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BILJIMB TIOLIETAMY HA MOKA3HUKHU IIPOOKCHJIAHTHOI TA AHTUOKCUJIAHTHOI CHCTEM Y HAJTHUPKOBHUX
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Merta nocainkeHHsI — 3’sCyBaTH 0COOIMBOCTI 3MiH MEPEKUCHOTO OKUCIICHHS JIIMTi/IIB Ta AHTHOKCUIAHTHOT CHCTEMH B HATHUPHHUKAX TBa-
PHH 32 yMOB eKcriepuMenTanbpHoro mapoxonTuty (EIT) Ta immobinizaniitHoro crpecy (IC) Ta oninuty eheKTHBHICT 3aCTOCYBaHHS TIOLETAMY.

JlociimkeHHs TPOBOIMIM Ha MOPCHKHX CBUHKAX (camisix) 3 mopansumm MoaemtoBanusaM EIN ta IC i Bu3HaueHHAM BMICTY MaJIOHOBOTO
Jianbjerija, 1ieHOBUX KOH IOTariB, CyNepOKCHMCMYTa3H, KaTajlasy Ta IIyTaTiOHIEePOKCHIa3H B TKAHWHAX HAJIHUPHHKIB JI0 Ta ITiCIIS BUKO-
PHCTaHHS TiOLETaMYy.

BcranoBneHo nocuiIeHHs POLECiB TINONEPOKCH AT HA To1i MPUTHIYCHHS aHTHOKCHAAHTHOI CHCTeMH Ha Beix eramnax po3BUTKy EIl11C,
1110 BKa3yBaJo Ha HAsBHICTb OKCH/IAHTHOTO CTPECy. 3aCTOCYBAHHs TioLeTaMy IIPU3BOIMIO IO aHTHOKCHIaHTHOTO BILINBY 3a ymoB EIT 1 IC.

BucnoBku. Beranosieno po3sutox okcuaarusHoro crpecy y pasi EIT i IC, sikuit mocuimoe mepedir mapofoHTHTY 1 CTpecy, Ta JOBEJeHO
AQHTHOKCUJIAHTHY [IiI0 TIOETaMy.

KutrouoBi ci1oBa: napooHTHT, cTpec, BUIbHOPAUKAIbHE OKUCICHHS, aHTHOKCUIAHTHUH 3aXHCT, TIOLETaM.
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M. S. Regedal, P. V. Olekshij’, M. M. Regeda-Furdychko?, S. M. Regeda?, M. A. Kolishetska®

THE INFLUENCE OF THIOCETAM ON THE PARAMETERS OF PRO-OXIDANT AND ANTIOXIDANT
SYSTEMS IN THE ADRENAL GLANDS UNDER EXPERIMENTAL PERIODONTITIS AND IMMOBILIZATION
STRESS

!Danylo Halytsky Lviv National Medical University, Lviv, Ukraine

“Private higher education institution ““Lviv medical university”, Lviv, Ukraine

The aim of the study is to find out the peculiarities of changes in lipids peroxidation and antioxidant system in the adrenal glands of
animals under experimental parodontitis (EP) and immobilization stress (IS) and evaluate the effectiveness of the use of thiocetam.

The study was conducted on guinea pigs (males) with subsequent modeling of EP and IS and determination of the content of malonic
dialdehyde, diene conjugates, superoxide dismutase, catalase and glutathione peroxidase in adrenal tissues before and after the use of thiocetam.

An increase in lipoperoxidation processes was established against the background of antioxidant system suppression at all stages of EP and
IS development, which indicated the presence of oxidant stress. The use of thiocetam led to an antioxidant effect under EP and IS conditions.

Conclusions. The development of oxidative stress in EP and IS has been established, which increases the course of periodontitis and
stress, and the antioxidant effect of thiocetam has been proven.

Key words: periodontitis, stress, free radical oxidation, antioxidant protection, thiocetam.
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TEOPIA TA EKCIHEPHUMEHT

Beryn. [IpobGnema BuCOKOT IMOUIMPEHOCTI Ta HEOO-
X1JTHOCT] JIIKyBaHHsSI 3aXBOPIOBaHb IapOJOHTA € OJHIEIO
3 NPIOPUTETHUX JJIsI Cy4acHOl cromaroiiorii. 3a JaHUMH
BOO3, y pi3HHX BIKOBHX TpyIax CIIOCTEPIraeThCs Ta UM
iHIIa opMa 1aToJorii Napo0HTa, siKa IPU3BOIUTS 0 3Ha-
YHUX 3MiH IIEJIEIHO-TNIEBO] CHCTEMH, HEIaTHBHO BILIU-
BAa€ Ha MPOLEC TPABJICHHS, CIPHSE 3HWKCHHIO OMIPHOCTI
OpraHi3my, MOTIpLIye SKiCTh HOTO JKUTTA, IO BH3HAYAE
CYCHLIbHY 3HaUyIIiCTh TIpobiemu [1; 2; 4].

3aXBOPIOBaHHS MAapOJOHTA CKIAJAIOTHCS 3 LIMPOKOTO
CTIEKTpa 3almajibHUX CTaHiB, SIKI CIPUYUHSIOTH JIeTeHepa-
Iif0 MMAapOJ0OHTa Ta BIUIMBAIOTH HA BCi OMOPHI CTPYKTypH
3y0iB, TaKi sIK ICHA, IEPI0IOHTAJIbHI 3B’ SI3KH, IIEMEHT 1 aJIb-
BEOJISIPHA KICTKa TOINO, HIO CYNPOBOKYETHCS BTPATOIO
3y0iB. 3a JaHUMHU Pi3HUX aBTOPIB, S0-95% HaceleHHs pi3-
HUX KpaiH CTpaXkJa€ BijJl BAKKHUX 3aXBOPIOBaHb IAPOIOHTA
[2; 4]. Lle xoMIutekcHe iH(EKIilHe 3aXBOPIOBaHHS, CIIPH-
YUHEHE arpecHBHUM DPO3MHOXKEHHSM MIKpOOiB Ha 3y0ax
[1; 2; 4]. HaiiOinpm Ba)XIIMBOIO MICIICBOIO TMPHYUHOIO
€ MIKpoOHHI 30yIHUK, TEPIIOHKEPEIIOM SIKOTO € 3yOHUH
Hamit. Ille oxHi 3 YacTUX MPUYKH — TpaBMaTW9Hi. J[0 HIX
HaJIeXKaTh: TPAaBMaTUIHI aHOMATIi TPHUKYCY, BUCOKE TTIPUKPi-
TUICHHS 3B’ 30K 1 By3/1€90K CITM30BO1 000IOHKH MTOPOKHITHA
poTa, CKyIMUYCHICTh 1 aHOMaJIil MMOJIOKEHHS 3y0iB, TilepTo-
HYC KyBaJbHUX M’si3iB. HuHI yxe 3arajbHONPUHHITHUM
BBQKAETBHCS, L0 CYMYTHI 3aXBOPIOBAHHS Ta CHHAPOMHU
CYTTEBO 3MIHIOIOTH (Di310JIOTIYHI MpPOLECH B OpraHimi,
3HWKYIOTh HOTO ajanTaniiiHi MOXIIMBOCTI 1 €)EeKTUBHICTD
JIIKYBaHHS, MOCWIIIOIOTH TEpedir 3amalieHHs] Ta PO3BUTOK
YCKJIAIHEHB, a TAKOXK Y 85% BHIIAAKIB 3/1aTHI IHIIIFOBaTH
a00 aKTHUBI3yBaTH TNATOJOTIYHWN IIPOLEC y MApOJOHTI
[1; 2; 4]. B excriepuMeHTANBHIHN 1 KIIHIYHIN CTOMATONOTI{
MIEPEKOHIIMBO JTOBECHO POJIb MPOBIJHUX NATOTCHETHYHHX
MeXaHi3MiB y BUCOKIH 4y TIMBOCTI OPTaHiB pPOTOBOT MTOPOXK-
HUHH JI0 CTPECOBUX (PAKTOPIB, SKi MOMMHUOIIOIOTH (DYHKIIIO-
HaJIbHI 3MIHH Ha PI3HUX PIBHsX opraHizmy [1; 2; 4].

Huni cTpec po3misinaerses sk Hecrenudidna peaxiis
OpraHi3my, 10 BUHUKA€ Ha JiI0 30BHIIIHIX 1 BHYTPIIIHIX
MOJIPa3HUKIB 1 pealli3yeThCsl IK HeOOXiTHA JIAHKA 1HMBITY-
aJBHOT aJianTaiii opradizmy 1o cepenopuiia. Bigomo, 1mo
po3BuTOK iMMoOimizaniiiHoro crpecy (IC) cympoBomxky-
€THCS AKTHBAIIIEIO CHCTEM IIPOTEOITi3Y, IIEPEKUCHOTO OKUC-
HEHHs JIMIAIB, 3HIDKCHHSIM aKTUBHOCTI aHTHIIPOTECIHA3-
HOTO Ta QHTHOKHCIIIOBAJIBHOTO MOTEHILIANY 1 3ay4eHHSIM
LEHTPATBHUX 1 TepUPEPUIHNK PETYTATOPHIX MEXaHI3MIB,
SIKi 3MIHCHIOIOThCA HacaMIlepel 32 MaTOTeHETUIHOTO BHE-
CKy Ha/IHUPKOBHX 3aJ103 [5; 6; 8; 13].

OcCTaHHIMH POKaMH IMOPSA 3 BIAOMHMHU KOHIICIIIISIMH
naroreHe3y 3arajbHUX 3aXBOPIOBAHb MApOJIOHTA BEIMKA
yBara 3BEpPTAETHCSl Ha aKTUBI3aIlilO MPOIECIB JIMONEePOK-
cujalii, 10 CIPUYHMHSE ASCTPYKILIIO KIITHHHUX MEMOpaH
i 3aru0enb KITHH napopoHTta. Pa3zoMm i3 TMM HEKOHTp-
0JIbOBaHI peakiii nepekrcHoro okncueHus jimiais (ITOJT)
MIPUTHIYYIOTh 3aXMCHI MexaHi3MH oprasismy. Lle cBoero
YEeproro CHpuse aKTUBI3aIlil MIKpOOPTaHi3MiB, IO KOJOHi-
3YIOTh sICHA 1 TAPOMOHTANBHI KuIIeHi [1; 2; 5].

Bimomo, mo mepexucue oxucienHs mmigiB (I1OJI)
€ OIHHUM 13 Ba)KJIMBMX MEXaHI3MIB, IO BIAIIOBIZAIOTH 3a
CTaOUIBHICTh 1 MPOHKUKHICTH MeMOpaH [1; 2; 4; 12]. AuTu-
okcunanTHa cuctema (AOC) crpsiMOBaHa Ha PETYISALIIIO
inTercuBHOCTI TiporeciB [1OJI ta 3axucT Bix pyHHiBHOT Ail

npoaykri sinonepokcuanii. Cucremu [10J11 AOC nobpe
30aaHcoBaHi i PyHKI[IOHYIOTh 3a PUHIIUIIOM 3BOPOTHOTO
3B’SI3Ky: MIIBUIIEHHS PIBHS aHTHOKCHJAHTIB TPU3BOAUTH
JI0 TajJbMyBaHHsS BUILHOPAJMKAIBHOTO OKHCJICHHS, IO
3MIHIOE BJIACTUBOCTI CaMMX JIIMIJIB: Y HUX 3 SBISIFOTHCS
JIETKOOKHUCITIOBaHI (ppakmii, SKi NMPUCKOPIOIOTH IPOLECH
[TOJI. BuB4eHHS MeXaHi3MIiB BLIbHOPAJUKATIBHOTO OKFIC-
HEHHS € aKTyaJbHOIO MEIUKO-0i0JOTIYHOI0 IPOOIEMOIO,
OCKUTBKH TOPYIICHHS OajlaHCy OKHCHOTO METadomi3My
€ BO)XJIMBUM MAaTOr€HETHYHHM €TalloM Yy PO3BUTKY Oara-
THOX 3aXBOPIOBaHb, y TOMY YHCIIi MapONOHTHUTY [4; 6; 12].

3 METOr0 KOPEKIl 3MiH MPOOKCHIAHTHOI 1 aHTHOKCH-
maHTHOT cuctemu y pasi EIl i IC namu OyB 3acTocoBaHUi
mpenapar TioleTaM, sSKUW BOJIOJIE aHTHOKCHUIAHTHHMU,
MPOTU3aNAIbHIMHY, TPOTHHAOPSIKOBUMHM, AHTUTINOKCHY-
HUMH, IMyHOMO/YJIIOIOUMMH, JI€31IHTOKCUKAIIMHIMH BJIac-
TuBoctTsimu [14; 15].

Huni He 10 KiHI BUBYCHUM € TUTAHHS MOAO0 MaTodisi-
onorinuux 3miH [10JI i AOC B ymoBax noexnanoro EIT1IC
IO Ta TiCTIS JIIKYBaHHS TiOI[ETaMOM.

Meta — BHBYHTH OCOONHMBOCTI (YHKIIIOHATHHOTO
CTaHy MEPEeKUCHOTO OKMCHEHHS JIMIIiB Ta aHTHOKCHIAHT-
HOI CHCTEMHU TKaHUH HaJHUPKOBHX 3aJI03 MOPCHKUX CBH-
HOK 32 YMOB eKcriepuMeHTanbHoro napogaontuty (EIT) Ta
immooinizauiiinoro crpecy (IC) Ta oiHUTH €PEeKTHBHICTD
3aCTOCYBaHHS TiOLETaMy.

Marepian Ta Meroam aociimkenus. s peaniza-
il miei Metn Oyl NMpOBEAEHI eKCIIepUMEHTAIbHI J10CTi-
JokeHHST Ha 50 MOPCBKMX CBHHKAxX (CaMIIIX) Macoro Tijia
0,28-0,32 kr, SIKMX pO3MOIUTMIN Ha I’ATh rpyn (mo 10
y KOXKHIN): TIepIIa — iHTaKTHI TBAPUHH — KOHTPOJIb; IpyTa
(mocminHa) Tpyma — TBAPUHU B YMOBaX EKCIIEPUMEHTAIIb-
HOTO MTAPOIOHTHUTY Ta PO3BUTKY iIMMOOLTI3aIIifHOTO cTpecy
(3-s1 mo6a), Tpets rpyma — mopebki cBuHKH 3 EIT Ta IC Ha
5-Ty 100y MO€AHAHOTO MOAENBHOTO IPOIIECY, YeTBEpTa —
tBapunu 3 EIl ta IC Ha 15-y noly (6e3 3acTocyBaHHs Tio-
neramy) i m’sta — TBapuHU Ha 15-y noOy mocminy 3 EIl
ta IC micnst 3acTocyBaHHs TioLeTamy, sIKMi BBOAWINA B/M
y 1031 250 MI/Kr Macu oJjuH pa3 Ha 100y Brpoxosxk 10 1HIB
(3 6-01 o 15-y m00y). YTpumanHs, oOpoOKa Ta MaHIiIy-
Jsii 3 TBAPMHAMHM IPOBOAMIINCH BIAMOBITHO N0 «3araib-
HUX E€TUYHHUX NPHUHIMIIB EKCIIEPUMEHTIB Ha TBapHHAX»,
yxBaJieHHX [I’ITHM HanioHAIBHUM KOHTPECOM 3 010€THKH
(Kuis, 2013), mpu mpoMy KepyBalUCs PEKOMEHIAIISIMU
€Bporreiichkoi KOHBEHII Tpo 3axucT XpeOSTHHX TBa-
PHH Ul €KCIIEPUMEHTAIBPHUX Ta IHIINX HAYKOBUX LIEH
(Ctpacbypr, 1985), meromuunumu pexomeraarismu DL
MO3 Vkpainu «JloKTiHIYHI TOCTIIKCHHS IpernapariBy
(2001) Ta mpaBMIaMU T'YMaHHOTO MOBO/DKEHHS 3 MiJIO-
CJIITHUMH TBapHHAMH.

ExcriepuMeHTanbHUN IapONOHTUT MOJEIIIOBABCSA  3a
metonoMm 3.P. Oxxoran. Meroauka mossirae y Tomy, 1o Mop-
CBbKI CBUHKH T1epeOyBajIM Ha Ji€Ti, sika BKiItodaia 1 rp. cyxoi
Jiodi1i30BaHO1 IEYiHKH BENMKOi poraroi Xyaoou, 10 T cyxoro
obexupeHoro Monoka i 20 r cyxapis. [lieta po3paxoBaHa
Ha OfHY 1100y ofHi€el MOpchKoi cBHHKY [ 11]. IMMoOimizarriii-
HU cTpec BiaTBOproBamy 3a Metoaukoro [1. /1. TopuzonToBa
IITSIXOM HeTPaBMAaTHYHOI (hikcarlii TBRApWH HA CIIMHIII BIIPO-
JIOBX TphoX rofuH [5]. Hamu Gyimo BUKOpHCTaHO 103y IHOTO
npenapary y pasi EIT 1 IC Ha miacraBi 1aHHX HOTO 3aCTOCY-
BaHHS y TBApUH 32 YMOB MEXaHIYHOI TPaBMH 3 MacHBHOIO
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KPOBOTEYOI0, 32 SIKOT € HassBHICTh PEAKTHBHOI'O 3alajbHOIO
nporecy Ta crpecy [14; 15].

Bynu Bubpani dikcoBani — 3-51, 5-a 1 15-a nob6a s exc-
nepuMeHTy 3a yMoB po3BuTKy EIT i IC okpemo, Tak i B ix
MTOETHAHHI JI0 Ta MICIs JIIKYBaHHS TiOIIETaMOM, IIIO BIJIO-
BiJTAJIM CTAJisIM TOCTPOI 3armajbHOI BIAMOBIMI, SIKi BKIFO-
Yaly PO3BUTOK XBOPOOH, pO3Mal i 3MCHIICHHS KITIHIYHIX
MIPOSIBiB, PEKOHBAJICCIICHIIIS 1 permaparis Ta cTafii cTpecy:
3-1 moba BiAmoBimanma cramii TpuBOTU: 5-a moba — cramii
pesucTeHTHOCTI 1 15-a noba — cTanii BUCHaxeHHs. [HTaK-
THUX TBApUH JIEKAITITyBaJIH ITi] TIONCHTAJIOBUM HAPKO30M,
sskuii BBommK (B/0 y 1031 40 MI/Kr macu Tijia), a TaKOK
MOPCBKHX CBMHOK Ha 3-10, 5-y i 15-y 100y po3surky EII
i IC mo Ta micas 3acToCyBaHHsS Mpemapary TioleTamy
1 3a0Mpaay TKAaHWHYU HAJIHUPHUKIB JJIs IPOBEICHHS 010Xi-
MIYHHX JTOCIIIKCHB.

CraH BUIBHOPAIMKAIBFHOTO OKHUCHEHHS JIIMIIIB Y TKa-
HUHAX HAJHUPKOBHUX 3aJI03 MOPCHKMX CBHHOK BH3HAYalll
3a BMicTOM MajoHoBoro miampneriny (MA) 3a meromom
€. I'. KopobGeiinikoa [7] Ta mienoBux koH toratiB (1K) 3a
metonom B. T T'aBpuoBa, M. I Mumkopynsoi [3], BmicT
SIKUX BUpPaXXalld B HAaHOMOJISIX Ha MUJrpaM IpoTeiHy Ta
HMOJISIX/T TKaHHHU.

CTymiHb aKTUBHOCTI aHTHOKCHJIAHTHOTO 3aXHCTy OIli-
HIOBaJIK 3a (pepMeHTaMHu — cyrepokcuyucmyTazor (COJI)
i karaznazoro (KT) 3rizHo 3 [9], miyrarionnepokcunasu (I'TIO)
3a meronom O. I Apxinooi [10]. Pe3ynsratn BuUMiptoBaHb
BHpaKaJIi B y.0./Mr mpoteiny, Hanomossix H,O,/xs/Mr npore-
Hy Ta B HMOIsIX GSH/XB Mr 1poTeiny BiIOBITHO.

CrarucTUUHE ONpAaNIOBaHHS OTPUMAaHUX PE3yJIbTaTiB.
VYei uncoBi pe3ysabTaTH IiJIaBalld CTAaTHCTHYHOMY OIIpa-
LIOBAaHHIO 3 BHKOPHCTaHHSIM CEPEAHBOI aphUPpMETHIHOT
(M), moxubku cepenHpoi apuMeTHIHOI (M), KPUTEPiro
CreionmenTa “t” (iMoBipHi 3MiHM mpuiiManu npu p<0,05).
Po3paxynku Oynmu 3iiiCHeH] 3 BHKOPUCTAHHSIM 3aC00iB CTa-
THCTHYHOTO Ta TpadiyHOro aHawi3y eNeKTPOHHHUX TaOIHIb
Microsoft Excel nmakera nmporpam Microsoft Office.

Pe3yabTaTu nociigkenHs Ta ix ooropopenHst. OHIM
i3 HecrmenudiYHUX MeXaHI3MIB PO3BUTKY OyIb-SKHX
3anajbHUX 3aXBOPIOBAaHb, Y TOMY YHCI1 TKAHUH MTaPOJJOHTY
Ta CTpecy, € aKTHBallisl MPOLECIB BUILHOPAAWKAIEHOTO
OKWCHEHHS. MaJIOHOBHH JiabJerij, Mi€HOBI KOH IOTaTH
€ OMHUMH 3 HaBAKIMBIIINX MapKepiB JiIiTHOTO OOMIiHY,
SIKI JTAalOTh MOXKJIMBICTH XapaKTE€PU3yBaTH CTaH BUIBHOPA-
JUKagbHOTO OKHMCHEHHA. JIK € mepBHHHMMHU TPORyKTaMu
ITOJI, MJIA — kiHIIEeBUM TIPOTYKTOM, HA YaCTKY SKOTO IPH-
nagae 40% ycix MpomyKTiB OKHCHEHHS JNimiiB. [HTeHCHB-

TEOPIsS TA EKCIEPHUMEHT

HICTB IPOIIECIB JIINONEPOKCHIALlIT OI[IHIOBAIN 32 BMICTOM
JK i MJIA B TkaHMHAX HaJHUPKOBHX 3ay103 y pa3i EIT1IC.

[IpoBeneHnit KOMILUICKC OIOXIMIUHUX  OCIIIKCHb
MOKa3HHUKIB BUILHOPAJAWKAILHOIO OKWUCHEHHS Ta aHTH-
OKCHJIAHTHOTO 3aXHCTy II0Ka3aB BUPAXEHI 3MiHU Yy pasi
dopmysanns EIl ta IC, mo mposBisuiocs MOCHTiTOBHUM
HAKONMYEHHSAM IPOJYKTIB JIMONEPOKCHIaNii B TKAaHUHAX
HATHUPKOBHX 3aJI03 Ha BCiX cramisx (3-1, 5-a i 15-a goba)
excriepuMeHTy. BusHauenss Bmicty JIK mo3Bommiio BcTa-
HOBUTH 1X jgocToBipHe 30impmeHHs Ha 60,8% (p<0,05)
Ha 3-10 100y Ta Ha 67,5% (p<0,05) Ha 5-y noOy mocmimy
HOPIBHSHO 3 KOHTPOJBHUMHU 3HAUCHHSAMH. JlOCTOBipHE
MIIBUIIEHHST JOCIIIPKYBAaHOTO MOKa3HHKa 3a(iKCOBaHO
TAKOX y Mi3HIH (a3l eKcriepuMEeHTaIbLHUX MOJIeIICH, a came
301IIBIIEHHS] BMICTY Ji€HOBUX KOH FOTaTiB y TKAHUHAX Ha/l-
HUPKOBHX 3aj03 Ha 15-y noOy EII Ta IC BiamoigHo Ha
85,1% (p<0,05) nopiBHSAHO 3 IHTAKTHUMH TBApUHAMH, L0
CBIIYMTH TPO HaJIMIpHE YTBOPEHHS MPOIYKTIB BUILHOpA-
JIMKAJILHOTO OKUCHEHHS (Tadr. 1).

[ToniOHy TeHIEHII0 3MiH CHOCTEpiraeMo TiA dYac
BU3HAYEHHsI HACTYITHOTO ITOKAa3HUKA ITPOOKCHIAHTHOI CHC-
temu. Tak, Ha 3-10 70Oy MOCIHIAY BHSABICHO IiJBHIICHHS
Bmicty MIIA Ha 65,2% (p<0,05) mopiBHSIHO 3 TpPymOIO
KOHTpOJIbHUX TBapuH. Hamami Ha 5-y ta 15-y mo6y EII
ta IC cnocrepiranocst nporpecyBanHs piBast MJIA B Tka-
HUHAX HaJHUPKOBHX 3ano3 Ha 72,8% (p<0,05) Ta 83,9%
(p<0,05) mopiBHAHO 3 1 TPYIIOO MiIOCITITHIX TBAPHH, IO
BKa3yBaJIO Ha CTUMYJISIIIIO TIEPEKUCHOTO OKMCHEHHS JIiMi-
niB (Tabdm. 1).

IBUAKICTh paJUKaIBFHUX pEakiliii y Oi0NIOTiYHUX TKa-
HUHAX BH3HAYA€ThCsl (YHKIIOHAJIBHUM CTAHOM CHUCTEMH
AQHTHOKCHJIAHTHOTO 3aXHCTy. Y poOOTI TMOKa3aHo, IO
y nocniimkyBaHoi Hamu oegaanoi EIT ta IC cyTTeBo mopy-
IIYEThCS aHTHOKCHIAHTHA CHCTEMa OpraHi3My. 30Kpema,
B yCIX TpyIax JOCTOBipHO 3MiHIOBanacs akTuBHICTE CO/l,
KT Tta I'TIO.

Tak, mocmimkenns akruHocti COJl yke Ha moyar-
KOBOMY €Tami JOCIiIy MOKa3ano ii 3HWKCHHS B TKaHH-
Hax HaJHUPKOBUX 3ay103 Ha 26,6% (p<0,05) Ha 3-10 100y
nociigy y pasi EIT i IC nopiBHsiHO 3 1 Tpynoro TBapuH.
Hapnani mMu 3adikcyBanu mie OUIBII CyTTEBE 3HMKEHHS 11
AKTHBHOCTI SIK Ha 5-y noOy Ha 37,0% (p<0,05), Tak i Ha
15-y noby Ha 60,8% (p<0,05) mopiBHSIHO 3 KOHTPOJIEM, 11O
CBITUMJIO TIPO TIPUTHIYCHHS MEXaHI3MIB aHTHOKCHIAHT-
HOTO 3aXHUCTy (Tabm. 2).

[ToniGHMIA BEeKTOp 3MiH BCTAaHOBJIEHO Y pa3i TOCITiHKEHHS
AKTUBHOCTI KaTaja3u B TKAHUHAX HAJHUPKOBHX 3a103. [Toun-

Tabmms 1
Bwmict IK i MJIA B TKaHMHAX HAZHUPHUKIB TBapuH y tuHaMiui ¢popmyBanus EII Ta IC (M+m)
®opma pociainy | Tpusasicts ekcnepumenty | Kinbkicts TBapus | IK B HMoJb/(r TkannHu) | MJIA B HMOJIb/(MI IPOTEiHY)
IHTakTHI
MOPCBHKi CBUHKH Konrpoib 10 74+0,2 11,8+ 0,7
3-5 1062 10 11,9+ 0,4 19,51+ 0,9

p<0,05 p<0,05
Teapunu 3
noeHano0 EIT 5-a noba 10 12,4+ 0,3 20,4t 1,1
Ta IC p<0,05 p<0,05
JI0 JIIKYBaHHSI
( Y ) 15-a 062 10 13,7£0,5 21,7+ 1,1

p<0,05 p<0,05

[IpumiTKa: p — JOCTOBIPHICTH Pi3HUII MOKAa3HUKIB y pa3i nopiBHsAHHS IC Ta EIl 3 pesynbrataMu KOHTPOIBHOI TPYIH
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Harouu 3 3-1 1oou EIT Ta IC akTUBHICTB JOCTIKYBAHOTO (ep-
MeHTY 3HmKyeThest Ha 40,8% (p<0,05) Ta 49,8% (p<0,05) Bix-
TIOBITHO Ha 3-10 Ta 5-y 100y eKCIIEpUMEHTY IIPOTH IHTaKTHOT
rpynu. Haii0inbIre maiiHHs akTHBHOCTI KaTajia3d B TKAHMHAX
HaJJHUPKOBHUX 3aJI03 CIlocTepiraeMo Ha 15-y moOy mocii-
mkeHHs y pasi EIT1 IC na 58,8% (p<0,05) nopiBHSHO 3 KOHTp-
OJIEHOIO TPYTIOK0 MOPCHKHX CBUHOK (Ta0II. 2).

s 6inpin moBHOT XapakrepucTuk AOC Takox Tpo-
Bommincs pocaimkenns akrusHocti ['TIO. Tak, na 3-to
no6y EIT ta IC BusABIEHO MOCTOBipHE 3HIKCHHS 1i Ha
53,7% (p<0,05) mOpiBHAHO 3 TPYIOIO iIHTAKTHUX MOPCHKHX
cBuHOK (p<0,05). Ha 5-y ta 15-y 100y i€l koMOiHOBaHOT
JIOCITITHOT MOJIeJi BCTAaHOBJICHO MOJANIBIINI Perpec aKTHuB-
HOCTI 1[bOTO (hepMeHTy BifnosinHO Ha 58,2% (p<0,05) Ta
Ha 64,1% (p<0,05) crocoBHO KOHTpOI0. OnepkaHi HaMU
pe3yabTaTy JI0CIDKEHb CBIT4aTh MPO BHPaXKEHE MPHIHI-
YEeHHSI aHTHOKCU/IAHTHOI CHCTEMHU B TKaHWHAX HaJHUPKO-
BUX 3a1103 3a yMoB po3BUTKY EII Ta IC Ta He3nmarHicTh ii
BHBOIUTH 3 OpPraHi3My HAaJIMIpHO yTBOpPEHI MeTadoNiTH
Jirnonepokcuaanii i BKasye Ha PO3BUTOK OKCHIATHOTO
CTpeCy, SIKHH MNOCHUJIIOE 3alaJlbHUNA MPOLEC y TKaHWHAX
MApONIOHTY Ta mepedir cTpecy (Tadi. 2).

3acTtocyBaHHA TioIeTaMy, SIKHH Ma€ aHTHOKCHAAHTHY,
MeMOpaHOCTaOLIi3y0uy [if0, IPU3BEI0 10 JTOCTOBIPHOTO
3HmkeHHs: BMicTy JIK Ta MJIA y TkaHWHaX HaJHUPKOBHX
3an03 Ha 40,8% (p<0,05) ta 44,2% (p<0,05) BixnosigHO
ta nigBuiieHHs akruBHocti COJJ Ha 86,6% (p<0,05), KT
Ha 75,3% (p<0,05), I'TIO na 54,1% (p<0,05) nopiBHsHO
3 MOPCHKUMH CBHHKaMH, SIKi HE OTPUMYBAJIH JIIKyBaHHS Ha
15-y no6y EIl i IC (Tabm. 3).

dapmakonioridHuil edeKT 1BOro Inperapary 3yMOBICHHUI
B3a€MOIOTEHIIIFOFOUOI0 JIIEF0 TIa30THOI KUCJIOTH Ta Miparie-
TaMmy, a came TaJbMyBaHHSIM MUIIXIB YTBOPEHHS aKTHBHUX
(hOpM KHCHIO, peaKTHBALIIEI0 aHTHOKCHAAHTHOI CHCTEMH, 0CO-
omiBo COJl i KT, npurHideHHsIM BUIBHOPAJIMKAIBHAX I1PO-
IIECIB y TKAHMHAX MapOIOHTa, CTAaOLTI3aIl€er0 Ta 3MEHIICHHM
BI/ITIOBITHO 30HH HEKPO3Yy, irremil Ta 3armaneHus [12; 14; 15].

Binomo, 1o 3actocoBaHmii Ipenapar TioleTaM MiCTHTbh
JTBa KOMITOHEHTH: Tripaneram i tiotpuasomid [14; 15]. Ilep-
A KOMITOHEHT IIBOTO JIIKAPCHKOTO 3aco0y miparieTaM CTH-
MYITIOE aKTHBHICTh (DEpPMEHTIB aHTHOKCHAAHTHOTO 3aXHCTY,
CTablTi3ye KITHHHI MEMOpaHH, CTHMYIIIOE aJlkTePHATHUBHI
LUBIXM METadoNi3My Y pasi TilOKCIi, CIpHsie TOKPAIICHHIO
MIKpPOIMPKYJIsLii. JIpyriii KOMIIOHEHT — TIOTPHA30JIiH MPOSIB-
JIsI€ TIPOTH3AINaJIbHI, TPOTHHAOPSIKOBI, aHTUTIIIOKCHYHI, IMY-
HOMOTYJTFOFOYi, JI3IHTOKCHKAIIINHI, AHTHOKCHIIAHTHI BJIac-
THBOCTI M, HONPU aKTHBalLio (hepPMEHTATHBHOI JIAHKH, Mae
caMOCTiifHy 31aTHICTb OyTH aKIENTOPOM BUTBHUX PAJNKAIIB,
3MEHIITy€ YTBOPSHHS aKTHBHUX (POPM KFICHIO B MITOXOH/IPIsIX,
CTIpHsIE PerapaTUBHIN pererepartii nedinku [14; 15].

TakuM YHHOM, TPOBEICHI HaMU OiOXIMIYHI TOCITi-
mxenHs mokasHukiB I10JI i AOC y TkaHWHAaX HaTHUPHU-
kiB y pasi EIl i IC mokazano ¢opMmyBaHHSI OKCHIAHTHOTO
cTpecy, SIKMM Ma€e MaToreHHW# BIUIMB HA 3amajbHUAN Mpo-
LleC y TKaHWHAX MapoJ0oHTa Ta epeodir cTpecy.

3acTocyBaHHs Ipenapary TioleTaM IPH3BOIMIO JI0
3HWKeHHs piBHA npoaykTiB [1OJI Ta migBUIEHHS aKTUB-
Hocti COJJ i KT, I'TIO B HajHMpKOBHX 3aii03ax, 110 BKa-
3yBaJIo Ha HOro aHTHOKCHJIAHTHY JiI0 Ha 3MiHEeHI MeTabo-
JiuHi npouecH 3a ymoB po3Butky EIl, acouiiioBanoro 3 IC.

Tabmmi 2
AxtupHicts CO/l, KT i I'lTO B TKaHMHAX HAAHUPHUKIB TBapuH y quHaMmiui ¢popmyBanus EII Ta IC (M+m)
. TpuBaJjicts KinbkicTb CO/ B y.o./ KT B namoas H O,/ I'mO B HMosIB
®opma gocainy . L 272 .
E€KCIePUMEHTY TBapHH (Mr IpoTeiny) XB/MT NIPOTEiHY GSH/xB mMr nporeiny

[HTaKTHI MOPCHKI CBUHKH Konrpons 10 82,3+2.1 3454 1,1 6,7+ 0,4

60,4+ 1,9 20,4+ 0,9 3,1.0,2
3-4 noGa 10 p<0,05 p<0,05 p<0,05

Toapwn s noemanoro B e 0 51,8408 173408 2,8+02
. p<0,05 p<0,05 p<0,05

(o miKyBaHHs) 1210 32100
32,2+0,6 20,7 A+,
15-a noba 10 p<0,05 p<0,05 p<0,05

[IpumiTKa: p — ZOCTOBIPHICTH Pi3HMLI MOKAa3HUKIB y pa3i nopiBHAHHA IC Ta EIl 3 pesynbrataMu KOHTPOIBHOI TPYIH

Tabmmrs 3
Bnuus tioneramy Ha Bmict IK, M/IA ta aktuBnicts CO/l, KT, I'TTIO B TKaHNHAX HATHUPHUKIB TBAPHH
y pa3i EIl Ta IC (M£m)
® . Kiapkicrs | K B nmoan/ | MIA B umoan/ | COI B y.o./ | KT B namoas H,0,/xs/ | I'TIO B umosib GSH/
opMa J1ocIixy .. . P .
TBapuH | (I TKaHWHU) | (MI HpoTeiHy) | (Mr NpoTeiny) MI IIPOTEIHY XB MI IIPOTEiHY
IHTakTHI MOpCHKL 4
cBuHKH 10 74402 11,8+0,7 | 823x2]1 345+ 1,1 6,7+ 04
Ell ta IC na
15-y noGy 10 13,74+ 0,5 21,7+ 1,1 32,2%0,6 142+0,7 2,4+0,2
EKCIIEPUMEHTY (110 p<0,05 p<0,05 p<0,05 p<0,05 P<0,05
JIIKYBaHHS)
EIl ta IC Ha
15-y noGy 8,1+£0,3 12,1+ 0,7 60,1 £0,9 24,9+ 0,9 3,7+0,2
€KCTIEPUMEHTY 10 p>0,05 p<0,05 p<0,05 p<0,05 p<0,05,
(Tmics miKyBaHHS p,<0,05 p,<0,05 p,<0,05 p,<0,05 p,<0,05
TiOIIETAMOM)

[TpumiTKK: p — MOCTOBIPHICTh pisHUI MokasHuKiB y nopiBHsarHi EIT 1 IC 3 pesynsraraMu y KOHTPONBHI TPymi; p, — TOCTOBIip-
HICTP PI3HMUII MOKA3HUKIB Yy IOPIBHSAHHI [0 Ta Micis JiKyBaHHA TioneramoM (Ha 15-y o0y EIl i IC).
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Bucnosku. 1. INoegnannit EIl 3 IC Bukimkae moci-
JOBHE HAPOCTAHHA MPOIIECIB JIMONEPOKCH A Ha TITi TIPH-
THIYCHHS aKTHBHOCTI (PepMEHTIB aHTHOKCHAATHOTO 3aXHCTY
B HaJIHUPKOBHX 3aJI03aX MOYMHAIOYM 3 PAHHBOTO TEPiomy
(3-11 106a) 3 HaHOUIBIIMM CTYIIEHEM BHpaKeHHsS Ha 15-y
N00y eKCIIepUMEHTY IIPOTH KOHTPOITIO, 10 BKa3y€e Ha PO3BHU-
TOK OKCHJIQaHTHOTO CTPECY Ta Ha HOTo MaToreHHUH BIUINB Ha
3anaj]bHUHN MTPOoLeC y TKaHMHAX MapoJIOHTy 1 CTpecy.

TEOPIsS TA EKCIEPHUMEHT

2. 3acToCyBaHHS TIOIETaMy 3yMOBJIFOBAJIO AHTHOKCHIAHT-
HMI1 BIUTMB Ha TIOPYIICHI MOKa3HUKH Jinonepokcuaii i AOC:
surkyBaBest BMicT JIK, MJIA Ta 3pocrana aktuBHiCTE COJJ
1 KT, I'TIO B TkannHax HagHupHUKIB Ha 15-y 100y EIT1IC cro-
COBHO T'pyIHY TBapHH 3 III€I0 MOJIEIUIIO XBOPOOH 1 cTpecy 0e3
BIUIMBY TaKOTO JIIKAPCHKOTO CEPETHIKA 1 BKa3yBaJIO Ha JOLILTb-
HICTb 1 IEPCIIEKTHUBHICTB HOT0 MOJANIBIIOrO BUBYCHHS SIK B SKC-
TIEPUMEHTI, TaK 1 B KITIHIITi.
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MORPHOLOGICAL CHANGES IN THE LIVER OF RATS OF BOTH SEXES WITH FRUCTOSE-INDUCED
NONALCOHOLIC FATTY LIVER DISEASE

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

The aim of study is to make a comparative analysis of structural changes in the liver rats of both sexes, which consumed 20% fructose
solution instead of water for 2 months (after that they drank water for 2 months) and for 4 months.

Materials and methods: 72 white Wistar rats of both sexes were used in experiments. The age of the animals at the beginning of the
research was 3.5—4 months. Rats were removed from of the experiment at the age of 7.5-8 months. The animals were divided into 3 groups:
1 — control, 2 — fructose-induced nonalcoholic fatty liver disease 2 months (after that they drank water for 2 months), 3 — fructose-induced
nonalcoholic fatty liver disease 4 months. Fructose-induced nonalcoholic fatty liver disease in rats was induced by 20% fructose solution
during 2 months (after that they drank water during 2 months) and 4 months. The development of nonalcoholic fatty liver disease was
confirmed morphologically.

Results. Long-term use of a 20% fructose solution causes changes in lipid metabolism in the body of experimental animals, which is
characterized by the development of fatty liver disease. Violation of the liver structure is more pronounced when consuming fructose for
4 months as compared to drinking fructose for 2 months with 2 months of rest. In female rats, compared to male ones, structural changes of
the hepatic parenchyma (the volume of the affected areas and the degree of severity of changes in them) are significantly more evident in both
terms of the study.

Key words: liver, nonalcoholic fatty liver disease, fructose, rats, sex, morphological changes.

YIK 616.36-091.8:616.36-003.826-02:547.455.633

0. B. Jlenedias, O. B. Coneas, O. O. JleBuyk, O. M. Coneasp, O. I1. Anapiimmnn

MOP®OJIOTTYHI 3MIHA B NMEYIHII PI3HOCTATEBUX INYPIB V PA31 ®PYKTO3HO-THIYKOBAHOT
HEAJIKOT'OJIbHOI ’)KMPOBOI XBOPOBU MEYIHKHU

Teproninbcokuil HayioHanvHuti meduynuil yHisepcumem imeni 1. A. Topbauescokoeo Minicmepcmea oxoponu 300pos’s Ykpaiuu,
Tepnonine, Ykpaina

B ekcriepuMeHTax BUKOpHCTaHO 72 pizHocTaresi Oini urypu Bicrap. Bik TBapuu ctanoBuB 7,5-8 micsiB. HeankoromnbsHy )KHpOBY XBOpO-
Oy MediHKH BUKIHKAIH THTTAM 20% po3unHy (pyKTO3H IPOTATroM 2 (TIicist HbOro 2 MicsIli MK BOAY) i mpoTsiroM 4 Mmicsiis. HeankoronsHa
KUPOBa XBOp0Oa MeYiHKM MOP(HOIOTIYHO MiATBEp/UKeHA. BcTaHOBIEGHO, IO TpHBaie, MPOTSAroM 2 1 4 MiCsLiB, BUKOPHCTaHHS (QPyKTO3H
BHKJIMKA€ 3MiHH JIiITTHOTO 0OMiHY B OpraHi3Mi eKCIIepUMEHTaIbHUX TBAPHH, 110 XapaKTEPU3Y€EThCS PO3BUTKOM JKMPOBOT TUCTPOdIT HeUiHKA.
[MopymmeHHs CTPYKTypH TIeHiHK! OUTBII BEpaXkeH] y pasi BKUBAHHS (PYKTO3M MPOTATOM 4 MICSIIIB TIOPIBHSIHO 3 2 MICAILIMH 1 2 MiCAIISIMI
MepepBH. Y CaMHIlb, MOPIBHSIHO i3 CAMIISIMHU, CTPYKTYPHI 3MiHH TapeHXIMHU MEYiHKU (00’ €M ypaKeHUX JUISHOK i CTYIiHb BUPaKEHOCTI 3MiH)
3HAYHO O1MTBIII B 00M/IBA TEPMIHH JIOCITi[DKCHHS.

KutiouoBi ciioBa: nedinka, HeankoronbHa JKMPOBa XBOpOOa MediHKH, GPyKTo3a, IypH, CTaTh, MOP(OIOTIYHI 3MiHH.

Introduction. Dietary habits impact human health, which
leads to the increase of obesity and associated diseases, such as

tion of moderate amount of fructose containing sugar-sweet-
ened fluid for a few weeks can induce insulin resistance and

non-alcoholic fatty liver disease (NAFLD), diabetes mellitus
type 2, cardiovascular disease [1; 2]. Increased fructose intake
is associated with obesity, metabolic syndrome and NAFLD
[3; 4; 5]. High-fructose intake increases hepatic lipogenesis
and content of liver fat, decreases sensitivity of hepatic cells to
insulin independently from weight increase [6]. The consump-
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CrarTs MOUIUPIOETHCS HA YMOBAX JIIICH3IT

change the profile of serum fatty acids [7].

Hepatic fructose and glucose metabolism promote spe-
cific mechanisms of metabolic disturbances [8], because the
liver plays an important role in fructose clearance. Regular
consumption of fructose-sweetened beverages in moderate
doses increases hepatic fatty acids synthesis even in a basal
state [9], also fructose induces the main hepatic transcription
factors that regulates the expression of lipogenic enzymes
(fatty acid synthase and acetyl-CoA carboxylase) [10].

It is a compensatory mechanism, which enhances
hexose disposal and supports metabolic homeostasis in
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response to the uptake of carbohydrate loads [11], may
increase lipogenesis from microbiota-derived acetate [12].
The amount and composition of carbohydrates in the diet
can modify substrate flux in the liver.

A long (7 weeks) daily consumption of fructose, glu-
cose and sucrose increased fasting human fibroblast growth
factor 21 in healthy, thin men. Authors also concluded that
excessive carbohydrates may impact human fibroblast
growth factor 21 concentration in people suffering from the
metabolic syndrome [13]. It can lead to liver fibrosis.

Non-alcoholic steatohepatitis is a progressive form of
NAFLD associated with steatosis, hepatocellular injury,
inflammation and fibrosis [14]. It is well known that a low
free sugar diet in overweight/obese NAFLD patients may
reduce hepatic steatosis and fibrosis. The mechanism is
improving glycemic indices, decreasing the concentration
of inflammation biomarkers, triglycerides, and level of
total cholesterol [15].

The aim of the study is to make a comparative anal-
ysis of structural changes in the liver rats of both sexes,
which consumed 20% fructose solution instead of water for
2 months (after that during 2 months they drunk water) and
4 months.

Research materials and methods. 72 white Wistar rats
of both sexes were used in experiments. At the beginning
of the research the age of the animals was 3.5-4 months.
The rats were removed from the experiment at the age of
7.5-8 months. The animals were divided into 3 groups: 1 —
control, 2 — nonalcoholic fatty liver disease induced with
fructose consumption during 2 months (and after that they
drank water for 2 months), 3 — nonalcoholic fatty liver dis-
ease induced with fructose consumption during 4 months.
Fructose-induced nonalcoholic fatty liver disease was
induced by drinking 20% fructose solution instead of water
during 2 months (and after that for 2 months they drank
water) and 20% fructose solution during 4 months [16].
The development of fructose-induced nonalcoholic fatty
liver disecase was confirmed morphologically. Euthanasia
of rats was carried out by total bleeding from the heart after
previous thiopental-sodium anesthesia (60 mg/kg"! of the
animal’s body weight intraperitoneally). The pieces of liver
were taken immediately after taken blood from the heart of
the animal and fixed in a 10% solution of neutral formalin.
No earlier than in two weeks, the preparations were washed
in the tap water and held in alcohol, poured into paraffin
blocks [17]. Morphological study of the liver was carried
out in specimens stained with hematoxylin-eosin under a
light microscope.

All experiments were carried out in the first half of the day
at a temperature of 18-22°C, relative humidity of 40—60%
and illumination of 250 lux. The experiments were performed
in compliance with the norms of the Council of Europe Con-
vention on the Protection of Vertebrate Animals Used for
Research and Other Scientific Purposes (Strasbourg, March
18, 1986), the resolution of the First National Congress on
Bioethics (Kyiv, 2001), and the order of the Ministry of Health
of Ukraine No 690 of September 23, 20009.

Research results and discussion. No significant dif-
ferences in the structure of the studied organ were found in
light-microscopic specimens of the livers of the control group
of rats of both sexes. The parenchyma of the liver looks quite
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homogeneous, the hepatocytes in the hepatic lobules are
located in the form of trabecules (double chains of cells),
which are oriented radially in relation to the central veins.
There are no distinct layers of connective tissue between the
lobules, so their boundaries are conditionally determined by
the location of 6 hepatic triads on the periphery of each lob-
ule. Blood filling of all vessels is moderate (Fig. 1).

Fig. 1. A fragment of the liver of an intact female
rat. Poorly defined lobular structure of the organ. 1.
Central vein with blood formed elements. 2. Cords of
hepatocytes. 3. Interlobular triad. Hematoxylin and

eosin staining. x100

After 2 months of fructose drinking in the liver speci-
mens, prominent parenchymal changes are revealed mostly
at the periphery of female liver. They look like aggrega-
tions of enlarged hepatocytes with light oxyphilic inho-
mogeneous vacuolized cytoplasm. The cells were lying
in a disorderly manner, their correct placement by beams,
which are radially oriented in the liver lobules, was signif-
icantly disturbed, the nuclei of some cells were pycnotic.
The orientation of hemocapillaries in the affected areas was
disturbed, and outside the areas of fatty liver, their lumens
were unevenly filled with blood (Fig. 2).

Fig. 2. 2 months of administration of 20% fructose
solution, weakly expressed lobular structure of the female
rat liver. 1. The central vein with blood formed elements.
2. Moderately changed cords of hepatocytes at the center
of lobule. 3. Disorganized trabeculae of hepatocytes at
the periphery. 4. Enlarged hepatocytes with vacuolized
cytoplasm. Hematoxylin and eosin staining. x100

Hepatic parenchyma of male rats seems less changed
at the same period of experiment. The areas of hepato-
cytes affected with lipid dystrophy were not so numerous
and have smaller size. Cord-like arrangement of cells and
hemocapillaries between them are better saved (Fig. 3).
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Fig. 3. A fragment of the male rat liver, 2 months of
20 % fructose solution drinking. Interlobular triad 1.
Blood filled interlobular vein. 2. Clearly changed cords
of hepatocytes. 3. Enlightenment and vacuolization of
the cell cytoplasm. Hematoxylin and eosin staining.
x100

At the same time, at the periphery of lobules, the signs
of blood circulation disorders (dilatation and blood filling
of vessels) are often revealed and in the nearest paren-
chyma the arrangement of cells was violated; the cytoplasm
of enlarged cells is lighter and vacuolized. The irregular
shaped heterochromatic nuclei in some hepatocytes looked
pycnotic (Fig. 4).

Fig. 4. A fragment of the female rat liver with
triad, 2 months of 20 % fructose solution drinking.
1. Considerable hemostasis in veins. 2. Irregular
arrangement of hepatocytes at the periphery of
lobules. 3. Pronounced enlightenment of cells.
Hematoxylin and eosin staining. x 100

Excessive fructose consumption causes the development
of NAFLD, but data of literature [ 18] show that limitation of
fructose consumption for six weeks led to a small, but sta-
tistically significant, decrease in intrahepatic lipid content in
comparison with the isocaloric control group. In our experi-
ment, greater changes were found in a female rat liver.

According to the literature data, there are the similar
results in humans [19]. High fructose food significantly
increased postprandial hepatic lipogenesis de novo and
this effect was evident in women. Despite an increase in
hepatic lipogenesis de novo, there was no change in dietary
fatty acid oxidation. Women are more responsive to higher
amounts of fructose in food than men. Long-term keeping
to that bad habit may lead to changes in hepatic fatty acid
distribution and eventually liver fat [19]. That we observed
in the next part of the experiment, where fructose intake
continued for 4 months.

16

The common structure of the liver is significantly
changed. Numerous large areas of dystrophically altered
cells are revealed, which (places) differ in color heteroge-
neity, have different sizes and are present now both at the
periphery and centrally in lobules. The cells in them are
significantly larger and their cytoplasm is lightened, and
nuclei are weakly contoured. In cells of larger nodules, the
nuclei are practically indistinguishable. Among the hepat-
ocytes outside the changed areas, a greater number of dark
cells had heterochromatic nuclei (Fig. 5).

Fig. 5. A fragment of the liver of a female rat after
4 months of 20 % fructose solution drinking. 1.
Numerous changed hepatocytes with inhomogeneous
cytoplasm. 2. A dilated vein with significant blood
filling. 3. Bile duct. 4. Cells with heterochromatic
nuclei. Hematoxylin and eosin staining. x 100

Under high magnification, a pronounced dilatation and
blood filling of the organ’s vessels is revealed, the hepatic
cords don’t have a clear radial arrangement in the lobules,
in some noduli, hepatocytes are completely destroyed and
replaced by a homogeneous slight oxyphilic mass (lipids).
Lymphobhistiocytic infiltrates are found around the vessels
in the hepatic triads. In the hepatic parenchyma outside the
pathological nodes, the cytoplasm of most cells looks hetero-
geneously vacuolated, the size of such vacuoles ranging from
small to medium. Single cells with signs of mitotic division
are found between such vacuolated hepatocytes (Fig. 6).

Fig. 6. A fragment of the liver of a male rat after 4
months of 20 % fructose solution drinking.
1. Interlobular vein lumen. 2. Aggregation of
lymphocytes and histiocytes in hepatic triad.
3. Vacuolized hepatocytes. 4. Mitotic figures.
Hematoxylin and eosin staining. x 100

In the histological specimens of the liver of male rats, a
smaller number of steatohepatosis nodules is revealed. Like
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in the female rats’ liver they are located diffusely in different
parts of the organ, but their sizes are comparatively smaller
than in females. The general cytoarchitectonics of the liver
is also significantly disturbed — the lobular structure is not
pronounced, but the radial arrangement of the hepatic cords
around the central veins is preserved better than in females
(Fig. 7). Similar to the female liver, the majority of hepato-
cytes outside the damaged areas of pronounced fatty degen-
eration contain numerous small and medium-sized vacuoles,
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which makes their cytoplasm heterogeneous (Fig. 8).

4 months of 20% fructose solution drinking. 1. Areas

Fig. 8. A fragment of the liver of a male rat after 4
months of 20% fructose solution drinking.

1. Formation of a blood clot. 2. Aggregations of
lymphocytes and histiocytes. 3. The bile duct.
4. Hepatocytes with a vacuolized cytoplasm.
Hematoxylin and eosin staining. x 100

Significant blood filling of vessels and accumulation of
lymphocytes and histiocytes around them is also observed.
Dividing hepatocytes are found a little more often than in
the preparations of female rats, but dark hepatocytes were
revealed less frequently. Under high magnification, hetero-
geneity of hepatocyte cytoplasm is clearly visible.

Conclusions. A long usage of a 20% fructose solution
causes changes in lipid metabolism in the body of experimen-
tal animals, which is characterized by the development of fatty
liver disease. Disturbance of the liver structure is more pro-
nounced when consuming fructose for 4 months compared to
2 months with 2 months of rest. In female rats, compared to
male, parenchymal changes of the liver (the volume of the
affected areas and severity of changes) are significantly more
evident in both terms of the study.

Fig. 7. A fragment of the liver of a female rat after

of steatohepatosis. 2. Lumen of the central vein.
Hematoxylin and eosin staining. x 100
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OCOBJIUBOCTI AHTTOI'EHE3Y MO3KY 3A YMOB HEHTUJIEHETETPA30JI
IIT3)-IHAYKOBAHOI'O KIHAJIIHI'A TA TPAHCKPAHIAJIBHOI CTUMVYJIALII
HNOCTIHHAM CTPYMOM MO30YKA

Opecpknit HallIOHATFHAN MeTUIHUH yHiBepcuTeT, Onmeca, Yipaina
YK 615.213: 616.13-018.74

M. II. IlepBak, H. 1. Bykpeesa, O. A. Kamenko, O. /1. Padennka, JI. C. opneBcbkuii

OCOBJIMBOCTI AHI'TOI'EHE3Y MO3KY 3A YMOB NNEHTHJIEHETETPA3O0JI (IIT3)-IHAYKOBAHOI'O KIHJJIIHTA
TA TPAHCKPAHIAJIBHOI CTUMYJIANIT MOCTIMHAM CTPYMOM MO304YKA

O0ecvkuti HayioHanbHull meduynuil yHigepcumem, Qdeca, Yxkpaina

Mertoro ociimkeHHsT OyJ0 BUBUYEHHS LIUIBHOCTI MIKPOCYAMH y HIypiB i3 nentuneHererpason ([1T3)-BUKiIuKaHMM KiHIIHIOM y KOpi
TOJIOBHOTO MO3KY Ta 33 YMOB 3aCTOCYBaHHs TPAHCKPaHIaJbHOTO MOAPA3HEHHS NMOCTiHHWM cTpyMoM. Bcranorneno, mo TIIIIC xatonom
(TIIIC, 500 pA, 15.0 XxB) MO304YKa 3aTPHMY€E PO3BHTOK I'eHEpali3oBaHuX cymaoM. LL[inpHICTh MIKPOCYIHH y IIYpiB i3 KiHATIHTOM MEPEBHIILY-
Bajla TaKy y LIypiB rpynu KoHtpoio Ha 63,1% (P<0,05). ¥V kinmninrosux mgypis i3 TIITIC noniGui BinminHoCTI cranoBumu 25,7% (P<0,05)
1 omHOYacHO Oy pocToBipHO MeHmMMHE (Ha 23,0%) Hixk y KinutiHroBux mypis i3 xubuumu TIITIC (P<0,05). Otpumani pe3ynsratu cBij-
yarb, 0 TTIIIC xaTomom Mo304Ka mormepekae opMyBaHHS KiHUTIHT-BUKIMKAHUX CYZIOM Ta aHTIOTeHe3 y KOpi TOJIOBHOTO MO3KY, 3MEHIITY€e
MiTO3 eHI0TeTialbHUX KIIITHH, @ TAKOXK TPOAYKLito Kosareny IV.

KitrouoBi c;10Ba: XpoHiyHa eMiIeNTHYHA aKTHBHICTD, TPAHCKPaHiaJIbHE MOJJPa3HeHHs MOCTIHHAM CTPyMOM, MO304OK, aHTiOTeHe3, KoJa-
red IV.

UDC 615.213: 616.13-018.74

M. P. Pervak, N. I. Bukreeva, O. A. Kashchenko, O. D. Ryabenka, L. S. Godlevsky

PECULIARITIES OF BRAIN ANGIOGENESIS UNDER PENTYLENETETRAZOLE (PTZ)-INDUCED
KINDLING AND CEREBELLAR TRANSCRANIAL DIRECT CURRENT STIMULATION

Odesa National Medical University, Odesa, Ukraine

Background. Angiogenesis associated with neuroimmune inflammation is an important pathogenetic mechanism of chronic
epileptogenesis.

The study aimed to study the microvascular density in the brain cortex of rats with pentylenetetrazol (PTZ)-induced kindling and under
transcranial direct current stimulation conditions.

Methods. For three weeks, kindling was produced via PTZ (35,0 mg/kg, i.p.) administration. TDCS (500 pA, 15.0 min) was applied with
a cathode to the frontal and cerebellar cortex 60 min before each subsequent administration of an epileptogen.

Results. Cerebellar TDCS delays the development of generalized convulsions, while frontal cortex TDCS causes a less pronounced
protective effect. The density of microvessels, which was determined by the presence of growth buds and endothelial cell mitoses in rats
with developed kindling, increased by 47.6% compared to the control (P<0.05). Against the background of cerebellar TDCS, the density of
microvessels exceeded that in the control group by 10,4% (P>0.05) and was significantly lower compared to the group with false stimulations
(P<0.05). The microvascular density determined by collagen IV staining in rats with developed kindling was 63.1% higher than in the control
group (P<0.05). In kindling rats with TDCS, such differences were 25.7% (P<0.05) and, at the same time, were significantly lower (by 23.0%)
compared to that in kindling rats with false TDCS (P<0.05).

Conclusions. The cerebellar cathode-triggered TDCS prevents the formation of kindling-induced seizures and angiogenesis in the cerebral
cortex. Moreover, it reduces endothelial cell mitosis and collagen IV production.

Key words: chronic epileptic activity, transcranial direct current stimulation, cerebellum, angiogenesis, collagen IV.

CxopodeHHs PPAR-y — penentop, KWl aKTUBYE€ HEPOKCHCOMHUH

' AMK — rama-amiHOMacisiHa KUCIOTa npomideparop rama

I'EB — remato-eHnedaniganii 6ap’ep VEGF — daxkTtop pocTy eHAOTENII0 CyIuH

[IT3 — meHTHICHETETPA30T

TIIIIC — TpaHCKpaHiadbHE MOAPA3HEHHS MOCTIHHUM Beryn. MexaHi3Mu aHriorenesy, IOB’si3aHi 3 yTBO-
CTPYMOM PEHHSIM Mepexi MIKpOCY/IMH, € Ba)KIIMBUMH B NTATOTEHE31

XPOHIYHOTO 3amaJieHHs, sIke B HEPBOBIW TKaHUHI 3a0e3-
nevye 30KpeMa pO3BUTOK XPOHIYHOI eMiIeNTUYHOT aKTHB-
© M. I Tlepsax, H. I. Bykpeesa, O. A. Kaienxo, ta in., 2024 gocri [1]. HelipoiMyHHe 3ananeHHs MoB’s3aHe i3 BUBiIb-

HEHHSIM MOJYJSITOPIB POCTY CYOHMH, 30KpeMa (akropa

CrarTs MOUIUPIOETHCS HA YMOBAX JIIICH3I1T
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pocry ennorenito cynus (VEGF), 3MiHaMu mpoHUKHOCTI
remaro-cHieaaiunoro 6ap’epy (I'EB), aktusaiiiero mic-
1IEBOT MIKPOIIIii, 110 B KOMITJICKCI 3a0e3Ieuy€e aHTioreHes,
MiIBUIICHHS 30y/UIMBOCTI HEHPOHIB, sSKEC Bi0yBa€ThCs
B TOMY YHCIIi 32 paXyHOK HaJIMIpHOTO CHHTE3Y KOJareHy,
Ta 3MIH MDKKIITHHHOTO MaTpUKCY 3 (OpMyBaHHSIM pyO-
ueBoi TkaHuHM [2]. OcTaHHs 3a0e3neuye CTIHKAN Xapak-
TEp eMUICHTOTEHE3Y.

[Ipomecn aHrioreHe3y Ta CYIOMHOI aKTHBHOCTI TICHO
OB 513aHi, MO3asgK HEWPO-BaCKYJISAPHUHA KOMIUIEKC € OCHO-
BHOIO (DYHKITIOHAJIFHOFO OJJMHHUIICIO HEPBOBOI TKAaHUHHU [2; 3].
ITocunennst aHrioreHesy Ta 3pOCTAaHHS MIUTLHOCTI MIiKpO-
CyAMH crocrepiraiu y pasi nentuieHererpason (I1T3)-
iHIyKoBaHOTO KiHTH3Y [4]. OcraHHIM uYacoM po3poOKa
ITIXO/IIB /10 TOTIEPE/PKEHHS aHTIOTeHe3y € MePCIIeKTHBHOO
3 TOYKH 30py BH3Ha4eHHs epeKTHBHMX 3aco0iB rpodinak-
THKH Ta JIKyBaHHS XPOHIYHHMX 3aXBOPIOBAHb T'OJIOBHOTO
MO3Ky [1; 4]. Ha choromHi BCTaHOBJICHO HH3KY KJIITHHHIX
Ta MOJIEKYJIIPHUX MEXaHi3MIB peajti3alii BIUIMBIB TpaHCKpa-
HiapHOTO TOpa3HeHHs mocTiitanM ctpymom (TIITIC) Ha
MIPOIIeCH aHTiOTeHe3y, HeHpOreHe3y Ta PO3BUTKY HEUpOi-
MyHHOTO 3ananeHss [5]. Ciif 3a3Ha9nTH, 1110, HE3BAKAIOUH
Ha TICHUH 3B’S30K aHTIOTEHE3y Ta 3alajieHHs, JaHi MO0
By TIITIC Ha cTaH MIiKpOIMPKYISIMii € HEOTHO3HAU-
HHUMH Ta TOTPEOYIOTh MOAAJIBIIOr0 I0CIIHKEHHS [6].

