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AKTyanbHiCTh. 3a pisHUMM [PKepenaMi JiTepaTypy, y Bif 1/3 go 1/2 manieHTiB, y AKUX CIIOCTEpPiraloTbcs CKapry, Iio
CBiZYaTh PO CTEHOKAPHil0, He BYABIIAIOTL OOCTPYKTUBHOIO ypa>keHH: BiHIIEBVX CY[AVH IIiJ] 4ac IPOBefeHH: iHBa3MBHOI
xopoHaporpadii. Ili manientu BigHOCATBCA O Kareropil INOCA (Ischemia and No Obstructive Coronary Arteries).
OCHOBHOIO ITaTOT€HETUYHOIO IIPMYMHOI0 I[bOTO € KOPOHapHa MikpoBacky/apHa guchynkuia (KM]ID), fka npossiaeTbes
IOPYLIEHHAM pPe3epBY KOPOHAapHOI Ba3ou/IaTallil.

Iine: aHanis pesepBy KOpOHapHOI Ba3omyIaTalil Ta BMUABJIEHHA eXoKaphiorpadiyHmx osHak imewmii miokapmy y
MALIiE€HTIB i3 CTEHOKAP/i€l0 HAIIPYTY Ta HECTEHO3YIOUMM aTEPOCKIEPO30M BiHLIEBUX CY[MH Ha OCHOBI JaHUX iHBAa3MBHOI
kopoHaporpadii.

Marepianu Ta MeToam. Y paMKax HOCIiPKeHHsI 6Y/I0 IpoaHanizoBaHo 321 marieHTiB 3 AiarHo30M ieMivHOI XBOpo6M
ceprst (IXC), 30xpema CTEHOKAPAIE0 HAIPYTH, SIKUM IIPOBEEHO iHBa3sUBHY KopoHaporpadio. Y wiit rpyri marieHTiB 6ymm
BISIBJ/ICHI iHTaKTHI KOpOHApHi apTepii a60 3 HeCTeHO3y0UNMU aTepockIepos. KoponapHa MiKpoBacKy/sipHa ANCYHKILIS,
HiTBep/pKeHa 3HIDKEHUM IHIEKCOM Pe3UCTEHTHOCTI KopoHapHoro kpoBotoky (iPKK), 6yma BusiBieHa y 78.2% XBOpUX 3
IXC, y axux He 6y/10 reMOIMHAMIYHO 3HAYYIIMX YPa)keHb KOPOHAPHIMX apTepill. Y JaHUX Malli€HTiB COCTepiranocsa sHauuMe
3HIDKeHHA TnokasHuka GLS -15,2+0,5% mnopiBHAHO i3 BuxigHumm -20,5+0,4% 3a paXyHOK IIepeBa)KHO CETMEHTapHUX
po3najiiB — O3HAKM ilIeMil MiOKapAy.

BucHoBok. Crpec-exokapziorpadis i3 3acTocyBaHHAM strain imaging B ToeHaHHi i3 BHYTPillTHbOBEHHUM BBEJICHHAM
mumipupgaMorty 6yna epeKTUBHIM METOIOM LA OHOYACHOTO BUABJIEHHSA IIOPYIICHHA pe3epBy KOPOHAPHOI BasofyIaTanii
Ta HiTBep/PKEeHHA imeMil Miokappay. [laHuii migxin MoXKe po3IIAfATUCA AK JOINOMDKHUI Y BUABJIEHHI Ta OLiHI CTaHy
mauienTis 3 [XC, 03BOMA0YM OI/TBII TOYHO BCTAHOBUTH IiarHO3 Ta 0OpaTy HaIeKHE JKYBaHHS.

Kirouogi croBa: inemivuna XBopo6a ceplist, MiKpOBacKy/IsipHa CTEHOKAP/isl, KOpOHAPHA MIKPOBACKY/ISIPHA AVCQYHKIIIS,
cTpec-exokapaiorpadis, ingekc pe3epBy KOpPOHAPHOTO KPOBOTOKY.

AKTyanbHiCTb. Ha CbOTONHIILIHIN ~ peBacKyaApu3arii), XPOHiYHi KOpOHapHi
leHb imemiuHa xBopoba cepus (IXC) € cuHApoMM NpM IHTAKTHMX CyAMHAX cepus abo
HaIOWMPEHIIINM CEpLEBO-CYAVHHUM HECTEHO3YHUYOMY KOPOHAPHOMY aTePOCKIEpO3i

3aXBOPIOBAaHHAM, a ii ycKIagHeHHA (TOCTpUII HOCI € BUKIMKOM [JIf [AiaTHOCTUYHMX Ta

inpapkT Miokappy, imemiyna KappioMiomaTis)
3a/IMIIAI0THCA IPOBiAHOIO IPUYMHOK CMEPTHOCTI
Ta iuBamimmsamii [1]. He 3Bakaroum Ha Te,
1[0 OCHOBHUM TIaTOTEHETUYHUM MeEXaHi3MOM
imemii Miokapmy € oOMeXeHHA KpPOBOTOKY B
CepleBOMy M'S3i BHACHIOK  CTEHO3yBAaHHSA
IIPOCBITY BiHILIEBUX CYAVIH aT€POCKIEPOTUIHUMMU
OmsumkaMn (1o Moyke OYTM YCYHEHUM IIJISIXOM

JMiKyBa/JIbHUX MOKIMBOCTEN CYy4acHOI MeIVIMHYI
[2]. 3okpema 6yna BupiineHa okpeMa HO30JIOTis —
INOCA (Ischemia and No Obstructive Coronary
Arteries).

3TifHO 3 PpisHMMM [DKepelaMu JIiTepaTypu,
6mmspko 1/2 - 1/3 manieHTiB, CcKapru sKUX
BiIMOBifAalOTh TUIIOBINl KAapTUHI CTEHOKAPAil,
IIpy IpOBefieHHI iHBa3MBHOI KopoHaporpadii He
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MikpoBackynspHa cTeHOKapAis K NPHUYMHA iLLeMiYHOT XBOpObU cepug ...

MalOThb OOCTPYKTMBHOTO Ypa>keHHS KOPOHAPHMX
aprepilt (cTeHo3 mpocBiTy mo piamerpy =50%)
(3, 4, 5, 6]. IIpu 06’eKTMBHO HiATBEPIKEHI
imremii Miokapny (TecT 3 bisnuHUM
HaBaHTaXEHHSM, CTpec-exokappiorpadis abo
crpec-MPT cepus) ui mnanieHTr BigHOCATBCA
mno rpynn INOCA. [onoBHMM IaTOreHETUYHUM
MeXaHi3MOM @aHOl IpobjaeMyM € KOpOHapHa
MmikpoBackymsipHa mamcoynkuiz (KM]I), sxa
NPOABIIAETbCA HENOCTAaTHbOKI Ba30AVJIATALIIEI0
ab0 mapafloKCa/ibHMM Ba3OCIIa3MOM BiHIIEBUX
apTepion B MOMEHT MiJBUIIEHHS IOTpebu
MiOKapAy B KUCHI Ta K/IiHIYHO BifIIOBifa€e
creHoKappil Hanpyru [3, 6]. JKinkn wacrime Bix
qyonoBikiB cTpaxpgawotb INOCA [3, 5, 6, 7]. B
peanbHill KIiHIYHIA IpaKTULi YacTille 3a Bce
IIC/IA1 HeTaTMBHUX pe3y/lbTaTiB KopoHaporpadii,
CUMIITOMM L€l TPYNM Nalji€eHTiB BU3HAYAIOTHCA
AK «HecepleBi», a XBOpi BiIpPaBIAITbCA
0 CYMDKHMX cCrenjasicTiB  (HeBpOHATOJIOL,
TacTPOEHTEPOJIOr TOIIO), OCHOBHA IIpobyeMa y
SIKUX 3a/TUIITAETHCA HE IIaTHOCTOBAHOIO.

Bigomo, mo xBopi i3 KM]] maioTb BuCOKUI
PU3JK BUHUKHEHHA BENIMKUX CEPLEBO-CYyAVHHUX
nofii, Taki sk iHdapKT Miokapza, rocTpa cepiieBa
HEIOCTATHICTb TaIliIBUIIEHY3ara/lbHy CMEPTHICTh
(2, 8, 9]. Tomy BuacHa i mpaBM/IbHA AiaTHOCTUKA T
NMiKyBaHHA IaHOTO CTaHY € BaXK/IMBYUM Y ITALi€HTiB
i3 IXC. Y piarmoctuni IXC npu nigospi Ha KM]I
HeOOXiIHO TPOBECTU KOMIIIEKCHE OIL[iHIOBaHHS
CTaHy KOPOHApHOTO KpOBOOOIry, BKIIIOYAIOUM
00’€KTMBHe MiATBep/yKeHHA imemii Miokapmy
(m1s BiCOPTOBYBAHHA TPyNM XBOPUX i3 CIIpaBAi
HeKap[ia/JIbHOK IMATO/NOTI€EI0) Ta BU3HAYEHHS
KOPOHApHOTI'0 Ba3o[1/IaTaATOPHOTO PE3YpPBY.

Iinm: aHaJi3 pesepBy KOpOHapHOI
Ba3OfMIaTalliiTa BUBIEHH A eXOKapaiorpadiyHmnx
O3HaK imlemii MioKapgly y Hal[ieHTiB i3
CTEHOKap/li€l0 HAIpyrM Ta HECTEHO3YHYUM
aTepOCK/EPO30M BIiHIIEBUX CYAMH Ha OCHOBI
[laHVX iHBa3MBHOI KOpoHaporpadii.

MATEPIAJTIN TA METOIU

Y nepiop i3 2016 o 2019 poxu, KOCTi>KEHHA
nposogunoca y Kiinini mna pgopocnux Y
«HayKoBO-IIpaKTUYHMIT ~ MEAVYHMUI  LIEHTp

Kappiosnorii Ta Kapgioxipyprii MO3 VYkpaiamu».
[Tlicna  orpumanHsa  iHpopmMoBaHOi  3ropwu,
Oyno obcrexxeHo 321 maiieHTIB i3 KIiHIiYHUM
piarHosom IXC, AxkuM mpoBoauIM iHBasUBHY
KopoHaporpadiro. Kpurepii BK/IIOYEHHA
BK/IIOYa/IM K/IiHIYHMII [[1aTHO3 CTEeHOKapAil
Halpyry, MiATBepIyKeHy imiemio Miokappa Ha
EKI' ab6o exoxappiorpadii, mosuTuBHMiT abo
cymHiBHmit pesynbrar EKI Tecty 3 ismunum
HaBaHTa)XEHHAM, a TAKOXX BiZICy THICTb 3HAYYLIIUX
CTE€HO3iB y KOPOHApHMX apTepiix 3a [JaHUMMU
KopoHaporpadii.

JJo  KpurepiiB  BUKIIOYEHHA  BiJJHECEHO
HasBHICTb B aHaMHe3l rocrporo iH¢apkTy
MiOKapfia, Ceplo3Hi IIOpYyIIEeHHA KJ/aIlaHiB

cepusA Ta CTEHO3 KOpPOHapHMX aprepint =50%
3a maHuMMM Koponaporpadii. Exokappgiorpadis
(Exo-KI') BuxoHyBamacsi 3 BMKOPUCTaHHAM
yIbTPa3BYKOBOro  cKaHepa Vivid iq Ta
TPaHCTOPAKaJbHOTO CEKTOPAZbHOIO JaT4yMKa
X5-1. IIporokon  [OCHifKE€HHA  BKIIIOYaB
Pi3HOMaHITHI BUMipM Ta OLiHKM, B TOMY 4MCIi
OLIIHKY KiHe3y CTiHOK JIiBOrO IIJIyHOYKa [id
BUABJIEHHA illIeMil MioKappa.

Strain imaging mig 4ac exokapgiorpadii 6ymo
IIPOBEIEHO 3a CTAHAAPTHMUM IIPOTOKOJIOM Ha
amapari Vivid iq 3 enexrpokappiorpadiuyHoro
CUHXpOHi3aliew (pasoBaHUM TPaHCABIOCEPOM 3
yacTtoTor 2—4 MI1. OuiHoBaHHA I7100aIbHOTO
Ta CErMEHTAapHOro strain Oy/l10 BaXIMBUM
y BUABJIIEHHI CerMEHTApHUX QaHOMaJiil Ta
rimokinesii. ImoGanbHMII MOB3MOBXKHIN Strain
pO3INAfABCA  AK CepelHE IOCErMEHTapHUX
3Hadenb JIII. Ouinkmu Ha piBHI Big 0 go -17
BB)Ka/IVCh MMATONOTIYHVMMA.

Exokappiorpadis 3  BHYTpilIHbOBEHHUM
BBeJIEHHAM unipugamony. Tect mpoBoauscsA mif
MOHITOPMHIOM apTepPiaZbHOIO TUCKY, KMCHEBOI
carypanii, EKI. B nexadomy nonoxeHHi Ha
nmiBoMy O6OKy TpOBOAWINCA BUXifHI 3aMipu
IIOKa3HMKIB Strain, OILIiHIOBaAM CEerMEHTapHY
ckopornuBicts JIOI Ta mpoBomunm BuUMipK
pesepBy KOPOHApHOTO pe3epBy KPOBOTOKY
(ommcano Hipkdye). JumipmpaMon BBOAMBCA
BHYTPilIHbOBEHHO B [J03i 0,56 Mr/kr 3a 4
XBWIVMHM, Hajam iHdysilo 3synmHsamm Ha 4
XBUIMHM i moBTOpHO BBOgmMAM 0,28 Mr/Kr 3a
2 XBUIVMHM IICAA YOTO IPOBOAMIN ITOBTOPHI
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Mapyuwko €. 1O., Manskoscbkuit [ B., OxyHsb 4. tO.

3aMipy BKa3aHMX BUILE BEIMYMH. Y BUIIAJKY
PO3BUTKY MOOIYHMX edeKTiB Bif gumipumamMony
B/B BBOZIMBCS aMiHOGiIiH B 1031 120-240 Mmr.

PesepB KOpOHapHOTrO KPOBOTOKY BM3HAaYaBCsA
ponmieporpadiyHo mij vac exokappiorpacdii 3
B/B BBelecHHAM punipupamony. IIpoBopmmacs
Bidyayisalifa  mepegHbOl  MDKIIIYHOYKOBOI
aprepil 3 amiKa/JbHOI [ABOXKaMEpPHOI IO3MIIil
Ta BUMIPIOBaAMCA MaKCUMaJbHI IIOKa3HUKU
JiHINHOI LBUJKOCTI KPOBOTOKY B JIacTOJY [0 Ta
IIiC/IA BBEJJEHHA AUIIIPULAMOILY.

Koponapuuit pesepB KpOBOTOKY BU3Ha4a/lIl
AK:

iPKK = Vmax1/ Vmax0 (1),

e Vmax1 — MakcuMaJIbHa JiHiiHa IIBUIKICTD
KPOBOTOKY B fiacTony Ha GOHi BBeIeHHs
DUIipupamMony, BuxigHa Vmax0 — MakcumanbHa
MiHilHa WBUAKICTb KPOBOTOKY B fiiacTtony, iPKK
— iIH/IEKC pe3epBy KOPOHAPHOI'O KPOBOTOKY.

PE3V/IBTATU TA IX OBTOBOPEHHS

Cepen 321 mamienTiB, mo BignoBigamu
KpUTEpiAM BK/IIOYEHHA Ta He Maau Kpurepil
BUK/IIOYEHHs 4YonoBikiB 6ymo 103 (32,1%),
xiHOK - 218 (67,9%). Cepepniit Bik XBOpuUX
cTaHoBUB 58,2+3,3 poku. BciM manjienra y 38’ 3Ky
13 KIHIYHOI CUMITOMATMKOI  CTEHOKappil
HAIlpyT¥ Ta MO3UTUBHUMM ab0 CYMHIBHUMMU
pesy/abraTaMy TecTy 3 i3V IHNM HaBaHTaKeHHAM
0yn0 mHpoBefeHO iHBa3MBHY KopoHaporpadio.
B 61 (19,0%) Bumagkax KOpOHapHi aprepil
Oynu iHTaKTHMMY, TOfi AK y iHmmx 260 (81,0%)
nauieHTiB OyB BMSAB/IEHUII HECTEHO3YIOUNI
aTEepPOCKIIEpO3 KOPOHAPHUX apTepiil.

YacroTa BUABNEHHA IIATONOTIYHMX 3HAYEHb
iHIEeKCy pe3epBy KOPOHAapHOIO  KpPOBOTOKY
cepefl MAILIIEHTIB 31 CTEHOKapAi€l0 Hampyru Ta
Bi[ICYTHICTIO FéMOJVHAMIYHO 3HAYMMUX yPakeHb
KOPOHapHIX apTepiil pefcTapjeHa B Tabmui 1.

Sk BupHO i3 maHmx Tabmmui 1, KopoHapHa
MiKpoBacKy/lIsipHa  AMCOYHKLiA  (3HVDKEHUI
nokasHuk iPKK) mama wmicme 6inbmn HbK y %
xgopux 3 IXC 6e3 reMopuMHaMidyHO 3HAYYLIUX
ypakeHb KOpOHapHUX aprepint. [lanienTn Hapgani
Oynu posnopineHi Ha 2 rpynu: 3 KOPOHApHOIO

MiKpoBacKysipHow ucdyskuiero (n=251) Ta
6e3 Hei (n=70). Ilixg yac BBeeHHs AuIipUAaMONTy
BuBYamics mokasHuku global longitudinal strain
(GLS), 3sHMOKeHHs $KOTO pPO3IHIOBANIOCS SK
O3HaKa imemii Miokappy. [laHi mpencraBieHi Ha
MaJIIOHKY 1.

Tabnuys 1
YacToTa BUABICHHA NATONOTiYHNX 3HAYEHD
iHJIeKCy pe3epBy KOPOHAPHOT'O KPOBOTOKY
cepef] NaLli€HTIB 3i CTEHOKapAi€lo HAIPYTHU Ta
BiICYTHiCTIO TeMOAVIHAMIiYHO 3HAYMMUX YpakeHb
KOPOHAapHUX apTepii

XBopi 3i cTeHOKapfi€lo HaNpyIru Ta
PKK BiICYTHiCTIO 3HAaYMIMUX CTE€HO3iB
iP BiHI[eBUX cyauH (n = 321)
N %
22 70 21,8
<2 251 78,2
GLS, % 1 2

-15,2+0,5%*

20,5+0,4% AT
=&Yy 0

Man. 1. lnHamika cepefiHix 3HaueHb global longitudinal strain
(GLS) B rpynax xsopux 3 (1) Ta 6e3 (2) KMJ
IIpumitkm: * - p<0,05 (3rigHO FaHUX t-KpuUTepito

HepeBipKu rinores).

JlocToBipHa pisHNUIIA B CepeHIX OKAa3HMKAX
IO Ta IiC/A BBELEHHA QuIlipugaMony; 1 — rpymna
xpopux 3 KMJ] (n=251); 2 - rpyna xBopux 6e3
KM]I (n=70).

SK BUAHO i3 JaHUX Majl. 1, B Tpynax najieH-
TiB, 0 Manu Ta He Marmm KMJ/] BuxigHi mokasHu-
ku GLS 6ynu cTaTvcTMHO NOPiBHAHHUMY, TOA{
AK Ha QOHi B/B BBeJleHHs ANIipUAMOITy B Ilep-
LIiJ IpyIi Ha BigMiHY Bifi APYyTOI crloCTepiranocs
NOCTOBipHE 3HVDKEHHS CEPEIHbOIO ITIOKa3HMKa
GLS. Lle 6yno0 inTepnpeToBaHO HaM, SIK ilIeMito
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MikpoBackynspHa cTeHOKapAis K NPHUYMHA iLLeMiYHOT XBOpObU cepug ...

MiOKap/ly BHAC/I[JOK MiKpOBaCKy/IAPHOI CTEHO-
Kapgii. [Ipy nbomy, X04a CTaTUCTUYHO BUBYABCA
inTerpanpumit mokasHuk (GLS), ioro 3Hy>KeHHS
AK IIPaBUJIO CIIOCTEPIraznocs 3a paxyHOK CerMeH-
TapHUX IIOPYLIEHD B [iIAHII BEPXiBKU IIE€PETO-
pozku Ta nepegHboi crinku JIIII (marr. 2).

TakuM unHOM, y 78,2% XBOPUX 3i CTEHOKap-
Ii€l0 Ta BiJCYTHICTIO TEMOAVIHAMIYHO 3HAYMMUX
ypaXeHb BiHILleBUX cyauH Oyno Bussieno KM/,
B JJaHil1 TPy XBOPUX IIiJl Yac CTpec-eXoKapio-
rpadii Masmu Miciie ynbTpasByKOBi 03HaKY ilemil
miokappy. Li manjienTn 6ynm xnacudikoBani, sk
Taki, 1o MawTh IXC: MiKpoBacKy/IApHY CTEHO-
Kap/iiro, BHaC/IiJOK KOPOHAapHOI MiKPOBAaCKY/IApP-
HOI aycyHKII.

BUCHOBKI

1. Y 78,2% XxBOpuX 31 CTEHOKapJi€I0 Ta BifICy THIC-
TIO T€MOJIVHAMIYHO 3HAa4MMMX Ypa>KeHb BiH-
I[eBYX 3a JAHMMM iHBa3MBHOI KopoHaporpadii
MaJla Miclie MiKpOBacCKy/IsipHa CTEHOKap/is.

2. Crpec-exokappiorpadis 3i strain imaging Ha
($OHI BHYTPIlIHbOBEHHOTO BBEJIEHHS AUIIpU-
IlaMoJTy € eeKTUBHIM METOILOM OJHOYaCHOTO
BUABJIEHHA IIOPYIIEHHA Pe3epBY KOPOHApHOI
Ba3oMIaTaLil Ta NiATBEPI KEHHA i1eMil Mio-
Kapyy, AKy BOHa BUKJ/IMKAE.

ANT_SEPT

KonmnikT inTepeciB. ABTOpU JaHOTO PYKOIIUCY
CTBEPJKYIOTb, 110 KOHQIIKT iHTepeciB mif yac
BMKOHAHH:A IOCTI/I)KEHHSA Ta HAMICAHHA PYKOIN-
Cy BiICYTHIIL.
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MICROVASCULAR ANGINA IN PATIENTS WITH NON-STENOTIC CORONARY LESIONS
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Background. According to various literature data, from 1/3 to 1/2 of patients whose complaints correspond to a typical
picture of angina pectoris do not have obstructive lesions of the coronary vessels during invasive coronary angiography.
These patients belong to the INOCA group. The main pathogenic mechanism of this problem is coronary microvascular
dysfunction (CMD), which manifests as a violation of the coronary vasodilation reserve.

Aim: to evaluate reserve of coronary vasodilatation and to determine the echocardiographic signs of myocardial ischemia
in patients with angina pectoris and non-stenotic atherosclerosis of the coronary vessels according to the data of invasive
coronary angiography.

Materials and methods. We included 311 patients with a clinical diagnosis of «CAD: angina pectoris» who underwent
invasive coronary angiography and who had intact coronary arteries or non-stenotic lesions were consecutively examined.
Coronary microvascular dysfunction (reduced iCFR index) occurred in 78.1% of patients with coronary heart disease without
hemodynamically significant lesions of the coronary arteries. In those patients, a significant decrease in the GLS indicator
was observed -15.2+0.5% compared to the baseline -20.5+0.4% mainly due to segmental disorders - signs of myocardial
ischemia.

Conclusion. Stress echocardiography with strain imaging during intravenous dipyridamole was an effective method for
simultaneously detecting violation of the coronary vasodilatation reserve and confirming the myocardial ischemia.

Key words: coronary heart disease, microvascular angina, coronary microvascular dysfunction, stress echocardiography,
coronary blood flow reserve index.
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Background. Management of pediatric patients with portal hypertension (PH) has evolved considerably in recent years.
Physiologic shunts and successful liver transplant has changed the paradigm of portal hypertension surgery. However, pe-
diatric patients with noncirrhotic causes of PH and unfavorable anatomy, and patients with cirrhotic causes require other
radical surgical approaches. There is a lack of publications on pediatric cohorts in which other surgical procedures, includ-
ing DSRS, was performed.

Aim: to analyze effectiveness of DSRS in treatment of most dangerous PH symptoms: esophageal varices grade and
bleeding episodes recurrence, splenomegaly, thrombocytopenia and anemia, and to assess DSRD survival in different groups
of patients.

Materials and methods. A single-center retrospective study was performed. In 37 children underwent distal splenorenal
shunt (DSRS) was performed in the period from January 2011 to January 2022. The mean follow-up period was 55.4+6.1
months.

Results. Patients of the study group (n=37,100%) were divided into two groups according to etiological factor, that
caused PH: 29 (78.3%) were diagnosed EHPVO, and 8 (21.7%) - HPH. Comparison showed difference in spleen volume
(p=0.009) and follow-up duration (p=0.001). DSRS resolved thrombocytopenia, anemia and decreased the spleen size in all
the patients, platelets count increase in patients of both EHPVO (p=0.009) and HPH patients (p=0.021) and hemoglobin lev-
el increase in EHPVO patients (p=0.037). Varices grade comparison showed involution in both groups (p<0,001). However,
DSRS dysfunction was observed in 8 (28.5%) patients from EHPVO group and in 1(12.5%) in HPH group. DSRS survival
in EHPVO patients was assessed 0.309 (95%CI 0.0186-0.708) with no difference in overall shunt survival between groups.

Conclusion. DSRS showed good results in resolving dangerous symptoms of PH in both study groups with non-cirrhot-
ic (EHPVO) and cirrhotic (HPH) causes of PH, with significant thrombocyte count increase and varices grade involution.
However, despite no difference was found in DSRS survival between study groups, DSRS survival in patients with EHPVO
reached median survival by 136 months.

Key words: portal hypertension, distal splenorenal shunt, shunt dysfunction, recurrent variceal bleeding, children.

Background. Management of pediatric hypertension (HPH), other words it is in the

patients with portal hypertension (PH) has
evolved considerably in recent years. Development
of physiologic shunts (meso-Rex bypass) and
successful liver transplant has changed the
paradigm of portal hypertension surgery. [1].
Surgical treatment is typically reserved for those
patients who have failed medical and endoscopic
measures, or who have significant sequela of
portal venous hypertension, including significant
splenomegaly [2]. While it is world-wide
accepted, that children with extrahepatic portal
vein obstruction (EHPVO) and PH that results
from it are to be investigated and, if suitable,
offered the mesenteric-to-left portal vein bypass
[3,4], for children with hepatic form of portal

setting of decompensated liver disease it is mostly
offered to manage medically (via endoscopy)
or radiologically (via transjugular intrahepatic
portosystemic shunt) with the aim to offer liver
transplant after this initial treatment [1,2,5]. There
is a lack of publications on pediatric cohorts in
which other surgical procedures, including DSRS,
was performed.

Aim: to analyze effectiveness of DSRS in
treatment of most dangerous PH symptoms:
esophageal varices grade and bleeding episodes
recurrence, splenomegaly, thrombocytopenia and
anemia, and to assess DSRD survival in different
groups of patients.
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MATERIALS AND METHODS

Patients data were collected from case-records
retrospectively. 308 case histories of children
diagnosed portal hypertension were analyzed, in
the period from January 2011 to January 2022,
226 (73.3%) out of which underwent surgical
treatment. In 37 (16.4%) children distal splenorenal
shunt (DSRS) was performed. The mean follow-up
period was 55.4+6.1 months.

For all patients, the following criteria were
analyzed: gender, age of disease debut, variceal
bleeding as initial symptom, underlying
pathology, basic laboratory (thrombocytes count
and hemoglobin level) and ultrasound results
(initial and following spleen volume), endoscopic
examination results (initial and following varices
grade), recurrent bleeding episodes, shunt
dysfunction. Examination was as follows: CBC
with thrombocytes count, ultrasonography (US)
in gray scale with spleen volume measurement
(using the standard prolate ellipsoid formula:
length x width x depth x 0.523), color Doppler,
and spectral Doppler tracings, using Samsung
RS80A-UA, convex transducer (mean frequencies
1-7 MHz). Endoscopy was performed using
endoscopes GIF-H185, GIF-Q150, GIF-XQ260,
Olympus LTD, Japan. Esophageal varices grade
was assessed according to Japanese Research
Society for Portal Hypertension [6]. DSRS was
performed according to a standard method [7] by
the same surgeon.

Statistical analysis was preformed using IBM
SPSS for Windows version 24.0 (IBM Corp.,
Armonk, NY) and EZR Statistical Software, v.1.6
(The R Foundation for Statistical Computing).
Data distributions were compared (for different
surgical methods) using the paired Student’s t-test
or Wilcoxon criteria. Kaplan-Meier estimator
was used to assess shunt survival. Scheffe’s test,
Kruskal-Wallis and dispersion analysis were used
for multiple comparisons, and Dunn test were
used to compare the endoscopic follow-up results.
Chi-square test was used to assess nonparametric
data analysis for varices regression assessment.
A P-value <0.05 was considered statistically
significant.

The Committee on Clinical Investigation

of Bogomolets National Medical University
approved this study (Protocol Nel141 27.01.2021).
All the studies were conducted according to
implemented guidelines in consideration of GCP-
ICH, Declaration of Helsinki and declaration
of Istanbul. The written informed consent of all
participants’ parents/guardians was achieved.

RESULTS

Patients of the study group (n=37,100%) were
divided into two groups according to etiological
factor, that caused PH: 29 (78.3%) were diagnosed
EHPVO, and 8 (21.7%) - HPH. The EHPVO was
confirmed in all patients by ultrasound with a
sonographic Doppler study of the portal system
and computed tomography. Underlying liver
disease when suspected was confirmed by liver
biopsy before the surgery.

In EHPVO group 13(35.1%) had umbilical
catheter in anamnesis because of complicated labor
and delivery, that required following treatment
within neonatal intensive care unit. In 24(64.9%)
patients EHPVO was considered idiopathic.

In PH group biopsy showed idiopathic fibrosis
in 4(50%) patients. Other diagnoses included
Polycystic kidney disease accompanied by liver
fibrosis (n=2; 25%), cystic fibrosis (n=1; 12.5%),
and autoimmune hepatitis (n=1; 12.5%).

Comparison of the study groups’ homogeneity
according to the primary clinical, ultrasound,
laboratory and endoscopic examination at initial
admission are represented in Table 1.

As it is seen, no significant difference revealed
between groups except the spleen volume which
was greater in PHP patients (p=0.009) and the
general follow-up of the EHPVO patients is longer
(p=0.001). In general, most patients of both groups
presented symptoms of OH, such as splenomegaly,

hypersplenism (here - thrombocytopenia),
anemia, high grade varices and variceal bleeding
episodes.

The indications to operation were high grade
(II-III), manifestation of preoperative recurrent
bleeding episodes, significant splenomegaly with
thrombocytopenia progression. All the patients
from PHP group were additionally assessed by
standard scales for end stage liver diseases [8,9] to
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laboratory and endoscopic data

Table 1
Comparison of the study groups’ homogeneity according to the primary clinical, ultrasound,

Variable Patients with EHPVO Patients with HPH P value
Sex (%) Male Female 19 (67.8%) / 9 (32.2%) 4 (50%) / 4 (50%) 0.620!
Age at diagnosis (median (Q1+Q3)) 5(3+9) 11 (7+16) 0.250?
Platelets count per mm3 (median

81 (65+121 56 (48+86 0.0522
(Q1:Q3)) (65121 (48:86)
Hemoglobin level g/l (median (Q1+Q3)) 93.5 (82+110) 97 (85+106) 0.9242
Spleen volume (cm3) (median (Q1+Q3)) 384 (276+420) 863 (420+1104) 0,009?
Esophageal varices grade II-III (%) 25(89.2%) / 3 (10.8%) 6 (75%) / 2 (25%) 0.670°
) . N

Variceal bleeding as a debute sign(%) 19 (67.8%) /9 (32.2%) | 3(37.5%)/5(62.5%) | 0,266
YesNo
Preoperative recurrent bleeding episodes 0 0 0 0 .
(%) YesNo 6(21.4%) /22 (78.6%) 2 (25%) / 6 (75%) 0.789
DSRS dysfunction (%) YesNo 8 (28.5%) / 20 (71.5%) 1(12.5)/7 (87.5%) 0.634!
Follow up, months (mean+SD) 61.79+7.4 30.38+4.95 0,001*

assess the stage pf pathogenic process in dynamics,
and surgery was considered only when the patients
was assessed, as stable, with scores not more than
10 in both scales. Early postoperative period was
uneventful in all patients.

DSRS dysfunction was observed in 8 (28.5%)
patients from EHPVO group; shunt thrombosis,
accompanied by a recurrent bleeding and
splenomegaly with thrombocytopenia progression
occurred in a period from 1 week to 136 months

0.8

Probability
o
(=]
1

o
~
1

0.2

0.0

after surgery. All patients with DSRS dysfunction
underwent repeated surgeries, among which .
In HPH group (n=1,12.5%) patient manifested
recurrent bleeding 24 months after initial shunting
procedure. DSRS thrombosis was diagnosed
and splenectomy with complete portoazygos
disconnection.

Kaplan-Meyer survival analysis was performed
to estimate and compare DSRS survival in both
groups of patients (Fig. 1).

form.of PH

— EHPVO
— HPH

T T T
0 20 40 60

T T T T
80 100 120 140

follow.up

Fig. 1. Shunt survival (Kaplan-Meier curve) for DSRS in patients with HPH (red uniform line) 0.833 95%CI(0.237-0.975), versus DSRS
in patients with EHPVO (black uniform line) 0.309 95%CI(0.0186-0.708)
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Median overall shunt survival was not reached
by the patients of the HPH group. No difference
was found in the survival between two groups
(p=0.631).

The dynamics in laboratory tests, spleen
volume, between initial admission, the first
postoperative month after DSRS and the end of
study period (long-term follow up) is shown in
Table 2. The results were compared in pure DSRS
(n=20 in EHPVO group and n=7 in HPH group),
patients after repeated surgical interventions are
excluded from the comparison.

Notes: 1 Kruskal-Wallis test; 2 multiple
comparison, dispersion analysis; 3 Scheffe test.

DSRS resolved thrombocytopenia, anemia and
decreased the spleen size in all the patients, with
significant difference achieved in platelets count
increase in patients of both EHPVO and HPH
groups (p=0.009 and p=0.021 correspondingly)
and in hemoglobin level increase in EHPVO
patients (p=0.037)

As the first endoscopy is performed not earlier
than 6 months after the surgery, endoscopy results
were not included into the Table 2. By the time the
study was completed, the decrease in varices grade
was observed in most patients, grade I varices
were registered in 14(65,5%) patients of EHPVO
group and in 7(100%) in HPH group. Chi-square

test was used to analyze the varices involution and
revealed the difference p<0,001 between initial
and long-term endoscopic results in both EHPVO
and HPH patients.

There was zero mortality in both study groups.

DISCUSSION

Symptomatic PH in pediatric patients
manifests with life-threatening symptoms, such as
variceal, and others, such as such as splenomegaly,
hypersplenism, anemia, ascites [2,3,6,10]. bleeding
EHPVO in pediatric patients is the main cause of
portal hypertension [1,9]. Despite the successful
development of endoscopic treatment methods,
where band ligation showed its effectiveness
in primary bleeding prophylaxis in pediatric
patients [6], the method is temporal and does
not influence the portal pressure as is [1,6,11,12],
while the mortality from variceal bleeding in
pediatric population remains high, assessed up
to 19% [12]. Against the background of the lack
of worldwide standardized surgical approaches to
the PH treatment in children, all prominent clinics
and authors agreed Rex(mesoportal) shunt to be
the golden standard of PH surgical treatment [1-
4,13,14], though since its first description it was
clear favorable anatomy is required for Rex-shunt
to be feasible [2,4,14].

Table 2
Comparison of the experimental groups’ primary, postoperative and final US and
laboratory results
Variable Primary results | Postoperative Final results p-value
Spleen volume EHPVO 540 (275+689) | 401 (330+481) | 386 (228+545) 0.250!
(cm3) PHP 774.4 494.1 436.7 0.084!
(median (420.4+1128) | (274.7+713.5) | (256.5:616.9)
(Q1+Q3))
Platelets count EHPVO 79.5 (55+102) 93.5 (78+156) 122 (96+168) 0,009!
per mm3
(median -
(Q1+Q3)) PHP 6719.8 142.1+24.4 158+27..7 0(5002313
(mean+SD) :
Hemoglobin g/1 EHPVO 94.8+5.4 99.25£3.7 110.1+3.08 0.037?
(mean+SD) 0.043
PHP 97.0+4.3 115.7+8.6 116.3+9.8 0.161%
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Moreover, the so called “golden standard” of
PH surgical treatment cannot be used in patient
with HPH, as their portal vein is safe, and the
shunting would not influence the resistance of liver
parenchyma, and therefore, would not decrease the
portal pressure [2,5,6,15]. Other surgical options
are to be thought of in EHPVO patients with
unfavorable anatomy and for HPH patients. In one
of the earliest publications, in 1978 Maksoud et.
al. described the group of 7 pediatric patients with
cirrhosis and symptomatic PH, in which DSRS,
end-to-side anastomosis, was considered safe and
effective for leaving the intestinal portal inflow
into the liver without changes [16].

Nevertheless, two of seven described shunts
developed thrombosis. In later publication by
Moon et. al. [17] we find a group of 10 EHPVO
and 5 cirrhotic pediatric patients, in which
indication to DSRS was severe thrombocytopenia,
successfully treated by the shunting procedure.
In general, most described groups are relatively
small, with relatively short follow up period. The
indications for DSRS in EHPVO patients of our
study were based on peculiarities of vascular
anatomy and vessels patency. As for HPH patients,
DSRS is called the “bridge” to transplantation
by some authors [17,18], not causing the major
changes in vascular anatomy and having more
positive results regarding encephalopathy in
comparison to TIPS. In our study the HPH
patients were selected for DSRS considering
mentioned details, and their continuous liver
function stability according to accepted liver end
stage diseases scales. The results of current study
confirmed the results of previous smaller groups
regarding the ability of DSRS to resolve varices,
and signs of cytopenia.

