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I'CTOCTPYKTYPA HUPOK IIYPIB, MATEPI AKHUX IIIJ{l HAC BAT'ITHOCTI
ITPU ITACUBHOMY TIOTIOHOITAJIIHHI OTPUMYBAJIX PAPMAINEBTUYHY
KOMITIO3UIIIO HA OCHOBI JIIBOKAPHITUHY

'Y «HcTutyT npo0biieM eHI0KPUHHOI maToorii imeHi B. . JlaHuneBcbKkoro
HarmionansHoi akagemii MeAMUHUX HayK YKpaiHm», XapKiB, YKpaiHa
’HanioHanpHuii papManeBTHYHUI yHIBEpCUTET, XapKiB, YKpaiHa

YIK 613.84:615.25: 618.2: 618.2:599.323.4

L. B. Bosoxos'?, B. A. Pu6ak?, JI. FO. Ceprienxo', C. C. Cokoosal, C. II. Kycroa!

I'CTOCTPYKTYPA HUPOK LIIYPIB, MATEPI SIKUX ITIJ YAC BATITHOCTI ITPU TACUBHOMY TIOTIOHOIIAJIIHHI
OTPUMYBAJIA ®PAPMALNEBTUYHY KOMIIO3UIIIO HA OCHOBI JIIBOKAPHITUHY

LITY «Incmumym npobnem endoxkpunnoi namonoaii imeni B. A. [Janunescokoeo Hayionanenoi akademii meduunux nayx Yxpainuy, Xapxis,
Vkpaina

’Hayionanorutl hapmayesmuunuil yrieepcumem, Xapkie, Ykpaina

[IpoBeneHo moCHiKEHHS TICTOCTPYKTYPHHX OCOOIMBOCTEH HUPOK HAILIAAKIB IIypiB, MAaTepi AKUX MiJ Yac BariTHOCTI 3a3HABAIIN BILIUBY
MIACHBHOTO TIOTIOHOMAIHHS Ta OTPUMYBAIH (hapMaleBTUYHY KOMITO3HIIiI0 HAa OCHOBI JIIBOKAPHITHHY. BIUIMB MaCHBHOTO TIOTIOHOMAIHHS ITiJ
Yac BHYTPINTHBOYTPOOHOTO PO3BUTKY HA TiICTOCTPYKTYPY HEPOK Yy 3pilOMY Billi IPOSBIAETECS HETaTHBHIMHY O3HAKaMU: 3MEHIICHHSAM HHPKO-
BUX TiJIeIb Ta AilaMeTpa NPHHOCHOI apTepiony, 301IbIIeHHsIM MpocBiTy Kancyau LlymisHcskoro-boymena ta giameTpa mpocBiTy 3BUBHCTHX
KaHAJBLIB, OLTKOBOIO AUCTPOQI€I0 ETTeNiI0 KaHAIBIIIB, apTEPiOIOCKIepO30M. 3acTOCYyBaHHs (hapMaleBTHYHOT KOMITO3HIii Ha OCHOBI JIiBO-
KapHITHHY MiJ 9ac BariTHOCTI 32 yMOB MOJIETIOBAHHS TACHBHOTO TIOTIOHOMANIIHHS Y MaTepiB MPH3BOJAUTH 10 3HAYHOTO 3MEHIIIEHHS BUpaXe-
HOCTI HETaTUBHUX 3MiH TiCTOCTPYKTYPH HUPOK y HAILAIKiB.

Kitro1oBi c10Ba: nacuBHe TIOTIOHOIANIHHS, BHYTPIIIHEOYTPOOHMI BIUIMB, HEGPOIPOTEKTOPHA [isl, (hapMalleBTHYHA KOMIIO3HULs, JIiBO-
KapHITHH.

UDC 613.84:615.25: 618.2: 618.2:599.323.4

L. V. Volokhov'?, V. A. Rybak?, L. Yu. Sergienko', S. S. Sokoloval, S. P. Kustova!

HISTOSTRUCTURE OF THE KIDNEYS OF RATS WHOSE MOTHERS RECEIVED A PHARMACEUTICAL
COMPOSITION BASED ON L-CARNITINE DURING PREGNANCY WITH PASSIVE TOBACCO SMOKING

ISI “V. Danilevsky Institute of Endocrine Pathology Problems of the National Academy of Medical Science of Ukraine”, Kharkiv, Ukraine

’National University of Pharmacy, Kharkiv, Ukraine

Introduction. Passive tobacco smoking is an unfavorable environmental factor, which remains quite common among pregnant women.
Nicotine reduces the activity of uteroplacental circulation, which leads to fetal hypoxia that is the pathogenetic basis of structural changes in
the kidneys and the risk of developing kidney disease in the periods of life remote from birth.

The aim of the study is to investigate the histostructural features of the kidneys in the offspring of mothers who received a pharmaceutical
composition based on L-carnitine in the modeling of passive smoking during pregnancy.

Materials and methods. The following experimental stages were carried out: modeling of passive smoking and administration of the test
substances to the experimental groups during pregnancy, autopsy of offspring at the age of 11 months with further assessment of histostructural
features of the kidneys.

Results. The effect of passive tobacco smoking during fetal development on the histostructural features of the kidneys is manifested in
mature rats by negative signs: reduction in the number and size of renal corpuscles, increase in the lumen of the capsule of Shumlansky-
Bowman and the diameter of the lumen of convoluted tubules, reduction in the diameter of the afferent arteriole, arteriosclerosis, as well
as pronounced foci of protein dystrophy of the epithelium of the convoluted tubules of the cortex, characterized by increased nephrocyte

© 1. B. Bonoxos, B. A. Pubax, JI. }O. Ceprienko ta in., 2024

CTarTs NOLMPIOETHCS HAa YMOBAX JiLEH311 -.
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TEOPIA TA EKCIHEPHUMEHT

desquamation and the formation of protein cylinders in the lumen of convoluted tubules. The nephroprotective effect of a pharmaceutical
composition based on L-carnitine at a dose of 25 mg/kg in offspring of mothers with a reproduced model of passive smoking during pregnancy
was proved, as a decrease in negative changes in renal histology was observed, as evidenced by the presence of only small foci of protein
dystrophy, as well as the dynamics of approaching histostructural parameters of the renal parenchyma of the intact control group.

Key words: passive tobacco smoking, in utero exposure, nephroprotective effect, pharmaceutical composition, L-carnitine.

Beryn. OfHUM i3 HECHPUSATIMBUX YMHHUKIB HaBKO-
JIMIIHBOTO CEePEAOBHINA € MACHBHE TIOTIOHONAJIHHS, SKE
3aJIMLIAETHCS. JJOCUTDH MOLUIMPEHUM SIBUIIEM y CYy4acHOMY
cycminbeTBi. lommpeHicTs MacCHBHOTO TIOTIOHOMAIIHHSA
cepen BariTHUX XiHOK y CHIA cranoButs O0mmsbko 25%
[1]. MeTabomiTi HIKOTHHY Ta MPOXYKTH 3TOPSHHS CHTa-
PeT 3aBHAOTh HAMOLIBIIOT ITKOIM BaTriTHUM Ta IXHIM ILITO-
JlaM, OCKITBKM MOXXYTh IPOHHKAaTH 4epe3 IUIaleHTapHUH
6ap’ep [2].

Bracnitok Ba30KOHCTPUKTOPHO! Aii HIKOTHHY 3MEH-
ITY€THCS AKTUBHICTh MaTKOBO-TUIAIIEHTAPHOTO KPOBOOOITY,
BUHMKAE IUIAIIGHTAPHA HEJOCTATHICTh, L0 INPHU3BOIUTH
JIO0 TINOKCIi TUIoAa Ta 3HIDKEHHS JI0 HBOTO TPAaHCIIOPTY
MO)KMBHUX PEYOBUH, a L€ CIPUSATHME PH3HUKY 3aTPUMKH
BHYTPILIHEOYTPOOHOTO pO3BHUTKY [3; 4]. Binxunenns Big
HOPMAJIGHOI OKCHTEHAIll IUI0/a, sIKe CIIOCTEpPIraeThesl 3a
YMOB IIIAllCHTAPHOI HEJOCTaTHOCTI, HETaTUBHO BILIMBAE
Ha PO3BHTOK HUPOK Ta IX (yHKI[IOHyBaHHS y IpeHAaTab-
HOMY Ta MicisSHaTaIbHOMY Tiepioni [5]. Emimemionmorivsi
JOCTIKSHHS TIOKa3aJTH, [0 TIOTIOHOMAMIHHS CIiT PO3IJIsi-
JIaT! SIK OIVH i3 HAaWBaKJIMBIMIHUX (DAKTOPIB PU3UKY PO3BH-
TKy Hedpomariid, 30KkpemMa XpPOHIYHOI XBOPOOH HUPOK Ta
Hedpoditiazy [6].

JoBeneHo, 1110 B yMOBAaXx IUIALEHTAPHOI HEJJOCTATHOCTI
Ta 3aTPUMKHU BHYTPIIIHEOYTPOOHOTO PO3BUTKY 3HAYHO TTiJI-
BHUIIY€ETHCS PU3UK MIKPOAJIbOyMiHYPil, 3HUKEHHS ILIBUJIKO-
CTi KiIyOOuKoBOi (hinbTpauii ¥ HUPKOBOI HEIOCTATHOCTI,
TaKOX BiJI0YBAIOTHCS 3MiHU Y PEHIH-aHTI0TEH3MHOBIH CHC-
TeMi IUI0/a, 110 BiJirpae poib y MporpaMmyBaHHI PO3BUTKY
rinepTeHsii Ta 3aXBOPIOBaHh HUPOK Y HAIMAJAKIB y MiCHs-
HaTampHOMY Tiepioni [7].

Jesiki aBTOpH IOKa3and, IO B yMOBaX MAacHBHOIO
TIOTIOHOTIATIHHS Ta IDIalEHTapHOI HETOCTATHOCTI Yy TIoza
BiIOyBa€ThCS MOPYIIEHHS He(dporeHesy i3 3MEHIICHHAM
KinbKOCTI HePpOoHiB [8; 9], @ TAKOXK CIIOCTEPIracThCsI MEMY-
JISIpHA JUCIUIA3is HUPOK, 10 MOXKE IiJBHUILYBATH PU3UK
anbpOyMiHYpii, T[JIOMEPYIOCKICPO3y, IHTEPCTHUIIATIBLHOTO
¢$i0po3y Ta NOMiIpHOT HUPKOBOI HEIOCTATHOCTI B MaiOyT-
HBOMY 32 YMOB JIii IEBHUX HE(QPOAECTPYKTUBHUX Ta reHE-
TUYHUX YMHHUKIB [10].

3Bakaroum  Ha  BHILNEBHMKIJIAJEHE,  JOLIIBHUM
€ BUBYCHHS CTPYKTYPHO-(QYHKIiOHAJIbHUX OCOOIUBOC-
Tel HHPOK HamaIKiB IIypiB 3pilIoro BiKy, MaTepi sSIKUX
IIi /T 9Yac BariTHOCTI 3a3HaBaJIM BINIMBY ITACHBHOTO TIOTIO-
HOMNAJIHHA Ta OTPUMYBaJIH (apMaleBTUYHY KOMIIO3H-
niro (PK) Ha 0CHOBI JTiBOKapHITHHY 11 BCTAHOBICHHS
i HeppompoTeKTOPHOT 1ii, 1110 JO3BOIUTH OOTPYHTYBATH
HNEPCIEeKTUBHICTh 1 3aCTOCYBaHHS MPHU TilTOKCEMIYHUX
CTaHaxX y BariTHUX, acOUiMOBaHMX 3 ILIALEHTAPHOIO
HEJOCTaTHICTIO, sIKa iIHJYKOBaHA MAaCUBHUM TIOTIOHONA-
JIHHSIM Ta 3 METOI0 NMPOQITaKTUKN BiJaJeHUX HACIiI-
KiB y HaIaJKiB.

MeTa — BUBYHMTH TICTOCTPYKTYpPHI OCOOIMBOCTI HUPOK
y HaIIaIKiB IIypiB, MaTepi SKUX OTPUMYBaIU (hapMarieB-
TUYHY KOMIIO3HIIII0O Ha OCHOBI JIIBOKAPHITHHY Ha MOJEII
MAaCHBHOTO TIOTIOHOMAJIHHS ITiJT 9ac BariTHOCTI.

Marepiain Ta Metroau. ExcniepmMmeHTanbpHE OCIi-
JOKeHHS TpoBezieHO Ha 80 Hamagkax HENiHIHHHX IIypiB
BikoM 11 micsaniB o6ox crareil. O6’exToM 1BOro mocCHi-
mxenns € ®K Ha ocHOBI JiBoKapHiTHHY [11].

[TpoBeneHo Taki eKCHEpUMEHTalbHI €Talu: CIapoBY-
BaHHsI, BCTAHOBJICHHS TIEPIIOTO JHS BariTHOCTI, MOJIEIIO-
BaHHsI [TaCHBHOTO TIOTIOHOMAJIHHS Ta BBEJCHHS JIOCIIIKY-
BaHUX PEYOBUH ITi[IOCITITHIM TPyTiaM IIiJT Yac BariTHOCTI,
ayTOICis Ham@AAKiB y Billi 11 MiCSIIiB 3 MOJABIIOK OIliH-
KOIO TICTOCTPYKTYPHHX OCOOIMBOCTEI HUPOK.

[Ticas BCTaHOBIEHHS MEPIIOrO JTHS BariTHOCTI MIypH
Oymu posmonineHi Ha 4 rpymu mo 10 camump i camiiB
y koxHid. [lepma rpyna tBapuH Oyna iHTAaKTHUM KOHT-
poseM, a apyra rpyma npeAcTaBisia HETaTUBHUI KOHTP-
0JIb 3 OTPUMAaHHSM JMCTUIBLOBAHOI BOJAU. TBapuHU Tpe-
THOI IpyNU OTPUMYBAJIH Mpernapar nopiBHsHHs Kapponar
B i30edexTuBHIH 1031 68 mr/kr. lllypam yeTBeproi rpynu
BBoMIM OK Ha OCHOBI JIIBOKapHITUHY B €)EKTHUBHIHN 71031
25 Mr/kr, sika Oyja BCTaHOBJIEHa Y IONEPENHIX NOCIIi-
JOKEHHSIX.

3 mepmroro IHS recrarii MoaeHHO mpoTsaroM 20 JHIB
y BUDIAAi cycrieH3ii 3 TBiHOM-80 BHYTPINIHBOILTYHKOBO
BBommn OK Ha OCHOBI JTIBOKapHITHHY, a IypaM Tpymd
MO3UTHBHOTO KOHTPOMIO — Mpenapar nopiBHsIHHSA Kapmo-
Hat. Bigomo, mo Kapmonar e mpemaparom merabonmiqaol
Iii, OMHUM 13 €(EeKTHBHUX PETYIATOPIB OKHUCIIOBAIBEHIX
MPOIIECiB B YMOBax TMOPYIIEHOr0 MeTaboi3My 1 TiloK-
cii, SIKMii 3aCTOCOBYETBhCS B aKyIIEPCHKO-T'IHEKOJIOTIUHIH
MpPaKTHII MiJ 9ac KOMIUIEKCHOI Teparii TecTo3iB y Barit-
HUX, (peTortaneHTapHol HEeOCTATHOCTI Ta 3aTPUMKHU BHY-
TPIMHBOYTPOOHOTO po3BHUTKY Iutona [12; 13]. Mertonom
10.P. PuGonoBneBa 3 ypaxyBaHHsAM KoeQillieHTa BHIIOBOI
YyTIMBOCTI BU3HaueHa i30edexTrBHa no03a Kapnonary mis
IIypiB, IKa CTAHOBUTB 08 MI/KL.

MonemnmtoBaHHS ITACKBHOTO TIOTIOHONAJIIHHS IPOBOIHIIH
3 1 mo 20 nenp BariTHOCTI. LllypiB mpyroi, TpeThoi Ta yet-
BepTOi TPYH MIOACHHO IiIAaBaJH Aii TACHBHOTO TIOTIOHO-
MATiHHS, TPUBATICTH SKOTO BiAMIOBi/1aja yacy TIiHHS OfHI€T
curapety (8—10 xBunwH). TBapHH PO3MIILyBaIH B TPO30-
piit kamepi po3mipom 95x80x65 cM, a criarOBaHHs CUTapeT
MPOBOJMIIM B MeTajeBiii KOpoOIli 3 OTBOpaMU B OKpeMiii
eKCIIepUMEHTalIbHIN KiMHaTi. BukopucToByBanu curaperu
koMmepuiiiHoro 6peHny (0,5 Mr HIKOTHHY, 6 MI' CMOJIN), SKi
BBA)KAIOTHCS CUTapeTaMy cepeaHboi MinHocTi [14; 15].

VY pe3ynbTari monoris Oyl OTpUMaHi HAIAAKH, TIO3HA-
YeHI aHaJIOTIYHO JIO0 Ha3B TPYII, JO SKUX HaJCKAIHd IXHI
Marepi. ¥ Bimi 11 MicAIiB 3 METOIO MOCIHIIKESHHS MiKpO-
CTPYKTYPH HHUPOK HAINA/KiB BHBOIWIM 3 E€KCIEPHMEHTY
IUIIXOM JIeKamiTamnii mix eQipHuM HapKO30M 3 JOTPUMAaH-
HSIM TIpaBHJI €BTaHAa3ii.

VYci TBapuHUM mepeOyBaiM Ha CTaHIAPTHOMY paIioHi
Xap4yBaHHS 3 BUIBHUM JOCTYIIOM JI0 BOAY BiJIOBIJHO JIO
pexomenpaniii — Guide for the Care and Use of Labora-
tory Animals (2011 p.). locimKeHHS TIPOBEACHO 3 TOTPH-
MaHHSM: «E€BpONEHCchKOT KOHBEHIIIT PO 3aXUCT XPEeOETHNX
TBapHH, 10 BUKOPHCTOBYIOTHCS IUISl JOCIIJHHUIBKHX Ta
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IHIINX HAYKOBUX ITi1ei» Bix 18.03.1986 p. 3 mOMOBHEHHAMU
02.12.2005 p.; «AupexTuBu €BpONEHCHKOrO MapiIaMeHTy
ta Pagu €C npo 3aXuct TBapHH, Ki BUKOPUCTOBYIOTHCS IS
HaykoBuX wineit» 2010/63/€C Bix 22.09.2010 p.; «3arans-
HUX €THYHUX NPHHIMIIB EKCIIEPUMEHTIB Ha TBapUHAX»,
yxBasieHnX [1’sITMM HalioHaIFHUM KOHTPECOM 3 010€THUKH
(Kuis, 2013). [Iu3aifH eKCIIEpPUMEHTY y3TOIKEHO Ha 3aci-
JaHHI KOMicii 3 muTanp OioeTrku HarioHaneHOTO (hapma-
neBTryHOTO YHiBepcutety (01.11.2021 p., mpotokon Ne 7).

BuroToBneHHs TiCTONOTIYHUX IpenapariB MPOBEACHO
3a CTaHJIAPTHUMHU MeTogaaMu. Mikpormpenaparu 3a0apBiio-
BaJI TeMaTOKCHITIHOM-E03HHOM Ta BUBYAJIH 3a JOIIOMOTOI0
CBITIIOBOTO Mikpockorma «Primo Star» (Zeiss, Himeuuuna).
Ha ricronoriunux npenaparax pi3HUX IUISHOK HHPKOBOT
MapeHxiMM BU3HAYEHO TaKi MOKa3HHWKH, SK: IUIOMA KIIy-
O6ouka 3 karcymoro IlymisHcbKOrO-bBoymena, niamerp
MIPOCBITY MPOKCHMAIIBHUX Ta JTUCTAIBHUX KaHAJbLIB, jdia-
METp NPUHOCHOI apTepionu. /liaMeTp mpocBiTy KaHAIIBIIIB
PO3paxoByBaIM LUISIXOM BH3HAYCHHS CEPEIHBOI TOBKHHU
JIBOX MEPIEHIMKYIIAPHUX NPsIMUX (HaiiMeHIIol Ta Haiino-
BIIIOi) MiXK IBOMa TOYKaMHU 0OBOLY.

CraTuCTHYHUHA aHaji3 OTPUMAHUX JaHUX IPOBEACHO
3a IOTIOMOTOIO TTaKeTa cTaTUCTHYHUX nporpam Excel 2010
Ta mporpamu Statistica 13.0 3 BUKOPUCTaHHSIM KPUTEPIO
Janna. BigMiHHOCTI MK rpynamu BBa)Kalll CTaTHCTUYHO
3Hauynmmu 3a p < 0,05.

Pe3yabraTH Ta ix o6roBopenHs. [IposeneHo anaii3
riCTOJNIOTIYHUX TpenapaTiB HUPOK 11-MicsSYHMX HaIIaAKiB
IHTAaKTHUX Ta MiJYIOCITITHIUX CAMUIb, SKi MIPOTATOM Barit-
HOCTI 3a3HaBaJIM BIUIMBY ITACHBHOTO TIOTIOHONAJIHHS,
a takox orpumyBasi PK Ha OCHOBI NBOKAapHITHHY a00
npernapar nopiBHsHHA KapmoHar.

licronoriuna cTpykTypa HHpPOK 11-MiCSYHHX CaMUIb
1 camiiB OIypiB — HAIaAKIB IHMAaKmMHUX MaTepiB y pasi
MIKPOCKOIIIYHOTO IOCIHIDKEHHS Majia THIIOBY OylIOBY
(puc. 1). Hupku BKpHTI TOHKOIO (iOPO3HOIO KarCysioro.
[NapeHnxiMa opraHy CKJIaJA€TbCSA 3 YITKO PO3MEIKOBAHHX
KIPKOBOTO 1 MO3KOBOTO WIApiB Ta BHYTPIIIHBOHHPKOBHX

Puc. 1. ITapenxima Hupku 11-micsyHoro uypa —
HaIAAKa iHTakTHOI MaTepi. Hupkosi Tinbus ta
NnepeBakHA KiIbKiCTh KipKOBUX KaHAIBIIB 0e3
3MiH; 3aymieHHs1 HeppouuTtis (1), 6inkoBi HUIIHAPH
y NpOCBiTi AesiknX KaHAJbLIB (2). 3a0apBiaeHHs
reMaToKCHUJIiIHOM-€03MHOM, 30iJibeHHs X250
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ceyoBUBIIHUX 1UIAXiB. KipkoBuil map Mae B HasBHOCTI
YHUCJIEHHI HUPKOBI TUIBIS (KIyOOYKH), 10 PO3TallOBaHi
31 3BMYAaWHOIO HIUIBHICTIO 1 MPEICTaBIICHI YTBOPEHHSIMHU
OKpymoi (opMu, SIKI MAlOTh MIEPEBAYKHO CEPENHIH po3Mip
1 CKJIaJal0ThCS 3 PO3TOPHYTHUX IETENb KAUISPIB 3 BUCOKOIO
KOHIIEHTPAIII€I0 KJIITHH 1 HOPMaJIbHAX CEYOBUX ITPOCTOPIB.
Takox 4iTKO IPOCTEXYBABCS 30BHIIIHIA MPOLIAPOK Karl-
cymu [llymnsHCchKOTO-boymeHa. KonmnBaHHS po3mipiB KiTy-
0OYKIB — HECYTTEBE 1 3aJTUIIAETHCS B MeKax (hizionoriqaaol
BiKOBOi HOPMH.

MauTtoHOK KamiJIIpHUX TI€TeNb, SKi YTBOPIOIOTH KITy-
0ouky, OyB BHUpPA3HUM, sOpa CHAOTEIII0 MalTh YITKY
OyZ0By Ta JOCHTh HacuueHe 3abapsieHHsA. CTyIiHb PO3-
HMIMPEHHS Ta MOBHOKPOBHOCTI KalJSIPIB y MeXaxX HOPMH;
EPUTPOLIUTH y KamiJsipaX MepeBa)KHO LEHTPaJIbHOIO Po3-
tamyBaHHg. OOuziBa smctka karcynu IllymistHCBKOTO-
Boymena, 1mo mpencraBieHi OJHONIAPOBHM IUIACKUM
eniTenieM, Bi3yalbHO He 3MiHeHi. [IpocBiT Kamncymm Bib-
HUH, 3BUYAHUN 3a po3MipoM. [IpokcuManbHiI 3BHBHCTI
KaHaJBI JOCHTh KPYIHI 3 By3bKHM 3JIeTKa HEPiBHUM IPO-
CBITOM, IXHI KIITHHH MalOTh KyOiuHy (opMmy i3 3a0Kpy-
IJICHOIO BEPXHBOIO YaCTHHOIO 3 IITOYKOBOIO OOJISIMiBKOIO.
JlucTanpHi KaHAIBI B YaCTUHI IPUJISTAHHS 10 HUPKOBOTO
TUTBLT MalOTh OUTBII IIMPOKHIA i PIBHUI MPOCBIT, BUCTE-
JIeHI HU3bKMM MNpPU3MaTHYHKUM emitesieM. Emitenii muc-
TaJIbHUX KaHAJbLIB 0€3 ILITOYKOBOI OOJISMIBKH. 3arajiom
HedpoTeniii He Mae o03HaK AUCTPOQii, MPOTEe y YaCTHHH
KaHaJbliB BiJI3HAUYEHO ITOMIpPHE PO3IMYILIyBaHHS arlikalib-
HUX BIAJUIIB HEQPOTEIIIO Ta CHOCTEPIra€ThCs 3MYyLICHHS
OKpEeMHX KIITHH, @ B IIOOIMHOKHUX IOJSIX 30pY BHUSBIICHI
OMVHHUYHI OLTKOBI HMTIHIPH Y TPOCBITI KaHANBIIIB.

Mo3KoBHIA MIap PO3MIIIYETHCS MiJ KipKOBHM, CTPYK-
TYypHOIO OIWHUIICI0 HOT0 MOPQOIOTiYHOI Oy0BHU € mipa-
Mifla, yTBOpeHa MPSMIMH KaHAJIBISAMHU Ta 30ipHUMH TPY-
6oukamu. [Ipsmi kaHAIBII BUCXITHOI Ta CMIAAHOT YaCTHHHU
meTai ['eHyie HEBENMKOTO iaMeTpa 3 TOHKOK CTIHKOIO,
c(hOpMOBaHOIO IUIACKMMH CHIOTENIONHUTAMH 0Oe3 O03HaK
quctpodii. JlucranbHi mpsiMi KaHANbI MarOTh IIUPOKUMN
PIBHMH TPOCBIT Ta BHUCTENICHI HU3BKHUM HPU3MATHYHUM
eIiTeNiEM.

Ha mexi ABOX mpoIapkiB HUPKOBOI MAPEHXIMHU YiTKO
MIPOCTEXYIOTHCSI TIOTIEPEUHi 3pi3M OYTOBHX Ta MDKIOJNb-
KOBHX apTepii i BeH, BiA SKUX BiIXOASTH MPUHOCHI apTe-
pioim, MO PO3IUISIOTECS Ha KaMIAPH HUPKOBOTO TiJIBIIS.
Kaninsipu kimy6ouka 30uparoTbes y BHHOCHI apTepion, sKi
JTAIOTh MTOYATOK MEPBUHHIN MepUTYOYIAPHiH Mepexi.

VYV HamazakiB mrypiB, Marepi SKHX IIiJ{ 9ac BariTHOCTI
3a3HaJM BIUIMBY HACUBHO20 MIOMIOHONANIHHA (Hezamue-
HUll KOHMPO/b), TiJ Yac MIKPOCKOIIIYHOTO JOCHIIKSHHS
CHOCTepiraucs 10BOJIi BUPaXKEeHI TiCTOIOTIYHI 3MiHH (PHC.
2) MOpiBHSHO 3 TBAPHHAMHM IHTAKTHOI TPYyIH, a came: BiJ-
3HAYaJ0Csl 3MEHIIEHHS SIK KUIBKOCTI, TaK i po3Mipy HHp-
KOBUX TiJIelb, Bi3yaJibHE 30UIBIICHHS IPOCBITY KallCyIH
IymnsHCchKOTO-BOoyMeHa 1 omHOuacHO 11 MOTOBIIEHHS
3a paxyHOK PO3POCTaHHS CIOJYYHOI TKaHWHH, LIO CBiI-
YHUTh NP0 JOCHTh BUPA3HUI TIIOMEPYIOCKIEPO3 i CKIepo3
CYAMHHUX TICTEINb.

Oxpim TOrO, Ccriocrepiraigocs 30iTbIIEHHS KiTBKOCTI
KaHAJIBI[IB KipKOBOI 30HW 3 O3HaKaMu OiJTKOBOI TUCTPO-
¢il, a momekyau i arpodii 3i 3IyIIeHHSIM HePPOIUTIB
i OLIKOBMMH LMJIIHIpaMH y TpocBiTi. BusiBneno aprepi-
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OJIOCKJIEPO3 Ta OCEPEAKOBUH CKIEPO3 HUPKOBOI CTPOMHU.
BHyTpinHs 000JI0HKa MIXKYaCTOUKOBHX apTepiii Mae 3BHU-
BUCTHH BUIVISL Ta HEPIBHOMIPHO 3BYXKEHI POCBITH 4epe3
pi3Hui po3mip eHorenito. Takox 3a3Hau 3MiH i IPUHOCHI
apTepii, sKi HabyBaJIM aHAIOTIYHOTO HEPIBHOMIPHO 3BYKe-
HOTO BHUIVISIY 32 PaXyHOK ITOTOBIIEHHS €IacTHYHOI MeMO-
panu. B ix mpocBiTax y nesKuX MICISIX Bif3Hadanmacs Kap-
THHA CIaJDKy €pUTPOLHTIB. BUpa3HICTh HaBEICHNX O3HAK
OITHAKOBA y HAIIAIKiB 000X CTaTeil.

OTKe, BHACIIJOK IMMaCHMBHOTO TIOTIOHOIIAJIIHHS MaTe-
PIB MiJ 4ac recraiii y HaimaKiB 3piioro BiKy criocrepira-
I0ThCS BUpa3Hi JUCTPO]IYHI 3MIHH 3 TPOSBAMHU CKIIEPO3Y
SIK TAPEHXIMH, TaK 1 CTPOMH OpraHy.

Ilig 9ac TiCTONOTIYHOrO JOCHIKEHHS HUPOK HaIaj-
KiB, MaTepi SKUX OTPUMYBAJH npenapam nopieusanus Kap-
Joxam y pa3i MOJICTIOBAHHS MTACUBHOTO THOTIOHOMAIHHS,
crocTepiraersest 30epekeHHs HOPMaJIbHOI TiCTOCTPYKTYpH
oprany (puc. 3), ajie 3 He3HaUHUM 3HIDKCHHSM KUTBKOCTI
HUPKOBUX TUIENb MOPIBHSAHO 3 TPYHOIO iIHTAKTHOTO KOHTP-
omto. Kiryboukn mMaioTe okpynity ¢opMy, IepeBakHO HOp-
MaJBHUHN PO3MIp 1 JIUIIIE TOJEKYTH BUSBICHI O3HAKHN HE3HA-
YHOTO CKJepo3y. KiyOouku ckiagaroTbesi 3 pO3TOPHYTHX
MeTeNb KanisipiB 3 IOCUTh BUCOKOIO KOHIICHTPALIED YCiX

THUITB KIIITHH, & TaKOX XapaKTepH3YIOThCS HOPMallbHUM
CEYOBUM IIPOCTOPOM.

Ipocsit kancymu LlymisiHcEKOrO-boymeHa OibImocti
HHUPKOBHX TiIEIb Bi3yaJbHO OJHAKOBHH 3 TAKHM Y 1HTaK-
THUX HAalaJIKiB, JIMIIE B IOOAWHOKUX IIONSIX 30py Bij-
3Hayasocss Horo posmupeHHs. OOuaBa JHUCTKH KallCyiH
BHCTEJICH] IUTACKUM eImiTenieM 0e3 BUANMUX AUCTPOQid-
HUX 3MiH.

3BUBHCTI KaHAJBI KipKOBOI 30HH XapaKTEePH3YIOThCA
HEBEJIMKAMH OCepeAKaMy IpiOHO3epHUCTOI OITKOBOI JHic-
Tpodii 31 3yIIEHHAM HEPPOUUTIB 1 OLIKOBUMH IIHMJIiH-
JIpaMH Y TIPOCBITI KaHAJIbIIB. ¥ MO3KOBOMY IlIapi HUPKOBI
KaHaJblli PO3TAIIOBYBAJIMCS [OCUTHh INUIBHO 3 HEPI3KO
BHUP@KEHHMH MpPOIIAPKAMU CIONYy4YHO! TKaHWHH. [Ipswmi
KaHaJblli OyJIM BUCTEJEH] IIIACKUMH €HO0TETI0IUTaMH.

binpura yactuHa aprepiil y TBapHH 1Li€l rpyIy Mae HOp-
MaibHy OynoBY. IX BHYTpilHS 0GONOHKA IOCHTH piBHA
3 TPOCBITaMU JIOCTaTHHOTO OOCSATY 3aBASKH OIHAKOBOMY
posmipy eHporenito. O3HaKM TOMIPHO BHPa)KEHOTO apTe-
piosockIepo3y BUSBIICH] JIMIIE B OAMHUYHUX MOJIIX 30DY.

Buiesa3HadeHe MOXXE CBITYHTH TPO JOCHTH HOP-
MalibHy poboTy dinsrpamiiinoro Ta peabcopOLiiHOrO
armapaTty HHUpPOK Y HAIllaJIKiB MaTepiB, sIKi 32 yMOB Mojie-

Puc. 2. [Iapenxima Hupku 11-MicsiYHOTO HIypa — HAIIAAKA MaTepi, y K0l BiATBOPEeHO Mo/1e/Ib MACHBHOIO
TIOTIOHONAJIIHHA MiJ Yac BariTHocTi: A — 30i1b1eHHs npocBity kancyau llymasHcbkoro-boymena y HUpKoBHX
Tiabusax; b — 3JylmeHHs: YacTUHU He(POUMTIB y MPOCBIT KaHANbUIB; B — HasiBHiCTH GiIKOBUX HMJIIHAPIB y
kaHaaenax; I' — ocepenok Bakyoqizanii napenxiMu. 3a0apBJieHHS] FeMaTOKCHJIIHOM-€03HHOM, 30inb1IeHHs X250
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Puc. 3. Hupka 11-mica4HOro mypa — HamajaKa
Martepi, sika orpumyBaia Kapaonar y pasi
MOJIeJII0BAHHS NACHBHOIO TIOTIOHONATIHHSA i
yac BariTHocTi. [IomipHe 30i1b1IeHHSI TPOCBITY
kancyau Hlymuasincskoro-boymena (1), Hepiske
nmiaBMILEeHHS JecKkBaMallii Hedpouurtis (2), OijikoBa
aucTpodisi okpemux Heppouutis (3), He3HAYHE
30iNbIIeHHs KiTbKOCTi 3BMBMCTHX KaHAJILIIB 3
OikoBUMM HUJIiHAPaMU y NpocBiTi (4). 3ad6apBaeHHs
reMaToOKCHJIiHOM-e03UHOM, 30i1buieHHs x200

JIFOBAaHHA ITACHBHOIO TIOTIOHOMAJIHHS ITiJ 9ac BariTHOCTI
OTPUMYBAJIH IIperapar nopiBHAHHA KapmoHar.

Ilig 9ac TiCTONOTIYHOrO AOCHTIMIKEHHS HHUPOK HaIaj-
KiB, MaTepi sSKux oTpumyBaiun @K Ha ocHo8i ni6oKapHi-
muny y paszi MOJENIOBAHHS IMaCHBHOTO TIOTIOHOMAJIHHS,
CIIOCTEpIraeThesl 30epekeHHs MapeHXIMH HUPOK 3 YITKHM
TMOAIIJIOM Ha KIpKOBH Ta MO3KoBHH miapu (puc. 4). Y kip-
KOBOMY IIIapi JIOCHTh BEJINKa KiJIbKICTh HUPKOBUX TiJIElb,
SIKI MAlOTh BHUDIJISL OKPYIIMX YTBOPEHb Ta CKJIQJAIOTHCS
3 ApiOHUX TOHKOCTIHHHUX KallIAPiB, BUCTEICHUX SHIOTEi-
onuTamu. Y TBapHH IIi€l TPYIH KUTBKiCTh HUPKOBHX TLICIh
Bi3yaJIbHO AemI0 OiIbIIa HiXK Y IIyPiB MO3UTHBHOTO KOHTP-
OJII0, SIKI OTPUMYBANH IIperapar HopiBHSHHA. HaBkomo
KaIliIApiB Y HIPKOBUX TIMBIAX PO3TANIOBAHI TOJOLIUTH.

3oBHimHIKA npomapok kancynu IlymisiHchkoro-boy-
MEHa MPEJICTABICHUH TUIACKKM OJHOLIAPOBUM EITeIieM.
BiszyanbHO po3MipH HUPKOBUX KIIyOOUYKiB HE3HAYHO KOJIH-
BAaIOTHCS Ta HE MAIOTh BIIMIHHOCTEH BiJ| KIIyOOUKIB I'pyIH
IHTaKTHOTO KOHTpOJIt0. KamiysipHi meTti AOCUTh BHpPasHi
3 YITKUMH A00pe 3a0apBICHUMH SIPaMH €HJIOTEIIO0.

[TpoxcumanbHi 3BUBUCTI KaHaNbLi BHCTENEHI KyOid-
HUM CIITETIEM 1 JIHIIe TOACKYIH allikalbHa YacTHHa 0e3
[IATOYKOBOT OONIAMIBKH. J[UCTalbHI KaHAIIBI[I BUCTCIEHI
HU3BKAM IPU3MAaTUYHHM CIITENiEM Ta MalTh IOCHTb
IIAPOKHHA TPOCBIT. | TUTBKH B OMMHIYHIIX MOJISX 30PY Bi3y-
aNi3yIOThCS O3HAKH JPiOHOBOTHHIIEBOI O1TKOBOI JHCTPO-
¢bii, o 10 CBIMYUTH 3NMYLIEHHS OKpEeMUX HE(POLUTIB Ta
MOOJMHOKI O1TKOBI LMITIH/APH B MPOCBITI KaHAJIbIIIB.

Y MO3KOBOMY HIapi HUPKOBI KaHaJblli LIIJIbHO pO3Ta-
LIOBYIOTBCSI Cepel] IIyXKUX BOJIOKOH CITOJYYHOI TKaHHHHU.
EniTeniii kaHanmpI[iB — NPU3MATUYHUHN, Y TMMOOAUHOKHX
TIOJISIX 30pY Bi/I3HAYAETHCS 3EPHUCTICTDH CIIITENII0 32 paxy-
HOK Bi/IKJIaJICHHS OUJIKIB Y LIUTOIIIAa3Mi, 1110 € IPOSIBOM Clla-
6oBHpakeHoi ApiOHO3epHUCTOT AUCTPODIi.

TEOPIsJ TA EKCIEPHUMEHT

Puc. 4. Hupka 11-micsiuHOro mypa — Hamjajaka marepi,
sika oTpumyBaja @K Ha ocHOBI JiBOKapHITHHY Y
pa3i MofieJIIOBAHHSA MACHBHOIO TIOTIOHONMAJIIHHA
mia yac BaritHocti. HupkoBi Tijibusi HopMaJibHOTO
o6csry, mpoceit kancyin lllymiasincbkoro-boymena
Mae€ 3BHYAITHUI Po3MIp, BeJINKa KUIBKICTh KIpKOBHX
KaHaJIbUIB 0e3 3MiH. 31ylIeHHs] OTMHUYHUX
Hedpouutis (1), mooquHoKi 6iNKoBi HUITIHAPH
y npocBiTi yacTuHM KaHaabUiB (2). 3a0apBiIeHHA
reMaToKCHJIIHOM-€03UHOM, 30iJIbIeHHsT X250

OTtxe, BHacHinok BBeneHHS OK Ha OCHOBI JiBOKapHi-
THHY MaTepsM Mija 9ac recTrarii y HamaakiB 3pijgoro BiKy
criocTepiraetbes 30epeKeHHs] HOpMaibHOI ricTodyHKI-
OHaJBHOI OylOBM OpraHy 3 IpiOHOOCEPEeNIKOBUMHM, HE3HA-
YHUMH AUCTPO(DIYHUMH O3HAKAMH B MAPEHXIMI Ta CTPOMI.

OnHOYacHO y BCIX HIJUIOCHIAHUX TPyNax HaIIa/KiB
IHTAKTHHUX Ta MiIOCIITHUX MaTepiB, sIKi MPOTITOM BariT-
HOCTI 3a3HaBaJM BIUIMBY ITaCMBHOTO TIOTIOHOAIHHS,
a takok orpumyBanu PK Ha OCHOBI JIIBOKAapHITHHY a0o0
npenapar TMopiBHAHHA KaproHar, NpoBeIEHO BHBYEHHS
TiICTOCTPYKTYPHUX XapaKTEpUCTHK IAPeHXIMH HHPOK
(Tabm. 1).

HeoOximHO 3a3Ha4YMTH, IO CTATHCTUYHO 3HAYYIINX
BIIMIHHOCTEH y TMOKa3HWKaxX Macu Tila, abCONIOTHOI Ta
BIZIHOCHOT Bard HUPOK B YCiX €KCIEPUMEHTAIBHUX IPyIax
HE BHUSBIICHO.

AHai3 TiICTOCTPYKTYpHHUX XapaKTEPUCTHK HUPOK, SIK1
HaBeneHi B Ta0J. 1, CBIMUMTH PO Te, MO IUIOIIA KITyOOouKa
3 kancynoro [llymisiHcpkoro-boymena y Hamaakis, marepi
SIKMX 3a3HaBaJIH 110 TACUBHOTO TIOTIOHONAJIIHHS, € CTaTHC-
TUYHO 3HAYYIIEe MEHIIOK Ha 24,57% MOPIBHSHO 3 TPYIOI0
IHTaKTHOTO KOHTpoOmo. Hamaaku TBapuH, SKi OTpUMYBaJIH
npemnapat mopiBHAHHSA abo PK Ha OCHOBI JTiBOKApHITHHY,
JEMOHCTPYBAJI MCHII BUpa3HE 3HIKCHHS IUIOLI KIIy-
Oouka 3 kamcyinoro llymmsacekoro-boymena, ockimbkn
BoHa Oyma Oimpmoro Ha 16,02% i 22,49% BignoBigHO
MOPIBHSHO 3 HeraTMBHUM KoHTposieM. Ilmomia kimyGouka
3 karcynor LlymnsHcebkoro-boymena y HaiaakiB TBapyH,
skuM BBOAMIH DK Ha OCHOBI JIBOKAapHITHHY, Maibke HE
BiZIpi3HsIacs Bijl HALAJKIB LIy PiB IHTAKTHOI IPYIIH.

[Toka3HuKM AiamMeTpa MPOCBITY 3BUBHCTHX KaHAJbIIIB
BHACJIIOK [ii ITaCMBHOTO TIOTIOHONAJIHHS 3pOCTAIOTh:
JiaMeTp TPOCBITY NPOKCHMAJIBHHUX KaHAJbILIB 301IbIIY-
eTbes Ha 32,69%, a qucranpHUX — Ha 19,79% mopiBHSIHO
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Tabmuus 1

licTocTpykTypHi XapakTepucTUKH MapeHXiMU HUPOK y 11-MicsiYHUX HAIAAKIB IHTAKTHUX TAa MiAX0CTiAHUX
caMHllb, IKi POTSIrOM BariTHOCTI 3a3HAaBAaJIM BIJIMBY NACMBHOIO TIOTHOHONAJTiHHS

Tpyna Teapus, Inoma kiaydouka HiameTp npocBiTy KaHaJIbUIB, MKM Tiamerp
Me [QQ. Wlymasmcnoro- npiocHof
n=80 By 0 MPOKCUMAIHLHUX JTUCTAIBHUX apTepioun, MKM
OyMeHa, MKM
I Terrasresii KOHTPOI: 7009,40 21,29 17,08 14,80

[6021,87-7415,67] [19,05-24,11] [14,83-18,56] [13,03-16,20]

1I TTacuBHE TIOTIOHOTIATIHHS 5286,85 * 28,25 * 20,46 * 10,24 *
(HeraTMBHHUN KOHTPOJIb) [4546,01-6301,39] [25,36-31,64] [18,63-23,08] [9,13-11,17]

I1I ITacvBHE TIOTIOHOMIAIIHHS Ta 6133,73 2433~ 17,55~ 12,70 ~
Kapmonar, 68 Mr/kr [5580,25-7101,82] [21,60-26,93] [14,76-20,15] [11,57-13,80]
25 Mr/Kr ¥ [5655,24-7207,87] [20,18-27,12] [15,94-19,77] [11,06-14,66]

[MpumiTka: n — KiNBbKiCTh BU3HAYEHb y Tpymi; Me — Meniana; Q, — meprumii KBapTuik; Q, — TPeTil KBapTUIIb; * — CTATUCTHIHO
3HaUyIIi BiAMIHHOCTI 3a kpuTepieM danHa (p < 0,05) mOpiBHAHO 3 IHTAKTHUM KOHTPOJIEM; ~ — CTATUCTHYHO 3HAYYIII BiIMiHHOCTI 32
kputepiem [lanna (p < 0,05) mOpiBHSAHO 3 TPYNOIO HETATUBHOTO KOHTPOIIIO.

3 {HTaKTHUMH TBapuHaMHu. BomHowac miameTpm mpocCBiTY
MPOKCUMANbHUX Ta IUCTANBbHUX KaHAJbIIB Yy Hala-
KiB, MaTepsM SIKMX BBOAWJIM Npernapar IOpiBHIHHS,
XapaKTepU3YIOThCs MEHIIMMHU 3HA4eHHsIMH (Maike Ha
14%) MOPIBHSHO i3 TPYIIOI0 MACHBHOTO TIOTIOHOMAJIHHS.
VY Hamankis mypis, sxi orpumyBann @K Ha ocHOBI JiBo-
KapHITHHY, CIIOCTEPIra€ThCsl CTATHCTHYHO 3HAYyIle MEH-
A AiaMeTp NPOCBITY NMPOKCHMAIBHUX Ta JUCTAIBHUX
kaHabLiB (Ha 17,95% i 11,09% BimoBigHO) MOPIBHSIHO 13
TPYIOKO0 TACHBHOTO TIOTIOHOAIIHHSL.

JiameTp TPHHOCHOI apTepioNii TaKOXK 3a3Ha€ 3MiH
y MIypiB TPyHOH HETaTHBHOTO KOHTPONIIO, OCKUIBKH BiH
€ meHmmM Ha 30,81% MOpiBHAHO 3 iIHTAKTHUM KOHTPOJIEM.
V HamankiB TBapuH, siki orpumyBanu @K Ha 0CHOBI J1iBO-
KapHITHHY, 3a()ikCcOBaHI BHIII MOKa3HUKH JAiaMeTpa HpH-
HOCHOI aptepionu Ha 23,34% MOpiBHSHO 3 TPYIOIO TTACHB-
HOTO TIOTIOHOTATIHHSL.

CTaTHCTUYHO 3HAYYIIMX BiJMIHHOCTEH y MOKa3HHMKaxX
wroni kiaybouka 3 Karcynoto IllymistHchkoro-Boymena,
JliaMeTpa MPOCBITY 3BUBHCTUX KAaHAJIBIIIB Ta JAiaMeTpa Mpu-
HOCHOT apTepioiy M rpynaMy TBapuH, SKi OTPHMYBaIH
©®K Ha 0CHOBI JTIBOKapHITHHY Ta Ipemnapar MOpiBHIHHS, HE
BUSIBJICHO.

OTXe, IOCHIIKEHHS TiCTONOTIYHOI OyIOBH HHPOK
11-MicSYHHX UTypiB — HAIIAJKIB iHTAKTHUX MAaTrepiB CBiA-
YHUTh, MO iX CTPYKTypa BianoBigae (izionoriyHii HOpmi
3pLIIOro PenpoIyKTUBHOTO BIKY.

Bigomo, 1110 11T Yac HECTIPUATINBUX YMOB Y BHYTPIIIIHBO-
YTPOOHOMY CEpPEIOBHIIN, 30KpeMa y pa3i MACHBHOIO THOTO-
HOTAIIHHS, MOPYIIYEThCsl HE(POreHes3, M0 MPH3BOAUTH J0
3MEHILEHHS KUTbKOCTI He(ppOHIB Ta MigBUILEHHS (UIBTpariii-
HOTO HAaBaHTA)KEHHS Ha peIuTy HepoHIB, BUHUKAE iX Timep-
Tpodis Ta KIyOoUKOBa rinepdinbTparis, mo crpuse $hidpos-
HUM 3MiHaM y KITyOOYKaX, 3aTPUMIIi HATPito Ta PopMyBaHHIO
CHCTEMHOI W BHYTPIITHBOKITYOOUKOBOI Tineprensii. i mpo-
LIECH BiNIrparoTh POJb y PO3BUTKY ITIOMEPYIOCKIEPO3yY, IO
3TOIOM TIPU3BOIATH JO TOMABIIOTO 3MEHIICHHS KiTBKOCTI
(YHKI[IOHATIBHO aKTUBHUX HE(POHIB, MIKpOaIb0yMiHypii
¥ ipoTeiHypii Ta MOXKYTh 3aBEPIIMTHUCS HUPKOBOIO HEJJOCTAT-
HICTIO Ha CIIATHKX eTarax OHTOreHesy [8].

VY nocnikeHHI HUpOK 11-MicsYHUX HaIIaJKIB MaTepis,
SIK1 TI1JT 9Yac BariTHOCTI Oyiy MifIaHi TAaCUBHOMY TEOTIOHO-

MaJIiHHIo, 3a()iKCOBaHI O3HAKHM AUCTPO(IIHUX 3MiH, a came:
3MEHIIEHHS KITBKOCTI Ta pO3Mipy HUPKOBHX TiJiellb, apTe-
pionockiiepo3, 30UIbIIeHHsT TpOocBiTy Karcymu [lymiisiH-
cpKoro-boymeHa, 10 MoXe CBIJUUTH PO TIIOMEPYISpHY
rinepQuIbTpaIliro, a TaKoX IiJBUIICHHS JIeCKBaMarlii
He(QPOLUTIB Ta KUIBKOCTI OLIKOBUX IIMJIIHAPIB Yy MPOCBITI
3BHBUCTUX KaHAJIBIIIB, [0 BKAa3y€ HA aKTHBHI ITponecH OiJ1-
KoBOi aucTpodii B emiTemii KaHaJIbIIB KOPH.

3acikcoBaHi SBUIIA [TIOMEPYIOCKIEPY y TBApUH I'PYIH
HETaTHBHOTO KOHTPOJIO CBigYaTh MPO TinmepiapTparito,
sIKa MOXKE CYIPOBOMKYBaTHCA TyOyJIOIHTEpCTHIIIaTbHUM
3aMajeHHsIM 1 MiKpoanbOyMiHYpi€lo 3a TBEPIKCHHAM Aes-
KuXx aBTOpiB [16].

BusiBiieHi 3MiHH TiCTOCTPYKTYpHM HHPOK Yy Hailaji-
KiB 11-MiCSYHOTO BIKYy BKa3ylOTh Ha T€, LIO JIisl HIKOTHHY
Yy BHYTPIIIHBOYTPOOHOMY MEpiojli HETaTUBHO BILUIMBAE Ha
PO3BUTOK Ta CTaHOBJIEHHs (DYHKIIT HUPOK y MX TBAPHH.
[MoBigomisieThCs, IO MACUBHE TIOTIOHOMAJIHHS BUKIIMKAE
eHjoTemianbHy AUCOYHKII0O B HHUPKax BHACTIJOK ITij-
BUILCHHS CTYIICHS arolTo3y MOMOLMUTIB Yepe3 IHAYKIIo
OKcHAaTUBHOrO crpecy [17].

Bimomo, 1m0 JTiBOKapHITHH 3aydeHUH 0 TPAHCHIOPTY
JTOBTOJIAHITIOTOBUX JKUPHUX KHCJIOT Yepe3 MITOXOHpi-
aJpHy MeMOpaHy, IPUTHIYY€e YTBOPCHHS BUIBHUX pajfKa-
JIB, O CTIPHSIE -OKUCIEHHIO )KUPHUX KUCIIOT Y MITOXOH-
Ipisix uist 3a0e3medeHHs! KIITHH eHeprieto [18].

JloBezieHO, 110 BHACIIMOK TiMOKCIT aKTHBYIOTHCS MPO-
I[ECH 3aMajCHHs, SKi BUKIUKAIOTh HAJAMIPHE BIIKJIAICHHS
OINKIB Y MO3aKJIITHHHOMY MaTpPHKCi TyOyIOIHTEpCTHIIATb-
HOTO0 ITPOCTOPY B HUPKaX, 1110 IPU3BOAUTH 1O HE3BOPOTHOT'O
($ibpo3y ocraHHIX. 3aBIIKH JIIBOKAPHITHHY BiJOYyBaeThCS
MociabieHHs 3alajeHHs] Ta aKTUBHOCTI aloONTOTHYHMX
MIPOLIECIB Y HUPKAX 31 3MEHIIEHHAM IPOrpecyBaHHs TyOy-
JOIHTEPCTHIIATHHOTO (hi0pO3y IIIIXOM 30epeKEeHHS roMe-
0CTa3y B MITOXOHJIPisIX Ta 3HIKCHHS eKCIIpecii mpo3amab-
HUX 1 mpodidpo3HuX UTOKIHIB [19].

MoykHa BHCYHYTH TNpPHIYIIEHHS, IO BHIIE3a3HAYCHI
MO3UTHBHI TICTOCTPYKTYPHI XapaKTEPUCTHUKN HUPOK Yy TBa-
PHH 3pijoro Biky, Marepi skux orpumyanu ®K Ha ocHOBI
JIIBOKAPHITHUHY IIiJT Yac BariTHOCTI 32 YMOB MOJICITIOBaHHS
MIACHBHOTO TIOTIOHOTAJIIHHS, 3yMOBJIEHI MIATPUMKOIO HOp-
MaJIbHOTO (yHKLIOHYBaHHS MiTOXOH/PiaJbHOI Mepexi,
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3HIDKCHHSIM OKHCJIFOBAJIBHOTO CTPECy Ta PIBHS MeIiaro-
piB 3amalieHHs MiJ] 9ac BHYTPIIIHBOYTPOOHOTO PO3BUTKY
3aBISKM aHTHOKCHIAHTHUM BJIACTUBOCTAM 00’€KTa JOCIIi-
Joxenns [20].

Bci Bumeonucani 3MiHHM TiCTOJOTIYHOT OyZOBM HHUPOK
y Tpymi TBapHH, MaTepi IKUX IPOTITOM BariTHOCTI OTPUMY-
Bayu ©K Ha OCHOBI JIIBOKAPHITHHY 32 YMOB MOJICITFOBAHHS
MIACUBHOTO TIOTFOHOMAJIHHS, 3aCBiI4yIOTh HE(QPOIPOTEK-
TOpHY Mil0, PO IIO BKa3ye 3HAYHE 3HIDKCHHS BHpake-
HOCTI, TIOPIiBHSTHO i3 TPYIOI0 HETAaTUBHOTO KOHTPOITO, a00
BIJICYTHICTh HETaTHBHHX O3HAK y TBapHH Ii€i rpymu. Ha
TICTOJIOTIYHUX Ipernaparax i€l rpymnu TBapuH 3aikCoBaHi
Jie qpioHi ocepeaku OikoBoi aucTpodii, mpo sKy cBia-
YUTh 3YIICHHS OIMHUYHUX HE(POIUTIB Ta MOOJUHOKI
O1JIKOBI LMITIHJIPH Y TIPOCBITI KaHAJIBIIIB.

HeoOxigHO Takox BKa3arw, IO 32 BUPA3HICTIO Hepo-
MIPOTEKTOPHOTO BIUIMBY Ha CTPYKTYPHI IpPOSBU (DYHKIIiO-
HaJIFHUX 3MiH HUPOK Y Hallla JIKiB 3p1JIOTr0 BiKY, sIKi 3a3HAIN
BIUTHBY MMACHBHOIO TIOTIOHOMANIHHS y BHYTPILIHBOYTPOO-
HOMy Tiepioni, @K Ha OCHOBI JIBOKAPHITHHY MEPEBHILYE
Iito mpemnapary nopiBHAHHSA KapaoHat, OCKiTBKH Ha TiCTO-
JIOTIYHUX TpenapaTax HUPOK OCTAaHHBOTO Bi3yali3yeThCs
He3Ha4YHe ITiIBUIIICHHS ecKBaMarlii HeporuTiB Ta ix Oi-
KOBO1 TUCTpOodii.

OTpumaHi pe3yabTaTH JaioTh 1H(GOPMALIO 1010
BIUIMBY YMOB BHYTPILIHbOYTPOOHOTO PO3BUTKY, 30Kpema
MTaCHBHOTO TIOTIOHOIIANIIHHS, 1HIYKOBAaHUX HUM TiIOKCIT Ta
IUTALIeHTapHOT HEIOCTAaTHOCTI, Ha TICTOCTPYKTYPHHUH CTaH
HUPOK IIYpiB, @ TAKOXX MPO MOXIUBICTH PaHHBOI Mpodi-
JIAKTUKU He(pOIIaTiii, MaToreHeTHYHI OCHOBHU SKHUX C(Op-
MOBaHI y TeCTaIliifHOMY TIepio/i i BILTABOM BHIIIe3a3Ha-
YCHUX YUHHHKIB.

OTxe, pe3ylbTaTi BOTO JAOCIIUKeHHS BKa3yIOTh Ha Te,
10 HAPKH HAIaJKiB MaTepiB, SIKi 3a3HABAIN BIUIMBY MTACHB-
HOTO TIOTIOHONAJIHHS, JEMOHCTPYIOTh O3HAKH 3HIKEHOL
(YHKIIOHAIBHOCTI TMOPIBHSAHO 3 IHTAKTHUMH TBapHHAMH,
110 3 YaCOM MO)KE MPU3BECTH 10 BUIICONMCAHNX HACIIIKIB
JUTsL 37I0pOB’sI, OCOOJMBO HA CMAJHOMY C€Talll OHTOTEHE3Y.

TEOPIsJ TA EKCIEPHUMEHT

OtpuMaHi AaHi JO€THYIOTBCS JI0 Cy4aCHUX YSIBJIEHB IIPO BaX-
JIMBICTh MIATPUMKHA HOPMAJIBHOTO BHYTPIIIHBOYTPOOHOTO
cepeoBHIIa Uil 3a0e3MEeUeHHs] ONTHMAJIBHOTO PO3BUTKY
HHUPOK Ta 1X (DYHKLIOHYBaHHS MPOTATOM HUTTS. OCKUIBKH
HETaTUBHI YMHHMKH, SIKI 3MIHIOIOTH YMOBH BHYTPIIIHBO-
YTPOOHOTO PO3BUTKY, 30KpeMa IacHBHE TIOTIOHOIATIHHS
Martepi, MOXKYTh BiII3epPKaJIFOBATUCS HA CTaHi 3I0pPOB’S sIK
Marepi, Tak 1 HalaaKa B MAaiOyTHHOMY, BOYKIIBUM € TIPOBE-
JIeHHsI TIONAJIBIIIX JOCIIKEHb 3 BUBUCHHS MeXaH3MiB (op-
MYBaHHSI BijIaJleHUX HACIIi/IKIB BIUTMBY ITACHBHOTO TIOTFOHO-
TAJTIiHH, a TAKOX TOIIYK 3ac001B, 3AaTHIX 3MEHIITyBaTH HOro
HEraTuBHY [it0. Pe3ynmsrary oriHku HeQpompoTeKTOpHOT il
(bapManieBTUYHOI KOMITO3HIIIT HA OCHOBI JIIBOKApHITHHY CBIJI-
YaTh MPO MEPCHEKTUBHICTh MOAAIBIINX (hapMaKoIoridyHUX
JIOCITIJPKEHb 3 METOI0 OOTPYHTYBAHHSI ITIIXOIB JI0 Ipogisiak-
THKU Ta JIIKyBaHHS HEraTHBHUX HACIIJIKIB (heTOILIaeHTapHOT
HEJIOCTATHOCTI Y MaTePiB Ta iXHIX IUIO/IB, BUKITUKAHUX TIITOK-
Ci€r0 BHACTIZOK TIOTIOHOTIAJIIHHSL.

BucnoBku

1. BcraHOBNEHO HETaTWBHI CTPYKTYpHI 3MiHH HHPOK
y IypiB — HAmAaAKiB MaTepiB, SAKi MiJ dYac BariTHOCTI
3a3HaBaJlMl BIUIMBY ITACMBHOTO TIOTIOHOIIANIIHHS, 30KpeMa:
3MEHIIEHHS HUPKOBUX TiJIel[b Ta JiaMeTrpa MPHHOCHOT
aprepionin, 30UIBIIECHHS MPOocBiTy Kamcymd IymistH-
cpKoro-boymeHa Ta jgiamerpa npocBiTy 3BUBUCTUX KaHAIIb-
I1iB, TIOCHJICHHS OUTKOBOT MUCTPO(ii emiTeNito KaHANbIIIB,
apTepioNIOCKIIEPO3.

2. BuzHayeHO HE(PONPOTEKTOPHY Jil0 Yy HAIIAJKIB
3piyioro BiKYy, Marepi SIKUX OTpUMYyBaiH (papManeBTHUYHY
KOMITO3HIII0 Ha OCHOBI JIBOKapHITUHY B 1031 25 Mr/Kr
y pa3i MOIenoBaHHs ACHBHOTO TIOTFOHONAJIHHS IMiJ] 4ac
BariTHOCTI, sIKa MPOSBIIUIACS 3HAYHUM 3MEHILCHHSIM BHpa-
JKEHOCTI HETaTMBHHUX 3MIiH y TICTOCTPYKTYpi HHPOK. 3a
BHPA3HICTIO HE(PPOIPOTEKTOPHOI Mii Ha TICTOCTPYKTYpHI
0COONMBOCTI HUPOK y HAIAJAKIB (hapMaIieBTHYHA KOMIIO-
3MIIisI HA OCHOBI JIIBOKAPHITHHY B 1031 25 MI/KT TIEPSBHIILY €
e(exTuBHICTH 11ii npenapary nopiBHsHHS KapaoHat y no3i
68 MI/KL.
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CHANGES IN REDOX HOMEOSTASIS IN LUNG TISSUE UNDER CONDITIONS OF DMH-INDUCED COLON
ADENOCARCINOMA

Ivan Horbachevsky Ternopil National Medical University of the Ministry of Health of Ukraine, Ternopil, Ukraine

The study is dedicated to the experimental assessment of the parameters of the redox system in the lung tissue of rats under conditions
of modelled cancerogenesis.

Materials and methods. The experiment involved 110 adult male outbred white rats. Colon adenocarcinoma in situ was modelled by the
weekly administration of N,N-dimethylhydrazine hydrochloride for 30 weeks.