MeTa gocaizkeHHs rojsirajia y BUBYCHHI HIUIBHOCTI
MikpocyauH y mypiB i3 I[1T3-BuknnkaHuM KiHIUTIHTOM
y KOpi TOJIOBHOTO MO3Ky Ta 3a yMOB 3actocyBanus TIIIIC
CTPYKTYp (DpOHTAJILHOT KOPH Ta MO30UKa.

MarepiaJy Ta MeTOAU A0CTiIKEHHS.

ExcnepumeHTaIbHI TBAPUHU

JocnimKkeH s TpOBOAMIN Ha 29 IIypax — caMIlsiX JiHil
Bicrap BikoM 2—3 wmicsii, macoro 180-220 1. TBapuH yTpH-
MyBalld 3a CTaHOApTHHX yMOB Temrmeparypu (23+2°C),
Bosorocti (60%) Ta 12-TOAMHHOTO NHKIY 3MIHH OCBIT-
JIEHHS 3 BUTbHUM JIOCTYTIOM JI0 BOJH Ta TKi. YCi mporenypu
NPOBOAMINCH Y BIAMOBIAHOCTI 10 pexkoMenmaiiiii Kepis-
HUILITBA 3 OISy Ta BHUKOPHCTaHHS J1aOOPAaTOPHUX TBa-
puH, npuitHaToro HarioHalbHUMHU IHCTUTYTaMU 3710pOB’SI
(berecna, CIIIA), a TakoX BiJIIOBITHO 10 J103BOJTY KOMiCii
3 6ioetnkn OechKOro HaliOHAIBEHOTO METMYHOTO yHIBEp-
curety (mpotokon 3a Ne 1 Bix 14.03.2023).

Mopnesb XpoHiuHOI enisencii

[T3-kxinmmiaTa BiATBOPIOBAIN BIAOBIIHO IO PaHIIIe
HaBeneHoi metomuku [7]. 3okpema, I[1T3 (P6500, Sigma-
Aldrich, St. Louis, MO, USA) pozunssmu B 0,9% po3-
gprHi NaCl ex tempore i BBOIWIN BHYTPIIIHEOOUEPEBUHHO
(B/ouep) B 1031 35,0 mr/kr npoTsirom 21 100w.

YV BCIX BKJIFOUEHUX JI0 IMYHOTICTOXIMIYHUX TOCIIIIKCHb
IIypIB MICJISt KOKHOTO 3 TPHOX OCTaHHIX BBeneHb [1T3 cro-
cTepirajiuch cyaoMu TsokkicTio 4-5 GaniB. Llypam rpynu
KOHTpoJst BBOAWIM B/ouep 0,9% ¢izionoridauii po3unH
NaCl. ITicnist kokHOT 1H’€Kii HIypiB MOMIIIANM HAOJMHII
B 130JIb0BaHy IIPO30PY KIITKY 3 OpPrcKia 1 OLiHIOBAaIH
TSDKKICTB cyoM TpoTsroM 30 XB 3a mecTHOaIbHOO IIKa-
1010 [7]. TSDKKICTh CYIOM OIIHIOBAJM 32 TAKOIO IIKAJIOH:
0 — BimCyTHICTB cymoM; | — 3aBMUpaHHS, TPEMOP i MiOKJIO-
HIYHI TOCMHAKYBAaHHS OKPEMHX T'pyH M’ s3iB; 2 — KIOHIYHI
CYZIOMH BCBHOTO Tina; 3 — KJIOHIYHI HaITa 0Bi CyJIOMH Tepe-
JHIX KIHIIBOK Tija 3 migiioMaMM Ha 3aaHi Jianu; 4 — rede-
paJtizoBaHi KJIOHIKO-TOHIYHI CYJIOMH 3 BTPATOI0 PiBHOBAru

20

Ta MagiHHSIMU; 5 — MOBTOPHI HaMa Iy, sIK Ha 4-iif cTauii, abo
JICTaJIbHUI PE3yJIbTaT BHACIIIOK HAMAiB.

ExcriepumenTanbHi rpynu Oyino copMOBaHO TakuM
yuHOM (puc. 1):

— iHTaKTHI 1ypH i3 BBegeHHs MU 0,9% po3unny NaCl ta
xuboanMu TTITIC (8 mrypis);

— BBenenns IIT3 Ta 3pificuends xubOnumx TIITIC
(12 mypi);

— TIIIC na 30HY Mo30uka Ta BBemeHHS [IT3 Ta
(9 mypis).

Bruus TIIIC

3a 60 XB mepes KOKHHM YEpProBHUM 3aCTOCYBaHHSIM
CMUICNTOreHy 3MIMCHIOBAIIM BIUIMB KAaTOJOM IOCTIHHOTO
ctpymy («GRASS» crumymstop, Astro.Med.Inc., CIIIA)
Ha Kopy Mo3o0uka. J{is mporo karon (miamerp 3,5 Mm) Qik-
CyBaJIM 3a JIONIOMOTOI0 TYMOBOI CTPIUKH KayJajibHO Bij
naMOM 1O CEepeAHil JiHIT OPIEHTOBHO B 30HI MPOEKIIii
Mo30uka [§]. IlonepenHbo Ha 30HY PO3TALIyBaHHS €JIEK-
TPOa HAHOCHJIH CIICKTPOTIPOBi HUI renb. AHOI (40x45 MM)
PO3MiITyBaIH Ha )KUBOTI typa. [locriitamii ctpym (500 pA)
MIPOITYCKaJIH MPOTAroM 15 XB.

+24r1

BeeaeHHA 0,9% disionoriuHoro D
po3umnHy Nacl

npotArom 21 aobu
+xuBHi TNNC

IHTaKTHI uypr
(n=8)

Ipyna KOHTpOAA -
KIHAAIHIOBI LWypH i3

EBTAHASIA+
IMYHOTICTOXIMIHHI
LOCIIHEHHA

BeeneHHA MT3 (35,0 mr/kr,
B/ouep) wonoboso npoTArom
21 nobn
+xuBHi TNNC

XubBHWMM TNNC
(n=12})

Bsegenna MT3 (35,0 mr/kr,
8/ouep) woanoboso
npoTtAarom 21 go6wn

+ TIINC mozouka

KinaniHrosux wypu
i3TANC

{n=3)

/

Puc. 1. lu3aiin qocaixkeHHst

[lypaM rpynu KOHTpPOIIO, @ TAKOXK IHTAKTHUM IIypam
saiticaroBany xuoOHI TIIIIC, mix vac BUKOHAHHS SIKUX (ik-
CyBaJIM €JIEKTPOU Ta YyTPUMYBAJIX HIypiB IPOTSTOM 15 XB
0e3 MmpoITyCcKaHHS eNeKTpUIHOro cTpymy (puc. 1). Hlypis
cnocteprianu npotaroM 30 xB micia TIIIIC Ta xubHMX
TIIIC (rpymna KOHTPOIIO).

ImyHoricroximiunmii ananis

JIiss poBeNeHHS IMYHOTICTOXIMIYHOTO JIOCIIKEHHS
3riIHO 3 paHille HaBeJEHHM METOJAOM [7] BHKOPHCTO-
ByBanu antutiia Collagen IV: sc-29010 (Santa Cruz
Biotechnology), Collagen IV (CollV; goat, SouthernBiotech
1340-01, 1:250, Birmingham, AL, CIIIA). TkaHUHH T0OJI0B-
Horo Mo3ky ¢ikcyBamu B 10% dopmanpaeriai i 3romom
napadinizyBamu. 3 mapadiHi3oBaHUX OJOKIB BHTOTOB-
JISUTA 3pi3W TOBIIMHOIO 5 MKM 32 JOMIOMOTOIO POTAIiHHOTO
MIKpOTOMa, PO3MILIyBaJIM X Ha MPEIMETHOMY CKJIi, BKpH-
ToMy Tomi-L-mizuHoM [7]. s BU3HAUEHHsI BiIMiHHOCTEH
y excnpecii konareny IV, sk mapkepa pocty cyauH [9],
y TKaHMHI MO3KY BHKOPHCTOBYBAJIH aBiAWH-O10THHIIEPOK-
cunasuuii Meton [7]. Kpim Toro, B OKpeMux cepisix cro-
CTEepEkKEHb 3aCTOCOBYBAIN MOJM(IKOBAaHY METOIHKY 1MII-
perHauii cpibmom 3a [10].

300pakeHHSI OTPUMYBAJIH 3a JOMOMOIOI CBITJIOBOTO
Mmikpockora Olympus BX53 ta EVOS® FL Auto Imaging
System (Life Technol., Itd.) i ananizyBanm BizyansHo. ITin-
paxyHOK YHCIa CYIHH HPOBOJAWIM CIINMM MeTomoM. B
10 momsix 3 3pi3iB KOPH MO3KY, SIKi OyII0 OTPIMAaHO B MEXax
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2,0-1,5 MM poHTaJIBHO 1 KaJaJdbHO BiJl OpErMU KOXKHOTO
IIypa, BU3HAYAIM YHUCIIO MIKPOCYHMH (KamiIsipiB) Majoro
niamerpa (7-10 mxm 3a [11] y momsix posmipom 500 x
500 mxMm (0,25 mm?) 3a 36inbmends x400. OcobauBiCTIO
peecTpanii HasBHOCTI aHTiOreHe3y B 3pa3Kax 3 iMIperHa-
Li€r0 CpiOIoM 3MIHCHIOBAIM 32 XapaKTEpPHUMHU O3HaKaMH
HAsSBHOCTI «OPYHBOK POCTY», a TaKOX HAsSBHOCTI MiTO3y
SH/IOTeMaTFHIX KIITHH (puc. 2, A). OTHOYaCHO AOTPUMY-
BAJINCH TPABHJIA IO/I0 BKJIIOUCHHS IO MiAPaxyHKy JIUIIE
MIKPOCYIHH i3 YiTKO BU3HAYEHNM JFOMEHOM Ta irHOPYBaH-
HSIM BHITQJKiB IOMIEPEKOBOTO 3pi3y MikpocyanH [12].

CraTucTHYHI poueaypu

JUis  TpoBENeHHA CTAaTUCTUYHOI OOpOOKM OTpUM-
HHUX pe3yJbTariB BUKOpHCTOBYBaM SPSS mnporpamy s
Windows (SPSS Inc., Bepcis 21.0, Yukaro, CILA). s
TIOPIBHSIHHSI TOKA3HUKIB MK IpynaMu KoHtpouto Ta [1T3-
BUKJIMKAQHOTO KiHJUIIHT'Y 3aCTOCOBYBAJIN HEMApHUH IBOCTO-
ponHiii t-rect CrionenTta. BinMiHHOCTI MK TpynaMu mnpu-
iManu sk moctoBipHi mpu P<0,05. PozpaxoByBanu cepenHi
BEJIMYMHH, CEPETHHOKBAIPATHIHE BIAXMICHHS Ta TIOMUIIKY
CepeHbO1 BEIMUNHH, SIKi BUKOPHUCTOBYBAJIH JUIS TPEACTaB-
JICHHS! OTPHIMAaHMX PE3yJbTaTiB.

Puc. 2. Cepeopinns 3a Fujimoto et al., (1996) [10].
HasiBHiCTBH 30HH POCTY CYIMHH B XapaKTePHOMY
«CIITIOBHIHOMY» PO3TaJjiy:KeHHi MiKpoCyIuHH
NMO3HA4eHO cTPiiKolo (A). b — ycepenneni pesynsraTn
BU3HAYCHHS IUILHOCTI MIKPOCYIMH y % CTOCOBHO IpyIH
IHTAKTHHUX HIYPiB (KOHTPOJIb), AKUI NpuitHaTo 32 100%
(opaunara) npu THIIC mo30uka. * — P<0,05 nopiBHsiHO
10 koHTpoio; # —P<0,05 — mopiBHsAHO 10 MYypiB i3
kinginrom (Meron ANOVA+ Newman-Keuls Tecr)

Pe3yabTaTi Ta iX 00roBOpeHHs

@dopmyBaHHSI KIHIUIIHTY ~CYHPOBOJIKYBAJIOChH CKOPO-
YEHHSIM JIATEHTHOTO NEpIOAy CYJAOM: IiC/s OCTaHHBOTO
3acrocyBanHs [1T3 (21-a in’exuist) JaTeHTHUN Tiepio OyB
MEHIINM TIOPIBHSIHO 3 TaKUM, SIKUH PEECTPYBAJIH ITICIIS
Tperboi iH’ekuii eninenroreny Ha 51,1% (P<0,05). Po3sn-
HEHUHM KIHJUIIHT XapakTepu3yBaBCs BHHUKHEHHSIM TICHe-
paltizoBaHUX KJIOHIYHO-TOHIYHHX CYZOM (4 0amnm) y mmecTd
i3 JBaHAIIATH WIypiB, SKi HOCWIIM TTOBTOPHHUI XapakTep
y pemrtu TBapuH (Tadm. 1). ¥ nrypis i3 TIITIC 3081 MO304YKa
JIOCTOBIpHE TIOZOBKEHHS JIATEHTHOTO TMEpiomy TepIIux
CYZIOM TMOPIBHSIHO O KOHTPOJISL CIIOCTEPIraaoCh BXKE IMTICIs
9-ro 3actocyBanHs eniientoreHa (Ha 24,7%, P<0,05) i micis
21-ro BBeaennst [1T3 TpuBaicTh IaTEHTHOTO TIEPIOY TIEpe-
BHUIIIyBaJIa TIOKa3HKK y KoHTpoui Ha 34,8% (P<0,05).

TsoKKICTh CY/IOM JTOCTOBIPHO 3MEHIIYBajach MMOYHHA-
toun 3 17-ro 3acTocyBaHHS e€NUIENTOreHa, KO y Oulb-
mocti mypiB (6 i3 9) BUABISUIHCH MIOKJIOHIYHI CYIOMH
M’sI3iB TyqyOa Ta mMepeqHixX KiHmiBoK. JlOCTOBipHI Bif-
MIHHOCTI 30epirajaich M0 KiHI CHOCTEKEPEHHS 1 Micis

TEOPIsS TA EKCIEPHUMEHT

21-ro 3actocyBanns [1T3 ix TspKKicTh Oyiia MEHIIOH Ha
16,7% nopiasiHO 3 KoHTpOJeM (P<0,05) (Tadm. 1).

Puc. 3. lnnamika imyHoricroxiMiuyHoro 3adapBiieHHs
Ha koJareH IV Tkannnn ¢gpoHTANBHUX BiIIIB MO3KY
y mypis 3 IIT3-ingykoBanum KinadiHrom 3a ymoB
3actocyBanHs TIIIC mo3o0uka
Io3nauku: A — inTakTHa TBapuHa 3 xuouumu TIIIC;
b — po3BuneHuii kinaainr Ha i xuonux TIITIC;

B — kinjutinr 3a ymos 3acrocyBanns TIIIIC;

I' — misibHicTH MikpocyTuH y % €TOCOBHO Irpynu
IHTAaKTHHX IypiB, npuiiHATHX 32 100% (opauHaTa)
B Ipynax cnocrepesxkenHs (adcuuca). * — P<0,05
MOPiBHAHO 3 IPYNOI0 iIHTAKTHUX LIYPiB 3 XUOHUMH
TIIIIC; # — P<0,05 nopiBHSIHO 3 TPyNOI0 KiHIJTiHTOBHX
mypiB (ANOVA+ Newman-Keuls). Tunosi
MiKpocy1HHH, siKi OpaJii 710 yBaru mij 4yac mijapaxyHKYy,
MO3HAYEHi YOPHUMHU CTPLIKAMH

3a O03HAKOIO HAsBHOCTI OpPYHBOK POCTY Ta MiTO3iB
EHJIOTeNIAIbHAX KJIITUH INUIBHICTh MIKPOCYIUH Y ILIypiB
i3 po3zBuHeHUM [1T3-iH1yKOBaHUM KiHIUTIHIOM 3pOCTalao
Ha 47,4% TOpIBHAHO 3 TPYINOIO0 iHTAaKTHUX MIypiB 1 CTa-
HoBmia 25,8+2,3 mpotm 17,5+1,4 mikpocynua (P<0,05)
(puc. 2, b). Ha i TIITIC mMo304Ka mUIBHICTE MIKPOCYIUH
NepeBHIIyBajia TaKy B IpyIi iHTakTHUX 1rypiB Ha 10,3%
(19,3+1,7 mikpocynun) (P>0,05) i Oymna TOCTOBIPHO HUX-
4010 (Ha 33,7%) NOPIBHSHO 3 IPYIOI0 KiHUIIHIOBUX LIYPiB
13 xubaumu TIITIC (P<0,05) (puc. 2, B).

V 1m1ypiB i3 pO3BUHEHAM KiHJIIHTOM IIITHHICTE MIiKpO-
CYIIMH, SIKY BU3Ha4aJIH i3 3a0apBiIeHHSIM Kosareny 1V, repe-
BUIIlyBaJIa TaKky y IIypiB IpyIH KOHTpo:Iro Ha 63,3% i cra-
Hopmwia 40,0+3,6 mpotu 24,5+1,8 mikpocynun (P<0,05)
(puc. 3, A, b). ¥V xinminropux mypis i3 TITIC noxpi6Hi
BigMiHHOCTI ctaHoBwam 25,7% (30,8+2,9 MikpocyauH)
(P<0,05), ommax mocmimKyBaHWH TMOKAa3HHK OyB IOCTO-
BipHO MeHIIMM (Ha 23,0%) MOPIBHSAHO 3 TaKUM y KiHJUIiH-
roBux mypis i3 xubnumu TIITIC (P<0,05) (puc. 3, B, I).

TaknuM YMHOM, OTPUMaHI PE3yJIbTaTH 3aCBITYHIIH, 110 32
YMOBHU BiITBOPCHHS XPOHIYHOI CIMIJICNTHYHOI aKTUBHOCTI
MetonoM [IT3-KiHAMIHTY B KOpi TOJOBHOTO MO3KY IIypiB
13 PO3BHHEHNMH T€HEPATi30BAHUMH CYJTOMHIMH HaIa aMu
CIIOCTEpiraeThCcs YTBOPEHHS HOBHUX MikpocyauH. Ha i
3actocyBaHHsl moBTopHUX TIIIIC Mo30uKka, sKi 37iCHIO-
BaJIU MIepeJ KOKHUM BBE/ICHHSM EIIUICHTOTeHY, PEECTPYBa-
JIOCh YIOBUIBHEHHS PO3BUTKY CYJOMHHUX PEaKIiid, a TAaKoXK
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Tabmuus 1
Junamika ¢popmyBanns IIT3-innykoBanux kinaiaiarosux cyiom 3a ymos TIIIIC mo3ouka (M+ SEM)
Tlepion cnocrepeskenns: (1oom)
1 | 3 [ s 7 | o u | 13 15 | w7 | 1w | 2
Kontpoub — IIT3+xu6ni THIIC (n= 12)
Jlatetnmii | 256,3+ 23,0 | 178,5+ 26,7 | 147,0+ 21,5 | 129,6+ 17,1 | 1182+8,6 | 113,0+7,5 | 103,7+8,1 | 101,0+7.9 | 955+7.6 | 90,0+ 7.8 | 87.3+7.4
nepiozn
Cy10M
(cexyHam)
Tsmxkicrs | 0,27+ 0,14 | 0,67+0,14 | 1,08+0,19 | 1,42+023 | 2,17+ 021 | 2,75+ 022 | 3.25+03 | 3,67+0,22 | 4,08+ 0,19 | 425+0.18 | 4,5+0,2
Cynom
(6astu)
TIITIC mo30uka (n=9)
Jlatetamit | 268,1 +20,9 | 214,4+ 25,5 | 198,7+22,7 | 163,7+ 6,9 | 156,9+ 7,9% | 153,7+8,3* | 150,0+ 8,13% | 145,6+ 7,9% | 141,2+7.2* | 136,2+ 7.2* | 133,8+73*
nepiof
CyioM
(cexyHnu)
Tmxxicts | 0,25+ 0,16 | 0,63+0,18 | 0,75+ 0,16 | 1,5+0,19 | 1,88+0,13 | 2,38+ 0,18 | 2,88+0,23 | 3.0+0.27 |[3.38+0,18%|3,63+0,18* | 3.75+0,16*
CyaoM
(Oaum)

[Mpumitka: * — P<0,05 nopiBHsHO /10 noka3HuKa B rpymi koHTposto (ANOVA+ Newman— Keuls).

YCYHEHHSI TeHEPalli30BaHUX TOHIKO-KIOHIYHUX CYJOMHHX
HaTaiB, 0 Y3TOMKYETHCS 3 PAaHIIIe OTPUMAHIMHU Pe3yib-
tatamu [8]. BomHoyac HaBeieH1 JaHi 010 TIOTEePEHKEHHS
anriorere3y mia BriuBoM TIITIC Mo304ka TakoX CBij-
YaTh HA KOPUCTbH MMAaTOrCHETHYHOTO 3HAYCHHS aHT10TeHEe3y
y (opMyBaHHI XPOHIYHOTO EHUICHTHYHOIO CHUHAPOMY,
a TaKOXK Ha 3/1aTHICTh MO30YKa PETyJIOBAaTH aHTiOTeHE3.

Hageneni pesynbraty, a caMe BU3HAYCHHs MMOKAa3HUKA
LIJIBHOCTI MIKPOCYIMH 32 pe3ysbTaTaMy  MiAPaxyHKy
gpcia OpYHBOK POCTY, HAsSBHOCTI MiTO3y CHIOTEIIIIO,
JIO3BOJISIFOTH JIIHTH BHCHOBKY IIOJIO iX MEHBIIOTO YHCIIa
MTOPIBHSHO 3 BU3HAYCHHIM MTOKAa3HHUKA IITHBHOCTI MIKPOCY-
JIVH 32 03HAKOIO HasBHOCTI KonareHy [V. [Ipraomy 3a ymoB
3actocyBanHs TIIIIC miimbHICTH MIKpOCYIWH HE Bimpi3-
HSJIACh BiJ KOHTPOJIIO B IPYINi i3 BU3HAYCHHSIM IIJILHOCTI
MIKPOCYAMH 3a HasBHOCTI MITO3y, TOHI SIK 32 O3HAKOIO
HasiBHOCTI KosareHy 1V, moka3HUK LITBHOCTI MIKPOCYIMH
3aJIMIIAaBCs O1IbII BUCOKMM IOPIBHSHO 3 KoHTpousieM. Lleit
pe3yabrar CBIUUTH MpO Oinbiny iH(GOpPMATHBHICTH KoOJa-
reny [V sk BigomMoro Mapkepa aHrioreHesy, a TAKOX MEHBII
Bupasny edexrusHicts TIIIIC mono BmimMBy Ha mpouecu
HOTO YTBOPEHHS KIITHHAMH IIEPUBACKY/ISIPHOTO MaTpPUKCY.
Bonnowac HaBeneHi gaHi cBimgars mpo moxkimBicts TIIIIC
MO30YKa BIUTMBAaTH Ha MITOTHYHI MPOIECH €HIOTETiOIH-
TiB. [ToniGHI edexTr MOXYTh OyTH OTOCEepEeaKOBaHI aKTH-
Bartiero PPAR-y penenitopiB, Grokaa SKuX yCyBa€ MPOTH-
CYJOMHHUIl BIUIMB TOAPA3HEHHS MO30uKa, TOXI SIK Ha TIi
3aCTOCYBAaHHS aroHiCTa PELENTOpPIB IOMTiTa30Ha MPOTHU-
cynomHa ais TIITIC mo3ouka nocuimoerbes [8]. Bognouac
curHajbHi MexaHi3Mu PPAR-y € BasknuBuMu Juist peryssiii
¢byHKiT enoTenionuTiB Ta anriorexesy [13].

Cui 3a3HAYNTH, 110 BU3HAYCHHS aHTIOT€HE3Y SIK OTHOTO
3 MEXaHi3MIB IIaTOreHe3y XPOHIUHOI emijenTu3anii MO3Ky
HE BIAIIOBIIA€ TPHITYIIEHHIO IIOJI0 KOMIIEHCATOPHOI podi
YTBOPEHHS HOBUX MIKPOCYIWH y BiTHOIICHHI JO TiMOKCii
MO3KY Ta iHIMX TKaHuH [ 14]. OmHaK HOBI MiKPOCYIUHH, SKi
YTBOPIOIOTECS B PE3YIIBTATi aHTIOTEHE3Y Y 3pLIOMY Billi, Bifl-
PI3HAIOTECS (PYHKIIIOHATBGHOIO HETOCKOHAIICTIO, 30KpeMa
BHCOKOIO TIPOHUKHICTIO, II0 MAa€ KPUTUYHE 3HAYEHHS IS
peryisiii 30yJIMBOCTI HEPBOBOI TKaHMHH 1 MOXKE Biirpa-
BaTH BOKIIMBY POJb, Y BUHUKHEHHI TOBTOPHUX 1HCYJIBTIB Ta
MOAIOHUX MAPOKCU3MAIBHUX MMATOJIOTTYHUX TPOSIBIB [ 14].

22

[Mocunennii aHrioreHe3 BiAOyBa€ThCA 3a Yy4acTiO
OCHOBHOTO (akTopa #oro iximiarmii, skum € VEGF [1; 4].
MOXJIMBAM MEXaHI3MOM IIONEPEKEHHS aHTIOreHe3y
€ 3actocyBanHs TIIIIC, Takum urHOM, MOXKe OyTH came
npurHivenss nponaykuii VEGF, sike Bu3HaueHO B KIIiHIY-
Hiil npakTuui [5]. 30kpema, aBTOpH BCTAHOBUIIN 3HHKEHHS
BMICTY Y cHpOBaTIi KpoBi aHrionoetuny-2, a rakox VEGF
Ta iHTepdepoH-y-inayKyodoro nporeiny 10, a Takox Qak-
TOpa HEKPO3Y ITyXJIMH-0L ITICIIS IECSITH CEaHCIB aHOAAIbHOTO
TIITIC 3 Big4yTHEM TOKpAIICHHSIM 3I0POB’s TMAIIEHTIB
[5]. KpiM TOTO, BIUTMB TIOIpa3HEHb MO30YKa aKTUBY€ aHTH-
OKCH/IAaHTHI MEXaHI3MH B HEHPOHAIBHUX yTBOPEHHSIX, SIKE
TEX Ma€ 3HAYCHHS B KOHTPOJII HEHPOIMYHHOTO 3aIajeHHs
Ta afriorenesy [15]. Takum gnrom, TIIIIC 3aiiicHIOE TIpO-
TUCYJAOMHUH BIUIMB HE JIMIIE IIISTXOM 3MiHHU 30yJIMBOCTI
HeWpoHIB 3a paxyHok BigHoBieHHs [AMKepriuHoro raib-
MIBHOTO KOHTPOJIIO, ajie i 3a0e3reuye JOBroTpUBaIi 3MiHA
3 00Ky MIKpOIMPKYJIATOPHOrO pycia Ta mepdysii Kposi
B JIJITHKaX MO3KY [5; 16].

Komnaren 1V, sk Mapkep aHTioreHe3y, € OCHOBHHM KOM-
ITOHEHTOM 0a3aJIbHOI MEMOpaHH Kariisipa i IpOayKyEThCs
MEPEBAXXHO EH/IOTEIIAIbHUMH KIIITHHAMHM, @ TaKOX INepH-
IIUTaMH Ta ACTPOIUTAMH, SIKi € TAaKO)K OCHOBHHMH KOM-
monenTamu ['Eb [17]. 30impmieHHs excrpecii KojareHy
IV croctepiraeThes K y CyAnHaX, Tak i Mo3a HAMH, X04da
MIPEBAJIOE CYMHHA JIOKAJII3aIlisl y IIypPiB 13 MOIEITHOBAHOIO
CKpOHEBO0 emiyienciero [17]. 3rigHo 3 TaHUMH, OTpUMa-
HUMH SK in vitro, Tak i in vivo, MOJIeKyJid KonareHy 1V
371aTHI MIrPyBaTH IO HEHPOHAIBHUX KIITHH 3y04acToi 3BU-
BUHH TiIIOKaMITy, B PO3BUTKY SIKOi BXKJIMBOIO € peaKilis il
y (hopMi peaKTUBHOTO IJTIaJIbHOTO 3anaJICHHsI, POPMYyBaHHS
ImianbHOTO YOI, peopranizalist HepOHHOT Mepei, Auc-
¢yuxuis I'EB [2]. BakinBo Takox 3a3Ha4NTH, 110 KOJIAreH
IV Bizirpae Kiro4oBy poJib y PO3BUTKY HEHpPOJETeHEpaTHB-
HUX TIPOIIECiB, BIUTMBAE HA MPOTEHETOPHI KIIITHHH, 320€3-
neuyro4n ix audepeHtiairo [ 17], mo 1o3Bosse po3rsaaaTu
nepcrekTuBy 3actocyBaHHs TIIIIC Mo30uka B mporeci
peabimiTanii XBOPHUX 3 TPABMOIO TOJOBHOTO MO3KY.
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1. XpoHIYHUH eniIenTHYHUNA CHHAPOM, BUKJIMKaHUH
3a JONOMOTOI0 TIOBTOPHOTO 3aCTOCYBaHHSI NMEHTHIICHETE-
pa3oi1y, XapakTepu3yeThCsl YTBOPEHHSIM HOBHX MIKPOCY-
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JIMH Y KOpI TOJIOBHOTO MO3KY, LII0 MA€ NaTOTCHETUYHE 3HAa-  HEHHs PO3BMHEHUX CYJIOMHHX IPOSBIB, @ TAKOXK IONEPe-
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Background. The COVID-19 pandemic has led to an active surge of studies devoted to the course of pregnancy under conditions of this
infection, perinatal outcomes and long-term results, morphohistological features of the placental complex. In case of COVID-19, the placenta
can be both a target organ for damage and a barrier between the mother and the fetus.

Materials and methods. 58 women with a confirmed (real-time PCR) moderately severy COVID-19 during pregnancy (the main group)
and 40 healthy pregnant women (the control group) took part in a case-control study. The study was conducted from November 1, 2021 to
December 31, 2022 from on the basis of the Communal Non-Profit Enterprise “Maternity Hospital No. 2” (Odesa).

Socio-demographic data and perinatal outcomes have been analyzed. The placentas were subjected to histological examination and
described in accordance with the recommendations of the Amsterdam Consensus of the Placental Working Group. Statistical analysis was
performed on the platform https://www.socscistatistics.com/tests/.

Results. The study and control groups were comparable in terms of demographic and anthropometric data. The incidence of COVID-19
was higher in the 2nd and 3rd trimesters of pregnancy (F=148.38358, p<0.00001). Significantly more often in “post-COVID” placentas,
hemodynamic disorders were detected in the form of plethora and hemorrhages (53.45% vs 15%, OR= 6.506, 95% CI 2.370 17.858), maternal
vascular malperfusion — villi infarctions (53.45% vs 12.5%, OR=8.037, 95% CI 2.758 23.423), agglutination of villi with an increase in the
number of syncytial nodules (79.31% vs 15%, OR=21.722, 95% CI 7.409 63.684), vascular malperfusion of the fetus — hypovascularisation of
the villi (only in 8.62% in the main group), and lymphoid infiltration of fetal membranes (17.24% vs 12.5%, OR=1.458, 95% CI1 0.458 81.777).

Conclusion. The histopathological patterns found in post-COVID placentas indicate a significant impact of coronavirus infection on
placental structure, but these changes are not specific and further research is needed to provide an evidence base.

Key words: COVID-19, pregnancy, histopathology of the placenta.

I'. C. ManacoBa, S1. O. Craciii, B. O. CutHikoBa

J0 NUTAHHS ITPO T'ICTOIMATOJIOI'TYHI IMMATTEPHUM IVIAHEHTH Y KIHOK, SIKI ITEPEXBOPLJIU
HA COVID-19 IIJ YAC BATITHOCTI: CROSS-SECTIONAL STUDY

O0ecvkuti HayioHanbHull Meduynuil yHigepcumem, Qdeca, Yxkpaina

MMaugemist COVID-19 wepe3 ii BHCOKY KOHTArio3HIiCTh Ta JIETaIbHICTh MPHU3BENA 10 aKTUBHOTO CIUIECKY JOCIIKEHb, IPUCBIICHHUX
BUBUYEHHIO [IepeOiry BariTHOCTI B yMOBaX Takoi iH(EKIiT, IepHHATAIbHUX Pe3yIIbTATIB Ta BiIAICHUX PE3yIbTarTiB, a TAKOXK MOP(OTiCTOIOT YHIX
0COOJIMBOCTEN TIIAIICHTAPHOTO KOMILIEKCY. 30KpeMa, Biomo, mo y pasi inpekmii COVID-19 mianenTa Moxe OyTH SIK OpraHOM-MiIICHHIO
I ypaKeHHsI, Tak 1 6ap’epoM MK MaTip’to Ta mIogoM. [IpoBeaeHO riCTONOriYHe JOCTIIKEHHS 58 «IOCTKOBIAHUX» (OCHOBHA rpyma) Ta
40 310pOBHX IUTALICHT XKIHOK (KOHTPOJIBHA Ipyma). B 0CHOBHIN rpymi yacTilre 3HaX0MIN HEKpOTHYHI 3MiHH Tpodobnacty (y 4,27-5,28 paza),
reMoanHaMiuHi nopymeHHs (y 3,54 paza) Ta 03HaKH TOCTPOTO 3analeHHs IIO0BIX 00070HOK (B 1,37 paza). [InonoBy cynnHHYy Maibnepgysito
BUSABJICHO Jinile y 8,62% IutaueHT B ocHOBHIN rpymi. 3axBopioanicts COVID-19 Gyna Bumioro y 2-My Ta 3-My TpuMecTpax BariTHOCTI
(F=148,38358, p<0,00001). 3HaiieHi ricTonaroorivyHi MaTepHN B «IIOCTKOBIIHUX» IUIAIEHTAX CBiIYaTh PO JOCTOBIPHUH BIUTHB iH(EKIiT
COVID-19 Ha cTpyKTypy IUIAlICHTH, IPOTE BOHH HE € CTICHU(IYHIMH, OTKe, HeOOXi/IHI TTOAAIIBIII IO CIIiJUKCHHS.

Kirouosi ciioa: COVID-19, BariTHiCTh, IiCTONATONOTIS IIJIALEHTH.

Introduction. Throughout the entire period of intrauterine  provides interaction and adaptation between the two organisms,
development, the fetus is completely dependent on a temporary  as well as fetal protection [1; 2]. One of the mechanisms for pre-
organ —the placenta, which, on the one hand, separates the blood ~ venting vertical transmission of pathogens from mother to fetus
circulation of the mother and the fetus, and on the other hand, is the special structure of the epithelial covering of the placen-
tal villi, the syncytiotrophoblast, which reaches 12—14 m?, and
© G. S. Manasova, Ya. O. Stasii, V. O. Sytnikova, 2024 multinuclear syncytium has no intercellular spaces [1].

The unique immunological response of the placenta
to bacterial and/or viral infection is realized through the

CrarTs MOUIUPIOETHCS HA YMOBAX JIIICH3IT
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activation of certain cytokines, including those directly
involved in the regulation of the gestational process [3]. In
pregnant women, aberrant expression of pro-inflammatory
cytokines with a subsequent imbalance between pro— and
anti-inflammatory cytokines leads to complications of the
gestational process, and COVID-19 infection is most likely
no exception. According to A. Tanacan et al. (2021), the
cytokine profile in pregnant women with SARS-CoV-2
infection varies depending on the trimesters of pregnancy,
and cytokine levels correlate with the severity of the dis-
ease [4].

The pathogenetic mechanisms of exacerbation of
SARS-CoV-2 coronavirus infection are associated with a
‘cytokine storm’ and multiple organ failure syndrome, so
the assumption of placental involvement in the inflamma-
tory process has led to an active study of the histopatholog-
ical features of the placental complex in women who recov-
ered from COVID-19 during pregnancy. It is reported that
in some cases of SARS-CoV-2 infection during pregnancy,
such changes as placental vasculopathy, atheromas in the
vessels of the decidua, reduced perfusion, foci of placental
infarction, inflammatory infiltrates, and chorangiosis were
detected in the placenta. It is suggested that these changes
relate to the expression of the primary mediators of SARS-
CoV-2 penetration, ACE2 and TMPRSS2. Histological
features of the placenta may increase its susceptibility to
COVID-19, leading to inflammatory response with vaso-
constrictive, proliferative and angiogenic effects. These
events can lead to placental dysfunction and adverse preg-
nancy outcomes such as preeclampsia, premature birth, and
increased rates of stillbirth [5; 6].

According to the Amsterdam Placental Workshop
Group Consensus Statement, when describing the results of
a morphological and histological examination of placentas,
it is recommended to use certain terminology [7].

Already since 2020, studies of ‘post-COVID’ placen-
tas, maternal and fetal vascular malperfusion have been
mentioned [8; 9]. Subsequently, similar data were obtained
confirming the presence of maternal vascular malperfusion
(MVM), fetal vascular malperfusion (FVM), and inflam-
matory lesions of the placenta, but there is no specificity of
morphological changes [10; 11].

So, the COVID-19 pandemic, due to its high contagious-
ness and lethality, has led to an active surge in researches
concerning various aspects of this infection, including the
problems associated with the course of pregnancy, perinatal
outcomes and long-term results. The pandemic continues,
but the data available are often contradictory, in particular,
this also applies to the morphology of the placental com-
plex, which was the rationale for the purpose of our study.

The purpose is to study the range of histopathological
features of the fetoplacental complex in women who recov-
ered from COVID-19 during pregnancy, and compare the
data with the uninfected control group (placentas of appar-
ently healthy women).

Materials and methods.

Population

A prospective single-center case-control study was
conducted, the participants of which were 98 women who
completed their pregnancy. Of them 58 women with a con-
firmed COVID-19 during pregnancy were included in the
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main group and 40 healthy women — in the control group.
From November 1, 2021 to December 31, 2022 on the basis
of the Communal Non-Profit Enterprise “Maternity Hospi-
tal No. 2” (Odesa), which was a hospital base in Odesa and
Odesa region to provide medical care to pregnant women
with COVID-19 infection, collected data on the course
of pregnancy, maternal and fetal outcomes, and placental
sampling for biometrics, macroscopic and microscopic
evaluation.

Verification of COVID-19 infection

Primary verification of COVID-19 infection was per-
formed by a rapid coronavirus test based on the detection
of SARS-CoV-2 nucleocapsid protein (antigen) by ICA
(immunochromatographic assay) in swabs taken simul-
taneously from the posterior wall of the oropharynx and
anterior nasal cavity. To confirm the diagnosis, biomateri-
als from the posterior pharyngeal and nasal wall (working
part of the swab) were placed in a disposable sterile tube
with 1-1.5 ml of transport medium containing viral lysis
medium (commercially prepared product) and taken to a
certified laboratory for detection of SARS-CoV-2 virus
RNA by real-time polymerase chain reaction (PCR). The
collection of material for analysis and its transportation
were carried out in compliance with the requirements of
regulatory documents.

Inclusion/Exclusion Criterion

Criteria for inclusion in the main group were the follow-
ing: a confirmed diagnosis of moderately severe COVID-
19 at the time of admission for delivery or an indication
to hospitalization due to confirmed coronavirus infection
during pregnancy. The severity of the disease was estab-
lished on the basis of the order of the Ministry of Health
of Ukraine. According to the “Patient Pathway”, developed
by the Health Department of the Odesa City Council, preg-
nant women undergo X-ray examination or chest CT scan
before hospitalization. The pregnant women with severe
degree of the disease were hospitalized at the 3rd level of
medical care — the perinatal center of the Odesa Regional
Clinical Hospital.

The control group included women with a physiolog-
ical course of pregnancy without a “COVID” history and
severe extragenital pathology.

Morphometry and histological examination of placentas

Placentas were subjected to histopathological examina-
tion and described according to the Amsterdam Placental
Workshop Group (2016) consensus recommendations [7].
For microscopic examination, after preliminary macro-
scopic evaluation and morphometry of the placenta, pieces
of placental tissue were taken, viz. 1*1 c¢cm, 2 sections each
from the central, paracentral and marginal parts of the pla-
centa, 8 cm long one strip of fetal membranes, 1 piece of
umbilical cord — 8 ‘dots’ from each placenta. The mate-
rial was fixed in 10% formalin solution, dehydrated in 4
alcohol solutions of different concentrations, 2 chloroform
solutions of different concentrations, then in 2 containers
with paraffin-base. Sections 5 um thick were prepared on a
sledge microtome, stained with hematoxylin-eosin (H&E),
covered with polystyrol and examined at magnifications of
10x10, 10x20 and 10x40; a LEICA DMIS No. 760 micro-
scope was used. Placentas were not tested for SARS-CoV-2
using RT-PCR.
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Ethical aspects of the study

On admission to the hospital all patients gave informed
consent to participate in the study, which was approved by
the Ethics Commission of the Odesa National Medical Uni-
versity and carried out in accordance with the guidelines
of the Declaration of Helsinki. The work is a part of the
scientific theme of the Department of Obstetrics and Gyne-
cology of the Odesa National Medical University “The
latest therapeutic, diagnostic and preventive approaches to
diseases of the female reproductive system and high-risk
pregnancy”’, registration number N 0117 U007494.

Statistical data analysis

Statistical analysis was performed by the licensed pro-
grams “Microsoft Excel” and “Social Science Statistics”
(https://www.socscistatistics.com/tests).

Results

The investigated groups were homogeneous accord-
ing to demographic and anthropometric indicators. All the
women in both groups were covered by antenatal care.

A study of COVID-19 incidence as a function of ges-
tational age showed that the longer the gestational age,
the higher the likelihood of incidence (F=148.38358,
p<0.00001). Most of the women in the main group became
ill in the 3rd trimester of pregnancy — 65.51% (38 patients),
in the 2nd trimester — 25.86% (15 patients), in the 1st tri-
mester only 8.62% (5 patients). The average gestational age
at the time of the disease was (29.6 £ 9.1) weeks.

Histological examination of ‘post-COVID’ placentas
showed evidence of MVM and FVM and moderate inflam-
matory lesions. So, hemodynamic disorders in the form of
congestion of the chorionic plate vessels (Fig. 1) and scle-
rotic changes in the terminal chorionic villi (Fig. 2) were
found in 26 (44.82%) of “post-COVID” placentas. A fre-

Fig. 2. (16267)
Congestion of vessels
of sclerotically
changed terminal
chorionic villi. H&E,
x40

Fig. 1. (14504)
Congestion of the
vessels of the chorionic
plate. H&E x40

Fig. 6. (9937).

Fig. 5. (10455). Hemorrhage in
Hemorrhage into the Wharton's jelly of
chorionic plate. H&E, the umbilical cord.
x40 H&E, x40

26

quent histological pattern was hemorrhage into the follow-
ing placental structures: the intervillous subchorionic space
(Fig. 3) —in 18 (31.03%), the fetal membranes (Fig. 4) —
19 (32.75%), the vessels of the basal plate (Fig. 5) —
11 (18.96%) placentas. The presence of hemorrhages in
Wharton’s jelly was also revealed in 12 (20.69%) placentas
(Fig. 6). 15 (25.86%) placentas showed lymphoid infiltra-
tion of the fetal membranes (Fig. 7) with excessive fibrinoid
deposition and lymphoid infiltration of the basal lamina
(Fig. 8). In 79.31% (46 placentas), a significant number of
syncytial nodules were found associated with placental risk
factors for stillbirth. Other pathohistological patterns of the
placenta were serous basal deciduitis, parietal amnionitis
(20.69% — 12 placentas), compensatory villous angioma-
tosis (24.14% — 14 placentas) and calcium salt deposition
(31.03% — 18 placentas).

The logistic regression models made it possible to
establish the presence of a significant influence of the
“post-COVID” status on the formation of maternal vascu-
lar malperfusion, namely such histological patterns as the
presence of internal maternal chorionic villous infarctions
and pseudoinfarctions, agglutination of the villous with an
increased number of syncytial nodules, hemodynamic dis-
orders in the form of congestion and hemorrhages in the
placenta structures, hypovascularization of the villi of the
fetal circulation, as well as a picture of acute and chronic
inflammation of the fetal membranes (Table 1).

Hemodynamic disturbances: congestion of the villous
vessels (26 — main group), hemorrhage in the intervillous
space (18 — main group), hemorrhage in the basal plate
(11 — main group, 1 — control group), hemorrhage in the
fetal membranes (19 — main group, 4 — control group). Sig-
nificance level p<0.05.

Fig. 3. (8968).
Hemorrhages into
the subchorionic
intervillous space.
H&E, x40

Fig. 4. (9938).
Hemorrhage into fetal
membranes H&E,
x100

Fig. 7. (9938). Lymphoid
infiltration of placental
membranes. H&E, x100

Fig. 8. (14503).
Lymphoid infiltration
of the chorionic
membranes. H&E, x200
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Highlights

The placentas of COVID-19 pregnant women are char-
acterized by the presence of histopathological patterns in
the maternal and fetal circulation and pronounced “silent”
hemodynamic disturbances in the form of plethora or hem-
orrhages in the placental structures.

All histopathological patterns of ‘post-COVID’ placentas
are not specific. Further studies are needed, in particular to
determine the functional characteristics of these placentas.

Discussion. The complicated course of pregnancy and
negative perinatal outcomes associated with COVID-19 are
evidenced by the results of some studies. A. Tanakan et al.
(2021) showed that pregnant women with COVID-19 infec-
tion have a higher levels of inflammatory markers in the
blood than in the control group, and the course of pregnancy
is characterized by a higher incidence of complications. In
addition, cytokine levels differed by trimester of pregnancy,
except for IL-6, and were significantly correlated with disease
severity, except for IL-1. M. V. Surekha et al. (2023) suggest
that COVID-19 infection during pregnancy, regardless of the
presence of other problems, particularly anemia, may be asso-
ciated with various abnormal histopathological changes in the
placenta associated with placental hypoxia [6; 8].

The known theory of “cytokine” regulation of the
gestational process to some extent may help to explain

KJITHIYHA IIPAKTHUKA

the pathological mechanisms of uteroplacental complex
involvement in the systemic inflammatory response in
COVID-19, as well as its impact on perinatal outcomes in
general, including preterm labor, preeclampsia, intrauterine
growth retardation, etc. [3; 4; 12].

Depending on the stage of pregnancy, women in the
3rd trimester are the most vulnerable and susceptible to
infection. This is explained by physiological features of
changes in the ratio of organs of the thoracic and abdominal
cavity, high diaphragm position and restricted respiratory
excursion, decreased amplitude of chest movements against
the background of increased metabolic processes and
increased oxygen demand, as well as increased body weight
[8; 13; 14]. Our study also showed that the longer the preg-
nancy, the greater the likelihood of COVID-19 morbidity
(F=148.38358, p<0.00001).

Histopathological examination of placentas in our work
showed the presence of a certain spectrum of non-specific
changes, but their frequency was statistically significant
compared to the control group. The most frequent (typical)
‘post-COVID’ placentas were described as follows:

A) Pathological immaturity. The variant of hypovas-
cular chaotic sclerotic villi; small fibrin thrombi in the
intervillous space; moderate compensatory villous angio-
matosis, numerous syncytial nodules. Acute hemodynamic

Table 1
Association of the “post-COVID” status of women with histopathological features of the placenta
. . Independent
gft;ll‘(’lge‘lfi‘lvgi‘gg:) variable: N (%) OR 95% CI p value
P COVID-19
Villous infarctions Control grou 5(12.5 _
(pseudoinfarcts, anemic gronp (12.5) 8.037 2.758 23.423 50 (()) 5

M | infarcts) Main group 31(53.45) p=Y.

v S o .

M Villi agglutination with Control group 6 (15) F=0.00001,
increased number of 21.722 7.409 63.684 p<0.05
syncytial nodules Main group 46 (79.31)

trol 1 -
F | Chorangiosis Control group 6U5) 1.803 | 0.6275.183 F=0.3164

v Main group 14 (24.14) p>0.05,

M | Avascular / Control group 0 B B F=0.0097,
hypovascular villi crowding Main group 5(8.62) p <0.05

A S F=0.1789

Control 4 (10 >
I Is,zi?;:lb;;arhgz‘;t‘g““‘s ontroT group (10) 2348 | 0.698 7.895 p>0.05
P Main group 12 (20.69)
c idi i Control gro 5(12.5 F=0.5807,
I 1L:y;nph01d glﬁltratlon of group (2.5 1.458 | 0.45881.777 p<0.05

P ctus memorancs Main group 10 (17.24)

L Control group 6 (15) F=0.0001,
Hemodynamic disturbances Main group 31 (53.45) 6.506 2.370 17.858 p<0.05.
Hemorrhage in the Control group 1(2.5) F=0.0129,
Wharton’s jelly of umbilical . 10.174 1.266 4.645 <0.05

0 ooy RISy OTumbTIC Main group 12 (20.69) P

T

H | Deposition of calcium salts Control group 10 (25) 135 0.545 F=0.65

E in the villi Main group 18 (31.03) 3.342 p>0.05

R , ) Control group 5(12.5) 0.589 F=0.41692
Intervillous thrombosis Main group 12(20.69) 1.826 5665 p>0.05.
Increase in perivillous fibrin Control group > (12.5) 1.826 0.589 F=0.08184,

Main group 12 (20.69) 5.665 p>0.05

Note: AIP — acute inflammatory process; CIP — chronic inflammatory process; MVM — maternal vascular malperfusion:
FVM - fetal maternal vascular malperfusion; OTHER — other pathological patterns of the placenta.
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disturbance: congestion of the villous vessels, blood in the
intervillous space, focal hemorrhages in the chorionic plate
of the placenta, fetal membranes, Wharton’s jelly of the
umbilical cord.

B) Dissociated development and maturation of the cho-
rion. Along with normal terminal villi there are zones of
embryonic villi, zones of hypovascular villi and fields of
compensatory capillary hyperplasia. Acute haemodynamic
disorder: occlusion of villous vessels, blood in the intervil-
lous space, focal hemorrhages in the chorionic and basal
lamina of the placenta; irregular lymphoid infiltration of
the basal lamina, fetal membranes.

The described histological patterns are presented in
photographs.

It is known that impaired maturation of placental vil-
lous tissue is associated with negative perinatal outcomes
for both the fetus and the mother [14]. MVM was supported
by a significantly higher frequency of internal maternal
infarctions, pseudoinfarctions (53.45% vs 12.5%) and var-
iants of hypo/avascular villi with an increase in the number
of syncytial nodules (79.31% vs 15%), as well as hemody-
namic disturbances in “post-COVID” placentas (53.45% vs
15%) compared to the control group.

An increase in the number of internal maternal pla-
cental infarctions and syncytial nodules is associated with
placental hypoperfusion/hypoxia and negative perinatal
outcomes, including stillbirths. With COVID-19-induced
maternal hypoxia, it is the maternal part of the circulation
that is primarily involved in the systemic pathological pro-
cess, an assumption consistent with many authors. Moth-
er’s viral invasion and hypoxia can promote ischemia of
the placenta and lead to necrotic changes in the villous tree
(infarction, distal villous hypoplasia, decidual arteriopathy,
etc.) [5; 6;9; 14].

In addition, cytokines play a leading role in COVID-19
pathophysiology, which also determine and regulate the
interaction between the blastocyst and the endometrium
during implantation and subsequent placentation. Under
certain conditions (preterm birth, preeclampsia, intrauter-
ine growth retardation, etc.), the expression of cytokines
changes. In particular, under conditions of hypoxia and
reoxygenation, the synthesis of TNF-a and IL-6, which are
among the most aggressive cytokines with marked proin-
flammatory capacity, is increased in placental villi. In this
situation, the effects of both COVID-19-induced hypoxia
and immunopathological effects of cytokines are cumula-
tive [12].

About the FVM was evidenced by cases of chorangiosis
(24.14% vs 15%) detected in our study and aggregated avas-
cular/hypovascular chorionic villi, which were determined
only in “post-COVID” placentas (8.62%). R.N. Baergen et
al. (2020) showed that signs of impaired perfusion or fetal
vascular thrombosis are observed in 50% of “post-COVID”
placentas, and M. V. Surekha et al. (2023) — that COVID-19
is an independent risk factor for severe chorangiosis (ad

OR 8.74,95% CI 3.51-21.76, p<0.0001) [6, 8]. S. Magawa
et al (2023), evaluating placentas by MRI in pregnant
women with COVID-19, found that placental oxygenation
in these patients remained reduced even after recovery, but
no changes in fetal development were observed [15].

According to C. Milot et al. (2023), signs of FVM are
detected in 44.9%, and MVM in 89.8% of “post-COVID”
placentas. These authors argue that SARS-COV-2 causes
placental lesions that develop after recovery. Chronic villi-
tis was more common in women who gave birth later than
14 days after infection than in the group who gave birth ear-
lier than 14 days after infection (26.9% vs 4.4%, p=0.05)
[10]. J.E. Patifio Escarcina et al. (2023) identified chorio-
amnionitis, chronic villitis and focal perivillositis in 11.8%,
L. Bertero et al. (2021) also indicated a higher incidence
of chronic villitis and deciduitis compared to the control
group [5; 16].

According to our data, signs of the chronic inflamma-
tory process were detected in the main and control groups
in 17.24% vs 12.5% (F=0.5807, p<0.005), and acute amni-
onitis and serous basal deciduitis — in 20.69% vs 10%
(F=0.1789, p>0.05).

We found no significant difference between the groups
in terms of incidence such as calcium salt deposition in pla-
centa (31.03% vs 25%), increased perivillous fibrin deposi-
tion (20.69% vs 12.5%, intervillous thrombosis (20.69% vs
12.5%), which is in agreement with S.K. Lad et al. (2023) [2].

The present literature data on the frequency of MVM,
FVM and the incidence of acute or chronic inflammatory
damage to the placental complex in COVID-19 infection
suggest that the placenta, as an independent organ with a
self-regulating metabolism and hormonal status, may be at
risk of developing “long COVID” with all its characteris-
tics. Nevertheless, it is likely that there are certain meta-
bolic (biochemical) or hormonal (most likely combined)
mechanisms directly in the placenta that may shape the
resistance of the placental barrier to coronavirus infection.
These assumptions require further research.

So, the results of a comparative histopathological
study of “post-COVID” placentas and placentas of healthy
women allow us to draw the following conclusion.

Conclusions.

Histopathological patterns found in “post-COVID” pla-
centas a significant effect of coronavirus infection on the
structure of the placenta and these changes may reflect the
presence of placental hypoperfusion and ischemia.

All histopathological patterns of “post-COVID” placentas
are not specific. Further research is needed, in particular, to
determine the functional characteristics of these placentas and
the immunohistochemical substantiation of the mechanisms
involved in the development of adverse perinatal outcomes.
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CTAH METABOJII3MY KICTKOBOI TKAHUHHU Y XBOPUX
I3 3BAXBOPIOBAHHAMMU TKAHUH ITAPOJOHTA

TepHoMiTbCEKHUN HaLiOHATHFHUNA MennyHUH yHiBepcuTeT imeHi L. S1. [opbaueBcrkoro MiHicTepcTBa OXOPOHH 3/I0POB S
VYxpainu, TepHorminb, Ykpaina
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CTAH METABOJII3MY KICTKOBOI TKAHWHHA Y XBOPHX I3 3AXBOPIOBAHHSIMU TKAHWH ITAPOJTOHTA

Tepnoninscoxutl nayionanshutl meouunuil ynisepcumem imeni 1. A. Topbauescoroco Minicmepcmea oxoponu 300pog’s Yrpainu, Tepno-
ninw, Ykpaina

BcranoseHo, 110 y pa3i cTaHy MiHepaJbHOT IITIEHOCTI KICTKOBOT TKAHWHHI «HOPMa) Ta «OCTEOIEHIs» 3HAYCHHST Y KPOBI OCTEOKAJIBIIUHY,
Bitamify D,, C — KiHIIEBOTO TeIOMENTH/Ty HE Bi/IPi3HATHCH CTATHCTUMHOKO 3HAYYNIICTIO Y YOMOBIKIB Ta JKiHOK. 3a BCIX CTaHiB MiHEpaNbHOI
IIITBHOCTI KiCTKOBOI TKAHWHM PiBEHb A€30KCUMIPHANHOIMIHY y cedi xiHok OyB Ha 50,28% BHIHif HiXk y 40IOBIKiB. 31 3011bIIEHHAM IHTEHCH-
¢ikawii ucTpodivHO-3anANBHUX MPOLECIB Y TKAHUHAX NapPOAOHTA IPOCTEIKyBaIacs TEH/CHLIIS 0 TOTipIICHHS apaMeTpiB.

Kutouosi ciioBa: maposionT, KiCTKOBa TKAHWHA, KiCTKOBHH META0OITi3M, OCTEOKANbIMH, BiTaMiH [,
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METABOLIC STATE OF BONE TISSUE IN PATIENTS WITH PERIODONTAL TISSUE DISEASES

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

Introduction. Pathological processes in the bone component of the periodontium associated with the systemic loss of mineral density of
bone tissue contribute to the destruction of alveolar septa, premature tooth loss, and disruption of the dento-alveolar apparatus.

Research goal is to study the bone tissue metabolism in patients with periodontal tissue diseases and low skeletal mineral density.

Research methods. Examination of 242 people aged 18-60: 116 (47,93 %) — men and 126 (52,07%) — female. Females, in turn, were
divided into 2 groups: Ist group — 61 women (48,41%) in reproductive period aged from 18 to 49 years; 2nd group — 65 women (51,59%)
aged from 50 to 60 in the postmenopausal period. The content of osteocalcin, vitamin D,, and C-terminal telopeptide in the blood and
deoxypyridinoline in the urine was assessed in the metabolism of bone tissue.

Research results and discussion. It was established that upon “normal” and “osteopenic” bone mineral density, the blood values of
osteocalcin, vitamin D,, C-terminal telopeptide of human collagen type I did not differ statistically in men and women with generalized
periodontitis, p>0.05. At the same time, in all states of bone mineral density, the level of deoxypyridinoline in women’s urine was, on average,
50.28% higher than that of men, p<0.05. With the increase in the intensification of dystrophic and inflammatory processes in the periodontal
tissues, there was a tendency for the deterioration of the values of the parameters analyzed in the blood and urine of the examined patients,
which were especially pronounced in women with generalized periodontitis in the postmenopausal period.

Conclusions. Based on the research carried out on male and female patients suffering from generalized periodontitis, certain aspects of
the changes in bone metabolism markers were identified. These changes were found to be dependent on factors such as gender, bone tissue
mineral density, and the severity of the generalized periodontitis.

Key words: periodontium, bone tissue, bone metabolism, osteocalcin, vitamin D,

Beryn. Tenepani3oBaHWi MapoOgOHTHT, SKUH Mae
JOBTOTPHUBAINI XPOHIYHUH, pPeNHUINBYIOUHHA, MTOCTIIHO
nporpecyrounii  aucTpodivHo-3anajibHUil  Tpollec,
CIPHSIE ACCTPYKIIT MIXK3yOHHX KOMIPKOBHX KiCTKOBHX
Heperopoyiok, rnepeadyacHiii BTpari 3y0iB i MOPYIICHHIO
3y0o-1enenHoro amnapary. lle cTaHOBUTH akTyallbHY
po0sieMy Cy4YacHOi CTOMAaToJOrii 3 Oomsiy Ha HOro
BHCOKY IOIINPEHICTh, CKJIAIHICTh TaTOTeHe3y 1 HETpH-
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CrarTs MOUIUPIOETHCS HA YMOBAX JIIICH3IT

Bally e(EeKTHUBHICTh OINBIIOCTI JIKYBaJBHUX 3aXOMdiB
[1;6;8;11;13; 14].

OcTaHHIMU POKaMH JTOCITiTHUKY BCE YACTIIlle 3BePTaI0Th
yBary Ha B3a€MO3B’ 130K F€HEPaIi30BaHOIO MapOJOHTHUTY Ta
ocreonedinuTHuX craniB. OcTaHHI MPOSBILSIIOTHCS Y BUIVISAI
3HI)KCHHSI KICTKOBOT MacH 1 MOPYIICHHS CTPYKTYPH KiCTKO-
BOT TKAHHHH BChOTO CKeneTa. IMOBIpHO, 1m0 aucTpodiuHo-
3amaibHi TPOIECH y KICTKOBIH KOMITIOHEHTI MHapoJOHTa,
TIOB’s13aHi 13 CHCTEMHOIO BTPATOI0 MiHEPAIBHOI LIIIBHOCTI
KICTKOBOI TKaHWMHH, 1 € HACJIJIKOM BIUIMBY 3arajbHUX IS
000X TIaTOJIOTIH eTiomaToreHeTHIHNX (akTopiB [8; 14].

JleTanpHe BUBUCHHS O0COONMBOCTEH MiHepamizaiii cke-
Jera, a TAKOK BU3HAYEHHS OCHOBHHX IMOKAa3HHUKIB KiCTKO-
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BOro (popMyBaHHs 1 pe30opOLii y Malli€HTiB 3 TeHepaizo-
BaHUM IAPOJOHTUTOM JIO3BOJISIE BUSIBUTH MATOTCHETHYHI
3B’SI3KM MDXK TMOPYIIEHHSIMH MeTa0oJi3My KiCTKOBOI TKa-
HUHH 31 3MiHAMH, 1110 BiJJOYBaIOTHCS y IIEJIenax y pasi po3-
BUTKY TaTOJIOTI] MapOJI0OHTA, Ta 3yMOBIIIOIOTH ITiJIBHILICHHS
e(eKTUBHOCTI JIKYBaHHS 3aXBOPIOBAHHS MIISIXOM BKJIIO-
YEHHs1 Y KOMIUICKCHE JIKyBaHHS JUCTPOQIUHO-3aMaNIbHIX
MPOLECIB Y TKAHWHAX IapOJOHTA MPerapariB Uil KOPEKIHi
MOpyIIeHb MiHepanbsHOTo o0MiHy [1; 13; 14; 15].

TakuM 9YUHOM, BUBYCHHSI OCOOMMBOCTEH MiHepamizamii
KIiCTKOBOI TKQaHWHH, A TAKOXX BU3HAYCHHS OCHOBHHUX ITOKa3-
HUKIB KICTKOBOTO PEMOJICITIOBAHHS Y XBOPUX HA T€HEpai-
30BaHUI MApOJOHTHUT J03BOJMTH BUSIBUTH IAaTOr€HETHY-
HHUH 3B’S130K MK HOPYLICHHSMHU MeTa0oJi3My KiCTKOBOT
TKaHWHM 31 3MiHaMU, 110 BiI0YBAIOTHCS y KICTKOBIH CKIla-
JIOBilf YaCTHHI MapoOJOHTA, 1 AaayTh MOXKIHUBICTH IiIBH-
MHUTH €()EeKTHBHICTD JIIKyBaHHS JUCTPO(IUYHO-3aMaIbHUX
3aXBOPIOBaHb TKAHUH MapOIOHTA.

