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CuvHTe3 Ta aHanreTU4yHa aKTUBHICTb HOBUX MiPa30fI0BMiCHUX
noxigHux 1,2,4-tpiason-3-tiony

C. O. degoTto™@AP A, C. lNouynsi@*EF 1O, B. KapneHko(®8<

3anopisbkuin AepxaBHUI Meayko-thapMaLeBTU4HUI YHIBEPCUTET, YKpaiHa

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

Binb — 0gWH 3 0CHOBHWX CUMNTOMIB BaraTbox 3aXBOPOBaHb i CTaHIB, SIKUIA BUHVKAE B MiMTbIAOHIB NOAeN y BCbOMY CBITi. EQeKTUBHI aHanreTuyHi
3acobyu [aKTb 3Mory 3MeHLLIMTY abo ycyHyTW Ginb, MOKPALLLyKUM SIKICTb XMTTS NaUieHTIB | JonoMararoum iM NoBEpHYTHUCS A0 HOPMarbHOTO
hinyHoro i coujanbHOro GyHKLOHYBaHHS. Y1marno cyyacHWx aHanreTu4HWX 3acobiB MOXYTb BUKNMKaTU HebaxaHi nobiuHi ecpekTy, 3okpema
YMHWTY YNbLEPOreHHY Aito, NOPYLLYBATU 3rOPTaHHS KPOBI, CMIPUYUHSATI COHMMBICTL TOLLO. CTBOPEHHS HOBKX aHanreTnyHuX 3acobis cnpsimo-
BaHe Ha po3pobneHHs nikapCbkux 3acobiB, Lo 6ynu 6 edekTrBHUMM | Manm 6 MeHLLe HebaxaHnx nobiyHnX edexTiB. 3Baxaroym Ha NocTiiHe
36inbLUEHHS KINbKOCTI XBOPMX i3 HEBPOMOTYHIMM, OHKOMOMYHUMM 1 iHUMMW 3aXBOPIOBAHHSMMU, LLO CYNPOBOMKYKOTLCA XPOHIYHUM Bonem,
HeoOXxiaHi HOBI crocoby nikyBaHHs! i aHanresii. MoegHaHHS B Mexax OfHiel MONeKynu ABOX Pi3HUX reTEPOLMKITIHHUX (hparMeHTiB Aae amory
BVKOPUCTATV MOXMMBOCTI BNAMBY Takoi MOMEKYNW Ha PisHi MeXaHi3My BUHUKHEHHS! Ta PO3BUTKY PI3HOMAHITHUX MaToMOriYH1X CTaHiB, 30kpema
TWX, L0 CynpOBOMKYIOTLCS Bonem. XimiuHi moaumdikauii cTpykTyp nipasony Ta 1,2,4-Tpiasony, Wwo nepeabayatoth ix NoeaHaHHS B MeXax OfHiei
MOIEKyIu, 3iHO 3 pesynsTatamu in Silico NPorHo3y, MOXyTb MPU3BECTY A0 OAEPXaHHS BioNOriYHO aKTUBHUX CMOMYK 3 aHANTETUYHOIO aKTUBHICTHO.

MeTa po60oTu — BCTAHOBMEHHS ONTUMAanbHWX YMOB nepebiry XiMiYHOro nMepeTBOPeHHs i BnacTMBocTen 4-amiHo-5-(3-meTunnipa-
30n-5-in)-1,2,4-tpiazon-3-tiony, 4-amiHo-5-(3-(3-bTopodbeHin)nipason-5-in)-1,2,4-Tpiazon-3-Tiony Ta iXHiX NOXigHUX ONS OAepX)aHHs
6iOaKTMBHMX CUCTEM 3 QHANTETUYHOK) AKTUBHICTHO.

Matepianu Ta metogu. CTBOpPeHHS LiNb0OBOro psigy Cnomnyk peanisoBaHo LUMSIXOM MOCMIZOBHOMO BUKOPUCTAHHS BiJOMUX METOAIB Op-
raHiYHOro CUHTE3y. BUKOPUCTOBYHOUM SiK BUXiAHI pe4oBUHM aueToH abo 1-(3-dpTtopdenin)eTtan-1-oH, gieTunokcanar Ta HaTpili METMNAT 3
NoeTanH!M Tigpa3nHONi3oM i 3any4eHHsIM kapboH Ancynbiady B Ny>XHOMY CEPELOBULL, PECUHTE30BaHO 4-aMiHO-5-(3-meTunnipason-5-in)-
1,2,4-Tpiason-3-tion i 4-amiHo-5-(3-(3-bTopo-teHin)nipazon-5-in)-1,2,4-Tpiason-3-tion. Hagani uinbosa dyHKuioHanialis nepeabadvana
BBELEHHS [0 CTPYKTYPW LiNbOBKX CMONYK 2,6-ANXNOpOdEHiNbHOr0 3aMiCHIKa, 3auLLKiB ankaHOBUX KUCMOT Ta ecTepiB Ha iXHill OCHOBI.
CTpyKTYypy BCiX CHTE30BaHMX PEYOBWH BU3Ha4eHo 3a fonomoroto IY-cnektpocotomertpii, 'H AMP-cnekTpockonii Ta eneMeHTHOro aHaniay.
IHamMBigyanbHiCTb Cnonyk NiATBEpMKEeHO METOAOM BUCOKOEMEKTUBHOI PiANHHOI XPOMATO-Mac-CnekTPOMETpil. AHanreTn4Hi BnactueoCTi
BMBYANM Ha ABOX MOZENSAX: «OLITOBOKUCIIMX KOPYiBY i (hopMarniHoBii Moaeni 60nboBoro 3ananeHHs. apMakokiHETUYHI NapameTpu npe-
AVKTVMBHO po3paxyBarnu 3a JONoMOoror oHnanH-nnargopmu SwissADME.

Pesynisratu. 3a nigcymkamu peanisauii CMHTETUYHOI YacTUHM pobOTM YCMIlHO BiATBOPEHO CTPYKTYpy 4-amiHo-5-(3-meTunnipa-
3051-5-in)-1,2,4-Tpiason-3-tiony Ta ixHiX noxigHux. [JoBeaeHO HasiBHICTb CNPUSTIIMBOTO BMIMBY 2,6-AMXITOPOMEHINBHOMO 3aMmicHuKa, a
TaKoX pparMeHTiB HaCM4YEHNX KapBOHOBMX KNCHOT i iXHiX ecTepiB Ha (HOPMYBaHHS aHTUHOLIMLENTUBHOI aKTMBHOCTI. KinbKiCHi MOKasHWKu
dhapmakokiHETUYHIX NapameTpiB, Lo ofaepxaHi nig yac ADME-aHani3y, maiixe B yCix BunaKkax BignoBigaoTe NPUHATHUM iHTEpBanam.

BuicHoBKM. BCTaHOBNEHO ONTUManbHi yMOBY CUHTE3Y Ta CTPYKTYPHOI Moaudikauii 4-amiHo-5-(3-meTunnipason-5-in)-1,2,4-Tpiazon-3-tiony,
4-amiHo-5-(3-(3-cbTopodpeHin)nipason-5-in)-1,2,4-tpiazon-3-tiony. Lle gano amory ogepxatu 2-((4-amiHo-5-(3-metunnipason-5-in)-1,2,4-
Tpiason-3-in)Tio)ankaHoBi KMCNOTK Ta iXHi ecTepy, a Takox [1,2,4]tpiasono[3,4-b][1,3,4]TiagiasnHoBi cuctemu. MNokasaHo, WO NOeaHAHHS
nipasononoxigHux 1,2,4-tpiason-3-Tiony 3 2,6-41XNOPOdEHINBbHUM 3aMiCHUKOM, dparMeHTaMu HacuyeHNX KapboHOBMX KUCTOT i TXHiX
€CTepiB CTBOPIOE YMOBY AN POPMYBaHHS CMOMYK 3 aHTMHOLMLIENTUBHOIO aKTWBHICTI0. Lle nigTBEepmKeHo in vivo ekcnepuMeHTanbHUMu
[laHUMW B yMOBaX OLITOBOKUCIIMX KOPYIB i Ha Moaeni (popmaniHoBOro 3ananeHHs.

Kntouogi cnosa: 1,2,4-Tpiason, nipasosn, CUHTE3, BNACTUBOCTI.
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Synthesis and analgesic activity of new pyrazole-containing derivatives of 1,2,4-triazole-3-thiol
S. O. Fedotov, A. S. Hotsulia, Yu. V. Karpenko

Pain represents a primary symptom of numerous diseases and conditions, affecting millions of people worldwide. Effective analgesic
medications can alleviate or eliminate pain, thereby enhancing patients’ quality of life and assisting them in resuming normal physical and
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social activities. However, several existing analgesics may carry unwanted side effects, such as ulcers, blood clotting issues, drowsiness,
and more. The development of new analgesics is focused on creating drugs that are both effective and associated with fewer adverse
effects. Considering the continuous rise in the number of patients dealing with neurological, oncological, and other conditions accompanied
by chronic pain, there is a growing demand for innovative methods of treatment and pain management. The combination of two different
heterocyclic fragments within one molecule makes it possible to use the possibilities of influencing such a molecule on various mecha-
nisms of occurrence and development of various pathological conditions, including those accompanied by pain. Chemical modifications
of pyrazole and 1,2,4-triazole structures, involving their incorporation into a single molecule, have the potential, as suggested by in silico
predictions, to yield biologically active compounds with analgesic properties.

The aim of this work was to determine the optimal conditions for the chemical transformation and properties of 4-amino-5-(3-methylpyra-
zol-5-yl)-1,2,4-triazole-3-thiol, 4-amino-5-(3-(3-fluorophenyl)pyrazol-5-yl)-1,2,4-triazole-3-thiol and their derivatives for the preparation of
bioactive systems with analgesic activity.

Materials and methods. The creation of a target series of compounds was implemented by consistently using well-known methods of
organic synthesis. 4-Amino-5-(3-methylpyrazole-5-yl)-1,2,4-triazole-3-thiol and 4-amino-5-(3-(3-fluorophenyl)pyrazole-5-yl)-1,2,4-triazole-
3-thiol were resynthesized as starting materials using acetone or 1-(3-fluorophenyl)ethane-1-one, diethyloxalate, and sodium methylate
using step-by-step hydrazinolysis and carbon disulfide involvement in an alkaline medium. Further targeted functionalization involved the
introduction of a 2,6-dichlorophenyl substitute, alkane acid residues, and esters based on them into the structure of the target compounds.
The structure of all synthesized substances was determined by IR spectrophotometry, 'H NMR spectroscopy, and elemental analysis. The
individuality of the compounds was confirmed by high-performance liquid chromatography-mass spectrometry. The analgesic properties
were studied on two models: the “acetic acid-induced writhing test” and a formalin model of pain inflammation. Pharmacokinetic parameters
were predictably calculated using the SwissADME online platform.

Results. Based on the results of the synthetic part of the work, the structure of 4-amino-5-(3-methylpyrazole-5-yl)-1,2,4-triazole-3-thiol and
4-amino-5-(3-(3-fluorophenyl)pyrazole-5-yl)-1,2,4-triazole-3-thiol, as well as their derivatives, was successfully recreated. The presence of
a beneficial effect of 2,6-dichlorophenyl substitute, as well as fragments of saturated carboxylic acids and their esters on the formation of
antinociceptive activity has been proven. The quantitative indicators of pharmacokinetic parameters, as determined during ADME analysis,
fall within acceptable ranges in nearly all instances.

Conclusions. The optimal conditions for the synthesis and structural modification of 4-amino-5-(3-methylpyrazol-5-yl)-1,2,4-triazole-3-
thiol, 4-amino-5-(3-(3-fluorophenyl)pyrazol-5-yl)-1,2,4-triazole-3-thiol were established, which allowed the preparation of 2-((4-amino-5-
(3-methylpyrazol-5-yl)-1,2,4-triazol-3-yl)thio)alkanoic acids and their esters, as well as [1,2,4]triazolo[3,4-b][1,3,4]thiadiazine systems. It
has been shown that the combination of pyrazole derivatives of 1,2,4-triazol-3-thiol with 2,6-dichlorophenyl substituent and fragments
of saturated carboxylic acids and their esters creates conditions for the formation of compounds with antinociceptive activity, which was
confirmed in vivo by experimental data acetic acid-induced writhing test and formalin inflammation model.

Key words: triazoles, pyrazole, synthesis, properties.
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[Ipobnema CTBOPEHHS HOBUX MEPCIEKTUBHUX JIHKAPCHKIX
3ac00iB 3aJHIIAETHCS aKTyaJbHOIO y CydacHil (hapmarie-
BTHYHIM, METUYHIH Ta XiMivHIHA ramy3sx [ 1,2,3,4]. CTBopeHHS
HOBHX 010JIOTIYHO aKTHBHUX CIIOJYK JIa€ 3MOTY PO3POOJISTH
e(eKTHUBHINI METONH JIIKyBaHHA Pi3HUX XBOPOO, 30KpeMa
THX, IO CYNPOBO/DKYIOThCS CHIBHUM OoneM. OIiHIOBaH-
HSl aHAJITETUYHOI aKTUBHOCTI SIK CKJIAJIOBOi CKPUHIHTY Ta
JOKJTIHIYHOTO BHBYCHHS MEPCIIEKTHBHUX HECTEPOITHHUX
MIPOTHU3AMATEHHX 3aC001B AKTHBHOCTI € BXKITHBUM aCIICKTOM
Yy MEIWYHUX 1 (papMarleBTHIHUX AOCIIIKCHHSX, OCKUTEKA
MOYE CIIPHUATH PO3POOJICHHIO HOBHX BHCOKOC()EKTHBHHX
JIKapchKUX 3ac00iB [5,0].

Po3poOka HOBMX aHaJIBIeTHKIB Ha 0a3i (parMeHTiB
1,2,4-Tpiazoiy Ta Mipa3ojy € MepCHeKTUBHUM HAyKOBUM
HanpsIMOM, 10 ICTOTHO CHPHUSTHME PO3BUTKOBI METUYHOL
Ta (apmareBTIHIHOI Hayk [7,8,9,10].

OO0’ eTHaHHS [IUX JIBOX aPOMATHYHHX KUJIBLIEBUX CTPYKTYP
MOXE JaTH 3MOT'Yy OTPUMATH HOBI CIIOJIYKH 3 ITOTCHIIIHHOIO
AHAJTETUYHOIO aKTHBHICTIO.

Meta po6otu

BcraHoBieHHsT ONTHMaIbHUX YMOB Iepediry XiMigyHOTo
MIEPEeTBOPEHHS 1 BIacTUBOCTEH 4-amiHO-5-(3-MeTuimipa-
301-5-111)-1,2,4-Tpiazomn-3-tiomy, 4-amino-5-(3-(3-dpropode-
Him)ipazon-5-in)-1,2,4-Tpiason-3-Tiony Ta IXHIX MOXITHUX

JUIsL ofiepyKaHHs 010aKTUBHHMX CHUCTEM 3 aHAJITETHYHOIO
aKTHBHICTIO.

Marepianu i MeTogu gocnimkeHHs

SIk 00’€KTH TOCIIPKEHHST 00pay Mipa3ooBMICHI MOXIIHI
1,2,4-Tpia3omy Ta KOHACHCOBAHUX CHCTEM Ha HOTO OCHOBI,
cepell HUX CIIONYKHU, CHHTE3 1 JJOKIHTOBI JJOCITIPKCHHS SIKIX
OITICaHO Yy ToTepeaHix podorax (4-amiHo-5-(3-MeTHimipa-
301-5-11)-1,2,4-Tpiazon-3-tion (1), 4-amino-5-(3-(3-¢ro-
podenin)nipazon-5-im)-1,2,4-tpiazon-3-tion (2),
6-(2,6-muxnopodenin)-3-(3-meTmimipazon-5-in)-[1,2,4]
Tpia3ono[3,4-b][1,3,4]-riagia3un-7-eraHoBa kuciora (3),
6-(2,6-muxnopodenin)-3-(3-meTunmipazon-5-in)-[ 1,2,4]-tpi-
azono[3,4-b][1,3,4]riagia3mH-7-130mponineranoar) (4),
a TakoX HOB1 pedoBuHHU (2-((4-amino-5-(3-meTunmipa-
301-5-11)-1,2,4-Tpia3on-3-im)Tio)npomnanosa kuciora (5),
2-((4-amino-5-(3-metummipason-5-in)- 1,2,4-tpiazomn-3-im)
Ti0)-3-MeTH0yTaHoBa kuciora (6), meti 2-((4-amino-5-(3-
METHIITIPa3o-5-i)-1,2,4-Tpia3os-3-11)Ti0)-3-MeTHI0y TaHOaT
(7), mpon-2-in 2-((4-amino-5-(3-merunmipazon-5-im)-1,2,4-
Tpiazon-3-im)tio)mpomanoar) (8) [11,12,13].

Peanizamis cHHTETHYHOTO eTamy mepeadavaia mo-
CTAaMHUN CUHTE3 BUXIAHOTO 4-aMiHO-5-(3-MeTwimipa-
3011-5-111)-1,2,4-Tpiazon-3-Tiony 3a BiIOMHUM METOIOM, IO
oIrcaHuil y mornepeHix myonikanisix [1]. Hactynae nepe-

206 Current issues in pharmacy and medicine: science and practice. Volume 16. No. 3, September — December 2023

ISSN 2306-8094



OpueiHaribHi 0oCidxeHHs!

N_ _SH
N__sH N Y HC
N\ \7/ \ N, 3
N\NH Nz
— 2 -
NH
NH F Ny -
HaC— Ny N,

N—N N—N

H,;C

N
NP T
N—NH OH N O _CH
0 0 CH
3 4 Cl 4 ¢ cl s

Puc. 1. CTpykTypa pecuHTe30BaHMX NOXigHMX 4-amiHo-5-(3-meTunnipason-5-in)-1,2,4-tpiason-3-tiony.
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Puc. 2. Cxema cnHTe3y HOBUX NOXiaHWX 4-aMiHO-5-(3-meTunnipason-5-in)-1,2,4-tpiason-3-tiony.

TBOPEHHSI O7IEPYKaHOTO TiOJy IPYHTYBAJIOCS Ha B3a€MOJIIT 3
2-6pOM-TIPOTIIAaHOBOIO Ta 2-6poM-3-MeTHIIOy TAHOBOIO KHCIIO-
TaMH, a TAKOXK i3 TIPOII-2-11-2-OpoMITpoTIaHoaToM (puc. 2).

3arajbHa MeToquKa cuHTe3y 2-((4-amino-5-(3-meTuimipazoa-
5-im)-1,2,4-Tpiazon-3-im)rio)ankanoBux kucior (5, 6). o 0,005
MO 4-aMiHo-5-(3-MeTripason-5-im)-1,2,4-rpiazon-3-tio-
ny nonarots 0,005 Mot HaTpiil TiAPOKCH/TY, TIOTIEPSTHBO PO3-
yrHEHOTO B 20 MII BOIH OuHIIeHo1. HarpiBatoTh 10 MOBHOTO
pozunHeHHs BUXigHO1 crioykd. aui 1o 0,005 Mo Harpiid
TiIPOKCH LY, MOTIEPEAHBO POZYMHEHOTO B 15 MII BOITH, 10/a-
1016 0,005 MOITH BIATOBITHOT KUCITOTH (2-0pOMITPOTIaHOBOI,
2-6pom-3-meTmiiOyTaHoBoi). [TepeminryroTs 10 po3uMHEHHSI.
OpneprxaHi PO3UMHHU IEPEMIIITYIOTh 1 HATPiBaOTh MPOTATOM 1
roauHA. OXOJI0KYIOTb, IOAAI0Th KHCIIOTY €TaHOBY. Y TBO-
peHi ocany BiAdiNETPOBYIOTh, IPOMUBAIOTH BOAOKO Ta, 32
HEOOXiJHOCTI, KPUCTATI3YIOTh 13 MpoIaH-1-oy.

3arajpbHa MeTOAMKA CHHTe3y ecTepiB 2-((4-amino-5-(3-
MeTuanipasonu-5-in)-1,2,4-tpiazoa-3-in)rio)aikanoBux
kuciaor (7, 8). o 0,005 momnp 4-amino-5-(3-meTuimipa-
3011-5-11)-1,2,4-Tpiazoin-3-tiony B 20 MiI €TaHOIY JOJAI0Th
0,005 MoIB HATPIH T1IPOKCHY, TOTIEPETHBO PO3UNHEHOTO B
5 M1 Bomu. HarpiBaroTh 10 TOBHOTO PO3YHHEHHS BUXITHOT
crionykd. OXOJIOKYIOTh, IO PEaKLiiHOI CyMil JO/atoTh
0,005 Morp BigOBiTHOTO ecTepy (METHI-2-0poM-3-MeTHII-
OyraHoary, 2-OpoMIIpoIIaHoary ), HOIepeHbO0 POZYNHEHOTO

B 20 M eraHony. Peakuiiine cepenoBuile HarpiBaloTh Ha
BOJITHOMY OTPiBHUKY MPOTsiroM 30—40 xBuimH. Po3unHHNK
BUJIAJISTIOTH 3@ JIOTIOMOTOI0 BaKyyMy. [lepekprcTai3oByoTh
i3 METaHOITY.

Bubip cnomyk ans in vivo MOCHITKEHb aHAJITETHIHOT
AKTUBHOCTI I'PYHTYBaBCs Ha KOMIIEKCHOMY Tmiaxoxi. [Tepen-
yCiM, 1€ HasBHICTb y CTPYKTYpI Mipa3ojoBoro parMeHra,
[0 MICTHTBCS B CTPYKTYpi aHAITCTHKiB-aHTHITIPETHUKIB
(anauerin, npomni)eHa30H) i HECTEPOIAHNX MPOTH3ANAIb-
Hux 3aco6iB (HI133) (uenexokcu6). Cepes iHIINX BIJOMHX
JIKapCHKUX 3aC00iB, IO MAIOTh aHANTSTUIHY Jif0, — i0yTIpo-
¢en, xeronpodeH i GurydinpodeH, Mo MarTh y CTPYKTYpi
(hparMeHT nporaHoOBOi KUCIOTH. Y CTPYKTYPi AUKI0(EeHaKY
Ta anexnodenaxy (Bimomi HII33) e 2,6-nuxnopodeninb-
HUI 3aMiCHUK 1 KapOokcuibHa rpyna. KpiMm Toro, B3sm
JI0 YBaru pe3yabTaTd pO3paxyHKYy MiHIMAIbHOI €Heprii
KOMILIEKCOYTBOPEHHSI MOPIBHAHO 3 Mipa30JIOBMiICHUM
nesnekokcubom. IlomepenHbo CHHTE30BaHI CHOJIYKH I10-
Kazaiy pe3ysbTaTd, ONMU3bKi 32 3HAYCHHSIM 10 HaBEICHOT
KOHCT@HTH Ta 33 IPUPOIOIO0 XIMIYHHX 3B’SI3KIB, SIKI MOXKYTh
YTBOPIOBATUCA 3 AKTHBHUM CalTOM IIMKJIOOKCUT€HA3U-2, 10
rpenapary ImopiBHIHHS.

AHanreTHYHI BJIaCTHBOCTI BHBYAJIM Ha JIBOX MOJAEISX:
«OIITOBOKHCIIHX KOPYiB» 1 (hopMaIiiHOBii Moziesnti 60I60BOTO
3aIaJeHHsI.
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Mopenb «OITOBOKHCIUX KOPUiB» Tepeadadaia BHy TPilI-
HboOuepeBUHHE BBeZICHHS 0,75 % BOAHOTO PO3YMHY OLITOBOT
kuciioty B 1031 1/20 LD " BiZITTIOBITHO JI0 Bary Tija TBAPHHH,
110 3yMOBIIIOE TTiABHIICHHS 3arajbHOi aKTHBHOCTI HOIHU-
LENTUBHOI CHCTEMH Ta MICIIeBe BUBLIBHCHHS OpaIuKiHiHY,
ricraminy, CepoTOHIHY, IPOCTANIAaH/INHIB 1 JIEHKOTPI€HIB
[14,15,16]. Lle cipu4nHsie BAHUKHCHHS MEMOBLJTBHUX CKO-
POYCHD YEPEBHHUX M’S3iB KHMBOTA — KOPYIB, IO CYNPOBO-
JUKYFOTBCSI BUTSITYBAaHHSIM 3aJIHIX KIHI[IBOK 1 BUITHHAHHSIM
crniuHM. PiBeHb aHaNTeTHMYHOI aKTUBHOCTI Tperaparis, 110
JIOCIIIJPKYBAJIM, OLIHIOBAJIM 32 3/1aTHICTIO 3MEHIIYBaTH
KUIBKICTh OOJILOBUX pEakiliii y HIypiB MpH BHYTPIIIHBO-
ouepeBHMHHOMY BBejieHHi 0,75 % po34rHy OL[TOBOT KUCIIOTH.

Po34rH KHCIIOTH €TaHOBOT BBOIMIIH Yepe3 | TOMUHY Micis
BBEJICHHS PEUOBHH, II0 BHBYaNU. Hamam oOpaxoByBamu
KUTBKICTh OOJBOBUX CKOPOYEHH (MHMOBUIBHUX CKOPOYECHB
M’sI31B 9YepPEBHOI CTIHKM) y TBapHUH BIIPOMOBXK 15 XB micms
BBEJICHHS PO3YMHY KUCIIOTH OLTOBOI. Kpurepiem eexTrs-
HOCTI BBa)KaJId TIPUTHIYCHHS OOJIbOBOI peakilii B TBapuH
JIOCITITHUX TPYII HOPIBHAHO 3 KOHTPOJIbHOIO Ha 50 % 1 Oiib-
we. Sk peepenc-npenapar BUKOPHCTAIN aHanbri i3 DE
55 MI/KT, BIATIOBITHO IO METOAMYHUX peKoMeHmamii [ 15].

AHanreTHYHy aKTUBHICTb HABOAWIIN y BIJICOTKAX, pO3pa-
XOBYBaJIH 32 (pOpMyJIOFO:

(C-C)
C

AA = — x100 %,

K

ne AA —aHajreTH4Ha akTUBHICTh, C_— cepeHs KilbKiCTh
KOPYIiB Y KOHTPOJIbHIH rpyTii, a C, — Cepe/iHs KibKICTh KOpUiB
y AOCIIJIHIN rpyTi.

Jlnist MOZIeITIOBaHHS TOCTPOTO EKCY/IATHBHOTO 3araJIeHHSI
LlypaM BHYTPIIIHBOM 5130B0 BBoAwiM 1 mit 5 % pozuuny
(dopmatiHy B JIiBY 3a/HIO KiHIIBKY. Lleii mporec BUKIMKaB
JIBl TIOCINTIIOBHI cTajii HOIMIENTHUBHOI peakiii. CriogaTky
CIIOCTEPITalIy MiTHATTS Ta ePioIIYHE TIOXUTYBAHHS 33/THBOT
KiHITiBKH, KPiM TOTO, aKTUBHICTH BH3HAYAIIH 32 ITOKYCYBaHHSI-
MH a00 00mI3yBaHHAMH. Bipasy miciist KopoTKOTO JIATEHTHOTO
iepioy 0e3MmocepeIHBOr0 XiMITHOTO TTIOAPA3HEHHS OOTHOBUX
peLenTOpiB BUHIKAJIA MATTEBA TIOYATKOBA CTaIist OO0 (TIeH-
TpaipHa). Lleit eran TpuBas Big 3 mo 10 XBWIMH, 3a3BUYaid
npuOm3Ho 4—5 xBrimH. [licTst 1IbOTO HACTaBaB JTaTCHTHHI
niepiox apyroi ¢asu TpuBaiicTio 20-30 XBUIMH, KOJIU TBa-
pHHa 3acriokoroBayacsi, a Ounb Biryxas. Jlani po3BuBanocs
acenTHYHE 3alaJIeHHs 3aJHbOI KIiHIIBKH IIypa, 0i0IOriYHO
AKTHBHI pe4OBHHH (IIPOCTAINIAH/IMHHU Ta OPaIMKIHIHK), IOTpa-
UM B ypaXKeHy AUISHKY. le mpu3BOauiio 10 301IbIICHHS
MIPOHKUKHOCTI CY/IUH, TiniepeMil, HaOpsIKy 3a/IHbOT KIHI[IBKH Ta
BHUHUKHEHHs 03HaK 00JIb0BOT Uy TUBOCTI. CIIOCTEpEIKEHHS 32
TBapyWHAMH TpUBaIo 60 XBUIIMH TTiCIIsl BBEICHHS (hOPMAITIHY,
TTCIIST IHOTO O3HAKM OO0JBOBOI YyTJIMBOCTI 3a3BHYAll 3MEH-
LITyBaJIHCSL.

3MiHM TPHBAJIOCTI JJATEHTHOTO TEepiomy apyToi ¢as3m Ta
TPUBAJIOCTI HOITUIICTITUBHOI peakiii B il ¢asi cBigqummm
mpo e(peKTUBHICTh 3HEOOMIOBANBHOI il JOCIIIKYyBaHUX
PEUYOBHH.

Yei ekcrieprMeHTabHI OCHTIHKESHHS 3IHCHUIN BiAIO-
BiJTHO JIO0 BHMOT, 1110 peKOMeHI0BaHi KoMiTeToMm 3 OioeTnkn

Jlep>kaBHOTO €KCIIEPTHOTO IEHTPY MiHicTepCTBa OXOPOHU
310poB’s Yipainu (3akoH Ykpainu Ne 3447-1V «IIpo 3axuct
TBapWH BiJ JKOPCTOKOTO MOBOMKEHH:»). [lig gac podotn
JOTPUMYBAJIMCSI BUMOT, 5IKi 3a]JeK/IapOBaHi B €BpOIeHChKii
KOHBEHIIIi PO 3aXKCT XPeOSTHUX TBAPUH, LII0 BUKOPUCTOBY-
FOTBCSI TS IOCITITHUX Ta IHIMNX HAayKoBHX Iiner (European
convention for the protection of vertebrate animals used
for experimental and other scientific purposes. Council of
Europe, Strasbourg, 1986).

CTaTUCTHYHO JIaHl OIpaIlOBaJIM, BUKOPUCTABIIN IPO-
rpamu Statistica 10.0 i Microsoft Excel. Pesynsratu no-
CII/DKEHHST HaBEJICHO SIK Cepe/iHE apr(PMETHYHE 3HAYCHHS
(M) £ cranaptHa oxubka cepesHboro (m). st BCix BUIiB
aHaJi3y CTATUCTUYHO 3HAYYIIMMH BBAYKAJIM BIIMIHHOCTI Ha
piBHi He MeHie Hix 0,05.

Pesynbratu

Jts miATBEpIKEHHST HAsSBHOCTI aHAJTETUYHOI aKTUBHOCTI
B O0paHMX CHONYK PSITY MOXiAHUX 4-aMiHO-5-(3-MeTwomi-
pazoin-5-im)-1,2,4-Tpia30:1-3-TioTy peCHHTE30BaHO YOTHPU
cronyku (puc. 1), CHHTE30BaHO YOTHPH HOBI CIIOIYKH
(puc. 2). bynosa i iHAMBIAYyaTbHICTh OACPIKAHUX PECUOBHUH
TATBEP/KEH] CydaCHUMHU METOIAMH.

[Y-cnekTpy CHHTE30BaHMX CIIOJIYK XapaKTePU3YIOThCS
HasIBHICTIO YITKUX CMYT IONIMHAHHS: BAJICHTHUX KOJIMBAHb
apomaru4Hoi C-H rpymu B intepBani 3065-3043 cm!, mo-
mUHHNX Jedopmariiiaux konuBanb C-H rpynu B obmacti
1216-965 cm! (cMyTu HU3BKOT IHTEHCHBHOCTI B iHTEpBaiax
1216-1185 em!, 1048-1035 em!, 1012-995 cm!, 975-965
cm!). BUsBUITH XapaKTepHi CMyTH BaJCHTHHX KOJHBaHb
rpymu SH (1, 2) y mianazoni 3295-3280 cm!. Takox 3apee-
CTPYBaJIM CMYTH MOIIMHAHHS, 1110 1OB’sI3aH1 3 pparMeHTOM
C = N B o6nacri 1550-1535 cm!. CMyru HOmIMHAHHS,
OB’ 513aHi 3 KapOOHITFHOIO IPYIIO0 KapOOHOBUX KUCTIOT (3,
5, 6), dikcyrots mpu 1770—1785 cm! ta 1490-1500 cm!. B
IY-cnexrpax cuHTe30BaHUX ectepiB (4, 7, 8) € iHTeHCHBHI
CMyTH TOIMHAHHS B 00xacTi Big 1175 no 1150 em'; e
3yMOBIICHO KonmBaHHSMH (pparmenta C—O—C Tta B iHTEp-
Bai 1745-1735 cm! (BasieHTHI KOJMUBaHHS KapOOHIIBHOT
TPYIIH).

Pesynsratu 'H SIMP criekrpockomii Ta eJ1eMEeHTHOro aHa-
T3y HiATBEP/LKYIOTh BIAMOBIIHICT CTPYKTYPHU OJEPIKAHUX
pedoBHH (hopMyliaM, 10 HaBEJIEHi.

2-((4-Amino-5-(3-meruamipasosn-5-in)-1,2,4-rpiazon-3-in)
Tio)nponanosa kuciora (5). Buxin: 64 %. T :212-214 °C;
'H SAMP, 6 (m.u.): 11.36 (¢, 1H, NH mipazon), 9.89 (c, 1H,
COOH), 7.57 (n, J= 6.7 ', 1H, H-4 nipazomn), 5.52 (c, 2H,
NH,),4.53 (x8, J= 6.1 I'n, 1H, S-CH-~), 2.45 (c, 3H, CH,-nii-
pason), 1.62 (c, 3H, CH,). ESI-MS: m/z = 269 [M+H]".
Enementrnii anamnis: (%) — po3paxosano C, 40.29; H, 4.51;
N, 31.32; S, 11.95; 3naitneno (%) — C, 40.19; H, 4.52; N,
31.24; S, 11.98.

2-((4-Amino-5-(3-meruimipaszon-5-in)-1,2,4-rpiazon-3-i1)rio)-
3-merunoyranosa kuciora (6). Buxin: 72 %. T, :198-200 °C;
'H SAIMP, 6 (m.u.): 11.36 (¢, 1H, NH mipa3son), 9.58 (c, 1H,
COOH), 7.59 (n, J= 6.7 I'u, 1H, H-4 mipazom), 5.53 (c, 2H,
NH,), 3.83-3.78 (m, 1H, S-CH-), 2.44 (c, 3H, CH,-mipason),
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Tabnuus 1. Pesynsratn ADME-aHanisy noxigHux 4-amiHo-5-(3-metunnipason-5-in)-1,2,4-tpiazon-3-tiony

Opakuis Csp® 0,17 0,00 0,13 0,19 0,33 0,42 0,50 0,50
KinbkicTb 06epTOBUX 3B'A3KIB 1 2 3 4 4 5 6 6
MonsipHa pedpakuis 49,96 70,39 101,54 105,86 65,82 77,64 79,75 79,75
TPSA (nriolua TonomnoriyHoi nonsipHoi nosepxHi), A2 124,21 124,21 134,35 123,35 148,01 135,12 137,01 137,01
Log Po/B (iLogP) 0,50 1,60 1,61 2,66 1,06 1,72 1,61 2,27
Log Po/B (XLogP3) 0,05 1,42 3,36 3,69 0,41 1,83 1,70 1,54
Log Po/s (WLogP) -0,01 1,90 2,71 2,80 0,26 1,50 0,99 1,13
Log Po/B (MLogP) 0,37 1,73 2,90 2,87 0,51 1,36 1,39 1,39
Log Po/B (SILICOS-IT) 0,18 1,45 3,20 3,72 -0,21 0,83 0,83 -2,46
Log Po/B (cepepHe apudmeTnyHe) 0,22 1,62 2,76 3,15 0,41 1,45 1,30 1,43
Lipinski ginstp + + + + + + + +
Ghose ¢instp + + + + + + + +
Veber dinstp + + + + - + + +
Egan oinbtp + + - + - - - -
Muegge ¢insTp - + + + + + + +
OuiHka biogocTynHocTi 0,55 0,55 0,56 0,55 0,56 0,56 0,55 0,55
LLINyHKOBO-KMLLKOBE NOMNHAHHS High High High High Low Low Low High
MoponanHs rematoeHLedaniyHoro 6ap’epa - - - - - - - -
P-rnikonpoteiHoBuit cybeTpat - - - - - - + +
Log Kp, cm/c -7,46 -6,98 -6,41 -6,26 -7,65 -6,80 -6,99 -7,10
PAINS nonepemkeHHst 0 0 0 0 0 0 0 0
Brenk’s nonepemkeHHs 1 1 0 0 0 0 0 0
MopibHicTb fo cnonyku-nigepa - + - - + + + +
CWHTETUYHa JOCTYMHICTb 2,59 2,65 4,22 4,33 3,59 3,79 3,90 3,91

2.35-2.31 (m, 1H, (CH,),CH), 1.14-1.05 (m, 6H, (CH,),CH).
ESI-MS: m/z =297 [M+H]". EnemenTHuii aHami3: po3paxo-
BaHo (%) — C, 44.58; H, 5.44; N, 28.36; S, 10.82; 3HaiineHo
(%) —C,44.46; H, 5.43; N, 28.28; S, 10.85.

Metua 2-((4-amino-5-(3-merumnipazon-5-in)-1,2,4-rpiazon-3-
imrio)-3-merunoyranoar (7). Buximx: 76 %. T : 164-166 °C;
'H SIMP, 6 (m.u.): 11.36 (c, 1H, NH mipasomn), 7.58 (1, /= 6.5
I'u, 1H, H-4 mipasomn), 5.52 (c, 2H, NH,), 4.41-4.35 (m, 1H,
S-CH-), 3.68 (c, 3H, COOCH,), 2.45 (c, 3H, CH,-mipason),
2.39-2.34 (m, 1H, (CH,),CH), 1.15 (an, J= 6.4, 1.5 'y, 3H,
CH,), 1.03 (un,J=6.5,1.5 ', 3H, CH,). ESI-MS: m/z= 311
[M-+H]". EnemenTtauii anamni3: pospaxosaHo (%) — C, 46.44;
H, 5.85; N, 27.08; S, 10.33; 3naiineno (%) — C, 46.56; H,
5.84; N, 27.15; S, 10.30.

Mpon-2-in 2-((4-amino-5-(3-meTuamipazona-5-in)-1,2,4-rpia-
3001-3-is1)-Tio)nponanoar (8). Buxin: 68 %. T :152-154 °C;
'H SIMP, 6 (m.u.): 11.36 (¢, 1H, NH nipaéon), 7.58 (m,
J=6.5TI'n, 1H, H-4 nipason), 5.53 (¢, 2H, NH,), 4.96-4.91
(m, 1H, (CH,),CH), 4.53 (xB, J = 6.2 I'n, 1H, S-CH-), 2.44
(¢, 3H, CH,-nipason), 1.63 (c, 3H, CH,CH), 1.23-1.18 (v,
6H, (CH,),CH). ESI-MS: m/z = 311 [M+H]". EnemenTnuii
aHaui3: pospaxoBaHo (%) — C, 46.44; H, 5.85; N, 27.08;

S, 10.33; 3naiineno (%) — C, 46.32; H, 5.86; N, 27.01;
S, 10.36.

IpoanamizyBaBmu mani ADME-aHanizy, 3a3Ha4UMO, 10
CIOTyKa 4 XapaKTepU3yeThCsS HAWOINMBII CHPHUSITINBUMHI
BJIACTUBOCTSMH JUISl HACTYITHOTO JJOCITI/PKSHHS aHaITeTUYHUX
BIIACTUBOCTEH (mabs. ). BTiM, 32 TIOKa3HIKOM HACHYEHOCTI,
SIKMI BU3HAYAIOTH 38 KUTbKICTIO HASBHHUX Y CTPYKTYpi Sp*-Ti-
OpuHKX aroMiB KapOoHy Ta 31aTHICTIO I0JIaTH TeMaToeHIIe-
(amiunamii 6ap’ep, 111 peIOBHHA HE BiZITOBIIA€ TIPSAUKTHBHAM
(hapMaKkoOKIHETHYHIM BHMOTaM. 3BEPHYJIH TAKOXK yBary Ha
peYOBHHY 2, 110 32 (apMaKOKIHETUYHUMH IapaMeTpamu
MIOCTYIAEThCS JIMILE 32 OHHUM IONEpe/DKeHHIM bpeHka; e
TIOB’513aHO 3 HAasIBHICTIO TIOJNBHOI rpynu. Bei iHmm crionyku
MalOTh JOCHTb TO3UTUBHUH in silico (apMaKOKIHETUYHUIH
npodine (mabn. I1). Tak, ¢pinsrp Erana He 1onaroTs Comyku
3, 5-8; dinsTp Bebepa — cnionyka 5; ¢inmstp Myrre — crionyka
1. 3maTHICTE TIOOIATH TeMaToeHIIehaligHmii 6ap’ep € MaJo-
IMOBIPHOFO JIJIsI BCIX HABSIACHUX CIONYK (maon. 1).

Bniue cmoayk, mo A0caiKyBagH, HA AHAJATETHYHY
AKTHBHICTH HA MOJIeJi «OTOBOKHCINX KOPYiB»

[Ticns BHyTpimIHBOOYEpeBHHHOTO BBeACHHS 0,75 % po3-
YMHY OLITOBOI KMCJIOTH Yy IYpPiB CHOCTEpIraiy 3aHEHOKOE-
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Tabnuus 2. AHanreTnyHa aKTMBHICTb NOXigHNX 4-amiHo-5-(3-meTun-
nipason-5-in)-1,2,4-tpiason-3-Tiony Ha MoAeni «OLTOBOKUCIINX KOPYiB»

Cnonyka

KoHTponb

Kinbkictb

KopuiB

21

18

16

18,3*

Mtm

18,333 £2,517

AHanreTMyHa

AKTUBHICTb, %

14

11,3*

11,333+ 2,517

38,25

9,667 £ 3,215

47,54

6,667 + 3,786

63,93

3,333+0,578

81,96

10

g*

8,000 + 2,000

56,28

12

8,6

8,657 +3,512

53

14

10

10,6*

10,667 + 3,055

42,07

8C

12

7,000 + 5,000

61,74

Hartpii
meTamison

1

9

9,3

9,333 £1,528

49,18

*: cepeqHe 3HaYeHHs..

HICTB, uepe3 2—3 XB IiCJIS 3aCTOCYBAHHSI [TOYAJIH 3’ IBIIATHCS
XapaKTePHI PyXU: MUMOBLIIbHI CKOPOYCHHS YSPEBHUX M SI31B
KHMBOTA, 10 YEPIyBAINCS 3 PO3CIaOICHHSIM, BUTSATYBaHHS
3aJHIX KIHIIIBOK, IIPOrMHAHHS CIMHHU Tomo. KoHTposibpHa
rpyna TBapuH ofepxkysana 0,9 % po3unH HaTpiit XIOpHIY.
Briponosx HactynHux 15 XB 00paxyBajiM KiJIbKiCTh TaKHX
KOPYIB JUIsl KO)KHOT TBAPHUHH.

VY pesynbrari CHOCTEPEKEHHsI 32 KOHTPOIIBHOIO TPYIIO0
TBAapWH BU3HAYWIN BUHUKHEHHS OITOBOKHCIHMX KOPYiB,
110 B CEPeAHBOMY CIpOBOKYBaiH 18,3 crerudiuHoro pyxy
npotsiroM 15 xBunuH (ma6bn. 2). Leit epekr mos’s13anHuii i3
BUHHUKHCHHSIM BiCIIEPAJILHOTO OOJTIO.

OmnpalfoBaHHs eKCIICPIMEHTAIBHUX JAHUX Mepeadadalo
00YHCIIeHHSI cepe/HIX apupMeTHUHHX 3Ha4eHb (M) 1 BU3Ha-
YeHHS TXHIX TOXUOOK (£m).

BriuB goctiayBaHUX CIIOTYK HA AHAJITeTHYHY AKTHBHICTD
Ha eKcllepHMeHTANIbHIN «opmastinoBiiD» Mozei. Bcranosuny,
[0 BHYTPIIIHEOM S130BE BBEICHHS (OpPMaTiHy BHUKIHKAE
peakuito Ha OOJBHOBHH MOMPAa3HUK B IHTAaKTHUX TBAapHH 1
BUSIBIISIETHCS ITIIHATTSIM ITOIIKOKEHOI 3aHBb0T KIHI[IBKH
Ta ii pyxamu (1 cTazist), a TAKOXX NOKYCYBaHHSIM Ta 00JIM3Yy-
BaHHM (2 cTajis).

3aranpHa TpHUBaNiCTh 000 craHoBWIA 5,12 + 0,13 xB.
[Ticns bOTO TBapUHU 3aCMOKOIOBAIUCE 1 Om3bko 20 XB HE
BUSIBJISUTH JKOITHUX 3MiH IMOBEIHKOBUX peakiliii. [ToTim 3HO-
BY CIIOCTepiraiy BUHUKHEHHS O3HaK OOJLOBOI PeaKilii, o
KITIHIYHO BUABISUIMCA B 2 (asy; TXHs 3arajibHa TPUBAJIICTh
cranoBmia 32,10+ 1,23 xB. Y 3HaUHOI YaCTUHHU LTy PiB MIiCISA
3aKiHUCHHSI TEPMiHY criocTepeskeHHs (Ticist 60 XB) 03HaKU
0OITI0 HE BIIYXaJIH.

Y KOHTPOJIHUX TBapHH, SIKUM BHYTPIIIHbOOYEPEBUHHO
BBOJIWJIM PO3YMHHUKH, 30epiraircs Bci Ha3BaHI KIIiHIYHI
nposiBM OOJILOBOI peaKilil, sIKi 3a CTyIeHeM BHPa3HOCTI Ta
TpuBaJTicTIO TareHTHUX nepionis I ta Il ¢azu He Binpisnsmics
BiJl IHTAKTHHUX.

3He0oMoBalIbHY 110 CHOJYK OLIHIOBAIIH 3a 3MiHOO (%0)
TTOKA3HUKIB TPUBAJIOCTI JJATEHTHOTO MEPiOy Ta TPUBAJIOCTI
bazu (y %) (mabn. 3). SIk npenapat NOpiBHSIHHS 3aCTOCYBAITH
HATPii METaMizoJ y 71031 4 MI/KT, IKUi BBOIMIIN BHYTPIIII-
HBOOYEPEBUHHO.

YV pesynerari JOCIIKEHHS 3 BUKOPHCTaHHIM (popmatiHo-
BOI MOJIETi OOJTLOBOTO 3araICHHsI BCTAHOBIIIN: 6-(2,6-11XJ10-
podenin)-3-(3-metumnmipazon-5-in)-[1,2,4]Tpiazomno[ 3,4-b]
[1,3,4]rianiazun-7-eTaHoBa kuciora (3) Ta ii i3onponigoBui
ecTep (4) BUSIBIUINCH JCTIO aKTHBHIIIAMH, HIXK TIpermapar
nopiBHsHH aHanbrid. [Ipu oMy kuciora (3) BUsSBHIACH
AKTHBHIIIIOO TIOPIBHSHO 3 ii ectepom (4). [IpuBepHyB yBary
TakoXk Tpon-2-in 2-((4-amino-5-(3-merunmnipason-5-it)-
1,2,4-piazon-3-im)-Tio)mpomnaHoar (8), SIKwif 32 aKTHBHICTIO
JIMIIIE HE3HAUYHO MOCTYAETHCS aHAJBIIHY.

Pa3om i3 THM, i30MepHa CTPYKTypa JI0 CIIOIYKH 8, B sIKiit
S-ankinpHUi (pparMeHT OLIbII PO3rayKeHHH, a 3aTUIIOK
CIIUPTY B €CTEPHIH Ipymi — 3 MEHIIOK KUIBKICTIO aTOMiB
Kapbony (7), MaB 3HaYHO HIDKYY aKTHBHICTh. HalMeHIn
AKTHBHUMH BHSIBIIACH TionH 1 Ta 2, IO MiIKPECIIOE HE0O-
X1mHICTE ByKIIOHATI3aIliT MEPKAIITOrPYIIH IS I IBUILICHHS
IMOBIPHOCTI CTBOPEHHSI BUCOKOAKTUBHHUX CITOJYK.
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Tabnuus 3. AHTUHOLMLENTMBHA aKTUBHICTb AOCTIZXKYBaHWUX CMONYK Npy NepoparnsHOMY BBEAEHHI Ha hopManiHOBIi Moaerni 60MbOBOro 3ananeHHst

[HTaKTHI TBAPUHU 1,65+0,37 5,12+0,13 20,7+2,43 32,1+1,23
KoHtponb (0,9 % posunt NaCl) 1,66 £ 0,27 5,18 £ 0,63 21,4+1,20 32,6 £1,07
Hartpiit meTamison, 4 mr/kr, /oy 1,81+0,23* 5,34 + 0,54** 26,5+ 1,85* 18,45+ 1,97*
1 1,72 £ 0,14* 541+0,21* 22,6+1,16 31,18+ 0,67
2 1,79 £ 0,54* 512 +£0,34* 23,1+£0,95 29,78 +0,83
3 1,74 £ 0,22* 5,27 £ 0,24** 33,1£0,48 12,76 £ 2,87
4 1,89 + 0,35* 5,09 £0,11* 36,25 +1,71* 8,78 £1,67*
5 1,79+0,13* 5,21 +£0,32** 258 +2,11 17,93+0,77
6 1,77 £ 0,87 5,35+ 0,11* 26,8 £1,64* 16,83 £ 1,22*
7 1,68 +0,11** 5,24 £0,12** 242 +1,15* 27,65 +1,27*
8 1,81+ 0,66 5,23+0,53** 28,1+0,21* 15,56 + 0,89*

*: p < 0,05 nopiBHsHO 3 KOHTponeM; **: p < 0,10 NOPIBHSHO 3 KOHTPOMNEM (BU3HAYMIN SIK TEHAEHLHO).

O6roBopeHHs

JloCIiIPKeHHST aHAJITeTHYHOI aKTHBHOCTI Ha 3a3HAYCHUX
MOIETISIX T ITBEP/IFIIH TPABIIIBHICT BUOOPY PSITy CIOIYK
JUISL HACTYIIHUX i1 Vivo eKCIICPUMEHTIB MICIs TONMepeaHix
MIPOTHOCTHYHUX JOCII/DKeHb. HallakTHBHIIIO0 BHSBHIIACS
CTIOJTyKa, 1110 B CTPYKTYPIi IO€THY€E KOHJICHCOBAHY CUCTEMY
Ha OcHOBI 1,2,4-Tpiazoity Ta ripa3osaoBuil hparMeHt, a TakoxK
cxiagHoeipHy (a00 KapOOKCHIIbHY ) TpyITy Ta 2,6-AnXJI0pO-
(eHiIbHMI 3aMICHHK. 3ayBa)KHMO, I110 HE BIATIOCH JOCTEMEH-
HO BU3HAUUTH HAHOUTBIII CIPUATINBY (PYHKIIOHABHY TPYITY
(xapOokcuIbHY a00 ecTepHY) TS IFOTO BUIY aKTHBHOCTI.
BimomocTi o710 1boro Ha JJBOX MOJIEIISIX, 110 BUBYAJIH, JICIIIO
pizHsATHCS. BTiM, 00uBI crionyku 3 2,6-1uXI0podeHITEHIM
3aMICHUKOM BUSIBHJIMCSI JIOBOJII aKTUBHHMHU. Lle oOrpyHTO-
BY€ aKTyaJIbHICTb iX HACTYITHOIO BUBYCHHS. BuximHi Tionu
BUSBIJIMCH OYiKYBaHO HalMeHII akTUBHUMH. Cepes MeHII
AKTHBHUX — CTIONyKa 7; MOJKIIMBO, I1€ TIOB’13aHO 3 HASBHICTIO
PO3TaTy’KEHOTO ANKIJTPHOTO 3aMiCHHKA B MOJICKYITI.

Pesynbrary, o oxepkany, IoKa3aiu: Ha MoJeli popma-
JIIHOBOTO TECTY B HIyPIB CIIOIYKH MaJIM TepeyciM 3He00-
JIFOBAJIGHY JIif0, 1110 OLnbInoo Miporo BusiBuiack y 11 ¢asi
3MOJIENTLOBAHOTI'O TTATOJIOTIYHOTO CTaHYy.

BucHoBKku

1. BcTraHoBMIM ONTHMalbHI YMOBH CHHTE3y Ta
cTpykTypHOi Monmbikamii 4-amino-5-(3-metmnmipa-
301-5-im)-1,2,4-Tpia3on-3-tiomy, 4-amino-5-(3-(3-¢pTopo-
(berin)mipazon-5-im)-1,2,4-tpiazon-3-riony. Le mano 3mory
onepxaru 2-((4-amino-5-(3-meruimipazon-5-in)-1,2,4-Tpi-
a30J1-3-11)Ti0)aJIKaHOBI KHCJIOTH Ta IXHI €CTEPH, & TaKOK
[1,2,4]rpiazono[3,4-b][1,3,4]rianiazunoBi cucremu. [Toka-
3aHO, 110 MO€JHAHHS MMipa3oonoxiauux 1,2,4-Tpia3on-3-Ti-
ony 3 2,6-IuxI0poeHUTEHIM 3aMICHUKOM 1 (pparMeHTaMu
HACHYCHNX KapOOHOBHX KHCIIOT 1 IXHIX eCTepiB CTBOPIOE
YMOBH JUtsi (POPMYBaHHS CIIONYK 3 aHTHHOLMLEITHBHOO
AKTHBHICTIO.

2. EkcrieppMeHTasIbHI I0CIIJDKEHHS TOKa3aJIH, 110 B yMO-
BaX «OITOBOKHCIIUX KOPUiBY 1 Ha Moziesi (hOPMaIiHOBOTO 3a-
MAJICHHS HAWO1IBIIHI aHAITCTHYHUH TIOTCHITIAT BUSIBUBCS Y
6-(2,6-muxopodenin)-3-(3-meTunmipazon-5-inm)-[ 1,2,4]-tpi-
aszono[3,4-b][1,3,4]riamiazuH-7-eTaHOBOI KHcaoTh (3) Ta
ii i3omporinoBoro ectepy (4). Lle mamo 3mMory BCTaHOBUTH
npuBLIeHoBaHi (papMakopopy Ta CHHTOHM JUIsl KOHCTPYIO-
BaHHSI CIIOJTYK 3 aHAJITETHYHOIO aKTUBHICTIO B PSLY TIOXITHUX
1,2,4-Tpia3omy.
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Antioxidant, antimicrobial and antifungal activity

of the obtained “Cachisept” tablets for resorption in the oral cavity
for the treatment and prevention of dental caries
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Dental caries stands as a highly common chronic ailment affecting individuals globally, with susceptibility to this condition spanning their
entire lifespan. Consequently, the search for novel medications aimed at treating and preventing dental caries holds significant importance
in the field of pharmacy.

The aim of the work was to study the antioxidant, antimicrobial, and antifungal activity of the obtained oral tablets “Cachisept” for resorp-
tion in the oral cavity for the treatment and prevention of dental caries.

Materials and methods. The obtained tablets “Cachisept” with green tea leaf extract were the object of investigation. Antioxidant activity
was established by the potentiometric method, and antimicrobial and antifungal activity was assessed by the agar well diffusion method.

Results. The level of antioxidant activity for tablets “Cachisept” was 110.00 + 2.20 mmol-eqv./m, ., the obtained tablets had a high
level of antioxidant activity according to Maslov’s conditional classification. Staphylococcus aureus (25.33 + 0.50 mm), Bacillus subtilis
(25.33 £ 0.50 mm) and Streptococcus mutans (25.33 + 0.50 mm) were the most sensitive to the obtained “Cachisept” tablets, and the
least — Proteus vulgaris (20.67 + 0.50 mm), and it was observed strong growth inhibition in relation to the fungus Candida albicans
(20.00 £ 0.50 mm).

Conclusions. The presented study has found that “Cachisept” tablets have a high level of antioxidant activity, and also have a high an-
timicrobial and antifungal effect against all investigated Gram-positive, Gram-negative bacteria, and the Candida albicans fungus. Thus,
“Cachisept” tablets can be recommended for the treatment and prevention of dental caries.

Key words: tablets, green tea, dental caries, plant extract, Cachisept.
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AHTUOKCUAAHTHA, aHTUMIKPOOHa Ta NPOTMIPUOKOBA aKTMBHICTb TabneTok «KaxicenT» ans po3cMOKTyBaHHSA
B POTOBIli NOPOXHUHI ANs NikyBaHHA Ta npodinakTMku kapiecy 3y6iB

O. 0. Macnos, M. A. Komicapetko, C. B. NMoHomapeHko, C. B. KonicHuk, T. IN. Oconoa4eHko,
T. A. KoctiHa, 10. C. KonicHuk, B. 1. Mopo3

Kapiec 3y6iB — ogHe 3 HANMOLLMPEHILLIMX XPOHIYHMX 3aXBOPIOBaHb MIOAEN Y BCbOMY CBITi; NOAW CXWUIbHI 40 LibOr0 3aXBOPIOBAHHS MPOTSATOM
YCbOTO XMUTTS. TOMY MOLLYK HOBOTO Mpenapary Ans nikyBaHHs Ta NpodinakTukv Kapiecy 3ybiB 3anuiiaeTbes akTyansHuM ans apmadii.

MeTta po60TH — BUBYNTU @HTUOKCUAAHTHY, aHTUMIKPOBHY Ta NpOTMIpUOKOBY akTUBHICTL OTpUMaHuX Tabnetok «Kaxicent» Ans po3cmMok-
TyBaHHS B POTOBIN NOPOXHWHI ANA NiKyBaHHS Ta NpodinakTnki kapiecy 3ybis.

Matepianu Ta metoau. O6’ekT focnipxeHHs — TabneTkn «KaxicenT» 3 eKCTPpaKTOM NMUCTS 3eMEHOT0 Yar. AHTUOKCUAAHTHY akKTUBHICTb
BCTAHOBWIIM NOTEHLOMETPUYHUM METOLOM, aHTUMIKPOGHY Ta NpOTUrpUBKOBY Aji — METOLOM «KOMNOAS3IBY.

PesynkraTu. PiBeHb aHTMOKCWAAHTHOT aKTUBHOCTI ANs Tabnetok «KaxicenT» ctaHosms 110,00 + 2,20 MMONb-€KB./M__.; BUSHAYUNN, LLIO
OTpVMaHi TabneTkn MarTb BUCOKMI piBEHb aHTUOKCMAAHTHOI akTMBHOCTI 3@ YMOBHOH Knacvdikauieto Macnosa. Staphylococcus aureus
(25,33 + 0,50 mm), Bacillus subtilis (25,33 + 0,50 mm) i Streptococcus mutans (25,33 + 0,50 Mm) BUSIBUNMCS HANBINbLL YyTIMBAMMK SO
Tabnertok «KaxicenT», HameHw vyTtnuBi — Proteus vulgaris (20,67 + 0,50 mm); wopo rpubka Candida albicans (20,00 + 0,50 mm) cno-

cTepirany cunbHe iHribyBaHHS pPOCTYy.
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BucHoBkuW. Y pe3ynsTaTi 4OCNiLKEHHS BCTAHOBNEHO, Lo TabneTkn «KaxicenT» MatoTb BUCOKUI PiBEHb aHTUOKCUMAAHTHOI aKTUBHOCTI, a
TaKOX XapaKTepu3yTbCsH 3HAYHOK aHTUMIKPOBHOH | POTUrPUBOKOBOIO AiEt0 NPOTH BCiX AOCTIMXKEHNX rPam-No3nNTUBHUX, FPaM-HEraTUBHNX
GakTepiit i rpubka Candida albicans. OTxe, TabneTkn «KaxicenT» MoXyTb GyTU pekoMeH0BaHi Ans NikyBaHHs Ta NPoinakTvku kapiecy

3y6iB.

Kntouyogi cnoBa: TabneTtku Ansg po3CMOKTYBaHHS, NMACTS 3eNeHOro Yato, kapiec 3ybis, ekcTpakT, KaxicenT.

AKTyanbHi NUTaHHA hapmaLieBTUYHOI | MeAUYHOI HayKuM Ta npakTuku. 2023. T. 16, Ne 3(43). C. 213-216

Dental caries represents a bacterial infectious ailment marked
by an advancing demineralization procedure that impacts the
mineralized structures of the tooth [ 1]. According to the litera-
ture, Streptococcus mutans is considered the main causative
agent of caries, but recent studies have shown that this strain
is only a small part of the oral microbiota [2]. The microbiota
of the oral cavity is represented by various bacteria that belong
to the following genera: Lactobacillius, Bifidobacterium,
Enterococcus, and Staphylococcus [3].

Dental caries is the most common oral illness and the main
cause of periodontal disease and tooth loss. According to
the World Health Organization (WHO) in 2012, 60-90 %
of school-age children worldwide have caries, and in
adults — 30-80 % [4]. In Ukraine, the prevalence of caries
in the adult population is 95-98 %, and in schoolchildren
—81.0-99.5 % [5].

To solve this urgent problem is the possibility of using
medicinal plants. A potential medicinal plant for averting
and managing dental caries is the green tea leaf. In our
studies, it was found that green tea leaf is rich in catechins
(epigallocatechin-3-O-gallate, epicatechin, (+)-catechin),
flavonols (rutin, quercetin), organic (citric, oxalic acid) and
phenylcarboxylic acids (gallic, quinic and caffeic acid) [6,7].
The main group of compounds in green tea leaf are catechins
that have antioxidant, anti-inflammatory, antimicrobial, and
antifungal effects [8,9].

Aim

Thus, the aim of the work was to study the antioxidant, anti-
microbial, and antifungal activity of the obtained oral tablets
“Cachisept” for resorption in the oral cavity for the treatment
and prevention of dental caries.

Materials and methods

Every solvents and additional chemicals employed in the
investigation were of analytical quality.

The object of our study was tablets with green tea extract
under the conditional name “Cachisept”, which was obtained
at the Department of Analytical Chemistry and Analytical
Toxicology (Series No. 22/09/21).

Potentiometric measurements were carried out using the
HANNA 2550 pH meter (manufactured in FRG) equipped
with a platinum electrode EZDO 50 PO (manufactured in
Taiwan).

Strains of Staphylococcus aureus ATCC 25923, Escheri-
chia coli ATCC 25922, Proteus vulgaris ATCC 4636, Pseu-
domonas aeruginosa ATCC 27853, Streptococcus mutans
ATCC 25175, and Candida albicans 885/653 ATCC sourced
from museum collections were employed, following estab-

lished guidelines for evaluating the antimicrobial effective-
ness of medications.

The antibacterial activity of analyzed samples was carried
out by the method of agar well diffusion [10,11,12]. We
employed aqueous solutions of extracts at a concentration
of 1 %. To compare the results, a control preparation was
taken —a 1 % ethanol solution of Chlorophyllipt, which was
produced by the Pharmaceutical Company “Zdorovye”, LTD
(Kharkiv, Ukraine).

The antioxidant activity of analyzed samples was assessed
with the potentiometric method [12,13]. The antioxidant ac-
tivity was found using the subsequent formula and presented
as: mmol-eqv./m__ :

o

C,—axC_,
AOA: ox e
1+a

x K, x 103 xm

extract’

where AE — change of potential; F' = 96485.33 C/mol,;
R=8.314J/mol x K; T=298 K; n=1 (number of electrons);
K, —dilution coefficient, mL; m__ —extract mass in tablet,
g o= Cox/Cred X ] ((AE - EethanonF/23RT, Eemml _ 0.0546'C% _
0.0091; C,, — ethanol concentration; C__—K,[Fe(CN),] con-
centration, mol/L; C , — K [Fe(CN),] concentration, mol/L.

For each experiment, five samples were subjected to ana-
lysis, with each assay conducted five times. The outcomes
were presented as average values accompanied by confidence
intervals. Statistical analysis was carried out using MS Excel
7.0 and Statistica 6.0 software.

Results

We have developed an original composition of oral tablets
with green tea leaf extract under the code name “Cachisept”
(Ukrainian Patent for a utility model No. 151545 dated
11.08.2022) [14]. The composition of the tablets includes
green tea leaf extract (10 % out of mass), polyvinylpyrro-
lidone extract (2 % out of mass), methylcellulose 101 (2 %
out of mass), citral (1 % out of mass), calcium stearate
(1 % out of mass) and sorbitol extract (84 % out of mass).
The average tablet weight is 800 + 24 mg and the tablet
diameter is 11 mm.

According to the results of the study, it was found that
the antioxidant activity of the tablets “Cachisept” was more
than 54 % than the reference drug “Ascorutin”. Accord-
ing to the developed conditional Maslov’s classification
of the level of antioxidant activity [15], we determined
that “Cachisept” tablets have a high level of antioxidant
activity, and, in turn, the reference drug “Askorutin” has
a medium level (7able 1).
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Table 1. Antioxidant activity of tablets “Cachisept” and reference drug

_ Antioxidant activity, mmol-eqv./m_ Conditional level of antioxidant activity

“Cachisept” 110.00 £2.20 High
“Ascorutin” 51.10 £ 1.00 Medium
n=>5p<0.05

Table 2. Antimicrobial and antifungal activity of tablets “Cachisept” and reference drug

Diameter of the growth retardation zone, mm

Staphylococ- Streptococcus | Escherichia Proteus Pseudomonas | Bacillus Candida

cus aureus mutans ATCC | coli ATCC vulgaris ATCC | aeruginosa subtilis ATCC | albicans ATCC

ATCC 25923 25175 25922 4636 ATCC 27853 6633 653/885
“Cachisept” 25.33+£0.50 25.33£0.50 23.67 £0.50 20.67 +0.50 21.67 £0.50 25.33+0.50 20.00 £ 0.50
“Chlorophyllipt” (SSCM) | 19.33 + 0.50 19.33 £ 0.50 19.33+£0.50 17.67 £ 0.50 17.67 £ 0.50 19.33 £ 0.50 19.00 + 0.50
n=3,p<0.05

The experimental results showed that the obtained tab-
lets “Cachisept” have a high antibacterial and antifungal
activity against Gram-positive and Gram-negative bacte-
ria. Staphylococcus aureus (25.33 + 0.50 mm), Bacillus
subtilis (25.33 + 0.50 mm), and Streptococcus mutans
(25.33 £ 0.50 mm) were the most sensitive to the obtained
“Cachisept” tablets among all strains bacteria, and among
Gram-negative bacteria, the growth of Escherichia coli
was strongly inhibited (23.67 + 0.50 mm). Proteus vulgaris
(20.67 £ 0.50 mm) was the most resistant strain among
bacteria to “Cachisept” tablets. Also, the results showed that
“Cachisept” tablets strongly inhibit the growth of Candida
albicans (20.00 + 0.50 mm) (7able 2).

