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JlabopaTopHe 00rpyHTYBaHHSI MOKJIHBOCTI 32CTOCYBAHHS PE30HAHCHO-4ACTOTHOIO aHAJII3Y
AJs ineHTHiKaii BUNaJAKIB NOBHOIO PO3LeMEHTYBAHHS OAMHOYHUX
OPTONEIUYHNX KOHCTPYKILii

Beryn. 3a gaHuME nonepeHB0 IPOBEICHOTO MYIBTH(HAKTOPHOTO aHANli3y BTpara peTeHLil € OCHOBHOIO MPUYMHOIO KOHCTATaMil (hakTy
HEYCHIIIHOCTI QYHKIIOHYBAaHHs OJMHOYHMX KOPOHOK 3 OIMOpPOI0 Ha BlacHUX 3y0ax. OmucaHi B jiTepaTypi METOIH OLIHKH PiBHS PeTeHIIl
OJIMHOYHUX OPTOIEMYHNX KOHCTPYKIii HOCATH B OCHOBHOMY iHBa3iifHUIT XapakTep, abo Xk € 1abopaTopHO-Opi€eHTOBAHUMH, O€3 MEePCIIEKTUBU
X moztasbIof iMIuIeMeHTanii B KIIHIYHY PAKTHUKY.

Merta gocaigkennsi. OOTpyHTYBaTH MOXIIHBICTB 3aCTOCYBaHHS METOTY PE30HAHCHO-JaCTOTHOTO aHaNi3y 3 METOI0 Au(epeHniarii Bumas-
KiB ITOBHO{ BTpaTH IEMEHTHOI (hiKcarlii OAMHOYHHUX OPTOIEANYHIX KOHCTPYKIIH B TaOOPaTOPHUX YMOBAX.

Marepiaaun Ta metoau. [Ipuiimaroun 10 yBaru NpHHIHUIIOBI 0COOIMBOCTI MPOBEACHHS BiANOBIAHIX BUMIPIOBAaHb B X0/ peaizawii pe3o-
HAaHCHO-YaCTOTHOTO aHali3y 3 BUKopucTaHHaM amapaty Osstell ISQ mnst oOrpyHTYBaHHS 3aCTOCYBaHHS JAHOTO METOIY 3 METOIO Iu(epeH-
Iianii BUIaJKiB MOBHOI BTpaTH IeMEHTHOI (hiKkcallii OIMHOYHUX OPTONEANYHUX KOHCTPYKIiH 3alpOIIOHOBAHO BUKOPHUCTAHHS CHELiadbHUX
METaJeBIX KOBIAYKIB, SIKi IMITYIOTh INTYYHI KOPOHKH, HA OKIIO3IMHIN IPOEKIii KOTPHX PO3MINIYETHCS MOAATKOBUH MIKPOLMITIHAPUIHUN
a3, B IKHIf IPOBOJMTECS (DiKcallish CTaHAAapTH30BAaHOTO TpaHcAymepa SmartPeg. ITicns ikcanii narunka SmartPeg B mpocTopi MiKpOIITiH-
JPUYHOTO T1a3y KOBIMAYKiB BUMipIOBaHHS CTaOUIGHOCTI MPOBOAMIIM 3TiHO CTAHAAPTHOT METOAMKU PE30HAHCHO-YaCTOTHOTO aHAII3y HA BCIX
koBnavkax (mo 10 pst koxkHOT rpymu 3y6iB) 0 mpoBeAeHH iX (ikcawii Ha CKIOIOHOMEPHHUHI LIEMEHT 1 yepe3 24 roquHu micis ¢ikcaii.

Pe3yabraTu 1ociigkens Ta ix o6ropopenHsi. [Joka3Huku cTabiibHOCTI BUpaxeHi B oquHULX [SQ, Oyiu po3moziieHi Mixk KOHCTPYKIi-
SIMH, BUTOTOBJICHUMH Ha Pi3Hi IPyIH 3y0iB HACTYITHUM YNHOM: CePeaHs CTa0lIbHICTh KOBMAYKIB BUTOTOBICHHX ISl MOJISIPIB 110 1X IEMEHTHOT
Gikcamii ckiaanana 42,6+11,2 oguauns [SQ, yepe3 24 roxunu micis meMeHTHOI dikcanii — 73,8+7,5 ogunaunie [SQ; cepenHs cTabLIbHICTH
KOBIIA4KiB BHTOTOBJICHUX UL MPEMOIISIPIB 10 1X meMeHTHOT dikcamii ckiranana 39,2+14,3 onuauus [SQ, yepe3 24 ropuHN Mmicis IEMEHTHOT
Oixcamii — 71,2+6,8 oguaune [SQ; cepeHs cTabLIBHICTS KOBITAYKiB BUTOTOBIECHUX JUIS 1KOJI /IO iX IIEMEHTHOI (ikcarii cknamana 39,8+12.4
onuHULb 1SQ, yepe3 24 roguHm micns nemeHTHOi Qikcarii — 72,5+7,2 oguaunp [SQ; cepents cTabiIbHICTS KOBIAYKIB BUTOTOBICHUX AJIS
pi3LiB 10 ix nemeHTHOI Qikcanii cknagana 35,6+18,2 oqunuis 1SQ, uepes 24 rogunu micns nementHol dikcawii — 70,1+11,3 onununp 1SQ.

BucHoBkH. Y naHiii Mozmeni 1a0opaTOpHOrO JTOCHI/UKEHHs BiJICYTHICTh IIEeMEHTHOI (ikcalii KOBIAYKiB iMiTyBasia KIiHIYHY CHTyamil
MIOBHO{ BTPaTH PETEHLiT OPTOIeIUMYHOI KOHCTPYKIIT, i, BpaXOBYIOUH, IO CepeHi MOKa3HUKK [SQ CTaTHCTUYHO BIAPI3HSINCS Y BCIX BUTIAKAX
JI0 Ta MICIIsL TIPOBECHHS [EeMEHTHOI (ikcamii, MOXHA pe3loMyBaTH, 10 3alPONOHOBAHUI BIOCKOHAJIECHUH IiJXiJ PE30HAHCHO-YAaCTOTHOTO
aHaIi3y € JOCTAaTHHO YyTIMBUM IS Tr)epeHIiarii BUIIaKiB TIOBHOT BTPaTH HEMEHTHOI (ikcalii OMMHOYHIX OPTONECANYHUX KOHCTPYKILIH
B €KCIIEPHMEHTAJIBHUX yMOBAX.

Kitio4oBi ci10Ba: oproneanyHa CTOMATONOTis, KOPOHKA, OPTOMEANYHI KOHCTPYKIIT, pe30HaHCHO-YaCTOTHMIT aHai3, IIeMeHTHA (ikcaris,
PO3LEMEHTYBaHHSL.
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Laboratorial argumentation of possibility to use resonance-frequency analysis
for the identification of cases with full cement fixation loss
among single prosthetic constructions

Introduction. According to the previously conducted multifactorial analysis, the loss of retention is the main reason for ascertaining the fact of the
failure for single crowns fixed on abutment teeth. The methods described in the literature for assessing the level of retention among single prosthetic
constructions are mainly invasive in nature, or are laboratory-oriented, without the prospect of their further implementation within the clinical practice.
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Objective of the research. To substantiate the possibility of using resonance-frequency analysis in order to differentiate cases with
complete cement fixation loss among single prosthetic constructions within laboratory conditions.

Materials and methods. Taking into account the fundamental features of conducting relevant measurements during the implementation
of resonance-frequency analysis using the Osstell ISQ device, while justifying use of such method in order to differentiate cases with complete
cement fixation loss among single prosthetic constructions, it was proposed to use special metal caps that imitate artificial crowns, on the
occlusal projection of which an additional microcylindrical groove was modeled; within the latter the standardized SmartPeg transducer
should be fixed. After fixing the SmartPeg sensor in the space of the microcylindrical groove on the caps, stability measurements were
performed according to the standard method of resonance-frequency analysis on all caps (10 for each group of teeth) before their fixation on
glass ionomer cement and 24 hours after fixation.

Results and discussions. The stability indicators, expressed in ISQ scores, were distributed among the constructions made for different
groups of teeth as follows: the average stability of caps made for molars before their cement fixation was 42,6+11,2 ISQ scores, while 24 hours
after cement fixation — 73,8+7,5 ISQ scores; the average stability of caps made for premolars before their cement fixation was 39,2+14,3 ISQ
scores, while 24 hours after cement fixation — 71,2+6,8 ISQ scores; the average stability of caps made for canines before their cement fixation
was 39,8+12,4 I1SQ scores, while 24 hours after cement fixation — 72,5+7,2 I1SQ scores; the average stability of caps made for incisors before
their cement fixation was 35,6+18,2 ISQ scores, while 24 hours after cement fixation — 70,1=11,3 ISQ scores.

Conclusions. In this laboratory study model, the absence of cement fixation among caps simulated the clinical situation of complete
retention loss for the prosthetic constructions, and considering that the average ISQ scores were statistically different in all cases before
and after cement fixation, it can be concluded that the proposed improved approach of resonance-frequency analysis is sensitive enough to

differentiate cases of complete loss of cement fixation among single prosthetic constructions in experimental conditions.
Key words: prosthetic dentistry, dental crown, prosthetic constructions, resonance-frequency analysis, cement fixation, cement

fixation loss.

Beryn. 3a naHuME NONIEpEeHBO MPOBEICHOTO MYJIBTH-
(haxTOpHOTO aHANI3y BTpaTa PETEHIIii € OCHOBHOIO IMPHUYH-
HOIO KOHCTaTailil (pakTy HEyCHIIIHOCTI (YHKIIIOHYBAHHS
OJMHOYHHX KOPOHOK 3 ONOpPOI0 Ha BiacHMX 3yOax [1].
VY nonepenHix podorax Goodacre C. Ta criBaBTopiB 0yIio
BiIMIY€HO, 1[0 BTpaTa PETEHIIIi OMUHOYHUX OPTOMEAMYHIX
KOHCTPYKIIH 3aBX1 BXOAUTH Y TPIIKYy HaHTIOIIUPEHITNX
YCKJIaTHEHb TIOB’I3aHUX i3 (YHKIIOHYBaHHSIM Takux [2],
TIPY LBOMY PE3YJIBTaTH MOHITOPHUHTY 32 ()YHKI[IOHYBaHHSIM
1037 omuHOYHUX KOPOHOK 3aCBiAYWIIM, IO BTpaTa pETCH-
mii BigmoBigana 3a 49acTky 26,5% BUTAIKiB HEYCITIIIHOTO
(YHKIIOHYBaHHA TaHUX KOHCTPYKIIiH, 3 YaCTOTOIO PO3BH-
TKy B IiamazoHi 8,3-10,5% BumaakiB He3aJIeXKHO BiJ THITY
KOPOHKH (IIUTbHOKEpaMidHa, 30JI0TOKepamiuHa, KoOaib-
TOXPOMKEpaMiuHa 91 CYLiIbHO-30510Ta) [1].

OxpeMi poOOTH AEMOHCTPYIOTh ACUIO HHXKYY IOIIUpe-
HICTh BUMAJIKIB BTPATH LIEMEHTHOT (hikcallii cepen MeTano-
KepaMiuHHX KOPOHOK, sika CKiiajae B paioHi 2-3,8% npu
5-piYHOMY CIIOCTEpEXEHHI, NPU L[OMY KOPOHKH 3adik-
COBaHi Ha IIEpeiHiX 3y0ax XapakTepHu3yloThcs B 2,66 pa3
BUIIMM DPU3UKOM BTPAaTH pETEHILii, HDK KOPOHKH 3adik-
COBaHI Ha AWCTANBHUX 3y0ax [3, 4]. O4eBUAHO, MO TaKi
3HAYYIII PO30IKHOCTI JaHWUX IMOJO MOITUPEHOCTI BHITAM-
KiB BTpaTd peTeHii cepel] OJWHOYHMX OPTONEIMIHHX
KOHCTPYKIIiH, BiIMi4€HI B MOTIEpeIHIX HAYKOBUX pOOOTaX,
MOXYTh OyTH apryMEHTOBaHI BiAMIHHOCTSIMH y ITiIXOZax
JIO0 TIpeTapyBaHHs, Pi3HUIICIO Y MOIIMPEHOCT] MOXUOOK Ha
eTanax JabopaTopHOr0 BUTOTOBJICHHS KOPOHOK, a TaKOX
HEYHI(IKOBAHICTIO MIXOMIB 10 imeHTH(iKamii paHHIX
O3HaK BTpaTH EMEHTHOI (ikcarii.

Sk y monepenHix podorax Behr M., Tak i B gocmikeHH1
Sharif F. Oymo BigmiueHO, mo OilbIIa YacTHHA BHUIIA[-
KiB BTpaTH HeMeHTHOi (ikcauii BigmivaeTbcs y mepi
3-5 pokiB (YHKIiIOHYBaHHS OJMHOYHUX OPTOTICAHMYHHX
KOHCTpYKIiii [3, 4].

VYeximagaeHHS y GopMi BTpaTH eMeHTHOI (ikcarii He
BUHHMKA€E OJHOMOMEHTHO, a PO3BHBAETHCS MPOTATOM IIEB-
HOTO Tepioay Yacy 3 IOCHiJOBHUM 3HIDKEHHSIM ITOKa3HH-
KiB peTeHIlii KOPOHKH IO MPUYHHI Jerpajallii IEeMEeHTHOTO
Marepiaiy B IPOEKLil 10ro KOHTAKTy 3 OIOPHUM 3yOOM Ta
BilacHe KopoHkoto. Sharif M. Ta Kojeru noBiIOMWIN TIPO
TPY MOXKJIMBI TATEPHU BTPATH LIEMEHTHOI (ikcarii oanHou-

HHUX KOPOHOK 3 OIOPOIO Ha BJIACHUX 3y0ax: B3IOBXK MIapy
nementy (36,3% BumankiB), Ha iHTepdelici 3’e€qHAHHA
eMeHTy Ta KopoHkH (55%), Ha iHTepdeiici 3’eqHaHHS
omopuHoro 3yoa Ta memeHtry (8,8%) [4]. MoxiuBicTh
paHHBOT Bepuikamii 03HaK BTpaTH IIEMEHTHOI (ikcarrii
JIO3BOJIMJIA O BXKUTH 3aXOJIB MIOJ0 3aMiHM OPTOIEIUYHUX
KOHCTPYKIIH 3 TONEpPEeKSHHSAM PO3BUTKY YCKJIaJIHEHb
010JIOTIYHOTO XapakTepy, MO THILy BTOPHHHOTO Kapiecy,
BTpaTy BITAJIBHOCTI 3y0a, mepesoMy, MapoJOHTOIOTTYHUX
YCKJIaTHEHb Y (opMi BTpaTH piBHA KITIHIYHOTO HPHKPI-
TUICHHSI, PEAYKLii PiBHSA OTOYYI0YOT KiCTKOBOI TKAHMHH Ta
PO3BHTKY pernecii [1].

[Ipote omwmcani B JiTepaTypi METOOW OIIHKK DPiBHA
peTeHIii OANHOYHUX OPTONEIUYHNX KOHCTPYKLIH HOCSATDH
B OCHOBHOMY iHBa3iitHUI xapakrep, a0 Xk € JJabopaTopHO-
OpIEHTOBaHMMHM, 0€3 MEePCIEKTHBU IX MONANIBIIOL iMILIe-
MeHTalii B KiIiHIYHy npakTuky. Tak, Majcher A. Ta koneru
OIUCAaI METOJUKY OLIIHKH PETEHLIT TeJIECKOYHUX KOPO-
HOK 3 BUKOPUCTaHHSM anapary, SIKHd iMiTyBaB IMKJIIYHE
HaBaHTAXKXCHHS 3 TNPHUKIAJACHHAM CHJI PI3HOTO Jiara3oHy
[5]. Tect Ha 3HATTS KOPOHKU (TECT PETEHIIIi KOPOHKH) IIEp-
BUHHO OyB pO3pOONEHUI TS OIIHKM MilHOCTI (hikcaril
PI3HUX IIEMEHTIB, 1 B KiHIIEBOMY pe3yJIbTaTi MPH3BOANUTH
IO BUITyYEHHS KOHCTPYKIII1 3 OTIOPH, a BIATAK € JOUIIHbHUM
IUTS peartizarii Tuime B 1abopaTopHUX yMoBax [6].

VYV IeKiTbKOX MOIMEpeAHiX IOCTIHKEHHSIX ITOBiTOMIIS-
JIOCH IIPO MOXKIIUBICTB 3aCTOCYBAaHHS METOIY PE30HAHCHO-
YaCTOTHOT'O aHai3Yy, SKHi NEPBUHHO OyB pO3pOOIIeHNUIT 115t
OLIIHKU CTaOiIBHOCTI JIEHTAJIbHUX IMILIAHTATIB B CTPYK-
Typl KICTKOBOI TKaHWHHM LIEJelN, 3 METOI Bepudikamil
3MiH TIOKa3HMKIB CTaOLIBHOCTI OPTONEIUYHUX KOHCTPYK-
i 3 ormopoto Ha BiacHUX 3y6ax [7, 8, 9]. IIpoTe onucawni
B IIONIEPEAHIX poOOTax NaHi 100 OCOOIMBOCTEH 3acTo-
CYBaHHS METONY pPE30HAHCHO-YACTOTHOTO aHai3y Iy
OIHKH MIIHOCTI (iKcamii OpPTOMEANIHNX KOHCTPYKIIN
€ HeyHi()iKOBaHUMH 3 TOUKH 30PY peIpe3eHTallil pe3ylbra-
TiB, @ TaKOXX OyJIM OTPUMaHi B pe3yJbTaTi peaizallii IpuH-
IIUTIOBO BiAMIiHHUX migxoxis [7, 8, 9]. Kpim Toro, onmcani
MiIXOMU XapaKTEePU3yBAIUCS TEXHIYHUMHU OOMEKEHHIMH
(dikcanist qaTuMka Ha KOMIIO3UTHHI Marepiall, IOBUIbHE
MO3UI[IOHYBaHHS JlaTYMKa, BUKOPHCTaHHS MoaudikoBa-
HUX OJMHUIIb BUMIPIOBaHb), SIKI KPUTHYHO BiAPI3HSIOTHCS

6
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BiJl OPHUTIHAJIBHOTO aJrOPUTMY peaiisalilii MEeTomy pe3o-
HAHCHO-YaCTOTHOTO aHAJi3y.

Bigrak mepeBipka MOXJIMBOCTEH 3aCTOCYBaHHS pe3o-
HAHCHO-YaCTOTHOTO aHaNi3y MJIsl OLIHKM CTaOUIBHOCTI
OAMHOYHUX OPTONEANYHUX KOHCTPYKLIH 3 NOTPUMAaHHIM
MIPUHIMIOBUX OCOONMBOCTEH NPOBEAEHHS BIATIOBITHUX
BUMIPIOBAaHb JIO3BOJIUTH MiATBEPIUTH 200 K CIPOCTYBATH
YyTAMBICTh JIAHOTO METOY IO BiJHOIICHHIO 10 TUdepeH-
miarii BUIaIKiB IIOBHOI BTPATH IEMEHTHO] (ikcartii, i B pa3i
MIATBEPKEHHSI TAaKOi EKCIIEPUMEHTAIILHO — OKPECIHTH
MEPCIEeKTHBH BIOCKOHANCHHS MiIXoAy AJs ioro imruie-
MEHTAIli] 10 YMOB KJIIHIYHOTO CTOMATOJIOTTYHOTO MTPUHOMY.

Merta. O0rpyHTYBaTH MOXIIUBICTh 3aCTOCYBaHHS METOLY
PE30HAHCHO-YACTOTHOTO aHajli3y 3 MeTOor JudepeHtialii
BUIIJKIB TOBHOI BTpAaTé IEMEHTHOI (ikcamii OJMHOYHUX
OPTONENUYHNX KOHCTPYKIH B JJaAOOPaTOpHUX YMOBaX.

Marepiann Tta wmeromm. IlepeBipka MOXIHMBOCTEH
3aCTOCYBaHHS METOAY PE30HAHCHO-YAaCTOTHOTO aHali3y
JUTSL OI[IHKY CTaOUTBHOCTI OAMHOYHHUX OPTOTECIUIHUX KOH-
CTPYKILiil B 7a0OpaTOpHUX YMOBax rependadae BIOCKOHA-
JICHHS OPUTiHAIBHOTO i AX0y, 3anporioHoBaHoro Meredith
N. ta Sennerby L. st omiHK# cTabiIbHOCTI BCTAHOBIEHUX
BHYTPIIIHBOKICTKOBIX THTAHOBHX [EHTANBHHUX IMILUIaH-
tatie [10, 11]. IIpuiiMaroun [0 yBard HPUHIMIIOBI 0CO-
OJMBOCTEH MPOBEICHHS BIANOBIIHUX BUMIPIOBaHb B XOi
peaizauii pe30HAHCHO-YaCTOTHOTO aHalli3y 3 BHKOpHC-
tanHsaM anapary Osstell ISQ (Osstell, ['ere6opr, LIBewis)
3alPOIIOHOBAHO BUKOPHCTAHHS CHELIaIbHUX METalleBUX
KOBITAYKiB, SIKi IMITYIOTh IITY4HI KOPOHKH 3 JIOTPUMaHHSIM
JI0O TaKWX BHMOT BHTOTOBJICHHS KOBITAUKiB JJISI METAlO-
KepaMiuHUX KOPOHOK (CTaHIapTHA IMUPUHU IIEMEHTHOTO
3a3opy B miama3oHi 0,4-0,6 MM, TOYHICTh IOCAKHU B Jiama-
30H1 100-120 MikpoH, ZOTpUMaHHS MapaMeTpiB TOBIIMHU
KOBIIa4Ka 3 Pi3HUX CTOPiH) Ha OKITFO3iiTHIH MPOoeKIii KOTpux
MIPOEKTYETHCS TOAATKOBUI MIKPOLMIIHAPUYHHIA 11a3, Teo-
METPHUYHI IapaMeTPH KOTPOT'O BiAMOBIAAIOTH MapaMeTpam
Ppi3p0H cTaHIapPTU30BaHOTO TpaHcayliepa SmartPeg [12].

Ostell ISQ

P 3oHp —

Meranesuin

MopentoBaHHSI METaJIEBUX KOBHAYKIB 3 J0JATKOBUM
MIKpOLMITIHAPUYHHUM I1a30M IPOBOAUTHCS Yy IPOTPAMHOMY
3abe3neuenni Exocad (Exocad, Japmmranr, Himeuuunna).
MiKpOLWIIIHAPUYHUI T1a3 TPOEKTYETHCS HA CEPEIUHY
OKJTIO31H{HOT IIOBEPXHI MOJISIPIB Ta MPEMOJIAPIB, a y BUIa]-
Kax pi3LiB Ta iKoJl — Ha cepeauHy piXydoro kpato (puc. 1).

®i3nvHe BUTOTOBJICHHS KOBIAYKIB 13 MiKPOIWITiHAPIY-
HUM [a30M Ha OKJIIO3iiHiil MOBEPXHI MPOBOTUTHCS METO-
JIOM BHCOKOTOYHOTO JIUTTS, JAOTPHUMYIOYHCH ITPOTOKOIY
1a00paTOPHOr0 BUKOHAHHSI JIAHOTO MTPOIIECY.

Jlnst BukoHaHHS BUMOT 0 (ikcarii gardyuka HEOO-
XITHUM € 3arBHHYYBaHHS TaKOTO B MiKPOLMJIIHIPUYHUMA
ma3 Ha MOBEPXHI KOPOHKH i3 CHJIOK B fiama3zoni 5-15 H
[13, 14]. 3 MeTOrO TIEPEBIPKU HATIIHOCTI 3arBUHYYBaHHS
SmartPeg B MikponmIiHAPHYHOMY T1a3i MOXKHA IIPOBECTH
mporec Kamioparlii, TOPIBHIOIOYM MOKAa3HWKUA OTPUMAHHI
IpU YTPUMaHHI KOBIAayka B HEPYXOMOMY MOJIOXKEHHI, i3
MOKa3HUKaMH, SIKi OyIyTh 3apeecTpoBaHi IIpH HEPYXOMOMY
moJokeHH1 pedepenTHOro 3paska TestPeg. BincyTricTs
pi3HUI MiX TakuMH B oHaxa 12 omuHmnb ISQ 3acBiggye
HaiHy (iKcallifo JaT9hKa B CTPYKTYPi MIKPOLMITIHAPHI-
HOTO Ma3y Ha IIOBEPXHI METAJIeBOro KOBITAYKa.

BumiproBaHHsI TIOKa3HUKIB CTa0IIHbHOCTI B OIMHHMIIIX
ISQ mpoBOIUTHCS Y BIAMOBIAHOCTI J0 OPHIiHAIBHOTO
MPOTOKOJIY METOJAMKH PE30HAHCHO-YACTOTHOTO aHaNi3y Ta
3 JoTpuMaHHsIM iHCTpykii amapary Ostell ISQ (Osstell,
I'ereOopr, LIBewis): y aKTUBHOMY pEXHMi arapary 30HA
PO3MIILYIOTh CIIOYAaTKy 3 BECTHUOYISIPHOI CTOPOHH KOB-
Mavyka, OpPIEHTOBAaHMM HAa BEPXHIO YAaCTHHY JarT4duKa,
a MOTIM ITePIIEHIUKYIISIPHO /IO JAHOTO MOJIOXKEHHS — 3 Me3i-
aJNbHOI YW JUCTAIBHOI CTOPiH KoBayka. Ilicist akTuBarlii
30H/1a OYIKYIOTh Ha BIAKIHK (peKoIx) Big gaTanka SmartPeg,
MMOKAa3HUKH KOTPOTO 30epiratoTecs y opmari cepii maHNX
B IIaM AITi amapary.

Jns mepeBipku MOXKIMBOCTEH 3aCTOCYBaHHS METORY
PE30HAHCHO-YACTOTHOTO aHaji3y 3 METOI OI[iHKH CTa-
OUTPHOCTI OAMHOYHUX OPTONEIUYHUX KOHCTPYKIIH Ta

O

R 2 ]
MikpouuniHapuuHuin
SmartPeg — / nas
/” \'\

KOBNAYOK 4, / 1\

Puc. 1. CxemaTnuHe 300pa:keHHs TEXHIYHOI NPONMO3HILii BAOCKOHAJICHHS METOIMKH PE30HAHCHO-4ACTOTHOIO
aHAJII3y 1J151 OUIHKHU cTa0iIbHOCTI He3HIMHMX OPTONEAMYHNX KOHCTPYKUIii
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nudepeHiianii BUMaaKiB MOBHOT BTPAaTH LEeMEHTHOT (ik-
carfil Takux Oyya 3ampoINOHOBaHA HACTYITHA JJaAOOpaTopHa
MOJZIEJb AOCIIIKSHHS:

1) Ha rincoBiii MOJIEI HIKHBOT LIEJIeTH TPOBOIMIIOCS
MpenapyBaHHs PI3HUX TPy 3y0iB 3 ypaXyBaHHSIM KiIacH4d-
HUX TIPUHIHUIIB HANPaBICHOI PEIYKINi ITiJ MeTaloKepa-
MiuHy KopoHKyY 3a Shillingburg H.T. [15];

2) ckaHyBaHHS BiJIpenapoBaHUX Mojejell MPOBOAH-
mocs i3 3actocyBaHHAM amapary Medit 1500 (Medit Corp.,
Ceymn, Kopes)

3) orpumani mudpoBi AaHiI mMepemaBanu B JabopaTo-
piro, e B 1H(POBOMY CEepelOBHIII 3abe3rmeuyBaind IIpo-
BOIWJIA MOJEIIOBAHHS METaJeBUX KOBIIAUKiB Ha BiAIpe-
mapoBaHi 3yOM 3 CEpPEIHBOI0 BEIHYHMHOK ILIEMEHTHOTO
3a30py B 0,5 MM, MpH I[bOMY B CTPYKTYpi KOXKHOTO KOB-
mayka mnpu 1udpoBoMy MPOEKTYBaHHI MPOBOIWIN (PopMy-
BaHHS MIKPOLWTIHAPUIHOTO a3y TSl MOAAIBINOT (ikcarii
SmartPeg;

4) KoBHayku AN KOXKHOI rpymm 3y0iB (pi3mi, iKia,
MOJISIPH, TPEMOJISIPY) BUTOTOBISUTH Yy KinbkocTi 10 meto-
JIOM BHCOKOTOYHOTO JIUTTS 3 TOMANIBIIOK KIACHIHOO
00poOKoI0 MeTaly;

5) mna yHidikamii yMOB IOCTIDKEHHS BiAIpenapo-
BaHa TilCOBAa MOAEIb OyJaM BiICKaHOBaHA I1HTPAOPAsb-
HUM CKaHEpPOM Ta II’SITUKPATHO MpPOXyOIbOBaHA METOIOM
SLA-npuntunry (EnvisionTEC Micro Plus, EnvisionTEC,
I'manbex, Himeuunna);

1) micns ikcanii nmarunka SmartPeg B mpocropi
MIKpOIMTIHAPHYHOTO TMa3y KOBIIAYKiB BUMIpPIOBAHHS CTa-
OUTPHOCTI MPOBOMIWIIM BUIICOMUCAHUM ITiTXOJJIOM Ha BCIiX
KOBITa4YKaxX JI0 MPOBEICHHA iX (hikcallii Ha CKIOIOHOMEp-
uuit nemeHT (Fuji Plus, GC Europe N.V., JleBen, benbris)
i gepe3 24 roquHM Ticis ¢ikcarmii Takoro.

I'pynyBaHHsS Ta CTAaTUCTHYHE OINPALIOBAHHSA JaHHUX
mpoBoAmiIocs y TabmuaHoMy pemaktopi Microsoft Excel
2021 (Microsoft Office 2021, Microsoft, CIIIA).

PesyabTaTn gocaigkeHHs ta ix ooropopenusi. Onpa-
LIOBaHHS AHWX, OTPUMAHHUX B XOi OLIHKH CTaOUIBHOCTI
OTMHOYHUX OPTOMEANYHUX KOHCTPYKINH IMITOBaHUX 3a
PaxXyHOK METaJICBUX KOBITAYKiB, IO Ta Micis (iKcaIlil TaKux
JIO3BOJIJIO BCTAHOBUTH, cepeqHi 3HadeHHs [SQ uepes 24
TOJMHU IIiCIISl IEeMEHTHOI (ikcalii cTaTUCTUYHO ITIepeBU-
IIyBaJIX cepedHi 3Ha4eHHs [SQ, BigMiueHi 10 meMEHTHOT
¢ikcarmii (p < 0,05). [Noka3Huku cTabIMBPHOCTI BHpakeHi
B omuHUILIX [SQ Oynmm po3moniieHi MiK KOHCTPYKITISIMH,
BHTOTOBIICHIMH Ha Pi3Hi Irpynu 3y0iB HACTYIHUM YHHOM:
cepenHs CTablIbHICTh KOBITAYKiB BUTOTOBICHUX JJIST MOJISI-
PiB 110 X 1IeMeHTHOI (hikcartii ckiaanana 42,6+11,2 oquauib
ISQ, uepe3 24 rogunu micis neMeHTHOT dikcarii —73,8+7,5
onuHUNb ISQ, pi3HUIS MK KOTPHUMHU Oyjia CTaTUCTUYHO
aprymenToBanoro (p < 0,05); cepenHsi cTabiIBHICTH KOB-
MAYKiB BUTOTOBJICHHUX JJISI MPEMOJIAPIB IO X IIEMEHTHOT
¢ikcamii ckmamama 39,2+143 omunmne 1SQ, uepes 24
TONUHY TicIsA meMeHTHOI ¢ikcarii — 71,2+6,8 omuHHIE
ISQ, BiAMiHHOCTI MiX IMOKa3HUKHU Oy CTATUCTUYHO M-
TBepmkeHuMH (p < 0,05); cepemHs cTabUTBbHICTD KOBIAYKIB
BHTOTOBIICHUX JJISI iKOJ JT0 TX IIleMeHTHOI (hikcarlii ckiragana
39,8+12,4 omuannp 1SQ, yepes 24 roauHM MicsA IEMEHT-
HoT dikcarii — 72,5+7,2 oguannb [SQ, pi3HALA MiXK SKUMH
Oyna cratucTuyHo 3HauyIoro (p < 0,05); cepenHs cTabiiab-
HICTh KOBIIAYKiB BHTOTOBJICHUX JUISA PI3IB 10 iX IIEMEHT-

HOl ¢ikcarrii ckiaamana 35,6+£18,2 oqunune 1SQ, uepes 24
TOMUHM Ticys eMeHTHOI dikcamii — 70,1£11,3 oguHuUIE
ISQ, BimMIHHOCTI MiX KOTPHMH BIIMOBIZATH BEIUYMHI
CTaTUCTHYHOTO KpuTepito 3HauymocTi (p < 0,05).

MiXrpynoBe HOPIiBHSHHS JO3BOJIMJIO BCTAHOBHUTH CTa-
TUCTHYHO 3HAYYIIY PI3HUIIO MOKA3HUKIB CTAOUTFHOCTI
MeTaJIeBUX KOBITAYKiB J0 IX IeMEHTHOI (ikcarii JIuire npu
CMIBCTaBJICHH] TMOKA3HUKIB, 3aPEECTPOBAHKUX Y BHIAIKAX
JIOCIIiPKeHHS KOBITAUKiB, BUTOTOBJICHUX HAa MOJISIPH Ta Pi3Ili
(p < 0,05); crarucTHYHUX BiIMIHHOCTEH y CcTAaOUTFHOCTI
KOBIAYKiB, BUTOTOBJICHUX HAa MOJISPH, IKJIa Ta MPEMOJISPH
JI0 TIPOBEACHHS 1X IIeMEeHTHOI (hikcallii 3a JaHUMH 3apee-
cTpoBanux piBHiB ISQ BcTanoBUTH HE Baamoch (p > 0,05).

Yepes 24 roauHM TMICHS MPOBEACHOT IIEMEHTAIlil
JKOIHMX CTaTUCTUYHO apryMEHTOBAaHHMX BiJMiHHOCTEH
y CepeiHiX NOKa3HMKax CTaOLIBHOCTI 3a pe3yJabraraMu
PE30HAHCHO-YaCTOTHOTO aHaJIi3y MK KOBIIaYKaMH, BUTO-
TOBJICHUMH Ha pi3Hi Tpynu 3y0iB Bepu]iKyBaTu He Bja-
nock (p > 0,05) (puc. 2).

ExcriepumeHTanbHa TIepeBipKa MOXKIMBOCTI  BHKO-
pUCTaHHS TEXHOJOTil PE30HAHCHO-YaCTOTHOTO aHANi3y
3 METOIO OI[iHKH CTaOiTFHOCTI OMMHOYHUX OPTOMEIMIHIX
KOHCTPYKII miaTBepAniIa e(eKTUBHICTH aganTOBAaHOTO
MiAXOMy 10 BIAHOMICHHIO 10 iAeHTUGIKAIlT Ta qudepeHii-
anii iMITOBaHMX BUIAJKIB MOBHOI BTpAaTH LEMEHTHOI (iK-
carii B 1a00paTOpHUX yMOBax (BU3HAUCHHs CTAOUIHLHOCTI
KOBIA4KiB METO/IOM PE30HAHCHO-YaCTOTHOTO aHajiizy 0e3
ix monepenHboi nemeHTHO (ikcaii). BinminnoCTI cepen-
HiX MoKa3HUKIB [SQ BUSBHIIMCS CTAaTUCTUYHO 3HAYYIIUMH
y BCIX BHIIQJIKiB IOPIBHSHHS CTa0IIBHOCTI METaleBHX
KOBIAYKiB, 3a(iKCOBAHMX HA MOJEISIX 3 BUKOPUCTAHHSIM
CKJIOIOHOMEPHOTO IIEMEHTY Ta B yYMOBax, KoXU (ikcaril
TakuxX He Oyia mpoBeeHa 3 BHKOPHUCTAHHSAM BiAIIOBITHOTO
Marepiaiy.

[TomepenHpO B criemianizoBaHii JiTeparypi MOBiZOMIS-
JIOCh BCHOTO TIPO TPH IMiJXOAU JI0 BAOCKOHAJIEHHS METOMY
PE30HAHCHO-YaCTOTHOTO aHaJli3y 3 METOI0 OLIHKH PiBHIB
peTeHLii OpToneIMYHUX KOHCTPYKUii. B HaykoBux po6o-
tax Omer K. ¢ikcanito narunka SmartPeg Ha moBepxHi
JIOCIIJDKYBaHUX KOPOHOK 3a0e3leyyBajii 3a PaxyHOK
KOMITO3UTHOTO MaTepiaiy, [0 BOYECBHUAb HE MOXE TapaH-
TYBaTW AOCTATHHO MIIHOTO 3’€IHAHHS TPaHCIyLepa, OpH-
TiHATBHUA MeToq (ikcalii KOTporo mependayae MexaHizM
3arBuHYyBaHHA [9]. B 3ampomoHoBaHWIl TOCTiTHUAIBKIN
MOJIeNIi HajeXHa (Qikcamis maTdyiMka B CTPYKTypi MeTa-
JICBOTO KOBIauka 3abe3reduyBanach 3a paxyHOK KOHIPY-
EHTHOTO MIKPOIMIIHIPUYHOTO Ta3y, KU MOJEII0EThCS
B IIpOrpaMHOMY 3a0e3MeueHi I TPhOXMIPHOTO MPOEKTY-
BaHHs. J]01aTKOBO MOXIIMBOIO € OISl TPOBEJCHHS Kalli-
Oparfii as OIIHKK MIIHOCTI (pikcamii Jarduka, MUITXOM
MOPIBHSHHSA OTPUMaHUX AAaHUX TIPH HepyxoMiil ikcarii
KOBIauka Ta pedepertHoro 3paska TestPeg. Takwid mimxin
JI03BOJISIE MiHIMI3yBaTH PU3HK PO3BUTKY MOXUOKH METOLY,
3a0e3Meuyloun pealizaliio OpUTiHAJBHOTO AITOPUTMY
nJociimkeHHss po3pobienoro mis Ostell ISQ 3 Tiero mumre
BiIMIHHICTIO, IO 3arBUHYYBAHHS NaTYWKa BigOyBaeThCs
HE y IIaXTy IMITIAHTaTa 94 B a0aTMEHT, a B CIPOCKTOBAHU I
MIKPOIWITIHAPUIHUH 11a3, pH [[boMy MIHOMHa (ikcarii Ta
XapaKTePUCTHKa Pi3bOM TAKOTO TOBHICTIO BiAMOBITAIOTH
TEOMETPUYHHX TapamMeTpaM OOpaHOro Ul JOCIHIIKSHHS
Bapianty SmartPeg.
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Puc. 2. CepeaHi 3HaueHHs MOKA3HUKIB cTa0iILHOCTI MeTaJleBUX KOBNAYKIB, BUTOTOBJIEHUX
HA pi3Hi rpynu 3y6iB, 10 Ta nicJs ix neMeHTHOI ¢ikcanii, 3apeecTpoBaHi 3 BUKOPUCTAHHAM
aJaNTOBAHOIO MiIX0y Pe30HAHCHO-YACTOTHOI0 AHAJII3Y

VY maykoBux poborax Qi J. Ta Naito H. (2024),
a takoxx Sammour S.R., Naito H. ta cniBaBropis (2024)
3 aHAJIOTIYHOIO BUIICOTHMCAHI MeTi OyII0 3aIpOTIOHOBAHO
Monu(piKyBaTH SK amapar, TaK 1 JOCIiTHUIBKUAN ITiIXi,
BiITaK 3aMiCTh 30HIA JUIA TOAAYi MarHiTHOTO IMITYJIbCY
BHKOPHCTOBYBAIM TIPUCTPi aHamoriuHuii Periotest
(Medizintechnik Gulden e. K., Monayrans, Himequnna),
poboua TrojOBKa KOTPOrO KOHTAKTyBaja 3 IMOBEPXHEIO
KOPOHKHM 3 TEBHOIO YacTOTOIO, & Ha MOBEPXHI KOPOHKH
OyB 3adikcoBanuii 3D akcenomerp, siKUil peecTpyBaB yac-
TOTY JOCATHYTOTO pe30oHaHCy Ha kopowiii [7, 8]. [lonpu
Te, M0 TaKWH MiAXiJ XapaKTepHU3yeThCsl BUIIMM piBHEM
JMIarHOCTUYHOI YyTIMBOCTI II0A0 Bepudikamii o3HaK
MOPYIICHHS MIIIHOCTI 3’€JIHaHHS KOPOHKH, OIHAK BOJ-
HOYac BiH He BHpIlIyBaB MpoOIeMH HEpyXoMoi (ikcarii
BIIACHE CAMOTO aKCEIEePOMETPY, 3MIHH MPHUHIIHITY JTii Mar-
HITHOTO IMIYJIbCY Ha IPUHIMI Oe3rnocepenHboro (hismd-
HOTO KOHTAaKTy, a TaKOXX HEOOXiIHICTh BIAXOAY BiA YHi-
(ikoBaHMX ONWHUIL BUMipioBaHHSA [SQ 10 MOKa3HUKIB
YaCTOTH y Teplax, sSKi He MiIArain KOHKPETHIH HiTboBii
KIIiHIYHIA iHTeprpeTanii. Y onucaniii Hamu Mogudikarii
METO/ly PE30HAHCHO-YaCTOTHOTO aHaji3dy IependadeHo
30€peKEHHS BCIX MPUHIIMIOBHX IS JAHOTO IMiIX0Iy 0CO-
OMUBOCTEH TPOBEACHHS BUMIPIOBaHb Ta BUKOPHUCTAHHS
y SIKOCTI MOKAa3HUKIB TakuX ofuHHIb [SQ, BiAMIHHOCTI

KOTPUX JO3BOJISIOTh MU(GEPCHIIOBATA CTaH HAaJEXKHOT
LEeMEHTHOI (ikcallii KOpOHKH Ta MOBHOTO i po3IeMEeHTY-
BaHHS B EKCIIEPUMEHTAIBHIX YMOBaxX

BucnoBku. [Ipuiimaroun 10 yBaru NpHHIMIIOBI 0OCO-
ONMMBOCTI TPOBEICHHS BIAMOBITHUX BUMIPIOBaHb B XOIi
pearizanii pe30HAHCHO-YAaCTOTHOTO aHaJli3y 3 BHKOPHC-
tagHsaM amapary Osstell ISQ mms oGrpyHTyBaHHS 3acTo-
CyBaHHS METOAY 3 METOO Tu(epeHIiarii BUIaIKiB MTOBHOT
BTpaTH IEMEHTHOI (ikcarii OTMHOYHUX OPTOIEIMIHIX
KOHCTPYKIIIH 3aIIpOIIOHOBAaHO BUKOPHUCTAHHS CIIELialbHUX
METaJeBUX KOBIAYKiB, SIKI IMITYIOTh IITY4HI KOPOHKH, Ha
OKITIO31MHIN MPOEKIi KOTPUX PO3MILILYETHCS IONATKOBHUIMA
MIKPOLMTIHAPUYHUHN 1Ma3, B KK MPOBOAUTHCS (hikcarris
CTaHJapTU30BAaHOIO AaT4ynka SmartPeg.

VY naniit Mojeni mabopaTOpHOTO JOCHIPKCHHS Bif-
CYTHICTh LIEeMEHTHOI (ikcalii KOBIAUKiB iMiTyBajia KiIi-
HIYHY cuTyalii NMOBHOi BTPaTH peTEHILii OpPTONEAMYHOL
KOHCTPYKIIil, 1, BpaXOBYIOUH, IO cepenHi moka3Huku [SQ
CTaTUCTHYHO BiNPi3HAINCS y BCIX BHUMAAKax JO Ta MICIA
MpOBeIEeHHS IEMEHTHO] (piKcarlii, MOJKHA pe3IOMyBAaTH, 10
3aMpONOHOBAHNH BJJOCKOHAJICHUH MiIXi pe30HAaHCHO-4Yac-
TOTHOTO aHaJIi3y € JOCTATHBO YyTJIMBUM Ui qudepeHiiia-
1ii BUITAKIB OBHOI BTPATH LEMEHTHOI (hikcaIlii OMuHOY-
HUX OPTOMNEIUYHHX KOHCTPYKIIH B €KCIIEPUMEHTAIbHUX
YMOBaX.
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Ouinka YHHHUKIB PU3UKY PO3BUTKY 3aXBOPHOBAaHb TKAHUH MAPOOHTA
B JliTell 32 TAaHUMM AHKETYBAHHS

BeTtyn. 3axBoproBaHHS TKAHWH ITAPOJIOHTA B AiTEH € IIMPOKO PO3MOBCIOKEHOIO MATOJIOTIEI0, IO OB’ I3aHO 3 MYJIBTH()AKTOPHOIO IPH-
POZOIO 3aXBOPIOBAHb.

Tomy MeToI0 Hatoi po6oTH OyII0 IPOAHATi3yBaTH APOJOHTONATOTeHHI YHHHUKH, BUSIBIICHI ITi]] 4ac aHKeTyBaHHs JiTel Bikom 12-15 pokiB
M. UepHIBIi Ta BCTAHOBUTH B32€MO3B’ 30K MiXK CIIOCOOOM XKHUTTSI, XapuyBaHHSM, IIKiUTMBIMH 3BUYKaMH, COMAaTHYHOIO MATONOTIEIO0 Ta CTa-
HOM TKaHHH ITapOJIOHTA B TiTEH.

Byso npoBeneHo aHkeTyBaHHA AiTel 3a nonomoroio Google-dopmu. 3aranbHa KinbKicTh pecOHICHTIB ckiaina 155 ocib Bikom 12-15 pokis.
Iutanns Oy 06’ eaHaHI B ieKinbka OJIOKIB, a caMe 301p 3araibHUX JaHUX, iIHOPMALis PO CIOCiO KUTTS Ta OJIOK CTOMATOJIOTIYHUX ITUTaHb,
IO JAI0Th YSABICHHS MPO 3aXBOPIOBAHICTh TKAHUH MApOJOHTY. BukopucTani METonM ONMUCOBOI CTATUCTUKA. 3rigHo 3 JAHUMH aHKe-
TyBaHHs: 47,3 % pecrioH/IeHTiB XapuyloThes Oe3 wiTkoi cuctemu, 80 % aiTell HanaOTh nepeary cononommam, 60 % pecroHIeHTIB, CIOXKHBAE
OyTtuiboBany Bony, 20 % — kpuHUUHY, a B 29,1 % BHIa IKiB MAtOTh MICIIC CHCTEMHI 3aXBOPIOBAHHSL.

BucHoBkH. TakuM 9MHOM, He 3Ba)KAIOUH HA 3HAYHY MPOCBITHUIBKY Ta MPOQiTakTHIHY poOOTy cepes HaceIeHHs, MPoOIeMHIMH 3aJIH-
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The assessment of risk factors for the development of diseases of periodontal tissue
in childhood due to survey data

Introduction. Diseases of periodontal tissue in childhood is a widespread pathology that is associated with the multifactorial nature of
illness. Therefore, the target of our work was to analyze periodontopathogenic factors identified during the survey of children aged 12-15
years in Chernivtsi and to establish the relationship between lifestyle, nutrition, bad habits, somatic pathology and the condition of periodontal

tissues in children.

A survey of children was conducted using a Google form. The total number of respondents was 155 people aged 12-15 years. The
questions were combined into several blocks, namely the collection of general data, lifestyle information and a block of dental questions
giving an idea of the incidence of periodontal tissues. Methods of descriptive statistics were used.

According to the survey: 47.3% of respondents eat without a clear system, 80% of children prefer sweets, 60% of respondents consume
bottled water, 20% — crinic, and in 29.1% of cases there are systemic diseases.

Conclusions. Thus, despite the significant educational and preventive work among the population, issues of rational nutrition remain
problematic, which, in turn, has a direct negative impact on dental health, namely the condition of periodontal tissues. The results of the survey
showed that the level of knowledge of children is insufficient for the formation of proper hygienic skills, as well as the need for preventive

measures for parodot tissue diseases.

Key words: children, periodontal tissue diseases, risk factors, oral hygiene, questionnaires.

Beryn. 3axBopioBaHHS TKaHWH MApOIOHTA B MiTeH
€ ITPOKO PO3MOBCIOKEHOIO ITATOJIOT€10, IO MOCIae APyTe
MICIIE 32 YacTOTOIO Ticyst Kapiecy 3y0iB. Pi3Hi perionn Ykpa-
{HU TOKa3yIOTh BiJMIHHY MONIMPEHICTh Ta IHTEHCHBHICTh
ypaXKeHHsI TKAHUH T1apOJIOHTa, 1110, HacaMIlepe/l, OB’ I3aHO
3 MyJIBTU(AKTOPHOIO IPUPOJIOI0 3aXBOPIOBAHb [ 1-3].

Sk BiZIOMO, IPUYMHOIO PO3BHUTKY 3aNaJbHUX MPOLECIB
y TKaHMHAaX MapoJIOHTa € MOPYIIEHHs 0aJaHCy MiX MiKpO-
OHMMM areHTaMHM Ta 3aXMCHUMH MEXaHi3MaMH pPOTOBOL
TIOPO>KHUHU TUTHHH [4, 5]. Mikpodiopa 3yOHOTO HaIIBOTY,
OJAIIKY, KaMEHIO BCTYIIA€ B AKTHUBHY B3a€MOJII0 3 PO3-
TAIIOBAHNMU TIiJ CYIBKYISIPHUM EIITeIi€eM TKaHMHHUMH
eJIEMEHTAaMH, 3allyCKalOYH IIaTONOTIYHI peakmii depe3
AKTHBALIIO IPO3aaIFHIX €JIEMEHTIB [0, 7].

BaxnuBy poib y 3aIycKy MaToJOTi9HUX peakiiil y TKa-
HUHAX MapoJIOHTA MAa€ aliMEHTapHUH YMHHUK, IO peali-
3yI0 CBOIO JIiF0 Yepe3 MICIIeBi Ta cucTeMHi BIuiuBu [8-10].
Kpim Toro, 6araro coMaTHYHUX 3aXBOPIOBAHb Ta (QYHKIIIO-
HaJIbHUX CTaHIB, 1[0 MAIOTh BIUIMB HA METa0OJIYHUH QOH
y JiTel, BIUIMBAIOTh Ha PO3BUTOK 3allajbHUX IIPOIECIB
y TKaHUHaxX napopoHra [11-14].

Tomy wmeroro Hamoi poGoru Oyno IpoaHamizyBaTH
MIapOAOHTOIIATOT€HHI YNHHUKY, BUSBIICHI ITiJ] 9ac aHKETy-
BaHHA AiTel BikoM 12-15 pokiB M. YUepHiBIIi Ta BCTAHOBUTH
B32€MO3B’ 130K MK CITOCOOOM XKHTTS, XapIyBaHHIM, IITKi-
JIMBMMH 3BHYKAMH, COMAaTHYHOIO ITaTOJIOTI€I0 T4 CTAHOM
TKaHWH TIApOIOHTA B JIITEH.

MetogoJioris Ta MeTonM JAocCTiIKeHHs. Jls
BUBYCHHS YUHHUKIB PU3UKY PO3BUTKY 3aXBOPIOBAaHb TKa-
HUH [1apoJJOHTA B JTEH Mi/IIITKOBOTO BiKy HaMH OYJI0 Ipo-
BEJICHO aHKCTYBaHHs JiTei BikoM 12-15 pokiB 3a joro-
Moror Google-popmu. 3aranpHa KiIbKICTh PECIOHICHTIB
cxnana 155 oci6. BinOyBasiocss onutyBaHHS Yepe3 COLi-
JIBHI Mepexi, ToMy OyJi0 Heynepe/KEHIM Ta aHOHIMHHM.
[urannas Oynu 00’€qHAHI B IEKibKa OJIOKIB, a came 30ip
3araJbHUX JaHWUX, IHPOPMAIiS PO CIOCiO KUTTA Ta OJIOK
CTOMATOJIOTIYHUX MUTAaHb, 10 AAIOTH YSIBICHHS ITPO 3aXBO-
PIOBAHICTh TKAHUH MApOJOHTY.

Pesyneratn onmuTyBaHHS IIOAABAJINCS Y NMPOLECHTHOMY
CIIBBIHOIICHHI 10 KUIBKOCTI OJCpKaHUX BIAMOBIAEH Ha
HUX. BUKOpUCTaHI METOM OMUCOBOT CTATUCTHKH. Y JTOCITi-
JDKEHHI BUTPUMaHI BCi O10€THYHI HOPMH, 110 CTOCYHOTHCS
KIIHIYHHAX JIOCHI/DKEHb BigmoBiiHO 1o mnonoxeHb GCP
(1996 p.), Konsenuii Pagu €Bpomnu npo npasa JIIOUHU Ta

Oiomenumuay (Big 04.04.1997 p.), ['enbpcincbkoi nexmapa-
ii BcecBiTHROI MemudHOI acoriamii Ipo eTHYHI TPUHIAITN
NPOBEJCHHS HAYKOBHX MEIMYHHUX NOCIIKEHb 3a y4acTIO
momuan (1964-2013 pp.), Hakazie MO3 Vkpainu Ne 690
Bix 23.09.2009 p.

Buxsan ocHoBHOro marepiany npociimkenns. Ilep-
i OJIOK 3alMTaHb, 0 OyB HAMU ITPOAHATI30BaHUH NPU-
CBSIUCHO JIOCII/DKEHHIO Xap4yOBOIO pAaLliOHY, LIKiJIMBUX
3BHYOK Ta 3araJIHOCOMAaTHYHOI'O CTaHy 370pOB’S JITEH.

SIk BimoMo, 30anaHcoBaHe XapuyBaHHS Ta HOTO PeXUM
BIAIrPalOTh BaXJIMBY POJIb B PO3BHUTKY 3aXBOPIOBAaHb TKa-
HUH TApOJOHTA. 3TiHO 3 JaHWUMH aHKeTyBaHHA: 47,3 %
PECTIOHZICHTIB Xap4yroThCst 0e3 wiTkoi cuctemu, 7,3 % —
npuiiMaioTs DKy 4 pasu Ha 100y; 32,7 % — 3 pasu Ha 100y;
12,7 % — 2 pa3u Ha 100y.

OKpiM KUIBKOCTI TNPUHOMIB, BaXKIMBUM KPHTEPIEM
Xap4yBaHHs € Horo HarnoBHeHHs. Came ToMY, MH 3pOOHIIH
cnpoOy mHpoaHali3yBaTd MpPOJOBOJIBYI BIOAOOAHHS cepen
miteit: 89,1 % nitelt HajgaroTh mepeBary (pykram, IO
€ HaBiTh OLJBIINM 3a KiJIbKICTh THX, XTO IHOJIOOJIAE COJIO-
nomi (80 %). KimbKicTh THX, XTO CIIOKUBA€E M’SICO CKIIayia
83,6 %, Ta mepeBaxkae HaJ Ti€lo, 0 odupae pudy (61,1 %)
ta Mopenponyktu (61,8 %). «AnTHdaBOpUTAMW» IUTS-
4oro cMaky Oynu siromu, oopamu (65,5 %) Ta pociauHHa Dka
(60 %).

Ha »aip, acopTUMEHT HpPOAYKTiB, IO MICTATH IIPO-
CTi BYIJIEBOOM € UYMMAIUM. YCi IIi HPOAYKTH KOPHCTY-
I0ThCSl TIOMTUTOM, OCOOJMBO Cepe]| AUTSIYOrO HACENICHHSI.
Ha pucynky 1 HaBeneHi jacoii, ski HaOpanu HaOLIbITY
KIJIbKICTh OaltiB.

Bona — e oiHe 3 HaOUTBIINX JPKEPEN MIKPOEJIEMEHTIB
JUIsl OpraHi3My IUTHHH, a came Topy, HOpMa SIKOTO y IHT-
Hilt Boji ckimanae Bix 0,5 no 1,5 mr/n. Came ToMy HacTyri-
HUM TIMTaHHSAM y Halllii aHKETi cTaio 3’sICyBaHH JKepera
CIIOXKHMBAHHS BOAW y JIMTHHH. 3TiTHO JAHUX aHKETYBaHHS
60 % pecnoHAEeHTIB, CIIOXKNBa€ OyTHIILOBaHY Boxy, 20 % —
KpUHUYHY, 7,3 % — 3-mig kpasy Ta 12,7 % oOupatots iHme
JDKEepesIo MUTHOT BOAW VIS TOBCSKIEHHOTO CIIOKUBAHHS.

[Hmi comarudHi 3aXBOPIOBAaHHS MOXKYTH BIUIMBaTH
Ha CTaH TKaHWH POTOBOI NMOpOXHHMHU. ToMy Lied Kpute-
piif Oya0 TakoX BpaxoBaHO IijJ 4ac (OpMYBaHHS IaHOTO
aHKeTyBaHHs. 3TiZHO pe3yibrariB aHKeTyBaHHS Yy 29,1 %
BUIIAJKIB MarOTh MICIIeé CUCTEMHI 3aXBOPIOBAHHS, CTPYK-
TYpY SKHX HaBeAEHO Ha PUCYHKY 2.
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AKHM CONDAOWAM HagaeTe nepesary?

JipET]
Badn
Liykepum
IO AHMEM
Hene
Mapmenagn
Zegip
Topr
Mopoawen
[Wokoneg
Meymen
MpAHKM
Xanga

11 (20 %)

14 (455 %)

11 (20 %)

13(236 %)
-11 (20 %)
20

10

19 (34,5 %)

19(34,5 %)

16 (29,1 %)

(545 %)

30 (54 5 %)

249 (527 %)

38 (69,1 %)
44 (80 %)

Puc. 1. Cosonouti, o 1oMiHy10Th y paunioHi aireii Bikom 12-15 pokis

Ao «Taxs. 06enlTh a6o BHAMITL BRaCHWA BAplaHT:

JEAXBOPIEIHHA CEPUEEC-CYINH
JHRBOEROEETHE WUTYHKOBC-FNL
LENROPMIRARHA BHADKIIHHI 1
AIHBOPORARHA DNONAD- (Y NNED
O TRUMAHION P SERBOERN
JanopeCnan e YRS, O, Hoca

Yacn TPEI (rocips gechparops

[He

13,7 %)

2iT4%)
(3.7 %)

4 (148%)

-4 (148%)

BE2%)
5222 %)

12 (4 4 %)

125

Puc. 2. ComaTu4Hi 3axBoproBaHHs JiTeii Bikom 12-15 pokis

Tabmuus 1

Indopmanis mono nposeneHHst NpPodiJaKTHYHUX CTOMATOJOTIYHUX 3aX0/iB cepen aiTeil Bikom 12-15 pokis

3anuraHHa

Pe3yJILTaTl/I AHKETYBaAaHHSA

Uu BinBinyere Bu

cTomarosora i3 raK Hi
: 9 70,9 % 29,1 %
PO} iTaKTHYHOIO METOIO?
CKinbKH pa3iB Ha JIeHb Bu 1 pa3 2 pa3u 3a norpebu HE YHILY
YHCTUTE 3yOu? 20 % 70,9 % 9,1 % 0%
Sxoro mactoro Bu - . 3 eKCTpaKTaMu .
9 3 BiJIOLTFOFOYMM 3 KaJIbI[IEM Ta . 3 ocBikarouuM | 3 ppykToBUM

KOpHUCTy€TeCs JKapChKUX

edexTom ¢dropom pocIHH eexTom CMaKoOM

0, 0, 0, 0,
25,9 % 18,6 % 25.9 % 29,6 % 0%

SIka sxopeTkicTs Bamoi JKOPCTKa cepenHs M’sIKa Iy’Ke M’sKa HE 3HAI0
LITKU? 7,3 % 54,5 % 12,7 % 3,6 % 21,8 %
Yu kopucryetech Bu TIBKH MICIIS DKi piako MOCTIHHO KOJIM HEPBYIOCh
JKYBAJIBHOK I'YMKOIO? 12,5 % 62,5 % 16,7 % 8,3 %
O6epith Ti 3acobu [yis sGHa HE
JIOTTIAY 32 POTOBOIO ippurarop OIOJiCKyBau H¥ITKa 3yOHi HopHIMKH KOpH-
TTOPOKHUHOIO,IKUMH B 3,7 % 20,4 % 3339 3,7 % CTYIOCh
KOPHUCTYETECH T0IaTKOBO: » 70 38,9 %
Uu nosipsiere Bu cBoemMy Tak Hi
Jikapro? 91,1 % 8,9 %
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BaxiBUM NUTaHHSIM y BUBYEHHI Oy/b-sIKOTO 3aXBO-
proBaHHs € ¥oro mpodinaktuka. Y Tabmuii | HaBeneHi
pe3yabTaTd ONMUTYBAaHHS AiTEH 1070 MPO(ITAKTHKH CTO-
MaToJIOTIYHUX 3aXBOPIOBaHb.

BucHoBku 3 gociaimkeHHsi. TakuM 4YMHOM, HE 3BaXka-
104 Ha 3HA4HY NPOCBITHULBKY Ta MPOQLIaKTHIHY poOOoTy
cepel HACENICHHS, MPOOIEMHUMH 3aJHIIAIOTHCS THTaHHS
pamioHAFHOTO Xap9ayBaHHS, 110, CBOEI0 YEeProro, Hece Mpsi-
MU HETaTUBHUH BIUTIB HA CTOMATOJIOTIYHE 37I0POB’S, a came
CTaH TKaHWH apoOHTa. Pe3yrsraTi aHKeTyBaHHS TIOKa3aJIH,

IO piBeHb 3HaHb JiTe € HemoCTaTHIM i (pOopMyBaHHS
MPABIJIbHUX TIri€HIYHAX HABUYOK, a TAKOXK, HCOOXITHICTh
NpoBe/IeHHsT NPO(QUIAKTHYHUX 3aXOIiB LIOJ0 3aXBOPIOBAHb
TKaHWH Tmapozpora. JloBipa 10 croMaronora € KIIFOYOBUM
€JIEMEHTOM YCITIIIHOTO JIIKYBaHHS Ta JOIVISY 3a 3710POB’SIM
potoBoi opoxxauHH. [loBipa hopMyeThest gepes mpodecio-
HAJTi3M, EMIIaTIIO Ta SKICHY MEIMIHY JOTIOMOTY.
[TepcreKTHBOK NOAJBIIMX JOCHIDKCHb € BHBYCHHS
perioHaNbHO OOYMOBIICHHX UYHHHUKIB PU3UKY PO3BUTKY
3aXBOPIOBaHb TKAHMH ITAPOIOHTA B AiTEH ITiUTITKOBOTO BiKY.
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AJITOPUTMH IITYYHOIO IHTEJIEKTY ISl OUIHKH CTAHY SICEH

Bertyn. Cydacui Metonu ieHTH}ikawii Ta IpequKuil THTIBITY Ta MapoOJOHTHTY Ha OCHOBI MOJIENeH MITYYHOTO IHTEIEKTY, KOTpi 3aCTOCO-
BYIOThCS JUIS aHANI3y AaHuX (ororpadiil Ta nudpOBUX CKaHIB, BKIIOYAIOTH MIXOIN 3 BUKOPHCTAHHIM alTOPHTMIB INIMOMHHAX HEHPOHHUX
Mepex, METOy OMOPHUX BEKTOPIB, Pi3HUX THITIB JepeB Kiacudikariil Ta gorictuynoi perpecii. [Ipore OinbliicTh H0CHipKeHb 3 anpooaril
TaKUX IIIXOMIB XapaKTePU3y€eThCSI PETPOCIICKTHBHUM JM3aHHOM, a BifTaK — OOMEXEHMMH MOXJIMBOCTSMH IOJO TPAHCILI] OTPUMaHHUX
PEe3yIBTaTiB B YMOBH MIOICHHOT KIIIHIYHOT CTOMATONOTIYHOT IPAKTHKH.

Merta nociizkenns. [IpoananizyBaru 0CTYIHI MOJEII Ta alITOPUTMH LITYYHOTO IHTEJIEKTY, SIKi HOTEHLiHHO MorH O OyTH BUKOPUCTaHI
U1 aBTOMATH3aLlil IIPOLEeCy AIarHOCTHKH CTaHy SCEH.

Marepiaaun ta meronu. J{ocmimkeHns Oymo opraHi3oBaHo y GopMmari HiIbOBOTO ONISLY JTiTEpaTypH 3 TEPTETHUM MOIIYKOM JaHUX LIOAO
JOCTYIHHX MOJIeNeil Ta alropUTMIB IITY4YHOTO iHTEJIEKTY, PO3pOOICHNX /U IIaTHOCTUKY Ta AudepeHuianii cTany siceH. 3 MeTol MaKCHMiza-
1ii 00csTy MepBUHHOT BUOIPKY MOIIYK ITyOniKamiii, OB’ I3aHUX i3 METOI0 JAHOTO JOCIIKEHHs, IpoBoMBCs yepe3 cucreMy Google Scholar
(https://scholar.google.com/), 3 BuKOpUCTaHHAM KIFOYOBHUX CIiB «artificial intelligence», «gingiva» Ta «periodontology», po3mupeHnx QyHK-
wii cepsicy Ta dinbTpanii podiT, omybIiKoBaHUX aHIIIHCHKOK MOBOIO /10 KBiTHs 2024 poky.

PesyasraTu pocaimkens Ta ix odrosopenns. [IpoanaiizoBaHi Mozeni MTYyYHOrO iHTENEKTY NPOAEMOHCTPYBANH e()eKTUBHICTH aBTO-
MaTi4HOi ineHTH]iKamii AUISHOK TiHTIBITY Ta MOPYIIEHHS CTAIOCT] SCEHEBOTO KOHTYpPY HA PiBHI TOYHOCTI B MoHaA 70% 3 BUKOPHCTAHHIM
y SIKOCTi OCHOBHOTO Habopy BUXiZHMX JaHHUX BHYTPIIIHEOPOTOBUX LH(ppoBux (oTorpadiit. BoxHouac TounicTs Bepudikauii 310poBoro craHy
sSICeH 3a JaHUMHM [POAHAIII30BaHMX JOCIIKEHb Oya JJOBOJI HU3BKOIO, III0 MOB’SI3aHO i3 MpobieMaMu AudepeHianii cerMeHTOBaHUX JIITHOK
i3 pepepeHTHIMHE 300pasKEHHAMH 3I0POBUX SICEH, SKi XapaKTEePH3YIOThCSA HE TUTBKH IHTEPIHAMBIMYalbHOO, aje W iHTpaiHAMBIAyaIbHOIO
BapiaruBHicTio. [IpoOnemaTyka sIKICHOI OLIHKH CTaHy SCEH 3 BUKOPHCTAHHAM MOJEJIEH IITYYHOTO iHTEIEKTy 3a JaHHMHU IHTPAOPaIbHOTO
CKaHyBaHHsS OOrpYHTOBaHA BiIMIHHOCTSIMH Yy TEXHOJIOTISIX OTPUMAHHS 300paKeHHs, epen0adeHNX PI3HUMH amnapataMu, Ta eQeKToM Tak
3BaHOTO «HAJMIPHOTO OIU(PyBaHHY, IO TPU3BOAUTH OO AUCTOPLIl pearbHOi penpeseHTawii crany M sKuX TKaHuH. KpiM Toro 3araibHo-
BHpa)KeHa MMpobiemMa iHTpaopaNbHUX CKAaHEepPiB 100 OL[HKU CTaHy SCEH MOJIArae y ayrMeHTOBAaHOMY THIIi TPadh)ivyHOTO MPOIECUHTY ITOBEp-
XOHB, SIKI XapaKTepHU3YIOThCS BIICYTHICTIO BUpaKeHUX (igyniapHuX MapkepiB ((i3i0NOTIYHUX YU MITYYHHUX) T4 OXHOPIAHICTIO IUIOIMHHUX
TOMOJIOTIYHUX XapaKTEPUCTHK.

BucnoBku. JlocTymHi MoJielti Ta alropuTMH IITYYHOTO IHTENIEKTY, 1iNbOBEe IPU3HAYCHHS KOTPHX Mepeadadae oliHKy Ta Ju(epeHLiario
CTaHy SICEH, IPOAEMOHCTPYBAJIM BUCOKY TOYHICTh aBTOMATH30BAHOTO IPOLECY JiarHOCTUKU BUIAJKIB THTIBITY Ha Nali€HT-OPiI€HTOBAHOMY
piBHi (> 70%), BogHOYAC YyTAMBICTH TAaKMX MOZENEH M0N0 Bepudikalii 370pPOBOT0 CTaHy SCEH 3aIUIIAETHCS HU3BKOIO, @ TAKOXK XapaKTe-
pU3yeThCs MIMPOKUM Jiana3oHoM Bapiawii (3 BUXiJHOI TOYKOIO AianazoHy 3 0%). 3acTocyBaHHS MOJENEH IITYYHOTO iHTENEKTY 3 METOHO
CErMEHTAIlii Ta MOJABIIOi KATeropr3allii JUISTHOK SCCH MO MEBHUM YiTKO-BU3HAYCHUM KilacaM (B XOJIi iHAEKCHOT OI[IHKH CTaHy SICCH, Y MiJT
Yac BUXiOHOI audepeHmiamii Ta sKicHOT KaTeropusarii THITy MOCMIIIKH), a TAKOXK B XOIi iIeHTH(IKail JUITHOK MOPYIEHHS HLTICHOCTI sice-
HEBOTO KOHTYpY Ta HOro MOXJIMBOI PEKOHCTPYKLIT 110 BCTAHOBICHOMY IaTEPHY, XapaKTePH3Y€EThCsl BACOKMMY MOKa3HUKAMH Yy TIUBOCTI Ta
crienuigHOCTI Ha PiBHI JOCIIKYBaHUX BUOIPOK, IPOTE KITiHIYHA BAJIITHICTD JaHHUX MiAXO/IB 3 ypaXyBaHHSIM iHTep- Ta IHTpaiHNBiTyaabHAX
PpiBHIB Bapiamiif pi3HUX MPOSBIB 3MiH SICEH OCI HE JOBE/ICHA.

Ku1r040Bi cj10Ba: 1ITY4YHNI iHTEINEKT, AIarHOCTHKA, CTOMATOJIOTs], TAPOJIOHT, TAPOIOHTONIOT IS, ICHA, POTOBA HOPOKHUHA
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Algorithms of artificial intelligence for the evaluation of gingival conditions

Introduction. Modern methods of identification and prediction of gingivitis and periodontitis based on artificial intelligence models that
analyze intraoral photos or scans data include approaches using algorithms of deep neural networks, method of support vectors, various types
of classification trees and logistic regression. However, most studies dedicated to the approbation of such approaches were characterized by
a retrospective design and, therefore, associated with limited possibilities regarding translation of the obtained results into the conditions of
daily dental clinical practice.

Objective of the research. To analyze the available models and algorithms of artificial intelligence that could potentially be used to
automatize the process of gingival conditions diagnostics.

Materials and methods. The study was organized in the format of targeted literature review with a focused search for data regarding
available artificial intelligence models and algorithms developed specifically for the diagnosis and differentiation of gingival diseases. In order
to maximize the volume of the primary sample, the search for publications related to the purpose of this study was conducted through the
Google Scholar system (https://scholar.google.com/), using the keywords «artificial intelligence», «gingiva» and «periodontology», advanced
service functions and filtering of works published in English until April 2024.

Results and discussions. The analyzed artificial intelligence models demonstrated the effectiveness of automatic identification for areas
of gingivitis and gingival contour disruption with an accuracy level of more than 70% using intraoral digital photographs as the main set of
initial data. At the same time, verification accuracy for healthy gingival condition according to the data of the analyzed studies was quite low,
which is related with the problems of differentiating segmented areas with reference images of healthy gums, because latter characterized not
only by inter-individual, but also by intra-individual variability. The problem of qualitative assessment of gingival conditions using artificial
intelligence models based on intraoral scanning data is related to the differences within image acquisition technologies provided by different
devices and the so-called effect of «excessive digitization», which leads to distortion within the real representation of soft tissues condition. In
addition, the common problem of intraoral scanners in assessing the state of the gingiva is related to the augmented type of graphical surface
processing, which is characterized by the absence of pronounced fiduciary markers (physiological or artificial) and the uniformity of planar
topological characteristics within the scanned gingival area.

Conclusions. Available models and algorithms of artificial intelligence, the purpose of which involves the assessment and differentiation
of the gingiva conditions, have demonstrated a high accuracy regarding the automated process of gingivitis cases diagnostics at the patient-
oriented level (> 70%), while the sensitivity of such models for the verification of the healthy gingival condition remains low, and is
characterized by a wide range of variation (with the starting point of the range from 0%). The use of artificial intelligence models for the
purpose of segmentation and further categorization of gingival areas according to certain clearly defined classes (during the index assessment
of the gum condition, or during the initial differentiation and qualitative categorization of the smile type), as well as during the identification
of areas with gingival contour disruption and its further possible reconstruction according to the established pattern, is characterized by high
values of sensitivity and specificity at the level of the studied samples, however, the clinical validity of these approaches, taking into account
the inter- and intra-individual levels of variation for various manifestations of gingival changes, has not yet been proven.

Key words: artificial intelligence, diagnostics, dentistry, periodontium, periodontology, gingiva, oral cavity.

Beryn. Cucremarnunuii ormisin Revilla-Leon M. Ta
KOJIET ZI03BOJIMB BepU(iKyBaTH Bchoro 24 HayKoBi poOoTH,
SIK1 BIZTIOBIAIM KPUTEPISM BKITFOUCHHS MO0 SKOCTI OITy-
OJ1IKOBaHMX JIOCIIJUKEHb, Ta OyJaM MpPUCBSYEHI acCIeKTam
BUKOpUCTaHHs mryyHoro intenekry (ILI) 3 meroro nia-
THOCTHKH TIHTIBITY Ta mapomoHTuTy [1]. 3 maHoro mymy
HAyKOBHUX POOIT 2 cTocyBammcs imeHTH]IKamii HaIbOTY,
B SKHX TOYHICTH BHKOpHCTOBYyBaHUX Mozeineit 111 Bapiro-
Baja B nmiama3oHi 73,6-99%, 7 — miarHOCTHKY TIiHTIBITY 3a
JAaHUMHU 1HTpaopadbHUX LU(PPoBUX ¢oTorpadiii 3 3ape-
€CTPOBAHOIO TOYHICTIO BHKOPHUCTOByBaHHMX Mopeneil I
B Mekax 74-78,20%, 1 — miarHOCTHUKH TIHTIBITY 32 JaHUMHU
(GIIIOOPHUCIIGHTHUX  IHTpaopaibHuX ¢otorpadiii 3 TOY-
HicTIO 3actocoByBaHoi I momeni Ha piBHi 67,7-73,72%,
i 14 HaykoBHX pOOIT OynM MPUCBSUECHI AIarHOCTHIII Mapo-
JOHTUTY 3 BUKOPUCTAHHSM PI3HHUX IIJXOJIB MAIIMHHOTO
Hap4aHHs [1].

CyuacHi MeToau ieHTH]IKAMIi Ta MPETUKINT TIHTIBITY
Ta MAPOIOHTHTY Ha OCHOBI MOJEJIeH IITYYHOTO iHTENIEKTY,

KOTPi 3aCTOCOBYIOTBCS JUIsl aHaJIi3y AaHux ¢ortorpadiii ta
U(PPOBUX CKaHIB, BKIIOYAIOTH MiJIX0OIU 3 BUKOPUCTAHHSIM
ANTOPUTMIB IMOWHHUX HEHPOHHUX MEPEX, METOLY OIIo-
PHHX BEKTOPIB, PI3HUX THIIIB JiepeB Kiacudikamii Ta joric-
TH4YHOI perpecii. [Ipore 6inpuIicTh JOCHIIPKEHB 3 anpoba-
il TaKUX MiAXOIIB XapaKTepU3YETHCS PETPOCIICKTHBHUM
JIM3aifHOM, a BiAATaK — 0OMEXEHUMH MOMJIMBOCTSIMU IL[OA0
TPaHCIALI] OTPUMAaHUX PE3yAbTaTiB B YMOBH IOAECHHOI
KIIIHIYHO{ CTOMATOJIOTIYHO1 MPAKTHUKH (B PO3pi3i HLITHOBOTO
BUKOPHCTAHHS [UIA PI3HUX Bapiamiil KIiHIYHUX CUTyamii
3 ypaxyBaHHsIM €(EeKTHBHOCTI HE HAa KOTOPTY LIJIbOBHX
JOCIIKYBaHUX Cy0’€KTiB, a Ha KOKHOTO KOHKPETHOTO
narfienta) [1, 2, 3]. Patil S. Ta kojieru KOHCTaTyBaIX HU3bKY
SKICTh JIOKa31B, K1 O apryMEeHTYBaJIM KIIIHIYHY 3HAUyIIICTh
PI3HUX MoOpesieil ITY4YHOTO IHTENEKTY ISl A1arHOCTHUKH
3aXBOPIOBaHb MAPOJOHTY, X04a TAaKNUil BACHOBOK JOCIIiTHU-
KiB OyB B IepIury yepry oOrpyHTOBaHHI I€TEpPOTCHHICTIO
BUKOPHCTOBYBAaHHMX I/IXOIIB B IIJOMY, a HE HH3BKOIO
e(heKTUBHICTIO KOYKHOTO 3 HUX [4].
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BaxiBo BiIMITHTH, 1110 TOMIMPEHICTh HAYKOBUX POOIT
II0JI0 BUKOPUCTAHHS MOMIJIMBOCTEH IITYYHOTO IHTEIEKTY
B CTOMATOJIOTIi IoYaja IPOrPEeCHBHO 3pPOCTAaTH IOYHHA-
roun 3 2019 poky, 1110, OYEBUIHO, OB’ SI3aHO i3 PO3BUTKOM
oL qockoHamx Mogenei 111 Ta MoxauBoOCTEH 1X agam-
TaIil 10 KIIHIYHAX CTOMAToJOoTiuHuX otped [1, 2, 3, 5, 6,
7]. Baptye yBaru Takox Toi (akr, mo 3 2019 poky 3HaYHO
3pic 00CAT TPOAHOTOBAaHUX/IIPOMAPKOBAHHUX (ITOBHICTIO
9H 9aCTKOBO) JAaHMX CTOMATONOTIYHHX ITAIli€HTiB Pi3HOTO
(dopmary 31 30epeKeHHSIM X aHOHIMHOCTI, OJHAK 3 TIO3HA-
YEHHSIM Bi/IMOBITHUX KIiHIYHUX 3HAXiOK HA iHTpaopab-
HUX UGPOBHUX (oTorpadis Ta ckaHax [8].

[Mompu ne nuTaHHs WOAO0 €(PEKTUBHOCTI TOCTYITHHX
Moziesiell Ta aJrOpUTMIB IITYYHOTO IHTENEKTY JJIsi Jiia-
THOCTUKM Ta AudepeHmialii KOHKPETHO CTaHy sSCeH 3au-
LIAETHCS BIIKPUTHM, BPaxoByIOYH HPOOJIEMATUKY aHai3y
pI3HHMX MapameTpiB M’SIKHX TKaHWH POTOBOI NMOPOKHHHU
0e3 10aTKOBHX KIIIHIYHUX BTPY4YaHb; IIPH LEOMY 3pOCTa€
KIiHIYHA opieHTOBaHicTh Momeneil LI po3pobneHnx mms
aHalizy peHTreHorpadivHuX JaHUX, B TOMY YHCII 1 TAKHX,
SIKi XapaKTepHU3YIOTh CTaH OMOPHHUX TKAHWH MapojoHTa [1,
2,4, 8, 9]. Bigrak anamni3z nocrynmaux amroputmis LI, ski
MIePBUHHO OyITH pO3p00IIeHi CIIeIU(iTHO I OLIHKU CTaHy
SICeH, JO3BOJIUTH aKTyalli3yBaTH JiarHOCTHYHI MOXKJIMBOCTI
ABTOMATH30BaHUX J1arHOCTUYHUX ITiIXO/iB, KOTPI MOXYTb
OyTH IMIUIEMEHTOBaHI B KIIHIYHY NPAKTUKY Ta MiHIMi-
3yBaTH MPU LBOMY MOTPeOy B JOJATKOBHX MaHIMYJSLIsAX
IHTEPBEHIIIIHO-[IarHOCTUYHOTO XapaKTepy.

Meta. IlpoananizyBaru IOCTYIHI MOAENi Ta ajro-
PHUTMHU IITYYHOTO IHTEJIEKTY, SIKi MOTEeHIIHHO MoIH O OyTH
BUKOPUCTaHI JUIS aBTOMaru3amii MpoLecy AiarHOCTHUKH
CTaHy SICEH.

Artificial intelligence models for diagnosing gingivitis and periodontal disease: & systematic review,

Origin paper
Artificial inteldligence madels for diagnosing
gingivitis and pericdental disease: A systemal .

Arlifizial intedigence models for tooth

supported fixed and remavable prosthodontic., - .I

Arfifizial ntedigence applications in restorative
dentistry; & systemalic review,

Accuracy of Artificial intelligence-Based
Photographic Detection of Gingiitis "

Towsard Digital Perodontal Health: Recent
Advances and Fulure Perspectives

Arfificial Intelligence in Pesiodontology: &
Scoping Reviaw

Marepiaym Ta MmeTonu. JlociikeHHs OyI0 OpraHizo-
BaHO y GopMaTi LIJILOBOTO OIVISIIY JIITEPaTypH 3 TEPreTHUM
MOIYKOM JJaHUX IO/I0 IOCTYITHUX MOJIEJIEH Ta aJrOpuTMiB
IITYYHOTO 1HTENEKTY, PO3POOIEHHUX /ISl JIarHOCTHKU Ta
JTudepeHIianii cTaHy sSceH. 3 METOX0 MaKCUMi3aIllii 00csary
MEepBUHHOI BHOIpKM TOIIYK IyOInikamii, HOB’s3aHUX 13
METOIO JIaHOTO JOCIIKSHHSI, IIPOBOAUBCS Y€pe3 CUCTEMY
Google Scholar (https://scholar.google.com/), 3 Bukopuc-
TaHHSIM KITIOY0BHUX ciiB «artificial intelligence», «gingivay
Ta «periodontology», po3mmupeHnx ¢yHKIiH ceppicy Ta
¢inpTparii podit, omyONiKOBaHMX AHIIIHCHKOI0 MOBOIO
mo kBiTHsA 2024 poky [10]. JlomaTKOBO aHaji3 KOXKHOI i3
BiZIIOpaHKUX /10 NEPBHHHOI KOTOPTH HAYKOBHX IpPAllb MPO-
Bommin uepe3 cepsic Connected Papers (https:/www.
connectedpapers.com/) 3 METOK TOIIYKY JIOJATKOBHX
3B’SI3KIB i3 poOOTaMH aHAJOTIYHOTO CIPSAMYBaHHSI, MOTIC-
pEIHIX, a TaKoX TOXITHUX POOIT, SKi MOTCHIIHHO MOTIA
OyTH mpoITyIIeHi i yac MepBUHHOTO BiIOOPY 3a HA3BOIO
myOmikarii [11] (puc. 1).

OmnpalrroBaHHsS KOXKHOI i3 BiliOpaHuX crareit 3abesre-
9yBaJOCh CIIOYATKy 3a 3MICTOM aHOTamil/pe3tome, Micis
90ro Ti poboTH, sIKi B HaHOLIBIII Mipi BiANOBigANA METi
JAHOTO JOCTI/DKCHHS, MiUIATald JeTali30BAaHOMY KOH-
TEHT-aHali3y, Kareropii KOTPOro BKJIOYAIH HACTYIIHI:
1) THII BUKOPHUCTOBYBaHMX MOJIENEH Ta ajJrOpUTMIB INTYyY-
HOTO 1HTEJICKTY, SKi OyJId PO3pOOJICHI s A1arHOCTHKHU Ta
mudepentianii craHy siceH; 2) AiarHOCTHYHA €(eKTHB-
HICTh BUKOPUCTOBYBaHHMX MOJEJICH Ta ajJropuTMiB IITYyY-
HOTO IHTEJIEKTY /IS OLIHKH CTaHy siCeH; 3) IapaMeTpH
SICeH, SIKi TIJUISATaTH OMIHI i3 BUKOPHCTAHHIM JiarHOC-
TUYHAX MOXKITUBOCTEH MITYYHOTO iHTENEKTY; 4) poOiIeMHi
ACTEKTH KOPEKTHOT pOOOTH MOJIEINEH ITyYHOTO iHTEIEKTY,

Prior work

Dervative works

w

Puc. 1. InTepdeiic ceppicy Connected Papers B nponeci ananizy nepsuaHoi BUOipku nyoaikaniii Ha npeamer
3B’A3KY i3 momepeaHiMMu YM MOXiTHUMHU HAYKOBUMH POo0OTaMH
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MIEPBUHHO PO3POOJICHUX IS OIIHKK Ta audepeHiiarii
CTaHy SICCH.

Cucremaru3ariii Ta KJIacTepu3allisi JaHUX Y BiIIOBiJI-
HOCTI JIO BUIIIE3TaJaHNuX KaTeropiii KOHTCHT-aHaJi3y 3a0e3-
neyyBasiacst y TabnuaHomy penakropi Microsoft Excel 2019
(Microsoft Office 2019, Microsoft, CIIIA) 3 moganbmmm
TOIIOJIOTIYHNM COPTYBAHHSM OJIOKIB €KCTparoBaHoi iHpop-
Marii y BiIITOBIITHOCTI IO BCTAHOBJICHUX B3a€MO3B’S3KiB
MiX TaKUMH B MEXax OTHi€l Kareropii abo Mixk JeKiTbkoMa
KaTeropisiMi KOHTCHT-aHai3Yy.

BuxJsiax ocHoBHOro Martepianay nocaigxenns. Ompa-
LIOBAaHHs HAYKOBUX POOIT, SKI MPeNCTaBIsUINA J0CITIIKY-
BaHy BHOIpKY myOmikaiiii, J03BOJIMIO CUCTEMAaTHU3yBaTH
HACTYIHI HaNpsIMKH 3aCTOCYBaHHS aJTOPUTMIB MITydY-
HOTO IHTEJIEKTY JJIs OIIIHKK CTaHy SICCH: JJI aBTOMATH-
HOPMAJBHOTO CTaHy Ta Timepruiasii, Juist Tpajaamii BUpa-
JKCHOCTI TIHTIBITY Ta 3 METOI0 ifmeHTH(]IKaIii MiTTHOK
3MiH SICEHEBOTO KOHTYpY [1, 2, 4, 5, 7]. binsima wactuna
ONMCAHMX MiAXOMiB Oa3yBaslacs Ha peali3amii MPUHIIHITY
MOTIEPEAHhOI CeTMEHTAIlil MIJITHOK SCEeH i3 OTPUMAaHHUX
iHTpaopalbHUX THPPOBUX QoTorpadiii 3 mogaANBIIUM
MPOIECHMHIOM TaKUX 3T1{HO MOCIiIOBHOCTEH, CTPYKTYpPO-
BaHUX PI3HUMH MOJEJISIMU MalIMHHOTO HaBuaHHs [1, 2, 6,
7, 8, 12]. IIporec cerMeHTAallii IISHKY SICEH Bija 3yOiB Ha
uudpoBux 300paxenusx Eckhard T. ta xoneru 3anpomno-

A

B1

HYBaJIM IPOBOJIUTH Ha OCHOBI aJITOPUTMY CaMoOpraHiza-
LIHHOTO MAIIUHTY, 1 TUIBKU MICJs IbOTO BHKOPHUCTOBY-
BaTH BIAMOBIIHI KIAaCU(IKATOPU KOIBOPY Ta (HOPMHU s
nudepeHmianii Mi>k 37J0POBHM CTAHOM SICEH Ta TiHTIBITOM
[13]. Xoua nocrymHi nigxoan nudpoBoi Goromerpii, sKi
nepeadavyaroTh NpPOBEICHHS KBaHTH(]iKamii craHy siceH
JHIIE 332 KOJMIPHUMH XapaKTePUCTUKaMU 0e3 JOAaTKOBOI
CerMeHTallii, B CBOIO Yepry TaKOX MOXYTh OyTH BUKOpHC-
TaHI y SKOCTI Kiacu(ikaTopiB A MOIENeH MTYyYHOTO
inrenexry [12]. (puc. 2).

Chau R.C. Ta xoneru onucaiy MoJeib LITyYHOTO iHTe-
JIeKTy, e(DeKTHBHICTD sIKOT BU3HAYANHN 32 KUIBKICTIO TMiKCe-
JIB acOIifOBaHMX i3 3MOPOBHM YH MATOJOTIYHAM CTAHOM
MapriHaJIbHUX SICEH Ha OCHOBI IIM()POBUX BHYTPILIHBOPO-
ToBuX (hororpadii [S]. UyTnmBicTs po3po0IeHOT aBTOpaMu
mozeni ckiaamamu 0,92, a crnenudivnicts — 0,94, omHak
JOCIITHUKA BIJIMITHIIH, III0 MOXJIMBICTh IIHPOKOTO BIIPO-
Ba/DKEHHSI BUX1THOTO aJITOPUTMY € 0OMEXEHOIO, OCKIJIbKH
BiH OyB ampoOoBaHM{ JuIIe Ha BHOIPII KHTAHCHKHUX
MAIi€HTIB, TOJl SIK MOJABIII PE3yIbTaTH MOXYTh Bapiio-
BaTH MpH HOTO ampoballii Ha 1HIMNX eTHIYHUX Tpymnax [5].
Kpim Toro norpebye 3HaYHOI yBaru CKJajJ TPEHYBAIbHOTO
Ha0Opy JaHMX, OCKUIBKH MMPEBAIIOBaHHS B TakoMy (OTO-
rpadiif mamieHTiB 3 TiHrIBITOM, YM HABIAKH, MAI[IEHTIB 31
3I0POBHM CTaHOM SICEH, IIPOBOKYBAaTHME NOXUOKHU y KiHIIe-
Bilf €)eKTHUBHOCTI aJTOPUTMY.

Puc. 2. [Ipukiaan cermeHTanii Ji1gHOK siCeH
(i3 100ipkM excnepuMeHTAILHUX HanpanoBanb oHyapyka-Xomuna M.JO.)

A. udposa dpororpadis. B. Cermenranii box-Tuny B JiMSHII 03HAK ypakeHHs siceH (B mpoekiii 3yba 1.2) Ta B ninsHii, e He
IIPOBOJIMIIOCH JKOTHUX BTpy4aHb (B mpoekuii 3yba 2.1). C. [eranizoBaHa box-cerMeHTallist AUISTHKY SICEH 3 03HaKaMU ypaKeHHs (3a
KPHUTEPIsIMU BIIMIHHOCTI KOJIbOPY Ta MOPYIISHHS IUTICHOCTI siceHeBoro KoHTypy). C. JletanizoBana box-cerMeHTallisl AUISHKY SICEH
0€e3 epBUHHO BUPAKEHHX O3HAK ypa)KeHHS SICEH Ha 3araibHii ¢ortorpadii; qudepenriiamnis JITHOK SCEeH 3 BIAMIHHUMHI O3HaKaMHU Ha
30ibIIeHiH (oTorpadii: YepBOHI AUISHKH CerMEHTamii — iAeHTH(IKOBaHI 03HAKH TIHTIBITY (HMOBIpHICTH TO3UTHBHOTO NMPOTHO3Y —
84%), )KOBTI ALNSHKU CerMeHTallii — KIMOBIpHi O3HAKH TiHI'iBITY (HMOBIPHICTH HO3UTHBHOTO NPOTHO3Y — 62%), 3€JI€H] JUISHKH CerMeH-
Tauii — 310poBHii CTaH siceH (MMOBIpHICTh HO3UTHBHOTO IPOrHO3Y — 54%). B1. IIpukian ToTansHoi cermeHTauii siCeH 3a NPUHLUIIOM
BIZIMIHHOCTI KOJIbOPY: Bi3yali3allisi BAPaKEHOT AIISTHKY IOPYIISHHS SICEHEBOTO KOHTYPY, IPOTE 00MeXeHa HMOBIPHICTh J1eTali30BaHOT

mudepeHIianii CTaHy SCeH B 1HINX TUITHKAX
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3acTocyBaHHsI MOOUIBHOTO 3acTOCyHKY «iGAM app»
JUTsE 00pOOKH 300pakeHb 3y0iB Ta SCCH, 3pOOICHUX MaIli€H-
TOM OCOOMCTO 13 BUKOPHCTAHHIM CBOTO CMapT(OHY, T03BO-
JISiE KOPEKTHO NpopaxyBaTH MoAn(IKOBaHWI siCEHEBHI
innekc (modified gingival index) Ta kiacudikyBaTu cTan
sICeH y BiJIIOBIZHOCTI 10 OTPUMAaHMUX 3Ha4eHb Ha OCHOBI
TEXHOJIOT1] mTy4HOro iHTenekry [14, 15, 16]. 3anponoHo-
BaHa JIOCIITHUKaMH CHCTEMa XapaKTepHu3yBajacsl HaaMip-
HOIO 9yTIHBICTIO (3 TouHicTIO y 0% 17151 310pOBOTO CTaHy
SICeH), OHAK TaKWH acleKT OyB iIHTepIPETOBAHHH SK TIepe-
Bara METOAy, BPaXxOBYIOUH, IO OTPHUMAaHHA XHOHO-NO3HU-
THBHOTO PE3yJIbTaTy € OUIbII NMPUHHATHUM, HDK XHOHO-
HEraTUBHOTO 3 TOYKH 30pYy BIUIMBY Ha MOAAJBILIY KIIHIYHY
JlarHOCTHKY Ta JiKyBaHHs [14, 15, 16].

BuxopucranHsg MOXIMBOCTEH 3rOPTKOBUX HEWPOH-
Hux Mepesxx R—CNN (opieHTOBaHHMX Ha aHasi3 KOHKPETHOT
30HH) 3 METOIO nudepeHIliamnii TITHOK 3I0POBHX SCEH Ta
IUISHOK TiHTIBITY Yy nmocmimkerHi Alalharith D. Ta koxer
JO3BOJIMJIO KOPEKTHO MIarHOCTYBATH TIiHTIBIT 3 TOYHICTIO
y 77,12% [17]. Kurt-Bayrakdar S. Ta koneru 3ampomnosy-
BaJ BHKOPHCTOBYBATH 3TOPTKOBI HEWPOHHI Mepexi A
IIarHOCTUKH CTaHy SICEH Ta MAapOIOHTOJIOTIYHHX IIOpY-
IICHb 32 JaHUMH iHTpaopaisHuX (otorpadiii, mpu mbomy
y iX IOCHIDKEHHI YyTIMBICTH PO3POOJICHHX AITOPUTMIB
U1 JIarHOCTHKM 3amaiieHHs siceH csrana 0,737, a s
rineprutasii sicen — 0,757 [18]. Rana A. Ta xoneru onucainu
ABTOMATH30BaHUI aJrOpUTM MTOKPOKOBOI CErMeHTallii 3/10-
POBHUX SICEH BiJl TaKMX 3 O3HaKaMH TiHTIBITY 3 TOYHICTIO
B 0,74; icHylodi mpobiemMu 3 KOPEKTHOIO Kiachdikaiiero
aBTOPH TIOB’sI3yBaIM 13 e€(EeKTOM ayrMeHTamii KOoJIbopY,
sSkuii OyB BiIMIYeHHI TpW 3MiHI HaNAIITyBaHb (DOTOKA-
Mepu [19]. B minomy HeomHOpa3oBo OyII0 MiATBEpIKEHO
e(eKTHBHICTh MITYYHUX HEHPOHHHX Mepex aius aude-
peHmianii BUMaAKiB TiHTIBITY Ta 3A0POBOTO CTaHY SICCH Ha
OCHOBI aHAI3y OTPUMAHHUX BHYTPIIIHEOPOTOBUX (hoTOTpa-
¢biit, TounicTs koTpuX nepepuirysana 70% [20].

Ipu upomy juist Bepudikaliii 3MiH SICEH MO 1HTPaopaib-
HUM (hotorpadisiMm 3 BUKOPHCTAHHSAM TEXHOJIOTIT ITYYHOTO
IHTENIEKTY MOXXYTh OyTH BHKOPHCTaHI Pi3HI KOJOPHUCTUYHI
mozeni — RGB ta HSV, nmocein ampobarii koTpux yxe
OyB ommcaHuil y HU3II JOoCiimKkeHs [21, 22, 23]. 3okpema
3actocyBaHHs RGB Mozerni Ta MynbTu3agaqHoi 3ropTKoBO1
HEHPOHHOT MEepexki JO3BOJIUIO MPOBECTH JACTEKINIO TIHTIBITY
Ha IHTpaopaJIbHUX 3HIMKax 3 TouHicTIO y 87,11% [21, 22].
Ebron J. G. Ta xomeru npoxemoncTpysanu 81,68% TodHICTH
JIarHOCTHKH TiHTIBITY Ha OCHOBI 00p0oOKH 300pakeHs 3 HSV
MOJIEIUTIO PO3POOIIEHUM THUIIOM 3TOPTKOBOI Mepexi [23].

BukopucTanHs MOOLTBHOTO MOJATKy 3 TEXHOJOTIE
HITYYHOTO IHTEJEKTY B JOMAIIHIX YMOBaX 3 METOK MOHi-
TOPUHTY CIPHSUIO MOKPALICHHIO IapOJOHTOJIOTIYHOTO
CTaTyCy MAalli€HTIB, SIKi NepeOyBaloTh Ha €Talli JAUCIaHCe-
pu3anii, OCKUIbKM TakMd MiAXiA JIO3BOJSIE paHille BHS-
BUTH 3MIHU B CTPYKTYpl Pi3HUX KIIHIYHUX MapameTpiB 3a
JAaHUMH 1HTPAaOpaJIbHUX (POTO, TAa IPU HETATUBHOMY TPEH/II
TaKAX HAarOJOCUTH Ha IMOTpeOi BiBiyBaHHSI CTOMATOJIOTA
[24]. TlamieHTH, SKi BHKOPHCTOBYBAad MOHITOPWHTOBHIA
JOAATOK 3 TEXHOJOTI€I0 ITYYHOTO IHTENEKTY, XapaKTepH-
3yBJINCS OLTBII BUPAKCHUMH MTOKPAIIEHHIMH TapaMeTpiB
MIHOMHY 30HAYBaHHS, PIBHS KITIHIYHOTO MPUKPIMJICHHS Ta
1HJEKCY HAJIBbOTY 3a JJaHUMHU PaH0Mi30BaHOTO KOHTPOJIbO-
BAHOTO IOCIiKeHHS [24].

TexHoJOriss MalIMHHOTO HAaBYaHHS TAaKOX JIO3BO-
nsie O eheKTUBHO AM(EPEHIIIOBATH 3A0POBHI CTaH
MapoJIOHTY, TIHTIBIT Ta MApOJOHTHT, BUKOPUCTOBYIOYH
B SIKOCTI JeTepMiHaHT-KJIacu(}ikaTopiB HEKJIIHIYHI mapa-
METpH (AaHi ONUTYBaJBHUKIB) Ta OioMapkepH ciuHH [25].
TouHiCcTh Takoro miaXoxy mepeBuinye 94% mpu BUKOPHC-
TaHHI aHCaMOJEBOTO METOAY MAIIMHHOTO HaBYaHHS Ha
OCHOBI IIPUHIIHITY JiepeBa pilmeHs (aepeBa kiacudikarii),
Ta TepeBUINye e(PEKTUBHICTh JIOTiICTUYHOI perpeciiiHoi
Moxeni [25].

3acTocyBaHHS MOMIIMBOCTEH INTYYHOTO IHTEJIEKTY
TaKOX CIPHUSAE OMTHUMI3ALlT MPOIECY CETMEHTAIl TIISTHOK
SICEH Ta BU3HAYEHHsI X TOBILMHU HA OCHOBI CyIEPIMIIO3H-
uii pesynbrariB KIIKT Ta iHTpaopaibHOro ckaHyBaHHS,
mo Oy/no MiATBEpP/XKEHO pe3yJibTaTaMH MiIOTHOTO JOCHi-
JOKCHHS HA TBapWHHIA Mopeni [26]. Y3romkeHicTh oTpH-
MaHUX pPe3yJbTaTiB 3 KIIHIYHUMH JaHUMHU Oyna Oinbir
BUPa)XEHOIO 3 II[IYHOI CTOPOHH LIEJIETl, aHX 3 JIIHTBaJILHOT,
IO OYEBUIHO IOB’S3aHO 13 €(PEKTOM aHATOMIYHUX IiIHY-
TPEHb, SKi BIAMIYAOTBCA 3 S3UKOBOI CTOPOHH, Ta OOMEXK-
VIOTh MOMJIMBOCTI IIOAO0 €(pEeKTHBHOI peecTpamii cTaHy
MTOBEPXOHB [26].

MOoXJIMBOCTI  OIIIHKK 3MiH [apaMeTpiB TOBIIUHHU
M’SKUX TKaHHH IICIA IPOBEICHHS MapOROHTOJIOTIYHOTO
JIKYBaHHS 3 BUKOPUCTAHHSM IHTPAOPaJIbHOTO CKaHYBaHHS
Oynu miaTBepKeHl Takox y poborax Kuralt M. [27, 28,
29, 30]. BukopucranHst Takux y MaiiOyTHbOMY MOXe OyTH
BUKOPUCT@HO B CTPYKTYpi MAIIMHHOTO HaBYaHHS IS
NpeAUKIIl pe3ysbTaTiB Pi3HUX MIAXOIB 0 MapoAOHTONO-
rigHoro JikyBaHHA. Lim H.-C. Ta gocnigHuKy penpe3enTy-
BaJIH TiIXO/TH i3 IIIPPOBOIO OIIHKOIO TAKUX MapaMETPIB SIK
BHCOTA Ta IJIOIIA KEPaTHHI30BAHUX SICEH Ha OCHOBI TaHUX
iHTpaopanpHOro cKaHyBaHHA [31]. Ilomepemni pobotu
Kuralt M. ta Fidler A. mpogeMoHCTpyBany TaKOXK MOXKIIH-
BOCTI OIIIHKH TIapaMeTpiB perecii siceH Ha OCHOBI OTprUMa-
HHUX IHTPAaOpajIbHUX CKaHIB, IPOTE MOCI BIACYTHI JAaHi PO
aBTOMATH30BaH1 CHCTEMH JCTEKIIii Ta KBaHTU(IKAIT perie-
Ciii Ha OCHOBI aJITOPUTMIB IITYYHOTO iHTEIeKTY [29, 30].

[TpoGnemaTrka sSKiCHOT OLIIHKH CTaHy SICEH 3 BUKOPHC-
TaHHSM MOJIEJIEH IITYYHOrO 1HTENEeKTy 3a JaHUMH 1HTPao-
paJbHOTO CKaHyBaHHS 11OB’s13aHa 13 BIAMIHHOCTSAMH Y TeX-
HOJIOTISIX OTPUMaHHS 300pakeHHs, Tepea0adeHUX PI3SHUMHU
armaparamu, Ta e()eKTOM TaK 3BaHOTO «HAJAMIPHOTO ouu-
PYBaHHS, IO MPU3BOIUTH O JUCTOPLIl peanbHOi perpe-
3€HTAIlil CTaHy M’ SKHX TKaHUH. KpiM Toro 3arampHOBHpa-
JKeHa TpoOiieMa IHTPAaOpaIIbHUX CKAaHEPiB MIONO OLIHKU
CTaHy SICEH IOJISITa€ y ayTMEHTOBAHOMY THIII TpadigHOro
IPOLIECUHTY IIOBEPXOHb, SKI XapaKTEepU3YIOThCA BiICYT-
HICTIO BUpaxxeHUX (inyriapHux mapkepiB ((hizionoriyHux
YH MITYYHHUX ) Ta OJHOPITHICTIO TUTONUHHUAX TOMOJIOTTYHIX
XapakTepucTUK. (puc. 3).

ABTOMaru3zalis TMpolecy CerMeHTaulii iHTpaopab-
HOI Ta IepuopaibHOI JUISHOK 13 1udpoBux Qotorpadii
3 MOJAJNBIINM aHOTYBaHHSIM TaKUX JJO3BOJIMJIA ONTHUMI3Y-
BaTH MPOLEC METPHYHOT OLIHKY TOCMIIIKH JJISl HONAIBIIOT
kimacuikamii 3 BHKOPHCTAHHSAM alTOPUTMIB IITYYHOTO
IHTENIEKTY, 1[0 B CBOIO YEePry JO3BOIUTH 00’ €KTHBi3yBaTh
moTpeOM y BIONOBIAHIM €CTETHYHHMH KOPEKIil, i TakuM
YHHOM MIHIMI3yBaTH CKJIag0By Cy0’€KTHBHOI Tpanarii
[32]. Tounicts Mozeii 00OpaxyHKY 1HACKCY MOCMIIIKH Ta il
KOPEKTHOT KaTeropusailii y ofiHy i3 IeCTH MOXKJIMBUX TPYII
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Puc. 3. A. I[Ipukjan ckany Ta penpe3eHTaiii M’IKUX TKAHHH, OTPUMAHHUX 3 BUKOPHCTAHHAM iHTPaopaJIbHOTO
cka”epa Condor (Condor International, I'ent, Beabrisi). B. [Ipukiaan ckany Ta penpe3eHTanii M’ AKUX TKAaHUH,
OTPUMAHHUX 3 BUKOPUCTAHHAM iHTpaopajabHoro ckanepa Medit iS00 (Medit Corp., Ceya, IliBnenna Kopes)
(kJ1iHivHi BUNagKy i3 BaacHol npakTuky I'oHuapyka-Xomuna M.)

3 BUKOPUCTaHHIM TEXHOJIOTiH MAaIIMHHOTO HAaBYaHHS CKJIa-
nana 0,933 [32].

Tian S. Ta KoJern PO3pOOHIIM MIAXid 3 MEPEKEBOIO
PEKOHCTPYKIII€I0 KOHTYPY SICCH Ha OCHOBI aHaJi3y Takoro
cepel Mali€HTiB 3 BAKOPUCTAHHSIM NPUHIIUIIB MAIIMHHOTO
HaByaHHs [33]. Jlauuii migxix 6a3yeTsest Ha eKCTpaKIii KOH-
TYpy B OPTOTOH&JIBbHIHM MPOEKIIT i3 OTpUMaHUX 300pakeHb
3a MPHUHIMIIOM PEBEPCHBHOIO MAIIHMHTY Ta 3 MOJANIBIION0
JUCKPUMIHAII€I0 HAsIBHUX 3MiH B 3aJICKHOCTI BiJ| PaKTHY-
HOTO CTaHy CTOMATOJIOTIYHOIO CTaTyCy, BiTHOCHO KOTPHX
1 IPOBOMUTHCA HaIOyNOBa MaiiOyTHROTO iHAMBIiITyasi30Ba-
HOTO KOHTYpY siceH [33]. [IepeBaru 3ampormoHOBaHOI METO-
JIVIKY TIOJISITAIOTh B HACTYITHOMY: 1) MOXIIMBICTB peaizartii
y pi3HUX KIIHIYHUX BapiaHTax aaeHTii; 2) HU3bKa MOXHOKa
PEKOHCTPYKIIi; 3) MOMIIMBICTH 3aCTOCYBaHHS Oe3Imoce-
pPeIHBO Ha KIIHIYHOMY NpHUiioMi; 4) y3rofKeHICTh PEKOH-
CTPYHOBaHOTO KOHTYpY i3 HasBHHM KOHTYPOM B 00yacTi
MIPUCYTHIX 3y0iB 3 peNpe3eHTAalLi€I0 3MiH, IKUX HEOOXiIHO
JOCSATHYTH B 000X NUISHKAx, ab0 X TUIBKH B JAUISTHKAaX
aJieHTii, MpuiiMaroYy KOHTYp B 00JacTi BIacHUX 3yOiB 3a
pedepenTanii [33].

AJITOPUTMH MAIIMHHOTO HABYaHHS HA OCHOBI JaHHX
iHTpaopanbHUX QoTorpadiil TaKOK TO3BOISIOTH AiarHOC-
TyBAaTH y MaIli€HTa HABHICTh aHEMi1, IPUIMAIOYH 10 YBard
TapaMeTpu SICEH 3 TOYHICTIO B Aiana3oHi 77-85% B 3amex-
HOCTI BiJi BUKOPHCTOBYBAHOTO MiAXOAY A0 OIPAIFOBAHHS
naHux [34].

Oxpemi poOOTH  IPOJEMOHCTPYBAIM  3HAYYILICTh
MAaIIMHHOTO HaBYaHHsI /s TIPEIUKIIIT TaToJorii mapoIoH-
TUTY, BUXOJSUM 3 NapaMeTpiB BIKY, CTaTi, CTaHy Tiri€HH
POTOBOI NMOPOKHUHH, IIMOMHU NMApOJOHTAIBHOTO 30HIY-
BaHHS, PyXOMOCTI 3y0iB, MapoJOHTAJIBHOTO Ta TiHTiBaJIb-
HOTO iHJIEKCIB Ta PiBHS OTOYYIOYO1 KiCTKOBOI TKaHMHU [35].

Ba)<JIMBUM aCIIEKTOM 3aCTOCYBAHHS TEXHOJOTIH IITY4-
HOTO IHTEJIEKTy B TMAPOMOHTOJIOTII B IIUIOMY € MOMIIMBICTH
peamizamii TPUHIMIIB EPCOHATI30BAHOI JIaTHOCTUKH Ta
JIKyBaHHS, SIKi BKITIOYaHb MAIli€HT-OPI€EHTOBAHY OIIHKY PH3H-
KiB, paHHIf IHAWBITyaJli30BaHWI CKPUHIHT Ta IiarHOCTHKY,
TapreTHy MiATPUMYIOTY TEpAITiFo Ta IrieHIiYHe HaB4aHHs [36].

OpmHUM i3 HAWOUTBII TEPCIIEKTUBHUX HAIPSMKIB, SIKHH
OOTPYHTOBYE MOLITBHICTH IMIUIEMEHTAIlil aNTOPUTMIB
IITYYHOTO iHTEJICKTY JJISl OLIIHKY CTaHy SCEH, 3aJIUIIAETHCS
MOXKJIMBICTh 3aJTy4eHHs MallieHTa 0 eTally IIaHyBaHHs Ta
MPOTHO3YBaHHS HACHIJKIB MapOJOHTOJOTTYHUX BTPYYaHb.
Krasnokutskyy A. ta Goncharuk-Khomyn M. Gyna 3ampo-
MOHOBAHA KOHIIETIIISI MMaIiEHT-OPIEHTOBAHOTO TIAHYBaHHS
MPOLIEypH 3aKPHUTTA pelecii Ha OCHOBI MOIETIOBAHHS
PI3HHX 3MiH SICEHEBOTO KOHTYPY, KOTP1 MOXKYTh MaTH Miclie
icyIs BTPYYaHHs, 3 IEMOHCTpALIi€l0 TAKUX MALIEHTY Mepen
BTpYyYaHHIM JUIS 00’€KTHBi3amii iHOWBIAYyaTbHOTO MiHi-
MaJBHO-TIPUHHATHOTO Pe3yNIbTaTy, SIKUM OM caM MaIfi€eHTa
Cy0’€KTUBHO MIr OIIHUTH SK ycmimuui [37]. Janwmid mia-
XiZ 3TiTHO OPHTIHAJIBHOI aBTOPCHKOI MPOIO3MIII MOXe
OyTH peai30BaHHil SK 3 BUKOPHCTAHHIM IHTPaOpalbHUX
uudpoBux dororpadiid, Tak Ha OCHOBI IHTPaOPaAIBLHUX
TPHOXMIPHHX CKaHIB, 1 aBTOMaTH3allisl TAKOTO, BPaXOBYIOUH
HOTr0o aJrOpUTMIYHY CTPYKTYpY, BIANOBIHO MOXe OyTH
peajti3oBaHa 3 BUKOPUCTaHHIM TEXHOJIOTII INTY4YHOTO iHTe-
JIEKTy LUIIXOM HaBYaHHS TaKOrO Ha OCHOBI IPOBEIEHOT
NanieHTaMy rpajaii 3HauHoi KiIBKOCTI BapiaHTIB pe3yiib-
TaTy KIIHIYHOTO JiKYBaHHS 3TiTHO TUXOTOMIYHOTO KpHUTE-
pito «ycmimHO» abo «HeycmimHoy. [li3aime Goncharuk-
Khomyn M. Ta cmiBaBTOpH OIyOJIiKyBajIl OAHY 3 MEPIINX
mpamnk, MPUCBAYCHY ifeHTUGIKaIil (eHOMEeHy HamoB3a-
F0Y0TO MPUKPITUICHHS i3 3aKPUTTSAM PeIeciil Omicis IpoBe-
JICHOTO OPTOJOHTHYHOIO JTIKyBaHHs 0e3 Oyab-SIKHX H01AT-
KOBUX SITPOTCHHHUX BTPYy4YaHb HA OCHOBI IMOPIBHSHHSI JIMIIE
IU(POBUX BHYTPIIIHBOPOTOBUX CKaHIB, IiJAKPECIIOIOYH
NPaKTHYHY 3HAYYIIiCTh BUKOPUCTAHHS TaKHMX SIK BUXIJHUX
JIAaHUX JUISl TIOJAJIBILOTO IOIIHONICHOr0 BUBYECHHS (eHO-
MeHy HaroB3arodoro mnpukpimieHus [38]. Bpaxosyrouw,
IO IHTpaopajJbHi CKaHW NPEICTABISAIOTH CO00I0 Hadip
OUPPOBUX NAaHUX, TaKi MOXKYTh OyTH BHKOPUCTaHI IS
HaBYaHHS aJTOPUTMIB ITYYHOTO iHTENEKTY, COPSIMOBAHUX
Ha imeHTH(]IKALiI0 3MiH SICEHEBOTO KOHTYPY IICIA Pi3HUX
BUJIIB TEPAINleBTUYHHUX, OPTONOHTHYHUX Ta MAPOFOHTONO-
TYHUX BTPy4YaHb, 3 METOI NMPOTHOCTUYHOI OIIHKH 3MiH
SCEHEBOTO KOHTYpY, KOTpi IIOTEHLIHHO MOXYTb DPO3BHU-
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BaTUCS 332 MEXaHI3MOM «HAIlOB3al0uOr0 IPHUKPITLICHHS
[38]. Taki Mozmesi MalIMHHOTO HABYAHHS TO3BOJISATH BHO-
KPEMUTH Jiara3oH 3MiH piBHS SICEH, KOTPI MOXYTh MaTH
Miclie B TpoIeci JIKyBaHHs, aje IpH LbOMY HarpsMy He
OB’ s13aHi i3 HIILOBUM Oe3IocepeIHiM BILTMBOM peaji3o-
BaHMX SATPOTCHHUX BTPYYaHb, a PO3BUBAIOTHCS 33 PAXyHOK
¢iziomorivAnx mporeciB Ha QoHi npomidepamii KIiTHH,
3HIDKCHHS PiBHS MapriHaJbHOTO HATATY M SIKMX TKaHUH
Ta HiBEIIOBAaHHA MYKOTIHTiBaJIbHOTO CTpECY, KOPOHAIBHOI
Mirparii 3B’S3KOBOTO amapary 3a paxyHOK CKOPOTIIHBHX
BIacTUBOCTEH (hiOpoOIacTiB, 301MBIIEHHS 00CATY CIIOTYY-
HOTKaHUHHO]I CKJIaJI0BOI.

Takum 4YMHOM, 3riIHO NMPOAHANI30BaHUX JAHUX JIiTe-
patypu Mojielli IITyYHOTO IHTEJIEKTY MpPOJEMOHCTPYBAIIU
e(eKTHBHICTh aBTOMATHYHOI ICHTU(IKAII TIISHOK TiH-
riBiTy Ta HOpPYLIEHHS CTaJOCTi SCEHEBOTO KOHTYpY Ha
piBHI TouHOCTI B moHax 70% 3 BUKOPUCTAHHSM Y SKOCTI
OCHOBHOTO HA0Opy BHXIIHUX JaHUX BHYTPIIIHBOPOTO-
Bux 1mdpoBux ¢ortorpadiii. BogHouac TOUYHICTE BepH-
¢ikarii 3M0pOBOTO CTaHy SICEH 3a NAHUMH IIPOAHANI30-
BaHUX JOCIiKeHb Oylia JOBOJI HHU3BKOIO, IIIO TIOB’S3aHO
i3 mpobnemamu mudepeHIianii CerMEHTOBAHUX TUISHOK
i3 pedepeHTHUME 300pakKeHHSMHU 3I0POBUX SICEH, SKi
XapaKTePU3YIOThCS HE TUIBKM IHTEPIHAMBIIYaabHOIO, aje
i IHTpaiHIUBITyaNbHOK BapiaTHBHICTIO. [lepcrieKTHBHIM
€ 3aCTOCYBaHHS MOJZIEJIel IITYYHOTO 1HTENEKTY A 1HJeK-
CHOT OLIIHKH Ta Trpajaii sICEHeBOT0 KOHTYPY B LIJIOMY IO
BIJIMIOBITHUX KJIacaX y MEXaX HiJIbOBUX 3aIUTIB (HAMPH-
KJIaJ1, JUTS OLIHKK BHPAXKECHOCTI TiHTIBITY, YU KBaHTH(]iKa-
il THIry mocMiniku). IIpomoBxyeTsest po3poOKa mpeauka-
THBHHX MOJEJICH IITYYHOIO iHTEJEKTY, HalpaBiICHHX Ha
MIPOTHO3YBaHHS 3MiH TKaHWH ITapOAOHTy Oe3 1 MiCisT Tpo-
BEJICHOTO JIIKYBAaHHSA, a TAKOX 3 YpaxyBaHHSM BIUIUBY pi3-
HUX (paKTOpiB PU3HUKY Ta Oi0IOTIYHUX (PEHOMEHIB permapa-
1ii Ta pereHeparii; IpoIOBKYETHCS BIOCKOHAICHHS Pi3HUX
aNropuTMiB moOymoBaHux Ha ocHoBi 111 Ta moB’s3aHuX i3
OLIIHKOIO Ta MIPOTHO30M 3MiH CTaHy sICeH, SIKi CIIPUATUMYTh

(OpMyBaHHIO MOXJIMBOCTEW JUIs BHINOI NHallieHT3anyue-
HOCTI TAII€HTIB y MPOIEC CTOMATOJIOTIYHOTO JIIKYBaHHS,
IO BiITaK MOTEHIIIHHO MTO3UTHBHO BILTUBATUME Ha KiHIIEBI
MOKA3HHUKH MAI[IEHT33]J0BOJICHOCTI JOCATHYTUMHU PE3yib-
TaTamu peadimiTarii.

BucHoBkn. [locTymHi Moeni Ta alrOpUTMH IITYydY-
HOTO IHTEJEKTY, iJThOBE MPU3HAYCHHS KOTPUX mepeada-
4Jae OMIHKYy Ta AU(EpeHIialilo cTaHy SICEH, MPOAEMOH-
CTPYBaJM BHCOKY TOYHICTh aBTOMATH30BAHOIO MPOIECY
MIarHOCTHKM BHIIAAKIB TIHTIBITY Ha MAaIli€HT-Opi€HTOBA-
HOMY piBHI (> 70%), BOOHOYAC Yy TIHUBICTh TAKUX MOJEIEH
moao Bepudikaiii 3A0pOBOTO CTaHy SICCH 3aIHIIAETHCS
HU3BKOI0, & TaKOK XapaKTEPU3YEThCSA IIMPOKHM Jiara-
30HOM Bapiauii (3 BUXiZHOIO ToYKoro niamazony 3 0%).
3acTocyBaHHS MOJeNed IITyYHOTO IHTENEKTY 3 METOo
CerMEeHTAIlil Ta MOAAJBINOI KaTeropusamii TUISTHOK SCEeH
IO TEBHUM YiTKO-BH3HAYCHUM Kjiacam (B XOIi iHIACKCHOT
OIIIHKH CTaHy SICEH, Y TiJ Yac BUXITHOI MudepeHIiarmii
Ta SKiCHOI KaTeropu3allii TUITy TOCMIIITKH), 8 TAKOXK B XOII
ineHTHdiKamii TiITHOK MOPYIICHHS IITICHOCTI SICEHEBOTO
KOHTYpY Ta HOTO MOXKIUBOi PEKOHCTPYKIIi IO BCTaHOB-
JICHOMY TAaTepHY, XapaKTepU3y€eThCsS BUCOKUMH MMOKA3HU-
KaMH 9yTIIMBOCTI Ta ciennivHOCTI Ha PiBHI AOCTiIKyBa-
HUX BHOIPOK, IPOTE KITiHIYHA BaJiAHICTh JAaHHUX ITiIXOIIB
3 ypaxyBaHHSM IHTEp- Ta IHTPaiHAMBIAYyaJIbHHX PIBHIB
Bapialiil pi3HUX MpPOsIBIB 3MiH SICEH AOCI HE JOBEICHA.
BaxuBHM acmeKTOM 3aCTOCYBaHHS TEXHOJIOTIH IITYY-
HOTO IHTEJIEKTY B MAPOIOHTOJIOTI] B I[LJIOMY € MOXJIUBICTh
peasizalii NPUHIIKIIIB TEPCOHANI30BAHOI JIarHOCTHKH Ta
JKYBaHHS, SIKI BKIJIIOYAHb Mali€HT-OPIEHTOBAHY OILHKY
PU3UKIB, paHHIN IHAWBiMyami30BaHWNA CKPUHIHT Ta JUC-
MAHCEePHU3aIlilo, TAPTETHY MIATPUMYIOUY TEpPaIlito Ta Tirie-
HiYHE HaBYaHHs, BUXOJSIYH 3 TAPaMETPiB BiKY, CTaTi, CTAHy
TiTi€HH POTOBOi MOPOKHUHH, TTHOMHH MAPOIOHTAIBEHOTO
30HAYBaHHS, PyXOMOCTi 3y0iB, MapOZOHTAIBHOTO Ta TiH-
riBaJILHOTO 1HAEKCIB, PIBHS OTOYYHOYOT KICTKOBOI TKAHHHU
Ta IHIIUX MMOXITHUX MTapaMeTPiB.
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KomneHcanisi BIVIMBY NATOJIOTIYHOI PyXOMOCTi 3y0iB HAa pe3yJbTaT peecTpauil
CTATHYHOI0 OKJIKO3IHHOIO CIiBBITHOIICHHS BEPXHBOI Ta HMKHbOI HIeJIer
3 BUKOPHUCTAHHAM BHYTPIIIHbOPOTOBOIO CKaHepa

Beryn. Onnumu i3 ¢akTopis, SKi BIUIMBAIOTH HA TOYHICTH PeeCTpalii CIiBBIAHONIIEHHS BEPXHBOI Ta HIDKHBOI IIeNeN Y CTaHl CTaTHIHOL
OKJTIO3ii i3 BUKOPHCTAHHIM TEXHOJIOTI] IHTPAOpaIbHOTO CKaHYBaHHS, € peMiTyc Ta MaToioriyHa PyXoMiCTh 3y0iB, OCKINBKH TaKi MOXYTh
MPOBOKYBATH JUCIOKAIiI0 3y0iB K rpadiyHuX 00 €KTIB y CTPYKTYpi OTPUMAHOTO CKaHa IiJl BILTMBOM KOHTAKTY i3 3y0aMH-aHTaroHicTaMu
y HOPIBHSHHI 13 OJOXKEHHM X K€ 3y0iB, ke OyJI0 3apeecTpOBaHO IPH PO3IMKHYTOMY CTaHi IIemer.

Meta mocaimkennst. OLiHUTH MOXIIMBICTh KOMIIGHCAIlii BIUIUBY HATOJOTIYHOI PYyXOMOCTI, @ TAaKOX SIBUIIA (PPEMITYCy Ha IIPOCTOPOBI
BIIXWIICHHS 3y0iB IIPH OTPHMAaHHI CKaHIB-PEECTPATIB CTATHIHHUX MIKOKITFO31HHIX CIIiBBIHOIIEHD B XOJIi IHTPAOPAIbHOTO CKAHYBAaHHSI.

Marepiaau Ta MeToau. Anpo0artis miAX0aiB 10 KOMIICHCAL] BIUIUBY IATOIOTTYHOT pyXOMOCTI Ta (pemiTycy 3y0iB Ha TOUHICTh IHTPaO-
PAaNBHOTO CKaHyBaHHS MPOBOMIIACS JIUIIE Cepe]] MAIEHTIB, Y SKUX KIiHIYHO OyNo JiarHOCTOBaHO MATOJIOTIYHY pyXoMicTb 3y0iB | cTyneH:o
(mo 1 MM B IIiYHO-JIIHTBANBHOMY HAIPSAMKY), a00 Xk KIiHIYHHI (eromeH dpemitycy. Beporo Gymo mpoanarnizoBano 34 Habopu BHYTPINIHEO-
POTOBHX CKaHIB (BEpXHbBOI LIENEIH, HIKHBOI LIENEeNH Ta CKaH-PeeCTpar CTATHYHOTO OKJIFO31HHOTO CIIBBiAHOLIEHHS BEPXHBOI Ta HIDKHBOL
IIesIen), OTpUMaHi Bijt 34 MauieHTIiB 3 03HaKaMU MaTOJIOTIYHOI PyXOMOCTi a00 X (peMiTycy OKpeMuX 3y0iB, 3 SIKUX JUI KOXKHOTO IMaIlieHTa
OyJ0 OTpHUMaHO 110 3 Pi3Hi CKAHU-PEECTPATH CTATHYHOTO OKITFO31HHOTO CITiBBITHONIEHHS BEPXHBOI Ta HIDKHBOT 1etel (0e3 peaizamii >KOqHIX
IIXOMIB 10 KOMIIEH A1 BIUTUBY NMATOJIOTI4HOT pyXoMocTi a00 dpemiTycy 3y0iB; 3 CerMEHTALI€I0 AUITHOK MATOJIOTIYHOI pyxoMocTi abo dpe-
MITYyCY IiJ 4ac peecTpanii CTaTHYHOTO OKJIFO3IHOTO CIiBBIJHONIEHHS BEPXHBOT Ta HIKHBOT LIEJIelT; 3 BAKOPUCTAHHSM Yy SIKOCTi CTablIbHUX
pedepeHTHHX 00’ €KTiB 3y0iB Oe3 Oyab-IKHX O3HAK MATONOTIYHOI pyxoMocTi). OmiHka e(eKTHBHOCTI MPAKTHYHUX ITiXOAIB 10 KOMIEHCAIii
BIUIMBY NaTOJIOTIYHOI PyXOMOCTI Ta (peMiTycy 3y0iB Ha TOUHICTH IHTPAOPANBHOTO CKAHYyBAaHHS MiJ] YaC peecTpallii CTATHYHOTO OKII031HHO-
IO CITiBBITHOIICHHS BEPXHBOI Ta HIKHBOI I[ENel POBOMIIACH IUIIXOM ONpPALIOBAHHSA OTPHMMAHUX iHTPAOPAIBHHUX CKaHIB y HPOrpaMHOMY
3abe3neuenHi Medit Link (Medit Corp., Ceymn, IliBnenna Kopest) 3 moganpIIuM BH3HAYCHHSAM PiBHS IPOCTOPOBHX JeBiamiif 3y0iB y CTpyKTypi
CKaHiB-peecTpartiB y migmporpami Medit Design.

PesyasraTn gocaixkens Ta ix o6ropopennsi. /liana3on JeBialiiif mpocTOpoBOTO MOIOKEHHS 3y0iB, SIKi XapaKTePH3yBAIHCs HAsBHICTIO
03HAaK MaTOJOTIYHOI pyXOMOCTi Ta/abo dpemirtycy, Ta ski Oy BKIIOYeHi Y HU(POBUIA OKITIO3IHHNNA CKaH-PEECTpParT, BITHOCHO 1X MOJIOXKEHHS
y CTPYKTYpi CKaHiB BEpXHbOI a00 HW)KHBOI LIENEeNH B PO3IMKHYTOMY CTaHi, ckianas 189-456 mMxm 0e3 peanizawii Oyab-IKuX TOIATKOBHUX
3aXOJliB, HAIIPABICHNX Ha KOMIICHCALLI0 BIUIMBY HasBHOI narojyoriqHoi pyxomocrti. CermMenTanis (TpuMiHr) 3y0iB i3 03HaKaMH HATOJIOTIYHOT
pyXoMocTi a00 K TaKUX 3 03HAKAMH (PEMITYCY 13 CKaHiB BEPXHBOI Ta HIKHBOI eI 03BOIIIIA JOCATTH Jialla30Hy POCTOPOBHX JIeBialiif
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3y0iB, siKi Oy/i BKJIIOUYEHI B LU(POBHUIA OKIIO3iitHUIT CKaH-peecTpart, B Mexax 116-216 MKkM B IOpPIBHSHHI i3 TXHIM IIOJIOKEHHSIM Y CKaHi BepX-
HB0i 200 HIDKHEOT IIIENIETH B pO3IMKHYTOMY cTaHi. CTaTHCTHYHO 3HAYYIIi BIAMIHHOCTI OyIIH MiATBEPKEHI JIUIIE [T MAKCHMAJIbHHUX 3HAYCHb
MPOCTOPOBUX JIeBialiif Py MOPiBHAHHI IMAXO/IB 13 CETMEHTALIEI0 (TPIMIHTOM) 3y0iB 13 03HAKaMH ITATOJIOTIYHOT pyXOMOCTi a0 X ppeMiTycy,
Ta Takoro 0e3 peajizallii JOOaTKOBHX 3aX0/IiB, HAIPAaBICHUX HAa KOMIICHCAIIi0 BILTMBY IaToOJIOri4HOI pyxomocTi/ppemitycy (p < 0,05).