MeTta po60TH — BHBYHATH OCOOIHMBOCTI MeTabOoIi3My
KIiCTKOBOI TKQaHMHHU y XBOPHUX 13 3aXBOPIOBAHHAMH TKAaHUH
MApOIOHTA Ta HIU3HKOIO MiHEPAIBHOIO MIITBHICTIO CKEJIeTa.

MarepiaJ i MeToAu. 3 METOIO BUBYCHHS OCOOIMBOCTEH
MeTaboi3My KiCTKOBOI TKAHMHH y XBOPHX 13 3aXBOPIOBAH-
HSMH TIaPOIOHTA MPOBeIeHO 00cTexeHHs 242 0cib, 3 TKUX
116 (47,93%) — yonogikiB Ta 126 (52,07%) — 0cib xiHOYOT
crati. Y BIKOBOMY acnekTi rpynu Oyiau copMoBaHi piBHO-
LIHHO, OiHaK 45—60-piuHKX KIHOK OyJI0 Jemo OiibIIe HiXk
yonoBikiB (53,17% mnpotu 46,83% BiamoBigHo). Ocodu
XKIHOYOI CTaTi, CBOEIO 4eproro, OyJu MoJisIeH] Ha 2 TpyIu:
1-a rpyna — 61 xinka (48,41%) penpoayKTHBHOTO mepi-
ony Bix 18 mo 49 pokis (cepenniii Bik 38,4+1,3 poky); 2-a
rpymna — 65 xiHok (51,59%) Bikom Bix 50 1o 60 pokis, sKi
rrepeOyBaH Bif 3 pOKiB i OiNbIIIE Y TOCTMEHOTIAy3a TbHOMY
mepioni (cepemnii Bik 53,7+1,1, TpuBamicTh MeHOMay3n
4,0£1,2 poxy). Hocmimkenns cxBaneno Komiciero 3 mutanp
0ioeTHKH TepHOIIBCHKOr0 HAI[IOHAIBHOTO MEIMYHOIO
yuiBepcurery im. I. SI. TopGadeBcbkoro MO3 VYkpainu
(mpotoxon Ne 76 Bix 15.01.2024) Ta BUKOHAHO BiJIIIOBIIHO
110 BUMOT [ elTbCIHCBKOT IeKTapartii.

MeTab01i3M KiCTKOBOT TKAHMHH OLIIHIOBABCS 32 BMICTOM
y KpOBi ocTeoKasbluHy, Bitaminy [l,, C-KiHIEBOro Teno-
MIENTHY Ta 'y Cedi — Je30KCUITipuIMHOMIRY. KoHteHTpartiro
MapKepiB KiCTKOBOTO PEMOJICIFOBAHHS BHU3HAYAIH Y CHPO-
BaTIli KPOBI METOIOM EJIEKTPOXEMITIOMIHICIICHTHOTO IMyHO-
ananizy «kECLIA» na anamizaropi «Cobas e 411» [3].

JlochimKeHHsT CHPOBaTKM KPOBI MPOBOAWIH 3TiTHO
3 pexomeraamisimu IOF ta IOF-IFCC 2017 poky [3] mono
CTaHIAPTH30BaHOI 0OPOOKH 3pa3KiB Ta MiATOTOBKH IAIli€H-
TIiB: 3a01p IPOBOMJIM ITICJIsi HIYHOTO TOJIOYBaHHS 32 JI0IO-
MOTOI0 CTAaHJAPTHHUX TPOOIPOK 3 POMOIITBUUM TEJIEM ISt
3abopy 3pa3skiB. Briponosx 30 XBUIHMH Mmicist 3a00py KpPOB
ueHtpudyrysani. OTpumaHi 3pa3ku KpoBi aHaIi3yBaJINCh
y IIeHb 3a00py a00 B Mexkax 3 11i0 micist HOro MpOBEICHHS,
30epiratoun CHpoBaTKy 3a Temreparypu -20°C.

Y cupoBarii KpoBi BH3HAYaJM BMICT OCTEOKajb-
IUHYy 3 BHUKOpPHUCTaHHAM TecT-cuctemu «Cobas 6000»
(Roche Diagnostics, IlBefinapis); pisens Bitaminy JI, —
3 BUKOPUCTAHHAM MIKpPOYaCTHHOK; C-TeJIONeNTH Iy KOJlareHy
1-ro THITy — 3 BUKOPHCTAHHAM CTaHAAPTHUX TECT-CUCTEM [3].

J1st BU3HAUCHHS KOHLEHTPAL] 1e30KCHIIIPHANHOIIHY
y cedi BUKOPHCTOBYBAJIHM TepIIy paHKoBy ropuito (10 mi)
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[3]. HocmimkeHHs 3pa3kiB MPOBOAMIA HAa XEMIJIFOMIHIC-
nentHomy anainizaropi «IMMULITE 2000».

PesynbraTtn pociimkenHsi. Pesynsraramu mposene-
HUX JOCIIPKEHb BCTAHOBJICHO, II0 32 HOPMaJIbHOI MiHe-
pasibHOT MIIIBHOCTI KICTKOBOI TKaHMHHU y OCI0 4OJIOBIYOT
cTari y pasi IeHepalli3oBaHOTO ITAPOJOHTHTY II0YaTKO-
BOro | cTymeHst BaXKOCTI BMICT y KPOBI OCTEOKAJIBIHHY
nopiBHIOBaB 19,444+2.26 Hr/mi, IO MEPEeBHIIYBAIO JaHI
y XBOpHX y pasi octeomneHii Ha 42,0% (p< 0,05). ¥ vomo-
BiKiB 3 T€HEepai30BaHUM ITapogoHTUTOM Il cTymeHs BMicT
OCTEOKAIIBIIUHY y KpOBi 3HIKYyBaBcs: Bin 17,80+2,00 Hr/
MJI 3a HOPMaJbHOI MiHEPaJbHOI IMUTBPHOCTI KiCTKOBOT
TkaHuHH 10 8,80+1,48 HI/MII y XBOPHX 3 OCTEOIIOPO30M
(p<001). [Ipu 1bOMY piBEHb OCTEOKAIBIIMHY y KPOBI XBO-
PHX 3 TeHEepaTi30BaHUM NapopoHTuToM I cTyrnens 3a Hop-
MaJIbHOI MiHEPaJIbHOT IITHPHOCTI KICTKOBOT TKAHWHHU ITepe-
BHUIIyBaB JaHi y pa3i ocreonenii Ha 40,68% (p<0,05) Ta
y pasi octeonoposy Ha 50,57% (p<0,01). ¥V ocid vomnosi-
yoi crari y pasi Il crynens npocrexyBajiach aHajoriqHa
TEHJICHIIs, SIKa XapaKTepu3yBallach HalHO1IbIINMH 3HAYCH-
HSIMH KOHIIEHTpAIlii OCTeOKaJIbIMHY Y KPOBi y pasi ocTeo-
TeHi1, sIKe TEepPEeBHUIYBaI0 aHAIOTIYHI JaHI y pasi ocTeo-
noposy Ha 13,33% (p<0,05).

YV 0cib iHOUYOi CTaTi PENPOAYKTHBHOTO TIEPiOAY, XBO-
pUX Ha TeHEepaji30BaHWI MapOJOHTHT, MAKCHMaJbHI 3Ha-
YeHHS BMICTY OCTEOKAIBIIHY Y KPOBIi CIIOCTEpiraim y pasi
HOPMAaTUBHOTO CTaHy KICTKOBOI TKAaHWHH, K€ KOJIMBa-
socst Big 17,86+1,92 ur/mit y pasi moyarkoBoro I crymeHs
mo 15,38+1,48 ur/mn y pasi Il crynens. BogHouac y pasi
OCTeOIeHIi 3Ha4YeHHs PIBHS OCTEOKAJIBIIMHY 3HIIKYBaJIaCh
1 OyJI0 HMKY€ CTOCOBHO aHAJIOTYHKX Y pa3i HOPMAaTHBHOIO
CTaHy MiHEpaJbHOI LIIJIBHOCTI KICTKOBOI TKaHWHH: y pasi
reHepalli30BaHOTO MTAPOJIOHTHUTY ITOYATKOBOTO | cTymeHs Ha
53,08% Ta y pasi Il crynens — Ha 57,44% (p<0,01). Crin
JIOZIaTH, 110 y TaKoi TpyNy JIOCTI/DKYBaHUX CTaH MiHEpalb-
HOI IITBHOCTI KICTKOBOI TKAHUHM «OCTEONOPO3» HE CIIO-
CTepiraBcs.

V XKIHOK 3 TeHEepali30BaHUM MaPOAOHTHTOM Yy ITOCTMe-
HOTIay3aJbHOMY TEepiofi CTaH KiCTKOBOi TKAHHHU «HOPMay
He 3ycrpivain. [Ipu 1bOMy BMICT OCTEOKAJIBIIHY Y KPOBI
XBOPHX y pa3i 0CTeonopo3y OyB HaAWMEHIINM, a OTPHUMaHi
JTaH1 HEe BIAPI3HSUTUCH CTATUCTHYHOO 3HAYYIIICTIO BiJl aHa-
JIOT1YHMX 3HAYEHb Y Pa3i OCTEOIEHI 3a BCIX CTyIEHIB TeHe-
pastizoBaHoOro naponoHtuty (p>0,05).

Hocnimkenns BMicTy BiTaminy I, y KpoBi oci® 4oio-
BiYO1 cTaTi y pasi reHepalli3oBaHOTO ITApOJIOHTHTY I10Yar-
KOBOTO | cTyneHst BaXKKOCTI BCTAHOBHJIM, 1[0 MAaKCUMaJIbHE
3HAYECHHS BU3HAYAJIM 32 HOPMATUBHOTO CTaHy MiHEPAIbHOT
IIIJIBHOCTI KICTKOBOT TKaHMHM — 44,28+2,15 ur/mit. OgHak
y Lilf marpymi y pasi 0CTeoNeHii 0 CTipKyBalu 3HIKCHHS
KOHIICHTpAIIi] MapaMeTpy y KpoBi CTOCOBHO JTaHHX 3a HOP-
MaTHUBHOTO CTaHy — Ha 24,26% (p<0,01).

VY KIHOK pernpoiyKTUBHOTO IEpiojly, XBOPUX Ha I'eHe-
paJli3oBaHMN MAPOJOHTHT, MAKCUMAJIbHI 3HAUCHHS BMICTY
BiTamiHy JI, y KpOBi BM3Ha4aju 3a CTaHy KiCTKOBOi TKa-
HUHH «HOpMay»: 35,26+2,25 Hr/mi — y pa3i MOYaTKOBOTO
I crymens ta 27,24+2,15 ur/min — 3a Il crynens. [Ipusep-
TaJIo yBary, o y XxBopux I cTynens 3a HopManbHOTO CTaHy
MiHEpaIbHOI MIUTPHOCTI KICTKOBOI TKAHWHH 3HAYCHHS
BMicTy BiTaminy I, y kpoBi Oynmo Huwkde Qizionmorianoi
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HopMmHu. Y pasi octeorneHii piBens 25(OH)/] y kpoBi kiHOK
3HW)KYBaBCSl 1 OyB MEHIIUM CTOCOBHO 3Ha4€Hb TAaKOTO
rapameTpy 3a HOPMaTUBHOT'O CTaHy KiCTKOBOi TKAHHHU: Ha
25,42% y pasi nouatkoBoro I crynens i Ha 26,03% y pasi
II crymenst (p<0,05).

VY oci0 XiHOYOi CTaTi y IIOCTMEHONAy3i 3Ha4YeHHS
BMicTy BiTaminy /I, y KpoBi y pasi octeomnenii i ocTeomno-
PO3Y, He3aJIeHKHO BiJl CTYNEHS FeHepali30BaHOIO MapoIoH-
TUTY, Oyau HIDKYe Qizionorianoi Hopmu. [Ipu ipoMy y pasi
OCTeoneHii 3HaYeHHs KoJauBanocs Big 24,82+2,17 Hr/mia 3a
moyatkoBux ¢opm 10 13,00+1,72 ar/mn y pasi III ctynens.
Y 0ci0 jKiHOYOI ¢TaTi 3 0OCTEOMOPO30M Y pa3i reHepasizoBa-
HOT'O MapoAOHTUTY 1ovaTkoBoro I crynens piserb 25(0OH)
I cranoBuB 16,20+1,90 ur/min (p<0,05) Ta 3HMKYBaBCS J10
9,27+1,60 ur/mn (p>0,05) 3a 11l crynens.

JocunimkenHs cnenndiyHoro Mapkepa pe3opouii Kict-
koBOi TKaHMHU C-KIHIIEBOTO TEJIONENTH Y BCTAHOBUJIO, 1110
y 4YOJIOBIKIB 3 MOYATKOBUMH (OpPMaMHU I'eHepalli30oBaHOTO
MAPOIOHTUTY BMICT HOTO y KPOBI 32 MiHEpaTbHOI IIITEHOCTI
KiCTKOBOI TKaHUHH «HOpMa» ctaHoBuB 0,37+0,04 Hr/m,
o BimmoBimano (izionoriyHid HOpMIi, a Y pa3i ocTeorne-
Hii 3HaYE€HHS 3pPOCTANH, aje BIpOTITHO HE BiAPI3HSINCH
BiJl aHAJOTIYHUX Y pa3i HOPMAJIBHOTO CTaHY MiHEPaJIbHOI
HITBHOCTI KicTKOBOI TKaHuHH (p>0,05). Y domoBiKiB 3
Il crynienem yixe y pasi craHy KiCTKOBOT TKAHUHH «HOPMay
BMicT C-KiHIIEBOTO TEIONCNTHAY Y KPOBI OYB ITiIBUIIICHUI
CTOCOBHO HOPMAaTHMBHHX JaHHX Ta JAOCSraB 3HAYECHb PIBHS
y pasi ocreonenii — 0,684+0,06 ur/mia (p>0,05). IIpu upomy
y ocib JomnoBivoi crati y pasi Il ctynens 3 ocreonopo3om
3HAUEHHS IapaMeTpy IEepeBHIIYBall aHAJIOTIUHI y XBO-
PHX 3 HOPMAJIbHUM CTaHOM KiCTKOBOi TKaHMHH Ha 20,58%
(p<0,01) Ta BipoTrimHO HE BIAPI3HAIUCH BiA MaHHUX Yy pasi
ocreorreHii (p>0,05). ¥V pasi IIl crymens cnocrepiranach
aHaJIoTIYHa TEHIEHIIIS.

Y ’KIHOK PeTpOIyKTHUBHOTO ITEPioTy 3 TeHEPaTi30BaHIM
MapOIOHTUTOM MOYaTKoBOIO I cTymeHs BmicT C-KiHIIEBOTO
TEJIOTIENTU/Y BIPOTiTHO HE BiZPI3HSIBCS MK CO00I0 Y pasi
CTaHy MiHEepaJIbHOT I[IILHOCTI KICTKOBOT TKAHUHHU «HOPMa»
1 «ocreoneHis» (p>0,05) i Oy BUILe 3arajJbHONPUHHITHX
HOPMAaTHBHHX 3HAYCHb.

VY KiHOK, fKi mepeOyBajy y MOCTMEHOIAy3aJbHOMY
nepioxi, y pasi craHy KiCTKOBOI TKaHWHH «OCTEOIIOPO3)
piBeHb C-KiHIIEBOTO TENOMENTHIY Y KpPOBi OyB CyTTEBO
BHIIMM 32 (i310JIOTI9HY HOPMY 1 IIEPEBHIIYBaB aHAJIOTI9HI
JaHi y pasi MiHepambHOI IIUTHHOCTI KiCTKOBOI TKaHWHHU
«OCTeOIIeHis»: y pasi moyatkoBoro I crymens — Ha 25,00%,
y pasi II crymens — Ha 29,16% (p<0,05) Ta y pasi III cry-
meHs — Ha 34,52% (p<0,01).

3a JaHUMH TPOBE/ICHHX JIOCIIKEHb BCTAHOBJICHO, 1110
B 0CI0 4OJIOBIYOT CTaTi 3a MOYATKOBUX (OpM reHepatizo-
BAHOTO MApPOJOHTUTY PiBEHb JIE30KCHITIPUAMHONIHY Y cedi
y pasi craHy KiCTKOBOT TKAHMHHU «HOPMa» CTaHOBHUB 5,69+
0,24 umonb, mo Oyno Ha 43,0% HIDKYE HIX y YOJOBIKIB
y pasi ocreonenii (p<0,01). ¥ pasi Il crynens y oci6 goo-
BiUOi cTaTi pPiBeHb NE30KCHITIPHIUHONIHY y Cedi 3pOcTaB
31 30UIBIICHHSM CTYIICHS TTOPYIICHHS MiHEPaIbHOI IIiTh-
HOCTI KiCTKOBOi TKaHUHH Ta OyB y 1,9 Ta y 2,6 pa3a Bumie
Y pasi OCTEOomeHii i 0CTeomopo3y, BiAMOBIAHO, HIXK y pasi
HOPMAaJIFHOTO CTaHy KicTkoBoi TkanuHH, p<0,01. Bomno-
yac y pasi III cTymeHs y 40JI0BIKiB 3 OCTCOIEHIEID BMICT
JE30KCUTIIPUINHOIIHY cTaHoBuB 16,80+0,58 HMOIB, 110

Oys10 y 1,2 pa3a HHKYE HIK Y 0Ci0 YOJIOBIYOI CTATI 3 0CTEO-
nopo3om y uiit niarpymi (p<0,05).

VY KIHOK PenpoAyKTHBHOTO IEpiofy 3 TeHepali3oBa-
HUM TapOIOHTHTOM I10YaTKOBOro | cTymeHs y pasi crany
KICTKOBOT TKAaHWHH «HOPMa» BMICT JI€30KCHITIPUIMHOIIHY
y cedi OyB MiJBHIICHUN CTOCOBHO JaHUX (Pi3i010TiUHOI
HOpMH i KoimBaBcs Bin 7,18+0,42 HMoOmb y pasi modat-
xoBoro I crymens mo 7,59+0,43 mmons y pasi Il crymeHs.
BomHowac y pasi ocTeomeHii MOCTiIKyBadw 3pOCTAaHHS
PiBHS AE30KCHMIIPUANHONIHY y Cedi )KIHOK PEeTpOIyKTHB-
Horo riepiony: y 1,4 pa3a 3a mouarkoBux ¢opm i 1,7 paza 3a
II crynenst (p<0,01) CTOCOBHO maHHMX Yy pa3i MiHepajIbHOT
HIJIBHOCTI KICTKOBOI TKAHUHU «HOPMa.

VY KIHOK y ITOCTMEHOIIAy3aIbHOMY Mepioji y pasi rexe-
palizoBaHOTO0 MapofOHTHTY mnodarkoBoro — III crymeHs
CTaH KiCTKOBOT TKAHMHU «HOpMa» He BU3Ha4Ya M. Y LiH mij-
TpyII y pa3i OCTEOIeHil BMICT I€30KCUITIPHIMHOIIHY Y cedi
3poctaB Bix 14,6340,62 HMOIE — 3a TIOYaTKOBUX (HOPM 10
22,34+0,82 amonb — 3a III crynens. Ciin 3ayBakuTH, 10
y JKIHOK MOCTMEHOIAy3aJbHOTO Mepioay y pasi ocTeoro-
PO3Y BMICT ITOTO ITapaMeTpy 3pOCTaB: ¥ pa3i MOYaTKOBOTO
I crynens — na 17,29%, y pasi Il crynens — na 12,10% Ta
y pasi I crynens — na 15,71% (p<0,05) crocoBHO maHmX
Y JKIHOK 3 OCTEOIICHIEIO.

OO0roBopeHHst pe3yabTariB jaoc/igkenns. Tpaau-
LiifHe JIKyBaHHsS T'EHEPaTi30BaAHOTO TAPOJOHTHTY 3BO-
JMUTBCS JIO JTIKBIJAIli 3aMajeHHs] MUIIXOM YCYHEHHsI Mic-
LEBUX MOJIPA3HUKIB Ta BHKOPHCTAHHS aHTUMIKPOOHHX,
MPOTHU3ANAIbHUX, JECEHCHOUII3YIOUNX, IMyHOMO/EIIOI0-
YHX, BITAMIHHHX IIperapariB i 3Ha4HO pifiie BOHO JOMO-
BHIOETBCS 3ac00aMH, KOTpi CHEMU(pIYHO CTUMYIIOITH
0oOMiHHI TIpoliecH y HaBKOIIO3yOHMX TKaHWHaX [8; 13; 14].
BonxHouac 3axoau, ckepoBaHi Ha HOpMaJIi3allifo 0cTeoMeTa-
00mi3My 1 CTUMYIIALIIIO0 pereHeparii KiCTKOBOTO CKJIaJHUKa
MapoIOHTA B KOMIUIEKCHOMY JIIKyBaHHI T€HEpaIi30BaHOTO
MapOIOHTHUTY, 0€3 CYMHIBY, HEOOXIHI 1 JOTATKOBO 3yMOB-
JICHI yIOBUIbHEHUM METa00J1i3MOM TKaHHH 3yOOIIeIenHol
cucremMu (y TOMY YHCII aJIbBEONISIPHOT KICTKH) MOPIBHSIHO
3 IHIIMMU Bifainamu ckenerta [1; 4; 10; 15].

OcreonedinuTy, MO CYyNPOBOPKYIOTH XPOHIUHY 1aTO-
JIOTiF0 0araThOX CHCTEM Ta OPraHiB OpPraHi3My, 30KpeMa
3yOOIIIeNenHoi, 3a paxXyHOK YOTO Mi/BUIY€THCS JIATCHTHA
TOTOBHICTh CIIOJYYHOI TKaHMHM JO 3allajbHOro Ipo-
ecy, 3YMOBIIOE CTBOPEHHS CHPHSTIHBOIO IiAIPYHTS
IUIs  pe3opOuii KicTkoBOi TKaHWHHW. BomHOoWac mpsmi
KOpeINAIiitHl 3B’A3KH TEMIIB BTPAaTH KICTKOBOI Macu
3 HecnenupiyHIMHE TTapaMeTpamMu €HJIOTeHHO1 necTadisi-
3amii (MOPyUICHHS IMyHHOT'O CTaTyCy, aKTUBALISI CHHIPOMY
MEeMOpPaHHO-AECTPYKTUBHHUX 3MiH, €HIOTCHHA IHTOKCHKA-
Iis) Ta CTYNEHEM NOpyIIeHHs (YHKIIT Oprany 4u CUCTEM
CIIyTYIOTb IIATPYHTSIM J10 BUJIUJICHHS] OCTEONATIH SIK Hecrie-
uQIiYHOrO0 Mapkepa XpoHi3alii MMaToJoriyHOro IMpolecy
[8;12; 13; 15].

BaxnuBuM /iarHOCTUYHMM KPHUTEpPiEM PIBHSA KiCTKO-
BOro OOMIHY € BH3HAuCHHsI Pi3HUX MapKepiB, KOHIICHTPA-
IIis SIKUX Y CHPOBATIII KPOBi BioOpakae MBHUIKICTH Pop-
MyBaHHS Ta pe30pOIii KiCTKH, a TaKOXK Y3TOKEHICTh ITIX
nporecis [2; 7; 10]. o Takux MapkepiB BiTHOCATH OCTEO-
KaJIbIIUH — HAWOImbII crienndiyauii 610K KiCTKOBOT TKa-
HUHH, 110 BigoOpaxkae Mpolecu KicTkoyrBopeHHs [9; 12].
AXTHBHICTh OCTEOKJIACTIB HATEIlep BU3HAYAETHCS 38 HasB-
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HICTIO TIPOAYKTIB Jerpajanii kojareHy | tumy, a came
N- ta C-TenonenTtuly Ta HipUAMHOBOI 3LUIMBKU y cedi abo
y CHpOBATIIi KPOBI.

OcreoKanblH — OUJIOK KICTKOBOTO MAaTpPHUKCY, OCHO-
BHOIO (DYHKIII€IO SIKOTO € CHHTE3 TiJPOKCHAIaTUTY, IO
BUPOOIISIIOTECST  ocTeoOnactamu. Pesynsraramu  gociii-
JUKEHHS HOT0 piBHS Y KPOBi 0ci0 000X cTarelt y pasi reHe-
pajli30BaHOrO0 MAapOJOHTUTY 3aJIeKHO BiJl CTaHy MiHe-
paNbHOI MIITHHOCTI KiCTKOBOI TKAHWHU BCTAHOBIICHO, IO
y YOJIOBIKIB Ta JKIHOK 3 TATOJOTi€I0 TKAHWH IapoIOHTa
BMICT OCTEOKAJBIIMHY Y KPOBi y pa3i cTaHy MiHEpaJIbHOI
IIIIBHOCTI KICTKOBOI TKAHUHH «HOPMa» 1 «OCTCOICHIs»
BIPOTIIHO HE BIAPI3HLIMCH MK co0oro (p>0,05). OmHak
y3araJibHeHa OLliHKa PiBHS OCTEOKAJIBIIMHY Y KPOBI KIHOK
3 TeHepasli30BaHUM MapOJJOHTUTOM Yy pasi CTaHy MiHepaJlb-
HOI WHIUTBHOCTI KICTKOBOi TKaHWHH «OCTEOIMOpo3y» Oyna
HIDKYE aHAJOTIYHOrO 3HA4YeHHS y 4oioBikiB Ha 38,10%
(p<0,05). IlpuBeprano yBary, IO 3a MOYaTKOBHX (HOPM
TEHEepaTi30BaHOIO MAPOJOHTHTY 3HAYEHHS PIBHSA OCTEO-
KaJBIIMHY B KPOBI YOJIOBIKIB 1 KiHOK (pwc. 1) BiporigHo He
BIZIPI3HSUTUCH MiXK co0o0fo, p>0,05. OmHak y pa3i reHepati-
3oBa”oro napomoHTuty Il i III cTymeHiB BMICT ocTeoKa b-
LMHY Y KPOBi JKiHOK OyB HIDKYMM HIXK Y YOJOBIKIB: y pasi
II ctynenst — na 32,37% Tta Il — Ha 41,65% (p<0,05). Cnix
JIO/IaTH, IO 32 BCIX CTaHIB MiHEPaJbHOI HIUILHOCTI KiCT-
KOBOi TKaHMHU Ta HE3aJCKHO Bijl CTYIICHS 3aXBOPIOBAHHS
BMICT OCTEOKaJIBLIMHY B KpOBi 0Ci0 000X crareii nepeOyBas
y Mexax Qizionoriunoi Hopmu (2-20,0 Hr/mo).

HI/MIT 15,36
16 13,09 12,39
14
12 8,38 8,62
10
8 5,03
6
4
2
0
I'TI nou.-1 T'TI I crynens T'TI I cTynens
CTyIIEHs

EYonosiky ®XKinku

Puc. 1. BmicT ocTeokaJsuHy y KpoBi 0cié 000x
cTareii 3 MOpylIeHHAMH MiHepPaJIbHOI IIJILHOCTI
KICTKOBOT TKAHMHM 3aJ1€KHO Bill CTYNEeHs BaXKKOCTI
reHepaJTi30BAHOT0 MAPOIOHTHTY

Biramin [l (xonukanbuudepoin) — HaiOiIbII aKTHBHA
¢dopma BiTamiHy /I, TOJIOBHOIO (YyHKII€I0 KOTPOTO € Kallb-
uiit-pocdopHa perynsuist, Kanbuudikamis KICTKH, y4acTb
B OOMIHHUX IpoIecax i CTUMYJIAISI CHHTE3y HU3KH TOp-
MOHIB [5]. V3arajapHIOIOYN OTpPHMaHi J1aHi, 3’ sICOBaHO, IO
y pasi cTaHiB MiHEpaTbHOI MIUTFHOCTI KiCTKOBOI TKAaHMHH
«HOpPMay 1 «OCTEONeHis» y ocid 000X craTeld, XBOpHX Ha
TeHEPaJi30BaHUN MApOJOHTHT, 3HAYECHHS BMICTY BiTa-
Miny /I, y KpOBi BipOTiIHO He BiIPI3HAIUCH MiX CO0OIO
(p>0,05). Tlpu 1bOMY y JKIHOK 3 OCTEOIOPO30M BMICT
25(0OH) y xposi 0y Ha 33,37% HIKYUM, HIK Yy 0Ci0
youosivoi crari (p<0,01), y pasi Il crynens — na 23,63% Ta
y pasi Il crynens — na 35,54% (p<0,05).
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HI/MIT 34,32
35
20 25,65 25,16
25 1924 1728
20 11,14
15
10
5
0
I'TI mou.-1 TTI I crynens TTIII crynens
CTyneHs B Yosnopikn B XKiHkn

Puc. 2. Bmicr Bitaminy /I, y kpoBi xBopux 060x crarei
3aJ1eKHO BifI CTYNeHs BaXKKOCTi reHepaTi3oBaHoro
NAPOJOHTHUTY

Kap6okcurepminanbuuii  (C-KiHIEBHH) TeJNONENTH
JIFOZICBKOTO KoJlareHy | Ty — BUCOKO crienudiuHuid Map-
Kep pe3opOIii KICTKOBOI TKaHWHH. BomHO4Wac KoiareH
1-ro Tuny craHoBUTH MoHAK 90% OpPraHiYHOr0 MaTpPUKCY
KicTkH, A€ 1 Oe3lmocepeaHbO CHHTE3y€ThCS. Y3araib-
HEHHSl OTPHMaHMX Pe3yJIbTaTiB CTOCOBHO JaHUX BMICTY
C-KiHIIEBOTO TEJONENTHYy Y KpPOBi 0oci0 3 reHepaiizoBa-
HUM [apOJIOHTUTOM 3aJIKHO Bijl CTaHy MIHEPaJIbHOT II1JTb-
HOCTI KICTKOBOT TKAaHWHH MOKA3aJ10, 1110 PIBEHB ITapaMeTpy,
KOTpHI BUBYABCS, Y KPOBI HE 3aJIe’KaB BiJl CTATI JOCIIIKY-
BaHUX, a OTPUMaHi 1aHi BMicTy C-KiHIIEBOTO TEIOTIETITHILY
y KpOBI BIpOTi/IHO HE BIAPI3HSUIHCH Mi’K COOOIO.

JIe30KCHTTIPUANHOIIH HAJIGKHUTH 10 IPOAYKTIB Ierpaaanii
KOJIareHy KiCTKOBOI TKaHWHH, HaJIXOJHUTh y KPOBOTIK Yy pasi
pe30pOITii KICTKH i, He 3a3HAIOYH MTOATBIINX METa0OTIYHIX
MIePETBOPEHB, BUBOIUTBCS i3 CEYCIO B HE3MIHHOMY BHIJISI,
III0 3yMOBITIOE HOTO PaHHIO IIarHOCTHYHY 3HAYYIICTh. Y3a-
rajJbHeHa OIiHKAa 3HAYCHb BMICTY JI€30KCHUIIPHIMHOIIHY
y ceul XBOPHX Ha TCHEPaTi30BaHUIA TTAPOIOHTHT 3aJICHKHO BiJl
CTaHy MiHEpaJIbHOI LIUILHOCTI KICTKOBOI TKaHWHHU (pHC. 3)
3aCBiTUMIIA, 10 Y )KIHOK BMICT JIE30KCHIIPUIMHOIIHY y cedi
Y pa3i HOpMaJTbHOTO CTaHy MiHEpAILHOI MLTFHOCTI KiCTKOBOI
TKaHWHH OyB y cepeqHpOMY Ha 26,32% BUIIMM HIX Yy HOJIOBI-
KiB, XBOPHX Ha reHepastizoBanuii mapomnoHTut, p<0,05. Y pasi
«OCTEOIEHID pPIBeHb JIE30KCUITIPHIMHONIHY Yy Cedi JKIHOK
3 reHepaJli30BaHNUM MapOJJIOHTHTOM MIEPEBHIILYBAB aHAJIOTTYHE
3HaYEHHs y YONOBIKiB Ha 26,12%, p<0,01. V oci6 xiHOo4YO1
CTaTi Ha T OCTEOINOpPO3y KOHIICHTPAILS JE30KCHITIPHIHHO-
JHY y cedi NepeBHIyBajia aHAJIOTIYHEe 3HAYEHHSA Yy YOJO-
BikiB Ha 22,28%, p<0,01. BcraHoBieHO, 110 y3arajibHCHa
OLIHKA BMICTY JIG30KCUITIPUJIMHOIIIHY y cedi 0cib 000X crareii
3pocTaa 3i 30UTBIICHHSM CTYIICHSI TCHEPaJli30BaHOIO Iapo-
JIOHTHTY, 1 Oya y »KIHOK BIPOTIJJHO BHIIIOIO HIX y YOJIOBIKIB:
y pasi mouarkosoro I crynenst — Ha 78,90%, y pasi Il — na
38,79% Tay pasi lll crynens — va 33,15%, p<0,01.

15,24

14 - 238 1008

6,92

6 a I
M10YaTKOBOTO -1 1T 11

W yonoBikM EKiHKH

Puc. 3. BmicT 1e30kcHmipuInHOIHY Y cedi XBOPUX 000X
cTareii 3a71e/KHO B/l CTYTICHsI TeHepPATi30BAHOTO ITAPOIOHTUTY
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BucnoBku. OTxe, y pe3yiabrari NMpOBEJEHUX JIOCHI- [lepcriekTHBY MOAANBIINX JIOCHI/PKEHb TOJISTAIOTh

JUKEHb y XBOPUX Ha TEHEpali30BaHUH NMapOJOHTHT 000X y BMBYEGHHI MiHEPaIbHOI IIIBHOCTI KiCTKOBOI TKAHMHH

cTaTell BCTAHOBJICHA HHW3Ka OCOOJIMBOCTEH JMHAMIKH 3Ha-
YeHb MapKepiB KICTKOBOTO MeTaloJi3My 3alle’KHO Bif
CTaTi, CTaHy MiHEpaJIbHOI IIITHPHOCTI KiCTKOBOI TKaHWHHU
1 CTyTIeHS TeHEepaTi30BaHOTO ITAPOIOHTHUTY.

10.

11.

12.

13.

14.

15.
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1 Ha OCHOBI BHBYCHHUX IapaMETPiB PO3POOUTH KOMITIEKC
JKyBaJTbHO-TIPODITAKTHYHIX 3aXOMIB IS KOPEKIlil BHUSB-
JICHUX MOPYLICHb.
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Introduction. Dental implantation is widely developed in modern medicine. In order to obtain an early positive result of dental
implantation, it is necessary to study and prevent early post-implantation inflammatory complications by means of local application of a new
hygienic product — Apiprol dental elixir.

The aim of research is to study the changes in inflammatory reactions in the oral cavity with the local application of the new hygiene
agent at the early postoperative period of dental implantation.

Material and methods. 28 patients (15 women and 13 men) with partial secondary adentia aged 32 to 60 years who underwent dental implantation.
The effectiveness of the treatment was assessed by clinical and laboratory (biochemical, microbiological, immunological) examinations.

Results. The results showed that at the early postoperative stage of dental implantation in both study groups (with the local application
of the new dental elixir and with the traditional use of herbal tinctures), local inflammatory processes occur in the tissues surrounding the
implantation zone. At the early post-implantation period, the new dental elixir has a positive effect on the hygiene and microbiological status
of the oral cavity decreasing the hygienic index on average from 3.8 to 0.5, quickly reduces the severity of edema and hyperemia of the peri-
implant tissues with pain relief (on the 6™ day in 91.6 % versus 72,9% in comparison group). At the early post-implantation stage, the dental
elixir improves oral condition, inhibits free radical oxidation, activates enzyme components of antioxidant defence, which creates the basis for
rapid recovery of peri-implant tissues compared to traditional local therapy.

Conclusion. The occurrence of early postoperative complications during dental implantation is reduced by local application of the dental
elixir to the peri-implantation area during the first ten days of the post-implantation period.

Key words: dental implantation, oral fluid, markers of inflammation, dental elixir.
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O. B. [laceunnk, A. O. AcmosioBa, A. M. Ilaceunux, M. B. Posymenko

JJOKAJIBHE BACTOCYBAHHA HOBOTI'OT'ITTEHIYHOI'O 3ACOBY JJIs1 NPO®IIAKTUKHU TA JIIKYBAHHSA
HOCTIMILTAHTALIMHHAX 3ANIAJIBHUX YCKJIAJTHEHB

Ooecvkuii HayionanvHull Meouynuil ynigepcumem, Oodeca, Yxkpaina

Mera mociipKeHHsT — BUBYECHHS 0COOIMBOCTEH 3MIiH 3aMalbHUX PEakiii y MOPOXKHHHI poTa y pasi MICI[EBOTO 3aCTOCYBAaHHS HOBOTO
ririeHivHoOro 3acoly y paHHIH micasonepauliiiHui Tepiof NEHTaNbHOI iMIUIaHTalii. Bu3HadeHa edeKTHBHICTH JiKyBaHHS 28 TAlli€HTIB
y cepeHboMy Billi 46 POKIB 3 YaCTKOBOIO BTOPHHHOIO Q/ICHTIEI0 HAa OCHOBI OLIHKHM KIIHIYHUX 1 JabopaTopHuX aociimkeHb. OTpumaHi
Ppe3yJIbTaT! JAIOTh IiICTaBy BBAXKATH 3MEHIIEHH JIOKAIBHOTO 3alabHOTO MPOLECY B IPpyIi 00CTEXEHNX i3 BAKOPHCTAHHIM HOBOTO 3yOHOTO
CIIIKCHPY TOPIBHAHO 3 TPYIOIO 13 TPAAWLIIHIM 3aCTOCYBaHHAM HACTOSHOK TpaB. BHUCHOBOK: BUHMKHEHHS PaHHIX MiCISONEpalliiHuX
YCKJIaHeHb MiJl Yac ASHTANbHOI IMIUTaHTAil 3HIKYETbCS y pa3i JOKAIbHOTO 3aCTOCYBAHHS HA MEPIiMIUIAHTATHY 30HY 3yOHOTO eNKCHpY
«Aminporny» y mepri AecATh IHIB MOCTIMIUIAHTANIIHOTO TIepiozy.

Kutio4oBi ci10Ba: eHTaNbHA IMIUTAHTALLS, POTOBA PiHHA, MAPKEPHU 3amalleHHs, 3yOHUIT eTiKCHp.

Today, dental implantation dominates in complex
approaches to the replacement of lost teeth. Despite the
improvement of the dental implantation technique and pre-
scription of drug therapy, the frequency of inflammatory
complications at the early post-implantation period remains
high [1; 2]. Many clinical studies by Ukrainian and foreign
specialists confirm the great risk of inflammatory reactions

© O. V. Pasechnyk, A. O. Asmolova et al., 2024

CrarTs MOUIUPIOETHCS HA YMOBAX JIIICH3IT

associated with dental implants at the early postoperative
period, which is caused by the postoperative tissue damage,
stress, and a low immune response to microflora invasion
[3; 4]. Therefore, at the stage of post-implantation treat-
ment it is most important to create a background that would
facilitate the recovery of affected tissues and protect against
inflammatory complications. A routine therapeutic man-
agement includes antibacterial, anti-inflammatory drugs,
vitamins. However, the incidence of inflammatory reac-
tions at the peri-implantation area remains high today. So,
in order to prevent and remove post-implantation compli-
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cations, anti-inflammatory, regenerative, and immuno-acti-
vating drugs are included in the management protocols for
patients who have undergone dental implantation. That is
why the search and development of means of prevention
and treatment of the inflammatory process at the postop-
erative period of dental implantation is of great relevance.

The aim of the study is to analyse changes in inflamma-
tory reactions in the oral cavity with the topical application
of a hygiene product at the early postoperative period of
dental implantation.

Material and methods. The study included 28 patients
aged on average 46 years selected for dental implantation.
Among them were 15 (53.5%) women and 13 (46.4%)
men with partial adentia without concomitant diseases.
All patients were informed and consented to participate in
the research process and use their clinical information in
accordance with the World Medical Association (WMA)
Declaration of Helsinki “Ethical Principles for Medical
Research Involving Human Subjects, 2013

The patients were examined in accordance with the pro-
tocol for treatment with dental implants, which includes
questioning, medical history and clinical examination of the
oral cavity. X-rays were taken for all patients as part of the
initial examination before intraosseous implantation. The fol-
low-up was carried out: at the operation day, after its comple-
tion before the 2-nd stage — replacement of the cover screw
with the gingival former in order to confirm the diagnosis and
monitor the results. Dental implantation was planned after an
X-ray examination of the jaws and teeth, primarily at the area
of implantation. With a diagnosed alveolar process atrophy,
the open sinus lifting surgery was performed.

The clinical examination determined the dental status
of the patients, including the assessment of the hygienic
condition of the oral cavity and peri-implant tissues by the
Green—Vermillion index, Russell’s periodontal index [5].

All the patients who underwent intraosseous dental
implantation were divided into 2 groups: the main group (14
persons) and the comparison group (14 persons). The control
group (8 persons) had no dental pathology and concomitant
diseases. The technique of dental implantation in the main
and comparison groups was the same. If no more than 3—4
implants were installed through 1-2 surgical accesses, only
anaesthetic agents for 1-2 days and rinsing the mouth with
herbal tinctures for 3—8 days were recommended at the post-
operative period in the comparison group. If the implantation
of a greater volume and complexity was performed, anaes-
thetic, anti-inflammatory and hyposensitization agents were
prescribed for 2-3 days, as well as antibiotics for 3—5 days.

In addition to routine postoperative therapy, patients in
the main group were recommended to rinse the mouth with
Apiprol dental elixir (5-8 ml) with a delay of 30-60 seconds
on the wound surface [6]. The dental elixir is a newly cre-
ated agent based on honey products and plant adaptogens.
The patients were instructed about the need to use the dental
elixir 2-3 times a day beginning from the next day after the
operation for 5-8 days (depending on the type and sever-
ity of the process). The effectiveness of the treatment was
evaluated by the general condition of the patients, clinical
and laboratory (biochemical, microbiological) examinations.
The object of the study was oral fluid collected in half an
hour after rinsing the mouth daily after surgery in the course
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of 12 days. In the oral fluid, lysozyme activity (including rel-
ative activity) was determined by the bacteriological method
[7], urease activity (including relative activity) and the level
of oral dysbiosis were determined by the enzymatic method
[8]. The state of the pro-oxidant system was determined by
the level of malondialdehyde (MDA) [9]. The state of the
antioxidant system (AOS) was studied by the activity of cat-
alase [9] and superoxide dismutase (SOD) [9]. The material
taken from the peri-implant area on an empty stomach after
rinsing the mouth with distilled water from day 1 to day 12
after dental implantation was examined according to the tra-
ditional method of processing the results in a microbiologi-
cal laboratory using a molecular biological method based on
the polymerase chain reaction (PCR) [10].

The data were statistically processed by the method of
variation statistics using the Student's t-test with the help of
Microsoft Excel 2000. The difference was considered sig-
nificant at p<0.05.

Research results and discussion. The early postoper-
ative period during intraosseous dental implantation was
characterized by pain syndrome, edema of muscular tis-
sues and mucous membranes, and hyperemia at the area
of the intervention. Hyperemia and edema were the most
pronounced on the 3rd day after dental implantation, but
decreased already on the 4th post-implantation day in the
main group, on the 6th day — in the comparison group. In
the main group hyperemia and edema were completely
absent on the 6th day (91.6% of cases), in the comparison
group — on the 8th day (72.9% of cases) respectively. Signs
of residual hyperemia and edema remained on the 10th day
after implantation in 2.1% in the main group, which was
18.8% (20.9%) less than in the comparison group (p<0.05).

The clinical picture of inflammatory changes in the oral
cavity of patients of the main group after treatment with the
new hygiene agent in local therapy had more pronounced
significant positive dynamics; inflammation and edema
were removed faster than in the comparison group with a
standard drug therapy.

The rate of the post-implantation wound epithelization
was different in the main and comparison groups. The first
signs of the wound’s initial epithelization in most patients
were observed 2 days earlier in the main group than in the
comparison group (on 3rd and 5th day, respectively), with
the number of patients in the main group being 18.2% higher
than in the comparison group. Complete epithelization of
the post-implantation mucosal lesion occurred on average
2.7 days earlier in the main group than in the comparison group
(by 10.10+0.10 and 12.8+0.20 days, respectively) (P<0.05).

The oral condition before the operation was the same in
all the patients, because before implantation they had profes-
sional oral hygiene. On the 2nd day after dental implantation,
the oral condition worsened due to formation of plaques. A
comparative analysis of the oral condition according to the
Green—Vermillion index revealed differences in patients of
the investigated groups: patients receiving standard therapy
had worse level of hygiene compared to the main group
whose patients received the new tooth elixir. Rapid positive
dynamics (in points) was determined in the main group from
an average of 3.80+0.01 before treatment to 0.50+0.08 on
8th day of treatment against 3.40+0.02 from the baseline to
1.8040.12 in the comparison group (P<0.05). More than half
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of the patients in the comparison group had the plaque spread
to the dental neck, while in patients of the main group it was
observed only in 8.2%. It proves that the local application of
the dental elixir having antimicrobial properties in the com-
plex treatment in the main group improves clinical outcomes
compared to the use of a traditional local therapy alone.

The study of oral microbiocenosis during dental
implantation revealed changes in the level of microbial
contamination and antimicrobial protection of the oral cav-
ity in the patients of the study groups (Table 1). So, after
treatment with the dental elixir, urease activity in the oral
fluid increased on the 3rd day after surgery, then returned
to the baseline level on the 8th day after implantation. At
the same time, with a traditional therapy the urease activity
exceeds the baseline data 1.22 and 1.16 times, respectively.

This dynamic is more pronounced in the presented data
of relative urease activity. Changes in the absolute and rel-
ative activity of urease of the oral fluid in the main group,
which determine the decrease in the oral microbial con-
tamination level with usage of the dental elixir, indicate its
negative effect on the oral microbiota activity, as a result of
which dysbiosis decreases.

According to the data on lysozyme activity, there is a
tendency to increase the level of local antimicrobial protec-
tion in the oral fluid of patients in the main group compared
to patients in the comparison group.

The analysis of the oral ecosystem according to the dys-
biosis index revealed normalisation of the oral microbio-
cenosis in the main group. In contrast to the main group,
the patients of the comparison group had insignificant
changes in indicators of impaired oral biocenosis, which
was reflected in the level of dysbiosis [11].

A biochemical study of the oral fluid showed that
after dental implantation on the 3rd day, all patients had
increased levels of MDA, indicating activation of free
radical oxidation processes compared to healthy individu-
als. With the use of the dental elixir, the MDA level in the
patients’ oral fluid returned to the baseline values on the
8th day after surgery, in the comparison group it remained
elevated (16% higher than the baseline).

The decreased activity of the key enzymes of antiradi-
cal protection — SOD and catalase — was observed at the 3rd
day after dental implantation. Hypofunction of the catalase
and superoxide dismutase systems causes AOS insufficiency
within the first days after surgery. In the oral fluid of the main
group patients, the parameters of AOS did not change signif-
icantly with a tendency to increase, at the end of treatment
they were identical to the control data, while in the compar-
ison group they differed from the control data (catalase was
lower by 25% on the 3rd day, by 17% — on the 8th day. The
changes in SOD activity was insignificant, on average 5%).

So, the application of the dental elixir in the complex
treatment of the wound process at the postoperative period
after dental implantation provided the restoration of the lost
protective functions of AOS, which was reflected in the
clinical picture of implant integration, reducing the average
duration of inflammation in peri-implant tissues.

On the 7th day after the dental implantation, examination
of periodontopathogenic anaerobic microbes on the implant’s
surface was carried out using a molecular biological method
based on the polymerase chain reaction (PCR). In the com-
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parison group, genetic markers of two periodontal pathogenic
species of the 1st order were determined: Porphyromonas gin-
givalis and Tannerella forsythia —in 15% and 18% of samples,
respectively, but these species were not detected in the patients
of the main group. Another periodontopathogenic species of
the Ist order Aggregatibacter actinomycetemcomitans was
found in 14% of samples in the comparison group and only
in 5% — in the main group (P<0.05). Among periodontal path-
ogenic species of the 2nd order, the frequency of revealed
genetic markers in patients on the 7th day after dental implan-
tation was different. So, Micromonas micros and Prevotella
intermedia markers occurred in 20% and 12% in the compar-
ison group, and only in 8% and 5% in the main group, that
is 2.5 times lower (P<0.05). Genetic markers of Fusobacte-
rium nucleatum were determined equally often in all patients,
coinciding with the frequency of detection of the second type
of periodontopathogens of the 2nd order — Treponema denti-
cola (in 50% of patients in both groups). In our opinion, the
obtained data indicate that species of the 2nd order periodon-
topathogens, which are equally detected in material samples
of all patients after dental implantation, behave like normal
resident species without causing inflammation and aggression.

Thus, the dental elixir affects the composition of the oral
microbiocenosis (primarily periodontal pathogenic), preventing
the persistence of pathogenic microorganisms in the peri-im-
plantation zone, which reduces the risk of complications.

The number of patients with pain syndrome on the
Ist day of the post-implantation period after the end of
anesthesia in patients of both groups had no difference.
Pain relief in the main group occurred 1 day faster than in
the comparison group (on the 3rd day in the main group and
on the 4th day in the comparison group). At the same time,
the number of patients in the main group (on the 3rd day)
who experienced earlier pain relief exceeded the number of
similar patients in the comparison group (on the 4th day)
by 37% (P<0.05). On the 8th day, the number of patients
with pain relief in the main group exceeded the number of
patients in the comparison group by 29.5% (P<0.05). By the
10th day, the pain syndrome was absent in all the patients
of the main group, whereas almost a third of patients in the
comparison group perceived pain as insignificant.

The obtained results demonstrated that during dental
implantation the oral epithelium is injured, which leads to vio-
lation of the isolation of the internal environment and leads
to entering microorganisms into the tissues. Some authors
believe that inflammation of tissues around the implant is
caused by microflora that is normally present in the oral cavity
[12; 13]. However, the causes of these complications, the role
of oral microflora species and the signs of their clinical course
are not yet fully understood [14; 15]. The use of the new dental
elixir significantly improved the clinical course of the postop-
erative period of dental implantation. Its local usage demon-
strated a pronounced tendency to normalise microbiocenosis
and hygiene in comparison with the use of herbal tinctures.
The dental elixir accelerated removal of hyperemia and edema
in peri-implant tissues, reduced pain syndrome. The biochem-
ical studies have shown inhibition of MDA with simultaneous
potentiation of stress-stabilising mechanisms in the oral cavity
under the influence of local therapy with the dental elixir at
the early stage of dental implantation, which forms a favour-
able basis for the rehabilitation period after implantation and
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Table 1
Changes in biochemical indicators of oral fluid during the treatment at the early period
after dental intraosseous implantation
. Experimental groups
Indlg?;?r of Control Main group Comparison group
liquid group Before 3rd day 8th day Before 3rd day 8th day
examination n=8 operation, aftel_’ aftel_' operation, aftel_’ afte[’
n=14 operation operation n=14 operation operation
Activity of 2264012 2.18+0.11 2.68+0.09 2.24+0.09 2.22+0.10 2.72+0.11 2.58+0.09
urease, ’ ’
pumol/l
P, B >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
P, - >0.05 >0.05 - >0.05 >0.05
. , 1.14+0.07
Relative 0.96+0.04 1.18+0.07 0.99+0.03 0.98+0.03 1.20+0.06
activity of
urease
P, B - <0.05 >0.05 - <0.05 <005
Activity 82.40+1.60 79.30+1.40 80.20+2.14 81.30+1.90 78.40+1.60 79.204+2.10 79.60+1.80
of lysozyme,
unit/l -
P, >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
P, - - >0.05 >0.05 — >0.05 >0.05
Relative 0.96+0.02 0.97+0.02 0.98+0.02 0.95+0.02 0.96+0.02 0.96+0.02
activity of
lysozyme
P, - - >0.05 >0.05 - >0.05 >0.05
Level of - 1 12 1.01 1.03 125 118
Dysbiosis
MDA, pmol/l 0.48+0.02 0.46+0.02 0.54+0.02 0.48+0.02 0.50+0.02 0.60+0.03 0.58+0.03
Pl - >0.05 <0.05 >(0.05 >0.05 <0.05 <0.05
P, - - <0.05 >0.05 - <0.05 <0.05
Catalase, 0.12+0.01 0.11+0.01 0.10+0.01 0.13+£0.02 0.12+0.02 0.09+0.01 0.10+0.03
mkecat/l
P, - >0.05 >0.05 >0.05 >0.05 <0.05 >0.05
P, - - >0.05 >0.05 — >0.05 >0.05
0.47+0.02
SOD, CU/1 0.50+0.04 0.48+0.03 0.48+0.02 0.47+0.02 0.45+0.03 0.45+0.03
P, - >0.05 ~0.05 >0.05 >0.05 >0.05 >0.05
P2 - - ~0.05 >(0.05 — >0.05 >(0.05

Note. P, —the probability of the difference of indicators of the control and experimental groups; P, —the probability of the difference
of indicators of the main group and the comparison group before treatment.

reduces inflammatory reactions. Stimulating the production of
antioxidants prevents excessive cell damage and stabilises the
mechanisms of stress-induced cell death [16; 17].

The above-mentioned proves that the dental elixir in
combination with a standard therapy is effective at the
early post-implantation period. Its local application helps
to quickly relieve a nonspecific inflammatory reaction to
surgery, reduce swelling, hyperaemia and pain. Thus, the
dental elixir prevents the occurrence of unfavourable con-
ditions for secondary infection and impaired healing, and
creates optimal conditions for normal recovery.

Conclusions. Local application of Apiprol dental elixir
in the complex treatment of tissues in the postoperative
period of dental implantation can reduce or prevent inflam-
matory complications.

In the early post-implantation period of dental implanta-
tion, Apiprol significantly reduces the severity of edema and
hyperaemia, achieving their relief 1-2 days faster than in
patients in the comparison group who used herbal tinctures,
and reduces the duration of the pain syndrome. The dental
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elixir renders a positive effect on hygiene and microbiological
status in the oral cavity after dental implantation: leads to early
epithelization on the 2nd day, reduces microbial contamina-
tion and normalizes biochemical indicators of oral fluid.

The use of the dental elixir at an early stage of den-
tal implantation helps to improve the condition of the oral
cavity, inhibit free radical oxidation, activate the enzyme
components of antioxidant defence, creating favourable
conditions for tissue renewal in the peri-implantation zone.

The results of the study prove that dental elixir can
be recommended for local use to prevent destructive and
inflammatory processes during dental implantation.
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OCOBJHMBOCTI 3MIH TOPMOHAJIBHOI'O MPO®LIIO KIHOK i3 )KIHOYOIO CEKCYAJIbHOIO JUCO®YHKIIEIO TA
I'EHITAJIbBHUM EHAOMETPIO30M Y ITPOLECI JIIKYBAHHSI

‘Hayionanenui meouunuii ynisepcumem imeni O. O. bocomonvys, Kuis, Yrpaina
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MeToro fociKeHHs 0y/10 BU3HAYCHHS 0COOIMBOCTEH 3MiH TOPMOHAIBHOTO MPOQITI0 KIHOK 13 KIHOUOK CEKCYaTbHOK JAUCHYHKIIEHO
(KCH) Ta 30BHImHIM renitamsauM engoMerpiosom (3T'E) y mponeci mikyBanns. Byno mposeneno anami3z piBHS HENTHIHUX, CTEPOITHUX
TOPMOHIB, BiTamiHy /I, roMorucTeiHy Ha 5—7 IHI MEHCTPYaJIbHOTO IIUKITY, @ TaKOX depes 3, 6, 9 MicAwiB micast hapMakoIoriyHoi KOpekIii y
70 xinok aktuBHOTO penponykruBHoro Biky i3 XKCJI ta 3T'E (I rpyna) i 30 3moposux xinok (Il rpyma).

V pesynbrari IPOBEIEHOTO JIIKyBaHHS HOpMaJIi3amis piBHs BitamiHy /] BifizHa9amacs uepes 6 1 9 micsmis criocrepexenns y 32,9% i 80,0%
(p<0,001) >xinok; Ha 9-My Micsi HopMoromorHcTeineMist croctepiranach y 38,6% xinok (p=0,026 ctocoBHO KOHTpOO). OnTHMI3AILis CEeK-
cyanbHOT (yHKIIT XKIHOK BiIOyBaeThCs Ha 9-My MiCsIli Tepartii i CympOBOIKYETHCS JOCTOBIPHOK HOPMAI3alli€l0 iHACKCY CeKCYalbHOT JIuC-
¢ynxuii (ICH). V et tepmin nokazuuk [C/] HabmmkaeThes 10 oKa3HUKA HOpMH (26,55), mo knacu(pikyeTses sk o3Haka BincyTHocti XKCI.

Kutrouosi ci10Ba: xinoua cexcyanpHa IucYHKIIS, €HIOMETPI03, TOMOLMCTETH, BiTamiH /.
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CHARACTERISTICS OF CHANGES IN THE HORMONAL PROFILE OF FEMALE SEXUAL DYSFUNCTION
AND GENITAL ENDOMETRIOSIS IN THE TREATMENT PROCESS

Bogomolets National Medical University, Kyiv, Ukraine

2Communal non-profit enterprise Kyiv City Maternity Hospital No. 5, Kyiv, Ukraine

SCommunal non-profit enterprise Kyiv Perinatal center, Kyiv, Ukraine

Vitamin D deficiency and hormonal disbalance could be involved in the development of endometriosis and female sexual dysfunction (FSD).

The purpose of the study — to determine the characteristics of changes in the hormonal profile of women with FSD and external genital
endometriosis. The evaluation of peptide, steroid hormones, vitamin D, and homocysteine level was conducted on the 5-7th days of the
menstrual cycle at the beginning of the study and 3, 6, 9 months after the treatment. A value of p <0.0085 was considered significant difference
between the intervention group (n=70) and control group (healthy women, n=30) under comparison.

Results. Statistical analysis (Friedman’s test) of the dynamics of laboratory indicators during the control periods in group I showed a
significant gradual increase in the levels of dehydroepiandrosterone sulfate (DHEA-S), free testosterone, estradiol, progesterone, FSH, LH,
and Vitamin D (p<0.001) and decrease — 17-OHP, Prolactin, thyroid-stimulating hormone (TSH), antibodies to thyroperoxidase (Anti-TPO)
and homocysteine (p<0.001) against the background of the treatment. Normalization of the level of vitamin D was observed starting at the
6th and 9th months of observation in 32.9% (n=23) and 80.0% (n=56) and was significantly higher compared to the 6th month — 2 = 29.75,
p<0.001. Reference values of the homocysteine level in the 1st group were also achieved starting from the 6th month, but the share of such
women was only 20.0% (n=14). In the 9th month of treatment, the proportion of patients with normhomocysteinemia increased significantly
to 38.6% (n=27), x2 =4.97, p=0.026. Dynamics of changes in the hormonal profile of the thyroid gland after 3 months was characterized by a
significant decrease in the initial levels of TSH level (on the 3%, 6™, 9" months, p<0.001). The optimization of female sexual function occurs
in the 9th month of therapy and is accompanied by a reliable normalization of the index of sexual dysfunction. In this term, the indicator of the
sexual dysfunction index approaches the norm (26.55), which is classified as a sign of the absence of female sexual dysfunction.

Key words: female sexual dysfunction, endometriosis, homocysteine, vitamin D.

Beryn. 3a nanumu BOO3, enypomerpio3 Bpaxkae npuoianzHo 10% (190 MinbitoHiB) »IHOK 1 JiBYaT PEHpOLyKTHB-
HOTO BiKy B ychoMy cBiTi [1]. EHoMerpio3 mMae pyiHIBHI HACIIJIKH Ul PEIPOAYKTUBHOTO 3/I0POB’Sl KIHOK, & E€KOHO-
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MIYHI BHTpaTH, MOB’s3aHi i3 BTPAaTOI IPALE3IaTHOCTI,
JIKYBaHHAM Ta peaOuIiTalli€l0, CTaHOBISATH OJM3BKO
70 mupxa mon. Ha pik [2]. BigHOBIIGHHS CEKCyalbHOTO Ta
PETPOAYKTUBHOTO 3/I0POB’Sl KIHOK 13 30BHIIIHBO-BHYTPILII-
HIM EHIOMETPi030M — CKJIa/IHE Ta Oarato)akTopHe 3aBIaHHsI.
3okpema, npobiema IoJArae K y TpaauliiHOMY TOpY-
[ICHHI TimoTasamo-TimodizapHuX 3B’s3KiB, TaK 1 y ITOBHO-
LIHHOCTI SIEYHUKOBOTO CTEPOiOreHe3y. 3a TaHUMU JOCIIJI-
HUKiB, Ha MaHi(ecTamiro kiriHikn XXC y xiHok i3 3['E mae
BIUIMB TilTOTHPEOinHa TUCQYHKISA IUTOMOAIOHOI 3aII03H,
ayTOIMyHHI 3aXBOPIOBaHHs IUTOBUAHOI 3a103u [3]. Hera-
TUBHUH BIUIMB Ha (PYHKITIOHYBaHHS IIUTONOAIOHOT 3211031,
B TOMY 4YHMCJI i ayTOIMYHHOTO I'eHe3y, Ma€ HeJIO0CTaTHICTh/
nedinur Biraminy /1 [4]. 3a maHumMu MeraaHalisy, ImpoBe-
nenoro Taheriniya Ta iHIIUMH, KU BKITFOUaB 42 TMAIli€HTIB
3 ayTOIMYHHUMH 3aXBOPIOBaHHSIMH IIUTOINOMIOHOT 3aJ103H,
OyIo nokasaHo, mo aedinut Bitaminy [ oB’s3aHui 3 po3-
BUTKOM ayTOIMyHHHX 3aXBOPIOBaHb IIMTOBHIHOI 3aJI03H,
TUPEOiAUTy XaIlnUMOTO Ta Timotupeosy [5]. JediuuT Bita-
MiHy JI IesIKMMHU JTOCITITHUKAMHU acOIIIOETHCS 13 MaHidec-
TaIi€l0 eHaoMeTpio3y [6]. IHIMM YMHHUKOM TOpPYIICHHS
TOPMOHAJIBHOTO TOMEOCTa3y B OpPTraHi3Mi JIOAWHH, SKHUN
CYIPOBOJIKYE Ty HU3KY MATOJIOTIYHUX TPOIIECiB, 30KpeMa
HETaTUBHO BILUIMBA€ Ha MIKPOLUPKYISATOPHE PYCIIO, BUCTY-
nae rinepromorcteinemis (I'TLl). Tinepromonmcreine-
MIIO Ha CHOTOJHI BBAJKAIOTH HE TUILKU OJHICIO 3 OCHOBHHUX
MPUYHH TIaTOJIOTIYHOTO Tepediry recTaIliifiHOro MpoIecy,
a ¥ 3arajoM NopyuIeHHs penpOyKTHBHOTO 3/I0POB’ sl KIHKH.
HaykoBI11i cbOT0IeHHS IPHUITY CKalOTh, 110 32 HAsSBHOCTI TiIO-
THPEO3y B OpraHi3Mi JIIOAWHH CTBOPIOIOTHCSI YMOBH IS
I'TL, amke TINOTHPEO3 3HIKYE MIEUIHKOBI PiBHI (PEPMEHTIB,
sIKi OepyTh y4acTb Y LUIAXY PEMETUIIIOBaHHS TOMOLICTEIHY,
CTIIPUYUHSIOYN HOTO TOKCHYHE HAKOTTMIEHHS [ 7].