Results. The most pronounced changes in redox reactions in the lung tissue of the experimental animals were observed starting from stage
4 of the study. Accordingly, the level of POM, exceeded the control group results by 1.7 times (stage 4) and 2.8 times (stage 7). The activity
of Cat in the lung tissue significantly decreased throughout all observation stages by 1.1 times at stage 1 and 2.0 times at stage 7. It should
be noted that the activity of SOD in the lung tissue of the experimental animals increased at stages 1-3. However, starting from stage 4, this
indicator significantly decreased. During stages 1-3, the concentration of CP in the lung tissue was almost identical to that of the control group.
From stage 4 onwards, this indicator significantly increased, exceeding the control group values by 1.5 times (stage 4) and 2.8 times (stage 7).
Analysis of non-enzymatic biological markers of the antioxidant system revealed that the GSH content in the lung tissue during stages 1-3 was
virtually identical to the control group. Starting from stage 4, this indicator significantly decreased at all subsequent stages of carcinogenesis.
A similar pattern was observed in the mediators of the glutathione system of antioxidant defense. At the final stage of observation, the GPx
level was 1.5 times lower, and the GP level was 1.5 times lower compared to the control values.

Conclusions. The development of the chronic neoplastic intoxication syndrome, due to the excessive formation of toxic metabolites, cre-
ates significant strain on the antioxidant system and leads to a decrease in the activity of antioxidant enzymes as well as a substantial reduction
in the concentration of non-enzymatic antioxidant mediators.

Key words: induced carcinogenesis, antioxidant system, redox balance, lungs.

YIK 616.24:612.014-022.322:616.345-006.6-085:546.57/.59/.72-022.532]-092.9

A. A. Pumap, M. O. KBama, H. B. Orinceka, 1. 5SI. Augpiiiuyk, I. B. I'ermaniok, 3. M. HeGecna, 10. B. Copoxka,
H. €. Jicunuyk

3MIHM OKHCHO-BIJJTHOBHOTO 'OMEOCTA3Y B TKAHWHI JETEHb 3A YMOB JIMI-IHIYKOBAHO{
AJJEHOKAPIIMHOMHY TOBCTOI KUIIKA

Teproninbcokuil HayioHanvHuii meduynuil yHigepcumem imeni 1. A. Topbauescokozo Minicmepcmea oxoponu 300pos’s Ykpaiuu,
Tepnonine, Ykpaina

JociipKkeHo napaMeTpy OKHCHO-BiJTHOBHOT CHCTEMH B TKaHHHI JIETEHb IIyPiB 32 YMOB 3MO/IEIbOBAHOTO KaHI[eporeHesy. B excriepumenTi
BuKoprcTaHo 110 Ginix craTeBo3pinux ayrOpeHHX IIypiB-CaMIliB. AZIEHOKapIIMHOMY TOBCTOI KMIIKH in situ MoemtoBaan BBefeHHIM N,N-
IUMETUIT1APa3HHY TiAPOXIJIOPHIY ONUH Pa3 Ha THKACHB BOPONOBXK 30 TIKHIB.

Ha mouartkoBHX eTamax KaHIeporeHe3y (yHKIIOHAIbHA CIIPOMOYKHICTh AaHTHOKCHIAHTHOT CHCTEMH Oyiia TOCTATHHOKO JUIS 3armo0iraHHs
PO3BUTKY OKCHAATHBHOTO cTpecy. [lounHatoun 3 4-ro eTary JOCHTI/UKEHHS BiI3HAYEHO JOCTOBIpPHE 3POCTAHHS MOKA3HUKIB OKCHIATHBHOTO
CTpECY, a TaKOK KOHLIEHTpAIlii MPOIYKTIB OKUCTIOBAIBbHOI Mo diKaii OiTKiB m1a3Mu KpoBi. PO3BUTOK CHHAPOMY XpOHIYHOT HEOIIIACTHYHOT
IHTOKCHKALIi 32 paXyHOK Ha/UTHIIIKOBOTO YTBOPEHHS! TOKCHYHUX KaTaOOJITIB CIIPUYHHSIE ICTOTHE HaBaHT)XCHHS Ha JIAHKM aHTHOKCHUIAHTHOT
CHCTEMH Ta NPU3BOAUTH SK JO 3HIDKEHHS AKTHBHOCTI aHTHOKCHJAHTHHX (DEPMEHTIB, TakK 1 70 CYTTEBOTO 3MEHIIECHHS KOHIEHTpAIliit
HeepMEHTATUBHIX aHTUOKCHIAHTHHUX MeiaTopiB.

KurouoBi ciioBa: iHayKoBaHMIT KaHIIEPOTeHE3, AHTHOKCHIAHTHA CHCTEMA, OKMCHO-BIIHOBHUIA OaiaHc, JIeTeHi.
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Introduction. Colorectal cancer (CRC) is a complex
condition influenced by various factors. While the precise
cause remains elusive, research underscores the impact of
lifestyle elements such as diet, smoking, stress, alcohol con-
sumption, and exposure to toxins [1; 2]. Oxidative stress
(OS) precipitates inflammatory responses in the intestinal
mucosa, genetic predisposition, alterations in intestinal
immune responses, and notably, dysbiosis-changes in the
composition of gut microbiota, which were recognized as
integral to CRC development. Numerous studies validate
the role of free radicals in initiating, promoting, and pro-
gressing multistage carcinogenesis. Oxidative stress within
intestinal mucosal cells is likely pivotal in CRC pathogen-
esis [3-5]. Free radical-induced oxidative damage can trig-
ger metabolic pathways, leading to the production of other
proteins that influence cell proliferation and inflammation
processes [6]. Given the biological unity of the body’s
organs and systems, we can confidently state that oxida-
tive stress is harmful to the entire body in the case of colon
neoplasia.

Oxidative stress arises from an imbalance between
pro-oxidant molecules and the cell’s antioxidant defense
mechanisms. This imbalance triggers damage to cells in the
digestive tract, encompassing DNA injury, protein aggre-
gation, and membrane dysfunction. It is established that
reactive oxygen species (ROS), through interactions with
cellular macromolecules like proteins, nucleic acids, and
lipids, disrupt vital cellular processes. For instance, oxida-
tive DNA damage may manifest as base oxidation, single-
and double-strand breaks, or the formation of abasic sites.
Furthermore, unrepaired oxidative DNA damage heightens
the risk of mutagenesis, potentially affecting crucial genes
governing cell growth, such as tumor suppressor genes and
proto-oncogenes, thereby contributing to cancer develop-
ment [7-8].

Given the above, the present paper is devoted to the
study of the parameters of the redox system in lung tissue
in rats with DMH-induced colon adenocarcinoma.

Materials and methods

Animals

The study was conducted on 110 white, sexually mature,
outbred male rats weighing 190 + 5 g. The experimental
animals were kept in standard vivarium conditions. The
survival and body weight of the animals were monitored
throughout the study. The rats had free access to drinking
water and a basic diet ad libitum. All animal experiments
used in this study complied with generally accepted
international standards and were approved by the Bioethics
Committee of the Ternopil National Medical University
(Minutes No. 75 of 01.11.2023).

Rats were randomly divided into 2 groups:
Group 1 — 50 control animals, Group 2 — 60 animals
with induced colorectal adenocarcinoma in sifu. The
N,N-dimethylhydrazine (DMH) colorectal cancer model
is a well-known and widely used model of chemically
induced colon cancer in animals. It shares a number of
morphological and molecular characteristics with sporadic
CRC in humans. DMH-induced colon adenocarcinoma
was modelled by administration of N,N-dimethylhydrazine
hydrochloride (Sigma-Aldrich Chemie, Japan, series
D161802) dissolved in isotonic sodium chloride solution.

The carcinogenic substance was injected subcutaneously
into the inter-lobar area at a dose of 7.2 mg/kg body weight
(by active ingredient) once a week for 30 weeks [9; 10].
Animals in the control group were injected subcutaneously
with saline with the above frequency at a daily dose
calculated by animal weight similar to animals in the
experimental group to model possible stress effects.

All animal manipulations were performed in accordance
with the requirements of the European Convention for the
Protection of Vertebrate Animals used for Experimental
and Other Scientific Purposes Strasbourg, 1986 [11].

Histologically, at the 30-week mark of DMH
administration, colon adenocarcinoma in situ was
diagnosed in all rats treated with DMH.

Blood sampling and analysis

Blood samples were collected and analysed one day
after the last administration of DMH, along with control
animals of the same age. Animals were deeply anesthetized
with thiopental (50 mg/kg, intraperitoneally, Arterium,
NUA/3916/01/02) and euthanized by exsanguination. For
the convenience of analysis and presentation of research
results, samplings were conducted in stages 1-7 (each stage
consisting of a 30-day observation period).

Analysis of indicators of prooxidant-antioxidant
homeostasis in lung tissue

The course of oxidative processes in lung
tissue homogenate was evaluated by changes in the
concentrations of TBA — reactive substances (TBARS),
diene and triene conjugates (DC, TC), Schiff bases (SB),
blood plasma proteins oxidative modification: aldehyde
and ketone derivatives products of neutral (POM,. ) and
basic (POM,, ) origin. The effectiveness of the enzymatic
and non-enzymatic links of the antioxidant system was
analysed by determining the activities of catalase (Cat),
superoxide dismutase (SOD), glutathione peroxidase
(GPx), glutathione reductase (GR), ceruloplasmin content
(CP), and reduced glutathione (GSH) according to generally
accepted methods [10].

Statistical analysis of experimental data was performed
using the computer program Microsoft Excel XP (USA).
The obtained qualitative results were processed by the
method of variation statistics using a one-factor analysis
of variance ANOVA with the Originpro 7.5 program.
Differences between the mean values were considered
significant if the probability of the alternative hypothesis
was at least 0.95.

Results and discussion

Evaluation of redox processes in lung tissue during
induced carcinogenesis

The development of a tumor is always accompanied by
changes in oxidative-reductive balance and the formation
and accumulation of reactive oxygen species (ROS).
This leads to activation of lipid peroxidation (LPO)
and disruption of the antioxidant system. It has been
scientifically proven that the activity of free radical reactions
in the human body significantly changes during tumor
development. Activation of LPO in such pathology may
be caused by the development of a stress response. Stress
is an adaptive reaction of the organism to various stimuli.
Prolonged stress, especially during the development of
pathological processes, leads to increased ROS levels. As a
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result, processes of free radical oxidation are activated. All
these reactions suppress the capabilities of cellular defense
systems, which can lead to considerable damage not only
to the target organ but also to other organs and systems of
the body [11; 12; 13].

An excess of ROS leads to an increase in the quantity of
primary molecular products of LPO —DC, TC, and SB. The
rapid breakdown of DC and TC, formed in large quantities,
leads to the appearance of a wide range of toxic catabolites
(TBARS, aldehydes, ketones).

Thus, under conditions of induced carcinogenesis,
we observed a statistically significant increase in the
concentration of DC, TC, and SB in the lung tissue
homogenate. However, it should be noted that the increase in
the content of these compounds in lung tissue was observed
starting from stage 4 of the study. It can be hypothesized that
at the initial stages of carcinogen exposure, the functional
capacity of the antioxidant system was sufficient to prevent
the development of oxidative stress.

By the end of the modelling (stage 7), the concentration
of DC exceeded the corresponding indicator in the
group of intact animals by 2.6 times (p<0.001);
TC — by 2.5 times (p<0.001); SB — by 2.5 times (p<0.001).
The concentrations of TBARS increased under conditions
of experimental carcinogenesis, starting from stage 1 of
observation, and at stage 7 and final stage, this indicator
exceeded the control by 4.0 times (p<0.001) (Fig. 1).

Unlike lipid peroxidation products, carbonyl derivatives
of proteins are much more stable and specific, making them
convenient markers for oxidative stress intensity and opening
possibilities for their use in diagnostics and prognosis of
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pathology development. Considering this, it was pertinent to
investigate the content of POM in lung tissue of experimental
animals under pathological conditions.

The results of the conducted research indicate that the
intensity of protein oxidation in the lung tissue of white
rats increases throughout all observation periods. POM, ,
encompassing neutral aldehyde and ketone derivatives,
exceeded the corresponding indicator in control animals by
1.3 times (stage 1), 1.5 times (stage 2), 1.6 times (stage 3),
1.7 times (stage 4), 1.8 times (stage 5), 2.5 times (stage 6),
and 2.8 times (stage 7).

The concentration of basic POM,,, derivatives also
exceeded the respective control group indicator throughout
all experiment terms. However, a significant increase
in basic POM,,, derivatives was observed starting from
stage 4 of observation, by 1.4 times. Subsequent increases
persisted: by 1.8 times at stage 5, by 2.1 times at stage 6, and
by 2.2 times at the final stage 7 of observation (Figure 2).

The biological role of catalase (CAT) involves the
degradation of H,O, formed in cells because of superoxide
dismutation, ensuring effective protection of cellular
structures against damage caused by H,0,. Ceruloplasmin
(CP) is an acute-phase protein, and its levels increase in
patients with malignant neoplasms of various localizations.
Changes in CP concentration serve as markers of the
effectiveness of applied treatment-lower CP levels correlate
with more successful chemotherapy and radiotherapy of
oncological diseases [14].

During DMH-induced carcinogenesis, the activity of
CAT in lung tissue decreased statistically significantly
over the course of 7 stages of modelling: by 1.1 times at
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Fig. 1. Dynamics of oxidative stress development in lung tissue of white rats under conditions of induced
carcinogenesis (A — TBARS; B — DC; C — TC; D — Schiff bases)
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stage 1, by 1.3 times at stage 2, by 1.5 times at stage 3, by
1.6 times at stage 4, by 1.8 times at stage 5, by 1.9 times at
stage 6, and by 2.0 times at stage 7 of DMH administration
compared to the corresponding indicator in the control
group of animals. Experimental findings indicate that
during the development of adenocarcinoma of the colon,
SOD activity in lung tissue initially increases in the first
months of DMH administration, but significantly decreases
starting from the 4th month. The lowest SOD activity
observed at stage 7 of carcinogen administration was

2.6 times lower than that in the intact group of animals
(p<0.001). Under DMH-induced carcinogenesis, the
concentration of CP in lung tissue significantly increased
starting from the 4th month of observation, surpassing
the control animals’ indicator by 1.5 times. In subsequent
experimental stages, CP concentration exceeded the
control value by 2.1 times (stage 5), 2.5 times (stage 6),
and 2.8 times (stage 7) (p<<0.001). This described dynamic
change in CP concentration indicates the progression of the
pathological process (Figure 3).
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Our data suggest that, on one hand, there is an increase
in the sensitivity of proteins to oxidative modification
during the development of the oncological process, and
on the other, a decrease in their degradation rate through
proteolysis. This may result from changes in the structural
organization of protein molecules, disruption of the ratio
of variable valence metals, and a decrease in the activity
of components of the first line of the body’s antioxidant
system.

Research into the glutathione antioxidant system is of
interest due to the fact that GSH is a primary component
that rapidly mobilizes in response to increased peroxide
levels and restores them through reactions accompanied
by the formation of oxidized glutathione (GSSQ),
which is toxic to cells. The intracellular content of GSH
depends on the balanced rates of opposing processes
such as de novo synthesis involving y-glutamylcysteine
synthetase and efflux into the extracellular space, as well
as regeneration through reduction of GSSG and utilization
in the neutralization of H,0O, and secondary peroxidation
products [15; 16].

Under the conditions of induced injury modelling, a
significant decrease in GSH concentration in lung tissue
was observed starting from stage 4 of observation, followed
by subsequent significant decreases during stages 5, 6, and
7 of induced carcinogenesis modelling compared to the
indicator in the control group of animals (Figure 4).

An important component of the enzymatic antioxidant
defense system is glutathione peroxidase (GP). The
GPx peptide chain contains a selenocysteine residue, a
cysteine analog in which the sulfur atom is replaced by
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a selenium atom. Selenocysteine is part of the enzyme’s
active center. GPx can reduce hydroperoxides of free fatty
acids, hydroperoxides of phospholipids, and esterified fatty
acids. The enzyme is regenerated by NADPH-dependent
glutathione reductase (GR). Two molecules of the reduced
form form a disulfide upon oxidation [17, 18].

Experimental findings have established that during
the development of adenocarcinoma of the colon, GPx
activity in lung tissue also significantly decreases, starting
from stage 4 of the experiment (p<0.01). The lowest GPx
activity was observed at stage 7 of DMH administration
and was 1.5 times lower compared to the indicator in the
group of nearly healthy animals (p<0.001).

Inactivation of GPx is only possible under conditions
of reduced optimal levels of intracellular GSH, which
serves not only as a substrate for the reaction but also as a
necessary factor for continuous restoration of the catalytic
center’s enzyme selenol groups that undergo oxidation.

A similar trend of activity reduction was observed in the
study of GR activity in rat lung tissue with experimental
carcinogenesis. From stage 4 of the study, a decrease by
7.3% compared to the corresponding control indicator was
noted. In all subsequent terms of the experiment, there was
a tendency towards further inactivation of this indicator,
with the lowest activity observed at stage 7 of induced
carcinogenesis (a decrease by 55.8%) compared to GR
activity in the control group of animals.

Under physiological conditions, activation of GP
in response to excess hydroperoxides stimulates GR
activity for the regeneration of oxidized glutathione.
The opposite changes in GR and GPx were influenced
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Fig. 4. Dynamics of changes in biological mediators of the glutathione antioxidant defense system in lung tissue
under conditions of modelled carcinogenesis (A — GSH; B — GPx; C — GR)
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by processes involving oxidation of the enzyme’s active
center and deficiencies in cofactors such as NADPH and
selenium. The deficit of NADPH arises from the shift of
the pentose phosphate pathway from oxidative glucose
metabolism to anaerobic conditions, partially meeting the
organism’s energy demands under hypoxia during chemical
carcinogenesis. Disruption in the biosynthesis of GSH leads
to inadequate anti-peroxidative function of the glutathione
system. Throughout the experiment, the dynamics of
oxidative stress significantly disturb the synthesis of
glutathione peroxidase and glutathione reductase in the
endoplasmic reticulum, resulting in suppressed functional
activity of the glutathione-dependent antioxidant defense
system.

Thus, chemically induced -carcinogenesis disrupts
redox balance, manifested by significant increases in lipid
peroxidation products and TBARS, alongside decreases
in antioxidant enzymes and non-enzymatic antioxidant
mediators’ activities.

As a result, based on the experimental study, it can be
stated that the development of neoplastic lesions of the
colon causes significant changes in the redox homeostasis
of the body of experimental animals, in particular the
severity and direction of these processes in the lung tissue.

Conclusions. DMH-induced colon carcinogenesis is
accompanied by severe disturbances of redox balance in

the lung tissue of experimental animals, which is man-
ifested by a significant increase in lipid peroxidation
products and TBARS. Excessive accumulation of toxic
catabolites causes a significant burden on the antioxidant
system and leads to a decrease in the activity of antioxidant
enzymes as well as a significant decrease in the concen-
tration of non-enzymatic antioxidant mediators. The above
should be taken into account when developing an adequate
and pathogenetically sound “maintenance therapy” in the
management of colon carcinogenesis.
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Non-dipper hypertension characterized by a lack of nocturnal blood pressure reduction is associated with adverse cardiovascular outcomes
and poor sleep quality.

The objective of the study is to evaluate efficacy of bedtime administration of antihypertensive drugs and the pharmacological treatment
of the sleep quality.

Materials and methods. The study was conducted at Ivano-Frankivsk National Medical University, involving 65 patients divided into
three groups. Group 1 (n=18) received a fixed combination of perindopril (8 mg) and indapamide (2.5 mg) in the morning. Group 2 (n=25)
received the same medication in the evening. Group 3 (n=22) received the medication plus a combination of L-tryptophan and vitamins
(Pineal-Tens) in the evening. Patients were monitored for three months using ambulatory blood pressure monitoring (Cardiosense BP) and
arterial stiffness assessment (Siemens NX3 Elite ultrasound). Sleep quality was assessed using the Pittsburgh Sleep Quality Index (PSQI).
Statistical analysis included Kruskal-Wallis, Chi-square, and Bonferroni tests.

Results. Baseline characteristics were well-matched across groups. Post-treatment, Groups 2 and 3 showed significant reductions in
nighttime systolic and diastolic blood pressure compared to Group 1. Group 3 exhibited significant improvements in subjective sleep quality,
sleep duration, and habitual sleep efficiency. The proportion of non-dippers significantly decreased in Groups 2 and 3, indicating better
circadian blood pressure regulation. Arterial stiffness, measured by pulse wave velocity, significantly improved in Groups 2 and 3.

Conclusions:

Evening administration of antihypertensive drugs significantly reduces nighttime blood pressure.

The combination therapy with L-tryptophan and vitamins significantly improves sleep quality.

Bedtime administration helps restore normal circadian blood pressure patterns and reduces arterial stiffness.

Key words: non-dipper hypertension, bedtime antihypertensive therapy, sleep quality, arterial stiffness, circadian rhythm.
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Arterial hypertension is a prevalent condition
characterized by elevated blood pressure levels, which
can lead to severe cardiovascular complications if left
untreated. Among the various subtypes of hypertension,
non-dipper arterial hypertension has attracted considerable
attention due to its unique pathophysiologic features and
association with adverse clinical outcomes. Unlike dipper
hypertension, where blood pressure naturally declines
during nighttime sleep, non-dipper hypertension is marked
by a less pronounced nocturnal dip or even a nighttime rise
in blood pressure. This abnormal circadian blood pressure
pattern has been linked to increased risks of stroke,
myocardial infarction, and other cardiovascular events [1].

The impact of non-dipper hypertension extends beyond
cardiovascular health, as it has been closely associated with
poor sleep quality. Sleep quality is a critical determinant
of overall health and well-being, influencing cognitive
function, emotional stability, and physical health.
Numerous studies have demonstrated that individuals with
non-dipper hypertension often experience disrupted sleep
patterns, including frequent awakenings, reduced sleep
efficiency, and decreased overall sleep duration [2]. The
bidirectional relationship between sleep quality and blood
pressure regulation suggests that poor sleep may exacerbate
hypertensive conditions, creating a vicious cycle that
further impairs cardiovascular health [3].

The mechanisms underlying the association between non-
dipper hypertension and poor sleep quality are multifaceted.
One key factor is the dysregulation of the autonomic nervous
system (ANS), which plays a pivotal role in maintaining
circadian blood pressure rhythms. In non-dipper hypertensive
individuals, sympathetic nervous activity remains elevated
during nighttime, leading to persistently high blood pressure
and disrupted sleep architecture [4]. Furthermore, increased
arterial stiffness, a condition commonly observed in
hypertensive patients, has been implicated in the disruption of
sleep. Arterial stiffness, characterized by the reduced elasticity
of the arterial walls, leads to impaired hemodynamic responses
and elevated nocturnal blood pressure, further contributing to
poor sleep quality [5].

Given the significant health implications of non-
dipper hypertension and its impact on sleep quality,
effective treatment strategies are essential. Current
therapeutic approaches primarily focus on antihypertensive
medications and lifestyle modifications aimed at achieving
optimal blood pressure control and improving sleep quality.
Pharmacological treatments, including angiotensin-
converting enzyme inhibitors (ACEIs), angiotensin II
receptor blockers (ARBs), calcium channel blockers, and
diuretics, have been shown to effectively reduce blood
pressure and restore a more favorable circadian rhythm in
non-dipper hypertensive patients [6]. However, the choice
of medication should be tailored to individual patient
profiles, considering factors such as comorbid conditions
and medication tolerance, as was highlighted in large
studies, in particular in the TIME study [7; 8].

In addition to pharmacotherapy, non-pharmacological
interventions play a crucial role in managing non-dipper
hypertension and enhancing sleep quality. Regular physical
activity has been demonstrated to lower blood pressure
and improve sleep patterns through its beneficial effects
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on autonomic function and metabolic health [9]. Dietary
modifications, particularly the adoption of a diet rich
in fruits, vegetables, whole grains, and low in sodium,
can also contribute to better blood pressure control and
improved sleep [10]. Body weight management, especially
in individuals with obesity, is another critical aspect, as
weight reduction has been associated with significant
improvements in both hypertension and sleep quality [11].

Moreover, specific behavioral therapies, including
cognitive-behavioral therapy for insomnia (CBT-I), can be
effective in addressing sleep disturbances and promoting
better sleep hygiene [12]. Additionally, addressing
arterial stiffness through targeted interventions, such as
aerobic exercise and medications like statins, may further
enhance sleep quality and reduce the burden of non-dipper
hypertension [13].

The objective of the study is to evaluate efficacy of
bedtime administration of antihypertensive drugs and the
pharmacological treatment of the sleep quality.

Materials and methods. The present study was
conducted at the clinical bases of Ivano-Frankivsk National
Medical University. The study protocol was reviewed and
approved by the Ethics Committee of Ivano-Frankivsk
National Medical University (protocol No. 137/23,
24.10.2023). All patients provided written informed
consent before participation. The study adhered to the
principles outlined in the Declaration of Helsinki, ensuring
the ethical treatment of all participants.

A total of 65 patients with diagnosed non-dipper arterial
hypertension were enrolled in the study. The patients were
divided into three groups:

Group 1: 18 patients received a fixed combination of
perindopril (8 mg) and indapamide (2.5 mg) administered
in the morning.

Group 2: 25 patients received a fixed combination of
perindopril (8 mg) and indapamide (2.5 mg) administered
in the evening.

Group 3: 22 patients received a combination of
perindopril (8 mg) and indapamide (2.5 mg) plus a
combination of L-tryptophan and vitamins (Pineal-Tens)
administered in the evening.

Patients included in the study were required to meet the
following criteria:

Diagnosed with non-dipper arterial hypertension

Aged between 18 and 75 years

Provided informed consent

Exclusion criteria included:

Secondary hypertension

Significant cardiovascular events within the past six
months

Chronic kidney disease (stage 3 or higher)

Severe hepatic impairment

Pregnancy or breastfeeding

The follow-up period for all patients was three months.
During this time, patients underwent regular ambulatory
blood pressure monitoring using the Cardiosense BP device
(XAI-Medica, Ukraine). Blood pressure measurements
were taken at 30-minute intervals during the day and
60-minute intervals during the night.

Arterial stiffness was evaluated using the Siemens
NX3 Elite ultrasound machine (Siemens, Germany). The
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technique employed for this assessment followed the
protocol detailed in the study by J. Calabia, P. Torguet,
M. Garcia, et al (Fig. 1) [14].

Sleep quality was evaluated using the Pittsburgh
Sleep Quality Index (PSQI). This index is a validated
questionnaire that assesses various aspects of sleep quality,
including sleep duration, sleep disturbances, sleep latency,
daytime dysfunction, and overall sleep satisfaction.
The PSQI scores range from 0 to 21, with higher scores
indicating poorer sleep quality.

Statistical analysis was performed wusing SPSS
software version 25.0 (IBM Corp., Armonk, NY, USA).
Kruskal-Wallis Test was used to compare the differences
in continuous among the three groups. Chi-Square Test
was applied to compare categorical variables. Bonferroni
Correction was used for post-hoc analysis to identify
specific group differences when the overall test was
significant. A p-value of <0.05 was considered statistically
significant for all analyses.

Results. The baseline characteristics of the study
participants are summarized in Table 1.

The gender distribution showed a higher proportion of
males in Group 1 (66.7%) and Group 3 (63.6%) compared
to Group 2 (40.0%). While the gender distribution varied
across the groups, the p-value of 0.14 indicates that these
differences were not statistically significant. The median
age of patients was comparable across the groups, with
no significant differences (p=0.713). Most patients in

all groups had not received previous antihypertensive
treatment, with 83.3% in Group 1, 80.0% in Group 2, and
77.3% in Group 3 being treatment-naive. The differences
were not statistically significant (p=0.893). The median
BMI was similar across all groups, with no significant
differences observed (p=0.728). Waist circumference,
another important measure related to cardiovascular
risk, showed no significant differences among the groups
(p=0.829). The median sleep duration was similar among
the groups, with Group 1 having a median of 8.44 hours,
Group 2 with 8.23 hours, and Group 3 with 8.29 hours.
There were no significant differences (p=0.743).

Overall, the baseline characteristics indicate that
the three groups were well-matched in terms of gender
distribution, age, previous treatment history, BMI, waist
circumference, and sleep duration. These similarities ensure
that any observed differences in treatment outcomes can be
more confidently attributed to the interventions rather than
baseline disparities among the groups.

The results of the ABPM and pulse wave velocity (PWV)
for the three groups of patients are presented in Table 2.

Before treatment, the daytime systolic blood pressure
(SBP) was comparable across all groups. Post-treatment,
all groups showed a reduction in daytime SBP. The
reduction was more pronounced in the evening medication
groups (Groups 2 and 3), although the differences between
groups were not statistically significant. This suggests
that while all treatments were effective in lowering

Fig. 1. Example of measurement of pulse wave velocity using ultrasound

Table 1
Baseline characteristics of the study participants
Variable Name Group 1 (n=18) Group 2 (n=25) Group 3 (n=22) p-value

Male 12 (66.7%) 10 (40.0%) 14 (63.6%) 0.14

Female 6 (33.3%) 15 (60.0%) 8 (36.4%)
Age 55.50 [48.50;60.00] 53.00 [50.00;57.00] 55.50 [44.00;58.75] 0.713
P reV“t’;;f‘éllgﬁg_pelztgnswe 15 (83.3%) 20 (80.0%) 17 (77.3%) 0.893

Pre“fr‘ézggéﬁyfgrg“S‘Ve 3 (16.7%) 5 (20.0%) 5(22.7%)
Body Mass Index (BMI) (kg/m?) 28.43 [27.56;32.60] 28.40 [25.78;31.47] 28.35[27.69;31.02] 0.728
Waist Circumference (cm) 98.64 [84.82;100.88] 95.47 [85.66;100.24] 93.27 [85.39;100.56] 0.829
Sleep Duration (hours) 8.44[7.98:9.17] 8.23 [7.76:9.04] 8.29 [7.45:8.93] 0.743
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Table 2

ABPM and PWY results of study population

Variable Name Group 1 (n=18)

Group 2 (n=25) Group 3 (n=22)

Pre treatment 146.00 [134.00;151.25]

150.00 [143.00;153.00] 147.50 [139.25;154.50]

Day SBP, mmHg | Post treatment 126.50 [121.25;140.25]

120.00 [111.00;132.00] 123.00 [116.00;127.50]

A%, p -9.69%, p = 0.003

-18.14%, p <0.001 -16.99%, p <0.001

Pre treatment 137.00 [126.50;142.00]

135.00 [127.00;143.00] 132.50 [124.50;139.25]

NE;SBP’ Post treatment | 120.50 [117.00;127.75] | 113.00 [105.00;121.00]* | 112.50 [100.50;116.50]*
g A%, p -10.22%, p = 0.001 -14.69%, p < 0.001 -16.28%, p < 0.001

Pre treatment | 140.50 [131.00;150.00] 143.00 [136.00;147.00] 133.00 [128.25;140.00]

Mﬁgggp’ Post treatment | 127.00 [121.00;133.00] | 116.00 [107.00;120.00]* | 114.00 [109.25;123.75]*
A%, p -10.82%, p = 0.002 -19.09%, p < 0.001 -14.65%, p < 0.001

Pre treatment 4.00 [2.25;7.00]

6.00 [3.00;8.00] 6.00 [2.00;7.00]

Difference day/

night SBP, % Post treatment

6.00 [5.00;8.00]

11.00 [10.00;12.007]* 16.50 [14.00;17.00]*#

A%, p 55.56%, p = 0.023

91.78%, p <0.001 212.73%, p <0.001

Pre treatment 88.00 [82.25;93.75]

92.00 [84.00;96.00] 86.00 [84.00;91.00]

Post treatment 7.50 [6.00;9.75]

night DBP, %

Dglym%BgP > [ Post treatment | 80.00 [76.50;85.00] 79.00 [75.00:83.00] 80.00 [75.00:84.75]
A%, p -8.14%, p — 0.022 212.02%, p < 0.001 -8.35%, p < 0.001
_ Pre treatment 77.00 [74.00;83.50] 82.00 [79.00:86.00] 81.00 [79.0084.00]
N‘i‘gggBP’ Post treatment | 70.50 [64.50;74.50] 64.00 [61.00:68.00]* 66.00 [61.25:70.00]
A%, 210.61%, p = 0.005 21.19%, p < 0.001 219.61%, p < 0.001
Pre treatment 85.00 [82.25:87.00] 84.00 [80.00;89.00] 86.50 [83.00,87.75]

Mz‘gggp’ Post treatment | 73.00 [70.25:76.25] 74.00 [70.00:78.00] 67.50 [63.25:71.00]*#
A%, 213.34%, p < 0.001 212.81%, p < 0.001 220.12%, p < 0.001

. Pre treatment 4.00 [2.00;5.00] 6.00 [4.00;7.00] 6.00 [3.25;7.75]
Difference day/

13.00 [11.00;15.007]* 16.50 [15.00;18.00]*#

A%, p 88.16%, p = 0.001

128.08%, p < 0.001 198.33%, p <0.001

Pre treatment 18 (100,0%)

25 (100,0%) 22 (100,0%)

Non-dipper

Post treatment 16 (88,9%)

5 (20,0%)* 2(9,1%)*#

Pre treatment 62.00 [39.75;68.25]

57.00 [51.00;68.00] 60.00 [52.25;67.50]

Mean pulse

Post treatment
pressure, mmHg

48.00 [36.25;59.00]

43.00 [31.00;54.00] 41.00 [35.50;47.75]

A%, p -12.17%, p = 0.257

-27.44%, p <0.001 -29.52%, p <0.001

Pre treatment 12.79 [11.64;14.74]

13.76 [12.39;15.04] 13.69 [12.31;14.55]

PWV, m/s Post treatment 12.29[10.78;13.12]

9.36 [8.57;12.15]* 9.70 [8.57;12.47]*

A%, p -10.46%, p =0.077

-24.56%, p <0.001 -26.07%, p <0.001

* — denotes a p value <0.05 between group 2 or 3 with group 1

# — denotes a p value <0.05 between group 3 and 2

daytime SBP, evening administration might offer a slight
advantage.

Initial nighttime SBP values were similar among the
groups. After treatment, significant reductions in nighttime
SBP were observed, especially in Groups 2 and 3, which
received medication in the evening. This indicates that
evening administration of antihypertensive drugs is more
effective in controlling nighttime SBP, potentially providing
better cardiovascular protection during sleep.

Mean SBP before treatment was consistent across
groups. Following treatment, all groups experienced
significant reductions, with the greatest reductions
observed in the evening medication groups. This
supports the hypothesis that evening administration of
antihypertensive medication is more effective in achieving
overall SBP control.

Before treatment, the day/night SBP differences were
not significant between groups. Post-treatment, Groups 2
and 3 showed significantly greater improvements in day/
night SBP differences, indicating that evening medication
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administration helps normalize the circadian blood pressure
pattern more effectively.

Daytime diastolic blood (DBP) pressure values were
similar across groups before treatment. Post-treatment
reductions were observed in all groups, with no significant
differences between them. This suggests that both morning
and evening administration are effective in lowering
daytime DBP.

Pre-treatment nighttime DBP was higher in Groups 2
and 3 compared to Group 1. Post-treatment, Groups 2 and 3
showed significant reductions, highlighting the effectiveness
of evening administration in reducing nighttime DBP more
effectively than morning administration.

Mean DBP before treatment was consistent across
groups. Significant reductions were noted post-treatment in
all groups, with the most pronounced reductions in Group
3, which included L-tryptophan and vitamins, suggesting
an added benefit in overall DBP control.

Pre-treatment, day/night DBP differences were
comparable across groups. Post-treatment, Groups 2 and
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3 showed significantly greater improvements, indicating
that evening medication administration more effectively
normalizes circadian DBP patterns.

Initially, all patients were classified as non-dippers.
Post-treatment, a significant reduction in non-dipper status
was observed in Groups 2 and 3, indicating that evening
administration of antihypertensive medication is more
effective in restoring normal dipping patterns, which is
associated with better cardiovascular outcomes.

Before treatment, pulse pressure was similar across
groups. Post-treatment, reductions were observed in all
groups, with Groups 2 and 3 showing more pronounced
improvements, suggesting that evening administration of
medication might better reduce pulse pressure.

PWYV was similar across groups before treatment. Post-
treatment, significant reductions in PWV were observed
in Groups 2 and 3, indicating that evening administration
of antihypertensive drugs, especially when combined with

L-tryptophan and vitamins, is more effective in improving
arterial stiffness.

The results suggest that evening administration of
antihypertensive medication, particularly when combined
with L-tryptophan and vitamins, offers superior control
of blood pressure, especially nighttime SBP and DBP.
This approach not only improves overall blood pressure
control but also normalizes circadian blood pressure
patterns, reducing non-dipper status, which is beneficial
for cardiovascular health. The significant improvements
in arterial stiffness with evening administration further
support this regimen as a preferred strategy for managing
non-dipper hypertension. These findings highlight the
potential benefits of timing antihypertensive medication to
align with circadian rhythms to enhance treatment efficacy
and cardiovascular protection.

The dynamics of PSQI scores is demonstrated in
Table 3.

Table 3
Dynamics of PSQI scores of study population
Variable Name Pre-treatment Post-treatment
Group 1/2/3, % p value Group 1/2/3, % p value
Very good | 9/12/10 (50.0%/48.0%/45.5%) 10/14/20 (55.6%/56.0%/90.9%)
Fairly good |  5/8/7 (27.8%/32.0%/31.8%) 4/6/2 (22.276/24.0%/9.1
Subjec-tive 0.916 %) 0.011*
sleep quality | g iy bad | 4415 (22.2%/16.0%/22.7%) 3/4/0 (16'7(%’)/ 16.0%/0.0
Very bad 0/1/0 (0.0%/4.0%/0.0%) 1/1/0 (5.6%/4.0%/0.0%)
No diffi-culty | 8/14/10 (44.4%/56.0%/45.5%) 10/15/16 (55.6%/60.0%/72.7%)
M‘iil?;ﬁc" 6/7/9 (33.3%/28.0%/40.9%) 4/7/5 (22.2%/28.0%/22.7%)
Sleep latency
(score) Z’{ggiiftt; 1/3/1 (5.6%/12.0%/4.5%) 0.708 3/3/1 (16.7%/12.0%/4.5%) 0.579
Severe diffi- | 3,1 (16.704/4.0%/9.1%) 1/0/0 (5.6%/0.0%/0.0%)
culty
>7 hours 6/10/7 (33.3%/40.0%/31.8%) 7/12/18 (38.9%/48.0%/81.8%)
dﬁrlzfign 6~7 hours 6/11/9 (33.3%/44.0%/40.9%) 0.865 5/10/4 (27.8%/40.0%/18.2%) 0.024
(score) 5~6 hours 5/4/5 (27.8%/16.0%/22.7%) ' 5/3/0 (27.8%/12.0%/0.0%) :
<5 hours 1/0/1 (5.6%/0.0%/4.5%) 1/0/0 (5.6%/0.0%/0.0%)
_ >85% 11/14/14 (61.1%/56.0%/63.6%) 10/15/19 (55.6%/60.0%/86.4%)
Habitual 75~84% 5/6/5 (27.8%/24.0%/22.7%) 7/8/3 (38.9%/32.0%/13.6%)
eﬁﬁsclf;ﬁ’_ oy |_65-74% 1/3/3 (5.6%/12.0%/13.6%) 0.862 0/2/0 (0.0%/8.0%/0.0%) 0.032
< 65% 1/2/0 (5.6%/8.0%/0.0%) 1/0/0 (5.6%/0.0%/0.0%)
Never 5/8/7 (27.8%/32.0%/31.8%) 6/11/17 (33.3%/44.0%/77.3%)
Sleep distur- | <I p/w 9/11/12 (50.0%/44.0%/54.5%) | o 10/11/5 (55.6%/44.0%/22.7%) 0.007*
bances 1 or2 p/w 3/4/3 (16.7%/16.0%/13.6%) : 1/2/0 (5.6%/8.0%/0.0%) :
>3 times p/w 1/2/0 (5.6%/8.0%/0.0%) 1/1/0 (5.6%/4.0%/0.0%)
Never 16/22/19 (88.9%/88.0%/86.4%) 16/23/21 (88.9%/92.0%/95.5%)
Use of <1 p/w 1/1/2 (5.6%/4.0%/9.1%) 1/1/1 (5.6%/4.0%/4.5%)
sleeping 0.944 0.877
. 1 or 2 p/w 1/2/1 (5.6%/8.0%/4.5%) : 1/1/0 (5.6%/4.0%/0.0%) :
medica-tion p
>3 times p/w 0/0/0 (0.0%/0.0%/0.0%) 0/0/0 (0.0%/0.0%/0.0%)
Never 16/21/18 (88.9%/84.0%/81.8%) 15/19/21 (83.3%/76.0%/95.5%)
Daytime <1 p/w 1/2/3 (5.6%/8.0%/13.6%) 0.870 2/4/1 (11.1%/16.0%/4.5%) 0.285
dysfun-ction | 1 or2p/w 0/1/0 (0.0%/4.0%/0.0%) : 1/1/0 (5.6%/4.0%/0.0%) :
>3 times p/w 1/1/1 (5.6%/4.0%/4.5%) 0/1/0 (0.0%/4.0%/0.0%)

* — denotes a p value <0.05 between group 2 and 3 by Bonferroni equation

p/w — per week
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Before treatment, subjective sleep quality ratings were
similar across all groups (p=0.916). Post-treatment, Group 3
showed a significant improvement, with 90.9% rating their
sleep as “Very good,” compared to 55.6% in Group 1 and
56.0% in Group 2 (p=0.011). Pre-treatment sleep latency
was similar across groups (p=0.708). After treatment,
improvements were noted, particularly in Group 3, but
differences were not statistically significant (p=0.579).
Sleep duration was comparable pre-treatment (p=0.865).
Post-treatment, Group 3 saw a significant increase, with
81.8% sleeping more than 7 hours, compared to 38.9% in
Group 1 and 48.0% in Group 2 (p=0.024). Pre-treatment
sleep efficiency was similar across groups (p=0.862). Post-
treatment, Group 3 significantly improved, with 86.4%
achieving over 85% sleep efficiency, compared to 55.6% in
Group 1 and 60.0% in Group 2 (p=0.032). Frequency of sleep
disturbances was similar pre-treatment (p=0.912). Post-
treatment, Group 3 had significantly fewer disturbances,
with 77.3% reporting no disturbances, compared to 33.3%
in Group | and 44.0% in Group 2 (p=0.007). The use of
sleeping medication was low and similar across all groups
before and after treatment (p>0.05). Pre-treatment daytime
dysfunction was similar across groups (p=0.87). Post-
treatment, there were improvements, but no significant
differences were found (p=0.285).

The study demonstrated significant benefits of evening
administration of antihypertensive medication, especially
when combined with L-tryptophan and vitamins, in
improving both blood pressure control and sleep quality
in non-dipper hypertensive patients. The results clearly
indicate that evening administration effectively reduces
nighttime systolic and diastolic blood pressure, improves
arterial stiffness, and enhances sleep quality.

A critical point requiring further discussion is the
potential and expediency of taking diuretics in the
evening. This practice can lead to increased nocturnal
diuresis, potentially decreasing sleep quality due to
frequent awakenings. Diuretics are generally prescribed
in the morning to avoid this issue, as nocturnal diuresis

KJITHIYHA IIPAKTHUKA

can significantly impair sleep and thereby counteract the
benefits of the improved circadian rhythm achieved through
evening medication administration.

Our findings suggest a reconsideration of the
timing for diuretic administration in conjunction with
antihypertensive therapy. Future studies should focus on
evaluating the optimal timing for diuretics to maximize
both cardiovascular and sleep quality outcomes.

Overall, while the results support the hypothesis
that evening administration of antihypertensive drugs is
beneficial, the impact of diuretics on nocturnal diuresis
and sleep quality warrants careful consideration. Balancing
effective blood pressure control with minimal disruption
to sleep remains a crucial goal in managing non-dipper
hypertension.

Conclusions

1. Evening administration of antihypertensive drugs
(Groups 2 and 3) significantly reduced nighttime systolic
and diastolic blood pressure compared to morning
administration (Group 1).

2. The combination therapy with L-tryptophan and
vitamins administered in the evening (Group 3) significantly
improved subjective sleep quality, sleep duration, and
habitual sleep efficiency.

3. The proportion of non-dipper patients significantly
decreased in Groups 2 and 3, demonstrating that bedtime
administration of antihypertensive drugs helps restore
normal circadian blood pressure patterns. Bedtime
administration of antihypertensive drugs, particularly when
combined with sleep-enhancing agents, effectively reduces
arterial stiffness.

The authors declare no conflict of interest.

Further research will focus on long-term efficacy and
safety of bedtime antihypertensive therapy combined
with sleep-enhancing agents, along with understanding
the underlying mechanisms. Additionally, studies should
explore personalized treatment strategies and the impact on
major cardiovascular events to optimize patient outcomes.
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Introduction. Acute pancreatitis under conditions of full-scale war in Ukraine can have serious consequences for the health of patients.
Today, the incidence of acute pancreatitis is up to 10% of patients with urgent abdominal pathology, of which 15-20% suffer from destructive
pancreatitis. The issue of clinical approaches to diagnosis and the choice of treatment management of acute pancreatitis under conditions of
full-scale war in Ukraine remains relevant.

The purpose of the work — to determine the features of clinical approaches to diagnosis and the choice of treatment management of acute
pancreatitis under conditions of full-scale war in Ukraine.

Materials and methods. During 2 years of full-scale war in Ukraine, 207 patients were treated. Peculiarities of clinical approaches to
diagnosis and choice of treatment management for acute pancreatitis under conditions of full-scale war in Ukraine were studied.

Conclusions. A low level of psycho-emotional and physical well-being, resistance to stress, anxiety, asthenia, and a state of neurotic
depression have been established in patients suffering from acute pancreatitis under conditions of full-scale war in Ukraine. Acute pancreatitis
has important pathogenetic differences and typical complications that determine diagnostic and treatment management, which include meth-
ods of intensive conservative therapy and surgical interventions. Diagnostic and treatment management for this disease should be standardized
depending on the terms, severity of the disease, taking into account the psycho-emotional state of the patients.

Key words: diagnosis, treatment management, acute pancreatitis, full-scale war in Ukraine.
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KJITHIYHI OIAX0Au A0 AIATHOCTHUKHU TA JIKYBAHHSA I'OCTPOI'O MAHKPEATUTY B YMOBAX
MMOBHOMACIITABHOI BINHU B YKPATHI

!00ecvkuil nayionanvruil meduunuti ynisepcumem, Odeca, Ykpaina

Al Zahra Hospital, [lybaii, 06 conani Apabcoki Emipamu

TocTpuit maHKpeaTHT Mae cepifo3Hi HACTIAKY I 300pOB s Mali€HTiB. MeToro poOoTH Oyiio BU3HAYEHHS KIIHIYHUX MiIXOMIB 10 AiarHoC-
THKH Ta BUOOPY JIiKyBaJbHOI TAKTHKH Y pa3i FOCTPOro MaHKpeaTuTy. 3a 2 poKH MoBHOMAcHITaOHOT BiitHU B YkpaiHi nposikoBano 207 XBOPHX.
JlocmipKeHo KITiHIYHI MiIX0M 10 JIarHOCTUKYU Ta BHOOPY JIKYBaIbHOI TAKTUKHA Y Pa3i TOCTPOTO MAHKPEATUTy B yMOBAX IIOBHOMACIITAaOHOT
BiifHH B YKpaiHi. ¥ XBOPHX 3 TOCTPHM NAHKPEATHTOM B YMOBaX MOBHOMACIITAOHOI BilfHM B YKpaiHi BCTAaHOBICHO HU3bKUII PiBEHB IICHXOE-
MOLIIHHOTO GMaronoIyy4si, OmipHOCTI 10 cTpecy. [0CTpuii MAHKpeaTUT y BOEHHHUHI Yac Mae BaXKIIMBI IATOTGHETHYHI BIAMIHHOCTI i XapakTepHi
yCKJIaJHeHHs. JliaTHOCTHYHA Ta JIiKyBaJbHA TAKTHKA IIPU IIbOMY 3aXBOPIOBaHHI Mae OyTH CTaHIAPTH30BaHA 3aJIE)KHO Bifl TEPMiHIB, TSDKKOCTI
3aXBOPIOBAHHS 3 ypaxyBaHHIM ICUXOEMOLIHOr0 CTaHy XBOPHX.

Kitrouogi ciioBa: niarHocTHKa, JTiKyBajlbHa TAKTUKA, TOCTPUI TAaHKPEATHT, TOBHOMACLITA0HA BiiiHa B YKpaiHi.

Introduction. Acute pancreatitis (AP) is a pathologi-
cal condition of the pancreas, which is characterized by
severe inflammation of this organ and can have serious
consequences for the health of patients [2]. Under today’s
conditions of full-scale Russian war in Ukraine, the inci-
dence of AP is up to 10% of patients with urgent abdominal
pathology, of which 15-20% suffer from destructive pan-
creatitis [1].

© V. V. Mishchenko, V. P. Mishchenko, I. V. Rudenko, 2024

CTarTs NOLMPIOETHCS HA YMOBAX JiLEH311 -.

Among surgical diseases of the abdominal cavity, acute
pancreatitis is the most complex, hard-to-predict, life-
threatening and high-cost pathology [8]. Diagnosis and
treatment of AP remains actual now [11].

The problem of AP is also important in emergency
abdominal surgery under conditions of full-scale war [9].

Clinicians observe the change in the clinical features
of the disease course during wartime [12]. In most cases
the diagnosis of AP is based on the presence of severe
girdle pain, signs of systemic inflammatory response syn-
drome, activity of serum amylase, lipase, data of ultraso-
nography, computer tomography, and magnetic resonance
imaging [2; 12].
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The most common causes of acute pancreatitis were
migration of gallstones through the biliary tract and alcohol
abuse [2; 8]. The course of AP is accompanied by gastric
portal dysfunction, splenic and portal vein thrombosis [8].
Dyspeptic disorders with nausea and repeated vomiting
remain distinct clinical symptoms of AP [12]. Determina-
tion of local complications of the disease in the form of
peripancreatic fluid accumulations, necrosis of the large
intestine, signs of peritonitis, arrosive hemorrhage is one of
the features of AP course at the current stage [2].

The concept “acute pancreatitis”, the terms “mild
acute pancreatitis”, “severe acute pancreatitis”, “acute
parapancreatic fluid accumulation”, “false cyst of the
pancreas”, “pancreatic necrosis” with a distinction of its
three degrees and clearly defined characteristics of local
and systemic complications of the disease using the criteria
for assessing the severity of AP course of mild, moderately
severe and severe in clinical practice has not gained wide,
clear usage [2; 5; 8].

The period of war is a chronic and acute stress,
which negatively affects people’s health and can confirm
neurogenic, psychogenic theories of the occurrence of
somatic diseases, in particular, acute pancreatitis [3; 4].
The modern Russian-Ukrainian war creates new realities
and various factors affecting the organism. As a result of
the influence of agents of military and industrial origin
on the body, the organs of the digestive tract are also
damaged [7]. In many cases AP course is accompanied
by the development of psycho-emotional disorders
such as depression and anxiety [9]. Assessment of the
psychosomatic state of patients with AP is an urgent
problem of our time and becomes one of the key aspects of
complex treatment and rehabilitation of patients, since the
mental state can significantly affect the results of treatment
and quality of life [10].

The consequences of the negative impact of military
actions on the population of Ukraine are obvious:
people’s sleep, perception of information and memory
impaired. Some people have increased blood pressure
and headaches. Some experience dyspeptic disorders as a
result of change in diet [10]. Due to high stress, constant
shelling, explosions, lack of adequate sleep, a high-calorie
diet rich in carbohydrates and fats, excessive consumption
of alcohol and cigarettes, various metabolic disorders
develop, which are triggers for the development of acute
pancreatitis [6; 7; 9]. Acute pancreatitis requires complex
treatment and careful assessment of risk of complications.
Surgical approaches and results of treatment of AP today
cannot meet the demands of health care [5].

Thus, the issue of clinical approaches to diagnosis and
the choice of treatment management for acute pancreatitis
under conditions of full-scale war in Ukraine remains
actual.

The purpose of the study — to determine the features of
clinical approaches to diagnosis and the choice of treatment
management for acute pancreatitis under conditions of full-
scale war in Ukraine.

Materials and methods. 207 patients were treated for
acute pancreatitis in the surgical departments of the Odesa
Regional Clinical Hospital during 2 years of full-scale war
in Ukraine.
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The diagnosis of AP was established following clinical
examination, laboratory data, and results of complex
instrumental research: ultrasound, CT, MRI.

Psychological questionnaires were used to determine
the characteristics of the patient’s psychosomatic state.
To assess the well-being, activity and mood, the WAM
(well-being, activity, mood) methodology was used [7].
A clinical questionnaire developed by K.K. Yakhin and
D.M. Mendelevich in 1978 was used to identify and
assess signs of neurotic conditions, such as anxiety,
asthenia, neurotic depression (ND), hysterical response
type (HRT), obsessive-phobic (OPh) and autonomic
disorders (AD) [9]. To determine the degree of resistance
to stress, the method developed by Holmes and Rage
was used [10]. The APACHE II index was calculated
for patients. The level of cortisol, a stress hormone, was
studied.

We follow active-expectant management of AP. Under
conditions of negative psycho-emotional influence today,
treatment algorithm was as follows: 1) In the course of AP
as moderately severe and severe AP, treatment is carried out
in the intensive care unit. 2) Adequate infusion therapy —
40-60 ml/kg/day. 3) Epidural anesthesia and nasoenteral
probe with nutritional support. 4) Intestinal stimulation.
5) Correction of disorders of central hemodynamics and
microcirculation, antisecretory therapy. 6) Intra- and
extracorporeal detoxification. 7) Antibiotic prophylaxis and
treatment of purulent complications. 8) Hepatoprotective
therapy. 9) Cerebroprotection. 10) Suppression of the release
of inflammatory mediators, immunocorrection, antioxidant
therapy. 11) Use of anti-enzymatic drugs. 12) Puncture
minimally invasive interventions under ultrasound control,
including draining, video laparoscopic sanitation. 13) The
traditional operation involved laparotomy, lumbotomy or
their combination, removal of sequestrations with further
staged lavage if necessary.

The research was carried out in accordance with the
principles of the Helsinki Declaration. The study protocol
was approved by the Local Ethics Committee (No. 3 dated
12.04.2023). Patients’ informed consent was obtained for
the study.

Statistical processing of the results was performed
using the program “STATISTICA 10” EnterprisePorttable
(2011, ENG) with determination of the average value (M),
average error (m). The reliability of the obtained results
was determined using the Student’s test at p<<0.05 and less.

Research results and their discussion. Assessment of
the psycho-emotional state of patients with HP using the
WAM method, which is presented in Table 1, did not reveal
a significant difference by gender (p>0.05).

Table 1
Average indicators according to the WAM method
in female and male patients (points, M+m), n=207

. Female patients Male patients
Indicator (n=131) (n=76)
prell 25.12+1.39 28.18+1.82
eing
Activity 39.21+1.27 37.04+1.19
Mood 31.41£1.38 35.11+1.66

Note: p>0.05 between groups

ISSN 2226-2008 OAECHKUI MEJIMYHUIM JKYPHAJI Ne 5 (190) 2024



The “well-being” scale showed values in patients of
both groups within a low level — 25.12-28.18 points. The
“activity” and “mood” scales indicated an average level
and ranged from 31.41 to 39.21 points.

The psychosomatic condition of persons with AP is
presented in Table 2.

Table 2
Results of assessment of maladaptive states
(points, M+m), n=207

Indicator [l)?:tlilclezlllltes Male Eatients
(n=131)) (n=76)

Anxiety -1.45+0.43 -1.29+0.45
Asthenia -1.64+0.36 -1.47+0.56
Neurotic depression (ND) | -1.31+0.51 0.23+£0.21*
HRT 0.34+0.12 1.01+0.43
OPh 1.03+0.43 1.16+0.33
AD 0.78+0.13 0.45+0.42

Note: p<0.05 between groups.

Such maladaptive states as anxiety and asthenia
regardless of gender (p>0.05) correspond to the level of
the disecase state. Patients experienced increased levels
of fatigue, weakness, loss of energy, feeling of fear,
nervousness, and anxious thoughts.

The condition of neurotic depression was typical for
women, while among men this indicator corresponded to
the norm (p<0.05).

Therefore, under conditions of the war, female patients
with AP are more prone to low mood, loss of interest in
various aspects of life and other depressive symptoms.

The scales of ND, HRT, OPh and AD showed that in
patients of both groups they corresponded to the norm, but
did not reach the level of excellent health. Values on the
scales of ND, HRT were slightly lower, and signs of AD
were higher in female patients compared to male patients
(p>0.05).

In patients with AP, which developed during the
wartime period, a low level of stress resistance was
determined, with no significant difference between gender
of the examinees (average score in women —315.34£2.5, in
men — 302.842.5), (p>0.05).

The levels of cortisol (stress hormone) were
(294.8+14.7) nmol/l and (289.3+14.5) nmol/l, respectively,
with normal values of (73.8-291) nmol/l. This indicates
increased sensitivity to stress and the need for additional
support in such patients, as low stress resistance affects the
course of AP.

As a result of the research, it was established that
25 (12.1%) patients were hospitalized within the first
24 hours from the onset of the disease, 133 (64.3%) — from
24 to 72 hours, and 49 (23.7%) patients — after 72 hours.

An increased body mass index of 25.0 kg/m? and more
was diagnosed in 18 (8.7%) cases.

The cause of AP in patients was alcohol abuse and nutri-
tional disorders in 115 (55.6%) cases, biliary pancreatitis was
diagnosed in 62 (30.0%) cases, AP against the background of
psychological trauma developed in 30 (14.5%) patients.

There were 76 (36.7%) male patients, 131 (63.3%)
female patients aged 25 to 77 years.
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The features of pancreatic damage, depending on the
etiology, under conditions of martial law against the back-
ground of psycho-emotional disorders include:

— damage to the head and body of the pancreas with
primary spread of the process to the right parts of the
retroperitoneal space takes place with AP of biliary genesis
in 85%, subtotal or total damage occurs in 15%j;

— in the case of AP of alcoholic and alimentary origin,
the body and tail of the gland are affected in 70% with the
spread of the process to the left parts of the retroperitoneal
space, and in 30% — subtotal or total damage;

— moderately severe pancreatitis is accompanied by
reactive pleurisy in 56%, severe — in 92% of cases.

When the tail and body are affected, a left-sided
hydrothorax is more common, and a right-sided hydrothorax
of the body and head.

There is a direct correlation between the initial severity
of the patient’s condition and the extent of pancreatic
damage.

Active expectant management allows for step-by-step
surgical interventions.

The omental sac and abdominal cavity were drained
with necrosequestrectomy through laparotomy approach in
22 patients, in 12 — during lumbotomy.

The structure and nature of AP complications is
presented in Table 3.

Table 3
The structure and nature of complications
in patients with AP

. L. . Number of patients
Complications of pancreatic (n=207)
necrosis Abs. %
Enzyme-toxic shock 123 59.4
Fermentative ascites — peritonitis 186 89.9
Signs of pancreatic necrosis 54 26.1
Swelling of parapancreatic tissue
and retroperitoneal tissue with 94 45.4
the formation of an inflammatory )
infiltrate
Fluid accumulation in the 99 478
omental sac
Fluid accumulation in the
abdominal cavity 128 61.8
Phlegmon of the retroperitoneal 78 377
space
Biliary hypertension 80 38.6
Fibrinous-purulent peritonitis 16 7.7
Arrosive hemorrhage 23 11.1
Intestinal fistula 7 34

Enzymatic-toxic shock appeared in 123 (59.4%),
enzymatic ascites — peritonitis — in 186 (89.9%) patients
with AP. Signs of pancreatic necrosis were diagnosed in
54 (26.1%) cases, swelling of the parapancreatic tissue and
retroperitoneal tissue with the formation of an inflammatory
infiltrate in the abdominal cavity was detected in 94 (45.4%)
patients, accumulation of fluid in the omental sac — in
99 (47.8%), in the abdominal cavity — in 128 (61.8%) cases.

Phlegmon of the retroperitoneal space was found in
78 (37.7%), biliary hypertension — in 80 (38.6%), fibrin-
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ous-purulent peritonitis — in 16 (7.7%), arrosive hemor-
rhage —in 23 (11.1%), intestinal fistula — in 7 (3.4%) cases.

In the phase of enzymatic-toxic shock, 15 (12.2%)
patients died from multiple organ failure.

Of 192 patients who developed septic and other compli-
cations of AP, 64 (33.3%) patients died. The cause of death
was severe combined purulent complications with the devel-
opment of sepsis, multiple organ failure, repeated arrosive
hemorrhages, and the formation of intestinal fistulas.

Conclusions. In patients suffering from acute
pancreatitis under conditions of full-scale war in Ukraine,
a low level of psycho-emotional and physical well-being,
resistance to stress, anxiety, asthenia, and a state of neurotic
depression have been established.

Acute pancreatitis under conditions of full-scale war in
Ukraine has important pathogenetic differences and typical
complications that determine diagnostic and treatment
management, which include methods of intensive
conservative therapy and surgical interventions.

Diagnostic and treatment management for this disease
should be standardized depending on the terms, severity of
the disease, taking into account the psycho-emotional state
of the patients.

Prospects for further development are devoted
to determining the features of clinical approaches to
diagnosis and the choice of treatment management for
acute calculous cholecystitis under conditions of full-
scale war in Ukraine.
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Diseases of periodontal tissues can lead to the appearance and development of complications in internal organs and systems that affect the
general condition of the body and, most importantly, reduce the fighting and working capacity of military personnel.

The aim of the study — to investigate the content of immunological parameters in the oral fluid of the military personnel of the Armed
Forces of Ukraine with chronic generalised periodontitis of the initial — stage II, taking into account their psycho-emotional state.

Materials and methods. The levels of certain cytokines (IL-2, IL-4 and TNF-a) and C-reactive protein (CRP) in oral fluid were measured
in 94 patients with chronic generalised periodontitis (CGP) of the initial — stage II. The latex agglutination method was used to determine
C-reactive protein (CRP) in oral fluid. The levels of IL-2, IL-4 and TNF-a. in oral fluid were determined by enzyme-linked immunosorbent
assay using a “Star Fax 303 Plus” device.

Results. As a result of laboratory studies in military personnel with initial — stage II CGP, an increase in the content of proinflammato-
ry cytokines TNF-o — by 30.90% and IL-2 — by 57.89%, p<0.01, against the background of a decrease in the content of anti-inflammatory
cytokine IL-4 — by 19.27%, p<0.05, compared with the data in the control group with initial — stage II CGP. There was a 62.10% increase in
the level of CRP in the oral fluid in the control group compared to the data of civilians, p<0.01.

