepkaBHUM MeaVKo-(hapMaLeBTUHHAM YHIBEPCUTETOM i
TOB «EBponeicbkuii MEQUYHWIA YHIBEPCUTETY.

KoHdpnikT iHTepeciB: BigcyTHIN.
Conflicts of interest: authors have no conflict of interest to declare.

BigomocTi npo aBTOpIB:

maguwes B. B., a-p dhapm. Hayk, 3aB. kadh. TexHonorii nikiB, 3anopi3bkuii
[epXaBHUI Meauko-hapMaLeBTUYHWIA YHIBepcuTeT, YkpaiHa.

ORCID ID: 0000-0001-5935-4856

Coxkonoscbkuii C. 1., kaHa. Meq. HayK, AOLIEHT, MPOPEKTOP 3 MbKHAPOZHMX
3aB'A3kiB TOB «EBponenicokuin MeanyiHniA yHiBepeuteT, M. [IHINpo, Ykpaia.
ORCID ID: 0000-0003-1491-5159

Cobko . B., kaHg. mef. HayK, MOMKOBHWK MEAUYHOI CryK6u, AOLEHT

Kad. BiricbkoBOI Xipyprii, YkpaiHCcbka BiliCbkoBO-MeanyHa akagemisi,

M. Knig, YkpaiHa.

ORCID ID: 0009-0003-9177-0237

ISSN 2306-8094

AKTyarnbHi nuTaHHs (hapMaLeBTUYHOT | MeANYHOT Hayki Ta npakTuki. 2023. T. 16, Ne2(42) 145


https://orcid.org/0000-0001-5935-4856
https://orcid.org/0000-0003-1491-5159
https://orcid.org/0009-0003-9177-0237

Original research

Yric KnetHiekc, goktop MBA, uneH npaeniHHs LieHTpy KOMNETEHTHUX
TEXHOMOTiN Ta po3yMHUX Matepianis, J1aTBilicbka acouiallis AOBroniTTs,
m. Opmana.

ORCID ID: 0000-0002-5300-0974

Ayaptoc ByTkagivyc, MD, mogepaTop NpoexTiB 3 BiiCbKOBOI MEAVLIMHY,
'O «MixHapogHwit iHdbopmauiHmii Hobeniscbkuin LieHTp. OdiliiiHe
npencTaBHMLTBO B YkpaiHi», M. [IHiNpo.

ORCID ID: 0009-0007-3243-7951

Information about authors:

Hladyshev V. V., PhD, DSc, Professor, Head of the Department of
Medicinal Preparations Technology, Zaporizhzhia State Medical and
Pharmaceutical University, Ukraine.

Sokolovskyi S. I., MD, PhD, Associate Professor, Vice-Rector for
International Relations, Limited Liability Company “European Medical
University”, Dnipro, Ukraine.

Sobko I. V., MD, PhD, Colonel of the Medical Service, Associate Professor
of the Department of Military Surgery, Military medical academy of
Ukraine, Kyiv.

Ugis Kletsnis, Doctor of MBA, Member of the Board of the Smart Materials
and Technologies Competence Center, Latvian Longevity Association,
Jurmala.

Audrius Butkevichius, MD, Moderator of Projects on Military Medicine,
International Nobel Information Centre, Official Representation in Ukraine,
Dnipro.

References

(1

(2]

(8]

[4]

(5]

(6]

(7]

8]

9]

[10]

Malik, A., Rehman, F. U., Shah, K. U.,Naz, S. S., & Qaisar, S. (2021).
Hemostatic strategies for uncontrolled bleeding: A comprehensive
update. Journal of biomedical materials research. Part B, Applied
biomaterials, 109(10), 1465-1477. https://doi.org/10.1002/jom.b.34806
Schauer, S. G., Naylor, J. F., Oliver, J. J., Maddry, J. K., & April, M. D.
(2019). An analysis of casualties presenting to military emergen-
cy departments in Iraq and Afghanistan. The American journal
of emergency medicine, 37(1), 94-99. https://doi.org/10.1016/j.
ajem.2018.04.068

Rass, V., & Helbok, R. (2021). How to diagnose delayed cerebral
ischaemia and symptomatic vasospasm and prevent cerebral
infarction in patients with subarachnoid haemorrhage. Current
opinion in critical care, 27(2), 103-114. https://doi.org/10.1097/
MCC.0000000000000798

Teixeira, P. G. R., Brown, C. V. R, Emigh, B., Long, M., Foreman, M.,
Eastridge, B., Gale, S., Truitt, M. S., Dissanaike, S., Duane, T,,
Holcomb, J., Eastman, A., Regner, J., & Texas Tourniquet Study
Group (2018). Civilian Prehospital Tourniquet Use Is Associated with
Improved Survival in Patients with Peripheral Vascular Injury. Journal
of the American College of Surgeons, 226(5), 769-776.e1. https://doi.
0rg/10.1016/j.jamcollsurg.2018.01.047

Palmer, L. (2022). Hemorrhage control-Proper application of direct
pressure, pressure dressings, and tourniquets for controlling acute
life-threatening hemorrhage. Journal of veterinary emergency and
critical care, 32(S1), 32-47. https://doi.org/10.1111/vec.13116

Sung, Y.K., Lee, D.R., & Chung, D. J. (2021). Advances in the devel-
opment of hemostatic biomaterials for medical application. Biomateri-
als research, 25(1), 37. https://doi.org/10.1186/s40824-021-00239-1
Lee, C., Rasmussen, T. E., Pape, H. -C., Gary, J. L., Stannard, J. P,
& Haller, J. M. (2021). The polytrauma patient: Current concepts
and evolving care. OTA International: The Open Access Journal
of Orthopaedic Trauma, 4(2S), €108. https://doi.org/10.1097/
0i9.0000000000000108

Wang, X. X., Liu, Q., Sui, J. X., Ramakrishna, S., Yu, M., Zhovu, Y.,
Jiang, X. Y., & Long, Y. Z. (2019). Recent Advances in Hemostasis
at the Nanoscale. Advanced healthcare materials, 8(23), e1900823.
https://doi.org/10.1002/adhm.201900823

Thompson, P., & Strandenes, G. (2019). The History of Fluid Resus-
citation for Bleeding. In Damage Control Resuscitation: Identification
and Treatment of Life-Threatening Hemorrhage (pp. 3-29). Springer
International Publishing. https://doi.org/10.1007/978-3-030-20820-2_1
Mazuchowski, E. L., Kotwal, R. S., Janak, J. C., Howard, J. T,,
Harcke, H. T., Montgomery, H. R., Butler, F. K., Holcomb, J. B.,
Eastridge, B. J., Gurney, J. M., & Shackelford, S. A. (2020). Mortality
review of US Special Operations Command battle-injured fatalities.
The journal of trauma and acute care surgery, 88(5), 686-695. https://
doi.org/10.1097/TA.0000000000002610

M

(2]

(3]

[14]

[19]

[16]

(7]

(18]

Kotwal, R. S., Scott, L. L. F., Janak, J. C., Tarpey, B. W., Howard, J. T.,
Mazuchowski, E. L., Butler, F. K., Shackelford, S. A., Gurney, J. M., &
Stockinger, Z. T. (2018). The effect of prehospital transport time, injury
severity, and blood transfusion on survival of US military casualties in
Iraq. The journal of trauma and acute care surgery, 85(1S Suppl 2),
S112-S121. https://doi.org/10.1097/TA.0000000000001798
Howard, J. T., Kotwal, R. S., Stern, C. A,, Janak, J. C., Mazuchows-
ki, E. L., Butler, F. K., Stockinger, Z. T., Holcomb, B. R., Bono, R. C., &
Smith, D. J. (2019). Use of Combat Casualty Care Data to Assess the
US Military Trauma System During the Afghanistan and Iraq Conflicts,
2001-2017. JAMA surgery, 154(7), 600-608. https://doi.org/10.1001/
jamasurg.2019.0151

Huang, L., Liu, G. L., Kaye, A. D., & Liu, H. (2020). Advances in
Topical Hemostatic Agent Therapies: A Comprehensive Update.
Advances in therapy, 37(10), 4132-4148. https://doi.org/10.1007/
$12325-020-01467-y

Hu, Z., Zhang, D. Y., Lu, S. T, Li, P. W,, & Li, S. D. (2018). Chi-
tosan-Based Composite Materials for Prospective Hemostatic Applica-
tions. Marine drugs, 16(8), 273. https://doi.org/10.3390/md 16080273
Li, X. F., Lu, P, Jia, H. R., Li, G., Zhu, B., Wang, X., & Wu, F. G. (2023).
Emerging materials for hemostasis. Coordination Chemistry Reviews,
475, 214823. https://doi.org/10.1016/j.ccr.2022.214823
Hatamabadi, H. R., Asayesh Zarchi, F., Kariman, H., Arhami Dolata-
badi, A., Tabatabaey, A., & Amini, A. (2015). Celox-coated gauze for
the treatment of civilian penetrating trauma: a randomized clinical
trial. Trauma monthly, 20(1), €23862. https://doi.org/10.5812/trau-
mamon.23862

Grubnik, I. M., Nikolaychuk, N. O., & Gladukh, Ye. V. (2010). Vplyv
tekhnolohichnykh parametriv na reolohichni vlastyvosti vodnykh
rozchyniv hidrokoloidiv [The influence of technological parameters
on rheological properties of water solutions of hydrocolloids]. Visnyk
farmatsii, (4), 30-32. [in Ukrainian].

Osmanov, A., Farooq, Z., Richardson, M. D., & Denning, D. W. (2020).
The antiseptic Miramistin: a review of its comparative in vitro and
clinical activity. FEMS microbiology reviews, 44(4), 399-417. https://
doi.org/10.1093/femsre/fuaa012

146

Current issues in pharmacy and medicine: science and practice. Volume 16. No. 2, May — August 2023

ISSN 2306-8094


https://orcid.org/0000-0002-5300-0974
https://orcid.org/0009-0007-3243-7951
https://doi.org/10.1002/jbm.b.34806
https://doi.org/10.1016/j.ajem.2018.04.068
https://doi.org/10.1016/j.ajem.2018.04.068
https://doi.org/10.1097/MCC.0000000000000798
https://doi.org/10.1097/MCC.0000000000000798
https://doi.org/10.1016/j.jamcollsurg.2018.01.047
https://doi.org/10.1016/j.jamcollsurg.2018.01.047
https://doi.org/10.1111/vec.13116
https://doi.org/10.1186/s40824-021-00239-1
https://doi.org/10.1097/oi9.0000000000000108
https://doi.org/10.1097/oi9.0000000000000108
https://doi.org/10.1002/adhm.201900823
https://doi.org/10.1007/978-3-030-20820-2_1
https://doi.org/10.1097/TA.0000000000002610
https://doi.org/10.1097/TA.0000000000002610
https://doi.org/10.1097/TA.0000000000001798
https://doi.org/10.1001/jamasurg.2019.0151
https://doi.org/10.1001/jamasurg.2019.0151
https://doi.org/10.1007/s12325-020-01467-y
https://doi.org/10.1007/s12325-020-01467-y
https://doi.org/10.3390/md16080273
https://doi.org/10.1016/j.ccr.2022.214823
https://doi.org/10.5812/traumamon.23862
https://doi.org/10.5812/traumamon.23862
https://doi.org/10.1093/femsre/fuaa012
https://doi.org/10.1093/femsre/fuaa012

. . . “”l ..
OpuriHanbHi BocnimkeHHs Original research

CuHTe3, monekynspHuu aokiHr ta ADME aHani3 pagy noxigHux
4-amiHo-3,5-aumeTunn-1,2,4-tpiasony

J1. . KyuepeHko@ACEF T, C. BputaHoBa®@BCPE A C. Mouyna®*E

3anopisbkuil AepxaBHUN MeayKo-apMaLeBTUYHUIA yHIBepcuTeT, YkpaiHa

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

leTepoumkniyHa cuctema 1,2,4-tpiasony Aae 3mMory yCnillHO CTBOPHOBATY NepPCneKTUBHI GionoriyHo akTuBHI cnonyku. CTBOPEHHS Ha i
OCHOBIi psZly NOXiAHWX 4-amiHo-3,5-anmeTun-1,2,4-Tpiazony Aae 3MOry po3LWwMpUTX CIEKTP NOTEHLAHMX GIONOrYHO aKTUBHMX CMOMYK.

Meta po60oTu — cuHTe3 Ta in Silico 0brpyHTyBaHHSA NEPCNEKTUBHOCTI NOLLYKY BioNOoriYHO aKTUBHUX CNONYK cepep NoxigHux 4-amiHo-3,5-aun-
metun-1,2,4-Tpiasony.

Matepianu Ta metoau. lig yac poboTu BUKOpPUCTANW CyvacHi MeToau CUHTE3y CMomyk OpraHiyHoi NpupoaM 3 HacTYMHUM nig-
TBEPAXEHHAM iHAMBIAYaNbHOCTI Ta CTPYKTYPWU CUHTE30BaHUX CMOMYK 3@ AOMOMOro (is3nKo-XiMiYHUX NapaMeTpiB i cnekTpanbHuX
metogiB ('H AMP-, 1Y-cnekTpockonisi, eneMeHTHWiA aHania, XxpomaTto-mac-cnekTpomeTpist). MogibHICTb CMHTE30BaHMX CMONyK A0
3aranbHWX BNacTMBOCTEN MiKapCbkux 3acobiB BU3HA4anu 3a [OMNOMOrOK OHMalH-iHCTpymeHTa SwissADME. IMoBipHicTb BRmBY
Ha pag PepMEeHTHMX cucTeM (LMKMOOKCMreHasa-2, naHoctepon 14a-gemetunasa, aHannacTMyHoi nimgomm kiHasa) ouiHioBanu,
BMKOPUCTOBYIOYMN MONEKYNAPHUIA JOKIHT.

PesyniraTtu. Ogepxanu cepito HoBUX NOXiaHNX 4-amiHo-3,5-anmeTnn-1,2,4-Tpiaony, Ans SKMX ONTUMI30BaHO YMOBY CUHTE3Y Ta JOBEAEHO
6ynosy. BctaHOBWMM BUCOKY iIMOBIPHICTb BNNMBY Ha NaHocTepon 14a-aemeTnnaay, Lo NiAKPecnioe akTyarnbHiCTb HACTYNMHOTO AOCNIMKEHHS
CUHTE30BaHOrO psily CMonyK Ha NPOTUrPUOKOBY aKTUBHICTb. BU3HAUMMM TakoX MOXIMBICTb BMMBY Ha aKTUBHICTb LIMKIIOOKCUTeHa3m-2
Ta aHannactuyHoi nimomu KiHasy. BTiM, iMOBIpHICTb BUSIBNEHHS BiANOBIAHOT @aKTUBHOCTI, 30Kpema npoTu3ananbHoi Ta NPOTMPaKoBoi, €
He3HayHo. Pi3nyHi NOKa3sHVKK, NapameTpu hapMaKkoKiHETUKM Ta NiKonogibHOCTI MaloTb 3HAYEHHS, L0 CBiAYaThb NPO NEPCMNEKTUBHICTb
CTBOPEHHS Bi0NOriYHO aKTUBHMX CYOCTaHLIN Ha OCHOBI CMHTE30BaHOrO pPsAY CMOMyK.

BucHoBku. CuHtesosaHo psg 4-((R-igeH)amiHo)-3,5-aumeTnn-1,2,4-Tpia3onis, A4ns SKMX BCTAHOBWIMN 3arasbHi isnko-XiMiYHi KOHCTaHTH;
in silico meTogamu BU3HaYMNM 3aranbHUN piBeHb NEPCNEKTUBHOCTI LWOAO CTBOPEHHS Ha iXHill OCHOBI iHHOBALMHUX BiONOrYHO aKTUBHUX
cybeTaHuii.

Kniovogi cnosa: 1,2,4-Tpiazon, cuHTE3, MOneKynspHui gokiHr, ADME-aHanis.

AKTyanbHi NnMTaHHA hapMaLeBTMYHOI | MeguyYHoi Hayku Ta npakTuku. 2023. T. 16, Ne 2(42). C. 147-153

Synthesis, molecular docking, and ADME analysis of a series of 4-amino-3,5-dimethyl-1,2,4-triazole derivatives
L. I. Kucherenko, T. S. Brytanova, A. S. Hotsulia

The heterocyclic system of 1,2,4-triazole enables the successful creation of promising biologically active compounds. By creating a range
of derivatives based on 4-amino-3,5-dimethyl-1,2,4-triazole, the spectrum of potential biologically active compounds can be expanded.

The aim of the work was the synthesis and in silico justification of the prospects for the search for biologically active compounds among
4-amino-3,5-dimethyl-1,2,4-triazole derivatives.

Materials and methods. The work uses modern methods for synthesizing organic compounds, followed by confirmation of their individu-
ality and structure through the analysis of physical-chemical parameters and spectroscopic techniques such as 'H NMR, IR spectroscopy,
elemental analysis, and chromatography-mass spectrometry. To assess the similarity of the synthesized compounds to medicinal products,
the SwissADME online tool was employed. The probability of impact on a number of enzyme systems (cyclooxygenase-2, lanosterol
14a-demethylase, anaplastic lymphoma kinase) was estimated using molecular docking.

Results. A series of newly synthesized derivatives of 4-amino-3,5-dimethyl-1,2,4-triazole was obtained, and the synthesis conditions were
optimized and their structures were confirmed. It was determined that there is a high probability of influencing lanosterol 14a-demethylase,
highlighting the significance of further research on the antifungal activity of the synthesized compounds. Additionally, the potential influence
on the activity of cyclooxygenase-2 and anaplastic lymphoma kinase was discovered. However, the probability of exhibiting the correspond-
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ing activities, namely anti-inflammatory and anti-cancer, is low. Physical indicators, parameters of pharmacokinetics, and drug-likeness
are important, which determines the prospects of creating biologically active substances based on the synthesized series of compounds.

Conclusions. Aseries of 4-((R-iden)amino)-3,5-dimethyl-1,2,4-triazoles were synthesized, and their general physical-chemical properties
were determined. The overall potential for creating innovative biological products based on these compounds was assessed using in silico

methods for predicting the activity of substances.

Key words: 1,2,4-triazole, synthesis, molecular docking, ADME analysis.
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CyuacHuii hapmanieBTHUHAI pUHOK YKpaiHH Ta IHIIHUX KpaiH
CBITY 3 KOXKHHM POKOM 3HAYHO po3mmproetsest [1]. Jocoi-
JDKCHHS B Tary3i (hapMartii Ta MEIUITMHE TOKa3aJIH: JIiKapChKi
3aco0u, o MicTATh s7po 1,2,4-Tpia3oiy, XapaKTepH3yIOThCS
JIOBOJII IIMPOKUM CIIEKTPOM 010JI0Ti4HOT akTHBHOCTI [2].

Hanpsimu cy4yacHoi HaykoBOT poOOTH, 1110 TTOB’ sI3aHi 3 3aJ1y-
YEHHSIM Ha3BaHOTO CHHTOHY JI0 CTPYKTYPH HOBHX IEpCIEK-
THBHHX CIHOJIYK, € aKTyaJIbHIMH JUIS 0ararb0X HayKOBHX TPYII.
pomy cnpusie Garara icTopist B cdepi CTBOPEHHS TPia3omo-
BMICHHX JIiKapchkux 3aco0iB [3]. Tak, y Y4MHHHUX IPOTOKOJIAX
JIKYBaHHSI HaBE/IEHO YMCICHHI IPOTHIPUOKOBI JIIKAPChKi
3aco0M, QHKCIOJITUKH, TeI1aTo-, HeHpO- Ta KapAiONPOTEKTOPH,
MIPOTHPAKOBI, MPOTHUMITPEHO3HI Ta iHII 3aco0w; mIe OibIre
MOAIOHNX CHONYK mepe0yBae Ha Pi3HUX CTalisX KIHITHHAX
nocinikeHb. e marBepmkye iCTOTHHI MOTEHIAT HA3BAHOT
TeTePOLMKIIIYHOT CHCTEMH Ta 11 BaXKITMBICTB 1111 4aC CTBOPEHHS
Cy4acHOTo JIiKapchKoro 3acoly [4].

Kpim BE3HAIEHHS pOJTi CaMOT0 TeTEPOIMKITITHOTO (pparMeHTa
B CTPYKTYpi 010T0TTIHO aKTUBHO] CIIONTYKH, HEOOX1THO aKIIEHTY-
BaTH Ha 3HaYeHHI (hapMaKo(OPHUX IPYII Ta IHIIUX 3aMICHHUKIB,
o Oe3rnocepesHbo OB’ s3aHi 3 cucreMoro 1,2,4-tpiazony i
MOXYTb [IEBHUM YHHOM 3MiHIOBATH aKTUBHICTh TPia30JI0BMic-
HOI CTPYKTYpH. 3ayBa)kKUMO TAKOX, III0 CHMETPHYHE BBEJICHHS
AIKUTBHUX TPYI Y TPia3oJibHE KiJbIe Mae BaXIMBUK BIUTUB
Ha KoH(OpMalliiiHy cTaOuIbHICTh psiay noxinHux 1,2,4-Tpia-
3011y, 30epiratouu MpH [bOMY MIMPOKUH CIIEKTP OIONOTIYHUX
BJIACTUBOCTEH IITLOBUX TIPOMYKTIB XIMIYHOTO MEPETBOPECHHS
[5]. Unmaro yBaru cepe/; BeIMKOi KITBKOCTI aKTyalbHIX TPaHC-
(bopmartii TOXiTHHUX IHOTO a3areTePOIUKITY TIPUIIISIOTH HAsIB-
HOCTI aMIHOTPYIIH SIK 3aMICHUKY 3 IMPOKMMH CHHTETHYHUMH
Ta (hapMaKoIOTTYHIMH MOXKJIUBOCTSIMH [6)].

Otxe, pOpMyBaHHS aNTOPUTMY JOCITI/KEHB, IO TT0B’ 32~
HUH 13 KOHCTPYIOBaHHSM aJIKiJI- Ta aMiHOTOXiqHuX 1,2,4-Tpi-
a30Iy, Ta BTUICHHSA HOTO Ha MPAaKTHIi, Oe33amepedHo, Mae
BHCOKY aKTyaJIbHICTh 1 BA)KITMBE NIPAKTUYHE 3HAYCHHS [8].

MeTa po6otu

Cunres Ta in silico OOTpyHTYBaHHS MEPCIIEKTHBHOCTI TO-
IIyKy 0i0JOTIYHO aKTUBHUX CIONYK cepes] MOXiTHUX 4-ami-
HO-3,5-numerui-1,2,4-tpiasony.

Marepianu i MeTogu gocnimpkeHHA

Peamizanis mocraBieHoi MeTH mependadana hopMyBaHHS
CTPYKTYPH LJTBOBOTO PSIY CHOJYK 32 ZOMOMOTOK0 CYYaCHHX
METO/IiB OPraHi4HOTO CHHTE3Y.

JUi1s miATBEPIUKEHHS CTPYKTYPH BCIX CHHTE30BaHHX CIIOIYK
BUKOPHUCTAJIM Cy4acHi (pi3MKO-XiMi4HI METOJM aHAI3Y.

Temnepatypy IUIaBICHHS BU3HAYAIM y BIIKPUTHX Karli-
aspax, 3acrocoBytoun Stanford Research Systems Melting
Point Apparatus 100 (SRS, USA). Anarti3 BiicOTKOBOTO BMICTY
enemenTiB (C, H, N) 3xiificHrm 3a 10TIOMOTOI0 aHasi3aTtopa
Elementar vario EL cube (Elementar Analysensysteme,
Germany). [HppauepBOHA CIEKTPOCKOMIs (CIIEKTPATbHUI
miamazon 4000400 cm™') pearizoBaHa 3a JJOMOMOTOIO CIIEK-
tpomerpa Bruker ALPHA FT-IR 3 BuKopuCTaHHSIM MOy
ALPHA-T (Bruker optics, Germany). Cnexrpu 'H-SIMP
3amMcaHo Ha crnekrpomerpi Varian-Mercury 400 i3 3acTocy-
BAHHAM TETPAMETUIICUIAHY 5K BHYTPIIHBOTO CTAHIAPTY B
poszamni JIMCO-d,.

[HAMBiTyaNbHICTE CHHTE30BaHHUX CIIOJNYK, & TAKOXK IXHIO
CTPYKTYpY HiJATBEP/PKEHO 3 BUKOPUCTAHHIM Xpomarorpada
Agilent 1260 Infinity HPLC 3i cnexrpomerpom Agilent 6120
(meron ioHi3anii — enexrpocnpeit (ESI)).

CHHTETHYHHMIT eTar poOOTH BUKOHAIIH, 3aCTOCYBABIIH pe-
akTuBH KommaHiid Sigma-Aldrich (Miccypi, CIIIA), Merck
(dapmmrant, Himequnna) Ta Enamine (KuiB, Ykpaina).

Moaexynspunii 1okinr. [Jyiss BU3HaYEHHS NEPCHEKTHB
IOCIIKEHD i1 Vitro Ta in vivo 3MIACHWIN JOKIHTOBI JOCIII-
JDKeHHS. SIK MOTeHIiiHI MilleHi Ui DOCHiIKeHb 00pann
(parMeHTH HUKIOOKCHTCHA3H-2 Y KOMIUIEKCI 3 IIEJICKOKCH-
OomM, naHoctepon 14a-auMeTHiIa3u B KOMIUIEKCI 3 (IIyKo-
HA30JI0M Ta AHAIUTACTHYHOI JIM(OMHU KiHA3M B KOMILICKCI
3 KPH30THHIOOM.

Bubip 6ionorigaux MimeHei 00T pyHTOBAHHHN BiJOMOCTSIMH
(haxoBoi JiTeparypu 00 CTPYKTYPHOT CXOKOCTI Ta MOKJIIH-
BOTO MexaHismy nii [9,10].

Peanizaris in silico mocnimkeHp nependadana BUKOHAHHS
aNropuTMy:

1. pobota 3 siranzom: GopMyBaHHS CTPYKTYPHUX (HOpMyIT
CIIOJIyK 3a JjoroMororo nporpamu MarvinSketch 6.3.0 Ta ix
30epeskeHHs y mol-opmari; miaroroska 3D-cTpykTypH crio-
JTyK — MONIEKYJIsipHe MozietoBaHHs (mporpama Hyper Chem
8 13 BUKOpPHUCTAaHHAM METOIY MOJIEKYIIIpHOI MexaHiku MM+,
HaIiBEMITIPMYHOTO KBAHTOBO-MeXaHiqHOro Merony PM3 i3
MaKCHMAJIBHOIO KiTbKicTIO MKIiB, Polak-Ribiere anropurmy it
30epeskeHHs y popmari *.pdb); meperBoperns *.pdb y *.pdbqt
3a JIONIOMOT0F0 TIporpaMHoro mpoxykty AutoDockTools-1.5.6;

2. poboTa 3 (epMEHTOM: JIKBiJaIlisl MOJEKYN BOIU Ta
Jiranay 3 ¢aiily 3 BUKOPUCTaHHSIM MPOIPaMHOIO MakeTy
Discovery Studio 4.0, 30epexenns ¢pepmenty B *.pdb;
koHBepTyBaHHA (pepmenTy 3 *.pdb y *.pdbqt 3a momomororo
AutoDockTools-1.5.6;

3. MOJIEKYJISIpHHHM JIOKIHI: BUKOPUCTAHHs NporpaMu Vina,
CTBOPEHHS Bi3yaJIbHUX 00 €KTIB 3a JOIIOMOTOI0 IIPOTPaMHOT0
incTpymenty Discovery Studio 4.0.
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Puc. 1. Cxema cuHTe3y noxigHux 4-((R-iner)amino)-3,5-aumertnn-1,2,4-tpiasony.

ADME anaais. []y1s1 po3paxyHKy OCHOBHHX ITapaMeTpiB dap-
MaKOKIHETHKH BHKOpHCTaNH rpadidamii inTepdeiic BedcailTy
SwissADME [11,12]. locTymHi IeCKPUIITOPH Ta MOTEKYIIAPHI
HapaMeTpH PO3paxyBaIH BiIOBIIHO JI0 po3’iICHEHb, 110 HaBe-
neHi y crarti. Cepe ToJIoBHUX JIECKPHUITTOPIB 1 MapaMeTpiB, 110
BH3HaYEHO, — MoKa3HUK jinodiisHocTi (Log P), utomma nossip-
HUX TOBepXoHb Mostekyst (TSPA), hpakiiist sp® riOpraHiX aTomiB
KapOoHny, KibKicTh 00EpTOBHX 3B’S3KIB, MOJISIpHA pedpaKLis.
Bonu 0e3mocepeiHbO OB’ s13aHi 3 HAWBAKIUBIIIAMHA BIACTH-
BOCTSIMH MOJIEKYJT: PO3MipoM, Jino(uIbHICTIO, KoH(OopMartiii-
HOIO PYXJIMBICTIO, 3IATHICTIO 10 YTBOPEHHS BOHEBHX 3B’ SA3KIB.

Kpim Toro, Bm3nauenus TSPA nmae 3Mory criporaosyBatu
ancopOIIiro, 610MOCTYIHICTE | TPOHUKHICTh Yepe3 reMaro-
eHnedarigauii 6ap’ep. s ekcrpec-oniHBaHHS JIIKOIOII0-
HOCTI 3aCTOCYBAJIH METIOCTKOBI JliarpaMy, II0 Jal0Th 3MOTY
BpPaxoBYyBaTH ITApaMETPH JIMO(LIBLHOCTI, pO3MIpY, MOJISIPHOCTI,
PO3YMHHOCTI, THYYKOCTI.

Pe3ynkratn

SIK BUXIJHY PEUYOBHHY BHKOPUCTANM 4-aMiHO-3,5-mumMe-
THi-1,2,4-rpiazon (1a), SKuii CHHTE30BaHO LIUISIXOM B3a€MOJIIT
3 aleTOHITPUIY Ta TiJPATOBAHOTO TiJpa3MHy B METAHOJI 3a
METO/IMKOIO, TI[0 HaBe/ICHA B HAayKOBiii miteparypi [7] (puc. I).
Cunre3 noxigHux 4-amino-3,5-quMerna-N-0eH3HIiIeH-
1,2,4-tpiazoay (1-7). 1o pozunny 0,01 monb 4-amino-3,5-1u-
Metmi-1,2,4-Tpiazony (la) B 30 M3 KOHIIEHTPOBAaHOI
KHUCIOTH eTaHoBoi fofasay 0,01 MoIb BiIOBITHOTO aberi-
Iy (Oen3aberin, 4-0poMOeH3aIbIeri T, 2-OKCHOCH3ATBICT],
4-metokcnOeH3aberiy, 4-HiTpodeH3anpaeriy, S-o0pom-2-
OKCHOCH3aJTBICTI ]I, 4-TUMETHIaMIHOOCH3aIbICTI ).
Peaxuiiiny cymin 3anuiiang 3a KIMHaTHOI TEMIIEpaTypH Ha
12-24 rogunu. YTBOpEHi Ocamu CIONYK Bia(LIBTPOBYBAIH,
MIPOMHBAIH TieTHIOBUM edipoM i BucymryBam (puc. 1).
XimivuHa (yHKITIOHAMI3AIS BUXITHOTO 4-aMiHO-3,5-11-
MeTui-1,2,4-Tpia3ony BimOyBamach OIIAXOM B3a€EMO-
nii 3 moxigHEUMHE OcH3ampaerigy (OeH3ambIeTiaoM,
2-rigpokcubOeH3anbaerizom, 4-06pomMOeH3aNbIeTIIOM, 3-Hi-

TpoOEH3aIbACTIIOM, 2-TiIPOKCU-5-0pOMOCH3IbIET1I0M,
3-MeToKCU-4-TiIPOKCHOCH3aIbICTiIOM, 4-TUMETHIAMI-
HO-OCH3aJIB/JIETIIOM) Y CepeOBHIII KHCIOTH €TaHOBOI 3a
KIMHATHOI TeMITepaTypH poTAToM 12 ToiH 6e3 101aTKOBOTO
3aJTyYeHHS KaTali3aropa.

Oneprkani B Takui crioci6 moxinai 4-((R-imen)amino)-3,5-mu-
Metmit-1,2,4-tpiazoy — 6ii (14, 6, 7) a00 5x0BTi (5) KprcTamiv-
Hi PEYOBUHH, BAYKKOPO3UHMHHI Y BOJ, PO3YMHHI B OPraHiuHUX
PO3YMHHHUKAX.

4-bensunamino-3,5-mumerun-1,2,4-rpiazoa (1). T = 49—
51 °C.'"H NMR, 6 (m.u.): 7.76-7.64 (n, 2H, H-2,6, C H,),
7.35 (1, J = 3.8 Hz, 1H, H-4, C.H,), 7.23 (1, /= 3.8 Hz, 2H,
H-3,5, C H,), 6.35 (r,J = 3.8 Hz, 1H, NH-CH,), 4.37 (1, 2H,
NH-CH,), 2.25 (¢, 6H, 2CH,). O6uncneno (%) nns C, H N :
C—-6598, H-6.04, N — 27.98; 3natineno (%): C — 66.17,
H-6.03, N—28.07. ESI-MS: m/z =203 [M+H]". Kpucrasi-
30BaHO 3 CTAHONY.

2-(((3,5-Aumetun-1,2,4-tpiazoin-4-in)amino)merusn)hpenod (2).
Buxin—90 %. T =219-221 °C.'"HNMR, J (m. u.): 12,36 (c,
2-OH-CH,), 7.23 (nn, J = 8.3 Hz, 1H, H-6, 2-OH-C H), 7.11
(r,J=1.8, 1H, H-4,2-OH-C H,), 6.87 (1, J = 7.8 Hz, 1H, H-5,
2-OH-C.H,),6.72 (un,J=8.2 Hz, 1H,H-3,2-OH-C H,), 6.32(,
J=3.8Hz, 1H,NH-CH,), 4.56 (u1,J/=4.1 Hz, 2H). O6uncreno
(%) mna C, H N,O: C~61.18, H~5.59, N - 25.91; 3naiineno
(%): C—60.93,H-5.59,N—25.81. ESI-MS: m/z=219 [M+H]".
KpucranizoBaHo 3 eTaHony.

1-(4-bpomodenin-N-3,5-1umerni-1,2,4-rpiazon-4-i1)me-
Tanimin (3). Buxin — 51 %. T = 167-169 °C.'H NMR, ¢
(m. w.): 7.45-7.40 (m, 2H, H-3,5, 4-Br-C H,), 7.33-7.27 (m,
2H,H-2,6,4-Br-C H,), 6.35 (1,J=3.8 Hz, IH,NH-CH,), 4.41
(m, 2H, NH-CH,), 2.27 (c, 6H, 2CH,). O6uucneno (%) ans
C,H,BrN,: C-61.18, H - 5.59, N — 25.91; snaiineno (%):
C-60.93, H-5.59, N —25.81. ESI-MS: m/z = 282 [M+H]".
KpucranizoBaHo 3 eTaHOmy.

4-bpomo-2-(((3,5-n1umernii-1,2,4-rpiazon-4-in)imino)meTna)
denon (4). Buxiz — 69 %. T = 138-140 °C. 'H NMR, o
(m. w.): 7.78 (¢, 1H, 2-OH-5-Br-CH,), 7.41-7.36 (m, 1H,
H-6, 2-OH-5-Br-C 4.), 7.12 (nxn, J = 8.0, 2.3 Hz, 1H, H-4,
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2-OH-5-Br-C H,), 6.92 (1, J = 8.0 Hz, 1H, H-3, 2-OH-5-

Br-C H)), 6.32 (;, J=4.2Hz, 1H, NH-CH,), 4.49 (1, J= 4.1
Hz, 2H, NH-CH,), 2.27 (c, 6H, 2CH,). O6uncnero (%) mns
C,H,BrN,O: C-44.77, H~-3.76, N — 18.98; 3naiineno (%):
C—44.66,H—-3.76, N - 19.00. ESI-MS: m/z =298 [M+H]".
KpucranizoBaHo 3 eTaHody.

N-(3,5-numetni-1,2,4-tpiazon-4-in)-1-(4-Hirpodeniiverani-
wmin) (5). Buxin: 54 %. T =226-228 °C.'"HNMR, J (m. u.):
8.20 — 8.14 (v, 2H, H-2,4, 3-NO,-C.H,), 7.59 —7.54 (m, 2H,
H-5,6,3-NO,-CH,), 6.45 (1, J = 3.9 Hz, 1H, NH-CH,), 4.50
(m, 2H, NH-CH,), 2.26 (c, 6H, 2CH,). O6uucneno (%) mns
C,H,N.O,: C-53.87, H-4.52, N — 28.56; snaiineno (%):
C—53.72,H—-4.49, N - 28.66. ESI-MS: m/z = 248 [M+H]".
KpucranizoBaHo 3 eTaHOIy.

5-(((3,5-Aumetni-1,2,4-tpiazon-4-in)iMiHO)MeTHIT)-2-MeTOKCH-
denon (6). Buxin: 77 %. T =222-224 °C. 'HNMR, J (M. 1.):
6.92—6.87 (m, 1H, H-6,3-OCH,-4-OH-C H,), 6.81-6.77 (m, 1H,
H-2,3-OCH,-4-OH-C H,),6.72 (n,J=8.4 Hz, 1H, H-5, 3-OCH,-
4-OH-CH,), 6.64 (c, 1H, 3-OCH,-4-OH-C H,), 6.42 (1,/=4.2
Hz, 1H, NH-CH,), 4.48 (n, J = 4.1 Hz, 2H, NH-CH,), 3.85 (c,
3H, 3-OCH-4-OH-CH,), 2.26 (c, 6H, 2CH,). O64ucneno (%)
ma C ,H N,O,: C-58.53, H~5.73,N—22.75; 3naiineno (%):
C —58.33, H-5.37, N — 22.78. ESI-MS: m/z = 249 [M+H]".
KpucramizoBaHo 3 eTaHoIy.

3-(((3,5-AumeTtuna-1,2,4-rpiazon-4-in)imino)merun)-N,N-
numerTnaaninin (7). Buxin: 68 %. T =104-106 °C. 'HNMR,
d(m.u.):7.22 (nn,J=17.9,0.9 Hz, 2H, H-2,6, 4-(CH,),N-C H),
6.62-6.56 (m, 2H, 2H, H-3,5, 4-(CH,),N-C H,), 6.35 (1,J= 3.8
Hz, 1H,NH-CH,), 4.39 (nn1,/=3.9,0.9 Hz, 2H,NH-CH,), 2.92
(c,4H, 4-(CH,),N-C H,), 2.26 (c, 6H, 2CH,). O6umcrneno (%)
st C,H N C—64.17, H-7.04, N - 28.78; snaiineno (%):
C-64.00,H—-7.00, N —28.88. ESI-MS: m/z =298 [M+H]".
KpucramnizoBaHo 3 eTaHOmy.

DenuTbHII 3aMICHUK 1 HOTO 3aMillleH] CIIPUSIOTH ITOSIBI 04i-
KyBaHUX CUTHAJIB, 110 (DIKCYIOTHCSI B «apOMATHIHIN» 007acTi
criexktpa 'H SAIMP. Hanpuknaz, mpoToHH B 0pmo-TONOKEHH]
(eHITPHOTO 3aMiCHUKA CHONYKH | Pe30HYIOTH SIK ayOseT
B iHTepBani 7,76—7,64 M. 4., IPOTOHU y Mema-TON0KEHH1
CTIPUYMHSIOTH TOSBY TPUIUIETY TIpH 7,23 M. 4., a IPOTOH y
napa-noJIoKeHH1 3yMOBIIOe GOpMyBaHHS TpUILIETY 11pu 7,35
M. 4. A3OMETHIICHOBHH (pparMeHT Ii€i CIOMYKU CIPHINHSIE
nosBy 1pu 6,35 M. u. Tpurery (NH-CH, ) ta my6nery npu 4,37
M. 94 (NH-CH,). V cunbHiH 9acTUHI MarHiTHOTO TI0JIA CIIEKTPa
CIOTYKH 1 3’SBNAETHCS MIECTUTIPOTOHHUIN CHHITIET IpH 2,25
M. 4.; TIe TIATBEPIKYE HASBHICTh Y CTPYKTYPi PEUOBHHH TBOX
METHJIBHUX IPYIL

[NosiBa 3amicHUKIB y (heHITEHOMY (hparMeHTi HO-pi3HOMY
BIUIMBA€E Ha JU(EPCHINAIi0 NPOTOHHUX cUTHAMIB. Tak, B
apoMaruuHiii oomacti ciektpa 'H SIMP crionyku 2 crioctepi-
raJiv yTBOpeHHs ayOnety ayometis pu 7,23 M. 4. Ta 1ipu 6,72
M. 4., TpUIIeTiB — npu 7,11 M. 4. Ta ipu 6,87 M. 4. Curnanu
I ITBEPIDKYIOTh HASIBHICTD Y CTPYKTYPI PEYOBHHHU 2-T1IPOKCH-
(eHITPHOTO 3aMiCHUKA.

CurHasu npoToHiB 4-0poMO(EHIIBHOTO (parMeHTa Crioly-
KM 3 JIETKO BU3HAYAIOTH SIK BOIIPOTOHHI MYJBTUIUICTH: Op-
7MO-TIPOTOHAM HAJICKHUTH XIMIYHUH 3CyB nipu 7,33-7,27 M. 1.,
Mema-TpoToHaM — pu 7,45-7,40 M. 4.

[TpoToH B opmo-1i070kKEHHI 2-TipOKCH-5-0poMpeHiTpHO-
TO 3aMICHHKA CIIONYKH 4 yTBOPIOE MYJBTUIUICT B IHTEpBaJIi
7,41-7,36 M. 4., IPOTOHH B Memd- Ta Napa-TIOIOKEHHSX CIIPH-
YHHSIIOTH MOSIBY CHTHAJIB sIK AyOieTy Ta Jyounery ayOneris,
0 3apeecTpyBanu npu 7,12 M. 4. Ta 6,92 M. u.

[Tepexin 10 3-HiTpoQeHIBHOrO 3aMicHUKa (crionyKa 5)
TIPU3BOUTH JI0 3MIIICHHS CUTHAIB IIPOTOHIB Y CI1alIIIe mose:
(IKCYIOTB JIBa IBOIIPOTOHHI MYJIBTUILIETH IpH 8.20—8.14 M. 1.
ta 7.59-7.54 m. u.

V pasi 3-MeTokcH-4-TiIpoKCU(EHITBHOTO 3aMiCHUKA B
CIIEKTPi criocTepiraiu popMyBaHHS TPHOX IIKiB: JBOX MYJIb-
THIUIeTiB npu 6.92—6.87 M. 4. 1 6.81-6.77 M.4. 3 oHOMNpO-
TOHHOIO IHTCHCHBHICTIO CUTHATy KO>KHHUMH, a TAKOX JyOnery
mpu 6,72 M. 4.

CrexTp Cronyku 7 XapakTepu3yeThesl B apOMaTHUHIH 30Hi
IyOmeT-IyOneTHIM CHTHAJIOM ITPH 7,22 M. 4. | MyTTBTHIIETHIM
CHTHAJIOM TIpH 6,62—6,56 M. 4., 3a MOSBY SIKHX BiIIOBITa€
napa-maMeTANaMiHO(QeHITbHAN 3aMiCHHK.

[Mepmmii etan HOCHIKCHHS MOB’sI3aHUIA 13 BU3HAYCH-
HSM TIPUPOAN B3AEMOMIH OEPXKAHHX JITaHMIB 3 aKTHBHUM
LEHTPOM IUKJIOOKCUTeHa3u-2. Tak, NOKIHT 4-OcH3mIaMi-
HO-3,5-mumeTnn-1,2,4-tpiazony (1) 10 akKTUBHOTO CalTy
LIMKJIOOKCUTeHAa3H-2 JIaB 3MOTY BUSIBUTH TaKi THITH B3a€EMOJIIH:

1. ankin (3a ygactro 3amumkiB ALA A: 528, VAL A: 350
3 METHJIBHUM 3aMICHUKOM 1,2,4-Tpia300BOro (pparMeHra);

2. m-ankin (3a ygactro 3amumkiB ALA A: 528, LEU A: 353
Ta T-XIMIYHOTO 3B 513Ky 1,2,4-Tpia30J0BOro MUKITY);

3. m-6 (3a yuactio 3amumKy VAL A: 524 Ta m-ximigHOTO
3B’s13Ky (DEHLIBHOTO (pparMeHTa);

4. m-amij crekinrona B3aemomis (GLY A: 527 Ta -XiMi4HOTO
3B’s13Ky 1,2,4-Tpia3o0Boro (parmMeHTa).

MiHiMaITbHA €HEpTis KOMILICKCOy TBOPCHHS ITi€1 PEYOBHHU 3
aKTHBHHMM CaiTOM LUKJIOOKCHTeHa3u-2 cranoBuia -7,0 kkai/
MoJTb (TeTIeKoKen0 — - 13,4 KKan/MoIb).

ITosiBa 3a peHITBHUM (PPArMEHTOM CHHTE30BAHUX MOJICKYJI
MOJISIPHUX 3aMiCHHKIB HE MPU3BOAWIIA JIO iICTOTHHUX 3MiH Y
MIPUPOJIi AMIHOKHCIIOTHHX 3QJTUIIKIB KOHTAKTHOTO aKTHBHOTO
LEeHTpy 1poro ¢epmenty. OnHak Jemo TpaHchopMyBaach
TIPUPO/IA B3aEMOIH.