[opymienHss MeTaboi3My IPOAHAPOTEHHUX CTEPOITiB
y Oprasi3Mi XiHKH, BiAMOBiAHO 10 [IpHHCTOHCHKOTO KOH-
CEHCYCY, BBAXAEThCSI OCHOBOWO st (popmysanus JKC/I.
ABTOpH BiJI3HA4Yal0Th 3HAYH1 3BOPOTHI KOPEJISILIii MK yciMa
nokasuukamMu [CJ] Ta rOpMOHAJIBHUM CTAaTyCOM >KiHOYOT'O
oprauizmy [8].

MeTa 1ocJTiIzKeHHs — BU3HAYEHHS 0COOIMBOCTEH 3MiH
ropMoHaibHOTr0 npodiiro xiHok i3 XKC/I ta 3I'E, a Takox
BH3HAYEHHsI BIUIMBY 3aCTOCYBAaHHS BiTaMiHy [l, 3HMKEHHS
PiBHS TOMOLIMCTETHY Ta BiTHOBIICHHS €yTUPEO3y Ha IOKa3-
auky JKCJl y manieHToK penpomIyKTHBHOTO BiKY B IpOIECi
JIKyBaHHS; BU3HAYCHHS ONTUMAIBFHUX TEPMIHIB U Bif-
HOBIICHHS CEKCYyaIbHOTO 310poB’st xKiHOK i3 3['E Ta JKC/I.

Marepiaau i metogu. [IpoBeneHo anaini3z pe3yiasTarTiB
3MiH TOPMOHAJIBHOTO Tiia 70 KIHOK aKTHBHOTO PEIPOIYK-
tuHoro Biky 13 X)KXCJ] ta 3T'E (I rpyna). [Toka3zuuku nopis-
HIOBaJIM 3 MoKa3sHMKaMu 30 310pOBHUX PENpOAYKTHBHO
AKTHUBHHUX JKIHOK (KOHTposibHa abo Il rpyma). [iarnos
JKCJI BctaHOBIIEHO 32 TIOKa3HUKAMHM X 1HJIEKCY CEKCyallb-
HOi muc(yHKIII. 32 OCHOBY JiarHo3y B3STO 3aTBEPPKEHY
BOO3 (1999) HO301OTiYHY OAMHUITIO — JKIHOYI CEKCy-
aNbHI AUC(YHKII, 0 BKIIOYAIOTH MTOPYIICHHS Oa)kaHHS,
30y/KEHHS 1 TOCSATHEHHS Opra3My, IUCIIapEeyHII0 Ta Bari-
Hi3M [9]. Kputepiem 3amyuenns narieHTok 10 | rpynu OyB
JIarHOCTOBAHWH TiJ Yac YIBTPa3BYKOBOTO IOCIiKCHHS
30BHINIHIN TEHITATHLHUN SHOMETPi03 (EHAOMETPIOMHU S€U-
HUKa giameTpoM 10 5 cM). Jocmimkenns cxBaieHo Komi-
ci€ro 3 NUTaHb O10€TUYHOT EKCIIEPTH3H Ta €THKH HAYKOBUX
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JoCHipKeHb Tpy HalioHanbHOMY MeEIMYHOMY YHIBEpCH-
teti iM. O.0. Boromoseirst MO3 Ykpainu (mpotokos Ne 163
Big 07.11.2022) Ta BUKOHAHO BiAMOBIIHO 10 BUMOT [eb-
CIHCBKOT JIeKIapartii.

Jlocimi/pkeHHST TOPMOHAJIBHOTO  TIa  PEHpPORYKTHB-
HOTO 3/10pOB’S )KIHOK IPOBOAWMJIM HA MOYATKY JIIKyBaHHS
idepe3 3, 6, 9 MicsIIiB BiJl TOYATKY JIiKyBaHHA. BuzHavamm
MOKA3HUKH METTHIHUX TOPMOHIB (THPETPOITHOTO TOPMOHY
(TTT), domixynoctumymorodoro ropmony (OCI), mrotei-
Hizyrogoro ropmony (JII'), mpomakTuHy), CTEpOiqHUX TOp-
MOHIB (aHTHMIOIUIEpiB TopMOoH (AMI), ectpamiony, mpo-
recrepony, aerigapoanapocrepony cynbhar (JTEA-C),
17-okcunporecrepon (17-OIT), TectocTepoH BiIbHHUIL)),
aHTuTin 10 Ttupeonepokcunasu (ATIIO), Bitaminy [,
TOMOIIUCTEIHY Ha 5—7-i IeHb MEHCTPYaIbHOTO ITUKITY.

Buznavenns piBHiB Bitaminy /I, romonmcreiny, ATIIO,
TTI, ®CT, JII, ecrpamiony, MPOreCTEPOHY, TECTOCTE-
POHY BIJIBHOTO IPOBOJIMIOCH 33 JIOIIOMOTOI0 XEMITIOMi-
HECIICHTHOTO IMyHOaHami3y (IMyHOXIMIUYHHUI aHami3aTrop
ARCHITECT/ALINITY (Abbott, CIIIA)). BusnaueHus
piBHSA 17-OKCHIIPOTECTEPOHY IPOBOIMIOCH 32 TOIIOMO-
rofo TBepaodaszHoro iMmyHodepmentHoro aHamizy (Labor
Diagnostika Nord, Germany).

3anmponoOHOBaHUKA aNTOPUTM TEPANEBTHUHUX 3aXOiB
BKJIIOUAB POCIMHHY TEpAIlio, sika J0BeJIa CBil MO3UTHBHUN
BIUIMB Ha FTOPMOHAJIbHE TJIO JKIHOK 13 TiOaHApOreHI3MOM
[10]. Ha npoBeeHHs 10CHiKEHb OTPUMAaHO iH(GOPMOBaHY
3rojly MaIi€HToK.

Brums na piBens TTI 3xilicHIOBaIN, TPU3HAYMBILHT POC-
JIMHHUHA KOMIUIEKC, SIKUH MicTHTB mepctad Oimuid (80 mr),
TaJIF0YHUK MIECTHIIENIOCTKOBHH (30 MT), IpiK KpacHIbHUN
(10 mr), miBowito He3BuuaiHy (30 Mr), OpyHBKH Oepesn
mosucioi (30 wmr), cmipyniny (40 Mr) Ta JHCTS JIIMHA
(40 mr), mo | xancyni 1 pa3 Ha 100y IIOAEHHO MPOTITOM
9 MicHIlB.

[IpenapartoM A7st BIZHOBJICHHS pPIBHA LEHTPAIbHHUX
MENTUIHUX TOPMOHIB Y pasi (yHKIIOHAJIBHOIO TiOroHa-
J3My OyJio B3STO TPHPOAHHMIA KOMIUIEKCHHH Ipenapar,
110 MTOEHYBAB SAKIPI[ CJIAHKI, KOMIIOHCHTH T1HKTO 011002,
JUMOHHHK KuTaichkuid. [lamieHTKH npuitmanu mo 1 karn-
cyni 2 pasu Ha 100y 3 1-ro o 12-# 1eHb MeHCTpyalIbHOTO
UKy IOJCHHO 9 MiCSAIIiB.

Jis ontumizamii 0oOMiHY TOMOIMCTEIHY KOPHCTYBa-
JMcsl TpernapaTtoM Ha OCHOBI aJeMeTioHiHy. Buxopucro-
BYBaJM TOE€THAHHA S-afgeHo3mwI-L-meTioHiHy — 200 MT,
L-metundonary — 0,4 mr (o exBiBaneHTHO 0,4 mr dodie-
BO1 KHCIIOTH), BiTaminy B12 y ¢popmi meTmnkobanaminy —
250 mkr. [TamienTku npuiimManu o 1 kancymi 1 pa3 Ha 1eHb
IIOICHHO MPOTATOM 9 MICSIIIB.

Just  Hopmamizauii  piBHs Bitaminy J[ (HOpwma:
75-125mkr/n, HemoctatHicTh — 50-75 wMkr/n, pedinur
<50 MKI/) BUKOPHCTOBYBQJIM KOMIUIEKCHUI IIperna-
pat, sSKui MICTUTh: OeTa-roKaH — 250 Mr, MO MICTHTh
80% Oera-rmokanis 1,3 1 1,6, IMHK — 5 MT, y IepepaxyHKy
3 IHMHKY TIiOuHaty, BitamiH D3 (xonekambrmdeporn) —
100 mkr (4000 MO). IarmierTky nmpuitmany mo 1 kamcyi
1 pa3 Ha IeHB MOJCHHO 9 MICSAIIiB.

Jns crarucTuyHOi OOpOOKHM [aHWX BHKOPUCTOBY-
BaJM HeTapaMeTPUYHI METOAW CTAaTHCTUYHOTO AaHai3y,
OCKITBKHM PO3MOMALI 3HAUCHb OUIBIIOCTI MOKA3HUKIB Bij-
PI3HSIBCSL Bii HOPMAJILHOTO. 3 OISy HA Te, LIO YIS CTa-
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TUCTUYHOT'O aHANI3y MU BUKOPUCTOBYEMO HEIlapaMeTpHUHi
KpHTepii, TO JUIsl YHUKHEHHSI IOMHJIKK 1-ro THITy MiJ yac
MHO)KMHHUX TMOPIBHSHb MU BUKOPHUCTOBYEMO DiBEHb 3Ha-
YyIIOCTI 3 ypaxyBaHHSM ronpaBku bondepoHi, siKy pos-
paxoByBaiu 3a Gopmyior: p=1-0,951/n, ne n — KUIBKICTh
TIOPiBHSHb.

VY HammoMy JOCIHiPKeHH] B KOXKHIN TPpyTTi BUMIPIOBAHHS
TIPOBOIVITH IO JIIKYBaHH:, a TAKOXK uepe3 3 micArli, 6 mics-
iB Ta 9 MiCAIIB, TOMY BCHOTO 3MiMCHIOBAIH 6 TIap TOPiB-
HSIHB: TIOYaTKOBHUH piBeHB VS 3 Mic/6 Mic/9 Mic micis JiKy-
BaHHs, 3 Mic Vs 6 mic, 3 mic vs 9 mic, 6 mic vs 9 mic. Takum
YHHOM, N=6. BiAmoBinHo 10 BUIEeBKa3aHOl (hopMyin

p=1-0,95 1/6 = 0,0085.

Tomy y pasi anmocTepiopHHX MOPIBHSAHb CTaTUCTUYHO
3HAQUMMOIO PI3HHUIECI0 MDX IIOB’S3aHUMH TPYyNamH, IO
MTOPIBHIOIOTHCS, BBaka 3Ha4eHH: p < 0,0085.

PesyabraTn Ta ix oOroBopeHHs. Pesynsratn 3miH
nmabopaTopHUX MOKAa3HUKIB Ha (oHi JNiKyBaHHA y | rpymm
HaBeIEeHO B Tadumni 1.

Craructuunuii ananiz (kpurepiit @pinmana) AMHaAMIKK
11a00paTOpHUX MOKA3HUKIB y IpyIii | Moka3aB CTaTHCTHYHO
3HaunMe noctynose 30unbiienss pisHiB J{['EA-C, Tectoc-
TEpOHY BUILHOTO, ecTpazioiny, porecrepony, ®CI, JII' Ta
Bitaminy /[ (p<0,001) Ta 3menmenus — 17-OIl, nponax-
tuny, TTI, ATIIO Ta romonmcteiny (p<0,001) micist mpo-
Be/IeHOro JTiKyBaHHS. CTaTHCTHYHO 3HAYMMOI JTMHAMIKH
3miH AMI He BusBieHo (p=0,39).

[Monaneimii amoctepiopHuii aHamiz (kpurepid Bin-
KOKCOHa 3 rornpaskoto bondeponi) piBHiB Bitaminy /| Ta
TOMOLIMCTETHY 1OKa3aB, 10 TTOYMHAIOUH BXKE 3 3-TO MICSIIs
BiJl MOYATKy JIIKyBaHHs BiZOyBaJlOCh CTAaTUCTUYHO 3Ha-
YUMe MiJBUIIEHHS BiTaMiHy /| Ta 3HW)KCHHS TOMOLIUCTE-
THy MOPIBHSHO 3 MOYATKOBUMH («JI0 JIKyBaHHS» VS. 3 Mic.
p<0,001). He3Baxkaroun Ha MO3UTHBHY TUHAMIKY, depe3 3
Mic. y I rpymi 36epiranuce nedinutu Bitaminy J{ Ta I'TLL.
[Momamemmi 3MiHEM 000X TMOKA3HHKIB XapaKTePH3YBAIHChH
30epekeHHAM 3a3Ha4YeHol paHille TEeHIEHIN Ha 6-oMy Ta
9-oMy MicsIi CIIOCTEPEKEHHA, A€ CTATHUCTHYHO 3HAYNMI
30inblIeHHs BiTaMiHy /I Ta 3MEHIIEHHS TOMOLUCTEIHY
BiJ[3HAYaJIM HE JIMIIE MOPIBHSHO 3 TIOYaTKOBUMHU PIBHSIMH,
a i 3HaYEHHSMH B KOHTPOJIbHI TepMiHU: BiTamiH J| — «10
JIKyBaHH VS. 6 Mic./9 mic. p<0,001; 3 mic. vs. 6 mic./9 mic.
p<0,001; 6 wmic. vs. 9 wmic. p<0,001; romonucrein — «10
JKyBaHHS Vs. 6 Mic./9 mic. p<0,001, 3 mic. vs. 6 Mic./9 Mic.
p<0,001; 6 wmic. vs. 9 mic. p<0,001. IIpmuomy HOpMa-
mizamiio piBHA BiTamiHy [ crmocTepiranm moYmHAOUA 3
6 wmicsmst criocrepexxeHHs 'y 32,9% (n=23) mamieHTOK,
a Ha 9 MicsIl YacTKa TaKMX JKIHOK cTtaHosuiaa Bxe 80,0%
(n=56) i Oyna CTaTUCTHYHO 3HAYMMO BHIIIOIO MTOPIBHSHO 3
6 mic. — 2 =29,75, p<0,001 (puc. 1).

Tabmms 1
HHaMiKa 3MiH JIa0opaTOPHHUX NMOKA3HUKIB Ha ¢oHi JikyBanusa namicHToK I rpynu (n=70) y KOHTPOJIbHI TepMiHN
il parop y Py y p P
Moxasmug TepMiH KOHTPOJIIO P-value
Me Konrponbna «10
[Q1; Q3] o aikyBaHHS 3 mic. 6 Mmic. 9 mic. rpyna (n=30) |JiKyBaHHSI»
5 vs. 9 mic.
Biramin JI, 21,3 37,6 65,2 85,3 93,7 0,001
HMOJTB/T (17,6 25,2) (32,5;54,8) | (45,1;83,5) (78,3; 94,8) (89,3; 100,2) ’
T'omorucrein, 11,5 8,5 6,6 6,1 5,5 <0.001
MKMOJIB/IT (10,6; 13,4) (7,65 13,3) (5,8;9,4 (5,4; 6,8) (5,4;5,8) ’
TTT, 3,6 3,1 2,7 2,5 1,7 <0.001
Mk MO/Mi (3,1;4,1 (2,6;3.2) (2,3;3,1) (2,1;2,6) (1,4; 1,9) ’
95,0 73,5 72,5 72,3 0,0
ATIIO, MO/ (56,0; 100,0) (56,0; 94,3) (53,0:91,3) (53,0;91,1) (0,05 0,0) <0,001
AHTUMIONIEpIB
1,9 1,9 1,9 1,9 2,2
ropMoR (AMD). 1 1 g7 2) (1,8:2,2) (18:2,2) (18:22) (18:22) 039
HI/MIT
OCT, 4.8 5,4 58 7,1 8,2 <0.001
On/n (4,2;5,1) (5,1 5,6) (5,2; 6,95) (6,7,7.5) (7,9; 8,5 ’
JIT, 42 4,6 5,1 6,3 7,8 <0.001
Own “4,1,44) (4,3;5,1) 4,7, 6,2) (5,9, 6,9 (7,2, 8,1) ’
223 16,5 13,1 12,1 11,20
Tponaxtun, KM | 51 5 3 3 (13,9; 18,1) (10,1; 14,1) (10,1; 12,8) (10,1; 12,1) <0,001
Ectpanion, 47,6 55,8 64,2 79,9 92,2 <0.001
TKT/M (45,3;51,2) (49,3;59.4) | (52,6;88,9) (77,5; 90,5) (89.4; 98.3) ’
IIporecrepon, Hr/Mi 0,23 0,23 027 0.31 0,34 <0,001
P POH, (0,21; 0,23) (0,23:0,25) (0,23; 0,34) (0,27; 0,36) (0,34; 0,42) ’
TecrocTepon 1,1 1,5 1,7 1,9 3,1 <0.001
BLIBHMIM, ITKT/MJI (0,9; 1,2) (1,3;1,6) (1,4;2,4) (1,7;2,4) (2,9; 3,3) ’
59,1 65,7 108.,9 . 3459
ATEA-CwMkran | s38.6508) | (58,8 115.2) | (66.7:235,0) | 1878 (167.9:2350) | 3091741 gy | <0001
17-O11, 0,95 0,88 0,8 0,8 0,78 0,001
/M (0,89; 1,1) (0,79; 0,92) (0,76; 0,9) (0,76;0,81) (0,67; 0,82) ’

Ipumitka: kputepiit Opigmana, CTATUCTHYHO 3HAYMMOIO BBaXKaIH pisHULIO 11pu p<0,05
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Puc. 1. PiBenb BiTaminy /I y kpoBi 10 Ta micas
NPOBEIEHOI0 JiKyBAHHS

(03HAKU AOCMOBIPHOCIIT HABEOCHO 8 MEKCMi)

PedepenTHHX 3HAUCHH PiBHSA TOMOIMCTEIHY y | rpymi
TaKOX BAAJOCH JOCSATHYTH HOYMHAKOYHM 3 6 MICSLs, OIHAK
YgacTKa TaKuX JKiHOK craHoBmia jume 20,0% (n=14). Ha
9-oMy MicAIi JKyBaHHS YacTKa MAIiEHTOK 3 HOPMOTO-
MOIIMCTETHEMICIO CTATUCTHYHO 3HAYMMO 30UTBIINMIACE 10
38,6% (n=27), x2 = 4,97, p=0,026.

JluHaMika 3MiHM TOPMOHAJIBHOTO MPOMIII0 MIUTOIMO-
IIOHOT 3a103u Yepe3 3 Mic. XapaKTepHu3yBajiaCh CTaTHC-
THUYHO 3HAYUMHM 3MEHILICHHSIM CTOCOBHO BHXI/IHUX PiBHIB
nokazHukiB TTI («1o nmikyBaHHs» vs. 3 mic./6 mic./9 Mic.
p<0,001), ATTIO («mo nikyBaHHs» VS. 3 Mic./6 mic./9 mic.
p<0,001). ITpuuomy Taka Tennenuis 3oepiramacsd aust TTT
y TIOPiBHSIHHI ITOKa3HUKIB, OTpUMaHKX 4epe3 3, 6 Ta 9 mic
(3 mic. vs. 6 mic./9 mic. p<0,001; 6 mic. vs. 9 mic. p<0,001).
OpHak 3anumanick GyHKIIOHATHHO 301UTBIIICHUMH TTOKa3-
nukn TTI y 71,5% (n=54) xinok I rpynu Ha 3 wmicami,
y 61,4% (n=43) — Ha 6-omy micsaui iy 27,1% (n=19) — Ha
9-omy micsi. PiBai ATTIO y nopasbiioMmy KOHTPOI uepes
6 Ta 9 MICAIIB HE 3MIHIOBAJIUCH MOPIBHIHO 13 3 Mic. Ta
Mk coboro (3 mic. vs. 6 mic./9 mic. p=1,0; 6 mic. vs. 9 Mic.
p=1,0,) 1 BifmOBiaM HOTO IMiIBUIICHHIO.

Anocrepiopuuii  aHamiz  (kpurepii  Binkokcona
3 ronpaBkoto boHdepoHni) 3MiH piBHIB CTaTeBUX F'OPMOHIB
y KOHTPOJIbHI TEPMiHH TAaKOXK BUSIBUB CTATHCTHYHO 3HAYMMI
BiIMiHHOCTI. 30KpeMa, IOeTalHe CTAaTHCTHYHO 3HAYMME
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nigBuiieHHs piBHiB OCIT («1o JikyBaHHsS» vs. 3 mic./6
Mic./9 mic. p<0,001; 3 wmic. vs. 6 mic./9 mic. p<0,001; 6 mic.
vs. 9 mic. p<0,001), JIT" («mo sikyBaHH» VS. 3 Mic./6 mic./9
Mic. p<0,001; 3 mic. vs. 6 mic./9 mic. p<0,001; 6 mic. vs.
9 mic. p<0,001), ectpamiony («10 JiKyBaHHS» Vs. 3 Mmic./6
Mic./9 mic. p<0,001; 3 wmic. vs. 6 mic./9 mic. p<0,001; 6 mic.
vs. 9 mic. p<0,001), mporectepony («10 JIiKyBaHHS» VS. 3
Mic./6 mic./9 mic. p<0,001; 3 mic. vs. 6 mic./9 mic. p<0,001;
6 mic. vs. 9 mic. p<0,001), TB («mo mikyBaHHD» Vs. 3 Mic./6
Mic./9 mic. p<0,001; 3 mic. vs. 6 mic./9 mic. p<0,001; 6 mic.
vs. 9 mic. p<0,001), ATEA-C («mo mikyBaHHS» Vs. 3 Mic./6
Mic./9 mic. p<0,001; 3 wmic. vs. 6 mic./9 mic. p<0,001; 6 mic.
vs. 9 mic. p<0,001) Ta CTATUCTUYHO 3HAYNME 3HIIKCHHS
PIBHIB MPOJAKTUHY («J0 JIIKyBaHHS» Vvs. 3 Mic./6 Mic./9
Mic. p<0,001; 3 mic. vs. 6 mic./9 mic. p<0,001; 6 mic. vs.
9 mic. p<0,001) Ta 17-OIl («xo jikyBaHHs» Vs. 3 mic./6
Mic./9 mic. p<0,001; 3 wmic. vs. 6 mic./9 mic. p<0,001; 6 mic.
vs. 9 mic. p<0,001) mopiBHSHO 3 HOYATKOBUMHM PIBHSAMH Ta
PIBHSME Y KOHTPOJIBbHI TCPMIiHH.

Mu mpoBenn anani3 mokasHukiB JXCJl y marieHTOK
I rpymu B KOHTpONBHI TepMiHHU. Y3arajabHEHY XapakTe-
PHCTHKY pe3yJbTaTiB aHKeTYyBaHHS BIPOAOBXK JIIKYBaHHSI
y 1 rpymi HaBenmeno B tabmmmi 2. Ha ¢oni nmpoBemeHoro
JIIKyBaHHSI B KOHTPOJIbHI TEPMIiHM BiJJ3HA4alu CTaTHC-
TUYHO 3HAYMME IIJBUIICHHS OajiB 3a BCIMa KaTeropisMu
ankeryBanHst (p<0,001, kpurepiit ®@pinmana). Sk BuaHO
i3 Tabiuii 2, BIAHOBJICHHS TOPMOHAJIBHOIO TOMEOCTa3y
CYNPOBO/UKYBAJIOCSI  YITKMMH  TIO3UTHBHHMH  3MiHAMH
nokasznuka ICJ] y o0cTe)xxeHnX KiHOK.

AHaJtizylouu 4acoBi paMKH BiTHOBJICHHSI TOPMOHAJIb-
HoOro romeocrasy y xkiHok i3 JKCJI Ta 3T'E, 6auumo, mio
HOro MakcHMaibHa ONTHMI3allisl BiOyBaeThcs Ha 9-Mmy
MICSIIi Tepamii i CYyIpOBOMKYETHCS JTOCTOBIPHOIO HOpMa-
mizamiero ICJ[. Came 3a 9-micauHmid TepMiH TpHU3HAYeE-
Hoi Tepamii 3aranpHui pe3ynsrat [CJ] HaOMMKa€eTHCS 10
MOKa3HUKa HOpMH (26,55), 110 KimacugikyeThes K O3HAKA
BIZICYTHOCTI )IHOYOT CeKCyallbHOT TuchyHKIIIT.

AwHaii3z JIOMEHIB CeKCyallbHOI JUCQYHKIIT y JKIHOK 13
CHIOMETPIO30M BKa3ye Ha Te, [0 KOPEKIIis TIOTHPeo3y Oyiia
OB’ s13aHa 3 HOPMAaUTi3alli€ro OaXkaHHsI, 33/I0BOJICHHS Ta OOJII0,
II0 BiJI3HAYAJIOCS] B KOHTPOJILHUH TepMiH 6 mic. OTpumaHni

Tabmuusg 2
XapakTtepuctuka pe3yabrariB ankeryBanHs KCJl y nanientok I rpynu y KOHTpoJIbHI TepMiHu
I rpyna n=70 I Poval .
MokazHuK TepMiH KOHTPOJIIO rpyna — KOHTpoJIbHa -value «10 J'llK.y-
- - " - n=30 BaHHA» VS. 9 Mmic.
o JikyBaHHs 3 mic. 6 mic. 9 mic.

3.0 3.0 42 438 6.0

b 2430 | 3036 | (042 | @850 (5.3; 6,0) ~0.001
33 3.6 _ 5.1 54

3Gy koA 5036 Gasg | 420648 | o0 (54 54y <0,001
27 3.0 36 5.1 6,0

e 2730 | 3039 | 05 | G160 (6,05 6,0) =0.001
24 32 3.6 56 6.0

Oprasm 428 | 2836 | 6248 | (5260 (6,0; 6,0) <0.001
24 32 , 52 6.0

Sarosonenss | o404 | @432 |MOCEI | g0 (6,05 6,0) =0.001
. 24 32 44 5.6 6,0

bie 20:24) | 2432 | 3256 | (.1:60) (6,05 6,0) =0.001
, 189 237 31,4 354

ICA 16,5A5.517.0) | (17.0.21,1) | (19.5:29.3) | (29.3: 34.2) (34,5; 35.,4) <0,001
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HaMH JIaHl BIZTIOBIJAIOTh pe3yJibTaTaM JOCIIPKEHHS 1HIIHMX
aBTOPIB, 1110 JIO3BOJISE JyMaTH PO BIUIUB HA (hOPMYBaHHS
KC]] y pasi ennomerpio3y came kKoMopOiaHOT narosnorii [3].
[Noka3HuK oprasMmy Ta 3MallleHHs MaB YiTKy TEHJEHIIIO J0
HOpMati3aLii e Ha 9-My Micsi JTiKyBaHHS.

BucHoBkn.

1. ®opmyBaHHS KIHOUOI CEKCyalbHOI AUCHYHKIIIT
Yy JKIHOK PEMpOAYKTHBHOTO BIKy i3 €HIOMETPIO30M Mae
KOMOpOiTHE TIO0 i3 3aly4eHHSM y TIPOIEC MOPYIICHHS
¢yukuii mrTomonidHOI 3amo3n, nedinuTy Bitaminy /| Ta
rineproMonucTeineMii.

2. Kopekiisi TOpMOHANBHUX IOKa3HMKIB, HOpMalIi-
3aiist piBHs BiTamiHy [l Ta roMonHcTeiHy Ma€ 4iTKy TEH-
JICHIII0 0 HOopMasti3amii micis 9-MiCsiMHOTO JIiKYBaHHS,
10 CYNPOBO/KYETHCS JIOCTOBIPHUM 3POCTAHHSIM 1HJEKCY
CeKcyabHOI AUCHYHKIIT y )KIHOK.

3. PiBHI ecTpaziony, TECTOCTEPOHY BIJIHHOTO Ta
JI'EA-C y *iHOK 13 eHIOMETPiO30M HaBiTh MicJis 9-Micsd-
HOTO JIIKYBaHHS Ma€ 3HIKCHHUI MOKa3HHK CTOCOBHO TPYITH
KOHTPOJIIO, 10 MOXKe OyTH O3HAKOI0 TOKCHYHOTO BIUTHBY
SHJOMETPIOMH S€YHHUKAa Ha HOro TOPMOH-IPOXYKYIOUY
¢byHKITiIO.
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Actuality. Doctors face difficulties every day in their practical work, communicating with patients who have different emotional and
psychological conditions. In most cases, patients visit the doctor not because they want to; often they are brought to the hospital unwillingly
by relatives or friends. Medical care is now perceived as a service that a healthcare facility provides to a patient. Therefore, it is quite logical
that the patient visiting a doctor or starting treatment has certain expectations, that is, creates an idealized image of the doctor and the treatment
process in general.

The aim of the study. Analyze and evaluate relationships in conflict situations in the “doctor—patient” system.

Materials and methods. With the use of statistical and medical-epidemiological methods, an analysis of anonymous questionnaires of
48 medical heads and 1146 patients was carried out in order to study the relationship between conflict situations and the effective work of
medical institutions.

The results. The average strength of the relationship regarding the assessment of conflict situations among doctors showed (C=0.044
(p=0.762)) that the respondents often and actively participate in conflicts arising in the team and do not consider it necessary to learn how to
resolve such conflict situations. The weak connection of doctors demonstrated (C=0.151 (p=0.295)) that there are 2 groups of respondents —
some believe that this does not prevent them and other people from solving conflicts with profit for both sides, others — who need to try to reach
a compromise or not to conflict. Evaluating the responses of patients, it was established that different groups of patients are in conflict, but
those who are not satisfied with sanitary and hygienic conditions (C=0,208 (p<0,001)) and stand in line for more than half an hour (C=0,247
(p<0,001)) often dissatisfied with the results of the provision medical care, and vice versa.

Conclusion. In medical teams, conflicts often arise and doctors actively participate in them. Among patients who have conflicts, there are
only those who are not satisfied with the results of medical care.

Key words: conflict situations, structure of conflict, correlation, doctor, patient.
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OIIIHKA PIBHIB KOPEJISILIL Y CTPYKTYPI KOH®JIKTIB Y CUCTEMI JIKAP-IIAIIIEHT

bBykosuncvkuti deporcagruti meouunui ynisepcumem, Yepuisyi, Ykpaina

Mertoto mociimkeHHs Oylo OIHIOBAHHS CTOCYHKIB y KOH(IIKTHHX CHUTYAIlisSIX Y CHCTeMi «iTikap—TamieHT». [IpoaHanizoBaHO aHOHIMHI
aHkeTd 48 MemMYHHUX KepiBHUKIB Ta 1146 mamieHTIB 3 METOI0 BUBYCHHS B3a€MO3B 513Ky KOH(IIKTHHX CUTYaIlill 3 eeKTHBHOIO POOOTOIO
MeanuHuX 3aknaniB. CepeHs cuiia B3a€MO3B’ 3Ky LIOO OIIHKKA KOHMIIKTHUX CHTYyaliil cepen Jikapis mokasana (C=0.044 (at p=0.762)),
IO PECTIOHAEHTHU YacTO Ta aKTUBHO OepyTh y4acTh y KOH(IIKTAX, SIKI BHHUKAIOTH y KolekTHBi. Crabkwuif 38’5130k Jtikapis mokazas (C=0.151
(at p=0.295)), mo icHye 2 TpynH peCIOHACHTIB: SIKi BUPILIYIOTh KOH(GIIKTH 3 KOPHCTIO A7 000X CTOPIH, 1 IKi HAMAraroThCsl OCATaTH KOMIIPO-
Micy uu He KoHuikTyBary. OLiHKa BiAIOBIeH NAaLi€HTIB MOKa3aa, 0 KOHQIIKTYIOTh IIePEBAXKHO Ti, SIKi HE 3a/I0BOJICH] CAaHITapHO-Tiri€HI4-
aumu ymoBamu (C=0.208 (p<0.001)), crosTs y geprax 6inpire misroguan (C=0.247 (p<0,001)), uacTo He 3aJ0BONECHI pe3yIbTaTaMy HalaHHS
MEJIMYHOT IOTIOMOTH, 1 HABMAKH.

Kurouogi ciioBa: koH(uiKTHI cHTyail, CTPYKTypa KOH(IIKTY, CIIiBBIIHOIIEHHS, JTiKap, HAlli€HT.

Actuality. Conflicts are an integral part of human that
arise in all spheres of business activity, including medi-
cine [1]. The relationship between a doctor and a patient
is multifaceted: it is a complex of psychological and moral
and ethical problems that doctors have to constantly face
[2]. Questions of a psychological nature often arise, which
somehow affect treatment efficacy. Thus, the doctor must
possess not only purely medical knowledge but also be
able to talk to his patients, considering their psychological
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CrarTs MOUIUPIOETHCS HA YMOBAX JIIICH3IT

characteristics and mental state. In recent years, there have
been essentially revolutionary changes in the doctor-patient
relationship. Based on the Convention on Human Rights
and Biomedicine [3], patients have received the right to
participate in the process of diagnosis and treatment, and
therefore they are increasingly actively striving for an open
dialogue with medical professionals.

One of the most important conditions for establishing
mutual understanding between a doctor and a patient is a
feeling of support [4]. If the patient realizes that the doc-
tor intends to help him personally, and not just do what
he should do according to the protocol, he will probably
participate more actively in the treatment process. When
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the doctor shows understanding, the patient is sure that his
complaints are not just expressed, but also heard. Under-
standing is impossible without respect. Respect involves
recognizing the value of a person as an individual [5].

Any conflict is possible in the presence of participants in
the conflict — opposing sides, taking active actions against
each other. One of the conditions for the emergence and
development of a conflict is the scarcity, inaccessibility for
the entire object of the conflict, which is involved in the
process of interaction between the sides to the conflict [6].
The situation caused by the accumulation of contradictions
between the sides to the conflict, which is the basis for the
emergence of a real conflict, is called a conflict situation [7].

In a conflict situation, opponents defend their goals,
interests, which do not coincide with other ones, regard-
ing the object of the conflict. Conflict situations are also
characteristic of relations between employees and patients
of medical institutions. Such conflict situations go beyond
professional activity and affect the sphere of interpersonal
relations [8].

In turn, the doctor, being “on the other side of the bar-
ricade”, during the first meeting with the patient, also has
certain expectations about how the patient should behave,
how he will react to the proposed treatment, etc.

These representations of the patient and the doctor are
based on the life experience of each of them and social
norms. However, the expectations of patients and medical
professionals often differ from reality, because the doctor
does not choose the patients, and it is difficult for patients to
predict who the doctor they came to see will turn out to be.

It is the discrepancy between reality and expectations
that causes most “medical” conflicts [9].

Patients may express dissatisfaction with the organi-
zation of medical care, qualifications of medical person-
nel, lack of necessary equipment and medicines, sanitary
conditions in the institution, etc. [10]. However, most often
conflicts arise precisely at the psychological level and are
related to the behavior of each of the sides. After all, for
example, a patient can subjectively perceive business com-
munication as indifference, and friendliness as familiarity.

When assessing managerial conflicts, it is essential to
identify its structure. Therefore, it is important to choose a
certain system and dominant signs of management conflicts
in the activities of medical institutions. To build an effec-
tive conflict management system, it is crucial to identify
their root cause, and this will make it possible to implement
a number of measures aimed at avoiding or reducing the
negative consequences of management conflicts [11].

For a timely response to conflicts in a medical institu-
tion, it is advisable to use a set of methods for their assess-
ment, which will allow developing preventive measures for
its avoidance or settlement even at the early stages of the
development of a conflict situation.

The aim of the study is to analyze and evaluate cor-
relation level in structure of conflict within the “doctor—
patient” system.

Materials and methods. The study of the correlation
level in the structure of conflict in the teams of the regional
clinical hospital of Chernivtsi and primary care centers of
the Chernivtsi region during 2021-2022 was carried out
using the medical and sociological method. The opinions
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of 48 leading medical institutions (medical directors and
heads of departments) and 1146 patients who were treated
in the respective medical institutions during the specific
period were studied via the method of direct individual sur-
vey. The research was conducted in the form of individual
interviews based on an anonymous questionnaire developed
by us, emphasizing the in-depth study of conflict situations
in medical teams, allowing participants to express their
opinions freely, without pressure. The interviews began by
gathering general information about the participant and his/
her work experience. The age group of respondents: from
18 to 54 years. Education: secondary, secondary special,
and higher. After that, we considered more specific points
regarding the definition of the relationship between conflict
situations and the effective work of medical institutions.

Results of research and their discussion. In our study,
we used the correlation coefficient to analyze the relationship
between the respondents’ answers, and the Cramer’s correla-
tion coefficient to assess the strength of this relationship. As
you know, a correlation relationship exists when a certain
value of one quantity corresponds to a set of values of another;
it is revealed when the phenomenon under study is influenced
by not one, but many factors. Thus, we were interested in the
behavior of both heads of medical institutions and patients in
certain conflict situations and ways of solving them.

Evaluating the relationship among the questions for
leading doctors (Table 1) — “Do you try to take the oppo-
nent’s side in a conflict situation?”” and “Do you try to prove
your right in any conflict situation?”, the Cramer’s correla-
tion coefficient was C=0.044 (p=0.762), which indicates
the absence of a connection. Respondents who have chosen
the answer “constantly prove their right” most often choose
the answer “yes” to the question “Do you try to take the
opponent’s side in a conflict situation?”, which indicates a
lack of agreement in the answers.

Table 1
Evaluation of correlation between the groups of
questions: “Do you try to take the opponent’s side in a
conflict situation?”and “Do you try to prove your right
in any conflict situation?”

Do you try to take the
Answers opponent’s side
in a conflict situation?
Answer options | Yes, I do No, I do Total
Do you ’ not
try to Compromise or
Prove your 1 4, n(ﬁ conflict 17 13 30
right in any
conflict You constanﬂy 11 7 18
situation? | Prove your right
Total 28 20 48

The next group of questions for managing doctors
(Table 2) “How often do conflicts arise in your team?”” and
“Have you participated in a conflict situation?” established
an average relationship when calculating the Cramer’s cor-
relation coefficient C=0.457 (p= 0.002), which indicates
that respondents believe that conflicts in the team occur
often and actively participate in them.

No correlation was established for the group of ques-
tions “Do medical workers need to learn how to resolve
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Table 2
Evaluation of correlation between the groups of
questions: “How often do conflicts arise in your team?”
and “Have you participated in a conflict situation?”

How often do conflicts arise in
Answers 0
your team?
Answer Did not
. Actively | participate or an | Total
options
Have you observer
participated | Often or 17 3 20
in a conflict | constantly
TN -
situation? Sometimes 1 17 28
or rarely
Total 28 20 48

conflict situations?” and “Is it possible to resolve the con-
flict without infringing the rights and sense of dignity of
all people involved in the conflict?” (Table 3) — Cramer’s
correlation coefficient C=0.151 (p=0.295). This shows that
both groups of respondents (and those who believe that it is
possible to resolve the conflict without infringing the rights
and sense of dignity of all people involved in the conflict,
and those who believe that it is not possible) believe that
medical workers (especially managers) need to learn how
to resolve conflict situations.

Table 3
Evaluation of correlation between the groups of
questions: “Do medical workers need to learn how
to resolve conflict situations?” and “Is it possible to
resolve the conflict without infringing the rights and
sense of dignity of all people involved in the conflict?”

Do medical workers need
Answers to learn how to resolve
conflict situations?
) ) Answer | Yes, No, they Total
Is it possible to options | they do | do not ota
resolve the conflict Yes 18 2 20
without infringing the
rights and sense of No 22 6 28
dignity of all people
involved in the Total 40 8 48
conflict?

The average strength of the connection (Table 4) was
obtained when calculating the Cramer’s correlation coeffi-
cient C=0.416 (p=0.004) for the following group of ques-
tions — “Do medical workers need to learn how to resolve
conflict situations?”” and “Do you try to take the opponent’s
side in a conflict situation?”. The obtained result shows that
the group of interviewed medical managers who believe
that medical workers do not need to learn how to solve con-
flict situations is dominated by respondents who do not try
to take the opponent’s side in a conflict situation.

The calculated Cramer’s correlation coefficient C=0.274
(p=0.058) for the block of questions: “What prevents you
and other people from solving conflicts with profit for both
sides?” and “Do you try to prove your right in any conflict
situation?” revealed a weak relationship for physician man-
agers (Table 5). This shows that one group of respondents
who constantly prove their right do not think that this pre-
vents them and other people from resolving conflicts with
profit for both sides. Among the second group, who believe
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Table 4
Evaluation of correlation between the groups of
questions: “Do health workers need to learn how to
resolve conflict situations?” and “Do you try to take
the opponent’s side in a conflict situation?”

Do health workers need to
Answers learn how to resolve conflict
situations?
Answer | Yes, No, Total
Do you try to take | options | Ido | Idonot
the opponent’s side Yes 27 1 28
in a conflict
situation? No 13 7 20
Total 40 8 48

that the desire to prove the right prevents from resolving
conflicts with profit for both sides, respondents who try to
reach a compromise or do not conflict predominate.

Table 5
Evaluation of correlation between the groups of
questions: “What prevents you and other people from
solving conflicts with profit for both sides?” and “Do
you try to prove your right in any conflict situation?”

What prevents you and other
Answers people from
solving conflicts with profit for
both sides?
A Selfishness or | A desire to
nswer -
. unwillingness | prove the | Total
options .
to lose own right
Have you constantly
participated | prove your 15 3 18
in a conflict | right
situation? | compromise
or not 17 13 30
conflict
Total 32 16 48

Simultaneously with the survey of the heads of medical
institutions, a survey of patients who were treated in the
respective institutions was conducted.

A correlation analysis was carried out for a group of
questions that were asked to the interviewed patients “Are
you satisfied with the sanitary and hygienic conditions in
the medical institution?” and “Are you satisfied with the
results of medical care?” (Table 6). Cramer’s correlation
coefficient was C=0.521 (p<0,001), which indicates an
average strength of the relationship and means that the
group of patients who are not satisfied with the sanitary
and hygienic conditions are often also dissatisfied with the
results of medical care and, respectively, vice versa.

A weak connection (Table 7) was established when
calculating the Cramer’s correlation coefficient C=0.225
(p<0,001) among patient respondents for the group of
questions — “Have you ever had a conflict?”” and “Are you
satisfied with the results of medical care?”. Therefore, it is
not possible to claim that only those patients who are not
satisfied with the results of medical care are in conflict.

The calculated Cramer’s correlation coefficient
C=0.208 (p<0,001) for the group of questions that were
asked to patients: “Have you ever had a conflict?”” and “Are
you satisfied with the sanitary and hygienic conditions in
the medical facility?” showed a weak connection between
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Table 6
Evaluation of the correlation between the groups of
questions: “Are you satisfied with the sanitary and
hygienic conditions in the medical institution?” and
“Are you satisfied with the results of medical care?”

Table 9
Evaluation of the correlation between the groups of
questions: “How much time do you usually spend in
line at the doctor?” and “Are you satisfied with the
results of the medical care provided to you?”

Are you satisfied with
the sanitary and hygienic
Answers conditions in the medical
institution?
Are you ?;tsi\())vr: Unsatisfied | Satisfied | Total
tisfied
e [Unsatisfied 766 159 | 925
results of | Satisfied 51 170 221
medical
care? Total 817 329 1146
Table 7

Evaluation of the correlation between the groups of
questions: “Have you ever had a conflict?” and “Are
you satisfied with the results of the medical care?”

Answers Have you ever had a conflict?
Ans_wer Yes, No, I have Total
Are you options I have not
satisfied Unsatisfied | 477 333 810
with the results [ gatisfied 116 220 336
of provided
medical care? | Togq) 593 553 1146

them (Table 8), which can only indicate that there is a con-
flict not only among patients who are dissatisfied with san-
itary and hygienic conditions.

Table 8
Evaluation of the correlation between the groups of
questions: “Have you ever had a conflict?” and “Are
you satisfied with the sanitary and hygienic conditions
in the medical facility?”

Have you ever had a
Answers R
conflict?

Answer Yes, No, Total
Are you satisfied options T have | Ihave not
with the sanitary | Unsatisfied 520 394 914
and h.y.glemc Satisfied 73 159 232
conditions in the
medical facility? | Toa] 593 553 | 1146

In additions, a weak connection ( Iable 9) was obtaine
when calculating the Cramer’s correlation coefficient
C=0.247 (p<0.001) for the next block of questions — “How
much time do you usually spend in line at the doctor?”” and
“Are you satisfied with the results of medical care?”. The
obtained result shows that the patients who usually waited
in queues for more than half an hour, are, respectively, also
dissatisfied with the results of medical care and vice versa.

In recent decades, the rate of medical conflicts has
increased dramatically all over the world [12]. The num-
ber of conflict situations has increased more than threefold
[13]. Such a rapid increase in conflicts in medicine was
observed not only in European and American countries,
but also in Asian countries, such as Japan, where a 10-fold
increase in medical malpractice lawsuits was reported [14].

How much time
Answers do you usually
spend in line to the doctor?

Answer 5-15 Half an hour
Ar;: gog options | minutes or more Total
it the results | Unsatisfied | 135 682 817
of the medical | Satisfied 130 199 329

care provided to

you? Total 265 881 1146

he number of medical disputes has increased rapidly since
the beginning of the 21st century in all European countries,
including Ukraine, due to the mismatch between demand
and supply for medical services and the growing awareness
of patients about their rights, as well as the imperfection
of the legal system. So, the disharmony in the relationship
between the doctor and the patient was not just a medical
problem, but turned into a crucial social issue. Medical dis-
putes are defined as a patient’s proposal in exchange for an
argument that may or may not be related to a medical error.
Usually, a medical dispute begins when a patient claims,
that doctors are not fulfilling their duties in medical prac-
tice, and symptoms worsen or death occurs as a result of
their negligence [15; 16]. Medical disputes include medical
malpractice, medical lawsuits and medical mistakes.

The management of conflicts between the doctor and the
patient consists of several stages and is long-term [17; 18].
Only by direct participating in the process, we can provide
a full understanding of the information about the conflict
between the doctor and the patient and avoid further con-
flicts caused by asymmetry of information [19]. In the
process of doctor—patient dispute settlement, the commu-
nication and exchange between multiple actors on dispute
settlement measures can not only enrich the information
and requirements related to dispute settlement, improve
the rationality and scientific nature of dispute settlement
measures, but also better help each participant. Due to the
specificity of doctor-patient disputes and the main thinking
of people, as well as the protection of people's fundamental
interests, the protection of the legal rights and interests of
both doctors and patients is undoubtedly the main goal of
doctor-patient dispute settlement [20].

Conclusions. In today’s world, it is necessary to constantly
pay attention to conflicts and disputes between the doctor and
the patient. Lack of government supervision, inadequate hos-
pital management, insufficient medical resources, inappropri-
ate behavior of doctors and nurses, errors of doctors in diag-
nosis and treatment, and subjective dissatisfaction of patients
are important factors causing conflicts between doctors and
patients. This is proved by the assessment of the correlation
in our research. As for doctors, it showed that conflicts often
arise in the team, and doctors of various specialties actively
participate in them. As for patients, it was established that only
those patients who are dissatisfied with the results of treatment
usually have medical care conflicts.
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METABOJIIYHUAN CUHAPOM, JUCIAINONPOTEIHEMII I MEJIATOHIH
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Mertaboniuauii cuaapom (MC) — 11e CyKymHIicTb (paKTOPiB PU3HMKY CEpPLIEBO-CYANHHUX 3aXBOPIOBAHb, 30KpeMa OKHPIHHS, AUCIITIONpPOTE-
THeMii, XpOHIYHOTO 3araneHHs] HU3bKOT IHTEHCUBHOCTI, OKCHUJIAHTHOTO CTPECy, IHCYNiHOBOT pe3ucTeHTHOCTI. OTKe, sl yCHILIHOTO JIiKyBaH-
Hst MC HeoOXiTHUI OTEHITIHHUI OTIOMIXXHUH JIIKAPChKUIA 3aci0, SIKUI BOJIOJ€ aHTATOHICTHYHUMH e(ekTaMu Ha TpurepHi dakropun MC.
Hedinut Bupobnenns menaroniny (MEJI) abo mopymeHHs ekcrpecii peentopiB HEHPOropMOHY TIOB’sI3aHi 3 OKUPIHHIM, apTepialbHOI0
rinepreHsielo, yKpoBUM AiabeToM 2-ro Tuiry. 30Kpema, icHye 3Hadymuii B3aemMo3B’s130k Mixk piBHamu MEJI ta incyniny y namientis 3 MC,
a Takok MiX criBBigHOmMeHHsM MEJI/incyrin Ta 3MiHaMu JTimigHOTo mpodinto kposi. OcobmrBa yBara B OIS IPHUIIICHA OIHCY 0COOIMBOC-
Teit mexani3miB aii MEJI Ha nimigHuil 00MiH, a TAKOXK aHANi3y J0Ka3iB eKCIIEPUMEHTANbHIX 1 KITiHIYHUX BUIpoOyBans MEJL.

Kurouosi ci1oBa: MeTabomiuHuil CHHAPOM, OKUPIHHS, AUCTIIONPOTEIHEMIT, METATOHIH.
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METABOLIC SYNDROME, DYSLIPOPROTEINEMIAAND MELATONIN

Danylo Halytsky Lviv National Medical University, Lviv, Ukraine
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The metabolic syndrome (MetS) is a cluster of cardiovascular disease risk factors that includes obesity, dyslipoproteinemia, chronic low-
intensity inflammation, oxidative stress, and insulin resistance.

Research goal. The objective of the present study was to examine the particular features of melatonin’s impact on lipid metabolism in
individuals with dyslipoproteinemias, both in experimental and clinical settings. We aim to evaluate whether melatonin can be used as a
supplementary medication for the treatment of metabolic syndrome.

Materials and methods. We conducted the analysis of the latest scientific research available in Scopus, Science Direct (published by
Elsevier), PubMed, and Medline databases.

Research results. The successful treatment of MetS requires a potential medication with antagonistic properties against the triggers of
MetS. Deficiency of melatonin production or impaired expression of neurohormone receptors are associated with obesity, hypertension, and
type 2 diabetes mellitus. In particular, there is a significant correlation between the levels of melatonin and insulin in patients with MetS, as
well as between the melatonin/insulin ratio and changes in the blood lipid profile. The review focuses on describing the specific mechanisms
of action of melatonin on lipid metabolism, as well as analyzing evidence from experimental and clinical trials of melatonin.

Key words: metabolic syndrome, obesity, dyslipoproteinemia, melatonin.

Crucok CKOpoueHb

JUJIIT — nucminmonporeinemii

3XC — 3aranbHUil X0IeCcTepUH

IP — iHCyniHOBa pE3UCTCHTHICTH

MEIJI — menaroHiH

MC — meTabomiuHu#i CHHAPOM

PKJI — pangomi3oBaHi KITiHIYHI JOCTIHKSHHS

© O. O. Ceprienxo, B. b. Cerin, M. §1. Kamincbka ta iH., 2024
CrarTs MOMMPIOETHCS HA YMOBAX JIIICH3I1T

50 ISSN 2226-2008 OJIECLKUI1 MEJIMUHUI )KYPHAJI Ne 2 (187) 2024



CXTIM/J] — crearorruHa XBopoOa MeYiHKH, MOB’s3aHa
3 METa0OJIIYHOIO TUCHYHKITIEO

TI — Tpuninepuu

XC JIIIBL — xXosecTepuH JINONPOTEiHIB BUCOKOT
IIJIBHOCTI

XC JIMHIL — xonecrepwH JIMONPOTEIHIB HU3BKOI
LIIJIBHOCTI

ABCG — AT®-3B’s13yBaJIbHUN KaCETHUI TpaHCIIOPTEP
G (ATP binding cassette subfamily G)

HFD — Bucokoxwuposa mieta (high fat diet)

Beryn. Mera6omniuamii cunapom (MC) yacTo BU3HaYa-
I0Th SIK MTOEJHAHHS KUIBKOX IMOB’sI3aHUX (haKTOPIB PUBHKY
MeTa0O0IIYHOr0, €KOJIONYHOro Ta/ab0 T€HETHYHOIO IMOXO-
okeHHs. [le abmomiHabHE OKHUPIHHS, IHCYJIIHOBA PE3UC-
tertHicTh (IP), aucriikemis, areporeHHa IHUCIINONpPOTE-
faemist (JJIIT) ((rimeprpurminepuaemis, BHCOKHH BMiCT
XOJIECTEpUHY JIINONPOTEIHIB HU3bKOI mubHOCTI (XC
JITTHIL)) i/ab0 HHU3BKUHA PIBEHb XOJECTEPHHY JIIOIPO-
TeiHiB BHcoKoi mineHOCTI (XC JIIIBILL)) Ta aprepianpHa
rinepreHsis (moHaiMeHIe Tpu 3 HUX) [1; 2; 3]. V xBopux
3 MC cnocrepiraerscs 6impmmit pusuk JJII1, xpoHigHOTO
3aMajJieHHs] HMU3bKOI 1HTEHCHBHOCTI, CTEAaTOTHYHOI XBO-
pOOH MEUiHKH, [TOB’s13aHOT 3 METa0OIIYHO AUCHYHKIIEIO
(CXIIMM), uykpoBoro pmiabery 2-ro THIy Ta CEpLEBO-
CYIMHHHX 3aXBOpIOBaHb [4; 5].

OcTaHHIMH pOKaMH CIIOCTEPIraeThCs 3alliKaBICHICTh
JI0 BHBUEHHS OcoOnMBOCTel B3aeMo3B’si3kiB Mk MC
i menaroninom (MEJI) [6]. Bimomo, mo MEJI Hanexuth
IIUPOKUH CIIEKTp (YHKIIH, 30KpeMa, IMyHOpPETYISTOp-
HOI, QHTHOKCHUJAHTHOI, pEeNpOLYKTUBHOI, TIIOTCH3MB-
HOI, OHKOCTAaTHYHOI, XpoHOOioTHYHOI TomIo [7]. Hedinut
Bupobnerns MEJI abo mopytmeHHs eKCIpecii pernenTopis
HEHpPOTOPMOHY TOB’S3aHI 3 OXHPIHHAM, apTepiaJbHOI0
rineprensieto, MC, IykpoBuM AiabeToM 2-ro THITY, HEBPO-
JIOTIYHUMH Ta ayTOIMYHHHMH 3aXBOPIOBaHHAMH [8].

MeTa Joc/IizKeHHs] — BUBYUTH OCOOJIMBOCTI BILTHBY
MEJIaTOHIHY Ha JiMmigHuil 0OMiH y pa3si auciinonporeine-
Miil B eKCIIEpUMEHTI Ta KJIIHII 3 METOIO 3’SICYyBaHHS MOX-
nuBocti Bukopuctands MEJI sk MOTEHIIHOTO JOMOMiXK-
HOTO JIIKapchKoro 3aco0y B JyikyBaHHI MC.

Marepianu i MeToau nocaimkeHHs. Busueno i mpo-
aHANII30BaHO CyYacHI HAyKOBi IOCIIKCHHS 3 BUKOPHC-
taHHAM Scopus, Science Direct (Bix Elsevier) i PubMed,
BKJIIOUHO 3 Oasamu manmx Medline.

Pesynsratn fociimkenb Ta ix ooroopenHsi. Ilopy-
IIEHHS TIPOLIECIB CHHTE3y Ta PETYNSAMil PIBHS XOJIECTCPHHY
Bijlirpae BaKJIMBY POJib y po3BUTKY Oxxkupinust, MC [9; 10].
BunsimicTs gociimkens nokasaiy, o MEJI npurHiuye cus-
TE3 XOJICCTEPUHY, Jie MUTAHHS YK TI0B’SI3aHO 11¢ 3 3-T1IPOKCH-
3-MeTWIDTyTapwi ~ KoeH3uM  A-pemykrasoro  (3-hydroxy-
3-methylglutaryl-CoA reductase, HMGCR) 3amumaerbcst
muckyciiiaimM  [11]. MonekymsipHuid  IDBIX(M), [0 JICKUTH
B ocHoBi mnoreHuiiHux edekris MEJI Ha wirodoBi eraru
JHITITHOTO 0OMiHY, BKJTFOYa€ MOYKITHBICTh BIDTUBY HA TPOIICCH
asicopOIIii XOIeCTEpHHY B KUIIKIBHUKY, €Tl CHHTE3Y XOJIeC-
TEpHHY, aKTHBHICTh KJIFOYOBHX (PEPMEHTIB, IO METaboIMi3y-
IOTh XOJISCTEpUH, 30KpeMa, Jirmomnporeinminasu (lipoprotein
lipase, LPL) i nenuruaxomnecteponarrpancdepasu (lecithin-
cholesterol acyltransferase, LCAT), abo excmpecii JITTHILI-
peuenropis (low-density lipoprotein receptor, LDLR) [12].

orijiin JIITEPATYPHU

Bizomo, 10 y pO3BUTKY OXHPIHHS HEPIIMM KPOKOM
€ TopyleHHsT a0copOIii MOKUBHUX PEYOBUH, 30KpeMa
JimigiB, yepe3 CTIHKY KuIleuyHHWKa. BucnosieHo mpumy-
IIEHHS, [0 XOJECTEpPHH, KU HaIXOIUTh 3 1’KEI0, BCMOK-
TY€ThCS B KUIIEYHUKY 3a gonomMororo ATd-3B’a3yBalbHUX
kaceTHHX TpaHcnoprepiB G5 i G8 (ATP binding cassette
subfamily G member 5, ABCGS) i ATP binding cassette
subfamily G member 8§, ABCGS), ane s rimoresa He Oyna
migTBepmkeHa [13]. KpiM Toro, 3HIKEHHS eKCTIpecii TeHiB
ABCGS5 i ABCGS8 y TOBCTOMY KHIIIEYHHKY MOXE TPHU3BO-
JUTH J0 MiABUIIEHOi abcopOiii XormecTepuny, TpuHANMHI
3a yMOB jia0ety [14]. BucyHyra iHIa rinoresa, ska mocTy-
J0€ 3HaveHHs emnireHetnyHoi, MEJI-omocepenkoBaHoi,
peryisiii excripecii 6inka ABCG. Lg rinoresa npumyckae,
IO perylsiist BinOyBaeTbesl 4epe3 3MiHy CTarycy MeTH-
nroBaHHs reHa(iB), siki koaytoTh 0iku ABCG [15]. Takum
YHHOM, ITOKH CyNEpewInBi MexaHi3Mu abcopOuii xoecre-
pHHY HE 3’5ICOBaHI, BAXXKO YSIBUTH MOJICKYJSIpHHI Oa3wmc,
mo JeKuTh B ocHOBI MEJI-iHIyKOBaHOTO 30LTBIICHHS
TIOTVIMHAHHS XOJIECTEPUHY B TOHKOMY KHIICUHUKY [12].

BimomMo, 1m0 HaKOTMMYEHHS XOJNECTEPUHY B JIMiTHOMY
Oimapi MeMOpaHW KIITHHHU IHAYKY€ 3HIKCHHS ii TIIHH-
HOCTi. XOJECTepUH MOXE B3AEMOISATH 3 MeMOpaHaMH
OTHOOCIOHO a00 sIK KOMITOHEHT JIIOMpPOTEiHIB 1 1ei
e(eKT CIIOCTePIraeThes sIK y MOJIENISIX CTPYKTYPH KIIITHH-
HOi MeMOpaHH, Tak 1 B PI3HOMaHITHUX KJITHHAX, 3ayye-
HUX JI0 MPOIIECiB TOMEOCTa3y CepIeBO-CYJMHHOI CUCTEMH
[16]. 3HmKeHHs TUIMHHOCTI MeMOpaH, IMOBIPHO, 3aITyCKa€e
aKTUBAIII0 aare3ii MOHOLUTIB 0 CHAOTEIIOUTIB, IO
€ IIepIINM KPOKOM y PO3BHUTKY arepockiieposy. IIpogemon-
crpoBano, mo MEJI B3aemogie 3 nminigHIMH MeMOpaHAMU
Ta CHpHse iX mceBmaopo3pimkeHHio [17]. Braxaerscs, mo
MEIJI noxamizyeTscs Ha OUITHKAX MDXMEMOpPaHHOTO IIPO-
CTOpY 1 B3aeMoiie uepe3 BOAHEBI 3B s3KH 3 (ochaTHIMI
rpynamMu MOSpHAX (T1ApOoQiTbHIX) TOTOBOK MEMOPaHHIX
dbochommiaie. AHami3 pe3yasTaTiB 1HKYOAIl KyJIsTypH
MemoOpan 3 MEJI cBiguuts, o MEJI BiutiBae Ha piaMHHO-
KPHCTAJIIYHUI cTaH MeMOpaH, 30KpemMa, CIpusie TX MOTOB-
IIEHHIO; THIYKLii reneBoi (asm MeMOpaHHOTO JIiIiTHOTO
Oimapy Ta 3MEHIIEHHIO SHTANbIIT HEMOJISIPHUX JIAHILIIOTIB
JimigiB abo HEBHOPSIKOBAHOCTI BYIVICBOJHEBHX JIAHIIIO-
riB mininiB [12]. 3MiHa ¢a3zoBoro crany MeMOpaH CyTTEBO
BIUIMBA€E HA IIPOLIECH MEMOPAHHOTO TPAHCIIOPTY, CUCTEMH
TpaHCMEMOPAHHOTO TepeaBaHHs iHpopMallii, aKTHBHICTh
MeMOpaHHO-3B’3aHUX EJIIEMEHTIB, IOHHUHA Ta MiKpoeie-
MeHTHHH ckinax kiaitud [18; 19]. Otxe, MEJI moxe O6ytn
e(heKTUBHIM areHTOM y TIPOTHI{ XOIecTeprH-1HTyKOBaHI
purigaocti Mmemopan [20]. Kpim toro, MEJI, Ha gomaTok
JIO TOJIETIIEHOTO TPAHCIIOPTYBAHHS 3aBISIKH ITFOKO3HUM
Tpancroprepam (glucose transporters, GLUTS), 3naTauii
nacuBHO JudyHayBatn uepe3 memOpanu [21]. Takum
YHHOM, IMOBIPHO, IO IMTOIIA3MATHYHI OLTKH JOCTYITHI
st MEJT i, oTxe, st HOTO e(eKTiB.