Conclusions. Thus, in the military personnel of the Ukrainian Armed Forces of the main group with the initial — stage II chronic gener-
alised periodontitis, there was a significant increase in the level of C-reactive protein, proinflammatory cytokines TNF-o and IL-2 in the oral
fluid against the background of a decrease in the content of proinflammatory cytokine IL-4, compared with the results of studies in civilians
with the initial — stage II chronic generalised periodontitis of the control group.

Key words: generalised periodontitis, military personnel, oral fluid, cytokines, C-reactive protein.
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JOCJIII)KEHHA IMYHOJIOTTYHUX NMOKA3HHUKIB Y POTOBIN PIIMHI BIHCHKOBOCJIYKBOBIIIB
3XPOHIYHUM I'EHEPAJII3OBAHUM MAPOJOHTUTOM 3 YPAXYBAHHSIM iXHbOT'O ICUXOEMOIIMHOI'O
CTAHY

Tepuoninbcokuil HayioHanvHuii meduynuil yHisepcumem imeni 1. A. Topbauescokoeo Minicmepcmea oxoponu 300pos’s Ykpaiuu,
Tepnonine, Yxpaina

V crarTi HaBeIeHO Pe3yNIBTaTH 1a00PATOPHOTO JOCHIHKEHHS, B IKOMY BCTAHOBJICHO, 1110 Y BificbkoBoCIy:k00BIiB 3CVY i3 3aXBOpIOBaHHAMH
TKaHHMH MapOIOHTA BUABICHO AUCOaNaHC 3HaYeHb IMYHOIOTTYHHX IAPaMETPiB Y POTOBIH PiiMHI, IO TTOIMMOIIOBABCS 3 TIOTIPIIEHHSM iXHBOTO
MICHX0eMOLIiHOTO0 cTany. Tak, y BIHCBKOBOCITY)XOOBLIB 3 XpOHIYHUM TeHepati30BaHUM MapOJOHTUTOM MOYaTKoBOro — I cTyneHs Bu3Ha4YeHO
30iNbIICHHS PIBHIB y POTOBiH piguHi npo3anansaux nutokiniB ®HII-o — na 30,90% ta IL-2 — Ha 57,89%, p<0,01, Ha T21i 3HIDKEHHS BMICTY
npotH3anansHoro muTokiny IL-4 — ma 19,27%, p<0,05, cTocoBHO AaHMX y 0Ci0 MOPIBHAIBHOI TPYMH 3 XPOHIYHUM Te€HEpali30BaHHUM
MapoIoHTUTOM novarkoBoro — II crynens. Bix3Haueno 30inbuienHs BMicty C-peakTuBHOTO Oiika y poToBiii pizuHi Ha 62,10% mnopiBHSIHO
3 IaHUMH 0C10 IUBINBHUX Mpodeciit mopiBHuIbHOT rpymH, p<0,01.

Kuio4oBi ci10Ba: renepanizoBaHuil HApOAOHTHT, BiliCBKOBOCTYK00BII, POTOBA piAnHA, TUTOKiHU, C-peakTHBHUH O1IOK.

Introduction. The worst consequence of Russia’s bru-
tal invasion of Ukraine is the great loss of life, both civilian
and military. War takes from us the most precious thing —
life — and provokes a series of irreversible changes in the
whole body. Numerous studies have demonstrated the
devastating impact of violent conflict and war on citizens,
refugees and migrants from war-torn areas [1; 2]. Armed

© Yu. L. Bandrivsky, V. O. Bilan, 2024

CrarTs MOIMPIOETHCS HA YMOBAX JIIICH3IT -'

conflict has been shown to exacerbate three groups of dis-
eases. First, wars are associated with a significant spread
of infectious diseases such as tuberculosis, polio, measles
and even cholera. Second, conflicts cause mental health
problems such as post-traumatic stress disorder (PTSD),
depression and somatic disorders. Third, wars can increase
the incidence of chronic non-communicable diseases, such
as cardiovascular disease, diabetes, arthritis, asthma, dental
disease and cancer [3].

Most of the research on active military personnel and
military veterans has been conducted mainly in the United
States and the United Kingdom. However, these studies are
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not directly related to the Russian-Ukrainian war, which is
an existential conflict and a struggle for national identity. In
contrast to veterans from the United States and the United
Kingdom, Ukrainian veterans are returning to a country
that has been devastated by the war and is still engaged in
an existential struggle for its own survival. They also return
to their hometowns where their family and friends are also
experiencing the effects of war [4; 5].

In the context of the ongoing conflict, the formation of
combat units in the Armed Forces of Ukraine takes place
against the background of a high prevalence of somatic
diseases, in particular dental diseases [6; 7]. The state of
health of servicemen, including the oral cavity, in particu-
lar periodontal tissues, is one of the main factors deter-
mining the combat readiness and combat effectiveness of
the Armed Forces of Ukraine. Diseases of periodontal tis-
sues can lead to the emergence and development of com-
plications from internal organs and systems, which affect
the general condition of the body and, most importantly,
reduce the fighting ability and performance of military per-
sonnel [8]. It is evident that the role of microflora is pivotal
in the pathogenesis of periodontal tissue diseases. Never-
theless, the nature, severity and direction of the inflamma-
tory response are largely determined by the ability of the
body to resist pathogenic microflora in the oral cavity by
activating cellular and humoral local and systemic factors
of nonspecific and specific immune defense [9]. Neutro-
phils activated by a microbial pathogen in the oral cavity
produce a number of cytokines, which trigger and coop-
erate with a number of immunocompetent cells [10]. The
balance between the secretion of pro- and anti-inflamma-
tory cytokines determines the direction of local reactions
in inflammatory periodontal diseases, the organization of
cell-mediated immune response and the effectiveness of
anti-infection protection [11]. Disruption of the inflamma-
tory mediator and immunoglobulin system in periodontal
tissues can lead to destructive changes and negative effects
on tissue repair [12].

The course of the inflammatory response is influ-
enced by numerous organs and tissues, primarily through
the intermediary metabolites. C-reactive protein (CRP) is
one of the most sensitive proteins of the acute phase of
inflammation, and its concentration increases rapidly dur-
ing inflammation. CRP activates monocytes, the comple-
ment system, and phagocytosis, thereby initiating the early
non-immune removal of Gram-negative bacteremia and
tissue breakdown products [13]. Additionally, alterations
in CRP synthesis are influenced by cytokines, which are
secreted primarily by macrophages, but also by fibroblasts,
endothelial and epithelial cells. Of the more than 20 differ-
ent cytokines, interleukin 6 (IL-6) and tumour necrosis fac-
tor-alpha (TNF-a) are of particular importance in the acute
phase of inflammation, as evidenced by their role in the
inflammatory cascade [14].

The existing literature does not sufficiently cover the
issue of periodontal tissue diseases in servicemen partici-
pating in active combat operations. The lack of such cover-
age makes our study timely and relevant.

The aim of the article — to study the content of immu-
nological parameters in the oral fluid of military personnel
of the Armed Forces of Ukraine with chronic generalised
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periodontitis of the initial — stage II, taking into account
their psycho-emotional state.

Materials and methods. The levels of certain cytokines
(IL-2, IL-4 and TNF-a) and C-reactive protein (CRP) were
determined in 94 patients with chronic generalised peri-
odontitis (CGP) of the initial — stage II. The main group
consisted of 78 (82.98%) military patients and the com-
parison group consisted of 16 (7.02%) civilian specialty
patients. The study was conducted in the medical center
“Zdorovya” LLC “Future Plus” in Ternopil; 54 patients
(57.4%) were diagnosed with initial — stage I CGP and
40 patients (42.6%) were diagnosed with stage II CGP. The
classification of M.F. Danilevsky (1994) with additions by
I.S. Mashchenko (2002) was used to assess the state of per-
iodontal tissues [15].

The study was approved by the Bioethics Committee
of I. Horbachevsky Ternopil National Medical University
of the Ministry of Health of Ukraine (Protocol No. 77 of
18.04.2024) and was conducted in accordance with the
tenets and principles of the Declaration of Helsinki for
research involving human subjects, respecting patient con-
fidentiality and obtaining all necessary consents.

Taking into account the results of our previous studies
of the psycho-emotional state of servicemen of the Armed
Forces of Ukraine, the patients of the main group were
divided into four subgroups: subgroup I — people with a high
degree of stress tolerance and low levels of reactive anxiety;
subgroup II — people with a high degree of stress resistance
and a low level of reactive anxiety; subgroup III — people
with a threshold level of stress resistance and a moderate
level of reactive anxiety; subgroup IV — people with a low
degree of stress resistance and a high level of reactive anx-
iety. It is important to note that in military personnel with
very high stress tolerance and low levels of reactive anxiety
(subgroup I), the initial — stage I CGP was not objectivized.
Additionally, the absence of stage II CGP was observed in
military personnel with high levels of stress tolerance and
low levels of reactive anxiety.

CRP in oral fluid was determined using the latex agglu-
tination method. It consists in immobilization of antibodies
to CRP on latex particles. This method was employed as an
indicator of the activity of inflammatory and dystrophic-in-
flammatory and necrotic processes in periodontal tissues
[16]. CRP latex test was performed using diagnostic kits of
domestic production (State registration number 1248/2002,
LLC SPC “Granum”, Kharkiv). The concentration of
IL-2, IL-4 and TNF-a in the oral fluid was determined by
enzyme-linked immunosorbent assay (ELISA) [17], using
a Star Fax 303 Plus device with reagents from the “Huma-
nlL-PlatinumELISA” kit, manufactured by “NovaMed-
line” (Germany).

Excel and Statistica (trial license) programs were used
to evaluate the results, errors and statistical treatment, as
well as the mathematical and statistical methods used, with
special attention paid to Student’s t-test [18].

Results and discussion. The results showed
(Table 1) that in the comparison group with stage I CGP,
the CRP level in oral fluid was (7.15+0.28) mg/L, which
was 52.86% lower than that of military patients with
initial forms of CGP (main group) — (10.93+0.36) mg/L
(p<0.01).
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Table 1

The value of C-reactive protein content in the oral fluid of patients with chronic generalised periodontitis
of the initial — stage I depending on their psycho-emotional state

) Comparison group Main group (military personnel)
Indicators (n=12) ’ Subgroup I Subgroup II Subgroup I1I Subgroup IV
(n=2) (n=28) (n=12)
CRP, mg/l 7.15+0.28 - 9.83+0.30* 10.45+0.38* 12.50+0.41*

Note: * p<0,01 — significant difference in values compared to the data in the comparison group.

At the same time, in patients of the main group, an
increase in the values of the analysed parameter was noted
from (9.83%0.30) mg/1 in patients of subgroup II (high level
of stress tolerance with a low level of reactive anxiety) to
(12.50+0.41) mg/l in patients of subgroup IV (low level
of stress tolerance with a high level of reactive anxiety),
p<0.01.

In patients of both groups with stage II CGP, the level of
CRP in the oral fluid increased and was (7.50£0.30) mg/l in
the comparison group. At the same time, in patients of the
main group, the CRP content in the oral fluid exceeded the
data in comparison by 71.33%, p<0.01 (Table 2).

In patients with stage II CGP, the level of CRP in the
oral fluid ranged from (11.59+0.40) mg/l in subgroup III
(moderate level of stress tolerance at the threshold level of
reactive anxiety) to (14.10+0.45) mg/1 in subgroup IV (low
level of stress tolerance at a high level of reactive anxiety),
p<0.01.

So, the level of CRP in the oral fluid of patients of both
study groups increased with the intensification of dystroph-
ic-inflammatory processes in periodontal tissues, and in the

main group — with the deterioration of the psycho-emo-
tional state. Generalized assessment of CRP protein con-
tent, a marker of inflammatory processes (Fig. 1) showed
that the level of CRP protein in the oral fluid of the service-
men with initial — II stage CGP exceeded that in the group
of comparison on average by 62.10%, p<0.01.

Analysis of the values of the cytokine profile in the oral
fluid of patients with initial — stage II CGP (Table 3) showed
that the level of TNF-a in the oral fluid of the comparison
group was (21.15£1.86) ng/ml and did not differ signifi-
cantly from subgroup II of the main group (22.86+1.88)
ng/ml, p>0.05. However, in patients of subgroups III and
IV, the level of TNF-a exceeded the data of comparison by
22.93%, p<0.05 and 39.24%, p<0.01, respectively.

The values of IL-2 in the oral fluid of patients in the
comparison group with initial — stage I of CGP were
lower than in patients in the main group: by 11.11% in
subgroup II, by 22.22% in subgroup III, p>0.05, and by
61.11% in subgroup IV, p<0.05. At the same time, the level
of IL-4 was the highest in patients of the comparison group
(15.64+0.43) ng/ml.

Table 2

The value of C-reactive protein level in the oral fluid of patients with chronic generalised periodontitis stage 11
depending on their psycho-emotional state

Comparison erou Main group (military personnel)
Indicators P (n=4) group Subgroup I Subgroup II Subgroup IIT Subgroup IV
(n=12) (n=24)
CRP, mg/I 7.50+0.30 - — 11.59+0.40%* 14.10+0.45*
Note: * p<0,01 — significant difference in values compared to the data in the comparison group.
CRP, mg/I
11.89
12
10
8
6
4
2
0
Comparison group Main group
Fig. 1. Generalised assessment of CRP content in the oral fluid of patients
with chronic generalised periodontitis of initial — stage 11
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Table 3
Cytokine levels in the oral fluid of patients with chronic generalised periodontitis of the initial —
stage II group depending on their psycho-emotional state
. Main group (military personnel)
Indicators Compar1=S(1)121 group, Subgroup IT Subgroup III Subgroup IV
(n=12) Subgroup I (n=2) (n=28) (n=12)

FNP-a (ng/ml) 21.15+1.86 — 22.86+1.88 26.00+1.95%* 29.45+2.32%

IL-2 (ng/ml) 0.18+0.03 — 0.20+0.03 0.22+0.04 0.29+0.04**

IL-4 (ng/ml) 5.64+0.43 -~ 5.10£0.40 4.77+0.32 4.26+0.29%*

Note: * p<0,01, **p<0,05 — significant difference in values compared to the data in the comparison group.

In patients of the main group, the studied index
decreased as their psycho-emotional state worsened and
was lower than in patients of the comparison group: by
9.58% — in subgroup II, by 15.43% — in subgroup III and
by 24.47% — in subgroup IV, p<0.05.

The analysis of the cytokine profile in the oral fluid of
patients with stage II CGP showed (Table 4) that in the
main group the level of TNF-a in the oral fluid exceeded
the data of comparison: 37.72% — in patients with moderate
level of stress tolerance and threshold level of reactive anx-
iety (subgroup III) and 51.96% — in patients with low level
of stress tolerance and high level of reactive anxiety (sub-
group 1V), p<0.01. The patients in the main group showed
an increase in IL-2 content in oral fluid, which exceeded the
data in the comparison group: by 85.0% — in subgroup I1I
and by 105.0% — in subgroup IV, p<0.01.

At the same time, there was a decrease in the level of
IL-4 in the oral fluid of the main group: by 22.0% — in sub-
group III, p>0.05 and by 35.45% — in subgroup IV, p<0.01,
compared with the data in the comparison group.

Thus, the imbalance of cytokine profile values was deter-
mined in the oral fluid of the patients with CGP of the initial —
II stage, which deepened as the intensification of processes
in the periodontium increased and, probably, intensified as
the psycho-emotional state of patients worsened.

The imbalance of cytokine indices in servicemen with
initial — II stage CGP was characterized (Fig. 2) by the
increase of TNF-a content in oral fluid by 30.90%, p<0.01,
IL-2 by 57.89%, p<0.01, against the background of 1L-4
decrease by 19.27%, p<0.05.

Conclusions. Thus, in the servicemen of the Armed
Forces of Ukraine in the main group with CGP of the initial —

Table 4

Cytokine levels in the oral fluid of patients with chronic generalised periodontitis stage II depending
on their psycho-emotional state

. Comparison group Main group (military personnel)
Indicators (n=4) Subgroup I Subgroup II Subgroup III Subgroup IV
(n=12) (n=24)
TNF-o (ng/ml) 24.15+1.86 - - 33.26+2.03* 36.70+2.15*
IL-2 (ng/ml) 0.20+0.02 — - 0.37+0.04* 0.41+0.06*
IL-4 (ng/ml) 4.64+0.43 - - 3.62+0.35 3.00+0.31*

Note: * p<0,01 — significant difference in values compared to the data in the comparison group.

30

25

20

Comparison group

29.65

Main group

ETNF-a ®IL-2 IL-4

Fig. 2. Generalised assessment of the cytokine content in the oral fluid of patients
with generalised periodontitis of the initial — stage I1
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II stage a significant increase in the level of C-reactive protein, of studies in civilians with CGP of the initial — II stage of the
pro-inflammatory cytokines TNF-a and IL-2 in oral fluid was  comparison group. At the same time, the imbalance of these
observed against the background of a decrease in the content — parameters in patients with CGP of the main group deepened
of pro-inflammatory cytokine IL-4, compared with the results  as their psycho-emotional state worsened.
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Introduction. Severe COVID-19 cases face high risks of secondary bacterial infections and antimicrobial resistance due to prolonged
hospital stays and heavy antibacterial use. Metallo-pB-lactamases (MBLs) like VIM (Verona integron-encoded metallo-f-lactamase), IMP
(imipenemase), and NDM (New Delhi metallo-beta-lactamase) confer broad resistance to p-lactams in Gram-negative ESKAPE pathogens,
complicating intensive care unit (ICU) treatments and reducing survival rates. Rapid identification of these infections is crucial for critically
ill patients.

Objective. The present study investigated p-lactamase genes in Gram-negative ESKAPE strains from COVID-19 ICU patients, focusing
on MBL-producing strains.

Materials and methods. Blood samples were collected from ICU COVID-19 patients at Kharkiv’s Regional Clinical Infectious Hospital,
Ukraine, and analyzed using real-time PCR to detect MBL genes (VIM, IMP, NDM).

Results. MBL genes were identified in 43.6% of Gram-negative ESKAPE pathogens. NDM was found in 13.3%, VIM in 28.4%, and
IMP in 1.9% of cases. E. coli showed a high incidence of MBL genes, while P. aeruginosa had the highest prevalence (72.2%). This reveals
significant resistance levels that complicate ICU treatments.

Discussion. The high prevalence of MBL genes underscores the urgent need for advanced infection control and antimicrobial stewardship.
Real-time PCR offers a rapid, effective method for identifying resistant strains, allowing healthcare facilities to take timely actions.

Conclusions. Carbapenem resistance in ESKAPE pathogens poses a serious challenge in ICU settings. High levels of MBL genes in bac-
teria like E. coli and P. aeruginosa raise concerns of interspecies resistance spread. Real-time PCR aids swift pathogen identification, essential
for managing high-risk patients. Traditional infection control is insufficient; targeted approaches are needed. Agile infection control improves
response and safety, helping manage antibiotic resistance.

Key words: Metallo-B-lactamases, ESKAPE pathogens, COVID-19, PCR, Agile.
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I'EHU MBL Y TPAMHETATUBHUX ESKAPE ITATOI'EHIB, BUJAIVIEHUX 3 KPOBI COVID-19 ITAINIEHTIB

BIAJAIJIEHb IHTEHCUBHOI TEPAIII

! Xapxiecokutl nayionaneruil Meduunuil yrigsepcumem, Xapxis, Ykpaina
?Xapxiscokutl Hayionaibhuil yuieepcumem micokoz2o 2ocnodapemsa imeni O. M. Bexemosa, Xapkis, Yrpaina
S[IBH3 «Xapkiecobruti midicHapooHuti meduunutl ynigepcumemy, Xapxis, Yipaina
“O0ecorutl Hayionanshull meouunul ynisepcumem, Odeca, Yrpaina
MMamientr 3 TspkkumM COVID-19 MarTh BHCOKMH PU3HK OakTepialbHUX iHGEKIH i aHTUMIKpOOHOI PE3MCTEHTHOCTI Yepe3 TpHBaje
nepeOyBaHHS y cramioHapi. Merano-f-raktamMa3u MaToreHiB YCKIAAHIOTH JIKYBaHHS, TOX IIBHIKA iICHTH(IKAIiA TakuxX iHQEKIind

€ KPUTUYHO BaXKJIUBOIO.

Mera po6orn — nociianti MBL renn y rpamueraruanx ESKAPE narorenis Big narientis 3 COVID-19 y BIT. [IpoananizoBaHo 3pa3ku
KpOBI MaIlieHTIB y XapKiBChKill iHeKuiiHii TikapHi 3a noromororo [1JIP nns BusiBnenns rpamueratuBanx ESKAPE narorenis Ta renis VIM,
IMP, NDM. T'etu MBL BusiBiieno y 43,6% rpamuerarusanx ESKAPE nartorenis (13,3% — NDM, 28,4% — VIM, 1,9% — IMP).

Bucnosku. Kap6anenemna pesucrentHicts y ESKAPE ctBoproe npo6nemy y BIT. [Tommpenicts renis MBL miaBuinye pusuk nepenadi
pesucrentHocri. [1JIP no3Bonse mBuako ineHTHdiKyBatH ctiiiki mramu. HeoOXifHI minecnpsMoBaHi cTpaTerii KOHTpoito iHdekmii, Agile-

I IX17 TOKpariye Oe3reKy MalieHTiB i mepcoHay.

Kurouosi cioBa: merano-p-nakramazu, ESKAPE narorenn, COVID-19, RT-PCR, Agile.

Introduction. Severe COVID-19 cases are associated
with an increased risk of secondary bacterial infections due
to prolonged hospital stays and weakened immune systems.
The overuse of antibacterial drugs during the pandemic has
led to a surge in antimicrobial resistance among bacterial
pathogens [1-3].

Traditional blood culture methods have limitations in
terms of speed and sensitivity and are affected by various
factors that can reduce the chances of obtaining a positive
result. The molecular epidemiology of f-lactamases is com-
plex in both hospital and non-hospital environments, char-
acterized by a high diversity of associated genes, mobile
genetic elements, and plasmids, as well as diverse species
composition and population structures among B-lactamase-
producing strains [4; 5].

Metallo-B-lactamases (MBLs) are significant contribu-
tors to antibiotic resistance in Gram-negative bacteria.
These enzymes confer resistance to nearly all B-lactams
due to their broad substrate specificity, potent carbapen-
emase activity, and ability to resist inhibitors. MBL genes
are located on mobile genetic elements, enabling their rapid
spread among clinically important Gram-negative bacteria.
Currently, the most effective and widely distributed car-
bapenemases are VIM (Verona integron-encoded metallo-
B-lactamase), IMP (imipenemase), and NDM (New Delhi
metallo-beta-lactamase) [6].

The presence of MBL-encoding genes is a critical prog-
nostic factor for the ineffectiveness of empirical therapy
against infections caused by ESKAPE pathogens. In severe
infections, empirical antibiotic therapy fails in about one-
third of cases, significantly increasing both mortality rates
and hospital stays. Delays in administering appropriate
antimicrobial therapy can compromise healthcare quality
and exacerbate antimicrobial resistance [7].

Timely identification of bloodstream infections, espe-
cially those caused by ESKAPE pathogens, is vital in
reducing the severe consequences of these infections,
including high mortality risks. The ESKAPE pathogens
represent a group of bacteria that are especially notorious
for their resistance to multiple antibiotics, often leading to
complex, hard-to-treat infections. This group is significant
in healthcare settings due to its role in hospital-acquired
infections and its capacity to “escape” the effects of stan-
dard antibiotic treatments [8]. The survival rate of patients

with bloodstream infections, especially those caused by
ESKAPE pathogens, heavily depends on rapid and accu-
rate diagnosis, as there is an average 7.6% decrease in sur-
vival rate per hour from the onset of hypotension without
effective antimicrobial treatment [9].

The study aimed to investigate the presence of specific
B-lactamase genes in gram-negative ESKAPE strains from
blood samples of COVID-19 patients admitted to Intensive
Care Units (ICUs).

Materials and methods. Blood samples were col-
lected from COVID-19 patients receiving critical care in
the ICU at the Communal Non-commercial Enterprise of
Kharkiv Regional Council “Regional Clinical Infectious
Hospital” located in Ukraine. This hospital, known for han-
dling infectious disease cases, became a central institution
for treating severe COVID-19 patients requiring advanced
medical support. These patients were admitted primarily
due to severe respiratory issues associated with COVID-
19, and their treatment often involved a multidisciplinary
approach. Blood samples were collected specifically to
study the occurrence and impact of bacterial bloodstream
infections, as these can significantly worsen outcomes in
critically ill patients. The study adhered strictly to the prin-
ciples outlined in the Ethical Code of the World Medical
Association (Helsinki Declaration).

Blood samples from patients were analyzed using the
BIO-RAD CFX96 Real-Time PCR system and the RevoDx
Sepsis Pathogen Detection Kit for the qualitative detection
and identification of nucleic acids of bloodstream infection
pathogens. Additionally, PCR was used to analyze genes
encoding MBLs (VIM, IMP, NDM), as detailed in Table 1
[10]. Real-time PCR was chosen for its high sensitivity and
accuracy in detecting pathogens even in trace amounts,
which is crucial in managing infections in critically ill
patients.

Whole blood samples were tested directly without
the need for extensive culturing procedures, which is
beneficial in urgent clinical settings where time is a factor.
The identified pathogens included several bacteria from
the Enterobacteriaceae family, specifically Klebsiella
pneumoniae, Enterobacter cloacae, and Escherichia
coli, all of which are commonly associated with severe
infections in hospital environments. These pathogens are
often resistant to a wide range of antibiotics, complicating
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Table 1
Oligonucleotides utilized for detecting the acquired MBLs genes
Genes Primer Sequences 5'-3' Amplicon Annealing temp.

bla IMP-F GGAATAGAGTGGCTTAAYTCTC 230 5200
MP IMP-R GGTTTAAYAAAACAACCACC

bla,, VIM-F GATGGTGTTTGGTCGCATA 180 5200

VIM-R CGAATGCGCAGCACCAG

bl M NDM-F GGTTTGGCGATCTGGTTTTC 621 570

AND NDM-R CGGAATGGCTCATCACGATC

treatment strategies and contributing to prolonged ICU
stays for patients. In addition to Enterobacteriaceae
family members, gram-negative non-fermenters such as
Pseudomonas aeruginosa and Acinetobacter baumannii
were also detected. These organisms are particularly
challenging to treat due to their intrinsic resistance
mechanisms, and they are prevalent in intensive care
settings where patients often require prolonged ventilation
and invasive monitoring. Their detection is crucial for
guiding infection control practices and understanding the
microbial landscape affecting COVID-19 patients in ICUs.

The study placed particular focus on identifying drug
resistance genes associated with Ambler's class B beta-
lactamases, including IMP, VIM, and NDM, as these genes
are known contributors to high-level resistance against
beta-lactam antibiotics, including carbapenems. Detecting
these resistance genes is essential for epidemiological
surveillance and informs clinicians about potential
challenges in antimicrobial therapy.

Results. Genetic sequences responsible for MBLs
were identified in 43.6% of all Gram-negative ESKAPE
pathogens, as summarized in Table 2.

These MBLs are enzymes that provide bacteria with
resistance against many beta-lactam antibiotics, including
penicillins and carbapenems, making infections challenging
to treat in clinical settings. Among the detected MBL genes,
NDM was found in 13.3% of cases. NDM is particularly
notable due to its association with high resistance levels
and its rapid spread across various bacterial species,
complicating infection control in healthcare environments.
VIM was detected in 28.4% of cases, showing a relatively
high prevalence and highlighting its significant role in
antimicrobial resistance. IMP, on the other hand, was
identified in 1.9% of cases, suggesting a lower but still
relevant presence of this resistance gene within the studied
pathogens.

In blood samples collected specifically from COVID-19
patients admitted to the ICU with bloodstream infections,
41.1% of Enterobacteriaceae strains were found to
carry MBL genes. The prevalence of MBL genes within

Enterobacteriaceae strains suggests a substantial level of
resistance that could hinder effective antibiotic therapy in
ICU settings.

E. coli showed the highest incidence of MBL genes
among the strains identified, with VIM present in 40.4% of
detected strains, indicating a significant prevalence of this
resistance gene in this particular pathogen. E. coli, known
to cause severe infections, is particularly concerning when
it carries resistance genes, as it can rapidly spread within
hospital environments and among immunocompromised
patients.

In contrast, Gram-negative non-fermenting bacteria
such as P. aeruginosa and A. baumannii demonstrated a
higher overall proportion of MBL genes, with 66.7% of
these bacteria carrying MBL genetic sequences. These non-
fermenting bacteria are frequently implicated in hospital-
acquired infections and tend to exhibit robust resistance
profiles. Notably, P. aeruginosa exhibited an especially
high prevalence of MBL genes, with 72.2% of detected
strains carrying these resistance genes. The high occurrence
of MBL genes in P. aeruginosa strains emphasizes its role
as a challenging pathogen in ICU settings, as it often leads
to persistent and difficult-to-treat infections.

This detailed breakdown highlights the significant
presence of MBL genes among Gram-negative pathogens,
especially in a vulnerable patient group like ICU COVID-19
patients, and underscores the importance of targeted
infection control and antimicrobial stewardship to combat
these resistant infections.

Discussion. Infections caused by gram-negative
ESKAPE pathogens are associated with high mortality
rates, especially in healthcare settings where they contribute
to severe nosocomial diseases. Among these, bloodstream
infections are particularly dangerous, requiring significant
attention. Several factors elevate the risk of these infections,
including prolonged hospital stays, intensive care unit
admissions, invasive procedures, prior antibiotic usage,
previous hospitalizations, residence in nursing homes,
older age, and prior colonization by these pathogens [11].
ESKAPE pathogens produce carbapenemases, potent

Table 2
Prevalence of MBL-Encoding Genes in Gram-Negative ESKAPE pathogens
E. coli, K. pneumonia, | A. baumannii, | P. aeruginosa, E. cloacae.
=89 n=83 n=3 n=18 n=18 | lotalMBLs
IMP (n / %) 0 1/1.2 3/16.7 0 4/1.9

VIM 36/40.4 13/15.7 1333 9/50.0 1/5.6 60/28.4
(n/ %)

NDM
(n/ %) 9/10.1 18/21.7 1/5.6 0 28/13.3
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B-lactamases in various Ambler classes (A, B, C, D), which
degrade many p-lactam antibiotics like carbapenems,
cephalosporins, penicillins, and aztreonam. These enzymes
are encoded by genes located in chromosomes or mobile
genetic elements, heightening the risk of horizontal gene
transfer to other bacterial species.

The prevalence of B-lactamase resistance genes among
clinical ESKAPE isolates presents a serious infection control
challenge, especially as there are currently no effective beta-
lactamase inhibitors against MBL-producing pathogens. This
study’s detection of MBL genes is alarming, emphasizing
the need for robust infection control practices. Traditional
microbiological diagnostic methods often fall short in reliably
detecting these resistance genes, as P-lactamase-producing
strains may still appear susceptible by standard criteria [12].
In contrast, real-time multiplex PCR enables rapid genetic
analysis of bacterial populations, identifying multiple DNA
targets in a single sample, which helps clinicians and infection
control specialists quickly identify high-risk patients.

To address these evolving nosocomial infection
challenges, enhancing infection control in medical
facilities is vital, necessitating regular updates to regulatory
and methodological frameworks. This includes the
thorough registration of infections, comprehensive data on
pathogen resistance, and reinforcement of the hospital’s
epidemiological practices. Effective infection control is
critical for preventing and managing nosocomial infections,
as seen during the COVID-19 pandemic, where infection
control measures were essential for safeguarding healthcare
workers and patients and ensuring facility operations.

In this study, blood samples from COVID-19
ICU patients were analyzed using a multiplex real-
time PCR technique to identify three specific types of
carbapenemases (NDM, VIM, and IMP) within the
MBLs class in Gram-negative ESKAPE pathogens. The
findings showed that most bloodstream infections were
caused by Enterobacteriaceae, with E. coli being the most
common strain (89 isolates), followed by K. pneumoniae
(83 isolates) and E. cloacae (18 isolates). While Gram-
negative non-fermenters like A. baumannii (3 isolates) and
P. aeruginosa (18 isolates) were not the primary culprits,
their potential threat lies in the presence of MBLs genes
on mobile genetic elements, posing a significant risk of
horizontal gene transfer.

The study revealed that carbapenem resistance due to
MBLs genes was present in 72.2% of P. aeruginosa isolates,
50.6% of E. coli isolates, 38.6% of K. pneumoniae isolates,
33.3% of A. baumannii isolates, and 5.6% of E. cloacae
isolates. The high prevalence of MBL-producing Gram-
negative bacteria in the study area indicates a potentially
widespread issue. The detection of MBLs genes in Gram-
negative ESKAPE pathogens underscores the importance
of moving beyond traditional infection control methods
to adopt clonally oriented measures aimed at limiting the
spread of resistance genes.

Strategies for identifying and eliminating these genes
are crucial. Additionally, enhancing the competence of
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healthcare professionals in the rational use of antibiotics
through targeted training is essential. Infections caused
by gram-negative ESKAPE pathogens can lead to notable
mortality rates, particularly bloodstream infections, which
are exacerbated by factors like extended hospital stays,
intensive care, invasive procedures, and prior antibiotic
use. These pathogens, especially those producing
carbapenemases, represent a severe threat due to their
resistance capabilities, with mobile genetic elements
enabling horizontal gene transfer of -lactamase resistance
genes. Traditional diagnostic methods often fall short
in identifying these resistance genes, whereas real-time
multiplex PCR offers a promising approach for rapid
detection, aiding infection control specialists in identifying
high-risk patients swiftly. However, moving beyond
traditional infection control is crucial, as the detection
of MBLs genes in these pathogens demands clonally
oriented measures to limit the spread of resistance, along
with improved antibiotic stewardship through targeted
healthcare training.

Agile transformation in infection control enhances
efficiency and communication by promoting a collaborative,
flexible approach [13]. This shift enables faster problem-
solving, boosts staff engagement, and keeps practices
aligned with current standards, which improves safety for
both patients and staff. Although implementing Agile in
conservative medical fields poses challenges, it optimizes
the coordination and decision-making of specialists. Its
flexibility allows medical institutions to quickly adapt to
resistance trends, integrating real-time PCR findings and
adjusting protocols accordingly. The Agile approach not
only supports infection control in managing nosocomial
infections but also significantly benefits healthcare quality
and safety, ultimately improving treatment outcomes in
medical facilities [14; 15].

Conclusions

1. Thestudy highlights the pressingissue of carbapenem
resistance in Gram-negative ESKAPE pathogens, with
MBL-producing strains posing a significant challenge in
ICU settings for COVID-19 patients.

2. The high prevalence of MBLs genes in bacteria like
E. coli, K. pneumoniae, and P. aeruginosa suggests a serious
potential for the spread of resistance through horizontal
gene transfer, facilitated by mobile genetic elements.

3. Multiplex real-time PCR has proven effective
for rapid detection of these resistance genes, allowing
infection control specialists to act swiftly in identifying and
managing high-risk patients.

4. Presence of MBL genes among Gram-negative
pathogens, especially in a vulnerable patient group like
ICU COVID-19 patients, and underscores the importance
of targeted infection control and antimicrobial stewardship
to combat these resistant infections. Agile transformation
principles ininfection control could support infection control
in managing nosocomial infections as well as significantly
benefits healthcare quality and safety, ultimately improving
treatment outcomes in medical facilities.
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MICJIAA BUJAJIEHHS ITYXJIMH MOCTO-MO30YKOBOI'O KYTA
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Merta nociiKeHHS. — BUBYHTH 3MIHH Y 3BOJIOKEHHI OKa Ta CIBO30NMPOIYKII] y MaIlieHTiB 3 Jaro)TaabMOM ITiCIs BUAATICHHS MyXJINHH
MOCTO-M0304K0BOTO KyTa (MMK), BUSBHTH KOPEIALi0 MiX PIBHAMH MPO3aNajbHUX [UTOKIHIB Ta MPOTEONITHIHOTO PEPMEHTY Y CIbO3HIN
piauHi Ta cTyneHeM JecTpykKuil emitenito poriBku. JocmimkenHs Brirodanto 178 nauieHTiB, 67 3 SKMX MaJld OAHOCTOPOHHIH Jarodransm
micnst BupanenHs myxauan MMK. Bisnauamn konnentpanii 1J1-6, @HII-o, ekcipecito rena MMP-9 y crbo3Hiit piguHi.

BucnoBkH. Y marmieHTiB 3 garoptanrsMoM michs BupaneHHs myxianHd MMK 3HIKYeTbCs CIb030NPONYKIis Ta CTa0UIbHICTD CIBO3HOL
IUTiBKH, TiJABUILYIOTECS PIBHI Mpo3anajibHUX LUTOKIHIB i IpoTeoiTHuHoro depmeHTy. BeranoBneHo kopessmito Mix piBHsmu MMII-9 ta

CTYTNEHEM MOIIKOKEHHS EITITENII0 POTiBKH.

KitiouoBi ci10Ba: myXIMHE MOCTO-MO309KOBOTO KyTa, 3alaJICHHS, IUTOKIHH, JTUIEBUH HEPB, CHHIPOM CYXOTO OKa.
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FEATURES OF DESTRUCTIVE

AND INFLAMMATORY PROCESSES

OF THE ANTERIOR SURFACE

OF THE EYE IN PATIENTS AFTER REMOVAL OF CEREBELLOPONTINE ANGLE TUMORS

Bogomolets National Medical University, Kyiv, Ukraine

The aim is to study changes in eye hydration and tear production in patients with lagophthalmos after removal of cerebellopontine angle
(CPA) tumors and to identify correlations between levels of pro-inflammatory cytokines and proteolytic enzyme in tear fluid and the degree

of corneal epithelial destruction.

Materials and methods. The study included 178 patients, 67 of whom had unilateral lagophthalmos after removal of CPA tumors.
Concentrations of IL-6, TNF-a, and MMP-9 gene expression in tear fluid were measured.

Results. A significant decrease in tear production and tear film stability, along with elevated levels of pro-inflammatory cytokines and
proteolytic enzyme, was found. A correlation between MMP-9 levels and the degree of corneal epithelial damage was established.

Conclusions. In patients with lagophthalmos after removal of CPA tumors, there is a decrease in tear production and tear film stability,
with elevated levels of pro-inflammatory cytokines and proteolytic enzyme.

Key words: cerebellopontine angle tumors, inflammation, cytokines, facial nerve, dry eye syndrome.

AKTyaJbHicTh. [lyXIMHU TOIOBHOTO MO3KY CTaHOB-
JISTH CEpHO3HY MPo0JIeMy B KOHTEKCTI IFI00aIbHOTO Tsraps
xBopoO [1; 2]. Bonm pazom 3 myxJMHAMH IEHTPaIBHOI
HEpPBOBOi CHCTEMH CTAHOBJIATH 3HAYHY 3arpo3y AJsS Tpo-
MAaJICEKOTO 3/I0pOB’S y CBITI 4epe3 BHUCOKY CMEpPTHICTb,
3HAYHI €KOHOMIYHI BHTPATH IS CYCIUIBCTBA T4 OKPEMHX
0ci0, HU3bKUI piBeHb BIDKMBAHHS Ta BaroMUil BIUIMB Ha
SKICTh JKUTTS MaieHTiB [1; 2]. L TeHAeHIis miaKpecioe
HarajbHICTh IPOOJIEMH Ta BKa3ye Ha HEOOX1MHICTh MPOBE-
JICHHS IHTEHCHBHHX JOCIIIKEHb 1 pO3pOOKH HOBHUX METO-
B JIIKyBaHHS.

¥ 2020 poi, 3a nanumu LleHTpansHOro peecTpy My XimH
ronoBHoro Mo3ky CHIA (CBTRUS), rmobansHuii piBeHb
3aXBOPIOBAHOCTI HA TICPBHHHI 3JOSKICHI MyXJIHHHU TOJOB-
HOTO MO3KY Ta IIEHTPalbHOI HEPBOBOI CHCTEMH CTaHOBUB
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CrarTs MOIMPIOETHCS HA YMOBAX JIIICH3IT -'

3,5 Bumazaky Ha 100 000 Hacemenns [3; 4]. Cepen 4onoBikiB
el mokasHuk craHoBuB 3,9 Bumanky Ha 100 000, a cepen
xiHOK — 3,0 Bumaaxy Ha 100 000 [3; 4]. Takum UuHOM,
y 2020 pori mpubiu3Ho 168 346 yonosikiB Ta 139 756 xiHOK
y CBiTi OyJI0 JiarHOCTOBAaHO 3 TEPBHUHHHMH 3JIOSKICHUMHU
MyXJIMHAMH TOJOBHOTO MO3Ky, IO y CyMi CTaHOBHTB
308 102 ocobu [3; 4]. PiBeHb 3axBoproBaHOCTi OyB BHUIIUM
y KpaiHax 3 BUCOKHMM piBHeM jgoxoxy (7,4 Ha 100 000) mopis-
HSHO 3 Kpainamu i3 cepenHiMm (2,2 Ha 100 000) Ta HU3EKUM
piBrsiMu moxomy (1,8 ma 100 000) [3; 4].

YV 2024 pomui o4ikyeThCsI, 0 Oyne AiarHOCTOBAHO MPH-
Oomm3HO 94 THCAYI HOBHX BWNAMAKIB NEPBUHHHUX ITyXJIHH
MO3KY [5; 6]. 3 IMX HOBUX BHIAJKIB IPUOIH3HO 68 THCIY
OyayTh mobposikicHuMH. Jl0OposKiCHI MEHIHTIOMHU € Haii-
O1ITBII TTOIIUPEHNUM TUIIOM IIEPBUHHUX HE3JIOSKICHUX MyX-
JUH MO3KY, CTaHOBIsuM 39,7% yciX MyXJIMH MO3KY Ta
55,4% ycix He3NosKiCHUX MyXJHH [5; 6]. 3 iHImoro OoKy,
ovikyeThes, o y 2024 pori Oyne BUSBIEHO MPUOIM3HO
25 400 HOBUX BHIAJIKIB 3JIOSKICHUX IMyXJIHH MO3KY [5; 6].
I'mobGnacToMa € HAMMONIMPEHIIIO EPBUHHOIO 3JI0SKiC-
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HOIO MyXJIMHOIO MO3KYy, cTaHOoBisiuM 14,2% ycix myXJHH
MO3Ky Ta 50,1% ycix 3J0sIKICHUX MyXJIHH [5; 6].

CepenHiil BiK Al ITiarHOCTHKH TEPBUHHOI ITyXJIMHH
MO3KYy CTaHOBHUTH 61 pik [5, 6]. 3aranpHuil 1’ ATUPIYHUA
BITHOCHUH pIBEHb BIDKUBAHHS MAIIEHTIB 3 NCPBUHHUMU
IIyXJIMHAMH MO3Ky CTaHOBHUTb 76%, Xoda Lel moOKa3-
HUK BapilO€ThCA 3aJCKHO BiJ BIKY IiJ] 4ac IiarHOCTHUKH
Ta TUMY IMyXJMHH, 3arajioM 3HIDKYIOUUCH 3 BikoM [5, 6].
Juis THX, XTO Mae HOOPOSKICHI IMyXJIMHU MO3KY, CepemHii
I SITUPIYHUI BiTHOCHUI PiBeHb BIDKUBAHHS CTaHOBHTH
91,8%, a Ay MEHIHTiOM 30KpeMa Iei TTOKa3HUK MiCIIA Jia-
THOCTHKH CTaHOBHTH y cepenHbomy 88,2% [5, 6]. Hapmaku,
JUISL 3JIOSKICHUX IyXJIMH MO3KY ISITUPIYHHMNA BiZHOCHUIA
piBEeHb BIDKHBAHHS CTaHOBHUTH 35,7% [5, 6]. I'mioGmac-
TOMa — HaWIOLIMPEHilIa 3JI05KICHA MyXJIMHA MO3KY — Ma€
I’ ITUPIYHUMA BIIHOCHUH piBeHb BIKMBaHHS juiie 6,9%,
3 MeJlilaHHUM YacOM BIDKHBAHHS JIHIIE 8 MicAiB [5, 6].

Y 2024 pori, 3a omiakamu, 18 760 nromeit moMpyTs gepes
37I0SIKICHI Iy XJIMHK MO3KY [6]. O4iKy€ThCs, 1110 pak MO3KY Oyrie
10-r0 TIpOBITHOIO MPUYMHOIO cMepTei Bi paky y 2024 porri
JUTS 9OJIOBIKIB Ta JKIHOK y BCIX BIKOBHX rpymax [6].

B VkpaiHi, Ha ’KaJb, CIIOCTEPITa€ThCs 3pOCTaHHS 3aXBO-
PIOBAHOCTI Ha MEPBUHHI HOBOYTBOPEHHS TOJIOBHOTO MO3KY.
3a manumu HanioHaapHOro KaHIep-peectpy YKpainu, Ipo-
TSIFOM OCTaHHIX POKIB CIIOCTEPIra€ThCsi TPUBOXKHA TEHICH-
I[is1 710 3pOCTAHHS 3aXBOPIOBAHOCTI HA TEPBUHHI HOBOYTBO-
PEHHS TOJIOBHOTO MO3KY. ¥ 2009 polii 11eii TOKa3HUK CSITaB
4,35 Bunaaky Ha 100 tucsiy Hacenenns, y 2010 poui BiH
3pic 1o 4,71 Bumazky, a y 2012 poui nocsr 6,6 BUMajaky
[7]. He3Baxkarouu Ha nesike 3HmkeHHs y 2021 porri, mokas-
HUK 3aXBOPIOBAHOCTI Ha 3JIOAKICHI IYXJIHMHH TOJOBHOTO
MO3KY 3JIMIIA€THCS BUCOKNM, CTAHOBIISAYH 4,8 BUIIa[Ka Ha
100 trcsy HacemeHHs [7].

Oco06nuBy yBary cepen MyXJIMH TOJIOBHOTO MO3KY TpH-
BEPTAIOTh MyXJIMHH MOCTO-M03049K0OBOr0 KyTa (MMK), mo
cTaHoBiATh 12—-13% Bix 3aranbHoi KimbkocTi [8]. Cepen
HUX HainomupeninmmMu € HeBpuHoMu VIII Hepsa (BecTu-
OyJISIpHI [IIBAHOMM) — 11 1HKAINCY/IbOBaHI MyXJIHHH, TAKOK
BiJIOMI SIK HEBpHJIEMH 200 T0OpOsKicHI mBaHOMH [9].

Herpunoma VIII HepBa € ofHi€0 3 HANMOMIMPEHINIAX
IHTpaHKpaHUAJIBHUX ITyXJIMH 1, 32 JaHUMH PI3HHUX aBTOPIB,
CTaHOBHUTH NpHONIM3HO 6—10% Bix 3aranbHOI KITBKOCTI ITyX-
muH [9]. V Cnonydenux IlItatax AMepuKy 4acTOTa BUHHK-
HeHHs HeBpuHomH VIII HepBa cTaHOBHTH TPHOMM3HO 12
BHMAJIKIB HA MUTBHOH, a Y CYJacHii €BPONEHUCHKiil KOropTi —
mpubam3Ho 20 Bumazakie Ha MinbioH [10]. OmgHak wacrora
BuHUKHEHHs HeBpuHOMHU VIII HepBa 3pocTtae [11].

I'momMu, MEHIHTIOMH Ta XOJIECTeaTOMHU TPAIISIOTHCS
y MMK 3nauno pigme. Li myxnuHu Haituacrie Bpaxa-
I0Th JIIOJIeH Mpate3aaTHoro Biky (Bix 20 1o 60 pokiB), npu-
YOMY y JKIHOK BOHH CIIOCTEPIraroThCs BABIUI YACTIIIE, HIXK
y 4OJIOBIKIB.

Kniniyna xapruaa MMK xapakTepu3yeTbcst CUMIITO-
MaMH ypaxeHHsI yepernHux HepsiB [12; 13; 14]. CayxoBuit
HepB ypaxkaeTbes y 95% BUIaIKiB, 10 NPU3BOAUTH J10 3HHU-
JKCHHS CIIYXy, aX JI0 Horo moBHOI BTpath [14]. YpaxeHHs
BECTHOYIIIPHOTO HEPBY criocTepiraeTbes y 60% marieHTis,
BUKJIMKAIOUH 3allaMOPOUYCHHS, BTPATy PIBHOBArW Ta IIyM
y Byxax [14]. Inmn gepemHi HepBU TaKOXK MOXYTb OyTH
3aIisHI, [0 TPU3BOIUTH 10 MPOOIEM 3 MiIMIKOKO, KOBTaH-
HSIM, MOBJICHHSAM Ta pyxaMu oueii [ 14].
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Hesposoriyni po3naan BKIIOYAIOTh CIa0KICTh Yy KiH-
LiBKax, HOPYyLICHHS KOOPAMHALT PyXiB, OHIMIHHS Ta IOKO-
moBaHHA [14]. Poznaau BereTaTuBHOI HEPBOBOI CHCTEMHU
XapaKTepU3YIOThCSl KOJNMBAHHSAM apTepiajbHOTO THCKY,
TaxiKapAiero Ta mpodaeMamMu 3 TuxaHHsM [ 14].

Mo304KOBI TOpYIIEHHS MAalOTh HHU3KY CHMIITOMIB:
aTakciro, OUCMETPil0, He3rpaOHICTh PyXiB Ta HE3aTHICTH
TOYHO BUKOHYBAaTH 3aBIaHHS, HicTarM [14].

HeiipoodTanmeMomnoriuai CHMITOMH, IO BUHUKAIOTH
y pa3i myximH MMK, MaioTh mpsaMuii 3B’ 30K 3 iX po3Mi-
pamu [13; 14]. Unm Oinbina myxanHA, THM IMOBIpHIIIIe, 110
BOHA Oyjie BUKJIMKATH 3HAYHI i pI3HOMAHITHI OPYIICHHS.

MeTa — BU3HAYUTH 3MIHU Y 3BOJIOXKEHHI OKa Ta CJIbO-
30MPOYKIIIi y MAI[IEHTIB 3 OAHOCTOPOHHIM JIAr0(hTAIEMOM
micnst Buganenns nyxianan MMK, a Takoxx BUSIBUTH Kope-
JIILII0 MDXK PIBHSIMH NPO3aNaJIbHUX IIMTOKIHIB 1 MPOTEOTi-
TUYHHUX €H3UMIB y CIIbO30BIH Pi/IHI Ta CTYIEHEM JIECTPYK-
il emiTelio oKa.

Marepiaim i meromm. J{ocHimKeHHS TPOBOAMIHCS
Ha KIiHIYHIA 0a3i kadempu opTaibMOJOrii Ta HEHPOXi-
pyprii HamioHampHOTO MEOMYHOTO YHIBEPCHUTETY iIMEHi
0.0. BboromomeIs (kmiHIKa CyOTEHTOPIANFHUX ITyXJIHH
Y «IactutyT Helpoxipyprii im. akag. A.Il. Pomonanoa
HAMH VYxpaiam», IMyHOIOTi4HI Ta OIOXIMIYHI JOCII-
JOKEHHS [TPOBEICHO Y Bimaini Helipobioximii 1Y «IucTuTyT
Helpoxipyprii im. akan. A.Il. Pomoganosa HAMH Vkpa-
THM»), OyJI PETPOCHEKTUBHUMH.

VYei gociimkeHHs: Oylii MPOBECHI BIAMOBIAHO 10 0i0-
C€TUYHUX BUMOT [eNbCIHCBKOT JIeKkiaparii, MpuHHATOT
I'enepaspHOIO acambieero BeecBiTHROI MequuHOI acomia-
il Mpo eTWYHI NPUHIUIN IPOBEICHHS HAYKOBUX MEIHY-
HUX JTOCIIKEHb 3a ydacTio monuau (1964 pik, 3 momanb-
IIMMH JTOMOBHEHHSAMH, BKIodatodn Bepcito 2000 poky),
Konsentii Pagu €Bporm mpo mpaBa iroauHN Ta Oiome-
quruHy (1977 pik), BiAmoBimHOTO MONOXKEeHHS BcecBiT-
HBOI OpraHizailii OXOPOHH 3I0pPOB’s, MiXKHAPOAHOI paau
MEIUYHUX HAyKOBHX TOBApUCTB, MIXXHAPOJHOTO KOIEKCY
MmenuuHoi etrku (1983 pik) Ta 3akoHam YKpaiHu Ta Hakazy
MiHicTepcTBa oxopoHH 310poB’st Ykpainu Ne 690 Bin
23.09.2009 poky. [IpoBemeHHS LBOTO JOCHIHKEHHS OYII0
y3roKeHe Ta 3arBepkeHe Ha Kowmicii 3 murans 6ioeTny-
HOI €KCIIepPTU3H Ta €TUKU HayKOBUX JIOCII DKEHb Tpy Harti-
OHAJBHOMY MenuuHoMy yHiBepcureTi imeHi O.O. boro-
MonbIs Bif 23.12.2019 poky (mpotoxon Ne 128).

Jo nocmimxenHs Oynmu BkiodeHi 178 mamieHTiB, AKi
Ha/IaJIi IepeHecu oneparito 3 BuaaneHHs myxinan MMK.
JIst BU3HAYEHHS OCOOJIUBOCTEH ITUTOKIHOBOTO TPOQIIIO
CIIO3HOI PiTUHU XBOPHUX 3 HOBOyTBOpeHHs MM MMK Oyno
BuaiieHo 67 (37,6%) nauieHTiB 3 OAHOCTOPOHHIM JIarog-
TaJIbMOM Ha OOIll MOLIKO/PKEHHS JIMIIEBOTO HepBa MICIs
BuaneHHs myxiuan MMK, sikuM npoBeneHO BU3HAYEHHS
KOHIIEHTpalii iHTepIIelKiHy-6, (haKTopa HEKPO3Y ITyXJIUH-(
Ta JIOCHIPKEHHS ekcrpecii rena MMP-9.

Kontponsny rpymy craHoBunu 30 oci0, siki Manu
MOPIBHSAHO CepeqHii BiK 1 CXOXKHU IMEpemik CyIyTHBOT
ouHOi marojorii. [pymu Oyiu MopiBHIHUMHE Ta PaHIOMi30-
BaHHUMH 3a BIKOM, CTaTTIO.

Mertoau 1OCiKEHHS BKITIOYAIIH:

1) BHUMIipIOBaHHS CIBO30NPOAYKINi: BU3HAYANN 0a30By
Ta 3arajbHy CIBbO30MPOAYKIIIO 32 JOIOMOIOI CTaHIapT-
HUX TECTIB,;
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2) tect HopHa: BUKOpHCTOBYBaBCS [UIsi OLIHKH CTa-
OINBHOCTI CIBO30BOT ILTiBKH;

3) BHU3HaueHHs PiBHIB MpO3alajibHUX IUTOKIHIB 1 IIPO-
teonitnyHoro gepmenry: 1JI-6, ®HII-a — imynodepmenT-
HUM METOJIOM Ta aKTHUBHOCTI IPOTEOIITHYHOTO PePMEHTY —
MMII-9 meTonom excrpecii rena MMII-9;

4) ¢aroopecueinoBe GpapOyBaHHS POTIBKU Ta KOH IOH-
KTHUBHU 3a IIKAIBHOI cxeMmor Baylor ta Van Bijsterveld
3aCTOCOBYB&JIM U1 OWIHKM CTYIEHS MOIIKOMKCHHS
MTOBEPXHI OKa.

Jis anamizy pe3yabTaTiB TOCIHiIKEHHS 3aCTOCOBYBAJIH
OIMHUCOBY CTATHCTUKY. KiNbKICHI JaHi 3 €JIeKTPOHHOI 6a3u
MIPEICTAaBUIIN Y BUIVISIIII CEPEIHIX 3HAYEHb 31 CTaHAPTHUM
BiAxuieHHsAM. J[ns mepeBipkM 3HA4yIIOCTi pe3yibTarTiB
BUKOPUCTOBYBaH t-KpuTepi CThIOAEHTa NMPHU HOPMallb-
HOMY pPO3HOALTI JaHUX 1 HemapaMeTpHU4Hi KpuTepil npH
HECHOPMAJBHOMY pO3MOAiTi. 30KpeMa, IJisl TOpPiBHSIHHS
CepenHiX 3HaueHb Yy HE3aJIeXHUX Tpylax 3acTOCOBYBAJIH
KpuTepiit ManHa-YiTHI, a 1715 OB’ I3aHUX BUOIPOK — OZTHO-
(daxropunii qucniepciamii ananiz ANOVA a6o T-kpurepiit
BinkokcoHa 3a7eKHO Bifl PO3MONUTY JaHUX. 3HAUYYIIICTh
pe3yNbTaTiB OLIHIOBANK 3a piBHSA MOXHOKH He OinbIie
5% (p<0,05), BUKOPHCTOBYIOUHM CTAaTHCTUYHI IIPOTPaMHU
MedStat V5.2 Ta EZR (R-Statistics).

Pe3ynbraTn Ta ix o6rosopenHs. Yepes Onusbke pos-
tamyBannsa VIII wepsa g0 nunesoro (VII) HepBa B M0304-
KOBO-MOcTOBOMY KyTi, VII HEpB 0coOnMBO Bpa3iuBH J10
BILIMBY Xipypriunoi pesekuii [15]. Lle Moxe mpusBectH
JI0O TIOTAHOTO 3aKPHUTTSA OKa, JarodraibMmy Ta BiIIMOBiA-
HOTO BIUIMBY Ha POTIBKY Hicisl BHAAJICHHS BECTHOYIIp-
Hoi mBaHHOMH [15]. JlomarkoBo KoMmpecis Bill ITyXJIHHU
a00 pe3eKIis MoKe MOIIKOANUTH TpiituacTtuii (V) HepB, Mo
BHKITUKA€E 3HIDKEHHS Iy TIIMBOCTI poriBki [15]. Kombinarris
OTOJICHOI Ta HEYYTJIMBOI POTiBKH IiJBUIILY€E PH3HUK CEPHO3-
HUX OQTaIBMOIOTIYHUX YCKIaTHEHb.

Hamu Oyno BUABIEHO, IO Yy BHIAIKaX IOPYIICHHS
¢byukuii n. facialis y pa3i BUAajeHHS BENUKHX MYXJIHH
MMK y 37,6% mnpoonepoBaHUX XBOPHUX BHHHKAIOTh

35

30

v

Tecr [xoHca

M KoHTponbHa rpyna (n=30)

Tect Wnpmepa
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JIOIaTKOBI O()TaIbMOJIOTIYHI yCKIaJHEHHs — Jarodraibm
i MOB’s13aHUI 3 HUM HEHPOTPO(IUHHMN KEpaTHT, HIO CIO-
JIy4a€eThCs 3 BUPA3HUMHU O3HAKaMU BTOPUHHOTO CHHAPOMY
CYXOro OKa 3a JaHMMH ITOKAa3HHUKIB 3BOJIOKEHHS (TECTiB
Mupmepa, Jxonca, Hopra) (puc. 1).

Takox Hamu OyJ10 BiJI3HaYEHO CyTTEBE 3HIKEHHS CIIHO-
30IPOIYKIIIi Y MAIIEHTIB 3 JTAro(hTAIIEMOM Y PAaHHBOMY TTiC-
JsoniepamifHoMy nepiofi. 3HmKeHHs 0a30BO1 Ta 3aralbHOI
CITBO3OTIPOAYKIIi B 2 pa3y MOPIBHAHO 31 CTAHOM JI0 Xipyp-
riunoro Brpy4anHs (p<0,05). IlicmsomepamiiiHi mokas-
HHUKH{ BHABHWINCS B 3 pa3syl HIKYUMH 32 KOHTPOJIBHY TPYITY
(p<0,01) (puc. 1).

[MopyuieHHst  CIBO30HPOAYKIIT  CYNPOBOIKYBAIOCS
3HWKEHHSAM CTalOIIBHOCTI CIIb030BOI ILTIBKH. [loka3HUKH
tecty HopHa 3meHmmmucs B 3,8 paza MOpiBHSHO 3i 310-
poBuMu ocobamu (p<0,01).

JlocniiHuKamMy 3 POBIAHMX HAayKOBUX ycTaHoB Croiy-
yenux lltariB AMepuku Oyino JOKJIaIeHO 3HAYHUX 3yCHITb
JUTsl BU3HAYEHHS XIpYPrivHUX METOMIB, [0 3HIKYIOTh PU3UK
MOIIKOKeHHs JuteBoro Hepsa (VII), Bkirodaroun iHTpao-
HepauifiHui MOHITOPHHT Ta 3aJIMIICHHS YaCTUHU IMyXJIMHH
HaBkoyio HepBa [16]. Tlomkomxkenus VII HepBa mopymrye
IHHEpBaIlil0 KPYTOBOTO M’5i3a OKa, II0 MOXE CIIPHIHHUTU
saroTaabM, MAPATITHYHUA EKTPOITIOH, MOPYIICHHS MOp-
raHHs Ta (eHomMeHa bena, a Takox peTpakiilo BepXHbOT
noBiku [17]. Ile mpu3BOAMTH A0 OTOJCHHS KOH FOHKTHBU
Ta POTIBKH, BUKJIMKAKOYH CKCIIO3HINIIHY Keparomarito [16].
[Momkomkenns VII HepBa TakoK 3MEHIIYE CIbO30TEUY, 110
POOUTB POTiBKY BPa3IMBOIO JI0 PI3HUX 3aXBOPIOBAHb, BKIIIO-
Yalouu BUpa3Ku Ta repdoparii [16].

[MomrkomKeHHS EMITENII0 POTiBKH OKa TPU3BOINUTE [0
aKTUBALil IMyHHOI CHCTEMH, LIO BHKJIHKAE HAKOMUYCHHS
Mpo3anaJbHIX OUTOKIHIB Ta MPOTEONITHIHUX eH3uMiB. L{i
PEYOBHHU BiJIrparoTh KIIOYOBY POJIb y 3aIMalbHIA peakiii
Ta BiI0OPaXaroTh CTYIiHB JECTPYKTUBHUX MPOIECIB y TKa-
HUHAX POTIBKH.

[JI-6 € BaXJIMBOIO CHTHAJIBHOIO MOJIEKYJIOIO IOIIKO-
JOKEHHS TepeiHboi moBepxHi poriBku [18]. BoHa acomito-

Tect HopHa

Ao onepauii (n=178) H 3 naroptanbmom nicna onepadii (n=67)

Puc. 1. IlopiBHAHHS 32 MOKA3HUKAMM 3BOJIOKEHHS OKa /10 Ta micJisi onepaii
BU/IAJI€HHSI HOBOYTBOPEHHS MOCTO-M0O304KOBOI0 KyTa
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€ThCSl 3 TAaKUMU TMOKa3HUKamH, sik TecT lupmepa I [19].
Kpim Toro, IJI-6 Bigirpae KitouoBy poiib y TaTOJOTTYHHX
MeXaHi3Max, PeryJolYd MeTaboi3M JimiiB Ta JudepeH-
uianito krituH Th17, siKi MOXYTh BUKIMKATH BaXKKHH CHH-
JIpoM cyxoro oka [20].