Tax, noxiar 2-(((3,5-numernn-1,2,4-Tpiazon-4-im)amiHo)
MeTui)(heHomy (2) 10 aKTHBHOTO CalTy IUKJIOOKCUTEHA3H-2
JIaB 3MOTY BCTAHOBUTH TaKi TUITU B3a€MOIIM:

1. ankin (3a yuactro 3ammmkiB ALA A: 528, LEU A: 124,
PRO A: 529 3 metunpHUM 3amicHUKOM 1,2,4-Tpia30710BOTO
(bparmenTa);

2. w-ankin (3a yuactio 3anumkiB VAL A: 117 i t-ximigHOrO
3B 13Ky 2-TipokcudeHinpHoro pparmenra, PRO A: 529 ta
T-XIMIYHOTO 3B 513Ky 1,2,4-Tpia30J0BOI0 MUKITY);

3. n-c (3a yuacTro 3anmmmkiB ALA A: 528, ARG A: 121 ta
1,2,4-tpiazonoBoro ¢parmenta, VAL A: 89 i n-ximiuHOrO
3B 513Ky 2-TiIpoKcu(EeHUTBHOTO (pparMeHTa);

4. Kapoon-T'inporen B3aemonis (GLU A: 525 3 ninkepHuM
METHIICHOBUM ()parMEHTOM a30METHIICHOBOI TPYIIH).

MiHiMasTbHa €HEPIist KOMILTICKCOY TBOPEHHS Ii€T PCUOBUHH 3 aK-
THUBHUM CaiTOM IIUKJIOOKCUI€HA3H-2 CTAHOBHIIA -6,4 KKaJI/MOJb.

Jlokinr 4-(4-6pomoben3mnamino)-3,5-mumeri-1,2,4-tpia-
3011y (3) OKa3aB MmofiOHe 70 MOTIePEAHIX JITaH/1iB IIOBOKEH-
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OpueiHaribHi 0oCidxeHHs!

HS B aKTMBHOMY LICHTpI LMKIOOKCHUI€HA3H-2 Ta JIaB 3MOTY
3aikcyBaTH TaKi B3aEMOJi:

1. ankin (3a ygactio 3amumky LEU A: 353, TYR A: 349,
TYR A: 386, VAL A: 350 3 MeTHIIbHUM 3aMiCHUKOM 1,2,4-Tpi-
a30JI0BOTO (hparMeHTa);

2. m-ankin (3a yuactro 3aymumkis ALA A; 528, VAL A: 524 ta
T-XIMI9HOTO 3B’513KYy 4-OpomModeninpHoro hparmenta, LEU A:
353 ta m-ximiyHOTO 3B’s13KY 1,2,4-TpiazonoBoro ¢parMenTa);

3. m-m cTekinT (3a ygactio 3anumky PHE A: 519 ta n-ximiu-
HOTO 3B’s13Ky 1,2,4-Tpia3onoBoro (parMeHTa).

MiHimMaJbHa €HEPTis KOMILIEKCOYTBOPEHHS i€l PEUOBUHU
3 aKTUBHUM CAWTOM IIMKJIOOKCHI€Ha3H-2 cTaHoBmia -7,0
KKaJI/MOJb.

3-NOMIX yCiX CHHTE30BaHMX PEUOBHH HAHOIIBII TIep-
CIEKTHBHHM SIK MalOyTHIH KaHAWAAT 10O JOCIIUKCHHS
MIPOTU3AaIbHOI AKTUBHOCTI BU3HAYMIH 4-(3-HITpOOEH3MII-
amino)-3,5-nmumerni-1,2,4-rpiazon (5). Lle miarBepmkeHo
301IBIICHOIO KUTBKICTIO XIMIYHUX KOHTAKTIB:

1. anxin (3a y4acrio 3aymmkis MET A: 523, PHE A: 519,
TRP A: 388 i3 MeTmwipHEM 3aMicHUKOM 1,2.4-Tpia3010BOTO
(bparmenra);

2. m-ankin (3a ygactio 3amumky LEU A: 353 ta n-ximigHOTO
3B’s13Ky 1,2,4-Tpia3o10Boro gparMeHTa);

3. m-aMiz CTeKiHTOBa B3aeMois (3a yuacTio 3ammmky GLY
A: 5273 i n-ximMiuHOTO 3B’513KY 1,2,4-Tpia3010BOro (parMeH-
Ta);

4. -6 (3a yvactio 3anumikiB SER A: 354, VAL A: 524 i
T-XIMIYHOTO 3B’513Ky 3-HITpO(EHIUTFHOTO (pparMenTa);

5. KapOon-T'inporen B3aemois (3a yyactio 3anumikis ARG
A: 514, HIS A: 90 3 3-giTpotdheHITEHIM (PparMeHTOM);

6. MDKMOJICKYJSIDHUH BOJHEBUH XIMIUHHMN 3B 530K (3a
yuactio 3aymmky SER A: 531 i3 neprumm abo 1pyrim aroMmoM
Hirporeny 1,2,4-Tpia3onoBoro ¢parmenTa);

7. cuim BaH Jiep BaanbcoBoi B3aemoii (3a y4acTro 3anIIKiB
ALA A: 528).

MiHiManbHa eHepris KOMILICKCOYTBOPEHHS 11i€] pe4OBUHI
3 aKTHBHUM CAWTOM IIMKJIIOOKCHIe€Ha3H-2 cTaHoBmia -8,0
KKaJI/MOJIb.

HacTymHi KpoKH 100 BCTaHOBJICHHS NEPCHEKTHBHOTO
HanpsiMy O10JIOTTYHUX JIOCIIHKCHB OB’ A3aHi 3 JOCITIIKCHHSIM
KOMIUTEKCIB CHHTE30BaHUX JITaHAiB i3 JaHOCTEpon l4a-me-
MeTHIa3o0. Bisyamizaris nokinry 4-6exsminamino-3,5-au-
Mmetun-1,2,4-tpiazony (1) mama 3MOry BCTAHOBHTH B3a€MOIi:

1. ankin (3a yyacrio 3anmumky ALA A: 256 ta CYS A: 394
3 METHJIBHUM 3aMiCHUKOM 1,2,4-Tpia30I0Boro parmMenTa);

2. m-ajkin (3a yyactio 3anuikiB ALA A: 256, ALA A: 400,
CYS A: 394 i n-ximigHOTO 3B’513KY 1,2,4-Tpia307I0BOTO IUKITY,
sannmikiB ALA A: 104, ALAA: 256, LEUA: 100, LEU A: 152
Ta T-XiMIYHOTO 3B 53Ky (EHITBHOTO (hparMeHTa);

3. n-0 (3a yuactro 3amumky LEU A: 105 Ta m-ximMigHOTO
3B’s13Ky (DEeHLTBHOTO (pparMenTa);

4. n-nt T-crexinrosa B3aemonist (PHE A: 399 i n-ximiuHoro
3B’s13Ky (DEHLITBHOTO (pparMeHTa).

MiHiManbHa eHepris KOMILIEKCOYTBOPEHHS 11i€i peYOBUHU
3 aKTHBHHUM CalTOM JIaHOCTEPOII- 1 40-ieMeTnIIa3n CTaHOBHIIa
-6,7 KKaJ/MOJTb (JIUII KETOKOHA30ITY 1eH MIOKAa3HKK AOPIBHIOE
-10,1 kxan/mMons).

Hepexin mo 2-(((3,5-mamett-1,2,4-Tpia3on-4-im)amiHo )me-
THI)(heHoy (2) MiBUIIY€ IMOBIPHICTD BIUIMBY Ha JJAHOCTEPOI
140-memeTnnasy, o BUABIAETHCS (POPMYBAHHSAM ITHPIIOTO
CIIEKTpa B3aEMOJIIH:

1. m-anxin (3a ygactro 3amumky CY'S A: 394 3 n-eneKkTpoH-
HOI0 cucTeMoro 1,2,4-Tpia30/0BOro (parMeHTa);

2. m-0 (3a yuactro 3ammmkiBe LEU A: 321 Tta m-XimMigHOTO
3B’s13Ky 1,2,4-Tpia300BOro 1UKIY);

3. -7 cTekiHT (3a yuactio 3amumky TYR A: 76 Ta n-ximiu-
HOTO 3B’S3KY 2-TiIpoKCH(EeHTbHOTO (parMeHTa);

4. -1 T-crekinrona B3aemoyis (PHE A: 387 ta t-ximiuHOTO
3B’s13Ky 1,2,4-Tpia30J0BOr0 CHHTOHY);

5. Ban jiep Baamscoa B3aemomist (GLY A: 388).

MiHiMasbHa eHepris KOMILUIEKCOYy TBOPEHHSI 11i€] pEeUOBHHH
3 aKTUBHHM CaiTOM JlaHOCTEpOI 14a-1eMeTHIIa3u CTaHOBHIIA
-6,4 KKaj1/MOJIb.

[NepcrexTuBy mono B3aeMoii 3 laHocTepoi 14a-1emery-
na3u mae 4-(4-6pomobensunamino)-3,5-mumetnin-1,2,4-Tpi-
ason (3), mo MiITBEP/KEHO MPUPOJIOI0 3B’A3KIB 1 IXHBOIO
KITBKICTIO:

1. anxin (3a yyacrro 3ayumikiB ALA A: 256, LEU A: 100
13 MEeTHIIEHUM 3aMicHHKOM 1,2,4-Tpia30moBoro hparMeHTa);

2. m-ankin (3a yyactio 3ayuiky ALA A: 256 3 m-enexrpon-
HOIO cucteMoro 1,2,4-Tpia3omoBoro ¢pparMenra);

3. n-0 (3a yuactro 3amumkiB LEU A: 321 ta m-XiMigHOTO
3B’s13Ky 4-OpoModeHITbHOTO (hparmMeHTa);

4. n-nt T-crexinrosa B3aemoist (3a yuyactro 3anuiky TYR A:
76 Ta T-XiMi9HOTO 3B’ 513Ky 4-OpoModeHiTpHOTO pparMenTa);

5. m-karionna B3aemomist (ARG A: 96 Ta 1,2,4-Tpia3010BUM
CHHTOHOM).

MiHiMasbHa eHeprisi KOMILUIEKCOYy TBOPEHHSI Li€] PEUOBHHH
3 aKTHBHHUM CaTOM JIAHOCTEpOI 14a-IeMeThIa3i CTaHOBHIIA
-6,5 KKaj/MOJIb.

BesnepeynyM J1iiepoM MOXKIIMBOTO BILIUBY Ha JJAHOCTEPOI
140-nemeTnna3y BusBuBcs 4-(3-HiTpoOeH3MNaMiHO)-3,5-11-
metri-1,2,4-rpiazon (5). Lle miaTBepmakeHo 3HAYHUM Pi3HO-
MAaHITTSIM B3a€MOJIII:

1. anxin (3a ywacrro 3aymiukis LEU A: 321, LEU A: 324
3 METHJIBHUM 3aMiCHUKOM 1,2,4-Tpia3onoBoro ¢parmMenTa);

2. m-ankin (3a ywactio 3amumkis ALA A: 400, CYS A:
394, PRO A: 320 i n-xiMi9HOTO 3B’3Ky 3-HITpO(EHITHBHOTO
¢parmenra, LEU A: 324, CYS A: 394 Ta -XiMI9HOTO 3B’ SI3KY
1,2,4-tpiazonoBoro (parmenTa);

3. m-amiz ctekinrosa B3aemonist (ARG A: 393, PHE A: 387
Ta T-XiMITHOTO 3B’s13KY 1,2,4-Tpia3omoBoro ¢pparMeHra);

4. n-0 (3a yuactio 3anumkie LEU A: 321 i n-XiMiuHOTO
313Ky 1,2,4-Tpia3oroBoro gpparMenTa);

5. MDKMOJIEKYISIpHHIT BOTHEBUH XIMIYHNMI 3B5130K (32 y4ac-
110 3ammmKkiB CYS A: 394, THR A: 260 3 atomamu OKcureny
HITPOTPYIIH);

6. cui BaH Jiep BaabcoBoi B3aemoii (32 y4acTIO 3aJIUIIKIB
GLY A: 388, SER A: 261).

MiHimMaTbHa SHEpPTis KOMIUICKCOYTBOPECHHS i€l PeUOBUHU
3 aKTUBHUM CalTOM JIaHOCTEPOII- 1 4a-ieMeTna3u CTaHoOBUIIa
-7,1 KKan/Mob.

HacrtymHe mocmimkeHHs OB’ sI3aHe 3 aHAII30M MOYITUBO1
B3a€EMOJIii 3 KiHa30k0 aHAIUIacTH4HOI JiMpomu. Tak, 4-OeH-
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3unamino-3,5-aumetmi-1,2,4-rpiazon (1) mokasaB oOMexeHi
MOXKJIMBOCTI IIOJI0 YTBOPEHHS XIMIYHHUX 3B’S3KiB 3 aMiHO-
KHCJIOTHUMH ()parMEHTaMH aKTUBHOTO CaifTy, 3-OMDK HUX
3a3HaYMMO:

1. anxin (3a yuactio 3amumky LEU A: 1256 i MmeTiimpHOTO
3amicHuKa rpu 1,2,4-Tpia3oi0BOMy (parMeHri);

2. m-ankin (3a ygactro 3amuimky ALA A: 1148 i t-ximMigHOTO
3B’s13Ky 1,2,4-Tpia300BOro 1UKIY);

3. m-6 (3a y4actio 3amumky LEU A: 1256 i m-ximMigHOTO
3B’s13Ky 1,2,4-Tpia3070BOT0 LHUKILY).

MiHimMalbHa eHEepTist KOMILUICKCOYTBOPSHHS ITi€1 pEYOBHUHH 3
AKTHBHHUM CalTOM aHATLTACTHYHOI JIiM(OMH KiHa31 CTAHOBUIIA
-6,1 KKas/MOB.

IMepexin 2-(((3,5-numernn-1,2,4-tpia3on-4-i1)aMiHo)
MeTwiT)peHony (2) He MPU3BOAUTH 10 3HAYYLIMX 3MiH. Lle
MiATBEPKEHO TAKMMH B3aEMOJIISIMU:

1. ankin (3a yuactio 3amumky LEU A: 1122 TaLEU A: 1256
13 METHJIHUM 3aMiCHUKOM 1,2,4-Tpia3010BOT0 )parMenTa);

2. m-ankin (3a yyactio 3anmumky ALA A: 1148 Ta m-ximiyHO-
r0 3B’s13KY 1,2,4-Tpia3zomnoBoro nukiy, 3anumky LEU A: 1256
1 T-XIMIYHOTO 3B’s13Ky 2-T1ipoKCH(EHUIBHOTO (parMeHTa);

3. m-6 (3a yuactio 3amumky LEU A: 1256 i n-ximigHOTO
3B’s13Ky 1,2,4-Tpia300BOT0 LUKIY).

MiHimMapHa eHEepTist KOMIUICKCOYTBOPEHHS ITi€1 pEYOBHUHH 3
aKTHBHHUM CallTOM aHAIIaCTUYHOI JIIM(OMH KiHa3H CTAaHOBUIIA
-6,1 KKaj1/MOJIb.

[ToniOHy TeHIEHIII0 CIIOCTEPIrajy B pasi MOsIBU rajoreHo-
BOTO 3aMicHHKA B (peHiTbHOMY (hparmenTi. Tak, Bizyaumizamis
JOKiHTYy 4-(4-OpomoOeH3unamino)-3,5-mumerii-1,2,4-tpia-
301y (3) 10 aKTUBHOTO CAWTy IILOTO (PEPMEHTY Hajia 3MOTY
BU3HAYUTH TaKi TUITH B3aE€MOJIIHL:

1. anxin (3a ygactio 3ammmkis LEU A: 1122 i3 meTrnbHAM
3aMicHUKOM 1,2,4-Tpia3oy0Boro hparmMenTa);

2. m-akin (3a ygactro 3ammmkiB ALA A: 1148, LEU A: 1122,
LEU A: 1256 Ta n-xiMiuHOTO 3B’513Ky 1,2,4-Tpia30510BOI0 111~
kiry, VAL A: 1130 ta -XimMiqHOTO 3B’513KYy 4-OpoMOdeHITbHOrO
(bparmenTa);

3. Kap6on-T'inporen B3aemonist (LEU A: 1122 i3 ninkepHUAM
METHJICHOBUM (hparMeHTOM a30METHIICHOBOI TPYTIH).

MiHiMasIbHa €HepTisi KOMILIEKCOYTBOPEHHS ITi€1 PEUOBHHH 3
AKTHBHHUM CaiTOM aHATITACTHYHOI JTIM(OMH KiHa31 CTAHOBUIIA
-6,1 KKaa/MOIb.

Hesnaune mominmieHHs B IPUPOL B3a€MOIIN 3 aKTHBHUM
CalTOM KiHa31 aHAITACTUYHOT JIiIM(OMU CrIOCTEpiranu B pasi
JOKiHTY 4-(3-HiTpoOeH3MIaMino)-3,5-mmmeTmn- 1,2,4-Tpiazo-
ny (5). SadikcyBanu Taki B3aeMOii:

1) ankin (3a yuactro 3ammmkiB LEU A: 321, LEU A: 324
13 MCTUJILHUM 3aMicCHHKOM 1,2,4-Tpia30;10BOro (hparMeHTa);

2) m-ankin (3a ygactio 3amumkiB ALA A: 400, CYS A:
394, PRO A: 320 ta n-XiMi4HOTO 3B’513KY 3-HITpO()eHIILHOTO
¢parmenta, LEU A: 324, CYS A: 394 Ta n-XiMi9HOTO 3B’ 13Ky
1,2,4-TpiazonoBoro ¢parmenra);

3) MDKMOJNEKYILSIPHUIA BOTHEBHH XiMIYHMI 3B’ 130K (32 y4ac-
0 3ammkiB CYS A: 394, THR A: 260 3 aromamu OKkcureHy
HITpOTpyIH);

4) cunu BaH Jiep BaanscoBoi B3aeMoii (32 y4acTIO 3aJTHITIKIB
GLY A: 388, SER A: 261).

MiHiMasibHa €Hepris KOMIIEKCOy TBOPEHHS ITi€1 pEYOBHHH 3
AKTHBHHM CaliTOM aHATUTACTIYHOI JTIM(OMH KiHa31 CTAHOBUIIA
-6,4 KKaj1/MOJIb.

3riHO 3 pe3yabTaTaMy IPOTHO3YBaHHS BipTyaIbHOI 010i0-
Teku crioyk 3a ADME-aHai3oM, BCMOKTYBaHHS TIepeI0adeHO
Ha OCHOBI BJIACTUBOCTEH PO3UYMHHOCTI Y BOJI, TIMO(IIEHOCTI
Ta BiZICOTKA KUIIIKOBOTO BcMOKTyBaHHs Jroautau (HIA). Pos-
YUHHICTB Y BOJI NepeidadeHa 3a JI0TIOMOTOI0 JECKPHITOPa
Silicos IT Log S Ha ocHoBi miardopmu SwissADME. 3HaueH-
Hs Log S uist gochiuKyBaHUX CIIONYK — B Jiana3oHi Bij -2,81
10 -4,27, 0 MiATBEPIIKYE iXHIO PO3UMHHICTD. JIIMopiTbHICTh
OIIHIOBAJIH 32 JIOTIOMOTOI0 JIoraprpma KoedillieHTa po3noi-
ny n-okranon/sona (Log P_ ), skuii cuibHO TI0B’sI3aHMi 13
MIPOHMKHICTIO CTIONYK. X0poliia nepopajibHa 01010CTYMHICTh
(xopo1a MPOHUKHICTh 1 PO3YMHHICTh) BU3HAYAETHCS IHTEPBA-
mom 3Ha4enb Log P Bix 0 110 3, sSIKwif (PaKTHIHO € CepeHIM
apu(MeTHYHNM i3 I’ ATH TPOTHO30BaHUX 3HadeHb (XLOGP3,
WLOGP, MLOGP, SILICOS-IT). [Ins mocmiKyBaHUX CIIOIYK
NpOTHO30BaHi 3HauenHs LogP  (dopmyroTs inTepBan Bin
1,29 nmo 2,29; me cBim4uTh, MO CHOMYKH 1-7 MaloTh JOCHTh
TIO3UTUBHUH TIPO( LT MIMO(LTEHOCTI.

[MpaBwno st JIiMiHCHKOTO CTBEPKYE, IO JTOCTATHIM
PiBEHb BCMOKTYBaHHSI 010JIOTTYHO aKTHBHOT MOJIEKYITH O1JTbIII
IMOBIpHUIA, Kol MoJteKyIsipHa Maca (MW) cTaHOBHTB MEHIIIE
HiK 500 r/monb. Ileit moka3HUK I CIIONYK, IIO BUBYAIIH,
nopieaioe 200,24-279,14 r/Moib, a OTXkKE IM BIACTUBE XOPOIIIE
HOTTMHAHHS a00 POHUKHEHHS (mabin. 1).

Kinbkicts akuenrtopiB H-38’s3xy (HBAs) mae cranoButH
10 1 MeHIIIe; Iy1st JOCHIKYBaHHUX CIIOIYK — 3—5, a OT)KE Bifl-
TIOB1/Ia€ IOMYCTUMHUM 3HAYEHHSIM.

Kinekicts nonopis H-38’s13xy (HBDs) moBuHHa cCTaHOBHTH
5 1 MeHIIIe; TS CIOMYK, IO BUBYAH, — y Mexax 0—1.

Inoma Tononoriunoi mosepxui (TPSA) mae 6ytn <140 A2,
CuHTe30BaHi cronykn HaOyBalOTh 3HAYCHb B iHTEPBAJI Bif
43 A? 1o 88 A2; 1e cBimuuTH PO BiAMOBIAHICTH CTPYKTYD 32
UM KPUTEPIEM.

3ayBaxxumo, mo cronyku 1, 2, 3, 4 1 5 MaroTh HEoOXiTHAI
CTYIiHb HACHMYEHOCTI MOJIEKYII, III0 BU3HAYAETHCS YACTKOIO
sp*-riopuanux aromi Kapbony Ha pii 0,18. st cnionyku
6 ueit mokasHuk cranoButh 0,25, s 7— 0,31, 110 Bifgnosigae
HEOOXITHOMY.

lono nikonoai6bHoCTi, TO 32 dinsrpamu Lipinski (Pfizer),
Ghose (Amgen), Veber (GlaxoSmithKline), Egan (Pharmacia)
ta Muegge (Bayer) crioirykn Maiii He3HauHi TIOPYLICHHSI [pa-
Bia JIIMHCBHKOTO 32 YOTHpPMA KPUTEPiMU. 32 KPUTEPisIMU
6100CTYITHOCTI BCi CIOTYKH MaroTh pe3ynsrar 0,55 ox., mo
BKazye Ha 10 % 0i010CTyHOCTI TP IEpOpaIbHOMY 3aCTOCY-
BaHHI. 3a3HaYNMO, [0 OHJIAHH €KCIIPEC-CKPUHIHT KPUTEPIiiB
JIKOMOAIOHOCTI 3 BUKOPUCTAHHAM pajapy 01070CTYITHOCTI
SwissADME B moBHiif Mipi BigOMBa€ BiMOBIAHICTH 32 TAKH-
MU MOKa3HuKaM, sk JinmodineHicTs (LIPO), po3mip (SIZE),
nonsipHicth (POLAR), pozunnnicts (INSOLU), HacuueHicTh
(INSATU) i rayuxicts (FLEX).

O6roBopeHHs

Ceper 3HaYHOTO PI3HOMAHITTS XIMIYHHX 3B SI3KiB, 1110 yTBOPIO-
I0Th CHHTE30BaHI JIraH/1 3 aKTHBHUMH CaiiTaMH, 3a3HAYNMO
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OpueiHaribHi 0oCidxeHHs!

Tabnuus 1. BignosigHictb noxigHux 4-((R-igeH)-amiHo)-3,5-aumetnn-1,2,4-Tpiasony 3a kputepismu npasuna JliniHcbkoro

1

2,06 200,24 3 0 43,07
2 1,66 216,24 4 1 63,30
3 2,06 279,14 3 0 43,07
4 2,29 295,14 4 1 63,30
5 1,29 245,24 5 0 88,89
6 1,60 246,27 ) 1 72,53
7 2,02 243,31 3 0 46,31

TepeBaKaHHs KOHTAKTiB TiApo(oOHOI MPUPOAN 32 yUacTio
ani(paTHIHNX, APOMATHIHIX 1 TeTEPOIUKIITHIX (PparMeHTiB.
Hait6inpmre XiMigHUX 3B’S3KiB YTBOPIOETHCS 3 aKTHBHAM
caiiToM JaHocTepon 140-1eMeTrnasu, He3HaYHO MEHILE — 3
LMKJIOOKCUTEHA3010-2, MEHILE 3B’s3KiB (JOPMYETBCS LIOA0
QHAIUIACTHYHOT JTiIM(OMH KiHa3H.

3a HU3KOIO (DI3MYHMX BIIACTHBOCTEH, OKa3HUKAaMH (hapMaKo-
KIHETHKH Ta JIKOMOAIOHOCTI CHHTE30BaHI CIIOIYKH € 3pYYHHM
00’ €KTOM U1 CTBOPEHHSI [IEPCIIEKTUBHO JTIKapCHKOi CyOCTaHILi.

OTxe, pe3ysabTaTh in silico MOCTiIKEHb Taad 3MOTY BHU-
3HauntH 4-((R-imen)amino)-3,5-numerni-1,2,4-tpiazonn sik
AKTyaJIbHHH 1 IPAKTHYHO 3HAYYIIUHN PSI CIIOIYK.

BucHoBkuM

1. CuntesoBano ciM 4-((R-inen)amino)-3,5-mumerni-1,2,4-
Tpia3oJtiB, OyOBY SKHX JOBEZICHO CYyJaCHIMU METOIAMH aHAII3Y.

2. 3a IOTIOMOTOI0 MOJEKYNISIPHOTO JOKIHTY BU3HAUMIN
3[IaTHICTh CIOJIYK LBOTO PSAIY BIUIMBATH HA JIAHOCTEPOI
140-nemMeTnnasy, TMKIOOKCHTEHa3y-2 Ta KiHa3y aHaruac-
THYHOI TIM(OMH.

3. 3 BukopucranasiM ADME-aHani3y BCTAHOBWIH BijIO-
BiJIHICTh HEOOXiTHUM (PI3UYHIM BIACTUBOCTSIM, TOKa3HUKAM
(hapMaKOKIHETHKH Ta KpUTepisM JikonoioHocti. Lle miarsep-
JDKYE IIMPOKI NEPCIIEKTHBY B HAIPSIMI CTBOPEHHS 010JI0TT4HO
aKTUBHUX CyOcTaHIiii Ha ocHOBI 4-((R-igeH)amiHo)-3,5-1u-
Metui-1,2,4-Tpia3osis.
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Bu3HayeHHs MONEKYNAPHUX MeXaHi3MiB pO3BUTKY Ta nepeodiry
eKcrnepuMeHTanbLHOro LyKpoBoro aiabety B WwypiB niHil Bictap

*

T. B. IBaHeHKkO

3anopisbkuil AepaBHUIA Meayko-apMaLeBTUYHUIA YHIBepcuTeT, YkpaiHa

PosBuToK i nporpecyBaHHs AiabeTy BKMoYae Kinbka MOMNEKYNAPHUX MeXaHi3MiB: iHCYMiHOPE3UCTEHTHICTb, AMCDYHKLi0 6eTa-kniTuH, 3a-
nanbHi npouecy (iX BAHUKHEHHS CMIPUYMHEHE BMIIMBOM LIMTOKIHIB | XEMOKIHIB, LLO MOPYLLYIOTb CUrHAMbHI LUASXM iHCYMiHY Ta 3yMOBIIOOThL
anonTto3 6eTa-kniTuH), reHeTUYHI hakTopy (aesiki opmMu LiabeTy CnpUYMHEHI FeHETUYHUMM MyTaLisiMK, L0 BMIMBAKOTL HA BUPOBNEHHS
iHcyniHy abo oro yyTnmBicTb). MonekynspHi MexaHiaMy BUHUKHEHHS Ta nepebiry LykpoBoro AiabeTy cknafHi, BKMoYatoThb PisHi acnekTy
pisionorii Ta Gioximii opraHiamy. Po3ymiHHS Lix MexaHi3MiB Mae BupilLanbHe 3Ha4eHHS Ans po3pobneHHs epekTUBHX METOAIB NiKyBaHHS
Ta npodinakTuku giabery.

MeTa po6oTu — aHani3 ekcnpecii rexis, NoB’A3aHuXx i3 AiabeTom, y 3pa3kax TKaHWH NiALUTYHKOBOI 3ar03m LypiB MiHii Bictap.

Marepianu Ta meToau. [ins aHanidy ekcnpecii reHiB BUKOPUCTOBYBanu Metoz noniMmepasHoi naHutorosoi peakuii (MJ1P) 3i 3BopoTHO
TPaHCKPUMLIED B pexuMi peanbHoro Yacy 3a gonomoroto Habopy RTI Profiler™ PCR Array Rat Diabetes (QIAGEN, HimeuuuHa), ne
006’€KTOM JOCTIMKEHHS B EKCIEPUMEHTaNbHUX TBapyH Oyna nigwnyHKoBa 3anosa.

Pesyniratu. RTI Profiler™ PCR Array Rat Diabetes npodintoe ekcnipecito 84 reHis, NoB’si3aHux i3 BUHUKHEHHSIM, PO3BUTKOM i pOrpecy-
BaHHAM fiabeTy. MaHenb MICTUTb reHu, WO CNPUYUHSAIOTE OXXUPIHHS, PE3UCTEHTHICTb 40 iHCYMiHY, paHHii NovaTok AiabeTy Ta Moro MisHi
ycknagHeHHs. Lli reHn npenctaBneHi yHKUiOHanbHUMK KaTeropisiMi: pelentopamm, TpaHcrnopTepamy Ta KaHanamu; SaepHuMm peLien-
Topamu; MeTaboniyHumMy hepmeHTamu; chaktopamm cekpeLlii; Ginkamu nepenadi curHany; akropamu TpaHCKpUnLii.

Y pesynerari MNNP-gocnipxeHHs maTtepiany TBapuH 3 €KCNEPUMEHTArNbHUM LiyKPOBUM [iabeTOM BCTAHOBWIN aKTUBHICTb reHiB Nkx2-1,
Pik3r1, Slc14a2 3 BUCOKOIO €KCMPECIED NMOPIBHAHO 3 KOHTPOIMBHOIO rPYMOH0 LLYPIB.

BucHoBkn. MeH Nkx2-1 acouiiioBaHui i3 BUHUKHEHHSM LyKpOBOrO AiabeTy. BUsiBUNM BUCOKY aKTWBHICTb 1Or0 €KCnpecii NOpiBHAHO 3
iHTaKTHOIO rpynoto TBapuH. binok Pik3r1 Mae BUCOKWIA piBeHb eKCNPeCii y rpyni TBapuUH 3 eKCNepUMEHTanbHUM LyKpoBuUM Aiabetom. Lli
3MiHW NOB’AA3aHi 3 KOMMEHCATOPHUM MeXaHi3MoM, Lo nepeabadae 36epexeHHs KNiTMHHOTO NOTeHLiany eHAOKPUHHOTo anapary nigLnyH-
KOBOI 3an03u. MigBuLLeHHs piBHs ekcnpecii binka SLC14A2, Wwo BUSBWUNK, iIMOBIPHO, CBIAYMTb MPO MOYATOK PO3BUTKY Mi3HIX yCKNaaHEeHb
nepebiry LykpoBoro aiabeTy, siki NOB'S3aHi 3 NATONONE HUPOK.

KnrouoBi cnoga: wypw ninii Wistar, nigwnyHkosa 3anoaa, renn Nkx2-1, Pik3r1, Sic14a2.

AKTyanbHi nuTaHHA apmaleBTMYHOI | MeaUYHOI Hayku Ta npakTuku. 2023. T. 16, Ne 2(42). C. 154-157

Determination of molecular mechanisms of development and course of experimental diabetes mellitus in Wistar rats
T. V. Ivanenko

The development and progression of diabetes involves several molecular mechanisms, in particular: insulin resistance, dysfunction of
beta cells, inflammatory processes. These mechanisms can disrupt insulin signaling pathways, contribute to beta-cell apoptosis, and are
not necessarily dependent on the intervention of cytokines and chemokines. Additionally, genetics play a role, as some forms of diabetes
are caused by genetic mutations affecting insulin production or sensitivity. The molecular mechanisms underlying the development and
progression of diabetes are complex and encompass various aspects of the body’s physiology and biochemistry. Understanding these
mechanisms is crucial for the development of effective methods for treating and preventing diabetes.

The aim of the work is analysis of the expression of genes, related to diabetes in pancreatic tissue samples of Wistar rats.

Materials and methods. The polymerase chain reaction method with real-time reverse transcription was used to analyze gene expression
using the RTI Profiler™ PCR Array Rat Diabetes kit (QIAGEN, Germany), where the pancreas was the object of research in experimental
animals.

Results. RTI Profiler™ PCR Array Rat Diabetes profiles the expression of 84 genes, associated with the onset, development, and progression
of diabetes. The panel contains genes that contribute to obesity, insulin resistance, early-onset diabetes, and its late complications. These
genes are represented by functional categories: receptors, transporters, and channels; nuclear receptors; metabolic enzymes; secretion
factors; signal transduction proteins; transcription factors.
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According to the PCR results of the study of the control group of animals and animals with experimental diabetes, we established the
activity of the Nkx2-1 genes; Pik3r1; Slc14a2 with high expression compared to control animals.

Conclusions. The Nkx2-1 gene has been implicated in the pathogenesis of diabetes, as evidenced by its high expression activity
compared to the control group of animals. Additionally, the Pik3r1 protein shows elevated expression levels in the group of animals with
experimental diabetes. These changes are believed to be part of a compensatory mechanism aimed at preserving the cellular function
of the pancreatic endocrine system. Furthermore, the observed increase in Slc14a2 protein expression likely indicates the onset of late
complications associated with kidney pathology in the course of diabetes.

Key words: Wistar rats, pancreas, genes Nkx2-1, Pik3r1, Sic14a2.
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LyxpoBwuit miabet — MeTabOIIUHINA PO3NIaJI, IO XapaKTepH-
3y€ThCSl BUCOKUM PIBHEM IIyKpy B KPOBI uepe3 He3aTHICTh
opraHi3My BUpOOJIATH a00 HaJIeKHUM YHHOM BUKOPHCTOBY-
Bary iHCyniH. PO3BHTOK i mporpecyBaHHs MiadeTy BKITFOYa€e
KiJTbKa MOJICKYJIIPHUX MEXaHI3MiB: IHCYTIHOPE3UCTCHTHICTB,
Trc(YHKITFO OeTa-KITiTHH, 3aIaibHi poriecH (iX BHHUKHEH-
HS CIIPUYWHCHE BIUTMBOM ITUTOKIHIB 1 XeMOKIHIB, IO TIOPY-
LIYIOTh CUTHAJIbHI [IUISIXH iHCYITIHY Ta 3yMOBITFOIOTB aIloNTO3
OeTa-KIIITHH), TCHETHYHI (akTopu (Iesiki popMmu miadery
CIIPUYMHEH] TEHETUYHUMHU MYTALSIMH, 110 BIUIMBAIOTH Ha
BUPOOJICHHS 1HCYITIHY 200 HOTro YyTiaHBiCTh). MONCKYIsIpHi
MEXaHI3MH BHHUKHEHHS Ta Mepediry IyKpoBoro niadery
CKJIA/IHI, BKJIIOYAIOTh Pi3HI acriekTu (iziomnorii Ta Gioximil
opraHizmy. Po3ymiHHS IIUX MeXaHI3MIiB Mae BHpilIanbHe
3HAYCHHSI 1S pO3pOOIICHHS €()eKTHBHUX METO/IIB JTIKyBaHHS
Ta MpodiaKTUKH miadery.

RTI Profiler™ PCR Array Rat Diabetes — naykoBuii iH-
CTPYMEHT, 10 J]a€ 3MOT'y OJIHOYACHO aHAJIi3yBaTH EKCIIpe-
cito cpoKycoBaHOI MMaHeNi T'eHIB, OB’ s3aHUX 13 ia0eTOM,
y 3pa3Kax TKaHWH IIiJIUTYHKOBOI 3aJ03U HIypiB. Macus
BHKOPHCTOBY€E 3BOPOTHY TPAHCKPHIILIIO Ta TEXHOJOTIIO
nosiMepas3Hoi JaHirorooi peakuii (ITJIP) y peansHOMYy
Yaci JUIsl BUMIPIOBAHHS PIBHIB €KCIIPECii I'eHiB, OB’ sI3aHUX
3 J1a0eToM, BKJIFOYAIOUH T'eHH, 10 OEpyTh Y4acTb y mepe-
Jladi CUTHAJIB 1HCYIIHY, METa0O0JIi3Mi TIIIOKO3H Ta (YHKIIT
OeTa-KIITHH MiANLTYHKOBOI 3a51031. BrukopucroByroun RTI
Profiler™ PCR Array Rat Diabetes, Mo>kHa BUBYaTH MoJIe-
KyJISIpHI MEXaHi3MH, 110 JIe)KaTh B OCHOBI Jlia0eTy B LIypiB,
ineHTU(IKyBaTH MOTEHIIHHI Oi0MapKepH 3aXBOPIOBAHHS Ta
OLIIHUTH BIUIMB MEIMKaMEHTO3HUX 1 HEMEINKaMEHTO3HHUX
BTpy4aHb Ha eKcrpecito reHis. I{eii MacuB MO)XXHa BHKO-
PHCTOBYBATH JJIsl BUBYCHHS MOJICJICH OKUPIHHS Ta Aialery,
JUIsL CKDUHIHTY TepareBTHYHNX 3ac00iB 1 IXHIX MillIeHeH, a
TAKOX ISl OL[IHIOBaHHS €EKTy Pi3HHUX eieMioNOr 9HIuX
(bakTOpiB 1 YNHHHKIB JTOBKIJUIS HA €KCIIPECIIO TeHIB Y Pi3HUX
TKaHWHAX a00 KJIITUHHUX JIHISX.

MeTa po6otu

Amnani3 excrpecii reHiB, OB sI3aHUX 13 1iabeToM, y 3pazkax
TKaHWH TiJIUTYHKOBOT 3aJ1031 HIypiB JtiHiT Bictap.

Marepianu i MeTogu gocnigpkeHHA

Hocmimkenns 3aificany Ha 10 0ummx 1rypax JiiHii Bicrap,
SIKAX TIOJIUJTAIIN Ha 2 TpyNH (110 5 TBapHH y KoxkHii). TBapuan
1 (xoHTpONBHOT) TpynH iHTaKTHI. Ll{ypam 2 rpynu ogHopa-
30BO BHYTPILIIHHOOUEPEBUHHO BBOJIWJIN CTPENTO30TOLNH

(Sigma-Chemical, CIIIA) B 103i 50 MI/KT, pO3UNHCHHI B
0,5 mi 0,2 M murparsaoro 6ydepa pH = 4,5. st auctotn
JOCIIAY Ta J1abopaTOpHOro MiATBEPIPKCHHS PO3BHUTKY IIy-
KPOBOTO JliabeTy 4epe3 2 THIKHI IiCJIsl BBEJICHHS CTPENTO-
30TOLIMHY B YCiX €KCHEPUMEHTAJIbHUX TBAPUH BH3HAYAIIH
KOHIICHTPAIIi0 TITFOKO3U B KPOBI 32 JIOTIOMOT OO TITFOKOMETpa
GlucoCard-II (SInowis).

[Micns gexamiTanii eKCIIEPUMEHTAIBHIX TBApUH IIiJ
TiONEHTAJI0BUM Hapko3oM (50 Mr/kr) mposoxmiu 3a0ip
i IIUTYHKOBOI 3aJ103H, Ky (ikcyBadum B po3unHi byeHa
(20 romuH), TCHIA CTaHAAPTHOI TiCTOIOTIYHOI 0OPOOKH 3a-
smmBasi B naparniact (MkCormick, CILA).

Jlist aHamizy excripecii TeHiB BUKOPHCTOBYBAIN METO
HoJiMepa3HOI JIAHIIOrOBOi peakiii 31 3BOPOTHOKO TPAHCKPHII-
LI€F0 B PEKUMI pealbHOTO Jacy 3a roroMororo Habopy RTI
Profiler™ PCR Array Rat Diabetes (QIAGEN, Himeuunna),
Jie 00’€KTOM JOCII/DKEHHSI y eKCIIEPUMEHTAIbHUX TBAPUH
OyJ1a IiJIIUTYHKOBA 3aJ103a.

CraructuaHuil aHaniz pesyneraris [IJIP 3mificHnnmm 3a
noromororo mporpamuoro 3abesnederds PCR GeneGlobe
(QIAGEN, Himeuyunna) 3 Bukopuctanusim AACT meTony

[1].

Pesynbratu

Ianenp RTI Profiler™ PCR Array Rat Diabetes mpodintoe
eKcripecito 84 reHiB, MOB’sI3aHUX 13 BUHUKHEHHSM, PO3-
BUTKOM 1 IpOrpecyBaHHsM jiabety. BoHa MicTUTh reHm,
0 CIPUYUHSIOTH OKUAPIHHS, PE3UCTCHTHICTD A0 1HCYITIHY,
PpaHHi# MoYaTok AiabeTy Ta ioro mi3Hi ycknagHeHHs. Lli rean
npescrapieH] GpyHKIIOHAIBHUMH KaTeropisiMU: peLienTopa-
MH, TPAHCTIOPTEPAMH Ta KaHAJIAMH; SIIEPHUMH PELIETITOPAMHU;
MeTabomiYHuMH (hepMeHTaMH; (haKTopaMH ceKkpertii; Oika-
MH Tiepenadi curaaiy; (¢akTopaMu TpaHCKpumiii. barato
3 BKIIIOYEHUX Y TIaHEJb TeHIB MalOTh TKAHWHOCTICITU(IIHY
a00 TKaHMHO3aMIIlIEHY MOJIENb eKCIIpecii, Ha Ky TaKoX
MOXXYTb BIUIMBATH Pi3HI naTo(i3ionoriuni pakropu po3BUTKY
TaToJIOTi.

3a pesyneratamu [1JIP mocmimkeHHS KOHTPOIBHOI TPYIH
TBApUH 1 IIyPiB 3 EKCIIEPUMEHTAILHUM IlyKPOBHM J1ia0eTOM,
JOCIIKYBaHi 84 TeHN PO3PI3HSUIN 338 aKTHBHICTIO: T€HH 3
BHCOKOIO EKCIIPECI€I0 MOPIBHAHO 3 KOHTPOJIBEHOK TPYIOH0
TBapuH, 1e AACT >30; TeHH 3 HU3BKOIO EKCIIPECI€I0 MO0
KOHTpONBHOI rpymH, Ae AACT <30; reHu, B IKUX HE BHSIBH-
JIM JIOCTOBIPHI 3MIHM B 3pa3Kax MOPIBHSHO 3 KOHTPOJEM
(maén. 1).
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Tabnuus 1. AKTUBHICTb €KCMPECIi FeHIB Y LLYpIB 3 EKCNIEPUMEHTANBHUM LiyKPOBUM AiabeToM Mo BiHOLLEHHIO 0 MOKA3HUKIB IHTAKTHUX LLypIB

['eHu 3 BMCOKOIO eKCTpecieto NOPiBHAHO l'eHM 3 HU3bKOIO eKcnpecieo ['eHn, B AKMX He BUSIBUIIM JOCTOBIPHi 3MiHK
3 KOHTPOIBLHOHO Pynoto TBapuH, Ae AACT >30 LLOA0 KOHTPONLHOI rpynu, ae AACT <30 B 3pa3Kax NOPiBHAHO 3 KOHTponem*

Nkx2-1; Pik3r1; Slc14a2

Ace; Cd28; Ctla4; Dpp4; Dusp4; Enpp1; Foxp3;
G6pc; Gegr; Gek; Glp1r; Gpd1; Gsk3b; Hmox1;

Acly; Adrala; Adrb3; Agt; Akt2; Agp2; Ccl5; Cer2;
Ceacam1; Cebpa; Fbp1; Foxc2; Foxg1; Geg;

Ide; Ifng; Ikbkb; 1110; 116; Ins1; Mapk8; Nfkb1; Nsf; | Hnf1b; Hnf4a; Icam1; Igfbp5; I112b; Il4r; Inppl1;

Parp1; Pdx1; Pik3cd; Ppargc1a; Ptpn1; Rab4a;
Retn; Sell; Snap25; Sod2; Stx4; Stxbp1; Stxbp2;
Tnf; Tnfrsf1a; Tnfrsf1b; Ucp2; Vamp2; Vegfa

Irs1; Irs2; Mapk14; Neurod1; Nos3; Nrf1; Ppara;
Pparg; Pygl; Serpine1; Slc2a4; Snap23; Srebf1;
Stxbp4; Tgfb1; Trib3; Vamp3; Vapa

*: cepeaHili NOpPOroBuMiA LMK LIbOTO reHa He BU3HAYEHWN, a OTXKe V10To eKCrpecist He BUSIBIIEHA.

1,86

1,75

2

-3

-4

-5

6 -5,35 -5,35 -5,35
m KoHTporb ~ m EKCnepuMeHTanbHui LyKpoBwii giabeTt

Pwuc. 1. 3miHn ekcnpecii reniB Nkx2-1, Pik3r1, Slc14a2 npu ekcnepymeHTansHoMy LiyKpoBoMy Aiaberi.

O6roBopeHHs

[poanamizyBamm excrpecito MPHK reniB Nkx2-1, Pik3rl,
Slc14a2, mo nokasanu BUCOKY aKTHBHICTb (puc. I).