[Tewinka € npyruM 3a BaKJIMBICTIO MicleM MeTabo-
Ji3My XoJecTepuHy. Pe3ynbraTti HU3KN JOCIHIIKeHb 1TOKa-
3amu, mo MEJI Moxe OpaTé y49acTh y peryisii MmeTabo-
JMi3My JIMOIB y MediHIi. 30KpemMa, MOBiTOMIISIETHCS, IO
nepopaitbHe BBEICHHSA CHpiichkuM xXoM sikam 3 JUJITI,
IHAYKOBaHOIO BHCOKOkHpoBoro mieroro (high fat diet,
HFD) 10, 20 i 50 mr MEJI/kr Macu Tijia CpHUs€ 3HUKESHHIO
aKTHBHOCTI JiNoreHHuX ¢epmeHTiB — anerui-KoA-kap-
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ookcunasu (acetyl-CoA carboxylase, ACC) i cuHTasu
xupHux kucnor (fatty acid synthase, FAS), 30inbiienHro
piBus ekcnpecii MPHK kapHiTHH-nansmiToinTpancdepasu
1-ro Tumy (carnitine palmitoyl transferase, CPT1). Onno-
YacHO CIIOCTEPITa€ThCsl 3HIKEHHS! BMICTY TPHUIIILIEPHIIB
(TI"), 3aransHOTO X0Nectepuny (3XC) y mewinni i, Bifmo-
BimHO, KoHeHTpamii T, 3XC i XC JIITHI] y cuposarii
kposi [22]. llogeHHe, IPOTATOM JIECSATH IHIB, MiAMIKIpHE
BBereHHs 10 mr MEJI/kr mMacu Tima MOPCHKHM CBHHKaM
3 HFD-ingykoBaHUM OXHPIHHAM, Ha ()OHI TPHUBAIOTO
BIUIMBY MITyYHOTO CBITJIA, TOMITHO ITiBUIIYBAJIO SKCIIPe-
cifo reHiB i O1IKiB AMP-akTHBOBaHOI MPOTETHKIHA3H alib(ha
(AMP-activated protein kinase a, AMPKa), ¢hochopuibo-
Banol AMPKa (p-AMPKa), perientopis, 110 akTHBYOThCS
nposideparopamu nepokcucom o (peroxisome proliferator-
activated receptor a PPARa) ta i30hopmoro 1A kapHITHH-
nanpMitToinTpancdepasu 1-ro tuny (CPT1A) [23]. ABTOpU
BBaXkaroTh, Mo MEJI moxe 3mentryBatu [P Ta oxxupinus,
HWMOBIpHO, Yepe3 aKTHBAIl0 CHTHAJIBHOrO ILIIXy AMP-
aKTHBOBaHOI nporeinkinaszu a (AMPKo/PPARa).

H. Ku et al. (2023) npoBenu 1ocitipkeHHsT 0COOIUBOC-
Teil MeXaHI3MIB BIUIMBY BHYTPILIIHbOYEPEBHOTO BBEICHHS
MEJI (50 mr/kr macu Ttina npotsirom 17 TikHIB) Ha Gio-
CHHTE3 Ta PETYIISLIIO0 PIBHS XOJIECTEPUHY Y CaMIliB MHUIIEH
ninii C57BL/6 3 HFD-ingykoBanum oxupinasm. ITpoze-
MoHcTpoBaHo, 1o MEJI 3ymoBiIo€ 3MiHy ekcrpecii reHiB
MIEYiHKOBOI'O CTEPOJI-3B’SI3YFOYOr0 PEryISTOPHOIO Oinka-2
(sterol regulatory element binding protein-2, SREBP-2),
3-rinpokcu-3-metunrnyTapui-KoA pemykrasu ta JITTHII-
penenrtopiB. OTpumaHni pe3ynsraté cBimdats, mo MEJ]
3HAYHO 3HIKY€E CHHTE3 XOJECTCPHHY B TCUIHII y MHUIICH
3 HFD-iHaykoBaHuM okupiHHsAM. Excripecist reHiB HaTpiii-
3aJICKHOTO KOTpaHCIopTepa Nitoko3u 1-ro tumy (sodium/
glucose cotransporter 1, SGLT1), TpaHcroprepa IIIOKO3H
2-ro 1 5-ro tumiB Ta nporeiny Himana-Ilika (Niemann-
Pick C1 Like 1 protein, NPCIL1) npoaemoHcTpyBaia,
mo BBeneHHss MEJl cyTTeBO NpHrHiuye BCMOKTYBAaHHS
BYIVIEBOAIB Ta JIMiAiB y KumeyHuky wmwumed 3 HFD-
IHAYKOBaHUM OXHUpPiHHAM. KpiMm TorO, iHKYyOAIlisl KIITHH
JiHIT TeMaTOKTITHHHOI KaprmHoMHA JronuHu (human liver
cancer cell line, HepG2) y mpucyTHOCTI aibMiTaTy CIpH-
sla 3HIKEHHIO PIBHIB eKCTpecii CTepoi-3B’s3yI0U0ro
perymsaropHoro 6inmka, JITTHII-penentopiB Ta 3-Tigpokcu-
3-meTwarnytapmi-KoA pemykrasuw, 110 CBIIYHTH PO
npsimuid MexaHiuHuid BB MEJI Ha QyHKuIiOHaNbHMIA
CTaH TenaroyTiB. Y CyKYyITHOCTI Il JlaHl BKa3yloTh Ha Te,
mo MexaHizm 3axucuoi nii MEJI y pasi oxupinns, HFD-
inykoBanoro oxupinns Ta CXIIM/] nossirae y 3MeH1eHHi
abcopOmii Kajopill y KUIIEYHUKY Ta CHHTE3Y XOJICCTEPHHY
B TI€YiHIII, IO IJKPECIIOE HOTOo MOTEHIiall y JIKyBaHHI
oxupinns, JJIIT ra CXTIM/I [24].

MEJI Moxe 3HaYHO IHAYKYBATH JIITOJI3 aTUIOINTIB
1 TIBHIYBaTH EKCIPECiIO JIMOMITHYHUX TEHIB 1 OLIKIB,
30KpeMa, TopMoHOo4uyTMBoi uninmasu (hormone-sensitive
lipase, HSL), tpmammnriinepomtinasu (triacylglycerol
lipase, ATGL) i mepuiminy 1 (perilipin 1, PLIN1) — kito-
YOBOTO OLIKa-peryyisTopa JINnoji3y B JKUPOBIH TKaHHHI
[25]. Ten 2 nepemukanus ¢aszu cnokoro (Gap o phase,
GO0)/dazu pocty 1 (Gap 1 phase, G1) KIITHHHOTO ITUKITY
(GO/G1 switch 2, G0S2), HeraTuBHHMH pEryIsTOp JIIO-
T3y, TaKoX BIUIMBAE HAa AKTHUBHICTh TPHALMIDIILEPOI-

ninasu (triacylglycerol lipase, TGL) [26]. MEJI akTtuye
HUISIX TTO3aKJIITHHHUX CHUTHANI-pEryboBaHUX KiHaz 1 i 2
(extracellular signal-regulated kinases, ERK1/2) ta mpo-
teinkiHazn A (protein kinase A, PKA), mo 3Ha4HO min-
BUIIlY€ TUXaJbHY 3[aTHICTh KJIITHH; PEryJIIO€ E€KCIPECito
TeHIB g-KOakTHUBaTopa lo, IO aKTHBYeThcs mpodidepa-
TopoM TiepokcucoMm Y ((peroxisome proliferator-activated
receptor-gamma (PPAR-y) coactivator -1a)) Ta MIiTOXOH-
TIpiaJTbHOTO TpaHCKpHUMIiiHOTO (hakTopa A (mitochondrial
transcription factor A, TFAM); 30inbIIye KiTbKICTh KON
mitoxonapianeanx JIHK [27]. Kpim Toro, MEJI inaykye
MOTY)KHY EKCTIPECil0 TeHIB y MpeaguronnuTax, 30Kpema,
KapHITHH nainbMitToinTpancdepasu-1p (carnitine palmitoyl
transferase 1B, CPT-1P) ta po3’eanyBanbHoro Oinka 3
(uncoupling protein 3, UCP3), a Takox ctumyiroe mude-
penuianito reHiB DFFA-nonibnoro edexropa A (cell
death-inducing DFFA-like effector A, CIDEA), mo inmy-
Ky€ Kacmazo-He3anesxxuuil anonro3 [14]. MEJI no3utuBHO
BIUIMBA€E HA EKCIIPECII0 TeHa MTO3UTHBHOTO PETYISTOPHOIO
JIOMeHy Oinka 16, o MiCTUTh IIMHKOBHH TANels (positive
regulatory domain zinc finger region protein 16, PRDM16) —
TPAHCKPUMIIHHUHN (aKTOp, KU BiAirpae KIOUOBY POJb
y MeTabomizmi agumonuTis [28]. HemoxaBHe nocmimkeH s
3 BHKODHCTAHHSIM CEKBCHYBaHHs OAHOKIITHHHOI PHK
(single-cell RNA sequencing, scRNA-seq) npeaaunonuTis
nokaszaino, mo MEJI inaykye X reteporeHHicTb, CTBOPIOE
nigrun kritad GOS2, 1mo crpusie Nimonizy Ta iHri0yBaHHIO
agunorenesy. MEJI 3uwmwkye perymsito GOS2 y miarumi
GOS2-KIiTHH 1, TAKUM YHHOM, MPU3BOIUTH IO aKTHBA-
il Tpuanmnninepomtinasu. Kpim toro, MEJI nocumoe
perysiiro Oiika, o 3B’s3ye xupHi kucnotu 4 (fatty acid
binding protein 4, FABP4) y xmacrepi GOS2-kmitun. Lleit
e(eKT CympOBOIKYETHCS TPUTHIYCHHSAM PEIETITOPIB, IO
aKTUBYIOTBCS TporideparopamMu MEPOKCHCOM g, TTONANb-
MM TaJIbMyBaHHIM MPOIIECiB agumoreHesy [29].

Huska excrepuMeHTaNIbHUX 1 KIIHIYHHAX TOCIIIKCHD
HmiATBepKYIOTh no3uTHBHUE BB MEJI Ha mapamerpu
JIIIIHOTO 1 ByIeBOAHOTO TpodiiB. 30kpema, emidizeKkTo-
Misl y Iy piB CYTIPOBOKY€ThCS 3SHAYHUM IT1IBUIIEHHSIM KOH-
LEHTpAIlil 1HCYITiHY, MapaMeTPiB TOMEOCTATHYHOI MOJEIi
IP (Homeostasis Model Assessment of Insulin Resistance,
HOMA-IR), BmicTy dakropa HeKpo3y myxiuHH-0, 3XC,
TT, XC JIITHIL] i xonecTepuny JIMONPOTEiHIB Ty’Ke HU3b-
Kol MITBHOCTI, a Takoxk 3HmKeHHIM XC JITIBI] y mmasmi
kpoBi. Buxopucranas MEJI (5 mr/kr npotsrom 28 nmHIB)
CIpHsi€ TIO3UTUBHIN TuHaMini nux moka3HukiB [30]. ITosi-
JIOMJISIETBCS, IO Y CHUPIACHKUX XOM’SIKiB, SKUX TOAYBaJIN
DKeto, 30arauenoro Ha 60% (GpPyKTO3010, CIIOCTEPIragoch
30inpiieHHs piBHiB 3XC ta XC JIMTHIL] y xposi. Buxopuc-
tanust MEJI cnipusuio TeHaeHIii g0 ix Hopmaizamii [31].
MEJI no3utuBHO BruinBae Ha 3HWKeHHs piBHst XC JITTHIL]
Ta MacH Tina y mumed 3 HDF-ingykoBaHUM OXUpIHHSM,
noB’si3aruM 31 CXTIM/I [32]. Tpusaie 3actocyBaras MEJI
y mypiB ninii Sprague-Dawley 3 HDF-innykoBanum oxu-
piHHAM, 3anobirae 30iIbIIeHHIO MacH Tina Ta piBHA 3XC
Yy CHpOBaTIi KpOBi, MpHUTHIUYye abcopOIliro Ta OiocHHTE3
XOJIECTepUHY, a TaKOK 30ibImrye Horo karabomism [33].
AHaIOTiYHO MTPOoIeMOHCTPOBaHO, 1o MEJI 3HauHO 3HIIKYE
piBai TT, 3XC ta XC JIITHIL[ y cupoBaTii KpoBi caMIliB
mumieit ninii C57BL/6, mrypis ninii Wistar ta cupiiicbkux
xoMm’sikiB 3 HDF-ingykoBanum oxxupinssam [34]. ¥V mrypis
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3 HDF-iH1ykoBaHOIO rinepxojecTepuHEMIE0, sKi OTpUMY-
Basiu niepopasibHo MEJI y no3i 10 mr/kr/no0y, cnocrepira-
nocst 3HauHe nokpameHHs: npodinie XC y mia3Mi Kposi,
30Kkpema, KoHueHrpauis 3XC, XonecTepuHy JIONPOTEIHIB
nyxe Hu3bkol minmeHOcTi Ta XC JIITHIL 3HMIKYyBanacs,
a Bmict XC JITIBI] 3pocras [12]. ¥V mrypiB, sIKi OTpUMYy-
BaJIM 3pOCTAIOU] 103U CHHTETHYHHX MPOTHUBIPYCHHUX IIpe-
mapatiB 3 TPYyIH iHTIOITOpIB TpoTeasu, CIIOCTEPiraioch
30impmenns korneHTpatii 3XC, XC JIITHIL, xonectepuny
JIONpoTeiHiB qye Hu3bkoi mineHOocTi Ta XC JITIBII.
Buxopucranas MEJI cripusiio TeHACHIIIT 0 HOpMaTizamii
MOPYIICHb JIMiAHOTO MPO(dUTI0 KPOBi, OJHAK HAWBHITUI
cTyminb rinoninigemiuoro epexry MEJI cnioctepiraBcs
y pasi HOro 3acTOCyBaHHS Pa3oM 3 JIIIIOEBOK KHCIOTOIO
[35]. Ananoriyno MEJI Moxe npurHidyBaTH 3MiHU JITiA-
HOTO MpoQ1II0 KPOBi, cipuyrHeH] iHmuMHK JI3, TakuMu sk
METaJIOH Ta aHTUIICUXOTHKHU, a00 TOKCHYHUMH CHIOTyKaMH,
BKIItOUatoun anroMiHid [36; 37; 38]. IloBimomuseThes,
o0 y OIypiB 31 CTPENTO30TOIMH-IHAYKOBAHHM JiabeToM
CTIOCTepiraeThCs 30IMBIICHHS piBHA (DakTopa HEKPO3y
myxmuau-o, TT, XC JIITHIL i 3menmenns XC JIBHIII.
BaytpimmusoouepeunHe BBeaeHH 50 mr/kr MEJI monas
MIPOTSTOM BOCHMH THKHIB IO3UTHUBHO BILTHUBAJIO HA JIITiA-
HUH podiIb KPOBI, 30KpeMa, CIPHUSIIO 3HAUYIIOMY 3MCH-
HICHHIO BMICTY (hakTopa Hekpo3y myxiunu-o, XC JITTHI,
a Takox 3poctanHio koHrenrpamii XC JIMIBI] [39].

[IponemoncTpoBano, mo y xBopux Ha MC cmocre-
piraerscst mponopuiiiHa Kopessinist Mixk BMictom MEJ],
IH/IEKCOM aTepOreHHOCTI MJIa3MHU KPOBI, OKPYKHICTIO Taii
i cuctomiuanM AT, omHAK iCHye 3BOPOTHA KOPEJISIIsT MK
xonnentpainietro MEJI ta pisaem XC JITIBI. Otpumani
pe3yibTaTd He Jal0Th BaroMUX MiJCTaB JUIS BHUCYHCHHS
rinoTe3u mpo Te, mo 30imbmeHHs koHmeHTparii MEJI
npu3Bene a0 minsumeHHs piBHg XC JIBII i 3HmKeHHS
BMmicty XC JIITHII] ta 3XC [40]. Lli pe3yasraTn, 0O4eBHIHO,
HE MiATBEPIKYIOTh rinmoTe3y npo npsmuii it MEJI Ha
MeTaboITi3M XOJIECTEPUHY.

Pesynbratn mojBiiiHO CHINOTO, IUIANE00-KOHTPOIBHO-
BaHOTO, MEPEXPECHOro, PaHAOMi30BaHOTO MIIOTHOTO KIIi-
HivHoro nociimkenHs 11 dhasu cepen manientis 3 MC mipo-
JEMOHCTPYBaIH, 110 nepopainbHe BxuBaHHA 8,0 mr MEJI
oHOY1 NpoTsroM 10 THXXHIB CIIPHSIIO 3MEHIIEHHIO PiBHS
TT, 3pocrannto Bmicty XC JITIBIL, oqHak quHaMiKa IHX
3MiH He Oyna craTucTUdHO 3Hauymioro [41]. IToBimomus-
€THCS, 110 MIOICHHE pu3HaueHH namieaTam 3 JJIIT 20 mr
aropBacTaTuHy a0o0 posyBacTaTmHy pa3oMm i3 5 mr MEJI
IBidl Ha 00y MPOTITOM IIECTH MICSIIB CIIPHUSIIO CTAaTHC-
THYHO 3HauynoMy 3HmwkeHH:o piBHsa 3XC 1 TI, akruBHOCTI
acrapraramiHoTpaHcdepasu Ta ajaHiHaMiHOTpaHchepasu.
Otxe, MEJI Bonozie renaronpoTeKTOPHUMH edeKTamMu
y MAIl€HTIB, SIKi 3HAXOIATHCSI Ha cTaTuHOTepartii [42]. Cuc-
TEMaTUYHUH OIJIST Ta METaaHaIi3 PaHAOMI30BaHUX KITIHIY-
Hux gocmimkens (PK]I), ski oniHOBanmM BIUIMB J100aBOK
MEIJI Ha piBeHb IMPKYIIOIOYHX JIMIIIB Y PI3HUX MOIYIIs-
LisIX MMAIi€HTIB, BUSBUB 3HAUYHUH 3B’SI30K MK IPUHOMOM
MEJI ta 3amxenHsM piBasa TT (cepenHpo3BakeHa pi3HUIIA,
weight mean difference, WMD): -31,54 mr/m, 95% mnosi-
punii inTepan (confidence intervals, CI): -50,71, -12,38, p
=0,001), a Takox 3XC (cepennpo3BakeHa pizHULS: -18. 48
Mmr/mi, 95% moipumii inTepBait: -35,33, -1,63, p = 0,032),
TOJI sIK 3Ha4y1oro BiumBy Ha piBeHb XC JIITHIL] ne Busi-
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JieHo. B anauizi miarpym BUSIBICHO 3HAYHE 3HIKSHHS PiBHS
TT 1 3XC y pasi 103 MEJI >8 mr/no0y ta 3a TpuBanocti >8
TkHIB. Kpim Toro, 3nauymie 3umxeHHs 3XC crocrepira-
nock y BuxigHomy piHi 3XC >200 mr/mi1. OTxe, npuiiom
MEJI mae 3naunuii BruuB Ha piBens TI' 1 3XC, mo Oyno
OinbIn 04eBHAHUM Y pasi 3actocyBaHHs MEJI >8 Mr/mo0y
Ta OUTBIIINA TPUBAIOCTI MPUAOMY, a TAKOXK 32 BHIIOI KOH-
nenrparii 3XC [43].

Pesynpratn Metaananizy Bocemu PKJI mpogemoHCTpY-
BaJIM 3HAYYIIHNH 3B’ 130K MK BkuBaHHAM MEJI Ta 3HIKEeH-
M piBHA 3XC, TT' y namieHTiB 3 OXHUPIHHAM, OJHAK HE
BUSIBIUIM 3HauyHOTO BIUTMBY Ha Bmict XC JIITHII[ Tta XC
JITIBI [43]. TToBigoMIIsSI€ThCsI, 1110 MEpOpaibHE MPU3HA-
yenHs narientam 3 [[J] 2-ro tumy 3 mr/mo6y MEJI mpo-
TSTOM 3 MICSIIB CHPUSUIO CTaTUCTUYHO 3HAYYIIOMY 3HH-
JKEHHIO BMICTYy DJIIOKO3H, IJIIKOBAHOTO Tremoriodiny Alc,
3XC, XC JITTHIL, manoHOBOrO qHaibIeTily 1 3HAUYIIOMY
30impmenHto koHNeHTpanii XC JITIBI [44]. Pesynbratu
PK]I edexruBHOCTI KOMOIHOBAaHOTO MPH3HAYCHHS IMAIiEH-
taM 3 MC merdopminy i MEJI npotsrom 3 micsAIiiB mpo-
nemMoHcTpyBaiw, mo MEJL, mopiBHSHO 3 MOHOTEpaIi€eio
MeTpOpMiHOM, TOKpamye e(ekTh OiryaHioy Ha KiTbKa
koMrioHeHTiB MC (piBeHb MpemnpaHIialbHOI TTIOKO3H,
ninigaui mpodins, Bary, IP, rinepincyminemiio) [45].

VY nauientiB 31 CXIIM/] nikyBanus MEJT (2 x 5 wmr/
1100y) BIIPOIOBXK 14 MICSIIB 3HAUHO 3HMKYBajao piBHI TT
1 XC JITTHIL [46]. I1le omHe nociipKeHHs, POBEICHE Cepe
xBopux Ha CXIIM/I, noka3aino, mo BxuBanHs MEJI Bmpo-
JoBXK 14 MicsiiB cnpusiio 3menmenHio Bmicty XC JITTHIL,
TT 1 aprepiansHoro TrcKy [47]. Kpim Toro, eminemionoriuni
JaHI Ta METaaHANI3W TaKOK IATBEPIPKYIOTh MO3UTHBHI
epexrn MEJI Ha nmimimauid mpodias CHPOBATKH KpPOBI Ta
BKa3yIOTh Ha HOTO MOTEHIIHHY TPOMITaKTHIHY pOib Y pasi
MC [48]. IlpomemoHCTpOoBaHO, WO 14-Mics4He TpU3HA-
genHs 74 manierram 31 CXIIM/] tpuntodany ta MEJI (2
X 5 Mr/mo0y) CHpWsuio 3HAYHOMY 3HIDKCHHIO aKTHBHOCTI
g-tmytamintpancdepasu ta pisuis TT' 1 XC JITTHILL, piBuiB
npo3anaibHUX HUTOKIHIB. OTpUMaHi pe3ysbTaTu oKasaly,
mo MEJI cnix po3msinary sk BapiasT JiikyBanus CXIIM/I,
ocobnuBo y nanientis 3 JUJII, mo cynpoBoKyeThes rinep-
TpuntinepuaeMiero Ta Bucoknm pisHem XC JIITHIL [49].

3riiHO 3 HEN[O/IaBHIM CHCTEMAaTHYHHUM OTJISIIOM 1 MeTa-
aHamizom, mo BimowaB 23 PKJ[, 11 3 HEX mpomeMoH-
CTpyBaJI 3HAYHI MO3WUTHBHI Hacmigku nmpuiiomy MEJI Ha
3HIKEHHS Baru abo 00XBaTy Talil MOPIBHAHO 3 IIianedo,
MPUYOMY pe3yabTaTH Oyiau KpamiM{ B JIOCIiIKECHHX,
B kX BUKopucTOoByBann MEJI y mo3i <8 mr/moby. o3y,
yac i TpuBajicTh mpuiiomy MEJI citig po3misaary sk Bapi-
aHT JKyBaHHSI cepel (aKTOpiB, 10 BHM3HAYAIOTh HOIO
edexruBHIcTH [28].

CopusitiuBuii BrumiB MEJI Ha mimigaui npodiib
MO)KHa IOSICHUTH HOTrO IMPOTH3ANajbHOI0 Ta aHTHOKCH-
JIaHTHOIO Hiero. [imoxonecrepuneMmiunuii epekr MEJI pea-
J3YETHCST Yepe3 MOCHIICHHS MEXaHi3MiB KJIIpeHCY eHJO-
TEHHOTO XOJIECTEPHHY, ITOCHICHHIM HOro xaraboii3My 10
JKOBYHUX KHCIIOT Ta TMpurHideHHs axtmBHOCTI JIITHIII-
penentopiB [34]. MEJI 30inbInye piBeHb MUPKYIIOIOUOTO
IPU3UHY Ta ITOCIUTIOE EKCKPEIIif0 XOIEeCTEPUHY 3 KaJloM, 10
CYIIPOBOJDKY€ETHCS TinmodimigemMiaaum edexrom [50].

BucnoBku. Otmxe, MEJI GararorpaHHo BIUTMBaE Ha
MPOIIECHU XOJIECTepUH-3a1eKkHOr0 areporeresy. MEJI moxe
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0e310CcepeIHbO PEryJIF0OBaTH KOHLEHTPALIIO XOJECTEPUHY,
a TaKkoK 3aXMIIAaTH TKAHWUHM BiJ LIKIJUIMBOTO BILIUBY
OKHMCHeHHUX irnomnporeiniB. Takum uumnom, MEJI Brum-
Ba€ Ha «XOJIECTEPUHOBY TIIKY» aTepOCKIEpO3y, BILIMBAE
SIK Ha MPUYMHH, TaK 1 Ha HACIIJIKH TillepXojecTepuHeMii/
JUIIL. BucnoBieHo TinoTesy, 3TiHO 3 SIKOIO MeEXaHi3M,
3a gonoMoror sxkoro MEJI 3maTHuil BINIMBAaTH Ha OXKU-
piHHS, TOB’S3aHMH 3 NPUTHIUYCHHSM CHHTE3y XOJIECTe-
pUHY B IIEUiHII Ta BCMOKTYBaHHSM IIOXHBHUX PEIOBHH
y KUIIEYHUKY [24].

3 meroro ycmimHOro JikyBanHs MC Moxke 3HamoOu-
THCS «iIeaNbHUI» JIIKAPChKUI 3aci0, SIKUI 3MaTHUN BOJIO-
JITH aHTArOHICTHYHUMH €(PEKTaMH 11010 TPUTepHUX (hak-
topiB MC. MEJI € edekTHBHUM XpOHOOIOTHKOM, 31aTHUM
3MiHIOBaTH (ha3y Ta aMILITy1y OUpKaaHuX putMiB. MEJI
TaKO)K Ma€ 3HauHI UTOIPOTEKTOPHI BJIACTUBOCTI, 3aro0i-
rae Hu3i HacuigkiB MC Ha TBapuHHUX Mojensax. OTxe,
MEJI € moreHmiWHUM KaHaumatoM it kopekiii JJIIT
y pa3i MC 3aBzasiku Horo 6i0JIoriYHOMY BIUIMBY Ha MeTa-
00ITi3M KUPOBOT TKAHWHH, JITOMI3 1 MITOXOHIPiabHI TIPO-

L[ECH, @ TAKOXK HOr0 aHTHMOKCHIAHTHUM 1 ITPOTH3AIaIbHUM
BJIACTUBOCTSIM.

3’acyBaHHs ~ ocobnuBocTei  marorenHesy — MC,
a TaKoX OIpALfOBaHHs cTparerii (hapMakoJIOriuHOi Tepa-
mii, 30kpema, MoxiauBocTed Bukopucranus MEJI moxke
B TaH/IeMi ITiABUITUTH ¢()eKTUBHICTB YCITIITHOTO JIIKYBaHHS
[51]. Ommak pesymeratu smme pekinbkox PKJI cBimuats,
mo MEJI kopucuuit ms mikysanus JJIIT y pasi MC [32].
OTtxe, HEOOXinHI momanbim goBroctpokoBi PKJI 3 Ginb-
II0I0 TETEPOTeHHICTIO XBopruX HA MC, BH3HaueHHSIM 0io-
MmapkepieB MEJI, ocoGnuBocTeii mapameTpiB XapayBaHHSA,
(izmunux Bupas i BxuBaHHS MEJI. 103y, yac i TpuBajiicTh
npuitomy MEJI cnin po3misgarté sik BapiaHT JIiKyBaHHs
cepen (GaxTopiB, 10 BU3HAYAIOTh HOTO epeKTHBHICTD [34].
Kpim Toro, HeoOXxinHO 3’sicyBary, uu BUKoprcTanHs MEJI
y sikyBanHi I y pazi MC € epexTuBHUM Jinie 11st 0ci0
3 rinmoMenaToHiHeMier abo HeuymmBicTio 10 MEJI [51].
Otpumani pesynbratd OyayTh HaJ3BHYAIHO KOPHUCHHUMH
IUTS po3MIMpeHHs 3HaHb 1po MEJI sk moTeHiitHuiA 1o1mo-
MDKHHHN JTIKapchkuii 3aci6 y mikyBanHI MC.
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[cTopuuHO METabOMIYHII CHHAPOM BUHHUK SIK KOHIICIIIS, & HE SIK JIarH03, 1 MPOTAroM 0araTh0X pOKiB OMHCYBABCS ITiJT KiTbKOMA iHITUMU
Ha3BaMU. Baxxko OIIHATH MOMMPEHICTh METAOOIIYHOTO CHHAPOMY y iTell, OCKLIBKU B HOTO YHCICHHUX BH3HAUCHHSIX BUKOPUCTOBYBAJIOCS
Oararo pi3HUX KpUTepiiB. YIIpaBIiHHA 3 KOHTPOJIO 32 SKICTIO Xap4oBUX NMpoaykTiB i MeaukamenTiB CILA (FDA) cxBanuio papmakoreparito
JUTsL JiiTeil 1 HiUTITKIB 3 OXKUPIHHSIM, SIKY CJILJT PO3NISIHYTH IIiCIIs TOTO, SIK IPOrpamMa iHTEHCHBHOT 3MiHHU CIIOCOOY JKUTTS HE JJONOMOIIIA 3HU3H-
TH Macy TiJla, a caMe JipanIyauT Ta cuMantyTua. HeoOXiaHo 3BepHYTH yBary NpakTHKYIOUHX JIIKapiB Ha Te, 0 HUHI B YKpaiHi JiparmyTus
3apeecTPOBAHMI 1T JiTeH BIKOM cTapimie 12 pokiB, a CUMarIIOTHA — IJIsl BUKOPHCTAHHS y Jopocnux crapme 18 poxis. HeoOxinHo, 100
MPAKTUKYIO4i JliKapi Oyab-sKOI CIeNiaibHOCTI BUSBILUIN MALIEHTIB IPYIH PH3UKY TA HAaJABAIM BKA3iBKH 1[0J0 TPOMITAKTHKH Ta JiKyBaHHS
MeTaboJIYHOTO CHHAPOMY.

Kutiouosi ci10Ba: MeTaboniuHuil CHHAPOM, OKUPIHHSA, YKPOBHUIT Aia0eT, TITH, MiATITKH, JTIKYBaHHSI METa0OIIYHOTO CHHAPOMY.
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MODERN VIEWS ON METABOLIC SYNDROME IN CHILDREN AND ADOLESCENTS
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Introduction. Historically, metabolic syndrome has emerged as a concept rather than a diagnosis and has been described by several other
names over the years.

The research aim is to find out the latest views and approaches to the management of metabolic syndrome in children.

Materials and methods. Information from scientific sources, such as PubMeD, Medscape, Researchgate, and V. 1. Vernadskyi National
Library of Ukraine, was used to identify the latest views on metabolic syndrome in children.

Results. Obesity is an integral component of metabolic syndrome and the possible development of type 2 diabetes and cardiovascular
disease. This is evident in the strong association between obesity and the prevalence of metabolic syndrome and insulin resistance. The integration
of waist measurements is believed to improve cardiometabolic risk stratification among children, suggesting that waist measurements should
be considered in routine paediatric screening. Discussion. Weight loss in obese children and adolescents after comprehensive non-surgical
interventions, including diet, physical activity, education and behavioural therapy, is associated with improvements in several metabolic
parameters such as lipid profile and blood pressure. The US Food and Drug Administration (FDA) has approved pharmacotherapy for obese
children and adolescents that should be considered after an intensive lifestyle change programme has failed to reduce body weight, namely
liraglutide and simaglutide. Practitioners should note that in Ukraine, liraglutide is now registered for children over 12 years of age, and
semaglutide is registered for adults over 18 years of age. Other weight-loss medications for adults are still being studied for the use by children
and represent a wide range of future possibilities. Conclusions. It is essential that practitioners of any speciality identify patients at risk and
provide guidance on the prevention and treatment of metabolic syndrome.

Key words: metabolic syndrome, obesity, diabetes mellitus, children, adolescents, treatment of metabolic syndrome.
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Beryn. Ha cporommi Bimomo, MIO KUTBKICTH Talli€H-
TiB 3 OXXHPIHHAM KOKHOTO POKY 3pOCTa€ y BCHOMY CBITi.
OCKIiJTbKY YacTKa HaCeJIEeHHS 3 OKUPIHHIM MPOJOBKYE 3pOC-
TaTH, MOMMpPEHicTh MeTabomiuHoro cunapomy (MC) 3pocrae
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CrarTs MOMMPIOETHCS HA YMOBAX JIIICH3I1T

SK cepen AiTel, Tak i miamitkiB [1; 2]. [litk 3 MeTabomiaanm
CHHJIPOMOM 3 TUTHHCTBA MAIOTh MiJIBUIICHUN PU3HUK PO3BHU-
TKy MeTa0OJiYHOTO CHHIPOMY B JIOPOCIIOMY BiIli Ta ITiJ[BH-
IIEHUH PU3MK PO3BUTKY IyKpoBoro aiabdery 2 tumy (L[/12) ta
cepIieBo-cyTHHNX 3axBoproBaHb (CC3) [3; 4]. Takum 4nHOM,
CTaJI0 HaJI3BUYAliHO BKJIMBUM OTPUMATH Kpallle PO3yMIiHHS
Horo narodizionorii, GpakTopiB pU3MKy Ta BU3HAYUTH CTpaTe-
Tii JTiKyBaHHS METa0OJIIYHOTO CHHPOMY B JIMTHHCTBI [5].
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Icropuyno MC BHMHUK SIK KOHIEMNIS, a HE SK Jia-
THO3, 1 MPOTATOM 0OararboX POKIB ONMUCYBABCS MiJ| KiJb-
KoMa IHmMMHU Ha3zBamu [6]. Brmepuie ne Oyno ommcano
me y 1920-x pokax, konu mBezackkuii Jiikap Kylin npoge-
MOHCTPYBaB 3B’sI30K T'iIIEPTOHI{, Tinepriikemii Ta nmogarpu
[7]. Hizuinre B 1947 poui Vague mokasas, 1o MEHTpaIbHE
OXHPIHHS OYIIO OB’ sI3aHE 3 METa0OTIYHIMH aHOMAITISIMH,
BusieHnME y paszi CC3 ta IJ12 [8]. Avogaro i Crepaldi
ormcand et cuaapoM y 1965 porri Ta 3a3HauMIM, MO BiH
CKJIamaeThes 3 apTepianbHoi rineprensii (Al), rineprimike-
Mii Ta oxupinas [9]. Reaven y 1988 pomi omucas kimactep
(hakTopiB pU3UKY HiadeTy Ta CEPLEBO-CYIUHHHUX 3aXBOPIO-
BaHb Ta Ha3BaB 1X «cuHApoM X». BiH OyB mepiium, Xto
OIMCaB PE3UCTEHTHICTh [0 1HCYNiHY Ta ii 3B’s130k 3 MC
[10]. ¥ 1989 poni Kaplan nepeiimeHyBaB CHHIPOM Ha
«CMEepTEeNbHUI KBapTeT», Ie BKa3aB KOMOiHallii OKUPIHHS
BEPXHBOI YaCTUHH TiJla, HEIEPEHOCUMOCTI TIIIOKO3H, Tirep-
tpurinepunemii Ta Al [11], a B 1992 poui BiH OyB 3HOBY
nepeliMEHOBAHUI Ha «CHHIPOM iHCYJIIHOPE3UCTEHTHOCTI»
[12]. 3a octraHHi 0araTo poKiB JOCHIKEHHS B Iii ramysi
3HAYHO 301MbIIMIIHCS. THM HE MEHII 3aJIMIIAETHCS Oararo
nuTaHb 0e3 BiamoBiml mono Bu3HaueHHs MC Ta HacIigKiB
y KIiHigHIA nemiatpii [13].

Mera — OCHIAWTA HOBITHI IOIVIAAMA Ta IIAXOOU 10
MEHEDKMEHTY METa00JIIYHOTO CHHAPOMY Y TITEH.

Marepiann Ta Meroam. byino mnpoBeseHO TOIIYK
iHpopmanii B HaykoBuX Jpkepenax PubMeD, Medscape,
Researchgate, HamionansHoi Oi0miorexn Ykpainu iMeni
B.I. BepHaachKoro Mmoo BUSBICHHS HOBITHIX MOTIISIIB HA
METa0OJIIYHUI CHHIPOM Yy JUTEH.

PesyapraTn. MeTaOomiyHMid CHHIPOM BH3HAYAETHCS
CYKYTHICTIO (i3i0NoTiyHnX, OiOXIMIUYHUX, KIIHIYHUX Ta
MeTaboMIYHIX (aKTOPiB, sIKi Oe3mocepeTHbO 301TBITYIOTh
pusuk arepockieposy, LI/l 2 tumy Ta cMepTHOCTI Bix ycix
npuanH [6]. Yepe3 pi3Hi BUHAYCHHS Ta CIIPOOH JOCATTH
nmeBHOro KoHceHcycy CrminbHa poboda rpyma 3poduia
3as1By. 3Ti/IHO 3 LI€I0 3a5BOIO, 3aponoHoBani kputepii MC
y JOpOCIUX IIOBHHHI BKIIIOYAaTH 3 i3 TaKUX S5 KpUTepiiB
[14; 15; 16] (Tabn. 1).

Harenep He icHy€ y3ro/pKeHUX peKoMeHaalii abo aia-
THOCTHYHUX KputepiiB MC y mnenmiarpu4Hiid momymsmii
[17]. Ha ceoromsi € moHax 40 pisHUX BU3Ha4YeHE [ 18]. Xoua
BH3HAYCHHS MaIOTh Oarato momiOHOCTEH, MiXk HUMH € BaXK-
JUBI BiIMIHHOCTI MIONO TPAHWYHHUX TOUOK JUIA PI3HUX
mapameTpis [13; 14; 19; 20].

Baxko omianti mommpenicte MC y aiTeld, OCKITBKH
B HOro YHMCIEGHHUX BHU3HAYCHHSX BHKOPUCTOBYBAJIOCH
Oararo pi3HEX KpuTepiiB (tabm. 2). Pi3Hi myOmikarii
MOMITHJIM TIOKa3HUKK normperocti Bix 0,2% mo 38,9%
[21]. docmimkeHHs TOBOPSTH, MO PO3NOBCIOmKeHICTh MC
3arajgom ctaHoBuTh 3,3% (miamazon 0-19,2%), y mireit
i3 HagmipHoro wmacoro Tina (HanMT) — 11,9% (miama-
30H 2,8-29,3%), a B momymsuii 3 oxupiHaaM — 29,2%
(miarmazon 10-66%). Y momymsmii mitedl 6e3 OXUpIHHA
a0o HagMT nianazon cranoBuB 0—1% [22]. Bausbko
90% miTe# Ta MiUTITKIB 13 OKUPIHHAM MArOTh MPHHAWMHI
OJIHY O3HaKy MeTaboiqHoro cuaapomy [19].

Xoua marorene3 MC 1OBHICTIO HE BUBYEHUH, OCTaHHI
JaHi CBiI4aTh PO Te, 110 B3AEMOIIS MiXK OKUPIHHAM, 1HCY-
JIIHOPE3UCTEHTHICTIO Ta 3allajCHHSM BIIIPAE KIIFOYOBY
ponb y #ioro po3Butky [14]. IlpumyckaioTs, M0 HaKOIH-

YCHHs BUIBHUX JKUPHHUX KHCJIOT y IEUIHI[, aJHUIOIUTAX,
CKEJICTHUX M’si3ax 1 MiJIUTYHKOBIH 3271031 B yMOBaX OXH-
PIHHSI IPU3BOAMTH 10 MOPYIICHHS CHTHAJI3alii iHCYIiHY
Ta IMOAAJIBLIO] PE3MCTEHTHOCTI 0 iHCyniHy. Pe3ucrent-
HICTh JIO IHCYJIHY B IEYiHII NMPH3BOAUTH JO 3HIKCHHS
HOro BIUIMBY Ha IPHUTHIYEHHS BUPOOHMITBA IIIOKO3H
[23;24]. Baxaetscs, mo miaumieras AT y pazi MC e Bro-
PUHHHAM CTOCOBHO TillepiHCYIiHEMIT uepes Taki MeXaHi3MH,
SK aKTUBHICTh CHMIIATHYHOI HEPBOBOI CHCTEMH, 3aTPHMKa
HATpiI0 B HUPKAX Ta PicT IIaaKoi MycKkymnatypu [14].

Oo6roBopeHHs. [HCYTiH YHHATH CYIHHOPO3MINPIOBAIIB-
HU# eeKT Ha SHIOTENiil BHACIIIOK BUPOOHUIITBA OKCHIY
azory [25]. EnpmorenianipHa AMCQYHKIS Ta MOPYLICHHS
Ba30IUJIATATOPHOT (YKHIIII YaCTO BUHUKAIOTh BHACIIIOK
PE3UCTEHTHOCTI 10 iHCYNiHy [26]. BuBinbHeHHs 3amaib-
HUX IIUTOKIHIB 3 aUIIOLUTIB, SIKI MAIOTh MOPYLIEHY (YHK-
ito, cnpusie mirpaiii MakpodariB 70 >KUpOBOi TKaHWHH
Ta MMOJAIBIIOMY 30UTBIICHHIO BHPOOHWIITBA ITUTOKIHIB
[14]. Kpim TOTO, 3HIKCHHS PiBHS aIHIIOHEKTHUHY, IO CIIO-
cTepiraeThes y pasi OXKHUPIHHS, MOXE ITPU3BECTH JI0 OCH-
JICHHS 3alaJIbHOTO TPOIIECY B )KUPOBil TKaHuHi [14; 27].

Kniniuni osnaxu MC y oimeu ma nionimxis

OXupiHHS — 1l BaXIUBUN KoMmoHeHT MC Ta MOX-
nuBoro po3ButTky L1JI 2 tumy Ta CC3 [14]. Lle oueBuaHO
3aBISIKM CHJIBHOMY 3B’SI3KY MDK CTYIEHEM OXHPIHHS
ta nomwupeHicTio MC 1 pe3UCTEHTHOCTI 10 IHCYJIiHY
[27]. OxwupiHHS MIarHOCTYETHCS HA OCHOBI 1HIEKCY MacH
tina (IMT) ta Bignosimae IMT>95— ™ mpoueHTHIs s
MEBHOI cTari Ta Biky [14]. [liarHo3 HagMipHOT Baru BH3HA-
yaeTbes K IMT >85— ™ mponentuns ta <95 ™ npoueH-
i y zitedt [28; 29]. Oxpyxnicts Tanii (OT) BBaxkaeTbcs
MTOKAa3HUKOM BicIlepaibHOTO OXUpiHHA [30], BiACYTHICTH
MeTiaTpUIHAX pePepeHTHUX MaHUX IEPEIIKOIKAE BHUKO-
PUCTaHHIO 11 B pyTUHHIH OWIHIII IUTSY0TO OKUPiHHA. Kpim
TOTO, JUIA JiTeli BHUKOPHUCTOBYETHCS CITiBBITHOIICHHS
00’emy Tamii 1o pocty. CriBBigHomienHs 0,6 abo OiibIie
BKa3zy€e Ha IIJBUILEHUN PHU3MK PO3BUTKY METa0OJIIuHOIOo
cunnpomy ta CC3 [31]. BBaska€eThcs, 1110 BKIFOUCHHS BHMi-
PIOBaHb Tail MOXE MOKPAIIUTH CTpaTH(]iKaIlito Kapiome-
TabOoJIIYHOTO PU3HKY Cepe] JAiTeH, 1110 CBITYUTh PO Te, 110
BUMIPIOBaHHS Tallii CJIiJl BPaxOBYBAaTH IIiJ] 4aC PyTHHHOIO
neiaTpuaHoro cKpuHiHry [31; 32].

1. [ducmimigemis: 30UTBIICHHS CITiBBiIHONICHHS TpPH-
rninepuni mo JIIBII] moxe OyTH BUKOPHCTAHO SK Map-
Kep MiIBUIIEHOTO PiBHS JIMOMPOTEIHIB HU3bKOI MIITFHOCTI
(JIITHIL) y mimmitkis [32; 33].

2. AptepianbHa TiNEpTEH3is: BAKIMBUA KOMITOHEHT
METa0OJIYHOTO CHHIAPOMY Ta MoaudikoBaHui (akrop
PH3HKY CEpLEBO-CYIMHHUX 3aXBOPIOBAHb.

3. HenepeHocumicTh IIIOKO3H (MTOPYIIEHHS PIBHS
IJIIOKO3M HaTieceplie ado MOpYIIEHHS TOJIEPAHTHOCTI JI0
rmoko3n) Ta L1J12 po3BHBAIOTHCS B pe3yibTari MOTipIIeHHS
(yHKIIT B-KIITHH 1 TONAJIBIIOTO 3HIKSHHS 3/1aTHOCTI J10
cekpetii iHCyImiHy. 3TiTHO 3 JaHUMH AMEPHKAHCBHKOI Hia-
OoetnuHO1 acomianii (ADA), miabeT MiarHOCTYIOTh, SKIIO
BigmoOBimae xo4a O omHOMy 3 Takux KpurtepiiB: HbAlc
CTaHOBUTH 60,5% abo Oimpme; piBersr [TIH nHaTmecepie
6,99 mmonbe/n abo Oinbie; piBeHs TMIOK03U B KpoBi [ITTT
cTtaHoBUTH 11,1 MMonb/T a0 OibIlie; BUMAIKOBUI PiBEHD
IJIFOKO3d B KpoBi 11,1 MMomw/i1 abo Oinblne 3 Kiachd-
HUMHU CHUMIITOMaMH TinepriiikeMii abo rinepriikeMiuHOro
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Tabmuus 1
Buznauennsi MeTa00JIiYHOTO CUHAPOMY Y I0pocaux [16]
NCEP ATP:
Tapamerpu ot IDF 2009 EGIR 1999 BOO3 1999 AACE 2003
[HCYTIHOPE3HUCTEHT- .
X Incyninopesucre- . .
HiCcTh 260 g : [HCYTIHOPE3HCTEHTHICT N
L S HTHICTB Y BEPXHIX . 0. Bucokuit pusuk
rinepiHcyIiHeMis o). y BepXHix 25 %; S .
marmecepme (10670 25%; nirroko3a ITTIOK038 HATIECEPTIE PE3UCTEHTHOCTI J10 IHCYIIIHY
X o Harecepe >6,1 a60 IMT >25 xr/mM2 a6o 06’em
y BepxHix 25% . . >6,1 MMOJIB/IT; .
MMOJIB/JT; 2-TOMHHUI o . Tanii >102 cm (donoiku) abo
11abopaTopHOTo . 2-TOMUHHHUIT PiBEHD .
PpiBeHb mIrOKO3U >7,8 >88 cM (okiHKnM)
pedepeHTHOrO IJIIOKO3H >7,8 MMOJIB/1T
. MMOJIB/JT
JianasoHy)
Kinpkic
JIBKICTE >3 3: >3 13: 1>213: 1>23: 1>23:
aHOMAJIH
PiBeHb TITIIOKO3H
H, > .
atmecepue 23,6 PiBens nmoko3u
MMOJIB/I 200 .
Hariecepue >5,6 PiBensb nroko3n I'moko3a Harmecepue >6, 1
MEINKAMEHTO3HE .
I'mroko3a S MMOJIB/TT 200 Harieceprie 6,1-6,9 MMOJIB/JT; PiBeHb DIIFOKO3U >2
TRy J1iarHOCTOBAaHUI MMOJIB/JT roauHu 7,8 MMOJIB/I
[T IBUIIIEHOTO .
. niaber
PiBHSI TITFOKO3H B
KpOBI
<1,0 MmoOIB/T
(uonosikn); <1,3 <1,0 MmO/
MMOJIB/T (aonoBikn); <1,3
(xinku) abo MMOJIB/T (KIHKH) 260 <0,9 MMOITB/ T .
Xonecrepux o <1,0 MMOIIB/71(40NIOBIKH);
MEINKAMEHTO3HE =~ MEIMKaMEHTO3HE <1,0 MmMonB/1 (40IIOBIKH); .
JIIBI] . . . <1,3 MMouB/11 (KiHKH)
JIKYyBaHHS JIIKYBaHHS HU3bKOTO <1,0 MmO/t (KIHKH)
HHU3BKOTO PIBHSL | PIBHS XOJICCTEPHHY
XOJIECTEPHHY JIIBI]
JIIBIIL
>1,7
MMoITb/1 260 >1,7 mmoub/1 260
MEIMKAMEHTO3HE MOKAMEHTOBHE a60 >2,0 MMoib/1 ab0
Tpurniuepuau JiKYBaHHs MeR ME/IMKaMEHTO3-He a60 >1,7 Mmoub/I >1,7 mmons/n (150 mr/m)
: JKYBaHHS BHCOKHX . LT
ITiIBUIIIEHOTO . . TKYBaHHS AUCITITiIeMil
. TPULTILEPU/IB
piBHst
TPUIITILEPHUIIB
CriBBigHOLIEHHS
Tanis >102 cm Tanist >94 cm . . OKPY)KHOCTI Taii/
. - . Tanist >94 cm (40110BiKM) .
O>KupiHHS (donoBiku) ado | (4osoBiku) abo >80 . crerod >0,9 (4010BiKH)
: : a60 >80 cM (KiHKH) .
>88 cM (KiHKH) cM (KIiHKH) a60 >0,85 (kinku) abo
IMT >30 kr/m2
>130/85 mm
. . pT.CT. 200 >130/85 MM pr.CcT. >140/90 MM pT.CT. 260
T'ineproniyna
XBODOGA MEINKaMEHTO3He = a00 MeIMKaMEHTO3He MEJIMKAMEHTO3-He >140/90 MM pr.cT >130/85 MM pr.cT
P TKyBaHHS JIIKYBaHHS TIMEPTOHIT = JIKyBaHHS TilepTOHIT
rinepToHii

Ipumitku: NCEP — Tpertiit 3BiT rpynu eKcHepTiB HalliOHAJIILHOI OCBITHBOI IPOrpamu 100 xonecrepuny, IDF — MixuapoaHa fia-
6etonoriuna acomianis, EGIR — I'pyna 3 BuB4eHHs pe3ncteHTHOCTI 10 iHCYy:niHy, BOO3 — BeecBiTHs opraHizaiisi OXOPOHH 37J0pOB’s,
AACE — AmepurkaHCbKa acolianist KIHIYHUX eHpokpuHoioris, JITIBII] — xonecTepuH minonporeiniB BUCOKOT IUIBHOCTI.

Tabmmi 2
BusHauyeHHs MeTa00JIiYHOTO CHHAPOMY Y NeliaTpUyHiil npakTui
Mapamerp Bik <10 poxie Bik 1016 pokis  Cooksi
crniBaBTOpaMu
Busnascnns kpHrepiis He moxHa AiarHOCTyBATH y wii LleHTpanbHe OXKUPIHHS TUTIOC IOHAHMEHIIIe >3 wpurepii
BIKOBIH TpyII 2 3 4 xpurepiiB
esrrpansie oRcapin Soporone swscha in topoen, s | Mica 100
p P P JUUTZI0p o AL IIPOLICHTHIIb
HIDKYC
CAT >130 MM pr.cT. a6o JJAT >85 MM pT.cT.
ApTepianbHa rineprensis a00 JiKyBaHHS aHTUTIEPTCH3UBHUMHU AT >90 nporenTus
npenaparamu
lneprpurninepuaemis Tpurninepuau (TI') >150 mr/mn TT >110 mr/man
Husbkuit pisens JITIBII] JITIBIIL <40 mr/mn JITIBIIL <40 mr/mn
>
[NopyieHHs piBHS TITIOKO3U Tnoxosa nuaswm narmecep He (.FHH) 26,01 I'TTH >6,01 Mmomns/n
MMOJIB/JT 200 BCTaHOBICHMH AiarHo3 11/12

ISSN 2226-2008 OJIECBLKUI1 MEJIMUHUI )KYPHAJI Ne 2 (187) 2024 59



orijiin JIITEPATYPHU

KpH3y. 3a BIICYTHOCTI OJIHO3HAYHOI TiNepIiliKeMii pe3yiib-
TaTW MOBHHHI OYTH MiATBEp/UKEHI NOBTOPHHM TECTyBaH-
Ham [32; 34; 35].

[IporpecyBaHHsl BiJi PE3UCTEHTHOCTI JO IHCYJIHY JO
HETIepeHOCUMOCTI ITIoKo3H Ta/abo LJ] 2 Tumy BapitoeThest
B OKpeMux smozieit. OTxe, peryisipHuil MOHITOPHHT PO3BHU-
TKy SBHUX cuMnToMiB L[J] 2 TuIy € BaXKITUBUM.

IHmi koMopOimHI 3axBoproBaHHS y MiATITKIB 3 MC
BKJTFOYAIOTh:

— HEaJKOTOJIBHY XHUpOoBy XBopoOy medinku (HAXKXII)
[36]. BBaxaeThcsi, 0 HAKONMMYEHHS BHYTPINTHHOIICUIH-
KOBOT'O JKHPY € BTOPHHHHM CTOCOBHO PE3HCTEHTHOCTI 10
IHCYJIIHY, 1110, CBOEI0 YEProro, MPHU3BOAMTH 10 MAaKPOCY-
JIMHHOTO cTearosy rnedinku [36]. JliarHocTrka € CKJiaJHolo,
OCKUIBbKH MOTpiOHa Oiorcis medinku. OqHAK HEIHBAa3UBHE
BUMIpIOBaHHS OIOXIMIYHMX MapKepiB 1 YJIBTpa3ByKOBe
300pa)XeHHsI NEYIHKN MOXKYTh OyTH KOpHCHUMH [36];

— cuHapoM mnonikicrozHnx sieuHukiB (CIIKS): xapak-
TEpPU3Y€ETHCS TINEPAHAPOTEHIEI0 Ta 3a3BHYall aCOLIIOETHCS
3 OKHPIHHAM Ta PE3UCTCHTHICTIO JIO IHCYIIHY Yy HiBYaT-TIi/I-
nitkiB. Omaak CIIKSI € Hezane:KHIM (akTOpOM PH3HKY PO3-
Butky MC, mHezanexso Big MT abo HasiBHOCTI iHCYymiHOpe-
sucteHTHocTi [37; 38]. Jisuar-mmimpmitkis i3 CITKS cmig gacto
CTIOCTepiraTé Ta 00CTeXyBaTH Ha po3BUTOK 03Hak MC [14];

— MapKepH 3allaJIeHHs: OXXHMPIHHS TOB’si3aHE 3 1PO3a-
NaJbHUM CTAQHOM, BTOPMHHHMM Yy 3B’SI3KYy 31 30UIBIICHHIM
BUPOOHUIITBA 3allajbHUX IUTOKIHIB BICIEPATBHUMH aJH-
MoyTaMu. 3arnaibHi MapKepu BKJIIOYAIOTh 1HTEPIIEHKIH-0,
(axTop Hekposy myxyMHU-anb(ha Ta C-peakTHBHUNA OLIOK
(CPB) [27; 39]. Y nmiteii Ta MiTITKIB, SIKi )KUBYTH 13 HAJ[TATII-
kxoBor0 Macoro Tia (HagMT) ta oxwupiaasam, CPB acortiro-
€TBCS 3 PE3UCTCHTHICTIO J0 1HCYIIHY, X04a TOYHUH 3B 530K
mixk CPb Ta MC Ha chorosHi He € 3’ssicoBanuM [35; 40].

CxpuHiHT gitelt i3 oxupiaaaM abo HagMT, sxi BXOasITh
1o rpymu pu3uky L] 2 ra CC3, € 060B’SI3KOBUM y PYTHH-
HIfl TpaKTHI KOXHOTO Jikaps [41]. HasBHICTS OKUPIHHS
y 0arbKiB € OCHOBHUM (DaKTOPOM PHU3HKY JIUTSUOTO OXKH-
PIHHS, SKMH CJIiJ BKIIFOUUTH JI0 CKPUHIHIOBOT OI[HKH [41].

30ip aHamHe3y Ta (pi3MKaNbHE OOCTSIKCHHS € TEePIIUM
KPOKOM y CKPHMHIHTY CYNYTHIX 3axBoproBaHb. KiiHinucrtu
TIOBUHHI 3allUTaTd MPO O3HAKM Ta CHUMIITOMH CYITyTHIX
3aXBOPIOBaHb, TAKWX SIK OOCTPYKTHBHE allHOE CHY, SIKE
Moke OyTH miaTBeppKeHo moiicomHorpadiero, CITKA Ta
3aXBOPIOBAHHS TIEUiHKHU [41]. Bu3HaueHHs piBHIB IEUiHKO-
BUX (pepMEHTIB, TaKHX K anaHiHaMiHOTpaHCcPepasza (AJIT)
i acmapraraminorpancgepasa (ACT) € nocuts XopommMu
CKPHHIHTOBUMH TECTaMH OO0 HASBHOI KUPOBOI XBOPOOH
nediHky. HampaBneHHs 10 JUTSYOro renaroyiora peKoMeH-
JIYEThCs 32 PIBHIB, sIKI B/IBIYi EPEBHUILYIOTh BEPXHIO MEXKY
Hopmu [35; 37; 41]. Ilpononyerbcsi, mo0 CKpUHIHT Ha
3aXBOPIOBAHHS MEYIHKK TPOBOJMBCS JBIYi Ha PIK, MOYNHA-
toun 3 10-piyHOrO BiKY JiTEH, SIKi MalOTh OKUPIHHS, 200 1St
THX, XT0 Mae HagMT Ta inmn dakropu pusmky [41; 42].

CkpuHinr Ha L[J] 2 Tuy pekOMEHIOBaHO JITSIM Ta ITiJI-
mitkam i3 HagMT abo oxupiHHSAM i3 OyIb-sSKUME JIBOMA
3 TakuX (aKTOPiB PU3HKY, SK:

— cimettanit anamue3 L/ 2 y poxmuiB mepmroro abo
JPYTOTO CTYIEHS;

—pacoBa abo eTHIYHA IPHUHANICKHICTH JI0 TPYTIN PU3HKY;

— O03HAKU PE3UCTEHTHOCTI A0 IHCYIiHY a00 IOB’s3aHi
3 HEI0 3aXBOPIOBAHHS;

60

— Jniaber y marepi abo recrauiiHui aiaber mix vac
BHUHOIITYBaHHS TUTHHU [34].

ADA pekoMeHy€e MOYMHATH CKPUHIHT Y Billi 10 pokiB
a00 Ha TMOYaTKy CTaTeBOrO JO3piBaHHS 3aJICKHO BiJl TOTO,
0 HACTaHE paHille, i MOBTOPIOBATH HOTO KOXHI 3 POKH
[34]. IITTTC € 30MOTHM CTaHAAPTOM MiarHOCTHKH [ia-
oery. ['moko3a Ta/abo HbAlc Harmeceprie MOXyTh OyTH
KOPUCHAMH ISl BHSBJICHHSA TMAII€HTIB 13 MiJBUIICHUM
pusukom [34].

ApTepiambHUHA THCK CIiI BU3HAYATH IIOPIYHO IIiJ Yac
YCiX BI3UTIB IS MIATPUMKH 37J0POB’ I, TOYWHAIOUH 3 3-pid-
HOTO BIKY, 1 MOPIBHIOBATH 3 pe()epPEHTHUMH Jiarna30HaMu
[32; 43]. Haperuri, uist BCix AiTeit pekoMeH10BaHUH Py THH-
HUH CKPUHIHT Ha TUCIIIITIIEMIIO 3 YHIBepCaIbHUM CKPHHIH-
TOM JIMiAiB y Billi Bixg 9 mo 11 pokiB i3 BU3HAYCHHSAM JIITiJI-
Horo npodinro. OXHUPIHHS BBAXKAETHCS (HAKTOPOM PHU3UKY
BiJl CEPEHBOTO JI0 BUCOKOTO PIiBHS, JUISl BUSIBICHHS SIKOTO
JUTSAM BiKOM 2—8 POKIB PEKOMEHIYETHCSI IPOBOAUTH CKPH-
HIHT JiigHOTO TIpodimto Hatmecepue [43]. Jlimingauii mpo-
(idb CTi TOBTOPUTH Y Bimi Bif 12 10 16 pokiB y miAITKIB
13 HaxMT.

Jlixyeanus

3aramnowm, nikyBanus MC y mitTeii HaTemep 30CcepeKeHo
Ha KUJTBbKOX HampsMax, SIKi BKJIIOYarTh 3HmKeHHS MT 3a
JIOTIOMOTr00 Mozudikaiii crocoly KHUTTs, a came JIETHY-
HOTO BTpYyYaHHs, MiABHIICHHS (DI3MYHOI aKTUBHOCTI Ta
JIKYBaHHS PI3HUX KOMIIOHEHTIB, CIEHU(IYHHUX JJIsI 3aXBO-
proBanust [14; 32; 42]. [nmi goctynHi BapianTH 60poTHON
3 OXKMPIHHAM BKIIIOYAIOTh BTPYYaHHS B ITOBEAIHKY, papMa-
KOJIOTI4HY Tepallito Ta OapiaTpudHy Xipypriro.

Moougpikayia cnocody ncummsa ma noeedinkose
NIKYBAHHA

[Iporpamu i3 3amyd4eHHAM yci€i ciM’1 70 TporpaM 3MiHH
croco0y KHUTTA MAlOTh MO3UTHBHI PE3yNIbTATH MO0 3HU-
xkeHust IMT mMoOpiBHSHO 3 TporpamMamu, CHIpPSIMOBAaHUMH
nuine Ha qutuny [32; 42; 44; 45]. Sumwkenns MT y giteit
Ta MIUITKIB 13 OXKUPIHHAM MIC/s KOMIUIEKCHHX HeXipyp-
TYHMX BTPy4YaHb, BKIIOYAIOYH JI€TY, (i3MYHY aKTUBHICTb,
OCBITY Ta MOBEAIHKOBY Tepallito, MOB’si3aHe 3 MOKpaIlIeH-
HSIM KUTBKOX METaOOJIYHMX MapaMeTpiB, TaKUX SK IOKa3-
HUKHU jdimigHoro npodimo ta AT [32; 42; 46]. itu Ta
MIUTITKA 3 OKUPIHHSAM ITOBHHHI TPOXOTUTH OOCTEKCHHS
Ha TpeIMEeT MEHTAJIbHUX PO3JIafiB, TaKUX SIK TPUBOTA Ta
JleTpecis.

Jiemuune empyuanns

JlieTnuHi BTpy4YaHHs, peKOMEH/IOBaHI B OCTAaHHIX PEKO-
MeH/1aIlisX EHJOKpUHHOTO TOBAapUCTBA, 3aCHOBAaHUX HAa AAP
Ta MiHicTepcTBi ciibebkoro rocmomaperea CIIA, Briroya-
I0Th: BUKJIFOYEHHSI IT1ICOJI0/PKEHUX HAIOTB; 3MEHILICHHSI CIIO-
*uBaHHs (actyy; MeHIIe IyKpy; 00po0OiIeHol TKi 3 MeH-
MM BMICTOM HATpil0; MEHIIIE HACHYEHHX XapYOBHX JKHPIB
y IIJUIITKIB 1 1iTelt crapiue 2 pokiB. KpiM Toro, criokuBaHHs
LTHX (PYKTIB, OBOYIB Ta IETHIHUX BOJIOKOH 320XOUYETHCS
Ha JI0ZIaTOK 10 KOHTPOJIO 3a MOPIIisIMH, ITOKPAIIEHHSI Map-
KyBaHHsI Xap4OBHUX NPOAYKTiB [32; 42; 47]. Baxmuso, mob
JETHYHE BTPYYaHHS Y JITSH Ta MiUTITKIB KOHTPOIOBAIOCH
JIOCBIUEHNM JI€TOIOTOM 3 ypaxyBaHHSAM 3POCTAIOuUX
moTped miTed y mporeci 3poctanns [48].