Discussions

Saliva has not only antiseptic and immunological effects but
also antioxidant activity. The antioxidant system of saliva con-
sists of various enzymes (superoxide dismutase, glutathione
peroxidase) and other substances (vitamin E, C).

Ahmadi-Motamayel F. et al. [ 16] studied the total antioxidant
capacity (TAC) of saliva in children aged 12—14 years with
and without dental caries. The research showed that TAC was
higher in children with caries than in children with healthy
teeth. This fact is due to the fact that when the dentin of the
tooth is damaged, the level of reactive oxygen species increases,
which in response turns on the antioxidant mechanism of saliva,
thereby increasing the level of antioxidant activity.

Thus, for the treatment of dental caries, the drug must
have an antioxidant effect. In our studies, it was found that
“Cachisept” tablets had a high level of antioxidant effect,
so our drug can be used for the treatment and prevention of
dental caries.

The development of dental caries directly depends on the
microbiota of the oral cavity. Recent studies have examined
the interaction between Candida albicans and Streptococcus
mutans. Ren Z. et al. [17] showed that bacterial and fungal
cells form stable conglomerates in saliva. At the initial stages
of tooth colonization, the pseudomycelium of the fungus
“walks” with hyphae along the substrate, carrying bacterial

cells on itself. This unusual type of movement increases
the rate of colonization by a factor of three and the rate of
development of dental caries by a factor of two.

In recent years, there has been growing evidence that
not only acid-producing bacteria but also Candida fungi
contribute to the development of inflammatory diseases of
the oral mucosa and the occurrence of dental caries, despite
the fact that Candida albicans itself does not destroy teeth.
Hence, in the context of treating and preventing dental caries,
the medication should not solely suppress bacterial growth
but also effectively hinder Candida genus fungi. Candida
albicans and Streptococcus mutans were highly sensitive to
“Cachisept” tablets, which indicates the possibility of using
our drug in the treatment and prevention of dental caries.

Conclusions

1. Inthe presented research, it was found that “Cachisept”
tablets had a high level of antioxidant activity.

2. Tablets “Cachisept” had a high antibacterial and
antifungal activity against all investigated Gram-positive,
Gram-negative bacteria and the fungus Candida albicans.

3. Grounded on the results of the investigation,
“Cachisept” tablets can be recommended for the treatment
and prevention of dental caries.
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Bnnue HoBux noxigHux 1,2,3-tpiasono-1,4-6eH3opiaseniHis
Ha M’I30BUM TOHYC rPpU3YHIB

|. B. Bouyna@"BCP | B. Kipee@'AEF O. M. Kowosuin@*AE B, A, YebaHoB(H2AE

"HaujioHanbHuin hapmaLieBTUYHUIA yHIBEPCUTET, M. XapkiB, YkpaiHa, 2[lepaBHa HaykoBa ycTaHoBa HayKoBO-TEXHOMOTIYHUI KOMMNEKC «IHCTUTYT
MoHokpucTanis» HAH Ykpainny, M. Xapkis

A — KOHLUenUis Ta Au3aitH gocnimxeHHs; B — 36ip naHux; C — aHania Ta iHTepnpeTauis gaHux; D — HanucaHHs cTatTi; E — pegaryBaHHs cTarTTi;
F — ocTaTouHe 3aTBepaXeHHs cTarTTi

TpWBOXHI po3naay — ogHa 3 HAMMOLLMPEHILLMX rPYN NCUXIaTPUYHNX 3aXBOPIOBaHbL. BOHM BUHUKAIOTB Y NIOAEN He3anexHo Bif cTari, Biky Ta
couianbHoro cTaTtycy, Npr3BoaATb 40 3HA4YHUX 0COBUCTYX i cycninbHKX BUTPAT. NoLyk HOBUX hapMaKomnorivYH1X METOZIB NiKyBaHHS LiMX
CTaHiB 3yMOBEHMWIA aKTyanbHO MEeANYHO NOTPEDOOI NOKpaLLMUTM eDEeKTUBHICTb | Npodhinb 6e3nekn aHKCIoNITYHKX Npenapartis. 3aBasku
TOMY, Lo BeH3oaiaseniHy Ta iXHi NOXigHI MaloTb NPOTUTPUBOXHY, FiMHO-CEAATUBHY, aHTUAENPECUBHY, NPOTUCYOAOMHY N MiOPEnakCaHTHY
BIIaCTWUBOCTI, IM HanexuTb NPoBigHe Micue B MiKyBaHHI TPMBOXHUX pO3nafiB. Baxnueum acnektoMm JOCHiAXEHHS (hapMaKosoriYHoi ak-
TWBHOCTI HOBMX MOXiAHKX TpiasonobeHaaiaseniHiB € BYUBYEHHS BMNIMBY HA M'SI30BUI TOHYC PU3YHIB i KOOpAMHALto pyXiB.

MeTa po6oTu — 3'icyBaHHs BNNMBY HOBWX NoxigHux 1,2,3-Tpiasono-1,4-6eH3ozia3eniHiB Ha M'I30BUIA TOHYC IPU3YHIB Y TECTi «BEPTUKANBHOI
CiTKM» Ta KOOpPAMHALLIK pyXiB 3a JOMOMOTOK POTaPOA-TECTY.

Matepianu Ta metoau. O6’ekTn focnimkeHHs — 5 HoBux noxigHux 1,2,3-Tpiasono-1,4-6eH3ogiaseniiB. MNepep 3acTocyBaHHAM NOXigHUX
B EeKCNepyuMeHTax in vivo 3LinCHUIN ix TpUTypaLito 3 nakto3oto y cnieeigHoweHHi 1:1000. [ns BiaTBOpeHHS MoAeni pyXoBOi NOBEAiHKM
rPU3YHIB BUKOPUCTaNM TECT «BEPTUKAmNbHOI CiTKWY Ta pOTApoA-TECT (TECT CTEPXKHS, Lo obepTaeTbes).

PesynkraTtu. BraHaunnu TeHaeHLio S0 NposiBy MiOpenakCaHTHOro epeKTy B TECTi «BEPTUKaNbHOI CiTKy. MOKa3HVK 3aranbHoi TpUBamnocTi
YTPUMYBaHHS Ha yCTaHOBKaX 3iCTaBHWIA, iCTOTHO He BiAPI3HABCS Y TBApWH i3 rpyn KOHTponto Ta gocnigy B Aosax 0,50 mr/kr ta 0,75 mr/kr.
MoxigHi MA-252, MA-253 Ta MA-254 y f03i 1 MI/Kr CKOpOTUNM 3aranbHy TPUBanicTb YTPUMYBaHHS Ha BEPTUKanbHIN CiTLj; Lie CBiguMTh
npo iXHI Nerky MiopenakcaHTHy Aito. B TecTi cTepxHs, Wwo obepTaeTtbes, noxigHe MA-253 y 003i 1 Mr/kr 36inbLnno Yac yTpuMyBaHHS Ha
poTapogi, Lo Biabvsae 6inbLuy isnyHy BUTPMBANICTb TBAPUH LIMX LOCHIAHWX rpy.

BucHoBKM. Y pe3ynbTtaTi 4OCNIIKEHHS He BUSIBUNM HEraTUBHWIA BNMB noxiaHux 1,2,3-Tpiazono-1,4-6eH3opiaseniHiB Ha KOOpAMHALLi0
pyxiB, BCTAHOBUMY NETKWIA MiOpenakcaHTHUIA edpeKT y AeskuX i3 HuX. Lie o6rpyHTOBYE AOLNBHICTb HACTYMHUX JOCAIAXEHb IXHBOTO BNMBY
Ha CMOHTaHHY PYXOBY aKTUBHICTb, @ TaKOX BU3HAYEHHS PEeXVUMY A03YBaHHS 3i BCTAHOBNEHHAM eeKkTUBHOI 403K Ta ii aganTauieto Ans
OpraHismy JIOANHN.

KniouoBi cnoBa: TpiazonobeHsogiaseniH, MiopenakcaHT, poTapo, BepTukanbHa CiTka, KoopanHaLis.
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The influence of new 1,2,3-triazolo-1,4-benzodiazepine derivatives on the muscle tone of rodents
I. V. Botsula, I. V. Kireyev, O. M. Koshovyi, V. A. Chebanov

Anxiety disorders represent one of the most prevalent categories of psychiatric illnesses, affecting individuals regardless of gender, age,
or social standing. They result in substantial personal and societal costs. The pursuit of novel pharmacological approaches for treating
these disorders is driven by the increasing medical necessity to enhance the effectiveness and safety profiles of anxiolytic medications.
Due to the fact that benzodiazepines and their derivatives have anti-anxiety, hypnotic-sedative, antidepressant, anticonvulsant, and muscle
relaxant properties, they occupy a leading place in the treatment of anxiety disorders. An essential aspect of investigating the pharmaco-
logical activity of new triazolobenziazepine derivatives is assessing their impact on rodent muscle tone and coordination of movements.

The aim of the work is to find out the influence of new 1,2,3-triazolo-1,4-benzodiazepine derivatives on the muscle tone of rodents in the
“vertical grid” test and coordination of movements using the rotarod test.

Materials and methods. The objects of the study were 5 new derivatives of 1,2,3-triazolo-1,4-benzodiazepines. Before conducting in
vivo experiments, these derivatives were mixed with lactose at a ratio of 1:1000. The “vertical grid” test and rotarod test (rotating rod test)
were used to reproduce the model of motor behavior of rodents.
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Results. The presence of a tendency to the manifestation of a myorelaxant effect in the “vertical grid” test was established. The indi-
cator of the total duration of detention at the facilities was similar and did not differ significantly in the control and experimental groups
at doses of 0.50 mg/kg and 0.75 mg/kg. Derivatives MA-252, MA-253 and MA-254 at a dose of 1 mg/kg reduced the total duration of
retention on the vertical grid, which indicates their mild muscle relaxant effect. In the rotating rod test, MA-253 derivative at a dose of
1 mg/kg increased the retention time on the rotarod, which demonstrates greater physical endurance of the animals of these experimental
groups.

Conclusions. The study’s findings indicated that the 1,2,3-triazolo-1,4-benzodiazepine derivatives did not exhibit an adverse impact on
movement coordination. Some of these derivatives demonstrated a mild muscle relaxant effect. These results support the need for further
research into their influence on spontaneous motor activity. Additionally, there’s a necessity to determine the dosage regimen, establish

an effective dose, and adapt it for human use.

Key words: triazolobenzodiazepines, neuromuscular agents, rotarod, vertical grid, coordination.
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TpuBOXKHI po3namy — oaHa 3 HANIOMUPEHIMINX TPy ICHXi-
aTpUYHMX 3aXBOPIOBaHb. BOHM BUHHKAIOTH Y JIFOfIEH He3a-
JISKHO BiJI CTari, BIKY Ta COLIAJIbHOTO CTaTyCy, MPU3BO/STH
JI0 3HAYHUX O0COOMCTHX 1 cycminbHUX BHUTpaT [1,2]. Pi3mi
(baxTopu (Bif ITOCTIIHOTO cTpecy Ha poOOTI UM HaBYaHHI JI0
BCTAHOBJICHHSI CKJIQ/THOTO iarHO3y Ha TEPMiHAIBHIX CTali-
SIX, BOEHHI J1i1) MOXKYTh Oy TH IPHYIHHOIO 3MiH CTHITIO KHUTTSL.
3a nanumu BeecBiTHBOT opraHizaitii 0OXOpoHH 3110pOB’st, Maii-
e 275 MUTBHOHIB JIIOfIel Y BCbOMY CBITI MAtOTh TPHBOXHI
pozmany; e mpuonmsHo 3,6 % Hacenenus [3]. Ha sxanp, ns
KIJIbKICTh HEBIIMHHO 3POCTA€ Ha TV BiICHKOBO-MOJIITHYHUX
TIO/1if, CTPIMKOTO PO3BUTKY CYCHIJIBHOTO JKHTTS, @ TAKOXK
3Ba)KalOYM Ha MOpPAJbHI aCIeKTH MOBEIIHKOBUX pEaKIliit
okpemofi roaunu [4,5].

[orryk HOBHX (hapMaKOJIOTIHHIX METO/IIB JIIKYBAHHS [THX
CTaHIB 3YMOBIICHUH aKTyaJIbHOI0 MEIMYHOIO MOTPeOoro
MOKPAIIUTH e(PEKTHBHICTH 1 TPO(isib Oe31eKH aHKCI0MITHY-
HUX mpenaparis [6,7,8,9,10,11]. ber3oxiazeninam i iXHIM
TIOX1THAM HaJISKUTH IIPOBiTHA POJIB Y JIIKYBaHHI TPUBOKHIX
pO3JIaiB 3aBASIKM TPOTUTPUBOXKHIH, TiTHO-CEIaTUBHIH,
AHTHUICTIPECUBHIN, MMPOTUCYAOMHIN 1 MiOopenakcaHTHIH
BIacTUBOCTAM. YacTime iX 3aCTOCOBYIOTH ISl aHECTesil,
JIIKYBaHHSI TOCTPOI aJIKOTOJIbHOT aOCTHUHEHIIIT, TPUBOKHUX
posnaniB i 6e3conns [12].

[ligBurmeHHst M s130BOTO TOHYCY — JIOBOJIi YacTa O3HaKa
CTaHIB TPUBOTH B JIFO/ICH, 1110 MOYKE CIIPUYMHUTH BUHUKHEH-
Hs1 O0ITI0, BKJIIOYAIOUH TOJIOBHUH. 3ayBaXKMMO, II0 caMe BiH
Hepiako TypOye MaIlieHTiB i3 TPUBOKHUMHK cTaHamH [ 13].
Tomy mix yac nociipkeHHs (apMakoIoridyHOi aKTHBHOCTI
HOBHX CITOJYK IIi€] TepaneBTUYHOI IPYIIN BayKIIMBO BUBYATH
IXHIH BIUTIB Ha M’ SI30BUH TOHYC.

MeTa po6otu
3’sicyBaHHS BIUTMBY HOBUX IMOXiTHUX 1,2,3-Tpia3omno-1,4-6en-
30/1ia3eMiHiB Ha M’S30BUH TOHYC TPU3YHIB y TECTi «Bep-
THKaJIBHOI CITKM» Ta KOOPJHMHALIIO PYXiB 3a JOIIOMOIOI0
POTapOI-TECTY.

Matepianu i meToaun gocnigxeHHs

OO0’ekTH OCTIIDKEHHS — 5 HOBUX moximHux 1,2,3-Tpia3o-
10-1,4-6en3omiazeniniB (mix mmdpom MA-252, MA-253,
MA-254, MA-255 ta MA-261), 10 cHHTE30BaHi i1 KepiB-
HUIITBOM 3aBifyBa4a BiJILTy OPraHigHOI Ta 0ioOpraHiuHOI

ximii IHY «HaykoBo-TexHooriunuil komrieke «[HCTHTyT
MoHokpucraniBy HAH VYkpainu» gokropa XiMiYHHX Hayk,
npodecopa B. A. Uebanosa. CuHTEe3 1 (Pi3UKO-XIMIUHI
BJIACTHBOCTI HOBUX MoXigHWX 1,2,3-Tpia3ono-1,4-6eH30mi-
a3ermiHiB onucaHo B poboti M. A. Masyp 1a iu. [14]. ®op-
Myni Oy/yTh 3aXHIIeHI naTteHTamu. [lepern 3acTocyBaHHAM
TTOX1THUX B €KCIICPHMEHTAX 71 Vivo 3IHCHIIN TPUTYPALIIIO
HOXITHMX 13 JIaKTO3010 y criBBiaHOMIeHH] 1:1000.

JocmipkeH s 30IHCHIDIH Ha OUTHX OE3IIOpOIHNX MHIIAX
macoro Tina 20—40 1, sikux yTpuMyBasu B BiBapii LleHTpas-
HOI HayKOBO-I0CIiIHOT Taboparopii HapyanpHO-HAYKOBOTO
IHCTUTYTY TpuKiIagHOil (apmanii HarionamsHOTO hapma-
LEBTHYHOIO yHIBepCUTETY. TBapHH yTpHUMYBaIH y A00pe
BEHTHJILOBAaHOMY IPUMIIIEHH]I NIPY 3BUYHOMY XapuyBaHHI,
BUTBHOMY JTOCTYTIi IO TKi Ta 3 3a0€3MIEYCHHSM BiIOBITHOTO
JUTS TPU3YHIB 12-TOAMHHOTO IUKITY.

Muirtieit paHIOMHO TOJIUTHIIN Ha TPYIIH 110 6 OCOOUH Y KOXK-
Hiif: | — KOHTpOJBHA, TRAPUHH SIKOT OTPHMYBAJTH BiATIOB THIH
00’eM TMCTUIIHLOBAHOI BOMIW; 15 MOCTiAHUX TPy, Ie MUIIIaM
BBOJIVJIM BOJHHI PO3UHH ITOX1THOTO TPia30100eH30/1ia3eriHy
B no3ax 0,50 mr/kt, 0,75 Mr/Kkr Ta 1 MI/KT; TpyTia IOpiBHSIHHS,
TBapUHU SIKOT OTPUMYBAJIH Tifa3ernam y 1031 1 Mr/Kr.

Sk npenapar nopiBHIHHS 00pajIM KIaCHYHHUI aHKCIOJITHK
psmy moximHux OeH3omiasemiHiB rimazernam (I'imazemam IC,
tabnerku 0,02, [nTepxim, Ykpaina). I1ix yac CKpUHIHTOBHX
JIOCIIIDKEHb aHKCIOMITUYHOI aKTMBHOCTI HOBUX ITOXIJIHHUX
Tpia3o00eH30/1ia3emiHiB BCTAHOBIICHO, III0 YMOBHOTEPA-
MICBTUYHA 71032 BITIOBIIA€ qiana3oHy g0 | MI/Kr BKJIFOYHO.
3Ba)karouM Ha 1e, 00paiu 103y | MI/KT JUIs Ipenapary mo-
PIBHSHHS Tinasemnamy.

[HTEepBaI MiXK BBEACHHSIM PO3UHHY, 1110 BUBYAJIH, T [10YaT-
KOM EKCIIEPUMEHTY CTaHOBHB | TOAMHY JUTS KOKHOT MHIIII.
ExcriepuMeHT 31iCHIANN, TOTPUMYIOUHCH «EBPOIEHCHKOT
KOHBEHLIT PO 3aXUCT XpeOETHUX TBApPHH, 1110 BUKOPHCTO-
BYIOTBCSI JUIsl JIOCHITHUX Ta IHIIMX HAyKOBHX Linei». Jlo-
CITIDKEHHS CXBaJIEHO KOMiciero 3 OioeTrku HarioHaabsHOTo
(hapmaneBTHuHOrO yHiBepcuTeTy (mpotokos Bix 02.10.2020
Ne 4) [15,16].

PyxoBa moBeniHKa OMOCEPEIKOBYETHCS CKIIATHOIO HEH-
POHHOO MEPEKEIO, 10 TOYMHAETHCS Y KOPI TOJIOBHOTO MO3KY
Ta 3aKIHIY€THCS B CKEJIETHUX M’s13aX. Pi3H1 HeWpOHHI IEHTPH
(acomiaTuBHA KOpa, CEHCOMOTOPHA KOpa, MiAKIPKOBI sIpa,
MO03040K a00 CTOBOYp MO3KY) MarOTh CKJIQJHY CHCTEMY IO~
CTiHHOT KOMYHIKallil, OpraHi30BYIOTh pyXH yacTHH Tina [17].
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Tabnuus 1. Bnnve HOBMX NOXiAHWX Ha M’SI30BUI TOHYC FPU3YHIB Y TECTi «BEPTUKANBHOI CITKUY

KoHTponb 15,3+0,3 0,5+0,1
MA-252 0,5 14,004 05+0,1
0,75 13,7£0,3 05+0,1
1,00 11,8 £0,5* 0,0£0,0
MA-253 0,50 145+0,6 0,0£0,0
0,75 13,305 05+0,1
1,00 11,2+0,3* 0,3+0,1
MA-254 0,50 147+0,4 0,0+£0,0
0,75 14,305 0,8+0,1
1,00 10,3 £ 0,4* 05+0,1
MA-255 0,50 14,704 12+0,2
0,75 14204 1,001
1,00 12,3+£0,6 05+0,1
MA-261 0,50 15,0+ 0,6 0,7+0,1
0,75 17,0£0,3 0,0£0,0
1,00 15,5+ 0,7 0,0£0,0
lpasenam 1,00 11,0 £0,4* 0,0+£0,0

*: BiporigHa BiAMIHHICTb LLOAO rpynu KoHTponio, p < 0,05.

J1ist BiITBOPEHHST MOJIENTi PyXOBOT MOBEAIHKH I'PH3YHIB BH-
KOPUCTOBYIOTB TECT «BEPTHKAIBHOI CITKI» Ta POTAPOI-TECT
(TecT cTepykHs, 10 o0epTaeThes) [18].

JlocmipkeH s BIUTUBY HOBHX TIOX1THUX TPia30JI00eH30/i-
a3emiHiB Ha TOHYC CKeJICTHUX M SI3iB Y TPU3YHIB 3MIHCHIIN
3a JIOTIOMOTOIO TECTY «BEPTUKAIBHOI CITKI, IO € OHUM 13
OJIL-TECTIB JUIs BUSIBIICHHS MIOPEIAKCAHTHHX BIIACTUBOCTEH
CIIOJTYK, @ TAKOXX 31aTHOCTI TBAPUHH BUTPUMYBATH CTaTUYHI
naBanTaxeHHs [ 19,20]. TecT rpyHTy€eTbCsl Ha CHOCTEPEKEHH1
3a TBapUHAMHM, SIKi TTPU TiJICaIPKyBaHHI HA METAJIEBY CITKY,
PO3MillleHy BEpPTHKAIIBHO, 31aTHI Ha Hill yrpumyBaTtucst. J{is
IIFOTO TBApUHY PO3MIIIYBaJIl HA METAIEBOMY CITYaCTOMY
ekpati po3mipom 50 cM x 20 ¢M y TOPU3OHTAILHOMY TI0JIO-
YKEHHI, ITOTIM TIEPEBOJIIIIN Yy BEPTUKAJIbHE, TPHMAIOUU eKpaH
3a kpail. PeecTpyBaiy 3araipHuii 4ac TPUMAaHHS Ha CITII Ta
KUTBKICTB JedeKartii, o € mposBOM eMOIIHHOI CKIIaI0BOT
ITOBE/IIHKOBHUX PEaKIIiil TpU3yHa.

BB cnionmyk Ha M’S30BHI TOHYC 1 KOOPAWHALIIO PyXiB
TaKO0K BUBYAJIH 32 JI0TIOMOTOIO poTapoz-Tecty. Bi 3ampormo-
HoBauuii Jlyrnxam ta Miero B 1957 porti, € JerkuM J1jist ocTa-
HOBKH ITiJ1 4aC BUBYCHHS MIOPENAKCAaHTHHUX SIKOCTEH HOBHX
CIIONTYK, 3a0e3reyye MBHUAKE Ta MPOCTE TEpIIIE OLIHIOBAHHS
TXHBOTO BIUIMBY Ha IOBEIIHKY TBapHH, HEPBOBO-M SI30BY
koopauHarito [21,22]. Yac, mpoBeaeHUA Ha IPUIIAIi, 9aCTO
BUKOPHCTOBYIOTH SIK iHZIEKC aTakcii abo cenartii [23,24]. Tpu-
JIaJT CKITQAAETHCS 3 IEPEB’ THOTO CTPIIKHS 3aBIOBXKKH 75 CM,
JiiaMeTp — 2 cM; CTepIKeHb PO3/IUICHUH Ha 6 OKPEMHX CeKIIii
TUIACTHKOBUMH JIUCKaMH, TTiIHECEHUIT Ha/| TIOBEPXHEIO CTOITY
Ha Bucoty 50 cM a1s 3aro0iraHHs 3icTprOyBaHHIO TBAPHH.
EnexTpoMOTOp, Ball SIKOTO KPINMHUTHCA OE3MOCepeHbO /10

CTPIDKHS, 320e311e4y€e HOro 00epTaHHsI 3 MOCTIHHOO IIBUJIKI-
ctio 10 00epriB Ha xBruMHY. KpuTepiii O1iHIOBaHHS BIUTHBY
JIOCITI/DKEHUX PEUOBUH HA M SI30BHI TOHYC 1 KOOPIAMHALIO
PYXiB — 9ac yTpUMYyBaHHS TBApUH Ha CTPIDKHI Ta KiUTBKICTD
MHUILIEH, 10 3a MeBHI MPOMDbKKHU vacy (10 1 xB, 2 xB, 3 XB,
4 xB) Braju 3 HpOrO [23,25].

Pesysbrar HaBeIEHO SIK CepeIHE 3HAUCHHSI Ta CTaHAapTHE
BiIXWJICHHS. Pi3HHITIO MK TpylIaMu aHaJIi3yBaJH 3a JI0I0-
Mororo KpuTepiro CTbIoeHTa (11 HOPMaJIEHOTO PO3MOALTY
nannx). CTaTUCTHYHO 3HAYYIIMMHU BBa)KaJdH 3MIiHU NPHU
p <0,05.

Pesynkratu

3a JTaHWMH, [0 HaBeICHI B mabauyi 1, IOXiTHI B 703aX
0,50 mr/xr i 0,75 MI/KT HE MaJId CYTTEBOTO BILIMBY Ha CKe-
JIETHI M’SI3U MUIIEH, OCKUIBKH HE BHSBHIIA TOCTOBIPHUX
BIIMIHHOCTEH 3a MOKa3HUKAMH I[X CKCIICPUMEHTAIBHUX
IpyHl HOPIBHSHO 3 TPYINOIO0 KOHTPOJO. BTim, BusBHIN
TEHJICHIIIFO J0 MTPOSBY MiOpEeaKCAHTHIX BIACTHBOCTEH 31
30UTBIIICHHSAM J103H, BBEJICHOI TBapuHaM. [licis BBeneHHS
noxiHux MA-252, MA-253 i MA-254 y no3i 1 mr/kr
BU3HAUMIIM 3MEHIICHHS 4Yacy rnepeOyBaHHS TBapUHU Ha
BepTUKaNbHIN citui Ha 23 %, 27 % i 33 % BianoBigHO
MTOPIBHSHO 3 Tpy1oro KoHTpodo (p < 0,05). Lle cnocrepe-
JKCHHSI MOXKE CBiUUTH PO HAIBHICTH M’ SIKOTO BILIHBY Ha
TOHYC CKEJICTHHUX M’ 513iB y rpu3yHiB. ['i1a3emam (Bimommii
AHKCIOJITHK) Y LIbOMY AOCJI/DKCHHI BHSIBUB MiOpeak-
CaHTHUI e(eKT y TpU3yHIB — TPHUBAJICTh yTPUMYBaHHS
cranoBmia 11 cexynn. Lle Ha 28 % MeHIe 3a TPUBATICTh
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Tabnuus 2. Bninus HOBKX MOXIAHWX HA KOOPAUHALLiIO PyXiB i M'SI30BUIA TOHYC TBAPWH Y POTapOoa-TECT

[pyna TBapuH [oa3a, mr/kr 3aranb|_-|a
TpUBanicTb
KoHTporb - 1443 £ 5,6 0/0% 1/16,7 % 5/83,5% 6/100 %
MA-252 0,50 145,7+£3,2 0/0% 21334 % 5/83,5% 6/100 %
0,75 147,5+4,9 0/0% 2/334% 5/83,5% 6/100 %
1,00 159,5+5,7 0/0% 1/16,7 % 4/66,8 % 6/100 %
MA-253 0,50 166,8 +4,9 0/0% 0/0% 3/50,1 % 6/100 %
0,75 181,7+4,4 0/0% 2/334 % 2/33,4% 6/100 %
1,00 187,8 + 3,9* 0/0% 0/0% 2/33,4% 6/100 %
MA-254 0,50 148,5+ 3,9 0/0% 0/0% 5/83,5% 6/100 %
0,75 169,5+5,1 0/0% 0/0% 4/66,8 % 6/100 %
1,00 169,8 + 3,2 0/0% 0/0% 4/66,8 % 6/100 %
MA-255 0,50 161,7+4,8 0/0% 0/0% 4/66,8 % 6/100 %
0,75 163,7 £3,8 0/0% 0/0% 4/66,8 % 6/100 %
1,00 169,5+3,7 0/0% 0/0% 3/50,1 % 6/100 %
MA-261 0,50 1472142 0/0% 1/16,7 % 5/83,5 % 6/100 %
0,75 141,3+5,1 0/0% 21334 % 5/83,5% 6/100 %
1,00 147,8+52 0/0% 1/16,7 % 5/83,5% 6/100 %
lpasenam 1,00 148,3+4,9 0/0% 1/16,7 % 5/83,5% 6/100 %

*: BiporigHa BiAMIHHICTb LLOAO rpynu KoHTponto, p < 0,05.

YTPUMYBAHHS TBapHH i3 TpyIu KoHTpo:ro (p < 0,05). 3mi-
HU eMOLIITHOT0 KOMIIOHEHTA, 1110 BU3HAYAIOTh 32 KiJIbKICTIO
00JTIOCIB, HE CIIOCTEPITaly B KO/HIH 13 TPYII O CITIPKCHHS
o0 KoHTpodro (p > 0,05).

3riJIHO 3 pe3ynbTaTaMy TECTy CTPIIKHSA, [0 00EPTAETHCS
(mabn. 2), nopyieHs KOOpAWHALIT PyXiB i M’S30BOTO TOHYCY
HE BUSBIJIN B yCIX TPyMax JOCIiKeHHs. Tak, TRApUHH, 10
OTPUMYBAJIM TOXiZHI Tpia307100eH30/ia3emiHy, TPIMAIHCS
Ha poTapoIi Ha PiBHI 3 MHUIIIAMH TPYIH KOHTPOJIO. 3arajbHa
TPUBAJIICTh YTPUMYBaHHs TBapPUH Ha NPHJIA/li IPH BBEACHHI
moxigHoro MA-253 y 1o3i 1 mr/kr 3pocia xHa 30 % 11010 mo-
Ka3HHMKa OCOOWH KOHTPOJIBHOI TPYITH; i 3MiHH CTaTUCTUYHO
3Hadym (p < 0,05). 3aranbHa TPUBANICTh YTPUMYBaHHS Ha
TIpWJIaJIi TBApWH, 10 OTPUMYBAJIHM Tijasenam, — Ha piBHI 3
TaKUM Y KOHTPOJIbHUX TBapHH.

Cyzstum 3 po3IoAiiTy TBapHH, SIKI BIIAIM 3 PUIIaTy, IPHU-
3yHH, 110 OTPUMYBAJIF BOAHHUN PO34MH MOXitHOTO MA-253
y 1031 1 MIV/KT, JOBIIIe YTPUMYBAIIUCh HA POTapoi (CTAaHOM
Ha 3 XB, KOJU 3 MICTBOX JOCTITHUX TBAPHUH TIIBKU JIBOE
HE BTPUMAINCE). TBapHHMN JKOAHOI 3 TPy HE BTPUMAIHCH
JIOBIIIE HIX 4 XB.

OO6roBopeHHs

He3Baxatoun Ha BUCOKY €()EKTHBHICTh 3aCTOCYBAaHHS
mpernapariB Ha OCHOBI OCH30/Iia3eIiHIB Ta TXHIX MOXIAHUX,
Ba)KJIMBO MPOJIOBKYBATH MOIITYK HOBUX aKTUBHUX (papmarie-
BTHYHUX IHTPEII€HTIB 3 HU3HKOI TOKCHYHICTIO 1 MiIHIMyMOM
MMOOIYHUX PEaKIIii.

Binb1icTs npenapariB XapakTepHu3y0ThCsl MiOpeJIaKCaHT-
HOIO JIi€10, 110 YacTo OB s13aH0 3 ceaTuBHUM eexrom. Ha
(hoHI1 3HIKCHHS PYXOBOT aKTHBHOCTI Ta ITPOSIBIB IO CITiTHUIIb-
KOI MISTTBHOCTI MOYKHA OIUHWTH TXHiM BIUIMB Ha M’ SI30BHI
TOHYC 1 KOOpIMHAIIIFO pyXiB rpu3yHiB. Lleii eekT BuKopucTo-
BYIOTb y MEJTUIIMHI JUTsl 31IFICHEHHSI MPOLIelypHOI ceaaltii ta
anecresil. HalinonyssipHiiia koMOiHaIist OCH30/1ia3€eIiHIB Ta
OITIOTIB y NpOLEAYPHIiii cenarii — Mijazonam i3 peHTaHIIoM.

3niliCHUIIN MeTaaHalli3, OopiBHsIM Oe3neKky i edexTus-
HICTh KeTaMiHy Ta KoMOiHaIii Mima3onam + ¢pernrtanin [23].
BusBuim, mo keramia 3a0e3nedye dy0By aHANTe3il0 Ta
aMHe3i10, 30epiraloun M’ sI30BUI TOHYC TUXaTbHAX IUIIXIB,
peduiekcy IMXaNbHUX LUISIXIB 1 CIIOHTAHHE JAMXaHHS, aje
10T0 BBEJICHHS MOXKE BUKJIMKATH MOOIYHI peakiii (MapeHHsl,
30y/KEHHS 1 arpecuBHICTb). BTiM, i ehextn MoxkHa HiBe-
JIFOBATH IIIITXOM IPEBEHTUBHOTO BBEACHHS OCH30/1ia3€eIiHIB.
BusHaummm, mo came KoMOiHaIlis MiTa3oaaMy i (peHTaHITy
CIIPUYHMHIIIA MEHIITYy TOKCHYHICTD BHACIIJOK 3aCTOCYBAaHHS,
ii yacrile OOMPaIOTh y KIIHIYHIN MPAKTHII.

MiopenakcaHTHUH e(ekT OeH3o/ia3eniHiB Moxke OyTH
KJIIHIYHO KOPUCHUM. 3HUKEHHSI M’ I30BOT'0 TOHYCY MOYKJIMBE
0e3 MOMITHOI BTpaTé KOOPIUHAIIIT. 3MIHCHUIN TOCIiKCH-
HS, JIc IOPIBHSUIH JTiF0 HITpa3enaMy Ta TIOKOJKO3UAY B 031
2—4 mr/xr. BcTaHOBIIIN 10303aJI€KHY [IEHTPaJIbHY Mioperak-
CaHTHY [if0 000X crionyk. Lle MOKHA 3aCTOCYBATH ITif| Yac
JIKyBaHHsI CHHJIPOMY BEPXHIX PyXOBUX HEHPOHIB, M’5130BOTO
6ouro 200 cra3miB BiJ nepudepuuHUX 3aXBOPIOBaHb OTIOP-
HO-PyXO0Boro anapary [13].
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Hageneni npukiaay miITBEpKYIOTE TOUUTBHICT KITiHIY-
HOTO 3aCTOCYBaHHS OCH30/Iia3€ITiHiB K MiOpEITaKCaHTIB, aje
He BCi TIOXi/IHI 11 MaroTh. Pe3ynmbraTu Hamoro J0CipKeHHS
TIOKa3aJId, 10 HOBI Tpia3onoben3omiaseninm B 103i 0,50 Mr/kr
10,75 MI/KT HEe MAFOTB 3HAYYIIIOTO BILTUBY HA M’ SI30BUH TOHYC
1 KOOp/IMHAIIIIO PYXiB TPU3YHIB Y TECTAaX BEPTUKAIBHOI CITKH
Ta CTPIKHS, 1110 00epTaeThes. [loka3HUKH, 110 OLIHIOBAIIH, Y
rpyrax J0Ciiay He BIAPI3HSUIICS BiJ] TapaMeTpiB KOHTPOIIIO.
Bunsitkamu € moxinai MA-252, MA-253 i MA-254 y nosi
1 MI/KT, 110 CKOPOTHITH 3aralibHy TPUBAIICTh YTPUMYBaHHS
TBapHHU B TECTI «BEPTUKAJIBHOI CITKW». [e criocTepexeHHs
MOXKHA OIIIHUTH SIK M’SIKMH, JIETKMH e(peKT Ha3BaHUX MO-
XIIHKUX y 1031 1 MI/KT Ha TOHYC CKEJIETHHUX M si3iB. Y TecTi
CTEPIKHS, 1110 00EPTAETHCS, TIOX1IHE TPIa30I00eH30 /1ia3eTiHy
MA-253 y n03i 1 MI/KT POJIOHTYBAJIO Yac yTPUMYBaHHSI
TBapHMHY Ha npuaji. Lle cBiguuTh Mpo BIUIMB CIIOIYK HA HE
CIOHTAHHY, a BUMYIIICHY PYXOBY AisUTbHICTE. TBapHHU TIi€l
JOCITITHOT TPYIIH TIOKa3aJTi 0TIy (hi3MIHY BUTPUBAIICTS.

Otxe, pe3ynbTar, 10 OAEPXKaIn, MOKYTh CBITUUTH PO
BIICYTHICTB BIUIMBY Ha TIepenady 30y KeHHs uepe3 HepBO-
BO-MsI30BHH CHHAIIC 200 Ha IIEHTPaJIbHI HEPBOBI yTBOPEHHS
IIpU BBEZIEHHI MOXimHKX y no3ax 0,50 mr/kr i 0,75 mr/xr,
MOXXJIMBY peajli3alilo MiOpeIaKCaHTHHX BJIACTUBOCTEH y
BUIIIH 1031 BHacHinok B3aemomii 3 TAMK-A penenrropom
(XapakTepHO /IS CIOJIYK 3 aHKCIOMITHYHUMHU Ta MiopeliaK-
CaHTHUMH e()eKTaMH ), @ TAKOXK 3pOCTaHH (Pi3UYHOT BUTPHU-
BAJIOCT] B CTPECOBHX YMOBAX.

BucHoBKu

1. Jocnigunu BIUTMB HOBUX moxigHux 1,2,3-Tpia3o-
110-1,4-0eH30/11a3€eMiHIB Ha M’SI30BUI TOHYC 1 KOOPHHALIIO
PYXiB Ipu3yHIB (MHIIIEH) y TECTI «BEPTHKAIBHOI CITKI) Ta
poTapoa-Tecti. BCTaHOBMIIM TEHICHIIIO 0 MPOSBY Miope-
JIAKCAHTHOTO €(PEeKTy B TECTi «BEPTHKAIBHOI CiTkm». [lo-
Ka3HUK 3araJIbHOI TPHBAJIOCTI yTPHMYBaHHS Ha YCTAHOBKAX
3iCTaBHUH, BIpOTiHO HE BiIPI3HABCS B TPYyIIaX KOHTPOIIO Ta
nocminy B go3ax 0,50 mr/kr ta 0,75 mr/kr. [oxigai MA-252,
MA-253 i MA-254 B 1031 1 MI/KT 32 IIMM KpUTEPi€EM ITOKa-
3aJIF 3MEHILICHHSI, 11O CBiJYUTbH PO M’ SIKKi{ BIUTHB Ha TOHYC
M’SI31B TPHU3YHIB.

2. Iliggac TecTy cTepHsl, 110 00ePTAETHCS, BCTAHOBJICHO
30UIbIIICHHS Yacy YTPUMYBAHHS Ha ITPUJIaJIi TBAPHH, 11O OT-
puMyBaiu roxijine MA-253 y no3i 1 mr/kr. e oriHroemo stk
3pocTaHHs (PI3MYHOT BUTPUBAIOCTI TPU3YHIB 1 BIJICYTHICTb
HETraTUBHOT'O BIUTUBY Ha KOOPIUHALIIIO PYXIB.

3. Y pe3ynbrari AOCIIHKCHHS HE BHSBUIIM HEraTHBHUIM
BIUTHB NOXiqHuUX 1,2,3-Tpia3os0-1,4-0eH30/11a3¢e1iHiB Ha KOOP-
JIMHAIII0 PYXiB, BCTAHOBHIIU JIETKHI MiOpeIakcaHTHUH e(heKT
y IesIKHX 13 HuX. Lle 00rpyHTOBYE TOIUIbHICTH HACTYITHHX JI0-
CITI/PKEHb IXHBOTO BIUTMBY Ha CIIOHTaHHY PYXOBY aKTHBHICTB,
a TaKO)K BU3HAYECHHS PEKUMY JI03yBaHHS 31 BCTAHOBJICHHAM
e(eKTHBHOI JIO3H Ta 11 aIanTaIli€lo I OPraHi3My JTIOIHHN.

IepcnexTnBU MoAAIBLIMIMX JOCHiAKeHb. Pe3ynbTraT 1n0-
CIIJDKSHHS € MIATPYHTSIM [UTS PO3POOIICHHS TperapariB Ha
OCHOBI HOBUX TIOXiTHUX 1,2,3-Tpia3oiy-1,4-0eH30/1a3emiHIB
JUTSL JIIKYBaHHSI TPHBOXKHUX PO3JIaJiiB Oe3 BIUIMBY Ha KOOp-
JIHAIIO PYXIiB.
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In silico ouiHloBaHHA (hapMakoaMHaMiYHOI CKNaaoBol B3aEMoail
S-ankinnoxigHux 5-metun-4-(n-ronin)-1,2,4-tpiason-3-tiony
3 JesKUMM 6ionoriYyHMMM MilleHAMMU

O. I. MaHacerko@P, B. M. OguHuoea®8P A, C. Mouyna*EF

3anopisbkuin AepxaBHUI Meayko-hapMaLeBTU4HUI yHIBEpCUTET, YkpaiHa

A — KOHUenNUiA Ta Au3aiH gocnimkenns; B — 36ip aanux; C — aHanis Ta inTepnpeTauis gawnx; D — HanncanHs cTarTi; E — peparyBarHs cTarTi;
F — octaTtouHe 3aTBepaxXeHHs cTaTTi

MoxigHi 1,2,4-Tpia3ony BigkpUBaKOTb LUMPOKI MOXMMBOCTI NS Cy4aCHUX i MPOrpeCMBHMX HAyKOBLIB AN po3pobneHHs iHHOBaLiiHMX ni-
Kapcbkux 3acobis. Lli cnonyku BigoMi CBOEIO BapiaTUBHICTIO Ta CTPYKTYPHOIO THYYKICTHO, i Lie A€ 3MOry HayKOBLISIM eKCIEPUMEHTYBaTy
Ta CTBOPHOBATW HOBI MOJIEKYNM 3 YHiKaNlbHAMU BNAacTUBOCTAMU. BukopuctanHs noxigHux 1,2,4-Tpiaony nig vac CTBOPEHHS NikapCbKUxX
3aco6iB I'PYHTYETLCS Ha iXHiN 30aTHOCTI B3aeMogiATh 3 6ionoriyHnMm ccteMamm Ta MonekynsipHumMm MileHsimu. Lii cnonyku moxyTb OyTi
HaLineHi Ha peryntoBaHHs (isionoriyHMX NPoLEeciB, 3MEHLLEHHS MPOSIBIB MATONOMYHMX CTaHiB abo NOCUNEHHs HeobXxiaHMX BionoriyHmnx
peakuin. CnpsimoBaHa mogudikauis CTpykTypu noxigHux 1,2,4-Tpiazony Aae 3mory ctBoptoBatyt 6ionoriyHo akTMBHI CMOMyky 3 noninwe-
HUMW BNaCTUBOCTSIMM.

Meta po6oTu — in silico BocnipkeHHs 11 OLiHIOBaHHS MOXITMBOI B3aeMOZIi BipTyanbHoOro psagy S-ankinnoxigHwx 5-metun-4-(n-tonin)-1,2,4-
Tpiason-3-Tiony 3 AeAKUMU HhEPMEHTHUMI CUCTEMAMU.

MaTepianu Ta metoau. Bukopuctann komm'toTepHU METOA (MONEKyNSAPHUA JOKIHT) NMPOrHO3yBaHHA 1 OLHIOBAHHA B3aeMOopil Mix
MOeKymnot-niraHaoM i LinboBoo BinkoBo CTpyKTypoto. [MiarotoBky niraHaiB BUKoHanM 3a gonomoroto nporpam MarvinSketch 6.3.0,
Hyper Chem 8 Ta AutoDockTools-1.5.6. MNigrotoBka hepmeHTy nepepbadana 3actocyBaHHs nporpamHux nakeTis Discovery Studio 4.0
Ta AutoDockTools-1.5.6. BesnocepegHbo MonekynspHUiA JOKIHT 34iNCHXNM 3a AONOMOroLo nporpamu Vina.

Pesyniratn. CKOHCTPYIMOBAHO BipTYyarnbHUi psa S-ankinnoxigHux 5-metun-4-(n-tonin)-1,2,4-tpiazon-3-Tiony 3 NOTEHLiHOI MOXMUBICTIO
CTBOPEHHS BionoriyHo akTMBHOI cybeTaHLii. 3a 4OMOMOro NporpamMHoro iHCTpyMeHTy Vina BU3Ha4eHo npupozay Ta KinbKiCTb aMiHOKUCTOT-
HUX 3aMULLKIB aKTUBHWX LIEHTPIB MOAENbHNX (DEPMEHTIB, 3 SKMMMW KOOPAMHYKOTLCS Ta 3B'A3YI0THCS 3anpOoNOHOBaHi NiraHau. Y pesynbrari
[OKIHTOBMX [OCHiAXeHb BU3HAYMNM MPOrHo30BaHUM adiHiTeT A0 naHoctepon-14a-gemeTunasu. [Jewo nocTynaeTbCs 3a SKiCHUMW Ta
KiNbKICHUMMW NOKa3HWKaMy MOXIIMBUIA BMIIMB Ha PELIENTOPHY TUPO3WHKIHA3y aHanmacT14Hoi niMomu.

BucHoBku. BukopncTOBYIOYM METOA MOMEKYNSPHOTO AOKIHTY, BCTAHOBUMW: S-ankinnoxigHi 5-meTtun-4-(n-tonin)-1,2,4-tpiason-3-tiony
MaloTb [OCUTb 3HA4YHUI MOTeHLian O BUSIBMEHHS NPOTUrPUOKOBOI akTUBHOCTI. Lie 06rpyHTOBYE AOUIMBHICTE HACTYMHOMO CUHTE3Y LIMX
cronyk i nornubneHoro JocnimkeHHst YHriCTaTUYHUX i OYHMiLMAHUX BNacTMBOCTEN. Pe3dynbtaTi JOKIHTY 0 KiHa3W aHannacTu4Hol niv-
¢homm cBigyaThb NPO HE3HAYHI NEPCNEKTNBY y CTBOPEHHI MPOTUPAKOBUX areHTiB.

Kntouogi cnoga: 1,2,4-Tpiason, Au3aiH, MONeKynsapHe MOLENoBaHHS.
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In silico evaluation of the pharmacodynamic component of the interaction
of S-alkyl derivatives of 5-methyl-4-(p-tolyl)-1,2,4-triazole-3-thiol with some biological targets

O. I. Panasenko, V. M. Odyntsova, A. S. Hotsulia

Derivatives of 1,2,4-triazole open wide opportunities for modern and progressive scientists in the development of innovative medicines.
These compounds are known for their variability and structural flexibility, which allows scientists to experiment and create new molecules
with unique properties. The use of 1,2,4-triazole derivatives in the creation of drugs is based on their ability to interact with biological systems
and molecular targets. These compounds can be aimed at regulating physiological processes, reducing manifestations of pathological
conditions or enhancing necessary biological reactions. Directed modification of the structure of 1,2,4-triazole derivatives allows to create
biologically active compounds with improved properties.

The aim of the work was to study in silico and to evaluate the possible interaction of a virtual series of S-alkyl derivatives of 5-methyl-4-
(p-tolyl)-1,2,4-triazole-3-thiol with some enzyme systems.
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Materials and methods. A computer method (molecular docking) for predicting and evaluating the interaction between a ligand molecule
and a target protein structure. Ligand preparation was performed using MarvinSketch 6.3.0, Hyper Chem 8, and AutoDockTools-1.5.6
programs.

Enzyme preparation involved the use of Discovery Studio 4.0 and AutoDockTools-1.5.6 software packages. Direct molecular docking was
performed using the Vina program.

Results. Avirtual series of S-alkyl derivatives of 5-methyl-4-(p-tolyl)-1,2,4-triazole-3-thiol with the potential possibility of creating a biologi-
cally active substance has been constructed. Using the Vina software tool, the nature and number of amino acid residues of the active
centers of model enzymes, with which the proposed ligands coordinate and bind, were determined. According to the results of docking
studies, the predicted affinity for lanosterol-14a-demethylase was determined. The effect on the receptor tyrosine kinase of anaplastic
lymphoma is somewhat inferior in terms of qualitative and quantitative indicators.

Conclusions. Using the method of molecular docking, it was established that S-alkyl derivatives of 5-methyl-4-(p-tolyl)-1,2,4-triazole-3-
thiol have a fairly significant potential for the manifestation of antifungal activity, which justifies the further synthesis of these compounds
and more in-depth study of fungistatic and fungicidal properties. Docking results for anaplastic lymphoma kinase show little promise in

the development of anticancer agents.

Key words: 1,2,4-triazole, design, molecular models.
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Po3BUTOK XiMii FeTepOIMKIIIYHIX CHIOMYK, 30KpeMa ITOXiTHIX
1,2,4-Tpia3oiy, IpOTATOM OCTaHHIX JIECATHPIY CTaB OCOOIMBO
iHTeHCHBHUM [ 1—14]. Lle mosICHIOEThCS IXHBOIO BUCOKOIO Ta
CTeIU(ITHOIO PEaKIiHOIO 3AATHICTIO, PO3MAITTAM MOKIIH-
BOCTEH III0JJ0 CHHTETHYHHX IIEPETBOPEHB, & TAKOXK [IIUPOKUM
CTEKTPOM I[IHHUX IS TIPAKTHKHU BIacTHBOCTEH [ 1—-14].

BHecok 1i€l reTeponKIivHOT CHCTEMHU Y CTBOPSHHS e(ek-
THUBHHX JIIKAPCHKUX 3aC00iB CKIaHO TepeotinuTa [5—10].
[upoxo BigoMi Taki JiKapCchKi MpenapaTH, K (IyKOHA30JI,
BOPHMKOHA30J (IPOTUTPUOKOBA aKTHBHICTH), JIETPO30,
aHacTpaszoJs (IpOTHUpPAKOBa Jist), TpiazojaM, ajlpa3oiaM
(TpaHKBiITI3aTOpPH), TIOTPia30diH (Kapaio- Ta renaronpo-
TEKTOPHUH epeKTH) TOIIO.

[InsxoM BBefEHHS Pi3HUX (DYHKIIOHAJIBHUX I'PYI MOXK-
Ha J0BOJI Jierko moaudikyBaru cucremy 1,2,4-tpia3omy.
Ie macth 3MOry poO3pOONIATH HOBI MOXIiHI 3 MOKPAIICHO
AKTUBHICTIO, CEJIEKTUBHICTIO Ta (papMaKOKiHETHYHUMHU
BiactuBocTsimu [11,12,13,14].

3narHicTh cTpykTypH 1,2,4-Tpiazoiy 10 3MiH Ta HOro
3B’SI30K 3 IHIIMMH (PparMeHTaMH MOJISKYJIH BIIIKPUBAE K-
POKI MOXJTBOCTI JUTsl PO3POOJICHHST HOBUX Ta €(heKTUBHUX
JIKApChKHUX 3aCO0IB.

Bzaemonito mMixk 610JI0TIYHO aKTUBHHUMH PEYOBHHAMHU Ta
CHCTEMaMH OpraHi3My MO)KHA OIMCAaTH JJBOMA aCIEeKTaMH:
(hapMaKkoAMHAMIKOIO, III0 BKa3y€ Ha BIUTUB CIIOIYKH Ha 0io-
cucTeMy, Ta (apMaKOKiHETHKOIO, SIKa CBITYUTH PO BILIHB
GiocmcTeMu Ha crIoyKy [15].

DapMakoIMHAMIYHAN KOMIIOHEHT B3a€MOil TONATAaE B
TOMY, LIO JIiraHJ, KU BIUIMBA€ HA KOHKPETHY MIILCHB,
MOKE€ BUKITUKATH (hapMaKOJIOTI9HY 200 TOKCHYHY BiITOBIIb.
3 iHmoro 60Ky, (hapMaKOKIHETHIHHN KOMIIOHCHT OITHCYE
B3A€EMOJIII0 010CUCTEMH 3 KCEHOO10THKOM, BKIIFOYAOUH HOTO
MTOTJTMHAHHS, PO3MOILT, MeTa00Ii3M 1 BuaiIeHHS [15].

MeTta po6otu

In silico nocuipKeHHs W OLIHIOBAHHSA MOKJIMBOI B3a€MO-
Jii BIpTyalmbHOTO Py S-alKUINOXiTHUX S-MeTHi-4-(n-
tonin)-1,2,4-Tpiazon-3-Tiony 3 neskuMU (HEepMEHTHUMHU
CHCTEMaMH.

Marepianu i MeTogu gocnimkeHHs

s nokinr-ananizy 3D Mopeneit tirasiB i perenTopiB Bu-
KopucTany nporpamuuii naker AutoDockTools [16,17,18].
JaHi mpo CTpyKTypy MOIETFHIX (PePMEHTIB OTPUMAITH 3 631
nmaaux Protein Data Bank (PDB) [18].

PauionanbHU MiAXiM JO CUHTE3y 010J0TiYHO aKTHBHUX
CIIONTYK IIepei0ayae BUKOPUCTAHHS KOMIT FOTEPHUX METOIIB i
TEXHOJIOT1H JJIs TIPOTHO3YBaHHS, ONTHUMI3allii BTaCTUBOCTEH
CTIONYK TIepest (hi3MIHUM CHHTE30M 1 TECTYyBaHHSM Yy J1a0o-
paropuux ymoBax. OuH i3 TAKKX METOJIiB — MOJICKYJISIPHHIA
JIOKIHT, IO BiJirpae BAYKIUBY POJIb Y PAIliOHATEHOMY ITPOEK-
TyBaHHI HOBHX OiOJIOTIYHO aKTUBHHX CITOTYK.

MorekynsipHHI TOKIHT — KOMIT FOTEPHUI METOJI, 10 MO-
JICITIOE Ta MPOTHO3YE B3aEMOIIF0 MK MOJICKYJIOKO-JIITaHIOM
(TTOTEHIIHO AaKTUBHOIO CIIOTYKOIO ) Ta MOJICKYJIOIO-MIIIICHHIO
(6iomorekyoro, HarpuKiIam, (hepMEHTOM a00 PEIIEITOPOM).
Leii MeTox 1a€ 3MOTY BU3HAUUTH, SIKI MOJICKYJISIPHI 3MIHU
MOXXYTb MOJNIMIIATH B3aEMOII0 MIXK JIIFaHAOM 1 MillIEHHIO.
e Moxe cTaTH MiATPYHTSM TS pallioOHaIBHOTO IPOEKTYBaH-
HSl HOBHX CIIOJTYK i3 BUIIIOIO aKTUBHICTIO Ta BUOIPKOBICTIO.

MeTozoorist Iporiecy MOJIEKYJISIPHOTO JIOKIHTY repenoa-
yajia TPY MOCIIIOBHUX OJIOKH:

1) migroToBKa JiraHmy:

—1100y10Ba CTpyKTYpHHX (opmyi cnonyk (MarvinSketch
6.3.0) 1 30epexeHnHst iX y ¢popmari *.mol;

—rereparis 3D-crpykrypu crionyk (HyperChem 8) 3 Buko-
PHCTaHHSIM METO/TY MOJICKYJISIpHOT MexaHiku MM+, HariBeM-
TPUYHOTO KBaHTOBO-MeXaHiuHoro metoy PM3 ta anroputmy
Polak-Ribiere; monekymu 30eperxeni y ¢popmari *.pdb;

— xoHBepTyBaHHA pdb-daitniB y ¢popmar *.pdbqt (Auto-
DockTools-1.5.6).

2) miAroToBKa ()ePMEHTIB:

— BHIAJICHHS MOJICKYJT BOJIW Ta JiiraHy 3 (haitmy (Discovery
Studio 4.0); pepment 36epesxennit y popmari *.pdb;

—Bukopucrants AutoDockTools-1.5.6 nyist koHBepTYBaHHS
pdb-gaitny dpepmenty B popmar *.pdbqt.

3) MOJIEKYISIPHUIN TOKIHT:

— IIPOBENIEHHS TOKIHTY («Vinay);

— Bisyauizauis ogepskanux qanux (Discovery Studio 4.0).
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N—N
/4 »\ CnH2n+1
/
H,C N s

CH

n=0(1),1(2),2(3),3(4),4(5),5(6),6(7),7(8),8(9),9(10), 10 (11)

Puc. 1. 3aranbHa cTpykTypa in silico cnonyk, Lo AocnimKyBan.

Interactions

[ conventional Hydrogen Bond

g B pication

1 I FipiT-shaped
0 Akyl
0 piakyl

Puc. 2. Cxema 2D-Bisyani3aLlii 38’33yBaHHs akTWBHOIO LIEHTPY Ta niraHAay (3) B komnnekci 3 naHoctepon-14a-gemeTnnasoto.

HazeryaiiHo mmpoki MOYKIIMBOCTI XiMiYHOT TpaHCchopMa-
il Ta BUCOKA BipOTiAHICTH BHABICHHS O10JIOTIYHOT aKTHB-
HOCTI pobuTh oXinHi 1,2,4-Tpia3oimy 10CHTh TPHBAOITUBAMHI
JUTSL HayKOBOiI poOoTH. PeTenpHuit aHaui3 paxoBoi HAyKOBOI
JTepaTypu JaB 3MOTY BH3HAYUTHUCS 3 IITEOBOIO TPYIIOIO
pedoBuH mns in silico mocmimkens. Bubip 3ynmuHuBCS Ha
4-(4-metunenin)-5-merun-1,2,4-tpiazon-3-tioni Ta Horo
S-anxinmoximnaux (puc. I).

Sk MomenbHI (pepMEHTHI CHCTEMH O0pad JTaHOCTEPOIT
14a-gemeTnnasy, 3 MPUTHIYEHHSIM aKTUBHOCTI SKOi TIOB’S-
3yIOTh (DYHTIIWIHI BIACTUBOCTI. Takok BUPIMIAIN OIiHH-
TH MOXIIVBHI BIUIMB CHHTE30BaHUX PEUOBHH Ha KiHa3zy
aHarIacTUYHOI JiMdomu. Bubip eH3uMiB OB’ sI3aHUHA 31
CTPYKTYpPOIO TPia30JIOBMICHUX JIKapChKUX 3ac00iB, II0
XapaKTePH3YIOThCS MMPOTUTPHOKOBOIO Ta MPOTHPAKOBOIO
AKTHUBHICTIO BIAITOBIIHO.

Pe3ynkratn

VY pesynbrari OLIHIOBAaHHS AOKIHT-aHATI3y IIOA0 JaHO-
crepon-l4o-nemeTunasu S-metun-3-(etunrio)-4-(na-
pa-toinin)-1,2,4-tpiaszony (3) BU3HAYMIN B3a€MOIIl 3
aMIHOKHCIIOTHUMH 3aJIUIIIKAMU:

1) amania ALA A: 276 (ankiibHa B3a€MOJIisI 3 METHIIBHUM
3aMICHUKOM TPH TPia30J0BOMY (praMeHTi Ta T-ajKiUIbHI
B3a€EMOJIIT 3 HA3BaHUM TETEPOLIMKIIOM);

2) aprimia ARG A: 96 (MbKMONEKypHU BOZHEBHH Xi-
MIYHUIT 3B°5130K 3 aroMoM HiTporeHy Tpia3oi0BOro IuKIy);

3) ricruaun HIS A: 259 (n-ankinbHi B3a€MOJIIi 3 METHITb-
HOIO IPYIIOIO 1apa-TONIIBHOTO 3aMICHUKA);

4) netimma LEU A: 100 (m-anxineHi B3aeMogii 3 pparmen-
ToM Tpiazoiy), LEU A: 321 (ankinbHa B3aeMoist 3 TIOETHIIO-
BUM 3aMICHHKOM Ta TT-aJIKIJIbHI B3aEMOJIIT 3 1apa-TONIIBHUM
3amicaukoM), LEU A: 324 (ankibHa B3a€MOJTIS 3 TIOSTHIIO-
BHM 3aMIiCHHKOM);

2) merionin MET A: 79 (m-ankinbHi B3aemoxii 3 apoma-
TUYHUM KiJTBLEM 1apa-TONITEHOTO 3aMiCHUKA);

3) deninanania PHE A: 83 (m-ankinpHi B3aeMomii 3
¢dparmentom tpiazony), PHE A: 255 (n-n B3aemonii 3 apoma-
TUYHUM KiJIBIIEM 1apa-TONMTBHOTO 3aMiCHUKA Ta M-aJIKiIbHI
B3a€MO[IIT 3 METHIIBHOIO TPYTIOIO Tpiazony) (puc. 2).

3a TaHMMU CKPHHIHTY CIIONYK 5 1 6 BCTAHOBMJIM TakKi
B3a€EMOJIIT 3 3aJIMIIIKAMH aMiHOKHCIIOT: 3 aprininoM ARG A:
96 (m-xaTioHHa B3a€EMOIIsS 3 TPia30JOBUM (pparMeHTOM); 3
neritmaoM LEU A: 321 (n-6 B3aemoist 3 4-MeTHII(EeHIIbHIM
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0 O o

MET

A79 -
Interactions Interactions
Il ricaton I Ayl Bl Fication I Ayl
B Fisigma 1 piaky Bl Fisigma 3 piakyl
I FipiT-shaped B FipiT-shaped

Puc. 3. Cxema 2D-Bisyani3aLlii 38’s3yBaHHsl akTWBHOrO LIEHTpY Ta niraHay (5, 6) B komnnekci 3 naHocTepor-14a-aeMeTunasoto.

LEU
A:315

X5
CYS .
A:394
Interactions Interactions
Bl Fisigma 3 piaky 7 Bl Fisigma 3 Ayl 8
0 Ayl I FipiT-shaped 3 piaky

Puc. 4. Cxema 2D-Bisyani3aulii 38’33yBaHHs akTUBHOTO LIEHTpPY Ta niraHay (7, 8) B komnnekci 3 naHocTepon-14a-AeMeTnnasoto.

ALA
A:256 A'%é(i

45 ASHL Y8

( 13 LEU 3

A2l = 9 Ais24 A:394 10
Interactions Interactions

Bl risigma 0 piaky [EE Pi-Donor Hydrogen Bond 0 piakyl

0 Akyl O Ayl

Puc. 5. Cxema 2D-Bisyani3aulii 38'a3yBaHHs akTyBHOrO LieHTPY Ta niraHgy (9, 10) B komnnekci 3 naHoctepon-14a-gemeTunasoto.
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Tabnuuga 1. 3HaveHHs eHeprii MbXMONeKynsapHUX B3aEMOZiN SOCMIMKyBaHKX Cronyk 3 naHocteporn-14a-gemetunasoto (3LD6)

-5,7 -8,3 -9,3 -9,8
2 -7,5 4 -8,4 7 -9,5 10 -10,1
KeTokoHason -10,1 5 -8,8 8 -9,9 1 -9,1
E .. MiHiMaribHa eHeprist KOMMIIEKCOYTBOPEHHS], Kkas/Morb.
ALA
A:256
VAL
A:395
Interactions
- Pi-Sigma
I FipiT-shaped
O Akyl
/

TYR
A:76 1"

Puc. 6. Cxema 2D-Bisyanisaulji 38'3yBaHHS aKTMBHOrO LieHTPY Ta niranay (11) B komnnekci 3 naHocTepon-14a-aeMeTnnasoto.

(bparMeHTOM Ta aNKiTbHA B3a€MOIIS 3 TIOCTHIIOBUM 3aMic-
nukom), LEU A: 324 (asnkinbHa B3a€MOJis 3 TIOSTUIIOBUM
3amicHUKOM); 3 MeTioHiHOM MET A: 79 (ankisibHa B3aeMoist
3 METWIBHUM 3aMiCHUKOM TpPia30J0BOTO LHUKITY); 3 (EHLI-
amaninoM PHE A: 78 (m-ankinbHa B3a€MOJIS 3 aJIKUTHHUM
3amicHUKOM (peninbHOTO (hparmenta), PHE A: 83 Ta PHE A:
255 (m-aJKigpHI B3aeMOIIT 3 METUIIBHUM 3aMiCHUKOM TpPia3o0-
J0BOTO (pparmMenTa); 3 Tupo3uHOM TYR A: 76 (n-nt T-cTekinr
3 ApOMATHYHOIO CHCTEMOIO (peHIITbHOTO (pparmenTa) (puc. 3).