[MomkomkeHi eniTenianbHi KIITHHA POTiBKH BHKIIMKA-
I0Th 3alaJIbHY PEaKmilo 4epe3 aKTHBALII0 MITOTCH-aKTH-
BOBaHHX NPOTEiHKIHA3 Ta MUIAXIB CHUTHANI3AMIi SIEPHOTO
(akTopa, a TaKOX Yepe3 BUPOOJICHHS IUTOKIHIB, TAKUX SIK
Ul-1a, UI-1B, daxrop Hekposy myxiun-o Ta MMP-9 [21].
AxtuHicte kit Thl i Th17 Moxke cnpusiTh BUBLIb-
HEHHIO JIOJIaTKOBUX 3allajlbHUX MEAIaToOpiB, BKIIIOYAIOUH
inTepdepon y, TNF-a, IJI-2 ta IJI-17, uo Beme mo amc-
¢byHKUiT 1 3arubesni KeMUXONOMIOHUX KIITHH, MOPYIICHHS
(GyHKIIH poriBKOBOro 0ap’epy, 3HWKEHHS CIIbO30IPOIYK-
wii Ta MOJaNbIIOro MOUIKOKEHHS eHiTeNialbHUX KIli-
THH, IO TOTipInye 3amanbHuid npomec [22]. IJI-17 Takox
MOXXE CTHMYIIOBATH JiM(aHrioreHe3 poriBKH i 301bIIy-
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100

nr/mn
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1N1-6
M KoHTponbHa rpyna (n=30)

" Ao onepauii (n=178)

Batu ekcnpecito MMP-9 [22]. Kpim Toro, miaBHIICHHS
piBas 1JI-6 Kopemnroe 3 TSHKKICTIO CHMIITOMIB MOAPa3HEHHSI
porieku [22].

VY X0l IPOBENEHOTO AOCIIIKEHHSI HaMH OyJio BH3Ha-
YEeHO, 110 BiI0yBAETHCS CYTTEBE 30UIBIICHHS PIBHS MOKa3-
HUKIB iHTepnelikiny-6 (p<0,05) Ta ¢akTopa HEekposy
nyxiuH o (p<0,05), mo BizoOpaxae CTyIiHb 3araJbHOTO
npolecy B TKAHHHAX MEPEIHBOT IIOBEPXHI OKa MapasieIbHO
3 PO3BHUTKOM JIECTPYKIIii emiTeNiaabHOTo mapy (3a JaHUMHA
(uroopecueinoBoro (GapOyBaHHs poriBku). [ligBHUIIECHHS
PIBHIB IpO3anajibHUX KOMIIOHEHTIB CJIi3HOI PiJHHU OYyii0o
nocroBipauM (p<0,01) Ta cyrreBuM (pHc. 2).

PyiiHyBaHHS eMiTeIiaJbHOTO APy EPEAHBOT MOBEPXHI
OKa CYIPOBO/DKYBAIOCS 3HAYHUMH O10XIMIYHUMHU 3Mi-
HaMH. 30KpeMa, piBeHb MAaTPUYHOI METaJOMpOTeiHa3U-9
30impmuBes y 10 pasiB (puc. 3).

Hamu Oyna BusBIEHa TpsiMa CTATHCTHYHO 3HAYUMAa
3aJICKHICTh MK KUTBKICHOIO OIIHKOIO (DITFOOPECIICTHOBOTO

1,7 2,4

®HM-a
W 3 naropranbmom nicna onepauii (n=67)

Puc. 2. [lopiBHSIHHA MOKA3HHUKIB BMICTY IpO3anajabHUX HUTOKIHIB y C/1b030Biil pignHi
XBOPHX /10 onepauii Ta B paHHbOMY HicJsionepaniiinomy nepioxi
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Puc. 3. IlopiBHSIHHA NOKA3HUKIB BMICTY MATPHYHOI MeTAI0NPOTEIHAZH-9
Y CJILO30BIiil piiHi XBOpHX /10 onepanii Ta B paHHbOMY Hicjasionepaniinomy nepioai
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(apOyBanus poriBku Ta aktuBHicTio MMII-9 (1=0,758;
p<0,05). Tnnamika GanbHOI OLiHKU (hapOyBaHHS POTiBKU
Oyna B3a€MOIOB’si3aHAa 31 3MIHOIO pIBHIB aKTHBHOCTI
MMII-9 Ha 57,5% (3a xoediuienToM aerepminamii R2)
(puc. 4).

JocnipkeHHs TIOKa3ad, MO Yy TAIli€HTiB, sKi mepe-
HecIu omepalito 3 BugaineHas myxiaman MMK Tta maroTth
MicTsoTepaIifHii JaroTaibM, CHOCTEPIraroThCs 3Ha-
YHi 3MiHN y ciIp030BiH pigwmai. Lli 3MiHM cBim4yath mpo
aKTHUBHI JECTPYKTHBHI Ta 3amajbHi INpouecH B Iepe-
THBOMY BiAIJI OKa.

KirouoBuMH Mapkepamyu I[bOTO HPOLECY Y CIIBO30Bii
piguni €: MMII-9 (piBeHb 11bOro hepMeHTY, SIKUi po3Iie-
IUTIOE KOMITOHEHTH TO3aKJIITHHHOTO MAaTpPUKCY pOTiBKH,
3HAYHO 30UIBIIYETHCS Y CBb030Bii piauHi, p<0,01), mpo-
3ananbHi nutokinu ®HIT-o ta 1JI-6 (Takox iCTOTHO 3poc-
TatoTh, p<0,01).

i mani cBim4arh, O y MamieHTiB 3 JarodrajibMoM
micns BupaneHns nyxianan MMK cnocrepiraerscs Bupa-
KEHUH JOKIBHUN AECTPYKTUBHHUHN MPOLEC Y MEPETHHOMY
Binmini oka. [linBumenns pisast MMII-9, ®HII-a Ta IJI-6
y CIIbO30BIH PiAWHI MOXE CIYXHTH IIarHOCTUYHUM KpH-
TEpieM JAJIS BUSBICHHS TTOIIKOKEHHSI POTiBKU y pa3i CHH-
JpOMY CyXOTo OKa, CIIPHYMHEHOTO IOIIKOKEHHAM JIHILIe-
BOTO HEpBa Iijl 4ac orneparii.

BucHoBkH. Y XBOpHX 3 OIHOCTOPOHHIM JIaro(Tasib-
MoM miciast BumaieHHs myxiuHu MMK cnocrepiraersest
CYTT€EBE 3HIDKEHHS 0a30BOi Ta 3araJibHOT CIbO30IPOIYKIII,
SIKE CYTPOBOJUKYETHCSI 3HIDKCHHSIM CTa0UIbHOCTI CIIHO30-
BOI ILTiBKU.

[NomKkomKeHHS TULIEBOT0 HepBa NPU3BOANTH 10 PO3BHU-
1Ky BropuHHOr0 CCO, 110 MiITBEP/HKY€E€THCS i ABUIIEHHAM
piBHIB npo3amansaux nuTokinis (1JI-6, ®HII-a) Ta mpote-
onitnuHoro pepmenty (MMII-9) y cip0308Biit piauHi.

Bussinena npsimMa KopensiiifHa 3aieXHICTh MiX KiJb-
KICHOIO OIIIHKOO (DITF00peCIieiHOBOTO (hapOyBaHHS POTiBKU

KJITHIYHA IIPAKTHUKA

Ta aktuBHicTIO MMII-9, 110 CBIMYMTH PO 3HAYHHIA BILUIUB
JIECTPYKTUBHUX MPOIICCIB Ha CMiTeNNiaIbHy MOBEPXHIO OKa.

BuzHaueHa MOXIIMBICTH 3aCTOCYBaHHS IOKa3HHKIB
piBHS LUTOKIHIB — IHTEpJCHKIHY-0, (hakTopa HEKpO3y
MYXJMH 0 Ta TPOTEOJITUYHOTO (DEPMEHTY METaloNpoTe-
iHa3u-9 y cibO30BiM piAWHI K MapKepiB CTyIeHs 3ara-
JICHHA B MEPEIHBOMY BiIPI3Ky OKa y pasi HelpoTpodiu-
HOTO KepaTHTy B MOCTOMEPAI[IfHOMY IMEPiofli Y XBOPUX HA
nyxauan MMK.

OpeprkaHi gaHi MOXYTh OyTH BHKOPHCTaHI A pO3-
pOOKHM HOBUX JIarHOCTHYHHUX Ta TEPANICBTHUHUX ITiXOIIB
1o stikyBarHs CCO y XxBopHX 3 Jaro(h)TabMOM ITiCIIs BUIa-
neHHs nmyxinH MMK.

IlepcnekTHBY MOAATBIIOrO PO3BUTKY. Y TAI€HTIB,
AKi mepeHecnn BuaaieHHs nyxiauHH MMK, HeoOxigHo
PEryJIsipHO TPOBOJMTH MOHITOPUHI CTaHy OKa Ta CJIb030-
MPOIYKIIT U1l cBoeyacHOro BusiBieHH 1 JikyBanHs CCO.

Po3pobka iHgMBigyallbHMX Tporpam peabimiTarii,
CHPSIMOBAHMX Ha MOKPAILICHHS CTaHy 3BOJIOXKEHHS OKa Ta
3MEHIICHHSI 3aMalbHUX PEaKI[ii, € BaXIUBUM ACIIEKTOM
TICIIIOIePaiHHOTO JTIKyBaHHS.

BuxopucrtaHHsS Cyd9acHHMX METOHIB MiarHOCTHKH Ta
JKyBaHHS, SIKi BPaXOBYIOTh MiIBHIIEHI PiBHI Ipo3amaib-
HUX [UATOKIHIB Ta MPOTCOITUYHNX CH3UMIB, MOXKE ITOKPa-
LIATH PE3yJIbTAaTH JIIKYBaHHSI MAli€HTIB 3 JIArO()TaIbMOM.

JlocmipkeHHS MiATBEPKYIOTh, IO IOIIKOKCHHS
JUIIEBOTO HEepBa Mij yac omnepanii 3 BUAaJIeHHs Iy XJIUHU
MMK wMae cepito3Hi Hachiaku s (GyHKIIIOHAIBHOTO
CTaHy OKa, L0 IOTPeOyIOTh PETEIBHOTO MEIUYHOTO
CIIOCTEPEXKEHHSI Ta CBOEYACHOTO JIIKyBaHHS IS 3arlo-
OiraHHS PO3BUTKY YCKIaTHEHb. JlOMaTKOBI JOCIIKSHHS
y IbOMY HampsMi MOXYTh CIPHUATH PO3po0Ili ePeKTHB-
HUX METOJMK JIIKyBaHHS Ta MOKPAIIEHHIO SKOCTI KUTTS
MAIi€HTIB 3 Tar0PTaTEMOM. A TaK0XX MOXYTh BUSIBUTHUCS
KOPUCHHUMH JUISl 1HIIHUX TAI[i€HTIB 3 MOPYIICHHSIMH CIIHO-
30TBOPEHHS Ta MpoOIeMaMH, MOB’SI3aHUMHU 3 YpaKeH-
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Puc. 4. I'padik xopensuiiiHoi 3a1e:kHOCTI 62JbHOI OMIHKH (LII00PeECeiHOBOIO
(hapOyBanHs poriBky BiJ piBHiB AKTUBHOCTI MATPUYHOI MeTAJIONPOTeiHA3H-9
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HSIM JIn1eBoro HepBa. Jlo nux nmpobieM Hallexkarh TAaKOXK OKO Ta CHHJIPOM XpoHIYHOI cyxocTi. JlomaTkoBi mocii-
npodeciiiHi 3aXBOPIOBAHHS, SIKI YaCTO CIOCTEPIraroTbCsl  JUKEHHS y LUX Tajly3siX MOXYTh AOMOMOITH PO3pOOUTH
y JIIOZeH, SIKI MpaIiol0Th 0araTo roAWH Ha KOMIT'IOTepl e(QEeKTHUBHIII METOAMKH NpOQIJaKTUKUA Ta JIKYBaHHS
a00 B yMOBax HU3bKOT BOJOTOCTI MOBITPSI, TAKUX SIK CYXe TaKHX CTaHiB.
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Introduction. It is known that subarachnoid hemorrhages (SAH) resulting from the rupture of arterial aneurysms (AAs) can cause vision
disorders, which is a significant factor in disability among the working population.

The aim of the study is to investigate the features of oculomotor disorders in patients with SAH due to AA rupture.

Materials and methods. The study involved 472 medical reports of patients in the acute period of AAs rupture. The mean age was
52 years, with 54.4% of patients being female and 45.6% male. Clinical-neurological and radiological methods, as well as statistical analysis
were used in the study.

Results. The presence of oculomotor disorders in aneurysmal subarachnoid hemorrhage is associated with a better treatment outcome, but
it decreases the probability of discharge without neurological deficit (p<0.001). The rupture localization significantly affects its occurrence:
internal carotid artery (ICA) ruptures (33.3%) notably increase risk (OR=3.2) compared to the anterior communicating artery (ACA) ruptures
(29.5%) (p=0.003). Localization of AA rupture also influences the outcomes. In Group 1 the basilar artery (BA) ruptures (4.3%) correlate with
mild neurological deficits, while in Group 2, ICA (33.3%) ruptures favor outcomes without deficits, unlike other regions, on example MCA
(21.8%) and ACA (29.5%) (p<0.001).

Conclusions. The presence of oculomotor disorders in aneurysmal SAH correlates with better treatment outcomes, but decreases the
probability of discharge without neurological deficit. Rupture localization significantly impacts oculomotor disorder likelihood, with ICA
aneurysms showing increased risk compared to ACA aneurysms. In terms of recovery, localization of the rupture is also significant: in Group 1
BA ruptures correlate with mild neurological deficits, while in Group 2, ICA ruptures favor outcomes without deficits, unlike other regions,
for example middle cerebral artery (MCA) and ACA.

Key words: oculomotor disorders; subarachnoid haemorrhage; arterial aneurysms.
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OCOBJIMBOCTIOKOPYXOBUX PO3JAAIB ITPU PO3PUBI HEPEBPAJIBHUX APTEPIAJIbHUX AHEBPU3M

O0ecvkuti HayioHanbHull meouynuil yuigepcumem, Qoeca, Ykpaina

CrarTs IpUCBSYEeHa JJOCTIKEHHIO 0COONMMBOCTeH OKOpyxoBHX po3naii (OP) y mamieHTIB 3 pO3pHBOM apTepialbHHUX aHEBPI3M (AA)
pi3HuX nokanizamii. [IpoBeneHo peTpoceKTHBHE KOTOPTHE AOCTiIKeHHs 472 icTopiii XBOpoOH MAIi€HTIB B TOCTPOMY Tepioni po3puBy AA.
Byso BuBUeHO BILUB JIoKai3auii po3puBy AA Ha Biporinuicts BunukHeHHs OP i pesynbTar jikyBaHHs, a Takox 3B 5130k OP 3 pesynsraramn
nikyBaHHA. BusBieHo, mo HasBHiCTE OP 3011bIye BipOTiHICTh 3aJOBUTEHOTO PE3YJbTaTy JIKyBaHHS, alle 3HUKYE BIPOTITHICTh BUITHCKH
6e3 HespooriuHoro aedinuty (p<0.001). ITpu po3pusi AA BHyTpimHBOI conHoi aprepii (BCA) mancu Ha BuHukHeHHs OP Bumi y 3.2
Ppasu MOpiBHSHO 3 po3puBamMu AA nepenHboi Mo3koBoi aptepii (p=0.003). Bincyrricts OP npu po3pusax AA 6a3unspHoi apTepii miaBHIIye
HMOBIPHICTh BHIHCKH 3 JISTKMM HEBPOJIOTIYHUM ACQIUTOM, a HasBHICTH mpH po3puBax AA BCA mixBuinye WMOBipHICTD BUITHCKH 0e3
nedinuty, Toai Sk po3puBr AA cepenHboi Ta HepeAHbOI MO3KOBUX apTepiit 301IbIIyI0Th pu3nK 3HaqHOro Aedinuty (p<0.001).

KtrouoBi ciioBa: okopyxoBi po3iay, cybapaxHoinaIbHUI KPOBOBIIINB, apTepiaibHi aHEBPU3MH.

Introduction. It is known that subarachnoid hemorrhage
(SAH) resulting from the rupture of arterial aneurysms
(AAs) can cause oculomotor disorders (OMDs), which
are a significant factor in the disability of the working-age
population.

Previous studies confirm that paresis or paralysis of the
oculomotor nerves can be a useful clinical indicator for
diagnosing the enlargement of intracranial aneurysms [1,
2]. The rupture of AAs may cause isolated abducens nerve

© D. 1. Hnatovska, Yu. O. Solodovnikova, A. S. Son, 2024

CrarTs MOIMPIOETHCS HA YMOBAX JIIICH3IT -'

paresis, which is considered a sign of a posterior inferior
cerebellar artery aneurysm [3], and isolated oculomotor
nerve paralysis [4, 5], which typically occurs with AAs of
other localizations, such as the posterior communicating
artery (PCA) segment [6] of the internal carotid artery
(ICA) [7], due to their anatomical proximity [8], the
basilar artery (BA), the posterior cerebral artery, and the
superior cerebellar artery [9]. However, there were cases
of its occurrence in anterior communicating artery (ACA)
aneurysm ruptures [8].

The severity of paresis usually depends on the direction
and localization of the aneurysm, as well as the rate of
expansion of its sac, and to a lesser extent, on the volume of
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blood in the subarachnoid space. It is known that the PCA
segment of the ICA is the most common site of aneurysms
associated with the development of ipsilateral oculomotor
nerve paresis. The prevalence of such cases accounts for
34-56% of all aneurysm ruptures in this area [10].

The results of a 2024 study described that the presence
of oculomotor nerve paralysis in SAH patients was
associated with better treatment outcomes [2].

It is also known that the rupture of AAs can cause
bilateral abducens nerve paresis. A similar case was
described in Tokyo after the rupture of an ACA aneurysm,
where computed tomographic angiography diagnosed
a 15-mm ACA aneurysm in a patient with SAH. The
aneurysm was successfully clipped, after which the bilateral
abducens nerve paresis gradually regressed [11].

The aim of the study is to investigate the features of
oculomotor disorders in patients with SAH caused by AA
rupture.

Materials and methods. The present study is a
retrospective cohort analysis. It included 472 medical
records of patients in the acute phase of SAH due to AA
rupture who received inpatient treatment from 2000 to 2023
at the Municipal Clinical Hospital No. 11 of the Odesa City
Council. Among them 54.4% were female, and 45.6% were
male.

Based on the presence of oculomotor disorders, patients
with aneurysmal SAH were divided into two groups.
Group 1 included patients without oculomotor disorders —
394 (84%) patients, of which 206 (52.3%) patients were
female and 188 (47.7%) were male. Group 2 included
patients with oculomotor disorders — 78 (16%) patients,
of which 50 (64.1%) patients were female and 28 (35.9%)
were male. Inclusion criteria were: SAH within a period
of up to 21 days, SAH resulting from the AA rupture,
patient age of 18 years or older. Exclusion criteria were:
SAH beyond 21 days, other causes of SAH (e.g., traumatic,
arteriovenous malformation etc.), patient age under
18 years. Patients were categorized based on the presence
or absence of OMDs, including isolated or combined
involvement of the oculomotor, trochlear, or abducens
nerves. Group | consisted of patients with SAH resulting
from AA rupture in the acute phase without OMDs, while
Group 2 consisted of patients with SAH resulting from
AA rupture in the acute phase with OMDs. Due to the
distribution characteristics of the hemorrhage and the severe
condition of patients with aneurysmal SAH, differentiating
isolated and combined oculomotor nerve damage can be
significantly challenging. However, the cumulative clinical
contribution of oculomotor impairments to the prognosis of
SAH outcomes due to AA rupture is extremely important.

The research methods included the analysis of clinical
data of patients, specifically data from neurological
examinations and radiological data, which comprised
computed tomography (CT) and computed tomographic
angiography. Statistical analysis methods were also
applied, including descriptive statistics for the treatment
of SAH patients due to AA rupture with and without
oculomotor disorders, binary logistic regression to
compare the likelihood of oculomotor disorders in different
AA localizations, and multinomial logistic regression to
assess the relationship between the presence of oculomotor
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impairments, AA rupture localization, and treatment
outcomes.

Patient distribution by aneurysm localization in both
groups followed the aneurysm localization classification
by M. G. Yasargil, which is based on an anatomical
analysis of the segmental arrangement of brain arterial
aneurysms [12].

Treatment outcomes were evaluated based on the
presence and severity of neurological deficits and the
need for external care at discharge. Treatment results
were classified as: “no neurological deficit”, “mild deficit,
does not require assistance”, “severe deficit, requires
assistance or vegetative state”, “death”, and “transferred
to another hospital”. Calculations were performed using
Jamovi software, version 2.3.28.0, with results considered
statistically significant at p<0.05.

The study was conducted in compliance with the
principles of the Ethical Code of the World Medical
Association (Helsinki Declaration). Ethical approval for
the study was obtained under Protocol No. 7 of the Ethics
Committee of Odesa National Medical University dated
September 30, 2019.

Results. Analysis of the localization of ruptured
aneurysms revealed that in Group 1, the primary cause
of hemorrhage was the rupture of aneurysms in ACA
(51%), whereas in Group 2, the most common causes were
aneurysms of ICA (33.3%) and ACA (29.5%) (Fig. 1).

Using binary logistic regression to compare the
likelihood of developing OMDs at different AA rupture
localizations, it was found that patients with AA ruptures
in the ICA region had 3.2 times higher odds of developing
OMDs compared to those with ACA aneurysms (OR=3.2;
CI=1.2-5.2; p=0.003).

In contrast, AA ruptures in the ACA region were
associated with a significantly lower risk of OMDs
compared to ruptures in the vertebral artery (VA) region
(OR=0.21; CI=0.017-0.437; p=0.0048) (Fig. 2).

A multinomial logistic regression analysis for Group 1
patients showed that BA, ICA, ACA, and middle cerebral
artery (MCA) aneurysm ruptures significantly increased
the likelihood of discharge with mild neurological deficits.
At the same time, there was a lower probability of both
discharge with no neurological deficit and discharge with
poor treatment outcomes or death (p<0.001).

In all cases, the localization of a ruptured aneurysm
in the MCA region demonstrated the highest likelihood
of severe neurological deficits compared to VA ruptures
and increased the likelihood of mild neurological deficits
compared to other aneurysm rupture localizations.
Additionally, ACA ruptures decreased the likelihood of
mild neurological deficits (p<0.001).

In Group 2, for patients with oculomotor disorders,
VA aneurysm ruptures significantly reduced the likelihood
of discharge without neurological deficits or with mild
neurological deficits (p<0.001). ICA aneurysm ruptures
increased the likelihood of discharge without neurological
deficits (OR=2.65e-7; CI=5.53e-8-1.27e-6; p<0.001).
Conversely, MCA and ICA ruptures increased the
likelihood of discharge with severe neurological deficits
rather than mild deficits compared to BA aneurysm ruptures
(OR=1.01e+7; CI=3.05e+6-3.36e+7; p<0.001).
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Fig. 2. Result of binomial logistic regression

Furthermore, BA aneurysm ruptures also increased
the likelihood of death compared to discharge with
severe neurological deficits when compared to ICA
ruptures (OR=0.00336; CI=0.00336-0.00336; p<0.001).
VA aneurysm ruptures reduced the likelihood of death
compared to ACA ruptures (OR=0.99; CI=0.3104-65.23;
p<0.001).

As aresult, the localization of AA ruptures significantly
affects treatment outcomes. The absence of oculomotor
disorders in BA, ICA, ACA, and MCA aneurysm ruptures,
compared to VA aneurysm ruptures, reliably increases the
likelihood of discharge with mild neurological deficits and
reduces the risk of severe neurological deficits, vegetative
states, or death. MCA ruptures present the highest risk of
discharge with severe neurological deficits, while ACA
and ICA ruptures slightly increase the likelihood of death
compared to ruptures in other regions.

ISSN 2226-2008 OJIECbKUI MEJIAYHNNI XKYPHAII Ne 5 (190) 2024

The presence of oculomotor disorders in ICA ruptures
increases the chances of discharge without neurological
deficits, whereas ACA, VA, and MCA ruptures increase
the likelihood of discharge with mild neurological deficits
compared to BA ruptures. MCA and ACA ruptures are
associated with a higher risk of discharge with severe
neurological deficits, while ACA ruptures also increase
the risk of death compared to other aneurysm rupture
localizations (Fig. 3, 4, 5, 6).

In studying the impact of OMDs on treatment outcomes,
we found that the presence of OMDs was associated with
worse treatment outcomes. In Group 1 (patients without
OMDs), the most frequent treatment outcome was “no
neurological deficit” (42.9%), while in Group 2 (patients
with OMDs), the most common outcome was “‘severe
deficit, requires assistance, or vegetative state” (32.1%)

(Fig. 7).
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The analysis of the dependency between treatment
outcomes and the presence of OMDs demonstrated the
following: the absence of OMDs increases the likelihood of
discharge with mild neurological deficits and decreases the
likelihood of discharge with severe neurological deficits
compared to no deficit at all (p<0.001) (Fig. 8).

Conclusions. The presence of oculomotor disorders in
aneurysmal SAH increases the likelihood of a satisfactory
treatment outcome, but reduces the likelihood of discharge
without neurological deficit. The location of the ruptured
aneurysm demonstrates a significant impact on the

likelihood of oculomotor disorders: with the localization
of the ruptured AA in the ICA basin, patients have a
3.2-fold higher chance of developing oculomotor disorders
compared to patients with aneurysms in the ACA area.
The absence of oculomotor disorders in BA AA ruptures
increases the likelihood of discharge with mild neurological
deficit. The presence of oculomotor disorders in ICA
AA ruptures increases the chances of discharge without
neurological deficit, while MCA and ACA AA ruptures are
associated with an increased risk of discharge with severe
neurological deficit.
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Pak rpyanoi 3ano3u (PI'3) nocinae oxHe 3 MpoBiIHUX MiCLb CEPe]] OHKOJIOTIYHUX 3aXBOPIOBAaHb Y BCbOMY CBiTi. CTaHapTOM IiJ] Yac JiKy-
BaHHA MictieBo motmupeHoro PI'3 € Heoan roBanTHA momiximioreparist (HAXT). YV mocnimkenns 6ymno BriroueHo 46 xkiHok 1A ta IIIB cramii
(T, ,N, ,M, cranii) PI'3, axum Gyno npusHayeHo Kypc Mmepenonepaniinoi ximiorepanii. BcTanoBieHO, 110 TOKa3HUKM BiTHOCHOTO BMICTY
CDS8'CD28"-kIiTHH XapaKTepU3yBaKCs TCHACHINEW 10 3MeHmeHHs mia yac nposeaeHHss HAXT. Bimnocuuit Bmict CD8*CD28 -kiiTin
y xBopux y Il nepioai BigpizasaBes (p<0,001) sk Mix mepiofaMu, Tak i CTOCOBHO MOKa3HHUKIB KOHTPOJIBHOI TpymH 1 cTaHOBHB 8,4+0,5 mpoTtn
5,5+0,4 xnitunn y 1 nepioai (p<0,001) ta 5,3+0,3 KIiTUHU y KOHTPOJIBHIN IpyTIi.

KutrouoBi ciioBa: pak rpyaHoi 3ai03u, Heoa 1 FOBaHTHA MOJIXiMiOTepaisi, IMyHHHMIT cTaTyc, CHCTEMHA iIMyHHA BiJIIOBib, (DEHOTHII JIiM-
¢bouurtis.
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THE CHARACTERISTICS OF CELLULAR AND HUMORAL IMMUNITY INDICATORS IN BREAST CANCER
PATIENTS DURING THE COURSE OF NEOADJUVANT CHEMOTHERAPY
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Background. Breast cancer (BC) is one of the leading oncological diseases worldwide. Neoadjuvant chemotherapy (NAC) is the standard
treatment for locally advanced BC. Administering NAC allows for assessing the tumor’s sensitivity to chemotherapy, identifying predictive
biomarkers, potentially downstaging the cancer, and enabling organ-preserving surgery.

The objective is to characterize the cellular and humoral immune response parameters in patients with BC during neoadjuvant
chemotherapy.

Materials and methods. The study involved 46 women with stage IIA and I1IB (T1-3N0-3M0) BC, who were prescribed a preoperative
chemotherapy regimen. The systemic immune response was assessed by analyzing the population and subcellular composition of peripheral
blood lymphocytes. The study was conducted in two phases: before the first chemotherapy cycle (Period I) and after the sixth cycle (Period
II) of NAC.

Results. Analysis of lymphocyte subpopulations in BC patients undergoing NAC showed significant differences in immune status
compared to both the control group and baseline values. The relative levels of CD3+, CD4+, CD8+, CD16+, and CD20+ cells after completing
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NAC were statistically significantly different (p<0.01) from both the control group and pre-treatment values. The relative proportion of

CD8+CD28+ cells exhibited a trend toward reduction during NAC.

Conclusions. In BC patients, the relative levels of CD3+, CD4+, CD8+, CD16+, and CD20+ cells after completing NAC showed
statistically significant differences (p<0.01) compared to both control group values and pre-treatment levels. The relative proportion of
CD8+CD28- cells in Period II was significantly different (p<0.001) from both Period I and the control group, with values of 8.440.5 cells
compared to 5.5+0.4 cells in Period I (p<0.001) and 5.3+0.3 cells in the control group.

Key words: breast cancer, neoadjuvant chemotherapy, immune status, systemic immune response, lymphocyte phenotype.

Beryn. Pak rpyanoi 3an03u (PI'3) BXOmUTb 10 Tpifiku
HAUTIOMIMPEHININX OHKOJOTIYHUX 3aXBOPIOBAaHb y CBITI.
brmm3pko 42 THC. KiHOK MIOpOKY MoMuparoTh Bix PI'3,
o0 poOUTH HOTO IT'SITOI0 OCHOBHOIO NPHYMHOIO CMEpTi
B yceoMy cBiTi. Y 2020 p. y maibxe 2,3 MIH XiHOK OyB
niarHocroBanuit PM3, a 685 Tuc. cMepTeil ctann pesyib-
TaTOM IIi€i XBOPOOU B yChOMY CBIiTi. BiJIbIIICTh BHITAIKIB
PI'3 niarHocTyeThcss Ha paHHIM cTanii, NPUYOMY MpHU-
6mm3HO y 5—15 % marieHTiB Ha paHHiil cTajii BUSBISIOTHCS
MeTactasu [2]. Moo )KiHKH YacTO MalOTh OUTBII Mi3HI
cTajii 3aXBOPIOBAHHS Ta MalOTh IyXJIHMHH 3 OUIBII arpe-
CHBHMMH O3HaKaMH, TaKMMH SK BUIIUHA SIEPHUHA Kiac,
nmiMdocyarHHa iHBa3is Ta HaIMipHa eKCIpecis perenTopa
emigepManpHOTO (haktopa poctry mroguau 2 (HER2) abo
nmotpiitanit HeratuBHui (TN) craryc (BiacytHicts HER2
Ta €CTPOTEHY Ta eKCIIPECis penenTopiB mporecTepony) [3].

OnTuManbHa Tepamist € MyITSTEMOJAIBHOI0, a TMOCTIi-
JOBHICTH Teparii BpaxoBy€ MOJEKYISIPHUHN MIATHI 1 JIOKO-
perioHanbHUN MyXJIUHHUAN Tsrap. OCKUIBKH OUIBIICTD
NpPOSIBIB € PaHHBOIO CTAMIE€I0 3aXBOPIOBAHHS, XipypriuHa
PE3eKIlis YacTo € OCHOBHUM METONOM JIiKyBaHHs. OmHak
HaBiTh Ha TIIOYATKOBIH CTajil 3aXBOPIOBAaHHS OIEparis
MoOke OyTH HE HaWKpalluM MOYaTKOBUM BapiaHTOM JIKY-
BaHHS JUTS KOXKHOTO TaIieHTa [4].

VY kniHivHOMY JiKyBaHHI xBopux Ha PI'3 xipypriune
BTPYYaHH: 3a3BUYail HOETHYETHCS 3 XimMioTepartieto. 3 po3-
BHUTKOM O10JI0TI1 Ta iMYHOJIOTII miIXi[ IO JIKyBaHHS XBO-
pHUX i3 3a3HAYEHOIO MATOJIOTIEI0 MOCTIHHO OHOBIIOETHCS.
OcranniMu pokamu PI'3 po3mmsamaeTbesi SK CHCTEMHE
3aXBOPIOBaHHS, a Heoaa toBaHTHA Ximiorepamis (HAXT)
BKJTIOUEHA SIK BAXKJIMBA YaCTHHA JIIKYBaHHSA [5].

Xoya ICTOPUYHO CIOYATKy IPOBOAMIM XipypriuHe
BTPYYaHHs, a TOTIM aJ’IOBaHTHY XiMiOoTepariio, MpoBe-
JIeHHs XiMioTepartii nepej| oInepalielo cTajo PeKOMeH0-
BaHMM IIiJIXOJIOM [0 MAaI[i€HTIB i3 MICLUEBO MOUIMPEHUM
3aXBOPIOBaHHAM a00 arpecHBHOI0 OIOJOTIEI0 IMyXJIMHU.
MMixxin HAXT npomnoHye 4nclieHHI MepeBar, OCKUIBKH
BiH: 1) Ta€ MOXJIMBICTB JieeCKaNaIlii XipyprigHoro JiKy-
BaHHS HA OCHOBI BIAMOBIi; 2) Hagae iHPOPMAIIITO IPO Bif-
TIOBifIb, SIKa € TIPOTHOCTUYHOIO Ta BUKOPHUCTOBYETHCS IS
HAJaHHS PEKOMEHJAIl MO0 a] FOBAaHTHOTO JIIKyBaHHS;
i 3) coyxute miaTGopMor0 UIT HMPOCYBaHHS PO3POOKH
TikiB [6].

HAXT nHamexuth 10 CHCTEMHOI XimioTepamil mepex
BITPOBAPKCHHSAM MICIICBUX METOMIB JIKYBaHHs (TaKuX SIK
xipyprist abo mpomeHneBa teparis). HAXT B ocHOBHOMY
MIJXOAUTH JJIS MAIIEHTIB 13 MicIieBO nommperuM PI'3. Ii
METOI0 € TpaHcopMmarllisi HeorepadensHoro PI'3 B omepa-
6enbHMiA, epeTBopeHHs PI'3, skuit morpedye BUmaNeHHS
MojiouHoi 3ano3u, y PI'3, mo 30epirae rpymHy 3aiosy,
1 3a0e31eueHHs] MEIMKaMEHTO3HOT OCHOBH B TIOJIAJIBIIOMY
JKyBaHHI 7S IOKPAIICHHS TPOTHO3Y TAIEHTIB [5; 6].

€ nmekiympKa pi3HUX THIIIB MALI€HTIB i3 MICIIEBO MOIIH-
peaum PI'3, 1 iXHe BIKMBaHHS Ta YacTOTa MiCIIEBHX

penHauBiB MOXYTh BifpizHATucs. Ommc miei popmu PI'3
HE € 3araJbHONPHIHATHM, X09a OIHA 3 IIMPOKO BUKOPHC-
TOBYBaHUX KJIIHIYHHX CTaIiii OXOILIIOE 0CI0 3 BEIMKUMU
MOYaTKOBUMHM IyXJnHaMu Ounbiie 5 cM (T3), dikcoBanum
YpakeHHsIM HIKipH abo rpyanoi kiitku (T4), pikcoBanumu
naxBoBuMH By3namu (N2) abo incuiarepaibHUM ypaxKeH-
HSIM BHYTpILIHIX MoJoyHHX JiMmdosysinis. 3rigao 3 VIII
CUCTeMOI0 BH3Ha4YeHHsA cTanii TNM, 3ampornoHOBaHOIO
AMepHKaHCBKUM 00’ eHaHUM KomiTeToM 3 paky (AJCC),
yci 3axBoproBarHA ctafiil [II BBaKarOThCS MICIIEBO ITOIITH-
penumuy, K i miamuoxkuna cranii [IB (T,N)) [7].

Bararo panmoMi3zoBaHHX KOHTPOJIBOBAaHUX TOCIiIKEHD
BHBYAJIM MTOTEHIIiIHI mepeBary, noB’s3aHi 3 HAXT, mopis-
HSTHO 3 a1’ FOBAaHTHOIO XIMIOTEPAITi€lo JIsl )KIHOK 3 JIOKAJIbHO
MOLITUPEHNM PaKOM MOJIOYHOI 3aJI03H, 3 OOIPYHTYBaHHSAM
TOTO, L0 PAHHE BIIPOBA/PKEHHSI CUCTEMHOI Teparii B yMo-
BaxX HEOaJ IOBAHTHOI Tepamil Mmpu3Bee J0 MOKPAIICHHS
BwkuBaHHs [8]. HemonaBHiii Mera-aHami3, SKMH BKIIIO-
yaB 10 gocmimxkeHs i3 4756 maimi€eHTamMu, MOBIJOMEB, 1[0
HAXT 30inb1uia KinbKicTh onepariif 31 30epexeHHs rpy-
neit 3 49 1o 65 % NOpiBHIHO 3 aJ1’ TOBAHTHOIO Tepariero [9].
VYV mpocnektuBHOMY nociimkerHi M. Golshan Ta cmiBas.
(2020 p.), B ssKOMY B3sUIM y9acTh 634 malieHTH, OBiI0-
MJICHO, II0 HEOaJ OBAHTHA CHUCTEMHA TEpallis CIIpHsiia
30epexeHHI0 rpyneit y 53,2 % KXiHOK 3 MOTpiHUM Hera-
tuBHUM PI'3 [10]. B iHmomy 3BiTi 3a3Hadeno, mo 27 %
MaIi€HToK, SAKi MiAXOAWIN 0 MAacTEeKTOMii, TepeHecTn
orepariio 3i 30€peKCHHs TpyAeH, a 4acToTa PEIMIUBIB
PT'3 cranoBuna 14,3 % [11].

He3paxxaroun Ha iCHyBaHHS [IHMOOKOT iIMYHHOI mucpe-
ryasuii y pasi nommpeHoro meracrarnuHoro PI'3, temep
J00pe BiJIOMO, 110 PaHHE 3aXBOPIOBAHHS TAKOX IOB’sI3aHE
SK 3 JIOKalli30BaHOIO, TaK i CHCTEMHOI IMYHHOIO IIHC-
¢dyukmiero [12]. Y MikpooToueHHI IMyXJIWMHH Makpodarn
M2-moniOHOTO IMYHOCYIPECHBHOTO (PEHOTHUITY, MaOyTh,
MepeBakatoTh, 16 BOHU €()EKTHBHO BHKIIIOYAIOTh IIUTOTOK-
cuaHi CD8" T-kIiTHHU BiJ JOCATHEHHS CBOIX ITyXJIHHHHUX
Mimmeneit [13]. V pasi cuctemHoi iMyHOCympecii Ha paH-
HiX cramisx PI'3 Bimomi MexaHI3MHM BKIIOYAIOTh 3MEH-
IICHHS KIJTBKOCTI Ta/a00 aKTHUBAIliI0 3BUYAHHHUX JCHAPHUT-
HUX KJIITHH, @ TaKoX 30iJbIIeHHS KiJbKOCTI MOHOIIMTIB
3 M2-noni6uum denorurom [14].

Came TOMy IOCTa€ aKTyajJbHUM 3aBIaHHSIM JIOCIi-
JOKCHHS MEXaHI3MIB BiJTHOBJIICHHS CUCTEMHOT iIMyHHOT JTUC-
perymsii micnss HAXT y xBopux Ha PI'3.

MeTta po060TH — OXapaKTepU3yBaTH IMOKA3HUKH KITi-
TUHHOI Ta TYMOPAJIFHOI JIAHOK IMyHITeTY Y XBopux Ha PI'3
y IWHaMIIi Heoaa I0BAaHTHOI MMOJiXiMioTeparrii.

Marepiaiu Ta MeToau AocTix:KeHHA. JoCTimKeHAS
BUKOHaHe Ha 0a3i KoMmyHampHOTO HEKOMepIiiifHOTO mia-
MpUEMCTBA XapKiBChKO1 obmacHoi paan «O0IacHUA LIEHTP
oHKoJorii» (KiIiHiYHA 6a3a kadenpu iH}eKUiitHuX XBOPOO
Ta KJIIHIYHOI IMYHOJOTIT MEAMYHOTO (aKyabTeTy XapKiB-
CBKOTO HallioHaNbHOTO YHiBepcuTety iMmeHi B.H. Kapazina
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MiuictepcTBa ocBiTH 1 Hayku Ykpainu). KomriekcHy mpo-
rpamy JOCIIDKeHb PO3IISIHYTO Ta moromkeHo Komiciero
3 MUTaHb €THKH Ta 010€THKH MEJUMYHOTO (aKyabTeTy Xap-
KIBCBKOTO HallloHaJbHOTO yHiBepcurery imeHi B.H. Kapa-
3ina MOH Vkpainu (mporoxon 3acimanus Ne 3/3 Big
13.12.2023 p). Ilix yac noCHiKEHHS AOTPUMYBAJINCS
noJio’keHb [ enbcinehkoi nexnaparii BeecBiTHROI Menuy-
HOi acomiarii «ETHYHI IPUHIMITN MEIUIHUX IOCIIIKCHb
3a y4acTIO JIIOOMHH Yy SKOCTi 00’ €KTa JIOCITiHKEHH.

JocmimpkeHHss TpoBeIeHO 3a ydacTio 46 XKIHOK 3
PT'3 IIA rta MIB cranii (T, ,N, M, cranii) PI'3. XBopum
MPU3HAYaBCsA Kype MepeaornepaiiHoi ximioTeparii 3a cxe-
Moo AC (mokcopyGinun 60 mr/m?, enmokcan 600 mr/m>
1 pa3 Ha 2-3 TKHI 4 KypcH, Micis i€l CXeMHU — MaKJIiTakce
175 mr/m? 1 pa3 Ha 3 TKHI 4 BBEICHHS).

ImyHHU# craryc ouinioBanmu y 46 xBopux Ha PI'3
BikoM 32-58 pokiB. CepenHill BiK MaI[ieHTOK CTAaHOBUB
44,8+12,4 poky. KonrponsHy rpymy cranosunu 20 3m10po-
BHX 0Ci0 0e3 03HAK MaToJOTii.

CucreMHy IMyHHY BiAIIOBiZb JOCIIIKYBajH 3a IIOIY-
JMAMIMHAM Ta CYOKIITHHHHM CTaHOM JIIM(OLHWTIB TEpH-
(eprarOi KpoBi. JloCHiKeHHS POBOIMIOCH Y JHHAMIII
JiKyBaHHS 0 movatky l-ro xypcy (I mepion), micust 6-ro
kypey (II mepion) HAXT. MartepiasoMm i JOCITiIKSHHS
BUKOpHCTaHa cupoBarka xBopux Ha PI'3. denorun mimdo-
I[UTIB KPOBiI BHU3HAYAJIM 3a JOMOMOTOI0 MPOTOYHOI IUTO-
metpii (FACS-Calibur, CIIIA) Ta MOHOKJIOHAJTbHUX aHTH-
tin (MAT). [Ins inentudikaunii Ha kinituHax CD3*, CD47,
CDg", CD16", CD20", CD25", CD8'CD28"*, CD8"'CD28~
BHKOPHUCTOBYBAJIM BiMNOBiqHI aHTHTLNA, momideHi FITC.
Hus imentudikanii B muromnasmi T-mimdorurie [HDy
(Thl-xmituan), UI-4 (Th2-xaituan) TOPP1 (Th3-kmitian)
BHKOPHCTOBYBAJI MOHOKJIOHANBHI aHTUTINA [HDY — PC-5,
JI-4 — PE, T®PP — FITC (eBioscience, Beckman Caulter,
R&D System). Yci crapii miaroroBku mpod i ga3epHOL
IUTOGITFOOPOMETPIl MPOBOIMIN Y BIAMOBIAHOCTI J0 IPO-
TOKOJIiB BUPOOHHUKA.

KJITHIYHA IIPAKTHUKA

CrarucTUuHEe ONpAalfOBaHHS OTPHUMAaHHX IOKa3HHKIB
MPOBENCHO Y CEPEAOBUINl MPOrPaMHOTO 3a0e3MEeUCHHS
«Statistica 10.0 for Windows». LludpoBi nani HaBeneni
y BUNISAL cepenHboro apudmernynoro (M) Ta MOMIIKA
cepenHboi apudmernyHoi (m). CTaTUCTUUHY 3HAYYIIICThH
owuiHIoBaiM 3a t-xkputepiem CrbrogeHTa. BimminHOCTI BBa-
JKaJI CTaTUCTUYIHO BiporigHUMU 1ipH piBHI p<0,05.

Pe3yabraTu Ta ix o6roBopenHns. J{ociimKeHHs mMOKa-
3amo, mo Ha Tim npoBeneHHs HAXT y xBopux Ha PI'3
y PI3HHX TIepiofax CIIOCTEPEeKEHHS a0CONIOTHA KiTBKICTh
JIEHKOIIUTIB Ta TiMPOIUTIB mepruepruaHOT KPOBi HE Bipi3-
HSUTACs CTaTHCTHYHORO BIPOTiAHICTIO 1 cTaHoBMIa 5,48+1,81
ta 2,45+1,82x10°/1 TpPOTH KOHTPOJBHHUX 3HAYECHH —
5,35+1,47x10%xa (p>0,05) Ta 2,74+0,63 i 1,62+0,78x10%/n
npotu 2,78+0,19%10%1 (p>0,05; Tabmn. 1).

Binnocuuit Bmict CD3"-kiituH y xBopux Ha PI'3 no
npoBeneHHI HATX He MaB BIpOTiTHHX BiIMiHHOCTEH
MOPIBHSHO 3 KOHTPOJBHUMH MOKa3HHKaMu — 66,48+3.8
npotu 69,67+4,51 knituan, % (p>0,05), ognak y II nepi-
oni BimHOCHWH BMicT CD3*-kmitTmH 3MenmryBaBcs y 1,3
Ta 1,4 pa3a Ta Bigpi3HABCA CTATUCTUYHOIO BipOTiTHICTIO
MOPIBHSHO 3 IOKa3HUKaMH KOHTPOJBHOI TPYIH Ta MO
movyatky nposeneHHs [IXT i cranoBuB 49,2+4.81 ximi-
tuHH, % (p<0,01).

Bwmict CD4*-xmitud 1o mouarky nposeneuus HAXT
TaKOXX HE BIJPI3HSABCS BiJl KOHTPOJIBHUX 3HA4YEHB 1 CTaHO-
BuB 41,58+3,07 mporu 42,4+1,39 xmitunu (p>0,05). Ha
MOMEHT 3aKiHYEeHHs JIiKyBaHHs nokasHuku CD4*-xmitun
3HWDKYBAJIHCS Ta XapaKTePH3yBaJIMCs BIpOTiTHUMH BiMiH-
HOCTSIMH Bi/l TOKA3HHUKIB KOHTPOJIIO Ta JI0 ITOYATKY IPOBE-
neHss teparnii — 30,1+4,08 kmitaan (p<0,01).

AHanoriuyHa TEHJCHIIiS XapaKTepu3yBaja i BiTHOCHUI
BMicT CD8" -KimiThH, sIKi € TIKONpOTeiHAMHU, IO BUSBIIA-
I0TBCS Ha TOBepxHi T-miMpouuTiB Ta OepyTh aKTHBHY
Y4acTh y pO3Mi3HABaHHI aHTUTEHHUX HENTHAIB Y KOHTEK-
CTi 3 MOJICKYJIaMH T'OJIOBHOTO KOMILIEKCY TiCTOCYMICHOCTI
I xnacy. ITokazuuku CD8'-kiiTuH He BIAPI3HSIMCH CTa-

Tabmmms 1
Cyononynsauifinuii ckiaajg giMmpouuTi nepudepuuHoi KpoBi xBopux y xpopux Ha PT'3
nix yac nposeaenust HIIXM, M+m
JocmimKyBaHuUi MOKa3HIK I (rrll 6212(6)? H(;:gg;ﬂ K(()III{:TE(O);IL
Jletixorury, (10°/71) 5,48+1,81 2,45+1,82 5,35+1,47
Jlimbpormrw, (10°/1) 2,74+0,63 1,62+0,78 2,78+0,19
CD3*-xitunu, % 69,67+4,51 49,2+4 81** 66,48+3,8
CD4*-xitunu, % 41,58+3,07 30,14+4,08** 42,4+1,39
CDS8* -knitunn, % 24.26+2,75 19,842 ,42* 29,7+1,81
CD16"-knitunu, % 15,77+0,8 12,79+0,6%* 14,64+0,49
CD20*-kmitunau, % 14,82+1,1 9,17+1,8*# 13,5+0,5
CDS8*CD28"-kmitiaH, %0 15,7+1,2 11,4+1,8 14,9+0,6
CDS8*CD28 -kiitunu, % 5,5+0,4 8,4+0,5%* 5,3+0,3
CDS*CD28"/CD8"CD28" 2,9+0,5 1,36+0,9 2,8+0,4
CD25*-knitunu, % 17,42+1,2 12,38+1,79% 16,0+0,63
Thl (IH®YY), % 12,5+1,39 8,33+1,8 11,3+1,3
Th2 (LJI-4%), % 11,9+1,12 6,5+2,38%" 12,3+1,4
Th1/Th2 1,05+1,06 1,28+1,75 0,91£1,09

[IpumiTku. * — BiporigHa pi3HULA 3 TOKa3HUKaMHU KOHTpoIbHOI rpynu (p<0,05); # — BiporinHa pisHuLd 3 mokasHukamu 11 mepiomy

(p<0,05).

ISSN 2226-2008 OJIECbKUI MEJIAYHNNI XKYPHAII Ne 5 (190) 2024

59



KJITHIYHA IIPAKTHKA

THUCTUYHOIO BIPOTiTHICTIO MK TIOKQ3HUKAMH KOHTPOJIbHUX
3HaueHb Ta y | mepioni 29,7+1,81 nporu 24,2642,75 ii-
tunu (p>0,05). Y apyromy nepiozii CTaTUCTUYHOIO BipoOTiJ-
HICTh OyJia BiJI3HAYCHA MK KOHTPOJIEHUMH MMOKa3HHUKAMU
19,842,42 mpotu 29,7+1,81 xmituan, % (p<0,001).

Hocnimkenas BigHocHoro Bwmicty CDI16™-kiituH,
SIKMH € MEMOpPaHHUM PELENTOPOM, IO Bifirpac OCHOBHY
pOTH B aHTHUTLNO-3aNISKHIA KIITHHHINA ITMTOTOKCHYHOCTI,
y II mepiozi Bim3HAYaBCS CTaTHCTUYHOIO BIPOTIAHICTIO SIK
3 MOKa3HMKaMH KOHTPOJIBHOI TPYNH, TaK 1 MOKA3HHUKAMHU
I nepioxy i cranouB 12,79+0,6 mpotu 14,64+0,49 xmi-
A, % (p<0,05) ta 12,79+0,6 npotu 15,77+0,8 kTN
(p<0,01).

Binunocuuii Bmict CD20*-knituH y xBopux Ha PI'3 1o
nposenenns HATX cranoBuB 14,82+1,1 xiiTuHH, HE Bij-
PI3HSIOYHCH BIPOTIAHICTIO 3 IMOKa3HUKAMH KOHTPOJIBHOT
rpynu (p>0,05). Ha MomeHT 3akiHueHHs Teparii BiJHOC-
Hutt BMicT CD20*-kmituH cTaHoBHB 9,17+1,8 KIITHHY, 1O
OyJ10 HUKUYE KOHTPOJBHUX 3HAYCHD Ta JIO MOYATKy Tepartii
Ha 1,5 paza (p<0,05) ta 1,6 paza (p<0,01).

[Noxasumku BigHOCHOTO BMicTy CDS8*CD28*-Kimitua
XapaKTepU3yBaINCS TCHIACHIIEIO JO0 3MEHIICHHS Mia Jac
nposeneHHsT HAXT Ta He Bigpi3HSIHCS CTaTUCTHYHOIO
BIPOTIIHICTIO y TPyIIaX MOPIBHAHHS Ta KOHTPOJbLHHUMH 3Ha-
YEHHSIMHU.

Onnak BigHocHu# BMict CD8"'CD28 -kumituH y 11 nepi-
OJIi BIZPI3HSABCSA CTATUCTHYHOIO BIPOTIAHICTIO MIX Tepio-
JAMH JTOCIIIJDKEHHS Ta TIOKa3HUKAMH KOHTPOJBHOI Ipymu
i cranoBuB 8,4+0,5 mporu 5,5+0,4 wimituam y [ mepi-
omi (p<0,001) Ta 5,3+0,3 wIITHHU y KOHTPOJBHIN TpyTi
(p<0,001).

JocmikeHHs CHIBBIAHOIIEHHS CD8'CD28"/
CDS8"CD28 He BHSBWIO CTaTUCTHYHOI BipOTiMHOCTI MiX
KOHTPOJIbHUMH 3HAYCHHSIMH Ta MOKAa3HMKAMH IEpIOIiB
JIOCJTi IKCHHS.

Biggocuuii Bmict CD25*-KmiTHH, SKHH € OIIKOM
i3 rpynu audepeHIifHUX aHTUICHIB JICHKOLHUTIB Ta
€ a-cyOomuHuIelo peuentopa iHtepaerkiny 2 (IL-2Ra)
y pa3i TUHAMIYHOTO CIIOCTEPEIKEHHS XapaKTepU3yBaBCs

3MeHIIeHHIM i yac nposenenHss HAXT, He Bixpi3Hsio-
YHCh CTATUCTUYHOIO BIPOTIJHICTIO MOPIBHSHO 3 NMOKa3HU-
KaMH KOHTpoJIbHOT rpymnH (p>0,05), oqHak Mix nepiogamu
I[i TOKa3HUKHU BiJPi3HUTUCS CTAaTUCTHYHO 1 CTAHOBWIIU
17,42+1,2 npotu 12,38+1,79 xiitunu (p<0,05).

JunamiuHe crioctepekeHHs BimHOcHOro Bmicty Thl
(IH®Y"), % m03BOMMIIO BCTAHOBUTH BiJCYTHICTH CTaTHC-
TUYHOI BipOTiMHOCTI MK KOHTPOJBGHHUMH 3HAYCHHAMHU Ta
nepiomamu cnocrepexerHs (p>0,05).

Crin 3a3Ha4uTH, MO BigHOCHUH BMicT Th2 (IJI-4%), %
y II mepiomi Bimpi3HSABCS CTaTUCTUYHO MK ITOKa3HU-
kamu | mepiofy Ta KOHTPOJIBHUMHU 3HAYEHHSIMH, IO CTa-
HoBWIO 6,5+2,38 mporu 11,9+1,12 kimituau (p<0,05) Ta
12,3+1,4 xnitunu (p<0,05).

CmiBeimnomensss Th1/Th2 Takox He Mano BipoTriaHUX
BiIMIHHOCTEH MiX TEepioaMH Ta MOKa3HUKAMH KOHTPOJIb-
HOI IpyIIU.

Maremarnyse BimOOpa)KCHHS CTYIICHS BIIXWJICHHS BiJ
moka3HuKiB | mepiony 3 BUKOpUCTaHHAM KpuTepito CTbio-
JICHTA MPE/ICTABICHO Ha puC. 1.

AHani3 OTpIMaHUX NaHWX, IO TPEACTaBICHI HA PHC.
1, 1O3BONKB BCTAaHOBUTH, IO HAOLIBII BUPAKEHUMH Bij-
XWICHHSIMH XapakrepusyBanucsi nokazHukn CD8'CD28
(t=4,53; p<0,001); Bmict CD3" (t=3,1, p<0,01); B™micT
CD16" (t=2,98; p<0,01); Bmict CD20" (t=2,68; p<0,01).
MeH1i NOKa3HUKH t-KPUTEPIF0 Majly PiBHI HIIMX JOCITi-
JOKyBaHHX TokasHukiB — CD25" (t=2,34, p<0,05); CD4*
(t=2,25; p<0,05) ta Th2-kmitun (t=2,05; p<0,05). Inmom
JlaHi BIPOTITHO HE IEPEBHIIYBaJIM KPUTHYHE 3HAYCHHS
KpHTepilo.

BucnoBku. JocnimkeHHS CYOIOMYIAIITHOTO CKIamy
nmimponuTiB y xBopux Ha PI'3 mix gyac mposenenus HAXT
JIO3BOJIMJIO BCTAHOBUTH, IO MOKA3HWKU IMYyHHOTO CTa-
TyCy y XBOPHX XapaKTepU3yBaJHcCsA BipOTITHUMHU BiIMiH-
HOCTSIMU TIOPIBHSIHO 3 TMOKAa3HUKaMU KOHTPOJBHOI Ipymnu
XBOPHX Ta 0 MOYATKy IPOBEICHHS Teparii. ¥ XBOPHX Ha
PI'3 Bignocuuii Bmict CD3*, CD4", CD8*, CD16", CD20"-
kiTuH nmicist 3aBepiienHss HAXT cratucTuyHo BiporigHO
(p<0,01) Bimpi3HSABCS SAK BiJi MOKA3HUKIB KOHTPOJBHHX

Thirth2 [Jo11) |

Th2 |

1205,

Thi |

cD25 |

| 2,344

CD8+CD28+/CDR+CD28- |::| 1,5 .

1

| 1,83} !
1 1

|

1

CD8+CD28-

CD20+

|
CDa+CD28+ |
|
|

CD16+

CD8+

CDd+ |

| 2,25+

CD3+ |

: :]3’1T
2 3 4 5t

Puc. 1. Ctynins Binxuienns Big nokasuukis CD* y I ta II nepioai y xBopux na PI'3
(t-xkpuTepiii)
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3HauYeHb, TAK 1 00 TIOKA3HMKIB JI0 TIOYaTKy Teparii. Bin- Moka3HMKIB KOHTPOJIBHOI Ipyny i craHoBuB 8,4+0,5 npotn
HocHui BMicT CD8'CD28™-knituH y xBopux y II nepiomi  5,5+0,4 xinitunu y I nepioai (p<0,001) Ta 5,3+0,3 xiituHN
BigpizHsaBcs (p<0,001) sk MiXk mepioJjaMu, Tak 1 CTOCOBHO Y KOHTPOJIbHIN TPyIIi.
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Background. Palliative and hospice care (PHC) is provided to patients with incurable diseases in the last period of their life. PHC should
reduce suffering and improve the quality of life of palliative patients themselves and their relatives. Pain relief is one of the main needs of
palliative patients.

The purpose of the work is to analyze, generalize, and systematize the information of professional literature and normative legal acts of
Ukraine regarding chronic pain in palliative patients and adequate analgesia depending on the main palliative disease.

Materials and methods. It was used system analysis, bibliosemantic method, and materials of PubMed and Google Scholar.

Results. The study showed the imperfection of the practice of organizing palliative care for palliative patients in Ukraine: national
standards for the treatment of chronic pain, reimbursement of analgesic drugs practice. An objective assessment of the results of the aid
organization is provided by surveys on the quality of life with standard and modified SF-36 questionnaires.

Conclusions. In order to organize full-fledged analgesia for the majority of palliative patients in Ukraine, it is necessary to review the list
of palliative diagnoses with its recognition at the legislative level, as well as further development of the PHC system within the framework
of the reform of the entire health care system. Increasing the availability of adequate pain relief for palliative patients should be facilitated
by the legalization of medical cannabis, revision of protocols for the treatment of chronic pain in adults and children, improvement of the
practice of reimbursement of the cost of medical drugs from the state budget, and further scientific research on the effectiveness of health care
organization measures.

Key words: palliative and hospice care, basic palliative diagnosis, reimbursement, literature review.
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Statement of the problem. Most of the diseases that
are responsible for a long life with disability in the world
[1-3] are accompanied by moderate to severe pain that lasts
until the last days of patients’ lives. A significant proportion
of these diseases are incurable and belong to the palliative
care category. These diseases include malignant tumours,
HIV/AIDS, severe trauma, rheumatoid arthritis, strokes,
demyelinating diseases (multiple sclerosis, amyotrophic
lateral  sclerosis), epilepsy (including treatment-
resistant epilepsy in children), cerebral palsy, congenital
malformations, and others. Palliative care patients need
treatment and care that should reduce their suffering in the
last years and days of life [4; 5]. Palliative care patients
with chronic pain need to receive narcotic painkillers on a
regular basis, which is often difficult to ensure in countries
with strict anti-drug policies. To provide greater access
to narcotic painkillers, countries trying to improve the
situation of palliative care patients are decriminalising
the possession of a certain amount of narcotic drugs for
personal use, developing national palliative and hospice
care systems (PHC), legalising medical cannabis, and
reimbursing the cost of painkillers from the state budget
[6-8]. Ukraine is one of them, and the reform of the PHC
system was activated along with the reform of the entire
healthcare system in 2014 [9]. However, there are a number
of unresolved issues in healthcare organisation that prevent
the majority of palliative care patients from receiving
treatment. Firstly, it is an understanding of what diseases
Ukraine is ready to consider palliative in order to organise
the necessary palliative treatment and care for these patients.
Secondly, it is how hospice and outreach palliative care,
“hospices at home” are organised. What kind of treatment
coverage do palliative patients have? Thirdly, how pain
relief is organised and whether it is adequate to the needs
of the main categories of palliative care patients. What is
the regulatory and legal framework for pain relief, what
narcotic and non-narcotic drugs are available to patients,
and what part of their cost is reimbursed by the state.

We have studied the first issue and will not discuss it in
detail in this review. It is known that the list of palliative
diagnoses in Ukraine primarily includes oncological
(malignant) diseases of the last stages, as well as conditions
with direct damage to the central and peripheral nervous
system as aresult of injuries and neurodegenerative diseases.
However, countries with developed PHC systems are
expanding the list of palliative care diseases within the list
recommended by the World Health Organization (WHO).
For adults, it also often includes cardiovascular diseases
(I00-199 according to the International Classification of
Diseases, 10th Revision, ICD-10), kidney disease (NOO-
N15, N20-N23) tuberculosis (A15-A19), HIV/AIDS (B20-
B24), diabetes mellitus (E10-E14), rheumatoid arthritis
(M05-M06), liver fibrosis and cirrhosis (K74), chronic
obstructive pulmonary disease (J43-J47), epilepsy (G40-
G41). For children — cardiovascular diseases, diabetes
mellitus, tuberculosis, HIV/AIDS, as well as congenital
malformations, severe perinatal conditions (Q00-Q99),
cerebral palsy (G80), inflammatory diseases of the central
nervous system (G00, G03, G04, G06, G08, G09), chronic
hepatitis (K73, K75.2, K75.3), phenylketonuria (E70.0),
cystic fibrosis (E84), mucopolysaccharidoses (E76).
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Palliative care patients in these categories are provided with
both pathogenetic treatment and symptomatic treatment
(including adequate pain relief) in countries with developed
PHC systems when treated in hospice and palliative care
facilities, hospice units and wards of general and specialised
clinics, nursing homes and home hospices [10].