€ mepeKOHIMBI JTOKa3y, 0 TeH Nkx2-1 acoriifoBaHuii i3
BUHHUKHEHHSIM IIyKpOBOTO Miabety. B pe3ynbrari mociipKeH-
HS BUSIBIJIM BUCOKY aKTHBHICTB HOTO eKCIIpecii TOPiBHIHO
3 TakolO B IHTaKTHIH Tpymi gocnimkenns (maobn. 1). Tlosi-
JOMJTISIIH, 1110 Nkx2- 1 y TIalli€HTIB 13 IIyKpPOBUM /1ia0eTOM Mae
BUILI ITOKa3HUKK aKTUBHOCTI LIOJI0 TaKOI B 3pa3Kax XBOPHX
0e3 1ykpoBoro aiadety [2]. Btim, 3ayBaxumo, 1110 B IHIIIOMY
JIOCITIJKEHHI MOBIJIOMIISUTH TIPO 3MiHY XapakTepy eKcrpecii
Nkx2-1, sixa, Ha TyMKy aBTOpa, TIOB’si3aHa 31 3HIKCHHSIM
AKTUBHOCTI KOMITJICKCY MiTOXOHJIPiaJbHOTO M’S30BOTO JIU-
XaJILHOTO JIAHIIFOTA, 110 TAKOXK € XapaKTePHUM IS ITyKPOBOTO
miabery [3]. 3a3HAaUMMO TaKOX, IO 3HMKEHA MITOXOHJIPi-
aIbHa aKTUBHICTB € OTHIEI0 3 XapaKTePHUCTHK Aiadety [4].

I'en Pik3rl Binirpae 6e3rocepeHIo pollb y repe/adi CUr-
HaJB iHCYIIHY [S]. Pik3r] —KIF0490BHIT OLJIOK Y CHTHAJIBHOMY
IUISXY, IO PETYIIOE BIDKUBAHHS KITITHH, PicT, TudepeHIia-
1110, ITepeady TIFKO3H Ta 11 yTritizaitito. Jledextu B iHCyITi-
HOBOMY CHTHAJIbBHOMY KacKa/Jli MatOTh BaXKJIMBE 3HAUCHHS 1|
9ac PO3BUTKY PE3UCTEHTHOCTI JI0 iHCYIiHY, 0 Ma€ CHUTBHY
TeHETHYHY OCHOBY IUISI METa0OMIYHUX (IIyKpOBHH Jiader,
OXKUPIHHSI) Ta CepPIIEBO-CYIMHHHUX 3aXBOPIOBaHkb [6]. Y Haio-
MY JIOCIT/pKeHH1 OUI0K Pik3r] Mae BUCOKMIT piBEHb EKCIIpecii,

a OT)Ke, BpaxoByIouH, o Pik3r] Bimirpae BayKJIMBY pOJb Y
0ararbox IpoIecax PO3BUTKY, MOJKHA IPUITYCTHTH: BUSIBJIC-
Hi 3MiHH € KOMIICHCATOPHUM MEXaHi3MOM, 1[0 Tiependadae
30epekeHHS KIIITHHHOTO MOTEHITIATy eHJOKPHHHOTO arapary
MIANUTYHKOBOT 321034, B HIINX HOCIIIPKCHHSIX BUSBIICHO,
10 aHOMaJTbHA eKcrpecist Pik3r] oB’s13aHa 3 TIiIBUIIICHOIO
nposidepaniero KIITHH 1 3HWKSHHSIM arontosy [7].

binox Slcl4a2 Ge3nocepeaHbO HE MOB’SI3aHUMN 13 MaTo-
TEHEe30M I[yKPOBOTO ia0eTy Ha paHHIX eTamax Horo mpo-
rpecyBanHs. [eH nepeayciM Koaye OLIOK TpaHcmoprepa
CCUOBHWHH, SIKHU Oepe ydacTh y 11 TpaHCIIOPTYBaHHI 4epe3
KIITHHHI MeMOpaHH, 30KpeMa B HUpKaX. Xo4a TeHeTHIH]
Bapiarlii, 110 HaBEICHO, MOXYTh IIIBUIIYBATA PU3UK PO3-
BUTKY miabety, SLC14A42 He BBa)KalOTh OCHOBHUM TCHOM,
SIKUH TTOB’ SI3aHUH 13 IyKPOBUM J1ia0ETOM, a IiIBUIIICHHS HOT0
eKcrpecii, HaliMOBIpHillle, BIUIMBA€E Ha Mi3HI YCKIIaHCHHS,
SIK-0T miabeTndaHa HedpomaTis. Y KUTBKOX TOCIIIKCHHSIX
BUKOPHCTOBYBAJIM [I00ANBHI MIIXOIH, O IPYHTYBAIUCS
Ha eKCIIPECii, 10 BUBYCHHS TOBHOTCHOMHUX 3MiH 3MICTY
PHK, i HaBiTh BU3HAYCHHS HOBUX iJIei 1 HOBUX HAIPSMiB
JOCITI/DKEHHST TTaTo(i310I0TiT 1iabeTHUHOI HUPKOBOT HENO-
cratHOCTi [8—11]. ¥V OLIBII paHHIX MOCTIHKEHHAX 1HIITHX
HAayKOBIIIB ITIITBEPKEHO, 110 IIyKPOBHii /1ia0eT BIJIMBA€E HA
red SLC14A2, sxuii IOB’s13aHU# 13 BOTHUM OantaHcoMm [12].
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BucHoBkuM

1. T'en Nkx2-1 acormiifoBaHMi 13 BHHUKHEHHSM ITyKPOBOTO
niabeTy. BUSBMITH BUCOKY aKTHBHICTB HOTO eKcrpecii mopis-
HSHO 3 IHTaKTHOIO IPYIIOI0 TBAPHUH.

2. binok Pik3rl mae BUCOKMH piBeHb eKcrpecii y rpymi
TBAapHH 3 EKCIICPHUMECHTAIEHIM ITyKpOBHM JtiadeToM. L1i 3mian
OB’ s13aHi 3 KOMIICHCATOPHUM MEXaHi3MOM, 1110 TIepeadadae
30epeKEeHH KJIITHHHOTO TIOTEeHIIIaTy €HIOKPUHHOTO arapary
I AIUTYHKOBOI 3aJ103H.

3. [linBuinenHs piBHs ekcrpecii oimka SLC14A42, mo Bu-
SIBIJTH, IMOBIPHO, CBIiTYUTPH PO ITOYATOK PO3BHUTKY ITi3HIX
YCKIIaTHeHb Mepediry IyKpOBOIo iadeTy, siKi OB’ s3aHi 3
IATOJIOTIEF0 HUPOK.
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In the literature, there is insufficient information on the synthesis of compounds in a series of pyrimidine-2-thiol derivatives containing a
five-membered nitrogen-containing heterocyclic fragment; at the same time, there are a sufficient number of examples, demonstrating
the synthetic and biological potential for compounds of this kind.

The relevance of the study “structure — acute toxicity” relationship in a number of newly synthesized derivatives of 1,2,4-triazole-3(2H)-
thione with pyrimidine-2-thiol is due to the synthesis of potential low molecular weight interferon inducers and antitumor agents, the
search for molecular descriptors of their structure, important for establishing “structure — acute toxicity” laws, as a system for evaluating
the biological effects of compounds. Therefore, it is strategically and economically justified to conduct a study of the acute toxicity of
synthesized compounds as a priority.

The aim of the work is targeted synthesis of a number of S-derivatives (1,2,4-triazole-3(2H)-yl)methyl)thiopyrimidines and the establish-
ment of the “structure — acute toxicity” relationship.

Materials and methods. A modern set of physical-chemical research methods was used to study the compounds. The study of the acute
toxicity of the synthesized compounds was performed on adult Danio rerio. During the experiments, the fish were kept on a diet for a
test period of 96 hours, and their mortality was checked every 24, 48, 72 and 96 hours with the test compounds in each mini-aquarium
containing at least 7 individuals of Danio rerio.

Results. Results 'H NMR spectra confirm that the alkylation reaction occurs specifically on the sulfur atom. Thus, after analyzing LC, data,
we found that the least toxic among the studied compounds is 2-(((4-methyl-5-(octylthio)-4H-1,2,4-triazole-3-yl )methyl)thio)pyrimidine with
an acute toxicity value of 49.66 mg/l. The most toxic compound is 2-(((4-methyl-5-(methylthio)-4H-1,2,4-triazole-3-yl)methyl)thio)pyrimidine
with an LG, value of 8.29 mg/l. The low toxicity of the compound 2-(((4-methyl-5-(octylthio)-4H-1,2,4-triazole-3-yl)methyl)thio)pyrimidine
is most likely due to the presence of an octyl substituent, which sufficiently penetrates through biological membranes and does not have
a strong toxic effect on organ systems. Furthermore, it does not accumulate but is metabolized in the cell.

Conclusions. New hybrids of 1,2,4-triazole-3(2H)-yl)methyl)thiopyrimidines were obtained using the heterocyclization reaction of the
intermediate carbothioamide. To reduce the indicators of acute toxicity and increase their biological activity, synthesized S-derivatives
of this series were created. It was established that S-derivatives of 1,2,4-triazole-3(2H)-yl)methyl)thiopyrimidines belong to moderately
toxic to low-toxic compounds according to the classification of D. R. Passino. 2-(((4-Methyl-5-(octylthio)-4H-1,2,4-triazole-3-yl)methyl)
thio)pyrimidine has an acute toxicity value of 49.66 mg/l. The most toxic compound is 2-(((4-methyl-5-(methylthio)-4H-1,2,4-triazole-3-yl)
methyl)thio)pyrimidine with an LC, value of 8.29 mg/l.

Key words: 1,2,4-triazole, pyrimidine, acute toxicity, Danio rerio, LC,, concentration.
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CuHTE3 i rocTpa TOKCUYHICTb HOBMX S-noxiaHux (1,2,4-Tpiason-3(2H)-in)meTun)TionipumiaunHis
tO. B. KapneHko, O. I. ManaceHko, C. M. Kyniw, A. B. JomHiy

Y dhaxosiit nitepatypi He4OCTATHLO BiAOMOCTEN LIOAO CUHTE3Yy CMOMNYK Y pAAy NOXiAHWX NipUMIAWH-2-TioNy, WO MICTATb MATUYNEHHUIA
HITPOreH-BMICHUI reTePOLIMKIIYHUIA DparMeHT, BOAHOYAC NOAAHO AOCTATHIO KifbKICTb NPUKNaAiB, NPOAEMOHCTPOBAHO CUHTETUYHWIA i
GionoriyHuin NoTeHLian cnomnyk Lboro Tumy.

AKTyanbHICTb AOCNIMKEHHS 3B’13KY «CTPYKTYpa — rocTpa TOKCUYHICTbY Y psily HOBOCWUHTE30BaHUX noxigHux 1,2,4-tpia3on-3(2H)-TioHy
3 NiPUMIgUH-2-TIONOM 3yMOBIEHA CUHTE30M MOTEHLINHO HWU3bKUX MOMNEKYNSPHO-MacoBUX IHOYKTOPIB iHTEPdEPOHY 1 NPOTUMYXIIMHHNX
3acobiB, a TaKkox HEOOXIAHICTIO NOLLYKY MOMNEKyNApHUX AECKPUNTOPIB iXHBOT CTPYKTYPU, BEXMUBUX AN BCTAHOBEHHS 3aKOHOMIPHOCTEN
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OpueiHaribHi 0oCidxeHHs!

3B'A13Ky «CTPYKTYpa — rocTpa TOKCUYHICTb» Ik CUCTEMM OLiHIOBaHHS BionoriyHux edbekTiB crnomnyk. ToMy HWHI CTpaTeriyHo 1 EKOHOMIYHO
BMNPaBAAHWM € NepLLOYEProBe AOCHIMKEHHS rOCTPOI TOKCUYHOCTI CUHTE30BaHUX CMOMYK.

MeTta po60oTu — LinecnpsimMoBaHui cuHTes psagy S-noxigHux (1,2,4-tpiason-3(2H)-in)metnn)TionipUMianHiB, BCTAHOBIEHHS 3B'A3KY «CTPYK-
Typa — roctpa TOKCUYHICTbY.

Marepianu Ta metoau. [Ins JOCRiMKEHHS CNONYK BUKOPUCTAHO Cy4YaCHW KOMMMEKC (i3nKo-XiMiYHUX MeTOoAIB AOCHIAXKEHHS. [ocTpy
TOKCUYHICTb CMHTE30BaHWX CMOMNyK AOCHIAMIM Ha Aopocnux ocobuHax Danio rerio. Tig yac ekcnepumeHTiB pub yTpumyBanm Ha LieTi
NPOTAroM TECTOBOrO nepiogy TpuBanicTio 96 roguH i NepeBipanm iXHI0 CMEPTHICTb KOxHI 24, 48, 72 i 96 roauH y TeCTOBKX KOMMIEKcax y
KOXXHOMY MiHi-akBapiyMmi 3 npuHaiiMHi 7 ocobuHamu Danio rerio.

Pesynsratu. Pesynsratn cnektpis AMP 'H nigTBepmxytoTb NpOXomKeHHs peakuii ankinysaHHs came Ha atomi Cynbdypy. OTxe,
npoaHanisysaswun Aadi LC,, BUABMNK, WO HAWMEHLU TOKCUYHOK Cepes AOCIMiAXYBaHUX cnonyk € 2-(((4-mMeTun-5-(0KTMnTIo)-
4H-1,2,4-Tpia3on-3-in))MeTn)Tio)nipuMignH 3 NOKa3HWKOM FOCTPOiI TOKCUYHOCTI 49,66 mr/n. Hanbinbw TOKCUMYHOK CMONYKOK €
2-(((4-metnn-5-(meTunTio)-4H-1,2,4-Tpiason-3-in)metun)Tio)nipumianH 3 nokasHukom LC,; = 8,29 mr/n. Husbka TOKCUYHICTb Comyku
2-(((4-metun-5-(oktunTio)-4H-1,2,4-Tpia3on-3-in)MeTvn)Tio)nipuMiaunHy, HaniMOBIpHiLLE, 3yMOBMEHa HasiBHICTIO OKTUNOBOrO 3aMiCHUKa,
AKWUIA [OCTATHBOK MiIPOK NPOoHMKae Yepea BionoriyHi MemBpaHm i He Mag CUITbHOTO TOKCUYHOTO BMIBY HA CUCTEMU OPraHiB i He Hako-
MUYyeTbCS, @ METabonisyeTbCs B KMITWHI.

BucHoBKkM. 3a Jonomorot peakuii retepouuknisaLii npomixkHoro kapboTioamigy oTpumaHo Hosi ribpuam 1,2,4-tpiason-3(2H)-in)metun)
TiONipUMIgMHIB. [Ns 3HWKEHHS NOKA3HWKIB rOCTPOI TOKCMYHOCTI Ta NIABMULLEHHS iXHBbOI GiONOriYHOI aKTUBHOCTI CUHTE30BaHO S-NOXiaHi
uboro psgy. BcraHoBneHo, wo S-noxiaHi 1,2,4-Tpiason-3(2H)-in)MeTtun)TionipuMigunHIiB Hanexarb 40 NOMIPHO-, MarIOTOKCUYHUX CMOMYK,
3rigHo 3 knacudgikauiero D. R. Passino. 2-(((4-MeTun-5-(oktuntio)-4H-1,2,4-Tpiazon-3-in)MeTun)Tio)nipuMiguH Mae 3HayeHHs! rocTpoi
TOKCMYHOCTI 49,66 mr/n. Hambinblu TOKCUYHOW cnomykoto € 2-(((4-metun-5-(metunTio)-4H-1,2,4-Tpiason-3-in)metun)Tio)nipumignH 3

nokasHukom LC,; = 8,29 mr/n.

Knroyogi criosa: 1,2,4-Tpiasos, NipuMignH, roctpa TokeuyHicTs, Danio rerio, koHueHTpauis LC,.
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Pyrimidine-2-thiol has many applications in organic chemis-
try. It can be used as a lactam protector in organic synthesis
to prevent unwanted reactions with cyclic amides. It can
also serve as an intermediate in the production of pharma-
ceuticals.

Pyrimidine-2-thiol also has biological activity and can be
used for medicinal purposes. Some studies show that it has
anti-inflammatory properties and can be used to treat certain
inflammatory conditions such as arthritis. It has also been
found that it may have anti-tumor activity, research in this
area is ongoing [1].

1,2,4-triazole-3(2H)-thiol is used in the synthesis of various
biologically active compounds, such as pharmaceuticals,
antioxidants and others [2,3]. It can be used as a catalyst
for various chemical reactions, as well as as an inhibitor for
certain enzymes.

It is also known that 1,2,4-triazole-3(2H)-thiol has anti-
bacterial and anti-inflammatory activity [4]. This compound
may have potential medical applications in the treatment of
infections and inflammation. However, more research is need-
ed to establish the effectiveness and safety of this compound
before it can be used in medicine.

In the literature, there is insufficient information on the
synthesis of compounds in a series of pyrimidine-2-thiol
derivatives containing a five-membered nitrogen-containing
heterocyclic fragment; at the same time, there are a sufficient
number of examples [5], demonstrating the synthetic and
biological potential for compounds of this kind.

The relevance of the study of the ““structure — acute toxicity”
relationship in a number of newly synthesized derivatives
of 1,2,4-triazole-3(2H)-thione with pyrimidine-2-thiol is
due to the synthesis of potential low molecular weight in-
terferon inducers and antitumor agents, as well as the search

for molecular descriptors of their structure, important for
establishing “structure — acute toxicity” laws as a system for
evaluating the biological effects of compounds. Therefore, it
is strategically and economically justified to conduct a study
of the acute toxicity of synthesized compounds as a priority.

Aim

The purpose of the work is targeted synthesis of a number
of S -derivatives (1,2,4-triazole-3(2H)-yl)methyl)thiopyrimi-
dines and the establishment of the “structure — acute toxicity”
relationship.

Materials and methods

The 'H spectra were recorded on a Bruker AC-400 spec-
trometer (400 MHz, respectively) in DMSO-d6, the internal
standard was TMS. LC-MS were recorded on a high-perfor-
mance liquid chromatograph Agilent 1260 Infinity HPLC
System and with the help of a diode array detector with
proton ionization. Elemental analysis (C, H, N, S) was made
on ELEMENTAR vario EL cube (standard — sulfanilamide).
The melting points were determined by the capillary method
in “Stanford Research Systems Melting Point Apparatus
100” (SRS, USA). The used reagents were purchased from
Sigma-Aldrich (Merck).

Compounds 1.1, 1.2, 1.3 were synthesized using the
well-known method [6, 7] with constants corresponding to
literature data.

N-methyl-2-(2-(pyrimidin-2-ylthio)acetyl)hydrazine-1-
carbothioamide (1.4). Yield 92 %, yellow powder, Mp 278 °C
(DMF). '"H NMR spectrum, 6, ppm. (J, Hz): 2.93 (d,J=1.2
Hz, 3H), 3.86 (s, 2H), 7.21 (t, J = 4.4 Hz, 1H), 7.50-7.54
(m, 1H), 8.56 (d, J = 4.4 Hz, 2H), 9.55 (d, ] = 5.2 Hz, 1H),
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9.77 (d, J = 5.2 Hz, 1H),. Mass spectrum, m/z (I, %) 258
[M+H]" (100). Found, %: C 37.31; H4.33; N 27.20; S 24.95.
C.H, N,OS,. Calculated, %: C 37.34; H 4.31; N 27.22;
S 24.92.

Obtaining of 4-methyl-5-((pyrimidin-2-ylthio)methyl)-4H-
1,2,4-triazole-3-thiol 1.5 (general methods). A mixture of
0.01 mol of 2-(pyrimidin-2-ylthio)acetohydrazide, 0.01 mol
of sodium hydroxide, and 50 ml of purified water is boiled
for 2 hours. After complete cooling, 2 ml of concentrated
ethanoic acid is added to the filtrate. The resulting precipitate
is filtered and washed with purified water. For analysis, it was
purified by recrystallization from DMF. Light yellow powder,
soluble in aqueous solutions of alkalis, DMF and 1,4-dioxane.

4-methyl-5-((pyrimidin-2-ylthio)methyl)-4H-1,2,4-triazole-
3-thiol (1.5). Yield 72 %, light yellow powder, Mp 266 °C
(DMF). '"H NMR spectrum, &, ppm. (J, Hz): 3.55 (s, 3H),
443 (s,2H),7.19(t,J=4.4 Hz, 1H), 8.53 (d, ] =4.4 Hz, 2H),
12.83 (s, 1H). Mass spectrum, m/z (I, %) 240 [M+H]" (100).
Found, %: C 40.11; H 3.82; N 29.35; S 26.71. CH/N.S..
Calculated, %: C 40.15; H 3.79; N 29.26; S 26.79.

Obtaining of S-alkyl derivatives 4-methyl-5-((pyrimidin-
2-ylthio)methyl)-4H-1,2,4-triazole-3-thiols 1.6-1.15 (general
methods). A mixture of 0.005 mol of 4-methyl-5-((py-
rimidin-2-ylthio)methyl)-4H-1,2,4-triazole-3-thiol and
0.005 mol of sodium hydroxide dissolved in 50 ml of pro-
pan-2-ol is prepared. Then, add 0.005 mole of haloalkane
(iodomethane, bromoethane, 1-bromopropane, 1-bromobu-
tane, 1-bromopentane, 1 bromohexane, 1bromoheptane,
1-bromooctane, 1-bromononane, 1-bromodecane). Heat the
mixture for 2 hours, cool, filter the sediment, and wash it with
purified water. For analysis, crystallize the compounds from
methanol. The obtained crystalline substances (1.6—1.15) are
yellow or brown in color, insoluble in water, and soluble in
organic solvents.

2-(((4-methyl-5-(methylthio)-4 H-1,2,4-triazole-3-yl)methyl)
thio)pyrimidine (1.6). Yield 86 %, yellow powder, Mp 251 °C
(MeOH). '"H NMR spectrum, 8, ppm. (J, Hz): 2.71 (s, 3H),
3.55(s,3H),4.51(s,2H),7.21 (t,J=7.5Hz, 1H),8.59 (d,J =
7.5 Hz, 2H). Mass spectrum, m/z (I, %) 254 [M+H]" (100).
Found, %: C 42.63; H 4.29; N 27.67; S 25.38. C;H N.S..
Calculated, %: C 42.67; H 4.38; N 27.64; S 25.31.

2-(((5-(ethylthio)-4-methyl-4H-1,2,4-triazole-3-yl)methyl)
thio)pyrimidine (1.7). Yield 93 %, yellow powder, Mp 246
°C (MeOH). 'H NMR spectrum, 6, ppm. (J, Hz): 1.39 (t, J
= 8.0 Hz, 3H), 3.16 (q, J = 8.0 Hz, 2H), 3.55 (s, 3H), 4.51
(s, 2H), 7.21 (t, J = 7.5 Hz, 1H), 8.60 (d, J = 7.5 Hz, 2H).
Mass spectrum, m/z (I, %) 268 [M+H]" (100). Found, %:
C44.87; H4.98, N 26.17; S 24.05. C, H ,N.S.. Calculated,
%: C44.92; H4.90; N 26.19; S 23.98.

2-(((4-methyl-5-(propylthio)-4 H-1,2,4-triazole-3-yl)methyl)
thio)pyrimidine (1.8). Yield 82 %, yellow powder, Mp 245
°C (MeOH). 'H NMR spectrum, 6, ppm. (J, Hz): 1.05 (t, J
= 8.0 Hz, 3H), 1.72-1.76 (m, 2H), 3.13 (t, J = 7.1 Hz, 2H),
3.55(s,3H),4.51(s,2H),7.21 (t,J=7.5Hz, 1H), 8.61 (d,J =
7.5 Hz, 2H). Mass spectrum, m/z (I, %) 282 [M+H]" (100).
Found, %: C 46.91; H 5.41; N 24.82; S 22.81. C, H N.S

157 572"

Calculated, %: C 46.95; H 5.37; N 24.89; S 22.79.

2-(((5-(butylthio)-4-methyl-4H-1,2,4-triazole-3-yl)methyl)
thio)pyrimidine (1.9). Yield 91 %, yellow powder, Mp 241 °C
(MeOH). 'H NMR spectrum, 8, ppm. (J, Hz): 0.94 (t, ] =8.0
Hz, 3H), 1.36-1.50 (m, 2H), 1.64 — 1.76 (m, 2H), 3.10 (t, J
=7.1 Hz, 2H), 3.56 (s, 3H), 4.51 (s, 2H), 7.21 (t,J = 7.5 Hz,
1H), 8.61 (d, J=7.5 Hz, 2H). Mass spectrum, m/z (I, %) 296
[M+H]" (100). Found, %: C48.81; H5.78; N 23.76; S 21.65.
C,H,,N,S.. Calculated, %o: C48.79; H 5.80; N 23.71; S 21.70.
2-(((4-methyl-5-(pentylthio)-4H-1,2,4-triazole-3-yl)methyl)
thio)pyrimidine (1.10). Yield 94 %, yellow powder, Mp 238 °C
(MeOH). '"H NMR spectrum, 6, ppm. (J, Hz): 0.83 —0.94 (m,
3H), 1.29-1.39 (m, 1H), 1.34—1.45 (m, 3H), 1.67—1.78 (m,
2H), 3.18 (t, J =7.1 Hz, 2H), 3.58 (s, 3H), 4.51 (s, 2H), 7.21
(t,J=7.5Hz, 1H), 8.61 (d, J=7.5 Hz, 2H),. Mass spectrum,
m/z (I, %) 310 [M+H]" (100). Found, %: C 50.43; H 6.14;
N 22.69; S 20.76. C,,H,\N.S,. Calculated, %: C 50.46;
H 6.19; N 22.63; S 20.72.
2-(((5-(hexylthio)-4-methyl-4H-1,2,4-triazole-3-yl)methyl)
thio)pyrimidine (1.11). Yield 88 %, yellow powder, Mp 237
°C (MeOH). 'H NMR spectrum, 8, ppm. (J, Hz): 0.84 —0.95
(m, 3H), 1.24-1.36 (m, 6H), 1.65 — 1.76 (m, 2H), 3.15 (t, J
=7.1 Hz, 2H), 3.60 (s, 3H), 4.51 (s, 2H), 7.21 (t,J = 7.5 Hz,
1H), 8.61 (d,J=7.5 Hz, 2H). Mass spectrum, m/z (I, %) 254
[M+H]" (100). Found, %: C 51.95; H 6.58; N 21.66; S 19.80.
C,H, N.S,. Calculated, %: C 51.98;H 6.54; N 21.65; S 19.82.
2-(((5-(heptylthio)-4-methyl-4H-1,2,4-triazole-3-yl)methyl)
thio)pyrimidine (1.12). Yield 78 %, yellow powder, Mp 232
°C (MeOH). 'H NMR spectrum, 3, ppm. (J, Hz): 0.84 —0.95
(m, 3H), 1.23-1.38 (m, 8H), 1.65 — 1.76 (m, 2H), 3.16 (t, J
=7.1 Hz, 2H), 3.61 (s, 3H), 4.54 (s, 2H), 7.21 (t,J = 7.5 Hz,
1H), 8.61 (d,J =7.5 Hz, 2H). Mass spectrum, m/z (I, %) 338
[M+H]" (100). Found, %: C 53.46; H 6.82; N 20.81; S 18.91.
C,H,N.S.. Calculated, %: C 53.38; H 6.87; N 20.75; S 19.00.
2-(((4-methyl-5-(octylthio)-4H-1,2,4-triazole-3-yl)methyl)
thio)pyrimidine (1.13). Yield 82 %, light brown powder, Mp
228 °C (MeOH). 'H NMR spectrum, 8, ppm. (J, Hz): 0.83
—0.96 (m, 3H), 1.21-1.46 (m, 10H), 1.65 — 1.76 (m, 2H),
3.16 (t, ] = 7.1 Hz, 2H), 3.62 (s, 3H), 4.54 (s, 2H), 7.20 (t,
J=7.5Hz, 1H), 8.61 (d, J = 7.5 Hz, 2H). Mass spectrum,
m/z (1, %) 352 [M+H]" (100). Found, %: C 54.73; H 7.12;
N 19.97; S 18.18. C, H,\N.S,. Calculated, %: C 54.67;
H7.17; N 19.92; S 18.24.
2-(((4-methyl-5-(nonylthio)-4H-1,2,4-triazole-3-yl)methyl)
thio)pyrimidine (1.14). Yield 91 %, light brown powder, Mp
227 °C (MeOH). 'H NMR spectrum, 8, ppm. (J, Hz): 0.83
—0.96 (m, 3H), 1.20-1.46 (m, 12H), 1.65 — 1.76 (m, 2H),
3.14 (t, J = 7.1 Hz, 2H), 3.64 (s, 3H), 4.53 (s, 2H), 7.20 (t,
J=17.5 Hz, 1H), 8.61 (d, J = 7.5 Hz, 2H). Mass spectrum,
m/z (I, %) 366 [M+H]" (100). Found, %: C 55.91; H 7.40;
N 19.11; S 17.59. C__H,.N.S,. Calculated, %: C 55.86;
H 7.45; N 19.16; S 17.54.
2-(((5-(decylthio)-4-methyl-4H-1,2,4-triazole-3-yl)methyl)
thio)pyrimidine (1.15). Yield 91 %, brown powder, Mp 225
°C (MeOH). 'H NMR spectrum, 8, ppm. (J, Hz): 0.84-0.95
(m, 3H), 1.20-1.32 (m, 10H), 1.28 — 1.40 (m, 2H), 1.35-1.47
(m, 2H), 1.70 — 1.74 (m, 2H), 3.14 (t, J = 7.1 Hz, 2H), 3.67
(s, 3H), 4.53 (s, 2H), 7.18 (t, J = 7.5 Hz, 1H). 8.61 (d, J =
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7.5 Hz, 2H). Mass spectrum, m/z (I, %) 380 [M+H]" (100).
Found, %: C 56.92; H 7.74; N 18.52; S 16.82. C, .H,,N.S .
Calculated, %: C 56.96; H 7.70; N 18.45; S 16.89.

Study of acute toxicity of synthesized compounds on
adult of Danio rerio. The experiment used 2-months-old
fish, 11.8 £ 0.1 mm in length and 2.6 + 0.2 g in weight.

The concentration of the studied compound ranged from
5.0 to 100.0 mg/l. Danio rerio adults were kept in aerated
aquariums with carbon-filtered tap water (pH = 7.3 £+ 0.3;
95 % Cl) at a temperature of 26.5 °C. Oxygen-enriched water
was also used for experiments. Before setting up the experi-
ments, the fish were acclimatized, with a mortality rate of no
more than 1 in 500 individuals. The studied newly synthesized
compounds were first emulsified in ERCASORB 2080 and
then dissolved in distilled water. Each mini-aquarium with a
specific dose of the compound contained at least 7 individuals
of Danio rerio. During the experiments, the fish were kept
on a diet for the 96-hour test period, and their mortality was
checked every 24, 48, 72 and 96 hours.

Fish are considered dead if there is no visible movement
(e.g., gill movements) and if the caudal peduncle does not
elicit a reaction. Dead fish were removed during observation
and mortality was recorded.

Statistical analysis of the obtained results was carried out
using the STATISTICA 6 program. The degree of toxicity
of the studied compounds was determined according to the
classification D. R. Passino [8].

Results

One of the well-known methods of synthesis of 5-substitut-
ed-1,2,4-triazole-3(2H)-thiones consists in the synthesis of
intermediate carbothioamides followed by heterocyclization
in an alkaline medium [9,10]. Therefore, the previously ob-
tained hydrazide 1.3 was reacted with methyl isothiocyanate
in an ethanol medium to form the intermediate product car-
bothioamide 1.4, and further cyclization was carried out under
the influence of an aqueous solution of sodium hydroxide
for 2 hours with stirring on a magnetic stirrer. The obtained

(EtO),HC H2N 1.1l
yo s 2O x

(EtO),HC H2N

K,CO3

Hal=Br,1  HC

1.6 R =CH; 1.7R—CZH5
1.8R=CsH; 1.9R=CyHo
110 R =CsHyy 111 R = CgHys
112R=CHis 1.43R = CgHyy
114 R =CgHqg 1.15 R = CyoHa

CICH,COOC,Hs

Acetone, reflux

oHT (\)\ J\N/CH3 H;C—N=C=S$§

solution was acidified with glacial acetic acid, resulting in
the precipitation of compound 1.5 (Fig. 1).

It is known that the presence of alkyl substituents at the sulfur
atom in 1,2 4-triazole-3(2H)-thiones increases their biological
activity. For this reason, it was expedient to obtain S-deriva-
tives of (1,2,4-triazole-3(2H)-yl)methyl)thiopyrimidines.

Alkyl derivatives (1.6-1.15) were obtained by the re-
action of the starting thione 1.5 and the corresponding
haloalkane in the medium of a polar solvent — ethanol
with the addition of an equimolar amount of sodium
hydroxide.

Subsequently, the compounds were tested for acute toxicity
on Danio rerio hydrobionts for 96 hours, and lethal concen-
trations were calculated. Four compounds were selected for
the study.

Mortality every 24, 48, 72 and 96 hours was tabulated for
each concentration / percentage respectively (7able 1).

Based on the obtained data, graphs of the dependence of
concentration on fish mortality percentage were constructed,
and the corresponding LC,; values of the newly synthesized
compound were calculated.

Discussion

The 'H NMR spectra of the compound are characterized by
a singlet signal of the protons of the -S-CH, group at the
pyrimidine ring at 4.51 ppm, and in the case of the 1,2,4-tri-
azole nucleus, it is manifested by a singlet at 3.16 ppm.
The presence of these pixels confirms the passage of the
alkylation reaction precisely on the sulfur atom. The proton
signal of the thiol group was registered in the spectrum of
compound 1.5 at 12.83 ppm. in the form of a singlet. All
S-derivatives (1,2,4-triazole-3(2H)-yl)methyl)thiopyrimi-
dines are characterized by the signals of 3 protons of the
pyrimidine ring at 7.21 ppm and 8.59 ppm in the form of
doublets and triplets with a characteristic coupling constant
for aromatic rings.

It is known that along with indicators of biological activ-
ity of molecule, its toxicity class should also be taken into

Cx Cx

EtOH
H

1.4

Fig. 1. Synthesis of molecular hybrids of 1,2,4-triazole and pyrimidine-2-thiole as potential multifunctional agents with low toxicity.
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Fig. 2. Graph of dependence of concentration on % mortality of fish.

Table 1. Mortality results obtained at 24, 48, 72 and 96 hour intervals are given respectively as the number of deaths / percent of total (%) of some

S-derivatives of (1,2,4-triazole-3(2H)-yl)methyl)thiopyrimidines

s
0

The concentration, mg/l
5

24 hours 0 0 0

48 hours 0 0 0 0

72 hours 0 0 0 0

96 hours 1/14 0 1/14 0
10 24 hours 0 0 0 0

48 hours 0 0 0 0

72 hours 0 0 0 0

96 hours 1/14 2/29 3/42 2/29
18 24 hours 0 0 0 0

48 hours 0 0 0 0

72 hours 0 0 0 0

96 hours 2/29 2/29 2/29 4/57
34 24 hours 0 0 0 0

48 hours 0 0 0 0

72 hours 0 0 0 0

96 hours 2/29 2/29 1/14 1/14
65 24 hours 0 0 0 0

48 hours 0 0 2/29 0

72 hours 2/29 2/29 0 2/29

96 hours 4/57 1/14 1/14 1/14
100 24 hours 0 0 0 0

48 hours 0 0 0 0

72 hours 0 0 0 0

96 hours 3/42 3/42 3/42 3/42

Table 2. Acute toxicity of compounds of some S-derivatives of (1,2,4-triazole-3(2H)-yl)methyl)thiopyrimidines

LC,,, mg/l

50”

27.07

8.29

49.66

9.24

Relative toxicity

Slightly toxic

Moderately toxic

Slightly toxic

Moderately toxic
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account. These data are often related to each other and are
usually directly proportional. Therefore, before conducting
any preclinical studies of new potential drugs, it is advis-
able to start an experiment to establish indicators of acute
toxicity. From a practical point of view, the expediency of
the above-mentioned method consists in the further use of
LC,, values to calculate the doses of the studied substances
when administered in subsequent experiments to determine
biological activity (Fig. 2).

Thus, after analyzing LC,  data (7able 2), we found that the
least toxic among the studied compounds is 2-(((4-methyl-
5-(octylthio)-4H-1,2 4-triazole-3-yl )ymethyl)thio)pyrimidine
(1.13) with an acute toxicity value of 49.66 mg/l. The most
toxic compound is 2-(((4-methyl-5-(methylthio)-4H-1,2,4-
triazole-3-yl)methyl)thio)pyrimidine (1.6). with the LC,|
value of 8.29 mg/I.

The low toxicity of the compound 2-(((4-methyl-5-(oc-
tylthio)-4H-1,2,4-triazole-3-yl)methyl)thio)pyrimidine
(1.13) is most likely caused by the presence of an octyl
substituent, which sufficiently penetrates through biologi-
cal membranes and does not have a strong toxic effect on
organ systems and does not accumulate, but is metabolized
in the cell.

According to the acute toxicity LC,, (96 hours) of the
compounds, as classified by D. R. Passino and co-authors
[8], they can be assigned to the classes of moderately toxic
to low-toxic compounds.

The following clinical signs were observed in experimen-
tal animals: at low concentrations (5-10 mg/1), exophthalmia
(swelling in the orbital pits, which leads to bulging of one
or both eyes) and increased spontaneous activity were ob-
served. The middle range of concentrations (18—65 mg/l)
was marked by the appearance of petechiae (small spots) or
hematoma (area of blood) due to intradermal or submucosal
bleeding in fish, as well as excessive mucus production. At
high concentrations (100 mg/l), abdominal swelling due to
fluid accumulation was observed, which may cause bulging
scales and/or a crack in the abdominal wall.

Conclusions

1. New hybrids of 1,2,4-triazole-3(2H)-yl)methyl)thiopy-
rimidines were obtained using the heterocyclization reaction
of the intermediate carbothioamide. To reduce the indicators
of acute toxicity and increase their biological activity, syn-
thesized S-derivatives of this series.

2. It was established that S-derivatives of 1,2,4-triazole-
3(2H)-yl)methyl)thiopyrimidines belong to moderately toxic
to low-toxic compounds according to the classification of
D. R. Passino.

3. 2-(((4-Methyl-5-(octylthio)-4H-1,2,4-triazole-3-yl)
methyl)thio)pyrimidine (1.13) with an acute toxicity value
0f'49.66 mg/1. The most toxic compound is 2-(((4-methyl-5-
(methylthio)-4H-1,2,4-triazole-3-yl)methyl)thio)pyrimidine
(1.6). with the LC, value of 8.29 mg/I.

Prospects for further research. The results of the work made
it possible to plan further pharmacological studies based on
the parameters of acute toxicity and to identify the most toxic

pharmacophores in the compound. To supplement the virtual
library of 1,2,4-triazole derivatives as promising biologically
active compounds.
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Diuretic activity of some 4- and 3-thio-substituted 1,2,4-triazoles
with fluorophenyl fragments
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Diuretics increase the volume of urine and sodium excretion, and therefore are often used to remove excess fluid from the body during
various diseases, including hypertension, heart and kidney failure, nephrotic syndrome, cirrhosis, etc. Until now, a wide range of diuretics
is known, but none of them is completely safe and has a number of side effects.

The aim of the work is to investigate the diuretic activity of 1,2,4-triazole derivatives containing fluorophenyl substituents at the fifth position
of the 1,2,4-triazole fragment, as well as to establish the relationship between “chemical structure and diuretic action” among derivatives
1,2,4-triazole.

Materials and methods. To study the effect on kidney function, six groups of animals with seven rats each were used. When studying
water diuresis, rats were kept on a constant diet with free access to water. Before water loading (5 % of body weight), rats were fasted
for 2 hours without food and water. Since all tested compounds were insoluble in water, they were administered orally as an aqueous
suspension stabilized with Tween-80. The compounds were administered at a dose of 1/10 LD,

Results. The diuretic activity of 28 new compounds of a number of substituted 1,2,4-triazole-3-thiols, which according to their chemical
structure belong to different classes of compounds, was investigated.

Conclusions. Analysis of the results of diuretic activity indicates that there are a number of compounds whose activity is higher than
hypothiazide, as well as a compound that exceeds the activity of furosemide.

Key words: diuretic effect, 1,2,4-triazole derivatives, “structure — action”.
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HiypeTnyHa akTMBHICTb Aeskux 4- i 3-riozamiwieHux 1,2,4-tpiasonis i3 propdeHinbHUMU parmeHTamm
O. A. birgaH, B. B. MapuyeHko, b. M. Kupuuko, T. B. 3seHnropogceka, . M. PomaHiHa

[iypeTnky 36inbLuytoTb 06’eM BUAINEHOI Cevi Ta BUBEAEHHS HATPItO, IX 4AaCTO BUKOPUCTOBYHOTb At SMEHLLEHHS HAAJULLIKY PiAVHW B OpraHiami
Mpu pi3HUX 3aXBOPIOBAHHSIX: apTepiarbHii rinepTeHsii, cepueBilt i HUPKOBIN HEAOCTaTHOCTI, HEPOTUYHOMY CUHAPOMI, LMPO3i TOLO. HUHI Ha
PUHKY JOCTYMHUIA LUMPOKWIA BUBIp AiypeTukiB, ane Hemae xopaHoro 6e3nevHoro 3acoby — BCi npenapaTu CpUYMHSIKOTL NeBHi NobiYHi edhekTn.

MeTta po60TK — BUBYEHHS AiyPETUYHOI aKTUBHOCTI MOXigHUX 1,2,4-Tpiasony, WO MICTATb Npy B M'SATOMY MonoxeHHi 1,2,4-Tpiasonosoro
dparmeHTa (PTOPOdEHINbHI 3aMICHUKM, @ TaKoX BCTAHOBIIEHHS B3aEMO3B'A3KY «XiMiYHa CTPYKTypa — ceyoriHHa Ais» cepen NoXigHux
1,2,4-Tpiasony.

Marepianu ta metoan. [Ing BUBYEHHS BMMBY Ha (DYHKLi0 HUPOK 3AIMCHUNM JOCHIMKEHHS Ha 6 rpynax no 7 wypiB y KoxHin. [lig yac
JAOCNiMKEeHHs BOOHOIO Aiypesy LLypiB yTpyMyBanu Ha NOCTINHIW AiETi 3 BinbHUM AOCTYNOM A0 BoAW. [epen HaBaHTaxeHHsAM BoZot (5 %
Bif, Macu Tina) Lwypis BUTpUMyBanu 2 roaunHu 6es ixi Ta Boau. YCi cnonykm, ski BUB4anu, Hepo34uHHi B BOAI, TOMY iX BBOAUMNW nNepoparnbHO
AIK BOAHY cycreHsito, cTabinisoany TeiHomM-80. Crionyku Beogmnm B 4osi 1/10 LD,

Pesyneratu. [locnignnu AiypeTuyHy akTuBHICTL 28 HOBWX Cronyk pspy 3amilleHux 1,2,4-tpiason-3-Tionis, Aki 3a XiMiyHowO ByA0BOHO
Hanexartb A0 Pi3HKX KnaciB Cronyk.

BucHoBku. AHani3 pesynbraTiB AiypeTUYHOI akTUBHOCTI NOKa3aB: € psif CosyK, akTUBHICTb SIKVMX BULLA 3a rinoTiasua, a Takox € Cronyka,
LLO NepEeBULLYE aKTMBHICTb hypocemiay.

KnioyoBi cnoBa: giypeTnyHa akTUBHICTb, NoxiaHi 1,2,4-Tpiasony, «CTpyKTypa — Ais».
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The achievements of Ukrainian scientists in the field of
synthetic organic chemistry significantly contribute to the
development of world science. Among the variety of known
organic compounds, the heterocyclic system of 1,2,4-tri-
azole deserves special attention, as it has been at the center
of research for decades [1,2,5]. The 1,2,4-triazole cycle has
unique properties, which make it a very attractive target for
research [3,4].

Numerous publications by various scientific teams from
around the world have demonstrated the high reactivity of
1,2,4-triazole derivatives, as well as their low toxicity [6,10],
and a wide range of possibilities for their use as potential
biologically active compounds [7-9]. Promising properties
of'some 1,2,4-triazole derivatives, which are used as effective
plant growth regulators, have been described in [8,11]. It is
worth emphasizing the possibility of using 1,2,4-triazole
derivatives as veterinary drugs [9,10].

In particular, the drug “Trifuzol-Neo” is widely used in
veterinary medicine, which has recently gained popularity
due to its effectiveness. At the stage of registration is a new
original antifungal veterinary drug in the form of liniment
“VetMicoDerm”. Therefore, the continuation of research
related to the synthesis of new derivatives of 1,2,4-triazole,
as well as the study of the pharmacological properties of
new derivatives is an important scientifically attractive area,
which undoubtedly offers promising opportunities in various
aspects of human life.

In our opinion, the study of the diuretic activity of new
1,2,4-triazole derivatives deserves special attention. First,
the creation of new diuretics is relevant today, and secondly,
there is information that some 1,2,4-triazole derivatives have
high diuretic activity [9]. Therefore, the aim of our work
was to investigate the diuretic activity of new substituted
1,2,4-triazole-3-thiols.

Aim

The aim of the work is to study the diuretic activity of
1,2,4-triazole derivatives containing fluorophenyl substituents
at the fifth position of the 1,2,4-triazole fragment, as well as
to establish the relationship between “chemical structure and
diuretic action” among derivatives 1,2,4-triazole.

Materials and methods

In our research, we used a series of new substituted 1,2,4-tri-
azole-3-thiols (Fig. 1), which were first synthesized in the
laboratory of organic synthesis of the Department of Natural
Sciences for foreign students and toxicological chemistry of
Zaporizhzhia State Medical and Pharmaceutical University.
Physical-chemical constants of the synthesized compounds
have been studied and described before, some of them are
given in the literature [1,10].

Previously, we conducted a study to determine the dose of
synthesized compounds, we also studied the general toxic
effect and acute toxicity of these derivatives. The research
was carried out according to the well-known express me-
thod of V. B. Prozorovsky, and the assessment of the degree

of toxicity was determined by K. K. Sidorov. The animals
were kept on a standard diet, under natural light regime “day
and night” [12]. Further studies were performed taking into
account the “Rules of preclinical safety assessment of phar-
macological agents (GLP)” [13]. Acute toxicity studies of
each compound were studied in a range of four doses, each
of which was tested on 2 animals [14,16].