PesynbraTi npeckpUHIiHTY crioTyk 7 i 8 mokasasin B3aeMo-
Il Takux amiHokucioT: nucteiny CYS A: 394 (n-ankinbHi
B3a€EMOJII 3 aJKIMBHUM ()ParMeHTOM Ta apOMaTHUIHUM
KiJIbIIEM 4-METWIITONIIBHOTO Ta TPia30JI0BOTO 3aMiCHUKIB),
ricrunury HIS A: 259 (ajikinpHi B3a€EMOJIIT 3 TIOATKAHOBUM
¢parmenTom); Metioniny MET A: 79 (ankinpHa B3a€EMOZIA 3
METHIBHUM 3aMiCHUKOM TPia30JI0BOTO UKy Ta TIOAJKiTb-
HUM (pparmenTom); Jteiinuny LEU A: 315 (ankinbpHa B3aeMo-
JUist 3 TIOANIKAHOBHUM 3aMiCHHKOM 1 METHITLHOIO TPYIIOKO ITPH
napa-toninsHOMY 3amicHUKY ), LEU A: 321 (-6 B3aemoris 3
apOMAaTHYHHM KiJIbLIeM 4-MEeTHIITOITEHOTO Ta TP1a30JI0BOTO
3amicHuKiB); peninananiny PHE A: 78 ra PHE A: 387 (w-aui-
KUJIbHI B3a€EMOJIIT 3 TIOAJIKAHOBUM (PParMeHTOM 1 METHIIBHUM
3aMiCHUKOM napa-TOIITBHOTO (parMeHTa), mpoiiny PRO A:
320 (m-ankinbHI B3a€EMOIIT 3 7apa-TONUTBHAM 3aMICHUKOM Ta
QJIKLIBHI B3a€EMOJIIT 3 TIOAJIKAHOBUM ()parMeHTOM), TPEOHIHY
THR A: 260 (n-c B3aeMomig 3 napa-TOTITEHAM 3aMiCHH-
koMm); Tiposury TYR A: 76 (- B3aeMoJis 3 TiOQIKaHOBUM
(dparmerToM Ta -1 T-CTEKIHT 3 APOMATUYHOK CHCTEMOIO
¢enunpHOTO hparmenta) (puc. 4).

JIOKiHTOBI TOCTiIUKEHHS CTIONYK S-MeTHII-3-(H-OKTHIITIO)-
4-(nmapa-rtonin)-1,2,4-rpiazony (9) ta 5-mernin-3-(x-Ho-

HiNTIO0)-4-(napa-ronin)-1,2,4-tpiazony (10) mamm 3mory
BCTAHOBHTH, IO Lli CIIOIYKH YTBOPIOBAJIH B3aEMOJIIIO 3 Ta-
KUMH 3QJIMIIKAMH aMiHOKUCIIOT: anaHiny ALA A: 256 ta
ALA A: 400 (ankiipHi B3a€MOJIi 3 TIOAIKUTEHAM 3aMiCHH-
KOM 1 METHJIFHOIO TPYIIOr0 Ipu (peHUTpHOMY (hparMeHTi);
nucreiny CY'S A: 394 (ankinbHi B3a€MOIii 3 TI0aJIKAHOBUM
(bparmenrom); i3oneiuuy ILE A: 404 (ankineHi B3aeMomil
3 TioamKkaHoOBUM (pparmeHTOoM); peHinananiny PHE A: 387
(m-aJTKiJ B3a€MOJIiA 3 TIOATKAHOBUM 3aMiCHHKOM); THPO3HHY
TYR A: 76 (MbKMONIEKY/ISIpHHIIA BOIHEBUH XIMIYHUI 3B’ 130K
aromiB ['izporeny MeTHIBHOTO 3amMicHuKa ripH 1,2.4-Tpia3o-
JIOBOMY CHHTOHI 3 THPO3UHOM) (puc. 5).

Cronyka 11, 3a JaHuMu aHallizy, yTBOpIOBaja MiXMO-
JIEKYJSIPHI 3B°SI3KM 3 TAKUMH aMIHOKHCJIOTAMU: allaHiHOM
ALA A: 256 (ankimpHi B3aeMomii 3 METHIBHOIO TPYIIOI0
(eninpHOTO 3aMicHUKA); apriHiHoM ARG A: 96 (m-ankinb-
Hi B3a€MOJIi 3 TIOAJKAHOBHM 3aMICHHKOM); TICTHIAHOM
HIS A: 259 (ankinbHi B3aeMOIii 3 METHIBHOIO TPYIIOI0
1,2,4-1pia3omy); nerituaom LEU A: 321 (m-0 B3aemomis
3 apOMaTHYHUM KiJbLIEM TPia30J0BOIO CHHTOHY); METIO-
ninoMm MET A: 79 (ankijgpHa B3a€MOJis 3 METHUIBHUM
3aMiCHHUKOM TPia30JI0BOTO UKy Ta M-aJKiJIbHI B3a€EMOIii
3 napa-ToniabHUM (parMeHToM); peritamaninom PHE A:
84 (m-ankin B3aeMojis 3 METHJILHOIO I'PYIIOIO0 Tpia3olio-
Boro 1nukiy), PHE A: 255 (n-n T-cTekiHr 3 apoMaTu4HO0
cucTeMOI0 (peHUTBHOTO (hparMeHTa Ta T-aJKil B3a€MOZis
3 METHWJIBHOIO TPYIOIO TPia30JI0BOTO IIHMKIY); THPO3ZHHOM
TYR A: 76 (ankinbHi B3a€MOIii 3 JCIIUIOBUM (PParMeHTOM);
BaigiHoM VAL A: 395 (ankiigbHi B3a€EMOIl 3 ACHUIOBUM
¢parmenTom), VAL A: 434 (ankinabHI B3a€MOZIT 3 METHITb-
HUM 3aMiCHUKOM TPia30JI0BOTO0 IHUKITY) (puc. 6).
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MET,

A:79 -
Interactions Interactions
I Fication = akyl I pication = Akyl
B Fisigma 1 piaky Bl risigma 3 piakyl
I FipiT-shaped I PipiT-shaped

Puc. 7. Cxema 2D-Bisyani3aLlii 38’3yBaHHsl akTUBHOrO LIEHTpY Ta niraHay (5, 6) B komnnekci 3 kiHa3olo aHannacTu4Hoi nimcgomu.

Interactions Interactions
Bl risigma 0 Akyl B akyl 3 piaky
I FipiT-shaped 3 piaky

Puc. 8. Cxema 2D-Bisyani3aLlii 38’93yBaHHs akTVBHOrO LIEHTPY Ta niraHay (7, 9) B KOMNMeKCi 3 KiHa3olo aHannacTu4Hoi nimcgomu.
A
A:%é\ﬁ

VAL
A:395

LEU Alrglill € TYR

A:324 : A35a 10 A:76 1
Interactions Interactions

B Pi-Donor Hydrogen Bond 0 piaky Bl risigma O Akyl

0 Akyl I FipiT-shaped 3 piaky

Puc. 9. Cxema 2D-Bisyani3aulii 38'a3yBaHHs akTUBHOrO LieHTpY Ta niraHgy (10, 11) B komnnekci 3 kKiHa3olo aHannacTuyHoi nimcgomu.
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Tabnuugs 2. EHepreTUyHi 3Ha4eHHS1 MKMOMEKyNApHUX B3aEMOZiN AOCTIMKEHUX CMOMYK 3 aHannacTuyHoi nimgomm kiHasoto (2XP2)

-5,4 -8,2 -8,7 -9,1
2 7,2 4 -7,5 -8,9 10 -8,6
Kpu3oTuHio 94 5 -8,5 -9,2 1 -8,5

E .. MiHiMaribHa eHeprist KOMMIIEKCOYTBOPEHHS], Kkas/Morb.

OO6urncneni pe3yapTaTH BU3HAUCHHS CHEprii MiKMole-
KyJISIPHUX B3a€MOJIifl CHHTE30BaHUX CIOIYK 3 JIAaHOCTe-
pon-140-n1emMeTnIa3oro AatTh MiACTaBU 3pOOUTH BUCHOBOK
PO MEPCIIEKTUBHICTh HACTYIHUX JIOCIIIXKEHb 13 BUKOPHC-
TaHHSIM BIiJIIIOBITHHX IITAMIB TATOTCHHUX TpubiB (mabi. 1).

Penenrtopna kinasza anamiactuuHoi Jimpomu. YV oMy
npotieci 0epyTh ydacTh pi3Hi 3aJIMIIKA aMiHOKUCIIOT: aja-
Hiny ALA A: 1148 (m-ankinbHi B3a€MOii 3 apoMaTHYHUM
Kibiem), mizuHy LYS A: 1150 (n-ankin B3aemonist 3 Tpiazo-
JIOBUM TIHKIIOM), sieiitimay LEU A: 1122 (n-ankin B3aeMoist
3 METHIIBHOIO TPYTIOI0 napa-ToiinbHoro 3amicHnka), LEU A:
1256 (m-6 B3a€MOZIis 3 ApOMATHYHIM KiJIBIIEM 3aMiCHHUKA),
BamiHy VAL A: 1130 (m-ankineHI B3aeMOJIi{ 3 apOMaTHKOIO
napa-ToNiIbHOTO (pparMeHTa), KHUCIOTH acraparinoBoi ASP
A: 1203 (BomHueBi 3B 513k 3 aToMoM Cynbdypy).

AHaJi3 JOKIHTY CroiyK 3 1 4 TOKa3aB B3a€MOIIIO IMX
CTPYKTYp 13 3aJIMIIKAMH TaKHX aMiHOKHCIIOT, SIK aJlaHiH
ALA A: 1148 (m-anxinbHi B3aemonii 3 1,2,4-Tpia3onbHuUM
¢parmenrom), nevinun LEU A: 1122 Ta LEU A: 1198 (an-
KUThbHA B3a€MOJIisl 3 METHJIBHOKO TPYIIOI 7dpa-TONIIBHOTO
3amicHuka), LEU A: 1256 (m-ankiibHi B3a€MO[IIT 3 €THIIBHUM
3amicHUKOM), JTi3uH LYS A: 1150 (m-ankin B3aemonist 3 Tpi-
azonoBuM ¢parmentom), LEU A: 1256 (m-ankin B3aemonist
3 nApa-TONUTEHAM 3aMiCHIKOM).

PesynbraTi TOKIHTY IIOZO CIONYK 5 i 6 BUSBHIN B3ae-
MOJi0 (hparMeHTiB JOCHTIHKEHUX CIIONYK i3 3aUIIKaMU
amMiHOKHCTOT: apriHiny ARG A: 96 (n-kaTioHHa B3a€EMOJIis 3
TpiazonoBuM pparmMeHToM); neriruaom LEU A: 321 (n-6 B3a-
€MO/Iis 3 1apa-TOIIEHUM 3aMICHUKOM Ta aJIKUIbHI B3a€EMOII|
3 OytuiibHUM (pparmerTom), LEU A: 324 (askinbHi B3aemomil
3 TioankaHoBUM (hparmeHnToMm); ¢eninananinom PHE A: 78
(ankinbHa B3a€MOJIS 3 METHJIBHOIO TPYIOI0 (hEHIIBHOTO
3amicHuka), PHE A: 83 ta PHE A: 255 (m-ankin B3aemoyis 3
METHJIBHOIO IPYTIOI0 TPia30JI0BOT0 NUKITY); THpo3uHOM TYR
A: 76 (m-nt T-CTeKiHT 3 apOMATHYHOKO CHCTEMOFO (PEHITEHOTO
¢dparmenra) (puc. 7).

CuHTe30BaHi criomykw 7 19 11 9ac MOIeITFOBaHHS TOKIHTY
B3a€EMOZISTN 3 3aJUIIKAMH aMiHOKHCIIOT 3 YTBOPEHHSIM
BinmoBiAHMUX 3B’s3KiB: amaHiny ALA A: 1148 (anmkimpHi
B3a€MOIii 3 TIOATKAHOBUM 3aMiCHUKOM); mucteiny CYS
A: 394 (ankinpHI B3a€MO/Ii1 3 TIOATKAaHOBUM (ParMeHTOM );
nevimuay LEU A: 315, LEUA: 1122, LEUA: 1130, LEU A:
1148, LEU A: 1256 (ankispHa B3a€EMOIIS 3 TIOATKAHOBUM
¢bparmentom), LEU A: 321 (n-c B3aemomuis 3 napa-to-
JbHUM 3amicHuKoM); metioHiHy MET A: 79 (ankinbHa
B32€EMOJIis 3 METHIILHUM 3aMiCHHKOM TPia30JI0BOTO [IUKITY);
¢eninananiny PHE A: 78 (ankisbHa B3a€MOJIS 3 METHIIb-
HO'O rpytoro (heHimpbHOTO 3amicHuKa), PHE A: 83 Ta PHE A:

255 (m-amKis B3a€EMOIS 3 METHIIEHOIO TPYTIOIO TPia30JI0BOTO
uukiy), PHE A: 387 (ankinpHa B3a€MOIiS 3 TIOMKAHOBUM
3aMicHUKOM); TipostiHoM PRO A: 320 (askinbHa B3a€EMOTist
3 TioamkaHOBUM (pparmeHToMm); THpo3uHoM TYR A: 76
(m-m T-CTeKiHT 3 apOMATUYHOI CHUCTEMOIO (DEHIIBLHOTO
(parmenTa); BaminoMm VAL A: 1130 (ayikiibHI B3aeMoii 3
OKTWJIHUM (pparMeHToM) (puc. §).

BukoHaBmM aHami3 pe3ynbTaTiB JOKIiHTY croiyk 10
i 11, MO)KHa OKpECIHUTH IMOBIpHY B3a€MOJIIO 3 TAKUMH
amiHOKHcioTamMu: anaHiHoM ALA A: 256 (ankinbHa B3ae-
MO/Iist 3 MCTHJIBHUM 3aMiCHUKOM (DeHITbHOTO (pparMenTa);
apririrom ARG A: 96 (ankineHa B3a€MOIS 3 ACIIITEHUM
¢dparmenTom); nucteinom CY'S A: 394 (ankiabHi B3aeMOIi1
3 HOHUTBHUM (parMeHnTom); rictunuaoMm HIS A: 259 (an-
KUTBHI B3aeMOJIl 3 METHIBHOIO Ipymoro 1,2.4-tpia3omny);
i3oneiitmHoM ILE A: 404 (ankinbHi B3a€MOJiT 3 HOHUTBHUM
(dparmenTom); nefitmaom LEU A: 315 (ankinpHi B3aeMoii 3
HOHUIEHUM (parmenToM), LEU A: 321 (ankinbHi B3aemouil
3 HOHUIBHUM (DParMEeHTOM 1 7-aJIKiJI B3aEMOIIS 3 NApPA-TO-
ninpHAM 3amicHUKOM), LEU A: 324 (m-ankin B3aeMomis 3
TpiazosnoBuM (parmentom); deninananinom PHE A: 78
(anmkiTpHA B3a€EMOIS 3 METIIIFHOIO TPYTIOI0 TPia30JI0BOTO
mukity), PHE A: 255 (n-m T-cTekiHr 3 apoMaTHYHOIO CHC-
TeMOI0 (DeHUTLHOrO (parMeHTa i alkijbHa B3a€MOJIS 3
METHIIFHAM 3aMiCHUKOM Tpia3osioBoro cuHTOHY) Ta PHE A:
387 (anxinpHa B3a€MOIis 3 TIOJIKAHOBHUM 3aMiCHHKOM). J{o-
natkoBo croyka 10 ¢popMye BogHEBHUI 3B’ SI30K 32 YIACTIO
tupo3uny TYR A: 76 ta metmipHOI rpymnu 1,2,4-Tpia3oino-
BOTO reTeporukity (puc. 9). Pazom i3 Tum, mij 9ac TOKIHTY
cnonyku 11 10 akTUBHOTO IEHTPY KiHA3W aHAIIACTUIHOT
nmimdomu 3asmmok TYR A: 76 Gepe ydacTh B ankibHIN
B3a€MO/IIT 3 ICIIIBLHOIO TPYIIOH0.

Po3paxyHku mokasanm, mo OiTBIIICTh CHHTE30BaHHX CIT0-
JIYK MalOTh CIIOPiZIHEHICTH JI0 KiHa31 aHAIUIaCTHYHOI J1iMo-
MU (ma6bn. 2). Pevounn 8 1 9 HaiiminHiIIe 3B’ A3yI0THCS Ha
ninsHi-mimeni 3LD6 (penenTopHa KiHa3a aHATUIACTHYHOT
nimpomu). Jlist X crioyk BeTaHOBJIeHO £ < -9,2 Kkas/Moitb
1-9,1 kkan/mMors BimmoBigHO (mabn. 2).

BucHoBKku

1. HocnimkeHa in silico BipTyalibHa rpyIia CIIOIyK [OKa-
3aJ1a IOCTaTHii piBeHb B3a€MOJIH i3 KITFOYOBUM €H3UMOM, ITI0
T1OB’SI3aHHH 31 IPOTUBOTPUOKOBOIO aKTHBHICTIO.

2. Pesynbraru, omeprkaHi Imij] 9ac JOKIHTOBUX JOCIKCHb
CHHTE30BaHUX PEYOBHH JI0 aKTHBHOTO LICHTPY KiHA3H aHa-
TUIACTUYHOT JTiM(OMH, ITOKa3anu 0OMeXeHY KUJIbKICTb 1 O11Hy
pupoxy B3aemomiil. ToMy 3Ha4eHHS MiHIMaJIbHOI €Heprii
KOMILIEKCOY TBOPEHHS BBAXKAEMO MEPCIICKTUBHIIIMH.
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3. Pesympratd IOCHIKEHHS CBiMYaTh MPO MEPCIICK-
THBHICTb JIOCII/DKEHb CIOMYK Li€i TPpyIH s BUSBICHHS
PEYOBHH i3 MPOTUTPHOKOBOIO aKTHBHICTIO.
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Po3pobka MeToauKu KinbKiCHOro BU3Ha4YeHHs Aito4ol peYyoBUHU
B OYHUX Kpannax «AHriosnliH» MeToaoM BUCOKOe(heKTUBHOI
piavHHOI XpomaTorpadii

J1. . KyuyepeHko@*1EF P P. AkonsaH®'ABD Q. O. MopTtHa@'AEF O, B. Xpomunbosa®'AF, |, B. Maentok(2C0

3anopisbkuii AepkaBHUIN MeanKo-hapMaLEeBTUYHNIA YHIBepcuTeT, YkpaiHa, 23anopisbkiii HayKOBO-A0CTIAHWIA EKCMIEPTHO-KPUMIHANICTUMHNIA LIEHTP
MBC Ykpainu

A — KoHUenNUis Ta au3aitH gocnigxeHHs; B — 36ip gaHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTarTTi;
F — ocTaTouHe 3aTBepIKEHHS CTaTTi

OpHe 3 HaWMOLUMPEHILLMX 3aXBOPIOBaHb OYell — OMikoBa TpaBMa, TOMY akTyarnbHUM 3aBOaHHAM dapMalii HUHI € CTBOPEHHS HOBUX
oghTanbMOnorivHKX Nikapcbkux 3acobiB, 30kpema O4YHUX Kpanerb.

CniBpobiTHWKM Kacheapu hapMaLeBTUYHOI, OpraHiYHoI Ta 6ioopraHiYHoI ximii 3anopi3bKoro AepaBHOro-MeanKo-apmaLEeBTUYHOTO YHIBEP-
cuTeTY nig kepiBHMLTBOM Npodpecopa |. A. Masypa cuHTesyBanu HoBy Crionyky, noxigHy 1,2,4-tpiasony — (S)-2,6-giamiHorekcaHoBy KUCNOTY
3-meTun-1,2,4-tpiasonin-5-tioaueTar. BoHa xapakTepu3yeTbcs poTM3ananbHO, paHO3aroloBanbHOK Ta penapaTMBHOK aKTUBHOCTSAMMU.

MeTta po60oTu — po3pobneHHs METOAVKN KiNbKICHOTO BU3HAYEeHHS Ait040i PEHOBUHM B OYHMX Kpannsax «AHFioNiH» METo4OM BUCOKOeMdek-
TWBHOI piAMHHOI XpomaTorpadii.

MaTepianu Ta metoau. [ina [OCMiMKEHHS BUKOPUCTaNW PignHHUIA xpomatorpad 3 YP-getektopom, konoHky Hypersil ODS C-18,
250 x 4,6 MM i3 pO3MipOM YaCTOK 5 MKM.

Pesynsratun. BeranoBuny, wo BMICT aHrioniHy B 1 % o4HMX kpannsx B cepii 1 Bignosigae iHtepsany 0,985-1,010 r. OTxe, 3a BMicTOM
4il040T pevoBMHM LS cepist Bignosigae Bumoram [epxaBHoi hapmakonei YkpaiHu.

BucHoBku. Y pesynbrati 4OCTiAXeHb PO3POBNEHO METOAMKY KifbKICHOTO BU3HAYEHHS AiK040i PEYOBMHM B O4HUX KPaNnsX «AHriOMiH»
METOA0M BUCOKOEhEKTMBHOI PiAUHHOI XpomMaTorpadii.

KnioyoBi croBa: o4Hi kpanni, noxigHi 1,2,4-tpia3ony, aHanis, CTaHAapTV3aLis, KiflbKiCHe BU3HAYEHHS, BUCOKOE(hEKTUBHA PidMHHA XPO-
marorpadis.
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Development of a method of quantitative determination of the active substance in Angiolin eye drops
by the method of high-performance liquid chromatography

L. I. Kucherenko, R. R. Akopian, O. O. Portna, O. V. Khromylova, I. V. Pavliuk

One of the most common eye diseases is a burn injury. Hence, one of the pressing challenges in the field of pharmacy today is the
development of new ophthalmic medications, specifically eye drops. Researchers from the Department of Pharmaceutical, Organic,
and Bioorganic Chemistry at Zaporizhzhia State Medical and Pharmaceutical University, led by Professor I. A. Mazur, have successfully
synthesized a novel compound. This compound is a derivative of 1,2,4-triazole, specifically (S)-2,6-diaminohexanoic acid 3-methyl-1,2,4-
triazolyl-5-thioacetate. Notably, this compound demonstrates anti-inflammatory, wound-healing, and reparative activities.

The aim of the work is to develop a method of quantitative determination of the active substance in Angiolin eye drops by the method of
high-performance liquid chromatography.

Materials and methods. The research employed a liquid chromatograph equipped with a UV detector. A column Hypersil ODS C-18
measuring 250 by 4.6 millimeters with a particle size of 5 microns was used.

Results. It was determined that the angiolin content in the 1 % eye drops in series 1 falls within the range of 0.985 to 1.010 grams. This
indicates that, in terms of the active substance content, the studied series complies with the requirements of the State Pharmacopoeia
of Ukraine.
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Conclusions. As a result of the conducted research, a method for quantitatively determining the active substance in Angiolin eye drops

using high-performance liquid chromatography was developed.

Key words: eye drops, 1,2,4-triazole derivatives, analysis, standardization, quantitative determination, high performance liquid

chromatography.
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3a nannMu MiHicTepcTBa OXOPOHH 37I0pOB’st YKpaiHH, o Tab-
MOJIOTIYHI 3aXBOPIOBaHHS B YKpaiHi HUHI OCITAfOTh IOCTE
MiCIIe Y CTPYKTYpi 3aXBOPIOBAHOCTI. 3BayKalOYX Ha TSHKKICTh
HACJTIJIKIB 3aXBOPIOBaHb OYCH, BHCOKI COLIaIbHI BUTPATH Ha
KOMITCHCAIIIIO CITIMIOTH Ta c1a0030pOCTi, MAIIEHTH, [0 MAIOTh
Liel B TATOJIOT i1, MOTPeOyIOTh MOCTIHHOT MPOQIIAKTHKY Ta
nikyBaHHA. OHE 3 HAUOMMPEHIMINX 3aXBOPIOBAHb OYeH —
OITIKOBA TPABMA, ITI0 3AJTHIIIAECTHCS HAMCKITAHIIIOO KITIHITHOFO
Ta COLIAIBHOIO IPOOIEMOI0. 3a TSDKKICTIO OMIKOBa TPaBMa
OpraHiB 30py MOCIIae APyTe MicCIe MiCIIst POHUKHIX MTOPaHeHb
y CTPYKTYpi ypakeHb ouell — ii peectpyrots y 20,0-42,2 %
BuUMNaKiB. HaiiOlibIa gacTka JOpoCioro HaCeICHHS 13 €0
TIaTOJIOTIEI0 — 0COOM TIPAIE3IaTHOTO BiKY, IEPEBAXKHO YOJIO-
BiYO1 cTaTi. Y 3B’SI3KY 3 CUTYAIIi€I0, IO CKJIANIACs, B YKpaiHi
3pOcCTa€e KiJbKICTh YIIKOPKEHb OpraHa 30py, cepel HUX —
KOHTY?3is Ta OIIKOBA TPaBMa, [0 BUHATILTA Ha ITePIIIe MicCIIe, IX
JiarHoctytotb y 50-64 % Bunakis.

[lepcriekTHBHIM HApsIMOM y Cy9acHiit MeIHITIHI Ta (hap-
Marlii € CTBOPEHHSI HOBUX O(TaIbMOJIOTTYHUX JIKAPCHKUX
3ac00iB, 30KpeMa OYHUX Kparesib. CaMe BOHU 3aJIUIIAITHCS
HANMOIIUPEHINIO B OPTAaIBMOIOTIUHIN MPaKTUII JIiKap-
CbKOIO (DOPMOIO 3aB/SIKM TPaJULIHHOCTI BUPOOHHULITBA Ta
3pYYHOCTI 3aCTOCYBaHHS.

Oco0nuBuii iHTEpeC BUKIMKAIOTH CIIOIYKH, CHHTE30BaHI
CriBpoOiTHUKaMK Kadenpu (GpapMaieBTHIHOI, OpraHiqyHol
Ta GioopraHigHol XiMii 3amopi3pKOro AEP>KaBHOTO MEIH-
KO-(hapMareBTHYHOTO YHIBEPCHTETY IiJl KEPiBHUIITBOM
mpodecopa I. A. Masypa. Tak, CHHTE30BaHO HOBY CITOIYKY,
noximHy 1,2,4-Tpiazomy — (S)-2,6-1iaMiHOTeKCAaHOBY KHCIIOTY
3-meTmi-1,2,4-Tpia3onii-5-Tioamnerar. [i marentoBana HazBa —
anrioniH. Crioltyka XxapaKkTepHu3yeThCs IPOTU3AIaIbHOIO, Pa-
HO3arol0BaJIbHOIO Ta PEMapaTUBHOIO aKTUBHOCTAMM [ 1,2,3].

Huni mist ctapaapTu3sanii TOTOBUX JIIKAPCHKUX (OpM
1 3aBOJICHKOr0, M alTeYHOr0 BHUTOTOBJIEHHS BCE YaCTIIIE
BUKOPHCTOBYIOTH (I3MKO-XIMIUHI METOIH JOCITIKEHHS. Y
TIOTIEPE/IHIX OCIIDKEHHSX PO3POOJICHO METOANKY Killb-
KiCHOTO BH3HAUYEHHS OYHHUX Kpameib « AHTIONIH» METOIOM
criekrpodoromerpii. KpiM TOro, BUBYMBIIM BiIOMOCTI Hay-
KOBOI JIITEPATyPH 111010 CTAHAAPTH3ALII TIFOUMX PEUOBUH, SIKI
BXOJIATH 10 CKJIA Ty TOTOBHX JIIKAPCHKUX (DOPM, BCTAHOBHIIH:
BCE YacTillle /ISt CTaH[apTH3allii OCHOBHOI /110401 peUOBUHHU
Ta JOTNOMDKHHUX PEYOBHH BHKOPHUCTOBYIOTH METOJl BUCOKO-
edexruBHOI pinuHHOI Xpomatorpadii (BEPX). Leit metox
aHAI3Y Ja€ 3MOT'Y OTHOYACHO 3IMCHUTH SKICHE Ta KUTbKICHE
BH3HAYCHH JIF0Y01 PSIOBHHH Y JIIKapChKHUX hopmax [4].

MeTa po6otu

Po3po0iieHHsT METOAMKH KiJIbKICHOTO BHU3HAYCHHS IFOYOT
PEYOBHHH B OYHHX KPAIUIIX «AHTIONIH» METOIOM BHCOKO-
e(eKTHBHOI piMHHOI XpoMarorpadii.

Marepianu Ta meToam AocnimkeHHs

Jist 3miiicHeHHS TOCITiIKEHHS BATOTOBHJIM IITICTH Cepiil 04-
HUX Kpartess. SIK Jif09y peI0BHHY BUKOPHUCTAIN CyOCTaHIIII0
aHTioNiH (BUpOOHUK — JlepkaBHE MiANPHEMCTBO «3aBOJ
XIMIYHHAX peaKkTHBiBY» HayKoBO-TEXHOIOTI9HOTO KOMITIEKCY
«Iactutyt MmorOKpHuCcTaniBy HAH Ykpainu, cepis 2451117)
1 pobounii cTaHAApTHUN 3pa30K aHTIONIHY (BUPOOHUK
AIT «3aBo XiMIYHHX peakTHBiBY» HaykoBO-TEXHOIOTIYHO-
ro Komiuiekey «lHctutyt MmoHokpuctaniBy HAH Ykpainn,
VYkpaina).

SIK TOTIOMIXKHI PEYOBHHH BUKOPHCTAIHM METHIIIEITION03Y
(cepis 26101197551, Bupobruk — BaticenbopH, ®PH), Ha-
TPIrO XJIOPU, BOLY JJIS iH’ €KITIH.

JlocimKeHHs! 3/1IHCHIIIN 32 JIOTIOMOTOF0 PIIMHHOTO XpoMa-
torpada 3 YP-nerekropom. Bukoprcranm kononky Hypersil
ODS C-18, 250 x 4,6 MM 13 po3MipOM YacCTOK 5 MKM.

Pe3ynbraTtu

VY nomnepenHixX AOCIIPKEHHIX PO3pPOOHIN METOIHKY Kijlb-
KiCHOTO BU3HAYECHHS OYHUX Kpamneib « AHTIONIH» METOIOM
criekTpodoromerpii. st po3poOIeHHST METOANKY aHAI3Y
OYHHX KparreJib METOJIOM BUCOKOE(DEKTHBHOI PiIMHHOT XPO-
Marorpadii 3acTOCyBaJIX BiJOMY METOJIMKY KiIbKICHOTO BH-
3Ha4eHHs1 MOpdodTiHito Tiazarary. [1ix 4yac podoTu oTpumanu
HU3BKY KUTBKICTh TEOPETHYHHUX TAPLIOK 1 HEBIMOBINHICTH
CHMeTpii MiKiB, TOMY 3pOOHIIM BUCHOBOK, IO ISl METOAMKA
HEJI0CTAaTHhO YYT/IMBA, 1 BU3HAYCHHS 32 HEI0 HE MOXKIIMBE
[5,6,7,8,9,10].

Hanani auist 3011bIIeHHS KUTBKOCTI TEOPETHYHUX TapiIOK
3aCTOCOBYBAJTH Pi3HI pyxoMi (ha3u, 30Kkpema areTOHITPUII-0y-
(bepuwuii pozund 10:90. Ilig yac po6oTH 3 areTOHITPUII-OY-
(hepHUM PO3YMHOM OJICPIKAIA HEraTUBHUIA pe3yisrar. Kpim
TOTO, NMPU BUKOPHUCTaHHI pyXoMoi (asu, e 3aMicTh KaJIiro
murigpodocdary gomanu Jitiro gurigpodocdar, BUIBHUIM,
10 KUTBKICTh TEOPETHYHUX TAPUIOK CTaBajla MEHIIOK 3a
2500. Tomy 3ampOIIOHOBAHO 1HIITY METOIMKY KiIBbKiCHOTO
BU3HAYEHHS IF0U0i peYOBHHU aHTi0MiH ((S)-2,6-miamMmiHOTeK-
CaHOBOI KUCIIOTH 3-MeTHII-1,2,4-Tpia3omin-5-Tioanerary) B
OYHUX Kpameisix «AHTIONIH» METOIOM BHCOKOC(PEKTUBHOT
pianHHOT Xpomarorpadii.

Tak, po3poOmii METOANKY BI3HAUCHHS JIF0Y01 PEIOBHHI
B | % OUHHX Kpariix «AHTIONIHY, IO HaBeACHA Jalli.

Bunpo6osyBaunuii po3unn. 5,0 M1 TiKapchKoro 3aco0y (0uHi
Kparnti « AHT10ITiH» ) TOBOAATE Bomoro P 1o 50,0 mu1, mepemi-
wytoTh. 10,0 M1 0f1ep>kaHOro PO3YHHY TOBOAATH PYXOMOIO
(azoro 10 50,0 M1, TePEMITITYFOTh.

Po3uun nopisusinns (a). brm3seko 0,05 r (ToyHA HaBaXKKa)
po6OYOTO CTaHMAPTHOTO 3pa3Ky AHTIONIHY PO3YMHSIOTH Y
BoAi P, 10BO/IATE 00’ €M pO3UMHY THM CaMHM PO3YHHHHKOM
70 50,0 Mu1 1 HepeminyIoTs.
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Summary(Compound)
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Puc. 1. XpomaTtorpama po6040oro ctaHAapTHOTO 3paska aHriosiHy.
Summary(Compound)
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Puc. 2. Xpomatorpama 1 % o4Hux kpanenb «AxrioniHy» (cepis Ne 1).

Po3unn nopisusinns (b). 10,0 M po3unHy OPiBHIHHS (2)
JOBOAATH PyXoMOt0 (azoro 10 50,0 MIT i mepeMinTyIoTb.

XpomarorpadyBaHHS 3MIHCHIOIOTH Ha PIAMHHOMY XpOMa-
Torpagi 3 YD-1eTeKTOpoM 3a TAKUX YMOB:

— xostonka Hypersil ODS C-18 250 x 4,6 MM 3 po3mipom
YacTOK 5 MKM a00 aHaJIOTi4Ha, 110 Bi/IITOBI1a€ BUMOTaM TECTY
«IlepeBipka mpunarHocTi XxpomarorpadiqHoi CHCTEMI;

— pyxoma ¢asza: cymim aunetoHitpui P — docdarunit
oybepuuit posuns pH 3,0 (5:95), nerazosana Oymb-KUM Me-
Tonom. Docharumii OydepHuii po3uuH rotyrors Tak: 2,0 T Ka-
iro gurigpodocdary 6e3BogHOTO P pozunasrors y 1000 Mt
Bomu P, GesmepepBHO MepeMinTyiouu, JomaroTh GochopHy
KHCJIOTY, po3BeieHy P, o onepxxanns po3uuny 3 pH 3,0;

— HIBHUAKICTH pyxomoi ¢azu — 1,0 mir/xs;

— Temrneparypa xoioHku — 300 °C;

— JIETEKTYBaHHS — CIIEKTPO(OTOMETPUYHE 3a JOBKUHU
XBUITI 246 HM;

— 00’eM mpoOH, 110 BBOAATH — 20 MKII.

XpomarorpadyioTs BUITPOOOBYBaHUI PO3YMH 1 PO3UNH
nopiBHAHHSA (b), OIEpKYIOUN HE MEHIIIE HiXK TPH XPOMAaTo-
TpaMy AJIs1 KOXKHOTO.

3pa3ku Xpomarorpam, o OTpPHUMalIi, HaBEAEHO Ha puc. 1
i2.

min

Bwmict anrioniny B 1 % o4HHX Kpamuisix (JiKapcbKoMy
3ac00i) B BIZICOTKaX PO3PaxXOBYIOTh 32 OPMYIIO0:

S1-m,-50-10-50-P- 100
S, 5501050 100

S1-m,-P-100%
S, % 500

s

ne S, — cepeaHe 3HAYEHHS TLIONI MiKiB aHTioNiHY, po3pa-
XOBaHE 33 XpOMaTorpaMamMu BUIIPOOOBYBAHOTO PO3UHHY;

S, — CepeiHe 3Ha4YEHHS IWIOLI ITiKiB aHTi0JIiHY, pO3paxoBaHe
3a Xpomarorpamamy ropiBHsHHS (b);

m_ — Hapaxka C3 aHTioiny, Mr;

P — BMicT aHTiONIHY Y CTaHAAPTHOMY 3pa3Ky, SIKUI HaBe-
JeHui y ceprudikari, %.

Pe3ysbraru KijbKiCHOTO BU3HAYEHHS OUYHMX Kparielb (ce-
pist 1) HaBeneHo B mabauyi 1.

O6roBopeHHs

[1ix vac poOOTH BCTAHOBIUIH, IO BMICT aHTiOMiHY B | % 04-
HUX Kparwisix B cepii 1 Bigmosinae inTepBanmy 0,985-1,010 1.
ToOTO 32 BMICTOM J1it0401 PEYOBUHHM CEPisl, SKY JTOCIIIHIIH,
BimoBigae BuMoram JleprkaBHol (hapmakoriel YKpaiHu.
Hapnani npoananisyBany iHII 5 cepiii O4HUX Kparenb
«AHTIONIHY, SKI TAKOXK BiIIOBiAMN (hapMaKOIICHHUM BU-
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Tabnuusa 1. KinbkicHe BU3Ha4eHHs 1 % 04HMX Kpanernb «AHrioniH» y cepii 1 metogom BEPX

HaBaxka, r, mn w CepepgHs nnowa nika BigcoTkoBui BMicT Cratuctuka

5,0 mn 1001542 1016703 0,9850 X = 0,998983
S2=0,000108

50wmn 1004502 1016703 0,9880 S =0,010391

5,0 mn 1014669 1016703 0,9998 0X =0,010393

5,0 Mn 1016804 1016703 1,0001

5,0 1026870 1016703 10100

5,0Mn 1026870 1016703 10100

0,0552 1 1051782 1053753 1,0007

MOTaM 3a BMICTOM JIif040i PCYOBUHH, & KiJIBKICTh JIFOYOT
pedoBuHHM Biamosinana inrepsary 0,985-1,010 1. 3rigHo
3 pe3yibTaTaMy, [0 OJEPIKAIIA, METOIUKA KiTbKICHOTO
BH3HAUEHHsI Jit0401 Pe4oBUHM B 1 % OYHHMX KpaIULsiX €
BiJITBOPIOBAHOIO, HAIAJI MICITS BaJIimalii Moxke OyTH 3acTo-
COBaHa TiJ Yac CTaHIapTH3allii po3polseHoi JTiKapchKol
dopmu.

BucHoBku

1. ITixvac poGOTH BUTOTOBHIIH OUHI KparuTi « AHT10JTIH»,
SIKI MICTSITB JII09y PEYOBHHY QHT10JIiH 1 JOIOMDKHI PEYOBH-
HU: HATPIfO XJIOPU, METIIIIICITION03Y, BOAY JUIA iH €KIIIH.

2. BcraHOBWIM ONTHUMaJbHI YMOBHU JJIsl PO3POOIICHHS
METOJIMKHN KIJIbKICHOTO BH3HA4YEHHS AIF0Y0i PEYOBUHH B
OYHMX KpAIUIIX «AHTIONIH» METOIOM BHCOKOS(HEKTHBHOL
pinuHHOT Xpomarorpadii.

3. Y pesynbrari 10CHiKEHb PO3POOHIN METOIKY KiJlb-
KICHOTO BH3HAUEHHS Jil0Y0i PEYOBHHH B OYHMX KpaIuIix
«AHTIOJIH» METOIOM BUCOKOC(EKTUBHOT PIAMHHOT XpoMa-
Torpadii.

IMepcnexTHBH MoOAAIBINNX JoCTiTKeHb. Hamani mmanyemo
BaTiIALIIF0 PO3POOSICHOT METOIMKH KUJTbKICHOTO BH3HAUCHHS
OYHHMX Kpareib «AHTIONIHY» 32 TAKUMHU MMOKa3HUKAMU: CIIe-
nuQIgHICTE, TIHIAHICT, Aiana30H 3aCTOCYBaHHS, TOYHICTD,
TIPaBHJIBHICTH 1 pOOACHICTB.
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OO6rpyHTYyBaHHA BUOGOPY AONOMIXKHUX peYOBUH
npu po3pobui cknany Tabnetok «MactuHokapa»

H. A. CumoneHko@*, O. C. lWnuyak®*CPF O, C. KyxteHkoDCE,
€. A. bespykasuin@B, T. b. tOp'eBalE

HauioHanbHui hapmaLleBTUHHUIA YHiBEPCUTET, M. Xapkis, YkpaiHa

A — KOHLUenUis Ta an3aitH gocnimxkeHHs; B — 36ip naHux; C — aHania Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTarTi;
F — octaTouHe 3aTBepmKEHHS CTaTTi

MeTa po6oTu — 06rpyHTYyBaHHSA BUGOPY AOMOMIKHUX PEYOBUH SK CKNAAHUKIB ANs OAepxaHHsa TabneTok «[lacTuHokapa» kapgionpoTek-
TOPHOI Aii, po3pobreHnx Ha OCHOBI POCMIMHHOI CYDOCTaHLi BITYA3HSHOTO NMOXOMKEHHS — NACTEPHAKY MOCIBHOMO TPaBM EKCTPAKTY yCTOro
(MATEC).

Marepianu Ta metoau. O6’ekT fOCNIMKEHHS — eKCrepuMEHTanbHi TeCT-3pasku cymilleit pocnuHHoi cy6cTaHuii MMTE 3 fo3BoneHnmm
[0 MeUYHOro 3aCTOCYBaHHS rpynamMu JOMOMIKHUX PEYOBUH.

Pesynbratn. Ha 0CHOBI OQHOrO 3 MeTOAiB MaTeEMaTU4HOrO NMaHyBaHHA 3 BUKOPWUCTAHHSAM rPeKO-NaTUHCbKOro KBagpaTa ekcnepu-
MEeHTanbHO JOCNiAUnM BNIMB AOMOMIKHUX peyvoBWH (16 cmonyk) Ha dhapMakoTeXHOMNOriYHi BNacTWBOCTI Mac Ans TabneTyBaHHS Ta
Tabnetok 3 MMNTEN i3 kapaionpoTEKTOPHUMM BRacTUBOCTAMMW. BpaxoBytoun pesynbtarti, 06rpyHTOBaHO pauioHanbHUi cknag i Tex-
HOJTOril0 MPOMWCIIOBOrO BMPOOHMLTBA nikapcbkoro 3acoby B popmi TabneTok «llacTuHokapay, NPOEKTU TEXHOMONYHOrO pernameHTy

Ta METOAWK KOHTPOIIO AKOCTI KX anpoboBaHi B yMoBax npomucrioBoro BupobHuutea TOB «®apmaveBTnyHa KoMnaHis “340poB’s”»
(m. Xapkis).

BucHoBku. TeopeTyHO 06IPyHTOBAHO i EKCNEPUMEHTaNBHO PO3POONEHO Cka TabneTok kapAionpPOTEKTOPHOI Aii Mg YMOBHOK Ha3BOK
«[MacTuHokapa» 3 BUKOPUCTaHHSIM BITUM3HSIHOI cybcTaHLii pocnuHHoro noxomkenHst MMTEN Peaynstat ekcnepuMeHTY BUKOPUCTaHO
nig Yac po3pobreHHs HopMaTUBHOT JOKYMEHTALi LLOA0 KOHTPOITK SAKOCTI Ta BUPOBHULITBA LibOTO Nikapcbkoro 3acoby B hopmi TabneTok.

KniouyoBi cnoBa: nacTepHaky nociBHOrO Tpasy eKCTPaKT ryCTUIA, JONMOMIXKHI PEHOBMHW, CKrag, TEXHOMOris, TabneTku.
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Justification of the choice of excipients during the development of the composition
of “Pastinocard” tablets

N. A. Symonenko, O. S. Shpychak, O. S. Kukhtenko, Ye. A. Bezrukavyi, H. B. Yurieva

The aim of the work is to justify the choice of excipients as components for the cardioprotective medicine “Pastinocard” tablets based on
the domestic raw material of cultivated parsnip herb thick extract (CPHTE).

Materials and methods. Experimental test samples of mixtures of the plant substance of domestic origin CPHTE with groups of excipients,
approved for medical use, were used as the object of research.

Results. We conducted experimental research by a mathematical planning method called the Greek-Latin square. In this study, we
investigated how 16 different auxiliary substances affected the pharmacotechnological properties of tableting masses and tablets
made from PPTEG with cardioprotective properties. Our goal was to determine the optimal composition and manufacturing pro-
cess for a medication, specifically “Pastinocard” tablets. We also developed project plans for manufacturing regulations and quality
control methods, which we successfully tested in the industrial production setting at Pharmaceutical Company “Zdorovye”, LTD
in Kharkiv.

Conclusions. The formulation for cardioprotective tablets, designated as “Pastinocard”, has been both theoretically justified and ex-
perimentally developed by domestic CPHTE raw materials. These research findings have been instrumental in crafting the regulatory
documentation for quality control and the production processes of the resulting tablet medication.

Key words: parsnips, plant extracts, excipients, composition, pharmacy technology, tablets.
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Po3pobOxka Ta BIpOBaHKEHHS y MIPOMHUCIOBE BUPOOHUIITBO
¢itorpenapariB HabyBae CTPIMKOTO PO3BHUTKY B CydacHii
BITUM3HAHINA (apMarieBTHUHIN npakTumi. [Ipo e cBiggars
OCTaHHI HAyKOBI MyOJiKaIlii 1I10/I0 1HHOBAIIIMHKUX ITiIXO/IB
JI0 CTIOCO0IB eKCTparyBaHHS JIKapChKOI POCIMHHOI CHPO-
BUHU Ta OJIEPKaHHs Ha T OCHOBI (hITOEKCTPAKTIB 3 PI3HUMH
BU/IAMH aTlapaTypHOTO OOJNaJHAHHS, 10 MPU3HAYCHE IS
BUJTy4YeHHs Ol0JIoriyHO akTuBHUX pedoBH (BAP) mix vac
eKkcTparyBanHs. Kpim Toro, 6a3u gaHWX IUX PEYOBHH TI0-
CTIfHO OHOBJIOKOTH [ 1,2].

ITlix gac excrparyBarHs BAP 3 mikapcbkol pociamHHOT
CUPOBMHHM 3a3BHYail 3BEpTAIOTh yBary Ha BUJ i IPUPOAY
eKCTpareHTy, po3Mip YaCTWHOK BUCYIIEHOI POCIMHHOI CH-
POBUHH, CITIBBIIHOIIICHHS CHPOBHHU i €KCTPAreHTY, TPUBa-
JICTh EKCTParyBaHHsI, TIAPOIMHAMIYHI YMOBH, TEMIIEPATYPY
tomo [3]. JlaHi cy4acHUX BITYM3HSHHUX BUNPOOYBaHb Y
Harpsami GITOXIMIYHUX JOCIIKEHb PO3KPHBAIOTH HAYKOBO
00IPYHTOBAHI i IX01H 10 (PapMAKOTEXHOIOTTYHHUX ACTIEKTIB
CTBOPEHHSI ¥ ONTHMi3alii BUPOOHHULITBA B ITPOMHUCIOBHX
YMOBAax TBEPIMX JIiKapchKuX 3aco0iB (JI3), mo po3pobneni
Ha OCHOBI (DITOEKCTPAKTIB.

BcranoBIeHO YiTKY 3a7I€KHICTh TEPATIeBTUIHOI aKTHBHOC-
Ti, (Pi3UKO-XIMIYHUX MOKa3HUKIB Ta CTAOLILHOCTI, Oe3ned-
HOCTI TaONeTOK Bix (hapMaKOTEXHOJIOTIYHUX BIACTHBOCTEH
BUXIIHMX aKTUBHUX (hapMaleBTHYHUX iHrpenieHTiB (ADI),
30KpeMa eKCTPAKTIB, a TAKOXK BU/TY Ta KIJTBKOCTI JOTIOMDKHIX
peuoBuH ([IP), criocoOy TabneTyBaHHsI.

Meta po6otu

OOrpyHTYBaHHSI BUOOPY JONMOMDKHHUX PEUOBHH SIK CKJIAJI-
HUKIB JUI KOMIIOHEHTIB JUIS ofiepkaHHs TabmeTok «Ilactu-
HOKapJ1» KapAiolpoTeKTOPHOT Aii, po3po0JIeHnX Ha OCHOBI
POCITMHHOI CyOCTaHIIi 1 BITIN3HIHOTO TIOXOHKEHHS — ITacTep-
HaKy MOCIBHOTO TPaBH €KCTPAKTY I'yCTOTO.

Marepianu i MeToau pocnimkeHHA

SIk 00’€eKT MOCIIDKEHHS! BUKOPHCTAIM EeKCIIEPHMEHTAIIbHI
3pa3Ku cyMilel pOCIMHHOI CyOCTaHIIii TacTepHaKy MOCIBHO-
ro tpasu excrpakty rycroro (IIIITED) — (Pastinacae sativae
herbae extractum spissum) 3 TO3BOJICHIMH IO MEAUIHOTO
3aCTOCYBaHHS IPyIaMU TOTMIOMDKHUX PEYOBHH [4]. 3rimHO 3
Metoarkamu KoHTpodro akocTi, [ITITEL sBisie coboro B s3Ky
Macy KOPUYHEBOTO KOJIbOPY 3 ApOMAaTHUM 3aIlaxoM, 110 JieT-
KOPO3YMHHA Y BOJIi, PO3UMHHA B €TAHOII, Maike HepO3UNHHA
y DIIIEPHH], POCIMHHUX 1 MIHEPAIBbHUX OJIisIX, HC PO3UHMHHA
B xJ10podopmi it erunarnerari [2,5].

Y pe3synbrarti hapMaKkoIOriYHOrO CKPUHIHTY BCTAHOBJICHO
CepeHbOTEPANIEBTHYHY /103y €KCTPaKTy ryctoro sik ADI
Ha OfIHYy TabJeTKy 3araibHOr0 Macoro 0,60 T, 10 CTAHOBUTH
0,28 r [2].

3a3HayMMO, 110 BBEACHHs CyOCTaHIlii POCIUHHOIO I10-
xomxennst [IIITED y cxman po3pobienux Tadnerok «Ilac-
TUHOKap/» HE MIOBUHHO 3/[ICHIOBATHCS] METOJIOM MPSIMOTO
TIpecyBaHHsI — 000B’I3KOBUM € TIOTIEPETHE TPAHYIIOBAHHSI.
HaiiGinpm parioHalbHUM 1 TIOMUPEHUM Y [bOMY pasi €
METOJI BOJIOTOT'0 IPaHYITIOBaHHSL; HOTO BBAXKAIOTh HAHOUIBIIT

OOTPYHTOBAHHM i JOIITHHIM TIiJT 9ac pO3pOOICHHS POCIHH-
Hux JI3 i3 pitoekcTpakramu [6].

TMomepenHiit BuOip CKIATHUKIB y TaONeTKaxX i3 BMiCTOM
pocmuaHOi cyoctanmii [IIITET 3mificHnnm mMeTomoM Ma-
TEeMaTHIHOTO TUIaHyBaHHs excriepumenty (MIIE) [7]. Tlix
4yac poOOTH BUKOPHUCTAIN 4 TPYNH JONOMDKHHX PEUOBHH
(po3my1ryBadi, HAITOBHIOBAY1, aHTU(PUKIIHHI PEYOBHHH Ta
nesinterpantn). IXHIO XapakTepHCTHKY, piBHi (akTopiB i
BIJICOTKOBE CITiBBITHOIICHHS HABEJACHO 6 maonuyi 1.

Hageneni B mabauyi 1 rpyny JOMOMDKHUX PEYOBHH TI0-
JISUTM Ha PiBHI (DaKTOPIB, 1110 BUBYAIH, BUKOPHCTOBYIOUH
METOJl YOTUPH(PAKTOPHOTO EKCIEPUMEHTY, OCHOBOIO SIKOTO
€ IPEKO-JIATMHCHKUI KBapar. SIK BIAryKH BUKOPHUCTOBYBAJIN
TaKi MOKa3HUKH TpaHyJIsTiB i Tadnerok i3 [IIITET:

—y, Tay,” — IIMHHICTH MacH J1s TabneTysanHs, ¢/100 r;

—y, Tay,’ — HaCHITHA TYCTHHA, T/CM’;

—Y, Tay,’ — po3majanns TabJeToK, XB;

—y, Tay,’ — CTifKicTb TabIeTOK 10 po3naBmoBanns, H;

— Yy, Tay,’ — CTHPaHiCTb TabIETOK, %.

DapMaKOTEXHOJIOTIUHI XapaKTePUCTUKN OAEpKaHUX
TPaHyIIATIB BU3HAYAIM BiMOBIIHO 1O METOIWK, BHKJIAze-
Hux B JI®Y [8]. TabneTku oTpuMaiu 3 BUKOPUCTAHHSIM
TiIpaBIiYHOrO TAOJIETKOBOI'O PECY 3a JOTIOMOTOI0 IIpec-iH-
cTpyMeHTy (miamerpom 11 mm) min miero Tucky 120 MlTa.
BunpoOyBanust orpumanux tadnetok «llactuHokapm» Ha
MilHICTh 3aificHiy Ha npwiani TBT kommnanii «EpBeka»
(Himeyuuna). Kinskicts IIITED (y Bincorkax) y ckmazi
HaIpabOBaHUX MOJIENIBHUX 3pa3KiB CyMillleli CTaHOBHIIA
47 %. BunpoOyBaHHs 3AIHCHUIIN TIPU JIBOX MOBTOPEHHSX
(y, Tay,’), BAKOPHCTAJIM CEPEIHE 3HAYCHHS [Tl O HIOBAHHST
B3aEMO/IIT MK (haKTOpaMHu.

Pesynbratu

Pesynbraty BUNpoOyBaHb 1010 BU3HAYEHHS (papMakoTex-
HOJIOTIYHNX XapaKTEPHUCTUK SIKOCTI OIEP KaHOTO TPaHYIIATY
i Tabnerok «[lacTuHOKapm» HABEAECHO B mabauyi 2.

3ae)XHiCTh MOKA3HHUKIB TPaHyJIATY Ta TabneTok «Ilactu-
HOKap[» BiJT (aKTopiB, sSIKi BUBYAIH, HABEACHO Ha puc. 1-3
1 B mabauysix 3—7.

VY pesynbraTi eKClepuMEeHTAIbHUX JIOCIIKEHb L1010
BUBYEHHS BIUIMBY /P Ha IUIMHHICT TPaHyISATy BU3HAYMIN:
HaWO1IBIIOrO BIUTMBY 3a3HAIOTH aHTU(PHKLIIIHI PEeUOBUHH,
1110, IEBHOKO MipOFO, € IPUPOTHUM siBUIleM. HaiiMeHImit yac
BCTaHOBWIH 17151 acpocuity — 8,7 ¢. [lono BrutuBy inmmmx /1P,
TO TXHE pamwxyBaHHs Take: D > C > A > B > res. Y koxHiii
rpymni JIP BcTaHOBHMIIM CIIONYKY, 1110 HAHOLIbIIE BILIMBAE HA
BU3HAYCHHI NIOKA3HUK IUIMHHOCTI Macu JUtsl TaOJaeTyBaHHs
(mabn. 3). 3a paHxyBaHHSM psifl riepeBar (akTopiB Jyis
BU3HAYEHHSI ONTUMAJIbHOTO 3HAYEHHS HACUIIHOI I'yCTHHHU
ozepkanoi TabaeTKOBOi MacH (y,) Mae TaKMH BHIJIAL:
A>B>D>C>res.

Hapuc. 213 naBeneHo xapaxkTepHi 3HAYCHHS 15l KOYKHOTO
(baxTOpa BIUIMBY Ha HACHITHY T'YCTHHY. 3a pe3yJabTaTaMH
uX BUMPOOYBaHb 3pOOMIN BUCHOBOK, IIO CEpel psay
HaIlOBHIOBaYiB ONTHMAJIbHE 3HAYEHHS HACHITHOI TYCTHHHU
3a0esredye Mikpokpucrangiyna nemonosza 101 Ha piBHI
0,766 r/cm®. 3aranom psa nepeBar Mpu BUKOPUCTAHHI Ha-
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Tabnuus 1. ®aktopw Ta ixHi piBHi, LLO BUBYaNM nig Yac BUGOPY [OMOMIKHUX PEHOBWH Y CKNagi CyMiLLi Ans rpaHynsiTy TabneTok

A- a, — MikpokpucTaniyHa uertonosa 101 35%
HanoBHt0BaY a, — MikpokpucTaniyHa uentonosa 102
a, — NIaKTo31 MoHoriapar
, — prosolv HD 90
B- b, — HeycuniH UFL 2 7%
poanyLuyBay b2 — Kpoxmarb KyKypya3sHWN
b, — kpoxmarb kapTonnaHuii
b, — Heocop6-100
C- C, — HaTpito kKapBoKCUMETUMKPOXMArb 10 %
nesiHTerpaHT C, — NnasaoH
¢, — noninnasgoH XL10
C, — HaTpito KapGOKCMMETUILIENtONO3a
D- d, — Tansk 1%
AHTUPUKLIHA pevoBUHA d, — marHito cTeapar
d, — aepocun
d, — KanbUjto cTeapar

Tabnuus 2. Matpuus nnaHyBaHHs eKcrnepuMeHTy ofepxaHoro rpanynaty 3 MMNTEl i Tabnetok «INacTtuHokapay»

®akropu Biaryku

b, d, 071 |oe8 |078 [081 |15 052|055
a, b, c, d, 052 (049 |052 [049 [152 [15 99 99 067 |076
a, b, c, d, 055 [047 |055  [047 |11 10 87 85 093  [097
a, b, c, d, 054 (045 |054 [045 |17 175 |58 57 12 1,15
a, b, c, d, 062 |068 |062 [068 [275 |25 88 92 078  |091
a, b, c, d, 057 |054 |057 |054  [148  [143 |13 110 101|085
a, b, c, d, 045 |05 |045 [051 [135 |15 85 74 12 1,15
a, b, c, d, 031 033 (031 [033 |35 32 51 54 18 17

a, b, c, d, 091 093 [091 [093 |6 55 152|140 |09 0,81
a, b, c, d, 06 055 |06 055 |18 18 84 80 099 (113
a, b, c, d, 054 (058 |054 |058 |185 |18 127|124 102|091
a, b, c, d, 042 035 [042 [035 |14 144 |11 108 1,1 0,96
a, b, c, d, 071 |09 |o71 [069 [102 |105 |95 92 079  [0,71
a, b, c, d, 048 |051 [048 [051 |30 31 102 |98 102 (1,12
a, b, c, d, 035 033 (035 (033 |19 19 55 52 15 161
a, b, c, d, 035 039 (035 [041 |17 172 |68 72 13 13

TTOBHIOBAYIB, 1110 BUBYAIH, TAKHNA: MIKPOKPHCTAIIIYHA IIEITI0-
no3a 101 (0,766 r/em?) > mikpokpucraniyna nesonosa 102
(0,533 r/cm?) > nmakro3u moHoriapar (0,473 r/cm?) > Prosolv
HD 90 (0,395 r/em®). V rpymi po3myriryBadiB ONTHMAIbHE
3HA4YCHHs HACHITHOT T'YCTHHH 3a0e3Medye Kpoxmalb Kap-
TOIUTAHUM. PsijI MEBHUX mepeBar y rpymi po3mylyBadiB
MOXKHA OXapaKTepU3yBaTH TaK: KPOXMallb KapTOIUISHUI
(0,610 r/cm?) > meycmnin UFL 2 (0,576 r/cm®) > kpoxmaiib
kykypymssiauii (0,501 r/cm®) > Heocop6-100 (0,478 r/cm?).
3a eKCHepUMEHTAJIbHIUMH JTAaHUMH, 110 OJCpIKalH, Hail-
BHIIE 3HAUEHHS MOPIBHSHO 3 IHIINMH JE3IHTETPaHTAMHU
Mae pedoBrHa nomimasnony XL10 — 0,591 r/cm?, a Harpito

KapOOKCHMETHIIKPOXMAJIh, HATPiI0 KapOOKCHMETHIIIEITIONO03a
Ta IUIa3J0H MAOTh Maiike OHaKOBI mokasHukw: 0,543 r/cm?,
0,518 r/em?, 0,515 r/cm? BignoBigHO.

HaiimMeHiunii BB Ha 3HaYEHHSI TYCTUHU MalOTh PEyo-
BUHH, 1[0 BUKOPUCTOBYBAIIU SIK aHTU(DPUKIIIHHI: aepOCHI
(0,586 r/cm?®) > marnito creapar (0,571 r/cm?®) > KanbIiito
creapar (0,530 r/cm?®) > tamsk (0,479 r/cm?). 3a pamky-
BaHHSM 3HAYCHHS HACHITHOI TYCTHUHH 3aJISKHO B JOCIHIi-
JUKEHUX (DaKTOPIB PO3TALIOBAHI B IEBHINA MOCIIIOBHOCTI
(mabn. 4).

Po3pobneni rpaHyM TiIaBai mMporecy TabIeTyBaHHS
3a JIOTIOMOTOFO JTA0OPaTOPHOTO TAOIETIPECY Ta MEPEBIPsITH
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c/100 r
25
22,80
20
W Tanbk
u
15 Aepocun
B Kanbuito cteapat
10 B Marito cteapat
5
0

Puc. 1. BnnvB aHTUPHKLIHUX PEYOBMH HA MIIMHHICTb Macy Ans TabrneTyBaHHs.

ricm®
0,9
0,8 MKLI 101
MKL, 102
0,7
Jlaktosn moHorigpat 0,610
0,6 Prosolv HD 90 0,576
0,501
05 0,478
0.4 Kpoxmanb kapTonnsHumn |
Heycunin UFL2
0,3 B .
Kpoxmanb KykypyassiHWi
0,2 Heocop6-100 —
0,1 —
0
Puc. 2. Bnnve HanoBHI0BaYa Ta po3nyLlyBaya Ha HacunHy ryCTUHY Macu Ansi TabneTtyBaHHs.
rlcm®
0,7
06 _ 0,586 ¢ 574
B Toninnasaox XL10 0,530
05 ' Hartpito kapbokcumeTunkpoxmars 0,479
B Hartpito KMLJ
0,4 B [nasgoH —
0.3 m Aepocun B
Marito cteapat
0,2 .
Kanbuito cTeapat
0,1 Tanbk —
0 I

Puc. 3. BnnuB gesiHTerpaHTy Ta aHTUpUKLiAHOI PEHOBWUHW Ha HACUMHY FYCTUHY Macu A5 TabneTyBaHHs.
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Tabnuus 3. Bnnue hakTopiB Ta ixHix piBHIB Ha NNWHHICTL TabneTkosoi Mack 3 MIMTEN

PiBeHb thakTopa MpiopuTeTn piBHiB thakTopiB Yucnosui nokastuk, ¢/100 r
(3a MiHiManbHUM YacoM c)

2 1 3 4

A a,=a,>a,>a, 12,49 = 12,52 > 16,20 > 19,58
B b,=b,>b,=b, 12,11 =12,66 > 17,76 = 18,34
c ¢,=c,=c,>c 10,36 = 12,59 = 15,11 > 22,78
D d,>d, =d,>d 8,68 > 13,74 = 15,58 > 22,86

Tabnuus 4. Bnnus akTopis Ta iXHiX PiBHIB Ha HACKMHY ryCTUHY

A a,>a,>a,>a, 0,766 > 0,533 > 0,473 > 0,395
B b,=b,>b,=b, 0,610 = 0,576 > 0,501 = 0,478
c c,>c =¢,=¢, 0,591>0,543 = 0,518 = 0,515
D d,=d,>d,>d, 0,586 = 0,571 > 0,530 > 0,479

Tabnuua 5. Bnnve chakTopis Ta ixHix piBHIB Ha Yac po3nagaHHs

A a,=a,>a,=3, 13,65 = 15,5 > 19,54 = 20,51
B b,=b,>b, =b, 13,78 = 14,05 > 19,24 = 22,14
c c,=¢,>¢,=¢, 11,98 = 13,47 > 2,12 = 23,63
D d,>d,=d, =d, 13,05 > 17,24 = 19,56 = 19,35

Tabnuus 6. Bnnus hakTopis Ta iXHiX piBHIB Ha CTilKiCTb TabneTok

A a >a,>a,>a, 113,37 > 98,13 > 86,13 > 72,38
B b,>b, >b,>b, 115,75 >91,63 > 83,38 > 79,25
c c,>¢,>¢,>¢, 103,38 > 100,5 > 95,38 > 70,75
D d,>d,>d,>d, 116,89 > 100,26 > 96,03 > 89,59

Ta6nuus 7. Bnnus chakTopis Ta iXHix piBHIB Ha CTUPaHiCTb TabneTok

A a,>a,>a, >a, 0,75>0,94> 1,16 > 1,31
B b,=b,>b,=b, 0,84=098>1,17=1,18
c c,=¢c,>¢ =¢, 0,92=1,01>1,08=1,16
D d,=d,=d,>d, 0,94=0,97=1,01>1,25

Ha BinnoBigHicTs BuMoram JIDY [8] 110710 cTiiikocTi 10 po3-
JABIIFOBAHHS TAaOJNETOK, PO3MAaHHs Ta CTUPAHOCTI. Brums
3aIPOITOHOBAHHKX [Tl HACTYITHOTO PO3POOICHHS MOICTBHUX
TecT-3paskiB [IP Ha mporiec po3nagaHHs TabIeTOK HaBEACHO
B mabnuyi 4.

OTxe, OUTBIIICTH TECT-3pa3KiB, 1110 BUBYAJIH, BiAITOBITaTH
TPAaHUYHUM TIapaMeTpaM IIoJ0 PO3MaJaHHs ad0 HaBITH HE
BUTPUMYBAJIU TECT 3a BUMoramu DY, 1o Mae cTaHOBUTH
He Oinblie Hixk 15 XB.