Moreover, in both groups insignificant spleen
volume decrease was observed, and hemoglobin
level increase, significant in EHPVO patients. At
the same time, DSRS survival is to be discussed
separately: in EHPVO group it was assessed 0.309
95%CI 0.0186-0.708, with 9(32.2%) cases of shunt
thrombosis occurred. Authors hypothesis is — the
surgical approach results into the division of the
portal system into the “left” (splenic) and “right”
(splanchnic), with following portal pressure
increasement within the left one, and new

collaterals around spleen and pancreas appearance
to compensate the high portal pressure again.

Thus it might reduce the flow within DSRS,
the shunt becomes deserted and thrombosis
develops. As a PH treatment option, DSRS must
be considered effective in thrombocytopenia
resolving and varices involution.

CONCLUSION

1. DSRS showed appropriate results in resolving
dangerous symptoms of PH in both study
groups with non-cirrhotic (EHPVO) and
cirrhotic (HPH) causes of PH, with significant
thrombocyte count increase in both groups
(p=0.009 in EHPVO patients and and p=0.021
in HPH patients).

2. Varices grade involution was also significant in
both study groups (p<0,001). However, despite
no difference was found in DSRS survival
between study groups, DSRS survival in patients
with EHPVO was 0.309 95%CI 0.0186-0.708,
reaching median survival by 136 months, which
might result from division of portal system into
“left” and “right” with following portal pressure
increasement and new collaterals appearance;
thus shunt becomes deserted and thrombosis
develops. Further studies are required to prove
this hypothesis.
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OVICTAJIBHUN CHHEHOPEHA}IBH]{IVI ITYHT ITPU XIPYPTTYHOMY JIIKYBAHHI
ITIOPTAJIDHOI TTIIEPTEH3II Y OITEN

Tooix O.C.

HauionanvHuii meouunuii yHisepcumem imeni bozomonvus, Kuis, Yxpaina
Haujionanvna cneyianizosana oumsua nikapus «Oxmamoum», Kuie, Ykpaina

ogodik@gmail.com

AKTyanpHicTBh. 3a OCTaHHI poKM JIiKyBaHHA AiTeil i3 mopTanbHOIO rineprensieto (I1I) 3HayHo BrockoHanmnocs. Pisi-
OJIOTiYHe NIYHTYBAHHA Ta YCIiX) B TPAHCIUIAHTALil MeYiHKYM 3SMiHMIN MapagurMy Xipyprii nopranbHoi rineprensii. IIpore
mity 3 HenupoTydHuMy npryyHamy I i HecIpUATINMBO aHATOMI€0, @ TAKOXK MAL[IEHTH 3 UMPOTUIHMMI IPUYIMHAMY I10-
TpeOyIOTDb IHIIMX pafgyKaabHUX Xipypridaux migxopis. Ily6mikarilt mpo mepiaTpu4Hi KOrOPTH, SIKUM BUKOHYBAIMCS 1HIII
XipypriuHi BTpy4aHH#, y TOMY 4MCIIi fUCTaIbHe CIZIeHOpeHanbHe myHTyBaHHA ([ICPII), HeocTaTHBO.

Iine: mpoananizyBatn epexrusuicts [JCPII y nikyBanHi Hait6ib11 Hebesneunux cumnromis I1I% peryuansis KpoBo-
Teyi 3 BApMKO3HOTO POSIIMPEHNX BeH CTPABOXOLY, CIIEHOMeTaJIil, TpOMOOIMTONEHI] Ta aHeMil, a TAKOXX OLIIHUTM BIKIBA-
nictb pu JJCPIII y pisHuUX rpynax nauieHTis.

Marepiamu Ta Mmetogu. IIpoBefieHO OJHOLIEHTPOBE PETPOCIEKTNBHE AOCTiKeHHA. 37 AiTaAM y mepiof 3 ciuna 2011
p. 1o civenpb 2022 p. Buxonano JJCPIIL. Ilepion criocTepesxenHs cknas 55,416,1 mic.Conclusion. Stress echocardiography
with strain imaging during intravenous dipyridamole was an effective method for simultaneously detecting violation of the
coronary vasodilatation reserve and confirming the myocardial ischemia.

Pesynbratu. [Taunientu (n=37100%) 6ynu posmopineHi Ha ABi Ipymu 3a eTionorivauM ¢pakTopoM, mo cupuanHyus I1I:
y 29 (78,3%) miarnocToBaHo poneuinkoBy (IdIIT), y 8 (21,7%) — nevinkosy (IIGIIT) popmy IIT. IlopiBHAHHA rpym MoKa-
3aj10 pisHMIjIo B 06’eMi cenesinkm (p=0,009) i TpuBanocti cnocrepexxenHs (p=0,001). JCPIII ycynyna TpoMOOLMTONEHIO,
aHeMilo Ta 3MeHIIM/IA PO3MIp Cele3iHKM B YCiX MallieHTiB, 36inblmnacsa Kinpkicts TpoMbonnTiB y nanientis sk 3 JIIT
(p=0,009), tax i 3 IIPIII (p=0,021), a TakoX MigBMUILIBCS piBeHb reMornobiny y nanientis 3 [J¢III' (p=0,037). [TopiBHsauHA
CTYIIeHs BapyKO3y IOKa3ano iHBOMIOLI B 000X rpymax (p<0,001). Tucoynxuis JCPII cnocrepiranacs y 8 (28,5 %) na-
uienTis rpynu JIIT Tay 1 (12,5 %) nauientis rpymu I1IIL Biokusanicts [ICPII y nmanientis 3 J¢IIT ominena sk 0,309
(95% [1 0,0186-0,708) 6e3 pisHuLi B 3arajbHiil BUKMBAHOCTI IIYHTA MDK TPyHIaMIL.

Bucnosok. JJCPIII mpopnemoHcTpyBano fobpi pe3ynbTaTit y pospiueHHi Hebesneynux cumnToMis JII' B 060x rpymax
pocmimxenus 3 HenyporuyHowo (IGIIT) i nuporuunoro (IIPIII) mpuumuamu III, 3i sHaYHMM 36iMbIIEHHAM KiIBKOCTI
TPOMOOLVITIB i IHBOMIOLIEI0 BapUKO3HOIO pO3LIMpeHHs BeH. OfHaK, He3BaXKalouy Ha BiICYTHICTb pisHULI y BMKMBaHO-
cri JCPHI mixx rpynamu gocmimxenns, ByokusaHicTh JCPIII y manientis 3 EHPVO pocarna mepianu ByokBaHHA B 136
MiCAIIIB.

KimrodoBi cmoBa: moprasbHa rilepTeHsis, AucTaqbHe CIVIEHOPEHAIbHE IIYHTYBAaHHA, JMCQYHKIIA LIYHTY, pelUaNB
KPOBOTeYi 3 BAPMKO3HMX BEH, JiTH.
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AKTYanpHICTh. 3a/lUIIA€TbCA AUCKYTabeMIbHUM MHUTAHHA ILIOKO MOXK/IMBOCTEHl BUKOPMCTAHHA EHJIOCKOIIYHOTO
TYHENMIOBAaHHA Ta CTEHTYBaHHA IYXIMHUM y XBOPUX 3 YCKJIagHeHUMM opMaMy paKy TOBCTOTO KMIIKIBHMKA K
TOOIIepalilfHOrO MeTOAly JiKyBaHHA YCKIaJHEHHs Ta €Taly IiJrOTOBKM XBOPOTO [O PafiuKaabHOIO XipypriuHOro
BTpy4YaHHS.

ITinb: mpoBecTy aHaMi3 pe3y/nbTaTiB BUKOPUCTaHHSA €HIOCKOMIYHIX METO/[iB Y MiKyBa/lbHO-iarHOCTUYHOMY KOMILIEKCi
XBOPVX 3 YCK/IaJHeHNMM popMaMM 370AKICHUX 3aXBOPIOBaHb TOBCTOTO KUIITKiBHUKA.

Martepiamu Ta Metopu. B rpymy focmimkeHss Biitiuio 109 (100 %) XBOpUX 3 ycKIajHeHUMM popMaMu PaKy TOBCTOTO
KUIIKIBHYKA: XIiHKM — 57 (52,29 %), 4onmoBiku - (47,71 %), cepenHiit Bik xBopux — 69,78 + 16,37 pokis. Ceper ycKIafHEeHb
37105IKiCHOI ImaTonorii 06080BoI KMIIKHK, ¥ 74 (67,89 %) maliieHTiB BUABIEHO IYXIMHY TOBCTOTO KUIIKiBHMKA 3 TOCTPOIO
KUIIKOBOKO HeNpoxigHicTio, y 21 (19,27 %) - 3 mepdoparieto myxmay, y 6 (5,50 %) mamieHTiB 6yna HasBHOIO TOCTpa
KUIIIKOBA KPOBOTeYa, y 3 (2,75 %) MajIo Miclje MOefHaHH:A TOCTPOI KMIIKOBOI HEMPOXifHOCTI 3 mepdopallielo MyxXInHM Ta y
5 (4,59 %) - 3 KMIIKOBOI KpoBoTeyer. Komonockomnis npoBopyacs 3a JOIOMOIO0 eHjocKoniyHmx amapatis OLYMPUS
EVIS EXERA III (190) (CIIIA) ta HUGER GVE-2600 (Kwurait).

Pesynbratn gocnimkenHa. Kononockomnis 6yna nposenena 83 (76,15 %) manientam. Y 7 (8,43 %) XBOpUX, Y AKMX
Oy/a HasBHA FOCTpa IITYHKOBa KPOBOTEYA, BAIOCS JOCAITHU CTIJIKOro reMocTasy, ey 2 (2,41 %) narienTis Bigmivanocs
He3HayHe Kalli/IApHe MiITikaHHA KPOBi 3 MyX/IMHYU Micys Koarynanii. ¥ 31 (37,35 %) onkoxsoporo 3 ['KH Bpanocs ycninrso
BUKOHATH TYHe/i3alito myxanHy, y 7 (8,43 %) XBOpMX BCTAaHOBJICHO CaMOPO3IIMpIo0unit MeTanesnit cteHt. lle y 9 (10,84
%) TAIi€HTiB JOCATHYTO MiHIMaJbHOTO pesy/IbTaTy Mmic/s muaranii ta TyHenisauii nyxmman. Y 15 (18,07 %) xBopux He
BJI/IOCS. BOCAITY BiIHOB/IGHHS ITAcaXky II0 TOBCTOMY KMIIKIBHUKY. Y 12 (14,46 %) maijieHTiB JiKyBa/JbHO-AialHOCTUYIHA
KOJIOHOCKOIIiSl 3aBepIINIacs pO3BUTKOM YCKIaHEHH — epdopaliii TOBCTOro KMIIKiBHYUKA B 30H ITyX/IMHHOTO TIPOIIeCy.

BucHoBK. BukopycTaHHA KOTIOHOCKOIII{ B AKOCTiIIEPBMHHOTO/IiKyBa/IbHO-/[iarHOCTUYHOTO KOMIITIEKCY €TIEPCIIEKTBHIM
METOIOM YCYHEHHs YCKIaZHeHb (TOCTpol 0OTYpaLiifHOi TOBCTOKMIIKOBOI HENPOXiFHOCTI Ta TOCTPOI TOBCTOKMUIIKOBOI
KPOBOTEUi) ITpY 3/I0AKICHUX HOBOYTBOPEHHAX 000/I0BOI KMIIKM. 3aCTOCYBaHH: eHIOCKOIIIYHOTO NOCIi/PKEHH TOBCTOTO
KMIIKiBHMKA Jajio 3MOTY y 67,47 % XBOpPMX IOBHICTIO 41 4acTKOBO ycyHyTM Asuia 'KH Ta xpoBoTeui Ta migrorysarn
LUX MaI[ieHTiB [ MPOBefjeHHA PaJUKaabHOIO OJHOETAIIHOTO OHKOXipypriuHoro BTpy4yaHHA. IIpoBefeHHA TyHemisauii
Ta CTEHTYBAaHHA ITYXJIMHU TOBCTOTO KUIIKiBHUKA € e(EKTMBHNUM Ta 6e3IeYHUM METOIOM YCYHEHH:S TOCTPOI KUIIKOBOI
HEIIPOXi/IHOCTI, PiBEHb YCK/IA[JHEHDb IIPU AKOMY CK/IaB 14,46 %, 10 TOBHICTIO Bi/INIOBiZla€ JAHUM CBIiTOBOI JIiTEPATYPU.

Knro4oBsi cnoBa: pak, TOBCTUIT KMIIKiIBHIUK, JiaTHOCTUKA, YCKIaJHEHH, €HJ0CKOIIisA.

AKTyanbHicTb. 37105KiCHI 3aXBOPIOBaHH: TOB-
CTOrO KUIIKiBHMKA 3aliMalOTh 4 Miclle cepef xi-
HOK Ta 3 Miclle cepefi YONOBIKiB y CTPYKTYpi OH-
Kormarojiorii B Ykpainu Ta cBirti [1].

B VYkpaiHi, KO)KeH Apyruil MaljieHT 3 paKoM
000/10BOI KUIIKY ONEPYETHCA 3 NMPUBOAY HOSBU
Pi3HOTO pOAy yCK/IaJHEHb B YMOBaX 3arajabHOXi-
pypriuHoro cranionapy [2].

BpaxoByroun HafABHICTb y XBOpPUX YCKIaJ-
HEHb, 1110 MOXXYTb IIPU3BECTHU [0 JIETATbHOTO Ha-

CTiAKY Ta Ba)XKIiCTh CTaHY TAIi€HTiB, OibLIICTD
OHKOXBOPUX OIIEPYIOTbCA Y HEBIK/IA[IHOMY YU
YPTeHTHOMY TOPS/IKY 0e3 MOBHOIIIHHOTO iHCTpPY-
MEHTAJIbHOTO 0bcTeXxxeHHa [3].

EnpgockomiuHi MeTomu MiarHOCTUKM TIOCiAN
NOCUTbH BaroMe Miclie B [JialHOCTMYHOMY QaJIrO-
PUTMI NALIEHTIB 3i 3/T0AKICHMMM 3aXBOPIOBAHHA-
MM TOBCTOTO KMIIKiBHMKA [4].

IIpore, mOCUTH MajIo yBaru NpULAIIAETbCA Ja-
HOMY METOJy NiaTHOCTMKM Y BUIIA[Ky YCK/IaJHe-

16 ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayxa Ypainu, 2024, Vol. 20, Ne 3



BUKOPUCTAHHS EHIOCKOMIYHMX METOAIB Y KOMMMEKCI NIKYBAHHS MALIEHTIB ...

HOTO OHKOIIPOIecy 000H0BOI KUIIKM i Iie pifue
€HJIOCKOIIis 3aCTOCOBYIOTBCS B SIKOCTI CIIoco6y
NMIKyBaHHA 4YM IIAITOTOBKM XBOPOTO JO BIHTEpP-
MiHOBAaHO OIIEPaTMBHOIO BTPY4YaHH:A, AKE MOXE
Oyt BMKOHaHO Tic/is crabimisauii BiTanbHMX
byHKuiit manienTa [5, 6].

Cepen, 4uC/IeHHUX peKOMeHAallill, po3po-
OleHNX MTpPOBIZHMMMU CBiTOBMMM acoljaiis-
My HeBifkmagHux xipypriB (World Society of
Emergency Surgery), enpockomictiB (European
Society of Gastrointestinal Endoscopy, American
Association of Endoscopy), onxonoris (National
Comprehensive Cancer Network) mo cux mip guc-
KYTYETbCA MOXK/IMBICTb BUKOPUCTAHHSA €HJJOCKO-
Il AK METOAY JiKyBaHHA YU IIPOMDKHOTO e€TaIly
nepes onepaTuBHMM BTPYYaHHAM — «€HIOCKOIIIA
SIK MICT 1o Xipyprii» [7-10].

ToMmy pocmifi’)keHHs, HalpaBjeHi Ha OLIHKY
MOXX/IMBOCTEN €HIOCKOIIIYHMX METOHIB B JIKY-
BaHHI XBOPUX 3 YCKIafHeHUMM (OpMaMy paKy
TOBCTOTO KMIIKiBHYUK € aKTYya/IbHUMI B CbOrOYac-
HiJl YPreHTHIN Xipypril Ta OHKOXipyprii.

Ilinp: mpoBecTM aHai3 pPe3y/nbTaTiB BUKOPU-
CTaHHA €HJOCKOIIIYHMX METOJIB Y IiKyBa/lbHO-/Ii-
arHOCTMYHOMY KOMIUIEKCI XBOPUX 3 YCK/Ia/IHEHM-
M1 GOopMaMu 3TI0SAKICHMX 3aXBOPIOBaHb TOBCTOI'O
KUIIKIBHMKA.

MATEPIAJTIN TA METOIN

[TpoBeneno mpoCHeKTMBHE KOTOPTHE JOCITi-
JDKeHHs Ha 6asi xipypriunmx Bigginenp KHII
«MicpKa J1iKapHA €KCTPEHOI Ta IIBUIKOI MeINd-
Hoi gonomorn» 3MP ta KHII «Micbka nikapHA
Ne 7» 3MP B nepiog 3 2020 1o 2023 poku. B rpy-
Iy focmimKeHHA BBijmrio 109 (100 %) xBopux 3
yCKIaiHeHuMM popMaMi paKy TOBCTOTO KUIIIKiB-
HIIKa.

Y craTeBilt CTpyKTypi rpynu JOCIiIPKEHHA T1e-
peBakany manieHTy xinouoi crati - 57 (52,29 %),
40710BiKiB 6y10 52 (47,71 %). CepenHilt Bik xBo-
pux cknaB 69,78 *+ 16,37 pokis.

Ha etami rocnitanisanii naumientu 6ym obcre-
JKEHi 3TIJHO ICHYIOUMX IIPOTOKOJIB iarHOCTUKU
Ta JIIKyBaHHA YCKITaTHEHNMX GOPM KOTOPEKTalb-
HOrO paky. IHcTpymeHTanbHI MeTOAM [AiarHocC-
TUKM BK/IIOYaJM YIbTPa3BYKOBE MNOCHTiJKEHHSA
OpraHiB 4YepeBHOI IOPOXXHMHM Ta 3a0YE€pPEBUH-

HOTO IIPOCTOPY, OI/IAZ0BY PEHTI€HOCKOIIII0 TPy.-
HOI Ta YEpEeBHOI IMOPOXXHWHM, KOJIOHOCKOIIIO,
KOMITI0TepHY ToMorpadilo opraHiB dYepeBHOI
NOPOXHMHY 3 BHYTPIlIHbOBEHHVMM KOHTPACTy-
BaHHAM. JIabopaTopHa [jiarHOCTMKA CKIafianmacs
3 BIM3HAYE€HHA IIOKA3HMKIB 3arajibHOrO aHai3y
KpOBi Ta ceui, 6i0XiMiYHOTO HOCTi/KEHHs KPOBI,
KOAry/IorpaMIl.

Ha erami rocmiramisamii Bcim 109 (100 %)
XBOPUM IIPOBOAM/IACS OIIiHKAa CTaHy 3a IIKa-
noto qSOFA (Quick Sequential Organ Failure
Assessment) [11].

Y Bumazky oujiHku < 2 6ajiB, CTaH MaljieHTa
OLIiHIOBABCS sIK CTabiMbHMII, 3 HUSBKMM piBHEM
foornepauiinoi netanbHocTi. [Ipy oninni 3a mka-
71010 > 2 6aJTiB — CTaH PO3LiHIOBABCS 5K 3aTPO3JINU-
BUI, 3 BUCOKMM PU3UKOM JIETA/IBHOCTI, 110 VK-
TYBaJI0 HEOOXi/HICTb TpPOBeIEeHHs MiHIMa/lTbHO
00’eMy 00CTe)KeHb Ta IPOBEJIeHHs HEBiIK/IaHO-
ro JTiKyBaHHA.

B cTpykTypi OHKOIATosOrii, MyX/InHa CIIiNoi
KMIIKY fiarHocToBaHa y 13 (11,93 %) marieHTis,
BuUCXifHOI 06010BO1 Kumky — y 12 (11,01 %), me-
4iHKOBOro KyTa — y 8 (7,34 %) XBOpMX, Ioneped-
Hoi 060710801 Kk — y 4 (3,67 %), cene3iHKOBO-
rokyra -y 2 (1,83 %), HusxifHOi 0607;0BOI KMIIKN
-y 12 (11,01 %) npoonepoBaHMX, CUTMOIIOAiOHOI
-y 43 (39,45 %), peKTOCUTMOITHOTO Bififiiy TOB-
croi knuky -y 13 (11,93 %) rocmitanizoBaHuX.

Cepen,  ycKIafiHEHb 3/I0SKICHOI  IIaTOJOTIi
06070Bo1 KUKy, y 74 (67,89 %) mauieHTiB Bu-
ABJIEHO IIyXIMHY TOBCTOTO KMIIKiBHMKA 3 TO-
cTporo kumkoporw HempoxipnicTio ('KH), y 21
(19,27 %) - 3 mepdopauiero myxmmHM, y 6
(5,50 %) marnienTiB O6y/Ia HAABHOIO rOCTPa KUIIKO-
Ba KpoBoteua (I'KK), y 3 (2,75 %) - mano micie
IIOE€JHAHHA TOCTPOI KUIIKOBOI HENPOXiZHOCTI 3
nepdopaniero myxmmHn 12y 5 (4,59 %) - 3 Kum-
KOBOIO KPOBOTEYOIO.

KonoHockomniss mpoBogwiacs 3a  OIIOMO-
roro enpockomniyHux amapatisB OLYMPUS EVIS
EXERA III (190) (CIIIA) Ta HUGER GVE-2600
(Kurain).

IligroToBKa JO KOJTOHOCKOIII BUKOHYBajIacs 3
BUKOPVICTAaHHAM OYJCHMX K/Ti3M 6e3 3acToCcyBaH-
HA NepOpPa/IbHMX OCMOTWYHMX IIpelapariB I
OYMCTKM KUIIKIBHMKA.
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ITig yac eHOOCKOMIYHOTO JOCTiIKEeHHS BUKO-
PUCTOBYBAINCS OJHOPA30Bi iHCTpyMeHTH (TeTI,
HOXXI, IWIIIIi) Ta OHOPa30Bi 6a/oHM [/l AuIaTa-
1ii posmipamu 6-18 Mmm Bupo6HunTBa OLYMPUS
ta STRYKER.

Y 7 (7,53 %) XxBOpuX 3 Tpynu BOCTIIPKEHHA BU-
KOPMCTAaHO CaMOPO3ILIVPIOIOYl MeTajneBl CTEHTU
(3 mokputrTsAM Ta 6e3) BupobHmiTBa OLYMPUS
ta BOSTON SCIENTIFIC, niamerpamu 22 ta 25
MM, J0BXKIHOI0 60 Ta 90 MM.

Koarynauia ta TyHenisanida NyXJIMHU IIPOBO-
munacs 3a gornomoror anapary ERBE VIO 300D
3 BUKOPUCTAHHSM PEeXUMiB MOHOIIONIAPHOI Ta 6i-
IIO/IAPHOL KOATY/IALIL.

Bci nmpouenypu, mo 6ynu BUKOpUCTaHi B 10-
CIJDKEHHAX, IPOBOAVIINCA 31 3TOAM MAlli€HTIB Ta
BiIMOBifany €TUYHUM CTaHAApPTaM IHCTUTYLii-
HOTO J[IOC/TJHUIBKOTO KOMITeTy 3alopisbKoro
Ilep>XKaBHOTO MefUKO-(hapMaIeBTIYHOTO yHiBep-
CUTETY, a TaKOX lenbCiHKChKOI Jexmapanii 1964
POKY i ii 6inbir mi3HiM 3MiHaM a60 NOPiBHAHHUM
€TUYHUM CTaH[IapTaM.

CraructnyHa o6pobKa OTpMMaHUX pe3y/bTa-
TiB IIPOBOAMIACA 32 HOIIOMOTOI0 KOMII FOT€PHUX
nporpam STATISTICA 13.0, TIBCO Software
inc. (Jlinensia JPZ8041382130ARCN10-]) Ta
MICROSOFT EXCEL 2013 (Jliensia 00331-
10000-00001-AA404). Jani B TeKCTi IpefcTaBe-
Hi y Burmsasi M = m (cepegHboro apupmMeTUIHOro
+ CTaHJapTHE BiIXWIEHHs), abCOMIOTHIX 3HAYeHb
(n) Ta ix BigHOCHOI yacTKM (%).

PE3YJIbTATU

Kononockomis 6yma nposegena 83 (76,15 %)
nalieHTaM, Ki 3HaXOIVINCA y CTabiIbHOMY CTaHi
(ominka 3a mkasnow qSOFA Ha MOMeHT rocmirtari-
3anii > 2 6ajiB) 3 HAABHMMM KJIiHIYHMMM Ta iH-
CTPYMEHTA/JIbHVMM O3HAaKaMy IOCTPOI KMIIKOBOI
HENPOXiTHOCTi, TOCTPOI KUIIKOBOI KpOoBOTEYi a60
IIO€HAHHA LMX MaTonorin. Pemri xBopum Komo-
HOCKOIIifl He NPOBOAM/IACA Y 3B’A3KY 3 HasABHUM
3arpos3/nMBMM CTaHOM (oIliHKa 3a mkanow qSOFA
Ha MOMEHT TOCITiTamsarnii > 2 6amis) — 7 (6,42 %)
MALIiEHTIB 4 K/IIHIYHOK KapTUHOIO IIEPUTOHITY
Ha PoHi nepdopanii myxman - 19 (17,43 %).

Y Bcix 83 (100 %) mami€HTiB €HIOCKOIIYHe
00CTe>XXeHHA TOBCTOT'O KUIIKIiBHUKA IIPOBOJVJIO-

CA He JIMIle 3 JIaTHOCTUYHOIO, A 11 3 JIIKyBa/IbHOIO
METOIO.

Y 7 (8,43 %) xBopux, y AKux Oyna HasgBHa ro-
CTpa KMIIKOBAa KPOBOTEYA, BAATIOCA JOCATTH CTiil-
KOT'0 T€MOCTa3y LIIAXOM IIPOBENEHHA KOary/IALil
nyxman. ey 2 (2,41 %) nanienTiB Bigmivanocs
He3HAa4YyHe Kalll/IApHe IiJTIKaHHA KPOBi 3 IMyX/IN-
HM IIiC/IA KOATY/IALIL.

Y 31 (37,35 %) OHKOXBOPOTO 3 HasBHOIO I'O-
CTPOI0 TOBCTOKMIIKOBOI HENPOXiJHICTIO BJa-
7I0CA YCHINIHO BUKOHATY TYHENi3allilo IIyXIMHU
IIIIXOM TapliiajibHOI 0a/oHHOI AMIaTanii TOB-
CTOrO KMIIKiBHMKA B 30HI OHKOIIPOLIECY Ta KOary-
JALITHOI AeCTPYKIii TKaHWHM TyX/IMHY (M. 1).

Y 7 (8,43 %) XBOpuUX MiC/IA 4aCTKOBOI TYyHe-
mizalil MyXAMHM Ta OTPMMaHHA MiHIMaJIbHOIO
HPOCBITY (0 5 MM) BCTAHOB/IEHO CAMOPO3ILNPIO-
041 MeTaIeBuil CTeHT (Mail. 2).

e y 9 (10,84 %) maijieHTiB ZOCATHYTO MiHi-
MaJIbHOI'O pe3y/bTaTy IiC/A AUIaTalii Ta TYHeIi-
3allil MyX/IMHY — OTPMMAaHO PO3IIVPEHHA IIPOCBi-
TY 10 5 MM 3 YaCTKOBUM BiJJHOBJIEHHAM IIaCaXKy
(BupineHHs rasiB Ta piKuX BUIIOPO>)XHEHb B He-
3HAYHI KiTbKOCTI).

Y 15 (18,07 %) xBOpUX He BHAJIOCS HOCAITU
BiITHOB/JIEHHA I1aCa)Ky I10 TOBCTOMY KUILIKiBHUKY.
Ile 6yno moB's3aHO IepII 3a BCe 3 BUPAKEHOIO
NPOTSKHICTIO OHKOIIPOLIECY TOBCTOIO KMUILKIB-
HuKa (IOHaf 5 CM) Ta PUSMKOM IIOSIBM YCKJIaJ-
HEHHA IIif] Yac JiKyBa/JIbHO-AiarHOCTUYHOI KOJIO-
HOCKOIIIi y 3B'A3KY 3i ckagHomamMy Bepudikarii
KUIIIKOBOI CTiHKM.

Y 12 (14,46 %) nanieHTiB JIiKyBa/JIbHO-AiarHOC-
TUYHA KOJIOHOCKOIIif 3aBepIIM/IACA PO3BUTKOM
yCKIagHeHHs — nepdopallii TOBCTOro KMIIKiBHU-
Ka B 30Hi IyXJIMHHOIO IIPOLIECY, 1O CTAJI0 IPHU-
YMHOK IIPOBEJEHHA OINEPAaTMBHOIO BTPY4YaHHA B
yPreHTHOMY HOPSAAKY (Mar. 3).
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Man. 1. EHgockoniuHa KapTuHa 06TypyHOYOT 3f10AKICHOT MyXJIMHW CUTMOMOZiIGHOT KWMLK Ha Pi3HWX eTanax nikyBanbHo-
[iarHOCTUYHOI KOJTOHOCKOMIT.
A — eH[JOCKOMiYHa KapTrHa 06TYpYOYOI NYXAVHN CUFMOMOAIGHOT KULLIKK;
B — eHpgockoniuHa napuianbHa 6anoHHa AnnATalia curMonofibHOT KALLKM B 30HI OHKoMpoLecy;
C - BUrnAg curmonofi6HoT KMLWLKK NicnA KoarynauinHoi TyHenisauii NyxavHN Ta BiGHOBIEHHA NPOXiAHOCTI CUrMOMNOAIGHOT KMLIKK.

Man. 2. EHgocKoniuHa KapTrHa 06Ty pyoYOT 3/108KICHOT MYXIMHM HUCXiAHOT 060A0BOT KMLLKYM Ha Pi3HMX eTanax fikyBanbHo-
NiarHOCTUYHOT KOJTIOHOCKONMIT.
A — eH[JOCKOMiYHa KapT/Ha 3/105KiCHOro HOBOYTBOPEHHA HUCXiLHOT 06040BOT KMLLKM, L0 BUKIMKAE rOCTPY 06TypaLiliHy KALLKOBY
HeNpPOXigHICTb;
B — eHgocKoMiYHa KapTUHA NyXAUHW NiCsA NPOBeAEHHA NapLianbHOT 6anoHHOT AnnATaLii 3 OTPMMAHHAM MiHIMaIbHOTO NPOCBITY
(651113bKO 5 MM);
C - BUMNAJ HACXiAHOT 0600BOI KULLIKM NiCNA BCTAHOBEHHSA B 30HY MYX/VHN HEMOKPUTOrO CaMOPO3LLMPIOYOro METASIEBOTO
cTeHTa 25 x 60 mm.

_8.43 %

14.46 %

» CTiffKHH TeMocTas
2.41%

» HectifikuH reMocras
= TIoBHA TyHeTizalid Iy THHH
18.07 % |

CTeHTyBaHHA MyXTHHH

= JacTKOBA TyHeTi3aMia IyX/THHH

= be3 pe3yIsIary
/ 37.35 %
10.84 %/

= PO3BHTOK YCKIaTHSHHA

\
8.43 %

Man. 3. CtpyKTypa nikyBanbHo-AiarHOCTUYHOT KOMOHOCKONIT Yy XBOPUX 3 ycKnafHeHUMY Gopmamu paky 06040Boi KMLWKK (n = 83)
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OBI'OBOPEHHAA

YcknapgHeHi GpopMy paKy TOBCTOTO KUIIKiBHU-
Ka, 0COO/IMBO 3 TOCTPOI0 OOTYPAIifHOK KUIIKO-
BOIO HEIIPOXIAHICTIO, € aKTYa/IbHOIO Ta HEeBUpillIe-
HOIO XipypriyHOI0 Ta OHKOJIOTiYHOK IIPOOIEMOI0
[12].

[Inpoke pO3NOBCIOIKEHHSA Ta YOCKOHAIEHHA
€HJJOCKOIIIYHMX METOJIB [aj0 3MOIy IIepeTBOPHU-
TU IX 3 JIarHOCTUYHUX IPOLEAYp Ha JIKyBalb-
HO-/IIaTHOCTMYHMI  KOMIUIEKC, BUKOPMCTaHHA
AKOTO JIa€ 3MOTY YCYHYTU DAL, YCK/IaJHEHD 371051-
KiCHMX 3aXBOPIOBaHb TOBCTOT'O KMIIKiBHUKa 0e3
BUKOPUCTAHHS OIlepaLliifiHNX MeTOAMK [13].

bararbma aBTOpamu onmcaHo MOXK/IMBOCTI KO-
JIOHOCKOIII Ipy 0OTypauiifHiil TyXJIMHHINA TOB-
CTOKMIIKOBIN HENPOXiZHOCTi, AKi JalTh 3MOIY
BiTHOBUTM ITacaXX 110 KMIIKiBHUKY Ta IIiITOTyBa-
T XBOPOTO JJO NIPOBEIEHHSA OJHOETAITHOTO Pajiii-
Ka/IbHOTO OIlepaTMBHOIO BTpyYaHHs [14, 15].

[Tpore, sk i Oymb-sAKi MeTOnM, JAaHUIT BUJ, Jli-
KyYBaHHS TaKOXX He 1030aB/IeHNIT HefomiKiB. Psp
aBTOPiB HAaroJIOUIye, 10 IPOBEJEHHA KOJTOHOCKO-
IIIYHOTO MOCIJPKEHHA Ta arpeCUBHUI BIUIVB Ha
MyX/IMHY IPU3BOAUTD 10 MYX/IMHHOIL JUceMiHallil
Ta 301/IbIIEHHs] PU3KKY BififaJIEeHOTO MeTacTasy-
BaHHA y XBOPMX Y BiijaJIeHOMY IIiCAAIIEepaliii-
HoMYy mepiopi [16, 17].

[Hmi >X MOCHIAHMKM TOBOPATH PO Te, IO
CTEHTYBaHHs Ta TYHeNli3allis MyXIuHu € (HaKTo-
paMu pO3BUTKY YCKIaJHEHb y BUITLAAL Tepdopa-
Uil KMIIKK B 30HI ITyXJIMHU, AKa cArae Bixg 3,00 go
25,00 % i € IpUYMHOI IPOBEJEHHA YPreHTHOIO
XipypriuHoro BTpydYaHHS Ta 30i/blIye pPU3UKU
JIeTaJIbHOCTI B pAaHHbOMY II€PUOIIEPALIIIHOMY II€e-
piopi [18]. Kondo A. ta ciBaBTOpM BKa3yIOTh Ha
HV3bKY €(eKTUBHICTb CTEHTYBaHHS, HaBOAAUM
maHHi, mwo nuie y 4 (9,00 %) 3 44 XBOpKX BJanIOCs
JOCATTY BiJITHOBJIEHHA IIACaXy 110 TOBCTOMY KMIII-
kiBHMKYy [19]. Ha G. W. ta cniBaBTOpM Y CBOEMY
MeTaaHa/li3i HaBIIaKM IIOKasaau, IO €HJOCKO-
IiYHe JIKyBaHHA 3 BUKOPUCTAaHHAM CaMOpPO3-
IIPaB/IAI0YMX METa/IeBMX CTEHTIB € O€3IIeYHNM Ta
e(eKTVBHIM METOZIOM B JIiIKyBaHHI yX/1MH 000-
JOBOI KMILIKM, YCK/IaJHEHMX TOBCTOKMIIKOBOIO
HenpoxigHicTio. PiBeHb e(heKTMBHOCTI BKa3yeTh-
ca aBTopamu Ak 90,0%, a yactoTa mepdoparii —
1o 3,0% [20].

Hame pgocnmimKeHHA IIOKasano, 110 KOarys-
1id, TyHe/mi3anid Ta CTEHTYBaHHA IYX/IMHU [1aJI0
3MOI'y YCYHYTU YCKIaJJHEHHA Yy 67,47 % malieH-
TiB I'PYIM JOCHIPKEHHs, IIPU LbOMY IIOKa3HUK
YCK/IaHeHb cKIaB 14,46 %.

BpaxoByroun JycKyTabeNbHICTb IMTaHb LIOf0
BUKOPVCTAaHHA €HJJOCKOIIIYHNX METO/IB B AKOCTI
IIEPIIOTO €TAIly TiKyBaHHA XBOPYX 3 YCK/Ia[IHEHM-
Mu popMaMy paKky 060710BOI KMIIKY, HeOOXiTHUM
€ IIPOJJOBXXEHH:A POOOTY B JAHOMY HAIIPAMKY.

BVMCHOBKMU

1. BukopucTaHHA KOJIOHOCKOIIiI B AIKOCTi II€PBUH-
HOI'O /iKyBa/IbHO-IiarHOCTUYHOTO KOMILIEKCY
€ MEePCIEKTVBHIM METO/IOM YCYHEHHS YCKIA/[-
HeHb (rocTpoi 06TypawiitHOl TOBCTOKMIITIKOBOI
HEIPOXIHOCTI Ta TOCTPOI TOBCTOKUILKOBOI
KPOBOTeUi) IpY 3/I0AKICHUX HOBOYTBOPEHHSX
06010BOI KMILIKMA.

2. 3acToCyBaHHA €HJOCKOIIYHOIO HOCTi[KeHHA
TOBCTOrO KMIIKIBHMKA Jano 3mory y 67,47 %
XBOPMX IIOBHICTIO Y/ 9YaCTKOBO YCYHYTU SABU-
ma ['KH Ta xpoBoTeui Ta miArorysary nux na-
LII€EHTIB JI/IA IPOBEJEHHA PagMKaTbHOTO OJJHO-
€TaIIHOI'O0 OHKOXIPYpriYHOIro BTpy4YaHHA.