Dizuuna akmuenicmo

3aragbHOBIIOMHUM € Te, IO OE3AisUIbHICTE MOXKE TIPHU-
3BECTH 10 3HIKCHHS YYTJIHBOCTI CKCJICTHUX M’SI3iB 0
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IHCYJIIHY, 1 11e MOYKHA 3MIHUTH 32 TOTIOMOT'OF0 301JIbIICHHS
¢izuuHoi aktuBHOCTI [14; 32; 42]. Minimym 20 XBHIMH
MMOMIPHOT Ta IHTCHCHUBHOI (DI3MYHOI AKTHBHOCTI IIOMHS;
3 METOr0 30uTbIIeHHs 10 60 XBrinH moaHs [48]. di3uuna
AKTHBHICTh KOPUCHA /IS MOJIMIIEHHS JiMiAHOTO MpoQiIto
[UIIXOM TriBuIIeHHs KoHeHTparii JITIBIL] Ta 3sHmkeHHS
xoHneHTpanii sk JITTHIL, Tak i Tpurminepunis [49]. Bera-
HOBIICHO, MO (i3WYHA aKTUBHICTH 3HIDKYE IHCYIIHOpE-
3UCTEHTHICTh Ta KOPENIOE 31 3HIDKCHHAM PIBHS iHCYIIHY
Harmeceprie [32]. @i3uuHi BIpaBu MOXYTh IPU3BECTH 10
MTOKpAIICHHS (YHKIIIT CHIOTENIO 31 3HIDKSHHSIM CHCTOJIY-
HOro Ta miactoiiunoro AT Ha H0maTOK 10 €PEeKTy 3MEH-
HIeHHs adgoMiHalbHOTO *XHpy [42]. Takok BCTaHOBIICHO,
110 (hi3MYHa aKTUBHICTh Mae MpOTH3anaibHy Jito [49].

Dapmaxonoziuni memoou AiKy6anHsa

dapmakosioriyHa Teparisi OKUPIHHS CTae Bce OLIBII
MIOIIMPCHOK, OCOONMBO Ccepell TUX IAIliEHTIB, XTO HE Bif-
TIOBi/Ia€ JIMIIIE Ha MOBEIHKOBY Teparito [50]. YrpasimiHHS
3 KOHTPOJTIO 32 SKICTIO Xap9IOBHUX IPOAYKTIB 1 MCTUKAMEHTIB
CIIA (FDA) cxBammio (hapMakoTeparito s JiTeH 1 mija-
JITKIB 3 OXKHUPIHHAM, SKY CIiI PO3TIAHYTH ICIS TOTO, 5K
IporpamMa iHTEHCHBHOI 3MiHH cIT0CcO0Y KHUTTS HE JOMOMOIIIA
3am3uTd MT. HeoOximHO HAaroloCwuTH, 1o MporpaMu MOJIN-
¢ikarii crmoco0y JKUTTS BUCOKOI IHTEHCHBHOCTI CIIiJ TIPO-
JIOBXKYBaTH pa3oM 3 (papmakoreparieto [48; 51]. 3aranom,
cxBasieHi FDA mpenaparyt Ajisi JOPOCIUX TaKOK CXBajCHI
IS TUTKIB BikoM >16 pokiB 3 IMT >30 aGo >27 kr/m?
Ta Xouya O OJJHUM KOMOPOIJTHUM 3aXBOPIOBAHHSM, HA IEPEOIr
SIKOTO MOXKHA BIUTMHYTH 32 paxyHOK 3HIkeHHs MT [48; 50].

Opmictar  (iHTiOITOp IUTYHKOBO-KHILIKOBOI JIIIA3M)
€ mpermaparoM Uil JIKYBaHHS OXHUPIHHS, IO3BOJICHUM
JUT BUKOPHCTAHHSA y MATTKIB crapme 12 pokiB [48;
52]. Opmicrar OyB cxBanenuit FDA y 2003 porti [53]. Turi-
OyI0oYl [UTYHKOBO-KHIIKOBY JIiMa3y, OpIIiCTaT 3HHIKYE
BCMOKTYBAHHS TPUITIIEPHUIIB 1 XonecTepuny [54]. Bimomi
mo0iYHI eeKTH BKJIIOYAIOTh 3HAYHI IIIYHKOBO-KHIIKOBI
CHUMIITOMH, TOMY HOro ciijJ npuiimary mif yac ixi. Kpim
TOTO, II¢ MOXKE BIUIMBATH Ha 3aCBOEHHS >KUPOPO3YMHHHX
BiTaMiHIB [54].

Oxkpim opiricrary y apMakoJIOriuHOMY JIIKyBaHHI ITiJ-
JITKIB 13 O)KUPIHHSIM BHKOPUCTOBYIOTH IIperiapaTt — aHa-
JIOTH DiokaroHomnono0Horo mnenrtuzaa-1 (al'TIII-1). Haii-
OLIBII MIMPOKO 3aCTOCOBAHMMH 3 HHUX € JIpariyTHI Ta
CeMarTyTHI.

3rigHo 3 JAaHUMU NOCIiIKEHb, 3aCTOCYBaHHS JIipariy-
TUAY acomiroBasiocs 3i 3HmkeHHIM MT ta IMT y miteit
ctapme 12 pokiB. Pa3om i3 miM Oymno BHSBICHO MO3UTHB-
HUH BILIKB 110110 3HMKeHH: piBHsa HbAlc ta I'TIH. Ananis
HiArpyn mnokasye mnokpamieHHs koHtpoito HbAlc mnwuie
cepen nireit 3 piaberom 2 Ttumy. He Oyno BHsiBIEHO Bif-
MIHHOCTEH y cHpOBaTKOBOMY iHCYyIiHI Harmecepie, CAT,
JAT, JITIBILL, JITTHILL Ta TT mix nipantyTHIOM i miame6o.
Kpim Toro, He Oyi10 BUSBIEHO Pi3HUII B 9YaCTOTi MOOIYHUX
SIBHII, CEPHO3HUX MOOIYHUX SBUII i HEOAKAHUX SIBHIIL, IO
MIPU3BEJIN 10 IPUITMHEHHS Teparii Mi’K TpyaMH JIiKyBaHHSI
TiparmyTHIoM i mianebo [55; 56; 57].

Oxpim 1oro, FDA cxBanmiio 1mie oZHNM i3 BHIIEBKa3a-
HUX IIperaparis, a caMe CeMarIyTHI JUIsl JIKyBaHHS OXH-
piHHA y miteit BikoM Bim 12 pokis. Ilin wac mpoBeneHHs
JOCIIDKeHD OyJI0 BCTAHOBJICHO, IO HA T 3aCTOCYBAaHHS
ceMarIyTUay y HiUNTKIB Big3Havaaock 3umwkeHHs IMT Ha
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5%. Ilpu upomy 77% mauieHTiB, SIKi IpUEMaN ceMariy-
i, Manu 5% suwkeras MC, npotu 20% naiieHTis, sKi
npuiiMany miane6o.

[ToGiuni peakuii y miAmiTKIB, SKi NpUMand cema-
TIyTH, Oyl TaKUMHU 3K, SK 1y JOPOCIHUX, 3 HaWIONIN-
PEHIMIMMH PEaKIlisIM{, BKIIOYAIOYX TOJOBHUH Oinb, O1Ih
y JKMBOTi, HyHOTy, OJIOBaHHS Ta jiapero. Y IUTITKIB
gacTime, HDK y JOPOCIHX, CIIOCTepiraimcs MmpodieMu
3 )KOBYHUM MiXypOM, BKJIFOYAIOYH KOBYHI KAMEHI, HU3bKHUN
KpOB’STHUH THUCK, BUCHT 1 CBEPOIK.

PexomeHnioBaHa 103a ceMamIyTHIy AJIsl TeAiaTpHi-
HOT PaKTHUKH CTAHOBUTH 2,4 MTI Ta i CJIijJ] 3aCTOCOBYBAaTU
pas3oM i3 HU3bKOKAJOPIHHUM IIJIAHOM XapuyBaHHsS Ta Mij-
BUIIICHOK ()I3UYHOK AKTUBHICTIO MJIsl JIIKYBAaHHS OXH-
pinns. CemariyTH]J He CIiJi IpUMaTH pa3oM 3 IHIIMMHU
MPOJYKTaMH, 10 MICTSTh CEManIyTH, ado perenTopamu
GLP-1 [58; 59].

Heo0OxiHO 3BepHYTH yBary npakTHKYIOUHX JIiKapiB Ha
Te, 110 HA CHOTOHI B YKpaiHi JTipartyTH]] 3apeecTpOBaHNI
IUTS iTeil BikoM cTapine 12 pokiB, a ceManTIOTHI — IS
BHUKOPHCTaHHS Y Aopociux crapiie 18 pokis. [xmri 3acodun
JUISl CXYJHEHHS, SIKI BUKOPHUCTOBYIOTBCS y JOPOCIHX, BCE
e JOCHIDKYIOThCA Ha TPEAMET iX 3aCTOCYBaHHS y Mij-
JITKIB Ta NPEICTaBISIOTh IIMPOKUI CIIEKTP MOMKIMBOCTEH
y MaifOyTHBOMY.

bapiampuuna xipypein

bapiarpuuna Xipypris Moxke MPHU3BECTH J0 3HAYHOIO
KOpPOTKOYacHOro 3HmwkeHHs MT y miTedl Ta miUnTKIB i3
oxupinasam [60]. XipypriuHe BTpy4aHHs 3 IPHBOLY OXKH-
PIHHS MOXKHA PO3IVISIATH Y MIUITKIB, SKi 3aBEpUIMINA a00
MaiiKe 3aBEepIIMIIN CBil PICT Ta 3aBepIIIN IMyOepTaTHUH
po3BuTOK. bapiarpuuny Xipyprito pekOMEHAYIOTh JIHIIE,
gkmo IMT craHoBute >40 Kr/mM?, SKIIO HAsBHI JIETKi
CYITyTHI 3aXBOPIOBAaHHS, ITOB’sA3aHi 3 Baroro, abo > 35 xr/
M?, SKIIO 1€ [OB’S3aHO 31 3HAYHUMH Ta €KCTPEMaIbHUMHM
CYNMyTHIMH 3aXBOPIOBaHHSAMH. EKCTpeMasibHI CYITyTHI
3aXBOPIOBAHHS BKIIIOYAIOTh LYKPOBHUil jiaber 2 Ty,
ariHOE CHY BiJ| CEPEeIHbOIO J0 BAXKKOTO CTYIEHS, NCEBIO0-
MYXJIMHY TOJIOBHOTO MO3KY, BUCHAXJIMBI OPTONEMYHI ITPO-
onemu ta HACT 13 nporpecyrounm (idpo3om [48]. Jlerki
CYIYTHI 3aXBOPIOBAHHS BKIIIOYAIOTh TiIIEPTEH310, JUCII-
IiIeMiro, MOMIpHI OpPTONEANYHI NPOOJIEeMH, JIETKE aIlHOe
cHy, HACT Ta cuIbHUI IICHXOJIOTIYHUH cTpec, OB’ I3aHUH
3 okupinHaM [32; 42; 61].

3rimHO 3 MiXKHAPOITHUMH JaHUMH, BapiaHTH XipypridaHOTO
BTPYYaHHS MOXKYTh OyTH PO3IISIHYTI 0€3 MONepeaHbOTO JKY-
BaHHs (PapMaKoJIOTIYHMMH TIperapaTtamMu, JIAIIE SKIIO TPo-
rpama 3MiHH CTIOCO0Y KHTTS He TMPUHECA pe3ynbrariB. Kan-
JMIaT Ha XIpypriuHe BTPyYaHHsS IOBUHEH MarH JIOCTYI
JI0 JIOCBIUCHOTO Xipypra B ICHTPI AUTAYOl OapiaTpudHOi
Xipyprii, sIknii 3a0e3nedye HeoOXimHy H(PaCTPyKTYpy ISt
JIOIVISITY 32 MAI[iEHTOM, BKIIIOYAalOUM KOMaHLy, 3/1aTHy J0BIO-
CTPOKOBO CTEKHMTH 32 META0O0TIYHIMH Ta IICHXOCOLIaTbHIMH
noTpebaMu martieHTa Ta foro cim’1 [42; 48]. BapiarprdHi orie-
parii mpOTHITOKa3aHi B IMiUTITKOBOMY Billi, BATITHAM Ta TOIY-
FOUMM TIUTITKAM, a TaKOXK THM, XTO TIAHY€E 3aBariTHITH IIPoO-
TSATOM HACTYIHUX 2 pokiB. KpiM Toro, XipyprivuHe JiKyBaHHS
MPOTHIIOKA3aHe TMAIiEHTaM i3 HEBHPIMICHHM 3ITOBKUBAHHIM
TICUXOAKTUBHUMH PEYOBHHAMHM, PO37TaJ0M XapyoBoi MOBe-
JIHKA a00 Oy/Ib-SKAMHU IHIIMMH OCHOBHHMHU HEJTIKOBAHUMU
TMICUXIYHUMH 3aXBOPIOBAHHSAMH. YCI KaHAWIATH TOBUHHI MPO-
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HTH [ICUXOJIOTIYHE OOCTEKCHHSI TIEPE]T OTEPALI€r0 Ta B MICTIs-
onepariiauii epiox [60; 61].

BucHoBku. MeTaOoIiuHUI CHHIPOM € CEPHO3HUM PO3-
JIAJIOM Ta OB’ sI3aHUH 13 KOMOPO1THUMH 3aXBOPIOBAHHSIMH,
SIKI MOXYTh MPHU3BECTH JO HE3BOPOTHUX HACIIAKIB JUIS
JKUTTS IMTHHY Ta MiTiTKa. BuzHaueHHs Ta kputepii mera-
OONIYHOTO CHHAPOMY y IiTed Ta MiITITKIB Hapasi 3aim-
IIaFOTHCS HE 3 SCOBaHUMH 10 KiHIHA. OKHUPIHHA B HiTeH

€ PU3UKOM PO3BUTKY META0O0JIUYHOTO CHHIPOMY B IOJAJIb-
IIIOMY JKUTTI, Ta paHHE BTPYYaHHS MOXKE OTIOMOITH CITO-
BUIBHHUTHU TIPOTPECYBAaHHS 3aXBOPIOBAHHS Ta 31¢OLIBIIOTO
pu3BeCTU 10 Horo perpecy. HeoOxinHO, 100 mpakTUKY-
104l JIiKapi Oymb-sKOT CHEIiaibHOCTI BHUSBIISUIN TAIIEHTIB
TPYIH PU3UKY Ta HaJIaBaJId BKa31BKH 100 MPOQITAKTHKA
Ta JIKYBaHHS I[bOTO 3aXBOPIOBaHHs. J[JIsl KpaIioro po3sy-
MIHHS IIFOTO CHHAPOMY HEOOXiTHi MOJAITBIII TOCIiIKCHHS.
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3ACTOCYBAHHSA CYJIOAEKCHUIY B KOMIIJIEKCHIA TEPAIIII XBOPUX
HA APTEPIAJIBHY I'llIEPTEH3IIO I3 CYIYTHIM HYKPOBUM AIABETOM
Y PA31 KOPOHABIPYCHOI XBOPOEHM COVID-19. OIISAJI JITEPATYPU

Opnecbkuii HalllOHATILHUE MeIMUHU yHiBepeuTeT, Oneca, Ykpaina
VYIK 616.12-008.331.1.-06: [616.37-008.64+616.98:578.834]-085:615.22

O. b. Bonommna, E. A. 3y6ok

3ACTOCYBAHHSA CYJIOAEKCHUAY ¥ KOMIVIEKCHOMY JIIKYBAHHI XBOPUX HA APTEPIAJIBHY I'IMTEPTEH3IIO
13 CYIIYTHIM ITYKPOBHUM JIABETOM V PA3I KOPOHABIPYCHOI XBOPOBH COVID-19. OIJIST JITEPATYPH

Ooecvkuti HayioHanbHull meouynuil yuigepcumem, Qoeca, Ykpaina

MeTa 115010 OISy JIITEPATYpPH — OLIHUTH €(EeKTHBHICTh 3aCTOCYBAHHS CYJIOAEKCHIY Y KOMIUIEKCHOMY JIIKyBAaHHI XBOPUX Ha apTepiaib-
HY TilepTeHsiio 13 CymyTHIM IyKpoBuM Jiaderom y pazi COVID-19.

Pe3yabraTn. AHTHKOATY/ISHTHA, aHTUTPOMOOTHYHA Jisl CYJIOIEKCUIY, HOTO 31aTHICTh 1HAYKYBaTH BUBUIBHEHHS TyMOP-HEKPOTHYHOTO
(akTopa, TIOKpaIlyBaTH PEOJIOTIYHI BIACTHBOCTI KPOBi Ta (DYHKILIO CHIOTENII0 CYJNH CYNPOBOMKYETHCS MO3UTUBHUMH KIIHITHUMH e(ek-
TaMH y pasi CepLeBO-CYMHHIX 3aXBOPIOBAaHb, 30KpeMa y pa3i apTepiabHOI TinepTeHsii, IlyKpoBOro aiabeTy, 3aXBOPIOBaHb MepH(EPUIHIX
aprepiii i Ber Ta COVID-19. 3acTocyBaHHs CYTOICKCHIY Y KOMIUIEKCHOMY aMOynatopHoMy JikyBaHHi XxBopux Ha COVID-19 cnpusie 3meH-
IISHHIO TI0TPeOH y rocmitanizanii Ta notpedu y KucHeBii Tepanii. JlonaBaHHs CynoieKCH/Iy 10 KOMIUICKCHOI Tepalii XBOpHX Ha apTepialbHy
TiepTeHsio 13 CYMyTHIM IIyKPOBUM JiabeTOM y TOCTKOBITHOMY TEpioJli CIpHse KOPEKIii HOpyLIeHb y pasi i€l koMopOiaHOI maronorii Ta
3MEHILEHHIO MPOSIBIB IOCTKOBIHOTO CHHIPOMY.

Kuouosi cioBa: aprepianbsHa rineprensis, mykposuii giader, COVID-19, cynonexcnn.
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THE USE OF SULODEXIDE IN THE COMPLEX TREATMENT OF PATIENTS WITH ARTERIAL
HYPERTENSION WITH ACCOMPANYING DIABETES IN CASE OF CORONAVIRUS DISEASE COVID-19.
LITERATURE REVIEW

Odesa National Medical University, Odesa, Ukraine

Background. It was found that comorbidities in COVID-19, including arterial hypertension (AH) and diabetes mellitus (DM), may be risk
factors for complications and reasons for hospitalization in intensive care units. Given the need for additional exposure to micro—and macrovascular
disorders in comorbidities, the data on the use of sulodexide in such comorbid pathology in patients with COVID-19 attract attention.

Aim. The purpose of the review is to assess the effectiveness of sulodexide in the complex treatment of patients with arterial hypertension
with accompanying diabetes in COVID-19.

Methods. The search was conducted in open databases PubMed/MEDLINE. Articles with original data, systematic reviews, meta-
analyses, and Guidelines of International medical societies published before March 1, 2024 were included.

Results. Combined glycosaminoglycan sulodexide demonstrated a positive effect on micr- and macrovascular disorders in patients with
DM micro- and macrovascular disorders. Anticoagulant, antithrombotic action of sulodexide, its ability to induce the release of tumor necrosis
factor, improve the rheological properties of blood and the function of the endothelium of vessels explains the positive clinical effects in
cardiovascular diseases, in particular, in hypertension and COVID-19. The use of sulodexide in patients with COVID-19 contributed to
reducing the need for hospitalization in intensive care units and the need for oxygen.

Conclusions. It has been established that the use of sulodexide in the basic therapy of patients with comorbid pathology facilitates the
correction of most symptoms in COVID-19 and long-term post-covid syndrome.

Key words: arterial hypertension, diabetes mellitus, COVID-19, sulodexide.

Beryn. AprepianpHa rimeprensis (Al) Ta mykpoBuit
miader (LIJ]) mMaroTh CHUIBHI TATOTEHETHYHI MEXaHi3MHU
BUHHMKHEHHS Ta MPOTpecyBaHHs (BIK, pIBEHb 3arajbHOTO
XOJIECTEPUHY, MaKpO-i MIKPOCYJMHHI TOpPYLICHHs TOIIO)
[1]. AT € cunbauM, MoaudikoBaHUM (AKTOPOM PHUBUKY
Makpo- Ta MIKPOCYJMHHHX YCKJIaJHEeHb niadery [2]. 3Ba-
JKAalO4M Ha 3Ha4He 3017IbLICHHS MIKPO- Ta MAaKPOCYAMHHHUX
nopyiens y noexnanni Al ta LJ], 3ampornonoBano pos-
monitatd Al Ha cTanii 3aJeXHO BiJ HAasBHOCTI YpaKCHb

© O. b. Bosnommna, E. A. 3ybok, 2024

CrarTs MOMMPIOETHCS HA YMOBAX JIIICH3I1T

opraHiB-mimeneit y pasi L[JI. 3okpema, €BpomneiicbkuM
TosapuctBom Kapmiomoris y 2018 pomi Bmepiie Oyio
3aMpoMOHOBAHO 32 HAIBHOCTI cymyTHBOTO LI/] 3 ypaskeH-
HSIM OpraHiB-MillICHEH PO3MOAUISITH MAIIEHTIB 10 3-1 cTail
AT [3]. AnaznorivyHi pekoMeHanii 3aJUIIHINCh 1 Y KepiB-
Huira €Bporneiicbkoro ToBapuctra ['ineprensii 2023 poky
[4]. Hammvu moniepeiHiMu TOCTIKSHHSIMHU BCTAaHOBJICHO,
mo kopoHaBipycHa xBopoba 2019 (COVID-19) y xBopux
Ha AT i3 cynmytHiM L/ npu3BOANTS /10 TOTipIIEHHS KOHTP-
ommo aprepianbHOro TUCKY (AT), QYHKIIOHATBHOTO CTaHy
cepueBo-cynuHHOI cucteMu (CCC) Ta moripIieHHs oKas3-
HUKIB BYTJICBOITHOTO OOMiHY, SIKi 3QJIMIIAIOTHCS 1 B TTOCTKO-
BigHOMY Tepioni [5—7].
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3 oy Ha HEOOXIAHICTh JOJATKOBOTO BHILIMBY Ha
MIKpO— Ta MakpOCYAMHHI MOPYIIEHHs y pa3i Li€l KoMop-
01HOT NaToJIoTii 3aCIyroBy€e Ha yBary JOLUIBHICTh 3aCTO-
CyBaHHS cyjnoaekcuny [8; 9].

MeTa 1bOro OISy JITEpaTypu — OLIHUTH €(EeKTHB-
HICTb 3aCTOCYBaHHSI CYJIOJEKCHITYy Y KOMIUIEKCHIN Tepamil
XBOPHX Ha apTepialibHy TilEPTEH3iI0 i3 CYIyTHIM I[yKpO-
BHUM giaberoM y paszi COVID-19.

Metonu. Ilomryk mpoBommBCS y BiAKpUTHX 0azax
PubMed/MEDLINE. Bynu BKiIrO4YeHi CTaTTi 3 OpUTiHATH-
HUMH JaHHMH, CHCTEMaTHYHHMH ODISIaMH Ta MeTa-
aHamizamu, a Takok KepiBHuirBa (Pexomenmarii) Mix-
HapOJIHUX JIIKAPCHKUX TOBAPUCTB, SIKI OyJiM OIyOnikoBaHi
1m0 1 6epesnst 2024 poky i CTOCYBaIHCh KJIFOYOBUX CIIIB:
CYJIOZIEKCH]], IIyKpOBHMH Jia0er, aprepiajibHa TinepTeH-
3i1, COVID-19. [Tomyk oOMexyBaBcsl CTaTTSIMH aHIIiH-
CHKOIO MOBOIO. J[J1sl BUKITIOUEHHS HESIKICHUX JIOCIHI/KEHb
BHUKOPUCTaHI 3araJbHONPUIHATI KpUTEpii, 30Kpema, Taki
SIK: MaJia KUTBKICTB JTOCIHIPKYBaHUX, MTOOAMHOKI KITIHIYHI
BUIIQJKH, BIJCYTHICTh CTAaTHCTUYHO OOIPYHTOBaHHX
Pe3yNbTaTiB i BUCHOBKIB TIOPIBHSHO 3 KOHTPOJBHOIO TPY-
moro abo trane6o Tomio. Jlo mBOro oMy JiTeparypu
Oy BKIJIIOYEHI 1 MTPOAHATi30BaHI PE3yNbTaTH 5 paHIOMi-
30BaHMX KJIIHIYHUX BHIIPOOYBaHb, 11 IPOCIIEKTHBHUX CKC-
HNEepUMEHTAJIBHUX 1 KIHIYHMX J0CHipKkeHb, 10 cucrema-
THYHUX OIVISAIB 1 METAaaHai31B, 2 CHCTEMATHYHMX OIVISIHN 1
11 HecucTeMaTHYHUX OIVISAIB JliTepaTypu, 10 pekomMeHa-
il MDKHAPOJAHUX HAYKOBUX TOBAPHUCTB, TPHOX HAlliOHAJIb-
HUX KOTOPTHHX JOCIIKEHB, Ha SIKI € IOCHJIAHHS Y CITCKY
niTeparypu. Pe3roMe BU3HaYEHUX OCIHIIKEHb PELCH3yBa-
Jucst 000Ma aBTOpaMH HE3aJICKHO OUH BiJl OHOTO 1 MiCIIA
OOroBOpeHHs y pasi JOCATHEHHS KOHCEHCYCy AaHi IHX
myOuikariii Oysi BKIIFOYEHI 0 i€l CTaTTi.

PesyabraTu Ta ix odroBopenHs. Cylnoaexcu — Cyib-
(baToBaHW TMONICAXapUIHUN KOMILUIEKC, SIBISE COOOIO
CyMIIlI JBOX KOMIIOHEHTIB Diiko3aminoniikany (I'AD),
a came ¢pakuii mBuakoro remapuny (I'TI) (80%) i nepma-
taucynasdary (J1C) (20%) [8; 9].

OCHOBHOIO BJIACTHBICTIO Iperapary € MIMPOKE BCMOKTY-
BaHHS eHJoTeNieM cyauH [8]. Byno noBeneHo, o cyinomek-
CHJ BIUIMBaEe Ha (IOPHHOMITHYHY CHCTEMY, TPOMOOILWTH,
CHJIOTEITIaNTbHI KITITHHY, TOKA3HUKY 3allaJICHHS 1 Ha MEeTao-
npoteasu. BiH Takoxk MpofeMOHCTPYBaB 3HUKESHHS B SI3KOCTI
SIK TIUTHHOT KPOBI, TaK i Tia3mu [8]. KpiM Toro, mepopaibHuid
TIPUHOM CYJIONEKCHIy HE BIUIMBAE HA (hapMaKOJIOTIUHY Mif0
TIperapariB, sKi 3a3BUYaii BUKOPHCTOBYIOTHCH [8].

Cymonexcun Binpizuserscst Bim [Tl 6iogocTymHICTIO
y pasi mepopabHOTrO MPUIOMY Ta JOBIINM MIEPIOIOM HaIIiB-
BUBEJICHHS, Ma€ MEHIIMH PH3MK KpoBOTed. Y pasi nepo-
PaJIbHOTO 3aCTOCYBAHHS CYJOACKCHUIY BHHHUKAIOTH MiHi-
MaJlbHI 3MiHM B KJIACHMYHHMX KOATYJSIIHHUX TecTax, aje
30epira€ThCst IO3UTHBHUI BIUIMB Ha CTPYKTYPY Ta (QYHKILO
ergorenianbHuX KITHH (EK) 1 MDKKITITHHHOTO Marpukcy
[9]. 3HauHa KUTBKICTB OCIHIIKEHb CBIIUUTH ITEPEIYCiM TIPO
e(CeKTUBHICTh Ta OC3MEYHICTh 3aCTOCYBAaHHS CYIOICKCHUIY
y pasi 3aXBOPIOBaHb apTepiil Ta BEH, MiKPO- Ta MAKPOBACKY-
JISIPHUX MOpyIIeHb y xBopux Ha [1/] [9; 10].

Hasricte /] 3Ha9HO MiABHIIyE PH3HK 3aXBOPIOBAHb
niepudepuunmx aprepiit (3[1A), a Takok IPUCKOPIOE iX TIepe-
0ir, 30UTBIIYIOUHM PU3HK IIIEMIYHHX SBHII] 1 TIOPYIICHD (hYyHK-
[IOHAJILHOTO CTaTyCy MOPIBHSIHO 3 nauientamu 6e3 L] [11].

[Mamientn i3 3I1A Tta L[] MarOTh BUCOKHIA PHU3UK PO3-
BUTKY CEpIEBO-CYIMHHHUX 3aXBOPIOBAaHb Ta IIeMil KiHIli-
BOK HaBiTh y cydacHiil tepamii [11]. B EUCLID (A Study
Comparing Cardiovascular Effects of Ticagrelor and
Clopidogrel in Patients With Peripheral Artery Disease)
JIOCHI/KEHHI JIOBEAEHO, IO KOXKHE IIJIBUIIEHHS PIBHS
HbAlc na 1% acouiroBanaocs 3 IJBHILEHHSIM BIIHOCHOTO
PH3HKY 3HAYHUX KapIioBacKysIpHUX yckiamaHeHb (KBY) na
14,2% (95% AI: 1,09-1,20; p <0,0001) [12]. 3Baxkaroun Ha
1e, epeKTUBHE JIIKyBaHHS BACKY/SIPHUX YCKIIAHEHb Y XBO-
pux Ha {1 € oOrpyHTOBaHNM 1 BKpaii BaknuBuM [ 13—16].

JlikyBaHHSI CYJIOAEKCHIOM JOBEHHO a00 IepopasibHO
TPHUBAIICTIO BiJl TPhOX THXKHIB 10 6 MiC. IIPU3BOJMIIO 10
MOKpAIICHHs MeprupepruyHOro KpoBooOiry Ta JWUCTaHINT
0e3005150BOT X060M y pasi giaberwuynux 3I1A [17; 18].
V 1recty KIiHIYHUX JOCIIKCHHSX JIOBEIICHO, IO 3aCTOCY-
BanHs1 C/IKC y 2,4 paza 30uibI1yBago MakcuMajbHy JHC-
TaHIif0 0e3001p0BOI XOIBOHM MOPIBHSIHO 3 KOHTPOJIHHOIO
IPYIIOIO, M0 CBIYMIIO PO MOKPAIICHHS nepu)epuuHOro
KpoBooOiry [11]. 3aramom cymomexcu 301IbIINB TUCTAH-
1iro 6e360micHOT X0mp0u Ha 52 M (95% 1 49-55 M) 1 mak-
CUMaIbHy aucTaHIio xonsom Ha 130 M (95% I 127-135
M) y cy0’exTiB i3 LIJ] Ta mepudepudHoro aHTionarTiero Ta
KyJbrasicTio [11].

[To3UTHBHUI BIUIMB CYJIOACKCHUAY Ha MIKPOLHPKYJI-
TOpPHI NopyIeHHs y XxBopux Ha L[] nocmipkeno y XxBopux
3 niabeTHYHOI HedpormaTiero Ta peruHomartiero [8; 19].
AHai3 JOCHIDKEHb, Y SKHX MOBIIOMIISIFOTHCS JaHi MPO
BIUIUB CYJOJCKCHy Ha JIKyBaHHS JiaOeTHuHOi Hedpo-
marii, mMokas3aB, IO BiH 3HAYHO 3MCHIIHB albOyMiHYpPIiIO
MOPIBHSIHO 3 KOHTPOIBHOIO Tpytmoro [9; 19; 20].

JlexinbKa T0CIiKEeHb TAKOYK KOHCTATYBAJIH, 110 ITAPCH-
TepasbHE JTIKYBaHHS 3a UM [MOKAa3aHHSIM HE M€ CYTTEBHX
nepeBar nepes nepopaasHuM JTiKyBaHHIM [20] 1 mo edekr,
iMOBipHO, Oyae OLTBIINM y pa3i OiIbIIO] TPHUBAIOCTI JIKY-
BaHHs [21; 22].

JlonatkoBuil aHami3 MONBIHHUX CIIMUX, PaHIOMIi30-
BaHMX, IUIAIe00-KOHTPOJIbOBAHUX JIOCIIDKEHb IIOJI0
3aCTOCYBaHHS CYJOACKCHIY Y pa3i MIKpoaibOyMiHypii
(Sun-MICRO) 1 makpoansOyminypii (Sun-MACRO),
ski BrTroyasd 1056 maiieHTiB 3 MiKpoaabOyMiHypi€ro Ta
843 cy0’ekTiB 3 MakpoansOymiHypieto, y xBopux Ha LIJ] 2
THILY, SIKi OTPUMYBAIIH MAKCUMAJILHO IEPEHOCUMY TEPAITito
iHTi10ITOpaMH pEHiH-aHT10TeH3WH-aJIBIOCTECPOHOBOI CHC-
temu (PAAC) TOpiBHSIIN BIUIHB TIAIC00 Ta CYTONCKCHUIY
Ha cucromiunuii AT (CAT) y rpymax i3 anpOymiHypi€io
[23; 24]. Amami3 koBapiamii, BKIIOYa04M JaHi 3 000X
JIOCITIKCHb, ITOKa3aB, 110 BUXIIHUH PiBEHb 1HIACKCY CITiB-
BITHONICHHS anbOymiHy g0 kpeatuHiny y ceui (IAKC)
Oy enmnuMm npeaukropoM Bianosigi CAT (P = 0,001)
[23; 24]. 3okpema, y cy6’exriB i3 IAKC>1000 mr/r 3acto-
cyBaHHs cynoaekcunay 3HmkyBaso CAT Ha 4,6 MM PT.CT.
(95% nosipuwnii intepsan (1) 3,6, — 5,6; P < 0,001) mopis-
HSHO 3 Tiane6o (Ha 2,3 MM pt.). CyrofeKkcu 1 He 3HIKYBaB
CAT y cy6’ektiB 3 JAKC<300 mr/ r (-0,2 mm pt. cT., 95%
Al -0,8, 0,5; P = 0,60). ABTOopHu 3p00OHIN BHCHOBOK, ITPO
3[IaTHICTh CYJIOJICKCH/Y BiJHOBIIIOBATH MMOBEPXHEBUIl I1ap
EHJIOTEJIII0, 0 MOXKE SBIATH COOOI0 HOBY ILUTh JJIS JIKY-
BaHHS AT y mamnieHTiB 3 iabeTrdHOI0 HepomarTiero [24].

Ha migcraBi aHasizy pe3yabTaTiB 8 paHI0MI30BaHHX KJli-
HIYHHAX JTOCIIDKEHbB, Y SKUX 3aCTOCOBYBABCS CYJIOICKCH/I
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nroHaimMentne 4 TiokHi, Olde Engberink ta criBaBTopu [25]
3pOOMIIM BUCHOBOK, IO CYJIOICKCH]I 3aTHHH 3MEHIITYBaTH
sk cuctoiiuyHuid aprepianbuuid THck (CAT), Tak 1 miacro-
nmiunui aprepianbauil THCK (JJAT). Cepenniii Bik naiieHTiB
cranoBuB 61 pik, a cepenniil Buxiguuit pisenb AT craHo-
BuB 135/75 MM pt. BeraHOBNIEHO, 1110 TTOPIBHSIHO 3 KOHTP-
OJIBHOIO TPYHOIO Yy TPyHi CYJIOIEKCHIY CIOCTEpirajoch
nocroipHe 3HWKeHHSI CAT y ceperHpOMY Ha 2,2 MM PT. CT.
(95% Al 0,3, 4,1, P = 0,02), JAT — na 1,7 Mm pT. CT.
(95% A1 0,6, 2,9, P = 0,004). LlikaBo, M0 BIUIUB CYITOIEK-
cuny Ha AT 3amexas Big BuxigHoro piBas AT. YV marieHTis,
xBopux Ha AT, criocTepiraaoch HaOIbIIE 3HWKECHHSI CHC-
toiiunoro AT ta miacromiunoro AT (10,2/5,4 mm prT. CT.,
P < 0,001) [25]. KpiM TOro, 3HMKEHHS CHCTOIIYHOTO
(r2 =041, P =0,03) i miacromiunoro AT (r 2 = 0,60,
P = 0,005) Oy;n0 3Ha4HO NOB’si3aHE 31 3HWKEHHSM albOy-
MiHypii. CucreMHuii BruuB cynonekcuny Ha AT aBropm
IOB’SI3YIOTh 3 TOUKH 30pY aHTHAILOYMIHYpIYHOI e(eKTHB-
HOCTI IIbOTO Tpemapary [25].

AHANOTIYHI BHWCHOBKH 3pO0OJCHI y JIOCIHIIKEHHI
X. Tangra 3i cmiBaBT. [26], H0 sfKOTO OYyJIO BKIFOUEHO
215 mamieHTiB 3 TIMEPTEH3IEO Ta CIiBBiAHOMIECHHSIM alb0y-
miH-kpeatuHin y cedi (IAKC) >30 mr/r i piBHEM KpeaTHHIHY
cupoBartku < 1,5 mr/m1. Tlicsst 12 TvoKHIB JTIKyBaHHs PIBEHb
IAKC pi3ko 3HH3UBCS B TpyIi CYJIOAEKCHIY IOPIBHSHO
3 BuxigHuMm pisaem (146,8 £+ 31,4 npotu 207,8 + 63,7 mr/t,
P=0,023), Toxi sk y KOHTPOJIBHIHN TpyIi He OyJI0 BUSBICHO
3Hauymux 3MiH (187,1 £ 51,7 nportu 197,8). = 72,4 mr/t,
P=0,238). Kpim Toro, pisenp IAKC nani 3HM3uMBCS 110
96,3 + 28,6 Mr/r y rpyni cymonekcun miciast 24 THXHIB
nikyBarHs (P=0,039), Tomi six He3Haune 3HMWKeHHS [AKC
MOPIBHSHO 3 BUXINHUM pIBHEM Yy KOHTPOJBHIN TpyIIi
(197,8 £ 72,4 mpotu 163,5 = 43,8 mr/r), P=0,047).

AHTHKOAryJIgHTHa, aHTUTPOMOOTHYHA Ta Mpodidpu-
HOJITHYHA [isl CYJIOAEKCHIY, HOTO 3/[aTHICTh 1HIyKyBaTh
BUBUIBHEHHSI TyMoOp-HeKpoTuuHoro dakrtopa (THD),
MOKPAILyBaTH PEOJIOTiYHI BIACTUBOCTI KPOBI Ta (YHKIIiIO
CHJIOTEJIIFO CY/IMH MOSICHIOE TO3UTUBHI KITiHIUHI e(heKTH 13a
IHIIUX CEPIIEBO-CYIUHHHUX 3aXBOprOBaHb [27]. 30Kkpema,
0araroleHTpOBEe paHIOMi30BaHe mociimkeHHs [PO-V2
Oy/io cripsMOBaHE Ha BUBUYCHHS C(EKTUBHOCTI CYJIOJEK-
CHUIIy Yy 3amo0iraHHi CepleBO-CYIUHHAM 1 TPOMOOTHIHUM
mofisiM abo cMmepTi 3 Oynb-sAKOI MPHYUHH MPOTITOM IIep-
II0TO POKY Ticis rocTporo iHpapkry miokapaa (I'IM) [27].
Maitxe 4000 marieHTiB B3SUIM y9acTh y JOCHTIDKEHHI Ta
Oynu panmomizoBaHi mpotsroM 7—10 AHIB MiCIIsA TOCTPOTO
emizomy, mo0 oTpuMyBath abo HE OTPUMYBATH CyJIO-
JeKCHJ, CIIOYaTKy IMapeHTepalbHO MPOTAroM 1 Micsus,
a MOTiM IepopalibHO, 3arajoM MpOTSArOM IOHAWMEHIIe
1 poky JiKyBaHHSI Ta IOJAJIBILIOrO CHOCTEpexeHHs [27].
VYciMm marieHTaM MpoBOIMIIN CTaHAAPTHE (hapMaKoJIoTiuHe
JIIKYBaHHS 3 BUKJIIOUCHHSIM aHTHArPETaHTIB Ta aHTHKOAry-
nsHTIB. Hanmpukinimi gocmipkeHHs Oya0 3adikcoBaHO 3Ha-
YHE 3HWKEHHs cMepTHOCTI (32%), moBTOpHUX iH(ApKTIB
(28%) 1 BuHUKHEHHS TPOMOIB JiBOoro muryHodka (53%)
y Tpymi cynonekcumy [27].

[omampmmi KIiHIYHI TOCTIIKEHHS, IO CBiAYaTh TIPO
TepeBaru CyJIOAEKCUAY y pa3i MepeMiKHOI KyIbraBOCTI,
Oynm oriHeni B Metaanamizi Gaddi Ta in. [28]. Y mpomy
CHCTEMAaTHYHOMY OIVISII MMpOoaHai3oBaHO 18 mOCIiHKeHb
1010 3aCTOCYBaHHsI cynoaekcu y pasi 3I1A, 1o skux Oyino
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BKJTFOUEHO 3arajiom 1159 namienTis. JlikyBaHHS CYITOICKCH-
JIOM acoIIit0BaIoCst 31 301IbIIEHHSIM AUCTAHIIT 6€300I1iCHOT
xoab01 Ha 36%. Lleit eekT CynpoBOIKYBaBCS 3HIKSHHSIM
piBHS (iOpHHOTeHY, B SI3KOCTI IUIa3MH Ta TPUDIILEPHUIIB 13
MIABHUIICHHSIM XOJICCTEPUHY JIIMOMPOTETHIB BUCOKOI I[1JTb-
HOCTi. ABTOpH 3p0OMIIN BUCHOBOK, IIIO CYJIOAEKCH/I 3/1aTeH
BIUIMBATH He TUTbKU Ha cuMntomu 3ITA, aie i Ha daxropu
pusuky KBY.

EdextuBHicTs cymomekcuay y pasi 3IIA Takox mpo-
JeMOHCTpoBaHO y poboTax Coccheri Ta cmiBaBTopiB [29]
ta Lasierra-Cirujeda ta criBaBTopiB [30], siki mpoKoMeHTY-
BaJIM CHIPHUSTIMBHUN BIUIUB CYJIOACKCHIY Ha piBeHb (PiOpwH-
HOTEHY Ta TMOKa3HUKU (HiIOPHHOIIZY, JIMiTHOTO OOMIHY,
reMOpEOJIOTiio, HAroJONIYIOUH TaKOoX Ha BiJICYTHOCTI B3a-
€MOJIIi MK CYJTOIEKCHIOM Ta OUTBIIICTIO 1HIUX Mperapa-
TiB, SIKI BHKOPHUCTOBYIOThCSI B TpPUBAJIOMY JIiKyBaHHi 3[1A.

3aciyroByloTh Ha yBary IyOniKalii cTOCOBHO 3acCTo-
cyBaHHS cynonekcuny y xsopux Ha COVID-19. Xoua BiH,
MOXJINBO, OUTBII BIJOMHI CBOIM aHTHTPOMOOTHYHHUM
edexrom [17; 31], enmoremiambHO-3aXHCHI BIaCTHBOCTI
CYJIOJIEKCHUTy MOXKYTh CIPUSTH TaKii ke 9 OLIbIIii 3HATY-
mocTi Ha parHix ctagisx COVID-19 [32]. Sk momepemHuk
JUTSL CHHTE3Y IJIIKO3aMiHOTITIKaHIB CYIOACKCH] MOXKE JTOTIO-
MOTTH BiIITHOBUTH MOAPIOHCHUN CHIOTEMaIbHUN TIIIKOKA-
JIKC 1 3am00irTH noganbiii Horo gerpagamii [17; 18; 33].
Lle nokpamieHHsI BiHOBIIOE (DYHKIIIO €HIOTENialbHOTO
0ap’epy Ta 103BOJISIE CHAOTEIIIO Kpallle MOIYJIIOBATH TeHe-
paiilo KIIOYOBHX 3allajbHUX MOJIEKYI, BOJAHOYAC 3HIKY-
I0YM CBOK peakiiro Ha Hux [17; 31; 34]. ArTUTpOoMOO-
TUYHUH 1 TPpoiOpUHONITHYHNH e(DeKTH CYITOIEKCUIy BCe
1€ MOXKYTh OyTH 3HAYHUMH [IPOTH CTAHY MPOKOATYIIAIII,
cnpuanaeHoro SARS-CoV-2 [35].

[TyGmikarii cBigUaTh Mpo Te, IO 3aCTOCYBAaHHS aHTHU-
KOAryJIsSIHTIB, 30KpeMa HHU3bKOMOJIEKYISIPHOTO TeHaphHy
(HMT'), cynpoBOmKy€eTbCS 3HIKECHHSAM CMEPTHOCTI y pasi
3aCTOCYBaHHS B yMOBax cramionapy [36]. Ha wmiii ocHOBI
OyJ1a BHCYHyTa TiloTe3a, 10 MAaIli€HTH, SIKi MOCTIHHO MPH-
HMalOTh AaHTHKOATYJISIHT, MOXYTb MaTd HIDKYY 4YacTOTY
TPOMOOEMOOJIIYHUX MO MiCHIsT TOCTITai3aIli] 3 IPUBOIY
COVID-19; otxe, Oya0 3amporOHOBAHO JOCIIIKCHHS
fioro amOyJIaTOPHOTO BUKOPHCTAHHS JUTSI MOJETIIEHHS KJTi-
HiYHOTO Tepediry 3axBoproBanHs [36; 37].

Pesynbrat npOCHEeKTHBHOIO, PAHJI0MI30BAHOIO ILIa-
11e00-KOHTPOJILOBAHOTO JIOCIII/DKEHHS, B SIKOMY OI[iHIO-
Bamu BIUIHB cynoxekcuny (500 OJ] mBiui Ha neHbB abo
mrane6o nBiui Ha geHp) y xBopux Ha COVID-19 cBin-
9aTh, M0 MICHS 3-TIDKHEBOTO JIiKyBaHHS HOTpeOyBann
rocritanizanii sumre 17,7% namieHTiB y TpyIi CyloIeK-
cuay mopiBHsHO 3 29,4% y rpyni miane6o (p = 0,03).
VY pasi 3acTOCyBaHHS CYJOJCKCHIY MCHINA KiJIbKIiCTh
MalieHTiB  morpedyBana JOJATKOBOI KHCHEBOI Tepa-
nii (30 mpotu 42% (p = 0,05)). Uepe3 2 TwxKHI MeHIIa
KUIBKICTh MAaIi€HTIB Maja piBeHb D-gumepy >500 H/mn
(22 mporn 47% (p <0,01)), a TakoX MaiaM HIKYI
cepenHi piBHI 1-peaktuBHoro Oinmka (LI-PB) (12,5 mporu
17,8 mr/mn, p <0,01). Mix rpynamMu He Oyn0 BiAMIHHOC-
Tell y TPOMOOEMOOTIYHNX TMOMIAX, BEIUKUX KPOBOTEUAX
abo cMepTHOCTi. ABTOpPH 3pOOIIIM BHCHOBOK, IO JIKY-
BaHHA marienTiB i3 COVID-19 cynonekcumom, sike Oyio
HAJaHO MPOTATOM 3 JIHIB IICJIsI MOYaTKy KIIHIYHOI Kap-
THHH, TIOKPAIIyBajo ixHi KiIiHi4HI pe3yiasratu [32; 33].
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OnmHUM 3 MOSCHEHb IMO3UTHBHOIO KJIHIYHOTO e(eKTy
BrarieHTiB i3 COVID-19 moxke Oyt Te, 110 CYJI0ISKCHT MOITY -
JIFO€ Ta MPUTHIYY€E YTBOPEHHS BUIBHUX PaUKaJIB 1 KPUTHY-
HUX 3allajIbHUX MOJIEKYJ1, Takux sik intepieiikin (IL)-1 B (B),
IL-6, IL-8 i daxTop Hekposy myxmuHu-o. [34; 36; 37].

Le#t edexr MoKe DOMOMOTTH MOSICHUTH 3HIKCHHS
moTpeOM y CTalliOHAapHOMY JIKyBaHHI Ta JIOJAaTKOBOMY
KHCHI, III0 CITOCTEPITAEThCS B TPYIIi Cymmonekcuny [32; 34].
OTtxe, 3HIKeHHA piBHIB D-mmmepy ta L[-PB, mo cmo-
CTEpITalOThCS i Yac JIKYBaHHS CYJIOACKCHIOM, MOXYTh
OyTH HaCIIKOM [il IpenapaTy y BiANOBIOs Ha 3aMaleHHs
Ta yTBOpPEHHS MikpocyauHHoro TpoMOy [32]. Koarymoma-
Tist y pasi Baxkoi Gopmu COVID-19 xapakrepusyerbcst
nigBuieHHsM D-naumepy [35; 36]. Xoua 11e miABUIICHHS
HecrienudiyHe, e CBIUUTH MPO aKTHUBAIIO0 KOATrYJIsIik-
HOTO KacKaJly BHACIIJJOK CHHAPOMY CHCTEMHOI 3anajibHOT
Bimnosiai [36; 37]. Cymomekcuy OyB 3allpONIOHOBAHUI SIK
BapiaHT JUIsl 3HIKEHHS PU3UKY TPOMO0eMOOUIii B MaIi€eHTIB
i3 COVID-19 [37].

ABTOpPH KOHCTaTyIOTb, 110 PE3YJIbTATH LOTO KIIHIY-
HOTO JOCIIKEHHS I03BOJISTIOTH PEKOMEH TyBaTH BKUBAHHS
cynmonexkcuy st amOynaropHoro JikyBanHs COVID-19,
0COOJIMBO B TAITIEHTIB 3 KOMOPO1THOIO TIarosorieto [32].

VYV wmeraananmizi [38], B sikomy Oys0 IpoOaHaIi30BaHO
pe3yiabraTd CeMH AOCIHIIKeHb, Yy SIKI OyJlo BKIIOYEHO
1576 inGikoBaHUX MAI[I€HTIB, BUSBWIIHM, IO OCHOBHE
3aXBOPIOBaHHS, BKIroyaoun Al, 3aXBOpIOBaHHS JUXaJlb-
Hoi cuctemn ta CC3, MOXKYTh OyTH (akTOpaMu PH3HMKY
JUTS BOKKUX TAI€HTIB MOPIBHSHO 3 HETSDKKMMU ITAIli€H-
tamu, xBopumu Ha COVID-19 [38]. Halimommpenimmmu
CymyTHIMH 3axBoptoBaHHsMH Oymu Al (21,1%, 95% /[I:
13,0-27,2%) 1 I (9,7%, 95% Ml: 7,2-12,2%), a notim
CC3 (8,4%, 95% AI: 3,8—13,8) Ta 3aXBOPIOBaHHS JUXaJIb-
Hoi cuctemu (1,5%, 95% [I: 0,9-2,1%) [38].

B immmx meraanamizax koHctaroBaHo, mo Al Oyma
OB ’s13aHa 3 Maibke B 2,5 pa3a MiJBUIICHIM PH3UKOM TSK-
koro nepediry COVID-19 (OR, 2,49; 95% 1, 1,98-3,12;
12 = 24%), a Tako)X 3 TaKUM € 3HAYHO BUIIUM PU3UKOM
cmeptHOocTi (OR, 2,42; 95% [I1, 1,51-3,90; 12 = 0%), oco-
0:11MBO B Mali€HTIB cTapmux BikoBux rpyn [39; 40]. Mera-
aHamiz mokazaB, mo Middle East respiratory syndrome
coronavirus (MERS-CoV) gacrime BUHUKaB y Tali€HTIB
i3 CC3. Cepen mamienri 3 inpexie;o MERS-CoV i Bax-
knmu cumntomamu 50% mamu AT ta 1] i o 30% mamu
3axXBOPIOBaHHA ceprid [41].

MexaHi3M ypaXeHHS KapaiOBacCKyISIPHOI CHCTEMH,
BukiuKaHoro ingexmieto SARS-CoV-2, moxe Oytn
[OB’SI3aHUN 3 AHT10TEH3IHIICPETBOPIOIOUUM (HEPMEHTOM
2 tuny (AIID2) [42; 43]. ATID 2 — ue memOpaHo3B’s13aHa
aMIHOIMCNTHA3a, KA Biirpae Ba)KJIUBY POJIb Y CEPIICBO-
CYIUHHIN Ta IMyHHIN cucremax [43; 44]. AIID2 Gepe
y4acThb y pobori cepirst i po3putky Al ta LIJ] [45]. Kpim
toro, ®I1D2 Oyno ineHTndikoBaHO K (YHKIIOHATBHUI
peuenTop Uil KOopoHaBipyciB, Bkioyaroun SARS-CoV
i SARS-CoV-2 [44]. Iadekuis SARS-CoV-2 BUKITUKAETHCS
3B’S3yBaHHAM claiikoBoro Oinka Bipycy 3 AIID2, skuit
CHITBHO EKCTIPECYEThCS y CepIIi Ta JiereHsx [44].

[TartienTH i3 cepueBO-CyIMHHUMH 3aXBOPIOBAHHAMH Ta
inpekmiero SARS-CoV-2 MaroTh HECTIPUATINBHE TPOTHO3,
30KpeMa 3a paxyHOK BHHUKHEHHS I'OCTPOrO pecHiparop-
Horo guctpec-curapomy (I'PIIC), 110 acoIiroeThCs 3 BUCO-

KOO cMepTHicTIO, 1 AIID2 Mae 3axuCHHI BIUIMB Ha Il
THUI TOCTPOT0 ypakeHHs JiereHb [44; 45].

XapakTepHuM Uil ypaxeHHs iHQekuiero SARS-
CoV-2 € tpuBanuit COVID — 1e KIiHIYHHNA CHHAPOM, IO
XapaKTepH3y€EThCsI 30epeKeHHsIM a00 PO3BUTKOM CHMIITO-
MiB, crpuunHeHnXx COVID-19, moHaiiMeHIIe MmpoTsIToM
12 TrxHIB micas nepBUHHOTO iH(IKYBaHHS [46; 47].

[Monazn 200 pi3HUX CHMITOMIB IPUTIHCYIOTH TPHBAJIOMY
COVID, HaWTOMMPEHIMUMH 3 SKHX € BTOMA, 3aIHIIKa
Ta M’s130Ba crnadkicte [47]. JKiHKM MaroTh yTpUdi BUIIHN
pusuk miarHoctysatu TpuBanmii COVID, a cummromu, siKi
YacTillIe OIMKMCYIOTHCS, — 1€ OCTIiHA ¢1a0KiCTh, O1Ib Y IPy-
JISIX, 3MiHa HIOXY Ta CMaky, cepleOuTTs abo Ouib y M’si3ax,
a TaKoX HEBPOJIOTIYHI, IIITYHKOBO-KHIIIKOBI Ta PEBMaTOJI0-
riudi cumitomu [47].

[Torouni pekoMenalii HamioHaaIbHOTO iHCTUTYTY OXO-
pOHHM 3710pOB’s Ta gorsity Benwkoi Bpuranii crBepmky-
10Th, o TpuBanuit COVID oxomntoe TpUBaroYuii CUMIITO-
marnuauii COVID-19, y pa3i SKoro CUMIITOMH TPHBAIOThH
Bix 4 1o 12 TWXHIB, | MOCTKOBITHUI CHHIPOM, KOJIU BOHU
30epirarotecs moHan 12 twxwiB micns COVID-19 3a Bin-
CYTHOCTI aJIbTEPHATUBHOTO JiarHo3y [47].

V nocnimkenni TUN-EndCOV [48] xoHcTaroBaHo, 110
y XBOPHUX 3 TPUBAJIMM IOCTKOBIHMM CHHIPOMOM CIIOCTE-
piraetbcst CTifika MIKpOCYIMHHA Ta €HJOTeJialbHa JIHC-
(GYHKIIIS, 1110 MOXKE TOSICHUTH BEJIMKY MHOXHHY CHMIITO-
MmiB TpuBasioro COVID-19.

VY HacTymHOMY JOCIIJDKEHHI IIMX K€ aBTOPiB MpoBe-
JICHO BHBUCHHS KOpeKIii eHaoTemianbHol quchyHKIIl Ta
cumntoMmis Tpusaioro COVID-19 3a nmomomororo cyso-
nexcuny [49]. 3aramom Oyno BkioueHo 290 marlieHTIB
i3 mocmimkernHs TUN-EndCOV i3 cummroMamMu TpHBa-
soro nepebiry COVID-19 Tta ennmoremiansHOI0 AuC(yHK-
miero. Cepen nmocmimkyBaHux Al Tpammsimack Haigac-
time —y 36,9% (107 3 290), 3a neto itmos miadet — 27,9%
(81 i3 290). ABropu [49] BCTaHOBWIIH, IO CYJIOACKCHI,
sxkuid npusHavascst o 250 LSU (LSU — ninazemiuHi oau-
HUII, SKi TPUOIM3HO CKBIBAJCHTHI 25 Mr) [Ba pa3d Ha
JICHb MPOTSroM 21 [THsI, 3HaUHO 3MEHIITYBaB €HJIOTEIaIbHY
muchynkuito micnst COVID-19 1 mosnerurysas 0isb y rpy-
JiX Ta cepueOuTTs. OTpuMaHi pe3yabTaTd MOXKYTb JIaTH
TIOIITOBX JI0 3aCTOCYBAHHS CYJOJEKCHAY y pa3l MOCTKO-
BiTHOTO CHHIPOMY JJIsl HOpMauizamii QyHKIii eHgoTemnio
Ta OAHOYACHOI NPO(DITAKTHUKH CEPLEBO-CyANHHNX YCKIIa/I-
HEeHb AK HacuinkiB iHextmii SARS-CoV-2 [50].

OpHaKk TOYHAN MEXaHi3M PO3BHUTKY CEpIIEBO-CYAHHHUX
moxiit micast COVID-19 mo kinng He 3’sicoBaHmid. Byrio
BUSIBJICHO, 1110 IiBHIIEHHS D-IuMepiB € 3aranbHor0 03Ha-
koto manieHTiB i3 COVID-19 nin yac pekoHBasieceHIIiT
[50]. IIpomonyroTbCsi MPOBEACHHS KIIHIYHUX BUIPOOY-
BaHb, 00 BU3HAYUTHU, YM BIJIrpa€e poiib TpUBaJla aKTHBA-
i CHIOTENIANBHUX KIITHH 3 MOCHICHOK KOAryJsiliero
y cTparudikanii mamieHTiB Ui TpOMOONPOQiTaKTUKU Ta
3axucty cyauH miciss COVID-19, a Takox U1 mepeBipku
e(heKTUBHOCTI CYIIONCKCHIY Cepe MAIli€HTIB, Ki OIyKY-
10Th [50; 51].

lemapuan Ta iHIN TJTIKO3aMiHOTJIIKAHW BIUTHBAIOTH
Ha TpomOO3anaJbHUN MPOLEC 3a JOMOMOTOI0 aHTHKOAry-
JSHTHOI Ta HEaHTHKoAaryasHTHOI mii. bepyun no ysarm i
MOTCHINMHI HOBI MEXaHI3MH aHTHKOATyJISIHTIB, IepeBaru
OyIb-SKOTO TJIIKO3aMIHOIIIKAHY, 30KpeMa CYJIOJCKCHIY,
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Tpeba MpU3HAYATH SIKHAWIIBHU/IIIC B MAIIEHTIB 13 JICTKUMU
abo momipaumu cumnroMamu SARS-CoV-2 st 3amo0i-
raHHs rocmiraiizarii [51].

Ha Bigminy Bix HMI, cynmoneken noctymHuil y dopmi
NIepopalibHAX Karlcya i He HIKI[UIMBUHA y pa3i HUPKOBOI
HEJIOCTAaTHOCTI Ta MEHII HMOBIPHO NOB’SI3aHUH 3 TeMapHH-
IHIYKOBAHOIO TPOMOOIIMTOIICHIEO, TIKAPCHKOIO TilmepuyT-
JUBICTIO Ta JIIKapCHKUMHU B3aemomismu [50; 51].

3acTocyBaHHS CYIOACKCHAY MepopaibHO 3a amOyra-
TOPHUX YMOB y PaHIOMIi30BaHOMY ILTAIie00-KOHTPOIIBO-
BaHOMY aMOyIaTOpHOMY IOCIHiKeHHI [52] 3MeHIuryBaso
HEOOXIAHICTh TOCMITai3allil Ta MOTPeOr y KUCHEBIH Tepa-
nii Ha panHiit cranil ingexii SARS-Cov-2.

BaxuBicth  TpOMOONPO(IIAKTUKK Y XBOPUX Ha
COVID-19 Buceitiena y crarrti Ferrandis, Sierra, Gomez-
Luque [53], B sikiii mpoaHanizoBaHi pesynsratu 14 pan-
JIOMi30BaHMX KITIHIYHUX BHUIpOOyBaHb, 14 MeraaHami3iB
i Pexomenpmariii 12 HayKOBHX TOBapHCTB, PO3MOMIICHUX
BIJIMIOBITHO JIO €TaIy HAJAaHHSI MEAMYHOI TOTIOMOTH (aMOy-
JIATOPHOTO, TOCIITaIi30BAaHOTO, TOCIIITANII30BaHOTO y pea-
HiMaIliro abo MiciIg BUITUCKH). B 1IboMy omisizi miteparypu
HMI' pexkoMeHAyeThCS 3 METOI TPOMOOMpPOQiTaKTHKH
y TOCHiTaNli30BaHMUX MarieHTiB i3 Bakkum COVID-19 Ta
TEpamneBTUYHI 103U y HEKPUTUYHHX TOCHITaTi30BaHUX
NALi€HTIB, SIKIIO PU3MK KPOBOTeul HU3bKHMH. Y amOyia-
TOPHMX TAII€HTIB 1 TUX, XTO BHUIIMCAHHUU 31 CTaI[lOHApY,
HMI morxHa 3acTocoByBaTy B PO iIaKTHYHIN 7031, SKIIO
€ (akTopH pU3HKy TPOMOOYTBOPEHHS Ta PU3UK KPOBOTEUi
HU3bKUH [53].

Meraanani3, omnyOmikoBannii y 2024 poui [54], mo
SIKOTO OYJI0 BKJIFOUCHO I1’SITh JIOCIIJDKEHB, Y SIKUX Malli€HTH
(2005 ygacHHKIB i3 JIeTKoro Ta moMipHoto popmoro COVID-
19) orpumyBamm piBapokcaban/amikcabaH, €HOKCAllapHH,
CYJIOJICKCH]], HE TIOKa3aB CYTTE€BUX IIepeBar OUIBIIOCTI
AHTHKOATYJISHTIB. Y3araJbHEHI pe3yJbTaTH MOKa3yloTb,
10 AHTUTPOMOOTHKH, TOPIBHIHO 3 IUTAne00, HE3HAYHO
3HW)KYIOTh CMEpTHICTh Bij ycix mpuuuH (BP 0,51, 95%
Al 0,15-1,68; P = 0,27; 12 = 0), TpomboemOoITiuHi momii
(BP 0,78, 95% M1 0,17-3,51; P = 0,74; 12 = 0), morpebu
B rocmitamzamii (BP 0,73, 95% I 0,51-1,03; P = 0,08;
12 = 0), a Takox 3HAYHOTO 30UIBIICHHS KIJIHIYHO 3HAYY-
mwx HeBenmkux Kposored (BP 2,36, 95% NI 0,56-9,89;
P = 0,24; 12 = 0). OnHak, KOJIH CYIOAEKCH IOpPiBHIO-

orijiin JIITEPATYPHU

BaJIM HE3aJICKHO BiJl IHIIMX aHTUTPOMOOTHYHHX 3aCO0iB,
BiH 3HAYHO 3MCHIIMB MoTpeOy B rocmitamizamii (OP 0,60,
95% 11 0,37-0,95; P = 0,03).