OO6roBopeHHs

OntuManbHUil 800 MaKCUMAaJbHHUN BIUIMB Ha 9ac pO3Iia-
JIAHHS HAJICKUTH pedoBuHaM (akropa C — me3iHTerparop,
a aHTH(PUKLIMHI PEYOBUHHU, 3aKOHOMIPHO, XapaKTepH3y-
FOThCSI MIHIMQJIbHMM BIUTHBOM Ha PO3MaJaHHs. 3BaXKaroun
HA TIe, TopsAAoK Mae Takuii Bursia: C > B > A > D > res.
3a UM paH)KyBaHHSM (BiJl HAWMEHINIOTO J0 HAMOUIBIIOrO
Yyacy po3mnajiaHHs) piBHI (pakToOpiB po3TalioBaHi B MEBHIiH
MOCTITOBHOCTI (mabn. 5).
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Tabnuusa 8. PaHxyBaHHS piBHIB hakTopis 3a (hapMakoTEXHOMOMNYHUMM NOKa3HUKaMV MOAEMbHUX 3paskiB

®akTopu ®apmaKoTeXHOMNOTi4YHi NOKa3HUKM PaHxXyBaHHs piBHIiB (hakTopiB

A — HanoBHtoBau

NIVHHICTb Macy Ans TabnetysaxHs, ¢/100 r

a,=a,>a,>a,

HacunHa ryctuHa ricm®

a,>a,>a,>a,

po3nagaHHs TabrneTok, XB

a,=a>a,=a,

CTilKiCTb TAbrEeTok A0 po3aaentoBaHHs, H

a,>a,>a,>a,

CTUpaHicTb TabneTok, %

a,>a,>a,>a,

B — po3nywysay

NIVHHICTb Macy Ans TabnetysaxHs, ¢/100 r b,=b,>Db,=b,
HacunHa ryctuHa r/cm® b,=b,>b,=b,
posnafaHHs TabneTok, X8 b,=b,>b,=b,
CTillKicTb TabreTok Ao po3daentoBaHHs, H b,>b,>b,>b,
CTUpaHicTb TabneTok, % b,=b,>b,=b,

C — pesiHTerpaHTt

NIVHHICTb Macy Ans TabnetysaxHs, ¢/100 r

C1=CS=CZ> C,

HacunHa ryctuHa ricm®

C3> C,=C,=¢,

po3nagaHHs TabrneTok, XB

CTiiKicTb TabneTok 4o po3aasrioBaHHs, H

CTUpaHicTb TabneTok, % c,=C,>C,=¢,
D — aHTudbpuKLiiHa pevoBMHa MAVHHICTb Macy Ans TabneTyBanHs, ¢/100 r d,>d,=d,>d,
HacunHa ryctuHa ricm® d,=d,>d,>d,
poanagaHHs TabneTok, XB d,>d,=d,=d,
CTilKiCTb TAbrEToK A0 po3aaentoBaHHs, H d,>d,>d,>d,
CTUpaHicTb TabneTok, % d,=d,=d,>d,

BunpoOyBaHHsI TabIETOK MIO/10 CTIHKOCTI JI0 PO3/aBIIIO-
BaHHsI [TOKa3aJI1: HAOLIBIINI BIUIMB Ha 1€ TEXHOIOTTYHUH
TIOKa3HMK HaJIeXKUTh PEYOBHMHAM 13 IPYIH HAlOBHIOBAYIB,
HalMEHII 3HAYeHHS 33 UM T1apaMeTpOM BJIACTHBI aHTH-
(pUKLIHIM pedoBUHAM. Psit IeBHUX repeBar 1o/10 BIUTUBY
JIP Ha criikicTb 10 po3aasmoBanus: A > B> C > D.

Y mabnuyi 6 HaBEJCHO PE3yJIBTaTH BUMPOOYBaHb OO0
PpamXyBaHHS KOXKHOT'O 3 PiBHIB ()akTOpiB 1 BiIIOBIHY e(ek-
TUBHICTb PeaIbHOTO BIUIMBY Ha IIOKa3HUK CTIHKOCTI TaOJIETOK
JIO PO3/IaBIIIOBAHHSI.

Y pesyinbrari aHaNi3y JOCIIKESHb OO OLIHFOBAHHSI CTH-
paHOCTI TabJICTOK BCTAHOBWJIM PsiJ TIepeBar Juisi (hakTopis:
A > B > D > C > res. HaitOinpImi 3Ha4eHHS B CKJIAMl PO3-
poGieHnX TabIeTOK HajeXaTh HAITOBHIOBAUY. 3ayBa)KNMO:
TIOKa3HUKH, SIK1 OTIMCYIOTh OUTBIIICTH JJOCIIKEHNX 3pa3KiB,
He BinnosigaroTs BuMoram 1DY. Y mabruyi 7 HaBeaeHo pe-
3yJIBTaTH BUMPOOYBaHBb 11010 PAH)KYBaHHS KOXKHOTO 3 PIBHIB
(bakTopiB Ta e(PeKTUBHICT IXHBOTO BILINBY.

[TincymMoByI04HM pe3ysbTaTH eKCIIEpUMEHTAIBHIX BUITPOOY-
BaHb 13 3aCTOCYBaHHAM MaTeMaTHYHOT MOJIEIIL, 1110 TOOY/I0BaHa
3 ypaxyBaHHSIM TPEKO-JTATHHCHKOTO KBa/Ipara, MOYKHA CIIpO-
THO3yBarH BUOIp parioHansHuX JIP, 110 MaroTh 3a0e3nedyBaru
oziepyKaHHst TaOJIETOK 13 BCTAHOBJICHUM Ha OCHOBI JOKJTIHIYHUX
BHUIPOOyBaHb ONTUMAITEHAM BMicToM (itocyocTantyi [TTTTET.

I pyHTYIOUKCE Ha pE3yTIbTaTax eKCIIEPUMEHTATBHUX T0CITi-
JOKEHb, MO’KHA TaKOXK CIIPOTHO3YBATH PalliOHAIBHUH CKIIa]l
P (mab6n. 8).

OTxe, 4715l HACTYITHHX JTOCII/PKCHB Y HAITPSIMi pO3pO0IICH-
Hs1 TabneToBaHoi Jikapebkoi popmu (JID) 3i BectaHOBICHUM
panimie Bmictom [ITITEL cnix 3BepHYyTH OKpeMy yBary Ha
taki JIP: mikpokpucraniyna nemono3a 101 — HanoBHIo-
Ba4; KPOXMaJlb KapPTOIUISIHUI — PO3IYIIyBay; MOMIILIa3[0H
XL-10 — cynepae3iHTerpaHT, aepocuil — aHTUPPUKIIIHHA
pevOBHHa.

Ha mincrasi pe3ynabratiB (apMakoTEeXHOJIOTIYHUX JI0-
CJII/DKEHD 13 3aCTOCYBaHHSIM METO/Y TPEKO-JIATHHCHKOTO
KBa/IpaTa MaTeMaTHYHOTO IJIAHYBaHHS €KCIIEPUMEHTY 3a-
MIPOIIOHOBAHO ONTUMATLHUH CKIIAJ Tst TabeToBaHoi JID i
HasBoro «[lactuHOKapy, sikuit po3podiieno Ha ocHoBI ADI
— (itocyocranmii ITTITEL i3 BUKOPUCTaHHSAM J03BOJICHUX
JP o MemyHOTO 3acTocyBaHHs. Pe3ynbrarn BUnpoOyBaHb
BPAXOBAHO IIiJ] 4yac PO3pOOJICHHSI HOPMATUBHOI JJOKYMEH-
Tanii Ha mperapar, 30KpemMa MPOEKTY TEXHOJOTIYHOTO
pertamenty (TP), 3Baskaroun Ha TEXHOJIOTTYHE 00 JTHAHHS
BUPOOHMYOT AUTbHHUIII 11eXy B yMoBax TOB «®apmarieBriana
KoMMaHist “310poB’s”» (M. XapkiB) — akT arnpobanii TP Big
30.06.2021 p. [9].

Y pesynbrari eKcriepuMEeHTaIbHUX A0CIIJDKeHbB, TTiJ] 4ac
SIKUX 3aCTOCYBaJIM METOJ| MaTeMaTHYHOTO IJIaHYBaHHS
EKCIIEPUMEHTY Ha OCHOBI I'DEKO-JIATHHCHKOTO KBaJpara,
TEOPETUYHO OOTPYHTOBAHO I €KCIIEPUMEHTAIEHO MiJITBEp-
JoKeHO ckiran tabneroBaHoi JI® «[lactuHokapm». Hamami
HOro BUKOPHCTAHO IIiJT 4ac BUIPOOYBaHb (i3MKO-XIMIYHUX
1 TOKJIIHIYHUX (PapMaKoJOTIYHUX JOCIiDKEeHb [2,4,6].
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Pesymeratn mocmikeHb BpaxyBald TaKOX I 4ac po3po-
G11eHHS OJIOK-CXEMH TEXHOJIOTTYHOTO IPOIIeCY BUPOOHUIITBA
TabneTok «I[lacTHHOKAPIY KapAiOMPOTEKTOPHOT Jii, 1110 PO3-
pobneni Ha ocHOBI ¢itocydctanmii [TITTET, # anaparyproi
CXEMH; allpoOOBaHO B YMOBAX IIPOMHUCIIOBOTO BUPOOHHUIITBA
TOB «®apmarieBrnaHa KoMmaHist “310poB’s’”™» (M. XapKiB)
Ta JUIs1 BU3HAYEHHS KOHTPOIbOBAHNX TEXHOJIOTTIHUX XapaK-
TEPUCTUK (TTapaMeTPiB) TS KOXKHOT 31 CTaliil TEXHOIOTTYHO-
ro mporiecy BUrotoBineHHs JI3 y ¢popmi Tadierox.

BucHoBKkuM

1. TeopernyHo OOIpyHTOBaHO W E€KCHEPUMEHTAIBHO
Ppo3pobIieHo ckiia TabneroBaHoro JI3 i yMOBHOO Ha3BOIO
«[TacTrHOKapm» KApAIOMPOTEKTOPHOI /1ii HA OCHOBI BITUM3-
HSHOI CyOCTaHIIT POCIMHHOTO MOXODKEHHS — ACTEPHAKy
TIOCIBHOTO TPaBH €KCTPAKTY I'yCTOTO.

2. 3acTocyBaBIIM METOJ MaTeMaTHYHOTO IIaHyBaH-
HSl €KCTIEPUMEHTY 3 BHKOPHCTAHHSM I'PEKO-TaTHHCHKOTO
KBa/ipaTa, BUBYWIN BIUIUB 16 JOMOMDKHUX PEUOBHH, IO
TIOALTIN Ha 4 TPYTIH, Ha (PapMaKOTEXHOJIOTIYHI BIACTHBOCTI
TIOPOIIKOBUX Mac st TabieryBaHHs 1 Tabnerok i3 ITTITEIL.
Hanani BcTaHOBWJIM paHKOBaHI IepeBaru y psimax. Y pe-
3yNBTaTi PapMaKOTEXHOJIOTTIHIX BUITPOOYBAaHb TIOPOIITKOBIX
Mac i1 TabJIeTyBaHHSI BCTAaHOBJICHO JiijiepiB cepen rpyn /1P,
110 JIOCJTI/INITA: HAITOBHIOBAY1 HA OCHOBI MiIKPOKPUCTAIIIYHOT
LIEITIONT03H (HAWOLIBIIT IPUHHATHI PE3yABTaTH BH3HAYMIN B
TIOPOIIKOBUX Macax, /10 SIKUX BBOJHMIN MIKPOKPHCTaJIdHy
uemnoo3y 101); kpoxmaib KapTOIUISIHUH (3-TIOMDK po3ITy-
ITyBadviB); KpocmoBinoH (momimia3noH) XL10 (i3 mesinTe-
TPaHTIB), KPEMHIIO JIOKCHT KOJIOIHUI — aepocui (cepen
AHTU(QPUKIIHUX PEUYOBUH).

3. BcTaHOBWIN MOXJIHBICTH OTPUMAaHHS TaOIETOK i3
MIITEI" MeTomoM BOJIOrOro rpaHysIlOBaHHS 32 YMOBU BBe-
JIEHHS 70 CKJIaay TopoIkoBux Mac JIP, o MaroTh Bosioro-
aicopOIIiifHI BIACTHBOCTI.

4. Pesynbrati BUNIpOOYBaHb BUKOPHCTAHO [UISi PO3PO-
OJIEHHS MPOEKTIB TEXHOIOTTYHOTO PErIAMEHTY Ta METOIUK
KOHTPOJIIO SIKOCTi Ha po3po0iieHi Tabnetkn «IlacTnHOKApm»
Kap/1ioNpOTEKTOPHOT M.

IlepcnieKTHBH MOJAJIBUIMX AOCTiIKeHb. BpaxoBytoun
pe3yIBTaT! TOKIIHIYHUX Oi0JOTIYHUX JTOCIIIKEHB, SKi Ha-
BEJICHI Y BIJIITOBIJJHUX 3BiTaX 3 HAyKOBO-IOCTIHOT pOOOTH,
3aITAHOBAHO PO3IIMPHUTH CIIEKTP (HapMaKOTEXHOJIOTIIHHX,
(hi3uKO-XiMIYHUX, MiKpOOioJoriyHNX, OiodapmamneBTuy-
HUX 1 OlOJIOTIYHMX BHIIPOOYBaHb JUIsl pO3pOOJICHHSI HOBHX
BiTUM3HSIHHUX JI3 Ha OCHOBI CTaHAAPTH30BAaHOI POCIMHHOI
cyocranmii [IIITET y ¢popmi TBepanx JikapchKux Gopm.

®iHaHCyBaHHA

[ocnimkeHHs BUKOHaHe B pamkax HOP HauioHanbHoro
chapmaLieBTUYHOrO yHiBepcuTeTy: «Po3pobka cknagy, TeXHonorii
Ta biochapmaLieBTUYHI JOCRimKeHHs nikapCbkux 3acobiB HAa OCHOBI
NPVPOAHOI Ta CUHTETUYHOI CYPOBUHIY, AepXpeecTpaLlis
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Age dynamics of strain differences in the morphofunctional state of
pancreatic beta- and amylin-producing cells in SHR and Wistar rats

T. A. Hrekova@*ABCPF O, V. Melnikova™BCE, Ye. V. Kadzharian(®8&

Zaporizhzhia State Medical and Pharmaceutical University, Ukraine

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

Large-scale epidemiological studies have shown that cardiac pathology and progressive atherosclerosis in patients with diabetes mellitus
occurred already at the stage of prediabetes. Obesity and insulin resistance affect cardiometabolic health due to pleiotropic effects of insulin.
Despite the vast range of research, some aspects remain hidden links in the overall pathogenesis of metabolic and hemodynamic disorders.

The aim of the work was to study the morphofunctional state of pancreatic islets (Pls), beta- and amylin-producing cells in male rats of
Wistar strain (normotensive) and SHR (with spontaneous development of hypertension) in age dynamics.

Materials and methods. The study was carried out using 38 male Wistar rats and SHRs aged 7 and 24 months. Non-invasive blood
pressure (BP) detection procedures were done using the BP-2000 Blood Pressure Analysis System. The morphofunctional state of Pls
was examined in serial 5-um thick pancreatic tissue sections. Beta- and amylin-producing cells were detected after histological prepro-
cessing and the use of monoclonal FITC-conjugated antibodies. Image file processing was done via ImageJ software (National Institutes
of Health, USA). Levels of glycemia were monitored with a SUPER GLUCOCARD-II glucometer.

Results. SHRs were hyperglycemic both at 7 and at 24 months, 8.41 + 0.15 mmol/l and 8.90 + 0.14 mmol/l, respectively, with elevated BP,
155+5/80+5mmHgand 165+ 5/90 + 5 mm, respectively. Old SHRs developed PI hypertrophy mainly associated with the increased
number and percentage of beta-cells, apparently in response to hyperglycemia. Both in the Pls of adult and old SHRs, the number of
amylin-producing cells was lower while the content of amylin was higher than those in the age-matched Wistar rats.

Conclusions. Male SHRs are characterized by a persistent increase in blood pressure and abnormalities of carbohydrate metabolism
already at adult age, one of the manifestations of which is hyperglycemia worsening with age. Chronic hyperglycemia in SHRs due to
the higher insulin requirement finds its expression in low content of this hormone in the islets at adult age and decreased its content in
beta-cells in old animals.

Key words: pancreatic islets, hypertension, insulin, amylin, Wistar rats, SHR.
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BikoBa guHamika wramoBmx BigmiHHOCTe MOpPhodyHKLiOHaNbHOro cTaHy 6eTa- Ta aminiH-npoAyKyBanbHUX KNITUH
nipwnyHkoBoi 3ano3m y wypis SHR i Wistar

T. A. I'pekoBa, O. B. MenbHikoBa, €. B. KagpxapsH

MacwutabHi enigemionoriyHi JocnigpkeHHs LOBENU, L0 cepLeBa NaTomnoris Ta aTepocknepos, sikUid NPOrpecye, Y XBOPUX Ha LiyKPOBUI
LiabeT HasiBHI BXe Ha cTagii nepenaiabeTy. OXMpiHHS 11 iHCYNIHOPE3WUCTEHTHICTb BNNBAKOTL Ha kapaioMmeTaboniyHuin cTaH Yyepes nneio-
TPOMHY Aito iHCYNiHy. HeaBaxatoum Ha LUMPOKWIA CNEKTP AOCNiMKEHb, AESKI aCMeKTU 3anmnLlaTbCst NPUXOBaHUMU NaHKaMu NOEAHAHOTO
naToreHedy MeTaboniYHWX i reMoaMHaMIYHUX NOPYLUEHb.

MeTa po6oTu — BUBUMTU MOPGOdYHKLOHANBHMIA CTaH NaHkpeatnyHux ocTpisuis (M0), 6eTa- Ta aminiH-NPoOAYKyBanbHUX KNITUH Y LLy-
piB-camuiB ninii Wistar (HopmoTeH3nBHMxX) Ta SHR (3i CMOHTaHHNM PO3BUTKOM FiNEPTEH3ii) y BIKOBI AYHAMIL.

Matepianu Ta metoau. JocnigxeHHs 3aincHunm Ha 38 camusx wypis Wistar i SHR Bikom 7 i 24 micsui. HeiHBa3uBHe BuMiptoBaHHs apTe-
piansHoro Tucky (AT) BukoHanw 3a fonomoroto cuctemu aHaniay AT BP-2000. MopdodbyHkLioHanbHui ctaH MO focnignnm Ha cepiHux
3pizax TKaHWHY NiALLYHKOBOI 3ano3n 3aBTOBLLKM 5 MKM. BeTa- Ta aminiH-npoayKyBanbHi KNiTUHY igeHTUdIKyBanu nicns nonepeaHLoi
ricronoriyHoi 06pobkK Ta BUKOPUCTAHHA MOHOKMOHanbHUX FITC-koHtoroBaHmx aHTuTin. ®aiinu 3o06paxeHb 06pobunu 3acobamu npo-
rpamHoro 3abeaneyeHHs Imaged. PiBHi rnikemii koHTpontoBanu 3a gonomoroto rnokometpa SUPER GLUCOCARD-II.

Pesynisratu. SHR 6ynu rineprnikemiyHumu i yepes 7 (8,41 + 0,15 mmonb/n), i Yepes 24 micsaui (8,90 + 0,14 Mmmonb/n), Manw NigBULLEHMIA
AT-155+5/80+5mmprt. cT.i 165+ 5/90 £ 5 mm BignosigHo. Y ctapux SHR possuHynacs rineptpodis 10, Hacamnepep noe’si3aHa 3i
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OpueiHaribHi 0oCidxeHHs!

36inbLUEHHsM KinbkocTi Ta BincoTka 6eTa-kniTvH, iIMOBIpHO, Y Bignosiab Ha rineprnikemito. Y MO gopocnux i ctapux SHR KinbKiCTb KNiTUH,
Lo NpOAYKYHOTb amifiH, MeHLLa, a BMICT aminiHy BULLWIA, HiX Yy LWypiB niHii Wistar BianosiaHoro Biky.

BucHoBku. Camui SHR xapaktepu3aytoTbCsi CTIMKUM MiABULLEHHSIM apTepianbHOrO TUCKY Ta NOPYLLEHHSIMW BYrNEBOAHOMO 0OMiHY Bxe B
[LOpOCIIOMY BiLli, OAVH i3 NPOSIBIB LibOro — NMpOrpecyBaHHs rinepriikemii 3 Bikom. XpoHiyHy rinepriikemito y SHR BHacnigok nigsuieHoi
noTpebw B iHCYMiHi BUSHAYMIK 32 HU3bKUM BMICTOM LIbOrO FOPMOHA B OCTPIBLISIX y LOPOCIIOMY BiLli Ta 3HMXXEHHSAM 1Oro BMICTy B BeTa-kni-

TUHaxX y CTapux TBapuH.

KntouyoBi crnoBa: naHkpeaTuyHi OCTpIBLi, CMOHTaHHa rinepTeHsis, iHCyniH, aminiH, wypn Wistar, SHR.
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Lately, a considerable number of information has been accu-
mulated about arterial hypertension (AH) not only as a he-
modynamic phenomenon, but rather as a complex syndrome
that includes various combinations of abnormal distribution
of adipose tissue, hyperactivity of the sympathetic nervous
system, imbalance of pressor-depressor mechanisms, meta-
bolic perturbations, and other abnormalities [1].

Large-scale epidemiological studies have shown that car-
diac pathology and progressive atherosclerosis in patients
with diabetes mellitus (DM) occurred already at the stage of
prediabetes [2,3].

It is noteworthy that hypertension and dyslipidemia as
traditional risk factors for cardiovascular complications are
often documented in persons at the prediabetic state [4].
Intensive study results on complex and even contradictory
mechanisms, by which obesity and insulin resistance (IR)
affect cardiometabolic health, have the potential to extend
beyond the earlier concepts existed over the years about
IR as being associated exclusively with inadequate insulin
effects on carbohydrate metabolism. The actual experience
suggests pleiotropic effects of insulin involved in protein
and fat metabolism, ion and amino acid transport, cell cycle
regulation, cell proliferation and differentiation, and, not least,
nitric oxide synthesis [5].

Initial interest in the hormone amylin as a major com-
ponent and cause of islet amyloidosis prompted a series of
intensive studies, resulting in the presentation of a 37-amino
acid polypeptide produced and co-secreted with insulin by
pancreatic beta-cells. Subsequently, experimental evidence
was obtained for the synergistic regulation of blood glucose
levels by insulin and amylin, the genes of which contain
similar promoter elements, and the transcription factor PDX1
regulates the effect of glucose on both genes [6]. However,
the parallel pattern of glucose-stimulated insulin and amylin
secretion by beta-cells was altered in experimental models of
diabetes, indicating that strict co-expression of the genes for
these hormones may be disrupted under certain conditions.

Team collaboration between clinicians and morphologists,
having a shared interest to identify the mechanisms of the
onset and progression of so prevalent comorbid pathology,
has demonstrated the direct effect of hyperamylinemia with
the impaired pancreatic beta-cell function on the development
of diastolic dysfunction and myocardial hypertrophy after the
onset of type 2 DM clinical course, as well as on aggravation
of the latter [7,8].

Given the immediacy of the issue, the incidence and com-
plications of this pathology, research has continued at all

levels, including both experimental modeling and clinical
studies. Modern approaches to simulation of AH and DM in
animals are based on several methodologies. First, functional
or morphological abnormalities in disease models induced
by characteristic milieu conditioning or specific agent ad-
ministration; second, the use of genetic animal strains, for
example, spontaneously hypertensive rats (SHR) that are
primarily normotensive and spontaneously develop chronic
hypertension as they age [9].

Despite the vast range of the already carried out and con-
tinuing scientific research, some aspects remain hidden links
in the overall pathogenesis of metabolic and hemodynamic
disorders.

Aim

Therefore, the aim of the work was to study the morphofunc-
tional state of pancreatic islets (PIs), beta- and amylin-pro-
ducing cells in male rats of Wistar strain (normotensive)
and SHR (with spontaneous development of hypertension)
in age dynamics.

Materials and methods

The study was carried out using 38 male rats assigned to
4 groups: Groups 1 and 2 of 10 animals each — intact male
Wistar rats at the age of 7 and 24 months; Groups 3 and 4
of 10 and 8 animals, respectively, — 7- and 24-month-old
male SHR.

Experimental procedures of the study were carried out
precisely following the national “General Ethical Principles
of Animal Experiments” (Ukraine, 2001), aligned with the
“European Convention for the Protection of Vertebrate Ani-
mals used for Experimental and Other Scientific Purposes”
provisions (Strasbourg, 1986), “Statement on Animal use in
Biomedical Research”, adopted by the 41* World Medical
Assembly (Hong Kong, September 1989) and Directive
2010/63/EU of the European Parliament and of the Council
of 22 September 2010 on the Protection of Animals Used for
Scientific Purposes.

Non-invasive blood pressure (BP) detection procedures
were done twice using the BP-2000 Blood Pressure Analysis
System (Visitech Systems, USA): prior to forming the groups
and at the end of the experimental period, before the rats
were anesthetized with thiopental (80 mg/kg body weight).

The morphofunctional state of PIs was examined in serial
5-um thick sections from various parts of the pancreas. Beta-
and amylin-producing cells were detected after histological
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Table 1. The area of Pls, the number and area of beta- and amylin-producing cells, the content of insulin and amylin in the cells and Pls of SHR and Wistar

rats in age dynamics (M £ m)

Study series
Beta-cells 23+2 1712 71 22+3
58.83+0.29 69.99 + 0.78" 65.42 +0.32 66.97 +0.43("2
Amylin-producing cells 13+1 14 +£1 30 8+1@
58.67 +1.15 48.15 £ 1.391 51.47 £ 0.49" 57.18 £+ 0.26("2
Pl area, um? 2137 £ 134 1610 + 136 845 + 119 3150 + 41001

In the numerator: the mean number of cells in the PI; in the denominator: the mean cell area; significance of differences p < 0.05 in comparison to

7-month-old™ and 24-month-old® intact animals and 7-month-old SHRs("".

preprocessing and the use of monoclonal FITC-conjugated
antibodies (kits for the immunofluorescence detection of
insulin and amylin in tissues manufactured by Peninsula
Laboratories Inc., USA). PIs were identified in the ultraviolet
excitation spectrum at 390 nm with a high emission 38HE
optical light filter (Carl Zeiss, Germany) under an AxioScope
microscope (Carl Zeiss, Germany) using the AxioVision 40 V
4.8 software 2.0 (license No. 3005339). An interactive mode
of image analysis included extracting an area with statistically
significant fluorescence. At least 100 visual fields in each
series were subjected to the study, followed by file processing
via ImagelJ software (National Institutes of Health, USA). For
each PI found, parameters characterizing the concentration
of hormones and their content in the islet were calculated,
automatically detected morphometric parameters were
studied: the PI area (um?); the area of the immunoreactive
material in the islet (um?); the cross-sectional area and num-
ber of beta- and amylin-producing cells in the PI. Levels of
glycemia were monitored with a SUPER GLUCOCARD-II
glucometer (Arkray Factory, Japan).

The value of the arithmetic mean of the sample (M), its
variance and the error of the mean (m) were calculated for
all indicators. The statistical comparison of the study results
was done by ANOVA. A value of p < 0.05 was considered
to be statistically significant.

Results

The study revealed that SHRs were hyperglycemic both at
adult age (7 months) and at old age (24 months), 8.41 £0.15
mmol/l and 8.90 + 0.14 mmol/l, respectively, with elevated
BP, 155+5/80+ 5 mm Hg and 165+ 5/90 + 5 mm Hg
at the age of 7 and 24 months, respectively. In Wistar rats
with stable BP levels (135+5/ 75+ 5 mm Hg at 7 and 24
months of age), hyperglycemia was observed only at the age
of 24 months (6.07 + 0.16 mmol/l), while it remained in the
euglycemic range (4.71 + 0.11 mmol/l) in adults.

An analysis of the immunohistochemical findings of PI
morphofunctional state showed a predominance of small-
sized PI in their structure classified by area either in male SHR
or in Wistar rats, and their number was significantly higher
in 7-month-old SHR than that in the age-matched Wistar
rats, 80 % versus 51 %, respectively. In old Wistar males,
only small- and medium-sized islets were identified, while

large- and giant-sized ones were seen in the age-matched
SHR males, that accounted for 12 % and 13 % of the PIs
total number identified, respectively (7able 1).

A meaningful finding was that the mean area of PIs in
old SHRs was 4 times (p < 0.05) higher compared to that in
adult ones (7able 1), but this index was, on the contrary, 25 %
(p <0.05) lessened in Wistar rats by the age of 24 months.
To specify parameters, due to which such a notable change
in the mean area of PIs occurred in the animals, the mean
number and area of beta- and amylin-producing endocrino-
cytes were analyzed in their composition. It turned out that
the number of beta-cells in the Pls of old SHR was 3 times
greater (p <0.05) in comparison to 7-month-old rats, probably
causing an increase in their area (7able 1).

Similarly, a 26 % decrease (p < 0.05) in this parameter
in old Wistar rats compared to adult ones was the most
probable reason for the PI area reduction. A comparison
across rat lines showed that the mean number of beta-cells
in the SHR PIs at 7 months was 70 % (p < 0.05) lesser,
and at 24 months — 30 % (p < 0.05) higher as compared
to the age-matched Wistar ones. Changes in the mean area
of beta-cells in the experimental and control animals were
not as significant, since this mean value was only 2 % more
(p <0.05) in old SHR and 19 % (p < 0.05) — in Wistar rats
when compared with adult ones. Therewith, the mean area
of beta-endocrinocytes in 7-month-old SHR was 11 % more
(p <0.05), and at 24 months, it was 4 % less (p < 0.05) than
that in the age-matched Wistar rats (7able I).

The mean content of insulin in beta-cells did not differ
significantly when comparing male SHRs at the age of 7
and 24 months. Contrariwise, this value was significantly
increased in old Wistar rats, almost 3 times (p < 0.05), com-
pared to that in adults. Subsequent interstrain comparison of
the mean insulin content in the beta-cells of animals showed
that it was 17 % (p < 0.05) greater in SHRs at 7 months, but
60 % (p < 0.05) less at 24 months than that in the cells of
the age-matched Wistar rats. With regard to the mean insulin
content in the Pls, it exceeded the mean value of adult rats
by 2.7 times (p < 0.05) in 24-month-old SHRs. The same
occurred in old Wistar rats, as evidenced by an increase
in this parameter by 1.6 times (p < 0.05) in comparison to
7-month-old animals. It is worth noting that the PIs of both
adult and old SHRs contained less insulin than those of the
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age-matched Wistar rats, by 65 % and 42 % (p < 0.05) at 7
and 24 months, respectively.

The PIs of 24-month-old SHRs were characterized by a
higher mean number of amylin-producing cells (2.6 times,
p < 0.05) as compared to 7-month-old ones. When quanti-
tatively comparing this value with that of Wistar rats, the
numerical data were clearly defined by 78 % and 43 %
(p <0.05) less at 7 and 24 months, respectively. Interestingly,
the mean area of amylin-producing cells in SHRs was 11 %
(p < 0.05) increased by the age of 24 months, being 12 %
(p < 0.05) less at the age of 7 months, however, by 19 %
(p < 0.05) more at 24 months, which was demonstrated by
the results of comparison with the age-matched Wistar rats.

The mean content of amylin in the producing it cells of
SHRs at 24 months became statistically significantly lower
by 4 % (p < 0.05) when compared to that of adult animals.
This parameter was changed in Wistar rats in an entirely dif-
ferent way, namely, it was 15 % (p < 0.05) increased by the
age of 24 months. But the most noteworthy were the results
of interstrain comparison, which revealed a significantly
higher content of amylin in the cells producing it in SHRs
both at 7 and 24 months, which in numbers were 35 % and
13 % (p <0.05), respectively, from the indicators of the age-
matched Wistar rats.

A comparative single-strain analysis of the mean amylin
content in the PIs of adult and old animals showed a two-
fold increase in this indicator (p < 0.05) in SHRs with no
statistically significant changes in Wistar rats. However,
particular emphasis was placed on the results of interstrain
comparisons, strongly indicating the specific pattern of
changes in the amylin content in the SHR PIs, since it was
40 % less (p < 0.05) at 7 months of age and became 50 %
more (p < 0.05) at 24 months than that in the age-matched
Wistar rats.

Age-specific differences in the percentages of the studied
endocrinocytes in the Pls of Wistar and SHRs were deter-
mined. Thus, the percentage of beta-cells in adult and old
SHRs was 70 % and 73 %, respectively, that was higher
than that in the age-matched Wistar rats, representing 61 %
and 50 %, respectively. So, the maximum percentage of
amylin-producing cells (47 %) in 24-month-old SHRs made
total sense within the context of the already obtained mor-
phofunctional parameters.

Discussion

The pathogenetic links between type 2 DM, essential hyper-
tension with quite a predictable pattern of hyperinsulinemia/
IR and obesity development has got robust experimental evi-
dence and been clinically confirmed, as well as the absence
of any association between IR and secondary hypertension
[10,11]. The competence of the widely used model for the
study of essential hypertension on the strain SHR with ge-
netically modified hypertension, manifesting left ventricular
hypertrophy along with hyperinsulinemia/IR is worth men-
tioning [12,13].

The thrust of the study on multifactorial alterations of
metabolic phenotypes is to reveal multiple neuronal, inter-

hormonal associations and interreceptor coupling, as well
as many other interactions, followed by the determination
of intracellular activity. Even though the morphofunctional
analysis to some extent represents a mechanistic approach,
this study has revealed a number of structural and functional
patterns of the conceptual relationship between impaired
glucose metabolism and hypertension. Namely, in 7-month-
old SHRs, the mean PI area was more than half less, and
at 24 months, it was nearly double that of the age-matched
Wistar rats. A four-fold increase in the mean PI area in old
male SHRs appeared to be mostly driven by an increase in
the beta-cell number. By contrast, in old Wistar rats, the mean
PI area was reduced due to a decrease in the mean beta-cell
number, despite their compensatory hypertrophy. Such al-
teration has been confirmed by the capacity of beta-cells to
maintain metabolic homeostasis and normoglycemia through
an increase in insulin secretion and/or a rise in the beta-cell
number within the PIs [14,15].

In 24-month-old SHRs, instead, the number and area of
amylin-producing cells was increased, thereby increasing the
PIs area in these animals. Such a detection is in line with a
broadly accepted viewpoint on the toxic effect of hyperamy-
linemia and the subsequent deposition of amyloid, causing
beta-cell dysfunction and contributing to the development of
type 2 DM as well as pathogenetically associated cardiovas-
cular disorders [7,16].

However, both at 7 and at 24 months, SHR PIs were chara-
cterized by low number of amylin-producing cells, albeit
increasing between the two ages. In this regard, it is quite appro-
priate to suggest a state of impaired carbohydrate metabolism
even before the onset of fasting hyperglycemia in hypertensive
animals, given the hypoglycemic effect of amylin as a central
anorexigen and satiety signal associated with delayed gastric
emptying, suppressed secretion of gastric juice and the con-
tra-insular hormone glucagon. And most importantly, amylin
is involved in the metabolism of adipose tissue, likewise leptin,
regulating body weight in adults [17,18].

Summarizing the data presented on the resulting functional
insufficiency of beta-cells in the formation of genetically
determined AH, it is reasonable to assume their hypersti-
mulation by persistent hyperglycemia, followed by depletion
with progression of IR, which closes the vicious circle of the
metabolic syndrome.

Conclusions

1. Male SHRs are characterized by a persistent increase in
blood pressure and abnormalities of carbohydrate metabolism
already at adult age, one of the manifestations of which is
hyperglycemia worsening with age.

2. The revealed hypertrophy of pancreatic islets in old
SHRs is mainly associated with the increased number and
percentage of beta-cells, that is an important compensatory
mechanism in response to hyperglycemia.

3. Chronic hyperglycemia in SHRs due to the higher
insulin requirement finds its expression in low content of this
hormone in the islets at adult age and decreased its content
in beta-cells in old animals.
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4. Both in the pancreatic islets of adult and old SHRs, the
number of amylin-producing cells is lower while the content
of amylin is higher than those in the age-matched Wistar rats.
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AHani3 MonekynsipHUx mexaHiamiB po3BUTKY
eKcnepumeHTanbLHOro LyKkpoBoro giabety B WypiB niHii Bictap
3a YMOB BMJIMBY NepepuB4acToOi rinokKcii

*

T. B. IBaHeHkoO

3anopisbkuil AepxaBHU Meayko-thapMaLeBTU4HUIA yHiBepcuTET, YkpaiHa

€ [oka3u, Lo rinoKCUYHi TPEHYBaHHS B KOHTEKCTI LIyKPOBOTO AiabeTy € 0co6nMBMM BUAOM (hi3NHHOMO HABAHTaXEHHS!, SIKE BUKOHYETLCS B
yMOBaXx nepepuByacToi rinokcii. Liei meton moxe ByTv edhekTBHIM B yNpaBniHHi Ta MosinLLEeHHI NOKa3HMKIB LIyKpOBOTO AiabeTy, BpaxoByoum
11010 NOTEHLiHNIA BNIMB Ha MeTaboniaMm i ¢isionoriyHi npoLecu B opraniami. BuaHavanbHi acnekTv rinOKCUYHMX TPeHyBaHb NPy LIYKPOBOMY
LiabeTi — 3axoau, CNpsSIMOBaHi Ha akTMBaLito MeTabomiYHUX LNAXIB, NOKPaLLEHHS! (YHKLT MITOXOHZPIN i perynsiuito rnoko3u B KpoBi. Lie
MOXe CMPUSATY NOMIMLLEHHIO CTaHY MaLieHTIB 3 iHCYNIHOPE3NCTEHTHICTIO, 3HVKEHHIO MMiKeMii Ta 3aranbHoOi kapaiopecnipaTopHOi yHKLii.

[iNoKCWYHI TpeHyBaHHS NOKPaLLytoTb 0OMIH rMHOKO3W, 36iMbLUyoYM YyTIMBICTb A0 IHCYMiIHY Ta 3MEHLLYHOYM piBEHb IMOKO3M B KPOBI, a Lie
0C06nMBO KOPUCHO AN XBOPYX Ha LyKpOBWIA fiaber.

MeTa po6oTu — y 3paskax TKaHWH MiALLTYHKOBOI 3a5103u LLypIB NiHii BicTap BU3Ha4nTK 3MiHU B €KCNPECii reHiB, Lo NoB’s3aHi 3 nepebirom
LlyKpoBoro fiabeTy, 3a yMOB BNMBY NepepmBYacToi rinokcii.

Marepianu Ta MmeToau. AHanis ekcnpecii reHiB BUKOHanM 3a JONOMOroK MeTOAY noniMepasHoi naHutorosoi peakuii (MJ1P) 3i 3BopoTHOO
TpaHCKpUNLiel0 B pexuMi peanbHoro Yacy 3a gonomoroto Habopy RT? Profiler™ PCR Array Rat Diabetes (QIAGEN, HimeyunHa).
JocnigxyBanu nigLnyHKoBY 3a5103y eKCrnepuMeHTanbHUX TBapuH.

Pesyniratu. Y pesynbrari MNIP-gocnigxeHHs TBapyH 3 eKCriepuMeHTarnbHUM LiyKpoBUM AiabeToMm i npu BNWBI Ha oro nepedir rinokcu4HnX
TPeHyBaHb BU3HAYMMK TaKWA PO3NOAIN aKTUBHOCTI reHiB, L0 BUBYAMK: FEHU 3 HU3bKOK EKCMPECIEK MOPIBHAHO 3 KOHTPOIBHOK PYMoK
TBapwH, ge AACT <30 (Ace; Cd28; Ctla4, Dusp4; Enpp1; Foxp3; Gépc; Gegr; Glp1r; Gpd1; Gsk3b; Hmox1; Ide; Ikbkb; 1110; II6; Ins1;
Nfkb1; Nkx2-1; Parp1; Pdx1; Pik3cd; Pik3r1; Ppargcia; Ptpn1; Rab4a; Retn; Slc14a2; Snap25; Sod2; Stx4; Stxbp1; Stxbp2; Tnf; Tnfrsf1a;
Tnfrsf1b; Ucp2; Vamp2; Vegfa); reHu, B Akvx He BUSIBNEHI LOCTOBIPHI 3MiHM B 3paskax LLoA0 KOHTposbHOI rpynu (Acly; Adrata; Adrb3; Agt;
Akt2; Aqp2; Cclb; Ccr2; Ceacam1; Cebpa; Dpp4; Fbp1; Foxc2; Foxg1; Geg; Gek; Hnf1b; Hnfda; Icam1; Ifng; Igfbp5; 1112b; ll4r; Inppl1;
Irs1; Irs2; Mapk14; Mapk8; Neurod1; Nos3; Nrf1; Nsf; Ppara; Pparg; Pygl; Sell; Serpine1; Slc2a4; Snap23; Srebf1; Stxbp4; Tgfb1; Trib3;
Vamp3; Vapa); reHiB 3 BUCOKOK eKCMpecietd MOPIBHSAHO 3 KOHTPOMBHOK Yo HEMAE.

BucHoBku. l'enn Nkx2-1, Pik3r1 Ta Sic14a2 y wypiB 3 ekcnepyMeHTanbHUM LyKpOBUM AiabeTom, KOTpi 3a3Hanu BNAvBY FMOKCUYHMX
TPeHyBaHb, BUSBUIN AK Bifkn 3 HU3bKOK €KCMPECUBHOK aKTWBHICTIO. Pe3ynsTtatom Aji rinOKCUYHWX TPEHYBaHb Ha 3HWKEHHS ekcnpecii
6inkiB Nkx2-1, Pik3r1 Ta Slc14a2 y wypis i3 giabetom Moxe OyTv BNAMB HA MITOXOHAPIANbHUIA M'SI30BUIA AMXamNbHUA NaHLor, 3MiHa
nepeaadi curHanis iHCyMiHy 1 yCyHeHHst MonekynsipHux aedekTis aiabetnyHoi Hedbponarii. Ekcnpecis renis Dpp4, Gek, Ifng, Mapk8, Nsf
Ta Selly WwypiB 3 ekcnepuMeHTanbHUM LyKpOBKM AiabeTom, Lo 3a3Hanm BAnMBY rinOKCUYHUX TPEHYBaHb, BUWLLMA Ha PiBEHb KOHTPOMBHMX
(iHTaKTHWX) TBAPUH. Pe3ynsTaTom YHOpMYBaHHs ekcnpecii reHis Dpp4, Gek, Ifng, Mapk8, Nsfta Sell moxe 6yTi BNnB edhekTiB rinoKCUYHUX
TPEHyBaHb Ha MOMNEKYNAPHI MEXaHI3MW perynioBaHHs FOPMOHIB | CUrHaniB, LLO NOB’A3aHi 3 06MIHOM PEYOBUH Ta EHAOKPUHHOK CUCTEMOLO,
BMIIMBOM Ha iMyHHY CUCTEMY Ta 3anasnbHi NPOLIECH, @ TaKOX iHCYMIHOPE3NCTEHTHICTb.

Knrouogi cnosa: wypw ninii Wistar, niglwnyHkoBa 3ano3sa, LykpoBuii Aiaber, rinokcuyHa rinokcis.
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Analysis of molecular mechanisms of the development of experimental diabetes in Wistar rats
under conditions of intermittent hypoxia

T. V. Ivanenko

There is strong evidence that hypoxic training, within the context of diabetes, constitutes a specialized form of exercise performed under
conditions of intermittent hypoxia. This approach holds promise for effectively managing and enhancing diabetes outcomes, as it has the
potential to influence metabolism and physiological processes within the body significantly. The key elements of hypoxic training in diabetes
encompass activities geared toward activating metabolic pathways, enhancing mitochondrial function, and regulating blood glucose levels.
Such interventions can potentially lead to improvements in insulin resistance, a reduction in glycemia, and an overall enhancement of
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cardiorespiratory function. Hypoxic training achieves these benefits by heightening insulin sensitivity and reducing blood glucose levels,
which can be particularly advantageous for individuals with diabetes.

The aim of the work is to determine changes in the expression of genes associated with the course of diabetes under conditions of
exposure to intermittent hypoxia in pancreatic tissue samples of Wistar rats.

Materials and methods. Analysis of gene expression was used by the polymerase chain reaction method with reverse transcription in
real-time using the RT2 Profiler™ PCR Array Rat Diabetes kit (QIAGEN, Germany), where the pancreas of experimental animals was studied.

Results. According to the results of the PCR study of animals with experimental diabetes and the influence of hypoxic training on its course,
the activity of the studied genes can be divided as follows: genes with low expression compared to the control group of animals, where
AACT <30 (Ace; Cd28; Ctla4, Dusp4 ; Enpp1; Foxp3; G6pc; Gegr; Glp1r; Gpd1; Gsk3b; Hmox1; Ide; Ikbkb; 1110; 116; Ins1; Nfkb1; Nkx2-1;
Parp1; Pdx1; Pik3cd; Pik3r1; Ppargc1a; Ptpn1; Rab4a; Retn; Slc14a2 ; Snap25; Sod2; Stx4, Stxbp1; Stxbp2; Tnf; Tnfrsfla; Tnfrsf1b;
Ucp2; Vamp2; Vegfa); genes in which no significant changes were detected in the samples in relation to the control group (Acly; Adrata;
Adrb3; Agt; Akt2; Aqp2; Cclb; Ccr2;, Ceacam1; Cebpa; Dpp4; Fbp1; Foxc2; Foxg1; Geg; Gek; Hnf1b; Hnfda ; Icam1; Ifng; Igfbp5; 1112b;
I14r; Inppld; Irs1; Irs2; Mapk14; Mapk8; Neurod1; Nos3; Nrf1; Nsf; Ppara; Pparg; Pygl; Sell; Serpine1; Slc2a4, Snap23; Srebf1; Stxbp4;
Tgfb1; Trib3 ; Vamp3; Vapa); there are no genes with high expression compared to the control group.

Conclusions. The Nkx2-1 genes, Pik3r1, and Sic14a2 in rats subjected to experimental diabetes displayed notably reduced protein
expression activity. Hypoxic training demonstrated an impact on mitigating the expression of the Nkx2-1 protein, which suggests that it
might affect the mitochondrial muscle respiratory chain, modulate insulin signaling, and potentially rectify molecular deficiencies associated
with diabetic nephropathy. Expression of Dpp4 genes, Gck, Ifng, Mapk8, Nsf and Sell in rats with experimental diabetes and the effect of
hypoxic training on it were reduced to the level of control (intact) rats. As a result of the normalization of Dpp4 gene expression, Gck, Ifng,
Mapk8, Nsfand Sell may be the influence of the effects of hypoxic training on molecular mechanisms of regulation of hormones and signals
related to metabolism and the endocrine system, effects on the immune system and inflammatory processes, as well as insulin resistance.

Key words: Wistar rats, pancreas, diabetes, hypoxia.
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Y monepenHpOMy TOCHIKEHHI, 10 OyII0 TIPHCBIICHE aHai-
3y eKCIpecii reHiB, OB sI3aHKX 3 11a0eTOM, y 3pa3Kax TKaHUH
I AMUTYHKOBOI 3aJ7103H IIypiB JiHii BicTap, moka3aHo: HU3Ka
reHiB, a came Nkx2-1, Pik3rl ta SLC14A42, 3011p11yi0Th
CBOIO EKCIIPECUBHY aKTHBHICTb ITPU PO3BUTKY EKCIIEPUMEH-
TaJBHOTO ITyKpoBoro miadety [1]. Ha namry mymKky, 1 3MiHn
XapaKTepHU3yIOTh PO3BUTOK KOMIEHCATOPHUX MEXaHi3MiB,
CIpsIMOBaHUX Ha 30epeXeHHS KJIITHHHOTO MOTEHIIay
€HJIOKPUHHOTO arapary MiIITyHKOBOI 3aJI031, @ TAKOXK €
MMOYaTKOBUMH eTanmaMu (pOpMyBaHHS Mi3HIX YCKIaJAHEHB
repe0iry IyKpoBoro JiiadeTy, sIk-0T Hedpomarii.

3MiHH eKcTIpecii TeHiB, Mpo SKi HIeThCs, 3yMOBIIOIOTH
JIOLUIBHICTD JJOCJIJDKEHHSI MMUTaHHS NPO Te, SIK KIITHHH
I IIUTYHKOBOT 3aJI03H aIaNTyFOThCS 10 BUCOKOTO PiBHSA LIy~
KpY B KPOBI, 1110 XapaKTepH3ye IyKpoBHii J1iadeT. BuBumBIIH
Ha3BaHi FeHETHYHI MapKepH, BIIEpILe IPOCTSKHIIH LI BaX-
JIMBI 3MiHH Ha MOJICKYJISIpHOMY piBHi. L{e nociimkeHHs Maio
JIBa KITFOUOBHX actiekTH. [lo-riepie, pe3ynsTary, 1o ojiepxa-
JIY, CBIT9aTh MPO HASIBHICTH IHTETPOBAHUX KOMITEHCATOPHHUX
MEXaHi3MiB, SIKi JI0TIOMAararoTh 30eperti (QyHKIIOHAIbHICTD
TAIUTYHKOBOI 3a1031. L{i MexaHi3MH MOXKYTh 3a0€3MeInTH
HOPMaJILHHUH piBeHb MPOAYKIIi Ta BUAIICHHS IHCY/IIHY, a
L€ € KJIFOYOBUM JUIsL 3HIDKEHHS PiBHS LyKpy B KpoBi. Taka
aJlanTarisi MOXKe MaTH BayKJIMBE 3HAYCHHS JUIS BH)KUBAHHS
KIIITHH Ta 3710pOB’ s TPH TIATOJIOTIYHAUX 3MiHAaX, IO CYTIPOBO-
JUKYIOTB LyKpoBuii giaber. [To-npyre, criocrepiraim Baxiusi
MOYaTKOBI MPOIIECH, L0 MOXKYTh 3yMOBJIFOBATH BHHUKHCHHSI
Mi3HIX YCKJIQJHEHB IIyKpoBoOro aiadety (Hedpomarii). Posy-
MIHHS [MX TOYAaTKOBHX CTaJiil MOXKE BiKPHTH IUIAXH IS
PO3pOOIICHHS HOBUX CTpATErii MPOQLIAKTHKY Ta JIKyBaHHS
YCKJIaJIHEHb IyKPOBOTO J1ia0eTy.

VY 1wiif cTarTi pO3MIIHYTO CKIIAHI 3MiHH, 1[0 BHHHUKAIOTh
TP 1HTEpaKLii TeHiB i KIITHHHUX MPOLECIB, CIPUYNHEHUX

OITHIEFO 3 HAMITOMMPEHIIINX 1 HAUTSHKIUX XBOPOO CydacHOC-
Ti — IIyKpOBHUM Jia0eToM, Ta MiJi BIUIUBOM IEpepHBYACTOT
rimokcii. L mocmimauipka podoTa 3/iliCHeHa B paMKax 0a-
TaTOPIYHOTO JOCIIHKEHHS MOJICKYJIIPHIX aCTIEKTiB PO3BUTKY
I[yKpOBOI0 Jia0eTy Ta 3MiH, 1110 BHHUKAIOTb [IPH €K30IeHHHUX
BIUIMBAX (T1TOKCHYHIH T1MOKCIT).

MeTta po6otu

Y 3paskax TKaHWH IiAILTYHKOBOT 3aJ103H LIypiB JiiHi1 Bictap
BH3HAYHUTH 3MIHM B €KCIpeEcii TeHiB, 0 MOB’s3aHi 3 Tepe-
0iroM IyKpOBOTO Jia0eTy, 32 yMOB BIUIUBY NEpEepUBYACTOL
TiMoKCii.

Marepianu i MeTogu pocnimpkeHHs

Jocnimxenns 3aidicamy Ha 10 6Utux urypax il Bicrap,
SIKFX TIOZUTHITA Ha 2 TpyTiH (T10 5 0cOOMH y KokHii): 1 Tpyma
— KOHTpOJIbHA (IHTaKTHA); 2 rpyma — TBapHHAM OTHOPa30BO
BHYTPIIIHEOOUYEPEBUHHO BBOJIMIIM CTPENTO30TOIMH (Sigma-
Chemical, CHIA) y mo3i 50 mr/kr, pozunHenuit B 0,5 M
0,2 M murparsoro Oydepa pH = 4,5. ljist urctoTH A0CITiTy
Ta J1a00PaTOPHOTO MiATBEP/PKECHHSI PO3BUTKY I[yKPOBOTO
niabery B HIypiB 2 TpymH depe3 2 TIDKHI IMICIs BBEICHHS
CTPENTO30TOIMHY KOHLIEHTPAIIiI0 IIFOKO3U B KPOBI 3a JI0-
moMororo nmokomerpa GlucoCard-11 (Anonist) Bu3Ha9amm B
yCIX eKCIepUMEHTATEHHUX TBapyH. [ Ticis iHayKii IfyKpoBOro
JiabeTy Hrypam 3/1iCHIOBAIIH II0/ICHHI T1TTOKCHYHI TPEHYBaH-
HS 110 6 TOAWH MPOTSATOM 15 MHIB 32 cXeMoro: Ha 1—5 eHb B
yMOBax OapokaMepH IMITyBaJIH i IHOM Ha BUCOTY Bix 1-5 kM
HaJ] piBHEM Mops, a ocTaHi 10 J1HIB — 6 KM Haj piBHEM MODSI.

[Micns nexamiTamii eKCIEPUMEHTAIBHIX TBApUH TIiJ
TIONEHTAIOBUM Hapko3oM (50 Mr/kr) mpoBoxuiu 3a0ip
T IDTYHKOBOI 3aJ103H, Ky (ikcyBaiu B po3unHi byena (20
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OpueiHaribHi 0oCidxeHHs!

Tabnuus 1. AKTUBHICTb EKCPECIi FEeHIB Y LLYPIB 3 eKcrepUMeHTanbHUM LiyKpOBUM [iabeTom nif BNMBOM FMMOKCUYHUX TPEHYBaHb LLIOAO MOKA3HUKIB

iHTaKTHUX LLypiB

TeHu 3 BUCOKOIO eKcrpecicto

MOPIBHSIHO 3 KOHTPONLHOK rpynor TBapuH, ae
AACT <30

Hemae

'eHK 3 HU3BLKOIO eKCpecieto MOPiBHAHO
3 KOHTPOMNbHOIO rPynoto TBapuH, ae AACT <30

Ace; Cd28; Ctla4; Dusp4; Enpp1; Foxp3; G6pc;

Gegr; Glp1r; Gpd1; Gsk3b; Hmox1;
Ide; Ikbkb; 1110; I16; Ins1; Nfkb1; Nkx2-1; Parp1;

Pdx1; Pik3cd; Pik3r1; Ppargc1a; Ptpn1; Rab4a;

Retn; Slc14a2; Snap25; Sod2; Stx4; Stxbp1;
Stxbp2; Tnf; Tnfrsf1a; Tnfrsf1b; Ucp2; Vamp2;
Vegfa

['eHu, B AKX He BUSIBNEHi 3MiHM B 3pa3kax
LLOA0 KOHTPONbLHOI rpynu*

Acly; Adrata; Adrb3; Agt; Akt2; Aqp2; Cclb; Cer2;
Ceacam1; Cebpa; Dpp4; Fbp1; Foxc2; Foxg1;
Geg; Gek; Hnf1b; Hnf4a; Icam1; Ifng; Igfbp5;
1112b; ll4r; Inppl1; Irs1; Irs2; Mapk14; Mapk8;
Neurod1; Nos3; Nrf1; Nsf; Ppara; Pparg; Pygl;
Sell; Serpine1; Sic2a4; Snap23; Srebf1; Stxbp4;
Tofb1; Trib3; Vamp3; Vapa

*: cepe[Hiil MOpOroBUiA LIMKN LIbOTO reHa He BU3HAYEHNIA, @ OTXKe 10T0 eKCMPECis He BUSIBNIEHA; YePBOHUM KOMbOPOM MO3HaYeHi reHu LLYpIB i3 LiyKpOBUM
[LiabeTom 6e3 rinoKCUYHUX TPEHYBaHb, ki Mari BUCOKY €KCMPECIHY aKTUBHICTb LLOAO IHTAKTHOI Fpyni TBAPUH; 3eNIeHUM KOJIs0pOM NO3HAYEH FeH LLypiB
i3 LykpoBuM fiabeTom 6e3 rinoKCUYHMX TPEHYBaHb, L0 Mani HU3bKY eKCMPECiHY aKTUBHICTb LLUOAO IHTAKTHOI rpynu TBApWH.

Tabnuus 2. leHu, ski 3a3Hanu 3MiH ekcrpecii, 3a ekcrepuMeHTanbHUMU rpynamm

Ekcnpecis renis

ExcnepumeHTanbHuiA LyKpoBuiA Aiabet

EkcnepumeHTanbHUiA LyKpoBUN Aiabet

Nkx2-1; Pik3r1; Slc14a2 nigsuLIeHa

i FiNOKCUYHI TPEHYBaHHA

3HMXEHa

Dpp4; Gcek; Ifng; Mapk8; Nsf; Sell 3HWKEHA

HopmanizoBaHa

roauH). [licnst cranaapTHOT ricTONOrYHOT 0OPOOKH 3pasKH
sanmBanu B naparmact (MkCormick, CIIIA).

Jaist aHami3y ekcripecii reHiB BUKOPUCTAIH METOJT HOoJTiMe-
pasHoi nanirorosoi peakiiii ([1JIP) 31 3BOpOTHOO TPaHCKPHUII-
LI€I0 B PEKMMI PEabHOTO Yacy 3a Joromororo Hadopy RTI
Profiler™ PCR Array Rat Diabetes (QIAGEN, Himeuunna),
Jie 00’€KTOM JTOCTIHKEHHS B KCIICPUMEHTAIBHUX TBAPHH
Oyra miaIuTyHKOBA 337103,

Craructuanuii ananiz pesynsraris [IJIP 3mificHnnm 3a
norroMororo mporpamuoro 3abesnedenHss PCR GeneGlobe
(QIAGEN, Himeuunna), Bukopuctasmm AACT meron [2].

Pe3ynkratn

VY pesynsrari [TJIP-nocmimKkeHHS TBapHH 3 €KCTIEPUMEHTATb-
HUM IIyKpOBUM [1ia0eToOM i ImiJ] BIUIMBOM Ha HOTO mepedir
TIMOKCHYHUX TPEeHYBaHb aKTHBHICTH TEHIB, IO BUBYAIIH,
MO)KHA BH3HAYUTU TaK: TEHH 3 HU3BKOIO EKCIIPECI€r0 IO-
PIBHSIHO 3 KOHTPOJIBHOIO Tpymoio TBapuH, 1e AACT <30, Ta
T'eHH, B SIKMX HE BUSBIICHO JIOCTOBIPHUX 3MiH y 3pa3Kax L0710
KOHTPOJIBHOIL TpymH (mabn. 1).

O6roBopeHHs

JloBeneHo, 10 TIMOKCHYHI TPEeHyBaHHS B KOHTEKCTI ITyKpPO-
BOTO J1ia0eTy € 0COOTMBIM BHIOM (DI3MIHOTO HABAHTAKECHHS,
10 BUKOHYETHCS B YMOBaX IepepHBYAcTOi Timokcii. et
MeToz Moke OyTH e()eKTUBHHUM B YIIPaBIIiHHI Ta OITIIICHH]
TTOKA3HUKIB I[yKPOBOTO /Tia0eTy, BpaXOBYIOUH HOTO IIOTCHITIH-
HUH BIDIMB HA MEeTa00i3M 1 (i3iororivHi mporecu B opra-
Hi3Mi [3,4]. Bu3HaYambHi aCIIEKTH TIMTOKCHYHUX TPEHYBaHb
TIPU I[yKPOBOMY J1a0eTi — 3aX0/IH, CIIPSIMOBAHI Ha aKTUBALIIIO
MeTabOoTIYHUX NUISXIB, HOKpAeHHs (DYHKIIT MITOXOHAPIH 1
PETyIISIIIIO ITIOKO3U B KpoBi. Lle Moyke cripHsTH MOMTIIIEHHIO
CTaHy TALI€HTIB 3 1HCYJIIHOPE3UCTEHTHICTIO, 3HWKEHHIO
miikeMii Ta 3arajibHOI KapaiopecniparopHoi GyHKii [5,6,7].

I'imokcuuHI TpeHyBaHHS MOKPAIIYIOTh OOMIH TNIIOKO3H,
30UIBLIYFOYHN Yy TIMBICTH JI0 IHCYJTIHY Ta 3MEHIIYIO4H PiBEHb
IJIFOKO3W B KPOBI, a 116 0COOIMBO KOPUCHO JUIsl XBOPUX Ha
LyKpoBHUi fiader [8].

3riZiHO 3 pe3yJIbTaTaM1 HAILIMX MOJICKYJISIPHUX JJOCITIKEHb,
1110 HaBe/IeHI B mabauyi 2, y IIypiB 13 IyKPOBUM J[1adeTOM Ta
TiMTOKCHYHUMU TPEHYBAHHSIMU TaKi reHH, sik Nkx2-1, Pik3rl
ta Slc14a2 3aiinsimy rpyny OUTKIB 3 HU3BKOIO €KCIIPECIEr0.
Came BOHH, SIK BUSIBIICHO B TIOTIEPE/IHIX AOCIIDKeHHSIX [ 1],
MaJli BUCOKY €KCIIPECHBHY aKTUBHICTB Yy IIYPIB 3 J1iabeToM,
ajne 0e3 CympoBOAY TIMOKCHYHUMH TpeHYBaHHsAMHU. Taki
3MIHH MOXXYTh CBIIYHTH, IO TiIOKCHYHI TPECHYBaHHS ITijI-
BUILYIOTh aKTUBHICTh MITOXOH/IPiaJIbHO-M’130BOTO JIUXaJIb-
HOTO JiaHIora [9], BiirparTh BaXJIMBY POJIb B aganTaii
OpraHi3my JI0 YMOB HEJOCTATHOCTI KHCHIO ¥ OnTHMIi3arlii
HOro eHepreTHYHOro OOMIHY, SIKUIl BKpail HaIpy»KeHHH npu
mykpoBoMy miaberi [10].

MitoxoHapialbHUI M’ S30BUI TUXAIBHUHA JIAHIIOT —
KJIF0O4OBa OiOXiMiYHA cHCTeMa, 10 3a0e3nedye YTBOPEHHS
AT®, ocHOBHOTO JIXKepera eHeprii uis kiitud. [lei mporec
BiZIOyBa€ThCS y MITOXOHPISIX, BKIIOYAE KOMILIEKCH OLIKIB
i epmeHTIB, 1O 3/IMCHIOIOTH TPAHCIOPT MPOTOHIB Ta
EJICKTPOHIB Yepe3 MITOXOH/IpialIbHy MEMOpaHy, CIIPHUSIOUH
yrBopeHHI0 AT®. Jlo30BaHa TIMOKCIs, IO CYIPOBOIKYE
TiTOKCUYHI TPEHYBaHHS, MOXKE BIUIMBATH Ha (pyHKIIOHY-
BaHH;I MITOXOH/IPiaJIbHOTO M’ SI30BOT0 JIMXaJIbHOTO JIAHIIIOTa.
HenocrarHii 1ocTyn KHCHIO MOXKE CIIPHYMHSTH a/IallTaIliIo
MITOXOHJIPiH 1 TOCUIICHHS IXHBOT pOOOTH TS 3a0€3IICUCHHS
KIITHHHE HEOOXiZHOIO0 eHeprieo. ['IMOKCHYHI TpeHyBaHHS
MOXYTh CIIPUSITH MiJIBUIIEHHIO a/1anTaii opranizmy 1o He-
JIOCTaTHOCTI KUCHIO, TIOKPAIILYIOuH (DYHKILIIO MITOXOH/IPiil Ta
ONTHUMI3YI0uH M 5130BHI MeTabomizM. L{e Moxke npu3BoauTH
710 e(peKTHBHIIIOIO0 BUKOPHCTAHHS KHCHIO Ta MOKPAIICHHS
SHEpreTHYHOro OOMiHy IpH IyKpOBOMY aialeTi, Ipo 1o
CBIJTUMTH 3HWKEHHsI PiBHA ekcrpecii reHa Nkx2-1.
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Haroxocimo Ha MOXKITHBIH 3MiHI TIepeaadi CUTHATIB 1HCY-
JIHY TpY MOEJHAHHI TMITOKCHYHUX TPEHYBaHBb 1 IyKPOBOTO
niabety. IlepenaBaHHs CHTHANIB iHCYITIHY Mepe0adyae CKtai-
Hi 010XIMIYHI TIPOIIECH, IO BiTOYBAIOTHCS MPU B3a€EMOIIT
THCYIIHY 3 iHCYTIHOBUMH perienITopaMy Ha MTOBEPXHI KITITHH,
a came 3B’SI3yBaHHs IHCYJIIHY 3 IHCYJIIHOBHM PELENTOPOM,
AKTHBAIIiS IHCYJIIHOBOTO perenTopa Ta HacTymnHa (Gocdopu-
JISIITiST, AKTUBALIS] CHTHAJIBHUX IIUISIXIB, Y IKUX BOYKJIMBA POJTb
HAIICKUTH OUKyY Pik3rl [11].

AxrtuBHa excripecis Oinka Slc/4a2 npu irykpoBoMy aiabeTi
Ta WOro 3HMXKCHHS il BIUIMBOM TiIIOKCHYHHX TPCHYBaHb
CBIJTUUTBH TPO BKIIFOUCHHS KACKaly HACTYITHUX MEXaHI3MIB,
1110 3MEHIIYIOTh PU3UKN PO3BUTKY JiabeTiyHoi Hedporarii
[12]. MonexyssipHi MexaHi3Mu fiabeTuuHol Hedpomnarii 10-
CHTH CKJI3/IHI Ta ITOB’s13aHi 3 IepeKTaMH, 1110 BUHUKAIOTD Yy
pe3yabTari TPUBAJIOTO BIUTUBY ITiIBUIIIEHUX PIBHIB ITTFOKO3H B
KpoBi. OCHOBHI MOJIEKYIISIDHI MeXaHi3MH JjlabeTHaHOT Hepo-
natii mepen0dadaroTh MIIKAIi OUIKIB (TTIKO3WIIIOBAHHS),
3amMaJicHHs] ¥ OKCHJIATUBHUI CTPEC, aKTUBaIlito mpodiopo-
TUYHUX NUBIXIB, (i0po3 1 audysiro Me3aHTis, TUCPYHKIIII0
SHJIOTEJIII0 Ta aHTIONATik, aKTHBAII0 eKcIpecii OUIKIB,
TIOB’SI3aHMX 13 PEryJSALi€r0 HUPKOBOI (YHKIIT, i oqHNM i3
HUX € reH Slcl4a?2.

AxTHBHICTB ekcripecii 6inkiB Dpp4, Gek, Ifng, Mapk$, Nsf,
Sell ipu 1ykpoBOMY 1iabeTi 3HWKEHA, a MiCHs 3IIHCHCHHS
eKCHIEPUMEHTAJIBHIM TBapUHAM TiIIOKCHYHHX TPEHYBaHb
EKCIIpPeCisi TPpyNy Ha3BaHUX T'€HIB HE BiJPI3HsUIACH Bij MO-
Ka3HUKIB IHTAKTHUX ITypiB (maobn. 2).