3. IIpoBeneHHA TyHei3allil Ta CTEHTYBaHHA MIyX-
JIMHY TOBCTOT'O KMUINKIBKHMKA € eeKTUBHUM
Ta 0€3leYHNM METOINOM YCYHEHHS TOCTpOi
KMIIKOBOI HENPOXIJJHOCTI, PiBEHb YCK/IaJJHEHb
pu AKOMy cKnaB 14,46 %, 10 IIOBHICTIO Bifi-
IIOBi/la€ JaHUM CBIiTOBOI JIiITEPATyPU.
Indopmania mopo ¢inancyBanna. Crarra

€ YaCTMHOK [MCEPTALMHOIO NOCHI[KEHHS Ha

3000yTTA HAyKOBOIO CTYIEHA JOKTOpa Mefyd-

HUX HayK JolleHTa Kadeapu 3arajapHOl Xipypril

Ta MicIAAUIUIOMHOIL XipypriuHoi ocBitn HHIIIO

3IM®Y Kybpaka Muxaitna AxarorniiioBuya. [lo-

CIipKeHHs1 BMKOHaHO B pamkax HJIP kadenmpu

3arajibHoOI Xipypril Ta HiCIARUIUIOMHOI Xipyprid-

Hoi ocBitt HHITIO 3[IM®Y «Momudikamis xi-

PYPTiYHMX aCIIEKTiB MiKyBaHHA NALIIEHTIB pi3HUX

BIKOBUX TPyl B MUPHMI Ta BiJICBKOBUII 4ac», NO

01220201230 (2022 - 2026 pp.).

Kondnikr inTepeciB. ABTOpM JaHOTO PyKOIN-

CY CTBEPXKYIOTb, 1[0 KOHQJIIKT iHTepeciB Iifi yac

BMKOHAHHA JOC/TIPKEHHA Ta HAIVICAaHHA PYKOIIN-

Cy BiICyTHIIL.
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USING OF ENDOSCOPIC METHODS IN THE TREATMENT OF PATIENTS WITH COMPLI-
CATED FORMS OF COLON CANCER

Kubrak M. A., Zavgorodnii S. M., Danilyk M. B.
Zaporizhzhia State Medical and Pharmaceutical University, Zaporizhzhia, Ukraine

braviorio@gmail.com

Background. The question of the possibility of using endoscopic tunneling and tumor stenting in patients with
complicated forms of colon cancer as a preoperative method of treating complications and a stage of preparation of the
patient for radical surgery remains controversial.

Aim: to analyze the results of the use of endoscopic methods in the treatment and diagnostic complex of patients with
complicated forms of malignant diseases of the large intestine.

Materials and methods. The study group included 109 (100 %) patients with complicated forms of colon cancer: women
-57(52.29 %), men - (47.71 %), the average age of patients was 69.78 + 16.37 years. Among the complications of malignant
pathology of the colon, 74 (67.89 %) patients were diagnosed with a colon tumor with acute intestinal obstruction, 21 (19.27
%) - with tumor perforation, 6 (5.50 %) patients had acute intestinal bleeding, 3 (2.75 %) - a combination of acute intestinal
obstruction with tumor perforation and 5 (4.59 %) - with intestinal bleeding. Colonoscopy was performed using endoscopic
devices OLYMPUS EVIS EXERA III (190) (USA) and HUGER GVE-2600 (China).

Results. Colonoscopy was performed in 83 (76.15 %) patients underwent colonoscopy. In 7 (8.43 %) patients with acute
gastric bleeding, stable hemostasis was achieved, and in 2 (2.41 %) patients, minor capillary leakage of blood from the tumor
after coagulation was noted. In 31 (37.35 %) cancer patients with colon obstruction were successfully treated with tumor
tunneling, in 7 (8.43 %) patients had a self-expanding metal stent implanted. In another 9 (10.84 %) patients had minimal
results after dilatation and tumor tunneling. In 15 (18.07 %) patients, it was not possible to restore passage through the large
intestine. In 12 (14.46 %) patients, therapeutic and diagnostic colonoscopy resulted in the development of a complication -
perforation of the large intestine in the area of the tumor process.

Conclusion. The use of colonoscopy as a primary therapeutic and diagnostic complex is a promising method of
eliminating complications (acute colon obstruction and acute colon bleeding) in malignant neoplasms of the colon. The use
of endoscopic examination of the large intestine made it possible to completely or partially eliminate acute colon obstruction
and acute colon bleeding in 67.47 % of patients, which made it possible to prepare these patients for a radical one-stage
oncological surgery. Tunneling and stenting of the colon tumor is an effective and safe method of eliminating acute intestinal
obstruction, the complication rate of which was 14.46 %, which is fully consistent with the world literature.

Key words: cancer, colon, diagnosis, complications, endoscopy.
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AxTtyanbHicTb. ITaTorenes AT o KiHIIA He PO3KPUTUIL, XOYa OCHOBHI MeXaHi3MU peTy/AlLil apTepialbHOTO TUCKY B
1inomy okpecneHi. Baxxnusy ponb B maroreHesi Al, okpiMm 3araibHOBiJOMMX 4YMHHMKIB, Bifirpae HafgMipHa eKcmpecisa
IIpO3anajbHUX IMTOKIiHIB, AKi IPOXYKYIOTbCA XXMPOBOIO TKaHMHOKI.Iinb: mpoBecTy aHami3 pesynbTaTiB BUKOPUCTaHHA
€HJIOCKOIIIYHNX MeTOMIiB Yy JiKyBa/JbHO-IialrHOCTUYHOMY KOMIUIEKCI XBOPHMX 3 YCKIafHEHMMM (OpMaMy 3/M0AKICHUX
3aXBOPIOBAaHb TOBCTOTO KMITKiBHMKA.

ITine: BUSHAUUTY POJIb AUIIOHEKTUHY, BicaTuHy Ta ipucuHy B matoreHesi it IikyBaHHI apTepianbHOI rimepTeHsil.

Martepianu Ta MeTopu. Y paHoMisoBaHuUII croci6 o6¢cTexeHo 70 MallieHTiB 3 apTepialbHOIO TimepTeHsieo. [TarieHTin
Oyno pospineHo Ha ABi rpynu: 1 rpyna - 33 maijieHTH 3 KOHTPOTbOBAaHUM piBHEM apTepia/bHOTO TUCKY Ta 2 rpyma - 37
oci6 3 miBUIEHNM piBHEM apTepiaTbHOTO TUCKY. YCiM yYacHUKaM JOCTiIKeHHA MPOBOAWIN PeTeNbHMI 36ip aHaMHe3y
3aXBOPIOBAHHS Ta KUTT, 3aTa/IbHMI Pi3MKaIbHUIT OTTIA], 3 BUMipIOBaHHAM apTepianbHoro Tucky (AT), aHTpormoMeTpnyHi
BUMIpPIOBaHHA 3 pO3paxyHKoM iHaekcy Macu Tima (IMT), mpoBefeHHsA 3araqbHOro aHali3y KpoOBi, Koarynrorpamn,
6ioxiMiYHOrO aHali3y KpOBi, @ TaKOX iMyHOdepMeHTHMII aHayi3 [/ BU3HAYeHHs PIBHA afUIIOHEKTUHY, BicaTuny it
ipucuHy crpoBarii kKpoBi Ta nimdonnrax. [JoraTkoBo nmpoBoamm exokapaiorpadiute ob6crexxenns (ExoKT).

PesynpraTn. Y marieHTiB mepinoi rpymu 3 HopMmanbHuM piBHeM AT Oymu mocToBipHO BUINI PiBHI KOHILEHTpaii
apunoHekTnHy (p < 0,01) ta ipucuny (p < 0,05) B cupoBaTii KPOBi, a TAKOXK JOCTOBIPHO HIKYi TOKa3HMKM BicaTnHy B
cupoBarii Kposi (p < 0,05) mopiBHAHO 3 maiieHTamu gpyroi rpynu. HaToMicTp B niMdonnTax He BCTAHOB/IEHO JOCTOBIPHOI
pisHMIi MK MOKa3HMKaMM afUIIOHeKTIHY Ta BicdaTuHy MK MallieHTaMy Mepliol Ta Apyroi rpym. BrsBieHO NO3UTUBHY
KOpeJIALio MK piBHeM Bicharuny y nimdornyrax ta Bikom (r=0,308; p < 0,05), ¢pi6bpunorenom (r=0,472; p < 0,01) it MHO
(r=0,551; p < 0,01), a TaKO>XX JOCTOBIPHO MOSUTUBHY KOpensALiio BichaTuHy B cuposaTi Kposi Ta piBHeM CAT (r=0,331;
p <0,05). BcraHOBNIeHNIT TO3UTUBHMI 3B’ 130K MK aAMIIOHEKTHMHOM y cupoBarii ta miMmdounrtax i MHO (r=0,303; p < 0,05)
11 06epHeHMIT B3aEMO3B’ 130K MK IIOKa3HMKaMI ipMCHHY CUPOBAaTKM Ta IPOTPOoMOiHOBUM iHAekcoM (r=-0,359; p < 0,05).

KimrouoBi cnoBa: aprepiabHa rinepreHsis, afMnoHeKTH, BicdaTuH, ipucuH.
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AxtyanbHicTb. AprepianpHa rineprensis (Al)
3a/IMIIAETHCA NIPOBIZHOI IPUYNHOIO iHBaTiiM3a-
L[l Ta CMEPTHOCTI Cepef CTaplIMX BiKOBUX TPyl
HaceJIeHHsA 4Yepe3 PO3BUTOK TAaKUX YCK/IAJHEHD,
AK iHapKT Miokapya, iHCY/IbTH, CceplieBol Ta Hu-
pKoBoi HegocTaTrHOCTI [1]. IIpnbmmsHo 46% nai-
€HTiB 3 A" He MigO3pIOIOTH B cebe MigBUIIEHOTO
apTepiaZbHOrO TUCKY Ta He IMPOBOJATH CBOEYAC-
HOTO JIIKYBaHHS Ta JIMIIe KOXKHMIL IUSATUI Mari-
eHT 3 Al KOHTpoO/IO€E CBiil apTepiaZbHUII TUCK
[2,3]. Binbiie monoBuHM maiieHTis 3 AI' MaoTh
IOJATKOBI CeplLieBO-CYAMHHI PU3UKH, Cepel] AKUX
HAVBOK/IUBILIVMMI € OUCTiIineMis, abnoMiHanbHe
OXKVPIHHZ, IilepypuKeMis, a TAKOXX TaKi IIKiIm-
Bl 3BMYKU, AK KYpIHHA, HafIMipHE CIIOXXVMBAaHHA
QJIKOTOJTIO Ta MJIOPYXOMMI CIIOCIO XUTTSA [4].

ITaTorenes AI' no KiHI He pO3KpUTHMIL, XO4Ya
OCHOBHI MeXaHi3MU peryndnil  aprepianbHO-
ro THUCKY B LIiZIOMy OKpecneHi. BaximBy ponb B
naroreHesi Al BiflirpaloTb iHCYTiHOpPE3NUCTEHT-
HICTb, TillepIHCY/IiHEMIA, CHMIIATO-a/IpeHaNoBa,
Ka/liKpeiH-KiHiHOBa Ta peHiH-aHIIOTeH3MHOBa
CUCTEMMU, NIEpEeICEPAHNI HATPill YPETUYHNI TIelI-
TUJ, NPOCTAIJIAH/VIHM, 3allaJleHHA HU3bKOI iH-
TEHCUBHOCTI Ta HaJIMipHa eKCIIpecid Ipo3alajib-
HUX UWTOKIHIB, AKI IPOMYKYITbCA >XUPOBOIO
TKaHMHOIO [5,6,7].

3a OCTaHHI [iBa AeCATWIITTA MOIJIAL Ha )XUPO-
BY TKaHMHY paJ/Ka/JIbHO 3MIHMBCA BiJl IHEpTHOTO
CXOBHIIIA eHePrii /10 Hall0i/IbIIIOT0 eHJOKPUMHHOTO
opraHy opranismy [8]. JKupoBa TkannHa Bupinse
Ipo3anajabHi Ta 3aXMCHI aIMIIOUUTOKIHY, 30Kpe-
Ma JIENTVH, afyIIOHEeKTVH, Pe3NCTVH, BicdaTuH,
ipucun, agpomiH, $GakTop HEKpO3y MyXJIMHU-A,
iHTepneiikiHM, SKi B L[I/IOMY BU3HAYaIOTh Iepebir
narojoriqyHoro mpouecy [9]. Cepepn BuiiesasHa-
YEHMX aJUIIOKiHIB aiUIIOHEKTVH YMHUTD BIUIVB
Ha TaKi CTaHM AK: PE3VCTEHTHICTb [0 IHCY/IIHY,
rinepTeHsiio, aTepocKiIepos Ta ilmemMivHy XBOpoOy
cepus [10,11]. 30kpema, afUIOHEKTVH INPUTHi-
4yye aTeporeHes, iHriOyIo4uM ajresiroc MOHOLUTIB
Ta 1X QarouTapHy aKTUMBHICTb, 3MEHIIYE HAKO-
ny4eHHs MoaugiKoBaHMX NiNONPOTEIHIB Y CTiH-
ui cynuH [12]. Kpim TOro, aiulIOHeKTHH 3HIDKYE
ekcripecito mornekyn aaresii (VCAM-1, ICAM-1,
E-cenexTuH) B eHpOTeNniabHUX KIITMHAX, NPU-
THiYye ceKkpelilo IUTOKiHIB (30kpema, TNF-a),
cTumynoe npopykuiro NO Ta BIIMBaEe Ha aKy-

MYJIAL0 MinifiB y Makpodarax [9]. Takox 6ara-
TO JOCTI/KEHDb IOBIJOM/IAIOTD, 110 Y IALIIEHTIB 3
HM3bKMM pIBHEM A[IMIIOHEKTUHY CIIOCTEPIraloTh
BYICOKMI BMICT TPUIJIILIEPU/IIB, XO/I€CTEPONyY Jli-
nomnporeiHiB Hu3bKoi minpHOCTi (XC-JIITHII),
amonpoteiniB Apo-Al ta Apo-B [13,14]. Apu-
NOHeKTMH Hanexutb no pogumuu Clg/TNF Tta
BOJIOZIi€ CTPYKTYPHOIO TOMOJIOTi€0 3 (haKTOpoM
Hekposy nyxmmH anbda (TNF-a). Ha nporusa-
ry TNF-a afjunoHeKTUH 4MHUTD NPOTU3ANATIbHY
Ii0, TOJIOBHMM YMHOM, Ha IMYHHI K/IITMHN, 30-
kpema nimountu [15]. OxpiM TOrO, aAUIIOHEK-
TVH TiCHO IIOB’SI3aHMIT 3 MeTa00/1i3MOM ITTIOKO3M,
peryndiieo aprepialbHOrO TUCKY, IPUTHIYEHHI
peHiH-aHTioTeH3MHOBOI crcTemu [16].

Cepep auIIOKiHIB 0COOMUBY yBary npuBepTae
BicdaTuH, TakoX Bimommuii K HikoTMHamig doc-
dopubosuntpancpepaza (NAMPT). Bin pemon-
CTPYE IUIeNOTPOITHI edeKTy, OyAydy UTOKIHOM,
rOPMOHOM Ta (pepMEHTOM, MA€ AK BHYTPIllIHbO-,
TaK i Ho3aKmiTMHHI QYyHKIiI, 6epe y4acTb y CUHTe-
3i HikoTuHaMiny [17]. Bicharun moxke BrmBaTu
Ha 3HVDKEHHA PIBHA IVIIOKO3M, IIJIAXOM IIi/IBAIIIEH-
HA 1l IOIIMHAHHA Ta JIIIOTeHe3y, a TAKOX BIUIN-
BaTy Ha 3HVDKEHHA YTBOPEHHA ITIIOKO3M Yy IediH-
ui [18]. ITposananbHa gis BicdaTuny nonsrae y
MiJBUIEHH] eKCIIpecil 3alla/IbHMX Ta aile3UBHUX
MOJIEKYJI, 30KpeMa, IL-6, MMP-3, CAMs, ICAM-1
ta VCAM-1 [17]. Y nauieHTiB 3 MeTaOOMiYHIMMI
3aXBOPIOBAHHAMMU Bic(haTVH MOXKe BUCTYIIATH AK
MapKep 3alajieHHs Ta eHI0TeNiaNbHOl JUCPYHK-
uii [18,19]. IligBuiennit BMicT Bicdatuny cripu-
sie nporideparii IIaKoM'130BUX KIITUH CYIUH
i ¢pibpobnactis, a TakoxK Oepe y4dactp y dibposi
Miokappaa Ta pemopentoBanHi cepus [19]. Takox,
KJIHIYHI JOCTIIPKEHHA TOBOAATD, 1110 KOHIJEHTpa-
1is1 BicaTuHy B IU1a3Mi BUIA Y MTAIiEHTIB 3 apTe-
piasbHOIO TinlepTeHsiero Ta iHcyabroMm [20].

Ipucun - indopmaruBHuit 6iomapkep Metabo-
JMIYHUX IOPYIIEHb, KOHILIEHTpallid AKOTO IIiJBU-
LIYETbCA 3a HAABHOCTI OXKMPIHHA 1 3HVMDKYETHCA
y HAIli€HTiB 3 I[yKPOBUM [1ia0€TOM Ta O3UTHBHO
KOpEIOE i3 IMiJIBUILIEHOI YyT/INBICTIO 10 IHCYIIi-
Hy [21,22,23]. IpicuH € IPORZYKTOM pO3IIeIIeH-
HA noninentuny 3 pibponexkruny tumy III, saxui
mictute 5 (FNDC5), TpaHcMeMbOpaHHOrO 6inKa
CKemeTHUX M'sA3iB [24]. IpucuH 3HMXKYye aprepi-
aJIbHUI TUCK IIIAXOM MOJENIOBAHHS aKTMBHOCTI
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enporenianbrol NO-cunTasu (eNOS) Takox pe-
rymoe GyHKLii Makpodaris, IpUrHiyye okcupa-
TUBHUI CTpeC, HOpMaJi3ye BMICT ilifiB KpOBi,
CIpys€ NMPOTU3AINANbHIN Mil, SMEHIIY€e KIITUHHE
HOIIKO/KeHHs 1 BijHOBIIOE (yHKII0 eHjoTe-
N0 1 TaKMM 4YMHOM BOJIOJI€ aHTUATEPOTE€HHOIO
aKTUBHICTIO [25,26]. BpaxoByroun Te, 1o iprcun
HO3UTKMBHO BIUIMBAE Ha NMPOQIIAKTUKY 1 MiKy-
BaHHA K/IIOYOBMX IIATOJIOTIYHUX IIPOLIECIB IIPU
aTepoCK/Iepo3i, BiH MOXXe OyTV Ba>KIMBUM IIPO-
THOCTMYHMM MapKepOM CepLEeBO-CYIHHUX 3a-
XBOpPIOBaHb [25,27].

ITinp: BU3HAUUTY POJIb aIUIIOHEKTUHY, Bicda-
TUHY Ta ipUCUHY B IIaTOreHesi I JIIKyBaHHi apTe-
pianbHOI rinepreHsii.

MATEPIAJIN TA METOIM

[lepes, mOYaTKOM IIPOBENEHHS OOCTEXEHHA
yci manieHTM migmmucyBamu GOOpPOBINBHY 3romy
Ha y4acTb Y JOCTI/PKeHH], sIKi 6y 3aTBepmKeHi
KOMICI€I0 3 €TUMKM HAyKOBUX [OCIIIPKEHb, €KC-
IepUMEHTA/IbHUX PO3POOOK i HAYKOBMX TBOPIB
JIbBiBCHKOTIO HalliOHAaJIbHOTO MEMYHOIO YHiBep-
curety imeHi [lanmna [ammupkoro (mpotokom Ne
2 Big 21.02.2022). Yci jocmimkeHHs IPOBEiEHO 3
NOTPUMMAHHAM OCHOBHMX II0JIO)KeHb KoHBeHIii
Pany €Bponu mpo npasa mogyHM Ta 6ioMenyuu-
Hy, [enbcinKCcbKOI geknapanii BcecBiTHbOI Meyy-
HOI acoLjallii Mpo eTUYHI IPUHUNIIN IIPOBENEHHA
HAYKOBMX MEIMYHMX NOCTIPKEHD 3a YYaCTIO JII0-
OVIHY, IpUIHATOL y 1964 p. Ta neperndanyrol 59
TenepanpHOIO acambeero BMA y 2008 p.

Y panpomisoBaHuii croci6 ob6crexxeno 70 ma-
1i€HTIB, sKi IepeOyBany Ha JIKyBaHHI y IieHTpi
tepanii KHII «Ilepme TeputopianbHe MepguyHe
00’eqHaHHA M. J/IbBOBa» i Majyi BCTAHOBJICHUIA
miarHO3 aprepianbHOi rinepreHsii. IlanieHTiB
Oyno pospineHo Ha ABi rpynu: 1 rpymna — 33 mani-
€HTU 3 KOHTPOJbOBAHVM pPiBHEM apTepialbHOTO
TUCKY Ta 2 rpyma — 37 ocib 3 migBuIleHNM piBHeM
apTepiaIbHOTO TUCKY.

KpurepisiMu BK/TIOYeHHS y JOCIiKeHHs Oyn:
BiKk manieHTiB 40-75 poKiB 3 AiarHO30M apTepi-
a/libHa TimepTeHsis; MigNMCaHHA HKOOPOBIIBHOIO
3rofyu marieHra. I3 pocrmifkeHHs Oy BMKIIIO-
YeHI MaLliEHTV 3 HEKOMIIEHCOBAHMMM CYIIy THIMU
3aXBOPIOBAaHHAMM, IICUXiYHMMM pPO3/IajaMu, 3

aJIKOTOJIbHOK Ta HAPKOTUYHOIO 3a/IEXXHOCTAMMY,
BiZIMOBOIO MiMMCaHHS HOOPOBINIBHOI 3rofu Ha
Y4acTb Y JOCIIKEHHI.

[licna mipnmmcaHHA 3roAyu HA Y4acTb Yy JOCTIi-
IPKEHH] yCiM y4acHMKaM JOCIIIPKEHHA IIPOBOAM-
NV peTenbHUN 36ip aHaMHe3y 3aXBOPIOBAHHS Ta
JKUTTS, 3aranbHMil (isMKaabHUI OITIAN 3 BUMi-
prOBaHHAM aprepianbHoro tucky (AT), anTpomno-
METPUYHI BUMIPIOBaHHA 3 PO3PAaXyHKOM IHJEKCY
macu tina (IMT), npoBefeHHs 3arajbHOrO aHa-
i3y KpoBi, Koarymorpamu, 6ioxiMiuHOro aHamizy
KPOBi, a TaKOXX IMyHO(EepMEeHTHUII aHami3 yis
BU3HAUYEHHs PiBHS aMIIOHEKTUHY, BichaTuHY i
ipucuny cmposarni kposi Ta nimdoruTax 3 Bu-
kopuctanHaM Human Adiponectin ELISA Kit
(Abcam, Cambridge, UK), Human Visfatin ELISA
Kit (Clode-Clone Corp., USA), Human Irisin
ELISA Kit. logaTkoBOo IpOBOAMIN €XOKappio-
rpadiune obctexxenHsa (ExoKI') 3 BusHaueHHAM
TOBLIVHM MDKIITYHOYKOBOI repetuHky (MIIIIT),
3aHboI cTiHKY niBoro myryHouka (3CJIII), pos-
Mmipom kamep niBoro nepepncepas (J/IIT), mpaBoro
mryHouka (I1II), niBoro nurynouka (JIIII), Ta Bifg-
HocHoMW ToBIMHOIO cTinky JIIII (BTC).

Hiarnos AT BcTaHOB/IIOBaNMM y MalLli€HTIB IpK
AT 6inpme 140/90 MM pT.CT., @ TAKOX y 0cib 3 I0-
IepefHbO BCTAHOBJIEHVM JJiaTHO30M, AKi OTPUMY-
Ba/IMl aHTUTIIIEPTEH3UBHI IIpenapaTil.

CraTucTiyHmil aHai3 OTPMMAaHUX pe3y/IbTaTiB
IIPOBOJAVI/IN 3 BUKOPVUCTAaHHAM JIiLIEH31/1HOIO IIPO-
rpamHoro 3abesnedeHHs Microsoft Excel (2010)
ta GraphPad Prism 8.01.1. Yci gani npencrasneHi
AK CepefiHi BeIMYMHA 3 CEPEeJHIM KBafipaTUYHUM
BiIXMJIEHHAM, a TAKOX AK MeJliaHa Ta IPOLEeHTN -
i, BIGIIOBITHO 1O MPAaBWIbHOCTI PO3MOAINTY, AKa
BM3HAYya/nach 3a MPaBUIOM TPbOX CUTM. 3 METOIO
BCTAHOBJIEHHA NOCTOBIPHOCTI MDKIPYIIOBOI pi3-
HULI BUKOpUCTOBYBau t-kputepinn CTblofieHTa,
U-kpurepinn Manna-Yitni-Binkokcona. Jlocro-
BipHicTh posuinoBamy npu p< 0,05.

PE3V/IBTATU TA IX OBTOBOPEHHS

[Tpn npoBeneHHi (i3sMKaIbHOrO 0OCTEKEHHS
Ta aHaJIi31 aHAMHEe3Y 3aXBOPIOBAHHA Ta XKUTTA I1a-
LIiEHTIB He BCTAHOBJIEHO Pi3HUII 3a I'€HIEPHUM,
BiKOBMM CK/IaZlOM, aHTPOIIOMETPUYHMMM IIOKa3-
Hukamu. Bcranosneno, mo cucroniyamit (CAT)
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Ta piactomivyanii aprepianbamit Tuck (JAT) 6ymm

BcTranosineno, 110 ITIOKAa3HMKM 3araJibHOIro aHa-

noctoBipHo Bumii B oci6 2 rpymu 3 AT (p<0,05) i3y kpoBi, koarynorpamu ta 6ioxiMiyHOro aHa-

(tabm. 1). i3y KpOBi OCTOBIpHO He Bifpi3HAMUCS Y JBOX
rpynax (ta6m. 2).
Tabnuys 1
ITopiBHSAHHS I'eHAePHO-BiKOBUX Ta (Pi3MKAaTbHUX JAHUX
nanieHTiB 06cTe)xeHux rpyn 3 AT
Ipynu Ipynmal, Ipymna 2,
NalicHTn 3 NaIi€HTH 3 p
HOPMa/IbHUM piBHeM NMigBUIIeHNM piBHEM
ITapametpu AT, n=33 AT, n=37
Cratb Yoosiua, % 57,6 (19) 56,8 (21) >0,05
JKinoua, % 42,4 (14) 43,2 (16) >0,05
Bik, poxn 61,21 £ 1,94 62,33 + 1,27 >0,05
IMT, xr/m2 26,82 + 2,69 27,03+ 1,11 >0,05
YCC, ynapis/xB 84,25 + 4,08 84,70 + 2,23 >0,05
CAT, MM pT.CT. 129,64 + 2,21 168,78 + 2,24 <0,01
IAT, MM pT.CT. 80,54 + 1,37 93,75 + 1,27 <0,01
Tabruys 2
ITopiBHAHHA pe3ynbTaTiB Ta60PATOPHIX 00CTEKEHD 00CTEKEHNX
rpyn nanieHTiB AT
Ipynmal, Ipyma 2,
Ipynu | namieHTM 3 HOpManbHUM | HaLiEHTH 3 MigBUIEHUM
. . P
ITapameTpnu piBHeM AT, piBHeM AT,
n=33 n=37
Eputpountn, x 1012/n 4,37 +0,15 447 +0,13 >0,05
Iemorno6in, r/n 123,3 £ 5,21 134,20 + 4,05 >0,05
JevikoruTu, X 109/ 7,53 £0,49 7,17 £ 0,48 >0,05
Tpom6oruTn, X 109/1 235,56 + 18,96 255,96 + 16,25 >0,05
Hp0Tp0M6iH0BMI71 qac, C 13,10 +£ 0,70 12,63 + 0,25 >0,05
HpOTp0M6iHOBJ/H7[ iHITEeKC, % 101,75 + 4,60 96,21 + 4,23 >0,05
dibpuHoreH, 1/ 4,2(3,4;5,7) 3,85(3,23;5,35) >0,05
MHO 1,03(0,97;1,2) 1,03 £ 0,03 >0,05
I'moko3a, MMOJIB/JT 5,95(4,58;7,83) 5,3(4,03;7,65) >0,05
AnAT, on/n 25,7(14,9;50,55) 17,6(12,55;26,7) >0,05
AcAT, on/n 25,45(15,63;44,25) 21(16,1;28,4) >0,05
Kpearnsin, MmMonb/n 98(86;113) 96,13 + 3,34 >0,05
Ce4oBIMHA, MMOJIb/ I 6,9(5,13;9,1) 7,41 £ 0,43 >0,05
3aranpHnit 6inipy6iH, MMOIb/1T 10(7;15,05) 10(8,11;15,3) >0,05
3aranbHUI X0NMecTepyH, MMOJIb/ NI 4,48 + 0,67 5,23 + 0,90 <0,01
TI, mMonb/n 1,73 £ 0,72 1,82 + 0,60 >0,05
XC JIITBI, mmonb/n 1,17 £ 0,28 1,16 £ 0,25 >0,05
XC JITIHII, mMorns/n 2,39+ 0,78 3,27 + 0,89 <0,01
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Y mnanieHtiB mepmoi rpymm 3 HopManbHuUM (p<0,05) HOpiBHAHO 3 MallieHTaMM JJPYroi rpynu
piBaeM AT 6ymmu pmoctoBipHO BuIli piBHI KoH- (Mmai. 1, 2, 3). HatomicTp B niMmdonurax He BCTa-
neHTpanii agunoHektuHy (p<0,01) Ta ipMcuHY HOBJIEHO JOCTOBIPHOI Pi3HMIII MK ITOKa3HUKaMU
(p<0,05) B cupoBariii KpoBi, @ TAKOX JOCTOBIPHO ~aJUIIOHEKTMHY Ta BicdaTuMHy MDK manieHTammn
HYDKYi IOKa3HVKY BichaTHy B CHpOBaTLi KpOBi IepIuoi Ta [pyroi rpy.
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AJIMIIOHEKTHH B CUPOBATLI AIMNOHEKTHH B JIiMoLUTax

Man. 1. KoHueHTpauia agunoHeKTUHy (MKr/mn) B cMpoBaTLi KpoBi Ta niMpoLmTax nepupepuyHoi KpoBi y nauieHTiB i3 HOpManbHUM
pisHem AT (fpyna 1) Ta B oci6 i3 nigsuwweHum pisHem AT (Mpyna 2)
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Bicdarun B cuposariri Bicdarun B mimporurax

Man. 2. KoHueHTpauis BicpatuHy (nr/mn) B cupoBaTui KpoBi Ta nimdpouuntax nepudepryHoi KpoBi y NaLieHTiB i3 HopManbHUM
pisHem AT (fpyna 1) Ta B oci6 i3 nigeuweHum pisHem AT (Mpyna 2)
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Ipucun B cupoBaTii

Man. 3. KoHueHTpauia ipucrHy (nr/mn) B cpoBaTLi KPoBi Y NaLieHTiB i3 HopManbHuM pisHem AT (Tpyna 1) Ta B 0ci6 i3 nigBuweHum
pisHem AT (Tpyna 2)
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JlocToBipHOrO 3B’$13Ky MDK IIOKa3HMKaMMU Y
cupoBarii KpoBi BichaTuHy, aJUIIOHEKTHHY Ta
ipucuny 3 BiKOM Ta iHEeKCOM Macu Tisa He OyIo
BMABJIEHO, IIPOTE BUAB/IEHO IO3UTUBHY KOPEs-
1jifo M piBHeM BichaTuHy y nimdonurax ta Bi-
koM (r=0,308; p<0,05). BcTaHoB/IeHO HOCTOBipHO
HO3UTKMBHY KOpeJALilo BicaTMHy B CUPOBATI
Kposi Ta piBHeM CAT (r=0,331; p<0,05), cyrre-
BOTO 3B’$I3Ky MDXK piBHEM aJMIIOHEKTUHY Ta ipu-
cuny 3 piBHeM CAT i JIAT ne Oyno BusB/IEHO.
Takoxx He Oy/I0 BUSABJIEHO JOCTOBIPHOI KOPeEIALil
aJIUIIOHEeKTVHY, BicaTuHy Ta ipucuHy 3 piBHeM
IJIIOKO3M, IIPOTE Y MALJIEHTIB 3 BUIIVM PiBHEM BiC-
daTnHy Oyna TeH/IEHIis 1O HVDKYOTO PiBHS IJIIO-
KO31. BCTaHOB/IEHO NMO3UTMBHY KOPEALI Bic-
daruny y nimponurax 3 pibpunorenom (r=0,472;
p<0,01) Ta MHO (r=0,551; p<0,01) Ta m0o3UTHBHY

KOpeJIALio aIUIIOHeKTUHY y niMdonnrtax 3 MHO
(r=0,303; p<0,05). Ha mopmaTtox, BCTaHOBJIEHMII
o0epHeHMIT B3aEMO3B’SI30K MDXK ITOKa3HUKaAMU
ipucuHy cupoBaTKM Ta MPOTPOMOIHOBUM iHJEK-
coM (r=-0,359; p<0,05).

CrpykTypHO-QYHKI[iOHa/NIbHI 3MiHM MioKappaa
€ XapaKTepHUMM JyIs TpUBaoro mnepebiry Al mo
XapaKTepusyeTbcs rineprpodiero Miokappa. Pos-
mipu JIIT 6ynu pocToBipHO BULLi Yy ApyTiit rpymi
nanienTis (p<0,05), Takox B 1jiii rpymi 6y1o BcTa-
HOBJIEHO JI0CTOBipHO Oinbury TtoBuHy MIIII
(p<0,05), a TakOXX TEHMEHIII0 [0 30i/MbIIeHHS
posmipis IIII. ®pakuia suxkupy JIII mana Ten-
IEHIIII0 O 3HVDKEHH Y IALIIEHTIB ABOX IPYII, aje
Oy1a JOCTOBIPHO HIKYOIO y APYTiii TPy malieH-
TiB (p<0,05).

Tabnuus 3

TocToBipHi B3a€MO3B’A3KM M)XK IIOKa3HIMKaMM aJUNIOHEKTUHY, BichaTuHy, ipucuny
Ta iHmmMMy pisMKanTbHNMMY i Ta6OPATOPHUMHU JAHMMM B YCiX 00CTE)KeHUX 0Ci0

ITapamerpnu 1 ITapamerpu 2 R P
AnunoHekTUH (CMpoBaTKa) MHO 0,397 <0,01
Apunonextus (mimonuTn) MHO 0,303 <0,05
Bicarun (cuposarka) CAT 0,331 <0,05
Bicdarun (nimdoryrn) BiK 0,308 <0,05
Bicdarun (nimdoryrn) MHO 0,551 <0,01
Bicdarun (nimdoryrn) ¢dibpnHOreH 0,472 <0,01
Ipucnun (cupoarka) [TpoTpombiHOBMIT iHAEKC -0,360 <0,05

Tabnuys 4

PesynbraTn exokapaiorpagidHoro o6cTe)keHHA Nali€HTiB 00CTeKYBaHNUX Py

Ipynu . Ipyma 1, . Tpyma2,
MaIi€HTV 3 HOPMATIBHIM PiBHEM . .
AT HAI[i€HTH 3 MiABUIIEHUM P
TMapamerpu n=33 piBHeM AT, n=37
JIII, cm 3,87 £ 0,07 4,31 £ 0,11 <0,05
JHII, cm 4,61 £ 0,11 5,13 £0,16 >0,05
MIIII, cm 1,12 £ 0,03 1,23 + 0,04 <0,05
3CJ, cm 1,04 = 0,02 1,09 = 0,02 >0,05
M1, cm 2,50 = 0,06 2,70 £ 0,08 >0,05
OB JII, % 49,45 + 3,71 45,82 £ 3,76 <0,05
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Oxkpim Toro, He 6y/I0 BUSBIIEHO JJOCTOBipHUX
B3a€MO3B SI3KiB MK CTPYKTYpPHO-(YHKIIIOHA/Ib-
HUM 3MiHaMu MioKapfia Ta piBHeM Bicdartumny,
aJUIIOHEKTNHY Ta ipucuny. IIpore, crnocrepira-
7ach HeraTuBHaA KOpenAnis MDK ITOKasHUKaMU
BicdaruHy y cupoBaTii KpoBi Ta nimdornurax i3
@B (p<0,05).

CpOrofiHi BUBYEHHS B3a€EMO3B A3KiB MK afmu-
IOLIMTOKIHAMM Ta PU3SMKOM PO3BUTKY Ceplie-
BO-CYJVIHHUX YPaXXeéHb € IPEAMETOM CYYaCHUX
mocnigxenb. JloBeneHo, 1o y nanieHTiB 3 Al aki
pmocarmu 1inboBoro piBHA AT cnocTepiraiorbceA
BUIIII IIOKa3HVKY aINIIOHEKTUHY, HDK Y IIALIIEHTIB
i3 Bucokumu nokasHuKamu AT, 1110 Moxxe i TBEp-
IPKYBaTy €TIO/NOTiYHYy pO/Ib IIbOTO aJUIIOLUTOKI-
Hy B peryiAlil aprepiaibHOro TUCKy. JlocToBipHi
HM3bKi piBHI aJIUIIOHEKTUHY Y IALII€HTIB i3 BU-
COKVMIM TMCKOM TaKOXX MOXXYTb OyTU HACTiIKOM
HeCyTTeBO Buioro sHaueHHsA IMT cepen xBopux
2 rpynu. OpHaK, NUTAaHHA LWOJO0 POi afiUIIOHEeK-
TUHY SIK T€PaleBTUYHOI MillleHi Ta J10To 3B SI3KY
3 iHmmMy agunonuTokiHamu B perynanii AT 3a-
JIUIIAETHCA BITKPUTUM.

B 4ncneHHNX JOCHIiIKEHHAX BCTAHOBIEH] ITi-
BUIIeH] piBHi BicdaTnHy y HaIieHTiB 3 rinmepreH-
3i€10, OJJHAK 3a/IMIIAETHCS HEACHOIO JIOr0 POJb B
matorenesi Al. Y manientis 3 Al ki He gocsarin
ninboBoro AT crocrepirasocs cyTTeBe MigBU-
I[eHHs IIOKa3HMKIB CHPOBAaTKOBOro Bicdaruny,
mo Moxke 6yt HacmigkoMm okucHenHs XC-JIIT-
HII, sxwit migBuigye excrpecito BichaTuHy B
KyJIbTMBOBaHUX MoHomutax [28]. Kpim roro,
BCTAHOBJICHVII IIPSIMUI JOCTOBIpHUIL 3B 130K MK
IOKa3HMKaMM BicaTMHY CMPOBATKM i 3HAYeHHSI-
mu CAT, a Tako>X IO3UTUBHI KOpesALil MiX piB-
HeM Bicdaruny B nimponnrax i Bikom, MHO Ta
¢dibpuHoreHomM Ha QoHi HeratmBHOI acorjamii i3
¢dpaxuiero Bukupy. Taki B3a€MO3B’A3KM MiATBEp-
IDKYIOTh JVICPETY/IITOPHUI BIUIUB BicdaTuHy Ha
dakropu 3ropTaHHs KpoBi [29], a Takox 7oro
MOXJIMBY y4acTb B ¢ibpo3i Ta pemopentoBaHHi
cepus [19].