In our 2021-2023 study, we determined the need for
palliative care in adults and children in Ukraine with the
above listed diseases, with the exception of epilepsy. We
also made a forecast of the need for PHC for the following
years, and were subsequently able to verify and refine
this forecast using various methods. We found that the
best method for forecasting is the creeping trend method
with a constant smoothing segment, which allowed us to
determine most of the indicators of need within the 95%
confidence interval [11-13]. We had significant difficulties
in calculating the need for PHC for adult patients with
dementia (F00-F03) and children with severe and profound
mental retardation (F72-F79), which was caused by the
cessation of statistical data collection for these patients in
Ukraine since 2018.

We estimate the total number of palliative care patients
before the start of the full-scale war to be 242,800, including
194,500 adults and 48,300 children. The possibility of
underestimating this number was determined by us within
25%, which was due to incomplete statistical data on the
nosologies included in the calculation, as well as nosologies
that were not calculated (epilepsy and multiple sclerosis)
[14; 15]. Thus, at the preliminary stages of the study, we
were able to identify a list of diseases that Ukraine should
recognise as palliative care. However, we did not find any
publications on the relevance of such lists of diseases to the
types of chronic pain and pain relief, the adequacy of which
would be confirmed by quality-of-life indicators.

The aim of our study is to investigate the features of
chronic pain in palliative care patients depending on the
underlying palliative disease and to organise adequate pain
management.

Materials and methods. The literature and regulatory
sources were analysed using the bibliosemantic method
with a search for the thematic keywords “chronic pain in
palliative care patients”, “pain management in palliative
care patients” on PubMed and Google Scholar, in
Ukrainian and English. For the analysis, 20 sources were
selected using the relevant keywords in Ukrainian and
English in Google Scholar and in English on PubMed. The
vast majority of sources corresponded to the period of the
last 5 years (2020-2024). Of the 120 sources pre-selected
for analysis, 46 were finally selected, which belonged
to the categories of regulatory legal acts of Ukraine on
financing pain relief for palliative patients with chronic
pain; scientific publications on the need for pain relief, and
assessment of pain relief effectiveness according to quality-
of-life indicators. The final selection of sources was based
on their credibility (for example, WHO analytical reports
were selected) and relevance to the Ukrainian model of
pain management for palliative care patients (for example,
the choice of available painkillers). To systematise and
evaluate the data, we used the method of systematic analysis
with minimal detail of steps and feedbacks according to
E.P. Golubkov [16], which has the following successive

63



orijiing JITEPATYPHU

stages: problem statement; research; analysis; preliminary
judgement; confirmation; final judgement; implementation
of the decision.

Results and discussion. The procedure for the
provision of palliative care in Ukraine is regulated by
the Order of the Ministry of Health of Ukraine No. 1308
of June 04, 2020 “On Improving the Organisation of
Palliative Care in Ukraine” [17]. According to this order,
palliative care should be provided on the principles
of succession and continuity (for which special routes
are drawn up for patients to move between doctors of
different specialties or to those medical institutions where
patients consistently receive the necessary care). PHC
is provided to “alleviate patient suffering through early
identification and assessment of symptoms, pain relief and
other physical, psychosocial and spiritual problems” by
general practitioners, internists, pediatricians, etc., junior
medical specialists, or multidisciplinary teams consisting
of doctors, social workers, psychologists, volunteers, and
clergy. Palliative care requires “the treatment of pain,
associated symptoms and complications, and the resolution
of physical, psychological, spiritual and social problems”
of the patient. The patient’s family and friends have the
right of round-the-clock access to a palliative patient who is
being treated in any medical institution. Forms of palliative
care include inpatient (including hospice) care, mobile care
and “hospice at home”. A medical institution must ensure
that parents or guardians stay with a child with a palliative
diagnosis until the end of his/her life. Healthcare facilities
treating palliative care patients should establish chronic
pain treatment rooms.

The literature review makes it clear that the reform of
the PHC system in Ukraine is ongoing, even despite the
war, which is confirmed by key aspects of the organisation
of medical care: the allocation of funds for palliative care
for adults and children by the National Health Service of
Ukraine (NHSU) and a gradual increase in this funding
over 2021-2024. For example, a study of the section
“Contracting (2021-2025)” on the NHSU website [18]
showed that the list of healthcare packages for 2021 [19]
included only the inpatient palliative care for adults and
children. In 2022, funding for mobile palliative care for
adults and children also began [20]. In addition, package
funding for the treatment of people with mental and
behavioural disorders due to opioid use with a substitution
maintenance therapy drugs has begun, which is relevant for
a significant number of palliative care patients with chronic
pain who have been receiving narcotic pain relief for a long
time [21-23].

According to the list of palliative diagnoses we have
compiled, the following funding packages of the National
Health Service of Ukraine, which appeared in the list
of the medical guarantees programme, are relevant for
adults and children in need of palliative care: “Diagnosis
and treatment of adults and children with tuberculosis
in outpatient and inpatient settings”; Chemotherapy
and radiological treatment and support for adults and
children with cancer in outpatient and inpatient settings;
“Psychiatric care provided by mobile multidisciplinary
teams” (for palliative care patients with dementia, for
patients who have side effects of long-term use of narcotic
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painkillers); ‘“Medical rehabilitation of infants born
prematurely and/or sick during the first three years of life”
(for children with severe perinatal conditions); “Inpatient
medical care for patients with acute respiratory disease
COVID-19 caused by coronavirus SARS-CoV-2" (the
abbreviation stands for Severe acute respiratory syndrome-
related coronavirus 2); “Comprehensive rehabilitation care
for adults and children in inpatient settings”; “Surgical
operations for adults and children in inpatient settings”;
“Inpatient care for adults and children without surgery”.
It should be noted that packages of direct funding for
palliative inpatient and mobile medical care for adults and
children are not always used by the chief physicians who
ordered them for the needs of palliative patients, when
these funds go to the accounts of hospitals with palliative
and non-palliative departments [24] (it occurs not only in
Ukraine [25]). However, in order to obtain the NHSU’s
consent to fund palliative care packages, a hospital must
already have a significant number of staff and material and
technical resources. Therefore, palliative care patients in
non-hospice facilities actually use not only the equipment
and medicines received by hospitals as part of “palliative”
packages. At the same time, the list of services included
in the palliative packages, in our opinion, does not cover
all clinical needs of palliative patients (especially in terms
of medication), so chief physicians of clinics and heads of
their palliative units can also use the funds of the packages
for profiles that correspond to the main palliative diagnosis,
but are not directly intended for palliative patients. This also
concerns several diagnostic packages: “Mammography”;
“Hysteroscopy”; “Esophagogastroduodenoscopy”;
“Colonoscopy”; “Cystoscopy”’; “Bronchoscopy”.

In 2023, the requirements for medical services under
the medical guarantees programme provided by NHSU
contracts were improved, and 2 fundamentally new funding
packages were added: “Readiness and provision of medical
care to the population in the territory where hostilities
are taking place” and “Readiness of a healthcare facility
to provide medical care in emergency situations” [26].
The opportunities provided by these packages to heads
of healthcare facilities are important for saving the lives
of palliative care patients with limited mobility in regions
where active hostilities are ongoing or which are under
constant Russian shelling [27].

In 2024, the requirements for implementers of the
Medical Guarantee Programmes improved. The tools for
ordering services were also developed. In particular, a
cost calculator was introduced, which makes it especially
easy to apply the coefficients set out in the law [28].
When concluding a contract with the NHSU, a provider of
inpatient and mobile medical services for palliative care
patients is obliged to “assess, prevent and treat chronic
pain syndrome (including the use of narcotic drugs,
psychotropic substances and precursors)” with constant
access to painkillers, and to anaesthetise all diagnostic
and therapeutic invasive interventions. The provider of
inpatient services should also ensure round-the-clock
nursing supervision of palliative care patients, constant
access to an adult palliative care patient for relatives and
friends, constant joint stay of parents or guardians with a
palliative care child, and oxygen support if necessary.
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Reimbursement (“full or partial reimbursement to
pharmacies of the cost of medicines or medical devices
dispensed to patients on the basis of a prescription at the
expense of the state healthcare guarantee programme” [29])
plays an important role in providing effective pain relief
for most palliative care patients, namely, inclusion of the
medicines necessary for pain relief in the reimbursement
list and a significant percentage of reimbursement.
Reimbursement of medicines in Ukraine is carried out within
the framework of the “Affordable Medicines” NHSU. In
2023, the NHSU reimbursed medicines for the treatment
of outpatient diseases that are often the main palliative
diseases (those that are incurable and directly lead to the
death of patients): cardiovascular, cerebrovascular, diabetes
mellitus, chronic lower respiratory diseases, mental and
behavioural disorders, epilepsy, Parkinson’s disease. On
31 August 2023, targeted reimbursement of painkillers for
palliative care patients was launched. In the current year of
2024, reimbursement is carried out for a number of directly
analgesic drugs, as well as other drugs which use may affect
the presence and intensity of pain, as well as its subjective
perception. These include anticonvulsants, antispasmodics,
non-steroidal anti-inflammatory drugs and other adjuncts
[30]. The list of medicines subject to reimbursement and
the amount of reimbursement are shown in the table 1. Test
kits for patients with diabetes mellitus are also reimbursed
[31], which is included in the list of palliative diseases and
is accompanied by chronic pain in the presence of diabetic
polyneuropathy [32; 33].

The analysis of the list of medicines to reimbursement
in 2024 suggests that it is limited for the treatment of
palliative care patients, and the reimbursement percentage
is insufficient, despite the relatively low cost of commercial
drugs included in the reimbursement list. The limited
number of medicines limits the training of healthcare
professionals providing care to palliative care patients.
After all, it is advisable to start studying medicines for the
categories of patients treated by a healthcare professional
from the list of medicines reimbursed by the state. We
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were unable to find scientific publications analysing the
list of drugs included in evidence-based clinical guidelines,
standards and protocols for the treatment of palliative care
diseases.

The standards of care “Chronic pain syndrome in
adults and children” [34] recommends following the
WHO Three-step Analgesic Ladder [35] for the choice of
painkillers, according to which non-narcotic painkillers
(non-steroidal anti-inflammatory drugs, acetaminophen,
adjuvant drugs) are used on the first step (for mild pain); on
the second step (for severe pain) (for moderate pain) weak
opioids (hydrocodone, codeine, tramadol) are used; the
third step (for severe pain) uses strong opioids (morphine,
methadone, fentanyl,  oxycodone, buprenorphine,
tapentadol, hydromorphone, oxymorphone), to which non-
opioid analgesics and adjuvants are added, if necessary.
Of this list, Ukraine reimburses a small portion (primarily
acetylsalicylic acid and tablet morphine), which is not
enough to implement the three-step strategy.

The introduction of such a profession as a palliative care
physician into the classification of professions in Ukraine
is unreasonably delayed, and no training for palliative care
physicians is provided [14]. However, a significant number
of doctors come into contact with palliative care patients,
as the actual number of such patients fluctuates around
300,000 (about 1%) of the actual population of the country
[11]. All doctors face the ethical issue of pain management
with the use of new drugs whose efficacy and side effect
risks have not been sufficiently tested. These issues are
linked to other difficult questions of pharmacotherapy
for patients, their guardians and doctors: when to stop
treatment of the underlying palliative disease (most often
cancer), when to stop resuscitation. Besides the instructions
of clinical protocols, the physician must take into account
the wishes of the patient and his/ her family, their religious,
cultural and family traditions [36; 37].

An objective assessment of the effectiveness of care
and treatment of palliative patients should be carried out
using the ShortForm-36 Health Status Survey (SF-36)

Table 1

Medicines that can be used to directly or indirectly reduce pain in palliative care diagnoses, which are included
in the list of those subjected to reimbursement in 2024

International chemical Action, group of chemical compounds, Reimbursement
name possible use amount, %*
Amitriptyline Tricyclic antidepressant and analgesic; in neuropathic pain 10049
Valproic acid In bipolar disorders, secondary epilepsy 100-81
Antipsychotic drug of the group of butyrophenone derivatives,
Haloperidol a powerful antagonist of central dopamine type 2 receptors; for 10043
combined therapy of postoperative nausea and vomiting
Carbamazepine ~ Antiepileptic anticonvulsant, in idiopathic neuralgia of the 100-56
trigeminal glossopharyngeal nerve, in neuralgia in multiple sclerosis
Acetylsalicylic acid Analgesic and antipyretic 10045
Clozapine Neuroleptic; hypnotic and sedative effect 100-69
Lamotrigine Antiepileptic; anticonvulsant; for treatment of adults and children 100-35
Morphine Narcotic analgesic, opioid; for severe pain 100-70
Phenytoin Antiepileptic; anticonvulsant; muscle relaxant 100**
Fluoxetine Antidepressant; analgesic; for treatment of adults 10049

Notes: * — drugs from different manufacturers are reimbursed differently; the calculation result is rounded to whole numbers;
** — if a single commercial drug is reimbursed, not an interval, but a single reimbursement value in % is calculated.
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questionnaire, which is valid for different age groups, highly
informative and sensitive, allows simultaneous assessment of
physical and mental health indicators of healthy people and
patients with various diseases (general health, mental health,
physical functioning, role-based physical functioning, role-
based emotional functioning, social functioning, intensity of
physical pain and vital activity) [38—41]. The 36 questions
of the SF-36 demonstrate 8 concepts of health. Assessment
of the general condition allows to determine the prospects
for treatment, physical functioning — the ability to self-care.
Role functioning is assessed in relation to possible physical
and emotional obstacles to performing daily activities, which
may increase the time spent on them, reduce their volume
and quality. Social functioning is defined as the ability
to communicate, which may be limited due to physical or
emotional conditions related to the disease. Pain is assessed
by its intensity and impact on the ability to perform daily
activities. Self-assessment of vital activity refers to the
self-perception of own energy, ranging from overflowing
with energy to complete exhaustion. Mental health self-
assessment refers to the patient’s predominant mood.

For palliative care patients with oncological and
neurological treatment profiles, we proposed minor
modifications to the questionnaire that took into account
the serious condition of patients and the limitation of their
mobility up to complete immobility while in bed [42; 43].
Physical activity is considered by the survey as the ability to
perform certain types of activities (work) outside the home
(climbing stairs, carrying loads), which can be perceived
emotionally negatively by immobile patients. A preliminary
assessment of the quality of life of Kharkiv hospice patients
in 2022 showed that adequate pharmacotherapy can not only
improve the quality of life of palliative patients and reduce
pain, but also have a positive impact on the disease itself.
Besides the direct pain relief, the level of pain can be reduced
by proper symptomatic and pathogenetic treatment [44—46].

Thus, in accordance with the chosen research model
using the systematic analysis method and the goal set,
we have formulated a preliminary judgement about
the insufficient pain relief for palliative care patients in
Ukraine. The main reason for this fact is the insufficiently
detailed list of palliative diseases, which we proposed to
expand at the previous stages of the study. The second
reason for insufficient pain relief is the imperfection of
national standards for the treatment of chronic pain. As
a result of the analysis of literature sources (scientific
publications and regulatory acts of Ukraine), we received
confirmation of our preliminary judgement and formulated
a final judgement that states the fact of insufficient pain
relief, details the problem and suggests a way to improve
pain relief for palliative care patients in Ukraine, which is
presented in the conclusions.

Conclusions. The overwhelming majority of palliative
diseases in adults and children are accompanied by chronic
pain, the impact of which on the psyche, emotional
state, social functioning, and ability to self-care can
be objectively determined by the SF-36 questionnaire.
Adequate pharmacotherapy, using narcotic and non-
narcotic painkillers and adjuvant medications (sedatives,
anticonvulsants, tranquillisers, etc.), can significantly
improve the quality of life of palliative patients. We have
identified the inconsistency of national standards for the
treatment of chronic pain in adults and children with the
strategy of package financing of palliative and hospice care
and reimbursement of pharmaceuticals that can be used
for pain relief in palliative care. It is proposed to expand
the list of painkillers and adjuvants in palliative medicine,
which should help improve the quality of life of palliative
patients.
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In the process of examining certain mechanisms of the onset of hyperproliferative processes and their localization and transition to a state
of carcinogenesis in the endometrium, specific issues are considered in detail in the literature.

The aim of the work is to study the features and characteristics of the endometrial cell response at the current level of research.

Materials and methods. A search for original review articles was conducted in online resources and journals to analyze and substantiate
certain features presented in Scopus, PubMed, Medline, Web of Science and Google Scholar. This analysis covers the period from 2018 to
2023.

Research results. As a result of the analysis, numerous disorders occurring in affected women were identified. In the literature sources,
disorders are extensively described both within living cells and in relation to their development across all organs and systems. These changes
in organism contribute to the growth and development of carcinogenesis.

Key words: endometrial hyperplasia, apoptosis, hyperproliferation, adenocarcinoma.
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3. B. YUymak, M. B. lllanosana

MOXJWBI MEXAHI3MH PO3BUTKY TNEPITPOJI®EPATUBHUX MMPOIECIB B EHJIOMETPI{

O0ecvkuii HayioHanbHull Meouynuil yHigepcumem, Odeca, Ykpaina

V mporieci po3mis iy HEBHUX MEXaHi3MiB BUHHKHEHHS rieprpoi(epaTHBHUX MPOLECIB 1 T0Kati3aLlii Ta mepexoy iX y CTaH KaHIepOreHe3y
JOCHUTD JIeTaJbHO Ha CHOTO[HI PO3NIIAIOTHECS NEBHI MUTAHHS 3 YpaxyBaHHSM TOTO MOMEHTY, IO paK Ta TimepHpoidepariis eHIoMeTpis
MOCIJAI0Th JIIAUPYIOUi MICIIA B )KIHOUOMY 30pOB’i. Y MeANUHIH JiTepartypi Ayxe 6arato JaHUX MIOAO MOPYLICHB Yy TinoTanaMo-TinogpisapHii
JUISHI, TTOPYIIEHb Y TOPMOHAIBHOMY Hpodifi, reHax, IpolLecax anonTo3y Ta npoiideparii, CTpyKTypax 3araibHOT0 OpraHi3my, HOYHHAI0YH
BiJl KIITHHU 10 OPTaHiB Ta CHUCTEM, Ta 0araTboX iHIIMX 3MiH. TOMy HaTemep € MepCreKTUBHUM PO3INISH JIFOACHKOTO OpPraHi3My 3araioM,
TIOYMHAIOYH BiJ] KIIITHHY i 3aKiHUYIOUH LLTIMH CHCTEMaMH, MOXJIMBHX MEXaHI3MiB PO3BHUTKY TileprpoitiepaTHBHUX MPOIIECIB B CHAOMETPIi,
i, MOXKIIMBO, 33 PaXyHOK TaKHX JJaHHUX OyIyTb BUPILIYBATHCS MIOCTABJICHI IPOOIEMH TaToreHesy, JiarHOCTHKY Ta JIiKyBaHHS L€l 1aToJIorii.

KutiouoBi ciioBa: rineprnasist €HAOMETPIs, aronTo3, rineprporidepais, afeHOKapIIHOMA.

Introduction. The main place, the origin of human
life on Earth is the uterus [1; 10; 11], which exists, gives
life, and sometimes, perhaps, dominates the overall health.
The existing data, as a result of research, confirm that all
the changes that occur in the organ are quite confidently
following the unchanging evolution of humanity's
existence. To date, it has not been established at all what
significant factors influence, exist and make it possible to
prolong human life [12; 29].

Endometrial hyperplastic processes (EHP) are a
common pathological form of the uterine mucosa [13; 17;
28]. According to various literature data, the frequency
of their occurrence ranges from 15% to 50% among
gynecological pathology. Changes in the incidence and
classification of hyperplasia may reflect our understanding
of the occurrence of endometrial carcinoma, which
is currently growing and occupies a leading position
among gynecological oncological pathologies [13;
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18]. The development of endometrial cancer is a fairly
common problem, especially in countries with advanced
economies [17; 22; 25].

In medicine there is a constant scientific search, with the
discovery of new factors in the direction of the classification
of hyperproliferative processes in the endometrium [25;
26]. The exact criteria for diagnosing and predicting the
likelihood and development of malignancy have not yet been
identified. For clinical doctors, the morphological report is
crucial in making a diagnosis. However, morphologists
also have their own specific criteria for assessing and
diagnosing endometrial conditions [19; 32; 37].

There is a great number of modern studies of foreign
and domestic scientists, practitioners, pathologists and
other specialists, but the mechanism of EHP development
remains a mystery. The scientists face the problem of
endometrial intraepithelial neoplasia, which was proposed
by G.L. Mutter (2000)[38; 41]. This variant is a fundamental
shift from the theory that estrogen stimulation on tissue cells
leads to the occurrence of constantly growing hyperplasia
with possible accumulation of cytological atypia, which
can provoke development of oncological processes in the
endometrium in the future [31; 32; 35].
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According to a well-known point of view, the
development of endometrial hyperproliferative processes
is stimulated predominantly by the unregulated system of
hyperestrogenism [9; 15; 36]. A set of studies confirming
these changes was aimed at establishing and identifying
this pathological form. However, these changes are not
typical for 30—40% of patients and their treatment manage-
ment is quite different.

A possible approach is to combine the existing
pathological, immunohistochemical, molecular genetic
and other methods based on the use of various modern
biochemical methods, laser microdissection and other
techniques that study proteins regulating apoptosis and
mitotic activity, tumour suppressor genes and promoters,
growth factors, interleukins, cytokines and other regulatory
systems that can be informative in the approach to
diagnosing the occurrence of endometrial pathology [8; 16;
38; 39].

The aim of the work is to study the peculiarities and
characteristics of the response of endometrial cells to the
intensity of hyperproliferation processes at the current level
of research and possible options for their study.

Materials and methods. A search for original
peer-reviewed scientific articles was conducted in
Internet resources and journals using the keywords:
endometrial hyperplasia, apoptosis, hyperproliferation,
adenocarcinoma. We analysed and substantiated the
features presented in Scopus, PubMed, Medline, Web of
Science and Google Scholar. This analysis was performed
for the period 2018-2023.

Research results and discussion. According to the
International Agency for Research on Cancer, 19.3 million
new cases of neoplastic diseases and 10 million deaths
occurred in 2020 [2; 13; 14]. Companies are working
around the world to produce new drugs for malignancy, but
the processes are growing [4; 11; 23].

The processes of genetic disorders are quite significant.
Genes determine the development of all proteins involved
in this process. In the scientific medical world, there are
many structures that can be studied: PTEN, MSI, KRAS,
PT53, CDHI, PIK3CA, KRAS, EIG121, CDHI1 and other
genes [29]. However, F.S. Saghir et al. found that in the
study of more than 28.869 genes, changes in 600 genes
were detected, showing that these disorders occur in more
women and are directed at several genes, and it is not
possible to establish their priority [5; 21; 27; 28].

Much attention is paid to the development and formation
of stem cells, comprehensive research is being conducted
and much attention is paid to their reprogramming and
the emergence of benign tumours, as a result of their
dysregulation, with a high risk of genome damage [5; 7;
33]. This is probably why the development of cancer occurs
in most countries with the most advanced economies. It
should be noted that the risk of malignancy in a woman’s
organism is not fully understood.

Scientists consider EHP as an unphysiological excessive
proliferation of the endometrial tissue due to glandular
and stromal components. Studies have revealed the
active influence of melatonin, serotonin, norepinephrine,
histamine, bradykinin, insulin, parathyroid hormone and
other biologically active peptides synthesised by APUD
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cells in the endometrium and organism on the development
of EHP; this system is also promising for researchers [12;
14; 25; 36].

Damage to the cerebral cortex and hypothalamus
can lead to disorders in the centres for the synthesis of
gonadotropic hormones in the pituitary gland [24; 26],
which, in accordance with extero- and interoceptive
impulses, regulate and change the course of processes in
the endocrine function of the ovaries [5; 27; 31]. These
changes are quite common and are observed in the survival
of the female population in Ukraine during martial law,
but a certain theme exists in many countries around the
world. The third year of the war is underway, and the
consequences for women will be felt for a long time, as
well as the hormonal disorders that arise and affect the
reproductive system.

Many studies have established that there are many
factors in the pathogenesis of pathological processes in
the endometrial tissue that predispose to the occurrence of
hormonal disorders. Changes in the endometrial tissue are
caused by nervous and endocrine factors that exist in a rather
complex interaction [8; 18; 25]. The central mechanisms
of control of this system are united by the hypothalamus,
its neurosecretory cells are capable of producing and
secreting neurohormones [9; 14; 20], as well as perceiving
and transmitting nerve impulses [13; 26]. Two types of
these secretions in the hypothalamus have been identified:
stimulating impulses to pituitary hormones (releasing
factors); and those that inhibit secretion of the corresponding
hormones (inhibitory factors) [14; 23; 31; 32].

Numerous studies proved that the hypothalamus-
pituitary system works as a single mechanism that directs
its function to the peripheral endocrine glands. The
pituitary gland synthesises and secretes prolactin, follicle-
stimulating hormone (FSH), luteinising hormone (LH),
adrenocorticotropic hormone (ACTH), somatotropic
hormone (STH) thyrotropin stimulating hormone (TSH)
and melanostimulating hormone, oxytocin, vasopressin,
antidiuretic — all of them are distributed in its specific
functioning structures [3; 17; 39; 40].

During puberty, hypothalamic secretions cause a
consistent increase in the production of gonadotropic
hormones that affect ovarian function. It has been established
that there are mechanisms for the formation of both long-
term (between the ovaries, hypothalamus and pituitary
gland) and short-term (between FSH, LH, and releasing
factors) changes. Hyperplastic processes in the endometrial
tissue can occur as a result of these neuroendocrine disor-
ders [24; 38; 39].

Studying the state of the pluripotent endocrine
gland — the ovary, which, in addition to the production of
sex hormones (androgens, estrogens and progesterone),
synthesises germ cells and more than 30 protein and
paracrine regulators, which receives less attention [12; 23;
35]. The anlage of eggs in a girl's organism occurs as early
as the 8th to 12th week of her intrauterine development, and
therefore a mother may have many factors that characterise
her ability to influence the formation of the “ovarian
reserve potential”. Changes in this system can provoke the
development and formation of pathological conditions in
the future [13; 28].
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The endometrial tissue is a complex multicomponent
system of mesenchymal origin. It undergoes its changes
starting from childhood, adolescence, reproductive,
premenopausal, perimenopausal, postmenopausal and
senile ages [14; 21; 26; 39]. Many specialists in various
fields study the expression of sex hormone receptors
and their distribution in body tissues, paying attention
to excessive estrogen stimulation of the endometrium,
with insufficient progesterone exposure, which is called
“unopposed”. However, most researchers who focus on
hyperestrogenic states argue that this ratio exists only up to
a certain threshold, after which other relationship structures
are activated [19; 27; 35; 40].

Changes that occur in the ovaries, disruption of
their hormonal function occur due to changes in the
peripheral organs, and in the system of estrogen and
progesterone, as well as their joint interaction. It has
long been established that an excess of 17B-estradiol
(E,) is not compensated by the sufficient availability of
progesterone, which leads to hyperplastic changes in the
endometrial tissue [13; 19; 41].

Hormones affect endometrial cells by binding to specific
receptors on the cell surface and cytoplasm through the
interaction of the hormone receptor complex with nuclear
receptors [2; 11]. In the target tissues, the concentration of
receptors is controlled by the content of the corresponding
hormone in the blood. Finding out the state of the receptor
apparatus is quite important for researchers, since the unique
endometrium contains not only sex hormone receptors but
also other receptor factors [5; 18; 27].

In the modern medical literature, both clinical and
diagnostic, there is always a focus on studying the state
of proliferation and apoptosis in this category of women
with EHP. The occurrence and existence of endometrial
carcinoma is a fairly common form of the disease, it
is growing and increasing to occur at a young age,
especially in countries with high economic status [14;
25; 26].

The states of pro- and anti-apoptotic markers (Ki-67,
p53, p21, dcl-2, cycl-DI, bel-2, BAX) [5; 11; 16], blood
oxygen saturation (Hif-1a, Hif-1B, Hif-20, Hif-3a) [8;
10; 22], angiogenesis factors (VEGF, bFGF), insulin-like
growth factor (IGF-1, IGF-2) transforming growth factor
(TGF-1a, TGF-1B) [6; 12; 30; 34], study of inflammatory
processes (CD56, CD138), as well as many other factors
that exist and contribute to the development of EHP, tumour
growth and metastasis [35; 40].

Telomere length and telomerase activity in endometrial
tissue are studied in detail. When studying and establishing
critically short telomeres in a cell, which is accompanied by
prolongation to a state of crisis, however, when telomerase
is functioning, an obstacle to such telomere shortening or
protection of the structure may occur. All these processes
are quite manifest in the body and work to prolong or
shorten the life of the cell [20; 34].

Historically, endometrial cancer was considered a
postmenopausal disease, but with current trends, the
problem is becoming younger and manifesting itself in pre-
and perimenopausal age [25; 28; 37]. These health changes
pose difficulties both in terms of diagnosis and treatment of
this category of patients.
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The existing electron microscopy data,
immunomorphological and molecular genetic studies
show heterogeneity of results. The meaning of genetic and
phenotypic heterogeneity of the population of cells that
make up the components of the endometrial tissue is to
ensure tissue homeostasis [2; 11; 12].

For diagnostic and treatment purposes, it is necessary
to remove the uterine mucosa, which is a strong enough
irritant to affect the function of the gonads. After the
histological diagnosis is made, a significant assistance in
further treatment management is provided if the patient's
treatment data is filled in correctly and rationally [3; 13;
35; 39]. In modern scientific and medical approaches, there
is no system for a universal clinical and morphological
classification that would help a pathologist, researcher or
practitioner in providing information, most of which is
often not sufficiently verified [5; 12; 18].

For a medical professional, there are many approaches
to detect the presence of a cell clone capable of further
autonomy and immortalisation. In many scientific fields,
work is underway to identify mechanisms aimed at detecting
tumour growth. In oncological research, a great number
of processes during malignancy have been identified, but
most remain unresolved [11; 41].

In general, such processes lead to the understanding
that the human body is a balanced system with a total
number of different factors affecting certain structures.
For scientific researchers, in general, the identification or
understanding of the processes of EHP oncogenesis seems
to be quite problematic [12; 20; 26]. With an established
approach and the development of general principles in
treatment management, it is clear that such data require
a multidisciplinary approach to solving the problem. In
retrospect, the literature and research data have revealed
major changes in the emergence of neoplastic processes,
especially as for their mechanisms, but it is still difficult to
definitively identify and determine the causes of malignant
tumours [3; 18].

In understanding the development of a living
organism, a lot of attention is paid to the existence of the
most important engine in the environment and a single
living cell [11; 28]. When analysing the occurrence of a
condition that occurs throughout life and a pathological
process that occurs in the body, scientists always ask
themselves the question: what is the root cause of the
changes, are they in the general body, genetic information,
where the onset of the disorder lies, or does it occur in
several organs simultaneously [10; 18; 26]. To understand
and realise the existing realities and prospects of the
population, the mechanisms of the evolutionary impulse,
if from the organism to the target cell, at what real stage
of the study the researcher stops and where the disorder
is located. Specialists in different fields focus on the
mechanisms of pathology, but all the processes that occur
in a living cell, which ensures the existence of the whole
organism, remain unchanged [4; 12; 25; 33].

Conclusions. This work would like to draw attention
to a rather problematic and active process in the female
body — endometrial hyperplastic processes, which develop
and progress from the perimenopausal to the postmenopausal
period, and also occur alongside malignancy. Taking into
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account the problem of rejuvenation and the presence of Understanding the mechanisms of the evolutionary
malignancy, the issue of preserving the fertility of this origin of cancer cells in the body and the correction of their
category of women remains always problematic, which is  development may become one of the ways to prevent the
reinforced and directed by therapy. development of malignancy in the body.
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Vitamin D deficiency is now recognized as an international health issue, affecting a variety of physiological systems and disease outcomes.

Purpose. The present study proposes machine learning models to identify individuals at risk of vitamin D deficiency.

Materials and methods. Machine learning was used on the dataset of 944 persons’ laboratory analysis to determine the list of
anthropometric and laboratory indicators that affect the development of vitamin D deficiency. It was built a decision tree with a depth of 5 to
predict vitamin D deficiency based on various parameters.

Results. The authors found feature importance in identifying potential vitamin D deficiency. Age and BMI were considered the most
impactful anthropometric parameters, level of HDL was the most important laboratory parameter. A heatmap matrix for correlation of features
between one another was created. It was calculated metrics based on the confusion matrix for determining the risk of a 25(OH)D deficit: Accu-
racy, Precision, Sensitivity, Specificity, F1-Score. The authors plotted the ROC curve of the optimal model; established that the Area Under
the Curve (AUC) of the selected model is equal to 0.92 that is a very effective result.

Conclusion. Machine learning techniques are more effective at predicting deficiencies than traditional statistical methods.

Key words: vitamin D, prevention, lipid metabolism, anthropometry, artificial intelligence, machine learning.
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3AJIEKHICTD PIBHSA BITAMIHY D BIJ IABOPATOPHUX TA AHTPOIIOMETPUYHUX ITOKA3HUKIB:
3ACTOCYBAHHA METOAIB MAIIMHHOI'O HABYAHHS 3 METOIO CKPUHIHI'Y ¥ TOPOCJIUX

!00ecwruil nayionanenuti meduunui ynisepcumem, Odeca, Ykpaina

200ecoruil nayionanvhuii ynisepcumem imeni I. I. Meunuxoea, Odeca, Ykpaina

Mertoro nocimimkeHHs Oyn0o BH3HAYCHHS HEpeiKy aHTPONOMETPHYHMX Ta JIAOOPaTOpPHHX INOKA3HHUKIB, IO BIUIMBAIOTH HA PO3BUTOK
nedinuty BitTaminy D, Ta po3poOka HaiiiHOT TPOrHOCTUYHOT MOJIE, SIKa JOTIOMOXKE B PAHHBOMY BHSIBICHHI Ta BapiaHTax Kopekiii qedinuty
Ta HeloCTaTHOCTI BitaMiny D y rpynax pusuky. MaiuHHe HaBuaHHS OyJ10 BAKOPUCTAaHO Ha HAOOpi aHKX JJabopaTopHoro aHamtizy 944 ocio, siki
BIUIMBAIOTH Ha PO3BUTOK JAedinuty Bitaminy D. 3’scoBaHO BaXIMBICTb 03HAK Y BHSBJICHHI MOTeHNiiHOTO AedinuTy Bitaminy D. Bik Ta IMT
BBXKAJKCS HAOLIBII BINTMBOBIMH aHTPOIIOMETPHYHUMH Tapamerpam, piseHs JI[IBIL OyB HaiiBaxuBimmM 1ab0paTopHAM TTapaMeETPOM.
Po3spaxoBaHi MOKa3HUKH, 110 CTBOPEHI HA OCHOBI MATPHUIIi HEBiAMOBIMHOCTEH, MUl BU3HaYeHHS pusuky aedirmty 25(0OH)D. [TobynoBano
ROC-kpuBy onTUMaIBHOT MOJIEII, SIKa TOBOIHTH 11 €PEKTUBHICTB.

Kumiouosi ciioBa: Bitamin D, npodinakruka, nimiaHui 0OMiH, aHTPOIIOMETPIsL, IITYYHUH IHTENEKT, MAIIMHHE HABYAHHS.
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Introduction. Vitamin D deficiency is now recognized
as an international health issue, affecting a variety of
physiological systems and disease outcomes [1]. Despite
its vital role in bone health, immunological function, and
general well-being, vitamin D insufficiency is nonetheless
common around the globe, impacting people of all ages and
races [1; 2]. The level of vitamin D in the body is affected
by a large number of different factors [3]. Among the risk
factors for the development of deficiency and insufficiency
of vitamin D, the most significant are insufficient exposure
to the sun, a deficiency in the diet of products containing
the daily level of vitamin D, dark skin color, excess body
weight and obesity, disorders of digestive processes caused
by malabsorption, Crohn’s disease, gluten intolerance,
kidney disease [1; 4; 5]. This emphasizes the need for novel
approaches to predicting and preventing the development
of vitamin D insufficiency and deficiency in the population.

Machine learning, an area of artificial intelligence,
allows computers to learn from data in order to make
predictions. The use of artificial intelligence in medicine
has attracted the attention of scientists due to its potential to
transform the system of forecasting, diagnosis and treatment
of various pathological conditions. In recent years, more
and more publications have appeared devoted to the use
of machine learning algorithms for researching the risks
of developing vitamin D deficiency and its correction [5;
6]. Machine learning models are capable of identifying
patterns and relationships that might not be immediately
obvious using conventional statistical methods through the
use of large-scale datasets and advanced analytical tools.

The present study investigates the application of
machine learning algorithms to predict vitamin D defi-
ciency, drawing on a wide range of data sources such as
demographic information, genetic markers, anthropometric
and laboratory features.

Incorporating machine learning to predict vitamin D
insufficiency offers enormous potential to improve knowl-
edge of the complex etiology of vitamin D deficiency and
insufficiency and inform timely, individualized preventive
measures for each patient depending on the etiology of
vitamin D deficiency. By creating accurate predictive mod-
els, healthcare professionals can identify patients who have
a higher risk of vitamin D deficiency or insufficiency, and
prescribe therapy in a timely manner [1; 5].

The implementation of machine learning in health care
institutions will contribute to early diagnosis and preven-
tion of vitamin D deficiency in risk groups [4; 5; 7]. The
incorporation of an early screening system based on arti-
ficial intelligence will help reduce the burden on laborato-
ries, and as a result, reduce costs for the health care system
[1;4;8;9].

Objective — to determine the list of anthropometric and
laboratory indicators that affect the development of vitamin
D deficiency; to develop a reliable prognostic model that
will help in early detection and options for the correction of
vitamin D deficiency and insufficiency in risk groups.

Materials and methods. In the course of the study, 944
persons aged from 20 to 91 years (average age —46.9 years)
were examined in order to create a dataset containing
anthropometric and laboratory parameters from an
assortment comprising people with and without vitamin D
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insufficiency. The variables in the dataset were sex, total
cholesterol, level of high-density lipoproteins (HDL),
level of low-density lipoproteins (LDL), level of very low-
density lipoproteins (VLDL), atherogenicity coefficient
(AC), triglycerides (TG), body mass index (BMI), waist
circumference, waist-to-hip ratio (WHR), age, and vitamin
D status (deficiency vs. sufficiency). The dataset was split
into training and testing sets and decision tree methods
were applied to develop predictive models. The evaluation
of model performance was conducted using such metrics
as accuracy, precision, sensitivity, specificity and the
Fl-score. In addition, feature significance analysis was
used to determine the most important markers of vitamin
D deficiency. The best tree was created, and the receiver
operating characteristic curve and area under the curve
(AUC) values were calculated.

Examination of patients was carried out on the basis of
private medical centers of southern Ukraine “Yes Medical”
and “Artromed”. Further observation was carried out on an
outpatient basis. All patients participating in the study were
given oral and written information about the purpose and
objectives of the study. Patients had the option to withdraw
from the study at any time without giving a reason.
Information about consent to participate in the study was
documented by bilateral signing of the relevant document.
The research was carried out with the provision of safety
measures for life and health, with respect for human rights
and moral and ethical standards, which corresponds to the
principles of the Helsinki Declaration of Human Rights and
the order of the Ministry of Health of Ukraine No. 693 dated
01.10.2015, the Council of Europe Convention on Human
Rights and of biomedicine (ETS-164) dated 04.04.1997,
the Status of the Ukrainian Association for Bioethics and
GCP norms (1992) and approved by the commission on
bioethics of Odessa National Medical University (protocol
No. 12 dated 12.23.2019).

Results and Discussion. The previous study [5] used
logistic regression to predict vitamin D deficiency through
the use of demographic, clinical, and laboratory data.
The logistic regression model used a binary classification
framework to predict vitamin D deficiency based on
factors such as age, gender, BMI, and laboratory results.
While logistic regression provided useful insights into
the relationship between variables and the probability of
vitamin D deficiency, it was limited in its ability to capture
nonlinear correlations and interactions among them.

In contrast, decision trees offer a flexible and intuitive
method for representing complex data interactions. Decision
trees divide the feature space into subsets based on simple
decision rules, resulting in comprehensible decision paths.
By recursively partitioning the data based on the most
significant features, decision trees can capture complex
decision boundaries and interactions among predictors.

Figure 1 depicts the visualization of the top levels of the
optimal decision tree model to predict vitamin D deficiency
based on various demographic, clinical, and laboratory
parameters. With a maximum depth of 5, the decision
tree can generate up to 5 levels of splits, each reflecting a
decision rule based on a distinct feature.

In particular, vitamin D deficiency can occur under the
following conditions: age up to 28.5 years, body mass index
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Age <= 415
gini = 0.454
samples = 742
value = [183, 258]
Triy &a‘se
Age <= 285 LDL == 2.48
gini = 0.472 gini = 0.305
samples = 278 samples = 464
value = [106, 172] value = [377, 87]
L
BMI == 25.865 Total cholesterol == 3.63 BMI == 27.575
gini = 0.429 gini =0.5 gini =0.247
samples = 168 samples = 56 samples = 408
value = [88, 80] value = [28, 28] value = [349, 59)

Fig. 1. Visualization of the three top levels of the decision tree model

above 20.265 kg/m?, total cholesterol above 3.3 mmol/l,
high-density lipoprotein level below 2.21 mmol/I.

Figure 2 displays the results of the decision tree
method’s analysis of feature importance in identifying
potential vitamin D deficiency.

The results of the feature importance analysis show that
anthropometric parameters such as age and BMI are the
most impactful. The level of HDL is the most important
laboratory parameter. When correlation values between
features exceed 0.5, they are considered dependent. The
detailed heatmap matrix for feature correlations is shown
in Figure 3.

A confusion matrix, sometimes referred to as an error
matrix, is a table used in machine learning to illustrate
how effectively a classification method performs (Table 1).
The actual values of the classes are shown in the rows of
this matrix, whereas the predicted classes are shown in the
columns. There are four potential categories of outcomes:
true positives (TP), true negatives (TN), false negatives
(FN), and false positives (FP) [10].

The following metrics are created based on the
confusion matrix:

Accuracy=(TP+TN)/(TP+TN+FP+FN) —
how frequently the classifier is true;

indicates

Precision=TP/(TP+FP) — indicates the degree to which
one may “believe” that the model would predict class 1, i.e.,
that the item is a member of the 25(OH)D level deficient
class;

Sensitivity=TP/TP+FN) — indicates how effectively it
identifies positive class 1;

Specificity=TN/(TN+FP) — indicates how well it can
detect the negative class 0;

F1 Score=(2-Precision-Sensitivity)/(Precision+
Sensitivity) — the harmonic mean of Precision and
Sensitivity.

Metrics for determining the risk of a 25(OH)D deficit
are shown in Table 2.

Additionally, the models were assessed using Receiver
Operating Characteristic (ROC) analysis employing graphs
and ROC curves. The link between the sensitivity and
specificity of the model is depicted by the ROC curve,
which displays the dependence of the number of correctly
categorized positive examples on the number of erroneously
classified negative cases. Figure 4 shows the ROC curve of
the optimal model.

As an examination of the ROC curve, the Area Under
the Curve (AUC) represents a binary classifier’s ability to
differentiate between classes. The model performs better
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Table 1 Table 2
Confusion matrix based on classification results Evaluation metrics for assessment of 25(OH)D
Predicted deficiency risk
Negative (0) | Positive (1) Value obtained | Value evaluated
Actual Negative (0) TN FP Evaluation metric on the t{am on the :est
Positive (1) FN TP samp’e sampre
Accuracy 0.914 0.913
Precision 0.901 0.932

at discerning between the positive and negative classes the Sensitivity/Recall 0.859 0.821
higher the AUC. The classifier has a good probability of Specificity 0.946 0.966
differentiating between positive and negative class values F1-Score 0.879 0.873
when 0.5<AUCK<I. The reason for this is that the classifier
can identify a higher proportion of True positives and True
negatives than False positives and False negatives. The 104 —
AUC of'the selected model is 0.92, indicating high accuracy ___/,J—""ﬂ' ,..*"
of the model, as it exceeds 0.9. In comparison, AUC values — o~
in the range between 0.80 and 0.90 are considered to be 0.8 1 ,,f’
sufficiently accurate, and values between 0.70 and 0.80 are o
considered poor. i -

Conclusions. The following metrics were used to & %%7 I
evaluate the effectiveness of machine learning methods: % -
Accuracy, Precision, Recall, Specificity, and F1-score. The % ,-a"
study shows that decision tree models are more reliable for ~ 2 % o
forecasting deficits than traditional statistical methods or o
linear models, particularly logistic regression. This study . ’,f"
improved performance in terms of forecasting accuracy ) ',/
compgred to .prev1ously published regression models. ,,/ m— T
Machine learning models based on decision trees capable .o+ . , , ,

o0 0.2 0.4 ] 0.e j]

of identifying individuals at risk of vitamin D deficiency
have been built and validated using comprehensive datasets
that include demographic, anthropometric, and laboratory
information. The findings highlight machine learning's

False Positive Rabe

Fig. 4. Receiver operating characteristic
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potential to improve preventative medicine through focused
interventions and tailored healthcare approaches.

The study’s key highlights are:

1. Increased prediction accuracy: Decision tree algorithms
outperformed logistic regression in predicting vitamin D
deficiency. The use of nonlinear algorithms allowed for the
detection of complex correlations and patterns, resulting in
higher accuracy and AUC-ROC values.

2. Identification of Key Predictors: Feature importance
analysis identified age, body mass index, and HDL level
as significant predictors of vitamin D deficiency. These
findings can help healthcare practitioners develop effective
risk assessment and intervention strategies.

3. Clinical implications: The use of machine learning
models in clinical practice shows potential for improving
patient outcomes and reducing the burden of vitamin
D-related disorders. By correctly identifying patients at
risk of deficiency, healthcare providers can apply specific

treatments, such as supplementation, dietary changes, and
lifestyle guidance, to improve vitamin D status and prevent
health consequences.

4. Future Directions: While the study represents a
significant step forward, further research is needed to
address several critical aspects. Prospective validation of
the models in diverse populations and clinical settings is
crucial for determining generalizability and robustness.
Additionally, recent advancements in machine learning
techniques, such as deep learning and ensemble methods,
may further improve prediction accuracy and model
interpretability.

Ultimately, the study emphasizes the potential of
machine learning in predicting vitamin D insufficiency and
developing customized treatment strategies. By leveraging
data-driven techniques, healthcare professionals can gain
the insights and tools necessary to enhance patient health
and well-being.
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Follicular mucinosis (scleromyxoedema) is a rare skin disease characterized by follicular degeneration due to the accumulation of mucin
in the pilosebaceous unit accompanied with inflammatory changes.

The purpose is to evaluate risk factors for the likelihood of secondary follicular mucinosis.

Materials and methods. Cytomorphology of the patient’s skin samples (stains were used: hematoxylin-eosin, toluidine blue, Van Gieson’s
picrofuchsin).

Results. An observation of a clinical case of secondary follicular mucinosis of the skin, formed against the background of atopic dermatitis
and the use of fillers with hyaluronic acid, is presented. The skin lesions of a 33-year-old female patient demonstrate clear clinical and
histological features of follicular mucinosis. In the absence of standardized methods for treating this nosology, successful pathogenetic therapy
was carried out: dapsone, tacrolimus, phototherapy (UVB 311nm), which led to almost complete regression of the pathological process.

Conclusions. Timely diagnosis, pathogenetic treatment and control of the main disease reduce the risk of skin mucinosis recurrence and
improve its long-term prognosis.

Key words: follicular mucinosis, mucin, atopic dermatitis.
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BUIAJOK ®OJIKYJISIPHOTO MYIIMUHO3Y ¥ XBOPOI HA ATOIIYHUI JTEPMATUT

O0ecvkuti HayioHanbHull meouynuil yHigepcumem, Odeca, Ykpaina

Mera 10CHiKEHHS — OLHUTH (HAKTOPU PU3HUKY PO3BUTKY BTOPHHHOTO (OMIKYIIpHOTO MyLHO3y. HaBeneHo criocTepexkeHHs KIHIYHOro
BHIIA/IKY BTOPHHHOTO (hONTIKYIPHOTO MYLIMHO3Y LIKiPH, 110 YTBOPUBCS Ha TITi aTOIIIYHOTO ISPMATHTY Ta BUKOPUCTAHHS (isiepiB 3 riaaypoHOBOIO
KHUCIJIOTOI0. B yMOBax BifICyTHOCTI CTaHAapTH30BaHMX METOJIB JIIKyBaHHS Ii€] HO30JIOTIT OyJI0 IPOBEACHO YCHIIIHY NAaTOT€HETHYHY TEpaIiio

3 IPU3HAYEHHSIM JAICOHY, TAKPOIIMYyCy, (hOTOTepartii, [0 MPHU3BEN0 A0 MPAKTHYHO IIOBHOTO PErpecy MaTOIOTIYHOTO MPOIECY.
BucHoBku. CBO€YacHa NiarHOCTHKA, TATOrEHETHYHE JiKyBaHHS Ta KOHTPOJIb OCHOBHOTO 3aXBOPIOBAHHS JI03BOJISIOTh 3HU3UTH PH3HKH

PeLINBIB MyLIHO3Y LIKIPH Ta MOKPAIIUTH HOTO Bi/IaJI€HUH MPOTHO3.

Kuro4osi ci10Ba: QomikynspHUA MyIIUHO3, MYIIHH, aTOMIIYHUN JEPMATHT.

Mucinoses (scleromyxoedema) are a heterogeneous
group of diseases characterized by mucin deposition in
the connective tissue of the dermis (skin mucinoses), hair
follicles (follicular mucinoses), or in the epidermis and
tumours originating from it (epithelial mucinoses) [1].
Mucins are high molecular weight glycoproteins. The
glycosylated part of the stromal mucins is represented by
glycosaminoglycans, the main of which are hyaluronic
acid, chondroitin sulfate, dermatan sulfate, keratin sulfate
and heparansulfate [2].
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Mucin is a component of extracellular matrix and is
produced by fibroblasts [3]. The reason why its abnormal
deposition in the skin occurs is still not clear [4]. In case
of primary mucinosis, the deposition of mucin is the
main in the histological pattern of the disease; in case of
secondary mucinosis, the deposition of mucin is considered
as an additional sign against the background of other skin
diseases [5; 6].

Both primary and secondary follicular mucinosis of
the skin is a rare group of diseases, accompanied by the
deposition of mucin in the hair follicles and epidermal-
dermal regions. Pathology is manifested by follicular
papules or coalesced plaques with enlarged skin pores,
increased skin tightness, and impaired hair growth in the
affected areas [7].
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Follicular mucinosis (FM) was first described by Pinkus
in 1957 as an alopecia caused by the degeneration of follicles
due to the accumulation of mucin around the outer lining
of the hair and sebaceous glands along with a pronounced
infiltration of follicles by inflammatory cells [8].

The etiopathogenesis of the disease is not studied
sufficiently. Thus, it has been suggested that FM is caused
by cellular changes in the affected structures leading to the
production of mucin [9]. In addition, the role of circulating
immune complexes and cellular immunity, including
response to persistent antigens such as Staphylococcus
aureus in FM pathogenesis, was considered [10].

FM is manifested in the form of single or multiple
clearly defined erythematous plaques with raised edges
above the skin level, with scales, follicular papules, or foci
of alopecia forming on their surface. In some cases, clinical
manifestations are atypical, have a coalesced nature; there
are reports of nodal forms of FM that mimic folliculitis,
focal alopecia, scarring alopecia, chronic eczema, acne,
and urticaria [9].

Histologically, there is an accumulation of mucin in
the outer membrane of the root of the hair follicle and in
the sebaceous glands, an inflammatory infiltrate consisting
of lymphocytes, macrophages, and eosinophils with
lymphocyte tropism to the follicle [6; 11].

The literature describes cases of secondary mucinosis
development along with various diseases, in particular,
systemic lupus erythematosus [12; 13; 14], eosinophilic
folliculitis [15], dermatomyositis [11], acne, and seborrheic
dermatitis [15].

Purpose — to analyse the clinical and morphological
features of a rare case of a combined course of atopic
dermatitis and skin mucinosis on the background of long-
term use of topical corticosteroids and the use of hyaluronic
acid fillers.

Materials and methods. The case of secondary
follicular mucinosis of the skin in a 33-year-old patient was

described. A secondary follicular mucinosis was formed
against a background of atopic dermatitis and the use of
fillers with hyaluronic acid.

Skin lesions with clear clinical and histological signs
of FM. Cytomorphological examination of skin samples
of patients was performed using haematoxylin-eosin,
toluidine blue, Van Gieson’s picrofuchsin.

Pathogenetic therapy using dapsone, tacrolimus,
phototherapy (UVB 311nm) was conducted. The patient
provided informed consent for the examination, treatment
and interpretation of the results of the clinical study.

Study results. We present a rare case of secondary
follicular mucinosis of the skin, which developed against
the background of atopic dermatitis and use of fillers with
hyaluronic acid.

A 33-year-old patient came to our clinic with complaints
of itchy rashes on the skin of the face, which had been
bothering her for 10 months (Fig. 1 A, B). According to the
patient, her first rashes appeared in the form of small nodules
on the skin of the cheeks after using fillers with hyaluronic
acid. Subsequently, the rashes acquired a coalesced
nature and spread to the entire face; there is an increase
in tightness, periodic itching, and burning sensation. The
patient has been suffering from atopic dermatitis for 20
years. Exacerbations of atopic dermatitis were observed
mainly in the spring—summer period. The cause of
exacerbations was contact with household chemicals and
inhalation of pollen of plants. During specific allergic tests,
major allergens were identified: birch and ragweed pollen,
provoking seasonally atopic dermatitis. The patient refused
allergen-specific immunotherapy. According to the family
history, her mother has a food allergy and eczema of the
hands. The patient denies having other allergic, chronic
somatic diseases.

The patient was treated on her own and functional spe-
cialists (dermatologist, allergist) repeatedly. She treated her
face with emollients and periodically used topical cortico-

Fig. 1. Clinical manifestations of secondary follicular mucinosis of the skin in the face: persistent
erythema, skin induration, enlargement of the skin pores, clear boundaries of the skin induration, small
follicular papules are visible here and there. A — on the left side of the face, B — on the right side of the face
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steroids with a short-term positive effect. For an aesthetic
purpose, stabilized hyaluronic acid was injected several
times in the affected areas, which, according to the patient,
deteriorated her condition and increased skin tightness.
Five months before coming to our clinic, the patient noted
an increase in skin density, as well as a feeling of tissue
compression in the foci of the disease.

Status localis. Visual examination showed hyperaemia,
coalesced infiltrated pink papules, having a uniform den-
sity throughout the affected area, on the skin of her cheeks,
nose, and chin, enlarged skin pores and slight flakiness on
the surface of the damaged skin. Lanugo hairs are absent
or feebly marked in the affected areas. In the periorbital
region, additional skin folds and pronounced xerosis are
visible. Regional lymph nodes are not enlarged, soft, freely
movable, not matted together and in relation to surround-
ing tissues. In the cheek area, the boundaries of the skin
induration are clearly defined, and a brown tint is visible
above the affected areas. There is an increase in skin tight-
ness when the affected areas are palpated, sensitivity is not
impaired. The skin beyond the affect: moderate lichenifi-
cation, isolated excoriations, and postatopic leukoderma
remain on the skin of the flexural surfaces of the upper and
lower extremities. Dermographism is white and persistent.

Preliminary diagnosis: Atopic dermatitis? Skin lym-
phoma?

For the purpose of differential diagnosis, a number of
examinations were carried out:

1. Complete blood count: no abnormalities.

2. Biochemical blood count: increase in direct bilirubin
to 4.5 umol/l.

3. Total IgE — moderate increase — up to 270 pg/uL.

4. Determination of thyroid hormone levels: no
abnormalities were detected.

5. HIV, hepatitis B, C blood test: negative.

6. Analysis of scaly crusts for mycelium of pathogenic
fungi: no pathogenic fungi detected.

7. Determination of antinuclear antibodies: negative.

BHUIIALOK I3 JIIKAPCBEKOI IPAKTUKH

8. Skin biopsy: epidermis on histologic preparations
exhibits patchy acantosis with mild spongiosis. Epidermal
papillae appear reduced in height. Openings of the hair
follicles appear enlarged with profound hyper- and
parakeratosis, deposition of cornified cell mass and
sebaceous glands’ discharge. Hairs are fully absent or
destroyed. Cells of the outer epithelial root sheath of the
hair follicles exhibit dystrophic changes which vary from
intra- and intercellular edema of epidermal cells with loss
of intercellular contacts between them (spongiosis) to cyst-
like cavities which show presence of faintly basophilic
content in the form of small threads and granules.

Significant lymphohistiocytic infiltration is seen in the
dermis spreading into the deep areas of the dermis and
hypodermis rich in adipose tissue. Cellular infiltrate is
found lying closer to epithelium of hair follicles, sebaceous,
and sweat glands. The most prominent cellular infiltrations
are observed around the hair follicles (Fig. 2A).

Their constituents include not only lymphocytes and
histiocytes but plasma cells, solitary eosinophils and
tissue basophils as well. Some of hair follicles exhibit
signs of atrophic changes or sclerosis. Sebaceous glands
are hypertrophied with foci of dystrophy. Sweat glands are
normal in appearance.

Blood vessels of the upper third of the dermis have
thickened walls and appear somewhat dilated and plethoric.
They are invested by cuff-like lymphohistiocytic infiltrates.
Content of cyst-like epidermal cavities stained with
toluidine blue appears metachromatic which indicates that
it mostly consists of acid mucopolysaccharides, namely
mucin (Fig. 2B).

Metachromasia  reduces after digestion with
hyaluronidase but don’t not vanish which tells us about
the presence of not only hyaluronic acid but sulfated
glycosaminoglycans as well. Staining with Van Gieson's
picrofuchsin reveals extensive areas of connective tissue
around hair follicles which lost their normal histologic
architecture (Fig. 2C).

Fig. 2. Dystrophied hair follicle with forming cavity and profound perifollicular lymphohistiocytic infiltration.
A — hematoxylin-eosin, X40; B — toluidine blue, x40; C — Van Gieson’s picrofuchsin, x40
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Taking into account the peculiarities of the course
of the disease, according to the diagnostic criteria as to
the classification of Hanifin & Rajka (1980), as well as
the results of clinicopathologic studies, a diagnosis was
established: secondary follicular mucinosis of the skin,
developed against the background of atopic dermatitis.

The patient was prescribed the following therapy:
dapsone 50 mg/day for 2 months with two-day breaks
once a week, cetirizine 10 mg/day for 1 month. Topically:
tacrolimus ointment 0.03% once a day for 2 months,
and emollients that restore the lipid composition of the
epidermis, 2 times a day. From the 14th day of treatment,
phototherapy (UVB 311nm) was added three times a week
(15 sessions in total). In the first week of the therapy, a
phase of moderate exacerbation with increased itching
and hyperaemia was noted, but these symptoms faded
within 7 days, the tightness of the skin in the affected
areas was gradually decreasing. The process almost
completely regressed, which was not observed over the
past 5 months; the skin acquired its normal colour and
tightness; infiltration almost completely disappeared
(Fig. 3A, B).

Discussion. The manifestation of FM in the form of
coalesced follicular erythematous, papular elements in the
face is not typical. At the same time, clearly defined, raised
edges of the affected areas with impaired growth of lanugo
hairs, typical induration and thickening of the skin are
pathognomonic signs of skin mucinosis. According to the
description by a number of authors, the clinical symptoms
of the disease are sometimes atypical with the creation of
forms that mimic folliculitis, nodular elements, cicatricial
alopecia, and the erythrodermic form of mucinosis rarely
develops [2].

So, it is possible to suspect an atypical deposition of
mucin in the skin in case of a change in the nature of the
chronic dermatosis course (including atopic dermatitis), an

increase in tightness, induration of the skin, a change in the
nature of subjective sensations (itching was replaced by a
steady burning sensation). An important factor contributing
to the deposition of mucin in the tissues was probably the
repeated inserting of fillers with hyaluronic acid, retaining
moisture in the skin.

The most reliable criterion for skin mucinosis in this
case was a histomorphologic study, which revealed the
intradermal deposition of mucopolysaccharides in reaction
with alcian blue. The follicular form of mucinosis was also
accompanied by the accumulation of mucin mainly around
the hair follicles; in addition, dyskeratosis of some cells
was revealed in the spinous layer of epidermis (probably
as a result of chronic inflammation). The basic membrane
under the epidermis was not thickened, and there were no
signs of increased proliferative activity of epidermal cells.
Thus, the combination of the case history data, peculiarities
of clinical manifestations and histologic examinations
gave grounds to establish a diagnosis: Secondary follicular
mucinosis of the skin.

There are currently no standardized methods of
FM treatment. Cases of intralesional application of
systemic corticosteroids, dapsone, antimalarial drugs,
isotretinoin, indomethacin, interferon, minocycline,
and photodynamic therapy have been described [14].
However, not one of the methods has fully justified
itself. In this regard, the successful elimination of the
symptoms of secondary follicular mucinosis is of
scientific and practical interest.

Inthe case of our patient, we used dapsone in combination
with external application of tacrolimus ointment 0.1%;
from day 14, the treatment was enhanced with phototherapy
(UVB 311 nm), which caused improvement and a complete
regression of rashes. The positive effect of dapsone,
topical calcineurin inhibitor, and narrowband phototherapy
application was probably associated with the combined

Fig. 3. The patient 2 months after the beginning of therapy. Resolution of follicular skin
mucinosis, restoration of normal skin tightness, moderate hyperaemia persists. A — on the right
side of the face, B — on the left side of the face
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cytostatic effect of the therapy, suppression of the activity
of epithelial cells, and a subsequent decrease in mucin
synthesis. Given the association of the disease with atopic
dermatitis, it can be assumed that the control and timely
treatment of the underlying disease will reduce the risk of
recurrence of skin mucinosis and improve its long-term
prognosis.

BHUIIALOK I3 JIIKAPCBEKOI IPAKTUKH

Conclusions. The presented clinical observation of
rare follicular mucinosis of the facial skin against the
background of atopic dermatitis deserves the attention of
dermatologists, as it is associated with certain diagnostic
difficulties, requires an individual approach to the choice
of laboratory screening, treatment, proactive therapy and
prevention of the disease.
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3HavHa YaCTHHA KpaiH CBITY 3alpoBa/iiiia CHCTEMH BiITyCKY JiKapChKHUX 3ac00iB 3a e-perenTtaMu. Takuil IPOEKT cTapTyBaB i B YKpaiHi.
Bin xapakTepu3yeThesi TAKUMHE K TepeBaramy, K i B iHIIMX KpaiHaX, Je AifoTh MOAiOHI CHCTeMH: 1€ i aBTOMAaTH3aLlis IpoleciB o0miKy Ta
30epiranus iHpopMallii, 3HaYHE TTOKPAIICHHS AHATITHYHUX MOXKIIUBOCTEH, CKOPOUCHHS KITBKOCTI OMHIJIOK T1iJ1 YaC BUIIUCYBAHHS €-PEIICITIB,
MOJKITHBICTh JUCTAHIIIHHOTO BUIIMCYBAaHHS peLienTiB. HasBHI Tako CyTT€BI BiIMIHHOCTI, OB 5I3aHi 3 BIACYTHICTIO 000B’SI3KOBOTO MEIMTYHOTO
CTpaxyBaHHs Ta TEXHIYHMMHU OCOONMBOCTSIMH (DYHKLIOHYBAHHS MEAMYHMX iHPOPMALIHHUX CHCTEM, TOCTYIly maiienTa a0 iHdopmarii mpo
BUIIMCaHi HOMY JTiKapchKi 3ac00H, BIICYTHICTIO IPAKTHKH 1JeHTH(IKALi MaIjieHTa IiJ] 9ac BiITyCcKy JiKapchKoro 3aco0y.