I'en Dpp4 — dbepMeHnT, 1110 BIUIMBAa€E Ha 0OPOOKY MENTUIIIB
i OiKiB B opraHi3sMi. Dpp4 Bifirpae BayKJINBY poib y pe-
I'YJIOBaHHI TOPMOHIB 1 CHTHAIIB, 1110 1OB’si3aH1 3 0OMiHOM
PCYOBHH Ta SHIOKPHHHOIO cHCTeMOl. Dpp4 BIUIMBAaE Ha
pi3Hi ropMonH, 30kpema Ha inkpetnHu (GLP-1 Ta GIP), siki
MalOTh B)KITMBE 3HAYCHHS JUISI PETYIISLIT PiBHS IyKpy B KPOBI
Ta KoHTponi aretuty. [en Dpp4 1 fioro OLITKOBHH MPOIYKT
Dpp4 € 00’€KTOM aKTUBHOT'O HAyKOBOTO JOCIIJDKEHHSI, 0CO-
071MBO B KOHTEKCTI PO3YMIHHS Ta JIKYBaHHS 3aXBOPIOBAHB,
TIOB’513aHHX 3 00MIHOM PEUOBHH Ta EHIOKPHHHOIO CHCTEMOIO,
30KpeMa IfykpoBoro miadety [13].

Binok Gck, Takox BiZIOMHI SIK T€H DIFOKOKiHA3H, BiIIrpae
KITIOYOBY POJIb Y PETYIALIi piBHS IITIOKO3U B KpoBi. [eH
Gck 1 fioro OIIKOBUI MPOAYKT IIFOKOKIHA3y BUBYAIOTH SIK
TIOTSHIIIIHI T A7 Tepartii IyKpoBoro niabery W iHmmx
3aXBOPIOBaHb, 10 OB’ s13aHi 3 00MiHOM peyoBHH [ 14].

Ten Ifng, sxuit xomye OiNOK iHTEPPEPOHY-Y, BAKIMBHIA
IIPU PO3BHUTKY IIYKPOBOIO Jia0eTy, 0COOIMBO B aCIEKTI
HOro BIUTMBY Ha IMyHHY CHCTEMY Ta 3allaJIbHi IPOLECH, 110
3aJTydeHi B IaTOreHe3 bOro 3aXxBoproBaHHs. OCHOBHA POJIb
reHa /fng mipu myKpoBoMy miabeTi mependadae 3anmanbHy i
IMyHHY Bi/IIOBi/Ib: 1HTEP(EPOH-Y € KIFOYOBUM IIUTOKIHOM,
10 PETYIIOE IMyHHY BiATIOBIIb Ta 3aMaiibHi Iporiech. B ok-
PEMUX BHIIA]IKaX IyKPOBOTO J[iabeTy BUSIBIISIFOTH aKTHBALII0
IMYHHOT CHCTEMH Ta IMiJBHIICHI PiBHI 3aMTAIEHIX MapKepiB,
ne inTepdepoH-y MoXKe BimirpaBaru cBor poiis [15].

T'er Mapk8 xonye Oimok c-Jun N-kinazy 1 (JNK1), mae
BaYXJINBE 3HAYECHHS B KOHTEKCTI IyKPOBOTO Jia0eTy Ta oro
yckinaaHens. Llei re i foro GUIKOBHIT IPOIYKT BUBYAIOTh

JUTSL TIOTJIMOJNICHHST PO3YMIHHS MOJIKYJISIPHUX MEXaHi3MiB,
IO CIPUYMHAIOTH PO3BHTOK 1 MPOTrPECYBaHHS IyKPOBOIO
niabery. OcHOBHI aciekTH poui reHa Mapk8 ipu IyKpOBOMY
niabeTi BKITFOYAIOTh iHCYIIHOPE3UCTEHTHICTh. Tak, Mapk8
MOXKe OyTH 3aTy4eHHUI Y CUTHAJIBHI IULIXH, K IPU3BOISTH
JI0 1HCYIHOpE3UCTeHTHOCTI. JlOCTIDKEHHS TToKa3any, 1o
Mapk8 moxe OyTH TIOB’sI3aHUH 3 armoONTO30M OETa-KIITHH
T IDTYHKOBOT 3aJI03H, SIKI BUPOOIISIIOTH iHCYIiH. Lle Moxe
ICTOTHO BIUTUBATH Ha PO3BUTOK IIyKPOBOTO aiadety. Mapk8
Oepe y4yacTh y peryisiii MeTaOOoNiuHUX MPOIIECIB, 10
BIUIMBAIOTh HA IIPOrPECyBaHHs I[yKPOBOTO AiabeTy Ta Horo
yCKITaHeHsb [16].

I'en Nsf(N-ethylmaleimide Sensitive Fusion Protein) Bizi-
rpae BOKIIUBY POJIb Y KIIITHHHOMY TPAHCIIOPTI Ta 00’ € IHAHH]
MemOpaH. [TpoTe Horo KOHKpeTHY (QYHKITO ITPH ITyKPOBOMY
niabGeTi 0cTaTo9HO HE 3’SCOBAHO, 1 JOCIIHKEHHS B I[LOMY
HanpsiMi TpUBatoTh. [lesiki acriekTn poii reHa Nsf mpu 1y-
KpOBOMY [ia0eTi MOKYTb BKITFOYATH BIUIMB HA 1HCYITIHOPE-
3UCTCHTHICTh. 30KpeMa, Nsf Mo)ke OpaTh yJacTh Y peryJasii
KIIITHHHOTO TPAHCTIOPTY # cekpettil iHcymiHy. Jle(ekTH B 1160-
MYy IIPOIIECI MOXKYTh 3yMOBITIOBATH 1HCYJIIHOPE3UCTCHTHICTD,
a e € KIIOYOBUM acleKTOM PO3BUTKY I[yKpOBOTO IiabeTy
2 tury. Nsf BIUIMBae Ha €K30IMTO3, 30KpeMa Oepe ydacTb y
peryssiii piBHs iHCYIiHy B KpoBi [17].

Jocnimkenns rena Sell 1 #ioro 611K0BOro npoxykry L-ce-
JIEKTHHY TIPH PO3BHUTKY I[yKPOBOTO JiadeTy CIpsiMOBaHI Ha
OLIIHFOBaHHSI IOT0 MO>KJIMBOT POJTi B 3aMaJICHHI, CHIOTEiab-
Hil TUCYHKIIIT Ta PO3BUTKY YCKIIaIHEHb, 1110 ITOB’s13aHi 3 ITy-
KPOBHUM JiabeToM. L-celeKTrH MOKe BILTMBATH Ha (DYHKITIFO
€HJIOTEJTIIO, ITI0 € BAYKJIMBOIO Y BUHUKHEHHI Ta MPOTpeCcyBaHHi
IyKpPOBOTO iabeTy Ta yCKIIaIHEHb, 110 BiH cipuyuHse [ 18].

HageneHi 3MiHN B MOJIEKYSIPHHX MEXaHi3Max PO3BUTKY
IyKPOBOTO Mia0eTy MpH TIMOKCHYHUX TPEHYBaHHIX IEMOH-
CTPYIOTH €(DeKTH CAaHOTEHHOTO BIUTHBY OCTaHHIX Ha rmepedir
L{yKPOBOTO J1ia0eTy, a TAKO)K BU3HAYAIOTh MOKJIUBI HAIIPSIMH
HACTYITHUX JIOCIIiPKSHb.

BucHoBKkuM

1. Tenwm Nkx2-1, Pik3rl ta Slc14a2 y utypiB 3 ekcriepu-
MEHTAJIBHUM LYKPOBUM ia0eTOM, KOTPi 3a3HAJM BIUIUBY
TiIOKCUYHUX TPEeHYBaHb, BUSBHIMN SIK OUIKH 3 HU3BKOIO
EKCIPECHBHOIO aKTUBHICTIO.

2. Pesynbrarom Iii TiHOKCHYHHMX TPEHYBaHb Ha 3HIKEH-
Hs ekcrpecii OinkiB Nkx2-1, Pik3rl ta Slc14a2 y mypiB i3
J1iabeToM Moxke OyTH BIUTMB Ha MITOXOH/IPiaTbHUMA M’ SI30BUIH
JUXAJIbHUN JIAHITFOT, 3MiHA Mepeiadi CUrHAIIB 1HCYITIHY |
YCYHEHHSI MOJICKYJISIPHHX Je(eKTiB iadeTnuHol Hedporarii.

3. Excmpecis reniB Dpp4, Gek, Ifng, Mapk8, Nsf ta Sell
y TIypiB 3 €KCIEPUMEHTAIBHIM IIYKPOBUM JiabeToM, 110
3a3HaJIM BIUIMBY TIIOKCUYHUX TPEHYBaHb, BUHIILIA HA PIBEHb
KOHTPOJBHUX (IHTaKTHHX ) TBAPHH.

4. Pesynsrarom yHOpMYBaHHS eKkcripecii reHiB Dpp4, Gek,
Ifng, Mapk8, Nsfta Sell moxxe OyTr BIUTHB €(EKTiB TiIIOKCHY-
HUX TPEHYBaHb Ha MOJICKYJISIPHI MEXaHi3MH PEryJIIOBaHHS
TOPMOHIB 1 CHTHAJIIB, 1110 ITOB’s3aHi 3 0OMIHOM PEYOBHH Ta
SHJJOKPUHHOIO CHCTEMOIO, BIUIMBOM Ha IMyHHY CUCTEMY Ta
3anajbHi NPOIECH, a TAKOXK 1HCYIIHOPE3UCTEHTHICTb.
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Pe3ynbratu KniHiYHOro BUNpoG6yBaHHA OCTEOCUHTE3Y
LUMMKU NJIeYOBOI KiCTKM iMnnaHTaTaMmu
3 Byrneub-BYyrneLeBoro KOMNO3MTHOro marepiany

M. J1. TonoBaxa®**&F, B. B. YopHui (8P

3anopisbkuii fepxaBHWA MeaVKo-thapMaLEeBTUYHNIA YHiBepcuTeT, YkpaiHa

A — KOHLUenUis Ta an3aitH gocrnimpxkeHHs; B — 36ip naHux; C — aHania Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepKEHHA CTaTTi

MeTanu, siki BAKOPUCTOBYHOTb A5 BUTOTOBNEHHS Pi3HKUX iMMNAHTATIB 4nst TPaBMATOMOrii, MaloTb BCi HEODXiAHI MexaHiyHi BNacTMBOCTI,
ane ui maTepianu 3gaTtHi okMcnoBaTuCh. Byrnewb-ByrneLesi KOMNO3UTHI MaTepiany NPOHWKHI ANs peHTreHiBCbKVX NPOMEHIB, Nerko nigaa-
I0TbCS MeXaHi4Hii 06poBLi. IX yCriLUHO BUKOPUCTOBYIOTH MPY OCTEOCUHTESI 11 EHAONPOTE3YBaHHI KICTKOBMX CTPYKTYP 3aBLAKMA KOMMIEKCY
HeobXiaHMX (i3NKO-MexXaHiYHMX | XiMIYHMX BNACTUBOCTEN.

MeTa po60TH — NOPIBHANBHUI aHani3 pesynbTaTiB NikyBaHHA MaLEHTIB i3 nepenoMamm npoKCUManbHOI YaCTWHK NEYOBOI KICTKW nnac-
TUHaMW 3 BYrMeLb-BYINeLEeBOro KOMNO3UTHOrO Matepiasy Ta 3 TUTaHy.

Marepianu Ta MeToau. Y AOCIIAKXEHHI BUKOPUCTOBYBANW NMacTUHY 3 BYrreLb-ByrneLeBoro KOMno3vMTHOMO Matepiasny A/ OCTEOCUHTESY
NPOKCUManbHOI YaCTUHK Nneya. B nauieHTiB i3 rpynu NOpiBHAHHS 3aCTOCOBYBANW NNaCTUHY 3 TUTaHy. Y rpyny AOCHIMKEHHS 3anyyunm
20 nauieHTiB, y rpyny nopiBHsHHA — 15 ocib. AHanis pesynsrartis BUKOHaNW, BukopucTasLum wkany Constant-Murley Ta onuTyBanbHuK
Quick DASH.

Pe3ynitaTtu. [MopiBHANBHE JOCNIMXEHHSA Pe3yNbTaTiB MiKyBaHHS NaLieHTIB 3 OCHOBHOI Ta rpynu NOPIBHSAHHS MoKas3ano GiNnbLu BUPaXeHuin
MO3UTUBHWI edbeKT Bif NiKyBaHHS Y rpyni, Ae 34iINCHANM OCTEOCUHTES LUMIKK NIIeYOBOI KICTKW MNacTUHOK 3 BYreLb-ByrneLeBoro Kom-
NO3UTHOrO Martepiany, Ha 3, 6 Ta 12 MicsiLli CNOCTEPEXEHHS BHACMIA0K 3MEHLUEHHS1 BONbOBOrO CUHAPOMY Y Mievi Ta NPosiBiB MOPYLUEHHS
yHKUIT — BU3HAYMNIN NOKPALLEHHS MOBCAKAEHHOI AiANbHOCTI, NIABULLEHHS AKOCTi XUTTS.

BucHoBku. AHani3 BigaaneHux pesynsrartiB NikyBaHHS NPOKCUMAribHUX NepenoMiB NneYyoBoi KICTKM NNacTUHO 3 BYIMeLib-ByrMeLeBoro
KOMMO3WUTHOrO MaTepiany Ta TUTaHy, ogepxaHux 3a gonomoroto wkanu Constant-Murley Ta onutyBanbHuka Quick DASH, nokasas cra-
TUCTWYHO NiATBEPKEHE NOKPALLEHHS (DYHKLIT NneYoBuMx cyrnobis, 3icTaBHe AN LUX METOLIB.

KntoyoBi crioBa: 0CTEOCUHTES, NEPENOMM LLMIKW NMEYOBOI KICTKW, KICTKOBI NIaCTUHW, XipypriyHe NikyBaHHS.
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Results of a clinical trial of humeral neck osteosynthesis with carbon — carbon composite material
M. L. Holovakha, V. V. Chornyi

The metals utilized in the production of various implants in traumatology possess all the required mechanical properties. However, these
materials are susceptible to oxidation. Carbon-carbon composites, on the other hand, exhibit X-ray transparency and are easily machin-
able. Thanks to their intricate yet essential physical, mechanical, and chemical properties, they find effective application in osteosynthesis
and endoprosthesis procedures for bone structures.

The aim of this study is to comparative view of the treatment outcomes for patients with fractures of the proximal part of the humerus by
carbon-carbon composite material plates and titanium plates.

Materials and methods. In this study, a carbon-carbon composite material plate was conducted osteosynthesis of the proximal part of the
shoulder. In the comparison group, a titanium plate was employed. The study group comprised 20 patients, while the comparison group
included 15 patients. The analysis of the results was carried out utilizing the Constant-Murley scale and the Quick DASH questionnaire.

Results. A comparative study of treatment outcomes between the main and comparison groups revealed a more significant positive treat-
ment effect in the group that underwent osteosynthesis of the humeral neck by a carbon-carbon composite material plate. This effect was
observed at the 3-month, 6-month, and 12-month evaluation points. It was characterized by reduced shoulder pain, alleviated dysfunction
manifestations, enhanced daily activities, and improved overall quality of life among patients in this group.
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Conclusions. The analysis of long-term treatment outcomes for proximal humerus fractures, utilizing both carbon-carbon composite ma-
terial plates and titanium plates, by the Constant-Murley scale and the Quick DASH questionnaire, demonstrated statistically confirmed

improvements in shoulder joint function for both treatment methods.

Key words: osteosynthesis fracture, shoulder fractures, bone plates, surgery treatment.
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VY cyuacHiii TpaBMaroJIorii Ta OpToreii Bce OiIbIIe yBark
NPUIUISIOTH BUKOPHCTAHHIO AJIOTUIACTUYHNX MaTepialliB pH
repesioMax KiCTOK Ta Iijl 4ac OpraHo30epirajJbHUX orepa-
i, 10 MoTpeOyOTh 3aMillleHHsT Te(EKTIB TICIs Pe3eKIii
myxiuH. [IInpoko 3acTOCOBYIOTh pI3HOMaHITHI IMIIAHTATH,
SIKUMH 3iHCHIOIOTB MTPOTE3yBAHHS IIPU BEITMKUX JeeKTax
JIOBI'HX KiCTOK, JDKEe BOHHM JIAFOTh 3MOTY HE TUTBKH 30eperTH
KIHITIBKY, ane i BigHoBUTH i1 pyHKIIIO [12,13].

Byrnenesi marepianu, 30KpeMa BYTJIEIb-ByTJIEIEBl
KOMITO3UTHI MaTepiayid, € BiTHOCHO HOBHUMH KOHCTPYK-
HifiHAMK MaTepianamu 11s imMmaanTarii [4,9]. Ix yenimmo
BUKOPHUCTOBYIOTh TIPH OCTEOCHHTE31 i €HII0NpPOTe3yBaHHI
KICTKOBHUX CTPYKTYP 3aBJSIKM KOMILJIEKCY HEOOX1THUX (i3u-
KO-MEXaHIYHHX 1 XIMIYHHX BIACTUBOCTEH. 3ayBasKUMO, 1110 32
OKPEMHMH 3 HUX BOHH II€PEBEPIIYIOTH TPaUIIHHI METaJIeBi
Ta MmoJiMepHi iMrotanTaru [1,7].

Bymienp-ByiernieBi KOMIIO3UTHI MaTepiaiy MPOHUKHI IS
PCHTTEHIBCHKUX ITPOMEHIB, IMiIAI0THCS MEXaHIdHii 00p0o0-
ui [2,11]; BoHH HE 10HI3YIOTHCS TPH ONPOMIHEHHI Ta HE €
JDKEpeIIoM BTOPHHHOTO BHIIPOMIHIOBAHHS, 1 € A€ 3MOTY
MIPOBECTH KypCH IiCIIsIOTIepaltiitHoi mpomMeHeBoi Teparrii [ 3,8].
KoM06iHOBaHMI OCTEOCHHTES 13 BUKOPUCTAHHSIM BYTJICIIEBUX
¢ikcaropiB 0co01MBO e(PEeKTHBHUIL, KOJIM J1arHOCTOBAHO
0CTEOITI0PO3, MATOJIOTIYHI TIepeoMu [5,6].

JloBezieHo, 110 ByIJIelb-By IJICLIEBUI MaTepial € 6ioiHepT-
HuM. lle miaATBEepIHKCHO BiJCYTHICTIO KIITHHHOI peakiii
HaBKOJIO BymieneBux gparmentis [10,14].

3a pe3ynbraramMu IoIepeaHiX eKCIIepIMEHTaIbHIX JJOCITi-
JDKEHb, MOXKITBE BUKOPUCTAHHSI PO3pOOJICHOro MaTepiaity Ha
OCHOBI BYIJICI[b-BYIJICLICBOI'0 KOMIIO3UTHOTO MaTepiairy IJIst
iMIIIaHTamii B )KUBUHA opraHi3M. s xmiHigHOI ampoobartii
o0pany IUIaCTHHY 3 ByIVIELb-ByIJIELIEBOIO KOMIIO3UTHOTO
Marepialy Ui OCTEOCHHTE3Y IepeoMy NPOKCHMAIbHOIO
Biaity rwreda [15,16].

MeTa po6otu

[MopiBHsUIBHUI aHAJI3 pe3yJbTaTiB JIKYBaHHS IAlli€HTIB
13 TIepeIoMaMy MPOKCHUMaJIbHOI YaCTHHM IIJICUOBOI KICTKH
TUTACTHHAMH 3 BYIJICIb-BYIJICLIEBOTO KOMIIO3UTHOTO MaTe-
piany Ta 3 TUTaHYy.

Marepianu i MeToau pocnimkeHHA

VY mocnimkeHHs 3aMydmin 35 Mani€eHTiB, sSKi nepeOyBaim
Ha JiikyBaHHi 3 TpyaHs 2020 poky mo uepsHst 2022 poky
Ha KJIiHIYHEX 0a3ax kadempu TpaBMaTosorii ta opronesuil
3anopi3bKOro IepKaBHOTO MEJIMYHOTO YHIBEPCHUTETY. Y BHU-
Oipmi namientis 5 (14,3 %) vonogikis 1 30 (85,7 %) KiHOK.
CepenHill Bik mamieHTiB craHOBUB 62 [48; 70] poku. Ypa-
JKCHHSI KIHIIIBKH, 1110 IOMiHY€, BUSBIUTH B 53 % BHUIAAKIB. Y

rpymi gociipkenHs 20 narieHTam IpoBeeHO OCTEOCHHTE3
MPOKCUMAITLHOI YaCTHUHU ILIeYa ITACTHHOIO 3 ByTJICIb-ByTIC-
LIEBOTO KOMIIO3UTHOTO Marepiany. CTpyKTypa rpyI Nalli€HTiB
3a BIKOM 1 CTATTIO HaBeacHA B mabnuyi 1.

VYcim marieHTaM 3miCHUIN KIIiHIYHE, TabopaTopHe i
IHCTpyMeHTaJIbHE OOCTEXEHHSI, MPOTUIIOKa3aHb JUIsl Olle-
pPaTUBHOIO BTPYYaHHS HE BHUSBHJIH. XBOPUM 3JIHCHHUIH
KOMILJICKCHE JTiIKyBaHHSI, CIIPSIMOBAHE Ha BiTHOBIICHHS (PyHK-
il mwiedoBoro cymioba. Tepamis mependadana Xipypriute
BTPY4aHHS 3 OCTEOCUHTE3Y IIMHAKH IJIEU0BOI KICTKH, Ha/1aul
— KOMIUTEKC pealuTiTamiiHuX 3aX0/IiB, IICHTHYHAMN TS Ta-
LI€HTIB 000X TPYII CIOCTEPEIKEHHSI, 30KpEMa OPTOTISIMIHHIA
PEKHM 1 JOTPUMAHHSI TIEBHOTO 00CSATY PYyXOBOi AKTHBHOCTI.
Kpim Toro, npu3Havaiy KOHCEpBATUBHY TEPAITiIO BiTIOBIIHO
JI0 JIOKTBHUX TIPOTOKOJIIB BEIEHHS MaTOJIOT 1.

OuiHioBaHHS (PyHKIIOHAIBHOTO CTATYCy NALIEHTIB 1 BIUTMB
00JIbOBOIO CHHAPOMY B IIEYOBHX CYIII00ax Ha MOPYLICHHS
KUTTETSUTFHOCTI B MiCIIsoIepaliifHoMy mepioai Ha 3, 6 i
12 MicsIp micis OCTCOCHHTE3y IIMUKH IICYOBOT KiCTKU
3niicHuIN, 3acTocyBaBmiu mkainy Constant—Murley Ta
ormmtyBanbHUK Quick DASH.

[Tin yac poOOTH BUKOPUCTAIIH KIIIHIYHI T2 PEHTI€HOJIOT14-
HI METONW JOCHIHKSHHS, BUKOHAIN TIOPIBHAJIBHUNA aHai3
pe3ysbTariB JiikyBaHHs. CTAaTUCTHYHO YUCIIOBI MTOKA3HUKU
OmpaIroBaid 3a jornomMororw mnporpam Microsoft Office
Excel 2010 ta Statistica for Windows 13 (StatSoft Inc., Ne
JPZ8041382130ARCN10-J). /lani onucoBoi CTaTHCTUKH
HABENICHO SK CepEeIHE 3HAYCHHS + CTaHIAapTHA MOXHOKA.
JlOCTOBIpHICTD BIAMIHHOCTEH PE3y/IbTaTiB OLIHIOBAJIH 32 JI0-
riomMororo t-kpurepito CTbroneHTa, BiporiJHUIMHU PO301KHOCTI
BBaKaJIM Ha PiBHI He MeHIe Hik 95 % — p < 0,05.

Pesynbratu

OuinroBaHHS (QYHKIIOHAJILHOTO CTATyCy MAIIEHTIB 1 BIUTUBY
00JIbOBOIO CHHPOMY B IICUOBHX CYIII00ax Ha MOPYIICHHS
KUTTETISUTFHOCTI B MICIISIOTIEpaIliifHOMY Tiepiofi Ha 3, 6 Ta
12 Micsiip miciass OCTCOCHHTE3Y IIUHKH IJICYOBOT KICTKH,
37ificHene 3a goromMoroto mkani Constant-Murley, mokazaso
3HAYyIIi BIIMIHHOCTI MiX IPyIIaMH XBOPHX.

3a pesyabraramu poszity mkamu Constant—Murley, 1o
BH3Ha4Ya€e OOMBOBUI CHHAPOM (2 3amUTaHHI, MaKCHMaJIbHA
KUTbKiCTh OautiB — 15), Ha TpeTii MiCSIb MICIIT OCTCOCHHTE3Y
HIMIKY I1JIe90BOI KICTKH 3a(hiKCOBAaHO BUCOKHIT piBEHB 0OJTIO
B 000X rpynax mami€eHTiB: 7 [5; 10] 6ainiB y TpyTi mOpiBHIH-
Hi, 8 [6; 8] — y rpymi gocnimkenns (p = 0,0343). ¥V rpymi
JOCIDKEHHS CIIOCTEPiraid OUTbIT BUpaKeHE 3MEHIICHHS
OOITIO TIiJT Yac OMUTYBAHHS HA MOCTOMY MicsIli. OiHUBIIN
Pe3yJIBTaTh ONMUTYBAHHSL, 1[0 OJICPIKAIIN HA IIIOCTOMY MICSIIIi
TTiCTISt OCTEOCHHTE3Y ITUHKH IJIEI0BOI KICTKH, BUSBUIIH 3MEH-
LIeHHs1 00JIBOBOTO CHHIpOMY: Y TpyIi nopiBHsHHS — 10,00
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Tabnuus 1. flemorpadpiyHi NoKasHWKM NaALEHTIB i3 rpyn CNocTepexeHHs

[o 50 pokiB Bin 50 ao 60 pokis Big 60 go 70 pokiB

['pyna cnoctepexeHHs

pyna nopiBHSHHSA 16,7%) |- - 6(40,0%) [1(6,7%) |4(26,6%) |- 3(20,0 %)

pyna pocnimpxeHHs 1(5 %) 2 (10 %) 1(5 %) 3(15 %) 1(5 %) 5 (25 %) - 7 (35 %) 20

Tabnuus 2. Pesynbraty ouiHoBaHHS 60MbOBOMO CMHAPOMY B NaLlieHTiB 3a wkarnoto Constant-Murley

pyna nopiBHAHHSA

7,00 [5,00; 10,00]

10,00 [10,00; 12,75]

12,00 [12,00; 14,00]

pyna pocnigpkeHHs

8,00 [6,00; 8,00]

10,00 [8,00; 10,00]

12,00 [10,00; 13,00]

p

0,0343

0,0224

0,3953

Tabnuus 3. OuiHioBaHHsi NOGyTOBOI aKTUBHOCTI B NaLieHTiB 3a Lwkarnoto Constant-Murley

['pyna cnocTepexeHHs Yepes 3 micaui Yepes 6 micsauiB Yepes 12 micsuiB

pyna nopisHAHHS 1119; 13] 14 [14; 15] 14 14; 16]
pyna pocnimkeHHs 13 [11;13] 15 [15; 16] 16 [15; 17]
p 0,0343 0,0278 0,0118

Ta6nuus 4. OuiHioBaHHs 06esry pyxiB y nauieHTis 3a Lwkanoto Constant-Murley

'pyna nopisHAHHS 15,0 [12,0; 17,5] 20,0[20,0; 24,0] 22,0[22,0; 22,5]
pyna pocnipxeHHs 18,0 [18,0; 20,0] 24,0 [24,0; 26,0] 26,0 [26,0; 28,0]
p 0,0016 0,0015 0,0066

[10,00; 12,75] 6ama, y rpymi mocmimkensas — 10,00 [8,00;
10,00] (p = 0,0224). IlopiBHABIIN pPe3yABTaTH Ha JBAHA-
LATHIA MICSIb MICIIS OTepallii, 3apeecTPyBaIN MOJIIIICHHS
TIOKa3HUKIB: y rpymi nopiBHsiHHS — 12 [12; 14] 6auis, y rpymi
nocmimpkerns — 12 [10; 13] (p = 0,3953). [IpoanamnizyBanmm
MTOKA3HUKH, 1110 OTPUMAITH Ha 3, 6 Ta 12 MicsIi 32 03HAKOIO
0OITEOBHUI CHHIPOM, BUSBIJIM 31CTaBHI PE3yABTaTH Y TPYIax
CIOCTEPEKEeHHSI, ajie OUTBII BHPAKCHUM OyJI0 3MEHIIICHHS
00JIr0 B IpyIi AOCIIPKeHHS (mabi. 2).

Amnaniz po3nuny mkanmu Constant-Murley, mo Bu3Ha4ae
o0y TOBY aKTUBHICTB (4 3alUTaHHs, MAKCHMAJTbHA KiTbKICTh
6as1iB —20), Ha TPETIii MICSIIb ITICIIsl OCTEOCHHTE3Y IINHKH I1Ie-
YOBOI KiCTKH TT0Ka3aB 3MEHIIICHHsI IPOdeciifHoi Ta o0y TOBOT
TsDTBHOCTI B 000X Tpymax mamieHTis: 11 [9; 13] 6amiB y rpymi
nopiBHsHHES, 13 [11; 13]—y rpymi gocmimkenns (p = 0,0343).
B 000X rpymnax BU3HAYMIIA HU3bKHI PIBEHb ITiTHECCHHSI PYKH,
L0 HE BUKJIMKAJIO OLjIb, M)l YaC ONUTYBAaHHS HA TPETHOMY
Micsii. OIHUBIIN PE3yJIETaTH HA IIIOCTOMY MICSIII ITICIIs
OCTEOCHHTE3Y IHMIKH IIeYOBOT KICTKH, BUSIBUIIA 3MEHIIICHHS
0OITLOBOTO CHHIPOMY BHOYI: Y TpyIi MOpiBHAHHEA — 14 [14;
15] 6amiB, y rpymi mocmimkenas — 15 [15; 16] (p = 0,0278).
[NopiBHIOIOYM pe3yabTaTH Ha JABAaHAILATOMY MICSII ITiCIs
oriepariii, BU3HaYMJIM TTOKPAILEHHS, 110 B TPYIi MOPIBHSHHS
cranoBuio 14 [14; 16] 6anis, y rpyni nociipkeHss — 16 [15;
17] 6amniB (p=0,0118) (mabn. 3). AHaNI3yr04M pe3yIBTaTH, IO

BCTAHOBFUIM B TPYTIi TOCTIPKEHHS Ha 3, 6 Ta 12 Micsti 3a po3-
JIITOM, SIKAH XapaKTepu3ye NoOyTOBY aKTHBHICTB, OfIepyKain
31CTaBHI JaHi 3 TPYIIO0 TIOPIBHSAHHS, BTIM, 3ayBayKHIIH BHIILY
(DyHKIIOHAJIBHICTB IUIEYOBOTO CYIII00a.

[Tix wac anamizy posnury mkaian Constant-Murley, 1o
XapakTepHu3ye o0cAr pyXiB (4 3amuTaHHs, MakCUMalbHA
KUTBKicTh OamiB — 40), Ha TPETHOMY MiCAI IiCISA OCTe-
OCHHTE3Y IIMHKH IIeYOBOT KICTKU BCTAHOBHIIM 3MEHILICHHS
30BHIIIHBOT POTAIlii Ta IePEIHHOT0 3rHHAHHS B 000X Ipyrax
namienTi: 15,0 [12,0; 17,5] 6ana B rpymi mopiBHsHHS, 18,0
[18,0;20,0] 6anay rpymi gocnimkenss (p = 0,0016). B 060x
rpynax BU3HAYMJIM HU3BbKUH PIBEHb BIJBEJCHHS IUICYa Ta
BHYTPIIIHBO] poTamii. AHaIi3yI0uH pe3ysIbTaTH Ha IIOCTOMY
MICSIIIi TTICTISt OCTEOCHHTE3Y IIMIKH IIEI0BOT KiCTKH, BUSBH-
JIM TIOKPAILEHHs 30BHIIIHBOI pOTalii Ta BiABeJCHHS IIeya,
110 B TPy AociipkeHHs ctanoBmio 20 [20; 24] Gaiis, y
rpymi gociipkenns — 24 [24; 26] (p = 0,0015). [TopiBusiBiu
pE3yJIBTaTH Ha ABAHAIITOMY MIiCSIIl ITICIIs OTepartii, BU3Ha-
YHJIM TIOKPAILEHHs 00CsTy pyXiB B 000X rpymnax: 22,0 [22,0;
22,5] 6ana y rpymi nopiBHsHHSA, 26,0 [26,0; 28,0] 6ana —y
rpymi gocuimkeras (p = 0,0066) (mabxn. 4). Ilix gac aHamizy
JIAHUX, 1110 OIEPIKAJIH y TPyIIax CIiocTepeskeHHs Ha 3, 6 Ta 12
MiCSIIl 32 PO3/IOM, SIKMH BU3HAYa€e MOOYTOBY aKTHBHICTb,
BCTaHOBWJIM CXOXKI PEe3yJbTaTH 3a TPpyNamH, aje OuIbLINi
o0csr pyxiB 3a(ikcyBay B MAIi€HTIB IPYIHN JIOCHTIKEHHS.
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OpueiHaribHi 00CiOKeHHs

Tabnuus 5. OuiHioBaHHs! M's130B0I CUnW naLieHTiB 3a Lwkanoto Constant-Murley

pyna nopisHsAHHS 10,0 [10,0; 13,5] 12,0 [12,0; 14,0] 14,0 [14,0; 16,0]
pyna gocnimkeHHs 8,0[8,0; 10,0] 12,0[10,0; 12,0] 14,0 [12,0; 14,0]
p 0,0009 0,0668 0,0565

Ta6nuus 6. OuiHioBaHHS hyHKLiOHaNBHOMO CTaTycy nawieHTiB 3a Wwkanoto Constant-Murley — 3aranbHi pesynsraty

pyna nopisHAHHS 41,0 [40,0; 50,5] 57,0 [56,0; 64,5] 63,0[62,0; 71,0]
pyna pocnimkeHHs 46,0 [45,0; 49,0] 61,0 [59,0; 64,0] 68,0 [65,0; 70,0]
p 0,0492 0,0719 0,0150

Tabnuus 7. OuiHIoBaHHS (hyHKLOHANBHOTO CTaTycy nauieHTiB 3a onuTtyBanbHukoM Quick DASH

pyna nopisHAHHS

19,32 [16,48; 25,00]

14,77 [11,93: 15,91]

6,82 [6,82; 9,09]

pyna gocnimkeHHs

15,91 [15,91; 27,27]

13,64 [11,36; 13,64]

6,82 [4,55; 9,09]

p

0,3771

0,1252

0,1880

80

70

60

50

40
30

20

3 micsaui 6 micsiuis

m [pyna nopiBHAHHA
B [pyna gocnimxeHHs

12 micsauis

Puc. 1. 3aranbHi pesynsrati ouiHoBaHHS dyHKLIi onepoBaHoro nne4oBoro cyrnoba B nauieHTiB 3a wkanoto Constant-Murley.

OcranHiii po3nin mkanu Constant-Murley Bu3Hagae M -
30By cwiny (1 3ammTanHs, 3 cripoOw, MaKcHMallbHA KiJTbKICTh
GamiB — 25). Y pesynbTari aHamizy JaHUX, IO OISpPIKaiH,
3a(ikCyBaH TO3UTUBHI 3MIHU Ha IBAHA/IISITOMY MICSIIi CIIO-
CTEpEeKeHHsI NOPIBHSHO 3 mocTiM. Ha TperTiii Micsitp micist
OCTEOCHHTE3Y IIMHKH I1JIeY0BOT KICTKH Y TPYIIi OPiBHSHHS
pe3yabTar 3a M po3aisiom craHosus 10,0 [10,0; 13,5] 6ana,
y rpymi pociimpkerns — 8,0 [8,0; 10,0] 6ana (p = 0,0009).
Ha moctuii Micsib OLHIOBaHHS M’ S30BOI CHUJIM JaJI0 TakKi
pesynbraru: 12 [12; 14] 6aniB y rpyni nopisasiaas, 12 [10;
12] — y rpymi JOCHiKeHHs, Pi3HHULS MDK TpylamMy CTaTHC-
THYHO HeBiporiaHa (p = 0,0668). Ha nanaaisitomy Micsiiti
B IPYIIi MOPIBHSAHHS M SI30BY CHITy OLIHWIHM sIK 14 [14; 16]

OauiB, y rpymi gociimkerHs — 14 [12; 14]; BiqMiHHOCTI TaKoX
CTaTUCTUYHO HeAocToBipHi (p = 0,0565) (maba. 5).

AHani3 3aradpHHX pe3ynbTariB 3a mKkanor Constant—
Murley (11 3anurans, MakcuManbHa KUTBKICTB OaiB — 100)
(puc. 1, mabn. 6) Ha TPETHOMY MICSILII MICIS OCTEOCHHTE3Y
MIMHAKHY TUICYOBOT KICTKH MOKA3aB, M0 MAIi€HTH 000X IPyIl
MaJIi TPY/HOLIII 3 BAKOHAHHSIM 3BHYaiHMX /il Y TOBCSIK/ICH-
Homy xuTTi: 41,0 [40,0; 50,5] Oana B rpyri nopiBHsHHS, 46,0
[45,0;49,0] - rpymi nocimkeHHs. BiqMiHHOCTI CTAaTHCTHYHO
Hegiporiaai (p = 0,0492).

OIiHUBIIY PE3Y/IBTATH HA MIOCTUH MICSIIb IICIJIS OCTCOCHH-
Te3y HMIMIKH IICYOBOI KICTKH, 3apEeCTPpyBaN 301IbIICHHS
3arayibHOi KUIBKOCTI OaxiB: y rpymi mopiBHsHHSA — 57,0
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[56,0; 64,5] 6ama, y rpymi nocmimkenHs — 61,0 [59,0; 64,0]
(p = 0,0719). INopiBHIOIOUM pe3yaBTaTH HA TBAHAAISTOMY
MICSIII TICTs omepartii, BU3HAYIA HACTYITHE TOJIMIICHHS
SIKOCTI (DYHKITIOHATBHOCTI TICYOBOTO CYII00a: y TPy IMo-
piBHSHHS — 63 [62; 71] 6anu, y Tpymi JociHKeHHS — 68 [65;
70] (p = 0,0150). [TpoananizyBaBIy faHi, 10 OIEP>KAIH HA
3, 6 Ta 12 micsi, y rpyni JociipkeHHs 3adiKcyBay OLTbITy
KUThKicTh OauiB. Ile cBiMUUTh MpO BHILY SIKICTh (PYHKIIIO-
HYBaHHSI IUIEYOBOTO CyINI00a y IIUX MAIi€HTIB MOPIBHSHO 3
XBOPHMHU TPy MOPIBHSAHHS (mabn. 6).

AHasti3 pe3yJibTariB, 110 OfIep>KaJIi ITPU BUKOPUCTaHI OMH-
tyBanbHuKa Quick DASH, 3nilicHum 3a 01omMororo ogiriii-
HOT po3paxyHKkoBoi Tabmuii. ChopMyBai 3aralibHU iHIEKC
— cepelHe 3HaueHHsI 0ajiB 3a PO3MiIaMH OIUTYBAJIbHUKA,
BH3HAYEHE 3a CHeLiabHOI0 (hopmyroro. [1ix gac onmuTyBaHHSA
gepe3 3 MiCSAIIi MiCIIsT 0CTEOCHHTE3Y MINHKH IIEI0BOT KiCTKH
BUSIBIJIM TCHACHIIIIO 10 3pOCTaHHsI MOKa3HUKIB. e cBimunTh
TIpO 30UIBIIIEHHS 00CATY PyXiB Ta aKTUBHOCTI IIPOOTIEPOBAHOT
KIHITIBKH, TOKPAICHHS OBCAKICHHOI TiSUTEHOCTI Ta ITOJIIIT-
IICHHS SKOCTI JXUTTS. Ha TpeThoMy MicCsI Y KOHTPOJBHIH
rpymi 3a ormryBansHrKoM Quick DASH Bu3nHaunm 19,32
[16,48; 25,00] 6ama, y rpymi gocmimkeras — 15,91 [15,91;
27,27] (p = 0,3771). OnuryBaHHS MiJ 4ac KOHTPOJIBHOTO
BI3UTY uepe3 6 MiCsILIiB IMTiCIIsl onepartii TakoK MoKas3ajo Mmo-
KpallleHHs! TOKa3HHUKIB 3a KOXKHUM 13 po3ziniB. Pesynsraru
3iCTaBHI y rpylax MaiieHTiB: y rpymni nopiBusHuas — 14,77
[11,93; 15,91] 6auna, y rpymi gocmimpkenns — 13,64 [11,36;
13,64] (p = 0,1252). AHnaii3 nmoka3HHKIB 3a mikaaow Quick
DASH Ha nBaHaaisiToMy MiCsILI MICIIst onepariii 3adikcyBan
3iCTaBHI pe3yibTaTH B Tpylax CHOCTEPEKEHHs: y TPyI
nopiBHAHHS — 6,82 [6,82; 9,09] Oana, y Tpymi JOCTiKEHHS
— 6,82 [4,55; 9,09] Gana, pizauns HeBiporigHa (p = 0,1880)
(maon. 7).

O6roBopeHHs

[opiBHAIBHE MOCITIHKEHHS PE3yNBTaTiB, IO OIEPKAIH 3a
ormryBanmbHUKOM Quick DASH, moka3zasno OuTkIn BUpakeHUI
TTO3UTUBHUH e(DEKT BiJ] JTIKyBaHHS y MAIIEHTIB i3 TPYIH, JIe
3MIHCHIIIM OCTEOCHHTE3 IMHKH IUICY0BOI KiCTKU IIACTH-
HOIO 3 BYIVICIIb-BYIJICIIEBOTO KOMITO3UTHOTO Marepiaiy. Lleit
CIIPUATIIMBUN BIUTMB 3aiKCyBaIM ITiJl Yac OLIHIOBAHHS Ha
3 1 6 micsi 32 3MEHIIEHHSIM 0O0JFOBOTO CHHAPOMY B IUIEeUi
Ta MPOSIBIB 3aXBOPIOBAHHS, IIOKPAILEHHSIM MOBCSKACHHOT
JUSTILHOCTI, TOJIIIIIEHHSIM SKOCTI KUTTSI.

VY pe3ynbraTi JOCHIHKEHHS BCTAHOBUIIM, IO TOJIOBHOO
CKaproro Malli€HTiB 13 MepesoMoM LIMHKH T1JIeua € Ollb, 1110
CIIpUYMHSE OOMEKEeHHs (DYHKIIOHAIBLHOT akTUBHOCTI. Tak,
Ha TPEThOMY MICSIIII CITOCTEPEIKCHHS 3arajibHa cyMa OastiB
3a onutyBasbHUKOM Constant—Murley y rpyrii mopiBHIHHS
cranosuna 41,0 [40,0; 50,5], a B rpymi gocmimxenas — 46,0
[45,0; 49,0] (p = 0,0492).

OrmiHIOBaHHS BiJIaICHUX pe3ynbraTiB (12 micsiB micist
orrepartii) mokasaso, 0 B pa3i 3acTOCYBaHHS TUIACTHHH i 3
BYIJICLb-BYIJICLIEBOTO KOMITIO3UTHOTO Marepiaiy, i 3 THTaHy
CIIOCTEPIratoTh HE3HAYHE 3MEHIICHHS aKTHBHOI MEPeIHbOI
ereBarlii Ta BHyTPIIlIHBOI poTallii 3 €10 OLTHIIM 00OMEKeH-
HSIM TIPH OCTEOCHHTE31 MPOKCUMAIILHOT YaCTHHU TUIEYOBOT

KICTKH IUTACTHHOIO 3 TUTaHy. Pa3oMm i3 ThM, TipH 3aCTOCyBaHH|
IUIACTHHU 3 BYIJICL[b-BY[JICLIEBOIO KOMIIO3HTHOTO MaTepiary
BU3HAYMIIM 30UIBIICHHS 00CSTY 30BHIIIHBOI poTallii mieda
NIpH PUBEJICHHI Ta BiJIBE/ICHHI OPIBHSHO 3 BUKOPUCTAHHSIM
IUIACTHHU 3 TUTAHY.

Pesynprary, mo oTpuMaini, MiATBEPIKYIOTh KIIHITHO
3HaAUyIi TepeBarn BiTHOBICHHS (yHKIIT IIIE90BOTO CyT-
71002 Tpy nepesoMax MPOKCUMAIbHOI YaCTHHH IIEY0BOT
KICTKH IIUISIXOM 3aCTOCYBAHHS IJTACTHHU 3 ByIJICIb-BYTJIe-
[IEBOTO KOMITO3UTHOTO MaTepiairy IMOPiBHSHO 3 TUTACTHHOIO
3 THTaHy.

BucHoBKkuM

AHaji3 BijIaleHuX pe3ysbTaTiB JIiKyBaHHs IIPOKCHMaITb-
HHX MIEPEJIOMIB IUICYOBOT KICTKH IJIACTUHOIO 3 By IVICIb-BYT-
JIELIEBOTO KOMIIO3UTHOTO Marepiaiy Ta THTaHy 3a JOIIOMOTOKO
mxanmu Constant-Murley ta ormmryBansanKa Quick DASH
TI0Ka3aB OJJHAKOBE ISl 000X METOIB CTATHCTUYHO MiITBEP-
JDKEHE MOKpalleHHs! (DYHKIIT IUIEHOBHUX CYIIIO0iB.

[lepcnieKTHBH MOJAJNBIINX JOCHIAKEHb MOJSITAIOTh Y
TIPOIOBKEHHI JOCHTIHKEHHs OloiHTerpamii Ta pereneparii
KICTKH 3 BUKOPHCTAHHSM BYIJICIb-BYIVICLICBUX KOMIIO3HT-
HUX MarepiaiiB. [ImaHyeMo BUBYMTH CHiBBIJHOLICHHS
OCTEOIHUTIB, OCTEOOIACTIB Ta OCTEOKIIACTIB y pereHepari,
BiZIHOCHY IUIOILY Ta CITiBBIZHOIICHHS OKPEMHX CTPYKTYD
pereHepary.
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EnigemiyHnMi npouec Ta eTionoriyHa CTPYKTypa caribMOHeNbO3iB
y 3anopi3bKii obnacri

H. M. Moniwyk®*1ACDF H 1. Konuyesa®'A8P A, C. [ereH®"8C Q. B. MenbHikoBa®'E, H. IN. Kpsxesa(2BCE

3anopisbkuii AepxaBHUA MeaMKo-thapMaLEeBTUYHWIA YHiBepeuTeT, YkpaiHa, 2[Y «3anopisbkuii 06rnacHuii LeHTp KOHTPOIO Ta NpodinakTuku Xxsopob
MinicTepcTBa OXOPOHM 340pOB’S YKpaiHuy

A — KOHLenLis Ta an3aitH gocnimpxkeHHs; B — 36ip naHux; C — aHanis Ta iHTepnpeTauis gaHux; D — HanucaHHs cTaTTi; E — pegaryBaHHs cTartTi;
F — ocTatouHe 3aTBepaXeHHs CTaTTi

MeTa po60TH — OLHIOBaHHS MPOSBIB €MiAEMIYHOTO MPOLIECY CanbMOHENbO3Y, 3yMOBMEHOr0 CanbMOHeNnamMn HeTUEO3HOI eTionorii, Ha TepuTopii
3anopiabkoi 06nacTi Ans BLOCKOHAMNEHHS! CUCTEMM NPOTUENIAEMIYHOMO Harnsay.

Marepianu Ta meTogu. 3aiiCHNNN PETPOCNEKTUBHIIA €NiAEMIONOTIYHNN | CTATUCTUYHWIA aHani3 3aXBOPKOBAHOCTI HA CanbMOHENb03 Y 3anopisbkii
obnacTi, BUKOPUCTABLUM LLIOPIYHI CTAaTUCTWYHI 3BITHOCTI («3BIiT NPO OKpeMi iHdhekwii | napa3uTapHi 3axBoprOBaHHs», «IHdekLiHa 3axBoptoBa-
HIiCTb HaceneHHs no YkpaiHi») 3a 2018-2022 pp. [ins aHanisy pe3ynbraTis 3aCTOCOByBanu 3aranbHONPUIAHATI METOAM MEAUYHOT CTaTUCTUKN.

PesynkraTu. BectaHoeneHo, wo B 2018-2022 pp. y 3anopisbkili obnacti 3apeectposaHo 1392 Bunaakm canbmoHenso3sy. Y 2020 i 2021 pokax
iHTEHCUBHI MOKa3HWKKM 3axBoproBaHoCTi (I13) no obnacTi 3Ha4YHO NepeBuLLYyBany BiAMOBIAHI NnapameTpy no YkpaiHi, ane B 2022 poui 3axBo-
PIOBaHICTb Ha CanbMOHENbO3 y PerioHi 3HM3uNach Marxe BABIYI. He3saxatoun Ha Te, WO Hanbinblua KinbkiCTb BUNAAKIB 3apeecTpoBaHa
cepep popocnux (53,4 %), M3y pitent nepeBuLLyOTL Taki B Aopocnux y 4—7 pasis. 36yaHMKM canbMOHENb03iB, Lo JOMIHYBanu, — cepoBapu
Enteritidis, Blegdam, Typhimurium. BuaHaunnu, wo Ha TepuTopii 06nacTi LMPKYOOTL WTaMW CanbMOHE, Pe3UCTEHTHI 0 LedanocnopuHiB,
amniuuniHy, (TOPXiHONOHIB.

BucHoBKK. BMCOKi NOKa3HWKM 3aXBOPIOBAHOCTI Ha CalbMOHENbO3 Y HAaceneHHs 3anopisbkoi 0bnacTi cBigunTb Npo HaranbHy HEOOXIAHICTb
YOOCKOHaNEHHs NPOTHENiAEMIYHOrO Harnsay 3a Liet iHdekLie, 0cobnmBo 3Baxarouu, Lo HabinbLL Bpa3nmBoLo kateropieto € Aitn. loaat-
KOBOH 3arpo30to Ans enigemMiyHoro 6rarononyyys HaceneHHs MoXHa BBaxaTu LIMPKYNsLit0 aHTMGIOTUKOPE3NCTEHTHUX CanbMOHENT.

KntouoBi cnoBa: canbMOHeNb03, HETUO3HI CanbMOHENM, NOKA3HWK 3aXBOPIOBAHOCTI, eniAeMiYHNiA NpoLieC.

AxTyanbHi nuTaHHA dpapMaLeBTUYHOI | MeaUYHOI Hayku Ta npakTuku. 2023. T. 16, Ne 3(43). C. 260-264

Epidemical process and aetiological structure of salmonelloses in the Zaporizhzhia region
N. M. Polishchuk, N. L. Kolycheva, A. S. Dehen, O. V. Melnikova, N. P. Kriazheva

The aim of the work is to conduct a comparative analysis of the salmonellosis epidemic process caused by non-typhoidal salmonellae in the
Zaporizhzhia region for improving the system of epidemiological surveillance.

Materials and methods. The retrospective epidemiological analysis of salmonellosis incidence in the Zaporizhzhia region was conducted
using the annual reports from 2018 to 2022. The data sources included the “Report on Individual Infections and Parasitic Diseases” and “In-
fectious Morbidity of the Population in Ukraine”. The analysis employed standard statistical methods commonly used in medical research to
evaluate the gathered results.

Results. The findings suggest that the Zaporizhzhia region recorded a total of 1392 cases of salmonellosis between 2018 and 2022. Notably,
the incidence rates for 2020 and 2021 significantly exceeded the national averages in Ukraine, while in 2022, there was a notable decrease
of almost 2 times in the region’s salmonellosis incidence rates. Although adults accounted for the majority of cases (53.4 %), the prevalence
of salmonellosis among children was alarmingly high. Among the pathogens causing salmonellosis, Enteritidis, Blegdam, and Typhimurium
serovars were the most dominant. Notably, the region harbors salmonella strains that exhibit resistance to cephalosporins, ampicillin, and
fluoroquinolones, reflecting concerns over antibiotic resistance patterns.

Conclusions. The elevated prevalence of salmonellosis infection rates within the population of the Zaporizhzhia region underscores the
pressing nature of the epidemic disease control challenge, particularly considering the heightened vulnerability of children. An additional threat
to the epidemic’s well-being is the circulation of antibiotic-resistant salmonella.

Key words: salmonellosis, salmonella, incidence rate, epidemics.
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CanpMOHENb031 HeTH(O3HOI eTionorii (manmi — caabMo-
HEJb03) MOCIIAl0Th OJIHE 3 MPOBIJHUX MICIb y CTPYKTYpi
TH(EKIIHOT KUIITKOBOI MATONOT1, a 3aXBOPIOBaHICTh HAaBITh
B €KOHOMIYHO PO3BHHYTHX KpaiHaX CBITY 3aJIMIIA€ThCS
cTablIbHO BHCOKOIO. Emimemionoriuni crmamaxu Ta cropa-
JIMYHI BUITA/IKH CAJIbMOHEIIBO3Y PEECTPYIOTh HE3AJIEIKHO BiJ|
TEPUTOPIi Ta KIIMaTHYHUX YMOB, BOHH XapaKTePU3YIOThCS
LIBUJIKUM TTOLIMPEHHSIM 1 BUCOKOIO 3aXBoproBaHicTio. Tax,
PO eMiJIEMiYHi CTIaaXy CaJbMOHEIH03Y MOBIOMIISII HE
TIIBKH Kpainu €Bponw, ane i Kanama, CIIA, Bpasumis,
Ywni, Mekcuka, ABctpainis, Smonis, kpainu [liBneHHOq
Adpuku [1]. 3rinHo 3 piunum 3BiTom ECDC (European
Centre for Disease Prevention and Control), y 2021 poi
B €Bpori CalbMOHEIH03 OYB IPYroi0 3a MOUIUPEHICTIO
3apeecTPOBAHOI0 MITYHKOBO-KHIIKOBOIO 1H(EKIIEI0, 110
OB’ s13aHa 3 BKMBAHHIM 1H(DIKOBAaHUX XapUOBHX ITPOLYKTIB
(3apeectpoBano 60 494 1abopaTopHO i TBEPPKEHI BUITa KK
CaNbMOHENB03Y, 3 HUX 73 — metanbHi). HaliBummuii piBeHsb
3axBoproBaHocTi 3adikcoano B Yexii ta CrnoBauunsi (93,7
ta 81,3 Ha 100 THC. HaceneHH:), HaltHWKYMA — y [perii Ta
PymyHnii (2,7 na 100 Tuc. HaceneHnHs) [2].

Haiftgacrimmi 30yaHIKH caTbMOHENTB031B — cepoBapu Coeln,
Chester, Braenderup, Montevideo, Oranienburg, Anatum,
Kedougo, Hessarek Ta Blockley. Tloka3oBuM € cramax
Xap4yoBOIo CaabMOHENb03y (2022 pik), MO MOB’sI3aHUH 31
CIOKMBaHHIM IOKomagHux BUpoOiB Kinder Surprise. 3a
inpopwmariiero Cekperapiary INFOSAN (The International
Food Safety Authorities Network), 30yTHIKOM BHSIBHJIACH
Salmonella typhimurium, TeHETUYHE TOCIIIKCHHS SKOT
JIOBEJIO i ITOXO/KeHHS 3 berbrii Ta aHamoriaHICTh 31 30yIHH-
KaMH, BUSIBJICHHMMH B NaxTi (paOprKu 110K0J1a/1y BUPOOHHUKIB
Ferrero Genprificbkoro micta Apion. Le#t cranmax 3aramom
3apeecTpyBaiu B 11 kpainax, i 98 % XBOpuX — AiTH BIKOM
1o 10 poxkis [3].

B Vkpaini npobieMa canbMOHENh03y € BKpald aKkTyaslb-
HOIO, ¥ eNiJJeMIYHHI TPOLIeC CIIOCTEPIraroTh 3a MOPIYHIMHI
CriaJlaxaMy Ta CIIOpaANYHIMU BUTIAAKaMH. TaK, y CTpyKTypi
criajiaxiB KMIIKOBUX iH(eKii y 2018 pori carbMOHETb031
cranoBum 30,5 %, a B 2019 — 15,3 % [4]. 3a nanumu Len-
Tpy rpomazceKoro 310pos’st MO3 Ykpainu (LII'3), 3a nepri
8 micsmiB 2020 poky B KpaiHi 3apeecTpoBaHo 16 cranaxis
CaJIbMOHEITBO3Y, a 3a Takuid camuii mepiog 2021 poky — 9
[5,6]. 3rigro 3 mokasankamu LI'3 («IHdekmuiiina 3axBopio-
BaHICTh HACeJEHHs 1Mo YKpaiHi 3riguo 3BiTy o ®.Ne 1 3a
12 micsiB (B abc. 9rc. Ta iIHTEHCHBHUX TOoKa3HHUKax Ha 100
THUC. HACCJICHHS»)), 3a riepiox 2018-2022 pp. B YkpaiHi 3ape-
€CTPOBaHO Maibke 26,6 TiC. BUIaaKiB. HaiiBHIIi TOKa3HUKH
3axBoproBanocri (I13 Ha 100 Tuc. HaceneHHs) 3adhiKcOBaHO
B 2018 122019 poxax (18,8 Ta 20,34 Ha 100 THC. HACETICHHS
BimoBiHO). [TounHarouu 3 2019 poky, criocTepirajiy 3Ha4HEe
3MEHIICHHS KUTPKOCTI BUIAKIB CAIIbMOHEIBO3Y (Maiike y
2,3 paza) ta 3umkeHns [13 mo 8,95 y 2020 pomi, 8,03 —y
2021 porti, 7,71 —y 2022 poi [ 7]. 3rimHO 31 CTATHCTHYHAMHA
nanumy, y 2019 pori Ha callbMOHENBO3 YaCTillle XBOPLIH
nopocni (60,8 %), a B CTpyKTypi 3aXBOPIOBAHOCTI y JiTeH
HaWOIIbITYy KITBKICTh BHUITAJIKIB PEECTPYBAIN Y BIKOBUX
rpynax Bizx 1 10 4 pokis (16,0 %), Bin 5 1o 9 pokis (11,8 %).

Pa3om 3 TIIM ITOMa Bara BUIIAIKIB Cepe] HEMOBIIAT BIKOM 110
1 poky cranosuina 3,5 %, cepen niteit 10—14 poxis — 5,0 %,
15-17-pigaanx — 2,9 % [5].

30yIHUKIB CaJbMOHEIH031B BUAUISIOTh HE TLTBKH BiJ
XBOpHX abo Bij OakTepioHOCIiB, ame i i3 Xap4iB, CTIYHOI
Ta MUTHOT BOJIH, 3 BOIM BIIKPUTHX BOJOWMHII, I'PYHTY,
KOpPMIB UIsSl pOoTaToi XyqoOH, BiJ KUBHX TBapWH y ClITb-
CHKOMY TOCIIOJIapCTBI TOIIO. 3/1€01IbIIOro IIe CepoBapH
Enteritidis, Typhimurium ta Blegdam, ane BUAIISIOTH TAKOXK
Taki canpMoHenu: S. pullorum-gallinarum, S. copengagen,
S. choleraesuis, S. dublini, S. abortusequi, S. eko, S. london,
S. vuadens, S. colindale, S. essen, S. glastrup, S. othmarchen,
S. papuana, S. isangi, S. montevideo, S. menston [8]. [Tocriii-
HUI MOHITOPHHT €I1iIEMiOJIOTIYHOTO MPOLIECY CATEMOHETBO-
3y 30epirae CBOK aKTyaJbHICTh 1 Ja€ 3MOTY Hepea0adnTh
MOXKJIMBE YCKJIaJHEHH eITiZIeMIOJIONiYHOT CUTyalii B KpaiHi
Ta CBOEYACHO BKUTH MPOTHEIIIEMIUYHNX 3aXO/IiB.

MeTa po6otu

OuiHIOBaHHS POSIBIB €I11IEMIYHOTO IIPOLIECY CATEMOHEIIBO-
3y, 3yMOBJICHOTO CaJlbMOHEJIaMHU HETU()O3HOI eTioNOorii, Ha
TepUTOPIi 3aMOPi3bKOT 00TACTI JJIsI BIOCKOHATICHHS CHCTEMHU
MIPOTHEMIJEMIYHOTO HATIISITY.

Matepianu i meToaun gocnigxeHHs

Y po0oTi BUKOPUCTAHO KOMIUICKC CITiJIeMIONIOTIYHUX 1 CTa-
TUCTUYHHUX METOMIB JOCIIPKCHHS MPOSBIB CMiIEMIYHOTO
MPOIIECy CaTbMOHENBO03Y B 3aropi3bKiit 001acTi 3a mepiof 3
2018 1o 2022 poxky. /lyist aHaizy OCHOBHUX XapaKTEPUCTHK
CMiICMIYHOTO TIPOIIeCy (AMHAMIKa 3aXBOPIOBAHOCTI, BIKOBa
CTPYKTYypa) 3MIHCHIINA PETPOCIICKTHBHUIMA SITiAeMIONOT T YHII
aHaJi3 3aXBOPIOBAHOCTI HA IIf0 iH(EKIIiI0 3 BUKOPUCTaH-
HSIM CTaTUCTUYHOT 3BITHOCTI («3BIT PO Ookpemi iHdekii i
napasutapHi 3axpoproBaHus (¢. 1, 2), piuti 3BiTH», «3BIT
PO PoOOTY CaHITAPHO-CITIAEMIONOTIUHOI (1e31H(EKIIHHOT,
npotruayMHoi) ctaniii (. Ne 40-310poB)) 32 2018-2022 pp.

[MommpeHicTh cambMOHETH03y Ha TEPUTOPIi PETioHy 1 B
OKpPEMHX TpyIiax HaCeJCHHsI OILIHIOBAIN 3a MOKa3HHUKaAMH
3axBoproBaHocTi (I13) Ta moka3HUKaMU CTPYKTYPH 3aXBOPIO-
BanocTi (C3). I13 o6unciroBanu Ha 100 THCSY HACETCHHS K
BiJTHOIIICHHS KTBKOCTI BITEpIIIe BUSBJICHNX BUITAIKIB Calb-
MOHEITB03Y JI0 CEPEIHBOPIYHOT KITPKOCTI HACSIICHHS; TIOKa3-
HukH C3 — 5K BiJTHOIIIEHHS TIEBHUX BUITA/IKIB 3aPEECTPOBAHMX
3aXBOPIOBAHB JI0 3arajibHOI KUTBKOCTI 3aXBOPIOBaHb (%0).

OrnpalffoBanHsi pe3yJabTaTiB JOCHIPKEHHS, CTATUCTHY-
HUAW aHaNi3 MaTepialiB 3MIHCHIWIN Ha MEPCOHATHLHOMY
KOMIT'FOTEpPi 3 BUKOPUCTAHHSIM JIIEH31IMHUX MPOrPAMHHUX
npoxyktiB Microsoft Word, Microsoft Excel B onepaniiiniit
cuctemi Windows 10. s onparroBaHHs IUPPOBHUX JaHUX
3aCTOCOBYBAIIM BiIOMi CTaTHCTHYHI METOIH, IO OIICAaHI B
OCHOBHHX ITOJIOYKEHHSIX MiJIPYYHUKIB 1 TOCIOHUKIB 3 MY~
HOI cTatucTuky [9].

Pe3yneraTtu

HesBaxatoun Ha IOKpAIIEHHs! €IiIeMiOIoTi9HOl CUTyaril
3 caJbMOHENIb03y B YKpaiHi 3arajiom, 3aXBOPIOBAHICTb y
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H [Moka3HMK 3aXBOPIOBAHOCTI Ha canbMOHeNb03 B YkpaiHi, Ha 100 TUC. HaceneHHs

M [Toka3HMK 3aXBOPIOBAHOCTI Ha CanbMOHeNbo3 Yy 3anopisbkiit obnacTi, Ha 100 TUC. HaceneHHs

Puc. 1. 3axBoptoBaHiCTb Ha canbMoHenbo3 B YkpaiHi Ta 3anopisbkili obnacTi.

2018 pik

B M. 3anopixoks = m. Menitononb

2021 pik

2022 pik

B M. bepasHcbk B v. EHeprogap

Puc. 2. IHTEHCHBHI NOKa3HUKY 3aXBOPIOBAHOCTI Ha canbMoHenbo3 (Ha 100 Tuc. HaceneHHs) cepen KUTENiB BENUKUX MiCT 3anopiabkoi obnacri.

3aropi3bpKiil 00JacTi 3aIMIIAETHCS HA JIOCHTh BUCOKOMY
piBHi. Iig yac anani3y ganux Bu3Hawm, mo B 201812019
poxkax 13 o 3anopi3bkiii o6macti GpakTHIHO TOPIBHIOBAIN
rapameTpam 1o YkpaiHi 3araiiom i cranosmiu 18,58 ta 19,88
Ha 100 Tuc. Hacenenus Bigmosiguo. ¥ 2020 i 2021 pokax
3aXBOPIOBAHICTh B 00JIACTI IIEPEBHILIMIIA TOKA3HUK 110 KPaiHi
Maibke BBiui, ate B 2022 poii CIIOCTepirajiu CyTTEBE 3HH-
xenHs [13 B perioni 10 8,24 na 100 tuc. Hacenenust (puc. 1).