The follow-up period was 14 days, during which the nature
and duration of symptoms of intoxication, the time of death,
and the number of dead animals from each dose were taken
into account [15,16]. The research was conducted in accord-
ance with the national “General Ethical Principles of Animal
Experiments” (Ukraine, 2001), which is consistent with the
provisions of the European Convention for the Protection of
Vertebrate Animals Used for Experimental and Other Scien-
tific Purposes (Strasbourg, France, 1985).

To study the effect on renal function, 6 groups of
animals with 7 rats in each were used. In the study of
aqueous diuresis, rats were kept on a constant diet with
free access to water. Prior to water loading (5 % of body
weight), rats were kept for 2 h without food and water.
All compounds studied were water-insoluble, so they were
administered orally as an aqueous suspension stabilized
with tween-80. The compounds were administered at a
dose of 1/10 of LD,

The amount of urine was measured every hour for 4 hours.
The amount of urine excreted by the control group of animals
(which did not receive test compounds) was taken as 100 %.
The study and analysis of the obtained experimental data
were performed in comparison with the reference diuretics:
hypothiazide and furosemide.

Results

Twenty-eight new compounds, including substituted 1,2,4-tri-
azole-3-thiols belonging to different classes of compounds
based on their chemical structure, were studied for their
diuretic activity (Fig. I).

Among the 3-(2-,3-fluorophenyl)-6-(aryl-,heteryl)-[1,2,4]
triazolo[3,4-b][ 1,3,4] thiadiazoles, four exceed the reference
diuretic hypothiazide (2, 4, 5, 6, Table 1), and 3-(2-fluoro-
phenyl)-6-(phenyl)-[1,2,4]triazole[3,4-b][ 1,3,4]thiadiazole
(1), 3-(3-fluorophenyl)-6-(3-methoxyphenyl)-[1,2,4]
triazole[3,4-b][1,3,4]thiadiazole (7) and 3-(3-fluorophe-
nyl)-6-(2-bromo-4-fluorophenyl)-[1,2,4]triazole[3,4-b]
[1,3,4]thiadiazole (8) approximate by activity to furosem-
ide. Regarding the activity of 3-(2-,3-fluorophenyl)-6-R -
7H[ 1,2 4]triazolo[3,4-b][1,3,4]thiadiazines (9-14, Table 1),
high rates of diuretic action were not detected.

Discussion

Analysis of the results of the diuretic activity of 3-alkylthio-
5-(3-fluorophenyl)-4-methyl-1,2,4-triazoles (1518, Table I)
shows a fairly high activity against hypothiazide, especially
for 3-propylthio-5-(3-fluorophenyl)-4-methyl-1,2,4-triazole
(15) and 3-hexylthio-5-(3-fluorophenyl)-4-methyl-1,2,4-tri-
azole (18).
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= 2-F, Rz = 2-phenyl; 11) R4

Fig. 1. Structure of some substituted 1,2,4-triazole-3-thiols.

= 2-F, Rz = 4-fluoro-phenyl; 12) R1
= 3-F, Ry =4-methoxyphenyl; 15) Ry = C3Hz; 16) Ry = C4Ho; 17) Ry =
= 2-F, Ry =3-fluorophenyl; 22) Ry =
4-fluorophenyl; 26) Ro = 2-hydroxyphenyl;

4-bromophenyl; 21) R4
= 3-F, Rz = 2-hydroxyphenyl; 25) R, =
=NHgz, R2 = phenyl

Table 1. The results of the study of the diuretic activity of some substituted 1,2,4-triazole-3-thiols

120 min, M £ m, ml A % to control 240 min, M= m, ml A % to control

15-18

N—N

o\ R,
N\ N)\S/\\O(
HN\\ F F|<

27,28

= 2-F, Rz = 2-methoxyphenyl;

3-F, Rz = 3-methoxy-phenyl; 8) R1 = 3-F, Ry = 2-bromo-4-fluorophenyl;
= 2-F, Rz =4-methoxyphenyl;

CsH11; 18) R1 = CgHus;

2-F, Rz = 4-fluorophenyl;

Control 1.330 £0.113 2130+ 0.117

Furosemide 4.0800 + 0.0352* 186.07 6.050 + 0.028* 188.77
Hypothiazide 2.710£0.332* 83.12 3.610+0.312* 7718
1 3.660 + 0.438* 96.08 6.110 + 0.366* 137.18
2 2.770 £ 0.074* 72.54 5.590 + 0.310* 94.33
3 2.090 £ 0.166 33.45 3.210 + 0.208* 32.32
4 2.230+0.484 54.17 4.870 + 0.458* 96.28
Control 1.630 + 0.159 - 2.740 £ 0.265 -

5 2.840 + 0.088* 72.44 5.780 + 0.209* 94.18
6 2.720+0.187 73.22 5.750 + 0.187 95.11
7 3.180 £ 0.344 96.09 6.170 £ 0.456 138.19
8 3.150 £ 0.445 96.12 6.130+£0.413 139.32
9 2.120+0.222 1717 3.280+0.216 63.16
Control 1.330 £ 0.088 - 2.210 £ 0.249 -

10 2130+0.212* 43.77 4.210 £ 0.260* 73.13
11 1.540 + 0.133* 3.35 3.110 £ 0.228 17.74
12 1.570+0.214 15.54 2420+0.115 40.65
13 1.870+0.175 33.54 3.300 £ 0.211* 31.55
14 3.240+0.155 30.07 5.180+0.319 69.21
15 4110+ 0.113 160.23 7.560 + 0.221 162.16
Control 1.350 £ 0.172 - 2.520+0.115 -

16 2.380+0.609 53.85 4.750 + 0.563 95.62
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Cont. of table 1.

120 min, M £ m, ml A % to control 240 min, M £ m, ml A % to control

1.870 £ 0.254 21.66 4.150 £ 0.432 98.28
18 2.690 £ 0.255 23.27 4.330+0.417 100.15
19 2.220+0.114 21.31 4.420£0.113 96.41
20 1.450 £ 0.211 17.31 2.720£0.477 12.63
21 2120 £ 0.274* 47.87 4.720 £ 0.236* 124.11
22 2.620 £ 0.133" 46.46 4.380 £ 0.221 126.15
23 1.210+£0.019 11.18 3.230 +0.409 51.23
24 1.440+£0.113 12.19 3,770 + 0.509 52.13
25 3.680 £ 0.0312* 182.02 5.470+0.016* 186.25
26 2.630 £ 0.262 64.52 4.660 + 0.233" 65.13
27 2.460 £0.218 62.11 4.520 £ 0.142 61.09
28 1.550 £ 0.172 7.63 3.050 £ 0.175 19.66

*:p <0.05 in relation to control.

Molecules of 5-(2-,3-fluorophenyl)-4-(aryl-,heteryl)
ylidene)amino-1,2 4-triazole-3-thiols (19-24, Fig. I) consist
of various functional substituents. Therefore, it is possible to
assume with a certain probability that their activity depends
on features of structure of substituents on amino group.

Thus, the introduction of a 3-fluorophenyl or 4-fluoro-
phenyl substituent into the molecule leads to an increase in
diuretic activity almost twice relative to hypothiazide (21, 22,
Table 1). Of particular note is 5-(3-fluorophenyl)-4-(4-fluoro-
phenylamino)-1,2,4-triazole-3-thiol (25, Table I), whose
diuretic activity is highest.

The obtained data were statistically processed using
the standard software package Microsoft Office 2007 and
Statistica for Windows 6.0. The significance of intergroup
differences according to experimental data was established
using Student’s t-test. The level of statistical significance
of differences in research results is p < 0.01. Analyzing
the results of the experiment, it was found that some com-
pounds that were studied in a number of new derivatives of
1,2,4-triazole-3-thiol, have a pronounced diuretic activity
(Table 1).

Conclusions

1. The diuretic activity of a number of new 4- and
3-thio-substituted 1,2,4-triazoles with fluorophenyl fragments
was studied for the first time.

2. A thorough analysis of the results of diuretic activity
reveals several compounds with higher activity than hypo-
thiazide, as well as a compound with greater activity than
furosemide.

3. In some cases, certain patterns between the chemical
structure of the molecules and their diuretic activity were
observed.
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3actocyBaHHA TioueTtamMy B KOMMJEKCHIN Tepanii
©0MOBOI KOHTY3il FONOBHOrO MO3KY

|. ®. BeneHiveB2%AF K. 10. HepsiHoB38C B, |. YepHin®'AF 1. A. Cepena®3C,
N. I. KyyepeHko®23AC H, B. leper’sHko(2*2PE K. |, KaHamben(H2BE

'OHY «HaykoBo-npaKkTU4HUiA LeHTp NpodinakTuyHoi Ta kniHivHoi MeauumHny OYC, M. Kui, Ykpaia, 23anopisbkuii AepxxaBHWiA MeaMKO-
chapmaLeBTUYHWMIA YHIBEpCUTET, YkpaiHa, *TOB HBO «®apmaTtpoHy, M. 3anopixoks, Ykpaita

A — KOHUenNUis Ta An3aitH gocnipkeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — peparyBaHHs cTarTTi;
F — ocTatouHe 3aTBepaXeHHs CcTaTTi

IMpu rocTpin MO3KOBIN iWEMIl, O CnpuYnHEeHa YepenHo-Mo3KoBOK TpaBmoto (UMT), KoxXeH XBOPWIA € YHiKarlbHUM BMMAAKOM 3i CBOIMM
ocobnmeocTaAMK Ta Nnpobrnemamu.

MeTa po60oTu — BUBYEHHS 3aCTOCYyBaHHs TioLeTamy B KOMMNEKCHIl Tepanii 60M0BOI KOHTY3ii roNOBHOMO MO3KY Ta OLiHIOBaHHS 10r0 Teparne-
BTMYHOI Aji B NaLliEHTIB i3 NErkoto Ta CepeaHbOTSHKKO 3aKpUTO GOMOBO YepenHO-MO3KOBO TPaBMO NOPIBHSIHO 3 6a3NCHOL0 Teparieto.

Matepianu Ta meTogu. O6cTexunm 79 XBOpyX i3 NETKOI0 Ta CepeaHbOTSKKOH 3aKpUTOL GOMOBOK YepENHO-MO3KOBO TpaBMOt. Y 76 ocid
YMT cnpuymHeHa MiHHO-BMOYXOBO TPABMOK; AiarHOCTYBanu CTPYC FOfIOBHOTO MO3KY, 3abili rOfIOBHOTO MO3KY NErkoro CTYneHs, nepesioMm
CKMeniHHA Yepena. XBopi HaAXo4unu 4o BiAdineHHs B roctpomy nepiogi. Mig yac AOChimKeHHS BUKOPUCTAHO KIiHIYHI Ta (OyHKLiOHAmMbHI
METOAM OLiHIOBAHHS CTaHy LieHTpanbHOi HEPBOBOI cucTeMM. [poaHanisoBaHo pesynsraTi KOMMIEKCHOrO MiKyBaHHS.

PesynkraTun. 3actocyBaHHs TioueTamy He CNPUYMHANO NiABULLEHHS 30yANMBOCTI, HEPBO3HOCTI, MOPYLUEHHS CHY B nauieHTiB. MNpoaHa-
ni3yBanu BereTaT1BHy peakTUBHICTb Nicns nikyBaHHs TioLueTamoM. BcTaHoBMAK, L0 NOKa3HUK HOPManbHOI BEreTaTBHOI PeakTUBHOCTI
36inbLmecst 4o 60 %, a B KOHTPOMbHIN rpyni — 10 42 %. [MokasHWKy NauieHTiB i3 NiABULLEHOI BEreTaTUBHOK peakLieto 3MEHLLMNUCS 3
42,8 % 0o 17,9 %, y koHTponbHin rpyni — 3 38,5 % 00 23,1 %. Mo3nTUBHWI KNiHIYHUIA edpeKT B OCHOBHIN rpyni nauieHTiB, ki oTpuMyBanu
Tiouetam, cnoctepiranu y 94 % Bunaakis y nepLui 5 AHiB. Y KOHTPOMbHIN rpyni NO3UTUBHWIA KNiHIYHUIA ebeKT BU3HauMnuU B 76 % BunagkiB.
lNoninweHHa BUSBUAK i B KNiHIYHIN cdbepi, | 3a NoKa3HUKamu BeretaTuBHOI peakTuBHOCTI EET, Wwkanu gocnimkeHHs KOrHITUBHWX (DyHKLIN
MMSE.

BucHoBku. 3actocyBaHHs TioueTamy B rocTpoMy Nepiofi NErkoi Ta cepeaHbOTSIKKOI 3aKpUTOi 60MOBOT YepenHO-MO3K0BOI TpaBMy MiaBM-
LLly€e HEpOMNpOTEKTUBHY Ajto 6asncHoi Tepanii. [oegHaHHS HOOTPOMHOTO 1 HEPONPOTEKTOPHOTO eOeKTIB, WO BNACTUBI KOMGIHOBaHOMY
npenaparty Tiouetam, Aa€ 3MOry iCTOTHO 3MEHLINTY abo YHUKHYTW NOBIYHUX Ail, XapakTepHUX AN TPaguLinHMX paLeTaMHNX HOOTPONIB.

KnioyoBi cnoea: HOOTpOMHi 3acoby, TpaBMM rONOBHOMO MO3KY, OKCUAATUBHUIA CTPEC, HEMPONPOTEKTOPHI 3aC00bU, KOHTY3Ii, KOrHITUBHI
dyHKUiT.
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The use of Thiocetam in the complex therapy of combat-related brain contusion
I. F. Bielenicheyv, K. Yu. Nerianov, V. I. Chernii, D. A. Sereda, L. I. Kucherenko, N. V. Derevianko, K. |. Kandybei

Each patient presents a unique set of characteristics and challenges when it comes to acute cerebral ischemia resulting from cranio-
cerebral injury.

The aim of this study is to investigate the utilization of Thiocetam as part of a comprehensive treatment approach for combat-related
cerebral contusion and to assess the therapeutic effects of Thiocetam in patients with mild and moderate closed combat craniocerebral
trauma in comparison to standard basic therapy.

Materials and methods. 79 patients with mild and moderate closed combat craniocerebral trauma were examined. Among them, 76
patients experienced craniocerebral trauma due to an explosive blast injury, which included conditions such as brain concussion, mild
cerebral contusion, and cranial vault fractures. All patients were admitted to the department during the acute period of their injuries.

During the study, various clinical and functional methods were employed to assess the condition of the central nervous system. These
methods were used to evaluate the effects of the complex treatment administered to the patients.
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Results. The administration of Thiocetam to the patients did not result in an increase in excitability, nervousness, or sleep disturbances.
Furthermore, the examination of autonomic reactivity following Thiocetam treatment revealed that the indicator of normal autonomic
reactivity increased to 60 % in the treated group, whereas it only increased to 42 % in the control group. Additionally, the patients with
initially heightened vegetative reactions experienced a decrease from 42.8 % to 17.9 % in the treated group, while the control group saw a
decrease from 38.5 % to 23.1 %. In terms of clinical outcomes, a positive effect was observed in 94 % of patients in the Thiocetam-treated
group within the first 5 days. In comparison, the control group showed a positive clinical effect in 76 % of cases. This improvement was
evident both in the clinical field and based on indicators of autonomic reactivity in EEG data, as well as cognitive function assessed by
the MMSE cogpnitive function test scale.

Conclusions. The utilization of Thiocetam during the acute phase of mild and moderate closed combat craniocerebral trauma enhances
the neuroprotective effects of basic therapy. The combined drug Thiocetam, which possesses both nootropic and neuroprotective effects,

offers the advantage of reducing or even avoiding the side effects commonly associated with traditional racetam nootropics.

Key words: nootropic agents, brain injuries, oxidative stress, neuroprotective agents, contusions, cognitive function.
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3rinHo 3 nanumu BOO3, y CBITI IIOPOKY YePETHO-MO3KOBI
tpasmu (UMT) BusiBiisitoTs y Oinibin HiX y 10 MitH 0ci0, i3 HUX
250-300 tuc. nocrpaknanux BMupaoTb. Y €spori UMT e
OCHOBHOIO ITPUYMHOIO CMEPTi XBOPUX BIKOM MEHIE HiX 35
pokiB. Octannim yacom yactora UYMT B YkpaiHi y pi3HUX
perionax cranoBmia 2,3-6,0 %, y cepenapomy —4,0-4,2 %,
T00TO BHHUKaNAa y 200 THC. 0Ci® mpoTsarom poky. Maibxe
xoxHi 10—15 pokiB yactora UMT 3pocTae mpuOIM3HO BABIYL
[1-3].

YUMT xapakTepu3yeThCsi 3HAYHOIO MOUIMPEHICTIO, TO-
Ka3HUKH SKOi HEyXWJIBHO 3poctatoTh. Haitwactime UMT
JIarHOCTYIOTh B 0Ci0 MOJIOZIOTO Ta CepeHbOro Biky (20—-50
POKiB), TOOTO B HAHO1Ib1I TTparie3aaTHyii nepion. OcTaHHIMA
POKaMH y BEJIMKHUX IIPOMHCIIOBUX PETiOHaX KpaiHU TpaBMa-
TH3M HaOyBae eImiIeMI9HOTO XapaKTepy.

Hagezeni hakTu, a TAKOK PI3HOMAHITHICTD KITIHIYHHX [IPO-
sIBiB 1 TspKKOCTI mrepebiry UM T 3yMOBITIOIOTE HEOOXIAHICTh
PO3pOOJICHHSI CTpaTETiii HAyKOBO OOTPYHTOBAHKX ITiIXOJIIB JI0
ii TaTOreHeTUYHOTO JTIKYBaHHS, 10 IPYHTYEThCSI HA BUBYCHHI1
pi3HMX acnekTiB 1 marorenesy [4—6].

AxryanpHicTh ipoOnemu nikyBarHs UMT Ta 1i HacmiaKiB
TIOB’s13aHa 31 3HAYHIMH €KOHOMIYHUMH BTPATaMH, a TAKOXK
BHCOKHMMH ITOKa3HUKaMu iHBanian3anii (10—12 % mocrpax-
JATNX).

VY narorene3i UMT BaxiuBy poiib BiAirparoTh BTOPHHHI
TIOIIKO/DKEHHSI TKAHUHHU TOJIOBHOTO MO3KY, ITEpeIyCiM Iiepe-
OpasibHa iImeMist, BHACTIOK 40ro ()OPMYIOTHCS TOPYIICHHS
SHEPreTUYHOTO METaboIIi3My, BYIJIEBOTHOTO OOMiHY, Tirep-
aKTHUBAIliS BUTFHOPAIUKAIEHUX TMPOIIECIB, MO IHIIIIOIOTH
mporecy mepeokrucHeHHs [7,8]. BuBuenHs ocobmmuBocTeit
niepeiry maroghizionoriTHIX MPOLECiB IEPeOPOBACKYIIAPHIX
po3naiB (i rocTpuX, | XpOHIYHHX ) Ta TPABMATHYHOTO MOIIIKO-
JDKSHHSI MO3KY T0Ka3aJio: B OCHOBI NOIIUPEHHS OPYLICHb
LUTICHOCTI KIJIITHH 1 pyi{HYBaHHS TKaHWH ITPH Pi3HUX popmax
BHYTPIIIHBOUYEPEITHUX T€MaTOM — MEXaHI3MH aronTo3y ado
Hekpo3sy [9].

CydJacHa MEIMIMHA MA€ BEITMKNI ACOPTUMEHT JIIKAPChKUX
3aco0iB [y JIIKyBaHHS Ta 3ano0iranHs Hacigkam UMT, ane
HE BCl IIpenapaTy BiAMOBIAal0Th Cy4acCHIM BUMoOTram. Tomy
TIOWIYK 1 PO3pO0JICHHST HOBUX BUCOKOE(EKTHBHHUX, Oe3red-
HHUX 3aCc00IB (hapMaKOJIOTIUHOTO 3aXUCTY MO3KY, 10 Bipi3-
HSIIOTBCS MTOJIITPOIHICTIO (hapMaKOAMHAMIUYHUX €(eKTiB,
CIPSIMOBAaHMX HA OJJHOYACHY KOPEKIIIIO PI3HUX JaHOK [1aTo-

reHe3y UMT, — oauH 13 IPIOPUTETHUX HAMPSIMIB PO3BUTKY
(byHIaMEeHTaIbHOT Ta KIIHIYHOI METUIIMHH.

HuHi Ha hapmaneBTHYHOMY pHHKY YKpaiHH € YUMaJIo Tpe-
T1apariB i3 HeHPOIPOTEKTOPHUMH BIIACTHBOCTSIMH, aJlc HEMAE
MO>KJIBOCTI 3/IIHCHUTH MYJIBTHIICHTPOBI paH/IOMi30BaHi ILj1a-
11e00-KOHTPOIEOBaHI TOCTIHKEHHS X HEHPOIIPOTEKTOPIB.
[Tpu rocTpiit Mo3KOBIH imemii, o cripuarHeHa UMT, koxkeH
XBOpHUH € YHIKQIFHAM BHTIAIKOM 31 CBOIMH 0COOITUBOCTSIMI
Ta pobmemamu [10—12].

[TepcrieKTHBHUM MOXKe OyTH 3aCTOCYBaHHS 1[epeOpoIpo-
TEKTUBHOTO ITperapary, skuii € KoMOiHaIli€lo Tipaneramy 3
tiorpiazosninom (Tioueram). IMmoBipHO, ioro MoxHa i Tpeda
3acTOCOBYBATH B yci nepionu nepebiry UMT, ane edext moxe
OyTH J10303aJICIKHIM.

MeTta po6otu

Busuenns 3actocyBanHs Tiomeramy B KOMIDIEKCHIN Tepartii
00110BOi KOHTY3i{ TOIOBHOTO MO3KY Ta OI[iHIOBaHHS HOTO Te-
PaIeBTUYHOI il B TALIIEHTIB 13 JIETKOIO Ta CEPEAHBOTSIKKOIO
3aKPUTOIO OOHOBOIO YEPEITHO-MO3KOBOIO TPABMOIO MOPIBHSI-
HO 3 0A3UCHOIO TEPAITIErO.

Marepianu i MeTogu gocnipkeHHA

B onniit 13 nikapeHb M. 3anopixoks 00cTexmm 79 XBopux
i3 JIETKOIO Ta CEPeIHBOTSHKKOIO 3aKPUTOK 0OHOBOIO Ue-
PEeTTHO-MO3KOBOO TpaBMoio (13—15 GaiiB 3a MIKaIO0 KOM
I'masro (IIKT)). Bix xBopux cTaHOBHB Bix 23 10 55 pokiB. Y
OinpiocTi BunaakiB (n = 76) UMT cnipuunHeHa MiHHO-BH-
OYXOBOIO TPAaBMOIO.

Kuniniyao Oitbiricts YMT BUSBIISIIH SIK CTPYC TOJIOBHOTO
MO3Ky — 67 BUnajKiB; y 12 narieHTiB piaraoctyBanu 3a0iit
TOJIOBHOTO MO3KY JIETKOTO CTYIEHS, y 2 BUIaaKax — Hepe-
JIOMHU CKJICHIHHS yepera. Bei XBopi Haaxomumm 10 Helpo-
XIpyprivHOTO BiIIiJICHHS B TOCcTpoMy Iiepiomi (1-3 mobwm 3
MOMEHTY HOpaHeHH:). 3a3Haunmo, mo y 100 % Bunaixis
UMT mnoennana 3 aky0apoTpaBMOIO.

[1ix gac TiKyBaHHS MAIi€HTIB BUKOPHCTOBYBAJIN PO3UNH
Tioneramy 10 mi1 BupoOHuiTBa AT «lamimudapmy».

3acrocyBanu KIiHIYHI Ta (QyHKI[IOHATBHI METOIM OIli-
HIOBaHHSI CTaHy IIEHTpaJbHOi HEpBOBOI cucTteMu. Tak,
3IIHCHWIN KJIIHIYHE Ta HEBPOJIOTiYHEe OOCTE)KEHHS, BUKO-
Hanu enekrpoenuedanorpadito (EEI), 3acrocyBanu meton
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cucTeMarn3aniii, Kiracudikarii Ta KOayBaHHS eeKTPOSHIIe-
(basiorpam JIIOMHY, BUKOHAJIM ToIOrpadiuHe KapTyBaHHS
eJIeKTpoeHIe(haTorpaMu 3 pO3paxyHKOM CIIEKTPasibHOI
TIOTY>KHOCTI Ta KOTepPEHTHOCTI, BUKOPUCTAIN METOIH 1HTe-
TpasibHOTO KiybKicHOTO anamizy EEI" Ta HelipomepexeBoro
MOJICITFOBAHHSI, 3IMCHIIN YIIBTPa3BYKOBE JoIuieporpadiune
JOCII/DKSHHS CYIMH MO3KY.

InTpanepeOpanbHi 3axony, o BXuUTi B 1, 2 1 3 nepiogax
TpaBMaTUYHOI XBOpOoOH rojoBHOTO MO3Ky (TXI'M), — anan-
rocefaitisi; MeMOpaHoCTa01Ti3alisl Ta IEPBUHHA HEHPOIIPO-
TEKLisT; YCYHEHHsI LIepeOpaIbHOTO Ba30Ca3My; OKPAILCHHS
BEHO3HOT'0 BiJITOKY 3 IOPOYKHMHU ueperia; poQijiakTHKa Ta
JIIKyBaHHs HAOPSIKy Ta HaOyXaHHs F'OJIOBHOTO MO3KY; BiJTHOB-
JICHHSI eHEPTeTUYHOTO JIeilUTy HEPBOBOI TKAHUHH Ta BTO-
PHHHA HEWPOINPOTEKIis; BITHOBICHHS HEWpOMe/iaTOpHOTO
oOMiHy Ta BTOpHHHA Helponporekiis. [HrparepedpanbHi
3axony, mo BxuTi B 4 iepioni TXI'M, — Helipopeabimitaris,
HelpoMeiaTopHa Ta HelpoTpodiuHa Teparisl.

Hanauni anatizyBaim pe3yasTaTi KOMITIEKCHOTO JIIKyBaHHS,
mo nependayano 3actocyBanHs Tiomeramy, B 39 mopaHe-
HUX 13 JIETKOIO Ta CEPEIHBOTSDKKOIO 3aKPUTO0 00HOBOIO
UMT. I'pymna xoHTpomo — 40 marieHTiB, SKUM MpU3HAYATH
CTaHJIapPTHY Tepartito. XBOPUX PaHIOMi3yBaJli HA OCHOBHY
Ta KOHTPOJBHY TPYIY, BpaxoByoun THKKiCTH UMT, BiK i
CYIYTHIO MaToJIorir0. TiolieTaM BBOIVJIM TPOTSTOM 5 TTHIB
BHYTPILIHEOBEHHO KpaIleJIbHO 3 MEePLIOi T0OU HaIXOMKEHHS
TMaLiEHTIB Y BIUIUICHHS HelipopeaHiMallii B cepeaHiil 1031
0,2-0,3 m/kr Ha 150 M1 Pi3107T0TITHOTO POZUHHY TPOTITOM
TOJIVHH.

[lepBuHHMI KpUTEpiil AN OLIHIOBaHHS HEHPOIPOTEK-
TUBHOI 1Tii KOMOIHOBaHOI Tepartii, 110 BKJIIOYaga PO3UNH
JUIs TAPEHTEPAIBHOTO 3acTOCyBaHHs Tioleram, y rocTpoMy
niepioni UMT — HelipoH-crienudiuna enonasa (NSE) sk crie-
1 igHMA MapKep y cHpoBaTiii KpoBi namieHTiB. Kpim Toro,
B CHPOBATII KPOBi Bu3Ha4au 0110k S-100, 1110 HAJICKUTD 10
KJIacy HelipoMapKepiB i BiIOMBA€ aKTHBHICTh HEHPONIIT sIK
3aKOHOMIpHY BiATIOBiIh HA MACHBHE PYHHYBaHHS HEHPOHIB.
Ortxe, BUBITbHEHHS (pepMeHTy Ta OiIKa 3 HEHPOHIB Y KPOB
— MapKep YIIKO/PKSHHS HepBOBOI TKAHWHH.

AxrtuHicts NSE (ar/mi) i BMicT S-100 (Hr/mir) BU3Hagamm
METOZOM TBEPA0(a3HOTO iIMyHO(EPMEHTHOTO aHaIi3y, BUKO-
pucroyroun Habopu NSE, Elisa kit #ab217778 (ABCAM,
USA) ta S-100 Elisa kit #LS-F6208 (LifeSpan Biosciences
Inc., USA).

SIKk Mapkep OKCHIATHBHOTO CTPECY Ta Ul OLIHIOBAHHS
AHTUOKCHJIAHTHOI JIii KOMITIEKCHOI Teparlii, 1110 BKIIroYaia
Tiomeram, y cupoBaTili BU3HAYaIH HITPOTHPO3UH METOIOM
TBepno(dazHoro iMyHo(hEepMEHTHOTO aHAi3Y, 3aCTOCOBYIOUH
Habopu Nitrotyrosine, Elisa kit #HK501 (Hycult Biotech,
USA). locnimkeHHs 31iHCHIIM Ha MIKPOIUIAHIIETHOMY
imyHodepmenTHOMY pinepi Sirio-S (Seac Radim Company,
Iramis).

PesynbraTti JOCHIIKEHHS aHANi3yBaJd, 3aCTOCOBYIOYN
nporpamy Statistica® for Windows 13.0 (StatSoft Inc.,
Ne JPZ8041382130ARCNI10-J), a takox SPSS 16.0,
Microsoft Office Excel 2003. HopmanbHICTh pPO3IOILTY
ouiHtoBany 3a kputepiem Shapiro—Wilk. /lani HaBeneHo

SIK CepellHe 3HAYEHHS Ta IIOXUOKY CepeIHbOro, a TAKOXK SIK
aOCOJIIOTHI 3HA4Y€HHs Ta BiJCOTKH. JIOCTOBIpHICTH pi3HUII
MK CepelIHIMHU 3HAUCHHSIMH BH3HAYAIH 33 KPUTEPieM
CrplozieHTa, SKIIO PO3MOAUT AaHUX BiIIOBIaB HOPMallb-
HOMY 3aKOHY. SIKIIO pO3MOmin AaHWX HE BiIIIOBiIaB HOP-
MaJIbHOMY 3aKOHY, a TaKkoX ITiJl 4ac aHalizy MOPSIKOBUX
3MiHHUX BUKOpucToByBanu kputepiii U Mann—Whitney.
Jlist TOPIBHSIHHS HE3AJICKHUX 3MIHHHUX y OUTBII HIX JIBOX
BHOIpKax 3acToCcyBay qucnepciiamii anamiz (ANOVA) npu
HOpMaJibHOMY posmoaini, kpurepiit Kruskal-Wallis — mist
PO3IIONLTY, IITO BiPi3HSIBCS BiJl HOpMaIBHOTO. J[714 BCiX BUIIB
AHAJTI3y CTATUCTHYHO 3HAYYIIMMH BBOKAJIN BIIMIHHOCTI IIpH

p <0,05 (95 %).

Pe3ynbratu

JaHi, mo oxmep»aid, CBiq4aTh PO TOPIBHIHO paHHIN pe-
rpec cy0’eKTHBHUX CHMIITOMIB CTPYCY T'OJIOBHOTO MO3KY Ta
3a0UTTS CEPEIHBOTO CTYNEHS B OCTPAKAAIHX 13 3aKPHUTOIO
60itoBor0 UMT ocHOBHOT TrpyIi OPIBHSHO 3 HAIllEHTaMK
KOHTpobHOT rpynH. Taxk, micist 5 116 9 % oci manu ckapru
Ha MepioJUIHUI MOMIPHUIA TOJIOBHU O1J1b, & B KOHTPOJIBHIM
rpymni — 20 % mopanenux. [TomipHO BHpaskeHi acTeHid-
HI /1 KOTHITHBHI MOpyILICHHS Ticis 5 110 3adikcyBaiu B
9,7-14,3 % narieHTiB OCHOBHOI I'PYIH, Y KOHTPOJIBHIN — Yy
18,0-27,0 % Bumazakis. 3a3Ha4MMO, 110 PAHHE 3aCTOCYBaH-
Hs Tioneramy B OCHOBHIH rpyni HaIi€HTIB (OYMHAIOYH 3
JIpyroi 7oOHM) HE CHPUYMHSIO MiABUIIECHHS 30YIUITNBOCTI,
HEPBO3HOCTI, IIOPYILEHHSI CHY, TOOTO CHIMITOMH, 1110 XapakK-
TEpHI ISl IPUAMaHHS BUCOKHX JJ03 palleTaMHHUX HOOTPOIIIB
(mipaueram, (heHOTpOIILI, TpamicTap, OKCHparieTaMm, aHina-
1eTam ToIIo).

VY pesynbrari JOCIIJDKEHHSI BEreTaTHBHOI PeakTHBHOCTI
TCIIs JIIKyBaHHS TIperiaparoM Tioreram MOpiBHAHO 3 KOH-
TPOJIBHOIO TPYTIO0 BUSIBUJIN: LIEH MOKa3HUK ITiJIBUIIUBCS J10
60 %, a B KOHTpOMBHIH rpymi — 10 42 %. VY mari€enTiB i3 mia-
BUII[CHOIO BET€TATHBHOIO PEaKIi€lo 3a(hiKCyBali 3HIKESHHS
TOKa3HUKIB 13 42,8 % 10 17,9 %, y KOHTpoibHi rpymi — 3
38,5 % 5o 23,1 %.

[o3uTuBHMN KIIHIYHAN eQEeKT B OCHOBHIN TPYyII Malli-
€HTIB, sIKi oTpuMyBanu Tioneram, criocrepiranu y 94 %
BHTIAJIKIB Y TIEpIIIi 5 THIB. Y KOHTPOJBHIH TPyTIi TO3UTHBHUN
KITiHIYHKE edexT BusiBuim y 76 % Bunankis. [Toninmenus
CTIOCTepiramy i y KIiHiuHI# cdepi, 32 TaHUMHI BETeTaTUBHOT
peaxtuBHocTi EET, pe3ynbraramu mkaaiu 10CIIIHKCHHS
KorHiTHBHUX QyHKIIH MMSE.

[To6iuHi peakirii Ta 03HAKK HEIIEPEHOCHOCTI Ipernapary He
3ahikcyBaJH B KOIHOTO MAlliEHTa MPOTATOM YChOTO CIIOCTe-
PEXEHHSI y KIHIITI.

O6roBopeHHs

3a pesysbratamMu JIaOOpaTOPHUX AOCIIIKECHb, Y KPOBI Ia-
LIEHTIB 13 JIETKOIO Ta CEPEIHBOTSIKKOI0 3akpuToro UMT
(1315 Gaunis 3a LIKI") y roctpwmii nepio; akTHBHICTh Map-
Kepa MeMOpaHHOI 1iticHocTi HelipoHiB NSE nocroBipHO
TiIBUIIIEHA MO0 BiTHOCHO 3710poBUX 0ci0. Ile cBimuuTh
TIPO CYTTEBY JECTPYKIIIIO HEHPOHIB 1 IPeBaIIOBaHHS HEKPO-
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OpueiHaribHi 0oCidxeHHs!

Tabnuus 1. KoHueHTpaLlis MapkepiB HeiipoaecTpykLii HerpoHcneumdiyHoi eHonasu (NSE), Ginka S-100 i Mapkepa OKCMAATUBHOTMO CTPECY HITPOTUPO3NHY
B KpoBi navjieHTiB nicnsi 6orosoi YMT nerkoro i cepeiHbOro CTyneHIB TsHKKOCTI Ta 5-4060B0T koMbiHOBaHOI Tepanii

NSE, nr/imn $-100, Hr/mn HiTpotnposuH, Hr/mn

BigHocHo 3a0poBi, n = 15 0,210 + 0,024 0,120 + 0,007 0,870 + 0,035

YMT nig Yac HagxomKeHHs, n = 79 6,87 £ 0,16 0,67 £ 0,04 11,4 £ 0,57

YMT + Ga3vcHa Tepanis, n = 40 512+ 0,18% 0,49 +0,03% 8,83+ 0,43%
-255% -26,8 % -225%

YMT + Ga3vcHa Tepanis + Tiouetam, n = 39 4,72 £0,12% 0,37+0,005"* 5,27 + 0,09*
-31,3% -44.7 % -53,7 %

#: p < 0,05 wono nokasHuKiB nig Yac HapxomkeHHst; *: p < 0,05 woao nokasHukiB navieHTiB i3 YMT, ski ogepxyBanm 6asucHy Tepanito.

TUYHOTO THITY iX 3aruOeri. PiBeHb iHIIOrO Mapkepa, Oinka
S-100, 1o BixOMBa€ aKTUBHICTH aCTPOLMTAPHOT 1T, 3MiHA
SIKOi € 3aKOHOMIPHOIO BiZIITOBIJII0 HEPBOBOI TKaHWHH Ha
HEKPOTHYHI Ta HEKPOOIOTHUYHI MPOIECH, 3HAYHO 3PiC IIOH0
3Ha4€Hb YMOBHO 37I0POBUX JIIOZIEH.

i mani cBig9aTh PO IIEPBUHHE YpaKEHHS MacHBY HEHpO-
HiB micist TpaBMu. KpiM TOro, y KpOBi MAIi€HTIB 3 JIETKOIO Ta
CepPEeIHBOTSIKKOIO 3aKPUTOI0 OOMOBOIO YePETHO-MO3KOBOO
TPaBMOIO 3pOCJIa KOHIIGHTPALisl HITPOTUPO3HHY, IO CBITYUTH
PO aKTUBAIII0 OKCHUIATUBHOTO CTPECY.

Honasanns Tioneramy o 6aszuchoi Tepanii YMT npu-
3BOMIIO JI0 3HIKEHHS HelpoMapkepiB, 30kpema S-100 Ha
44,7 % om0 NoKa3HUKIB Ha Yac HagxomkeHHs (p < 0,05).
BasucHa Tepamis 6e3 Tiomeramy cripuyMHsIIA 3HIDKEHHS
S-100 Ha 26,8 % (p < 0,05). Y pasi npusHaueHHas Tioneramy
SIK TOZIATKOBOTO 3ac00y 710 0a3KMCHOI Tepartii crocTepiranu
sumwkenHs NSE na 31,3 % 1110710 piBHS Ha 4ac HaIXO/KEHHSI
(p <0,05).

Basucna reparnis 6e3 Tioneramy npr3BoaNIIa 10 3HIKESHHS
NSE na 25,0 % (p < 0,05). Kypcose npusnauenss Tionera-
My B Komruiekci 6aszucHoi Tepamii YMT criprisie 3HIKSHHIO
MapKepa OKCHIaTHBHOTO CTPECy HITPOTHPO3UHY Ha 53,7 %
MTOPIBHSAHO 3 TIOKa3HUKOM Ha Yac HaxxomkeHH: (p < 0,05).
Basucha teparmis UMT 0e3 Tiotieramy 3HIKYE PiBEHb HITPO-
TUpo3uny Ha 22,5 % (p < 0,05).

i mani cBigYaTh PO MiBUIICHHS HEUPOIPOTSKTUBHOT i
AHTHOKCHUJIAHTHOI aKTUBHOCTEW 3ac00iB 0a3UCHOI Tepartii B
pasi nonaBanHs 10 Hei Tiomeramy (mabn. 1).

BucHoBkM

1. 3acrocyBanns Tiotnieramy (5 mHiB, B/B, 0,2—0,3 Mi/kr Ha
150 M1 bi310TOTTHHOTO PO3UHHY) B KOMILIEKCHOMY JIIKYyBaHHI
JIETKO1 Ta CEPEIHBOTSKKO1 3aKPUTOI YEPETTHOI TPaBMHU, 30Kpe-
Ma 6o#toBoi UMT (79 natieHTiB) IPU3BOIAMIIO JIO TTOMITIIICHHS
1 B KIIHIYHIH cdepi (mo3utuBHUN edekT y 94 % Bunaakax,
y KoHTpOI1i — 76 %), 1 3a TIOKa3HMKAaMH BEreTaTHBHOI peak-
tuBHOCTI EET, mkamm mociikeHHS KOTHITHBHUX (DYHKITIH
MMSE. lonaBanns Tioreramy 10 KOMIUIEKCHOTO JTiIKyBaHHS
UMT copuuuHAIO 3HIKEHHS HelpomapkepiB S-100 (ma
44,7 %) 1 NSE (1a 31,3 %), Mapkepa OKCHIaTHUBHOTO CTPECY
HiTpoTupo3uny (Ha 53,7 %) (p <0,05). 3HaueHHs MOJIEKYJIsIp-
HUX MapKepiB y IpyIIi MaIi€HTIB, sIKi oTpuMyBanu Tioreram,
BIPOTIJTHO BifPi3HSUIMCS BiJl KOHTPOITO. OTXKE, KOMILIEKCHE
KJIiHIYHe Ta HeiipodizionoriyHe AO0CiHKEHHS 1T0Ka3allo

JIOLJIBHICTB 1 OOIPyHTOBAHICTh 3acToCcyBaHHs Tioneramy
B TOCTPOMY HEpiOJli JIETKOI Ta CepPEeAHBOTSIKKOI 3aKpUTOT
YeperHo-MO3KOBOi TpaBMH, 30Kkpema 6o0itoBoi (13—15 Gamni
3a IIIKT'), OCKUIBKM BOHO BHSIBHJIOCSI NTATOT€HETHYHO 00-
IPYHTOBAHHM.

2. Ilpuznauennst Tioneramy B TOCTpOMY Iepioi Jierkoi
Ta CEePEIHBOTSHKKOI 3aKpHUTOi OOMOBOI YePEITHO-MO3KOBOL
TpaBMH MiIBUIILY€ HEHPOIIPOTEKTHBHY J1if0 Oa3uCHOI Tepartii,
raJbMy€e OKCHIATUBHUM CTPEC, CIIPHUsi€ pAHHBOMY YCYHEHHIO
HEBPOJIOTIYHOTO e(IiIUTy Ta BiJHOBICHHIO KOTHITHBHUX
GYHKITIH.

3. PesynmbraTé HOCHIKEHHS KIIHIYHO OOTPYHTOBYIOTH
TMepPCIIeKTUBHICTD JI0/IaBaHHs Tioleramy sk HeHpoIpoTeK-
Topa 10 6azucHoi Tepamnii 3akpuroi 6oiioBoi UMT. Iloen-
HAHHS HOOTPOITHOTO Ta HEHPOIIPOTEKTOPHOTO e(heKTiB, M0
npuTaMaHHi KoMOiHOBaHOMY mpemnapary Tiomeram (mipa-
eTaM + TIOTPia30IiH), Ta€ 3MOTY iCTOTHO 3MEHIIHTH abo
YHUKHYTH MOOIYHUX JIiHl, [0 XapaKTepHi IS TPaIUIliHHIX
paneTaMHUX HOOTPOIIIB.
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MikpoxipypriuHe KninyBaHHA K MeToA NpodpinakTMku
NOBTOPHOro pO3puBY aHEBPU3IMU NepeaHbOI CMOSy4YHOI apTepil

|. O. Wkinb®*

KHIM «3anopisbka obrnacHa kniHiyHa nikapHs» 30P, YkpaiHa

MeTta po60TK — OLHUTW eheKTUBHICTb MIKPOXIPYPriYHOrO KNinyBaHHS aHeBpu3Mu nepeaHboi cnonyyHoi aptepii (MCA) sk meTogy npo-
(inakTMK1 NOBTOPHOTO PO3PYBY aHEBPU3MM.

Matepianu Ta metoaum. Y 98 xsopux giarHoctyBanu aHeBpuamu [CA. Bik nauienTis 3 anespuamamu [MCA — Big 20 o 72 pokis (cepeaHin
Bik — 47,8 + 11,0 poky). CniBBigHOLIEHHS XiHOK i YonogikiB — 1,04 : 1,00. AHeBpu3Mu BepudikyBanm 3a 4ONOMOroK KOMM'OTEPHOT TOMO-
rpadpii CyavH ronoswm Ta Wwui, CENeKkTMBHOI LepebpanbHoi aHriorpadii, MPT-aHriorpadii CyanH ronoBHOMO MO3Ky.

Pesyneraru. [Mig Yac MikpoxipypriyHoro nikyBaHHs BCIX NaUiEeHTIB, 3amyyeHux y OOCRIMKEeHHS, BUKOPUCTanW NTepioHansbHUM JocTyn.
Y nepui Tpu Aobw BiA PO3pVBY aHEBPU3MU 3AINCHUMM MIKPOXipYpriYHe nikyBaHHA 18 HanTspk4mMm nauieHtam. Micna Tpbox Aib i nisHiwe
XipypriYHe BTpyYaHHsi BUKOHaNM NaLjieHTam i3 KOMNeHCOBaHWM i CyOKOMMNEHCOBaHWM CTaHOM, HaZani XBOpuX JO0OCTEXUNN 3 peTenbHUM
nnaHyBaHHAM MIKPOXIpypriYHOi TakTUKW. HasBHICTb KOMNPECiT MO3KyY, BUPaXeHoi AMCroKaLlii, OkMiosiiHoi rigpouedanii — nokasaHHs 4o
eKcTpeHoi onepadii. AHriocnasm Bussunu y 45 (45,9 %) nauienTis: BupaxeHun — y 36 %, nowmpenun — y 20 %. BHyTpilULHLOMO3KOBI
rematomu 3acpikcysanu B 30 (30,6 %) XBOpYX, BHYTPILLHBOLLINYHOYKOBI KPOBOBUAMBY — Yy 28 (28,6 %). Y m'aTu BUNaakax BHYTPILLHLOMO3-
KOBi reMaToMu NPU3BOAMIN 4O BUPAXEHOT KOMMPECIT FONOBHOrO MO3KY Ta AWUCIOKaLii CepefuHHNUX CTPYKTYP, TOMY 34INCHUMN BUOAMNEHHS
reMaToMM i KnimyBaHHS aHEBPU3MMU.