[IpunyckaoTb, WO ipUCHMH Bifirpae BaXKu-
BY ponb B KoHTpori AT, pitoun sk KodaxTop s
MOJIY/IIOBaHHsI CyAMHHOI (yHKII, a TOMYy 7i0ro
30ajaHCOBaHUI piBeHb B CHPOBATI]i KPOBi € He-
OOXiHMM I HiATPUMKM TOHYCY cypmuH [30].
ExcriepuMeHTaIpHNMI  JOCTPKeHHAMN ~ OyI10

IIOKa3aHO, WO 3aCTOCYBaHH:A IPUCHHY 3HIDKYE
piBeHp rineprpodii kapgiomionuTis, mo Oyma
ingykoBaHa anriorensuaoMm II [31], a Takox, 1110
NIKyBaHHA IpMCMHOM MMLIEN 3 IHJYKOBaHOIO
IIOIIEPEYHMM QAOPTAJbHMM CTUCKAHHAM Timep-
Tpodiero ceps, in vivo, 3HAYHO NIPUTHIYYBaIO
rineprpodio Ta $ibpos cepus 3a paxyHOK ¢oc-
¢dopumoBanHa AMPK (Thrl72) Ta inribyBanus
dochopmmoBanass mTOR (Ser2448) [24]. Bymo
IOBEMIEHO, 1110 iPYCUH YMHUTDH KapAiOIPOTEKTOP-
Hi edekTn 3a paxyHok iHribyBanus NLRP3-3a-
JNIeXXHOTO iponTosy [31].

BcraHoBieHHs1 06epHeHOI KOpesnii Mix 1mo-
Ka3HMKaMM IpUCMHY CHpOBAaTtkM i mpoTpomo6i-
HOBUM IHIEKCOM MOXK€ CBilUMTU IIPO CYIIYTHIO
AMCOYHKIII0 IeYiHKM Yy HalieHTiB, 30KpeMa 3a
HasIBHOCTI HaiBaru abo O>XMpiHHS.

B npomy acmekri HeoOXigHi mopanbii gocmi-
JDKEHHs. ILOf0 Iif0opy aHTUTiNepTeH3MBHMUX
mpernaparis, ki 6 Moru ycyBatu ucbamanc Mix
3aXVMCHUMM aJUIIONVUTOKiHAMM Ta BicaTMHOM 3
METOI0 SIK IPOQITAKTNKI IPOTrpecyBaHHA 3aXBO-
PIOBaHb Ta YCK/IaJJHEHD.

BYMCHOBKMU

1. Y nmamienTiB, AKi MOCAT/IN IiTHOBUX IIOKA3HUKIB
AT Ha T/1i HU3DKMX KOHIIEHTpallill 3araIbHOTO
xonecrepony, JIITHII i BichaTuny B cupoBat-
1Ii KpOBi, BMICT afjUIIOHEKTNHY BUABUBCA [10-
CTOBIpHO BUIVM Yy IOPIBHAHHI 3 NalliEHTaMu
II rpynn, y axux Bummit AT ripuie KoHTpo-
JIFOBABCA 3a JOIOMOTOI0 aHTUTINEPTEH3NBHIX
3aco0iB.

2. Y manjieHTiB, AKi He JOCATHY/IN L[iIbOBOTO PiB-
HA AT cnocrepiranncsa [OCTOBipHO BMILI IIO-
Ka3HMKM BicaTuHy Ha T/1i JOCTOBipHO 3HIDKe-
HIJX IIOKA3HMKIB aIUIIOHEKTVHY Ta ipUCUHY.
ITopsixa. ABTOpM BMC/IOBIIOIOTH BIAYHICTD

MIDKHapOJHIN Iporpami 3 JOCIi/PKeHb Ta iHHOBa-

Ui y meguuuHi MepgyyHoro neHTpy Cedars-Sinai

Ta acoljialiil 3 perioHajbHOI CIiBIIpali B ramysi

3nopos’s, Hayku Ta TexHonorin (RECOOP HST

Association) 3a MiATPUMKY IIbOTO HOCIiJKEHHS

Ta NpUAOaHHSI HeoOXigHMUX peareHTiB (HabopiB

mis IDA).

Kondnikr inTepeciB. ABTOpK JaHOTO PyKOIN-

CY CTBEPKXYIOTb, 1[0 KOHQJIKT iHTepeciB Iifi yac
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BYKOHAHHA JNOC/iPKEHHA Ta HAIMICAHHA PYKOIIN-
Cy BiICyTHiN

[I>xepena ¢piHaHCyBaHHA. BUKOHaHHA HaHOTO
DOCIIPKEHHA IIPOBOAMIOCA 3a IATPUMKU Me-
nuaHoro neHtpy Cedars-Sinai Ta acouianii 3 peri-
OHaJ/IbHOI CHiBIpalli B Tanysi 370poB’s, HAYKM Ta
trexnosoriin (RECOOP HST Association).
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Background. The pathogenesis of arterial hypertension is not fully understood, although the main mechanisms of blood
pressure regulation are generally outlined. An important role in the pathogenesis of hypertension, in addition to the well-
known factors, is played by excessive expression of pro-inflammatory cytokines, which are produced by adipose tissue.

Aim: to determine the role of adiponectin, visfatin and irisin in the pathogenesis and treatment of arterial hypertension.

Materials and methods. 70 patients with arterial hypertension were examined in a randomized manner. Patients
were divided into two groups: group 1 — 33 patients with controlled blood pressure and group 2 — 37 people with elevated
blood pressure. All study participants underwent a thorough collection of disease and life anamnesis, a general physical
examination with measurement of blood pressure (BP), anthropometric measurements with calculation of body mass index
(BMI), complete blood count, coagulation test, blood chemistry test, as well as, enzyme-linked immunosorbent assay to
determine the level of adiponectin, visfatin, irisin in blood serum and lymphocytes. An echocardiographic examination
(EchoCG) was additionally performed.

Results. Patients of the first group with normal blood pressure had significantly higher levels of adiponectin (p<0.01)
and irisin (p<0.05) in blood serum, as well as significantly lower levels of visfatin in blood serum (p<0.05) compared to the
patients of the second group. On the other hand, in lymphocytes, no significant difference was found between the indicators
of adiponectin and visfatin between patients of the first and second groups. A positive correlation was found between the
level of visfatin in lymphocytes and age (r=0.308; p<0.05), fibrinogen (r=0.472; p<0.01) and INR (r=0.551; p<0.01), as
well as significantly positive correlation of visfatin in blood serum and SBP level (r=0.331; p<0.05). A positive relationship
was established between adiponectin in serum and in lymphocytes and INR (r=0.303; p<0.05) and an inverse relationship
between serum irisin indicators and the prothrombin index (r=-0.359; p<0.05).

Conclusion. In patients who achieved the target BP range on the background of low concentrations of total cholesterol
and LDL cholesterol, serum visfatin, the content of adiponectin was significantly higher compared with patients of group II,
in whom higher BP was worse controlled by antihypertensive drugs. Accordingly, patients who did not reach the target BP
range had significantly higher levels of visfatin against a background of significantly lower levels of adiponectin and irisin.

Key words: arterial hypertension, adiponectin, visfatin, irisin.
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OCOB/IMBOCTI PO3BUTKY I KIITHIYHOTI'O IIEPEBITY JIABETYHOTI'O
MAKYIAPHOT'O HABPAKY JIETKOTO CTYIIEHA TAKKOCTI ITPM YKPOBOMY
HOIABETI 2 TUITY
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AxryanpHictb. [JiabeTmunuit Maxymapuuit Habpsak (JMH) Moxe BMHMKHYTM Ha Oynp-skill crapii niabeTudHoi
petunomnatii ([IP), 6yAyun OCHOBHOIO IIPUYMHOKI BTPATY LIEHTPAJIBLHOTO 30pY y MAI€HTiB 3 ykpoBuM giaberom (I1[I).
Csoeuacne BuasneHHA [IMH 3 meToro monepemykeHHs BTPaTH 30Py € HA[[3BMYAHO BaKNIMBMM. PO3yMiHHA IaToreHesy
Ta 0cobmuBoOCTell KiIiHigHOTO TMepebiry JIMH MatoTh BakiuBe 3HaUeHHS IIA HOTO NMPOGIMaKTUKM Ta pO3pOOKM HOBUX
L[i/IbOBMX METO/IB JIIKYBaHHA.

Iine: focminnty 0co6MMBOCTI PO3BUTKY i KIIHIYHOTO Iepebiry fiabeTMYHOro MaKy/IIPHOTO HaOPSIKY IeTKOTO CTYIEHs
TSDKKOCTI IIPY LIYKPOBOMY fiiaberti 2 Tumy.

Marepiamu ta Metopu. Ilin crocTepesxeHHAM 3Haxomutocs 680 manieHTiB (1296 odvell) ykpaiHChKOI HOMy/ALii 3
HenpornipepaTusHo aiabetnynoro peruHomarieto (HITAP) ta LI 2 Tumy. Y nux HalieHTiB AOCTiIXyBanu Xapakrep
i gactory possurky JMH. IMH 0 6yno giarnoctoBano Ha 720 odax (55,56%), JMH 1 Ha 194 ouax (14,97%), JMH 2
Ha 196 ouax (15,12%), IMH 3 na 186 ouax (14,35%). I3 wjiei rpynu marienTis 477 nanientam (936 odeit) IpoBORMIOCS
pisHOMaHiTHe nikyBaHHA [IMH 3rizHO MpOTOKOIB IiKyBaHH: [ OKpeMol cTazii AiabeTMYHOrO MaKy/IApHOTO HaOpsKY.
203 manienTam (360 ouerr) 3 IMH jikyBaHHA He IIPOBOAM/IOCS 3a BifMOBOIO Hali€HTa, i3 Lii€l rpynu 6yI0 BUAiIeHO 0di 3
HiabeTYHMM MaKy/IAPHIM HabPAKOM JIETKOTO cTyIeH:A TshkkocTi (JMH1), came 114 rpyma nanieHTiB 6y1a MeTO HalIOro
MOCTi>KeHH .

Pesynbrarn. Yepes 6 micauis JIMH 1 6ymo sadikcoBano Ha 56 ouax (15,56%). HKI'3 y nyx nanieHTiB B cepefHbOMY
ckmagana 0,39+0,01. MKI'3 B cepegnboMy cknamana 0,48+0,01. CepenHiil piBeHb ITI0OKO3)M BEHO3HOI IIa3MM HaTlle
KO/MUBABCA CKafiaB 8,4+0,05 MMOJb/I, BMICT ITIIKOBAaHOTO TeMOITIOOiHY B cepemHbOMY cknmamas 8,61+0,02%. IMT B
cepegHbOMY cKlafas 31,91+0,04 xr/M2. 3a faHUME onTHYHOI KorepeHTHOI ToMorpadii Central sector ckmagama 220,09+0,3
MKM, Volume - 8,54+0,01 mm®, NFL+GCL+IPL average — 122,98+0,2 mxm. [Ipu nposenenni OKT-anriorpadii mioma
(boBeONAPHOT aBaCKY/ISIPHOI 30HU B TIOBEPXHEBOMY KAIIIPHOMY CIUIETEHHI B cepegHboMy cknafana 0,276+0,015 mm>.
CepeqHsA MIIbHICTD TOBEPXHEBOTO KaIliIAPHOTO CIUIETiHHA - 52,02+0,4%. CepelHa WIINbHICTb IMMOOKOrO KalliApHOTO
crieTinuA - 53,32+0,5%.

BucnoBku. Y manientis 3 HIIJIP ta IIJI 2 Tuny uyacrora IMH 1 B cepegnboMy cknajana 15,0%. BcranoBneno
cTaTUCTUYHO 3Hauymii 38’130k MK HKI'3, MKI'3 ta piBHamu riaroxosn (p<0,01) dyepes 3 Ta 6 MicsALiB ClIOCTepeXKeHb Py
IOMH 1y nanienris 3 HIIIIP ta [I]T 2 tuny. 3adikcoBaHO ZOCTeMEHHUII 3B’ 130K TOCTPOTH 30PY i3 CepefHbOI0 TOBIINHOIO
CiTKiBKM y HeHTpi Makymu (p<0,01), cepeIHbOI CyMOIO TOBIIMHM IIAPY HEPBOBUX BOIOKOH, LIAPY FAHITIOHAPHUX KITITUH i
BHYTPIIIHBOrO orpanmnyHoro uapy (p<0,01) sa ganumu OKT depes 3 Ta 6 micanis crioctepesxens npy JMH 1y nanienris
3 HITJIP ta I1]] 2 Tumy. BcTaHOB/IEHO CTATUCTUYHO 3HAYYILMIL 3B’ 130K TOCTPOTH 30Dy i3 CepeIHbOIO IIOLIeI0 POBEOIAPHOI
aBacKy/IApHOI 30HM B IIOBEPXHEBOMY KaIlIipHOMY ciuteTenHi (p<0,01) 3a ganyumu anrio-OKT npu [IMH 1 y nauienris 3
HITAP ta I1]T 2 Tuny npu Beix Tepminax cioctepexxenHs (p<0,01).

KimouoBi cnoBa: 1jykpoBuii fiaber 2 tumy, fiabeTMUHMIT MaKyIApHMII HaOpsAK, ONTHYHA KOTepeHTHa ToMmorpadis,
aHTIOONTNYHA KOTepeHTHa ToMorpadis.

34 ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayxa Ypainu, 2024, Vol. 20, Ne 3



OCOBNMBOCTI PO3BMTKY | KITIHIYHOTO MEPEBINY AIABETMHHOTO MAKYNSIPHOTO HABPSKY JIETKOTO CTYMEHS TSXKKOCTI ...

AxrtyanbHicTh. [liabeTM4HMIT MaKy/IApHUI
Habpsk (IMH) mMoxxe BUHMKHYTM Ha OyAb-sKii
crapii fiabetnunoi perunonarii ([IP), 6yxyun oc-
HOBHOIO IIPMYMHOIO BTPATH IIEHTPATbHOIO 30py y
narieHTiB 3 nykposum giaberom (L111) [1]. CBoe-
yacHe BuAB/IeHHA IMH 3 MeToro nonepemxenHs
BTpaTy 30py € Ha3BMYaliHO BaXIuBMM. Posy-
MiHHS IIaTOreHe3y Ta O0COOMMBOCTEN KITiHIYHOTO
nepebiry [JMH MmaroTp Bak/1uBe 3HaUeHHS [y
jioro mpoGinakTUKM Ta po3poOKM HOBUX I[i/NbO-
BIUX METOJ[iB TiKyBaHHA [2]. OnTuYHa KOrepeHTHa
tomorpadis (OKT) nokasye 306pa>keHHs MiKpo-
CTPYKTYP CITKIBKM B IIOIIEPEYHOMY 3pisi, 110 103-
BOJIS€ BUMIPIOBATY TOBIIVHY CITKIBKM Ta I[J€HTN-
¢ikysaru [JMH no itoro xninigHoro npossy [3].
OKT-anriorpadis (anrio-OKT) e HeinBasuBHOIO
METOJVKOIO, fIKa J[I03BOJIAE IIOLIApOBO Bisyasi-
3yBaTy CYOVIHHI CIIJIETEHHA CITKiBKM, KiJbKICHO
BU3HAYUTH ITapaMeTpy MIKPOCYAVMHHUX 3MiH Ta
nopiBHIOBaTY IX i3 (YHKIIOHaIBHUMM Ta MOP-
donorivanmy ganumu [4]. JJy>ke BaXIMBUM €
HDOCIIJPKEHHA CIIPAMOBaHI Ha BUABJIEHHA PaHHIX
MOK/TiHIYHNMX 6ioMapKepiB MIKpOCYAMHHUX aHO-
MaJliil CiTKiBKM y manieHTiB 3 I1]I, BpaxoByrounu
TOV aKT, 10 paHHE JTiKyBaHH: IIOB sI3aHe 3 IPO-
THOCTUYHO KpallyM pe3yabTaToM [5].

Iine: focnignTy 0cO6MMBOCTI PO3BUTKY i KITi-
HiYHOro Imepebiry aiabeTMYHOro MaKy/IAPHOTO
HaOPAKY JIETKOTO CTYIEHA TKKOCTI Ipy ITyKpo-
BOMY giaberi 2 Tumy.

MATEPIAJTIN TA METOIN

Ilig crnocrepexenHAM 3Haxopunocsa 680 ma-
nientiB (1296 odeit) ykpaiHCcbKol momysnAwii 3
HenpoyidepaTNBHOI [1iabeTNYHO0 peTUHOIATI-
ero (HIIP) ta L] 2 Tumy. ¥ 1ux maiieHTiB fo-
CILIJPKYBa/IN Xapakrep i 4actory po3ssutky JMH.
IMH 0 6yno giarnoctoBaHo Ha 720 o4ax (55,56%),
JIMH 1 Ha 194 oyax (14,97%), IMH 2 Ha 196 ouax
(15,12%), TMH 3 Ha 186 ouax (14,35%). Is 1iei
rpynu nanieHTis 477 nanientam (936 oveit) mpo-
BOJW/IOCA pi3HOMaHiTHe JiKyBaHHA [IJMH 3rigno
IIPOTOKOJIIB JIIKYBaHHA I OKpeMOl cTajii Ha-
Opsiky. 203 manientam (360 oueit) 3 [JMH niky-
BaHHA He IPOBOANIOCSA Yepe3 BIJMOBY IAIli€HTIB,
i3 i€l rpynu 6yno BupineHo oui 3 AiabeTMYHUM
MAaKy/IAPHMM HaOpsAKOM JIETKOTO CTYIIEHS TSK-

kocti (IMH1), came 1141 rpyma naieHTis 6ya Me-
TOIO HAIIIOT'O JIOC/IIKeHH .

KniniuHi gocifi>keHHs BUKOHYBA/IM BiJIIOBifl-
HO J10 6ioeTyHMX BUMOT [enbciHcpKoi leknaparii,
npuitHAToi [eHepanpHOIO acambreero BeecBiTHBOI
MefuyHoi aconianii, Konsenuii Pagu €sponu npo
npasa moguHu Ta 6iomennumuy (1977 p.), Big-
IIOBIJHOTO TIONOXE€HHA BcecBiTHBOI opraHisarii
OXOPOHM 3[]0pOB’sl, MiKHapogHOI pagyu Memny-
HIX HayKOBUX TOBAapPUCTB, MDKHAPOJHOIO KOJIEK-
cy MepguaHOI eTvk (1983 p.) Ta 3akoHaM YKpaiHu
Ta Haka3y MiHicTepcTBa OXOpOHM 3[J0pOB’s YKpa-
inm Big 23.09.2009 p. Ne 690.

[TaienTy, gaHi AKMX BUKOPUCTOBYBA/IN y IVC-
epTauifHOMy HOCi/pKeHHi, faBamu iHpopmMoBa-
HY 3TOfTY.

BciM manieHTaM NpoOBOAMIOCA MOCTiKEHHA
HEKOPUTOBAaHOI TOCTPOTU 30pYy, MAaKCUMaJbHO
KOPUTOBAHOI TOCTpOTa 30py, nokasHukis OKT Ta
anrio-OKT npu 3BepHeHHi, yepes 3 Ta 6 MicALliB.

IIpy npoBeneHHi aHanisy mid nepeBipku 3aKo-
HY PO3IIO/Ii/Iy KiIZTbKICHMX O3HAaK Ha HOPMaJ/IbHICTh
BuKopuctano kpurepiit Illamipo-Yinka. Craruc-
TUYHI XapaKTEePUCTUKU KIIbKICHUX O3HAK IIpef-
CTaBJIeHi y BUIJIAZI MefiaHHOTO 3HaueHHs (Me),
3HaueHHs nepuioro (QI) Ta TpeThOro KBapTUIIIO
(QIII), miHiMa/IbHOTO Ta MAKCUMaJIbHOI'O 3HAYEH-
Hs. [Tpy nopiBHsAHHI 3-X 1 6inblie rpy st BUSB-
JIEHHA BiIMIHHOCTI y BUIIAZKY KiJIbKICHUX O3HaK
BUKOPUCTOBYBaIM OFHOQPAKTOPHUI AyCIepciii-
HUiT aHani3 (kpurepint Kpyckama-Yorrica, skimo
Oyny BiIMIHHOCTI 3aKOHY pOSIOZiNYy Bif HOp-
ManbHOro). HynboBy rinmoresy mpo BifCyTHICTBH
edeKTy BigKuanm i BIfMiHHOCTI MiXK TOKa3HMKa-
MM BBa)Ka/Ii CTaTUCTUYHO 3HAYYIIVIMM IIpU PiBHI
3HauymocTi p <0,05.

TepMiH ciocTepe>xeHHs — 6 MicALiB.

PE3V/IBTATU TA IX OBTOBOPEHHS

ITpn 3Bepuenni [IMH 1 6yno 3adikcoBano Ha
54 ouax (15,0%) ovax. HexopuroBaHa roctpo-
ta 3opy (HKI3) y nux mauieHTiB B cepefHbOMY
ckmagana 0,4+0,0. MakcuManbHO KOPUTOBaHA
roctpota 3opy (MKI3) B cepemHboMy ckiaja-
na 0,48+0,01. CepenHiil piBeHb INIIOKO3M BEHO3-
HOI IUTasMM HaTie ckaamas 8,22+0,1 MMomb/,
BMICT IJIIKOBAaHOTO TeMOITIOOIHy B CepefHbOMY
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cknazas 8,63+0,01%. IMT B cepenHbOMY CK/IaJjaB
30,12+0,5 xr/m2.

3a JaHMMM ONTMYHOI KOT€PEHTHOI TOMOIpa-
¢bil cepenHs TOBLIVHA CITKIBKM Y LIEHTPi MaKy/Iu
(Central sector) ckmamama 220,17+0,4 MKM, ce-
penHiit 06’eM ciTkiBkM B KBajpaHTi 6*6 (Volume)
- 8,5440,01 mMm>, cyma cepegHBOI TOBIIVHNI
1Iapy HEPBOBMX BOJIOKOH, IIAPY TaHIJIIOHAPHUX
KJIITUH 1 BHYTPIIIHbOIO IIOIPAHMYHOIO IIApPY
(NFL+GCL+IPL average) — 123,07£0,2 MKM.

[Tpn mnposenenni OKT-anriorpadii mnoma
0e3CyaVHHOI 30HU LIEHTPAIbHOI SIMKU B Cepej-
Hbomy ckmagama 0,276+0,017 mm>. CepenHs
LIiIIbHICTD IIOBEPXHEBOTO KAIIIAPHOIO CIIJIETiH-
HA - 53,15£0,4%. CepenHsi mIiIbHICTD ITTMOOKOTO
Kalli/IAPHOrO CIieTinuA - 53,13+0,5%.

Yepes 3 micani JMH 1 6yno 3adikcoBaHo Ha
56 ouax (15,56%) y mauientis 3 HIIJP ta II11 2
tuny. HKI'3 y nux nanieHTiB B cepefHbOMY CKJIa-
mana 0,38+0,01. MKI'3 B cepegHboMy CKIajiana
0,48+0,01. CepenHill piBeHb INIOKO3M BEHO3HOI
JIa3MM HaTlle KOoJAuBaBCA cKaagaB 8,59+0,05
MMOJIb/JI, BMICT IIKOBaHOTO reMorno6iHy B ce-
penHboMy cknajas 8,67+0,01%. IMT B cepegnbo-
My cknazgas 32,0+0,0 kr/M2.

3a JaHMMM ONTMYHOI KOT€PEHTHOI TOMOIpa-
¢ii Central sector cxmamanma 220,09+0,3 MKM,
Volume - 8,54+0,01 mm®, NFL+GCL+IPL average
- 122,98+0,2 MM,

[Tpn nposenenni OKT-auriorpadii 6escynun-
Ha 30Ha [JeHTPa/IbHOI AMKM B CEPEJHbOMY CK/Iafia-
na 0,276+0,016 mm”. CepefHs MIibHICTh HOBEPX-
HEBOTO KaIli/IApPHOrO CIUIETIHHA - 52,16%0,4%.
CepepHsl ILIIBHICTH IMOOKOTO  KaIi/IApHOTO
crneTinuA - 53,43+0,5%.

Yepes 6 micauis [IMH 1 6yno 3adikcoBano Ha
56 ouax (15,56%). HKI'3 y nux marjieHTiB B cepen-
HboMy cknagana 0,39+0,01. MKI'3 B cepegabOMy
cknafana 0,48+0,01. Cepepnniii piBeHb ITIOKO-
31 BEHO3HOI I/Ia3MJ HATIIEe KONMBABCA CK/IaJaB
8,4+0,05 MMOJIB/J1, BMICT ITTIKOBaHOTO TeMOITI00i-
HY B cepejHboMY cK1aziaB 8,61+0,02%. IMT B ce-
penHbOMY cKajaB 31,91+0,04 kr/m2.

3a JaHMMM ONTMYHOI KOT€PEHTHOI TOMOIpa-
¢ii Central sector cxmamanma 220,09+0,3 MKM,
Volume - 8,54+0,01 mm>, NFL+GCL+IPL average
- 122,98+0,2 MKM.

[Tpn nposenenni OKT-anriorpadii 6escynun-
Ha 30HA LIEHTPA/IbHOI AMKM B CEPEIHbOMY CK/IaJia-
na 0,276+0,015 mm>. CepeiHs MiI/IbHICTH MOBEPX-
HEBOTO KaIli/IAPHOTO CIUIETIHHA - 52,02%0,4%.
CepepHs IiIIBHICTD I/MOOKOTO  KaIli/IIPHOTO
crteTinHA - 53,32+0,5%.

B rabmmui 1 npepcrasneno 3anexxHicts HKI'3
Bifl piBH IJIIOKO3Y, IJIIKOBAHOTO TeMOITIO0IHY Ta
IMT npu IMH 1y nanienris 3 HIIJIP Ta I 2.

Ax BUmHO i3 TaO/1. 1, BCTAHOBJIEHO CTATUCTUY-
Ho 3Hauyumii 3B 130K Mi>k HKI'3 ta piBHsAMY r1i0-
ko031 (p<0,01) uepes 3 Ta 6 MicAL[iB CLIOCTEPEKEHD
npu JMH 1y manientis 3 HIIIIP Ta L[] 2 Tumy.

B tabnuui 2 npencrasieno 3anexxHicts MKI'3
Bifl PpIBHA I/IIOKO3Y, IJIIKOBAHOTO TIeMOINooi-
Hy Ta IMT npu IIMH 1 y nanientis 3 HIIJIP Ta
LI 2 tumy.

Ax BUAHO i3 Ta0/I. 2, BCTAHOBJIEHO CTATUCTNY-
HO 3Hauymmit 38’5130k Mbk MKI3 Ta piBHAMMK
rmoko3u (p<0,01) yepes 3 Ta 6 MicALiB criocTe-
pexenb npu JMH 1 y manienris 3 HIIIP Ta II]T
2 Tumy.

B Tabmuni 3 mpencTaBieHO 3aNleXHICTh ro-
CTPOTU 30pY BiJj CEpPeNHbOI TOBUIVMHY CITKIBKA Y
neHTpi Makym npu JMH 1 y nanienris 3 HITIP
ta [I]] 2 TuIy npoTArom 6 MicA1iB CIIOCTEPEXEHD.

Ax BupgHO i3 Tabn. 3, BUABIEHO CTATUCTUYHO
3HAUYLINIT 3B’ 30K TOCTPOTH 30PY i3 CepeHbOIO
TOBILIVHOIO CIiTKiBKM Yy LeHTpi Makynu npu JMH
1 y manienris 3 HIIIIP Ta Il 2 Tumy npotsarom 6
MicsniB cioctepexxeHb (p<0,01).

B Tabmuni 4 mpencTaBIeHO 3aNleXHICTh ro-
CTPOTM 30pY BijJj cepemHBOro 00’€MY CiTKiBKM B
kBazipanTi 6*6 npu IMH 1 y nmauientis 3 HIIJIP
ta [1]] 2 TuIy npoTArom 6 MicA1iB CIIOCTEPEXEHD.

Ax BupHO i3 Tab. 4, He BUABIEHO CTATUCTUY-
HO 3HAYYyLIMX KOIMBAaHb TOCTPOTU 30PY B 3a/I€XK-
HOCTI Biff cepefHpOro 00’eMy CiTKiBKM B KBaJpaH-
Ti 66 npu IMH 1 y nanientis 3 HITJIP ta 1] 2
TUITY IIPOTATOM 6 MicsLiB crioctepexxeHsb (p=1,0).
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Tabnuus 1

3anexnicrb HKI'3 Big piBHA I1I0K03H, IikoBaHoro remorno6iny ta IMT nmpu [JMH 1
y nanienTis 3 HIIIP Ta I/T 2 Tumy

HKI3 rf}tif:g;) ITIiIKOBaHUI IMT,
Tepminnu cioctepexeHHA (KiZIBKiCTh OYern) (vonn/n) Hs, (%) (xr/ar?)
1 2 3 4
04 8.4 8,7 30,5
Hpu seeprertiil (n=54) 10.4; 04] (7.2 9,0] [8.6:87] | [2805324]
p,,=10;p, =1,0;p, ,=1,0;
0,4 8,45 8,7 32,0
Yepes 3 micani (n=56) [0,4; 0,4] [8,4; 9,0] (8,6; 8,7 (32.0: 32,0]
p,,=0,02;p, ,=1,0; p, ,=1,0;
04 8.4 8,7 32,0
Yepes 6 micsAnis (n=56) [0,4; 0,4] [8,0; 8,55] [8,6; 8,7] (32,0 32,0]
p,,<0,01; p, ,=1,0; p, ,=0,36;

IIpumiTka:
1. ®opmar Bigobpakenns ganux: Me [Q1-Q3];

2. p - BiporiguicTp BigMiHHOCTel (puitMaeTbes mpu p<0,05) pospaxoBaHa 3a gonomoroo H - kpurepito
Kruskal-Wallis (MHO>XXMHHI MDKTPYIIOBi TOPiBHAHHS).

Tabnuys 2

3anexuicte MKI'3 Bip piBHA r1I0Kk03u, riikoBanoro remorno6iny ra IMT nmpu TMH 1
y nanienTis 3 HIIP ta II/T 2 Tumy

piBeHb

Yepes 6 micsuis (n=56)

ITiKOBaHMIA IMT,
. . . MKTI'3 [JIIOKO3M, Hs, (%) )
Tepminu ciocTepeskeHHs1 (KiIbKIiCTb 0ver) (vons/m) (%
1 2 3 1
0,5 8,4 8,7 30,5
[Tpu speprenni (n=54) 0.4, 0,5] (7,25 9,0] [8,6:87) | [28,0;324]
p,,=L0;p ,=10;p, =10
0,5 8,45 8.7 20
Hepes 3 micaui (n=56) 0450,5] | [8490] [8,6:87] | [32,0532,0]
p,,<0,0L;p, =1,0;p =105
0,5 8,4 8,7 32.0
[0,5; 0,5] (8,0; 8,55] (8,6; 8,7] [32,0; 32,0]

p,,<0,01;p, ,=1,0; p, ,=0,23;

IIpumitka:
1. ®opwmar Bigobparkenns ganux: Me [Q1-Q3];

2. p - BiporigHicTp BigMinHOCTel (mpuitMaeTbest npu p<0,05) po3paxosana 3a gonomororo H — kpurepiro Kru-
skal-Wallis (MHO>XXMHHI MDKTPYIIOBi TOPiBHAHHSA).
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Tabnuus 3
3aneXHiCTh TOCTPOTHU 30PY Bifi cepeHbOI TOBIIMHY CiTKiBKM y IleHTpi Makynu npu ITMH 1
y nanienTis 3 HITJIP ta II]T 2 Tuny npoTarom 6 MicAuiB cliocTepe;KeHb

Central sector, MKM HKT'3 H-xkpirepiii; p MKT'3 H-xpirepiii, p

[Tpu 3BepHeHnHi (n=54)

221,0 0,4 0,05 0,5 53,05
[218,0; 221,0] [0,4; 0,4] 1,0 [0,4; 0,5] <0,01

Yepes 3 micsaui (n=56)

221,0 0,4 49,03; 0,5 37,4;
[218,0; 221,0] [0,4; 0,4] <0,01 [0,45; 0,5] <0,01

Yepes 6 micswis (n=56)

221,0 0,4 38,16; 0,5 44,27,
[218,0; 221,0] [0,4; 0,4] <0,01 [0,5; 0,5] <0,01
IIpumirka:

1. ®opmar BigobpakenHs gauux: Me [Q1-Q3];

2. H — mixrpymnosi BigminHOCTI 3a kputepiem Kruskal-Wallis (MHOXXWHHI MDXXTPYIOBi OPiBHAHHA).
Ipynyroua 3minHa — mokasHuk Central sector, MKM;

3. p — BiporigHicTb BifmiHHOCTeI (TpUTiMaeThes mpu p<0,05).

Tabnuus 4
3a/e)XHiCTh TOCTPOTH 30PY Biff cepeHbOro 00’ €My CiTKiBKM B KBagpaHTi 6*6 mpu IMH 1y
nanieHTiB 3 HIIIP ta II]] 2 Tunmy npoTAroM 6 MicAI1iB CIOCTEPEXEHDb

Volume, mm? HKTI'3 H-xpitepiii; p MKT3 H-xpiTtepiii, p

[Tpu 3BepHeHHI (n=54)

8,58 0,4 05 0,5 0;
(8,47; 8,6] [0,4; 0,4] 1,0 [0,4; 0,5] 1,0

Yepes 3 micsaui (n=56)

8,58 0,4 0; 0,5 0;
(8,47; 8,6] [0,4; 0,4] 1,0 [0,45; 0,5] 1,0

Yepes 6 micswis (n=56)

8,58 0,4 05 0,5 0;
[8,47; 8,6] [0,4; 0,4] 1,0 [0,5; 0,5] 1,0
IIpumitka:

1. ®opmart BigobpakenHs gauux: Me [Q1-Q3];

2. H — mixrpynosi BigminHOCTi 3a kputepiem Kruskal-Wallis (MHOXXMHHI MiXXTpynoBi OpiBHAHHS).
[pymyroua sMiHHa — IIOKa3HMK Volume, mm?;

3. p — BiporigHicTp BigminHOCTeT (mpuitMaeTbes npu p<0,05).
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B Tabmuni 5 mpencTaBIeHO 3aNleXHICTh ro-
CTPOTHU 30pY Bifi cepeHbOI CYMM TOBIIVIHU 1LIApYy
HEPBOBMX BOJIOKOH, 1IAPY IAHITIIOHAPHUX K/IITUH
i BHyTpilIHbOrO norpannyHoro mapy npu IMH
1 y manienris 3 HIIIIP Ta II[I 2 Tuny npotsarom 6
MiCALIIB CIIOCTEPEKEHD.

SIx BupHO i3 Ta61. 5, 3adiKCOBAHO CTATUCTUIHO
3HAYYLy 3aJI&KHICTh TOCTPOTU 30Dy BiJ Cepex-
HbOI CyMM TOBLIMHM IIapy HEPBOBMX BOJIOKOH,
apy TaHIJIIOHAPHMUX K/IITUH 1 BHYTPIIIHHOIO
norpannyHoro mapy npu JMH 1 y nanieHris 3
HIIOP Ta L[] 2 Tuny uepes 3, 6 MicALiB criocTe-
pexenb (p<0,01).

B tabmmui 6 npexncrasneno 3anexxHicts HKI'3
Bif nokasHukiB aHrio-OKT npu JMH 1 y nmaui-
entis 3 HIIJIP ta [J[I 2 Tuny nporArom 6 MicAnis
CIIOCTEPEXKEHb.

Ax BUAHO i3 Ta0/I. 6, BCTAHOBJIEHO CTATUCTUY-
Ho 3Hauyummit 38’130k HKI'3 i3 cepeguboro mo-
1ieto GoBeOISIPHOI aBaCKY/IAPHOI 30HU B ITOBEPX-
HEBOMY Kalll/IAPHOMY CIUVIETEHH] Yepe3 6 MicALliB
(p<0,01) cnocrepexxens npu [JMH 1 y narienris
3 HITAP ta I1]] 2 tuny (p<0,05).

B tabnuui 7 npencrasieno 3anexxHicts MKI'3
Bif nokasHukiB aHrio-OKT npu JMH 1 y nami-

eHtiB 3 HIIJIP ta I/ 2 Ty npotAaromM 6 MicAuis
CIIOCTEPEXKEHbD.

K BUOHO i3 Ta0JI. 7, BCTAHOBJIEHO CTATUCTHNY-
HO 3Hauymy sanexHictb MKI'3 Bin cepennboi
wrionti ¢$oBeONAPHOI aBaCKY/ISAPHOI 30HM B IIO-
BEPXHEBOMY KallIApHOMY cruieTeHHi npu JIMH
1 y manientis 3 HIIIP ta L[] 2 Ty npu BCix tep-
MiHax criocrepexxeHHs (p<0,01).