ITixg wac aHamizy 3aXBOPIOBAHOCTI Ha CAbMOHEIBHO3 Y
HAHOUTHIIMX MicTaX 3armopi3pKoi 00IacTi BCTAHOBIIEHO, 10
B 2018-2020 pp. iHTCHCHBHI MMOKa3HUKH 3aXBOPIOBAHOCTI
Ha cabMOHenb03 y bepasaceky, Menitomoni it Erepromapi
TIEPEBHIIyBaIIM TaKi 1Mo 3amopixokio. Taka cama TEHIICHITIS
30epiranacst B 2021 poui (okpim Eneproznapa, e 3adikcoBaHo
CYTTEBE 3HW)KEHHS 3aXBOPIOBaHOCTI ). Aste B 2022 pori cuty-

artist JOKOPIHHO 3MIHMWJIACh: 3aXBOPIOBAHICTh y bepIsIHCHKY,
Memniromoni #t Enepronapi smernmnacs 1o 0,94, 4,701 3,83
Ha 100 Tuc. HaceJeHHs BIIIOBITHO, a B 3aIOpiXOKi 3aiH-
LIAIAch Maike Ha PiBHI MONEPEJHHOTO POKY 3 HE3HAYHUM
samkeHHsM (15,63 Ha 100 Tuc. HaceneHHs) (puc. 2).
3-MOMIXK 3apeecTPOBAHUX 3a IT'SITh POKiB 1392 BUMaaKiB
cayibMOoHenbo3y 53,4 % BusBieHo B gopocnux. Ilpusepra-
I0Th YBary LIOpiuHI IHTEHCHBHI MOKa3HUKH 3aXBOPIOBAHO-
CTi B JiiTei, 110 3HAYHO TiepeBuiytoTh [13 y mopociux: y
2018-2020 pp. — maibxe BaeTBepo, y 2021 porti — Bcemepo.
HesBaskaroun Ha Te, 1o B 2022 potii 3apeecTpyBaii HaiMeH-
[Ty KUTBKIiCTh BHTAMKIB (n = 135), auTsda 3aXBOPIOBaHICTh
BII'ITEPO IMEpEeBHIIyBalia TaKy B NOPOCHUX. [loKa3HUKH
3aXBOPIOBAHOCTI B J1iTel KomBanuch Bix 51,99 na 100 Tuc.
y 2018 poui no 22,18 na 100 tuc. Hacenenus y 2022 poti,
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a B topocnux y 1 poku — Bix 11,32 wa 100 tre. mo 4,73 Ha
100 THc. HaceneHHs BIAMIOBIIHO.

Ilig gac aHamizy CTPYKTYpH 3aXBOPIOBAHOCTI Ha Callb-
MOHEIh03 B JIITeH MpHBEPTA€E yBary BUCOKA MHMTOMAa Bara
BUSIBIICHUX BUMA[IKIB Yy TMaIlieHTIiB BikoM 1—4 poku (41,1 %)
Ta 5-9 pokiB (29,7 %). BomHOYac KiTBKICTH JiarHOCTOBA-
HUX BHNAJKIB y JiTel BikoM 10 1 poky cranosmia 10,2 %,
10-14 poxki — 13,9 %, 15-17 pokiB — 5,1 %. IaTeHCcHUBHI
TIOKa3HUKH 3aXBOPIOBAHOCTI B AiTel BikoM 1—4 poku — oxtHi
3 HaMBUIIMX, cTaHOBUIM Bi 82,04 (2018 pix) no 31,98 Ha
100 Tuc. Hacenenns (2022 pik), a B iteii BikoM 5—9 pokiB —
Bix 57,82 (2018 pik) 1o 28,27 na 100 Trc. Hacenenns (2022
pix). Haronocumo na I13 xiteid BikoM 10 1 poKy: He3BaKarouu
Ha (akT HeBeNMKOI MUTOMOT Baru BHUIA/KIB Y TAKUX JITEH,
BHSIBJICHO BKpail BHCOKI MOKA3HUKH 3aXBOPIOBAHOCTI Ha
100 trc. nacenenus (116,38 ma 100 tuc. mHacenenns y 2018
port, 83,13 ma 100 Trc. HacenenHsa y 2019 ta 2021 pokax,
66,5 Ha 100 tuc. Hacenenns y 2020 poi, 33,25 ra 100 TwHC.
HaceneHHs y 2022 porii).

Iig gac peTpoCIeKTUBHOTO aHANI3y MiKpOOiOIOTIIHIX
JOCTIIKEHb BCTAHOBIICHO, 110 B 2018-2022 pp. 30yaHH-
KaMH CaJIbMOHEJBO3IB, II0 JOMIHYBalIH, OylIH CEpoBapH
Enteritidis — 40 %, Blegdam — 28 % 1 Typhimurium — 18 %.
Kpim Toro, 3 MaTepiasty BiJ XBOpUX i30JIIOBAJIM CalbMOHE-
mu cepoBapiB Infantis, Muenchen, Panama, Give, Derby,
Anatum, Brandeburg, Coeln, Kivu, Potsdam, Kingston,
Virchow, London, Mbandaka, Gallinarum, Oranienbur,
Dublin, Coeln, Bareilli, Isangi, Westhampton, Edinburg,
Pullorum, Duisburg, Kisangani, Tshiongwe, Montevideo,
Kottbus, Agona, Duisdurg. 3 TpomyKTiB XapuyBaHHS BUILISI-
mu S. enteritidis, S. typhimurium ta S. give. Y pe3yabTari BU-
BYCHHS Yy TJIMBOCTI BUUICHUX CaTEMOHEI JI0 aHTHOIOTHKIB
3rigao 3 unHHIME pekomeHartissMu EUCAST (The European
Committee on Antimicrobial Susceptibility Testing) BctanoB-
JICHO, IO Ha TEpUTOpii 3armopi3pKkoi 00IacTi MUPKYIIOITH
LITAMH CAJTbMOHEJ, PE3UCTEHTHI JI0 OKpeMHUX 1e(hasiocropu-
HiB I1I moxomiHHS (e Ta3uIIIM), 2 TAKOXK JI0 AMITIIMTIHY Ta
¢ropxinosnonis Il nokomninHs (HopdokcanuH).

O6roBopeHHs

Eninemionoriyna 3Ha4yIiCTh CAIbMOHEIBO3Y B 3aI10pi3bKiii
obracTi 3ymMoBieHa OararbMa (akTopaMu, 10 3yMOBIIIOIOTH
peaizaliio NUIXiB nepenadl iHQeKUii npu HeNOTPUMAaHHI
CaHITAPHUX BHUMOT IIijl Yac BUPOOHHIITBA XapyiB, iX TpaH-
CIIOPTYBaHHI Ta 30epiraHHi.

[Tin wac aHamizy emijeMioNoriqyHoi cutyanii B odnacti 3a
OCTaHHI I1’Th POKIB BU3HaumIH, o B 2020 ta 2021 pokax
criocTepirajii Maike JBOPa3oBe MEPEBUILICHHS TOKa3HUKIB
3aXBOPIOBAHOCTI B PErioHi MOPIBHSIHO 3 MOKa3HUKaMH IO
Vkpaini, a B 2022 porii — mMaibke TBOKpaTHE 3HIKCHHS. 3
OIHOTO OOKY, IIe MOYKE CBITYHUTH IIPO MOKPAIICHHS eife-
MIOJIOTiYHOI CHTYyaIlii B perioHi, a 3 iHIIOTO OOKY, — MOXKeE
BUKJIMKAaTH 3aHETIOKOEHHS, NTPOAaHaIi3yBaBIIN MOKa3HHUKH,
BCTAHOBJICHI B HAWOLTBIINX MicTaX o0macTi. Tak, B ycix 4oTH-
PBOX HalOLTBIINX MicTax oOmacTi (3anopixoks, MemiTornois,
Bepnsiaepk, Eneproznap) 3axBoproBaHiCTh Ha CaTbMOHETH03
y 2018-2021 pp. xapakrepusyBajach JOCUTh BUCOKHUMHU

MTOKa3HUKaMH, a B 2022 pori criocTepirain pi3ke 3HIKSHHS
13 mopiBH:HO 3 ToTIepenHiM pokoM: ¥ bepasHcpky — B 23,4
pasa (1 Bunagok casMoHenb03y), B EHepromapi —y 3.4 pasa
(2 Bumazgkun), Memitononi — y 4,7 pa3a (7 Bunazkis). [Toun-
Haroun 3 2022 poky, Ii TpHu MicTa 00NIacTi € TePUTOPISIMH,
TUMYacoBO okyrnoBaHumH BoporoMm (TOT), Tomy mocrae
MUTaHHA 0710 peanbHoi emincutyarii Ha TOT. Haronocumo,
10 MZIeThCS HE TUIBKH PO CaTbMOHENH03, HOTO BHSBICHHS
Ta npo(IaKTUKY, ajie it npo iHIIi rocTpi iHdexmii.

[TpoananizyBaBIIM CTPYKTYPY 3aXBOPIOBAHOCTI 3aJI€KHO
BiJl BIKY, BCTAHOBIJIM, 1[0 OLIBIIICTh BUIA/IKIB CaJbMOHE-
JIbO3Y B 00JIACTI BUSIBJICHO CE€peT A0POCinX. Ta, He3BaKarIu
Ha 1ie, AiTH, 0COOJIMBO BIKOM JI0 9 POKIB, € HAHBPA3JIMBIIIO0
Kareropiero, 1 HAOLIBIIY KUTbKICTh BUIIAIKIB {IarHOCTOBAHO
B JiTel BikoM 1-4 poxu. 3a JaHWMU TOCIIJHHUKIB, CaMe B
JiTel 1BOTO BiKy HaHYaCTIIIE pEECTPYIOTh CATEMOHEIHO3.
Kpim Toro, BoHu HaifgacTimre € 6e3cHMITOMHAMH HOCISIMA
NTS, i mepe0ir carbMOHETH03y B HIX MOJKE XapaKTepH3yBa-
THCh HeTSDKKUMH CUMITTOMAMH, Ha sIKi OaTbKH HE 3BEPTalOTh
HAaJIeKHOI yBaru, IOB’SI3yI0YN XBOPOOIMBHI CTaH TUTHHH,
HAaIpUKIIaJ, 3 «IpopizyBanHsM 3y0iB» [10,11]. 3ayBaxumo,
110 caMe Il JIiTH € BiABIAyBauaMy JUTSYUX OPraHi30BaHUX
KOJICKTHUBIB (IMTCAT0UKIB), JIe 32 IEBHUX YMOB MOXKE peati-
30BYBaTHCh KOHTAKTHO-MIOOYTOBUH NIIAX nepeadi iHdexiii.

BenbMu akTyanbHOO 1151 MEIMYHOT Ta HAYKOBOT CHUTEHOTH
€ pobnema anTudioTrKopesuctenTHocTi NTS. Illupoke #
MIOBCIOJIHE 3aCTOCYBaHHS aHTHOAKTEepiaJbHUX MpenapariB y
CLIIbCHKOTOCTIONIAPCHKIH TPAKTHULL /TSl 3a1I00IraHHs 3apakeH-
HIO TBapHH 1 NTaXiB, a TAKOXK HepallioHaJIbHE 3aCTOCYBAHHS
AHTHOIOTHKIB I Yac JIIKYBaHHs KHUIIKOBHMX IH(QEKIIN y
JIIONTUHHM, 30KpeMa CaJbMOHEh031B, CIIPHYNHIIIO TOSABY i
LUPKYJSILIIO CabMOHEN, HEUYTIMBUX 0 LIUX IIPEeraparis.
[uranns crifikocti NTS 10 aHTHOIOTHKIB BHCBITIICHO Y
TIpaIrsIx 0araThbOX HAyKOBIIB Ta JIIKAPIB, sIKi BBAJKAIOTH, 10 HA
cyvacHoMy etarti riedanocrnopuau [ mokomiHes Ta Gropxi-
HOJIOHH BXXE HE MOXYTb OyTH PEKOMEH/I0BaHi SIK IIperaparu
BHOOPY ]I Yac JTiKyBaHHS CAIbMOHEIILO3Y YePe3 PO3BUTOK
MHOXXHMHHOI pe3ucTeHTHOCTI 30yanuka [12,13]. Kpim Toro,
TIOBIIOMJICHHS B Cy4acHii (haxoBiii JiTeparypi mpo BUSIBIICH-
Hs1 y NTS mia3mif pe3ucTeHTHOCTI IO TAKUX aHTHO10THKIB,
SIK Q3UTPOMILIMH, aMITILIJITIH, XJTOpaM(EHIKOI, TPUMETOIIPUM,
3MYIIYIOTh CEPHO3HO CTABUTHCH JI0 MIPOOJIEMH PalliOHAb-
HOTO BUOOpY TIperapary miJ| 4ac JIiKyBaHHS CalbMOHEIbO3Y
[14,15]. OTxe, pe3UCTEHTHICT CAJILMOHEJ JI0 aHTUOIOTHKIB,
IO CTPIMKO IMOIIMPIOETHCSI CEPEsl eHTepodakTepiit, mpu-
3BOJIUTH J0 HEEPEKTUBHOCTI JIIKyBaHHS CaIbMOHEIHO3Y Ta
PO3BHTKY OakTepioHOCIHCTBa B marlieHTiB. Lle cTaHOBUTH
3arpo3y IS eMiIeMITHOTO OTaromoayTdsi HaceIeHHs.

ITincymoByrouH, 3ayBa)KUMO: TIpoOIIeMa CaTbMOHEITEO3Y
B 3amopi3pKiil 00JacTi 3aJMIIAETHCS AKTyalbHOIO, 1 11 BH-
pimeHHsT moTpeOye BIOCKOHAICHHS MPOTHEMIAEMIYHUX i
Mpo(LTAKTUIHNX 3aXOJiB, CIIPSIMOBAHUX HA 3aro0iraHHs
MTOIMPCHHIO CaTbMOHEITFO3HOT 1H(EKIIII.

BucHoBKku

1. CanpMOHENb03, CIPUINHEHNH HETH(HOZHUMH CaTbMO-
HeJIaMH, € aKTyaJIbHOO IPOOIEMOIO JI1st 3aropi3bKoi 00acTi:
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IHTEHCHBHI MTOKA3HUKH 3aXBOPIOBAHOCTI B PETiOHI MIOPIYHO
TIEPEBUIIYIOTh BiJIITOBI/HI TOKA3HHUKH T10 KpaiHi.

2. Tloka3HUKM JUTSYOT 3aXBOPIOBAHOCTI Y KiJIbKa pasiB
MIEPEBHILYIOTh IapaMeTpH, BCTAHOBIICH] B IOPOCIIUX; Haki-
OLIBIITY KUTBKICTH BUIIA/IKIB CAIbMOHEIBO3Y 3aPEECTPOBAHO
B JliTe# BikoM Bif 1 710 9 pokiB.

3. 30yAHUKH CATEMOHEHO3IB, 10 IOMIHYIOTh, — CEpOBa-
pu Enteritidis (40 %), Blegdam (28 %) i Typhimurium (18 %).
Ha Tteputopii 3amopi3pkoi 00acTi HUPKYIIOTh IITAMU
CaJIbMOHEJI, PE3UCTEHTHI JI0 OKpeMuX nedanocnopuHis 111
MTOKOJiHHS, aMITIIFIIiHY, pTOpXiHOMOHIB 1] MOKOTiHHS.

[lepcrneKTHBH MOAAILIINX TOCHiTKeHb. STK 3acBiTuye Oara-
TOpiYHA TPAKTHUKA, MOHITOPHHT MOIIMPEHHS CAJIbMOHEB03-
HOI 1H(EKITi{ — OJIFH 13 BaYKITUBIX METOMIB 1 MPODiTaKTHKH.
3Ba)karo4yM Ha I1€, BBEJICHHsI B TIPAKTHKY MIKPOOiOIOTYHHX
J1a00paTopiii MOJICKYIIIPHO-TEHETHYHUX JIOCITiPKCHb BUJILIC-
HUX CaJIbMOHE! (TCHOTHITYBaHHS, BUSBIICHHS TCHIB aHTHO10-
THUKOPE3UCTEHTHOCTI) CIIPHUSIIO O IMiIBUIIICHHIO €(pEKTHBHOCTI
MIPOTHEIJEMIYHOTO HATJISITY.
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[1o NnUTaHHA KpUMiHanbHOI BigNOBiAaNbHOCTI Y HaLiOHanNbHOMY
drapmaueBTUHHOMY CEKTOpi: TeOpeTUYHi OCHOBU Ta NPAKTUYHI acrneKkTu

*

O.T. AnekceeB

3anopisbkuil AepaBHUI Meayko-hapMaLeBTU4HUIA yHIBepcuTeT, YkpaiHa

£1K OKpeMUI CErMEHT Y AiSNbHOCTI 3 YNOPSAKYBaHHS i OXOPOHM BiAHOCUH, LLIO BUHWKAKOTL y hapMaLeBTUYHIN cdepi, Cria BUAINUTY peakLito
[lep>KaBu Ha KpUMiHanbHi NpaBonopyLLEHHS Ta, BiANOBIAHO, OLiHIOBAHHS Aill 0CiD, SKi Taki NpaBOMOpPYLUEHHS CKOKOTb.

MeTta po60Tu — JoCnigKeHHst cyvacHoi npobnemMaTku HopMaTUBHO-NPaABOBOrO 3abe3neyeHHst KpUMiHaNbHOI BignosigansHocTi y dap-
MaLeBTUYHOMY CEKTOPI.

Pesynkrartu. Po3kputo TeopeTnyHy npupogy KpuMiHanbHoi BianoBiganbHOCTI hapMaueBTUYHWX NpaLiBHUKIB i3 NPaBOBUX Ta couianbHUX
no3uLiii, a Takox 3 nornsay mMopani. BusHayeHo npaBoBe migrpyHTs cratycy dapMaueBTUYHOrO NpauiBHKKa sk cnelianbHoro cy6’ekta
3noumHy. [loBeaeHo, Lo 06’€KTOM 3M04MHIB, SIKi BYMHAIOTb (hapmaLeBTWYHI NPpauiBHYKKL SK cnewjanbHuin cy6’ekT, € CyCninbHi BiGHOCUHM,
LU0 BUHUKAOTb Y Chepax OXOPOHM XKUTTS Ta 30OPOB’S IOAMHM, 300POB’s HaceneHHs (nyoniyHe 30opoB’s), Ta BiQHOCUHM, L0 BUHWKAKOTb
nig Yac o6iry HapKOTMYHMX 3acobiB, MCUXOTPOMHUX PEYOBWH | NPeKypcopiB. HaronowweHo Ha BigMiHHOCTSIX TEPMIHONOrii, O BU3HaYaE
00’eKT hapMaLeBTUYHUX 3M104MHIB, Ta HEODXIAHOCTI ii BAOCKOHAMNEHHS.

BucHoBku. [MpoaHanizoBaHO OCHOBHI acnekTw, LU0 BU3HaYakTb NpobnemaTyiky kBanidikaii 3Nno4mHIB, SKi BAMHSAOTb y hapmaLleBTUHHOMY
CEKTOpi rany3i OXOpoH 300POB’A. 3 NO3uLi TEOPIi KPUMIHANBHOTO NpaBa OxapaKkTepu3oBaHo 06'ekT, cy6’ekT, 06’'ekTUBHY Ta Cy6 eKTMBHY
CTOPOHM hapMaLIEBTUYHUX 3T104MHIB.

KnioyoBi cnoBa: hapmaueBTiyHa AisnbHICTb, KpUMiHanbHa BigNoBiganbHICTb, (hapMaLeBTUYHUIA NPaLiBHUK, BiANoOBiAanbHiCTL dap-
MaLeBTiB.
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On the issue of criminal liability in the national pharmaceutical sector: theoretical foundations and practical aspects
O. H. Aleksieiev

A separate segment in the activity of streamlining, stability, and protection of relations arising in the pharmaceutical sphere should be
noted the state’s reaction to criminal offenses and, accordingly, the assessment of the actions of persons who commit such offenses.

The aim of the work — is to study the current issues of regulatory and legal support of criminal liability in the pharmaceutical sector.

Results. The theoretical nature of the criminal responsibility of pharmaceutical workers is revealed from not only legal but also social
and moral positions. The legal basis for the status of pharmaceutical workers as distinct subjects of criminal activity is underscored. It
has been proven that the object of crimes committed by pharmaceutical workers as a special subject is, first of all, social relations arising
in the sphere of human life and health protection; public health (public health); relations arising during the circulation of narcotic drugs,
psychotropic substances, and precursors. Differences in terminology defining the object of pharmaceutical crimes are emphasized.

Conclusions. The main aspects determining the problem of the qualification of crimes committed in the pharmaceutical sector of the
healthcare industry were analyzed. From the standpoint of criminal law theory, the object, subject, objective, and subjective sides of
pharmaceutical crimes were characterized.

Key words: pharmaceutical activity, criminal responsibility, pharmacists, professional liability.

Current issues in pharmacy and medicine: science and practice, 2023. 16(3), 265-271

Hanexxna podoTa (hapMalieBTHIHOTO CEKTOpa r'ay3i OXOPOHH 3axXoJliB 1 BU3HAUa€ OCHOBHI 3aCa/iv, BUXOJSIYM 3 SIKHX 3a-
37I0pOB’sI 3aBXK/TH TIepeOyBae ITijl MHITHLHO0 YBATOkO JICPKaBH Oe3Mmeuy€eThCst KOHCTHTYIIIHE IPABO KOKHOTO MPOMA/ISTHHHA
Ta Tl YIIOBHOBO)XCHHUX OpPraHiB. 3aKOHOABEIb, YCBIIOMIIIO- Ha JOCTYIIHI, Oe3MeYHi Ta sAKicHI Jikapchki 3acoou (JI3).
UM BAXKJIUBY POJIb CHEPH OXOPOHH 30POB’SI [Ist OKPEMOTO 3a3HaurMo, 110 JIeprKaBa IMiIXOIUTh KOMITUIEKCHO 0 BITO-
IpOMa/ISTHUHA Ta CYCITIILCTBA 3araJioM, BKMBAE IITHH HAa0ip PSIKYBaHHSI TIPaBOBIZIHOCHH, 1110 BUHUKAIOTH Y c(epi 00iry
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JI3, i 3aCTOCOBY€ y BIAMIOBITHUX BUMAKAaX IMIICPaTUBHUI
a00 IUCIIO3UTUBHUAM ITi X1,

SIK OKpeMuii CeTMeHT Y TisUTbHOCTI 3 YIOPS/IKYBaHHS, yCTa-
JICHHSI, OXOPOHH BiJITHOCHH, 1110 BHHUKAIOTh y (hapManeBTHy-
Hiit cepi, CiTi] BUIUTITH PEaKIiio AepKaBy Ha KPUMiHATIbHI
MIPaBOIOPYILICHHS T4, BIIIOBIIHO, OI[IHFOBAHHS A1l 0Ci0, sKi
Taki MPaBONOPYIIEHHS CKOIOIOTh. JlepxaBa BUKOPHCTOBYE
TIPUMYCOBHUH METO] perNIaMeHTYBaHHS KpHMIHAJIBHO-TIPABO-
BUX BIIHOCHH IIIOA0 OCOOM, SIK BUMHWIIA 3JI0YHH, 3a3BUYaAil
1ie € nokapanHs. CTaTuCTHYHI J1aHi, OTpuMaHi 3 opiriiHIX
BIIKPUTHUX JKEPEN, CBITYaTh MPO HETATHBHY IWHAMIKY
TIPABOINOPYILEHB y chepi OXOPOHH 310pOB’sI 3arajioM i dap-
MAaIeBTUIHOMY CEKTOpi 30KpeMa. 3Be/IeH] TaHi OOTIIKOBaHIX
IPaBOINOPYILEHB 3a CideHb — K0BTeHb 2021 poKy TaKi:

—3a crarreto 140. Henanexxae BUKOHaHHS TIPOQeCiiHHIX
000B’s13KiB 00MIKOBaHO 522 KPHMiHAIBHUX MPABOIIOPY-
LIEHHS;

—3a crarrero 145. He3akoHHE pO3roJIomeHHs JTiKapChKoi
TAEMHHII — 7 KpUMIHATBHUX TPaBOIIOPYIICHD;

—3acrarreto 320. [TopyiieHHs BCTaHOBJICHUX ITPABHIT 001~
Ty HApKOTHYHHX 3aC001B, ICUXOTPOITHUX PEYOBHH, 1X aHAJIO-
riB a00 npexypcopiB — 198 KpuMiHAIBHHUX PABONIOPYILIECHb;

—3acrarrero 321. HezakoHHe BUpOOHHUIITBO, BUTOTOBJICH-
HS, TPUAOAHHS, NIePEBE3CHHS, TIEPECHIIaH s, 30epiraHHs 3
METO0 30yTy a00 30yT OTPYHHUX Y1 CHITbHOIIFOYNX PEUOBUH
a00 OTPYWHHX YH CHIBHOMIFOYMX JIIKAPCHKHX 3aC00iB — 446
KPUMIHAJIBHUX TPABOIOPYIICHB;

— 3a crarrero 321'. Qanpcudikamis Tikapchbkux 3ac00iB
a0o o0ir danbcudikoBaHuX JKapChbKHUX 3ac00iB — 18 Kpu-
MiHaJIBHHUX IPaBONOPYIICHb;

—3a crarrero 3212, TTopyIieHHs BCTAHOBICHOTO MOPSIKY
JIOKJTIHIYHOTO BUBUEHHS, KJIIHIYHMX BUMPOOYyBaHb 1 Jiep-
YKaBHOI peecTparil JTIKapChbKUX 3aC00iB — 2 KPUMIHATIBHUX
npaBonopyueHHs [1].

VY 3B’s3Ky 3 BIHCBKOBOIO arpeciero pociiicekol dheneparii
Jnanux 3a 2022-2023 pp. HEMae.

OTxe, JOCITIPKSHHS TCOPETUYHHX 1 3aKOHOIaBUNX aCIIeK-
TiB MEXaHi3MY KPHMIHAIBHOI BiIIIOBIIATBHOCTI Y (hapmarie-
BTUYHOMY CEKTOPI Tally3i OXOPOHH 3/I0POB’Sl € aKTyaJbHUM
1 TOLIJIBHUM.

MeTa po6otu

JocmimkeHHs cydacHOi MpoOiIeMaTHKi HOPMaTHBHO-IIPA-
BOBOTO 3a0€3MEYeHHS] KPUMIHAIBHOI BiAMOBITAIBHOCTI Y
(hapMarieBTHIHOMY CEKTOPI.

Marepianu i MeTogu gocnigpkeHHA

Marepiain Uit TOCHiDKEHHS — HAyKOBI TIparli 3 MUTaHb KPH-
MiHAJIBHOI BIAIIOBIIAIBLHOCTI.

Emmipranoro 6a3010 JOCIHTIIKEHHS € Cy9acHa HOPMaTHB-
HO-TIpaBoOBa 0a3a, M0 BCTAHOBIIIOE THUCIUILTIHAPHY BiAIO-
BiJJATIBHICTH Y (papMaIleBTHYHOMY CEKTOpi T'ay3i OXOpPOHH
3110pOB’S1.

ITixg gac mociimKeHHS BUKOPUCTAIM METOIu iHdopma-
LIITHOTO MOIITYKY, aHAJIi3Y, CHCTEeMATH3Allil i y3arajJbHCHHSI.

Pe3ynbraTtu

[IuTaHHSIM KpHMIHAJIBHO-NPABOBOTO OLIHIOBAHHS He-
3aKOHHHUX il (hapMalleBTUUHUX MPALIBHUKIB Ta 1HIIMX
Cy0’exTiB (hapManeBTUYHUX MPABOBIAHOCHH MPHUAIISIN
yBary BITYM3H:HI Ta 3apyOikHi BUeHi. [xepena iHpopmarii
JUTSL TOCHTIJDKCHHST OOUPANH 33 ICTOPUYHUM, MIXKHAPOTHUM
1 HOPMaTHUBHO-TIPABOBUM KPUTEPISIMHU. 3arajioM BHBYMIN
TIOHA BA/IIATH HAYKOBUX 1 HOPMATUBHO-TIPABOBHX JKEPEIL.

VY pobori O. II. Topnuatok ta I1. M. JlemiceBuua mpo-
aHaJII30BaHO HE TUIBKM 00CAT KPUMIHAIBHO-IIPABOBUX 3a-
OOpOH ISl MEIMYHKUX 1 (hapMaleBTHYHUX MTPAIiBHUKIB, SKi
MicTuTh KpumiHamsHUM KofeKe YKpaiHu, ane i J0CTiIKEHO
MDKHAPOIHI TIXOIH 0 HAJEKHOTO BUKOHAHHS MEIMIHIX
000B’5I3KiB 32 KPUMIHAIBHUM 3aKOHOJABCTBOM OKPEMHX
nepxas [2]. Mamrranip X. B. i Kanitan O. 1. nopymwim
MUTaHHS I0JI0 BCTAHOBJICHHS O3HAK (papMaleBTUYHOTO
TIpaIliBHAKA K CHeHialbHOro cyd’ekra 3mounHy [3]. AHa-
JIOTIYHUN TIpeMeT MOociiuKkeHHs obpana . M. ®inb, ska
JoBeJta: papMarieBTUYHHI ITPaliBHUK Mae CBOI (IpUTaMaHHi
JIMIIe HOMY) 3aralibHi Ta JI0AATKOBI (ClieniaibHi) 03HAKH, 110
JIAfOTh 3MOTY BiAPI3HUTH HOTO BiJ] MEINYHOTO MPAIiBHAKA,;
KpiM TOTO, BiH BHKOHYE iHII TpoQeciitHi 000B’s3KH, SKi
TIOJISATAIOTh Y HaJJaHHi ()apMareBTHYHOT T0TIOMOTH [4].

UYepHnikos €. E. aHanizyBaB nuTaHHs, OB sI3aH1 3 KPUMi-
HaJIbHO-TIPABOBUM PETyIIFOBAHHSAM HEHAJIEKHOTO BUKOHAHHS
npodeciiHmx 000B’I3KIB MEMIHIM a00 (papMarieBTHIHIM
MIPAIiBHUKOM Y 3aKOHOJABCTBI 3apyODKHMX KpaiH. ABTOp
BCT@QHOBHMB, 1110 HAWOIMKYIOIO /10 YKpaiHChKOT Mojieni (KpiM
nep>xaB CH/I) € simoHchKa (Tiependadae KpUMiHAJIBHY Bij-
TTOBIANTFHICTB 32 PO eCiifHy Hen0aicTh, 0 MPHU3BENa 10
cMepTi a00 TUTeCHUX YIKOKeHB ) [5]. I3 quenosutii ct. 140
Kpuminansnoro xoznekcy Ykpainu (KKVY) T. FO. TapaceBuy
3anpoIOHyBaJla BUKJIIOYUTH KaTeropiro (apmMaleBTHUHHX
TIPAIliBHUKIB, OCKLTBKH BBAYKA€ JTOBEICHNM, ITI0 Y 3aKOHOIAB-
CTBi y c(epi OXOpPOHHU 30POB’SI BOHHU € OJHIEIO 3 KaTeropiit
MEIMYHOTO MpaIliBHAKA [6].

OKpeMo cI1iji Ha3BaTH HAayKOBLiB-(hapMalleBTiB, BEKTOPOM
HAayKOBHUX JOCITIKEHB SIKUX €, KPIM 1HIIIOTO, TUTaHHA BiAIIO-
BimampHOCTI: I. B. Bymyeny, €. I. Kanma, A. A. KoTBinpky,
3. M. Muymiko, B. M. Tomnouka, H. O. TkaueHko Ta iH.
[20,21,22].

[TpobnemaTrka KpuMiHAIBHOT BiAMOBIAAIBLHOCTI hapma-
[IEBTUYHUX TIPAIIBHUKIB € aKTyaJbHOIO 1 I 3apyOiKHIX
yuenux. Tak, Cathal Thomas Gallagher BuBuaB nuranus He-
JIOCKOHAJIOCTI YHHHOTO TaJTy3eBOT0 3aKOHOIaBCTBa Bemmkoi
BpuraHnii, 30kpeMa HaronoiryBaB Ha HOro 3acTapijiocTi Ta,
BIJIIIOBITHO, MTOTEHIIHHNK 3arpo3ax s (hapMarleBTHIHIX
MPAIiBHAUKIB OyTH MPHUTATHYTAMH 10 BiIITOBINAIBHOCTI [ 7].
Lisa Peets Ta Victoria Hanley 3a meTy nociipkeHHs nocra-
BUJIH [IOPIBHSJIBHUI aHAITI3 3aX011B POTHIiT 3JI0YMHHOCTI y
(hapMarieBTHIHOMY CEKTOpI, a TAKOK KPAMIHOJIOTI9HI 1 KpH-
MIHAJFHO-TIPABOBI 1HIIlIaTHBH Ha MI>KHAPOIHOMY, EBPOTICH-
ChbKOMY Ta HarioHanbHUX piBHsX [8]. David B. Brushwood
aHaTi3yBaB cTaTyc (hapMarieBTUYHOIO MpaIliBHUKA SIK CY0’ €K-
Ta npodeciiHoro 3a04uHy [9].

OTxe, croCTepiraeMo MOCWJICHHS HayKOBOTO iHTEpecy
BITUM3HIHUX 1 3apyOKHUX HAyKOBIIB JI0 MPOOJIEMaTHKH
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KPUMIHAITBHOT BiIMIOBITAJIBHOCTI CY0’ €KTIB (papMarieBTUIHIX
npaBoBiTHOCKH. OJTHAK KOMIUIEKCHOTO ITiJIXO/Ty JI0 BU3HAYCH-
HSI CYTHOCTI Ta 3MiCTY KpIMiHaTbHO-TIPABOBHX 3AITO0KHUKIB
y (hapmarieBTHUHIH cdepi 1mie He BUPOOIICHO.

3-OMiX pPi3HOMAHITTS MPOOIEMHHUX MHUTAHB 1 MIHPOKO
00roBOPIOBaHMX 3aBaHb, II0 CTOSTH TEPE/ JAEPIKABOIO B
KOHTEKCTi 3a0e3IIeYeHHs] KOHCTHTYLIHHUX NpaB TPOMaIsH
Ha SIKICHY Ta JIOCTYITHY MEIUYHY JOTIIOMOTY, Ha OCOOIUBY
yBary 3aciyroBy€ KpHMiHallbHa BiAMOBIiMabHICT (papMma-
LEBTHYHUX IMPAIiBHHUKIB. Y IbOMY aCIleKTi HIeThCsl He PO
TEOPETHYHY CIPSIMOBAHICTh MPOOJIEMH — MOBa came Ipo il
MPAKTUYHHUI XapakTep, ajpke IHCTUTYT KPUMIHAIBHOI Bi-
TIOBITVIEHOCTI BHPIIIY€ IHMPOKE KOJIO MUTAHb, ITOB’SI3aHUX
Mepeycim i3 3a0e3MEeUCHHSIM CTAIOCTI Ta BIOPSIKOBAHOCTI
BITHOCHH y (hapMalleBTUYHOMY CEKTOpi rairy3i OXOpOHH
30pOB’sl. Bupimryerbes 1ie, mepin 3a Bce, MUISIXOM TaKoi
(hopMu peaizariii, Ik TO3UTUBHA (ICPCIICKTUBHA) FOPUIMYHA
BiIMOBINaJBHICTB. SIK cirymHO 3a3Hauma O. P. JlamkoBchKa,
TIO3UTHBHA FOPUANYHA BiITOBINAIBbHICTh (Ha BIIMIHY BiJl MO-
pasBHO1) 3aBXKIU IPYHTY€ETHCS HA MTOTESHITIHIN MOKITHBOCTI
3aCTOCYBaHHI JI0 IPABOINIOPYIITHUKA IEP>)KaBHOTO PHMYCY, &
«peaizariis mpaBoBOi BiITOBI TaIFHOCTI HEMOMKITHBA 6€3 MO-
PaJIbHOI OIIHKH, TOOTO OILIHKH FOPUINYHOT BiIITOBIIATEHOCTI
3 TOYKH 30py ii BiIHOBIAHOCTI (TIPOMOPIIIHHOCTI) MOpaIb-
HUM KpPUTEPIsIM CIIPaBeJIMBOCTI, BU3HAHNUX Yy CYCIUIbCTBI
MpaBOBUX IIieH i 3aco0iB ix 3abe3neueHHs» [10]. Taka
XapaKTePUCTHKA KOPEIIOE 13 CaMOI0 CYTTIO NPH3HAYCHHS
(hapMareBTHYHOTO MPAI[iBHUKA Y CYCITLIECTBI 3 JTABHUX Ya-
CIB— MHJIOCEPISl TA CIIBYYTTS 10 ONMYKHBOTO. SIK 3aKpIIIioe
Etiynnii koziexe papManeBTHIHHUX MPALiBHAKIB, OCHOBHUM
3aBJaHHM IpodeciiiHOl (hapMarleBTHYHOI TisUTbHOCTI (haxiB-
1 1i€l ramysi € mpoiakTHKa 3aXBOPIOBAHb, 30CPSIKCHHS
Ta 3MIIIHEHHS 3710POB’sI JIFOIMHH.

3aranom TepMiH «BiIMOBITaTbHICTEY BUKINKAE HAYKOBHUI
IHTepeC MOCIHIIHUKIB HE JIMINe y MpaBHUUii chepi, ane i
y raiysi couiosnorii, ncuxosorii, ¢inocodii Tomo. 3BicHo,
CIIPUAHSTTS BiIOBIAATBHOCTI MOYKE PI3HUTHUCS 3aJIEKHO Bif]
KOHKPETHOTO iCTOPUYHOTO MePiojTy, KyJAbTYpPHUX YHHHHKIB 1
CYCHIJIBHUX YSIBJICHB. B icTOpraHOMY BUMIpI 3aIliKaBIeHICTh
IPOOJIEMATHUKOO BIIMOBITATEHOCTI BU3HAYAIOT 3 aHTUYHUX
9aciB. APHCTOTENH JOCHTH 3MICTOBHO MiIHIIIOB 10 3’SICyBaH-
HsI CYTHOCTI BIATIOBIIAJIBHOCTI, BU3HAYEHHSI 11 KOHLIENTyaJlb-
HoTO 3MicTy. Ha fioro mymKy, JTioniHa Ma€ IpaBo CKOITH PizHi
BUMHKH, SIK TIPEKPACHI, TaK 1 IIKIJTHBI, 1 CaMe BOHA BU3HAYAE
ix xapakrep. JItonuHa, sik BBaxkae ApHUCTOTENb, 32 IPUPOIOI0
€ IPaBOCYTHOIO 200 HEMPABOCY/IHOKO, 1 BiJT il KOHKPETHUX il
3aJIeXKUTh 200 m1aHa, abo cynoBe mokapanHs. O1xe, pizocod
OB’ 13y € BiAMOBIIAJIBHICTH 31 CBOOOI0K0 BUOOPY, 110 € CAMOIO
CYTTIO COLIaNbHOI PEerylsiii CyCIiIbCTBa 3a JIOMOMOTOIO
Mopaii. Haromicts [lnaton, Oymyun mpuxuibHHKOM iie-
aJBHOI IepKaBU, OTOTOXKHIOE BiIIOBITaIbHICTD 31 3HAHHAM
1 IOTPUMAaHHSM 3aKOHIB. BogHOUac 1OTpUMAaHHS 3aKOHIB SIK
BUKOHAHHSI MOPAJTLHOTO 000B’SI3KY TIEPE/T ICPIKABOKO CIIPHSIE
€TUYHOMY BHXOBaHHIO, (JOpPMYBaHHIO BUCOKOMOPAIbHUX
SIKOCTEH 1 BIAIIOBITHUX BHYTPINIHIX YSBICHB JonuHH. Ha
nyMky Ilnarona, ocoba, o Mae Taki BIACTHBOCTI, € JIIO-
JIMHOIO JIOOPOYMHHOIO, Tl MpHTaMaHHI MOpajbHI acleKTH

BiITOBIHATBEHOCTI (BHYTPIIIHE, Cy0’ €KTUBHE YSIBICHHS IIOI0
CTaBJICHHSI CYCITUILCTBA JI0 JIFOAMHH, JIO 11 BYMHKIB).

unepon moB’s3yBaB BiAMOBIAAIBHICTD i3 JOTPAMAHHIM
MIPUHIMIIB CTOIU3MY, 1 TOJIOBHUM 13 HHUX 3aBXKIu Oyna
N06pOUNHHICTE. [i CKIaTOBUMH € MyIpiCTh, PO3CYITHBICTh
i cripaBe/uMBicTh. JIIOnMHA, KOTpa Mae Taki BJIaCTHBOCTI,
3aBKIH Oy/Ie JisATH TaK, SK MPUTAMaHHO JIFOACHKiH TIPHPOIi,
SIK TOTO BHMarae po3yM; TOOTO He POOMTHME MiJCTYITHHX
BYMHKIB, HE JIOCSATAaTIME METH IIIIXOM 00MaHy, He 3100yBa-
THME BUTOJTY IIIIXOM HEJOCBIUEHOCTI IHIIHX TOLIO.

OTxe, A5l aHTHYHOCT] NPUTAMaHHE CIIPUMHSATTS BJIIO-
BIZIAJIbHOCTI Hacamrepe sk JOOPOUYHNHHOI, CIIPaBEeIIHBOT
TIOBEIIHKN 0COOM, 10 0a3yeThesl Ha CIIPUMHATTI cBOOOAH,
Jo0pa Ta 3aKOHY.

Jst cepeTHbOBIUYSL, 3 IPUTAMaHHKUM JUTsl HHOTO JTOMiHY-
BaHHSM [IEPKBH Y COITIAIbHIN PETYIALIT )KUTTS, XapaKkTepHe
CIIPUUAHSTTSI KATErOPii «BiIIOBITAJIBHICTE) IIEPEITyCiM Yepe3
XPUCTUSHCBKY €THKY Ta ii 60poTEOy 3 IpixoM — BiACTYIIOM
JIFOAIMHU (CBIZIOMO Y HECB1ZIOMO) Bijt 3aroBineit boxkux. [Tpn
L[OMY TPOSIB TAKOTO BUMHKY MOYKE MOJIATATH y OyIb-SIKHX
(opmax: BuMHKax, HoMuciax ado ciosax. OauH i3 pyHmaro-
piB poro HanpsiMmy — ABrycTrH ABperniit. @oma AKBIHCHKHH,
PO3BUBAIOYM XPHUCTUSHCHKY KOHIETIIIIIO BiMOBIIAIBHOCTI
0co0u, TOMOBHIOE 11 MPaBOBUM 3MicTOM. BiH po3pi3Hse 4o-
THPY BH/IW 3aKOHIB: BIYHHH, TPUPOIHHI, JIIOICHKH 1 BOXKH.
JKoneH i3 mepmix TphoX 3aKOHIB HE B 3M031 BUKITFOUUTH CKO-
€HHS1JTIOJIMHOIO I'piXa, TOMY HE0OX1IHE 3aCTOCYBaHHS 3aKOHY
Boxoro. Ha nipoMy erami 3°sSIBIS€TBCS KaHOHIYHE MPaBO 3
HEHTPAJIBHOIO POJLTIO IIEPKBH SIK IHCTPYMEHTA MOKapaHHL.

CydacHa Teopist IipaBa TaKoX repedavac HassBHICTh Hera-
THBHOI Ta MO3UTUBHOI (IIEPCIIEKTUBHOT) FOPUINYHOT BIIIOBI-
nanpHOCTI. [lilicHO, Oyab-sika HOpMaTHBHA CHCTEMA — UM TO
MOpaJib, YH TO TIPABO — 3aBXKIM € PETYISITOPAMHU CYCIUIBHUX
BimHOocuH. Ile Ga3uc, Ha sikOMy BiOyBa€ThCS HACTYITHE
(yHKIIOHATIbHE OI[IHIOBAHHSI XapaKTepy BiAMOBIIAIBHOCTI.
BpaxoByioun BEKTOp JOCIHIIKEHHs, HE OyAeMO JeTajbHO
aHaJI3yBaTH 3arajJbHOTEOPETHYHI aCMeKTH Ta Teopii CIIiB-
ICHYBaHHS TIO3UTUBHOI i1 HETaTHBHOI IOPUINYHOI BiAMOBI-
JAIBHOCTI, IMiIKPECIUMO JIMIIE, IO B XOMI JTOCIiIKSHHS
CIIMPAEMOCH Ha TPAKTYBaHHS TEPMiHa «BiIMOBIIAIBHICTEY
y mmpokoMy 3HaueHHi. Tak, Hanpukmax, M. C. Kenpman i
O. I MypalmH BU3Ha4YaI0Th IO3UTHBHY FOPHIUYHY BiJIIIO-
BiJJAJTBHICTB SIK TTPOSIB TOOPOCOBICHOTO BUKOHAHHS JIFOIBMHU
000B’513KIB TIepe]] rPOMaITHCHKHM CYCITLILCTBOM, ITPABOBOIO
JIepyKaBOiO, KOJICKTUBOM JIFOAEH 1 OKpeMOI0 0c000F0; HIIH-
MU CJIOBAMH, 1€ BIANOBIAJIbHE CTaBJICHHS /10 BUKOHAHHS
000B’s3ky [11]. 3ayBakuMo, 10 MO3UTHBHA IOPHANIHA
BIJIMOBIAJIbHICTh, KPIM TECOPETUYHOTO OO PYHTYBAHHS, MA€
3MICTOBE HOPMATHBHE 3aKPIIICHHS HA PiBHI Mi>KHAPOITHIX
1 HalloHaJbHUX HOpMaTWUBHUX akTiB. Tak, y KoHcrurymii
Vkpainu HaBegeHo: OCHOBHUM 3aKOH JepXaBU NPUNHSTO,
YCBIJIOMIIIOIOYH BIJIIOBIIAJIBHICTE Tiepes borom, BiacHoro
COBICTIO, TIONICPEIHIMHU, HUHIITHIM Ta MPUHICITHIMA TOKO-
JiHHSMH [12].

Excrpartomioroun HaBeJeHI TEOPETHYHI XapaKTEPUCTUKH
MO3UTHUBHOI BIMOBIJaTbHOCTI Y MPAKTUYHY IJIOIIMHY
(apmaneBTHUHOT chepr, HEOOXIJTHO TAKOK BPaxyBaTH IICH-
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XOJIOT1YHI aCHeKTH MisUTBHOCTI, Cy0’€KTHBHE (BHYTPIIIHE)
cTaBlieHHs (papMalieBTUYHKX IPALiBHHUKIB 70 pe3yJIbTaTiB
TIPaBOBITHOCHH, Y SKUX BOHH IepeOyBaroTh ITij Jac 31iiic-
HeHHs npodeciiiHnux 000B’s13kiB. Haromocumo, mo Oyib-
SIKMH yYaCHYK TIPABOBITHOCHH ITOBHUHEH (1 MA€ MOXITHBICTB )
PO3YMITH 3MICT Ta 00CSIT BUMOT a00 OUiKyBaHb, SIKi CTABUTh
Tepel HUM CyCHiTBCTBO abo neprkaBHi oprand. Lle Gaswmc,
0e3 SIKOro He MO)KHA TOBOPHUTH Hi IPO BIAINOBIAAIBHICTb,
aHi Tpo mpaBoBinHOMIEHHS. [lilicHO, TfonrHA Cy0’ €KTHBHO
(iHTeNEeKTyalbHO) Ma€ CIPUIIMaTH, YCBIJIOMITIOBATH Xapakx-
TEep, CYTHICTH BiJIIOBiaBHOCTI, aJic BOHA TaKOXK [TOBUHHA
OpIEHTYBAaTUCh Yy CHPUUHSATTI il MOXIIMBHUX /il CYyCHiJIb-
crBoM. Came Ha ITi/ICTaBi IMX ySIBICHb OCOOUCTICTH (hopMye
CBOIO MOBE/IIHKY, CBOE €MOIIOHAJIbHE CTABIICHHSI JI0 PE3YITb-
TarTiB TAKOI IIOBEIIHKH.

BiamnosinHo, MTO3UTHBHOIO IOPUAMYHOKO BiIMOBIIATBHICTIO
(apmanesTraHoro rpauisarka (PI1) Oyne cyminae, 100po-
COBICHE BHKOHAHHS 000B’SI3KiB, IPyHTYIOYHCH Ha CY0’ €KTHB-
HOMY VSIBJICHHI TIPO OCOOJHMBOCTI Tpodecii, iCTOpHIHOMY
CIPUHAHATTI CYCITBCTBOM TIpodecii SK 3pa3ka MUIOCEPIst
Ta CIIBUYTTA J0 OJM)KHBOTO, @ TAKOXK HAa 3HAHHSAX IO/I0
MIPaBOBOTO PETYIIOBAHHS IOPHIAMYHOI BiAMIOBITAIBHOCTI Y
(bapMareBTHYHOMY CEKTODI.

[Hmmit B KpUMiHAIBHOI BiAIIOBINAaNBHOCTI — Hera-
THUBHA (PETPOCIIEKTHBHA). Y Haylli KpUMIHAJIBHOTO MpaBa
1 PO3yMIIOTh SIK 3aKpIIICHUH Yy 3aKOHI 000B’ 30K MPaBO-
MOPYIIHKMKA 3a3HATH HACITIJKIB 32 MOPYLICHHS MPHITUCIB
KPHMiHAJBbHO-IIPABOBUX HOPM, LIO 3a0e3Me4YeHO MPHMY-
COBUMHM 3axXOJJaM{ MPABOBOTO BIUIMBY, NMEpeAOaYCHUMH i
3aCTOCOBYBAaHUMHU KOMIICTCHTHHMH OpTaHAMH JICP)KaBH B
YCTaHOBJICHHX ITPOLIECYaJIbHUM Ta BUKOHABUMM 3aKOHO/IAB-
ctBoM (hopmax i Mexkax [ 13]. OCKUTBKH OHUM 31 CKIIQIOBHX
€JICMEHTIB HACTaHHS KPUMIHAIBHOI BiAMOBIAAIBHOCTI €
TIOPYILICHHS TPUIHCIB KPUMIHAIBEHO-TIPABOBUX HOPM, TO B
KOHTEKCTI IOCIIPKEHHS JOUIBHUM € aHaIi3 3aKOHOJABCTBA
PO KpUMiHAJIBHY BiJIIOBIAAJIbHICTh Y (DapMalleBTHUHIH
cdepi. OcoOIMBO aKTyaIbHUM L€ € Ha TIIi 3MiH, 1110 BiI0Y-
BAIOTHCS y HAllIOHAIBHOMY KPHUMIHAJIBHOMY IpaBi Ta ITij
4ac MiJrOTOBKH JI0 BIPOBAKEHHS peOpM Y TaTy3eBOMY
3aKOHO/IaBCTBI.

Sk papmarieBTHYHI 3M09MHH, TOOTO Ti, 1[0 BYUHEHI (ap-
MAaIIeBTHYHUMH MPAI[iBHUKAMH TIi]T Yac 31HCHEHHS mpode-
ciifaux 060B’s3kiB, H. O. I'yropoBa Bu3Ha9ae Taxi:

— HEHAJI©YKHE BUKOHAHHS TPodeciiiHnX 000B’ I3KIB M-
HUM a60 apmaneBTHIHIM TipariBHUKOM (cT. 140 KKY);

— MOPYLIEHHS] BCTAHOBIICHUX ITPABHJI 00Ir'y HAPKOTHYHUX
3ac00iB, ICHXOTPOITHIX PEIOBHH, iX aHAIOTIB 200 IPEKypPCo-
piB (ct. 320 KKYVY); He3akoHHE BUPOOHHUIITBO, BUTOTOBJICHHS,
npuaOGaHHs, epeBe3eHHS, IEPECHIIaHHs, 30epiraHts 3 Me-
TOI0 30yTy 200 30yT OTPYHHUX UM CHIILHOMIFOUMX PECUOBUH
a00 OTpYHHUX YH CWIHHOIIFOUMX JIIKAPCHKUX 3aCc00iB
(ct. 321 KKYVY);

— (hanscuddikartist TikapchKkux 3aco0iB a00 00ir daxbcudi-
KOBaHUX JiKapchkux 3acobis (ct. 321! KKY);

— MOPYIICHHS! BCTAHOBJIEHOTO MOPSAKY AOKJIIHIYHOTO
BHUBYCHHS, KJIIHIYHUX BUIIPOOYBAHb 1 A€P>KaBHOI peecTpartii
nikapebkux 3aco0iB (ct. 3212 KKY Vkpainn) [14].

BBaxkaemo, 1m0 10 IIHOTO MEperiKy HEeOOXiTHO TOAaTH
1€ KiJIbKa cTareil, cy0’€KTOM SIKMX MOXKE BHCTYIATH came
(apmaneBTnanmuit mpamiBauk: cT. 131 KKY, ct. 145 KKY,
ct. 140 KKV.

Crarrta 131 KKY. Henanexxne BukoHaHHS TipodeciitHnx
000B’SI3KiB, 1110 CHPUYMHHIIO 3apa)KEHHsI 0COOM BipycoM
iMyHOAE(DIIUTY JIFOMIHN YU 1HIIOT HEBUIIIKOBHOT 1H(EKIIil-
Hoi xBopobu [15].

VYV upomy BHUNAJKy 3akOHOIABeLb MpsiMO BU3Hadae DII
SK Cy0’€KT 3JI0YMHY TOpYY 13 MEJUYHUM a00 IHIIUM Ipa-
LIBHUKOM.

Crarra 145 KKY. He3akoHHe po3roJiomieHHs JIiKapchbKol
TaemHwuIi [15].

BiamoBiganpHICT 3a II€0 CTATTEIO MmepeadadcHa 3a
YMUCHE PO3TOJIONMICHHS JIIKApChKOT TAEMHHII 0CO00¥0, SKil
BOHA CTajia BiJloMa y 3B 53Ky 3 BUKOHAHHSAM MpodeciiHux
YH CITy’KOOBHX 00OB’SI3KIB, SIKIIO TaKe JISTHHS CIIPUYNHHIIO
TSDKKI HacoiIKkK. JleranpHe BU3HAUEHHsI IIOHSITTS «JTiKapChKa
TaEMHUI» HaBeIeHO y cT. 40 OCHOB 3aKOHOJABCTBA YKpaiHU
PO OXOPOHY 310POB’sL. 3TITHO 3 IIUTOBAHOIO HOPMOIO, Me-
JUAIYHI TIPALiBHUKY Ta 1HIII 0COOH, SIKMM Y 3B’513KY 3 BUKOHAH-
HSM TIpodecitHnX abo CIy>k00BHX 000B’S3KIB CTAIO BiIOMO
PO XBOPOOY, MEMYHE OOCTEKEHHS, OIS Ta iX pe3yabTary,
IHTUMHY 1 CIMEHHY CTOPOHH KUTTS TPOMA/ISTHITHA, HE MAIOTh
MpaBa PO3TOJIONIYBATH Ii BIIOMOCTI, KPiM MepeadadeHux
3aKOHOJIAaBYMMH aKTaMH BHUITAIKIB [16].

3po3ymiso, 1o B3aemoxis OI1 i marienra ado DI1 i mikapst
II0/I0 IIPOTPaM MEANKAMEHTO3HOT Teparii XBOporo nepes-
Oauae OTpUMaHHs TOBHOI iH(OpPMAIIT PO CTaH 370pOB’s
marfieHTa came B paMkax 3mificHeHHs ®I1 mpodeciitamx
000B’s13KiB. BifnoBiqHO, HE3aKOHHE PO3TOJIOIICHHSI HUM
Takol iH(opMarlii CTAHOBUTHME CKIIAJ 3JI0YUHY, Iependa-
yeHuii cT. 145 KKV.

BuninenHs Ha3BaHMX 3JI0YMHIB y CaMOCTIHHY TpyITy
BiI0yBa€ThCs 32 KiJIbKOMa O3HAKaMH, 30KpeMa TaKHMH, K
00’€KT 1 Cy0 €KT.

Binomo, 110 cy0’ €KT 31109HHY € 000B’I3KOBUM €IIEMEHTOM
ckiany Oynb-skoro 3nouunHy. Sk 3aznadae O. 1. 3a3umko,
Hi JiSHHS SK CKJIag0Ba 00 €KTUBHOI CTOPOHH, Hi BHHA SIK
OCHOBa Cy0’ €KTHBHOI CTOPOHH HE ICHYIOTb 0€3 Cy0’€KTa, 1110
BUYHMHIOE 3JI09MH; 0€3 HhOTO HE MOXKE HACTABATH KPHMiHAIbHA
BiMOBIgaIBHICTH [17].

3aKoHOMABUE BH3HAUCHHSA Cy0’€KTa 3JI0YMHY HABEICHO
y ct. 18 KKY, 3rigHo 3 sikoro, cy0’€KTOM KpHUMiHaJILHOTO
TIPaBOTIOPYIICHHA € (i3gHa OCcyIHa 0co0a, KOTpa BUMHMIIA
KpHMiHaJIbHE [PABOIIOPYILEHHS! Y Billl, 3 SIKOTO, BiJIIIOBIHO
1o poro Kozekcy, Moke HacTaBaTH KpAMiHaJbHA BiITOBI-
JanbHICTh, CHeliaibHAM Cy0’ €KTOM KPUMIHAIBHOTO ITPaBO-
TTOPYIICHHS € (i3MYHa OCyHa 0c00a, KOTpa BUNHIIIA Y BiIli,
3 SIKOTO MO)KE HACTaBaTH KPHMiHAJIbHA BiIMOBIIATIBHICTD,
KpHMiHAITLHE IIPABOIIOPYIIICHHS, CY0’ €KTOM SIKOTO MOXKe OyTH
nuie nesHa ocoba [ 15]. Bpaxoyrouw 1ie, hapMarieBTHuHAI
TIPALiBHUK, 3 MONISTY KPUMIHAJIBHO-TIPABOBOI XapaKTepH-
CTHKH, € Y Ha3BaHHX 3JI0YMHAX CIICIIAIEHUM CYO’ €KTOM.

B Vkpaini Bumorn 110 npodeciiinoro 3ansaTrs dapma-
LIEBTUYHOIO [ISTbHICTIO 3aKPiTUIeH], 3-TIOMIXK 1HIIIOTO, B
JoBigHNKY KBasi(hiKallilHUX XapaKTepUCTHK Ipodeciii
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mpariBHAKIB. Y Bumycky 78 «OxopoHa 310poB’s» HaeTbes
po KBaJtiikariiiHi BUMOrH 0 (apmaleBTiB. 30KpeMa, J10
HHX BHCYBaIOTh BUMOTH LII0JI0 HASIBHOCTI BHUIIIO1 OCBITH JIpY-
roro (MarictepchbKoro) piBHs B ranmy3si 3HaHb 22 «OXxopoHa
37I0pOB’sD» 32 CTIeIialibHICTIO 226 «Dapmartis, TpoOMUCIOBa
(dapmaisy, crieniaizanis 226.01 «Dapmariis» ado B rarysi
3HaHb 1202 «Papmartis» (kpiM crieriambHOCTI « TexHomorii
(apMaleBTUYHHUX TpenapaTiBy) 4¥ HANpsMy MiATOTOB-
ku 1102 «@apmamis» (kpim creniaabHOCTI «TexHomorii
(dapmaneBTHUHUX TpenapariB»). HeoOXiIHUMH € Takox
MIPOXO/KSHHS IHTepHATYPH 3a crienianbHicTIo «Dapmartis,
«3aranpHa Gapmairisiy, «IIpoBizop 3araabHOTO MPOdiTION;
Oe3nepepBHU TpodeciiiHnil PO3BUTOK; HASBHICTDH CEPTH-
¢ikaTa 3a CreIialbHICTIO Ta TIOCBIUEHHSI PO MPUCBOEHHS
(miaTBEeppKeHHsT) BHIIOI KBami(ikaiiHoi Kareropii 3 miei
crierianpHOCTI [18].

Cy0’eKT Ha3BaHUX 3JI0YMHIB — (hi3udHa 0c00a, 1 11e BiJ-
OuBae 3araJbHUI MAXIN Y KpEMIHAJIBHOMY ITpaBi YKpaiHy,
3a SIKUM BJIaCHE IOpHIMYHA 0c00a HEe MOXKe OyTH Cy0’€KTOM
KPUMiHAJIFHOTO MPaBOIIOPYIIEHHS. BogHowac y pesymsTari
€BPOIHTErpaIiHUX MPOIIECIB, IO BiJOYBAIOTHCS Y 3aKOHO/A-
Buiii uronwHi, y 2014 pori yxBaneno 3minu 10 Kpuminans-
HOTO KOJICKCY YKpaiHH, 10 Tepea0adaroTh BKUTTS 3aX0/IiB
KPUMiHAJIEHO-TIPABOBOTO XapaKTepy 0 IOPUIMIHHX OCiO.
Taxi 3axo/u, sik KBa3ihopma KpIMIHATBHOT BIATIOBIJATEHOCTI
IOPUINYHOI 0co0H, TependadeHi 3a BUMHEHHS 11 YIIOBHO-
BOKCHUMHU 0c00aMu Oy/Ib-5IKOTO 31 3JI0YHHIB, HABEICHUX Y
cT. 96 * KKY. Ockinbku 110 IpodeciiiHol MisuTBHOCTI Cy0’ €KTiB
(hapMaIeBTUYHOTO CEKTOpa IIi [if CTOCYHKY HE MatoTh, TO B
i CTaTTi iX HE AOCIIIKYEMO.

B acnekri cy0’ekTUBHOT (TOOTO BHYTPIIIHBOT) CTOPOHU
3JI0YHHY, CTABICHHS MPABONOPYIIHUKA 10 BYNHEHOTO HUM
JISTHHST PO3PI3HSIOTh YMHUCHI Ta HeoOepexHi (papmare-
BTUYHI 3JI0YMHU. 3arajioM Ui 3JI0YHHIB y cepi OXOpOHU
30pOB’sl OljIbllle IPUTAMaHHA HEyMHUCHA (GopMa BHHHU.
VY nesikux ckianax jii HelpaBOMIpHHUMHU MOXKYTh OyTH i
yMECHI, i1 HeobepexHi aii. [Ipukmagom mepmoi rpymu €
ct. 321' KKY, yactuna apyra sikoi mependadyae BiAmoBsi-
JAIBHICTP 3a (Qanbcudikamiro ado 0bir panbcudikoBaHIX
JIKapChbKHUX 3aco0iB (hapMaleBTUYHUM IPALliBHUKOM. SIK
Taki Jii 3aKOHO/IaBeIlb BU3HAYAE BUTOTOBICHHS, IPUI0AHHS,
TIEPEBE3CHHS, TIEPECUITaHHsI, 30epiraHHs 3 METOIO 30y Ty a00
30yT TaKoi MPOIyKIIii.

Jlo HeoOepeKHUX HacaMIlepe ] HaIeKUTh 3JI0YHH, TIepe/i-
6agenmii cT. 140 KKY «Henanexne BUKOHAHHS TPpodeciitHmK
000B’513KIB MEIMYHIM 200 (hapMalleBTUUHUM HPAL[IBHUKOM.
Jucrno3uiiero 1mi€i HOpMu nependadeHo HEBUKOHAHHS UU
HEHaJIe)KHE BUKOHAHHSI MEAWYHUM a00 (hapManeBTHIHUM
MIPaIiBHUKOM CBOIX TpodecifHIX 000B’SI3KiB BHACTIIOK
He0aIoro YM HeCYMITIHHOTO JI0 HUX CTaBJICHHS, SIKIIO 1e
CIIPUYMHIIIO TSDKKI HACTIIKH JUTsl XBOporo. besnocepenHpo
JuIsl (hapMalieBTHYHOTO MPAI[iBHUKA TaKi i1 MOXYTb I10OJIsI-
raTv y HedanoMy 30epiraHHi (papMarieBTHYHOT MPOIYKIIii,
HEJIOTPUMaHHI ITPOLE/TypH BUTOTOBIICHHS TOLIO. 3a3HAYNMO,
1110 B KPUMIHAJILHOMY TIpaBi PO3pI3HSIOTH /1BI opmu HeoOe-
PEKHOCTI: CaMOBIIEBHEHICTh 1 HemdaicTh. Tak, cT. 25 KKY
SIK KpUMIHAJIBHY ITPOTHITPABHY CAMOBIICBHEHICTh BU3HAYAE

HeoOepexHi i, mpu AKuX ocoba mependadana MOXKINBICTh
HaCTaHHs CYCIUIbHO HeOEe3IeUHNX HACIIAKIB CBOTO JIISTHHS
(mii a6o Oe3misTEHOCTI), ane JETKOBaYKHO PO3paxoByBajia
Ha X BigBepHEeHHs. HeoOepexxHicTh € KpUMiHAILHOIO
TIPOTUTIPABHOIO HEIOATICTIO, SIKIIIO0 0C00a HE Tependadana
MOYKJIUBOCTI HACTAHHSI CYCIIJIBHO HEOC3MEUHMX HACITIIKIB
CBOTO HisgHH (i1 a00 Oe3MisITFHOCTI), X09a TIOBHHHA Oyita i
Momia ix nependaunt [15].

Jii papmaneBTHIHOTO TMpaIiBHUKA, SKANA PO3TOIOCHB
JIKApChKy TAEMHUINIO, MOXKYTh OyTH YMHUCHUMH Ta HeoOe-
PpeXHIMU, IO rrependadeHo ct. 145 KKY.

Ille oquH 00OB’A3KOBUH €JIEMEHT CKJIaay 3JI0YHHY —
00’exT. Y (hapmaneBTHUHIN AiSUTBHOCTI SIK TPYI CTPYKTY-
POBaHMX MPABOBIIHOCHH 3aBXK/IM KIHIIEBUM PE3YJBTaTOM
Oyzie 370pOB’sl Ta XKUTTS JIIOANHY, aJpKe Ha OyIb-IKOMY
€Tarri CTBOPEHHSI, pealti3ailii JTikapChKUX 3aC001B, ITiAITOTOBKH
(hapManeBTUYHHX TPALiBHUKIB, 3/1IFCHEHHS (apMalieBTOM
(hapManeBTUYHOI OIMKK TOIIO 3a0€3MeUCHHS] HACETEHHS
0e3MevYHOI0 Ta SKICHOIO (papMalleBTHYHOIO MPOAYKIIIEI0 €
npodecitHuM 000B’3K0M (hapMareBTHIHUX MPALIiBHAUKIB i
KOHCTHTYIIIHHOIO I'apaHTI€I0 IePIKaBH.

e miaTBepmKY€E 3aKOHOAABEIID, a/KE OLTBIIICTD 31 CTaTei
KKY, sixi € 00’€KTOM J0CHiPKeHHST, BKiTtoueHi 1o Pozmimy 11
KKY «3n0uman mpoTH 310pOB’ S Ta KUTTS JTFOTUHI.