Y 50 % naujeHTiB i3 BHYTPILUHBOLLTYHOYKOBMMU KPOBOBWIIMBAMI HasiBHI TakoX BHYTPILLUHBOMO3KOBI remaToMu MoBHMX Jonen, a KpoB
HamyacTille nokanisyBanacb y Kinbkox LwnyHodkax. epen kninyBaHHSM aHEBPU3MK 4 XBOPUM i3 AEKOMNEHCOBAHOMO rigpoLiedanieto
30iNCHUNK BEHTPYKYNO-APeHyBanbHi Ta NikBOPO-LLYyHTYBanbHi onepakdii. icnsonepauiinHa neTanbHiCTb Y Uil rpyni nauieHTiB CTaHoBMNa
11 %, piBEHb BUPAXXEHOTO HEBPOMOTiYHOrO AediumnTty — 22 %.

BcraHoBunu, Wwo nosTopHi po3pusu aHespuam MNCA nicns HagxomxeHHs B cTauioHap BUHWKNM y 15 % nauieHTis, siki nepebysanu Ha
NiKyBaHHi.

BucHoBku. MikpoxipyprivHe NnikyBaHHs 3a6e3neqye ManoiHBa3MBHUIA Nigxig, KU MiHiMi3ye NOLLIKOMXXEHHS HABKOMULLHBOT TKAHWHW MO3KY.
Lle nonomarae 36eperti yHKLit0 MO3Ky Ta MiHIMI3yBaTh pU3iK nicrnsionepaviiHux HEBPOSOTYHUX YCKNaAHEHb.

KntouyoBi cnoBa: aHeBpuamu MNCA, NOBTOPHWIA pO3pVB aHEBPU3MM, KIiNyBaHHS.
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Microsurgical clipping of anterior communicating artery aneurysms as a method of prevention of repeated aneurysm rupture
I. O. Schkil

The aim of this study is to evaluate the efficacy of microsurgical clipping of anterior communicating artery (AComA) aneurysms as a
method of prevention of repeated aneurysm rupture.

Materials and methods. A total of 98 patients were included in the study, with a mean age of 47.8 + 11.0 years. The female-to-male ratio
was 1.04 : 1.00. Aneurysms were verified using computer tomography of the head and neck vessels, selective cerebral angiography, and
MRI angiography of cerebral vessels.

Results. Pterional access was used for surgical intervention in all patients. In the first three days after the aneurysm rupture, microsurgical
treatment was performed on 18 of the most severe patients. After three days and later, surgical intervention was performed in patients
with compensated and sub-compensated conditions. Patients were further examined; microsurgical tactics were carefully planned.
Brain compression, pronounced dislocation, and occlusive hydrocephalus were indications for emergency surgery. Angiospasm was
detected in 45 patients (45.9 %), among them pronounced angiospasm was detected in 36 %, widespread — in 20 %, intracerebral
hematomas —in 30 (30.6 %), intraventricular hemorrhages — in 28 (28.6 %). In five cases, intracerebral hematomas led to pronounced
compression of the brain and dislocation of the middle structures. These patients underwent hematoma removal and aneurysm clipping.
Half of the patients had simultaneous intraventricular hemorrhages and intracerebral hematomas of the frontal lobes and the blood
was most often localized in several ventricles. Four patients with decompensated hydrocephalus underwent ventricular drainage and
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CSF bypass operations before aneurysm clipping. Postoperative mortality in this group of patients was 11 %, and severe neurological

deficits were 22 %.

It was established that repeated ruptures of AComA aneurysms occurred in 15 % of treated patients after admission to the hospital.

Conclusions. Microsurgical treatment provides a minimally invasive approach that minimizes damage to the surrounding brain tissue
and helps preserve brain function and minimizes the risk of postoperative neurological complications.

Key words: anterior communicating artery, aneurysm, clipping, aneurysm rupture, recurrence.

Current issues in pharmacy and medicine: science and practice, 2023. 16(2), 175-180

Mikpoxipypriqae JTiKyBaHHS aHEBPH3M MIEPESAHBOT CIIOTYIHOT
aptepii (IICA) — npouientypa, 1o notpelye yHIKaIbHIX Ha-
BUYOK 1 3HaHb. AHaTOMIYHO CErMEHT TePeIHBOI CITOTyYHOT
apTepii BapiaOenbHUIA, PO3TAMIOBAHUH IIHOOKO Mk 0OoMa
JOOHUMH 9acTKaMu. ToMy MIiKpOXipyprist X aHEBPH3M €
BKpail JIeJIKaTHOIO, 1, HE3BAXKAIOUH Ha MPOTPEC Y PO3BUTKY
MIKpOXipypridHuX TexHiK, aneBpu3mu [ICA 3anumaroTses
CKJIQJIHUM 3aXBOPIOBAHHAM TS JIiKyBaHHs [ 1-5].

MeTa po6otu

OniHuTH e(pEeKTUBHICTH MIKPOXipyPTiYHOTO KIIIITyBaHHS
aneBpm3mu [ICA sik MeTony mpogiIakTHKH TOBTOPHOTO
PO3pUBY QaHEBPU3MHU.

Marepianu i MeToau pocnimkeHHN

Bubip naui€eHTiB 111 JOCIIHKEHHS 3/11HCHIIIM 32 ICTOPISIMU
XBOpOO XBOPHX, sKi Oynu mpooniepoBani B O0macHOMY KiTi-
HIYHOMY LIEHTPI HEHPOXipyprii Ta HeBPOJIOTii (M. YKropon)
i KHIT «Mickka miKapHS €KCTPSHOI Ta MIBUIAKOI MEIHYHOT
nonomorm» 3MP (m. 3anopixoks). Kputepiii 3amydeHss —
HasBHIcTh aneBpu3mu [ICA. YV nociipkeHHs BKITIOUMITH 98
TIAIEHTIB, cepenHiil Bik — 47,8 + 11,0 poKy, CIIiBBiTHOIIICHHS
JKIHOK 1 wosoBikiB — 1,04 : 1,00.

JlocnimkeHHs, 301iCHCHE 32 YYaCTIO JIFOICH, CXBaJICHE
MICIIeBUM KoMiTeToM 3 OioeTtuku. [1ig wac poboTu moTpu-
MyBaJIMCs IPUHIHIIIB | enbciHchKOi Aexmapartii BcecBiTHROT
MeanyHoi acomianii («ETHYHI NPUHIKMITKA MEAUYHHUX J0-
CITIJDKCHP 32 y4YacCTIO JIFOMUHU K 00’ €KTa JOCIHIIKCHHSD).
[MucemoBy iHpOpMOBaHY 3roAy HaJaidW BCi YYACHHUKH
JOCII/PKEHb (3a MAIliEHTIB, sIKi OyJad Hemie3[arHi, 3roay
HA/IaBaJA POJIHYI).

AmneBpu3mH Bepr(iKyBaIu 3a JOIOMOTO0 KOMIT FOTEPHOT
Tomorpadii Cy/IMH roJIoBH Ta IIN1, CEIEKTHBHOI 1Iepedpab-
Hoi aHTiorpadii, MPT anriorpadii cynnH roIoBHOTO MO3KY.
ITix wac gocmimpkeHHs BUKOPUCTAIHM Take OoOJagHaHHS:
xomn'torepHuii Tomorpa¢ Toshiba «Astelion» (2016 p.,
Ne 4CC162106), anriorpadiuna ycranoBka «General
Energy Optima IGS 330» (2019, Ne 80071260314), mar-
HITHO-pe3oHaHCcHUH ToMorpad «i_Open 0,36 T» (2005 p.,
Ne Toc102633006), yapTpa3ByKoBa AiarHOCTHYHA CHCTEMa
«Philips HD7» (2014 p., Ne 69935).

JIjst CTaTUCTUYHOTO OIPAIIOBaHHS JaHUX BUKOPHUCTO-
ByBaJIM TMMaKeT CTATHCTUYHOI mporpamu R, Bepcis 4.0.0,
TMIOLIMPIOEThCs 3a BUTbHOMO Jtinen3ieto GNU General Public
License 3, a rakoxx nporpamy Microsoft Office Excel 2007.

Pesynkratu

Mikpoxipypriune kiinmyBanHs aneBpusM [ICA BukoHanu
98 marientam. Anespusmu [ICA Haituacriiie BUSBIISUIM Ha
3’equanHi A1-A2 3 nominanTHoro 6oky. Kyt Haxwmiy apre-
piif y micui Oidypkauii Ta HanpsiM KpOBOTOKY — (hakTopu
TeMOJIMHAMIYHOTO CTpecy B amiKalbHIW JUISHIL, 1€ 4acTo
BUHMKAIOTh Ili aHEBPM3MHM. IX BHABJIAIOTH Ha Gidypkanii
nominantHuX Al, A2 i [ICA, 3a3Bu4aii — y HampsiMi Bif
noMinanTHoro Al. AneBpusmu [ICA Oibill CXHIBHI 10
PO3PHBY, CTAHOBJIATH HAWBHUIIII TOKA3HUKH 3aXBOPIOBAHOCTI
cepell aHeBPU3M IIEPETHBOTO KoJia KPOBOOOITY.

Pesexuist psiMoi 3BUBHHU B NO€AHAHHI 3 NTEpiabHUM
JIOCTYITIOM TOIYJIsIpH30BaHa Slcapriiiom, crajia cTaHIapToM
Jutst mikyBaHHst aneBpu3M [ICA. Brim, 10BOITI HIMPOKO BUKO-
PHCTOBYIOTH i 1HIIII IOCTYIH JIO OCHOBH Yepera.

Bubip kiincu Haa3BHUYaiHO Ba)KIMBUU, BPAXOBYBaIu
MOXJTHBICTh 30€peKEeHHsI KPOBOTOKY IO mepdopaHTax.
AJlekBaTHE PO3CIYEHHS Ta OTOJIEHHS BCHOTO KOMILIEKCY
I[IMA-IICA mepen KIIiImyBaHHSIM — KITFOY 10 TTO3UTHBHOTO
pe3yasTary BTpy4YaHHS. BimokpemieHHs nepopaHTiB Bif
KK a0o Kyroma aprepii Ta 30epeXeHHs] MaTepUHCHKOI
CYIFIHH — CKJIaJ{Ha Tpo0OiIeMa sl Xipypra, 0 YCKIIAQJIHIOE
JOCSITHEHHS XOPOIIIOTO PE3YIbTaTY.

Omnepamii, 0 BUKOHAIH yCiM TMarieHTaMm y mepimi 14
JHIB ITICII PO3PHUBY aHEBPU3MHU, — BTPYUYaHHS, 3iHCHEHI B
TOCTPOMY TIepiojli KpOBOBUIHUBY. IXHs MeTa — IpodinakTuKa
TIOBTOPHOTO PO3PHBY AHEBPU3MH, 1[0 MITl' CIPUYNHHUTH I1OB-
TOPHI BHYTPIIIHbOYEPEIHI KPOBOBUIINBHU, HEOC3MEUHI IS
KUTTS. MIKpOXipypridHe 3aKPHTTSI aHEBPH3MH Y TOCTPOMY
mepiozi 3a0e3rmedyBano TakoK €QEeKTHBHIIIE JIiKyBaHHS
YCKJIaJHEHb cy0apaxHOIZaJIbHOTO KPOBOBHIIUBY, SK-OT
aHTioCTIa3My HepeOpaIbHUX apTepii.

BaximBy posnb min 4ac BU3HAYEHHS TAKTHKHU JIIKyBaHHS,
TUTAHYBaHHS MIKPOXipypriYHOTO BTPYyYaHHS, BCTAHOBJICHHS
TEpMiHIB BTPYYaHHS MaJIO OIiHIOBaHHS aHTiOCIIa3My 3a Ja-
HuUMH aHTiorpadii. HasBHICTE 1 BUpaXeHICTh aHTiOCTIa3My
Bu3Hauaau Ha fingakax Al, A2 [IMA, CMA i BCA 3 060x
0OKiB. AHTIOCIIa3M BBaKaJIM BUPAKCHUM, SIKIIIO HOTO BUSB-
JISUTH Y TPHOX 1 OLTBIIEe CeTMEHTaX.

SIKIIo MiarHOCTYBaJIM TOCTPY BHYTPIIIHBOMO3KOBY iH-
CYJBT-TEMaToMy, 110 TPHU3BOJMIA IO HAOPSKY TOJIOBHOTO
MO3Ky Ta JIUCIIOKAIl CepeqUHHUX CTPYKTYpP, BUKOHYBAIIH
orepanii 3 BUJAJCHHS '€MaTOMH 3a YPreHTHHUMH TTOKa-
3aHHAMH. KUTimyBaHHS aHEBPHU3MH SIK JKEperna KpoBOTeui
3IIHCHIOBAJIM BiJ(pa3y ITiCIIsl BUJAJICHHS TeMaTOMU.

Y pazi MacHBHOTO Cy0apaxHOiIaJIbHOTO KPOBOBHIIHBY, 1110
cnpuuuHeHui po3puBoM aHeBpusMHu [ICA, gyacto BUHMKae
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Take YCKJIQHEeHHS, SIK OKITI03iitHa Tigporedaris. B gesknx
BUIIAJIKaX 1€ TAKOXK 3yMOBHJIO HEOOXIJHICTh YPI€HTHOIO
OINEPAaTUBHOIO BTPYYaHHS — JIPCHYBAaHHS OOKOBHX ILILITY-
HOYKIB.

Haifgacrime mix 9ac MiKpoXipypriqHOTO JiKyBaHHS
aneBpu3M [ICA 3acTocoByBanu NTepiOHAJILHUK JOCTYII.
3IiCHIITN TPHOXTOYKOBY KOPCTKY (DiKCaIlito TOJOBH CKO-
6or0 Meiidinma. CepenHiit po3Mip TpemaHaIiiIHOTO BiKHA
craroBuB 3,0 X 4,0 cMm, 4,0 X 4,0 cMm.

OcobauBocTti Mikpoxipyprii anespusm IICA (cympo-
BigHUWIA Bimeodaitn goctynHui oHNaiH https://youtu.
be/6Ni18a6sM2FE). Ilig yac BuOopy 00Ky IOCTYIy 110
aneBpusM [ICA BimgmaBanu mepeBary OOKy JOMIHAaHTHOTO
Al cermenta. Ile mano 3Mory IOCSTTH PAaHHBOTO MPOKCH-
MaJIbHOTO KOHTPOJIO 1 3MEHIINTH PU3UKHA MOXIIHBOTO iH-
TpaonepamiiHoro po3pHBY i Yac JOCTYILY 10 aHEBPH3MHU
abo i1 rucekmii.

Iaxonm mpu aneBpu3max komruiekcy [IMA-IICA nns
3aro0iraHHs HaJMIpHIH Tpakii JJOOHOT 10MTi Ta BEHO3HUM
iH(apKTaM TOJOBHOTO MO3KY MOTPiOHO OYyI0 pO3KPUTH
MpOKCHMalbHY YacTHHY CUIbBI€BOT LIIIMHH.

Heranpamii ananiz 3D-monemi KT anriorpacdii cyaun
TOJIOBHOTO MO3KY B IIepeorepaliifHoMy TIaHyBaHHI JiaB
3Mory Bi3yani3zyBatu Al cerment [IMA B moioykeHHi, KOJIH
BOHA CIIpSIMOBaHa MeJialbHO HaJ Xia3molo. Lle maBano
MOXKIJTHBICTh HE BUALTATH OipypKariito BHYTPIITHHOT COHHOT
aprepii i BusiBieHHs xony Al cermenta [IMA.

Y mepuri Tpu 100u BiJ pO3pUBY aHEBPHU3MH MiKPOXipyp-
riuHe JTIKyBaHHS 3A1HCHIIN 18 HAUTSHKYMM marieHTam. Y
OLTBIII IMi3HI TEPMIHH XipypridyHe BTpyJaHH BUKOHAIN Ma-
LIE€HTAM 13 KOMIICHCOBAHUM 1 CyOKOMIICHCOBAHUM CTaHOM;
HaJaJli XBOPUX JOOOCTEKUIIN 3 PETSIIbHUM IUIAaHYBaHHIM
MIKpOXipypridHoi TakTuku. HassBHICTh KOMIIpECii MO3KY,
BHPAXCHOT TUCIIOKAIii, OKIFO3iHHOI Tifporedarii — mo-
Ka3aHHs 10 eKCTPEeHOT omepartii. AHri0cma3M BHSIBICHUH
y 45 nauienTiB (45,9 %): Bupaxkenuit —y 36 %, nmommnpe-
Huil —y 20 %. BHyTpilIHBOMO3KOBI FeMaTOMH BUSIBHIIN y
30 (30,6 %), BHYTpIIIHEOLLTYHOYKOBI KDOBOBHJIMBH —y 28
(28,6 %) xBopux. Y I’SITM BUNAAKaX BHYTPIIIHbOMO3KOBI
TeMaTOMH TIPU3BOANIIH JI0 BUPAKEHOT KOMIIPECii TOJIOBHOTO
MO3KY Ta JIFCIIOKAIIii CEpeINHHUX CTPYKTYP, TOMY 3IiACHUIN
BUJIAJICHHS TEMaTOMHU Ta KJIIITyBaHHSI aHEBPU3MH.

¥ 50 % namui€eHTiB i3 BHYTPIIIHBOIITYHOYKOBUMHU KPOBO-
BIJIMBAMH JIIarHOCTYBAJIM TAKOXX BHYTPIITHHOMO3KOBI Te-
MaToOMH JJOOHUX JTOJIeH, KpOB Half9acTilIe T0Kali3yBalach
y KUIbKOX HuTyHOUYKax. [lepex kiimyBaHHsSM aHeBpu3MH 4
XBOpHUM 13 JAEKOMIICHCOBAHOIO Timpouedalieo 3miiicHA-
JI1 BEHTPHKYIIO-PEHYBaJIbHI Ta JIIKBOPO-LIYHTYBaJIbHI
omepanii. [licasonepaniifHa IeTanpHICTh Y Mill TpyIri
namieHTiB — 11,2 %, piBeHb BUPaXEHOTO HEBPOJIOTTIHOTO
nedimuty — 22,5 %.

BceranoBwuiiu, 1o nosropHi po3pusu aneBpusm [1CA micist
HAJIXOIPKCHHS B CTaIlioHap BUHUKIHA Y 15,0 % marieHTis, sKi
nepeOyBasu Ha JiikyBauHi (puc. 1).

Haifuacrime moBTopHHI PO3pUB Bif0yBaBCS MPOTITOM
nieprux 8 0 micist mepinoro. Ile cBimInTh mpo HeOOXiAHICT
3aKPUTTS aHEBPH3MH MIKPOXIPYPIi4HHM HIIIXOM IPOTSATOM

H [MoBTOPHUIA pO3pMB B Be3 NOBTOPHOrO PO3puBY

Puc. 1. CniBBigHOLEHHS nauieHTiB i3 noBTopHMM po3pueom MCA
Ta 6e3 Hboro.

LILOTO Yacy JyIsl 3ar00iraHHs OTIPIIEHHIO CTaHy Malli€HTIB
1 JUTs1 3MEHILICHHSI PiBHSI 1IHBaJIiJU3allii, CMEpTHOCTI XBOPHX
13 LI€FO TTATOJIOTICIO.

[Tix yac MiKpOXipypriYHOTrO BTPYUYaHHS 3 IPUBOJLY 3aKPHT-
1 MA TICA y 12 mamienris (12,2 %) crioctepiraiii iHTpaorie-
paILlifHIN PO3PHUB aHEBPH3MH 3 BUPOKCHOO KPOBOTEUEHO. Y 2
XBOPHX PO3PHB aHEBPU3MH ITiJ1 4aC XipypriyHOTO BTPYYaHHS
TIPU3BIB J10 HAOPSIKY TOJIOBHOTO MO3KY, 1[0 YCKJIAJIHIOBAJIO
MaHIyJIA1il B MMOUHI onepartiiiHoro nousi. Hadpsik ronos-
HOT0 MO3KY HE3HAaYHUN, MEAMKAMEHTO3HO KOpPETOBaHUU
BHYTPILIHBOBEHHUM BBEICHHAM 15 % pO3unHy MaHITOIY.
B nmx BUmMagkax onepaTMBHE BTpydYaHHS 3aBEpPIIHIOCH
BCTAHOBIICHHSIM KiCTKOBOTO (pparMeHTa ueperia Ha Micie 3
HACTYMHOIO Qikcaieto. B oiHOMy BUIa/IKy JiarHOCTyBaIll
BUPQXCHUI aHTioCIa3M, IO CIPUYMHKUB CMEPTh Malli€HTa
Ha 10 mo0y.

[TpoanamnizyBain 3aJIeKHICTh pe3yJIbTaTIB Onepalii Bix
HasIBHOCTI iHTpaonepariiiinoi kpoBotedi 3 aHeBpusmu [ICA.
He BusBMIN 3HAYyIly CTaTHCTHYHY 3aJISKHICTh MIXK pe-
3yNbTaTaMy MIiKpPOXIPYpPri4HOTO BTPYHYaHHS Ta MOBTOPHUM
PO3PUBOM aHEBPU3MH ITiJ1 yac onepariii (y° = 3,62, p = 0,306).
Brim, eTajibHICTh Y TPYIIi XBOPHX, Y SIKUX I1iJ1 4ac oreparii
CIIOCTEpIralii MOBTOPHY KPOBOTEWY 3 PO3ipBaHOi aHEBPU3MH,
BHIIIA, HIX B iHIHMX martienTis (y* = 1,27, p =0,260) (maén. 1).

VY pasi mikpoxipyprigysoro 3akputtsi anepusm [ICA B
TAIIEHTIB 3 IHTpaONepalifHOI KPOBOTEYEIO, 110 CIPHYH-
HEeHa IIOBTOPHUM PO3PUBOM, PE3YJIBTaTH JTiKyBaHHS Tiplii, a
JICTAILHICTD BUIIA Yepe3 BUHUKHEHHsI HAOPSIKY TOJIOBHOTO
MO3Ky Ta mocuiieHHs imemii. [Ipy BupaxeHiil kpoBoTedi
B i cHTYyaIlii 3HAYHO CKJIAIHIIIMM CTaBaj0 BUIIICHHS
[IMAKA aHEBPU3MH Ta 30€PEKEHHS BaXKITUBUX MIEPPOPAHTIB.
Le cripuuuHsIIO 30UIBIIEHHST TPUBAIOCTI TPAKIIii EBHUX
YACTHH IiBKYJIb TOJIOBHOTO MO3KY, TOCHJICHHSI Ta MOIIHUPEHHS
aHriocrasmy, MorMONIEHHS iIeMii Ta 3pOCTaHHsI 3arajlbHOT
TpuBajoCTi oneparii. [1[00 3ynuHUTH KPOBOTEUY ITij 4Yac
MIKpOXipypriuHOTO OMepaTHBHOTO BTPYUYaHHSI, JJIsl Kpariol
opi€eHTallii B paHi, Xipypr 3MyIeHHi OyB MOCHIIIHO i TepMi-
HOBO 3aCTOCOBYBATH THMYAcOBE KJIIITyBaHHS cerMeHTIB A1 13
JIBOX OOKIB, HE BPAXOBYFOUH aHATOMIYHI OCOOIMBOCTI KOMIT-
nexcy [IMA-TICA. Lie 3yMOBITIOBaJIO OUIBII BUpaXKEHy iliie-
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Tabnuus 1. Peaynsrati MikpoxipypriuHOro nikyBaHHs! B 3aNEXHOCTI Bif, HASIBHOCTI iHTpaonepaLiiHoro po3pusy aHEBPU3MK

Pe3synkratu nikyBaHHsA

IHTpaonepauinHuit po3puB

KinbkicTb xBOpMX

XopoLumii 57 (66,2 %) 8 (66,7 %) 65 (66,3 %)
NomipHa iHBanign3auis 17 (19,8 %) 1(8,3 %) 18 (18,4 %)
IcToTHa iHBanigu3aLlis 4 (4,7 %) 0 %) 4 (4,1 %)
BereTatusHuii cTaH 0(0 %) 0 %) 0(0 %)
JleTanbHuin BUNagoK 8(9,3 %) 25,0 %) 1(11,2 %)
3aranom 86 (100 %) 12 (100 %) 98 (100 %)

Tabnuuga 2. Peaynsratit MiKpOXipypriYHOro NikyBaHHS XBOPUX 3amnekHO Bif TPMBANOCTi TMMYaCOBOTO KninyBaHHs NepeHbOoi MO3KOBOI apTepii

Pesynkraty nikyBaHHs

TpuBanicTb TUMYacOBOrO KNinyBaHHS, XBUNMHA

KinbkicTb xBOpUX

Xopotumii 22 (88,0 %) 30 (78,9 %) 4 (50,0 %) 0(0 %) 56 (74,7 %)
[MomipHa iHBanigu3ais 0(0 %) 3(7,9 %) 1(12,5 %) 2 (50,0 %)* 6 (8,0 %)
IcToTHa iHBanign3auis 0(0%) 2 (5,3 %) 1(12,5 %) 1 (25,0 %)* 4(5,3 %)
BerertatusHuin ctaH 0(0 %) 0(0 %) 0(0 %) 0(0 %) 0(0 %)
JletanbHuin BUNagok 3(12,0 %) 3(7,9 %) 2 (25,0 %) 1(25,0 %)* 9(12,0 %)
3aranom 25 (100 %) 38 (100 %) 8 (100 %) 4 (100 %) 75 (100 %)

AHania Tabnuui 38's3aHuit 3a kpuTepiem X2 Ta p (x2= 12,72, p = 0,00036).

MIIO TOJIOBHOTO MO3KY Ta 30UIBIICHHSI YaCTOTH BUHIKHEHHS
HEBPOJIOTTYHOTO AeBIIUTY Y MiCIsSoNepaiiHOMY TIepio/i.

11010 MPEeBEeHTHBHOTO KIIIITyBaHHS BUSIBHJIM: PE3yJbTa-
TH MIKpOXIPYpri4HOTO JIIKyBaHHS HE 3aJIeXaIH BiJl HHOTO
(o = 22,58, p = 0,0722). I3 98 namieHTiB, IKUM 371iHCHIIN
KJirmyBaHHs Mimkononionoi aneBpm3mu [ICA, y 75 (76,5 %)
BHMAJKaX IiJ Yac ONEpPaTUBHOIO BTPYyYaHHs HAKIaJalu
TUMYACOBY KIIrcy: 56 (74,7 %) naiieHTam — NpeBEHTUBHE
KJIiImyBaHHs cerMeHTiB Al 3 omHOro uu 00ox GokiB. Y 12
(12,2 %) xBopHX cHocTepirany iHTpaonepariiHuii po3pHB
AHEBPU3MH, TOMY HAKJIaIaHHs THMYACOBOI KIIITICH — BUMY-
IICHUX 3aXi T 3yITHHEHHS KpoBOoTedi. CepeTHs TPHUBATICTh
HaKJIaIeHHsI TAMYACOBOI KITITICH — 6,96 + 4,90 XBruiwmHH (Bif
1 o 25 xB).

PesysnbraTti MIKpOXipypriuHOro JIIKyBaHHSI HE BiIpi3HS-
JIUCh Y XBOPUX i3 PI3HOIO TPHUBAJIICTIO KJIIITYBaHHS, SIKIIO
BOHa He mepepulyBana 15 xB. Haknanennsa tumdacoBoro
KJTirca Ha moHax 15 XB iCTOTHO 301IBIIYBAJIO YaCTOTY PO3-
BUTKY CTIIIKOTO HEBPOJIOTIYHOTO AeimTy (mabn. 2).

OOcsr ornepaTMBHOTO BTPYUYAHHSI 3MIHIOBABCS 3aJI€KHO
BiJ Mikpoxipypriunoi anatomii kommiekcy [IMA-TICA.
He BusiBHIM 3ai1€)KHICTh pe3y/bTaTIB olepariil BiJi po3mipy
AHEBPHU3MH, KIIBKOCTI Kamep, 1H/IEKCY aHEeBPH3MH.

O6roBopeHHs

Mikpoxipypriuae KJilyBaHHs — 100pe BiJOMUIT METO/ Ji-
kyBanHs aneBpu3M [ICA [7,8]. Texnika nependadyae goctyn
JI0 aHEBPU3MH Yepe3 HEeBEJIMKHUI po3pi3 Ha IIKipi TOJIOBHU Ta
Yeperi 3 HACTYIIHUM PO3MILIEHHSIM METaJeBOro 3aThcKada

HA IITUHII aHEBPU3MH, II00 TIEPEKPHUTH KPOBOTIK 1 3aTI00ITTH
HACTYITHOMY 3pOCTaHHIO 200 PO3PHBY.

PiBeHb ycnixy MiKpOXipypriyHOTro KIIiIyBaHHS aHEBPH3M
TICA 3aramom BUCOKHH, — 3a TOBigOMACHHSIMH, Big 70 %
10 100 % [9]. BTiM, edeKTHBHICTB KIIiTyBaHHS TOPIBHIHO
3 IHIIMMHU BapiaHTaM¥ JIIKyBaHHS BCE 1€ TUCKYTYETHCS
[9,10].

V Hamomy JOCTIIKEHHI BHSABWIM, IO MIKPOXipypridHe
KIIiMyBaHHA Oyn0 TyXe e(eKTHBHHM MO0 3amo0iraHHsg
[TOBTOPHOMY PO3PHBY aHEBPU3MH B TTAIIIEHTIB 3 AaHEBPU3MOIO
[ICA. Hu3bkuii piBeHb 3aIMIIIKOBOI aHEBPU3MHU Ta BIJICYT-
HICTH ITOBTOPHOTO PO3PUBY QHEBPU3MH IIPOTITOM TEPiOmy
CIIOCTEPEXKEHHS MiATBEPKYIOTh, 110 MIKpOXipypriuHe
KJIiIyBaHHsT — Oe3Ne4Hui 1 HaifHKUI BapiaHT JIKyBaHHS
anespusM [ICA.

Huni m1s mikyBaHHS aHEBPH3M NEPEIHBOI CITOTYyYHOT
aprepii po3pobJeHO KidbKa HOBUX XipYPTiYHHX ITiIXOIIB
[6,11-13]:

1. eHJOBACKYJISIPHI MiJXOAM: €HIOBACKYJISPHI METOAU
BKJIIOYAIOTh JIOCTYII IO aHEBPH3MH Uepe3 HEBEJIMKUIT po3pi3
y Maxy Ta BUKOPHCTAHHS KaTeTepiB JJIsl HABIrallii 0 Miciist
AQHEBPH3MH JUIS PO3TOPTaHHSI CHipalield abo IHIIMX IPUCTPOiB
JUTS OKJTFO311 aHeBpm3MHU. Llei ManoiHBa3uBHMIA MiIXif CTa€e
Bce OLTBII MOITYIIIPHAM, OCOOIHMBO [T MaJIHX a00 CepeTHixX
AHEBPH3M;

2. riOpuaHi maxoau mnepeadayaroTh MOEIHAHHS MIKPO-
XIpypriuHuX Ta €HAOBACKYJISIPHUX METOMIB JIKyBaHHS
cximagaux aHeBpusM [ICA; neil miaxia nae 3Mory BHKO-
PHCTOBYBaTH HalKpallli €JIEMEHTH, 110 CIPHSE ONTUMI3ALIT
Ppe3yJIbTaTiB;
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3. rpuBnMipHuii (3D) apyk: mporpec y TexHomnorii 3D-apy-
Ky JIaB 3MOT'y CTBOPIOBAaTH 1HAWBIAyaIbHI MOJIETI aHEBPH3MHU
Ta HABKOJIUIITHHOI aHATOMIT JIJIs1 KOYKHOTO TTAIli€HTa; 111 MOJE1
MOYKHA 3aCTOCOBYBATH JUIS IIAHYBAHHS XipypridHUX ITi1X0-
TIB 1 BIATIPAIFOBAHHS TCXHIKH TIEPE] OTICPAITi€0;

4. iHTpaorepalliiiHa Bi3yai3allisi: HOBI METOAM Bi3yali-
3alii, sIK-0T iHTpaomepaiiiiHa aHriorpadist Ta yIsTpa3ByK,
MO)KHa BUKOPHCTOBYBATH IIiJ1 4ac orepaltii, 1oo JOrmoMortiu
XIpypry B peKHMi PEealIbHOTO 4acy OL[HUTH e€(EeKTHBHICTbH
KJIITyBaHHsI, 3a0e3Meuy0YH TIOBHY OKJIFO3110 aHEBPH3MH Ta
MIHIMI3YIOUH YCKJIaIHEHHS,

5. MiHIMaJILHO iIHBa3WUBHI METOJIH: JIESIKI HOBITHI MIKPOXIpYp-
Ti9HI METO/TY € MCHIII iHBa3UBHUMH, HIK TPa/IUIIiHA BITKpUTa
Xipyprisi, BKJIFOYal041 BUKOPHCTAHHS HEBEJIMKHX KPaHIOTOMIl,
MIKpOXIpypriYHUX 3aTHCKA4iB 1 MIKpOXipYpridHHX pO3pi3iB.

3arayioM po3po0OJIeHHSI HOBUX XipypriuHHX IiJIXO/IB /1a€
3MOTY 3IIMCHIOBAaTH OB aJanToBaHe i e(h)eKTHBHE JIIKY-
BaHHs aneBpu3M [ICA, 1110 cripusie MOKPAILCHHIO Pe3yIIBTaTiB
TIAITi€HTIB.

B ocranHi poku omyOIikoBaHO KiJIbKa JOCIIIKEHB OO0
MiKkpoxipypriuHoro kiimyBaHHs aneBpu3M [ICA [14,15]. LTi
JOCITIDKSHHS HaJ[a Il JOJaTKOBI JOKA3H II0I0 e(heKTUBHOCTI
Ta Oe3NeKu IIHOT0 METOAY JiKyBaHHA. ABTOPH 3pOOMIH
BHCHOBOK, IT[0 MiKpOXipypridHe KIiITyBaHHA € €(peKTHBHUM
BapiaHTOM JiKyBaHHS aHeBpu3M [ICA 31 3HAYHO HIKYOIO
YaCTOTOO PEIUIUBIB [6,16]. Y 1MX Ta IHIIMX JOCITIHKEHHIX
[17] noxa3aHo e(heKTUBHICTH 1 Oe3IeKy MiKpOXipypridHOro
KJIITyBaHHSI SIK METOAY JliKyBaHHs aHeBpu3m [1CA.

BucHoBKu

1. MikpoxipypriuHe JiKyBaHHs 3a0e3euye MajIoiHBa3HB-
HUH MiIXiJ, [0 MiHIMi3y€e TOIIKOKEHHS HABKOJIHUIITHBOT
TKaHWHU MO3Ky. Lle momomarae 30eperta (GDyHKIIIFO MO3KY
Ta MIHIMI3yBaTH PU3HUK MicIg0NepaniiiHuX HEBPOIOTTYHUX
YCKJIaJHCHB.

2. 3aBAsSKH TOYHOCTI MIKPOXipypridHOI TEXHIKK MOYKHA JI0-
CSTTH OLTBIIOT TOYHOCTI IOCTYITY Ta BUIAJICHHS aHEBPU3MU.

3. MikpoxipypriuHe JiKyBaHHS Ja€ 3MOTY 3aCTOCYBaTH
IHAWBIAyaTbHAN 1 IX1 /T 10 JTIKyBaHHS KOXXHOT OKpeMoi aHe-
BPHU3MH, 00paTH ONTUMAaTBHUN XipypTidHUN JOCTYII, TPyH-
TYIOUHCH Ha PO3Mipi, pO3TaITyBaHHi Ta popmi aHeBpI3MHL. Lle
CIIpHsi€ TTIOKPAILEHHIO PE3YJIBTaTIB, SMEHIIIEHHIO YCKIIa/IHEHb.

4. TTamieHTH, SIKFM 3/TiHCHIIN MIKpPOXipypridHe JIIKyBaHHS
aneBpm3M [ICA, gyacTo MaroTh Kpaili pe3ylnsTaTd, HiX Ti, B
KOT'O 3aCTOCOBYBAJIH 1HIIII METOMIH JIIKYBaHHSI.

IlepcrieKTHBY MOJAIBIINX A0CTiIAKEeHb OJISITAI0TH Y PO3PO-
OJIEHH]I HOBUX 1 BJIOCKOHAJICHHI HAsIBHUX MIKPOXipypriuHUX
METO/IIB ISl TIOJIIIICHHS PE3YJIBTaTiB y MAIli€HTIB, a TAKOX
BUKOPUCTAHHI HOBHX TEXHOJIOT1H (YI0CKOHAJICHA Bi3yaTi3a-
wist Ta 3D-MoiesnoBaHHs ), 1110 JOTIOMOXKYTh Xipypram Kparie
TUTAaHYBaTH Ta BUKOHYBAaTH MIKPOXipypridHi MPOLELypH st
aneBpusM [ICA. KpiM TOro, nepcrieKTHBHUM € BUBYCHHS
BiJlIaJICHUX PE3YJIBTaTiB MIKPOXipypridYHOTO JIiKyBaHHS
anespu3M IICA Ta Bu3HaueHHs (DAKTOpIB, L0 CIPHUSIOTH
YCIIIITHAM PE3yJIbTaTaM.
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MoHATIMHO-TepMiHONOriYHMM anapaT 3 AUCLUUNAiHapPHOI
BignoBiganbHOCTI B (hapMaLeBTUYHIN AiANBLHOCTI

*

O.T. AnekceeB

3anopisbkuin AepxaBHU Meayko-hapMaLeBTUYHUI YHIBEPCUTET, YKpaiHa

AHani3 amicTy Hopmu Ta ii TnymayeHHst KoHcTuTyuiitHum Cygom YkpaiHum fae nigctasy 3pobuTti BUCHOBOK NPO HEBIANOBIAHICTL TPYAOBOTO
3aKoHogaBcTBa BUMoram KoHcTutyuii YkpaiHu, HeobxigHe yaromkeHHs npodinbHux HopM 3 OCHOBHUM 3aKOHOM.

MeTa po60oTu — aHania cy4acHoi npobremu TepMIHOMONYHMX acnekTiB AMcLMNiHapHOT BiANOBIAANBLHOCTI y (hapMaLEeBTUYHIl LiSNbHOCTI
33 YMHHMUM 3aKOHOaBCTBOM.

Marepianu Ta MeToau. 3AiicHANM JOCTiZyKEHHS 32 10MOMOTOH NOPIBHANBHO-MPABOBOIO, ICTOPUYHOM METOAIB, @ TAKOX METOLB aHani3y Ta CUHTE3Y.

PesynkraTtu. Bueyanu npobnemu 3akoHOAABCTBA, LLO NMOB’A3aHi 3 BiACYTHICTIO 0COBIMBOIO niaxody A0 BPerystoBaHHS BiZHOCUH AUCLM-
nniHapHOI BiGNoBiAanbHOCTI B (hapMaLEeBTUYHIN AiSnbHOCTI. BCTaHOBUAW, L0 HWHI ANs hapMaLeBTUYHUX NPaLiBHUKIB BCTAHOBIIEHWNI PEXUM
3aranbHoi AucuMniHapHOI BiAMoBiAanbHOCTI. HaBenu npuknagu perynioBaHHa AUCUMNAiHAPHOI BiAnoBiganbHOCTI B hapMaLeBTUYHIN
AiSNbHOCTI PO3BMHEHUX KpaiH, WO NiATBEPAWIIN: Cy4aCHUA HauioHamnbHWIA 3aKoHOA4aBYMI NiaXid He BignoBidae MiKHAPOAHIN NpakTuui
noGyaoBW CUCTEMU OXOPOHU 30POB’St HACEIEHHSI.

BuicHoBku. OBrpyHTYBanu HeobXigHICTb BCTAHOBMEHHS peXVUMY crneLianbHoi AucumnniHapHoi BiANoBIAanbHOCTI Ans hapMaLueBTUYHIX
npauiBHUKIB, LLO Mae nepeabavaTv CTBOPEHHS CMeLianbHOro oprany, Lo 6yae HafineHuin NoBHOBaXEHHSIMU 3 PO3rsiAy AUCLMNMIHAPHUX
NPOBaPKEHb Ta YXBaNEHHs PilleHHs NP0 HaKNaAeHHs AUCUMNMIHAPHUX CTArHEHb, 0COBNMBMIA NOPSAOK PO3rNAAy AMCLMMIHAPHUX NPo-
Ba[DKEHb, PO3LLMPEHNI Nepenik BUAIB AMCLMNNIHAPHNX CTATHEHD.

KniovoBi cnoBa: BignoBiganbHiCTb hapMaLeBTiB, hapMaLlEeBTUUYHe NpaBo, AMCLMMIHAPHUIA NPOCTYNOK, hapMaLEeBTUYHWI NpaLiBHUK,
TpyQoBa Aucumnnixa.

AkTyanbHi nuTaHHA apMaLeBTMYHOI | MegnyHoi Hayku Ta npakTuku. 2023. T. 16, Ne 2(42). C. 181-185

Conceptual and terminological apparatus for disciplinary responsibility in pharmaceutical activity
O. H. Aleksieiev

The analysis of the content of the norm and its interpretation by the Constitutional Court of Ukraine leads to the conclusion that the labor
legislation does not comply with the requirements of the Constitution of Ukraine, and the emphasis is placed on the need to harmonize the
relevant norms with the Basic Law.

The aim of the work is to analyze the modern problem of terminological aspects of disciplinary responsibility in pharmaceutical activity
according to the current legislation.

Materials and methods. The research was conducted using comparative legal, historical methods, methods of analysis and synthesis.

Results. Attention is paid to the problems of legislation related to the lack of a special approach to the regulation of disciplinary responsibility in
pharmaceutical activity. It is noted that at the moment, a regime of general disciplinary responsibility has been established for pharmaceutical
workers. Citing examples of the regulation of disciplinary responsibility in the pharmaceutical activity of developed countries, it is indicated
that the modern national legislative approach does not correspond to the international practice of building a public health care system.

Conclusions. The establishment of a regime of special disciplinary responsibility for pharmaceutical workers is substantiated, which should
include the creation of a special body that will be empowered to consider disciplinary proceedings and make a decision on the imposition
of disciplinary sanctions, a special procedure for considering disciplinary proceedings, an expanded list of types of disciplinary sanctions.

Key words: responsibility of pharmacists, pharmacy legislation, disciplinary offense, pharmacists, employee discipline.
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[TuTaHHS MIOKO TEOPETHUKO-TIPABOBHX 1 HOPMATUBHO-TIPa-
BOBHX aCICKTIB JAUCIUILIIHAPHOI BiAMOBIIaIbHOCTI
(hapMaleBTHYHUX TPAIiBHUKIB, & TAKOX IIOJO0 TTOHSATTS
(bapMarneBTUYHOT JisTTBHOCTI MOPYIIEHI B TIONEPETHIX Po-
ootax [1].

KomruiekcHU aHaii3 YMHHUX 3aKOHOJABYUX aKTiB
VYKpaiHu, o PerymolTh CYCIUIbHI BIATHOCHHH 3 OXOPOHU
3[I0POB’sl, 1aB 3MOT'y 3pOOHMTH BHCHOBOK: (papMarieBTHYHA
TSUTBHICTE — OHA 3 Taly3el y cdepi OXOpOHH 370POB’S,
sIKa 3JIHCHIOETHCS IUIIXOM MPOBAKEHHS JIIIEH30BaHOT
TOCHOJAPCHKOT TISTEHOCTI Cy0’ €KTaMu TOCIIOIAPIOBAHHS Ta
nipoeciiiHOT AiSUIBHOCTI HErOCIIONAPIOIYNMHU CY0’ €EKTaMu
— (papMareBTHYHIMH TIpaniBHUKaMu. Ha OCHOBI KOHCOJTI-
Janii Ta aHaymi3y pi3HUX MiJIXOIB HAyKOBII BUOKPEMHIIU
OCHOBHI O3HAKH JUCIAILTIHAPHOT BiIITOBI TAIBHOCTI, HABEITH
ABTOPChKE BU3HAUCHHSI AUCLUITTIHAPHOT BiIIOBIIAIBHOCTI
(apmanesrnyHnX npauiBauKiB [1]. Tak, mo-mepme, auc-
[UTUTIHAPHA BiAMOBIIATBHICTh € PI3HOBUIOM FOPUIMYHOT
BIIMOBITAIEHOCTI; ITO-JpyTe, JUIs i 3aCTOCYBaHHs HEOOXiHA
HasBHICTH TPYAOBHUX IPABOBITHOCHH «IIPAIliBHUK — POOOTO-
JIABEIb»; TO-TPETE, AUCIMILTIHAPHA BiIIOBIIANBHICTD TIC-
penbadae mpaBoBHii 000B’A30K MpaIliBHAKA 3a3HATH IEBHUX
00ME>KeHb; IT0-4eTBepTe, JUCIUILTIHAPHA BIATIOBITAIBHICTD
€ TPYTIOIO YiTKO BU3HAYEHUX Y 3aKOHOIABCTBI AUCIUILTIHAP-
HUX CTSATHEHb.

[Iomo aucrMIUTIHAPHOI BiITOBIATEHOCTI (hapMarieBTHY-
HUX MpaliBHUKIB, TO, HA yMKY aBTOpa, i1 CJIiJ1 pO3yMITH SIK
OKpeMHil BA IOPUIMYHO]I BiITOBITAIEHOCTI, IIO TIOJISATAE Y
3aCTOCYBaHHI 10 (hapMaIeBTHYHHX MPALIBHUKIB, SIKi CKOLITH
JMCLUILTIHAPHHI MPOCTYIIOK, JUCIUIUTIHAPHUX CTSATHEHB.
JucuumuiinapHuil pocTynok y ¢gapmaneBTH4HIi cdepi
BU3HAYUIIH SK IPOTUIIPABHE BUHHE HEBUKOHAHHS a00 HeHa-
JIe)KHE BUKOHAHHSI (hapMalleBTHYHUM ITPAIiBHUKOM TPYAOBUX
000B’s3KiB, TIOKJIQJICHUX Ha HHOTO 3aKOHOIABCTBOM IIPO
TpaLll0, HOPMaMH raly3eBOro 3aKOHOJIABCTBA, KOJIEKTUBHUM
1 TPYIOBUM JOTOBOPAMH TPYIOBUX 00OB’S3KIB.