BucnoBku. Cermentartist (TpuMiHT) 3y0iB i3 03HaKaMH IaToJIOTYHOI pyxoMocTi | crynento Ta/abo o3HakaMu GpemiTyCy CIIpHsIE 3HIKEH-
HIO JialTa30Hy MPOCTOPOBHUX JIeBialliil 3y0iB B CTPYKTYpi CKaHIB-pEECTPATIB CTATHYHUX MDKOKITFO31HHIX CITiIBBITHOIIECHD B OPIBHAHHI 13 iXHIM
MOJIOKEHHSM, sIKe OYyJI0 3apeecTpoBaHe HA CKaHAX HIDKHBOT a00 BEpXHbBOI Liejeny B po3iMKHyTOMY craHi. [Iporte 3ampomnoHoBaHuit migxin
XapaKTepU3yEThCs JIHIIE 0OMEKECHO e(EeKTHBHICTIO T YACTKOBO KOMIICHCY€ HETaTHBHHUI BILTHB SIBHIL 1ATOJIOTT4HOI PyXOMOCTI Ta (hpemiTy-
Cy Ha TOYHICTb peecTpallii CTAaTHIHUX MIXKOKITIO31HHIX CITiBBiJHOIICHB i3 BUKOPHCTAHHIM TEXHOJIOTI] IHTPaOpaIbHOTO CKAHYBAaHHS B YMOBAX,
KOJIM JIiara30H pyXxoMocTi 3y0iB He mepeBHILye | MM, OCKiNbKH He Oy/I0 BiAMIYEHO JKOAHOI CTATHCTHYHO 3HAYYIIO] PI3HULI y MOKAa3HUKAX
MiHIMAJIBHUX Ta MAKCHMaJIbHNX 3Ha4eHb IIPOCTOPOBHX JeBialliil pH MOPIBHAHHI MIAXOIY i3 CerMeHTami€elo (TpIMIHroM) 3y0iB i3 03HaKaMu
MIAaTOJIOTIYHOI pyXoMocTi abo %k QpeMiTycy, Ta Takoro, o nependadyaB peecTpaliro OKIO3IHHNX CIIiBBIJHOIICHD JIMIIE B MeXax 3y0iB 0e3
03HaK MaToyoriynHoi pyxomocti (p > 0,05).

Kitro4oBi ci1oBa: opromneuiHa CTOMATONOT IS, PyXOMICTb 3y0iB, OKJII03is1, OKJIIO3iiHE CIiBBIAHOIIEHHS, BHY TPIIIHBOPOTOBHIA CKaHED.
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Compensation of pathological tooth mobility impact on the static occlusal
maxillo-mandibular relationship registration with the use of intraoral scanner

Introduction. Ones of the factors that affect the accuracy of maxillo-mandibular static occlusion relationship registration using intraoral
scanning technology are fremitus and pathological mobility of teeth, since such can provoke the dislocation of the teeth as graphical objects
within the structure of the received scan under the influence of contact with teeth-antagonists in comparison with the position of the same teeth,
which was registered when the jaws were non-occluded.

Objective of the research. To evaluate the possibility of compensating the impact of pathological mobility, as well as the phenomenon of
fremitus on spatial deviations of teeth during the registration of static interocclusal maxillo-mandibular relationship with the use of intraoral
scanner.

Materials and methods. Approbation of approaches used to compensate the influence of pathological mobility and fremitus on the
accuracy of intraoral bite scanning was carried out only among patients who were clinically diagnosed with 1* degree of pathological tooth
mobility (up to 1 mm in the buccal-lingual direction), or with the clinical phenomenon of fremitus. A total of 34 sets of intraoral scans
(upper jaw, lower jaw, and a scan-record of the static occlusal maxillo-mandibular relationship) were obtained from 34 patients with signs of
pathological mobility or fremitus of individual teeth, while for each patient 3 different bite-scans were obtained (without implementation of
any approaches to compensate the influence of pathological mobility or fremitus of the teeth; with segmentation of areas characterized with
pathological mobility or fremitus during the registration of the static occlusal maxillo-mandibular relationship; bite scanning while using the
teeth without any signs of pathological mobility as stable references). Evaluation of the effectiveness of above-mentioned practical approaches
aimed at compensating the influence of pathological mobility and fremitus of teeth on the accuracy of intraoral scanning during the registration
of static occlusal maxillo-mandibular relationship was carried out by processing the received intraoral scans in the Medit Link software (Medit
Corp., Seoul, South Korea) with further determination of teeth spatial deviations within the registered scans in the Medit Design application.

Results and discussions. The range of deviations obtained for spatial position of teeth, which were characterized by the presence of
pathological mobility and/or fremitus signs, and which were included within the digital occlusal scan, was 189-456 pm compared to position
of the same teeth within the structure of the non-occluded mandibular or maxillary scans, without implementation of any additional measures
aimed at compensating the impact of existing pathological mobility. Segmentation (trimming) of teeth with signs of pathological mobility
or those with signs of fremitus from scans of upper and lower jaws, made it possible to reach the range of spatial deviations of teeth that
were included within the digital occlusal scan up to 116-216 um compared to the position of such teeth within the structure of the non-
occluded mandibular or maxillary scans. Statistically significant differences were confirmed only for the maximum values of spatial deviations
when comparing approaches with segmentation (trimming) of teeth with signs of pathological mobility or fremitus, and such without the
implementation of any additional measures aimed at compensating the influence of pathological mobility/fremitus (p < 0,05).

Conclusions. Segmentation (trimming) of teeth with signs of 1* degree pathological mobility and/or signs of fremitus helped to reduce
the range of the spatial deviations for teeth included within the structure of bite scans in comparison with position of such teeth, which was
registered on non-occluded lower or upper jaws’ scans. However, proposed approach characterized by only limited effectiveness and partially
compensated the negative impact of pathological mobility and fremitus phenomena on the accuracy of registering static interocclusal maxillo-
mandibular relationship with the use of intraoral scanner in conditions where the range of tooth mobility does not exceed 1 mm, because no
statistically significant difference was noted regarding minimum and maximum values of spatial deviations when comparing the approach
with segmentation (trimming) of teeth with signs of pathological mobility or fremitus, and one that included the registration of static occlusal
relationship only within the boundaries of teeth without any signs of pathological mobility (p > 0,05).

Key words: prosthetic treatment, tooth mobility, occlusion, occlusal relationship, intraoral scanner
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Beryn. TouHicTh pe3ynbTaTiB iHTPaOpPabHOTO CKaHYy-
BaHHS BU3HAYA€THCS JIBOMA IIapaMeTpaMu — MPaBAUBICTIO
Ta Mpenu3iiHicTI0O oTpuMaHuxX aaHux [1, 2, 3]. IIpaBau-
BICTh PE3YJIBTATIB IHTPAOPAJIbHOIO CKaHYBaHHS XapakTe-
pU3y€E BIINOBIAHICTh OTPUMAaHMUX AaHUX (po3Mipy, Gopmu,
MOJIO’KeHHS) (DaKTHYHMM TapaMeTpaM JOCIiKyBaHOTO
00’exra (3y0a, 3yOHOTO sy, IIEJeI), TOMi K MPenu3ii-
HICTB — e Jiana3oH po3Maxy 3HaueHb OTPUMAHHX JAHUX,
KOTpl CTOCYIOTBCS ONHOTO ¥ TOTO X OCIiIKyBaHOTO
00’eKTa, TIpHU MEBHIH KiIBKOCTI MOBTOpEHb HOTO CKaHY-
BaHHA Ta TIOPIBHAHHI OTPUMAHHMX JAaHUX MK PI3HUMH
cupobamu [1, 2, 3]. JocsrHeHHS HaJeXHOI TOYHOCTI
IHTPaOPaLHOTO CKaHyBaHHsI ACOLIIHOBAHO SIK 13 BUCOKUMHU
3HAYCHHSIMHM MPABAMUBOCTI PE3yNBTaTIB, TAK 1 3 BiIOBITHO
BHUCOKHUMH TOKa3HUKaMH X Mpenu3iifHoCTI, SKi 3acBiady-
I0Th, 110 BUKOPUCTOBYBaHa TEXHOJIOTiS IHTPAOpPAIBLHOTO
CKaHyBaHHs 3a0e3leuye He TUIbKM 00 €KTHBHE BiJTBO-
peHHs (paKTHYHOTO CTaHy CTPYKTYp POTOBOI IOPOXKHUHH,
a Take BiITBOPEHHS € PENPOLYKTHBHHUM Ta IOBTOPIOBAHUM,
i He TOB’s3aHE i3 MMOBIPHICTIO OTPUMAaHHS BHITAJKOBHX
pe3yNBTaTiB 3 TOYKH 30py CTAaTHCTHUYHOI iHTeprpeTramii
Takux [3, 4, 5, 6].

HocrtynHi Ui anHamisy HayKoBi IyOumikariii 3acBif-
YYIOTh, II0 TOYHICTh Ta MPEHU3IHHICTH IHTPAOPATBHOTO
CKaHyBaHHs 3QJICKUTh B 3HAYHOI KUIBKOCTI (haxTopis,
SIKi BKJIFOYaHOTh OCOOJMBOCTI BHKOPHCTOBYBAaHOI TEXHO-
JIoTii CKaHyBaHHS, CTpPATeril0 CKaHyBaHHS, HPOTSDKHICTH
JUISHKA CKaHYBaHHS, JOCBIJ JiKaps, (akT AOTPUMAaHHS
YY HEIOTPUMAaHHS JIiKapeM IHCTPYKLiil BUPOOHMKA IIO/I0
KOPEKTHOTO ITPOBEECHHS IIPOLECY IHTPAOPAIFHOTO CKaHY-
BaHHS, KUTBKICTh HAsSBHUX OAWHUIG 3yOHOTO psay, (akT
HasABHOCTI CTaHy 4YacTKOBOI YM IIOBHOI aJCHTIl, BIUIUB
30BHIIIHIX (DaKTOPIB (TEMIIEpaTypH Ta OCBITIICHOCTI B KiM-
HaTi IPOBEIEHHS CKaHYBaHH, BOJIOTOCTI Ta OCBITJIIEHOCTI
6e3mocepeaHpo 30HU iHTEpecy) [7, 8, 9, 10].

Baromum etanoM B mporieci orudpyBaHHs IapaMeTpiB
CTOMATOJIOTIYHOIO CTAaTyCy i3 3aCTOCYBAaHHSIM TEXHOJOTIT
IHTpaopaNbHOrO0 CKaHYBaHHS I/l Yac peasizaiii KOMIUIeK-
CHOT OpTOIeIMYHOI peabiniTanii 3aJHIaeTbCsl peecTpais
CIiBBIJHOILICHHS BEPXHBOI Ta HIDKHBOI IIeJIeN y CTaHi cTa-
tuaHOi oxmro3ii [10, 11, 12, 13, 14]. TounicTh peecTpartii
CIIiBBiJHOIIICHHS BEPXHBOI Ta HIDKHBOI IIeJIeN y CTaHi cTa-
TUYHOI OKJIFO3ii B CBOIO Yepry 3aJeXKHUTb Bill KOPEKTHOCTI
CKaHYBaHHs LIILOBUX ITIOBEPXOHb 3y0iB BEPXHBOI Ta HIK-
HBOI IIeNeN BiANOBITHO, BPaxXyBaHHS IIAXOAIiB IO MiHi-
Mi3amii po3BUTKY TpadiuHUX OKIIO3IMHUX KONi3iH, piBHS
MDKOKITIO31HOTO (i310I0TIYHOTO KITIPEHCY, MPOTSHKHOCTI
OTPUMAHOTO CKaHYy, KIJIBKOCTI Iap 3y0iB-aHTaroHICTiB, B3a-
€MOPO3MIIIIEHHSI JAIISIHKMA IHTepecy IO BiHOLICHHIO 10
HasIBHUX IUITHOK anxeHTii [10, 11, 12, 13, 14, 15].

Takox oHUMH 13 PaKTOPIB, SIKi BIUTMBAIOTH HA TOYHICTh
peecTpaii CriBBIJHOIIEHHS! BEPXHBOI Ta HIDKHBOI 1IejIen
y CTaHi CTaTMYHOI OKJIO3ii 13 BUKOPHCTAHHSIM TEXHOJIOTI]
IHTpaoOpaNBEHOTO CKaHyBaHHS, € (PEMITyC Ta IaTOJIOTivHA
PYXOMicCTh 3y0iB, OCKITBKH TaKi MOXKYTh TPOBOKYBATH JTUC-
JIOKaIito 3y0iB SIK rpadivHUX 00’€KTIB Y CTPYKTYpPi OTpH-
MaHOTO CKaHy IIiJ] BIUIMBOM KOHTAKTy i3 3y0aMH-aHTaro-
HICTaMH y TIOPIBHSIHHI i3 MOJOKEHHAM LUX K€ 3y0iB, sAKe
OyJ10 3apeecTpOBaHO MPH PO3IMKHYTOMY cTaHi mener [15].

VY poboti Lu B. Ta xomer (2024) 6ys10 BigMiueHO, IO
caM (haKT OTPUMAHHS KJIACHYHKX €J1aCTOMEPHHUX BIIOUTKIB

XapakTepu3yeThCsl BIUIMBOM Ha 3MillleHHs 3yOiB 3 O3Ha-
KaMH PyXOMOCTI, a BiITaK — 1 Ha MOXIIUBICTh peecTpariii
00’€KTHBHOTO IX IOJIOKEHHS; TPH LOMY aBTOPU TaKOX
BIZIMITHJIM Bapialilo MOKa3HUKIB TOYHOCTI IHTpaopaIbHUX
CKaHIB I[0/I0 PEECTpallil MOIOXKEHHS PyXOMHUX 3y0iB, 0CO-
OJMBOCTI IPU OKITIO31iHIN B3a€MOIIi, 1 BIITaK pEKOMCHTY-
BaJIM aJanTyBaTH MiJXOAW 10 OTPUMAaHHS BHYTPIIIHBOPO-
TOBHX CKaHIB y MOJIOHMX KIIIHIYHUX CUTyalisx [16].

OpHak goci B JiTeparypi HE BiAMIYEHO YiTKOTO KOH-
CEHCYCY IIOA0 KJIIHIYHOi 3HAYYIIOCTi BIUIUBY (pemitycy
Ta TaTOJIOTIYHOI PyXOMOCTi 3y0iB Ha SAKiCHI Ta KiIbKiCHI
nmapaMeTpyd OTPHMAaHHUX IU(PPOBUX OKIIO3IMHUX CKaHIB-
peecTparTiB, a TAKOXK HE JAETATI30BAHO IMIAXOIU II0I0 KOM-
neHcanii BIUIMBY TaKuMX HUISIXOM Mopaudikamii iCHyrO4nx
CTpareriii CKaHyBaHHSI.

Meta. OIIHUTH MOXJIHMBICTh KOMIICHCAI[Il BIUIUBY
MaTOJNIOTIYHOI PYXOMOCTI, a TaKoX sIBHIIA (peMiTycy Ha
MIPOCTOPOBI BiIXMIIEHHS 3y0iB IPH OTPUMaHHI CKaHiB-pee-
CTpaTiB CTATUIHUX MIXKOKITFO31{HHX CITiBBiTHOIICHB B X0
IHTPaOPaJBbHOTO CKaHYBaHHS.

Marepiaim ta Metonu. JocmipkeHHS nependadano
NPOBEIECHHS LIILOBOTO OIVISY JITEpaTypH, a TAKOXK IPaK-
TUYHY anpoOaIliro miIXoiB 1O KOMIIEHCalii BIUTUBY I1aTO-
JIOTIYHOT PYyXOMOCTI Ta (ppeMiTyCy Ha MPOCTOPOBI BiAXH-
JIeHHs 3y0iB IPH OTPUMAaHHI CKaHIB-PEECTPATIB CTATUUHUX
MIXKOKJTFO31HHMX CITiBBITHOIICHD B KJIIHIYHMX YMOBaX.

[Momyk HaykoBHX mMyOJiKaiidd, JOTUYHUX /IO MOCTaB-
JIeHOT METH JIOCIIJDKEHHS, IPOBOJIMBCS Yepe3 IOLIYKOBY
cucreMy Google Scholar (https://scholar.google.com/)
3a KJIIOYOBHMH CJIOBaMH «intraoral scanning», «tooth
mobility», «fremitus», «maxillomandibular relationship,
«occlusiony, «bite scan» y pi3HUX BapiaHTaX iX KOMOiHaIil
3 BHKOPHCTaHHSIM MOKJIMBOCTEH PO3IIMPEHOTO IOLIYKY.
[lepBuHHE copTyBaHHS HAyKOBHX pPOOIT Ta iX Bimdip H0
BUOIpKH TyOiKamii, sIKi MiUIaraay JeTali30BaHOMY KOH-
TeHT-aHali3y, NPOBOAMBCA 3a MAaHHMH IIPEACTABICHUM
y Ha3Bi Ta pe3loMe CTaTTi Ta iX BiJIOBIAHOCTI METi JaHOTO
HAyKOBOTO J0CiimkeHHs. KOHTeHT-aHai3 BMICTY BifiOpa-
HUX cTareil OyB peati3oBaHUH y BiAMOBIIHOCTI 10 HACTYI-
HUX KaTeropiu:

1) BB pyxoMocTi 3y0iB Ha IOKa3HWKH TOYHOCTI
(mpaBAMBOCTI Ta MPEHU3IMHOCTI), @ TAKOXX YYTIMBOCTI Ta
crennivHOCTI TPU peecTpamii CTATUIHUX OKIFO31HHIX
CHIBBIJHOIICHB 3 BUKOPUCTAHHSIM TEXHOJIOTIT IHTPaopaib-
HOTO CKaHyBaHHS;

2) piBHI TPOCTOPOBHX, IUIOMIMHHUX Ta TOYKOBUX
JIeBiallii MPU peecTpamii CTaTUIHUX OKJIIO31MHHUX CITiB-
BiJTHOIICHb 3 BUKOPHUCTAHHAM TEXHOJIOTI IHTPAOPaIbHOTO
CKaHyBaHHSI B yMoBaX (i3i0J0OriyHOi Ta MaTOJOTIYHOT
pyxomocTi 3y0iB;

3) migxodaw A0 ONTHMI3allii MpoIecy peecTparii cra-
TUYHUX OKITIO31MHUX CIIBBIIHOIIEHD MiJ 4aC iHTPAOpasb-
HOTO CKaHyBaHHsI B yMOBax (hi310JI0T14HOT Ta MMaToI0TiYHOT
pyxoMocTi 3y0iB.

Armpobaris miaXomiB 10 KOMITEHCAIii BILTHBY HaTOIO-
Ti9HOI pyXxoMoCTi Ta (ppemiTycy 3y0iB Ha TOYHICTH iHTpa-
OpaJBHOTO CKAaHYBaHHS HPOBOAWIIACS JIMIIE Cepex Marli-
€HTIB, Y SKUX KIIHIYHO OyJIO MIarHOCTOBAHO IATOJIOTIYHY
pyxomicTh 3y0iB | cTynenro (1o 1 MM B IIiYHO-JIiHTBaJIb-
HOMY HampsIMKy), a0o0 X KIiHIYHUE GeHoMeH GpeMiTycy.
3a pesysbTaraMi KOHCEHCYCHOTO CeMiHapy IMPHCBIYEHOIO
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MMUTaHHS BU3HAYCHHS KIIHIYHUX KPHUTEPIIB OKIFO3IHHOT
TpaBMu Bix 2017 poky ¢pemiTyc BH3HAYAETBCS SIK PyX
3y0iB MiJ] BIUIMBOM OKJIIO3IMHOT B3a€MOMii, SKUH MOXe
OyTH BCTaHOBIICHHI B X0 MaJbAaIlii 4d BizyaibHO [17].

[Tyn HeoOXiTHMX BHYTPIIIHBOPOTOBHX CKaHIB OyB
chopMoBaHM Mix Yac OTpUMaHHA HU(POBUX BiIOWT-
KiB IIeJiel CTOMATOJOTiYHHUX ITalli€HTIB, SKi MPOXOIIIH
KOMIUIEKCHY OpTONEAMYHYy peabdimiTanito Ha 06a3i YHi-
BEPCHTETCHKOI CTOMATOJIOTIi IONIKIIHIKM CTOMATOJIOTId-
Horo (akynerery JIBH3 «Ykroponcekuii HarioHaTbHUH
yHiBepcuTeT. YCI MpoaHai30BaHi IHTPAOPajbHI CKaHU
BEPXHBOI Ta HIDKHBOI IIENieln, a TakoK HU(POBI CKaHU-
peeCTpaT CTaTHYHOIO OKIIFO31IMHOTO B3a€MOBIIHOIICHHS
BEPXHBOI Ta HIKHBOI IIeJe, Oyir OTPHUMaHI i3 3aCTOCY-
BaHHSIM BHYTpIIHEOPOTOBOTO ckaHepa Medit 1500 (Medit
Corp., Ceyn, IliBnenna Kopes). CkaHyBaHHs Malli€HTiB
MPOBOJIIJIOCH 3TiIHO PEKOMEHAIM KOMIaHii-BUPOOHHKA
Medit (Medit Corp., Ceyn, IliBnenna Kopest). IlepBunna
peecTpalis OKIIO3IMHUX CITIBBITHOIICHs 3a0e3redyBa-
J1ach 3 ypaxyBaHHSAM PEKOMEH/Ialil, HaBeJeHNX y podoTax
Chinam R. Ta Revilla-Leon M. [10, 15].

BuxopuctaHHsS OTpUMaHHX IHTPAOpPAIBHUX CKaHiB
3 IOCJIiJHUI[BKOIO METOIO OYJIO J03BOJICHO JIMIIIE 32 YMOBH
mianucanHs namieHToM Qopmu iHpopMoBaHOi 3romM Ta
IICJIsI TOBHOT aHOHIMI3ail TU(PPOBUX TaHUX.

Bceboro Oyno npoanaiizoBano 34 HaOOpU BHYTPILITHBO-
POTOBHX CKaHIB (BEpXHBOI IIEIENH, HIKHBOI IIENenH Ta
CKaH-PEECTPAT CTATHYHOIO OKIIFO31MHOTO CITiBBITHONICHHS
BEPXHBOI Ta HIDKHBOI MIEJCI), OTpUMaHHUX Bia 34 mari-
€HTIB 3 03HaKaMH MAaTOJOTIYHOI pyXoMocTi abo xk ¢pemi-
TyCy OKpeMHuX 3yOiB, 3 SKUX I KOXKHOTO TaIieHTa OyiIo
OTPHUMAHO 110 3 Pi3HI CKAaHU-PEECTPATH CTATHYHOTO OKJIIO-
31ifHOTO CITiBBiTHOIIEHHSI BEPXHBOI Ta HIDKHBOI IIENer
(6e3 peamizarmii XKOIHUX MiIXOMIB 10 KOMIICHCAIIl BILTUBY
MaToJIoTi4HOl pyXxoMocTi Ta dpemiTycy 3y0iB; 3 cerMeHTa-

Progertios

LI€I0 AUISTHOK MAaTOJIOTriYHOI PyXOMOCTi Ta (peMiTycy Iij
9ac peecTparlii CTaTHYHOTrO OKJIFO31HHOTO CITiBBITHOIICHHS
BEpXHBOI Ta HIDKHBOI IIEJIeT; 3 BUKOPHCTAHHIM Y SKOCTI
cTalbinbHUX pedepeHTHUX 00’ €KTIB 3y0iB 0e3 Oyab-sKHX
O3HAK MMATOJIOTIYHOT PyXOMOCTI).

Ominka e(eKTHBHOCTI NPAKTHYHUX IIIXOMIB IO KOM-
MeHcanii BIUIMBY MaTOJOTIYHOI pyXoMocTi Ta (pemitycy
3y0iB Ha TOYHICTH IHTPAOPAIBHOTO CKAaHYBaHHS IIiJl 4ac
peecTpamii CTaTUYHOTO OKJIIO3IHHOTO CITiBBiTHOIICHHS
BEPXHbOI Ta HWXKHBOI IIEJNEN MPOBOAMIACH IUIIXOM
OIIPAILIOBaHHS OTPHMAHUX IHTPAOPaJbHHUX CKaHIB y Ipo-
rpamaoMy 3abesneuenHi Medit Link (Medit Corp., Ceyu,
ITinenna Kopest) 3 momanpiiiM BU3HAYCHHSIM PIBHS IPO-
CTOpPOBHUX JEBiallii 3y0iB y CTPYKTYpi OKJIFO31HUX CKaHiB-
peecTparis.

BuznadenHst piBHS AeBialliif IPOBOAMIOCH B MIKpOHAX
(MKM) Ha OCHOBI PE3yNbTaTiB CyNepiMIO3UIi BHYTpilI-
HBOPOTOBHX CKaHIB-PEECTPATIB CTATHYHOIO OKJIIO31HHOTO
B3a€MOBITHOIICHHS. BEPXHBOI Ta HIKHBOI ILEJNeN, OTpHU-
MaHHX ICIIA peai3amii BiAMMOBITHUX 3aXOMiB, HalpaBie-
HUX Ha KOMIICHCAI[II0 BIUTUBY ITaTOJIOTIYHOI PYXOMOCTI Ta
sBUIIa (PpeMiTycy, a TaKoXK CKaHIB IIENel y CTaHi JU30-
kiro3il. CynepiMIosullisi ckaHiB 3a0e3redyBanacs y mpo-
rpamaoMy 3abesneuenHi Medit Link (Medit Corp., Ceyun,
[MiBnenna Kopes) ta mignporpami Medit Design (puc. 1).

[pymyBaHHS Ta CTATUCTHYHE OMPAIFOBAHHS JaHHX
npoBomiocss y TabmuuHomy penakropi Microsoft Excel
2021 (Microsoft Office 2021, Microsoft, CIIIA).

Pe3yabraTu qociikeHHs Ta ix o6ropopenns. [liana-
30H JIeBiallili MPOCTOPOTO MOJOKEHHS 3y0iB, SIKi Xapakre-
pH3yBaJICs HasIBHICTIO O3HAK MATOJIOTTYHOT pyXoMocTi Ta/
abo QpemiTycy, Ta sfKi Oyiu BKITIOYEH] Y TU(POBHIA OKITIO-
3iffHHUI ckaH-peecTpart, ckiamaB 189-456 MKM BiZHOCHO
iX MMOJIOXKEHHS Y CTPYKTYpi CKaHiB BEPXHBOI a00 HIKHBOI
HIeNeny y CTaHl AW30KII03il 0e3 peamizaiii Oynb-sKuX

| L l {
3 > | 4
e pel= ey om
Puc. 1. InTepdeiic nporpamuoro 3a6e3neyenns Medit Design, B sikoMy NpoBOAWJIM CyNepPiMIIO3ULII0 OKJIIO3IHHAX
CKaHiB-peecTpaTiB Mali€HTIB 3 03HAKAMM NATOJIOTiYHOI pyxoMocTi a0o ¢pemiTycy okpemux 3y06iB
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JOaTKOBHX 3aXO[iB, HAIIPABIEHUX HAa KOMIIEHCAIIIO HasIB-
HOT MMATOJIOTIYHOT PYXOMOCTI.

CermeHranis (TpuUMIHT) 3yOiB i3 O3HaKaMM MAaroJoO-
TIYHOT PYXOMOCTI 200 * TaKHWX 3 O3HAKaMUu (PpeMiTycy i3
CKaHIB BEPXHBOI Ta HIKHBOI ILIEJIEI JIO3BOJIMIIA JOCSTTH
Jiara3oHy MPOCTOPOBUX JeBialiil 3y0iB, siKi Oyau BKIIIO-
YeHI B OKJIIO3iMHMI nmdpoBHil CKaH-peecTpar, B MeXax
116-216 MKM B MTOpIBHSHHI i3 IXHIM TTOJIOKCHHSAM Y CKaHi
BEpXHBOI 00 HIKHBOT IIENENH Y CTaHi TU30KITO3i1.

Peectpamist cTaTHYHMX MDKOKIIO3IHHUX CHIiBBIIHO-
[ICHb JIUIIIEe B MeXKax 3y0iB 06e3 03HaK IaTONOTIYHOI PyXo-
MOCTI XapakTepHu3yBajach JMdiala3oHOM iX IPOCTOPOBOT
JeBiariii BIJHOCHO IIOJIOKCHHS B CKaHaX BEPXHBOI 4d
HWKHBOT IIEJICN Y CTaHi TU30KIT0311 B Mexkax 135-287 MxMm
(puc. 2).

CraTicTHYHO 3HAYYyIL BIIMIHHOCTI OyJIH IiATBEPKEeH]
JIMIIE JUI MAaKCUMaJIbHUX 3Ha4€Hb IIPOCTOPOBHX JieBiamii
IIPY TIOPIBHSAHHI MIIXOAY i3 CErMEHTAIi€l0 (TPUMIHIOM)
3y0iB i3 O3HaKaMH MATOJIOTIYHOI pyXxoMocTi abo x (pemi-
TyCy, Ta TaKOTO 0e3 JOAATKOBUX 3aXOJiB, HAIIPABICHUX Ha
KOMITeHcaNito marojorigaoi pyxomocti (p < 0,05) (puc. 3).

[Ipu mpoMy omHak He OylO0 BiAMIYEHO >KOAHOI CTa-
THCTUYHO 3HAYYIIOI PI3HUIN Y MOKa3HUKAX MiHIMaIbHUX
Ta MakCHMMaJbHUX 3Ha4€Hb MPOCTOPOBHX JAEBialliii mpu
MOPIBHSHHI MIAXOAY 13 CErMEHTAIli€0 3y0iB 13 O3HAKaMU
MaTOJIOTIYHOI PyXOMOCTI abo K (peMiTycy, Ta TakKoro,
[0 TmependadaB PeeECTPAIliio OKIIO3IHHUX CITIBBIIHOIICH
JIMIIEe B MeXax 3y0iB 0e3 03HaK MaToJIOTi4HOI PyXOMOCTI
(p > 0,05). Orpumani gaHi cBi4aTh MPo 0OMEXEHY edeK-
TUBHICTh MIiAXOMY i3 CerMeHTari€ero (TpuMiHrom) 3yOiB
i3 03HaKaM¥ MATOJIOTIYHOI PyXOMOCTi abo X (pemitycy
i3 CTPYKTypH IHTpaopalbHHUX CKaHIB TP OTPHMaHHI
nu(poBUX OKITIO3IHHUX CKaHIB-pEECTpaTiB, OTHAK IIPH
LbOMY BapTO BPaxOBYBAaTH, IO BANITHICTb LUX Pe3yibTa-
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I MiHiManbHe 3HaYeHHA

--------- NInHenHas (MakcmManbHe 3Ha4YeHHA)

CermeHTauia 3ybiB i3 03Hakamm
naTonorivyHoi pyxomocTi abo X
dpemitycy

TiB MOILIMPIOETHCS JIMIIE HA BUITAKU MMATOJIOTTYHOI PyXO-
MocTi a0 x ¢pemitycy 3y0iB 70 1 MM, i Taki, CKaHyBaHHS
KOTpuX mnpoBoamwiocs amaparom Medit 1500, ockimbku
cnenudika TEXHONOTIT CKaHyBaHHs Ta MOAAJIBINOI PEKOH-
CTpyKUii 300paXkeHHs B 3HAYHIH Mipi MOXXE BIIMBAaTH Ha
XapaKTePUCTHKUA OTPHMAHUX CKaHiB, B TOMY YHCIi i Ha
XapaKTePUCTHKU CKaHIB-PEECTPATIB CTATHYHUX MIXKOKJIIO-
31MHAX CITIBBIIHOIIEHb.

[Tomepenupo Oymo BimMiueHO, IO iHTpaopaibHE CKa-
HyBaHHs 3a0e3leyye MEHIIy ITIOBEPXHEBY IOMHJIKY IpH
peecTparlii OKITFO31iHUX CMIBBITHOIIEHh BEPXHBOI Ta HUX-
HBOI IIeJIeNH, Y TIOPIBHIHHI 13 MeToAaMH, KOTpi nependa-
Yar0Th BUKOPUCTAHHS 3 II€FO0 MIJUTIO TUTACTHHOK BOCKY, 200
K TOJIBIHUICKMIIOKCaHOBOTO Marepiany [4]. Ili3nimn maHi
MPOIEMOHCTPYBAH TaKOK HAsIBHICTh BHIIUX PIBHIB JEBi-
amii mo oci Z mpu BUKOPUCTAHHI IOJiBIHIJICHIOKCAHOTO
Marepialy Jis peecTparlii OKIFO3iHHHMX CIiBBiTHOIICHB
y HOpIBHSIHHI 13 IHTpaopaIbHUM cKaHyBaHHsM [10, 11, 12].
ITpore cmig BiAMITUTH, IO TaKi AaHi Oyau OTpUMaHi MpH
MOPIBHSAHHI KIIHIYHUX CHUTYaIlill 3 BiICYTHIMH O3HAaKaMU
YaCTKOBOI Ta TIOBHOI aeHTIl, AKi 3HAYNUMO MOXKYTh BILIH-
BaTH, K Ha PiBEHb CTaOLIFHOCTI PO3MIPHOCTI eIacToMep-
HUX BiJOWTKIB Ha PI3HMX €Tamax iX OTPHMaHH:, TakK i Ha
PIBEHb TOYHOCTI IHTPAOPAILHHUX CKaHIB.

Bonnouac y cucremarnunomy ormsiai Morsy N. ta El
Kateb M. Oyio BigMideHO, 110 3BaXKEHE CEPEIHE 3HAYCHHS
MOKa3HMKA IPaBAMBOCTI JaHUX peecTparii MiXKOKI03ii-
HUX CIIBBITHOIICHb 13 3aCTOCYBAaHHSIM IHTPAOPAILHOTO
ckaHepa ckianae 243,53 MM, B ToH yac K Npenn3iiHoCTi
(Ha OCHOBI BCTaHOBJIEHMX pIBHIB TpPHOXMIpHHX JeBia-
uiit) — 54,97 mxm [4]. IIpu npomy uymmuBicts y 70% Ta
cnerudigHicTs ¥ 95% BBaXKaIOTHCS MiHIMAIBHO-TIPUIHAT-
HUMH BEMOTaMH IIOI0 00’ €KTUBHOCTI OTPHMAaHUX OKIIIO-
31IfHUX CKaHiB-pEECTPATiB, SIKi HE KOMIIPOMETYIOTh 1X TOY-
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Puc. 2. [liana3oHu npocTopoBHUX AeBianiii 3y0iB sk rpadgiuyHux 06’ €KTiB B CTPYKTYPi iHTpaopajbHUX CKaHIB
npu peanizauii pisHuX miAXoaiB 10 KoMNeHcauii BIVIMBY NATOJIOTiYHOI pyxoMocTi a60 ik (ppemiTycy
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Puc. 3. Iloxka3nuku nepianii B npoekuii 3y0iB 3 03Hakamu ¢pemitycy npu cynepiMno3uiuii ckaniB-peecTparis
CTATHYHOIO OK.JII031iHOTO cNiBBiTHOIIEHHS] BEPXHBOI Ta HIXKHBOI Lesen

HOCTI 3 TOYKHU 30py KJIiHIYHOI 3HauymiocTi [18]. B nanomy
JIOCTIJDKEHHI HE IPOBOIMIIOCH YTOYHEHHsI IapaMeTpiB
MIPaBANBOCTI Ta NPEHU3IMHOCTI OTPUMAaHUX OKIIIO3IHHHUX
CKaHIB-PEECTPATIB B yMOBaxX peaiizamii pi3HUX MiAXOmiB
0 KOMIICHCAIlii BIUIMBY SIBUII MATOJOTIYHOI PyXOMOCTI
4y QpemMiTycy, ofHaK OyJI0 BCTAHOBIICHO, IO TaKi aco-
uifioBani 3 Jiana3oHOM JeBialiii MPOCTOPOBOTrO MOJIO-
JKEHHsI 3y0iB sk rpadiuHuX 00’€KTIB Ha HUPPOBOMY CKaHi
B niana3oHi 189-456 Mkwm, mo GakTHYHO TEPEeBHUILY€E 3HA-
YEeHHs BiIMiYeHi y cucteMarnyHomy orsiai Morsy N. ta
El Kateb M. Ilpu 1ipoMy HasiBHICTH BiIaCHE MaTOJOTT4HOT
pyxomocTi Ta GppeMiTycy Moria OyTH IIOB’s13aHa i3 TaKUMHU
BHUCOKHMH MOKa3HUKaMH MPOCTOPOBHX JEBiallid, mpo MI0
yIKe MOBIJJOMITSUIOCH Y OKPEMHUX HayKOBHX pOOOTaX.

Li L. ta xonern mpoaHali3yBaBIIN NPHHIMI BiITBO-
PEHHS OKJIIO3iHHIX CIIBBiIHOIIEHHh B IH(PPOBOMY Cepea-
OBWUIII 32 JAaHUMH IIIYHUX bite-peecTpariB MINAIIIH BHCHO-
BKy, IO JaHWH MiAXIJ XapaKTepU3YEThCS BHPAKCHUM
Jliarna3oHOM Bapialliif 110 MPUYKHI BIUIMBY HU3KHU (DakTOpiB,
BKITIO4Yaroun (hi3ionoriyHy pyXxomicTh 3yOiB y cTaHi 3BHU-
HOI OKIII03ii, [0 B CBOIO Yepry Moxke OyTH OIHIEIO 3 MpPU-
YUH BUHMKHEHHS rpadivHUAX KOMi3iil CKaHiB BEPXHBOI Ta
HWKHBOT mienen [19]. Jns kommeHcarii Takoro egexTy
JIOCTITHUKaMK OyB 3aIpOITIOHOBAaHHM MiJIXi 13 OOYI0BOIO
OKJIIO31HHOT cXeMH B IM(POBOMY CEPEIOBHILI 32 TaHUMHU
IHTpaOpaJbHUX CKaHIB Ha OCHOBI CErMEHTalli OKpPEeMHX
3y0iB 1 MaHyaJIbHOTO CITIBCTABJIEHHS Map 3y0iB-aHTaroHic-
TiB, @ TAKOX 3a JAHUMH 3aPEECTPOBAHUX MITOK apTHKYJISA-
LifHOTO Manepy TOBIIMHOO B 8 MKM, SIKi BUCTYTIAIH pede-
PEHTHHMH 30HAMH JJIsI CITIBCTaBICHHS CKaHIB BEPXHBOI
Ta HUKHBOT miesen [19]. UyTuBicTh ABOX BUILE3raIaHUX
MiAX0/iB OyJa BUILO0, HIXK KIIACHYHOT METOIMKU PEECTpa-
uii 1M(ppoBOro IMIIYHOTO OKJIFO3IHHOIO CKaH-peecTpary,
OJIHAaK KOMOIHOBaHMM METOJ IO€JHAHHS TaKuX He 3a0e3-
MevYyBaB KpalluX pe3ynbraris. Buxomsun 3 nporo gociia-
HUKH 3aIIPOTIOHYBAJIH BPaXxoBYI0UN )eHOMEH (hi3i0JI0Ti9HOT
pyXoMocCTi 3y0iB 3aiJIs TIOKpAIICHHS TPOLECy peecTpaii

CTaTHYHHUX OKJIFO3IMHUX CHiBBiIHOIIEHh BHKOPHCTOBY-
BaTH TEXHIKY HE aBTOMaTH30BAaHOTO CyMIIIICHHS 32 TaHUMHU
IIYHOTO CKaHY-PeeCcTpary IMeNeN y IOJI0XKECHHI 3BUYHOI
OKJIIO3i1, @ TEXHIKH 13 MaHyaJbHUM CITIBCTABICHHS CETMEH-
TOBaHMX OKPEMO 3y0iB-aHTAroHICTIB Ha KOXHI 13 miesert,
a TaKoXK 32 30HAMH PEECTpallil OKIIO31HHUX KOHTAaKTIB,
BIZIMIYCHUX IIPU BUKOPUCTAHHI apTHUKYISALIIHOIO mnamepy
TOBILIMHOIO B 8 MKM, OCKLIBKH TaKi METOIMKHU XapaKTepH-
3ytoThes uyTiuBicTio y 0,8-0,92 Ta 0,82-0,94 BianoigHo
HE3aJIeKHO BiJ piBHsA oOpanoro mopory [19]. [To3utuBHa
MPOTHOCTHYHA IIHHICTh JAaHWX MiAXOIB HE BiApi3HsIACS
BiJl KJIACHYHOTO INIYHOTO CKaH-PEECTpaTy OKIIO3IHHHUX
CHIBBITHOIIEHb IIPH BUOOPi MEXi MOPOTy TOYHOCTI B Jlia-
na3oHi 0-40%, mpoTe Oylia CTAaTHCTUYHO BHIIO0 TIPU MEXKI
mopory TogHocTi B 50% (0,74 Ta 0,76 BignoBigHO TPOTH
0,67) [19].

Meirelles L. Ta koseru 3ampornonyBajy miJXij 10 KBaH-
TU}IKaLil mapaMeTpiB pyXoMOCTi 3y0iB 13 3aCTOCYBaHHSIM
TEXHOJIOTIT IHTpaopaabHOro ckanyBaHHs [20]. 3anpornoHo-
BaHa METOJMKa mependayac OTPUMAHHS IHTPAOPAILHOTO
CKaHa BHXIiJHOT KJIIHIYHOI CHTYyaIlii, TUCIIOKAaIlil0 MPooOiIeM-
HOTo 3y0a IUISIXOM MPUKIIaZeHHSIM Ha HOTO CHJIH 13 BUKO-
PHUCTaHHSM JialrHOCTUYHOTO 1HCTPYMEHTY Ta PEECTPaIlifo
CTaHy JUCJIOKOBAHOTO 3y0a 3 BUKOPHCTAHHSM TEXHOJOTii
IHTPAOPAIBHOTO CKAHYBAHHS 32 YMOB IPOJIOBXKEHHS MPH-
KJIaJICHHSI HA HHOTO TEBHOI CHJIM B TPOIECi MOBTOPHOIO
ckanyBaHHA [20]. OO’€KTHBHO TaKWil MiAXiJ JO3BOJISE
OTpUMaTH KOHKPETHI YWCENbHI JaHi MO0 Jiarna3oHy
JHIKHOTO, aHTYIAPHOTO Ta MPOCTOPOBOTO 3MIMICHH 3y0a
B 3aJIE)KHOCTI BiJI PiBHSI pyXOMOCTI TaKkoro, OflHaK peasiza-
I(is] TAHOTO METOJY JJIsl YCiX MapoJOHTOJIOT YHO-CKOMIIPO-
METOBaHHX 3y0iB € JOCTATHBO MPOOIEMHOIO 3 MPAKTUYHOT
TOYKH 30Dy, BPAXOBYIOUH MOTPeOy B OTPUMAaHHI OKPEMOTO
CKaHa JJIsl KOYKHOTO OKPEeMOro IMpo0ieMHOro 3yda; Kpim
TOTO, METOJ| 3aCBiJYUB CBOIO BAJIJHICTH B YMOBax CTa-
OlTbHOCTI pe)epeHTHHX TOYOK, SKi BHUKOPHCTOBYHOTHCS
i 9ac CyMIIIEHHS CKaHiB, SKIIO X JaHi TOYKH PO3MIIICHI
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B MpOeKIii 3y0iB, sIKI TAKOXK XapaKTEepU3YIOThCs TEBHUM
pIBHEM pPYXOMOCTI, sIK, HANPUKJIaJ, y BHIAJIKaxX TreHepa-
JII30BaHOTO TAPOIOHTHTY, TO TIPOLEC CYMILICHHS IBOX
CKaHIB JIJIsl IOPIBHSHHA HE 3a0e3IeUnTh HAJEXKHOI Baij-
HOCTI OTpUMaHUX pe3ynbrariB. KpiM Toro, HeBHpimeHUM
3aJIMIIAETHCS. ACHEKT KUTBbKICHOI OIIHKM CKJIQJIOBOI came
BEPTHKAJIBHOI pyXOMOCTi 3y0a y BHIIaJIKax 3aCTOCYBaHHS
3 II€0 METOI0 BHYTPIIIHBOPOTOBOTO CKaHEpa. 3 TOUYKH
30py MOCIHiKyBaHO! IEPCIEKTHBH, BPAXOBYIOUM IIOTIE-
penHBO BCTAHOBJICHI 3B’S3KM, MK pIiBHEM MNaTOJOTIdHOL
PyxoMoCTi 3y0iB Ta BTPATOI0 KIIHIYHOTO MPHUKPIMIICHHS
1 00csiroM pe30opOiii 0TOYy0U01 KiCTKOBOT TKAHUHH, METOT
IHTPaOPaLHOTO CKaHYBaHHS MOXKE OyTH 3aCTOCOBAHHIA SIK
eKCIIpec-MiaXiJ 0 OLIHKH NapaMeTpiB caMe pPyXOMOCTI,
3a SIKHMH B XOJi CTaTUCTUYHOTO OIPALIOBaHHS Ta Bpaxy-
BaHHS BIUIMBY CyMDKHUX (DaKTOPiB, 3 IEBHUM pPiBHEM HMO-
BIPHOCTI MOXXHa Oy/ie CIPOTHO3YBaTH CyMIXKHI ITaTOJIOT14Hi
3MIiHH y CTPYKTYpi TKAaHHH IapOJIOHTY.

Panime Li L. Ta cmiBaBTOpH TakoXX BiJ3HAYWIIH, IO
TEXHOJIOTIsI IHTPAOPaJbHOTO CKAHYBaHHS TaKOK MOXKE
OyTH BUKOpHCTaHa [UIA KBaHTHU(}IKaIii MiKpopyxiB 3y0iB
B yMOBax 3BUYHOI oKro3ii [19, 21]. JocaigHuku 3amporio-
HyBaJl Peaji3oByBaTH JaHUH MiIAXiJ MIJISIXOM CYIIEPiMITO-
3uii rpadiyHUX 00’ €KTIB 3y0iB OTPUMAHUX OKPEMO 3 KOXK-
HOT 13 ILIeJIeN 13 TAKUMH B CTPYKTYPI IIYHOTO OKIIIO31HHOTO
CKaHy-peECTpaTy, PEECTPYIOYH MpPU I1IbOMY 3MillleHHS
B CTPYKTYpi LEHTPOiAiB 3y0iB Ta 110 BiHOIIEHHIO JI0 JIOB-
roi oci 3yba [19, 21]. Buxonsuu 3 OTpUMaHUX pe3yibTa-
TiB Oy/lO BiAMIY€HO, IIO0 IHTpPaOpaJLHUN CKaHEp J03BO-
Jsi€ 1IeHTU]IKyBaTH 3MILIEHHs IIEHTPOiiB 3y0iB y CcTaHi
3BHYHOI OKITIO3ii, IO BIAMOBiAamo ()aKTHIHO IapameTpy
¢iziomorigao1 pyxoMocTi 3y0iB y cpopMyITbOBaHHUX JTOCITi-
JDKYBaHHUX yMOBax, B Mexax 0,006-0,046 MM, Ta aHTYISIpHI
3MimieHHs (aeduekiii 1oBroi oci 3yba) B miana3oHi 0,647°-
0,913° [19, 21]. He3Bakarouu Ha Te, 110 BKOPOUCHHS Bifl-
CTaHeW IMEHTPOIMIB y CTaHI 3BHYHOI OKIIO3il Oyiau Imim-
TBEP/IXKEHI B MOPIBHSHHI 13 PO3IMKHYTHM CTaHOM IIEJe,
y TOCTYIHOMY ISl aHaJli3i TEKCTi CTATTi HE 3a3HAUCHO, YU
ABTOPH BpaxoBYBaJH e(EeKT aBTOMAaTHYHOI KOMIIEHCAIlii
OKITto3iiiHNX TpadivHnx Kouizid, QyHKUis skoi nepenba-
YeHa y NpOrpaMHOMY 3a0e3led4eHHI BUKOPHUCTOBYBAHOTO
CKaHepa.

Y pobGori Qian Ding Ta XoNer MOCTITHUKH IS
00’exTuBizamii (i3ionorivyHIX MIKpOpyXiB 3y0iB y cTaHi
3BUYHOI OKJIIO3ii 3alpoOIlOHYBalli BUKOPHCTOBYBATH CTa-
OimpHI pedepeHTHI MapkepH, SKUMH y iX JOCHiIKeHi
BHCTYIANI KOPOHKHU 3 OIOPOIO Ha IMIUIAHTATH, BiAHOCHO
KOTPHUX OIIHIOBAIMCH TUCIIOKAIIi{ IIEHTPOiAiB 3y0iB Ta ned-
JIEKIIT TX JOBroi OCi i3 3aCTOCYBaHHSIM TEXHOJIOTiI iHTpa-
OpaJIbHOro ckaHyBaHHs [22]. Bubip koHCTpyKIi# 3 omo-
POIO Ha IMIUTaHTaTaX B SIKOCTI pe)epeHTHUX MapKepiB st
MOJJAJIBIIIOTO CYMIIIIEHHSI CKaHiB 3 METOIO OIIIHKH (hi3i0J10-
riYHOT pyXoMoCTi 3y0iB OOTpyHTOBaHMI MiHIMAILHUMH
3HAQUEHHSIMH 3MIIEHb OCTEOIHTEIPOBaHUX IHTPAOCAIb-
HUX OTIOp MifA Ji€r0 pi3HUX (HaKTOPIB BILUTUBY B Jiama3oHi
3-5 MikpoH B akcianbHOMYy HampsaMmky Ta 10-50 MikpoH
B TOpU3OHTaNbHOMY [22, 23], Tomi sK miamazoH (¢iziono-
rigHoi pyxoMocTi 3y0iB ckiamae B Mexax 25-100 mikpoH
JUIA 3MIINIEHh B AaKCialbHOMY HamlpsAMKy, Ta B MeXax
56-150 MIKpOH B TOPH30HTAJIBHOMY HAMPSMKY I i€
okito3iiinux cun [23]. BukopucraHuii JOCTIJHUIBKHIA

MiZXI7 TO3BOJMB 3apEECTPYBATH 3MIIICHHS IEHTPOIIIB
y CTaHi 3BUYHOI OKJI03i1 B miama3oni 41-92 MM 1is 1py-
THX TPEMOJISIpIB BepXHBOI Imenenu, 58-142 mis apyrux
NPEMOJISIPiB HWKHBOI mienenu, 52-101 MkM — 1u1s Apyrux
MOJIAPiB BEepXHBOI 1meneny, ta 8§0-186 MxkM — aist aApyrux
MOJIIPIB HW)KHBOI IIENENH; Py oMy AeduieKii JoBroi
0cCi y cTaHi 3BUYHOT OKJIIO3i1 ISl IPYTOTO MIPEMOIISIpa BEpX-
HbO1 wenenu cknaaanu 0,25-0,87°, miga apyroro mpemo-
nsipa HIKHBOI menenn — 0,59-1,94°, s npyroro Momsipa
BepxHBOi menenu — 0,20-0,78°, mist qpyroro MosIpa HIK-
HbO1 menern — 0,52-1,42° [22]. Sx B nocmimkenni Li L.,
Tak 1 B po6oTi Qian Ding Ta kojer HWKHI KyBallbHI 3yOn
3a JIaHUMH IHTPAOpajbHOTO CKaHyBaHHS JIEMOHCTPYBAIIU
BUIL PiBHI 3MIILIEHHS LIGHTPOIAIB Ta Aeduiekiii JoBroi oci
B MOPIBHSAHHI 13 BEpXHIMHU 3y0aMHU-aHTAaroHICTaMH y CTaHi
3BUYHOI OKJTIO3i1.

B X011 KOMIUIEKCHOTO aHaNi3y BILIMBY (DaKTOpiB, KOTpi
MOXYTh BIUIMBAaTH Ha TOYHICTH PEECTparii OKII031HHOTOo
CHIBBITHOIIIGHHST BEPXHBbOI Ta HIKHBOI IIENEN y cTa-
TUYHOMY IIOJIOKEHHI 3 BHKOPHCTaHHSAM IHTPaoOpaibHOTO
ckaHepa, Chinam N. BH3HauWB HIYHUI (pemiTyc 3yOiB
BEJIMYMHOIO B 1,5 MM fIK UMHHHK, SIKUH MOX€E IPOBOKY-
BaTH CTATHCTUYHO 3HAYYIIl AeBialii TOYHOCTI MUPPOBUX
peectpatiB npukycy [15]. ABropamu Takox Oyi0 3ampo-
MOHOBAHO MPOBOAUTH TPUMIHI rpadiuHuX 00’€KTiB 3y0iB
i3 o3Hakamu (pemitycy B 1,5 MM 1 Oiible i3 CTPyKTypH
IHTpaoOpaJbHOTO CKaHa HAa MOMEHT IPOBEJCHHS MaHiIly-
JISIIIT 3 PEECTPALIEI0 CTATUYHOTO OKJIFO31HHOTO CIIBBIIHO-
IIEHHsS BEPXHBOI Ta HIDKHBOI Ienen. IIpu mpoMy Takox
JIOLUTFHO BPaxoOBYBaTHW CyMIXKHI pekoMeHfamii, chopmy-
mpoBaHi Chinam N. Ta Konerammu, Ui ONTHUMI3aIlii pee-
CTparlii OKIO3IMHUX CHIBBITHOIICHh BEPXHBHOI Ta HUXK-
HBOI IIeNel y CTATHIHOMY TIOJIOXKEeHHI, AKi Imepen0dayarTsh
3aCTOCYBaHHS CKaHIB KBaJpaHTIB MIEJEN, a HE IMOBHOI iX
MPOTSHKHOCTI 0 BCill JTOBXKWHI IIENENH, CKaH-PEeECTpaIlist
OKJIFO3IMHMX CITIBBIIHOIIECHD JIMIIE 31 CTOPOHHU MPOBEIEC-
HOro mpernapyBaHHs (y BHIIQJKaX OJMHOYHMX Mpernapy-
BaHb) 03 BKIIIOYECHH:I Oe310cepeIHbOT 30HHU NpenapyBaHHs
y ckaH-peectpart [15]. KpiM Toro y BUmaakax 3acTOCyBaHHS
MiIX0y 13 TPUMIHIOM AIISIHOK 3yOiB 3 03HaKamu (hpemi-
TYCY Ta IaToJOTIYHOI PyXOMOCTI TaKoX JOLUIBHO Bpaxo-
ByBaTH pekoMmeHparii Revilla-Leon M. momo BKIFOYCHHS
B CKaH-peecTpar 2-3 3y0iB mpu OilarepalbHOMY CKaHY-
BaHHI B MPOEKIIii mpeMosIpiB Ta Moysapis [15, 20].

YV poboti Yuwon J. Ta xomer (2022) mocimiTHUKH BiaMi-
THIIH, IO iMiTatlis ppemitycy 3y0iB B miamazoni 10 0,5 MM
HE BIUTMBAa€ Ha Jiama3oH JAeBialliii mpyu peecTpairii cTarud-
HUX OKIIIO3IMHUX CIIBBIAHOIIECHh BEPXHHOI Ta HUKHBOT
IIeNeN 3 BUKOPUCTAHHSIM IHTPAOPaJIbHOTO CKaHepa, IPOTe
Taxi AaHi OyaM MiATBEpHKEHI JIMIIE JUIsl KIIIHIYHUX BHIIQ]I-
KiB CKaHyBaHHs IUISHOK 3 iMiTalielo Qpemitycy 3yOiB
0e3rnocepeJHbO CYMDKHHX JI0 30HM IIpernapyBaHHS, sKa
Ipe/CcTaBsuIa (aKTHYHO 30HY iHTEpecy Uil CKaHyBaHHS
IpY OTPUMaHHI IM(POBUX OKIIIO3IHHHUX CKaH-PEECTpPaTiB
[24]. Takum unHOM B yMOBax IiamazoHy (peMiTycy o
0,5 MM JOCHIIHHKH PEKOMEHIYyBalll BHKOPHCTOBYBATH
JUTS HIBETIOBAHHS TOXHOOK PeecTparii OKII03iHHIX CIIiB-
BiTHOMICHh CTAaHAAPTHU30BaHI MOMIMBOCTI HPOTPaMHOTO
3a0e3MeueH s iHTPaopaIbHOTO CKaHepa, OCKUIBKH (DYHKIII
TaKHUX TAKOX CIIPSIMOBaHI Ha KOPEKIIIO IeBiallii, B TOM e
yac Juist ppeMiTycy B JAianaszoHi 1,5 MM Oyno pekoMeHo-
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BaHO BUKOPUCTOBYBaTH CTparerii TpUMIHTY (BHpi3aHHS:)
3y0iB i3 IM(POBOro OKIIO3IMHOTO CKaH-peecTpary [24].
VYcepenHeHi MMOKa3HUKH OKIJIIO3IHHOTO KIIpEHCYy 10 pealli-
3anii miaxoxay i3 TpuMiHroMm 3y0iB 3 03HaKaMu (pemiTycy
(8 1,5 Mm) ckmamamu 1,627+0,025 MM, micas TPUMIHTY —
1,590+0,024 MM, y rpymi koHTpOmo — 1,587+0,021 mm [24].

[MpuiimMarouu 10 yBary 3apeecTpoBaHy Bapiallito TOYHOCTI
peecTparii MiKOKITIO31HHX CITiBBiTHOIICHB 32 JaHIMH IIid-
HOTO CKaH-PEECTPary, BiIMIUeHY cepell pi3HUX CKaHepiB, sSKa
B TOMY YHCII MOXKe Oy TH BHKITHKaHa (hakTopamu (Hizionorid-
HO{ Ta MMaToJIOTi9HOI pyXOMOCTI 3y0iB, a TAKOX SBHUILIEM (pe-
Mmitycy [25, 26], Gan Jin Ta kojeru 3amporoHyBaJId BUKO-
pHCTOBYBaTH HepyXxoMuil (hopmyBad siceH sIK pedepeHTHY
TOYKY JUIsl PEECTPAIIil CITiBBITHOIIICHh BEPXHBOT Ta HUXKHBOT
LIENeNH Y CTaHl CTaTU4HOI OKITIo3ii [27].

BuKOpHCTOBYIOYM MOXJIMBOCTI IHTPAOpaNbHOTO CKa-
HYBaHHS 110 BiJHOILICHHIO 10 aHali3y (i3ionoriyHoi pyxo-
MOCTI BJIacHHX 3yOiB y cTaHi 3BMYHOI okito3ii Wu Z. Ta
KOJISTH 3allpOIOHYBAJIM TEXHIKy LU(POBOI MOOYIOBH
OKJIFO31HHOT CXeMH Ha OPTONICMYHUX KOHCTPYKLISX 3 OIO-
POIO Ha IEHTANbHUX IMIIAHTaTaX, TAKUM YHHOM 3a0e31e-
YyIOUM MAaKCHMaJIbHY 1HAWBITyaTi3alif0 alropuTMy Ipo-
TeTHYHOI (a3u JikyBaHHS [28].

B pesyasrari IpOBEACHOIO MOCHTIHKEHHS Ta aHai3y
JIAHUX, CHCTEMaTH30BaHUX B XOJli OIVISIAY JIITepaTypH, Biia-
JIOCh MIATBEPANTH (PaKT HETaTUBHOIO BIUIMBY SIBUII MATO-
JIOT1YHOT PyXOMOCTI Ta peMiTyCy Ha TOUHICTh peecTpaii
CTaTMYHUX OKJIIO31HHMX CIIBBIIHOIIEHb 3 BUKOPUCTAHHIM
TEXHOJIOT1] IHTpaopanbHOro cKaHyBaHHsL. [ligxonu 10 KoM-
TIeHCAalli] BIUIMBY MAaTOJIOTIYHOI pPyXOMOCTI Ta peMiTyCy Ha
TOYHICTh PEECTpAIlii CTATUIHHUX OKITIO31MHUX CITiBBIIHO-
LICHP B MPOLIEC] IHTPAOPATILHOTO CKaHyBaHHS BKIIIOYAKOTh
Taki i3 CerMeHTamiel0 (TPUMIHTOM) MPOOIEeMHUX 3y0iB i3
CTPYKTYpH CKaHiB, OTPIMAaHHIM CKaH-PEECTPATIB i3 MPOeK-
ii 3y6iB 6e3 03HAaK MMAaTONOTIYHOI PyXOMOCTI, MOOYIOBOIO
OKJIFO3IMHUX CITIBBITHOIIEHb B IH(DPOBOMY CEpEIOBHIIL
MaHyaJbHO II0 OKPEMO CEerMeHTOBaHUX 3ybax, abo Ha
OCHOBI CIIiJ[IB apTUKYJSLIHHOTO Iarepy, a TAaKOX 3 BUKO-

PHCTaHHSIM JIOAATKOBUX pedepeHTHUX MapkepiB, siKi 30e-
piraroTh cBo€ cTabijbHE MOJIOKEHHS BIAHOCHO 3y0iB, He3a-
JISKHO BiJI pIBHSI PyXOMOCTI OCTaHHIX.

ArnpoOoBaHi MiIXOAM i3 CErMEHTAII€ (TPUMIHTOM)
3y0iB 13 O3HaKaMM NAaTOJIOTIYHOI pyxoMocTi abo x ¢pe-
MITyCy 3 CTPYKTYPHU CKaHIB, Ta PEECTPALIEI0 OKIIIO3IHHIX
CHIBBIHOIICHB JIUIIIE B MeKax 3y0iB 0€3 03HAK MATOJIOTI4-
HOT PyXOMOCTI MPOJEMOHCTPYBAJIHN JIMIIE YaCTKOBY edek-
TUBHICTH IIO/I0 MiHIMi3aIlii HOKa3HUKIB MTPOCTOPOBOI JeBi-
arii 3y0iB Ak rpadigHMX 00’€KTIB B CTPYKTYpi IU(HPOBOTO
CKaHy Ha ()OHI HASBHOTO BIUIMBY SIBHUII TATOJIOTIYHOT PyXO-
MOCTI Ta (ppemiTycCy, BiATaK BHUPIIICHHs MaHOTO MUTAHHS
notpeOye peaiizauii MONAIBIINX HAYKOBUX JOCIIHKEHb
Ta anpo0auiil 3 BpaXyBaHHSIM BIJIMIHHOCTEH DPi3HHX TeX-
HOJIOTi# IHTPAaOpaJIbHOTO CKaHYBaHHs, Bapialliil KIHIYHAX
CHUTYyalliif Ta BIUIMBY CyMDKHUX (pakTOpiB, KOTpi BIUIMBA-
I0Th Ha OKa3HUKH TIPaBIMBOCTI Ta MPenn3iiHOCTI dpo-
BHUX BIJIOHUTKIB.

BucnoBku. Cermentauisi (TpuMiHr) 3y0iB i3 O3Ha-
KaMH MaToJIorigHoi pyxoMocrTi | crymenro Ta/abo o3HaKaMu
(pemiTycy crupuse 3HIDKSHHIO Aialla30Hy IPOCTOPOBHX
ZieBiariif 3y0iB B CTPYKTYpi CKaHIB-peeCTpaTiB CTaTHIHIX
MDKOKIIIO31HHUX CITiBBiHOIIICHh B TOPIBHAHHI 13 iXHIM
HIOJIOKEHHSIM, sike OyJI0 3apeecTpoBaHe Ha CKaHAX HIDKHBOT
a00 BepXHBOI MIEJIEH B CTaHi qu30KII03ii. [Ipore 3ampo-
MOHOBAaHMH MiAXiJ XapaKTepPH3yeThCs JIMIIE OOMEKESHOIO
e(heKTUBHICTIO T2 YaCTKOBO KOMIICHCY€ HEraTUBHHI BILJIUBY
SIBUIIL T1aTOJIOTTYHOT PyXOMOCTi Ta ppeMiTyCcy Ha TOUHICTh
peecTpalii CTaTUIHUX MDKOKIIO3IMHUX CITIBBITHOIICHS i3
BUKOPUCTAHHSM TEXHOJIOTIi iHTPaoOpaJIbHOTO CKaHyBaHHS
B YMOBaXx, KOJIM JIiara3oH pyXoMOCTi He IepeBuuye 1 M,
OCKUTBKH He OyJ0 BiIMIYE€HO YKOJHOI CTaTHCTUYHO 3HAUY-
101 PI3HUII Y TOKa3HUKAaX MiHIMAJIbHUX Ta MAKCUMAJIBHIX
3HaueHb MPOCTOPOBHX JEBialliil IpW MOPIBHIHHI MiIXOXY
i3 cerMeHTariero 3y0iB i3 O3HAKAMH MATOJOTIYHOI PyXO-
MOCTI 200 x (peMiTyCy, Ta TaKoro, I0 IepeadayaB pee-
CTpallil0 OKJIIO31MHUX CHIBBIIHOIICHD JIUIIIE B MEXKaX 3y0iB
0e3 03HaK MaroJIoriyHoi pyxomocTi (p > 0,05).
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JocaigkeHHs] KHCJIOTHOCTI CTOMATOJIOTIYHMX CAMONIPOTPYIOBAJILHUX CAMOAATe3UBHUX
KOMIIO3UTHHUX I[eMEHTIB MOABIHHOr0 TBepAHEeHHS s (ikcamii Ta KOPOBUX pecTaBpauii

Beryn. CygacHi cTOMaToNOriqHi KOMITO3UTHI IIEMEHTH I (ikcamil OpTONeNYHUX KOHCTPYKIIH, SKi BOJOMIIOTH CamMoaqre3MBHUMH
BIIACTHBOCTSIMH, HaOyBalOTh BCE OLIBIIOT MOMYIApHOCTI. BUBUCHHS OKAa3HUKIB KUCIOTHOCTI (K HENPSIMOI O3HAKH arpecUBHOCTI IIEMEHTY)
Ta HeliTpastizallii KHCINX KOMIIOHEHTIB B X0l TOJIIMEpH3allil € aKTyaJ bHUM IIMTAHHSIM Y PO3BHTKY Ta BIOCKOHAJICHH]I KOMIIO3UTHUX LIEMEHTIB
MOJBIHHOTO MEXaHI3My TBEpIHEHHSL.

MertonoJorist Ta MeToqH A0CTiTKeHHs. MeTa poOOTH — JOCTIIUTH BiJHOCHUH PiBEHb KHCIOTHOCTI KOMIIOHEHTIB Y PSy CaMOIIPOTPY-
I0BaJIbHUX CaMOA/Ie3UBHUX KOMIIO3HTHHX LIEMEHTIB MO/BIHHOr0 TBEpAHEHHS A (iKcalii OPTONEANYHNX KOHCTPYKIiif Ta KOPOBUX pecTaB-
paiii 3y6iB. Byno mocniukeHo piBeHb KHCIOTHOCTI MatepiaiiB «Breeze», «Relyx U200», «Maxcem Elite», «Totalcemy», «GC-Cem-ONE,
«Nova Resin Cement» Ta «Prolink Cem Plusy. BukoprcroByBanu nakMycoBuii marmip. Pe3ynsraT KonbopoBoi peakiii CKaHyBallH, aHali3
PiBHS KHCIOTHOCTI MopiBHIOBaHM Y otopenaktopi «GIMP 4.0». Pesynbrati oLiHIOBaJIH i3 32CTOCYBAHHSM TECTIB MOPiBHSUIBHOT CTATHCTHKH.

Bukian ocHoBHOro Martepiady aociimkeHHsl. Pe3ynbrarv JOCHIDKEHHS IIOKa3anM, HaiiMeHm 3HadeHHs pH (a BixmosimHO
11 BUIA KUCIIOTHICTB) Oyna y marepianiB «Breeze» (pH=2,20+0,92; M=2,50), «Maxcem Elite» (pH=2,30+0,82; M=2,50) ta «RelyX U200»
(pH=2,50+0,53). Cepenwiit piBens kuciaorHocti 0yB y Marepiais «G-Cem-One» Ta «Nova Resin Cementy, 3nadenss pH y skux Oymu oaHa-
koBi — 3,20+0,42 (M=3,00). Hu3bkuii piBeHb KHCIOTHOCTI Oyio BcraHoBNIeHO y MartepianiB «Prolink Cem Plusy (pH=3,80+0,79; M=4,00)
i «Totalcem» (pH=5,2+0,79; M=5,00). OTpuMaHi pe3yNabTaTd NO3BOJSIOTH NPUATH A0 BUCHOBKY LIOAO MOTCHIIHHO OLIBII e()eKTHBHOTO
MPOTPYIOBAHHS TBEPAMX TKaHUH 3y0iB NpH 3acTocyBaHHI MarepianiB «Breeze», «Maxcem Elite» ta «RelyX U200». BiamnosiaHo, y Takux
BUIAJIKaX MOKHA OYiKyBaTH Ha BITHOCHO BUIIY CHITY aire3il 10 TKAaHWH 3y0a MpH OCTATOYHIN MoNliMepu3arii MaTepiaiy.

BucnoBku. CamonpoTpyroBaibHi caMOaare3uBHI CTOMATONIOT YHI KOMIIO3UTHI IIEMEHTH TOIBIHHOTO TBepAHEHHS I (ikcawil € Meand-
HHUMH BUpOOamu, ki noTpeOyIoTh MOJANBIIOr0 YAOCKOHAICHHS Ta JOONPAIFOBAHHS /UL IOKPAIIEHHS 1X aAre3MBHUX BIaCTHBOCTEH, (i3uko-
MEeXaHIYHHX XapaKTePUCTHK Ta ITiJBULICHHS TPHBAIOCTI (QYHKIIOHYBAHHS.
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Study of the acidity of dental self-etching self-adhesive dual-cure composite cements
for fixation and core restorations

Introduction. Modern composite resin cements for luting of dentures, which have self-adhesive properties, are gaining more and more
popularity. The study of acidity indicators (as an indirect sign of the aggressiveness of cement) and the neutralization of acidic components
during polymerization is an urgent issue in the development and improvement of dental composite cements of the dual-cure polymerization
mechanism.

Research methodology and methods. The purpose of the work is to investigate the relative level of acidity of the components in a series
of self-etching self-adhesive dual-cure composite cements for luting of orthopedic structures and core teeth restorations. The acidity level of
the materials «Breezey», «Relyx U200», «Maxcem Elite», «Totalcem», «GC-Cem-ONE», «Nova Resin Cement» and «Prolink Cem Plus»
was investigated. The universal indicator paper was used. The results of the color reaction were scanned; the analysis of the acidity level was
compared in the GIMP 4.0 photo editor. The results were evaluated using comparative statistics tests.

Presentation of the main research material. The results of the study showed that the lowest pH values (and, accordingly, the highest
acidity) were found in the materials «Breeze» (pH=2.20£0.92; M=2.50), «Maxcem Elite» (pH=2.30+0.82; M=2.50) and «RelyX U200»
(pH=2.50+0.53). The average level of acidity was in the materials «G-Cem-One» and «Nova Resin Cement», the pH values of which were the
same — 3.20+0.42 (M=3.00). A low level of acidity was found in the materials «Prolink Cem Plus» (pH=3.80+0.79; M=4.00) and «Totalcem»
(pH=5.24+0.79; M=5.00). The obtained results allow us to come to a conclusion about potentially more effective etching of hard tooth tissues
when using the materials «Breeze», «Maxcem Elite» and «RelyX U200». Accordingly, in such cases, one can expect a relatively higher

strength of adhesion to tooth tissues during the final polymerization of the material.
Conclusions. Self-etching self-adhesive dual-cure dental composite cements for luting are medical products that require further
improvement and refinement to improve their adhesive properties, physical and mechanical characteristics, and increase the duration of

survive.

Key words: dentistry, composite materials, fixation, adhesion, acidity.

Beryn. CywacHi KOMOO3WTHI HEeMEHTH Ui (ikcarii
OPTOTEANYHUX KOHCTPYKITiH, SIKi BOJIOAIIOTH CaMOa T3 B-
HUMH BJIACTHBOCTSAMH, HaOyBalOTh BCE OLIBLIOT MOMYJISp-
HOCTI cepesi CTOMAToJIOTiB-TIPaKkTuKiB. [IpudnHO0O 11HOTO
BU3HAIOTh CIPOLIEHHS mpoueaypu ¢ikcauii opronenuy-
HUX KOHCTPYKIiH a00 BHYTpIIIHbOKAaHAJbHUX IITU(TIB
Ta 3HWKEHHS MICISONEpPaIiifHOi YyTIMBOCTI BiTAJILHUX
3y0iB. Taki KOMIO3HUTHI IEMEHTH HE MOTPeOYIOTh OIAaT-
KOBOI 0OpPOOKH Ta KOHIWI[IOHYBaHHS MOBEPXHI OMOPHOTO
3y0a Tepex NpOLEAypor0 LEMEHTYBAaHHS, IO CKOPOYYyeE
KUTBKIiCTh omepamiiHux eramiB. ChOTOIHI Taka KaTeropis
MTOJIIMETaKPIIIATHAX IEMEHTIB, 0COONHMBO 3 MOABIHHUM
MEXaHi3MOM TBEPIHEHHS, CTajla JOCTYIIHAa Ha CTOMATOJIO-
TiYHOMY PUHKY Bij 0aratb0x BUPOOHHKIB i € Marepiaiom
BUOOpY U1 OaraTbox KiiHinucris [1, 2].

Camoaare3uBHi eMeHTH 1is (ikcalii opToneAnIHuX
KOHCTPYKLIH Ta KOPOBHX pecTaBpaliil y CBOEMY CKIaii
MICTATh METAKpHJIaTHI MOHOMEPH 3 MOAN(DIKOBAaHUM KHC-
JIOTHUMHU (YHKIIOHAIHUMHU TPYNaMH, SIKi BHKIIMKAIOTh
JieMiHepati3anito Ta iHIbTpanio TBepANX TKaHHUH 3y0a,
IO NPU3BOAUTE O PO3BUTKY MiKPOMEXaHIYHOTO 3B’S3KY
(34eIUICHHS) MIXK IIEMEHTOM Ta 3yOOM IIiCIIsl TToJiMepu3a-
uii in situ. [Ipu TakoMy mporieci Kucii rpynu MoanudikoBa-
HOTO MOHOMEpa B3a€MOMIIOTH 3 KPUCTAIAMH KaJIbIliii-Tia-
POKCHAITaTUTY, 10 IPU3BOJUTH 10 BUHUKHEHHS XiMiYHUX
3B’SI3KiB KOMIIO3UTHOTO IIEMEHTY i3 3yOOM. 3a HasiBHOCTI
TaKUX IIepeBar Ta IMOJBIHHOIO MexXaHi3My TBEpIHEHHS,
npolecy ToiiMepu3anii TakKux MarepiaiiB Ta PO3BUTOK
iX ajresii 10 TKaHWH Mepen0davaroTh HASIBHICTh CKJIAIHUX
JUHAMIYHUX MEXaHI3MiB. AJle TIPU IIbOMY OCHOBHI HEOp-
TaHiYHI HATOBHIOBAdYi, $IKi TIPEJCTaBICHI YaCTHHKAMU
($TOpO-aTIOMiHIE-CHIIIKATHOTO CKJIa, B CaMOaAre3MBHHUX
KOMITO3HTHHX LIEMEHTaX caMi pearyroth 3 (yHKIiOHANb-
HUMH KHACITUMHU TPYNaMd MOHOMEpIB, IO MPU3BOAUTH JO
HelTpamizanmii [3, 4].

OcHOBHa peaxIlis TBEpAHEHHS y TaKWX MarepiaiiB
nepebirae MUIAXOM BITBHOPATUKAIBHO! MOJiMEpH3alii,
sIKa 1HIIFOETHCS BUAMMHUM CBITIIOM BIAITOBIIHOI JOBXHWHHU
XBWJII (CHHIHM CIEKTP) Ta OKHCIIOBAJIbHO-BIIHOBHOO CHC-

TEMOIO, III0 HAJae Marepialy MOXIIMBICTH 3aTBEPIHYTH
B KHCIIOMY cepemoBuili. HasBHiCTh Takoi IWHAMiYHOT
peakiliiHOl CHCTEMH y CKIaii, HNepeBakKaHHS CIIOCO0Y
nmoJiiMepu3aitii, peakuii HewTpamizamii pH marepiany — Bce
1Ie MOXKE ICTOTHO BIUIMBATH Ha BJIACTHBOCTI CaMOaAre3uB-
HUX KOMIIO3MUTHHMX ILIEMEHTIB. 3arajioM, piBeHb KOHBEp-
cii KOMITO3UTYy IpH NOABIHHOMY crnoco0i mosimMepu3aii
€ BHIIMM, HDK IPU YHCTO XIMIYHOMY CIOCO0i, i piBeHb
PI3HHUII 3a NHaHUMH Pi3HUX JOCIITHHUKIB CTAaHOBHUTH BiJl
11,0 mo 79,0%. XimiuHUN MeXaHi3M TBEpAHCHHS BUCTY-
Mae «PATIBHUKOMY TIPH MOJIIMEPH3allii MaTepiary B 30HaX,
KyOu He MOXX€ NPOHUKHYTH CBITIO Bix ¢oTormomiMepu-
3aropa. Ane XiMIYHHE MexaHi3M iHimiamii TBepAHEHHS
€ PEaKTHBHO aKTHBHIIINM 1 MOXKE B3a€MHO BIIMBATH Ha
peakitii aemiHepaizaiii TiIpoKCHAaTUTy 3yba Ta HEW-
Tpaji3alii KUCIMX aKTUBHHX PeakLidHHUX TPyl opraHid-
HOrO KOMIIOHEHTY Marepiany [5, 6].

Ha cpborozaHi BcTaHOBIIEHO, IO PIBEHb KUCJIOTHOCTI Ta
MIBUJIKICTh 11 HEWTpasizallii y caMoare3uBHUX KOMITO3HT-
HHUX IIEMEHTIB Bilirpa€ BaXJIMBY POJIb B PO3BUTKY paH-
HBOI Ta BiIJAJICHOI MEXaHIYHOI CTaOLTBHOCTI Marepiamy.
BcraHoBieHO, SKIOIO Y CaMOaAre3MBHOTO KOMIIO3HTHOTO
[EMEHTY HEeWTpali3allisi KHCIOTHOCTI y CyMilli HacTymae
MIBH/IIE, TO Taki Marepiadd € OUTbIn cTabiIbHUMH TpU
JIOCTIPKEHHI MIITHOCTI HA BUTHH (TICIIS CTaHAAPTHOI TIPO-
neaypu TepMommkiIyBaHHs). OKpiM BHUKOpUCTaHHS CIie-
IIaTbHUX 3MIMIYBaJIbHAX HACAMOK i (IKCAI[IHUX KOM-
MO3UTHUX IIEMEHTIB MOABIHHOTO MEXaHi3My TBEpIHEHHS,
y SIKMX JIBI TaCTW Marepiaily 3MIIIYyIOThCsl Oe3I0cepeTHbO
B HOCHKY TIepell NOTPAIUISHHSIM Ha IOBEPXHIO 3y0a 4u
(hikcoBaHOT OpTONEAMYHOT KOHCTPYKIIi, ISl IIPHCKOPEHHS
HeWTpanizanii KUCIUX (YHKIIOHAIBHUX TPYyN Marepiary
Ta PO3BHUTKY aJre3ii, BAXKIMBUM € OIBUIKHNA KOHTAKT 3aMi-
IIAHOTO Marepiaiy i3 TiIpOKCHANaTUTOM TBEPIUX TKAHWH
3y0a. ToMy MOXXHA MIPUITYCTUTH, IO B KIIHIYHIX YMOBAaX,
SKIIO Ha (piKCOBAHMX IMMOBEPXHSAX HEMAaE T1IPOKCHUITATHTY,
MpoIleCcH ToJIiMepr3allii eMeHTy, HelTpamizamii KHCIIX
AaKTUBHHX TPYH Ta PO3BUTOK aAre3ii A0 IMOBEPXOHD — Iepe-
0IraroTh ICIIO IHIIMM YUHOM. TOOTO MOXKHA TBEPAMTH, 10
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1 XiMI4YHI peakIfil akTuBAIlil MaTepiary, i B3a€MOis 3 Tij-
POKCHANaTHTOM TBEPAMX TKaHMH 3y0a 1 mporec nojimMmepu-
3allii 3aJeXarh BiJi arpeCUBHOCTI KOMIIO3UTHUX I[EMCHTIB
MOABIHHOTO MeEXaHi3My TBEpPAHEHHS, L0 BU3HAYAETHCS
CKJIQJIOM Ta KOHLEHTpaUisiMH (YHKIIOHATBHUX MOHO-
MepiB B OpraHiyHOMY KOMNOHEHTi. TakuM 4nHOM, (yHK-
LiOHAJbHA i KHUCJIOTHA B3a€EMOJis aKTHBHOTO MOHOMEDA,
HEOPTaHiYHOTO KOMITO3UTHOTO MaTepially Ta TBEPAUX TKa-
HUH 3y0a BU3HAYAIOTh MMINOWHY JeMiHepaizallii MoBepXHi
3y0a Ta MOXKJIMBICTH IPOHUKHEHHS [IEMEHTY B IIapH JeMi-
Hepaji30BaHOTO ACHTHHY [3, 7, 8].

Takox BiZmOMO, IO CaMONPOTPYIOBajbHI CamMoajre-
3MBHI KOMIIO3UTHI IIEMEHTH MOJBITHOIO MEXaHI3My TBEP/-
HCHHS 3 PI3HOI0 arpeCUBHICTIO MOXYTh JEMOHCTPYBAaTH
pi3Hy mHoiiMepu3aliiHy «ImoBediHKy». Cama TeXHOJOTis
TaKUX MaTepiaiB € CKIIaHOI0, OCKUJIbKM HeoOXi1HO 3a0e3-
TICYUTH PEAKIIo0 IMoJiMepH3allii KOMIIOHEHTIB y KHCIOMY
CepeoBUIIi Oe3 BTPYYaHHS B KiHIICBE IEPETBOPEHHS KOM-
moHeHTiB. ToMy BHBYCHHS IMOKAa3HHUKIB KHCIOTHOCTI (SIK
HempsMOI O3HAKH arpecHBHOCTI IIEMEHTY) Ta HeHTpai-
3amii KICIMX KOMIIOHEHTIB B XOJi MOJIMepH3alii € akTy-
QJIBHUM ITIUTaHHSAM Y PO3BUTKY Ta YIOCKOHAJIEHH]I CTOMATO-
JIOTIYHUX KOMITO3UTHHUX I[EMEHTIB MOABIIHOTO MeXaHi3My
TBEPIHEHHS, SKi 3aCTOCOBYIOTh I (hiKcarii cTOMAaToII0-
TYHUX OPTONEJUYHHUX KOHCTPYKILIHM, BHYTPIIIHbOKAHAIIb-
HOTO apMyBaHHs 3y0iB Ta X KOpOBHX pecraBpariiii [9-12].

MeTtonosiorisi Ta Metoam AocHigkeHuns. Mema
PO6OmuU — TOCIITUTH BiTHOCHUH PIBEHb KHCIOTHOCTI KOM-
MIOHEHTIB y PsAy CTOMATOJOTIYHUX CaMOIPOTPYIOBAIIb-
HUX CaMOaJre3UBHUX KOMIIO3UTHUX IIEMEHTIB ITOABIHHOTO
TBEpIHEHHS 1 (pikcarii Ta KOpOBHX pecTaBpallii 3y0iB.

Mamepianu ma memoou oocnioncenus. byno Buko-
PHUCTaHO HACTYIIHI KOMITO3UTHI CAMOTIPOTPYIOBAIBHI CaMO-
aJre3vBHi IIEMEHTH NOIBiiHOTO TBepaHeHHs: «Breezey
(«Pentrony, USA), «Relyx U200» («3M ESPE», USA-
Germany), «Maxcem Elite» («Kerr Dentaly, USA),
«Totalcem» («Itena», France), «GC-Cem-ONE» («GC»,
USA), «Nova Resin Cement» («Imicryl Dentaly, Turkey)
ta «Prolink Cem Plus» («Silmet», Israel). Ha mouarky

JIOCJI/DKEHHST BH3HA4Yalk KUCJIOTHY peakIiio KOKHOT
3 mact BUOpaHMX MaTepiajiB 3a JOIOMOIOI0 iHIMKATOP-
Horo Metony. J[ms 1poro Ha MajneHbKHH (parMeHt yHi-
BEPCAJILHOTO  iH/JMKAaTOPHOro  (JIaKMYCOBOTO) — Harepy
«Universal indicator paper PH test 1-14 » («Kelilong
Electron», China) HaHOCHIN MaITy KpaIutio rmacTy (Aiamerp
2,0-3,0 MM) Ta ZOIATKOBOTO 3BOJIOKYBAIIU TAITip 3 MaTepi-
anoMm 30 MK Oi-IUCTIIILOBAHOI BOIH, adW peakilis mepe-
Oirama Ginpm HaouHO. Kucimy macty BU3Ha4aIm 3a 3MiHOIO
KOJIBOpY Tarepy 1mo mnepudepii HAaHECEHOI MacH B Jliara-
30HI BiJl TOMapaH4eBOTO /10 TEMHO-YEPBOHOTO, 1 TIOJJTBIIT
JOCIIIDKEHHS IPOBOAMIIN BXKe 3 Ili€lo nacToo. {1 uporo
BiZpizann no 10 ¢parMeHTIB iHAWKATOPHOTO Marepy, Ha
SKI HAHOCWIM TI0 Kparuli KUCJIOi MacTH Ta 3BOJIOXKYBAIIU
01-AMCTHILOBAHOIO BOJOIO0 32 BHIIEBKA3aHOK METONH-
KOI0. AHalli3 pe3ylbTaTiB peakiii BUKOHYBaJIH 4epe3 5
XB Bi3yaJIbHO, TIOPIBHIOIOYM 31 CTAaHAAPTHUM KOJILOPOBUM
JIOIaTKOM [I0 TIaliepy i3 BU3HAYEHUM BUPOOHHKOM piBHEM
pH 1t xoxxHOTO 3 KOJBOpiB. JIst cTaHAapTH3ALIl aHaJi3y
pe3yNbTaTiB  BiANpanboBaHi (pparMeHTH iHAWKATOPHOTO
nanepy (ikcyBaiii Ha JIUCT 0(piCHOTO Tarepy Ta CKaHyBaJId
(puc. 1). Hagani anami3 mogibHOCTI KOIMBOpYy IMpopearona-
HOTO Tarepy A0 KoJipHOi rpajamii BHPOOHHKA POBOIMIN
y boropenakropi «GIMP 4.0». Pe3yspraru Oyio mpoaHari-
30BaHO i3 3aCTOCYBaHHSIM METOIB OMKCOBOT Ta MOPiBHSIb-
HOT craTucTuku. J[7st 1iei yacTuHU poOOTH OYJI0 BUKOPHC-
TaHO KOMII'FOTepHi mporpamu «Microsoft Excel 2016» ta
«Biostat LE». I1pu po3paxyHKy piBHS BIpOT1THOCTI KpHTe-
piiB HOPIBHSUILHOI CTaTHCTHKH OyJI0 MPUIHATO 3HAYECHHS
p=0,05. Byio po3paxoBaHo i TOPiBHAHO HACTYIHI KpUTEPii
nopiBHsuTbHOL ctatucTikd: ANOVA, Scheffe, Tukey HSD,
Tukey B, Neuman-Keuls, Bonferoni, Fisher LSD Ta tect
Dunnett.

Bukiaag ocHOBHOro Marepiajgy  JI0CTigKeHHS.
Pesynpratn mOCHiKEHHS TOKaszai, IO JOCIIKEHi
IIEMCHTH MOABIHOTO TBEPIHCHHS MajiM PI3HUH pIBEHb
KHCJIOTHOCTI AKTHMBHOTO KOMIIOHEHTA, IO BiAIOBIIHO
MOXKE BIUIMBAaTH Ha HPOLECH PO3BUTKY ajiresii 0 TBep-
IUX TKaHUH 3y0a Ta Ha MOJIMEPH3AIliI0 MaTepiany Micis

i
L

Puc. 1. Buznayennsi pH HenoJsrimepusoBanoro komno3utHoro uementy «Maxcem Elite» («Kerr Dental», USA)
3a 10IIOMOI010 YHiBepPCaJIbHOI0 iHAUKATOPHOIO NaNepy
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Woro akrtuBanii. Halimenumn 3HauenHs pH (Buima kwc-
JIOTHICTH) Oynu B MarepianiB «Breeze» (pH=2,20+0,92;
M=2,50), «Maxcem Elite» (pH=2,30+0,82; M=2,50) Ta
«RelyX U200» (pH=2,50+0,53), six TO MOXHa MOOAYNTH
y Tabmuui 1. CepenHiil piBeHb KHCIOTHOCTI CIIOCTEPITaBcs

y matepiaiiB «G-Cem-One» ta «Nova Resin Cementy, 3Ha-
yenHst pH y sikux Oynu ognakosi — 3,20+0,42 (M=3,00). Ta
HU3BKUAN PIBEHb KHCIOTHOCTI OYJI0 BCTAHOBJCHO y MaTe-
pianiB «Prolink Cem Plus» (pH=3,80+0,79; M=4,00) Ta
y «Totalcem» (pH=5,2+0,79; M=5,00).

Tabmuus 1

Pe3ynbTaTH BUMIpIOBaHHA BiAHOCHOrO piBHA KucJI0THOCTI (pH) cToMaToI0riYHIX caMONPOTPYIOBAIBHUX
caMoaAre3MBHAX KOMIIO3UTHUX IEMEHTIB NMOABII{HOr0 TBepAHeHHs 11 (pikcanii

Marepian LOT M=m Median Min Max
Breeze A164650 2,2+0,92 2,50 1,00 3,00
G-Cem-One 2308181 3,2+0,42 3,00 3,00 4,00
Maxcem Elite 9931214 2,3+0,82 2,50 1,00 3,00
Nova Resin Cement 1783 3,2+0,42 3,00 3,00 4,00
Prolink Cem Plus CP15A770083 3,8+0,79 4,00 3,00 5,00
RelyX U200 10807744 2,5+0,53 2,50 2,00 3,00
Totalcem 4304-25HQBSEA2 5,2+0,79 5,00 4,00 6,00

Tabmuusg 2

3Ha4eHHs MOKA3HHUKA P, PO3PAX0BAHOIO 32 PI3HUMM KPUTEPisiMH NOPIBHAJILHOI CTATUCTUKH
npu oninni 3Havyenns pH y pisnux nap marepiaJis

KpuTepii nopiBHA/IBHOI CTATHCTHKH
Tukey Neuman- | Bonfer- Fisher Dunnett's
ANOVA | Scheffe | “popy | Tukey B | o roni LSD test

Breeze / G-Cem-One | 0,0058 0,0058 | 0,0058 | 0,0058 0,0058 0,0058 | 0,0053 0,0058
gfi‘igze / Maxcem 0,8006 0,8006 | 0,8005 | 0,8005 0,8005 0,8003 | 0,8006 0,8006
ggfnglt/ Nova Resin 0,0058 0,0058 0,0058 | 0,0058 0,0058 0,0058 0,0053 0,0058
Breeze / RelyX U200 | 0,3823 03823 | 03822 | 0,3822 0,3822 03823 | 03812 0,3823
Breeze /Totalcem <0,0001 | <0,0001 | 0,0001 | 0,0001 0,0001 | <0,0001 | <0,0001 | <0,0001
G-Cem-One/ 0,0065 0,0065 | 0,0065 | 0,0065 | 0,0065 0,0065 | 0,0059 0,0065
Maxcem Elite

G-Cem-One/ Nova 1,0000 1,0000 | 1,0000 | 1,0000 | 1,000 | 1,0000 | 1,0000 u/n
Resin Cement

G-Cem-One/ Prolink 0,0480 0,0480 | 0,0481 | 0,0481 0,0481 0,0480 | 0,0466 0,0480
Cem Plus

8‘2%8‘“'0“"/ RelyX | 6.0042 0,0042 | 0,0043 | 00043 | 00043 | 00042 | 00037 | 00042
G-Cem-One / Totacem | <0,0001 | <0,0001 | 0,0001 | 0,0001 0,0001 | <0,0001 | <0,0001 | <0,0001
Maxcem Elite /Nova | 5065 0,0065 0,0065 | 0,0065 0,0065 0,0065 0,0059 0,0065
Resin Cement

Maxcem Elite / 0,0006 0,0006 0,0007 | 0,0007 0,0007 0,0006 0,0005 0,0006
Prolink Cem Plus

Il\fza(’)‘(‘)’em Elite/RelyX | 5755 0,5258 0,5257 | 0,5257 0,5257 0,5258 0,5250 0,5258
Maxcem Elite/ <0,0001 <0,0001 | 0,0001 | 0,0001 0,0001 <0,0001 | <0,0001 | <0,0001
Totalcem

Nova Resin Cement/ | o4q 0,0480 0,0481 | 0,0481 0,0481 0,0480 0,0466 0,0480
Prolink Cem Plus

Nova Resin Cement /

RelyX U200 0,0042 0,0042 | 0,0043 | 0,0043 0,0043 0,0042 | 0,0037 0,0042
Nova Resin Cement/ | g 4991 <0,0001 | 0,0001 | 0,0001 0,0001 <0,0001 | <0,0001 | <0,0001
Totalcem

Prolink Cem Plus /

RelyX U200 0,0004 0,0004 | 0,0005 | 0,0005 0,0005 0,0004 | 0,0003 0,0004
Prolink Cem Plus / 0,0009 0.0009 | 0,0010 | 00010 | 00010 | 00009 | 00008 | 00009
Totalcem

RelyX U200/ <0,0001 | <0,0001 | 0,0001 | 00001 | 00001 | <0001 | <0,0001 | <0.0001
Totalcem
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OtpuMaHi pe3ysbTaTd JI03BOJSIFOTH MPUHTH 0 BHUCHO-
BKy IIOJI0 MOTCHIIHHO OUIBII €()EKTHBHOTO MPOTPYIO-
BaHHS TBEP/IMX TKaHHH 3yOiB ITpU 3aCTOCYBaHHI MarepiajiB
«Breeze», «Maxcem Elite» Ta «RelyX U200». Bignosiguo,
MO)KHa OYiKyBaTH Ha BUIILy CHJIY aJire3ii 10 TKaH!H 3y0a Ipu
OCTaTouHii noiiMepusanii Marepiany. [IpoBenenuii crarnc-
TUYHUH aHAI3 BU3HAYEHUX PiBHIB KHCIOTHOCTI IIPH ITOTIap-
HOMY TIOpPIBHSHHI ¥ BChOT0 HA0OPY BUOPAHUX KOMITO3HTHIX
[IEMEHTIB 3 PO3PaxXyHKOM BOCEMH KPHUTEPIiB MOPIBHIBHOI
CTaTHUCTUKHN TOKa3aB BipOTiMHY MOAIOHICTE y map marepi-
anmiB «Breezey/«Maxcem Elitey, «Breeze»/«RelyX U200y,
«Maxcem Elite»/«RelyX U200» ta «G-Cem-One»/«Nova
Resin Cement» (tabn. 2). Takox Oyno BUsIBIEHO HaOIHU-
JKEHY JI0 BIpOTiZHOI MOMIOHICTh Y 3HAYEHHSAX IOKa3HUKA
KHCIOTHOCTI y map wmatepianiB «G-Cem-Oney/«Prolink
Cem Plus» Ta «Nova Resin Cement»/«Prolink Cem Plusy.
Marepian «Totalcem» nemoHCTpyBaB HalMEHIIMH PiBEHb
KHCIJIOTHOCTI, 110 OYyJIO MiATBEp/KEHO IMPOBEACHUMH CTa-
THCTUYHHMH PO3paxyHKaMU.

[IpoBeneHi momiOHI eKCIEPUMEHTANBHI JTOCIHiHKEHHS
MTOKA3yIOTh, IO PEXHM TONIMEpH3alii caMOaAre3UBHIX
CTOMATOJIOTIYHUX KOMIIO3UTHUX IIEMEHTIB i (ikcarii
OpPTONEINYHUX KOHCTPYKIIH Ta 1X B3aeEMOIis i3 TigpoKcHa-
TaTUTOM TBEPAMX TKAHHUH 3y0iB MO-Pi3HOMY BIUIMBAIOTH Ha
(i3uKo-MeXaHi4HI BIACTUBOCTI Ta TPUBAJICTH (DYHKIIIOHY-
BaHH MOJTIMEPU30BaHMX IIEMEHTIB. XIMiuHi peakiii B Maci
KOMITO3UTHOTO IIEMEHTY Ta X B3a€MOis 3 TiJIpOKCHaINaTu-
TOM BIUIMBAIOTh Ha KOHIIEHTpauii QyHKIIOHAIBHUX KUCIUX
MOHOMEpIB y Maci Matepiaily i 1ie IPU3BOAUTH 10 PI3ZHOTO
PiBHSI IPOHUKHEHHs B 00po0iIeHi mapu JeHTuHy 3y0a [3,
9]. ArpecuBHICTh KOMIIO3UTHUX LIEMEHTIB € HEOJHO3HAY-
HOIO XapaKTEePUCTHKOIO, SKa 3 OTHOI CTOPOHH IiJBHUIIYE
aare3ir0 MaTepiasry BHACHIZOK OifbIl iHTEHCHBHOTO TIPO-
TPYIOBaHHS TBEPIUX TKAaHUH 3y0iB Ta NPOHUKHEHHS MaTe-
piamry BrmmO, a 3 iHINIOI — MOXKE HETaTWBHO BIUIMBATH Ha
e(eKTHBHICTH MOJIMEpH3aIlil Macu Marepiaiy, 110 Morip-
uye #Woro (isMKo-MexaHiyHiI BJIACTUBOCTI Ta CKOPOYYE
TpHUBAJIICTh Horo (yHKIIOHyBaHHs. Ha chorozHi Bci ctoma-

TOJIOTIYHI KOMITO3UTHI I[EMEHTH IMOJABIHHOIO TBEPIHECHHS
Jutst (hikcarii € HeJOCKOHATMMU METUYHIMH BUPOOaMHU, SIKi
HE JIOCATA0Th HeoOXiMHUX moka3HukiB y 100,0% Bumaikis
3actocyBanHs [10, 11]. Tomy camorporpyroBajibHi camo-
aare3uBHI CTOMATOJIOrIYHI KOMIIO3UTHI IIEMEHTH MOIBIM-
HOTO TBEPAHEHHS € MEIUYHHMH BHPOOaMH, SIKi ITOTpeOdy-
I0Th MOJAJIBIIOTO YIOCKOHAICHHS Ta JOOIPALIOBAHHS IS
MOKpAILCHHS iX aare3MBHUX BIACTHUBOCTEH, (iznko-Mexa-
HIYHAX XapaKTEePUCTHK Ta TIiIBUIICHHS TPUBAJIOCTI QYHK-
[iOHYBaHHS.

Buchoku. Orxe, caMONpoTpyIOBaJbHI caMoajre-
3MBHI CTOMATOJIOTIYHI KOMITO3UTHI LIEMEHTH IOABIMHOTO
TBEPAHEHHS € CKJIAIHUMHU 0araTOKOMHOHEHTHHMH CHCTe-
MaMH, sIKi Y CBOEMY CKJIaJi MICTSATh METAKpUJIaTHI MOHO-
MepH 3 MOTU(IKOBAHUM KUCIOTHUMH (YHKIIIOHATHHUMU
rpynamMu. OcTaHHI BHUKIIMKAOTh JEMiHEpali3alilo Ta
iHQIUIBTpALil0 TBEPIUX TKaHWH 3y0a, MI0 HMPU3BOAUTH IO
PO3BHUTKY MiKPOMEXaHIYHOTO 3B’S3KY (3UCIUICHHSA) MiXK
IEMEHTOM Ta 3yOoM micis monmiMepusanii. [Ipu Takomy
mporieci Kucii Tpymu Moan(ikoBaHOTO MOHOMeEpa B3a-
€MOJIIOTH 13 KpUCTalaMH KaJbIii-TiqpOKCHAMIATUTY, II0
MPU3BOAUTE TAKOK /0 PO3BHUTKY XIMIiYHHX 3B’S3KiB KOM-
MTO3UTHOTO [IEMEHTY i3 3yOoM. JlocmiKeHi IeMeHTH Maln
pi3HUI piBEHb KHCIOTHOCTI aKTHBHOTO KOMIIOHEHTY, IO
MOXKE BIUIMBAaTH Ha HPOLECH PO3BUTKY ajresii 10 TBep-
JUX TKaHUH 3y0a Ta Ha MOJIMEPH3AII0 MaTepiany Micis
Horo aktuBanii. ToMy camMonpoTpytoBaibHi caMoa re3uBHi
CTOMATOJIOTIYHI KOMITO3UTHI IIEMEHTH ITOJBIIHOrO TBEp.-
HeHHs Ui (ikcanii € MeIMYHIMH BHPOOaMHU, sIKi MOTpe-
OyIOTh TONANBIIOTO YTOCKOHAJIEHHS Ta JOOIPAIFOBAHHS
JUIsL TIOKPAICHHS X aJre3MBHUX BIACTHBOCTEH, (i3HKO-
MEXaHIYHUX XapaKTEePUCTHK Ta ITJBHUIICHHS TPHBAJIOCTI
(GYHKIIIOHYBaHHS.

Ilepcnexkmusu nOOANBUIUX OOCTIOHCEHb: CAMOIIPO-
TPYIOBaJbHI CaMOAQATe3MBHI CTOMATOJOTIYHI KOMIIO3HTHI
[IEMEHTH MOIBIMHOIO TBEPAHEHHSI € MEIUYHHMH BHPO-
6amu, sKi MOTpeOyIOTh MONAIBIIOTO YIOCKOHAIICHHS, 100-
MIPAIFOBAHHS Ta JJOCIPKSHHSI.
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Clinical effectiveness of local anesthesia in the treatment
of acute forms of periodontitis in adolescents

Introduction. Treatment of acute periodontitis is carried out after preliminary anesthesia, the effectiveness of which depends on the
correct choice of the method of anesthesia and its implementation and largely depends on the psycho-emotional state of the patient, especially
in adolescence.

The aim of the study. To determine the effectiveness of local anesthesia in the treatment of acute periodontitis in adolescents, depending
on the level of basic anxiety.

Materials and methods. 32 patients aged 11 to 17 years with a verified diagnosis of acute periodontitis were selected for analysis, in
particular, 23 patients with a high level of anxiety (71.8%), 6 with a moderate level of anxiety (18.8%), and 3 with a low level of anxiety
(9.4%). All pathologies required treatment under anesthesia using conductive methods according to topography with the use of a local amide
anesthetic of the articaine series, which contains articaine hydrochloride 40 mg and epinephrine hydrochloride 0.012 mg (equivalent to
0.01 mg of epinephrine) in a volume of 1.7 ml.

In all patients, the level of reactive and personal anxiety was assessed according to the method of Ch.D. Spielberger (adapted by
Yu.L. Khanin). Taking into account the level of basic anxiety, the level of pain sensations was determined using a modified VAS scale before
medical manipulations, 5, 10 and 15 minutes after anesthesia.

Statistical analysis of the obtained data was carried out on a personal computer using licensed programs “MS Excel 7" for the operating
system” Windows” and the standard program package « STATISTICA» v. 6.0.

Conclusions. In the treatment of acute periodontitis, a severe pain syndrome was noted before analgesia in 39.1% of cases, significant
differences between the comparison groups were found after 5 minutes (34.8%; 4.3%; p<0.05), after 10 minutes (17.4%; 0.0%; p<0.05), and
after 15 minutes (4.4%; 0.0%; p<0.05). Unbearable pain syndrome before analgesia was noted in 47.8% of cases, after 5 minutes 21.8% and
after 10 minutes 4.4% in patients without correction, which is significantly different from similar indicators in patients after correction (p<0.05).

Key words: teenagers, dental appointment, local anesthesia, acute periodontitis, psycho-emotional state, anxiety.
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Kainiuna edpekTnBHICTH MiceBoi aHecTe3il NpH JiKyBaHHi
rocTpux ¢popm nepioxoOHTHUTIB y MiJIITKIB

Beryn. JlikyBaHHS TOCTPOTO HEpPIOZOHTHTY 3IiHCHIOETHCS MICHsS HMPOBENCHHS IONEPEIHBOr0 3HEOONIOBAHHS, €(EKTHBHICTH SKOTO
00yMOBJIEHA ITPaBUJIEHAM BHOOPOM METOJy 3HEOOIOBAaHHS 1 HOro BUKOHAHHSAM Ta 3HAYHOIO MIpOIO 3aJIKUTH Bijl ICHXOEMOLIHHOTO CTaHy
TmarieHTa, 0COOJIMBO y MiTITKOBOMY Billi.

Mera pociuigkeHHsi. BusHaunTH eQEKTHBHICTH MiCLEBOTO 3HEOONIOBAHHS TPH JIIKYBaHHI TOCTPHX TEPIOIOHTUTIB y MiAJITKIB
B 3QJIXKHOCTI BiJ piBHS 0a30BOi TPHBOXKHOCTI.
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Marepiaaun ta meroau. [lis axanisy Oyau BimiOpani 32 mamientu, BikoM Bix 11 1o 17 pokiB 3 Bepr(ikOBaHHM [iarHO30M TOCTPHii
HEePIOOHTHUT 30KpeMa, 23 MalieHTH 3 BUCOKUM piBHeM TpUBOKHOCTI (71,8%), 6 3 momipruM (18,8%), Ta 3 3 HU3BKUM piBHEM TPUBOKHOCTI
(9,4%). Vci maromorii motpeOyBany JKyBaHHS IIiJ] 3HEOONIOBAHHAM i3 3aCTOCYBaHHS HPOBITHUKOBHX METOAIB 3rifHO Tomorpadii i3
3aCTOCYBaHHSAM MICIIEBOTO aMiTHOTO aHECTETHKa apTUKATHOBOTO DSy, KOTPUH MICTHTH apTHKaiHy rigpoxnopuay 40 Mr ta eminedpuHy
rigpoxsopuny 0,012 mr (exBiBanentro 0,01 mr eminedpury) 06’ emom 1,7mi1.

VY BCIX MAIi€HTIB MPOBENH OLIHKY PiBHSA PEAaKTHBHOI Ta 0cOOMCTOI TPMBOXKHOCTI mpoBomwid 3rimHo metomauku Y.J[. Crinbeprepa
(B amanrrarii FO.JI. Xawnina).

3BaXkarouM Ha piBeHb 0A30BOI TPUBOXKHOCTI BU3HAYAIU PiBEHb OONBOBHX BIIUYTTIB 32 JOIOMOro0 Moxu¢ikoBaHoi mkamn VAS nepexn
MPOBEACHHSM JiKapChKUX MaHIMyILii, epe3 5, 10 Ta 15 XBUIMH Mics IPOBEICHHS aHECTe3i1.

CraTucTHYHMI aHaN3 OTPUMAHMX JAHMX MPOBOAMINCS HA MEPCOHANBHOMY KOMII'IOTEpi 3 BHKOPHCTaHHAM JIILIEH30BaHUX HPOrpaM
"MS Excel 7" nns onepaniiinoi cucremn” Windows”. Ta crannaptaoro nakery nporpam «STATISTICA» v. 6.0.

BucnoBku. IIpu nikyBaHHI TOCTPOTO MEPIOJOHTUTY CHIBHMIA OONBOBHI CHHAPOM BifMiuaBcs 10 3HeOomoBaHHA y 39,1% Bumajkis,
JOCTOBIpHi BIIMIHHOCTI MK TpylaMu HOpiBHSHHs BusiBieHi yepe3 5 xsuinH (34,8%; 4,3%; p<0,05), uepe3 10 xeunun (17,4%; 0,0%;
p<0,05), Ta gepe3 15 xBumH (4,4%; 0,0%; p<0,05). Hectepnauit 601b0BHiT CHHAPOM 110 3HEO0TIOBAaHHS BiaMidaBcs y 47,8% BUMaznkis, uepe3
5 xBunuH 21,8% Tta gepes 10 xBumH 4,4% y namienTiB Oe3 MpoBeeHHS KOPEKIIii, IO A0CTOBIPHO BiAPI3HAETHCS BiJ aHAJIOTIYHHX TOKa3HHKIB

y mauienTiB micnst kopekuii (p<0,05).

Kitro40Bi ci10Ba: mitiTKY, CTOMATOIOTIYHAH PHIOM, MiCIIeBa aHECTe3is1, TOCTPHIA IIePIOTOHTHT, IICHXOEMOLIHH CTaH, TPHBOXKHICTS.

Introduction and justification of the study. Acute
periodontitis is an acute inflammatory process in the per-
iodontium, and is characterized by sharp pain when biting
a tooth, constant pulsating, growing pain in the tooth that
radiates. Treatment of this pathology involves the use of
analgesia. Mostly, local anesthesia is used in practical den-
tistry, which should ensure the patient’s comfortable con-
dition and create optimal conditions for the dentist’s work.
The main requirements for analgesia are the adequacy and
safety of its use [1, 2].

However, even with the perfect technique of analgesia
and the use of optimal drugs, the desired analgesic effect
often does not occur. According to some authors, it depends
on the psycho-emotional state of the patient, especially
adolescence. [3-5]. The effectiveness of anesthesia in teen-
agers largely depends on the patient’s level of basic anxiety,
these factors are directly dependent. [6-9].

The aim of the study was to determine the effective-
ness of local anesthesia in the treatment of acute periodon-
titis in adolescents, depending on the level of basic anxiety.

Materials and methods. To solve the research prob-
lems, 32 patients with a verified diagnosis of acute perio-
dontitis were selected, in particular, 23 patients with a high
level of anxiety (71.8%), 6 with a moderate level of anxiety
(18.8%), and 3 with a low level of anxiety (9.4%).

On the upper jaw, acute periodontitis was most often
diagnosed in the first molars (9 cases — 45.0%); in 4 second
premolars (20.0%); in central incisors and first premolars
(3 cases each — 15.0%) and one lateral incisor (5.0%). On
the lower jaw, acute periodontitis was most often diagnosed
in first molars (9 cases — 75.0%), and in 2 first premolars
(16.7%) and 1 second (8.3%) premolar. All pathologies
required treatment under anesthesia using conductive
methods according to topography.

Conductive mandibular anesthesia was used for the
treatment of 12 periodontitis on the lower jaw with the use
of a local amide anesthetic of the articaine series, which
contains articaine hydrochloride 40 mg and epinephrine
hydrochloride 0.012 mg (equivalent to 0.01 mg of epineph-
rine) in a volume of 1.7 ml, and the quality of the procedure
was evaluated analgesia in clinical groups.

All patients were diagnosed with pain sensations of var-
ying severity depending on the nosological dental pathol-
ogy, taking into account the subjective characteristic, that is
the level of basic anxiety.

In all patients, taking into account the level of basic
anxiety, the level of pain sensations was determined using a
modified VAS scale. Measurements were performed before
medical manipulations, 5, 10, and 15 minutes after anes-
thesia.

To correct the psycho-emotional state, drugs containing
glycine are recommended, and some patients are recom-
mended to take drugs based on dry valerian extract.

The research was carried out in compliance with the
main provisions of the «Rules of Ethical Principles of
Scientific Medical Research with Human Participation»
approved by the Declaration of Helsinki (1964-2013), ICH
GCP (1996), EU Directive No. 609 (from November 24,
1986), orders of the Ministry of Health of Ukraine No. 690
dated 23.09.2009, No. 944 dated 14.12.2009, No. 616 dated
03.08.2012. All participants were informed about the goals,
organization, methods of the study and signed an informed
consent to participate in it, and all measures are taken to
ensure patient anonymity.

The statistical analysis of the obtained data was car-
ried out using the methods of mathematical statistics with
the determination of the mean value, the mean square
deviation, the error of the mean value, the reliability of
the compared values with the determination of parametric
indicators, the paired and partial Pearson correlations (r)
with the confidence interval (p) based on absolute data.
All calculations were performed on a personal computer
using licensed programs "“MS Excel 7" for the operating
system” Windows” and standard program package «STA-
TISTICA» v. 6.0.

Results and their discussion. Investigating the inten-
sity of pain syndrome (PS) in dental patients with a veri-
fied diagnosis of acute periodontitis using a modified VAS
scale, in 100% of cases before the manipulations, the pres-
ence of PS was indicated. The intensity of pain in patients
at the initial stage of testing on the VAS scale was different
(Figs. 1, 2, 3; Table 1).

Before the start of treatment, only 12 patients indicated
the presence of pronounced PS (intolerable degree of PS)
(37.5%): 7 < VAS >10 (red-orange shades of the VAS
scale). In the group of patients with a high level of anxi-
ety, there are 11 (47.8%) people, with a moderate level — 1
(16.7%) teenager.

Severe PS was noted by 12 patients with VAS <7
(37.5%), of which 9 (39.1%) were from the group with
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Fig. 1. Diagram of changes in the intensity of pain syndrome in acute periodontitis in clinical groups
in the dynamics of treatment in adolescents with a high level of anxiety
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Fig. 2. Diagram of changes in the intensity of pain syndrome in acute periodontitis in clinical groups
in the dynamics of treatment in adolescents with a moderate level of anxiety
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Fig. 3. Diagram of changes in the intensity of pain syndrome in acute periodontitis in clinical groups in the
dynamics of treatment in adolescents with a low level of anxiety

high, 2 (33.3%) with moderate, and 1 (33.3%) with low
level of anxiety.

Moderate intensity was noted by 7 patients (21.9%),
which corresponded to 4 <VAS <7 (green and yellow
shades of the scale), of which 3 (13.1%) were in the group
with high, 3 (50.0%) with moderate, 1 (33.3%) with a low
level of anxiety. One patient with a low level of anxiety
(3.1%) characterized the intensity of the pain syndrome
as “weak” and recorded it as the violet-blue part of the
scale (0 <VAS< 4). In all patients, a significant decrease
in the intensity of PS and the frequency of its fixation in

the dynamometer was noted. After 5 minutes, an unbeara-
ble pain syndrome was recorded in 5 (21.8%) people with
a high level of anxiety; after 10 minutes, unbearable pain
was noted only in 1 (4.4%) teenager with a high level of
anxiety, after 15 minutes PS of this intensity was not noted.
The decrease in the intensity of intolerable PS was signif-
icant (p<0.05). Severe pain syndrome after 5 minutes was
diagnosed in 9 (28.2%) teenagers, of which 8 (34.8%) had
a high and 1 (16.7%) had a moderate level of anxiety; after
10 minutes in 4 (17.4%) people with a high level of anx-
iety; after 15 minutes — in 1 patient with a high level of
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Table 1

Assessment of the intensity of pain syndrome in acute periodontitis in clinical groups
in the dynamics of treatment (VAS scale).

Groups 1 group 2 group 3 group Total
Intensity of pain syndrome (n=23) (n=6) (n=3) (n=32)
VAS/NRS, mm. abs | % abs | % abs | % abs | %
Before treatment

No pain (0) — — — — — -

1 degree weak (0-4) — — — — 1 33,3 1 3,1

2 degree moderate (4-7) 3 13,1 3 50,0 1 33,3 7 21,9

3 degree strong (>7) 9 39,1 2 33,3 1 33,3 12 37,5

4 degree unbearable pain (10) 11 47,8 1 16,7 — — 12 37,5
5 minutes after anesthesia

No pain (0) — — — — — — — —

1 degree weak (0-4) 4 17,4* 3 50,0* 1 333 8 25,0%*

2 degree moderate pain (4-7) 6 26,0* 2 33,3* 2 66,7 10 31,2%

3 degree strong (>7) 8 34,8* 1 16,7* - - 9 28,2%

4 degree unbearable pain (10) 5 21,8% — — — - 5 15,6*
10 minutes after anesthesia

No pain (0) 8 34,8%* 2 33,3* 2 66,7 12 37,5%

1 degree weak (0-4) 6 26,0* 3 50,0* 1 33,3 10 31,2%

2 degree moderate pain (4-7) 4 17,4* 1 16,7* — — 5 15,6*

3 degree strong (>7) 4 17,4% — — — — 4 12,6*

4 degree unbearable pain (10) 1 4.4* — — — — 1 3,1%
15 minutes after anesthesia

No pain (0) 15 65,1* 5 83,3* 3 100,0* 23 71,9%

1 degree weak (0-4) 5 21,8* 1 16,7* - - 6 18,8*

2 degree moderate pain (4-7) 2 8,7* — — — — 2 6,2*

3 degree strong (>7) 1 4,4* — — — — 1 3,1*

4 degree unbearable pain (10) — — — — — — — —

* — reliability of differences between indicators before treatment (p<0,05).

anxiety (4.4%). The decrease in the intensity of severe PS
was significant (p<0.05).

The decrease in PS of moderate intensity was relia-
ble in all clinical groups, in particular after 5 minutes in
10 (31.2%) teenagers, of which 6 (26.0%) belonged to
group 1, 2 (33.3%) belonged to group 2, and 2 (66.7%)
3 groups; after 10 minutes in 5 (15.6%) teenagers, of which
4 (17.4%) belong to the 1st group and 1 (16.7%) belong to
the 2nd group; after 15 minutes in 2 teenagers (8.7%) of
1 group of patients with a high level of anxiety.

An increase in the percentage of adolescents with PS of
weak intensity was observed in all groups 10 and 15 min-
utes after the manipulation compared to the indicators
before treatment. In patients with a high level of anxiety
(0.0%; 17.4%; 26.0%; 21.8%; p<0.05); with a moderate
level of anxiety (0.0%; 50.0%; 50.0%; 16.7%; p<0.05);
with a low level of anxiety (0.0%; 33.3%; 33.3%; 0%;
p<0.05). Complete disappearance of PS was observed after
10 minutes in 12 (37.5%) teenagers, of which 8 (34.8%)
were in the 1st group, 2 (33.3%) were in the 2nd group,
and 2 (66.7%) were in the 3rd group; after 15 minutes in
23 (71.9%) teenagers, of which 15 (65.1%) were in the
1st group, 5 (83.3%) were in the 2nd group, and 3 (100.0%)
were in the 3rd group.

A significant decrease in the percentage of PS inten-
sity was observed in all clinical groups, however, in the
low-anxiety group, 100% disappearance of PS was noted

in all patients after 15 minutes. In adolescents with a
high level of anxiety, the decrease in the intensity of PS
was reliable in comparison with the indicators before the
manipulation, the complete disappearance of PS was noted
in 34.8% — 8 patients after 10 minutes and in 65.1% —
15 patients after 15 minutes after anesthesia. One of the
conditions for high-quality dental treatment is effective
analgesia of medical manipulations, which is directly pro-
portional to the patient’s level of anxiety, especially in
children and adolescents. Correction of the level of anxiety
in this contingent of patients will increase the effectiveness
of local anesthesia and, as a result, improve the quality of
dental treatment.

The effectiveness of local anesthesia was determined in
adolescents with a high level of anxiety during the treat-
ment of acute periodontitis after correction with prepara-
tions containing glycine and valerian is shown in Figure 4.

Among 23 cases with a diagnosis of acute periodon-
titis, 5 minutes after analgesia, 13.0% (3 people) had no
pain syndrome, 39.1% (9 cases) had mild pain, and 43.6%
(10 cases) had moderate pain. PS, in 4.3% (1 case) —
severe pain syndrome, unbearable PS was not noted. After
10 minutes, 39.1% (9 cases) had no pain syndrome, 52.3%
(12 cases) had weak, and 8.6% (2 cases) had moderate pain
syndrome. Strong and unbearable pain syndrome was not
noted. After 15 minutes, no pain syndrome was diagnosed
in 73.9% (17 cases), in 21.8% (5 cases) weak, and in 4.3%
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Fig. 4. Diagram of changes in the intensity of pain syndrome in acute periodontitis in teenagers
with a high level of anxiety after correction of the psycho-emotional state in the dynamics of treatment

(1 case) — moderate PS. Strong and unbearable pain syn-
drome was not noted. All indicators were significantly dif-
ferent from the percentage indicators of the strength of the
pain syndrome before analgesia (p<0.05).

Conclusions. In the treatment of acute periodontitis, a
severe pain syndrome was noted before analgesia in 39.1%
of cases, significant differences between the comparison

groups were found after 5 minutes (34.8%; 4.3%; p<0.05),
after 10 minutes (17, 4%; 0.0%; p<0.05), and after 15 min-
utes (4.4%; 0.0%; p<0.05). Unbearable pain syndrome
before analgesia was noted in 47.8% of cases, after 5 min-
utes 21.8% and after 10 minutes 4.4% in patients without
correction, which is significantly different from similar
indicators in patients after correction (p<0.05).
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MiHepajbHHMi CKJIA TBEPAUX TKAHUH 3Y0IB fIK I€TEKTOP 3arajibHOr0 CTaHy OpraHizmy

Beryn. Mera gocaimskenns. [IpoanaiizyBaty faHi JiTepaTypHHX JUKEPE 3 00 BUBYEHHS B3a€MO3B’ 3Ky MiHEPAIbHOTO CKJIaJ| TBEP-
JMX TKaHWUH 3y0iB Ta 3araJIbHOTO CTaHy OpTaHi3My.

Marepiaau Ta MeTOIH JOCJIKEHHSI: HAYKOBI IMyOiKawii JOCTIJHUKIB 32 BU3HAYECHOIO TEMATHKOIO; OyB BUKOPHCTaHUI 0i0mio-ceMaH-
THYHHIT METOJ] Ta CTPYKTYPHO-JIOT14HHIT aHaIi3.

PesyasraTu. B opranizmi moxuan 99% Horo eneMeHTHOTO CKJIaLy NPEeCTABICHO TAKMMHU CKJIAJHUKAMH SK KHCEHb, BOJICHb, BYIJIEIb,
a30T, HATpiif, KaNbIii, Marxii, kamii, cipka, pochop, xmop ta ¢prop. B cBoro uepry Oinpi Hixk 90% XiMIYHOTO CKIALy KUBUX KITITUH CKIIa-
JAI0Th BYIVIELb, BOJICHb, KMCEHB i a30T. MiHepanbHUil CKiIa] TBEPANX TKAHUH 30POBHUX 3y0iB repeOyBae B AMHAMIUHI PIBHOBA31 BCE JKHUTTH,
3 BIKOM 3MIHIOIOThCS (Di3MUHI BIACTUBOCTI 3yOHOI eMali Ta IeHTHHY, 30KpeMa BipoTiJHa BiMIHHICTh MOKa3HHUKIB TBEPAOCTI, MOIYIIS TIPYXK-
HOCTI Ta KPHXKOCTI, III0 BIUIMBAE i Ha MeXaHiuHi Ta (i310J0TiYHI XapaKTepPUCTHKH BCiX TKaHHUH 3y0a Ta (QyHKIIOHYBaHHA 3y0a K OpraHa
B 1IiioMy. B X011 mpoBeneHuX AOCIiIKeHb TOBEICHO, 10 KOHIeHTpais Bcix metamiB (Ca, Mg, Cd, Cu, Pb, K, Cr) y TkaHHHAaX THMYaCOBUX
3y0iB 3 BikoM 3HIKYyeThCs (p<0,05). 3a pe3ynbraraMy IIPOBEICHOTO KOPENALMIHHOTO Ta KIACTEPHOTO aHAIli3y BU3HAHA YYacTh i0HIB CBHHIIIO,
3ai3a, MapraHio Ta XxpoMy y $opMyBaHHI BMICTy MiJli B TBEpIUX TKAaHUHAX TUMUYAacOBHX 3y0iB. [IpoTe, He AMBIAYNCH HA Te, IO TIEBHI ee-
MEHTH IIPUCYTHI B HEBEJIMKHUX KITBKOCTAX B eMalli i AeHTHHI 3y0iB, iX BIICYTHICTh MOXE MOPYLINTH 3A0POBHIl PO3BUTOK eMalli Ta JASHTHHY
Ta IPU3BECTH 10 Ne(PEeKTIB PO3BUTKY 3y0iB, a Takoxk 10 Kapiecy. OKpiM TOro, HaAMipHE CIIOKUBAHHS JEIKUX MIKPOEIEMEHTIB MOKE 3BOPOT-
HO BIUIMHYTH HAa PO3BHUTOK 1 3710poB’s 3y0iB. JIOCHiTHUKM BCTAaHOBWJIHM, 10 i0HU CBUHIIIO 3aMiHIOIOTH KalbLil, a TaKOX KaubLii 1 Gocop
y KpUCTaNnax KiCTKOBHX MiHepaJliB, BUKJIMKAIOUH TillepKalblieMilo Ta rinepocgaremiio, TOOTO CBUHEIb BBAXKAETHCS IIEMEHTOM, 110 CHIPUSIE
Kapiecy. TouHmit BIUIMB MiKpOEIEMEHTIB Ha 30POB’s 3y0iB 1 pOTOBOT MOPOKHUHM J0CI 3aJHIIAETHCS HEBHBUCHUM. {1 BU3HAYCHHS XiMid-
HOTO CKJIaJly TBEpAUX TKAHUH 3y0iB BUKOPHCTOBYIOTh METOIM (PI3UKO-XIMIYHOTO aHAII3Y, 30KpeMa: aTOMHY, CUJIOBY, CKaHYIOTY, €JIEKTPOHHY,
iH(payepBOHY, ONTHYHY MIKPOCKOIIII0, ENEKTPOHHE MIKPO30H/yBaHHS, Mac-CIIEKTPOMETPIiI0, TepMozepiBaTorpadito, iHppadepBoHy CHEKTpPO-
CKOMII0.Pe3ybTaTi CIIeKTpaIbHOTO JOCIIIKEHHS TBEPAUX TKAaHHH 3y0iB JOMOMOXKYTH HifiOpaTy mIoMOyBaJIbHHI MaTepial 3 ypaxyBaHHIM
HOT0 aAre3MBHUX BIACTHBOCTEH, 110 TOKPAIIHUTH BiIaJeH] pe3y/bTaTH JIKyBaHHS Kapiecy Ta SKiCTh 3MIHCHEHNX PeCcTaBpalifiHUX POOIT.

BucnoBok. OOrpyHTOBaHMI MiAXiA 0 BUBYCHHS €IEMEHTApHOTO CKJIaIy eMalli Ta ISHTHHY Ha Pi3HHX PIiBHAX B 3y0ax Ipu Kapieci Ta
YPaKEHHSX TKaHHH N1apOJIOHTA TIPECTABIISE CYTTEBUI HAyKOBHIl iHTEpecC.

Kuro4osi ci1oBa: minepansHuii ckinaz 3y0iB, Kapiec 3y0iB, eMalb Ta ICHTUH 3y0iB, CHEKTPANbHUI aHaMi3, BMICT CBUHIIIO Ta Mijli B TBEp-
JIUX TKAHUHAX 3y0iB.
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The mineral composition of the hard tissues of the teeth
as a detector of the general state of the body

Introduction. The aim of the study. To analyze the data of literary sources on the study of the relationship between the mineral
composition of the hard tissues of the teeth and the general state of the body.

Research materials and methods: scientific publications of researchers on specific topics; the bibliographic-semantic method and
structural-logical analysis were used.

The results. In the human body, 99% ofits elemental composition is represented by such components as oxygen, hydrogen, carbon, nitrogen,
sodium, calcium, magnesium, potassium, sulfur, phosphorus, chlorine and fluorine. In turn, more than 90% of the chemical composition of
living cells consists of carbon, hydrogen, oxygen and nitrogen. The mineral composition of the hard tissues of healthy teeth is in dynamic
equilibrium throughout life, the physical properties of tooth enamel and dentin change with age, in particular, the likely difference in hardness,
modulus of elasticity and fragility indicators, which also affects the mechanical and physiological characteristics of all tooth tissues and the
functioning of the tooth as an organ in general. In the course of the conducted research, it was proved that the concentration of all metals (Ca,
Mg, Cd, Cu, Pb, K, Cr) in the tissues of temporary teeth decreases with age (p<0.05). According to the results of the conducted correlation
and cluster analysis, the participation of lead, iron, manganese and chromium ions in the formation of the copper content in the hard tissues
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of temporary teeth was recognized. However, despite the fact that certain elements are present in small amounts in the enamel and dentin of
teeth, their absence can disrupt the healthy development of enamel and dentin and lead to defects in the development of teeth, as well as caries.
In addition, excessive consumption of some trace elements can adversely affect the development and health of teeth. Researchers have found
that lead ions replace calcium, as well as calcium and phosphorus in bone mineral crystals, causing hypercalcemia and hyperphosphatemia,
meaning lead is considered a caries-promoting element. The exact impact of micronutrients on dental and oral health is still unknown. To
determine the chemical composition of the hard tissues of the teeth, methods of physicochemical analysis are used, in particular: atomic, force,
scanning, electronic, infrared, optical microscopy, electronic microprobing, mass spectrometry, thermoderivatography, infrared spectroscopy.
The results of a spectral study of the hard tissues of the teeth will help to choose a filling material the material, taking into account its adhesive

properties, which will improve the long-term results of caries treatment and the quality of the performed restoration works.
Conclusion. A reasonable approach to the study of the elementary composition of enamel and dentin at different levels in teeth with caries

and lesions of periodontal tissues is of significant scientific interest.

Key words: mineral composition of teeth, dental caries, tooth enamel and dentin, spectral analysis, lead and copper content in hard tooth

tissues.

Beryn. B opranizmi monuan 99% Horo eaeMeHTHOro
CKJIQJy TIPEACTAaBICHO TaKMMHU CKIIAJHUKAMH 5K KUCEHb,
BOJIICHb, BYIVICIb, A30T, HATpid, KaNbLild, MarHid, Kaiii,
cipka, ¢ocdop, xmop ta ¢rop. B cBoro wepry Gimpmr Hixk
90% XiMIYHOTO CKJIa/ly )KUBHX KIITHH CKJIaal0Th BYIICIb,
BOJICHb, KUCECHB 1 a30T, Ha PEIITy €IEMEHTIB IPUIALaE 10
9 % Barwu. [1].

MiHepaJbHUl CKIaj TBEpAUX TKaHMH 370pPOBUX 3y0iB
nepeOyBae B IMHAMIUHIN PIBHOBa31 BCE KUTTS, 3 BIKOM 3Mi-
HIOIOTBCS (Pi3MYHI BIIACTUBOCTI 3yOHOT eMalli Ta JIEHTHHY,
30KpeMa BiporifHa BiAMIHHICTh MOKa3HHWKIB TBEPIOCTI,
MOYJISI IPY>KHOCTI Ta KPUXKOCTI, 110 BIIMBAE i Ha MeXa-
HiuHI Ta (i3i0M0TiUHI XapaKTEpPUCTHKU BCiX TKaHUH 3y0a
Ta (PYHKIIIOHYBaHHS 3y0a sSIK OpraHa B miJiomy. [2].

He nuBmstarick Ha TOCHTH HOBHE Ta 0CKOHAJIC BUBYCHHS
MaKpOEJIEMEHTHOTO CKJIaqy TBEpIWX TKaHWH 3yOiB, came
3HAYEHHS MIKPOEJIEMEHTIB y MiATPHMIIL 310POB’S POTOBOI
MOPOKHUHU 10 TEIep 3alUIIA€ThCA MPEAMETOM AOCITi-
JOKEeHb 1 JUcKyciid. OHI MIKPOEJIEMEHTH € eTiONOTTYHUMHU
YMHHUKaMH BHHHKHEHHS Ta IIPOrPECyBaHHs Kapiecy,
a 1HLII, HABIIAKH, CIIPHUSIIOTH peMiHepalizalii TBepAuX TKa-
HUH 3y0a. [3].

Meta nocaimxenns. [IpoananizyBaru naHi jiteparyp-
HUX JDKEpell 3 II0J0 BUBYCHHS B3a€MO3B 513Ky MiHEpallb-
HOTO CKJIaJl TBEPJIUX TKaHWH 3yOiB Ta 3arajJbHOTO CTaHy
OpraHizMy.

Marepiaim Ta MeTOIU AOCTIIZKeHH: HAYKOBi TyOITi-
KaIlii JTOCIiJHHUKIB 32 BU3HAUYCHOI0 TEMATHKOI; OYB BHKO-
puctranuii 06i0Mi0-CEMaHTHYHUI METOI Ta CTPYKTYPHO-
JIOTIYHMH aHai3.