Ha mincrasi Benmukoi 10ka30Bo1 0a3u, 30KpeMa pe3yiib-
TaTiB PaHJIOMI30BaHUX KIIHIYHUX IOCIIKCHB, CYJIOICK-
cuy Oys0 BKIIFOYEHO /10 OcTaHHBOTO KepiBHMIITBA 3 aHTH-
TpomboTHyHOI Tepanii y pazi COVID-19 MixunapoaHoro
TosapuctBa Tpom0O03y Ta I'emoctazy y 2022 pomi (2022
International Society on Thrombosis and Haemostasis
(ISTH)guidelinesforantithrombotictreatmentinCOVID-19)
[55]. B mux pexoMeHmamisiX BiIA€ThCS TepeBara MI0a0
3aCTOCYBaHHS CYJIOACKCHAY HE TOCIITaTi30BaHUM Ialli€H-
Tam, xBopuMm Ha COVID-19 [55].

BucHOBKH. AHTHKOAryJsIHTHA, aHTUTPOMOOTHYHA st
CYJIOIGKCHTY, HOTO 3[aTHICTh IHIYKyBaTH BUBUILHEHHS
TYMOP-HEKPOTHYHOTO (haKTOpa, MOKpAIyBaTH PEOJIOTIuHI
BJIACTHBOCTI KPOBI Ta (DYHKIIIFO CHAOTEINIIO CYIUH TOSICHIOE
TIO3UTHBHI KJIiHIUHI ehexTH y pa3i LI, cepueBo-cynnHHAX
3aXBOPIOBaHb, 30KpeMa y pa3i Al Ta Ha pi3HHX eramax
nikyBanus COVID-19.

3acTocyBaHHS CYIOACKCHAY Yy KOMIUICKCHIA Teparrii
xBopux Ha COVID-19 Ha aMOynatopHOMY eTari CIpuse
3MEHIICHHIO MOTpeOHr y TocmiTami3alii Ta moTpedu y Kuc-
HEBIH Teparrii.

JlomaBaHHS CyJI0AEKCHIY 0 KOMILICKCHOT Tepartii XBo-
pHUX Ha apTepialibHy TilEPTEH3iI0 i3 CYIMyTHIM IIyKPOBUM
JiabeToM y TIOCTKOBITHOMY TIepiojii Clpusie KOpeKIlii mopy-
IIeHb Y pas3i 11i€i KOMOPOiHOI MaToiorii Ta 3MEHIIEHHIO
MPOSIBIB TIOCTKOBITHOTO CHHIPOMY.

[lepcnexkTuBM mogaJbMIUX AOCHiIKeHb. [loganb-
IIOT0 OOTPYHTYBaHHS MOTPEOYIOTh METOJWKH 3aCTOCY-
BaHHS CyJoAeKcuay (iH €KIHOI Ta mepopaibHOi (hopMm),
ONTHMAJbHE [O3yBaHHA Ta TPHUBAIICTh BUKOPHUCTAHHS
Y pa3i KOHKPETHUX HO30JIOTIYHUX (HOpM 3aXBOPIOBAHb.

[lepcrieKTUBHUMM  BHUJIAIOTHCSI  JIOCHIPKEHHS  IOJI0
3aCTOCYBaHHS CYJIOACKCHIY Y pa3i KOMOPOIiJHOI aToIorii,
30kpema y pasi Al ra [1/], koMOiHOBaHMX MaKpoO— 1 MiKpO-
BaCKYJSIDHUX TIOPYIIEHb, Y TMAlli€HTIB, $Ki TMEPEHECIH
iH(eKiiHI XBOpPOOH, B TOMY YHCIIi Y pa3i HOCTKOBITHOTO
CHHJIPOMY.

KonguikT inTepeciB. ABTOpH HaroiomyoTh Ha Bif-
CYTHOCTI KOHQIIIKTY iHTEepECiB.
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KJIHIYHAA BAIIAJIOK: SEYHAUKOBA BATITHICTD

Ooecvkuti HayioHanbHull meouynuil yHigepcumem, Qdeca, Ykpaina

Merta 11bOT0 TOCIIPKEHHS — JOCTIUTHU Ta IIPOaHaIi3yBaTH 0COOIMBOCTI PaHHBOI JIarHOCTHKH Ta JIIKYBaHHS S€YHHKOBOI BariTHOCTI (SIB)
Ha OCHOBI KJIiHIYHOTO BUIMAJIKY.

Marepiasom ciyryBaB KiiHiYHUH BHIAIoK SIB, MeTomu IHCTpYMEHTAIBHOI MiarHOCTHKHM Ta 00’€KTHBHOTO aHaNi3y. 3a pe3ylbraTaMu
[bOTO KJIIHIYHOTO BUITA/IKY BU3HAYEHO OCOOIMBOCTI OOCTEKEHHS MALIIEHTOK 13 TMio3poro Ha SIB, miarHocTrku Ta nmikyBaHHs. Llet kmiHIYHMNA
BUIIAJIOK MiIKPECIIOE, 110 AiarHocTrka B yTpyaHeHa i Ha CbOTOIHI Yepe3 BiACYTHICTH criel(idHOl KIiHIYHOT KapTHHH, TIPOTE 3aBISKU
YIOCKOHAJICHHIO TPaHCBATIHANBHOI YJIBTPAa3BYKOBOI MiarHOCTHKH Ta BYACHOMY BHKOHAHHIO XipYpTiYHOrO BTPYYaHHS MOXKHA MOTIEPEIUTH
BHHHUKHEHHS CEPHO3HUX YCKIAAHEHb Ta BTPAT.

Kitio4oBi ciioBa: sie4HUKOBA BariTHICTB, 103aMaTKOBA BATiTHICTb, JanapoCKOIIis.

UDC 618.311-089-072.1

V. L. Gladchuk, A. V. Volianiuk

CLINICAL CASE: OVARIAN PREGNANCY

Odesa National Medical University, Odesa, Ukraine

Ovarian pregnancies (OP) are a rare form of ectopic pregnancy, occurring in 0.5% to 1% of ectopic gestations, or one in 7000 to 40.000 live
births. OP shares similar clinical symptoms with tubal ectopic pregnancy, rupture of a hemorrhagic cyst of the corpus luteum, and rupture of an
endometrioid cyst. Consequently, its preoperative diagnosis is challenging, and most cases of OP are diagnosed intraoperatively. We present
the case of a 28-year-old woman who was admitted with vaginal bleeding and abdominal pain in anamnesis. Transvaginal ultrasound (TVS)
revealed no evidence of intrauterine pregnancy, but a gestational sac in the left ovary was assumed. The patient was successfully treated with
laparoscopy and marginal resection of the left ovary. Histopathological studies confirmed the diagnosis of ovarian ectopic pregnancy. Next
day after the operation, the patient was discharged in good state without any coplications.

The purpose is to study and analyze the features of early diagnosis and treatment following a specific case of OP.

Materials and methods. The material was a clinical case of OP, methods of instrumental diagnosis and objective analysis.

The results. A specific case of OP was studied, and the features of examination, diagnosis, and treatment were determined.

Conclusions. The present clinical case emphasizes that even today, the diagnosis of OP is challenging due to the lack of specific clinical
symptoms. However, thanks to the improvement of transvaginal ultrasound diagnostics and timely surgical intervention, it is possible to
prevent the occurrence of serious complications and losses.

Key words: ovarian pregnancy, ectopic pregnancy, laparoscopy.

Beryn. SleunukoBa BariTHicTs (SIB) € oxmHiero 3 pin-
KicHHX (hopM TT03aMaTKOBOI BAariTHOCTI, JIarHOCTHKA SKOT
MIPOIOBXKYE 3alUIIATHCA TMPOOIEMOI0 JUI KITIHIIUCTIB.
Yacrora BunnkHenas SIB xommBaeteesa Big 1 Ha 7000 mo
1 Ha 40000 BaritHOCTe#l Ta cranoButh 0,5-1% Big ycix
BUMNAMKIB ekroriyHoi BaritHocTi [1; 2]. CkiagHicTh mia-
THOCTHKH IOB’sI3aHA 3 BIJCYTHICTIO YiTKUX KPHUTEPIiB Ta
MOAIOHICTIO KIIIHIYHOI KapTHHU 13 TPYOHOIO BariTHICTIO,
PO3PUBOM IreMOpPAriYHOl KiCTH KOBTOTO TiJIa Ta PO3PUBOM
eHoMeTpioinHol KicTH [3; 4]. 3aBOSKH BIOCKOHAJICHHIO
TpPaHCBariHAJIBHOI YIBTPA3BYKOBOI JIIaTHOCTHKH JIESKi

© B. I. 'maguyk, A. B. Bomnsnrok, 2024

CrarTs MOIMPIOETHCS HA YMOBAX JIIICH3I1T
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Bunaaku SIB MoXKHA JiarHOCTYBaTH 0 Omeparlii, IpoTe
XIpyprivuHe BTpYYaHHsI 3aTUIIAETHCS] HANKPAIIMM METOIOM
TudepeHITiaTbHOl JIarHOCTHKY Ta JIIKyBaHHA [5; 6].

MeTta — mpoaHami3yBaTH OCOOJMBOCTI PaHHBOI Iia-
THOCTHKH Ta JTIKyBaHHs SIB Ha OCHOBI KJIIHIYHOTO BUITA]IKY.

Marepiaym i MeToau nociaxeHHs. Marepiaaom ciy-
ryBaB KiiHIYHUI Bunanok SIB y 28-piyHoi namieHTKH i3
BCTAHOBJICHUM [liarHO30M SIB 3a IIOMOMOror TpaHCBari-
HAJIBHOTO YJIBTPA3BYKOBOT'O JOCIIIKCHHS 3 MOCIIiIYIOYUM
HOT0o MiATBEP/PKECHHSIM IiJ] Yac JIAmapoCKoIlii Ta Ha Taro-
TICTONIOTIYHOMY JOciimkeHHi. e mocmimKkeHHs mpoBoIu-
J0Cs 13 IOTPUMAHHSIM MDKHAPOJHUX YUHHUX MPUHIIUIIB
ETHYHOTO KOJIEKCY.

Kainiuaumii Bumagok. 05.09.2023 ngo MeawmyHOIro
HEHTPY 3BepHynacs 28-piuHa TalmieHTKa 31 CKapramu
Ha KPOB’SIHUCTI BUIUICHHS 31 CTAaTeBUX NUIAXiB. 31 CIIB,
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HonepeHi MEHCTPYalibHI LIUKIN Oy/n PeryJsipHUMH, psic-
HUMHU Ta OOJIICHUMH, OCTaHHS HOpPMaJbHa MEHCTpYallis
14.07.2023. T'iHexonoriuHuii aHamMHe3 HE OOTSHKCHHH.
CynyTHI 3aXBOPIOBAaHHS: AyTOIMyHHHH THPEOIANT, €yTH-
peo3, MeMKaMeHTO3Ha KoMIeHcais (npuitmae Eytupokc
75 wmkr). Onepauii 3amepeuye. 17.08.2023 — no3uTHBHUHA
CEUOBHIA TECT HA BariTHICTH, piBeHb B-XIJI kpoBi — 1202
MO/mi. BaritHicTs niepia, 6axana. 18.08.2023 3’ seunmcs
KpOB’SIHUCTI BUIUIEHHS 31 cTareBuX nurixis. 19.08.2023 —
piBens B-XIJI xpoBi — 1458 MO/mi. 21.08.2023 moBTOpHO
3’SIBUJIACS PSICHI KPOB’ THUCTI BUIUICHHS 31 CTATEBUX LIS~
XIB TPUBAJIICTIO 5 MHIB Ta OUIb BHU3Y JKUBOTA. 33 TaHUMU
YIBTPa3BYKOBOT'O JOCIIKEHHs opraHiB Maiioro tasy (Y3/1
OMT), y NOpo’KHHHI MaTKy IUTiHE sTAIe BiACYTHE. 3Bep-
HyJacs IO JIKaps-TiHEKOJIora, BCTAHOBIICHHM JiarHO3
«MUMOBUIbHUN BUKHIeHBY. 24.08.2023 — piBenp B-XIJ1
kpoBi — 1165 MO/mi. 31.08.2023 moBTOpHO 3’SIBHIINCS
KpOB’SIHUCTI BHIUICHHS 31 cTareBuX nurixis. 01.09.2023 —
piBens B-XIJI kposi — 652 MO/ma (puc. 1).

3aranpHui aramni3 kposi Bix 01.09.2023 — epurpounTn
3.68 x 10'/m1, remormno6in — 109 1/, TpomGormTH — 208
x 10°/m, nefikorura — 4.69x10°/m. 04.09.2023 — piBenb
B-XTJI kpoBi — 495 MO/mu.

PiseHb B-XI/1 KpOBI NALLIEHTKM
1600
1400
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8.17.23
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8.19.23
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9.2.23
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Puc. 1. Pipens B-XIJI kpoBi nanieHTKH

3a manumu Y3J[ OMT Bin 05.09.2023, y nopoxHuHI
MaTKH IUTiIHE Sine BiJCYTHE, JIaTepabHO BiJl JIIBOTO s€Y-
HUKA Bi3yalli3y€eThCsl IUPOKE €XOTEHHE KUIbIIE 3 BHYTPIMI-
HBOIO €XOIMPO30POI0 JIIISTHKOIO Ha MOBEPXHI SEYHUKA PO3-
mipamu 14.0x10.0 mm (Totimae siine?) (puc. 2).

Puc. 2. Y3-03HaKku IUITHOTO SIS Yy JiBOMY SIEHHHKY

OO’€KTMBHO 3araJbHUM CTaH 3aI0BLIBHUN, CBiIO-
MICTb sSICHA, OJTiTICTh MIKIPHUX TMOKPHBIB BiICYTHS, MyJIbC —
65 ymapiB 3a XBIJIHHY, apTepiaabHuii TucK —120/80 MM pT.CT.

BHUIIALOK I3 JIIKAPCBEKOI IPAKTUKH

ITiz 9ac TiHEKOIOTIYHOIO ONISAAY: B JA3epKajax MIHiKa
MarKd KOHIYHOi ()OpMH, 30BHIIIHE BIYKO TOYKOBE, TLIO
MarKH He 301IbIIeHe, eKCKYPCisl INMHKKM MaTKku Oe300J1icHa,
NPUIATKK JIIBOPYY HE 30UIbIICH], Yy TIUBI MiJ] Yac J0Ci-
JUKCHHSI, TTPUAATKH MPaBOpydY HE 30iiblIeHi, 6e300iicHi,
BUJIIJICHHS 31 CTaTeBUX NIISIXIB KPOB’STHUCTI, MaXyi.

VY nyiaHOBOMY MOPSAKY MAli€HTL OyJla BUKOHAHA J1ara-
POCKOTTiS.

BusiBieHo: MaTka HOpMalbHUX PO3MIpIB, TPYIIONOIiO-
HOi (opmu, pokeBoro kombopy. IIpaBa TpyOa BHmHA Bcd,
KOJip pOXXEBUH, He po3mmpeHa, GpiMOpii 30epexeni. [Ipasuit
SIEYHUK po3Mipamu 4x2 cM, hopma OBOiIHA, KOJTip OiricoBa-
THi, 000J10HKA IIajKa. JliBa TpyOa BHIHA BCs, KOJIP pOXKe-
BUif, He posnmpena, (imOpii 30epexeni. JliBuil sieuHuK
po3mipamu 3x2 cM, (hopma 0BOIHA, KOTip OiicoBaThii, 000-
JIOHKA [VIaJIKa, y JIATCPAIbHOTO KPAro Bi3yalli3yeThes (ioie-
TOBO-YOpHE YTBOPEHHS po3Mipamu 1o 1 cM (puc. 3).

Puc. 3. [Ininne siine y JiBoMy S€4HUKY

[NepemapomarkoBrii mpoctip Oe3 ocobmiBocteil. Ilo3a-
MAaTKOBHI TIPOCTIp — BHSBIICHI MHOMKHHHI DTHOOKI BOTHHINA
eHnoMeTpio3y. KprkoBo-MaTKoBi 3B’SI3KH: TIpaBa — MHOYKHHHI
TIOBEPXHEBI BOTHHITA CHAOMETPI03Y, JT1iBa — O6e3 0COOIIBOCTEH.
[Tnpoki MaTKOBI 3B’s3KkM O€3 0COOMMBOCTEH. BurtiT remopariy-
uuit 10 S0 M1 3ykoBHiA Tporiec BincyTHii. EHmomerpioimHi
TeTepoTolIii BUsBIEHI. [HIIIl 0COOMMBOCTI HE BUSIBIICHI.

[TpoBeneHo: YTBOpEHHs MOBHICTIO BHJIAJICHE MLIs-
XOM KpaioBOi pe3eKIlii JIiBOro s€9HNKa 3 BUKOPUCTaHHIM
HOXHUIB (puc. 4) Ta BIANPABIEHO Ha MNATOTiCTOJIOTIYHE
nociipkeHHs. OKpiM 1[bOTro, BUKOHAHA 33/1HS LIEHTpajIbHa
MIEPUTOHEKTOMIs, EKCIM3is Ta KOarylsilis BOTHHUIN €HIO-
Mmetrpiosy. 3a pesymeratramu [II]] y marepiani BusiBieHi
€JIeMEHTH TUTITHOTO SIS, M0 MiATBEpIKYe miarHo3 SB.
HactymHoro mHs mamieHTKa BUIUCAaHA B 3aJOBUIBHOMY
ctani. Uepes TIDKACHB Malli€eHTKa TOBTOPHO BUKOHAJA aHa-
713 kpoBi Ha 3-XIJI — pe3ynsraT HeraTHBHHH.

Puc. 4. Ilnigne siine BuaajeHe NIJISIXOM KPaioBoi
pe3ekiii JiBOro sicHHUKA
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BUIALOK I3 JIIKAPCBEKOI IPAKTUKH

Takum uuHOM, IHTpaonepaniiHi pe3ynbTaTd Ta TiCTo-
NaToJIOTIYHE JIOCHI/DKEHHST BIANOBiNamu Kpurepism SIB,
ormcani Crirens6eprom [7]: iHTakTHa MarkoBa TpyOa Ha
CTOPOHI ypakKeHHs, IIJIi/IHE sIi1Ile 3aliMae YacTHHY S€9YHUKA
Ha CTOPOHI Ypa)XeHHsI, I€YHHK 3’ €JHAaHUH 3 MaTKOIO Biac-
HOIO 3B’SI3KOI0 SI€EYHHKA, TKAaHWHA SE€YHMKA PO3TaIIOBaHA
y CTIHIII TUTITHOTO MITIIKa, 10 OYII0 MiATBEPHKEHO MaToric-
TOJIOTIYHUM JOCIIKEHHIM.

BucnoBok. He3paxkarouu Ha Te, mo JIB BBakaeTncs
OJIHI€I0 3 PiAKICHUX (OpM M03aMaTKOBOI BariTHOCTI,
ned KJIIHIYHUH BUNAAOK JEeMOHCTPYE BaXKJIUBICTbH
JleTaIbHOTO 300py aHaMHe3y Ta npoBeiaeHHs Y3J[ mis
BHOOPY KOPEKTHOT TAKTHKH, CBOEYACHOTO JIIKYBaHHS Ta
MOTIepeKCHHS BAHUKHEHHS CepHO3HUX yCKIIAIHEHb Ta
BTpar.

1.

2.
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The aim of the study. Determination of the biological activity of new compounds — 3-hydroxymethylpyridinium hexafluorosilicate
monohydrate (I) and 4-hydroxymethylpyridinium hexafluorosilicate (I1), which we synthesized earlier.

Materials and methods. The experiments were carried out on 42 white male Wistar rats, divided into 7 equal groups; working groups
received Stefan’s cariogenic diet. Fluorine-containing salts were used in the composition of gels, with dose of fluorine of 1.00 mg/kg. All rats
(except Sundays) had applications of gels, covering the teeth and gums. Reference drugs — sodium fluoride and (NH,),SiF,.

Results and discussion. The caries-preventive efficacy (CPE) of fluorine-containing compounds was calculated. The activity of acid and
alkaline phosphatases was determined in the incisor pulp homogenate, and the levels of malondialdehyde, elastase, and lysozyme were determined
in the homogenate of the oral mucosa. Alanine aminotransferase activity was determined in blood serum. The CPE value for 1l is 41.5%, which is
1.4 times greater than NaF. A significant positive effect of fluoride agents on the biochemical parameters of the dental pulp and oral mucosa of rats
(mineralizing index, elastase, urease and lysozyme activities) that received a cariogenic diet was established. Hexafluorosilicates more effectively
normalize biochemical parameters compared to the action of sodium fluoride in the absence of hepatotoxic effects for all the studied compounds.

Key words: pyridinium hexafluorosilicates, caries-preventive efficacy, mineralizing index, activity of alanine aminotransferase, level of
malondialdehyde.
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BIOJIOT'TYHA AKTUBHICTD 3-TIIPOKCUMETUJINIPUANHIIO TEKCA®TOPCUJIIKATY MOHOTTAPATY
TA 4-TIJPOKCUMETUJHIPUIUHIIO TEKCA®TOPOCHUJIKATY SK KAHAUAATIB Y HNPOTHUKAPIECHI
ATEHTH

Y Ooecvrutl nayionaneruii meduunuil ynisepcumem, Odeca, Ykpaina,
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Introduction. Caries — progressive damage to tooth tis-
sues — is one of the most common chronic diseases, and
this pathology is a problem for health care systems in most
countries of the world [1]. In the existing schemes for the
treatment and prevention of caries, the undisputed leader
is fluoride preparations, mainly inorganic fluorides, as
well as fluorides with organic ammonium cations, such as
aminofluoride and fluorinol — 3-hydroxymethylpyridinium
fluoride [2]. The latter drugs have certain advantages over
inorganic analogues. Thus, according to in vitro experi-
ments [2], the rate of adsorption and the amount of fluoride
ions absorbed by the surface of tooth enamel or synthetic
apatites when using fluorinol significantly exceeds the sim-
ilar effect of sodium fluoride, which indicates the effective-
ness of fluorinol as a remineralizing agent. In recent years,
ammonium hexafluorosilicates (AHFS) have been actively
studied as potential anti-caries agents [3], the use of which
is accompanied by the effect of prolonged occlusion of
dentinal tubules by calcium fluoride deposits. Of special
interest are AHFS with biologically active cations: in this
case, there is a potential opportunity to enhance the car-
ies-preventive effect of the fluorine-containing anion due
to the positive contribution of the pharmacological action
of the cation (for example, bactericidal, anti-inflammatory)
[3]. As evidenced by the results [4; 5], AHFS with substi-
tuted pyridinium cations, which are well soluble in water
[3], relatively low-toxic and characterized by a wide spec-
trum of biological activity of pyridine ligands. Recently,
we demonstrated [6] the possibilities of qualitative iden-
tification of a series of AHFS with pyridinium cations. In
the course of studying this group of AHFS, this publication
presents the results of determining the biological activity of
3-hydroxymethylpyridinium hexafluorosilicate monohy-
drate and 4-hydroxymethylpyridinium hexafluorosilicate
as potential anti-caries agents.

The aim of the work is to study caries preventive effi-
cacy of 3-hydroxymethylpyridinium hexafluorosilicate
monohydrate (1) and 4-hydroxymethylpyridinium hexafluo-
rosilicate (11) in an experiment on rats fed a cariogenic diet.

Materials and methods. 3-Hydroxymethylpyridinium
hexafluorosilicate monohydrate (3-HOCH,C .H,NH),[SiF ]
H,O and 4-hydroxymethylpyridinium hexafluorosilicate
(4-HOCH,C,H,NH),[SiF,] were synthesized and identified

earlier [6; 7]. Ammonium hexafluorosilicate and sodium
fluoride are commercial reagents of analytical grade
(“Reakhim”). Fluorine-containing salts were used in the
composition of phytogels based on the sodium salt of car-
boxymethyl cellulose [8]. The concentration of substances
in the gel corresponds to a dose of fluorine 1.00 mg/kg.

Animal experiments were carried out in compliance
with the provisions of the “European Convention for the
Protection of Vertebrate Animals Used for Experimental
and Other Scientific Purposes” (Strasbourg, 1986) and the
Law of Ukraine “On the Protection of Animals from Cru-
elty” (Ukraine, 2006). The experiments were carried out
on 42 white Wistar male rats (1.5 months old, body weight
67-70 g), divided into 7 equal groups. Groups 2—7 received
Stefan’s Cariogenic Diet (CGD) [9].

All rats in control groups 2—7 were given daily (except
Sundays) applications of phytogels at a dose of 0.3 ml per
rat, covering teeth and gums. After application, the animals
were not fed or watered for one hour. Animals were euth-
anized on the 36th day of the experiment using thiopen-
tal anesthesia (20 mg/kg) by total bloodletting from the
heart. Then the pulp was removed from the incisors, in the
homogenate of which the activity of acid (AcP) and alka-
line phosphatases (AIP) was determined [10]. The level of
malondialdehyde (MDA) [10], elastase [10] and lysozyme
[10] was determined in the homogenate of the oral mucosa.
Blood serum was obtained, in which the activity of alanine
aminotransferase (ALT) was determined [11].

The mineralizing index (MI) was calculated based on
the ratio of alkaline and acid phosphatase [12]. The pulp
was extracted from the incisors and the number and depth
of carious lesions of the teeth were counted [13]. Caries
preventive efficiency (CPE) was calculated according to
the presented formula (1):

CPE = [(A-B)/A] x 100%, (1)

where A is the average number of carious lesions per rat
treated with CGD, B is the average number of carious lesions
per rat treated with CGD and fluoride-containing drugs.

All research results were subjected to statistical pro-
cessing, arithmetic mean (M) and error (+rm) were calcu-
lated. Comparisons by groups of indicators were performed
using Student’s t-test [14].

Table 1
Caries-prophylactic effectiveness of fluorine-containing compounds
1;2’ Groups Number of lesions Depth of lesions CPE, %
1. Intact 6.4+0.3 7.0+0.3 —
8.5+0.4
2. | CGD + gel-placebo 8.24+0.4 p<0.002 p<0.02 -
6.4+0.6
5.8+0.4
3. |CGD + gel-NaF ) p>0.4; 293
p>0.4; p,<0.002 p.<0.01
6.9+0.2
4. | CGD + gel-(NH,),SiF, 5.6+0.7 p>0.4; p,<0.02 p>0.8 31.7
p,<0.002
6.6+£0.4
5. |CGD + gel-I 5.6+0.8 p>0.4; p <0.02 p>0.4 317
p,<0.002
6. |CGD + gel-1l 4.8+0.6 p<0.01; p,<0.001 5.6£0.5 p<0.02; p,<0.01 415

Note: p — compared to group 1; p, — compared to group 2.
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Results and discussion

The table 1 and Fig. 1 show the results of the determi-
nation of dental caries and the calculated CPE values of the
studied fluorine-containing salts.
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Fig. 1. CPE of fluoride preparations.
Note: 1 - CGD + gel-NaF; 2 — CGD + gel-(NH,),SiF;
3 - CGD + gel-I; CGD + gel-II

Table 1 demonstrates that the use of CGD significantly
increases the incidence of dental caries. On the contrary, all
fluoride preparations investigated in the experiment show
a caries-prophylactic effect. The maximum CPE value was
found for compound I, which 1.4 times exceeds the value
for sodium fluoride. However, the use of gel with com-
pound I leads to slight increase in CPE relative to sodium
fluoride (29.3% and 31.7%, respectively).

The results of determining the activity of acid and alkaline
phosphatases and the calculated indicators of MI of the dental
pulp in rats that received CGD under the influence of fluo-
rine-containing compounds are shown in table 2 and Fig. 2.
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Fig. 2. The effect of fluorine-containing compounds on
MI pulp in rats treated with CGD. Note: 1 — intact;
2 — CGD + gel-placebo; 3 — CGD + gel-NaF;

4 — CGD + gel-(NH,),SiF; 5 — CGD + gel-I;

6 — CGD + gel-II

As a result of the action of CGD, there is a signifi-
cant decrease in the activity of alkaline phosphatase and
an increase in the activity of AcP; at the same time, the
value of MI decreases 4 times. When using gels with fluo-
ride preparations, an effective increase in AIP activity and a
decrease in AcP activity were recorded, so that all relevant
MI values exceeded this indicator for the group of intact
animals; all studied AHFS show a more significant increase
in MI compared to the similar effect of sodium fluoride.
The maximum value of MI was recorded when using a gel
with complex |1, which 1.25 times exceeds that for sodium
fluoride.

The table 3 shows the results of determining the level
of inflammatory markers (elastase activity and MDA level)
in the homogenate of the oral mucosa and the “hepatic”

Table 2

The effect of fluorine-containing compounds on the activity of phosphatase and MI of dental pulp in rats
receiving a cariogenic diet

. AIP, AcP,
Ne i/o Groups u-Kat/kg u-kat/kg MI
1. Intact 26.30£0.10 36.22+0.18 72.61+4.82
12.60+0.09 68.32+0.28 18.44£1.05
2 CGD + gel-placebo <0.002 p<0.001 p<0.001
22.30+0.09 26.53+0.18 84.06+5.86
3. CGD + gel-NaF p<0.002 p<0.001 p>0.2
p,<0.02 p,<0.001 p,<0.001
25.00+0.08 24.65+0.16 101.42+5.84
) , p>0.3 p<0.001 p<0.002
4 CGD + gel-(NH,),SiF p,<0.001 p,<0.001 p,<0.001
p,<0.02 p,<0.001 p,<0.05
26.90+0.10 28.15+0.12 95.56+6.52
] p>0.7 p<0.001 p<0.01
> CGD + gel-| p,<0.001 p,<0.001 p,<0.001
p,<0.002 p,<0.002 p,>0.2
25.50£0.08 24.25+0.20 105.1547.53
) p>0.5 p<0.001 p<0.002
6. CGD + gell p,<0.001 p,<0.001 p,<0.001
p,<0.02 p,<0.002 p,<0.05

Notes: p — In comparison with gr. 1; p, — In comparison with gr. 2; p, — In comparison with gr. 3.
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marker (ALT activity) in the blood serum of rats treated
with CGD and fluorine-containing salts.

It is known that the degree of lipid peroxidation (LPO)
in biological objects can be evaluated by the level of MDA
[15]. Under the influence of CGD, a significant increase in
the level of inflammatory markers is observed: in particu-
lar, the content of MDA, one of the main products of lipids,
almost 2 times increases compared to the norm. The use
of gel applications with fluorine-containing preparations
was accompanied by a significant decrease of this indicator
to values close to the norm, and all studied AHFS more
effectively normalized the level of elastase compared to
sodium fluoride (Fig. 3). As for the results of determining
the activity of ALT (Table 3), which is a sensitive marker
of hepatotoxicity of drugs [16], the obtained data indicate
the absence of hepatotoxic effects for all the studied com-
pounds.
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Fig. 3. Effect of fluorine-containing salts on the level
of inflammatory markers in rats fed a cariogenic diet.
Note: 1 —intact; 2 — CGD + gel-placebo; 3 — CGD +
gel-NaF; 4 —- CGD + gel-(NH,),SiF; 5 — CGD + gel-I;
6 — CGD + gel-11

The results of determining the activity of urease and
lysozyme in the homogenate of the mucous membrane of the
oral cavity of rats that received CGD are presented in table 4.
As you know, lysozyme activity is an indicator of the state
of the antimicrobial systems of the microorganism [13], and
urease activity indirectly characterizes the degree of microbial
contamination of the oral cavity [13]. According to the data in
table 4, a significant increase in urease activity is observed in
rats treated with CGD, which indicates an increase in microbial
contamination of the oral cavity. All investigated fluorine-con-
taining compounds effectively reduce urease activity, and the
maximum effect is achieved when compound I is used.

In contrast, lysozyme activity in the oral cavity is signif-
icantly reduced in rats treated with CGD and increased after
the use of gels with fluorine-containing drugs. At the same
time, all AHFS increase the activity of lysozyme to a greater
extent compared to the similar effect of sodium fluoride.

Judging by the data [4, 5] and the results of this work,
AHFS with substituted pyridinium cations in an experiment
on rats have a higher CPE compared to sodium fluoride
and in some cases (NH,),SiF,. In particular, the CPE value
of 4-carboxymethylpyridinium, 3-carboxyethylpyridinium
salts of the composition [X-HO(O)C(CH,) C,H,NHI,SiF,
X=4,n=1,1;X=3 n=2, V) and 4-hydroxym-
ethylpyridinium (4-HOCH,C,H/NH),SiF, I, 5, 1.75 and
1.4 times higher than for sodium fluoride, respectively [4; 5].
In addition, as stated in [4], the presence of pharmacoph-
ores of anti-inflammatory activity in the cations of salts
11 and IV — residues of acetic and propionic acids can be
accompanied by the realization of the corresponding phar-
macological effect and indirectly lead to an increase in the
anti-caries effect of compounds Ill and V. However, to
confirm the presence of anti-inflammatory activity in an
experiment on the carrageenan model of inflammation
for a series of compounds [X-HO(O)CCH,C,H,NH],SiF,

Table 3

The effect of fluorine-containing salts on the level of inflammatory markers (oral mucosa homogenate) and ALT
activity (blood serum) in rats fed a cariogenic diet

- Elastase activity, MDA level, ALT activity,
Nei/o Groups p-kat/kg mmol/kg p-cat/l
1. Tntact 55.38+3.62 27.741.10 0.254£0.005
69.19+2.83 51.9242.32 0.316£0.002
2. CGD + gel-placebo p<0.002 p<0.001 p<0.001
583333 33.46£1.22 0.42120.007
3. CGD + gel-NaF P>0.8 <0.001 p<0.001
p,<0.02 p,<0.001 p,<0.001
52.1441.45 31.2541.56 0.360+0.009
) . p>0.8 p>0.1 <0.001
4. CGD + gel-(NH,),SiF, p,<0.001 p,<0.001 p,<0.001
b>0.1 p,>0.2 p1<0.001
50.33+2.0 31.73+1.48 0.313£0.010
) p>0.8 p<0.05 <0.001
5. CGD + gel-l p,<0.001 p,<0.001 p>0.6
p,<0.05 p,>0.4 p,20.001
50.432.60 33.1241.24 0.329+0.008
) p>0.8 p<0.02 <0.001
6. CGD + gel-ll p,<0.001 p,<0.001 p>02
b,>0.1 p,>0.8 p,20.001

Notes: p — In comparison with gr. 1; p, — In comparison with gr. 2; p, — In comparison with gr. 3.

78

ISSN 2226-2008 OAECBKUI MEJIUYHUI JKXYPHAJI Ne 2 (187) 2024



SAPMAKOJIOI'IA I $APMAIIIA

Table 4

The effect of fluorine-containing salts on the activity of urease and lysozyme in the homogenate of the mucous
oral cavity of rats receiving a cariogenic diet

- Urease activity, .. .
Ne i/o Groups u-kat/kg Lysozyme activity, units/kg
1. Intact 0.215+0.009 99+4
0.618+0.012 31+1
2. CGD + gel-placebo p<0.001 p<0.001
0.327+0.009 6743
3. CGD + gel-NaF p<0.001 p<0.001
p,<0.001 p,<0.001
0.281+0.008 8843
) . p<0.001 p<0.05
4. CGD + gel-(NH,),SiF, p,<0.001 p,<0.001
p,<0.002 p,<0.001
0.280+0.008 88+4
) p<0.001 p<0.05
> CGD + gel-| p,<0.001 p,<0.001
p,<0.002 p,<0.002
0.268+0.007 87+4
) p<0.001 p<0.05
6. CGD + gel-Il p,<0.001 p,<0.001
p,<0.002 p,<0.002

Notes: p — In comparison with gr. 1; p, — In comparison with gr. 2; p, — In comparison with gr. 3.

(X =12, 3, 4) did not succeed. In the context of evaluating
the prospects for the use of compounds | and Il as anti-car-
ies agents, it should be emphasized that these complexes
do not have a hepatotoxic effect. Note that the absence of
manifestations of hepatotoxic activity was also previously
established for hexafluorosilicates of other substituted
pyridinium cations — 2-, 3-, 4-carboxymethylpyridinium
[4], 2-, 3-, 4-carboxyethylpyridinium [5].

Along with the caries-prophylactic effect, the effect of
the fluorine-containing salts studied in the work, including
salts | and 11, is accompanied by a significant improvement
in the biochemical parameters of the dental pulp and the
homogenate of the oral mucosa of rats treated with CGD.
In addition, the normalization of MI indicators, elastase,
urease and lysozyme activity when using gels of hexafluo-
rosilicates (NH,),SiF, I and 11 is more effective compared
to the action of sodium fluoride.

Conclusions. Thus, salts | and Il in the composition of
phytogels in the conditions of the model of experimental caries
in rats demonstrate a caries-prophylactic effect in the absence
of manifestations of hepatotoxicity. Salt I and (NH,),SiF, are
similar in their caries prevention parameters and slightly dif-
ferent from sodium fluoride, while complex Il shows a more
pronounced anti-caries effect: CPE Il 1.4 times exceeds that
of sodium fluoride. The investigated hexafluorosilicates | and
Il more effectively normalize the biochemical parameters of
the dental pulp and the homogenate of the mucous membrane
of the oral cavity of rats compared to sodium fluoride; accord-
ing to some indicators, the use of complex Il leads to the best
results. The previously published [3] characteristics of solu-
bility and hydrolytic instability of salt Il and the results of this
work make it possible to consider 4-hydroxymethylpyridin-
ium hexafluorosilicate a promising object for further in-depth
study as an anti-caries agent.
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BUBUEHHS PAHO3ATOIOBAJILHOI I PENAPATUBHOI 11 MA3I HA OCHOBI
EKCTPAKTY SIKIPIIB CTAHKHX HA MOAEJISIX ACEHTHYHOI IINIOIWHHOI
1 JTHIMHOI PI3AHOI PAHH HIKIPHU VY L1 YPIB

Opnecbkuii HalllOHATILHUE MeIMUHU yHiBepcuteT, Oneca, YKpaina
YIK 616-001.4:547.728.2001.5

S1. B. PoxxkoBebkuii, C. I. Borary, b. B. [Ipuctyna, I1. b. AuTOHeHKO

BUBYEHHS PAHO3ATOIOBAJIBHOI I PEITAPATUBHOI JIIi MA3I HA OCHOBI EKCTPAKTY SIKIPIIIB CTAHKHX
HA MOJIEJISIX ACENTHYHOI IVIOUMHHOI I ITHIMHOI PI3BAHOT PAHM LIKIPH Y L[YPIB

Ooecvkuti HayioHanbHull meouynuil yHigepcumem, Qdeca, Ykpaina

CrarTst npHCBsTYeHa BU3HAYESHHIO PAaHO3ar0I0BaIbHOI Ta perapaTUBHOI Iii Ma3i 3 eKCTPAKTOM SIKIPIIiB CIAHKHX Y pa3i eKCIepHMEHTalb-
HHX PaHOBHX YIIKOUKEHb IIKIPH Y IIypiB. Y JOCTigaX HAa MOJENAX aCENTHYHOI IUIOIIMHHOI Ta JiHIHHOI pi3aHoi paHH y IIypiB MiITBEpIKEHA
BHpa3Ha PaHO3aroloBajbHA 1 penapaTiBHa aKTUBHICTh Ma3i Ha OCHOBI €KCTPAKTy SKIPLIB ClIAHKUX. BeTaHoBIeHa 31aTHICTh Ma3i Ha OCHOBI
SIKIPIIB CIAHKUX y 1,5-2 pa3u CKOpodyBaTH TePMiH 3aTrO€HHS aCENTHYHOI IUTOMIHHOI paH! IIKIipH y IIypiB i IOKa3aHO, IO 3a BUPA3HICTIO
uioBa. Ha mozeni acenTnyHO1 JIiHIHHOT pi3aHoi paHy LIKIpH Y IIypiB Ma3b Ha OCHOBI €KCTPAKTY SIKIPLiB CITAHKHUX HEPEBEPIIYE 32 perapaTuB-
HOIO aKTUBHICTIO Ma3b METUITypalMIoBy. BcTaHoBIeHa NTiKyBaibHa it Ma3i HA OCHOBI €KCTPAKTY SIKIPIIiB CIAHKHUX BiIKPUBA€ MEPCTICKTUBU
CTBOPEHH Ha ii OCHOBI HOBOTO Mpenapary [Jis JIIKyBaHHS PAaHOBHX MPOLECIB MIKIPH.

KutrouoBi ciioBa: Ma3b 3 eKCTPaKTOM SIKIpLiB CJIAHKUX, Ma3b METHJIYpALIIIOBa, PAHO3arOI0BAIbHA JIisl, periapaTuBHa Jis.
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One of the promising ways to improve wound healing is the creation and wider introduction into clinical practice of natural ointments
with pronounced anti-inflammatory and reparative properties, which are able to provide a complex therapeutic effect on treating skin wounds.

The aim of the study is to determine the wound-healing and reparative effect of ointment with Tribulus terrestris L. extract in experimental
wound damage to the skin in rats.

Materials and methods. In experiments on 80 non-linear white rats of both sexes, it was analyzed the comparative wound-healing
and reparative effect of an ointment based on the extract of Tribulus terrestris L., which was created at the Department of General and
Clinical Pharmacology and Pharmacognosy of the Odesa National Medical University, and the comparison drug — methyluracil ointment.
The comparative wound-healing effect of ointments was studied on the model of an aseptic planar skin wound in rats and evaluated by the
planimetric method. The reparative effect of ointments was studied on a model of an aseptic linear incised skin wound and evaluated by the
strength of the scar formed during wound healing in rats using the wound tensiometry method. Treatment was carried out by daily one-time
application of ointments to the wound surface using an open method.

Results. The property of an ointment based on the extract of Tribulus terrestris L. to shorten the healing time of an aseptic planar skin
wound in rats by 1.5-2.0 times was established. In addition, it was shown that in terms of the expressiveness of the wound-healing effect in
all terms of the experiment, the ointment under study is not inferior to the comparison drug — methyluracil ointment. In the model of aseptic
linear incised skin wound in rats, ointment based on Tribulus terrestris L. extract is superior to methyluracil ointment in terms of reparative
activity. The established therapeutic effect of the ointment based on the extract of Tribulus terrestris L. opens up prospects for creating a new
ointment based on it for the effective treatment of wound processes of the skin of various genesis.

Key words: ointment with Tribulus terrestris L. extract, methyluracil ointment, wound healing effect, reparative effect.

[ligBumeHHss e(EKTUBHOCTI JIIKYBaHHS 3araibHUX
MPOIIECIB 1 PAHOBUX YIIKOHKEHb IIKIPH 3aJIUIIAETHCS
Ba)KJIMBUM 3aBJIaHHSAM Cy4acHOi (papMakosorii i B yMoBax
ChOrOZleHHs HalyBae 0coOmmBOi akTyanpHOCTI. OmHUM
3 MEPCHEeKTHBHUX NUIAXIB y BUPIMNICHHI IIOTO MHTAHHS
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CTarTs NOLIMPIOETHCS HA YMOBAX JiLEH311

€ CTBOPEHHS Ta OUIBII MIMPOKE BIPOBA/PKEHHS B KIIHIYHY
MPAaKTUKy Ma3el MPHPOIHOTO MOXOMKEHHS 3 BHPAa3HUMH
MPOTU3aNAIbHIMHY,  PEMapaTUBHUMH  BIACTHBOCTSIMH
i BOIHOYAC BIJCYTHICTIO TOKCHYHOTO BIUIMBY Ha Opra-
Hi3M. [lepmr 3a Bce me cTocyeThest e(peKTUBHUX 1 Oe3med-
HUX Ma3eBUX IperapaTiB Ha OCHOBI JIKaPCHKO1 POCIUHHOT
CHUPOBHHH, 5IKa MICTUTh BAP 3 mmpokum crekrpom ¢ap-
MAaKOJIOT1YHOT aKTUBHOCTI: MMPOTU3aNajIbHOI, aHTUMIKPOO-
HOI, pernapaTuBHOI, IMyHOMO/YJIIOIOUOI TOIIO, SIKa 3/1aTHA
3a0e3MeunTH KOMIIJIEKCHUH JTIKyBaJIbHUH BILTUB Ha riepedir
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paHoBoro npotiecy mkipu [ 1-4]. OnHi€r0 3 TEPCIEKTUBHUX
BITUM3HSIHUX POCJIMH, IOUIMPEHUX Ha TepeHax [TiBHiuYHOTO
[Mpuuopuomop’s, € skipii cnauki (Tribulus terrestris L.).
Jo cknany nikapebkoi pocinHHoi cupounu (JIPC) sikip-
[iB CIAHKHUX BXOIATh y 3HAYHIA KUTBKOCTI MOJi()CHONBHI
CIIONYKH, (DITOCTEPOISIH, CTEpOiqHI CallOHIHHM, KOMILIEKC
MaKpO— i MiKpOEIIEMEHTIB 3 IMOTCHIIITHUMH MTPOTH3AIaThb-
HUMH, aHTHOKCHJAHTHUMH Ta aHTHUMIKPOOHHUMHM BIIACTH-
BocTsiMA [5—7]. HasiBHICTH IIMPOKOTO CIIEKTpa 3araibHO-
Mertaborignoi fil y mitounx pedoBuH Tribulus terrestris L.
MoTJT0 O TO3UTHBHMM YHHOM BIUTHHYTH Ha Iepedir paHo3a-
TOIOBAJILHOTO TPOIECy B YMOBaX 3aCTOCYBaHHS (hiTo3aco-
0iB Ha OCHOBI I[i€i CUPOBHMHH Yy pa3i MiCLIEBOTO JIIKyBaHHS
3anajgbHUX 1 PAHOBUX IOIIKO/HKEHB IIKIPH PI3HOTO T'eHE3Y.
Cepenl HasBHUX TOKa3aHb y (iT03aco0iB, MpejacTaBie-
HUX Ha (apMaleBTUYHOMY PHHKY YKpaiHM, JI0 CKIJIaay
SIKMX BXOJUTH CHPOBHMHA SIKIPLIB CIAHKUX, T'OJOBHHUMH
€ epeKTUIIbHA AUCYHKIIIS, AesKi eHIOKPUHHI Gopmu Oe3-
LTS, KITIMAaKTEPUYHAN CHHIPOM, HOPYIIEHHS )KUPOBOTO
Oamancy. [IpoTe y 3aKopHOHHIN JiTepaTypi omucaHa iXHS
3IaTHICTh IOCHITIOBATH PETIapaTHBHI MPOIECH i IPUCKOPIO-
BaTH 3aTO€HHS TPOPIUHUX BUPA30K MWKipH [8; 9].

MeToI0 TMOJANBIINX JOCTIKEHb OYy10 BH3HAUCHHS
PaHO3arorBaIbHOI Ta penapaTHUBHOI il Ma3i SIKIpIIiB ClIaH-
KUX Yy pa3i eKCIEePUMEHTAIbHUX PAHOBUX YIIKO/PKEHb
HIKIpH y HIypiB.

Marepiamn i meromm mociimkenHs. Ha kadempi
3araibHOl 1 KiiHIYHOI (papmakonorii Ta (apmakorHosii
OHMenV B pamkax HayKoBO-JOCIHigHOI podotn «CtBO-
PEHHSI Ta AOCIIDKSHHSI IIperapariB MpOTH3analIbHOI 1 perna-
paTUBHOI /1ii HA OCHOBI PETiOHATBFHOT IPUPOIHOT CUPOBHHI
CTBOPEHMH 1 CTAHJAPTH30BAHWN TYCTHH EKCTPakT 0OMO-
JIOYEHOI BiJ| TUTOIIB TPAaBH SKIpI[iB CIAHKUX Ta Ha OCHOBI
ITET-400 i ITET"-1500 po3pobneHwmii HaHONTHMATBHIIIHII 32
cBoiMH OiodapMarieBTHUHUMH TTapaMeTpaMH Ma3eBHid TIpe-
napar, SIKMi IposiBIIsie HAHOUTIbITy MPOTH3aNanibHy aKTHB-
HICTh TIOPIBHSHO 3 €KCTPAKTOM SIKIPIIB CJIaHKMX Ha IHIIMX
rigpo¢iibHuX MazeBux ocHosax [10; 11].

Hocnimkenns npoBomwid Ha 80 HEMHIAHHX OLTHX
mrypax o6ox crareir macor 220-240 1, po3AiICHHX Ha
rpymnu o 10 TBapuH y KOXKHIH, BUPOILCHNX Y PO3ILIITHUKY
BiBapito OfechKOro HaI[iOHATHHOTO MEIUYHOTO YHIBEPCH-
TETy Ha CTAaHJApPTHOMY DAIliOHi 3TiTHO 13 CaHITapHO-Tirie-
HIYHIMH HOpMamu Ta Bumoramu GLP.

PanozaroroBanbHy Jif0 Ma3eil BUBYAIH Ha MOJEII acell-
TUYHOI IIOMMHHOI PaHW IIKIpH y IIypiB i OIiHIOBAIHM 32
JITHAMIKOIO 3MiHHM IUTOII PaHOBOI OBEPXHi, Ky BU3HAYAIN
iaHiMeTpuaauM MetomoMm [12]. CraHmapTHi acenTHYHI
IUIOLIMHHI JIepMOTOMHI panu po3mipom 20x20 MM (400 mMm?)
MOJIEITFOBAJIN T1iJ] TIONICHTAJIOBUM Hapko3oM (50 MI/KT, BHY-
TPIIIHBOOYEPEBUHHO) B ACENITUYHIX YMOBAX Ha MONEPETHBO
JICTITLOBAHMX MDKJIONIATKOBHX AUISHKAX Tyiay0a. JluHamiky
pPaHOBOTO TMPOLIECY OIUHIOBAIM 33 TaKMMH KIIHIYHUMH
TIOKa3HUKaMH, SIK: TEpMiH IOSIBH TPaHyIsALiil, KpaiioBa erri-
TeIi3allis, TIOBHA ermiTeni3aris. JIikyBaHHs TIPOBOIVIIH LIS~
XOM IIIOZICHHOTO OTHOPA30BOT0 HAHECEHHS Ma3ei Ha PaHOBY
MTOBEPXHIO TOYMHAIOYN 3 TIEPIIOTO IHS MICIs BiITBOPSHHS
ACENITHYHOI PaHM i O TOBHOTO 3aKPUTTS PAHOBOTO E(EKTY.
Crymninb niKyBasbHOI il oniHroBamm Ha 7, 14, 21 ta 28 no0y
EKCIIEPUMEHTY 33 TMHAMIKOIO IUIOII PaHH Ta 33 TEPMIHOM 11
MIOBHOTO 3arO€HHSI.

PenapatuBHy nit0 Mazeil AOCHiKyBalld Ha MOJENI
ACeNTHYHOT JIHIHHOT pi3aHol paHM IIKIpU 1 OLIHIOBAIN 32
MIIHICTIO pyOIs, [0 YTBOPIOETHCS y pa3i 3arO€HHS paH
y LIypiB, BUKOPUCTOBYIOYHM METO/ paHoTeH3iomerpii [13].
[Tix TionenTanoBuM Hapko3oM (50 MI/KT, BHYTPIIIHbOOUE-
PEBHHHO) B aCENTHYHUX YMOBAX Ha MOIEPETHBO ACHIIBO-
BaHUX MDKJIOTATKOBUX JUISTHKAX TyIy0a poOMIH pO3THHU
noBxuHOK0 50 MM Ha Bigctani 10 MM OIMH Bia OIHOIO,
HaKJTaJand By3JyBaTi IIOBKOBI IIBH Ta OOpOOISIIN paHy
5% crmpTOBUM PO3UMHOM HOZy.

JlikyBaHHS paH TOYMHAIN BiApa3y X IICIS BUXOLY
TBAapUH 3 HApKO3y MLUIAXOM MIOAEHHOTO OIHOPAa30BOrO
HAHECEHHs] Ma3eil Ha PaHOBY MOBEPXHIO BIIKPUTHM METO-
oM. Iypu I rpynu nikyBaHHsS HE OTPUMYBAJIU 1 CIIyTy-
BaJIM KOHTpoJieM; TBapuHU Il rpynu mpoTsroM JikyBaHHS
OTPUMYBAJIM Ma3b 3 EKCTPAKTOM SIKIPIIB CJIAHKHX; Y
I rpymi siKyBaHHS POBO/VIIM TIPETIAPATOM ITOPIBHIHHS —
«Ma3sp metunyparoBay (3AT dapmaneBrnuna Gpadpuka
«Biona», Ykpaina). Ha 7 1 14 noGy nocniny nrypis BHBO-
WA 3 CKCIIEPUMEHTY IUIAXOM JeKamiTarii. Bupizamm
JIUITHKY IIKIPH 3 TOBHUM 3aXOIUICHHSM PaHH, ONEPOBaHY
IUTSHKY Opajiv 1o BCiif TOBXKHHI Ta ITHOMHI OTepamiiHoro
pyOms, pospizanu Ha CTpidukw mHUpHUHOIO 5 MM. Pemapa-
TUBHY aKTUBHICTh pO3paxoByBaIH 3a (HOPMYIIOF0:

PA =(AM —AM)) x 100%,
AM_
ne PA — pemapartuBHa akTHBHICTb, (%); AM — HaBaHTa-
JKEHHSI, Y pa3i IKOr0 PO3pUBAETHCS IIOB Y JOCTIJHIN Ty,
AM_ — HaBaHT@KEHHS, Yy Pasi SKOTO PO3PUBACTHCS LIOB
y KOHTPOJIBHIH IpyTIi.

Vci ekcriepuMeHTH MPOBEIeH] BiAMOBIIHO 0 3arajib-
HUX €THYHHUX TMPHHIUIIB EKCIIEPUMEHTIB Ha TBapuHaXx,
perIaMeHTOBAHUX TOJIOKEHHAMHU «EBpONeichkoi KOHBEH-
il po 3aXUCT XPEOETHUX TBAPHH, SIKI BUKOPUCTOBYIOTHCS
JUIl  €KCTIIEPUMEHTABHUX Ta IHIIUX HAyKOBHX IIiJICH»
(CtpacOypr, 1986 p., 3i 3minamu, 1998 p.) Ta 3akoHOM
Vikpaiau Ne 249 Big 01.03.2012 «Ilopsimok mpoBeacHHS
HayKOBHMH YCTaHOBaMH JIOCIIJIiB, €KCIIEPUMEHTIB Ha TBa-
puHax». OTpuUMaHi JaHi Oy CTaTUCTHYHO 0OpoOIeHi 3a
nmoromororo Microsoft Excel i makera mporpam Statistica
6,0 (StatSoft Inc., CIIIA). Busnaganm HOpMaIbHICTD PO3-
MOy, BUKOpUCTOBYIoun kputepiii W Ilamipo-Yomica.
VYV pasi HOpMaIBHOTO PO3MOAITY BapiaHTIB BUKOPHCTOBY-
Basu aucnepciitanii ananiz ANOVA. Orpumani 1aHi Bupa-
xanmu y ¢popmati M + m. BimMiHHOCTI BBaXKaJIUCsI CTATHC-
TUYHO 3HaYyMHu rpu p<0,05.

PesynabTaTn nociaigxeHHs Ta ix od0ropopenns. Bera-
HOBJICHO, III0 Ha JPYTy A00y JOCITiIy y TBapuH, sIKi OTpH-
MYBQJIN JIIKYBaHHS, paHu OynM cyxXi, a Kpal paHu TPOXH
HaOpsAKI. Y HENTKOBaHMX TBapWUH HAOpsK OyB OuIbII
BrUpa3HUM. [loumHaouM 3 TPEeThoi AOOHM MOCIiAYy B yCiX
rpynax TBapuH IIOIIA pPaHM IOYMHANIA 3MEHIIYBATHCS.
[IpoTe y TBapHH KOHTPOJBHOI TPYyIH O€3 JiKyBaHHS IIPO-
IIeC 3aTO€HHS BiI0yBaBCsI 3HAYHO MOBUIBHIIIE, HIXK Y ITypiB
nocmigauX Tpym. Yepes 21 1oy excriepuMeHTy y TBapuH
KOHTPOJIBHOI TPYIH TOBHE 3aro€HHs CIOCTEPIralioch y
1 TBapuHH, yepe3 28 ni0 —y 7 TBapuH. Y 2 TBapHH KOHTp-
onbHOI Ipynu Ha 28-y 1100y IUIOIa pPaHOBOI MOBEPXHI
3MeHmryBaiack Ha 95,9%, oqHak paHa MOBHICTIO HE 3aro-
inace. BogHouac moBHe 3aro€HHs TUIONIMHHKUX PaH HIKIpH
Ha (oHi JiKyBaHHS Ma33io, IO MICTUTh I'YCTHH €KCTPaKT
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SIKIPIIIB CIAHKUX, Y 6 TBapUH MaJIo Miclie Bke Ha 14-iii 1001
EKCIIEPUMEHTY, a uepe3 21 100y MOBHE 3aro€HHs CIIOCTEPi-
rajioch y BCiX TBapHH 1€l rpynu (Tabm. 1).

JluHnamika 3aro€HHsi paHu Ha ()OHI 3aCTOCYBaHHS Ma3i
METHIIypanmIoBoi Oyna moaioHo 10 JUHAMIKH TUIaHIMe-
TPUYHHUX MOKA3HUKIB paHU TBAPHH, SIKi JIIKYBaJINCh Ma33k0
Ha OCHOBI €KCTPAKTY SIKIPIIiB CIAHKUX: Ha 7-y 100y Iuiomia
JIEPMOTOMHOT paHH LIYPIiB y CEPEAHOMY 3MEHIITyBaJlach Ha
51,4%, yepe3 14 ni6 — BimnmosigHo Ha 84,8%. [Tpu pomy
y 6 3 10 TBapuH paHa 3aroroBajach MOBHICTIO, a MOBHE
3aro€HHsI paHu y BCIX TBapWH i€l rpynu HaMu Qikcya-
nock Ha 21-iit 1001 criocTepexeHb.

Takum uyMHOM, pe3yNBTaTH IPOBEACHUX JOCIIIIB IOKa-
3aJIH, 1110 Ma3b Ha OCHOBI €KCTPAKTY SIKIPIIB CIIAHKHUX CIPUYH-
HSI€ aHTUAJIBTCPATHUBHY 1 PAHO3ArOIOBAJIbHY [IiF0 HA TUIONIMHHI
ACENTUYHI PaHH ILIKIPU y IIypiB. 32 BUPA3HICTIO aHTHAJIBTEPa-
THBHOI [Tii, sIKa OIIIHFOBAJIACH 3a ITOKA3HUKOM [TOBHOTO 3aKPUTTSI
paHoBorO siedexty, 1151 Masb y 1,5-2 pa3u CKOpoUye TEpMiH erti-
TeJI3aLlii PaHu MOPIBHSHO 3 KOHTPOJILHOKO IPYIIOL0, HE TTOCTY-
TAIYMCh 33 PAHO3arOIOBAJILHOIO aKTHBHICTIO TIepejl pernapa-
TOM MOPIBHSHHS — Ma33k0 METHITYPALIOBOO (puc. 1).

Pesynbrat  JOCHIPKEHHSI MOPIBHSJIBHOI paHO3aroro-
BaJILHOT JIii Ma3eBHMX IperapariB Ha MOJEJl acenTU4HOT
JIHIKHOT pi3aHol paHH y LIyPiB BUSBUIIH, 1110 OLIBII TOBHO-
LiHHE 3aroeHHs BiJOyBaJoCs y TBapuH, SIKMX JIKYBaJIH
Ma33I0 3 eKCTPAKTOM SIKIPI[iB CJIaHKUX. Y TBApHH L€l rpyIu
MIIHICTB TiCIsIoepalifiHoro pyors yepes 7 aid croctepe-
JKeHb 30UIBIIYBaIach MOPIBHSHO 3 MIOKA3HUKOM HEJIKOBa-
Hoi rpymnu Ha 89,1% (P<0,05), a uepe3 14 1106 — BiamoBigHO
Ha 76,0% (P<0,05).
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Puc. 1. [lopiBHsILHMIT BIVINB Ma3i HA 0CHOBI
eKCTPAaKTY SIKipUiB CJAHKHX Ta Ma3i MeTHIypanuIoBoi
HA JUHAMIKY IJI01Ii aceNTHYHOI paHU WIKipH IYypiB,
(M = m) (n=10)

==KoHTponb

=fe=Masb
MeTUNYpaLmMoBa

JAvHamika nnowi panu, %

PenaparnBHa akTUBHICTh 3aCO0Y TOPIBHSIHHS Ma3i METH-
JYpaIMIoBOi 32 TAKUX YMOB BHSIBUJIACH JIOCTOBIPHO HMXK-
yoro. I1ix BrummBOM 11010 (hiTo3aco0y Ha 7-y Ta 14-y moOy
EKCIIEpPUMEHTY MIIHICTh pyOllsl 32 JaHUMH paHOTEH310Me-
Tpii 3pocTana CTOCOBHO TOKAa3HMKIB KOHTPOJBHOI Ipynu
nie Ha 49,4% ta 41,8% (P<0,05) ) (Tabm. 2.).

OT7Ke, HaMU BCT@HOBJICHO, 110 32 IIOKa3HUKOM perapa-
TUBHOT aKTUBHOCTI, sIKa BUMiproBasiachk yepe3 71 14 1i0 micis
BIZATBOPEHHsI JITHIMHOI pi3aHOi paHu y IIypiB 1 OI[IHIOBAIACH
3a JJaHMMH DPaHOTEH310MeTpii, Ma3b 3 EKCTPAKTOM SIKip-
iB CJIAHKMX Y 3a3HadeHi TepMiHu Biamosiguo y 1,80 pasza
(P<0,05) Ta 1,82 paza (P<0,05) nepeBakae mpermapar mopis-
HSIHHS — Ma3b METHIIYPaLUIIOBY.