KutouoBi cioBa: dapmarieBTuyHe 3a0€3MeUeHHs HACCICHHS, €ICKTPOHHI PELIENTH, allTeKH.
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ELECTRONIC PRESCRIPTION AS A TOOL OF THE PHARMACEUTICAL SUPPLY SYSTEM FOR THE
POPULATION IN UKRAINE AND WORLDWIDE

National Pirogov Memorial Medical University, Vinnytsya, Ukraine

Introduction. The world is actively moving towards the digitization of all industries, and the health care system is not an exception. A
significant part of the countries has implemented or are implementing a system of dispensing prescription drugs by electronic prescriptions.
Such a project also started in Ukraine.

The aim of the work is to generalize the experience of implementing systems of dispensing medicines by electronic prescriptions and
compare it with the specifics of implementing this program in Ukraine.

Materials and methods. The methods of retrospective, comparative and systematic analysis of the experience of implementing the
electronic prescription system in Ukraine and other countries of the world were used.

Results. The system of dispensing medicines based on electronic prescriptions in Ukraine is characterized by the same advantages as in
other countries: the automation of accounting processes and the storage of information about written prescriptions, significant improvement
of the analytical capabilities of accumulated information, reduction of the number of errors when issuing e-prescriptions, the possibility
of repeated prescriptions for chronic patients without visiting medical institutions. However, there are also such differences as the lack
of mandatory medical insurance and the technical features of the functioning of medical information systems, which are characterized by
extended functionality.

Conclusions. The prospects for the development of the e-prescription system in Ukraine should include the introduction of the practice
of patient identification, ensuring the option of prescribing several medicines in one e-prescription, improving the software, providing patient
access to information about the prescribed drugs.

Key words: pharmaceutical provision of the population, electronic prescriptions, pharmacies.

Beryn. CBiT akTMBHO PyXaeThCs IUIIXOM aBTOMATH-
3amii Ta mudposizamii pi3HUX TporeciB, cdep Ta ramyse,
110 3HAYHO MOKPAIILY€E Ta MOJETIIy€E 00K, 30ip Ta 06poOKy
indopmarii. He BUHATKOM € 1 0XOpOHa 3I0pOB’sI, 30KpeMa
cucrteMa (apMaleBTHYHOTO 3a0e3NeYeHHs] HACEJICHHS.
BunucyBaHHs manepoBUX peLENTIB Ha JIIKApChKi 3acOo0H
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CTarTs NOLMPIOETHCS HA YMOBAX JiLEH311 -.

Ma€ JaBHIO iCTOPIl0, IIPOTE Yac TUIMHE 1 Ha 3MiHY 1M HOCTY-
MTOBO BIPOBADKYIOTHCS EIEKTPOHHI PEIETITH (€-PEIeTTH ).

3a  BU3HAYCHHAM  €Bpomelcbkoro  ¢apMales-
THYHOTO  TOBapuUCTBA  e-perent  («e-prescription»)
€ KOMIT'FOTepU30BaHUM EJIEKTPOHHHM IPOIIECOM CTBO-
peHHS, Tepenadi Ta peecTparlii MeAMYHOro perenTa, 1o
JIO3BOJISIE JIIKApsIM, SIKI NPH3HAYaIOTh JIKApCHKUH Ipe-
napar (JIIT), BumucyBaTu peuenty, sKi anTeka OTPUMYE
B CJIEKTPOHHOMY BUIIIAII 0e3 HEOOXiTHOCTI BUIHCYBAaHHS
nariepoBoro perenrta [1]. Kpim Toro, B eBpormeiicbkomy
3aKOHOJIABCTBI TPAIUIAETHCS TEpMiH «e-dispensingy, TOOTO
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Biamyck JIIT 3a e-penenTtom, 10 BU3HAYAETHCS SIK MPOLIEC
€JIEKTPOHHOTO OTPUMAaHHS pelenTa Ta 3BiTy MPO BiAIYCK
JIIT marieHTy y BIAMOBIAHOCTI O BKAa3iBOK, 3a3HAUCHHX
y e-perenri [2].

VY BignosigHocTi 10 BEMor [SO 17523:2016 «Iudop-
MaTuKa 3J0poB’s. BuUMOTrH 10 eNeKTpOHHHX pelenTiBy
e-perenT NOBUHEH MiCTUTH 000B’SI3KOBY iH(OPMALIIO TIPO
marfieara (Ipi3BHIIE, iM s, JaTa HAPOHKCHHS, IEPCOHATb-
HUH ineHTHdIKATOp, cTaTh), mpo peuent (ID pement, gara
BUITHCYBaHHS), IPAIliBHIKA OXOPOHH 3I0POB’ S, IKUH BUTIH-
caB penent (mpi3Buie, iM’s, npodeciiiHa kBamidikaris,
BJIACHI KOHTAaKTHI JaHi, aapeca micis podoTH, 1udpoBuit
a00 eJIEKTPOHHHH MiJHUC, iIeHTH(DIKATOP METUYHOTO TIpa-
LiBHMKA), MpU3Ha4eHi npenapartu (Ha3sa JII1, nozyBauHs /
cuina nii), indopmarito mpo 3acrocyBanns JIII (ikapceka
(dopma, KiJIbKIiCTb, pexuM J1o3yBanHs) [3].

3 onrsiay Ha Te, IO KOXKHA 3 KpaiH 3/iiicHIOBaIa BIIPO-
Ba/DKEHHSI e-PEIeNTiB i3 BpaxXyBaHHIM CBOiX 0COOIMBOCTEH
(YHKIIOHYBaHHS CUCTEMH OXOPOHHM 3I0pOB’sl, OTpUMaia
CBilf OCOONMBHIA TOCBIJ Ta AOCSATIIA IEBHUX YCIIiXiB METOIO
Po6oTH CTamo BUBYCHHS OCOOJIMBOCTEH Ta y3arajabHEHS
JOCBiy 3allPOBAKCHHS CHCTEM BHUITUCYBAHHS €-PEIICTIB
y pi3HHX KpaiHaxX CBiTy Ta HOPIBHSAHHA HOTO 3 0COOIMBOC-
TSIMH BIPOBAaJDKEHHS Ta (QYHKLIOHYBaHHSA B YKpaiHi.

Marepiajiu Ta MeTOIU A0CTiTzKeHHS. /)15 TOCSITHEHHS
NOCTaBJICHOT METH OYyJIM BUKOPUCTaHI METOIM PETPOCIEK-
THUBHOTO, [TOPIBHAJIBHOTO T4 CUCTEMHOTO aHali3y JO0CBiay
BITPOBAJPKEHHS CUCTEMH BUIIMCYBAHHS €-pELenTiB B YKpa-
{HI Ta IHIMX KpaiHax cBiTy. BUKOpHCTOBYBaIM TaKoX IpO-
0J71eMHO-OpIEHTOBAaHWH METOA /ISl BH3HAUCHHS CIIAOKHX
Ta CHJIBHHUX CTOPIH CHCTeMH (DYHKIIOHYBAaHHS €-pEIICTITiB
B YkpaiHi.

Pesyabratn Ta ix oOrosopenns. Kpainu cBity
3 Pi3HOIO MBUAKICTIO BIIPOBA/IKYIOTh CHCTEMY €-PeIleTTiB.
Tak, cranom Ha 2018 pix y HIBemii, 1e nepmmi migoTHAN
BapiaHT OyJ10 arpoboBano e y 1983 p., yacTka e-perenTis
cTaHOBWIJIa ONMM3bKO 99%; TakMX CaMUX YCIIXiB JOCSIIIH
Ectonis ta danis; y Hinepnanmax — 100%; y CroBeHii e
MoKa3HUK ctaHoBUB 92%, y Hopgerii — nonan 90%, B Ira-
mii — 83%, y Benukiit bpuranii — 63%, y bensrii — 43,5%
[4]. ITepma cripoba nepexoay Ha e-perenty y SnoHii Bia-
OyBamac y 2016 p., mpore BusBHIach Hee()EeKTHBHOIO
y 3B’A3Ky 3 BHCOKOIO TPYJO03aTPaTHICTIO Ta TPHUBAIICTIO
BHUITMCYBaHHS pEIENTiB Yy eNeKTpoHHi ¢opmi. Tomy
HaCTYNHU{ €Tall BOPOBAJKEHHS YIOCKOHAJIEHOI CUCTEMU
e-perentiB OyB Harpukiami 2019 — mogarky 2020 p. OHOB-
JIeHa cucTeMa 3abe3neyuyBaia renepyBanas QR-komy, skuit
HALieHT MIr OTPUMATH AK Y HaJpyKOBAaHOMY BUIVIAII, TaK
1 B €JIEKTPOHHI# (hopMi, sika HarpaBisUIach y HOro J01aToK
3 eJIEKTPOHHOIO0 MEJMYHOIO KapTKo1o. 3a TakuM QR-komom
TalieHT OTPUMYBaB Jlikapcebkuid 3aci6 (JI3) B anreni. Oco-
OnMBUIl iHTEpeC BHKIHMKAE KOMII IOTEPH3ALlisl CUCTEMHU
oxoponu 310pos’st B IlIenii. Bona Oyna oxHiero 3 mep-
mUX KpaiH, ska me y 1970-x pp. po3mouana mepexix Ha
TaK 3BaHI CMapT-KapTH MAIli€HTIB, SKi MICTHIIA TEpPCo-
HAJBHY Ta MEAWYHY iH(POPMAIIIO MPO ITAIli€HTa, a TAKOK
masi mpo JI3, saxi oMy mpU3HAYAINCh, Ta HOTO 3aXBOPIO-
BaHHA. [lig Wac BUMNHCYBaHHS peLenTa JiKap KOPHUCTY-
BaBCsI HAIlIOHAIBHOIO 0a3010 JaHWUX TpO JiKkH. Jlo KiHIA
1990-x pp. BUKOpUCTAHHS TaKOi CHCTEMH CSTalo OJU3BKO
90% y nomikiinikax. 3 2000 p. HauionansHa kopriopaiis
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IIBE/ICBKUX aNTeK 3aMiHWIIA MPOlleC BUITMCYBAaHHS marie-
POBUX pELENTIB Ha EIEKTPOHHI. AJle CITi/l 3ayBaXKUTH, LI0
e OyJ10 MOXITMBMM BUKJIIOYHO BHACIIIOK TOTO, 110 Harri-
OHaJIbHa KOpITopallisl BEJCHKUX anTeK Oyia eJuHo0 dap-
MaleBTUYHOIO KOMITaHI€I0 Ha PO3ApiOHOMY PHHKY KpaiHH
Ha To#i vac. [Ipore y 2019 p. BHacmiioK 301IbIIEHHS KiJTb-
KOCTI anTeYHHX MEPEeX Ta BiJIOBIIHO PO3MIMPEHHS CHC-
TEM KOMII IOTepH3alii anTeK MIBEAChKa arcHIlis eleKTpo-
HHOI OXOPOHH 37J0pPOB’S 3MiHWJIa CHCTEMY BHITHCYBaHHS Ta
00iry e-penenTiB. AHanorigHo 3i lBeniero [anis, Oymyan
OITHUM 31 CBITOBHX JIi/IepiB 13 BIIPOBAHKEHHS €JIEKTPOHHOT
CHCTEMH OXOPOHH 3110poB’°s, y 2000-X pokax yxke IHPOKO
BUKOPHCTOBYBaJia IO CHCTEMY, sika Oyja JAOCTYIIHA BCIM
NpaliBHAKaM JEp)KaBHUX 3aKIa/liB OXOPOHU 3JI0POB’S
(303). A Bxe mo 2011 p. maibke 85% Hacenenns Jlanii
MaJll eJeKTPOHHI MeAW4Hi 3amuch y cucremi. Cucrema
e-peuentiB y [lanii Oyia BnpoBapkena y 2002 p. MOBHICTIO
B yciit kpaiHi [5].

B Vkpaini Bepmre e-perent 3anposapkeHo y 2019 pomi
y paMkax mporpamu peimOypcamii «JoCTymHI JiK@».
3 1 cepmas 2022 poky 3a e-pelenToM II0YaIH 3MiHCHIOBAaTH
BiONMycK aHTHOaKTepianbHUX mpemapariB. [lounmHaroun
3 1 mucronmama 2022 poky BigIlyCK HapKOTHYHUX (TICHXO-
TporHKX) JI3 Takox mepelnioB Ha e-perientu. 3 1 KBITHS
2023 poKy 3ampoBapKEHO €-pelenT Ha BCi PelenTypHi
JikapchKki 3acobu [6; 7]. BomHouac mependadeHo mepe-
X1THHUH TIepiof, WO AiITHME IPOTATOM Jii BOEHHOTO CTaHy
B VYKpaiHi, miJ yac sKOrO NAallieHT CaMOCTiHHO BUOMpa-
TUME — OTPUMYBATH HOMY HanepoBUi pelienT Y1 e-perenT
3 HaJICHJIAHHSIM CMC-TIOBIIOMJICHHS IIPO HOMED pelienTa Ta
HOMep Horo miATBEepKeHHS. BripoBaykeHHs e-perenTa Ha
BCI pelEeNnTypHi JIiKapchbKi 3ac00W JT03BOIUTH €(HEKTHBHO
KOHTPOJIOBATH iX BIAITYCK, BECTH iX OOJNIK B €NMEKTPOHHIN
cucreMi oxoponu 310poB’st (ECO3), mo y crpareriuniit
MEPCIEKTHBl TaKOXX TO3BOJUTEH IMOOYIyBaTH €(HEKTHBHY
CHCTEMY KIIIHIYHOTO MOHITOPHHTY B YKpaiHi.

IlepeBaraMu 3ampoOBaHKEHHS €-PELEHTIB TOCIITHUKH
y €spormi ta CIIIA Big3HaYarOTh CYTTEBE 3MCHIICHHS KiJb-
KOCTI TOMUJIOK 10 2,5% TMOpIBHAHO 3 BUIMCAHWMHU Tarie-
POBUMHM pELENTaMH, JI¢ YaCTKa BUITMCAHUX 3 NOMMIKAMHU
peuentiB craHoBmia 35,7%, 30KpemMa IIOAO J03YBaHHS,
IISIXy BBEIEHHS Ta crocoOy 3actocyBaHHA [5; 8]. AHa-
norivHi gocmimkeHHs B Edionii [9] cBigquaTh mpo Te, 1o
YHCJIO TOMMJIOK y BHITMCAHUX IANepOBHX pElenTax cTa-
HOBHUTH 58,4%. Y pesynprarax AOCITIIKEHb, MIPOBEIECHIX
y Hinepnanmax, 3a3HadaeTbesi, MO KUTBKICTH €-peIenTiB
3 TOMHIJIKaMH cTaHoBUTH Ha 40,3% MeHIIe MOPiBHSIHO
3 manepoBuUMHu. brmusbko 83% mnpoaHKeTOBaHHMX JIiKapiB
[IIBerii BBaXKatOTh e-pelenT Oe3MeUHINM, 30KpeMa Bij-
3HAYAIOTh 3MCHIICHHS MMOMUJIOK y ao3yBanHi JI3 Ha 15%
y e-penentax [4]. KpiMm Toro, e-penentu MicTsITh 3HAYHO
MEHIIIC BUMAJKIB HEMOBHOTO 3a3HaueHHs iH(opmarii mpo
narfiesTa [5; 8], mABHIIYIOTh SKICTh HaJJaHHS MEIMYHIX
MOCIYyT — NpPU3HA4YeHHS Ta BIIMYCKY JIKIiB, 3HIDKYIOTH
BUTpaTd Ha OXOPOHY 3/I0pOB’s, IIBHIIYIOTH O€3MeKy
MAIi€HTIB, 3a0€3MeUyI0Th KOHTPOJb HaJ NPH3HAYCHHIM
Ta 3aCTOCYBaHHSM pelenTypHHUX mpemapariB [5; 10; 11].
3MEHIIeHHST YaCTKU MOMMJIOK i Yac JiKyBaHHA (IIiABH-
IICHHS OE3MEeKH MAIi€HTIB 32 pPaXyHOK YHEMOXJIHMBJICHHS
HETIPaBHJIBHOTO TIIyMaueHH: Hepo30ip/IMBO HAMCAHUX Bifl
PYKH pelenTiB, [0 MPUTaMaHHO TakoX 1 YKpaiHi), HoKpa-
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IIEHHS SKOCTI OOCIYroByBaHHS MAlli€HTIB Ta EKOHOMis
KOIIITiB HA OXOPOHY 30pOB’s BU3HAYAIOTh O€3CYMHIBHUMU
repeBaraMu e-perenTiB (GaxiBIli OXOPOHU 370POB’ ST TAKOK
y JIiBii [5]. 3a3HadaeThcs, 110 BHUITMCYBAaHHS €-pElENTiB
CYTTEBO IPHUCKOPIOE IeH MPOIIeC TOPIiBHIHO 3 MAIlEpOBUMH
[4; 5; 12].

Haromicte me motpeOye MOBHOI KOMIT IOTepHU3allii 3i
cTablIbHO BHUCOKUM 1 Oe3mepeOiitHIM CHTHAIOM TOCTYITY
o Mepexi Internet, a TakokK HOCTaTHIX HaBHYOK KOPHC-
TyBaHHA Ta pobotm 3 1K mikaps, mo BuUmmCye e-perent,
Ta (apmarieBra, SKUi Biamyckae JI3 3a HuM, MO aBTOpH
BH3HAYAIOTh SK «TEXHIYHY KOMIIETEHTHICTH» (haxiBIliB
oxopoHH 370poB’st [S]. TakuM YHHOM, MiAKPECITIOETHCS
notpeba y HassBHOCTI JOCKOHAIOT KOMIT FOTEPHOT CUCTEMHU
BUIHMCYBaHHS e-pelenTiB Ta Oe3nepediiHoMy (yHKIIOHY-
BaHHI BIJIOBIIHOT CIIy)kOM 3 ii TEXHIYHOI MIATPUMKH [4;
13]. Kpim TOTO, HaroMouryeTsCst Ha CyTTEBUX (PiHAHCOBHX
BUTpaTax Ha BIIPOBAPKEHHS 1 TEXHIYHY HiATPUMKY (YyHK-
iOHYBaHHA MenuvHuX iH(popMmaniiaux cucreM (MIC) Ta
anteuHux iHpopmarniitaux cucreM (AIC) y 3akimamax oxo-
POHU 31I0pOB’S (K y JKPaHAX, Tak i B anTekax) [14].

B Vkpaini mist pobotm 3 MeawmyHOIO iH(OpMAIli€ro
takok motpioHi MIC Ta AIC, mo HamamTh NpopamMHe
3a0e3meyeHHs] A1 B3a€EMOIl 3 JAep)KaBHUMH CTPYKTY-
paMu OXOpOHHM 3JI0pOB’Sl. 3aKkjaJd OXOPOHHU 3I0POB’S
CaMOCTIHHO BHOMpPAIOTh TOCTa4ajbHUKA TAaKUX MOCIYT.
Taki KOMIUIEKCH TpOrpaMHOro 3a0e3NeyeHHs! MOCTIHHO
PO3BHBAIOTECSl Ta BIOCKOHAIIOIOTHCS, IPOTE HaTenep
3aJIMIIAETHCS LJIa HU3Ka OaKaHWX IOKpaIleHb, 30KpeMa
TIOB’SI3aHMX 13 BIAITyCKOM HApKOTUYHHX Ta IICUXOTPOITHUX
3aco0iB, e y noisti «CUrHarypay, KpiM Ipu3Had4eHHs, JTiKap
MOBHHEH BKa3yBaTH BiJCOTOK BapTOCTi BiNIKOTYBaHHS,
€IPTIOY Tta HaliMeHYBaHHS 3aKJIaay, HOTO MicCIle 3HAXO-
JDKEHHS, BiacHe mpi3Buie ta iMm’sa [7]. Lle 3aiimae momat-
KOBHH Yac y pa3i TEOPETUIHO! MOKIMBOCTI 3aIlIOBHEHHS
3a3HaYCHUX JaHUX Y aBTOMATHYHOMY PEXKUMI.

VY uu3ui kpain €sponu Ta CILA mij yac BUITUCYBaHHS
€-pelLenTiB BHUKOPHCTOBYIOTHCSI KOMIT IOTEPH30BaHi CHC-
TEMHU WIATPUMKH TNPUHHATTS JIKapChbKHUX pillleHb, SKi,
30KpeMa, 3a0e3NedyIoTh NepeBipKy B3a€MOMIT JIIKapChbKUX
3aco0iB (JI3), BiAMOBIMHOCTI MpHU3HAUEHOI J03HM BIKY Ta
Maci TiIa TarieHTa, a TakoX (YHKIIOHYBaHHIO ITTEYiHKH
Ta HHPOK, HASBHOCTI aJepriyHMX peakmiii y maIieHTra
tomo [5; 13].

Ha Takomy erarmi inpopmamiiiHi cucremu Ta iX QyHK-
ioHAN B YKpaiHi HE JO3BOIISE 3AIHCHIOBATA TOBHUH aBTO-
MAaTHYHUN aHajli3 MPUHAHATHX JIKAPCHKUX PIilIeHb OO0
npu3HaueHux narienty JI3. Bei pu3uku mono MoXIuBO1
B3aeMoqii Bricanux JI3, mpaBUIIbHOCTI J03yBaHHs, HasB-
HOCTI Y XBOpOTO CYMYTHIX 3aXBOPIOBaHb BPaxOBYIOThCS
0e3mocepeIHbO JTiKapeM, 3BaKAalOUd Ha HOT0 KOMITETCHT-
HOCTI, III0 3arajoM He BHKIIIOYAE€ MOXKJIMBICTb JIOITYIIEHHS
TIOMHJIOK Ta HEBpaxyBaHHs okpeMuXx (akTopis. Taka omiis,
Ha Hallly AYMKY, € Ha/3U9aifHO KOPHCHOIO, OCKLIBKH MOXKE
3MEHIIUTH KITBKICTh IMOBIPHHX IIOMIUIOK, IO MOXYThb
0e3n0cepeIHbO BIVIMHYTH Ha CTaH MallicHTa.

KirouoBuM MOMEHTOM Oe3lekr Ta KOHTPOIIO 3a Bif-
myckoM JI3 3a e-pementoM y KpaiHax CBITY (30Kpema,
Snonii, Ascrpanii, Kanani, CIIIA, Bemnukiii Bbpuranii,
Icmanii, IBernii, danii) € dakrop igeHTH(IKAIIT MAI[iEHTa
B arTelli, 0 € HeBiJl'€MHOIO CKJIaJOBOIO YaCTHHOIO (hyHK-

LIOHYBaHHSI LU(POBOI CUCTEMH OXOPOHHU 310poB’s. [Ipu
[bOMY HEOOXIIHMM € 3a0e3reueHHs 30epeeHHsT KOHpi-
JIEHLIITHOCTI mepcoHanbHOi Ta/abo meanuHoi iHdopmarii
npo nauienra. llono kpain €Bponu, To HAWOIIBII KOPCTKI
BHUMOTH IIOJIO IACHTU(IKAIT MAIli€HTa i Yac OTPUMAHHS
JI3 € B Icmanii. Tam mamieHT MOBWHEH HAJIaTH MEAWYHY
KapTy, 06 orpumaru JI3 B anTeri, mpoTe IOMyCTUMUMHU
BapiaHTaMH iIeHTH(DIKAIlii 0COOH € TaKOX MiATBEPHKYIOUi
JIOKYMEHTH OO TIPIi3BUIIIA Ta iMEHI MaIi€HTa, JaTh Horo
HapOLKEHHS, aJpecu NpoXWBaHHA. Takox B ABcTpalmil
Oe33amepeuHoro € morpeda B imeHTHdIKaIi mamieHTa abo
JOBIpeHOi 0cobu mig yac orpumManHs JI3 3a e-perentoMm
B arrrert [5].

Harenep B YkpaiHi BiACyTHs mpakTHKa igeHTH)IKaIil
NamieHTa miJ yac oOCIyroBYBaHHS HOTO B amTell sIK 3a
MarepoBUMH, TaK i 3a e-pelenTaMu, 1110 HECe PUBUKH OTPH-
MaHHS Ta 3aCTOCYBaHHs PELENTYPHUX JTIKapCHKUX 3aC00iB
ocobamu, SIKMM TaKHi Tperapar He IPU3HadaBCsl.

E-penieniti MaroTh 3HaUHY IepeBary IOpiBHSIHO 3 Harie-
POBHMH B aCTEKTi 3MEHIICHHS (Hi3UIHOTO KOHTAKTY TAalli-
€HTa 3 JIKapeM Ta BiIOBITHO 3HIDKCHHS PH3HUKY HQIKY-
BaHHS BipycaMH, a TaKOXX CKOPOYCHHS 4acy nepeOyBaHHS
y 3aKjazax OXOPOHH 3I0pOB’S (B TOMY HYHCII B amTe-
kax) [5]. V CHIA 3anexHO Bif INTaTy A BUIKCYBaHHS
e-peuienta Ha JI3 He 3aBxu MOTPiOHA OYHA KOHCYIIBTAILIS:
y NEeSKMX IITaTax CBiJJOMO MPONAaryloTh PO3BUTOK Telle-
MEIULIMHY Yy BUIAAKaX, KOJIU I€ IIPUITYCTHMO 3 OISy Ha
HasiBHY y nauieHTa mnarosorio [15].

B Vkpaini nependayeHa MOXIMBICTh JTUCTAHIIHHOTO
BUIIMCYBAHHS €-pELENTiB XPOHIYHUM XBOPHM Oe3 depro-
BOTO BiJ[BiTyBaHHS JiKyBaJIIbHUX 3aKJIaiB, Ko JI3 Bumm-
CyeTbesi TOBTOpHO. OcoOMMBOI aKTyaslbHOCTI Taka HOpMa
HaOyBae B yMOBaX BOEHHOTO CTaHy, konu gocTyn 1o 303
MOXe OyTH (i3UIHO YCKIaJHEHUM, Ta Y pO3Nall TaHIeMii,
3okpema COVID 19, xonu BiBiTyBaHHS XBOPUM JiKapHsI-
HHX YCTaHOB HECe JOJATKOBI PH3HKH AK JUIA MAlli€HTa, TaK
1 U1t JIiKapst.

Y cucremi e-peuentiB CHIA mnependavyeHa MOXKIHU-
BICTh peajri3alii OTpUMaHHs eJIEKTPOHHOTO MTONIEPEIHBOTO
no3sony (EITJI) cTpaxoBoBi koMmaHii Ha BiALIKOAYBaHHS
BapTocTi Bunucanux JI3. Lle mepeBaxHO CTOCYETHCS THX
3aco0iB, sIKi HE BIANIKOJOBYE 3a 3BUYaifHIX YMOB CTpaxoBa
KoMIIaHist, 30kpemMa JI3, siki JocTynHi y GpopMi reHepHKiB,
JIOPOTOBAPTICHUX JIiKiB, KOCMETHYHHX IpemapariB. be3
takoro EITJ miku 3a e-pemenToM He 3MOXKYTh OyTH OTpH-
MaHi mamieHTOoM B amremi. Llg mpomenypa opranizoBaHa
TaKUM YHHOM, 110 Jikap orpumye EI1/] 6e3necepentbo min
Yyac BHIINCYBaHHS €-pelenTa, BiJIOBIIHO Maro4d 3MOTY
y pa3i BimMOBH BuIMcaTd iHImUH JI3, 1 11e HEe CIIpUYHHSE
JKOMHUX 3aTPUMOK JUIS TAIli€HTa Mix yac ofepykaHHs JI3
B amnTel|, SK Ie Bi0yBaJOCh 32 yMOB BUIIMCYBaHHS marie-
POBUX PELENTIB, KOJIH ITPOLIEC OTPUMAaHHS 103BOJTY CTPaXo-
BOi KoMITaHii Bi10yBaBcs 4epe3 anTeKy MIISIXOM KOMYHIKY-
BaHHJ TeJeOHOM Ta nepecrnaHHus (akcy abo ckaH-KOmii
perernTa y CTpaxoBy KOMIAHIIO 1 MIT' PO3TATHYTHCS B Yaci
JIO TEKUTBKOX THOKHIB [5].

Ha mpomy erami pedopMyBaHHS CHCTEMH OXOPOHH
300poB’s B YKpaiHi BiICyTHE 00OB’S3KOBE MEIUYHE CTPa-
XyBaHHA. 3 OIVIILy Ha I1€ TIOTIePeIHE MOTOMKEeHHS 31 CTpa-
XOBUMHU KOMIIAHIIMH BUIIMCAHHX JiKapeM IIperapariB He
noTpiOHe, 3a BHUHATKOM BHITAJKIB, KOJM XBOPHH H00pO-
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BUIBHO YKJIaB YTOJy Ha MEIUYHE CTpaxyBaHHS — TOI
BIJIIIYCK JIIKPCBKUX 3aC00IB 3IIHCHIOETHCS 3 aNTCYHHX
3aKJIa/iB, 1110 MalOTh BiJIIOBiJHI JOTOBOPH 31 CTPaXOBUMH
KOMITaHIsIMH Ta IIOIEPEAHBO MOTO/DKYIOTh 13 HUMHU HEo0-
XITHICTh BIJIIYCKYy BHIIMCaHHX ITpenapariB XBOPOMY, ajie
11e MOXKe 3aiiMaTy eBHUH Yac Ta OyTH HE JOCHUTh 3pYYHUM
JUISL XBOPOTO.

VY BCIX 3rafgaHuX KpalHaX eNEeKTPOHHUH MIAITNC JIKaps,
SIKAH BUITUCYE e-PerenT, € 000B’sI3K0BUM. TaKoxXK CITiT Bif3Ha-
YHTH, 10 HeoOXi/THa 3rofia marieHTa Ha JOCTYII IO TTOTPiOHO1
1H(pOpMAIIii PO HHOTO BCIX 3aIliKaBICHUX CTOPIH [5].

VY OimpmrocTi Kpaid, ae (QYHKI[IOHYe CHCTEMa M-
TPUMKH €-pelLieNTiB, 3a0e3Meuy€eThCcss MOKIMBICTh Oe3mo-
cepenHbol BiNPaBKH OHJIAIH e-pelenTa B anTeKy, B sKii
MAI[ieHT 3a0upae BUMKCAHI JIIKK 0COOMCTO abo OTpUMYyE
JocTaBKy. Takok € MOXJIMBICTh BUIMCYBAaHHS JEKIJIBKOX
JI3 B ogHOoMy e-penienTi [4; 12; 16]. Cuctema e-perentis
B ABcrTpaiii akIeHTye OcoOIMBYy yBary Ha TIallieHTa
SIK TOJIOBHOTO Y4YacHHWKa IIpOLECy IIepenadi e-pelenra
1 morpedye HOTro 3romy Ha BIATIPABKY pEIENTa B €IEKTPO-
HHOMY BWIJISZI BiX JiKaps Oe3mocepeqHbo A0 BHOpaHOI
antekn. Tak camo, sk i B ABcTpanii, y Bemmkiit bpura-
Hii HeoOXiTHUN MO3BIN MaIlieHTa Ha IMEpeAady e-perenta
Bi[I JTiKapsi Oe3MoCepeHbO y BUOPaHy MAI[iEHTOM arTeKy.
Kpim Toro, mauieHT y OyJab-siKuii yac MOXe OTpUMATH 3a
3alMTOM BiJ| JIKapsi HarepoBy (OpMy CBOTO e-perenta
[5]. AxiieHTy€eThCs yBara Ha OCOOJHUBIi BaXKIMBOCTI 3BO-
POTHOTO 3B’SI3KY Y CHCTEMI «iIikap — anrtekay» [5; 12] mono
BUSIBJICHUX IIOMIJIOK B €-pelenrax 3 METO iX IOJallb-
IIOT0 HEAOITYIISHHS, 10 HacaMIIepel CTOCYEThCS KpaiH,
sIKi IepeOyBarOTh Ha TIOYaTKOBOMY ITE€PioJli BIPOBAKCHHS
e-perienitiB [13]. BukmukaroTe 0coOMMBY 3aiiKaBICHICTh
pernamenToBaHi 3akoHomaBcTBoM CIIA Bumamkw, Komm
JIiKap Mae MpaBO BHUIATH €-PELeNT MaIli€eHTy 3aMicTb 0e3-
MIOCEPEAHBOT0 HOro HANpaBICHHS B aNTEKy, CEpen SIKHX,
30KpeMa, — MPOXKHUBAHHS IaIli€eHTa 110332 MEKaMH IITarTy,
B SKOMY HOMY BHIIMCY€ PELENT JiKap, Mali€HT He Mae
BHU3HAUCHOTO MIiCIs MPOXKUBAHHS/PEECTpallii, MaIli€HT He
Ma€ «IIPUKPITUICHO» alTeKH, B iKiil Oyme onepxysaru JI3
3a e-peuentoM [17]. Takum unHomM, y CIIIA, 3a BUHSATKOM
BHUINIE3a3HAYEHOT0 TIEPETiKy yMOB (Ta Ile HU3KM IHIINX),
JiKap He Ma€ IpaBa Ha/JABaTH TAIIEHTY AOCTYI JI0 HOTO
e-perenTa, a 3000B’A3aHUH HANPaBUTH HOTO B €JIEKTPO-
HHOMY BWIVII Oe3mocepeqHhO y BHOpaHy MAaIlieHTOM
anrteky. ToMy i Taka anTeka y pasi BiICYTHOCTI 3MOTH Bil-
IMyCTUTH TamieHTy Bumucanuii JI3 3000B’s3aHa mepeHa-
MIPaBUTH HOTO B €JIEKTPOHHOMY BHIVISAL B iHITY BHOpaHy
1 Ha3BaHy MaiieHToM anTeky [17].

B Vkpaiui nicns opopmiienns e-perenta 8 ECO3 Ta
3acBiYeHHS eneKTpoHHUM ImdpoBuM mianucom (ELIT)
MEIUYHOTO CIieliaiicTa MalieHTy HaJIXOIUTh MOBiJO-
MJIEHHS Ha TeJeOoH 3 HOMEPOM pelenTa Ta KOJoM HOro
miaTBepkeHHs. OKpeMi TpyIHOIII MOXYTh BUHHKHYTH,
SIKIIO HOMEp TeNe(OHy MallieHTa BUSBUTHCS HEaKTyallb-
HUM, y TAKOMY BUIAJKy €-pEelenT BUITUCATH Oyae HEMOX-
JIMBO. 3a BUNMCAHUM €-PELENTOM XBOPHH MOXKE OTPHMaTH
mOTpiOHI JiKKM y Oyap-AKii amTer, Mo yKiaja JOTOBIp
3 HamionaneHoro ciyx6010 3mopos’ss Ykpaiaun (HC3VY),
AKIIO BUIHCAHI JIIKK MUIATal0Th peindypcarii, abo 3ape-
ectpoBana B ECO3. B omHOMY e-pelienTi € MOKJIHUBICTh
BUIIHCATH JUIIe onuH JI3.

SAPMAKOJIOI'IA I <$APMAIIIA

Y Hopserii namieHTH MawoTh JOCTYIl 10 0a3u CBOIiX
©-peIIeNTiB, 110 JA03BOJISE IM YTOUHUTH 1H()OPMAIIIKO 100
MUTaHHS, CKUIBKU 1€ Pa3iB BOHW MaTHMYyTh MOXJIHMBICTb
orpumart JI3 3a BUIMCAHNUM e-pPEeLeNToM, a TaKOXK MaloTh
JIOCTYI 70 JaHWUX MO0 OcCi0, SIKi OTPUMYBAIM JIOCTYI
1o iHdopmarii mpo ixHi penentu. B EcToHil mamienT mae
MOXJIUBICTh YACTKOBO a00 TOBHICTIO OOMEXHUTH IOCTYII
0 TAHWX IOmo cBoix e-pementiB [4]. Tak, Hampukiam,
y LIBerii, mix 9ac CTBOPEHHS €-pPELENT MOTPAILISE IO HAlli-
OHAJIFHOTO PEMO3UTOPII0, B IKOMY Halli€HTH MAIOTh JOCTYII
JIMIIE IO CBOIiX perentiB. BuHsATkoM € e-penentu Ha JI3,
SIKI BUKOPUCTOBYIOTBCS TIOCTIHO 3a IOBTOPIOBaHUMH
peuenTamu — JOCTYIN 10 TaKHX PELENTIB MalTh TaKOXK
(apmaneBTH BUOpaHOi NanieHToM anteku [16].

B Vkpaini namieHTy He MaroTh JOCTYITy 710 0a3U BHITU-
CaHMX €-peleNTiB, aje MOXYTb 3BEPHYTUCH 0 JiKaps
npo HaJaHHSA iM  PO3APYKOBAHOTO KOHCYJBTaliHOTO
BUCHOBKY 13 3a3HaueHOl0 iH(OpMaIli€l0 Ipo BHUIHCaHI
Ipenapary, HOMEpOM peLenTa Ta KOXy ITiJTBEPKCHHS.
Bupaua po3npykoBaHMX KOHCYNBTAIlIHHUX BHCHOBKIB HE
€ 000Bs 3KOBOIO.

3 6epesns 2019 p. y Benukiit bpuranii 103B0J1eHO BUKO-
PHCTOBYBAaTH CHUCTEMY €-PELENTIiB Ul BUIHMCYBaHHS IIEB-
HOTo 0OMeXeHOro mepeiiky JI3, 110 MmimararoTh OO0iKy.
Jlis Tux, sIKi He BHECEHI B Ie#l mepetik, HeoOXiqHO BUITH-
cyBatu manepoBi penentu [S]. OTxe, Buaada e-perenra
Ha JI3, mo miusraTs 00Ky, € CYTTEBUM OOMEKESHHIM
y BCIX BHIIENEpPEpaxoBaHUX KpaiHax, 3a BUKIIIOUCHHSIM
CHIA. V pesxux mrtatax CIIA pernamMeHTOBaHO BUIHCY-
BaHHS €-pPElENTiB Ha BHINe3a3HaueHy Tpymy JI3 3 mo3Bo-
JIOM BHIHCYBAaTH iX Ha IalepOBOMY pELENTI y BHUIAIKaXx,
II0 YHEMOXKJIMBIIOIOTh POOOTY 3 ENEKTPOHHOIO CHCTe-
Mmoro [18].

3xoBTH 2023 poKy B YKpaiHi po3rmodyaBcs BiAIyCK Hap-
KOTUYHUX (TICUXOTPOITHUX) JIKapChKUX 3ac00iB 3 anTed-
HUX 3aKJIa/iB BUKJIIOYHO Ha MiACTaBi e-perenTis [7].

VY kpainax €spornu Ta Kanami enexkTpoHHa crucTremMa
00Iry e-pelenTiB € [EeHTPaTi30BaHOW (HAIPHUKIA, CHC-
Tema e-perientiB Icnianii no3Bosnsie marieHTy orpumaru JI3
3a BUIMCAHUM e-pelienToM y Oynb-sKii anreni kpainu [5])
Ha mpotuBary CIIA, ne nemeHTpanizoBaHa cucTeMa IO
BCilf KpaiHi HE YIPaBISETHCS Ta HE KOHTPOJIOETHCS Jep-
JKaBHIMH OpTaHi3aIliiMI OXOPOHH 310poB’s [19].

LikaBUM € 1OCBiN «MiXKIEpKaBHOTO» oxepxkanHs JI3 3a
e-pernienitoM MixK EcToHiero Ta QIHISHAIEIO, SKUH CBITIATH
PO HAsBHICTH (PaKTOPiB, IO OOMEXKYIOTH AOCTYI Tami-
enriB 10 mikiB. Cepen HuX B EcTOHIT 3a3Ha9aroTh BiACyT-
HICTh aKTHBHOTO 1HTpeli€HTa Ta 3a3HAYeHHS HETpPaBUIIb-
HOI J1iKapchkoi (opmu, a y DiHISHIIT — po3MIp yIaKOBKH,
KpiM TOTO, BiI3HaYaJIM NOMMJIKH a00 TeXHIUHI IpoOeMu i3
caMoO0 cUCTeMOI0 e-perenTis [20].

CraHoM Ha CbOroAHI cucreMa (DyHKIIOHYBaHHS
e-perientiB B YKpaiHi He Tependadac MOXKIMBOCTI Bi/IITYCKy
JI3 3a e-penenrtaMy, BUIMMCAHWMH B IHIIMX KpaiHax, Tak
camo, sk 1 Bimmyck JI3 3a e-perientamu, BUIIMCAaHUMH B YKpa-
1Hi, € HEMOXXJTUBHM 32 il MeKaMu. AJie 3 OISy Ha BUOpaHHi
BEKTOp PO3BUTKY Ta IOJAJIBITY MOKIIMBY IHTETpaIliro YKpa-
M o0 €Bporeiicekoro Cor3y MHUTaHHS TaKol MOXITHBOCTI
B MIEPCIICKTHBI 3AJIUIIAETHCS IOCUTh aKTyalIbHUM.

BucHoBku. B VYkpaini, sik 1 6ararbox IHIIAX KpaiHax
CBITY, aKTUBHO BIIPOBAKYETHCS IPAKTUKA BUKOPUCTAHHS
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e-pelenTiB. BripoBa/keHHsI e-pelenTiB ClpHse SIKICHOMY
(GYHKIIOHYBaHHIO cUCTeMH (hapMaleBTHYHOIO 3abe3re-
YEeHHsSI HACeJICHHs BHACIIOK 3a0e3e4eHHsT MOXIUBOCTI
Kpamoro o0iiky Ta 00poOku MeanuHoi Ta (apmanes-
TUYHOI iH(OpPMAIlil, MOXKIUBOCTI TUCTAHI[IHHOTO BHUIIH-
CyBaHHS pelentiB 0e3 (i3UYHOr0 KOHTAKTy JiKaps Ta
TMAIIEHTa, CKOPOYCHHS KUTBKOCTI TIOMIUIOK ITiJl 4ac BUIIH-
CyBaHHs MOPIBHSHO 3 MarepoBUMHU perentamu. o mep-

CIEKTUB PO3BUTKY CHUCTEMH e-pelentiB B YKpaiHi ciiij
BIZIHECTH 3alpOBa/PKEHHS NMPAKTUKK iaeHTH(iKamii mari-
€HTA TiJl Yac BIAMYCKY JIKapChKOTro 3aco0y, 3a0€3MeYCHHS
MOXKJIMBOCTI BUITMCYBaHHS JEKUIBKOX JIKAPCHKUX 3aC00iB
Ta/a00 MEUYHNUX BUPOOIB B OJJHOMY €-pELeNTi, Y0CKOHa-
JICHHSI IPOTPaMHOTO 320€3IeYeHHS MEJUYHNX Ta alTeIHIX
iHhOopMaiHHUX CHUCTEM, HaJaHHS JOCTYIy MAaIlieHTa 10
iH(opMarii mpo BUMKCaHI HOMY JIiKapChKi 3acO0H.
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The purpose of the study. The present research explored the molecular docking and antioxidant activity of 5-(2-bromo-4-fluorophenyl)-
4-ethyl-1,2,4-triazole-3-thiol derivatives. These compounds were assessed for their potential as antiradical agents to counter oxidative stress
caused by free radicals.

Materials and methods. Molecular docking simulations were conducted to predict the interactions between the synthesized compounds
and key amino acid residues of cytochrome c-peroxidase (PDB code: 2X08). The derivatives were prepared in docking-compatible formats
to analyze binding energies. In vitro antiradical activity was evaluated using the DPPH assay, measuring the compounds’ ability to neutralize
free radicals through color changes when DPPH loses its radical properties upon antioxidant interaction. Absorption was measured at 516 nm
to quantify radical scavenging activity.

Results and discussion. Molecular docking and in vitro testing showed most derivatives had antioxidant activity. The heptyl-containing
compound displayed the highest antioxidant activity, marking it as a strong antiradical agent. Docking analysis confirmed strong interactions
with the enzyme’s active sites, with compound 2e achieving the highest binding score, indicating its potential as an antioxidant.

While some discrepancies emerged between DPPH assay results and molecular docking, the findings highlight these derivatives’ therapeu-
tic potential against oxidative stress, linked to conditions like cardiovascular and neurodegenerative diseases, and cancer. Further research is
recommended to optimize antioxidant efficacy and understand mechanisms of action, potentially leading to new antioxidant agents for medical
and pharmaceutical applications against oxidative damage.

Key words: 1,2,4-triazole, antioxidant activity, molecular docking, DPPH.
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JOCIIKEHHSA AHTHOKCHJAHTHOI'O IIOTEHHOIAJNY [AESAKHX HNOXIAHUX
OJIYOPOP®EHLI)-4-ETHJI-1,2,4-TPUA30JI-3-TIOJTY

13anopizvkuil Oepacasruil meouxo-papmayeemuynuil yrisepcumem, 3anopixcoics, Ykpaina

’BinHuybKuil HAyioHanbHUll aepapHuil yHieepcumem, Binnuys, Ykpaina

JocmimkeHo AaHTHOKCHAAHTHY aKTHBHICTH BOCBMH ANKIIBHHX MOXigHUX S5-(2-Opom-4-dumyopodenin)-4-etmi-1,2,4-rpuazon-3-tiomy
3 BUKOPHMCTaHHSIM METOy MOJIEKYJIIPHOTO JIOKIHTY Ta B3aeMofii 3 2,2-nudenin- 1 -nikpunrinpasuiom (DPPH). 3a pesyabraramu 1oCiimKeHHS
MOJIEKYJISIpHHI TOKIHT IIOKa3aB, IO croiyka 3-(2-6pom-4-¢myopodenin)-4-etun-5-(nenruntio)-4H-1,2,4-tpuason Mae OLIbIIy €Hepriio
B3aeMoii 3 pepMeHTOM IUTOXpoM c-niepokcruaasoo (PDB kox: 2X08) mopiBHAHO 3 iHIIMMHU CHOMyKaMH 1IOTO psxy. BomHowac min gac
JOCHIDKEHHST aHTHOKCHIAHTHOI akTHBHOCTI MeTooM DPPH BcranoBneHo, mo cnomnyka 3-(2-6pom-4-¢iyopodenin)-4-eTui-5-(rentuntio)-
4H-1,2,4-Tpua3on npoeMOHCTpyBalla HaBUINMI PiBEHb aKTUBHOCTI. Pe3ynbTaTy cBiggaTh Mpo MOTEHIAN IUX CHONYK SIK aHTHOKCHAAHTIB
1 00TPYHTOBYIOTH NEPCIIEKTHBY MOAABIIHNX JOCIIHKEHb.

Kurouosi ciioBa: 1,2,4-Tpuason, aHTHOKCHIAHTHA aKTHBHICTh, MOJICKY/IspHUi nokinr, DPPH.

5-(2-bPOM-4-

Introduction. The study of free radicals and their
impact on the human body has become one of the key
topics in modern biology and medicine. Free radicals are
molecules or fragments of molecules that have an unpaired

© V. V. Kalchenko, R. O. Shcherbyna, O. 1. Panasenko et al., 2024
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electron and are therefore highly reactive. They can inter-
act with other molecules in the body, causing chain reac-
tions of oxidation, which can lead to damage to cellular
structures, including DNA, proteins, and lipids. Studying
the effects of free radicals on the body plays a key role in
understanding the mechanisms of aging and the develop-
ment of various diseases. For example, there is evidence
that an excessive amount of free radicals is associated with
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the development of cardiovascular disease, cancer, nervous
system diseases, and other pathologies. In this regard, the
concept of antioxidants has emerged — substances that have
the ability to prevent or reduce oxidative stress caused by
free radicals. Antioxidants work by neutralizing free radi-
cals, preventing them from damaging the body’s cells and
tissues. They can be naturally occurring (e.g., vitamins C
and E, carotenoids, flavonoids, polyphenols) or synthesized
compounds. One of the groups of chemical compounds that
attracts the attention of researchers is 1,2,4-triazole deriva-
tives. These compounds have already shown significant
biological activity and are promising as antiradical agents.
Research in this area is ongoing to further understand their
mechanism of action and possible use in medical and phar-
maceutical practice [1-4].

The purpose of the work is to study the antioxidant
activity of some 5-(2-bromo-4-fluorophenyl)-4-ethyl-
1,2,4-triazol-3-thiol derivatives by molecular docking and
interaction with 2,2-diphenyl-1-picrylhydrazyl (DPPH),
followed by a comparison of the obtained results.

Materials and methods. The study and confirmation
of the structures of the compounds were carried out in the
scientific laboratories of the Department of Toxicological
and Inorganic Chemistry of Zaporizhzhia State Medical
and Pharmaceutical University [5] (Fig. 1).

Molecular docking. To perform docking analysis of
3D models of ligands and receptors, we used the AutoDock
Tools software package. Information about the structure of
the model enzyme cytochrome c-peroxidase (PDB code:
2X08) was taken from the Protein Data Bank (PDB) data-
base. The molecular docking process consisted of three
consecutive steps: 1) ligand preparation: creation of struc-
tural formulas of compounds in *.mol format (Marvin-
Sketch 6.3. 0); construction of three-dimensional models
of substances, which involves the use of the method of
molecular mechanics MM+, as well as the semi-empirical
quantum mechanical method PM3 in combination with
the Polak-Ribiere algorithm, implemented in HyperChem
8 software; fixing molecules in *.pdb format and convert-
ing to *.pdbqt (AutoDock Tools-1.5. 6); 2) preparatory
measures for active work with the enzyme: — exclusion
of components, such as water molecules and ligand, from
the model structure (Discovery Studio 4.0); saving the
enzyme configuration in *. pdb format; — converting the

enzyme structure file in the direction of *.pdb — *.pdbqt
(AutoDockTools-1.5.6); 3) molecular docking: direct
implementation of the process (“Vina”); visualization anal-
ysis and graphical interpretation of the result (Discovery
Studio 4.0) [6-8].

Antioxidant activity. Study of an antioxidant activity.
An exact weight of the substance (0.1 mM) is placed in a
25.00 ml volumetric flask, dissolved in dimethyl sulfoxide
(USA, CAS Number: 67-68-5) and brought to the mark,
stirred. 1.00 ml of the resulting solution was placed in a
10.00 ml volumetric flask (0.1 mM), brought to the mark,
and stirred. 2.00 ml of the resulting solution is placed in
a test tube, treated with 2.00 ml of 0.1 mM DPPH solu-
tion in methanol (Sigma-Aldrich, Germany), stirred, and
tightly closed. The tubes were shaken vigorously and left
for 30 min at room temperature in the dark. The absor-
bance was measured at 516 nm. The control was a solu-
tion of 2.00 ml of 0.1 mM DPPH solution in the presence
of 2.00 ml of methanol, and the standard was ascorbic
acid 10 pg/ml. The free radical scavenging activity was
expressed as a percentage of inhibition and calculated by
the formula:

(Ao —A)

AA =
Ao

100

where

AA — antioxidant activity,%;

A, — Absorption coefficient of the control sample;

A, — Absorption coefficient of the studied sample.

The absorbance of the studied solutions was measured
in aqueous-organic solutions and the maximum absorbance
was recorded at 516 nm using a Lambda 365 spectropho-
tometer [9—13].

Results of the study. The study of antioxidant activity
was based on the interaction of 5-(2-bromo-4-fluorophenyl)-
4-ethyl-1,2,4-triazol-3-thiol (1e) and its alkyl derivatives
(2a-2h) with 2,2-diphenyl-1-picrylhydrazyl (DPPH, CAS
Number: 1898-66-4) in vitro.

DPPH is a stable free radical. The color of its alcohol
solutions is intense purple (A = 517 nm). When DPPH
interacts with compounds that can scavenge free radicals,
colored products are formed: these substances are yellow
in color and do not absorb light of the above wavelength.

Molecular docking. To predict the antioxidant activity
of the study compounds, newly synthesized S-alkyl deriva-

' A
N
72
F B
/N SH
Br H,C
AN
1 (, CH3
. J

/

S——CHa

Fig. 1. General structures of the studied 5-(2-bromo-4-fluorophenyl)-4-ethyl-1,2,4-triazole-
3-thiol (1e) and its alkyl derivatives (2a—2h).
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tives, molecular docking with the enzyme cytochrome
c-peroxidase (PDB code: 2X08) was performed in compar-
ison with ascorbic acid as a reference ligand. The reference
ligand forms four H-bonds with the amino acids His181,
Gly41, Val45, and Argl184 for binding to the y-heme edge
of cytochrome c-peroxidase [14—16].

The studied compounds showed higher absolute val-
ues of the minimum energy of complexation (2e = -7.7,
2a=-6.9, le =-6.7, 2g = -6.5 kcal/mol) compared to the
binding energy of ascorbic acid (-5.2 kcal/mol). These
results lead to the conclusion that these compounds are
stabilized within the binding pocket of cytochrome c-per-
oxidase (Table 1). In addition, ascorbic acid was stabilized
inside the cytochrome c-peroxidase binding pocket by
four H-bonds with Lys179, Leul77, Lys179 and Argl84,
respectively. Compounds 2e, 2a, 1e, and 2g were stabilized
in the binding pocket by forming contacts with the fol-
lowing key amino acids (Table 1): first, compound 2a was
bound by two bonds Alkyl, Pi-Alkyl with the amino acids
PRO A:44 and ARG A:48. Secondly, by one Pi-Sulfur bond
to the amino acid residue of PHE A:191, and also to ALA
A:174 by a Carbon Hydrogen Bond. Thirdly, compound 1e
was bound to PHE A:191 by Pi-Sulfur bond, to ALA A:174
by Carbon Hydrogen Bond and to ARG A:48 by Alkyl,
Pi-Alkyl bonds, and also by double bonds (Pi-Pi Stacked,
Pi-Pi T-shaped) was bound to TRP A:51 and to HIS A:175.

SAPMAKOJIOI'IA I <$APMAIIIA

Compound 2g demonstrated the formation of a single
bond with ASP A:37, namely Halogen (Fluorine). Pi-Sul-
fur bonds were also formed with HIS A:175. In addition,
Pi-Pi T-shaped interactions are formed with PHE A:191
and Pi-Sigma with amino acid residues of TRP A:51. It is
necessary to note the participation of HIS A:181 residues in
the Pi-Sigma interaction. The formation of Alkyl, Pi-Alkyl
interactions with fragments VAL A:45, ARG A:48, ALA
A:174 was also established. Finally, the most promising
compound 2e, formed bonds with TRP A:51 through one
Pi-Pi-bond, and ARG A:48 — through one Pi-Alkyl bond.
Additionally, Pi-Sulfur interactions were formed with PHE
A:191, Pi-Pi Stacked and Pi-Pi T-shaped contacts with HIS
A:175, Alkyl, Pi-Alkyl — with HIS A:181 and with PRO
A:44, Carbon Hydrogen Bond — with ALA A:174. Receptor
interactions in 2D and 3D formats of the prepared ligands
with the largest pocket protein (2X08) are shown in Fig. 2.

Antioxidant activity. The antioxidant activity of eight
new derivatives of 5-(2-bromo-4-fluorophenyl)-4-ethyl-
1,2,4-triazole-3-thiol was researched in the conducted
study. The results showed that the majority of compounds
demonstrated a certain level of antioxidant effect, indicat-
ing their potential usefulness in protecting cells from the
impact of free radicals. This allows us to consider these
derivatives as potential antioxidants that could be used in
pharmaceutical or cosmetic products to protect the body

Table 1

The results of docking of the studied compounds to the active site of cytochrome c-peroxidase

Interaction energy with the

Ne | Compound protein active site, kcal/mol

Amino acid residues and the chemical bonds formed with them

1 2 3

4

1. le 6.7

TRP A:51 n-nt Stacked, -t T-shaped
ALA A:174 C-H Bond
ARG A:48 Alkyl, n-Alkyl
HIS A:175 n-n Stacked, n-n T-shaped
PHE A:191 =-Sulfur

PHE A:191 n-Sulfur
HIS A:175 n-n Stacked, n-r T-shaped
ARG A:48 Alkyl, n-Alkyl
PRO A:44 Alkyl, n-Alkyl
ALA A:174 C-H Bond
TRP A:51 n-nt Stacked, n-n T-shaped

HIS A:181 C-H Bond
ASP A:37 Halogen (Fluorine)
VAL A:45 Alkyl, n-Alkyl
PRO A:44 C-H Bond
MET A:172 Alkyl, n-Alkyl
LEU A:171 Alkyl, n-Alkyl
ALA A:174 Alkyl, n-Alkyl
HIS A:175 Alkyl, n-Alkyl
TRP A:51 Alkyl, n-Alkyl
ARG A:48 Alkyl, n-Alkyl

HIS A:181 C-H Bond
ASP A:37 Halogen (Fluorine)
PRO A:44 C-H Bond
LEU A:171 Alkyl, n-Alkyl
PHE A:158 Alkyl, n-Alkyl
ALA A:174 Alkyl, n-Alkyl
MET A:172 Alkyl, n-Alkyl
TRP A:51 Alkyl, n-Alkyl
HIS A:175 Alkyl, n-Alkyl
ARG A:48 Alkyl, n-Alkyl
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Continuation of the table

4

TRP A:51 n-nt Stacked, - T-shaped
ARG A:48 Alkyl, n-Alkyl
PHE A:191 n-Sulfur
HIS A:175 n-n Stacked, n-n T-shaped
HIS A:181 Alkyl, n-Alkyl
PRO A :44 Alkyl, n-Alkyl
AALA A :174 C-H Bond

PRO A:145 Alkyl, n-Alkyl
PHE A:191 n-Sulfur
HIS A:175 Alkyl, n-Alkyl
ARG A:48 Alkyl, n-Alkyl
ASP A:37 Halogen (Fluorine)
VAL A:45 Alkyl, n-Alkyl
HIS A:181 -0
ARG A:184 n-Cation
PRO A:44 Alkyl, m-Alkyl
LYS A:179 C-H Bond

ASP A:37 Halogen (Fluorine)
VAL A:45 Alkyl, n-Alkyl
HIS A:181 n-o
ARG A:48 Alkyl, n-Alkyl
PHE A:191 n-n T-shaped
HIS A:175 =n-Sulfur
PHE A:158 Alkyl, n-Alkyl
TRP A:51 n-o
LEU A:171 Alkyl, n-Alkyl
ALA A:174 Alkyl, n-Alkyl
PRO A:44 C-H Bond

-2.7

ASP A:37 Unfavorable Bump
HIS A:181 Halogen (Fluorine)
VAL A:45 Alkyl, n-Alkyl
PRO A:44 Amide-nStacked
PHE A:158 n-c
VAL A:168 Alkyl, n-Alkyl
LEU A:171 Alkyl, n-Alkyl
MET A:172 Alkyl, n-Alkyl
TRP A:51 n-o
ALA A:174 Alkyl, n-Alkyl
HIS A:175 Sulfur-x, n-Sulfur
ARG A:48 Alkyl, n-Alkyl

from oxidative stress and prevent the development of vari-
ous diseases. These results suggest further prospects for the
study of this series of compounds (Table 2) [17-20].

As a result of the conducted studies on the antioxidant
activity of the derivatives of 5-(2-bromo-4-fluorophenyl)-
4-ethyl-1,2,4-triazole-3-thiol, it was established that
their effectiveness in this role depends on their structure
(Table 2). The most active compound among them was
3-(2-bromo-4-fluorophenyl)-4-ethyl-5-(heptylthio)-4H-
1,2,4-triazole, which, at a concentration of 1x10* M, dem-
onstrated an antioxidant effect of 68.39%.

The presence of the octyl (2h) fragment in the struc-
ture of the compounds leads to a significant decrease in
their antioxidant activity. This highlights the importance
of avoiding or limiting the presence of certain chemi-
cal groups in the molecule when developing antioxidant
compounds. Molecular screening showed certain results
for the compounds in the study, indicating their potential
antioxidant activity. The most active compound, containing
a pentyl fragment 2e (3-(2-bromo-4-fluorophenyl)-4-ethyl-
S-(pentylthio)-4H-1,2,4-triazole) (-7.7 kcal/mol), exhibited

the highest level of potential activity compared to ascorbic
acid as the reference ligand. At the same time, the anti-
oxidant activity study using the DPPH interaction method
revealed that compound 2g (3-(2-bromo-4-fluorophenyl)-
4-ethyl-5-(heptylthio)-4H-1,2,4-triazole), which contains a
heptyl fragment, demonstrated the most pronounced anti-
oxidant activity. Thus, some discrepancies can be noted
between the results of antioxidant activity screening using
molecular docking and the in vitro DPPH interaction study.

The conducted studies allow for the identification of the
2-bromo-4-fluorophenyl and S-alkyl fragments as favor-
able for the creation of potential compounds with antioxi-
dant activity. At the same time, the number of carbon atoms
in the alkyl fragment structure should be 5 or 7, which
ensures activity at the level of ascorbic acid.

It should also be noted that according to the DPPH study
results, the compound containing the heptyl group (2g)
demonstrated the highest antioxidant activity — 68.39%
inhibition at a concentration of 1 x 10* M. This highlights
the discrepancy between the docking results and the in vitro
analysis, as it was expected that compound 2e would show

92 ISSN 2226-2008 OJIECEKUI MEJIMUHUI )KYPHAJI Ne 5 (190) 2024



SAPMAKOJIOI'IA I <$APMAIIIA

-2.00
-3,00

Fig. 2. Visualization of the interactions of the investigated ligand 2e with
cytochrome c-peroxidase

Table 2

Results of antioxidant activity (AOA) of 5-(2-bromo-4-fluorophenyl)-4-ethyl-1,2,4-triazole-3-thiol
derivatives (1e—2h) in interaction with DPPH

Substance Ne Name AOA, %

Ascorbic acid 51.28
le 5-(2-bromo-4-fluorophenyl)-4-ethyl-4H- 1,2 4-triazole-3-thiol 58.40
2a 3-(2-bromo-4-fluorophenyl)-4-ethyl-5-(methylthio)-4H-1,2,4-triazole 66.86
2c 3-(2-bromo-4-fluorophenyl)-4-ethyl-5-(propylthio)-4H-1,2,4-triazole 34.91
2d 3-(2-bromo-4-fluorophenyl)- 4-ethyl-5-(butylthio) -4H-1,2,4-triazole 59.02
2e 3-(2-bromo-4-fluorophenyl)-4-ethyl-5-(pentylthio)-4H-1,2 4-triazole 61.10
2f 3-(2-bromo-4-fluorophenyl)-4-ethyl-5-(hexylthio)-4H-1,2,4-triazole 64.67
2g 3-(2-bromo-4-fluorophenyl)-4-ethyl-5-(heptylthio)-4H-1,2 4-triazole 68.39
2h 3-(2-bromo-4-fluorophenyl)-4-ethyl-5-(octylthio)-4H-1,2 4-triazole 31.03

better results based on the docking data. This conclusion
emphasizes the importance of conducting comparative
studies to verify the predicted results of calculations using
experimental methods.