Pe3yabTaTu Ta iX 00roBopeHHsl. YBary HayKoBIIiB IIpH-
BEPHYJIH JTOCTIHKEHHS, TOB’s13aHi 3 MOMIAPOBUM, 30HAIb-
HHUM PO3IOALIIOM €CCCHINATBHUX MIKPOCIICMEHTIB Y ACHTHHI
Ta eMaJi IHTaKTHUX 3y0iB Ta PO3IO/LIOM TaKHX KapiecocTa-
THYHHUX €JIEMEHTIB SIK KaJIbLliif, pTop Ta hochop Ha moBepxHi
emai Ta B napaimyiblapHoMy feHtuHi. Tak, Mamaladze M,
ta Jalabadze N. (2022) mpoBenu peHTTeHOCHEKTPAIBLHUI
aHami3 6 IHTaKTHMUX BHUIAJICHUX 3yOiB 3a MOMOMOTOI0 CKa-
HyIO4O0i eneKTpoHHOI Mikpockomii (SEM) 3 Meroro imeH-
TU}IKAIT MIKPOSIIEMEHTIB B CTPYKTypax 3yOiB JIFOIIHHU Ta
BH3HAYEHH iX JIOKaTi3amii Ta KOHIEHTpAIlii Ha 6 IUITHKax
nux 3yOiB: MMOBEPXHEBIH eMalli, TOBIIMHI €Malli, eMaJeBO-
JICHTHHHIN MeXI, mapamy/ibnapHOMy JICHTHHI, KOPEHEBOMY
JICHTHHI Ta 1eMeHTi. JlocmiJHuKaMu BCTAaHOBJICHO, 1110 PO3-
HOJIUJT eCeHIIaJIbHIX MIKPOEJIIEMEHTIB y TBEPANX TKaHWHAX
3y0iB € HepiBHOMIpHUM, a (hTOp y TBEpIUX TKAaHWHAX Mic-
TUTHCS JIMIIE B MiHIMAJIbHAX KOHIIEHTpaisX. [4].

Hocnimkenns Frank RM., npoBeneni paHimie BcTaHo-
BIUJIH, 110 HABITh ITPU MMOYATKOBHUX yPaXKCHHIX eMalli 3011b-

IIyeThCS 3’€AHAHHSA EMaJIeBUX IPHU3M, CIOCTEPIraeThCs
nudy3He MiHepaJdbHEe PYHHYBaHHS sAep NMpPU3M Ta MiXk-
NPU3MaTHYHOI PeYOBUHU. Y BUIIAJKY Kapiecy KOpeHs pyi-
HyBaHHS LEMEHTY I104aJI0Cs B3JOBXK 3’ €THAHb MK KaJIbIIU-
HOBAaHUMH IIapaMH 30BHIMIHIX i BHYTPIIIHIX KOJIaT€HOBUX
BOJIOKOH Ta B3/IOBX IHKpEMEHTaJIbHUX JIiHIH, 3 TOAAIBIIO0
iHBa31€I0 IPaMITIO3UTUBHUX MIKPOOpPraHi3MiB. JlocmimHuku
BU3HAYUTH €Tall BUHUKHEHHS Kapiecy, a came: CKIepo3
MPOCBITIB JICHTUHHUX KaHAJbBINB, JEMIHEpaTi3allis MiK-
TpyOuacToro IEHTHHY Ta pPYyWHYBaHHSM OKIIIO30BaHHX
MPOCBITIB KaHAJBLIB 1 MepuTyOyIsipHOTO JIeHTHHY. Ilep-
BUHHUM € TIPOHUKHEHHS OakTepili B JACHTHHHI KaHAJbII
MOTIM BHHUKAaE PyHHYBaHHS MDKTPyO4acToro JACHTHHY.
BusHaueHO HasBHICTH BIIMIHHOCTEil B SIBHIIAX KPUCTa-
JiYHOI peMiHepami3amii B eMaii Ta IeHTHHI, 30KpeMa: Ipu
Kapieci eMani Ta JEHTHHY CIIOCTEPITraBcsl BAXKIMBHHA rpa-
IiEHT neMiHepamizamii mepen OakTepialbHOIO iHBa3i€ro,
a B IIeMEHTI BifnOyBaeThcad ONHOYACHE PYHHYBaHHS MiHe-
palIbHUX 1 OpPraHiYHUX KOMITOHEHTIB. [5]

JIns moKpallleHHd ONTUYHUX BIACTUBOCTEW pecTaBpa-
miiHux marepiaiiB Pink K, Ta cmiaB. 2022 3actocyBaiu
KOJIIMOBaHY TPaHCMICIHHY CIIEKTPOCKOIMIi0. MeTOr T0CTi-
JOKEHHS CTaJI0 BH3HAYCHHS KoedillieHTa eKCTHHKINI 3y0-
HOI eMaji JIIOJWHHU JUIS HaJaHHS IOJAaTKOBUX OINTHYHHX
BJIACTHBOCTEH eMaii Ta TOKpaIleHHs ITOIIMPEHHS CBITIa
B 3y0aX Ta BIOCKOHAJCHHS ONTHYHHX BIIACTUBOCTEH
pectaBpariitaux Marepiami. [6]. KoedimienT excmunx-
yii — TOKAa3HWK IIBHUAKOCTI 3aTyXaHHS CBITIIOBOI XBHUI
B CEpENOBHIi, BUMIPIOBAJIN B CIIEKTPAIFHOMY Jiama3oHi
300-980 HM 3 BHKOPHCTAHHSIM KOJIIMOBAHOI YCTaHOBKHU
nepemadi. Jocmimkerno 35 3pas3kiB Bim 16 QOHOpPIB pi3-
HOTO BiKy; JOCIIXKYBaHi 3pa3Ku Kinacu]ikyBaiu 3a TUIIOM
3y0a, AKICTIO 3y0a Ta OOKOBUM PO3IIMPCHHAM €Malli, 11100
3’sicyBaTH BIUIMB LUX mnapamerpiB. OIHIOBaHHS Ipo-
BOJMJIM 33 TaKMMH IapaMeTpaMH, SK BiK Malli€HTa, THII
3y0a, AKiCTh 3pa3ka emaji Ta mupuHa emaini. s 1nporo
TIOPIBHIOBAJIM CepelHi 3Ha4deHHs Oararopa3soBHUX BHMi-
PIOBaHb OJIHOTO 3pa3Ka y BH3HAYCHOMY CIIEKTPaJIbHOMY
nianasoHi, Ta HaXWJI KPHUBOI YCEPEIHEHHX pe3yJbTaTiB
Y 3QJIeKHOCTI Bi MOBXHWHU XBHWIi. OTpUMaHi pe3yibTaTu
JAIOTh JEeTalbHy iH(QOPMAII0 MPO ONTHYHI BIACTHBOCTI
emauti 3y0iB, 30KpeMa IPH PO3CiIOBaHHI CBIiTia Ta ONTHY-
HOI BiJIITOBI/Ti eMaJti 3a Oy/b-IKUX YMOB ocBiTiieHHs. OTHaK
BIIXWJICHHS KOe(IIlieHTa SKCTUHKIIT MK CepelHIMHU 3Ha-
YEeHHSIMU JUIsl 3pa3KiB, 3rpyNoBaHMX 3a KiJIbKOMa IapamMe-
TpaMH, 3MIHIOETbCS MEHIIE, HDK MDK CaMHMH 3pa3KaMu
B rpymi. lle Bka3ye Ha yHIKaJIbHY ONTHYHY MOBEIIHKY IS
KOKHOTO 3pa3Ka, 1[0 Ma€ BEJIHMKE 3HAUCHHS NPH po3poOii
pecTaBpamiifHuX CTOMATONOTIYHUX MaTepiaiis. [6].
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Shaik I Ta criBaB. 2021, po3nisiHY/IM HasIBHICTh MIKpO-
€JIEMEHTIB y 3y0ax Ta iX pojib y 30pOB’1 Ta PO3BUTKY 3yOiB.
Pounb Takux eneMeHTIB SK Kanblii Ta Gpocdar € OCHOBHUMU
KOMITOHEHTaMH KpPHUCTAJiB TiJIpOKCHAIIAaTUTY, SKi YTBOPIO-
I0Th HEOPraHiYHy YaCTHHY 3y0iB BUBUEHA OLIBII PETEIHHO
[1]. [IpoTe, He MUBIAYHCH HA TE, MO iHII €IEMEHTU IPH-
CYTHI B HEBEIIMKHX KUTBKOCTAX B €Malli i IEHTHHI 3y0iB, 1X
BIJICYTHICTh MOXXE MOPYLINTH 30POBHIl PO3BHTOK eMalli
Ta JACHTHHY Ta MPHU3BECTH N0 Ne(EKTiB PO3BHUTKY 3yOiB,
a TakoX 1o Kapiecy. Kpim Toro, HagMmipHE CIIOKUBaHHS
JesSKHX MIKpOEJIEMEHTIB MOKE 3BOPOTHO BIUIMHYTH Ha pO3-
BUTOK 1 370pOB’st 3y0iB. TOYHMIT BIUTUB MIKPOEJIEMEHTIB Ha
30pOB’sl 3y0iB 1 pOTOBOI MOPOKHUHH JOCI 3AJIUIIAETHCS
HEeBUBUYCHUM. J[OCTITHUKN BCTAHOBHJIM, IO 1OHU CBUHIIIO
3aMIHIOIOTh KaJblii, a TakoX Kanbwii i docdop y kpuc-
TaJlaX KiCTKOBHUX MiHepaJliB, BUKIMKAIOUYH TilEePKaNbIIEMII0
Ta rinepdocdaremiro, TOOTO CBUHEIb BBAXKAETHCS €IIEMEH-
TOM, IIIO CIIpHsiE Kapiecy. byno BusiBIeHO mpsMul 3B’S30K
MIiX TINOITIa3i€r0 eMai Ta BIUIMBOM CBHHITIO Ha JiTed [7].
Needleman et al. y cBoeMy IOCIiIKCHHI BUSBIIIH ITiJBH-
IICHY 3aXBOPIOBAHICTh TUMYACOBUX 3yOIiB y HiTel amepu-
KaHCHKUX MEepPEenMICTbh, SIKi 3a3HaJH BIUIMBY CBHHIO [8].
Kpim Toro, Oyo BUSABICHO MPSIMUH 3B’ 130K MiXK PO3BUTKOM
PaHHBOTO JUTIYOrO Kapiecy y IiTeH Ta BIUIMBOM CBHHLIIO.
[8]. 3HauHa KiNbKICTh MIKPOEJIEMEHTIB HEOOXIHI JJIsl TIpa-
BUJIHOTO PO3BUTKY OpraHi3My i Hammx 3yOiB, KOTpi BiJi-
IparoTh BAXIIMBY POJIb Y PO3BHUTKY 3y0iB, y TOMY YHCIHI
B aMeJIOreHesl, a TaKoX JeHTHHOreHesi. Ilomaneii mocii-
JDKEHHS B 1iH Tairy3i J03BOJISITH TOYHO BU3HAYHUTH POJIb Pi3-
HHUX MIKpOeJIeMEeHTIB y (hopMyBaHHI eMali Ta IeHTHHY [1].

[TinTBepaKEeHHS TINOTE3H MPO Te, IO MOPYLICHHS eKC-
mpecii X-XpoOMOCOMH BIUIMBa€ Ha IHKOPIIOpAIlI0 MiHe-
paiB IiJ 9ac aMeJoreHe3y Ta, OMOCEepPenKOBaHO, i Yac
neaTrHOTeHe3y npu cuaapomi Tepuepa (TC), konm omHa
X-xpomMocoma BiicyTHS abo nedeKTHa MPUCBIYeHa podoTa
Rizell S Ta cmisas. 2010. BcraHoBiIeHO, 1110 T€H aMejore-
HiHY, PO3TalIOBaHUil B X-XpOMOCOMI, BIJIrpae KIIOUOBY
poib y dhopMmyBaHHI 3yOHOT emani. JJoCHiAHUKA METOIOM
CKaHyIO40l MIKPOCKOIIi IOpIiBHIOBAJM eMalb Ta JIeH-
THH THMYacOBUX 3y0iB 370poBHX AiB4aT Ta fipyar i3 TC.
Bcranosneno, 1mo mopymeHHs ekcrpecii X-XpoMocoMHu
npu cusapomi TepHepa BiuMBae Ha (OPMYyBaHHS TBEp-
IUX TKaHWH 3y0a. Y emami nidatr 3 TC BUSABIEHO sIKiCHI
Ta KiTbKicHI 3MiHH y ckiani TC -eMani, BUIII 9aCTOTH M-
MTOBEPXHEBUX ypa)keHb 1 30H, BUTPHUX BiJ MaIWYOK; eMa-
JIeBi Mpu3MH 3y0iB OyJIM HETHIIOBHX PO3MIpIiB 1 HAmpsM-
KiB. TakoX METOIOM PEHTIEHIBCHKOTO MiKpoaHalizy Oyio
BHUSBJICHO BHCOKI PiBHI KaubIlifo Ta (Gocdopy Ta HH3BKI
PiBHI BYIUICIIIO SIK B €MaJli, TaK i B ICHTUHI; BUSBJICHO MEH-
mmit crymine MiHepanizanii TC-emani. Husbki 3HaueHHs
ByIVIEII0 Oy HAWOUTBII KPUTUYHUMH XapaKTePHUCTHKAMH
TC-emamni. [9].

B cBoix mocmimxenusx Palmer RF. T cmiBas. 2024
BH3HAYaJ M KUTBKICHI BIJIMIHHOCTI XIMIYHHUX pPEYOBHH,
BUSBJICHUX Yy THMYacoBUX 3y0ax, y IHiTeil 3 posnagamu
cuekrpy aytusmy (PAC) i 6e3 HuX, OCKITBKA THMYacOoBi
3yOu € WMOBipHUM OioMapkepoM BHYTPIIIHBOYTPOO-
Horo BIumBYy. PAC — 11e po3nag HepBOBOi CHCTeMH, KU
BHU3HAYAETHCSA TOBENIHKOIO, IO XapaKTepu3yeThes aedi-
LATOM MOBH, KOMYHIKamii Ta COIaJlbHUX (OYHKIIH
3 MPHUONMU3HOIO TOIIMPEHICTIO Big 1 70 44 HapOIKEHHX

y CHIA. Jlns mocnijpkeHHsT BUKOpUCTa M 22 TUMYAcOBI
3you miteit i3 PAC i 20 3y0iB miteii 6e3 PAC Oynu Bin-
IpenapoBaHi Ta IpOaHali30BaHI 3a JOIOMOTOI0 Yaco-
nponitHoro Mac-criektpomerpa THE Two-Dimensional
Gas Chromatography (GC x GC-TOF MS) i3 mporpam-
HuM 3ab6e3nedenHsM ChromaTOF Bepcii 23H2 Ta Agilent
7890 razosuit xpomarorpad. 3pasku 3 PAC mictnnm Bipo-
rigHO OLTBIIY KITBKICTH XIMIYHHX PEYOBHH Yy 3y0ax, HiXK
TunoBui 3pasok (99,4; 80,7; p<0,0001) romoBHEM YHHOM
13 IECTUIHIB 1 IJIACTUKY/TIOIIMEPIB, SKi 9aCTO MICTITHCS
B 1Ki, KOCMeTHIli 9i MOOYTOBHX TOBapax. ABTOpH IOsIC-
HIOIOTh TaKi pe3yJbTaTH HACTYIIHUM YHHOM, MiHepai3a-
1[I TAMYACOBHX 3y0iB MOYMHAETHCS BHYTPIIIHEOYTPOOHO,
€K30I'eHHI Ta EHJOTeHHI OpraHi4Hi XIMiIYHI pPEYOBHHH
abo TxHiI MeTaboINiTH, IO LUPKYIIOITH y KPOBi Marepi,
MOIVIMHAIOTECS 3yOOM, IO PO3BHMBAETHCS 1 3aJHIIAIOTHCS
B MOTO CKJaJi B MOCTHATAILHOMY IEpiofi. 3riIHO NaHUX
niteparypu ripu PAC niarHOCTYIOTBCS BIIMIHHOCTI B 3/1aT-
HOCTi MeTa0OoIi3yBaTh KCEHOOIOTHKH, TOMY B 3y0ax miteil
3 PO3JIa/IoM ayTHYHOTO CHHIPOMY OyJl0 BHUSIBIICHO Oifble
XIMI9HUX PEYOBHH. 3BOPOTHIN MEXaHI3M MOSCHIOETHCS
THM, IO NMECTHIUIN Ta IUIACTMAcH € HEHPOTOKCHHAMH Ta
pYHHIBHIKAMH €HIOKPHHHOI CUCTEMH, TOMY TeCTaIliitHui
BILIUB MMECTUIIUIIB OB’ I3aHUH 13 pu3nukoM ayTu3my. Cepen
pPEKOMEHAIIK BiMOBA IIiI Yac BariTHOCTI BiJ IITyYHHX
nigconomkysadiB [10]. Jocaimkenns Paynep Tta in. [11]
MOKa3aJIy, 1110 acrapTaM y JI€ETHYHUX Ia30BaHUX HAIOSIX Ta
IHIIMX MTYYHAX XIMIYHUX MiICOJIOIKYBavax MOB’sI3aHUN
i3 motpiitauM pusukoM PAC ta CAYI. Hemepenocumicts
Marepi XiMIiYHHX PEYOBHMH MOXE IIe OiuIblne 30LTBIINTH
pmsuk PAC [12]. JlocmiqfHUKN pe3loMyBaIH, IO YHUKaHHS
BUKOPUCTAHHS MIECTUIHUIB, IUIACTHKY Ta apOMaTH30BaHMX
3ac00iB 0COOMCTOI Tiri€HM HAA3BHYAWHO aKTyalbHO IS
JKIHOK JITOPOTHOTO BiKY, SIKi X09yTh Matu maiteit [13].
Mertoro pociaimkenns Guler C Tta cmias. 2014 Oymo
OLIIHATH BMICT MiHEpaJIbHUX PEUOBHH Y 3[OPOBOMY JCH-
THHI B TUMYaCOBUX 3y0ax, MpernapoBaHUX 3a JIOTIOMOIOI0
Er:YAG nazepa npu ABOX pi3HUX HaJAIITyBaHHSIX HOTYXK-
HocTi. 17151 ocii ke s BiiOpaHo 36 THMYacOBUX APYTUX
MOJISPIB; 3 KOKHOTO 3y0a Oyiio OTpHUMaHO TpH 3pi3H JAEH-
THHY, KOTpPI PO3AIIMIN Ha TPH IPYyNU: Tpyna A, KOHTPOJIb;
I'pyna B, nazep Er:YAG 3,5 B, 175 mIx i 20 ', pexxum
Kopotkoro immyinecy; i rpyna C, Er:YAG naszep Ha 4 Br,
200 mIx i 20 T'm, pexuM cepeTHBO-KOPOTKOTO IMITYITBCY.
OminroBasin  MOpQOJNOTiI0 NEHTHHY Ta MIOPCTKICTh
moBepxHi 3a moromororo SEM Ta npodinomerpa. AToMHO-
eMICiifHOT creKTpoMeTpii 3 1HIYKTHBHO 3B’SA3aHOI0 IUIA3-
Mmoo (ICP-AES) Bu3Hayamu BMICT MiHEpAIbHUX PEUYOBHUH
B 3pi3ax AeHTHHY. He BUsBIEHO BIpOTiTHHUX BiIMIHHOCTEH
y piBusx Ca, K, Mg, Na ta P a6o cniBBigHomenHi Ca/P mix
rpynamu (p>0,05). Mikpodortorpadii SEM noka3zanu, 1o
HEpIBHOCTI MOBEpPXHI 30UIBIIYIOTHCS 3 BHIIMM HaJIAILITY-
BaHHSM IOTY>KHOCTI; IOPCTKICT MMOBEPXHI MiCJIS JTa3epHOT
00poOku B Tpymi B i rpyni C BiporinHo He Binxpi3HsIacs,
Ha BinMiHY Bix rpymu A. JlazepHe OMpOMiHCHHS BUKIIH-
Ka€ CTPYKTYpHI Ta XiMidHi 3MiHH TBEpPIUX TKaHUH 3yOa.
i 3MiHH 3MIHIOIOTH PiBeHb POSYMHHOCTI Ta MPOHUKHOCTI
neHtuHy. OTXe, MIIHICTh 3’ €THAHHS aATe3UBHUX CHUCTEM
Ha MOBEPXHAX JACHTHHY MOXKe OyTH MOpyIIeHa B KIiHIY-
Hi# mpaktuii. [Ipore na3epHe JTiKyBaHHS HE BIUIMHYIIO Ha
cepenniit nporentHuit BMicT Ca, K, Mg, Na ta P abo Ha
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criBBigHomenHs: Ca/P y Bcix rpynax 3y0iB. Takum 4nHOM,
HepeBipeHi mapameTpH MoTyxHocTi nasepa EriYAG 6e3-
TIeYHI JJ1s1 TperiapyBaHHs Kapio3HUX MOPOKHUH MOJIOYHHX
3y0iB [14].

Sabel Ta criBaBT 3 METOIO IIPEJCTABUTH I'PAliEHTH KOH-
menrparii st C, O, PiCaiF, Na, Mg, Cl, K i Sry Hopmaib-
Hill eMalli TAMYacOBHX 3yO0iB 3OPOBHUX JIOACH 32 TOTIOMO-
TOI0 PEHTTeHIBCHKOTO MikpoaHamizy (XRMA) i BTopuHHOI
ioHHO1 Mac-criekTpoMeTpii (SIMS) mocminwm 3pi3u THMYa-
COBHX 3y0iB pi3HUX Ipym 36 3M0pOBHUX 1iTel. BeTaHoBIIEHO,
10 CTAaTUCTUYHO 3HAYYILIUX BIIMIHHOCTEH B €IEMCHTHOMY
CKJIaTi MIDXK PI3IsIMH Ta MOJsipaMu He BusiBieHo. CIiBBia-
HomieHHs: Ca/P y3ro/pKyeThest 3 IHITUMHA J0CHTIHKSHHSIMU.
Jlesiki eleMEeHTH TOKa3alyd CTAaTUCTUYHO 3HAYYII BiIMIH-
HOCTI MIXK PI3HUMH PIBHSIMH BUMIpIOBaHHs. ABTOPH BBaka-
10Th, 1[0 OTPUMaHI Pe3yJIbTaTH MOXYTb OyTH BUKOPUCTaHi
SIK €TAJIOHHI 3HAYCHHS JUIS TOCIKCHHS XIMIYHOTO CKJIa Ty
eMaii Ta JEeHTUHY THMYacoBHX 3yOiB y AiTeH 3 pi3sHUMH
3aXBOPIOBaHHAMH Ta/ab0 cuHIapoMamu [15].

Fischer, D ta cmiBaB. 2013 omnwcanu 3MiHH KOHIICHTpA-
mii Takux eneMeHTiB sk Mn, Fe, Mg, Cu, K, Cr, Pb, Cd, Ca
y CKJIaii TUMYAacOBHX 3yOiB Ta BiNIOBICTH Ha JOCIIIMIN
TEHJICHIIII0 3MiHM X KOHIIEHTpalii B 3aJISKHOCTI BiA BIKY
niteir. [IpemmeTom nocmimkeHHs Oynd THUMYacoBi 3yOw,
B3ATI y 45 giteii BikoM 5-14 pokiB, KOTpi NPOXKUBAIOTH Ha
miBaHi [TonbI, BUAAICHI IPU HEIHBA3UBHIM (i3i0I0TiUHIH
3MiHi. KOHIIEHTpAIIif0 elIeMEHTIB Yy 3pa3Kax BU3HAYAIN METO-
JIOM aTOMHO-a0copOmiiHOT crekrpockomii. JlocmiqHuku
BCTAHOBWJIM BIPOTI/IHE 3HW)KCHHS KOHIICHTPALIT JTOCHTIKY-
BaHUX €JIEMEHTIB Y THMYACOBHX 3y0ax JiTel cTapIoro Biky
MTOPIBHSAHO 3 JiTHMH MOJIOAIIOTO BiKY, TOOTO KOHIICHTPALIis
Becix metaniB(Ca, Mg, Cd, Cu, Pb, K, Cr) y TkaHIHaX THM-
4acoBHX 3y0iB 3 BikoM 3HIXKyBamacs. (p<0,05). Bmict Ca
OyB BKazaHHI 5K 3HAYEHHS NOCTIHHOI KaTiOHHOI piBHOBAry;
3arajbHa KOHIIEHTpAIis BCIX IOCIIKYBAHMX METATiB Bif-
HOCHO BMicTy Ca, BIpOTiIHO HE 3MiHIOBajacs 3 BIKOM IiTeH
(p>0,05), TOOTO B elleMEHTHOMY CKJIaji TBEPAMX TKaHUH
3y0iB iCHY€ KiNbKicHa piBHOBara [16].

Jocuth BenmuKa KUIBKICTH JOCIHIIKEHb NPHUCBIYEHA
BU3Ha4YeHHIO piBHA cBUHIIO (Pb), sk Mapkepa iHTOKCHKa-
uii. Tak, Youravong N. Ta cniBast, 2008 npoanaisyBaau
3a JIOTIOMOTOI0 BTOPHHHOI 10HHOI Mac-CIIeKTpoMeTpii
(SIMS) i penrreniBcbkoro Mikpoanainizy (XRMA) emanb
Ta JCHTUH 3y0iB AiTeH i3 BHCOKIM BMiCTOM CBHHIIIO B KPOBI
Y TOpPiBHSAHHI 3 3y0aMu JTiTeH i3 HU3bKAM BMiCTOM CBHHITIO
B KpoBi. AHaii3 SIMS BusiBuB momitHi piBHi Pb y nentuni
mobmu3y mynenu. AHamizsm XRMA He 3MOIM BHUSIBHTH
JKOIHOTO CBHHIO. He Oy10 BHSBICHO BIPOTIAHHUX BiaMiH-
HOCTEW piBHS CBHMHIIO B eMalii 3y0iB i3 BUCOKMM BMICTOM
CBHHIIIO B IOPiBHSHHI 3 3y0aMH 3 HU3bKUM piBHEM. Pe3yib-
TaTH MiATBEPKYIOTb, 1110 JITH 3 BUCOKUM PiBHEM CBHHIIIO
B KPOBI MOIVIMHAIOTH HOTO JCHTUHOM NOOIU3Y myinbnu [ 17].

Cnopigneni pocniypkenus nposenn Costa de Almeida
GR Ta cmiBaB., 2007, a camMe BH3Ha4YaJIM BMICT CBHUHITIO Ta
DIHOMHY HOro NMPOHUKHEHHS B MOBEPXHEBIM emani miTei
4-6-pokiB, cepen AKX 247 TPOXKUBAIN B EKOJIOTIYHO He3a-
OpynueHii miceBocrti (Pibeiipan-Ilpety, mrar Can-Ilaymy,
SP, bpaswuiis), a 26 — B 30Hi, 3a0pynHeHiit ceuaneM (baypy,
mrar Can-Ilayny, bpasumis). MikpoGiorcito moBepxHEBO1
eMaJli IPOBOAM/IM in Vivo Ha OTHOMY BEPXHHOMY THMYa-
COBOMY pi3Lli Micisi KUCIOTHOTO MpOTpaBiieHHs. PiBeHb

CBUHIIIO BUMIPIOBAIM 32 JOIIOMOTOK aTOMHO-a0CcopOLiii-
HOi crekTpomerpii B rpadiropiii meui (GFAAS), Bmict
dhochopy BUMIpIOBAIN KOJOPHUMETPHYHO, 00 BU3HAYUTH
mmbuHy Oiomcii. 3pa3ku 3 000X momyssiid Oynu Kiacu-
(hikoBaHi 3a KaTeropisiMu 3 OJHAKOBOIO NIMOWHOIO Giomcii
Ha OCHOBI KBapTWJIiB MHOMHU Oioricii. CepeHi MOKa3HUKH
BMICTY CBHHIIIO BipOTiTHO BiApi3HsBCSA B HiTel 3 PiOeii-
pas-Ilpery (206 mkr/r, mianason: 5-1399 Mxr/T) Ta mitei
3 Baypy (786 Mkr/t, miamazon: 320-4711 mxr/r) (p<0,001);
poTe MIHOMHA MPOHWKHEHHS BIpOTiTHO HE BiApi3Hsmacs
(3,9 Mk, SD=0,9; 3,8 Mk, SD=0,9; p=0,7940). Koeoirient
kopesarii Ilipcona mis miuOuHu Oiorcii Ta 3HAYCHb Bij-
BeneHHs logl0 cranoBuB -0,29 nns Ribeirdo Preto i -0,18
Juis Bauru. BMicT CBUHIIIO BIpOTIIHO BiAPI3HABCS MiX
JIBOMa IrpyIamMH JiTel st BCiX KBAapTUIIiB INTMOMHU Oioricii.
OToxe BYCHI CTBEPKYIOTh, III0 CBHHEIb, HAKOTMYEHUH Ha
MOBEPXHI eMalli THMYAacOBUX 3y0iB, NMPSMO IMPOMOPLIHHO
3aJIeKHUTh BiJl CEpPElOBHUILIEM, y SKOMY MEUIKAaIOTh MiTH,
a eMaJp 3y0iB € TOCTyITHUM OioMapKepoM HasBHOCTI €KO-
JorigHoi iHTOKCHKarii [18].

Inmn  gocmigamku, de Oliveira VLFE, Ta cmiaBar
2017 ouiHWIM CTymiHb 3a0pyIHEHHS CBUHIIEM, Kaj-
MieMm 1 mapranneM y 125 niteit Bikom Bix 6 1o 13 pokis,
SIKI TIPOYKUBAJM B JAPYTroMYy ITOKONIHHI Ha MPOMHUCIOBO
3a0pyaHeHnX Teputopisx y mepiox 3 2006 mo 2009 pik
B 4 paiionax Can-Ilayno, bpasunis. Ilepexpeche moci-
JOKEHHS BKJIFOYAJIO KITIHIYHI OIVISIM Ta TECTYyBaHHS 3y0-
HOi eMaji 3 METOI0 BU3HAYEHHS DPIBHI CBHUHIIO, KaJIMifO
Ta Mapraimio (MKI/T) 32 JOIOMOI'OI0 aTOMHO-a0CcopOIii-
HOi cmekTpoMeTpii B rpadiroiii meui. CepeaHi mokas-
HUKW KOHIIGHTpAIlil CTaHOBHWIM CBUHIFO 139,48 MKI/T;
151,89 wmxr/r; 170,45 wmxr/r; 213,52 MKr/t; Kaamiro
10,83 mkr/r; 10,92 mxr/r; 12,58 mxr/r; 14,57 MKr/T; Map-
raao 23,49 mxr/t; 30,90 mkr/t; 41,46 Mxr/t; 42,00 MKI/T.
ABTOpH TaKOX I ITBEPAWIIH, [0 TOBEPXHEBY eMallb 3y0iB
JIOLIJIPHO BHUKOPHCTOBYBAaTH K €(PEKTUBHHUII OiomMapkep
IHTOKCHKAIl BAXXKMMH METaJlaMH, OCOOJIMBO IPU TPHBA-
JIOMY NPO>KUBAHHI Ha 3a0pyIHEHNX TepuTopisx [1].

Bimomi nonbekki BueHi, Fischer A, ta cmiBas y 2008 porri
ONPUITIONHUIIN PE3YIILTATH JOCHTIHKEHHS 1010 BMICTY MiJli
B PI3HMX THHAaxX THMYacoBUX 3yOiB (pi3li, iKJ1a, MOJSPH)
XJIOITYMKIB 1 JIIBYATOK, SIKI MPOXHBAIOTH y BepxHboci-
ne3pkoMy mpomucioBomy perioni (IliBgenna Ilombma).
CepenHsi KOHIIGHTpALlisS Mifi B THMYAaCOBHX 3y0ax CTaHO-
Brmia 9,92 MKr/T 1 Oyla ZOCTOBIPHO BHUILOIO Y XJIOMYHKIB
(12,24 Mxr/r) mopiBHSAHO 3 niByaTkam# (8,60 MKI/T), BCTa-
HOBJICHO BIpOTi/IHI BiIMIHHOCTI BMICTy Mii B 3y0ax pi3HHX
rpyit. Pe3ynbrati KOpPEIAIiitHOro Ta KJIacTEePHOTO aHai3y
BKa3ylOTh Ha y4acTh 10HIB CBHHIIIO, 3aJIi3a, MapraHIo Ta
XpoMy y (opMyBaHHI BMICTy Mii B TBEpIUX TKaHUHAX
TUMYacOBHX 3y0iB [20].

Brmnue HamMmipHOT Barm Ha 3MiHH MiHEPaJIbHOTO
ckimany 3y6iB mocmiypkyBanu B 2016 poui Fischer A, Ta
CIiBaB Ta BCTAHOBWJIM 3QJICXKHICTH MK Barorw JIiTed Ta
KOHIICHTPAIII€I0 METaliB B THMYacoBuXx 3ybax. [Ipeame-
TOM JTOCTI/DKEHHS OYyJI0 BU3HAYEHHS KOHIICHTpAIlii XpOMy
(Cr), xamsmiro (Ca), migi (Cu), 3amza (Fe) Ta maprasirio
(Mn) y TtumuacoBuX 3y0ax amiTeil. 3rimHO iHOEKCY Macu
tima (IMT) Ta rpadixa pocty 59% niteit 3 gocmimKyBaHOi
BHOIpKM Manu HOpMaibHY Bary, 41% miteii cmoctepira-
JIKCS IOPYIICHHS MacH Tilla, 30kpema y 28% — HeocTarHs
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Bara Tay 12% — nHagmumok. CepenHs KOHIIGHTPAIlis MeTa-
JIiB B TUMYACOBHX 3y0ax craHoBmia: Mn — 3,79 mkr; Fe —
52,2 mxr; Cu — 4,73 mkr; Cr — 10,7 mxr, Ca — 36,1MkT
CTaTHCTUYHO BIPOTIIHUX BIIMIHHOCTEH Yy KOHIIEHTpalii
JIOCII/PKYBaHUX METaJliB y 3y0ax JiTel i3 HOpMaIbHOIO Ta
AHOMAJTFHOIO Baror HE BHSBJICHO, POTE 3AJICKHICTh MiXkK
MeTaJlaMH B 3y0ax 3MiHIOBajacs 3aJIe)KHO BiJ Baru JTEH,
0 CBiAYUTH PO 3MIHH B MiHEPATbHOMY CKIIAJi TKAHWH,
IIOB’s13aHi 3 OPYIICHHSIM 0OMiHy pedoBuH [21].
Hocnimxenns Kumagai A, ta cmiBaBt 2012 mpome-
MOHCTPYBJIM 3MiHY KOHIIGHTpAIlil €IEMEHTIB y IEHTHHI
B 3QJIEXKHOCTI BiJ cTarTi Ta BiKy. OCKUIBKH IIC/S 3aBep-
HIeHHs (OPMYBaHHS JICHTUHY aKTMBHHUI MeTa0oJIi3M elie-
MEHTIB B HbOMY HeE BiJIOyBa€ThCsl, B HOPMi BiH OTOYEHHI
eMaJlTIo Ta [[EeMEHTOM, Ha HbOTO He BILUIMBAE CEPEIOBHIIE
POTOBOI HOPOXKHHMHH, a BIIMOBIAHO KUIBKICTH MiKpoee-
MEHTIB Y JICHTHHI MOXE 3MiHIOBATHCS 3 BIKOM, 1 II¢ BBaX<a-
€THCS HATIMHUM TTOKa3HUKOM 010JIOTIYHOTO HAaBAaHTAXKCHHS.
Hine mocmikeHHS MoisArajga y TOMY, MO0 BU3HAYUTH
KOHIICHTPAIIII0 €JIeMEHTIB y JEHTHHI 3IOPOBHX SIOHIIIB
B 3aJIGKHOCTI BiJl CTATTi Ta BiKY, Ta BUSBUTH 3B 30K MiXK
PIBHSIMH €JIeMeHTIB i BikoM. JloCmi[KyBau OJHOKOPEHEBI
iKJIa, IepIIi Ta APYTi MPEeMOJISIPH Ta JPYTi 1 TPEeTi MOJIpH,
sKki OyaM BUAAJCHI Yepe3 3aXBOPIOBAHHS TKAHHH Iapo-
JIOHTa 200 32 OPTOJOHTHYHUMHM IT0Ka3aMu. 3arajaom OyIo
BuzaneHo 121 3nopoBwuii 3y0 y namieHTiB BikoM Bix 14 no
91 poky (cepenHiii Bik = 49,7 poky), 3 IKUX 55 OyJIu 4oJI0-
BikamMu Ta 66 xiHkamu. J[OCHiKyBalld 3pi3d BUKIFOYHO
JNeHTUHY, TOBIIMHOKO 0,5- 1MM. 3 BHUKOPUCTaHHSIM Mac-
CIIEKTPOMETpa 3 IHAYKTUBHO 3B’S3aHOI0 TUIA3MOI0 BH3HA-
yanu koHneHTparito 10 mikpoerementis (B, Mn, Co, Cu,
Zn, Rb, Sr, Mo, Cd i Pb).
BinmirHocTi koHTIeHTpanii Co i Pb B neHTHHI 90I0OBIKIB
1 xiHOK Oynu Biporigaumu (p<0,01). Mix KOHIIEHTpaLisiMu
B, Co, Cu, Zn, Sr Ta Pb y nentuHi Ta BikoM crioctepiraiach
JOCTOBIpHA MO3UTHBHA Kopesiist (p<0,001). Pesynsraru
I[LOTO JOCITIKEHHS CBIAYaTh PO Te, 10 JCHTUH JIFOIUHU
€ BIIMOBITHOIO PEYOBHHOIO /ISl TIOPIBHSIHHS 31 CTATTIO Ta
BIKOM y MOAAJIBIINX MaiOyTHIX AOCHIIKEHHX [2].
Fischer A, ta cmiaB 2009 mocmiuiay KOHICHTPAILIIIO
metaniB (Cd, Pb, Mn, Cu, Cr, Fe, Zn, Na, K, Mg, Ca)
y THMYACOBHX 1 IMOCTIHHUX 3y0aX 3 ypaxyBaHHIM iX po3-
TalTyBaHHS B POTOBIH MOPOXHHHI, TOOTO Ha BEPXHIH un
HWDKHIM 1mieneni. ABTOpaMH JIOBEICHO, IO KOHICHTpA-
Iis MeTalliB B THMYACOBHX 3y0aX BipOTiHO BHINA, HiX
y mocriiiaux. Perpeciitanii aHamiz Ta aHami3 TOJOBHUX
KOMITOHEHT BHSBWIM IIBUIICHY IHHAMIKYy IIPOIECIB
3B’s13yBaHHs €JIEMEHTIB TiJJPOKCHANIATUTOM B TUMYACOBHX
3y0ax. A TakoX BUSBJICHA 3aJICKHICTh MIXK KOHI[CHTPAIII€10
MeTaJliB y MOCTIIHUX Ta THMYAacOBHX 3y0ax Ta ix po3rariy-
BaHHSIM Ha IIEJNeMi, B 3y0aX BEPXHBOI IS BHIBICHO
BHII[I KOHIICHTPAIIIT METaiB, HIXK Y HW)KHBOT mienenu [22].
BrumB MeraniB Ha cTaH Ta (DYHKI[IOHYBaHHSI TBEPIAUX
TKaHWH 3yOiB JOCHi/KyBalucs HU3KOIO aBTopiB. Po3po-
OJeHI OaraTOBMMIipHI aHANITUYHI METONH, SKi MMOETHYIOTh
CKJIAJIHUN TICTOJOTIYHUHN 1 XIMIYHUHA aHaII3! I TOYHOTO
BimOOpy mapiB 3y0iB, SKi BiAIOBIAAI0TE KOHKPETHUM >KUT-
TEBUM €TallaM, MaloTh MOTEHIIAM Ul PEKOHCTPYKIIi eKc-
MO3HUIIT y IPYTOMY Ta TPETbOMY TPUMECTPaxX BHYTPIIIHbO-
yTPOOHOTO PO3BUTKY Ta B paHHBOMY TUTUHCTBI. Tak, Andra
SS, Ta cniBaB (2013) 3aiificHHIM OLIHKY NpPEHATAIBLHOTO

BIUIMBY HaBKOJIMIIHBOTO CEPElOBHINA. BIIMB HABKOJIHII-
HBOTO CEPEIOBHIIA BAPIFOE YEPE3 HEOIHOPITHICTD TUIAICH-
TapHOTO TPaHCIIOPTY, O pOOUTH 0i03pa3Ku Marepi HeHa-
JUIAHUMH [T 0araThOX XIMIYHAX PEYOBHH, a 3pa3KH II0/a,
3i0paHi MpHM HapOPKEHHI, HE JaloTh iH(opMalii npo yac
BIUIMBY NIPOTSTOM BHYTPIIIHHOYTPOOHOTO TIepiony. BusHa-
YeHUH aBTOPaMH PETPOCIICKTUBHUI OiOMapKep NO3BOJE
TOYHO BHMIPIOE IHTEHCHBHICTh BIUTMBY Ta Yac IiJI dYac
BHYTPIIIHEOyTPOOHOTO PO3BUTKY, IO CYTTEBO JOTIOMOXKE
MIPH TPOBEACHHI €IiIeMiONOTIYHIX MOCIiIKeHb, 30KpeMa
JIOCITIDKEHb BUTIQJ0K-KOHTPOIb PiAKICHUX HACIHIIKIB JIJIst
3m0poB’s [23].

B mnopmanpimx JOCHIDKEHHSX aBTOPHU 3alpOIIOHY-
BaJIM KOHIIETIIIF0 €KCMO3MUIIIT KOMIUIEKCHOT OL[IHKH BILJIMBY
HaBKOJIMIITHEOTO CEpPEeIOBHINIa Ha TBEpHi TKaHWH 3yOiB,
MOYHMHAIOYH 3 TIPEHATAIBHOTO Tiepioy i nami. [Ipore aBrop
3a3Hayae, M0 BU3HAYECHHs TPUBAJIOCTI HETaTHBHOTO KO-
JIOTIYHOTO BIUIUBY, OCOOJIMBO MPOTSTOM IIPEHATAIBHOTO
Mepiozy, € MPOOIEMATHYHUM P MPOBEACHH] EKOJIOT1IHIX
€MiIEMIOIOTIYHUX TOCHIDKEHHIX. Pe3roMe TOCIKEHHS:
PETPOCTIEKTUBHIIA YacCOBHH EKCIOCOMHHUH MimxXinm, sKui
TOYHO BUMIPIO€ IHTEHCHBHICThH BIUIMBY «Ta Yacy IIiJ dac
BHYTPIIIHBEOYTPOOHOTO Ta PaHHBOTO AUTSYOTO PO3BHTKY,
CYTTEBO JOIMOMOXKE CIiASMIONIOTIYHUM TOCIIIKCHHSIM,
30KpeMa JIOCIIKEHHSIM BHIIAIOK-KOHTPOJIb PIAKICHUX
HACJIJIKIB ISt 310poB’st [24].

BucnoBku. B X011 npoBeaeHNX A0CIIIKEHb JJOBENICHO,
o KoHIeHTpaiis Bcix merami (Ca, Mg, Cd, Cu, Pb, K,
Cr) y TKaHMHaX TUMYacOBHX 3yOiB 3 BIKOM 3HMKYETBCS
(p<0,05). 3a pe3ynbraraMu IPOBEAEHOTO KOPEJALIHHOTO
Ta KJIACTEPHOTO aHANli3y BH3HAHA y4YacTh 10HIB CBHHLIIO,
3aji3a, MapraHiio Ta XpoMy y (OpMyBaHHI BMICTy Mii
B TBEpANX TKAHUHAX THMYACOBHX 3yOiB.

I[Ipote, He OMBIIAYUCEH Ha Te, LIO IEBHI €IEMEHTH IPH-
CYTHI B HEBEJTMKUX KITBKOCTSX B €Mali i JeHTHHI 3y0iB, 1X
BIJICYTHICTh MO)KE IOPYIIHUTH 3I0POBHU PO3BUTOK eMalli
Ta JICHTUHY Ta MPU3BECTH 10 Je(eKTiB PO3BUTKY 3YyOiB,
a Takok 110 kKapiecy. OKpiM TOro, HaJAMIPHE CIIOKHBAHHS
JIeSIKMX MIKpOEJIEMEHTIB MO>KE 3BOPOTHO BILTMHYTH Ha PO3-
BUTOK 1 3710pOB’s 3y0iB. JlOCIiTHUKY BCTAHOBUIIH, 1110 10HH
CBUHIIIO 3aMIHIOIOTh KaJbIIiH, a TAKOXK Kbl i Gochop
y KpHCTaJlaX KICTKOBMX MiHEpaJiB, BHKJIHMKAIOYH TiIep-
KaJblieMito Ta rinepdocdareMito, TOOTO CBUHEIHb BBa-
JKAETBCSI €IEMEHTOM, L0 crpusie kapiecy. ToOYHMIA BIUTHB
MIKpOEJIEMEHTIB Ha 3I0pOB’s 3y0iB i pOTOBOI MMOPOKHUHU
JOC1 3aJIMIIAETHCS] HEBUBUCHUM.

Jnst BU3HAUeHHS XIMIYHOTO CKJIaLy TBEPAWX TKaHHH
3y0iB BHKOPHCTOBYIOTh METONH (hi3UKO-XIMIYHOTO aHa-
73y, 30KpeMa: aTOMHY, CHJIOBY, CKaHYIOUY, €JICKTPOHHY,
iH(ppaYepBOHY, ONTUYHY MIKPOCKOIIiI0, €IEKTPOHHE MiKPO-
30H/[yBaHHsI, Mac-CIIEKTPOMETPito, TepMoepiBaTorpadito,
iH(ppaYepBOHY CIIEKTPOCKOIIIIO.

Pe3ynbraTu cekTpaigbHOTO JOCHIPKEHHS TBEPIUX TKa-
HUH 3y0iB JOIIOMOXYTh IifiOpaTy mIoMOyBaabHUI Mare-
piax 3 ypaxyBaHHSAM HOTo aJre3MBHHX BIIACTHBOCTEH, IO
MOKPAIINTh BiAJAaNICHI pe3ylbTaTd JIIKyBaHHA Kapiecy Ta
SKICTB 3IIMICHEHNX pecTaBpaliifHIX pOOIT.

OTxe, OOTPYHTOBaHHH ITiAX1 10 BUBYCHHS €IeMeHTap-
HOTO CKJIaJly eMalli Ta IEHTHHY Ha Pi3HHX PIBHIX B 3y0ax
TP Kapieci Ta ypaKeHHSIX TKaHWH MapojoHTa MpeICcTaB-
JIsiE CYTTEBUI HAyKOBHI IHTEpEC.
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Po3BUTOK yCK/IaIHEeHDb Onepauii BUIaJeHHs 3y0a: aHaJli3, IPUYUHHU TA PO3INOBCIIKEHICTH

Beryn. Merta pocotikeHHsI — aHAI3 MiCIAEKCTPAKUIHHNAX yCKIaAHEHb Ta IPUYMH iX po3BUTKY. MaTepiaan Ta Meroan. Jlocii/ukeHHs
npoBommIocs Ha 6a3i xipypriuroro Bigainenns KI1 «IlontaBchkuit 06MacHuMA IIEHTP CTOMATONOTT — CTOMATOJIOT1YHA KITIHIYHA TOMIKITiHIKa
[MontaBcekoi obnacHoi paau. bys nmpoBenenuii ananiz amOynaropHux KapTok mamieHTiB 3a 2023 pik. Pesyabraru. [Ipu nposenenHi aHamizy
aMOyJIaTOpHUX KapTOK BCTAHOBIICHO, 1110 3a MOKA3aHHAMH JI0 BHIaIeHHs 3y0a 3BepHynocs 20540 narienTis, BikoM Bix 18 1o 82 pokis. [lepe-
BaXkKHa OLIBIIICTE 3y0iB Oyila BHAaaeHa 3 MPUBOMY yCKJIAJHEHb Kapio3HOTo IoxomkeHHs (74,5 %), nokanizoBanoro napoxoHta Ty (19,8 %),
OPTONOHTHYHHMH TNoKazaHHIMHE (4,2 %), inme (1,5 %). Haiiyacrinie BiazMidanu HasBHICTH TOCTPOTO THIHHOTO anbBeomiTy (227 BUMaIKiB,
1,1 %), miKyBaHHS SIKOTO MPOBOAMIOCS aMOYJIaTOPHO Ta B CepeIHbOMY TpHBaio npoTsrom 3,8+1,4 nui. Citiy BiAMITHTH, 110 He BCi yCKIIaa-
HEHHs noTpeOyBany jumre amOynaTopHoro JikyBaHHS. 3a 2023 pik 23 manieHTa, sSIKUM TIPOBOJWIIOCS BHAAJIEHHS 3y6a Oyian mImMTani3oBaHi
3 YCKJIJHEHHAMH Pi3HOTO XapakTepy y BiamineHHs menenHo-nuueBoi Xipyprii KIT «IlontaBcbka obnacHa kiiHigHa mikapas iMm. M.B. Cxui-
(ocoscrroro» [NonraBcekoi 06nacHol pajiy.

BucHoBKH. BukopucTaHHS TEXHIK aTpaBMAaTHIHOTO BUAICHHS 3y0a 3HIDKY€E PH3UK PO3BUTKY YCKIaXHEHb, 0COOIHMBO 3aIaIbHOTO XapaK-
tepy. [lamienTH, SKi BYaCHO 3BEPTAIOTHCA 32 CTOMATOJIOTTYHOIO JOOMOTOK0 MAIOTh O1IbII HU3BKHX BiICOTOK YCKJIAaIHEHb, & BUKOPHCTAHHS
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MAaLiEHTaMH CAaMOJIIKyBaHHsI CIIPUSIE MiABUILCHHIO PO3BUTKY YCKJIaHEHb, SIK PAHHIX Ta 1 Mi3HiX, 10 B CBOIO Yepry Ma€ HEraTHBHHUHN edekT Ha
HOJAJIBIITY CTOMATOJIOTIUHY peabiliTalliio TaKUX MalieHTiB.
Kurouosi ciioBa: oneparis BumaneHss 3y0a, IeTemHO-TUIIeBa AUITHKA, YCKIaTHEHHS, 3aTalbHIN Tpo1iec, (IIerMoHa, OCTeOpereHepatis.
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Development of complications of tooth extraction surgery: analysis, causes and prevalence

Introduction. The aim of the study. The purpose of the study was to analyze post-extraction complications and their causes. Research
materials and methods: The study was conducted on the basis of the surgical department of the UC “Poltava Regional Center of Stomatology —
Dental Clinical Polyclinic” of the Poltava Regional Council. An analysis of outpatient cards of patients for the year 2023 was carried out. The
results. During the analysis of outpatient cards, it was established that 20540 patients, aged from 18 to 82 years, applied for tooth extraction.
The vast majority of teeth were removed due to complications of carious origin (74.5%), localized periodontal disease (19.8%), orthodontic
indications (4.2%), other (1.5%). The presence of acute purulent alveolitis (227 patients, 1,1 %) was most often noted, the treatment of which
was carried out on an outpatient basis and lasted an average of 3.8+1.4 days. It should be noted that not all complications required only
outpatient treatment. In 2023, 23 patients who underwent tooth extraction were hospitalized in the department of maxillofacial surgery of UC
“Poltava Regional Clinical Hospital named after M.V. Sklifosovsky” of the Poltava Regional Council.

Conclusion. The use of atraumatic tooth extraction techniques reduces the risk of developing complications, especially of an inflammatory
nature. Patients who seek dental care on time have a lower percentage of complications, and the use of self-medication by patients contributes
to the development of complications, both early and late, which in turn has a negative effect on the further dental rehabilitation of such patients.

Key words: tooth extraction operation, maxillofacial area, complication, inflammatory process, phlegmone, osteoregeneration.

Beryn. CounianeHuii craTyc KOXKHOI ocoducTocTi 00y-
MOBIICHHI BEJIMKOK HH3KOIO PI3HOMAaHITHHX (aKTOpiB,
OHMM i3 SKMX € TapMOHiifHa mocmimika. [Tutoma Bara
JaHoTO (PaKTOpY MiAMAETHCSA TOCTIHHOMY IIiABHIICHHIO,
00yMOBJICHOMY B TOMY YHCIi 1 TiJBHIICHHSAM BIUTUBY
COLIIAIbHUI MepeK Ta Biieo IHAYCTPil HAa CydacHE HKUTTSI.
Harenep He MO)XHa HEIOOILIHIOBATH €CTETUYHHH KOMIIO-
HCHT, BUMOTH JI0 SIKOTO 3POCTAlOTh i3 OE3MEepepBHUM PO3-
BHUTKOM CTOMATOJIOTiYHOT Hayku [1-3].

Takox mOTPIOHO maM’sITaTH, IO CTOMATOJOTIYHE
37I0pPOB’sl Ma€ He TIJIbKH €CTETUYHE Ta COoLlia/IbHE 3HAYCHHS,
a ¥ BU3Hauae QYHKIIOHAJIBHUH CTaH 3y0O-IIEIENHOTo
armapary. ToMy migTpHMKa Ha HaJeKHOMY piBHI CTOMAaTo-
JOTIYHOTO 3/10POB’SI HACEJCHHS € HE TIIbKH MEIMYHOIO,
a i comiaipHOIO Ipodemoto [4].

IIpote, He3BaxkatOun Ha TE, IO HAJAHHIO CTOMATOJIO-
TiYHOI JOTIOMOTH HACEJCHHIO HAJA€ThCsl 3HA4YHA YBara,
MUTaHHs. BTPAaTH 3y0iB, MEPEBaXHO BHACHIZOK YCKIAl-
HEHb Kapio3HKX IMPOIIECiB, HE BTPAYa€e CBOET aKTyalbHOCTI.
ATpodist KICTKOBOI TKaHWHH allbBEOJISIPHOTO BiJPOCTKA,
sIka HEOJJMIHHO BMHUKA€ BHACIIJOK BUIAJIICHHS 3y0a CIIpH-
YHUHSIE MOPYIIEHHS MOP(O-QYHKIIOHAIEHOTO ONTUMYMY
1 MOYKE CTBOPIOBATH HETaTUBHI YMOBH JUIS TOJAJIBIIOL CTO-
MAaTOJIOTIYHOT peadiiTamii TaKuX HamieHTiB [5-7].

BaxnmBoro TepenyMoBOO IS MiHIMI3aIli PO3BUTKY
arpodii aJbBEOIIPHOTO BIIPOCTKY € BUKOPHCTAHHS TEXHIK
aTpaBMAaTUYHOTO BHJAJICHHS 3y0a, 3aMIIIeHHS KiCTKOBOTO
nedexTy, 0 YTBOPIOETHCS BHACIIIOK €KCTPAKIIii KiCTKOBUMH

3aminanKamu, PRF-3ryctkamu tormo. [TomiOHI 3axomy 9acto
TIPU3BOZATH JI0 ONTUMAIIBHUX PE3YIIBTATIB TIPU HOAAIBIIOMY
MPOTE3yBaHHi, B TOMY YHCIIi ICHTAIFHOT IMIDTaHTAIlii Ta BUKO-
pPHCTaHHI HE3HIMHHX MOCTONOMIOHWX KOHCTPYKIIH TOIIO.
[Ipore HaBiTHP BUKOPHUCTAHHS METOMIB TMPO(DITAKTHKH PO3-
BUTKY TOCTEKCTPAKLIMHUX YCKJIQJHEHb HE 3aBKIU MOXYTh
yOe3mneduTH, sk Jikapsi, Tak i narienTa [8-10].

Meta pgocaikeHHsI — aHaNi3 MICIAEKCTPAKLIHHNX
YCKJIaIHEHb Ta TIPHUYHH X PO3BHUTKY.

MeTom0J10Tisl TA METOTH AOCTiMKeHH . J[0CITiKEeHHS
npoBomiIocs Ha 0a3i xipypriunoro BiguinenHs KIT «ITon-
TaBCHKHI 00JIACHUIT IIEHTP CTOMATOJIOTi — CTOMATOJIOTi4HA
KIIiHIYHA TonikiiHika» [lonmTaBchkoi obmacHOi pamgu. Bys
MPOBENCHUA aHai3 aMOylTaTOPHHX KapTOK IAIli€HTIB 3a
2023 pik. Takox MPOBOIUBCS aHATI3 icTOPii XBOpoO marti-
€HTiB BimmineHHs menemnHo-muneBoi xipyprii KIT «Ilom-
TaBchKa oOyiacHa KiiHigHA JikapHs iM. M.B. Cxmidocos-
cekoro» IlonraBehkoi ob6macHoi pamu 3a 2023 pik.

Buksnan ocHoBHOro marepiajy aociimkennsi. [Ipu
MPOBEJCHHI aHalli3y aMOyJIaTOPHUX KapTOK BCTaHOBJICHO,
IO 3a TOKa3aHHSIMHU JIO0 BUAAJCHHS 3y0a 3BEpHYIIOCS
20450 nauienri, BikoM Bix 18 no 82 pokis. IlepeBakHa
OinpIIicTs 3y0iB Oyna BHAaneHa 3 NMPUBOAY YCKIIAJHEHb
Kapio3Horo moxoukeHHs (74,5 %), moKani30BaHOTO Mapo-
moatd Ty (19,8 %), OPTOOOHTUYHUMH TOKAa3aHHIMU
(4,2 %), iame (1,5 %).

He Oymo BCTaHOBIIEHO CYTTEBHX BiIMIHHOCTEH Bif-
HOCHO TE€HAEPHOI MPUHAIEKHOCTI MarieHTiB. Takox HaMu
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HE BCTAHOBJICHO 3aJIC)KHOCT] YaCTOTH BHIAJICHHS 3y0iB BiJ
HOPY POKY Ta IHIIMX CE30HHHUX BiJIMiHHOCTEH.

BcranoBieHo, 1110 iepeBaykHa OiIBINICTD YCKIIaHEHb
HOCHMJIa JIOKaJbHUX XxapakTep. Haifuactime Bimmiuamu
HAasBHICTh TOCTPOTO THINHOTO anbBeomity (227 marieH-
TiB, 1,1 %), TiKyBaHHS SKOTO MPOBOIMIOCS aMOYIIaTOPHO
Ta B cepeaHpoMy TpuBano 3,8+1,4 mui. Takox Oymno Bia-
Mi4€HO HasBHICTH HEBPHTY HWXHBOTO aJbBEOJISIPHOTO
HepBy y 11 mamieHTiB, siki OyaM HampaBieHI Ha KOHCYIb-
Tamiro J0 JiKaps-HEBpPoOJora Ta OTPUMYBAJM BiAIOBiIHE
JiKyBaHHS.

Coix BiAMITHTH, 110 HE BCl YCKIAAHEHHS MOTPeOyBaIH
Jiie aMOyIaTopHoOro JiikyBanHs. 3a 2023 pik 23 nartieHTa,
SIKUM TTPOBOJIUIIOCS BUAJICHHs 3y0a Oynu HInuTaizoBaHi
y Bigninenss mwenemnHo-nuneBoi xipyprii KIT «ITontaBceka
obnacHa KiiHiyHa JjikapHs iM. M.B. CkiidocoBcbkoro»
IMonTaBcekoi obmacHoi pagu. Cepe WX MaIieHTIB y 5 0ci0
BCTAHOBJICHO JiarHO3 Iep(OopaTUBHOTO TalMOpPHTY, IM
Oyia mpoBeleHa orepaiis TaiMOpPOTOMIs IMiJ| 3arajlbHUM
3He00IeHHAM. Y 7 0ci0 BiIMiYamy MpOIITOBXyBaHHS 3y0a
91 H10T0 KOpPeHs y M’ Ki HABKOJINIIHI TKAHMHH, TAKAM TaIli-
€HTaM TIICIIS TIPOBEACHHS PEHTIEHOJIOTITHOTO 00CTEKEHHS
3aBEpIIyBAJN ONEpalil0 BUIAJNCHHA 3y0a MiJ MicIeBHM
3HEOOJICHHSAM 32 YMOB MPOBEACHHS MOIaTKOBHUX PO3Pi3iB
M’SIKAX TKAHUHU IOPOYKHUHU POTA B 3QJIEKHOCTI BiJ| JIOKa-
mizauii 3y0a, Mo Miyisrac BUJAICHHIO. Y MEpeBaXHOMY
BUNAIKy TaKMMH YCKIIQJHEHHSMH CYIPOBOKYBAJIOCS
BUIAJICHHS HIDKHIX MOJISIPIB.

[Ile omHUM cepilo3HMM YCKJIQJHEHHSM ollepaii Buja-
JIeHHS 3y0a OyB PO3BUTOK OJOHTOTEHHHX a0cIeciB (2 marti-
€HTa) Ta QraerMoH (6 Nalie€HTIB) MIETeTHO-THIIEBOT JIOKaITi-
3arii. Cimig 3a3Ha4YMTH, IO NEPEBAKHO JIaHE YCKIATHCHHS
MAaJIo MICIIe 32 YMOB aTHIIOBOTO BUIAJICHHS 3y0iB Ha HUXK-
Hilf meneni. Y cepeqHhOMY TaKi Mali€HTH mepedyBain Ha
JKyBaHHI y BiJIJICHHI IIEJEMHO-INIEBOI Xipyprii Big 5
1m0 9 ni6. Cepen MaiieHTiB i3 JaHUM THUIIOM YCKJIaTHEHb
BiZIMIYaJM NEepPEeBaKHE YPAXKEHHS KIITKOBUHHHUX IPOCTO-
PiB, SKi OTOYYIOTh HWKHIO Inenernd (7 MalieHTiB) Ha Ipo-
THUBAry BiJ| ypaKeHHsS KJIITKOBUHHUX IPOCTOPIB HaBKOJIO
BepxHboi menend (1 namieHr).

5 mami€eHTiB, SAKi MOCTYNWIN Y BiJJIICHHS IIEJIEHHO-
JUIeBoi Xipyprii Manm He3aBeplIeHe BHIaJeHHS 3y0a

BHACJIJIOK TaKOTO JIOKAJIBHOTO YCKJIAJIHEHHS, SIK TIepPeIoM
kopeHs 3y0a. KijbKicTh Nalli€HTIB 13 TaHUM THIIOM yCKJIa-
HEHHSI, ke OyJI0 yCyHEHO Ha eTari aMOynaTopHOro JiKy-
BaHHs, He OyJia BCTaHOBJIECHA.

ITpn npoBeneHHI aHaNi3y TaKOX BiAMIYaiaW HasiBHICTH
BiJJTAJICHUX YCKJIQJHEHb Omepallii BUuaaieHHs 3y0a, TaKux
SIK PO3BHUTOK JIOK&JIBHOTO XPOHIYHOTO OCTEOMIENITY HUXK-
HBOI IIEeTIeTTH, TIepeBakHa OLTBIITICTh TAKUX MAIIEHTIB OTPH-
MyBajla aMOyJaTopHe JIiKyBaHHS, IIPOTE TPOE 3 HUX Oyin
IIMATATI30BaHl y BIAMUICHHS MIENETHO-IUIEBOI Xipyprii,
Jie OTPHMYBAJI KOMIUICKCHY Xipypriuny poromory. [lane
YCKIaIHEHHS Ma€ 3HayHy HeOe3leKy Ui MOXIIHMBOC-
Teil mozmankIioi cToMarooridHoi peadiniTanii NalieHTiB,
10 0OYMOBJIEHO MOPYIIEHHSM IPOLECIB PernapaTuBHOIO
ocTeoreHesy, OUIBIIOID BTPATOIO KiCTKOBOI TKAaHWHH Ta,
SK pe3yJbTar, BIITEPMiHYBaHHSAM a00 YHEMOMJIMBIICHHSAM
MIPOBEAEHHS XIpYPrivyHOro eTary AeHTalbHOI IMIUIaHTaIll,
SIKIIO LIeW THII JIIKYyBaHHS IJIAHYBaBCS.

[Ipu nmomanpIIoMy aHali3i BigMidaid, M0 HaidacTimie
PO3BHUTOK BHIIEBKAa3aHHUX YCKJIaJHEHb MaB Miclle Yy Mali€H-
TiB, Ki HECBO€YACHO 3BEPTAIIUCS 32 XipyprigHOIO CTOMATO-
JIOTIYHOIO JOTIOMOTOI0, a TAKOX Cepel THX, SKi HE TOTPH-
MyBaJIICS PEKOMEH/IAIH JTiKaps-CTOMAToJIora O OISy
3a JIYHKOIO BHIAJICHOTO 3y0a, 3aMII[yI04H X CaMOTIKyBaH-
HSIM, @ CaM€ aKTUBHHMM IIOJIOCKAaHHSIM MOPOKHUHU POTa,
BUKOPUCTaHHS CIIMPTOBO-OI[TOBHX KOMIIPECIB Ta Camo-
NpU3HAYEeHHsI METMKAMEHTO3HOTO JIIKYBaHHSI.

Takox BiIMiYaJI IEBHY 3aJI€)KHICTh YaCTOTH PO3BUTKY
YCKJIQJIHEHb BiJl THITy HPOBEACHHS oOmepaiii BHIaJCHHS
3yba. Haifuacrinie yckiaqHEHHS 3alajbHOTO XapakTepy
MajH Micle 3a yMOB IPOBEICHHS OIepauii aTHIIOBOTO
BUJIAJICHHS 3y0a Ta He BUKOPUCTOBYBAJIM METOJIIB KOHCEP-
BaIlil JIyHKH BUIAJICHOTO 3y0a.

BucHoBku. BuKopuCTaHHS TEXHIK AaTpaBMaTUYHOTO
BUJIAJICHHS 3y0a 3HIDKYE PHU3UK PO3BUTKY YCKIIAJHEHB,
OCOOJIMBO 3amayibHOTO Xapaktepy. IlallieHTH, sIKi BYaCHO
3BEPTAIOTHCSl 332 CTOMATOJIOTIYHOIO JIOIIOMOTOK MaloTh
OBl HU3BKUX BIJICOTOK YCKIAIHEHb, & BUKOPUCTAHHS
Mali€HTaMH CaMOJIKyBaHHs CHPUSE IiJBUIIECHHIO PO3BU-
TKY YCKJIQJIHEHb, SIK PaHHIX Ta 1 Mi3HIX, 10 B CBOIO Uepry
Ma€e HeraTUBHHUHN e(heKT Ha IMOAAJBITY CTOMATOJIOTIYHY pea-
OLIITAI}0 TAKUX IALIEHTIB.
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Oco0.1uBOCTI OPaIBHOrO MiKp00iOMy Ha Pi3HHX eTamax
OPTOIOHTHYHOIO JIIKYBaHHSA JiTeH Ta MiAJIITKIB

Beryn. V crarTi npecTaBieHo aHati3 pe3ysbTaTiB BUBYCHHS CIIEKTPa, YaCTOTH Ta KiTbKICTh MIKPOOPTraHi3MiB y POTOBIH pifuHi nepex
MI0YaTKOM OPTOZOHTHYHOTO JIIKyBaHHS 3y0OIIeeTHIX aHoMaiii Ta neopmaiii Ta Ha iforo eramax (6 Ta 12 mic). B pesynbrari focimimkeHHs
OyJ0 BUSIBIICHO TIOSIBY MTATOTEHHOTO MiKpoopraHisaMy Staphylococcus aureus Ta BEenHKY KiTbKICTh YMOBHO-TIATOTeHHUX rprbdiB poxy Candida
ta Porphyromonas spp. OtpumaHi pe3y/nsraTi cBijdaTh HeOOXiqHICTH PO3POOKHU CTAHIAPTIB BEACHHS OPTOAOHTHYHUX MALli€HTIB.

Merta HocTiTKeHHs: OIliHKA SKICHOTO Ta KiTbKICHOTO CKJIaJy MiKpOOPTaHi3MiB y MAII€HTIB i3 3yOOIIeICTHUMH aHOMATIAMH Ta Jehop-
MaI[isIMH 10 BCTAHOBJICHHSI HE3HIMHOI OPTOJIOHTUYHOI anapatypu, 4epe3 6 Ta 12 MiCsIiB micis MOYaTKy JIKyBaHHS IS IPaBHIBHOT mpodi-
JIAKTHKHU T4 PO3NPALIIOBAHH METOOJIOTIYHHX ITiIXO/iB.

Marepiaan Ta meroqu. O6ctexerno 62 miteii 12-15 pigHOro Biky 3 HE3HIMHOK OPTONOHTHYHOKO amnapaTypor. Bikosa yHidikarlis KoH-
THHTCHTY TIallieHTiB 00yMOBIIeHa, AKTOM TOTO, 10 B TIEPiO MOCTIHHOTO MPUKYCY Yy AiTell TKAHWHU MApOIOHTa MAIOTh 3piny AudepeHmiiio-
BaHy MOP(OJIOTi4HY CTPYKTYpY 1 BU3HAYCHI B HUX 3MiHH HE MOXYTb OyTd MOB’s3aHi 3 iX (popMyBaHHSIM Ta mepiogamu pocty. Jlo mocTaHoBKU
OPTOZOHTHYHOI anapaTypH JjaHi MarieHTH MaJH 310pOBi TKAHUHH MapofOHTa. 3 00CTEKEHNX MALi€HTIB C(HOPMOBAHO 2 TPYIIH:

I rpyna — 32 mitel, mamieHTH 3 XpOHIYHAM KaTapajbHUM TiHTIBITOM, IO BUHHK B MPOLECi OPTOAOHTUYHOTO JiKyBaHH:. Cepesn HUX 3a
reH/IepHOI0 03HaKoto 17 miuar ta 15 xmomuis; I rpyna — kouTpossHa — 30 mpakTHYHO 310POBUX JiTel TOro kK Biky (15 miBdar Ta 15 xomnuis).

MarepianoM MikpoOi0NOTiYHOTO JOCHIPKEHHS Oyl 3MUBH POTOBOI MOPOXKHNUHK. BU3HAYEHHS BHIOBOTO CKJIALy OpABHOIO MikpobGiomy
MPOBOJMIIOCH HA MOYATKY OPTONOHTHYHOTO JIIKYBAHHS — 3 MICSILlb, T B KOHTPOJIBHUX TOYKaX — 6 Micsib Ta 12 Micsmp micis Qikcaii Opexet-
cucremu. [lanieHTam y SKUX BUSBIISUIM XPOHIYHHUI KaTapaabHUN THTIBIT JIIKYBaHHS HE TIPOBOAUIIOCS BIPOIOBK BCHOTO MEPiOy AOCITIHKCHHS.

[porsrom nepioay oOCTEXEHHs MALEHTH HEe MPHAMAIN aHTHOIOTHKIB, HECTEPOITHUX MPOTH3ANANBHUX Ta TOPMOHANBHUX IIpEIaparis.
PotoBy piguHy 30upanu B cTepuiabHy mpoOipKy y KinbkocTi 1-2 Mi1. 3a 2 roguHu 10 300py Marepialy MamieHTH He MPpUHMai 1Ky, He YHCTH-
11 3y0u Ta He 00pOOISIM MOPOXKHUHY POTa AaHTUCENITUYHUMH 3acobamu. Marepiall JOCTaBIsUIN /10 1abopaTopii HAYKOBO-I0CIIIHUIBKOTO
i HaBuanbHOrO LleHTpy MonekysspHoi Mikpobionorii Ta imyHoorii ci3oBux o6ononok JIBH3 “Yikropoacekuit HarioHa bHUH YHIBEpCHTET”
npotsiroM 1 rog.

Pesyabrarn. JlociijukeHHs MIKpOOHOTO CKiIaay 3MHBIB POTOBOI MOPOXXHHHM TAL[iEHTIB 3 KIIHIYHMMHU O3HAKAMH 3allalbHUX 3aXBOPIO-
BaHb TKAHWH NAPOJIOHTA HA T KOPUCTYBAHHS OpEKeT-CHCTEMOIO JO3BOJIMIN BCTAHOBUTH XapaKTEpHI SKICHI Ta KUTBKICHI 3MiHH OpabHO-
ro MikpoGiomy. JIo poBeneHHs OPTOJOHTHYHOIO JiKyBaHHs, TOOTO 10 HOCTAaHOBKH OpEeKeT-CHCTEMH, 03HAK 3allajieHHs TKAHUH MapOIOHTY
y JaHMX MAI[i€HTiB He crocTepirany. Ha moyaTky opTOZOHTHYHOTO JIKYBAaHHS Yy JiTeil 3 KIiHIYHAMH TPOsSBaMH 3alallbHUX 3aXBOPIOBAHb
TKaHWH MTApOIOHTY, B 32 MamieHTiB BUAUTUIH MiKpoopraHizMu Streptococcus spp., B 26 manienTiB Peptostreptococcus spp., B 10 oci6 poxuHu
Enterobacteriaceae, B 15 aiteii inentudikysamu rpudu poxy Candida.
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Ha gpyromy erami opToZOHTHYHOTO JiKyBaHHs GakTepii poxi Streptococcus i Peptostreptococcus izomroBanu B 32 narienti. Yacrora
Oaxrepiii Lactobacillus spp. 30iibimiiacs Ha 15% i i3ommoBainu y 16 oci6, a 6akrepiit ponuau Enterobacteriaceae 3menmmnacs Ha 19%, rpudu
pony Candida BuzHauamm y 19 oci6 y OpiBHSHHI 3 TEPIINM €TAIIOM.

Ha tpethomy eTami OpTOIOHTHYHOTO JTiKYBaHHS TOKa3HUKH MIKpOOPTraHi3MiB BUALICHHX 13 3MHUBIB POTOBOI piiHH, 30KpeMa Streptococcus
spp. 1 Peptostreptococcus spp. He 3minmnacs. Yacrora BusBineHHs 6aktepiit Enterobacteriaceae (34,2%) 30umbiumtacs Ha 20%, a rpubiB poxy
Candida 3menmnacs 3 49,3 o 32,3%, gactora inentudikanii Lactobacillus spp. cknamana 52,5%.

Pe3ynbrari MiKpoOioIOTiYHOTO AOCIIKEHHS y IiTel Ha Pi3HUX eTarax OpTOAOHTHYHOTO JiKYBaHHS [TOKa3aJH IPUPICT KiNbKOCTi OakTe-
Piif, [0 3a CIPUATIMBHUX JUIS HUX YMOB MOXKE 3arpOXKyBATH HE TUIBKHU 3aIlalICHHSM TKQHHH [1aPOJIOHTa, ajie i MOJAIBIIO iX AECTPYKI€0.

BucnoBku. 32 1aHUME 00CTeXKEHHS y POTOBIH MOPOKHMHI AOMIHYIOUMMH € poau Streptococcus, Peptostreptococcus, Lactobacillus,
Bifidobacterium, Enterococcus, Staphylococcus. Y aiteii i3 He3HIMHOIO OPTOIOHTHYHOIO amapaTtypor0 B POTOBiil pifuHI ieHTH(DIKyBaIn
MIKpOOpPraHi3MH, sKi He BIaCTUBI HOPMaIBLHOMY MiKpO0OioMy pOTOBOi HOPOKHNHHY, COCTEpIiraiy 301IbIeHHs apOJOHTO-IATOTeHHUX MIKpo-
opraHi3MiB, sKi Hanexars 10 poxiB Veillonella Neisseria, Actinobacillus, rpu6u pony Candida Ta ponuau Enterobacteriaceae, siki 3a CripusT-
JIMBUX YMOB MOXYTb CHPUYMHIOBATH 1 MOCHJIIOBATH 3amajbHUIL IPOLIEC B TKAHWHAX MTAPOIOHTA.

Kitrouogi ciioBa: opanbHuii Mikpo6ioM, MiKpoOiOIIeHO3, pOTOBA Pif¥HA, TIHTIBITH. OPTOAOHTHYHE JIKYBaHHS. J{ITH, HiTITKH.

Melnyk Volodymyr Semenovych, PhD, Associate Professor, Head of the Department of Children’s Dentistry, Uzhhorod National
University, ORCID ID: 0000-0001-6256-5355, Uzhhorod, Ukraine

Halak Roman Olehovych, Senior Lecturer at the Department of Pediatric Dentistry, Uzhhorod National University, ORCID ID: 0009-
0002-7985-8968, Uzhhorod, Ukraine

Hrynenko Yevheniia Mykhailivna, Senior Lecturer at the Department of Pediatric Dentistry, Uzhhorod National University, ORCID
ID: 0009-0004-3849-5165, Uzhhorod, Ukraine

Izai Milan Ernestovych, Senior Lecturer at the Department of Pediatric Dentistry, Uzhhorod National University, ORCID ID: 0000-
0001-5636-9614, Uzhhorod, Ukraine

Dyachuk Edita Yosypivna, Senior Lecturer at the Department of Pediatric Dentistry, Uzhhorod National University, ORCID ID:
0009-0003-7251-5732, Uzhhorod, Ukraine

Features of the oral microbiome at different stages
of orthodontic treatment of children and adolescents

Introduction. The article presents the analysis of the results of the study of the spectrum, frequency and number of microorganisms in
the oral fluid before the beginning of orthodontic treatment of dento-jaw anomalies and deformations and at its stages (6 and 12 months). As
a result of the study, the emergence of the pathogenic microorganism Staphylococcus aureus and a large number of opportunistic fungi of
the genus Candida and Porphyromonas spp. The obtained results indicate the need to develop standards for the management of orthodontic
patients.

The purpose of the study: assessment of the qualitative and quantitative composition of microorganisms in patients with dento-jaw
anomalies and deformations before the installation of fixed orthodontic equipment, 6 and 12 months after the start of treatment for proper
prevention and development of methodological approaches.

Materials and methods. 62 children aged 12-15 with fixed orthodontic appliances were examined. The age unification of the contingent
of patients is due to the fact that during the period of permanent bite in children, the periodontal tissues have a mature differentiated
morphological structure and the changes determined in them cannot be related to their formation and periods of growth. These patients had
healthy periodontal tissues before the placement of orthodontic equipment. 2 groups were formed from the examined patients:

Group I — 32 children, patients with chronic catarrhal gingivitis that occurred during orthodontic treatment. Among them, according to
gender, 17 are girls and 15 are boys; II group — control — 30 practically healthy children of the same age (15 girls and 15 boys).

The material of the microbiological study was the washings of the oral cavity. Determination of the species composition of the oral
microbiome was carried out at the beginning of orthodontic treatment — 3 months, and at control points — 6 months and 12 months after fixation
of the bracket system. Patients with chronic catarrhal gingivitis were not treated during the entire study period.

During the examination period, the patients did not take antibiotics, nonsteroidal anti-inflammatory drugs, or hormonal drugs. Oral fluid
was collected in a sterile test tube in the amount of 1-2 ml. 2 hours before the collection of the material, the patients did not eat, did not brush
their teeth, and did not treat the oral cavity with antiseptic agents. The material was delivered to the laboratory of the Research and Educational
Center for Molecular Microbiology and Immunology of Mucous Membranes of the Uzhgorod National University of Higher Secondary
School within 1 hour.

The results. The study of the microbial composition of oral cavity washes of patients with clinical signs of inflammatory periodontal tissue
diseases against the background of using a brace system allowed us to establish characteristic qualitative and quantitative changes in the oral
microbiome. Before the orthodontic treatment, that is, before the placement of the brace system, no signs of periodontal tissue inflammation
were observed in these patients. At the beginning of orthodontic treatment in children with clinical manifestations of inflammatory diseases of
periodontal tissues, Streptococcus spp. microorganisms were isolated in 32 patients, Peptostreptococcus spp. in 26 patients, Enterobacteriaceae
in 10 people, and Candida fungi were identified in 15 children.

At the second stage of orthodontic treatment, bacteria of the genera Streptococcus and Peptostreptococcus were isolated in 32 patients.
Frequency of bacteria Lactobacillus spp. increased by 15% and was isolated in 16 people, and bacteria of the Enterobacteriaceae family
decreased by 19%, fungi of the genus Candida were determined in 19 people compared to the first stage.

At the third stage of orthodontic treatment, indicators of microorganisms isolated from oral fluid washes, in particular Streptococcus
spp. and Peptostreptococcus spp. has not changed. The frequency of detection of Enterobacteriaceae bacteria (34.2%) increased by 20%, and
Candida fungi decreased from 49.3 to 32.3%, the frequency of identification of Lactobacillus spp. was 52.5%.

The results of microbiological research in children at different stages of orthodontic treatment showed an increase in the number of
bacteria, which under favorable conditions can threaten not only inflammation of periodontal tissues, but also their further destruction.
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Conclusions. According to examination data, the genera Streptococcus, Peptostreptococcus, Lactobacillus, Bifidobacterium, Enterococcus,
and Staphylococcus are dominant in the oral cavity. In children with fixed orthodontic appliances, microorganisms that are not characteristic
of the normal microbiome of the oral cavity were identified in the oral fluid, an increase in periodontal pathogenic microorganisms belonging
to the genera Veillonella Neisseria, Actinobacillus, fungi of the genus Candida and the family Enterobacteriaceae, which under favorable
conditions can cause and increase the inflammatory process in periodontal tissues.

Key words: oral microbiome, microbiocenosis, oral fluid, gingivitis. orthodontic treatment. children, teenagers.

Beryn. Ha cporomgni 4yucieHHi TOCHIIKEHHS CBif-
4aTh MPO BHUCOKY TOIIMPEHICTh Cepesl HaceleHHS 3y0o-
MIEJICTTHAX aHOMaJiil Ta nedopmaliiii, mpuuoMy OCTaHHI
30—40 poKiB CIIOCTEPIra€THCSA TEHACHINS 0 3POCTaHHS X
yactoTu y aited [1]. [TommpenicTs 3y0olienenHux aHoma-
JIi¥ Ta qedopmMaltiii cepesi AUTIIOT0 HACEICHHS, 33 TaHUMU
BITYM3HSHUX aBTOPIB, y PI3HUX PErioHax KOJIUBAETHCS Bil
31,9 no 86,1% [2]. Y mite#t Ta mimmiTKiB 12 pokiB i cTapiie
OCHOBHUM METOJIOM JIIKyBaHHSI € BUKOPHCTaHHS HE3HIM-
HO1 opTonoHTHYHOI anapatypu [3, 4]. Lleit meTox nopsn
3 MO3UTHBHHMH XapaKTCPUCTUKAMH Ma€ i HEraTHBHi, IO
NPU3BOIATE O BUHHKHEHHS CTOMATOJOTIYHHX 3aXBOPIO-
BaHb a00 TSOKIHHA HassBHUX. OPTOJOHTHYHI anapaTy 31aTHi
MTOPYIINTHU TiTi€HIYHUHA CTaTyC, 3MIHUTH CITiBBiTHOIICHHS
Mikpodiiopu, mo dopmye mikpobioty [5, 6], craTu mKe-
pelioM akyMyJsasifii 3yOHHX BiIKIaJ€Hb 3 IMOSBOK HOBHX
HETUIIOBUX oOJlacTeil peTeHIl HabOTY, CIPHATH PO3BU-
TKY 3anajJbHHUX MPOLECiB y pOTOBil mopoxxHuHi [7,8]. Haid-
BaXJTUBIIIMM 010TOIIOM TIOPOXKHUHH POTA € POTOBA PiIUHA,
3a CTaHOM SIKOT MOXKHA Oy/lyBaTH BUCHOBKH ITPO CTaH BCi€l
Mikpo06iotu [9, 10]. HasBHicTh y OpPOXKHMHI poTa amapa-
TYpH MOXKE CIPHUITH 30UTBIICHHIO B’SI3KOCTI CIFOHU, 3HU-
JKCHHIO TIBUIKOCTI 11 BiAMUIEHHS Ta 3MiHI Oy(epHHUX Biac-
THUBOCTEH [6].

OpanpHUN MIKpPOOOM € HAWOUIBII BHBYCHHUM B JIFOI-
chKOMY opraHi3Mi. Bin HapaxoBye Oinpme Hixk 600 momm-
pPEHUX TAaKCOHIB MiKpOOpraHi3miB, Ha piBHI BumiB. [Ipote
Tinbku 54% maroth odiifini Ha3u, 14% — 11e He Ha3BaHi,
asie KyJIbTUBOBaHI Ta 0Ju3bKo 32% — BiIOMI, SIK HEKYJIBTH-
BoBaHi (inorunu. MikpoopraHi3aMu pOTOBOI IOPOKHUHU
31aTHI KOJIOHI3yBaTh TBEpJi MOBEpXHi 3y0iB 1 M’sKi TKa-
HUHHU CIIM30BOi OOOJIOHKH, CTBOPIOIOYM crenudiuHi iHaAN-
BinyasbHi acoriarii [10].

B cBiTimi cydacHHX YSBIEHb MpPO OpalbHY MiKpoOi-
0Ty, TIO-IHIIOMY PO3IIIIAIOTECSA BCi MPOIIECH, SKi 3 HEIO
1moB’s13aHi. ToOTO TATOJNOTIUHI 3MiHM TKaHWH IMApONOHTY,
JereHepaTHBHO-IUCTPOQITHI 3MiHN 3y0OIIeNIeOBOTO amna-
pary Ta mopyuieHHS (Pi3UKO-XiMI9HUX MPOIECIB B POTOBIN
MOPOXKHUHI MOXXYTh CIPUYUHUATH HE TUTbKH KOHKPETHI
MIKpOOpraHi3MH, SKi BiIITpaloTh poJib OiOIHAMKATOPIB.
Moga #iae mpo (YyHKI[IOHATBbHI 3MIHH CITiBBIIHOIICHHS
acorianiit Mmikpooprasiswmis [7].

Jani Mikpo0ioJoriyHi acomiamii B JIIOAUHYU IPU MEBHUX
YMOBaxX MOXKYTb OyTH TIpeJICTaBHIKaMH HOPMOOi0TH, a IIpH
3MiHI IMX YMOB BHKJIMKATH PO3BUTOK HATOJIOTIYHOTO IPO-
uecy. [onoBHY poJib Bifirpae He pofOBHUii cKiaj (BUAOBHUIA
CKJIaJl MOXKE 3MIHIOBATHUCH),  MOPYIIICHHS CITiBBITHOIICHHS
MIKpOOPTaHi3MiB, sKe i € niarHocTuyHuM. L{e mepconidiko-
BaHi 3MiHH i 3 HIX MU PO3yMi€MO, II[0 HE OKPEMi MiKpOOp-
ra"i3mu, a ixHi acomiarii (yHKIIOHAIHHO MPU3BOIATH 10
MaTOJOT1YHUX 3MiH POTOBOI MOPOXKHUHU [9].

He3Bakaroun Ha ChOTOAHIIIHIO MOMYNSPHICTh HE3HIM-
HOi OPTOJOHTHYHOI amaparyp 1 3Ha4HE MiJABUINEHHS il
€(peKTUBHOCTI, TUTOMA Bara pi3HUX yCKJIaJHEHb, BKIIIOUa-
104M 3MiHM TKaHHMH MapoJOHTa, TOCUTH BUCOKa — Bix 32,7

10 50% YacTka XpOHIYHOTO KaTapaabHOTO TiHTIBITY CKIIa-
nmae 38% [11]. JomaTkoBi peTEHIIHHI IMyHKTH CIPHSIOTh
HAKONUYEHHIO 3yOHOTO HaIbOTY Ta MIBUAKOMY YTBOPEHHIO
3yOHO1 Osstiky. KatapasbHi MHTIBITH 3aBXK 1M acOIiHOBaHI
3 MIKpoOpraHi3Mam#u poToBOi MOPOXKHUHHU. JlaHe 3axBo-
PIOBaHHSI Ba)KKO IIJIA€THCS JIIKyBaHHIO, 8 HasIBHICTH Ope-
KET-CHCTEMH LIe OiblIe YTPYAHIOE BUKOHAHHS IPOLETYD
ocobucToi Ta nmpodeciiHol ririeHu, CripsMOBaHUX Ha yCy-
HEHHS CTIONOTIYHUX YHHHHKIB [12].

IcTopuvHO TIHTIBITH TOB’s3aHi 3 TAaKUMH 1HIUKATOP-
HUMH MiKpoopraHi3mMamu, sik: Porphoromonas gingivalis,
Actinobacillus actinomycetemcomitans, Eikenella
corrodens, Fusobacterium nucleatum,; ane y CBITIIi HOBHX
VSIBIICHb MA€ CEHC JOCTIANTH (PyHKIIOHATBHI 3MiHM acoIli-
arid MiKpoopraHi3MiB.

3HayHa YacTOTa XPOHIYHOI'O KarapalbHOTO TiHTIBITY,
SKMHA BHMHHKAa€ Ha T OPTONOHTHYHOIO JIIKYBaHHsS, HE
BUKJIIMKA€ CYMHIBIB OO0 JOIUIBHOCTI HAYKOBHX JOCIIi-
JUKEHb, CIIPSIMOBAHUX Ha BUBYEHHSI CITiBBIIHOLIEHB acollia-
it MikpoopraHi3mis. /laHi HayKOBi TOCIIJDKEHHS TOTPiOHI
3a[U1s1 paHHBOI JIarHOCTUKM Ta MNPABHIBHOTO MilO0Opy
METO/IB 1 3ac00iB TIri€HU.

JlaHe DOCIiIKEHHS € aKTyaIbHUM, OCKUIBKH, BUXOSIH
3 foro pesynbraTiB, MOXKHA 3alOOITTH PO3BHUTKY YCKIIAJ-
HEHb ITiJ] YaC OPTOXOHTUIHOTO JIKyBaHHS.

MeTa roctigKeHHsI — OI[iHKa SIKICHOTO Ta KUIbKICHOTO
CKJIaJly MIKpOOPTaHi3MiB y Malli€HTIB 13 3yOOIIeIemHIMHI
aHOMAaJTISIMU Ta aedopMallisiMi 10 BCTAHOBJICHHS HE3HIM-
HOi OPTOIOHTHYHOI amaparypu, 4yepe3 6 Ta 12 MicsiiB
IICIIs [TOYATKY JIKYBaHHS JUIsl IPaBHIBHOI PO ITaKTHKH
Ta PO3MPAIFOBAHHS METOIOJIOTIYHUX TIXOIIB.

00’exT i MeTomm nociinkenns. [IposeneHo KomIek-
CHE cTOMAToJIoTiuHe 00cTexkeHHs 62 mitei (30 — niB4aTOK,
32 — xyomuukiB) 12-15 pigHOTO BiKY 3 HE3HIMHOKO OPTO-
JIOHTHYHOIO arapaTyporo Ha 06a3i yHIBEpCUTETCHKOT cTOMa-
TOJIOTIYHOI TOMIKIIHIKK Y>KTOpOACHKOTO HAIiOHAIIEHOTO
yHiBepcuteTy. BikoBa yHi(ikallis KOHTHHICHTY TAIli€HTIB
oOymoBieHa, (hakTOM TOTO, III0 B MEPiOJ MOCTIHHOTO MPH-
KyCy y AiTeil TKAaHWHHU apOJOHTa MAKOTh 3PLTy JHU(EPEeHIIi-
HoBaHy MOP(]OJIOTIYHY CTPYKTYpY 1 BU3HAYEHI B HUX 3MiHH
He MOXYTh OyTH HOB’si3aHi 3 iX (opMyBaHHSIM Ta mepio-
Jamu pocty. JIo mOCTaHOBKH OPTOJOHTHUYHOI araparypu
JlaHi Mali€HTH MaJIM 3J0POBI TKAHWHH MTAPOJOHTA.

3 o0CTeXeHHX MalieHTiB CHOPMOBAHO 2 TPYIIH:

I rpyna — 32 nitei, marieHTH 3 XpOHIYHUM KaTapalib-
HUM TIHTIBITOM, IO BUHUK B MPOIECI OPTOJOHTHYHOTO
nikyBaHHs. Cepen HUX 3a T€HIIEPHOIO O3HaKoro 17 miBdyar
Ta 15 XJI0IIIiB.

II rpyna — korTpONIEHA — 30 IPAKTUIHO 3A0POBUX IiTEH
TOTO X BiKy (15 miBuar Ta 15 xmomiB).

MarepiaaoM MiKpoOiOJIOTIHHOTO AOCTiIKEHHS Oyau
3MHMBU POTOBOI IOPOXXKHHMHU. Bu3HaueHHS BHUIOBOIO
CKJIaZly OpaJIbHOrO MiKpoOiOMy MpPOBOIMIOCH Ha TIOYATKY
OPTOJOHTUYHOTO JIKYBaHHS — 3 MicAILlb, Ta B KOHTPOJIBHUX
TOYKax — 6 micsanp Ta 12 Micsane micns dikcarii OpexeT-
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cucremu. [lalieHTaM y sSIKHX BHSIBISUIM XPOHIYHUI Kara-
paJIbHHUH TiHTIBIT JIKYBaHHS HE NPOBOAMIIOCS BIPOIOBK
BCBHOT'O MEPIOAy NOCIHTIPKEHHSI.

[Iporsirom mepiony OOCTEXEHHS INALiEHTH HE MpH-
HMamu aHTHOIOTHKIB, HECTEPOiTHHUX MPOTHU3ANAIBHHUX
Ta TOPMOHAJIBHMX TpernapariB. PoToBy pinuny 30upann
B CTEpWIIbHY IIPOOIpKyY y KinbkocTi 1-2 mut. 3a 2 ronuHH 10
300py MaTepiaiy mauieHTH He NpUHMay 1Ky, He YUCTHIIH
3yon Ta HEe 00pOOIIM TMOPOKHUHY pPOTAa AHTHCENTHY-
HUMH 3aco0amu. Matepian IOCTaBISLIN 10 Jiaboparopii
HayKOBO-/IOCJI THHI[BKOTO 1 HaBY4aJILHOTO L{eHTpy MoeKy-
JIIPHOT MiKpO0i0I0rii Ta IMyHOJIOTIT CIIM30BUX OOOIOHOK
JABH3 “VYxropoicbkuii Hal[lOHAIBHUI YHIBEPCUTET  MPO-
TsroMm | rox.

CraructuuHa o0poOKa JaHWX BUKOHYBajacs Ha Iep-
COHAJILHOMY KOMII'IOTEpi 3a JOIOMOTOI0 JIIIEH30BAaHOTO
MIPOrpaMHOro 3a0e3nedyeHHs AJsl ONepaliifHOi CHCTEMH
Windows Ta cTaHmapTHOTO IporpaMHOro naxery Statsoft.
Inc STATISTICA 6.0 2300 East 14th Street Tulsa, OK
74104 CILA. JocTOBipHICTB pe3yibTaTiB MPOaHAi30BaHO
3a t-kpurepiem Ctpromenta [13].

Tutpun MiKpoOpraHi3MiB BU3HAYalId 3a JIOMOMOIOO
METOMy CEpiHUX po3BeneHb 3a KibKicTro KYO/Mn micis
TXHBOTO MepepaxyHKy Y BiIIOBIIHOCTI 10 BUCISIHOTO PO3-
BEJ/ICHHSI.

BuciBu 3MuBIB pPOTOBOI IMOPOXHUHM 3/1HCHIOBAJIH
3 BHKOPUCTAHHSIM XPOMOTCHHUX CEJICKTUBHUX MOXHUBHHUX
CepeIOBUII TS i30SIl Ta iqeHTH(IKAI] OCHOBHIX TPYII
BiJJOMHUX IPEACTABHUKIB OPAIFHOTO MiKpOOioMy.

Bci Mikpo06ioorigHi MeToau TOCIHipKeHHs Oyiiu afan-
ToBaHi 10 Hakazy MO3 Ne 535 «IlIpo yHidikamiro Mikpo-
010JTOTIYHIX METOAIB JOCIIMKCHHS, IO 3aCTOCOBYIOTHCS
B KJIIHIKO-IarHOCTUYHUX J1a00paTopisx».

Pe3yabTaTH A0CaiIKkeHb Ta ix odropopennsi. JJocii-
JUKEHHSI MIKpOOHOTO CKJIaay 3MHUBIB POTOBOi MOPOKHHHHU
MAIIEHTIB 3 KIIHIYHUMHA O3HAKaMHU 3alabHUX 3aXBOPIO-
BaHb TKaHWH MApOJOHTA Ha T KOPUCTYBaHHS OpeKer-
CHUCTEMOI0 JO3BOJIWUIA BCTAHOBHTH XapaKTepHi SKiCHI
Ta KUIBbKICHI 3MiHN opaiibHOTO Mikpobiomy (tadm. 1). do
MPOBEACHHS OPTOJOHTUYHOIO JTiKYBaHHs, TOOTO 10 MOCTa-
HOBKU OpEKET-CHCTeMH, O3HAK 3alalieHHs TKaHWH Mapo-
JIOHTY y JaHUX TAIi€HTIB HE CIIOCTEPIray.

Tabmuus 1
XapakTepucTHKa cepeaHix 3HaYeHb TUTPIB MikpoopraHizmiB Ha eranax jJikyBanuss HOA KYOQ/mi, (M+m)
Pon Hitu 3 xponifm{m-a JiTn 6e3 3anajJbLHNX 3aXBOPIOBAHD
MiKkpoopramHisMis KaTapaJbHHM TiHTiBiTOM TapoJOHTA
Adc. | 1g KYO/ma Ac. | Ig KYO/ma

Ha MEepIIOMY €Tarli OPTOJOHTHYHOTO JIKYBaHHS
Streptococcus spp. 32 8,07+0,30* 27 3,29+0,12
Staphylococcus spp. 6 4,76+0,21* 2 1,11+0,05
Enterobacteriaceae spp. 10 1,22+0,06* 4 0,89+0,07
Lactobacillus spp. 11 2,37+0,07* 18 2,47+0,16
Veilonella spp. 5 4,96+0,16* 1 1,36+0,08
Neisseria spp. 3 2,32+0,11* — —
Peptostreptococcus spp. 26 4,16+0,19* 19 1,23+0,05
Candida spp. 15 4,23+0,23* 3 1,03+0,10
Actinobacillus spp. 24 2,56+0,13* 11 1,20+0,05

Ha JPYroMy eTalli OPTOXOHTHYHOTO JIIKYBaHHS
Streptococcus spp. 32 8,56+0,5* 28 3,87+0,11
Staphylococcus spp. 5 4,11+£0,21* 1,09+0,06
Candida spp. 15 5,24+0,15* 3 1,03+0,04
Enterobacteriaceae spp. 5 0,92+0,05* 3 0,79+0,06
Lactobacillus spp. 16 2,69+0,04* 20 2,87+0,14
Veilonella spp. 6 5,16+0,09* 2 1,25+0,11
Neisseria spp. 6 2,98+0,13* — —
Peptostreptococcus spp. 32 5,13+0,12%* 20 1,28+0,08
Actinobacillus spp. 22 2,36+0,13* 14 1,14+0,07

Ha TPETbOMY €Talli OPTOZOHTHYHOIO JIiKYBaHHS
Streptococcus spp. 32 9,15+0,70* 28 3,92+0,10
Staphylococcus spp. 6 4,71+£0,23* 2 1,19+0,07
Candida spp. 10 3,75+0,13* 3 1,13+0,05
Enterobacteriaceae spp. 11 2,32+0,06* 3 0,56+0,04
Lactobacillus spp. 17 2,254+0,03* 19 2,77+0,15
Veilonella spp. 7 5,78+0,12* 2 1,26+0,14
Neisseria spp. 8 3,28+0,14* 1 0,43+0,02
Peptostreptococcus spp. 32 5,13£0,11%* 21 1,51+0,04
Actinobacillus spp. 21 2,45+0,12%* 13 1,13+0,02

Tpumimka: * — nokasHux 00CMoGipHOCMI 8iOMIHHOCMEN NOPIBHAHO 3 OimbMu €3 3aNalbHUX 3aX80PI0EAHbL NAPOOOHMA NPU JIIKY-

eannss HOA (p<0,05).
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VY3aranpHeHi CeperHbOCTATHCTHYHI PE3yJbTaTH CTO-
COBHO OI[IHKH POJIOBOTO CKJIaqy MIKpOOIOLIEHO3Y Ha mep-
LIOMY €Talli OPTOJOHTHYHOTO JIKyBaHHS TO3BOJIMIIU BCTa-
HOBHUTH BHUCOKI MOKA3HHWKH KUIBKICHOTO CITiBBIIHOIICHHS
MIKpPOOpraHi3MiB B 3MHBaX POTOBOI TOPOXHWUHH TPYITH
JiTell 3 3amanbHUMM 3aXBOPIOBAaHHSMH TKaHWUH Iapo-
JIOHTY B ITOPIBHSHHI 3 TAKUMHU 0€3 HUX JIJIS BCIX BUIIICHIX
mtaMiB. Ha moyaTky OpTONOHTHYHOTO JIKYBaHHS Y IiTeH
3 KIIHIYHHMH TpPOSBaMH 3allalbHUX 3aXBOPIOBAHb TKa-
HUH TTapOIOHTY, B 32 MaIli€HTiB BUAUISIIA MIKPOOPTaHi3MHU
Streptococcus spp., B 26 mamieHTiB Peptostreptococcus
spp., B 10 oci6 pogunm Enterobacteriaceae, B 15 nmiteit
inenTudikyBanmu rpubu pomy Candida. IlpencraBHukiB
HOpMaJIbHOT MiKpoOioTH TOpoXXHHMHM pota, Lactobacillus
spp., BuausH y 11 ocib.

Jlo moudarky OpTOJOHTHYHOIO JIIKYBaHHS B POTOBIi
PiLAMHI IiTEH Ta MTITKIB 3 PI3HUMH BHJIAMH 3yOOIIeIen-
HUX aHOMaIi Ta nqedopmartiii, y 100% suraakis BU3Ha4Ya-
nes Mikpooprasismu Streptococcus, Peptostreptococcus,
Staphylococcus (matoreHHi BHOM BHSBICHI He Oynn),
y 34% — 6akrepii cimeticTa Enterobacteriaceae. KinpkicTs
JOMIHAHTHUX BU/IIB MiKPOOPTaHi3MIiB y HiTel 3 XpOHIYHUM
KaTapaJIbHUM TiHTIBITOM BiIIIOBifajia BUCOKUM ITU(pam:
Peptostreptococcus spp. — 4,16 1g KYO/mi, Streptococcus
spp. — 8,07 1g KYO/mi, Staphylococcus spp. — 4,76 Ilg KYO/
MJI, a B liTeit 0e3 3ananbHNUX 3aXBOPIOBaHb TAPOJIOHTA, BiJl-
moBinHo-1,23 1g KYO/mn, 3,29 1g KYO/mi, 1,11 1g KYO/
M. HaiimMeHm nommpeHi Gakrepii MajM TakoXX BHCOKI
kimpkicHi mokasHuku: Veillonella spp. Ta Peptococcus
spp. — Biznosigno 7 1 7,2 1g KYO/mn, Lactobacillus spp. —
6 1g KYO/mun, Enterobacteriaceae spp. — 3,8 Ig KYO/mi.

Uepes 6 MicsIIiB TOCTIHKEHHS JOMIHAHTHI BUIH MiKpO-
OpraHi3MiB y pOTOBi# piguHi (Tabn. 1) Oymu npeacraBieHi
Gakrepisimu poxy Peptostreptococcus y 100% Bumazkis,
10 BiJNOBiZa€ MOKa3HUKAM JO MOYATKy JiKyBaHHSA. Yac-
ToTa OakTepiil Streptococcus 3MeHIuIacs, CKiaBiu 72%,
a Lactobacillus 36unbimmnacs 1o 72%. Uepes miBpoky Bij
MOYaTKYy JIiKyBaHHs 3’aBUBCs S. aureus (58% marieHTiB).

[MommpeHicTh ~ yMOBHO-NIATOTEHHHX  MIKpOOpra-
nizmie (YIIM) cimeiictBa Enterobacteriaceae Ta pomy
Peptococcus xonmuBanacs Bif 29 no 44%, 1110 MO>KHa IOpiB-
HATH 3 TIOKa3HUKaMH 0 ITOYATKy JIKYBaHHS. 3’SBHIIUCS
paninre rpudu poxry Candida (43%), a Takox Bacillus spp.
(29%), Enterobacter sakazakii (15%) ta Porphyromonas
spp. (15%). baktepiii pomy Veillonella BusiBeHo HE OyIo.
Yacrora Staphylococcus spp. 3menmmiace 10 15%.

BusBisimacss  BenmMKa  KUIBKICTH ~ MIKpOOPTaHi3MiB
Porphyromonas i Peptostreptococcus (Biamosiaao 7,2 i 7,4
lg KYO/mi), a Takoxx Streptococcus spp., Staphylococcus
spp. Ta Peptococcus spp. (6-6,9 1g KYO/mn).

VY menmii kinekocti (<4,8 1g KYO/Mn) BuciBanucs
6akrepii S. aureus, Enterobacter sakazakii Ta Lactobacillus
spp., Oaktepii cimeiictBa Enterobacteriaceae Ta rpubu
pony Candida.

UYepes 12 micsmiB Bij ouaTky JIiKyBaHHs Streptococcus
spp. Ta Peptostreptococcus spp. cxnana 100%, mo Bia-
MOBila€ MOKA3HWKAM [0 TMOYATKy YCTAaHOBKH HE3HIMHOI
OpTONOHTHUYHOI amaparypu. [lommpeHicTs OakTepii pomy
Lactobacillus 3pocna, ckmaBmm 84%. Yactota Oakrepiit
Peptococcus spp. (34%) ta Porphyromonas spp. (17%)
3aJIMIIMIIACS TPAKTHYHO He3MiHHOW. [TomupeHicTp iHImX

MIKpPOOpraHi3MiB MaJla TEHJCHLII0 O 3HMXXEHHs: 4ac-
Tora Oaktepiii Staphylococcus spp. 3Menmmnacs 10 67%,
S. aureus — o 34%, Veillonella spp. — mo 17%, Gaktepiit
cimeiictBa Enterobacteriaceae — mo 17% Tta rpubiB pomy
Candida — 1o 34%.

KimbkicTs JOMiHAaHTHHUX MIKpOOpTraHi3MiB
Streptococcus spp. i Peptostreptococcus spp., siki 1o ycra-
HOBKH OpEKeT-CHCTeMH 3yCTpidaircs B KUTBKOCTI Bix 6,9
1o 7,6 1g KYO/m, uepes 12 mic. 3au3mnocs 1o 6,31 6,7 1g
KYO/mn, a Staphylococcus spp. i rpu6iB poxy Candida —
30impImIIIOCs Ha | MOPSAIOK, CKIIABIIH A0 KiHII JIIKyBaHHS
npubausno 5 1g KYO/ma. Kinbkicte Takux OakTepiil, sk
Lactobacillus spp., Peptococcus spp., Veillonella spp.,
Porphyromonas spp. Ta Enterobacteriaceae spp. 3MeHIIIH-
nocst Ha 1-1,5 mopsinky; KOHLEHTpalist IX KOJIMBaiacs Bif
51 6,5 1g KYO/mn. Kinbkicte matoreHHoro S. aureus 10
KiHIIA JTIKyBaHHS 3HU3MWIacA 3 3,5 10 3 1g KYO/mu.

TakuM YMHOM, BCTAHOBJIEHO, IO 3a PIK JIIKyBaHHS
3yOoIenenHux aHoOMallii Ta JedopMariii He3HIMHOIO
OPTONOHTUYHOIO araparyporo BifOyBa€ThCS 3MiHA MIKPO-
OHOTO Tei3aKy pOTOBOI piAWHU y OiK 30UTBIICHHS Kilb-
kocti YIIM, a Takok OB TTATOT€HHUX MiKPOOPTaHi3MiB,
10 03Hadae (hopMyBaHHS TUCcOi03y y MOPOKHUHI poTa.

3rigHo 3 pe3ydabTaTaMd JOCHIPKCHHS, MPOTITOM
6 MicCsI1iB OPTOIOHTUYHOTO JIIKYBaHHS 3 SIBUBCS, 3 OZHOTO
00Ky, S. aureus, MOUTHUPEHICTH IKOTO fAocsria 58%, a KiJib-
kicth — 3,5 1Ig KYO/mMi, a 3 iHImIoro — 30UIbIIHMIACS Yac-
tora (72%) 1 xinbkicTs (4,5 KYO/mi) npeacraBHuKa HOp-
Moduiopu B poToBiii piamHi, Lactobacillus spp. 3 YIIM
HalnomupeHimumu (100%) Ta YUCICHHUMH BHUSIBHIIHCS
Gakrtepii Peptostreptococcus Ta Streptococcus. YactoTa
IHIINX MIKpOOprani3miB He nepesumryBana 50%. Y mari-
€HTIB, Ha APYyrOMYy eTami OpPTOAOHTHYHOTO JIiKyBaHHS,
rpubu poxay Candida Bu3Hauamm y 19 ocib y mopiBHSAHHI
3 MIepPIINM ETaIoM.

Jlo KiHISL pOKy JIIKYBaHHS 32 JOIIOMOI'OI0 OPTONOHTHY-
HOI anaparypH 3aBASKH KOMIIEHCATOPHHM MOXKJIMBOCTSIM
opraHiamy aitei Ta mijuniTKiB y Bimi 12-18 pokiB BinOy-
BA€ThCS TIOBUIFHE BiJHOBJIEHHS SKICHOTO Ta KUIBKICHOTO
CKJIany Mikpodiopu poTOBOI piAMHHU, IK OCHOBHOT'O TIOKa3-
HHKa MIiKpoOiOIIEHO3y POpPOXXHWUHHM pPOTa. 30iMbIImIacs
nommpeHicts (84%) 1 xinbkicts (5,5 1g KYO/Mi) Gakre-
piit pony Lactobacillus, 3HaunO cropoTtmiacs gacroTa S.
aureus i rpu6iB pony Candida (no 34%). Ilommpenicts Ta
KUTBKICTH IpeacTaBHUKiB YIIM Mana TeHIeHIito 10 3MeH-
IICHHS.

V 32% niTelt Ta mUIITKIB Yepe3 3 Mic MicJIs BCTaHOB-
JICHHs amaparypd OyJI0 BHSBJCHO TapHY Tiri€Hy MOPOXK-
HHUHH poTa, Y 9% — He3aJ0BUIbHY, Yepe3 6 MicsliB MoKa3-
HUKH CKJIAJIHM BignoBigHO 14 ta 27%; depe3 12 micsAmin
y 25% pnitell BUSIBICHO T'apHy Tiri€Hy MOPOXHUHU pPOTa
iy 16% — 3ay0BinbHa.

IIpu nikyBaHHI OpeKeT-CHCTEMaMHU B POTOBIH TOPOX-
HUHI CTBOPIOIOTHCS CHeNM(ivHI yMOBH, IO CIIPHYUHIO-
I0Th PO3JIaW CIMHOBUAUICHHS, >KyBaHHS 1 KOBTaHHS,
a IIe B CBOIO YEepry 3aByIU NMPH3BOIUTH A0 HAPOCTAHHS
KUTBKOCTI Ta pi3HOMAaHITHOCTI MIKpOOPTaHi3MiB B POTO-
Bilf TOPOXXHHHI Ta yTBOpPeHHs OiormniBok. [lanwii Hampsm
€ HOBHM, OCKIJIbKM HEBHBYEHHMH 3aJIMIIAIOTHCS IPOLECH
il ¢opMyBaHHS Ta HEMAa€ YITKUX HAMpallbOBaHUX PEKO-
MeHIaIii.
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3a pe3yssraraMi MiKpOOi0JIOTiYHOTO OCIIIKEHHS, CITif
BIZI3HAYUTH HEOTHOPIHICTh BUIAOBOTO CKJIAy MIKpoOiomMy
potoBoi nopoxkHuHu. Y 100% niteit I rpymu (3 3anansHUMU
3aXBOPIOBAHHSMH TKAaHWH IapOJOHTA) IIiJ] Yac OPTOIOH-
TUYHOTO JIKYBaHHS BH3HAYAJIW HASBHICTH 1 ITiIBUINCHHS
ITOKA3HUKIB TATOTEHHUX T4 YMOBHO-TIATOTEHHUX MIKpOOpTa-
Hi3MiB. Pa30M 3 UM 3a3HaYaoch 3HAYHE 3HUKEHHS MTOKa3-
HUKIB CanpoQiTHUX MIKpPOOPTaHi3MiB, IO Y3TOIKYETHCS
i3 pesynpraramu gocmimkers Wade WG. [10]. 3a maamvu
Gomez A, Nelson KE. kmiHi4HI JOCTIIKEHHS, 110 OLIHIO-
0T CTPYKTYPY CIIiBBiIHOIIICHHS TIOBUHHI OyTH B ITO€THAHHI
3 OIOJIONIYHO BIANOBIIHUMU MOJEISAMH, IO JIO3BOJISIFOTH
OLIIHUTH €KOJIOTIYHI JeTepPMIHAHTH MIKpOOpraHi3mis [7].

[Iporpec B 001acTi MOJEKYJISIPHUX METOJIB JliarHoc-
TUKU TPHU3BIB 10 3HAYHOTO BUBUCHHS Pi3HOMAHITHOCTI
JIFOJICBKOTO MIKpOOiOMy Ta CTYIiHb HOTo B3aeMOmil 3 JIroa-
CbKMM OpraHi3aMoM. Po3BUTOK 3yOHOI Osmiku Ouiblne He
MOXKHa PO3IIISIIATH SIK 3araJbHUM TPOIEC, OCKITBKU IIe
BHCOKO 1HAWBIIyaTi30BaHHUHA MPOIEC, KU Ma€ HACIHIIKA
JUTS JTIKyBaHHS 3aXBOPIOBaHb [5]. 3HAUHUIA BiICOTOK BHSB-
JIEHHS MIKpOOpPTraHi3MiB pomy Streptococcus. Y3TOIXKY-
eTbes 3 manuMu pocaimkens Nicolas GG, Lavoie MC., sxi
CTBEp/IKYIOTh, IO ABAIIATH II'SITh BUAIB CTPENTOKOKIB
KOJIOHI3YIOTh POTOBY IMOPOXKHHHY JIIONUHH 1 CKJIaIaloTh
6mm3pko 20% Bix 3arayibHOT KUTBKOCTI OakTepii poToBoi
nopoxxuuni [8]. Sk crBepmkyrors Zhang Y, Wang X, Li H,

Ni C, Du Z, Yan F., mapomoHTOIaToOreH: MarTh 3B 30K
3 TIOYaTKOM Ta PO3BUTKOM OPTOAOHTHUYHO-IHIYKOBaHUX
3anajibHAX MPOLECIB Y SICHAX, IO KOPEJIOE 3 Pe3ybTaTH
HAIIOro AOCiIKEHH [6].

Thomas C, Minty M. [Ta iH.] B CBOiX JOCIIIKCHHIX
MTOKA3ali, 10 BCTAHOBJICHHS HE3HIMHUX OPTONOHTHYHHX
arapariB BIUTMBAE SIK HA MIKpOOHI Tak i Ha KIIHIYHI IMapa-
METpH MApOJOHTa, SIKI YaCTKOBO HOPMANI3YHOTHCS JIHIIE
gepe3 3 MicAr micns iX 3HATTA [9].

OTtpuMaHi JaHi CBigYaTh Mpo HEOOXiMHICTH mOrIHOITe-
HOTO BHUBYEHHS MIKpOOiOIIEHO3y PI3HUX O10TOMIB MOPOX-
HUHHU POTa Ha eTalax OPTOAOHTHUYHOTIO JIIKYBaHHS Ta PO3-
POOKHM CTaHAAPTIB BEACHHS OPTOJOHTHYHHX IAIIE€HTIB, SKi
nepeadayaroTh MPOQIIAKTHYHI 3aX0IH, IO 3armo0irarTh
PO3BUTKY TUCOi03y MOPOKHUHU POTA.

BucHoBku. B poTOBili NOpOXXHMHI IOMIHYIOUUMH
€ ponu Streptococcus, Peptostreptococcus, Lactobacillus,
Bifidobacterium, Enterococcus, Staphylococcus. Y nitei i3
HE3HIMHOIO OPTOAOHTHYHOIO arlapaTryporo B pOTOBIH pianHI
ineHTH(IKyBaTl MIKPOOPTaHi3MH, SKi HE BIACTHBI HOP-
MaJBHOMY MIKpo6ioMy POTOBO{ IIOPOKHIHH, CIIOCTEPIrain
301TBIIICHHS TAPOJOHTO-TIATOTEHHUX MIKPOOPTaHi3MiB, SKi
Hajexartb 1o pomiB Veillonella Neisseria, Actinobacillus,
rpubu poay Candida ta pomuuu Enterobacteriaceae, siKi 3a
CHPUSITIIMBUX YMOB MOXYTb CIIPHYMHIOBATH 1 TIOCHIIIOBATH
3anajibHUM MMpolleC B TKAHUHAX MapoJIOHTA.
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SIkicHe BU3HAYCHHSI BUAVICHHSI AHTHOAKTePiaJlbHUX NpenapariB 0CTEONJIACTHYHHMH
MarepiajamMu, siKi 32CTOCOBYIOTHCSI B CTOMATOJIOTII TA HIeJIeNHO-JIMIeBil Xipypril

Beryn. Ocreonnactrydi (200 KiCTKOBO-3aMiHH1) MaTepialii € MEIUIHAMH BUPOOAMH, SIKi 3aCTOCOBYIOTHCS Y PI3HUX Tay3saX MeIUIUHY,
i cToMaroJioris nepedyBae Ha YMOBHOMY TPETHOMY MICII y CBITi 3a piBHEM iX crioskuBaHHs. KITiHIuHE 3aCTOCYBaHHS OCTEOIIACTHYHMX MaTe-
piaJtiB 3aBXKAN Ma€ PH3UKU iH(IKYBaHHS PaHH NMATOTEHHOIO Ta YMOBHO-IIATOTEHHOIO MIKPO(IIOpOIo, sika MOXKe MOTPAILIATH Ha OlepaniiiHe
none. PapMakoKiHEeTHKA aHTHOAKTEPiaNbHUX 3ac00iB, BBEACHHX [0 CKJIaAy OCTEOIUIACTUYHUX MaTepiaiiB € Majo JOCIi/UKEHIM IMUTaHHIM
B MC/IMIIMHI Ta B CTOMATOJIOTT 30KpeMa.

MeTonoJioris Ta MeTOAH JOCTiXKeHHS. MeTa IOCITiIKeHHS — IIEPEBIPUTH 3a TOIOMOTOI0 SIKICHUX TECTIB TPUBAIICTH BU/IICHHS aHTH-
010THKIB 3 OCTEOIUIACTHYHHX MaTepialiB, sKi 3aCTOCOBYIOTHCS B CTOMATOJIOTI] Ta MIENETHO-IMIEBIH Xipyprii, micasI HonepeaHboi eKCIO3UIIT
MarepiajiB y BimoBinHuX po3unHax. Tpu marepianu («biomin I'Ty, «easy-graft CLASSIC 150» Ta «InterOss» (1-2 mwm)) micist 1000801
BUTPHMKH B pO34MHAX TeHTaMinuHy cynsdary 4,0%, odrokcanuny 5,0%, merponinasomny 5,0% ta neBomineruny 5,0% i HaCTYITHOTO BHCY-
[IyBaHHS, HOMIIaJX B AUCTHIBOBAHY BOY, B SIKill BU3HAYAJIH IIPUCYTHICTh 3aJIMIIKIB aHTHO10THKIB Ha 2-#, 5-i1, 10-if Ta 30-i neHs (i3 3ami-
HOIO BoqM). J{yisi BU3HAYEHHS BUKOPHCTOBYBAJIM SKCIIPEC-TECT JJIsl BU3HAYCHHS aHTHOIOTUKIB Ta iHri0ITOPiB (AHTUCENTHKY Ta MUItHI 3ac00M)
B Mononi «Charm CowSide® II».

Buki1aa ocHOBHOro MaTepiaJjy Aocaixkenns. Pe3ynsraTy ociimkeHHs MOKa3al, Mo TpUBaje BUAIeHHs aHTu6i0TukiB (30 1HIB) cro-
CTepiragocs mpy 3aCTOCYBaHHI PO3YMHY 'EHTAMINUHY CYabhaTy Ta ohIoKCaliHy. 3aTUIIKK METPOHIIa30,1y Ta JICBOMILICTHHY BHUABIISINCS
IO IPYTOTO JHS eKCIEPHMEHTY BKIIIOYHO. 3aCTOCOBAaHA TECT-CUCTEMA € BICOKOUYTIIMBOIO JI0 TEHTAMIIIMHY CyIbdary if odrokcanuny i MeHII
YyTIMBOIO 10 IBOX IHIIMX mpemnapariB. Takok He MO’KHA BUKJTIOYATH YaCTKOBY 1HAKTHBALIII0 METPOHIIa300Ty Ta JIEBOMILIETHHY TIPU B3a€MOIi
3 PEYOBMHOIO OCTEOIIACTUYHOrO Marepiaiy. [Iporecu B3aeMoii okpeMux aHTUOIOTHKIB 3 KiCTKOBO-3aMiHHUMH MaTepianaMu HPUPOIHOTO Ta
IITy9HOTO TTOXOKEHHS ITOTPEOYIOTH MOJANIBIIOTO JI0CIHKSHHS.

BucnoBku. [IpoBeneHi TecTH SKiCHOTO BU3HAYEHHS 3QIMIIKIB aHTHO10THKIB B OCTEOIUIACTUYHUX Marepianax JO3BOJAIOTh MiATBEPAUTH
TpUBaJe BUAUICHHS aKTHBHOI pedoBHHH (1o 30 HiB) MaTepiaiaMy PUPOIHOTO Ta IITYYHOTO OXOPKEHHS IIPU 3aCTOCYBAHHI PO3YMHY I'€HTa-
MiIuHy cynmbgary Ta orrokcanuHy. B3aeMonis MeTpoHiga30iy Ta JIEBOMILETHHY 3 OCTEOINIACTUYHIMH MaTepianaMu noTpebye MOaIbIIoro
TOCIiKEHHS.

KutrouoBi ciioBa: cromaronoris, KiCTKOBa TKaHUHA, KICTKOBO-3aMiHHI (OCTEOIIACTUYHI) MaTepiaiy, aHTHOI0TUKHU, TPUBAJIEC BUIIICHHSI.
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The qualitative determination of the antibacterial substances releasing
by osteoplastic materials used in dentistry and maxillo-facial surgery

Introduction. Osteoplastic (bone substitute) materials are medical products that are used in various fields of medicine, and stomatology
is in third place in the world by the level of their consumption. Clinical use of osteoplastic materials always has risks of wound infection with
pathogenic and opportunistic microflora due to possible contamination of the operative field. The pharmacokinetics of antibacterial agents
incorporated into osteoplastic materials is a poorly studied issue in medicine and dentistry in particular.

Research methodology and methods. The study aims to check the duration of the antibiotics release from osteoplastic materials used in
dentistry and maxillofacial surgery, after the previous exposure of the materials in the antibiotic solutions, by using the qualitative test. The
three materials (“Biomin GT”, “easy-graft CLASSIC 150” and “InterOss” (1-2 mm)) after daily exposure in solutions of gentamicine sulfate
4.0%, ofloxacine 5.0%, metronidazole 5.0% and chloramphenicol 5.0% and subsequent drying were placed in distilled water. Antibiotic
residues in water was determined on the 2nd, 5th, 10th, and 30th days (with water replacement). To determine antibiotics in solutions, an
express test, “Charm CowSide® II” (specialized for detection of residues of antibiotics and inhibitors (antiseptics and detergents) in milk),
was used.

Presentation of the main research material. The study results showed that long-term release of antibiotics (30 days) was observed
when using a gentamicin sulfate solution and ofloxacin solution. Residues of metronidazole and chloramphenicol were detected inclusively
until the second day of the experiment. The applied test system is highly sensitive to gentamicin sulfate and ofloxacin and less sensitive to
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the other two substances. Also, partial inactivation of metronidazole and chloramphenicol in interaction with the substance of osteoplastic
material cannot be excluded. The processes of interaction of certain antibiotics with bone substitute materials of natural and artificial origin

require further study.

Conclusions. The performed tests for the qualitative determination of antibiotic residues in osteoplastic materials allow us to confirm the
long-term release of the active substance (up to 30 days) by materials of natural and artificial origin when using a solution of gentamicin sulfate
and ofloxacin. The interaction of metronidazole and chloramphenicol with osteoplastic materials requires further study.

Key words: dentistry, bone tissue, bone graft (osteoplastic) materials, antibiotics, long-term emission.

Beryn. Ocreorutactuyni (a0 KiCTKOBO-3aMiHHI)
Marepiaqd € MEIWYHMMHU BHpPOOaMHM, SIKi BHCTYIAIOThH
HaJifHUM 1HCTPYMEHTOM TIIpH BiJHOBIICHHI aHATOMId-
HOI mimicHOCTI Ta (YHKIi KiCTKOBOI TKaHWHU Y pi3-
HUX Tally3sfX MENWIWHHU, i CTOMAaToNoris mepedyBae Ha
YMOBHOMY TPETBOMY MiCIi y CTPYKTypi CBiTOBOTO CITO-
KUBaHHA Takux mnpoxaykriB [1,2]. Takox Bimomo, mIo
KJITiHIYHE 3aCTOCYBaHHS OCTEOIUNIACTUYHUX MaTepialliB
3aBXKIM Ma€ PU3MKH iH(QIKyBaHHS paHH MAaTOTCHHOK Ta
YMOBHO-TIATOTEHHOI0 MIKpo(]Iopolo, sika MOXe MOTpa-
IUIATH Ha OllepaliiHe 1oJje, a TAKOXX NOTEHLIHHO MOXKYTh
OyTH NUIAXOM Iepenadi iH(GEKIii BiJ TOHOpa J0 peuu-
M€EHTa, a TaKOXK MiX OIONOTIYHUMHU BUIaMHU. 3a3BUYai,
Oynb-sike XipypriuHe BTpPYYaHHS, SIKE CYHPOBOIKYETHCS
IMIDTAHTAII€}0 OCTEOIUIACTUYHOTO Marepiaixy 10 KiCTKO-
BOro Je(eKTy, 3aBepIIy€eThCs MPU3HAYCHHAM Npodinak-
THYHOTO Kypcy aHTHOAaKTepialpHOI Teparrii, HaigacTimie
3acobamu mmpokoro cuektpy aii [3,4]. [Ipore came BHe-
CEHHS OCTEOIIACTHYHOTO Marepiasly B KICTKOBY pPaHy
MOXX€ PI3KO 3MIHIOBAaTH YMOBH JKUTTEIISIIBHOCTI HABKO-
JIMIIHBOI KICTKOBOT TKaHMHH, MOPYIIYBAaTH MIKPOLIMPKY-
JISILIIO Ta MPOLIECH pereHeparii, CTBOPIOBaTH 30HU TIOTCH-
LIAHOT KOJIOHI3aIil Pi3HOK MIKpO(IOpOr0, 1 BHACIIIOK
LbOTO NMPHU3HAYCHI aHTUO10THKH NIPHU 3arajJbHOMY CIIOCO01
BBEJICHHS MOXXYThb HE MOTPAIUIATH 10 KICTKOBOi paHH.
Came Taki (pakTé Ta BIOCKOHAJICHHS IiJIXOMIB IO JIKY-
BaHHS OCTEOMIENITY PI3HOTO MOXOKCHHS CTHMYITIOBAJIO
JI0O CTBOPCHHS OCTEOIUIACTUYHHX MarepiaiB, sSKi MiCTATh
aHTUOIOTHKH. B cyyacHHX yMOBax Ha MEAUYHOMY PHHKY
MPUCYTHI PsiA OCTEOIUIACTUYHHUX MaTepialliB i3 3a3Hade-
HUMH MOAHMQIKaIisIMHU, ajleé AOCTiIKEHb IOI0 3aCTOCY-
BaHHS TaKWX MEIUYHUX BHUPOOIB y CTOMATOJNOTII € Malo.
Maiio Toro, B cy4acHiidl Xipyprii TpHBaIOTh PO3pPOOKH
Takux Monau(ikaiiii KiCTKOBO3aMIHHHX MarepialiB, e
0 OCTaHHI BHCTYIAJIM CUCTEMaMH TPHBAJIOIO BUJUJICHHS
PI3HUX JIKapchbKUX pedyoBUH. ToOTO, micis iMmperHarii
4y iMepcii Marepiaxy B aHTHOIOTHKAX, MaTepial MOBHHEH
MIPOTATOM TPUBAJIOTO Yacy BUAUISTH aKTHBHY PEUOBHHY
B JIOCTaTHHOMY 00’ €Mi — BHIIe/piBHO MiHIMaIbHIH iHTi0Y-
BaNlbHIN KOHIICHTpAIlii, i HAaBiTh OLBINE — B MiHIMAIbHIN
KOHIICHTpAIlil, fIKa IPUTHIYyE YTBOPEHHs OaKTepianbHOI
OiomniBku. BcTaHOBNIEHO, MO OCTEOIIAaCTHYHI MaTepi-
aJ¥ Pi3HOTO MOXO/KEHHS Ta CKJIaxy 3HAUYHO BiAPi3HAIOTH
y BIACTHUBOCTSAX IIOJ0 HAKOMUYEHHS Ta TPHUBaAJIOi emicii
pi3HuX aHTHOaKTepianpHUX 3aco0iB. Ha BkaszaHi xapak-
TEPUCTHKHM 3HAYHO BIUIMBAE CaM CKJaJ Marepiaiy, Hpu-
POJIHE YU IITyYHE HOTO MOXO/KCHHS, HAsIBHICTh OpraHiy-
HUX/HEOpPTraHIYHUX KOMIIOHEHTIB, caMa XiMi4Ha CIOJIyKa
Marepiaity, orepauniiHi BI1acTHBOCTI BUpOOy (TBEpAHEHHS,
miacTudikallis TOIIO) MOPHUCTICTh i TEKCTypa BHPOOY,
PO3YHMHHICTH yV BOJIi Ta PiAMHAX JIOACHKOTO OpraHi3MYy,
3MaTHICTh A0 pe3opOrii 3 JacoM, HAIBHICTH OI1IKOBOTO
KOMITOHEHTa, SKUI 3MaHUN 3B A3yBaTHCS 3 aHTHOIOTH-
KaMH MeBHUX TPy, Ta iH. [5-8].