OTxe, BCTAQHOBJIEGHAa BHPa3Ha pPAHO3arolOBalibHA Ta
pemapaTiBHA i Ma3i Ha OCHOBI €KCTPAKTY SKIpIiB CIaH-

Tabmms 1

IopiBHAJBLHMIT BIVIUB Ma3i 3 eKCTPAKTOM AKipUiB cJIaHKHUX i Ma3i MeTHIypaluWJIOBOI HA IMHAMIKY TUIOLi
aceNnTUYHOI paHM WIKipu mypis, (M m) (n=10)

Tepmin criocre- KonTpousb (0e3 JlikyBaHHs1) Ma3b 3 eKCTPAKTOM SIKIPUiB CJIaHKUX Ma3p MeTH/IypanuIoBa
pesxeHHs ) Jlnnamika 2 s o 2 Jnnamika
(1062) S, Mmm (%) S, MM Junamika (%) S, Mmm (%)
Houariosuit 400 400 400
piBeHb
3
7 31224223 219 185,0+ 13,9 537 194,55 12,8* 514
64,0+ 6,0* 60,9+ 8,1*
14 170,8+ 20,0 -57,3 ’ ? -84,0 ’ ’ -84.8
(6 (6)
21 SS’ZT) 6,7 -86,1 Panwu 3aroinuce Panwu 3aroinuce
28 16,4+ 3,0 (7) -95.9

Ipumitka: * — 3MiHH JOCTOBIPHI CTOCOBHO KOHTPOJIBbHOI rpynu TBapuH (P<0,05); y ay)kkax mo3HaueHo KiJIbKiCTh TBAPHH 3 IIOBHUM

3aro€HHSAM paHU.

Tabmuusg 2

IopiBHAVILHMIT BILIUB Ma3i 3 eKCTPAKTOM AKIpLiB CJIAHKHUX i Ma3i MeTHIypaWJIOBOI HA MilIHiCThL pyous
HeiHgikoBaHol pann mkipu y mypis, (M £ m) (n=10)

. Ma3b 3 eKCTPAKTOM SAKIPUiB CJaAHKUX Ma3sb MeTHIypanuioBa
Tepmin cocre- KonTpoas m P n P
pesicenns (106a) (63 ikyBamnns) OKA3HHK PAHOTeH- enapz!TnBH:l OKAZHUK enapgnfmﬂ‘?
3iomerpii, r AKTHBHIiCTb, % | paHoTeH3iomeTpii, I AKTHBHICTb, %
7 180,8+ 9,4 342,0+ 14,0* 89,1 270,2+ 18,6* 49,4
14 401,2+ 23,6 706,1+ 37,1* 76,0 568,38+ 24,2% 41,8

IpumiTtka: * — 3MiHH JOCTOBIPHI CTOCOBHO KOHTPOJIBbHOI rpynu TBapuH (P<0,05).
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KAX BIJKPUBAE MEPCICKTUBU MMOJAIBIIAX JOKIIHIYHIX
1 KJIIHIYHUX JOCIPKCHb 3 METOK CTBOPCHHS Ha 11 OCHOBI
HOBOT'O Ma3eBOT0 Mpenapary Uit e(h)eKTHBHOTO JIIKYBaHHS
PaHOBHX NPOLECIB HIKIPH Pi3HOTO I'eHE3Y.

TakuM 4HHOM, pe3ylbTaTH MPOBEIACHOI POOOTH AIOTh
MiCTaBU 3pOOUTH TaKi BHCHOBKH:

1. Ma3b Ha OCHOBI €KCTPAKTY SIKIPIIiB CITAHKHAX BOJIOII€E
JIOCUTh BHPA3HOK PAaHO3aroOBAILHOIO 1 perapaTUBHOO
AKTHBHICTIO.

2. Ma3p Ha OCHOBI EKCTPAKTy SIKIpLIB CIAQHKHX Yy
1,5-2 pa3u cxopodye TepMiH 3aro€HHsS aceNnTHYHOI ILIo-
IIMHHOT paHu WIKIpU Y IIypiB i 32 BUPa3HICTIO paHO3aro-
I0BJILHOT J1iT BCI TEPMiHH €KCIIEPUMEHTY HE ITOCTYIIAEThCS
nepes Ma33i METHITYpalIOBOIO.

3. Ha mMoneni acenTudHOI JIiHIHHOI pi3aHOT paHU IIKipH
y IIypiB Ma3b Ha OCHOBI €KCTPAKTY SKIPIIIB CIAHKUX Tepe-
BEpILyE 3a PeNapaTHBHOK aKTHBHICTIO Ma3b METHITYpalli-
JIOBY.

10.
11.
12.

13.
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Research goal. The aim of the work was to investigate stress degradation and determine the stability of the substance and injection solution
of sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetate (API) to determine storage conditions and establish shelf life.

Research materials. The substance API was synthesized earlier. The chromatographic system used was Agilent 1260 Infinity HPLC,
equipped with a diode array detector and a single quadrupole mass spectrometric detector Agilent 6120. Software was OpenLAB CDS.

Methods, research results, and their discussion. The stability determination procedure of the substance and injection solution involves
maintaining the dosage forms at a temperature higher than the average storage temperature and constant monitoring of the quantitative
content of the active substance during storage. Investigation of stress-induced thermal degradation was conducted in a dry heat oven.
Additionally, samples of sodium 2-((4-amino-5-thiophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetate with hydrogen peroxide, 0.1 M
alkali, and 0.1 M acid were kept at room temperature for 4 days. The influence of ultraviolet (UV) irradiation on the substance and solution
of sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetate was also investigated. HPLC system was used to monitor
the quantitative content of the active substance. It has been established that the shelf life of substance API and a 1% solution of sodium
2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetate is at least 2 years. Hydrogen peroxide and ultraviolet radiation have
the greatest impact on sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetate, so it is recommended to store the
observed objects in conditions free from solar radiation.

Key words: 1,2,4-triazoles, active pharmaceutical ingredient, shelf life, stress degradation, parenteral dosage form.
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JOCJIIXKEHHSI CTPECOBOI JETPAJAINI I BHU3HAYEHHSI CTABLIBHOCTI CYBCTAHIOII TA
IH’EKLUIAHOIO PO3YHAHY HATPIA 2-(4-AMIHO-5-TIO®EH-2-IJIMETHJI)-4H-1,2,4-TPIA30JI-3-LJ1)TIO)
AIIETATY

3anopizvkuii deporcagruil medurko-papmayesmuynuil yHisepcumem, 3anopigicoics, Ykpaina

[Tpouenypa BH3HA4YCHHS CTaOUIFHOCTI CyOCTaHIIT Ta 1H’ €KIIITHOTO PO3YKHY BKIIFOYAE YTPUMAHHS JIIKApCHKUX (OPM Y pasi Temreparypu,
BHIIOI 33 CEepeHIO TeMmreparypy 30epiraHss, Ta B mpoleci 30epiraHHs MOCTIHHUH KOHTPOJIb KUJIBKICHOTO BMICTY [il040i PEYOBHHH.
JlocmipKeHHsT CTpecoBol TepMIiYHOI aerpanamnii IMpOBOAMIOCE y CyX0Xkaposiii madi, kpiM Toro, 3pa3ku Harpiid 2-((4-amiHo-5-TiodeH-2-
imvernin)-4H-1,2,4-tpiason-3-imrio)anerary (A®I) 3 H,0,, 0.1 M myry i 0.1 M Kuc10TOI0 TpHMAIIM 3a KIMHATHOI TEMIEpATypH HPOTATOM
4 nuiB. Takox JOCITIIKEHO BIUIMB YIBTPadioneToBOro BHUIPOMIiHIOBaHHs Ha cyOcraHiiio i po3unH ADIL. I KOHTPONIO KilbKiCHOTO
BMICTY Aif0401 pedoBHHH BUKopHcTamn cuctemy Agilent 1260 Infinity HPLC, niogHo-mMaTpuuHMi TETEKTOp Ta OXHOKBAAPYIOIBHUH Mac-
creKTpoMeTpraHui neTektop Agilent 6120 3 ioHi3awi€0 B eleKTpocHpei.

Kurouosi ciioa: 1,2,4-Tpia3onu, akTHBHUN (papMalieBTHYHUH IHIPEIIEHT, TEPMiH MPUAATHOCTI, CTPECOBA Jerpaallis, mapeHTepaibHa
JKapcbKka opma.

Introduction. In the modern world, derivatives of
1,2,4-triazole-3-thione have attracted significant attention
from researchers, as they exhibit various biological proper-
ties, and scientists, in turn, are interested in the search for
new biologically active compounds [1-6]. One example of
creating active pharmaceutical ingredients (API) and dos-
age forms based on derivatives of 1,2,4-triazole-3-thione
is sodium 2-((4-amino-5-thiophen-2-ylmethyl)-4H-1,2,4-
triazol-3-yl)thio)acetate, for which experimental evidence
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of actoprotective and stress-protective action has been
confirmed [7]. Previous studies have analyzed the patterns
of maintaining API and possible technological impuri-
ties, such as 2-(thiophen-2-yl)acetohydrazide, potassium
2-(2-(thiophen-2-yl)acetyl)hydrazine- 1-carbodithioate, and
4-amino-5-(thiophen-2-ylmethyl)-2,4-dihydro-3H-1,2,4-
triazole-3-thione, under reversed-phase chromatography
conditions. Special attention was paid during the research
to studying the influence of the eluent composition on the
characteristics of analyte retention. Additionally, within
the scope of investigating the thermodynamic functions of
chromatographic retention of API sodium 2-((4-amino-5-
thiophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetate
and its impurities [8], it was possible to theoretically and
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practically consider the thermodynamic process of trans-
ferring API and their impurities from the mobile phase to
the stationary phase, study the dependency of the retention
of the aforementioned compounds on temperature, and
based on the obtained data, improve the methodology of
quantitative determination of API sodium 2-((4-amino-5-
thiophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetate
using high-performance liquid chromatography. Isotonic-
ity determination of the potential dosage form based on
API was also carried out [9], during which, based on the
experimental data obtained, depression of the crystalliza-
tion temperature and calculations were conducted to estab-
lish and scientifically justify the final composition for the
preparation of an isotonic 1% aqueous solution of sodium
2-((4-amino-5-thiophen-2-ylmethyl)-4H-1,2,4-triazol-
3-yDthio)acetate for parenteral application.

In the development of quality control methodologies
for pharmaceutical substances, one of the important and
key stages is the investigation of accelerated stress degra-
dation of API in substances and various dosage forms. This
research allows predicting the impact of the environment on
the pharmaceutical substance and enables the development
of storage conditions. Moreover, the investigation of stress
degradation of API is necessary to confirm the selectivity
of analysis methodologies in the presence of various deg-
radation products. Additionally, determining the stability
and establishing the shelf life of the substance and dosage
form is very important, as every developed pharmaceutical
preparation, besides specific storage conditions, must be
maximally effective and safe for application. Ignoring stor-
age rules and expiry dates of medicines can lead to changes
in their composition, resulting in side effects, loss of effec-
tiveness, and in some cases, improperly stored medicines
can become a source of toxins or other harmful substances.

The aim of the work involves stress degradation inves-
tigation and stability determination of the substance and
1% aqueous injection solution of sodium 2-((4-amino-5-
(thiophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetate
to determine storage conditions, establish shelf life, and
sensitivity to external environmental factors.

Research materials. The research object is sodium
2-((4-amino-5-thiophen-2-ylmethyl)-4H-1,2,4-triazol-
3-yl)thio)acetate, which has experimentally proven acto—
and stress-protective effects. The substance was synthe-
sized at the Department of Toxicological and Inorganic
Chemistry of Zaporizhzhia State Medical University by
Doctor of Pharmacy A.A. Safonov.

Reagents and solvents — CH,CN for HPLC classification
Super Gradient (Avantor Performance Materials Poland
S.A., Poland), HCOOH “For analysis” (98%) (Appli-
Chem GmbH, Germany), 3% solution of H,0, (PC VIOLA
LLC, Ukraine), 0.1 M solution of NaOH, 0.1 M solution
of HCI, high-quality purified water (Q, 18 MQ, 25 °C).
For the preparation of high-quality purified water used
Direct Q 3UV (Millipore, Molsheim, France).

During the investigation of the UV radiation influence,
a fluorescent ultraviolet lamp YF UV-9W was used (with
a long-wave ultraviolet range and a maximum emission
wavelength of 365 nm).

The quantitative content of API was monitored using a
patented high-performance liquid chromatography (HPLC)
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method [10] (priority belongs to Zaporizhzhia State Med-
ical University). The chromatographic system used was
Agilent 1260 Infinity HPLC, equipped with a diode array
detector and a single quadrupole mass spectrometric detec-
tor Agilent 6120. The column used was Zorbax SB-C18;
30 mm x 4.6 mm; 1.8 pum. The mobile phase consisted of
water (0.1% formic acid) and acetonitrile (0.1% formic acid)
(75:25). The flow rate of the eluent was 0.4 pL/min. The
wavelength of the diode array detector was set at 232 nm.
Mass spectrometry was performed in scanning mode within
the range of m/z 100-2000. The injection volume was
0.5 uL for accelerated degradation and 2 pL for stability
investigation using accelerated aging method. The flow rate
of the drying gas (nitrogen) was set to 10 L/min, and the
gas pressure was 55 psi.

The working solutions were prepared according to the
requirements of the State Pharmacopoeia of Ukraine, sec-
tion “Reagents” [11].

Methods, research results, and their discussion.
During the investigation of stress degradation, samples of
the API sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-
1,2,4-triazol-3-yl)thio)acetate were collected daily over a
period of 4 days of exposure to each stress factor. These
samples were prepared for injection and analyzed using
HPLC. The percentage content was determined based on
the OpenLab CDS Software report using the signal from
the diode array detector at a wavelength of 232 nm [10].

Degradation under laboratory conditions: substance
and a 1% aqueous solution of the API were stored at room
temperature under laboratory conditions [12].

Thermal degradation: substance and a 1% aqueous
solution of the API were stored in a dry heat oven at a tem-
perature of 70°C [12].

Oxidative degradation: 10 mg of the API substance was
dissolved in 1 mL of 3% H,0,, and the influence of the
oxidizing agent was investigated [12].

Alkaline and acid hydrolysis: to study the influence of
an alkaline or acidic environment, 10 mg of the API sub-
stance was separately dissolved in 1 mL of 0.1 M NaOH
and in 1 mL of 0.1 M HCI1 [12].

Ultraviolet degradation: substance and a 1% aqueous
solution of the API were subjected to UV radiation [12]. The
samples were mixed at intervals of 4 hours during the study.

To prepare a 1% aqueous solution of the API for stud-
ying degradation under laboratory conditions, thermal and
ultraviolet degradation, 10 mg of the API substance was dis-
solved in 1 mL of high-quality purified water. Similarly, for
the investigation of the substance, 10 mg of the API sub-
stance was dissolved in 1 mL of high-quality purified water.

The results of determining the quantitative content of
the API sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-
1,2,4-triazol-3-yl)thio)acetate after exposure to degradation
factors are presented in Table 1. The quantity of the API in
the substance and prepared solutions was taken as 100%.

Degradation under laboratory conditions: during stor-
age of the 1% solution of the API at room temperature under
laboratory conditions, the percentage of the main substance
remained almost unchanged, with changes from the initial
percentage content at the beginning of the experiment to its
end being approximately 0.17%. Storage under laboratory
conditions did not affect the substance.
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Thermal degradation: under the influence of high tem-
perature (70°C), the 1% solution of the API degraded by
approximately 0.37%. Thermal degradation had almost no
effect on the substance over 4 days (~0.1%).

Oxidative degradation: the influence of 3% hydrogen
peroxide over 4 days results in a decrease in the concentra-
tion of the API by approximately 30% (Figure 1).

3% H,0,

100
90
80

70

API content (%)

60

Day

Fig. 1. The degradation curve of the API sodium
2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-
3-yDthio)acetate under the influence of 3% hydrogen

peroxide

Alkaline and acidic hydrolysis: under the action of
0.1 M NaOH and 0.1 M HCl solutions, the quantitative con-
tent of the API remained substantially unchanged through-
out the experiment (approximately ~0.1% in both cases).

Ultraviolet degradation: ultraviolet irradiation over
4 days leads to the decomposition of the 1% solution of the
API by more than 20% (Figure 2). At the same time, the
content of the API in the substance almost did not change
during UV irradiation.
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UV irradiation, 1% solution
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Fig. 2. Degradation curve of the 1% solution of sodium
2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-
3-yDthio)acetate under ultraviolet irradiation

Stability studies and determination of the shelf life of
sodium  2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2 4-tri-
azol-3-yl)thio)acetate were conducted using the “accelerated
aging” method, which involves exposing the test sample of
the pharmaceutical formulation to a temperature higher than
the average room temperature (~20°C). The substance API
and the 1% solution (in 3 series each) were investigated under
conditions of 40°C storage in a drying cabinet. Samples for
analysis were taken every 60 days, prepared for injection, and
analyzed using HPLC (3 series of 6 replicates each). Quanti-
tative content control was performed based on the OpenLab
CDS Software report using the signal from the diode array
detector at a wavelength of 232 nm. The experiment lasted for
six months, which corresponds to a shelf life of 2 years when
storing the pharmaceutical formulation at room temperature.

Preparation of a 1% solution of the API for the inves-
tigation was carried out by dissolving 100 mg of sodium
2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-
3-yl)thio)acetate in 10 ml of high-quality purified water,
while for the investigation of the API substance itself,
10 mg of the API substance was dissolved in 1 ml of
high-quality purified water. Samples were stored in 10 ml
ampoules made of NS-3 glass.

Table 1

The quantitative content of sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)acetate
under different degradation conditions

Degradation conditions 0 1 Experlmze nt day 3 2
Laboratory conditions, substance 99.85 99.84 99.81 99.81 99.80
Laboratory conditions, 99.51 99.45 99.37 99.37 99.34
1% solution
Dry heat oven 70°C, 99.70 99.68 99.65 99.61 99.59
substance
Dry heat oven 70°C, 99.49 99.41 99.28 99.16 99.12
1% solution
3% hydrogen peroxide 99.53 90.12 82.76 75.32 70.84
0.1 M NaOH solution 99.61 99.58 99.51 99.49 99.50
HCI1 0.1 M solution 99.57 99.55 99.51 99.51 99.45
Impact of UV radiation, 99.35 99.34 99.12 99.11 99.09
substance
Impact of UV radiation, 99.81 95.16 89.82 83.19 78.41
1% solution
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The results of the investigation of the series of 1% aqueous
solution of the API and the substance throughout the experi-
ment are presented in Tables 2 and 3, as well as in Figure 3.

Fig. 3. The absorption spectrum of sodium
2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-
3-ylthio)acetate in the UV region after storage at 40°C
(spectrum corresponds to 60, 120, 180 days of storage,
there were no significant changes); a — spectrum
of 1% solution; b — spectrum of substance

The shelf life (C) at the average storage temperature
(~20°C) is directly proportional to the experimental shelf
life (C,) at the elevated storage temperature (40°C) and has
the following relationship:

C=C,xK

Conformity coefficient (K) t o e = 20°C is 4.

The analysis using HPLC allowed establishing that dur-
ing “accelerated aging” at a set temperature of 40°C, the
1% aqueous solution and the substance sodium 2-((4-ami-
no-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)
acetate remained unchanged in composition after 180 days
of the experiment. For all investigated series, the pH level
of the API solution and the visual condition also remained
unchanged.

Determining the shelf life:

C=180x 4 =720 days (~2 years)

Thus, it has been established that after the completion
of experimental storage under the influence of high tem-
perature (40°C) using the “accelerated aging” method,
the 1% aqueous solution of sodium 2-((4-amino-5-(thio-
phen-2-ylmethyl)-4H-1,2 4-triazol-3-yl)thio)acetate and its
substance correspond to a shelf life of at least 2 years (in
ampoules at room/nominal temperature of 20°C). Deter-
mination of the shelf life of the substance API and the
1% aqueous solution at normal storage temperature continues.

Conclusions

1. The influence of degrading factors such as temper-
ature, hydrogen peroxide, sodium hydroxide, hydrochloric
acid, and ultraviolet radiation on a 1% solution and sub-

Table 2

Results of the analysis of the 1% solution of sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-3-yl)
thio)acetate during the accelerated aging study

Equivalent storage Quality indicators
Series | Experiment duration period pH The quantitative content of the active Appearance
substance per 1 ml

A 7.0 0.01056 T .
ransparen

B 60 days 240 days 7.0 0.01082 yellowish liquid

C 7.0 0.0110

A 7.0 0.00991 T .
ransSparen

B 120 days 480 days 7.0 0.00997 yellowish liquid

C 7.0 0.01014

A 7.1 0.00952 T .
ransSparen

B 180 days 720 days 7.0 0.00943 yellowish liquid

C 7.0 0.00963

Table 3

Results of the analysis of the substance sodium 2-((4-amino-5-(thiophene-2-ylmethyl)-4H-1,2,4-triazol-3-yl)thio)
acetate during the accelerated aging study

Series | Experiment duration | Fduivalent storage h __Quality indic:t(;]rs
" period | pH | owencper | Appearance

A 7.0 0.01023 )

B 60 days 240 days 7.0 0.01038 Povvdercoof1 Zfllowmh
C 7.0 0.01028

A 7.0 0.00987 )

B 120 days 480 days 70 0.00991 Powder coofl (})/rellowmh
C 7.0 0.00984

A 7.0 0.00960 )

B 180 days 720 days 7.0 0.00968 Powder :(fl (})/rellowmh
C 7.0 0.00961
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stance of sodium 2-((4-amino-5-(thiophen-2-ylmethyl)- 3. Long-term exposure to high temperature was inves-
4H-1,2,4-triazol-3-yl)thio)acetate has been investigated. tigated for the 1% aqueous solution and the substance

2. It has been determined that hydrogen peroxide and sodium 2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-tri-

ultraviolet radiation have the greatest impact on the sodium  azol-3-yl)thio)acetate. It was determined that the shelf life
2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-  of the substance and the 1% aqueous solution of sodium
3-yDthio)acetate. Therefore, it is recommended to store the  2-((4-amino-5-(thiophen-2-ylmethyl)-4H-1,2,4-triazol-
observed objects in conditions free from solar radiation. 3-yl)thio)acetate is at least 2 years.
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JAJIsA ABTOPIB
«OJIECBKU MEIUYHHUH KYPHAD»

Binomocti npo Buganus

«Onecpkuil MEOUUHUIN JKypHam» OylIo 3aCHOBAaHO
B 1926 pori. 3a kimbka poKiB BiH HaOyB HEaOMSIKOTO aBTO-
PHUTETY cepell HayKOBIIB. Y HbOMY JIpyKyBalll CBOI Iparli
BYEHI, yni iMEHa OyJIM BCECBITHBO BiJJOMI BXE TOTO 4acy
a0o sKi 3100ynu BU3HAHHS B MaiiOyTHROMY. Ta 3romom, Ha
nouatky 1930-X pokiB, BUAAHHS XypHaIy OyJ0 TpHIIHU-
HeHo. [Tonosienuii y 1997 poui, BiH 3a KOPOTKHH Yac BiJi-
HOBHUB CBIil aBTOPUTET 1 MOCIB YUJIbHE MICIIE Cepell HayKo-
BHMX BHUJIaHb KpaiHU.

3aCHOBHHUKOM 1 BUAaBIeM «OeChbKOTO METUIHOTO KY]P-
Hary» € OnecbKkuil HaIliOHATBHAN MEINYHUN YHIBEPCHUTET.

TonmoBHIM pemakToOpoM i3 YaciB BiAHOBIICHHS BHIYCKY
xKypHaiy € akagemik HAMH VYkpainwm, naypear [lepxaBHoi
mpemii Ykpainu B. M. 3anmoposkan. J{o cxirangy pemakiiitaoi
KOJICTIi Ta pemaKmiiHOl paad BXOIATH BiIOMI BITYH3HSHI
i 3apyOiXHI BUCHI.

«Onecpkuil MeAMUHUM )KypHA» BKItoueHui o [lepe-
JIiKy HayKoBUX ()aXxOBHX BHJaHb YKpaiHu B kareropii «b»
(ranmy3s — MeM4HI HaykH, creniaabHocTi — 221 «Croma-
ToJoristy, 222 «Menununay, 226 «®Dapmaris, TpoMuc-
noBa dapmaris», 228 «Ileniarpis» (Hakaz MinicrepcTsa
ocBith i Hayku Ykpainu Ne 894 Bin 10.10.2022, nonarok 2;
JOCTyN 3a mocwiaHHsM https://mon.gov.ua/storage/app/
uploads/public/634/554/a9b/634554a9b478a810320066.
pdf; Haka3z MinictepcTBa ocBiTH 1 Hayku Yipaiam Nel85
Bim 20.02.2023, momatok 4; moCTymn 3a MOCHJIAHHSIM

https://mon.gov.ua/storage/app/uploads/public/640/5b3/0
d1/6405b30d14b2a618655959.pdf). Llopoky B xypHami
JIPYKY€ETbCS OMU3BKO JIEB’SIHOCTA CTaTel 1 MOBIJOMIICHB.
Bin HagxomuTh 10 HaWBigoMimmux Oi0OMiOTeK KpaiHu,
BEIMKMX HAyKOBUX LIEHTPIB, JECATKIB HaBYAIBHUX
3aKs1ajiB. Moro mosBy TiZHO OiHEHO 3a MEKAMH HAIIOi
Kkpainu — BiH 3aHecenuidd no Index Copernicus, Ulrich’s
Periodicals Directory, BASE-Search, Google Axane-
mii, «HaykoBoi mepioguku Ykpaium», Scopus Content
Selection and Advisory Board (CSAB) po3nisHyna
3asBKy XypHal1y «OIecbKOoro MEJUYHOTO JKypHAIy» Ta
cxBanmia i I pedepyBaHHS B HAyKOMETpUUHIN 0Oas3i
Scopus 25.10.2023 p.

VYV cepmHi 2022 poky HaykoBe BHmaHHA «OmechKuit
MEMYHUI KYpHAT» OTPHUMAIIO TPUMICSYHY CTHIICHIIO Bif
npoekty «IlinTpumka ykpaincekum peaxoserisim» (SUES —
Support to Ukrainian Editorial Staff). SUES e iniiatuBoro
€BPOIICICHKNX YCTaHOB Ta OpraHizaiiid, MeTa SIKUX I0JIs-
rae B MITPUMII HAyKOBOT CIIJILHOTH YKpaiHu.

Posnoscromxyersest 3a nepenmaroro. [lepeamnaruru
KypHaJl MOXKHA B Oylb-SIKOMY TEPEAIUIATHOMY ITyHKTI.
[Mepenmnaruuii ingexc — 48717.

KypHan BUXOIUTH IIiCTh pa3iB Ha PiK.

ISSN 2226-2008

DOI 10.54229/2226-2008, 10.32782/2226-2008 (1o4n-
Hatour 3 Ne 3 (181) 2022 p.)

TIPABIJIA IIIJITOTOBKU CTATEM /10 «OJIECBKOI'O MEJJUYHOTI' O KYPHAJTY»

1. B «OnecbkoMy MEIUYHOMY KypHAJID» ITyONIKyIOTHCS
TCOPETHYHI ¥ OINI/IOBI CTATTi, SIKi BiIOOPA’KarOTh BAaXKITHBI
JIOCSTHEHHSI HAyKH, IMIICYMKH 3aBEpLICHHX OPUTiHATIBHHX
KINHIYHAX Ta eKCIIePUMEHTAIBRHUX JOCHTIKEHb, OCHOBHI
pe3yIBTaTH JUCEePTALiMHIX POOIT 13 MEAUIIMHMN, CTOMATOJIOTI1
Ta (hapmariii, a TaKOXK MaTepiaad MEMOPIAIBHOTO XapaKTepy.

2. Jlo po3misgy TpUAMArOThCs MPOOJIEMHI Ta OpPHTi-
HaJIbHI CTATTI 3araIbHUM 00CSITOM 7—15 CTOPIHOK, OTVISLIH —
10 12-20 cTopiHOK.

3. He npuiimMaroTbest cTarTi, sKi Bxke OyJIM HaApyKOBaHi
B IHIIUX BUJIAHHSIX 200 3apONOHOBAHI 10 MyOJiKallii Kijb-
KOM BHJAHHSIM BOJHOYAC, a TAKOX POOOTH, SIKi 332 CBOEIO
CYTHICTIO € TIepepOoOKOr0 OIMyONIiKOBAaHMX paHIMIEe CTarei
1 HE MICTATh HOBOTO HAyKOBOTO MaTepiasry abo HOBOTO
HAyKOBOTO OCMHMCIICHHSI BXKE BiZIOMOTO MaTepiay.

4. Y xypHaIi APYKYIOThCS:

a) pe3yabTaTH OPUTIHAIBHUX AOCITIKEHB Y IPIOPHUTET-
HUX HampsMax pO3BUTKY MEAWYHHX, CTOMATOJIOTIYHHX Ta
(hapMaIeBTUIHNX HAYK;

0) pobotu 3 QyHIaAMEHTaIBHUX Ta NPUKIAJIHUX IPO-
OmeM i3 TakuX cremiaabHOCTeH: 221 — cTOMATONOrIs,
222 — meauuuHa, 226 — dapmariis, npomucioBa dapmaris,
228 — memiatpisi:

— IreHeTHKa Ta NPUKIIAIHI aCTIEKTH MEIMYHOT TeHETHKH;

—Oio¢iznuni  Ta  MOpOPYHKIIOHANBHI  Xapak-
TEPUCTHUKH KIITHH OpPraHi3My IPH Pi3HUX BHIAX MaTOJIOTi;

— po0oTH 3 HOBITHIX KIITHHHUX TEXHOJIOTIH;

— HOBITHI pO3pOOKHM B Taiy3i 3arajbHOI 1 KIIHIYHOT
(bapmaxororii Ta hapmariii;

— IOCSATHEHHS B Tajly3i BUBUEHHS €TIONOTI1, MATOreHe3y
Ta JIIarHOCTHKH CY4aCHUX 3aXBOPIOBAHb;

— mpo(iTaKTHKa 3aXBOPIOBaHb, INCIUICHHS, 3armodi-
TaHHS 0COOTMBO HEOE3MEYHNM 3aXBOPIOBAHHSM;

B) EKCIIEpUMEHTaJbHI JOCTIHKEHHs, OIISAN, KJIIHIYHI
BUIIA KK, HOBI METOIU Ta TEXHOJIOTII 3 CYYaCHUX aKTyaJbHUX
npo0JIeM CTOMATOJIOT i, MEAMIIMHY, TIeAiaTpil Ta Gpapmaryii;

r) iHdopmaris, XpoHika, roBijei, marepianu 3 ictopii
HayKH Ta MeJULMHHM, papMallii, croMaToorii, peneHsii.

5. CTarTst HAQICWIIAETHCS IO PEIAKIIl B CICKTPOHHOMY
BapiaHTi 31 CKAHOM IEpIIOi CTOPIHKM 3 MIAIMCAMH BCIX
apropiB. CBOIMH MiJIHCaMH aBTOPH TapaHTYIOTh, IO
CTATTIO HAMHMCAHO 3 JOTPUMAHHSIM MPABWI IiATOTOBKH
crareil 10 «OJeChbKOro MEIUYHOIO KYypHAIY», eKCIepH-
MEHTaJbHI Ta KIiHIYHI TOCHiIKeHHS Oy BUKOHAHI Bij-
MOBITHO 0 MIPKHAPOJHUX €THYHUX HOPM HAyKOBHUX JOCIHi-
JDKeHb, a TAKOXK HAJAIOTh PEMaKIlii MpaBo Ha MyOmiKariiio
CTaTTi B J)KypHAaJI, PO3MIIICHHS 11 Ta MarepiajiB 10a0 Hel
Ha caifTi )KypHaJy 1 B IHIINX JpKepeax.

6. Crarta CynpoBOKyeTbcst ckaHoM (1) Hampas-
JICHHS 70 PEAaKili, 3aBi30BAHUM IIJIIIUCOM KepiBHHUKA
Ta TICYATKOK YCTAHOBH, JIC BUKOHAHO po0oTy, (2) Bimomoc-
TSIMH TIPO aBTOPIB (3 JEKIapyBaHHSIM y4acTi KOXKHOTO aBTOpa
3 JIeTajizalliero BKIamy y MiIrOTOBI cTarTi), (3) mexmapa-
€0 IIIO/T0 OPHUTIHANBHOCTI TEKCTY HAYKOBOI CTAaTTi, a Uit
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BITUM3HSHUX aBTOPIB TaKOX (4) eKCHIEPTHUM BHCHOBKOM, 1110
JIO3BOJISIE BIIKPUTY Ty OITIKAITiFO.

7. SIKmo y cTarTi BUKOPUCTaHO Marepiaiy, sKi € IHTeIeK-
TYaJILHOIO BIIACHICTIO KiJIKOX OpraHi3alliii i paHiiie He myosi-
KyBaJICsI, aBTOP Ma€ OfIepKaTH JIO3BLT Ha X MyOMiKariro Bif
KOXKHOT 13 IIMX OpraHizaiiii i Hajicnary Horo pa3oM 3i CTarTero.

8. Tekct mpyKyeThcs dYepes IMIBTOpa iHTEpBAIY Ha
CTaHAapTHOMY MAIIMHOTIMCHOMY apKyllli (IIMpHUHA TOJIB:
JIBOTO, BEPXHBHOTO Ta HIKHBOTO — IO 2 CM, TPABOTO —
1 cm) mpudrom Arial (Arial Cyr) abo Times (Times Cyr)
po3mipom 14 myskTiB. CTOpiHKa TEKCTY TIOBUHHA MiCTUTH
He Oinbiie 30 psiuKiB.

9. Moga crareif — aHIIilichKa Ta yKpaiHChKa (IlepeBara
BIJIIA€THCSI AaHTIIOMOBHHM POOOTaM).

10. Matepian crarti Mae OyTH BHKIAJCHUN 32 TAKOIO
CXEMOIO:

a) innekc YJIK — 3miBa, BIAMMOBITHO IO KITFOYOBUX CIIIB;

0) iHimiamm Ta npi3Buie aBropa  (aBTOpIB),
ORCID ID xoxxHOTO aBTOpA;

B) Ha3Ba CTarTi;

T) TIOBHA Ha3Ba YCTAHOBH (YCTaHOB), /Ic BUKOHAHO POOOTY,
MicTo, KpaiHa. SIKIO aBTOpPIB KiJIbKa i BOHU NPALIOIOTh
Y pi3HHX YCTaHOBAX, TOZ1 HEOOX1THO apabCchKuMu udpaMu
MIO3HAYUTH LU(PPOBUI HAPSKOBUI 3HAK, 10 BiJIOBIIAE
YCTaHOBI, Jie IPAIIOe KOKHUH 3 aBTOPIiB; a Ha3Ba yCTaHOBU
Mae OyTH BKa3aHa 3 BiJIOBIIHMM IM(POBUM IHO3HAYEH-
HsAM, €NIeKTpOHHA ajnpeca (aapecu), HOMep TenedoHy;

J) JBa pe3ioMe: YKPAiHCHKOI0 MOBOIO 00CSATOM JI0
800 apyxoBanux jitep (0,45 CTOpiHKH) Ta aHIIIHCHKOIO
obcsrom 1o 1800 npyxosanux mitep (1 cropinka). Pestome
YKpPaTHCHKOIO MOBOIO Ma€ CKJIAJaTHCS 32 TaKOK CXEMOIO:
innexe YJIK, inimianm ta npizBuine aBropa (aBTopiB), Ha3Ba
CTaTTi, TEKCT Pe3loMe, KIIIOUOBI CJIOBa (He OUIbIIe 1’ SITH);

¢) IMMOCTaHOBKA POOIIEMH B 3arajbHOMY BUIIIAII Ta ii
3B 530K 13 BXJIMBUMH HAYKOBUMH Ta IPAKTUYHUMHU 3aB-
JAHHSAMH;

K) (OPMYITIOBAHHS METH CTaTTi (IIOCTAHOBKA 3aB/IaHHS);

3) MaTepiaiv i MeTOIH JTOCIHIPKSHHS 3 OIIICaMU METO-
JB AOCIIKSHHS, KIJIBKOCTI Ta PO3MOALTY 00’ €KTIB AOCIi-
JUKeHHA. Mae OyTW 3a3Ha4eHO NOTPHMAaHHsS HPHHIMIIB
Etnunoro kozekcy BeecBiTHboT MennuHOT acorianii (I'esb-
CIHCBKa JIeKJIaparllisi) o0 JOCHTIHKEHb, J0 IKHX JOTyda-
I0Th JIIOfiel, a0o nmpuHOumiB JupekTuBu €BpomeicbKoro
Coro3y 2010/10/63 EU miozo eKcriepiMeHTIB Ha TBapUHAX;

W) BUKJIAJ OCHOBHOIO MaTepiany JOCIIHKCHHS 3 MOB-
HHUM OOI'PYHTYBaHHSM OTPHUMaHUX HayKOBHUX PE3yJIbTaTiB;

K) BHCHOBKH 3 JIOCHI/DKCHHS 1 HEPCIEKTHBU I0JalIb-
IIMX pO3pOOOK Yy IIbOMY HAIIPSIMi;

J) JIITepaTypHi MOCHUJIAHHS B MOPSAIKY iX IIMTYBaHHS
a60 3a andasiToM.

11. Pe3tome aHINIIHCHKOIO MOBOIO Ma€ KOPOTKO IOBTO-
PIOBaTH CTPYKTYpY CTAaTTi, BKIIIOYHO 31 BCTYIIOM, METOIO Ta
3aB/IaHHSIMH, METOIaMH, Pe3yJIbTaTaMi, BUCHOBKaMH, 1 Mic-
TUTH KJTIOYOBI cioBa. [Himianm Ta mpi3Buine aBTopa (aBTO-
piB) NOAIOTBCS y TpaHCiiTepanii, Ha3Ba CTaTTi — y Hepe-
KJIa/1i aHDITIHCHKOI0 MOBOFO. KITIOWOBI CITOBa i 1HII TEPMiHU
CTaTTi MArOTh BI/IMOBIATH 3araJIbHONPUHHITAM MEIUIHUM
TepMiHaM, HaBEICHUM Yy CIIOBHHKaX. He ciiz BUKOpHCTO-
BYBATH CJICHT i CKOPOUCHHSI, SIKI HE € 3arajJbHOBKUBAHUMHU.

12. Ximigai Ta MaTeMaTW4Hi (GOPMYIH BIPYKOBYIOTH
abo BrucyroTb. CTpykTypHi (opMynn oQopMIISIOTE SIK
pucyHKH. Y hopMylax po3MidaroTh: Mali Ta BEIHKI JTiTepH

(BeMKI 1M03HAYAIOTh [BOMA PHCKaMH 3HH3Y, Malli — JIBOMa
pUCKaMH 3BepXy IPOCTUM OJIBIEM); JATHHCHKI JTEpH
TIKPECIIIOIOTH CHHIM OJIIBIIEM; TPELbKi — 00BOJISITH YePBO-
HUM OJIIBIIEM; IIIPSIIKOBI Ta HAAPSAKOBI HU(pH Ta JIITCPU
MO3HAYAIOTh JIyTOI0 [TPOCTUM OJIIBIIEM.

13. 'V crartax cii BHUKOPUCTOBYBaTH MiKHApOIHY
cucremy omuaunb CIL.

14. PucyHKM 1 MiONHCH 0 HUX BHUKOHYIOTH OKPEMO.
Ha 3BOpoTHOMY 00111 KOXXHOTO PUCYHKA ITPOCTUM OJiBLEM
CIIiJI yKa3aTh Horo HOMep 1 Ha3By CTaTTi, a B pa3i HeoOXij-
HOCTI ITO3HAUUTH BEPX 1 HU3.

15. Tabnwmi ciix ApyKyBaTd Ha OKPEMHX CTOPiH-
KaxX, BOHH TTOBHHHI MaTH HyMepamiro Ta Ha3By. Ha momsax
PYKOITUCY HEOOXiTHO BKa3aTH MiCIle PO3MIIICHHS PUCYH-
KiB 1 TaOmuie. [HQOpMarris, HaBejeHa B TaOMHIAX 1 Ha
pHCYHKaX, He IOBUHHA JyOJIIOBaTUCS.

16. Crnmcok JiTepaTypHHUX JDKEpPEN MOBHHEH MICTHTH
TIepeTiK Mparfh 3a ocTaHHi 10 POKiB 1 JIMIIIE B OKPEMUX BUTIAM-
Kax — OuteIn paHHI myOmikamii. B opuriHamsHEX poboTax
IUTYIOTH He Oubie 20 mkeped, B ompiaax — 1o 60. Ha koxHy
po0OTy y crnmcKy Jiiteparypu Mae OyTH INOCHJIAHHS B TEK-
cti pykormcy. Jliteparypa y CIHCKY pPO3MIILYEThCS 3TIHO
3 MOPSIAKOM TOCHJIaHb Ha Hel B TEKCTI CTarTi, SIKi MMOAAI0Th
Y KBaIpaTHUX Ty’KKax, a0o 3a ajndasitom. SIKII0 HABOAATHCS
po0OTH JIMIIIE OHOTO aBTOPA, BOHM PO3MIIILYIOTBCS 33 XPO-
HOJIOTIYHNM TOpsiKoM. /1o CIMCKy JliTepaTypHUX JpKepes He
CIIiJT BKITIOYATH POOOTH, SIKI I1Ie HE HaJIPYKOBaHI.

17. Cnucok siteparypu O(GOPMITIOETHCS JIATHHHIEIO 32
HIKYEHABEJICHUMH CXEMaMH aHDIIHCHKOI0 MOBOIO ab0 TpaH-
critepoBani. OdopmiroBaTy iX HEOOXITHO 3TiITHO 31 CTaHIApP-
ToM National Library of Medicine (NLM) a6o Vancouver style.

s 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. Am J Gastroenterol.
2014;109:S473. doi: 10.1016/S0016-5085(14)60282-1.

[Ipi3Bumia aBTOpiB Ta Ha3Ba KypHATY IOAAIOTHCA
JATHHULCIO Y TPAHCIITepalii, Ha3Ba CTAaTTi — y MepeKIai
AHNIIIHCHKOI0 MOBOIO. TpaHciiTeparito MOXHa 3pOOUTH
aBTOMAaTHMYHO Ha calTi http://ukrlit.org/transliteratsiia.
VY 6i0miorpadiuHOMY MOCHJIAHHI KOXHOTO JDKEpesia CIIijl
BKa3aTH BCiX aBTOPIB, BIJJOKPEMIIIOIOUN OJIUH BiJl OHOTO
KOMOIO 1 po6inoM. [Himianm BKa3yroTh Micis Mpi3BHUINA,
3HAKaMH MyHKTyalii He BiJOKpeMIIoloThCs. [1oBHI iMeHa
aBTOPIB HE HaBOJATHCA. Y BUNaaKy 7 i Oijbine aBro-
piB CTaBUThCS MOCHIaHHS “et al.” micis mepmux TPbOX
npizBull. Skmo aBropiB 6 i menme, “et al.” He BHKO-
pucroByetThes. Ilicns mepesiky aBTopiB CTaBISTh KPAINKy
i mpo6in. Ha3a myOmikamii HaBOAWTHCS AHTIHIICHKOIO
MOBOIO TIOBHICTIO, 06e3 ckopoueHb. [licist Ha3BH cTarTi
CTaBIIAITh KpanKy 1 mpo6in. Ha3ea nepioquaHOro BUIAHHS
HaBOAMTHCS aHIIIHCHKOI0 MOBOIO a00 TpPaHCIITEPYETHCS
CHUMBOJIaMH JIaTUHCBKOTO andasity. J[03BoJs€THCS HABO-
JTUTH 3apEECTPOBAHI CKOPOUYCHHS HA3BH MNEPIOAWYHOTO
BUAAHHS. 3a3BWyail msg (opMa HAMHMCAHHS CaMOCTIIHO
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NPUUMAETHCS BUIAHHSIM, 1i MOXKHA JI3HATHCS Ha CaWTi
KypHaiy, BUIaBHHUITBa, Ha caiTi ISSN abo HeoOxinHO
HaBOIWUTH HOTO TOBHY Ha3By 0e3 ckopodeHHs. Has3Bu
BITYM3HSIHMX JKYPHAIIIB CKOpOYyBaTH He MokHa. Ilicis
Ha3BM BHIAHHS CTaBIATH Kpamky 1 mpoOur. I[Hdopma-
i IOM0 BUIAHHS: PIK BHIAHHS BiJIOKPEMITIOETHCS
Kpankor 3 KOMOIO, MOTIM HABOAMTHCS HOMEDP TOMY,
SKIO HEOOXIZHO, Y KPYIVIMX JYKKaX BKa3y€eThCcs HOMEp
JKYpHaJy, IICNs JIBOKPANKW HABOJMTHCS Jiara3oH CTO-
piHok. Jlms craTTi, MO HAApPyKOBaHAa HE AHDIIHCHKOIO
MOBOIO, HATIPHUKIHITI C(HOPMOBAHOTO MOCHIIAHHS y KPYTIIHX
Jy’)XKax BKa3yeTbcs MoBa opurinaimy. [lomarkosa iHdop-
Maiiist crocoBHo crtarti — HoMmepa DOI («DOI: https://doi.
org/...»), PubMed ID, pexxum noctymy 0 nepuiomkepena
TOILIO — HABOJIUTHCS HANPHKIHII MOCHIaHHS Yy (opmari
aKTUBHOTO rineprnocuianns. opma mias 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).

[Ipi3BHIIa aBTOPIB MOAAIOTHCS y TpaHCIITEpallil, Ha3Ba
mpaili — y nepeksaii aumIiicbkor0. [0I0BHE B OMUCaX KOH-
(epenuiii — Ha3Ba KoH(EpeHIil MOBOIO opHriHaly (moja-
€ThCS Y TPAHCIITEpALlii, IKII0 HeMaE ii aHTTIHChKOI Ha3BH),
BUJUIAETHCA KYPCHBOM. Y IIy)KKaX HaBOIUTBHCS HEpeKiIaj
HA3BHU aHTIIHCHKO0. BUXimHI TaHi (MicIie IpoBEeICHHS KOH-
(epeHTtIii, MicIie BUIaHHSA, PiK, CTOPIHKH) — aHTIIIHCHKOIO.

Jna monozpagiit ma inuwiux KHUIHCOK:

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 MOHAIOTHCSA Yy TpaHCIiTEpallil,
Ha3Ba KHIKKH — y TpaHCIiTepalii 3 NepeKsajoM aHmil-
CBHKOIO MOBOIO y KBaJpaTHUX AyXkKKax. Miclie BUaHH, PiK
BHJIaHHS, 3arajibHa KUIBKICTh CTOPIHOK — aHMIIKHCHKOIO,
Ha3Ba BUJIAaBHUIITBA — y TPAHCIIiTEpaIlii.

3ayearcyemo: y crcKy JaTHHMIECIO NOTPIOHO 3a3HA-
YaTH BCiX aBTOPIB JIITEpPaTypHOTro JKepena, Ha ske Bu
nocminaerech. Takok He CliJi y HbOMY 3aCTOCOBYBATH
3HaKW po3nineHHs: // Ta — HasBy /okepena (5kypHai, KOH-
(epeH1is, KHUTa) 3aBKAN BUIUISIOTh KyPCHBOM.

Hamnpukinni niTepatypHOro Jpkepena moTpiOHO BKasy-
Batu 1uposuid imentudikarop crarri DOI, skmo takuit
€. JloTpuMaHHs UX TpaBHII 3a0€3MEUUTh KOPEKTHE Bil0-
Opa’keHHs IUTOBAHUX JKEpeN y OLIbIIocTi pedepaTHBHIX
HAYKOMETPHYHUX 0a3 JaHHX.

18. CkopoYeHHS CIIiB 1 CIIOBOCIIOIYYEHb ITOJAIOTHCS
BignosigHo 1o JACTY 3582-97 i 'OCT 7.12-93.

Jliis THX, XTO HE Mae JocTyIy A0 nmoBHoro tekcty JICTY,
Ha caiiti OnechbKoro MeIyHIBEpCUTETY HABEICHO TPHKIIAIN
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odopmiteHHst 0i0miorpadiuanx 3ammciB. JlocTym 3a mocu-
nanusaM http:/libblog.odmu.edu.ua/p/blog-page 8912.html.

19. Jlo npykoBaHHMX MaTepiayiiB, BUKOHAHHX i3 BHKO-
PHUCTaHHSIM ~ KOMIT'IOTEPHUX TEXHOJIOTiH, 00OB’SI3KOBO
JIOIAIOTHCSI MaTepiaii KOMIT FOTepHOTo Habopy Ta rpadiku
B €JICKTPOHHOMY BUTJISIII.

Tekct morxe Oytu Takux (opmaris: Word for Windows,
RTF (Reach Text Format).

I'padiunmii marepian ciij noxaBaTtH B OKpeMux aii-
nax ¢opmarie XLS, TIFF, WMF at6o CDR. Posninbna
37IaTHICTh MITPUXOBHX OpHTiHANiB (Tpadiku, cxemn) dop-
mariB TIFF nosunna 6ytm 300-600 dpi B&W, namis-
ToHOBUX ((ororpadii Ta in.) — 200-300 dpi Gray Scale
(256 rpamariii ciporo). lllupuna rpadiyHUX OpUTIHATIB —
5,5,11,51 17,5 em.

20. CrarTi mIgarThCs HAYKOBOMY PElEH3YBaHHIO, 3a
pe3yabpTaTaMy SIKOTO YXBAJIOETHCS PILIEHHS PO JIOLLIb-
HiCTh myOmikarii podotn. BigxmieHi craTti He moBepTa-
I0TBCS 1 TOBTOPHO HE PO3TIIAAAIOTHCS.

21. Pemaxmis 3amumae 3a cO0OI0 MPaBO pPEAAKIITHOL
MIPAaBKH CTATEH, sIKa HE CITIOTBOPIOE X 3MICT, 00 TIOBEpHEHHSI
CTaTTi aBTOPY JUIS BUNIPABJICHHS BHSABICHHUX JAC(EKTIB.

22. Jlaror0 HAAXOKEHHS CTATTI IO KYPHAIy BBaXKa-
€TBCS JICHb OTPUMAaHHSI PEAAKIIEI0 OCTAaTOYHOTO BapiaHTa
TEKCTY.

23. Ilicns oTpuMaHHS MIATBEPPKCHHS BiZl PEIKOJICTil
PO MPUUHSTTS CTArTi J0 MmyOsikamii HaJlaroThCsl PEeKBi-
3WUTH JJIS CIUTATH MyOJTiKaniiHoro BHeCKy. Bapricts my0umi-
kauii cranoBuTh 2000 TpuBeHb (3a 12 CTOPIHOK). 32 KOXKHY
JTOJIATKOBY CTOPIHKY HEOOXIHO JOAaTH 10 IyOIiKaIiiHOTO
BHecky 40 rpuBeHb. [lyOmikanmiiiHMH BHECOK HOKPHBAE
BUTpATH, OB’ sI3aHi 3 KOPEKTYPOIO 1 pelaryBaHHsIM cTarei,
MaKeTyBaHHSIM XXypHaJIy Ta PO3MIILECHHSAM HOrO eJIeKTpo-
HHOI Bepcii. 3a Oa)kaHHSM aBTOP CTATTi MOXE 3aMOBHTH
co0i ApyKoBaHUI NPUMIPHHK XypHaiy. BapricTs npykoBa-
Horo puMipHuKa — 800 TpUBEHB, SKi HEOOXITHO CIUTATHTH
IOJATKOBO JIO MYONiKamiiHOTO BHECKY. I[linTBepmKeHHS
MPOBENEHOI OIUTaTH (BiJCKAHOBaHY KBHTaHIIIO abo Il
¢ororpadito) aBTOp HA/ICKIIAE B €ICKTPOHHOMY BUIIIAL Ha
e-mail omj@onmedu.od.ua.

24. Penaxkuist «OechKOro MEIUIHOTO KypHaTy»: Baiti-
XOBCBKHH TIPOB., 2, pekropar OaechKOro HaIiOHAIEHOTO
MeINYHOTO yHiBepcuTeTy, M. Oneca, 65082, Ykpaina,

e-mail: redkolehiaOMJ@onmedu.edu.ua

TexuiuHMIA cekpeTap penakiii — Yebanenko Mapis,

ten.: +380 (67) 761 76 60

KonraktHa ocoba (BupaBamumii gim  «lenbBe-
Tuka») — Jlemuenko Xpuctuna, Ten.: +380 (93) 035 42 60;
e-mail: omj@onmedu.od.ua

HayxoBuit penakrop — Antonenxko Ilerpo, Ten.: +380
(97) 587 56 36

Cropinkn kypHaiy: journal.odmu.edu.ua, journals.
onmedu.od.ua/index.php/med/home

25. Crarti, 0 HE BIINOBINAIOTH UM IPaBUIIAM,
He po3nigaroThes. Ilepenpyk crateidl MOXJIMBUI Julle
3 MMCHMOBOT 3rOJIM PEAAKLIT Ta 3 IOCUIAHHIM Ha )KypHaJl.

Cepeonitl uac ouikyeanns nyonikayii (Bim DHA Tomadi
JI0 ITHS yOriKarii) — 2—8 MicsiB (3aeKHO Bill (PaKTHIHOT
KIJTBKOCTI TIOMAHWX aBTOpaMH MyONiKaIliif y KOHKPEeTHHH
BUITYCK).
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Jomatok mo [IpaBuit miAroToOBKU cTaTei
110 «ONIeChbKOT0 MEJINYHOTO JKYPHAITY»

JEKJIAPALISA
100 OPUTiHATBHOCTI TEKCTY HAYKOBOI CTATTi

S(vmm), (IL.LB. agmopa abo agmopie — 3a3Hauaromsc
6ci aemopu Haykoeoi cmammi), JIEKIApYyIO(€MO), IO
y CTarTi (Ha36a HAyKo6oi cmammi) HASIBHUI OPUTIHAIb-
HUH TEKCT, OTPUMAaHUH y pe3yibTari BIACHUX JOCIIIKCHb
(KJITHIYHUX CIIOCTEPEXKEHb), GI0CymHi HEKOPEKTHI LIUTY-
BaHHS, 3alI03MYCHHS 1HIIIOTO TEKCTY, BiIOMOCTI, Iiependa-
yeHi cT. 32 Ta 69 3akony Ykpaiau «IIpo BUIILy OCBITY».

3asBmsro(eMo), 0 Mos(Hala) HaykoBa poOOTa BHKO-
HaHa CAMOCTIHHO i B Hill HE MiCTATHCS €JIEMEHTH IUTariary.

VYci 3anmo3uyueH s 3 IPYKOBAaHUX Ta €NEKTPOHHUX JDKe-
pell, a TaKoX 13 3aXUIIEHUX paHillle HAyKOBUX POOIT, KaH-
JMUIATCHKUX 1 JOKTOPCHKHUX JUCEPTALliif MAIOTh BiAMOBIAHI
MOCHJIAHHSI.

S(mu) o3naiiomienui(i) 3 ynHHAM [loNOXKEHHSM TIPO
BUSIBJICHHSI aKaJIEMIYHOTO IIIariary, 3riJHO 3 SIKUM HasB-
HICTh IUIariaTy € TMiJICTABOI [UIS BiIMOBU HPUHHSITTS
HayKOBOI CTaTTI /10 OMyOJIIKyBaHHS B HayKOBOMY JKypHaJi
OJ1echbKOro HaliOHAIBHOTO MEMYHOTO YHIBEPCHUTETY.

Jara Mignuc(u)

Hpumitku: 1. YV [exnapanii moBUHHI OyTH MiamucH
BCIX aBTOpIB HAyKOBOi CTAaTTi, sIKI MalOTh OyTH 3acBig4eHi
YCTaHOBOIO, JI€ BOHU NIPALIOIOTb.

2. SIKIO aBTOpM CTATTi € CHIBIPAL[iBHUKAMH PI3HUX
yCTaHOB, To Jlexiapariis moBUHHA OyTH 3 KOKHOI yCTaHOBH.

HOPAJOK PELIEH3YBAHHS
PYKONHUCIB HAYKOBUX CTaTel, AKi HAAXOAATH MJIs1 MyOsmikaii
10 perakuii «OnecbKoro MeIN4YHOro ;KypHaIy»

HayxkoBi crarTi, siki HaaXomsaTh sl ImyOmikamii 0
penakiii «Onechbkoro MeIMYHOTO JKYpHAy», MiJUISTaloTh
PEICH3YBaHHIO. 3aBIaHHIM PELICH3YBaHHS € MAKCUMAIILHO
00’€KTHBHA OI[iHKA 3MICTy HAyKOBOi CTarTi, 11 BiAIOBIJ-
HOCTI BUMOTaM JKypHaiy, aHaji3 ii mepeBar Ta HEJOJNIKIB,
BHHECCHHS KOHKPETHHX PEKOMEHMAIH om0 i BIOCKOHA-
JeHHs. BinnoBifaibHUil cexperap JKypHaay HpPOBOJIHUTH
TIOTIePETHIN aHali3 cTarTei, IO HAMINILIA 0 pemaKIIii,
IXHIO BiIIOBITHICTD TEMAaTHUIlI Ta CIeEIiali3allii KypHay.
Peren3enTiB mpu3HAYa€ TOJOBHUI pemakTop >KypHAIy.
B okpemux BHIaJKax 3a PIIlICHHSM TOJIOBHOTO pellakTopa
MpU3HAUCHHs perieH3eHTa(iB) Moxe OyTH TOpydeHe WICHY
penakiiiiHoi Koserii abo BUPIILICHE Ha 3acCiIaHH] peaaKiii-
HOI KoJjierii.

Perien3eHTaMu xypHaly € D0CBiaueHi (axiBIii — JOK-
TOPH HAYK, WICHH PEIKOJICTI1 )KypHAITy Ta Oro peakIiiiiHo1
paau. Y pasi HoTpedu pemakilis 3aIy4ae 10 pelicH3yBaHHS
CTOPOHHIX (axiBIliB. PerieH3eHTH MarOTh BiAMIOBIIaTH KBa-
nidikaniitanM BuMoram 3rigHo 3 Hakazom MOH VYkpaian
Bim 15.01.2018 Ne 32. HaykoBi cTarTi, 110 HATIWIUTH 10
JKYpHaITy, CIPSIMOBYIOTHCSI Ha PELCH31I0 OTHOMY PpeleH-
3€HTY, 32 HEOOXiTHOCTI — ABOM pereH3eHTam. J[ms Bcix
CTaTel, 110 HAJIXOASATH 10 JKYPHAIy, BU3HAYAEThCS PIBEHb
1XHBO1 YHIKQJIBHOCTI 32 10oTIoMOror0 CHCTEMH TIPOTpaMHO-
obumcioBanbHOrO Komiuiekey Strikeplagiarism.com.

Iling dvac pereH3yBaHHS OI[IHIOIOTHCS BIAMOBIIHICT
CTaTTi TEMaTHUI )KypHaTy Ta ii Ha3Bl, aKTyaJIbHICTh 1 HAYKO-
BUI piBEHb, TIepeBaru i HEOIIKH, BiJIIOBIIHICTE 0pOpM-
JICHHST CTAaTTi BEMOTraM penakiiii. HanpukiHii poOuThCs
BHCHOBOK TIPO JIONIIBHICTD ITyOmiKalii.

Penien3yBaHHs MPOBOIUTHCS KOH(IACHIIIHO 3a PUH-
IIUTIOM TTOJBIIfHOTO «CIITOT0Y» peIeH3yBaHHS (aHiI aBTOD,
aHi periersedT He 3Ha1OTh [1.I.B. omHe omHorO). Perensis
HAJA€THCS aBTOPY CTATTI HAa HOTO 3amuT Oe3 MiAINCY, BKa-
3IBKM TIPI3BHINA, IMMOCATM 1 MicHsg poOOTH pPEleH3EHTA.

B okpemux Bumnaakax Ha pOXaHHsI PEICH3EHTa Ta 3a y3ro-
JUKEHHSIM 13 PEeIaKI[iifHOI0 KOJIETIEI0 JKypHATY B3a€MOIIsS
pelieH3eHTa Ta aBTOpa MOXKE BiJIOyBAaTHCh Y BIIKPUTOMY
pexxumi. Taka MpakTHKa 3aCTOCOBYETBHCS JIMIIE B TOMY
BUIIAQJIKY, SKIIO BiIKPUTA B3a€MOJisl 3a0C3MCYUTH IOJII-
IIEHHS BHKJIQIy Marepiasly poOOTH, IO PEIEeH3YETHCS.
3a3BH4ail perieH3eHT POOUTH BUCHOBOK IIO/I0 MOXIIMBOCTI
myOmikarii crarti mpotsrom 14 mi6.

SIKIIO peleH3eHT PEeKOMEH Y€ BUIIPaBUTH a00 100Tpa-
IIIOBaTH CTATTIO, PEAKIIiS BIATIPABIISE AaBTOPY TEKCT PEICH-
311 111 BHeceHHS B poOoTy BigmoBimHWx 3miH. CrarTi,
BiJicTaHi aBTOpaM Ha BHUIIPABJICHHS, CIIiJ] TIOBEPHYTH 10
penakuii He Mi3HilIe HiXK Yepe3 CiM JHIB MicIs OJepKaHHSI.
KopekTtypu aBropaMm He BHUCHJIAIOTBCS, MPOTE SIKIIO Ie HE
nopy1ye rpadik BUXOIy *KypHaIly, MOXJIUBE HaJIaHHS Ipe-
MIPUHTY, Y SIKOMY JAOITyCTUME BHITPABJICHHS JIMIIE TOMUJIOK
HaOopy 1 akTaxy.

ABTOpY, CTaTTS SIKOTO He OyIna MpuifHATa 10 myOmiKaiii,
Ha HOTO 3aITUT BiANPaBIIETHCSI MOTHBOBaHA BiMOBa. Pyko-
TIHC CTATTi HE MMOBEPTAETHCSL.

SIKmo aBTOp HE 3TOACH i3 AYMKOIO pEIeH3EHTa, BiH
MOXXE JJaTH MOTHBOBAHY BiJIIOBI/Ib.

V pasi moTpedu 3a MOTOKSHHSAM 3 aBTOPOM MOKe OyTH
IPOBEJICHO JIONATKOBE PELEH3yBaHHSA PYKOIUCY IHIINM
(haxiBiem.

OcraTo4He pillleHHs o MyOiiKalito cTarTi Ta i Tep-
MIHM TIpUMa€e pelakiliiiHa KoJeris.

B okpemux BuIajikax 3a HasBHOCTI TIO3UTHBHOI pelieH-
31i MOkiMBa ImyOJTiKamisi cTarTi 3a pilICHHSIM TOJOBHOIO
penakropa abo HOro 3aCTyIHHUKA.

[Micns yxBaneHHsI pilICHHS TPO ITyOINiKaIio CTaTTi
penaxiis iHpopMye po Iie aBTOpa 3 yKa3aHHIM TEPMiHY
myOrTiKarii.

Opurinanu perensiit 30epiraloTbes B pemaxiiii mpots-
roM | poky.
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1. “Odes’kij medi¢nij zurnal” (“The Odesa Medical
Journal”) publishes theoretical and review articles, which
cover important achievements of science, results of com-
pleted original clinical and experimental researches, basic
results of dissertations on medicine, dentistry and phar-
macy, 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
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4. The following materials are published in the Journal:
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— 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 “The 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;

1) 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 300600 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

Technical secretary of editorial — Mariya Chebanenko,
phone +380 (67) 761 76 60

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.

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 medicnij
zurnal” (“The Odesa Medical Journal”) need reviewing.
The task of reviewing is the most objective assessment
of the content of the scientific article, its compliance with
the requirements of the Journal, analysis of its advantages
and disadvantages, making specific recommendations for
its improvement. The executive secretary of the Journal
conducts 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-

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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