Conclusions. The study of certain S-derivatives of
1,2,4-triazole-3-thiol allowed to set the number of compounds
with high antioxidant activity. Among the alkyl derivatives of
5-(2-bromo-4-fluorophenyl)-4-ethyl-1,2,4-triazole-3-thiol,

compounds 1le, 2a, 2d, 2e, 2f, and 2g should be highlighted,
as they exhibit the highest activity at a concentration of
1x10* M. Among them, the compound 2g, which contains
a heptyl substituent, demonstrated the greatest potential for
antioxidant activity. This suggests the potential advantage
of such a structural configuration for further research, which
may contribute to the development of a biologically active
substance with antioxidant properties.
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The paper presents an analysis of the integration of foreign quality management practices within international pharmaceutical enterprises,
emphasizing the significance of international standards such as GMP, EMA guidelines, and the principles of Kaizen and TQM. The study
explores how these global frameworks can enhance production quality, safety, and compliance in Ukrainian pharmaceutical sector. By
comparing quality management systems from the USA, the EU, and Japan, the research identifies key best practices for improving operational
efficiency, quality consistency, and regulatory alignment in Ukraine.

The study aims to analyze the foreign experience of quality management at pharmaceutical enterprises of the USA, the EU, Japan, and
other developed countries in order to determine the best practices and the possibilities of their integration into the Ukrainian standards of the
pharmaceutical industry.

Materials and methods. The study includes an analysis of the activities of 13 pharmaceutical enterprises (3 each from the USA, the EU,
and 4 from Japan), as well as 3 Ukrainian companies that have already integrate certain elements of foreign quality management experience. In
order to achieve the goal of the research, the following methods were used: analysis of normative documents; comparative analysis; case study.

Results. The integration of global quality management practices can significantly improve product quality at Ukrainian pharmaceutical
enterprises, strengthening their position on the international market. The implementation of such approaches requires investments in the
modernization of production facilities, training of personnel and improvement of internal procedures, but in the long term these measures will
provide Ukrainian pharmaceutical enterprises with a higher level of product quality, production efficiency and reputation in the global market.

Key words: pharmaceutical products, quality, GMP standards, GxP system, TQM.

QUALITY MANAGEMENT EXPERIENCE IN

IMocranoBka mpodjemMu. Y cydyacHHX yMOBax (yHK-
LiOHYBaHHS (apMalleBTHYHOTO PUHKY caMe SIKICTb (apma-
LIEBTUYHOI MPOIYKIii € Ti€I0 PYIIiITHOIO CHIIOI0, OCHOBHUM
1 6e3yMOBHUM YMHHHUKOM YCIIXy Ha I[bOMY PHHKY, a OTXXE,
i ¢piHAHCOBOI CTAOILMBHOCTI OYIb-IKOTO (hapMaLeBTHIHOTO
miamprueMcTBa. BogHodac B yCix eKOHOMIYHO PO3BHHEHHX
KpaiHaX MiABUIIYIOTECS BUMOTH Ta CTaHJAPTU SKOCTI JI0
(bapmaneBTHuHOI npoxykiii. TakuM 4NHOM, 11€ TO3UTHBHO
BIUIMBAE Ha 3POCTAHHS KOHKYPEHIIii.

HaykoBo-TexHIUHUI Tporpec i coliaabHO-eKOHOMIYHI
YMOBH BUMararoTh BiJl (hapManeBTU4HOI rajy3i po3poOKH

© B. B. JIsmenko-1lep6axosa, 2024

CTarTs NOLMPIOETHCS HA YMOBAX JiLEH311 -.

1 3alpoBa/KCHHS HOBHX IIIXOIIB, METOHIB 1 CIIOCOOIB
YHOpaBITiHHA AKicTI0. HUHI y cydacHUX, IporpecuBHUX (ap-
MaleBTHYHUX MIIIPHEMCTBAX Ha MEPLINii IIaH BUXOINUTD
MOIIYK €()EeKTUBHUX MUIAXiB 3a0€3MIeUeHHS CTAIOTO PO3BU-
TKY CHUCTEM SIKOCTI (hapMalieBTUUHOI raty3i. | i nuisixu Bxe
BU3HAHI y CBITOBiH (papMaleBTHYHIN MpakKTHI, 30KpemMa
rapaHTist IKOCTI (hapMaleBTUYHOT MPOMYKIIii, 38]JOBOJICHHS
NOTpeO CIOKMBAYIB, SIKi JUHAMIYHO 3pOCTAIOTh, 1 TOCTIHE
OaxaHHS IEPEBUINTH IXHI oviKyBaHHS. [Ipy oMy Bax-
JIMBUM € caMe IIePEOCMHUCIICHHSI OCHOB YIpaBiiHHS (ap-
MaleBTUYHOIO Taly33l0 1, SIK HACIHIJOK, MepeopieHTallis
(hapMarieBTHYHUX MiAMPUEMCTB Ha MTOCTIHHE ITiIBUIICHHS
SIKOCTI (papMareBTUIHOT IIPOAYKIIii.

Ha >xanp, B Ykpaini npobnemaTrka yrpaBiliHHS IKiCTIO
Ha papManeBTHIHUX MiAMPHEMCTBAX Ma€ IIEPEBAXKHO MPaK-
TUYHAN Xapakrep. Cepen HaAyKOBIIB, SIKi IPUCBATIUIN CBOI
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HAyKOBI Ipaili MpoOJeMaTHIl YIPaBIiHHS SKIiCTIO ¥ dap-
MAaIeBTUYHIA Tanmy3i, cmig Buaututa B.O. JleOenuuensp,
C.M. Kosanenko [1; 2], siki po3p0o0iisuiv POoLecHy MOJICITh
YIPaBIiHHS SKICTIO Ha (hapMalleBTUYHUX MiIPHEMCTBAX,
a Takox iMmeMenranieto nukity PDCA y pasi peramen-
Talil MpoLeciB YNpaBIiHHA SKICTIO Ha (hapMaleBTUYHUX
nianpremcTBax. OcoOIMBOCTAM 3aCTOCYBaHHS aBTOMATH-
30BaHUX IH(GOPMAIHHUX CHCTEM SK €JIEMEHTYy CHCTEMH
YOPaBIiHHA SKICTIO Ha (papMameBTHYHUX ITiJIPHEMCTBAX
mpucBsdeHi HaykoBi mpopoOku C.B. Memymescekoro [3].
[MuTanHIO IHHOBAIIHOTO PO3BHUTKY Ta BIOCKOHAJIECHHS
YIPaBJIiHHS SKICTIO Ha (hapMaleBTUYHUX MiANPUEMCTBAX
npucBsiyena pobora [4] €.I1. Borycmascekoro. Ilporte
Cy4acHHH 3apyOiKHUI JOCBIA yHpaBIliHHS SAKICTIO Ha (ap-
MaleBTHYHUX MiIPHEMCTBAX HUHI Iy)Ke PO3BHHEHUH, ajie
(hopMyBaHHIO METOIOJIOTIYHUX OCHOB ISl HOTO iMITJIEMEH-
Talil B yKpaiHChKil apMalleBTHUHIN ramy3i He IpHIUICHO
JIOCUTD yBaru.

MeTo10 IBOr0 AOCTIIKEHHSI € aHaNi3 3apyOiKHOrO
JIOCBiy YHPaBIiHHSA SKICTIO Ha (papMalleBTUIHUX MiATIPHU-
emctBax CIIIA, €C, fmnoHii Ta {HIINX PO3BUHEHHUX KpaiH
3 METOIO BU3HAYCHHS HAWKPAIIUX MPAKTHK 1 MOXKIIMBOCTEH
iXHBOT 1HTerpalii B yKpalHChKi cTaHaapTH (apmaneBTH4-
HOI raysi.

Marepiaau i MeToau aociigkeHHss. TeopeTHUHUMU
Ta iHQopMAIIHHUMH MaTepiaTaMu IS bOTO JOCIIIKCHHS
CTaly aHAJITWYHI 3BITH, HaykKoBi mmyOiikamii, odimiiiui
JOKyMeHTH perynsaropaux oprais (FDA, EMA), a Takox
cragnapta GMP, mo npitots y CIIA, €C, SmoHii Ta iHImx
PO3BHHEHHUX KpaiHaX.

3a/uisl DOCSTHEHHS IIOCTABIEHOI METH JOCIIIKESHHS
Oyl BUKOpPHCTaHI Taki METOAM: aHaJi3 HOPMAaTHBHUX
JOKYMEHTIB — JJIS PO3IISAYy HOPMATHUBHOI 0a3w yIipaB-
JMHHSA AKICTIO (hapMaIleBTUYHOI Taiy3i; MOPiBHAIBHHNA
aHAI3 — Ui BUSABJIICHHS BiAMIHHOCTEH MIXK CHCTEMaMU
KOHTPOJIIO SIKOCTI (papMarieBTHYHOI rany3i B pi3HUX Kpai-
HaX CBITY; METOJ] KeHC-CTai — 3 METOO AOCITIIKSHHS KOH-
KPETHHUX BUIAJIKIB 3 YCIILIHOTO BIIPOBAPKEHHS IHO3EMHHX
CTaHJAPTIB YIPaBIiHHS SKICTIO Ha YKpalHCBKUX (apma-
LUEBTHYHUX ITiAMPHEMCTBAX.

JlocmipkeHHsT BKIIIOYae aHami3 misibHOCTI 13 dhapma-
ueBTHYHUX mignpueMcts (o 3 31 CIIA, €C ta 4 — i3 Sno-
Hif), a TakoX 3 YKpaiHCHKUX KOMIIaHil, 110 BKE IHTErpyloTh
OKpEMIi eJIEMEHTH 1HO3EMHOTO JIOCBIy YIPABIIHHS SKICTIO.

Pesynbratn Ta o6roopenHsi. Ha ocHoBi anamizy
nisuteHOCTI 10 3apyOikHUX papManeBTHYHUX MTiATIPUEMCTB
(CHIA: Pfizer, Johnson & Johnson, Amgen; €C: Sanofi
(®panmis), Novartis (IlIsefinapist) i Bayer (Himeuunna),
Snonis: Takeda, Daiichi Sankyo, Astellas, Sumitomo
Dainippon Pharma) Mu BHIITAIN Taki MOAEINI yIIPABIiHHS
SKICTIO, SIKI € HalWOLIbII BUKOPUCTOBYBAHHMH Y CBITOBIH
MPaKTHII:

CIIA (FDA — VYupapiiHHs i3 CaHITAPHOIO HAISAAY 3a
SKICTIO Xap4OBHX IIPOAYKTIB i MEIMKAMEHTIB): )KOPCTKE
notpuManHs ctaHiapriB GMP 3 ocobamBoro yBaroro Ha
KOHTPOJIb YHUCTOTH, JOKYMEHTYBAHHSI MPOIIECIB 1 peryspHi
ayauti. OCHOBHUMH METO/IaMH KOHTPOIIIO SIKOCTI € pery-
JSIPHE HAaBYaHHS MEPCOHANY, OHOBJCHHS TEXHOJOTIH Ta
IHBECTHIII{ y CHCTEMH KOHTPOJTIO.

€C (EMA — €Bponeicbke areHTCTBO 3 JIKApPCHKHUX
3ac00iB): IHTErpOBaHUM MiAXiA MO SKOCTI, MO BKIIOYAE
3araibHy BiIOBITaNbHICTE BHPOOHMKA Ta MiAPSTHUKIB.
OcoOnuBa yBara OPUAUIIETHCS EKOJOTIYHHUM acleKTam
i Oesmeni mpaliBHUKIB. BripoBa/pkeHO elneMeHTH ymnpas-
JIHHS PU3MKAMH Ta BHKOPUCTAHHS TEXHOJOTIH IS MiHi-
Mi3auii pu3HuKiB.

Snownis: ¢inocodis Kaizen i TQM (Total Quality
Management) BuMarae O0e3MEpPEPBHOTO BIOCKOHAJICHHS
KO)KHOTO €Talry BUPOOHUIITBA, MaKCUMAaJIbHOI aBTOMaTn3a-
Iii TIPOIIECiB Ta BUCOKOI aJallTUBHOCTI TIEPCOHAITY.

Hwmxue po3missHeMo OLTBII TeTaIbHO 3a3HaYeHi CBITOBI
MOZEII YIIPaBIiHHS SKICTIO.

GMP (Good Manufacturing Practice), abo HalexHa
BHPOOHMYA TIPAKTHKA, — II€ CTAaHAAPT, IO PETYIIOE SKiCTh
(apmarieBTHYHOI TPOAYKII Ha BCIX eTamax BHPOOHU-
TBa, 3a0e3nedyroun 11 6e3MmedHicTh Ta eeKTUBHICTD. Lle
enemeHnT cuctemu GxP [5], Akuil cxeMaTHYHO 3a eTanamu
JKUTTEBOTO IUKITYy JIKApChbKUX 3aco0iB 300pa)keHHH Ha
puc. 1. Y CHIA 1i cTtaHaapTé BIIPOBaKYIOThCS Ha PiBHI
3aKOHO/ABCTBa ATEHTCTBOM 3 KOHTPOJIIO 32 NPOAYKTaMHU

OAPMAIIEBTHUYHA PO3POBKA

I[OKIIIHI‘-IHI JOCIIKCHHA JT1IKapCbKUX 3ac0%113

A

Kimn1un1 BunpoOyBaHHs

A

BI/IpOgHI/IIITBO mgapcmcnx 3aCOng
€

GPP

Hanexna anteuna npaktuka

A

Hanexna npaktuka AucTpuo’ 1ol

A4

3 CpiraHHs JJIKapCbKHUX 3aCO01B

CIIOXMBAY

Puc. 1. Cucrema GxP 32 eTanamMu ;KUTTEBOr0 HHUKJIY JiKapchbKUX 3ac00iB
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ta jikamu (FDA) i BBaXarOThCst 000B’I3KOBUMH IS BCIX
(hapMaIieBTUYHUX MIATPHEMCTR.

Y MiXHApOAHIN MpaKTUIl cepTHdikailis Ha BiIIOBI/I-
HicTh crangapry GMP npoBoauThes JUIsl TAKUX KaTeropii
MIPOAYKII, IO 3aCTOCOBYIOTBCS JUIS JOCSTHEHHS Iieit
MEIMYHOTO XapakTepy, fK: JIKapchKi 3acoOu, TOBapH
MEIUYHOTO NPHU3HAYEHHS, [0 BHUKOPHUCTOBYIOTBCS IS
IarHOCTHKY, JIIKyBaHHS, MPOMITaKTHKH, peabimiTamii Ta
IHIIUX 3aBIaHb, NEsIKi XapuoBi MPOIYKTH Ta KOMIIOHEHTH,
10 BUKOPHUCTOBYIOTHCS LTSI iX BHUTOTOBIEHHS, 0i07I0Ti9HO
aKTWBHI J00aBKH [6].

Kitrouoi Bumoru GMP, 1110 BrpoBamkyOTECs Ha dap-
ManeBTH4HUX mignpuemcreax y CIIA:

1. KoHuTpoip 3a uucroToro Ta crepwibHicTio. CraH-
naptu GMP mepenbavaioTh CyBOpUil KOHTPOJb YUCTOTH
B IIPUMIILIEHHSX, A€ BiOyBaroThCst BUpoOHUYi iporiecu. Lle
BKJIIOYA€ PEryJsipHE OUHUIICHHS 00JIaHaHHS, TOTPUMAHHS
MIPaBWJI Tiri€HW IEPCOHAJIOM, BHUKOPWUCTAHHS CHELialb-
HUX QUIBTPIB 1 BEHTHIAMIMHUX CHCTEM IJIs 3armo0iraHHs
3a0pyIHEHHIO (apMaleBTHYHUX NPOAYKTiB. [limTpumka
CTEpIIIFHUX YMOB OCOOJHMBO BaXKIIMBa Yy BUPOOHHUIITBI
iH’eKIiHHUX TpemapariB 1 BakuH. KiMHATH 3 KOHTPOIBO-
BaHUM DIBHEM CTEPHIBHOCTI (YHMCTI KiMHATH) OONaaHy-
FOTHCSI CHCTEMaMH, SIKi MMOCTIHHO MiATPUMYIOTh OTPIOHHIH
PIBEHb TEMIIEpaTypH, BOJIOTOCTI Ta THUCKY.

2. Cranpgaprtuzaiis BUpPOOHMYUX ImporeciB. Koxken
eTan BUPOOHMITBA Mae OyTH OIMCAHUHA 1 CTAaHIAPTHU30-
BaHU, M0 03BOJISE 3a0E3MEYUTH €IWHY SKICTh TPO-
aykuii. ¥ CHIA st KoKHOTO ITpenapary po3poOisieThest
cTaHaapTHa onepauiiina nporenypa (SOP), sika neransHO
OIKCY€ TOCTITOBHICTD Miit it mpamiBHEKIB. 1{e no3Bosste
YHHUKHYTH JTIOACHKUX IIOMIJIOK Ta 320€3MEUUTH OHAKOBHI
piBEHB AKOCTi HE3aJEKHO Bi MApTii MPOAYKIIii.

3. HoxymenrtyBanHs Bcix mporeciB. Y CIIA 3rimHO
3 GMP nepenbadeHo 000B’SI3KOBE TOKYMEHTYBAHHS KOX-
HOTO KPOKY IIpoliecy BUPOOHUIITBA — BiJl OTPUMaHHSI
CHUPOBHHM JIO0 TaKyBaHHsS TOTOBOI (hapMalieBTHYHOI Mpo-
nykiii. I{e 103Bosi€ BiICTIIKOBYBaTH KOXKHY TApTit0 TPO-
JYKTY, BUSBIISITH TIOTCHIIMHI BiIXWICHHS Ta IXHI IPUYHHH.
dapmaneBTHYHI MIANPUEMCTBA 30€piraloTh JaHi Ipo TeM-
neparypy, BOJIOTICTb, pe3yJabTaTH TecTiB 1 poboTy obnan-
HaHHS, 110 Ja€ 3MOTY JIETKO BUSBHTH MOXJIMBI IPOOIEMH
Y BHPOOHHMIITBI 1 3aMI00ITTH PU3UKY TOBTOPEHHS ITOMHUIIOK
Yy MalilOyTHbOMY.

4. KoHTpOJb SIKOCTI CHPOBHHH Ta TOTOBOi IMPOIYyK-
uii. KoHTpoibs CHpOBUHE € BaXKIMBHM €TaroM s 3a0e3-
TIEUEHHSI SIKOCTI KiHIIEBOTO (hapMaleBTHYHOTO MPOIYKTY.
Y CHIA peryastopu GMP BumaraioTh, o0 yci iHrpemi-
€HTH TPOXOIUIIN BXIIHUN KOHTPOJIb 1 BiAMOBI KA ICBHUM
cneuudikanism nepes BUKoprcTaHHsM. Ha erari BupoO-
HUIITBA 301HCHIOIOTHCSI PETYJISIPHI TECTH SKOCTI JJIs1 KOHTP-
OJII0 TOYHOCTI JI03yBaHHsI, CTa0UILHOCTI Iperapary Ta BiJl-
CYTHOCTI JoMimok. ['oToBMi (apManeBTHYHUN NPOIYKT
TaKOXX TECTYETHCS Mepe]l BUITyCKOM Ha PHHOK.

5. TpenyBanHs Ta cepTudikaris nepconary. s Bia-
moBigHOCTI BUMOoraM GMP ¢apmarieBTHUHI mignprueMcTBa
3000B’s13aHi HamaBaTH CBOIM CIBPOOITHHKAM IIOCTiifHE
HaBUAHHS Ta cepTUdikariro, 00 rapaHTyBaTH Halle)KHE
PO3YMIHHS TpaBWI TirieHH, Oe3rmekn Ta 0OCIyrOByBaHHS
obnamHanHs. [IporpamMu TpeHIHTIB JOMOMAararoTh MparliB-
HUKaM MiATPUMYBaTH BUCOKUH piBeHb 0013HAHOCTI Ta AMC-
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LUIUTIHY, 8 TAKOX IIBUJIKO aJIallITyBaTUCS 10 HOBUX BUMOT
Y1 3MiH y TIpolecax.

6. TlocriitHuit BHyTpilIHIH Ta 30BHIMIHINA aynuT. GMP
CTaHAApTH TNependadyaloTh peryispHe NpPOBEACHHsS BHY-
TPIIIHIX ayAWTIB JJIs BUSBICHHS MOKJIUBUX BiJIXHUIICHb BiJl
CTaHAAPTIB 1 CBOEYACHOTO BHECEHHS KOopeKTHB. Kpim Toro,
y CIA niroTh 30BHIIIHI aymIuTH, SKi TpoBonuTh FDA mms
MIEPEBIPKU BIATIOBIAHOCTI (papMamieBTHYHUX MiAPHEMCTB
HasiBHUM CTaHAapTaM. AyIUTH MOXYTb OyTH TJITAHOBHMH
ab0 HeCTONiBaHMMHU 1 BKIIIOYAIOTh PETEIbHY IIePEeBipKy
JIOKYMEHTAIlii, YUCTOTH MPHUMIIICHb, YMOB BHPOOHHUIITBA
Ta pe3yIbTaTiB TECTYBaHb.

ITpuknagom 3acrocysanuss GMP y CIIA e dapmaries-
TH4HA KommaHis Pfizer, sika 3anpoBanuia BIacHi mporpamu
KOHTPOJIIO CTEPWIBHOCTI BHPOOHMYMX NPUMILIEHB, SIKi
nepeBUIIyIOTh cranaaptHi Bumoru GMP. CrenianbHi KiM-
HaTH OCHAIICHI YHIKaJIbHUMHU CUCTEMaMH BEHTHIIALIII, 1110
MiHIMI3yIOTh KOHTAaKT i3 30BHIIITHIM CEPEIOBHIICM 1 3HU-
JKYIOTh PU3UK 3apakeHHs mpenapariB. OcoOnmMBO BHCOKI
BUMOTH 3aCTOCOBYIOTHCSI JIO MPUMIIIEHB, /1€ BHUTOTOBIIS-
FOTHCSl BaKIIMHA. [HITUM TpukiIagoM € kommadigs Johnson
& Johnson, sika A7l BUTOTOBIIEHHS CBOIX IpemapaTiB po3-
pobisie meransHi SOP, m0 BiamosigatoTh Bumoram GMP
1 Jal0Th MOXJIMBICTb CTaHAAPTH3YBaTH IPOLECH HAaBITH
y MiKHaponHux ¢inisx xomnanii. Lle no3Bonsie rapanry-
BaTy, 10 Bci maptii ¢apmaneBTHYHOI MPOAYKIi, BHIO-
TOBJIEHI Ha PI3HUX 3aBO/IaX, BIAMOBIIAIOTh €AMHUM CTaH-
napram sikocti, BcranosieHuM FDA. Kommanis Amgen
3anpoBaniIa PO3LUIMPEH] NPOrpaMH KOHTPOJIIO SIKOCTI, 10
OXOILTIOIOTh KOXEH eran BUpoOHHMITBa. KoMmaHis BHKO-
PHUCTOBYE Cy4acHi CHCTEMU MOHITOPUHTY JUIS aHANI3y Ipo-
JOYKTHBHOCTI Ta BHUSIBJICHHS IOTEHIIHHHUX 3arpo3 sSKOCTI.
30Kkpema, creniaidbHi JaTYNKA Ha KO)KHOMY €Tarli BUpOO-
HUIITBA BiICTEXXYIOTH Oymb-sKi BIAXMICHHS y TapamMeTpax
TEMIIEpaTypH Ta BOJOTOCTI, @ TAKOX IMPOBOIUTHCS PETy-
JSIpHE TECTYBAaHHS Ha BMICT JIOMIIIOK.

OTxe, crannaptu GMP € 0CHOBOIO CHCTEMH KOHTPOIIIO
akocti y ¢apmanesruyniid ramysi CIIIA, 3abe3neuyroun
JOTPUMaHHS HABHIIMX BUMOT JI0 YHCTOTH, CTEPUIILHOCTI
i Tounocri npouecis. Lli cranmapTy J03BOJSIOTH TAPAHTY-
Bary Oe3MeKy i e)eKTUBHICTb JIIKapChKHUX 3aC001B, a TAKOX
CIIyTYIOTH OPIEHTUPOM ISl (hapMarieBTHYHHX I IITPHEMCTB
YCBOTO CBITY.

YV €pporeiicekomy Coro3i yrpaBiiHHS SKICTIO Ha dap-
MaIeBTUYHHAX MiATPHEMCTBAX PETYIIOETHCS OaratopiBHeE-
BOIO CHCTEMOIO CTaHAApPTIB i HACTAHOB, CIIPSIMOBAaHUX Ha
3a0e3neueHHs Oe3mneku, ePeKTHBHOCTI Ta CTaOITBHOCTI
JIKapChKUX 3ac001B. OCHOBHUMH TOKYMEHTAMH € €BPOIICHi-
cbki cranpapti GMP, HacTaHOBU €BpOMNECHKOr0 areHT-
ctBa 3 Jikapcbkux 3aco0iB EMA (European Medicines
Agency) 1 HalllOHaJbHI BUMOTH, SIKI Y3TOJDKYIOTBCSI Ha
piBHI Bcix aepxa-uieHiB €C.

OCHOBHI €IIEMEHTH CTaHAApTiB YHPaBIiHHSA SKICTIO
y €C:

1. Cragmaptu GMP €C mis dapManeBTHIHAX TiIIpH-
emcTB y €C Oy po3po0ieHi 3 ypaxyBaHHAM MiKHAPOIHUX
pexomernaniii BOO3 ta ISO, a takox 3axoHomaBctBa €C.
Hokxymentr EU GMP Guide [7] MiCTUTh KOHKpPETHI BUMOTH
I0/T0 KOHTPOJIFO YHCTOTH, OOIaHAHHS, KBaJTi(hiKarii epco-
HaJly, JOKyMEHTAIlil Ta KOHTPOJIFO MPOAYKIIil, OCOOIHBO IS
BUPOOHMIITBA OioTpenapariB, BaKIMH Ta iH €KIIIHHNX JIKIB.
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€sponeiicbkka cucrema GMP  iHTerpye npuHIMIM
Quality Risk Management (QRM), ski nependadarorsb
CHCTEMAaTH4HY OI[IHKY PU3UKIB Ha KOXKHOMY eTali BUpPOO-
HUITBA I MiHIMIi3alii TOTCHIIHHUX 3arpo3 skocTi [§8].
[e BKIIIOYa€E MOHITOPHHT PU3HKIB, ITOB’S3aHUX 13 CHPOBHU-
HOIO, BUPOOHNYMMH IpOLleCaMi, YMOBaMH 30epiraHs Ta
TpaHcHopTyBaHHs. DapMalleBTHYHI MiAIPUEMCTBA PO3PO-
OJISI0TH IUTaHM YIPaBIiHHA PU3HKAMHU, IPOBOJASATH OLHKY
HAJIHHOCTI 00aTHaHHA, CTa0IIBPHOCTI MPOAYKTY Ta PH3H-
KiB KOHTaMiHalii, a TAKOX OIIHIOIOTH BIUIUB YMOB HaBKO-
JIMIIHBOTO CEPENOBHUIA Ha IIPOAYKIIO.

€poneiiceki cranmaptu GMP BumaraioTh CyBOporo
KOHTPOJIIO SIKOCTI IHIPEIIEHTIB, SIKI BUKOPUCTOBYIOTHCS
y (hapMareBTHYHOMY BUPOOHHMIITBI. DapManeBTHYHI M-
MpUeMCTBa 3000B’s13aHI MPOBOIUTH TECTYBAHHS KOXXHOT
napTii CHpOBHHHM Ha BiAIIOBIJHICTh BCTAHOBJIEHUM CIELIHU-
¢ikauism. ToToBa QapmaneBTHIHA TPOAYKIISI TTPOXOTUTH
000B’s13K0B1 J1TabopaTopHi BUMPOOYBaHHS [UIS IiITBEp-
JOKEHHS O€3IeKH, TOYHOCTI MO3YBaHHA Ta BIICYTHOCTI
IKiATUBUX gomimok. KokHa mapTis MpomyKmii mepen
BUITYCKOM Ha (hapManeBTHYHMII PHHOK IIOBUHHA OyTH cep-
TH(ikoBaHa BiANOBiTHO 10 BEMOT €C.

Biamosigxo no crannaptrie GMP €C xoxxue dapmarieB-
THYHE MIAMPHEMCTBO 3000B’s13aHE PETYJISIPHO MPOBOIUTH
BHYTPIIIHI Ta 30BHIIIHI ayauTH. BHYTpilIHI ayquTy cripsi-
MOBaHi Ha BUSBIICHHS Ta YCYHEHHS HEJJOJIKIB Y CHCTEMax
YIPaBIiHHS SIKICTIO, a 30BHIIIHI aylIWTH, SIKI MPOBOAUTH
HalllOHAJBHUH perynsTop abo mpeacraBHuku EMA, min-
TBEP/UKYIOTh BiJIOBITHICTE (DapMaIeBTUYHOT KOMITaHii
Bumoram GMP.

®dapmaneBTHYHI MiAPUEMCTBA HECYTh MOBHY BIIIIO-
BiZaGHICTh 32 MIATOTOBKY Ta HABYAaHHS [ICPCOHAIY, SKUH
Oepe yJacTp y BUPOOHHYHX Iporecax. KoxkeH mpariiBHIK
Mae Oyt o0i3HaHMit 3 BuMoramu GMP Ta mpoxomutu pery-
JIIpHE HaBYAHHS MO0 HOBUX TEXHOJIOTIH, IPAaBWJI TiTi€HU
Ta YIIPaBIiHHS SKICTIO.

2. HacranoBu EMA [9]. €Bpomelicbke areHTCTBO
3 JTIIKAPCHKUX 3aCO0IB BIMOBIa€ 32 KOOPAUHAIIIIO PETYITIO-
BaHHS JIIKapchkux 3aco0iB y €C. EMA Buiae pekoMenaartii
IIOJIO SIKOCTI, Oe31eKHn, epeKTUBHOCTI, a TAKOXK MPOLEypH
PO3pOOKH, TECTyBaHHS Ta BUPOOHUIITBA JIIKAPCHKUX 3aCO-
6iB. BinmosimHo no pexomenpaniii EMA ¢apmaneBruuni
I ITPUEMCTBA 30008’ 13aHi 3iHCHIOBATH MOHITOPHHT TIPO-
IYKIii Ha BCiX eTamax ii >KHTTEBOTO MUKITY: BiJl JOCIIIKECHb
1 po3po0OK 110 MiCIApeecTPaIifHOrO KOHTPOIIO, 1110 BKITIO-
Yae peryisipHuid GapMakoHaIIsN Ul BXKE BUITyLICHHX Ha
PUHOK TIpernaparis.

3. BnpoBamkeHHs €KOJOTIYHUX CTaHIAPTIB Ta YIpaB-
JIHHS BigXomaMmu. YmpasiiHHs sikictio y €C Britoyae
BUMOTH LIOJIO IOTPUMAHHS eKoJIoriuHuX HopM. Papmaries-
TUYHI TiIIPUEMCTBAa 3000B’s3aHI BIPOBAKYBATH TEXHO-
JIOTT, SIKi 3HMXKYIOTh BHKHIM IIKIJJIMBUX PEYOBUH 1 MiHi-
MI3YIOTh BIUIMB Ha HaBKOJIMIIHE cepenoBumie. Lle Brioyae:
1) BpoBaKEHHS €KOJOTIYHO YHCTHX TEXHOJIOTIH Y BUPOO-
HUITBI; 2) KOHTPOJIb BUKOPUCTAHHSA XIMIYHAX PEUOBHH Ta
YTHJI3alil0 BIAXOMIB Yy BiAMIOBITHOCTI O €BPOICHCHKUX
EKOJIOTIYHUX HOpM; 3) pOo3poOKy IIporpaM 3i 3MEHIICHHS
SHEeproCIOKMBaHHS Ta BUKOPUCTAHHS PECypCiB.

[puxnaan 3actocyBanHs crannaptiB GMP ta macra-
HoB EMA Ha eBpomneichkux (apMareBTUUHUX IiANPH-
€MCTBaX MOXKHA MPOUIIOCTPYBaTH JOCBIJIOM KOMIIaHii

Sanofi (dpanuis), Novartis (ILBeiiuapis) i Bayer (Himeu-
yuHa). Komnanis Sanofi akTMBHO 3aCTOCOBYE €BpoIIeH-
ceki cranpapti GMP y cBoiX BHUpOOHMYHX IIpolecax,
SKi BKJIIOYAIOTh 1HTEIPOBaHY CHUCTEMY KOHTPOINIO SIKOCTI
Ha BCiX eramax BHpoOHunTBa. Lle 3a0e3neuye crabiabHY
SKICTh TIperapariB Ta BHUCOKY HaJilHICTh BHPOOHHWIITBA.
BaXIMBOIO YaCTHHOIO CHCTEMH € PEeryJspHHUI KOHTPOJIb
CHPOBHMHH 1 aKTHBHA B3a€MOJIs 3 MOCTAYaJbHUKAMH IS
3a0e3neyeHHsT BIAMOBIAHOCTI BCIX IHTPENi€HTIB MiXHA-
pomHMM cTaHgapTaMm. Novartis IpUaiiase 0COOTUBY yBary
€KOJIOTIYHUM acreKkTaM BUPOOHMITBA. Y CBOIX €BPOIEH-
ChKUX (ITISIX KOMITaHis BUKOPHUCTOBYE EKOJOTIYHO YHCTI
TEXHOJIOTIT Ta JOTPUMY€ETHCS BUMOT IIO0 yTHJII3allil Bij-
XOZIB 1 KOHTPOJIIO BUKH/IB Y HaBKOJMIIHE CEPEIOBUILE.
KommaHist akTHBHO 1HBECTY€E B MOJIEPHI3aIli0 00IaJHAHHS
Jutst 3MeHIeHHs BUKUIB CO2 Ta BUKOPUCTaHHS BiTHOBIIIO-
BaHMX JPKepenl eHeprii. Bayer akTHBHO 3acTOCOBYE NpHH-
mumn QRM i MiHiMi3alii pU3HWKiB Ha eramax BHpPOO-
HuOTBa. Lle m03BONsie KOMIAHIl ONEpaTHBHO pearyBaTH
Ha TIOTCHIIHHI pU3WUKA 1 MIATPAMYBATH BUCOKHN DPiBEHBb
SIKOCTI TIPOMYyKIii. Y cucTeMi ympaBiiHHS pu3ukamu Bayer
BHUKOPHCTOBY€E aHAJNi3 MOTEHIIMHUX PU3WKIB 1 BIUIMBY Ha
KIHIIEBY SIKICTh MPOAYKTY, IO € HEBiJl'€MHOI0 YaCTHHOIO
eBporelicbknx Bumor GMP.

CraHjapTu ynpaBiiHHS SKICTIO (papMalleBTHYHUX ITi[-
npueMcTB y €C € KOMIUIEKCHOIO CUCTEMOIO, sika 3abe3rie-
4yye BUCOKI BUMOTH JIO SIKOCTi, O€3IEeKN Ta EKOJOTTYHOCTI
NpoAyKuii. 3aBAsKd MM BUMoOraM (apMaleBTHUHI KOM-
nanii €C 31aTHI MOCTa4aTH Ha PHHOK CTaOLIBHO SAKICHI Ta
Oe3reuHi Jikapchki 3aco0H, aganTyio4d CBOiI BUPOOHMYI
NPOLECH 10 CYYaCHUX MOTPed OXOPOHH 3/I0POB’S Ta €KO-
JIorii.

IMin wac anamily iHO3eMHOTO IOCBiTy YIIPaBIiHHA
AKICTIO Y (papManeBTUYHIA Tamy3i € BaXIMBUM aHaji3
MOOYIOBH CHCTEMH SIKOCTI Ha (papMaleBTHYHUX MiANpH-
emctBax Snonii. YV fAnownii ¢pinocodii Kaizen (mocriiHoro
Braockonanenus) i TQM (Total Quality Management, a6o
3arajbHOTO YIPABIIHHSA SIKICTIO) TOCIal0Th BaXKJIUBE
MICIIC Y CHCTeMi YIpaBIiHHA (hapMaleBTUYHAMHU IIijI-
npueMctBaMu. 1li migxomau opieHTOBaHI Ha Oe3mepepBHE
TIOMIIIIIEHHS SIKOCTI Ha BCiX PIBHSAX BUPOOHHWIITBA, CHCTE-
MaTHYHUN KOHTPOJIb SIKOCTI Ta 3aJIy4eHHS IPaniBHUKIB 10
HpoLecy BIOCKOHAJICHHS.

OcnosHi npuHImny Kaizen [10]:

— bBesnepepBHe BIOCKOHANICHHS MOJISTAE B TOMY, 100
HE JINIIEe MATPUMYBAaTH CTaOLTBHY SKICTh (hapMarieBTH4-
HOI IPOAyKIii, a i MOCTIHHO BIOCKOHAIIOBATH ii, ONTHMi-
3yI0YHM KOKEH aclleKT BUpOOHUUOro nporecy. [IpariBHuky
320X0UYIOThCS 10 aKTHBHOI Y4acTi y MOKpalIeHHI mpolie-
CciB 1 mpomo3uuii e o0 nominieHb. Y GpapMareBTHy-
HUX KOMITaHisfX, Takux sik Takeda Ta Daiichi Sankyo, meit
Mi/IX1JT BUKOPHUCTOBYETHCS ISl IIOJCHHOTO IOKpPAIIEHHS
MPOIIETyP KOHTPOJIO SKOCTI, MOJICPHI3aIlii 00IaJHaHHS Ta
B/IOCKOHAJIEHHSI TEXHOJIOT1H.

— 3amyuenHs Bcix npaniBHukiB. Kaizen nepenbauae
3aJly4eHHsS KOXHOTO CIIBPOOITHHKA 10 MpoIecy MOKpa-
MICHHS $KOCTi, IO CTUMYIIOE iXHIO BiAIOBINaIbHICTH
3a BIIACHY POOOTY Ta MOTHBAMIIO IO BIOCKOHaNeHHs. Ha
(hapMareBTHIHUX i IIPUEMCTBAX POBOIATHCS PEryIspHi
3yCTpIiYi Ta TPSHIHTH, A€ CIIBPOOITHHKH MOXYTh OOTOBO-
pIOBATH, SIK ONITHMI3yBaTH MPOLECH Ta 3HHKYBATH PU3MKH.
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Hanpuknan, xomnanis Astellas mopiuHo npoBoauTh BHY-
TPIlIHI 3aXOAW, N¢ TPAIIBHUKH JIIATHCS YCIIITHUMU
PIIICHHSAMHU JUIsl 3MEHIIIEHHSI TOMUJIOK, TTOKPAILIEHHS YMOB
Iparni Ta onTuMizanii nporecis.

— Minimizanis i 3HWKeHHs BTpar. Kaizen crnpsiMoBa-
HUH Ha 3MEHIICHHS BUTPAT 3a paXyHOK ONTUMI3alii pecyp-
ciB, 3HIDKEHHS BTpar i BigxoxiB. Lle Bkitouae edekTuBHE
BUKOPHCTAaHHS CHPOBHHH Ta eHEPro30epexeHHs, 1110 € 0CO-
OJMBO aKTyaIbHUM y (papMalleBTHYHIH raiys3i, e moTpiOHO
JOTPUMYBATHCS BHCOKMX CTaHAAPTIB SKOCTI 3a MiHi-
MaJbHUX BHUTpar. 30KkpeMa, KOMIaHii, Taki gk Sumitomo
Dainippon Pharma, ontumi3yroTs BUPOOHHUIITBO, MiHiMi-
3yIOUH INIEPEBUTPATH PECYPCIB, 3HMKYIOUM KUIBKICTh Bill-
XOJIIB Ta TOTPUMYIOUHCH IPHHIIHIIIB €KOJIOTTYHOT OE3MeKH.

— PerynsipHuii MOHITOPHHT 1 OLIiHKA ITPOJYKTHBHOCTI.
BinmosinHo 1o Kaizen yci BUpoOHHUYI IPOIIECH PETYIISIPHO
TIEPEBIPAIOTHCS Ul BUSBICHHS TOYOK, IIO MOTPEOYIOTH
nokpamieHHs. Ha dapmaneBrnynnx mignpuemcrBax Sno-
Hil BCTaHOBIIOKOThCS CTaHIAPTH30BaHI MOKa3HUKH MPO-
OYKTUBHOCTI, SIKi PETYIIpHO BiACTeXyrOThes. [lIpariB-
HUKU 3IMCHIOIOTH KOHTPONIb SKOCTI Ha KOXXHOMY ETalli,
110 JJO3BOJISIE 3HIDKYBATH KUIBKICTh oMmiIok. Hanpuxkmnarn,
Ha mignpuemctBax Takeda BmpoBamKeHO CHCTEMy MOHI-
TOPUHTY KJIFOYOBHUX IIOKa3HUKIB edekTuBHOCTI (KPI),
TaKHUX K IPOAYKTUBHICTB, PiBeHb A€(EKTIB 1 4ac MPOCTOO
o0naHaHHSI.

BrpoBamkenns npuHnunie TQM BuMarae y4acTi Beix
CHiBpOOITHUKIB (papManieBTHYHOI KOMHaHii y Tmpoleci
VIPaBIIHHS SKICTIO, IO POOUTH ii OMHUM 13 HAWBHIIMX
npiopuretiB. TQM nepenbadae BIpoBaKEHHS CTaHJIap-
TH30BaHUX MPOIEIYpP i MOMITUK AJis 3a0e3MeueHHs IKOCTI
Ha BCiX eTanax BUPOOHHUIITBA, IO BKIIFOYAE PO3POOKY, Tec-
TyBaHHS, BUPOOHUITBO Ta 30yT MPOAYKIii. Y SHOHCHKUX
KOMITaHIsIX BHUKOPHCTOBYIOTBCS IETajbHI I1HCTPYKIIi Ta
oTiepamniifHi MponenypH i KOKHOTO €Taly BUPOOHHYIOTO
MPOIIECY, 00 MiHIMI3yBaTH PU3UKH.

TQM BrxItoua€ NPOBEACHHS PErySIPHUX BHYTPILIHIX
ay/INTIB JIJIsI IEPEBIPKH BiIIOBIAHOCTI KOKHOTO €TaIy Mpo-
Liecy BUCOKHMM CTaHIapTaM sikocTi. Ha smoHchkux dapma-
LEBTUYHKX IIJIPHUEMCTBAX IPOBOJAMTHLCS SIK BHYTPILIHIH,
TaK 1 30BHINIHIA aymuT, MiJ 9ac sIKOTO aHAaJi3yIThCS BCi
eTany BUpoOHuITBa [11].

dapmaneBTryHa rany3b SHoHii Takox mnepenbavae
TICHY CHIBIIPAIlO 3 MOCTa4YaJIbHUKAMH JUIsl 3a0e3MeueHHS
BHCOKO] SIKOCTi cpoBHHU. KoMITaHi1 BCTAHOBITIOIOTE CTPOT
BHMOTH JI0 SIKOCTi MaTepiaiB i IPOBOIATH IXHIO TIEPEBIPKY
nepes No4aTkoM BUPOOHHUIITBA.

IIpaktuyne 3acrocyBanus Kaizen 1 TQM y smoHCHKi#H
(dapMarieBTUYHIA Taay3i MPEACTaBICHO Ha MNPHKIAAAX
¢dapmarnesruunnx mianpuemcts Takeda, Astellas, Daiichi
Sankyo. Komnanist Takeda niopivHo mpoBoauTh BHYTPILIHI
3aX0[M Ta NPOrpaMu HABYAHHS JUISl MPALiBHHUKIB, SKHX
HaBYalOTh METO/IIB MOKPAILEHHS IIPOLIECIB Y BUPOOHUIITBI.
[TiampreMcTBO akKTUBHO BUKOPHCTOBYE (inocodiro Kaizen
JUIA ONTUMI3allil JIOTICTHYHHUX TMPOIECIB, MOKPAIICHHS
YMOB TIpalli Ta 3HWKEHHS BUPOOHNUYUX BUTpAT. Y KOMIaHil
Astellas TQM 3abe3neuye iHTETpamit0 KOHTPOIIO SKOCTI
Ha BCIX pIBHSX OpraHi3alii — BiJ yNIpaBJiHHS IO TIPAaIliB-
HUKIB Ha BUpOOHUITBI. Lle m0o3BoMNsSEe KOMMaHii maATpUMy-
BaTH BHUCOKY SIKICTh MPOMYKITii Ta 3a0e3meuyBaT Oe3neKy
Ha BCIX eTamax BHPOOHHYOIO MPOIECY. 3aBIIKH 3aCTO-
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cyBanHio TQM kommanis Daiichi Sankyo mocsiria Buco-
KOTO PiBHSI KOHTPOJIO SIKOCTI cMpoBuHH. Kommnanisi mpo-
BOJMTH MOCTIMHUI MOHITOPHHT 1 ayIUT IOCTa4albHUKIB,
1110 TF'apaHTy€E BiIMOBIIHICTh YCIX KOMIIOHEHTIB JIKapCHKUX
3ac001B BCTAHOBJICHUM BUMOTaM.

OTxe, pinocodis Kaizen i miaxin TQM 3abe3neuyioTs
cTaliIbHO BHCOKI CTAHIAPTH SIKOCTI Ta Oe3mepepBHE BIO-
CKOHAJICHHS Ha (hapMalleBTUYHUX MiANpreMcTBax SmoHii.
3aBIAKH UM IIiIX04aM SITTOHCHEKI KOMITaHil 34aTHI IIIBHIKO
aJanTyBaTUCsA A0 3MiH PHHKY, MiHIMI3yBaTH BHPOOHHUI
BTPaTH Ta MiATPUMYBAaTH MDKHApOIHUHA PpiBEHB SKOCTI.
L1i npuHIUIN poOIATE SAMOHCHEKY (hapMaleBTHYHY Taly3b
OJIHI€IO 3 HAHOLIBII KOHKYPEHTOCIIPOMOXKHHX 1 HaJlIHHUX
y CBITI.

B VYkpaiHi ynpapiiHHS SKICTIO PEryJIIO€ThCS BHYTPIlI-
HIMH CTaHAApTaMH, IO HAONMXKAIOTHCS /10 MIXKHAPOJHUX
BUMOT, NPOTE MOTPeOyIOTh MONaNIBIIO] iHTerpamnii 3 mpax-
tukamu GMP i FDA.

[TpakTH4Hi TPHKIAAN 3aCTOCYBaHHS MDKHAPOJHUX
MPakTHK Ha YKPaiHChKHX (hapMaleBTUYHUX ITiJIPHEM-
CTBax.

1. BopoBamxkenust crangaprie GMP Ha mimnpuemcTBi
«Dapmax». Kommnanis «PapmMak» crana OIHUM i3 MEPIIAX
yKpaiHCBKUX (hapMalleBTUYHHUX TiIIPHEMCTB, SKE yCHILIIHO
inTerpyBaiio crannaptu GMP. Bnposamkenus GMP Buma-
rajo 3Ha4YHUX IHBECTHILIH Yy MoJepHi3amilo oOiiaJHaHHS,
a TaKoXK peCTpyKTypH3aulii BUPOOHHYHMX MPOLECIB, IO
BKJIFOYAJIO YiTKE JIOKyMEHTYBaHHS IpOLEAyp 1 BIpOBa-
JUKEHHSI PEryJIsipHUX BHYTpImHIX ayauti. Lle mo3sonmio
(hapMarieBTHYHIA KOMIIaHii BiJIIOBIIAaTH KOPCTKHM BHMO-
raM puHKY (hapmaneBTH4HOI npoxykuii €C 1 po3mmpuTa
eKCTopT cBO€l mpoaykii B moHax 20 kpaiH cBiTy. Pe3ynb-
TaToM BIIPOBaKeHHs cTaHgapTiB GMP e 3pocTanHs ekc-
MOPTY Ha MIKHAPOJHI pUHKHU (hapMaIleBTUIHOI MPOIYKIIii,
3okpema a0 €C i kpain bimzpkoro Cxomy [12].

2. dapMaleBTHYHA KOMIIAHIS «ApTepiym» 3ampoBa-
quna Merofosnorito TQM. OcHoBHa yBara NpHIUISETHCS
HaBYaJbHUM IPOrpamMam JJis [IEpPCOHAITY, CHCTEMaTHYHOMY
MOHITOPUHTY €()eKTHBHOCTI TEXHOJIOTIYHHX TPOLECIB,
a TaKoXX ONTUMI3aLlii JJIOTICTUYHUX 1 BUPOOHUYMX OTleparii.
Migxig TQM y xomnanii nepenbayae akTHBHE 3aTy4CHHS
MPAIBHUKIB JI0 TIPOIECY YNPABIIHHS SKICTIO, IO CIIPUSIE
BUSIBJICHHIO Ta YCYHEHHIO HOTEHIIIHHUX MpoOiieM Ha paH-
HiX eramax. Pesymsratom BmpoBamkeHHS cuctemu TQM
JTO3BOJIMJIO 3MEHIIUTH KiJIBKICTh BUPOOHUYNX BiAXOIIB Ha
15% 1 migBummTH cTabUIBHICTE AKOCTI (papmaneBTHIHOL
nponykii. Lle, cBo€ro ueproto, CpusuIo 3MIITHEHHIO TIO3H-
1[Il KOMITAHIT HAa PUHKY, MTIBUIICHHIO 33 {0BOJICHOCTI KJIi-
€HTIB Ta PO3IIMPEHHIO acopTUMEHTY [13].

3. 3anpoBajpKeHHS] IPUHLIUITIB KOHTPOJIIO YUCTOTH Ta
eKkosoriyHocTi BupoOHHITBa Ha «biodapma». Kommanis
aJIanTyBaa IiAX0JH 10 KOHTPOJIIO YUCTOTH Ta €KOJIOTI4HOT
6e3rekwy, siki 3acTocoBytoThcs B SAnownii Ta CILIA. Ha dap-
ManeBTUYHOMY IIiIIPHEMCTBI BIIPOBA/KEHO CydYacHi CHC-
TEMH BEHTHJIAII] i OYMINEHHS MOBITPSI, IO BiAIIOBIAAIOTH
BuMoraMm GMP i 03BOJNSFOTH 3HW3UTH PU3UK KOHTaMiHa-
il apmaneBTHIHUX NpoxnykriB. Kpim toro, «biodapmar
IHTeTpyBaJla METOIOJOTII0 «YHCTUX KiMHAT», IO BiIIO-
BiJla€ AMOHCHKUM CTaHJApTaM 1 3MEHIIy€ PU3UKH BHUPOO-
HUYOro Opaky. PesympraTw: miANpHEMCTBO JOCSIIO 3HU-
KEHHs piBHs 3a0pyaHeHHs: Ha 20%, 110 HE JIUILE CIpUsE
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3POCTAHHIO JOBIPH CIIO)KMBAUiB, a U IMOJICTIIYE BUXIJ Ha
PHUHKH, JI¢ BUMOTH 10 €KOJIOTIYHOI OE3MeKH € BUCOKHUMH,
30kpeMa y kpainax €C [14].

3aBasikM iHTerpauii MbKHApOIHUX CTaHIAPTIB i Mpak-
THUK YKpaiHCHKI (apMaleBTH4HI IiJIpPHEMCTBA JOCsTa-
I0Th BUIIUX ITOKA3HUKIB SKOCTI, 10 CIPHSE POLUINPEHHIO
{XHBOTO BIUIMBY Ha CBITOBOMY pHHKY. OfHaK KOXKHE Mij-
MIPUEMCTBO TIOTPeOy€e IHAMBITyaTbHOTO i IXOAY AJIS aar-
Tarii 3 ypaxyBaHHAM CIEeUU(IKA BITIN3HIHUX HOPMATHB-
HUX BUMOT Ta EKOHOMIYHHX peaiil.

Taki IpUKIagu HAOYHO JEMOHCTPYIOTH, SIK MDKHApOIHI
MPaKTUKU Ta CTaHAPTH JONOMAaraioTh YIOCKOHAIMTH IIPO-
LeCH Ha YKPaiHCHKHX MiJIPUEMCTBAX, IMiJBUILYIOYH SKICTh
HPOJYKIIiT Ta KOHKYPEHTOCIIPOMO)KHICTB Ha CBITOBOMY PHHKY.

Ha npuxiiazi ykpaiHChKUX KOMITaHii MOYKHA TTOOAYHTH,
11O Ti, XTO BIIPOBaMB MI>KHAPO/IHI ITPAKTHKH, MAIOTh BHIIII
MOKa3HUKK eQeKTUBHOCTI. OpHaK amanTaiiss iHO3eMHHX
MIPaKTHK BHMara€ 3HaYHUX IHBECTHLIH Ta MOKpalIeHHS
ITiATOTOBKH IIEPCOHAIY.

[lepeBaramu amamrartii 3apyOi>KHOTO TOCBIIY € IIiJIBH-
IICHHS KOHKYPEHTOCIIPOMOKHOCTI TIPOMYKIIii, 3MIITHEHHS
pemyTarii Ta po3INpPEeHHs eKCIOPTHOTO NOoTeHiany. Boa-
HOYaC OCHOBHHMMH BHKIIMKAMH € BHCOKAa BapTiCTh BIPO-
BaDKEHHsI, HEOOXIAHICTh MOACpHi3aIlii OONagHaHHSA Ta
BJIOCKOHAJIEHHS IIATOTOBKH IepcoHaly. BukopucraHHs
1HO3EMHOTO JIOCBiy 03BOJIUTH 3MEHIINTH BUTPATH, OIITH-
Mi3yBaTH MPOLECH Ta IiIBUIIUTH CTAaHIAPTHU SIKOCTI.

BucnoBku. IIpoBenene pocimijkeHHs BKa3dye Ha Te,
IO BIIPOBA/PKEHHS 1HO3EMHMX MiIXOAIB /0 YIPaBIiHHSI
SIKICTIO Ha YKpaiHCHKHUX (papMaleBTHYHUX IiIIIPHEMCTBAX
Ma€ 3HaYHWA moTeHmian. HallycmimHIimmMu eneMeHTaMu
€ cragnapta GMP, meromonoris TQM Tta mpakTika pery-
JSPHUX ayluTiB, IO CIPHAIOTH IOCHICHHIO KOHTPOIIO
SIKOCT1 Ha BCIX eTamax BUPOOHHUIITBA.

AHani3y0uu MDKHAPOIHUHN JTOCBI YIIPaBIiHHS SKICTIO
y ¢apMmaneBTHUHIN Trany3i, BKiIodanoun crangapta GMP,
HactaHoBu EMA, a Takox sinoHcbki ¢inocodii Kaizen
i TQM, MoXHa BM3HAYUTH HU3KY CTpaTerii i MpaKTHK,
SIKI MOXYTh CYTTEBO MIJBUIIUTH SIKICTh 1 KOHKYpPEHTO-
CIIPOMOXKHICTh YKPaTHCBKOi (papMaleBTHYHOT MPOIYKI.
3anpornoHoBaHi BJIOCKOHAJIEHHS BpPaXOBYIOTh HE JIHIIE
TEXHIYHI i HOpMaTUBHI BUMOTH, aJie il KOPIIOPaTHBHY KYJIb-
TYpy, OpraHi3amiifHi CTPYKTypH Ta EKOHOMI4Hi OCOOIH-
BOCTI YKpaiHCBKUX MiAIPHEMCTB.

3a pesynpTaraMu aHallizy Mi>XKHApPOTHOTO JOCBITY peKo-
MEHJYETHCS YIOCKOHAIINTH CUCTEMH SIKOCTI Ha (papmanes-
THUYHHX MIATPUEMCTBAX 33 PAXYHOK:

1. BnpoBaixeHHsI Ta BIoCKoHaJIeHHsI cTaHaapTiB GMP.
CyBope morpumanHs cranmaapTie GMP € 000B’si3k0BUM
JUISl BUXO/ly Ha MDKHApPOJHUI PUHOK, OCKUIBKH OUTBIIICTD
KpaiH CBITYy BHMararTh BiIIOBITHOCTI IIUM CTaHIapTaMm.
VYkpaiHchki papManeBTHYHI MAIIPUEMCTBA MAIOTh IHTETpY-
BaTU CUCTEMY YNPABIiHHS SIKICTIO, SIKa KOHTPOJIIOE KOXKEH
eTar BUPOOHUITBA. J{JIs JOCATHEHHS BiAIOBIAHOCTI CTaH-
napram GMP ykpaiHChKUM (apManieBTHIHAM IiIIpHEM-
CTBaM HEOOXiTHO MOJEPHI3yBaTH BHPOOHMYI MTOTYKHOCTI,
3a0€e3MeYNTH BiAMOBIHICTS IPUMIIIEHh BUMOTaM YHCTOTH
Ta Oe3IeKH, a TAKOXK MTOKPAIIUTH METOAN KOHTPOJIO SKOCTI
Ha KO)KHOMY eTari BUPOOHUIOTO MPoIIecy.

[HBeCTHIIIT Yy HABYAaHHS MEPCOHANY Ta PETYJSApHI Tpe-
HiHru 3 Bumor GMP nomoMoxyTh 3a0e3rneunTn HajeKHe
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PO3YMIHHS ITPaBUJI YIIPABIIHHS SIKICTIO, TITI€HH Ta Mpolie-
ciB. YeminmHui n0cBim Takux KpaiH, sk CHIA, cBimuuTh,
1110 CHCTEMaTHUYHe HaBYaHHSI ITiIBUIILY€ PiBEHb 0013HAHOCTI
MPAIBHUKIB Ta IXHIO 3aJIy4€HICTb /10 KOHTPOJIO SKOCTI.

2. Ananranis HactanoB EMA s 3a0e3meueHus Bij-
MOBITHOCTI MDKHapOJHMM BHUMOraM. BmpoBamkeHHS
QRM (Quality Risk Management) € KIFOYOBHM €JIEMECH-
TOM SIKOCTi y (hapManeBTUYHOMY BHPOOHHITBI. YKpaiH-
CBKi (papMaIrieBTHYIHI HiAIPUEMCTBA MAIOTh PO3POOHUTH Ta
BIPOBAIUTH CUCTEMH IJISl PETYISPHOI OLIHKU PHU3HKIB,
OB’ sI3aHUX 3 BUPOOHUIITBOM, 30€piraHHSIM 1 TPaHCIIOP-
TyBaHHIM Mpoaykuii. BimmoBigHo mo HacranoB EMA
BOXJIMBO 3/1MCHIOBaTH (hapMakoHarIsAA 1 micispeecTpa-
WiAHUKM MOHITOPHHT SIKOCTi MpenapaTiB HaBiTb MiCis
iXHBOTO BHUXOIY Ha PUHOK. BrpoBamkeHHs (apmakoHa-
ISy JTO3BOJIMTH YKPaiHCHKUM (papMaleBTHYHUM IiJ-
MIPUEMCTBAM KOHTPOJIOBAaTH Oe3neky (apManeBTHIHOT
MPOMYKIii, IIBUJIKO pearyBaTH Ha MoOi4HI edeKkTH Ta
MOKpaIyBaTy (OPMYIH JiKiB 32 TOTPeOH.

VYKpalHCBKUM MiJIPHEMCTBAM CITiJl 3BEPHYTH yBary Ha
BIIPOBA/KCHHSI €KOJIOTIYHUX CTAHIAPTIB, AKi BH3HAYAIOTH
BAMOTH IIOMO YTHIII3amii BiIXOIiB, KOHTPOIIO BHKHIIB
Ta BUKOPHUCTaHHS PECYpCiB, SIKi BU3HAYCHI HACTAHOBAMU
EMA. Ile crpusTiMe MiABUIIEHHIO PeMyTaIlii MpoayKIiii
Ha pUHKY (apmaneBruuHoi npoxykuii €C, 1e exoioriy-
HICTb € BOKJIMBUM aCIIEKTOM.

3. Inrerpanis ¢dinocodii Kaizen mist nmocriiiHoro Bio-
ckoHayeHHs skocti. Ockinbku Qinocodis Kaizen mepen-
Oadae mocriiiHe MOKpPAIIEHHs SKOCTI 32 PaxyHOK ONTHMi-
3aI1il KOKHOTO acIeKTy BUPOOHHYHX IIPOIIECIB, BaXKINBUM
€ pEeryJISIPHUI MOHITOPHHT €(EeKTUBHOCTI OIeparii i 3airy-
YeHHS CIBPOOITHHUKIB O TONIYKYy HOBUX pimieHb. Ha
yKpaiHCBKUX mimnpuemcTBax Kaizen 1onomoxe 3MEHIITHTH
BTPAaTH, MiIBUIIATH MPOXYyKTHBHICTh i 3HU3UTH BUTPATH.
BaxumBuM € 3aiydeHHS MNpamiBHUKIB Y ITOKPAIICHHS
SIKOCT1 MPOAYKILiT, [0 CHPHUSE IMiIBUIICHHIO BIAMOBIIAIb-
HOCTI 3a MPOLECH Ta MOTHBaIli. 3alpOBa/KEHHS CUCTEMH
MIPOTIO3ULIIH J03BOJIUTH 3aJIyYUTH CIiBPOOITHHUKIB /IO BHE-
CEHHs 3MiH Ta PO3pOOKH HOBHUX 1lIe# ISl BIOCKOHAIEHHS
SKOCTI Ha BCIX eTanax BUpOOHHLTBA. [HIIIOI HEOOXiJHOIO
YMOBOIO € BIPOBA/KEHHSI KYJIBTYPH ITOCTIHOTO BIOCKOHA-
JICHHSI, IO JIoTIoMarae 3MiHHTH ITAXiT 10 poOOTH: 3aMicTh
TOro, 00 3YNUHATHCS Ha AOCATHYTOMY, (hapMaleBTHYHI
KOMTIaHi{ MaIOTh OPi€HTYBAaTHCS HA TIOCTIHHI MOKPAICHHS.
Lle craHe Ba)KTMBUM YMHHUKOM ITiZIBUIICHHS KOHKYPEHTO-
CIIPOMOXKHOCTI YKpaiHCBKOi (papMarieBTHYHOI MPOXYKIIil
Ha MDKHAPOIHOMY PUHKY.