Ha croronsi 3 ¢axoBoi npo¢hinbHOI JliTepaTtypy BiIoMO
PO BKJIIOYEHHS JI0 CKJIQAy KiCTKOBO-3aMiHHHMX Marepia-
JB HACTYIMHHX aHTHOAKTEpiabHUX 3acO0iB: aMiKaIluH,
OCH3WIICHIMMIIIH, BAHKOMIIIMH, TaTi(IIOKCAIINH, TeHTaMi-
OUHY cyTb(aT Ta MaIbMITaT, AUKIOKCAIWIIH, JOKCHIIH-
KJIiH, iMilleHeM, KITiHAaMilInH, JTeBOMIOKCAIINH, JIIHE30Ii /1,
MOKCH(IIOKCAIINH, HETHJIMIIIUH, MOJTIMIKCHH, pUbaMilInH
SV, pudamminus, pudaneHTHH, CTPSITOMIIIUH, TaAWTeIU-
KJIIH, TEWKOIUIaHIH, TEeTPALUKIIiH, TOOpaMiuuH, (IyKIoK-
caruiid, GochoMiiut, Gy3uaHHOBA KUCIOTA, Ie(a30iH,
nedanotuH, nedypokcut, runpodirakcanus ta iH. Takoxk
3aCTOCOBYIOTH KOMOiHaIi1 aHTHO10THKIB: amporepunyH B/
BOPUKOHA30J1, BAHKOMIIIMH/aMiKaIllH, BAHKOMIITUH/TTiIepa-
MWDTiH, ratidrokcanyH/(IIFOKOHA30II, JTIHE30J11/ 1anToMi-
[IUH/BaHKOMIITUH, TIeTpiakcoH/ cynpOakTam Ta iH. [1].

3a3HaueHi Moaudikarii OCTCOMIACTHYHUX Marepia-
JB MOXYTH BIUIMBaTH Oe3MOCepeIHhO Ha caMi (i3udHi Ta
XiMiuHI BIacTHBOCTI BHPOOIB, Ta I Ha peakiii opraHizmMy
MarieHTa, sKi mepediraroTb MpOTAroM pe3opOrrii marepi-
ajy Ta 3aMillleHHs WOTO BJIACHOIO KiCTKOBOIO TKaHWHOIO
(3amasipHa BIANOBIAB, MIrpaiiss KJIITHH KpOBI Ta 3ara-
JICHHSI, PICT KPOBOHOCHUX CYAWH, PO3MHOXKEHHS Ta (pyHK-
I[IOHYBaHHS KIITHH ocTebnactuuHoro audepony). Tomy
JIOCHI/KEHHSI, MO’BA3aHI 3 pPO3POOKOI0 Ta BIIPOBAKEH-
HSAM y KIJIIHIYHY TPaKTHUKY OCTEOIUIACTHYHUX MaTepiaiiB
3 aHTUOAKTepialbHUMH BIACTHBOCTSAMU € aKTyaJbHUM
HanpsIMKOM Uil cydacHoi MeauuuHu. dapMaKkOKiHETHKY
TaKMX CKJIQIHHX MaTepialliB, HaNpPHUKIAI JIOCIiJDKyBaIH
M. Stravinskas 3i cmiBasr., y 2019 p., S. Sebastian 3i cmi-
BaBT., y 2022-2023 pp. (BaHkoMinuH 3 0i-(ha3HIMH Kepa-
MiYHUME Matepianamu), N. Bormann 3i cmiBast., y 2023 p.
(6ichasHi kepamiuHi MaTepiaau 3 rearaminuaoM), A. Bidossi
31 cmiBaBT.,, y 2020 p. (kaublii cyabdar/rigpokcHanaTuT
3 BaHKOMilMHOM/TeHTaminuuoM), D. Coraga-Huber 3i crii-
BaBT., y 2022 p. (ayoreHHa KicTKa 3 KJIiHJaMillHHOM/BaHKO-
MinmHOM), A. Guardia 3i criiBaBT., y 2021 (O6eTa-TpuKaibLii
¢ocdar Ta KaNbIiio TiPOKCHAIIATUT 3 EPUTPOMILIMHOM) Ta
ixmI [9-15]. CTOCOBHO BITYH3HSHOI CTOMATOJIOTIT, TO TPO-
TsiroM ocTaHHIX 10 pokiB B YkpaiHi Oyso npoBeneHo okpeMi
momiOHI MOCTiKEeHHs, ane caMa (papMaKOKiHETHKA aHTH-
OakTepiadbHUX 3aC00iB, BBEJCHUX JO CKIATy OCTEOIUIac-
TUYHUX MaTepiaiB, He JocimKyBanacs [16,17].

MeTopnoJ10risi Ta MeTOAH AocTaikeHHsA. Mema docii-
0JiceHHA — TIEPEBIPUTH 3a JIOTIOMOTOI0 SIKICHHX TECTiB
TPUBAIICTh BUIUICHHS aHTHOIOTHKIB 3 OCTEOILIACTHY-
HHUX MaTepiajiB, sSKi 3aCTOCOBYIOThCS B CTOMATOJOTII Ta
HIEJICITHO-TUIIEBIN Xipyprii, Micysl HONePeaHbOT SKCIO3HUITIT
MarepialiB y po3unHaX aHTUOI0THKIB.

Mamepianu ma memoou Oocnioxyncenns. Jjis BUKO-
HaHHS 3alUIaHOBAaHOTO EKCIEpUMEHTy Oyiao oOpaHo
TPU OCTEOIUIACTUYHHMX MAaTepialii, sKi 3aCTOCOBYIOTHCS
Yy CTOMATOJIOTI] — CHHTeTHYHMI Oida3Hmii Marepian «bio-
MiH I'T» (TOB «lleHTp HayKOBO-TEXHIYHHUX MOCIYT
«Paminy, YkpaiHna), CHHTETHYHHUIN BKPUTHH TTOMITAKTHAHO/
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NOJIDIiKOMIHOK — oOosoHkor0  «easy-graft CLASSIC
150» («Regenity Biosciences», CIIIA) Ta npupoanuii
KiCTKOBMH Marepian Onvadoro mnoxomxeHHs «InterOssy
(1-2 mm) («SigmaGrafty, CILA). [lns iMepcii Marepianis
Oyiio 00paHO YOTHPH PO3YMHHU aHTHUOIOTHKIB, SIKI ITUPOKO
3aCTOCOBYIOTBCSI B OXOpOHi 370poB’si: 5,0% BomHMI poO3-
yuH odurokcanuny, 5,0% BOXHMH PO3UMH METPOHINA30IY,
4,0 % BomHMI PO3YMH TeHTaMIIMHY Cyib(ary (BUPOOHUK —
TOB «B® «bazansr», Ykpaina) ta 5,0% BomHHUI po3unH
neBoMmineruny («JleBomikan», BupoOHHK — «O.L.KAR.-
Arpo3ooBer-Cepgicy», YkpaiHa). 3BakeHa /1032 KO)KHOTO
3 MaTepiaiB y INTACTHKOBHX KOHTCHHEPAX 3 KPHIIIKOIO OY/I0
3aHypeHo B 1,0 MJ1 po3unHy aHTHOIOTHKA Ha 24 TOAMHU [IPU
KIMHATHIH TeMmeparypi, KOHTPOJIbHI 3pa3ku OyJIo 3aJIHMTO
JMCTHIILOBAHOO BOJIOIO (puc. 1). Uepes 24 roauHu pinkuii
BMICT KO)KHOTO 3 KOHTCHHEpiB OyJIO acHipoBaHO 3a JIOIO-
MOTOI0 MIKpOIIINETKH, a caMi KOHTEHHEpH 31 3MOYEHUM
MarepiasioM Ha 48 roxuH Oyino MOMIIIEHO 0 TepMOocTaTa
npu Temneparypi 37,0°C m1s moBHOTO BHCHXaHHS. 3To0-
JIOM, JTO KO)KHOTO 3 KOHTCHHEpIB 3 MaTepianoM Oyio BHe-
ceHo 1o 5,0 M1 mucTriIboBaHOI Boau. KonreitHepn 30epi-
raJii B TEMHOMY CEpEIOBHIII MTPH KiMHATHIN TeMITepaTypi.
Ha 2-i, 5-#, 10-ii Ta 30-#1 n1eHb €KCHO3UIIII PiIKUKA BMICT
KOHTEiHepa acmipyBajd 3a IOIMOMOIOK MIKPOIMNETKHA Ta
3HOBY BHOCHJIH 110 5,0 MJI AMCTHIIBOBaHOI Bou. AcmipoBa-
HHUI BMICT mepeiaBaiyi Ha JOCHTIHKCHHS HA BMICT 3aJIUIII-
KiB aHTHOAKTEpiaJbHUX PEYOBUH. 310paHUil PiIIKHHA BMICT
KOHTEWHEpIB ITiCIIsl BIANOBIAHOIO MapKyBaHHS 30epiraiu
B TEMHiH X0i0MMIbHIN mwadi npu temneparypi 4,0-6,0°C.
Jis SIKICHOTO BW3HAYCHHS 3aJIMINKIB aHTHOIOTHKIB
y piOKOMY BMICTi OyJl0 BHKOPHCTAaHO CTaHIApPTHHUI TECT
JUTA BU3HAYCHHS aHTHOIOTHKIB Ta iHTiOIiTOpIB (aHTHCET-
THKH Ta MHKHI 3aco0m) B Moiori «Charm CowSide® II»
(«Charm Sciences, Inc.», CIIIA). BiamoBigHo 10 iHCTPYK-

U

Biomin 0,3 r/ 1,0 Mn
MeTpoHigasony 5%

U

InterOss 0,1 1/ 1,0 mn
MeTpoHigaszony 5%

U

easy-graft 0,3 r/ 1,0 mn
MeTpoHigasony 5%

—_H|

Biomin 0,3 r/ 1,0 Mn
onokcauuny 5%

@

InterOss 0,1 r/ 1,0 mn
ocnokcauuty 5%

@

easy-graft 0,3r/1,0
M ochnokcauuHy 5%

—_H|

Biomin 0,3 r/ 1,0 Mn
reHTamiumuy 4%

@

InterOss 0,1 r/ 1,0 mn
reHTamiuuHy 4%

@ |

easy-graft0,3r/1,0
MIT FeHTaMiuMHy 4%

il BUpOOHMKA, 1HIUBIITyalbHO 3allaKOBaHI MIHINPOOIpKH
3 IHIUKATOPHUM TTOXKUBHUM CEPEIOBHIIEM (arap 3 OpoMo-
KPE30JI0M MYPITyPOBUM), 3aCEICHUM CIIOPaMH TePMOQiTb-
HOi Geobacillus stearothermophilus, pO3KpUBaIU JE30M
CKaJIbIIeNsl Iepe]] 3acToCyBaHHSAM. J[o MapkoBaHOI Ipo-
Oipku B ToBILY arapy BHOcHIM 100 MKJI JOCTIIKyBaHOTO
PO3YMHY OJHOPA30BOKO MIMNETKOK 3 TECTOBOTO Habopy.
Hoctyn n0 mpoGipkd 3aKpHBAIN KICHKOI MPO30POIO
ctpiukoro. [Ipobipkn momimanu Ha 3 TOAWHU A0 BOJOTOI
BogHOI Oami mpm Temmeparypi 64,0+2,0°C, micns doro
BU3HAYald 3MiHYy KOJbopy arapy. [1o3WTHBHHMM pe3yib-
TaToM (IPUCYTHIH aHTHOIOTHK) BBa)KAJIOCS 30€PEKECHHS
CHHBOT0/(pi0IETOBOTO KOJBOPY CEPEIOBHUINA, HETaTHB-
HUM — 3MiHa KOJIbOPY arapy Ha »KOBTHH 4M 3eJICHUI BHa-
CIIZIOK BHJUICHHS MOJIOYHOI KHCJIOTH TECTOBOIO Oakre-
pilaybHOIO KyNbTYporo. PesynbraTy aHasi3yBajg LUIIXOM
npocroro TadbnuyHoro aHainizy B Microsoft Excel 2016.
Bukiaan ocHoBHOro marepianay gociinxenns. ITpo-
BEJICHI JOCII/DKEHHS IMOKa3ald, IO BCl YOTHpH OOpaHi
aHTHOAKTepianbHI 3aco0M B OPHUTiHAIBHOMY PO3YHHI
€ aKTUBHHUMH IIOZI0 TECTOBOI KYIBTYpPH TEPMOQITHHIX OaK-
Tepiif, PO IO CBigYMIA 3aTPHMKA PO3MHOKEHHS MIKpO-
OpraHi3MiB y KOHTPOJIBHUX 3pa3KiB PO3YMHIB aHTHOI0THKIB
(tabm. 1). KoHTponbHI 3pa3Ku iMepcil OCTeOIUTaCTHYHUX
MarepialliB He BOJIOJLJIN TaKO0 BIACTUBICTIO. Takoxk, rmpo-
TATOM TEPIIOi TOOM CKCIO3UINI Marepiany B IMCTHIIBO-
BaHil BOJI KOHIEHTpALlisl aKTMBHOI PEYOBUHH B CHCTEMI
OyIa 10CTaTHROIO, a0M 3yMOBHTH ITPUTHIYEHHS POCTY BCiX
JociiHAX 3pas3kiB. Ha 5 nens nocmigy Tect OyB MO3UTHB-
HHUM JIMIIE Y 3pa3KiB OCTEOIUIACTUYHOTO Marepiaiy, KUK
OyB HacTOSHHWH B po3YMHaX reHraminuHy cyibdary 4,0%
Ta odmokcanuHy 5,0%. Pimgunaa 3 ycix IHIIMX IOCITiTHUX
3pa3KiB He BHKJIMKaJla 3aTPUMKH PO3MHOKEHHS TECTOBOI
KyJIBTYpH MikpoopraHi3miB. Taka >k KapTWHa crocTepira-

U U

biomin 0,3 r/ 1,0 Mn bBiomin 0,3 r/ 1,0 Mn
neBoMiLEeTHHY 5% OWCTHNBLOBaHOI BOOW

U v

InterOss 0,1 1/ 1,0 ma InterOss 0,1 r/ 1,0 mn
nesoMiLeTHHY 5% AUCTHIILOBAHOI BOAM

[

easy-graft0,3r/1,0 easy-graft 0,3 r/ 1,0 mn
M1 NEeBOMILETHHY 5% OWUCTHNBLOBAaHOI BOOM

Puc. 1. Cxema ekcniepuMeHTy
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Tabmuus 1

Pe3ysibTaTn 3acTocyBaHHs iHri0yBajibHOI0 eKCIPec-TecTy Ha 3aJMIIKH AaHTHOIOTUKIB

Jocainnuii 3pazox Jenn 2 Jenn 5 Jenn 10 Jennb 30
Kontpons- (qucTunsoBana Boaa) +¥ + + +
T'enTaminuny cynboar 4,0% — k% - - _
JleBominerun 5,0% - _ _ _
Odoxkcanus 5,0% - _ _ _
Mertpowninazoin 5,0% - _ _ _
Biomin + + + +
Easygraft + + + +
InterOss + + + +
biomin/renTaminuzy cynbgar - - — _
Biomin/neBomineTuH — + + +
Biomin/odnokcanux — — _ _
Biomin/MeTpoHia301 — + + +
Easygraft/rentaminiuny cynbdar - - — —
Easygraft/nesominiernn - + + +
Easygraft/odnokcannn - - — _
Easygraft/merponinazon - + + +
InterOss/reHTamMinuHy Cymbdat - - - _
InterOss/neBoMineTnH - + + +
InterOss/odokcanux - - _ _
InterOss/mMeTpoHigas3osn - + + +

* picm/inmencusHull picm Ky1omypu
**giocymuicms pocmy

nacst Takoxk Ha 10-if Ta 30- geHp excnepuMeHTy. [Ipu-
THIYYBallM PiCT TECTOBUX MiKpOOPTaHi3MiB JIUIIE PiAWHA
31 3pasKiB, SKi epeOyBalli B PO3YMHAX TCHTAMIIIIHY Cyib-
¢dary ta odmokcamuny (puc. 2). OTpuMaHi pe3ynbTaTd
MOXYTB CBITYHUTH PO HASBHICTH Pi3HOI Yy TIIMBOCTI TECTO-
BOI KyJIBTypH 10 0OpaHUX aHTHO10THKIB.

3aranom, pekoMeH[alii BUPOOHHMKA EKCIPEC-TECTY
«Charm CowSide® II» mictsaTh iH(opMaito Tpo MiHi-
MaJIbHO iHTiOyBajbHY KoHUeHTpauito (MIK) rentaminuny
cynegary s 3a3HaueHoro tecry (0,075-0,150 mxr/mn).
Hanux mono MIK oduokcanuay, METpOHIa30Ty Ta JICBO-
MIILIETUHY BHPOOHMK HE HABOAUTH, OCKUIBKM 3a3HaYCHI
Tpenapary 3a3BU4Yail He BUKOPHCTOBYIOTHCSI B MOJIOUYHHX
TTopif KOpiB.

VY nmpodinmpHINA JiTepaTypi MOXKHA 3HAHTH PE3YIbTaTH
JOCTI/KeHb aHTHO10THKOPE3UCTEHTHOCTI OakTepiit pomy
Geobacillus 10 TIpenCTaBHUKIB TPyHnH (TOPXiHOJIOHIB
(map6oduokcanuH Ta enpoduiokcarut), i MIK y 3a3na-
YeHOI TpyIH HPOTHUMIKPOOHMX 3acO0iB € JOBOJNI Maja —
0,0007-0,0034 MKr/mj, 9uM MOYKHA TOSICHHTH BHUPaKCHY
3aTPUMKY POCTY OaKTepill IPOTATOM BCHOTO EKCIICPUMCHTY.
Bonu € BUCOKOUYTIIMBUMH JIO MiKpO/103 (PTOPXIHOJIOHIB.

CTOCOBHO JIEBOMIIIETHHY (XJIOpaM(EHIKOI), TO B IHIINX
JpKepenax HaBosTh iHdopmariro moxo MIK npenapary Ha
npeAcTaBHUKIB pony Geobacillus — 8 mxr/mi, ane iHdop-
Marii came mono G. stearothermophilus — aemae. Cro-
COBHO METPOHIIA30Ily, TO 3arajioM Takuil 3acid € maio-
e(eKTHBHUM MO0 aepoOHMX OakTepiil, IKUMH € TeCTOBI
KyasTypH. Y IOCTYIIHHUX JDKepelax HasBHa iH(opmarris
0710 BIUTMBY METPOHiTa30iry Ha aepoOHi KyasTypu — MIK
Bapiroe Bix 500 mo 1000 mxr/mi [18-20].

YacTkoBo Taka iH(popmaris Moxke OyTH IMiATBEpIKEeHa
1 B HaIIOMy JOCJI/PKEHHI, KOJIM MPUTIHYYBaJbHUI BIUIMB

METpOHia30:1y OyJa0 BHSABIEHO NPH 3aCTOCYBaHHI OpH-
rigameHOTO po3unHy — 50,00 Mr/mMi, Ta Ha JOPyTHHA JACHB
JOCITiKESHHS, KOJIM 3aJIUILIKIB aKTUBHOI PEYOBUHH B TOCJIi-
JUKyBaHIH piauHi Mano OyTu opieHTOBHO 2,83-3,70 Mr/mi.
Cepen WMOBIpHUX HPUYHH HETAaTUBHHUX PE3YyNBTaTiB TecC-
TIB Ha 3QJIMIIKUA aHTUOIOTHKIB MOXKe OyTH TaKOXK po3maj
aKTHBHOI PEYOBHMHH 3 4acOM INpH KIMHATHIH TeMmeparypi
Ta B3aEMOJIS 13 CaMOI PEYOBHHOIO OCTEOIUIACTUYHOTO
Marepiaiy (BUpakeHa abcopOLisi Ta peTeHLisl y CTPYKTypi
rpaHyi1 abo XiMiuHiI B3a€MOJIi CHONYK KaJIbIlilo 3 aHTHO10-
THKOM, 110 TIPU3BEJI0 110 Horo iHakTuBanii). Tomy mpouecu
B3a€MOJIiT OKPEeMHX aHTHOIOTHKIB 3 KICTKOBO3aMiHHHMU
MarepiajlaMi TIPHPOJHOTO Ta INTYYHOTO MOXOKEHHS
HOTPEOYIOTh HONATBIIOTO JI0CiIKESHHS.

OT1xe, OTpHMaHi pe3yJbTaTd TPHBAJIOTO CIOCTEpe-
JKeHHS 3a BHIUICHHSIM aHTHOAKTepialbHUX IIperapariB
OCTEOIUIaCTUYHUMHU MaTepiallaMi CTOMATOJIOTi9HOTO IMpH-
3HAYEHHS TICHIS MONepeaHboi iMepcii B po34nHi aHTHO10-
THKIB JIO3BOJIIOTH TBEPAUTH, IO MOTATOM MICSIIS IICIIs
MPUTOTYBAaHHS CyMIIIl MO3WUTHBHI SIKICHI peaxiii criocre-
piraroTbcsi Ipu B3aeMOJIl Martepialy 3 TeHTaMIlMHY CYJb-
darom ta odokcarmaoM. Came Taki 3aCO0M TEOPETHYHO
MOXXYTh HPOTSITOM TPHBAJIOTO Yacy BHIUIATHCS 3 Marepi-
aly B CEpeJOBHIIE KICTKOBOI paHH, YUM MOXKHA JIOCATaTH
MEBHUX TEpaNeBTUYHUX €(EKTiB B MiCISONEpaIlifHUHA
Tepio.

BucnoBku. B3aemonist KicTKOBO-3aMiHHHX MaTepialiB
3 aHTHOI0TUKAMH Pi3HUX TPYH € MAIOIOCIPKEHUM ITATaH-
HAM. BpaxoByroun wMomumdikamii cydacHHX MarepialiB
Ta BKJIIIOUCHHS JI0 iX CKJaxy MPOTHMIKpPOOHUX PEYOBHH,
HasBHI PEKOMEHMAIi Ta EKCIePTHI AYMKH IIOJ0 HE0O-
X1THOCTI iMepcii OCTEOIUIaCTUYHUX MaTepiajiB B PO3du-
HaX AHTHOIOTHKIB Mepel X 3aCTOCYBaHHSIM MOTPEOYIOTh
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Puc. 2. O6aik pe3yabTaTiB 3acTOCYBaHHS eKCIIpec-TecTy

YTOYHEHHS Ta NEPEeBIpKM Ha CEKCIICPHMEHTAJIBHOMY Ta
KJIiHiYHOMY piBHI. IIpoBeneHi TecTn SKiCHOro BU3HAYCHHS
3aJIMIIKIB aHTHOIOTHKIB B OCTEOIUIACTUYHHUX MaTepiajax
JIO3BOJISIIOTH MIATBEPAUTH TPHUBAJIE BUAUICHHS aKTHBHOI
pedoBunu (npotsarom 30 [HIB) MaTepiajamMud HPUPOIAHOTO
Ta IITYYHOT'O NOXOPKEHHS [TPU 3aCTOCYBAaHHI PO3YHHY TeH-
TamiluHy cynbdary Ta oduiokcanuny. Bzaemonis MeTpoHi-

JIa30JIy Ta JEBOMIIETHHY 3 OCTEOIUIACTHYHHUMH MaTepia-
JaMu TOTpeOye€ TOAIBIIOTO JIOCTIHKEHHS.

IlepcneKTHBH MNOAANBIIUX JOCTIAKEHb. YIOCKO-
HaJICHHSI OCTEOIUIACTHYHHMX MarepianiB Ais morped cro-
MaroJorii HIISIXOM BKIIIOUEHHS 0 iX CKiaxy aHTuOakre-
plaJbHUX PEYOBHH € AKTyaJbHUM HAIpPSMKOM PO3BUTKY
MEIUYHOI HAYKH.
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IIpoTuMikpoOHA AKTUBHICTH METHJIEHOBOI0 CHHBOI'0 TA CBITJIONIOIHOT0 BUIIPOMiHIOBAHHS
B YMOBAX in vitro Ta in vivo

Beryn. AHTHOIOTHKH BiirparoTh KIFOUOBY POJIb y JTiKYBaHHI Ta KOHTPOJI OakTepiadbHuX iH(EKIid. BUHUKHEHHS Ta PO3NOBCIOMKCHHS
PE3UCTEHTHOCTI 10 POTUMIKPOOHHX 3ac00iB MiIBUIIY€E BAXKICTh Mepediry XBopoO, 30ibliye piBeHb CMEPTHOCTI Ta 3yMOBIIIOE 3HAYHI €KO-
HOMiYHi 30uTKH. OHNM 31 IUTIXIB NOJONAHHS JaHOi NI00aIbHOI IPoOIeMH € BUKOPUCTAaHHS (OTOXIMIYHHUX METO/IB, 30KpeMa aHTUMIKPOOHOT
¢boromHaMivHOI Tepamii.

MeTa Joc/TiIKeHHs] — BU3HAYUTH CYyMICHHIT BIUTUB (hOTOCEHCHOITi3aTOpa METHIICHOBOTO CHHBOTO Ta CBITIONIOAHOTO BUIPOMIHIOBAHHS
YEpBOHOTO CIIEKTPY Ha MIKPOOPTraHi3MH, BHAIIEHI BiJl XBOPUX HA XPOHIYHHI IeHepati3oBaHUN MapoXOHTHT B EKCIIEPUMEHTAIBHHX Ta eKC-
MEPUMEHTATBHO-KITIHIYHUX J0CIiHKCHHSX.

Marepiaiu Ta Mmetoau. Buueno cymichuii Biutus 0,1% BOJHOr0 pO34MHY METHIEHOBOTO CHHBOTO Ta CBITJIOIOJHOTO BHIIPOMIHIOBAHHS
YepBOHO-IH(pPAUYEPBOHOTO Jiaa3oHy Ha iHTEHCUBHICTB POCTY Streptococcus mutans B yMOBax in Vvitro, a TAKOXK JIiF0 BKa3aHUX (aKTOpiB Ha
MiKpoIIOpy apOXOHTANBHUX KHIIEHb XBOPHX Ha XPOHIUHUIT reHepalTi30BaHUii TAPOJOHTHT.

Pe3yabraTn fociikenb Ta ix o0ropopenns. BecraHosieHo, 1[0 KOMIUIGKCHHH BIUTHB (oToCceHCHOIT3aTOpa Ta HU3bKOIHTEHCHBHOTO
BUIIPOMIHIOBaHHS 3yMOBIIIO€ CYTTEBHH MPOTHMIKpPOOHMH €(eKT IIOI0 JOCIIIKYBAHOTO INTaMy, SKHH 3HAYHO MEpeBUIIye €(eKT BILIUBY
JaHMX YMHHMKIB OKpeMo. Binznauanu Gaxrepuupnanuii edekr Ha Mikpodiopy HapoIOHTaIbHUAX KUIICHb IPH BUKOPHCTAHHI 3aIIPOIIOHOBAHOT
METOJIMKH B KJIIHIKO-€KCIIEPUMEHTAIbHUX JOCIIIKEHHSX.

BucnoBku. BpaxoByroun psji nepeBar BUKOPHCTAHHS (POTOAMHAMIYHOT Tepamii — aKTUBHICTh IIOAO0 IIMPOKOTO KOJIa MaTOTeHIB, MOMKIIH-
BICTb IIPOBEJICHHS MPOLIEAYP Y BAXKKOJOCTYITHIX MICISX, MAITY iHBa3UBHICTh, BiICYTHICTh IIOOTYHUX e(EeKTiB, JaHUI METOX MOXKE OYTH BHKO-
pHUCTaHUii IPH JiKyBaHHI XPOHIYHOTO reHepasIi30BaHOrO MAPOJJOHTHTY Ta IHIIKX MAaTOJIOTiit POTOBOT MOPOKHUHH, 3yMOBJICHUX TTATOTCHHUMH
Ta YMOBHO-IIATOT€HHIMH MIiKpPOOpPTaHi3MaMHu.

Kunro4oBi cii0Ba: HU3bKOIHTEHCHBHE BUTIPOMIHIOBaHHS, Streptococcus mutans, XpOHIYHHUI TeHEepaTi30BaHHH TapOIOHTHT, aHTUMIKPOOHA
(oroanHaMiYHa Tepartis.
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Antimicrobial activity of methylene blue and LED radiation in vitro and in vivo

Introduction. Antibiotics play a key role in the treatment and control of bacterial infections. The emergence and spread of antimicrobial
resistance increases the morbidity and mortality rate of diseases and causes significant economic losses. One of the ways to overcome this
global problem is the use of photochemical methods, in particular antimicrobial photodynamic therapy.

The purpose of the work was to determine the combined effect of methylene blue photosensitizer and red spectrum LED radiation on
microorganisms isolated from patients with chronic generalized periodontitis in experimental and experimental-clinical studies.

Materials and methods. The combined effect of a 0.1% aqueous solution of methylene blue and LED radiation of the red-infrared range
on the growth intensity of Streptococcus mutans in vitro, as well as the effect of these factors on the microbiome of the periodontal pockets of

patients with chronic generalized periodontitis, was studied.

Results and discussion. It was established that the combined effect of the photosensitizer and low-intensity radiation causes a significant
antimicrobial effect on the studied strain, which significantly exceeds the effect of the impact of these factors separately. A bactericidal effect
on periodontal pockets microflora was noted when using the proposed method in clinical studies.

Conclusions. Taking into account several advantages of using photodynamic therapy — activity against a wide range of pathogens, the
possibility of carrying out procedures in hard-to-reach places, low invasiveness, and the absence of side effects, this method can be used in the
treatment of chronic generalized periodontitis and other pathologies of the oral cavity caused by pathogenic and opportunistic microorganisms.

Key words: low-intensity radiation, Streptococcus mutans, chronic generalized periodontitis, antimicrobial photodynamic therapy.

Beryn. BigkpuTTs aHTHOIOTHKIB — OJfHE 3 HAWOLIBII
BaroMHX JIOCSITHEHb HayKH, a iX TepaneBTHYHE 3aCTOCY-
BaHHS € CIIPaBXHIM JUBOM B icTopii MeaunuHu [1, 2].
Pazom 3 TuM, pO3BHUTOK pPE3MCTEHTHOCTI JO TNPOTUMI-
KpOOHHX 3ac0o0iB € MPUPOIHIM Ta HEBIIBOPOTHUM IIPO-
necoM. Ha cporomuimHii IeHb CTIMKICTh 4O aHTHOIOTH-
KiB, SKi ITUPOKO BUKOPHUCTOBYIOTh Y MEIWYHIN MPaKTHUII
€ HEBUPIMIEHOIO TI0O0AIBHOI0 MPOOIEMOI0 B Tally3i 0XO0-
POHH 30pOB’S Ta OAHIEIO 3 HalO1mpmuX 3arpo3 XXI cro-
mitts 3, 4, 5].

[MommpeHHst CTIMKOCTI MOTIPIIMIO PE3yJbTaTH JIKy-
BaHHS, 30KpeMa XPOHIYHOTO T'€HEepajli30BaHOTO MapoJ0H-
tuty. [Ipn mapomoHTHTI PYyHHYIOTBCS 3B’S3KH MIiX OIO-
PHOIO TKAHWHOIO 3y0a (TKaHWHOIO NTApOIOHTA) 1 3yOoM, 1 11e
CTBOPIOE OCHOBY JUISl TIOSIBM NapOJOHTAIBHHX KHIIEHB,
B SIKHX MOYK€ BIDKUBATH IIHPOKUH CIIEKTP HapOTOHTAIEHUX
maroreHiB [6]. BHacHiMOK CTIKOCTI MiKpOOpPTraHi3MiB 10
AHTHOIOTHUKIB Ta BiJICYTHOCTI AOCTYITYy O TIHOIINX IiNIsi-
HOK TapOJOHTAIFHOI KHIIEeHI, TpanuIiiiHa Teparis mapo-
JIOHTHTY, sSIKa BKJIIOYae B ceOe 3HATTA 3yOHMX BiAKIIAJICHB
Ta BUKOPUCTAHHS MEANKaMEHTO3HOTO JIKYBaHHS 3 IPOTH-
MIKpOOHHMH 3aco0aMU He 3aBXKAW TMPUHOCUTH OakaHUi
pesyasrar [7, 8].

Cepea 4YMCICHHUX LUIIXiB OOpOTHOM 31 CTIHKUMH
MIKpOOpraHi3MaMH, MO>KHa BHIIUTH TPH OCHOBHI Mij-
XOIIU: pO3p0o0Ka HOBUX aHTUOIOTHKIB 200 BIOCKOHAICHHS
BIIOMUX aHTHOAKTepialbHUX 3aco0iB [9], CHHTE3 HOBHX
XIMIYHHX CHOIYK 3 aHTUMIKPOOHUMH BIIacTHBOCTAMH [ 10,
11, 12] Ta meski anpTepHATHBHI METONHU, 30KpeMa BUKO-
puctanasa Oakrepiodari [13] Ta GoTOXIMIYHUX METOIIB
[14, 15, 16].

OnuH 3 HanPSIMKIB, SIKI PO3BUBAIOTHCS HAWOUIBIN JHHA-
MIYHO € aHTUMIKpoOHa (oTomuHamiuHa Tepamis (adT).
JlaHuit MeTox moJsira€ y BUKOPUCTaHHI (OTOCEHCHOLTI-
3atopa (PC) 3 momanpmIM ONMPOMIHEHHSM HU3BKOIHTCH-
CHUBHHM BHITPOMIHIOBAHHSM BiIIIOBITHOT TOBKUHH XBUIIL.
Lle 3amyckae QoTroauHaMidHy peakxiiifo, M0 MPU3BOAUTH
IO YTBOPEHHS aKTUBHUX (opM KHUCHIO [15, 16, 17]. OcHo-
BHuME TiepeBaramu a®/IT e edextuBHa nis gk Ha [pam-
MO3UTHBHI, Tak i Ha [pamM-HeratuBHI MiKpOOpPTaHi3MH,
a TakoXX rpulu, HAUTIPOCTIIT Ta BipycH, Majia iHBa3UBHICTh
Ta BIJICYTHICTh IHIlyKyBaHHS PE3UCTEHTHHX mtamis [18].

Hes3Bakaroun Ha JOCTaTHHO 3HAYHY KUIBKICTh HayKoO-
BUX Mpallb MPUCBSIUEHUX JOCITIPKeHHIO MexaHi3miB ad/[T
[15-18], psn nuTaHh MIOAO MEXaHI3MIB OIONOTiYHOI il
3aJIMIIAIOTHCS BIAKPUTUMH. 30KpeMa He JI0 KiHIS 3po3y-
MUINM € CTYTiHb BIUIMBY TaKHX IapaMeTpiB BHIIPOMiHIO-
BaHHS SK MOJIPHU3AIlis Ta KOTEPSHTHICTh Ha Pi3Hi BIACTH-
BOCTI MikpoopraHi3miB. ToMy akTyaJsHUM € JOCIiIKCHHS
BIDIMBY DPi3HHX PKEpeT HU3HKOIHTEHCUBHOTO BHUIIPOMIiHIO-
BaHHs Ha 010J10T14HI 00’ €KTH, a TAKOXK 1X IMOE€IHAHUH BIIJIUB
3 ®C npu dpoTroarHAMIUHIHN Teparii.

MeTta poOOTH — AOCTIIUTH CYMiCHUN BIUTMB (DOTOCEH-
cuOLTI3aTOpa METHJICHOBOTO CHHBOTO Ta CBITIOHIOIXHOTO
BUIIPOMIHIOBaHHSI YEPBOHOTO CIIEKTPY Ha MiKpOOPTaHi3MH,
BUJIIJICHI BiJI XBOPHX Ha XPOHIYHUH T'eHEpaNi30BaHUM
[IapOJOHTUT B YMOBAX in Vi{ro Ta in vivo.

MerTonmoJioris Ta MeTOIH AOCHiIzKeHHs. JoCTiTKeHO
kommuiekcHuH BIiuB OC 0,1 % BomHOro po3unHy METH-
JICHOBOTO CHHBOTO Ta CBITJIOAIOJHOTO BHITPOMIHIOBaHHS
YepBOHO-1H(PPAYEPBOHOTO CIIEKTPY Ha IHTCHCHBHICTH
pocty Streptococcus mutans, BUAUICHOTO Bi XBOPOTO Ha
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TreHEPaIi30BaHUIN MAPOMOHTHUT, SIKHH MPOXOIUB JIIKYyBaHHS
B YHIBEPCHUTETCHKill cTOMaTomoriynii momikiiHimi. [lep-
BHHHUI MOCIB POBOAMIM Ha KpoB’sHui arap (KA). dami
JOCIIKYBAJIM KOJIOHIT, sIKi JaBaJTH 0. TeMOJIi3 OaKTepioCcKo-
MIIYHAM Ta OaKTEePioTOTigHIM MeTogaMu. {JIst 0CTaTO9HOTO
niarHo3y BukopucroByBain tect-cucteMmy CTPEIITOtect
16 («PLIVA-Lachema a.s.», Hecbka pecmy0iika).

Hdus mocmimkenHs BBy ©C Ta HU3BKOIHTEHCHUB-
HOTO BHIPOMIHIOBAHHS in Vitro Opanu JI0OOBY KyJIbTYpYy
JOCIIKyBaHOTO IITaMy Ta 3 JOIIOMOTOI0 JEHCHTOMETpa
(DEN-1, Biosan, Jlatsis, 2016) cranmapTu3yBaiv B pin-
KOMY TMOXXHBHOMY CEPENOBHIIl A0 CTaHIAPTy MYTHOCTI
0,5 3a Mak-®apnangom. OTpuMaHUil 1HOKYJIIOM JIOIaT-
koBO po3Bomwian B 1,25x10° pasis. Ilicns uporo Mikpo-
OpraHi3Mu Jimwid Ha 4 rpynd. 1-y — KOHTPOJBHY Tpymy
nepeciBaiy Ha IIiIbHE MOXKKBHE cepenoBuie KA y yaniku
[etpi. MikpoopraHizmu 2-0i TPyIH OIPOMIHIOBAIU CBIT-
JIOMIOJJTHAM BUIIPOMIHIOBaHHSM YePBOHO-1H(PauepBOHOTO
cnektpy npu ekcro3uii 10 xBunuH ta yactortoro 8000 I'm.
Jo iHOKymrOMy MikpoopraHizmiB 3-oi rpynu gonasam ©C
METWIEHOBUI cuHiM y cmiBBigHomenHi 1:10, BuUTpuMmy-
Banu y TemMpsiBi 20 XBIIMH Ta nepeciBayin Ha yaniku [letpi
3 KA. o iHOKyImtoMy 4-0i Tpyn¥ AOaBaJld METHICHOBUH
cuHii (y aHaJOTriYHOMY CITiBBiJHOILIEHHI 3 3-0I0 IPYIOI0)
Ta micas 20-XBHJIMHHOI TEMHOBOI (a3u ONPOMIHIOBAIIN
CBITJIONIOAHAM BUIIPOMIHIOBAaHHIM (aHAJIOTIYHUMH 3 2-010
IPYIOIO TIapaMeTpaMu).

BpaxoByroun IIBHIKI TEMIH POCTY Ta PO3MHOXCHHS
MIKpOOPTaHi3MiB Yy PIIKHX CepeloBHINAX, MEepeciB iHO-
KYyJIIOMY PI3HHUX IpyIl IPOBOAWIN OfHOYacHO. [Ipu 1pomy
00’eM 1HOKYJIIOMY, SIKH TiepeciBany Ha yamku 3 KA Oys
OZIHAKOBUM ISl BCIX NOCHTIIPKYBaHHX TIPYI Ta CTaHOBUB
200 M. Meronuka ¢opMmyBaHHS TPyl MIKpOOpraHi3miB
Ta MPOBE/ICHHS AOCIIPKCHb aHAJIOTIYHA OIIMCAHUM B JIiTe-
parypHUX mxepenax [19], a Takox paHime omyOIiKoBaHHM
BJIACHUM JIOCITI/UKEHHSM 3 iHIIUMHU BHIAMH YMOBHO-IIATO-
TeHHHUX MiKpooprasi3mis [15].

[Micns mepeciBy MiKpoOHOTO IHOKYITIOMY Ha YaIlKH
[erpi, ocranni inkyOyBanu B Tepmocrari rpu 37 °C mpo-
TsiroM 24 roauH. I[Ticnst bOro IHTEHCHBHICTD POCTY BU3HA-
Yaly MiIpaxyHKOM KUTBKOCTI KOJOHIM MIKpOOpraHi3MiB.
VYei cepii mocnijpkeHb mpoBoawin S-kpatHo. OTpuMai
JIaHI CTAaTUCTUYHO OOpOOJISITH: BU3HAYAIN CEepeaHE apud-
METHYHE Ta CTaHIAapTHE BiIXWJICHHS BHOIpok. J{ns BcTa-
HOBJIEHHSI JIOCTOBIPHOCTI PI3HHI MK €KCIIEpUMEHTaIIb-
HUMH TPyIaMH Ta KOHTPOJEM BHPaxXOBYBAJIU t-KpUTEpiit
CTprOofieHTa, KOPHCTYIOUHCH KOMIT IOTEPHOIO ITPOTPAMOI0
Statistica 10.0.

Hns pocnimkennss BrumBy ®OC Ta CBITIONIONHOTO
BHUITPOMIHIOBAHHS i1 Vivo Y TIAPOAOHTANBHI KHIIECHI XBO-
pux (n=5) Ha XpOHIUYHMH TeHEPaNTi30BaAHUH ITAPOJOHTHUT
BHOcunu 0,1 % po34rH METHIEHOBOTO CUHBOTO, IPOTSITOM
20 XB BUTPUMYBAJIX TEMHOBY (a3y. [laii mpoBOIMIN OTIpo-
MiHEHHSI yPaKEHOI AUITHKH SICEH CBITIOMI0HIUM BUITPOMi-
HIOBaHHAM 3 Bifcrasi 2-5 ¢M Ta ekcno3umnicro 10 XBrIMH
(puc. 1).

3abip MikpodIopy 3 MapOAOHTAIBHUX KHUIICHb MAalli-
€HTIB IIPOBOMIIM CTEPHIIBHUM OHOPA30BHM TaMIIOHOM Ta
BHOCHJIM Ha TPaHCIIOPTHE CEPEIOBHILE IO ONPOMIiHEHHS,
TTicIist TEMHOBOT (pasu Ta Mmiciist ONpOMIHEHHS 3 TOJAJIBIINM
nepeciBom Ha vamiku [Terpi 3 KA.

Puc. 1. OnpomiHeHHs1 AiJISIHKYU SICEH CBITJIONIOMHUM
BHUIIPOMIHIOBAHHSIM

Jlxepeno CBITJIONIOAHOTO BHIIPOMIHIOBAHHS — IIpH-
nan Medolight-Red (Bioptron light therapy system by
Zepter Group, IlIBeiinapist), skuif TeHepye CBITIONIOAHE
BHIIPOMIHIOBaHHS UYEPBOHO-iH(pauepBOHOTO Hdiala3oHy
(A=640+30 Ta 880+30) 31 HIILHICTIO MOTYXHOCTI 5,35 MBT/
cm? (3 Bigcrani 0-1 cm). Bubip mkepera BUITPOMiHIOBaHHS
00yMOBJICHHH, 30KpeMa MKOM MTOTJIMHAHHS METHIICHOBOTO
CHHBOTO y YepPBOHOMY Jiana3oHi crekrpa (A=664 um) [20].

BukJjax ocHOBHOTro Marepiany pocaigxeHHs. Bera-
HOBJICHO, 1110 ONPOMIHEHHS HU3bKOIHTEHCUBHHUM CBITJIONI-
OJTHMM BHUIIPOMiHIOBaHH:M, noaaBanHs @C 0,1 % BomHOTO
PO3YKMHY METHJICHOBOTO CHHBOIO, a TaKOXX KOMIUIEKCHUI
BIUIMB BKa3aHUX (PaKTOPIiB CyTTEBO BIUIMBAIOTH HA iHTEH-
CUBHICTB JOCIIKYBaHOTO mTamy S. mutans (puc. 2).

SIK BUHO 3 pHC. 2, Yy KOHTPOJBHOI TPyMH BiA3HAYATIH
Maibxe cyminpHu pict Ha gami [letpi, gepes mo HemMoXx-
JTUBO OYyJIO TPOBECTH MiIPaXyHOK KiIBKOCTI MiKpOOHUX
KoJoHiM. Takok YacTKOBO CYIUTBHO POCIH MIKpoopra-
Hi3MH 2-01 TpymH, sKi Oyau ONMpOMiHEHI CBITIIONIOTHUM
BUIIPOMIHIOBaHHSM, X04a CIIiJI BIJI3HAYUTH JIEII0 MEHIIY
IHTEHCHBHICTh POCTY, IOPIBHSAHO 3 KOHTpojeM. Metu-
JICHOBHH CHHIH CYTTEBO 1HTIOyBaB picT IOCIIIKYBaHOTO
wramy S. mutans, a KUIbKICTb MIKDOOHMX KOJIOHIH Ha yai-
kax [leTpi cranoBmna B cepeqabomy 88,4+14,7. HaitOinbim
CYTTEBUH MPOTUMIKPOOHMH BIUIMB BiA3HAYaJIN TPH J0/1a-
BanHI PC 3 MoganbIIMM ONPOMIHEHHSIM MIKpOOPIaHi3MiB
4-0oi rpynu. CepenHs KiNBKICTh MIKpOOHHMX KOJIOHIH Ha
yamkax Ilerpi npu npomy cranosmia 10,6+£8,7. V okpe-
MHX cepisx (OTOAMHAMIYHUI BIUTHB TOBHICTIO MIPUTHITY-
BaB PIiCT JOCIIKYBaHIX MIKPOOpraHi3MiB 4-01 rpym, o
30KpeMa IEMOHCTPYe€ pHc. 2. TakuM YUHOM, iIHTEHCHBHICTh
pocTy MiKpoopraHi3miB 4-oi rpynu Oyna Ha 88 % HIKUOIO,
MOPIBHSHO 3 3-0t0 rpymoto (p<0,0001).

Pesyneratn mpotumikpoOHOi aktuBHOCTI ad/[T Ha
MIKpO(JIOpy HapOIOHTAIBHUX KHUILIEHb XBOPHX Ha Xpo-
HIYHUHA TeHepasli3oBaHUH MapoOJOHTUT IpPEACTaBICHI Ha
puc. 3.
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Puc. 2. Pict S. mutans na yamxkax Ilerpi 3 KpoB’stHUM
arapoM 1 — KOHTPOJILHA IPyNa; 2 — oNPOMiHEeHHS
CBITJIONIONHUM BUIIPOMIHIOBAHHAM 3 — 1001aBaHHS
METHJIEHOBOTO CHHBOTI0; 4 — METHJIEHOBHUII CUHIM +
ONPOMiHeHHS

B ymoBax in vivo mporumikpoOHa aktuBHiICTH DC
METHJIEHOBOTO CHHBOTO BHSIBHJIACS HIKYOIO, ITOPIBHSIHO
3 eKCIepUMEHTaJbHUMHU CEpisiMH in vitro. Xoda y mepe-
Ba)XKHIH OLTBIIOCTI BUMAIKIB MPH Bi3yalbHIl OLIHII POCTY
MikpoopranizmiB Ha vamkax Ilerpi 3 KA cmocrepiramu
JICII0 HIDKYY IHTEHCHBHICTH POCTY IMOPIBHSHO 3 KOHTPO-
JIeM, BUPa)XEHOTO OaKTEPHILUIHOTO eEKTY He BiJ3HAYAIIH.
KommnekcHuii BB ®C 3 HOJANBIIAM ONPOMIHEHHSIM
CBITVIOZIIOZIHUM BHITPOMIHIOBAHHSIM YEPBOHOTO CIIEKTPY
MIPOSIBUB BHCOKY AaKTHUBHICTh SK B €KCIIEPHMEHTAJIBHHUX,
TaK i KITIHIKO-EKCIIEPUMEHTAIBHUX JIOCIIKCHHSX.

VY 3B’s13Ky 3 CyIIJIbBHUM POCTOM BHCISTHHX 3pa3KiB SIK /10
MPOIeTypH, TaK 1 B cepisx 3 momaBanHsM OC micis Tem-
HOBOI (a3u, KUTBKICHE MOPIBHAHHS MIKpOOHHMX KOJOHIH
He npoBoamiy. CepenHs KUTBKICTh KOJIOHIH TIPH IOCiBi HA
gamku [lerpi marepiamy B3groro micis mnpoBeneHHs OT
cranoBmia 22,8+9.4.

JliteparypHi nani [15, 17, 21] cBiguarh, 1m0 aHacpOOHI
MiKpoopraHiamMu 3HauyHo Ounbir wyTiusi go ad/IT, mopis-
HSTHO 3 aepoOHUMH Ta (aKyJbTaTUBHO aHaepoOHuMHU. Lle
TIOSICHIOETHCSL BIICYTHICTIO B aHaepoOiB (hepMEHTIB aHTHU-
OKCHJIAaHTHOI CHCTEMH, SIKi YTHJII3YIOTb peakTHBHI (opmu

Puc. 3. Pict mikpoopraHi3mis, BUcisHHX
i3 MapoAOHTAJILHMX KHIIEHb XBOPHUX.
1 — 10 npoBeeHHsI NpoUeaypPH; 2 — micasi BHECEHHS
®C Ta 20-XBHINHHOI TEMHOBOI (a3u;
3 — micas npoBegenns a®AT

KHCHIO, 30KpeMa CYIICpOKCHIAHIOH, TiIPOKCHII aHIOH Ta
MIEPOKCH]] BOIHIO. BpaxoByroumn, mo abcomoTHa OLTBITCTh
MApOIOHTOIIATOTEHHUX MIKPOOPTaHi3MiB € aHaepoOHHMHU
[22], Buxopucranas a®/IT € edekTHBHIM METOOM CaHa-
il MapoNOHTANbHHUX KUIIEHb Y XBOPHX Ha IApONOHTHUT.
[TepcrieKTHBHICTh JAHOTO METOAYy OOYyMOBJICHA TaKOX
psanom nepesar adJIT, 30kpeMa BiZICyTHICTIO BHPaKEHHX
MPOTHUIIOKA3iB.

BucnoBku 3 pgociaimkennsi. KommiekcHuit BiuB
¢orocencubinizaropa 0,1 % BOmHOrO PO3UMHY MeETHIIE-
HOBOTO CHHBOTO Ta CBITJIOJIONHOTO BHIPOMIHIOBAHHS
YepBOHO-1H(PAYEPBOHOTO CIEKTPY HPOSIBIISIE CYTTEBY TPO-
TUMIKPOOHY aKTHBHICTH HIOAO JOCHI[HKYBAaHOTO INTaMy
Streptococcus mutans B EKCIICPUMCHTAIILHAX JOCIIIKEH-
HSX, @ TAaKOXK TPH KIiHIKO-eKCIIEPUMEHTAIBHOMY 3aCTOCY-
BaHHI JUIs caHallii MapoJOHTAIbHUX KHUIIEHb y XBOPHX Ha
XPOHIYHHIM TeHEepaIi30BaHUil MapOJOHTHUT. BpaxoByroun
PpsiI TIepeBar Ta BiJICYTHICTh MOOIYHUX e(eKTiB, 3aIPONIOHO-
BaHa METO/IMKa MOXe OyTH PEeKOMEHIOBAaHA JUISl JIIKyBaHHS
3aXBOPIOBaHb TKAHWH MApOAOHTY Ta IHIIMX MaTOJOTTYHUX
MPOLIECIB POTOBOI MOPOKHUHH, 3yMOBJICHUX NaTOr€HHUMHU
Ta YMOBHO-TTaTOTeHHIMH MiKpOOPTaHi3MaMH.
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BnuiuB BiiiHM IpoTH pocilicbKkoi BOEHHOI arpecii Ha piBeHb OLIHKH HACeJeHHAM
OTPHUMAHOI CTOMATOJIOTIYHOI JOIIOMOTH

Beryn. Meta: focninuty BIUIMB BiHH MPOTH POCIHCHKOT arpecii Ha piBeHb OLIHKU Pi3HUMHU KaTETOPisMU HACENCHHS OTPUMAHOI CTOMa-
TOJIOT14HOT IOTIIOMOTH.

Marepianan Ta Meroau. Mamepianu: pe3yabTaTH COLIONOTTYHOTO AOCTIIKEHHS cepen 294 MOCTIHHUX JKUTENIB 3aKapnaTchkol 00macTi
Ta 211 BUMyIeHHX nepeceneHuiB. Memoou. 610110CeMaHTHYHUN, CTPYKTYPHO — JIOTTYHOTO aHAII3Y, COLIOTOTYHIN, METUKO-CTaTHCTUIHHUI.
[Mpu poBeneHHI qocimKeHHS 0yI0 30epekeH0 KOH(iAeHIIHICTD JaHUX PO PECTIOHICHTIB.

Pe3yabraTn. PiBeHb KUIBKOCTI 3BepTaHb MOCTIHHUX XUTENIB 3aKapHaTchKoi 00IacTi 10 AepKaHHX CTOMATONOTIYHUX 3aK/IajiB 3HU3HB-
cs B 1,8 pasy Ta 10 mpuBaTHUX JiKapiB-cTOMAaToNoriB 3pic B 1,9 pasy. PiBeHb KinbKoCTi 3BepTaHb BUMYLICHHX HEPECENCHIB 10 IePrKaHUX
CTOMATOJIOTTYHHX 3aKJIafiB 3HU3UBCA B 1,3 pa3y Ta 10 NPUBATHHX JiKapiB-CTOMATONOTIB 3pic B 1,9 pasy. PiBeHb 3a10BOJICHOCTI OTPUMAHOIO
CTOMATOJIOTTYHOIO JIOTIOMOTOIO B JIEPKABHOMY CEKTOP1 OXOPOHH 3I0POB’ S TIOCTIHHUX KUTEINIB 3aKapnaTchkoi 00IacTi ckopoTuscs B 1,5 pazy
i ckinaB 53,9%, a piBeHb 3aJJOBOJICHOCTI OTPHMAHOI0 CTOMATOJIOTIYHOIO JJOTIOMOTOI0 B IIPUBAaTHOMY CEKTOPI OXOPOHHM 3/10POB’SI CKOPOTUBCS
B 2,3 pasy i cknaB 29,1%. PiBeHb 3370BOJIEHOCTI OTPUMAHOI CTOMATOJIOTTYHOO JOMIOMOTOK BUMYIICHHX MEPECENCHIIIB B ICPKABHOMY
CEKTOPi OXOPOHH 30POB’sl CKOPOTHBCA B 1,2 pasy i cknas 60,6%, a piBeHb 33J0BOJIEHOCTI OTPHIMAHOO CTOMATOJIOTIYHOIO JIOTIOMOTOIO B TIPH-
BATHOMY CEKTOPI OXOPOHH 3[0pPOB’s CKOpPOTUBCS B 1,7 pasy i cknas 9,9%.

BucHoBKkH. B X011 1poBeseHOTO JOCTIKEHHS BCTAaHOBJICHO HEraTHBHHUIT BILUTMB BiffHM IIPOTH POCIHCHKOI BOEHHOI arpecii Ha piBeHb 3310~
BOJICHOCTI HACENICHHS OTPUMAHOI0 CTOMATOJIOTIYHOIO JIOIIOMOT'OO SIK B IEP)KABHHX 3aKJIa/IaX OXOPOHH 30POB’s TaK i B IIPUBATHOMY CEKTODI.

Kuro4osi ci10Ba: pociiicbka BoeHHA arpecis, BiliHa, CTOMaTOIOTiYHa JOIIOMOTa, PiB€Hb 3aI0BOJICHOCT, BIUIUB, HACEJICHHS, OL[IHKA.
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The impact of the war against Russian military aggression on the level of assessment
of stomatological care by the population

Introduction. Objective: to study the impact of the war against Russian aggression on the level of assessment of stomatological care
received by different categories of the population.

Materials and methods. Materials: results of a sociological survey among 294 permanent residents of Transcarpathian region and 211
internally displaced persons. Methods: bibliosemantic, of structural-and-logical analysis, sociological, medico-statistical. During the study, the
confidentiality of respondents’ data was preserved.

Results. The level of visits for treatment of permanent residents of Transcarpathian region to public stomatological institutions decreased
by 1.8 times and to private dentists increased by 1.9 times. The level of internally displaced persons’ visits to public stomatological institutions
decreased by 1.3 times and to private dentists increased by 1.9 times. The level of satisfaction with the dental care received in the public health
care sector of permanent residents of Transcarpathian region decreased by 1.5 times and amounted to 53.9%, and the level of satisfaction with
the received dental care in the private health care sector decreased by 2.3 times and amounted to 29.1%. The level of satisfaction with the
dental care received by internally displaced persons in the public health care sector decreased by 1.2 times and amounted to 60.6%, and the
level of satisfaction with the dental care received in the private health care sector decreased by 1.7 times and amounted to 9.9%.

Conclusions. In the course of the study, the negative impact of the war against Russian military aggression on the level of satisfaction of
the population with dental care received both in public health care institutions and in the private sector was established.

Key words: Russian military aggression, war, dental care, level of satisfaction, impact, population, assessment.

Beryn. ['ymanitapHotro katacTpooro i YKpaiHu cTajaa 10 pyHHaIlli iHppacTpyKTypy Taixy3i OXOpOHH 3IOPOB’sl Ha
BilfHa POTH pociiickKoi BoeHHOT arpecii. boiosi aii cipyyn-  3Ha4Hiil Teputopii kpainu [3] Ta HEraTMBHO BIUIMHYJA HA
HUJTM BEMYIIICHE IIEPECENICHHS Ta MITPAIliF0 3HAYHOT YaCTKA  MEIUKO-AeMorpadivuHy CUTYyallito B epxasi [4, 5].
HACEJICHHS i3 THMYacOBO OKYIIOBAaHWX TCPUTOPIA Ta 30HU [Ipu oMy B JOCTYITHUX HaM HAyKOBUX iH(OpMaIliii-
aKTUBHUX OOHOBUX 1iif [1, 2]. AkTHBHI OOHOBI [Iil MPU3BENIM  HUX JDKEepeNiaxX BiACYTHI MyOiiKamii oo BIUIMBY BilfHH Ha
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CTaH CTOMATOJIOTIYHOTO 3/I0pOB’Sl TA OTPUMaHHS HaceJeH- MeTa: 10CITiAUTH BIUIMB BiliHHU IPOTH POCIHCHKOT BOEH-
HSIM CTOMATOJIOTIYHOT IOTIOMOTH, @ TAKOXK 11 OI[IHKY MallieH- HOI arpecii Ha piBeHb OLIHKHM PI3HUMHU KaTEropisiMH Hace-
TaMH, 110 1 BU3HAYMJIO aKTYaJIbHICTh JAHOTO JOCII/DKEHHS.  JICHHS] YKpaiHu OTPHMaHOT CTOMAaTOJIOT1YHOT JOTIOMOTH.

Tabmmms 1
Micue 3BepHeHHS 32 CTOMATOJIOTiYHOI0 JOTIOMOTI 010
JloBoenHuii mepion Iepiox Bilinn
Moka3nux
abc | % abc | %
Tocmitini soccumeni 3axapnamcwvkoi obnacmi
JlepxaBHui (KOMYHAJIBHUIT) 3aKJ1a]] OXOPOHH 37J0POB’sI 204 69,4 115 39,1
[IpuBarHuii 3aK1a1 OXOPOHU 3T0POB’ ST 17 5,8 64 21,8
[TpuBaTHUIT cTOMATONIOTIYHHUN KaOiHET 31 10,5 58 19,7
Jlo 3akyaiiB OXOPOHH 310POB’S pi3HUX (OPM BIACHOCTI 42 14,3 57 19,4
Bumyweni nepecenenyi
Jlep>kaBHuH (KOMYHAJIBHII) 3aKJIa7 OXOPOHHU 30POB’ ST 103 48,8 81 38,4
[IpuBarHuii 3aKk1a1 OXOPOHU 3T0POB’ ST 12 5,7 7 33
[TpuBaTHUI CTOMATOIOTTYHHUN KaOiHET 37 17,5 62 29,4
Jlo 3akya/iiB OXOPOHH 3X0POB’S Pi3HUX (OPM BIACHOCTI 59 28,0 61 28,9
Tabmuug 2
PiBeHb OL[iIHKH peclOHIEHTAMH OTPUMAHOI CTOMATOJIOTiYHOI 10MIOMOTH
JloBoennmii mepion Ilepioa Biiinu
IHoxasnuk a6c | v a6c | %
Tocmiiini scumeni 3axapnamcwvkoi oonacmi
[oBHicTIO 33/10BOJICHUI piIBHEM OTpI/lMa.HO'I' CTOMATOJIOTTYHOT JOTIOMOTH 163 79.9 62 539
B JIep>KaBHOMY (KOMYHAJIbHOMY) 3aKJIa/li OXOPOHU 3/10pOB’ sl i i
IloBHicTIO 3a;[030nel—1q171 piBHEM OTpHMa’Ho'l' CTOMATOJIOTYHOT JOTIOMOTH 59 65.6 50 291
B [IPUBATHOMY CEKTOP1 OXOPOHU 310POB’ s i i
Binbie 3a10BOJICHHI HIK HE3aI0BOJICHUH PIBHEM OTPUMAaHOT
CTOMATOJIOTIYHOT JIOTIOMOTH B JIEP’KaBHOMY (KOMYHAJILHOMY) 3aKJIai 13 6,4 18 15,6
OXOPOHH 3/10pOB’sI
Binbire SaZ[(PBOH.(.?HHI)'I HIX HE3aJI0BOJICHUI piBHEM ‘OTpI/IMaHO'l' i 14 15.6 100 55.9
CTOMATOJIOTIYHOT TOTTOMOTH B ITPUBATHOMY CEKTOPi OXOPOHH 310POB’ ST
Binbine He 3a0BOJICHU# HiXK 3aJJOBOJICHUI pPIBHEM OTPHUMAHOI
CTOMATOJIOTIYHOT IOTIOMOTH B JIEP)KaBHOMY (KOMYHAJILHOMY 3aKJaji 20 9,8 26 22,6
OXOPOHH 310POB’sI
Binbie e gaﬂo?oneHnﬁ HIK 3aJI0BOJICHHAN piBHCM. OTpUMaHO{ ) 7 78 1 6.1
CTOMATOJIOTYHOI JOTIOMOTH B IPUBATHOMY CEKTOPi OXOPOHU 3/10pOB’sI > ’
He 3amoBonenuii piBHEM OTpUMaHO1 CTOMaTonorquoi OIIOMOTHY B g 39 9 78
JIep’KaBHOMY (KOMYHAJIbHOMY) 3aKJIafli OXOPOHHU 3I0POB’sI > >
He 3amoBonenuit piB.HeM OTpPUMaHOL C”FOMaTOJIOFi‘IHO'l' JOIIOMOTH B 10 1.1 16 8.9
TPUBAaTHOMY CEKTOP1 OXOPOHHU 30POB’ sl ? ?
Bumyweni nepecenenyi

TToBHiCTIO 32/I0BOJICHHIA PiIBHEM OTPUMAHO] CTOMATOJIOTIYHOT TIOTIOMOTH 120 741 36 60.6
B JIepKaBHOMY (KOMYHQJIbHOMY) 3aKJIaJli OXOPOHH 37I0pOB’SI ’ ’
IMoBHicTIO 3a10BOJICHHUIT piBHEM OTpI/IMa’HO'l' CTOMATOJIOTIYHOT IOTIOMOTH 49 500 37 28.0
B [IPUBATHOMY CEKTOP1 OXOPOHHU 310POB’ s ? i
Binb1e 3a10B0IeHNI HIXK HE3a/10BOJICHUH piIBHEM OTPUMAaHOT
CTOMATOJIOTIYHOT IOTTIOMOTH B JIep)KaBHOMY (KOMYHAJIbHOMY) 3aKJiaii 10 6,2 19 13,4
OXOPOHHU 3/10POB’ ST
Binbie 3a;[(.)Bon“eHm>'1 HIX HE3aJI0BOJICHUH piBHEM OTPHMaHOi ’ 21 214 45 341
CTOMATOJIOTYHOT JOTTIOMOTH B IIPUBATHOMY CEKTOPi OXOPOHH 3/10pOB’sI > >
Binbiie He 3a10BOJICHUI HiXk 33JOBOJICHUH PIBHEM OTPHUMAaHOL
CTOMATOJIOT{4HOI JOIOMOTI'Y B JIEP:KaBHOMY (KOMyHaJIbHOMY 3aKiai 5 3,1 23 16,2
OXOPOHHU 3/10POB’ ST
Binbiie ve 3an01§oneHHﬁ HIX 3aI0BOJICHHAN piBHeM. OTpHUMaHOT , 17 173 29 21.9
CTOMATOJIOTIYHOT IOTTIOMOTH B ITPUBATHOMY CEKTOPi OXOPOHH 3/10pOB’sI > >
He 3amoBonenuii piBHEM OTpUMaHOT C”["OM&TOJIOFi‘IHOT JIOTIOMOTH B 27 16.7 14 9.9
JIep’KaBHOMY (KOMYHAJIbHOMY) 3aKJIajli OXOPOHHU 30pOB’ s i i
He 3amoBonenuii pigHeM OTpUMaHOL CTOMaTOJ]OFi‘iHO'l' JIONIOMOTY B 11 112 11 15.9
IPUBATHOMY CEKTOP1 OXOPOHHU 310POB’ sl i i
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Marepianun Ta Meroam. Mamepianu OocnioxcenHa:
pe3yJbTaTd COIIONIOTIYHOTO OMUTYBAaHHS 294 MOCTIHHMX
JKUTENiB 3akaprarchkoi obnacti Ta 211 BUMyIICHUX Tiepe-
CEJICHIIIB, SIKI NPOXXMBAIOTh HAa TEPUTOPIi 3aKaprarchbKoi
obnacTi. Memoou docniocennsi: 010110CEMaHTHUHUH, COITi-
OJIOTIYHMH, MEINKO-CTaTUCTUYHHH, CTPYKTYpPHO — JIOTiY-
Horo aHanizy. [Ipu mpoBeneHHi nociiukeHHs Oyno 30epe-
YKEHO KOH(IIeHIIIIHICTH iH(pOpMAIIii TIPO PECTIOH/ICHTIB.

PesyabraTn. Ha mepmomy erami mocmimkeHHS OyIo
BHUBYEHO MICIIe 3BEPHEHHS PECIIOHICHTIB 32 CTOMATOJIOTi4-
HOIO JIOTIOMOTOIO B JOBOEHHHI Iepioa Ta Mmix Jac BifHH.
OTtpumani pe3yasTaTH HaBeIeHO B Ta0i. 1.

AHaui3 HaBefeHUX B TaOl. 1 AaHWX BKa3ye Ha Te, IO
OMHUTaHI K MOCTIAHI KUTEl 3akapmarchkoi 00JacTi Tak
1 BUMYyILEHI NepecesieHll BKa3ajid Ha 3HAuHE 3HMKEHHS
KIJIBKOCTI 3BepTaHb 10 JlepkaBHUX (KOMyHaJIbHHX) 3aKJIa-
JIiB OXOPOHH 3JI0POB’Sl Ta 3pOCTaHHS KUJIbKOCTI 3BEpPTaHb
B IPUBATHUH CEKTOp HAIaHHS CTOMATOJOTIYHOI JOmO-
Moru. [Ipy npoMy onmTaHi MOCTiIHHI kuTeni 3akapmar-
CBKOI 00JacTi BKa3aiw Ha 3pOCTAaHHS KiJIBKOCTI 3BEpTaHb
JI0 3aKJIaJliB OXOPOHH 3A0POB’sI Pi3HUX (HOPM BIACHOCTI.

HactymauM KpokoM JdOCHiIpKeHHST Oylno BHBUCHHS
JAHUX COILIOJIOTIYHOTO IMOIO PIiBHS OINIHKH PECIIOHCH-
TaM¥ OTPUMaHOI CTOMATOJIOTIYHO1 JomoMord. Po3paxyHku
HPOBOJMIIKCS 3 YPaxyBaHHSM KiJBKOCTI PECHOH/ICHTIB SKi
3BEPTANUCS Ha BIINOBIAHUI PIBEHb MEAWYHOI JOMOMOTH.
OtpuMaHi JjaHi HaBeeHO B Ta0I. 2.

AmHaJti3 HaBeIeHUX B Ta0J1. 2 TaHKX BKA3y€e Ha HACTYITHE:

— nocmiuni  ocumeni  3axapnamcvkoi  obnacmi:
piBEHb 3aJI0BOJIEHOCTI OTPHMAaHOI0 CTOMATOJIOTIYHOIO
JIOTIOMOTOI0 B JIEP’)KaBHOMY CEKTOPi OXOPOHHU 37I0pOB’S
ckopotuBes B 1,5 pasy i cknaB 53,9%, a piBeHb 3aj10-
BOJICHOCTI OTPHUMAHOIO CTOMATOJIOTIYHOIO JIOTIOMOTOIO
B IMPUBATHOMY CEKTOPi OXOPOHH 3I0POB’S CKOPOTHUBCS
B 2,3 pa3y i cknaB 29,1%;

—  8uMyuleHi nepeceienyi. PIBEHb 3aJOBOJICHOCTI
OTPUMAaHOIO CTOMATOJIOTIYHOIO JTOTIOMOTOIO B JIEPKaBHOMY
CEKTOPi1 OXOPOHU 37I0POB’Sl CKOPOTHBCS B 1,2 pasy i ckiaB
60,6%, a piBeHb 32/I0BOJICHOCTI OTPUMAHOIO CTOMATOJIOT14-
HOIO JIONIOMOTOI0 B IPUBATHOMY CEKTOPI OXOPOHH 3/I0POB’ st
ckopoTuBes B 1,7 pasy i ckias 9,9%.

IlepcnekTHBY MOAANBIINX AOCHIIKEHb ITOB’s13aHi 13
BUBUYECHHSIM BIUTUBY BifHM NPOTH POCIHCHKOI BOEHHOI arpe-
cii Ha AKICTh HaJJAaHHS CTOMATOJIOTIYHOT JIOTIOMOTH.

BucnoBku. B xoni mpoBeneHoro MOCITIIKEHHS BCTa-
HOBJICHO, IO K IOCTIHHI XUTeNi 3akaprnarcbkoi o6macTi
TaK i BUMYIICHI NEpPECEeNeHIll BKa3ald Ha 3HAYHE 3HU-
JKeHHS KUTBKOCTI 3BepTaHb 0 [lepxaBHUX (KOMyHAJIbHUX )
3aKJIafiB OXOPOHH 37I0POB’S Ta 3POCTAHHS KITBKOCTI 3BEp-
TaHb B IPUBATHUH CEKTOP HAAAHHS CTOMATOIOT19HOI IOTI0-
Moru. [Ipu 11bOMy piBeHb 3aI0BOJICHOCTI BCIX PECIIOHICH-
TIB OTPHMAHOK0 CTOMATOJIOTIYHOIO TOIMOMOTOK 3HU3UBCS
SK B JIep)KaBHUX 3aKJIaJaX OXOPOHH 3/10pOB’sl TaK i B MpHU-
BaTHOMY CEKTODI.
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Ouinka epeKTHBHOCTI 3acTOCYBaHHA yabTpacoHorpadgii y niarnocruui
3anaJjibHO-/IereHePaTUBHUX XBOPi0 CKPOHEBO-HUKHbOILEJICITHUX CYIJI00iB

Beryn. CydacHrM METOZIOM JiarHOCTHKH TTO€THAHHS 3MiteHHs quckiB (311) Ta 3anmansHo-nereHeparuBHuX xBopob (31X) CHIIC € ynb-
tpaconorpadis (YCI'), sika 103BOJIsIE OXHOYACHO OLIHUTH SIK M’ IKOTKaHHHHI CTPYKTYpH Cyro0iB, Tak i cyOxoHapanbHi. UyTIuBiCTh Ta cIie-
mudignicts YCI momo 3/1 CHILC € noctatHbo BUBYEHA, TOMI sIK e(pekTuBHICTh 3acTocyBanHs Y CI mis Busnenns 3/1X CHIIC 3anumraets-
CsI IUCKYCIHHOIO Ta HOTpedye JOAATKOBHX JOCIiIKECHb.

Merta. Busnauntu epekTuBHICT 3acTocyBanHa Y CI' B giarHocTHLi 3ananbHO-AerenepatuBaux xsopod CHILC.

Marepian i meToau. Y nocrimkenss Oyio BkioueHo 243 nauieHra, skuM gocniukysanu npasuii i misuit CHILC 3a gonomororo YCT ta
KoHycHo-nipoMeHeBol koM’ totepHoi ToMorpadii (KIIKT). Ins nposenenns KITKT BuxoprcroByBaBcst koM otepruit Tomorpad MORITA
ACCUITOMO 3 edexrusHoto no30:0 0,1M3B. ¥ 248 cyrobax Ha OCHOBI KIIHIYHOTO OISy Ta BUCHOBKY Jikapsi pagionora moxo KIIKT
obcrexenns Oyno aiarHocrosano 31X CHIIC. s Busenenns 3/1X CHILC 3a nonomoroto YCI onepatop omiHIOBaB CyOXOHAPAIEHO-XPS-
mouii komiuieke (CXK) cyrmio6oBoi romoBky HIDKHBOT menend. [Ipy ipoMy BUKOPHCTOBYBaBcs MiHiiHMI TpaHcarocep 1213 gacToToro Bix
2,9 no 11,5 MI'n (SIEMENS Acuson Juniper).

Pe3yabraTn gocaizkeHHs Ta ix odroopenns. O6uncneHo Hactynsi napamerpu edekrnsHocti YCI mono 31X CHIIC: uytnusicts
craHoBuna 66,53%, cnenudiunicts — 76,89%, 3aranabHa TouHICTh — 71,60%, MO3UTHBHE MPOTHOCTUYHE 3HAUCHHS — 75%, HEraTUBHE MPO-
THOCTHYHE 3HaueHHs — 68,80%.

BucnoBku. 3a yMOBH JOCTaTHBOTO JIOCBiy omeparopa Ta BukoprcTanas Y CI amapary 3 BUCOKOIO po3aibHOIO 3natHicTio, YCI' MoxkHa BBa-
Katd ehEKTHBHIM METOIOM JIISl TI0YaTKOBOTO CKPUHIHT 0OCTEKEHHS TALIIEHTIB 3 IMiI03pOI0 Ha Mepelir 3ananbHo-aereHeparuBHux xBopio CHILC.

Kuro4osi cii0Ba: 3MilieHHS IHCKa, 3aNabHO-/IeTEHEPATHBHI XBOPOOH, CKPOHEBO-HIDKHBOLIENEITHUH CYTII00, yIsTpacoHorpadis, KoHyc-
HO-TIPOMEHEBa KOMIT IoTepHa ToMorpadis.
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Evaluation of the effectiveness of ultrasonography in the diagnosis
of inflammatory-degenerative diseases of the temporomandibular joints

Introduction. Ultrasonography (USG) is a modern method of diagnosing a combination of disc displacement (DD) and inflammatory-
degenerative diseases (IDD) of the TMJ, which allows simultaneous assessment of both the soft tissue structures of the joints and the
subchondral structures. The sensitivity and specificity of ultrasound for DD TMJ have been sufficiently studied, while the effectiveness of
using US to detect IDD TMJ remains debatable and requires additional research.

Aim. To determine the effectiveness of USG in the diagnosis of inflammatory-degenerative diseases of the TMJ.

Material and methods. 243 patients were included in the study, who were examined on the right and left TMJ using ultrasound and cone
beam computed tomography (CBCT). AMORITA ACCUITOMO computer tomograph with an effective dose of 0.1 mSv was used to perform
CBCT. Based on the clinical examination and the conclusion of the CBCT radiologist, IDD of the TMJ were diagnosed in 248 joints. In order
to detect IDD of the TMJ using ultrasound, the operator evaluated the subchondral-cartilaginous complex (SCC) of the condyle. A 1213 linear
transducer with a frequency from 2.9 to 11.5 MHz (SIEMENS Acuson Juniper) was used.
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Results and discussion. The following parameters of USG effectiveness of IDD TMJ diagnosing were calculated: sensitivity was 66.53%,
specificity — 76.89%, overall accuracy — 71.60%, positive predictive value — 75%, negative predictive value — 68.80%.

Conclusions. Provided the operator has sufficient experience and the use of a high-resolution USG device, USG can be considered an
effective method for the initial screening of patients suspected of having inflammatory-degenerative diseases of the TM1J.

Key words: disc displacement, inflammatory-degenerative diseases, temporomandibular joint, ultrasonography, cone-beam computed

tomography.

Beryn. [lommpeHicTh  3amanbHO-ACTEHEPATHBHUX
xBopoO (31X) CKpOHEBO-HIKHBOIIECIECITHUX CYIII000iB
(CHUOIC) cepen nacenenns ckiamae 10%, a ix gacTka
cepeln CKpoHeBO-HIKHBboIenenuux posianis (CHP) cra-
HOBUTH Maibke 19% [1, 2 ]. ¥ KOKHOTO APyroro XBOporo
Ha CHP (51,844,7%) cnoctepiraerbcsi OHOYACHA MaHi-
(ecrarnis qBox 1 6inbmie posnaniB [3]. Cepen apTporeH-
HUX PO3JaJiB OJHUM 3 HaWuacTimux € moeaHanHs 31X
CHIIC Ta 3mimens aucka (3/1) [4]. 3rinHo naHWX MeTa-
aHani3y, nommupeHicte 3JIX cepen mauienTiB i3 31 3aie-
XKUTB BiJ THITY 3MmimeHHs. 31X 3yctpiuanocs y 35% cepen
oci6 i3 3J] 3 pexykuieto Ta B 66% cepen ocib i3 3/ 6e3
penykii [5]. O3HaveHi KaiHiUHI BUMagku moexHagas 30X
ta 3/1 CHILC € ocobnuBo CKIagHUMH Yy HIarHOCTHII Ta
JiKyBaHHI.

Kminiuna miarsoctuka 31 ta 3/IX rpyHTyeThCS Ha
HasBHOCTi mymiB y CHIIC, Gomto, OIiHIOBaHHI CTYy-
NEHI0 Ta XapakTepy BigkpuBaHHsS poTa. L{i cummromu
MOXYTh HaKJIaJaTHUCs Ta NEPEKPUBATH OJMH OJTHOTO 1 K
HACIIJIOK YCKJIAJIHIOBATH JU(PEPCHINIHY iarHOCTUKY
[3, 6]. Tomy, 3a pe3ynpraraMu KIiHIYHOTO OTJISY TaKHX
MAIli€HTIB Y BUNAAKY MiTO3pH HAa OJHOYACHUU mepeOdir
3 ta 31X CHIC HeoOXimHO 3amydaTd pamioioTidHi
MeTonH 00CTeKEHHS Pi3HOTO CIIPSIMYBaHHS, TaKi sIK Mar-
HiTHO-pe3oHaHCHa Tomorpadis (MPT), koHycHO- mpo-
MeHeBa komm totepHa Tomorpadis (KIIKT) ta ymerpa-
conorpadis (YCI).

Crangaprom paiarHoctuku 31X BBaxaerbes KIIKT,
IpU 1IbOMY OI[HIOIOTh HAasBHICTh CYOXOHIpPaJbHUX KiCT,
octeiTiB, TeHepaIi30BaHOIO CKJICPO3y, eposii Tomo [7].
IIpote uyepe3 penrtreniBcbke ompominenHs, KIIKT wHe
MOYKHA 4acTO 3aCTOCOBYBATH JIJIsl MOHITOPUHTY TAI[IEHTIB.

AJBTEpHATUBHUM METOJIOM Y JIarHOCTHUII TO€THAHHS
31 Ta 31X CHILIC € ynprpaconorpadist (YCT'), sika 103B0-
JIl€ OJHOYACHO OINHHUTH SIK M SKOTKAHWHHI CTPYKTYpH
CHIIC, Tak i cyoxoHnmpamsHi. ABTOpH [8] BKa3ylOTh Ha
MOJKJIUBICTB pO3pi3HATH 32 moromororo YCI' Taki KicTKOBI
3MiHH CyTIIOO0BOI TOJIOBKH, SIK ocTeiTH, eposii Tomo. 1lle
OJTHI€I0 3 TIepeBar OT0 METOAY € MOJKIIMBICTh OIMCATH HE
JIMIIE CTaTHYHI 300pakeHHs, a it pyukuito CHIIC y nuHa-
MiIIi, a TAaKOXK Oe3re4yHicTh yacToro 3acrocyBanns Y CI ms
CKPHHIHTY maIieHTiB [9]. € nocTarHh0 OaraTo 10CHiIKEHb,
sIKl TIpECBsUeH] 9y TuBocTi Ta cnenndiunocti YCI mono
31 CHUIC [6, 10, 11], mpote 3HauHo MeHIue mono 34X
CHIIC. EdexrusHicts 3acrocyBansst Y CI' 11 BUsSBICHHS
3ananbHO-fereneparuBHuX 3MiH y CHIIC 3ammmaerscst
TUCKYCIIHOIO Ta MOTpeOye NONATKOBUX MOCIHIIKEHb. 3a
maanMu okpemux aBtopiB [12] YCI ciixm BUKOpHCTOBY-
BaTH IMIBHIIIE I BUKIIoueHHA miarHosy CHP, ik mms
HOTO TiATBEPIKEHHS.

Meta. Busnauntu edexTuBHICTh 3actocyBaHHS YCI
B JIIarHOCTHIII 3amanbHO-AereHepaTuBHUX XxBopoO CHILIC.

MeTonojioris Ta MeToau AociimxkeHHs. bymo mpo-
BelieHo aHami3 1167 kapTok mailieHTiB BikoM Bifg 18 mo
84 pokiB, sKi 3BepHYJIUCH Ha Kadenpy OPTONEIUIHOI CTO-

MaroJorii JIbBiBCEKOTO HAITiOHATEHOTO MEAUIHOTO YHIBEP-
cutery iMeHi Jlanmna [amuipKoro 31 ckapraMul B TUTSHIT
CHIUIC.

Binbip kmiHIYHUX BUMAAKIB AJIs JAOCTIIKEHHS BimOy-
BaBCSI 3TIIHO HACTYNHUX KPUTEPIiB BKIIOYEHHS Ta BUKIIIO-
YEHHS.

Kpurepii BKITIOueHHS:

1) Bix Bix 18 pokis

2) IIpoeneno YCI' obcrexxennss CHILC

3) IIpoeneno KIIKT CHIIC

Kpurepii BUKIIIOUCHHS:

1) TpaBMH 1IETETTHO-THAIICBOT TIITHKA

2) OHKONOTiIYHI 3aXBOPIOBAaHHS IIEJIEITHO-THIIEBOL
IUITHKHA

3) Hopymenns po3sutky CHILIC

4) VCI ta KIIKT o6crexenns CHIC mpoBeneHi He
B MEXax OJJHOTO JiarHOCTUYHOT'O MPOLECY.

BinnoBigHO [0 BWIE3ragaHux KpuTepii Oyimo Bimi-
Opano 243 marieHTa, IKUM JOCIIKYBaJIM IPAaBUH 1 JIiBUIA
cymobu (3aramom — 486 cymnio0iB). ¥ 248 cyniobax Ha
OCHOBI KIIIHIYHOTO OISy Ta BUCHOBKY JIiKapsl pafio-
nora mono KIIKT o6crexenns Oyno miarHoctoBano 31X
CHUIC.

Host MPOBEJICHHS KIIKT BUKOPHCTOBYBaBCS
koM 'orepanit  Tomorpagp MORITA  ACCUITOMO
3 edexruBHOO 103010 0,1 M3B. JochimkeHHS TpaBOTO
i JmBOro cymio6iB mpoBomwmiaucs okpemo. CIIOmeHHS
cyrio60BOi TOJI0OBKH HE BBaXKajoch o3Hakoro 3/[X CHIIIC,
ajpke 1e Moxke OyTH BapiaHTOM HOPMH, YW CBIIYUTH HPO
PEMOJICITIOBaHHS CynI000BOI ToJI0BKH [7].

Jmst susiBnenns 34X CHIIC 3a nonomoroto YCI omne-
parop OIHIOBaB CYOXOH/APaJIbHO-XPSIIOBUI KOMILIEKC
(CXK) cyrno6oBoi ronoBku HIKHBOT mienenu. [Ipu npomy
BUKOPHCTOBYBaBCsI JIiHIHHMIA TpaHcaocep 1213 wacTororo
Bix 2,9 mo 11,5 MI'm (SIEMENS Acuson Juniper). O6cTte-
skerrs CHILC oci6 BigOyBaocs B J1exa4oMy TOJTOKEHHI.
Ha mouarky obctexxenns oneparop Y CI' poOHB KiJibKa Bis-
JOMOIOHNX PYXiB JaTYMKOM JUIsI BU3HAYCHHS ITOJIOKCHHS
aHaroMiganx ctpykryp CHILIC. ITo3umis natumka ta iforo
KyT HaXwly KOpUTYBaBCs BiAMOBIIHO O aHATOMIYHHX 0CO-
OnMBOCTEH KOYKHOTO TMAlli€HTA.

CXK oriHIOBaBCsSl y TOPH30HTaNBHII Ta (QpOHTANBHIH
TUTOLIMHAX TPH 3aKPUTOMY Ta MaKCHMAJIBHO IIHPOKO Bif-
kputomy poti. CXK xapakrepu3yeTbest K TinepexoreHHUH
curHan Ha noBepxHi rojoBku CHILC. B HOpMi KOHTYp
CXK wuitkuit 1 piBHOMipHOi ToBIMHU (Puc 1). Ilpn Hass-
Hocti 31X CHIIC crioctepiraeTbcst HEHITKICTh KOHTYPY 1/
200 HepiBHOMIpHICTH Horo ToBIHU (Puc. 2).

Cmamucmuynuti ananis

JIns OIiHKM YyTIMBOCTI, CIEUU(IYHOCTI, 3araiabHOI0
touHocTi, mo3utuBHoro (II[13) Ta nHeratmBHoro (HII3)
nporHoctuyHux 3HaueHb YCI' mocmimkenns moxo 31X
CHIIC xkoxken cyrio0 Oya0 pO3MOAUIEHO 0 OfHIET
3 HACTYNHHUX YOTUPHOX TPYIl B 3aJICKHOCTI BiJ| CIIiBIa-
nigaa nagux YCI ta KIIKT:
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Puc. 1. CyoxonapanabHo-xpsimoBuii kommiekt (CXK) cyrinooosoi ronosku CHIIC B HopMi.
1 — mupuHa cyrno6osoi minunam, 2 — CXK viTkuii piBHOMipHOT TOBIIUHI

Puc. 2. Aprpur CHIIC. 1 — llupuHna cyrio60Boi minunm, 2 — kOHTYp CXK cyrino0oBoi ronoBku HediTKuii
Ta HepiBHOMipHOI TOBUIVHM, 3 03HAKAMM JereHepanii

1) HocroBipHo no3utusHi (1) — YCI" Ta KIIKT Bka-
3anu Ha nepe0ir 3/1X;

2) Xwub6no nozutusHi (XIT) — YCI' Bkazano Ha nepibir
31X, npore miarao3 Ha KIIKT He OyB miaTBepaKCHUN;

3) Hocrosipuo neraruBHi (JJH) — YCI' Ta KIIKT He
migrBepamm nepedir 3/1X;

4) XwubHo HeratmBHi (XH) — Ha YCI' He Oymo o3HaK
31X, npore KIIKT migrBepmxye mepedir 30X.

UyTnuBicTh, cienu(igHICTh Ta 3arajbHa TOYHICTH MiJ-
paxoByBaJHCh 3a opmynamu [13]:

UyrnuBicTs= i; CneuudivnicTs=
JI+XH

AH
JIH+XIT
HAIT+1H
JI+XTT+IH+XH
Taxox Oymo migpaxosano I1113 Ta HII3:

_AT g AR
JUT+XT1 JIH+XH

3arajpbHa TOYHICTh =

II13=
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Buxian ocHoBHOro marepiasy. Cepen naifieHTiB, ki
BIJITIOBIZIAJTH KPUTEPIsIM BKITIOUCHHS Ta BUKIIIOUCHHS OYII0
22 4yonoBikiB (44 cyriodu) ta 221 xinka (442 cyrnoGiB)
BinnoBigHO. Jliarro3 3J1X Oyino nmiareeppxeHo y 248 cyrio-
6ax. B 3anexnocri Big pesynsraris YCI' ta KIIKT y rpymy
AI1 6yno BrmroueHo 165 cyrmo6is, XIT— 55, JIH — 183 Ta
XH - 83.

TakuM 9uHOM, OOYMCIICHO HACTYIIHI ITapaMeTpH edek-
tuBHOCTI YCI momo 31X CHILIC: gyTimBicTs CTaHOBHIIA
66,53%, cneun¢ivynicte — 76,89%, 3araipHa TOYHICTH —
71,60%, TII13 — 75%, HII3 — 68,80%.

Vinbrpaconorpadis OmMH 3 HAHMOIIMPEHIIINX METO-
niB miarsoctuku CHIIC, amke Mae 1y HU3KY IepeBar:
HEBHCOKa BapTICTh, BIZICYyTHICTh a0COJIOTHUX MPOTUIIOKA-
3iB, Oe3ne4HicTh Towlo. [8, 14]. 3aBasku UM HepeBaram,
YCI' MO)XHA BUKOPUCTOBYBAaTH JUIs MOYATKOBOTO CKPH-
Hinr-ooctexxenns CHILC marienTis, i B pa3i migo3pu Ha
CHP ckeposyBaru ix Ha MPT un KIIKT. [9, 15]. Onaum
3 HeponikiB YCI € 3anexHicTh epeKTHUBHOCTI 0OCTEKEHHS
BiJl TEXHIYHUX XapaKTEPUCTHK amapaTy Ta AOCBIIy orepa-
TOpa, SIKAH POBOIUTH oOcTexkeHH [8, 16, 17].

BitpmricTe cTared NPUCBSYEHI BU3HAUEHHIO edek-
tuBHOCTI YCI' momo 3/ CHIIC Ta nHasBHOCTI edy3ii
B Cyr100i. 30KkpeMa, 3a JaHHUMH MeTa-aHajisy [6] uyTiu-
BicTh YCI' mono 31 cranoButh 75.6%; crnenndivHicTh
69.1%; 3aranpHa TOYHICTH 76.1%; MO3UTHBHE MPOTHOC-
TU4YHE 3HaueHHS — 72.2%; HeraTuBHE NPOTHOCTUYHE
3HaYeHHs — 65.6%. ABropu [10] oTpumanu nenio BHIII
mokazauku YCI momo 3/1: gwytmuBicts 88-100%, cremm-
¢iunicts 60-87%, 3aranpHa TouHiCTh — 84-98%, IIII3 —
70-97%, HII3 — 75-100%. 3aBnsku Bukopuctanuwo YCI
3 BHCOKOIO PO3IIIHHOI0 3JaTHICTIO HOCTiTHUKH [17]
orpuManu HacTynHi nmokasauku YCI mozno 31 CHILC:
qyTmBicTh — 93,1%, cneundivnicts — 87,88%, 3arampHa
touHicTs — 90,32%, III13 — 87,1%, HII3 — 93,55%. YyT-
nuBicTe Ta cnenudiynicts YCI' momo edysii CHILIC
3JICXKHUTh BiJl 00PAaHOr0 KPUTHYHOIO 3HAYCHHS HIUPHHU
cyro6oBoi minuHu. lle mpoaeMoHCTpOBaHO y AOCIHi-
JokeHH1 [14], me nmpu 3pocTaHHI KPUTUYHOTO 3HAYEHHS
MIUPHHU cynIo0oBoi mimHY 3 1,75MM 10 2,0MM uyTin-
BicTh Bajia 3 67,6% 10 55,9%, a cnenudivHicTh HABIaKH
3pocna 3 82,4% no 94,7%.

3rigHo cucremuoro orsiay [12] uymmsicts YCI mono
31X CHIIC cranoBuna Bix 0 mo 94%, a cnenudivHicts
Bix 20 mo 100%. 3a ganumu [18] uymmmsicts YCI' momo
kictkoBux 3miH CHIIIC cranosutk 36,8 — 87%, cienudiu-
Hicth 20 — 83,1%, 3araibHa TOUHICTh 55,9 — 76%. Takwuit
IIUPOKHUA JialTa30H 3HAUYCHb MOXKHA TOSICHUTH THM, IO
y IOCIiKCHHSX BUKOPUCTOBYBAIH pi3Hi miaxoau mo YCI':
crarnyna a6o auHamiyda YCI, YCI 3 Hu3bK010 200 BHCO-
KOO PO3IUTBHOIO 31aTHICTIO TomIo. ABTopH [18] BKa3yroTh
Ha Te, 110 BUKopHucTaHHs quHaMigHoi Y CI' y nopiBHSHHI i3
CTaTUYHOIO Ja€ BUIII MTOKA3HUKU TOYHOCTI. Takox y Oinb-
IIOCTI Mpallb MPUCBSIYSHUXK OL[IHIII TIarHOCTHYHUX MOXKIIU-
Boctert YCI mrozno 31X CHILC s Bepudikariii giaraosy
BukopucroByBainu MPT. BpaxoBytoun, mo MPT mae neBni
oOMexxeHHs y Bisyamizaiii kicTkoBux 3min CHIIIC, 6inbmn
nouiteHO BukopuctoByBatd KIIKT st ouinku edexrus-
Hocti YCT momo 31X CHIIIC [12].

JlocTaTHRO BHCOKI TMOKa3sHWKH YyTIMBOCTI (66,53%),
cnermmivnocTi (76,89%), 3arampHoi TowHOCTI (71,60%),
MI13 (75%), HII3 (68,80%), sAKi MpeaCcTaBIeHI B pe3yib-
TaTax JaHOi poOOTH, HaM BAAJOCS OTPHUMATH 3aBISKU
amapary YCI' 3 BHCOKOIO PE30JIOII€0, 3HAYHOMY TOCBiTy
oreparopa, a TaKkoXX CTaHIapTHU30BaHOMY IpoTokory YCIT
JIOCITIJDKEHHS, B SIKOMY OKpeMa yBara IpUIUIIEThCS OIIHII
CyOXOHIPAILHO-XPSIIIOBOI0 KOMILJICKCY CYrJIOOOBOI ToJI0-
BkH [19]. O3Ha4eHi Bullle MapaMeTpH BiJIIOBIIAIOTh BUCO-
kil eexkruBHOCTI 3acrocyBanHs YCI mozno 3/1X CHUIC,
MOPIBHIOIOYH 3 TAHUMH CUCTEMHUX OTJISIIB.

CKJIaJHICTh JOCATHCHHS BHIUX IMOKA3HUKIB e(peKTHB-
Hocti YCI' y miarsoctuku 31X CHIIC monsrae He muire
B XapaKTEPUCTHUKAX anapary 9d JOBrOTPHBAJIOMY HaBYaHHI
omeparopa, a it B oomexxenni YCI, sike mos’si3aHe 3 aHa-
ToMigHUMH ocoOmmBocTsamu Oymosun CHILC ta mpuHIm-
oM poOOTH camoro amapary. 3a gonomoroio YCI Baxko,
a9acoM B3araji HEeMOXKJINBO, OI[IHUTH CTPYKTYPH B TUISHII
MEIiaJbHOIO TOMIOCY CYITIO00BOI TOJOBKHM Ta OTOYYIOUi
TKaHuHH [16].

BucHoBkH. 32 yMOBHU 3HAUHOTO JOCBIy Omeparopa Ta
Bukopucranus Y CI' anapary 3 BUCOKOIO pO3/ITBHOIO 3/aT-
HicTio, YCI' MOkHA BBaaTH €()EKTHBHUM METOIOM ISt
MOYaTKOBOTO CKPHHIHT OOCTEKEHHS MAIli€HTIB 3 MiI03POI0
Ha repe0ir 3ananbpHO-fereHeparuBHuX xBopio CHILIC.
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IlepconijdikoBana Kopekuisi BariHaJabHOro Mikpooiomy
HOBITHI migxoau Ha 3acamax mequuunu 311

Beryn. 300poBi KiHKH PENPOAYKTHBHOTO BiKy XapaKTEPH3yIOThCS HOPMOMIKPOOIOIIEHO30M B YPOTCHITAIBHOMY TPAKTi, KUK mepely-
BA€ B CTaHi JMHAMIYHOI piBHOBArH i 3a0e3reuye KOJIOHI3aiiHy Pe3UCTEHTHICTh CIIM30BUX 000J0HOK. [TopyIIeHHs piBHOBATH BariHaJIbHOTO
MIKp00OiOMy MOXKe 3yMOBIIIOBATH ITiIBUICHHS PU3HKIB 3apaKeHHS BipyCOM MAIiIOMH JIFOIMHH, SIKHH IPOBOKYE PO3BUTOK PaKy MIMHKH MaTKH,
0e3MTiAaA Y KIHOK PenpoayKTHBHOTO BiKy Tomo. HoBuM migxomoMm y BHpilIeHHI MpoOiIeMu KOpeKIil BariHaapHHUX ANCOi03iB Ha 3acajax
mequuuay 311 € 3acTocyBanHs iHAMBIAyanbHO MifiOpaHnX (hapmabioTHKIB.

MeToro podoTu Oy0 JOCTIAUTH 0COOINBOCTI BariHaJIBHOT MIKpOOiOTH TIpH JHCcOi03i Ta CKOPHUTYBATH i 32 JJOMOMOTOIO IHIMBITyaTbHO
migibpanux GpapmMabioTHKIB 3 KIIHIYHO JOBEAEHOO e(heKTHBHICTIO.

Marepiaaun Ta MeToau. Marepianom Juist JOCIIDKEHHS CIIYTYBaB BariHAJIbHUIT CEKPET KIHOK PENpOIyKTHBHOTO Biky. Mikpobionoriune
TOCIIUKEHHS 3/IHCHIOBAIH MIISXOM KUIBKICHOTO MOCIBY OioMaTepiaiy Ha IOXKHMBHI CEpelOBHINA 3 TOANBIIO0 1IeHTH(IKAIIEI0 BUALICHAX
Mikpooprasi3mis. [lepconidikoanuii migbip papmadioTukis 6a3yBaBcs Ha OCHOBI BU3HAYEHHS aHTArOHI3MY MiX 1301b0BaHUMH 13 Oiomarepi-
ay MIiKpoOpraHizMamu Ta (hapMadioTHKaMH.

Pe3yabsraTn Ta 06roBopenns. B pesynsrari 6akTepioNoriTHOro JOCTIIKSHHS BariHAIBHOTO CEKPETY JKIHOK 3 Pi3HUMH I'HEKOIOT YHUMH
3aXBOPIOBAHHSMH, BCTAHOBJIECHO 3MilIeHHS pH BariHaIbHOTO CeKpeTy B JykHY cTopoHy (6,00 £ 0,12, Toxi sk B HOpMi peakiis Kucna i cra-
HoBuUTh pH <4,5). bakTepionoriuHuii a3 BariHaJbHOTrO CEKPeTy M0Ka3aB HAsIBHICTh aePOOHOTO BariHITy Ta KaHAMI03HOTO BYJIbBOBAriHITY,
IO CBIAYMTH PO MikpoOHi acomianii mixsu Il Ta IV tumy, To6T0 GakTepiansHOro Barino3y. B pesynsrari nepconidikoBaHoro mindopy BcTa-
HOBJICHO, 110 JUIA TOCJIHKYBaHUX MIKPOOHHX acolianiil mxBy KOMIo3uMii GpapmMabioTHKIB CYyTTEBO BiAPiI3HAIOTHCS.

BucnoBku. [lepconidikoBana KopeKilist BariHaabHOTO MiKpoOioMy Ha 3acanax memuiau 311 € eeKTUBHIM METOIOM iHAMBIAyaIbHOTO
TIOTIepEeKEHHS Ta JIIKyBaHHS BariHO3iB BCTAHOBIICHOI €TiONOTII.

Kuiouosi ci10Ba: BariHaneHui MikpoOioM, KOpeKis, epcoHidikoBannii miaxiz, hapmadiotuky, makrodaktepii, 311 MequimHa.
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Personalized correction of the vaginal microbiome:
innovative approaches based on 3P medicine principles

Introduction. Healthy women of reproductive age are characterized by normomicrobiocenosis in the urogenital tract, which is in a
state of dynamic balance and ensures the colonization resistance of the mucous membranes. Disruption of the vaginal microbiome balance
may increase the risk of human papillomavirus (HPV) infection, which triggers the development of cervical cancer, infertility in women of
reproductive age, and more. A new approach to solving the problem of correcting vaginal dysbiosis based on 3P medicine principles involves
the use of individually selected pharmabiotics.

The aim of the study was to investigate the features of vaginal microbiota in dysbiosis and to correct it using individually selected
pharmabiotics with clinically proven effectiveness.

Materials and Methods. The material for the study was vaginal secretions from women of reproductive age. Microbiological research
was carried out through quantitative seeding of the biomaterial on nutrient media, followed by the identification of isolated microorganisms.
Personalized selection of pharmabiotics was based on determining the antagonism between microorganisms isolated from the biomaterial and
pharmabiotics.

Results and Discussion. As a result of the bacteriological examination of vaginal secretions from women with various gynecological
diseases, a shift in the vaginal secretion’s pH to the alkaline side was established (6.00 £ 0.12, whereas the normal reaction is acidic and has
a pH of <4.5). Bacteriological analysis of vaginal secretions showed the presence of aerobic vaginitis and candidal vulvovaginitis, indicating
microbial associations of type III and IV of the vagina, i.e., bacterial vaginosis. As a result of personalized selection, it was established that for

the studied microbial associations of the vagina, the compositions of pharmabiotics differ significantly.

Conclusions. Personalized correction of the vaginal microbiome based on the principles of 3P medicine is an effective method of
individual prevention and treatment of vaginosis of established etiology.

Key words: vaginal microbiome, correction, personalized approach, pharmabiotics, lactobacilli, 3P medicine.

Beryn. Mikpo0ioM cTaTeBUX OpraHiB BiJirpae BaXIIUBY
pOJb y CTaHOBJIEHHI 1 (DYHKI[IOHYBaHHI PENpORYKTUBHOI
CHCTEMHM, IO CTAaHOBHUTHL Onm3bK0 10% Bijg 3arajbHOroO
MikpoOioMy JronuHU. bamaHc BariHaJgpbHOTO MiKpoOiomy
BiJliTpac HAOBXKIMBY PONb y MATpUMIl (i3ionoridHol
pIBHOBaru B CEUOCTATEBill CHCTEMi, ONEPEIKYIOUH PO3-
BHUTOK Y Hilf TaTOJIOTIYHUX NOPYIICH. BuBueHHS MiKpoOi-
OMY JIIOIMHH OCTaHHIMH POKaMH JI0BEJIO, 10 BariHAIbHUN
MIKpOOiOM € JMHAMIYHUM «OPTaHOMY 1 3aJIeKUTh Bif Pi3-
HHUX YMHHHKIB [1-3].

BarinanpHa MiKpo0ioTa € OJHHMM i3 HAWBaXKITUBIIIAX
3aXMCHHUX MEXaHI3MiB JUIsl PEPOAYKTUBHOI (GYHKIIIT Ta mmij-
TPUMKH 3710poBOTO ceperoBuma. CTadiibHICTh i€l 0i0TH
3anobirae npomnigepariii KOMMEHCaIbHUX MIKpPOOpPTaHi3MiB
1 KOJIOHI3allil YMOBHO-TIaTOT€HHHMHU MIKpOOpraHi3MaMH,
THUM CaMUM 3arodiraroun iHpikyBaHHO [4, 5].

Bakrepii yTBOPIOIOTH aJre3WBHUH MOHOLIAPD HA CIHU-
30Biif OOONOHII MIiXBH Ta BHPOOIAIOTH AHTHUMIKPOOHI
CHONYKH, SIKi MITPUMYIOTh IEH CTaH 3I0pOB’S, Taki SIK
MePEeKUC BOIHIO (AHTHMIKPOOHHMH MPOIYKT, IIO 3aXHUIIae
Bil MIKiAJMBUX MIiKpOOprauismiB) [6, 7], Mono4Ha KHC-
noTa (sika miaTpuMye HopmaibHuit pH mixBu Bin 3,5 no
4,5) [8, 9], OakTepionMHH (aHTUOIOTUKH, SIKi TIPUTHIYYIOTh
picT WwKiAIMBUX MikpoopraHi3zmis y mixsi) [10, 11] ta dep-
MEHT apriHiHae3aminaza (MeTabollizye apriHid y LUTPYIIiH
Ta amiak (NH,), nos6apistoun anaepoOHi MaToreHu Iiei
aMIHOKHCIIOTH, HEOOXiHOT i ixHBbOTO pocty) [12, 13].
3okpema, Lactobacillus crispatus 1 L. jensenii MOXYyTb
BUPOOJISITH TIEPEKUC BOJIHIO, OKHCIIOBAY, TOKCHYHHUM
JUIA KaTalla30HETaTUBHHUX OakTepil, a TakoK 3HaTHUH in
vitro imridyBaru BIJI-1 i Bipyc mpocToro repmecy THITY
2 [14, 15]. BariHayibHI KHCIIOTH, SIKi BHAUISIOTECS ITUMH
nakrtobakTepisiMu, y mpucyTHocTi BipycHoi PHK MoxyTh
CTUMYITIOBATH J03piBaHHS ACHAPUTHHUX KJITHH, aKTHBa-
if0 mifKnacie T-xenmepHUX JiMQOIUTIB Ta BUPOOICHHS
3aXMCHHX 3alajibHUX IIMTOKIHIB 1 iHTepdepony-y [16]. L
MEXaHI3MH MIJIKPECITIOITh BAKIUBY POJIb JIAKTOOAKTEPiit

y HiATPUMII BariHaJbHOTO 3[0POB’sl Ta 3aXKCTI BiJ| Maro-
TCHHUX 1H(QEKITiH, a TAKOXK BIIKPUBAIOTH MECPCICKTHBH IS
PO3pPOOKH HOBUX TE€PANEBTUYHHX CTPATErii, CIIPSIMOBAHUX
Ha 3MIIIHEHHS [IPUPOAHOTO IMYHITETY.

[TixBa MICTHTH BeIHYE3HY MIKPOEKOCHCTEMY, IO Mic-
TUTh MITBSIpAN MiKpoopraHizMiB. CucTeMaTH4HE BHSB-
JeHHd MIKpoOHOi 6ioMach JKiHOYOTO pPEenpOoXyKTHBHOTO
TPaKTy IIPOBOJIIIH 32 JOMIOMOTOIO CeKBEHYBaHHS T'eHa 16S
pPHK. Hani 110 oci6 penpoayKTHUBHOTO BiKy MOKa3allH,
0 B mixBi MicTuThes monaz 1000 6akrepii [17].

Jlocmi/pkeHHsT  BariHAJIBHOTO — MIKpOOioMy — pi3HHX
€THIYHUX TPy BCTAHOBHMJIO 5 THIIIB MIXBOBUX acolliamiii:
y mepiriid nepeBaxaroTh Lactobacillus crispatus, y npy-
riit — L. gasseri, y Tpetiii — L. iners, y nstii L. jensenii,
TOAI SIK Y 4eTBepTiH (Tak 3BaHMH OakTepialbHUI BariHos),
KUTBKICTh JTAKTOOAIMII 3HUKYETHCS 1, IK HACNIOK, 3011b-
myethbes 3HaueHHs pH [18, 19].

Bakrepianpamit Barino3 (bB) Ta mKkama BariHo3y
(Vaginose-Score) IpyHTYIOTBCS Ha OIiHITI B3a€MOBITHOCHH
Mix ¢izionorignoro 6iotoro (Lactobacillus) Ta 6axrepismu,
acouirioBanumu i3 BB Gardnerella vaginalis, Bacteroides,
Prevotella ta Mobiluncus. Came Gardnerella vaginalis
HaJISKUTh BaXJIMBa poib y eTionorii bB: 1151 aHaepoOHa
OakTepis 37aTHA 3HWKYBATH LIUTOKIHY TBOPIOIOYY (DYHKIIiFO
JICHJIPUTHUX KIITHHH CIM30BOI MiXBH, 110 NPU3BOAUTH 10
aTUIOBOI cJIa0Koi 3amaabHOT Biamosimdi [20].

BB 3ycTpidaerscs, 3a JaHMMH pI3HUX aBTOPIB,
y 15-20% >xiHok 3arampHoi momymsmii [21], y 15-37%
BaTiTHUX XIHOK [22] 1 BHCTyIa€e (GaKTOPOM PH3UKY PO3BH-
TKY YCKJIaJHEHb BariTHOCTI, ITOJIOTIB Ta MiCIIAIIOIOTOBOTO
nepiony (MUMOBUIPHHHA BHKHICHB, TEpPEeIYacHi IOJIOTH,
XOPiOHAMHIOHIT, BHYTPIITHBOYTPOOHE 1H()IKyBaHHA ITO/A,
MICIIANOIOTOBI 3ananbHi ycknagHeHss [20-22].

Kopexiiist BariHaiabHOI MiKpOOIOTH — 1€ BiJJHOBJICHHS
HOPMaJIbHOTO OanaHCy MIKpOOpraHi3MiB y BariHaJbHOMY
CEpe/IOBHII 3a JOMOMOIOI0 JIIKyBaJlbHUX 3axofiB [23].
3riHO CydYacHUX pEKOMEHJalili MIXHApOJAHUX OpraHiza-
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uiit, Hanpukiaan, Takux sk ACOG (American College of
Obstetricians and Gynecologists), Oe3nedHrM 1 epeKTUB-
HUM METOJIOM KOpeKIii BariHajibHOI MiKpoOiOoTH € 3acTo-
CyBaHHS MPOOIOTUKIB i (hapmMabioTHKIB [24]. 3 po3BUTKOM
MIPOTHOCTUYHOT, PEBEHTHBHOI Ta MEPCOHAJI30BaHOi MEIH-
nuan (MenurmaA 311) maHWi miaXing JTO3BOJNSIE HE JIMIIC
JIKyBaTH HasBHI MOPYIICHHS MiKpOOiOTH, ajie ¥ MPOrHO-
3yBaTH PU3MKN BUHHUKHEHHs IucOio3y, 3amodirata Horo
PO3BHUTKY 3a AOIOMOTOI0 iHAMBIAYyaIbHO MimiOpaHux dap-
MabiOTHKIB, IO BiAMOBIZAIOTE OCOOIMBOCTSAM MIiKpOOiOTH
KOXXKHOT TaIli€HTKH, 320€e3MeUy0un MepCOHATI30BaHAHN M-
X111 10 BiTHOBIIEHHS 310poB’°st [25, 26]. EdextuBHicTh ap-
MaOIOTHKIB OIKCaHa B poOOTaxX TaKUX aBTOPIB, sk Reid G.,
Jass J., at al. (2019), sxi migTBepIUIH 1X 37aTHICTH BiJHOB-
JIIOBAaTH 0ajlaHC MIKPOOI1OTH MMiCIsT aHTHOAKTEPiaIbHOT Tepa-
11ii 200 TOPMOHAIBHUX 3MiH Yy )KiIHOUOMY OpraHi3mi [27].

Metow poGoTr Oyilo MOCHIAUTH OCOOIHBOCTI Bari-
HaJIbHOT MIKpoOioTH TpH ucOio3i Ta CKOpUTyBaTH ii 3a
JOTIOMOTOI0  IHIUBIAYyalpHO MigiOpaHuX ¢apmMadioTHKIB
3 KIIIHIYHO JTOBEACHOIO e(peKTUBHICTIO.

MeTon0JI0TisI Ta MeTOIM OCTiXKeHHs. Y paMKax
JIOCTiKeHHS OyJI0 MpoBeneHo nepBuHHNH orrsin 30 mari-
€HTOK i3 PI3HUMH TiHEKOJOTTYHUMHU 3aXBOPIOBAaHHSMHU Ta
3IiiCHEHO 3a0ip OioMOriYHOro Matepiany (BariHaabHHM
cekper) B OJecbKOMY MiCBKOMY MOJIOTOBOMY OYIMHKY
Ne 5. KoMmrutekcHe BUBUCHHSI CTaHy HYDKHIX BiIIiIIB TeHi-
TAJILHOTO TPAKTy 3[IMCHIOBAJIM IIUITXOM BUMiproBaHHs pH
IIIXBOBOTO BMICTY, MIKpOCKOIIii HATUBHUX Ma3KiB Ta Oak-
TepioNoTiyHOro JociipkeHHs Giomarepiany. CepenHii Bik
xiHOK — 40+0,85 p.

BumiproBaras pH mixBOBOro BMiCTy 3MiHCHIOBAIN 3a
JIOTTIOMOT 010 TecT-cMy> ok pH mixsoBoro BMicty CITOLAB
(YkpaiHa) 3rigHO IHCTPYKIIl BUPOOHHKA.

MikpocKoIIit0 HATUBHUX Ma3KiB MIPOBOAMIIH 3 BUKOPHUC-
TaHH;IM MeToxny ['pama [28].

JlocmimKeHHsT CTaHy MIKpPOOIOTH IPOBOIMIN B IBa
eTany — JI0 Ta Micisl Kopekuii MikpoOioTu. 3pa3ku Bari-
HaJIbHOTO CEKpETy KiTBbKICHO BHCiBalM (METOA CepiitHuX
PO3BelicHb) Ha Pi3Hi JKUBUJIbHI CEPEIOBHIIA IS BUALICHHS
Ta nopjanbmoi ixeHTugikauii MikpooprauizMis [28, 29].
B po6oti Oynu BUKOpHCTaHI HACTYITHI CEJIEKTHBHI Ta XpoO-
MoreHHi cepenosuma: Mitis Salivarius Agar, Bile Esculin
Agar, Mannitol Salt Agar, Endo Agar, Bismuth Sulphite
Agar, HiCrome Clostridial Agar, Sabouraud Dextrose
Agar, Lactobacillus MRS Agar, Bifidobacterium Agar,
(Bupobumk HiMedia Laboratories, Iumis), ChromaticTM
Detection (BupoOuuK Liofilchem, Itanis). Yamkn iHKyOy-
Banu nipu 1ipu 37°C npotsarom 24-48 Tox Ta migpaxoByBaIu
KUTBKICTh KOJIOHI€yTBOprotounx oauHuils (KYO) mikpoop-
raHismiB. [neHTudikaliro i30J1b0BaHHX MIKPOOPraHi3MiB
3IIMCHIOBAJIM 33 JOMOMOTOI0 Oi10XIMIYHHMX TECT CHUCTEM
Anaerotest-23, Enterotest-24, Neferm-test, Candida-23,
Staphytest-16, Streptotest 24 (BupoOnuk Lachema, bpHo,
Yeckka pecryOiika).

Jiss  KopekIii BariHambHOI MiKpOOIOTH 3aCTOCOBY-
BaJM TepcoHidikoBaHmid miadip ¢papmMabioTHKIB i3 MIeCTH
MEPCIIEKTUBHUX INTaMiB JlakTobakrepii: Lactobacillus
bulgaricus S6, L. delbrueckii subsp. bulgaricus S19, L.
rhamnosus S25, L. plantarum A, L. bulgaricus A6 Ta L.
bulgaricus A 22 [29, 30]. 11i turamu OyJ1d 130J160BaHi 3 Tpa-
JUIIAHAX MOJIOYHUX MPOAYKTIB 1 EHAEMIYHHUX POCIHH

Y BHCOKOTIPHHMX €KOJIOI'TYHO YUCTUX pailoHax Pomornchkux
rip y Bonrapii Ta 3HaX0AAThCS B aBTOPCHKIit Konekii kade-
JIpu OioTexHoNOril YHIBEPCUTETY Xap4OBHX TEXHOJOTIH
(University of Food Technology, Plovdiv), Hagani npod.
Anpbeprom KpacranoBum. Bei mramu matoth ceptudikar
BignoBigHOCTi Selur Pharma Ltd., Bulgaria.

[epconanizoBanuii migdip GapmMadiOTHKIB MPOBOAMIH
IJITXOM CIIUJTFHOTO KYJIBTUBYBAaHHS MIKPOOPTaHi3MiB, i30-
JFOBAaHUX 3 BariHAIBHOTO CEKPETY JKiHOK, Ta JOCIHIIKY-
BaHUX (apmabioTnkiB. EQexTnBHUME BBaxamu Ti, SKi
MIPOSIBIISUTA aHTAroOHICTHYHY IO MO BiTHOIICHHIO JIO €TiOo-
JIOTIYHO 3HAYMMHX YMOBHO-ITATOICHHHX MIKPOOpPTraHi3MiB,
KOHIIEHTpAIIil, IKUX OyJIK 32 MEKaMH HOPMH, Ta HE BIUIH-
BaJIM Ha PICT NPEJCTABHUKIB KOMEHCAIBHOI MIKpPOOiOTH.

OriHka pe3yJbTaTiB MOCIHIIKCHHS, MAaTeMaTHIHHMA
aHaJI3 Ta NepeBipKa JOCTOBIPHOCTI pe3yJbTariB 3iHCHIO-
BAJINCST HAa OCHOBI IporpamMHoro 3abesrnedyeHHs Statistica
(STATISTICA) Ta Microsoft Office Excel 2019 (Microsoft
Office).

Bukiaag ocHOBHOro Marepiajy  AOCTiTKeHHSA
3 NOBHMM OOIPYHTYBAHHSIM OTPHMAHHMX HAYKOBHX
pe3yJbTaTiB. 3 aHaMHeE3y BiIOMO, IO TAILi€HTOK TypOy-
BaJIM MOCTIHHUH CBepOikK B iIHTUMHIN 30Hi, TUCKOM(DOPT Ta
Oib 1iJ Yac cTareBoro akrty. /liarHos, sskuii OyJa0 BCTaHOB-
JICHO B XOJIi JTa0OpaTOPHHUX JOCIIHKSHb — OS3ILTI s, MiKO-
M1a3M03, TUCILIa3is, OaKTepiabHUI BariHO3.

Ilpu mocmiKeHHI BariHaJBLHOTO CEKpeTy Oyio Bcra-
HOBJICHO, 10 HAWOUIBII MOIMPEHUMH MiKpOOPTaHi3MaMu
y JOCHDKYBaHUX 3pa3kax Oymu Enterococcus faecalis
(100 %), Escherichia coli (lact) Ta Staphylococcus
epidermidis (50 % 3pa3kiB) ta Staphylococcus haemolyticus
(36 %) (puc. 1).

Yacrota  BUIUIEHHSA IHIIHX ~~ yMOBHO-TIATOTEH-
HUX Ta KOMEHCAIbHUX MIKpPOOPTaHi3MiB CTaHOBHJIA
7 %: Streptococcus viridans, Staphylococcus aureus,
Staphylococcus xylosus, Staphylococcus saprophyticus,
Pseudomonas  aeruginosa, Klebsiella  pneumoniae,
Enterobacter cloacae, Peptostreptococcus anaerobius,
Bifidobacterium bifidum ta Bifidobacterium breve. HasB-
HICTh LMX MIKpOOpraHi3MiB y 0ioTomi mixBH Moria OyTH
CHpPUYMHEHA SIK BHYTPIIIHIMH, TaK 1 30BHIIIHIMU (akTo-
paMu: 3MiHaMH DIBHIB CTAaTeBHX TOPMOHIB, ()a3aMH MEH-
CTPYaJIbHOTO LIUKILY, CEKCYaTbHO aKTHBHICTIO, IPUHOMOM
aHTHOIOTHKIB, BUKOPHCTAHHIM OpaJbHUX KOHTPAIICTITUBIB
tomo [31].

BunoBnii ckiman makrobakTepili MiXBOBOTO OioToIry
Yy KOXKHO{ XKIHKH € YHIKaJbHUM 1 HEPiAKO MpeaCTaBICHUN
JeKiapbkoMa BuaaMu. Hamu Oys10 BUaiIeHO Ta imeHTH(iKO-
BaHO TaKi BUIH Jakro0Oakrepiii: Lactobacillus casei (21%),
L. Acidophilus (57%), L. Iners (21%), KOHUSHTpaIIil KX
B 3pa3kax Oynu 3HmkeHi (Tabm. 1).

BuwmiproBanns pH cepenoBuina mixBy 1Mokasaso JIyKHY
peaxiito 3i 3HaueHHsiM 6,00 + 0,12, Toxi SIK B HOpMi KUCIIa
peakuist i craHoBuTh pH <4,5, mo TakoX CBITYHTH PO
HasBHICTH OaKTepialbHOTO BaTiHITY. BiH XapakTepu3yeTbes
3MEHIICHHSIM KUTBKOCTI TIPEACTaBHUKIB HOPMAIIbHOI Bari-
HAJIBHOI MIKPOOIiOTH 1 IepeBaskaHHSIM YMOBHO-TTATOT€HHIX
Oakrepiit (Tabm. 2). 3rigHO OaHWX JiTepaTypH, YacToTa
BUHUKHEHHS bB mocsrae 25 % cepen »iHOK penpomLyKTHB-
HOTO BIKY Ta MOXKE IPU3BECTH 0 CEPHO3HUX HECTIPUATIN-
BUX T1HEKOJIOTTYHHX Ta aKylIepChbKUX Hacmiakis [32, 33].
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YactoTa BuaineHHA mikpooprauiamie, %

Imeu)

Laciobacillus casel —-—_

Laciobacillus acidophilus

Lactobacilles inars —

Candida gulidermondil

Candida abicans —

Candida lusitanias

— Emerococous lnscalis

Staphylococous epidermidis

Staphyiococcus haomolylicus

Escharichia coli, iac+

Puc. 1. Yactora BuaijIeHHs MiKpoopraHi3mis, %

Tabmums 1

MikpoOuuii npo¢ins JakTodakTepii

Ne Hasea mikpoopranismy KiabkicTs mikpoopranizmis, KYO/ma
3/m 3pa3zok PedepeHTHi 3HAaUEHHS
1 Lactobacillus acidophilus 1,1£0,2 - 10* 107 —-10°
2 Lactobacillus casei 2+0,3 - 10° 106 —10°
3 Lactobacillus iners 2,1£0,4 - 10° 106 —10°
Tabmuwsg 2
MikpoOHuii npodinb THIOBUX YMOBHO-NIATOT¢HHUX MIKPOOPraHi3MiB Ipu 6aKkTepianbHOMY BariHiTi
No Hassa mikpoopramismy KiabkicTb mikpoopranizmis, KYO/ma
3/m 3pa3ok PedepenTni 3Hauenns
1 Enterococcus faecalis 9+0,2 - 10* 10°-10*
2 Escherichia coli, lac+ 2+0,8 - 10* 10° - 104
3 Staphylococcus epidermidis 24+0,4 - 10* 10° - 10*
4 Staphylococcus haemolyticus 1+0,1 - 10° 10° - 10*
Tabmuus 3
I30sb0BaHI NpeacTABHUKHM MiKPOCKONIYHUX rpudin
Ne . . . KinbkicTs MikpoopraunizmiB, KYO/ma
IpeacraBHUK MiKpOCKOMiYHUX rPUGiB -
3/m 3pasok PedepenTtni 3HaueHns
1 Candida albicans 60,6 - 10* <10*
2 | Candida guilliermondii 3+0,3 - 10° <10*
3 Candida lusitaniae 1+0,5 - 10° <10*

Kanauao3Huil BynbBOBAariHIT € APYrow 3a MOLIHpe-
HICTIO TPUYMHOI0 BariHaJbHUX BHUAUICHH micns BB. 3a
OLIHKaMH{ TiHEKOJOTiB MpUOIU3HO 75% >KIHOK PEenpomyK-
THBHOTO BiKy NpPWHAWMHI OMUH pa3 B JKUTTI MEPEHECITH
mio iHgexmio [34]. 3rifHO OTPUMAaHUX HAMH PE3yNbTATiB
JIOCITI/PKeHb BariHaJbHOTO CEKPETy HaOUIbII YacTo 3yCTpi-
Bauumu Oynmu Candida guilliermondii Ta C. albicans —
43 ta 36 %, BianoBiaHo (Tabu. 3). B mekiibKoX BHIaIKax
oyna inentudikosana C. lusitaniae (14 %).

[TpoananizyBaBmm MikpoOHI Tpodinal BariHaJBEHOTO
CEKpeTy JIOCTI/DKYyBaHHUX JKIHOK Ta MOPIBHABIIM iX 3 KJIa-
cudikariero MiKpoOHMX acoIlialliif MiXBH, MOXKHA CTBEp-
JUKYBaTH, M0 BariHANBHHUNA CEKpeT 4 KIHOK BiTHOCHTHCS
1o 11T (3 mepeBaskauHsM L. iners) Ta 14 xinok go IV Ty,
110 BKa3y€ Ha HAsBHICTh Y HUX OaKTepialbHOTrO BariHo3.
Pemrra xinok (12) Manu KaHAMI03HHUN BYJIbBOBATHIT.

HacTymHuM eTarmoM HaIroro MOCTiIKEHHS Oyina MOX-
JIUBICTh KOPEKIii BariHaJbHOI MiKpOOIOTH TMAI[iEHTOK,
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Taomuns 4

EdexTuBHi papmadioTnky BianoBiaHo 10 MikpooHux acouiauii

Ne 3/m Tun mikpo0OHoi acomiamii Hiniopanmii papmadioTuk
1 1II tun Komb6inatis Lactobacillus bulgaricus S19 ma L. rhamnosus S25
2 IV tun, To6To bB Komb6inatis L. plantarum A, L. bulgaricus A6 ma L. bulgaricus A22
3 Kanauno3Huii ByIbBOBAriHIT L. plantarum A

3acTocoBylouH Jimie papmadioruku. [1inGip aieBoro ¢ap-
Ma0ioTHKa 31HCHIOBAIN IEPCOHI()IKOBAHO 3 ypaxyBaHHSIM
THUITy MiKpoOHOi acomiarii mixsu (Ta0m 4).

Crix BiZMITHTH, IO B 3aJISKHOCTI BiJf THITY MiKpOOHOT
acoriarii mxsu, i€BUMU OyiTH pi3Hi KOMOIHAIIIT JOCITIIKY-
BaHUX (papmadioTHKiB. SIk BHAHO 3 Tabmmmi 4, i3 MmecTH
mTaMiB JIaKTOOAaKTepiil nwime IBa, a came KOMOiHaIlis
Lactobacillus bulgaricus S19 ta L. rhamnosus S25 Oymu
HateexruBHimmumu s 111 Ttumy MikpoOHOI acortiariii
mixBH (BiAMIYadd MiJBUINCHHS KUIBKOCTI IO MOKAa3HHKIB
HopMu). [lnist IV tuny mikpoOHOT acorianii mixBy HaiBUIILY
AQHTaroOHICTUYHY aKTUBHICTB ITPOSIBUIIA KOMOIHAIIIS IITaMiB
L. plantarum A, L. bulgaricus A6 Tta L. bulgaricus A22.
Haiinieimmm (apmabioTHKOM ITpHU KaHAWIO3HOMY BYIIb-
BOBariHiTi OyB mmmie L. plantarum A, 0 MOXE CBIITYHTH
PO HOTr0 aHTUMIKOTHYHI BITaCTHBOCTI.

BucuoBkn 3 gociaimkenHsi. 1. Anpami3 Barigajib-
HOTO CEKpeTy MAaIli€HTOK ITOKa3aB JOMiHYyBaHHS YMOBHO-
MATOTEHHUX  MIKpOOpPTraHi3MiB,  fKi  acCOLIIOIOTHCS
3 HasBHICTIO OakTepiaJbHOTO BariHosy: Enterococcus
faecalis — 9+0,2 - 10 KYO/mn (100 %), Escherichia coli
(lact) — 2+0,8 - 10* KYO/Mn (50 %), Staphylococcus
epidermidis —2+0,4 - 10°KYO/mi (50 %) ta Staphylococcus
haemolyticus — 1+0,1 - 10° KYO/mi1 (36 %).

2. Hwuspka kinekicte nakrtobakrepiit (Lactobacillus
acidophilus, L. casei, L. iners) cBiJUUTH PO 3HAYHI MOPY-
LIEHHsI BariHaJIbHOI MIKpOOiOTH Yy MAIi€EHTOK, 110 BKa3y€e Ha
3HIDKCHHS 3aXHUCHOTO 0ap’epy MiKpoOioTH.

3. IlepconanizoBaHa KOpEKIIis BariHaJIbHOT MiKpoOioTH
3a 101oMororo GpapMabiOTHKIB IMOKa3ajaa BUCOKY €(EeKTHB-
Hicte. s I11 Ty mikpoOHOi acounianii egexkTrBHOO Oyna
koMOiHamis Lactobacillus bulgaricus S19 1 L. rhamnosus
S25, tomi sx mus IV tumy HaWOLIBII pe3yabTATHBHOIO
Oyna xoMOinauis L. plantarum A, L. bulgaricus A6 Ta L.
bulgaricus A22. ®apmabiotuk L. plantarum A BuSBHBCA
HaliieBIAM IPU KaHAUIO03HOMY BYJIEBOBATIHITI.

4. Kopekuis BariHaibHOI MIKpOOIOTH 32 JIOTIOMOTOIO
IHWBIAYaIbHO MifiOpaHuX HapMabioTHKIB € epeKTHBHOO
CTpareri€ro JUIs BiIHOBJICHHS MIKpoOiOMY Ta JIiKyBaHHs
3aXBOPIOBaHb IIXBH, TaKUX SK OakTepiajJbHUI BariHos,
KaHMJI03HUH BYJHBOBATIHIT Ta iH.

IlepcnexkTHBH mNoOJadbIIMX PO3BIIOK Yy HbOMY
HanpsiMky. [lomanpini fOCHiDKEHHS MOXYTh OyTH CIIps-
MOBaHI Ha iIEHTHAQIKAI[IF0 HOBHUX INTaMiB JIAKTOOAKTEpii Ta
IHIINX KOPUCHUX MIKPOOPTaHi3MiB, SIKi MarOTh OLIBII BHpa-
JKEHI AaHTATOHICTUYHI BJIACTUBOCTI TIPOTH YMOBHO-TIATO-
TeHHHUX MiKpoopraHi3miB Ta rpubiB. KpiMm Toro, HeoOXimHi
MaciiraOHi KIHIYHI JOCTIHKSHHS [UTA [T ITBEPIKEHHS e(eK-
THUBHOCTI (hapMabiOTHKIB Ha OUIBIIIA KLUTBKOCTI MaI[iEHTOK
3 pI3HMMHU TUMAMH MIKpOOHOI acowiarii mixBH, 10 3a0e3-
MEYUTh OUTBII HaJiHHY J0Ka30By 0asy Uil BHPOBAKEHHS
HOBHMX METOJIB JIIKyBaHHS B KJIIHIYHY NpakTHKy. Po3poOka
HOBHX Ta BJOCKOHAJICHHS iCHYIOYMX METOJIB KOpEKIIii Bari-
HaJIbHOT MIKpOOIOTH J03BOJINTH PO3pPOOUTH HOBI €(heKTHBHI
cTparerii JiKyBaHHS Ta HPO(IIAKTHUKY TTHEKOIOTTIHHX 3aXBO-
PIOBaHb, ITiIBUIIYIOUH 3arajIbHAHA PiBEHB 370POB’S KIHOK.
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The role of somatotype and body mass composition in the cardiovascular system adaptation
during physical exercise in females from the lowland regions of Zakarpattia

Introduction. Adaptation to the performance of physical work is characterized by the ability of the cardiovascular system to recover to its
original level after cessation of exercise. In recent years, research into the constitutional features and adaptive capabilities of healthy children and
those with acquired or congenital pathology has intensified due to the fact that the constitution is determined not only by the degree of human
adaptation to a wide variety of external environmental influences, but also by susceptibility to diseases and the nature of their course. Somatometry
is widely used to renovate standards and indicators for assessment of the health of the younger generation. The anthropometric approach with
the determination of the parameters of physical development and the body mass composition is ideal for monitoring health and physical status.