[Hma rpyna 3j7104MHIB, 0 Tependayae MOpYIICHHS Y
cdepi 00iry HApKOTHYHHX JIKAPCHKHUX 3aC00iB, BKIIOYEHA
1o Pozniny XIII KKY «KpumiHanbHi paBONoOpyIIeHHS y
cdepi 00iry HApKOTHYHHUX 3aCO0iB, MICUXOTPOITHUX PEUO-
BUH, iX aHaJOriB abo MpeKypcopiB Ta iHIII KPUMiHAJIbHI
TIPABOIIOPYIIECHHS TIPOTH 3/10POB’ST HACETICHHS», IO TAKOX
HITBEP/IKYE HAILY TyMKY.

Haronocumo Ha IeBHHX BIAMIHHOCTSX Y IOPHIMYHIHN Tep-
MIHOJIOTi, SIKY BUKOPHCTOBYIOTh Y KBaUTi(hiKallil BiATIOBITHUX
snmounHiB. Tak, y Pozmini I KKY nependaueHo BinmoBinaib-
HICTb 3a 3JIOYMHU TPOTHU 30POB’S TA JKUTTS JIIOJMHH, a B
Pozpini XIII 06’ €kTOM KpUMiHAIBHUX MTOCSATAHb € 310POB’SI
HACEJICHHS.

3aKoHO/1aBYE BU3HAYEHHS TEPMiHA «3/I0POB’ 5D 3aKPIIICHO
y cT. 3 OCHOB, 3TiJTHO 3 SIKOIO, II€ CTaH ITOBHOTO ()i3MYHOTO,
TICUXIYHOTO 1 COIiaJIbHOTO OJIaromoiyyqusi, a He TUIbKH
BiZICYTHICTH XBOPOO 1 pismunnx Ban [16]. Take BU3HAYCHHS
Ma€ 1HJMBIlyalbHYy CIPSIMOBAHICTb, TOOTO HIEThCs MPO
3I0POB’S JIIOAWHU B KOHTEKCTI KPHMIHAIBHOTO 3aKOHY, a
came SIKk OKpeMoro rorteprijoro. BogHouac, 3 morsiay Kpu-
MIHAJTFHO-TIPABOBO{ OITIHKH, TaKe BU3HAYCHHS € HE JOCHTh
BIAJIUM, aJlKe, SIK CIyIIHO 3ayBakye B. O. HaBpoubkuid, y
KPUMiHABHO-TIPaBOBOMY ACIIEKTi 30POB’ s JTFOUHH — CTaH,
SIKWH ICHYBaB HA MOMEHT BUMHEHHSI 3JI0YHHY, a 3alOJIisTHHSI
IIIKO/IM 3/10POB 10 — i€ MOTIPIIEHHS TOTO CTaHy, 0 OyB Ha
MOMEHT BYMHEHHs 37104MHY. Ha TyMKy HayKoBIIs, 310pOB’s
JIFOIMHY BapTO TPAKTYBATH SIK CTaH JIIOJICEKOTO OPTraHi3My, 110
BU3HAYa€ HOro Nparne3iarHicTh, MOXKJIIMBICTh CIUIKYBaHHS
3 IHIIUMH JTFOIBMH, 33JOBOJICHHS MOTPEO y COIliajbHIN Ta
IHIMBIAyasIbHIN cdepax TowIo. 310pOB’ sl OKPEMOTr0 1HANBI-
JIyyMa XapaKTepu3yIoTh OKa3HUKH, sIKi MOYKHA BI3HAYHUTH 32
JIOTIOMOTOFO TIEBHOTO 00JIaIHAHHSI, TOPIBHATH, CIIOCTEPITaTH
B auHaMiI oo [19].
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Momo nmedinimii «3M0poB’s HaceIeHH» K 00’ €KTa
KPUMIHAJIFHO-TIPAaBOBOI OXOPOHH, TO 3BEPTAEMO yBary, IIo
3aKOHOMIABYO TAKW{ TEPMiH HE 3aKpilIeHHH. 370pOB’ s
HACEJICHHS BH3HAUYAIOTh Yepe3 BiANOBIIHI JETEPMiHAHTH,
IO SIBJISIIOTH COOOI0 KOMITIEKC COLalIbHUX, EKOJIOTTIHUX,
IHAWBIAyabHUX Ta EKOHOMIYHMX MOKA3HUKIB, SKi Xapakx-
TEpU3YIOTh CTaH 3J0pPOB’Sl OKPEMHX I'PYI HaceJeHHs abo
Hanii 3arasiom. Lle y3ro/pKyeThes 3 miIXo1oM MiKHAPOIHUX
opranizauii, 3okpema BOO3. Ha Hamry nymky, 3 morsity
HalliOHAIEHOT KPUMIHAJIBHO-TTPABOBOT XapaKTEPUCTUKH TaKa
KOHCTPYKIIisl € Hee()eKTUBHOIO 1 MOTPEOy€e BIOCKOHAJICHHSI.
TakuM 1UTSIXOM, HANPUKIAT, HAyTh PO3POOHHUKH HOBOT
penakuii KpuminaibHOro Koziekcy YKpaiHH, siKi B IIPOEKTI
noBoro KK Buzistirore fBa po3aiu: 5.3. 3704HHHA MPOTH
HeOe3MeYHOTo BIUIMBY Ha 3I0POB’S JIFOACH MPOTUIPABHOT
MeInYHOI Ta (apMaleBTHYHOI HisTBHOCTI; 5.7. 3moYnHN
TIPOTH ITyOITigHOTO 300poB s [ 19].

DOpMYITIOBAHHS «3I0POB’ ST HACETICHHSD) aBTOPH 3MIHIOIOT
Ha TEPMiH «ITyOriuHe 310poB sy, mig skuM H. O. I'ytoposa
PO3yMi€ KOMIIIIEKC IHCTPYMEHTIB, TIPOIISITYP 1 3aXOIiB, CIIPsI-
MOBAHHUX Ha 3MIIIHEHHS 3/10POB’sl HACENICHHSI, 3a00iraHHs
3aXBOPIOBAHHSM, 301JbIIEHHS TPUBAIOCTI aKTUBHOTO I
TIpaIe31aTHOTO BIKy Ta 320X0UEHHS JI0 3/10POBOTO CIIOCO0y
YKUTTS IUIIXOM 00’ €IHaHHSI 3yCHIIb YChOTO CycIinbeTsa [ 19].

Otxe, 00’ €KTOM 3JI04UHIB, 1110 BANHSIOTH (hapMareBTHYHI
TIPaLliBHUKH SIK CIELIANIbHI Cy0’ €KTH, € CYCITIbHI BI/THOCHHH,
1110 BUHHUKAIOTh Y c(hepi OXOPOHH JKUTTS Ta 3M0POB’ 51 JTFOIUHH,
3[0POB’sl HAaceeHHs (MyOJTivuHe 310pOB’sI), @ TAKOXK BiIHO-
CHHH, 1110 BUHUKAIOTH T1iJ] 4yac 00iry HapKOTHYHUX 3ac00iB,
TICUXOTPOITHUX PEUYOBHH 1 MMPEKYPCOPIB.

AHanizyroun AisSHHS, 10 BYNHEHE (hapMarieBTHIHIM TIpa-
L[IBHUKOM $IK IIpo(heCiitHMIA 37I04YHH, CJTi/T BUXOAWTH 3 TOTO, III0
HOT0 /1i1 XapaKTepHU3yIOThCS CyKYITHICTIO 00OB’ I3KOBHX O3HAK:
CYCIIUTHHO HeOe3MeUHNMH AiSTHHAMH, CYCITUTFHO HeOe3MeuH -
MH HACIIJIKaMH, TIPUIUHHO-HACITIAKOBHUM 3B’ I3KOM MK INMH
JSIMH Ta HacITimkaMu. SIKmio apMarieBT anTeqHoro 3aKiay
TIOpYILMB yMOBH 30epirants JI3 Ta peaiti3yBaB narieHTy Takui
TIperapar, TO IPUTSTHYTH HOT0 JI0 BIAMOBITaIbHOCTI 3a CT. 140
KK VYkpainn MO)XHa JIMIIIE KOJIM JIOBEACHO BCI TPH O3HAKH
00’ €KTUBHOI CTOPOHM: TaKi Jiil IHCHO CTAHOBIISITH CYCIIUIBHY
HeOe3IeKy, € TSDKKI HAaCHIIKU JUIS KUTTSI XBOPOTO, BCTAHOB-
JICHO Ta JIOBEJICHO 3B’SI30K MK pealtizalliero HeskicHoro JI3
Ta MIKOJIOO TS 37I0POB’ s BHACIIIOK TaKUX il (hapmarieBTa.

I[TpoanaizyBaBIM cy4acHy HOPMAaTHBHO-IIPABOBY 0asy 3
MMUTaHb KPUMIHAJIBHOI BIAMOBIIAIBGHOCTI (hapMarieBTUIHUX
MIPAIiBHUKIB, JOCIIIMBIINI 3 MO3HIIII Teopii KpUMiHATEHOTO
TIpaBa OCHOBHI €JIEMEHTH CKJIady 3JI0YHHIB, IKi BIMHSIOTH Y
(hapMareBTHIHOMY CEKTOpi Taly3i OXOPOHH 3I0pPOB’S, CIif
HAroJI0CHTH Ha BAYKJIBOCTI PO3YMIHHS Ta IIPaBUIIBHOTO 3aCTO-
CYBaHHS HOPM TalTy3eBOI0 3aKOHOJABCTBA yCiMa Cy0’ €KTaMu
(apMareBTHYHNX TIPABOBIHOCHH, A TAKOXK aKIICHTYBAaTH Ha
Ba)KJIMBOCTI TIPaBHIJIBHOI KBami(hikarii HepaBOMIpHIX il
y npodeciiiiit DisuIbHOCTI (hapManeBTHIHNX MPAIiBHUKIB.

BucHoBKku

1. TIpoaHaiizoBaHO OCHOBHI €JIEMEHTH CKJIa Ty 3JI0YHMHIB,
1110 BYMHSIOTHCA Y (hapMalieBTHIHOMY CEKTOpI Talry3i 0XOpo-

HU 370pOB’s. 3 MO3HUIIIH Teopii KpUMIHAIEHOTO TIpaBa Oxa-
paKTepu30BaHO 00 €KT, Cy0’€KT, 00’ €KTHBHY Ta Cy0 €KTHBHY
CTOpOHH (hapMaICBTHYHUX 3JI0YMHIB. BCTaHOBJIEHO OCHOBHI
HOPMaTHBHI IOKYMEHTH, I1[0 BU3HAYAIOTh ClIeLiaIbHHUIl cTa-
TyC (hapMaIieBTUYHOTO MPAIiBHUKA SIK Cy0’€KTa 37I0YHHY.

2. OOrpyHTOBaHO BIacHE Oa4eHHS TO3WTHBHOI Ta He-
raTMBHOI KPUMIHAJIBHOI BIIIOBIAILHOCTI Y npodeciiiHiit
JISUTBHOCTI (papMarieBTHYHOTO MpaiiBHUKa. JoBeIeHO, 1110
00’€KTOM 3JI0YHHIB, SIKi BUMHSIOTH (hapMareBTUYHI TparliB-
HHKU SK CIIelialibHI Cy0’ €KTH € CyCHUIbHI BITHOCHHH, 1[0
BUHHUKAIOTh Y c(hepi OXOPOHU JKHUTTS Ta 310POB’ s JIOIHHH,
3JI0pPOB’sl HAaceJICHHS (IyOJiuHe 310pOB’sT), a TAKOXK BiJTHO-
CHHH, III0 BUHUKAIOTH i 9ac 00iry HApKOTHYHHX 3ac00iB,
TICUXOTPOITHUX PEYOBHH 1 IIPEKYPCOPIB.

I[lepcrieKTHBY MOJANBIINX JOCHIIKEHb TOJSITAIOTh Y BIO-
CKOHAJICHHI TepMiHOJIOTIYHOTO arapary, 0 BH3HAa4a€e 0CO-
OJIMBOCTI BXKUTTS 3aXO0/IB KPUMIHAIBHOI BiIIOBIAJILHOCTI
110 (papMaIieBTHYHAX MPAIiBHUKIB.
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External reference pricing for medicines in Ukraine: latest trends
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Compared to the previous year, the share of healthcare expenditure in the state budget of Ukraine has decreased, which is associated
with increased funding for the security and defense sector. In terms of gross domestic product, healthcare spending has reduced to 2.8 %,
which corresponds to the figures for 2019. These circumstances indicate the importance of proper budget utilization, including effectively
regulating medicine prices. One of the key elements of rational healthcare budget usage is the development and implementation of exter-
nal reference pricing (ERP). A well-formulated and implemented ERP policy for pharmaceuticals contributes to improving patient access
to essential medicines (EMs).

The aim of this study is to analyze the current status of ERP implementation in Ukraine and provide recommendations for improving
this policy.

Materials and methods. During the research process, an analysis of the ERP’s current regulatory framework was conducted, and ERP
implementation in Ukraine was assessed according to adherence to the 14 best practice principles of ERP proposed by Sullivan, Kanavos
& Kalo in 2015.

Results. In Ukraine, ERP has been introduced for medicines from the National Essential Medicine Lists (NEML) and the “Affordable Me-
dicines” program. The Ministry of Health (MoH) of Ukraine has approved a Register of marginal wholesale prices for medicines purchased
with state budget funds and subject to price regulation. Currently, the register includes 1239 medicinal products, of which 1233 are from
NEML and 6 have undergone Health Technology Assessment (HTA). Approximately 58 % of medicines have a set price through ERP, 24 %
are regulated by internal reference pricing (IRP), and nearly 18 % have declared prices. This indicates a lack of uniformity in approach-
es to price regulation for medicines and requires further improvements. According to the latest update of the Register of medicines for
reimbursement under the state medical guarantees program, there are 486 medicines, including 72 insulins and 21 immunosuppressive
medicines (184 medicines are provided with co-payment). Different approaches, including different reference countries and price calcula-
tion algorithms, are applied for the price regulation of medicines in NEML and the “Affordable Medicines” program. An assessment of the
implementation of the ERP system in Ukraine based on the 14 best practice principles of ERP proposed by Sullivan, Kanavos & Kalo in
2015 showed that the current policy does not adhere to all principles.

Conclusions. The analysis revealed different approaches to pricing for medicines NEML and the “Affordable Medicines” program, indi-
cating the need for harmonizing pricing policies for different lists. The adoption of a unified positive list can contribute to improving pricing
policies and efficient resource utilization. Collecting, disseminating, and exchanging data on drug prices is crucial to support transparency
in pricing and its control. Regular monitoring of prices in the market will help ensure compliance with pricing policies and take appropriate
measures in case of violations. The implementation of a unified pricing regulation policy for medicines in Ukraine is an important step
towards European integration and compliance with international standards.

Key words: pharmaceutical preparations, reference prices, external reference pricing, health technology assessment.
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30BHiLWHE pediepeHTHe LiHOYyTBOPEHHA Ha Nikapcbki 3aco6m B YKpaiHi: ocTaHHi TeHAeHLUji
J1. 1. KyuepeHko, . B. HixeHkoBcbka, H. B. Wonoriko, J1. O. lMana, H. O. Jautok

lMopiBHAHO 3 NOMepeaHiM POKOM YacTKa BUAATKIB Ha OXOPOHY 30OPOB’S B AepxaBHOMY GtomxeTi YkpaiHu 3MeHLwmnacs, Lo noe’s3aHo
3i 30inblIeHHAM diHaHCyBaHHs cekTopa 6e3nekn i obopoHu. Y BigcoTkax Ao BBIT obcsr BUTpaT Ha OXOPOHY 340POB’S CKOPOUYETHCS
1o 2,8 %, wo siagnosigae nokasHunkam 2019 poky. Lli haktv cBigyaTh Npo BaxnMBICTb HANEXHOMO BUKOPUCTaHHS BIopxeTy, BKMOYaum
edheKkTMBHE perynioBaHHs LiH Ha Nikapcbki 3acobu.

OnuH 3 OCHOBHYX €MEMEHTIB paLlioHanbHOTO BUKOPUCTaHHS BOKETY ranysi OXOpOoHW 300POB’'st — po3p0o6NeHHS 11 BIPOBaAKEHHS 30BHILL-
HbOTO pedepeHTHOro LiHoyTBopeHHs (PLL). HanexHnm ynHom ccopmynboBaHa Ta peanisoBaHa nonituka 30BHiwHboro PL| Ha dhapmaue-
BTUYHI NpenapaTu Cnpuysie NOKpaLLEeHHI0 OCTYNy NauieHTiB O OCHOBHWX Nikapcbkux 3acobis (J13).
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OpueiHaribHi 0oCidxeHHs!

Meta po6oTu — aHani3 Cy4acHoro ctaHy BnpoBaKeHHs 30BHiwHboro PL| Ha J13 B YkpaiHi Ta HagaHHa pekomeHaaLin AN NoKpaLLeHHs
Liel NpaKkTuKK.

Matepianu Ta MeToau. Y npoLeci LOCiLKEHHS NpoaHaniayBanm YuHHy HopMaTUBHO-NPaBoBY 6a3y OO 30BHILIHLOrO PLI, ouiHumm Brpo-
Ba[PKEHHS 30BHiLLHbOrO PL| B YkpaiHi 3rigHo 3 14 npuHumMnamu 3oBHiLLHboro PLI, o 3anponoHoBaHi Sullivan, Kanavos & Kalo B 2015 poui.

Pesynkratu. B YkpaiHi 3anpoBagkeHo 3oBHiwHe PLL ans J13 i3 HawioHansHoro nepeniky ocHOBHYX Nikapcbkux 3acobis (Haunepenik) Ta
nporpamu «JoctynHi nikny. MO YkpaiHu 3aTBepmkeHo PeecTp rpaHWyHMX ONTOBO-BiAMYCKHUX LiH Ha Aeski J13, ki 3akynoByoTbCs 3a
KOLUTW AepXXaBHOrO GIOKETY Ta MiANSAralTb PerynoBaHHIo LiH. HuHi peectp Bkntoyae 1239 nikapcbkux 3acobis: 1233 J13 — i3 Haune-
peniky, 6 J13, — ski NponLLNKM OLiHIOBaHHA MeauyHMX TexHonorii. Marxe 58 % J13 maioTb BCTaHOBREHY LiHY Yepesd 30BHiHE PLL, 24 %
13 peryntototbes BHyTpiwHiM PLL, maitxe 18 % J13 3apgeknapysanu uiHu. Lle cBigunTb Npo HEOZHOPIAHICTb MiAXOM4IB A0 PEryrntoBaHHs
uiH Ha J13 i noTpebye BoockoHaneHHs. 3rigHoO 3 OCTaHHIM OHOBMEHHAM PeecTpy nikapcbkux 3acobis, SKi NignNAratoTb BiALLIKOAYBaHHIO 3a
NpOrpamMoto AepxaBHUX MEONYHUX rapaHTil, iHaekcyoTb 486 HalMeHyBaHb, BKMOYaoun 72 HANMEHYBaHHS iHCYMIHIB i 21 HaNMeHYBaHHS
iMyHOCynpecuBHWX Npenaparis (184 HalimeHyBaHHs — i3 gonnaroto). [ins peryntoBaHHs LiH Ha J13 y Haunepeniky Ta nporpami «[JocTynHi
MiK1y» 3aCTOCOBYIOTb Pi3Hi MiAX0AM, BKIKOHAI0UM PidHY KiNbKiCTb pepepeHTHUX KpaiH i pisHi anroputmm podpaxyHky LiH. OLiHioBaHHS BMpo-
Ba[KEHHS cMCTeMM 30BHiLLHBbOTO PL B YkpaiHi Ha 0CHOBI METOA0IOTT ePEKTUBHOIO BNPOBaAXKEHHS 30BHiLHLOrO PLL, siky 3anponoHysanu
Sullivan, Kanavos & Kalo y 2015 poui, nokasarno: YuHHa cuctema He BinoBigae BCiM NpUHLMNam epekTUBHOrO 30BHiLLHbOrO PLL.

BucHoBku. AHania nokasas pi3Hi niaxoam Ao LiHOYTBOPEHHS ANs nikapCbkux npenapartis i3 Haunepeniky Ta nporpamu «[JocTynHi nikuy; ue
CBiAUNTb NPO NOTPEBY B Y3romKeHHI LIHOBOT MOMITVKMN AN1S Pi3HUX NEPENiKIB. YXBaNEHHs €AMHOMO MO3UTUBHOTO neperniky 113 moxe cnpusti
MOKPALLEHHIO MOMITUKW LiHOYTBOPEHHS Ta ePEKTUBHOMY BUKOPUCTaHHIO pecypciB. 36ip, NoLMpeHHs 1 0BMiH aaHnmm npo Likv Ha J13 €
KIMKYOBUM NS MiATPUMKA NPO30POCTi B LIIHOYTBOPEHHI Ta KOHTPOSO HaA HUM. PerynsipHui MOHITOPUHT LiH Ha pUHKY JacTb 3Mory 3abes-
NeYNTN JOTPUMAHHS LLIHOBOI NMOMNITUKMA Ta BXWTU BIZNOBIAHWX 3aX0fiB y pasi nopyLieHb. 3anpoBaXeHHs EAWHOI MOMITUKW perynioBaHHS
UiH Ha J13 B YkpaiHi € Baxn1BuM KPOKOM Ha LUNSXY A0 €BPOIHTErpauii Ta BignoBigHOCTI MiXXHapOAHUM CTaHAapTaMm.

KntkoyoBi cnoBa: nikapcbki 3acobu, pedhepeHTHE LiiHOYTBOPEHHS, 30BHILLHE pedhepeHTHE LiIHOYTBOPEHHS, OLLiHKa MeANYHMX TEXHOMOTIN.
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The overall objectives of pricing policy should be clearly
focused on achieving equitable access to high-quality medi-
cines for patients, ensuring a price-quality ratio based on
improving population health indicators [1].

Healthcare expenditures in Ukraine have shown positive
dynamics year after year. From UAH 133.2 billion in 2020,
healthcare expenditures increased to UAH 196.8 billion in
2022 [2,3]. Planned healthcare expenditures for 2023 are
approximately UAH 176.9 billion. Compared to the previous
year, the share of healthcare expenditures in the state budget
has decreased, which is associated with increased funding for
the security and defense sector. In terms of gross domestic
product (GDP), healthcare spending is reduced to 2.8 %,
which corresponds to the figures of 2019 [4]. These circum-
stances indicate the importance of proper budget utilization,
including effectively regulating medicine prices.

One of the key elements of rational healthcare budget
utilization is the development and implementation of ex-
ternal reference pricing (ERP). A properly formulated and
implemented ERP policy for pharmaceuticals contributes to
improving patient access to EMs [5].

Aim

The aim of this study is to analyze the current status of ERP
implementation in Ukraine and provide recommendations
for improving this policy.

Materials and methods

During the research process, an analysis of the ERP’s current
regulatory framework was conducted, and ERP implemen-
tation in Ukraine was assessed according to adherence to
the 14 best practice principles of ERP proposed by Sullivan,
Kanavos & Kalo in 2015 [6,7].

Results

We have considered ERP establishment for medicines from
the National Essential Medicine Lists (NEML) [8] and the
“Accessible Medicines” program [9,10].

Pricing policy for medicines from NEML. In 2019, Ukraine
introduced a reference pricing model for medicines pur-
chased by healthcare facilities using state or local budgets.
As of January 2022, reference pricing was applied to 23
international non-proprietary names (INNs) from NEML. By
the end of 2022, the implementation of new regulations led
to the expansion of reference pricing to all medicines from
NEML [11,12,13].

Currently, state regulation of prices for medicines included
in the NEML is conducted through three scenarios:

— By setting marginal wholesale prices based on ERP,
taking into account prices in five reference countries: Poland,
Slovakia, Hungary, the Czech Republic, and Latvia[11,12,13].

— In the absence of prices for medicines in four of five
reference countries, prices for medicines are set based on
prices in Ukraine obtained from market research data (internal
reference pricing, IRP) [11,12,13].

— In case there are no prices for the specified medicines in
reference countries and in Ukraine, marginal wholesale prices
are declared in accordance with the Resolution of the Cabinet
of Ministers of Ukraine dated July 2, 2014, No. 240, “On
declaring changes in wholesale prices for medicines” [13,14].

The calculation of marginal wholesale prices is based on
referent prices (RPs) obtained from official sources of refer-
ence authorities. It is carried out by INN, dosage form, and
dosage of medicines per unit of dosage form. RPs are formed
taking into account identical pharmaceutical characteristics
of medicines (INN, dosage form, dosage, quantity of dosage
forms in packaging). If pharmaceutical characteristics of
medicines (dosage, quantity of dosage forms in packaging)
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are absent in reference countries, RP is determined based
on the price per unit of active substance (1 ml for solution,
1 mg for solid form).

RPs for medicines are established in the national currency
without accounting for delivery costs, retail mark-up, and
value-added tax (VAT).

For ERP, the conversion of RPs from foreign currencies to
the national currency is carried out at the official exchange
rate set by the National Bank of Ukraine on the date of price
determination.

The MoH of Ukraine has approved a Register of marginal
wholesale prices for certain medicines purchased with state
budget and subject to RP. Currently, the register of marginal
wholesale prices includes 1239 medicines [15]: 1233 medi-
cines from the NEML, 6 medicines that have undergone
Health Technology Assessment (HTA).

For 58 % of medicines, prices are calculated through ERP,
for 24 % through IRP, and almost 18 % through price decla-
ration. This demonstrates a heterogeneous approach to price
regulation for medicines and requires further improvement
(Fig. 1).

Pricing policy for medicines in the “Accessible Medicines”
program [8]. According to the latest update of the Register of
Medicines eligible for reimbursement under the state medi-
cal guarantees program as of February 14, 2023, there are
486 items, including 72 insulins and 21 immunosuppressive
medicines (184 items are provided with co-payment) [16].

There are various approaches to setting prices for medicines
within the “Accessible Medicines” program:

1. Price regulation for medicines with a single active
substance is conducted by comparing prices in 5 reference
countries, including Poland, Slovakia, Hungary, the Czech
Republic, and Latvia. The marginal wholesale price for
medicines is calculated as the maximum cost of a daily dose
of the corresponding dosage form, calculated through ERP,
without considering supply and distribution mark-ups and
VAT. The calculation uses the median of registered prices
for each dosage form in terms of DDD.

Table 1. Adherence to the 14 best practice principles by Ukraine ERP system

[z J-[ aze |- [ eHma

721 (58 %) 297 (24 %) 221 (18 %)
ERP IRP Declared

Fig. 1. Quantitative characteristics of the register of marginal wholesale
prices.

2. Price regulation for insulins is conducted by comparing
prices in 8 reference countries, including Poland, Slovakia,
Hungary, the Czech Republic, Latvia, Bulgaria, Greece, and
Romania. The marginal wholesale price for insulins is the
maximum cost of the primary package of reimbursable in-
sulin within the respective reference group, calculated based
on ERP per international unit of insulin preparation and the
quantity of international units in the primary package, without
considering supply and distribution mark-ups and VAT.

3. The marginal wholesale price for combined medicines
(containing two or more active substances) is determined as
the maximum price for the respective dosage form for tablets,
capsules, and modified-release tablets, or for the primary pack-
age of the medicine for granules, liquids, powders, inhalation
powders, inhalers, nebulizers, calculated based on ERP without
considering supply and distribution mark-ups and VAT.

The National Health Service of Ukraine (NHSU) recalcu-
lates the marginal wholesale prices for medicines purchased
and/or reimbursed from the budget under the “Accessible
Medicines” program twice a year (in January and July).

The analysis of determining the marginal wholesale prices
for medicines purchased from the state budget has shown a
diverse approach to price regulation for drugs in NEML and
drugs purchased under the “Accessible Medicines” program.

Additionally, we conducted an evaluation of the imple-
mentation of ERP policy in Ukraine based on the 14 ERP
best practices proposed by Sullivan, Kanavos & Kalo in
2015 (Table 1).

Best practice principles of ERP ERP in Ukraine: Directions of discussions

The objectives of ERP systems should be clear and align with
health system objectives

It is necessary to develop a clear strategy for aligning ERP with the overall goals of the
healthcare system, including the usage of appropriate regulatory frameworks and involving
a wider range of stakeholders

ERP systems should focus on in-patent products considered for

The existing pricing policy requires further refinement, particularly in terms of clearly distin-
the purposes of coverage, pricing, and reimbursement decisions | guishing between approaches to pricing for patented and generic medicines

Prices developed via ERP do not override HTA conclusions or
value-based price approaches

Currently, only 19 medicines are included in the NEML based on HTA recommendations [8].
There is a need to set up a transparent mechanism for establishing a connection between
ERP and HTA

The ERP system should have administrative simplicity and
transparency

Updating the list of reference countries, transparency of price sources, currency regulation
clarity, improvement of appeal procedures, as well as the introduction of a unified positive
list will contribute to the optimization of administrative processes and increase accountability
in the healthcare system

Stakeholders should participate in the design and review of the
ERP system

Ukraine currently has no clear mechanism for involving stakeholders in the pricing process-
es. Exploring the possibility of expanding the participation of different stakeholders in the
development and updating of ERP will help improve decision-making processes and policy
implementation in this area
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Cont. of table 1.

Best practice principles of ERP

Stakeholders are able to appeal regulator decisions

ERP in Ukraine: Directions of discussions

In the regulatory documents of Ukraine, clear criteria for stakeholders to challenge the
regulator’s decisions regarding pricing are not defined

Reference countries should be selected based on similarities in
economic status and health system objectives

The establishment of clear criteria for the inclusion and exclusion of reference countries
is necessary to create a transparent approach. Furthermore, considering the difference
in GDP between Ukraine and other reference countries, it is crucial to make calculation
adjustments to ERP

International implications of ERP implementation should be
considered

There is no information regarding the potential impact of implementing ERP in Ukraine
on international consequences

Publicly available ex-factory prices should form the basis of the
ERP system

There is an issue of availability transparent information regarding ex-factory prices. To im-
prove the ERP, it is important to develop clear criteria for selecting official sources from
reference countries and determine the frequency of their updates. The creation of a corre-
sponding IT infrastructure will help enhance market monitoring and data collection. Ukraine
should explore the possibility of gaining access to international official databases, such as
EURIPID, which are widely used in Europe [17]

The mean of prices in reference countries should be used

We consider it acceptable to use different approaches to ERP (such as the lowest, median,
or average of the three lowest prices) in the context of Ukraine

ERP system respects the patent status of products it covers based
on the provision of IP that prevails in the reference country

Ukraine complies with the legislation on pharmaceutical patents [18]

ERP formula should avoid the impact of exchange rate volatility

It is necessary to establish a unified approach for price revision to address the challenges
posed by exchange rate fluctuations

Price revisions should be kept to a minimum and should be
carried out consistently to avoid the perception of opportunistic
behaviour

Additional clarifications are needed within the pricing policy regarding the frequency of price
revision and the relevant processes aimed at achieving this goal

ERP-based prices should be aligned with other tools used when
negotiating reimbursement

Further analysis and discussion are needed on how ERP is used in conjunction with other
recommended pricing policies by the WHO [5]

Discussion

During the analysis, we noticed varying ERP approaches for
different access programs that procure medicines using the
state budget. This issue has been previously emphasized by
some Ukrainian researchers in their studies. Nevertheless, the
legislative framework in Ukraine has not been yet aligned
with these findings, which can result in confusion and reduced

transparency.

Conclusions

1. The analysis revealed different approaches to pricing
for medicines NEML and the “Affordable Medicines” pro-
gram, indicating the need for harmonizing pricing policies
for different lists. The adoption of a unified positive list can
contribute to improving pricing policies and efficient resource

utilization.

2. Collecting, disseminating, and exchanging data on drug
prices is crucial to support transparency in pricing and its
control. Regular monitoring of prices in the market will help
ensure compliance with pricing policies and take appropriate

measures in case of violations.

3. The implementation of a unified pricing regulation
policy for medicines in Ukraine is an important step towards
European integration and compliance with international

standards.
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OpuriHanbHi BocnimkeHHs Original research

Ponb i micue dpapmaneBTa-kocmeTosnora
y BUOOpi Ta npoBeAeHHi KOCMEeTONOori4YHOI npoueaypu
3 BUpaneHHs Bonoccs

H. O. TkaueHko@*APF T, B. Maranosa®8C, I |. MakypiHa®“EF, H. B. MpiHiBeLbka®BE

3anopisbkuil AepxaBHUN Meanko-apMaLeBTUYHUI yHIBepcuTeT, YkpaiHa

A — KOHUenNUiA Ta An3aitH gocnimkenns; B — 36ip aaHux; C — aHanis Ta inTepnpeTauis gannx; D — HanucanHs cTartTi; E — peparyBanHs cTarTi;
F — ocTatouHe 3aTBepmKEHHS CTaTT

Y cyyacHir KocMeTororil HaranbHUM € NMMTaHHS LLOAO0 HAsiBHOCTI BUCOKOKBanidhikoBaHUX dhaxiBLiB BiZnoBiAHO Ao noTpeb ranysi Ta Bnposa-
[DKEHHS ePEKTUBHMX KOCMETONONYHNX NPOLEAYP Pi3HUX HanpsMmiB. Lie akTyanidye gocnimkeHHs WwWoao hopMyBaHHS NaLlieHT-0piEHTOBaHOI
moZeni HafaHHs MeanyHOT | papMaLeBTUYHOT AONOMOTY KIiEHTaM eCTETUYHOI KOCMETONOrii.

MeTa po6oTtu — 0brpyHTYBaTh ponb i MicLe dapmaLlesTa-kocmeTonora y Bubopi Ta HagaHHi KOCMETONOrYHOI NpoLeAypy 3 BUAANEHHs
Bonoccs (KMBB) Ha niacTasi KOHMKONHT-aHanidy cnoxvBaLbkux ynogobaHb Ha3saHoi Nocnyru.

Marepianu Ta metogu. Sk OCHOBHUI MaTepian AOCHiLKEeHHS BUKOopUcTanu nybnikauii BiTYN3HAHMX i 3apyOibKHUX HAyKOBLIB LLOAO MO-
CInyr eCTETUYHOI KOCMETONOTii, (hOPMYBaHHS CMOXMBALIbKUX XapakTepucTuk kocmetonoriyHux nocnyr (KM), haxoBnx komneTeHTHOCTEN
¢apmaLieBTa-koCMeTOs0ra Ta Pe3ynsTaTh CoLionoriYHoro onuTyBaHHs knieHTis KMNBB.

Y xofi BOCNImKEHHS BUKOPUCTAHO METOAM iH(POPMALIIMHOTO NOLUYKY, CUHTE3Y, y3aranbHeHHs1, hopmanisallii, MOAentoBaHHs, aHKETYBaHHS,
3BUYANHWIA CMINbHUIA aHani3.

Pesynbrartu. Y pesynbrati aHaniay Biarykis XiHOK BUSHaYUNM Hanpyueabnumeili MeToam eninauii, a came enekTpoeninsuis, enoc-enins-
Lig Ta nasepHa eninauis (yci MatoTb NO3NTUBHI B-koedilieHTn). BctaHoBREHO, WO GinbLLiCTb CnoXmBadyiB He NOTPebyoTb nonepeaHLoI
KOHcynbTaLii dhaxiBLsi-kocmeTornora, npote xoTinu 6 matu y cknagi KNBB nicnsnpouenypHuii cynpogig daxisus.

KoHTeHT-aHania cneuianisoBaHoi (Meguko-hapMaLeBTU4HOI) iHpopmalii 3a KOXHOH i3 Ha3eaHux KIMBB gas 3Mory BUOKPEMUTU MEeAUYHY
i bapmaneBTnyHy cknagosi K, a omxe ix 060B’'13k0BO Mae HalaBaTu dhaxiseLlb 3 BiAnoBiaHOW Meanko-hapMaLeBTUHHOK OCBITOH. Kpim
TOro, po3pobrneHo anropuTm cynpoeoay apmaieBToM-kocmeTornorom nauieHTis KMBB, HaBeaeHo BianoBifgHi acnekTn dhapMaLleBTUYHOI
ZO0MOMOrY Ha KOXXHOMY 3 ii eTani.

BucHoBKkU. KOHIKOMHT-aHani3 i koediLlieHTW NOKpUTTS KOPUCHOCTE aTpubyTiB, WO po3paxyBanu, Aanu NigcTaBu 3pobuTi BUCHOBOK:
nig vac Bu6opy KINBB xiHkn Hacamnepen opieHTYTbCA Ha eDEKTUBHICTb METOAY BUAANEHHS BoNoccs (HanedeKTUBHILLIMMM BBaXaOTb
eneKTpoeninsLit, enoc-eninsuito, nasepHy eninsito) Ta oro BapTiCTb, a BXEe NOTiM — Ha CYNPOBOAXKYBarlbHIi KOMMOHEHTU nocnyrn. Came
daxieLp, KU MaE 3HaHHS i JOCBIA AiarHOCTUKW CTaHy LWKipK Ta ii npuaaTkie, po3yMieTbCH Ha 0COBNMBOCTAX BUKOHAHHS TiET YK iHLLOT
KMNBB, Moxe 3anponoHyBaTy KNieHTy (nauieHTy) BUGip MeToaly Ha OCHOBI hapMakOeKOHOMIYHOTO aHani3y, 6eanocepeiHL0 NPOBECTU NPO-
Leaypy, Lo mae BinbLue nepesar A5 knieHTa (nauienta). CyvacHa ykpaiHcbka Mofenb NigrotoBku hapmaveBTa-kocmeTorora 3abesnevye
11010 BifMOBIAHICTb PUHKOBMM BUMOTaM i Ja€ MOXMMBICTb CyNpPOBOLXKYBaTV 3aMOBHMKa Ha BUKOHaHHS KINBB Ha Bcix eTanax ii 3gincHeHHs.
MepcnekTvBK HAaCTYNHUX LOCTiMKEeHb NonsraoTs Y hopMyBaHHi iHhopmaLiiHoro Macusy Ta po3pobLi NpoTokomiB hapMaLeBTa-kocme-
Tonora 3 chapMaLeBTU4HOI ONikK (BoNoMorK) nig Yac pisHUX KOCMETUYHUX NpoLeayp.

KntouoBi crnoBsa: kocMeTonoriyHi npoLeaypu 3 BuaaneHHs Bonoccs, hapMaleBTMyHa gonomora, hapMaLeBT-KOCMETonor, NPoeCiiHi
(cbaxoBi) koMneTeHTHOCTI.
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The role and place of the pharmacist-cosmetologist in the choosing and implementation
of a cosmetology procedure for hair removal

N. O. Tkachenko, T. V. Mahanova, H. |. Makurina, N. V. Hrinivetska

In modern cosmetology, the issue of the availability of highly qualified specialists in accordance with the needs of the industry and the
implementation of effective cosmetology procedures is acute, which actualizes research on the formation of a patient-centered model of
providing medical and pharmaceutical assistance of aesthetic cosmetology.
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Original research

The aim of the work is to substantiate the role and place of the pharmacist-cosmetologist in the selection and provision of a cosmetology
procedure for hair removal (CPHR) based on a conjoint analysis of consumer preferences for the specified service.

Materials and methods. The main research material for this study included publications by both domestic and foreign scientists con-
cerning aesthetic cosmetology services, consumer behavior regarding cosmetology procedures, professional competencies expected of
a pharmacist-cosmetologist, as well as the results of a sociological survey conducted by the CPHR.

The research methods employed in this study encompassed information search, synthesis, generalization, formalization, modeling, ques-
tionnaires, and regular conjoint analysis.

Results. The most attractive methods of epilation were determined — electro epilation, elos epilation and laser epilation. It was established
that the majority of consumers do not need a preliminary cosmetologist consultation, but want a consultation after.

An algorithm for accompanying CPHR by a pharmacist-cosmetologist was developed. The relevant aspects of pharmaceutical care of
CPHR were defined.

Conclusions. The conducted conjoint analysis indicates that women are primarily focused on the effectiveness of CPHR (electro epila-
tion, elos epilation, and laser epilation are considered the most effective) and its cost, and then — on the supporting component of the
service. The specialist can offer the client (patient) the choice of a method and directly carry out the procedure, having knowledge and
experience in diagnosing the condition of the skin and its appendages and understanding the specifics of CPHR against the background
of the pharmacoeconomic analysis. The modern Ukrainian model of pharmacist-cosmetologist training allows marketing requirements
and accompanying the customer at CPHR. Prospects for further research — formation of an information array and development of phar-

maceutical care (assistance) protocols for a pharmacist-cosmetologist in various cosmetic procedures.

Key words: cosmetic techniques, hair removal, pharmaceutical care, pharmacist-cosmetologist, professional competence.
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Y CBITOBIH MPAKTHI CHOCTEPITAIOTh IHTEHCHBHE 3POCTAHHS
MOMUTY Ha TMOCIYTH y chepi KOCMETOJOril i eCTeTHIHOT
Menuiuuu. B YkpaiHi, sk 1 B IHIIUX KpaiHax €Bporu, He-
xipypriuni kocmernyni nociayru (KIT) € mocuts 3arpelysa-
HUMHU Cepell JOPOCIOTO HACEICHHS, BKJIIOYA0YH YOJIOBIKIB
[1,2]. 31 301bIIEHHSIM KiTBKOCTI KJII€HTIB, SIKI HAMAratoThCs
BHPIIIUTH CBOT MPOOJIEMH 13 30BHIIIHICTIO HE 32 IOTIOMOTOIO
PagUKaIbHUX XIPyPridHAX MAHIMYISAIIN, a 3aBISKHA MEHII
arpecHBHHUM TPOIETypaM, [0 He TOTpeOyIoTh 6araTo gacy
Ha peabinmiTamito, 1 GpapMareBTiB-KOCMETONOTIB BiIKPH-
BalOTLCS HOBI MOXKIIMBOCTI [3,4,5].

Opna 3 takux KII — BumaneHHsS HaaAMIPHOTO BOJOCCS.
Opnak QaxiBsaM (JTikapi-IepMaTOBEHEPOIOTH, (hapma-
LIEBTH-KOCMETOJIOTH), SIKi MPAIIOIOTh Y KOCMETOJOTI9HIN
cdepi 3 marieHTaMun, KOTPi MafOTh TaKy MPoOIIeMy, TOTPiOHO
BpaxOBYBaTH il crienuQixy.

IMuTarss HamMipHOTO pocTy Bomoces y oauau (hyper-
trichosis, hyrsutism) Mae cka U KOMIDIEKCHAH XapakTep.
Tak, po3pi3HAIOTH TIMEPTPUX03 — HAIMIPHUHA JTOKATHHHUN
a00 MOMMpPEHHH PiCT BOIOCCS HA OyIb-SIKUX TUITHKAX TiNa,
30KpeMa Tam, Jie PiCT BOJIOCCS HE 3aJIEXKUTD Bifl aHIPOTEHIB;
Ta TiPpCyTHU3M — HaJMIPHHUHA PiCT BOIOCCS Y JKiHOK 32 YOJIO-
BiYMM TUTIOM. ICHYIOTE pi3Hi prauHH 1 (HOPMU MIPOSIBY TTi€T
TIATOJIOT 11, IO BIUTMBAE Ha BUOIp METOMY Tepartii.

JlikyBaHHS TiEPTPUX03Y 3MIHCHIOIOTH 3TiIHO 3 AiarHOC-
TUYHAMH BICHOBKAaMH, ali¢ HaifyacTillle MarieHTiB Typoye
MOXXJIUBICTh YCYHEHHSI KOCMETHYHOTO, BUIMMOTO Je(EKTY.
Oco0mMBO 11€ CTOCYETHCSI BpOIKEHOT (POpPMH 3aXBOPIOBAHHS,
SIKy JIIKYIOTb TUTBKH cuMIToMaTndHo. CydacHa JepMaToKo-
CMETOJIOT I MA€ YMMAJIO 3aCO0IB 1 METOIIB, 1110 JOIOMArarTh
BUPIIIUTH MPOOIEMY TilepTPHXO03Y, KON BiH HE € 03HAKOIO
CKJIJHOT TaTouorii [6].

3ayBa)XUMO, 1110 HUHI HaBiTh (Pi310JI0TiUHI cTanu Ta ¢isio-
JIOTTYHE OBOJIOCIHHS 3yMOBITIOIOTH HEOOXIHICTh 3BEpPHEHHS
JI0 crieniaicTa Juis BUjalleHHs Bojoccs. Hacamnepen ne
ITOB’5I3aHO 31 3MIHOKO TIOTJISIIB Ha KPACy, TPEH/IIB Y KOCMETO-

JIOT11, CTAH/IAPTIB MIOA0 €CTETHYHO 3HAYYIIUX JUISTHOK Tija.
[ToTpiOHO BpaxoBYyBaTH TAKOK, 1110 OBOJIOCIHHS BILIMBAE Ha
TICUXOCOITIANIbHY a/IalTaIli0 JEOMHU, OCKIJTBKU MOXKE Oy TH
(hakTOPOM PO3BUTKY JACTIPECUBHUX CTAHIB, IHIIUX TICHXOHE-
BPOJIOTIYHHX 3aXBOPIOBaHb [7].

[leprrogeproBiM MUTAHHSM, 10 HEOOX1THO 3’ ICYBaTH Iif
Yac 3BEPHEHHS KITI€HTA MIOJ0 BUIAICHHS BOJIOCCS, € BHSB-
JIeHHS! IMOBIPHOI MATOJNOT1, sIKa MOXe CYIPOBOKYBATHCS
301TBIIEHHSM KiJTBKOCTI BOIOCCA. SIKIO HA UTUIIKOBHH picT
BOJIOCCS HE ITOB’ SI3aHMH 13 TEHETHYHUMH, TTHEKOJIOTTYHUMH,
SHIOKPUHHUMH 3aXBOPIOBAHHAMH, TO (haXiBeIrh MOXKE 3a1po-
MOHYBaTu KOpPEKTHE Horo BuaaineHHsa. HactynHe BaxiuBe
MUTaHHS — BUOIp METOY BHIAJICHHS BOJIOCCS.

CyuacHUi1 apceHaI METO/IIiB BUJAIICHHS 3a{BOTO BOJIOCCS
JIOBOJII pi3HOMAHITHUI: IITyTaApIHT, BAKCHHT, arapaTHi MeTo-
JIKH (EIEKTPOCTIUIALIS, (POTOCTIUIALIS, eT0C-CIiIAIis, Ja-
3€pHa eTIALIS). YCi BOHH MarOTh IIepeBaru Ta HeJOMIKH, [0
TTOBHUHHI BPaXOBYBAaTH HE TLTBKH JTiKapi-1epMaTOBEHEPOIOTH i
(hapmarieBTH-KOCMETOIOTH, aje i mamienT [8,9,10,11], amke
camMe BOHH BiJUyBarOTh TO3UTHBHI Ta HETaTHBHI HACITIIKK 00-
panoro metoxy. Hamami 1ie BroinBae Ha popMyBaHHS OMTUTY
Ha KO’KHHH 31 CIToco0iB BUIAJIEHHS BOJIOCCH.

Kpim Toro, KII maroTe pi3Hi CIIOKUBUI XapaKTEPUCTHU-
KH, IO TaKOX MMO3HAYAIOTHhCSA Ha YMOJOOAHHSX TAIliEHTIB
(xITi€HTIB) T 9ac BHOOPY METOMy OOpOTHOM 3 HeOaKaHUM
BoJoccsiM. He ocTaHHIM YMHHHAKOM TIiJT 9ac BHOOPY METOIY
€ BHU3HAUCHHS CIiBBiTHOIICHHS IiHK Ta sikocti KIT. ®ap-
MAIIeBT-KOCMETOJIOT Ma€ MOMKIIUBICT BUPIIIUTH MUTAHHS,
3Ba)KAIOYH Ha yCi TPH aCTICKTH, OCKLUIHFKH B IIPOLICCI HABYAHHS
BHBYAE ICPMATOJIOTIIO Ta il 3B’130K 31 CTAHOM Pi3HUX OPTaHiB
1 CHCTEM ITIOIUHM, arapaTHy KOCMETOIOTIo, (hapMaKoeKo-
HOMIKY.

Hageneni (hakté miATBEpKYIOTh aKTyalbHICTD TOCITi-
JUKEHHS 1070 (pOpMyBaHHS MAIli€HT-OPIEHTOBAHOI MOJIEII
HazanHs (papmarneBTnaHOI fonomoru (PJI) kmieHTam ecte-
THYHOI KOCMETOJIOT 1.

278 Current issues in pharmacy and medicine: science and practice. Volume 16. No. 3, September — December 2023

ISSN 2306-8094



OpueiHaribHi 0oCidxeHHs!

Tabnuus 1. 3aranbHuii perTuHr piHie atpubyTis KINBB

PeittuHr | ATpudyT 1 B- ATpubyT 2 B- ATpubyT 3 B- Atpubyt4 | B-

«MeToa» koedpiuieHT | «MonepeaHs koediuieHT | «MicnanpoueaypHui koediuieHT | «Llina» KoediLieHT
KOHCYynbTaLjisi» CynpoBig kocmeTonora»

1 Enektpoeninsuis 5,180 Hi 1,29 Tak 0,12 70 rpH/x8 8,58

2 Enoc-eninsuis 0,504 Tak -1,29 Hi 0,12 90 rpH/xB 8,31

3 NasepHa eninduis 0,335 - - - - 50 rpH/x8 7,88

4 doroeninauis -2,970 - - - - 30 rpH/xB 6,22

5 LWyrapuHr / -3,050 - - - - 10 rpH/xB 3,59
BOCKOBA Jeninawis

Meta po6otu

OOrpyHTyBaTH poiib 1 Micle (apMaieBTa-KocMeTolora y
BHOOPI Ta HaJTAHHI KOCMETOJIOTIUHOT ITPOLICYPH 3 BUIAICHHS
BOJIOCCSI HA TMiJICTaBi KOH/PKOWHT-aHAII3Y CIIOXKHBAIBKUX
yIo00aHb HA3BAHOI MOCITYTH.

Marepianu i MeToaun gocnimKeHHA

[lix yac qoCIiHKEHHS BUPIIITYBAJIU TaKi 3aBIAHHS: 3IHCHATH
KOHJDKOMHT-aHai3 yrmogo0aHp MaIi€eHTiB KOCMETOIOTIYHOT
nporexypu 3 BunaneHus Booccs (KIIBB); mpoanamizyBaru
KIIBB 3 Ha#fBUIIIM MOMKUTOM Ha 3ay4eHicThb 3axomiB D/I;
0OTpyHTYBATH pOIIb (hapMalieBTa-KOCMETOJIOra y CyIpOBO/I
TaKuX KITi€HTIB.

SIx ocHOBHWMIT Marepiayr HOCIHIIKSHHS BUKOPHUCTAIH ITy-
Ounikarlii BITYM3HIHMX 13apyOiKHUX HAyKOBIIIB I1[0/10 TIOCITYT
€CTEeTHYHOI KocMeToJorii, (JOpMyBaHHS CHOXHMBALBKUX
xapakrepuctk KII, haxoBux komnereHTHOCTEH (hapmarie-
BTa-KOCMETOIIOTa Ta PE3YIBTATH COIIOIOTIYHOTO OTIMTYBAHHS
kiientiB KIIBB.

VY XoAi JOCHIPKEHHSI BUKOPUCTAHO METOH 1H(opMa-
LIIfHOTO MOINIYKY, CHHTE3Y, y3arajJbHeHHs, (opmaizarii,
MOJICITIOBaHHS, aHKETyBaHHS, 3BUYAITHII KOHHKOWHT-aHATi3
(regular conjoint analysis, RCA) [12,13].

Sk reHepaibHY CYKYIHICTh OOpay IOMYJISILIi0 )KIHOK 13
pi3HMX obnacteil Ykpainu BikoM Bix 18 mo 60 pokis. Tum
BiOOPY PECIIOHICHTIB — paHIOMHHH. Po3mip BHOIpKH po3-
paxyBaiu 3a Gpopmyroro (1):

zZxpxq

T M

Je 7> — KpUTHYHE 3HaueHHs Kputepiro CThIOACHTa MPU
BiJIIIOBITHOMY piBHI 3HAYCHHS;

A — rpaHIYHO J0MYCTHMA TTIOXHOKa;

P — 9acTKa BUIIa/IKiB 3 03HAKOIO, I1J0 BUBYAETHCSI;

q — YacTKa BHIIAJIKIB, Y SIKHX O3HAKH HEMAE.

Ipu p—50 % ta z* — 1,96 mst 95 % nosipuoro inTepBary
po3Mip BHOIpKH cTaHoBUTHME 96 pecnonaenTis. Ilix yac
JTOCTIDKEHHS ofieprkaiii 166 BaliTHUX aHKET.

OCHOBHI pO3paxyHKH 3/1iICHUIIA, BAKOPUCTABILH IIPOTpaM-
He 3ab6e3neuenas SPSS 23 (SPSS Inc., Chicago, IL, USA),
Statistica® v.13 (minensis Ne JPZ8041382130ARCN10-J)
ta Excel 2010. [ns ¢popmyBaHHs 0a3u aHKETHHX JaHHX
3acToCyBaJI MOBY nporpamyBanHst Python.

OnuTyBaJIBHUK CKJIaJaBCs 3 OCHOBHOI (03HaHOMITIOBAIIb-
HUW Marepiajl 1yisl PECIIOHACHTIB 3 METOIO Ta 3aBIaHHIMHU
OIIUTYBAHHS, 3aMTAaHHAMH IOAO BiKy) Ta CHeLianbHOI
(3amuTaHHS MI0JI0 BCTAHOBJICHHS PiBHS 0013HAHOCTI XKi-
Hok-criokuBadiB KITBB, Habip kaprok 3 npodinsivu KITBB
st ipoBeneHHss RCA) yacTu.

SIK OCHOBHI XapaKTepPHCTHKH (aTpruOyTH), 10 OYyITH ToaH1
B ONIMTYBAJILHUX KapTKaX Ta CTAHOBUJIM aHAJTI30BaH1 podii
KIIBB, 06paH0 3MiHHI KOMIIOHEHTH ITOCITYT, SIKi MOYKYTb Bapi-
FOBaTH B YMOBaX KOCMETOJIOTTYHOT KITIHIKH, CAJIOHY, KaOlHeTY:

1 arpubyT: MeToz BHIaIeHHS Bojoccs (5 piBHIB — 5 Me-
TOJIB);

2 aTpuOyT: IoTIepeTH KOHCYITBTAIis axiBId TeneGoHoM /
OHJIAHH / 0coOMCTO (2 PiBHI — HASBHICTD 1 BIICYTHICTB);

3 arpulyT: MCIATPOLIeTyPHHI CYTIPOBIT KocMeTosora (2
PiBHI — HasIBHICTb 1 BiJICYTHICTB);

4 arpu6yT: miHa (5 piBHiB — 10 rpa/xB, 30 TpH/XB, 50 TpH/XB,
70 rpu/xB, 90 rpH/XB).

3aranmpHa KiTBKICTB MPOQLUIIB KAPTOK Y TIMOTETUIHOMY
creHapii cTaHoBmiIa: 5 X 2 x 2 x 5 =96, Jlnsa ontumizartii
KUTBKOCTI KapTOK 1 TPHIIBHUIINICHHS SKCIIEPUMEHTY COp-
MYBaJI Or0 OPTOrOHAJIBHUM IU1aH, 10 MICTHB 29 KapTOK
— npodginis KIIBB.

Kapru Design BukopucTainu st BU3HaueHHs B-koediieH-
TiB ynomo0aHb CIIOXKuBadiB, kKapTku Holdout — st mepeBipku
MIPaBHJIBHOCTI OL[IHIOBAHHSI KOPHCHOCTI.

Pesynbratu

VY pesynbrari aHali3y BiATYKiB j)KIHOK OTPUMaJIM 4acTKOBI
KOC(]IIIEHTH KOPHCHOCTI KOKHOTO aTpuOyTa IJs Pi3HUX
BIKOBUX Kareropii ta /uis BUOIPKM 3arajiom, 3a sSIKHMH
Hajxam o0paxyBaju IMOKPUTTS KOPUCHOCTI aTpUOyTiB
KIIBB.

Y mabnuyi | HaBeneHO PEUTHHT PiBHIB aTpHOYTIB y
repepaxyHKy Ha 3arajbHy BHOIPKY: HalIpUBaOIUBILIMMU
METO/IaMH CTUIAIIT KIHKH BH3HAYIIN CIEKTPOCTIIIAILIIO,
€JIOC-CMIJISILIIFO Ta JIA3EPHY CMUIALI0 (BCI BOHH MarOTh 10~
3uTHBHI B-KoedilienTn).

BCTaHOBIEHO TAaKOX, 110 OIIBIICTE CIIOKHUBAYiB HE I10-
TpeOyIOTh TONepeTHbOI KOHCYIBTAIll KOCMETOJIO0Ta, TPoTe
xoTinm 6 Maru y ckiiani KIIBB micnsmnporenypHuii cympo-
BiJ (paxiBisg. BusBmim, 110, BiIIOBIIHO A0 KOSQIIi€HTIB,
PECIIOHICHTH IOTOBI IutaTuTH 3a HasBaHi KIIBB 70 rpa/xB
i HaBiTh 90 IpH/XB.
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Tabnuusa 2. Y3aranbHeHa Meguko-hapmaLeBThyHa iHpopmaLlis Npo enekTpoeninaito, enoc-eninsuito Ta nasepHy eninsuito [8,9,10,11,14,15,16,17,18,19,

20,21,22]
CyTHicTb Tpu TMNK enekTponiay: EnekTpoonTiyHa eninsuis — opHouacHuii | NasepHa eninsuis nepeatavae
metogy 1) ranbBaHi4HWiA enekTponi3 (MOCTiAHWIA CTPYM); BMAMB Ha BOMOCCS CBITNIOBOK EHEPTiEl0, | CEeNeKTUBHMIA (DOTOTEPMONI3, KA
Ta 0cobnmBOCTi 2) TepMoni3 (3MiHHWIA CTPYM); sk ue BinOyeaeTbcs npu chotoeninaAwii, 3 | BUNPOMIHIOE CBITNO 3 NEBHOK AOBXMHO0
BUKOHaHHS! 3) koMGiHOBaHWI / 3MiLLaHMIA MeTof, O[IHOYACHUM  HarpiBaHHsIM  BOMOCSIHOTO | XBWMi (HM), TPMBARICTIO iMAyrbCy Ta
MepenbavatoTb BBEAEHHS ronku-enekTpoga Ans nopadi | donikyna €ENEKTPUYHUM CTPYMOM. | IHTEHCUBHICTIO, CIPUYMHSIONM TEPMIYHE
€NeKTPUYHOro CTPYMy A0 BOMOCSHOTO porikyna y Aepmi | BUKopUCTOBYE — «BWUXPOBE  HarpiBaHHs», | YLIKOMKEHHS! 663 MOLIKOMKEHHS LKIpH.
Yepes CanbHO-BOMOCSHWIA KaHar, sikid pyiHye BOMOCSHY | Wo6 Hauinutv Ta BigKM4MTU BonocsHWi | CBiTno nornuHae abo GesnocepeaHso
UmMBynuHy Ta 3anobirae BiApOCTaHHI0 BONOCSHUX donikynis. | donikyn.  [lasepHa  eHeprisi  croyaTtky | MenaHiH y BONocsHil LnbynuHi Ta
MosnmBe HaHeCEeHHs kpeMy 3 aHECTETUKOM Mif OKMIOIHY | HarpiBae  BOMOCSHWIA  CTPUXEHb, MOTIM | CTPWXHI, a0 exk3oreHHuI XpoModop, kit
nnieky 3a 1,5 roguHn 4o npouenypy Ans 3He6OoBaHHS. YTBOPIOETLCS BUXOP, KOMM PaflioyacToTHa | HAaHOCATb MICLEBO, a MOTIM 10ro NornuHae
[MonepenHs 06pobka LLKipK aHTUCENTUKOM. eHepria OTOYye Ta HarpiBae BOMOCAHMIA | DOMiKyn.
KocmeTonor cuctemMaTyHo BBOAWTb CTepwnibHy ronky- | coonikyn. Lle npussoguTb [0 pyiHyBaHHS | [lasepm Ginblu ecpekTvBHi, konu
€MeKTPOA A0 KOXHOTO BOMOCAHOro dhonikyna Ta NoAae CTPYM | camoro BOMOCAHOr0 honikyna, a He Tinbki | NirMeHTOBaHWIA CTPUKEHb BONOCCS
Ons ioro pynHyBaHHs. [licns UbOro BWMy4Yae «MEPTBY» | BOMOCSHOIO CTPYKHSI. HEYLLKOKEHNIA.
BOIOCKHY MIHLIETOM. 3a fBa AHi 4o npoueaypy BiamosuTUCS Bif | MoxnvBe roniHHs HeobxiaHoT 30HM 3a 1-2
OBpobka HeBenukoi AinsHKA MOXe TpuBaTW NWLe Kifbka | CIMPTOBMICHUX 3acobiB Anst Aornsigy 3a | AHi Ao mpoueaypy.
XBUMUH. LUKIpOHO. MonepeaHs 06pobka LuKipy aHTUCENTUKOM.
OBpobika binbLUol AinsHKK, HAaNPUKNaZ CiMHK, Moxe TpuBaTy | MonepeaHs 06pobka LKipy aHTUCENTUKOM. | 3anexHOo Big TNy nasepa Ans 3axucTy
6inbLue HiX roguHy. Mepen npoLeaypoio Ha LUKipy HaHOCATb | LKW Ta 3MIEHLLEHHS PU3NKY MOBI4HMX
creLianbHui 0XonomKyBanbHIUA renb, KA | eheKTiB MOXHa BUKOPHUCTOBYBATM
3anobirae 600 Ta NOKPALLYe MPOHUKHEHHS! | OXONMOMKYBAMbHNIA MPUCTPIt HA KiHUNKY
CBITNa Ha eninboBaHi AinAHKM Tina. iHCTpYMeHTa abo XONoAHWNA renb.
O6pobka HeBenvKoi AiNsHKK Moxe TpusaTi | OBpobka HeBENMKOT AINSHKN MoXe
nuwe kinbka XxBunuH. OBpobka 6inbLUO | TpMBaTK NKLLE Kirnbka XBuUnuH. O6pobka
LiNsHKW, HaNpUKNag CnvHWM, MOXe TpUBaTK | BinbLUO AiNsHKM, HANPUKNaL, CNIMHK, MOXe
6inbLUE HiX roauHy. TpuBaTY BinbLue HiX roauHY.
MpotunokasaHHs | KateropuyHi npoTunokasaHHs: KaTeropuyHi npoTunokasaHHs: KaTteropuuHi npotunokasaHHs:
* BariTHICTb; * BariTHICTb; * BariTHICTb;
* IPyOHe BUrOAOBYBAHHS; * IPyaHE BUIOAOBYBAHHS); * IPyOHEe BUrOAOBYBAHHS;
* KenoiaHi py6ui; * ricopia3 (y cTaaii nporpecyBaHHs); * ncopiaa (y cTaii nporpecyBaHHs);
* kapgiocTumynsiTop; * posaliea [akTuBHa] (y 30Hi NiKyBaHHs); * posaliea [akTuBHa] (y 30Hi NiKyBaHHs!);
* py6LieBa TKaHWHa (Y 30Hi NiKyBaHHS); * COHSIYHi Oniku Ta 3acMara (y 30Hi * COHsIYHi onikv Ta 3acMara (y 30Hi
* posaliea [akTuBHa] (y 30Hi NiKyBaHHs1); NiKyBaHHS); nikyBaHHS);
* COHSIYHI OMiku (y 30Hi NiKyBaHHS); * remodinis; * remocpinisi;
* remocpinisi; * BITINIrO; * BITINiro;
* MpUAMaHHA NikiB ANs PO3pPiMKEHHS KPOBI; * XiMiYHi niniHrM Ta nasepHe WnidyBaHHs | ¢ XiMiYHi NiNiHrY Ta nasepHe LwnicdyBaHHS
* KOXreapHi iMnnaHTy. (ocTaHHe nikyBaHHS B Liil 30Hi); (ocTaHHe nikyBaHHS B Liji 30Hi);
* TaTylOBaHHS B 30Hi NikyBaHHS. * TaTyloBaHHS B 30Hi NikyBaHHS.
06MmexyBanbHi NpoTUNOKa3aHHs,
Lo noTpedytoTb A03BONY NiKaps: O6MmexyBanbHi NPOTUNOKa3aHHs, 0O6MmexyBanbHi NPOTMNOKa3aHHs,
* acTma / pecnipaTopHi posnaau; Lo noTpedytoTh A03BONY Nikaps Lo noTpedytoTh Ao3BONY Nikaps
* CINyXOBi NPUCTPOI, KPiM KOXNEapHWX iMNNaHTiB; * eninencis; * eninencis;
* npobnemu 3 kpoBoobirom, Hanpuknag dnebit / Tpombo3 | ¢ actma; * actMa;
(y 30Hi nikyBaHHs); * CepLeBO-CYANHHI 3aXBOPIOBaHHS; * CEepLieBO-CYANHHI 3aXBOPIOBAHHS;
* Mikpozepmabpasis NpoTsrom 4—6 TUXHIB (y 30Hi NikyBaHHSY); | ¢ icTOpIS paky; * icTopist paky;
* LiyKpOBWI1 AiaberT; * HasBHICTb HEBYCIB; * HasBHICTb HEBYCIB;
* eninencis; * repneTnyHa iHdexuis; * repreTiyHa iHdekuis;
« renatut / CHIO / BITT; * NpuiiMaHHst Nikapcbkux 3acobis * MpUiAMaHHs nikapcbkux 3acobis
* CepLeBO-CYaMHHI 3aXBOPIOBAHHS; chotoceHcubiniayBanbHoi Aif; ¢otoceHcubiniayBanbHoi Aji;
* nasep / IPL (ocTaHHe nikyBaHHA B Liili 30Hi); * LUKIpHi 3aXBOPIOBAHHS; * LUKIpHi 3aXBOPIOBAHHS;
* foKanbHi CuHLi / Habpsiku; * MOPYLUEHHS NirMeHTY abo eTHIYHWIA Konip | ¢ NOPYLUEHHS MirMEHTY abo eTHIYHWIA Konip
* BTpaTa TaKTUIBHOTO Bif4yTTS (B 30Hi NiKyBaHHS); LUKipU. LUKipU.
* icTopist paky;
* CUCTEMHi aBTOIMYHHi 3aXBOPIOBAHHS;
* MeTanesi NNacTuHm / WTndTH ANs ranbBaHivHNX i
3MiLLaH1X METOLIB — HA 3BOPOTHOMY LUNSXY MOCTIRHOIO
cTpymy abo nobnuay HbOro;
* LWKIpHi 3aXBOPIOBAHHS;
* MpUiMaHHs CTepoifis;
* TOPYLLUEHHS NirMEHTY ab0 eTHIYHWUI KOMIp LLKipK.
BiguyTTs [luckomdopT y 30Hi BBEAEHHS roNKu-enekTpoaa, ki lMomipHe HarpiBaHHsi, pyx MaHinynstopa no | iuckomdopT, Hanpuknag, ykon Tennoto
navieHTa 3HWKae oapa3y Nicns NPUNHEHHS NoAadi CTpymy y NOBEPXHi LLKIpU. LUNKIBKOIO, | BIAYYTTS X0roay Bif
CTpWXeHb. Ha pi3H1X 30Hax iHTEHCHBHICTb Gonto pisHa. OXONOAKYBarbHOTO MPUCTPOLO YK Fento.
CynyTHi Binb, MicLeBi NopyLLEHHs YyTAMBOCTI, yTBOPEHHS nyxupiB i | Binb, kopoTkovacHa eputema Ta nepudo- | binb, kopoTkoyacHa eputema Ta nepudo-
yCKnafHeHHs Kipok, oniki, ciHexii, rino- i rinepnirmeHTaLis, py6bLi, MicLiesa | nikynspHuit Habpsik, onik, napagokcanbHUA | NiKyNAPHIIA HaBpsK, onik, napafoKcanbHWIA
iHdbeKLis. rinepTpuxo3, NeKoTPUXio3, repneTnyHa rinepTpuxo3, NekoTpuxios, repneTuyHa
iHCheKLisi, NirMEHTHI 3MiHW, rineprigpoa, iHdpeKLiis, NirMEHTHI 3MiHK, rinepriapos,
6pomriapos, xBopoba Pokca—Popaarica, 6pomrigpos, xsopoba Pokca-Poppalica,
MOLLUKOMKEHHSI 04eil. MNOLUKOMKEHHS O4eit.
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Hi ]

HasBHicTb cMNTOMIB, MOB’'SI3aHuX i3 XBOPOBOHO,

SIK-OT aMeHopes!, 3MEHLLEHHS PO3MIpY MOMOYHIX 303,
BTPaTa XIHOYHNX KOHTYPIB Tina, orpybiHHs ronocy, BTpata Macu
Tina, BTOMIOBAHICTb, HE3AYXaHHSA, CMyri fenirmeHTauii
Ha LLIKipi, CMHAPOM NOMIKICTO3Y SEYHNKIB, Ni3HS LLKIPHA
nopdwupisi, napaHeonnasii (MyxnuHa HagHPHWKIB, MyXnnHa
SIEYHIKIB, MyXIMHI KOMOPEKTAarbHi, pifLLe MOMOYHNX 3an03 i
nereHb), Ni3Hi NPOSIBM BPOMKEHOI rineprnasii HagHUPHKIB,
ileonaTuYHWiA ripcyTmam, rinomenaxos ITo ToLwo)

A 4

riHeKorora, aHaporiora,
€HpokpuHorora

N

Tak | HactynHe

Hil

[MpuiimaHHs nikapcbkux 3acobiB / Aist XiMiYHUX PEYOBUH /
hisnyHmiA BNNKB: PEHITOTH, MiHOKCUAWN, Aiasokeua,

0BCTEXEHHS!, NikyBaHHS!

rekcaxnopbeH3eH, NPOrecTHM (HOPETUCTEPOH, Aie3orecTpern, Tax >
HOprecTuMar, reCToAeH), FMoKOKOPTUKOCTEPOIAN, LIMKIOCNopy-
HY Ta iMyHOCynpecopu, Makponiau, AapcoHBanisaLis
HL
BuGip KMBB
IHhopmyBaHHs naLlienTa npo cyTHicTb o6paHoi KMBB, Big4yTTs
nig yac KNBB
[ornsa 3a wkipoto 3piiicHeHHs obpaHoi KMBB
B JOMaLLHiX yMOBaXx l P MoripLueHHs
6e3 ycknaaHeHb D CTaHy nawjienTa
A0 HaCTyHoi npoLieaypu MicnsnpoLeaypHa KOHCyMbTaLis Mpo AOMaLUHiA AOrAA L
3a LUKIpOK, MOXIMBI peaKLji opraHiamy
Ha npoLeaypy Ta HeobXiAHICTb 3BOPOTHOTO 3B'A3KY
BuHUKHEHHS
ycknapHeHb nicnst KNBB » MicnanpoueaypHa KOHCynbTaLis

hapMmaLleBTa-kKOCMETONOra W00 YCKIaaHEHb

Ta iX YCyHeHHs

Puc. 1. Etanu i1 anroputm cynpoBogy knieHTis (nauiexTis) KIMBB dapmaLeBToM-kocMeTonoroM (BnacHa poapobka).