Bigomo, mo JMH € 0CHOBHOIO NPUYMHOKO
BTpaTU 30py Yy IIpale3[jlaTHOI KaTeropil XBOpux
Ha []]. IToTouHi maHi nmepexgbavyarTh, 10 CBiTO-
Ba IOUIMPEHICTh IIbOTO 3aXBOPIOBAHHA 3pOCTE
Ha 51,9% po 2045 poky [6]. Habpsak makynu €
OYHUM ycKIagHeHHAM 11]], ike BMHMKae BHACTI-
IOK nycbanaHcy MK HaKONMYEHHSM i BUBeMIeH-
HAM PiIVIHM B CITKIBKY Ta 3 Hel, 1110 € HaC/lIiIKOM
6aratoakTOpHOro Ipolecy, sKuil Iepenbadae
OKJICIIOBAJIBHIIL CTpPeC, 3allaJieHHA Ta AUCHYHK-
1jif0 reMaTOpeTHHANBbHOTrO 6ap’epy [7]. OgauM i3
HanBaXymBimmx Hacaigkis [JMH, 3a HasgBHOCTI
Yy BIJCYTHOCTI iHIIMX OYHUX YCKIAJHEHb IIy-
KpPOBOTrO JiabeTy, € 3HIDKEHHA TOCTPOTH 30pY,
sIKe MOXKe OyTM mporpecyrodyum i Heo60OpPOTHUM
[8]. Anrio-OKT € HeiHBasMBHUM METOJOM [O-
CI/DKEHHA pPeTMHA/JIbHOTO Ta XOPioifa/rbHOTO

Tabnuus 5

3aneXHiCTh TOCTPOTH 30PY BiJi CepeHbOI CYyMM TOBIIVIHY IIAPY HEPBOBMX BONTOKOH, APy
TaHITiOHAPHNX KITHH i BHYTPilIHbOro norpannyHoro mapy npu [IMH 1 y manienris 3 HIIJIP
Ta II/T 2 THIY IpOTATOM 6 MicCALIB CIIOCTEPEKEHD

N;I;:;SL;IIE L HKT3 H-xpiTepiit; p MKT3 H-xpirepiit, p
I[Tpu 3BepHeHH] (n=54)
123,0 0,4 05 0,5 7,78;
[122,0; 124,0] [0,4; 0,4] 1,0 [0,4; 0,5] 0,1
Yepes 3 micani (n=56)
123,0 0,4 45,04; 0,5 41,9;
[122,0; 124,0] [0,4; 0,4] <0,01 [0,45; 0,5] <0,01
Yepes 6 micauis (n=56)
123,0 0,4 41,03; 0,5 42,75;
[122,0; 124,0] [0,4; 0,4] <0,01 [0,5; 0,5] <0,01
IIpumirka:

1. ®opmar Bigobpaxkenns ganux: Me [Q1-Q3];
2. H — mixrpynosi BigminHOCTi 3a kputepiem Kruskal-Wallis (MHOXXMHHI MDKTPYIOBi MOPiBHAHHA).
Ipymnyroua sminHa — nokasHuk NFL+GCL+IPL average;

3. p — BiporigHicTb BigmiHHOCTeI (MpUiiMaeTbes mpu p<0,05).
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Tabnuus 6
3anexnicte HKI'3 Bix mokasnukis anrio-OKT nmpu [IMH 1 y nanientis 3 HIIIP ta II]] 2 Tumy

NMPOTATOM 6 MicAIliB cCIOCTepeKeHb

Mromwa Cepenns Cepepus
(bOBeonL;{lpHoI LIiIBHICTD IIiTbHICTD
Tepminu cnocTepesxeHHs aBaCKY/LIPHOI 30HU CYMIHHOTO CYRUHFOTO
.. . HKT'3 MaJTIOHKa MaJTIOHKa
(kinmpKicTh O4eit) B IIOBEPXHEBOMY
. IIOBEPXHEBOTO 16 0KOro
KaliyApHOMY k .
CIUTeTeHHIL Ma KaIli/IIPHOTO KaIli/IIPHOTO
’ cruteTiHHs, % cruteTiHHsL, %
0,4 0,27 54,0 55,0
[Ipu sBepHenHi (n=54) [0,4; 0,4] [0,27; 0,28] [53,0; 55,0] [51,0; 56,0]
p,,=L0;p ,=1,0;p ,=10;
0,4 0,27 53,5 55,0
I‘Iepe3 3 MICHHI (n:56) [0’4) 0>4] [0>27’ 0)28] [49,0, 55)0] [53)55 56)0]
p,,<0,01; p .=0,22;p ,=0,25;
0,4 0,27 53,5 55,0
Yepes 6 micanis (n=56) [0,4; 0,4] [0,27; 0,28] [49,0; 55,0] [54,0; 56,0]
p,,=<0,01;p .=0,19;p ,=0,67;

IIpumirka:

1. ®opmar Bigobpaxkenns gannx: Me [Q1-Q3];

2. p - BiporiguicTb BigmiHHOCTeI (mpuitMaerbes npu p<0,05) pospaxosaHa 3a gonomorowo H - kpurepito
Kruskal-Wallis (MHO>XXMHHI MDKIpyHOBi TOpiBHAHHA).

NMPOTATOM 6 MicAIiB CIOCTepeKeHb

Tabnuus 7
3anexnictb MKI'3 Big nokasHukis anrio-OKT npu [IMH 1 y nanientis 3 HIIIP ta 1[I 2 Tuny

Mroma Cepenus Cepenusa
(bOBeOH]ijO,I. LIiIbHICTD LIiIbHICTD
Tepminu ciocTepexeHHA aBACKY/IAPHOI 30HU CYAVHHOTO CYAVIHOTO
. . . MKI'3 MaJIIOHKa MaJIIOHKa
(kinmpKicTb Ouein) B IIOBEPXHEBOMY
. IIOBEPXHEBOTO 6 0KOro
KaIli/IApHOMY . .
TR M’ KaIilsapHOTO KaIinsapHOTO
’ CIIeTiHHA CIJIeTiHHA
0,5 0,27 54,0 55,0
[Ipu 3BepHenHi (n=54) [0,4; 0,5] [0,27; 0,28] [53,0; 55,0] [51,0; 56,0]
p,,<0,01; p, .=0,9; p, ,=0,06;
0,5 0,27 53,5 55,0
Yepes 3 micani (n=56) [0,45; 0,5] (0,275 0,28] [49,0; 55,0] [53,5; 56,0]
p,,<0,01; p, .=0,19; p, ,.=0,09;
0,5 0,27 53,5 55,0
qepe3 6 MICHHIB (n=56) [0>5) 0)5] [Or27; 0:28] [49>O) 55)0] [5430) 56)0]
p,,<0,01;p, .=0,2;p ,=0,3;

IIpumirka:

1. ®opmar Bigobpaxkenns ganux: Me [Q1-Q3];

2. p - BiporiguicTb BigmiHHOCTe! (mpuitMaeTbes npu p<0,05) pospaxosaHa 3a gonomoroo H - kpurepito
Kruskal-Wallis (MHO>XXMHHI MDKIpynOBi TOpiBHAHHA).
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KpoB0ooOiry 6e3 HeoOXiZHOCTI BHYTpPIiLIHbOBEH-
Hoi iH’ex1il 6apBHUKa. BiH MO)ke HagaTy sKicHY
Ta Ki/lIbKicHY iHopMario, cTatoun Bce OibII Ko-
PUCHMM IHCTPYMEHTOM Y KIIiHi4HINl IpaKkTuii 3
TOYKM 30pPy AiaTHOCTUKH, IIOJABIIOTO CIIOCTEPE-
JKEHHA Ta Te€palleBTVYHUX PillleHb Yy MALi€HTIB i3
CYAMHHVUMU 3aXBOPIOBaHHAMU o4eil. AHrio-OKT
Mo)Ke 3a0e31eYnTy TPUBUMIpHE 300paXKeHHS 04-
HOI'O JIHa, [JO3BOJIAKYM iHAMBILYa/JbHO OLiHUTU
KOXKHE 3 CY[IMHHMX CIUIET€Hb CITKiBKM, a TaKOX
XOpioKamisipy Ta CyAMHHY 000/I0HKY [9].

OrxXe, B HalIOMY JOCTi[[)KEHHI MM BMBYA/IU
0cOOMMBOCTI PO3BUTKY i KiiHiuHOrO mepebiry
[iabeTMYHOrO MAaKY/ISAPHOIO HaOpsKY JIerKOro
CTYIeHA TSDKKOCTI py Heniporideparushiit JIPII
Ipy LYKpoBOMY Aiaberti 2 Tuiry. My BCTaHOBWIIIN,
mo vyactora JMH 1 cknagana 15,0%.

[Tpu npoBeneHHi CTaTUCTUYHOTO aHani3y 6y1o
BCTAQHOBJIEHO CTATMCTUYHO 3HAYYIMII 3B 30K
mix HKT'3, MKI'3 ta piBusmu rmokosu (p<0,01)
yepes 3 Ta 6 micaAwiB cioctepexxenb npu IMH 1y
nanientis 3 HITIP Ta IT/T 2 Tumy.

[Ipy mpoBefileHH] CTaTUCTUYHOIO aHa/i3y Ja-
Hux OKT 6yB 3adikcoBanmit focTeMeHHMII 3B’A-
30K TOCTPOTH 30pY i3 CEpEeSHbOI0 TOBIIVHOK CiT-
KiBKM y nieHTpi Makymm (p<0,01), cepenuboi cymn
TOBIIVHY LIapPy HEPBOBMX BOJIOKOH, IIapy raHIJIi-
OHAPHMX KJITUH i BHYTPIIHbOIO IIOTPAHUYHOTO
mapy (p<0,01) gepes 3 Ta 6 MicALiB crocTepe-
>keHb npu JJMH 1 y nmanientis 3 HIIJIP Ta IIJJ 2
TUILY.

ITpu ananisi nokasHukis anrio-OKT BcTaHOB-
JIEHO CTATMCTMYHO 3HAYYLIVI 3B’SI30K TOCTPOTU
30py i3 cepegHbOIO IUIOIIEI0 (OBEOAPHOI aBa-
CKY/IAPHOI 30HM B IIOBEPXHEBOMY KaIli/IAPHOMY
crnerenHi (p<0,01) mpu IMH 1 y manienris 3
HIIJP Ta IJT 2 Ty npu BCiX TepMiHax CIOCTe-
pexenns (p<0,01).

BMCHOBKI

1. ¥V nmanientis 3 HIIZIP ta L]l 2 Tuny 4yacrora
IMH 1 B cepegnboMy ckmagana 15,0%.

2. BcTaHOB/IEHO CTAaTMCTMYHO 3HAYYIIMI 3B’A-
30k Mk HKI'3, MKI'3 Ta piBHAMM ITIIOKO3M
(p<0,01) 4epes 3 Ta 6 MicALiB CIOCTEpEKEHb
npu IMH 1y manientis 3 HIIIP ta ITJT 2 Tumy.

3. 3adikcoBaHO [JOCTEMEHHMII 3B’A30K TOCTPO-

TU 30pPY i3 CEpeIHbOI0 TOBIIVHOKI CITKiBKU y
neHtpi makymm (p<0,01), cepefHbOIO CyMOIO
TOBIIVHY IIaPy HEPBOBUX BOJIOKOH, IIAPy raH-
[JIIOHAPHUX K/IITMH i BHYTPIIIHBOIO IIOTpa-
HygHoro mapy (p<0,01) 3a manumu OKT ye-
pes 3 Ta 6 micanis cnocrepexxenb npu JMH 1
y nanientis 3 HIIIIP Ta IT/T 2 Tumy.

4. BcTaHOB/IEHO CTATMCTUYHO 3HAYYLINUI 3B I30K
TOCTPOTH 30pY i3 cepegHbOIO IUIOLIEI0 (oBe-
OJIAPHOI aBacCKY/IAPHOI 30HM B IIOBEPXHEBOMY
KanisspHoMy citeteHHi (p<0,01) 3a maHumu
anrio-OKT npu IMH 1 y nauienris 3 HIIJJP
ta 1] 2 Ty npu BCiX TepMiHax crocrepe-
xerHs (p<0,01).

Kondmnikr inTepeciB. ABTOpy gaHoro pykomnu-

CY CTBEpPIXYIOTb, 1110 KOHQJIIKT iHTepeciB Iiff yac

BYKOHAHHA JNOC/i/PKEHHA Ta HAllMICAHHA PYKOIIN-

CY BifICy THIIJL.

Mxepena pinancyBanns. BincyTHicTb dinan-

COBOI MiITPUMKHA
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Background. Diabetic macular edema (DME) can occur at any stage of diabetic retinopathy (DR), being a major cause
of central vision loss in patients with diabetes mellitus (DM). The study of DME in order to prevent vision loss is extremely
important. Understanding and characterizing DME is important for its prevention and development of new targeted
therapies.

Aim: to investigate the features of the development and clinical course of mild diabetic macular edema in type 2 diabetes.

Materials and methods. 680 patients (1296 eyes) of the Ukrainian population with nonproliferative diabetic retinopathy
(NPDR) and type 2 diabetes were under observation. In these patients, the nature and frequency of DME development were
studied. DME 0 was diagnosed in 720 eyes (55.56%), DME 1 in 194 eyes (14.97%), DME 2 in 196 eyes (15.12%), DME 3
in 186 eyes (14.35%). From this group of patients, 477 patients (936 eyes) underwent various DME treatment according to
treatment protocols for a separate stage of edema. 203 patients (360 eyes) with DME were not treated for the patient’s care,
and eyes with mild diabetic macular edema (DME1) were selected from this group, and this group of patients was the target
of our study.

Results. After 6 months, DME 1 was recorded in 56 eyes (15.56%). UCVA in these patients averaged 0.39+0.01. The
ICG average was 0.48+0.01. The average fasting venous plasma glucose level was 8.4+0.05 mmol/l, the average glycated
hemoglobin content was 8.61+0.02%. The average BMI was 31.91+0.04 kg/m2. According to optical coherence tomography,
Central sector was 220.09+0.3 um, Volume - 8.54+0.01 mm?®, NFL+GCL+IPL average - 122.98+0.2 um. During OCT
angiography, the area of foveal avascular zone was 0,276+0,015 mm?* on average. The average density of the superficial
capillary plexus is 52.02+0.4%. The average density of the deep capillary plexus is 53.32+0.5%. Conclusions. In patients with
NPDR and type 2 DM, the frequency of DME 1 was on average 15.0%. A statistically significant relationship was established
between UCVA, BCVA and glucose levels (p<0.01) after 3 and 6 months of observation in DME 1 in patients with NPDR and
type 2 diabetes. There was a pretest correlation between visual acuity and the average thickness of the retina in the center of
the macula (p<0.01), the average sum of the thickness of the layer of nerve fibers, the layer of ganglion cells and the internal
boundary layer (p<0.01) according to OCT data after 3 and 6 months observations in DME 1 in patients with NPDR and
type 2 diabetes. A statistically significant relationship between visual acuity and the average area of foveal avascular zone
was established (p<0.01) according to angio-OCT data in DME 1 in patients with NPDR and type 2 diabetes at all follow-up
periods (p<0.01).

Key words: type 2 diabetes, diabetic macular edema, optical coherence tomography, angio-optical coherence tomography.
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HECHEIIM®TYHUN TIPOTUIHOEKIIIVMTHUN 3AXVICT Y XBOPUX HA COVID-19
3AJIEJKHO BIJI ITIOTIMOP®I3MY TEHIB, TSDKKOCTI 3AXBOPIOBAHHA I
KOMOPBIJTHOI ITATOJIOT I
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AxTyanpHicTh. PiBeHb MPOTHiHEKIITHOTO 3aXMCTY Ma€ BaXK/IMBe 3HAYeHHs Y KOMIUIEKCHI OLIiHIII IMYHHOTO CTaTyCy
HAIi€HTiB, BUBYEHHA AKOIO HAJJACTb MOXIVMBICTb PO3POOMUTH AKICHMII KOMIUIEKC TePAaleBTUYHNUX Ta MPOQiTaKTUIHNUX
3aXOZiB [/IA MifiBUIEHH: e(eKTUBHOCTI HalaHHs MeMYHOI fornoMoryu xsopum Ha COVID-19.

ITinb: mpoBemeHHs KOMIUIEKCHOTO aHali3y piBHA HecmenndivHoro mpotmiHQeKIifHOrO 3aXMCTy y XBOpUX Ha
COVID-19 3anexso Bip nonimopdismy renis TMPRSS2 (C-anens; rs12329760), FGB (G-anens; rs1800790) ta eNOS
(T-anenp; rs2070744), TAKKOCTI Hepebiry Hemyry Ta MOETHAHHS i3 CYIIYyTHBOIO NTATOTIOTIEN.

Marepiamu Ta Metopu. O6cTexxeHo 204 mailieHTiB i3 KopoHaBipycHo® iH(ekiielo, ski Oymyu rocmitanaisoBaHi Ko
indexuinnoro Bigginenss Komynanpaoro Hekomepuiiinoro mignpuemcrsa (KHII) "YMmancbKa IeHTpabHa MicbKa JIiKapHs"
yrnpoposx 2021-2023 pokax, cepen xBopux 6yno 51,97% (106) »xinok, 48,03% (98) 4omnoBikiB, cepenHiit Bik IaljieHTiB —
55,93+8,75 poky. Y XBOpUX, AKi 6paimi y4acTh y KOTOPTHOMY JOCTi/I)KEHHi PeTPOCIEeKTUBHO BCTAaHOBIEHO KOMOPOiIHIiCTD:
82 XBOpUX Masy CYIIyTHIO CepLieBO-CyAMHHY IIaTOJOTiI0; Y 46 XBOpux Oy/a BMsBIeHa €HJOKPMHHA IIaTOJIOTiA; ¥ 76 XBOPUX
— iHIi KOMOP6iZHI XBOpPOOU, XBOPKX 3 AKMMM 00’€gHanu y ogHy rpymny «[Hur cymyTHi 3axBoproBaHHs». [ToniMopdism
reniB TMPRSS2 (rs12329760), FGB (rs1800790) Ta NOS3 (rs2070744) focnmifpkyBay 3a JOIOMOTOI0 sIKiCHOI Io/TiMepas3Hoi
JIaHIIIOroBOI peakliii B pexxumi peanpHoro yacy (Real Time PCR) y 96 xBopux. PiBenb HecrrennigHOro IpoTuiHgeKuiiiHoro
3aXMCTy XBOPMX BU3HAYa/y 3a IIOKA3HMKAMM: peaKTMBHA BiJNOBifb HENTPOQIMIbHMX I'PaHYIOLMUTIB, HEUTPOQiIbHO-
nimdoryTapHuit KoeilieHT, iHeKC 3CyBY HeMTPOdiniB, CIiBBifHOIIEHH HeMTPO(IIiB i MOHOIUTIB TOILO.

PesynbraTn. BcraHOB/eHO, 1o peakTMBHA BifmoBinb HelTpodinbHux rpanynountis (HI) Buma y xBopux Ha
COVID-19 Hociis aukoro G-anens (ocobnmuso GG-renorumny) resa FGB (rs1800790) — xa 60,0% (p=0,007), TT-renotumy
rena TMPRSS2 (rs12329760) — nHa 41,38% (p=0,012) ta guxoro T-amens rena NOS3 (rs2070744) - na 29,87% (p=0,046).
Tsoxunit epe6ir COVID-19 Ta, felo MeHIlle, TOMIPHUI CYIPOBOIKYETbCS HYDKYMM PiBHEM KITHMHHOI HecrenydiqHol
pesucTeHTHOCTI — Ha 34,33% (p<0,001), HecrrennhiuHOIO peaKTMBHICTIO i peaKTMBHOIO BiIMOBiAA0 — Ha 45,34% (p=0,002)
i 15,02%, i3 ripuioio BiAIOBiAI0 OpraHisMy Ha eHJO- i eK30IHTOKCMKAII0 3a KOPOHaBipycHOI iH(eKkii 3a MeHIIMMNI
neriKonMTapHUMH iHeKcamu inTokcukanii (JIIT) Ha 29,56-41,50% (p<0,049-0,003). CyIryTHs IaToJIOTisA 3HaYHO TOTipuIye
KTiHiYHNUI i TabopaTopuuit nepe6ir COVID-19: HaltHVDKYY KTITMHHY peaKTUBHICTD i3 HailBUILOI0 PEaKTVBHOIO BiITIOBIT 0
HI BcTanoBWIM 32 KOMOPOIFHOCTI 13 CepLieBO-CYAMHHOIO IATOMIOTIEI0 Ha TTi 61/IbII BUpaskeHOI eH/JOTeHHOI IHTOKCHKaii —
Ha 38,60%, (p<0,001) i 30,21-40,0% (p<0,032-0,017), BifnosigHo.

Bucnosku. ITonimopdism renis FGB (rs1800790), TMPRSS2 (rs12329760), NOS3 (rs2070744), TAKKICTb 3aXBOPIOBaHHA
i HasgBHiICTD KOMOPOifHOI maTonmorii pisHOCIPSAMOBAHO BIUIMBAIOTh Ha HecleludiyHMil TPOTHIHGEKIIHNI 3aXUCT Y
xBopux Ha COVID-19.

Kmouosi cnopa: COVID-19, Hecnierdiunmii mpoTuiH(peKLiiiHWil 3aX1CT, TeHN, CYIyTHS [IaTOMOTis.

AxryanbHicTb. Ilpy mnepmomy KOHTakTi 3i
CM30BOI0 OOOJIOHKOI JVXaJNbHNUX LIIAXiB KO-
ponasipycy, Bxmodaroun SARS-Cov-2, nponn-
KalOTb y KJIITMHU 4Yepe3 pelleNTOp aHTiOTeH3MH-
nepetsBopioodoro dpepmenty-2 (AIID-2) i micna
TPaHCKpUILii CBO€I pMOOHYKIEIHOBOI KUCTOTH
(PHK) mponyKyIoTb CTPyKTYpHi Ta HeCTPYKTYpHi
6inkn. Cepen uux 6inkiB N-6inok 3gaTamit 6mo-

KyBaTy Bupobnenss inrepgepony (IFN) Ta yioro
BIUIVMB Ha CyCigHi kmituay [1-3]. Y nepi gui mic-
715 iHiKyBaHHA Bipyc HiipyBa€ IOYaTKOBY BPOJ-
JKeHy IMYHHY BifIIOBilb OpraHi3My XassdiHa, L0
JO3BOJIAE IOMY PO3MHOXXYBATICA HETIOMITHO /I
oprasismy.

Pasom i3 3arasnpbHuM BIpyCHMM HaBaHTa-
JKEHHAM Ta aJalTVBHOK iIMYHHON BifNOBifnI0
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pO/Ib BPOMKEHOI IMYHHOI CUCTEMM B pe3y/IbTaTi
COVID-19 BupaeTbcsd HaO3BUYANHO BaXKIMBOIO
[4-5]. Komu xnmituHM BpoOmKeHOro imyHiTery,
npupopsi kinepu (NK), makpodaru Ta HeiTpo-
¢inu, posnisHaoTh iHpiKOBaHI BipycoM KIiTHMHM
C/30BO1 0OOIOHKY 3 CaMOTr0 ITOYaTKy, BOHU MO-
JKYTb 3MEHIIUTU PeIUIKaLilo BipyCcy Ta 3HUILM-
T iHdikoBaHi knituHY, i SARS-Cov-2 He 3MoOxe
PO3BUBATICS B OpraHi3Mi — TUM Oijbllle, SKIIO
aflaliTyBHA iMyHHA BIifNIOBiJb pO3BUBATUMETbHCA
3aJI0BINIBbHO i mof0ae mpo 3aanuiku Bipycy [6-7].

Ha 6inb1 misHiit asi, Koy iMyHHa perysisiis
3MOXKe Kpallje 30a/laHCyBaTi IMYHHY aKTUBAILilo,
MO)KHa OyJie yHUKHYTY HafiMipHOI aKTUBaIil iMmy-
HiteTy. Hapemri, Bumuit piBeHb aHTMOKCUJAHTIB
B OpraHi3Mi IaljieHTa MOXXe BPiBHOBa)XUTU MeXa-
Hi3MM, 3a [OIIOMOTIOI0 AKUX KOPOHaBipyC CIIpU-
YMHAE IIOUIKOJKEHHA eHpoTenio. Ha Koxxnomy 3
L[UIX eTaIliB MOXKe OyTV MOXX/IMBICTD JIsI MeJUIKa-
MEHTO3HOTO BTPY4aHHA [8].

[TpoBinHa ponb y HecnenyudivyHOMY MPOTUIH-
dexIilIHOMY 3aXMCTi OpraHisMy TIOMHU Haje-
xuThb HeirpodinpuumM rpanyrnonuram (HI), saxi
IepIIVMI HAAXOAATHh O BOTHMIA IHTEpBEHIIil
30ynHuKa iHdekuiitHoro 3ananeHus [9-11].

Iine: pgocmiguty  HecrenudiyHuii  1po-
TUiHQEKIITHNIT 3aXMUCT OpraHi3aMy XBOPMX Ha
COVID-19 miaxoM BU3HAYEeHHS PiBHS peaKTUB-
Hol Bigmosini HI' 3a aHamiTMYHMMM IOKa3HMUKA-
MU 3a/IeXXHO Bij nonimopdismy renis TMPRSS2
(C-anenp; rs12329760), FGB (G-anenb; rs1800790)
ta eNOS (T-anenp; rs2070744), TsxkocTi nepe6i-
I'y HE[yI'¥ Ta CYIIyTHbHOI IIaTOJIOT1I.

MATEPIAJTIN TA METOIN

Y KoroptHoMy mOCIiI>KeHHI B340 y4acTh 204
xBopux Ha COVID-19, ski 6ynu rocmitanisoBaHi
no indexuirtHoro Binpinenus KomynanbHoro He-
KomepuirtHoro mipnpuemcrsa (KHII) "YmaHcbka
LIeHTpa/IbHa MicbKa JiKapHsA', ympopmomx 2021-
2023 pp. Bcranosnennsa pgiarnosy COVID-19
nmabopaTopHe OOCTeXXeHHs Ta JTiKyBaHHA i3 ypa-
XyBaHHSM TSDKKOCTI Itepebiry spificHIOBanmu Bifi-
nosigHO 1o pexoMenpaninnt CDC, BOO3, ciToBux
CTaH/apTiB i3 fiarHOCTYUKY, JTiKyBaHHS Ta mpodi-
nmaxktuky COVID-19 [12], girogoro HaljioHaIbHOIO
[Tpotokony "HagaHHs MeUYHOI JOTTIOMOTH [T JIi-

KyBaHHsI KOpoHaBipycHoi xBopobu (COVID-19)"
(Haxa3 MO3 Ykpainu Bix 02.04.2020 poxy Ne762
B pepakuii Big 20.09.2021 poky Ne1979) 3i 3miHa-
mu i pormoBHeHHsMu (Hakas3 MO3 Ykpainu Big
17.05.2023 Ne 913) [13], CraHpapTiB MegU4YHOI 1O-
nomoru "Koponasipycua xsopoba (COVID-19)"
(Haxa3 MO3 Ykpainu Bix 28.03.2020 poxy Ne722
y pemakuii Bif 17.09.2020 poky Ne 2122) [14]. Ce-
pen nmauienTiB 6ymo 51,97% (106) sxiHok Ta 48,03%
(98) vomnosikiB. CepepnHiil BiK Y4acCHUKIB JOCTIi-
JUKeHHsSI CTaHOBUB — 55,93+8,75 poky (Bix 18 mo
80 pokiB). KpurepieM BK/IIOUEHHS y TOCTiI>KeHHs
OyB migTBepI KeHMIT 1TA00PaTOPHO (32 JOIIOMOTOI0
nosiMepasHol JIAaHIIOroBOI peakiiii) fiarHos: Ko-
BiJl-acolli/loBaHa I0O3a/iKapHAHA ITHEBMOHIA er-
koro (29,41%), nomipHoro (35,29%) Ta TSXKKOTO
(35,29%) cTymeHiB TAKKOCTI Iepeoiry.

Y xBopux, Aki Opamm y4acTb y KOTOPTHOMY
TOCTIIPKEHH] peTPOCIEKTYBHO BCTAHOB/IEHO KO-
MOpPOifHICTb: 82 XBOPMX Manu CYIYTHIO ceplie-
BO-CYAVMHHY IIaTOJIOTiI0 (IlepeHeCeHuil TOCTpuil
KOPOHApHMI CMHIPOM B aHaMHe3i IIOHaf, 6 MicA-
I[iB TOMY, 3aXBOPIOBaHHs NepudepiitHuX CyauH,
MIOKapAuT B aHaMHe3i, apTepiajibHa rilepTeH-
3isf); y 46 xBopux Oyna BUSBIEHAa E€HIOKPMHHA
1aToyorist (CymyTHiI KOMIEHCOBAHWI IyKPOBUI
niabet 2-ro tumny (L1/12), Tupeoinnt, rinotupeos);
y 76 XBOpMX — iHIIII KOMOp6igHi XBOpoOU, XBOpUX
3 AKUMM 00’eHaMN y ofHy rpyny «IHmi cymyTHi
3aXBOpIOBaHHs» (xponiyHa martosoris JIOP op-
raHiB (CMHycuUTH, PUHITH, OPOHXIiTH)), XPOHiYHI
OOCTPYKTMBHI 3aXBOPIOBAHHs JIeTe€Hb, XPOHiYHi
3aXBOPIOBAHHA LITYHKOBO-KUIIKOBOTO TPAaKTy B
nepioy pemicii (XpoHiYHi XOmenMCTUTH, HaHKpe-
aTUTH, TAaCTPUTH, EHTEPOKOJITH, Hea/lKOro/lbHa
JKMPOBa XBOp00a IediHKM, TeraTUuTy HeiHdeKiil-
HOTO IOXOJKEHHsI ), XpPOHiuHa XBOpo0Oa HUPOK).

[Tonimopdism renie TMPRSS2 (rs12329760),
FGB (rs1800790) Ta NOS3 (rs2070744) nocmimpxy-
Ba/lM 3a JOIIOMOTIOI0 AKICHOI IIO1iMepasHOl JIaH-
IIIOrOBOI peakiii B pexxuMi peanbpHoro 4yacy (Real
Time PCR, nabip s renorunysanusa TagMan™
SNP Genotyping Assay, S, 300 reactions (4351379)
Thermo Fisher Scientific, USA, a6ip ms excrpak-
uii THK i3 ninproi kpoBi GeneJET Whole Blood
Genomic DNA Purification Mini Kit, 50 reactions
(K0781) Thermo Fisher Scientific, USA) y 96 xBo-
PUX.
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PiBenp HecnenudiyHoro mnporuiHdeKiitHOro
3aXICTY XBOPYX BU3Haya/IM 33 IOKa3HMKaMM reMa-
TOJIOTIYHMX iHIeKCiB i KoedinienTis (Tabm. 1) [15].

Posmmpennit  3arajibHO-KJIIHIYHUI — aHaIi3y
kpoBi (3AK) BukoHanu Ha reMaTonoriyHOMy AHa-
nizatopi CELL-DYN 3700 SL (Bupo6uuxk - “Abbott
Laboratories’, CIIIA). EnexTponHy 6a3y pmaHux
cTBoproBanu B nporpami Excel® 2016 (Microsoft).
CratucTMyHuil aHajai3 IPOBOAMIM 33 JIOIIOMO-
roro npukaagHux nporpam MS® Excel® 2016™ Ta
Statistica® 7.0 (StatSoft Inc., CIIIA). TocToBipHicTb
JaHVUX /I He3aJIe©KHMX BUOIPOK Ipy po3mOpimi
MacKBiB HAOVDKEHOMY JJO HOPMaJIbHOT'O PO3paxo-
ByBasu 3a t-kputepiem Student, 3a HepiBHOMipHOTO
posnoginy - 3a kpurepiem U Wilcoxon-Mann-
Whitney. BigmiHHOCTI BBaXkanu JOCTOBIpHMMMU 32
p<0,05.

PE3YJIbTATI TA ObTOBOPEHHA

[loxasuukm peaktusHOI Bignosigi HI' mepm-
depirtHol KpOBi XBOPUX Ha KOPOHABIpyCHY iH(eK-
1ifo 3amexxHo Bif noniMopdismy rexis TMPRSS2
(rs12329760), FGB (rs1800790) Ta NOS3
(rs2070744) HaBeneHo B Tabmmi 2.

Y HociiB AA-reHoruny rena FGB (rs1800790)
peakTuBHa Bignosigb HI HipKdYe, HDK y Takmx

i3 GG-renotunom Ha 37,5% (pAA=0,007) Ha T
6inp1IorO CriBBinHOLIEHHA TenkouuTis go HI3E —
Ha 26,50% iy 3,75 pasu (p<0,001).

3a pemTon MOKAa3HMUKIB OJHOCHPAMOBaHMUX
3MiH 3 ypaxXyBaHHAM aJieIbHOrO cTaHy reHa FGB
(rs1800790) He BCTaHOBW/IN.

Amnarnis nonimopguux BapianTiB rena TMPRSS2
(rs12329760) y xBopux Ha COVID-19 3acBiguus,
0 y TOMO3UTOTHUX BJIACHMKIB MYTALiIHOTO
T-anens Buiii mokasHyky HecrenmpivyHOI peax-
TUBHOCTI Ta piBeHb ii mifBuiieHHA — Ha 31,33%
(p=0,038), 10,61-45,13% (p<0,008-0,001), peax-
tuBHOI Bifnosini HI' - Ha 41,38% (p=0,012), cmis-
BigHomeHHs nevikouutiB mo II3E - na 41,86%
(p=0,028) Ta cuiBBigHOmenHs HI' o MoHouTiB
- Ha 10,11% (p=0,002) i 11,81% (p=0,001) Bixmo-
BifiHO, HDX Y 0ci6 i3 CC-reHOTHIIOM, 1110 3aCBiuye
HEJIOCTATHIO aKTMBHICTh MaKpodaraabHOI CHCTe-
MM 3aXVCTY Y IOPiBHAHHI 3 MiKpodaraabHoIo.

Crocosno rega NOS3 (rs2070744) BcTaHOBWIIN,
110 iHfeKC HecnelniyHOI peakKTMBHOCTI Ta PiBeHb
il migBumeHHsA OynmM HAHIDKYUMM y OCib i3 My-
tauitium CC-reHotunom — Ha 23,0% (p=0,039) i
18,74% (p=0,046), 3a Buioro cuissigHomenHs HI'
1o MoHOLMTIB — Ha 14,01% (p=0,004), 1110 CBigunTH
Ipo IepeBary MiKpogaraJabHOrO KOMIIOHEHTY Y
HecrerydpiyHOMY IPOTUiHEKIITHOMY 3aXVCTi.

Tabnuys 1
TemaTonoriuHi ingekcn i koedimieHTn
HasBa nokasHuka, y.o. Dopmyna
PeakTrBHa BifnoBifp HeliTpodinbHux rpanynonutis | (MMI+MI+ITAHT)/CAHT
JlimdoryuTapHO-TpaHy/IOLUTaAPHNIT iHEKC JIIM*10/(E+Bb+MMI]+MI+ITAHI+CAHI)
[HZIeKC 3CYBY JIEMIKOLIUTIB (B+E+HT)/(M+JIIM)
Inpexc HecnenmgiyHOI peaKTMBHOCTI JIIM x 100 / CAHI
Inpexc iMyHOIOTiYHOI Pe3MCTEHTHOCTI JIIM / Bik x JIII

PiBeHb mifgBuUIlEeHHA IMYHOIOTiYHOI PEaKTUBHOCTI

Inpexc iMyHO. peaKTUBHOCTI / iHIeKC iMyHOJL.
PE3UCTEHTHOCTI

CriBBigHOIIEHHA TIeMKOUMTIB 1 mBuaKocTi ocimanusa | JIXIIIOE/100
€PUTPOLIUTIB
CuiBBifHoIIeHHs HeTPodiniB i MOHOIUTIB (ITAHT+CAHI)/M

Heitrpodinbro-nimdounrtapanit koedirieHT

(MMLI+ML+TTSHT +CSHT)/JTIM

Ipumitku: IITHT - nammukospepri Helitpodinbhi rpanynonuty, CAHI - cermenTosepHi Heli-
TpodinbHi rpanynonuTy, JI — nevikonuty, b — 6asodinu, E - eosunodinu, MMI] - meramienonuTy,
MI] - mienonuru, HI' - Helitpodinbui rpanymouuty, JIIM - nimpountn, M — MOHOLIMTH;

JII - nerikouuTapHUil iHAEKC iIHTOKCUKALIil.
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Tabnuys 2

PiBenn HecnenugivyHoro npornindexninHoro 3axucry opradismy nopman y xgopux Ha COVID-19
3a/mexxHo Bif noniMopgismy renis FGB (rs1800790), TMPRSS2 (rs12329760) ta ENOS (rs2070744), M+m

ren FGB ren TMPRSS2 reH eNOS
AnamiTnaHi
IIOKAa3HUKN
AA (n=11) | AG (n=43) GG (n=42) TT (n=9) CT (n=38) | CC(n=49) | CC(n=19) | CT (n=40) | TT (n=37)

Heiirpodinbro-
mimbouuTaprmit | 1,25+ 0,14 | 1,46£0,16 | 1,47+0,15 | 1,49+0,16 | 1,51£0,16 | 1,40£0,13 | 1,5130,16 | 143£0,14 | 145%0,15
koeiLieHT, yo
Inpexescysy HL | 104002 | 0005001 | 0105001 | 0112002 | 0095001 | 0,1050.01 | 0,105001 | 0,10£0,01 | 0,1020,01
yo
CiBBigHOEHHA 9,18+0,12 | 8,21:0,11 8,35+0,17

L . . . . 180, 210, . N 3520,
neiirpocpiris i 821:0,18 | 878:0.13 | 8741021 | 9042011 | plemh o | prth | 9522021 | 868018 | Lot
MOHOLMNTIB, YO
Tupexc scysy L1320,12 | 1,30£0,12 | 1,29+0,14 | 1,32£0,12 | 1,34£0,14 | 1,2420,11 | 1,35£0,14 | 1,230,12 | 1,2420,13
JIEMKOIIUTIB, yO
Jlim¢ormrapHo-
rpanyrounTapumit | 7,65+2,11 | 659+1,97 | 6,622,001 | 6701,07 | 639+1,07 | 7,12¢1,12 | 6,39+1,73 | 67741,87 | 6,64+1,14
iHJIEKC, YO
CrissigHoMeHHA 0,28+0,03 | 0,83£0,09 0,86+0,09
NeiiKOLHUTE i 105011 | o0 | pacooor | 1221013 | progons | 093010 | 0.87£0.09 | 0942010 | 0955010
HI3E, yo
Lipexc 8,9740,79 11,26£0,92 | 8,97+0,84
HecrerdpivHoi 12,19:081 | 10705079 | 1148£0.77 | 11181067 | 9165083 | e * % | 8672081 | L e e o) e
PEaKTNBHOTI, YO
Inpmexc
neenepdiauol 000010 | 1022064 | 075:0,09 | 067010 | 0722008 | 078009 | 0732008 | 077:000 | 075:0,08
PE3NUCTEHTHOCTI,
yo
PiBenn
IigBUIeH s 10,5541,01 | 15,3121,07 12724034 | 11:500.29 14,620,97 | 11,961,02

13,7041, »rh 20 16,6910, /ZES% | pTT0,001 | 11,880, 07+, ooth
Hecrerdiutof 370EL03 | paa=0,034 | PaG=001 | "*%*%37 | pr1og 001 b Cng ggs 88+0.93 1 pec0,046 | PCT=0,062
PeaxKTBHOCTI, pasn ’
PeakTiBHA 3,2040,27 2,84£033 | 2614027
+ + + + + +

sigmonipn HI,yo | 2002020 | 261024 | 7000, | 3695031 | praonce | prrcopry | 3005031 | 2895029 | 2682027

IIpumirka: P - BiporifHicTb BifMiHHOCTEl NOKa3HMKA B MeXKaX KO>KHOT'O T'€éHa OKPeMO 3 BiJJIIOBIJHUM
HVDKHIM iHJIeKCOM (T€HOTUIIOM, 3 SIKUM IIPOBOJUTHCS MTOPIBHAHHSA).
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Takum umHOM, Oinbln epeKTUBHUI BIUIUB
Ha peakTuBHYy Bignosigb HI' spiiicHiooTh 1nu-
kit G-anenp (ocobmmBo GG-reHormn) reHa
FGB (rs1800790) - Ha 60,0% (pAA=0,007),
TT-renorun rema TMPRSS2 (rs12329760) — Ha
41,38% (p=0,012) Ta gukuit T-anenp rena NOS3
(rs2070744) -1a29,87% (p=0,046). Y HociiB T-ase-
nst rena TMPRSS2 (rs12329760) ta CC-reHoTUIIy
rera NOS3 (rs2070744) nepeBakae Mikpoda-
rajbHa CK/IajioBa HecrenyugivHOro npoTuingex-
nirtHoro 3axucry. Topi sk y oci6 i3 AA-reHoTH-
oM reda FGB (rs1800790), CC-reHOTUIIOM reHa
TMPRSS2 (rs12329760) Ta gukum T-anenem resa
NOS3 (rs2070744) nominye maxpodaraapHuin
KOMIIOHEHT, IO € HepelBiCHMKOM (OpMyBaHHSA
crierdivyHOro iMyHHOTO 3aXMCTy (HabyToro imy-
HiTery) y xBopux Ha COVID-19.