The purpose of the study is to determine the peculiarities of the recovery of the cardiovascular function according to the indicators of the
recovery of the heart rate and blood pressure after dosed physical exercise in females of the lowland districts of Zakarpattia, depending on the
somatotype and the component composition of body mass.

Materials and methods. 118 females aged 16-20, residents of the lowland regions of Transcarpathia, participated in the study. The
assessment of the dynamics of cardiovascular system indicators depending on the constitutional characteristics of body composition was
carried out by methods of heart rate monitoring, sphygmomanometry, bicycle ergometry, determination of somatotype using caliper and
bioimpedancemetry, as well as statistical processing of research materials using Microsoft Excel 2010 spreadsheets.

Results and discussions. In the course of the research, we were able to establish that in some representatives of lowland areas dosed
exercise on a bicycle ergometer caused a negative reaction of blood vessels. The number of females with increased diastolic pressure after
performing work with a power of 1 W per 1 kg of body weight was 6.78%, and after performing work with a power of 2 W per 1 kg of
body weight, the number of such persons was 5.1%. The phenomenon of “infinite tone”, which disappeared within 1 minute after cessation
of exercise, gives reason to evaluate it as a physiological reaction of arterial vessels to the load, was observed in 7.63% of females only
after performing work with a power of 2 W per 1 kg of body weight. When analyzing the dynamics of changes in diastolic pressure during
dosed exercise in girls from the lowland regions of Zakarpattia, depending on the somatotype, we found that the highest percentage of
persons with increased diastolic pressure after performing work with a power of 1 W per 1 kg of body weight was observed in ectomorphs
and mesoectomorphs, which was 16.7% and 18.2% of the total number of examined. Functional capabilities of the cardiovascular system
according to the indicator of changes in diastolic pressure depended on the content of the muscle and fat component of body mass, namely:
the largest number of such persons, 11.9%, was registered among females with a relatively high content of muscle component (30.4 —35.3%);
in 7.14% of persons with a high relative content of the muscle component, dosed work on a cycle ergometer with a power of 2 w per 1 kg of
body weight caused an increase in diastolic pressure; the largest percentage of persons, namely 25.0%, who had diastolic pressure above the
initial level during dosed work on a cycle ergometer with a power of 1 W per 1 kg of body weight, was found in females with a low relative
fat content (33.0 — 38.9%).

Conclusions. Our research are characterized by the fact that during exercise with an intensity of 1 W per 1 kg of body weight, the highest
percentage of those in whom diastolic pressure increases is observed in lowland females of ectomorphic and mesoectomorphic somatotypes.
That is, the insufficiency of the fat component of the body mass of females from lowland areas is manifested by a negative reaction of blood
vessels, namely an increase in diastolic pressure above the initial level.

Key words: cardiovascular reaction, biological anthropology, post-workout recovery.
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«Yxropojacekuii HanioHaNkHMI yHiBepcuTeT», ORCID ID: 0000-0003-0473-5605, SCOPUS ID: 57223405519, m. Yxropoa, Ykpaina

PoJsib coMaToTHIYy TA KOMIIOHEHTHOI'0 CKJIAJy MACH Tijla B aJanTauii cepueBo-CyIMHHOI CHCTEMH
y AiBYAT HU3MHHMX PaioHIB 3akapnarTs mig 9ac Pi3MYHOr0o HAaBAHTAKEHHS

Beryn. Apanranis 10 BUKOHaHHS (i3M9HOI POOOTH XapaKTEPH3YEThCS 3MATHICTIO CEPLEBO-CYAMHHOI CHCTEMH BiTHOBIIOBATHCS JO
BHUXIJHOTO PiBHA MO i MPUMMHEHHIO. 32 OCTaHHI POKM HAMITUIACS TeHACHIA 10 301IbIICHHS TOCTIIKEHb KOHCTUTYLIHHIX 0COOIMBOCTEH
Ta aJIanTaliiHIX MOXKIIMBOCTEH 3I0POBHX 1 XBOPHX ZiTeil (3 HaOyTOr ab0 BPOIKEHOIO MATOJOTIEI0), Yepe3 Te, 110 KOHCTUTYIIiS 3yMOBIICHA
He JIMIIE CTYNEeHEM ajanTamii JIOJUHHU 10 Haipi3HOMAHITHIIIMX 30BHIIIHBOCEPEIOBUIIHUX BIUIUBIB, a TAKOXK CXHWJIBHICTIO 10 BUHHKHEHHS
XBOpOO 1 XapakrepoM ix nepediry. CoMaToMeTpiro MUPOKO BUKOPHCTOBYIOTh 3 METOIO BiTHOBJICHHS CTAHAAPTIB Ta iHAEKCIB JUIS OL[IHKH CTaHy
3/10pOB’sl MiZAPOCTAKOYOTO MOKOMiHHS. CaMe aHTPONOMETPHYHHI IMi/IXi/] 3 BU3HAYCHHAM MapamMeTpiB Qi3HYHOTO PO3BUTKY Ta KOMIIOHEHTHOTO
CKJIay TiJIa € iJealbHUM [UIS 31 ICHEHHS MOHITOPHHTY 3I0pOB’s Ta (Di3HIHOTO CTATYCY.

Merta. BetaHoBuTH 0cOONMMBOCTI BiTHOBIEHHS (DyHKIIT CEpPLIEBO-CYTMHHOI CUCTEMHU 32 TMOKa3HHUKAMH BiIHOBJICHHS YacTOTH CEPLEBHX
CKOPOYCHB 1 apTepianbHOro THCKY Micis Jo30BaHoi (i3udHOi pOOOTH y [iBUAT HU3MHHHUX PalilOHIB 3aKaprarTs 3aJlekKHO BiJ COMATOTHITY Ta
KOMITOHEHTHOTO CKJIaJ[y MacH Tija.

Marepiaan Ta metoan. B nociimkenni 6panu ygacts 118 giBuar Big 16-20 pokiB, MeIIKaHKM HU3HHHAX paiioHiB 3akapnarTs. OUiHKy
JIMHAMIKA TOKa3HUKIB CEpPIeBO-CYANHHOI CHCTEMH 3aJIeKHO BiJl KOHCTUTYIIIIHUX XapaKTEPUCTUK CKIAAy Tila 3IifICHIOBAIH METOAAMHU
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MOHITOPHHTY CEpLIEBOr0 PUTMY, chirMOMaHOMETpii, BeIoeproMerpii, BU3HAUYCHHs COMATOTHILY i3 3aCTOCYBaHHSIM KalimepoMmerpii Ta
OioimMmejaHcoMeTpil, a TaKoX CTaTHCTUYHOI 0OpOOKM MarepialiB TOCITIPKEHHS i3 3aCTOCYBaHHSAM €JIEKTPOHHHX Tabumuips Microsoft
Excel 2010.

Pe3yibraTH Ta 00roBopeHHs. Y XOZi IOCIIIKCHHS HaM BIANOCAd BCTAHOBUTH, LIO CePel NPENCTaBHUIb HU3WHHUX PaioHIB Oyian
ocobw, y SIKUX JJ030BaHa poOOTa Ha BEOEProMeTpi BUKJIMKANIA HEraTHBHY peakuito cyfuH. KiabKicT AiBYaT i3 MiABHINEHUM IiacTONIYHUM
THCKOM TIiCIISl BUKOHAHHS poO0TH NoTyxHIcTIO 1 BT Ha 1 kr Macu Tina cranoBmna 6,78%, a micnst BUKOHaHHS poOOTH TMOTyXHicTIO 2 BT Ha
1 Kr Macu Tila KiIbKicTh Takux oci6 craHoBmia 5,1%. «PeHOMEH HECKIHYCHHOTO TOHY», SIKHIl 3HUKaB NPOTArOM 1-01 XB IO NPUIIMHEHHIO
poGoTH, 1ae mijcTaBy OLIHIOBAaTH HOTO sIK ()i3i0JNOTIYHY peakiiiio apTepialbHUX CYAMH Ha HaBaHTaXXEHHs, criocrepirascs y 7,63% miBdar
JIHIIE Ticis BUKOHAHHSA poOOTH moTyxkHicTI0 2 BT Ha 1 kr Macu Tina. Ilpu aHami3i ZnHaMiK¥ 3MiH JiaCTONIYHOTO THCKY HPH J030BaHHX
(i3MYHNX HABaHTAXKEHHSX y JiBYaT HU3MHHMX paloHIB 3akapmarts, 3aleXKHO BiJj COMAaTOTHIYy MM BCTAaHOBHJIH, IO HAHOUIBIINI BiZICOTOK
oci6 i3 IJBUIIEHNM J[IaCTOTIYHAM THUCKOM ITiCIJIsl BAKOHAHHS po0OOTH HoTyXkHicTio 1 BT Ha 1 Xr Macu Tina crocrepiraBcsi y eKToMopdiB Ta
Me30ekToMop(iB, mo craHoBmo 16,7% Ta 18,2% Bix yciel KiITbKOCTi 06CTe)EeHNX. MOXKINBOCTI CEPIIEBO-CYIUHHOI CHCTEMH 32 MOKA3HHKOM
3MiH JiacTONIYHOTO THCKY 3aJIeKaily BiJl BMICTY M’SI30BOTO Ta )KHPOBOTO KOMIIOHEHTY MacH Tijia, a came: Haiibinbure takux oci6b 11,9%
3apeecTpoBaHO Oyno cepeq JAiBYaT 3 BiJHOCHMM BHCOKHM BMicToM M’si30Boro kommoHeHTy (30,4 — 35,3 %); y 7,14% oci6 3 BHCOKHM
BiIHOCHIM BMiCTOM M’5I30BOT0 KOMIIOHEHTY JI030BaHa po0OOTa HA BENIOEPTOMETPi MOTYKHICTIO 2 BT Ha 1 KT MacH Tia BUKJIMKaIA [T IBUIICHHS
JiaCTONIYHOTO TUCKY; HAWOLIbIIMIT BicOTOK 0Ci0, a came 25,0%, sKi MaJ 1iacTOMIYHMH THCK BUIIE BUXITHOTO PiBHS, PH J030BaHiil poboTi
Ha BelloeproMeTpi noryxHictio 1 BT Ha 1 Kr Macy Tina, BUSBIEHO y AiBYAT 3 HU3KHUM BiTHOCHUM BMicToM xkupy (33,0 — 38,9 %).

BucnoBku. Hami nocimimkeHHS XapaKkTepH3yl0ThCs THM, 10 IPH BUKOHAaHHI po0OTH iHTeHcuBHICTIO 1 BT Ha 1 KT Macu Tinay giB4ar
HHU3MHHHUX PailOHIB eKTOMOP(HOIo Ta ME30€KTOMOP(HOr0 COMATOTHINIB CIIOCTEPIiracThCsl HAUOUIBIIHNI BIICOTOK THX, Y KOTO IMi/IBUIY€ETHCS
niactonigHui THCK. ToOTO, HEXOCTATHICTD XKUPOBOTO KOMIIOHEHTY MAcH TiJia [IiBYaT HU3MHHUX PAiOHIB IIPOSBISLETHCS HETATUBHOIO PEAKIIIEI0

CYIUH, a caMe MiJBUIIEHHIM IiaCTONIYHOTO THCKY BHIIE BUXiTHOTO PiBHSL.
Kitiouogi ciioBa: cepiieBo-cyauHHa peakliisi, 6i010riuHa aHTPOIOJIOT s, TOCTTPEHYBaIbHE BiJHOBICHHS.

Introduction. Adaptation to the performance of phys-
ical work is characterized by the ability of the cardiovas-
cular system to recover to its original level after cessation
of exercise. The impact of stressors on the human body,
including meteorological and geographical factors (altitude
above sea level, temperature, and pollution), requires the
study and improvement of the adaptive mechanisms of the
functioning of individual organs and systems [1, 2, 3, 10].
The body mass composition, in particular the ratio of mus-
cle and fat tissue, determines the effectiveness of cardio-
vascular system adaptation during physical exertion. The
works of scientists [2, 5, 7, 8, 9, 14] convincingly prove
that modeling the training of athletes based on somatoty-
pological characteristics allows to increase effectiveness.
In recent years, research into the constitutional features
and adaptive capabilities of healthy children and those
with acquired or congenital pathology has intensified due
to the fact that the constitution is determined not only by
the degree of human adaptation to a wide variety of exter-
nal environmental influences, but also by susceptibility to
diseases and the nature of their course. Anthropometric
and somatotypological studies allow to link the structural
features of the human body with the features of the metab-
olism and functions of the body in normal conditions and
in the presence of a pathological process. Somatometry is
widely used to renovate standards and indicators for assess-
ment of the health of the younger generation [4, 12, 13, 20].
Since anthropology has reoriented from purely determin-
ing the body forms and proportions to their influence on
the body’s functions, the study of hereditary and environ-
mental variability at various stages of the organization and
functioning of the human body is relevant [10, 17]. It is also
important to study somatotypological and functional body
features of persons who live on certain territories. Thus,
scientists conducted a comparative characterization of the
level of physical development of post-puberty individuals
in the Podilsk region, the Carpathian region, the Zakarpat-
tia region, as well as children and adolescents in Bulgaria
(Smolyan province and the city of Plovdiv). In this study,
they described height, limb length, the relative content of
the muscle and fat components, somatotype, as well as

adaptive capabilities of the organism in aerobic and anaero-
bic modes of energy supply depending on the constitutional
features of the body structure [7, 15, 16, 18]. The anthropo-
metric approach with the determination of the parameters
of physical development and the body mass composition
is ideal for monitoring health and physical status [18, 19].
The purpose of the study is to determine the peculiar-
ities of the recovery of the cardiovascular function accord-
ing to the indicators of the recovery of the heart rate and
blood pressure after dosed physical exercise in females
of the lowland districts of Zakarpattia, depending on the
somatotype and the component composition of body mass.
Methodology and methods of research. 118 healthy
females aged 16-20 years living in the lowland areas of
Zakarpattia, located at an altitude below 400 meters above
sea level, took part in the study. The number of individuals
was 53.6% of the total number of examined females. The
study was carried out on the basis of the Department of Sur-
gical Dentistry and Clinical Disciplines Uzhhorod National
University. In the process of the ascertaining experiment,
heart rate monitoring using a TOPCOM HB 8MO00 chest
pulse sensor and sphygmomanometry was used. Observa-
tion, registration and analysis of adaptive changes in the
functional indicators of the cardiovascular system were
carried out during cycle ergometry after two loads with a
power of 1 W/kg and 2 W/kg with an interval of 5 minutes
immediately after workout and three times after its comple-
tion (after 1, 2 and 3 minutes ) [2, 9, 11]. When conducting
tests to assess physical performance, we took into account
the physiological features of the female body. However,
such tests were not conducted during the ovulation (13-14"
day), premenstrual (26-28" day) and menstrual phase of the
ovarian cycle [14]. According to the Heath-Carter method,
somatotype was determined using a Digital Body Fat Cali-
per, a centimeter tape and an electronic metal Digital Cali-
per 150 mm [6]. The component composition of body mass
was determined by the method of bioelectrical impedance,
assessing the total content of the fat component according
to the criteria of H.D. McCarthy and D. Gallagher, muscle
component by Omron Healthcare, using the Body Compo-
sition Monitor device OMRON BF511 [8]. Statistical pro-
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cessing of the research results was carried out using Micro-
soft Excel 2010 spreadsheets, which allowed to analyze the
measurements and calculations of the obtained values.

Results and discussion. We studied the dynamics
of heart rate recovery after performing physical exercise
mainly in aerobic (with stimulation of aerobic) and anaer-
obic (with stimulation of anaerobic lactic) metabolism in
females from the lowland areas of Zakarpattia region with-
out taking into account the somatotype and component
composition of body mass (Table 1.).

In the first minute of the recovery period, the amount
of heart rate reduction after performing work in the aerobic
mode of energy supply almost does not depend on the inten-
sity of the load, however, the tendency to increase the differ-
ence in the recovery speed appeared later. Thus, when the
heart rate increased to 130-140 bpm™, it decreased on aver-
age by 34.3+1.08 bpm' 120 s after cessation of exercise, and
at a rate of 180-190 bpm'' it decreased by 48.6+0.98 bpm''.
After 180 s of the recovery period, at a heart rate of 130-140
bpm, its decrease was on average 36.7+1.43 bpm™, and at a
frequency of 180-190 bpm'' it was 53.7+1,38 bpm''. Moreo-
ver, the decrease in heart rate slows down significantly from
120 s to 180 s of the recovery period.

The analysis of the reaction of arterial vessels to dosed
physical work turned out to be an important aspect of our
research. It is known that loads of a cyclic nature cause
a characteristic reaction of arterial vessels, which is nor-
mally manifested by an increase in systolic and unchanged
or a decrease in diastolic pressure. An increase in systolic
pressure is mainly associated with an increase in the force
of heart contractions and an increase in vascular tone,
and a decrease in diastolic pressure is associated with the
expansion of arterioles in working muscles. An increase
in diastolic pressure is regarded as a negative reaction
of blood vessels to physical exertion and indicates labile
hypertension or hypertensive disease. Given the peculiari-
ties of blood pressure determination using the Riva-Rocci
method, some people experience the so-called phenomenon
of “infinite tone”, which is manifested by audible Korotkoff

tones when the manometer needle drops to the zero mark.

It is known that lowering DBP to zero level is not com-
patible with life. In cases of registration of the phenomenon
of “infinite tone”, the DBP corresponds to a value of about
50 mmHg. Therefore, the numerical value of the DBP of
persons in whom the phenomenon of “infinite tone” was
observed was not subject to registration. The results of such
a study without taking into account the somatotype and the
component composition of the body mass of the examined
females are shown in table 2.

In the course of the research, we were able to establish
that in some representatives of lowland areas dosed exercise
on a bicycle ergometer caused a negative reaction of blood
vessels. The number of females with increased diastolic
pressure after performing work with a power of 1 W per
1 kg of body weight was 6.78%, and after performing work
with a power of 2 W per 1 kg of body weight, the number
of such persons was 5.1%. The phenomenon of “infinite
tone”, which disappeared within 1 minute after cessation of
exercise, gives reason to evaluate it as a physiological reac-
tion of arterial vessels to the load, was observed in 7.63%
of females only after performing work with a power of 2 W
per 1 kg of body weight.

When analyzing the dynamics of changes in diastolic
pressure during dosed exercise in girls from the lowland
regions of Zakarpattia, depending on the somatotype, we
found that the highest percentage of persons with increased
diastolic pressure after performing work with a power of
1 W per 1 kg of body weight was observed in ectomorphs
and mesoectomorphs, which was 16.7% and 18.2% of the
total number of examined (Table 3). During a cycle ergo-
metric load with an intensity of 1 W per 1 kg of body weight
in females, the number of people with diastolic pressure
equal to the initial level and lower than the initial level
increases due to a decrease in the number of those with
the phenomenon of “infinite tone”. Among females of all
somatotype groups, a decrease in the number of individuals
with increased diastolic pressure is observed after perform-
ing work with a power of 2 W per 1 kg of body mass.

Table 1
Dynamics of heart rate recovery after exercise in females from lowland districts, n=118
Increase in Decrease in HR (bpm™) after the completion of exercise, M+m
HR duri
exercigeu li:grgn‘ after 10 s after 20 s after 30 s after 60 s after 120 s after 180 s
130 — 140 7,1+0,48 15,440,58 19,7+1,00 32,2+1,04 34,3+1,08 36,7+1,43
180 —190 8,6+0,51 18,3+1,03 23,9+0,92 37,4+1,34 48,6+0,98 53,7+1,38
Table 2
The types of changes in diastolic pressure during dosed physical exercise in females from lowland districts, n=118
Type of diastolic pressure changes, mm.Hg, M+m
Below the initial level Equal to the initial level I:‘h ego!nenon (,),f Above the initial level
Load infinite tone
capacity Number Number Number DBP. Number
of DBP, mm.Hg, of DBP, mm.Hg, of > of DBP, mm.Hg,
mm.Hg,
persons, M=m persons, M+m persons, | . = | persons, M=m
% Y% % Y%
1 W-kg! 65,25 63,9+0,83 27,97 75,2+1,27 - - 6,78 77,5+2,65
2 Wkg! 64,41 58,2+0,84 22,88 75,6+1,47 7,63 * 5,08 82,5+2,65

Note: * — the data were not presented numerically.
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At the same time, the largest number of individuals
whose diastolic pressure level exceeded the baseline was
observed among ectomorphs and mesoectomorphs, which
amounted to 8.3% and 9.1%, respectively.

As the data in the table 4 show, functional capabilities
of the cardiovascular system according to the indicator
of changes in diastolic pressure depended on the content
of the muscle component of body mass, namely: among
females of all somatotype groups there were individuals
whose diastolic pressure exceeded the initial level.

The largest number of such persons, 11.9%, was
registered among females with a relatively high content
of this component (30.4 — 35.3%). In 7.14% of persons
with a high relative content of the muscle component,
dosed work on a cycle ergometer with a power of 2 w

per 1 kg of body weight caused an increase in diastolic
pressure.

The phenomenon of “infinite tone” was observed in
females who performed work on a bicycle ergometer with
an intensity of 2 W per 1 kg of body weight, regardless of
the content of the muscle component.

As shown by the data in Table 5, the state of the car-
diovascular system in terms of changes in diastolic pres-
sure depended on the content of the fat component in
the examined subjects: the largest percentage of persons,
namely 25.0%, who had diastolic pressure above the ini-
tial level during dosed work on a cycle ergometer with
a power of 1 W per 1 kg of body weight, was found in
females with a low relative fat content (33.0 — 38.9%).
The phenomenon of “infinite tone” was observed in

Table 3

The types of changes in diastolic pressure during dosed physical exercise in females
from lowland districts depending on somatotype, n=118

Type of diastolic pressure changes, mm. Hg., M+m
Below the initial level | Equal to the initial level Phenomeltl::e(,),f “infinite Above the initial level
ca];,(;t(iity Number Number Number Number
of DBP, mm.Hg, of DBP, mm.Hg, of DBP, mm.Hg, of DBP, mm.Hg,
persons, M=+m persons, M+m persons, M+tm persons, M+tm
% % Y% Y%
Endomesomorphs (n=38)
1 Wkg'! 68,5 64,2+1,77 28,9 75,5+2,99 - - 2,6 85,0
2 W-kg! 65,8 59,6+1,30 26,3 74,0+3,25 5,3 * 2,6 90,0
Endomorphs (n=16)
1 Wkg! 75,0 61,7+2,31 18,7 70,3£2,09 - - 6,3 75,0
2 Wkg'! 62,5 56,0£1,62 18,7 70,7+1,26 12,5 * 6,3 78,0
Mesoectomorphs (n=11)
1 Wkg'! 45,5 66,0+4,29 36,3 75,0+£2,80 - - 18,2 72,5+13,27
2 Wkg'! 54,5 63,3+£3,54 27,3 76,7+4,18 9,1 * 9,1 85,0
Ectomorphs (n=12)
1 Wkg'! 50,0 63,3+1,77 333 65,0+2,80 - - 16,7 80,0+8,85
2 Wkg'! 58,4 55,8+3,02 25,0 63,3+4,18 8,3 * 8,3 90,0
Balanced somatotype (n=41)
1 W-kg'! 68,3 64,3+1,19 26,8 80,0+1,99 - - 4,9 77,5+4,42
2 W-kg! 68,3 57,0+0,96 19,5 77,5+4,42 7,3 * 4,9 83,8+1,32
Note: * — the data were not presented numerically;
Table 4

The types of changes in diastolic pressure during dosed physical exercise in females from lowland districts
depending on the muscle content of the body composition, n=118

Type of diastolic pressure changes, mm. Hg., M+m
Below the initial level Equal to the initial level l:‘lil[elgﬁ;?:rtlg:egf Above the initial level
Load

capacity Number Number Number DBP. Number

of DBP, mm.Hg, of DBP, mm.Hg, of mm H’ of DBP, mm.Hg,

persons, M=+m persons, M=+m persons, M;mg, persons, M:tm
% % % Y%
Normal skeletal muscle content (24,3 — 30,3 %), n=76
1 Wkg'! 71,05 63,4+1,05 25,00 76,3+£1,92 - - 3,95 78,3+4,18
2 Wkg'! 68,42 57,5+0,77 21,05 76,3+£2,19 6,58 * 3,95 80,0+6,28
High skeletal muscle content (30,4 — 35,3 %), n=42

1 Wkg'! 54,76 65,0+1,38 33,33 73,6+1,63 - - 11,90 77,0+4,29
2 Wkg'! 52,38 58,6+1,14 30,95 73,9+1,73 9,52 * 7,14 85,044,18

Note: * — the data were not presented numerically;
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Table 5

The types of changes in diastolic pressure during dosed physical exercise in females from lowland districts
depending on the fat content of the body composition, n=118

Type of diastolic pressure changes, mm. Hg., M+m
Below the initial level Equal to the initial level lj‘h egomenon (,),f Above the initial level
Load infinite tone
capacity | Number Number Number DBP, Number
of DBP, mm.Hg, of DBP, mm.Hg, of of DBP, mm.Hg,
mm.Hg,
persons, M:tm persons, M=+m persons, | ", = | persons, M=m
% % % %
Low fat content (< 21,0 %), n=8
1 Wkg'! 50,0 62,5+2,80 25,0 70,0£17,69 - - 25,0 70,0+8,85
2 W-kg! 62,5 62,0+£6,44 25,0 70,0+17,69 12,5 * - -
Normal fat content (21,0 — 32,9 %), n=65
1 W-kg! 64,62 64,4+0,90 27,7 76,120 - - 7,69 79,0+2,15
2 Wkg'! 64,62 57,4+0,72 20,0 78,5+2,59 7,69 * 7,69 81,0+3,22
High fat content (33,0 — 38,9 %), n=45
1 Wkg! 68,89 63,4+1,56 28,89 74,6£2,59 - - 2,22 85,0
2 Wkg'! 64,44 58,6+1,16 26,67 68,3+8,32 6,67 * 2,22 90,0

Note: * — the data were not presented numerically;

females from lowland areas only during cycle ergomet-
ric exercise with an intensity of 2 W per 1 kg of body
weight.

Conclusions. The conducted studies proved that in the
examined lowland females the dynamics of heart rate recov-
ery after work on a bicycle ergometer, which increased the
heart rate to 130-140 bpm™! (in the aerobic mode of energy
supply), is significantly slower than after work that caused
an increase in heart rate to 180-190 bpm™ (with stimula-
tion of anaerobic lactic processes of energy supply), and
the beginning of a significant decrease is noted after 120 s.

Differences in the reaction of arterial vessels to dosed
physical exertion were revealed depending on the somato-
type and the component composition of the body. They are
characterized by the fact that during exercise with an inten-
sity of 1 W per 1 kg of body weight, the highest percentage
of those in whom diastolic pressure increases is observed
in lowland females of ectomorphic and mesoectomorphic
somatotypes. That is, the insufficiency of the fat component
of the body mass of females from lowland areas is mani-
fested by a negative reaction of blood vessels, namely an
increase in diastolic pressure above the initial level.
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E¢exkTuBHicTh 0aKkTepioaris o0 i30/14TiB yCKIaJHEHNX BOTHECTPUIBHUX PaH
B €KCIIEPUMEHTAX in Vitro

Beryn. CyTTeBHii picT pe3uCTEHTHOCTI 1O aHTHOIOTHKIB, BUCOKHI PIBEHb JIETAIBLHOCTI Ta 1HBAIAN3aLIii BHACTIIOK (HOPMYBaHHS MYIb-
THPE3UCTEHTHHUX Ta MAHPE3UCTEHTHHUX IH(PEKIIH K y MOHOKYIIBTYpI, TaK 1y CKJIaJi acoljianiii, BUMarae IoIryKy HOBHX 3ac00iB Ta METOJ0-
JIOTIYHUX NPUIOMIB IO CTpaTerii JIiKyBaHHS YCKJIaJIHEHUX NEPCHCTYIOUNX 1H(EKIiH, 0COONMBO B YMOBaX YCKJIaJHEHUX PAHOBHUX 1H(EKIIiH.
V mouyKy ajabTepHaTHBHUX aHTUMIKPOOHHX 3ac00iB GakTepiodark 3HOBY MOYaIH IPUBEPTATH yBAry JOCTIAHUKIB Ta KIHILKCTIB.

MeToro po6oTH Oyi0 JOCTIANTH Yy TIHMBICTH 130JITiB BUIUICHHX 13 PAHOBUX IIOBEPXOHb BOTHECTPIIEHUX paH 10 OakTepiodaris.

3abip 6ioJoriyHOro Marepialy MPOBOMIN Ha 0a3i LEHTPAIbHOI MICHKOT KIIIHIYHOT JIIKapHi. 3 Mi€l0 METOI 3 PAHOBOI MOBEPXHI Opaiu
Ma30K 3a IONIOMOT0k0 cTepriibHOI TpaHcnopTHOi cuctemu FLmedical (Italy). BuBuenHs anTHMIKpOOHOT aKTHBHOCTI TIPOBOMIIH Y MiKPOGioiI0-
riuniit naboparopii HHII «Mikpo6iororii Ta 6GiotexHomnorii». [y NpoBeaeHHs T0CIipKeHb OyIn BUKOpUCTaH] KIiHiuHI i301sTH: Escherichia
coli, Klebsiella spp., Staphylococcus aureus Ta Pseudomonas spp. 13o1atu 6akrepiodaris Oymu Hagani TOB «Heonpobiokeap-Yipainay.

BcraHoBneHo HaiiBuIy eeKTHBHICT OakTepiodary oo 6akrepiit poxy Staphylococcus. JIociiKeH s 1y TTIMBOCTI KITIHIYHUX 130JITIB
S.aureus nokasanu, o ixHs arouymiuBicts cTaHoBUTH 81,8%. Cepen mocmimkenux mramiB Klebsiella spp. 60% BUSBUIHCH CTIHKAMU IO
crenmdivHoro 6akrepiodpara. Jocmimkeni 3ot Escherichia coli Ta Pseudomonas spp. IpOSBISUIIA HU3bKY Yy TIHMBICTh 10 OakTepiodaris
(33,3% Ta 16,7% BiamosimHo).

OtpuMaHi JaHi BKa3yIoTh PO MOTEHIIaNbHY e()EeKTHBHICTh Ta MEPCIEKTHBHICTh (paroTeparrii B yMOBaX paHOBHX iH(EKILiH.

Itamocnernudivaa 9y TUBiCTH 10 GakTepiodaris CBiAYUTH MPO TOUUTBHICTH MAIEHTOOPIEHTOBAHOTO ITiIXOIY Ta BU3HAYCHHS Yy TIIHBOC-
Ti i30Ty /10 GaKTepiodary 1o MoYaTKy JIiKyBaHHSL.
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Efficacy of bacteriophages against isolates of complex gunshot wounds in in vitro experiments

A significant increase in antibiotic resistance, high mortality and disability rates due to the formation of multidrug-resistant and pan-
resistant infections both in monoculture and in associations necessitates the search for new tools and methodological techniques for the
treatment of complicated persistent infections, especially in the context of complex wound infections. In the search for alternative antimicrobial
agents, bacteriophages have once again begun to attract the attention of researchers and clinical surgeons.

The aim of the study was to investigate the sensitivity of isolates isolated from the wound surfaces of gunshot wounds to bacteriophages.

The biological material was collected at the Central City Clinical Hospital. For this purpose, a swab was taken from the wound surface
using a sterile transport system, FLmedical (Italy). The antimicrobial activity was studied in the microbiological laboratory of the Research and
Educational Centre ‘Microbiology and Biotechnology’. The following clinical isolates were used for the study: Escherichia coli, Klebsiella
spp., Staphylococcus aureus and Pseudomonas spp. The bacteriophage isolates were provided by Neoprobiocare-Ukraine LLC.

It was found that the bacteriophage was most effective against Staphylococcus aureus genus bacteria. The susceptibility tests of clinical
isolates of S. aureus showed that their phage susceptibility was 81.8%. Among the studied Klebsiella spp. strains, 60% were resistant to a
specific bacteriophage. The studied isolates of Escherichia coli and Pseudomonas spp. showed low sensitivity to bacteriophages (33.3% and

16.7%, respectively).

The data obtained indicate the potential effectiveness and good prospects of phage-based therapy in the treatment of wound infections.
The strain-specific susceptibility to bacteriophages indicates the feasibility of a patient-centred approach and determination of the isolate’s

susceptibility to bacteriophage before starting treatment.

Key words: bacteriophages, antibiotic resistance, phage sensitivity, in vitro, phage-antibiotic synergy.

Beryn. Bakrepiodaru BimoMi BiKe IMOHAJ CTOJITTS.
[lepmmM iX aKTHBHICTH NOMITHB OpPUTAHCHKHUH BUEHHI
Eprect XanbOepi Xankin y 1896 pori, koiu BHUBYAB, SK
Boma 3 piuku [aHr BIIMBae Ha XonepHHH BiOpioH. Bymo
BCTAaHOBJICHO, IO BOJAA 3HUINYE OakTepii xonmepu, WMO-
BipHO, 3aBAAKH INIPHUCYTHOCTI y Hil crermdigHux ¢aris.
[Tixg gac Ilepmmoi cBiTOBOT BifHN OpPUTAHCHKHUH JOCITITHIK
®penpix TBopT Ta PpaHko-kaHAACHKUN HayKoBelb Derike
1’Epertb BUSIBIIIN 30HH JII3UCY Ha OaKTepialbHUX KYJIbTY-
pax, 1o cBigumio npo xito daris. [I’Epemns nmoyas Buko-
PHUCTOBYBATH Iie¥ PEHOMEH /IS JIIKYBaHHS OaKTepialbHUX
iH(eKIiH, 1o cTango nodyaTkoM (aropoi Teparii [1,2].

VY nmiteparypi ommcaHO €()EKTUBHICTh BHUKOPHCTAHHS
GakrepiodariB s JiKyBaHHS Oararbox OakTepiaJbHUX
ingpekmniii. Haifyacrimme OakTepiodaru 3acTOCOBYIOTHCS
MpH 1HQEKISIX TUIYHKOBO-KUIIKOBOTO TPAaKTy, CIPHYH-
HeHux Escherichia coli, Proteus spp., Vibrio cholerae,
Shigella spp. Ta Salmonella spp. EdhexrtusHicTb parotepa-
Iii TaKOXK JOBE/IeHa Y BUMAIKaX TPO(MIYHUX BHPA30K, XPO-
HIYHUX PaH, AiabeTUIHOT cTOMH 1 MyKoBiciuao3y. OcraH-
HIM 4acoM OakTepiodard NpHUBEPTAOTh JAeAaNi OUIbIIY
yBary B TPaBMaToJIOTIT JUIsl JTiIKyBaHHs iH(EKIIil, BUKIUKa-
HUX aHTHOIOTHKOPE3UCTEHTHUMH MiKpoopraHizmamu [3].

OcoOnuBO naHWil HaNpsMOK € TMEPCIEKTHBHUM LIS
BUpilIeHHs! 1H(EKIIHNX yCKJIaJIHEeHb paHOBHX 1H(EKIii
B YMOBaX Bif{CEKOBOTO CTaHy.

JocnimkeHHs B3aeMoIii Mixk OakTepiodaraMu Ta aHTH-
0l0THKaMH in Vivo 34e0LIBIIOT0 MEeMOHCTPYIOTH CHHEp-
riuauii edpexr. BogHouac meski MOCTIiIKEHHS ONHCYIOTh
BHIAJKH aHTaroHi3aMy abo HEWTpaIbHOI B3aeMOMIl Mix
IUMH aHTUMIKpoOHNME areHTaMu. OcTaHHi HayKOBi Ty Oui-
Karrii, mpucBsYeHi KOMOIHOBAaHOMY 3aCTOCYBaHHIO OAaKTepi-
oariB Ta aHTHOIOTHKIB Y JIIKYBaHHI MAII€HTIB 13 TSHKKUMHU
OakTepialbHUMH 1HQEKI[ISIMU, CBIAYATh MPO TOKPAIICHHS
KIIHIYHHUX PE3YJbTaTiB IPH OIHOYACHOMY BHUKOPHUCTaHHI
000X TepaneBTUYHUX 3ac00iB [4].

CyTTeBUII PiCT pE3UCTCHTHOCTI 0 aHTUOIOTHUKIB BUMa-
rae IOIIYKy HOBUX AaHTHUMIKDOOHMX IIperapariB, TOMY
Oakrepiodaru 3HOBY IOYATH MPHBEPTATH yBary MOCIiA-
HUKIB Ta KTiHIOUCTiB. CaMe Tpo Ie CBIIYUTh HE3HaUHa
KUTBKICT CUCTEMaTHYHUX HAyKOBUX EKCIIEPUMEHTAIBHUX
IaHUX y JiTeparypi. BomgHouac, HammMu TOIEpEAHIMU
JMOCTIDKEHHAMN Ta NaHUMH JITEpaTypy IOKa3aHo, II0
Yy TIUBICTH 0 OakTepiodariB € TakoK BHOIPKOBOIO, TOMY
aKTyaJIbHUM 3QJTUIIAETHCS PO3p0o0Ka HOBHX IMpEnapariB Ha
OCHOBI OakTepiodariB Ta BCTAHOBJICHHSI PiBHS IXHBOT UyT-
JIMBOCTI 10 KIIIHIYHMX 130JISITIB PAHOBUX 1H(DEKIIIH.

MeTor0 podoTH 0yI0 JOCTIIUTH YYTIUBICTH 130JISTiB
BUJIIJICHUX 13 PAHOBHUX ITOBEPXOHb BOTHECTPIIBHUX PaH JI0
Oakrepiodaris.

MeTtonoJiorisa Ta MeTOIH AOCTiKeHHA. 3a0ip Oioio-
TIYHOTO MaTepiary IpOBOAWIN Ha 0a3i EHTPATbHOI MiCh-
Kol KJIIHIYHOI JIiKapHi. 3 Mi€l0 METOI0 3 paHOBOI MOBEPXHI
Opanmu Ma30K 3a JIOTIOMOTOI0 CTEpWIIBHOI TPaHCIIOPTHOI
cucreMn FLmedical (Italy). Buuenns anTuMikpoOHOT
aKTUBHOCTI TMPOBOAMIN Yy MiKpoOioJoriyHiil Jraboparo-
pii HHILI «Mikpob6iosnorii Ta 6iorexHonorii». Jns npose-
JICHHS TOCII/PKEHb OYJM BHUKOPHCTAHI KITIHIYHI 130JISTH:
Escherichia coli, Klebsiella spp., Staphylococcus aureus
ta Pseudomonas spp.

UyTmBicTh MiKpoopranizmis 10 6aktepiogaris BH3Ha-
YaJld 32 HAaCTYMHOIO METONUKOW. I3 24-roguHHOI Kyib-
TypH MIKPOOPTaHi3MIiB TOTYBaJIA CYCIICH3iI0 (IHOKYIIOM)
y CTepHIIbHOMY (i3ioJoriuHOMY po3uuHi. [HOKyIIOM BHUCI-
BaJIM Ha MOBEpXHIO arapy Mromrep XiHToH. JJocmimkysa-
HUHl OakTepiodar HAHOCIIN Ha CEPEHOBHUINE Y KIIBKOCTI
10 Mk7. Y TprOXKpaTHIN mocnigocHocTi. OOTiK pe3ynbra-
TiB TPOBOAMIIH Yepe3 24 Tof. micis iHKyOarllii y TepMocTari
(37°C). HasBHICTh CTEPHUJIBHOI 30HHM y MiCIli HAHECCHHS
Oakrepiodary cBigumiIa Npo YyTIUBICT 130Ty [5].

[30nsTH OakTepiodarie Oynu Hanani TOB «Heo-
npoOiokeap-YkpaiHa» 3TiIHO JOTOBOPY IpO CIHiBII-
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pamto. [lias mocnimkenHs Oyiau obpaHi okpemi Jiabo-
patopHi i3051ATH OakTepiodarip, ki Oyau HEIIOAABHO
BHUIJCHI 31 CTIYHUX BOJ 3 BUKOPUCTAHHIM HACTYyIHUX
OaktepianbHUX TecT-KynbTyp Klebsiella pneumoniae
DSM30104, Staphylococcus aureus DSM 799,
Escherichia coli DSM 1103, Pseudomonas aeruginosa
DSM 50071.

BukJjiag ocHOBHOTO MaTepiaty qocaizxenus. Joci-
JUKEHHS YYTIMBOCTI KIIHIYHUX i30JATIB S.aureus TOKa-
3alH, 10 IXHA (aroIyTIUBICTh cTaHOBUTH 81,8% (Tadm. 1,
puc. 1-2). Ilpu oMy, HE crocTepiranack MPHHIUIIOBA
BIIMIHHICTb YYTJIMBOCTI MIJK MIKPOOPI'aHi3MaMH, 1110 Tepe-
OyBaJii y CKJIaJli acomialliii Ta MOHOKY/IbTYpi. J[is acormia-
1[I}l 3HAYEHHS YyTIMBOCTI CTAaHOBMWIO 80%, IJIst MOHOKYJTb-
Typ — 83,3%.

Cepen nocnimpkenux mramis Klebsiella spp. 60% Busi-
BIJINCH CTIHKUMH J10 crienudignoro 6akrepiodara (Tadn 1,
puc. 2-3). B Toif ke 4ac, AesKi i301ATH KieOcien, sKi
XapaKTepU3yBAIUCh HU3BKOIO YyTIMBICTIO 0 aHTUOI10TH-
KiB (Tabm. 2) Oynmu 9y TimBUME 110 6akTepiodary. JlaHa TeH-
JeHIIiS CBIIYUTH TIPO Te, IO y Psi BUMAAKIB OakTepiodar
(3a ymoBH crierigHOT Iy TIAMBOCTI TATOTEHY), MOXKe OyTH
ANBTEPHATUBOIO aHTHOIOTHKY ab0 MaTh BUPAa3HHUU MiACH-
JIIOI0UKH ePeKT aHTHOIOTHKOTEpaITii.

Hocmimxkeni i3omsatu Escherichia coli ta Pseudomonas
Spp. TPOSIBISUIA HU3bKY YyTIMBICTH 10 OakrepiodariB
(33,3% T1a 16,7% BianoBiguo)(tadim. 1, puc. 2).

EdekTrBHICT MPOTHKIICOCIETHO3HOTO OakTepiodary
MOKHa MPOJEMOHCTPYBaTH Ha KIIHIYHOMY BHIIAJIKY.
3 pann Oyna BHUCifHa acouialis MIKpOOpraHi3MiB, 0
cknany sikol Bxogunu Klebsiella pneumoniae ta Candida
glabrata. Y Tabnumi 2 TPOXEMOHCTPOBAHO AHTHOIOTH-
xorpamy K.pneumoniae aHami3 kol BKa3ye Ha BHCOKHI
PiBEHB PE3UCTEHTHOCTI 130JIbOBAHOI KYJIBTYPH (IyTIHBICTH
nposBisiack TUTbku 10 Komictuny 25Mkr ta Heominuny).
BusHaueHHs 4y TNIMBOCTI KyJIBTYpH A0 OakTepiodary moxa-
3aB Horo edektuBHIicTh (puc 3). Takum uuHOM OakTepio-
(ar mMoxke OyTH aNbTEpPHATUBOIO aHTHMIKPOOHOI Tepamii,
a00 JONIOBHEHHSIM JI0 Hel.

Boanouac cmij BiAMITHTH, IO YyTIMBICTH 10 (aris
Oyra mramMocenuQiaHO0, IO CBITYUTH MPO HEOOXiTHICTh
BCTAaHOBJIEHHsI Yy TJIMBOCTI 110 (haroBoro rmpemnapary mnepen
MIOYATKOM JIIKYBaHHSI.

AmHaniz OTpEMaHUX HAMH JaHUX 3 BU3HAYCHHS YyT/IH-
BOCTi 130JIATIB PAaHOBHX BOTHECTPUIHHHX IIOBEPXOHB IO
aHTHOIOTHKIB BKa3ye Ha BHCOKHH PiBEHb PE3HCTEHTHOCTI
MIKpOOpTaHi3MiB 10 aHTHO10THKIB. BogHOUaC mocimimKkeH s
YyTIMBOCTI 130JIATIB 13 paHEBUX IMOBEPXOHb BKAa3ye, II0

Tabmurg 1
YyTauBicTh KJIIHIYHUX 130/14TiB yCK/IaJHEHHX PAHOBHMX NMOBEPXOHB 10 6akTepiodaris
Mikpooprauizm AGCOTIOTHA KiTbKiCTH KinbkicTs yyTInBHX Bincorox uytimBocTi
Klebsiella spp. 15 6 40%
Staphylococcus aureus 33 27 81,8%
Escherichia coli 9 3 33,3%
Pseudomonas spp. 6 1 16,7%

Puc. 1. locaixzkeHHsT YyTIUBOCTI KIiHIYHUX i3044TiB Staphylococcus aureus no cnenudiunoro daxrepiodary
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Puc. 2. BincoTrkoBe cniBBiTHOIIEHHS YYTJIHBUX TA HEYYTIMBUX 10 0akTepiodariB KIiHiYHHX i30JATiB
YCKJIaJHEHUX PAHOBHUX BOTHeCTPIILHUX MOBepXoHb: 1 — Klebsiella spp.; 2 — Staphylococcus aureus;
3 — Escherichia coliy 4 — Pseudomonas spp

e(PeKTHBHICTh 3aCTOCYBaHHs OakTepiodary € mTaMoCIeIn-
(iuHOTO, IO BUMAarae iHIWBIIyali30BaHOTO IAIIEHTOPiH-
TOBAHOTO IIXOAY Y CTpATerii IIKyBaHHS i3 3aCTOCYBaHHIM
AHTUMIKpOOHOTO TIperapary, B TOMy 9Hcii i 6akrepiodar.

OnHuM 13 TIEPCIIEKTUBHUX HANpPSMKIB € CIIJIbHE BBe-
neHHs GakrepiodariB Ta antubiorukis. Tak, y 2020 pori
BUeHMMH KiHiKM Maito (Minnecora, CILIA) Oyno omy-
OJIKOBAaHO pe3yJIbTaTH CIUIBHOTO 3aCTOCYBaHHS Oakrte-
piodariB Ta aHTHOIOTHKIB. Y Talli€HTa MICNs TOTaJIBHOTO
CHJIONPOTE3yBaHHS KOJNIHHOTO Cynio0a depe3 YCKIa-
HEeHHs BUKIIMKaHe K.pneumoniae Oy3a 3arpo3a amIryTamii
Horu. KomOiHOBaHe 3acTocyBaHHs OakTepiodary 3 MiHO-
LUKJIIHOM HE TLIBKY NOKpAIKJIa 3arajJbHUI CTaH NalieHTa
(3MeHIICHHST HAOpsKy, OOJI0 Ta YacTKOBE BiTHOBJICHHS
(GyHKIIT KIHIIBKA), ae i 3HA3WIIO0 MPOSBY TTOOIYHUX peak-
i 1o aHTHOI0THKA. BueHi TakoX BIAMITHIIM aHTHO10ILTIB-
KOTBIPHY aKTHBHICTH OakTepiodary [6].

VY Hammx momepeaHiX JOCHTIHKEHHIX OyI0 MoKa3aHo,
110 Yy TJIMBICTB 13051 TiB PAHOBUX 1H(EKIIiH ITUPOKO BapPitOE
1 IOJI0 CyYacCHHUX aHTHCENTHKIB, SIKi 3aCTOCOBYIOTHCS IS
JIiKYBaHHS THIHHUX iH}ekuiit [7].

IcHyroTH maHi, IO 13 PO3BUTKOM PE3UCTEHTHOCTI JI0
¢ariB 6akrepii cTalOTh OUIBII YYTIMBUMH 10 il aHTHOI-
oTuKiB. TakuM YMHOM 3’SIBISIETHCS HOBA CTPATETISl JIKY-
BaHHS OakTepianpHuX iHGekuiid. [IpaBunpHHEN MiHOip
(ariB JO3BOJIUTH 3aCTOCOBYBATH iX SIK MpEMapary, o Mij-
CHITIOIOTH [Iif0 aHTHOIOTHKIB IIISIXOM IiABHUIICHHS TyTIIH-
BOCTI OakTepiit 1o Hux [8].

Takok BapTO 3a3HAYHTH, IO ICHYE «IIOPIT Tpoide-
pamii ¢arisy. lle kpuTHIHA KOHIEHTpAIlis OaKTepil mpu
SAKil eeKTHUBHICTH (ariB 3HWKYETbCA. Y TPUPOAL CIO-
cTepiraeTbca 4iTka 3MiHAa IUKIIB — ITiIBUIIEHHS KOH-
HeHTpamii OakTepi CympoBOIKYETHCS 301TBIICHHAM
KOHIICHTpaIliil (aris, 110 3rOA0M CIIPUYMHHUTH 3HIKCHHS
KOHLIeHTpauii Oakrepiii, a norim i1 ¢daris. Came Tomy
JIOLIJIBHUM € 3aCTOCYBaHHsS KOMOiHOBaHOI Teparii ¢daris
Ta aHTHOioTHKIB [1].

JlocmipkeHHsT TOKa3yloTh, IO 3aCTOCYBaHHs (Qaris
i aHTHOIOTUKIB OCOOIMBO PEKOMCHIOBAHO IS JIIKyBaHHS
TPaMITO3UTUBHHX OaKTepili, BKIIOYAIOUN METHIMIIIHPE3HC-
teHTHHH Staphylococcus aureus (MRSA) i mynsTupesuc-
teHTHI mTamu Enterococcus. [Ipote cuuepris Oyma Bia-
HOCHO €()eKTHBHIIIIOIO ITPOTH IyTIMBOTO 0 aHTHOIOTHKIB
ITaMy, HXK IPOTH aHTHO10THKOPE3UCTEHTHOTO [4].

Besneunicte 3actocyBaHHs OakTepiodariB moB’si3aHa
3 1X BHOIPKOBOIO aKTHMBHICTIO Ha OakTepiaibHi KIITHHH.
B Mexax omHOro OakTepiabHOTO BUAY ICHYE JIHIIE KUTbKa
HITaMiB, Yy TJIMBHUX JI0 TIeBHOTO (ara. Uepes 11e BBaXKaeThCs,
mo ¢aru MaroTh By3bKe KoJI0 TocnoaapiB. Ha mpakrui ne
O3Hauae, 10 Mix yac daroreparii KOXKEH 130JI4T MarieHTa
Mmae Oyt mepeBipeHui Ha BimnoBimHi ¢aru. Takox e
O3Hauae, 1o (aru He BIUIMHYTh Ha KOPUCHHUH MiKpoOioMm
opraHismy [9, 10].

OTXe, B €MOXy IIBHIKUX TEMITiB PO3BHTKY aHTHOIO-
TUKOPE3UCTEHTHOCTI, YCITiX JIKyBaHHA YCKIIaJIHEHHUX IIep-
CHUCTYIOUHMX 1H(EKIiH 3aIeXUTh Bil IPU3HAYCHHS i€BOTO
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Tabmuusg 2

AnTtnbioTukorpama izonsity Klebsiella pneumoniae i3 yckaaaneHnoi BornecTpiibHol panu

ANTHGIOTHE Bwmict y nucky, JiameTp 30HU 3aTPUMKH IHTepnpeTa}liﬂ
MKT pocty, MM Yy TJIHBOCTI
ILleghanocnopunu
1e()ypoKCHM 30 0 R
e TpiakcoH 30 0 R
nedornepazon/cynpbaKTam 0 R
nedTazuaum 10 0 R
IHeniyuninu
AMOKCHIIMITIH/KJIaBYJIOHAT 20/10 0 R
[Mineparmnin/TazodakTpam 30/6 0 R
Dmopxinononu
odriokcarx 5 0 R
UNPOGIOKCALUH 5 0 R
MOKCH(IOKcaluH 5 0 R
JleBoduokcanmH 5 0 R
Iloninenmuoni anmubiomuxu
KogicTun 10 10 1
KogicTun 25 12 S
Kapoanenemu
MEpOIICHEM 10 0 R
iMinIeHeM/IIUIacTaTHH 10 0 R
Aminoznikosuou
Heominun 19 S
AmikaimH 30 0 R
ToGpamita 10 0 R
Monobaxmamu
AsTpeonam 30 | 0 R

* S — uymaueuil, I — yymaueuti npu 36invuenit excnozuyii, R — pesucmenmuuil

Puc. 3. locaixzkeHHsl YyTIUBOCTI KaiHiYHMX i30091TiB Klebsiella pneumoniae no cnenmdgivynoro dakrepiogary

AHTHMIKpOOHOTO TIpemapary Ha IIiCTaBi pe3yJabTaTiB
mabopaToOpHUX aHaJi3iB MO0 YYTIMBOCTI MIKpOOpTaHi3-
MiB IOZ0 aHTHMIKPOOHOTO 3ac00y, B TOMY 4YHCII OaKkTepi-
odary.

BucHoBKkH 3 qociaimkeHHs. JIOCTiKEHHS MOKa3aiH,
1[0 BIJICOTOK YyTJIIMBOCTI 130J4TiB 10 dariB ckianas 40%
wis Klebsiella spp, 82% mnsa S.aureus, 33% s E.coli

ta 17% s Pseudomonas spp. le cBimauTh TpoO MOTEH-
ianbHy e(eKTHBHICTh Ta NEPCHEKTHBHICTH (arorepamii
B YMOBAaxX paHOBUX iH(EKIIiH.

ramocnenmdpivna YyTIuBiCTE 10 Oakrepiodaris
CBIUUTH PO MOLUIBHICTh MAII€HT OPIEHTOBAHOTO IIij-
XOJly Ta BU3HAYCHHS YYTJIMBOCTI 130JIATY 710 OakTepiodary
JIO TIOYaTKY JIiKyBaHHS.
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OcobsmmBocTi papManeBTHYHOI CHPOBUHM JiKapcbKHUX PpociauH: ¢itoximMiuni
Ta AaHTHUMIKPOOHi BJacTUBOCTI eKcTpaKTiB Achillea millefolium L.

Beryn. Bucoki Temmu po3BUTKY aTHOI0THKOPE3UCTEHTHOCTI MIKPOOPTaHi3MiB, 00yMOBIIOIOTh aKTyalbHICTh BUBYCHHS aHTUMIKPOOHHX
BJIACTHBOCTEH PEYOBHH POCIMHHOTO MOXO/UKEHHS 3 METOIO MONIYKY aNBTEPHATHBHUX aHTHMIKpOOHMX 3aco0iB. [lepcrekTHBHUMH € JoCHi-
JDKEHHS 3 BiIOOPY POCIIHH i3 ONTHMANBHUM (iTOXIMIYHUM CKJIa/IOM, SIK JUKepesIa BUCOKOSIKICHOT (papMalieBTHYHOT CHPOBHHH.

Metow po6oTH Oyi10 BUBYMNTH aHTUMIKPOOHI, aHTHOKCHIAHTHI BIACTHBOCTI Ta OCHOBHI (DiTOXIMiUHI XapaKTEPUCTHKH EKCTPAKTiB
Achillea millefolium L.

Pocnuan 36upanu Ha TepuTopii BennkobepesHaHcpKoro paifony 3akapmarchkoi oomacti, Ykpaina. OTpruMaHy CHpOBHHY (CYLBITTS) BUCY-
IIyBaJIK JI0 CTaJIOl MacH 3 HACTYITHMM BUIOTOBJICHHSIM ETHIIOBHX T4 METUJIOBHX €KCTPAKTIB.

Jlist [oCTTiKeHH ST aHTUMIKPOOHHX BIIACTHBOCTEH €KCTPAKTiB, BUKOPHUCTAHI KITiHIUHI i304TH GaKTepii, BUALICHI 3 POTOBOT HOPOKHUHH
Joeil 3 3amabHIMU 3aXBOPIOBAHHSMH [APOJIOHTY Ta CIM30BOI 000I0HKU. BeTaHoBneHo, mo Bei i30T Oyau 610IUTiBKOTBIpHUMH. AHTH-
OIOMUIIBKOTBIPHY 3JaTHICTh €KCTPAKTIB BUBYAIM Y CTAaHAAPTHHX 96 JIyHKOBUX IUIAHIIETaX CHETPO(OTOMETPHYHHM METOIOM. BH3HaueHHs
AQHTHOKCHIAHTHOI aKTUBHOCTI €KCTPAKTIB JIIKaAPCHKUX POCIHH MPoBoAnIH criekrpodoromerpuaanmM (DPPH) meromom

Sk eTHIIOBHIA, Tak 1 METHIIOBHUIA ekcTpakT Achillea millefolium L. moka3anan BUCOKY aHTHOKCHIAHTHY aKTHBHICTh. BcTaHOBIICHO mOMip-
HY aHTUMiKpOOHY aKTHBHICTh Ta BUCOKI aHTHOIOIUTIBKOTBIpHI BIACTUBOCTI eKCTPAKTiB Achillea millefolium L. [Jocmimkenns ¢iToxiMigHoro
CKJIaJly T0Ka3aJI0 BUCOKHii BMICT TaHiHIB y €KCTpaKTax.

BcraHoBeHi 3aKOHOMIPHOCTI BKa3ylOTh Ha HEPCHEKTHUBHICTh MTOAAJIBIINX AOCIIKEHb BUKOPUCTAHHS eKCTPaKTiB Achillea millefolium L.
y CKJIa/li KOMIUIEKCHUX 3ac00iB IIPH 3alalbHUX POLIECaX POTOBOT IIOPOKHUHH Ta POTOIIOTKH.

Kuro4oBi ciioBa: excTpakTH JiKapChKUX POCIHH, aHTUMIKPOOHI BIACTHBOCTI, ()iTOCENTHKH, aHTHOKCHIAHTHI BIACTHBOCTI, aHTHOIOTTiB-
KOTBipHI BIaCTHBOCTI.
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Peculiarities of pharmaceutical feedstock from medicinal plants:
antimicrobial and antibiofilm-forming activity of Achillea millefolium L. extracts

Introduction. The high rates of development of antibiotic resistance in microorganisms determine the relevance of studying the
antimicrobial properties of substances of plant origin in order to find alternative antimicrobial agents. With this respect, studies on the selection

of plants with optimal phytochemical composition as a source of high-quality pharmaceutical feedstock look very promising.
The aim of the study was to investigate the antimicrobial and antioxidant properties, and basic phytochemical characteristics of extracts

of Achillea millefolium L.

The plants were collected from Velyky Berezny rayon (district), Zakarpatska oblast (Transcarpathia), Ukraine. The obtained feedstock
(inflorescences) were dried to a constant weight, followed by the preparation of ethyl and methyl extracts.

To study the antimicrobial properties of the extracts, clinical isolates of bacteria isolated from the oral cavity of patients with inflammatory
periodontal and mucosal diseases were used. All isolates were found to be biofilm-forming. The antibiofilm-forming ability of the extracts
was studied in standard 96-well plates by the spectrophotometric method. The antioxidant activity of medicinal plant extracts was determined

by the spectrophotometric (DPPH) method.

It appeared that both ethyl and methyl extracts of Achillea millefolium L. showed high antioxidant activity. In addition, moderate
antimicrobial activity and high antibiofilm-forming properties of Achillea millefolium L. extracts were established during the experiments.
The study of phytochemical composition revealed high contents of tannins in the extracts.

The established regularities are indicative of good prospects for further studies of the use of Achillea millefolium L. extracts as part of
integrated remedies for inflammatory processes of the oral cavity and oropharynx.

Key words: extracts of medicinal plants, antimicrobial properties, phytoseptics, antioxidant properties, antibiofilm-forming properties.

Beryn. 3pocratoua mpobnema QopmyBaHHS pesuc-
TEHTHOCTI MIKPOOPTraHi3MiB 10 aHTHOIOTHKIB 0OYMOBIIIOE
AKTYaJbHICTh MOIITYKY albTePHATHBHHUX 3aCO0IB MPOTHMi-
kpoOHOi mii. OcobnrBa MPUBaOINBOIO B TaHOMY aCIIEKTi
€ POCITMHHA CHPOBHUHA, IIO 3 JABHUX JIaBEH BUKOPHCTOBY-
Bajach y HapOIHi MEAHIIMHI, BOJIOIIE IILIAM PAIOM TIepe-
Bar, B TOMY YHCJIi aHTHOKCHIAHTHOIO aKTUBHICTIO, MICTHTB
CIEKTp Oi0JOTIYHO aKTUBHHUX PEUOBHH, MIKpO-Ta Makpoe-
JIEMEHTIB. 3 OIVIsly Ha 3/1aTHICTb OUIBIIOCTI ONOPTYHICTHY-
HHUX MITaMiB 10 (HopMyBaHHs OIOIUIIBKH, IO YCKIIAIHIOE
MIPOTIKaHHS MATOJOTIYHOTO INPOIECy Ta CIPHsIE TPUBAIIH
MepeCUCTEe LT MIKpOOPraHi3MiB B OpraHismi rocronaps,
Ha/[3BUYal{HO aKTyaJbHUM € BUBYCHHS aHTHOIOILIIBKOYT-
BOPIOIOYHX BIACTHBOCTEH JIIKAPCHKHUX POCIHH.

30KkpemMa pOCIUHH pPOOUHH Asteraceae TPaguIiiHO
BUKOPHUCTOBYIOThCS Y HAapOAHIH Ta OQImiiHIA MeIu-
OWHI 1 € TepCIeKTUBHUMH 3 TOYKH 30py aHTHMIiKpOHOI
aKTHBHOCTI. BigoMoOr0 MiKapChKOIO POCIHHOI POAWHHU
Asteraceae, MO BUKOPHUCTOBYETHCS y TPamUIiMHIA Ta
HApOOHI MemWIMHI € JAepeBid 3BuuakHuii Achillea
millefolium L. SIk nikapcbKy CUPOBUHY BUKOPHUCTOBYIOTb
CyuBiTTs. EKCTpakTH Ta HACTOSIHKHM XapaKTepU3yHOThCS
MIPOTHU3aNaJIbHOI0, PAaHO3arolOBaIbHOI0, aHTHANIEPTIYHOO
nieto. Pa3oMm 3 iHImIMMH pociiMHaMu y ckiai 300piB, aepe-
Bili BUKOPHCTOBYIOTH IIPH JIIKyBaHHI racTpUTIB, CTOMAaTH-
TiB, BUPa3KoBii XxBopoOi nuryHky. llupokwuii ciiektp Gio-
JIOTIYHUX BIIACTHUBOCTEH OOYMOBICHHI pPI3HOMAaHITHICTIO

XIMIYHOTO CKJIa/ly POCIMHHOI CHPOBHHH, 30KpeMa BTOPHH-
HUMH MeTa0oliTaMu — 130mpeHoinaMu, (pIaBoHOiTaMH,
BiTaminamu [ 1, 2].

Oco0nuBoi yBaru 3aciiyroBye SIKICTb POCIMHHOI CHPO-
BHHU K OCHOBH (DITOCENITHYHUX Ta IHIINX IpeTapaTiB Ha
OCHOBI JIKapChKUX pOCIHH. BapiaTuBHICTH QiTOXiMiU-
HOTO CKJIagy POCIHH, 310paHuX y MPUPOMi, Ii 3aIeXHICTh
BiJI TEHETHYHHUX OCOOJIMBOCTEH, XEMOTHITY, TPYHTOBHX Ta
KJIIMaTu4HUX YMOB, OOYMOBIIIOE aKTYaJIbHICTh BHBYEHHS
Ta BiIOOpY Kpaiux GpopM Uil OTPUMaHHS BHCOKOSKICHOT
CHPOBUHH 13 BHM3HAYEHUMH (ITOXIMIYHUMH BIACTHBOC-
TSIMH, 110 € IEPEIyMOBOI0 OYiKyBaHOTO TEPareBTUYHOTO
edexry. Binbip ikapchKuX poOCIUH i3 BU3HAYCHUMH (iTO-
XIMIYHUMH XapaKTepUCTUKaMH, 3 HACTYIHHM BBEICHHS
B KYJBTYpY, € HEPCHCKTHBHHM HANPSIMKOM JOCIiIKEHb
cy4acHoI (apmarii.

3 ommgy Ha BiOMI TIPOTH3amajibHI BIACTUBOCTI
Achillea millefolium L., TpaauiiiiHe BHUKOPHCTAaHHI
Yy MEAWINHI, aKTyaJIbHIM € JOCII/DKEHHS aHTUMiKpOOHUX
Ta aHTHOIOIUTIBKOTBIPHUX BIIACTMBOCTEH GKCTPAKTIB CYII-
BiTh Ha YMOBHO MaTOreHHI OakTepii.

MeTor0 po6oTH Oyli0 BHUBYUTH aHTHUMIKpOOHI, aHTH-
OKCHJIAaHTHI BJIACTHBOCTI Ta OCHOBHI (hiITOXIMIYHI XapaKTe-
PHUCTHKH eKCTpaKTiB Achillea millefolium L.

MeTon0J10risl T2 METOAU AOCTiIZKCHHS.

Pocnmun Buny Achillea millefolium L. 306upann Ha
TepuTOpii BennkoOepe3HIHCHKOTO paifoHy 3akapraTchKol

Intermedical journal, eunyck 2, 2024 p.

99




obiacTi, Ykpaina (puc. 1). OTpumMaHy CUpOBHHY (CYIIBITTS)
BHCYIIYBAJIHX JI0 CTAJ0I MaCH 3 HACTYITHHM BHUTOTOBJICHHSAM
eTHUIIOBUX Ta METHUIIOBUX €KCTPAKTIB.

Bueomoenennss excmpaxmis. J|jiss BUTOTOBIICHHSI €KC-
TPaKTiB CHPOBUHY BHCYLIYBaJH JI0 CTaJlOi MacH, Moapio-
HIOBAJIM JO MOPOIIKOMOAIOHOI Mach Ta eKCTparyBaiu
y xon6i Epneameepa 96 % eranonom ta meranonoMm (Sigma,
Germany) BianoBigHO 10 BUMor €Bpomnelicbko Papmakonei
(cmiBBimHOmMEHHsT cupoBuHA/ekcTpareHT 1:10) [3]. OtBip
KOJOW 3aKpHWBaJIM XapyoBOIO IUTIBKOIO, 100 YHUKHYTH
BunapoByBanHs. [licnsi iHKyOalii B ynsTpa3ByKoBii OaHi
(Kraintek) npu temneparypi 35 “C mpouimxyBain uepes
¢binerpyBansHuit namip No. 1. HucTuil po3unH moMirmand
B BHUIApoByBaibHUI mpuctpid (16-17/32" x 34-59/64"
G5B, Coated Dry Ice Condenser Rotary Evaporator) mis
OTPUMAHHS YHCTOTO CIIUPTOBOTO EKCTPAKTY MPU TEMIEpa-
Typi 50 °C, 82 obepriB 3a xBunuHy. I1iciast BHUnapoByBaHHS
CIIUPTY Ha JHI KOJIOU 3aJIMIIAETHCS YHCTUH eKeTpakT. KoH-
LEeHTpaLis CIUPTY Micisg BUNapOByBaHHs cTaHOBIIA <1 %.

Hocnioocenna anmumikpobHux eracmusocmeil exc-
mpakmig. YyTnHUBICTE MIKpPOOPTaHI3MIB J0 POCIMHHHIX
MperapaTiB BU3HAYAIH MeTooM audy3ii B arap Ta BU3HA-
YEeHHSIM MIHIMaJIbHUX 1HTIOyrounx koHueHtpauniid (MIK)
[4]. st BuznauenHst MIK BUTOTOBISAIN PO3BEICHHS PO3-
YHHIB CGKCTPAKTIB POCIMH y M’SICO-IIENITOHHOMY arapi
(MIIB) 3 xonuentparierw Big 100; 75; 50; 25; 22,5; 20;
17,5;15;12,5; 10; 7,5; 5; 2,75; 2,5; 2,25; 2 Mr/mit. Y KOXHY
MpoOiIpKy BHOCHJIM OaKTEpiadbHY CYCIICH3iI0 Yy KIIBKOCTI
100 mxi, mo Bigmosimae 0.5 crammapry Makdapnanna
(1,5x10% KYO/mi) i3 24 roauHHOI KYJIBTYPU MiKPOOPraHi3-
MIiB y crepmibHOMY (izionoriunomy po3uuHi. [Ipobipku
iakyOyBanu npu 37 °C mpotaroMm 24 roa. IpH KyJIbTHBY-
BaHHI Oakrepiif Ta 35 °C mpotarom 48 ro. mpH KyIBTH-
ByBaHHI MikpocKomigHux rpuoiB. Ilicas inkyOarii mpoBo-
JIMJTH BUCIB 13 KOXKHOT MPOOIpKH HA M’SICO-NIEITOHHUH arap
(MITA). TIpu BuzHauenni MIK BpaxoByBaju OCTaHHE PO3-
BEJICHH, 1€ HE CIIOCTepiranu pocty Kyibrypu. HerarusHi
KOHTPOJi: OakTepialibHa CyCleH3is+HANMETHICYIb()OKCHL,;
OakTepiajibHa CyCIIEH31s+ BIAMOBITHAN CIIUPT.

VY sikocTi TECT KyAbTyp Oyau BUKOPHCTaHi pedepeHTHI
LITAMH Ta KyJIbTypH i30JIbOBaHI 3 POTOBOI MOPOKHHHH

JIOfCH 13 3amaJbHUMH 3aXBOPIOBAaHHSAMH IIAPOJOHTY.
Y nocnipkeHi BAKOPUCTaHI 130J1TH i3 MHOXXHHHOIO pe3KC-
TEHTHICTIO /10 aHTUOI10THUKIB.

Busuenns oecmpykyii 6axmepianvnoi 6ionniexku nio
BNIIUBOM PEHOBUH POCIUHHO20 NOXO0O0JiCeHHA. 3AATHICTD 10
JIeCTpyKIIii OakTepiaapHOI Oi0TUIIBKY IPOBOIHMIH Y 96-ITyH-
koBuX Mikpormanmerax (Greiner-BioOne, Austria) 3rizHo
METONIUKH [5].

Busnauennsa ammuoxcudanmmuoi akmusnocmi. BusHa-
YeHHS AHTHOKCHIAHTHOI aKTHBHOCTI EKCTPAaKTiB JKap-
CBKHX pOCIHH Ta e(ipHUX Ol MPOBOIMIN CIEKTPOdO-
tomerpuaauM (DPPH) wmetonom. Buswauenus mawinie
3nifcHIOBaIU crekrpodoromerpuyHo [6]. 3acanvny xino-
Kicmb nasonoidie BU3HaUCHa aJIOMIHIYM XJIOpPHUJ CIICK-
TpdoromeTpryHuM MeTOIOM [7].

Jist craTucTHYHOT 00POOKH PE3YJIbTaTiB EKCIIEPUMEHTY
BUKOPHCTOBYBAJIM CTaTUCTUYHE MpOrpamMHe 3a0e3nedeHHs
Microsoft Office-Excel (2013) 3 oOuncieHHsAM 3HaYEeHHS
CEepeHbOTO, IIOXHOKH Ta CTAaHJAPTHOTO BiIXWIICHHS.

Buxiax ocHoBHOro marepiaay aocaizxkennsi. BusHa-
geHHS (DITOXIMIYHOTO CKJIaqy EKCTPAKTiB IPOBOAMIN 3a
BMICTOM TaHIHIB 1 (uiaBoHOINIB. Bu3Ha4eHHs AaHUX MMOKa3-
HHKIB [OKa3aJ10 BUIIN# piBEHb TaHIHIB y €THJIOBOMY €KCTpa-
kTi. BmicT ¢naBoHoiniB ckanas 0,03 % nHa 100 r excTpakTy
1 HE BIAPI3HSBCS 32 BMICTOM Y €THJIOBOMY Ta METHUJIOBOMY
eKkcTpakTax. B To e yac 3a piBHEM (HIaBOHOIIB €KCTPAKTH
He BiJpI3HAINCh. BCcTaHOBIEHA BHCOKA AHTHOKCHIAHTHA
aKTUBHICTb 000X eKcTpakTiB (Tadm. 1), sika Oynma craruc-
THUYHO JIOCTOBIPHO BHIIIOIO0 Y METHIIOBOMY €KCTPAKTI.

Bucoxkuii piBeHb TaHIHIB 00YMOBITIOE TTIEPCHEKTUBHICT
3aCTOCYBaHHS €KCTPAKTIB y CKJIaJi 3aC00iB i3 B’sKydnMm,
NPOTH3ANATEHEM Ta AaHTHOKCHUIAHTHUM S(EeKTOM.

AHTHMIKpOOHY aKTHBHICTH BU3HAYAIIN METOJOM IUQY-
3ii B arap Tta Bu3HaueHHssM MIK ekcrpakriB. Bigmigamm
MOMIpHHUH PiBeHb aHTUMIKPOOHOT aKTUBHOCTI LIO/I0 TPaM-
MO3UTHBHUX Ta IPAMHETaTUBHUX OaKTepiil, 0 XapaKTepu-
3YIOThCSI BUCOKMM PIBHEM PE3MCTEHTHOCTI JI0 aHTHO10TH-
KiB (0ZJHOYACHA CTIHKICTB JI0 Lie(haoCOPHUHIB, MaKPOJIiIiB
Ta KapOaneHeMiB) Ta MaloTh OIOILTIBKOTBIPHY 3[aTHICTh
(Tabm. 2). AHTUMIKOTHYHOI aKTUBHOCTI €KCTPAKTIB HAMU
He BHsABJIEHO. HaliBupasHimly Jif0 eKCTpakTiB crocrepi-

Puc. 1. omyasiuis Ta cyxa maca Achillea millefolium L.
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Tabmuus 1

®diToxiMiuHUIi aHAJTI3 Ta AHTMOKCHAAHTHA AKTUBHICTDh eKcTPaKTiB Achillea millefolium L., X + SD

ETuiioBuii ekcTpakT | MeTuj10BHii eKCTPAKT
Taninu, % Ha 100 r excTpakTy
1,26+0,1 | 0,76+0,3
DaasoHoinn, % Ha 100 r ekcTpakTy
0,030,001 | 0,03+0,002
AHTHOKCHIAHTHA aKTUBHIiCTD, Y%
86,62+0,4¢ | 79,52+1,0

Tabmuusg 2

AHTHMIKPOOHA AKTHBHICTH eKCTPAKTIB Achillea millefolium L. meTonom nudys3ii B arap,
30HH 3aTPUMKH POCTY, MM, AiamMeTp JyHkH 6 MM (n=3, x £+ SD)

TecT Ky1bTYpH ETniioBnii ekcTpakt MeTu10BHH EKCTPAKT
S.aureus ATCC 25923 10,33+0,58* 10,67+0,58*
S.aureus CCM 4223 9,33+0,58* 9,83+0,29*
S.aureus MRSA KmiHIYHHH 130719T 9,50+0,5* 10,33+0,29*
Streptococcus pyogenes ATCC 19615 8,33+0,58* 8,67+0,58%*
Streptococcus pyogenes KIIHIYHUH 130J1T - -
Escherichia coli ATCC 25922 12,17+0,29* 12,33+0,58*
Escherichia coli xninidauii 1305191 9,17+0,29* 9,33+0,58*
Enterococcus faecalis ATCC 29212 12,67+0,58* 12,33+0,58*
Enterococcus faecalis KiHIYHAH 13071T 13,67+0,58* 12,33+0,58*
Candida albicans ATCC 885-653 - -
Candida albicans xniHIYHUHN 130J5T - -
Hpumimxa:
* 0ani cmamucmuyno 00cmogipHi y nopisHsnui 3 konmponem (P < 0,05);
«-» 30HA 3AMPUMKU 301U BbIOCYNISIH,
V AKOCMI KOHMPOJISL GUKOPUCHIOBYBAIU eKCIMPAZEeHN (emanoil abo Memanoin),
KOHMPONb eManoNA — 30HA 3AMPUMKU POCIY GIOCYMHS;
KOHMPONb MEMAHONA — 30HA 3AMPUMKU POCMY 6I0CYMH3L;
Taomms 3
AHTHUMIKPOOHA aKTUBHICTH eKCcTPaKTIB Achillea millefolium L.
1010 pedepeHTHUX MITAMIB MiKpoopraHi3mis, X + SD, mr/ma
S. aureus E. coli E. faecalis S.pyogenes C.albicans
ATCC 25923 ATCC 25922 ATCC 29212 ATCC 19615 ATCC 885-653
ETunoBuii ekcrpakr
14,17+2,10 | 14,3+1,60 | 9,17+1,40 | 14,7+2,10 | 17,5+ 0,50
MeTu10BHH €KCTPAKT
17,42+0,38 | 12,42+0,14 | 20,25+0,10 | 20,25+0,25 | 15,41 +0,22

ITpumimxka: «-» — giocymuicmu iH2i6YI0U020 eghexmy; Oani CMamucmuyHo 00CMOGIPHO GIOPIZHAIOMbCS Y NOPIGHAHHI 3 KOHMPOTeM

emanon ma memanon(P < 0,05);

rajy Mmoo 130isItiB Enterococcus faecalis. He BusiBIEHO
JIOCTOBIPHOI PI3HUII MK BILTABOM METHJIOBOTO Ta €THIIO-
BOTO CKCTPAKTIB.

AHAJOTI4YHI TeHAEHIIi1 OyJIi BCTAHOBIICHI i NIPU BU3HA-
YCHHI MiHIMAIFHUX 1HT10YIOUMX KOHIIEHTPAIlii eKCTPaKTiB
moa0 pedepeHTHHX Ta KIIHIYHUX MITaMiB MIKpOOPTaHi3-
MiB (Tabm. 3-4). Hmwxk4ai konmenrtparnii MIK ekctpakriB
BCTaHOBJCHI 1A pedepeHTHHX mramiB, BomgHowac MIK
U KTiHIYHEX mTamiB OyB BumuM. o mpuxmaxy, MIK
€TUIIOBOIO  €KCTPaKTy MO0 pedepeHTHOro ImrTamy
S. aureus cranoBuB 14,17+2,1 me/mn, a wodo kiiniuHo20
20,17+£0,29 me/mn.  Hausupasuiwuil  anmumikpoOHuil
epexm emunosoeo excmpaxmy Achillea millefolium L.
ecmanosnieno wooo E. faecalis, S.pyogenes.

BusiBnieHo BHCOKY aHTHOIOIUTIBKOGOPMYIOUY aKTHB-
HICTh ETHJIOBOTO eKcTpakty Achillea millefolium L.
(tabn. 5). Tak BHecenns 0,1 % po3unMHY EKCTPAKTy 3HU-
KyBasio popmyBaHHs OiorutiBkH Ha 92 %. I3 3HWKEHHAM
KOHIIEHTpAIIil eKCTPAKTy aHTHOIOILTIBKOTBIpHA 31aTHICTH
MOCTYNOBO 3HWXKYBaJlach. AHAJOTIYHY TEHJICHLIIO pee-
CTPYBAJIH Ul METUIIOBOTO EKCTPAKTy, IPOTe HOro aKTHB-
HicTh Oyna nmemo Hmx4or. Tak 0,1% po3umH eKCTpakTy
3HM)KYBaB IHTEHCUBHICTh yTBOpPEeHHs OiomniBku Ha 80,42%
(tabm. 5). OTxe BHUsBICHA BHCOKA aTHOIOMIIBKOTBIpHA
AKTUBHICTb eKCTpaKTiB Achillea millefolium L. Tlpu upomy
STHJIOBHI E€KCTPAKT HPOSIBIISB BUILY aKTHBHICTb HIXK METH-
noBuil. Bussneni TeHaeHIil 00yMOBIIOIOTE MEPCHEKTUBY
3aCTOCYBaHHS eKCTPAKTIB Achillea millefolium L. y cxnani
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Tabmuug 4

AHTHMIKPOOHA AKTHBHICTh €THJIOBUX €KCTPAKTIB eKcTPaKTIiB Achillea millefolium L.
1040 KJIHIYHHUX i30J4TiB MiKpoopraHi3mis, X = SD, Mmr/ma

S.aureus | E.coli | E. faecalis | S. pyogenes | C.albicans
Emunoeuit excmpaxkm

20,17+0,29 | 24,17+1,44 | 10,83+1,44 | 15,17+0,29 | 17,33 + 0,08
Memunosuii excmpaxm

17,5+0,29 | 17,25+0,43 | | - | 15,41+ 0,38

Hpumimxa: «-» — giocymuicmo iH2IOVIOH020 eghekniy; OaHi cCmamucmuyHo 00CHOGIPHO GIOPIZHAIOMbCS Y NOPIGHAHHI 3 KOHMPOTeM

emaron ma memaunon (P < 0,05);

Tabmurg 5
AHTHOiIOIITIBKOTBipHA 30aTHICTD exkeTpakTiB Achillea millefolium L.,
% nexcTpykuii 6ionniBku KIiHiYHUX WTaMiB S.aureus
Konuenrpaunii ekcrpakris, %
Excrpakr 0,01 0,05 0,1

Achillea millefolium L.

€THJIOBHI €KCTPAKT 22,00 52,69 92,00
Achillea millefolium L.

METHJIOBHH €KCTPAKT 60,00 76,00 80,42

KOMIUIEKCHUX aHTUMIKpPOOHHX IpernapaTiB 3 aHTHOIO0IUIiB-
KOTBIPHOIO aKTHUBHICTIO.

BusBnena Jisi eKCTPaKTIB MO0 O1OTUTIBKH KITIHIYHAX
1301IATIB OaKTepil, sSKi 130JbOBaHI 13 POTOBOI MOPOKHUHHU
JroZei 3 3amaJIbHUMK 3aXBOPIOBaHHIMH IIapOIOHTY, BKa-
3y€ Ha MMEPCICKTUBHICTD iX BUKOPUCTaHHS JUIS CTBOPCHHS
3ac00iB JOTIIAMY 32 POTOBOIO MOPOKHUHOI. AHTHOIOILTI-
KOYTBOPIOIOW1 BIIACTHBOCTI €KCTPAKTIB € OCOOIUBO TPH-
BaOJIIMBUMH JUIS NPO(]ITAKTUKHN 3aMallbHUX 3aXBOPIOBaHb
HapOJIOHTY, OCKUIBKH OUIBIIICTh MIKPOOPTraHi3MiB pOTOBOT
HOPOXKHHUHH € O10TITIKOTBIpHUMU. Brcoka aHTHOKCHJaHTHA
aKTHUBHICTh €KCTPAKTIB y MOEJAHAHHI 3 aHTHOIOIUTIKOTBIp-
HUMH Ta aHTUMIKPOOHMMH BIACTHBOCTSIMH € HaJ3BUYAIHO
LWIHHAMM IS0 JTIKYBaHHS 3alajIbHAX IPOLECIB CINU30BOI
00O0IOHKH.

BusBnennii BHCOKHMI BMICT TaHIHIB y eKCTpa-
KTaX TaKoXX IPHUBEPTAE yBary IO eKCTpakTy Achillea
millefolium L. AK TepCIeKTHBHOTO 3aco0y 3 IIPOTH-
3alaJIbHUMU Ta IPOTHU3alaJbHUMH BIACTUBOCTAMHU 34
YMOB BIUIMBY Ha CIIM30BY OOOJOHKY. ACIIEKTH BUKOPHC-
TaHHS TaHIHIB y MEIWIMHI 3yMOBIEHI, B MEPIIy 4epry,
iX B’SKY4Ol0, MPOTU3aNaNbHOI0 Ta aHTUMIKPOOHY IilO.
3anporoHoBaHi pi3HI MeXaHI3MHU IOSICHEHHS MPOTUMI-
KpoOHOT aKTHBHOCTI TaHiHY, BKJIIOYAIOYH 1HTiOyI0Uy Jif0

MO3aKIITHHHUX MIKpPOOHUX (EepMEHTIB, NPSIMUH IUIMB
Ha MIKpoOHHH MeTaboii3M uepe3 iHriOyBaHHS OKHC-
HOTO (QOCOpPWITIOBAaHHS Ta MEXaHi3M, IIOB‘s3aHUH 13
3B’si3yBaHHAM 3aiiza [8]. dmaBoHOINM, € IIHHUMHU TIpU
BUKOPHCTAaHHI Y MENWIHHI K 3acO0H, IO BOJOIIIOTH
AHTHOKCHIAaHTHOIO aKTHBHICTIO [9].

VY Hammx momepenHiX NOCTiHKEHHAX Oyla MokazaHa
AHTHMIKpOOHA, aHTHOIOIUTIBKOTBIPHA aKTHBHOCTH 1HIIHX
PEUOBHH POCIMHHOIO TOXO/DKEHHS Ha 130JISITH POTOBOM
MOPOKHUHY, 10 OOYMOBJIOE II€PCHEKTUBY CTBOPEHHS
KOMJIEKCHUX TIperiapariB Ha OCHOBI JIIKAPCHKHX POCIUH
[10, 11].

BucnoBku 3 nociimkenns. Iloka3aHo BHCOKy aHTH-
010TUTIBKOTBIPHY 37aTHICTH €KCTPAKTIB JIKApCHKHX POC-
nvH Achillea millefolium L. 3 BHCOKMM BMICTOM TaHIHIB Ta
AHTHOKCHJIAHTHOIO aKTUBHICTIO MO0 OiOTLIiBKH, chopMo-
BaHOI KJIHIYHUMH OiOTITIBKOTBIpHUMH i3011TaMu. Bricoka
ATHOKCHJIAaHTHA AaKTHBHICTh EKCTPAKTiB, BMICT TaHIiHIB
Ta (paBOHOINIB OOYMOBJIIOE TEPCIIEKTUBY 3aCTOCYBAaHHS
eKCTpakTiB Achillea millefolium L. 13 BkazaHUMHU (iTOXi-
MIYHUMH XapaKTePUCTHKaMH y CKIaai (ITOCENTHYHUX
3ac00iB 3 aHTUMIKPOOHHMH Ta MPOTU3ANATbHUMHU BIIACTH-
BOCTSIMH 32 YMOB 3allaJIbHUX ITPOLIECIB CIM30BOT 000JIOHKH
POTOBOT MOPOKHUHM Ta TKAHUH NAPOIOHTY.
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Modern aspects of the problem of influence of heavy metals in the environment
on women's reproductive health

Introduction. The current situation in Ukraine is characterized by the deterioration of the environment, which requires comprehensive
and effective actions from the public health system, aimed, among other things, at the early detection of negative environmental factors and the
prevention of their influence. Chemical factor from the standpoint of hygienic significance occupies a priority place in the spectrum of harmful
factors of the conditions of human existence, and heavy metals are the most dangerous environmental pollutants, which have a wide range
of negative consequences from violations of the trace element composition to toxic effects and effects on the generative function of a person.
External exposure to cadmium, as one of the widespread toxicants, is especially dangerous for pregnant women.

The aim of the study. Determination of the influence of cadmium contained in environmental objects on the level of internal pollution of
the body of pregnant women and the frequency of manifestation of preeclampsia among women of the Dnipropetrovsk region.

Materials and methods. The research program included an assessment of the cadmium content in life-saving environmental facilities and
biological substrates of 89 healthy pregnant women by the atomic absorption method, as well as a retrospective analysis of data of the primary
statistical documentation on the complication of pregnancy.

Results. It was established that cadmium is constantly present in environmental objects in concentrations that are within the limits of
normative values, but exceed the background levels and the results of research conducted in the territories of the ecological-geochemical
optimum. Regardless of the relative sanitary and hygienic well-being of environmental objects in terms of cadmium content, an increase in
its concentrations in biosubstrates is noted — the level of the metal in the blood and urine of women in industrial areas is significantly higher
compared to the control (p<0,01), the content of cadmium in the urine of 36-50% of women in the studied areas of Dnipro exceeds the standard
level. At the same time, the frequency of preeclampsia in practically healthy pregnant women has a direct correlation with the level of internal
contamination of the body with cadmium.

Conclusion. The results indicate an increase in the level of internal pollution of the body of the inhabitants of the industrial region due
to technogenic influence, especially among sensitive sections of the population — pregnant women, which causes a violation of the adaptation
systems of a woman's body during pregnancy, which is accompanied by the further development of various complications, in particular,
preeclampsia.

Key words: pollution, impact, adult population, pregnant women, heavy metals, cadmium, biosubstrates, blood, urine, genitourinary
system, preeclampsia, industrial region.
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CyuacHi acnekT npo0;j1eMu BILTUBY Ba:KKMX MeTaJIiB I0BKIJJIA
HA PeNnpoOAyKTHUBHE 310POB’sl KiHOK

Beryn. CyyacHa cutyarist B YkpaiHi XapaKTepH3yeThes OTIPIICHHSIM CTaHy JOBKULIS, 0 TOTpedye Bijl CHCTEMH IPOMaICHKOTO 310POB’ S
KOMIUIEKCHHX Ta €()eKTHBHUX Ail, CIIPIMOBAHHUX, Y TOMY YHCII, Ha PaHHE BUSBICHHS HETaTMBHHUX (DAKTOPIB JOBKULIA Ta MpopilakTHKY iX
BIUTMBY. XiMiuHUH (akTop 3 MO3UMLIi Tiri€HIYHOI 3HAYYIIOCTI MOCITaE MPIOPUTETHE MICLE Y CIEKTPl LIKIIIUBUX YNHHHUKIB YMOB iCHYBaHHSA
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JIFOJIMHY, & BaXKKi MeTali HalHeOe3meuHii 3a0py/qHI0BaYi HABKOJIMIIIHBOTO CEPEeIOBHIIA, SIKi MAIOTh LIMPOKMUIA CIIEKTP HETaTHBHUX HACIIKIB
BiJI ITOpYIIEHb MiKpPOEIEMEHTHOTO CKJIay 0 TOKCUYHOTO e()eKTy i BIUIMBY Ha TeHepaTUBHY (QYHKIIIO JTIOANHN. 30BHIIIHI €KCIIO3HULIT KaMio,
SIK OJTHOTO 3 PO3TOBCIOPKEHUX TOKCHKAHTIB, 0COOIMBO HEOE3IEUHi IS BaTiTHUX KiHOK.

Meta gociixkeHHsl. Bu3HA4YeHHS OCOONMBOCTEH BIUIMBY KaJAMilO, IO MICTHTBCS B 00’€KTaX JOBKLLISL, HA PiBEHb BHYTPIIIHBOTO
3a0py/HEHHs OpraHi3My BariTHUX Ta 4acTOTY NPOSBY HpeeKIaMIICii y KiHOK J{HinponeTpoBCchKoi o0acTi.

Marepianan Ta metoau. [Iporpama mocmikeHb BKIIOYANa OLMIHKY BMICTY KaJMil0 B XKUTTe€3a0e3MeUyI0UNX CEpeIOBHUIIAX JOBKILIA Ta
Oionoriynux cyocTparax 89 310pOBHX BariTHUX XKiHOK aTOMHO-a0COPOLIIHHIM METOJIOM, a TAKOXK PETPOCIEKTHBHUN aHai3 JaHUX HEPBUHHOT
CTaTHCTHYHO] JJOKyMEHTALIii PO yCKJIaHEHHS BariTHOCTI.

PesynbraTu. BctanoBneHo, o kaiMili TOCTIHHO IPUCY THiH B 00’ €KTaX TOBKIJUIA B KOHIICHTPALIISX, 0 3HAXOAATHCS B MEKaX HOPMATHBHHUX
3HaYeHb, OJJHAK MEPEBUIIYIOTh (HOHOBI PiBHI Ta pe3ysbTaTd JOCHIPKEHb, IPOBECH]I Ha TEPUTOPISX E€KONOro-reoXimMiuHoro ontumymy. He
3BOKAIOYM HA BIJIHOCHE CAHITApHO-TIri€HIYHE ONaromoiy4ust 00’€KTiB JOBKULISA 32 BMICTOM KaJMIK0, BiJI3HAYA€THCS MiJBUIICHHS HOTO
KOHIIEHTpaIli#l y 6iocyOcTparax — piBeHb MeTaly B KPOBi Ta cedi KiHOK MPOMHUCIOBUX PaiOHIB JOCTOBIPHO BHIIHI TOPIBHAHO 3 KOHTPOJIEM
(p<0,01), BmicT kaamito y ceui 36-50% KiHOK JOCHIIKYBaHUX paioHIiB M. JIHIMpo mepeBuIye HOpMAaTHBHUIL piBeHb. [IpH 1bOMy yacToTa
IIPOSIBY IIPEEKIIAMIICIT y MPAKTUYHO 3JOPOBUX BariTHUX XKIHOK Mae MPSIMy KOpENLiiHY 3aJIeXHICTh Bil PIBHS BHYTPINIHBOTO 3a0pyTHEHHS

OpraHi3My KaJMi€eM.

BucnoBku. OTpruMaHi HaMH pe3yJIbTaTy CBiA4aTh IPO 3pOCTAHHS PiBHS BHY TPILIHBOT0 3a0py/IHEHHS OpraHi3My MEIIKaHIIiB IPOMHCIIOBOTO
perioHy, 00yMOBJICHHX TEXHOTCHHHM BIUIHBOM, OCOONIMBO Y UyT/IMBHX BEPCTB HACEJCHHS — BATITHHX, [0 BHKIIMKAE MOPYIICHHS CHCTEM
ajanTaii opraHi3My *iHKH IIiJl 4a¢ BariTHOCTI Ta CyIPOBOIKY€ETHCS ITOTANBIINM PO3BUTKOM Pi3HHUX YCKIAJHEHb, 30KpEeMa MPEeKIaMIICii.

KotrouoBi cioBa: 3a0pyqHeHHs, BIUIMB, OPOCIIe HACENICHHS, BATiTHI, BAXKI MeTanu, KaaMiid, 6iocyOcTparh, KpoB, ceda, ceqyocrarena

CucTeMa, npeeKnaMncis{, HpOMI/ICJ'IOBI/Iﬁ peFiOH.

Introduction. The health of the population of Ukraine is
a multifaceted concept that includes the following medical
indicators: population, age and gender composition,
indicators of birth rate, incidence and prevalence of
diseases, disability, and mortality. Recently, the medico-
demographic situation in Ukraine causes concern and
reflects the unsatisfactory state of health of the population
of Ukraine [1]. The main reasons for the deterioration of the
health of the population of Ukraine are social, ecological
and economic factors. In particular, anthropogenic
transformation of natural ecosystems in some regions of
Ukraine, in particular in the Dnipropetrovsk region, is
accompanied by man-made load both on the environment
and on the population. At the same time, the morbidity and
mortality rates of the region's population are higher than
the national level [2, 3].

Among the chemically harmful pollutants, heavy metals
absolutely rightfully occupy the leading place. They form
a significant group of toxicants and determine the active
anthropogenic pressure on environmental objects, and
therefore on the human body, causes a significant increase
in the morbidity of the population, the appearance of a
new, environmentally determined pathology. Therefore,
the problem of studying peculiarities of the impact of
heavy metals on a human being, cadmium compounds in
particular is relevant [4].

Cadmium is a toxic heavy metal that enters the
environment through various natural and anthropogenic
processes, which is especially relevant due to the rapid
development of industry and modern technologies. It is
a potential threat to most organisms, including humans.
Cadmium by its nature does not decompose, therefore, after
entering the environment, it remains in circulation. With
advancing industrialization, the amount of this polluting
toxic metal is increasing at an alarming rate. Humans
are exposed to cadmium through ingestion (drinking or
eating) or inhalation (breathing) [5, 6, 7]. It is a poison
of polytropic action, which determines the diversity of
pathogenetic mechanisms of its influence. Low levels
exposure to cadmium may lead to damage to the kidneys,
liver, skeletal system, and cardiovascular system, as well
as to deterioration of sight and hearing. Along with strong

teratogenic and mutagenic effects related to cadmium, it also
shows adverse effects at low doses on both human male and
female reproduction and affects pregnancy or its outcome
[8], including the manifestation of toxic nephropathy.
In addition, according to the TARC classification [9],
cadmium belongs to category 1 carcinogens (substances
that are carcinogenic to humans). Along with pronounced
toxic properties of cadmium, a negative manifestation of its
influence on the body is the ability to imitate the function
and behaviour of essential trace elements. For example,
like zinc, cadmium binds to albumin in plasma. As a result,
the homeostasis of calcium, zinc and iron is disturbed [10].

With the increased content of cadmium in the human
environment, its concentration in the biological mediums
increases. The peculiarity of the harmful effects of
cadmium is its rapid absorption by the body and slow
release, which leads to the accumulation of this metal in
the tissues [4, 5]. In this regard, the problem of the long-
term effects of cadmium on the sensitive population, in
terms of possibly hidden, time-varying changes in the
body, which have negative consequences in manifestation
of reproductive complications during pregnancy is of
particular interest. In connection with the above, the aim
of the study was to determine the influence of cadmium
contained in environmental objects on the level of internal
pollution of the body of pregnant women and the frequency
of manifestation of nephropathy among women of the
Dnipropetrovsk region.

Methodology and methods of research. Research was
conducted in two industrial districts of Dnipro — Industrial
and Novokodatsky, and the control city — Novomoskovsk,
which was chosen as the control area, which most closely
meets the requirements of contrast: it contains a small
number of industrial objects, the volume of solid emissions
into the air is 10 times lower than in the city of Dnipro.
Ecological and hygienic studies of the quality of life-
sustaining objects of the environment — atmospheric
air, drinking water and food products was carried out in
the residential areas of the observation areas. Hygienic
assessment of the obtained concentrations was carried out
in accordance with the existing hygienic regulations and
literature data. The next step was the biomonitoring of

Intermedical journal, eunyck 2, 2024 p.

105




metals, which considers the method of determining the
degree of danger of environmental factors and is necessary
for hygienic studies. The content of lead and cadmium in
environmental objects and the human body was determined
by the atomic absorption method. Epidemiological studies
were carried out by means of a retrospective analysis of
the data of the primary statistical documentation as for
the complication of pregnancy of the residents of the
monitoring areas.

Statistical processing and mathematical analysis of the
research results was carried out by calculating relative and
average values, their reliability criteria [11]. Statistical
processing was carried out using Microsoft Excel and
STATISTICA 6.1 statistical software package (license
number AGAR909E415822FA). The difference was
considered significant at p<0,05.

Results and discussion. The results of the studies show
that cadmium is constantly defined in in life-supporting
objects of the environment of industrial areas within the
limits of maximum permissible concentrations, but exceed
the background levels. In the control city xenobiotic
is determined in the air and drinking water samples
periodically, with statistically-valid lower content than in
the districts of Dnipro.

The level of cadmium in the blood of women ranges
from 0,01 to 0,17 pg/ml 1). This value in women of group
I averages 0,062+0,004 mg/ml, which is significantly
(p<0,01) lower than in pregnant women of group II —
0,092+0,006 mg/ml. The content of cadmium in the blood
of the control group is 0,028+0,002 pg/ml, which is
significantly lower (p<0,01) than in Dnipro women. By
the average and maximum values, cadmium in the blood
of the inhabitants of the observation areas does not exceed
the normative content — 0,3pg/ml. But in 96,7% of pregnant
women in the Novokodatsky district, the concentration of
cadmium in the blood is higher than 0,02 pg/ml, which
is considered to be the limit of presence of metal for this
toxicant. In the Industrial district in 18% of the examined
subject’s presence of cadmium in the blood has been
identified.

Regarding the content of cadmium in another
biosubstrate of pregnant women — urine, a more pronounced
variation of individual levels of xenobiotic concentrations
in the study areas was revealed — from 0,006 to 0,253 pg/
ml. Its average concentrations for women of Industrial

District is 0,079 + 0.01 pg/ml, which is practically at the
level of the normative value — 0,08 pg/ml. But for women
of Novokodatskiy District, the average value of cadmium
in urine is higher by 10% than the standard and makes
up 0,089 £ 0,006 pg/ml. Despite the fact that the average
concentration of this metal in the urine of women in group
I is by 11% lower than in the group II, no statistically-
valid evidence of this difference was obtained (p> 0,05).
The concentration of cadmium in the urine of women of
control city is on average 0,034 + 0,004 pg/ml, which does
not exceed the normative one and reliably (p<0,01) lower
than in women of Dnipro. In addition, up to 50% of women
of industrial districts, the level of cadmium in urine is
higher than the standard. In the control group, only 7,7% of
pregnant women have an increased value of this indicator.

As is known, cadmium is characterized by a pronounced
nephrotoxic effect, in the pathogenesis of which a significant
role is played by the generation of ROS, an increase in the
level of TNF-a, the regulation of Nrf2 and, ultimately,
abnormal gene expression, deregulation of cell proliferation
and resistance to apoptosis [4]. The increased excretion of
the xenobiotic in the body of pregnant women, probably,
reflects the stress of the body's adaptive processes, which
is to a certain extent caused by its increased toxic effect
during this vulnerable period for women.

The largest amounts of cadmium are registered in the
body of the inhabitants of the Novokodatsky district. Thus,
its average content in the blood exceeds the data of the
industrial region by 1,5 times, and in urine — by 0,01 pg/ml.
Compared to the city of Novomoskovsk, the average value
of cadmium in the blood is 3,3 times lower and in urine
it is 2,6 times. Correlation analysis revealed a statistically
significant (p<0,05) positive relationship between the
concentration of cadmium in the blood and its content in
the urine in the three groups.

Most often, preeclampsia of pregnant women were
registered with residents of the Novokodatsky district —
9,72+0,76% and had a significant association with cadmium
content in drinking water and biosubstrates of pregnant
women (r=0,54-0,76; p<0,05). Considering reliably
increased cadmium content in the organism of women of the
II group in comparison to the data of other areas surveyed, it
is possible to assume an unfavorable man-made influence on
the system of adaptation of women's body during pregnancy
with the further development of nephropathy.

Table 1
Average concentrations of cadmium in the blood and urine
of pregnant women — residents of Dnipro and Novomoskovsk (M + m)
. Cadmium, pg/ml
Observation groups blood urine
1 Industrial District Dnipro (n = 33) 0,062+0,004 0,079+0,01
11 Novokodatskiy District Dnipro (n = 30) 0,092+0,006 0,089+0,006
111 Novomoskovsk (n=26) 0,028+0,002 0,034+0,004
Reliability p I-11>0,05 p I-11>0,05
p II-111<0,01 p 1I-111<0,01
p I-111<0,01 p I-111<0,01
Physiological standard 0,02 -
limits of norm metal carrier 0,02-0,3 -
intoxication >0,3 0,08
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Conclusions. It has been established that cadmium is
constantly determined in the atmospheric air, drinking water
and food products of the observation areas, which forms a
complex effect on the state of the inhabitants. Concentrations
of the xenobiotic in the experimental and control areas have
a significant difference both in the environment and in the
body, this indicates the effect of external exposure of the
toxicant on the content of cadmium in the body of women.
Examination of residents of industrial areas established a
significant content of cadmium in the organism of pregnant
women, and despite the fact that the average concentration
of the toxic metal in the blood of pregnant women was
within the normal range, its level in the urine exceeds the
permissible values in almost every second woman living
in the most polluted district of the Dnipro. The internal

content of the studied xenobiotic has a correlation with the
frequency of preeclampsia in pregnant women. Taking into
account the fact that cadmium is a natural antagonist of
zinc, an extremely important trace element for a pregnant
woman, the above results indicate the likelihood of an
increase in the toxic effect of the abiogenic metal on the
course of pregnancy in practically healthy women.

Prospects for further research. The results of the
study allowed to scientifically substantiate the need for
further research to develop and implement effective
measures to prevent the negative impact of heavy metals on
the reproductive health of women living in industrialized
regions to reduce technogenic load on critical populations,
increase the adaptive reserves of the body of pregnant
women.
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Iixxoau 10 MOHITOPHUHTY TA OLIHKH €()eKTUBHOCTI CHCTEMH MOTHUBAIII CTYIeHTCHKOI MOJIOI
70 MPAKTHK 310POBUX MojeJieil XapuyBaHHS

Beryn. Meta focitiazkeHHs1 — BUSHAYUTHU Ta ONUCATH OCHOBHI MiAXOMH 10 GOPMYBaHHS CHCTEMH MOHITOPHHTY Ta OLIHKH €(EeKTUBHOCTI
CHCTEMH MOTHBAIIIT CTYICHTCHKOI MOJIOI 0 TPAKTHK 3M0POBUX MOJEICi XapayBaHHs B Cy4aCHUX yMOBaX.

MeTtoan Ta MaTepianu. Y 1ociipKkeHHi Oylo BUKOPHCTAHO pe3y/IbTaTh MOMEPeNHiX JOCTiIKeHb Ta 3aCTOCOBYBAJIacs METOIONOT IS, sKa
PEKOMEHI0BaHa JUISl CHCTEM MOHITOPUHTY Ta OL[IHKH IIPOTPaM i IPOEKTIB COLiaNIbHOI cepr. 3acTocoBaHo 0i0mi0oceMaHTHIHIN METOA, METOX
KOHLIETITYaJIbHOTO MOJICITIOBAHHSI Ta 3arajlbHOHAYKOBI METOIM aHAIIi3y, CHHTE3Y, IOPIBHAHHS Ta y3araabHeHHs. J{ocipKeHHs IpOBEAeHO Ha
3acajiax CHCTEMHOTO ITiIXOZY.

PesynbraTu. BuzHaueHO cy0’eKT Ta 00’ €KT MOHITOPHHTY Ta OLIHKH €()eKTHBHOCTI pO3pO0ICHOI CHCTEMH MOTHBALT ISl BHYTPIIIHBOT
CHCTEMa MOHITOPHHTY Ta OLIHKH, sIKa TIOBMHHA BIPOBA/PKYBAaTHCS Oe3MOCepeIHhO Ha PIiBHI 3aKnaay BHIIOT OCBITH. MeToauKa MpoBeneH-
HsI IIPOTPaMU MOHITOPHHTY Ta OIL[IHKH 3aIIPOIIOHOBAHOI CHCTEMH MOTHBALil 3BOAUTHCS JI0 BiJICIHIIKOBYBaHHS 000B’SI3KOBUX €IEMEHTIB, 1[0
BU3HAYAIOTh €()eKTHBHICTH €TaIiB il IPOBEACHHS: 3aIy4eHi PeCypCH, IIPOoLEC peaisalii, OTprIMaHi pe3ynsTaTh, HACTi KK Ta BIUB. o iHAHN-
KaTopiB pecypciB B MOJICIIi CHCTEMH MOTHBAIIIT BXOAATh MAaTepiaibHO-TEXHIYHHUHN, iHOPMAIiHII Ta JFONCHKHIA BHECOK. |HIMKATOPH HACTI-
KiB 1 BIUIUBY PO3pOOJISIOTHCS JUIS YCi€T CHCTEMH B IIJIOMY. 3alIpOIIOHOBaHO KOHIIENITYaIbHI ITiIXOH IO PO3POOKH i BIPOBAKEHHS IPOTPaMU
MOHITOPHHTI'Y Ta OLIHKH CHCTEMH MOTHUBALIii CTYACHTCHKOT MOJIOA 10 IPAKTHK 3J0OPOBHX MOJENEH XapuyBaHHs.

BucnoBku. [IpornonoBani mizxoau 10 (popMyBaHHS BHYTPILIHIX IPOrpaM MOHITOPHHTY i OLIHKH e()eKTUBHOCTI BIIPOBA/DKEHOI CHCTEMH
MOTHBAIIi CTYJEHTCHKOI MOJIOZI IO MPAKTHK 3J0POBUX MOZEIIEH XapuyBaHHs JaCTh 3MOTY KEpIBHULTBY 3aKJIa/(iB BHIIOT OCBITH COpMyBaTH
HEeoOXiHHH Nepeltik iHauKaTopiB eeKTHBHOCTI A1 BiJCIiAKOBYBaHHS Ji€BOCTI BIPOBAKEHHS 3aX0/IiB Ha yCiX eTamax peanizamii

KitrouoBi ciioBa: cucremn MOTHBALIT; IPAKTHKH 3I0POBUX MOJIEJICH XapuyBaHHs, MOHITOPUHT Ta OLIHKA; CTYICHTChKa MOJIOMb.
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Approaches to monitoring and evaluation of the effectiveness of the system to motivate pupils
to adopt healthy eating habits

Introduction. Purpose of the study — to identify and describe the main approaches to the formation of a system of monitoring and
evaluation of the effectiveness of the system of motivation of students to practice healthy eating habits in the modern conditions.

Methods and materials. The study used the results of previous studies and applied the methodology recommended for monitoring and
evaluation systems for social sector programmes and projects. The bibliosemantic method, the method of conceptual modelling and general
scientific methods of analysis, synthesis, comparison and generalisation were used. The study was conducted on the basis of a systematic
approach.

Results. The subject and object of monitoring and evaluation of the effectiveness of the developed motivation system for the internal
monitoring and evaluation system, which should be implemented directly at the level of the higher education institution, are determined. The
methodology for carrying out the programme for monitoring and evaluating the proposed motivational system is reduced to monitoring the
obligatory elements that determine the effectiveness of the stages of its implementation: the resources used, the process of implementation,
the results obtained, the consequences and the impact. The resource indicators in the incentive system model include material and technical,
informational and human contributions. The outcome and impact indicators are developed for the whole system. Conceptual approaches for
the development and implementation of a programme for monitoring and evaluation of the system of motivating students to practice healthy
eating habits are proposed.

Conclusions. The proposed approaches for creating internal programmes for monitoring and evaluating the effectiveness of the
implemented system for motivating students to adopt healthy eating habits will allow the management of higher education institutions to create
the necessary list of performance indicators for monitoring the effectiveness of implementing the measures at all stages of implementation.

Key words: motivation systems; healthy eating practices; monitoring and evaluation; student youth.
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Beryn. Crenudika JTOACEKUX NOTped BH3HAYAETHCS
COLIIATIBHOI0 TMPUPOAOI0 TisUTbHOCTI JIIOMUHK. [lcuxomo-
TiYHOI0 (POPMOIO aKTHBHOCTI JIIOJIMHY, siKa BigoOpaxae Il
oTpedu, € MOTHBALLISl IO THX Y IHIIUX (POPM ITOBEAIHKH.
Bona 3Ha4HOI0 MipOI0 BH3HA4YaeThCsl HU3KOIO IHTEPECIB
Ta iX cnpsmoBaHicTIo. OTXe, iHTEepec SK LIEeCHpsSMO-
BaHE CITiBBIIHOIICHHS JIFONUHH i 00’ €KTUBHOI pealbHOCTI
MOYKHa OKPECIIUTH Yepe3 CTaBJICHHS Cy0’ €KTa JI0 MIEBHOTO
o0’exra 1i moTped [1].

CraH 3700pOB’s JTIOAWHU 3aJIS)KUTh HE TINBKH BiJ YMOB
JKMTTS 1 CIIAAKOBOCTI, aJI€ TAKOK BiJT BJIACHOI'O BiAHOIIIECHHS
O 3I0pOB’S, IIO TIPYHTYETHCA HA TAKUX MOHATTIX, SK
MOTHBAIIiS 10 30epESIKEHHs 1 MOKPAIIEHHS 30pOB’sl. 3ara-
JIOM, BHpIIIATBHAM (PAKTOPOM € 3yCHUIUIS CaMol JIFOIHHU
Mo 30€pEkKEHHIO 1 3MIITHEHHIO BIACHOTO 370poB’s [2, 3].
B ocHOBI (opMyBaHHS 3710pOBOTO CIIOCOOY JKUTTS 3HAXO-
JIUTHCS OCOOUCTICTE JIFOUHU, TI MOTHUBAIIIS BTLIFOBATH CBOT
colianbHi, Qi3U4Hi, IHTENIEKTyabHI 3110HOCTI.

3a manuMu Jlep>kaBHOTO KOMITETY CTaTUCTUKH YKpa-
iHM craHoM Ha mnoyarok 2012-2013 HaBYaIbHOIO POKY
cepel CTYNCHTIB BUIINX HaBdanpHuX 3akmamiB [II-IV pius
akpenuranii maibke 90% MarTh BIIXWJICHHSA Y 3I0pOB’I,
y 50% nasiBHa Mop(o-dyHKIIOHANbHA naToyoris, y 40% —
XPOHIYHI 3aXBOpIoBaHHs, Ounbiie 50% CTyneHTIB MaloTh
HE3aJ0BUIbHY (i3uuHy MiArotoBkKy, 40% — MarTh ClIaOKi
YSBJIEHHSI IPO TEOPETUYHI MOJIOKEHHS 3I0POBOTO CIIOCO0Y
KUTTA [4].

OCHOBHOIO NPUYHMHOIO TIOTIPIICHHSI CTaHy 3[0pPOB’s
CTYICHTIB € BIJICYTHICTb YCBIJIOMJICHHS Ba)XKJIMBOCTI
JOTPUMaHHS 37I0POBOTO CIIOCOOY JKHUTTS SIK 3allOpyKH
MimHOTO 3710poB’s. [Ipolec BUXOBaHHS CBiIOMOTO CTaB-
JICHHS MOJIOAI IO BIACHOTO 3[JOPOB’S IIOYMHAETHCSA 3 TIEP-
I0TO Kypcy HaBUaHHS y BHUINOMY HaBYAIBHOMY 3aKIasi
1 3a0e3meudyeTscsl PAIOM IMEAAroTidHUX yYMOB, a came:
1. moegHAHHSAM HABYAIBHOTO TPOIECY 3 MPAKTUIHOIO
JISTIBHICTIO CTYACHTIB; 2. 3HAHOMCTBOM MOJIOZI 3 OCHO-
BaMHU 30POBOTO CIOCO0Y KHUTTSA, (POPMYBaHHSIM CBOIO
BJIACHOTO 3JIOPOBOTO CTHJIIO KHUTTS; 3. (GOpMyBaHHAM
LUJTLOBOT HACTAHOBH 1 MOTHBAIIIT CTYJCHTIB Ha 3MIIIHCHHS
CBOTO 3710pOB’si 1 HaOyBaHHS BIiANOBIAHUX 3HaHb, YMiHb
1 HaBUYOK [5].

BripoBamkeHHsT e€()eKTHBHUX KOMIUIEKCHHUX CHCTEM
MOTHUBAIIIT MOJIOII IO MPAKTHUK 3A0POBOi Xap4yoBOI ITOBE-
IIHKA € BaKIIMBUM KOMITOHEHTOM ()YHKIIOHYBaHHS TIPO-
rpaM 30epeXeHHS 1 MOKpAIIeHHS 3I0pOB’S MOJOII, IO
HaBUaeTbes [6]. B Toif ke wac, edexTuBHE (PYHKIIOHY-
BaHHS TaKOi CHCTEMH MOTpeOye PO3pOOKH 1 BIIPOBAIKCHHS
MpOorpaM MOHITOPHHTY 1 OIIIHKHU iX €eKTUBHOCTI [7].

MeTa po00TH: BU3HAYUTH Ta ONTMCATH OCHOBHI ITi IXOH
10 (OpMyBaHHSI CHCTEMH MOHITOpHHTY Ta ouiHku (MiO)
e()eKTUBHOCTI CHCTEMH MOTHBALli CTYICHTCHKOI MOJIOMII
JI0 TIPAaKTHK 370POBHX MOJENICH XapuyBaHHS B CYy4acHHX
YMOBaX.

Marepiaim Ta Merogu. 3a pe3ynbTaTaMHd HaIIUX
TOTIepeTHIX TOCTIKeHb [8] HaMu Oyi0 po3poOIeHO KiTi-
€HTHEHTPUYHY MOIETh CHCTEMH MOTHBAIlil CTYIEHTCHKOI
MoJofi 10 (hopMyBaHH BIaCHHUX MPAKTHK 30POBOI Xapyuo-
BO1 IMOBEIHKY [6] Ta BU3HAYEHO KIIFOYOBI JHKEPEIa BILTUBY
Ha (hopMyBaHHS 3OPOBHUX Xap4OBHUX MOJEIEH CTYIEHT-
cekoi Mostofi [9]. TIpu po3po0iii miaX0iB 3aCTOCOBYBaIACS
METOZIOJIOTIs, siKa peKkoMeHxoBaHa yisi cucteM MiO mpo-

rpam i mpoekTiB cowiansHol cdepu [7]. dust mocsarHeHHs
METH AOCIiKeHHS OyJI0 BUKOpUCTAaHO Oi0iioceMaHTHY-
HUA METOJ, METOJ KOHLENTYaJbHOTO MOJENIOBAaHHS Ta
3arajJbHOHAYKOBI METOJM aHaJIi3y, CHHTE3Y, OPiBHSIHHS Ta
y3araipHeHHs. JlaHe JocipKeHHs] IPOBEICHO Ha 3acajax
CHCTEMHOTO TiIXOLY.

Pe3yabraTu nociigzkeHHs: Ta ix 00ropopeHHs. 3ara-
J0M noBHa Mozenb MiO cucteMn MoTHBaMii CTyAeHTCHKOT
MOJIOZII 10 MTPAKTHK 3I0POBHUX MOJENEH XapuyBaHHs IIOBH-
HHA CKJIaJaTHCA 3 Cy0’€KTa, SKUW 3HiHICHIOE MOHITOPHHT
Ta OLIHKY, 00 €KTa, SIKUH BiICTEXKYETHCS 1 OIIHIOETHCH,
I[iJIeH, OIIHOYHUX MapaMeTpiB (KPHUTEpiiB), MeETOI0JI0-
riuHoi 0a3u, CXeMHU Ta MOPAAKY iH(popMaliiHoro 3abe3-
neyeHHs npoueciB MiO. O0’€KTOM MOHITOPHHTY Ta OIli-
HIOBaHHS € JisUIbHICTh CY0 €KTIB BILTMBY Ha ()OpPMYBaHHS
3JJ0POBUX Xap4OBUX MOJIEJIEH CTYJIEHTCHKOI MONOMII, SIKi
BU3HAUCHI Y MOAENI CHCTEMHM MOTHBaMLii CTYIEHTCHKOI
MOJIOIi JIO MMPAKTHUK 3M0POBUX MOJIeNIeii XxapuyBaHHs [6, 9].
BaxxmBuM € po3yMmiHHS igeHTH(DIKAII] BIacHE Cy0’€KTy
MOHITOPHHTY Ta OLIHKH €()EeKTHBHOCTI JaHOI CHCTEMHU
B 3aJIeKHOCTI Bixg BuAy cucremu MiO: BHYTpimHSA 4Yu
30BHImMHA. B naHiii cuctemMi OCHOBHOIO € BHYTpIIIHS
cuctema MiO, sika MOBHHHA BIIPOBAKyBaTUCS Oe3moce-
PEeIHBO Ha PiBHI 3aKiany Buinoi oceita (3BO) miaposmi-
JIOM, SIKHH BHM3HaueHHMH KepiBHUITBOM 3akiany. Okpemi
KOMITOHeHTH cucTemu MotuBanii («IlinTpumka camMopos-
BUTKY») BHXOISTh 32 MEXI 3aKknany ocBitd, ane MiO ix
e(PeKTUBHOCTI TaKoXK MOXke OyTH 3a0e3Me4eH0 OKPEMUMHU
ydacHHKaMu npouecy i3 3BO (akaneMHacTaBHUKH, Kypa-
TOPH aKaJeMiuHUX TPy, NPOQUIbHI 3aCTYIHUKH JICKaHIB
(akymereriB) (puc. 1).

3aranom, B maHiii MoAeli mepeBakHA OLIBIIICTE IMPO-
BaiiiepiB BIUIHBY (Cy0’€KTH MOTHBAIIHHOTO BILTHBY) TaK
49u iHakme 1oB’s3aHi Oesmocepenuso 3 3BO, ne HaBua-
IOTBCS CTyAeHTH (kepiBHHITBO 3BO, HaykoBO-TIeqarorivsi
NpaliBHUKY, aKaJeMHACTaBHUKH TPyIl CTYAEHTIB, OXHO-
JITKIB (COKYPCHHUKH), JIIEPH 3 CEPEIOBHUIIA CTYACHTCHKOT
Mojoxmi [9].

Meronuka NpOBENEHHS IPOTpaMH MOHITOPHHTY Ta
OLIIHKH 3alpoOINOHOBAHOI CHUCTEMH MOTHUBALil 3BOIMTHCS
IO BIJICITIIKOBYBaHHS 00OB’I3KOBHX €JICMEHTIB, [0 BU3HA-
4yafoTh e(eKTHBHICTH eramiB [9] ii mpoBenmeHHs: 3aiy-
YeHI pecypcH, MpOIec peaisaiii, OTpUMaHi pPe3ylbTaTH,
HACINIOKU Ta BIDMB. Jl0 1HAWKATOpIiB pecypciB B MoOJei
CHUCTEMH MOTHBAIlii BXOISATH MarepiaJbHO-TEXHIYHHMA,
iH(hopMaLiHIHA Ta TIOACHKAN BHECOK. 30KpeMa, AJIS eTaIry
«CTBOpPEHHS YMOBY» 37I0POBOTO XapuyBaHHA (puc. 1) MOX-
JUBHMH 1HIMKATOPAMH MarepialbHO-TEXHIYHOTO 3a0e3-
MEYCHHSI € HasBHICTh OOJAIITOBAHOI CTOJIOBOI 3 MEHIO
3I0POBOTO Xap4yBaHHS, (piHAHCOBA JOCTYIHICTH JaHOTO
MEHIO Ui 3100yBadiB OCBITH, OOMEXEHHs pPO3MillleHHS
Ha TEPUTOPIi 3aKiaay BHUILOI OCBITH 3aKJIA/iB IIBUJIKOTO
XapyyBaHHS, MPOJIAXKy COJOIKMX I'a30BaHUX HAIOIB 1 T.JI.
B mporpami MOHITOPHHTY IIBOTO €TaIly IIOKa3HUKOM edex-
THUBHOCTI JIFOJACEKOTO BHECKY € KepiBHHITBO 3BO, mena-
TOTH, SIKi BUKOHYIOTH KOHTPOJIOIOUOK (YHKIIIO JOTPH-
MaHHI YMOB MaTepiaJbHO-TEXHIYHOTO 3a0e3ICUCHHS.
[Hdopmariiianii BHeCOK mepeabdadae BKIIOUEHHS BiIIO-
BIZIHUX TEM Y BUBUYEHHS OKPEMHUX MPEIMETIB T CTBOPEHHS
HOBUX, OCKIJIbKH HaBYAIBHUM IIPOIECOM HE TepeadadeHo
BUBYCHHS JaHO TEMATUKHU 1 OKpEeMi MTUTAHHS ITiIHIMAIHCS
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Puc. 1. ®yHkuioHajgbHa MOJe/Ib KJIIOYOBUX aCMEKTIiB MOTHBAIII CTYIeHTCHKOI M0JI0i 10 (J)OpMYBaAHHSA BJIACHOTO
310POBOr0 pexxumMy xapuyBanusi [10]

TUIBKK B HIKUIBHIN IpoOrpami Ha 3aHATTSX Bajieosiorii abo
OCHOB 3[I0POB’si, SIKI MICTHUTh HE IOCTaTHHO HEOOXITHOT
inpopmaunii. Tak, iHAMKaTopaMu iHGOPMAIIHHOTO BHECKY
MOXXYTb BHCTYIHTH HasBHICTb CIeELiaJli3oBaHUX (aKyiib-
TaTWBIB, SIKI OyAyThb BKJIIOUYEHI B MpOrpaMy HaBYaHHS,
3 BIMOTOIO TIPOXOJUKEHHS 1 OTPUMaHHS cepThdikary mpo
OBOJIOMIHHS 3HAHHSIMH, HAYKOBI TYPTKH; BIIKPHTI JIEK-
1il 3 3aNpOIICHUMH aBTOPUTSTHHMH CHIKepaMu; HaodHa
iHpopmaris y Oyab-skoMy ii iposiBi (cTeHmu, iHGopMamii-
HUX OIOJICTCHIB, TEMAaTHYHI TUTAKATH Ta 1HIIE).

@opMyBaHHS IHAWKATOPIB MPOIECY I MEepIIoro
eTary peaizailii CHCTeMH MOTHBAIIIi 3aCHOBAHO Ha OIIHIII
¢axTruHOrO (PYHKIIOHYBAaHHSI BHECKIB: MaTepiajJbHO-TEX-
HIYHOTO, JIFOJChKOTO Ta iH(popMatiiiHoro. Tak, iHAnKaTopu
Ipolecy IOKJIMKaHI BIJICTEXKYBAaTH NUTAHHS: YU JIOTPHU-
MyeTbCsl KepiBHUITBO 3BO BCTaHOBJIEHMX MPABHJI KOHTP-
OJIFO peastizalii mepioro eTamy, a caMe MarepiajJbHO-TeX-
HIYHHX Ta iHGOPMALIHHIX BHECKIB MIOMO 3MiH B MOJEII
Xap4yBaHHS; UM HE MOPYIIYEThCs 3a00pOHA BCTAHOBICHHS
KiOCKiB 3 DKEI MBHAKOTO NPHIOTYBAHHS, HACKUIBKH
KOHTPOIIIOETHCS TIPOLIEC BPETYIIOBAHHS IiH Ha HMPOXYKTH
XapuyBaHHS ISl 3a0€3MeUeHHsT JOCTYIHOCTI I Pi3HOTO
piBHS (pIHAHCOBOI CIIPOMOXHOCTI CTYHZEHTCBKOI MOJOIi;
HACKIJIBKH CTYICHTChKA CTOJIOBA BIAMOBIAa€ CHCTEMI 3110-
POBOTO Xap4yyBaHHsI 1 T.1. 3arajom, i KOXKHOTO 3 €TaIliB
a00 CKJIaJIOBUX CHUCTEMH MOTHBalii MOXHa PO3poOUTH
BIJIMIOBITHI 1HJMKATOPH BHECKY, IIPOIECY, PE3yJIBTaTiB.
BaxnuBo, mo6 1i iHgukaropu Oy MPOCTUMH Y 3aCTO-
cyBaHHi Ta iHpopmaruBHuMH. [I{ono iHAMKaTOpiB HACTIA-
KiB 1 BIUIMBY, Ha HAIly TYMKY, PalliOHAIFHUM € PO3poOKa
MTOKA3HUKIB LTS YCi€l CHCTEMH BLIJIOMY.

KoH1enTyanbHO 1MigX01u 10 pO3pOOKH 1 BIPOBAIKEHHS
nporpamu MiO crcTeMH MOTHBAIIT CTYASHTCHKOT MOJIOI
JIO TIPAKTHK 37I0POBHUX MOJIEIIEH XapuyBaHHS MPEICTaBICHO
Ha PUCYHKY 2.

Biriacue, ouwikyBaHHWil pe3ynbrarT BIPOBAIKEHHS IIPO-
rpamu MiO cucTemMu MOTHBALil CTYAEHTCHKOI MOJIOAI /10
MPaKTUK 3I0POBHX MOJEJIEH XapuyBaHHS repenodadae Bi-
CITiIKOBYBaHHS €(PEeKTUBHOCTI BIIPOBAKCHHS yCiX IIPOITOHO-
BaHMX €TAaIliB peajri3ailii CHCTEMH B IOBHOMY 00Cs131 3aXO/iB.
BigmoBinHicte oTpumanmx pesynsrariB MiO mepenbadae
JIOCSITHEHHS METH TPOTPaMM Ta O4iKyBaHOTO MO3UTUBHOTO
BIUTMBY Ha CTaH 3I0POB’S CTY/IEHTCHKOT MOJIOJII.

IlepcnekTHBU NMOJAJBLIINX JOCTIZKEHb TOJISTAIOTH
y MiJIOTHOMY BIiAIIPAIfOBaHHI MPOMIOHOBAHUX IMIJIXOAIB 10
Po3po0KkH 1 BpoBapkeHHs nporpam MiO cuctemu MOTH-
Ballii CTyI€HTCHKOT MOJIOJ 1O IPAKTHK 3/10POBUX MOJIEIEH
Xap4yBaHHS Ha 0a3i OKpEeMHX 3aKJajiB BHIIOI OCBITH Ta
OLIIHKH X e(h)eKTHBHOCTI.

BucnoBku. I[IpomoHoBani migxomu 1m0 (GopMyBaHHS
BHYTPIIIHIX TPOTpaM MOHITOPUHTY 1 OIIHKH €(EeKTHB-
HOCTi BIIPOBA/KCHOI CHCTEMH MOTHBAIlil CTYIEHTCHKOI
MOJIOZI 10 MPAKTHK 30POBUX MOJENEH XapuyBaHHS JacTbh
3MOTY KEpiBHHILITBY 3aKJiaJiB BHUIIOi OCBITH copMyBaTu
HEOOXIHUHN TepeiK 1HIUKATOPIB e(heKTUBHOCTI IS Bij-
CIIIZIKOBYBaHHS JIEBOCTI BIPOBa/KCHHS 3aXOIB Ha yCiX
eramax peanizaifii. J[OCSITHCHHS TIJIAHOBUX TOKA3HHUKIB
PO3pOOIIeHNX 1HIAMKATOpIB y mporeci (yHKIIOHYBaHHS
CHUCTEMH Iependavae OCSITHEHHS SK OCHOBHOI MeTH 11
peaiizanii Tak i KJIII090BOTO MOKAa3HUKA BIUTUBY: HAKOIHYY-
BaHMH e(heKT 370poB’A30epeKEHHS y CTYACHTCHKOI MOJIOA]
y niepiog HaB4aHHs B 3BO.
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Puc. 2. Ilinxonun 1o po3podxu i BipoBajskeHHs: nporpamu MiO cucreMu MOTHBALIT CTYIeHTCBKOI MOJIOA|
10 MPAKTHK 310POBUX MojieJieii XapuyBaHHS
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IMomupeHicTh OCHOBHMX (PAKTOPiIB PU3UKY HeiHPeKIiHHUX 3aXBOPIOBAHD
cepeq CTallioHAPHUX XBOPHX

Bertyn. V cBiTi TpuBa€ 3pocTaHHS TATaps HeiH(EKIiifHUX 3aXBOPIOBaHb, [0 3aBJA€ 3HAYHUX COLIAIbHO-CKOHOMIYHIX 30HTKIB, HETaTHB-
HO BILUTMBAE HA PO3BUTOK SIK KOHKPETHUX JIFOZIeH, Tak i cycninbeTBa. [oBeiHKOBI (pakTOpy pU3HKY € OCHOBHHMH (DaKTOpaMH PU3HKY BUHHK-
HEHHsI HeiH(EKI[IHHNX 3aXBOPIOBAHb, SIKi MPH3BOAATE 10 91% cmepreii B YkpaiHi.