4. 3actocyBanass TQM i CUCTEMAaTHYHOTO YIIPaB-
JIHHS SIKICTIO Ha BCIX PIBHSAX Oprasizamii 4epe3 cucrema-
THYHUAN MOXIT 0 YIPABIIHHA SKICTIO, 3aJy4YCHHS CIIiB-
pPOOITHHKIB Ha BCIX eTamax BHpOOHHITBA, BHYTPIIIHI Ta
30BHIIIHI ayauTh sikocTi. TQM BuMarae iHTerpariii skocTi
Ha BCiX piBHAX opranizauii. Lle 3abe3neuye misicHICTh cuc-
TEMH SIKOCTi Ta mijBUINye i eheKTHBHICTE. BukopucTanusa
npuHuie TQM mormoMoxke yKpaiHCEKHM (hapMarieBTHY-
HUM MIIpHEMCTBAM 3a0e3MeUnTH CTaOUTBHY SKIiCTh IIPO-
IyKIii Ta MiHIMi3yBaTH TIOMHJIKH.

VYemimrae BpoBamkeHHs TQM 3a1eKUTh BiJl BUCOKOTO
PIBHS MIATOTOBKH NEPCOHAITY Ta PETYISPHOIO MPOBEICHHS
ayIHTIB, 1110 3a0€3MIEYUTh BiAIOBIAHICTh BUMOTaM SKOCTI.

VYKpaiHCbKUM (papMalieBTHYHUM ITiAPUEMCTBAM BapTO
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3alpOBaJAUTH NPAKTHKY PEryJsIpHUX BHYTPILIHIX ay/au-
TIB s TEPEBIPKU BIAMOBIIHOCTI CTaHIApTaM SKOCTI
1 30BHILIHIX ayJMTIB, SKi MPOBOASATH HE3AJISKHI OpraHiza-
uii. [le cpusTUMe MiABHUICHHIO PO30POCTi POOOTH Mij-
MIPUEMCTBA Ta 3MIIIHUTH JAOBIPY CIIOXKHBAUiB 10 MPOAYKIIII.

5. Exonoriuna BiAIOBINAJIBHICTG Ta CTIHMKICTH SIK 4ac-
THHA Cy4YaCHOT'O YITPABIIHHSI SIKICTIO MA€ CTaTH HE3MIHHOKO
YMOBOIO CHUCTEMH YIPaBIiHHS SKiCTIO (hapMaleBTUYHUX
MiAIpueEMCTB. JIoTpruMaHHS €KOJOTiYHMX CTaHIAapTIB HE
JUIIE TIOKpAIlye permyTamio (papMareBTHYHOI KOMIIAHiI,
ane ¥ 3abe3medye JAOTPUMAHHS BHMOT CBITOBHX PHHKIB
(dhapMarieBTHIHOI MPOAYKIll. YKpaiHCbKUM (hapMarieBTHY-
HUM KOMIIaHisSIM BapTO OPIEHTYBATHCS Ha Taki CTaHAAPTH,
sk ISO 14001, siki rapaHTYIOTh BiJIOBIIHICTH CKOJIOTIY-

SAPMAKOJIOI'IA I <$APMAIIIA

HUM HOpMaMm, Ta PO3BHBAaTH MPAKTHKU BiJIIOBIIAILHOTO
BHUPOOHUIITBA.

IHTerpamisi CBITOBHX IpaKkTHK YIPABIIHHS SKICTIO,
Takux sk crangaptu GMP, nacranoBu EMA, a Takox
simoHebKi npuHunu Kaizen i TQM, 31aTHa 3HAYHO ITiBU-
IIATH SKICTh MPOAYKLIT Ha YKPaTHCHKUX (hapMalieBTHYHUX
MIAPUEMCTBAX, 3MIITHUBIIH IXHIO MO3HIII0 Ha MIXKHAPOJI-
HOMY PHHKY. BIpoBa/pKeHHS TakuX IiJXOAiB MOTpedye
IHBECTHIIA y MOIEPHI3alil0 BUPOOHUYNX MOTYKHOCTEH,
MiATOTOBKY IIEPCOHAy Ta BIOCKOHAJICHHS BHYTPIIIHIX
MPOIIeyp, ajie B TOBTOCTPOKOBIH MEPCHEKTHBI Ii 3aX0oau
3a0e3meuarb yKpaiHCHKUM  (DapMameBTUYHUM  IiIIpHU-
€MCTBaM BUILMUI PiBEHb SKOCTI MPOMYKIii, eEeKTUBHOCTI
BUPOOHMIITBA Ta pernyTallii Ha Io0aIbHOMY PHHKY.
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JAJIsA ABTOPIB
«OJIECBKU MEIUYHHUH KYPHAD»

Binomocti npo Buganus

«Onecpkuii MEOUYHUI JKypHam» OylIo 3aCHOBaHO
B 1926 pormi. 3a kinbka pokiB BiH Ha0yB HEaOMIKOTO aBTO-
PHUTETY cepel HayKOBIIB. Y HbOMY JIpyKyBaJll CBOI Iparl
BYeHi, yni iMeHa OyJM BCECBITHBO BiJJOMI BXE TOTO 4acy
a0o sKi 3100ynu BU3HAHHs B MaiiOyTHROMY. Ta 3romom, Ha
nouatky 1930-x pokiB, BUAAHHS XXypHauly OyJ0 IpHIIHU-
HeHo. [Tonosienuii y 1997 poui, BiH 3a KOPOTKHH Yac BiJl-
HOBHB CBIil aBTOPUTET 1 MOCIB YUJIbHE MICIIE Cepell HayKo-
BHMX BHUJIaHb KpaiHU.

3aCHOBHHUKOM i1 BUaBLeM «OAeChbKOTO METUIHOTO KYP-
Hary» € OnecbKuil HalliOHATBHAN MEINYHUN YHIBEPCHUTET.

lonoBHIM pemakToOpoM i3 YaciB BiAHOBIICHHS BHIIYCKY
xKypHaiy € akagemik HAMH Vkpainu, naypear [lepxaBHoi
mpemii Ykpainu B. M. 3anopoxan. J{o cxiany pemakiiitHoi
KOJIETii Ta pelaKmiiHOl pagW BXOIATH BiIOMI BITYH3HSHI
i 3apyOiXHI BUCHI.

«Opecpkuil MeIUYHUN IKypHal» BKJIIOUEHHUH 110
[epenixy HaykoBuX (axoBHX BHIaHb YKpaiHM B Kare-
ropii «A» (ramy3b — MeAMYHI HayKH, CHEIiaJbHOCTI —
221 «Cromaroioristy, 222 «Menuiuaay, 226 «dapma-
uisi, npomucioBa ¢apmanis», 228 «Ileniarpis» (Hakaz
MinicTepctBa ocBiTm 1 Hayku Ykpaimm Ne 1721 Big
10.12.2024, pomatox 6; JAOCTYm 3a MOCHJIAHHSAM
https://mon.gov.ua/static-objects/mon/uploads/
public/675/c49/0fe/675¢490fea3a6035511617.pdf)

[Mopoky B XypHami IOpyKyeTbcs ONMU3BKO NEB’SHOCTA
cTarei 1 moBiOMIIEHD. BiH HAAXOAUTE 10 HAWBIIOMIIINX
0i0mioTek KpaiHW, BEIMKUX HAYKOBUX LEHTPIB, NECATKIB
HABYANIBHUX 3aK/1a/1iB. FIoro mosBYy riiHo OL[iHEHO 3a MeX-
amu Haioi Kpainu — BiH 3aHeceHuit 1o Index Copernicus,
Ulrich’s Periodicals Directory, BASE-Search, Google
Axanemii, «HaykxoBoi mnepionuku VYkpainum», Scopus
Content Selection and Advisory Board (CSAB) po3ris-
HyJa 3as1BKY )KypHany «O1ecbKOoro MEAMYHOTO Ky PHAITY»
Ta cxBaymia ii st pedepyBaHHS B HAyKOMETpUUHIN 6a3i
Scopus 25.10.2023 p.

VYV cepmHi 2022 poxy HaykoBe BHmaHHA «OmechKuit
MEIUIHAN KYPHAID) OTPUMAIIO TPUMICSIYHY CTUTICHIIIO BiJT
npoekty «Iligrpumka ykpaiacekuM penkonerisim» (SUES —
Support to Ukrainian Editorial Staff). SUES e ininiaruoto
€BPOIICHCHKNX YCTaHOB Ta OpraHizamiid, MeTa SIKUX I10JIs-
rae B MATPUMIII HAyKOBOI CIIJIBHOTH YKpaiHu.

PosmnoBcromkyeThest 3a mepearuiaroro. [lepearmarutu
JKYpHaJI MOXHa B OyAb-SIKOMY II€pPEAIUIATHOMY ITyHKTI.
[Mepennnaruuii ingexc — 48717.

XypHan BUXOAUTH LIiCTh pa3iB Ha PiK.

ISSN 2226-2008

DOI 10.54229/2226-2008, 10.32782/2226-2008 (ri0uu-
Hatoun 3 Ne 3 (181) 2022 p.)

MPABWJIA IIJITOTOBKU CTATEM 10 «OJIECBKOI'O MEJJUYHOTI' O KYPHAJIY»

1. B «OnecbkoMy MEIUYHOMY KypHaJI» ITyONIKyIOTHCS
TEOPETHYHI ¥ OIII/IOBI CTATTi, SIKi BiMOOpA’KarOTh BAXKITHBI
JOCSTHEHHSI HAayKH, IMICYMKH 3aBEpLICHHX OPUTiHAIBHHX
KINHIYHAX Ta EKCIePHUMEHTAIBGHUX JOCTIKEHb, OCHOBHI
Ppe3yibTaTy JUCEepTAiHIX POOIT i3 MEIUIIMHMN, CTOMATOJIOT1
Ta (hapMmarlii, a TaKOX MaTepiay MEMOPIAJILHOTO XapaKTepy.

2. Jlo po3misimy MpUAMArOThCs MPOOJICMHI Ta OpHTi-
HaJIbHI CTATTI 3araIbHUM 00CSIroM 7—15 CTOPIHOK, OTVISIIH —
10 12-20 cTopiHOK.

3. He npuiimMaroTbest cTarTi, ki BxKe OyJIM HaJpyKOBaHi
B IHIIUX BUJIAHHSIX 200 3apOIIOHOBAHI 10 MyOJiKallii Kijb-
KOM BHJAaHHSIM BOJHOYAC, a TAKOX POOOTH, SIKi 332 CBOEIO
CYTHICTIO € TIepepOoOKOr0 OIMyONIiKOBAaHMX paHIIIe CTarei
1 He MICTATH HOBOTO HAyKOBOTO MaTepiasry abo HOBOTO
HAayKOBOTO OCMHMCIICHHSI BXKE BiZIOMOT0 MaTepiay.

4.Y xypHali APYKYIOThCS:

a) pe3yJabTaTH OPUTIHANBHUX AOCITIKEHb Y IPiOPUTET-
HHX HalpsMax PO3BUTKY MEIMYHHX, CTOMATOJOTIYHHX Ta
(hapMaIieBTHYHNX HAYK;

0) pobotu 3 QyHIaMEHTaIbHUX Ta NPUKIAJHUX IPO-
OmeM i3 TakuX chemiaabHOCTeH: 221 — cToMAaTooris,
222 — meauuuHa, 226 — dapmariis, npomMucioBa dapmaris,
228 — nexiarpis:

— IreHEeTHKa Ta NPUKIJIAIHI aCIIEKTH MEMYHOT TeHETHKHY;

—Oio¢isnuni  Ta  MopdoyHKIIOHANBHI  Xapak-
TEPUCTHUKH KIITHH OpPraHi3My IPH Pi3HUX BHIAX MMATOJIOTi;

— po0oTH 3 HOBITHIX KIITHHHUX TEXHOJIOTIH;
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— HOBITHI pO3pOOKHM B Taiy3i 3arajJbHOI i KIHIYHOT
(hapmakosorii Ta apmarii;

— JOCSITHEHHS B raily3i BUBUCHHS €TIONIOTiT, TaTOreHe3y
Ta JIarHOCTHKU CY4aCHUX 3aXBOPIOBAHb;

— mpo(iTaKTHKa 3aXBOPIOBaHb, IICIUICHHS, 3armodi-
raHHs 0COONMBO HEOE3MEUHNM 3aXBOPIOBAHHSIM;

B) EKCIICPUMEHTAJIbHI JOCTIHKEHHS, OISO, KITiHIYHI
BUIAJIKH, HOBI METO/IY TA TEXHOJIOTI] 3 Cy4aCHUX aKTyaJbHHUX
npo0JIeM CTOMATOJIOT i, MEAMIIMHY, TieAiaTpii Ta Gpapmarii;

r) iHdopmaris, XpoHika, roBinei, marepiaau 3 icropii
HayKH Ta MeJULMHHM, apMalii, croMaToorii, pereHsii.

5. CrarTst HaJCUJIA€ThCS 10 pelakiii B €JIeKTPOHHOMY
BapiaHTi 31 CKaHOM IEpIIOi CTOPIHKM 3 MiANMCAaMH BCiX
aBropiB. CBOiIMHM IignucamMH aBTOPH TapaHTYIOTh, IO
CTATTIO HAIMCAHO 3 JOTPHUMAHHSIM MPaBWI IiATOTOBKH
crateil 10 «OmechbKOro MEAUYHOIO >KYpHAIy», eKCIepH-
MEHTabHI Ta KIiHIYHI TOCHiIKeHHS Oyl BUKOHAHI Bij-
MOBITHO A0 MI>KHAPOJHUX €THUYHUX HOPM HAyKOBHUX JOCIHi-
JDKEeHb, a TAKOK HAJAIOTh PEHAKIIil MpaBo Ha MyOIIiKaIliio
CTaTTi B JKypHAaJ, PO3MIIICHHS 11 Ta MarepiajiB m0a0 Hel
Ha CaifTi )KypHaJy 1 B IHIIKMX JpKepeax.

6. Crarta cynpoBomKyeTbesi ckaHoM (1) Hampas-
JIEHHS [0 penakuii, 3aBi30BaHUM IiINMCOM KepiBHHKA
Ta TICYATKOK YCTAHOBH, JI¢ BUKOHAHO po0oTy, (2) Bimomoc-
TSIMH TIPO aBTOPIB (3 JEKJIApYBaHHAM YJacTi KOXKHOTO aBTOpa
3 JeTaiialli€ro BKIamay y MiIroToBIi cTarTi), (3) mexmapa-
II€0 MO0 OPHUTIHANBHOCTI TEKCTY HAYKOBOI CTAaTTi, a Uit

ISSN 2226-2008 OAECHKUI MEJIMYHUIM JKYPHAJI Ne 5 (190) 2024



BITUM3HSHUX aBTOPIB TaKOX (4) EeKCHIEPTHUM BHCHOBKOM, 1110
JIO3BOJISIE BIIKPUTY TyOITIKAIiFO.

7. SIKmo y cTarTi BUKOPHUCTaHO Marepiaiy, sKi € IHTeIeK-
TYaJILHOIO BIIACHICTIO KIJIKOX OpraHi3alliii i paHiiie He myooi-
KyBaJIHICsI, aBTOP MAa€ OIEpKaTH JO3BUT Ha X MyONiKariro Bif
KOXKHOI 13 IMX OpraHizaiiiii i Hajiicnary Horo pa3oM 3i CTarTero.

8. Tekct npyKyeThcs dYepe3 IMIBTOpa iHTEpBAIy Ha
CTaHAapPTHOMY MAIIMHOIMCHOMY apKylli (IIMpHHA MOJiB:
JBOTO, BEPXHBHOIO Ta HIKHBOIO — IO 2 CM, IIPAaBOTO —
1 cm) mpudrom Arial (Arial Cyr) abo Times (Times Cyr)
po3mipoM 14 myskTiB. CTOpiHKa TEKCTY TIOBUHHA MiCTHUTH
He Oinbire 30 psaKiB.

9. MoBa crareif — aHIIilichbKa Ta yKpaiHChKa (IlepeBara
BiJIIA€THCSI aHINIOMOBHHM POOOTaM).

10. Marepian crarti Mae OyTH BUKIAJCHUN 33 TAaKOIO
CXEMOIO:

a) inmekc YJIK — 371iBa, BiAMMOBITHO O KITFOYOBHX CIIIB;

0) iHimiamm Ta Tpi3BUIIe aBropa  (aBTOpIB),
ORCID ID xoxHoOTO aBTOpa;

B) Ha3Ba CTarTi;

T) TIOBHA Ha3Ba YCTAHOBH (YCTaHOB), JIc BUKOHAHO POOOTY,
MicTo, KpaiHa. SIKIIO aBTOpPIB KiJibKa i BOHU NPALIOIOTh
Y pi3HHX YCTaHOBAX, ToZi He0OXiqHO apabCchKUMU udpaMu
MO3HAYUTH LU(PPOBUI HAIPAIKOBHI 3HAK, IO BiJIOBIIAE
YCTaHOBI, [Ie TIPAIIO€ KOKHUH 3 aBTOPiB; a Ha3Ba yCTaHOBH
Mae OyTH BKa3aHa 3 BIIMOBITHHUM HU(POBUM IO3HAYCH-
HSM, €JIEKTPOHHa anpeca (aapecu), HOMep TenedoHy;

J) JBa pe3loMe: YKpPAlHCHKOI0 MOBOIO 00CSATOM JI0
800 mpyxoBanmx mitep (0,45 CTOpiHKH) Ta aHIIIHCHKOIO
o6csrom 1o 1800 npyxoBanux Jitep (1 cropinka). Pesrome
YKpalHCHKOI0 MOBOIO Ma€ CKJIAJIATHCS 32 TAKOK CXEMOIO:
ingexc YJIK, iHimianu Ta npi3Buiie aBTopa (aBTOpiB), Ha3Ba
CTAaTTi, TEKCT pe3ioMe, KITF0UOBi CII0Ba (He OLIbIe I’ sITh);

¢) MOCTaHOBKa MPOOJIEMH B 3arajbHOMY BUIIAII Ta ii
3B’SI30K i3 BaXJIMBUMU HAyKOBHMH Ta MPAKTUYHHMH 3aB-
JIAHHSIMU;

) GOPMYITIOBaHHS METH CTaTTi (IIOCTAaHOBKA 3aB/IAHHSA);

3) Marepiajii i METOJM JTOCIIJHKEHHS 3 ONHCaMH METO-
IiB DOCIIKEHHS, KUTBKOCTI Ta PO3IOALTY 00’ €KTIB AOCIHi-
JoKeHHs1. Mae OyTH 3a3Ha4eHO JOTPUMaHHS HPUHIUIIIB
ETmunoro kogexcy BeecBiTHROT MeanuHOi1 acomiartii (I'exs-
CIHCBKa JIeKJIapallisi) o0 JAOCHTIHKEHb, 0 SKHX JOTy4a-
10Tk Tonelt, abo mpuHIUIiB JupexTrBu €BpONeHchKOTO
Coro3y 2010/10/63 EU miono ekcriepiMEHTIB Ha TBapUHAX;

1) BHUKJIAZ OCHOBHOTO Marepiaiy JOCHiKEHHS 3 TOB-
HUM OOTPYHTYBaHHSM OTPUMaHUX HAyKOBHX Pe3YJIbTaTiB;

K) BUCHOBKH 3 JOCIIKCHHS 1 MEPCHEKTHBH MOHAIb-
LIMX PO3POOOK Y IIbOMY HAIPsIMi;

J) JiTepaTypHi MOCWIAHHS B MOPSAKY iX HHATYBaHHSI
a0o 3a andasitom.

11. Pe3toMe aHIIICHKOI0O MOBOIO Ma€ KOPOTKO MOBTO-
PIOBATH CTPYKTYPY CTaTTi, BKIIFOYHO 31 BCTYIIOM, METOIO Ta
3aBIAHHAMH, METOIAMH, PE3yJIbTaTaMH, BUCHOBKAaMH, i Mic-
TUTH KJTFOYOBI CJIOBa. [HIIiain Ta Mpi3BuIle aBTopa (aBTO-
piB) TIOMAIOTHCS Y TpaHCIiTepalii, Ha3Ba CTAaTTi — y mepe-
KJIa]1i aHIMIHCHKOI0 MOBOO. KITi04OBi ci10Ba # iHIII TEpMiHU
CTaTTi MArOTh BiAMIOBIATH 3araIbHONIPUHHITAM MEANIHUM
TepMiHaM, HaBeJIEHWM Y CIIOBHMKax. He ciix Bukopucro-
BYBATH CJICHT 1 CKOPOYCHHS, SKi HE € 3aTaJIbHOB)KUBAaHUMH.

12. Ximiuni Ta MaTeMaTW4Hi (OPMYJIH BIPYKOBYIOThH
a6o BmuCyioTh. CTpyKTypHI (hOopMyIH OQOPMIISIOTH SIK
pUcyHKH. Y hopMyliax po3MidarOTh: Mai Ta BEJIHKI JTITEPH
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(BeNMKi MO3HAYAIOTh JIBOMA PHCKaMHU 3HU3Y, Majl — JBOMa
pUCKaMU 3BepXy MPOCTUM OJIBIIEM); JATHHCHKI JIiTEpU
MiAKPECTIOI0Th CHHIM OJIiBIIEM; TPEIbKi — 0OBOAATE YEPBO-
HUM OJIiBIIEM; TiAPSANKOBI Ta HAAPSIAKOBI HU(PH Ta JIiTSpU
MIO3HAYAIOTh JIYTOI0 IPOCTUM OJIiBIIEM.

13. ¥V crartsax ciij BUKOPHCTOBYBaTH MiKHapOaHY
cuctemy onuHuis CI.

14. PuCyHKH 1 MIANHCH 0 HUX BHKOHYIOTH OKPEMO.
Ha 3BopoTHOMY 0011i KO)KHOTO PHCYHKA ITPOCTHM OJiBIIEM
CIIiJT yKa3aTH HOTO0 HOMEp 1 Ha3By CTaTTi, a B pa3i HEOoOXi-
HOCTI ITO3HAYUTH BEPX 1 HU3.

15. Tabmuui cnig AOpyKyBaTH Ha OKPEMHX CTOPiH-
KaxX, BOHM NOBHMHHI MaTH HyMepalilo Ta Ha3By. Ha nomsix
PYKOIIHCY HEOOXiJHO BKa3aTH MiCIle PO3MIIIEHHS PUCYH-
KiB 1 Tabmuie. [HopMaris, HaBeneHa B TaOMHIAX i Ha
pHCYHKaX, HE IOBHHHA JTyOIIIOBaTHUCH.

16. Crnmcox JiTepaTypHUX JDKEpel IOBHHEH MICTHTH
HepetiK mpatp 3a ocTaHHi 10 poKiB i JIMIe B OKPEMHX BUIIA/I-
Kax — Oumpll panHi myOmikanii. B opuriHambHUX poboTax
IUTYIOTH He Oibie 20 mxeped, B orsiaax — 10 60. Ha koxHy
poboTy y COHCKY JiTepaTrypd Mae OyTH MOCHIAHHA B TEK-
cTi pyxommcy. Jliteparypa y CIMCKY PO3MIIIYy€EThCS 3TiITHO
3 TIOPSIIKOM TIOCHJIaHb Ha Hel B TEKCTi CTarTi, SKi ITOIAI0Th
Y KBaJIpaTHUX JyXKaX, a00 3a andasiToM. SIKII0 HABOAATHCSA
POOOTH JIMIIIE OIHOTO aBTOpA, BOHHU PO3MIIIYIOTHCS 33 XPO-
HOJIOTTYHHUM TIOPAAKOM. Jl0 CIIHCKY JIITepaTypHUX JKepell He
CITi/T BKITFOYATH pOOOTH, SIKi IIIe He HAIPyKOBaHi.

17. Crmcok miteparypd O(QOPMITIOETHCS JIATHHUIICIO 32
HIDKYCHABEJICHNMHU CXeMaMH aHIIIIMCHKOI0 MOBOIO 200 TpaH-
ciitepoBani. OopmittoBary ix He0OXiHO 3riHO 31 cTaHap-
ToM National Library of Medicine (NLM) a6o Vancouver style.

Hna cmameii:

Povorozniuk VYV, Balatska NI, Klymovytskiy FV,
Synenkiy OV. Actual nutririon, vitamin D deficiency and
bone mineral density in the adult population of different
regions of Ukraine. Trauma. 2012;13(4):12-16. (In
Ukrainian). Available from: http://www.mif-ua.com/
archive/article/34633

Scott F, Mamtani R, Brensinger C, et al. The risk of a
second non-melanoma skin cancer with thiopurine and anti-
TNF use ininflammatory bowel disease. AmJ Gastroenterol.
2014;109:S473. doi: 10.1016/S0016-5085(14)60282-1.

[Tpi3BuIa aBTOpiB Ta Ha3Ba XYypHAILY IONAIOTHCS
JIATHHHUILICIO Y TPAHCIITEpallii, Ha3Ba CTaTTi — y MEePEeKIai
aHMIIHChKOI0 MOBOIO. TpaHcnmiTepalito MOXHa 3pOOUTH
aBToMaTHyHO Ha caiti http://ukrlit.org/transliteratsiia.
VY 6i6miorpadidHOMY MOCHIIaHHI KOXHOTO DKEpelia CIij
BKa3aTH BCiX aBTOPIB, BiJOKPEMIIIOIOUN OJIMH BiJl OHOTO
KOMOIO 1 poOinom. IHimiamy BKa3yloTh Micis Mpi3BHIIA,
3HAKaMHM MyHKTyallii He BiJOKpeMItolThCs. [ToBHI iMeHa
aBTOpIB HE HABOASATHCS. Y BUMAAKy 7 i Oiablae aBTO-
piB CTaBUTHCS MOCHIAHHS “et al.” micis mepmux TPbHOX
npizBum. fAkmo aBropiB 6 i menmie, “et al.” He BUKO-
pucroByeThes. Ilicns meperiky aBTOpiB CTaBIISATh Kparky
i mpo6in. Ha3ea myOmikamii HaBOOUTHCS aHIIIUMICHKOIO
MOBOIO TOBHICTIO, 0e3 ckopoueHb. Ilicist Ha3BH CTaTTi
CTaBJISATh Kparky i mpo0Oin. Ha3a nmepiogu4HOTrO BHAAHHS
HABOJIUTHCS aHIIIIICHKOI0O MOBOIO 200 TPaHCIITEPY€ETHCS
CHMBOJIAMH JIATHHCBKOTO ai(aity. J[03BONSETHCS HaBO-
JIUTH 3apeeCTPOBaHI CKOPOUEHHS Ha3BH NEPiOJUIHOTO
BUJAHHA. 3a3BUYail 1 (opMa HaMMCAaHHS CaMOCTIHHO
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NPUHMAETHCA BUIAHHSIM, 1i MOXKHA JI3HATHCS Ha CaWTi
KypHaiy, BunaBHALTBA, Ha caiiti ISSN abo HeoOximHO
HaBOIWUTH HOTO TOBHY Ha3By 0e3 ckopoueHHs. Has3su
BITYM3HAHMX XYPHANIIB CKOpPOYyBaTH He MokHA. [licis
Ha3BH BHUIAHHS CTaBIATH Kpamky i mpoOin. [Hdopma-
Lis [ION0 BHJIAHHI: PIK BHUJIAHHA BiJOKPEMIIIOETHCS
Kpalkor 3 KOMOIO, IOTIM HAaBOAMTHCS HOMEP TOMY,
SKIO HEOOXIZHO, Y KPYIVIMX JYKKaxX BKa3yeTbcs HOMEp
JKYpHaJy, IMICNs JBOKPANKW HABOIMTHCS [iara3oH CTO-
piHok. Jlms craTTi, IO HAApyKOBaHA HE AHDIIHCHKOIO
MOBOIO, HATIPHUKIHIII C(HOPMOBAHOTO MOCHIIAHHS y KPYTIIHX
Iy’)KKax BKa3yeThCs MOBa opuTiHamy. JlomarkoBa iHpop-
Mariist crocoBHo ctarti — Homepa DOI («DOI: https://doi.
org/...»), PubMed ID, pexxum noctymy 10 nepuiomxepena
TOLIO — HABOIUTHCS HANPHKIHII MOCHIaHHA Yy (opmari
aKTUBHOTO rinepnocuianns. Popma mius nomyky DOI:
Crossref system.

Jlna mamepianie kongepenuiii:

Sulkowski M, Krishnan P, Tripathi R. Effect of baseline
resistance-associated variants on SVR with the 3D regimen
plus RBV. In: Conference on Retroviruses and Opportunistic
Infections (CROI). 2016 Feb 22-25; Boston, MA.

Bakeyeva LY, Saprunova VB, Pilipenko DI. Ultrastruc-
ture of mitochondria in endogenous oxidative stress, mito-
chondrial antioxidant protective effect SkQ1. In: Procee-
ding of the IV congress of the Russian Society of Biochem-
istry and Molecular Biology. 2008 May 11-15; Novosi-
birsk, Russian Federation. Novosibirsk; 2008. (in Russian).

[Ipi3BuIna aBTOPIB MOJAIOTECS Y TPAHCTITEpaLii, Ha3Ba
Tpalli — y mepekyai aHrIiiicbkor0. [0ToBHE B OMIcax KOH-
(epeHwiii — Ha3Ba KoH]epeHIil MOBOIO opHTiHaTy (Tona-
€THCS y TPaHCIiTepalii, Ko HeMae 11 aHTIHChKOT Ha3BH),
BUAIUSIETBCS KypCHBOM. Y JY)KKaX HaBOTUTHCS TEpeKial
Ha3BH aHTIiHcbKOI0. BuXiaHi qaHi (Micie MpoBeIeHHs KOH-
(epeH1ii, Miclie BUJAHHS, PiK, CTOPIHKN) — aHIIIHCHKOIO.

Jlna monozpaghiti ma inumux KHUMCOK:

Mann DL, Zipes DP, Libby P, Bonow RO. Braunwald’s
heart disease: a textbook of cardiovascular medicine. Phil-
adelphia: Saunders; 2014. 2040 p.

Lutsik AD, Detyuk YS, Lutsik MD, autors; Panasyuk
YN, editor. Lektiny v gistokhimii [Lektins in histochemis-
try]. Lviv: Vyscha shkola; 1989. 144 p. (in Russian).

[Ipi3Buma aBTOpPiB MOZAIOTBCS Yy TpaHCHiTepallii,
Ha3Ba KHIKKH — y TpaHCIITepamii 3 mepexiagoM aHrIii-
CBKOIO MOBOIO Y KBaJ[paTHUX IyXKax. Miciie BUIAaHHS, PiK
BHUJAHHA, 3arajibHa KUTBKICTh CTOPIHOK — aHTITIHCHKOIO,
Ha3Ba BU/IaBHULITBA — y TPaHCIiTEpalii.

3ayearcyemo: y CIUCKYy JIATHHUICIO TOTPiOHO 3a3Ha-
YaTH BCIX aBTOPIB JIITEPAaTypHOTo JKepena, Ha sike Bu
nocuiiaetecb. TakoX He CIiJ Y HbOMY 3aCTOCOBYBaTH
3HaKW po3nineHHs: // Ta — HasBy Jokepena (>kypHai, KOH-
(epeHIis, KHATA) 3aBKIN BUIUIAIOTH KyPCHBOM.

Hanpukiami siTepaTypHOTO IKeperna moTpiOHO BKazy-
Batu nupoBuil imeHTUdikarop crarti DOI, skmo Takuit
€. JlorpuMaHHS IMX TpaBHII 3a0e3ME€UNTh KOPEKTHE BiO-
OpaKeHHS IUTOBAaHUX JPKEPeENl y OUIBIIOCTI pedepaTHBHAX
HayKOMETPHYHHX 0a3 JaHuX.

18. CkOpOYeHHS CIIiB 1 CJIOBOCIONYYEHb ITOJAOTHCS
BiamosigHo g0 ACTY 3582-97 i I'OCT 7.12-93.

st THX, XTO HEe Mae JocTyiy Ao moBHoro Tekety ACTY,
Ha caiiti OechbKoro MeIyHIBEpCUTETY HABEICHO IPHUKIIAIN
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odopmiteHHst 0i0miorpadiyanx 3amuciB. JIoCTynm 3a MOCH-
nanusaM http://libblog.odmu.edu.ua/p/blog-page 8912.html.

19. Jlo npykoBaHHMX MaTepiaiB, BUKOHAHHUX 13 BHKO-
PHCTaHHSIM KOMIT'IOTEPHUX TEXHOJIOTiH, O0O0OB’SI3KOBO
JIONAI0THCSl MaTepiai KOMIT FOTepHOTro Habopy Ta rpadiku
B CJICKTPOHHOMY BUIJISII.

Tekct moxe OyTH Takux ¢opmaris: Word for Windows,
RTF (Reach Text Format).

I'padiunmii Marepian ciij noxaBaTH B OKpemux (aii-
nax ¢opmarie XLS, TIFF, WMF at6o CDR. PosninbHa
37IaTHICTh IITPUXOBHUX OpHriHaiiB (rpadiku, cxemn) dop-
mariB TIFF nosunna 6yt 300-600 dpi B&W, Hamis-
ToHOBUX ((ororpadii Ta iH.) — 200-300 dpi Gray Scale
(256 rpapaniit ciporo). Illupuna rpadivyanx opurinamis —
5,5,11,51 17,5 cm.

20. CrarTi mIgaroThCs HAYKOBOMY pElleH3yBaHHIO, 3a
pe3ylbraTaMy SKOTO YXBAJIOETHCS PIIICHHS NPO JOLLIb-
HiCTh myOmikamii podotu. BigxmieHi crarti He moBepTa-
IOTECS 1 IIOBTOPHO HE PO3IIISIAIOTHCSL.

21. Pemakmis 3amumae 3a cO0OI0 MPaBO pPEAAKIITHOL
MIPaBKH CTAaTeH, sIKa HE CIIOTBOPIOE iX 3MICT, 200 TOBEPHEHHS
CTaTTi aBTOPY JUTS BUITPABICHHS BUABICHNX TE(EKTiB.

22. Jlatoro HaIXOMKEHHS CTAaTTi NI0 KypHAIy BBaXKa-
€ThCS JICHb OTPUMAaHHS PEIaKIli€l0 OCTATOYHOTO BapiaHTa
TEKCTY.

23. Tlicns oTpUMaHHS MIiATBEPPKECHHS BiJ PEIKOJIETil
PO MPUHHATTS cTarTi J0 myOuikamii HalaloThCS PEKBi-
3WUTH JJIs1 CIUIATH ImyOitikamiiHoro BHeCKy. Bapricts my0ui-
Kauii cranoBuTh 2000 rprBeHb (3a 12 CTOpiHOK). 32 KOXKHY
JTOJIATKOBY CTOPIHKY HEOOXIHO J0AaTH 10 IMyOIiKaIiHHOTO
BHecky 40 rpuBeHb. [lyOmikamiiiHMii BHECOK HOKPHBAE
BUTpATH, OB’ sI3aHi 3 KOPEKTYPOIO 1 pelaryBaHHsIM cTarei,
MaKeTyBaHHSM XXypHaJly Ta PO3MIILEHHSM HOTO eJIeKTpo-
HHOI Bepcii. 3a Oa)kaHHSIM aBTOP CTATTi MOXE 3aMOBUTH
co0i ApyKoBaHUI MPUMIPHUK XypHaiTy. BapricTs npykoBa-
Horo npumipHuKa — 800 rprBeHb, SIKi HEOOX1THO CIUTATUTH
JIONaTKOBO 10 ITyOrikamiiiHoro BHecKy. I[linTBepmkeHHS
MPOBENEHOI OIUTaTH (BiACKAHOBAaHY KBHTaHIIIO abo Il
¢ororpadito) aBTOp HAJICKIIAE B €ICKTPOHHOMY BUIIIAI Ha
e-mail omj@onmedu.od.ua.

24. Penaxiist «O1eChKOT0 MEIUIHOTO KYpHAIY»: Baii-
XOBCBKHH MPOB., 2, pexTopar ONechKoro HauioHaJbHOTO
MeINYHOTO yHiBepcuteTy, M. Oneca, 65082, Ykpaina;

e-mail: redkolehiaOMJ@onmedu.edu.ua

BinnosimaneHuii cexperap xypHaiy — FOpuenko Ipuna,
ten.: +380 (50) 8155305

KonraktHa ocoba (BumaBamumii gim  «lenbBe-
THKa») — Jlemuenko Xpuctuna, Ten.: +380 (93) 035 42 60;
e-mail: omj@onmedu.od.ua

HayxoBuit pexakrop — Antonenxko Ilerpo, Ten.: +380
(97) 587 56 36

Cropinku xkypHaiy: journal.odmu.edu.ua, journals.
onmedu.od.ua/index.php/med/home

25. Crarrti, 10 HE BIJNOBINAIOTH LUM IPaBUIIAM,
He posmiafarotbes. Ilepenpyk crareld MOXIMBUN JUIIE
3 MMCHMOBOT 3rOJIM PEAAKLIT Ta 3 MOCUIAHHIM Ha KypHaJl.

Cepeoniti uac ouikyeanus nybnixayii (Bin aHA Togadi
IO ITHS IyOriKarii) — 2—8 MicsmiB (3aIeKHO Bi (PaKTUIHOT
KUTBKOCTI TIOMAHWX aBTOpaMH MYONiKaIliif y KOHKpEeTHHH
BUITYCK).
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Honatox no [IpaBui miAroTOBKU CTaTei
10 «OnechbKOro MEANYHOTO JKYPHAITY»

JEKJIAPALIA
II0J0 OPUTiHATBHOCTI TEKCTY HAYKOBOI CTATTI

S(vm), (IL.LB. agmopa a6o agmopie — 3a3Hauaromsca
6ci aemopu Haykoeoi cmammi), JIEKIapyro(€MO), IO
y CTarTi (Ha36a HAYK06oi cmammi) HASIBHUIA OPUTIHAIb-
HUH TEKCT, OTPUMAHUH y pe3yNbTari BIACHUX JOCIIIKCHb
(KJIIHIYHUX CIIOCTEPEXEHb), Gi0cymHi HEKOPEKTHI LIUTY-
BaHHS, 3alIO3MYCHHS 1HIIIOTO TEKCTY, BiIOMOCTI, ependa-
yedi cT. 32 Ta 69 3akony Ykpaiau «IIpo BHIILy OCBITY».

3asBisro(eMo), 0 Mos(Hala) HaykoBa po0OOTa BHKO-
HaHa CAMOCTIHWHO i B Hill HE MICTATHCS €TIEMEHTH ITariary.

Yci 3ano3uyeHHs 3 IPYKOBAaHHUX Ta €NEKTPOHHUX JDKe-
pell, a TaKoX 13 3aXUIIEHUX paHillle HayKOBUX POOIT, KaH-
JMUIATCHKUX 1 JOKTOPCHKHUX JUCEPTAIliif MAIOTh BiAMOBIIHI
HOCHJIAHHSI.

S(mu) o3naiiomienuii(i) 3 ynHHUM [lonoXKeHHSM PO
BUSIBJICHHSI aKaJIeMIYHOTO IIIariary, 3riJHO 3 SIKUM HasB-
HICTh IUIariaTy € MiJICTABOX0 JUIS BiIMOBU NPUHHITTS
HayKOBOI CTaTTi /10 ONMyOJIIKyBaHHS B HayKOBOMY XypHAJi
OnechbKOro HaliOHAIBHOTO MEMYHOTO YHIBEPCHTETY.

Jara HMignuc(u)

Hpumitku: 1. YV [dexnapanii moBuHHI OyTH migmucu
BCIX aBTOpIB HAyKOBOi CTAaTTi, sIKi MalOTh OyTH 3acBig4eHi
YCTaHOBOIO, JI€ BOHU NPALIOIOTb.

2. SIKIo aBTOpM CTATTi € CHIBIPAl[iBHUKAMH Pi3HUX
yCTaHOB, TO Jlexiapaliis moOBUHHA OyTH 3 KOKHOI yCTaHOBH.

MHOPAJOK PELHIEH3YBAHHS
PYKONHUCIB HAYKOBUX CTaTei, AKi HAAXOAATH MJIs1 MyOmikanii
a0 penakuii «OnecbKoro MeAN4YHOro ;KypHaIy»

HayxkoBi crarTi, siki HagxomsaTh s myOmikamii 0
penakiii «Omechbkoro MeIMYHOTO JKYpHAy», MiJUITaloTh
PEICH3YBaHHIO. 3aBIaHHIM PELCH3YBaHHS € MAKCUMAIILHO
00’€KTHBHA OI[iHKA 3MICTy HAyKOBOi CTarTi, 1I BiAIOBiM-
HOCTI BUMOTaM >KypHaiy, aHaji3 ii mepeBar Ta HEJOJNIKIB,
BUHECECHHS KOHKPETHHX PEKOMEHIAIH momo i BIOCKOHA-
neHHs. BimnoBimanbHUil cexperap JKypHany HpPOBOJHUTH
TIOTIepEeIHIN aHami3 cTarei, IO HAMINILIM 0 pemaKIii,
iXHIO BiOBITHICTD TEMATHUIll Ta CIeEIiali3amii )KypHay.
Peren3enTiB mpuU3HAYa€e TOJOBHUI pemakTop >KypHAIy.
B okpemux BHMaAKax 3a pIllICHHSM TOJIOBHOTO pelakTopa
MpU3HAUCHHs perieH3eHTa(iB) Moxe OyTH TOpydeHe WICHY
penakiiiiHoi Koserii abo BUpIlICHE HA 3acCiTaHH] peaaKiii-
HOI KoJjierii.

Penien3eHTaMu KypHaIy € DOCBiaueHi (axiBIi — JOK-
TOPH HAYK, WICHH PEIKOJICTI1 )KypHAITY Ta Oro peaKIiiitHo1
paau. Y pasi HoTpedu peakilis 3aydae 10 pelicH3yBaHHS
CTOPOHHIX (axiBIliB. PerieH3eHTH MarOTh BiAMIOBIIaTH KBa-
ni¢ikaniitanM BuMoram 3rigHo 3 Hakazom MOH VYkpaian
Bim 15.01.2018 Ne 32. HaykoBi cTarTi, 110 HATIWIUTKA 1O
JKYpHaITy, CIPSIMOBYIOTHCSI Ha PELCH31I0 OTHOMY peliCH-
3€HTY, 32 HEOOXIIHOCTI — ABOM pereH3eHTam. s Bcix
CTaTel, 10 HAXOAATH 10 JKYPHAIy, BU3HAYA€ThCS PIBEHb
1XHBO1 YHIKQJIBHOCTI 32 IoTIoMOror0 CHCTEMH TPOTpaMHO-
obumcoBanbHOro Komiuiekey Strikeplagiarism.com.

Ilig dvac pereH3yBaHHS OI[IHIOIOTHCS BiAMOBIIHICT
CTaTTi TEMaTHUL )KypHay Ta ii Ha3Bi, aKTyaJIbHICTh 1 HAYKO-
BUI piBEHb, II€peBaru i HEOMIKH, BiJIIOBIIHICTE 0pOpM-
JICHHS CTaTTi BEMOraM penakiiii. HampukiHii poOUThCs
BHCHOBOK TIPO JIOULIBHICTD ITyOmiKaii.

Penien3yBaHHs MPOBOAUTHCSA KOH(IACHIIIHO 3a PUH-
[UTIOM TIOJBIITHOTO «CIIMOT0Y» pereH3yBaHHS (aHiI aBTOp,
aHi perersedT He 3Ha1oTh [1.I.B. omHe omHOrO). Pernensis
HAJA€THCS aBTOPY CTATTi Ha HOTO 3amuT Oe3 MiANCY, BKa-
3IBKM Tpi3BHINA, IMOCAmM 1 Micusg poOOTH pereH3eHTa.
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B okpemux Bumnagkax Ha MpOXaHHsI PEliCH3eHTa Ta 3a Y3ro-
JUKEHHSIM 13 PEeaKI[iifHOI0 KOJIETIEI0 JXypHATy B3a€MOIIs
pelieH3eHTa Ta aBTOpa MOXE BiOyBaTHCh Y BIIKPUTOMY
pexxumi. Taka NMpakTHKa 3aCTOCOBYETBHCS JIMIIE B TOMY
BUIIQJIKY, SKIIO BiIKPUTA B3a€MOJis 3a0¢3MEYUTH MOJII-
IIEHHS BHKJIQIy Marepially poOOTH, IO PpEIeH3YETHCS.
3a3BHU4ail perieH3eHT POOUTH BUCHOBOK IIO/I0 MOXIIBOCTI
myOmikarii crarti npotsrom 14 mi6.

SIKIIo pereH3eHT peKOMEH Y€ BUIIPaBUTH ab0 J00Tpa-
IIIOBATH CTATTIO, PEAKIIis BIATIPABIISE ABTOPY TEKCT PEICH-
311 11 BHeceHHS B poOoTy BigmoBigHmx 3miH. CrarTi,
BiJicTaHi aBTOpaM Ha BHUIIPABJICHHS, CIIiJ] TTOBEPHYTH 10
penakuii He Mi3Hille HiX Yepe3 CiM JHIB Micis OJep>KaHHS.
KopekTtypu aBropaMm He BHUCHJIAIOTBCS, MPOTE SIKIIO Ie HE
nopy1uye rpadik BUXOLy *KypHally, MOXJIUBE HaJlaHHS Ipe-
MIPUHTY, y SIKOMY AOITyCTUME BUITPABJICHHS JIMIIE TOMUIIOK
Habopy 1 dakTaxy.

ABTOpY, CTaTT SIKOTO He OyIna MpuiHATa 10 ImyOiKarii,
Ha HOT0 3aIuT BiANIPABIIETHCS. MOTHBOBaHA BiiMOBa. Pyko-
TIAC CTATTi HE MOBEPTAETHCAL.

SIkmo aBTOp HE 3TOACH i3 AYMKOIO pEIeH3eHTa, BiH
MOXE JaTH MOTHBOBAHY BiIIOBI/Ib.

V pa3i motpebu 3a MOTOMKESHHSAM 3 aBTOPOM MOKe OyTH
IPOBEJICHO JIOATKOBE PELEH3yBaHHSA PYKOIUCY IHIINM
(haxiBiem.

Ocrato4He pillleHHs PO MyOiKalito cTarTi Ta i Tep-
MIHM TIpUMa€e peakiliiiHa KoJeris.

B okpeMux BHIa/ikax 3a HasBHOCTI TIO3UTHUBHOI pelieH-
3ii MO)KiIMBa IyOJiKamisi cTarTi 3a pilICHHSIM TOJOBHOTO
penaxropa abo HOro 3aCTyIHHUKA.

[Micns yxBameHHsI pimieHHS TPO ITyOINKaIio CTaTTi
penaxiis iHpopMye Ipo Iie aBTOpa 3 YKa3aHHIM TEPMiHY
myOITiKarii.

Opurinany perensiit 30epiratoTbcs B pemakiiii mpots-
roM | poky.
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THE MANUAL OF ARTICLE STYLE FOR “ODES’KIJ MEDICNIJ ZURNAL”
(“ODESA MEDICAL JOURNAL”)

1. “Odes’kij medi¢nij zurnal” (“Odesa Medical Jour-
nal”) publishes theoretical and review articles, which cover
important achievements of science, results of completed
original clinical and experimental researches, basic results
of dissertations on medicine, dentistry and pharmacy, and
also memorial materials.

2. Problem and original articles with total volume of
7—-15 pages, reviews — up to 12-20 pages.

3. Articles, which have been already published in other
editions or were submitted for publication to some editions
at the same time, as well as the works which are a remake
of the articles published before and do not contain new sci-
entific material or new scientific comprehension of already
known material are not submitted.

4. The following materials are published in the Journal:

a) results of original researches concerning main direc-
tions of development of medical, dental and pharmaceuti-
cal sciences;

b) works on fundamental and applied problems in 221 —
dentistry, 222 — medicine, 226 — pharmacy, industrial phar-
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— genetics and applied aspects of medical genetics;

106

— biophysical and morphofunctional analysis of cells
of an organism at different types of pathology;

— works on modern cellular technologies;

— modern elaborations in the field of general and clini-
cal pharmacology and pharmacy;

— achievements in the field of study of etiology, patho-
genesis and diagnostics of modern diseases;

— prophylaxis of diseases, inoculation, prevention of
especially dangerous diseases;

¢) ¢) experimental manuscripts, reviews, clinical cases,
novel methods and technologies on current issues of den-
tistry, medicine, pediatrics, and pharmacy;

d) information, chronicle, anniversaries, materials
on history of science and medicine, farmacy, dentistry,
reviews.

5. The author sends to the editorial office an on-line ver-
sion of the article with a scan of the first page and signatures
of all authors. By their signatures the authors guarantee
that the article meets all the requirements of the manual of
the article style for “Odesa Medical Journal”, experimen-
tal and clinical researches have been executed according
to the international ethical norms of scientific researches,
and also they give the publisher a right for publication of
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the article in the Journal, placing it and its materials on the
Journal’s site and in other sources.

6. An article is accompanied with a scan of (1) letter
to the editorial staff, a vised signature of the chief and
the seal of the establishment where the work was done,
(2) information about the authors (with each author’s
contribution statement detailing his/her participation in
the work), (3) the declaration of originality of the text
of the scientific article and for the home authors also
(4) by the expert inference, that authorizes the open publication.

7. If used in the article materials are intellectual prop-
erty of some organizations and have not been published
before, an author should get permission for their publica-
tion from each of these organizations and send it together
with the article.

8. The text is printed with 1.5-spacing throughout the
text on a standard paper (width of fields: on the left, above
and below by 2 cm, on the right — 1 cm) in Arial (Arial Cyr)
or Times (Times Cyr) 14 points. The page of the text should
contain no more than 30 lines.

9. The language of the articles is Ukrainian and English.

10. The material of the article should be placed in the
following order:

a) UDC index — on the left correspondingly to key
words;

b) initials and the last name of the author (authors),
authors’ ORCID ID;

c) the title of the article;

d) a complete name of the establishment (establish-
ments) where the work was done, city, country. If there are
several authors and they work in different institutions, it is
necessary to indicate in Arabic numerals a digital super-
script corresponding to the institution where each of the
authors works; and the name of the institution must be indi-
cated with the appropriate numerical designation, e-mail,
phone number;

e) two abstracts — in Ukrainian up to 800 printing let-
ters (0.45 page) and in English up to 1800 printing letters
(1 page). Ukrainian abstracts after the following scheme:
UDC index, initials and the last name of author (authors),
title of the article, text of the abstract, key words (no more
than five);

f) statement of a problem in general and its connection
with important scientific and practical tasks;

g) formulation of the aim of the article (raising a task);

h) research materials and methods with descriptions of
research methods, number and distribution of the research
objects. Compliance with the principles of the World Med-
ical Association Code of Ethics (Helsinki Declaration)
for human research or the principles of the EU Directive
2010/10/63 EU on animal experiments should be noted;

i) presentation of the main material of the study with a
full justification of the obtained scientific results;

j) conclusions from the given research and perspectives
of subsequent works in this direction;

k) references in the citation order or after the alphabet
order.

11. The abstract in English should shortly reproduce the
structure of the article, including introduction, purpose and
task, methods, results, conclusions, key words. Initials and
the last name of author (authors) are given in translitera-
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tion, the title of the article must be translated into English.
The key words and other terms of the article should corres-
pond to generally used medical terms cited in dictionaries.
One should not use slang and abbreviations which are not
in general use.

12. The chemical and mathematical formulas are
inprinted or put down. The structural formulas are designed
as figures. In formulas there are marked out: small and
large letters (large ones by two hyphens from below, small
ones — by two hyphens from above by a lead pencil);
the Latin letters are underlined with a dark blue pencil;
Greek ones — with a red pencil; subscript and superscript
letters — by an arc line with a lead pencil.

13. The International System of Units (SI) should be
used in the articles.

14. Figures and signatures to them are made separately.
On the back side of every figure by a lead pencil one should
indicate its number and title of the articles, and if necessary
to note a top and bottom.

15. The tables should be placed on separate pages, be
numbered and titled. The marginal notes should indicate
the place of figures and tables. The information given in
tables and figures must not be duplicated.

16. The references must contain the list of works for the
last 10 years and only sometimes — more early publications.
In the original works they quote no more than 20 sources, in
the reviews — about 60. Every work in the references should
be referred in the manuscript. The literature in the list is
ordered according to reference to it in the text of the article,
which is given in square brackets, or after the alphabet. If the
works of one and the same author are presented, they take
place after the chronological order. The references shouldn’t
contain works which have not been published yet.

17. The references should be arranged in Latin alpha-
bet according to rules below in English or transliterated
according to the National Library of Medicine (NLM) stan-
dard or Vancouver style.

For articles:

Povorozniuk VYV, Balatska NI, Klymovytskiy FV,
Synenkiy OV. Actual nutririon, vitamin D deficiency
and bone mineral density in the adult population of dif-
ferent regions of Ukraine. Trauma. 2012;13(4):12-16.
(In Ukrainian). Available from: http://www.mif-ua.com/
archive/article/34633

Scott F, Mamtani R, Brensinger C, et al. The risk of a
second non-melanoma skin cancer with thiopurine and anti-
TNF use ininflammatory bowel disease. Am J Gastroenterol.
2014;109:S473. DOI: 10.1016/S0016-5085(14)60282-1.

The authors’ surnames and the title of the Journal are
given in Latin in transliteration, the title of the article is
translated into English. Transliteration can be done auto-
matically at the site: http://ukrlit.org/transliteratsiia. In the
bibliographic reference of each source it is necessary to
specify all authors, separating from each other a comma
and a space. Initials are indicated after the surname, punctu-
ation marks are not separated. The full names of the authors
are not given. In the case of 7 or more authors, the reference
“et al.” after the first three surnames. If the authors are 6 or
less, “et al.” not used. After the list of authors a point and a
space is put. The title of the publication is given in English
in full, without abbreviations. After the title of the article a
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point and a space are put. The title of the periodical is given
in English or transliterated with the symbols of the Latin
alphabet. It is allowed to cite the registered abbreviations
of the title of the periodical. Usually this form of writing
is accepted by the publication itself, it can be found on
the website of the Journal, publisher, on the ISSN website,
or it is necessary to give its full name without abbreviation.
The names of domestic Journals cannot be abbreviated.
After the title of the publication a point and a space are put.
Information about the publication: the year of publication
is separated by a semicolon, then the volum’s number is
given, if necessary, in parentheses indicate the number of
the Journal, after the colon follows the range of pages. For
an article that is not published in English, the language of
the original is indicated in parentheses at the end of the gen-
erated link. Additional information about the article — DOI
number («DOI: https://doi.org/...»), PubMed ID, source
access mode, etc. — is provided at the end of the link as
hyperlink. Search form for DOI: Crossrefsystem.

For materials of conferences:

Sulkowski M, Krishnan P, Tripathi R. Effect of baseline
resistance-associated variants on SVR with the 3D regimen
plus RBV. In: Conference on Retroviruses and Opportunis-
tic Infections (CROI). 2016 Feb 22-25; Boston, MA.

Bakeyeva LY, Saprunova VB, Pilipenko DI. Ultra-
structure of mitochondria in endogenous oxidative stress,
mitochondrial antioxidant protective effect SkQ1. In: Pro-
ceeding of the IV congress of the Russian Society of Bio-
chemistry and Molecular Biology. 2008 May 11-15; Novosi-
birsk, Russian Federation. Novosibirsk; 2008. (in Russian).

The last names of authors are given in transliteration, title
of the work — in translation into English. The main thing in
descriptions of conferences is the name of conference in the
language of original (is given in transliteration if there is not
its English title), indicated by italic. Translation of the title
into English is given in brackets. Imprint (place of holding a
conference, place of publication, year, pages) — in English.

For monographs and other books:

Mann DL, Zipes DP, Libby P, Bonow RO. Braunwald’s
heart disease: a textbook of cardiovascular medicine. Phila-
delphia: Saunders; 2014. 2040 p.

Lutsik AD, Detyuk YS, Lutsik MD, autors; Panasyuk
YN, editor. Lektiny v gistokhimii [Lektins in histoche-
mistry]. Lviv: Vyscha shkola; 1989. 144 p. (in Russian).

The last names of authors are given in transliteration,
title of the book — in transliteration with translated into
English in the square brackets. Place of publication, year
of publication, total number of pages — in English, name of
publishing house — in transliteration.

Please, note: in the references in the Roman alphabet it
is necessary to indicate all the authors of the literary source,
which you refer to. It should also not use punctuation: //
and —. The name of the source (Journal, conference, book)
is always indicated by italic.

At the end of the literature source, the digital identifier
DOI must be indicated (if it is present). The observance of
these rules will provide the true representation of quoted
sources in the majority of citation databases.

18. Abbreviations of words and word combinations are
given according to State Standards of Ukraine 3582-97 and
National State Standard 7.12-93.
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Those who have no assess to the full content of NSS
can find it at the site of the Odesa Medical University, the
bibliography examples style is presented. Available from
http://libblog.odmu.edu.ua/p/blog-page 8912.html.

19. The printed materials executed with the use of
computer technologies are added by computer type-setting
materials and graphic in digital form.

The text can be done in the following formats: Word for
Windows, RTF (Reach Text Format).

The graphic material should be submitted in separate
files of the XLS, TIFF, WMF or CDR formats. Resolution
of line originals (the graphics, schemes) of the TIFF for-
mats must be 300-600 dpi B&W, halftone (pictures, etc.) —
200-300 dpi Gray Scale (256 gradations of gray). Width of
graphic originals — 5.5, 11.5 and 17.5 cm.

20. Articles are subjected to scientific reviewing, as a
result of which the decision is taken whether to publish the
work or not. The rejected articles are not returned and are
not resubmitted.

21. The Journal reserves the right for editorial cor-
recting, which does not distort its contents, or returns an
article to the author for correction of revealed errors.

22. The date of article’s coming to the Journal is the
day when the editorial office receives the final variant of
the text.

23. After the editorial board confirms that the article has
been submitted, requisite payment details are provided. The
cost of publication is UAH 2,000 (up to 12 pages). Each
additional page is paid separately UAH 40. The publication
fee covers costs of proofreading and editing, page-planning
and on-line version of the Journal. At the request the author
of the article can order a printed copy of the Journal. The
cost of a printed copy is UAH 800, which must be paid
in addition to the publication fee. The author sends con-
firmation of the payment (a scanned check or its photo) to
e-mail omj@onmedu.od.ua.

24. “Odesa Medical Journal” contacts:

Valikhovsky Lane, 2, Odesa National Medical Univer-
sity Rectorate, Odesa, 65082, Ukraine;

e-mail: redkolehiaOMJ@onmedu.edu.ua

Executive  Secretary —  Associated
Iryna Yurchenko, phone +380 (50) 8155305

Person of contact (Publishing House “Helvetica”) —
Khrystyna Demchenko,

phone: +380 (93) 035 42 60;

e-mail: omj@onmedu.od.ua

Scientific editor — Petro Antonenko, phone: + 380 (97)
587 56 36

Journal sites: journal.odmu.edu.ua,

journals.onmedu.od.ua/index.php/med/home

25. The articles that fail to meet these requirements
are not admitted. Reprinting of articles is possible only
with the written consent of the editors and with reference
to the Journal.

professor

The average waiting time of publication (from the day
of submission to the day of publication) is 2—3 months
(depending on the actual number of publications submitted
by authors to a definite issue).
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Addition to the Manual of Article Style
for “Odes’kij Medi¢nij Zurnal”

DECLARATION
on Originality of the Text of the Scientific Article

I(we) (name, first name and patrymonic of the author
or authors (all authors of the scientific article are indi-
cated) declare that in (the name of the scientific article)
the available text, obtained as a result of own researches
(clinical investigations) is original, improper quotings,
borrowings of other text, or information given in the sec-
tion 32 and 69 of the Law of Ukraine “On Higher Educa-
tion” absent.

I(we) declare that my scientific study is executed inde-
pendently, and has no plagiarism elements.

All borrowings from the printing and electronic sources,
as well as from defended before scientific studies, candi-
date’s and doctoral dissertations have the proper references.

I’'m(we are) acquainted with the current regulation
about detecting academic plagiarism, according to which
the detecting of plagiarism is the reason for the refusal of
scientific article publication in the scientific journals of the
Odesa National Medical University.

Date Signature(s)

Notes: 1. The signatures of all authors of scientific arti-
cle, which are to be sertified by establishment where they
work, must be in Declaration.

2. If authors of the article are employees of different
establishments, Declaration must be provided from every
establishment.

MANUSCRIPTS REVIEWING ORDER

Scientific articles submitted to “Odes’kij medi¢nij Zur-
nal” (“Odesa Medical Journal”) need reviewing. The task
of reviewing is the most objective assessment of the con-
tent of the scientific article, its compliance with the require-
ments of the Journal, analysis of its advantages and dis-
advantages, making specific recommendations for its
improvement. The executive secretary of the Journal con-
ducts a preliminary analysis of the articles received by the
editors, their relevance to the subject and specialization of
the Journal. The reviewers are appointed by the editor-in-
chief of the Journal. In some cases, by the decision of the
editorin-chief, the appointment of the reviewer (s) may be
entrusted to a member of the editorial board or decided at
the meeting of the editorial board.

The reviewers of the Journal are experienced special-
ists — doctors of sciences, members of the editorial board
and editorial council of the Journal. If necessary the editors
invite external experts for cooperation. The reviewers must
meet the qualification requirements in accordance with the
Order of the Ministry of Education and Science of Ukraine
dated 15.01.2018 No 32. The scientific articles submitted
to the Journal are sent for review to one reviewer, if nece-
ssary — to two reviewers. For all articles submitted to the
Journal, the level of their uniqueness is determined using
the programming and computing suite Strikeplagiarism.
com. The reviews should estimate if the article corresponds
to the subject of the Journal and its title, actuality and sci-
entific level, advantages and disadvantages, correspondence
of the article style to the editorial requirements. The conclu-
sion about advisability of publication is drawn at the end.

Reviewing is conducted confidentially by the principle
of double “blind” reviewing (neither the author nor the
reviewer know each other’s names). The review is provided
to the author of the article at his request without a signa-
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ture, indication of the name, position and place of work of
the reviewer. In some cases, at the request of the reviewer
and in agreement with the editorial board of the Journal, the
interaction of the reviewer and the author may take place
in an open mode. This practice is used only if open inter-
action will improve the presentation of the peer-reviewed
work. Usually the reviewer concludes that the article can
be published within 14 days.

If the reviewer recommends to correct or complete the
article, the editorial staff sends the review text to the author
for inserting proper changes in. The articles submitted to
authors for correction should be returned to the editors
no later than seven days after receipt. Proofreaders are not
sent to the authors, but if this does not disturb the schedule
of the Journal, it is possible to provide a preprint in which
it is permissible to correct only typing and factual errors.

The author, whose article was not submitted to the
publication, is sent a reasonable refuse on his demand.
The manuscript is not returned.

If the author does not agree with a reviewer’s point of
view, he can give him a reasonable answer.

In case of necessity an additional reading of manuscript
by another specialist can be carried out on agreement with
the author.

A final decision about the publication of the article and
its terms is made by the editorial board.

Sometimes in case of a positive review the article can
be published after the editor-in-chief’s or vice-editor-in-
chief’s decision.

After approval of the article publication the editorial
staff informs the author about it with indicating the term
of publication.

Originals of reviews are kept in the editorial during
1 year.
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