[poananizyBaBiM 3aKOHO/IABYY Ta 3arajbHOTEOPETHYHY
0a3y JUCHMIUTIHAPHOI BiAMOBITAIBLHOCTI (hapMareBTHIHNX
MpaliBHUKIB, BUZHAUYMIIM OKpPEeMi MPOOIEMH HOPMATHB-
HO-TIPaBOBOT'O PEryITIOBaHHsI BIAIOBIIHOI chepH, 1110 MarOTh
HEraTHBHMI BIUIMB Ha 3arajibHe (YHKLIOHYBaHHS cepH
(hapmareBTHYHOI AisuTbHOCTI. HamaranHs BHECTH HEOOX1THI
3MiHH Y YAHHE 3aKOHOAABCTBO HE MAJIO YCIIiXy, TOMY Haaasi
HeoOXi/{Ha aKTyasi3alist UX NUTaHb.

Meta po6otu

AmHautiz cydacHOi nMpoOJeMH TepMiHOJOTIYHUX aCHEeKTiB
JMUCIUIUTIHAPHOT BiAMOBiAaIBHOCTI y (papmarieBTUUHIi
JISTBHOCTI 32 YMHHUM 3aKOHO/IABCTBOM.

Marepianu i MeToau pocnimKeHHs

Marepia ay1s 10CHiDKeHHS — Cy4acHa HOPMaTHBHO-TIPABOBA
0a3za, 1110 BCTAHOBIIIOE IUCIMILTIHAPHY BiAMOBIIAIBHICTD Y
(hapManeBTHUHOMY CEKTOpI r'ajTy3i OXOPOHH 37J0pOB’sL.
[IpotsiroM poOOTH BUKOPHUCTOBYBAJIH METOAU iH(pOpMa-
LIHOTO MOIYKY, aHAJIi3y, CHCTEeMaTH3aLlii Ta y3arajlbHEeHHI.

Pe3ynbraTtu

[MuTaHHsS MUCHUIUTIHAPHOT BIIIOBIAAIBHOCTI MPAIiBHUKIB
cepr OXOPOHH 310POB’sT BUBYAJIM TaKi YKPATHChKI BUCHI, SIK
B. A. Aanponosa [2], C. B. Bacumnses [3], A. B. KoBanenko
[4], A. A. Kotsitpka [ 5] Tomo. [Topymmeny mpoOneMy BuBYa-
1 1 3apy0ixHi aBropu: Cathal T. Gallagher, Fatma Mukhtar,
Toorpakiy Sarfaraz [6], Betty Chaar, Ling Yan, Xiaopei Zhao
[7], Jack Simmons [8].

®dapmaneBTHYHI (axiBili (acHCTCHTH (apMarneBTiB adbo
(dapManeBTH) y BIZHOCHMHAX 3 allTEYHOIO OpraHi3ali€lo
(ycraHoBot0) € npariiBHUKaMu. OTKe, Ha HUX MOIIAPIOIOTHCS
HOPMH TPYIOBOTO 3aKOHOJIABCTBA, 110 PENIAMEHTYIOTh IH-
TaHHS TPYAOBOI JUCIHMILTIHN.

3riIHO 3 KOHCTUTYIIHHUMU ITOJIOKCHHSAMH, JiSTHHS, 10 €
JMCIMIUTIHADHUMH TIPaBOIOPYIICHHSIMH, Ta BiANOBIIANb-
HICTb 3a HUX BU3HAYAIOTHCSI TLIBKU 3aKOHaMHU YKpainu [9].
VY Pimenni Koncrurynitinoro Cyny Ykpainu y copasi 3a
KOHCTHUTYLIHHUM 3BEpHEHHSM BIJIKPUTOTO aKIiOHEPHOTO
ToBapucTBa «BceykpaiHchkuii AkuioHepHui bank» 110710
oinifHOrO TIIyMaueHHs MOJOXKEHb IMYHKTY 22 4aCTUHH
nieproi crarti 92 Koncrurynii YikpaiHu, 9acTWH TepIIoi,
TpeThol cTarTi 2, yactuHH nepmoi crarti 38 Komekcy
YKpaiHu 1po aJMiHICTPaTHBHI IPaBONOPYIIEHHS (CrpaBa
NPO BiJNMOBIAAIBHICTh IOPHIMYHUX 0CI0) HABEICHO: MOJI0-
JKEHHS TyHKTY 22 gacTuHH miepiroi crarti 92 Koncrurymii
VYkpainu Tpeba po3yMmiTH Tak, 10 HUM Oe3MOCepeHhO HE
BCTAHOBIIIOIOTHCSI BUJIN FOPHIMYHOI BiANOBIAAILHOCTI. 3a
MM TIOJIOXKEHHSIM, T1IbKU 3aKOHAMH YKpaiHW BU3HAYAIOTh-
sl 3acajy IUBLIBLHO-TIPABOBOI BiIIOBIIAIBHOCTI, 8 TAKOXK
TUSTHHS, IO € 3T0YMHAMH, aIMiHICTPaTHBHIMH a00 JHCIIUTLII-
HapHAMH TPaBOIIOPYIIEHHAMH SIK TiJICTAaBH KPUMIHAJIBHOI,
aJIMIHICTPAaTHBHOI, JMCUUILTIHAPHOI BiIOBIAAIBHOCTI, &
TAKOXK BIMOBIAIBHICTE 3a Taki AistHHS. ToMy 11l TUTaHHS
HE MOXYTb OyTH IIPEIMETOM PETYIIOBAHHS ITi13aKOHHIMHI
HOpMaruBHO-IIpaBoBUMHU akTamu [10].

Otxe, Koncrurymieto YkpaiHu 4iTKo BU3HA4YEHO: JISTHHS
TPAIIIBHUKA, 110 € 00’ €KTMBHOO CTOPOHOIO TUCIIUILTIHAPHO-
TO TIPaBOIIOPYIICHHS, Ta BiAMOBITAIBHICTH 32 HHOTO MOXKE
BU3HAYATHCh JnIIe 3akoHOoM. Cripo0a BperyItoBaHHS TaKHX
BIZIHOCHH 3a JIOTIOMOT'OIO ITiJI3aKOHHUX aKTIB € TaKolo, 10
cynepeunts 1. 22 4. 1 ct. 92 Koncrurynii Ykpainu.

Jlnst peasizarii BiMOBITHUX KOHCTUTYIIHHUX TTOJIOXKEHD
y Konekcei 3akoniB npo mpairro (mani — K3nll) e ['maBa X, axa
BCTAHOBITIOE HOPMH, 10 HAJIEXKATh JI0 IHCTUTYTY TPYZOBOT
JWICIMIUTIHY B TATy31 TPYOBOTO MpaBa. 3TiTHO 3 MOJI0KCHHSI-
mH cT. 147 11i€l T1aBu, 3a MOPYIIEHHs! TPYAO0BOT TUCIUILTIHH
JI0 TIpaIliBHUKA MOXKe OyTH BKUTHH TINBKA OAWH 13 3aX0IiB
CTSTHEHHS — JIOTaHa YM 3BUTbHEHHS [11].

KpiM Toro, 3aKOHOaBCTBOM, CTaTyTaMH 1 HOJIOXKEHHSIMH
PO JHUCLMIUIIHY MOXYTh OyTH Nepe0adeHi sk OKpeMux
KaTeropiil mpariBHUKIB ¥ 1HII JUCIUIUTIHAPHI CTATHEHHS,
HaNpUKIaa, BignoBigHo 1o cT. 66 3Y «llpo mepxaBHY
ciryk0y» abo ct. 109 3Y «IIpo cymoyctpiit i craryc cyn-
nis» [12,13]. e moB’si3aHO 3 pO3pi3HEHHSAM 3arajbHOT
Ta CHeniaJlbHOl AUCIUIUTIHAPHOT BiAmoBigansHOCTI. Ha
nymky K. B. KoBanenka, 3aranpHa TUCHUIUTIHAPHA BiAIO-
BIZIaJIBHICTB — I1€ 3a3HAHHS 0CO00I0, BUHHOIO Y MOPYIIEHH1
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OpueiHaribHi 0oCidxeHHs!

HOPM TPYIOBOI TUCIUIUTIHH, HETATHBHAX HACTIIKIB 3 OOKY
YIIOBHOBA)XEHOTO Cy0’€KTa, 1110 BUPAXKAETHCS Y JUCIMILTI-
HAapHUX CTSTHEHHSX, BUAN Ta MiJCTaBH 3aCTOCYBAHHSI SIKMX
nependadueHo K3nll. BusnaueHHs crieniaibHOT AUCITUILTI-
HapHOI BiJIIOBiNANBHOCTI Tiependadae, mo ocoda, BUHHA B
MOPYIIEHHI HOPM TPY/I0BOi AMCLIMILTIHU, 3a3HA€ HETaTUBHUX
HACIIAKIB 3 OOKy YIMOBHOBaXCHOTO CYO’ €KTa, SIK-OT IHC-
LUIUTIHAPHHUX CTSTHEHb, BUIU Ta MIJICTaBU 3aCTOCYBAaHHS
SIKAX TIEPEA0adCHO CEIiaIbHIMI HOPMaTHBHO-TIPABOBUMH
aKTaMH (3aKOHH, CTaTyTH, MTOJIOKeHHs ). CrieliaabHa TUCIIU-
IUTIHApHA BiOBITABHICTE XapaKTEPHU3YETHCS CIICIliab-
HHUM Cy0’€KTOM JUCLHILUTIHAPHOTO MPOCTYIIKY, OCOOIMBUM
XapaKkTepoM JUCLHUILUTIHAPHOTO MPOCTYIKY, CIE[iaTbHIMHI
BUJIAMHU JTUCHHIUTIHAPHUX CTATHEHb, OCOOIMBUM MOPSIKOM
HaKJIaJIeHHS Ta OCKAp)KEHHS AUCLIUIUTIHAPHOTO CTSATHEHHSI.
CriertiaJibHa TMCIMITTIHAPHA BiATOBI1aIbHICTH MPAITiBHUKIB
BiJIPI3HAETHCS BiJI 3arajbHOT JUCIUILTIHAPHOI Bi OB 1aTb-
HOCTI IIUPIINM 3MICTOM IUCIUIUIIHAPHOTO MPOCTYIKY 1
CYBODIIIMMH caHKisiMu [ 14].

[IpoanamnizyBasmm HopMy 4. 2 cT. 147 K3nll, 3po6mmm Bu-
CHOBOK, 1110 [1ell HOPMaTHBHO-TIPABOBHH aKT TIepe0adac MOX-
JIMBICTh BCTAHOBJICHHS, KPIM JIOTaHH Ta 3BUIbHEHHS, 1HIINX
JIMCLUILTIHAPHUX CTSATHEHB, SIKI MOXKYTh OyTH BITPOBAJUKEHI B
TpboX (popmax: 3akon; CtaTyT npo auctuutiay; [TomoxeHHs
npo UCIHILTiHY [6]. 3akoHO#aBeLb y (HOPMYITIOBaHHI €T
HOPMH YiTKO po31imuB 11 Tpu popmu. Ha mpakrurii CraryT i
[TonoxeHHs PO TUCIMILTIHY 3aTBEPIDKYIOTHCS 00 Y hopmi
3akoHy (Jucrummrinapamii cratyt 30poitaux Cun Yipainw,
Jucumnminapuuii craryt HarionansHoi nominii Ykpainu,
JucrurutiHapHA CTaTyT OpraHiB BHYTPINIHIX CTIpaB YKpai-
HH, {MCUMITTIHAPHUN CTATyT CIIY)KOU LIUBLILHOTO 3aXKCTY ),
a60 y popwmi ITocranosu Kabinery MinictpiB Yipainu (ITomo-
YKEHHsI [IPO IUCLIUILTIHY TIPAIiBHUKIB TIPHUYHX HIATPHEMCTB,
[onoskeHHs PO MUCHHUILTIHY MPAIiBHUKIB 3aJI3HUYHOTO
TpaHcnopty, CTaryTy nmpo JHUCIMIUIIHY TpaliBHUKIB CIIe-
LiaJIbHUX (BOEHI30BaHMX) aBapiifHO-PATYBAIBHHUX CITYXKO).
UMHHAM 3aKOHOJIABCTBOM HE Ieper0adeHo Hi MOPSAKY BU-
JIaHHSI aKTiB TAKOTO BH/LY, Hi KOHKPETHOTO YITOBHOB)KCHOTO
cy0’eKTa JUIs yXBaJICHHS BIAMTOBITHUX aKTiB.

HaBezeni npukiIaay miaTBEp/UKYIOTh, IO BOHH MOXYTb
3aTBEPKYBATHCh 1 3aKOHOM, 1 MiA3aKOHHUM HOPMAaTHB-
HO-TIpaBOBHMM akToM. Brim, KoHcTnTyist Ykpainu 3akpimmoe
BUKJTIOYHICTH 3aKOHO/IABUOTO BCTAHOBIICHHS HifHB, IO €
JMCIMIUTIHAPDHUMH TIPABONOPYILICHHSIMH, Ta BIINOBIIANb-
HOcTi 3a HUX. ToMy Taka HEBiMOBIAHICTH MoNOkeHb K31
Koncruryuii Ykpainu Moyke IPU3BECTH JI0 TIOPYILEHHSI [IPaB
(hapMaIieBTHYHUX TIPAIiIBHUKIB Y pa3i yXBaJeHHS BiIIO-
BigHoro Craryty abo [lonokeHHs y (opmi Mmig3aKOHHOTO
HOPMAaTHBHO-TIPABOBOTO aKTa.

Bupiienns 1€l mpobaeMu 3arporoHOBaHO Y TPOEK-
Ti Tpynosoro xonekcy Ykpainu 3a HomepoMm 2410 Big
08.11.2019 poxky, ae y 4. 2, 3 ct. 350 HaBeneHo: «Jlyst
OKpEeMHUX KaTeropii MpariBHUKIB 3aKOHAMH MOKYTh BCTa-
HOBJIIOBATUCSI 1HIII BUJM JIMCHUIUTIHAPHUX CTATHEHb. He
JIOIYCKA€ETHCS 3aCTOCYBaHHS JUCHUILTIHAPDHUX CTSTHEHB,
He nependadennx num Komekcom ta 3akonammy [ 15]. MokHa
noroAuTHCh 3 tymKoro H. M. XyTopsiH, sika BBaykae: TUIBKH

TaKU{ MiAXIT JaCTh 3MOTY 3a0€3MEeYNTH 3aKOHHICTH, 00-
I'PYHTOBAHICTh 1 00’ €KTHBHICTb NPH 3aCTOCYBAaHHI 3aXO0/IiB
JWICIIATUTIHAPHOTO CTATHEeHHS [ 16]. BBaskaemo, 1110 Taka mpo-
TIO3UIis y POEKTI TpynoBOro Kofekcy, no-nepiie, GakTuaHo
BKa3ye Ha HEAOJIKH YMHHOI HOPMH, I0-/IpyTe, BUXOISIIH 3
i€l Te3u, € TOPCYHOIO, JOMOMOXKE BHPIIIATH HPOOIEMHU
3aKOHOJIaBYOTO BPETYIIOBAHHS BiATIOBIAHUX BiTHOCHH.

[nma npobGnemMa HaliOHAIBHOTO 3aKOHOJABCTBA MIOJO
TUCIUTUTIHAPHOI BiMMOBITATBHOCTI B (hapMarieBTUIHIH
JISUTBHOCTI TOJIATa€e B BIICYTHOCTI OCOOJIMBOTO MiAXOLY 10
BPETyIIOBaHH LIUX BiHOCHH. [IponenypHi MMTaHHA 010
HOPSIIIKY PO3IIISTY IUCHMILTIHAPHOTO [POBAPKEHHSI, CY0’ €K-
Ta HAKJIQJICHHS TUCHHUILTIHAPHOTO CTATHEHHS, OCKap)KCHHS
BIZMOBIIHOTO pilieHHs y cdepi papManeBTHYHOT TisTIbHO-
CTi HAJISKHUTH TUIbKH 110 perymroBanHs K3nll. Tooro Huni
Ut (hapMareBTUIHUX MPAIiBHUKIB BCTAHOBICHUN PEXKUM
3arajJbHOI MUCIUIDTIHAPHOT BiIOBIIaTEHOCTI, 10 HE BiATIO-
BiZJa€ MKHAPOAHIN MPAKTUI TTOOYTIOBH CHCTEMH OXOPOHHU
3]I0pOB’sl HACEJICHHSI.

Bararo xpain Hamanm came perymsaropy y cdepi dap-
MaleBTHYHOT AiSTIBHOCTI JUCHUITIHAPHI TOBHOBAKEHHS
10710 0cib, AKi OTPUMANH BiAIOBIAHUNA 103BUI. Takwii op-
raH, HQIUICHUH JUCUUIUTIHAPHIMH TTOBHOB)KEHHSIMH, SIK
MIPaBMIIO, OPIEHTOBAHMH JUIIIE Ha (apMarieBTiB 1 3a3BUYai
MOKE YXBAJIOBAaTH PILlIEHHsI PO BHHECEHHS O(iliifiHOro
ToTIepepKeHHs, O(IliitHOT JoTaHw, HaKIaIeHHS mTpady,
THUMYACOBOI YH MOCTIIHOT 3a00pOHH Ha 3IIHCHEHHS alTeYHOT
mpakTHKH, K y Hizepmarmax. J{omaTkoBi caHKIIi MOXYTh
MICTHTH HEMOXKJIMBICTB JUIsl (hapMalieBTa MPEeTeH [yBaTH Ha
BIIIIKOAYBaHHS BAPTOCTI MEMYHOI MPOIYKIIT Ta ITOCIYT,
HAJIAaHUX TalieHTam, sk y Opaniiii.

PimeHHs MUCHMTUTIHAPHOTO KOMITETY MOKE OyTH OCKap-
JKEHE LISIXOM TOJIaHHS 3asBU PEryisiTopy, K y Benunkiit
Bpuranii Ta @panrii, Ta/abo y BiAMOBITHUN HAIlIOHATHEHHIN
cyn, sk y Benukiit bputanii. ¥ OGinbmiocTi kpaiH pimieHHs
JUCLUILTIHAPHOTO KOMITETy HE MOTpedye 3aTBepKEHHS
IHIIUMHA opraHamMu Biagu. Pazom 3 iuM, y MoHaKko BCTaHOB-
JICHO HalCyBOPIII CaHKIIT (3yNMHEHHsI a00 MPUIMUHEHHS /i1
minensii papmaresta), mo noTpeOyIoTh MyOmiKatii po3mo-
PSUDKEHHST MIHICTEPCTBA OXOPOHM 37I0POB’SI, BPAXOBYIOUH
peKoMeHamii TUCHHUILTIHAPHOTO KOMIiTeTy. PermaMment
PpOOOTH TMCHMILTIHAPHOTO KOMITETY (BIJI TIOYATKY MPOLIECY
JI0 YXBaJICHHS OCTaTOYHOTO PIllICHH:) 3a3BHYai BHKIAICHO
B HOPMAaTHMBHHX aKkTax (3akoHax a0o MiJA3aKOHHUX aKTax
BHUKOHABYOI TUJIKH BIAN), K y Benwmkiit bpuranii, [3paimi,
Hinepnannax ta ®panuii.

Cxram TUCIUILTIHAPHOTO KOMITETY B Pi3HHX KpaiHax
PI3HUIL, 3aJISKHUTH BiJ| TUITYy PEryjsTopa B rajiysi dgapmare-
BTHUHOI J1isuTbHOCTI. Mloro Moxe ogormoBaru npodeciinuit
cys, sik B I3paini un ®panuii, mod 3adeznedyBaTu a0-
TPUMaHHS HAJEKHUX IPOLECIB BUMHEHHS MIpaBoCyqusd. Y
Hinepnanzaax rosioBa Ta 3aCTYITHUKH T'OJIOBU PETiOHAIbHUX
JUCHUTUTIHAPHUX KOMITETIB MPH3HAYAIOTHCS TOBIYHO (10
JocsirHeHHs1 70-pigHOro BIKY), 1 1€ Ti cami JIFOIM JUIsl BCIX
MEMYHUX MPodecii.

V kpaiHax ckiayiacsi pi3Ha CHTYallisl 00 JOCTYITHOCTI
PpillIeHb AMCIUILTIHAPHOTO KoMiTeTy. Tak, BOHM MOXKYTb OyTH
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JOCTYIHI IJTs O3HaOMIIeHHS (1 HaJjaBaTHCs ) TPOMAaICHKOCTI
Ta/abo IHIIMM 3aKOPIOHHUM PETYJISTOpaM TUTEKH TOKH BOHH
YHHHI (HapUKIIAJ, IPOTATOM TIepioy, Ha KU MPUTTHHEHO
JIit0 JTitieH3it), a00 BOHM MOXKYTh OyTH JIOCTYITHI Ha ITOCTIHHII
ocHOBI [17].

B Ykpaini Bxe nMporoHyBaii i€l 1010 CTBOPEHHSI CIIellia-
JII30BaHOTO OpraHy, o OyB OW HaIiICHN TOBHOBAKCHHAMH
II0/I0 PO3IVISY CKapr Ha JIiT (papMalieBTHYHHX MPAIliBHUKIB
1 IPUTATHEHHS iX 10 MUCIMIUTIHAPHOI BiAIMOBIMANBEHOCTI.
Tak, y npoekrti 3akoHy PO CaMOBPSITYBaHHS MEIUUHHX
npodeciii B Ykpaini 2445-1 8in 03.07.2020 p. [18], sikuii e
MIPUIHSATO, 1 B IEPCIIEKTUBHOMY HUHI IIPO€eKTi 3akony «I1po
CaMOBpsITyBaHH B c(hepi OXOPOHH 3/10pOB sl B YKpaiHi» Bl
05.11.2021 p. [19], mo BUHECEHO HA TPOMAJICHKE 0OTOBO-
PEHHS, TIPOTOHYEThCsT cTBOpUTH KBamidikamiiHO-UCIH-
ITiHApHY KoMiciro [TanaTw, sika HaTijieHa MOBHOBAKEHHIMH
II0JI0 PO3MISIAY CKapr IPO MOPYLICHHS MPEACTaBHUKOM
MeanyaAX mpodeciii Komekcy eTHku mpencTaBHUKIB Me-
qnyHuX npodeciit [lanary, pimens opraxis npodeciiHoro
CaMOBPSAYBaHHS NPEICTABHHUKIB MEIWIHUX Tpodecii,
CTaHJAPTIB y C(hepi OXOPOHH 3/10pOB’sI Ta yXBaJICHHSI PillleHb
IIO/I0 MPUTSTHEHHS 200 HE MPUTATHEHHS IPEICTaBHUKA
MeanyHUX npodecii 1o npodeciitHoi TucHumIiHapHol
BiJIIIOBiTaTbHOCTI. BOHA CTBOPIOETHCS SIK TIOCTIHHO AIFOUHIA
KoeriansHui opras [lanary, mo € opranom npodeciiHoro
CaMOBPSIYBaHHS MEIUIHUX Ipodeciii.

VY nocmimkenni C. I. Yoorosa mokaszaHo, 110 OJHHM i3
TIO3UTHBHHX aCIEKTIiB IINX 3aKOHOIPOEKTIB € 3aIPOBAHKCHHS
npodeciitHOT qUCIUILTIHAPHOT Bi/IIOBI TAJTBHOCTI 38 BUMHCH-
HS JUCIUIDTIHAPHUX TPOCTYTIKiB. Lle Moxke OyTH omHUM i3
MEXaHI3MIB CIIPUSIHHS 3a0€3MEeUEHHIO JTOTPUMaHHs (axiB-
sMu ipodeciiiHuX CTaHAapTiB 1 HOPM MPOGECIHHOT STUKH
[20]. CTBOpeHHSs Takoro oprany Oy/ie BUpIlIaJIbHUM KPOKOM
JUTSL IODTMOJICHHS CIICTIiaNi3allil IHCTHTYTY AUCIHUILTIHAPHOT
BIAMOBIIANBHOCTI B (hapMalleBTUYHIN HisUTbHOCTI, 3pOOHTH
MIPOLEAYPY PO3IISAY JUCILHUILIIHAPHOTO IPOBAKEHHS
o0 (papManeBTHYHKUX MPAIiBHAKIB OUTBIT 00’ €KTUBHOIO
Ta HEYIEePeHKEHOIO.

[Ile omuH HEMOMIK 3aTabHOTO PEXKUMY JUCHUIUTIHAPHOT
BiJIITOBINATLHOCTI B (hapMaIieBTUYHIN IsSUTBHOCTI — BiICYT-
HICTb 0COOIMBOTO TiIXO/Y 10 BU3HAYCHHS BUIIB AUCITAILTI-
HapHUX CTATHEHb. 3rinHo 3 Hopmamu K3nll, y poboTonasiist
€ 3MOTa 3aCTOCYBaTH JIO0 MPAIliBHUKA JIUIIE ONUH i3 BHIIB
CTSITHEHB — JIoraHy a0o 3BUIbHEHHS. Ha qymKy aBropa, yx-
BaJICHHA CIEMiaTbHIX HOPM MO0 AUCIMILTIHAPHOI BiAIO-
BijlaIbHOCTI y (papMalieBTH4HIN cepi He MoKe BiIOyBaTHCS
0e3 BU3HAYCHHS PO3MIMPEHOTO MEePeNiKy AUCIHUTUTIHAPHUX
ctaraeHb. Lle macth 3Mory OiTbI TUQEPEHIIHOBAHO i IX0-
JIMTH J10 KO’KHOTO (papMarieBTHIHOTO TIPALliBHHUKA, HAKIIaIaTH
aJICKBaTHE CTATHEHHSI 3aJISKHO BiJ] BANHEHOTO HUM JMCIIH-
TUTIHAPHOTO TPOCTYTIKY.

Y HaBe/IeHUX MTPOEKTAX 3aKOHIB ITPOIIOHYBAJI BCTAHOBUTH
TaKi BUM JUCIUIUTIHAPHUX CTSTHEHb:

1) monepemKeHHS;

2) TUMYACOBE 3yIMHEHH JIii CBIiJOLITBA IO MPaBO Ha
3MIACHEHHS AsUTLHOCTI B chepi OXOPOHH 37I0pOB’ Sl HA CTPOK
JIO TIIECTH MICSIIIB;

3) mpunMHEHHS il CBiAOITBA PO MPaBO HA 3MiHCHEHHS
TUSUTBHOCTI B cpepi OXOPOHH 310pOB’SI.

VY pasi HaknaJeHHs NUCUMIUTIHAPHOTO CTATHEHHS Ha
Npe/ICTABHAKA MEINYHUX Npodecii Takok Moxe OyTH 11o-
KJIa/IeHO 000B’SI30K B3SITH Y4acTh Y JOJAaTKOBHX 3aX0JaX 3
Oe3repepBHOTO MpodeciiHoro po3BuTKy [19,20].

OTxe, TaKU{ MiIXiJ € HAraIbHUM, BiTOUBa€e crienudiky
cdepr AiSUTBHOCTI MpaIiBHUKIB MeAn4HUX mpodecii. [lo-
LUIBHAM BBa)KAEMO JIOAATH JI0 [IOTO MEPETiKy TaKhuil B
JMCIMTUTIHAPHHUX CTATHEHB, SIK 3ayBayKeHHS (JUIs1 He3HAYHHUX
JMCHHMIUTIHAPHHUX [TPOCTYIKIB (hapMareBTUUHHUX MpalliBHU-
KiB).

BucHoBKu

1. BecraHoBeHO HEBiAMOBIAHICT mojiokenb K3nll Hop-
mam Koncrutyuii Ykpaiuu mogo ¢popmu 3acTocyBaHHS
CreiaIbHOI AUCIMILTIHAPHOI BiAmoBigansHOCTI. [Ipoana-
mi3yBaBmH HopMmy 4. 2 ct. 147 K3nll, 3pobuimm BUCHOBOK,
110 T1ei HOPMaTHBHO-TIPABOBHH aKT Ieper0oadac MOXKIIUBICTh
BCTAHOBJICHHS, KPIM JJOTaHH Ta 3BUIbHCHHS, IHIINX AUCIH-
IDTIHAPHUX CTATHEHB, SIKI MOXYTHh OyTH BIPOBADKEHHI Y
TpboX (popmax: 3akoH, CTaTyT Mpo AUCIUILTIHY, [lonokeHHS
mpo mucuumutiny. BriM, Korcturyis Yipalan 3akpimmiroe
BUKJIFOYHICTh 3aKOHO/IABUOTO BCTAHOBJICHHS IisIHb, IO €
JTUCIUTUTIHAPHAMH TIPABOMIOPYIICHHSIMH, Ta BiIIIOBIIATb-
HocTi 32 HUX. ToMy Taka HeBiAMOBiHICTH ToNokeHb K31
Konerurymii Ykpainu Moke IPU3BECTH J10 IOPYIISHHS ITPaB
(hapMaleBTHYHUX TPALiBHUKIB Y pa3i yXBaJCHHS BiJIlo-
BizHOrO Craryty abo I[lomoxeHHst B (opmi MiI3aKOHHOTO
HOPMAaTHBHO-IIPABOBOTO aKTy. Y IbOMY KOHTEKCTI HABEICHO
HOpMY IPO€KTy TpynoBOro Kozmekcy YKpaiHu 3a HOMEPOM
2410 Bix 08.11.2019 p., U0 BpPEryabOBYE IO MPOTaHHY.
Ie cBimuUTH PO HASBHICTH HEMOIIKIB YNHHOT HOPMH, TOMY
HOpMa € IOPEYHOI0, JOTIOMOXKE BUPIIIATH MPOOJIEMH 3aKO0-
HOJ/IAaBYOTO BPETYJIFOBAHHS [[UX BIJIHOCHH.

2. JloBeneHo, 1o mpobiieMa HalliOHATBHOTO 3aKOHOIaBCTBA
IIO/I0 AUCIMIUTIHAPHOT BIAMIOBIATBFHOCTI B (hapMareBTHI-
Hill TiSTTBHOCTI MOJIATAE B BiICYTHOCTI OCOOIMBOTO ITiIXOTY
JI0 BPETYJTIOBaHHS BiAMOBIMHUX BimHOCHH. Huwi ms dap-
MAIICBTUYHUX (PaxiBI[iB BCTAHOBICHUHA PEKUAM 3arajibHOI
JWICIUILTIHAPHOT BiMOBiTabHOCTI. [IpoaHatizoBaHo OCBIT
PO3BUHEHMX KpaiH, 3p0OHIN BUCHOBOK: YNHHHHI 3aKOHO/IaB-
YHI 11X 1]] HE BIIMOBIa€ MDKHAPOIHIN MPAKTHII TOOYI0BU
CHCTEMH OXOPOHH 3/10pOB’sl HacesjeHHs. HeoOxiaHe cTBO-
PCHHSI OKPEMOTO OpTraHy, 10 PO3IyisiiaB OU TUCHHUILTIHAPHI
MPOBA/KEHHSI Ta YXBaJIFOBAaB PILICHHS ITPO NPUTSATHEHHS 00
HE MPUTITHEHHS (hapMarieBTHYHUX (axiBIiB A0 AUCIIUAILII-
HApHOI BIAMOBiaIbHOCTI. CTBOPEHHSI TAKOTO OpraHy Oyze
BUPIIITATTEHAM KPOKOM JJIS TIOTTHOICHHS CTIeTiami3altii iHCTH-
TYTY AUCIMIUTIHAPHO]I BiMOBIIANBHOCTI B (papMarieBTHIHI I
TUSITBHOCTI, 3pOOHTH MPOLIEAYPY PO3IIITY AUCIUILTIHAPHOTO
TIPOBAKEHHS MO0 (DapMaIeBTHIHUX MPAI[IBHUKIB OUTBII
00’ €KTHBHOIO Ta HEYTIEPEIKECHOIO.

3. VXBaJieHHs CIeliajJbHUX HOPM IOJO JUCIUILTIHAP-
HOI BiJIIOBiTaBbHOCTI B (hapMalleBTUYHIN cdepi He MOxke
BiOyBaTHcs Oe3 BCTAHOBJICHHS PO3IIMPEHOTO MEpeIiKy
JTUCIUILTIHAPHUX CTATHEeHb. Lle macTh 3Mory Oimbin mude-
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OpueiHaribHi 0oCidxeHHs!

PEHIIIOBAaHO MiTXOIUTH 0 KOKHOTO (papMareBTHIHOTO
MpaI[iBHUKA, HAKIIAIATH aJICKBATHE CTSTHCHHS 3aJIC)KHO BiJl
BYMHEHOTO HUM JUCIHILTIHAPHOTO IPOCTYTIKY. 3aIPOIIOHO-
BAHO BCTAHOBJICHHS TAKUX BHIIB JUCLIUILTIHAPHUX CTSATHEHb,
SIK 3ayBa)KCHHS, TIOTICPE/DKCHHS, THMYACOBE 3YIIMHCHHS il
CBIZIONTBA TIPO TIPaBO Ha 3IIMCHEHHS IisUTBHOCTI y cdepi
OXOPOHH 37I0POB’sl HA CTPOK JI0 IIIECTH MICSILIIB, TPUITHHCHHS
JIiT CBIIONITBA TIPO MPABO Ha 3MIHCHEHHS IsUTHHOCTI Y cepi
OXOpOHH 37I0POB’S1.

HepCHeKTI/IBI/I nogaJdbIIuX I[OCJIiJDKeHL MOJIATar0Th 'y 10-

CJII/DKCHHI THTaHHS MO0 BIOCKOHAJICHHS TOHSATIIHOTO
amapary IUCHUIUTIHAPHOI BiAMOBITAIBHOCTI (hapManeBTHY-
HUX MPalliBHUKIB.
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AHani3 nigxoAaiB A0 cknagaHHA couianbHOI 3BiTHOCTI
drapmaLeBTUYHUX NIgNPUEMCTB

H. O. TkaueHkoD*TACDEF | A Topogeubkal®2AE O. P. lleBnubkal>2AE

3anopisbkuii AepkaBHUI MeanKo-hapMaLeBTUYHNIA YHIBepcuTeT, YkpaiHa, 2[IbBiBCbKUI HaLioHaNbHUA MeanyHuiA yHiBepcuTeT iMeHi Januna
lanuubkoro, YkpaiHa

A — KoHLienLia Ta AusaiiH focnimkeHHst; B — 36ip gaHux; C — aHania Ta iHTepnpeTauis aaHux; D — HanucaHHs cTatTi; E — pegaryBaHHs cTarTTi;
F — ocTaTouHe 3aTBepIKEHHS CTaTTi

MeTa po6oTu — noLuyk Ta 06rpyHTyBaHHs yHidhikoBaHUX NiAXOAIB 4O COLianbHOI 3BITHOCTI (hapMaLeBTUYHUX NiANPUEMCTB, L0 YMOXITU-
BUTb OLiHIOBAHHS | NOPIBHAHHS COLjianbHO BiAnoBigansHOT NOBEAIHKM hapMaLeBTUYHKX NiANPUEMCTB yCiMa 3aLiKaBNeHMMU CTOPOHAMMU.

MaTtepianu Ta MmeToau. Matepianu — HaykoBi Ta HayKOBO-METOANYHI MybnikaLlii, HOpMaTVBHI Ta 3aKOHOAABYI JOKYMEHTM LLOAO collialb-
HOT BiANoBIganbHOCTI, iHhopMaLis 3 OMILINHNX CanTiB BITYA3HAHUX BUPOBHUYMX (hapMaLeBTUYHUX NiGNPUEMCTB, Aki BXOAWUM B Ton-20
MapKeTWHIOBUX OpraHisaLiil 3a obcaramu antTe4Horo npogaxy nikapcbkux 3acobis y 2022 poui Lwoao coujanbHoi 3BiTHOCTI. 3acTocyBanu
METOAM KPUTUYHOTO aHaniy, KOHTeHT-aHaniay, y3aranbHeHHs 11 iHTepnpeTauii pesynsraris.

Pesynbratu. [okasaHo, WO couianbHa 3BITHICTb (hapMaLeBTUYHMX NIANPUEMCTB 3a KOPAOHOM € yCTalneHoK NpakTUKo, NpoTe 3MicT
TaKuXx 3BITIB € 4OCUTb Pi3HOMaHITHUM, TOGTO HEMae YHihikoBAHOTO MiAXoAy A0 iX CKnagaHHs.

LLInsixom BMBYEHHS iHGOPMALiiHOTO HANOBHEHHS OILLIiHNX CaNTIB HANBINbLUMX YKPAIHCHKMX BUPOBHWYMX hapMaLeBTUYHIX NiANPUEMCTB
6yno 3'sicoBaHo, LU0 3BiTV NPO KOpPMopaTUBHY couianbHy BiANOBiAanbHICTL NyonikytoTb nuwe AT «®apmaky, Kopnopauis «ApTepiymy i
MAT HBL «Bopuiariscbkuin XP3». [HdopmaLito LLoao 3axoaiB couianibHOro CnpsaMyBaHHs iHWMX hapMaLeBTUYHMX MiANPUEMCTB NOAaHO
abo y 3BiTax Npo ynpaeniHHs, abo y HoBuHax. CoujanbHa 3BITHICTb BITYM3HSAHWUX (hapMaLEBTUYHMX NIANPUEMCTB K SBULLE, @ TaKoX
nigxoau fo ii cknagaHHs, nepebyBatoTb Ha eTani CTaHOBMNEHHS, TOMY 3anpONOHOBAHO 3MICT TaKol 3BITHOCTI ANst Pi3HNX CTENKXONAEpIB.

BucHoBkK. BiT4nsHsHI BUPOOHMYI chapMaLeBTUYHI NiANPYEMCTBA 3aCTOCOBYOTh Pi3Hi KpUTEpIi Ta pisHi niaxoau Ao iHPopMyBaHHS Cy-
CniNbCTBa NPO CBOK COLlianbHy akTUBHICTb, LU0 YCKMAAHIOE MOPIBHAHHS iXHBOrO BHECKY Y CTanmii PO3BUTOK KpaiHW.

BpaxoBytou, WO OOHUM 3 IHCTPYMEHTIB BiAKPUTOCTI, MOKpaLLEeHHs AisnbHOCTI MigNpUEMCTBA Ta MiA3BITHOCTI Y KOHTEKCTI coujianbHol
BiZNOBIAANBHOCTI € CKNaaHHsA NPO30poi CoLianbHOI 3BITHOCTI, BITYA3HAHUM BUPOOHNYMM hapMaLeBTUYHIUM NiNPUEMCTBAM HeobXigHO
MocWUIUTM pobOoTY B LibOMY HanpsiMi, CNMpakoYMchb Ha MiXkHAapO4Hi CTaHaapTy.

KntoyoBi cnoBa: coujianbHa BianoBiaanbHiCTb, KOPNopaTuBHA CoLianbHa BignoBiganbHICTb, hapmaueBTUYHa ranysb, apMaLeBTUiHe
MiANPMEMCTBO, CoLianibHa 3BITHICTb, coLianbHi NPaKTUKK.
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Analysis of approaches to the preparation of social reporting of pharmaceutical enterprises
N. O. Tkachenko, I. Ya. Horodetska, O. R. Levytska

Aim. The work aims are to find and justify unified approaches to social reporting for pharmaceutical enterprises, which would enable the
evaluation and comparison of the social activities of organizations across different market segments by all stakeholders.

Materials and methods. Materials are scientific and scientific-methodical publications, regulatory and legislative documents on social
responsibility, and information from the official websites of domestic manufacturing pharmaceutical enterprises, which were included in
the top 20 marketing organizations by the volume of drugs’ pharmacy sales in 2022, to social reporting. Methods: critical analysis, content
analysis, generalization, and interpretation of results.

Results. The study found that while social reporting of pharmaceutical enterprises is an established practice abroad, there is no unified
approach to their preparation, resulting in a diverse range of content.

In Ukraine, it was observed that only JSC “Pharmak”, Arterium Corporation, and PJSC RPC “Borshchagivskyi chemical and pharmaceu-
tical plant” publish reports on their corporate social responsibility. Other pharmaceutical companies provide information on their social
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OpueiHaribHi 0oCidxeHHs!

measures either in management reports or in news. The phenomenon of social reporting of domestic pharmaceutical enterprises and the
approaches to its preparation are still in the early stages of development. Therefore, this study proposes a framework for the content of
such reports that caters to various stakeholders.

Conclusions. Domestic manufacturing pharmaceutical enterprises apply different criteria and different approaches to inform society about
their social activities, making it difficult to compare their contribution to the sustainable development of the country.

It has been established that domestic pharmaceutical manufacturing enterprises need to strengthen their efforts in this direction. The
preparation of transparent social reports based on international standards is one of the tools for promoting openness, improving the
company’s activities, and ensuring accountability in the context of social responsibility.

Key words: social responsibility, corporate social responsibility, pharmaceutical industry, pharmaceutical enterprise, social reporting,

social practices.
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CpOoroHi y CBITi OCTIJOBHO BTUIFOETHCS B KUTTS CTPATETis
301IBIIIEHHS BHECKY O13HECY B COLIAIbHIN MPOTPEC 1 3aXHCT
HaBKOJIMIITHBOTO CEPEOBHIINA, TOOTO COMiaJbHOI BiAIMOBI-
namsHOCTI (CB) mepen cycminserBoMm [1].

3rigHo 3 MixHapogHuUM cTtamaproMm ISO 26000:2010
«KepiBHHUIITBO 13 comiayibHOI BigmoBizanbeHOCT, CB — 110
BiJITOBiANTBHICT OpraHi3aii 3a BIUIMB ii PIllIeHb 1 Jisb-
HOCTi Ha CyCIIJICTBO Ta HABKOJHIIHE CEPEIOBUINE, IO
pealtisyeTbest uepes mpo3opy i eTHYHYy HOBEIIHKY, CIIPHUSE
CTalOMy PO3BUTKY, BKJIIOYAIOYH 310pPOB’sl Ta NOOPOOYT
CYCITUTBCTBA; BPAaXOBY€ OUYIKyBaHHS 3aIliKaBICHUX CTOPIH
(3C), BiAmoBiae YMHHOMY 3aKOHOIABCTBY i MIKHAPOITHUM
HOpPMaM TIOBEIHKH Ta IHTETPOBaHA y BCIO OpraHizamito i
MIPaKTUKY€EThCs Y ii BiqHOCHHAX [2].

Y 2019 p. Oymo mpuiiHATO METOIOM NIepekitaxy HarmioHams-
HUH cTannapt Ykpainu «HactaHoBu o710 coriaibHOI Bio-
BiganpHOCT» JICTY ISO 26000:2019 [3], 1110 € iTeHTHYHUM
MixHapogHoMmy ctannapty 1SO 26000:2010 «Guidance
on social responsibility» [2]. BaxmuBo migkpeciuTH, 1Mo
CTaH/ApT TUIBKH Ja€ pEeKOMEHalii Ul KOPUCTYBadiB, HE
MIPU3HAYCHUN Ta HE € MPUAATHUM JUIs [Iel cepTudikariii,
TIPO 1110 OKPEMO HAroJIOIIYETHCS B TOKYMEHTI.

3 omsiAy Ha Te, IO MPEICTAaBHUKU Oi3HEC-CepeloBU-
IIa BUKOPHCTOBYIOTh TEPMIH «KOPIOpPATHBHA COILliabHA
BinnosinaneHicTh» (KCB), a akagemiune cepenouiie,
IpOMaJIChKi OpraHisaiii Ta CIIOKHBadi — «COILliajibHa Bi/IO-
BijtanbHicTh Oi3Hecy» (CBB), BBakaroTh, 10 11l TIOHATTS €
cuHoHiMiyHUMHU [4]. Ha nymky B. 3. Xonssku Ta in. [5], CB
OXOILIIOE ITPOOJIEMY B LILIIOMY, TOOTO Ha piBHi raiysi, a KCB
PO3KpHBaE COMiaIbHy MisUTbHICTH HA MIKpOpPiBHi, TOOTO Ha
PpiBHI KOprOpartii.

HesBaxkaroun Ha Te, 10 HEOOXiTHICTh BKITIOYCHHS CTpa-
teriit i mporpam KCB, po3pobnenux st papMareBTHIHOL
TIPOMUCIIOBOCTI, € 3aTATFHOBI3HAHOIO, Ha TyMKy C. A. Mejia
Reatiga et al. [6], ramy3s Bce II1e AEMOHCTPYE TIOBEPXOBE CTaB-
nerns 1o KCB. Oger C. [7] BcTaHOBIICHO, TII0 po3Mip papma-
ueBTUgHOTO MianpueMctsa (PI1), kpaiHa 0o MOXOmKEHHH,
a TaKo)K TUIT BUPOOIICHOT POITYKITI (JTIKH, IO BiITyCKAatOTHCS
3a perenToM, FeHepHuKH, OioapMarleBTHIHI TperapaTn)
BIUIMBAIOTH Ha npupony miaxoxy 1o KCB ®II. Kpim Toro,
KOHCTAaTOBAHO, IO COLIaJIbHO BiANOBIgaabHA MOBEAIHKA
(CBIT) @I no3uTHBHO BIUTMBAE Ha TX TIPHOYTKOBICTH [8].