BaxnuBum y npouneci possutky COVID-19 €
MOKa3HVK IifiBUIIeHH: HecnenndivHol peakTUB-
HOCTi opraHismy. CtumynboBaHa Bipycom SARS-
COV-2 peaktuHa Bignosinpy HI' nepudepiitnoi
KPOBi IPU3BOANUTD 10 30€peXKeHHs PiBHS Heclle-
1uGivHOl Pe3UCTEHTHOCTI OpraHiamMy Ta MigBuU-
IeHHs HecrenyugiyHol peaKTMBHOCTI Malli€HTiB
i3 T-anenem rena eNOS (rs2070744) - y 11,96
i 14,62 pasis, y BnacHukiB TT-reHoTuny rena
TMPRSS2 (rs12329760) - y 16,69 pasy, y oci6 i3
GG-renorunom rera FGB (rs1800790) - y 15,31
pasy.

PiBenp peaxktusnoi Bignosini HI' nepudepiii-
HOI KpOBI XBOPMX 3aJI&)KHO BiJl TAXKKOCTI K/IiHIY-
Horo nepebiry COVID-19 HaBegeHo B Tabmuii
3. HamBumuit piBeHb peakTmsHOI Bipmosimi HI
bopMyeTbC 3a NOMIPHOTO CTYyIeHs Iepebiry

Tabnuus 3

PiBenp HecnennpivHOTro NpOTUiHPEKLiTHOTO 3aXNCTy OPraHi3My TIOAWHN Y XBOPUX Ha
COVID-19 3ae>xHo Bifj CTyneHs TSHKKOCTi, M+tm

TsoxkicTp KniHiYHOTO MEepebiry
AHaniTMYHi MOKa3HUKN . . .
Jlerxmit (n=60) Ilomipumnit Tsoxkui
(n=72) (n=72)
. . ) ; ; N
PeakTyBHa BijIIOBiib HENTPOPIIPHNX TPAHYIOLNTIB, 223+0.23 3,37+0,31 2.93+0.30
y.o. P =0,004

Heitrpodinbro-nimdonnrapanit KoedilieHT, y.o. 1,02+0,21
1,78+0,18 1,83+0,18 P =0,008
P =0,005

Inpexc 3cyBy HeliTpodinis, y.o. 0,08+0,01 0,08+0,01 0,13+0,03

o ) . . . .

CriBBiTHOIIEHHS HeMTPO(blmB i MOHOLIUTIB, Y.O. 14,07+0,14 7,93+0,80 7,04+0,73
P <0,001 P <0,001

Inpmexc 3cyBy neifKoLMUTIB, y.0. 1,02+0,21
1,66+0,17 1,53+0,14 P =0,008
P =0,007

JlimpounrapHnit-rpaHyIOLUTapHNI iHAIEKC, Y.0. 9,55+0,31
5,35+0,27 6,52+0,29 P <0,001
p =0,001

. ) . - .
CriBBiTHOIIEHHS JIeI/IKOIH/ITlF 1 IBUAKOCTI 3CigaHHsA 1,1340,11 0,80+0,08 0,94+0,09
€pPUTPOLUTIB, y.O. P =0,019
- - N N

Inpexc HecnenugivHOI peaKTUBHOCTI, .0. 7.08+0,63 4,58+0,47 7,16%0,72
P =0,011 P =0,004

Iapexc Hecneumbiqﬂo'l' PEe3UCTEHTHOCTI, Y.0. 1,11+0,11
0,60+0,06 0,59+0,06 P =0,005
P =0,004

PiBeHb migBuieHHS HecneuM(bquo'i PEaKTUBHOCTI, 11.80+0.89 7,76+0,74 6,45+0,62
pasu Y P =0,008 P =0,002
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KOpoHaBipycHol iHdexil, mo 6yno 6inbile, HiXX
3a JIerkoro i TspKkkoro — Ha 51,12% (p=0,004) Ta
15,02% BignoBigHO, i BKa3ye Ha HEJOCTATHIN pi-
BEHb AaHTUTEHHOI cTUMYNALil. HaTtomicTp 3a ner-
KOTO i IIOMipHOTO CTyIIeHiB Iepe6iry BCTaHOBUIN
JIOMiHyBaHHS aKTMBHOCTI MiKpodaranibHoi J1aH-
K/ IMYHHOTO 3aXVMCTy 3a BUIIUM HeUTPO(dinb-
HO-niMponyuTapanM KoedirieHToM — Ha 74,51%
(p=0,008) i 79,41% (p=0,005), criBBifHOIIEHHAM
HeliTpodiniB o MoHOIUTIB - y 2 pasu (p<0,001),
inpexcy 3cyBy neiikonuTiB — Ha 82,42% (p=0,008)
i 68,13% (p=0,007), Ha i HIK4Yoro nimdoru-
TapHO-TPAHY/IOLUTAPHOrO iHJEKCYy — Ha 43,98%
(p<0,001) i 31,73% (p=0,001) BixmosigHo. Ilpu
IIbOMY 32 JIETKOTO I1epebiry 3pocTae iHjjeKc HecIe-
nudiyHol peakTBHOCTI — Ha 41,25% (p=0,019),
CATAIOYM HAVBUILOIO PiBHA JIOTO MigBUIEHHA Y
11,8 pasiB, mo Oyno Bulle, HDK 3a IMOMIPHOTO i
TSDKKOTO Itepebiry Hemyru Ha 52,06% (p=0,008) i
82,95% (p=0,002).

Hecneundiyna pesucTeHTHICTh OpraHiamy
XBOPUX Ha KOPOHaBipycHY iH(EKIil0 CyTTEBO
3pocTae 3a TSDKKOTO Ilepebiry Hemyryu, IepeBa-
Kal4M TaKy 3a JIErKOro i moMipHoro — Ha 85,0%
(p=0,005) i 88,13% (p=0,004).

TakuM 4YMHOM, NPOBifHI aHAIITHMYHI MOKa3-
HUKM HecrenndivyHOI pe3rCTEeHTHOCTI, PeaKTUB-
HOCTi, B OCHOBI AKUX JIGKWUTb peaKTUBHa Bif-
noBinb HI, 3MiHIOIOTBCA 3a/I€KHO BiJl TSIXKKOCTI
KIiHIYHOTO Ilepebiry KopoHaBipycHOI iHGeKIil:
HarBuIa eeKTUBHICTb LMX IOKAa3HMKIB HpopMy-
€THCA 3a JIETKOTO CTYIIEHsA, HaMHIDKYaA — 3a TAX-
KOTO K/IiHi9HOTO 1epeoiry.

PeaxtusHy Bifnosiny HI' nepudepiitnoi kposi
XBOPMX Ha KOPOHaBipycHY iH(eKIito acoriitoBany
i3 CymyTHBOIO IIaTO/MIOTi€EI0 HaBeleHO B Tabmuii 4.
PeaktuBna Bignosigp HI' HaliBuiia y XxBopux Ha
COVID-19 3a noepHanHA i3 cepreBO-CyAMHHU-
mu 3axBoproBanHsAMM (CC3) i mepeBaxana Taky
B IAIi€HTIB i3 iHIIOI KoMop6igHicTIO Ha 35,04%
(p=0,035). Y xBopux Ha COVID-19 i3 eHpgoxpu-
HONATiAMM BUABMIM 3HIVDKEHHA aHATiTMYHUX
IOKa3HUKIiB:  HeNTpodibHO-TiMPOLNTAPHOTO
KoedinieHTy - Ha 29,63% (p=0,039), inpexcy 3cy-
By jIefikoiuTiB — Ha 31,29% (p=0,014) Ta iHngeKkcy
CHiBBiHOIIEHHS HENTPO(iNiB i MOHOUNTIB — Ha
38,14% (p=0,004), mo cBif4nTH NpO IepeBarkaH-
Hs MikpodaranbHoi KIiTHHOI edeKTOpPHOI iMyH-

HOI BiJTIOBifIi 1 BifHOCHY He3pinicTb crienudiyHo-
ro IpOTNiHEKIITHOTO 3aXMCTY. Y I[UX Ke XBOPUX
i3 KOMOpPOIZHVMMM eH[JOKPMHOIATIIMM BUSBUIN
OiMbIINIL, HDXK 3@ IHIINMX CYNyTHIX IaTOMOTIM, TiM-
douuTapHO-TpaHyIOLUTApHMIT iHTEKC Ha 35,45%
(p=0,041) i 43,43% (p=0,019), inpgexkc Hecmeru-
¢iuHOi peaktuBHOCTI — Ha 13,63% (p<0,001) i
HaBUILVII piBeHb MiABUILEHHS HecrenyudiyHoi
peakTuBHOCTI y 14,18 pasis, 10 IepeBullyBa-
JI0 aHAJIOTIYHi ITOKA3HUKY 3 IHIIVMMU CYIIYyTHIMM
Ho3osorisimu Ha 4,52-40,67% (p<0,001), 1o mix-
TBEPIKY€E HAABHICTb €K30I€HHOI Ta €HJOreHHOI
inToKcMKauii i migBuieHHs HecnenudivHOI pe-
aKTUBHOCTI i peakTuBHOI Bignosigi HI' y xBopux
Ha KOpOHaBipycHY iHdeKito.

Tak¥M 4MHOM, PO3BUTOK KOPOHABIpYyCHOI iH-
dex1ii moegHaHOI i3 CYyNyTHIMM 3aXBOPIOBAaHH-
MM, XapaKTepU3yeTbCA 3MiHaMM peaKTUBHOI Bifi-
nosizi HI, skay nmanienTis i3 noegannmu CC3 e
HalBUIIOK 1 XapaKTepU3YETbCA 3pOCTAHHAM He-
crierudivnoi peakTuBHOCTI. Topi K 3a cymyTHIX
eHpoKpuHonarin aktusania HI' cnpuse spocran-
HI0 HecrelupivHOI Pe3MCTEeHTHOCTI Ta HeCleln-
¢bivyHOl peaKTUBHOCTI.

BMCHOBKI

1. PeaktBHa Bignosigps HI' Buima y xBopmx Ha
COVID-19 HociiB gukoro G-anensa (ocobmm-
Bo GG-renotuny) rena FGB (rs1800790) -
Ha 60,0% (pAA=0,007), TT-reHorumy rena
TMPRSS2 (rs12329760) — Ha 41,38% (p=0,012)
Ta gqukoro T-amens rena NOS3 (rs2070744) -
Ha 29,87% (p=0,046). Y HociiB T-amens rena
TMPRSS2 (rs12329760) Ta CC-reHOTUITY TeHa
NOS3 (rs2070744) nepeBakae MikpodaranbHa
cklaioBa HecrnenuivyHOro mnpoTuiHgexi-
Horo 3axucty. Topi K y oci6 i3 AA-reHoTH-
noM reda FGB (rs1800790), CC-renorumnom
reda TMPRSS2 (rs12329760) ta puxum T-ase-
nem rea NOS3 (rs2070744) momiHye Makpo-
daranbHMT KOMIIOHEHT, L0 € IIepeiBiCHU-
koM (opmyBaHHA crenyudiyHOro iMyHHOro
3axucTy (HabyToro iMyHiTeTy) y XBOpMX Ha
COVID-19.

2. Tsoxumit nepebir COVID-19 Ta, mewjo meHiie,
IIOMIipHUII CYIIPOBOMKYETHCA HIDKYNM PIBHEM
HI' ma 15,02%, i3 ripmoro Bifnosignwo opra-
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Tabnuys 4

PiBenn Hecniendivnoro npoTningeKnifiHOro 3aXmucTy OpraHisMy TIOAUHN y XBOPUX Ha
COVID-19 aconilfioBaHOroO i3 CylyTHbOIO NATO/NOTi€I0

CynyTHi nmaronorii
AHaJIiTUYHI TOKa3HUKN EHjokpunHa Cepueso- Inmi cymyThi
(n=46) CyAMHHA 3aXBOPIOBAHHSA
(n=82) (n=76)
PeakTnBHa BifgmioBigh Heﬁ[Tpoq)ianmx IpaHy/IOLMTIB, 2,77+0,28 3,16+0,31 2,34+0,22
y.o. P =0,035
Heitrpodinbhao-niMmpounrtapuuit koedilieHr, y.o. 1,14+0,12 1,54+0,14 1,62+0,16
P =0,02
Inpekc 3cyBy HelTpodinis, y.o. 0,11+0,01 0,10£0,01 0,08+0,01
P =0,039
CriBBifgHOIIEHHS Heﬁ[TpO(biHiB 1 MOHOLUTIB, Y.0. 6,86+0,81 8,50+0,83 11,09+0,92
P =0,008
P =0,04
InpmeKc 3CyBy NneIKOLUTIB, Y.0. 1,01+0,10 1,34+0,13 1,47+0,15
P =0,014
Jlimdonyrapanit-rpanynounTapHuii inexc, y.o. 8,52+0,87 6,29+0,62 5,94+0,60
P =0,041 P =0,019
CriBBiIHOIIIEHHS NEMKOLNTIB i IIBUIKOCTI 3CifaHHs 0,86+0,09 0,87+0,08 0,95+0,09
€pUTPOLIUTIB, Y.0.
Inpgexc HecneuM(bquo’l' P€aKTUBHOCTI, y.0. 11,34+0,12 9,98+0,10 11,09+0,11
P <0,001
Innexc HecnennivHOI pe3UCTEHTHOCT], Y.0. 0,08+0,01 0,08+0,01 0,11+0,02
PiBenp migBuieHHA Hecneumbiqﬂo'l' P€aKTUBHOCTI, 14,18+0,15 12,48+0,13 10,08+0,11
pasu P1<0,001 PI,P2<0,001

ITpumitka: P1 - BiporifgHicTh BifMiHHOCTEI TOKa3HMKIB 32 KOMOPOiHOI eHTOKPUHHOI IaTONOTii;
P2 - BiporigHicTb BifMiHHOCTEI TOKAa3HMKIB 32 KOMOPOifHOI cepIieBO-CyANHHOI TaTOMOTII.

Hi3My Ha €eHJJ0- i eK30iHTOKCMKaliio 3a jer-
KOTO i MOMipHOTO CTYIeHiB Iepebiry moMiHye
aKTUBHICTb MiKpodaraapHOi TaHKY iIMYHHOTO
3aXJMCTY 3a BUIIMM HeNTpodinbHO-miMPoIm-
TapHUM KoedinienTom — Ha 74,51% (p=0,008)
i 79,41% (p=0,005), crmiBBigHOIIEHHSAM Hei-
Tpodini ;o MoHOIUTIB — y 2 pasu (p<0,001),
iHeKCOM 3CyBy neikouuTiB - Ha 82,42%
(p=0,008) i 68,13% (p=0,007), Ha T/ HMKYIO-
ro iMQOLUTapHO-IPAaHY/IOLUTAPHOTO iH/IEK-
cy - Ha 43,98% (p<0,001) i 31,73% (p=0,001)
BIZITIOBIJTHO.

3. HaiBuiy peaxtusHy Bignosigs HI' BcTano-
B 3a koMmopbigHocTi i3 CC3 - nHa 40,0%
(p<0,017). 3a cynmyTHiX eHEOKPMHOMNATI aKTH-
Bauisg HI' copusie 3spocranHio HecnenydiuHol
pesucTeHTHOCTI y 14,18 pasis, 110 nepesBuigye

50

aHaJIOTiYHi IIOKAa3HMKM B IOPiBHAHHI 3 iHIIN-

MU CynyTHiMU Ho3onoriamu Ha 4,52-40,67%

(p<0,001), Ta HecrenudivyHOI KITITUHHOI peak-

TUBHOCTI — Ha 9,70% (p<0,001), 10, oHave, HA

32,64% (p<0,001) Hy>k4e 3a iHwWi cymyTHI ma-

tosoril y ¢asi pemicii / kommeHcalii, ie piBeHb

KTTMHHOI peakTMBHOCTI OyB HaOiNbIIMM.

3as3HayeHe BUIIE MiITBEPKYE HAABHICTDb €K-

30TreHHOI Ta eHAOTeHHOI iHTOKCHMKAIlil i3 mif-

BUIIEHHAM HecnenugiyHol peaKTMBHOCTI i

peakTusHOI Bignosini HI' y xBopux Ha Kopo-

HaBipycHY iHdexIio.

Kongmikr intepeciB. ABTopu pfaHOro pyko-
IVICY CTBEPXKYIOTh, 1[0 KOHQIIIKT iHTepeciB mix
yac BMKOHAHHA JOCTIJPKEHHA Ta HaIlMICAaHHA PY-
KOIIUCY BifICy THIJL.
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NONSPECIFIC ANTIINFECTIVE PROTECTION IN PATIENTS WITH COVID-19
DEPENDING ON GENE POLYMORPHISM, DISEASE SEVERITY AND COMORBIDITY

Sokolenko M.O.
Bukovinian State Medical University, Chernivtsi, Ukraine

sokolenko.max@bsmu.edu.ua

Background. The level of antiinfective protection is important in the comprehensive assessment of the immune status of
patients, the study of which will provide an opportunity to develop a high-quality set of therapeutic and preventive measures
to improve the effectiveness of medical care for patients with COVID-19.

Aim: to conduct a comprehensive analysis of the level of nonspecific antiinfective protection in patients with COVID-19
depending on the polymorphism of the genes TMPRSS2 (C-allele; rs12329760), FGB (G-allele; rs1800790) and eNOS
(T-allele; rs2070744), the severity of the disease and the combination with comorbidities.

Materials and methods. We examined 204 patients with coronavirus infection who were hospitalized in the Infectious
Diseases Department of the Uman Central City Hospital during 2021-2023, among the patients there were 51.97% (106)
women, 48.03% (98) men, the average age of patients was 55.93+8.75 years. Comorbidity was retrospectively established in
patients participating in the cohort study: 82 patients had concomitant cardiovascular disease; 46 patients were diagnosed
with endocrine pathology; 76 patients had other comorbidities, which were grouped into one group “Other comorbidities”
The polymorphism of the TMPRSS2 (rs12329760), FGB (rs1800790) and NOS3 (rs2070744) genes was investigated by real-
time polymerase chain reaction (Real Time PCR) in 96 patients. The level of nonspecific antiinfective protection of patients
was determined by the following indicators: neutrophil granulocyte response, neutrophil-lymphocyte ratio, neutrophil shift
index, neutrophil-monocyte ratio, etc.

Results. It has been established that the reactive response of neutrophil granulocytes (NG) is higher in patients with
COVID-19 who carry the wild G-allele (especially the GG genotype) of the FGB gene (rs1800790) - by 60, 0% (p=0.007),
TT-genotype of the TMPRSS2 gene (rs12329760) - by 41.38% (p=0.012) and wild T-allele of the NOS3 gene (rs2070744) - by
29.87% (p=0.046). Severe and, to a lesser extent, moderate COVID-19 is accompanied by a lower level of cellular nonspecific
resistance - by 34.33% (p<0.001), nonspecific reactivity and reactive response - by 45, 34% (p=0.002) and 15.02%, with a
worse response to endo- and exo-intoxication in coronavirus infection with lower leukocyte intoxication indices (LII) by
29.56-41.50% (p=<0.049-0.003). Comorbidities significantly worsen the clinical and laboratory course of COVID-19: the
lowest cellular reactivity with the highest reactive response of NG was found in comorbidity with cardiovascular disease
against the background of more severe endogenous intoxication - by 38.60% (p<0.001) and 30.21-40.0% (p<0.032-0.017),
respectively.

Conclusion. Polymorphism of FGB (rs1800790), TMPRSS2 (rs12329760), NOS3 (rs2070744) genes, disease severity and
comorbidities have different effects on nonspecific antiinfective protection in patients with COVID-19.

Key words: COVID-19, non-specific anti-infective defense, genes, comorbidities.
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AKTyanbHicTh. 3riIHO YMC/IEHHVX JOCTIIKeHb BaKIMHALisg € eeKTMBHUM MeTOAOM Yy 3amobiranHi rocmiramisanii
ta cMepTHOCTI Bif COVID-19. Ilporte, dikcyoTbcs TaKoX eTaabHi BUMagkyu, nos'sszani 3 COVID-19, cepen moBHicTIO
BaKIMHOBAaHUX 0Cib.

Iine: MeTor Hamoi po6oty Oyno MOPIBHAHHSA PUSMKIB JeTaIbHOCTI Bifj KOpOoHaBipycHOro saxpoproBaHHA 2019 y
TOCIIiTa/1i30BaHNX BaKIIMHOBAHMX IAl[i€HTIB Ta NAli€HTIB IIiC/1A IONIEePeJHbO IIEPEHECEHOT0 3aXBOPIOBaHH, AKi paHillle He
Oy/mu BaKLMHOBaHI, pi3HOI cTaTi Ta Pi3HUX BiKOBUX IPYIL.

Marepiamu Ta Meroau. JocmifmKeHHs BKI0Yano 220 rociTaai3oBaHMX MAIi€HTiB, Aki Oymyu nopineHi Ha ABi rpymm:
BaKI[MHOBaHi manieHTy (n=129) Ta mauientu 3 nepeHecenum COVID-19 B aHamHesi (n=91). 3a BiKOBMM pO3IOAinOM
ycix mamieHTiB 6yno mopineHo Ha Tpu rpymm: <39 pokis, 40-69 pokis, =70 pokis. Yci marieHTn 6ymu rocmitamisoBaHi
i3 mabopaTopHO mifTBepmKeHOl0 HasgBHICTIO SARS-CoV-2 meromom IIJIP abo excrmpec-TecToM Ha sIKiCHe BM3HAYeHHS
aHTUTEHY Bipycy.

Pesynprarn. Y BikoBilt rpymi <39 pokis neTanbHyX BUIaAKiB Bif 3axsoproBaHHAa Ha COVID-19 He 3adikcosaHo. [Ipn
MOPIBHAHHI YacTOTM JIeTaJbHUX BUIMAJKIB cepef TOCHiTali30BaHNX MepeXBOPiNMX MalieHTiB (n=36) Ta BaKLMHOBaHNX
manieHTiB (n=58) 4o0BiY0l Ta XiHOYOI cTaTi y BikoBiil rpymi 40-69 pOKiB CTAaTMCTMYHO 3HAYylIol Pi3HUI PU3UKIB
He BusABNeHO (p=0,742). Pusukm neTanpHMUX BUIIAAKIB cepef TOCIITAaTi30BaHMX IIE€PeXBOPIMMX MaIlieHTiB (n=46) Ta
BaKI[MHOBaHMX HaLli€HTiB (n=58) 40/710Bi40i Ta XiHOYO0I cTaTi y BiKOBili rpyIIi =70 poKiB CTATUCTIYHO 3HAYMMO BiIPi3HAIOTHCS
(p=0,011). IIpy boMy, pUSHK B TPYIIi epeXBOPIINX MAaLli€HTIB BUABMBCSA OIIBLINM HDX Y TPy BaKIIMHOBAaHMX IAL[i€EHTIB

Ha 22,3% (95%BI 6,5-37,7).

KnrouoBi cmoBa: kopoHaBipycHe 3axBopioBaHHA 2019, BaKLIMHAallif, TeTalbHICTb.

AKTyanbHicTh. BUHNMKHEHHsA XBOpOOU, 3y-
MoBJIeHOi KoponaBipycom 2019 (COVID-19),
CIIPUYMHIIIO I7I06a/IbHY HaJA3BUYANHY CUTYAI[ilo
B cyiCTeMi OXOpoHM 3710poB’s. Y rpynHi 2019 poky
CIIajIaX peclipaTopHOro 3aXBOPHOBaHHSA, CIIPUYM-
HEeHMIT HOBUM KOpPOHaBipycoMm, Boepiue OyB Bu-
ABJIEHUI Ha PUHKY B KMUTalICbKOMY MICTi YXaHb
i 3 TOro 4yacy MmBUAKO IOWIMPUBCA Ha IIOHA[
150 kpais [1].

30 ciuna 2020 poxy BOO3 oronocuna Haj-
3BUYAIHY CUTYAI[il0 B rayy3i OXOPOHU 3[JOPOB's
MDKHapOHOTO PiBHS 4Yepe3 IIOOAIbHMIT CITaax
COVID-19 [2], a Bxxe y 6epe3Hi 2020 Bu3Haa, 1[0
Crlajlax KOpPOHaBipyCHOro 3axBoproBaHHA 2019
cTaB naHjeMicero [3].

3a oiLiiiHMMY JaHUMU BiJ] TOYATKy HaHeMil
y cBiTi O6y710 3apeecTpoBano noHaj 600 MibIIOHIB
BUIIQJIKiB 3aXBOPIOBAaHHA Ta IIOHAJ 6,5 MilbliOHa
cmepreit [4]. Ilpote, meski HOCHMifKeHHs ITOKa-
3YI0Tb, 110 nuile 3a nepiog 3 1 ciuna 2020 poky
o 31 rpyana 2021 Bij KOpOHaBIpyCHOTO 3aXBO-
proBaHHA 2019 y cBiTi momepno 18,2 MinbitoHa
nropei [5].

Hakonmnueni jitepaTypHi JaHi IO BUBYEH-
HI0 Bipycy SARS-CoV-2 cBiguaTb Ipo MOX/IUBY
BiICYTHICTb TPUBAZOro PiBHA 3aXMCHUX aHTUTII
B KpOBi, TOMY BMHUKAIOTb HEBUPIIIEHI MUTAHHA
CTOCOBHO TPMBANOCTi Ta eeKTUBHOCTI IMyHHO-
IO 3aXMCTY IiC/IA IEPEHECEHOr0 3aXBOPIOBaHHA. |
XOYa HM3Ka [JAHMX BKA3ye€ Ha CTINIKYy TyMOpPajbHY
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iMyHHY BifmoBinp y mropeit, mo Oynu indikoBaHi
SARS-CoV-2 Ta mepeHecnn KOpoHaBipycHe 3a-
xBoproBaHHA 2019, BogHOYaC peecTpyrOThCA BU-
Ia/IK/ IIOBTOPHOTro iHQiKyBaHHA [6-9].

PesynpTaty aBTOpUTETHUX JOCHI/IKEHD ITOKa-
3aJIM, 10 BaKI[MHAIis 3a1o6irae TsHKKOMY Iepe-
6iry 3axBOpIOBaHHs, rocmiTasisanii i cMmepri Bif
COVID-19. 3okpema, aHaTi3, IpoBeneHNiT ATeHT-
CTBOM 3 0Oe3IeKy OXOPOHM 3710poB'si Benukobpu-
tanil (UKHSA) piiinmoB BUCHOBKY, 10 y Helle-
IUIEHUX JOPOCIUX MMOBIPHICTH TOCIiTamis3anii y
BiciM pasiB BuUIIA, HIX Y TUX, XTO OYB BaKIIMHOBA-
HUL, i o peBakuyHalis Ha 88% edexTuBHA [y
3anobiranus rocuitanisanii (UK Health Security
Agency. Omicron daily overview: 31 December
2021 summary. 31 Dec 2021).

BakumHOBaHi 0coOu € Oinbll 3axXMILEHUMU
Bil TSDKKOTO Iepebiry xBopobu Ta cMepri, HiX
HeBaKIHOBaHi, HaBiTh sAKIIO BifOyBa€eThCs Mpo-
puBHa iHdekuis (iHdikyBaHHA MicaA BaKIMHAILiT)
[10]. Ha maHwmit MOMEHT psj pPeKOMOIHAaHTHMX
ar’roBaHTHNX, MPHK Ta iHaKTMBOBaHUX BaKLMH
npotu COVID-19 BignosipatoTts Bumoram BOO3
I[OJI0 eKCTPEHOTO BUKOPUCTaHH:A [11].

OpHak, NOBiOMIIANOCA NIPO CMEpPTe/NbHiI BU-
najku, nos's3ani 3 COVID-19, y noBHicTio Bak-
IIMHOBaHUX oci6. Bumuii piBeHb seTambHOCTI
CIIOCTepiraBcA y JITHIX JII0JEN, Malji€HTiB XpOHiy-
HVMU i3 CYIIYTHIMM 3aXBOPIOBAaHHAMM, Ta y BakK-
IIMHOBaHUX 0Ci0, sIKi OTpUManyu OfHy H03y Bak-
uyHu [12-15].

BuiesasHayeHe AMKTYe HeoOXigHicTh IIu-
60KOro Ta BCeOIYHOrO BMBYEHHS OCOOMMBOCTEN
nepebiry KOpoHaBipyCHOTO 3aXBOPIOBaHHS y IIa-
LI€HTIB IIC/IA NEPBMHHOIO 3apakKeHHA Yy IOpIB-
HSHHI 13 BaKIIMHOBAHMMU IalliEHTAMIU.

Linb: BMABUTU Ta OLIHUTY PU3UKU JIETATIBHO-
CTiy rOCIIiTa/i30BaHMX BaKLVIHOBAHMX IAIli€HTIB,
AKi panime He xBopimu Ha COVID-19, Ta y roc-
iTa/i30BaHMX NALI€EHTIB IiC/IA IIOIEPENHbO IIe-
pEeHeCeHOro 3aXBOPIOBAHHS, SIKi paHille He Oy/u
BaKIMIHOBaHI, B 3aJIEKHOCTI BiJj CTaTi Ta BIKY.

MATEPIAJIN TA METOIM

PerpocrexTuBHO 6y10 mpoananisoBano 220 ic-
TOpilt XBOpOO MaIjieHTiB 3 KOPOHABIPYCHOI XBO-
po6oio 2019, 110 3HAXOMINCH Ha CTALliOHAPHOMY

MiKyBaHHi B iHQeKiltHOMY BifmineHHi Ta Bigmi-
NleHH] iHTeHCMBHOI Teparii 1y iHpeKLiTHIX XBO-
pux KMKIJI Ne9 y nepiop i3 rpyans 2021 poky 1o
cigenp 2023 pik. Yci manientn 6ymu rocmiraniso-
BaHi i3 mabopaTropHO MiATBepIKeHOI0 iH(DeKIIie0
SARS-CoV-2 metopom ITJIP abo ekcrpec-tecTom
Ha AKiCHe BU3HAYeHHA aHTUTEHY Bipycy.

[TanienTiB Oyno mopieHo Ha ABi rpymu: Bak-
LMHOBaHI MallieHTH, y AKNUX paHilie He Oy10 03-
Hak COVID-19 (rpyma I), Ta He BakiMHOBaHi ma-
LieHTH, mo nepenecnu paine COVID-19, akunii
OyB migTBep/KeHuit nmaboparopuo (rpyma II).
BaknyHanbHmii cTaTyc Ta NONepesHbo IepeHece-
He 3aXBOpIOBaHHA B aHaMHe31 IlepeBipsABcA dyepes
eJIeKTPOHHY CHcTeMy oXopoHu 310poB's eHealth.
Ci1if 3a3HAYNTH, 1[0 TOCHITA/Ii30BaHi BaKIITHOBA-
Hi IALIIEH TV XBOP1/IM HA KOPOHABIPYCHE 3aXBOPIO-
BaHHA 2019 Brepuie (B aHaMHesi He 3aikcoBaHO
HONEpPEeSHbOro J1AbOpaTOPHO IiATBEPHKEHOIO
BIIIA/IKY 3aXBOPIOBAHHS).

Ipyma I maniuyBama 129 oci6 i3 cepepnHim Bi-
KOM 66,7+13,7 pokiB (95% [II 63,9 - 69,6), cepen
AKUX 6yno 74 xinku (57,4%) i3 cepepHiM Bikom
63,5+14,2 pokis (95% [II 60,7 - 66,4) Ta 55 4ono-
BikiB (42,6%) i3 cepenHim BikoMm 63,3+13,5 pokiB
(95% 11 60,5 - 66,2).

Ipyna II HaniuyBana 91 oco0y i3 cepenHim Bi-
KOM 67,6+14,3 pokiB (95% [II 64,8 - 70,5), cepen
AKUX 6yno 49 xiHok (53,8%) i3 cepenHiM BikoM
68,9+15,1 pokis (95% M1 66,1 - 71,8) Ta 42 4ono-
BiKiB (46,2%) i3 cepegHiM BikoM 59,9+14,7 pokiB
(95% 1157,1 - 62,8).

Cryninp TSDKKOCTI mepebiry 3aXBOpIOBaHHS
BU3HAYaBCA BIANOBIGHO [0 KpUTEpPIIB, BU3HAYE-
unx y [IPOTOKOJI «HATAHHA MEJIMYHOI
JOIIOMOIM I JTIKYBAHHA KOPOHA-
BIPYCHOI XBOPOBM (COVID-19)» [16]. 3a
CTYIIEHEM T)KKOCTI IALIIEHTH IMOAIIANINCD HA TPU
TpyIN: CEPENHIN, TAKKNUI Ta KpUTUYHMIL. YCi 1ma-
LiEHTH, L0 Maay KPUTUYHMIT Hepebir 3axBopo-
BaHH:A, TIOMEPJIN.

Indopmanis mono naieHTiB, HeoOXifHa s
HOZI/IBIIOrO CTATMCTUYHOTO aHasisy, Oyra BIO-
pALKOBaHa 3a JOIIOMOTOIO IIPOTrpaMu I po6oTHI
i3 enexrponHMMu TabmuusmMu Microsoft Excel.
CTaTUCTUYHNI aHa/lMi3 HAaABHUX MaHUX IIOMIO
00’eKTiB BMOIpKM 3[i/iCHIOBaBCs 3a JOIIOMOTOIO
CIelia/Ji30BaHOr0 CTATUCTUYHOIO IIPOTrPaMHOrO
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3abesneuenHa MedStat v.5.2. CtatucTudHo 3Ha-
YyIIVMJ BBa)XKaTMMEMO BIiMIHHOCTI XapaKTe-
PUCTUK 00 €KTIB CTATMCTUYHOTO CIIOCTEPEXKEHHS
Ipu piBHi 3HavyHocTi p<0,05.

PE3YJIbTATU

byno npoananisoBaHO poO3NoOAiN Malji€eHTIB y
KJIaCTepax 3a BIKOM Ta CTyII€HEM TAXKKOCTI Iepe-
6iry xBopobu B 000X rpymax. 3a BikoM 6y/o Bu-
OiZIeHO TpM KjaacTepy I IIOJAJIbIIOrO aHaiisy,
30KpeMa: B rpymi I manientyn i3 BikoM <39 pokis
cknamn 13 (10,1%), manientn i3 Bikom 40-69 po-
KiB ckmanu 58 (44,95%), mauieHTu i3 Bikom >70
pokiB ckmamu 58 (44,95%); B rpymi II manientn
i3 Bikom <39 pokiB cknamn 9 (9,9%), nanienTn i3
BikoM 40-69 pokiB cknamu 36 (39,6%), manieHTn
i3 Bikom =70 pokiB cximamu 46 (50,5%). 3a cry-
neHeM TsDKKOCTI mepebiry COVID-19 6yno Bu-
OiZIeHO TpU KaacTepy I IIOJAJIbIIOrO aHaii3y,
30KpeMa: B rpymi I manjieHT cepegHbOI TAXKKOCTI
cxiam 101 (78,3%), mamieHTV y TSKKOMY CTa-
Hi cxmamu 18 (13,95%), nauieHTn y KpUTUIHOMY
craHi cxmam 10 (7,75%); B rpymi 1l nanienTn ce-
penHbol TsDKKOCTI ckmamu 50 (54,9%), manieHTn
Y TSDKKOMY CTaHi ckmamy 22 (24,2%), namieHTn y
KpUTUYHOMY cTaHi ckaamu 19 (20,9%). Y tabmuni
1 mpepcTaB/IeHO YMCENbHUI PO3IIOAiI Y BUSHAYE-
HJX BiKOBUX IpyIIax Ta K/JacTepax 3a CTYIEeHeM

TSDKKOCTI nepebiry xsopobu COVID-19 B 060x
rpynax (4omoBiky Ta >kiHKM) nanieHTiB (n=220),
ki 6ynu BakuynoBaHi (I1B) Big COVID-19, ane
Ii3Hillle 3aXBOPi/IN Ta MALI€HTIB, AKi paHille Ie-
pexsopinu (IIIT) vra COVID-19 Ta mi3Hiuie mos-
TOPHO 3aXBOPi/IN.