Merta. JlocniauTy MONMPEHICTh (paKTopiB pU3HKY HEIH(PEKIIHHNX 3aXBOPIOBAHb CEpesl XBOPHX, 10 rocmitaiizytorsest B KHIT Konoron-
CBKOT MichKoi paau "KoHoTonChKa EeHTpaibHa paiioHHA JTiKapHS iMeHi akaeMika Muxaiina JlaBumoay.

Marepianu i Mmerogn. Mertonu: 6i01ioceMaHTHYHHUI, COLIIONOTIYHNN (ONMHUTYBAHHS), CTATHCTHYHUH (IS PO3PAaXyHKY BiTHOCHUX BEJIH-
4MH), aHATITHYHANA. Marepiau: pe3yasTaTd ONMTYBaHHS XBOPHX, 110 IOCTYHANIH JI0 CTALliOHapY, BCbOro 399 pecHoHIeHTIB.

Pesyabratu. Beporo omurannx Gymo 399, 3 Hux kiHOK — 182, qonoBikiB — 217. 3a pe3ynpTaTraMu OUTYBAHHS XBOPHX, SIKi 3BEPHYIHCS
110 CTallioHapy, HAMH 3’ICOBAHO HACTYIIHE:

o MemikaHIi MicTa B 2 pa3u 4acTillle 3BEpPTANHCS 32 CTAI[IOHAPHOIO JOIIOMOTOK0, HDK MEIIKAHII cela, 110, MOXJINBO, 00YMOBICHO Kpa-
IO JOCTYIHICTIO OCTAHHBOI.

® 67,4% XBOPHUX 3BEPHYIIHCSA 3a CTALlIOHAPHOIO JOIIOMOT0I0 He Brepiue, a Maike 20% 3 HUX JIIKYIOTbCS B CTAlliOHAP] HOCTIHHO.

®akropu pusuky HI3 MatoTh BHCOKMIA piBeHb MOMMPEHOCTI, a came:

o Bisnbina yactuHa peconieHTiB (55%) BKHBAIOTH JIKOTOJIb, 8 Maiike 3% BU3HAIOTh, 1110 BKMBAIOTH aJIKOTOJIb YaCTO.

o [laminng croctepiraeTses Maiike y 40% pecroHIEHTIB.
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o 43% BU3HAYAIOTh CBOIO (Di3UYHY AKTHBHICTb K HU3bKY Ta BKPAil HU3bKY.

o 76% BiICOTKIB PECTIOH/ICHTIB HE BU3HAYAIOTh CBOE XapuyBaHHs fK 30amaHcoBaHe, 12% BU3HAE, 10 CLIOXKUBAE Oarato comi, 67% Mae
3aiiBy Bary.

o [linBuieHuit aprepianbHuii TACK MAKOTh 94%.

O6i3HanicTh Moo daktopie pr3uky HI3 Mae HU3bKHI piBeHB:

¢ He 3Ha10Th CBOTO piBHS INIIOKO3H B KPOBi 69% omuraHux

o He 3HatoTh cBOTO piBHA X0nectepuny 83%

o MaroTh 3HaHHS 10710 okpeMux dakrtopiB pusuky HI3 26% xBopux, B3arasi He 3HAIOTb, sIKi GaKTOPH IPU3BOAATH 10 BUHHKHeHHs HI3
34% pecroHIeHTIB

BucnoBku. OnuTyBaHHSI XBOPUX MOKA3aI0 SK 3HAYHY HOMMUPEHICTh (akropis pm3uky HI3, Tax i HU3bKY 00i3HAHICTH 3 bOTO IIUTAHHS.
CIVHNM IUIIXOM 3MEHIICHHS KUTBKOCTI HEIH(QEKIIHHNX 3aXBOPIOBAHb 1 3MEHILEHHS MOTPeOH B TOCIITANI3aMi] € MiABUIICHHS PiBHI 3HAHB
HaceJeHHs 010 (aKTOpPiB PU3HMKY, MOTHBAIIS iX 10 3MiHHM BIACHOI MOBEIIHKH Ta MPUXHUIBHOCTI 10 3M0POBOTO CIIOCO0Y JKHUTTL.

Kutrouogi ciioBa: ¢akropu pu3uky, HeiH(eKIiliHi 3aXBOPIOBaHHS, 0013HAHICTb, MONIMPEHICTH (hAKTOPIB PU3HKY, CTAL[IOHAPHI XBOPI.
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Prevalence of main risk factors of non-communicable diseases among in-patients

Introduction. In the world, the burden of non-communicable diseases continues to grow, which causes significant socio-economic losses,
negatively affects the development of both specific people and society. Behavioral risk factors are the main risk factors for the occurrence of
non-communicable diseases, which lead to 91% of deaths in Ukraine.

Goal. To investigate the prevalence of risk factors for non-communicable diseases among patients hospitalized in the Konotop City
Council Konotop Central District Hospital named after Academician Mykhailo Davydov.

Materials and methods. Methods: bibliosemantic, sociological (survey), statistical (for calculating relative values), analytical. Materials:
the results of a survey of patients admitted to the hospital, a total of 399 respondents.

The results. There were a total of 399 respondents, of which 182 were women, 217 were men. Based on the results of the survey of
patients who applied to the hospital, we found out the following:

¢ City residents sought inpatient care 2 times more often than rural residents, which may be due to the latter's better accessibility.

® 67.4% of patients applied for inpatient care not for the first time, and almost 20% of them are treated in an inpatient facility permanently.

NCD risk factors have a high level of prevalence, namely:

Most of the respondents (55%) drink alcohol, and almost 3% admit that they drink alcohol often.

Almost 40% of respondents smoke.

43% define their physical activity as low and extremely low.

76% of respondents do not define their diet as balanced, 12% admit that they consume a lot of salt, 67% are overweight.
94% have high blood pressure.

Awareness of NCD risk factors is low:

* 69% of respondents do not know their blood glucose level

o 83% do not know their cholesterol level

e 26% of patients have knowledge about individual risk factors for NCDs, 34% of respondents do not know what factors lead to NCDs.

Conclusions. The survey of patients showed both a significant prevalence of NCD risk factors and low awareness of this issue. The only
way to reduce the number of non-communicable diseases and reduce the need for hospitalization is to increase the level of knowledge of the
population about risk factors, motivate them to change their own behavior and commitment to a healthy lifestyle.

Key words: risk factors, non-communicable diseases, awareness, prevalence of risk factors, inpatients.

Beryn. Y cBiTi TpuBae 3pocTaHHs TATaps HeiH(pek-
niHux 3axsoproBanb (HI3), mo 3aBmae 3HAYHUX COILi-
aJbHO-CKOHOMIYHMX 30WMTKIB, HETaTUBHO BILJIUBa€ Ha
PO3BUTOK K KOHKPETHHX JIFOfCH, Tak 1 cycminbeTBa [1].
HayxkoBi gocimipkeHHsT OCTaHHIX JECATHIIITh MOKA3allH,
mo BiciM (akTopiB pu3HKy (KypiHHS, HaJMipHE BXKH-

BaHHS aJIKOTOJII0, HepalliOHaJlbHE XapuyyBaHHS, OXH-
piHHS, HU3bKa (Di3UYHA aKTUBHICTH, apTepianbHa rimnep-
ten3is (AT, miaBUIEH] PiBHI X0NECTEPUHY Ta INIIOKO3U
B KpOBi) NPHU3BOASTH J0 BHHUKHEHHS HeiH(EKIiIHHUX
3axBoproBanb (HI3) ta obymommrorote 10 75% cmept-
HocTi Big HUX [2, 3].
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Heiudexiiini 3aXBOPIOBaHHSA HUHI CTAHOBJIATH MTOHA
nonouHy rodansHoro tsrapst xeopo6 (I'TX). Cepreo-
CYIMHHI 3aXBOPIOBAaHHS CTAHOBJIATH OJIM3BKO ITOJOBUHH
cMmepteii Bix HI3, 1 OUbIIicTh CMEpTEi Bijl CEpIICBO-CYIMH-
HUX 3aXBOPIOBaHb BiJIOyBa€ThCsl y KpaiHaX i3 HU3bKUM Ta
cepenHiM piBHeM noxoxy. Hocmimkernus «Global Burden
of Disease» (ImoGanmpHHI TsTap XBOPOO), SKE MPOBO-
IUTHCS B Pi3HUX KpaiHax cBiTy mounHaoud 3 1990 poxy,
BHUMIpPIOE Ta 3iCTaBIs€ BTPATY 3AOPOB'ST BHACTIIOK CMEpTi
9H iHBaNiMHOCTI Big Oinbmt Hix 300 3aXBOpPIOBaHb y OLIBII
Hixk 100 kpainax. 3rigao 3 aHamizamu ['TX, 3pocTaHHS
HI3 4yacTKOBO 3yMOBIICHE 301IbIICHHSIM TPUBATIOCTI KUTTS
Yyepe3 3HIKEHHS NepeuacHOl CMEPTHOCTI BiJ iH(eKii-
HUX, JUTAYMX | MaTepUHCHKUX 3aXBOPIOBaHb, ajie (hak-
TOPH PHU3UKY, IO 3aI00Iirar0Th, TAKOXK POOJIATH CBili BHE-
COK 1 SIBJISIIOTH COOOIO Ll Juist 3ycwib 3 koHTpoimo HI3
[1, 4, 5]. Kpim Tpamuniiinux ¢axropis pusuky HI3, Takux
SIK KypiHHS TIOTIOHY, BUCOKHH KpPOB'SHHM THCK 1 HE3JO-
pOBe XapuyBaHHs, HETPAAUIIIIHI (PaKTOPU PHU3HKY, TaKi SK
3a0pyIHEHHS TTOBITPS Ta HE3ZOPOBE BXKHWBAHHS AJIKOTOJIIO,
TaKOXX BiJirparoTh CBOIO POJIb.

B VkpaiHi, sk i B iHmMX Kpainax, HeiH(eKuiiHi 3aXBO-
PIOBAaHHS 3aJIMIIAIOTHECS OCHOBHOIO IMPUYMHOIO 3aXBOPIO-
BaHOCTI, BTpaTH Mpare3AaTHOCTI Ta MepemadacHoi cMepT-
HocTi. Haiie(eKTHBHIMIMM CHOCOOOM 3MEHIIMTH TSArap
HI3 € 3anobiranHs iX pO3BHTKY HUIIXOM KOPEKLii MmoBe-
JIHKOBUX (DaKTOpiB pHU3HKY, siKi € mprurHO0 HI3 Ha piBHI
3arajJbHOTO HACEIEHHS Ta OKPEMOIrO iHJIMBiZNA: KypiHHS,
BXKHMBaHHS QJIKOTOJIIO, HA/JMIpHE CIIOKHMBAHHS COJi, HEJO-
cratHi (i3WdyHa aKTHBHICTb, HaJMipHa Bara Ta OXH-
PiHHS, a TAaKOXX HE3J0poBe XapuayBaHH: [6,7, 8]. B Ykpaini
y 2019 p. Oymo BmepIiie MpoBEeIeHO HAliOHANBHE HOCIHi-
JOKEHHS IIOJ0 TTOIIUPEHOCTI OCHOBHUX (DaKTOPIB PH3HKY
HI3, sxe BiamoBimae 3arBepmxenomy BOO3 moeramHoMy
migxoxy o emigHarany (STEPS) [9, 10T

Hocmimxenns STEPS 2019 poky BUSBHIO Ty>Ke BUCOKY
HOLIMPEHICTh HeiH(EKUIHUX 3aXBOPIOBaHb, iX MOBEIiH-
KOBHX 1 010J0TIYHMX (AaKTOPIiB pU3UKY B YKpaiHi, a came:
BHCOKI PiBHI CIIOXXMBAHHSI aJIKOTOJIIO Ta TIOTIOHY, HaIMipHE
CIIOKMBAaHHS COJI Ta HENOCTaTHbOI KUIBKOCTI (pYyKTiB
i oBouiB B parioni [11, 12]. He3paxkaroun Ha BiTHOCHO
HU3BKHU PiBEHb HEOCTATHHO! (PI3MYHOI AKTUBHOCTI, HA-
MipHa Bara Ta OXKHPIiHHS IIHPOKO MMOIIUPEH] B KpaiHi.

Pesynerarn mepiioro 3arajgbHOHAIIOHAIBHOTO JOCIHI-
JOKEHHS IIOJ0 TTOIIUPEHOCTI OCHOBHUX (DaKTOPIB PHU3HKY
HeiH(EKIIITHNX 3aXBOPIOBaHb B YKpaiHi, MMOKa3aJd, IO
TpeTHHA YKpaiHIiB Oyny akTHBHIMH KypusMu y 2019 pori.
3rigHO 3 JaHWMHU JOCHIDKEHHS, KypiHHSA Oyino OuIbIm
nompere cepen 4onosikiB (50,3%), HiK cepen KiHOK
(16,7%) [13].

[oBeninkoBi akTopy pH3HKY (CIIOKHMBAHHS TIOTIOHY
Ta aJIKOTOJI0, HEAOCTAaTHA (Di3NYHA aKTHBHICTH Ta HE3J0-
poBe XapuyBaHHsS) € OCHOBHMMH (AaKTOPaMHU PH3HUKY
BUHUKHEHHS HEIH(EKUIHHNX 3aXBOPIOBaHb, TaKUX SK
CEepLEBO-CYIMHHI 3aXBOPIOBAHHS, PakK, Mia0deT Ta XpOHIUHI
3aXBOPIOBaHHA JIeTeHb [14], i came 1Ii 3aXBOPIOBaHHS IO
pu3BoAATh 10 91% cmepreii B YkpaiHi [15]. Bee Bumesas-
HadeHe 00YMOBHIIO aKTyaJIbHICTh HAIIIOTO JAOCIiKEHHS.

Mera. [locmigutd mNOUIMPEHICTh (HAKTOPIB PHUHKY
HelH(EKIIHUX 3aXBOPIOBaHb CEpell XBOPHX, IO TOCHi-
tanizytorecs B KHIT Konotoricbkoi Mickkoi panu "KoHo-

TOIIChbKA LIEHTpaJibHa pallOHHA JIiKapHs IMEHI akajeMika
Muxaiina J[aBugoBa».

Marepiagm i merogu. Metomu: 6i0Mi0CEMaHTUYHUH,
COLIONIOTIYHUK (ONUTYBaHHS), CTaTUCTHYHUI (I PO3-
paxyHKy BiJTHOCHHMX BEJIWYMH), aHAIITHYHUN. Marepianu:
pe3yabTaTé ONHUTYBaHHS XBOPHX, IO MTOCTYIIANIH JI0 CTalli-
oHapy, Bcboro 399 pecrionnenTiB. OnuTyBaHHS MTPOBOIH-
mock 3 BepecHs 2023 poky mo motuid 2024 poky minx dac
oQOpMIICHHS XBOPHX O CTaIliOHapy y NPHAMAaIbHOMY
BiJIUICHHI JTiKapHi. PecioHIeHTaM MPONOHYBaIH IPOHTH
eKCIIpec-OMUTYBaHHA, AKIIO XBOPUIl JaBaB CBOIO 3TOAY,
fforo BiAmoBiai (hikCyBajKCs B IMiATOTOBICHI TAOIHIII.

OnuTyBanbHUK OyB CTBOPEHHUI aBTOPOM Ha OCHOBI OIH-
tyBanbHuKa BOO3 STEPS [10] ta mictuts 15 3anuTans:

1-4 nuraHHs — pemorpadiyHoro crpsMyBaHHS (BIK,
CTaTh, OCBIiTa, MiCLle TPO>KUBAHHS)

5-15 nuTaHHSA — MUTaHHS HAassBHOCTI/BIACYTHOCTI (ax-
TOpIB PH3HUKY HEIH(EKIIIHHUX 3aXBOpPIOBaHb Ta 00I3Ha-
HOCTI I[0I0 HUX.

Pe3yabraTu. Cxitag pecrioHAEHTIB 3TiTHO ONUTYBAaHHS
OyB HacTymHUH. Beporo omurannx Oymo 399, 3 HUX KIHOK —
182, gonosikiB — 217.

3a BIKOBHMH TpynamMu OyB TaKUH PO3MOALI:

18-25 pokiB — 0, 26-35 pokie — 12 (7 xiHOK Ta
5 uonogikiB) — 3,0%, 36-45 pokiB — 26 (11 xiHOK Ta
15 dvonoBikiB) — 6,5%, 46-55 pokis —102 (39 xiHOK Ta
63 yonogikiB) — 25,6%, 56-65 pokie — 89 (50 xiHOK Ta
39 yonoikn) — 22,3%, 66 1 crapmi — 170 (75 xiHok Ta
95 yonosikiB) — 42,6% (puc. 1).

3a OCBITOIO PECIIOHIECHTH PO3MOAILUINCE Tak: BHIA
ocsita — 144 (36%), cepennbo-crienianpaa — 168 (42%),
cepenss — 87 (22%) (puc. 2)

Otxe, OUTBPIIICTP PECHOHICHTIB MAalOTh OCBITY
CepeIHI0 Ta CepeqHbO-CIIeIiaNbHy, i mpudmm3Ho 1/3 ocid
MAaloTh BHIILY OCBITY.

3a MiCIleM NpPOKHUBAHHS: B MiCTi Memikae 262 ocodu
(65,7%), B ceni — 137 (34,3%). (puc. 3).

Hactynmaum kpokoM Oyno 3’scyBaT, SIK 4acTo JIIKY-
I0TBCSI CTAIlIOHAPHO PECTIOHJICHTH — BIEpIIE, BXKe JIIKyBa-
JIMCSl, TA 3 OCTaHHIX — XTO JIIKY€ThCS OCTIHHO.

Tak, BHepie 3a CTaliOHAPHOIO JIOTIOMOIOI0 3BEpHY-
mocs 130 oci6 (32,6%), Bxe 3Bepramucst — 269 (67,4%),
3 HUX JIKYROThCS mocTiiHo — 52 (19,3% Big THX, XTO BXKe
3BepraBes i 13,0% Big 3aranbHOI KITBKOCTI PECITOHICHTIB)
(puc. 4).

Takum 9mHOM, 2/3 PECHOHAEHTIB BXKe MOTpeOyBaiH
cTamioHapHOi AomoMmoru paxime, a 13% mocTiiHO JIiKy-
IOThCS y CTallioHapi.

HactynHuMm ertamoM Hamoro AOCIHiKEeHHs —OyIo
3’sicyBaTH MOMMpPEHicTh (akTopiB pusuky HI3 cepen xBo-
PHX, 1110 3BEPHYIIUCS 33 CTAI[IOHAPHOIO JIOTIOMOTOI0.

Ha nuranHs, sike cTOCYBanocsl BXHMBAaHHS AJIKOTOJIIO,
Oynu naHi HacTyIHI BiNOBiAI: 4acTo BXHUBalOTh — 11
(2,8%), BxuBaroTh iHKOMHM — 210 (52,6%), HE BKUBAIOTH —
178 (44,6%) (puc. 5)

OTxe, OinbITa yacTHHA pecnoHaeHTiB (55,4%) BkuBa-
IOTH aJIKOT0JIb 9acTo a00 1HOMI.

Ha muranHs mono namiHHS BiAmOBiAi Oyiaw HACTYIHI:
namars — 158 (39,6%), ve mansats — 241 (60,4%) (puc. 6).

To6T0, 6nu3bK0 40 BiICOTKIB XBOPUX MAJIATH, & MATIHHS
€ OJTHUM 3 OCHOBHHUX (hakTopiB pusuky HI3.
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Po3noain pecnoHaeHTiB 3a BIKOBUMMU rpynamm, %
a0 P 4, py ’

m 26-35 pokis  m 36-45 pokis

= 46-55 pokis

m 56-65 pokiB  m 66 i cTapLi

Puc. 1. Po3noais pecnoHieHTiB 3a BIKOBUMH IpynaMu

Po3nopain pecnoHAeHTiB 3a OCBITOW, %

= Buuwa

= CepegHbo-creljanbHa

= CepefHa

Puc. 2. Po3nonis pecnioHieHTiB 32 0CBiTOIO

Ha nwuranHs, sike crocyBanocst (pi3M4HOT aKTUBHOCTI
PECIIOHICHTIB, BIANOBAI OynM po3noxiieHi Tak: ¢izuyna
aKTHBHICTH BHcOoka — 16 (4,0%), ¢i3uuHa aKTHBHICTBH
cepenns — 211 (52,9%), pisnuHa akTUBHICTH HU3bKA — 152
(38,1%), ¢iznuna axtuBHicTH BKpail HH3bKa — 20 (5,0%)
(puc. 7).

Takum umHOM, 43,1% 0Ci0 MalOTh HHU3BKY Ta IIykKe
HU3BKY (Di3NYHYy aKTHBHICTbH, III0 HETATHBHO BiJIOMBAETHCS
HA CTaHi 370pOB’sL.

Hanwmipha Bara crioctepiranacst y 267 xBopux (66,9%),
He Oyno 3aiiBoi Barn y 132 (33,1%) (puc. 8). HasBHicTb

HaJIMIPHOT Baru CIpHsE PO3BUTKY Y JtofuHU pizHux HI3,
TaKMX SK CEPLEBO-CYJMHHI 3aXBOPIOBAHHS Ta IyKPOBHil
niabert II Tumy Tormo.

Ha nunTaHHsS 1momo HasiBHOCTI IiJBHMILNEHOTO apTrepi-
aJBHOTO THUCKY BiAMOBLIHM «Tak» — 374 (93,7%), a 3amepe-
YUK TIIBUIICHHS apTepiaTbHOTO TUCKY TUTBKH 25 (6,3%)
(puc. 9).

BinmoBini Ha MATaHHAA MOA0 XapUyBaHHS PO3IIOILIH-
JIMCh HACTYITHMM YHHOM: OIHUIIA CBOE Xap4yBaHHS SIK
ckopime 36anancoBane — 97 (24,3%), ouiHUIN CBOE Xap-
YyBaHHS SIK CKopime He 30anancoBane — 134 (33,6%), owi-
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Po3snogin pecnoHAeHTIB 3a MicLLem NPOXMBAHHA, %

= Micto = Ceno

Puc. 3. Po3nonin pecnioHAeHTIB 3a MiclieM NPOKUBAHHS

Po3noain pecnoHAeHTIB 3a 3BepHEHHAMMN, %

m 3BepHyaucA Brieplie  ® 3BepTanucA paHiwe

Puc. 4. Po3nonis XxBopux 3a 3BepHEHHSIMH 32 CTALIOHAPHOIO 10TIOMOI0I0

Po3nogin pecnoHAEeHTIB WoA0 BXMBAHHSA a/Ikoronto, %

2,8

m BxXMBalOTb YacTo  ® BXKMBAOTb NOMIpHO = He BXWBalOTb

Puc. 5. Po3noain pecrnioHIeHTiB 1010 BKUBAHHS AJIKOT0JII0
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Po3nogin BignoBiaen pecnoHAEHTIB WoAo NaniHHA, %

u [lanaTb  ®™ He nanatb

Puc. 6. Po3noaia Bixmosigeii mono maainusa

Po3nogin pecnoHAaeHTiB 3@ pi3MYHOIO aKTUBHICTIO, %

m Bucoka ® CepesHa ® Husbka ® Bkpait HM3bKa

Puc. 7. Po3nonis pecnoH1eHTiB 3a (pi3NYHOI0 aKTHBHICTIO

Po3nogin Bignosiaen pecnoHAeHTIB WOA0 HAABHOCTI
3aMBoi Baru, %

= € 3aiiBa Bara = Hemae 3aiBoi Baru

Puc. 8. Po3noxia BignmoBizei 1moao HassBHOCTI 3aiiBOI Baru
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Po3nogin Bignosigen pecnoHAeHTIB Woa0
NiABULLLEHOrO apTepianbHOro TUCKY, %

mTak mHi

Puc. 9. Po3nonin Binmosineii moxo nigBuIeHOro apTepiajbHOro THCKY

Po3nogain Bignosigen pecnoHAEeHTIB Woa0
XapyyBaHHA, %

® cKopiwe 36anaHcoBaHe

m CKOpille He 36anaHcoBaHe

= He 36anaHcoBaHe

Puc. 10. Po3noain Bignosiaeii mono xapuyBaHHs

HUJIY CBOE Xap4yyBaHH sK He 30anaHncoBane — 168 (42,1%)
(puc. 10).

ToOTO, TiNMBKM YeTBEepTa YacTHHA PECIOH/CHTIB BBa-
JKa€e CBOE XapuyBaHHs 30aJJaHCOBAHUM, MIEPEBAXKHA K O11b-
IIICTh — Xapuy€eThCsl HE 30aJaHCOBAHO.

Ha mumranns 3 mnpuBOLy KiIBKOCTI BXKHBAaHHS COJL
PECIOHACHTH BiJIOBIIM TaK: BXUBAIOTH JOCHTH 0Oararo
47 (11,8%), BxuBaoTh MOMipHY KiTbKicTh 324 (81,2%),
Maibke He BKuBaIoTh — 28 (7,0%) (puc. 11).

Ha muranHs oo piBHS TIIFOKO3H B KPOBI PECTIOHACHTH
BIJIMOBIIM HACTYITHUM YHHOM: HOpPMajbHUI piBeHb — 70
(17,5%), migBumenuii piserb — 55 (13,7%), ve 3naro — 274
(68,7%) (puc. 12).

Ha nutaHHs 1mom0 piBHS XOJNECTEPUHY B KpPOBI pec-
MMOHJICHTH BINMOBUTM HACTYIIHAM YHHOM: HOPMaJbHUMN

piBens — 33 (8,3%), nigBuiienuii pisens — 34 (8,5%), He
3Hato — 332 (83,2%) (puc. 13).

Ha nutanns «Yu 3Haete By, 1o Bci BuUIIenepepaxo-
BaHi (paKTOPH CIPHAIOTH PO3BUTKY CEPLICBO-CYIHHHUX Ta
IHIIMX 3aXBOPIOBaHb?» PECHOHICHTH BiIMOBLIM HACTYII-
HUM 9rHOM (puc. 4.14): 3nar0 — 157 (39,3%), 3Hato mono
Jesikux 3 mepepaxosanux — 105 (26,3%), ne 3naro — 135
(33,6%) (puc. 14).

BucnoBku 3 gocaigxennsi. Takum umHOM, (ak-
topu pusnuky HI3 cepen xBopux, M0 rocmiTarizyBanncs,
MaloTh BHCOKHU DPIBEHb MOMIMPEHOCTI, a came: Maike
[OJIOBMHA PECIIOHJCHTIB BXKHUBAIOTh aJKOTONb, MaATh,
a TaKkoX BU3HAYAIOTh CBOK (Di3MYHY AaKTHUBHICTH SIK
HU3BKY Ta BKpail HHU3bKY. BiIbIIICTh OMHUTaHUX Xapdy-
I0ThCS He30allaHCOBAHO, a J[BI TPSTHHH Ma€ 3aiiBy Bary.
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Po3nogin Bignosigen pecnoHAEHTIB WOAO0 KiNbKOCTI
BX¥MBaHHA coni, %

® B}KMBaloTb 40CUTb Barato

® B)XMBalOTb MOMIPHY Ki/ibKiCTb

= MalixKe He BXMBaKTb

Puc. 11. Po3noxia BinnoBineii Ha NuTaHHS 3 NPUBOAY KiIBKOCTi BXKHBAHHS COJIi

Po3nogain BignoBiaen pecnoHAEHTIB WOA0 PiBHA
rNIIOKOBI B KPOBI, %

= HopmasibHuUI piBeHb

= [igBuLLEHNI piBEHb

= He 3Hato

Puc. 12. Po3nonia Bignosineii pecioHeHTiB 111010 PiBH INIIOKOBi B KPOBi

Taxox maibke Bci (94%) MarOTh IMiABUIIICHUH apTepialib-
HUM THUCK.

OnutyBaHHS XBOPHX I10Ka3ajo0 SIK 3HAYHY IIOMIMpPE-
HicTh (akropiB puszuky HI3, Tak i HM3bKY OOI3HAHICTH
3 IIbOTO MHUTaHHA. TpeTHHAa XBOPHUX B3araji He 3HAIOTh,
SKi (QaKTopu pU3MKY NPHU3BOIATH N0 BUHHKHeHHS HI3.
He 3HaroTh cBOTO piBHS IIIOKO3HM Ta XOJIECTEPHUHY Bif-
moBigHO 69% 1 83% omuTaHuX, 10 30ira€Thes 3 JAaHUMH
BOO3.

Ha Hanry nyMKy, eIMHAM MUIIXOM 3MEHIICHHS Kijlb-
KoCTI HelH(eKIIITHNX 3aXBOPIOBAHb 1 3MEHIIICHHS TTOTPeOH
B rocmitanizaiii € MiJBUIICHHS PIBHS 3HaHb HACEJCHHS

o0 (axkTopiB pU3MKY, MOTHBAIS X 10 3MiHHM Biac-
HOI MOBEIHKH Ta MPUXUIBHOCTI O 3I0POBOrO CIIOCOOY
KUTTS. Bee 1ie MokinBO nuiie Ha amOyJIaTOpHOMY DiBHI,
IIJISIXOM CIUTBHOT MPOCBITHUIBKOT AiSUTBHOCTI MEPII 3a BCE
JiKapiB MEPBUHHOT MEANKO-CAHITAPHOI JOTIOMOTH, 10 SIKHX
Haif4yacTile 3BepTaroThCsl XBOPi, 1 HEHTPIB NPODITAKTHKH
Ta KOHTPOITIO 32 3aXBOPIOBAHHAMH.

IlepcnexkTHBH MoOAANBIIMX dociifkeHb. [IpoBectn
OlTbIn fmeTanpHE BHWBYCHHSA MOMU(IKOBaHUX (pakTopiB
PU3UKy HEiH(EKIIHHIX 3aXBOPIOBaHb Ta PO3POOUTH TUTaH
CHIJIBHOT MTPOCBITHUIIBKOI AISUTBHOCTI CTalioHapy 3 amOy-
JIATOPISIMHU CIMEWHOT MEAUIIHH.
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Po3snogin Bignosigen pecnoHAEHTIB WOAO0 PiBHA
XONIeCTUPUHY B KPOBI, %

®m HopmanbHWit piBeHb  m MiaBuLLEHMN piBeHb B He 3Hato

Puc. 13. Po3noain Binnosineii pecioHaeHTIB 1110710 PiBHSA X0JIeCTEPUHY B KPOBi

Yun 3HaeTe By, Wwo BCi BMLLENEpepaxoBaHi pakTopm
CNPUAITb PO3BUTKY CEPLLEBO-CYANHHMUX T iHLWMX
3aXBOpPOBaHbL?, %

® 3Hato ® 3Hato WOAO0 AeAKUX 3 nepepaxoBaHUX = He 3Hat0

Puc. 14. Po3noain Bignosineii Ha nuTaHHS Npo 00i3HAHICTH 1010 (PAKTOPIB PU3UKY
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AHaJii3 enigemMiosIorii imeMi4YHOro iHCY/1bTy B YKpaiHi 32 MaTepiajiaMu J0C/IiIKeHHSA
r1odaabHoro taraps xsopod (GBD — 2021)

Beryn. Merta: npoaHanizyBaTu 3aralibHUHI TSArap ieMiYHOTO iHCYNBTY B YKpaiHi y quHamimi 3a 1991-2021 pp. Ta y nopiBHSHHI i3 Kpai-
Hamu €Bpony Ta 00IPYHTYBATH MOXJIMBOCTI HOTO 3MEHIIICHHS.

Marepiaan Ta MeToau: 3a JOIIOMOTOI0 MEIUKO-CTATUCTUYHOTO Ta eIiIEMiONOTiYHOT0 METO/IB IIpOaHai30BaHi CTAaHIAPTH30BaHI 3a
BikoM moka3Huku DALY's, piBHI 3aXBOPIOBAHOCTI, TOMIMPEHOCTI Ta CMEPTHOCTI HACENEeHHs YKpaiH! BHACIIIOK {IIEMIYHHUX 1HCYINBTIB, @ TAKOX
X (pakTopu pu3uMKy. AHani3 BUKOHaHO 3a Marepianamu 6asu manux Global Burden of Disease Study-2021 y muxamiui 3a 1991-2021 pp.
1y IOpIBHSHHI i3 KpaifHaMK €BPOITH.

PesynbraTu [memivHi iHCYIBTH CTaHOBIATH BaroMy IpobieMy TpOMajIChKOro 310poB’s B Ykpaini. Y 2021 p. BoHH 00yMOBUIIH BTpaTy
1,1 muH pokiB 310poBoro kutTst abo 2681 tucsu pokiB y po3paxynky Ha 100 tucsu Hacenenus (DALYSs). 71.8% uux BTpar CrpH4nHEHi
MepeT4acHO0 CMEPTHICTIO, a 28.2% — inBaiinHicTio. 3a 30 poKiB criocTepeKeHHs B YKpaiHi HAMITHINCH MO3UTHBHI TEHICHIIT 10 3HIKCHHS
CTaHJAPTU30BAHMX 32 BIKOM PiBHIB 3aXBOPIOBAHOCTI, MOMIMPEHOCTI, cMepTHOCTI Ta DALY'S BHacmigoK imeMiyHUX iHCY/BTIB, aje YkpaiHa
3QUIMIIAETHCS OMHUM i3 €BPONEHCHKHX JTiIepiB 3a 3arajJbHUM TArapeM ileMiuHuX iHCyiabTiB: y 2021 p. HaceneHHs YKpalHM BTpaTHIIO BHa-
CITIJIOK imeMivHuUX iHCYNBTIB y 2.0 pa3a Oiblne poKiB 3T0POBOTO XKUTTS, HiX XKuTeni €Bponu Ta 3.3 pasa Oinbie, Hix y kpainax €C (y po3-
paxyHky Ha 100 Tuc. Hacenenus). [lokazano, o 3a paXyHOK HOpMaJIi3alii piBHA CHCTONIYHOTO THCKY MOXJINBO cKopoTuTH DALY s BHacmizok
ineMivHOro iHCYNbTY B YKpaini Ha 64.43%, 3a paxXyHOK 3HIDKEHHS piBH: xonecTepuny— Ha 34.54%, roko3u kpoBi — Ha 13.57%, ontumizawii
mietn — Ha 11.20%, Hopmarizanii Macu Tina — Ha 10.1%. KpiM Toro, 4010BiKM MOXYTh 3aHOOIITH BTpaTi TPETHHU POKIB 30POBOTO XKHUTTS
BHACII/IOK IIIEMIYHOTO iHCYIBTY, BIIMOBUBIIHCH Bi KypiHHS (Ha 21,04%) Ta 3noBxuBanHs anxoronem (Ha 11,79%).

BucHoBkH. YkpaiHi 0HOYACHO i3 MiABHIICHHSIM AOCTYMHOCTI 1 IKOCTI MEAWYHOI Ta peabiliTaIliiHOl JOMIOMOTH MAallieHTaM i3 ireMiy-
HHMH 1HCY/IBTaMH CJIiJl TIOCHITIOBATH ITOTEHIIal CHCTEMH TPOMaJICHKOTO 30POB’S Ta yIOCKOHATIOBATH MEPBUHHY MPO(UIAKTHKY XPOHITHIX
HeiH(eKUiitHIX 3aXBOPIOBAHb, AKa € €(EKTHBHUM METOIOM CKOPOUCHHS IX 3arajJbHOTO TATaps.

KitrouoBi citoBa: inmemigHuil iHCYIBT, MTigemMiosoris, npodigakTuka, peadititailis, rpoMaachke 3M0poB s, YKpaiHa.
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Analysis of the epidemiology of ischemic stroke in Ukraine
based on the Global Burden of Disease Study-2021

Introduction. The aim of the study was: to analyze the global burden of ischemic stroke in Ukraine in dynamics for 1991-2021 and in
comparison, with European countries to determine the ways to reduce it.

Materials and methods: Using medical-statistical and epidemiological methods, age-standardized DALY, incidence rates, prevalence
and mortality rates of the population due to ischemic strokes, as well as their risk factors, were analyzed. The analysis was performed based on
the Global Burden of Disease Study 2021 database in dynamics for 1991-2021 and in comparison, with European countries.
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Results Ischemic stroke is a significant public health problem in Ukraine. In 2021, it caused the loss of 1.1 million years of healthy life, or
2,681 thousand years per 100 thousand population (DALY's). 71.8% of these losses are due to premature mortality, and 28.2% — to disability.
Over 30 years of observation, positive trends in reducing age-standardized incidence, prevalence, mortality and DALY due to ischemic
strokes have emerged in Ukraine, but Ukraine remains one of the European leaders in the global burden of ischemic strokes: in 2021, the
population of Ukraine lost 2.0 times more years of healthy life due to ischemic strokes than residents of Europe and 3.3 times more than in the
EU countries (per 100 thousand population). The burden of ischemic stroke in Ukraine can be reduced on 64.43% by normalization of systolic
blood pressure, on 34.54% by lowering cholesterol levels, on 13.57% — by serum glucose, on 11.20% — by optimizing diet, and on 10.1% by
normalizing body weight. In addition, men can prevent the loss of a third of healthy life years due to ischemic stroke by quitting smoking

(by 21.04%) and alcohol abuse (by 11.79%).

Conclusions Ukraine, along with increasing the availability and quality of medical and rehabilitation care for patients with ischemic
strokes, should strengthen the capacity of the public health system and improve primary prevention of non-communicable diseases, which is

an effective method for reducing the burden of disease.

Key words: ischemic stroke, epidemiology, prevention, rehabilitation, public health, Ukraine.

Beryn. Ilporpamoro mmobansaux mid 1o 2030 poky
y cdepi cranoro po3BuTky, npuiiaaroro OOH, onmHiero i3
LJIell BH3HAYCHO 3MEHIICHHS Ha TPETHHY MeperqyacHol
CMEPTHOCTI BiJl HEIHPEKIIIHAX 3aXBOPIOBAHb 32 JOIIOMO-
ro10 MpodiMakTUKH Ta TiKyBaHHA [ 1]. OmHUMIY 13 HAOLTRIT
COLIaTFHO BarOMHUX XPOHIYHUX HEiH(EKIIHHIX 3aXBOPIO-
BaHb € IIepeOPOBACKYISIPHI XBOPOOH, 10 SKHUX BiTHOCATHCS
1 mo3koBi iHcynsTH (MI) [2].

MI € npyroro 3a 3HAYMMICTIO IPUYUHOIO CMEPTI y CBITI
Ta OJHIEIO 13 MPOBITHUX NPHUYUH iHBamigHOCTI [3,4].
VY 2019 poui BOHU CTaiM MPUYKMHOIO 6,5 MIJILHOHIB cMep-
Tei Ta BrpatH 143 MiNbI{OHIB POKIB KUTTS 4epe3 Iepen-
YyacHy cMepTHicTh Ta iHBamigHicth (DALY) y Bchomy
cBiti [5]. KpiM Toro, mpsiMi Ta onocepenkoBaHi BUTPATH
noB’s13aHi i3 MI cranoBisATh 73,7 Minbspia JonapiB Ha pik
[6]. [memiunawnii iHCYNET (1HPAPKT MO3KY), IKHU € pe3yib-
TaToOM TPOMOO3y MO3KOBHUX apTepii, CKinanae 0mu3pko 85%
BiJl yCiX BHTA/IKiB MO3KOBHX 1HCYINETIB [7].

Hespaxkarounn Ha 3HAYHWE IMporpec y mpogigakTwii,
JIarHOCTHII JIKyBaHHI Ta peadiniTarnii, modansHui Tsrap
imemiuHoro incynery (II) 3anmumaerbcs 3Ha4YHMM, 13 3Ha-
YHUMH BIIMIHHOCTSIMA MDK PI3HMMH periOHaMH Ta Kpai-
Hamu cBity [3,4,5].

VYkpaiHa BiIHOCHTBCS 10 KpaiH 3 BHCOKHM PH3HUKOM
po3BUTKY iHCYIBTY [4,5]. Illopoky B YkpaiHi Bi MO3KOBHX
IHCYJIBTIB IOMHpAE OHa 35 THCAY 0Ci0, TOCTITaNi3y€eThCs
1o crarionapis monaxa 140 tucsa ocib (cepen axkux 85% i3
imeMigHUMH iHCYNBETamMu) [8]. MI cTaHOBIATH HE TUTBKU
BaroMy MeEAHKO-COLIaNbHy, a H EKOHOMIYHY IpoOiIeMy
Ykpaiau, Tak K MPU3BOAATH 10 iHBAJIAHOCTI, TOTPEOYIOTh
BHCOKOBAPTICHOTO 1 JOBrOTPUBAJIOTO JIIKyBaHHS Ta pea-
6initanii. HC3Y ¢inaHcye HamaHHs MEIMYHOI TOMOMOTH
nauieHram i3 roctpum MI 3a npiopureTHUMH Tapudamu.
Jluie npsiMi BUTpATH Ha JIIKYBaHHS OHOTO namnienTta 3 Ml
y rocTpoMy mepiofi ckiamanu y 2024 porri, 3riHO Hpo-
rpaMu JIepKaBHUX rapaHTiii Mean4yHO1 gomomorw, 131 472
TPUBHI TNpPH 3aCTOCYBaHHI €HJIOBACKYJSIPHHX BTPYYaHb
Ta 62 565 rpuBeHb Yy pa3i 3acTOCyBaHHS TPOMOOIITHY-
Hoi tepamii. [Tonax 31 Tuc. rpu nependadeHo Ha MOCITYTH
3 peabumiTarii mamieHTa y micisaroctpomy mepiomi MI [9].

Ha cporomni moBemeHO, IO HaAMOIIBII E€KOHOMIYHO
e(eKTHBHUMH y cdepi OXOpPOHH 3I0POB’S 1 3HIDKCHHS
TATaps HE TUTBKU 1HQEKIIHHNX, a i HeiH(eKIiHHIX 3aXB0-
pIOBaHb € MPO(UTAKTUYHI BTPy4YaHHS, y HEpIIy 4epry Ti,
SIK1 peasti3yroThCsl Ha nomyisiiitnomy pisai [10]. dus dop-
MYBaHHsI II€BOI MOJITUKU y cepi IPOMAICHKOTO 310POB’sI
Ta po3pobku crparerii 3anobiranus MI B Vkpaini, HeoO-
X1THO BMKOPHCTOBYBaTH Cy4YacHi METONOJOTIYHI ITiJXOIH
JI0 KOMIUIEKCHOT OITIHKH €IiJIeMiONIOTIYHOI CUTYaIlil 010

MI Ta ix ¢axropiB pusuky. Came TaKy OIIHKY JO3BOJISIE
3milicHIOBaTH 0a3a JaHMX HAMOUIBII IIOBHOTO BCECBIT-
HBOTO OOCEpBALifHOTO EMiJeMiONOTIYHOTO JTOCIiKCHHS
3arambHOTO (T00ampHOTO) TATapst XBopod (Global Burden
of Disease Study — GBD), sike xoopauHyeTbest [HCTHTYyTOM
BU3HAYCHHS Ta OLIHKA MEIWKO-CaHITAPHMUX TOKA3HUKIB
Yuisepcurety iM. Bammmartona (Institute for Health Metrics
and Evaluation at the University of Washington) [2,4,5,11].

OcraHHi J0CTynHI 0a3u JaHUX Ta PE3ylbTaTH JOCIi-
mxerHss GBD xapakTepu3yloTh CTaH 3710pOB’Sl HaCEIESHHS
CcBiTY Ta Horo perioHiB y 2021 poui Ta 3acBiquylOTh 10OMi-
HYIOUy pOJib HEeiH(EKUiHHUX 3aXBOPIOBaHb y (POPMyBaHHI
3arajpHOTO TSrapsi XBopoO. Y ToH ke yac KOMIUIEKCHUH
aHaJi3 TAraps IMIEMIYHOTO IHCYJABTY Ta Horo ¢akTo-
piB pu3uKy B YKpaiHi Ha mijcTaBi ocranHiX manux GBD
2021 poky moci He MPOBOIUBCS, IO OOTPYHTOBYE aKTyalIb-
HICTH HAIIIOTO JOCIIHKEHHS.

MeTta po60TH — IpOaHaITi3yBaTH 3araJIbHUI TsTap iIIre-
MIYHOTO iHCYJIBTY B YKpaiHi y auHamimi 3a 1991-2021 pp.
1y mopiBHAHHI 13 KpaiHamu €BponH Ta O0IPYyHTYBAaTH MOX-
JIMBOCTI OTO CKOPOYEHHSL.

MeTonoJiorisi Ta MeTOAM JOCTiIKeHHs. 3a T0IOMO-
0K MEIUKO-CTaTUCTUYHOIO Ta EIiJEMIOIIONIYHOI0 METO-
JIB TIpOaHaJIi30BaHi CTaHJapTU30BaHi 3a BiKOM (CBITOBHIT
CTaHAApT) PiBHI 3aXBOPIOBAHOCTI, MOLUIMPEHOCTI Ta CMEPT-
HOCTI BHACIIZOK IIIEMIYHUX IHCYIIBTIB, @ TAKOXK CTaHIAp-
TH30BaHi 3a BikoM nokaszHuku DALY's (disability adjusted
life years — poku )KUTTs BTpadeHi 4epe3 mepeadacHy CMepT-
HICTP Ta iHBaNimHICTB), YLDs (years lived with disability —
POKH KHUTTS MIPOXKUTI 13 iHBamigHicTIO0), YLLS (years of life
lost — pokm KUTTS BTpadeHi 4epe3 iHBaNiJHICTb), 00yMOB-
neri imemivanmu iHcynsramMu (Kom MKX-10: T 63.0 — 1
63.9) B YkpaiHi.

Joxepenom  iHpopmanii  BHCTYNWIM — 3arajbHOJOC-
TyIHI JaHi craructuaHoi 6a3u «Global Burden of Disease
Collaborative Network. Global Burden of Disease Study»
(GBD) InctutyTy MeTpUKH Ta OLIHKH 310pOB’ sl YHIBEpCH-
tery Bammurrony (Cierin, CIIA) (Seattle, United States:
Institute for Health Metrics and Evaluation), octanabo1
JOCTYTHOI Bepcii oHoBieHoi 3a 2021 pik [11].

AHami3 3milicHernid y nmuHamimi 3a 1991-2021 pp.
B YKpaiHi Ta y TOpiBHAHHI i3 €BponecbKUMH KpaiHaMu
Ta Kpainamu €Bpocorozy (€C). s omiHKY iHTeHCUBHOCTI
JUHAMIYHUX 3MiH BHKOPHCTaHO MOKa3HHK TEMILy IIpHU-
pocty (TTlp, y %). JIsst mpoCcTOPOBOro aHai3y BU3HAYCHO
inexcu nopiBHsHHSA (1I1), n1st po3paxyHKy SIKUX 3HaYEHHS
MOKa3HUKIB y €Bpori Ta kpainax €C npuiimanucs 3a 1.0.

Buxnag ocHOBHOro Marepiany AoCHiAKeHH.
Y 2021 pomi HaceneHHs VYKpaiHM uepe3 IimIeMidHi
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iHcynbTH BrTpatmio nouan 1 154 862.14 pokiB 310po-
BOTO XHTTs, a00 2 680.87 THCAY POKIB y PO3paxyHKY
Ha 100 THCcsd Bchoro HaceneHHs. 71.8% nux BTpaT 00y-
MOBJICHO TiepenuacHor0 cMmeptHicTio (YLLs), a 28.2% —
irBaninHicTio (YLDs).

B Ykpaini 4onoBiky 4epe3 mepeayacHy CMEpTHICTh Ta
IHBaNiTHICTh OOYMOBJICHY IMIEMiYHUMH iHCYJIBTaMH BTpa-
YarOTh CYTTEBO OiNbIIE POKIB 370POBOTO JKHUTTS, TOPIB-
HsHO i3 xiHkamu. CraHmapTuzoBaHmii 3a Bikom DALYs
BHACINIJOK iMeMiYHUX IHCYJBTIB y YONOBIKiB y 1.5 pasza
MIEPEBUIIYyE aHAIOTIYHUNA MOKAa3HUK y JKiHOK. Brpomomxk
1990-2021 pp. po3pus y DALY 3pic 3 1.3 g0 1.5 pa3a 3a
PaxyHOK O1LIbIIT BAroMOro 3HKeHHs piBHst DALY's BHaci-
JIOK IMIEMIYHHX 1HCYNBTIB y KiHOK (Ha 50.0%), mopiBHIHO
i3 yonorikamu (Ha 40.0%).

VYkpaiHa € onqHUM 13 €BporeiicbKuX JIiIepiB 3a 3araib-
HUM TATapeM ileMidyHuX iHCynbTiB. CTaHAapTH30BaHUI
3a BIKOM pIiBEHb 3aXBOPIOBAHOCTI Ha IIIEMIYHI 1HCYJIBTH
y 2021 poni B YkpaiHi nepeBuIlyBaB aHaJOTTYHUIN MOKa3-
HUK y KpaiHax €Bponu y 1.7, a y kpainax €C y 2.1 pa3a,
MTOIMPEHOCTI, BiIMOBIMHO, ¥ 1.5 Ta 1.6 paza, cMepTHOCTI —
y 213.2 paza (tabm. 1.).

CuiscraBnenns nokasuukiB DALYs, YLDs ta YLLs
3a 2021 p. 3acBigumIio, Mo HaceJdeHHs YKpaiHu BTPaTHIIO
BHACJIJIOK ilIeMiYHMX iHCYJBTIB y 2.0 pa3a Oliblue pokiB
3JI0POBOTO JKUTTS, HiXK *kuTeNl €Bponu Ta 3.3 paza Oinblie,
HiX y kpaiHax €C (y po3paxyHky Ha 100 Tuc. HaceneHHs).
Brparu pokiB KUTTS uepe3 iHBaiJHICTh 00YMOBJIEHY illIe-
MIYHUM 1HCYIBTOM B YKpaiHi Oymu y 1.5 pasza Bunmmuy,
HiDK y €Bpori Ta 1.8 pa3a Bummmu, HiX y kpainax €C. 3a

pPaxyHOK IEpeaYacHOl CMEPTHOCTI BHACTIIOK 1MIEMiYHHX
iHCYJIBTIB yKpaiHui Ha kokHi 100 000 HaceneHHs BTpaTHIH
y 2.1 pa3a Oinblie poKiB KUTTS, HDK *kuTeni €Bpomny, Ta
y 3.7 paza 6inbme, Hix xureni €C.

JlunaMivyHM{ aHai3 CTaHAApPTU30BAHUX 33 BIKOM
MOKA3HUKIB 3acBIUUB ONHOCHPSMOBaHI TEHICHIII 0O
3HIKCHHS PIBHIB 3aXBOPIOBAHOCTI, MOIIUPEHOCTI, CMEPT-
HocTi, a Takok DALY, YLDs ta YLLS BHACIiIOK ilieMiy-
HUX IHCYIBTIB y €Bporri Ta y kpainax €C Brnpomorxk 1991 —
2021 pp (puc. 1). Jnst Ykpaiau npoTSTOM JaHUX TPUILSATH
POKIB TakoX OynaM MpHTaMaHHI HU3XIOHI TPEHOW YCiX
JOCITIKYBaHUX TTOKA3HUKIB TATAPS IIIEMIYHHUX IHCYJIBTIB.
Y T0i1 ke yac BCTAHOBJICHO CYTTEBE BijiCTaBaHHs YKpaiHU
BiJl KpaiH €Bponu Ta ocodirBo €C 3a TeMIaMu 3HIKESHHS,
SIK TIOKa3HUKIB TPAJAUIIHHIX TTOKA3HUKIB 3aXBOPIOBAHOCTI,
MOIIUPEHOCTI, CMEPTHOCTi, Tak i mokasHukiB DALYS,
YLDs ta YLLs 00yMOBJIE€HHUX iMIEMIYHUMH IHCYJBTaMH,
BHACJIJIOK SKOTO PO3PHB MiX ITOKa3HHUKaMH B YKpaiHi Ta
kpainax €spomnu Ta €C cyrTeBo 3pic y 2021 poui, nopis-
HsHO i3 1990 p. (aus. II1 y Tabm. 1).

Po3pobOka HaykoBO OOTpyHTOBaHO! NONITHKH, CHpS-
MOBaHOI Ha 30epeXeHHS T'POMAJICHKOrO 3I0pPOB’S, 3aIlo-
OiraHHs PO3BHUTKY IMIEMIYHHMX IHCYJBTIB BUMAarae OLIHKH
B32€EMO3B'SI3KY MiXk (pakTOpamul pU3UKY Ta HACITIAKaAMH ISt
3mopos's. [leperaroro 0a3u ganux GBD e MoknuBicTh HE
Tinbky BUu3HaunTH DALY, a 1 mpoaHanizyBaTy 3ae:KHICTh
3araJlbHOTO TSAraps XBOpOO BiJl METa0ONIYHUX, TIOBEIIHKO-
BUX Ta €KOJOTIYHMX (PAKTOPIB PU3UKY Ta OLIHUTH IOTEH-
LiifHI MOXJIMBOCTI CKOPOYEHHsS BTPaT POKIB 3J0pPOBOIO
JKUTTS y pasi iX yCyHEeHHSI.

Tabmuus 1
XapaKTepHCTHKA 3arajbHOIO TATaps ileMivHOro iHCYIbTY B YKpaiHi, kpainax €sponu ta €C, 1991, 2021 p.
Poxku Yicpaina €spona €c YKpa’l'HIal;[(-?Bpona chpal'l'ga/GC
CrannapTi3oBaHi 3a BikoM piBHi 3axBoproBanocTi Ha I (Ha 100 000 HaceneHHs)
1991 208.7 135.4 116.4 1.5 1.8
2021 143.5 85.3 68.2 1.7 2.1
TIp (%) 313 -37.0 414
Cranyapru3oBati 3a BikoM piBHi nommupeHocri I (ra 100 000 HaceneHHs)
1991 1170.1 912.7 839.5 1.3 1.4
2021 1097.6 742.2 665.8 1.5 1.6
TIIp (%) -6.2 -18.7 -20.7
Crannmapru3oBani 3a BikoM piBHi DALY's Baacmigok II (#a 100 000 HaceneHHs )
1991 2726.4 1632.1 1216.5 1.7 2.2
2021 1462.1 727.0 449.7 2.0 3.3
TIIp (%) -46.4 -55.5 -63.0
Crangaptu3oBadi 3a BikoM piBHi YLLs BHachinok I (ra 100 000 HaceneHHs)
1991 2515.6 1487.1 1090.6 1.7 2.3
2021 1284.2 609.0 349.4 2.1 3.7
TIIp (%) -49.0 -59.0 -68.0
Crannapruzoani 3a BikoM piHi YLDs Baacmigok II (#a 100 000 HaceneHHs)
1991 210.8 145.1 125.9 1.5 1.7
2021 177.9 118.0 100.3 1.5 1.8
TIIp (%) -15.6 -18.6 -20.3
Crannmaptu3oBani 3a BikoM piBHi cMeptHocTi Bij I (Ha 100 000 HaceneHHs)
1991 163.0 97.6 76.3 1.7 2.1
2021 80.1 40.0 25.2 2.0 3.2
TIIp (%) -50.8 -59.0 -67.0
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Tabmuusg 2

OcHoBHi ¢pakTopu pusuxy DALYs BHacaifok imemivyHoro incyanTy B Ykpaini, 2021 p. (y%)*

DakTOopH PUNKY Oo6uagi crarri (%) Yoqaoiku (%) Kinku (%)
[TigBUIEHUH CUCTONIYHUNA THCK 64.43 65.05 63.92
l'inepxonecTepuHeMis 34.54 36.86 32.68
[iroko3emist 13.57 12.97 14.05
HepartionanpHa niera 11.20 14.12 8.87
TrOTIOHOTIATIHHS 10.23 21.04 1.60
Hanmipra maca Tina 10.10 10.03 10.14
BikuBaHHSA aIKOroto 6.95 11.79 3.06
Husbka (i3ndHa aKTHBHICTh 2.92 243 3.31

*Cyma DALYs enacniook iwemiuHux incynomis, 00yMOGIeHUX KOHCHUM YUHHUKOM pu3uky, nepesuwye 100% uepes 63aemo0iio midic

HUMU.

Amnaniz gannx GBD 3acBiguuB, 110 OCHOBHMMHM YHH-
HUKaMHu pu3MKy QopmyBanHs DALY's BHaciigok imemiy-
HUX IHCYJIBTIB Y YOJIOBIKIB 1 KIHOK B YKpaiHi € moaudi-
KOBaHI MeTaboJIiuHi Ta IMOBEAIHKOBI (AaKTOPHU PH3HKY. 3a
paxyHOK HOpMali3aiii piBHS CHCTONIYHOTO THCKY MOX-
muBo Ha 64.43% ckoporutu DALYs BHacmimok imemid-
HOTO 1HCYJIBTY, 38 paxXyHOK 3HIDKCHHS PiBHS XOJICCTECPHHY
JITHILI — va 34.54%, Tiroxo3u kpoBi — Ha 13.57%, onTu-
Mizamii gietn — Ha 11.20%, HOpMamizarii Macu Tiia — Ha
10.1% (tabm. 2). ist 3a3Ha4eHUX YNHHHUKIB IPAKTUIHO HE
Ma€ CTaTeBMX BiAMiHHOCTEH. /{51 4ONOBIKIB OiNBII Baro-
MHMH, HOPIBHSHO 13 )KIHKaMH, € Taki (pakTopu pU3MKY SIK
TIOTIOHOMAJIHHA Ta 3JIOBXKUBAaHHS aJIKOroJio. BimMoBa Bif
JMAHUX NIKTUBUX 3BHYOK MOXE 3amo0IrTH BTpaTi YO0JIO-
Bikamu 21.04% Tta 11.79%, BiAMOBIIHO, POKIB 3JOPOBOTO
KHUTTS Yepe3 iHBaIiJHICTh Ta NepeyacHy CMEPTHICTh BHa-
CJIIZIOK 1MIEMIYHOTO 1HCYIIBTY.

[TepepaxoBaHi (aKTOPH PU3UKY IMIEMiTHOTO 1HCYIBTY
€ HaJ3BMYallHO MOIIMPESHUMH CEpesl HaceJeHHs YKpaiHH,
L0 3aCBIIYAIN pe3yJbTaTH BIEPILIE MPOBEACHOTO B YKpa-
a1 y 2019 p. nocmimkenas STEPS [12], srigno skux 34%
YKpaiHIiB HansiTh; 56% — aKTUBHO CHOXHBAIOTh aJIKO-
ronbHi Hamol. Y 25% BusiBieHo oxupinHs, y 59% — Han-
MipHy Macy Tina; y 34.8% — migBHIICHUI CUCTOJIYHHIA
aprepianbHuii THCK; Yy 40.7% — TrinepxosiecTepHHEMIIo,
y 7.1% — rineprrokoseMito. Tperuna ykpainimis (32.8%)
Mae oHo4acHo 3-5 dakropiB pusuky. Pesynprati naHoro
JOCIIJUKEHHSI JI03BOJISIIOTH 3pOOUTH BHCHOBOK HE TIJIBKH
IIO/I0 BHCOKOi ITOIIMPEHOCTI (DaKTOpiB pH3HKY, aje
i IEMOHCTPYIOTh HAsBHICTh CYTTEBOTO PE3EPBY ILOAO CKO-
POYCHHS 3arajlbHOTO TATAps IMIEMiYHUX 1HCYJIBTIB cepeln
HaceJNeHHs YKpaiHW, ajpke Bci mepepaxoBaHi (akropu
€ Monn(iKOBaHUMH.

BucHoBkH 3 focaigKeHHs . [meMivHi iHCYTBTH CTAHOB-
JIITh BaroMy mpo0JieMy TPOMaICHKOTo 30POB’s B YKpaiHi.
VY 2021 p. Bonn obymoBuiu Brpary 1,1 MiH pOKiB 370-
poBoro KUTT, a0 2681 THCAY POKIB y pO3paxyHKy Ha
100 tucsty Hacenenns (DALY's). 71.8% uux BTpar cripuyu-

HeHi nepequacHoro cmeprHictio (YLLs), a 28.2% — iHBa-
nigHicTio (YLDs).

Broponorx 1991-2021 pp. B Ykpaini HaMiTHIKCh TEH-
JICHLIT 10 3HIDKEHHS CTaH/AapTH30BaHUX 3a BIKOM IOKa3-
HHUKIB 3aXBOPIOBAHOCTI, MOIIMPEHOCTi, CMEPTHOCTI Ta
DALYs BHacHioK iMIeMiYHHX 1HCYJBTIB. AJie He3Baxa-
104 Ha TIO3UTHUBHI TPEHAN YKpaiHa 3aIMIIA€THCS OJHNM i3
€BpOIEHCHKIUX JIiIEPiB 3a 3aralbHAM TATAPEM iIMeMigHIX
iHcynbriB: y 2021 p. HaceneHHs YKpaiHU BTPATHIIO BHACII-
JIOK imeMiYHuX 1HCYNBTIB y 2.0 pa3a OijbIe pokiB 310po-
BOTO JKUTTsI, HiXK uTeni €Bponu Ta 3.3 pasa Oinblie, HiX
y kpainax €C (y po3paxysnky Ha 100 Tuc. HaceneHHS).

OcHoBuumu  ¢akrtopamu pusuky DALYs BHacui-
JIOK IMIEMIYHHMX 1HCYJIBTIB y YOJIOBIKIB 1 %IiHOK B YKpaiHi
€ Monu(ikoBaHi METa0OIIUHI Ta MOBEIHKOBI YHHHUKH. 3a
paxyHOK HOpMautizalii piBHS CHCTONIYHOTO THCKY MOX-
muBo Ha 64.43% ckxoporutu DALYs BHacmimok imremiu-
HOTO iHCYJIBTY, 32 PaXyHOK 3HW)KCHHS PiBHS XOJIECTEPHHY
JITTHILI — ra 34.54%, miroko3u kposi — Ha 13.57%, onTu-
Mizarii gietn — Ha 11.20%, HOpMamizarmii Macu Tina — Ha
10.1%. Kpim ToTO, BiAMOBa Bix MaJiHHA Ta 3TOBXHBAHHS
AJIKOTOJII0 MOXe 3amo0irtu Brpati domosikamu 21.04% Ta
11.79%, BiAMOBIZHO, POKIB 37I0POBOTO JKUTTS Yepe3 iHBa-
JIHICTB Ta MepeaYacHy CMEPTHICTh CHPUYUHEHY ilIeMid-
HUMH 1HCYJIBTaMH.

VYKpaiHi OIHOYAaCHO 13 TiJBHUIIEHHSIM JIOCTYIHOCTI
1 SIKOCTI MEIMYHOI Ta peabiiTaliifHOi JOIOMOTH Malli€eH-
TaMm i3 iIIeMiYHUMH 1HCYJIBTAaMH CJIiJI TOCHITIOBATH MOTEH-
Iiajl CHCTEMH TPOMAJICBKOTO 37I0pPOB’Sl Ta YIOCKOHAIIO-
BaTH MEPBUHHY NMPO(DITAKTUKY XPOHIYHAX HEIHQEKIIHHIX
3aXBOPIOBaHb, SIKAa € €(PEKTUBHAM METOIOM CKOPOYEHHS iX
3arajgbpHOTO TATapS.

IlepciekTHBH MNOAAJBLIIUX JOCIIAKEeHb TIONATa-
I0Th Y NMPOJOBXEHHI MOHITOPHHTY Ta OIIHKH 3arajJbHOTro
TsAraps Ta (akTopiB PU3WKY IMIEMIYHHMX IHCYNIBTIB Ta
IHIIMX HelH(EKUIHHUX 3aXBOPIOBaHb B YKpaiHi 3 METOO
0OIpyHTYBaHHSI MOXJIMBOCTEH yIOCKOHAJIEHHS iX mpodi-
JIAKTHKH.
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BuBuenHsi piBHs npogeciiiHOro BUTOpaHHs cepel NpaniBHUKIB
LeHTpy ekcTPEeHOI MeIMYHOI JONIOMOIM TA MeAMLMHHA KaTacTpod

Beryn. [Ipodeciiine BUTOpaHHS € OTHUM i3 TONOBHUX MOKA3HUKIB IS OLIHKHU BIUTBY POQeciifHOro cTpecy Ha nparliBHuKa. Haitgacrime
npodeciiiHe BUTOPaHHS PO3BUBAETHCS y TPAIIBHUKIB COMIOHOMIYHUX MPOdecCii, AKi MPAIOI0Th B CHCTEMI «JTFOMMHA-IFONUHAY 1 MOCTIiHO
KOMYHIKYIOTb 3 JIFobMH. B Vkpaini 32 nanumu nocimimprenns 64% omuTaHuX nepedyBaloTh y CTaHi BUTOPaHHS, 3 HUX 22% — I0B’SI3yI0Th HOTO
31 CBO€IO TPOQECiHHOI0 AISUTBHICTIO.

Merta. BuBuenHs HasiBHOCTI Ta piBHs mpodeciiiHoro BuropaxHs y npauisaukis Komynanssoro nignpuemcrsa «IlonraBebkuii obmacHuit
LIEHTP EKCTPEHOI MEIMYHOT JOMOMOTH Ta MEIUIMHHA KaracTpod ITonraBcbKkoi 00macHoi pauy.

Marepiaau i MeTonu. MeToznu: coLionoriyHuii (aHKETYBaHHs ), QHATITHYHUH, 0i0Ti0CeMaHTHYHNUI, CTAaTHCTHYHUN. Martepianu: pe3yib-
TaTH ONHUTYBaHHS cepen mpauiBHUKIB KomyHameHOTO mimmpuemctsa «[lonraBchkuil 0OMacHM MEHTP €KCTPEHOI MEIMYHOI JOMIOMOTHU Ta
MmezuimHn Katactpod ITonrascekoi obmacHoi pammy». Kinbkicts pecrionnentTis — 209.

Pe3yabraTn. Ha mincrasi gocnijkeHHss Hamu Oylio BU3HAYEHO piBeHb MpodeciiHOro BUropaHHs. Y YOJOBIKIB MepeBaXkaB CepeHii
PIBEHB TICHXOEMOLIIHHOTO BHCHAXEHHS (56,27%) Ta Bucokuit (25,38%) Tak 1y siHOK — cepenHiii (48,17%) Ta Bucoxuii (36,23%). lenepco-
HaJmi3ais, TOOTO 3HEI[IHECHHS MIKOCOOUCTICHMX CTOCYHKIB y YOJIOBIKIB MEepeBakae Ha cepenHbomy piBHi (49,82%) Ta Bucokomy (31,24%).
V XkiHOK HaBIaK¥ Ha BHCOKOMY piBHi (44,35%) Ta cepenupomy (33,78%). Pemykuist ocobuCTHX TOCATHEHB, HU3bKE OLIHIOBAHHS CBOIX MPO-
(eciiiHuX TOCATHEHb B 000X JOCHIKYBaHUX TPYIax CIOCTEPIracThesl Ha CepelHbOMY PiBHI (10M10BIKH- 56,63%, xiHKH — 62,31%).

BucHoBKH. Pe3ynpratit JOCTIKEHHS MATBEPAMIO BUCOKHHI piBeHBb MPo(eciiiHOro BUTOpAaHHS Cepel MPalliBHUKIB eKCTPEHOT MEINIHOL
JIOTIOMOTH, TOMY PEKOMEH/IyeEMO BBEIEHHS Mocaju mcuxoiora B mTar KomyHansHOTo MinnpruemcTa «IlonTaBchkuii oOnacHMi HEHTp eKc-
TpeHoi MeAMYHOI JOMOMOrH Ta MequuuHu Katactpod ITontaBchkoi obnacHOi pagu». Pearnizalist KOMIUIEKCHHX MPOQITaKTHYHUX 3aXOMiB
JI03BOJIUTH CIOIBATHCS HA 3HIKCHHS eMOMIHHOTO (IpodeciiHoro) BUrOpaHHs.

Kumrouogi ciioBa: emouiiiHe BUropanss, npogeciiiie BUTOpaHHs, MEMYHI TIPALliBHUKH, eKCTPEHa MeANYHA I0TIOMOTa.
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Study of the level of professional burnout among the employees
of the Center for Emergency Medical Aid and Disaster Medicine

Introduction. Professional burnout is one of the main indicators for assessing the impact of professional stress on an employee. Most
often, professional burnout develops among employees of socio-economic professions who work in the "person-person" system and constantly
communicate with people. In Ukraine, according to research data, 64% of respondents are in a state of burnout, of which 22% — associate it
with their professional activities.

Goal. Study of the presence and level of professional burnout among employees of the Communal Enterprise "Poltava Regional Center
for Emergency Medical Aid and Disaster Medicine of the Poltava Regional Council".

Materials and methods. Methods: sociological (questionnaire), analytical, bibliosemantic, statistical. Materials: results of a survey
among employees of the Communal Enterprise "Poltava Regional Center for Emergency Medical Aid and Disaster Medicine of the Poltava
Regional Council". The number of respondents is 209.

The results. Based on the research, we determined the level of professional burnout. Average (56.27%) and high (25.38%) levels of
psychoemotional exhaustion prevailed in men, and average (48.17%) and high (36.23%) in women. Depersonalization, i.e. devaluation of
interpersonal relations in men prevails at the average (49.82%) and high (31.24%) levels. For women, on the contrary, it is at a high level
(44.35%) and at an average level (33.78%). Reduction of personal achievements, low assessment of one's professional achievements in both
studied groups is observed at an average level (men — 56.63%, women — 62.31%).

Conclusions. The results of the study confirmed the high level of professional burnout among emergency medical workers, therefore we
recommend the introduction of the position of psychologist in the staff of the Communal Enterprise "Poltava Regional Center of Emergency
Medical Aid and Disaster Medicine of the Poltava Regional Council". The implementation of complex preventive measures will allow to hope
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for a decrease in emotional (professional) burnout.
Key words: emotional burnout, professional burnout, medical
workers, emergency medical care.

Beryn. ¥V cycninbeCTBiI 3aBKAM icHyBasia IpoOiiema
i3 coliaizaliero JIIonei 3 MEHTalIbHOI IHBAJIIHICTIO —
JIOZIe 3 MOPYIICHHSIM PO3YMOBOTO, IICUXIYHOTO Ta ICH-
XOJIOTIYHOTO PO3BHUTKY (PO3JaaH ayTHCTHYHOIO CIIEKTPa,
curnpoMm JlayHa, emiNemncis, opraHiuHi YpaKCHHS IICH-
TpaJbHOI HEPBOBOI CHCTEMH, AEMEHIis, Tomo). Ha nanmit
yac 0 MEHTaJbHOI IHBaJIJHOCTI MOJKHA BIJIHECTH HE
TUIBKY 3aXBOPIOBAHHS 31 BCTAHOBJICHUMH BXKE A1arHO3aMH,
a i emoriitHe Ta mpodeciiine suropanus [5;10].

Bennka wacTMHAa ~Hamoro KUTTS  BigOyBaeThCs
y MOCTINHIN AisUTLHOCTI: HABYAHHS, pOO0Ta, BEACHHS IOMY,
caMme yepes e MU pealti3yeMO Hall MOTEHINaN 1 3110H0CTI,
JIOCSITAEMO CBOIX LI1JIEH, BTUIIOEMO I[IHHOCTI, Bi10yBaEMOCH
sk podecionany. Jyxe yacto mparHeHHs JOCSTTH 3aBH-
IIEHOI TUTaHKH TTOCTABJIEHOI Nepes COO0I0 UM BiAMIOBIIaTH
O4iKyBaHOMY 00pa3y, TArHE 3a CcOOOI BHCOKHI piBEHBb
CTpecy, KU NPU3BOANTH 110 EMOLITHOTO BUTOPAHHS.

3rigHo manmx crtatuctuku Ha 2019 pik — OMM3BKO
210 MiTBPHOHIB JIOAEH y CBITI CTpaXIae Ha CHHAPOM
BUTOpAHHS, a I OPi€HTOBAaHO 5-7% BCHOTO HACEICHHS.
3a pes3ympraTaMH ONWTYBAaHHS IIPOBEICHOTO OpTraHi3arli-
ssmu FlexJobs 1 Mental Health Amerika (MHA) Ha nunens
2020 poky cBiguuTh, WO 75% NpAIiBHUKIB HEPEIKHIH
Buropanus, a 40% onuTaHUX MEpPEeKOHaHi, IO e MPSIMHHA
pe3ynbrar nanaemii kopoHasipycy [20]. B Vkpaini cxoxe
JOCII/DKEHHST TPOBOJMJIIOCS BCEYKPATHCHKUM IOPTAJIOM
(2017) 3 momyky poGoru [4], 3rinHO sikoro 64% ormu-
TaHUX — IepeOyBaroTh y CTaHi BUTOpaHHA, 3 HUX 22% —
TOB’SI3YIOTh HOTO 31 CBOEIO TIPO(ECIHHOIO MiSUTBHICTIO.

VY xoBtHI 2024 poky BimOyBCS TpEHIHT i3 KIiHIYHOTO
BEICHHS NCHXIYHHX pO3NaaiB 3a mporpamoro mhGAP,
o koopauuyeThest MO3 Vipainu B pamkax BcecBiTHBOT
MpOrpamMH MEHTAJIFHOTO 370pOB’s 3a iHimiaTiBo0 OneHu
3eJIeHChKO1, Ta B paMKax MEMOpaHAyMy IpO CHIiBIIPAIiO
y cepl NCHXIYHOTO 3M0POB’S, SKHH IMIAMHCAHUNA MIiX
MinicTepcTBOM 0OXOpoHH 3710poB’s, bropo BceciTHbOT
oprasizauii oxoponu 310poB’s (BOO3) B Vkpaini ta 21-m
MDKHApOJHUM Ta HalliOHAIBHHMHU MapTHEpaMH, SKi mpa-
IIOKOTh B YKpaiHi [Ic BHCBITIIOBAIOCS MUTAHHSA CMOIIii-
HOTO BHTOPaHHS, Ta B IIPOMOBIi OyI10 oronomeHo, uio 80%
HaceJeHHS YKpaiHM CTpaXIaroTh BiJ €MOIHHOTO BHIO-
paHHS Ha QOHI BilICEKOBOTO CTaHY.

Came mpodeciiiHe BUTOpaHHS € ONHUM i3 TOJOBHHUX
MTOKAa3HUKIB JUIs OLIHKK BIUTUBY mpodeciiiHoro crpecy Ha
mpamiBHuKa. Halgacrime mpodeciiine BUTOpaHHS PO3BH-
BAETHCS y MPALIIBHUKIB COI[IOHOMIYHUX Tpodecii, siKi mpa-
LIOOTh B CHCTEMI «IIONUHA-TFOANHAY» 1 TIOCTIHHO KOMYHI-
KYIOTb 3 J1tonibMH. J{0 1i€1 Kareropii Hanexarh 1 IpaliBHUKH
CHCTEMH EKCTPEHOI MEAMYHOI JOIOMOTH, SKi IIOJICHHO
CTUKAIOThCA 3 NMPOOJIEMOI0 HHM3BKHUX PECYPCHUX MOKIIU-
BOCTEH JiepKaBHOI CHCTEMH OXOPOHH 3JI0pOB’S, MOCTiM-
HUM BIIPOBADKCHHAM pe(hOpMaTOPCHKHUX 3MIH Ta HET1JHOO
OLIHKOIO mpari. HeGe3medHum hakTopoM € Te, o MeIudHi
MPAIiBHUKHN $IKi CTPaXIAOTh HAa CMOIlHE BHUTOpPAHHS,
B OULTBIIOCTI HE CIIOCTEPIraroTh HOro 3a co0O0, a OTXKe
JOTIOMOTTH BOHHM €001 HE 3MOXYTh HisfK. 3a cioBamu Kpic-
TiHM Macad, eMoIiifHe BUTOpPaHHSI, AK€ € TIPHIUHOIO TIPO-
(eciitHOro BUropaHHs — Iie po3Iuiara 3a criBaytrs [16; 17].

Came 1ieii BUCITIB YiTKO 1a€ 3pO3yMiTH, 1110 MEIMYHI TIpalliB-
HUKH Ta 3arajioM MpaiiiBHUKA METUYHOI chepr HAWOiIbIIe
CTpaK/IAIOTh Ha eMolliiiHe (TIpodeciiiHe) BUTOpaHHS.

[Ncuxiyne 370poOB’ sl Mae MEBHUM pecype A afanrariii,
BIDKMBAHHS, MPAIE3aTHOCTI Ta BIJHOBJIEHHSI. B ymoBax
BIUIMBY JIOBTOTPHBAJIOTO €MOIIIHHOTO HAIpPY>KEHHS MOX-
JUBOCTI Ha BiTHOBJICHHS BiAYYyTHO 3MEHIIYIOTHCSA. ToMy
npo6iema rmpogeciitHoro Ta eMOLIHHOTO BUTOPAaHHS € HaJI-
3BHYAITHO aKTyaJbHOIO, 0COOIMBO B yMOBaX BiHH, KOJIU
HETaTHBHUH BIUIMB Ha MEHTAJIFHE 3I0POB’S € CHIIBHIIINM,
HIXK B 3BHYafHUX yMmoBax. lle Moxe Mpu3BEeCTH 110 TOTO,
10 HAIPaIbOBAHUH JTOCBI Ta MPOQeCiiiHi AKOCTI creria-
JICTIB BTPa4aroTh CBOIO LiHHICTH [7; 9; 11].

BaxnuBo po3yMmiTH, 10 BiJ €MOLIHHOro cTaHy mpa-
I[iBHUKA CGKCTPCHOI MEIMYHOI JOMOMOTH, SKUN MpHUIXaB
Ha BUKJIMK, 3QJIE)KUTh EMOLIIHUI CTaH XBOPOTO, PaBUIIb-
HICTh JiarHOCTYBaHHS NpoOJeMH, e(EeKTHBHICTb 3aXOMiB
HEBIJIKJIAJIHOT JOIIOMOTH Ta MPOTHO3 Ofy)XKaHHA. Menuuni
MPALiBHUKY, SIKi TPAIFOIOTh B CUCTEMI €KCTPEHOI MeIru4-
HO1 TOTTOMOTH Ta BHDKIKAIOTh HA €KCTPECHI BUKIUKH, OCO-
ONMMBO MM Yac BEJCHHS BIMICHKOBHX Iiif, B MEpIIy Yepry
3HaXOJATHCA B 30HI pU3UKY eMOIliifHOTo BUropanHs [3; 21].
Bce Bumeckazane poOUTh HaIie JOCTiIHKEHHS O0COOIUBO
AKTyaJIbHUM.

MeTta. MeTor0 HaIIoro JOCHiPKEHHS € BUBUCHHS HasIB-
HOCTI Ta piBHA Npo(eciiiHOro BUTOpaHHS Yy NMpalliBHHUKIB
Komynanbsaoro minnpuemcrBa «[lonraBchkuil oOmacHuMi
LEHTpP eKCTPEHOI MEANYHOT JOIOMOTY Ta MEANIMHY Kara-
ctpod ITonTaBebkoi 06acHOT pamu».

Marepiasm i MmeToau. Metonu: cormionoriuauii (aHke-
TyBaHHS), aHAJNITHYHHNA, Oi0OMIOCEMAaHTUYHHH, CTaTHC-
TUYHAN. Matepianu: pe3yasTaTH OMUTYBaHHS Cepel Ipa-
niBauKiB KomyHnampHoro mimnpuemctBa «llonraBchkuit
00acHM HEHTP eKCTPEHOI MEANYHOI JOMIOMOTH Ta MEIH-
nuHu karactpod [lonraBchkoi obmacHoi paam». KinbkicTh
pecnionaenTis — 209.

AnkeryBanHs ripoBoxuii Biitky 2024 poky. [Turanus
MOJIUTSIUTHCS Ha JIBI TPYIIU: 3arajibHi Ta CIeIiaabHi. 3araibHi
NMUTaHHS cTocyBaimcs cdepu pobortH, reorpadidHol
HAJICXKHOCTI 3a MiclieM poOOTH, CTaTi, BIKOBOI I'PYIIH, IIPO-
¢eciitHoro craxy pecnonaeHta. CrerianbHi 3amHTaHHSI
Oynu cKJaJieHi Ha OCHOBI MCHXOMiarHOCTHYHOI METOIUKA
BUSBJICHHS PiBHA eMoIiifHOro BuropaHHs 3a KpicTiHOIO
Macmau (Cristina Maslach) Ta Cero3an [Ikekcon (Susan
Jakson) [18].

OnuTyBaTbHUK CKIIAAAETHCS 13 TPHOX MIKal: «Emorriiiae
BHUCHaXEHHs» (9 TBepmKeHb, BiAMOBiAI MO MyHKTax 1, 2, 3,
6, 8, 13, 14, 16, 20), «/lenepconaizariisi» (5 TBepIKEHb,
BiANoOBiai mo myHkTax 5, 10, 11, 15, 22), «Pemykiiist oco-
OucTHX AOCATHEHBY (8 TBEPKEHb, BIAIOBII 1O MyHKTaX
4,7,9,12, 17, 18, 19, 21), pe3ynsraTi SKHX MiJICYMOBY-
I0ThCS 1 BUBHAYAETHCS CTYIHD NPodeciiiHOro BUTOpaHHs.

Bimmosini pecrnoHneHTiB omiHIOWOTECS: 0 OamiB —
«HIKOJIY, | 6al — « IyKe piKo», 2 6anu- «pimko», 3 6amm —
«1HOTI», 4 6aIl — «9acTOy, 5 OaITiB — «IIyKe YacToy, 6 OaiB —
«KOKEH JICHBY.

Ynm Oinpira cyma OaiiB 1o MepIrii i ApyTiil mKaloro
OKpeMo, THUM Oinplne y 0OCTEeKYBaHOTO BHPAXKEHI Pi3Hi
CTOpOHH BHUTOpaHHs. UM MeHma cyma 0aliB 1mo TpeTii
IIKaji, TUM MeHIne mpodeciiiHe BUTOpaHHA. [HTepmpe-
Tallis pe3yJIbTaTiB MPOBOAMUIACH HA MMiICTaBI MOPIBHAHHS
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Tabmuus 1

InTepnperanisi pesyJabTariB onuTyBaHHs (0a/11)

PiBHi BUropanus Hu3bkuii piBeHb Cepenniii piBeHb Bucoxwuii piBeHb
EmorriiiHe BUCHaXEHHS 0-16 17-26 27 i Ginblie
Jeniepconarizartist 0-6 7-12 13 i Ginblire
Pemykirisi 0cOOMCTUX TOCSTHEHD 39 i OinbIe 38-32 31-0

OTPUMaHMX OI[IHOK II0 KOXHIH CyOlIKaii 3 CepeaHiM
3HAUYEHHSIM B JOCII/DKYyBaHId Tpymi MpeacTaBICHUMH
B TabOmui 1 [14].

«IIcuxoeMorriifHe BUCHaXEHHS» — MPOICC BUHYCPIAHHS
eMOIIHHIX, (PI3MIHIX, CHEPTETUIHNX PECYpPCiB mpodecio-
HaJa, 0 MPAIoe 3 JIOAMI. BUCHaXEHHS TPOSBISAETHCS
B O3HAaKax Jempecii i ApaTiBIuBOCTI, 6alIyKOCTi 1 X0I0A-
HOCTI JI0 OTOYYIOUHX.

«Jenepconamizamis» — crerudivyaa popma ocoducTic-
HOTO BiIajicHHs pod)eCcioHana, SKUi MPaIoe 3 JTHOIbMH.
[posiBisieTbCsl B 3MEHIICHH] KIIBKOCTI KOHTAKTIB 3 OTOYY-
FOYKMMHU, MiJBHUINEHHS APATiBIMBOCTI B CIUIKYBaHHI, Hera-
THBHE BITHONICHHS JIO 1HIIUX JTFOICH.

«Pemykuist 0cOOUCTHX TOCATHEHBY — 3HIKEHHS Tpode-
CiiHOT MOTHBAIIil, HEBIOBOJICHHS COOOI0 Ta CBOEK) HisIb-
HICTIO, HETaTUBHE CaMOCIIPUAHATTS. BUHUKHCHHS TOUyTTS
MIPOBWHM 3a BJIAacHI HETaTWBHI MPOSBH a00 MOUYTTS. 3HU-
JKCHHS PiBHS MOTHBAIIi Ta €HTy31a3My B po0oTi [2].

PesyabraTu. /[ BHpimIeHHS MOCTaBICHOI 3amadi
HamMH OyJl0 NPOBEICHO ONMMTYBaHHS Cepel MpalliBHUKIB
KomynansaOoro minmpuemctsa «llonraBcekuii oOmacHHA
LIEHTP €KCTPEHOI MEJUYHOI AOTIOMOTH Ta MEIULIMHU KaTa-
crpo¢ ITonTaBcekoi obnacHol paam».

Omnurano 209 npaniBuukis KoMyHaipHOrO minpHem-
ctBa «[lonTaBchKkuii 0OMACHUI IEHTP EKCTPEHOI MEMYHOT
JIONIOMOTH Ta MeauuuHH Karactpod [TonraBcbkoi odmacHoi
paam», 3 HUX 97 vonoBsikiB (46,4%) ta 112 xinok (53,6%),
3HAYHY YaCTHHY SIKMX CTAHOBIIATH 0co0u BikoM 40-49 pokiB
(31,6%), 30,6% -Bixom Big 30 mo 39 pokis (puc. 1).

[lepeBaxkHa OIMBIIICTH PECIIOHAEHTIB MpPAIIOE JIiKa-
PSAMH 3 METUIMHN HEBIAKIAJAHUX CTaHIB (BHi3HOI OpHraan
EM/]I), mapamenukamu, (expamepamMy 3 MEIUITNHA HEBi-

KJIagHuX cTaHiB (BHWi3HOi Opmrazm EMJI) Ta cecrpamu
MEIWYHUMU CTaHI1 (BIAMUICHHS) IIBUIKOI Ta HEBIIKIAI-
HOi Menu4HOT noroMoru (BuizHoi Opuragun EM/T) (63,2%),
3 ¢enpamepis (3 iHpopmyBanus 6puran EM/] mpo BUKIMK
EM/) ta cecrep meqnuHux (3 iHpopmyBaHHs Opurax EM/]
npo Bukiuk EM/T) npotitmmm onutyBanas 40 oci6 (19,1%),
iHMMH HeMeAWYHUN nepcoHa ckias 17,7% (37 ocib).

Crax po0OTH y cHCTeMi eKCTPEHOI MEeIUYHOI JOTMO-
moru Big 16-20 pokiB manu 45 omuranux (21,5%), Bin
11-15 pokiB — 46,9% (98 oci0), 1110 CBIAYHUTH MIPO TPHUBA-
nui BruMB npodeciiiHnx dakTopiB Ha eMoLiiiHMN cTaH
(puc. 2).

3a reorpadiyHOI0 HAJCKHICTIO 3a MiCleM pPOOOTH
nepeBaxaroTh cTaHMii (Micto) — 132 pecrionaenT (63,2%)
Ta Ha mijgcraHniax (cexo) 77 ocib, mo cknanae 36,8%.

BpaxoBytoun orpumaHi HaMu JaHi OyjJ0 IPOBEICHO
BUBYCHHS HAsBHOCTI Ta piBHA mpodecifHOro BUTOpaHHS
3aJIe)KHO BiJl CTaTi, BiKy Ta TPHBAJIOCTi pOOOTH B CHUCTEMI
€KCTPEHOI MEANYHOI JOTIOMOTH.

Cepen 4ONOBIKiB CHCTEMH €KCTPEHOI MEAWYHOI OO~
MOTH, W0 HPOXOIWIM ONUTYBaHHA HAWYMCICHHILIONO
Oyna rpyma Bikom 40-49 pokiB (33%), a Takox mepesa-
»kai BikoBi rpynu 110 30-tu pokiB (17,5%) ta 30-39 pokis
(28,9%) (puc. 3).

Benukwuii Tpynosuii crax Bix 16 1o 20 pokiB Mana 3Ha-
YHa KITBKICTh 90JOBIKiB (45,4%), 28,9% 4050BiKiB MaloTh
CTaXX pOOOTH B CHCTEMI €KCTPEHOi MEIMYHOI JOIOMOTH
11-15 pokiB (puc. 4).

Cepen KiHOK TIepeBakaIn BikoBi TpymH 10 30-TH pokiB
(33,9%) ta 30-39 pokiB (41%). Oci6 BikoMm 50-60 pokiB Ta
crapire 60-TH POKiB, SIK i ceper 40I0BiKiB, Oyiro Mao (Bia-
noBinHO 5,4% Ta 4,5%) (puc. 5).

= 10 30-T1 pokis = 30-39 pokis

40-49 pokis

50-60 pokis = noHag, 60 pokis

Puc. 1. Po3nonin 3a BikoBoI0 KaTeropicio npaniBHUKiB CHCTeMH eKCTPEHOI MeTHYHOI I0NMOMOTH,
10 NpUHMAaJM y4acTh B ONUTYBaHHi BJIITKY 2024 poky

Intermedical journal, eunyck 2, 2024 p.

131




= 10 1-ropoky = 1-5pokis = 6-10 pokis = 11-15 pokis = 16- 20 pokis

Puc. 2. Po3noxin onuTaHNX NpPalliBHUKIB 32 CTa:keM podoTH

= 10 30-Tn pokie = 30-39 pokiB = 40-49 pokis = 50-60 pokis = noHapg 60 pokis

Puc. 3. BikoBuii po3noain npaniBHAKIB eKCTPeHOI MeANYHOI 10NOMOIH (40/10BiKH)

00 1-ro poky - 5,1%
1-s poxic [ GG 32
6-10 poxic [N 12.4%
11150 I 25
1620 poric | s,/

Puc. 4. Ctaxx podoT B cHCTeMi eKCTPeHOoI MeANYHOI J0MOMOTH (40J10BiKH)

Sk 1 cepen 4omoBIKiB, 45,6% >XKIHOK MajM TPHUBAJIHH VY 4oNOBIKIB NepeBakaB CepelHill piBeHb IICUXOEMO-
TPYHOBHIA cTax Bix 16 o 20-TH pokiB, nmpote Takox 22,3%  1iiiHoro BUcHaxkeHHs (56,27%) ta Bucokuit (25,38%) Tak
PECIIOHICHTOK MpaloBaiy juiie 1-5 pokis. (puc. 6). 1y xiHOK — cepenHiii (48,17%) Ta Bucoxui (36,23%).

Ha nincrasi nociimkeHHs HaMy OyJ10 BU3HAYEHO PiBEHb Jlenepconanizaiisi, TOOTO 3HCIIHCHHS MIiX)0OCOOHUC-
npodeciiHOro BUTOpaHHsI OKPEMO y YOJIOBIKIB Ta JKIHOK. TICHUX CTOCYHKIB y YOJIOBIKIB IlepeBa)kac€ Ha cepell-
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5,4% 4,5%

= 10 30-Tm pokie = 30-39 pokis

40-49 pokis

50-60 pokis = noHapg, 60 pokis

Puc. 5. BikoBuii po3moain npaniBHUKIB (3KiHKH)

go 1-ropoky [l 2.7%
1-5 pokis
6-10 poxic [N o 8%

11-15 pokis

16-20 pokis

I 22,3%

I 19,6%
N 45,6%

Puc. 6. Ctax po6oTH B cHCTeMi eKCTpeHOoI MeAMYHOI JOMOMOTH (AKiHKH)

HbOMY piBHI (49,82%) ta Bucokomy (31,24%). ¥V xiHOK
HaBIIaKM Ha BHCOKOMY piBHi (44,35%) Ta cepengHboMy
(33,78%).

Penyxiiisi 0coOMCTHX MOCATHEHb, HU3BKE OIIHIOBAHHS
CBOIX TpOdecifHNX ITOCATHEHbP B 000X IOCHIIKyBaHHX
rpymnax CrocTepiraeThCs Ha CepefiHbOMY PiBHI (4OJIOBIKH-
56,63%, xinku — 62,31%).

3a aHami30M BITYM3HAHOI Ta 3apyOiKHOI JiTeparypu
BCTaHOBJICHO, 1[0 IOBHOMAacIITaOHE BTOPTHEHHS POCIH-
cpKol (enepauii CIpUYMHUIO HE TUIBKM TOTPSCIHHS Ta
3MiHM y Oararbox cdepax Halloro >KUTTS, a i PO3BUTOK
MacuTabHoi nmpobnemu — emouiiiHe (mpodeciiine) BHUro-
panns. [Ipaiioroun Ha MeXi, TPUCTOCOBYIOUYHCH 10 pehopM
Ta 3pOCTaHHA 1[iH, TOCTiIfHE 3MEHIIIEHHS 3ap00iTHOT TUIaTH
Ta TIOTaHI HOBWHH, IO TPAHCIIOIOTHCA 3 YCIX KaHAIIB,
00s13HB BTpaTH ONMM3BKUX a00 PiIHUX NOfEH, BTpaTa mpa-
[Ie37]aTHOTO HAceJIeHHs, IO TOKWIae€ YKpaiHy, MMOCTiiHa
arMocdepa IaBKU Ta KaxJIMBHUX TYMOK IPH3BOIMTH IO
€MOIIHOTO BUTOPAaHHs HE TUIbKH TPAIiBHUKIB CUCTEMH

EKCTPEHOI METUYHOI JOIIOMOTH, a ¥ yCiX IIoIei 3arajioM.
[12] Tomy Bkpail BaxIMBO HaBYUTHCS BUSBISATH CAMOMY
eMOIliiiHe BHTOpaHHS, HE 3alepedyBaTH HOro Ta 3MOTTH
BYACHO HamaTtdh cobi DOmoMOry, abo 3BEpHYTHCS IIO CIIe-
miamicra, SKMA TOTIOMOXKE BHPIIINATH IF0 TpoOiieMy, apKe
3amyIieHa CTadisi eMOIIMHOTO BUTOPAHHS MPHU3BOIANUTH IO
HemompasHoOro — cyinuay [15, 19, 1, 6].

BucHoBku. BpaxoByroun pesynsrard Hauoro Iociii-
JUKSHHSI, SIKe MATBEPIUIO BUCOKUI piBeHb mpodeciitHoro
BUTOpAHHS Cepe]l MPALiBHUKIB €KCTPEHOI MEAMYHOI JIOI0-
MOTH, JUTsl BUPILICHHS MPOOJIEMH PEKOMEHIYEMO BBEIICHHS
Mmocay Tcuxojiora B mrar KoMyHalbHOTO MiANIpUEMCTBA
«[TonTaBcbkuii OONACHUI IEHTP EKCTPEHOI MEIMYHOT
JIOTTIOMOTH Ta MeTuIuHU Katactpod [lonraBchkoi oOmacHOT
panm». Peamizaliss KOMIUIEKCHUX TPOMITAKTUIHUX 3aXOIiB
JTO3BOJINTH CIIO/IBATHCS HA 3HIDKEHHS eMOIIIHOTO (TIpode-
CIlfHOTO) BUTOpaHHS Cepel NPAIiBHUKIB CHCTEMH EKCTpe-
HOI MEIMYHOI JIOTIOMOTH 1 SIK HACNIZIOK, COPUSITUME TIOKpa-
LICHHIO 3/I0POB’S CaMOro MpAaI[iBHUKA, HAJaHHs SKICHOT

E€KCTPEHOI Ta HEBIAKJIAAHOI MEAUYHOI JOIOMOTH [OCTPAXKIAIUM, a BIATAK 1 3MILIHEHHIO CUCTEMH OXOPOHHU 30DPOB’ s, 1110
9 9

B CBOIO 4YEpry € €KOHOMIYHO JOUIIBHUM IS JICPIKaBU.
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Incidence and prevalence of the most socially impactful types of cancer
in Dnipro region in 2009-2019

Introduction. Cancer is the second most frequent cause of death, being outnumbered only by cardiovascular diseases — worldwide and in
Ukraine. The problem of cancer monitoring and care requires close attention from the point of view of multiple stakeholders.

Objective. To investigate incidence and mortality of the most impactful types of cancer in Ukraine and Dnipro region in 2009-2019.

Material and methods. Data about cancer incidence and mortality in Ukraine in 2014-2019 was obtained from archives of the National
Cancer Registry of Ukraine. Cancer incidence and mortality in the Dnipro region were calculated using a database of patients from Dnipro
Regional Cancer Registry, which is a regional office of the National Cancer Registry of Ukraine. For the study were selected all cancer cases
and the cases with cancer that were responsible for the top five causes of death for the patients with cancer in Ukraine of both sexes (breast,
colon, trachea, bronchus and lung, ovary, prostate, and rectum/anus cancer). Time series analysis of cancer incidence and mortality was
performed using annual average growth rates and linear regression models in R (version 4.4.0).

Results and discussions. Total cancer incidence had an increasing trend both for Ukraine (p<0.01) and the Dnipro region. Total cancer
mortality trend in Ukraine was decreasing (p=0.01), in the Dnipro region it was increasing. In Ukraine, mortality from all types of cancer,
except prostate cancer, gradually decreased over the time of observation. While mortality from breast cancer in Ukraine was decreasing
(p=0.02), in the Dnipro region it was increasing (p=0.03). Total and site-specific cancer incidence and mortality rates in Ukraine were mostly
lower than in the Dnipro region (except for ovary and prostate cancer incidence).

Conclusion. There was an increase in total and site-specific cancer incidence in Ukraine and Dnipro region in 2009-2019. Total and site-
specific cancer mortality in Ukraine was declining, except for prostate cancer. Cancer mortality in the Dnipro region was not decreasing in
2012-2019, and was even increasing for breast and prostate cancer. The need for the systemic approach to cancer prevention and treatment
both at national and regional levels was identified, with a special attention to primary prevention.

Key words: cancer, incidence, mortality, risk factors, primary prevention, health policy recommendations.

Cemenos Biktop BikToposuy, noxrop dinocodii, Bukianad kadeapu CoianbHOI MEIUIUHN, TPOMAICHKOTO 3/J0pPOB’S 1 YIIPaBIiHHS
O0XOPOHOI0 3710poB’ s, JIHInpoBChKUit AeprkaBHmid Mequunmid yHiBepcuTeT, ORCID ID: 0000-0003-3363-0159, m. Ininpo, Ykpaina

Kpsuxosa Jlinis BikTopiBHa, TOKTOp MeIMYHUX HayK, mpodecop, 3aBigyBauka Kadeapu coIiaabHOI MEAWUIMHHU, TPOMAICHKOTO
37I0pOB’S 1 YIIPaBIIiHHSA OXOPOHOIO 300pOB’s, JIHIIPOBCHKHHI NeprkaBHUI Mequmdanuit yHiBepcuTeT, ORCID ID: 0000-0003-3363-0159,
M. JTainpo, Ykpaina

3axBOPIOBAHICTH TA CMEPTHICTH HAHOIIBII CONiABHO-3HAYYIIUX TUIIIB PaKy
B /IninponerpoBchkiii o01acti B 2009-2019 poxax

Beryn. Pax € Ipyroto 3a 4aCTOTO MPHYMHO0 CMEPTi, TOCTYNAKYHCh JIHIIE CEPLIEBO-CYIHHHIM 3aXBOPIOBAHHSIM — Y CBITi Ta B YKpaiHi.
[poGiremMa MOHITOPUHTY Ta JIIKyBaHHS paKy MoTpedye MUIBHOI yBard 3 TOUKH 30py 0ararbox 3alliKaBIeHUX CTOPIH.

Mera. JlocninuTy 3aXBOPIOBAHICTb Ta MOIIMPEHICTh HAMOLIBII 3HAYYIIMX BUJIIB paKy B YkpaiHi Ta J{HinpoBcbkomy perioniy 2009-2019 pp.

Marepiaaun Ta Metoau. [[ani mpo 3aXBOPIOBaHICTh 1 CMEPTHICTH BiJ paky B Ykpaini B 2014-2019 orpumano 3 apxiBy HanionansHOTO
KaHIep-peecTpy YkpaiHH. 3aXBOPIOBAHICTh Ta CMEPTHICTH BiJl OHKOJIOTIYHHMX 3aXBOPIOBaHb y JIHIIPOBCHKOMY pErioHi PO3paxOByBajnCs
Ha MifcTaBi 0a3M JaHUWX MAIieHTIB JIHIIPOBCHKOTO PEriOHANBHOTO KaHIEP-PEECTpy, SIKUH € perioHaJbHAM BiyuineHHsM HarioHansHOTO
KaHLep-peectpy Ykpainu. [l nociimxenHs Oynu BiniOpaHi Bci BUNIAJKK paKy Ta BUMAAKH PaKy, sKi BiINOBifaM 3a 11’ ITh OCHOBHHX IPHYHH
CMEPTHOCTI XBOPHX Ha pak B YKpaiHi 000X cTareil (MOMOYHOI 3271031, TOBCTOI KUILKH, Tpaxei, OPOHXIB 1 JIeTeHi, S€YHHUKIB, IEPEAMIXypOBOi
321034 Ta TPAMOI KHIIKW/aHyca). AHAN3 JAAHAMIYHHAX DS/IIB 3aXBOPIOBAHOCTI 1 CMEPTHOCTI Bifl PaKy HPOBOAMBCS 3 BHKOPHCTAHHSIM
CepeHbOPIYHNX TEMIIIB 3pOCTAHHS Ta JIHIHHAX perpeciiHuX MozereH 3a qomoMororo mporpamu R (Bepcis 4.4.0).

PesynbTaTi Ta 06roBopeHHsl. 3arajbHa 3aXBOPIOBaHICTh Ha pak Majla TeHACHIIIO /10 3pocTaHHs sk s Yipainu (p<0.01), Tak i ans
JuinponerpoBcekoi obnacti. B YkpaiHi ciocTepiranach TeHACHIIS 10 3HIDKEHHS 3arajbHoi cMepTHOCTI Bix paky (p=0.01), y JHinpoBceKii
o0macti— 10 3poctanHs. B YkpaiHi 3a 9ac criocTepekeHHs ITOCTYTOBO 3HIKYBAIacsl CMEPTHICTB BiJl yCiX BUJIIB PaKy, KpIM paKy mepeaMixypoBoi
3a503u. SIKIO CMEPTHICTH BiJl paKy MOJIOYHOT 3a031 B YkpaiHi 3HmkyBanacs (p=0.02), To B J{HinpoBchKiit obnmacti — 3poctana (p=0.03).
3aranbHa Ta opraH-crieni()iyHa 3aXBOPIOBAHICTh 1 CMEPTHICTH B/l paKy B YkpaiHi Oyiu nepeBaxHO HIKYUMH, HiX Y JJHIMPOBCHKOMY peTioHi
(3a BUHATKOM 3aXBOPIOBAHOCTI Ha paK S€YHHUKIB i MPOCTATH).
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BucnoBok. Y 2009-2019 pokax B Ykpaini Ta J{HinponeTpoBCchKiit 001acTi cioctepiranocs 3pocTaHHs 3arajbHoi Ta Oprai-crenuiqHol
OHKOJIOTYHOT 3aXBOPIOBAHOCTI. 3arajbHa Ta OpraH-crenudiyHa CMEPTHICTb Bl paky B YKpaiHi 3HIKYBalacs, 32 BHHATKOM PaKy HPOCTaTH.
CMepTHICTh BiJl OHKOJIOTIYHHX 3aXBOpioBaHb y [HimpoBcekoMy perioHi B 2012-2019 pokax He 3HIKyBanacs, a HaBiTh 3pocTaja I paKy
MOJIOYHOT 3aJI03H Ta MPOCTaTh. BU3HaueHO HEOOXiAHICTh CHCTEMHOTO MiAXOAY A0 MPOQITAKTHKY Ta JTiKyBaHHS paKy sIK Ha AepiKaBHOMY, Tak
1 Ha perioHaJbHOMY PIiBHSX, HPUAUIAIOUN 0COOIMBY yBary IepBUHHIHN IPOQITaKTHIII.

Kurouosi ci10Ba: pak, 3aXBOPIOBaHICTh, CMEPTHICTB, (PAKTOPH PU3HKY, IEPBHHHA MPOQITAKTHKA, PEKOMEHIAIIIT 010 MOJITHK B OXOPOHi

310pOB’SL.

Introduction. Non-communicable diseases are respon-
sible for 74% of deaths worldwide [1]. Cancer is the second
most frequent cause of death (18%), being outnumbered
only by cardiovascular diseases [1]. The same applies to
years of life lost and disability adjusted years of life — by
these parameters cancer in 2019 cancer was second only to
cardiovascular diseases [2]. Ukrainian demographic statis-
tical reports show the same pattern of mortality — cancer
has the second most important cause of death in Ukraine
[3]. The impact of age and other risk factors of cancer on
the population worldwide is progressively increasing: in
the last 20 years risk factors of non-communicable dis-
eases, including cancer, have reached the highest ranks by
impact on the population's health. Therefore, the problem
of cancer monitoring and care requires close attention from
the point of view of multiple stakeholders.

On top of the above mentioned reasons, Ukraine is
facing unique challenges regarding cancer care due to the
russian military aggression. Wars are known to impact all
spheres of life, including healthcare. According to the his-
torical data, an increase in cancer incidence and mortality
may be expected in countries at war [4]. Understanding of
the historical data is crucial for the most precise possible
prognosis of cancer epidemiology in upcoming years. Also,
investigation of local trends in cancer epidemiology will
be useful for developing local healthcare policies for tar-
geting patients with cancer. Despite publicly available data
from National Cancer Registry of Ukraine [5] and sporadic
grey-literature publications [6], the systematic peer-re-
viewed publication on the subject is absent.

The aim of the study is to investigate incidence and
mortality of the most impactful types of cancer in Ukraine
and Dnipro region in 2009-2019.

Materials and methods.

Data source

Data about cancer incidence and mortality in Ukraine in
2014-2019 was obtained from archives of the National Can-
cer Registry of Ukraine [5]. Cancer incidence and mortal-
ity in the Dnipro region were calculated using a database of
patients from Dnipro Regional Cancer Registry, which is a
regional office of the National Cancer Registry of Ukraine.
For the study were selected all cancer cases and the cases
with cancer that were responsible for the top five causes of
death for the patients with cancer in Ukraine of both sexes.
The cases with the following types of cancer were analysed:
breast (C50 according to International Classification of Dis-
eases, 10th modification [7]), colon (C18), trachea, bronchus
and lung (C33-C34), ovary (C56), prostate (C61) and rec-
tum/anus cancer (C19-C21). Gastric cancer (C16) was not
included, despite being among top contributors to mortality
in Ukraine, as trends for gastric cancer in Dnipro region were
extensively described in previous publication [8].

Incidence was calculated for 2009-2019. Mortality was
calculated for 2012-2019. Incidence and mortality for breast

and ovary cancer were calculated for the female population
of Ukraine. Male patients with breast cancer were excluded
from the study. Incidence and mortality for prostate cancer
were calculated for the male population of Ukraine.

Years 2009-2011 were omitted from mortality calcula-
tion in the Dnipro region, due to the fact that authors had
access to the database of patients, who were enrolled to the
registry since 2009. Therefore, it was impossible to calcu-
late mortality properly for 2009-2011, as patients enrolled
before 2009 would not be detected in case of death in con-
secutive years. Authors suggested that after three years of
observation (starting from 2012) the influence of the men-
tioned phenomenon would be minimal and would allow
to perform mortality calculations. Data after 2019, despite
being available both for National Cancer Registry Archives
and Dnipro Cancer Registry, were not used due to the signif-
icant distortion of the data caused by COVID-19 pandemic.

Statistical analysis

Data management was performed using LibreOffice
software, data analysis was performed using R (ver-
sion 4.4.0). Incidence and mortality were calculated per
100,000 population. Annual average growth rate was
calculated in the frame of time series analysis. Temporal
trends were assessed using linear regression models. Crit-
ical value of p during the verification of statistical hypoth-
eses was set <0.05.

Results. Total cancer incidence had an increasing trend
both for Ukraine and Dnipro region (Figure 1). For Ukraine
the trend was statistically significant: y = -6062.6 + 3.2
(p<0.01). Mortality trend in Ukraine was statistically sig-
nificantly declining — y = 5071.2 — 2.4x (p=0.01). For the
Dnipro region mortality trend was increasing, but it was
not statistically significant. Both total cancer incidence and
mortality in Dnipro region were higher than in Ukraine.

Incidence of breast, colon, lung and rectum cancer in
Ukraine was generally lower in Ukraine than in Dnipro
region in 2014-2019 (Table 1). Incidence of ovary and
prostate cancer in Ukraine was slightly higher than in Dni-
pro region in 2014-2019. Breast cancer incidence showed
an increasing trend both for Ukraine in 2014-2019 and for
Dnipro region in 2009-2019. Noteworthy, that the increase
in breast cancer incidence in Dnipro region was rapid in
2009-2012 — from 77.1 to 84.6 per 100,000, followed by
a decrease to 79.9 per 100,00 in 2014, with the subsequent
returning to the level of 84.7 per 10,00 in 2019. Similar
pattern was observed for colon cancer incidence, with a
gradual increase from 24.2 to 26.1 per 100,000 in Ukraine
in 2014-2019, and rapid increase from 24.9 to 29.2 per
100,000 in Dnipro region in 2009-2013, with subsequent
fluctuation at the level of 29-30 per 100,000.

Trachea, bronchus and lung cancer incidence in Ukraine
in 2014-2019 gradually decreased from 36.7 to 35.7 per
100,000. In the Dnipro region in 2009-2019 trachea, bron-
chus and lung cancer incidence remained relatively stable
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Fig. 1. Dynamics of total cancer incidence and mortality in Ukraine and Dnipro region in 2009-2019
with the corresponding linear trends

Note: dashed line of corresponding colour — linear trend line

Table 1
Dynamics of cancer incidence in Ukraine and Dnipro region in 2009-2019 by site, per 100,000
Location Year
2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Breast cancer
Ukraine - - - - - 70.0 73.8 74.4 74.7 77.5 77.1
Dnipro region 77.1 80.1 80.8 84.6 83.2 79.9 80.9 82.9 82.1 87.2 84.7
Colon cancer
Ukraine - - - - - 24.2 24.5 24.3 25.5 25.6 26.1
Dnipro region 24.9 28.2 25.6 27.9 29.2 28.0 29.3 28.5 29.7 30.8 29.1
Trachea, bronchus and lung cancer
Ukraine - - - - - 36.7 35.8 35.5 36.2 35.0 35.7
Dnipro region 42.4 43.7 44.2 45.5 43.4 41.4 40.6 42.9 42.9 41.5 423
Ovary cancer
Ukraine - - - - - 17.9 17.9 17.5 17.6 18.4 18.6
Dnipro region 15.1 154 17.4 16.6 16.8 17.5 15.2 15.6 17.6 16.0 17.0
Prostate cancer
Ukraine - - - - - 40.6 41.0 41.2 44.8 47.6 49.3
Dnipro region 32.1 33.3 31.8 36.7 40.0 39.6 40.9 36.9 40.7 48.9 46.8
Rectum/anus cancer
Ukraine - - - - - 20.6 20.7 20.5 21.1 20.9 21.5
Dnipro region 22.8 22.4 24.0 25.7 24.8 23.8 24.9 25.1 25.6 22.2 23.9

at the level of 41-42 per 100,000, however there was an
increase up to 45.5 per 100,000 in 2010-2014.

Ovary, prostate and rectum cancer incidence in Ukraine
in 2014-2019 gradually increased from 17.9 to 18.6, from
40.6 t0 49.3, and from 20.6 to 21.5 per 100,000 correspond-
ingly. Ovary and prostate cancer incidence in the Dnipro
region in 2009-2019 also increased, but the increase in

ovary cancer incidence was non-linear. The increase in rec-
tum cancer incidence also was non-linear and was followed
by a decrease in 2018-2019, as compared to 2012-2017.
Breast, colon, prostate and rectum cancer (for Ukraine
only) cancer incidence had statistically significant (p<0.05)
linear trends over the study period (Table 2). The largest
annual average growth rates were observed for prostate and
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Table 2

Linear regression trends and annual average growth rate of cancer incidence
in Ukraine and Dnipro region in 2009-2019 by site, per 100,000

Cancer site Location Annual average Linear regression equation
growth rate
Breast Ukraine 1.42 y =-2627.53 + 1.34x (p=0.01)
Dnipro region 0.76 y=-1111.51 + 0.59x (p=0.02)
Colon Ukraine 0.38 y =-781.57 + 0.4x (p=0.01)
Dnipro region 0.42 y =-806.71 + 0.41x (p<0.01)
Trachea, bronchus and | Ukraine -0.2 y =421.83 — 0.19x (p=0.20)
lung Dnipro region -0.01 y =423.92 — 0.19x (p=0.16)
Ovary Ukraine 0.14 y =-275.85+ 0.15x (p=0.18)
Dnipro region 0.19 y =-150.68 + 0.08x (p=0.40)
Prostate Ukraine 1.74 y =-3810.31 + 1.91x (p<0.01)
Dnipro region 1.47 y =-2971.35 + 1.49x (p<0.01)
Rectum/anus Ukraine 0.18 y =-307.52 + 0.16x (p=0.05)
Dnipro region 0.11 y =-127.64 + 0.08x (p=0.55)
Table 3
Dynamics of cancer mortality in Ukraine and Dnipro region in 2009-2019 by site, per 100,000
Cancer site Year
2012 | 2013 | 2014 [ 2015 | 2016 | 2017 [ 2018 | 2019
Breast cancer
Ukraine - - 30.2 30.2 30.2 29.3 29.6 28.4
Dnipro r. 24.9 29.2 322 34.4 36.0 34.9 38.0 32.5
Colon cancer
Ukraine - - 13.3 13.4 13.4 13.4 13.1 12.8
Dnipro r. 16.6 18.9 18.4 18.5 19.6 18.9 19.5 18.2
Trachea, bronchus and lung cancer
Ukraine - - 29.0 28.2 27.8 27.6 26.6 26.2
Dnipro . 39.7 36.5 39.1 36.2 36.7 38.7 36.8 359
Ovary cancer
Ukraine - - 9.7 9.6 9.4 9.5 9.4 9.0
Dnipro 1. 8.9 9.1 10.9 9.1 10.5 10.9 10.8 9.5
Prostate cancer
Ukraine - - 18.5 18.7 19.2 19.7 19.3 20.0
Dnipro r. 15.2 19.0 21.2 22.6 23.0 24.6 24.1 24.0
Rectum/anus cancer
Ukraine - - 12.4 11.7 11.7 11.7 11.7 11.0
Dnipro r. 14.8 15.3 16.9 15.5 16.5 17.3 15.8 14.9

breast cancer. Annual average growth rates of cancer inci-
dence in Ukraine and Dnipro region were similar, except
for breast cancer, where the value for Ukraine was twice
as high as for Dnipro region (1.42 and 0.76 per 100,000).
Mortality from all types of cancer in Ukraine was gen-
erally lower in Ukraine than in Dnipro region in 2012-2019
(Table 3). In Ukraine, mortality from all types of cancer,
except prostate cancer, gradually decreased over the time of
observation. Mortality from prostate cancer increased from
18.5 per 100,000 in 2014 to 20.0 per 100,000 in 2019. By
contrast, for most of the studied types of cancer in the Dni-
pro region there was an increase in mortality in 2012-2019.
Notably, that for all studied types of cancer mortality in
2019 was lower than in 2018 regardless of the preced-
ing trend. Colon cancer mortality rapidly increased from
16.6 per 100,000 in 2012 to 18.9 per 100,000 in 2013 and

remained roughly the same until 2018. Trachea, bronchus
and lung cancer was the only type of cancer, mortality form
which has declined over the time of observation.

Mortality trends for all types of cancer in Ukraine,
except colon cancer, had statistically significant (p<0.05)
and declining linear trends over the study period (Table 4).
In the Dnipro region linear trends were statistically signif-
icant (p<0.05) for breast and prostate cancer. The largest
positive annual average growth rate was observed for pros-
tate cancer in the Dnipro region — 1.3 per 100,000. The larg-
est negative annual average growth rate was observed for
trachea, bronchus and lung cancer in Ukraine, and equalled
-0.6 per 100,000.

Discussion. The presented study showed that total and
site-specific cancer incidence in Ukraine and Dnipro region
tends to increase in 2009-2019. Total cancer mortality in
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Table 4

Linear regression trends and annual average growth rate of cancer mortality
in Ukraine and Dnipro region by site, per 100,000

Cancer site Location Annual average Linear regression equation
growth rate
Breast Ukraine -0.4 y =703.74 — 0.33x (p=0.02)
Dnipro region 1.1 y =-2546.85 + 1.28x (p=0.03)
Colon Ukraine -0.1 y =209.12 — 0.1x (p=0.09)
Dnipro region 0.2 y =-387.8 + 0.2x (p=0.18)
Trachea, bronchus and | Ukraine -0.6 y =1122.24 — 0.54x (p<0.01)
lung Dnipro region -0.5 y =648.12 — 0.3x (p=0.20)
Ovary Ukraine -0.1 y =239.89 - 0.11x (p=0.02)
Dnipro region 0.1 y =-333.02 + 0.17x (p=0.25)
Prostate Ukraine 0.3 y =-545.39 + 0.28x (p=0.01)
Dnipro region 1.3 y =-2329.2 + 1.17x (p<0.01)
Rectum/anus Ukraine -0.3 y=415-0.2x (p=0.03)
Dnipro region 0.01 y =-118.31 + 0.07x (p=0.68)

Ukraine was decreasing, whereas in the Dnipro region
there was an increasing trend (non-significantly). Despite
the decreasing trend in total cancer mortality in Ukraine, an
increase in prostate cancer mortality in Ukraine was iden-
tified (p=0.01). Also, mortality trends increase for breast
and prostate cancer in the Dnipro region was statistically
significant (p<0.05).

First of all, the increase in total cancer incidence reflects
the rising burden of cancer on the national healthcare sys-
tem. It may be explained by the increased cancer aware-
ness from the side of primary care practitioners. However,
at the moment authors are lacking proof for this hypoth-
esis. Potentially, it could be confirmed by an increase in
the number of cancer cases diagnosed at early stages, but
this will be a subject of another study. Importantly, Ukraine
faces ageing of population [3], and in such conditions an
increase in cancer incidence may be expected. Noteworthy,
that trachea, bronchus and lung cancer incidence both at the
country and regional levels remained roughly stable. It is of
a special interest for the Dnipro region, which is among the
regions of Ukraine with the largest atmospheric industrial
emissions [9].

Secondly, the decrease in cancer mortality at the coun-
try level is an optimistic and solid indicator of improve-
ment in cancer care quality. With this regard, the increase in
prostate cancer mortality requires further investigation. In
2018 and 2023 national guidelines were introduced, where
instructions on prostate cancer screening and treatment are
presented [10,11]. The impact of that is to be investigated.
Interestingly, that 2019 was the year when mortality from
all the studied types of cancer were lower than in 2018. It
can possibly be due to the fact that in 2018 national guide-
lines for primary care physicians were updated [10], which
included screening guidelines for breast, colon and pros-
tate cancer. Earlier detection could have resulted in better
treatment results. Patients with prostate cancer or at risk
of this disease may require special measures, for example,
offering prostate specific antigen measurement for patients
at risk free of charge. Currently, prostate specific antigen
measurement is not included in the guaranteed free-of-
charge list of medical interventions [12].

Finally, in Dnipro regions there were types of cancer
without a declining trend in mortality, when it was declining
at the country level — trachea, bronchus and lung, ovary and
rectum/anus. Moreover, the trend in breast cancer mortality
in the Dnipro region was increasing (p<0.05), whereas at
the country level it was decreasing (p<0.05). These findings
may be considered as points for action, with a subsequent
investigation of underlying reasons of deviations from the
national levels and targeting policy recommendations for
improving cancer epidemiology in the Dnipro region.

The National Strategy for Control of Malignant Neo-
plasms until 2030 was issued by the Cabinet of Ministers
of Ukraine in 2024 [13]. The Strategy provides an extensive
description of the current state of cancer epidemiology in
Ukraine with the account for the COVID-19 pandemic and
ongoing russian aggression. Few comments may be added to
the already published document. It is worth mentioning that
cancer literacy of the population is presented in the begin-
ning of the list of pressing problems in cancer care in the
Strategy [13]. An emphasis should be made on primary pre-
vention actions, as risk profiling and management have large
potential benefits [14]. Close cooperation of citizen-centred
initiatives with involvement of diverse stakeholders might
be beneficial for the creation of a health-promoting environ-
ment at individual, group and population levels.

Given the ecological background of the Dnipro region, and
overall devastating impact of the war on ecology in Ukraine,
measures for the control of environmental pollution may be
beneficial. For example, it could be the development of citi-
zen air monitoring networks [15]. Region-specific measures
should be discussed with a wider introduction of personalised
medicine principles, as a universal principle “one-size-fits-
all” may not always lead to optimal outcomes [16].

One of the complexities in early cancer management
is the potential of cancer to affect different body sites. Due
to this fact cancer screening programs currently utilise a
site-oriented approach, which is reflected in the recent rec-
ommendations [10]. Understandably, applying such a strat-
egy to all possible cancer sites is difficult. However, novel
technologies in cancer diagnostics and treatment, such as
multiomics, liquid biopsies as a part of precision medicine
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approach may be useful in overcoming existing problems
[17,18]. As for today such methods may be not available
or too costly. But there is a hope that with technical devel-
opment of the society such novel instruments will become
widely available and facilitate wider implementation of
evidence based prevention principles.

Strengths and limitations. The strength of the pre-
sented study includes the analysis of a region in Ukraine
with a population of around 3 million people. The data
about the total population number in Dnipro region in
2009 and 2010 was not available, this is why population
data from 2011 was used instead. Additionally, the demo-
graphic data by sex was not available for all the studied
years. Therefore, male and female population was recal-
culated based on mean sex proportions in the years with

available data. The study doesn’t analyse recent data on
cancer epidemiology due to distorted trends introduced by
COVID-19 pandemic and complexities of data analysis of
2023-2024 due to the full-scale war in Ukraine. Therefore,
the limitations in prognostic potential of the presented data
should be taken into account.

Conclusions. There was an increase in total and site-spe-
cific cancer incidence in Ukraine and Dnipro region in
2009-2019. Total and site-specific cancer mortality in
Ukraine was declining, except for prostate cancer. Can-
cer mortality in the Dnipro region was not decreasing in
2012-2019, and was even increasing for breast and prostate
cancer. The need for the systemic approach to cancer preven-
tion and treatment both at national and regional levels was
identified, with a special attention to primary prevention.
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Menuxko-coniajbHe 00IPYHTYBAHHSI CHCTEMH HAJaHHS MeIHYHOI J0NMIOMOTH XBOPHUM
HA 3JI0IKiCHI HOBOYTBOPEHHSI Ha PerioHaJIbHOMY PiBHI 3 MeT0I0 NPOdiTaKTHKH 3aXBOPIOBAHb

Beryn. Meta gociifzkeHHs. 3aponoHyBaTH HOBHI METOANYHUH MiJIXi/1 11 CTBOPEHHS CHCTEMH HaJaHHS MEANYHOI JOTIOMOTH XBOPUM
Ha 3JI05IKICHI HOBOYTBOPEHHS Ha PEriOHAIIbHOMY PiBHI 3 METOO NMPO(INaKTHKK 3aXBOPIOBAHb.

Marepianu i metoau gociainkenns. KonnenryansHa QyHKIIOHAIBHO-OpraHi3aniiiHa MOJeNb Ta IPHHIUIIN CTBOPEHHS CHCTEMH HaJlaH-
HS MEIMYHOI JOTIOMOTH XBOPHM Ha 3JI0SIKiCHI HOBOYTBOPEHHS Ha PETiOHAIBHOMY PiBHI 3 METOO MPO(MiTIAKTHKY 3aXBOPIOBaHb. Bukopucrano
METOJ] CTPYKTYPHO-JIOT14HOTO aHai3y.

PesyasraTtu Ta ix o6roBopennsi. [IpoBeneHnMy TOCHiKEHHSIMH BCTAHOBIICHI: OCHOBHI CTpaTerii pilleHHs mpo0IeMH MOKpAIeHHS
OHKOJIOT1YHOI IOTIOMOTHY HACENCHHIO; OCHOBH TIONITHKH CHCTEMHU HAJaHHSA MEAMYHOI JOTIOMOTH XBOPHM Ha 3JIOSKICHI HOBOYTBOPEHHS; IILNi
CHCTEMH HaJIaHHsI MEIMYHOT JOIIOMOTH XBOPHUM Ha 3JI0SKICHI HOBOYTBOPEHHSI; IepKaBHa colliajbHa nporpama npodizaktuky i npotunii 3H
3 mianporpamMamu; QyHKIIOHAIEHO-OpraHizamiifHa cTpyKTypa cy0’exTa ynpaBiiHHs; GyHKUIl cy0’eKTa yIpaBIiHHS, pecypcH PerioHaIbHOTO
HeHTpy npodinaktuku i mpotuaii 3H; BUaM MeqUYHOI JOTIOMOTH, SIKi MOKJIAJal0ThCs Ha PETiOHANBHUN LEHTP NPOQITaKTUKH W MPOTHAIi
3J0SIKICHMX HOBOYTBOPEHb. TaknM YHHOM, KOMITIOHEHTHHMIT Habip Cy0’€KTa ynpaBIiHHS MiCTUTh B CO0i OPraHy yHpaBJIiHHSI TaTy3eBOro, peri-
OHABHOTO Ta MictieBoro piBHSI — MO3 Vkpainu, nenapraMeHT OXOpOHH 37J0poB’s 00IacHOi AepkaBHOT aMiHICTpalil, yIpaBIiHHI OXOPOHU
3I0pOB’S PaiiOHHOI IepXKABHOI aAMiHICTpalii, MICbKY JIepKaBHY aJMiHICTpallil0, KOOPAWHALIHHI paau 3 TPoQiNakTHKU Ta MPOTHIIT 3M0SKiC-
HUX HOBOYTBOPEHbD.

SIk HOBHMI KOMIIOHEHT JomaroThesi oprann ympasiminas OTI, Ha ski 3aKOHOZABCTBOM ITOKJIATAETHCS BiANOBINANBHICT 32 MIKITyBaHHSI
370pOB’SI TPOMAJIH Ta SKi CPOMOYXKHI BUKOPHCTOBYBAaTH HOBI MeXaHi3MH (piHAHCYBaHHS HPIOPUTETHHX 3aXOMiB — 4epe3 MpsAMi TpaHChepTH
3 ICpP’KaBHUM OFOIKETOM Ta IIIXOM HAlIOBHCHHS MiCIIEBHX OFO/KETIB 3 JOMATKOBUX Jukepedt. J[o cKiaay Moaei CHCTeMH HaJaHH MEIUYHOT
noromoru xBopuM Ha 3H Ha perioHanbsHOMY piBHI BBEJIEHO HOBHIA el1eMeHT — oOnacHui / perionansaui LlenTp npodinaxkrukw it npotuaii 3H,
MeTa JisUTHOCTI SIKOTO — 33/I0BOJIBHATH NMOTPEOU MAIi€HTIB Y iHTETPOBaHii MIKINCUHUIUTIHAPHII TPETUHHIA MEINYHIN JOTIOMO31 Ta KOHCYITh-
TaTUBHUH | OpraHi3alifiHO-METOIMYHUH CYTIPOBI] Ha/IaHHS BTOPUHHOI Ta NEPBUHHOI MEANYHOT JOOMOTH.

BucnoBku: 1. CTBOpeHHsI KOHIENTYaIbHOI (YHKIIOHAIBHO-OpTaHi3aiifHOT MOIENi CHCTEMH HaJaHHS MEJUIHOI JOIIOMOTY XBOPHM Ha
3JI0AKiCHI HOBOYTBOPEHHS Ha PETriOHAIFHOMY PiBHI 3 METOO NPO(ITAKTHKN 3aXBOPIOBAHD SBISETHCS HAa JAHHUH Yac PIOPUTETHUM HAMPSIMKOM
B CYYacHiil OXOpOHi 310pOB’S.

2. Bupimansny pons y nonepepkerHi 3H Binirpae crocio suTTs monei, sikuii 6a3yeThes Ha yCBITOMICHHI IPOBIHEX (aKTOPIB PH3UKY
BHHUKHEHHS 3JI0AKICHUX 3aXBOPIOBaHb.

3. 3a 101OMOT010 LiTHOBHUX NMPO(INAKTHYHUX OIVISIIB MOJKHA BIACHO BUSBUTH 3NOSKICHI HOBOYTBOPEHHS Ha PAaHHIX CTAJIiSX iX PO3BHUTKY,
o crpusie e)eKTUBHOT IPOQINAKTHIII Ta CBOEIACHOMY JIIKyBaHHIO OHKOJIOTIYHUX 3aXBOPIOBAHb.

Kuo4osi cioBa: Menuko-comiansHe 00IpyHTYBaHHS, CHCTEMa HATAHHSA MEIHUIHOI JOTIOMOTH, 370SKICHI HOBOYTBOPEHHS, PEriOHAIbHUH
piBeHb, IPO(DITAKTHKA 3aXBOPIOBAHb.
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Medical and social justification of the system of providing medical care to patients
with malignant neoplasms at the regional level for the purpose of disease prevention

Introduction. The aim of the study. To propose a new methodical approach for the creation of a system of providing medical care to
patients with malignant neoplasms at the regional level for the purpose of disease prevention.

Research materials and methods. Conceptual functional-organizational model and principles of creating a system of providing medical
care to patients with malignant neoplasms at the regional level for the purpose of disease prevention.

Results and discussion. The conducted research established: the main strategies for solving the problem of improving oncology care
for the population; policy bases of the system of providing medical care to patients with malignant neoplasms; the goals of the system of
providing medical care to patients with malignant neoplasms; the state social program of prevention and countermeasures against malignant
neoplasms with subprograms; functional and organizational structure of the management entity; functions of the management entity, resources
of the regional center for the prevention and counteraction of malignant neoplasms; types of medical care that rely on the regional center for
the prevention and control of malignant neoplasms. Thus, the component set of the management entity includes management bodies at the
sectoral, regional and local levels — the Ministry of Health of Ukraine, the health care department of the regional state administration, the
health care department of the district state administration, the city state administration, coordination councils for prevention and prevention
of malignant neoplasms.

As a new component, management bodies of united territorial communities are added, which are entrusted by law with the responsibility
for community health care and which are able to use new financing mechanisms for priority measures — through direct transfers with the state
budget and by filling local budgets from additional sources. A new element has been introduced into the model of the system of providing
medical care to patients with chronic diseases at the regional level — the regional / regional Center for the prevention and counteraction of
chronic diseases, the purpose of which is to meet the needs of patients in integrated interdisciplinary tertiary medical care and consultative and

organizational-methodological support for the provision of secondary and primary care medical assistance.
Conclusions. 1. The creation of a conceptual functional and organizational model of the system of providing medical care to patients
with malignant neoplasms at the regional level for the purpose of disease prevention is currently a priority direction in modern health care.
2. A crucial role in the prevention of malignant neoplasms is played by the way of life of people, which is based on awareness of the

leading risk factors for the occurrence of malignant diseases.