BaximBoro Takox € myOrigHicTb iH(opMaii mpo npakTu-
ku KCB @II. IIpu npomy Bennkum kommaism (monax 500

MpaIiBHUKIB) PEKOMEHIOBAHO MyOJIIKyBaTH «IIOTPIHHUI
Pe3yIIBTaT) Y CBOIX PIYHUX 3BiTaX, SIKHI OLIIHIOE iXHIO €(heK-
THUBHICTE 32 EKOHOMIYHUMH, EKOJIOTTYHUMH Ta COL{iaIbHIMHU
kputepismu [9]. PaszoM 3 TUM Iyke 9acTo 3HAHHS TIPO Te,
HACKUTHKY 3BITHICTh DI Hajae BUUCPITHY, CYTTEBY, TOCTO-
BipHY Ta TOUHY iH(OPMAIIio TIpo Horo (hakTHIHY AiSITBHICTD,
€ OOMEKeHUMH Yepe3 BiICYTHICTh HEOOXiTHOT JliTepaTypH
PO MPAKTHKY COLIAIBHOI 3BITHOCTI.

OTKe, MONIYK €JMHUX MiIXOAIB 10 iHPOPMYBaHHS Cy-
crinbersa 1 Beix 3C npo gisuibHicTs PIT Ha 3acamax CBII
€ aKTyaJIbHUM.

MeTa po6otu

[Momryk Ta 0OrpyHTYBaHHS yHi()IKOBAaHUX TTiTXO/IB /IO COIIi-
anpHOT 3BiTHOCTI (C3) DI, 1110 yMOXKIMBHUTH OLIHIOBAHHS 1
nopisasuas CBIT ®IT ycima 3C.

Marepianu i MeTogu pocnimkeHHA

VY po0oTi BUKOPHUCTAHO METOIM KPUTHYHOTO aHasIi3y, KOH-
TEHT-aHaNi3y, y3araTbHEHHS 1 IHTepIIpeTarii pe3yIbTaris.

Marepian ai1st JOCIiDKeHHS — ITyOtikanii yHaaMeHTab-
HUX 1 IPUKIIAJHUAX JOCII/PKeHb BITYU3HSHHX 1 3apyO1KHHX
HAYKOBLIIB i3 OPYILIEHOTO TUTaHHS, HAyKOBO-METOANYHI ITy-
OJTiKallil, HOpMATHUBHI Ta 3aKOHO/IaBY1 JOKyMeHTH 1110710 CB,
iHpOopMaris 3 OQIMIHHIX CalTiB BITYN3HIHAX BUPOOHIINX
@I, sixi BXOmuH B TOn-20 MapKETHHIOBHX OpraHizailii 3a
o0csiraMH anTeqHOTo MPOJAXKy JTIKapChKUX 3aco0iB y 2022
polti moo corianbHoI 3BiTHOCTI [10—-19].

Pesynbratu

Sk 3a3Ha4eHO y 3emneHiit kau3i €Bporneiichkoi komicii, KCB —
11e KOHIIETILIiS, BIITOBITHO JI0 SIKOT KOMITaHiT JOOPOBLJIBHO BU-
PIIIYIOT 3pOOHTH CBiHf BHECOK y TIOKPAIICHHS CYCITLTbCTBA
Ta YHCTE JIOBKIILISA, TOOTO BOHH JOOPOBUIFHO BPaXOBYHOTh
COIIiaJIbHI i eKONOTIuHI TPo0IIeMHU y CBOIX Oi3HEC-0Tepartisax
Ta y B3aeMoyii 3 ycima 3C [9]. [Tacxasep O. I. Ta criiBasr.
[20] BBaxaroth, 1m0 CBb — 1e 100poBibHE TOTPUMAHHS
KOMTIaHISIMH TIPHHIIHIIIB 1 CTAHAAPTIB COIIAIbHO BiIIOBI-
JATBHOTO (KOPUCHOTO YIS CYCHUIBCTBA 1 HABKOJMIITHBOTO
CEpeNOBHIIA) BEICHHS MiAMPUEMHHUIITBA Ha BHUIIOMY, HIXK
BCTAHOBJICHO 3aKOHOJ/IaBCTBOM, PiBHi.

Y cBITOBIH (hapMaIleBTHYHIN TPOMHUCIOBOCTI OTIEPYIOTh
HU3KOI0 Bu3HaueHb MoHATTsI KCB Ta € pi3ni criocobu ioro
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posyminas [8,21,22]. Hanpukian, M. Del Castillo et al. Bu-
3Ha4atoTh KCB sik HaOip mpakTuK, IPUHIMIIB 1 LIHHOCTEH,
SIKi TIepe1oadaroTs 30008’ s3aHHS @I MOBOIUTHCH €THYHO i
CIIPMATH PO3BHUTKY Ta sikocTi *uTTs Beix 3C [21]. Min M.
et al. s BuzHagenHs KCB y dapmarieBTiuHIA IpOMHUCIIO-
BOCTI BUKOPHUCTOBYIOTh TPH OCHOBHI €JIeMEHTH (CKOJIOT14Hi,
COIiaJIbHI Ta EKOHOMIYHI ()aKTOPH) SIK OCHOBY U1 BUBYCHHS
B3aeMo3B’s13ky Mk KCB ta nponykruszictio ®I1 [8]. Y
Oymb-sikoMy pasi y Oinbinocti BuzHaueHs KCB #inetses mpo
JIJIOBY €THKY, peneBaHTHICTh 3C, T0OpPOBUIBHUI XapakTep
nux mii [22].

Anani3, nposenenuii M. Demir ta M. Min [23], 3acBinuuB,
mo xo4a (hapManeBTHYHA MPOMHUCIIOBICTh 1 TIEpeBEPIIyE
1HIII rasy3i 3a moBHOTORO 3BiTHOCTI M0 KCB, mpote mix OI1
ICHYIOTB pO30DXKHOCTI y 3MicTi iXHBOT iHpOpMaIlii: HasiBHICTH
TIEBHOTO PiBHS CTAaHAAPTH3AIl UTS PO3KPUTTS 1H(OpMartii
TIPO BIUIMB Ha HABKOJIMILTHE CEPEIOBUIIIE 1 TPY/I0BI BITHOCHHI
Ta BiJICYTHICTh TaKOl CTaHAAPTH3aLii IS IHIINX HAIpPsIMiB
(TTpaBa JIIOMHH, JIAHIIOT OCTABOK TOLIO).

Bparimko 1O. C. [24] noBeneHo, 1o mporiec OLiHIOBaHHS
¢axruynoro pius CB dapmarieBTnaHOro mijinprueMHUITBA
JOIUTBEHO 3aBepiryBaTh ckiaganasaM C3. BeranoieHo, o
B YkpaiHi e poomsits e 21 % nocnipkennx OI1. Buzna-
YeHo, 10 X04a ckiamanHsa C3 Mae TOOPOBLTEHIIA XapakTep,
CBOTO/IHI JIOLIITBHO 3aCTOCOBYBAaTH CTaHIAPTU30BaHy (GopMy
C3, sxa Hamae MOXKIIMBICTD 3MIHCHIOBATH MOPIBHSHHS 3i
3BITAMH 1HIINX KOMITaHIM, BU3HAYATH COLIAJLHO BiIOBI-
JJIbHUN PEHTHHT KOMITaHii Ta MPOBOUTH COLIATbHUN ay/IuT.

[TepeBaskHa OIBLIICTD MyONiKallii y HAayKOBIii JliTeparypi
po3kpuBae pearizamito KCB Ha piBai ®I1, ocKibKH OCTaHHI
BIZIrPArOTh Ay’Ke BAKJIHMBY POJib Y H00poOyTi Ta 310poB’1
HaceneHHs yepes npaktuku KCB [6,23,25-29].

Tak, N. A. Vitezi¢ [26] 3a pe3ynbraraMu aHasi3y MPaKTHK
KCB minnpremcTB apManieBTHIHOI TPOMHCIOBOCTI B pe-
rioHi, 1o oxorutioe CrioBeHito, Xopsarito, Cep6iro, BocHiro
i 'eprieroBrny, 3po0I€HO BUCHOBOK, IO MiJXiJl 0 OLiHIO-
BanHsi KCB ®I1 mae Oytu yHidikoBaHui, ockiinbku Mixk 3C
1 hapManieBTHYHOIO T'aTy33l0 Ha 4ac JOCHIIKEHHS He OyIo
3TONIU IIOJI0 TIepENTiKy MOKAa3HUKIB, SIKi O XapaKTepu3yBaIn
KCB. Jln4 iporo aBTopka 3anpononysaia mozeias CBIT OIT.
Kpim Toro, BoHa KOHCTaTye, 10 3BiTHICTH 32 KCB Mae Oyt
CHHXPOHI30BaHa 3 €BPOIEHCHKIMH KOAEKCAMH Ta HOPMaMH.

JocmimkeHHs, TpoBeIeHe KOPEHCHKUMHU HAyKOBIISIMU,
3acBiqumio, mo PI1 B Kopei mix yac peanizauii KCB norpu-
MYIOTBCS PIBHS IOPHIMYHAX T4 eKOHOMIYHUX 3000B’s3aHb,
HaMararoThCsl JIOCSATTH PIBHS €THYHUX 3000B’s3aHb, alie He
3aiimarotscs OmaromiitaicTo [30]. [Tpu mpoMy y KopelChKoMy
CYCIIIBCTBI 3pOCTAIOTh 3aIlIKaBICHICTh MIOAO AiSIIBHOCTI
@I1 3 KCB Ta 0o4ikyBaHHS TPOMaJICHKOCTI IIIOJI0 COIiaTbHOTO
BHECKY (papMalieBTHYHOI poMuciioBocTi [31].

Amnanis, 3niticaennti T. Danescu i M. A. Popa [29] Ha ipu-
knani PymyHii, 3acBinuus, mo ®I1 6epyTh yuacTs y 1isx, sKi
BPaXOBYIOTh CYCIUTHHHI TOOPOOYT, MPOTIOHYFOUH (PiHAHCOBY
MATPUMKY Ta KOHCYJIBTAIT TSl PI3HUX COLIAIbHUX MTPOEK-
TiB, OPIEHTYIOYNCH Ha MiAMPUEMHHUIIBKE Ta COLliaJIbHE cepe-
JIOBHIIIE, TIPOBOITYH iH(OPMAIIiHHI KAMITAHIi 1100 30POB 5T
HACEJICHHS Ta IHBECTYIOUH B IIPOEKTH OXOPOHH 3/10POB’sI.

Jocmimkennast A. Haro-de-Rosario et al. [22] 3acBimgun-
710, o OI1 B Icnanii NPUXUIBEHO CTABISITHCS 10 BTUICHHS
mpaktik KCB, ocobmmBo y pa3si HaimpuOyTKoBimux OIT,
SIKI MalOTh HaHOUIBIINIA JOCBIJ 1 TOTYIOTh CBOI 3BITH 1010
CTaJIOro0 PO3BUTKY. [IpH 1IbOMYy HaMOITBIIE PO3KPHBAETHCS
indopmartisi exonomiunoro (77,78 %), a HaliMeHIIe — €KO-
norigHoro (63 %) xapakrepy.

Qian Y. [32] 3anponoHOBaHO KOHIIENITYaIbHY MOJICIb Olli-
aioBauHs1 KCB ®I1 y Kurai. BoHa BKTIOYae BiciM TTOY4aTKOBIX
BUMIPIB (aKLIIOHEPH, MEHEKEPH Ta MPALliBHUKH; KPEUTOPH
Ta MOCTAYAJILHNKHY, TTAI[IEHTH Ta JIKapi; ypsia, HABKOJIHIIHE
CEpEOBHUIIIE Ta MICIIEBA rpoMaja), siki TpaHCHOPMYIOTHCS
B TpH BUMipHu Jpyroro nopsaky: KCB st BHyTpinHb0ro
cepenouina OI1, KCB st 30BHimHIX maptaepiB Ta KCB
JUTS IepKaBHUX yCTaHOB. Yang M. et al. [33] Ha mingcrasi
BH3HAUEHHsI TOYKH TIEpeIoMy, Kollu (hiHaHCOBA Bimada Bij
KCB nepesuiiye BuTpaTu, 10BeIeHO, 110 BuTpati Ha KCB
y ¢apmarieBTHUHIN TpomMuciaoBocTi Kntaro MOXyTh OyTH
KOMITCHCOBaHI JIMIIIE B BiIIAJICHIN IEPCIIEKTHBI.

Tsutsui H. [34] mocmimkeHo Gakropw, sKi BIDIMBAIOTH Ha
KCB ®I1y SInonii, Ta npeacTaBieHo TeOpeTHIHY MOZIEINb, 32
sxoro Benuki @I 31 3HAYHOIO KIJBKICTIO BIACHHUKIB TA MDK-
Haponaux 3C 3 BHCOKOIO HIMOBIpHICTIO OpaTMMyTh y4acTh
y nismeHOCTI y cdepi KCB.

Filho C. F. S. et al. [35] mocmimkyBaiu 0COOIMBOCTI BU-
xopuctanHs npaktuk KCB micneBux ta 3apyoikanx OI1y
Bpaswiii 1 BCTAaHOBHJIH, 1110 MiXK HUMH € SIK CXOXICTh, TaK 1
po36ixHOCTi. Bpasmieceki @I1 Ginbmry yBary npuIiIsSioTh
ineHTHdiKalii cBoix maprHepiB y npoekrax KCB ropiBHsHO 3
iHO3eMHMMH KommaHisimMH. [1]e ofiHa BIIMIHHICTE CTOCYETBCS
JeKJIapariii MeTH OpraHizaiii, 1 iH03eMHI KOMITaHii 4iTKiIIe
BUCJIOBIIIOIOTE CBOXO Bijtanicts CB Ta exonorivynii i ckia-
JIOBIiA. Pa30M 3 TMM aBTOpH KOHCTAaTYIOTb, L0 11l BIMIHHOCTI
HE € CTaTUCTUYHO 3HATYIUMH.

Croronni nporpamu KCB ®IT Haii 30cepemkeni HacaM-
riepes] Ha 3/10poB’i Ta 310pOBOMY CIIoco0i JKUTT, a 6arato
1HIIIaTUB peai3yloThCsA Y MapTHEPCTBI 3 HEYyPAIOBHUMHU
opraHizalisiMy, siKi 100pe 3Ha0Th PoOOTy 3 MiCLEBUMH
TpOMaZaMy Ta € eKCIIEpTaMH Yy PO3B’S3aHHI KOHKPETHHX
comianpHUX mpobaem [36,37,38]. Tum mave, 110, 3rigHO 3
YUHHUM 3akoHomaBcTBoM Iaaii, ®II 3 BeaukuM HOXOH0M
BapTO BHUTpayaTH 2 % CBOrO CEPEeAHBOPIYHOIO YUCTOTO
mpubyTKy 3a Tpu poku Ha KCB y xoxHOMY (hiHaHCOBOMY
poui [36,37].

Barommii BHECOK y PO3BHTOK Teopii Ta aHaNi3y Ipak-
tuk KCB @I Ta antek 3po0min yKkpaiHChKI HAayKOBII.
3okpema, Oymo mocmimkeHo cBiToBi momeni CB 3a pi3HHX
¢dopm ympasninus [39,40], piBeHb pO3yMiHHSI CyTHOCTI
[BOTO TOHATTA (hapMalleBTUYHUMHA (aXiBISIMUA B YKpaiHi,
IXHIO JYMKY OO0 HAsIBHUX TEeperikoy ajs po3Butky CB
BITYM3HSHUMH (papMalleBTHIHUMHE OpTaHi3alisIMi, MOTHBU
BIpoBapKeHHst mpakTuk CB y dapmarieBTnuHy AisuibHICTD
[41,42]. KpiM TOTO, 3aIIpOITOHOBAHO BH3HAYCHHS COIIiaTbHOT
BiZmoBianbpHOCTI (hapmaneBTHyHuX (axisiiB (CB dO)
Ta mijKpecieHo, mo CB ®® cnpsmoBana Ha NEpBUHHI Ta
BTOPHMHHI COIIalIbHI TPYIH, CYCIUILCTBO Ta iHAMBIIyyMa,
a TakoX Ha camoro cede. A nponec Gopmysanns CB dP
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— CKJIaiHa OaraTopiBHEBa CHCTeMa, 0 Oe3nepepBHO BHXO-
BY€E, PO3BUBAE, YIOCKOHAMOE HaBUKH CB mpoTsarom ycsoro
npodeciiinoro xurts [40,42,43]. CTBOPEHO TaKOXK MOIEIh
IpaBOBOTO TIOMs popmyBaHHs cucTteMu CB moseninku OD
MIPOTATOM YChOTO JKUTTEBOTO TipodeciitHoro mukiy [44].

Ha nymky O. B. ITocukinoi ta 1O. C. Bparimko [45,46],
CB ¢apmaneruuHoro 0i3Hecy — e 31aTHICTh Cy0’€KTiB
(apmarnieBTHUHOI ranmy3i Opatn Ha cebe 3000B’s3aHHS (i-
HAHCOBOT'O, EKOHOMIYHOTO, COL[IaJIbHOTO W EKOJIOT1YHOIOo
XapakTepy 3a HaciJKH iXHbOI JisTbHOCTI epex ycima 3C,
sIKa pealli3yeThCsl Yepe3 €THUHY MOBEIIHKY 3 YpaxXyBaHHIM
IHTEpECIB 1 OUiKyBaHb YCIX CTEHKXOJIEpIB P JOTPUMaHHI
YHHHOTO 3aKOHOJABCTBA | MDKHAPOIHUX CTaHIAPTIB Ha [TPUH-
LUIax J00POBLILHOCTI 1 B3a€MHOT BUrou. [1omiOHa mpakTu-
Ka miaBuIye iMipk ykpaiacekux @I, cnpusie ykpimieHHo
TTO3UTHBHOI TLTOBOT pemyTarlii, [0 BPEIITi MPU3BONUTE 10
3MIITHEHHSI KOHKYPEHTHUX NO3UIIiH ykpaiHchkux PIT sk Ha
BITYM3HSIHOMY, TaK i Ha MKHAPOITHOMY (papMarieBTHIHOMY
puHKY. [IpoTe gacto ykpainceki @I1y BHyTpinrHBO()ipMOBO-
MY MEHEKMEHT] HaroJIonIyfoTh Ha eKOHOMIYHOMY acIeKTi
0i3HEC-TIPOIIECIB 1 HE IPUALIAIOTH TOCTaTHRO YBAT'H PO3BUTKY
CBII [45].

Kpim toro, coniansue inBectyBanus (CI) @IT ceoroani y
OLTBIIOCTI BUMA/IKIB € MPOSBOM (ITAHTPOIIT 1 Ma€ BUIIIS
CIIOHCOPCHKOI I0TIOMOTH OKpeMUMH ykpaincbkumu DI (me-
PpEeBaXHO BUPOOHMKAMH JIiKIB). BomHOwac 1OCHTH Mi3epHUMEI
€ IHBECTHIIIT, 1110 CITPSIMOBYOTHCSI HA OXOPOHY Ta BiJIHOBIICH-
Hsl JIOBKUIJISI, BIPOBA/DKEHHSI €HEPro- Ta PeCypCoOIIaIHIX
TEXHOJIOTH, MOJIMIICHHsS YMOB Ipalli B OpraHizamisx,
PO3BUTOK JIIOICHKOTO KamiTally, MiJBUINEHHS i1HHOBAIIHOT
akTHBHOCTI. He3Bakaroun Ha 1ie, Ay’Ke MOBITBHO, ajie BCE
K Takd BiIOyBa€TbCS TEpeXiJ Bl BUTpaTHUX (GopM cori-
aJBHOI TIONITHKY Ta KOpriopatuBHOI Omaroxiitaocti go Cl,
ITiT SIKAM CJTiJT pO3YMITH HE IPOCTO PO3AaBaHHS TPOIIEH Ta
HIMX OJar, a OOTPyHTOBAHY Ta PaIliOHAIFHO OPTaHi30BaHy
crparerito KCB [47].

O6roBopeHHs

3 2011 poky B YkpaiHi 3a iximiatuBu LleHTpy «Po3BHTOK
KCB» (http://csr-ukraine.org/) 3mifiCHIOIOTE IIOPIYHE OIIHIO-
BaHHS BITYM3HSIHUAX KOMIIaHIH MO/I0 MPO30POCTi B CUCTEMI
KoprioparuBHoro yrpasiainas Ta KCB nuisixom BU3HaueHHs
iHzexcy nposopocri. Y 2021 poui BiH oTprMaB Ha3By [HekC
ESG nposopocri ykpaincekux xkommnaiii (ESG Transparency
Index 2020). ESG (Environmental, social and governance)
— L€ COIliaJIbHi, eKOJIOTTYHI Ta YIPaBIiHChKI (haKTopH, sIKi
JISKATh B OCHOBI YIIPABJIIHHS CTAJIMM PO3BUTKOM KOMITAHIT.
O0’ekT oriHIOBaHHS — iH(pOpMallis 3 BeO-cailTy KOMMIaHil
[48].

Sk 3a3nHagae B. A. €Brymenko [49], indopmaris momno
KopriopatuBHOTO yrpasiiaHs Ta KCB or1iHI0€TECS 32 40THP-
Ma OCHOBHHUMH KaTeropisiMu, 110 MArOTh BiMOBIIHY Bary:

1. 3BITHICT (HasBHICTh HE(PIHAHCOBOTO 3BITY, i ArOTOB-
JICHOTO 3a CTaHAapToM [T100abHOT iHIIaTHBY 31 3BITHOCTI,
I'mo6ansHoTO moroBopy OOH abo iHmMME cTaHAapTaMu;
HasBHICTB 3BITY MPO €KOJIOTIYHY Ta COLIAIBHY isUTbHICTD
To110) — 40 % BiJ 3araJIbHOTO Pe3yJIbTary;

2. 3MicT (piBeHb PO3KPHUTTS iH(POpMAIIii 32 OCHOBHUMH
cdepamu KCB) — 35 % Bij 3araJibHOTO pe3ylbrary;

3. HaBirarist (3py4HicTb KOpHCTyBaHH: caiitom) — 10 % Bin
3araibHOI iH(opMaItii;

4. mocTynHicTh (MOBa, KOHTAaKTHA iH(popMartis) — 15 % Bix
3arajbHOIO pe3yJbTary.

Bapro 3a3HaunTH, mo y 2020 pori BU3Ha4eHHS [HACKCY
ESG npo3opocTi nokaszaiio, 1110 cepeiHiid piBeHb PO3KPUTTSI
iHdopmanii kommaniit Ykpainu cranoBus 32 % (MakcHMalTb-
Ha KUIBKICTh OaiiB — 62,5). €1uHe y 1boMYy IOCITiIKEeHHI
BupobHIue OIT AT «Dapmaxy mocino 13 micue y pedTHHTY
1 MaJIo BUIIMH 3a Cepe/iHii piBeHb PO3KPUTTS iH(pOpMAaLii
(50 6auxia) [48].

Criuparourch Ha HAaBENICHI PEe3y/IbTaTH JTOCIIKEHb, KOH-
craryemo (akT, 1110 HUHI He (iHaHCOBa 3BIiTHICTB, a C3 cTae
OJTHHMM 13 TOJIOBHUX JKepes iHpOopMyBaHHS CyCITiIbCTBA PO
piBens CBII i comianbHO OpieHTOBaHE BEACHHS MiIPHEM-
nunrsa. [lepesara C3 momsarae y ii JOCTYIHOCTI HE JIHIIE
kepiBauITBY PII, a it ycim 3C, y TOMy "ncIi JepyKaBHIM Op-
raHaMm. Jlep>kaBa, SIK HIXTO IHIIINH, 3aIliKaBJIeHA y TOMY, 1100
@I cxnagamu C3, OCKUIBKH € MOXITUBICTh BiJICTEXKYBATH
COIIaTFHO-EKOHOMIYHY CHUTYALi0 B KpaiHi Ta 3MiiCHIOBATH
e(eKTMBHUI MEHE/UKMEHT BUTPAT Ha JICP)KaBHI COLIAJIbHI
TIPOTpaMHu.

VY cBitoBiit mpaktuni C3 mae Tpu GOpMU HaJaHHS:
CTaHIApPTU30BaHUH 3BIT, MOBUIbHA (hopMa 3BITYBaHHS Ta
KOMIUIEKCHHH 3BIT.

KowmmekcHi 3BiTH BimoOpakaroTh iH(pOpMAIiO MI0I0
nisutbHOCTI DI1 3 TPHOX MO3MILII: EKOHOMIUHOI, COLIATBLHOT
Ta exojorigaoi. Tak camo, sik i C3 nOBiTEHOI (POPMH, BOHH
HpH3HA4YeH] Jyisl iHPOpMYyBaHHSI CTEHKXOJIAEPIB, HE I UIs-
TaloTh AylUTy, @ OTXKE HE MOXKYTh OyTH BHKOPUCTaHI IS
nopiBHsiHHs Ta peiitunryBanns OI1. Binrak cranaapruzosani
C3 BBa)XarOTh ONITUMAIILHOIO ()OPMOI0 He(hiHAHCOBOT 3BITHO-
CTi Juis Oy/Ib-sIKOT r'ajTy3i, y TOMy 4HCIli i (papMarieBTH4HOI.

Humni po3potiieno unmaio crangapris C3 [50], 3 HUX Haii-
nommpenimmmu € ctaggapra [SO 26000 [2], GRI (Global
Reporting Initiative) [51], Account Ability 1000 (AA 1000)
[52], Social Accountability 8000 (SA 8000) [53], ISO 14000
[54] Ta cranmaptu Canmaiin [55]. Benukuit Bincorox C3
MDKHApOIHUX KOMIIaHIN CKIaJaroTh caMe BiIMOBiTHO IO
LIUX CTaH/IapTiB.

OyHIaAMEHTATBHAN TPUHIIAT CTAaHIAPTIB MOJIATa€ Y Ha/laH-
Hi iH(popmanii 3C 1 yXBaeHHs paiioHaIbHUX, 00IPYHTO-
BaHMX PillIeHb y CHCTEMI BUTHHOTO PHHKY Ta 3aXUCTY ceOe Bill
HeraTMBHHUX HACJII/IKIB KOPIIOPAaTUBHUX [ii. [HpopMyBaHHS
Mae OyTH MMOBHUM, TOYHUM, CBOE€YaCHUM, 00’ €KTHBHUM,
3po3yMiauM 1 myomiuauM. «IIpaBo 3HATH» 3alliKaBICHOT
CTOPOHM Ma€ TIPIOPUTET HaJl BUTPATAMH, HE3PYUHOCTSIMH
YH PU3HUKOM JJIs1 KOPIIOPALIii.

BpaxoByroun ray3eBy cnermgiky (apmariii Ta i coriansHy
crpsimoBaHicTh, C3 @I Mae MICTUTH BIZIOMOCTI 32 TAKUMH
HanpsiMaMu: iHGOPMAIIiS I CIIOXKHBadiB (IIpo Qapmarie-
BTUYHUH TPOAYKT YM MOCIYTY, BiIOIp MOCTa4yaIbHUKIB);
iH(OpMaIis U1 CHiBpOOITHHKIB, aKI[IOHEPIB, IHBECTOPIB
(XapakTeprCTHKA KOMITaHii, T IXO 0 YIPaBIiHHS, YMOBU
TIpati Ta PO3BUTOK JIFOZCHKOTO KaIliTally, TOKa3HUKH Pe3yIlb-
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CnoxwuBaui, naujieHTn,
MeanyHi dhaxisLi,
hapmaLeBTUYHI haxiBui

lNpauiBHMKY, akuioHepw,
iHBECTOPM, Bi3HEeC-napTHEPH,
nocravanbHuku Orl

[epxaBa,
cycninbcTBO, 3MI,
rpoMagchbKi opraHisavii

Incpopmavia . XapakTtepuctuka
npo dapmaueBTUYHUI on

NpoAyKT un nocnyry

* BiAOip nocTayarnbHuKis;

* HasiBHICTb CUCTEMM
YNpaBniHHS SKICTHO;

* iHcbopmaLlist wono

« onuc BiHecy i cTparerii;
* iHhopmaLlis Wwopo

MiaXoAiB 40 YNpaBniHHS;
* KOPMNOpPaTUBHMUIA

Po3Butok
noACbLKOro Kanitany

* 30epEKEHHS i BIATBOPEHHS
[OBKINns;

* criBnpaus 3 MicLeBUMH
rpomagamu;

* GnaropjnHicTb;

NaHLorB NoCTa4YaHHs;

* 3arasnbHi coLlianbHi akuii
(3anobiraHHs NOLIMPEHHIO
BIN/CHIA, Ty6epkynbosy

* BNpoBapKeHHA

- J -

BiANOBIAANbHOCTI ETUYHUIA KOLEKC;
3a nocTavanbHuKiB * YMOBM MpaLl;
BPOLOBX YCiX * MOKa3HUKN EKOHOMIYHOI

pe3ynsTaTUBHOCTI;

€KOMOriYHMX nporpam
(MpnHUMNiB 3eneHoro odicy);
TOLLO) * aHTMKOPYMLiiHa nporpama

* y4yacTb B YpSAOBUX
collianbHuX nporpamax;

* cniBnpaus 3 GnarogiiHumm
opraHisauismu;

* iHiLiaTMBHI CowianbHi nporpamu;

* cniBnpaus 3 NpoeCinHMK
OCBITHIMM 3aKnagamu

—

3afns yXBaneHHs 06I'pyHTOBaHUX pilleHb LOJO:

— KyniBni Ta BUKOPUCTaHHS NiKiB i NOCnyr;
— OLiHIOBAHHSA YMOB MpaLli B koMnaHii Ta il onnaty;

— BMNMBY HA HABKOMULLHE CEPENOBULLE, 3000B’A3aHb OO0 CTanoro po3BuTKy Ta iHwux cep KCB;
— YCBIOMIIEHHS! PU3UKIB: €KOIONYHOr0, TPAHCMOPTHOTO TOLLIO;

— OLiHIOBaHHS 3ycurnb NigNpUMEMCTBA LLOAO 10ro BNIIMBY HA AepXaBHY MOMITUKY;

— MOAATKOBMX 3HKOK, 0BniraLii MPOMUCIIOBOrO PO3BMUTKY, 3BiMbHEHD Bif 30HYBaHHS Ta iHLIMX CreLianbHyX ninbr
i Ninbr 4N Kopnopadii, BKIKYHO 3 MUHYNWMI pe3ynsTatamu y BignoBigb Ha Taki ninbru;

— MOPIBHSAHHS | (DOPMYBaHHS PENTUHTIB

Puc. 1. 3mict C3 ans ocHosHux rpyn 3C ®F1 (BnacHe onpaLoBaHHs Ha 0CHOBI [2,51-55,56]).

TATUBHOCTI €KOHOMIYHOI Ta eKOJIOTTYHOT); iH(pOpMaList st
CyCHisbCcTBa (PO3BUTOK JFOACHKOTO KaITiTary, 30epeskeHHs 1
BiJITBOPCHHS HABKOJIUIITHHOTO CEPEIOBHUINA, OJIarOIiiHICTD,
CHIBIIpaIls 3 MICIICBUMH TpoMaiaMu Toio) (puc. 1).

Brim, ananiz C3 ykpaincbkux Bupoouuumx ®I1 3a indop-
MAIlifHIM HaITOBHEHHAM IXHIX o(iriifHux caifTiB [11-19]
(puc. 2) 3acBigumB, mo nepeBakHa Outbmricts PII Ha cBOIX
oiiifHIX IHTEPHET-CTOPIHKAX MAIOTh PYOPUKY, IPUCBSUE-
Hy CB, ane Ha roJoBHIl CTOPIHII CalTy 1 IEMOHCTPYIOTh
mme AT «®@apmak» Ta Koprioparist « Aprepiym». Ha caiirax
inmux OI1 Bona BuKkIaneHa B po3aiiax «lIpo koMmaHir0»
uy «lIpo Hacy.

3git mpo KCB nyonikytots snuie AT «®apmaxy», Kop-
moparist «Aptrepiym» i [TAT HBII «boprariBeekuit XD3».
Huska @I nonae iHpopmanito npo 3axou COLiaIbHOTO

cripsiMyBaHHs1 a00 y 3BiTax npo yrpasminas (AT «KuiBcbkuii
BitamiHHUHA 3aBom», TOB «®K «3mopoB’s» Tommo), abo y
nHosuHax (TOB «Kycym ®apm»), abo 101aTKOBO IOBTOPIOE
o iHpopMaIliio 1 y 3BiTax Mpo YNpaBIiHHS, 1 Y HOBHHAX
(AT «Dapmak»).

OTxe, OCTaHHi 1’ SITh POKIiB OLTBIITICTE MocTiKyBaHIX D1
CKJIQJIAfOTh KOHCOJIITOBAHMH 3BIT UM 3BITH PO YIIPABIIIHHS,
10 YHEMO>KJIUBIIFOE TIPOBEICHHS T'aTy3€BOTO IOPIBHSIHHS 1
¢dopmysanns peiitunry CBb. Binrak ykpaiHcbkuM BHPOO-
HuauM OI1 o1TFHO aKTHUBHIIIE BITPOBAKYBaTH COIIANBHI
TIPAKTUKH, sIKi CIIPSIMOBAH1 Ha BHYTPILIHE 1 30BHIIIHE cepe-
nosuiie OII, Ta BUKOPHCTOBYBaTH MIXKHAPOAHI CTaHIapTH
Jutst iHOpMyBaHHSI CYCITUIBCTBA PO HUX. TUM 1ade, 1110 HUHI
BITYM3HSHI HAyKOBIII HAIPAITFOBAIH OaraTo MaTepiay om0
ouintoBanHs piBHs CB OI1.
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AT «Papmak»
MAT HBL|
. . «bopuiariscekuin XP3»
IHWi pyBpukm canty
MICTATb iHpopmaLlito . . HassHicTb 3BiTiB
Mpo OKpeMi 3axoau KopnopaLlis Aptepiym 0 B
COL{ianbHOro CpsiMyBaHHS
[MpAT «®K «[apHuus»
AT «KuiBCbkuii Okpema pybpuka CB
BiTaMiHHWII 3aBOA»
HasBHicTb iHcbopmayii TOB «Kycym dapm»
MPO EKOIOriYHi Ta coLjianbHi
acnekTu ,E.LiFIJ'IbHOCTi OHOBNEHHS! iHpopMmaLi
Y KOHCOITiJOBaHOMY TOB «®K «3n0poB‘a»
4 3BiTax NPO ynpasniHHS
TOB «Opis-Papm»

TOB «®K «IHTEpXiM»

Puc. 2. IHdhopmaLiiiHe HanoBHEHHS OILLIHNX IHTEPHET-CanTIB ykpaiHCbkux BUpoGHMUMX ®I1 wopo KCB (BnacHe onpavtoBaHHs Ha 0cHOBI [11-19]).

BucHoBkuM

1. Konrenr-aHani3 myOnikaniii ¢pyHI1aMeHTaIbHUX 1
MIPUKIIAJTHAX JOCIIIKEHb YKpalHChbKUX Ta 3apyObKHHUX Ha-
YKOBIIIB, a TaKoXK MOpiBHAHHSA MpakTHK KCB HaifOimbmmx
BiTuM3HsAHUX BUpoOHMuUMX DI1 3acBimummy, mo PI1 3acro-
COBYIOTH Pi3HI KpUTEpii Ta pi3Hi migxoan 1o iHGopMyBaHHS
CYCIILTECTBA ITPO CBOIO COMLIANIbHY aKTHBHICTb, 110 YCKJIA/I-
HIOE TTOPIBHSIHHS iX BHECKY Y CTaJIMH PO3BUTOK KpaiHH.

2. BpaxoByro4u Te, 10 OTHAM 3 iHCTPYMEHTIB BiZIKPHTOCTI,
TIOKpPAIIEHHS JiSUIBHOCTI IMIANPHEMCTBA Ta MiJ3BITHOCTI y
xouTekcTi CB € cknamanns C3, ykpaincekum Ol HeoOxinHO
TIOCHITUTH POOOTY 32 LM HAIPSIMOM.

[TepcnieKTHBH MOAAIBIINX JOCHIAKEeHb MOJSTAIOTH Y
TIPOJIOBKEHHI BUBUCHHS COIIATFHUX MPAKTHK 1 COIiaIbHOT
3BITHOCTI allTE€YHUX 3aKJIaiB.
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KniHiyHMKM BUNagokK giarHOCTUKM aBTOIMYHHOIO renaTuTy
Ha cTagil uMpo3y neyviHku

O. A. Ceitnuupka@*2ABD O, B. PabokoHb™'AEF A O. Ceitnuupkun@'CP H. T. MopbaTkoa®?AC, E. B. Kotnsapescbka(H2EC

3anopisbkuii AepkaBHUI MeauKko-hapMaLEBTUMHNIA YHIBepcuTeT, YkpaiHa, 2HaB4yanbHO-HayKoBUIA MESNYHUI LIEHTP «YHIBEpCUTETChKA KMiHikay
3anopisbkoro AepaBHOrO Meavko-hapMaLleBTUYHOTO YHiBepcuTeTY, YkpaiHa

A — KOHLeNUis Ta au3aiiH gocnimkeHHst; B — 36ip aannx; C — aHani3 Ta iHTepnpeTauis gaHux; D — HanucaHHs cTatTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepaXEHHS CTaTTi

MeTa po6oTu — npoaHanidyBaTth KniHiYHWA BUNaAOK AiarHOCTUKM aBToiMyHHoro renatuty (AIl) Ha cTapii umpo3y NeyviHk1 B MauieHTKu
Bikom 40 pokiB i HaragaTy nikapsiM-npakTUkamM NPo TsBKKI HAacniaKK Liei xsopoou.

Marepianu Ta metoau. lNpoananizoBaHo knii4HM BUNagok Al giarHocToBaHOrO 3rigHO 3 kpuTtepiamu International Autoimmune Hepatitis
Group (2008) Ha cTagii uMpo3y nedviHk1 y nauieHTkn Bikom 40 pokiB. [ins Bepudikauii fiarHo3y 34iMCHUNM NyHKLUiAHY Gioncito neviHkv 3
MopdonoriYH1M JoCnimpkeHHaM renatobionTary.

Pesynbratu. AHania kniHiyHoro Bunaaky Al y nauieHTkm 40 pokiB NpogeMOoHCTpyBaB nisHKo giarHocTuky All Ha cTagii umposy neviHku,
LU0 CMpWYMHEHA BIACYTHICTIO NPOTArOM TpMBanoro Yacy 6yab-skux KMiHiYHWMX NPosiBiB XBOPOOM Ta HACTOPOXEHOCTI NPaKTUYHKX fikapis
LLOA0 3'CYBaHHSA NPUYMH TPUBANOro NiABULLEHHS aKTWBHOCTI TpaHcaMiHa3. Tpurepom MaHidecTauii KniHiYHWMX NMPOSIBIB LMPO3y NeYiHKK,
Lo chopmyBaBcs BHacnigok Tpueanoro nepebiry All, 6yno emouiiHe nepeHanpyxeHHs Yepes BUi3g i3 30HM 6OoBMX Aild.

lNMokasaHo 3acTocyBaHHs kpuTepiiB International Autoimmune Hepatitis Group y KniHiuHii npakTuLi, 30kpeMa NoeAHaHHS MiABULLEHHS aH-
TUHYKNeapHWX aHTUTiN i 3aranbHoro 1gG, xapakTepHUX ricTONOMYHUX 3MiH Y NEYiHLi, BUKITOYEHHS iHIKYBaHHSA renaTtoTpornHUMK Bipycamu
Jano 3mory BBaxatu giarHo3 All" JOCTOBIpHUM.

MeaukaMeHTO3He MiKyBaHHS CPUSANO NMEBHUM MO3UTMBHWM 3MiHaM KIiHIYHUX | TabopaTopHMX MOKa3HWKIB, ane 3a BUCHOBKOM Jlikaps-
TpaHcnnaHTonora Ha oMy etani nepebiry All" navjieHTka Bxe noTpebyBana TpaHcnnaHTauii NeYiHky, TOMy BKITKOYeHa B IMCT OYiKyBaHHS.

BucHoBku. HaBeaeHe kniHiyHe CnocTepeXeHHs AEMOHCTPYE Ni3Hio diarHocTuky All Ha cTagii Lmpo3y neviHky B nauieHTku Bikom 40 pokis,
LLIO MPOTATOM TPMBANOro Yacy He MaB KIiHIYHKX NPOSIBIB, | TOMY HE BUKIMKAB HaNeXHOT HAaCTOPOXEHOCTI MiKapiB OO 3'ICYBaHHS MPUYMH
TPUBANOro NiABMLLEHHS aKTMBHOCTI TpaHcaMiHa3. BiporigHictb giarHo3y All nigTBEpAXEHO LWMSIXOM 3aCTOCyBaHHS KpuTepiiB International
Autoimmune Hepatitis Group.

KntoyoBi croBa: aBTOIMyHHWI renaTuT, LMPO3 NeYiHk1, TpaHcamiHa3un, aBToaHTUTINa, AiarHoCTuKa, MiKyBaHHS.
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A clinical case of diagnosis of autoimmune hepatitis at the stage of liver cirrhosis
O. A. Svitlytska, O. V. Riabokon, A. O. Svitlytskyi, N. H. Horbatkova, E. V. Kotliarevska

The aim of the work is to analyze a clinical case of autoimmune hepatitis (AIH) diagnosis at the stage of cirrhosis in a 40-year-old female
patient and to remind practicing doctors about the serious consequences of this disease.

Materials and methods. A clinical case of AIH diagnosed according to the criteria of the International Autoimmune Hepatitis Group
(2008) at the stage of cirrhosis in a 40-year-old female patient was analyzed. A puncture liver biopsy with a morphological study of the
hepatobioptate was also performed to verify the diagnosis.

Results. The analysis of the clinical case of AlH in a 40-year-old female patient revealed a delayed diagnosis of AlH at the cirrhosis stage.
This was due to the absence of any clinical symptoms of the disease for a long period of time, and the lack of attention of practicing doctors
in investigating the reasons for the long-term increase in transaminase activity. The trigger factor for the clinical manifestations of cirrhosis,
which developed due to the long-term course of AIH, was emotional stress resulting from leaving the combat zone.

The application of the International Autoimmune Hepatitis Group criteria in clinical practice was demonstrated, specifically the combina-
tion of elevated antinuclear antibodies and total IgG, characteristic histological changes in the liver, and exclusion of hepatotropic viral
infections, which allowed for a reliable diagnosis of AlH.
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KniHiyHuti surnadok

Medical treatment resulted in certain positive changes in clinical and laboratory indicators. However, according to the transplant doctor’s
opinion, at this stage of the AIH course, the patient required a liver transplant and therefore was added to the waiting list.

Conclusions. This clinical case highlights the late diagnosis of AlH at the cirrhosis stage in a 40-year-old female patient due to the absence
of clinical manifestations over several years and the lack of vigilance among doctors, possibly primary care physicians or specialists,
to investigate the persistent increase in transaminase activity. The application of the International Autoimmune Hepatitis Group criteria

helped confirm the diagnosis of AlH.
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Current issues in pharmacy and medicine: science and practice, 2023. 16(2), 194-200

Agroimynnnii renatut (AIl) — TshKKe, HeOCTaTHHO BUBYCHE
XPOHIYHE aBTOIMYHHE 3aIaJIbHe 3aXBOPIOBAHHS ITEUiHKH HEBI-
nomoi etiosnorii. HanexuTs 10 piKiCHUX 3aXBOPIOBAHB, HE MA€E
ITATOrHOMOHIYHOT CHMITTOMATHKH, IIIBH/IKO ITPOTPECYE JI0 K-
PO3y MEYiHKH Ta CTa€ MPHYNHOIO 3HIKEHHS SIKOCTI )KUTTSI, TI0-
PYILICHHS IpaIie31aTHOCTI Ta iHBasI u3antii xgopux [ 1,2]. s
AII" xapakTepHe XpOHIUHE 3alaIbHO-HEKPOTHYHE YPasKEHHS
TeMaTOIMTIB i3 IEPUITOPTATILHIM 200 MOIIMPEHIIINM 3ariajib-
HHM ITIPOLIECOM Y NeiHIi, HAsIBHICTb rinepraMmanioOyiHemii
Ta TKAHUHHKX aBToaHTuTLI. [llnpoka BapiabenbHICT KiTiHIY-
Hoi cumnrromarrke All, HenoctaTHs BUBYEHICTH (haKTOPIB, 10
CIIPUYMHSIOTH 3aXBOPIOBAHHS, CYTTEBO YCKIIAIHIOIOTH HOTO
PaHHIO JIarHOCTHKY, BiITEpPMiHOBYIOTh MOYATOK JIIKyBaHH,
HETaTUBHO BILIMBAOYM Ha MporHo3 [2]. He3paxkarouu Ha Te,
1110 CTAaHAAPTHA IMyHOCYTIPECHUBHA TEPAITisi 3HAYHO IOKPAIILy€e
3araJibHy BI)KUBAHICTB MartieHTiB 3 All, BianeHa CMEpTHICTh
3aJIMIIAETHCS BUCOKOIO 3 TIOKa3HUKOM 10-piuHOi 3araibHOT
cMepTHOCTI Bit 5 % 110 26 % y pi3HHUX KoropTrax narieHris [3].

3axBoproBanicTh Ha All" ocTaHHIM YacoM 3pOCTaE B YChO-
My cBiti [4]. 3a maHnMH cydacHOI (axoBoi JIiTeparypH, B
CIIA AIT" mae mommpenicts 45 Ha 100 000 y xiHok i 14 Ha
100 000 y 4oIoBiKiB; Ma€ JBa MiKH, O MPHUIIAIAIOTH HA BIK
10-30140-60 pokiB [5]. AHAJIOTIYHI CTATUCTUYHI TaHI HABO-
JUITH 1 iHI0 qociinauky [4]. 3a nanumu European Association
for the Study of the Liver (2015), 3axBoptoBanicts Ha All" y
JKIHOK BIT’SITEPO BUINA, HK Y 4ONOBIKiB [6]. [lommpenicts
AIT" HeomHaKOBa B pi3HUX reorpadiyHuX perioHax, KojanBa-
eTbes Bif 4,8 10 42,9 Ha 100 000 Hacenenns [7]. 3a naHuMu
IHIIUX JOCHITHHUKIB, PIBEHb 3aXBOPIOBAHOCTI B JAOPOCIHX
kosmBaeThes Big 0,67 (miBaeHs [3painio) no 2 Bunaakis Ha
100 000 Hacenenns mopiuHo (perion Kenrep6epi, Hosa
3enanis) [8].