Y Tabmmii 2 mpencTaBIeHO YMCETbHUI po3-
IIOfIi/I Y BU3HAYEHMX BiKOBUX Ipylax Ta KiacTe-
pax 3a CTyIleHeM TsDKKOCTI Ilepebiry XBopoobu
COVID-19 B rpynax nanjieHTiB-40/10BiKiB (n=97),
ki 6ynu BakuynoBaHi (I1B) Big COVID-19, ane
Ii3Hillle 3aXBOPI/IM Ta MALi€HTIB, AKi paHille Ie-
pexsopinu (IIIT) va COVID-19 Ta ni3Hiuie mos-
TOPHO 3aXBOPi/IN.

Y Tabmmui 3 mpencTaB/IeHO UMCENbHUI po3-
IIOfIi/I Y BU3HAYEHNMX BiKOBUX Ipylax Ta KiacTe-
pax 3a CTyIleHeM TsDKKOCTI Ilepebiry XBopoou
COVID-19 B rpymax manjieHTiB-xiHok (n=123),
ki 6ynu BakuynoBaHi (I1B) Big COVID-19, ane
Ii3Hillle 3aXBOPi/IN Ta MALi€HTIB, AKi paHille Ie-
pexsopinu (IIIT) va COVID-19 Ta ni3Hiuie mos-
TOPHO 3aXBOPi/IN.

HasepeHi mani cBifyaTh, 110 y BIKOBill rpyIi
<39 poKiB jleTaTbHUX BUNAJKIB Bifi 3aXBOPIOBaH-
Hsa Ha COVID-19 He 3adikcoBano. Tomy pmami y
IIOPIBHAIBHOMY aHasli31 po3InAfaeTbCA 1Bl BIKOBI
rpyIy BakiyHoBaHuX nanieHTis (I1B) ta manien-
TiB IIC/IA TONEPENHbO IEPEHECEHOI0 3aXBOPIO-
BanHA (I1II), 3oxpema: 40-69 pokiB Ta 270 pokiB.

Tabnuys 1

BikoBuit po3nofin y K1acrepax 3a CryneHeM TsSDKKOCTI mepe6iry xsopoou COVID-19
B 000X rpymnax (10/10BiKM Ta KiHKM)

Ipynmal Ipyma II
Bik, pokis I1B_C, IIB_T, TIB_I1, IIB, III1_C, III1_T, IIIT 11, IT1II1,
n=101 n=18 n=10 BCbOTO n=50 n=22 n=19 BCHOTO
<39 13 0 0 13 9 0 0 9
40-69 45 9 4 58 22 10 4 36
>70 43 9 6 58 19 12 15 46
ITosnayenns:

[TauienTy, ski 6ynn BakiyuHosadi (I1B) Big COVID-19, ane nisHiue 3axBopinu
[TanienTy, ski panime nepexsopinu (I11I) xva COVID-19 Ta nisHile moBTOpHO 3aXBOPIN
Ipapanii TsokkocTi xBopobu: cepenti (C), Tsokki (T), momeprni (IT)
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Tabnuus 2

BikoBuil po3nmofin y Kmacrepax 3a CTyneHeM TsDKKOCTi nepe6iry xsopo6u COVID-19

B 000X rpymnax (10/10Bikm)

Ipymal Ipymna II
Bix, pokis IIB_C, I1B_T, I1B_II, I1B, IIIT_C, IIT1_T, IIIT_I1, 111,
n=38 n=11 n=6 BCHOT'O n=24 n=10 n==38 BCHOT'O
<39 6 0 0 6 5 0 0 5
40-69 19 5 3 27 13 5 3 21
>70 13 6 3 22 6 5 5 16
IlosHayenHs:
[TanienTw, ski 6ynu BakiyHoBaHi (I1B) Big COVID-19, ane nisHinie 3axBopinm

[TanienTy, ski panime nepexsopinu (I1IT) va COVID-19 Ta nisHille HoBTOpHO 3aXBOpinu
Ipapanii TsoxkocTi xBopobu: Cepeni (C), Tsokki (T), momepni (IT)

Tabnuus 3

BikoBuil po3mopin y K1acrepax 3a CTyleHeM TsDKKOCTi mepe6biry xsopoou COVID-19
B 000X rpymax (>KiHkm)

Ipyma I Ipyma II
Bix, poxiB | IIB_C, IIB_T, I1B_IT, I1B, II1_C, IIL_T, [IIT_IT, [111,
n=63 n=7 n=4 BCHOT'O n=26 n=12 n=11 BCbOTO
<39 7 0 0 7 4 0 0 4
40-69 26 4 1 31 9 5 1 15
=70 30 3 3 36 13 7 10 30
Ilo3nayeHHs:

[TanienTw, ski 6ynu BakiyHoBani (I1B) Big COVID-19, ane nisHinie 3axBopinm
[TanienTwn, ski panime nepexsopinu (I1IT) nra COVID-19 Ta nisHinle noBTOpHO 3aXBOpinmu
Ipapauii TsoxkocTi xBopobu: Cepenni (C), tsokki (T), momepri (IT)

byno nposeneno aHanis pusuKiB 1€TaJTbHOCTI
Bij 3axBoproBanHA Ha COVID-19 rocmiranisoBa-
HUX ITalJiEHTIB YOJIOBiYOI Ta >KiHO4YOI cTaTi. Bu-
3HaY€HHA BIpOriJHOrO iHTepBasy i3 3aCTOCyBaH-
HAM MeTOAy KyToBOro IneperBopeHH:a ®Dimepa
yacToTy neTanbHux Bunajakis (4JIB) cepepn roc-
miTanisoBaHMX BakmyHoBaHMX mnarieHTiB (IIB)
YOJIOBIYOI Ta >KiHOYOI CTaTi y BiKOBMX rpynax 40-
69 pokiB (n=58) ta >70 pokis (n=58) mpogeMoH-
CTPYBaJIO HACTYIHi pesynbratu (Mas. 1(a)):
Ipyma 40-69: 4J/1B=6,9% (95% BI 1,8-15,0),
Ipyma >70: Y/I1B=10,3% (95% BI 3,8-19,6).
[Tpu nopisHAHHI YJIB y BakIMHOBaHMX Malli-
entiB (IIB) y BikoBux rpymax 40-69 pokis (n=>58)
Ta 270 pokiB (n=58) CTAaTMCTUYHO 3HAYYLIOI pi3-

HULi pU3NKiB He BusBieHO (p=0,742).
HaroMicTb, BU3Ha4Y€HH: BipOrifHOrO iHTEpBa-
ny YJIB cepen rocmitanisoBaHUX IEPEXBOPIMMX
nanientis (I1I1) gomosivoi Ta >xiHOYOI cTaTi y Bi-
KOBUX rpymax 40-69 pokis (n=36) ta 270 pokis
(n=46) IpoeMOHCTPYBA/IO HACTYIIHI pe3y/lIbTaTi
(man. 1(6)):
Ipyma 40-69: 4/IB=11,1% (95% BI 2,9-23,8),
Tpyma >70: YJIB=32,6% (95% BI 19,7-47,1).
BussineHo, 1o pu3uKM TeTaNTbHNX BUIAJKIB ¥
BikoBUX rpymax 40-69 pokis (n=36) Ta 270 poxkis
(n=46) rocmiTanizoBaHMX IIePeXBOPIMUX IMalli-
enrtiB (IIIT) gomoBivoi Ta >kiHO4YOI cTarTi craTMC-
TUYHO 3HAYMMO BimpisHATbCA (p=0,038). [Ipn
IIbOMY, PU3MK B IpyIi 270 BUAB/IAETbCA OLIBIINM

56 ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayxa Ykpainu, 2024, Vol. 20, Ne 3



OUIHKA PU3MKIB NETASTBHOCTI BIf] 3AXBOPKOBAHHS HA COVID-19 ..

HDK y rpyni 40-69 Ha 21,5% (95% BI 3,1-37,4)
(mar. 1(6)). Pusuku neTanpHUX BUIAJKIB y rpyi
=70, B cepelHbOMY, MayDKe y 3 pasy BUILL HDK y
rpymi 40-69 i XapakTepu3yITbCA BiIHOILIEHHAM
pusukis BP=2,93 (95% BI 1,07-8,08).

[loganpme BU3HAYEHHA BipOriflHOrO iHTEp-
BaJly i3 3aCTOCYBaHHAM METOAY KYTOBOIO I€pe-
TBOpeHHA Pillepa 4acTOTU JIeTAIbHUX BUIIALKIB
(4JIB) cepep rocmitanisoBaHMX BaKIITHOBAHNX Ta
nepexsopinux mnanientis (I1B Ta IIIT) wonosivoi
Ta )KIHOYOI cTaTi y BiKoBil rpy1i 40-69 pokiB po-
JIeMOHCTPYBAJIO HACTYIIHI pe3ynbratu (Mas. 2(a)):

Ipyma I1B: YJIB=6,9% (95% BI 1,8-15,0),

Ipyma ITIT: YIB=11,1% (95% BI 2,9-23,8).

[Ipy NOpiBHAHHI 4acTOTH Je€TaTbHUX BUIAJ-
KiB cepeJ rocIiTani3oBaHMX MepeXBOPIINX Malli-
enriB (IIIT) (n=36) Ta BaKIMHOBAaHMUX MAI[iCHTIB
(IIB) (n=58) 4onoBiuoi Ta »xiHO4Oi cTaTi y BiKOBiil
rpymi 40-69 poKiB CTaTUCTUYHO 3HAYYIIOL Pi3HM-
1i pU3uKiB He BusB/IeHO (p=0,742).

40-69 >70

a

BusnauenHna BiporigHoro inrtepsany YJIB
cepefl TOCIITalTi30BaHUX BaKUJMHOBAHMX Ta IIe-
pexsopinux nanientis (IIB Ta IIIT) yonosivoi Ta
JKiHOYOI cTari y BiKOBiN rpymi =70 pokiB mpope-
MOHCTPYBJIO HaCTYIIHi pe3ynbratu (Ma. 2(6)):

Ipyma I1B: 4J1B=10,3% (95% BI 3,8-19,6),

Ipyma IIT: YIB=32,6% (95% BI 19,7-47,1).

BuaBneHo, mo pusMKM €TaTbHUX BUIIAJKiB
cepel TOCIITa/li30BaHNUX II€PEXBOPIIMX Ialli€H-
tiB (IIIT) (n=46) Ta BaKIMHOBAaHMUX IALIIEHTIB
(IIB) (n=58) 4onoBivoi Ta >xiHO4O{ cTaTi y BiKOBii
rpyii =70 poKiB CTaTUCTUYHO 3HAYMMO BiJpi3HA-
10Tbcs1 (p=0,011). ITpu nypomy, pusuk B rpymi 111
BUABJIAETbCA OinbiuM HiX y rpymi I1B Ha 22,3%
(95%BI 6,5-37,7). Pusuku netanpHUX BUIAJKIB Y
rpyui IIII, B cepeguboMy, MaibKe y 3 pasy BuLLi
HDK y rpyni IIB i xapakTepnsyroTbca BiJHOIIEH-
HsAM pusukis BP=3,15 (95% BI 1,33-7,48).

byno nposeneno anamis pusuKiB 1eTanbHOCTI
Bij 3axsoproBaHHA Ha COVID-19 rocmiraniso-

1
40-69

>70
6

Man. 1. liarpamu po3maxy 4acTOTV neTajabHKX BUNaAKiB cepep; (a) rocnitanisaoBaHmx BakLMHOBaHUX nauieHTiB (MB) yonosivoi
Ta »iHouoi cTaTi y BikoBuMX rpynax 40-69 pokis (n=58) Ta =70 pokis (n=58); (6) rocnitanizoBaHux nepexsopinux nauieHTis (M)
YONOBIYOT Ta XKiHOYOI CTaTi y BikoBUX rpynax 40-69 pokis (n=36) Ta =70 pokis (n=46)

L

B

oo

a

—
B

oo
6

Man. 2. [liarpamu po3maxy 4acToTu leTanbHUX BUNaAKiB cepep: (a) rocnitanizoBaHux nepexsopinvx navienTis (MM) (n=36) Ta
BaKLMHOBaHMX nauieHTis (MB) (n=58) yonosiyoi Ta xiHouoi cTaTi y BiKoBil rpyni 40-69 pokis; (6) rocniTanizoBaHMX NepexBopinmx
nauiexTis (MMN) (h=46) Ta BakuMHOBaHMX NauieHTiB (MB) (n=58) yonogiuoi Ta XiHouoI cTaTi y BikOBIl rpyni =70 pokis
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BaHMX MallieHTiB 4ojioBiYoi craTri. BusHayeHHs
BipOTiZHOIrO IHTEpBa/ly i3 3aCTOCYBAaHHAM Me-
TOAY KyTOBOro nepersopeHHs Pimepa 4actoTn
neranpHux Bunajkis (YJIB) cepen rocmiranizo-
BaHMX BakiHoBaHuXx mnanientis (ITB) yonosivoi
crarti y BikoBux rpynax 40-69 pokis (n=27) ta 270
pokiB (n=22) HmpOfeMOHCTPYBAIO HACTYIIHI pe-
synbratu (Ma. 3(a)):

Ipyma 40-69: Y/IB=11,1% (95% BI 2,0-26,2),

Ipymna >70: Y/IB=13,6% (95% BI 2,4-31,9).

IIpn nopiBHAHHI YJIB y BakIMHOBaHMX IIa-
nientiB (I1B) womosivoi crari y BikoBuX rpymax
40-69 pokiB (n=27) Ta 270 pokiB (n=22) craTuc-
TUYHO 3HAYYLIOl piSHMULI pU3KKIB HE BUABIEHO
(p=0,866).

BusnauenHsa BiporigHoro intepsany 4JIB ce-
pen rocriranizoBaHuX IEPeXBOPIMNX IALIiEHTIB
(ITIT) yonoBivoi crari y BikoBux rpymax 40-69 po-
KiB (n=21) ta 270 pokiB (n=16) IporeMOHCTPY-
BaJI0 HAaCTYIHi pesynbraty (Mai. 3(6)):

Ipyma 40-69: Y/IB=14,3% (95% BI 2,5-33,3),

Ipyma >70: Y/IB=31,3% (95% BI 10,3-57,4).

IIpn nopiBuAnHI YJIB y mnepexsopinmx ma-
nientiB (I1IT) gomoBivoi cTati y BikoBMX rpymax
40-69 pokiB (n=21) Ta =70 pokiB (n=16) Hapa-
31 CTaTUCTMYHO 3HAYYIIOl Pi3sHUII PU3SUKIB He
BusineHo (p=0,412). IIpore, pisHuiis gactoru ne-
Ta/IbHUX BUIIAJKIB B rpynax ckaajgae 17,0%, mo
MO>K€e BKa3yBaTyl Ha IIOTEHIIVIHY K/IiHIYHY 3Ha4y-
icTh BUsBIeHOrO edekry. BpaxoByrounm obme-
JKeHMit 00’eM BUOIpOK, OTPUMaHi JJaHi MOXYTb
Oy TV IifiCTaBOIO /IS TOJAJIBINNX JOCTII>KEHb.

5% T 1

40-69 >70

a

[loganpme BU3HAYEHHA BipOrifHOrO iHTEp-
BaJly i3 3aCTOCYBaHHAM METOAY KyTOBOIO I€pe-
TBOpeHHA PDillepa 4acTOTU JIeTaIbHUX BUIIALKIB
(YJIB) cepep rocmitanizoBaHMX BaKIITHOBAHNX Ta
nepexsopinux nanientis (I1B Ta IIIT) wonosivoi
cTari y BikoBiit rpy1i 40-69 pokiB IpofgeMOHCTpPY-
BaJIO HACTYIHi pesynbraty (Man. 4(a)):

Ipymna I1B: YJIB=11,1% (95% BI 2,0-26,2),

Ipyma ITIT: YIB=14,3% (95% BI 2,5-33,3).

[Ipy NMOpiBHAHHI 4acTOTH J€TaTbHUX BUIAJ-
KiB cepeq rocCIiTani3oBaHMX IepeXBOPIINX Malli-
enriB (IIIT) (n=21) Ta BaKIMHOBAaHMX NAI[iCHTIB
(IIB) (n=27) 4onosiuoi crati y BikoBiit rpymi 40-
69 pOKIB CTaTUCTUYHO 3HAYYIIOI PISHULII PU3UKIB
He BusBieHO (p=0,913).

Busnauenna BiporigHoro inTtepsany YJIB
cepell rOCIITa/Ni30BaHMX BaKIMHOBAaHUX Ta IIe-
pexsopinux nauientis (I1B Ta I1IT) wonosivoi cra-
Ti y BiKOBiMt rpymi =70 poKiB IpOIEMOHCTPYBAJIO
HacTyIHi pesynbratu (Ma. 4(0)):

Ipymna I1B: YJ1B=13,6% (95% BI 2,4-31,9),

Ipyma ITIT: YIB=31,3% (95% BI 10,3-57,4).

[Ipy nopiBHAHHI 4aCTOTH JIETA/IBHUX BUIIAJKIB
cepeq ToCIiTani30BaHMX IepeXBOPI/INX NALIEHTIB
(TITIT) (n=16) Ta BakumHoBaHux naiieuris (I1B)
(n=22) yonoBivoi cTari y BikoBiit rpymi 270 pokiB
Hapasi CTaTUCTUYHO 3HAYYLOIl PisHUILI pUSKKIB
He BusBeHo (p=0,369). [Ipote, pisHuisa yacToTn
JeTaTbHUX BUIIAJKIB B rpynax cknagae 17,7%, mo
MO>K€e BKa3yBaTy Ha IIOTEHIIVIHY K/IiHIYHY 3Ha4y-
IIiCTh BUSABIEHOrO edekTy. BpaxoByrounm obme-
JKEHMit 00’eM BUOIpOK, OTpMMaHi JJaHi MOXYTb
Oy TM mifCcTaBOIO JIsI TOJA/IBIINX JOC/iIKEHb.

=L

40-69

>70

6

Man. 3. [liarpamu po3maxy 4acToTV eTanbHUX BUNAAKIB cepen: (a) rocnitanizoBaHnx BakLMHOBaHMX navieHTis (MB) yonosivoi cTaTi
y BikoBuX rpynax 40-69 pokis (n=27) Ta =70 pokis (n=22); (6) rocnitanizoBaHux nepexsopinnx nauiexHtis (M) yonosiyoi ctati y
BikoBuX rpynax 40-69 pokis (n=21) Ta =70 pokis (n=16)
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byno mnposemeHo aHami3 pu3MKiB JI€TaIbHO-
cTi Bif 3axBoprooBaHHA Ha COVID-19 rocmirari-
30BaHMX IIAI[iEHTIB >KiHOYOi cTaTi. Bm3HaueHHA
BipOriIHOrO iHTEpBady i3 3aCTOCYBAaHHAM METO-
Iy KyTOBOro IepeTBopeHHs Qilepa 4acTOTH JTe-
tanpHMX Bunaakis (YJIB) cepepn rocmitanisopanmx
Bakl[MHOBaHMX manjienTiB (IIB) >xinowoi crati y
BikoBMX rpymnax 40-69 pokiB (n=31) Ta 270 pokiB
(n=36) IpOEMOHCTPYBA/IO HACTYIIHI pe3y/lIbTaTu
(man. 5(a)):

Ipyma 40-69: YJIB=3,2% (95% BI 0,0-12,7),

Tpyma >70: YJIB=8,3% (95% BI 1,5-19,9).

[Ipu nopiBuAHHI YJ/IB y BakuMHOBaHUX Marii-
enriB (IIB) xiHouoi crati y BikoBux rpymax 40-69
pokiB (n=31) Ta =70 pokiB (n=36) CTaTUCTUYIHO
3HAYYIOi Pi3HNMIi pU3NUKiB He BusiBIeHO (p=0,713).
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BusnadenHs BiporigHoro intepsany 9JIB cepen
rocriTanizoBaHux mepexBopinux nauiedTis (ITI1)
KiHOYOI cTaTi y BikoBUX rpymax 40-69 pokis (n=15)
Ta 270 pokiB (n=30) IpogeMOHCTPYBaIO HACTYIIHI
pesynbratu (Man. 5(6)):

Ipyma 40-69: YJIB=6,7% (95% BI 0,0-26,3),

Ipyma >70: YIB=33,3% (95% BI 17,3-51,7).

IIpn nopisuaAHHI YJIB y rocmiranisoBaHux Ie-
pexBopinux manientis (I1II) xiHouoi crari y Bi-
KOBMX Tpymax 40-69 poki (n=15) ta >70 pokiB
(n=30) cTaTUCTUYIHO 3HAYYLIO] Pi3HUIIi pU3UKIB He
BusiBIeHO p=0,087).

IIpn nopiBHAnHI YJIB y nepexsopinmmx mnani-
entiB (IIIT) >xinouoi craTi y BikoBuUX rpymnax 40-69
pokiB (n=15) Ta 270 pokis (n=30) Hapasi craTuc-
TUYHO 3HAYYILIOI Pi3HUII PUSKKIB He BUABJIEHO

50%
40% —
30% T ' —|
20%
10%}—

*

B on

6

Man. 4. [liarpamy po3maxy 4acToTu JieTaNlbHUX BUNaAKiB cepef: (a) rocnitanizoBaHmnx nepexsopinux nauienHtis (M) (n=21) Ta
BaKUMHOBaHMx nauieHTis (MB) (n=27) yonosiuoi cTaTi y BikoBii1 rpyni 40-69 pokiB; (6) rocnitanioBaHNx NepexBopiivx NauieHTiB
(M) (n=16) Ta BakyMHOBaHMx NauieHTiB (MNB) (n=22) yonosiyoi cTaTi y BikoBi rpyni =70 pokis

' L

40-69

o
N
\

>70
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0% T
40-69

»>70
6

Man. 5. [liarpamy po3maxy 4acToTu leTanbHUX BUNaAKiB cepep: (a) rocnitanioBaHnx BakumnHoBaHux nadieHTis (MB) »kiHouoi cTaTi 'y
BiKoBUX rpynax 40-69 pokis (n=31) Ta 270 pokis (n=36); (6) rocnitanizoBaHmx nepexsopinux navieHTis (M) )iHouoi cTaTi y BikoBUX
rpynax 40-69 pokis (n=15) Ta =70 pokis (n=30)
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(p=0,087). IlIpoTe, pi3HMII YacCTOTU JIeTAJIbBHUX
BUIIAJIKIB B TPyIaxX CKIafae 26,6%, 1m0 MOoXe BKa-
3yBaTy Ha MOTEHLIHY KIIHIYHY 3HAYyIliCThb BU-
siBrieHoro epexTy. BpaxoByroun ooMexxeHmIi1 06’ €M
BUOIPOK Ta BUIIA/IKiB, OTPUMaHi JaHi MOXXYTb Oy TU
MHIiJICTAaBOIO JIIS IIOAAIBIINX JOCIIIKEHb.

[Topanpie BM3HA4eHHA BipOrigHOTrO iHTEpBaITy
i3 3aCTOCYBaHHAM METOJY KyTOBOI'O IIEPETBOPEH-
Ha Qimepa vactotu netanbHux Bumajkis (H4JIB)
cepep, TOCIITaNi30BaHMX BaKUVHOBAaHNUX Ta IIe-
pexBopinux nanienTis (1B ta ITIT) >xiHowoi crari
y BikoBii1 rpymi 40-69 poKiB IPOgEMOHCTPYBAIO
HACTYIHI pe3ynbraTi (Mas. 6(a)):

Ipyma I1B: YJIB=3,2% (95% BI 0,0-12,7),

Ipyma IIIT: YIB=6,7% (95% BI 0,0-26,3).

[Ipy mOpiBHAHHI YacCTOTM JIeTAIbHUX BUIIA[I-
KiB cepefi roCIiTa/lisoBaHuX I€PeXBOPIIMX Ialli-
entiB (ITIT) (n=15) Ta BaKIMHOBAHMX NAI[i€HTIB
(I1B) (n=31) >xiHouoi cTarti y BikoBiit rpymi 40-69
POKiB CTaTUCTUYHO 3HAYYIIOI PI3HULII PUSKKIB He
BusiBeHo (p=0,811).

BusnauenHns: BiporigHoro intepsany 1J/IB cepen
TOCIIITa/II30BaHNX BAaKLVHOBAaHNUX Ta IIEpeXBOpi-
nuix nanienTis (I1B Ta I1IT) >xiHowoi cTarti y BiKoBii
rpymni 270 poKiB IPOAEMOHCTPYBAJIO HACTYIIHI pe-
3ynbrary (Mai. 6(0)):

Ipyma I1B: YJIB=8,3% (95% BI 1,5-19,9),

Ipyma ITIT: YIB=33,3% (95% BI 17,3-51,7).

Buasneno, mo pusmukmu eTanbHUX BUIIAJKIB
cepeq, TOCIIITa/i30BaHNX IIePeXBOPIINX Malji€HTiB
(TTIT) (n=30) Ta BakuuHoBaHux mnamicHTis (IIB)
(n=36) >xiHo4oi cTati y BiKOBill rpymi =70 pokiB
CTaTUCTMYHO 3HAYUMO BifipisHswoThcs (p=0,027).

IB on

a

[Tpu npbomy, YacToTa JIeTa/JIbHUX BUIAJKIB B IPY-
i I1I1 BusBnsierscs Ginpioto HiX y rpymi [1B Ha
25,0% (95%BI 5,5-43,7). Pusuku neTanbHuUX BU-
nazgxis y rpymi IIII, B cepenHboMy, y 4 pasu Buii
HDK y rpymi IIB i XxapakTepusylooTbca BifHOLIEH-
HaM pusukiB BP=4,00 (95% BI 1,21-13,20).

TakuM 4MHOM, OTpMMAaHI HaHi CBifiYaThb IIpPO
T€, 10 PU3MK JIETA/IbHUX BUIIAJKIB BUAB/IAETbCA
OinpIIMM y malieHTiB BikoBoi rpymu =70 poKiB,
110 paHile He Oy/IM BaKI[MHOBaHi Ta Maji B aHa-
MHe3] [lepeHeceHe KOPOHaBipyCHe 3aXBOPIOBaHHA
2019 (p=0,011). Kpim Toro, cif 3a3HauuTH, 1o y
HanieHTiB 3 nonepenHbo nepeHecenum COVID-19
JKIHOYOI cTaTi y BIKOBIiN rpyIi =70 poKiB pU3NK Jie-
TaJIBHOCTI OYB Oi/IbIINIL, HDK Yy BAKIITHOBAHMX I1a-
1jieHTiB xiHovoi cTaTi (p=0,027).

BVMCHOBKU

1. V¥ BiKoBiii rpymi <39 poOKiB /1eTabHUX BUIIAJ-
KiB Bif 3axBoprioBaHHA Ha COVID-19 cepen
BaKIMHOBAHMX MAalliEHTIB Ta MAIliEHTIB MiC/s
IIOTIEPEIHBO NIEPEHECEHOTO 3aXBOPIOBAHHA HE
3aikcoBaHo.

2. Pusuk netanpHOCTI B IpyIi rocritaaisoBaHNX
MALiEHTIB MC/IA IONEepEeSHbO IIEPEHECEHOrO
saxBopoBaHHa COVID-19 y nopiBHAHHI i3
IPYIIOIO TOCIIiTani30BaHMX BaKI[MHOBAHUX I1a-
I[iEHTIB, 5K paHillle He May 03HaK iHQiKyBaH-
HA SARS-CoV-2, 4yooBiuoi Ta )KiHO4YOI CTaTi y
BiKOBill Tpymi =70 pokiB BMABUBCS 6imbInm
Ha 22,3% (95%BI 6,5-37,7).

3. Pusuk meranbHOCTI Bifi 3aXBOPIOBAaHHA Ha

B oo
6

Man. 6. [liarpamy po3maxy 4acToTu ieTaNbHUX BUNAAKiB cepep: (a) rocnitanisoBaHux nepexsopinmx nauieHtis (MM) (n=15) Ta
BaKUMHoBaHMX nauieHTiB (MB) (n=31) iHouoi cTaTi y BikoBi rpyni 40-69 pokis; (6) rocnitanisoBaHux nepexsopinmx nauieHTis (MMN)
(n=30) Ta BakumHoBaHMXx nauieHTiB (MB) (n=36) xiHouoi cTaTi y BikoBIl rpyni =70 pokis
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COVID-19 y rocniTanisoBaHMX Malli€HTIB mic-
/ISl TIOTIEPEJHBO TIEPEHECEHOr0 3aXBOPIOBAHHA
40JIOBi4OI Ta >XiHOYOI cTari B rpyni =70 po-

KiB BUsABMBCA 6ibminM HX y rpyni 40-69 Ha

21,5% (95% BI 3,1-37,4).

4. Cepep nmanieHTiB )XiHOYOI CTaTi y BiKOBIil Ipy-
i =70 poKiB pM3MK JI€Ta/IbHOCTI B TPYIIi TOC-
MiTani30BaHMX IALIEHTIB IC/IA IONEpPESHbO
nepeHeceHoro 3axpopoBanHsa COVID-19 Bu-
SIBJIAETBCS OIMBIIMM HDK y TpyIi rocmitari-
30BaHUX BaKIMHOBAaHMUX MaIfieHTIiB Ha 25,0%
(95%BI 5,5-43,7). Ilpu nopiBHAHHI YacTOTH
7eTabHUX BUNIALKIB cepefi rOCIiTanisoBaHUX
IIepeXBOPIINX IALIEHTIB Ta BaKIMHOBAaHUX
Iali€HTIB Y0J/IOBIYOI CcTaTi y BiKOBii rpymi =70
POKIB CTaTUCTUYHO 3HAYYIOI pI3HUILI PU3UKIB
He BusBieHO (p=0,369).

KoHnmikr iHTepeciB. ABTOpY JaHOTO PyKOIIN-
CY CTBEpKYIOTb, 11J0 KOHQJIKT iHTepeciB mij yac
BMKOHAHHA JOCTI/PKEHH Ta HAIMICAHHA PYKOIINCY
BiJICyTHIJL.
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16 TIPOTOKOJT «HATAHHSA MEAVYHOI J1O-

[TOMOI'M 1 JTIKYBAHHA KOPOHABI-
PYCHOI XBOPOBM (COVID-19)». Haxkas
MiHicTepcTBa OXOPOHU 3H0pOB’A YKpalHM Bif
02 xBiTHs 2020 poky Ne 762 (y pemakuii Hakasy
MiHicTepcTBa OXOPOHY 3H0pOB’A YKpalHM Bif
17 TpaBHs 2023 poky).
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Background. According to numerous studies, vaccination is an effective method in preventing hospitalisation and
mortality from COVID-19. However, COVID-19-related deaths have also been reported among fully vaccinated individuals.

Aim: to compare the risks of mortality from coronavirus disease 2019 in hospitalised vaccinated patients and patients
who have not been vaccinated before after a previous illness of different sexes and different age groups.

Materials and methods. The study included 220 hospitalised patients who were divided into two groups: vaccinated
patients (n=129) and patients with a history of COVID-19 (n=91). All patients were divided into three groups by age:
<39 years, 40-69 years, 270 years. All patients were admitted with laboratory-confirmed SARS-CoV-2 by PCR or a rapid
qualitative antigen test.

Results. In the age group <39 years, no deaths from COVID-19 were recorded. When comparing the incidence of deaths
among hospitalised patients after a previous illness (n=36) and vaccinated patients (n=58) in the age group 40-69 years, no
statistically significant risk difference was found (p=0.742). The risks of mortality among hospitalised patients with a history
of COVID-19 (n=46) and vaccinated patients (n=58) in the age group =70 years were statistically significantly different
(p=0.011). At the same time, the risk in patients after a previous illness was 22.3% higher than in the vaccinated group
(95%CI 6.5-37.7).

Key words: coronavirus disease 2019, vaccination, mortality.
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AKTyanpHicTh. P HayKOBIIiB BKa3yIOTh Ha IMOBipHY e()eKTMBHICTD caIlIeMeHTallil XpOMy B JIIKyBaHHI OXXMpiHHA. B
OKpeMMX JOCi/PKeHHAX MOBiTOMIIAIOCH, 1[0 HUSbKWIT piBeHb XpOMY B I/Ia3Mi KPOBi KOPEITIO€e 3 BUCOKUM KPOB'AHIM THUCKOM
y marieHTiB. TakoX ZOBefeHo, 110 MiKBifalisa fepiuTy XpoMy Y ZOPOC/INX HMALli€HTIB CIPYsIE 3HIDKEHHIO TPUBOXXHOCT] Ta
MIOKpAILIeHHIO PO3YyMOBOI AisfnbHOCT. OZHAK Ha CbOTORHI iCHY€E CyTTEBMIT HedilnT faHUX IIORO PO calyleMeHTaLil XpoMy
y JiTeit.

Iine: oLiHNTY BIVIMB camjleMeHTalil XpoMy y AiTell LIKITbHOrO BIKY 3 OXXMPIHHAM i KOMOpPOIgHICTIO apTepianbHOI
rinepTeHsii Ta OXXMPiHHA Ha AKICTb XWUTTS, TOTEPAHTHICTD KO (i3MYHNX HABAHTAXKEHb Ta AHTPOIIOMETPUYH] IOKa3HIIKIL.

Marepiamu ta MeTogu. B nocmimkenHi B3y yyacTb 25 NMaIi€HTIB WIKIZIBHOTO BiKy 3 OXXMPIHHAM Ta KOMOPOigHICTIO
apTepianbHOI rilepTeHsii Ta OKMPIiHHA.

Pesynprarn. Ilicna camemenTanii xpomy 92% piTeit BigMiTimM B cebe MOKpAIjeHHs 3arabHOTO CAMOIIOUYTTs, 60%
Malli€HTIB BiAMITU/INM 3MEHINEHHs YaCTOTY BUHMKHEHHsS Ta IHTEHCUMBHOCTI TOJOBHOrO 0omw, 60% mitelt BigMmiTuau B
cebe 3MeHIIICHHA BiTYyTTs TOMORY Ta MPUCKOPEHHA BiAYYTTS HaCMYEHOCTI Mif Yac npuitoMy Dxi. Bussneno gocrosipHe
MOKpallleHHsI KOHIIeHTpallii yBary, mam’ sTi Ta yCIiHOCTI B IIKI/IbHMX 3aHATTAX Ha piBHI 3HaunMocTi p<0,05. Y 80% miTeit
BUSABJIEHO CY0 €KTUBHE MOKpallleHHA (Qi3NYHOI IpalesfaTHOCTI. Y TAllieHTiB 3 OXXMPIHHAM IIC/IA callleMeHTalil XxpoMy
npoba Pyd’e suusmmacs 3 13,4 £1,5 go 9,0+1,1 6anis (p<0,05), y miteit 3 moegHanusaM Al ta oxupinua - 3 15,2£1,2 1o
11,5+1,3 6aniB (p<0,05). Y 100% mponikoBaHuX AiTeil 3aikcOBaHO 3HIDKEHHS aHTPOIIOMETPUYHMX MOKa3HUKIB. Y [iTeit
3 OXXMPIiHHAM Maca Ti/la 3HUSWIACh Ha 8,2%+1,4 BiJl MOYAaTKOBUX pe3y/NbTaTiB, iHAEKC Macu Tina Ha 8,4%*1,7, 06Bif Tail
Ha 9,0%=2,1, criBBifHONIeHHA 06BOAY Taii Ko 3pocTy Ha 8,3%=2,9. V mireil 3 koMopbifHicTIO apTepianbHOI TinepTeHsii Ta
OXMPIiHHA Maca Tijla B IOPiBHAHHI 3 IIOYaTKOBMMM IIOKa3HMKaMu 3HM3MUIach Ha 8,1%=*1,4, ingexkc macu Tina Ha 8,1%+1,0,
00Bip Tamii Ha 7,1%+2,3, cniBBifHOIIEHHA 00BOAY Tajii O 3pocTy Ha 8,5%+2,7. CepenHi MOKa3HMUKM CIIiBBiJHOIIEHHS
00BOAY TaJIii 10 3pOCTy y IPOTiKOBaHMX AiTeit SHU3WIACH 3 0,56+ 0,05 50 0,51+ 0,02 (p=0,037), 1110 CBiZYUTD IPO 3MEHILIEHHS
Macy )XMPOBOI TKAHVHY B OpPraHi3Mmi.

BucHoBok. TakuM 4nMHOM, BUABICHI HaMM JaHi pOOIATH MEPCIEeKTUBHMM CaIIEMEHTAIil0 XpOMY IIpU OXMPiHHI Ta
itoro noenHanHi 3 ATy fiiTell MKinbHOTO BiKY.

KnrouoBi cnoBa: XpoM, O)XMpiHHSA, apTepiabHa TillepTeH3is, aHTPOIOMETPUYH] ITOKasHUKM, iHIeKC Macu Tia, 06Bix
TaIil, AKICTb KUTTA, TOMEPAHTHICTD O Gi3MYHMX HABAaHTAXKEHD, NiTI.

AKTyanbHicTh. BuBYeHHA pori canieMeHTanil
OKpeMUX MIKPO- Ta MaKpO€JIEMEHTIB B JIIKyBaH-
Hi Pi3HUX 3aXBOPIOBAHb Ha CbOTOJHI BBAXKAETHCA
JNOCUTH TIEPCHEKTUBHUM HAIPAMKOM Cy4aCHOI
HayKu. Tak, IIpOBelleHO PAM JOCTIPKEHDb IOJO
BU3HaUYeHHs B3a€MO3B 3Ky MK fedinurom mar-
HiI0 Ta TSDKKOCTI IepeObiry i pO3BUTKY yCK/IalHEeHb
COVID-19 [1,2]. Takoxx migHiMaeTbCA MUTAHHS
1I0[I0 IMOBIPHOI KOpEeJALil piBHA CeleHy B Op-
ra”Hi3Mi Ta PU3MKY PO3BUTKY OHKOJIOIIYHUX 3a-
XBOpIoBaHb [3,4]. [loBenena ponb nikBigauii gedi-
IUTY LUHKY B IpOiNaKTUIli ceprieBo-CyIMHHNX
3aXBOPIOBaHb Ta BipycHMX iHeKIiit [5,6].