3. With the help of targeted preventive examinations, it is possible to timely detect malignant neoplasms in the early stages of their
development, which contributes to effective prevention and timely treatment of oncological diseases.
Key words: medical and social rationale, system of providing medical care, malignant neoplasms, regional level, disease prevention.

Beryn. JlominmbHICTE pPO3pOOKH Ta 3ampOBaKEHHS
(hyHKITIOHAITEHO-0praHi3aliiHOT MOJIENIi CHCTEMHU HaJaHHS
MeJJMYHOT JOOMOTH XBOPHM Ha 3JI0SIKICHI HOBOYTBOPEHHS
(3H) Bu3Hayanacsi MeEAMKO-COLIATBHUMHU TpoOIeMamMu
xBopux Ha 3H, 3HaunuM BHeckoM 3H Ha piBeHb 3aXBOpIO-
BaHOCTI  CMEPTHOCTI HaceJIeHHs1 YKpaiHu.

Po3pobOka Ta 3ampoBapKeHHS! KOHLENTyalbHOI (yHK-
[IOHATBHO-OPTaHi3aMiifHOl MOJENi CHCTEMH HAJaHHS
MeIU4YHOI Jonomoru xsopuM Ha 3H o0ymoBitoeTsCst HE0O-
X1THICTIO TIONIYKY HOBHX OpTaHi3allitHuX GOopM MEIUIHOT
noroMoru xBopuM Ha 3H B ymoBax ¢iHaHCOBOTO, Kaapo-
BOTO, MaTepiaJbHO-TEXHITHOTO Ne(IIHTY.

[omyx HaWOUTBII aKTyaJhbHOTO BHKOPHUCTAHHS HasB-
HUX pecypciB Ta 3a0e3neYeHHs SKiCHOI MEIUYHOI JOIo-
Moru xBopuM Ha 3H Ha ycix piBHAX i eTanax i1 HaJaHHA
€ HampsMaMH JiSUTBHOCTI, Ha SKUX Tpeda 30CepeluTHCh
3aIliKaBJICHUM CTPYKTypaM Ha JEp>KaBHOMY, PEriOHajb-
HOMY, MICLIEBOMY pIBHSIX YympaBisiHHS. [IpoBeneHMMU
JOCII/PKEHHSIMA BCT@HOBIIEHO, IO NMPO(]iJaKTHKa OHKO-
JIOTIYHHMX 3aXBOPIOBAHb SIBIISIETHCS HA JIAHWH 4ac HpiopH-
TETHUM HaIpsIMKOM B OXOPOHI 3/10pOB’sl. 3aBASKH BIPOBa-
JOKEHHIO HOBITHIX HayKOBHX TEXHOJIOTiH MOYKHA OUiKyBaTH
B HallOmmxdoMy MaiOyTHBROMY, TOKpAIIEHHS OHKOJIOTid-
HOI JOTIOMOTH HacCelleHHIO. PiBeHb BIPOBaKEHHSA TIPO-

(UTAKTHYIHNX 3aXOMiB TPH OHKOJIOTIYHHAX 3aXBOPIOBAHHAX
BIIHOCATBCSL 10 KaTeropii, siki XapaKkTepu3ylOThb DPiBEHb
KHTTS CycniibCcTBa. J[iis mpodinakTuku Ta paHHBOTO BUSIB-
JICHHS! 3JIOSIKICHUX HOBOYTBOPEHb BXKIIUBHM € CKPHHIHT,
SIKMH TIPOBOANTHCS 3 IEBHOIO YaCTHHOIO Ta MPU HASBHOCTI
YUHHUKIB pu3nky. Ocobam, siKi He BiIHOCATBCS /10 TPYIH
PH3HKY 1 HE MaIOTh BUPAKEHUX CUMIITOMIB OHKOJIOTTYHHX
3aXBOPIOBaHb, PEKOMEHIOBAHO IPOXOANUTH NPOQiTaKkTHy-
HUH oD y CIMEWHOTO JKapst pa3 Ha piK.

VYemimmHi# 60opotrdi 31 3H Ta edexTHBHINA poOOTI MO
MOKPAILEHHIO OHKOJIOTIYHOI CHTyalil CHpHATHME HH3Ka
3axO0IliB, CIPSAMOBAHMX Ha NPOQIIaKTHKY BHHUKHEHHS 3J10-
SIKICHIX HOBOYTBOPEHB Ta TOMYIAPH3AIlii 30pOBOTO CIIO-
coOy JKHTTS, MiABUIIECHHS 00i3HAHOCTI HACEJIEHHS IIOI0
YUHHHUKIB PU3MKY PO3BUTKY OHKOJIOTIYHHMX 3aXBOPIOBaHb,
HEOOXiZTHOCTI 3IifiCHEeHHS NPO(ITAKTUYHUX MEIUYHUX
OIVISIIIIB Ta y4acTi B CKPUHIHTOBHX IIPOTrPaMax, MiJBUIIIEHHS
PIBHS OCHAIIIEHOCTI CIeliali30BaHUX OHKOJIOTIYHHUX 3aXO0-
JIiB Cy4aCHUM JTiIKYBaJIbHO-JIarHOCTUYHUM OOJITHAHHSIM,
pO3poOKa mporpaM MnajgiaTUBHOI i CHMIITOMAaTHYHOI JOTIO-
MOTH, a TaKOXX 3allPOBAPKEHHS IIPOrpaM ICHXOJIOTIYHOI,
COILaJbHOT Ta NPaBOBOi MiATPUMKH XBOPHX OHKOJIOTIY-
Horo mpodimo [1, 2]. He muBns4rch Ha BaXXJIMBICTh JaHOT
mpobieMu i 3HaYHMH iHTEepec N0 Hei 3 OOKY BITUM3HSHHUX
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Ta 3aKOPJJOHHUX HAYKOBIIIB, MO)KHA KOHCTATyBaTH, 110 Bij-
CYTHIM € KOMIUIEKCHHH MiaXiA J0 1l BUpILIeHHs. AHali3
3aKOPJOHHMX Ta BITYM3HSIHUX HAyKOBHX ITyOIiKkalii BKa-
3y€ Ha 3POCTAHHS OHKOJIOTIYHOI MAaTOJIOTIl Ta BAXKJIMBICTh
6opotsOu 3 Herw, ockinbku 3H CHpUUYMHSIOTH BUCOKHHA
piBeHB iHBaJiIM3aIlil Ta CMEPTHOCTI cepell HaceleHHs [3,
4,5,6,7].

3araioM 3J70SKICHI HOBOYTBOPEHHS € HaiOLIBII KITi-
HIYHHUM, COIIaJIbHUM Ta EKOHOMIYHHAM TSTapeM cepen ycix
XBOpOO monuHN. 3aranpHui po3BuTok 3H y Birti 0-74 pokis
ctanoBuTh 20,2% (22,4% y wonogikis) [8, 9, 10, 11, 12].

MeTa aocaaiIKeHHsI: 3aITPOITOHYBAaTH HOBHI METOIUY-
HUW TIOXiJ Ui CTBOPEHHS CUCTEMH HaJaHHS MEIWYHOL
JIOTIOMOTH XBOPHM Ha 3JI0KiCHI HOBOYTBOPEHHS Ha perio-
HaJILHOMY PiBHI 3 METOIO MPO(iNaKTHKH 3aXBOPIOBAHb.

Bukian ocHoBHOro marepiajay pociigxenHs. Ilpo-
BE/ICHUMH JIOCJTI/PKEHHSIMH 1aHOT ITPpo0JIeMH BCTAaHOBIICHO,
10 OCHOBHUMH CTpATeTrisiMH ii pillleHHs ci1ij BOayaru:

— YIOCKOHAJEHHs OpraHi3auii MEIMYHOI JOIMOMOTH
xBopuM Ha 3H;

— 3abe3mnedyeHHs (piHAHCYBaHHS 3aXOIiB 3 Hpodimak-
TrkH Ta npotuii 3H BiamoBigHO 10 IOTpeO HAceIeHHS,

— BIPOBADKEHHS Ta PO3BUTOK IHTETPOBAHUX MEIUKO-
coIlialbHUX TMOCHyr xBopuM Ha 3H, opieHTOBaHMM Ha
MEIUKO-COIliaIbHI MOTPeOU MaIliEHTIB, BIAMOBIIHO 10 HOP-
MaTUBHUX BUMOT;

— BIPOBADKEHHS aKTyaJbHUX JIOKA30BHX MEIUYHHUX
TEXHOJNOTIH 3 Npo(diTaKTHUKK, AIarHOCTUKHM Ta JIKyBaHHS
3H B mpakTHKy AiSUIBHOCTI 3aKJIajiB OXOPOHH 3/I0POB’S
yCiX piBHIB 1 eTamiB MEeJUYHOI JOIIOMOTH Ta iX BHKOpHC-
TaHHS;

— Oe3mepepBHUT TpodeciiHUIT PO3BUTOK JIiKapiB
3araibHOI MPO(ITAKTHKY — CIMEHHUX JIiKapiB, JTiKapiB-cIe-
HiaxicTiB 3 TUTaHb IpodimakTik 3H;

—  YIOCKOHAIICHHS iH(pOpMaiHO-KOMYHIKaiHHIX
TEXHOJIOTI# 3 MUTaHb IpodimakTHKY Ta mpotuaii 3H, iHdop-
MaIliiHO-OCBITHIX TEXHOJIOTIH cepe IMPOKUX BEPCTB HACE-
JICHHS1, TPYTI pU3UKY Ta xBopuX Ha 3H miomo npodinakTuku
3H Tta npu3ynuHeHHs IPOrpecyBaHHs XBOPOO.

B siKOCTI CKJIaJOBUX KOMITOHEHTIB CHCTEMH HaJaHHS
MEIMYHOI ToroMory XBopuM Ha 3H npencraBisioTs nirodi
YIAOCKOHAJIEHI Ta ICTOTHI HOBI Cy0’€KTH, 00’€KTH yINpaB-
JiHHA Ta Onoku perymaroBaHHs. OCHOBOIO MONITHKH CHC-
TEeMH HaJaHHS MEAUYHOI JOIIOMOTH XBOPHM HA 3JI0SIKiCHI
HOBOYTBOPECHHSI € 3aKOHONABCTBO YKpalHM 3 MPOTHAIl
3H 3 MeTor 3yHHHHTH 3piCT 3JO0SKICHUX HOBOYTBOPEHB
B Ykpaini. [[if0 MOMITHKN — 3MEHIIMTH 3aXBOPIOBAHICTH
i cMepTHicTh HaceneHHs Bixm 3H Ta mokpamuTH sSKiCTh
xutTa XBopux Ha 3H. Jlns BupimieHHs wijed cucremu
HAJaHHSI MEIUYHOT JOMIOMOTH XBOPUM Ha 3JIOSIKICHI HOBO-
YTBOPEHHSI:

1) BUKOPHCTOBYIOTBCS JJaHi MOHITOPHUHTY 1 OL[IHKH

— 3aXBOPIOBAHOCTI, MOMKMPEHOCTI, cMepTHOCTI Bix 3H
B PErioHi 3a JaHUMH 3aKJIaJ(iB OXOPOHH 37J0pPOB’sI;

—  PEe3yNBTaTUBHOCTI MEAWYHOI JOIIOMOTH XBOPUM Ha
3H B 3akiaax OXOpOHH 310POB’S;

— SKOCTI MEIMYHOI JOTIOMOTH;

— e(eKTHBHOCTI BUKOPHCTAaHHS PECYpCiB OXOPOHHU
3II0pOB’S;

— MNPOMDKHHX 1 KIHIIEBHX pE3y/IbTaTiB BHKOHAHHS
nporpam

2) JlaHi MOHITOpUHTY 3MiH: 3aKOHOJABCTBA, J0Ka30-
BUX MEIUYHUX 1 OpraHizailiiHUX TEXHOJOTiH, PEKOMEH-
JaIii MbKHApOTHUX ekcrepTiB 3 mpobiem 3H. JlepxaBHa
colianbHa nporpaMa npodinakruku ¥ nporuaii 3H ckia-
JIa€ThCs 3 MiAIPOrpaM:

— mignporpaMa npodigakTHKY i IPOTHIIT paKy mepea-
MiXypoBoi 3aJ103H;

— TmporpamMa mpodiTaKTHKY i TPOTUIT PaKy MOJIIOYHOT
3aJI03H;

— miamporpama mpo¢iTaKTUKA H TMPOTUAil paKy Tpa-
xei, OpOHXIB Ta JIeTEHb;

— perioHaJbHUX COINIAILHUX MPOrpaM IpoQiIaKTHKH
i mporuaii 3H;

— MICHEBHUX COLJIIBHUX MpOrpaM IMpoQilaKTHKU
i mporuaii 3H.

OyHKIlIOHATIBHA-OpraHi3alliiiHa CTpyKTypa cy0’ekTa
ynpaBiiHHS cknanaereest 3 MO3 VYkpainu, O30/A,
Y03, PIIA, Mick. JIA; KoopauHatiiiHoi pagy npu opranax
ynpasininss; opraHiB ynpasiniHas OTI. Cy0’ekr ympas-
JIHHS TPOBOIHUTH IUIAHYBaHHs], KOOPIOHMHALIIO, OpraHiza-
11if0, MOHITOPHHT, KOHTPOJIb 32 MPOBENEHHS PO UTAKTHKA
i mpotuaii 3H 3a 10mIOMOT0I0 PeTiOHATBHOTO HEHTPY TPO-
¢dinaxtuku # nporuaii 3H.

Perionansuuit HeHTp npodisakTuky i mporumii 3H mae
BIJMIOBIZIHI pecypcH: KaapoBi, iH(pacTpykTypHi, 1abopa-
TOpHE 00JIa/IHaHHS, JTIKapChKi 3ac00M, AiarHOCTUYHI Map-
Kkepw, iH(pOpMaIliliHi, TOKa30BI MEAWYHI Ta OpraHi3alliiHi
TEXHOJIOTI1, KOIITH JepkaBHoro, micueBux (OTT) Oromxke-
TiB, mo3a0romkeTHI HaxxomkeHHs. Ha PerioHampHuid eHTp
npodinaktukn ¥ nporumii 3H mokmamaeTbcs HamaHHS
MDKANCUUILTIHAPHOT TPETHHHOT MEIUYHOI IONOMOTH Ta
IHTErpOBAaHUX ITOCIYT; JCNIETYBaHHSI MEIHYHOTO CIIOCTE-
peXeHHsS XBOPUX BiMMOBITHO IO iX MOTped; MoKa3aHb Ha
amMOyIaTopHUl cTaH; MDKIUCIHIUTIHAPHAN KOHCYIBTaTHB-
HUH 1 Opra”i3aniifHo-MEeTOAUIHUN CYIPOBiT XBOPUX peri-
OHYy 3a MiCIIeM MPOXHMBaHH:; (POPMyBaHHS BIacHOI 0Oa3u
3HaHb, OOMIH 3HAHHAMH Ta JOCBIIOM MiX mpodecioHa-
namu. PerioHanbHuil 1ieHTp npodinakruky it nporunii 3H
IpaIfoe CyMIiCHO 3 PerioHajibHUM IIEHTPOM TPOMaJICHKOTO
3[I0pOB’s, 3 TPOMaJaMH, COLIaJbHUMH CIy>KO0amu, Ipo-
MaJICBKHMHU OpTaHi3alliiMH TMAI[iEHTIB, MEIUYHOK CIIiTb-
Hototo, 3MI, peniriiHUMu ciyx0aMu, MICBKUMH CIELi-
aJIi30BAHUMH MHOTONPOGITPHAMHE 3aKiagaMy 3 HaJaHHS
MEIMYHOI TonoMoru XBopuM Ha 3H, 3akiagaMu OXOpOHH
30POB’S. BTOPWHHOI MEAWYHOI JOMOMOTH, KaOiHeTaMu
JIiKapiB-OHKOJIOTIB.

TaxuM 9rHOM, KOMIIOHEHTHHUH Habip cy0’exTa ympas-
JIIHHSA MICTUTh B CcOOi OpraHW YNpaBIiHHS Taly3eBOTO,
perionanpHOro Tta MmicueBoro piBui — MO3 Vkpaiuu,
JIeTIapTaMEHT OXOPOHHM 3[0pOB’s 00JacHOi Jep>KaBHOT
azMiHicTpalii, ynpaBiHHS OXOPOHH 3II0POB’S PalOHHOI
Jiep>KaBHOT anMiHiCcTpallii, MICbKY Jiep>KaBHY aaMiHicTpa-
{10, KOOpAMHAWIWHI paan 3 NMpoQilaKTUKK Ta IPOTHIIL
3H. OcraHHIM NpUTaMaHHO MPUHHATTS PEKOMEHIAIHHIX
pilIeHs Ha TOPH30HTAIEHOMY PiBHI, TOOTO, Mi>KCEKTOPAITh-
HOMY, 10 0OYMOBIIIO€ HaJIarOXKEHHSI B3a€MO3B’SI3KiB MIXK
pI3HUMH 3allikaBIeHUMH B mpodimaktuili i mporuaii 3H
CTOpPOHAMH €KOHOMIYHOi, COIiabHO-TIONITHYHOI, TPOMAaI-
CBKO1 TISITEHOCTI. STk HOBUH KOMITOHEHT JIOJIAIOTHCSI OpPTaHH
yropasminast OTI, Ha sKi 3aKOHOZaBCTBOM IIOKJIAJAETHCS
BIJMIOBIAJIBHICTD 32 MIKITYBaHHIM 370POB’SI TPOMAISIH Ta
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CIIPOMOXKHI BHUKOPHCTOBYBard HOBI MeXaHi3MH (piHaHCY-
BaHHS MPIOPUTETHUX 3aXOJiB — 4epe3 MmpsiMi TpaHchepTH
3 Jep>KaBHUM OIODKETOM Ta LUISIXOM HAIlOBHEHHS Miclie-
BUX OIOIDKETIB 3 JOATKOBUX JuKepen. Mae OyTu mositnaHa
Boyist oprauiB ynpasminas OTI" BusHaunTH (iHaHCYBaHHS
nporpam mportuaii # 6oporsbu 3 3H mpiopurerom mist
IPOMaJM Ta BUAUIATH KOIITH HAa (hiHAHCYBAHHs Mporpam
i3 ypaxyBaHHSAM €IiIeMiONIOTI9HOI CUTYyallii Ha TEepUTOPii
00’eTHAHOT TPOMAAH 3 MMTaHb NPOQITAKTHKN Ta HAXAHHS
MEIWYHOI JOIIOMOTH B pasi 3axBoproBaHHA Ha 3H, cmpa-
BEITUBICTh TMPHU PO3MOALI PECypCiB TPOMaI Ta MOXYTh
CJIyTyBaTH OJHHM 3 TIOKA3HUKIB €()eKTHBHOCTI yIIPaBIIIHHS
rpoMa/iy.

KomnoHneHTamMn 00’e€kTa YNpaBiiHHS, Ha SIKi CIps-
MOBYIOTBCSl YIPABIIHCBKI Jii cy0’eKkra ympaBiliHHS,
BH3HAYCHI: MIXKCEKTOPaJIbHI COIliaJIbHI MPOrpaMu Mpo-
¢inakrukn i1 nporunii 3H; 3akmaan oXopoHH 370pOB’A
Ta pecypcH, Mo 3a0e3NeuyloTh iXHE (QyHKIIOHYBaHHS.
3axomu LITBOBUX NPOTpaM MalOTh OyTH CIpSIMOBaHi
NepeBaKHO Ha NepBHHHY mpodinaktuky 3H Ha momy-
JMAMIKHOMY piBHiI, MOHITOpPHHT 3axBopioBaHOcTi Ha 3H
Ta (QaxTOpiB PHU3UKY, MO0 iX OOYMOBIIOIOTH, iH(pOpPMa-
MIHO-OCBITHI 3aXOfM Cepell HAceJeHHsS, a TaKoX Ha
3MIIIHEHHS KaIpOBOI'0 i MaTepiaibHO-TEXHIYHOTO IMOTCH-
iajgy 3aKjaaaiB OXOPOHH 3I0pPOB’s, y T.4. JJaOopaTropHOI
CITy’KOHU, OCKUIbKH B Mexax [IporpamMu MeIuuHUX rapaH-
Till mepeBara HaJaeThCsl 3aKyIiBII JIIKyBaJbHO-/iarHOC-
THYHUX nocayr Takuil miaxin qeMoHCTpye 00’ eHyI0UY,
KOOpAMHYIOUY (YHKIIIO cOLiadbHUX HporpaMm mpodi-
nakTUKK ¥ nporuaii 3H Mix cekTopoM oXopoHa rpomaj-
CHKOTO 30pPOB’S, CEKTOPOM MEIMYHOI IOMOMOIH YCiX
BHJIIB i €TAMIB Ta 30BHIMIHIX 10 cpepr OXOPOHH 3I0POB’ s
3aIiKaBICHUX CTOPiH y mpodimakruii ta mportumii 3H.
3anpomoHOBaHO HOBUH MEIUYHHUN MiAXi 10 pO3poOKH Ta
CTPYKTYPYBaHHS COLIaJBbHUX IIPOTPaM, a caMe CTBOPEHHS
€IMHOI JIeP’KaBHOT MIXKCEKTOPaIbHOI HIJILOBOT IIPOrpaMu
npodinakriku i nporunii 3H. IIporpaMa nuisxom nexkom-
NOo3MLii ajanTyeTbcs 10 PErioHaJbHOTO Ta MiCLIEBOTO
PiBHIB, a 1l CTPYKTYPHUMH KOMIIOHEHTaMU MOXYTb OyTH
HiAnporpamMu nNpodiJakTHKK Ta NPOTUAIT OKPEMHUMH 3110~
SIKICHIMH HOBOYTBOPEHHSIMHU.

Jlo KOMITOHEHTHOTO CKJIaJy MOJEINi CHCTEMHU HaIaHHS
MEJMYHOI TOOMOTH XBOPUM Ha 3JI0SKICHI HOBOYTBOPCHHS
Ha pETiOHAFHOMY PiBHI BBEICHO HOBHH €NIEMEHT — O0Jac-
Hull / perionambHuil LleHTp mpodimakTuku W TPOTHIIT
3H (mamni Llentp), MeTa AiSIIBHOCTI SIKOTO — 3aOBOJICHHS
moTped TAamieHTIB y IHTETpOBaHIH MIKIUCHHIUTIHAPHIN
TPETUHHIM METUYHOI JOMOMO31 Ta KOHCYJIbTaTHBHHM
1 OprasizaiiifHO-METOANYHUI CYNpPOBIJl HAaJaHHS BTOPUH-
HOI Ta NEPBUHHOI MeaU4HOI nonoMoru. LleHTp sk komy-
HaJIbHE HEKOMEpLiHHE MiJIPHEMCTBO, MiANOPSIKOBAHO
OpraHaM periOHaJbHOI BJIAJAW, CTBOPIOETHCS MIISIXOM
00’enHaHHs (3IMTTSA) aAAMIHICTPAaTHBHUX, MaTepialbHO-
TEXHIYHUX, 1HPOPMAIIHIX, KaJPOBUX PECYPCIB Ta mepe-
MiIIeHHs 1X 10 HOBOCTBOPEHOIO 3aKiany 3 (GopMyBaHHIM
OUTBII TIOTY)XHOI i1HPPACTPYKTypH Ta IOCTATHIM Kaapo-
BHM ITOTEHITIAJIOM 3aMiCTh PO3Pi3HEHIX MOHOIPO(ITEHIX
3aKJIa/1iB TPETUHHOT MEAWYHOT OITOMOTH 3 PO3MOAIIEHIMH
MiX HIMH 0OMEXEHUMH peCypcamu.

MexaHi3M CcTBOpeHHs Takoro L[eHTpy oOyMOBIIOETHCS
JIOBEJICHOTO Pe3yJIbTaTaMH JOCIIPKEHHS HEOOX1THICTIO:

—  PpecTpyKTypu3alii Ta MOJaJIbIIol ONTUMI3ALIT JIiXK-
KOBOTO (pOoHIY;

— TMOKPAIIEHOTO KaJpOBOr0 Ta MaTepialbHO-TEXHIU-
HOTO 3a0€3MeUeHHS 3aK/IaJ[iB OXOPOHH 3/I0POB’S, 110 HAjIa-
I0Th BUCOKOCIICI[IaJIi30BaHy MEIUYHY JIOTIOMOTY XBOPHUM
Ha 3H;

— 3a0e3nedyeHHs! SIKOCTI MEJUYHOT JOMOMOIH 3aKia-
JIaMH OXOPOHH 3/I0POB’sI MIEPBUHHOT, BTOPUHHOT METHYHOT
JIOTIOMOTH B YaCTHHI MpodinakTuky Ta JikyBaHas 3H Big-
TIOBITHO J0 TTOTPed i OYiKyBaHHS MAII€HTIB;

— TiABHIICHHA €(EeKTUBHOCTI H pe3ylbTaTUBHOCTI
IISUIBHOCTI LIMX 3aKJIaIiB.

CrBopenHst Takoro lIeHTpy cTae TakoX aieKBaTHOIO
BIJITIOBI//IF0 HA 3JIOSIKICHI HOBOYTBOPCHHS, IO MEPEBaXa-
I0Th B CTPYKTYpi 3aXBOPIOBAHOCTI Ha OHKomarosorito. Lle
norpebye 00’€HAHHS 3YyCHIb JIKapiB PI3HUX CIEIiaib-
HOCTEH, OBOJOMIHHS HHMH MDKIUCIUIUTIHADHUMH 3Ha-
HHSMH Ta HOBIMH OPTaHI3allifHUMH TEXHOJIOTISIMH CITiTb-
HOT'O BE/ICHHS XBOPHX.

BrorroueHHst B mitatHui posnuc LIeHTpy comiaapHHX
MPaliBHUKIB, IOPUCTIB, TICHXOJIOTIB BiATIOBia€ pPEKOMEH-
JAIlisiM MDKHApOTHUX EKCIEPTiB 100 3a0e3MeueHHsT CKO-
OPJIMHOBAHOT MEJIMYHOT TOTIOMOTH Ta HAJaHHS iIHTETPOBa-
HUX MOCITYT.

IHTerpoBaHa MeAUYHA TOTIOMOT'a IPYHTYETHCS Ha IPUH-
IUMaxX HAJaHHSI MDKCEKTOPATbHHUX MOCIYT, MAKCHMAIbHO
30CEpPeDKECHUX, SK 1 MDKIUCIHUIUTIHAPHOIO, B OJHOMY
MICI[e, [0 3PYYHO JUIsI MAIIEHTIB 32 KPUTEPIIMH TEPHUTO-
pilayibHOT Ta YacoBOi AOCTYMHOCTI. Pa3oM 3 THUM, KOHIICH-
Tpauis B LleHTpi BUCOKOCTIeNiani3oBaHOT KOHCYJIFTaTHBHO-
JUarHOCTHYHOI Ta JiKyBaJlbHOI JormomMoru xsopum Ha 3H,
BHCOKOKBaITi(DiKOBaHUX KanpiB, iHPOPMAIIHHUX pecypciB
JIO3BOJIUTH TEPEIaTH MOBHOBAKEHHS 3 HAJAHHS MEIUYHOT
JIOTIOMOT' XBOPUM 3 YPaxXyBaHHSIM 1X MEIUKO-COLIAIbHIX
nmoTped Ta 3a HASIBHOCTI BiAMOBITHUX MOKa3aHb 3aKJajgam
BTOPUHHOI Ta MEPBUHHOI MEAUYHOI JOIOMOTH 3 OJHOYAacC-
HOIO KOODP/IMHAIII€I0 TOCIYT.

MexaHi3mMu miepeaadi MOBHOBaXKEHb Ta KOOPIUHAIIIT
MOJIATAIOTh Y OpraHi3amiifHO-METOJUYHOMY CYIPOBOII
npogecionanamu LleHTpy (TiKapsMHU-KOOPIANHATOPAMH)
npo¢TaKTUYHHX, TIarHOCTHYHUX, JIIKYBaJIbHUX 3aX0/iB,
MEIMKO-COIIaNbHOI TICUXOJOTIYHOI Ta FOPUIUIHOI ITiJI-
TPUMKH XBOPHX, 32 YMOB YiTKOTO JOTPUMAaHHS BU3HAUeE-
HUX JIIOYUMH HOPMATHBHHUMH JOKYMEHTAMH KPHUTEPIiB
rocriTami3aiis Ta Monesei nikyBanHd. [leneHTpanizalis
MEINYHOI TonioMoTH XBopuM Ha 3H 3a0e3meuyroThes Tic-
HOIO criBmparero npodecionanamu LleHTpy Ta 3aknamis,
IO HAJalOTh BTOPUHHY Ta IEPBUHHY MEIUYHY JOIO-
MOTY: CHIJIBHOI PO3POOKOIO / OHOBJICHHSAM aKTyaJlbHHX
MEIMKO-TEXHOJIOTIYHUX  JOKYMEHTIB  PEriOHaJbHOIO
PiBHSI, CTBOPCHHS i BUKOPHCTAHHSI € JHHOTO PEECTPY XBO-
pUX U BCiX 3aKJaJiB OXOPOHH 370POB’s, O HATAIOTh
MEIMYHY JOMOMOry xBopuM Ha 3H, HamaHHS Mikauc-
[MUIUTIHAPHOT KOHCYJIBTaTUBHOI JTONOMOTH XBOpUM (3a
noTpedu) 3a MicIieM TPOKUBAHHS 3 BUKOPUCTAHHSIM TeJie-
MEIUYHUX TEXHOJOTIH; IMOCTIHHUM OOMIHOM 3HaHHIMH
1 TPaKTHYHAM JOCBiZIOM 3 BUKOPHUCTAHHSIM CITLIBHHUX
OCBITHIX TIaT(OpM, CalTiB, COLIaANBHAX MEPEeXK, 1HIINX
3aco0iB €EKTPOHHUX KOMYHIKaIlild, AUCKYyCii 3 00ToBO-
pPEHHSM aKTyalbHUX IMUTaHb Ta IUBIXIB 1X BHUPIIICHHS
3 MOCTIHHOI YIOCKOHAJICHOK OpraHi3amier0 HaIaHHS
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MeANYHOI JomoMoru xBopuM Ha 3H, mepioguuynum aHa-
JII30M pe3yJbTaTiB MOHITOPMHTY BHKOHAHHS PErioHalb-
HUX 1 MICIIEBHX COI[iaJIbHUX MpOTpaM Ta HaJaHHs PeKo-
MEHJallill OpraHoM YIPaBIiHHA 3 IMHUTaHb MiABUILCHHS
e(eKTUBHOCTI iSTIBHOCTI, PpEe3yJIbTaTUBHOCTI IOCIYT
Ta 3a70BOJICHOCTI NAIli€HTIB OTPUMAHOI0 MEIHYHOIO
JonoMororw. B cucteMi rpoManchKoro 340poB’st oonac-
Huil / perioHansHUN LleHTp mpodimakTuku W TmPOTHAITl
3H HaOyBae cTarycy CHemniaaizoBaHOTO 3aKiIaay OXOPOHH
3I0pOB’sI, AKUIl AOMTOBHIOBATUME MisIBHICTh. PerioHans-
Horo LlenTpy rpomazacekoro 3mopos’s (PLI'3) B wactuni
HaJaHHd MEIMYHOI IOIOMOIH BiJIIOBIZHOMY KOHTHH-
reHTy XBopuX. KOMyHIKaTHBHI 3B’SA3KM NHMX 3aKJIaJiB
3a0e3MeuyBaTUMYThCS B3a€EMHUM OOMIHOM JaHHMH PO
CTaH 3/I0pOB’sI HACEJICHHS PETIOHY, 10 MOXKe OyTH BHKO-
PUCTaHO TIPU NPUHHSATTI KIIHIYHUX pIlIeHb 3 HaJaHHS
Mean4yHOi jgomomoru xBopuM Ha 3H Tta pocarHyTam
pe3yibTaTaMu BiTHOBJICHHS 370pPOB’ S Ha PiBHI iHAMBIAA,
10 BaXKJIIMBO IS aHaJi3y (opMyBaHHS 370pOB’S Mic-
LEeBOi TpoMay. 3a3HAYCHI EIEMEHTH BXOIATH O OJIOKY
HayKOBOTO PETYIIIOBaHHS SK iIHHOBAaIliHHOTO.
MixcekropanbHi mocnyru LleHTpy ¢opmyroTscs 3a
PaxyHOK 3aB’sI3KiB 3 TPOMAJCHKIMH OpTaHi3alisiMH Talli-
€HTIB, JIIKAPCHKUMH acoOIliallisiIMM, 38 Cy4aCHHUMH CIICIli-
ANBHOCTSIMH, 3aco0aMu MacoBOi iH(opMalii, pesirios-
HUMH CIIyX0aMH, IIECHTPaMH COIIaIbHUX CIIYXO0 s ciM’i,
JITeH Ta MOJIOI, TOIIO. BinmoBigHO po3pobienoi Moeni
CHCTEMH HaJaHHS MEAWYHOI JOMOMOIM XBOPHM Ha 3I10-
SIKICHI HOBOYTBOPEHHS Ha PErioHaJbHOMY PiBHI 3 METOIO
podiIaKTHKY 3aXBOPIOBaHb PO3POOIEHA KOHIIETITYaIbHA
(yHKIIOHANBHO-OpraHi3aliiiHa MoAens Ta MPHHIUIN
Mpo(MiTaKTHKHA ¥ TPOTUAII 3TOSKICHUX HOBOYTBOPEHB
MepeIMiXypoBOi 3aJI03U 3 BPaxyBaHHAM COIliaIbHO-TITi-
€HIYHOI 1 eKOJIOTIYHOI XapaKTePUCTUKU PETiOHY, KIiHIY-

HUX 1 COLIAIIbHO-MEIUYHUX OCOOIIMBOCTEN OHKOJIOTTYHUX
3aXBOPIOBAHb.

CrBopeHa €IMHAa MDKCEKTOpajibHa LiIbOBAa IPO-
rpama npodimaktuku i nporuaii 3H nepenmixypoBoi
3amo3u. Po3poOneHU METOAWYHHMU MiIXiJl JEMOHCTPYE
00’eHyI09y, KOOpAWHYIOUY (DYHKIIO COIL[aJbHUX IIpo-
rpaM npo(iTaKTHKH i MPOTHIIT 3TOIKICHUX HOBOYTBOPEHB
MIK CEKTOPOM OXOPOHH IPOMAICHKOTO 310POB’ 51, CEKTOPOM
MEIWYHOI JOTIOMOTH YCiX BHIIB 1 CTaHiB y MpOIECi mpo-
¢bimakTHKN ¥ TPOTHLIIT 37OSKICHUX HOBOYTBOPEHH IEpel-
MixypoBoi 3ano3u. [IpoBeneHi TOCTiKEeHHS CBiIYaTh Mpo
Te, 110 IPOTHO3YBaHHS 3axBoproBaHocTi Ha 3H mepenmi-
XypOBOi 3371031 B BUKOPHUCTAHHSIM PO3POOJICHOT METOIUKH
MO)KE€ 3HAYHO MiABHIIMTH e(EeKTHBHICTh IUIAaHyBaHHS,
PO3pOOKHU 1 PO3TOPTaHHS 3aXOMiB MEPBUHHOT i BTOPUHHOI
npodiJaKTUKN 3aXBOPIOBAaHb 3 BPaxyBaHHSIM KOHKPETHHX
COLIIAJIbHO-EKOHOMIYHMX Ta MEAMKO-COLIaNbHUX YHUHHU-
KiB, IPUTAaMaHHMX JaHIi MICIIEBOCTI 1 HACEJICHHIO, IO Ha
Hill MpOXXUBaE.

BucHoBku

1. CTBOpEeHHSI KOHIIETITYaIbHOI (DYHKIIIOHAJIEHO-OPTa-
Hi3aliifHOl MOEI CUCTEMHU HaJaHHSI MEIWYHOI JOITOMOTH
XBOPHM Ha 3J0SKICHI HOBOYTBOPECHHS Ha PETiOHAIHLHOMY
piBHI 3 METOIO MPOMITAKTUKHA 3aXBOPIOBAHb SBISETHCS Ha
JIAaHW# Yac MPIOPUTETHUM HAIPSIMOM B Cy4acHIi OXOpOHI
310pPOB’ 1.

2. BupinianbsHy posib y NOMIKAPEHHI 3JI0SIKiICHIUX HOBOYT-
BOPCHb BIIrpae CrociO KUTTS JIFOIMHY, STKUH 0a3yeThCS Ha
YCBIJIOMJICHHI TPOBITHUX ()AaKTOPIB PU3UKY BHUHUKHEHHS
3JI0SIKICHUX 3aXBOPIOBAHb.

3. 3a [IOMOMOTOK HUTHOBUX MPOQUIAKTUYHHUX OIVIIIIB
MOYKHA BYACHO BUSBHTH 3JIOSIKICHI HOBOYTBOPSHHS Ha PAHHIX
CTaJisIX X PO3BUTKY, IO CIIprsie ePeKTHBHOI MPOoQiTaKTHIII
Ta CBOE€YACHOMY JIIKYBaHHIO OHKOJIOTIYHHX 3aXBOPIOBAHb.
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Ty0epKky/b03 ik MeAUKO-COLIaJIbHA NMPO0IeMa: aHAJTITUYHUI OIS
HAYKOBHX IH()OpMaLiiiHUX JKepes

Beryn. Metolo 1ociTiqkeHHsI: € BUBYCHHS Ta aHANi3 CTATUCTHYHUX JAHMX, JITEPaTypHHUX [DKEPEN IIO0 CTaHy emiIeMiuHOi cuTyaril
3 3aXBOPIOBAHOCTI Ha TyOEPKY/Ib03 Ta METOAH i1 TOKPAIICHHSI.

Marepiaau Ta MeToau: TiJ Yac JOCIIDKEHHS Oyii MpoaHanizoBaHi cratucTuyHi JaHi BOO3, 3BiTH HEHTPY rpOMaICHKOTO 310POB’S
Vkpainu. Bukopucrano 6i6iiorpadiunuii i ceMaHTHYHUI METOJ, Ta 3arajbHOHAYKOBI METOIU aHaJi3y Ta CHHTE3Y.

PesyasraTu gocaizkenHs Ta ix odropopennsi: B cBiti mopiuHo BuABIIOTH 10 MIIH. HOBUX BUMAJKIB TyOEepKyIb03y, OMM3BKO 2 Milb-
HOHIB XBOPUX Ha TyOEpKy/nb03 MOMHpAE. YKpaiHa BXOMHUTH B MEpeNiK KpaiH 3 HAHOUTBIINM MTOKa3HUKOM 3aXBOPIOBAHOCTI HA TyOEPKYIbO3.
Haii6inbioro mpobaeMoro € TyOepKyab03 3 MHOXKHUHHOKO JIIKAPChKOK CTIHKICTIO, TIOMIMPEHHS TyOepKy/ 03y y moeqHanti 3 BIY, 1o yacto
CTae MPHYUHOIO iX cMepTi. CriocTepiraeThesl HEraTHBHA CUTYAIIiS 3 3aXBOPIOBAHICTIO Ha TyOepKyIb03 cepet MpaniBHUKIB 3aK/Ia/iB OXOPOHU
310poB’s. [1oMiTHYHI TePeTBOPEHHS Y CYCIIITBCTBI Ta 3MEHILEHHS COLaIbHOI 3aXUIEHOCTI HAaCENEeHHS, IPU3BENHU 10 301IbIICHHS KITBKOCTI
0Ci0 3 HU3BKUM DPIBHEM JKHTTSA 1 sKi O€3BIAMOBINANBHO CTABIATHCS JO CBOrO 3M0pOB’s. HecnpuATINBY posib B MOMIMPEHHI TyOCPKYIbO3Y
rpae Mirparis. B Vkpaini noka3HUKH OXOIUIEHHS HAaceIEeHHS NPOQITaKTHYHUME OIVIAaMH 3aJIMIIAIOTECS Ha HU3BKOMY piBHI. 3axomu 3 00Ky
JepKaBH, SAKi CIIPSAMOBAHI Ha ONTHUMI3AIil0 HaJAAaHHS IPOTHTYOEPKYIbO3HO! ZOMOMOTH Ta MiABUIIEHHS il AKOCTi, HE JO3BOJISIOTH B TOBHIN
Mipi IIOMINIIKTH eNiIeMiONOoTiuHy CUTYaLilo 3 TyOepKy:ap03y. CTpaTeris 00 BAOCKOHAJICHHS OpraHi3alil mpoTHTYyOepKyIb03HOI 10IIOMOTH
HACEJICHHIO Ma€ IPYHTYBaTHCs Ha GararopiBHeBOMy miaxosi. BakinBoro ymMoBoro 3a0e3neueHHs! e()eKTHBHUX JI€BUX 3aXOAIB y HMPOTHAII
TyOepKyIbo3y € CriibHa poOOoTa JTiKyBaJbHHUX 3aKJIaiB, CIIELiaTi30BaHOl IPOTUTYOEPKYIbO3HOI CIIY:KOH, a TAaKOX, HEYPSIIOBUX Ta TPOMa-
ChKHX OpTaHi3aIlil i3 Mpo(iIaKTHKH, BUSBICHHS Ta JIKyBaHHS TyOCpKYIb03Yy.

KutiouoBi ciioBa: TyGepKyib03, 3aXBOPIOBAHICT, JIIKYBAaHHS, IPO(ITaKTHKa, TPOMAJICEK] OpraHi3anii, caniTapHa OCBITa.

Krasnova Oksana Ivanivna, Lecturer at the Department of Public Health with Medical and Labor Expertise, Poltava State Medical
University, ORCID ID: 0000-0001-9819-1818, Poltava, Ukraine

Tuberculosis as a medical-social problem: analytical review of scientific information sources

Introduction. The aim: is the study and analysis of statistical data, literary sources regarding the state of the epidemic situation of
tuberculosis and methods of its improvement.

Materials and methods: during the study, statistical data of the WHO, reports of the Public Health Center of Ukraine were analyzed. The
bibliographic and semantic method, as well as general scientific methods of analysis and synthesis, were used.

Results and their discussion: Every year, 10 million new cases of tuberculosis are detected in the world, and about 2 million tuberculosis
patients die. Ukraine is included in the list of countries with the highest incidence rate of tuberculosis. The biggest problem is tuberculosis
with multiple drug resistance, the spread of tuberculosis in combination with HIV, which is often the cause of their death. There is a negative
situation with the incidence of tuberculosis among employees of health care institutions. Political transformations in society and a decrease in
the social protection of the population have led to an increase in the number of people with a low standard of living and who are irresponsible
with their health. Migration plays an unfavorable role. In Ukraine, the indicators of the coverage of the population with preventive examinations
remain at a low level. Measures by the state, which are aimed at optimizing the provision of anti-tuberculosis care and improving its quality,
do not allow to fully improve the epidemiological situation with tuberculosis. The strategy for improving the organization of anti-tuberculosis
care for the population should be based on a multi-level approach. An important condition for ensuring effective measures in the fight
against tuberculosis is the joint work of medical institutions, specialized anti-tuberculosis service, as well as non-governmental and public
organizations for the prevention, detection and treatment of tuberculosis.

Key words: tuberculosis, morbidity, treatment, prevention, public organizations, sanitary education.

Beryn. OgHuM 3 TONOBHUX HAampsSMKiB poOOTH cHC-
TEMH TPOMaJICHKOTO 37I0POB’Sl B YChOMY CBITI € O0poThOa
3 coliaTbHUMH XBopobamu. [T106anpHOO TPOOIEMOIO0 ChO-
TOZICHHS Ta OTHIEI0 3 HAWOUIBIT aKTyaJbHUX MEIUKO-COIIi-
aIBHUX TpoOJieM B CBITI Ta YKpaiHi € 3aXBOPIOBaHICTh Ha
TYOEpKYJI1b03.

Y 1993 poui BeecBiTHs opraHizaitis OXOpOHHU 310pPOB’ st
oroJyiocuia Ty0epKyab0o3 MpoOIeMOI0 HOMEp OUH B CBITI.
VY 2015 p yci nepxxasu-wienn BOO3 Ta Onok-Opranizaitis
O06’ennannx Hariif 3 MeTOI0 MPOTHIIT TYOSPKYIBO3Y MpH-
wasimm  CTpaterito momo OOpoThOM 3 TyOepKyIhO30M.
3rigHO cTpaTerii 3aXBOPIOBAHICTh Y BCHOMY CBITI Ha TyOep-

Kylb03 Mae 3HM3UThCs Ha 90%, a cmeptHIicCTh — Ha 95%
[1]. Crpareris Bxmodana mimi Ha 2030 1 2035 pp., momo
3HAYHOTO CKOPOUEHHSI PiBHS 3aXBOPIOBAHOCTI Ha TyOEpKy-
7603, a0CONIOTHOI KUTBKOCTI cMepTed Bin TyOepKyaho3y,
Ta BUTPATH 3 SIKUMHU CTHKAIOThCS XBOPI Ha TyOEpKy/bo3
Ta ixHi pomuHu. JIOCATHEHHS BiX 1 IIEH IS CKOPOYCHB
3aXBOPIOBAHOCTI HA TYOCPKY/Ib03 BUMArae mopiuHOro 3HH-
JKEHHSI piBHS TyOEpKyJIb03y piBE€Hb 3aXBOpIOBaHOCTI 4—5%
Ha pik g0 2020 p., 1o 10% Ha pik go 2025 poky, a noTiM
10 17% na pik 3 2025 o 2035 pp. st mocsirHeHHs Litei
BOO3, noka3HUKHN OXOIJICHHS JIIKYBaHHSAM MAlOTh 3017b-
mmtHes 10 20% o 2025 p. [2]. Tybepkynpo3 He nepecTtae

Intermedical journal, eunyck 2, 2024 p.

147




OyTH M100aJILHOO 3arpo30i0, 0C00IMBO Ha (GOHI maHaEMIl
COVID-19, o BUMarae HEBiAKIaIHMX 3aXOdiB Ha BCIiX
PiBHSAX B TNI0OaIBHOMY MaciTaoi [3, 4].

MeTo10 T0CTiIZKeHHSI € BUBYCHHS Ta aHali3 CTaTHC-
TUYHHUX JIaHWX, JITEpaTypHHUX JUKEpEeN LIOJ0 CTaHy elli-
JIeMiYHOI cHTyalii 3 3aXBOPIOBAHOCTI Ha TyOEpKyJiIbo3 Ta
METOM 11 HOKPAILECHHS.

MeTtomoJiorisi Ta METOAM AOCTIIMKEHHS : IT1]T 9ac JOCIi-
JUKeHHS OynH TIpoaHai3oBaHi craTHcTH4HI naHi BOO3,
3BiTH OOJACHWX IIEHTPIB KOHTPONIO Ta MPOQUIAKTHKA
XBOpoO Ta OOJACHHMX IIEHTPIB TPOMAICHKOTO 3JI0POB’S.
Buxkopucrano 6i0miorpadiuHuii i CEeMaHTHYHUN METOI, Ta
3arajJbHOHAYKOBI METOJM aHAaJIi3y Ta CUHTE3Y.

Buxusaa ocHoBHOTro MaTepiaJjy gociaimkenust. Tybep-
KyJb03 € CYTTEBOIO 3arpo30i0 JUIsi 3I0POB’S JIOIEH Ha
mi00anpHOMY piBHI. 3a ganumu BOO3, B CBITI HIOPiYHO
BUSBISIIOTH 10 MITH. HOBHX BHITQJIKIB TYOEpKY/IbO3Y, Cepen
SIKUX HalOimbIe 4omoBikiB [2]. TyOepKymb03 — of1HA 3 TIPO-
BimHMX Tpu4nH cMmepTHOCTi. Ll{opoky B cBiTi momupae
OIM3BKO 2 MITH. JIFONEH XBOPHUX Ha TYOSpKynIs03 [2].

Haii0inpmoro mpoOaeMol0 TpOMaJCEKOTO  3I0POB’S
€ TyOepKyab03 3 MHOXHHHOIO JIIKApCHKOIO CTiHKICTIO.
¥ BceoMy cBiTi B 2022 porii GIU3BKO MiBMiJIbIOHA JTIOAEH
MaJH CTIMKHUH 10 prudaMIinuHy TyOepKylIbo3, 3 SKux 78%
Oy XBOpI Ha TYOEpKYJIb03 3 MHOXXHHHOKO JIIKAPCHKOIO
CTifKicTIO [5, 6]. KiNbKicTh BUSABJICHD TyOCPKYIHO3y 3 MHO-
YKMHHOIO JIIKapPCHKOIO CTIHKICTIO KO)KHOTO POKY 301IbIIy-
eTbcsl. HaiiOunpiie BunajaxiB TyOepKylib03y 3 MHOKHHHOIO
JIKapchKOIO CTiHKicTIO pumanae Ha [aaito Ta Kuraif, ne 3a
ouinkoro BOO3, nepebyBae Maiixke monosuHa (45%) ycix
XBOpHX Ha TyOepKynbo3 y cBiTi [2]. Jlikapcpka CTiHKiCTh
BUHHUKAE MTPU HEHAJIS)KHOMY BHKOPUCTAHHI IPOTHTYOCPKY-
JHO3HUX IIperapariB, BHACIIOK iXHBOTO HENPaBHILHOTO
MIpU3HAYEHHS MpPaliBHUKAMH OXOPOHHU 3[0POB’S, MOTaHOI
AKOCTI JIiKiB a00 TeperyacHOro MPHUIWHEHHS JIIKyBaHHS
namieaTamMu. [IpoTuTyOepKynbO3HI MpenapaTu BUKOPUCTO-
BYIOTBCSI MPOTSITOM KIJIBKOX JIECATHIIITH, 1 B KOXKHIN KpaiHi,
OXOIUICHI# 00CTEeKEHHSIM, 3apPEeECTPOBAHI IITAMH, CTIHKI 10
OJTHOTO a00 KITBKOX Mpemnapartis [7].

BuBuatoun reorpagito nomupeHHs TyOepKyIbo3y, CIif
3a3HayaTH, 0 KPUTHYHA CUTYyallisl CIOCTEPIraeThCsl B Kpa-
{HaX 3 HHU3BKHM COLIQJIbHO-€KOHOMIYHMM PO3BHUTKOM Ta
HHU3BKUAM PiBHEM XKHTTS HAPOJY.

3rigHo cratucTuaHux nanux BOO3, HaibinbIa 3axBo-
PIOBaHICTE Ha TYOEPKYIIbO3 CIOCTEPITaeThCS B perioHax
[TiBnenHo-CximHoi A3ii (234 wa 100 TuC. HaceleHH:),
HacTynHui 11e Adpuxancekuit perion (208 ma 100 tunc.),
3 MEHIIUM BiJICOTKOM 3axXiJHa YacTWHa THXOTro OKeaHy
(96 na 100 tunc.) Ta Cxinne Cepenzemuomop'ss (110 Ha
100 Tuc.), IliBuiuniii ta IliBnenniii Awmepuni (31 Ha
100 Trc.) Ta €Bpomni (25 Ha 100 THC.). IT0o OKpeMuMH Kpai-
HaMm Haii6inbme B Dininminax (638 Ha 100 tuc.), [Hnonesii
(385 na 100 Tuc.), [Takucrani (258 na 100 Tuc.), Hirepii
(219 na 100 THc.), banrmazgemn (221 wa 100 Tuc.) Inaii (199
Ha 100 trc.), Kuraii (52 Ha 100 THC.) [2].

B IliBmenHo-Adpikancekii PecrmyOmini  mommpeHa
3aXBOPIOBAHICTE Ha TyOepKympo3 y moemHanHi 3 BIJI-
iH}ekuiero (modanpHUI TArap craHoBUTH 39%) Takox
TYyT 3AapEECTPOBAHO HAMBUIIMKA TIOKA3HUK MOUIMPEHHS
JIIKApChKO-PE3UCTEHTHUX (opM TyOepKyaso3y. Yacrora
TyOepKy/Ib03y 13 MHOKHHHOIO JKAPCHKOK CTIHKICTIO

ckiaznae 51 Bunanok Ha 100 THC. HaceneHHs Ha piK. 3rigHO
crarucTyHuX ganux, 20 % XBOpHX Ha TyOCpKy/Ib03
3 JIIKAPCHKOIO CTIHKICTIO OMHPAIOTh MPOTITOM 2-TO POKY
TTiCIIsl BUSIBJICHHS 3aXBOPIOBAHHS, a CMEpTHICTH cepen BLJI-
iH(pIKOBaHUX XBOpUX Ha TyOepkynbo3 ckiamae 80 % [8].
[Ipo6neMHNM TUTaHHSM B PETiOHI € BUSBIECHHS XBOPHX Ha
TyOepKkynp03. HaiiOinpie BUSBICHO XBOPUX Ha TyOepKy-
JB03 cepell THX, XTO CAMOCTIi{HO 3BEpHYBCS 32 MEITUYHOIO
nmoromMororo. He 3Bakarodm Ha HEJONIKM OpraHi3amii 0Xo-
poru 310poB’s IliBneHHO-A(QpPiKaHCHKOI PECITyONiKH, TYT
aKTUBHO BIIPOBAKYIOTh ABTOMATH30BaHI EKCIIPEC-TECTH
10 BHUABICHHS TyOEpKyIb03y. 3 MOMEHTY 3alpOBaKEHHS
LIMX TECTIB [IOKa3HUKHU BUSIBJICHHS TyOEPKYJIbO3y B IEHTPaX
IIMC]] monBoinucs, a OXOIUICHHS MAI[i€HTIB y JCpiKaB-
HOMY cektopi mocsrio 100%. PesymeraTté mociimKeHHS,
MPOBEAEHOT0 B CLNBbCHKUX paiioHax IliBpeHHOT Adpukwy,
II0JI0 TTOCHJIEHHSI aKTUBHOTO BHSIBICHHS TyOepKyJIbO3y Ta
PO3pOOKH HOBHX CTpaTerii oKa3any, 1o HaioiIbI edex-
TUBHUM € CKPUHIHT Ha TyOEpKylIbO3 yCiX MAIli€HTIB, SKi
BiJIBIAYIOTH KIIIHIKY, HE3aJICXKHO Bix MeTH [8, 9].

B Cnomyuenux Illtatax AMepuku 3aXBOpIOBaHICTh Ha
TyOepKynbp03 cTaHOBUTH 2,6 Ha 100 THC. HaceneHHs. Perion
3 PUHKOBOIO MOZEIIIIO OXOPOHH 30POB’S Ta HaWBUIIUMH
BUTpaTaMH Ha OXOPOHY 3I0POB’S CTUKAIOTHCS 3 MpoOIe-
MO0 TyOepKyIIb03y cepel MirpanTis. HayKoBIli, BUBYaOUH
3aXBOPIOBAHICTh Ta MOMIUPEHICTH TyOCpPKYyIbO3y Cepen
CTYIICHTIB, BCTAHOBWJIH, 1[0 HaHOiIbIIe Oyiia 3aXBOPIOBA-
HicTh Oyna cepen iHO3EMHHX CTYIIEHTIB, HIX cepen oci0,
mo Hapomwmics B CIA. Ha gymky ydenux, 6oporbba
3 TyOepkynpo3oM y CIIIA noBuHHA pPO3BUBATHCS y HATIPSIMI
MIOCHJICHHS YBar® 10 TOMYJALIi, o € MirpanTamu [10].

ABcrpanis mocimae 10 micue cepen ycix KpaiH CBITY
3 e(peKTUBHOCTI CHCTEMH OXOPOHH 3[IOPOB’SI, 1 BXOAHUTH J0
JIECSATKHU KpaiH i3 HAWHIHKYIOIO 3aXBOPIOBAHICTIO HA TyOep-
Kyap03. B kpaiHi 3aXBOpIOBaHICTh Ha TyOEpKyIhO3 CTa-
HoBHTH 5,6 Ha 100 THC. B ABCTpastii BCTaHOBJIEHO CYBOpI
npaBwia B’i3Qy MIrpaHTIB, SKi BKIIIOYAIOTh OOOB’SI3KOBE
00CTe)KEHHS TYyOCpKY/Ib03y BUXIMIIB 3 KpalH 3 BHCOKOIO
3axBoproBaHicTio. OCHOBHUMH (pakTopamu, IO CHPUSIIA
MI3HIMIOMY BHSBJIEHHIO TyOEpKyIbo3y, OyJIM HU3bKa MOiH-
(hopMOBaHICTh MAIIEHTIB PO 3axBoproBaHHs [11].

B Bpasunii 3aXBoproBaHiCTh Ha TyOEpKyJIb03 CTAHOBHUTH
49 nma 100 tuc. i mpunagae monan 1/3 mepeabagyBaHOTO
TsaTaps Tyoepkynso3y i MIIY-Th B 3axianiii miBkymi. [Ipn
BUBYCHHI OpraHi3allifHAX acHeKTiB BUSBICHHA TYOEpKy-
JBO3Y CIy)OaMH TePBUHHOT MEIMYHOI JOIIOMOTH, 3a3Ha-
YEHO, III0 TePUTOpiaIbHa HEAOCTYIHICTh CITYyX0 IepBUHHOI
JIOTIOMOTH, HecTaJa JIIKAPChbKHUX KajpiB Ta TPHUBAIUI dac
OYiKyBaHHS MPUHAOMY 3HAYHO 3HIKYIOTh MOKIIMBOCTI CBO-
€4aCHOI J1arHOCTUKH TyOepKyib03y [2].

3aranpHa 3aXBOPIOBAaHICTh Ha TyOepKyinbo3 B Bemuko-
Opwuranii ckiagae 7,6 Ha 100 Tc. HacenenHs. Y Benuko-
OpuTaHii BOCHOBHOMY XBOPIIOTh Ha TYOEPKY/Ib03 y MiCTaX,
30kpema y Jlormoni — 39% Bcix xBopux. binbina yactuHa
BCIX BHIAJKIB TyOepKy/Ib0o3y, IO PEECTPYOThCs y Benu-
kit bpuranii (72%), npunagae Ha YacTKy MIirpanTiB. Ypsa
BenmukoOpuTaHii 0roiocuB mMpo BBEACHHS 000B’S3KOBOTO
MOTIePEeTHBFOTO CKPUHIHTY Ha TyOepKyab03 ISl MITPaHTIiB
3i 101 kpaiHu 3 BUCOKMMH MMOKa3HUKAMHU 3aXBOPIOBAHOCTI
(monax 40 BumaakiB Ha 100 Tuc. HaceneHHs). Y MEPBHUH-
Hill JIaHIll OXOPOHM 310pOB’st AHIIIT OyJ0 OpraHi30BaHO
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ciyxOy «BUsiBUTH Ta BHIIIKYBaTH» — IEpeCyBHI PEHTIEH-
CTaHI1, Ki BUDK/DKAIN B HETPSX Ta paliOHU IPOXKUBAHHS
HE3aMO)KHOTO HAaCEJEeHHS 3 METOIO JiarHOCTHKU TyOepKy-
603y [2].

B eBponeiicbkux KpaiHax MOKa3HUKH 3aXBOPIOBAHOCTI
Ha TyOepKylib03 CTaHOBIATH: y Ppanuii 7,2 Ha 100 TnC.
Hacenenns; B Himeuunni — 5,1; B IMonemmi — 12; Irami —
4,6; B Bomrapii — 16; Yexii — 4,2. [IpuunHa TOTipIICHHAS
eMiIeMITHOT cUTYyaIlil 3 TyOepKyIh03y B PO3BUHEHHX €BPO-
MeHCHKIX KpaiHax € MOTIK MITPaHTiB, 0 3pOCTAE, 3 KpaiH
TPETHOTO CBITY. 3pOCTaHHS IOIMIKMPEHOCTI 3aXBOPIOBAHHS
Ha TyOepKyab03 HPU3BOOUTH 1O BEIUKMX EKOHOMIYHHX
BUTpAaT [2].

VYkpaiHa BXOOUTh B TMepelik KpaiH 3 HaiOUIbIIUM
MMOKa3HUKOM 3aXBOPIOBAHOCTI Ha TyOepKynbo3. Curyaris
rovaja 3HayHo roripuryBarucs 3 1990 poky, a Ha moJaTrky
1995 p. 3apeecTpoBaHO emifeMilo TyOepKylbo3y, sKa
HEBIMHHO NPOTpecye Ta Ha0yBae 3arpo3INBUX MacIITa0iB.
TTangemist COVID-19 mana 3HauHMI HEraTUBHUM BILIVB
Ha 30UTBIICHHS PiBHS 3aXBOPIOBAHOCTI Ha TyOEpKYIIb03 Ta
3MEHIIEHHS KIJIBKOCTI 00CTeXeHUX Jronei. BiicekoBi mil
BIUTMHYJIH HE SIKICTh 1 JOCTYIHICTh OTPUMAaHHS MEIWIHOI
noromoru [12].

301IbIICHHS TIOKA3HUKIB 3aXBOPIOBAHOCTI Ha TyOEpKy-
11503 B YKpaiHi Oyso 3adikcoBaHo B 1995 porii i curyaris
npoaoBXKyBaia noriprrysarucs 1o 2005 poky. 3 2006 poky
MOKa3HUKK 3aXBOPIOBAHOCTI Ta CMEPTHOCTI Bil TyOepKy-
JIbO3y TOYaNy 3MeHIyBarucs. B ocranHi poku B YkpaiHi
BiJIMIYa€TbCS 3pPOCTaHHS IOKa3HHWKIB 3aXBOPIOBAHOCTI
Ha TyOepKynbo3. B kpaiHi moneHHo peecTpyroTb 82 HOBI
BUIAJKH TyOepKyab03y, a 30 — moMupae. YkpaiHa BXOAUTD
B IIEpEIIiK KpaiH, B AKAX 3a(iKCOBaHO HAHOUTBIINI MOKA3-
HUK CMEpPTHOCTI Bif TyOepkynp03y. B Ykpaini B 2023 pomi
3pociia KUTBKICTh yHepIle 3apeeCTPOBaHMUX 3aXBOPIOBAHB
Ha TyOepKynb03, BKIIOYHO 3 WOTO pEerMIUBaMH, i CTaHO-
puia 48,4 % mHacenenus, mo Ha 7,3% OiIbIle aHAIOT Y-
Horo noka3Huka 2022 poky (45,1) [12, 13].

B 2023 pori 3 19851 ynepiie 3apeecTpoBaHuX Ha TyOep-
Ky;1603 639 craHoBWIH JiTH A0 14 pokiB. Ciix 3a3Ha4uTH,
CIIOCTepiraeThcs 30UTBIICHHS 3aXBOPIOBAHOCTI Ha TyOep-
Kyi1603 cepen aiteit 0-14 pokis (10,4 va 100 TrC. AUTSHOTO
HaceJeHHs), 1 cTaHOBHUTHh 3,2% Bia 3arajbHOI KiJIBKOCTI
3apeecTPOBaHUX BUMAMKIB TyOepKympo3y y 2023 porri, mo
6inpme Ha 40,5% mopiBHAHO 3 TOKazHUKOM 2022 poky
(7,4 ma 100 THC. AMTAYOrO HACENICHHs). 3OUTBIICHHS
3aXBOPIOBAHOCTI Ha TyOepKymbo3 cepen miter 0-14 poxis
y 2023 porii moB’sa3aHe 3 301IBIICHHSM 3aXBOPIOBAHOCT] Ha
TyOepKyibo3 cepen gopociux. [Toka3HUK 3aXBOPIOBAHOCTI
Ha TyOepKynbo3 cepea mimmiTkiB (15-17 pokiB BKIIFOYHO)
30uIbmUBCs Ha 55,3% — 13 10,3 y 2022p. 10 16,0 y 2023 p.
Ha 100 THc. 0cib BimmoBimHOI BikoBOI rpymu [12].

TyOepkynbo3 € HeOS3MEeYHO XBOPOOOIO IS JTFOIEH,
xuBymnx 3 BIY i siki MaroTh HU3BKHUH IMyHHUI cTaryc.
BIY-ingexuis, Bpaxkaroud IMyHHY CHCTEMY, CIIpHUSIE
MPOTPECYBAHHIO JIATEHTHOI TyOepKyiIho3HOI iH(pEeKIil
3 PO3BHUTKOM aKTHBHOT OPMH TyOEepKyIbo3y, pEUUIHNBY
TyOepKyIb03y, HOr0 MPOrpecyBaHHIO, HETHIIOBOMY IIPO-
SIBY Ta Tedii. 3aXBOPIOBAHICTh Ha aKTHBHUH TyOEpKyIb03
y TMOEAHAHHI 3 XBOPOOOIO, 3yMOBIEHOIO BipyCOM iMyHO-
nedinuTy JOAUHA, MOPiBHAHO 3 2022 pOKOM 301IbIIIH-
nmacst Ha 5,1% i cranoButh 8,2 Ha 100 THC. HaceneHHs

(3350 BunazkiB 3axBoproBanust Ha TH/BIJI y 2023 poui
npotu 3191 — y 2022 p.) [14, 15]. Tybepkynbo3 Haii-
yacrime crae npuduHoio cmepti y BlJI-iHdikoBaHmX.
ImoBipHicTb TOTO, 10 y Ntoxnel 3 BlJI-indekuieto po3Bu-
HEThCsI aKTUBHA (opMa TyOepKymnbo3y, y 20 pasiB mepe-
BHUIIY€ aHAJIOTIYHUH IOKAa3HHUK Cepell THX, B KOTO HEMae
BIJT indexmii. XBopuii Ha TyOepKynb03 y TO€THAHHI
3 BUI-iH(]ekIieto € JKepesioM TOMUPEHHS TyOepKYIIbo3y
cepen ycix rpym HaceneHHs [15, 16].

B Vkpaini cnocrepiraeTeCsi HETaTWBHA CHUTYalis
3 3aXBOPIOBAHICTIO Ha TyOEpKyNIbO3 cepell NpalliBHHUKIB
3aKIaiB 0XOpoHH 340poB’s. Cepenm 0ci0 mpare3aaTHOro
BiKy, SIKi BIIE€pILEe 3aXBOPLIIM Ha TyOEpKyJIb03, MEIUUHI Npa-
LIBHUKU TIPOTSATOM OCTAHHIX POKIB CKJIaJal0Th OJHM3bKO
1,6 %. Y 2023 poui BusiBiieHo 156 BUNAIKIB 3aXBOpPIOBa-
HOCTI cepejl MPaliBHUKIB, TOAL K B 2022 p. 1ei MOKa3HUK
cranoBuB 148 Bumazkis. [IpoGiema 3axBoproBaHOCTI Ha
TyOepKyIb03 MEANYHUX IPAIiBHUKIB 1, 30KpeMa, IpariBHA-
KiB MPOTHTYOEPKYIbO3HUX 3aKJIa/iB, HEraTUBHO BILIMBAE
Ha MpecTkK Tpodecil Ta NPUBOAUTH IO KaJPOBHX BTPAT.
3HIKCHHS PU3HKIB 3aXBOPIOBAHHSA Iependadae po3poOKy
e(heKTUBHIX 3aXO0/iB HOTO MiarHOCTHKH, JTIKyBaHHS Ta IIPO-
¢binakTukd. MeanuHui TepcoHat, SKAH MpaIoe B IPOTH-
TyOepKYJIbO3HHX MEAWYHUX 3aKNIalax, 3HAXOMUTHCS IIiJ
HADIA0OM 1 IPOXOMUTh MOCTIHO MemuuHi orsian. OmHaK,
3 METOI0 3HMKEHHS PHU3MKY BUHHKHEHHS 3aXBOPIOBAHHS
Ha TyOepKyJabh03, MiJABHIICHHS PIBHS 3J0pOB’S Ta SKOCTI
JKUTTS TIPAIFOIOYUX, 3HIDKCHHS MarepiajlbHUX 30UTKIB
JUIS TIpaiBHUKA, PEKOMEHI0BAaHO MPOBOJUTH JiarHOCTHKY
Yy MEIWYHMX TPAaliBHUKIB Ha €Talli JaTeHTHOI TyOepKy-
JTBO3HOT 1HQEKIIT Isi BU3HAYCHHS MOAAIbIIOl JTiKapChKOi
TakTHKH [9, 17].

BaxnuBUM YMHHHKOM TOMEPE/KCHHS  3aXBOPIO-
BAaHOCTI Ha TYyOepKyah03, SK COI[ialbHO HeOe3MeIHO
XBOPOOH, € ePEeKTUBHI 3aX0Iu 3 MPOQITAKTUKH Ta CBO-
€4acHOTO BUSBICHHS TyOEpKyJab0o3y. BUsBIEHHs 3aXBo-
pIOBaHHS Ha IOYaTKOBOMY €Tarl Ta JOTPUMAaHHS BCIX
BUMOT IIiJ] 4ac JIKyBaHHs Ja€ OUIblIe LIAHCIB Ha TOBHE
onyxaHHs. [IpodinakTuyHe 0OCTE)KECHHS Ha BUSBICHHS
TyOepKyllb03y IIPOBOJATH B MEAWYHUX 3aKianax: Le
dirooporpacgivae ab0 PEHTICHOJIOTIYHOTO JIOCITIKCHHS,
npoba MaHTy Ta 0GakTepioNoriyHHH 1MOCIiB MOKpOTH. Yci
HOBOHAPOJDKCHI JITH MiAATAOTh IEIUICHHIO I mpodi-
JAKTUKU TyOepKyabo3y. B YkpaiHi MoKa3HUKH OXOTIJICHHS
JIOPOCIIOTO HACEICHHS MPO(IIaKTHIHUME (IIFOOpOTpa-
¢GiYHIME OTIsAaMH Ta TyOepKyIiHOIIarHOCTHKOIO IiTel
y Bimi 0-14 pokiB 3anummaroTbca Ha HU3BKOMY piBHI. [lpn
HEOOXITHOMY pIiBHI OXOIUICHHS MICTUICHHSIMH IiTE€H 10
1 poky y 95% mnoxkasuuku 2022 poky ckianu Bix 62% 10
74%. TlpodinakTHKy TyOepKylnb0o3y MOTPIOHO 3MiHCHIO-
BaTU KOMIUIEKCHO, Y TOMY YHUCIIi Pa3oM 3 iHIIMMH HPOTH-
TyOepKylIb03HUMH 3axonamu [18].

CormianpHi TpoONIEeMH BHACTIIOK IOJNITUYHUX TMepe-
TBOPEHb Y CYCHUIBCTBI Ta 3MEHIIEHHS COILIaJIbHOI 3aXH-
IICHOCTi HACEJCHHS, MPU3BENX 10 30UTBIICHAS KITBKOCTI
0ci0 3 HU3BKUM piBHEM XKUTTS 1 0€3BiNOBITAIEHOTO CTAB-
JICHHSA 10 CBOTO 3710poB’4 [19]. 3akmaan oxopoHH 30pOB’ s
HE MOXYTh 3IIHCHUTH HaJIS)KHUH KOHTPOJb 32 II€I0 TPy-
MO0 HACEJICHHS, 10 B MOAAJBIIOMY CIIPHUSE MOIINPEHHIO
TyOepKynp03y. HeclpusaTinBy pojib I'pa€ Mmirpaiis, cra-
JIaX¥ 3aXBOPIOBaHHS HA B’ s3HUISIX [20].
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MennyHa CHiIbHOT2 BCHOIO CBITY MPOTHO3YE, IO
B HaHOMMK4l POKU CUTYaIlis 3 3aXBOPIOBAHICTIO Ha TyOep-
KyJIb03 MOJXKE MOTripmuTHCs. Yepe3 HalOIIbIIMN TOKA3HUK
3aXBOPIOBAHOCTI Ha TyOepKyabo3, YkpaiHa Moxke OyTH
€KOHOMIYHO 1 IOJITUYHO 130JIbOBAaHA BiJI CBITOBOTO CITiBTO-
BapuCTBAa Yepe3 3arpo3y PO3NOBCIOKEHHS TyOepKyIIbO3y
B cBiTi [3].

VYpsin kpaiHu CTBOPIOE BCi YMOBHU Jisi €()EKTUBHOTO
3armo0iraHHsl PO3MOBCIOKEHHS TyOepKymso3y. Ha piBHI
KpaiH{ OPUIHATO PSAJ BAXKIUBUX JOKYMEHTIB, CEpell IKHX
HepxaBHa cTpaTerii PO3BUTKY CHCTEMH TPOTHTYOyp-
KyJIbO3HOT Menu4yHoi momomoru HacenenHto 2020-2023;
HepxaBua crpareris y cdepi mporuaii BlI-indexnii/
CHIly, TyOepkynbo3y Ta BIpyCHMM TreraThTaM Ha mepioj
1o 2030 poxky. HarionansHor pajoro 3arBepmxena Ctpa-
Teris aJBOKailii, KOMyHiKamii Ta corjiaJbHOi MOOimi3arii
(AKCM) y 60poTh0i 3 TyOepKypo30M [15].

OpnHak, 3ax0my, sIKi ChOTONHI CIPSMOBaHI HA ONTHMI-
3aI[il0 CBOEYACHOTO BUSIBICHHS TYOEPKYJIb03Y, IOETATHOTO
HaJIaHHS IPOTUTYOEPKYIbO3HOI JTOTIOMOTH Ta i IBUIICHHS
il SIKOCTi, HE O3BOJIOTH B MOBHIA Mipi KapIUHAIBHO
MOJIMIIUTH eMiAEMIONIOTIYHY CHTYAIlI0 3 TyOepKyIhO3y
B pi3HMX oOmacTsax. Bce me morpebye po3poOkm Oinbi
JEBHX 3aXO0[IiB, HAIIPABICHUX Ha Y0CKOHAICHHS iICHYHOYOT
CHCTEMH BHSBIICHHS, IarHOCTHKH, JIIKYBaHHs, Mpodiaak-
THUKH TyOEpKYIbO3y.

B nikyBaHHI TyOepKyqb03y BaXKIIUBE 3HAYECHHS Mae
JOTPUMaHHS XBOPHM JIIKYBaJIbHO-IPOQUIAKTHYHUX 3aXO0-
JiB, CaHITApHO-TITIEHIYHOTO pPEXUMY Ta OpraHizaris
TTOBHOLIIHHOTO XapuyBaHHs. OHI€I0 3 CepHO3HUX MpooIIeM,
SIKi CYTTEBO BIUTMBAIOTH HA KIHIIEBHUIA PE3y/IbTAT JTIKYBaHHS
XBOpUX Ha TyOepKy/lib03 € MepepuBaHHs JIKyBaHHS abo
BiJIpHB BiJl IUCIIAHCEPHOTO CIIOCTEPEKEHHS, IO TOPYIITYE
MPUHIUN Oe3MepepBHOCTI MPOTUTYOEPKYIHO3HOTO JIKY-
BaHHS Ta MPHU3BOIUTD JI0 PO3BUTKY BTOPUHHOI JIIKAPCHKOT
crifikocTi. L1 mpobieMa 3yMOBIICHA BiICYTHICTIO MPHXHITb-
HOCTI XBOPUX Ha TYOSPKyJIb03 10 IpoLecy JikyBaHHs [21].
VY XpOHIYHUX XBOPHX MOTHBALisl J0 JIIKYBaHHS MOBHICTIO
BiJICYTHS. 3 METOIO 3MEHIICHHsI PIBHS IEPEPBAHOIO JIKY-
BaHHS BCIM XBOPHUM Ha TYOEpKy/Ib03 HEOOXiJHO Ha/aBaTH
TICUXOJIOT1YHY, HapKOJIOTIYHYy Ta COLaJIbHY JOTOMOTY SIK
Ha piBHI JAep>KaBH Tak Ha PiBHI TpoMaachKocTi [16].

CaniTapHa OCBiTa € OJHHM i3 HaHBaKIMBIIINX elle-
MEHTIB MPO(GITAKTUIHOT POOOTH MPOTHTYOEPKYIHO3HOTO
mucriancepy [22]. YV cydacHHX yMOBaxX CaHiTapHa OCBiTa
y ¢TH3iaTpuyHiil mpakTHmi crpuse (HOpMyBaHHIO CaHi-
TapHOI IPAMOTHOCTI HACENICHHS Ta MONEPEIKEHHIO 3aXBO-
PIOBaHHS Ta MOIIUPEHHS TyOepKyIb03HOI iH(pEKIIT B Cyc-
nineerBi. @opmMu Ta MeTonM JaHOi poOOTH MOXYTh OyTH
PI3HMMHU, alle OCHOBHUM HAaIPSIMOM € MPOBEACHHS MPOTH-
TyOEpKyJIb03HOI MpONaraHiy cepeJi HAaCeNeHHS Ta BUXO-
BaHHS TITI€HIYHAX HABUYOK Y XBOPUX Ha TYOEpKyIhO3 Ta
YJICHIB 1X CIMEH.

Besnocepenniii KOHTPOIb MEIUYHOTO IIEPCOHATY 3a
MpUAOMOM TMPOTUTYOEPKYIBbO3HUX TpEnaparis, MiATpHU-
MaHHsI BIAMOBINATHHOTO CTABJICHHS JO JIIKyBaHHS 3 OOKY
XBOPOTO, @ TAKOX CIIBIpAllss MEAWYHOrO TEepPCOHATY Ta
XBOPOTO 3a0€3MeuyoTh HeOOXiJHUIA Pe3yNIbTaT JTiKyBaHHS.
Mix XBOpUM Ha TyOEpKYJIbO3 i MEATIEPCOHAIOM Mae OyTH
MMOCTiiHA B3aeMOMis. MeIUYHUN MEPCOHA SIK MPOTHTY-
OepKyJIbO3HHX 3aKJIa/iB, TAK 1 HA MEPBUHHOMY PIBHI Mae

BOJIOZITH HaBUYKAMHU B3a€MOJIi 3 XBOPUMH Ha TyOepKy-
7b03; criocobamM MOTHBAlli Ha JIIKyBaHHS; BMIHHIO BCTa-
HOBUTH KOHTaKT; PAaHHBOMY BHSIBIICHHIO IICHXOIIaTOJIOTIi;
npodiJTaKTUKN CHHAPOMY €MOLIIHOTO BUTOPSIHHS. 3 malli-
€HTaMH JIOLUTBHO MPOBOANTH Oecimy 1moao (hopMyBaHHS
MOTHBAIl HA TPUBAJE JIKyBaHHSI; IHAWBIAYaJIbHY IICHXO-
TepaneBTHYHY poOOTY; MpU3HAYSHHS NCcUXopapMaKoTepa-
mii. Hu3pKWid piBeHb 3HaHB XBOPUX HAa TYOEPKYIHO3 IPH-
3BOAWTH JI0 TOTO, IO TiIIBKH KOXKEH OPYTHI XBOPHI 3HAE
PO MOKJIMBICT CBOTO JIIKYBaHHS, YaCTHHA XBOPUX BIATY-
Ba€ TICHXOJIOTIYHUHN JHCKOMDOPT, IPUXOBYE CBOE 3aXBOPIO-
BaHHSI 1 HEPIAKO CaMOCTIHHO TepepuBac JikyBaHHs. OnHaK
CHUCTeMaTH4YHa po00Ta B MPOTHTYOSPKYIbO3HUX AUCIIAHCE-
pax 100 MiJBHMIIEHHS CaHITapHOI IPaMOTHOCTI B JTaHWUH
4ac 4acTo HOCUTH (POPMaJIbHUN XapakTep 1 He BPaxoBYE
Cy4acHMX 3allMTiB IAI€HTIB, a IesKi MeToau poOoTH abo
BIKITH cebe, a0o € HeeektuBHUMH [19, 22].

Husbkuii piBeHb 3HaHb XBOPHUX Ha TYOEpKyJIbO3 HpH-
3BOAUTH JI0 TOTO, IO HE BCi 3HAIOTH PO MOXKIUBOCTI JIKY-
BaHHI; YaCTUHA XBOPHX BiIUyBa€ MCHXOIOTIUYHUI THCKOM-
(bopT, MPUXOBYE CBOE 3aXBOPIOBAHHS 1 HEPIIKO CAMOCTIHHO
nepepuBae JikyBaHHSA. CHcTeMaTrHdHa poOOTa B IMPOTH-
TyOepKyIbO3HUX AMCIIAHCEpaxX IIOA0 MiABHINECHHSA CaHi-
TapHOi TPAMOTHOCTI B JIaHUH 9ac 4acTO HOCHTh opMalib-
HUIA XapakTep 1 He BPaXOBY€E Cy4aCHHX 3allMTIB IAI[iEHTIB,
a JiesKi MeToin poboTu abo BrxXMIM cebe, abo € Heedek-
TuBHUMH [19, 22].

TpuBane ta TshHkKKe aHTHOAKTEpialbHE JIKYBaHHS came
0 c00i € MOTY>KHUM CTPECOM 1 BUMArae BiJI MaIjieHTa BeJx-
KuX (i3UYHHUX Ta EMOLIMHUX BHUTpAT. | B IbOMY BHUIAJKY,
MOTYXXHHUM JTIKyBaJIbHUM (DaKTOPOM, TOPSI i3 MeamKa-
MEHTO3HOIO Tepalti€lo, Mae OyTH COIalbHUHA CYIpPOBIi
xBoporo. OpraHizallisi ComiadbHOTO CYyIIPOBOLY Mae 3a0e3-
MIEYUTH TOCTIHHUN KOHTaKT XBOPOTO 3 JIKapAMHU-PTH3ia-
TpaMu Ta MEIUYHOIO CECTPOIO, COI[IAIbHUM TMPAI[iBHUKOM,
MEIUYHUM TICHXOJIOTOM.

CowuianbHuii CynpoBiZi y TPOBEACHHI JIIKyBaHHS
Ma€ BeJIMKE 3HAueHHs ISl XBOPHX, SIKI CTPa)XIarOTh Ha
BaXKI (QOpMH TyOepKyibo3y; TyOepKyllbo3 Yy IIO€JHaHHI
3 KO-iH(EKIi€l0; MAIi€HTH MOXHUJIOI0 Ta CTapedyoro BIKY;
oco0wu, SIKi He 4acTo 3BEPTAIOTHCS 32 MEJMYHOIO JIOIIOMO-
TO10, a00 KUBYTH B BiJMaleHUX MicTax [15, 22, 23].

besnepepBHe MeAHKO-COLiaNbHe MPOCBITHULTBO XBO-
pHX cipusTHME (OPMYBaHHIO BiANOBIIAIEHOTO CTABICHHS
MAIEHTIB 3 TyOEPKYIbO30M /IO JiKYBaHHS, JO3BOJHUTH iM
Ta iXHIM pogudaM OTPHMAaTH HOBI 3HAHHS PO 3aXBOPIO-
BaHHS Ta JIKyBaHHS, CHOPMYBATH MPAKTUYIHI HABHYKU
II0/I0 TOTPUMAHHS CaHITapPHO-TITIEHIYHOTO PEKUMY, Ta iH.
[ManieHT MOBUHEH 3HATH PO XBOPOOY, TEPMIHU JIKyBaHHS,
pe3yabraty 3axBoproBaHHsA. HeoOxinHO iHpopMyBaTH XBO-
PHX TIPO LUISIXH 3apaKeHHs TyOepKyIb030M, PO CIIOCOOU
3an00iraHHs PO3MOBCIOIKEHHIO XBOPOOH, NPO Mpodiax-
TUKY TyOepKynbo3y Ta iH. Takox po3’scHioBajgbHa podora
JUIL XBOpHUX Oyle MOTHBAI€I0 JIOBECTH JIKyBaHHS 0
KiHIIA, 1 32C000M OTpUMAaHHS JIOAATKOBOI iH(popMaIii s
THUX, XTO IPUITUHUB JIKyBaHHS.

JlikyBaHHS 1 mofanbina peadimirariis XBOpuX Ha TyOep-
KyJIb03 3MIHCHIOETHCS Maike BUKIIIOYHO Ha JepKaBHOMY
PiBHI 32 HEIOCTATHHOT B3a€EMOIIi 3 1HIIMMHU COIIAIbHUMHU
iHCTHTYTaMu. B pesynbrari 3anuInaeTbcs HEAOCTaTHBO
e(eKTUBHOIO COllialibHa ajanraliis ta peadinirarist Grusi-
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aTPUYHUX XBOPHUX MICJIsI MOBEPHEHHS iX 3 aKTUBHOIO KUT-
TEBOIO MTO3MIIIEI0 B CyyacHe CycniibeTBo [15, 22].

B:xe TpuBanuii yac 3Ha4HUM BKJIAJL Y ITOI0JIAHHS ITOIIH-
peHHsl TyOepKyibo3y, HaJalouud BaroMy MiATPUMKY JAep-
’aBi, MarOTh I'POMaJIChKI Oprasizamii 3 npoTuaii TyoepKy-
1603y [23]. BoHM aKTUBHO BIPOBAIKYIOTH CBOi MOCIYTH
3 IPOQIIAKTHKH, 3a0€3IEUCHHS CYyIIPOBOAY Y MIarHOCTHII
Ta JIIKyBaHHI TyOepKyIbo3y. [ poManchKi opraHizarii Hajga-
IOTh MIATPUMKY Y TUTAHHAX OpraHi3amii Ta HaJaHHI cep-
BiCiB Bpa3lMBHM BEpCTBaM HACEIICHHS, aIBOKaIlii 3a0e3-
MICYCHHSI CTAJOTO BIIPOBAPKEHHS mporpaM. I'pomanchki
oprasizaiiii 3aifICHIOIOTh CBOIO MisUIBHICTH, HAIlJICHY Ha
Te, 100 JIKYBaHHS XBOPUX Ha TYOCPKY/Ib03 BimOyBajocs
Ha 3acajax JOTPUMAaHHs NpaB JIOAWHHU, HA TPHHIMIAX
JOCTYIHOCTI JI0 Cy4YacHHUX IpenapariB Ta MCHXOJOTT4HOT
MATPUMKH TIiJ] 4ac JIiKyBaHHS.

BucnoBku. OTxe, emiieMidyHa CUTyaIlis 010 Tyoep-
KyJ1b03y B YKpaiHi 3alMIIaeTbesi ckiaanHa. I[IpuamHamu
TAaKOTO CTAaHOBWIIA € 30UIbIICHHS BHIAIKIB MYJIBTHpE-
3UCTEHTHOTO TyOEpKyJabO3y; TOEJHAHHI TyOepKyIIbo3y
3 BUI-iH(exkmi€ero; HEAOCKOHANICTh 3aKOHOIABYOI 0a3: Ta
HEIOCTaTHRO PO3poOJIeHI MeXaHi3MH i1 peaizaii; ge30p-

raHizallis CHCTEMH MPOTUTYOSPKYJIbO3HUX 3aXO[IB; COL-
aJbHO-CKOHOMIYHE HeOIarononyyys HaceleHHs.

3araJbHONPHIHATI METOMU JIIKYBaHHS TyOCpKYyIbO3Y
€ HeOCTaTHhO €(PEKTHBHUMH SIK BHACIIIJOK 4acToi oOMe-
JKEHOCTI 1X peastizauii B TOBHOMY 00CsI31, TaK i B CHIIy Tpa-
JUIIITHOTO 3aTy9eHHS YHCTO MEIUYHUX ITiXOMIB; BiICYT-
HOCTI HACTYITHOCTi y JIIKyBaHHI Ta peadimiTallii B paMkax
CHCTEMH OXOpOHH 310poB’s. HemocraTtHs Meanko-caHi-
TapHa OCBiTa XBOPUX Ha TYOEPKYIIHO3 CIIPHSE MIOMIHUPEHHIO
3aXBOPIOBAHOCTI Ha TYOEPKYIIBO3.

Crpareris o0 BAOCKOHAJIIEHHS OpraHi3arlii IpoTUTy-
OepKyIb03HOT TIOTIOMOTH HACENIEHHIO YKpaiH! Ma€e IpyHTY-
Barucs Ha OaratopiBHeBoMYy mijaxoi. OJHI€I0 3 BaXKIMBUX
YMOB JJ1s1 3a0e3meueHHs e(peKTUBHUX MPOTUTYOCPKYIHO3-
HHUX 3aXOMiB € CHiIbHa po0OTa 3arajibHOl JiKyBaJbHOI
Mepexi, CIeniani3oBaHoi MPOTUTYOEpPKYIBO3HOI CIiryKOu,
a TakoXX HEYpsIOBHUX Ta IPOMAJICBKUX OpraHizalii i3 mpo-
(bimakTHKY, BUSBIEHHS Ta JIiIKyBaHHA TyOepKynbo3y. Edex-
TUBHICTh Ta JI€BICTh 3aXOMiB y MPOTHIIl TyOEepKYIbO3y
3aJIeXHTh BiJl 371ar0PKeHOI poOOTH AEP’KaBHOTO CEKTOPY,
HAyKOBOTO CEPEeIOBHIIA, MIKHAPOTHUX MApTHEPIB Ta TPO-
MaJITHCBKOTO CYCHIJIbCTBA.
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AHaJI3 cyyacHUX TeHJeHUiii B 00i3HAHOCTI Ta CTaBJIEHHI CTY1eHTiB-MeIUKiB
J10 PU3HUKIB 32aXBOPIOBAHb CE40CTATEBOI CUCTEMH

Bertyn. Y cyyacHOMY CBiTi 3HaYHA KUIBKICTH MOJIOJI CTHKAETHCS 3 PH3UKAMH 1HQEKI[IHHIX Ta OHKOJIOTIYHHUX 3aXBOPIOBAHb CEUOCTATEBOT
cucremu. Posnoscromkenns ITICIL, 3oxpema BIJI, nponorxkye 30inbinyBarucs. Takoxk 3HAYHO 3pOCTAE KUTBKICTh BUMAIKIB OHKOJIOTIYHHX
3aXBOPIOBaHb CEYOCTATEBOI CUCTEMH, 1[0 OB’ A3aHE 13 IIKI/UIMBUMH 3BUYKAMHU Ta EBHUMH YMOBaMH IIpalieBIallTyBaHHs. BpaxoBytoun 1i
(hakTOpH, BXITMBO POAHAITI3yBAaTH CTABJICHHS MOJIO/I, 30KpeMa CTy/IEHTIB MEIMIHHUX 3aKIaiB, 10 CBOTO 3J0POB’S.

Meta gocaix:eHHsl. MeTO0 BOTO JOCTI/UKEHHS € BUBYCHHS 0013HAHOCTI CTYJEHTIB MEIUYHOTO 3aKJIaay IIOAO 3aXBOPIOBAHb CEUO-
CTaTeBOl CHCTEMH, IXHBOTO CTAaBIICHHS JI0 3I0POBOT0O CIOCO0Y JKHUTTS, YACTOTH Bi/IBiAyBaHHS Jikaps Ta nepesipku Ha BIJL, a Takox orjiHka
PH3HUKIB OO MIKiUTUBUX 3BUYOK Ta iHOEKILIH.

Marepiaan Ta meroau. JlocmimkeHHs 6a3yBanocs Ha KUTbKICHOMY aHali31 OUIIXOM aHKeTyBaHH: 158 cTyneHTiB IHIIPOBCHKOTO IeprKaB-
HOTO MEJIMYHOTO YHiBepCUTETY. BUKOPHCTOBYBaBCs COLliaIbHUN aHaI3 3 aKLIEHTOM Ha OMMCOBI Ta aHANITHYHI MeToau. ONNTYBaHHS BKIIIOYa-
JI0 IIMTAHHS PO CIOCIO XKUTTS, HASBHICTD IIKIJIMBUX 3BHYOK, 0013HaHICTh IO iHdeKii, mo nepenatotsest crareBuM mursixoM (ITICII), Ta
YacTOTY BiJIBiTyBaHHS JIKapiB.

Pe3ynbTarn gociigkennb Ta ix oéropopenns. Cepen onuranux 55,7% CTyAeHTIB BeAyTh aKTUBHMIL crioci6 xkuTTs, ane 44,3% noTpumy-
I0ThCSI ITACUBHOTO croco0y *kUTTs. 1IKinnBi 3BUYKH, TaKi K MaTiHHS Ta BXMBAHHS aKOroio, € cepen 34,8% CTYAeHTIB, sIKi BeIyTh aKTUB-
HUH cnoci6 xuTTs, 1 31% THX, XTO Bexe macuHui. O6i3HaHicTh moxo ITICIL Bucoka — 93% cTymeHTiB 3HaNMM 1Mpo I iH(EKIiT 10 TOYaTKy
crareBoro xutTs. [Ipote 40,5% onuranux Hikonu He nepesipsucs Ha BIJI. [lono BixBixyBauHs Jikaps, nuie 22,8% CTyACHTIB HiKonH HOoro
HE BiJIBIIyFOTb, TOI SIK iHIII POOJISTH II€ 3 IEBHOO PETYISAPHICTIO.

BucnoBku. J{ocmikeHHS MOKa3alo, M0 X04Y OUTBIIICTh CTYIEHTIB BEAYTh aKTUBHHUH CMOCIO KUTTSA, 3HAYHA YACTHHA MA€ MIKi/IUBI
3BHYKH, 110 MiABUIIYE PU3HKH BUHUKHEHHS CEPHO3HUX 3aXBOpIoBaHb. JInme 16,5% cTyneHTiB KUBYTH 370poBO, O€3 IIKI/UIMBUX 3BHYOK Ta
PeryisipHO Bi/BiayIoTh JikapiB. IHmm 83,5% MaroTh moHaiiMeHIne OfMH PU3HKOBUH (AaKTOp IS PO3BHTKY OHKOJOTTYHHX a00 iH(peKuiitHuX
3aXBOPIOBaHb. Ba)KIIMBO MiIBUIIHUTH PiBEHb 00I3HAHOCTI CTYICHTIB MO0 HPO(LIAKTHKHI, PETYIIPHOT0 MEIUIHOTO OOCTEKEHHS Ta 30POBOTO
€rnoco0y KUTTL.

Kutrouogi ciroBa: 3axBoproBaHHs cedoctareBoi cuctemy, iHdekii, mo nepenarorses crareBuM musixoM (IIICI), BIJI, obi3nanicTs cTy-
JICHTIB, IIKiJJIMBI 3BUYKH, aKTHBHHI CTIOCI0 XKUTTS, MPOQITAKTHKA, OHKOJIOT19HI 3aXBOPIOBAHHS.
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Zaslavskyi Daniel Dmytrovych, Lecturer at the Department of Social Medicine, Public Health and Healthcare Management, Dnipro
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Analysis of Medical Students' Awareness of Urogenital Diseases and Health-Impacting Habits

Introduction. In today's world, a significant portion of the youth is exposed to the risks of infectious and oncological
diseases of the genitourinary system. The prevalence of diseases such as gonorrhea, chlamydia, syphilis, and HIV
continues to rise. Additionally, the number of oncological cases affecting the genitourinary system is increasing, largely
due to harmful habits and specific work conditions. Given these factors, it is crucial to analyze how young people,
particularly medical students, perceive their health.

Research Aim. The aim of this research is to examine the awareness of medical students about genitourinary diseases,
their attitudes towards a healthy lifestyle, the frequency of visiting doctors and testing for HIV, as well as to assess the
risks associated with harmful habits and infections.

Materials and Methods. The study was based on a quantitative analysis of 158 students from Dnipro State Medical
University, utilizing social analysis with a focus on descriptive and analytical methods. The survey included questions

Intermedical journal, eunyck 2, 2024 p. 153




about lifestyle, the presence of harmful habits, awareness of sexually transmitted infections (STIs), and the frequency of

doctor visits.

Research Results and Discussion. Among the respondents, 55.7% lead an active lifestyle, while 44.3% lead a passive
lifestyle. Harmful habits, such as smoking and alcohol consumption, were found in 34.8% of students who lead an active
lifestyle and in 31% of those who lead a passive lifestyle. Awareness of STIs was high, with 93% of students having
knowledge about these infections before becoming sexually active. However, 40.5% of the respondents have never been
tested for HIV. Regarding doctor visits, only 22.8% never visit a doctor, while others do so with varying regularity.

Conclusions. The study revealed that although most students lead an active lifestyle, a significant portion still has
harmful habits, increasing the risk of serious diseases. Only 16.5% of students maintain a healthy lifestyle without
harmful habits and regularly visit doctors. The remaining 83.5% have at least one risk factor for developing oncological
or infectious diseases. It is important to raise awareness among students about the importance of preventive measures,

regular medical check-ups, and a healthy lifestyle.

Key words: diseases of the genitourinary system, sexually transmitted infections (STIs), HIV, student awareness, bad

habits, active lifestyle, prevention, oncological diseases.

Beryn. JIroscTBO KOKHOTO JHS CTHKAETHCS 3 JyKe
BEJINKOIO KIJIBKICTIO 3aXBOPIOBAaHb CEYOCTATEBOI CHCTEMHU.
Hatipo3noBcromkeHImmMA XBopoOdaMu € iHgekmiiai [1].
Hanpuknan, B Ciomyuennx Lltarax Amepukn — OinbIe
2,5 MiBpIOHIB BUIIA/IKIB Ha TOHOPEIO, XJIaMiTio3 Ta cudimic
3a 2022 pik [2]. Taxox ne crocyeTbes i BlJLy, me xinpkicTh
HOBHX BHITAJKiB TUTBKH 301IbIIyeTHCA [3].

Tpeba npuiIUTH yBary, 110 OCTaHHIM Y4acoM, YacTille
3yCTPIYAIOTHCH 1II¢ i HOBI BUIAIKKA HA OHKOJIOTIYHI 3aXBO-
PIOBAaHHS CEUOCTATEeBOi CHCTEMH, PI3HOBHIIB SKHX JyXXe
Benuka KutbKicTh [4]. Lle MoxyTh OyTH MyXJIMHH HUPOK,
CTaTEeBUX OPraHiB, IPOCTATH a00 CEYOBHUBIHUX IUISXIB [5,
6]. [lpyunHaMU BUHUKHEHHS, HAMPHUKIAT PAaKy CEYOBOTO
MIXypy, MOXYTb OyTH IIKIJUIMBI 3BUYKH, TaKi sIK TFOTIOHO-
MaJIiHHSI, BKUBAHHS JIKOTOJII0, 200 IPUYUHOK0 MOXE CTATH
MIiCIIe MTpalneBIamTyBaHHs [7].

[Ipubmu3Ho TpeTWHa Bin yCiX BiABIIyBaHB ypoOJIOTa,
TIOB's13aH1 3 BXKUBAHHIM TIOTIOHY, 1 15% Bin ycix 3BepTaHb
MPUXOAUTHCS LIOM0 MUTaHb MOXJIMBOTO YPOJIOTIYHOTO
paky [8].

ToMy TpOBOAMIMCS IEBHI 3aXOMU, TaKi SK aHKETY-
BaHHS Ta ONMUTYBAaHHS, MIONO O3HAMOMIIEHOCTI Ta 00i3Ha-
HOCTI MOJIOJII, & CAME YYHIB IIIKOJIH Ta CTYJCHTIB, CTOCOBHO
iH(EeKLiH, SKi MepefalThCsl CTaTeBUM IIUIIXOM, 30KpeMa
BIJI [9, 10].

Meta. MeToro IL0TO TOCIIIPKEHHS € BUBUCHHS 00i3Ha-
HOCTI CTY/IEHTIB MEJUYHOTO 3aKJIajly IOA0 3aXBOPIOBAHb
CEUOCTaTeBOI CHCTEMH, 30KpeMa iH(dekmid, mo mepena-
IOThCSI CTATEBUM IIUISIXOM, @ TAKOX IXHBOTO CTABJICHHS JI0
3I0POBOTO CHOCO0Y JKUTTS, YaCTOTH BiIBiTyBaHHS JIiKaps
Ta nepeBipku Ha BIJI, olliHKa pU3HKIB MIOMO IIKiAJTMBUX
3BHYOK Ta IH(PEKIIIi.

MerToa0Ji0Tisi Ta METOAM OOCTI:KeHHsI. Y JaHOMY
JIOCITIIKEHHI 3aCTOCOBAHO KINBKICHUH MiAXif, IO T03BO-
JISI€ TIPOBECTH CTATUCTUYHUN aHaTi3 0013HAHOCTI MOJOII
II0JI0 3aXBOPIOBaHb CEYOCTATEBOI CHCTEMU. MeTomooris
0a3yeTbCs Ha COIIAIBHOMY aHalli3i, 0 BKITFOYAE OTHCOBI
Ta aHAJITHYHI METOIU.

OCHOBHHUM METOIOM 300py JaHUX CTajJ0 AaHKETY-
BaHHs. J1s y3aranbHEHHS OTPUMAHHX JAaHUX Oy/iu 3acTo-
COBaHI METOAM OIKMCOBOI CTAaTHCTHKHU. JIJIsI BU3HAYEHHS
B32€MO3B'SI3KIB MIX PI3HUMH 3MiHHAMH, TAKHUMH SIK CITOCi0
XKuTTsI, 00i3HaHicTh Tpo ITICII Ta cTaBieHHS M0 MepeBi-
pok Ha BIJI, OyB 3acTOCOBaHHI KOPEIAIIHHUN aHAII3.

JlociKeHHST OXOIUTIOE TOMYJIAIII0 0Ci0 BIKOM Bif
18 no 30 pokiB, siki HaB4alOThCs y J[HINMpOBCHKOMY Jiep-

JKaBHOMY MeIMYHOMY YyHiBepcuteTi. Bubipka ckianana
158 0ci0, BKITFOUarOuH CTYACHTIB 3 1-10 1Mo 6-i Kypc 3a ciie-
iaTBHOCTAMHU MEIUIMHA Ta (hapMartis.

Jns 300py maHumx Oynmu po3poOiieHi aHKeTH, SKi BUKO-
PHUCTOBYBAINCH MiX 4Yac onuTyBaHHA. KoH}imeHIiitHICTH
JAHUX TIPO PECIIOHIEHTIB Oyia MOBHICTIO 30epekeHa, o
3a0€3MeumIo €TUYHI HOPMH TPOBEACHHS JOCIiIKEHHS.
MeTtomonorisi TPOBEJACHHsI COIOJOTTYHOTO OIMTYBAHHS
BKJIIOYaja 4iTke (HOPMYJIIOBaHHS 3allUTaHb, IONEPEIHE
TECTyBaHHsI aHKETH Ta YCHI IHCTPYKIi /ISl pECIIOH/ICHTIB,
110 CHPUSIIO OTPUMAHHIO TOYHUX 1 HaiHHUX Pe3ysbTaTiB.

Bukiaag ocHOBHOro Martepiajgy  JoCJigKeHHS.
B ankeryBanHi npuiiHsin yyacts 158 crynentis JIHinpos-
CBKOTO JIEPKaBHOTO MEAWYHOTO YHIBEPCUTETY, Cepell IKUX
125 xinok Ta 33 domoBikiB BiamoBimHO. CepemHiil Bik
cepell OIMUTYBaHUX CKJIaB 21 pik.

[Nepmre Ha 0 Tpeba 3BEPHYTH yBAry, II€ CIIOCIO KUTTA
Ta IKiITHBI 3BHYKH. CHoci® *XHUTTA PO3MIAAABCS B JBOX
BapianTax. [lepmmii — e aktuBHUH croci6 xutTs (ACXK),
Jie JronuHa Mae (isuuHy poOoTy, poOUTh (hi3WYHI BIPaBU
YM 3aMa€ThCS CIIOPTOM, TAKOTO CIOCOOY XKHUTTS JOTPUMY-
10TbCs 88 CTyeHTIB, BIAMOBINHO 55,7%. {pyruii — nacuBHuMii
crioci6 sxurts (IICXK), npu sskoMy JItoMHA BeZie MaIOpyXJIi-
BHiT croci6 xurrs. Moro norpumyiorshest 70 CTYIEHTIB, 110
cTaHOBUTH 44,3% BiJ 3aranbHOI KUTBKOCTI OIIUTYBAHHX.

Temep Bpaxyemo IIe TaKi MMOKa3HUKH, SK IIKiJTHBi
3BHYKH, & caMe MaJiHHS Ta BXHBaHHA ankoromo. Cepen
YYacHHUKIB aHKeTyBaHHSA, 33 ocobu, a came 20,9% onwury-
BaHUX BEIyTHb aKTUBHHUN CIOCIO KUTTS Ta HE MAIOTh IIKiJ-
JUBHX 3BUUOK. 55 0cib (34,8%) MaroTh IIKiIHBI 3BUYKH,
ajyie BeAyTh akKTUBHUM crioci0 xutTa. Cepen CTyneHTiB, o
BelyTh MacuBHUl crioci6 xutts 21 onuryBanuii (13,3%)
He Mae LIKIUIMBUX 3BHYOK, a 49 (31%) Mae mkianusi
3BHUKHU (pPUCYHOK 1).

HactymHuM KpokoM mepeieMo 1O TOJOBHOIO
MUTaHHS, YM 3HAIOTH CTYAEHTH IIPO MPOOJIEMH Ha 3aXBO-
PIOBAHICTb CEUOCTATEBOi CUCTEMH, 30KpeMa Ipo iHdeKIii,
mo nepenatoThes crareBuM HusixoM (ITICL), uu xBopinu
BOHHM Ha HUX, Ta K YaCTO BOHH BiJBiAYIOTH JiKaps.

Ha muramas «Ym Oymu Bu o3naiiomneni 3 ITICII
(iHdexmii, mo nepemarThCI CTATEBUM MUIIXOM) 0
MOYaTKy CTaTEBOTO XKUTTA?» CTYACHTH BiANOBIIM HACTYII-
HUM ynHOM: 2 (1,3%) He Oynu o3HaifomieHi, 9 onuryBa-
HUX (5,7%) BiAIOBLIN, IO 03HAHOMIIKCH ITICIS TOYATKY
CTaTeBOTO XXUTTH, a 147 nroneit (93%) BiaMiThIIH, 110 OyIn
o3HaliomsieHi. Ha muTaHHS CTOCOBHO TOTO, YW XBOPLIH
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Puc. 1. [lopiBHsIbLHA giarpamMa moa0 cnocody sKUTTS Ta HAABHOCTI WIKiTJIMBHX 3BUYOK

MNMepesipka Ha BI/1, %

M He nepesipABcA

1 B AeKinbKa pokis
B 1 pa3s Ha pik
M 1 pas B niB POKy

1 pas B micaup

Puc. 2. [lopiBHsIIbLHA KPYroBa iarpaMa cepej ONUTYBAaHHX, II0/10 ixX nepeBipku Ha BLJI

Bonu Ha ITICIL, To 152 crynentn (96,2%) Binnosinu Hi, 1 6
(3,8%) BKa3zaiu, 10 Tax.

Jai My 3amuTany iX, Ik 4aCTO BOHH IePEBIPAIOTHCS Ha
BIJI, Ta six wacto BifgBimyroTs JikapiB. Cepen BCiX ONHTY-
BaHMX, 64 oci6 (40,5%) He nepesipsumick Ha BIJI sxomHOTO
pasy, 37 (23,4%) nepeBipsioThcs pa3 B IeKUIbKa POKiB, 35
(22,2%) pa3 B pik, 20 crynenrtiB (12,7%) pobnsaTs 1e pas
B TiB poKy, 1 2 (1,3%) poOnsATh mepeBipKy pa3 Ha MicAIpb
(pucyHox 2).

[ono BinBimyBaHHs Jikapsi, To 36 cryneHTiB (22,8%)
He BiABiayoTh Woro, 24 (15,2%) BigBiAy:OTh pa3 Ha
JIeKiIbKa poKiB, 58 ocib (36,7%) pa3 Ha pik poOusATh Bi3UT
1o Jntikapsi, 38 (24,1%) BiBinyIOTH JiKaps pa3 Ha IiB POKY,
a2 (1,3%) — pa3 Ha Mics1b (PUCYHOK 3).

Tineku 26 mromeit, a ue 16,5% cepen ONMUTYBaHUX,
BEAyTh aKTHBHUH CIOCIO XKUTTS, HE MAKOTh XKOIHUX K-
JMBHX 3BHYOK Ta BiABiAYIOTH Jikaps. [xmi 132 ocobu
(83,5%) matoTh, SIK MIHIMyM OIHMH 3 MOXIHMBHX (hakTo-
piB pU3MKY BHHHKHEHHS OHKOJOTIYHOTO 3aXBOPIOBaHHS.
A 5 crynentiB (3,2%), SiKi MalOTh IIKiAJTUBI 3BHYKU Ta HE
BiJIBIAYIOTB JIiKapsi, BXOAATH JI0 TPYIIH PU3HKY.

IlepciekTHBH MOAANBIINX AOCJHiKeHb. [lomanmbun
JIOCII/DKEHHST MOXYTh 30CEPEAUTHCS Ha BHUBUCHHI DPIBHS
0013HAHOCTI YOJIOBIKIB Ta >KIHOK Mpo iH(EKIIii, o mepe-
JIAFOTBCSI CTaTeBHM IIUISXOM, Ta IXHBOMY CTaBJICHHI 10
perynsipuux rnepeBipok Ha BIJI i BiaBimyBaHHs Jlikaps,
10 MOXKE BKJIIOYATH aHalli3 e(eKTHBHOCTI iH(popMmamniii-
HuX Kamnanid. KpiMm Toro, BaxiuBuM Oyje oriHka edek-
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BiaBiayBaHHA nikapa, %

W He BigBigyt0
1 pas Ha gekKinbKa pokis
1 pa3 Ha piK

W 1 pas Ha NiBpPOKy

1 pas Ha micaub

Puc. 3. [lopiBHs/IbHA KpYroBa AiarpaMa cepe ONMTYBAHUX, OO0 iX YACTOTH BiABilyBaHH JiKaps

THUBHOCTI OCBITHIX MpoOrpaM, CHpSMOBaHHX Ha IIOKpa-
LIEHHsI 3HAHb IIPO 3I0POBHUH CHOCIO KUTTA, TPOPLUIAKTHKY
3aXBOPIOBaHb 1 00I3HAHICTH MPO MIKIUIABI 3BUYKH. TaKoxK
JOLTHHO BUBYUTH TICUXOJIOTIUHI (haKTOPH, SIKi BILTUBAIOTH
Ha BHOIp cioco0y XUTTS Ta HAsIBHICTH IIKiUIMBUX 3BUYOK,
OCKIBKH 1€ MOJKE JJaTH HOBI 1HCAWTH IUIs po3pOOKH Mpo-
rpaM MiITPUMKHU CTYICHTIB.

BucHoBKH 3 JocaimkeHHsi. JIOCTiIKeHHS MOKa3ajo,
110 OUIBLIICTH CTYACHTIB BEAYTh aKTUBHHI CIOCIO JKUTT,
OJIHAK 3HAYHA YaCTHHA Ma€ IIKiJUIMBI 3BUYUKH, 1110 3HUKYE
MO3UTHBHUI edekT ¢izuynoi akruBHOCTI. Jlume 20,9%
CTY/EHTIB JKUBYTb 3/I0POBO, 0€3 IIKiJUIMBUX 3BUYOK. CTy-

JIeHTH Jo0pe o0i3HaHi mpo iHdekuii, Mo neperarThes
craresuM nursixom (IIICHI), xoua 40,5% nikonu He nepe-
Bipsutncst Ha BUIL. BinmBimyBaHHS Jikaps cepel CTyHICHTIB
HE € PEeryJsipHHM, IO CTBOPIOE PU3UKH JUIS 3IOPOB’S.
3aramom, 83,5% pecmoHIEHTIB MalTh IIOHAWMEHIIe
onuH (aKTOp PU3HUKY PO3BUTKY CEpPHO3HHX 3aXBOPIOBAHb,
30KpeMa OHKOJIOTIYHUX.

Lle Bce BKkazye Ha HEOOXIHICTh MOCUIIEHHS MTPOdinax-
TUYHHX 3aXOJiB, CHPSIMOBAaHUX Ha MOIMYJISPU3ALIIO 3/10pO-
BOTO CIIOCOOY XHTTS, O0pOTHOY 31 MIKIUIMBUMHU 3BUYKAMH
Ta MIiJABUIICHHS PIBHSI MEIUYHOI 00I3HAHOCTI cepen CTy-
JICHTCHKOT MOJIOII.
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Modelling interval over-dispersed censored survival data

Introduction. Unknown exact timing of events and quite possible heterogeneity of counts distributions across time intervals together with
profile insufficiencies pose challenges to data modelling. it calls either for mixture of latent variables distributions or generalised distributions
that accommodate heterogeneity. Our goal was to examine capacity of Negative Binomial Type 2 (NB2) regression to deal with presented
challenges. Methods and data. We suggested application of NB2 regression with support of power analysis implemented in R package «ltabley.
We examined efficacy by simulated example to demonstrate the capacity to unveil the data generation mechanism. Results confirmed that
counts strongly over-dispersed which is usual situation. Covariance matrix of model parameters was not stable enough and sensitive due to
the paucity of profiles that is also typical. Fit to the data was good as chi-square test is less than 1 per degree of freedom with actual value of
0.09. That was supported by residuals report. Regression effects were of expected directions and magnitudes and revealed data generation
mechanism. Power analysis validated the output and substantiated true data generation mechanism of interval censored survival data. We
suggest that tentative example supports the effectiveness of modelling. In its turn power analysis helps to validate the output and to reveal
and substantiate true data generation mechanism of interval censored survival data. Conclusions. Modelling interval over-dispersed censored
survival data is still a challenge due to heterogeneity and profile shortage that underpowers hypotheses tests. We suggest NB2 based regression
to process such data with support of power analysis. Simulated data analysis supports the effectiveness of modelling.

Key words: over-dispersion, interval censoring, survival data, NB2 regression.

Ouepensko Ouexcanap MmukonaiioBUY, TOKTOp MEIMYHUX HayK, mpodecop, 3aBiayBau KadeapH COLianbHOI MEAWLMHH Ta
opraHizarii oXxopoHH 370poB’si, BiHHHUIbKHI HarioHaNEHUN MequaHUH yHiBepcuteT iMeHi M. 1. [Tuporosa, ORCID ID: 0000-0002-
4792-8581, m. Binanus, Ykpaina

Pynenko Anacracis AdaykapimiBHa, PhD, nonieHT kadenpu comiaabHOT MEIUIIHN Ta OpraHi3allii OXOpOHH 310poB’ s, BIHHUIEKHI
HaIloHaJbHUN MeanyHu# yHiBepcuteT imeHi M. L. ITuporosa ORCID ID: 0000-0003-0444-1869, m. Binanus, Ykpaina

MonesroBaHHs IHTEPBAJIbHO-IIEH3YPOBAHNX HAAMIPHO JHCHEPCIHHUX JaHUX
npouecy BUKHMBAHHS

Beryn. HeBigomuii TouHHi 9ac MoAii i MOXIIMBA HEOHOPIIHICTD PO3MOALTY YacTOT MOIii 32 YaCOBMMH iHTepBaIaMH Pa3oM i3 Heodi-
KaMH TIPOo(LTI0 CTBOPIOKOTH MPOOIeMH JUI MOJIETIOBaHH aHuX. Lle BuMarae abo MiKCTy pO3MOJiITiB IATCHTHUX 3MIHHUX, 200 y3araJbHEHUX
PO3IOALTIB, SKI BPaXOBYIOTh HEOTHOPiMHICTE. Hammoro MeToro Oyno BUBYMTH 3[ATHICTh HETaTUBHOI OiHOMianbpHOI perpecii tumy 2 (NB2)
CIIPABIIATHCA 3 IPEACTABICHUMH IIPOOIeMaMH.

Metoan Ta xani. Mu 3anpononyBanu 3actocyBaHHs perpecii NB2 i3 minTpuMkoro aHamizy MOTYXKHOCTI, peati3oBaHOro B makeTi R
«ltable». Mu nepeBipmwim e(peKTHBHICTh Ha IITYYHO 3MOICTHOBAHHUX JAHUX, 00 MPOAEMOHCTPYBATH 3/IaTHICTH 0 PO3KPUTTS MEXaHI3MY
reHeparii JaHuX.

Pe3ynbTaT miaTBEpIMIH, 10 YACTOTH TE€TEPOTCHHI, IO € 3BHYaiiHOIO cutyariero. KoBapiariiiiHa MaTpuis mapameTpiB Mojemi Oyna
HEIOCTAaTHBO CTAOLIFHOO Ta Yy TIIMBOIO Yepe3 Opak MpodiiB, M0 TAKOXK XapakTepHO. BiAmoBiqHicTs 1aHNM Oyi1a TapHOIO, OCKLIBKH KpUTEPii
Xi-kBazgpar OyB MeHue 1 Ha cryminb cBoboau 3 ¢akruynum 3nadenusM 0,09. Le Oymno minTBepmkeHo aHamizoM 3anuiukiB Mozaerni. Edex-
TH perpecii MaJu O4iKyBaHi HAIPsIMKH Ta BEIMYNHY Ta PO3KPHIN MEXaHi3M TeHepamil JaHuX. AHali3 IOTYXKHOCTI MiATBEPIHUB Pe3yIbTaTH
MOJIEIIOBAHHS Ta IATPUMAB CHPABXKHINH MEXaHi3M reHeparii iHTepBaIbHO LIEH3YPOBAHUX JaHUX. MH NPHUITyCKAaeMO, 10 JaHU#H PUKIAL M-
TBEP/UKYE epeKTHBHICTb MOICIIOBAHHS. Y CBOIO Yepry, aHai3 MOTY)KHOCTI 0MOMarae miATBepANTH BUXiHI JaHi, BUSIBUTH, Ta OOIPYHTYBaTH
CIIpaBXXHil MeXaHi3M reHepanii iIHTepBaTbHUX LIEH3yPOBAHNX JaHHX.

BucHoBku. MoziemtoBaHHs iHTEPBAIbHUX LIEH3YPOBAHUX JaHUX 3 TETEPOTCHHICTIO BCE 1iie € MPOOIEeMOI0 Yepe3 HaUICIIepCHICTb 1 nedi-
LUT MPOdiNiB, [0 3MEHIIYIOTh HOTYXKHICTh TeCTyBaHHs rinore3. Mu npomnonyemo NB2 perpecito 3a miATPUMKH aHAIT3y MOTYKHOCTI s
aHAJI3y TaKUX JaHWX. Pe3ynsraTy aHaiizy MTYYHO 3TEeHEPOBAHUX JaHUX MIATPHIMY€ e(eKTHBHICTH MOJETIOBAHHSL.

Kurouosi cii0Ba: HagmipHa Aucnepcis, iHTepBalbHE [IEH3ypyBaHHs, TaHi po BmkuBaHHIL, NB2 perpecis.
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Introduction. Modelling interval censored survival data
requires complex algorithms with latent variables and is not
readily obtainable. Even more complexity added up with
over-dispersed interval censored survival data for it calls
either for mixture of latent variables distributions or gen-
eralised distributions that accommodate heterogeneity. The
latter approach pursued in the paper. In the setting of survival
analysis, interval censored data occur when an event time
is known only up to an interval. It covers majority of situ-
ations with mixed case censoring, that can include left cen-
sored, right censored, uncensored and observations that are
censored but neither right nor left censored. The last type of
censoring can occur if a subject is regularly inspected and all
that is known is that the event of interest occurred between
check-ups. The standard assumption is that this observa-
tion time is independent of the event of interest, although
the observation time may be random or fixed by design. A
classic example of mixed case interval censored datasets is
retrospective study presented by Klein and Moeschberger
(1997) [1]. Study was carried out to compare the cosmetic
effects of radiotherapy alone versus radiotherapy and adju-
vant chemotherapy on women with early breast cancer. To
compare the two treatments, a retrospective study of 46 radi-
ation only and 48 radiation plus chemotherapy patients was
conducted. Patients was observed initially every 4-6 months,
but, as their recovery progressed, the interval between visits
lengthened. The event of interest was the time to first appear-
ance of moderate or severe breast retraction. As the patients
were observed only at some random times, the exact time
of breast retraction is known only to fall within the interval
between visits. Lengthening visits is one of typical source of
heterogeneity in event counts per interval. We described the
study to put reader in a picture of real world research setups.

Methodology and methods. Given unknown exact
timing of events and quite possible heterogeneity of counts
distributions across intervals we applied Negative Bino-
mial Type 2 (NB2) distribution that effectively accommo-

require ltable)

set . seed(1966)

shape<-1.5

scalell<-exp(l,.5+1)

scalel@<-exp(1.5)

scale@l<-exp(l)

scale@@-<-exp(@)
simDatal=-data. frame time-rweibull{n-1@,
simDatad=-data. frametime=rweibull{n=18@,
simData3=-data. frame time=rweibull{n=1@,
simDatad=-data. frametime=rweibull{n=20,

dates heterogeneity. Due to complexity of the model esti-
mation is processed with MCMC Gibbs&Slice samplers.
Algorithm was developed and implemented in R package
«ltable» by Ocheredko Oleksandr [2].

To see how package «ltable» deals with aforementioned
setup we simulated interval censored survival data. First we
used Weibull r.n. generator to sample 50 values: 10 with
logscale 1.5+1, 10 with logscale 1.5, 10 with logscale 1
and 20 with logscale 0. 1.5 and 1 are regression effects of
exposures T (treatment) and C (comorbidity free status).
Shape=1.5 in all groups. Generated values fall in a range
from 0.2731 to 26.8083. It’s verifiable given seed=1966.
Let’s assume generated values are months. Afterward gen-
erated values transformed to interval censored with year
interval width and data grouped with table f() and table-
ToData() functions of package «Itable». Indicator variables
are created for years (Year2 and Year3) to estimate baseline
hazard rates hO(year). Finally offset variable is calculated
as person-years of survival for each profile, that is, for each
row of the final table. The R code is following (Fig.1):

Data structure with content displayed in Fig.2. Profiles
are composed by variables T, C, Year. Data supplied with
package «ltable» (Simdata) and processed with function
MCLogLin() of «ltable». Call to function MCLogLin() is
also displayed. Offset variable supplied to argument offset,
in given situation describing person-years of risk.

Results. Results are given in Table 1 and Figure 3.

From the output we can deduce that counts are strongly
over-dispersed (heterogeneity coefficient y < 1) [3]. Covar-
iance matrix of model parameters is not stable enough and
sensitive due to the paucity of profiles. It engenders prob-
lems discussed below.

Fit to the data is good as chi-square test is less than 1
per degree of freedom with actual value of 0.09 [4]. That is
supported by residuals report.

Next, regression effects are of expected directions and
magnitudes. Weibull model regression effects of variables

shope-shape, scale - scalell), T-1, C-11)
shape=shape, scale = scalel®), T=1, C=@2)
shope=shape, scale = scale@l), T=@, C=11)
shape=shape, scale = scale@d), T=0, (=01

simData<-rbind(simDatal, rbind(simDataZ, (rbind(simData3,simDatad4))))

simDataiYear<-roundsimDataitime/127+1
simGroupData<-simDatal ,-1]
tab=-table_f{simGroupData, "T,C,Year")
tab_p<-tableToData(tab)
tab_s<-tab_p|tab_p5iCounts=8, |
tab_siYearZ<-ifelse(tab_siYear==2,1,8)
tab_siYear3<-ifelse(tab_siYear>-3,1,8)

tab_sioffset<-c(rep(50,4),rep(10*2,2),6%3)

tab_s

Fig. 1. R code of interval censored heterogenous data generation
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y N X
T C Year Counts Year2 Year3 offset
1 00 1 20 0 0 50
2 01 1 10 0 0 50
3 10 1 9 0 0 50
& X% 1 1 0 0 50
. 20 2 1 1 0 20
8 11 2 3 1 0 20
1211 3 6 1 1 18
require(ltable)
data(SimData)
res<-MCLogLin( Counts ~ Year2 + Year3 + T + C,

SimData,

offaet, 5000)

Fig. 2. Data structure and processing with MCLogLin function call

Table 1
MCLogLin coefficients output, SimData
Coefficients Estimate Error Z value Pr(>|z|)
(Intercept) -5.100e-01 5.028e-01 1.014e+00 3.104e-01
Year2 1.160e-01 8.249¢-01 1.406e-01 8.882e-01
Year3 1.906e+00 9.589¢e-01 1.988e+00 4.681e-02
T1 -1.305e+00 6.741e-01 1.936e+00 5.283e-02
Cl -7.537e-01 5.922¢-01 1.273e+00 2.031e-01
A 3.559e+00 1.946e-01 1.829¢+01 9.563e-75
Hodel fit:
HCMC fitting
Samplers : Gibbs for expected counts, Slice for regr. coeff. and inv.var.par. phi
Language: R
Jacobian reciprocal condition number = 0.1203103
chisg/m = 0.09574534
Deviance= 0.0007742469
NULL Deviance= 0O.400395
Log.likelihood= -1B8.10798
AIC(1) = 46,21597
AIC(n) = 6.602281
BIC = 45.94562

Fig. 3. Model fit to synthetic data

T and C are positive (increase survival), that correspond to
negative effects in NB2 model (both variables reduce the
risk of event). Magnitude of T effect is larger than that of C,
that also agrees with true generation scenario.

Intercept is confluent with baseline hazard rates for first
year. Effects Year2 and Year3 depict augmented baseline
hazards in these years against previous. Therefore one can
see that each consecutive year baseline hazard grows. All
effects are sensible by sign and magnitude but are not sig-
nificant. Given obvious over-dispersion and small sample
size we can question test validity.

Let's consider power analysis to elicit whether it's due
to insufficient sample size or the model just can't substan-

tiate underlying mechanism. Let's do power analysis for
effect of C, using scale_min=1.5, scale_max=4 using func-
tion MCPower() of package «ltable», call is following:

resP <- MCPower(formula = Counts ~ Year2 + Year3 +
T + C, effect="C1", data = SimData, offset = offset, draw =
5000, scale_ min=1.5, scale max=4)

plot(resP, stencil=3)

We abstained from printing results, power curves suf-
fice (Fig.4).

Note, that we put effect quoted with the name that
appears in design matrix and output of MCLogLin() by
adding 1 to C to show that it is contrast of C=1 against
C=0.
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Fig. 4. Z-score and Power curves

With the growth of sample size the regression effect
of C obviously gains significance. Irregularity of curves is
explained by over-sensitivity of covariance matrix to data
with Jacobian reciprocal condition number less than 1.

Discussion. The combined problem of heterogeneity and
absence of precise timing calls for particular attention and
solution for such data are ubiquitous. The solutions are usually
dished up with generalised poisson regression [5] or to that
reason with mean-parametrized Conway—Maxwell-Poisson
regression [6]. First tries to relax coincidental equality of
first two moments of poisson distribution, while the second
generalizes the poisson distribution by adding a parameter
to model overdispersion. The NB2 distribution is most flexi-
ble in that its joint poisson and gamma distributions, the last
accommodates random effects, namely gamma—Poisson ran-
dom variable is a Poisson random variable with a random
parameter | which has the gamma distribution with param-
eters a and f. Given that NB2 can be suitably managed with
MCMC samplers with random effects prior distribution ren-
dered by gamma prior [3]. This is the most efficient way to
tackle over dispersed counts that is rendering it with flexible
priors. There are no to our knowledge publications shedding
the light on heterogenous counts distribution based regres-

sions power analysis, theory and implementation of which
developed by Ocheredko Oleksandr [7]. Without power
support it’s impossible to test hypotheses based on interval
censored data unambiguously. Firstly, we showed that heter-
ogeneity greatly undermines power of the test in manual to
R library «ltable» [8]. Secondly, as appeared in this case one
may lack sample power. We referred to synthetic simulated
data approach to examine the capacity of NB2 approach to
uncover true generation mechanism under heterogeneity and
absence of precise timing. Data shortage (again widespread
situation) should be supported by congruous power analysis
the benefit is also demonstrated. We suggest that tentative
example supports the effectiveness of modelling. In its turn
power analysis helps to validate the output and to reveal and
substantiate true data generation mechanism of interval cen-
sored survival data.

Conclusions. Modelling interval over-dispersed cen-
sored survival data is still a challenge due to heterogeneity
and profile shortage that underpowers hypotheses tests.

We suggest NB2 based regression to process such data
with support of power analysis.

Simulated data analysis supports the effectiveness of
modelling.
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Iixxoau 10 oiHKK BiANMOBiAHOCTI BeOcaliTiB 3aK/1a1iB 0XOPOHH 310POB’sI
cy4acHUM HU(POBUM CTaHAAPTAM

Beryn. Lludposa penpesenraris 3axia/is oxoponu 310poB’s (303) € HeoOXigHICTIO B yMOBaxX IU(POBi3alil CHCTEMH OXOPOHH 3I0POB’sI.
SIkicth BebcaiiTiB 303 € KPUTUYHO BaXKJIUBOKO, OCKLIBKH BOHH BiIIrparOTh 3HAYHY POJb Y HAJIAHHI MALIEHTAM JOCTYIY JO MEAUYHUX Ta/a0o
TeNeMEANYHUX MOCIYT, iHpopMaIii Ipo (axiBiliB, a TAKOXK T03BOJSIOTH 3pyYHO B3aEMOMIATH 13 3akianoM. Kepisaukam 303 BaXIHBO HABYHU-
THCS OLIIHIOBATH SIKICTh BeOCANTIB CBOTO 3aKJIay, 0O A0ATH PO iMIK 3aKiIasy B yMOBaxX 3pOCTalouoi KOHKYPEHIIT B MeAMdHIN chepi Ta
OLBII €()EKTUBHO 3aTOBOJIBHATH MOTPEOH MAIlI€HTIB.

Mera. Po3pobka kputepiiB st oiiHkd Bebcaiitie 303 11010 iX BiAMOBIIHOCTI Cy4acHUM CTAaHAAPTaM Ta BUMOTAM MAIliEHTIB HA OCHOBI
MDKHApPOJTHOTO Ta HAIIOHATBEHOTO JOCBIY 3 MOANBIION0 IHTETPAIliE€r0 PE3YIbTaTiB B IPAKTUYHY JisUIbHICTH Ta OCBITHIH MPOLEC IS ITiABHU-
[ICHHS TU(POBOi TPaMOTHOCTI MEIMYHMX MPAILiBHUKIB.

Marepiaan Ta Meroau. byno npoaHanizoBaHo 3aKOHOZABYI aKTH, HOPMATHBHI JJOKyMEHTH, HayKOBI IyOuiKauii Ta aHaJiTHYHi Matepi-
aJTd, IO PerIaMeHTYIOTh (yHKI[IOHYBaHHS BeOCAlTIB MeIMYHNX YCTaHOB Yy Pi3HUX KpaiHax. OcoOnmBa yBara NpHIiNsIach 3aXUCTy Hepco-
HAJbHUX JaHHUX, JOCTYMHOCTI iHpOopMaIli Ta TEXHIYHUM CTaHIapTaM, OCKUIBKHU I MyHKTHU € eleMeHTaMu 3abe3nedeHHs KibepOesneku Ta
6e30ap’epHOCTI HU(POBOTO MPOCTOPY.