ToniOHi TeHAEHIIIT crIoCTepiray i i yac aHaisy -koe-
(ilieHTIB 32 BIKOBUMH I'PYIIaMH (3 OKPEMHMH BUHATKAMH).
Tak, y *IHOK-PECITOHICHTOK BikOM MeHIe Hixk 20 poOKiB i
41-45 pokiB Ha 2 MiCIIi y pEHTHHTY piBHIB aTpHUOyTy «METOI
OINMHMUIIACK JIa3epHa eSS, Ha 3 MicIi — eJloc-eniisiis.
JKinku BikoBoi rpymn 26—30 pokiB i moHa1 46 pOKiB OaXKat0Th
OTPUMYBATH MOTIEPEHIO KOHCYIIBTAIIiF0 KOCMETOJIOTa MEPe/t
nporenyporo, TotoBi miatutu 90 rpa/xB 3a KIIBB. Taka miina
BUSIBUJIACH TIPUHHSATHOIO 1 JU1s1 )KIHOK BikoM 31-35 pokiB.

[omniGHi pe3ympraTi MOJKHA MIOSICHUTH €(PEKTUBHICTIO Me-
Tofy enekTpoeniiii, amke 11 KIIBB nonomarae Bupanutu
BOJIOCCS HA3aB)K/IH, a HEraTHBHI Pe3yNbTaTH MO0 Hepe-
MIPOLIETYPHOTO CYNPOBOLY MOXKYTh CBITMUTH MPO HU3BKHUH
PiBEHB BiATIOBITAIIEHOCTI CIIOKMBAYa 32 BIIACHE 37I0POB’ S Ta
HU3BKHUI PIBEHb 0013HAHOCTI MO0 HEOAKAHUX HACIIJIKIB
HPOLeRYp Y pa3i HEAOTPUMaHHS BUMOT MIEPEAIPOLIETYPHOL
miaroToBku [ 14].

Ha apyromy erarmi 1ociikeHHS IpOaHaIi3yBaJIH CTIeia-
J1i30BaHy (MeMKO-(hapMalleBTUYHY ) iH(OPMAIIIIO PO KOXKHY
3atpebyBany KIIBB (emexrpoemnimsiiito, enoc-eniIamiio ta
Jla3epHy enusniio), chopMyBail €UMHUN iHPOpMAIiHHUN

MacHB IIOJI0 CYTHOCTI METO/Y, OCOOMMBOCTEH BUKOHAHHS,
MIPOTUTIOKAa3aHb, CYIyTHIX YCKJIQIHEHb Ta BIUYTTIB Y Ialli-
ertiB mig 9ac KIIBB (ma6n. 2).

O6roBopeHHs

Cnmpatoynch Ha pe3yJIbTaTH KOHTEHT-aHalli3y cleliatizoBa-
Hol iH¢popmanii mono KIIBB, kxoncraryemo: 1i npouemypu
MICTATh METUYHY Ta (papMarieBTHYHY CKIA0Bi, a OTXKE iX
000B’sI3KOBO Ma€ HaJaBaTH (paxiBeIlb 3 BIIIIOBIIHOIO Me-
JIMKO-(hapMalieBTUYHOI0 OCBITOI0. 3Ba)KAIOUM HA HECTady
kBaiikoBaHUX (DaXiBIB I CCTCTHYHOI KOCMETOJIOTIi B
VYkpaiHi i 3aKOpAOHOM, YKPATHCBKI OCBITHI MEJJUYHI 3aKJ1a/11
TIOHA]] JIBa JCCSTUIITTS HAMAraloThCsl BUPIIIUTH 110 TIPO-
6nemy [23,24]. CroroaHi mpoBaiiepaMy OCBITHIX ITOCIYT
y cdepi MEIUYHOI Ta SCTETHYHOT KOCMETOJIOTI € 3armopi3b-
KMH JIep)KaBHUI MeIuKo-(hapMalleBTHUHUH YHIBEpCUTET
(BAM®Y), HauioHanbHUi MeIUYHUN YHIBEpCHTET IMEHI
0. O. boromonbist (HMYVY) ta Harionanbsuuii hapmatieBTiy-
Huit yHiBepcuteT (HPaV).

3[IM®Y pazoM i3 BTOPHHHOIO CIICIiaii3aliero 3 Xipyp-
TiyHOi JiepMaTosIorii IS JTiKapiB-IepMaToBEHEPOJIOTIB, J1e
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MOMNOIEHO BUBYAIOTh MUTAHHS €CTETHYHOI MEIULIUHY,
3IICHIOE TiITOTOBKY MaricTpiB (apmartii 3a mpodeciitHoro
kBamiikariero «hapmaneBT-KocMeTonor [25].

BimnosinHo 10 0cBiTHRO-TIpodeciiinoi mporpamu (OIIT),
pesyJbraraMy HaB4aHHs (hapMalieBTa-kocMeTonora (pasom i3
3arajIbHIMHU JTs MaricTpis (hapMallii) € onaHyBaHHS METOAUK
imeHTH(IKAIi CTaHIB MIKipHU Ta 11 MPUAATKIB, TUPEPCHIIIIO-
BaHHS TXHIX OCOONMBOCTCH 3aJIC)KHO BiJ 1HIHMBITyaIEHIX
BJIACTHBOCTEH OpraHizmy, akTopiB BiKY, CTaTi KIIi€HTa TOLIO;
BMIiHHS BIPOBAJKyBaT TEXHOJIOTI] J1arHOCTUKU CTaHy
LIKIPY MAI[i€HTa B KOMIUICKCHIN CXeMi oDy 3a MIKIPOIO,
ii IpUAaTKaM¥ Ta KOPEKIIil KOCMETUYHNX HEJIONIKIB B YMOBaxX
3aKJ1a/ly €CTETUYHOT KOCMETOJIOTI; YMIHHS 3aCTOCOBYBaTH
TEXHOJIOT1i KOCMETOJIOTIYHOTO JOTIISAY 32 IIKIpoo Ta 1l
MPUIATKAaMHU, BPaxOBYIOUM OCOOIMBOCTI TXHBOTO (i3iono-
TIYHOTO Ta MaTOJOTIYHOTO CTaHiB; BMIHHS iIeHTH(IKyBaTH
MIPOTHO30BaHI ¥ HEMPOTHO30BaHI yCKJIaTHEHHS BHACIIIOK
BukoHaHHs KI1, 00npaty Ta 3aCTOCOBYBATH paIlioHa bHI Me-
TOJM 3arr00iraHHs M, OTTaHYBaHHS TEXHOJIOT1H HEBIIKITaHOT
JIOTIOMOTH Y pa3i X BUHHKHEHHS; YMIHHS PEKOMCHIyBaTH
CIIO’KUBaYaM JIKapChKi 3aCO0M Ta 1HII TOBapH alTEYHOTO
ACOPTUMEHTY (30KpeMa JIiKapCchKi KOCMETHYHI 3acO0U Ta
JIKApChKI IOMILIKH 0 Xap4OBHX MPOAYKTIB) 3 HaJaHHIM
KOHCYJIBTaTUBHOI JIOTIOMOTH Ta (hapMarieBTHYHOI OITIKH.

Jlnst ocsTHeHHsI TakuX MpodeciiiHuX pe3ysbTariB 3710~
Oysaui BuIIOI ocBiTH 3a wieto OIII1 BuB4YaloTh NpodinbHI
JUCHUTUTIHKA: aHAaTOMIit0 Ta ()i310JIOTIIO JIFOAUHU, OCHOBU
MPAKTUYHOI KOCMETOJIOTII, maTooriuny (izioorito, nep-
MAaroJjIorito, (hapMaKkOrHO31F0 3 OCHOBaMH (PITOKOCMETHKH,
KIiHIYHY (apMariiro Ta GpapMaleBTUYHY OIIKY, arapaTrHy
KOCMETOJIOT1f0, apOMOJIOTiI0, OCHOBH KOCMETHYHOI Xipyp-
Til, METOAN KOPEKIIHHOI TeXHiKH, (hapMaKOCKOHOMIKY Ta
KITiHIYHY KocMmeTonorito. Hamami — Bike Ha etarti 6e3mepeps-
HOTO TTPOQecifHOTO PO3BUTKY — (hapMaIieBTH-KOCMETOIOTH
MOXKYTb YJOCKOHAIUTH CBOI poeciiiHi HaBHYKH, NPOHTH
BTOPWHHY CIICIIiajIi3alilo Ta pO3BHBATH HOBI (haxoBi KOM-
nereHTHOCTI 3 Hajanas O/ mix wac pizaux KII [5,26,27].

Jucuunmuing, siKi BUB4ae MaiOyTHIN (apmalieBT-KocMe-
TOJIOT, Ta OTPUMaHi NPAKTUYHI HABUYKH JAI0Th 3MOTY HE
JIMIIE BU3HAYUTH KOHTUHIEHT Juisi BukoHaHHs KII, ane i
3aIy4UTH KJIIEHTA J0 CaMOCTIHHOTO BHOOpY METOIy Ha
OCHOBI €KOHOMIYHOTO aHauizy. Lle mijBuUIIye TPUXWIBHICTD
JI0 TIPOBEJICHHS MaHINyJIsLI1 B ToBHOMY 00cs31. Kpim Toro,
(hapMareBT-KOCMETOJIOT MOKE 0E3IMOCePEIHLO CaM BHKO-
HYBaTH MIPOLIEAYPY, BPaXOBYIOUYH 0COOINBOCTI (POTOTHITY Ta
PEaKIIiio MKIpH Ha TMOTIepEeIHI CEaHCH.

[pyHTyrOuMCh Ha HaBeAeHHMX (AKTax Ta pe3ylnbTarax
JOCIIDKEHHS, PO3POOIITH allTOPUTM CYIIPOBOIY (hapmMarie-
BTOM-KocMeTostorom mamienTis KIIBB, susnaunam Bifgmno-
BigHi acriekTr ®J] Ha kokHOMY 3 eramiB i€l KI1 (puc. 1).

BucHoBKku

1. KonmxoiHT-aHali3 1 KOeQili€eHTH TOKPUTTS KOPHC-
HOCTEH aTpuOyTiB, IO PO3paxyBad, JAIH IIJICTaBH 3PO-
Outi BUCHOBOK: T1ij1 uac BubOopy KIIBB xinku Hacammepen
OpIEHTYIOThCS HA €(DEKTUBHICTH METOTY BUJIAJICHHS BOJIOCCS
(Halie(heKTHBHIMIMMHU BBaXKAIOTh EJIEKTPOCHIIALII0, €JI0C-

eTIJIALIFO, JTA3epHY CTIALIIIO0) Ta HOTO BapTiCTh, a BXKE MOTIM
— Ha CYIPOBOKYBaJIbHI KOMIIOHEHTH TTIOCITYTH.

2. Cawme ¢axiBelp, IKH Ma€e 3HAHHSA i TOCBI AIarHOCTHU-
KH{ CTaHy IIKipH Ta il IPUIATKIB, PO3YMI€THCS HAa 0COOIMBOC-
TsX BUKOHaHHA Tiel um inmoi KIIBB, Moe 3ampornonyBati
KITieHTY (TIarlieHTy) BHOIp METOIy Ha OCHOBI (papMaKoexo-
HOMIYHOTO aHali3y, 0e3mocepeIHbO MPOBECTH MPOIICAYDPY,
10 Mae OiThIIe TiepeBar i KiTieHTa (TarieHTa).

3. CygacHa ykpaiHChKa MOIETb IIATOTOBKH (hapmarie-
BTa-KOCMETOIIOTa 3a0e3Medye Horo BifIOBIqHICTh PUHKOBUM
BUMOTaM i Ja€ MOXKITHBICTb CYIIPOBOIXKYBaTH 3aMOBHHKA Ha
pukonanusa KIIBB Ha Bcix eramax i1 3qiliCHEHHS.

IMepcnekTHBU MOAAIBIINX TOCTITKeHb TTOJSTAIOTE y (op-
MyBaHHI iHPOPMAIIHHOTO MAaCHBY Ta PO3pOOIIi TIPOTOKOIIB
(hapmarieBTa-KOCMeTONOTa 3 (hapMaIIeBTUIHOI OMIKH (01O~
MOTH) T[] 9aC Pi3HUX KOCMETHYHHX MPOIIEITyP.
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McuxivyHe 340pOB’A: cyvacHi TpeHAM Y chapmauil Ta HOBiI KOHUenLil

H. A. binoycosa®@*ABCP A, B. KabayHaDAEF

HaujioHanbHuit yrHiBepcuTeT 0XOpOHM 300p0oB’s Ykpainu imei 1. J1. LLynuka, m. Kuis

A — KoHLenNuis Ta gu3aiiH gocnimkeHHst; B — 36ip gannx; C — aHani3 Ta iHTepnpeTauis gaHux; D — HanucaHHs cTatTi; E — pegaryBaHHs cTarTi;
F — ocTaTouHe 3aTBepKEHHA CTaTTi

Peanisauis HauioHanbHoi iHiLiaTVBK WOAO Nporpamn il i3 noponaHHs nporanuH y cdepi 0XOpPoHW ncuxivHoro 3aopos’s (MhGAP),
CMPSIMOBAHOI Ha PO3LUMPEHHS MacluTabiB BefeHHs NaLiEHTIB i3 NCUXIYHMMM po3nafamm Y NepBUHHIA MeaUYHIA LOMOMO3i, Ma€e 3MiNCHI0-
BaTUCS He TiNbKu nikapsiMy NepBUHHOI NaHKK, ane i dhapmaLeBTamu, ski 3abeanevyoThb Bignyck nikapcbkux 3acobis (J13) 3a posLumpeHoto
lMporpamoto MeanyHMX rapaHTii Wwono peimbypcadii J13 ans nikyBaHHs B aMbynaTopHuX yMOBax po3nagiB NCuXikvi i NoBegiHk1, HafaTb
hapmaLeBTUYHY JONOMOry NauieHTaM 3i CTPECOBUMM po3niagamm Ta 6e3CoHHAM 3a cTaHaapTamu HanexHoi anteuHoi npakTtuku (GPP).

MeTa po60TH — [OCTIAXEHHS BITYN3HSHUX iHCDOpMaLinHO-HayKoBWX 6a3 faHux i HaykomeTpuiHux 6a3 Scopus, Web of Science, PubMed,
Cochrane library ons BusiBneHHs, yaaransHeHHs 1 cuctematusauii mxepensHoi 6a3v 3 nuTaHb HagaHHs hapMaLeBTUYHOI oniku Y cdepi
peanisauii J13 aons npodinakTukv Ta nikyBaHHA NaLieHTIB i3 BagaMu NCUXIYHOTO 300POB’S Ta NPOrHO3yBaHHS BEKTOPa HACTYMHKUX AOCHi-
[KeHb 3 Ljiel TeMu.

Marepianu Ta meToau. BukopuctaHo 3aranbHOHayKOBi METOAM aHanisy, CUHTE3y, NOPIBHAHHS Ta y3aranbHEHHS JaHUX 3 BiTYM3HSHNX
iHpopmaliiiHo-HaykoBux 6a3. [ins nowuyky HaykoBux ny6nikadii 3a knodosumm cnosamu mental health (ncvxiuHe 3gopos’s) Ta pharmacy
(cbapmauist) B HaykomeTpuyHUx 6asax faHux Scopus, Web of Science BukopucTtaHo nporpamy Bisyanisauii VOSviewer, noLuykoBy cuctemy
PubMed ta Cochrane library.

Pesynbkratu. 3aiicHeHO aHania OCHOBHUX CTpaTerii po3BUTKY hapMaLeBTUYHOT Onikv 3 OXOPOHYM NCUXIYHOTO 300POB’S Y hapMaLeBTUYHIN
npakTuLi. BusHayeHo HanbinbLu JOCNImKEH] KNACcTEPU OXOPOHY NCUXIYHOTO 300POB’S, @ TAKOX y3ararbHEHO Cy4acHi TeHAEHLT po3BUTKY
(hapMaLeBTUYHOI OMiKM 3 OXOPOHM NMCMXIYHOIO 300POB’S.

BucHoBkw. [HiLjaTviBa 3 pO3BUTKY OXOPOHY NCUXIYHOTO 340POB’S HACENEHHS KpaiHW 'PYHTYETLCA Ha 3acafax HOBOI CTIMKOI NaLieHTOOpIEH-
TOBaHoi chapmaLlii, Lo notpebye BTiNeHHs iaei po3LUMpeHHst OCHOBHMX porel (hapMaLeBTiB 3a CTaHAapTaMu HanexHoi anTeqHoi NpakTuKK.

KntoyoBi crioBa: ncuxiyHe 300poB’sl, hapmaleBTMYHa onika, NcuxocovianbHa nigTpumka, HanexHa anteyHa npaktuka, hapMaLleBThyHe
3a0e3neyeHHs.

AKTyanbHi nuTaHHA apMaLeBTMYHOI | MeanyHoi Hayku Ta npakTuku. 2023. T. 16, Ne 3(43). C. 284-290

Mental health: current trends in pharmacy and new concepts

N. A. Bilousova, A. V. Kabachna

The implementation of the National Mental Health Gap Action Program (mhGAP), which aims to broaden the management of patients
with mental disorders in primary care, should involve not only primary care physicians but also pharmacists. Pharmacists play a crucial
role by providing medications within the expanded Medical Guarantee Program for drug reimbursement in outpatient treatment of mental
and behavioral disorders. Additionally, they offer pharmaceutical care for patients dealing with stress disorders and insomnia, adhering to
the Good Pharmacy Practice (GPP) standards.

The aim of the work is the study of national information, scientific databases, and scientometric databases of Scopus, Web of Science,
PubMed, Cochrane Library in order to identify, generalize, and systematize the source based on providing pharmaceutical care in the field
of mental health care of patients and predicting the future vector of research on the specified topic.

Materials and methods. General scientific methods such as analysis, synthesis, comparison, and data generalization from domestic
information and scientific databases were employed in this study. To search for scientific publications, the VOS viewer visualization pro-
gram, the PubMed search engine, and the Cochrane Library were used. The keywords “mental health” and “pharmacy” were used for the
search within the scientometric databases of Scopus and Web of Science.

Results. The analysis of the main strategies for the development of pharmaceutical care for mental health care in pharmaceutical practice
was carried out. The most researched clusters of mental health care were singled out. Modern trends in the development of pharmaceutical
care for mental health care were summarized.
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Conclusions. The initiative for enhancing mental health care for the country’s population hinges on the principles of a novel, sustainable,
patient-centered pharmacy model. This approach necessitates the realization of an expanded role for pharmacists, aligning with the

standards outlined in Good Pharmacy Practice.

Key words: mental health, pharmaceutical care, psychosocial support, Good Pharmacy Practice, pharmaceutical provision.
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3rinHo 3 ranumu BOO3, ynponosk ocTaHHIX AECSITH POKIB
22 % (9,6 muH) HacesieHHsI YKpaiHM MaloTh MeBHY GopMy
NICUXIYHOTO po3inany, 9 % (3,9 MiH) KUBYTH i3 TOMIPHUMH
a00 TSDKKMMHM NCHXIYHUMH PO3JIaJlaMH, 30KpeMa CIIPOBO-
KOBaHUMH BIHCBHKOBOIO arpeciero. 3a TBepmkeHHsM BOO3,
OLTBIIICTH HACEIICHHS KpaiHH MIePeKUBATHME CTPEC 13 3arab-
HUMH TIPOSIBAMH: TPUBOTOI0, CMYTKOM, O€3HAII€T0, TIOPYIIICH-
HSIMH CHY, BTOMOIO, IPaTiBIMBICTIO, THIBOM ToI0. OqHIM
13 KITFOYOBHX (haKTOPIB BiJIHOBJICHHSI YKpAlHU Y BiAaseHIi
MIePCIIEKTHBI eKCIEPTH HA3UBAIOTh NICHXIYHE 3/10pOB’S Ta
J00POOYT YKPaiHIIiB, 1110 HA/IaJli MATHME CYTTEBUI BILIHB Ha
BiJTHOBJICHHS HAIlIOHAJIILHOI EKOHOMIKH Ta MPOIYKTUBHICTh
JIFOZICBKOTO KalliTaly y HOBOEHHHMH niepiof [1].

Peanizamiro HarioHanpHOT iHINIATHBH M0N0 IPOTPaMU
I 13 TTOIOTaHHS TPOTANHH y cepi OXOPOHH TMCHXITHO-
ro 3mopoB’st (mhGAP) [2], cipsmMoBaHOT Ha PO3IIMPEHHS
MacmITadiB BeJICHHS MAIli€HTIB 13 TICHXIYHUMHE PO3JIalaMA ¥
MIEPBUHHINA MEIMYHIN J0MOMO31, MatOTh 3a0e3MedyBaru He
TUIBKY JIiKapl NEPBUHHOI JIaHKH, ajie i papmanesri. Cbo-
rofHi (hapMaleBTH HE TLIBKU 3MIHCHIOIOTH BIAMYCK JIiKap-
cpKux 3aco0iB (JI3), 30kpema 3a posimpeHoro [Iporpamoro
MEJMYHUX rapaHTii mono peimOypearii JI3 mist nikyBaHHsS
B aMOyJIaTOPHUX yMOBAX PO3JaiB IICUXIKNU 1 HOBEIIHKH [3],
aJie i Mo/IHs HaJal0Th (papManeBTHYHY JOTIOMOTY TaIlieHTaM
31 CTPECOBUMH PO3NIaaMi Ta OS3COHHIM 3TiTHO 3 HAKA30M
MO3 Vkpaiau «IIpo 3arBepmxenus [Iporokonis dapma-
nestay Big 05.01.2022 p. Ne 7 [4]. Taki aii BiANOBiZarOTh
npunmmnaM HanexxHoi anteunoi npakruku (GPP).

OTKe, MUTaHHsI BUBYCHHS BITYM3HSIHOTO 1 3apyOiXKHOTO
JIOCBIJTY 3 HaJlaHHs ()apMalleBTHYHOI JOTIOMOTH TTallieHTaM
13 pO3/IaiaMy TICHXIYHOTO 3/10pPOB’S 3TiJHO 3 MPHHIMIAMHI
Hanexnoi anTeuHoi MpakTHKK ChOTO/IHI Ha0yBarOTh HEaOu-
SIKOT aKTYaJIFHOCTI 7SI (papMarieBTHIHHX TIPAIiBHUKIB [5].
Ba)xiMBO TaKOXK IMiAKPECIUTH, IO CYTh ICUXITHOTO 3I0POB ST
TIOJIATAE Y «CTaHI ICUXIYHOTO OJIaromoyyds, sIKe Ja€ 3MOTY
JIFOISIM YTIOPATHUCS 31 CTPeCcaMu B KHTTi, YCBIJOMIIFOBATH CBOL
3110HOCTI, 100pe HAaBYATHCS Ta MPAIFOBATH, & TAKOXK POOUTH
CBIif BHECOK Y CYCIIIBCTBOY [6].

BituusnsHi Ta 3apyOiKHI HayKOBIIl y CBOIX Mparsix He-
OJTHOPA30BO IMOPYIIYBaIN MUTAHHS OXOPOHH ICHXIYHOTO
3710pOB’s1, 3AIHCHUBIIN aKTHBHHH ITOLTYK HAYKOBHX IT1JIXO/IIB
110710 XapaKTEPHCTUKH CTaHIB IICUXIYHOTO 3/J0POB sl IPH HAJI-
3BUYAIHIX CUTYAIIisIX, YIIPABITIHHS CTPECOBIMH CUTYAITiSIMH,
PaHHBOTO BUSBIICHHS cTpecy. BiTumsusni BueHi (H. Borma-
penxo (2017), H. Toruapenxo (2015), C. 3aroponniii (2011),
T. SIBopceka (2019) Ta iH.) BUBYAIH PO3BUTOK CHCTEMHU
30epeKeHHs TICUXIYHOTO 3/10pOB’sI Ta ICHUXOCOIIAIbHOT
MATPUMKH TIPEACTaBHUKIB PI3HOTO BiKy. 3aCIIyroByIOTh Ha
yBary HayKoBi nparli (hapMareBTiB 3 THTaHb PO3BUTKY (ap-
MaleBTUYHOT TOTIOMOT' Y 3a cCTaHAapTamy HanexHoi anreqHot

npaxtuku (JI. [ana (2020), 5. 'punbkis (2012), O. 3aniceka
(2020), I'. TTaudinosa (2010), JI. Yarypsu (2016) Ta in.).
Pesynbrati JOCHiIKEHb MO0 HaJaHHS (apManeBTHYHOT
JIOTIOMOTH TAIli€HTaM i3 pO3JaJaMH IICHXIYHOTO 3/10POB’sl,
TIOB’s13aHi 3 YIPOBa/UKEHHSIM IIMX CTAHJApTIiB y (hapmarie-
BTUYHY TPAKTUKY, BUCBITIICHO B HayKOBHX Npalsix Aburas
Wejdan Ta M. Alshammari Thamir (2020), P. J. Bjerkeli,
I. Skoglund, K. Does Holmgren (2020), S. S. McMillan,
F. Kelly, H. Laetitia Hattingh (2018), M. Kamusheva,
D. Ignatova, A. Golda (2020) et al.

AHaiti3 pe3y/ibTaTiB YIpOBaKSHHS IEPEAOBOTO TOCBITY
3 OXOPOHH IICHXIYHOTO 3/I0POB’sl y (apmallito 3apyOiKHIX
KpaiH 3acBifuye 0araToBEeKTOPHICTh HAINpPsSIMiB PO3BUTKY
OXOPOHH TICUXIYHOTO 3[J0pOB’Sl Ta HEOOXIHICTh 3aCTOCY-
BaHHS PI3HHUX MIJAXOIB JI0 iX YIPOBAPKEHHS Y PAKTHUHY
JUSUTBHICTD BITYM3HSHUAX (papMalleBTiB.

MeTta po6otu

JocmimkeHHs BITYN3HAHUX iHPOPMAIiifHO-HayKoBUX 0a3
JaHuX 1 HaykoMeTpuuHuX 0a3 Scopus, Web of Science,
PubMed, Cochrane library jyist BUsIBII€HHSI, y3araibHEHHS i
cHCTeMaTH3allii [pKepeIbHOT 0a3u 3 MUTaHb HalaHHs (hapma-
LEBTUYHOI OMiKK y cepi pearizamii JI3 st mpodigakTHKH
1 JIIKyBaHHS MAIi€HTIB i3 BaJiaMH IICUXIYHOTO 3JJ0POB’sl Ta
MIPOTHO3YBAaHHS! BEKTOPa HACTYITHHUX JOCII/PKEHB 3 Ii€T TEMH.

Marepianu i MeTogu gocnimpkeHHA

SIK 3aBIAHHS HAYKOBOIO NOCIIJDKCHHS BU3HAYMIIM aHAIi3
OCHOBHHX CTpaTeriii po3BHTKY OXOPOHH INCHUXIYHOTO 370-
poB’s y (apMarieBTHUHIN TpaKTHIl; BUOKPEMIICHHS Haii-
AKTyaJIbHIMAX KIACTePiB OXOPOHH IICHUXIYHOTO 370POB’S
y (apmarii; y3araapHEHHsS Cy9aCHUX TEHJACHIIN PO3BUTKY
OXOPOHH TMICUXIYHOTO 3/10POB’s y 3apyOiXKHIil 1 BITYU3HSHIM
npaxTuii GpapMareBTHYHOT OMIKH.

JlocmipKeHHS IPYHTY€EThCSl Ha aHATITHYHUX 1 CTAaTUCTHY-
HUX JIaHUX, 10 CTOCYIOThCS JTISUTBHOCTI HAyKOBUX YCTAHOB
1 BUCBITJICH] B HAYKOBUX MpAIsX BITYM3HIHMX 1 3apyOKHIX
YUCHHUX, CTPATErisX yNpOBaKCHHsI OCHOBHUX TEH/ICHIIIH
(apMaleBTUYHOI OIIKK 3 OXOPOHHU IICHXI4HOTO 310POB’S y
(apMaleBTHYHY TPaKTHKY, HOPMaTHBHO-TIPABOBUX 3aCaIax,
BU3HAYCHUX y MIKHAPOAHWX, BITUM3HSIHHUX CTPATETiAX 1
KOHIICTIITISIX.

JUi1s TOCSATHEHHS METH 1 BUPILLIEHHS TOCTABJICHNX 3aBIaHb
BHUKOPUCTAHO 3araJbHOHAYKOBI METO/IM aHali3y, CHHTE3Y,
NOPIBHSIHHS ¥l y3arallbHeHHs JaHUX BITYM3HSHHUX 1H(DOP-
MalliiiHO-HayKOBHX 0a3: HallioHaJIbHOTO Perno3uTopis aka-
nemiunux TexctiB (HPAT), HamionansHoi 6i0mioTexy iMeHi
B. 1. Beprancbkoro, perno3uTopiiB (crienianizoBaHuX paj)
3aKJIa]1iB BUIIOT METUKO-(hapMaIleBTHYHOT OCBITH, BITYU3HSI-
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Review

HUX 1 3apyODKHHX 0a3 HOPMAaTHBHO-TIPABOBHX JOKYMEHTIB
Ta aHANITHYHUX MaTepiaib.

Jns momryKy HayKOBHX MyOmikamiil 3a KIFOYOBHMHU
croBamu mental health (mcuxiune 3m0poB’st) Ta pharmacy
(dapmarist) B HaykomeTpruHnX 0Oa3ax maHux Scopus, Web
of Science BukoprcTano nporpamy Bizyasizamii VOSviewer,
nomykoBy cucremy PubMed ta Cochrane library.

Pe3ynsraTtu

VY xBiTHi 2022 poky B Xenescpkiil norosini BOO3 mpo
OXOPOHY TCUXIYHOTO 37I0pOB’s y CBITI [7] aKueHTOBaHO
yBary Ha He0OXiIHOCTI BIPOBaJDKEHHS HU3KH 3aXO/1iB 111010
TIOKPAIEHHS IKOCTI )KUTTSI HACEJICHHS Y CBITi, 3aXHCTY TPy
pU3HKy (3armobiraHHs caMoryocTBam, OXOpOHA TICUXIYHOTO
37I0pPOB’s1 HA POOOYOMY MICIIi TOIIIO) T OXOPOHH IICUXIYHOTO
37I0pOB’sI HA MICLIEBOMY PiBHI (IIOCIIYTH 32 MICIIEM ITPOXKHU-
BaHHSI, 301IbIIIEHHS] MacITa0iB 00CITyroByBaHHS MAIli€HTIB
13 HARTTOIIIMPEHIIIIIMH 3aXBOPIOBAHHAMH, ACIHCTUTYAJI3aIlis
JIKYBaHHS TSHKKHUX PO3JTAIB TOIIO).

V BIAIIOBIIE HA OCHOBHI MoOJIOKeHHS gomosigi BOO3
TIPUHHATO ¥ oITyOIikoBaHO 3BepHEHHS MikHaponHoi dap-
MareBtuaHOI enepamii (FIP) mono po3mmupeHHs ponen,
Br3Ha4YeHNX Hasie)kHOI0 anTeqHOI0 MPAaKTHKOIO, B HAAHH1
(hapMareBTUYHOI IOTIOMOTH MaLi€HTaM 13 MOPYIICHHSIMH
TICUXIYHOTO 310poB’s [8]. Peakiriero Ha 11e 3BepHEHHS cTaia
TIPE3CeHTALLis IBOX JIOBIJHUKIB 3 KEPIBHULITBA Y TIPOQeciiiHii
JisUTbHOCTI (papMareBTiB y Taly3i OXOpPOHH IICHXIYHOTO
3II0POB’s1, IO PO3pOOJICHI 1 OMyOJIiKOBaHI B JIUIHI I[LOTO
POKy nociigHuKaMu Mi>KHapomHOi (apManeBTHIHOT (e-
Jepailii y CIiBaBTOPCTBI 3 MpeIcTaBHUKaMKH ABCTpaTiii-
ChKOT (hapMalleBTHYHOI CIIIBHOTH. Y 1IbOMY JOKYMEHTI
3a(hiKCOBAHO PO3IIUPCHHS MOBHOBAXCHD (hapMalleBTIB:
BiJ AIarHOCTHKHU MPOOJEeM IIOA0 MCHXIYHOTO 3I0POB’S,
HAJaHHS TEPIIoi TOTIOMOTH y cepi OXOPOHH IICUXITHOTO
3I0pPOB’SI, ONTHUMI3aIlii JIIKapCchKOi JOMTOMOTH Ta (apmarie-
BTHYHOTO 3a0€3IIe9eHHS JI0 CYIPOBOY Ta IICUXOCOIIaIEHOI
MATPUMKH TaKHX MAIIEHTIB 3TigH0 3 Hane:KHOIo anTeyHo1o
MIPAKTUKOI0. AKIIEHTOBAHO TAKOX, IO IIi [ii MOTPeOyIoTh
HaOyTTs (papMalneBTaMH HOBHX 3HAHb 1 HABHYOK IS
BHUKOpHCTaHHS y TpodeciifHiil AisuIbHOCTI. 3ayBaXKMMO,
10 HaBeJICHI B JOBIIHUKY Jii IIUPOKO BIPOBAIKYIOTH y
0araTbox KpaiHax CBiTY, BOHH BU3HA4YalOTh BEKTODP PYXY Y
(bapmarii o0 HaJaHHs (hapMaIeBTUYHOT OIIKY 3 OXOPOHHU
TICUXIYHOTO 3[0OPOB’sI.

HactymnHuii Kpok y BOIpoBapKeHH1 papMalieBTUYHOT OITKK
3 HaJaHHs MOCIYT Y c(hepi OXOPOHHU MCHXIYHOTO 3M0POB’sI
— po3pooientst «IIporpamu po3ButKy CepBiCy OXOPOHH IICH-
XI4HOT'O 37I0pOB’s1 TSI CIIUTBHOTH (hapMarieBTiB» B ABCTpaIil
3a mMATPUMKH MiKHApoaHOT (hapmaneBTHUYHOI (emepartii
[9]. Tlporpama cripsiMOBaHa Ha IiIBUIIEHHS PiBHS 3HAHB
(hapMareBTHYHOI CITUTHHOTH TIPO TICHXIYHI 3aXBOPIOBAHHS;
MATPIMKY TPUXMIBHOCTI JI0 JTIKyBaHHSA Ta Oe3MepepBHY
MATPUMKY TIALIIEHTIB i3 ISTKAMH Ta ITOMipHAMH ICUXITHAMHI
TIOPYIICHHAMH.

PesynbraTy aHaizy TOKYMEHTIB [TOKa3aJIH: Ha 3BEPHEHHS
BOO3 i MixnapoHoi hapmarieBrnaHoi (eneparii Bigpea-
ryBajo Koponiceke (hapmarieBrnane ToBapuctso (Bennka

Bpuranis). B omyomikoBaHOMY 3BepHEHHI 110 (hapMareBTHI-
HOT CIIUTBHOTH 3a3HA4€HO, 1110 (hapMalieBTH MatOTh BUCTYIIaTH
Ha [TepIIoMy TUTaHi 010 HaJaHHs IOTIOMOTH 3 OXOPOHH TICH-
XI4HOTO 3/10pOB’s1 T2 Oy TH ITiIrOTOBIICHUMH JI0 ITOTEHIIIHOTO
30LTBIIEHHS KUTBKOCTI JIFONEH 13 MCUXIYHIMHA TOTpeOaMm.
ToBapucTBO pO3pOOMIIO peKOMEH AT 1JIsi (hapMaIleBTiB
IIO/I0 CKPUHIHTY HOBUX CHUMIITOMIB TICHXIYHHX pPO3JIaJiB,
PO3ILIMPEHHS! JOCTYITY A0 MCUXOCOLIaIbHOI I ATPUMKH Ia-
LI€HTIB, OE3MEYHOTO W ePEKTUBHOTO BHKOpHCTaHHS JI3 Ta
HaOyTTs 3HaHb 1 HABUYOK L1010 €PEKTHBHOIO PO3B’sI3aHHS
po0IIeM i3 ICHXigHUM 310poB’siM [10].

Hauionaneha ¢apmanesruuna acouianist NCPA (CILA)
3BEPHYJIACH 13 3aKIMKOM /10 (papMaleBTHYHOI CIIJIBHOTH
pearyBaTé Ha €Ii30d PO3JaiB IMCUXIYHOTO 3IO0POB’S B
Mexax (apMareBTUYHOI OMIKH: 31IHCHIOBATH HAINAL 32
e()eKTUBHIM BHKOPHCTAHHSM JI3, M ATPHUMYBaTH MAI[IEHTIB
i3 BaJjaMH MICUXIYHOTO 3/10pOB’sl Ta HaO0yBaTH HOBUX KOM-
TIETEHTHOCTEH 010 HAaJaHHS TEPIIOi JOTOMOTH B Taly3i
TICUXIYHOTO 370poB’st [11].

I[riniarusy BOO3 110710 miATPUMKH IICHXI9HOTO 310POB’ S
moAUIsIOTh 27 Kpain €Bporneiickkoro Corozy (€C), 30kpema
3 TIATaHb, 110 CTOCYIOTHCA MICHXIYHOTO CTAaHy YKPaiHCHKUX
nepeMinieHnx oci6 i OikenmiB [12]. ¥V npoMy KOHTEKCTI
JOIUTFHO akreHTyBatu Ha Pesomronii CM/Res 3 HamaHHS
(apmarieBTHYHOT TortomMorH 3a cranaapramu GPP B intepe-
Cax TAIIEHTIB 1 CITy>KO OXOPOHH 37I0POB’ S, 10 SIKOT HATTEXKUTh
1 cIy>k0a OXOPOHHM TICUXIYHOTO 310poB’st [13].

Ha mamy mymky, KepiBHHITBOM UIs (papMalieBTHIHUX
NPaliBHUKIB Y BUPINICHHI MTPOOJIEMH OXOPOHH MCUXIYHOTO
3JI0pOB’sl HAHI CIIi/1 BBaYKaTH KOHIIETITIiF0 pO3BUTKY OXOPOHU
MICUXIYHOTO 310pOB’st B YKpaini Ha mnepion 1o 2030 poky
[14]. dns peamizanii Kormernii mepen6adeHo KOMITICKC i
13 MEIUKO-TICHXOJIOTTYHOT JOMOMOTH Ta MCHUXOCOIIaabHOT
MATPUMKN B paMKax MpoekTy «llcuxiune 3m0poB’s aus
VYipaiau» [15]. Po3pobneno takox «IIpioputerHi 6araro-
CEKTOPHI 3aX0/I1 3 [ICHXIYHOTO 3/J0POB’s Ta IICKXOCOL[IATbHOT
MiATPUMKY B YKpaiHi i1 yac Ta Micis BifHU: OomepaTuBHA
TOpOoxHs KapTay (2022) 3a miarpumkn BOO3 Ta 3 iHimiatHBu
nieprroi el Yikpaiau Onenn 3eneHcykoi [ 1].

VYIpomoBK OCTaHHIX POKIB CYTTEBO MOCHIIMIACH yBara
BITYM3HSIHHX 1 3apyOiKHUX JOCHITHUKIB 10 IPOOIEeMH Ha-
JIaHHS] MEIMKO-(bapMalieBTHYHOI JIOTIOMOTH Y c(hepl OXOPOHH
TICHXIYHOTO 370pOB’S, IO 3acBimuye ii akTyanbHICTh. Tak,
Aburas Wejdan Ta M. Alshammari Thamir (2020) npexcra-
BUJIM PE3yNBTaTH BUBUCHHS pOJIi (apMarieBTa y HamgaHHI
JIOTIOMOT'H TIPY Ha/I3BUYAHKUX CTAaHaX 1 AUCTPECOBUX CHUTY-
aIisgx, mo NoB’si3aHi, 30kpeMa, 3 COVID-19. ¥V pesymnbrari
IXHBOTO JOCII/PKEHHSI BCTAHOBIICHO: MPH HAA3BHYAHHUX
CHTYyalisX papMalleBTH HaJal0Th (hapMaIleBTHYHY JIOMIOMOTTY,
OepyTh y4acTh y MPODiTaKTHII 3aXBOPIOBAHb, 3/11HCHIOIOThH
KOHCYJIBTAIIIT II0J0 (hapMaIieBTHYHOI OITiKH, 320€3e9yI0Th
MOCTa4YaHHs HEOOXIHUX JTIKAPCHKUX 3aCO0IB 1 MEAMYHUX
BHpOOIB B anTekd [ 1 6]. [luTaHHS I0A0 YIPaBIiHHS CTPECOM
Ha pobodoMy MicIli (hapmarieBTa BUBYAIOTH JOCIITHUKH
HaykoBoi KoMaH 1 Jacobs Sally, siki Ha OCHOBI ofepKaHUX
Pe3yNbTaTIB pO3POOMIIN CTPATETIIO YIPABIIHHS CTPECOM ISt
MIATPUMKH BCHOTO IEepcoHary antek [17].
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V pe3ynbTari HayKOBOTO MOIITYKY B HAYKOMETPHYHHX Ta Ha-
yKOBO-iH(opMariiHux 6a3ax BusBuim ctartio P. J. Bjerkeli,
I. Skoglund, K. Does Holmgren, B sikiit HaBeJeHO pe3yIIbTaTi
PaHIOMI30BaHOTO KOHTPOJIBOBAHOTO JIOCHIPKEHHS BILIUBY
PaHHBOTO BUSBIICHHS CTPECY, IO TIOB’SI3aHUH 13 poOOTOIO,
HA JIIKYBaHHSI MAII€HTIB TMi]] Yac HaJaHHs ICPBUHHOI MEIH-
KO-CaHITapHOI TorToMOorH. BueHi JocmipKyBany MaieHTiB
y CTPECOBOMY CTaHi, sIKi 3BEpPTAJIKCS B alITCUHI 3aKJIa/IU 110
NEepBUHHY Joromory. [TarieHTam nporoHyBaiy 3aOBHUTH
orutyBabHUK (WSQ) 3 000B’I3KOBHM 3BOPOTHHM 3B’SI3-
koM. Tum, KoMy Oyiia HeoOXiJHa JOIOMOra, PeKOMEHJOBaHO
3BEPHYTHUCSI JI0 JIiKapsi IEPBUHHOI JIAHKH YISl KOHCYJBTALIT
Ta OTPUMaHHS PelenTa Ha JIiKapchKi 3aco0u. AHaJI3 Bi-
MyCKY 3 alTeK JIKApChKUX 3aC00IB, MPU3HAYCHHUX JTIKAPSIMHU
TIEPBUHHOI JIAHKH, TIOKa3aB 3MEHILICHHS OJIITporMasii, Kijb-
KOCTI MOOIYHMX PEAKINii 1 HACTIIKIB B3aEMOIIi JIKApChKUX
3aco0iB [18].

[uTanHs Mmoo BIUIMBY (GapMarieBTUIHOI JOTIOMOTH, Opi-
€HTOBAHOI Ha IICHXIYHE 3/10POB S MaIli€HTa, BUBYAJIN aBCTPa-
miiiceki BaeHi S. S. McMillan, F. Kelly, H. Laetitia Hattingh
etal. ABTopr BcTaHOBIIIN: (hapMarieBTH, sIKi OTPUMAJIY TIEBHI
HAaBUYKH 3 HalaHH (hapMalieBTUYHOI JOIIOMOTH MallieHTaM
i3 TPUBO)KHUMH Ta JCHPECHBHUMH CTaHAMHM, TTOKPAILIMIH
Ppe3yABTaTH B3a€MO/II1 31 CIOKHBaYaMH BHACTIZIOK peasti3artii
iHIMBITyaTbHOTO i x0;Ty. HI0ro mosHTHBHO OLIHIOOTH i (a-
XiBIIi (papMarieBTHIHO] TaTy3i, i MaIli€eHTH, SKi TOTPEeOyIOTh
creniaiizoBaHoi gormomord [19].

IMoTeHmifHI MOXIHBOCTI (QapMameBTIB y MiATPUM-
i TAI[i€HTIB 13 JICMPECi€r0 BUBYAIU OOJrapChKi BUCHI
M. Kamusheva, D. Ignatova, A. Golda et al. ¥ pe3ymsrari mo-
CJTIJIKEHHS! BUSIBIICHO IPOBIJIHY POJIb B3a€MOJIIT (hapmarieBra
3i ciokuBaveM JI3: HeByacHe NpUitMaHHs JIKiB; PH3UKH, L0
BHUHHUKAIOTh Y Pa3i «panToBOro nepepruBaHHs (apmaxoTepartii
0e3 KOHCYIBTallil JliKaps»; hapMakoHarIsiA. JlociiHIKN po3-
pOoOHIIH Ta BITPOBAKYIOTH PEKOMEH Il st (hapMarieBTiB
II0/I0 IIATPUMKH MaLi€HTIB Y chepi OXOPOHU MCHXIYHOTO
3mopoB’st [20].

ﬁopﬂaHCLKi nocmianuku A. Akour, S. Halloush, M. Nusair
et al. 3a JOMOMOTOIO ONMUTYBAJILHUKA JTOCHIIAIH BIUIUB
(axiBiB (papMarieBTHIHOI rary3i Ha MaIli€HTIB, SKI MOTpe-
OyBaiy JOTIOMOTH y c(epi ICUXIYHOTO 310pOB’s. ABTOPH
aKIEHTYBAJIM Ha MepPelIKo/aX, 1110 BUHUKIN B MIPOLEC JI0-
CIiJKeHHS, 30KpeMa Ha OpakK OCBITH 3 MHTaHb IICHXIYHOTO
310poB’st y dapmaretiB (71,5 %), 1 Hagami 11e CIIOHYKAaIo
JI0 PO3KPHTTS KOH(IEHIIIHHNX JaHuX B anTekax (53,9 %).
VY pesyiabrari JOCIIKEHHS 3alpOINIOHOBAHO MPOBECTH
CrenianizoBaHy MiITOTOBKY /UIs (hapMaIleBTiB, ITOB’sI3aHY 3
MUTAHHSIMH TICUXIYHOTO 310pOB’st [21].

[NpoananizyBany Takox JUcepTalii BITYM3HIHUX YICHUX
y Taiy3i 3HaHb 3a creriansHicTio 15.00.01 «TexHomoris
JKiB, opraHi3aiis (GpapManeBTHYHOI CIPaBH Ta CYIOBOL
(apmarrii» 3a ocransi 20 poKiB, 0 PO3MIIICHI B 0a3i TaHUX
HarmionanpHoTO perno3urtopis akagemidanx TekcTis (HPAT)
3a KJIFOYOBHUMH CJIOBAMU: IICUXIYHE 3/10POB’sI, HA/I3BUYaiHHUI
CTaH, TICUXOJIOTIYHE 37I0POB’sI, ICHXOSMOIIHHNN cTaH [22].
HaBenemo pe3ynbraTH MOLIYKY 38 TAaKUMH KIIOYOBUMH
CJIOBaMH, SIK (hapMalleBTHYHA J0IIoMOora Ta (hapmareBTHaHa

omika, ctanoM Ha 16.07.2023 p. Tak, y 6a3i nanux HPAT
3HaiieHo 20 ToKyMeHTIB (JucepTariii) i 4 3BiTH PO BHKO-
HaHHS HayKOBO-IOCIIIHOI poOOTH y cdepi HayKoBOi i Hay-
KOBO-TEXHIYHOT NisubHOCTI. O3HAOMIICHHSI 3 pe3yJibTaTaMu
WX TOCTI/DKEHb Jajo IMiJACTaBH 3pOOUTH BHCHOBOK, IO B
JKOITHIIM HAYKOBIH TEeMi HE BHCBITJICHO MPOOJICMH HaJaHHS
(hapMareBTUYHOI JOTIOMOTH TMAIi€eHTaM ISl MOJIMIICHHS
MICUX1YHOTO 3710POB’sI.

®dapmarneBTIIHE 3a0e3medeH s JI3 marieHTiB i3 po3nagaMu
MICUXIKH 1 TOBeMiHKH pocaigmin A. Hemuenxko, A. JIsaeHko,
O. Hemuenko Ta iH. 3a pe3yabsraTaMi aHKETyBaHHS JIIKapiB
Ta (hapMaleBTiB yueHi 3’sICyBajM, IO TaKi MAI[EHTH I10
JIOTIOMOT'Y 3BEPTAIOThCSl HACAMIIEPE] JI0 JIiKapiB BTOPHHHOT
JIAHKY 0€3 KOHCYITBTALIIT JIIKapst IIePBUHHOT JIaHKH (JIiKaps Ci-
MelHoi MeauimHN) [23]. THIm yKpaTHCHKI HAyKOBLIi, 30KpeMa
O. Tkauosa, JI. SIkoByeBa Ta iH., AOCIiKYIOTh TUTAHHS IIOJI0
CIIOXXMBaHHs B YKpaiHi anTuaenpecanTis. Ha ocHoOBI nopis-
HSUTBHOTO aHAaJIi3y CIIOKMBAHHS aHTHIICTIPECAHTIB B YKpaiHi,
Ecronii Ta Hopsgerii, a Takox 3a pesyasraramu ABC/DDD
aHaJi3y BUEHI JOBEIM, 110 CIIOKUBAHHS aHTHUACTIPECAHTIB B
VYpaiHi nopiBasiHO 3 TakuM B Ectonii Ta HopBerii € Hyskumnm:
B 12,2-13,61 18,2-21,6 paza BinnmosigHo. HaykoBri 3pobnmm
BHCHOBOK, 1[0 YKPaTHCHKI ITAI[IEHTH HE 3aBK/I1 3BEPTAIOTHCS
10 MEIWYHY AOTIOMOTY JIO JIIKapiB Ta HE OTPUMYIOTH Bi/IIIO-
BizHy (hapmaxorepartito [24]. ToMy MOXHa IPUITYCTUTH, IO
TIAII€HTH He 0013HaHi PO MOPSIOK OTPUMAHHS TIOTIOMOTH 3
po0JIeM NCUXIYHOTO 3/10POB’sl.

TMomyk muceprartiit 3a ocranHi 20 pokiB y 0a3ax JaHUX
HPAT, HartionansHoi 6i6miotexku iMeHi B. 1. Bepraacskoro,
PeTo3nTOpiiB 3aKiaiB BUIIOT MeIUKO-(papMaleBTHIHOT
OCBITH TIPOJIOBXKHIIM 3@ KJIIOUOBUM CJIOBOCIIONYUYEHHSIM
«TICHXIYHE 3710pOB’s». AHaNI3 TeM JUCEpTaLiil 1010 0XO0-
POHU MCUXIYHOTO 37I0POB’s MOKA3aB XBUJICTIONIOHUIT TIPOSIB
HAyKOBOTO IHTEpECy /0 ICHXIYHOTO 3/10pOB’Sl y BUCHHX
pi3HHX cremiansHOCTe! (puc. 1).

HacrynHi nociniukeHHs CipsMOBaHi Ha ITOIIYK HayKOBHX
JTAHUX 32 OCTaHHI IT’SITh POKIiB Y HAYKOMETPHIHUX MIXKHAPOI-
Hux Oazax ganux Scopus, Web of Science, PubMed, Cochrane
library Tomo 3a kimrouoBuME cioBamu: mental disorders
(mcmxivni nopymrenns ), mental health (mcuxiune 310poB’s),
pharmacy (¢apmaris), mental health care (oxopona ncnxig-
HOTO 3/10pOB’s1). BuBYEHHS HayKOBHX Tpallp i3 papMareBTHy-
HOI JIOTIOMOTH TTAITIEHTAM i3 PO3J1a1aMH TICHXI9HOTO 310POB’ ST
B HAYKOMETPUYHUX 0a3ax Jajo MiJICTaBh 3pOOUTH BUCHOBOK
IIO/I0 3aIliKaBICHOCTI BUCHHUX PI3HHUX KpaiH CBITY TEMOIO
iHTerpaiii (hapMareBTUYHOI CIUIBHOTH Y Cepy OXOPOHH
TICHXIYHOTO 37I0pOB’S Ta BUKOHAHHS (hapMarleBTaMH POJICH,
BU3HAYCHUX cTaHjapramu HanexxHol anTedHol NpakTuku
(puc. 3) [5]. Y nomryxosiit 6a3i PubMed 3a octranHi 11’ Th
POKiB iHIeKCy€eThest Maibke 5000 HaykoBuX myOikartiii (or-
JISITIB, KITIHIYHUX JOCITIKEHB TOIIO), a caiiT KokpaHIBCEKOTO
TOBApPHUCTBA Y PE3YJIbTATI MOLIYKY 32 KIFOUOBUMH CJIOBAMH
mental health (mcuxiune 3mopoB’st), pharmacy (papmartis)
NPONOHYE Jiist BUBUeHHS 130 KIIIHIYHUX JOCHI/PKEeHb, 57 13
HUX — 32 OCTaHHI IT’ATh POKIB Ha 0a3i anTeyHuX 3aKkIamiB [25].

Jlnst aHami3y HayKOBHX Npallb, IHAEKCOBAHUX y HayKOMe-
TpuuHiii 6a31 Web of Science, 3acTocyBanu nporpamy Bisya-
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Oensidu

Ji3amii maTepHiB i TpeH B HayKoBoi JTiTeparypu VOSviewer.
Le mano 3Mory Ha/iami BU3HAYUTH OCTAHHI TPSHAN Y HAYKO-
BUX JIOCII/DKEHb B OKpEeMi KJIACTePHU OXOPOHHU TICHXIYHOTO
3m0poB’si. [Tonryk 3midCHIIIN 32 KITFOYOBUMH CJIoBaMH mental
health (mcuxiune 3n0poB’st), pharmacy (papmartist), BiH 0X0-
TUTIOBAB ITyOJTiKaIii Iepioz 3a OCTaHHI I’ SATh POKIB (puc. 4).

Meron anamnizy 6a3 naHux nependadae KiiacTepH3alliio
iH]opMmariiiHOT Mepexi Ta MapKyBaHHsI KJTaCTEpPiB TEPMiHAMHU
13 Ha3B, QHOTALI}, KITFOYOBHUX CJ1iB. SIK 6aunMo, porpama BH-
sIBUJIA JIO cTa TepMiHiB. Ha puc. 4 HaBesieHO 1B’ ATh OHSITH:
mental health (ncuxiune 310poB’si), depression (memnpecis),
stigma (HeratuBHHH crepeorun), attitudes (craBieHHs),
stress (cTpec), pharmacy student (cTyaeHT hapMarieBTUIHOTO
(akyasTeTy), community pharmacists ((papMarieBTH anTexk 3i
crierjiaiizaniero «3arajibHa apmaiis»), anxiety (TpuBora),
education (ocBiTa), 110 XapaKTEPU3YIOTh HAYKOBI TEH/ICHIT].

3MICTOBY CKJIAJJOBY OKPEMOTO HANPSAMY JOCITiIKCHHS
CITiJ] TIIyMauUTH 3a CYKYITHICTIO TEPMiHIB, SIKIMHU TIO3HAYa-
€ThCs OKpeMuil Kiactep. Hanpukiax, TepMiH community
pharmacists (dapMarieBTn anTex i3 criemiaii3aliero «3a-
raipHa (apMmarlisi») MapKyeThCcs TMOHATTAMH intervention
(BrpyuanHs), people (;romm), pharmacy student (cTymeHT
¢dapmaneriunoro ¢axynsrery), model (Monens), illness
stigma (HeraTuBHUI crepeoTur XxBopoou). Haykosuii kiac-
Tep pharmacy student (CTyneHT papMareBTHUHOTO (haKyiIh-
TETy) MapKyeThcs MoHATTsIMU education (ocBira), mental
health (mcuxiune 3n0poB’st), anxiety (TpuBora), intergroup
contact (MDKIpynoBUi KOHTaKT), attitudes (ctaBieHHs).
BianosinHo, HaykoBuii kinactep mental health (mcuxiune
3MI0POB’sT) XapaKTePU3y€eThCs MOHATTSIMU depression (Jienpe-
cis), stigma (HeraTUBHUI cTepeoTun), attitudes (cTaBneHHs),
stress (cTpec), pharmacy student (cTyaeHT (hapMarieBTHIHOTO
(axynsTeTy), community pharmacists (papmareBTH anTexk 3i
creniamizariero «3araipHa (papmarisny), anxiety (TpuBora),
education (ocBita).

Ha puc. 4 6auanmo Takox pi3HI po3Mipu KiIacTepis, a
KOJIbOpH, SIKMMHU BOHHM MapKOBaHi, BKa3ylOTh Ha OCTaHHI
HayKoBi TpeHau. Tak, CHHIM 1 4epPBOHUM KOJIbOpPaMH IT03Ha-
YEHO JOCIIJDKYBaHI KJIacTepH, a KOBTHM — IyOuikamii 3a
OCTaHHiH piK, TOOTO OKPECICHO BEKTOP HOBUX (MOIIMBHX)
TperaiB. Haronocumo, 110 Bei Kiactepu Maibke 00’ €nHaHi
Ta HE BUJIUISIIOTHCS B OKPEMi HAITPSIMH.

OTXe, OCTaHHIMHU TPEHIAaMH 3 PO3BUTKY IICHXIYHOTO
37I0POB’sI € HaJ[AHHS MEAUKO-(hapMarieBTHYHOT TOTOMOT'H Ta
(dapmarieBTHuHE 3a0e3neueHHs JI3, 110 3aCTOCOBYIOTh IIPH
BUHHUKHEHHI BiUyTTS TPHBOTH, I/ 9ac CTpecy, Aenpecii;
HaJaHHA (hapMarleBTaMH MTO3UTHBHOTO T IKPIIUICHHS Talli-
€HTIB; MOJICITIOBAaHHS OCBITH [UIS CTYACHTIB (DapMaIleBTHIHIX
(axynbTeTiB, MOMICIOBAHHS TICISIUTUIOMHOI OCBITH UISA
(hapMarIeBTiB; TITOTOBKA JI0 CTIHKOCTI, CTPECiB, BUTOPSIHHS
(apMaIleBTHYHOTO IIEPCOHAITY.

BucHoBku

1. 'V pesynbrari aHamily MKHApOTHHUX 1 BITUM3HSIHUAX
CTparTeriii, KOHLEINLii, HayKOBUX Mpalb BCTAHOBHIIHU, LIO
iHIIiaTHBa 3 PO3BUTKY OXOPOHU ICHXIYHOTO 3/10pOB’S Y
(apmarii TpyHTy€eThCS Ha 3acajax HOBOI (apmarii: po3-

IMpeHH] B podeciiHiil AisITPHOCTI (hapMarieBTiB poreif 3a
cra"apTamu HanexxHoi anTeqHoi npakTuky; opMyBaHHI Ta
PO3BHUTKY 3HaHb, PAKTHYHUX HABUYOK | KOMITIETEHTHOCTEH Y
BUKJIA/IAYIB i CTY/ICHTIB METIYHUX, ()apMALICBTHYHUX BUIIIIX
HaBYaJIbHUX 3aKJIaJiB.

2. HamiacraBi aHamizy JOKYMEHTIB, CXBaJICHUX HA MIK-
HApPOJHOMY PiBHI, 3pOOMIN BUCHOBOK: PO3BHUTOK OXOPOHHU
TICHXIYHOTO 3/10pOB’st B YKpaiHi moTpedye po3poOneHHs Ta
YXBaJICHHS JIEPYKaBHOT MOJIITUKY 11[0/I0 ITPOrpaMu il i3 mo-
JIOJTAHHSI IPOTaJIvH y c(epi OXOPOHHU TCHUXIYHOTO 310pOB’sI
(mhGAP), 30kpema ¢apmarrii.

3. Bu3Hauuiu OCHOBHI Cy4YacHI TPEHJIH PO3BUTKY
HiJIrOTOBKH 3100yBadiB (apMaleBTHYHOI OCBITH 3 OXOPO-
HU TICUXIYHOTO 3[0POB’S: MOJAETIOBAHHS MAariCTEPCHKHIX
mporpam JUIst CTYJACHTIB (apMalieBTHYHUX (pakymnbTeTiB 1
T CIISANTIIOMHOT OCBITH JUTS (hapMaIieBTiB; IMiATOTOBKa (ap-
MaleBTHYHOTO IIEPCOHAITY aITeK /10 IPOTUCTOSIHHS CTpecam,
nipodeciifHOMyY BUTOPSIHHIO, HaJJaHHS BiATIOBITHOI TOTTIOMOTH
MarieHTaM i CaMOIOIIOMOTH.

IlepenexTHBY MOJAIBLIINX A0CTLKEeHb MOJSTAI0Th Y BUBYCHHI
0COONMBOCTEH, pO3pOoOLIi Ta BIIPOBAHKCHHI IIEPSIOBUX MPAKTHK
3 OXOPOHH [ICUXIYHOTO 37I0POB’S Y BITYN3HSHY (hapMaICBTHIHY
TIPaKTUKY TPaKTHKY BiATOBIAHO /10 cTaniaptiB GPP.
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