IcToTHA reTeporeHHICTh KIIHIYHUX TPOSIBIB 1 BIIHOCHO
PIIKICHI BUMAJKU 3aXBOPIOBAHHS MTPU3BOMSTH JI0 TOTO, L0
AII" 3anuiaeTbesi CKIIaIHOIO 1IarHOCTUYHOIO 1 TeparieBTHY-
HOO TIPOOJIEMO¥O.

MeTa po6otu

[IpoaHanizyBaTy KJIIHIYHUI BHUITAJOK JIarHOCTUKU aBTO-
IMYHHOT'O T'€[IaTUTy Ha CTaJlil P03y MEYiHKN B MAII€HTKH
BikoM 40 pOKIB 1 HaragaTu JiKapsIM-TIPaKTHKaM IIPO TSHKKI
HACIIIJIKY 11i€T XBOPOOH.

Marepianu i MeTogu gocnigpkeHHA

[Mpoananizysany kniHiuanil Bunanok All" Ha cranii muposy
nieuinky B narienTk [, 40 pokiB. XBopa oOcTexeHa i iepe-

OyBaJia Ha cTalioHapHOMY JIiKyBaHHI Ha 0a3i HaBuanbsHO-Ha-
YKOBOTO LIEHTPY « YHIBEPCUTETChKA KIIiHIKa» 3aropi3bKoro
JIeP’KABHOTO MEJMYHOTO YHIBEPCHTETY.

[ManieHTKy OOCTEKMIM W MPU3HAYMIMA TEParlilo 3riIHO
3 HakazoM MO3 VYkpainn Bix 06.11.2014 p. Ne 826 «IIpo
3aTBEP/PKCHHS Ta BIPOBA/UKECHHS MEIMKO-TEXHOJIOTTUHUX
JIOKYMEHTIB 31 CTaHIapTHU3aIii MEAMIHOI JOMTOMOTH PH
XPOHIYHMX HEiH(EKIIHHNX rermarurax» [2].

Hiarno3 AIl' BcranoBmiu 3a kputepisimu International
Autoimmune Hepatitis Group (2008): HasIBHICTIO aBTOaH-
THUTUI, MiABUIIEHHSIM Y-DJIOOYIIHIB, TICTOJIOTIYHUMH O3Ha-
kamu All, BuKiTrO9eHe BipycHe ypaskeHHs redinkd [1]. s
Bepuddikamii riarnosy AllT 3nificHIIM MyHKIIHHY Oioriciro
MeYiHKN 3 HACTYITHUM MOP(OIIOTIYHUM JTOCIIIPKEHHSIM Te-
narobionrary (maromopdonor — I. C. Jlarcaps).

Pesynbratu

Kniniuanit Bumanok. [amienrka I (1982 p. 1.) 10.06.2022 p.
3BepHyJach 10 HaBuaibHO-HayKOBOTO LIEHTPY «YHIBEpCH-
TeTChKa KJIiHiKa» 3amopi3bKoro JAep)KaBHOTO MEIMYHOTO
YHIBEpPCUTETY 31 CKapraMi Ha BIIIYTTsI B&XXKOCTI B IIPaBO-
My migpeOep’i, 301IbIICHHS JKMBOTa B 00 €M, TSDKKICTh B
emiracTpii micis i1, HaOpsSKK HIDKHIX KiHIIBOK, BUPAKCHY
cI1abKicTh, BTOMJIIOBaHICTh, HOPYIIEHHs CHY (O€3COHHS BHO-
4i), iHBEpCiIO CHY, anarifo, JETKHHA TPEMOp MaIbIIiB KHCTEH.

3 aHaMHe3y BiJIOMO, IO paHillle He XBOpijia Ha BipyCHI
TermaTuTy, He Maja IIKiMBUX yMoB mpari. B 2008 pormi
BIIEPIIE 3aPEECTPOBAHO HE3HAYHE ITiIBHILCHHS MMOKA3HHU-
KiB MEYIHKOBHX MPOO, 30KpeMa ajaHiHaMiHOTpaHC(epasu
(AnAT) no 0,8 Mmmorb/11, acrapraramiHoTpaHcdepasn (AcAT)
110 0,6 MMOJTB/JT, 3arasibHOTO OLTiPYOiHY 710 30 MMOJTB/JT, CKaprT
Ha Toi 9ac He Oyi1o. 3a pe3yibTataMu 00CTEKEHHS, MapKepr
BipycHux renarutis B (HBsAg) i C (anti-HCV) nerarusHi.
[Ticnst Kypcy Ae3IHTOKCHKAIIIHOT Ta renaronpoTeKTOpHOT Te-
partii MOKa3HUKH TpaHCaMiHa3 1 OUTipyOiHy HOpMaITi3yBaJIHCs.
Hanani nepioqu4HO KOHTPOIIOBaJIa NOKa3HUKH aKTHBHOCTI
TpaHCaMiHa3, IHKOIW BHUSABJISUIM TiABHIEHHS aKTHBHOCTI
ANAT 1 AcAT y mexax 1,5-2,0 HOpM, aJie JIiKyBaHHS HE
orpumyBaia. [1ix gac ynmerpasBykoBoro gociimkeHEs (Y3/])
B 2012 potti BUSIBUIIN 30UIBIIEHHS PO3MIPIB CEJIE31HKH, OJHAK
J000CTeXKEHHS He 0yJ10 peKkoMeHI0BaHO. Haasi nepionuyso
(xokHI 2—3 poKM) Mg 9ac 00CTeKEeHHs (PiKCyBalll HaBe-
JICHI 3MIHH, CIOCTEpirajau 30UIbIIEHHS PO3MIpIB HEUiHKU
3a maanmu Y3JI. TlamieHTka camocCTiifHO mpuiimMana pi3Hi
renaTornpoTeKTOpH.

Pi3ke moripimeHHst cTaHy BigOymocs BIIPOIOBXK OCTaH-
HBOTO MICSIIS JI0 TOCHITami3amii Ha T eMOLIIHOTO Tepe-
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Case report

Tabnuus 1. MNoka3sHnky aBTOIMYHHOO Npodinio xsopoi I. Bikom 40 pokis

Moka3H1K, OAUHMLI BUMiIpIOBaHHS PedhepeHTHi 3Ha4eHHs Moka3Huku XxBopoi

AHTUHYKNeapHi aHTuTina IgG, Of <11 8,90
AnTuTina fo docconinigis IgM, Of/mn <10,0 10,21
Antutina go doccponiniais 19G, Of/mn <10,0 0,75
AnTuTina fo MitoxoHapin (AMA-M2), Ofi/mn <10,0 2,19
BaranbHui IgG, r/in 6,5-16 18,1

HanpyxeHHs1 (BHi3[ i3 30HM 00HOBHX Ail y 3aropi3bKiit
o0macTi). 3 SIBHJINCH 1 TIOCHIIIOBAJINCH HABE/ICHI CKapr, 3
SIKAUMU TIAIIEHTKA 3BEPHYJIAcs 10 YHIBEPCHTETCHKOI KITIHi-
ku. [lig yac amGynatopHoro odcrexenns Big 06.06.2022 p.
BUSIBIITH CJIA00 BUPAKCHUH ITUTOMI THIHUA CHHAPOM 13 TIijI-
BuileHHsIM akTHBHOCTI ATAT (46 OJ1/m) 1 AcAT (64 OL/n),
O3HaK{ CHHJIPOMY BHYTPIIIHBOIIEYIHKOBOTO XOJIECTa3y 3
ITIABUIIIEHHSIM aKTUBHOCTI J1y>kHOT (hocharasu g0 234 OJ1/,
rimoansOymiHeMiro — Ha piBHI 31 1/71, OKa3HUK anbda-de-
Torpoteiny ctanoBuB 4,0 Hr/Mi1. [ToBTOpHE 00CTEKESHHS Ha
MapKepy BipyCHHUX Tenarutis, a came HBsAg ta anti-HCV
Jano HeratuBHi pesynsrary. [1in yac V3] opranis uepeBHOT
nopokHuHu Bif 06.06.2022 p. BUSBWIM O3HAKU acCLUTY,
CIUTEHOMeTalTii, MOPTaIbHOI TinepTeH3ii, TUQy3HI 3MIHHA
MTAPEHXIMU TIETiHKH 32 THUITOM [TUPO3Y TEHiHKH, TOTOBIICHHS
CTIHOK YKOBYHOTO Mixypa. Ji1s 1000CTe)KeHHS Ta BU3HAUYCHHS
TaKTHUKH JIIKYBaHHsI [TAIlI€HTKA TOCITITAi30BaHa B BIIIUICHHS
MYJIBTHMO/INIBHOT TTIaTOJIOTIT YHIBEPCUTETCHKOT KITIHIKH.

Ha gac rocniranizamii mpu 00’ €KTHBHOMY OITIAMI IIKipa
Orisa, eIeMEHTIB BUCUITY HEMae€; BU3HAYMIN IIOMIpHO
BHpaKeHI HAOPSIKU HIDKHIX KIHI[IBOK Y TUISHIN TOMLIOK
i crom. JKuBiT 30UIBIICHUH BHACTIIOK aCIUTY, M’ SIKUH,
0e30omicHuii. [ledinka 30iblIeHa Ha 3 ¢M, HIDKHIN Kpaii
NeYiHKNA rocTpuid, Oyrpuctuii, 6ezoomicuuii. Cenesinka
30imbIIeHa Ha 3 M.

[ix yac 1a6opaTopHOro 0OOCTEIKESHHS BUSBUIN O3HAKH
3a1i30AepiUTHOI aHeMii JIETKOTO CTYNEHS: 3HMIKCHHS
piBHs remorio0iny o 105 r/11, 3MEHIIEHHS CepeTHBOTO
pPO3Mipy epuTPOIHTIB 70 76,6 fl, 3HMIKEHHS PIBHSA CHPO-
BaTKOBOTO 3ai1i3a 10 6,5 mmoas/n, niasumiends LHIOE no
23 mm/rozt. Y 610XiMIYHOMY aHaJIi31 KpOBi HA TV HOPMAJIBHUX
MTOKa3HUKIB 3arajJibHOr0 OUTipyOiHy Ta THMOJIOBOI MPOoOH
aKTHBHICTh TpaHcamiHa3 craHoBmia: AAT — 21 OJl/x,
AcAT — 38 OJ1/71. 3adikcoBaHO MOMIPHO BUPa)KCHI O3HAKH
CHH/IPOMY BHYTPIIITHBOIIEYiHKOBOTO XOJIECTa3y 3 AKTUBHICTIO
ramMartyTamirrpancnentuaasu (56 OL/n) i myxHoi Gpocda-
ta3u (171 Ol/n). Y nporeiHorpami — 03HaKH TionpoTeiHeMil
31 3HIDKEHHSIM PiBHS 3arajlbHOTO OLIKa /10 55,6 T/71 Ta rinoaib-
Oyminemii 10 24,7 r/n. Bmict kpeatuniny — 113 MrkMonb/m,
MTOKA3HUK IIBUIKOCTI KITyOOUKOBOi (hinbTpartii — 52,6 Mi1/XB.
PiBeHP €7eKTPOIIITIB KPOBi Ta TAPaMETPH KOATYJIOTPaMU — Y
MesKax pe()epeHTHUX 3HAYCHb.

[Tix wac ¢idbpoeszodaroracTpoayoeHOCKOIIi BUSIBUIH
O3HaKH 3aCTIMHOI racTponarii. 3MHCHWIN OI0MCII0 CITH30-
BOi OOOJOHKH IITYHKA, TICTOJOTIYHO 3a(iKCyBaIl O3HAKU
XPOHIYHOTO aTpo(igHO-TINEePIUTACTUIHOTO HEAKTHBHOTO
TacCTPUTY 3 BOTHHIIEBOIO TOHKO- TA TOBCTOKHIIKOBOIO Me-

TaruIa3i€lo emiTelito 3ano3, c1ado BUpaxeHuM (Hidpo3oM i
BOTHUIIAMU JIiM]oinHOT iH(LNETpalii y BlIacHii riiacTHHII
cimzoBoi. Jlocnimkennst Ha Helicobacter pylori metonom
YPEa3HOTo XENIK-TeCTy JAJI0 HeTaTUBHUM Pe3yIIbTaT.

BpaxoByroun Mononuil Bik Mami€HTKH, BUKIIOUCHHS
HU3KH €TIOJIOTYHUX YMHHUKIB ypayKeHHS MIEYiHKH, 30Kpe-
Ma BipycCHOro (MapKepH BipyCHHUX T€NaTHTIB HETaTHBHI),
TOKCHYHOTO (HE BXKMBaJIa aJIKOT0JIb, HE TIpUiiMalia MeuKa-
MEHTH 3 IOTCHITITHUM TeIaTOTOKCHYIHUM e(DeKTOM, He Maa
mKiBHUX (HaKTOpPiB Ha BHPOOHUIITBI), METaOOIIIHOTO
(HCe BUSBHIM O3HAKH METa0OJIYHOTO CHHAPOMY, IHICKC
Macu Tina — 24,1 kr/m?) renesy, 3MIHCHUIN OOCTEKCHHS
JUTSL T ITBEP/DKCHHS IMOBIPHOTO aBTOIMYHHOTI'O IeHE3y ypa-
JKCHHS TICYIHKHU. Y Pe3yJbTaTi aHai3y CIIeKTpa aBTOAHTUTLIT
BUSIBIITN Pi3KO TIO3UTHBHI aHTHHYKIJIeapHi aHTHTLNA [gG Ta
anruriia 1o docdominini IgM, a Takox BUCOKHI piBEHb
3aransHoro 1gG (mabn. 1).

OTrxe, 3a kpurepismu aiarHoctuku AllT International
Autoimmune Hepatitis Group (2008), y mamieHTKH 1iarHo3
AIl" nocroBipamii (7 6aniB). Lle miaTBEpANIO TOETHAHHS
TaKWX O3HAK: IMi/IBUIICHHS aHTHHYKJIeapHuX anTutia (1 6a),
iBrIeHHs 3aranbHoro IgG (2 6amm), Tnosa st All ricro-
naroJioriuHa kapTuHa (2 06anm), miATBepIUKeHa BiJICYTHICTh
BipyCHOTrO renarury (2 6amnm).

BpaxoBytoun pesynasrard 0OCTEKESHHS, BCTAHOBHIIH [li-
arHo3: IHMpo3 IediHku kiac B 3a Yaitng—I1'ro BHaCTiIOK
AIl" (ANA nosurusHi, IgM no docdomininiB mo3uTusHI);
CHHJPOM TOPTAJILHOI TiMEPTEH3Ii; aClUT; CIUICHOMETalIis;
XpOHIYHA rediHkoBa eHiedanonaris 0-I crymens.

[MamienTmi 3xificannn TpenaHoOioncito meuinku. I1ix
4ac TiCTOJOTIYHOTO JOCIIIKCHHS BCTAaHOBJICHO: Marepial
Gioricii npejcTaBIeHUH TKAHNHOIO MEYIHKH 3 TIOPYIICHHSM
O1IIKOBOI TI'iCTOAPXITEKTOHIKH, MMEYiHKOBO-KJIITHHHI IUIaC-
THHKHM 3aBTOBIIKKM 2—3 KIITHHH, 3 HAsABHICTIO JEKIILKOX
YiTKO BiZIMEKOBAaHUX pPETeHEPATOPHUX BY3JTiB. Bussman
MOPTabHI Ta IEPHUITOPTAIEHI PiOpO3HI 3MiHU 3 IPOTOKOBOIO
PpeakKIi€lo, 3 MOIUPEHHSIM Ha TKAHWHY 4aCTOYKH Ta (popMy-
BaHHsIM (hi0Opo3HUX cent. Crioctepiraiv IoMipHO BUPKEHY
aimdoricrionuTapHy iHQUIBTPALIIO CTPOMH MOPTAIBHUX
TPAKTIB i3 HASBHICTIO HEUTPOD1JIiB, HE3HAYHOIO iHTEpdeiic-
HOIO aKTHBHICTIO. B remaronurax 1 30HM BUSHAYMIIH TAKOXK
HAKOIMMYEHHSI HEBEJIMKOI KIJIBKOCTI Mifi, [0 € 03HAKOIO
XPOHIYHOTO XOJIECTa3y.

[TaromopdooriyHnii BUCHOBOK: XPOHIYHHUN T'eMaTHT 3
BHpaXEHIMH (iOpO3HIMHU 3MiHAMH, IIUPO30M; CTYIIiHb aK-
TUBHOCTI 2/4, ctamis ¢idbposy 4/4 3a Batts-Ludwig, cranis
¢$idpo3sy 6/6 3a Ishak, 4B/4C 3a Laénnec.
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B ymoBax cramionapa (3 10.06.2022 p. 10 22.06.2022 p.)
MaIfieHTKa OTpUMalia Tepariro: aprininy riryramat 2000 Mr
Ha 100y BHYTPIIIHEOBEHHO KparenbHo 10 qHiB, axeMeTio-
Hi# 1000 mMr Ha 100y BHYTPIIIIHEOBEHHO KPaNebHO 7 THIB,
etam3mwiaT 50 Mr BHYTPIIIHEOBEHHO CTPYMUHHO 7 ITHIB,
nakTy;no3y 30 M1 3paHKy per os, Topacemis 20 Mr 3paHKy
per os, manromnpasois 40 Mr Ha 100y per 0s, CIipOHOJIaK-
ToH 100 Mr 3paHKy per 0S, ypCoIe30KCUXOJEBY KUCIOTY
250 mr nBivi Ha 100y per os. BpaxoByroun miaTBepIOKeHNI
aBTOIMYHHHH T'€HE3 TenaTuTy, BUPaXXeH! KIIHIYHI MPOSBU
i yac MaHidecranii, NIMPOKUI CHEKTP 1 BUCOKUI BMICT
ABTOQHTHUTLI, TIPU3HAYMIIN TEPAIiI0 METUIIIPEIHI30JI0HOM
B 1031 8 Mr Ha J7100Yy.

Ha T nikyBaHHSI POTSTOM MiCSIIsl CTaH MAIIEHTKH T10-
CTYTIOBO IOKPAIINBCS, PErPecyBaI O3HAKH acLUTY, HaOps-
KOBH CHHJIPOM, 3MEHIINBCS aCTEHITHUH CHHIPOM, 3HUKIIN
03HAKW TEYiHKOBOI eHmedaomnarii. JlaboparopHi anamizu:
3MEHIIMBCS PiBeHb JTyXHOI pocharasu 10 134 On/m, piBeHB
IgG 3am3mBes 1o 16 1/71. 30epiranack Jierka aHeMist — piBeHb
reMorio0iny 115 r/i; 3MeHmMIacs TpOMOOITUTOIICH S 10
110 x 10%/n. PiBeHb ap0yMiHIB CHPOBATKH KPOBi MaB YiTKY
TEHJICHIIIIO 710 MiJBUINEHHS, aJle 3aJIMIIABCS HIDKIUM 32
pedepentni 3agenss (30,5 1/:1). BpaxoBytoun pesynbraru
JIKYBaHHSI, 3HU3WIN 03y METHINPEIHI30I0HY 10 4 Mr Ha
700y, IPOJIOHTYBAJIN MPpUMaHHs cipoHoiakToHy 200 mMr
Ha 100y, nakTyno3u 1o 30 MJI 3paHKy, aJIeMETIOHIHY 10
500 mr per os [Bidi Ha 100y, YPCOAEC30KCUXOIEBOI KUCIOTH
o 300 Mr Biui Ha 100y, Topaceminy 20 Mr 3panky 1-2 pasu
Ha THXKJCHb.

INanieHTKy NPOKOHCYNIBTYBaB TPAHCIUIAHTOJIOT, BOHA 3a-
peecTpoBaHa B JIUCTI O4iKyBaHHS TPAHCIUIAHTAITi{ IEUIHKH.

OGroBopeHHs

Hagezene kimiHigHE CIOCTEPEKEHHS AEMOHCTPYE TPUBAIIICT
6e3cumnromHoro nepediry AIlT 3 HacTynmHOIO MaHidecTa-
II€T0 KIHIYHIX O3HAK JIMIIE Ha CTail IUPO3Y IMEeTiHKH.

Bimomo, mo miaraoctrka All” ckiagHa, a yCIix JIKyBaHHS
3aXBOPIOBAHHS 3aJIC)KUTh BiJl CBOEYACHOCTI BCTAHOBJICHHS
JliarHo3y Ta NPHU3HAYCHHs IMYHOCYIIPECUBHOI Teparii, 1o
€ €MHUM Ji€BUM criocoboM tikyBaHHsA. AllT — TshKke pe-
LUIMBHE IMyHOOIIOCEPEIKOBAHE arpeCHBHE 3aXBOPIOBAHHS
nieuinku [9]. He3axarouun Ha Te, IO 11 BIIHOCHO PiJKiCHA
TIATOJIOTIS TIEYiHKH, KUIbKICTh XBopux Ha All' 3 KOXHUM
pokoM 30inbinyeThes [ 1]. Bunukaenns: Al ieBHOO Miporo
T€HETUYHO 3yMOBIICHE, CIIPHYMHEHE B3a€MOJIIEIO CIIA/IKOBHX,
IMYHOJIOTTYHMX YMHHHKIB, @ TAaKOXX 30BHIIIHIX TPUTEPIB
[10]. BBaxkaroTh, 110 BIUIUB HABKOJIMIIIHBOTO CEPEIOBUIIA
BijIirpae OUTbIITY POJib, HK FeHEeTHKa Y (popMyBaHHI iMyHOTIa-
ToJI0riYHUX peakiii. Crenudidai YMHHUKH TOBKULIS, SIK-OT
BipycHI iH(eKIIi1 a00 BIUTMB KCEHOOI0THKIB, MOXKYTB JTISITH SIK
TPUrepH I BTPaTH CAMOTOJIEPAHTHOCTI IO aBTOAHTUTEHIB
B 0Ci0, reHeTHaHO cXuibHUX 110 AIT [11].

AITl" miarHOCTYIOTh y OyIIb-IKOMY BIIli ¥ Y BCIX €THIYHIX
TpyIax, aje Horo IMPOosBH MAIOTh ITEBHI 0COOIMBOCTI B 0Ci0
Pi3HOI eTHIYHOT HaJIeXHOCTI. Tak, KOpiHHI KUTET AJSICKH
MaroTh BUCOKY 4acTOTy BUHMKHEHHS >KOBTSHHUI npu All,
cepes JJaTHHOAMEPHKAHI[IB HaWBUINMI BiZICOTOK XBOPHX

i3 nmmpo3om medinkn BHaciminok All, a B appoamepuxaH-
LB YacTillle PeeCTPYIOTh IIBUJIKI TEMITH IPOrPECyBaHHS
3aXBOPIOBAaHHS Ta OUIBIIY YaCTOTY PEIMIMBIB ITCIA iMy-
HocynpecuBHoI Tepamii [12]. Y crpykrypi xBopux Ha AIl"
TIepeBAKAIOTh KIHKH: 1 B AUTsTdoMy (60—76 % miBuar), i B
nopociomy (71-95 % xinok) Biui [13].

Pusuk BuankHeHHS AllT acOIiroeThCS 3 TEHETHYHIMH TTOJTi-
Mop®i3MaMH, 10 KOAYIOTb IIMTOTOKCHYHUI T-miiMbormTHIA
a"THreH-4, (JakTop HEKPO3Y MyXIMHU-0, KIacTep AndepeH-
niroBanHst CD95 abo aHTHIeH anonTo3y, pelenTop BiTaMiHy
D, meperBopioBad CHTHAJy Ta aKTUBATOP TPAHCKPHIILII,
TpaHchopMyBalbHUI (akTop pocTy-f, iHridyrounii haxrop
Mirparii Mmakpodaris, 6ok afantepa SH2B, unen cimeiictsa
JIOMCHIB PEKPYTYBaHHs Kacla3y Ta PELENTOp IHTePIICHKI-
Hy-23 Tomo. JnchyHKIiOHAIBHI TPOAYKTH TeHETHYHHUX
BapiaHTiB a00 AeiUTHI PiBHI TEHHOTO TPOIYKTY MOXYTh
MOPYLIMTH TOMEOCTAaTUYHI MEXaHI3MH, 110 BIUIMBAIOTH HA
mporideparnito Ta BIKUBaHHSA ayTOpeakTHBHUX T- 1 B-miM-
(OIMTIB, CIPUYMHSIOUHN JUcOaNaHC NPOMYKIIT IUTOKIHIB;
11, BIATTOBITHO, MOMYITIOE 3ananbHi i iMyHH1 peakii [10].

Jiarnos AIl" IpyHTy€eTbCsI Ha TiCTOJIOTTYHUX aHOMAIISIX,
XapaKTePHUX KIIHIYHHX 1 1a00paTOPHUX pe3ysIbTaTax, a caMe
Ha mizBuieHHi aktuBHOCTI ACAT 1 AnAT, BucokoMy BMicTi
IgG B cuposarii, a TakoX HASIBHOCTI OHOTO a00 KITBKOX
XapaKTepHUX aBTOAHTHUTLII, MMiIBUIICHHI BMICTY Y-TJIOOYJIiHIB
tomio. All" He Mae XapaKTepHOTO JIarHOCTUYHOTO MapKepa,
BCTAHOBJICHHSI JlIarHO3y BiJIOYBAE€THCSI HacaMIIepes LuIs-
XOM BHKJIIOUCHHS IHIIUX 3aXBOPIOBAHb, IO MOXKYTh OyTH
CXO)KMMHU Ha HBOTO (BIPYCHHMI renarut, MeIMKaMEHTO3HE
ypakeHHsI Ie4iHKH, XBopoOa BinbcoHa, criaikoBrii reMoxpo-
maro3 Tomo) [ 10—-13]. Xapakrepni nposisu All" — BupaxkeHa
AKTUBHICTh HEKpO3alJILHOTO IIPOLecy B MEYiHIIi, epeBa-
YKaHHsI 03HAK CUHIPOMY IIMTONI3Y HaJl O3HAKAMU CHHIPOMY
BHYTPIITHBOIICYIHKOBOTO XOJIECTa3y, BIICYTHICTh BIpyCHHUX
Ta aJKOTOJILHUX YpaKeHb Te4iHKH, 00CTpyKIii OimiapHOl
poTokoBoi cuctemu Tomo [15]. CyvacHi 3HaHHSI MiATBEP-
JDKYIOTh OaratoeTamHy po0ody MOJENb iIMyHOIIaTOTEHE3Y
AT, B sIKili OpyIIEHHS BIACHOT TOJIEPAHTHOCTI 10 aBTOAH-
TUTEHIB I'eMaTOIHTIB iHIIiFO€ IMyHOIIATONOTIUHI peaKilii, o
TIPU3BOZATH 10 ITPOTPECHBHOTO HEKPO3AITAILHOTO MPOLIECY B
TIeYiHTi i akTrBarii GpidporeHesy 3 mporpecyBaHHIM (HiOpo3y
Hajam 10 GopMyBaHHS UPO3y Neuinku [14].

Jiarno3 AIl" He MokHA BU3HAYUTH Oe3 O10TCIT MediHKH
Ta BIJMOBIIHHUX TICTOJIOTIYHMX pe3ynbrariB. [icronoriuni
o3Haku All" — iHDLIBTpamis MmIa3MaTHYHIMHA KIITHHAMH Y
66 % BumajKiB, 100yspHuil renatut y 47 %. LlenTprino0y-
JISIPHAI HEKPO3 BUSBILIIOTH y 29 % BUIA/IKIB, 3 OTHAKOBOIO
YaCTOTORO B TAIIEHTIB i3 IMPO30M IEUiHKU Ta 6€3 HhorO [ 16].
Emmnepurores (MpOHNKHEHHS OHI€] HEYITKOLKEHOT KIIITHHH
B IHIIly HEYIIKOJDKEHY KIIITHHY 31 30€peKeHHSIM KHUTTE3/IaT-
HOCTI 000X KJIITHH) CIIOCTepiratoth y 65 % marienTis 3 All, a
PO3ETKH IrenarouTiB BUsBILSIOTE Y 33 %. JKomHa 3 okpeMux
TICTOJNIOTIYHUX XapaKTEePUCTUK He € crierriaaoro st All,
aJie 03HaKH IreNaTuTy 3 MOpTallbHUMU JIiMpouuTapHuME 200
TMiM}OIITa3MOIMTAPHUMHI KITITHHAMH, IO MOLIMPIOIOTHCS
Ha YaCTOUKY, EMIIEPUIIONE3 1 PO3ETKHU, BBAXKAIOTh THIIOBUMH
s AT [17].
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Sxmo Hemae maHmMX 6iomcii (ZOBOMI YacTo B PyTHHHIN
MIPAKTHIIi), 3aCTOCYBAaHHS BIPOTIJIHUX KPHUTEPIiB ISl BCTa-
HoBJeHH: niarHosy All oomexyeTtsces [ 15]. 3a3naunmo, mo
JUTSL THATBEppKeHHs AiarHo3y AllT 3Hauynmimm € BUSIBIICHHS
ABTOIMYHHHX MapKepiB, ajie IXHIH CIIEKTP Ay>Ke MIHPOKHH.
Joctynanmu B YkpaiHi € antunykieapHi anturina (ANA),
AHTHUTIIA 10 MIKPOCOM TIEYiHKHY 1 HUpOK (aHTH-LKM), Tnan-
KoM’ s130BHX KIITHH (SMA), po3unHHHX nedinkoBuX (SLA) i
mediHKoBO-TTaHKpeaTnyHuX (LP) aHTHTeHIB, IUTO30I6HOTO
anTureHa nevinky tumy 1 (autu-LC1) Ta acianorniikonpore-
fHoBHX peuenTopis (Anti-ASGPR) [18].

3aJIe)KHO Bijl CIIEKTPa aBTOAHTHUTILI PO3PI3HSIOTH MIITHIIH
AIT. Tak, 1Ba OCHOBHI THITH PO3Pi3HSIOTH 3aJICKHO BiJl CIIe-
udivnux ayroantutin [19]: AII' 1 Tumy XxapakrepusyeThest
migsuieHasM ANA ta/a6o SMA/aHTHAKTUHOBUX aHTUTL,
a TUN 2 XapakTepu3yeThCs 3pocTaHHAM aHTH-LKMI, sk
npaBmwio, 6e3 ANA i SMA. Kpim toro, o 20 % Bumaaxis
AIT e nerarusauMu Ha aBToantuTiiia ANA, SMA ta LKM1,
HE3BaKAIOYM Ha HASBHICTH IHINHMX XapakTepHUX o3HaK All
(tak 3Banuii ceponeraruBauid All'). Knacudikarmis AIl' 3a
THIIAMU JIOTIOMArae IiJ| yac JIKyBaHHs Ta IPOrHO3YBaHHS
Pe3yABTAaTIB y JiTeH, aje MEHII iH(pOpMaTHBHE TSI JOPOCINX
[20]. ANA, SMA ta antu-LKM1 € Tpapgumiitaum ceposoriv-
HuM nipodinem ans giarHoctuku Al [14]. ANA BusBis-
101b y 80 % nopocnux y [liBaiuniit Amepuni 3 Al Ha yac
3BepHEHH, SMA —y 63 %, a antu-LKM1 nosutnsHi y 3 %
xBopux Ha Al 3a nanumu daxosoi iteparypu, 49 % narii-
enTiB 3 AIl" marors mosutuBHi ANA, SMA a6o antu-LKM1
SIK 130JIbOBAHy CEPOJIOTIYHY 3HAXIJKY MiJl 4ac 3BEPHEHHS,
BIZMOBiHO, 51 % XBOPHX MArOTh IIUPOKUH CIEKTp MO3HU-
THBHUX aBTOAHTUTLIL. [linBuienHst ANA Takox MOXKE BUHH-
KaTH SIK 130JIbOBaHa CEpOJIOTiYHa 03HAKA TIPH TIEPBUHHOMY
CKJIEpO3YBAJIbHOMY XOJIaHT1Ti (29 %), XpOHIYHOMY relaTuTi
C (26 %), xponiunomy remaruti B (32 %), HeankoroipHiN
KHUPOBIK XBOPOOi neuinku (34 %) Ta XpOHIYHOMY aJIKOTOJIb-
HOMY 3aXBOproBaHHI ne4iHKH (21 %). MoxxIMBe BUSBICHHS
SMA siK 130/Tb0BaHOT CEPOIIOTTIHOT O3HAKH ITPH IEPBUHHOMY
CKJIEpO3yBaJIbHOMY X0MNaHTiTi (6 %), XpoHiuHoMy renaruti C
(6 %) 1 XpOHIYHOMY QJIKOTOJILHOMY 3aXBOPIOBAHHI TIEUIHKH
(4 %). ANA ta SMA 0fHOYAaCHO BU3HAYAIOTH Y MCHIII HiXk
y 10 % xBopux i3 maromnoriero medinku 3a Mmexxamu All a
niarHocTr4HA TouHicTh Uit AIlT mokparryetbes 3 58 % 10
74 % B pa3i BUSBIICHHS IBOX THITIB aBTOAHTHUTLN [21].

Antu-LKM1 3a3Bryaii BUSBISAIOTH, Ko Hemae ANA Ta
SMA; 1ie criocTepekeHHsI OOTPYHTOBY€E TOLUTBHICTD IX BHU-
3Ha4EHHS Micyist repioro TectyBanns Ha ANA ta SMA [20].
Antutina 1o SLA BusBIsiots y 7-22 % marienTis 3 AIl 1
THITY, MaIOTh BUCOKY crienuivHicTs (99 %) 515 AlarHOCTHKH
[22]. ArTu-SLA Gymu equnmvu Mapkepamu AllTy 14-20 %
TIAIi€HTIB, TXHS HASBHICTH MPSIMO KOpPENIOBalia 3 TSHKKUM
repediroM 3aXBOPIOBAHHS 1 PEIMANBOM ITICIISI CKACYBaHHS
teparii [23]. ATUIOBI NEpUHYKIIEAPHI aHTHHEUTPODLIBHI
murorutazMariyti antutinaa (pANCA) yacTo BU3HAYAIOTh y
nanienTiB 3 AIl' 1 Tuny (50-92 %). Brim, BoHM HE MalOTh
JIOCTaTHBOI JIarHOCTHYHOI CTIeNU(IYHOCTI, OCKIIBKU TXHE
IiIBUILCHHS PEECTPYIOTh TAKOXK IIPU NEPBUHHOMY CKJIEPO-
3yBaJILHOMY XOJIaHTITi, IEPEXPECT-CHHAPOMI, BUPA3KOBOMY

KOJITi Ta B pa3i ypaKeHHs IMeYiHKH MiHOIUKIiHOM. [HOmI
arunoBi pANCA — enuHi BUsIBIICH] ayToaHTuTLIa [21-24].

AmnTutina npotu ¢inamentosnoro (F) aktuny (anTHAKTH-
Hy) € miarpynoto SMA, nozutusHi y 86—100 % narieHTiB 3
AlT, a aHTHTINA IO 0-aKTHHIHY — MapKep, 110 TTO3UTUBHUN
y 42 % narientis 3 AIT" [25].

AHTHTIIA 10 TIEYiHKOBOTO MTO30:10 Ty 1 (aHTH-LC1)
no3utuBHi y 32 % narieHTiB 3 mo3utuBHIMHU aHTH-LKM1.
Le mepeBayKHO PEECTPYIOTH Y HITEH 13 TSHKKUAM Tepebirom
AIl". Autu-LKM3 BusiBisioots y 17 % nartientis 3 Al 2 tury,
BOHH MOXKYTb OyTH KOPUCHHMH JUISI OLIIHIOBAaHHS CepOHETra-
TUBHMX TamieHTiB. JliarHoctiuny 3Hauyiicts aHTU-LCI1 1
antu-LKM3 wuHi BuB4YaroTh [20-25].

TUTpU aBTOAHTHTIN Y AOPOCIUX 1 AiTEH NAIOTh 3MOTY
TIEBHOIO MIpOI0 OpieHTyBaTtHcs B TsDKKocTi AllT i orinio-
BaHHI BiJIMTOBiJli Ha JiKyBaHHS, aji¢ BOHU HE € YITKUMHU
GioMapkepaMy aKTUBHOCTI 3aXBOPIOBAHHS ab0 pe3ysbrary
nixyBaHH# [24]. BusHadeHHS aHTHTLI Ma€e OyTH BUOIPKOBUM
1 BIAMOBIAATH KJIIHIYHOMY (EHOTHITY, 10 BU3HAYAIOTH.
MosxirBe 101aTKOBE JOCHIHKEHHS CEPOTIOTITHNX MapKepiB
3aJICKHO BiJl PEe3YJIbTATIB MMOMEPEIHIX TECTIB 1 BIIMOBITHO
JIO HOBHUX J1arHOCTUYHUX MOXKIIMBOCTEH. J{iarHocTrka Al
YCKJIaJHEHa MOMJIUBICTIO (DOPMYBaHHS PI3HUX KITIHIYHHX
(hopm 3axBOpIOBaHHS Bix (DyTEMiHAHTHOI ITEYiHKOBO-KITi-
TUHHOI HEJAOCTAaTHOCTI JI0 TPUBAJIOrO OE3CHMITOMHOTO
XPOHIYHOTO TIepediry TenaTuTy 3 TpaHc(HOpPMAIIi€ro B IAPO3
nevinky [24]. [TauieHTH MOXYTh 3BEpTaTUCh JIO JKapsi Ha
Oynb-sIKiif cTaIii 3aXBOPIOBAHHS, 10 HaifuacTire nepedirae
0e3CHMITOMHO 200 €JMHUM MPOSIBOM SKOTO TPUBAINI yac
€ 30UIBIICHHST aKTUBHOCTI TpaHcaMiHa3 0e3 cy0’€KTHBHOT
cumnromaruku [18,19]. 3a nanumu HaykoBoi JiTeparypw,
1rpo3 redinky BHAcHioK All™ € chopmoBanum y 28-33 %
JIOPOCTNX Ha Yac 3BepHEHHS (0COOIMBO B JIIOAEH TTOXUIIOTO
BiKy) i B 38 % nireit [26]. Lle cyTTeBO MiABHIY€E PU3UK
CMEPTHOCTI Ta/ab0 3yMOBITIOE HEOOX1HICTh TPAHCILTAHTALTIT
rieqinku [27].

[upos neuinku Buankae y 40 % xsopux Ha All" 3a HassBHO-
CTi MyJIETHIIOOYJISIPHUX HEKPO3iB 200 MOCTOBHTHUX HEKPO3iB
[17,26]. Lupo3 neuinku mpu AIl' Mmoxke MaHipecTyBaTH
KJIIHIYHIMH O3HAaKaMH YCKJIaJJHEHb: IILTyHKOBO-KUIIIKOBOIO
KPOBOTEUEIO 3 BAPHUKO3HO PO3IINPEHHUX BEH CTPABOXOY,
HaOPSKOBO-aCLUTHYHUM CHHJIPOMOM, TTPOSIBAMH I1€YIHKOBOT
ennedanonarii. ¥ Oimpmocti xBopux AIlT mporpecye o
LUPO3y TMEUiHKH ITICIsT KUIBKOX POKIB IMyHOCYIPECHBHOT
Teparrii, 0 He BUKIIIOYAE TIEPIOAN 3aTOCTPEHHS 3aXBOPIO-
BauHsI [15]. Tomy ricronoriyne JOCIIKEHHS Mij1 4ac 3Bep-
HEHHSI € BOXXIIMBUM JJIsl BUKJTIOUCHHS! aIbTePHATHBHUX a00
MO€THAHNX 3aXBOPIOBAHb, OI[IHFOBAHHS TSDKKOCTI 3aMalibHOT
AKTHBHOCTI Ta BU3HAYCHHS cTail pidpo3y.

VY KJIIHIYHOMY CIIOCTEPEIKCHHI, 1110 HaBeH, aiarHo3 Al
BCTAHOBJICHUH JIMIIIE HA CTa/lil UPO3Y MEUiHKH, OCKLIBKI
HE BUSIBIISUIM 3HAYYILE IT1[BUIIICHHS TPaHCaMiHa3 1 Maibke He
OyI10 KITIHIYHUX TPOSIBIB 3aXBOPIOBAHHS IIPOTSTOM TPUBAIOTO
yacy. JlaboparopHi MposiBU TENaTUTy y XBOPOi BH3HAYATIHN
nipoTsiroM Oinbine HiK 10 pokiB, ane JOOOCTEKEHHS B MOB-
HOMY 00Cs31 He 3IIHCHIIN, CIPUYUHHUBIIN BCTAHOBICHHSI
niarnosy Al nuie Ha cranii nuposy nedinku. Lle 3ymoBu-
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JIO HEJOCTAaTHIO €(PEeKTHBHICTh MATOT€HETHIHOI Tepartii Ta
3MYCHJIO CIIPSIMYBaTH OCHOBHI 3yCHJUISL HA CHMIITOMATHYHE
JIKYyBaHHsI JUIsl YCYHEHHS TIPOSIBIB JIGKOMIICHCAIlIi [IUPO3Y
nieqinku. Bepudikamnito niarnosy Al B martieHTKH 3MiHCHATI
3a JIOMOMOTOI0 OIOIICii MeYiHKH, IO BiJIOBIIa€ BUMOraM
CYYaCHHMX PEKOMEH/IAIIIH 1 JOTIOMAra€e BCTAHOBHUTH TSKKICTh
3aXBOPIOBAHHS, HASBHICTh HE3BOPOTHUX 3MiH ITEHiHKH [5].

BpaxoByroun Momofuii BiK MAI[i€HTKH, aKTUBHICTh 3a-
najpHOro Tporecy (3a piseMm IgQG), XBopiii npu3Ha4YKIN
IMyHOCYIIpECHBHY Tepamio — METHIIPEIHI30JI0H, IO
BiImOBiTae pekoMeHaamisM European Association for the
Study of the Liver [6]. BincyTHICTh 3HAYHOTO ITiABUIIICHHS
TpaHCaMiHa3, BUCOKUH piBeHb IgG y MamieHTKH CBimJaTh,
1110 3aXBOPIOBAHHSI CSITA€ CTa 111 HEAKTUBHOTO («BUTOPLIIOTO»)
LUPO3Y, KOJIM 3HAYHO 3HMIKYETHCS 3arajbHa aKTUBHICTb,
a e(heKTUBHICTH IMyHOCYIIPECHUBHOI Tepallii 3HWKYEThCS,
3aJIMIIAI0YX PU3HK MOOIYHUX JIiH Ta yCKIIaAHEeHb Ha TIIi JIi-
KyBaHHS [5,6]. IMOBIpHO, 11€ MOSICHIOE T€, L0 MPU3HAYCHHSI
XBOPIiff METHIIITPEAHIZ0JIOHY HE CIPUYMHIIIO iICTOTHUX 3MiH
Bmicty IgG y anHamini, 3acBiiayr04n HU3bKY €()EKTHBHICTD
MaTOTEHETHYHO1 Tepartii B [IbOMY BUTAJIKy. TOMy OCHOBHI
3yCHIUIS TIiJ] Yac JIKyBaHHI MAIlieHTKU CIIPSIMOBaHi Ha yCy-
HEHHsI KJIIHIYHUX MPOSBIB LIUPO3Y TEYiHKH Ta MiJrOTOBKY
XBOPOI JI0 TPAHCIIIAHTAITIT TEYiHKH.

BucHoBku

1. HaBeznene kiiHiYHE CIIOCTEPEKEHHS JEMOHCTPYE ITi3-
HIO JIIarHOCTUKY ABTOIMYHHOTI'O I'eIIaTUTy Ha CTAIil UPO3y
TICYIHKA B MAI€HTKH BikoM 40 poOKiB, 110, 3 OXHOTO OOKY,
CIPUYHMHEHA BIJICYTHICTIO TPOTSTOM TPHUBAJIOTO 4acy Kii-
HIYHHX ITPOSIBIB XBOPOOH, @ 3 IHIIIOTO OOKY, BIJICYTHICTIO Ha-
CTOPOKEHOCTI JIiKapiB MO0 3’ ICYBaHHS IPHYHH TPUBAJIOTO
IiIBUIIICHHS aKTUBHOCTI TpaHCcaMiHa3. Y pasi BUKIIFOUCHHS
BIPYCHOT'0 T2 TOKCHYHOTO I'eHEe3y XPOHIYHOTO relaTuTy IpaK-
TUYHUM JTIKapsIM CIIiJT TTaM’ ITaTH PO HeOOX1THICTh JTiarHOC-
THUKH HMOBIPHOTO aBTOIMYHHOT'O T€HE3y ypa)KeHHs! IeUiHKH.

2. Y KJiHIYHOMY CIIOCTEPEKEHHI IMOKa3aHO 3aCTOCY-
BaHHs KPUTEPiiB YMHHUX MIKHAPOIHUX PEKOMEHJIALiil
International Autoimmune Hepatitis Group y npakruii
JKapsi, 30KpeMa o€ AHAHHS I ABUILEHHS aHTHHYKJICapHHUX
aHTHTILN 1 3aranbHOrO IgG, XapakTepHHX TiCTONOTIYHHX
3MIH y TIe4iHIli, BUKJIIOYEHHS iH(QIKyBaHHS IelaToTpOHHU-
MH BipyCaMH a0 3MOTY BBa)KaTH JiarHO3 aBTOIMYHHOTO
TeMaTUTy BipOT1THUM.

IlepcneKTHBY MOJAIBIINX J0CTiKEHb MTOJIATAIOTh Y TIPO-
JOBKCHHI HAKOTTMYCHHS i y3araJbHEHHS KIIHIYHAX CIIOCTe-
PEKEHb XBOPUX Ha aBTOIMYHHHH TeIaTHT.
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