Pesynbratu. byno cTBopeHo YekiucT uist omiHKH BeOcaiTiB 303, SKuil BKIIFOYAE BUMOTH JI0 iX iHQOpPMAI[IfHOr0 HATIOBHEHHS Ta TEXHIY-
Hoi peanizamii. Cepen KpuTepiiB OIiHKY 3a3HAYCHI TaKi BaXJIMBI aCHIEKTH, K HASBHICTH aKTyalabHOI iHQOpMaIIii mpo 3aKiaj, KOHTAKTHi JaHi
(baxiBI1iB, mepeik MOCIyT, MOXKIIUBICTh 3alIUCy Ha MPHUIOM OHJIAlH, Oe3neka BeOcalTy Ta HOro aaanTHBHICTh IS PI3HUX MPHCTPOIB.

3HayHa yBara IpUJUTIIAcs OOTOBOPEHHIO BaXKIIMBOCTI 3a0€3MEUSHHS JOCTYITHOCTI BeOCATIB 1T Jitofielt 3 00MeXEHUMI MOKIIMBOCTS-
MH, @ TaKO’K HAsBHOCTI pe3epBHUX KaHAJIB KOMYHIKalil y pa3i Haa3BUUaiHUX CUTYaliil OCKIIBKH BOHHM € €IEMEHTaMH peaiizamii cTparerii
CTBOpEeHHs 6e30ap’epHOro mpocTopy. OKpiM 1100 HATOJIONIYETHCS HA BKIMBOCTI BUKOPUCTAHHS OE3MEYHUX MPOTOKOIIB Mepeaadi JaHuX Ta
HeJIONyIIeHH ] IHTerpamii pekIaMu TPeTixX CTOpiH Ha caifTax, 3 METOIO IOIepe/UKEHHS BUTOKY Yy T/UBOI iH(opMarii.

BucnoBku. ITpoBe/ieHyii aHaIi3 J03BOIHB BU3HAYNTH KITIOUOBi aCIeKTH sKkocTi Bebeaitti 303. Tx Gyno odopmieHo B uekHCT, AKuil Bie
MO’KHA BUKOPHCTOBYBATH Ha TIPAKTHUL B OCBITHROMY Ta HayKOBOMY Ipolieci. BIpoBa/uKeHHs JaHOTO YEKIIMCTY B HABYAJILHUH POLIEC 0IIOMO-
xe 3700yBadyaM MEIMYHOT OCBITH OTPHMATH HABHYKH OLiHKH BeOcaiTiB 303 3 ToUkH 30py 1X 3pyYHOCTI Ta BiMOBITHOCTI CyJacCHUM CTaHAAp-
TaM. B miacyMKy 1e cipusTiMe ITiJBUIIEHHIO SKOCTI HaJaHHSI MEANYHUX MOCIYT Ta po30yH0Bi HAAIHHOT CHCTeMH II(PPOBOT OXOPOHH 300POB’SL.

Kurouoi ciioBa: 1iugposizaitis 0XOpOHHU 3M0pOB’ s, HU(POBI CTAaHAAPTH, TEIEMEIUIIMHA, 3100yBaui MEIMIHOT OCBITH, BEOCANUTH, 3aKIIa 11
OXOPOHH 37I0POB’sl, 3aXUCT IIEPCOHANBHIX JaHNUX, KibepOe3rexa.

Simon Kyrylo Ihorovych, PhD Student at the Department of Social Medicine, Public Health and Health Care Management, Dnipro
State Medical University, ORCID ID: 0000-0003-4155-5873, SCOPUS ID: 59139664000, Dnipro, Ukraine

Approaches to assessing the compliance of the websites of healthcare institutions
with modern digital standards

Introduction. The digital representation of healthcare institutions (HClIs) is a necessity in the context of the digitalization of the healthcare
system. The quality of HCI websites is critically important, as they play a significant role in providing patients with access to medical and/or
telemedicine services, information about specialists, and allow for convenient interaction with the institution. It is important for HCI managers
to learn how to assess the quality of their websites in order to maintain the institution's image amid growing competition in the healthcare
sector and more effectively meet patients' needs.

Objective. The development of criteria for assessing HCI websites in terms of their compliance with modern standards and patient
requirements, based on international and national experience, with the further integration of the results into practical activities and the
educational process to enhance the digital literacy of healthcare professionals.

Materials and Methods. Legislative acts, regulatory documents, scientific publications, and analytical materials regulating the functioning
of healthcare institution websites in various countries were analyzed. Particular attention was paid to data protection, information accessibility,
and technical standards, as these are elements of ensuring cybersecurity and barrier-free access to the digital space.

Results. A checklist for evaluating HCI websites was created, which includes requirements for both their informational content and
technical implementation. Among the evaluation criteria were important aspects such as the availability of up-to-date information about
the institution, contact details of specialists, a list of services, the ability to book appointments online, website security, and adaptability for
different devices.

Significant attention was given to discussing the importance of ensuring website accessibility for people with disabilities, as well as the
availability of backup communication channels in emergency situations, as these are elements of a strategy to create a barrier-free environment.
Additionally, emphasis was placed on the importance of using secure data transmission protocols and preventing the integration of third-party
advertisements on the websites to avoid the leakage of sensitive information.
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Conclusions. The analysis identified key aspects of HCI website quality, which were compiled into a checklist that can already be used in
practice in both educational and scientific processes. The implementation of this checklist in the educational process will help medical students
develop the skills to evaluate HCI websites in terms of their user-friendliness and compliance with modern standards. Ultimately, this will
contribute to improving the quality of healthcare services and building a reliable digital healthcare system.

Key words: healthcare digitalization, digital standards, telemedicine, medical students, websites, healthcare institutions, data protection,

cybersecurity.

Beryn. udposa penpeseHTtamis 3aKiagiB OXOPOHH
3mopoB’st (303) € HeoOXimHICTIO B yMOBax muGpoBizarii
CHCTEMH OXOPOHH 3I0POB’S 1 OMHHM 3 OCHOBHHUX IUIAXIB
peadtizaii 1[bOTO € CTBOPEHHSI BIIaCHOTO caiTy [1].

Skicth caiitiB 303 BaXkJIMBa, OCKIIBKK BOHH € KJIFOYO-
BHM JDKEPEIIOM iH(QOpPMAIIIT siKa JT03BOJISIE TAIlIEHTAM OTPH-
MarH JIOCTYII 10 MEANYHUX Ta/ab0 TeIeMeANYHUX MOCIYT,
3amKMcaTyuCsl Ha IPUHOM, O3HAHOMHUTHCS 3 aKTyaJbHUMH
HOBHHAMU 3aKJaay Ta Ji3HATHCS Ipo Horo (axiBimiB [2].
Ile 0coONMMBO aKkTyanbHO B YMOBaX CYYaCHHX MaHJCMIH,
KOJIM 3Ha9HA YACTHHA KOHCYJBTAIlill i HaBiTh JiarHOCTHY-
HUX MOCITYT MOYXKE Ha/ITaBATHCS AUCTAHIIHHO 32 IOTTOMOTOF0
TeIeMETMIHUX TEXHOJIOT1H [3].

Bucokoskicauit caiit 303 skuii Hajae BCIO HEOOXiTHY
iH(popMaIio y 3pydHoMy GhopMarti 10ar0uH IPH LEOMY PO
0e3reKy Ta NPUBATHICTh CBOIX KOPHUCTYBA4iB CIIPHSE ITiJ-
BUILIEHHIO JOBIPU 10 MEIUYHOIO 3aKjajy, 3pYYHOCTI JJIst
MAIIEHTIB Ta e(PEKTUBHOCTI KOMYHIKAIIil.

KepiBaukam 303 BaXIUBO HABYUTHUCS OIIHIOBATH
SKicTh caiity BimacHoro 303, mo0 ndaru mpo iMimk
3aKiajy B yMOBaxX 3pOCTA040i KOHKYPEHINi B Meaud-
Hiil cdepi Ta OLIBII ePEKTHBHO 33T0BOJIBHATH MOTPEOH
manieHTiB. [Hpopmallifine HamoBHEHHS Ta (YHKIIOHAI
BeOcaiTy € (hakTopamH, SIKi MOXKYTh BIUIMHYTH Ha BHOip
MalieHTa MiX KiTbKOMa MEIUYHHMH yCTaHOBAMH, OCO-
OJIMBO SIKIIO MOBa W€ MPO AUCTAHIIIHHI MOCIyrd abo
3py4HIiCTh foctymy nao iHdopmanii npo daxiBuis Ta
nocayru [4].

MeTo MOCTIIKEHHSI € pPO3po0Ka KPHUTEPIiB IS
ouinku BebcaittiB 303 mono X BigIOBIIHOCTI Cy4acHUM
CTaHJapTaM Ta BUMOTaM MAIiEHTIB Ha OCHOBI MIKHApOJI-
HOTO Ta HAIIOHAJIBHOTO JIOCBIAY 3 MOAAJBLION iHTErpa-
LI€I0 pE3yNbTaTiB B MPaKTHYHY MisIBHICTE Ta OCBITHIN
mpotiec ISl MiJBUINEHHS [U(POBOi rPaMOTHOCTI MeIUY-
HUX TPaIiBHUKIB.

MeTo0J10rist Ta METOAU A0CTiIzKeHH . [10CITIIIKEHHS
OyJI0 TPOBEICHO HUITXOM aHallizy HOPMAaTHBHO-TIPABOBOI
0a3u, 10 PETyIoE TisUTbHICTh BEOCANTIB MEIUIHHUX yCTa-
HOB y pi3HUX KpaiHax. OCHOBHUMH JpKepesnamu iH(pOp-
Mallii cTanu 3aKOHOAaBYi Ta HOPMATHBHI akT, oQiliitHi
JOKYMEHTH ypsi/IiB Ta MDKHAPOIHHUX OpraHizauiil (Harpu-
knan: data.europa.eu, ontario.ca, ema.europa.eu, eur-lex.
europa.eu, gov.au, rada.gov.ua), a Tako)X HayKoBi ImyOJtika-
1ii Ta aHATITUYHI MaTepian.

[Momyxk i 30ip JaHUX 3IIHICHIOBAIIICS 3 BUKOPHCTAHHIM
BIJIKPUTHX JDKEPEN, TAKUX 5K JIePKaBHI PEECTPH, MPaBOBi
0a3m naHWX Ta BeOCalTH BiANOBITHUX MiHICTEPCTB OXO-
POHU 310pOB's (HANPHKIJIA: MOZ.gov.ua, nszu.gov.ua, hhs.
gov, cms.gov, healthdata.gov, nhs.uk); HaykomeTpruni 6a3u
(PubMed, Google Scholar). KirrouoBumu KputepisiMu st
aHaji3y OynuM BHMOTH JI0 3aXHCTY NEPCOHAIBHHUX JaHHX,
3a0e3neueH sl JOCTYMHOCTI iH(opMaIil i namieHTiB Ta
TEXHIYHI CTaHAAPTU BeOCANTIB, OCKIJIBKH 11l IyHKTH € eJle-
MeHTaMH 3a0e3reueHHs1 KioepOesnekn Ta 0e30ap’epHOCTI
1 pPOBOTO IPOCTOPY.

Mertoau aHasi3y BKIIOYaIH HOPIBHIHHS 3aKOHOIABCTBA
pi3HUX KpaiH, 30KpeMa B YaCTHHI BUMOT 10 (PYHKI[IOHY-
BaHHs BeOCAMTIB MEIUYHHUX YCTAHOB, 3 METOK) BHSBICHHS
CIUIBHUX PHUC 1 BiAMIHHOCTeH. 3i0pani maHi Oya0 cHUCTe-
MaTH30BaHO Ta IHTEPIPETOBAHO JUIS IIOJAJIBILIOTO y3aralb-
HEHHS pe3yJIbTarTiB.

Buknan ocHOBHOro Marepiany JoCHixKeHHs. 3a
pe3ysbTaTaMy OIPAIIOBAHHS HOPMaTHBHO-TIPaBOBOI 0a3n
BU3HAYCHO, IO 3aKOPJOHHE 3aKOHOJABCTBO PEIVIAMEHTYE
JIUIIE AesKi TapaMeTpH, HAIPHUKIIAI TaKi K 6e30ap’epHICTH
ypsAOoBUX caiTiB (i B meskuX Bumaakax caitiB 303) s
Jmome 3 OOMEXEHHMH MOXIHBOCTAMH [5-9]. B Vkpa-
{HI TAKOXK CIOCTEPITaeThCs MPOTPEC B IIHOMY HAIPSIMKY,
mo BHpaxaeThcsi y «HarionanmpHiMl cTpaterii 31 CTBO-
peHHst 6e30ap’epHOro mpocTopy B YkpaiHi Ha mepion A0
2030 poky», 1e B pO3/ii «AHal3 MOTOYHOIO CTaHy Ta
BU3HAYEHHS KJIIOUOBUX MpoOiieM» BKazaHo, mo: «Llugpposi
myOnivHi cepBicu (BeOcalTH, TOAATKU, HU(POBI MOCIYTH)
HEJIOCTAaTHBO a/IallTOBaHi JUI BCIX TPYH HACEJIEHHS, a TOMY
MoTPeOyIOTh PO3pOOJICHHS Ta BIPOBAKCHHS BiIMOBITHIX
crargaptisy [10], ane Ha *ab 3BaXKarOYM Ha BOEHHI 11T JaHi
TIPOIIeCH BiIOYBAIOTHCS MOBUIBHIIIE, HIXK INIAHYBAJIOCS.

3a xopmonom [11-13], ax i B VYkpaini [14, 15] 3axo-
HOZIaBUO PENIAMEHTYIOTHCS MapameTpu Oe3meKkw Ta IMpu-
BaTHOCTI 30epiraHHs YyTIWBUX (B TOMY YHCII MEIUYHUX)
JIaHUX TPOMAJISH, ajie ix aHali3 moTpedye mo-Tmepiie cre-
iaJbHUX TEXHIYHUX KOMIIETEHI(IM SKUMHM HE BOJIOMi-
I0Th MEIUYHI MPAaliBHUKH, MO-IpYyre aJMiHICTPAaTHBHOIO
JIOCTYIly 1O CaiTy, TOMY Ili acleKTH He PO3IVISAajIuCs.
Oco0nuBa yBara npuaiisiacs OC3MEKOBHM acIeKTaM, SKi
MO)KHA OIIIHUTH CaMOCTIHHO HE Malo4H CIIeIiajbHOl TeX-
HIYHOI OCBITH.

Ha ocHoBi aHamizy iH(poOpMaIii B iHTEpPHET-IIPOCTOPI
CTOCOBHO CTaHAApTiB po3poOku BeOcaiitis [16, 17], B Tomy
grcni BeOcaittie 303 [18, 19], a Takox myOikamiii ae oi-
HIOBaM iH(popManiliHe HamoBHeHHs caiftiB 303 [2, 20]
OyJI0 CKITaIeHO YEKIINCT SKUH MICTUTh IyHKTH IS OLIHKA
caiitiB 303 (tabn. 1) 3a mkamoro Big 0 (abcomroTHO HE
peastizoBano) 10 10 (MOBHICTIO peaTi3oBaHo) /I KOXKHOTO
MYHKTY.

YeknucT MOXKHa JONOBHIOBAaTH Ta OHOBIIIOBATH
B 3QJIC)KHOCTI BiJ] PI3HUX YMOB Ta 3 IJIMHOM Hacy, ajie Ha
MOMEHT ITyOutikauii Oynu BpaxoBaHi Maiike BCi HalBasKIJIU-
Billll ITyHKTH JJIs1 OLiHKK caiTiB 303, 1m0 103BOJISIE BUKO-
PUCTOBYBATH YEKIUCT Ha IMPAKTHIIl 3 OCBITHBOIO Ta/abo
HayKOBOIO METOIO.

3a3HavueHuit 4eKIucT OylIo BIPOBAHKEHO B HABYABEHIH
MpoIieC MpH MPOBEACHHI MOAymo 3 «OpraHizamii Ta exo-
HoMikn O3». 3moOyBauaM HagaBalUCs TOSCHEHHS IIOIO
KOYKHOTO TYHKTY YEKIJIMCTa, 0COOIMBO AETalli30BaHO Oyllo
MOSICHEHO TEXHiIuHI MOMEHTH. JIjis TMpUKiIagy HaBEICHO
TOSICHEHHS JJIsl IEIKUX MYHKTIB YEKIIHCTY CTOCOBHO TEX-
HIYHOI peatizaliii, ki HagaBaucs 3100yBadam:

1) «Anpeca enexTpoHHOT momTH (a0 KOHTaKTH
B TONYJSIpHUX MeceHpkepax) 303» mel MyHKT Mae ceHc
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Yekauct a9 ouinku caiitis 303

Tabmuus 1

Ilapametp

Oninka

1. 3micTOBHE HAIOBHEHHS:

1. 3aranpHi Bigomocri npo 303:

1) IloBHa Hazea 303

2) Touna anpeca 303

3) Kepyroui opranu 303

4) Crpykrypai migposnimu 303

2. KonraxkrHa ingopmarnis 303:

1) =i Ta romuan podotu 303

2) Cxema nia'isny no 303

3) Konrakrni tenedonu 303

4) KonraxkrHi TenedoHN TEXHIYHOI TIITPUMKHU CalTy

5) Azxpeca eneKTpOHHOI MOIITH (200 KOHTAKTH B MOMYIAPHUX MeceHukepax) 303

3. MismbHicTh Ta nocayru 303:

1) Jlinensist Ha MeMYHY AisIIBHICTH

2) Indopmaliis Ipo MOXKITUBICTB, TIOPSIOK, OOCSIT Ta YMOBH OTPUMaHHS NallieHTaMU O€3KOITOBHOT
MEIUYHOT JOTIOMOTH

3) Iepeunik, 1iHK Ta NpaBWJIa HAJAHHS TUIATHUX METUYHUX TTOCITYT

4. Mennunuii nepcoHal (OCHOBHI HajlaBai IOCIIYT):

1) B

2) IMocana

3) Ocsira (kBasi(ikariisi, AUIIOM)

4) IHi Ta ronuHA poOOTH

5. TlpaBuiia npuitoMy MAaIi€HTIB:

1) BHyTpimHii nopsiiox

2) [IpaBwia 3anucy Ha MepIIHN TPUHOM

3) YM0OBHM aMOyIaTOPHOTO JTiKyBaHHS

4) YMOBH Ta TepMiHHM rocritanizaiii (3a HassBHOCTI CTalioHapy)

5) HasiBHICTb BiIOBIiJICH Ha iHIIII 4aCTi 3aTUTaAHHS

6) INpaBmiia npuiioMy rpoOMaJIsTH KepiBHHKOM OpraHizaii

6. [1paBa Ta 00OB'S3KM NAli€HTIB:

1) ITpaBa ta 060B's13ku rpomansiH y cdepi O3

2) Konrakru perionanbHux opradis O3

3) Konraxtu oprauis 3 Hamany y cepi O3 Ta 3aXUCTy IpaB CHOXKUBAYIB

4) KoHTaKTH aHTUKOPYNIIHHUX OpraHiB

II. Bumoru 10 TEXHIYHOTO PillICHHS:

1. 3po3ymimicTs iHQOpMaIIii:

1) Indopmaltisi HaBeZieHA IEPIKABHOIO MOBOIO

2) I'pamatryHa Ta opdorpadivyHa KOPEKTHICTh TEKCTY

3) BiacyTHicTh qy0maror0uoi iHpopmMariii

2. Mapkepu akTyajsbHOCTI KOHTCHTY:

1) Jlara nepiuoi myGuikariii inpopmailii Ha HEOOXiTHUX CTOPIHKAX

2) Jlata 0CTaHHLOTO OHOBJICHHS iH(OpMaIlii Ha HEOOXITHUX CTOpPIHKAX

3. Biaryku nami€eHriB

1) HasiBHiCTB BiATYKiB HA BITaCHOMY CauTi

2) HasiBHiCTB BiATYKIB Ha caiiTax TPETiX CTOpiH (Mae OyTH aKTUBHE MOCHIIAHHS)

4. HoBuHu 3axnany

1) HasiBHiCTB BifNOBITHOTO PO3/iTy Ha CalTi

2) AKTyalIbHICTb (pETYIIsipHAa OHOBIIOBAHICTb) BJIIOBIIHOTO O3y Ha CalTi

kanan YouTube, Telegam, Viber; RSS-ctpiuka)

3) MoxxnuBiCTh OTPUMYBATU HOBHHHU 3aKJIay 3py4HHM CIIOcOOOM, a He TUIBKH Ha caifTi (po3cuika e-mail;

5. BincyTHICTB Ha CaiiTi peKJIaMH TPETIX CTOPiH

6. NoctynHicTh Beiel iHopmaii 6e3 peecTpanii Ha caiTi

7. Inentucikauis caiity 303 y BebnpocTopi

1) BianoBinHicTh aapecu caiiTy Ha3Bi 3aKi1aLy
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3axiHueHHs tadi. 1

2) MoxxnuBiCTh 3HaUTU CaliT Yepes3 MOIIYKOBY CUCTEMY B IEPIIUX 5-TU MO3UIISIX MOUIYKOBOI Buaaui (3a
YMOBH 3a3Ha4YCHHS HAa3BH JIIKAPHI Ta MICTa JIc BOHA PO3TAIlIOBaHA T HE PAXYOUYH PEKJIAMHI MO3HIIIT)

00paTH B MOIIYKOBIH BHIa4l

3) BiacyTHicTh qy0OiikatiB abo cTapux Bepciil cailTy, sKi HE JO3BOJIIOThH 3PO3YMITH SIKE MOCHIAHHS

KHOITKH, TOIIIO)

8. BifcyTHicTh (QDYHKIIIOHANY, SKUI HE MPAIFOE HAJIC)KHUM YUHOM (HepoOOUi MOCHIIaHHS, HEKJTiKaOesbHi

9. MOXJIMBICTb 3alIUCaTHUCS HA IPUHOM OHJIAIH

10. HasiBHiCTh Manu caiiTy

11. HasiBHiCTb MOIIYKY 10 CalTy

OKpeMiii Bepcii)

12. HasiBHicTh Bepcil uist JTrofei 3 BajamMu 30py (SIKIIO Bce 1 Tak J00pe BUIHO, TO HEMAae HEOOXITHOCTI B

13. Po3mip TeKcTy Ta HOro KOHTPACTHICTh 3 (POHOM 3pY4Hi JUIsl CIPUIHATTS

14. IIBuaKicTh 3aBaHTA)KEHHS CaliTy HaBITh IIpU OOMEKEHil MBUAKOCTI IHTEpPHET-3'€ THAHHS

npuctpoiB: cmaprdony, 11K, nnanmern)

15. AnanTHBHICTh CalTy (CalT BiOOpakaeThCsl OAHAKOBO KOPEKTHO HA HAHOLIBII MOMIMPEHUX THITAX

16. 3'eHaHHs 3 caliToM 3a IONOMOTO0 3axuiieHoro nporokosry HTTPS.

posmsimati okpemo Binm «KowrtaktHi Temedorm 303»
OCKINIBKH e KaHAIH 3B 3Ky NPHHIWIOBO iHIIOTO THILY.
VY Bumaaxy Hag3zudaiiHux curtyamiii (HC) meBHi kaHamn
3B’SI3Ky MOXYTh OyTH TOBHICTIO HEAOCTYMHUMH [21]
1 B bOMY pa3i MmoTpiOHO moTypOyBaTHCS 3a3Majeriab PO
PE3epBHI KaHAJIM KOMYHIKAIl /Ui TOTO, 1100 3MCHIIUTH
Haciigku BrutuBy HC [22].

2) «MOXIHMBICTh OTPUMYBATH HOBHUHH 3aKjany 3pyd-
HUM CIIOCOOOM, a HE TUIBKH Ha caiiTi (po3cwika e-mail;
kaHan YouTube, Telegam, Viber; RSS-cTpiuka)» — 3HOBY
X Taku, y Bunagky HC kpame marnm pesepBHI KaHaIH
koMyHiKkarii. OKpiM IIbOTO Y BHITAJKy KOMIPOMETAIlii ITeB-
HUX KaHaIiB (HaIpWKIaMd, depe3 Kibeparaky) i BUKOPHC-
TaHHS iX 3 METOIO PO3MOBCIOKEHHS Je3iH(opMaIiii ioan
3MOXYTh Ii3HATHCS PO KOMIIPOMETAIIIIO 3 iHIIINX KaHAaJiB
3B’SI3KY 1 yOesneunTn cebe Bij MOTEHIIMHO Hebe3neuHnx
Ji# siki MorIH O OyTH BUMHEHI Y BiIOBIIb HA IMiAaBaHHS
nesindopmariii.

3) «BincyTHICTh Ha caiiTi pekjiaMu TPETiX CTOpPiH»
3MEHIIY€E BipOTiJHICTh BUTOKY YYTIMBUX AaHHX Malli€H-
TiB. YoMy  came BKJIIOUYEHHSI PEKJIAMH TPETiX CTOpiH Ha
caitti 303 mMoxe OyTu mikimuBor0? Ile moB’s3aHo 3 THM,
o pexiaMHi mepexi (PM) BOynoByroTh CBilf Kox (3 iHiIia-
THBY BIIACHHKA CAlTy) Ha IITBOBUH CAMT, IKUI THHAMITHO
obupae Ky peKiiaMy IOKa3aTd KOPUCTyBady (Tak 3BaHHU
«TapreTHHT») ISl MaKCHUMI3allil BipoTiqHOCTI epexomy 3a
PEeKITaMHUM TTOCHIAHHIM. J[71s1 migBUIIeHHs e(peKTUBHOCTI
TapreTuHry PM HeoOXimHO 3HAaTH MpPO KOPUCTyBada SKO-
Mora Oisbiie iHdopmarii. Peanizyerses 1e muisixom BOyI0-
ByBaHHsI Koxy PM Ha MakcuManbHy KUTbKICTh caifTiB. Ha
MomeHT myomikanii Google’s AdSense e HainomnyisipHi-
oo PM i BOynoBaHa Ha 48,3% Bcix caidTiB B Mepesxi [HTep-
Her [23], a ii monst punKy cepen inmux PM cknanae 99,1%
[24]. Takum ynHOM PM MaroTh MOXKIUBICT 30MpaTH BCIO
iH(pOpMALIitO TPH B3a€MOJIIT KOPHUCTyBaya 3 yciMa caiTaMu
ne BOymoano ko 1mx PM. Came mo co0i HAKOIMYCHHS
JAaHUX KOpHCTyBadiB y 0a3i manmx PM He mpexacramisie
3arpo3u, ajie mpobiieMa B TOMY, IO Ha IIbOMY BCE HE 3aKiH-
gyeTbea. Bei Bimomi PM € koMmepiiifHIMH KOMIIaHISIMH,
BIMOBIJTHO CTaBJIATH Ha TepIe MicIle BIaCHUH MPHOYTOK,
TOMY JaHi, SIKIi BOHH 30MpalOTh MOTIM HEPENpONAOTHCS
3aliKaBJICHUM CTOPOHAM, SIKHMH B TOMY YHMCIIi € AaTa-0po-

Kepu (TOProBII JaHWMH), SIKi B CBOIO Yepry 3aifMaroThCs
arperami€eo MepcoOHANbHUX NaHMX KOPUCTYBadiB 3 pi3-
HUX JDKepen Uit (popMyBaHHS SKOMOTa OUTBII TTOBHOTO
npodimto, mo0 MOTIM HepenpoAaTy ix Iie AOPOKUYE THM,
XTO TOTOBHI 3a II€ 3aIIaTHUTH (CTPaxoBi KOMMAHIi SIKUM
MOTPIOHO PO3pPaxOBYBaTH BapTiCTh 1HMBINYaJILHOTO CTpa-
XOBOT'O BHECKY, OaHKHU SIKUM MOTPiOHO MPUUHSTH PillIeHHS
PO BUAAYy KpeauTy abo HaBITh maxpai ski Xo4yTb 30171b-
IIMTH BIPOTiMHICTH YCIIiXy CBOIX 3JIOYMHHUX CXEM BHKO-
PHCTOBYIOUH SIKOMOTa OLIbIIE EPCOHATBHUX JTaHUX CBOIX
MOTEHIIHHNX XepTB) [25, 26]. TakuM YMHOM Ha OCHOBI
TEMaTUKN CTOPIHOK SIKi MPODISIHYB MAIi€HT i YaCTOTH iX
Mepersily MOXHA OIIOCEPEAKOBAHO Ii3HATHCS IEBHUH
obcsr iH(opMarmii MeOMYHOTO XapakTepy IIOJO0 IBOTO
marfienTa. Xody Haragari, [0 MEIMYHi JaHi BiIHOCITHCS
JI0 Yy TIIMBHUX 1 IPECTABISIOTh UM HE HAHOUIBIINI iHTEpeC
3 OOKy 1IaxpaiB Ta xakepis [27].

4) «3'eqHaHHs 3 caTOM 3a JIOTIOMOTOI0 3aXHUIIEHOTO
nporokosry HTTPS» no3Bossie BHIEBHUTHCS, LIO >KOAEH
3 THX, XTO (DI3UYHO NEpesiae aHi y JIaHIIOXKKY BijJ KOpHC-
TyBaya JI0 CaliTy He 3MOXke po3MmudpyBaTu iX 3MicT i Bin-
MOBiZIHO BUKOPHCTATH HOT0 MPOTH KOpHUCTyBaya. B octanHi
POKM CHUTYyallisl IIOAO 3aXWIIEHOCTI 3'€[HAHHS 3HAYHO
nokpammiace: Bix 26,9% y 2018 p. mo 84,9% y 2024 p.
[28], aie mo cux mip 3HAXOAATHCS CAWTH AKI HEXTYIOTh M
BOXJIMBUM €JIEMEHTOM 3a0e3IeueHHs] MPUBATHOCTI CBOIX
KOPHCTYBadiB. 3aXWCT 3’€THAHHS OCOOIMBO BAXKIMBHUHN
IIPY HaJlaHHI TeJIEMEIUIHNX MOCIYT 3a IOTIIOMOTOI0 CAaUTY,
OCKIUTBKH SIKIIIO MOBa e NpO OHJIAaWH-KOHCYJIBTalii, TO
MIPY BiZICYTHOCTI 3aXHCTY 3JI0BMHCHHKH MOXYTh OTPUMATH
JIOCTYII IO JaHUX TOJIOCY 1 Bi/Ic0300paKeHHS SIK MaI[ieHTa
TaK 1 JiKaps, IO 3HAYHO PO3IIMPHUTH CIEKTP MOXIUBHX
BEKTOPIB aTaKH.

[Micns HapgaHHA 3100yBadaM IOSCHEHb 10 KOXKHOMY
MyHKTy iM Oyno HajaHO 3aBJaHHS JUIS CaMOCTIHHOTO
aHainizy Oymp-skoro caiity 303 Ha Tepuropii Ykpainu 3a
JaHUM 4ekiucToM. Ilicast BUKOHAaHHS 3aBIaHHS MPOBOAH-
Jocs OOTOBOpPEHHS 3a pe3ylbTaTaMH IPOBEICHOI OIIHKH.
TaxkuM guHOM 3700yBadi OTPUMAaIM HABHYKH, SIKi TO3BO-
Js110Th owiHtoBaty caiitu 303 3 TOUKH 30py iX 3py4HOCTI,
iH(hOopMaIiiHOT HAITOBHEHOCTI Ta BIAMOBIAHOCTI Cy4acHUM
CTaHAapTaM.
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BucHoBku 3 jgociimkenns. [lposenenuid anaii3
JIO3BOJIMB BUSBHUTH KIIFOUOBI acIEKTH SIKOCTI caitis 303,
30KpemMa Oe30ap’epHicTh, iHGOpPMALiHE HAMOBHCHHS
i Gesmeka Ta MPUBATHICTH KOpHCTyBadiB. IX Gymo opopm-
JICHO B YEKJIUCT, SIKUH MOXKHa BUKOPHCTOBYBATH Ha IPaK-
THII B OCBITHROMY Ta HayKOBOMY IIpoOLeci. 3aIpoIIOHOBaHI
KpHTEpii MOXKYTh OyTH BUKOPHCTaHI JJIS BIOCKOHAJICHHS
caitriB 303, a TaKOXX JUIA ITi IBUIICHHS PiBHS IU(PPOBOI rpa-

MOTHOCTI MEJIMYHUX TPALiBHHUKIB Ta 3700yBayiB Ha Pi3HUX
PIBHAX MeIU4YHOI OCBITH. BIpoBa/pkeHHS IUX HaBUYOK
y HaBYAIBHUI Mpoliec cupusie GopMyBaHHIO Y 3700yBayiB
BIZINOBIAJILHOCTI 32 IM(POBY NPUCYTHICTH CBOIO MEIHY-
HOTO 3aKJiaJly Ta HOTO peIyTaliio B OHJIAHH-CepeOBHIILI.
B migcymKy 1€ cipusTHME IiIBHIIEHHIO SIKOCTI HaJaHHS
MEIUYHUX 1 TeIEMEINIHUX MOCITYT Ta po30ymoBi HaIiifHOT
1 (HpoBOT CHCTEMH OXOPOHH 310POB’S1.
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BruiuB BiliHM POTH PoCiiicbKOI BilicbKOBOI arpecii
HA 3aXBOPHOBAHICTh HACEJIeHHSI YKPAaiHN HA TY0epKYJIb0o3

Beryn. Meta ocitikeHHs1: TOCTIIUTH Ta MPOAHANi3yBaTH BIUB BiffHH MPOTH POCIHCHKOI BiiCEKOBOT arpecii Ha 3aXBOPIOBAHICTh HAce-
NeHHs1 YKpaiHu Ha TyOepKyIb03.

Marepiann ta metonu. Mamepianu: naHi raxy3eBoi cTaTHCTUYHOI 3BiTHOCTI 3a 2020-2021 pp (mepensoenHuit nepion) ta 2022-2023
pp (mepiox BiiiHK IPOTH POCiiichkoi BificbkoBOI arpecii). CTaTHCTHYHI AaHi HABeIEHI i3 TEPUTOPIH, sIKi MiAKOHTpONbHI Ykpaini. [TokasHuku
po3paxosani Ha 100 THc BimoBigHOro HaceneHH. Memoou: 610ni0CeMaHTHYHUH, eITiIeMiONOTiYHIH, MEIUKO-CTaTHCTHYHHH, CTPYKTYPHO-
JIOTIYHOTO aHAII3Y.

Pe3yabraTn gociimkeHsb Ta ix ofroBopenHs. 3a mepion BiliHM B YKpaiHi 3apeeCcTpPOBAHO MiJBHIICHO MOKA3HUKIB 3aXBOPIOBAHOCTI:
JIOPOCIIOTO HAceNeHHs Ha BCl popMH akTUBHOTO TyOepKynpo3y B 1,13 pasy Ta B 1,07 pa3y Ha akTuBHHIT TYOepKy/Ib03 OpraHiB JUXaHH 1 CKJIa-
1 BifmoBigHO 45,3 Ta 41,0 B po3paxyHKy Ha 100 THCSY JOPOCIOTO HACETEHHS; TUTIYOTO HACEICHHS Ha BCi GOPMH aKTHBHOTO TYOEpKYIbO3y
B 1,59 pasy Ta B 1,56 pa3y Ha akTuBHHIT TyOepKy/b03 OpraHiB AMXaHHs i ckiamu Bigmosigno 11,1 ta 9,8 B pospaxynky Ha 100 THCSY [UTAYOTO
HaceneHHs. Ha Teputopisx, sIKi BITHOCATHCS J0 30HH aKTHBHHUX OOHOBHX JIiif, BiIMIUa€ThCs JOCTOBIPHE 3HMKCHHS PEeCTpallii BKa3aHUX
nokasHuKiB. Tak, B JloHebKiil 001acTi BkazaHi MOKa3HUKH 3MeHIIMHcs 10 3,49 pasis, a B Xepconchkiil — o 38,0 pasis. JlaHe onocepenkoBa-
HO BKa3y€ Ha 3HIKEHHS JOCTYIHOCTI MEIUYHOT JOMOMOTH. Y BiJIJaJICHNX Bijl 30HH aKTMBHUX OOHOBHUX JIiif TEPUTOPIAX 3 BEIUKOIO KIIBKICTIO
BUMYIICHHX IIEPECEICHIIIB BiIMIYa€ThCs JOCTOBIPHE 3pOCTaHHS peecTpallii Bka3aHUX Moka3HHKIB. Tax, B KipoBorpancekiit o0nacti BkazaHi
MOKAa3HHUKY Tiaumamics 1o 8,90 pasis, a B BomuHcbkiii — 1o 4,73 pasis.

BucHoBku. Biiina npotu pociiicbKoi BilicbKOBOI arpecii HEraTMBHO BIUIMHYJIA Ha CTaH 3aXBOPIOBAHICTh HACEICHHsI YKpaiHu Ha TyOep-
KY/bO3.

Kurouosi ciioBa: Ykpaina, pocilickka BiliCbKOBa arpecisi, BiiiHa, TyOepKyJIb03, 3aXBOPIOBAHICTh, IIOKA3HUKH, BILUIUB.

Slabkiy Gennadiy Oleksiyovych, Doctor of Medical Sciences, Professor, Head of the Department of Public Health, Uzhhorod
National University, ORCID ID: 0000-0003-2308-7869, Uzhhorod, Ukraine
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The impact of the war against Russian military aggression
on the incidence of tuberculosis in Ukraine

Introduction. Objective: to study and analyze the impact of the war against Russian military aggression on the incidence of tuberculosis
in the population of Ukraine.

Materials and methods. Materials: sectoral statistical reporting data for 2020-2021 (pre-war period) and 2022-2023 (period of war
against Russian military aggression). Statistical data are obtained from the territories controlled by Ukraine. The indicators are calculated
per 100 thousand of the relevant population. Methods: bibliosemantic, epidemiological, medico-statistical, of structural-and-logical analysis.

Results and their discussion. During the war in Ukraine, the increase of the incidence indicators was registered: in the adult population
for all forms of active tuberculosis by 1.13 times and by 1.07 times for active tuberculosis of the respiratory organs and amounted to 45.3
and 41.0 respectively per 100 thousand of adult population; in the infant population for all forms of active tuberculosis by 1.59 times and
1.56 times for active tuberculosis of the respiratory organs and amounted to 11.1 and 9.8 respectively per 100 thousand of children. In
the territories that belong to the zone of active hostilities a significant decrease in the registration of these indicators is found. So, in the
Donetsk region, these indicators decreased to 3.49 times, and in the Kherson region — to 38.0 times. This indirectly indicates a decrease in
the availability of medical care. In areas remote from the zone of active hostilities with a large number of internally displaced persons, a
significant increase in the registration of these indicators is detected. So, in the Kirovohrad region, these indicators increased to 8.90 times,
and in the Volyn region — to 4.73 times.

Conclusions. The war against Russian military aggression has had a negative impact on the incidence of tuberculosis in Ukraine.

Key words: Ukraine, Russian military aggression, war, tuberculosis, incidence, indicators, impact.
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Beryn. TyGepkynbo3 BiIHOCHTBCS JI0 COLQJIBLHO-
HeOe3NeYHnX XBOpPOO 1 € aKTyalbHOI MEJUYHOIO0, COLi-
AJBHOIO Ta €KOHOMIYHOIO MPoOIIeMoro cydacHocTi [1,2]. 3a
JAHUMH €KCIEpTiB BiifHa MiXk YKpaiHOIO Ta POCIEI0 MOXKe
CTaTH OJHIEIO 3 HAMOUIBII KPOBONPOIHUTHHUX y Cy4acHIH
icTopii — MacmTabu BTpar 3 000X OOKIB BXKE 3HAYHO BHIII,
HIX y THIIOBi# BiliHi cyyacHoi no6wm [3]. Ekcrieptu BKazy-
I0Th Ha Te, 10 3pOCTAE 3arpo3a IMOLIMPEHHs iH(eKIiHHIX
3aXBOPIOBaHb 1 B MEpIITy 4epry Takux sk xomepa, COVID-
19, xip, momiomienit, mudTepis Ta renatut A [4]. B Hayxko-
Biif JTiTepaTypi HAWOLIbIIE HABOAATHCS JaHiI PO HETaTHB-
HUH{ BIUTUB BIHHM Ha CTaH IICUX1YHOTO 310POB’sl HACEJICHHS
Ta CTaH TPOMAJCHKOrO 3a0poB’s [5-7]. B moctymHux
iH(pOpMAaLIIHHIX JKepeaxX MyOsiKallii 1010 BILIMBY BIHHU
Ha 3aXBOPIOBAHICTh HACEJICHHS Ha aKTUBHUH TyOEpKyIIb03
BIJICYTHIH, 110 i BU3HAYMIIO AKTYaJIbHICTh JAHOTO JOCIHi-
JOKCHHS.

MeTa: [OCHiIWTH Ta MpOAHANi3yBaTH BJIHMB BilHU
MPOTH POCIMCHKOI BICHKOBOI arpecii Ha 3aXBOPIOBaHICTh
HaceJieHHs] YKpaiHU Ha TyOepKyibo3.

Marepiaau i meromu. Mamepiaru: naHi Taily3eBoi
cTatucTUaHO 3BiTHOCTI 32 2020-2021 pp. (MepeaBoeHHMI
niepion) 2022-2023 pp. (mepiox BiliHM TPOTH POCIHCHKOT
BICHKOBOI arpecii). CTaTUCTHYHI JaHi HABECHI i3 TEPUTO-

piif, siki minkoHTponbHI Ykpaini. [Toka3Huku po3paxoBaHi
Ha 100 tuc BignosigHoro HaceneHHus. I1ix yac BiliHM JaHui
MOKa3HUK 3a pErioHaMH € HEeIOCTaTHbO 00 €EKTUBHUM,
[0 BUKJIMKAHO 3HAYHOI BUMYIIICHOK MIrpalfi€ro Hace-
nenHst. KpiM 3HauHOT BUMyIIEHOi Mirpanii HaceleHHs Ha
CTaH CTAaTHCTUYHOTO OONIKY IOKa3HWKIB 3aXBOPIOBAHOCTI
HACeJICHHsI Ha TyOepKy/b03 BIUIMBA€E PiBEHb AOCTYIHOCTI
MEIMYHOT JOMIOMOTH, 1110 BUKJIUKAHO PYHHYBaHHAM iH(pa-
CTPYKTYpPH CUCTEMHU OXOPOHH 3/I0POB’ s Ta 3HIKSHHSIM 3Bep-
TAJBHOCTI HACEJIEHHS 32 MEINYHOKO TOTIOMOTOI0. Memoou:
010TI0CEMaHTHUYHHUH, €MmiAeMIONOTIYHNNA, MEIUKO-CTaTHC-
THYHUH, CTPYKTYPHO-JIOTIYHOTO aHai3y. Perionn Ykpainu
PO3/iIeH] Ha HACTYIIHI IPYIH: YaCTKOBO TUMYACOBO OKYIIO-
BaHi, aKTUBHUX O0HOBUX Mii, HAOIMKEHUX 0 30HU aKTHB-
HuX 00HOBUX JiH, BiAJaleHuX Bil 30HM aKTUBHUX OOHOBUX
niif. OcoONMMBUMYU TEPUTOPISIMU JJIsl TIPOBEJICHHS aHaJIi3y
€ lonenpka i Jlyranceka obnacri, sixi 3 2014 poky € yacr-
KOBO THMYacOBO OKYIIOBaHUMH, a 3 2022 pOKy BiTHOCSITHCS
1 10 30HU aKTUBHUX OOMOBHX IIiil.

Pe3ysabraTu. Ha novarky A0oCipKeHHs! Oyi0 BUBYCHO
CTaTUCTHYHI aHi PO IMOKa3HUKH 3aXBOPIOBAHOCTI BCHOTO
HaceJleHHs YKpaiH! Ha BCi JOPMHU aKTHBHOTO TYOEPKYIBO3Y
B po3pi3i perioHiB Ykpainu B auHamimi 2020-2023 pokis.
OTpuMaHi pe3yIbTaTH HaBeAeHO B Ta0I. 1.

Tabmuus 1
3axBOPIOBAHICTHL HACEJCHHSI YKPaiHM HA aKTHBHHUII Ty0epKyJibo3, Bei popmu, 2020-2023 pp.
. 2020 2021 2022 2023
Perion
aoc MOKA3HUK aoc MOKA3HUK adc MOKA3HUK aoc MOKA3HUK
VYkpaina 14 298 343 14 688 35,5 15052 36,7 19 851 48,4
AP Kpum Indopmartist BincyTHs
Ob6nacmi
Binnunska 424 27,6 321 21,1 557 37,1 797 53,0
Bonunaceka 390 37,9 492 48,0 496 48,7 745 73,1
JlHinporneTpoBchka 1 603 50,5 1774 56,5 2 865 92,6 2 663 86,1
JloHenpka 880 46,7 771 40,9 224 11,9 304 16,1
JKuromupcbka 435 36,0 479 40,0 544 46,1 719 60,9
3akapnarcbKka 550 44,0 614 49,2 743 59,8 920 74,1
3anopi3bka 692 41,0 649 39,0 414 253 581 35,5
IBaro-®DpaHKiBChKa 334 24,5 340 25,0 409 30,3 585 43,4
KuiBcbka 733 41,3 724 40,6 675 37,7 883 49,3
KipoBorpasncbka 424 45,8 376 41,2 594 66,2 826 92,1
Jlyrancobka 255 37,7 265 39,7 36 5,4 - -
JIbBiBChKa 878 35,2 958 38,6 1 062 432 1398 56,8
MukonaiBchKa 454 40,6 462 41,7 403 36,9 710 65,1
Opecbka 1742 73,6 2 000 84,9 1724 73,7 2330 99,6
TTonraBchka 416 30,2 366 26,8 575 42.8 795 59,1
PiBHeHcBKa 352 30,6 364 31,7 428 37,5 585 51,3
CyMcbka 351 32,9 351 334 357 345 594 57,5
TepHOmiNbCHKA 190 18,3 193 18,8 279 27,4 281 27,6
XapkiBchKa 743 28,1 758 29,0 465 18,0 989 38,3
XepcoHChKa 456 44 .4 399 39,3 219 21,9 152 15,2
XMeNbHHUIBKA 376 30,0 326 26,3 350 28,6 585 47,7
Uepkacbka 384 32,3 394 33,5 469 40,5 676 58,4
UYepHiBenbka 165 18,4 185 20,7 222 25,0 332 37,4
YepHiriBchka 355 36,1 411 42,5 338 35,6 432 454
Micma

. Kuis 716 | 245 716 | 245 | 604 | 207 | 969 | 333
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Amnani3 HaBefeHUX B TaON. 1 JaHuX J03BOJISIE 3pOOUTH

HaCTYITHI BUCHOBKH IIIOZI0 BIUIUBY BiHH IPOTH POCIHCHKOT
BIHICHKOBOT arpecii Ha 3aXBOPIOBaHICTh HaCENIEHHs YKpaiHU
Ha BCi (OpMU aKTUBHOTO TyOEPKYIbO3Y:
6 yinomy no Yxpaiui: IOKa3HUK 3aXBOPIOBAHOCTI
HACEJICHHSI JIep’KaBU Ha BCi aKTUBHI GopMu TyOEpKyIHO3y
3pic B 1,40 pasy i cknaB 48,4 B po3paxynky Ha 100 Tmc
HaceJIeHH JeprKaBH;

—  3HUDICEHHS NOKA3HUKA 3AX8OPIOGAHOCHII 3aPEECTPO-

BaHO Ha Teputopii 3 (12,0%) perioHiB 3 HalOLIBIIUM piB-
HeM Ha Tepurtopii JloHerpkoi Ta XepCOHCHKOT 00acTei:
B 2,9 pasy;
niOBUWEHHA NOKA3HUKA 3aX60pIoGaHoCmi 3apee-
cTpoBaHo Ha TepuTopii 21 (84,0%) perioHiB 3 HaOLTBIIUM
piBHEM 3pocTaHHs Ha TepuTopii YepHiBelpkoi (2,03 pasy),
Kiposorpancskoi (2,01 pasy), Bonuncsxkoi (1,93 pazy).
6 M. Kuesi: IOKa3HUK 3aXBOPIOBAHOCTI HAacEIEHHS
CTONUII JIepXKaBW Ha aKTHUBHI (OPMH TyOepKymbo3y 3pic
B 1,34 pa3u B cknaB 33,3 B po3paxyHky Ha 100 Tuc Hace-
JICHHS CTOJINIII JICP>KaBH.

B 2023 pomi rpaHmdHa pi3HHLS IMOKa3HUKA B pO3pisi
perioniB ckiana 6,06 pasis: Big 15,2 B XepcoHCHKiil 10
92,1 B KipoBorpaacekiit obmacTi.

HactymHuM KpOKOM [OCIHI/DKCHHS OyJI0 BHBUYCHHS
CTaTUCTHYHMX JIaHMX IOAO 3aXBOPIOBAHOCTI HACEICHHS
VKpaiHu Ha aKTHBHUI TyOepKynb03 OpraHiB IIUXaHHS.
OTtpuMaHi pe3ysbTaTH HaBeleHo B Tadi. 2.

AHaui3 HaBeIeHUX B Ta0Jd. 2 JaHUX JO3BOJSE 3pOOUTH
HACTYITHI BUCHOBKH II[0/I0 BIUIMBY BifHH IIPOTH POCIHCHKOL
BilicbKOBOI arpecii Ha 3aXBOPIOBaHICTh HACEIECHHS YKpaiHH
Ha aKTUBHUH TyOepKy/Ib03 OpraHiB IHXaHHS:

6 yiiomy no Yxpaiui: IOKa3HUK 3aXBOPIOBAHOCTI Hace-
JICHHS Ha aKTHBHUH TyOSpKYIT03 OPTaHiB TMXAHHS T IBUIIIHBCS
B 1,35 pasy B ckias 43,8 B po3paxyrky Ha 100 HaceneHHs;
SHUNCEHHS NOKA3HUKA 3AX680PI08AHOCINI 3aPEECTPO-
BaHo Ha TepuTopii 3 (12,0%) perioHiB 3 HAWOUIBIINM piB-
HeM Ha Teputopii Jouernpkoi (3,07 pa3y) Ta XepcoHCHKOT
(2,89 pasy) obnacreii;

nioguUUjeHHs NOKA3HUKA 3AaX60PI06AHOCMI 3apee-
ctpoBaHo Ha Teputopii 21 (84,0%) perioHiB 3 HAHOUTBIINM
piBHeM Ha TepuTopii KipoBorpancekoi (2,04 pasy), UepHi-
BerpKoi (2,01 pasy) ta [Tonrascrkoi (1,97 pasy) obnacrei;
6 M. Kuesi: TIOKa3HUK 3aXBOPIOBAHOCTI HACEJICHHS
CTONWIIl [JIep)KaBM HA AaKTUBHUH TyOepKylh0o3 OpraHiB
IUXaHHS migBuImuBcs B 1,34 pasu B cxmaB 30,2 B po3pa-
xyHKy Ha 100 TucC HaceneHHs CTOJHII AeP KaBH.

Taommi 2
3axBopIOBaHiCTh HaceJeHHsl YKpaiHM HAa aKTUBHUIA Ty0epKyJib03 opraHiB quxanus, 2020-2023 pp.
. 2020 2021 2022 2023
Perion
aoc MOKA3HUK abc MOKA3HUK abc MOKA3HUK adc MOKA3HUK
Vipaina 13 559 32,5 13 865 33,5 14 280 34,8 17 960 43,8
AP Kpum Indopmanis BiacyTHs
Ob6nracmi
BinHu1pka 397 25,8 293 19,3 493 32,8 675 449
BonuHcbka 358 34,8 451 44,0 465 45,6 635 62,3
JIHInpomneTpoBChKa 1519 47,9 1 698 54,1 2785 90,0 2512 81,2
JloHnenpka 838 44,5 729 38,7 211 11,2 273 14,5
JKuromupcoka 420 34,7 463 38,7 509 431 620 52,6
3akapriaTchka 539 43,1 602 48,3 721 58,1 879 70,8
3anopi3pka 673 39,9 626 37,6 406 24,8 524 32,0
IBano-®paHKiBChKa 321 23,5 324 239 386 28,6 537 39,8
KuiBchka 689 38,8 682 38,3 635 35,5 808 45,2
KipoBorpaacbka 389 42,0 331 36,2 558 62,2 768 85,6
Jlyrancoka 250 37,0 259 38,8 36 5,4 - -
JIbBiBCHKA 822 33,0 878 35,4 966 39,3 1220 49,6
MukonaiBcbKa 437 39,0 449 40,5 391 35,8 666 61,0
Onecbka 1 687 71,3 1917 81,3 1 646 70,3 2 001 85,5
ITonraBchka 400 29,0 355 26,0 567 422 767 57,0
PiBHeHCBKA 337 29,3 346 30,2 414 36,3 551 48,3
CyMchKa 325 30,5 315 30,0 325 31,4 546 52,8
TepHomiibChKa 167 16,1 167 16,3 257 25,2 245 24,1
XapkiBcbka 699 26,4 708 27,0 442 17,1 899 34,8
XepcoHChKa 439 42.8 382 37,6 208 20,8 148 14,8
XMebHHUIbKA 348 27,8 296 239 323 26,4 517 422
Yepkacbka 349 29,4 367 31,2 435 37,6 591 51,1
YepHiBenpka 157 17,5 172 19,3 210 23,7 312 352
UepHiriBcbka 341 34,7 398 41,1 323 34,0 386 40,6
Micma

. Kuis 658 | 225 | 657 | 225 | se8 | 195 | 880 | 302
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B 2023 pori rpaHuuHa pi3HULS MMOKa3HUKA B PO3pi3i
perioniB ckiana 5,9 pasis: Bin 14,5 B Jlonenpkiii 1o 85,5
B Onechkiii Ta 85,6 B KipoBorpaachekiii o6macTi.

Jani BUBYANUCS CTaTUCTHYHI JaHI MIOAO 3aXBOPIO-
BAaHOCTI JOPOCIIOTO HAacelieHHs YKpaiHW Ha BCi (GopMH
aKTHBHO TyOepKynbo3y. OTpuMaHi pe3ylibTaTH HaBeAeHO
B Tabm. 3.

AHaui3 HaBeJJeHUX B Ta0n. 3 JaHUX O3BOJIIE 3pOOUTH
HACTYIHI BUCHOBKH II[OJI0 BIUTUBY BifHU IIPOTH POCIHCHKOT
BiliCEKOBOI arpecii Ha 3aXBOPIOBAHICTH JOPOCIIOTO Hace-
neHHs YKpaiHu Ha Bci GOPMH aKTHBHOTO TYOEPKYIIbO3Y:

6 yinomy no Yxpaini TIOKa3HHK 3aXBOPIOBAHOCTI
JIOpPOCIIOr0 HacelleHHs1 YKpaiHu Ha Bci opMH aKTHBHOTO
TyOepKy;1p03y migBuimBcs B 1,13 pasy i ckias 45,3 B pos-
paxyHky Ha 100 HaceneHHS;

3HUDICEHHS NOKAZHUKA 3AX60PI08AHOCMI 3aPEECTPO-
BaHO Ha Teputopii 3 (12,0%) perioHiB 3 HaOUTBIIUM piB-
HeM Ha TepuTopii Xepconcrkoi (4,30 pasy) ta JloHenbKoi
(3,49 pa3y) obnacreii;

ni08UUeHHs NOKA3HUKA 3aX8OPIOBAHOCMI  3apee-
ctpoBano Ha Tepuropii 20 (80,0%) perioHiB 3 HaHOLTBIINM
piBHeM Ha Teputopii Binnumpkoi (1,62 pa3y), [Bano-Opan-
kiBcbkoi (1,49 pasy) ta Uepriserskoi (1,43 pasy) obmacteit;

6 Uepnizciecokiil 0bnacmi IOKA3HUK 3aJIMIUBCS 03
3MiH (42,3);

6 M. Kuesi TOKa3HUK 3aXBOPIOBAHOCTI JOPOCIIOrO
HaceJIeHHsI CTOJHII Jiep)KaBU Ha BCi (opMH aKTHBHOIO
TyOepKyabp03y migBuuBcs B 1,15 pasy B ckias 33,9 B pos-
paxyHky Ha 100 THC TOpOCIIOro HaceJleHHs CTOJIHMII Jiep-
JKaBH.

B 2023 pormi rpaHudHa pi3HULA TMOKAa3HUKA B po3pisi
perioHiB cknana 7,6 pa3y: Big 12,2 B XepcoHChKiit 1o 92,8
B OnechbKiit obnacri.

BinmoBinHo 10 mporpaMu AOCHTIKEHHS Aajli BHUBYA-
JIUCSl CTaTUCTHYHI J1aHi MO0 3aXBOPIOBAHOCTI JIOPOCIIOTO
HaceJeHHss YKpalHM Ha aKkTHBHHUII TyOepKy/ib03 OpraHiB
quxaHHs. OTprMaHi pe3ysbTaTH HaBeaeHo B Tadi. 4.

AHati3 HaBeJICHUX B Ta0J1. 4 TaHUX BKa3y€e HA HACTYIIHE:

6 yinomy no Ykpaini TOKa3HHK 3aXBOPIOBAHOCTI
JIOPOCIIOTO HaceNIeHHsI YKpaiHN Ha aKTHBHUH TyOepKyIb03
opraHiB auxaHHs nizsumuscs B 1,07 pasy i ckmas 41,0
B po3paxyHKy Ha 100 HaceneHHs;
SHUIICEHHS NOKA3HUKA 3AX8OPIOBAHOCI 3aPEECTPO-
BaHo Ha TepuTopii 5 (20,0%) perioHiB 3 HAHOLTBIINM piB-
HeM Ha Teputopii XepcoHcrkoi (4,28 pasis) Ta JloHenbKol
(3,73 pasi B) obnacrelii;

Tabmums 3
3axXBOPIOBAHICTH JOPOC/IOT0 HACETCHHS HA AKTHBHHUH Ty0epKy/1b03, Bei dopmu, 2020-2023 pp.
. 2020 2021 2022 2023
Perionn
adc MOKA3HUK aoc MOKA3HUK aoc MOKA3HUK aoc MOKA3HUK
VYkpaina 13 769 40,3 14 238 40,5 15052 36,7 15229 45,3
AP Kpum Tadopmariist BincyTHs
Ob6nacmi
Binaunpka 402 32,0 307 23,8 557 37,1 633 51,5
Bonmnaceka 370 46,8 469 56,9 496 48,7 528 67,3
JHinponeTpoBcbka 1539 59,2 1720 64,7 2 865 92,6 2004 79,1
Jonenpka 864 54,4 766 46,9 224 11,9 247 15,6
Kuromupcbka 426 43,8 473 47,3 544 46,1 584 61,4
3akaprnarcbka 534 55,6 589 58,8 743 59,8 710 74,5
3arnopizbka 623 44,6 585 41,0 414 25,3 440 324
IBano-®paHKiBChKa 326 29,9 316 28,0 409 30,3 482 447
KuiBcbka 707 49,7 703 47,8 675 37,7 732 51,6
KipoBorpaacbka 405 53,1 344 442 594 66,2 571 77,2
Jlyrancbka 247 43,0 260 44 4 36 5,4 - -
JIbBiBChKa 861 42.8 953 45,9 1 062 43,2 1 063 53,6
MukonaiBchKa 438 47,9 451 48,1 403 36,9 552 61,8
Opecbka 1684 88,8 1971 100,7 1724 73,7 1739 92,8
ITonraBchka 406 35,4 360 30,8 575 428 641 57,3
PiBHeHCBKA 341 38,9 350 38,3 428 37,5 431 49,6
CyMchbka 345 38,3 340 37,2 357 34,5 433 49,5
TepHOMiNBCHKA 186 22,1 193 223 279 27,4 228 27,5
XapKiBChKa 688 31,1 708 31,3 465 18,0 787 36,4
XepcoHchKa 437 52,5 391 45,9 219 21,9 99 12,2
XMenbHHUIbKA 371 36,4 320 30,6 350 28,6 445 44,6
Uepkacbka 361 36,4 369 36,4 469 40,5 503 51,9
UepHiBenbka 163 22,8 182 24,6 222 25,0 246 34,8
YepHiriBchka 348 422 404 48,2 338 35,6 338 423
Micma

. Kuis 697 | 296 714 | 293 | 604 | 207 | 793 | 339
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— niosuujeHHs NOKA3HUKA 3AX60PIO6AHOCMI 3ape-
ectpoBaHo Ha Tepuropii 19 (76,0%) perioHiB 3 HalOUIb-
MM piBHeM Ha Tepuropii KipoBorpazackkoi (1,47 pasiB) Ta
IBano-®pankiBcrkoi (1,42 pasiB) obnacTei;

— 6 M. Kuesi IOKa3HMK 3aXBOPIOBAHOCTI JIOPOCIIOTO
HaceJIeHHsS CTOJIMI Jep>KaBU Ha aKTUBHHUN TyOepKyiib0o3
OpraHiB JAWXaHHS MigBUIIUBCA B 1,14 pa3y B ckias 31,2
B po3paxyHKy Ha 100 TucC nopociioro HaceleHHs CTOJHII
JIepP>KaBH.

B 2023 pomi rpaHudHa pi3HALS ITOKa3HUKA B poO3pisi
perioHiB cknana 6,3 pa3sy: Bixg 11,8 B XepcoHcbkiit 1o 74,7
B JIHIIPOIIETPOBCHKIi 00OmacTi.

HactymHuM KpOKOM JOCHIKEHHS CTaj0 BHUBYCHHS Ta
aHani3 CTaTUCTHYHHUX JaHUX OO0 3aXBOpIOBaHOCTi JAUTA-
YOro HAaceJCHHS Ha BCi (DOPMHU aKTHBHOTO TyOCpKYIbO3Y.
OtpuMaHi pe3ysbpTaTH HaBeJeHO B Ta0I. 5.

AHaui3 HaBeleHUX B TaOII. 5 TaHWX T03BOJISIE 3pOOUTH
HACTYIHI BHCHOBKH IIOAO BIUIMBY BilfHM HPOTH pPOCiH-
chKoi BIHCHKOBOI arpecii Ha 3aXBOPIOBAHICTh AUTSIYOTO
HaceleHHs YKpaiHW Ha Bci (OpMHU aKTHBHOTO TyOepKy-
JBO3Y:

— 8 yinomy no Yxpaini TOKa3HUK 3aXBOPIOBaHOCTI
OUTSYOTO HACeNleHHS Ha BCi POPMH aKTHBHOTO TyOepKy-

03y minBuiuBes B 1,59 pasy B cknas 11,1 B po3paxyHKy
Ha 100 qUTSYOrO HACEIICHHS;

—  3HUDICEHHs HA36AHO20 NOKA3HUKA 3AX60DI06AHOCMI
3apeecTpoBaHo Ha Tepuropii 5 (20,0%) perioHiB 3 Haii-
OinpIIMM piBHEM Ha TepuTopii XepcoHchkoi (38,0 pasis),
Jonenrkoi (2,7 pasi), 3anopizbkoi (1,66 pa3iB) obmacreii;

—  niOBUWeHHSI HA38AHO20 NOKAZHUKA 3AX80PI06A-
Hocmi 3apeecTpoBaHo Ha Tepuropii 19 (76,0%) perionis
3 HaOLTbIIIM piBHEM Ha Tepurtopii KipoBorpaacekoi (7,31
pasiB), Bommucekoi (4,73 pasie), Cymcekoi (4,53 pasiB),
ITonraBcpkoi (2,16 pasiB) obnacreid;

— 6 M. Kueei TOKa3HHK 3aXBOPIOBAHOCTI IHUTIYOTO
HaceJIeHHsI CTOJIMII Jep)KaBH Ha BCi ()OPMH aKTHBHOIO
TyOepKy/Ib03y miaBuIMBCs B 1,48 pasy B ckias 4,9 B po3pa-
xyHKy Ha 100 THC AUTAYOrO HaCEJICHHSI CTOJHLI JePIKaBH.

B 2023 poui rpaHnyHa pi3HUIS IOKa3HUKA B PO3pisi
perioHiB cknana 169,6 paszis: Bin 0,5 B XepcoHChKiil 10
84,8 B KipoBorpazcekiii 001acTi.

Ha kiHemps mocmikeHHS BHUBYAIKCS Ta aHaji3yBa-
JMCSl CTAaTUCTHYHI JaHi MIO/I0 3aXBOPIOBAHOCTI AWTSIYOTO
HacelleHHs YKpaiHW Ha aKTHBHUN TyOepKylabhO3 OpraHiB
IuxaHHs. B guHamini pokiB mocmimkeHHs. OTpumMani
pe3ynbTaTé HaBeIeHO B TalmI. 6.

Tabmuusg 4
3axBOPIOBAHICTH JOPOCIOr0 HACEICHHS HA AKTUBHHI Ty0epKy/1b03 opranis quxanns, 2020-2023 pp.
. 2020 2021 2022 2023
Perionn
adc MOKA3HUK aoc MOKA3HUK adc MOKA3ZHUK aoc MOKA3HHUK
VYkpaina 13 085 38,3 12 900 36,7 13 769 40,9 13 785,0 41,0
AP Kpum Indopmartist BincyTHs
Ob6nacmi
Binaunpka 380 30,3 272 21,1 481 39,2 526 42,8
Bonunceka 341 431 383 46,5 451 57,5 467 59,5
JlHinporneTpoBchka 1450 56,1 1615 60,8 2715 107,2 1 893 74,7
JloHelbKa 824 51,9 710 434 207 13,0 221 13,9
Kuromupcbka 414 42,5 441 44,1 494 51,9 501 52,7
3akapnarcpka 524 54,6 561 56,0 696 73,0 682 71,6
3amnopi3bka 605 433 539 37,8 376 27,7 401 29,5
IBano-®paHkiBChKa 313 28,7 291 25,8 373 34,6 442 40,9
KuiBcbka 665 46,8 639 43,4 612 43,1 669 47,1
KipoBorpaacbka 374 49,1 294 37,8 463 62,6 534 72,2
Jlyrancobka 242 42,1 253 433 35 6,2 - -
JIbBiBCBKA 807 40,1 824 39,7 957 48,2 925 46,6
MuxkosaiBcbKa 424 46,3 426 454 384 43,0 520 58,2
Opecbka 1633 86,1 1743 89,0 1 586 84,6 1475 78,7
ITonraBchbka 391 34,1 341 29,1 549 49,1 618 55,2
PiBHeHCBKA 328 37,4 328 359 399 46,0 406 46,8
CyMmchbKa 320 35,6 297 32,5 320 36,6 392 44,9
TepHoninbchKa 165 19,6 163 18,8 255 30,8 196 23,6
XapkiBCbKa 650 29.4 646 28,6 431 19,9 724 33,5
XepcoHchKa 420 50,5 363 42,6 200 24,7 96 11,8
XMeNbHHUIbKA 344 33,8 272 26,0 314 31,5 390 39,1
Uepkacbka 330 33,2 318 314 419 433 444 45,8
UepHiBenbka 155 21,7 168 22,7 202 28,6 229 324
YepHiriBchka 336 40,7 375 44,7 298 37,3 303 37,9
Micma

. Kuis 644 | 273 714 | 293 | 552 | 236 731 31,2
M. CeBacTonosib Indopmartist BincyTHs
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Amnaii3 HaBelleHUX B TaOl. 6 JaHHUX J03BOJISIE 3pOOHTH

HACTYIHI BUCHOBKH IIIO/I0 BIUIUBY BIHHH MPOTH POCIHCHKOT
BiMICHKOBOI arpecii Ha 3aXBOPIOBAHICTh AUTAYOTO HACEIICHHS
VYKpaiHu Ha aKTUBHUI TyOEpKy/Ib03 OpraHiB AMXaHHS:
6 yinomy no Ykpaini TOKa3HHK 3aXBOPIOBAHOCTI
JUTSYOTO HACEJICHHS Ha aKTHBHUH TyOepKy/Ib03 OpraHiB
IUXaHHS TigBumwBes B 1,56 pasy B ckiaB 9,8 B po3pa-
XyHKy Ha 100 1UTS90r0 HaceJleHHS;

—  BHUDICEHHS HA36AHO20 NOKA3HUKA 3AX80PIOBAHOCMI
3apeecTpoBaHO Ha teputopii 6 (24,0%) perioHiB 3 Hai-
OinpmuM piBHEM Ha TepuTopii XepcoHcbkoi (19,6 pasis),
Hownerpkoi (2,35 pa3sy), Xapkiscekoi (1,78 pazy);
niOBUWEHHA HA36AHO20 NOKA3HUKA 3AX60pPIo6a-
Hocmi 3apeecTpoBaHo Ha Tepuropii 18 (72,0%) perionis
3 HalOLIbIIMM piBHEM Ha Teputopii KipoBorpaacekoi (8,90
pa3y), Cymcrkoi (5,23 pa3sy), Bonuncbkoi (4,44 pasy), Uep-
HiriBcbkoi (3,09 pasy) obnacreid;

6 M. Kuesi MOKa3HMK 3aXBOPIOBAaHOCTI AWUTSIYOTO
HaceJIeHHs CTOJMII Jep)KaBH aKTUBHUI TyOEpKyIb03 Opra-
HIiB nuxaHHs miaBummBes B 1,2 pasy B ckias 3,0 B po3pa-
xyHKY Ha 100 THC TUTAYOTO HACEICHHS CTOJNII JePyKaBH.

B 2023 pomi rpaHndHa pi3HHULS IMOKa3HUKA B pO3pisi
perioniB ckiana 162 pasu: Big 0,5 B Xepconcokiit 1o 81,0
B KipoBorpascekiii 06macTi.

BucHoBkwu. 3a niepiof BiiHU B YKpaiHi 3apeecTpOBaHO
MiJBUIICHO MMOKA3HUKIB 3aXBOPIOBAHOCTI: JOPOCIIOrO
HaceJieHHs Ha BCi pOPMHU aKTUBHOTO TyOepKyinbpo3y B 1,13
pa3y ta B 1,07 pasy Ha akTUBHUI TyOepKyJab03 OpraHiB
JIMXaHHS B CKJIAJH BiAmoBigHo 45,3 Ta 41,0 B po3paxyHKy
Ha 100 THCSY AOPOCIIOTO0 HaceleHHS; JUTSY0ro Hace-
JIEHHS Ha BCi (OPMH aKTUBHOTO TyOepkymbo3y B 1,59
pasy Ta B 1,56 pa3y Ha aKTUBHHUI TyOepKynb03 OpraHiB
IUXaHHSA B CKJam Binmosigao 11,1 Ta 9,8 B po3paxyHKy Ha
100 Trcsta quTsdoro HaceneHHs. Ha Tepuropisx, sKi Bia-
HOCATBLCS 10 30HM aKTMBHUX 0OHOBHUX HiH, BIAMIYA€THCS
JIOCTOBIpHE 3HIKECHHS PEECTparlii BKa3aHUX MOKa3HHUKIB.
Tak, B JloHeupKii 00macTi BKa3aHi MOKa3HUKH 3MEHIIIH-
qucst 1o 3,49 pasie, a B XepcoHchkiit — 10 38,0 pasis.
JlaHe ormocepeIKOBaHO BKa3y€e Ha 3HMKCHHS JIOCTYIHOCTI
MEIUYHOI JOIMOMOTH. Y BifJalieHUX BiJl 30HU aKTHBHHUX
0OHOBHX /il TEPUTOPISLX 3 BEIHKOIO KUIBKICTIO BUMYIIIE-
HUX TIEPECENICHI[IB BiIMI9a€ThCSA JTOCTOBIpHE 3pPOCTaHHS
peectparii Bka3zaHMX mMoka3HUKiB. Tak, B KipoBorpan-
CBbKil 00acTi BKa3aHl MOKa3HUKHU MiABUIMINACSI 10 8,90
pasziB, a B BommHChKiil — mo 4,73 pasiB. Takum guHOM
BilfHa TPOTH pOCIHCHKOi BIHCHKOBOi arpecii HETaTHBHO
BIUIMHYJIa Ha CTAaH 3aXBOPIOBAHICTh HACEJICHHS YKpaiHu
Ha TYyOepKY/Ib03.

Tabmuus 5
3axXBOPIOBAHICTH JUTAYOr0 HACEJICHHS HA aKTUBHMII Ty0epKyJIbo3, Bei popmu, 2020-2023 pp.
. 2020 2021 2022 2023
Perionn
aoc MOKA3HUK aoc MOKA3HUK adc MOKA3HUK aoc MOKAa3HUK
VYkpaina 529 7,0 450,0 7,2 566 7,7 818,0 11,1
AP Kpum Tadopmariist BiacyTHs
Obnacmi
Binaunpka 22 7,8 14 6,0 18 6,6 16 5,8
Bonmnaceka 20 8,4 23 11,5 19 8,1 93 39,7
JlHinponerpoBchka 64 11,1 54 11,2 73 13,0 117 20,9
Jonenpka 16 5,4 5 2,0 6 2,0 6 2,0
Kuromupcbka 9 3,8 6 3,1 17 7,4 23 10,1
3akaprnarcbka 16 5,5 25 10,2 27 9,4 34 11,8
3arnopizbka 69 23,8 64 26,6 30 10,7 40 14,3
IBano-®DpaHKiBChKa 8 2,9 24 10,5 13 4,8 11 4,1
KuiBcbka 26 7.4 21 6,7 27 73 21 5,7
KipoBorpaacbka 19 11,6 32 23,5 99 62,7 134 84,8
Jlyrancpka 8 7,9 5 6,1 1 1,0 - -
JIbBiBChKa 17 3,5 5 1,2 14 2,9 29 6,1
MukonaiBchKa 16 7,8 11 6,5 7 3,5 23 11,7
Opecbka 58 12,4 29 7,3 65 13,9 70 15,0
ITonraBchka 10 473 6 3,1 19 8,4 21 9,3
PiBHeHCBKA 11 4,0 14 6,0 15 5,5 19 7,0
CyMcbka 6 3,6 11 8,0 5 3,1 26 16,3
TepHOMiNBCHKA 4 2.1 - - 4 2,1 7 3,7
XapkiBcbKa 55 12,8 50 14,0 14 3,3 31 7,4
XepcoHChKa 19 9,8 8 4,9 8 42 1 0,5
XMeNbHHUIbKA 5 2,1 6 3,1 12 5,3 17 7,5
UYepkacbka 23 11,8 25 15,4 17 9,0 30 15,9
UepHiBelbka 2 1,1 3 2,0 10 5,5 6 3,3
YepHiriBchka 7 4,4 7 5,4 25 16,5 15 9,9
Micma
. Kuis 19 33 2 | 04 | 21 | 37 | 28 | 49
M. CeBacTonosib Tadopmartist BincyTHs
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Tabnuus 6
3axBOpIOBaHICTH JUTAYOr0 HACEJeHHS HA aKTUBHHUIA Ty0epKyJibo3 oprais quxanus, 2020-2023 pp.

. 2020 2021 2022 2023
Perionn
abc¢ TMOKA3HUK abc¢ MOKA3HUK abc TMOKAa3HUK abc MOKA3HUK
VYkpaina 474 6,3 398,0 6,3 511 7,0 723 9,8
AP Kpum Indopmariist BincyTHs
Ob6nracmi
Binnuneka 17 6,0 9 3,8 12 4.4 13 4,7
BonuHcbKa 17 7,2 21 10,5 14 6,0 75 32,0
JIHinporneTpoBcbka 63 10,9 53 11,0 70 12,5 116 20,7
JloHenpka 14 4,7 4 1,6 4 1,4 6 2,0
Kutomupcbka 6 2,5 5 2,6 15 6,6 18 79
3akaprarchka 15 5,2 25 10,2 25 8,7 32 11,1
3amnopi3bka 68 23,4 62 25,8 30 10,7 39 13,9
IBano-®paHkiBChKa 8 29 21 9,2 13 4.8 11 4,1
Kuisceka 24 6,8 16 5,1 23 6,2 18 49
KipoBorpanaceka 15 9,1 28 20,5 95 60,2 128 81,0
Jlyranceka 8 7,9 4 49 1 1,0 - -
JIbBiBCBKA 15 3,1 4 1,0 9 1,9 20 42
MuxkoJsaiBCcbKa 13 6,4 9 5,3 7 3,5 20 10,1
Onecpka 54 11,5 22 5,5 60 12,9 57 12,2
ITonTaBcrka 9 3,9 4 2,1 18 8,0 20 8,9
PiBHeHCBKA 9 3,3 10 43 15 5,5 17 6,2
CyMchbka 5 3,0 8 5,8 5 3,1 25 15,7
TepHominbChKa 2 1,0 - - 2 1,1 5 2,6
XapkiBcbka 49 11,4 47 13,1 11 2,6 27 6,4
XepcoHChKa 19 9,8 8 49 8 4.2 1 0,5
XMenpHHIbKA 4 1,7 5 2,6 9 4,0 12 53
Uepkacbka 19 9,7 22 13,6 16 8,5 26 13,8
UepHiBenpka 2 1,1 3 2,0 8 4.4 5 2,8
UYepHiriBcbka 5 3,2 7 5,4 25 16,5 15 9,9
Micma
. Kuis 14 2,5 1 [ 02 | 16 2,8 17 3,0
M. CeBacTonoisb Iaopmaris BincyTHS
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Cy4acHi HanpsAAMKY BIIPOBAa/I’KeHHs1 BeJIMKMX MOJeJIeil IITYYHOIr0 IHTeJIeKTy
B OXOPOHY 310poB’s. Orisj Jiteparypu

Beryn. Benuki Mozeri ITYYHOTO iHTENEKTY (UM SK 1€ 1X 3aBeIeHO Ha3MBAaTH — «0a30Bi MOZIENi») € BiIHOCHO HOBUMH XMapHHMH ITIPO-
TPaMHIMH KOMIUIEKCAMH Ta PIICHHSIMH, SIKi CTIeHiali3yloThCa B pOOOTI 3 BEMMKAMHI MacHBaMH JaHHX Ta mapamerpis. [licis mpoBeneHHs
TIOTIePEeJHBOT0 HABYaHHS TaKi MO JEMOHCTPYIOTh pa3iody IPOAYKTHBHICTh Y BUKOHAHHI PI3HOMAHITHUX IPUKIAJHAX Ta TEOPETHIHUX
3aBaHb. B 0XOpoHi 3710pOB’s 1OsIBA BENMKUX MOZENEi! INTYYHOTO 1HTEIEKTY CIIOHYKaja 10 PO3BUTKY HOBOT ITapafvrMH JUIs YIOCKOHANEHHS
Ta PO3BUTKY METOAOJIOTIYHHX Mi/IXOAIB B OLIHIII JaHUX Ta PO3POOKH CHCTEM MPUIHATTS PillleHb.

MertonoJoriss Ta MeToau AOCTiIKeHHS. MeTa MOCTIKEHHS — MpOaHai3yBaTH NOCTYIHI JKepeia HayKOBO-MeOW4HOi iH(popmarii,
TIPHCBSYEH] MUTAaHHSAM 3aCTOCYBAHHS BEJIMKMX MOJIENEeH MITYYHOTO iHTEIEKTy B OXOPOHi 310poB’s. Byro 3nificHeno iHpopmaniiHmii momyk
JocTymHOT iHdopMarii y BigkpuTux 6a3ax MeanuHux myomikaiit — «PubMedy, «Researchgatey», «Google Scholar» Ta enekTpoHHi aemno3ura-
pii TEKCTIiB HAYKOBHX YCTAaHOB Ta 3aKJIafliB OcBiTH. [ TnOMHa mouyky craHoia 10 pokis.

Bukiiax ocHOBHOro Matepiajy A0CTizKeHHs. SICKpaBUM TPUKIAJIOM BEIUKHUX Mojielel mTyqHoro iHTenekty € «ChatGPT», «Microsoft
Copilot», «Google Gemini», «Claude», «Segment Anything» Ta «Copy.ai». Bemvki Moesni ITyqHOTO iHTENEKTY IOCTYIOBO CTAIOTh ITOTYKHUMH
IHCTpYMEHTaMH JUIsl BUPIIIEHHs PI3HOMAaHITHUX 3aBIaHb y Tally3i OXOPOHHM 310poB’s. Ha choromui MoXkHa BU3HAYUTH CIM KITIOYOBHX CEKTODIB
OXOPOHH 3[J0POB’sl, B MeKaX AKUX MO)KHA BU3HAYMTU CYTTEBUI BILTHB BEIMKHMX MOJIEJIeH IITYYHOTO iHTenekTy: 1) 6ioindopmaruka; 2) MeandHa
TIarHOCTHKA; 3) MeIM4Ha Bi3yauisauis; 4) MenndHa iHQOpMaTHKa; 5) MeMYHa OCBITa; 6) TPOMAJICHKE 3I0POB’s; 7) MEANYHA POOOTOTEXHIKA.
CyuacHi Benmuki Mozeni 11 € BixHOCHO «crpnMm» Ta MOTPeOyIOTh YIOCKOHAJIEHHS Ta a[alTalii 10 KOKHOTO CeKTOPY OXOPOHH 30POB’S.

BucHOBKH. 3 yacoM BeNHMKi MOZENI IITYYHOTO iHTEJIEKTY MOXKYTh CTaTH 000B’I3KOBUMH KOMITOHEHTAMHU CUCTEMH OXOPOHH 3/10POB’sL, SIKi
OymyTb 3a0e3medyBaTH 1i (PyHKI[IOHYBaHHS Ta IOAAJIBIINIA PO3BUTOK. BapTo BiA3HAYNTH MOCTiHHI 3MiHH TapaurMi PO3BUTKY MITYYHOTO iHTe-
JIEKTY, IO CIIPHSE CTBOPEHHIO BEMKUX MOJENEH IITYYHOTO IHTENEeKTY Uil TpaHC(hopMaIlil pi3HUX CEKTOPiB OXOPOHH 370pOB’s Ta Gionorii.
[Nomanpmmyit yeHimHmiA po3BUTOK CIIBIIpAL[i IITYYHOTO iHTENEKTY 3 0XOPOHOIO 310pOB’sI TOTPeOye BBEIECHHS NIEBHUX PETYIATOPHUX ITiIXOAIB
TS 3HIDKCHHSI TIOTEHLIHHUX PU3HKIB Ta 3arobiraHHs KOHQIIKTIB iHTepeciB, 110 J03BOJIUTH BUBECTH Ialy3b Ha HOBUI €Tar PO3BHUTKY.

Kiio4oBi ciioBa: mTyqHuMii iHTEIEKT, MOZIETi, OXOPOHA 3[0POB’sl, 0i0JIOTisl, YIOCKOHANCHHSL.
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The modern directions of implementation of the large models of artificial intelligence
in health care. Review

Introduction. Large models of artificial intelligence (or as «base models») are relatively new cloud software complexes and solutions that
specialize in working with large arrays of data and parameters. After conducting preliminary training, such models demonstrate impressive
performance in performing a variety of applied and theoretical tasks. In health care, the emergence of large-scale artificial intelligence (Al)
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models has prompted the development of a new paradigm for the improvement and development of methodological approaches in data
evaluation and the development of decision-making systems.

Research methodology and methods. The purpose of the study is to analyze the available sources of scientific and medical information
devoted to the application of large models of artificial intelligence in health care. An information search of available information was carried
out in open databases of medical publications — «PubMed», «Researchgate», «Google Scholar and electronic depositories of texts of scientific
and educational institutions. The search depth was 10 years.

Presentation of the main research material. A prime example of large Al models are «ChatGPT», «Microsoft Copilot», «Google
Gemini», «Claudey, «Segment Anything» and «Copy.ai». Large-scale artificial intelligence models are gradually becoming powerful tools for
solving various tasks in the field of health care. Today, seven key sectors of health care can be identified, within which the significant impact of
large models of artificial intelligence can be determined: 1) bioinformatics; 2) medical diagnosis; 3) medical imaging; 4) medical informatics;
5) medical education; 6) public health; 7) medical robotics. Modern large Al models are relatively "raw" and need to be refined and adapted
to each healthcare sector.

Conclusions. Over time, large models of artificial intelligence may become mandatory components of the health care system, which
will ensure its functioning and further development. It is worth noting the constant changes in the paradigm of the development of artificial
intelligence, which contributes to the creation of large models of artificial intelligence for the transformation of various sectors of health
care and biology. The further successful development of cooperation between artificial intelligence and health care requires the introduction
of certain regulatory approaches to reduce potential risks and prevent conflicts of interest, which will lead the industry to a new stage of

development.

Key words: artificial intelligence, models, health care, biology, improvement.

Beryn. Benuki mMozeni MmITydyHOTO iHTENEKTY (YU SK
e iX 3aBeJICHO Ha3uBaTH — «0a30Bi MOJEII») € BiTHOCHO
HOBMMH XMapHHMH HPOTPAMHUMH KOMIUIEKCAMH Ta
PIICHHSIMH, SIKi CIIEHialli3yIOThCS B pOoOOTi 3 BEIMKUMH
MacHWBaMU JaHUX Ta MapaMeTpiB, BETUYUHU Ta KiJTbKiCTh
SIKHX MOXYTh OyTH mMoHajA Minbsipau. [licims mpoBeneHHS
MOTIEPEAHHOTO HABYAHHS TaKi MOIENl IEeMOHCTPYIOTh
pa3iouy MPOAYKTUBHICTh Y BHKOHAHHI Pi3HOMaHITHHX
OPUKIaTHUX Ta TEOpPEeTWYHHX 3aBaaHpb [l, 2]. Xoua Ha
CHOTOJIHI TEpeBaKHA OUIBIIICTh PE3YJBTATIB MOTPEOye
nesikoi BepuGikalii Ta peTenbHOI eKCIEepPTHOI OI[IHKH.
SIcKkpaBUM MPUKIIAJI0M BEJIIMKUX MOAEJIEH ITYYHOTO 1HTe-
nexty (ILI) € «ChatGPT», «Microsoft Copilot», «Google
Gemini», «Claude», «Segment Anything» Ta «Copy.ai».
MOXIIMBOCTI 3a3HaYCHHX NPOTPAMHMX PIlIeHb Ta MOJe-
Jel Ta MOoINepenHi pe3yabTaTH iX 3aCTOCYBaHHS B PI3HUX
HanpsAMKax TOCIOAAPIOBAHHS CIIOHYKAIOTh HAIINX Cydac-
HUKIB YSIBUTH JJAJIEKOCSKHUH BIUIUB, SIKHI MOXKYTh MaTH
Benuki mogemi LI ta ixuiii motennian TpanchopmyBaru
pi3Hi cepu xkuTTS MrOACTBA. B 0XOpOHI 3710pOB’s TMOsIBa
BEJIMKUX MOZEJEH INTYYHOTrOo IHTENEeKTy CHOHyKala Jo
PO3BHUTKY HOBOi NapaJuIMU JJIsl YIOCKOHAJCHHS Ta PO3-
BUTKY METOJIOJIOTIYHMX MiAXO/IB B OLIHII JaHUX Ta PO3-
pOOKHM cUCTEeM NPUHHATTS pilieHb. BapTo 3a3HauuTH, 10
MacmTad MyITbTUMOJANBHHAX JaHUX Yy OlOMEIHMIUHI Ta
OXOpOHI 37I0pPOB'St TOCTIHHO PO3IMINPIOETHCS, OCOOIUBO
1oro picT iHTeHCH(iKyBaBCs MICISI BIIPOBAKCHHS IT1X0-
JiB TIHOOKOTO HaBYaHHS, SIKe 3a0e3Ieuye IPYHT AT po3-
poOKwH, TepeBipky Ta BIOCKOHAJICHHS BEIIMKHX MOJEIeH
LT mnst 3acTocyBaHHs y chepax, OB’ I3aHUX 3 OXOPOHOIO
310poB’sim [3, 4 ].

MeToa0J10Tisl T2 METOAU AOCTiIZKEHHS

MeTta JocaiIzKeHHsI — IpOaHaji3yBaTH JOCTYIHI JpKe-
pena HayKoBO-MeQU4HOI iH(popMarii, MPUCBsUEHI MHUTaH-
HSIM 3aCTOCYBaHHSI BEJIMKUX MOZIEJIEH IITyYHOTO IHTENIEKTY
B OXOPOHI 37J0pOB 5.

Marepiaiim Ta MeTOAW AOCTIIKeHHS: Oyno 3Iiid-
CHEHO iH(opMalniiHU{ TOmyK JocTynHOi iH(popMamii
y Bimkputux 0a3zax MemwvHHX IyOmikamiii — «PubMedy,
«Researchgate», «Google Scholar» Ta exexTpoHHI n1eno3n-
Tapii TeKCTiB HAYKOBHX yCTAHOB Ta 3aKjajiB OCBITH. [ JH-
6mHa nomnryKy crtanoBuia 10 pokis.

Bukisiag ocHOBHOIO MaTepiajy q0CaiIzKeHH s

Aoanmauyisa eenuxkux mooeneil WmyuHozo inmenexKmy
011 nOMped 0XopoHU 300p06’°a ma dionozii

Ha cporoyiHi Mo)kHa BU3HaYHUTH CiM KIIFOYOBHX CEKTOPIB
OXOPOHH 3[J0POB’SI, B MEXaX SIKMX MOXKHA BU3HAYUTH CYTTeE-
B BIUTMB BEIMKUX MOJEJICH ITyYHOTO iHTeNneKry: 1) 6io-
iH(popMaTHKa; 2) MEIUYHA J[IarHOCTUKA; 3) MEIIYHa Bi3y-
amizamis; 4) MenudHa iHQOpMAaTHKa; 5) MEIWYHA OCBiTa;
6) rpoMazicbke 3M0pOB’s; 7) MemTUdHa POOOTOTEXHIKA.

3po3ymino, mo cydacHi Benuki mozeni LI e BigHOCHO
«CHUpUMI» Ta TOTPeOyIOTh YIOCKOHAJICHHS Ta amanTarii
JI0 KOXXHOTO CEKTOPY OXOPOHHM 3JI0POB’Sl, TOMY KPHTHYHA
OIliHKa iX MepeBar Ta HEMOJIKIB, MPOCICKTUBHHUN aHai3
Ta MOJICIIIOBAHHS € HEOOXIAHMM JUIsl MOAANBILIOTO YCIIiII-
HOT'O 3UTy9YeHHs BEJIMKUX MOJIEJIEH IITYYHOTO iHTENEKTY JI0
TpaHchopMallii rary3i 0XopoHu 310poB’si. [Tosia Ta BipoBa-
mkeHHs ChatGPT B poOoty B 6arathox cepax rocrmomapro-
BaHHS Ta BUPOOHMIITBA BUKIIMKAIO HOBY XBHIIIO PO3POOOK
Ta posropraHHs Benmuknx mozpeneit L. PospoOHukm mome-
neii «ChatGPT» Ta «Segment Anything Model» Bix camoro
MOMEHTY 3aIlyCKy B POOOTy IOBOJNI iHTEHCHBHO TOYAIA
aKTHBHI [OCTIDKEHHS B Taly3li MEIWIMHH Ta OXOPOHHU
310poB's. Hespaxaroun Ha Te, IO CHUIBHOTA IITYYHOTO
IHTEJIEKTY Ta BIAMOBIAHI MPOrpaMHi PIllIEHHS € HOBATOp-
cbkuMH, (haxtnuHo Benuki mozeni LI 3’sBunucst Habararo
paHilie, i 11e CTaj0 OCHOBOIO JUIsl POOIT HaJ| BIIPOBAIXKEHHSIM
y npaktuky mozeni « Transformer» me y 2017 pori, mo npu-
CKOPHJIO PO3pOOKY cydacHUX Benukux monenei 11 [4, 5].

OcTaHHI JOCSATHEHHS B rajly3i HAyKH IPO JIaHi Ta ajiro-
PHUTMIB IITYYHOTO IHTENEKTY HaImmiy Benuki moxaem 1T
MOCWJICHOIO TeHEPATHBHICTIO Ta BUIIUMH MOXXIMBOCTSIMHU
apryMeHTanii, a TAaKoXX 3arajJbHUM IHTEJICKTOM MHUISXOM
HaKONMYEHHS JIOCBiTy BHKOHAHHS OaraTthox 3aBlaHb. Lle
MiABHUIIIIIO MPOAYKTHBHICTE POOOTH MOZEIi A0 BHHITKO-
BOTO PiBHS, HaBiTh 32 HAABHOCTI Majoro o0CATYy BBiTHHX
JAHKX, 110 3HAYHO BiAPI3HAE X BiJ paHHIX [ITMOOKHX MOJIC-
neii. Hampukian, Ha 3amuT Mpo MEJU4YHY KOHCYJIBTALilo,
momenb «ChatGPT», 3acHoBana Ha TexHomorii «GPT-4»,
YCHINIHO JEMOHCTPYE 3/1aTHICTh MPUTaAyBaTH MOTIEPEIHIO
PO3MOBY Ta MOXKJIMBICTH KOHTEKCTyaulizalil MmonepenHbol
icTopii XxBopoOu kopuctyBada. Tomy npu GopmyBaHHI Bif-
MOBiJl BKa3aHa MOJEJb JAEMOHCTpPYE HOBHH piBEHb iHTe-
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JIEKTY, YUM TIEPEBHUIILY€ MOXKIUBOCTI IIPOCTOTO AJITOPUTMO-
BAHOTO 3ac00y MEPEBIPKU CUMIITOMIB [6].

lonpaBna, omHUM i3 CyTTEBHX CIaOKUX Micup ((ak-
THUYHO, By3bKa «TOPJISTHKA Y IUISIILIKKY) Y PO3BUTKY KOHTP-
OJIbOBAHUX MEOUYHUX 1 KIIHIYHUX BEJIMKHX MOJIEIEeH
LITYYHOTO iHTEJIEKTY € T€, [0 BOHU MOTPEOYIOTh BEIUKOTO
MacuBy aHOTOBAaHMX JaHUX Yy MaciiTaOi HaBYAHHS BKeE
ycmimHo QyHKIioHansHO1 Mozeni. Ilpore Taki aHoTamii
MalOTh POOWUTHCS BHCOKOKBai(hikOBaHUMH (HaXiBISIMU
B TIEBHIN raiy3i 3HaHb, 10 YaCTO € JOPOTUM 1 TPYAOMICT-
kuM. Taka cuTyarist IpU3BOANUTH 0 BUKOPUCTAHHS MOJie-
JIIMH B pOOOTI BEIMKOMACIITAOHUX MEAWYHHUX 1 KITIHIY-
HHUX JaHUX 13 MOMEPEeIHIMH BUCOKOSKICHUMH aHOTAIlISIMHU
npu (GopMyBaHHI BiANMOBiAl Ha equHuil 3amuT. OqHAK 1€
BXK€ HE MOXe OyTH BY3bKUM MiCLEM JUIsl BEJIMKUX MOjie-
neii 111, ocKiNbKN BOHH MOXYTh CaMOCTIHHO BUKOPHUCTO-
BYBaTW CAMOKOHTPOJIb 1 MiJKPIIUICHHS MiJ Yac HaBYaHHS,
3BUIBHEHHS BiJI aHOTALII{HOTO Tsraps Ta poOOYOro HaBaH-
Ta)XCHHS NIPH ONIEPYBaHHI BEJIMKOMACIITA0OHUMH aHOTOBA-
HUMH Habopamu nanux. IlocTiiiHe 3pOCTaHHS BHKOPHC-
TaHHSI B POOOTI Ta MPAaKTHUIl Ta MOMIMPEHHS MEIUIHOTO
IaTepHeTy MenuyHHX pedeil (IepeHOCHI MeaudHi aaT-
YUKA Ta CEHCOPH, MEIWYHA Ta KIiHIYHA ICTOpis Malri-
€HTIB y BUIIAAl €NIEKTPOHHHX MEIWYHUX 3aIHCiB, Aia-
THOCTHUYHI MeJIU4HI 300pa)keHHs, HAIPHKJIA Pe3yJbTaTH
KOMIT IOTepHOi TOMorpadii, HAKOIMYEHHS JAHUX Yy XOJi
BIIKPUTTS] TCHOMHOI MOCIIIOBHOCTI JKUBUX OPraHi3MiB Ta
iH.), BeJIMKI MacuBH OiOMEIUYHHX, KITIHIYHUX 1 MEIHYHUX
JIAHUX CIIPUSIOTH PO3BUTKY HACTYITHOTO MOKOJIHHS MOjie-
JIeW MTYyYHOTO 1HTENEeKTy B ramy3i. OYiKyeThes, Mo Taki
HOBI BJOCKOHAJICHI MOJENi MaTHMyThb BEIWKHH MOTEH-
IiaJ JuIs aHallizy Ta ONepyBaHHS CKIAIHUMH W MacmTaO-
HUMH 32 00CsSTaMU JaHWMH, SKi MOB’s3aHI 31 3TOPOB’sIM,
1 y3araJibHIOBAaTH 1X 3 MOJENIIOBAaHHSAM PO3BUTKY KITBKOX
MTOTEHIIHNX CIIEHapiiB AJIsl aKTUBHOI JOMOMOTH Ta y4acTi
MOJIeITl B IPUAHATTI KINHIYHUX 1 MEAWYHUX pilieHs [4, 7].

Bioingpopmamuxa

CyvacHa MoJeKyJsipHa OloJioTisl BHBYa€E pojb Oiono-
rivaux makpomonekyn (Harnpukian, JJHK, PHK ta 6inkiB)
y JKHTTEBUX Mpolecax 1 onucye pi3Hi Oioxorivni aii Ta
SIBUIIIA, B TOMY YUCIIi CTPYKTYypY, PyHKLIl Ta cuHTe3 Oio-
MoJjeKyl. He3Baxaiounm Ha BEIHMKY KUIBKICTh BHKOHAHHX
y LOMY HaNpsIMKy €KCIEePHMEHTaIbHUX pO0iT, moTpeda
B HOBHX 1 JIONIATKOBUX € BHCOKOI0. OTHOYacHO Taki AOCITi-
JUKEHHS MaroTh BHCOKY COOIBapTICTh TPUBAINI EKCIIEPH-
MEHTAJIFHUI LUK Ta BUCOKY CKIAQJHICTh Y peaizamii.
Hanpuknan, KiTbKICTh EKCIEPUMEHTAIBHO BU3HAYCHHUX
OUIKOBHX CTPYKTYP, 110 30€piraroThCs B 0aHKY JTaHHX PO
6inku (PDB), HaBpsi uu 3piBHSIETHCS 3 KIJIBKICTIO TEHEPO-
BaHMX OUTKOBUX MOCIiZ0BHOCTEH. TOMy B Cy4acHHUX J1a00-
paropisx HeoOXiJHI 0OYMCIIOBaIbHI METOIU JUIS IPUCKO-
PEHHS NpoLeCy BU3HA4YEHHsI CTPYKTypH Oinka. Tomy st
Takol poOOTH MIIXOAATH caMe BEJWKI MOJENi IITYYHOTO
IHTEJeKTY, 37aTHI 10 aHaJi3y BEIWYe3HOI KINBKOCTI mapa-
METpiB i 10 HaBYaHHS. BupasHa 31aTHICTD TaKUX Mopeseit
JI0 HaBYaHHS PEIPe3eHTalli] JaHUX YCIIIIHO BUKOPHCTOBY-
€TBhCA IS HESIBHOTO MOZEIIOBAHHS Ol0JOTIYHMX BJIACTH-
BOCTEH, MPIXOBAHMX Y BEITMKOMACIITAOHNX Habopax HeMi-
4eHUX JaHuX, BKarodatoun PHK Ta nmporeinu [8].

3aBmsiku BukopuctanHio I, moumHarodm 3 amiHO-
KUCJIOTHUX TOCHIZOBHOCTEH, MH yX€ MOXXEMO aHai3y-

BaTu MPOCTOPOBY CTPYKTYpy OUIKIB, a TakoX 3pO3yMITH
ixui ¢yHkuii Ta B3aemHy B3aemonito. Tomy moznens I
«AlphaFold 2» (na 6a3i pimenns «Google DeepMind»)
CTajia MOHEPOM Y BUKOPUCTaHHI IPH JUIs IPOTHO3YBaHHS
O1TKOBHX CTPYKTYp. 30KpeMa, BOHH po3IIsgany nependa-
YeHHS CTPYKTYPH SIK ITpoliieMy BuBeneHHs 3D-cTpyKTypH,
Jle BXiIHI JaHi MEpeXi € MOMapHUMH XapaKTePUCTHKAMU
MDX 3aJTUIIKaMH, JOCTYITHUMH IIa0IOHaMHU Ta BUPIBHIO-
BaHHIM KUTBKOX TOCTITOBHOCTEH Mpy BU3HAYCHHI (DiHAb-
HOi CTpyKTypu Oinky. 30Kpema, BKJIaIeHHS, BUTITHYTI
3 4ETBEPTUHHOI CTPYKTYPH OLJIKY, MOXKYTh BUBECTH €BOJIIO-
ifHY 1HGOPMAIIiI0 MK BUPIBHSHUMH MOCITiJOBHOCTSIMH.
JliHilHI Ta CTPYKTypHI MOAYJl 3[1aTHI OHOBHTH BXIiJHE
MPE/ICTaBJICHHs Ta Nepe0auuTh ocTaTouny 3D-cTpyKTypy
npoteiny. Bapto 3a3naumty, mo mozaens «AlphaFold 2y,
HE3BaKAIOYM Ha Te, 1[0 HaBYaJIacsl Ha OHOOIJIKOBHX JIaH-
IIorax, Ha ChOTOAHI JEMOHCTPYE 3IaTHICTh TepeadadaTu
MYJIBTUMEPHI CTPYKTYpH OUIKIB [4].

HesBakaroun Ha HOBATOPCHKI 3yCHIUIS, Ta JOCSITHEHHS
B po0OTi TakMX MOJeNeil, BOHH BCE Ie CYTTEBO MOKIIa/a-
I0TBCS Ha BimoMi MSA (MHOXHWHHI BHUpPIBHIOBaHHS ITOCIi-
JIOBHOCTEH) Ta malIloHH, AKi IIYKalOTh Y BIIOMHX TeHe-
TUYHUX 1 CTPYKTYpHHX 0azax MaHMX, o 3abupae Oarato
4acy. AHaJOTIYHO 10 BUAOOYTKY CeMaHTHYHOI iH(pOopMarril
NPUPOJHOI MOBOIO, JOCITIJHUKAM BIANOCS JOCIIAUTH
iHpOpMaLil0 TPO KO-EBONIOLII0 OLIKOBUX TMOCIHIIOBHOC-
Tell WUISIXOM 3aCTOCYBaHHS MOJIEIISIMH CaMOKOHTPOIIIO
MPU BUKOPUCTAHHI BEIIMKOMACIITAOHUX OLTKOBMX MOBHHX
mopeneit (PLM), ski BHBYarOTh IIOOANBHI BiTHOCHHU Ta
JTOBTOCTPOKOBI 3aJIC)KHOCTI HENPUETHAHUX 1 HEMIYEHUX
ourkoBux mnociigosHocreil. Mogens I «ProGen» BuKO-
PHCTOBYE B poOOTi MOJIESTh yMOBHOT MOBH JIJIsI 3a0€31IEYCHHS
KepoBaHOI reHeparii OiTKOBHX MmocCIHigoBHOCTEH. BBiBmmM
moTpiOHI Term (HampWKIaA, «QYHKIIS», «OPTaHI3M»),
«ProGen» mMo)xe reHepyBaTH BiAIIOBIAHI O1TKH, HATIPUKIIAT
SIK (PEpPMEHTH 3 XOPOIIO (DYHKIIIOHAIHLHOI aKTHBHICTIO.
3rozioM y MOJICKYJISIpHY 010J10T1F0 OYJI0 BBEIECHO YIOCKOHA-
neni mogem 1T «ProtT5-XXLy», «kESMfold», «kESMfoldy,
«xTrimoPGLMy, siki Ha CHOTOZHI 3[aTHI MPOTHO3YBAaTH
BJIACTUBOCTI PINKICHUX Ta MoAM(DIKOBAHUX OLIKIB, BiJ-
IITOBXYIOUYHCh BiJl X aMiHOKUCIOTHOI MOCIIiJOBHOCTI,
TaKUMH OlTKaMM BHCTYNaioTh op¢aHHi nporeiHn (ki
YacTO MArOTh BIJIMIHHOCTI Y TOMOJOTIYHIH CTpYKTypi),
aHTHTLNA Ta iH. 3acTocyBaHHs Benukux moneneit 11, sxi
BHKOPHCTOBYIOTH B aJTOPUTMI MOBHI MOJEIi, IIPUCKOPIOE
MpoIleC MOCIHiIPKEHHSI TPOTEiHIB Ta JabopaTopHi eTamu
pO3pOOKH HOBHX JIIKAPCHKUX TMpemnapariB. TakoX BOHHU
HESIBHO PO3YyMIIOTh iH(OpPMAIIit0, KOAOBAHY B aMiHOKHC-
JIOTHUX TOCJIIOBHOCTSIX, 1[0 € IEPCIIEKTUBHUM Y YacTHHI
MPOTHO3YBaHHSI MyTaliid OLIKIB 1 MoXe OyTH KOPHCHUM
IpU po3poOIi BakIMH HOBOTO IOKOJiHHS. be3cyMHIBHO,
onmcani Mozeni I € opuriHanbHUMH Ta 3MEHILIMIN Yac
1 BapTiCTh NMPOTHO3YBAaHHs CTPYKTYPH MOJIEKYJIH 3 BEIU-
KHM 3aracoM Ta HaJallll MOXIIHUBICTh 3MEHIINUTH YacTOTYy
BUKOPUCTAHHS €KCIIEPUMEHTAIbHUX METO/IB BU3HAYCHHS
CTPYKTYpH OIJIKY, X042 HE BHUKIOYAIOTh MOBHICTIO 3aCTO-
CyBaHHS eKcIiepuMeHTiB [9,4].

Meouuna diaznocmuka

Cyuacui Benuki mozpeni LI moctymoBo po3BHBAarOTH
CBOI MOXKJIMBOCTI Y MEAMYHOMY MPOTHO3yBaHHI, Bepudi-
Kalii KJIIHIYHOTO AiarHo3y Ta BIUIMBY Ha MPOLECH NpH-
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HHATTS KIIHIYHUX pilteHb. OHOO 3 MepLIMX TAKUX MOJIe-
neit crana «CheXzero» — aBroMaruuHui Kiacudikarop
PEHTIeHIBCHKUX 300pa)KeHb TPYAHOI KIITKH, SKUH B XOJIi
HaBYaHHS II0Ka3aB JOCTaTHbO BHCOKHMU DiBEHb EKCIIEpT-
HocTi (eKBIBaJICHTHMH mpodeciiHUM PEHTTCHOJIOraM)
npu audepeHmianii 6araTbox MaToONOTiH OpraHiB IpyaHOT
BuIeBKazanoi Jokasamnii. Cucrema «ChatCAD» — creri-
aNbHA CTPYKTYpa, SKa 37aTHA 1HTETPYBAaTH BEIUKE YHCIIO
miarHOCTHYHHAX Mepex i3 momemtio «ChatGPT» mpone-
MOHCTpYBaJIa 3HAYHUH IMOTEHI[iaJl Y PO3BUTKY aBTOMATH-
3oBaHoO1 miarHocTuku (CAD) i MeIUYHUX 300pakKeHb.
AnropuT™M pPOOOTH MOAENi BKIIOYAaE B cebe METOAMKH
cTpatudikarii pilieHs TPy B3aEMOJIIT 31 CIieIiai30BaHUMHU
MEJUYHUMH MepeKaMu, 110 3a0e3nedye BHCOKY Biporif-
HICTh JIarHOCTHKH, MiJTPUMKY AiarHOCTUYHOTO IIPOILECy
Ta GOpMyBaHHS PUHHATTS KJIIHIYHUX pillleHb. YIOCKOHA-
nena mozens «ChatCAD+» Ha cydacHOMY eTari po3BUTKY
JIEMOHCTPY€ MOKpalIeHy SIKICTh reHepaii 1iarHOCTHIHUX
3BITIB i3 BKJIFOYEHHSM ITOITYKOBOI crctemH [ 10].

BuxopucTaHHs aBTOMaTH30BaHUX €KCIIEPTHUX CUCTEM,
OOMIH «3HaHHAMI» 3 IHIIMMH EKCIIEPTHUMH Ta KIIiHIY-
aumu cuctemamu LI, Ta momyk indopmamii y cremiami-
30BaHMX 0a3ax JaHUX MOXYTh MOTEHIIHHO IMiABHIUTH
PEe3yIIbTaTUBHICTD AiarHOCTHYHHUX crucTeM LI, 110 00rpyH-
TOBY€ETHCS (PAKTOJIOTIYHUAM MatepianoMm. Takuil au3aiiH
mozeni I Oyno Bu3HAHO KpainuMm, i BiH OyB peasizoBa-
Hull y Burisini mozeni «ChatDoctory». Bka3zane mporpamue
pillICHHS BUKOPUCTOBYE aJlTOPUTM JIiHIHHOI TpaHcdopma-
1ii KUTBKOX MOBHUX Mogeneld. [Ipukiiagom moaioHo Mou-
¢ikanii BUCTymae ynockoHasieHa Mozenb «XrayGPTy, sika
ITOKa3y€ BUCOKY TOYHICTH JiarHOCTHKH IPH aHAJI31 pEeHT-
TCHIBCHKHUX 300pakeHb TPYIHOI KIITKH. AJie BapTO 3a3Ha-
YHUTH, 0 TIepeBayKHA OUIBIIICTh TAKUX BEIHKHX MOJIEICH
LI Ga3zoBaHi Ha 3aCTOCYBaHHI AHIIIICBKOI MOBH, Tak
BIAMIOBITHO HE BKIIOYAIOTH JaHi, 3adikCcOoBaHi IHITUMH
MOBaMHU. X0ua B)KE HasiBHI MOBIIOMJICHHS MPO aJarTaIliio
Moyiesneit 10 BUKOPUCTaHHS MEMYHUX 3aIlUCIB, CTBOPEHUX
KHUTalchkoro MoBoro [11, 12].

OKpiM pEHTIeHOJIOTIYHOI MIarHOCTHKH OpraHiB Ipya-
HOI KJIITKH Ta BiJIOBIIeH Ha IUTaHHS MEIUYHOT TEMATHKH,
Benuki MoBHI Mopeni Il 3acTOCOBYIOTBCS TakoX st
JIarHOCTUKY 3aXBOPIOBAHb i CTaHIB IHINUX JOKAaJi3aIliid.
Cucrtema «HeartBEiT» € momepeqnpo HaBdeHOIO 0a30BOIO
mopnemtro 111, sska BUKOPUCTOBYE B pOOOTi TOCBI aHATIZY
8,5 miuu BukoHanmx EKI, moxe maBath D0BOII TOYHHKA
Ppe3yNbTaT AiarHOCTHKH, MIPH I[bOMY KUTBKICTh aHOTOBaHUX
JAaHUX, HEOOXiTHUX Il poOOTH, € 3MEHIIeHO. MenndaHi
MoBHI Mmozeni I Takok MOXYTh YCIIIIHO BHKOPHCTO-
BYBarucs Ul IPOTHO3YBAaHHS PO3BUTKY 3aXBOPIOBAHHSI.
Hanpuknan, Li et al. 3anpononyBaB mozens «BEHRT»,
3[aTHy MepeadaynTH HalOUIbII IMOBIpHE 3aXBOPIOBAHHS
MaIfieHTa Mif 49ac Horo/ii HACTYIHOTO BIi3UTY BHBYAIOYU
Bemukuit apxiB EHR. Takox, Rasmy Ta iH. 3amponony-
Bamu «Med-BERT», 3maTHy pOTHO3YBaTH CEpIICBY HEIO-
CTaTHICTh y TAII€HTIB, XBOpUX Ha miaber. Ha croronHi,
MIPH TIOMIMPEHHI OIHPOKOCMYTOBOTO [HTEpHETY Ta Mepex
4G meanuni MoBHI Mozemi LI Takok MOXYTh 3aIIpONIOHY-
BaTH JAWCTAHIIWHY AiarHOCTHKY Ta KOHCYJBTAIIIIO MaIli€H-
Tam 0e3 BUXOIy 3 1oMy. Mo)kHA TOTEHIIHO NepeadadnTu
ycmimiHe 3actocyBanus momeneil I mpu xiiHiuHii mia-
THOCTHII CKJIaJHUX 3aXBoproBanb [13, 14, 15, 16].

Memoou meduunoi eizyanizauyii

BrpoBamkeHHs y TpakTUKy METOIB [iarHOCTHKH,
0a3oBaHMX Ha Bi3yaji3allii, MPOrpEeCHBHO BIUIMHYJIO Ha
MIPOIIeCH MTIarHOCTHKHK Ta JikyBaHHs. [[lupoke BUKOpHC-
TaHHs MeToiB komm torepHOi Tomorpadii (KT) ta mar-
HiTHO-pe3oHaHcHoi ToMorpadii (MPT) crBopuiio Benuky
KUIBKICTh MYJIBTUMO/IQIBHUX, CKJIQJHUX Ta OararoopraH-
HUX 300pakeHb, 1[0 CTUMYIIIOBAJIO PO3BUTOK MEAMYHUX
EKCIIEPTHUX CHCTEM JUIsl aHaJli3y 3aCTOCYBaHHS METOJIB
MenudHOi Bisyamizamii. OKpeMHM HampsIMKOM pPO3BH-
TKy Bi3yalli3allifHUX €KCIIEPTHHX CHCTEM CTajla MOJEIb
«MedCLIP» — xonTpactHa moxens LI, 3maTHa mo camo-
CTifHOTO HaBUAHHS, IPU3HAUYEHA IS aHATI3Y PO3IITICHUX
MeINYHUX 300pakeHb 1 TeKCTy. Bka3aHa cucTteMa mpoze-
MOHCTpYBaja Bpa)karody TOYHICTh KiacuQikarii mMemnd-
HuUX 300paxkeHp. Cuctema mnokasana 80,0% TouHiCTB
NpY BCTaHOBJIEHHI aiarHo3y iHgekuii Covid-19. Mozeib
Oyna ynockoHasneHa 1 npe3eHroBaHa y ¢opmi moxeni LI
«PLIP» [17, 18].

Ha choroiHi 3HaYyHa KiJIbKICTh MEIUYHUX 300paKCHb
MalTh TpHUBUMIpHHH Qopmar. SICKpaBUM MNPUKIATIOM
amanTarii Benmukux MoBHUX Mojeneit Il mo oOpobku Ta
aHayi3y TpUBHUMIpHHX 300paxkeHp € «Stable Diffusion»,
SIKI MOXKYTh CTBOPIOBATH PEaJiCTUYHI BHCOKOTOUYHI 300pa-
JKEHHS 3 BIOMOBIIHUME TeKcTOoBMME orrcamu Chambon ta
iH. Taka Mozmens Oyna yCITIIIHO 3aCTOCOBaHa MPH aHAMi3i
pe3yNbTaTiB MPOMEHEBOTO JOCTIKEHHS JIETeHh Ta Opra-
HIB TpyIHOI KJIiTKH. BapTo 3a3Ha4unTH, 110 3aCTOCYBaHHSI
Mogenel 31 3[aTHICTIO JI0 CAMOCTIHOTO HaBYaHHS MOXKE
CKOpOYYBaTH BHUCOKOBAPTICHUH TpagMUiHUX Iporec
CTBOPEHHsI aHOTOBaHWX 0a3 iH(popmarii. Ane B po3Bu-
TKy TaKMX MOJIeJIed HasBHI JesKi MEepeIkoiy, 1MoB’ a3aHi
HacaMmImepe] 3 BEJMKUMU PO3MipaMH MEIUYHHUX TPUBH-
MIpHHUX 300pa)keHb, IO IMOTpedye 3acTOCYBAaHHS OLIBII
MOTY>KHHUX Ta NMPOAYKTUBHUX TEPMIHAMIB JUIsl BBEIICHHS Ta
00poOKH iH(pOpMAITil, TOMY B SKOCTI KOMIIPOMICY OKpeMi
mozeri LI gacTto 00MeXyIOTh PO3MipH TaKUX 300paXKEeHb,
abW CKOPOTHTH Yac HABYAHHS Ta OOUYHMCIIOBAIEHI BUTPATH.
3MEHIICHHS PO3Mipy 300pakeHb HEMHHYYE TNPH3BOAHUTH
110 BTparu iHdopmMariii (okpemi ApiOHI AeTat MOXKYTh OyTH
KPUTUYHHUMHU JUIS TOYHOTO po3mizHaBaHHst). Toxi sik sikap-
JIarHOCT MOXKE TIIEPEBIPUTH OpHTiHAJIbHE 300pa’KeHHS
3 BUCOKOI pO3AijoBOI0 3aaTHIicTIO. Taka curyalis npu-
3BOJUTH 10 PO3ODKHOCTEH Yy BHCHOBKAx JIKaps Ta BelU-
koi mozedni 1. Ane 30u1bmenHs MacirtadiB caMol MOIEIL
MO’KE€ HIBEIIOBATH TaKy IIpoOIIeMy, IPUKIAZIOM MOXe OyTH
MenndHa cerMeHraniitna mouens «STU-Nety», sika onepye
Macoro B 1,4 Mipa mapamMeTpiB, 110 3HATHO MOKPAIILYE TOU-
HICTh aHANi3y Ta OMHCY PE3YIbTaTiB TPUBHUMIPHUX JOCIIi-
JokeHb [19, 4, 20].

Meouuna ingpopmamuxa

Ie#t HampsiMOK OyB BHU3HAYEHHA OCOOIMBO TEpCIEK-
TUBHMM IIpH po3pobui camux mopnenein 11 mexanunoro
cnpsimyBaHHs. [IpoBifHa ines nonsArana y CTBOpEHHI Mpo-
JYKTIB, 3[aTHUX PO3Mi3HAaBaTH, aHali3yBaTH, IiJCYMOBY-
BaTW Ta FeHEPYBaTH MEJUYHMHN 1 KIIHIYHUA KOHTEHT IS
pizHuX cep 3actocyBanHs. Taki MOJEIi MPAIIOIOTH 3 Bij-
KputuMH Oasamu naHux (Hampukian PubMed) i 3marhi
TeHepyBaTH MEIUYHI TEKCTH JOBOJII BHCOKOI SIKOCTI.
Taknmu ynockoHaneHMMH oxinauMu moaensvu LI cranu
«ClinicalBERT», «BioMegatron», «BioMedRoBERTay,
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«Med-BERTY, «BioELECTRAY»,  «PubMedBERT»,
«BioLinkBERT», «BioGPT» [120] ta «Med-PaLMy, siki
MepPEeBaXXHO 3aCTOCOBYIOTH B podoTi SOTA-anani3. Hanpu-
knan, «PubMedBERT» BpaxoByBama Onmsbko 12 murpn
mapaMeTpiB HAa OCHOBI MEAWYHHX TEKCTIB 3arajibHUM
obcsrom monan 80 mupx crniB. Mogens «Med-PaLM»
BpaxoByBana 540 mupa mapameTpiB. AHami3 pe3yNbTaTiB
BigmoBigei takux moxenei I mokasas TouHicTs 86,5%.
3a3HadeHi Mofenmi craimu 0a30i0 IS yIOCKOHAICHHS Ta
po3pobku cepii «GPT-3.5», 0coOnMMBO TaKOTO HAMPSIMKY
gk «InstructGPT», sxuif cipoOyBasii HAAUTUTH BapiaHTOM
MAaIIMHHOTO MEJNYHOTO «MHCJIeHHs». Ha choromHi Benuki
mogmeni 11 3naTHi HagaBaTy TOBOJII TOYHI i IPaBUIIBbHI Bij-
NOBi/li Ha 3alMTAaHHS MEIUYHOTO HANpsMKY, HaBiTh 3 ypa-
XyBaHHSAM TEpCOHAi3aIlli Ta IHIUBIAyali3alii BHUITAIKIB
[4,21,22,23].

Meouuna ocgima

Ha croromni BXe 3 TOBHOIO BIIGBHEHICTIO MOXKHA
TBepauTH, mo Bemuki moxem Il moctymoBo cTaHyTh
HEBi’€MHUM KOMITOHCHTOM HAaBYAIBGHOTO TPOILECY [UIS
3M00yBaviB OCBITH MEIWYHUX CIICI[iaIbHOCTEH. 3acTocy-
BaHHI «GPT-4» Ta «Med PaLM 2» nss BupimeHHs 3aBIaHb
CIEIATI30BAHNX JIIEH3IMHUX MEIUNYHUX ICIIUTIB MOKA3aJI0
noHan 86,0% npaBwIbHUX BiAmoBinel. ['eHepaTuBHI MOX-
nuBocTi BraszaHux momeneid Il MoKyTh BHUCTymaTH 3aco-
O0amM ayrMeHTalil HaB4YaJbHOTO MpoLeCy Julsl MaiOyTHIX
MenuKiB. Hampukiam BOHH MOXYTh HaJaBaTH INPaBUIIBbHI
BIJITIOBIIi HA 3AIUTAHHS 13 PETEILHUM TIIyMAuCHHSIM 3MICTY
abo y BUDLII mepedpa3oBaHOro TEKCTy y OLIbII 3po3y-
MUTIOMY TOOYTOBOMY 4M IyOminmucTHYHOMY CTHII. Takox
monenb «GPT-4» 3maTHa mpoBOAMTH HABYAJIBHUX IPOLIEC
CTYICHTIB Y BUIVISIZII COKPAaTHYHOTO IiaJioTy IS TOKPOKO-
BOTO BHBEICHHS 300yBaviB J0 MPaBHIGHUX BHCHOBKIB Ta
BiMNOBiZeH Ha 3anMTaHHA. BapTo TakoX BiA3HAYNTH BUCOKY
aIalTUBHICTh TaKUX MOJENEH /10 moTped ramy3i OCBITH —
[IBHIKA PO3POOKA HOBUX METOJHYHHMX MaTepiajiB, MOKpa-
IIEHHS1 NPE3eHTATHBHOCTI MarepianiB, 1X IepcoHai3allis
JUIsl 37100yBaviB 3 OCOONMBMMH MOTpeOamu, 30UTHIICHHS
JOCTYITHOCTI MEIMYHOIO0 HaBYaHHS TOIIO. TakoX OKpe-
MHUM HaIlpsIMKOM yrnockoHajeHHs moaeie LI mist motped
OCBIT € po3po0Ka Ta BIPOBA/HKEHHSI B POOOTY CHCTEM PO3-
Mi3HaBaHHS TEKCTIiB, CTBOpeHux 3a jgoromororo IIII. Ile
€ KPUTHYHHM B IUTaHI JOTPUMAaHHS BAMOT €THKH HAyKOBHX
JOCTIKEHBb Ta aKaJeMiqHOI JOOPOUECHOCTI B OCBITHHOMY
mporieci [4, 24, 25].

I'pomaocske 300po6’s

Cyuacui Benuki momemi I, Buxonmsum i3 HasBHUX
eMiIeMIONOTIYHUX JTaHUX Ta JOCBiAYy 3aCTOCYBaHHS THX
YM IHIIMX 3aXOAIB NPOQUIAKTUKK i KOHTPOJIO HaWmo-
HIMPEHIIINX 3aXBOPIOBaHb, 3/1aTHI CTBOPIOBATH MPOTHO3M
3aXBOPIOBAHOCTI 3 BHCOKOIO BIpOTIAHICTIO, aHaJi3yBaTH
PU3UKHA MEIUYHOTO XapakTepy JJs BEIUKUX TIPYyN Hace-
JICHHS, BU3HAYATH MOTCHINHHY Ta pealbHy ¢(heKTUBHICTH
3aXO0JliB Ta MOJITHKH B Tally3l OXOPOHHU 3IOPOB’S 3araJiOM.
Came num LI moxe OyTn KOprCHHUM 171 (haxiBIiB y ramysi
TPOMAJCHKOTO 37I0POB’ S Ta T PO3POOKH perioHarbHOI Ta
JepKaBHOI TONITHKHA B 3a3HAYCHOMY HampsMmKy. Harmpu-
K1aja, pospobneHa moxenb «Pangu Drugy 3matHa ominro-
BaTU €(PeKTHBHICTH PO3POOKH HOBHMX BAKITMH Ta JiKiB IIOI0
KOHTPOJIIO TIOIIUPEHOCTI OKPEeMHUX 3aXBOpIoBaHb. OKpeMo
Benuki momeni I 3mani aHamizyBaru ermigemionoriuny

iHpopmauito Ta Bepudikysatu 1i. Taki mporpamHi pileHHs
MOXYTb OyTH KOPUCHUMH MPU KOHTPOJI 32 iH(eKIiitHnMH
Ta HeiH(EKIIHHIMH 3aXBOPIOBAHHSIMHE, BOHHU 37aTHI OIli-
HIOBATH BIUIMB Psly HEMEAMYHUX Ta COLIaJbHUX (hakTo-
piB Ha 3aXBOPIOBAHICTh BEIMKHX TPYI HaceleHHS (K TO
0COOIMBOCTI Ai€TH, HEOiJaHH, KYJIBTYPHI Ta peTiOHaIbHI
0COOIMBOCTI, KJIIMAT Ta IMOTOAHI YMOBH) [26, 4, 27].

Meouuna pooomomexnixa

Ha cporomni Taka ramxy3p TEXHOJOTII PO3BHBAETHCA
MaKCHMaJbHO IHTEHCHBHO i BKJIOYae B ceOe Mpenn3iiHi
Xipypriuai po0GoTH, fKi 37aTHI BUKOHYBaTH MiHIMaJIbHO
IHBa3WBHI BTPy4YaHHs, a TaKOK MOOLIbHI pPOOOTH30BaHI
MPUCTPOT Il MOHITOPHHTY CTaHy 310pOB’sl, KOHTPOJIbO-
BaHOTO BBEJICHHS JIIKApPCHKMX PEYOBUH Ta peadimiTarii.
3acrocyBanHs Benukux moxened LI B memmuHiit pobo-
TOTEXHIL JT03BOJIMIIO YIOCKOHAINTH PO3IIMpEeHe OadyeHHs
MEIUYHUMH TPHIaJIaMH Ta TIPUCTPOSIMH, IO Mi/IBUIIUIIO
SKICTh EHJOCKOIIYHHMX XipypridYHMX BTpy4YaHb. Bemuki
moneni Il MOXyTh yCHIIIHO 3aCTOCOBYBaTUCS VIS PO3-
pPOOKM HOBHX CXEM OIepamiid Ta XipypridHHX MPHIHOMIB,
a TaKOX ISl CTBOPSHHS CUMYJISIIN XipypridHUX BTPYYaHb,
MIPOTHO3YBAaHHS PU3HKIB IHTPAOIEPALIHHIX Ta TOCTOIIEpa-
nitanx yckmagaens. Okpemo LI mokparnye iHTepakitito
3 MEIUIHOI0 POOOTOTEXHIKOIO IMUISIXOM BBEICHHS B Mpak-
THKY TEXHOJIOTil PO3IMi3HaBaHHS EMOIIii, JKECTIB, MOBH,
BUKOHAHHSI TOJIOCOBHUX KOMaH. ToMy IiKaBUM HanpsiMOM
MO)ke OyTH CTBOPEHHS IHTEpaKTHBHHUX POOOTIB /Ist peali-
JiTalii mamieHTiB, CYIIPOBOIY 0Ci0 3 00MEKEHUMH MOXKITH-
BOCTSIMH Ta crapuioro Biky. binbm pozsuneni moxeni 111
3[aTHI PO3Ii3HABATH HAMipH JIOIWHUA. BapTo Takox Bij-
3HAYUTH 3POCTAHHS aBTOHOMIi MEIMYHOI POOOTOTEXHIKH,
IO TO3BOJISE TEXHIIII aIaNTyBaTHCS 10 KOMaHIHOTO CTHIIEO
oreparopa Ipy BUKOHAHHI BTPYYaHb Ta CIIPOCTUTH iHTEP-
aKmiro 3 TakuMu npwianamu [4, 28, 29, 30, 31].

BucnoBku

OTXe, Ha CHOTOIHI MOXKHA CTBEPIKYBATH, IO BEJIHKI
mozenmi Il mocTynoBo craroTh MOTY)KHHUMH I1HCTPYMEH-
TaMH JJIsl BUPILICHHS PI3HOMAHITHHX 3aBIaHb Yy Taiysi
OXOpOHH 3/10pOB’sl. BinbI TOro, MOXXHa MPUITYCTHTH IO
3a JIeSIKUH 4ac, BOHU MOXYTb CTaTH 00OB’SI3KOBUMH KOM-
MIOHEHTaMH CHCTEMH, sIKi OynyTh 3abe3nedyBartH ii (yHK-
IIIOHYBaHHSA Ta MOJAJBIINHA PO3BUTOK. BapTo BinzHaunTH
NOCTilHI 3MiHK Tapaaurmu po3BuTKy L1, o cipuse cTBo-
penrro Bemmkux moneneit 1T ansa tparcdopmarii pizHIX
CEKTOPIiB OXOPOHM 310poB’si Ta Oiomorii. [loTouna mapa-
IUTMa HampaBleHa HAa HABYAHHS YHIBEpCaJIbHOI MoOZei
y BEJIUKHX MacIITa0ax MyJIbTHMONAIBHUX JJaHUX, 10 0XO-
IUTIOE Pi3HI PO3MOIUIM JaHWX Ta HaBYAJIbHI 3aBaaHHsA. Ha
CBOTOJIHI CIIOCTEPIraeThCsi IOCTYIOBE PO3MUBAHHS MEX
MOMDK PI3HUMH IHTEJCKTYaIbHUMH 3aBJIaHHSAMH, ajle BCE
JIMIIA€THCS CHOAIBaHHs, 0 Beauki moneni LI B maiiOyT-
HbOMY OyIyTb JOIIOBHIOBATH MEJMYHHX MPAL[IBHUKIB, a HE
NoBHICTIO iX 3aminsaTH. [lopanbmmii ycnminHUN pO3BUTOK
crisrpani I 3 oxopoHOI0 3710poB’st OTpeOye BBEAECHHS
NEBHUX PErYISTOPHUX MiIXOMIB TS 3HHKCHHS MOTEHIIIN-
HUX PHU3WKIB Ta 3amobiraHHs KOHQIIKTIB iHTEpeciB, IO
JIO3BOJIUTH BHBECTH I'aTy3b Ha HOBHI €Tall PO3BHUTKY.

IepcnekTHBH MOAATBUINX AOCTIAKEeHb: OLIHKA MIPs-
MHX Ta HENIPAMUX e(QEeKTiB 3aIpoBaHKESHHS BEJIMKUX MOJIe-
neit L1 B oXopoHy 310pOB’ S € MEPCIIEKTUBHUM HAIIPSIMKOM
JUIsl TEOPETUYHOI MEAMIIMHU Ta TPOMaICHKOTO 370pOB’sI.
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