[IporsaroM 6araTbOX pOKiB BeAyTbCA aKTVB-
Hi JUCKYCii CTOCOBHO pOlIi XpOMY B OpraHismi
monyHy. HesBakaiouy Ha Te, IO OIyO/IiKOBaHO
0araTo HayKOBMX HOCTiI)KEHb OO BVBYEHHSA
edeKTiB Bij| carieMeHTallii XpOMy IIpy pi3HUX 3a-
XBOPIOBAHHAX Y NOPOCIUX JIOfIEN, NeAKi aclleKTu
3a/IMIIAI0ThCA HeBUBYEHUMH [7]. Pan mocmigHukis
BMKOPVICTOBYIOTb CaIlJIEMEHTAI[il0 XPOMY B KOMII-
JIEKCHOMY JIiKyBaHHi okmpiHHs. Xo4a croci6 pii
XpOMY Ha OpraHi3M JIIOIVHA Ha MOJIEKY/IAPHOMY
PiBHI JOCTEMEHHO HE BUBYEHMNM, [OBELEHUM Me-
XaHi3MOM J10T0 BIUIMBY Ha OXKMPIiHHA € 3[AaTHICTD
3HIDKYBaTU OKCUJATUBHUI CTpeCc 1 XpOHIiYHe
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3alajieHHs], AKi BBOKAIOTbCA KIIOYOBYMHU (PAKTO-
pamu B IaToreHesi oxmpinHA. Kpim Toro, xpom
MiBUIIY€E piBE€Hb EHJOT€HHUX AaHTUOKCUJAHTIB
Ta BIUIMBA€E Ha AKTUBHICTb AHTMOKCUJAHTHIUX
depmenTis [8,9,10].

Pasom 3 TuM, BpaxoByHOUM aHTMOKCHU/IAHTHI
BJIACTUBOCTI XpOMY, JIOTIY4HO IPUITYCTUTU JOIO
TepareBTUYHe 3HAYEHHS B JIIKyBaHHi KOMOpOif-
HOCTi O)KUpiHHA Ta apTepianpHOI rineprensii (AT)
[11,12]. JoBeneHO, 1110 XpOM ITO3UTHBHO BIUIMBAE
Ha KOHTPOJ/b piBHA ITIOKO3M B KPOBI, IIOKpAILy-
I04M TIepefady CUTHaJIIB IHCYIIHY 4Yepe3 aKTUBa-
LIiI0 pelenTopa TMPO3MHKIHA3Y Ta CTUMY/IIOIYY
TPaHC/IOKallilo OiNKa-TpaHCIOpTepa ITIIOKO3U B
agunonurax. byno mpopeMoHCTpOBaHO, IO ca-
IUIeMEHTallisl XpOMY 3arobirae aTeporeHHiin muc-
ninifemii yepes Oesmiy Mexanismi [13]. Xpom
Oepe y4acTb i B L|eHTpa/JIbHUX MeXaHi3Max pery-
ALl BYIJIEBOJHOTO OOMiHY 3a PaxyHOK BIUIVBY
Ha LEHTPAJIbHUI KOHTPOJIb CUTOCTI, TOMEOCTa3y
€Heprii Ta CIHOXXMBAHHA DKI LIIAXOM MORY/IALIL
uux HeypomepiaTopis. IIpu oxupinHi XpoM mae
TPY TOYKM IIPUK/IAJJAaHHA: CMHTE3 CEPOTOHINY, [0-
¢damiHepriyHa cucTema i iHCYTiHOBI pelLenTopu.
L1i Tpy KOMIIOHEHTH BIUIMBY CK/IaJal0Th HeilpoOi-
OJIOTIYHY OCHOBY [/ 3[JaTHOCTiI XpOMY BIUIMBATU
Ha XapyoBY NOBeNiHKY Ta HacTpiit [14]. B oxpe-
MUX OOCIIKEeHHX ITOBITOMIIAIOCS, IO HU3bKUI
piBeHb XpOMY B IUIa3Mi KpOBi ITOB'sI3aHMIT 3 BUCO-
KMM KPOB'SIHUM TUCKOM Yy HAIli€HTIB i3 I[yKPOBUM
niaberom 2 Tumny [12]. Kpim Toro, feski HayKoBIii
IIPOJEMOHCTPYBAIN, IO JOOABKI XPOMY MOXYThb
nokpauutu piBenb AT. [15]. 3a okpemumy ganHu-
MU, XPOM CIIpUAE 3HIVDKEHHIO fAK CHUCTOIYHOrO,
TaK i giactoniunoro AT y mopocnux [16]. Pap Hay-
KOBIIiB OTPMMaJIi Pe3y/IbTaTH, 3TiTHO AKUX callje-
MEHTallid XpOMY CIPUAE 3HVDKEHHIO TUIbKM Jia-
croniuHoro AT [17]. [Ipore HasiBHi TOBiOM/IEHHS
i mpo BificyTHiCTb BIIMBY l0Talill XpoMy Ha AT y
popocnux [13,18].

Ha cporopsi B jiTepaTypHMX IpKepenax TaKoX
iCHyI0Th CymnepeuwIuBi JjaHi CTOCOBHO e(eKTUB-
HOCTI BIUIMBY [OTaLjiil XpOMYy Ha aHTPOIIOMeE-
TPUYHI ITOKa3HUKY i TOJIEPAHTHICTD [0 Pi3MyHOro
HaBaHTaXeHH:A y Jopocnux nauieHTis [19]. Tak,
3a pesynpratamm jocnifkenHsa O. Asbaghi Tta
CIIiBaBTOPIB, HOOABKM XPOMY CIPUSIOTH 3HIDKEH-
HIo piacronmiyHoro AT y manieHTiB i3 IIyKpoBUM

niabeToM 2 TUITY, ajie He MOKPAIIYIOTh iHJjeKC Macu
tina (IMT) [20].

Hasnakn, mocmimkenns K. Brownley rta itoro
KOJIET, AAKe MPOBOAM/IOCA 3a Y4YacTIO IAlji€HTIiB i3
nepenpgiabetryauM cranoM i MT, mpopeMoHcTpy-
Bajio 3HIbKeHHA MT micia 6 mMicauis npuiiomMy fio-
6aBok xpomy mikoniHary (CrPic) opHieo 3 gBOx
103, 600 mxr/mesp a60 1000 MKr/geHb. Tumu x aB-
TOpamu Oy/I0 JOBeeHO, 10 Ha T/Ii JOTAlliil XpOMy
3MEHUIYIOTbCA €Ii30AM IepeiflaHHA y MALlEHTIB 3
oxupinaaM. Lle Moxxe OyTu 1op’si3aHe 3 TUM, IO
3aBIAKM IOKPAIEHHI0 aKTUBHOCTI IHCY/IIHY IIO-
CWIIOETBCSI CUHTE3 CEPOTOHIHY Ta 30i/IbIIYETHCA
HAIXOIDKeHHA TpunTodaHy (IonepegHMKa cepo-
TOHiIHy) B MO30K. KpiM Toro, BMXonsum 3 peru-
IIPOKHOI B3aEMOJIii MK cepoTOHIHOM i jodpaminom
yepe3 IpsAMe CHHANTVYHE 3'€JHAHHA, [JOBENEHO,
[0 XPOM OIIOCEPEKOBAHO BIUIMBAE Ha (PYHKIIiIO
nodamMiny depe3 pelenTOpy CEpPOTOHIHY i 5-Tif-
pokcutpunraminy [21].

Takoxx B OKpeMUX JOCTIIKEHHAX OyI0 Ipo-
JIEMOHCTPOBAHO AHTUJIEIIPECUBHY [il0 J0O0OAaBOK,
IO MICTATH XpoM [22]. [loBefieHO MO3UTMBHI 3Mi-
HJ MOJe/Ii IOBEIHKM y JOPOCINUX IIpU Jerpe-
cii Ta TpMBO3i BHACHIIOK KYypCy CalJIEeMEHTallil
xpomy [23].

Benyka yBara 10 BUBYEeHHS epeKTUBHOCTI Xpo-
MY Y JOPOC/IUX CIIiBIIaJja€ 3 0OMeXKEHOIO Ki/IbKICTIO
JIOCTiJIKEeHb, sIKi BUBYamM 6 POJb carieMeHTaril
XpoMmy y fiteil. Tak, HasABHI IOOAMHOKI JlaHi 1110710
B33a€EMO3B’SI3Ky JlepilUTy XpOMY Ta KOTHITMBHUX
HOPYLIEHb V JiTell pisHOro Biky [24-26]. B Hammx
HOMEPeHIX JOCTIPKEHHIX O0y/I0 BU3HAYEHO B3aeE-
MO3B’5130K MDX JiepilpuToM XpoMy y BoJocci jiitei
LIKI/IBHOTO BIKY Ta HaABHICTIO Y HUX OXXMPIHHA 1
AT [7]. OpHak faHMX IOJO BIUIMBY CarlyleMeHTaIil
XpOMY Ha aHTPOIIOMETPUYHI IOKa3HUKM y TaKUX
[iTell B MTEpAaTypHMX JAaHMX HAa CbOTO/IHI HeMa.

Iinb: OLiHNTY BIUIMB CalJIEMEHTALil XpoMy y
ZliTell MIKi/IbHOTO BiKY 3 OXKMPIHHAM 1 KOMOpPOizHi-
cTio AI' Ta 0)XMpiHHA Ha SAKICTD XXUTTS, TOTEPaHT-
HicTh 70 Qi3VYHMX HaBaHTa)XeHb Ta aHTPOIIOMe-
TPUYHI ITIOKa3HUKIL.

MATEPIAJINN TA METOIM

Hamu o6c¢TesxxeHo 25 Tali€HTIB IMIKiIbHO-
ro BiKy 3 oxupinaam Ha 6asi JKJI Ne5 m. Kue-
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Ba y nepiof; 3 2022 o 2023 pik. Cepen, HUxy 12
iTell OKMPiHHA IOETHYBANIOCH i3 cTabinbHO0 Al
Hisuatok 6ymo 15, xnomunkis — 10. Insa mopis-
HSHHS HaMIU JOJIaTKOBO OyB BMBYEHMII BMICT
XpoMmy y Bojnocci y 20 fiTel IKiJIbHOIO BIKY 3
HopMmanpHuM IMT (25-75 mepuentnnis). Bmict
XpOMY Yy BOJIOCCI 3MOpOBUX JiTell IIepeBUIyBaB
0,5 mxr/r (Big 0,51 MKr/T 50 0,65 MKI/T)

Kpumepiamu  3any4enns B  JOCHIIPKEHH:A
Oynu: Bik fiTeit 9-18 pokiB, mepBUHHE OXXMPiHHSA
(3a nentvnbuuMmy Tabmuisamu Centers for Disease
Control and Prevention IMT BignoBigHo 1o Biky
Ta CTaTi CTaHOBUB Buile abo piBHO 95 meplieH-
TUIIO), lepBMHHA cTabinmpHa Al, KOMOpPOifHICTH
ATl' Ta OXUpiHHA, 3HIDKEHHS BMICTY XpoMy
Y BOJIOCCIi IAlli€HTIB, BiICYTHICTb TOCTPUX 3aXBO-
PIOBaHb IIPOTATOM OCTAaHHbOTO MiCAILA, 3rOfla Ha
CIIOCTEPEXKEHHA.

Kpumepiamu  euknoueHHs B  [OCIiI>KEH-
HsA Oymu: HagmipHa Maca Ttina (MT) marieHris,
BTOpUHHI ¢popmu oxupinnsa ta Al nmabinbuaa Al
BiIMOBa BiJ] y4acTi B JOC/III>)KEHHI.

Ha mouarky pocmipKeHHA BCiM IallieHTaM
IIPOBOJV/IOCHh BU3HAYE€HHSA BMICTY XpOMY Y IIpH-
KOpEHEeBill 4YacTMHI BOJIOCCA 3a [OIOMOTOX0
peHTreH(TyOpeCleHTHOI CIIeKTpOMeTpii B Ja-
6oparopii HaykoBo-Texniuuuit 1eHTp «Bipia»
(MBB Ne 081/12-4502-00 Bix 21.07.00, aTecToBa-
HIil YKpaincbkuM fepxaBaum HBII crangapTu-
3anii, metpororii Ta ceprudikanii Ykp IJMC) nHa
anamizaropi «ElvaX-med».

[TamienTaM IpOBOAM/IACH CAIUIEMEHTALliA IIi-
xorninatoM xpomy (CrPic) 200 mkr 1 pas Ha goby
BpaHIIi ]l 9Yac NpUIOMY DKi IPOTATOM 2 MiCALIB.
HiTAM peKoMeHAyBa/lIy NPOAOBXYBAaTV 3BUYHUI
Il HUX piBeHb (i3MYHOI aKTMBHOCTI Ta Kajo-
pax crnoxuroi Dki. OfHOYACHO NIPOIIOHYBaIN
JEl0 3HUSUTH CIIOKMBAHHA JIETKO3aCBOIOBAHUX
BYITIEBOJIB, OCKI/IbKV BOHU CIIPUAIOTH IIOCUTIEHO-
MY BMBEIEHHIO XpOMY 3 opraHiamy [25].

Hitu 3 xomopbignictio Al Ta OXMpiHHA
LIOICHHO OTPMMYBAAM CTaHJApTHY aAHTUII-
IIEPTEH3MBHY TEpaIlil0 - €HajalpuI y J03yBaH-
HAX 5-20 Mr Ha 700y BifIIOBIHO O TSKKOCTI
nepebiry XBopo6u, 1110 J03BOJISATI0 KOHTPOJTIOBATH
3aXBOPIOBaHHA.

B mepiop camreMeHTanii XpoMmy IOBifio-
MJIeHb Bijj 6aTbKiB IIpo Oyab-sKi M0o6ivHI peaxiil

CrPic abo noripuieHHs caMONIOYyTTs He OyI10.

Ha moyaTky mocmiiykeHHA i 4epes aBa MicAui
carjleMeHTalil XpoMy yciM faitsam Oyno mpose-
JIEHO BM3HAYEHHA AKOCTI XUTTA 3 BUKOPUCTAH-
HsAM onutyBanpHuKa PedsQL 4.0 [27]. Hopatko-
BO MC/IA camieMeHTalil XpoMy 6y/o IpoBefeHo
aHKEeTYBAaHHA 3a [OIIOMOIOK ONMTYBaJIbHMKA,
pOo3po6IeHOro HaMu [isi KOHTPOJIIO CYO €EKTUB-
HOI OLIiHKM CBOTO CTaHy 3[J0POB’Sl y4aCHUKaMMU
IOCTTiKEHH, SIKe BK/IIOYAJIO B cebe IyHKTU PO
3arajibHe CaMOIIOYYTTs, aleTUT, PO3YMOBY Ta
¢isnyHy mpalesgaTHICT Ta 3a/JOBOJIEHICTD Bif
OTPMMAaHMX Pe3y/IbTaTIB IIC/IA JOTALlll XpOMY.

Takoxx mepesi MOYaTKOM callJIeMeHTallil XpoMy
Ta nicns Hel ycim pitsam 6yno BusHaveno IMT, 06-
Big tanii (OT), cniBBigHOIIEHHS 00BOAY TaIil 10
3pocty (OT/3picT), ix oljiHKa IpoBOAMIACH 3a 3a-
raJIbHOIPUIHATUMY CTaHgapTamu [28-34].

[171s1 BU3HaYeHHsI TOJIEPaHTHOCTI 0 pisuyHOrO
HaBaHTa)XEHHA [0 Ta IIC/IA AOoTalil XpoMy ycim
narientam 6yyo nposezieHo poby Pyd’e [35].

[1s1 06poOKM OTPUMAHMX Pe3y/IbTATiB HaMU
0y/10 BUKOPUCTAHO JIilleH31iHi Bepcii cTaTucTny-
Hux maketiB MedStat v 5.2 (JIax 10.€., [yp’sHos
B.I) Ta EZR v1.35 (Saitama Medical Centre, Jichi
Medical University, Saitama Japan 2017). Ilepe-
BipKa pO3IIOAi/Nly IOKa3HUKIB Ha HOPMAa/bHICTb
NpoBOAWIACh 3a ponoMorow Kpurepia Ilami-
po-Yinka. PesynbraTy JOCHIPKEHHA IJIA IOKa3-
HVKIB 3 HOPMaJIbH/M PO3IOMI/IOM IIPeJCTABIEH]
y BUIIAAL cepemHboro sHadeHHs (“X) Ta cepep-
HBOTO KBafipaTnyHoro Bigxwienss (SD). s mo-
PIBHAHHA CepefiHIX 3HAa4YeHb B JBOX He3aleXXHUX
rpynax 6yo BUKOpPUCTaHO OfHO(PAKTOPHUIL A1C-
nepciiHui ananis. IIokasHUKM, PO3NOAIN AKMX
BiIpisHABCA Bifi HOPMAJIbHOIO, IPENCTABIEH]I Y
BUIAAL Memianm Tta kBapTwiais (Me [QLQIII]).
Ockinpku MT, IMT ta OT y giteit — AxicHi no-
KasHMKM (OI[iHIOIOTHCS 3a L[EHTWIBHUMM Ta0/n-
1sIMI), B poOOTi He BKa3aHi iX cepefjHi 3Ha4YeHHS
y 00CTeXXeHMX JiTell, a [UHAMiKa 3MiH BHACIIi/JOK
caIlJIEeMEHTallil XpOMY IIpeCcTaB/IeHa K BifICOTOK
SHIDKEHHA. J]/14 AKICHMX 0O3HaK pO3pax0BaHO Yac-
TOTY IposABY (%) Ta il 95% BiporigHmit iHTepBaI
714 NOpPiBHAHHA AKICHMX O3HaK BUKOPMCTaHO
KpuTepiit xi-kBagpar. KputuyHmit piseHb 3Hauy-
LJOCTI 1A IIEPEBIPKM CTAaTUCTUYHMUX TiOTe3 IpyU
MOpIBHAHHI rpyn npuitHATO p <0,05.
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Hocnimxenns 6yno NpoBefjeHO BiiMOBIAHO 1O
MDKHapOOHMUX HPUHLIUIIB IIPOBEJEeHHA KIIHIY-
Hux pocrifxenb GCP, GLP. Ha nposenienHs fo-
CIipKeHHs 0y/1o oTprMaHo iHpOpMOBaHY 3ropy
0aThKiB/ONiKYHIB JOCTIIPKYBaHNX JIiTell.

PE3YJIbTATU

Ha novartky JocmimKeHHs y BCiX 006CTe>XXeHIX
IiTeit Oy/IO 3apeecTPOBAHO 3HIDKEHHS BMICTy
XpOMY Yy NPUKOPEHEBiNl YaCTUHI BOJIOCCA HIDK-
ye pedepeHTHUX 3Ha4YeHb (MeH1Ie 0,5 MKI/T Jyis
ananisaropa «ElvaX-med»). Y miteii 3 oxxupiHHAM
cepesiHi nmokasHuku craHoBuan 0,29+0,09 MKr/T,
y maiienTiB 3 KoMopOifHicTI0 oxxmpinns Ta Al -
0,24+0,07 MKI/T.

3a KIHIYHMMM OaHUMU MIC/sA calyIeMeHTallil
XpOMy 3a BHMIIEeBKa3aHOW cxeMon (200 MKr Ha
o6y mBa micani) 23 (92%) manieHTa BigMiTHIN
B cebe IOKpalleHHA 3araJbHOr0 CaMOIOYYTTH,
15 (60%) miTert 3a3HAYM/IN 3HVDKEHHS YaCTOTY BI-
HYIKHEHHA Ta iHTeHCMBHOCTI T'OJIOBHOTO 607110, 12
(48%) — 3MeHIIIeHHS BUIIAJIKiB 3allaMOPOYEHHS.

B namriit monepenHiit po6oti [36] 6ymo mpoge-
MOHCTPOBAHO, 1110 3HVDKEHH: ITOKa3HMKIB AKOCTI
IIKiIPHOTO (PYHKI[IOHYBaHHS 3a ONUTYBaJIbHU-
koM PedsQL 4.0 B rpyni gmiteit 3 O>XMpiHHAM B
HalOinbLIii Mipi BifOyBa€eTbcs 3a paxyHOK 3HU-

JKeHHsI KOHI[eHTpallil yBaru Ta 1mam sti, a B IpyIi
niteit 3 koMopOinHicTIO oxmpinHs Ta Al - 3HU-
JKEHHs KOHILIEHTpallil yBaru Ta BificTaBaHHA B
YCHIIMHOCTI B WIKUIBHMX 3aHATTAX B IIOPIBHAHHI
3 OTHOJIITKaMI.

IloBTOpHE aHKeTyBaHHA MAL€HTIB IiCIA
calVIeMEHTAllil XpOMy 3a JOIIOMOIOK OINTY-
BanbHuKa PedsQL 4.0 mokasano TeHjeHIl [0
HiIBUIIEHHS TIOKAa3HMKIB SAKOCTI IIKIIBHOTO
(GYHKIIOHYBaHHS B IOPIBHAHHI 3 ITOYaTKOBU-
MU pe3y/IbTaTaMM y IUX ke miteit (guB. Tabm. 1).
Xoy4a CTaTMCTMYHOI PisHULI MK cepegHiMM II0-
Ka3HMKaMM SIKOCTi IIKiTbHOrO (PYHKI[iOHyBaHHS
[0 Ta IC/IA callJIeMeHTalil XpOMY BUABJIEHO He
0y10, OHAK BUABJIEHO JOCTOBipHE IOKpAIleHHSA
KOHIIEHTpallii yBary, mam'siTi Ta YCHIIIHOCTI B
LIKIIbHUX 3aHATTAX Ha piBHI 3HaumMocTi p<0,05
(Tabm. 2).

JJOCTOBIpHMX 3MiH AKOCTI COLiaJIbBHOTO Ta €MO-
LiltHOro QYHKI[iOHyBaHHs 32 ONMUTYBa/JbHUKOM
PedsQL 4.0 go Ta micna camieMeHTalii XpomMy y
IPO/TiKOBaHUX JiTell BUsB/IEHO He Oyro. Bigmiva-
JTach TEHEHIis O TIOKpalljeHHs AKOCTi Bi3nyHO-
ro ¢pyHkuionyBanHs (auB. Tab. 1). Ilicna goranii
xpomy 20 (80%) nmpomikoBaHMX AiTelt BigMiTIIN B
cebe cyTTEBe CYyO’€KTMBHE MOKpaleHHs (i3snIHOI
Ipane3faTHOCTI.

Tabruus 1

SKICTDb XKUTTA y MALIIEHTIB 3 OKMPIHHAM Ta MOEAHAHHAM OKUPiHHA 3 Al 0 Ta mic/iA carnieMeHTa-
1jii xpomy 3a onuryBanbHrKoM PedsQL 4.0, Me[QLQIII], 6anmm

Osxcupins O)KI/IleI.-IH Ta apTepianbHa
rinmepreHsis
Cdepa

dep [Ticnsa ITicna
KUTTA o camtemeHTairii o canmnemeHnTairii
CaIVZIEMEHTAIIll CallZIeMEHTaIlll

XpoMy XpoMy

Xpomy Xpomy
(byHIiIzllfOMqu}]IBZHHH 62,5[50,0,75,0] 71,8[62,5:75,0] 45,4[39,1;62,5] 50,0[43,8:62,5]
q)yHiﬁ?:gsaeHHﬂ 60,0[55,065,0] 60,0[55,0;65,0] 50,0[37,5;55,0] 50,0[37,5;57,5]
q)y}ﬁ;?;fy";;m 40,0[35,0550,0] 40,0[40,0;50,0] 40,0[32,5;50,0] 40,0[32,5;50,0]
(byHﬁf;ﬁ;};Zm 50,0[40,0570,0] 60,0[45,0;75,0] 50,0[37,5;65,0] 60,0[40,0;67,5]
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3a pesynpraTamu npobu Pyd’e y mamieHTiB
BiIMi4a/10Ch JOCTOBIpHE IOKpallleHHA TO/I€PAHT-
HOCTi 1o (pisryHOrO HaBaHTaKeHH (TabI. 3).

[Tpn ouiHIi OTpUMaHMX pe3ynbTaTiB 6yI0 BU-
ABJIEHO, 110 Y JiTeil 3 OXKMPIHHAM [0 CaIlIEMEH-
Talil XpoMy cepefHi IOKa3HMKU Impobu Pyd’e
BiIIOBifany rpajanii «H>K4Ye CepefHbOro», Iic-
A calIeMeHTalii XpoMy — «cepefHi». Y gmirtein 3
KoMopOifHicTIo oxmpinHs Ta AT o cariemMeHTa-
il XpoMy cepelHi IOKa3HUKY JaHol mpobu Bif-
MHOBifganyM OIiHIII «HM3bKi», IIIC/IA caIllyleMeHTallil
XPOMY — «HVDKYE CEPEJHbOrOY.

3a JaHUMM JTiTepaTypy OFHUM i3 edeKTiB Bif
caIlJIEMEHTAllil XpOMY ITaljieHTaM 3 O)KVPIiHHAM €

3HIVDKeHHs aneTuTy [37]. 3a HalmMMy faHuMI TIic-
A calyIeMeHTalil XpoMy 3a BUILEONMCAHOK CXe-
Moto 15 (60%) marieHTiB cy6’€KTMBHO BigMiTHN
B ceOe 3HVDKEHHS alleTUTY Ta MPUCKOPEHH: Bif-
9y TTA HACMYEHOCT] Iift 9ac mpuiiomy Dxi, 10 (40%)
miTeyl He BIYYAM HiAKOI pi3HMIIL B IIOPIBHAHHI 3
MOYaTKOBMMM BiguyTTAMM. 3aranom 100% mpormi-
KOBaHMX ITAIli€EHTIB BiIMIiTWUIN, 11O 3a/IMILMINCH
3aJJOBOJIEHVIMY pe3y/IbTaTaMM Bif, calyleMeHTallil
xpomy. Y miteit 3 KOMOpPOigHICTIO O>XMpiHHA Ta
AT micna tepamnii (CrPic Ta anTurinepreHsuBHa
tepamnia) B 100% BuIajkiB crioctepiraioch 3Hu-
xeHHs odicHoro AT 1o 1inboBUX 3Ha4YeHb. Y BCixX
MAIIEHTIB ICIA caljleMeHTalil XpoMy Bifmiva-

Tabnuuys 2

ITokasHMKM AKOCTi KOHIIEHTpAIii yBary, maM ATi Ta yCHilIHOCTi B INKOIi y MAI[i€HTiB 3 0XXN-
PIHHAM Ta NO€HAHHAM OKMPiHHA Ta Al 0 Ta micnA canieMeHTalil XpoMy 3a ONUTYBaTbHIKOM
PedsQL 4.0 Me[QL;QIII], ym.op.

Oxupinna O>xupiHHA Ta apTepianbHa rinepTeHsisa
Hoxasmine socri o camnmemeHTalii Hicns o camnmemenTanii Micns
KUTTA . carIeMeHTaIii H caruIeMeHTallii
Xpomy XpoMy
XpoMy Xpomy
K .
ORUCHTPALIA 50[25;50]? 75[50;75]" 25[0;50]* 50[50;75]°
yBarn

ITam'saTh 50[25;50]2 50[50;75]* 50[25;50]* 50[50;75]°
YcninHicTh B IMIKOJTi 50[25;75]? 75[50;75]" 50[25;50]* 50[50;75]°

IIpumitkm:

! — BiIMiHHICTD Bifj MOKa3HUKIB [I0 CalIeMeHTAIil XpoMy Y AiTelt 3 oxxmpiHHAM p<0,05;

* — BiIMIiHHICTb Biff TOKa3HMKIB IiC/IA calIeMeHTallii Xpomy y fiTeit 3 oxxupiHaaM p<0,05;

’ — BiIMiHHICTb BiJ] ITOKa3HUKIB /10 canyieMeHTallii XpoMy y miteit 3 oxupinaam 1a AT p<0,05;

* — BiIMIiHHICTb Bifl TOKAa3HMKIB IiC/IA carleMeHTallii Xpomy y fiTeit 3 oxxmpinaam ta AT p<0,05.

Tabnuus 3

CepenHi nokasHuky npo6u Pyd’e y manieHTiB 3 OKMpiHHAM Ta MOEMHAHHAM OKMPiHHA 3 AT
IO Ta MicnA carieMeHTanii xpomy (6ammn), X+SD

Ipynn flo motatky camiementani Ilicna cannemeHTanii xpomy
XpoMy
OxnpinHa 13,4+1,52 9,0+1,11
O>xupinHs Ta apTepianbHa 15,2+1,22 11,5+1,31
rinepreHsis

IIpumitkm:

! — BigMiHHICTD Biff cepeHix MoKa3HMiB [0 carieMeHTalii xpomy p<0,05;

2

— BiIMIHHICTD BiJi cepe/iHiX ITOKa3HMKIB IiC/IA calyieMeHTalil xpomy p<0,05.
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nocw 3HwkeHHA MT, IMT, OT ta OT/3picT. Tax,
CepefHiN Bi[COTOK 3HVDKEHHA LMX ITOKA3HMUKIB y
HaIlieHTiB 3 OKMPiHHAM Ta KoMopbinHicTio Al Ta
OXXVIPiHHS IIPeJICTaB/IeHO B Tabmuii 4.

Sk BumHO 3 Tabmui 4, 3HVDKEHHS JOCIIIKY-
BaHNX aHTPOIIOMETPUYHNUX IIOKa3HUKIB OyI0
OinbLI BMpaKeHO y MAIli€HTiB 3 i30/1bOBAaHUM
OXKVMPIHHAM, OJHAK JOCTOBIpHA pISHMUA MK
pesynbraramMi AiTe 3 OXXKMUPIHHAM Ta ITO€JHAH-
HAM AT Ta oXupiHHA 6Y/10 BUSBIIEHO Ti/IBKY JIS
nokasHukiB OT.

[Ipn anHanisi iTeparypHux mxepen Oyno
BUABJIEHO, IO pe3ynbraTy 3HIDKeHHA MT Ta
IMT B Hamomy AOCTiIpKeHHi Oymu Kpammmuy,
aHDK B OKpeMIUX JOCII[KEHHAX, /e B AKOCTI Te-
pamil OKMpPiHHA IpM3HA4YaaUCh IIpernapaTry, AKi
PEKOMEH/IOBaHi YNpPaBIiHHAM 3 CaHITapHOTO
HaI/IAQy 3a AKICTIO Xap4OBUX IIPOAYKTIB Ta Me-
mukaMeHTiB (FDA, USA) mnsa sumwxkenns MT
y HiTeil B AKOCTI JOIIOMDKHOI Tepamii pasoM i3

3araJIbHONPUITHATOI Moaudikaiieo crocoby
KutTH [38].

Ha mamoHKy 1 npencTaBaeHO cepefHi ITOKas-
Huky OT/3picT y BCiX manjieHTiB 3 OXXMPiHHAM
Ta toegHaHHAM 3 Al mo Ta micisa camaeMeHTallil
Xpomy.

Ax BupHO 3 Mai. 1, micna goTanii Xpomy mpo-
TSATOM JIBOX MICAIiB y Halli€eHTiB 0Y/I0 BUSBIEHO
nocrosipHe 3HmxeHHA OT/3pict (3 0,56+0,05 mo
0,51+ 0,02 (p=0,037)), WO CBigYUTH PO 3MEH-
LIEHHA Macy )KMPOBOI TKaHVHM B OpraHismi y ux
JiTern.

TakuM 4YMHOM OTpPMMaHi HaMu pe3y/lIbTaTU
JOCTI/PKEHHsI BKa3yIOTb Ha BUCOKUI edeKT Bif
sactocyBaHHsa CrPic y fiteit 3 o>xMupiHHAM i 110-
€fHaHHAM OXUpPiHHA 1 Al mwo npossnsaerbca y
IIOKpalljeHH]i 3ara/IbHOrO CaMOIIOYYTTs, IIKI/IbHO-
ro Ta ¢isuyHOro QPyHKI[iOHyBaHHS, TOJIEPAaHTHO-
cTi 10 $i3MyHOrO HaBaHTaKEHH:, KJIiHIYHO 3Ha-
yymuM 3HIKeHHAM IMT, OT Ta OT/3picr.

Tabnuus 4

3HIDKeHHS aHTPONOMEeTPMYHNX NOKA3HUKIB MiC/IA canieMeHTallil XpoMYy y AiTeii 3 OKMpPiHHAM

Ta apTepialbHOIO rineprensielo, %, X+SD

Moxasm — Oucwplutna 72 apreplanins
Maca tinma 82+1,4 8,1+1,4
Inpgexc macu tina 8,4+1,7 8,1+1,0
OO6Bip Tamii 9,0 +2,12 7,1 +2731
O6Bip Tanii/3pict 8,329 8,5+2,7

IIpumirkmn:

! — BifMiHHICTD Bif MOKa3HUKIB y miTell 3 oxupiHHAM p<0,05;
? — BiMIiHHICTb BiJ] TOKa3HMKIB y fiiTell 3 KOMOpOinHicTIO OXXupiHHs Ta AT p<0,05.

0.40

0,30

0,20

p=0,037

0.56:

0,51
‘

o canmemenTamii IMicna cannemerTamii

Man. 1. CepepHi noKa3HMKK criBBifHOLWEHHA 06BoAYy Tanii Ao 3pOCTy A0 Ta NicnA cannemeHTauii Xpomy y nauieHTiB 3 OXKUPIHHAM Ta
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OBI'OBOPEHHAA

[Toxpamenns ¢isuvnHol mparnesgaTHoCTI i
3HIDKeHHs iHaekcy Pyd’e, mo crocrepiranocs B
HAIIOMY JJOCTiI>)KeHHi, MOXKHa IIOB’s3aTy i3 Io-
KpallleHHAM CIIBBIJHONIEHHA Macy >KMPOBOI Ta
HeXMpoBol TKaHMH Tina. Takuit edekt Bif ca-
IleMeHTalii XxpoMy OyB OIVCaHUII JOCTiHIKA-
M [39], ogHak B 1ojii 30py IMX HAYKOBLIB Oy/IN
popocni mropu. [TopibHi focnimkeHHs y AiTeil He
IIPOBOJVIINCD.

TakoX, 3rifHO JiTepaTypHMUX JaHUX, IOKpa-
meHHs (i3MyHOI Mpares3gaTHOCTI MicasA carie-
meHTanil CrPic nmeBHOWw Miporo BinOyBa€eTbcs B
pesynbTari CIpUATINBOIO BIUVIMBY Ha [JiANbHICTD
CeplLeBO-CYAVHHOI cucTeMu. Takmit mwimB Oyno
nigTBepmKeHo B po6oti B. Nussbaumerova i3 cni-
BaBTropamu [13]. JlocnifHuKM BKasylOTh Ha 3Ha-
YHE 3MEHIIEHHA YaCTOTU CEpPLEBUX CKOPOYEHD Y
CTaHi CIIOKOIO y Malli€eHTiB, AKi orpumyBamn Cr
npibxmpxi. Boun noB’s13y10Th Takuit edext 3i 3HU-
JKEHHAM CUMIIATMYHOI aKTUBHOCTI. [Tokpamennsa
IIKi/IbHOTO QYHKIIIOHYBaHHS Y AiTell B JOCTIHKY-
BaHUX IpyHax Oy/o MOB’s3aHO y BeMUKiil Mipi 3
HOKpAIlleHHsIM KOTHITMBHMX ¢yHKUiin. Taxuii
BIUIMB 3HaXOJQUTb MiATBEPIPKEHHA 1 JIiTeparyp-
HUX maHux [40].

Takum 4MHOM, BUsBJIEHI HaMU JlaHi poOIATH
nepcrnekTMBHMUM carieMeHTauio CrPic npu oxn-
piHHi Ta Jioro noefHaHHA i Al y fiTel NIKiTbHOTO
BiKY.

BMCHOBKMU

1. Y piTeit 3 O)XKMPIHHAM Ta IMOE€JHAHHAM OXXMPiH-
HA 3 Al i 3HIDKEHMM BMiCTOM XpOMY Y BOJIOCCI
cameMenTanisa CrPic crpusna noxpalileHHIO
3araZbHOTO CaMONOYyTTa B 92% BuUIIAJKiB,
3MEHILIEHHIO YacTOT) BMHMKHEHHA Ta iHTEH-
CMBHOCTi rofioBHOro 6o0mo y 60% manieHTis.
[Ticna pgoranii xpomy 60% pitent BigMiTvIM B
cebe 3MEHINIEHHA BiTYyTTS TOIORY Ta IIPYUCKO-
PEHHA BiIYyTTA HACMYEHOCTI IIif] Yac IpUInomy
DK,

2. IiTy 3 OKMPiHHAM Ta IOE€JHAHHAM OXXVMPiHHA 3
AT micna canneMmeHnTanii Xxpomy B 64% Bumaj-
KiB BigMmiTWM B cebGe MOKpalleHHs Ham ATi
Ta KOHILIEHTpalii yBaru. 3a ONUTYBaJIbHUKOM

PedsQL 4.0 BusiBI€HO JOCTOBipHE MTOKpAllleH-

HS KOHIL[eHTpaljil yBary, maM sTi Ta yCIinrHo-

CTi B LIKiNbHUX 3aHATTAX (p<0,05). BusHauena

TEHJIeHIIiA 10 OKPAIlleHHs AKOCTI IIKIJIbHOrO

¢dyHKLiOHYBaHHS y 1uX nanientis. I[Ticns mo-

tanii xpomy 80% piteit BigmiTiau B cebe mo-

KpaleHHs (i3sNIHOI Ipale3faTHOCTI, 110 6y10

HiITBEPI>)KEHO BU3HAYEHHAM SKOCTi ¢ismy-

HOTO (YHKI[iOHYBaHHS 3a ONMTYBAJIbHUKOM

PedsQL 4.0.

3. IToxasuuku npo6u Pyd’e y marjieHTiB 3 0>kMpiH-
HAM IIiC/IA callJIeMeHTalil XpOMY 3HU3VINCDH 3
13,4 +1,5 go 9,0+1,1 6anis (p<0,05), y mireir 3
noefHa"HAM Al Ta oxxmpinna - 3 15,2+1,2 o
11,5+1,3 6asniB (p<0,05).

4. Y 100% pitent 3 OXMPiHHAM Ta IOEJHAHHAM
oxupinHa 3 Al micna canneMmeHTauii Xpo-
My 3adikcoBano sHwkenHs IMT, OT, OT/
spict. ¥V giteit 3 oxxupinaaAM MT sHusumach
Ha 8,2+1,4% Bif IIOYaTKOBMX PpEe3Y/IbTaTiB,
IMT #na 8,4%£1,7%, OT na 9,0+2,1%, OT/3picT
Ha 8,3+2,9%. Y nmireit 3 komopbignictio AT Ta
oxupinHa MT B NOpiBHAHHI 3 MOYaTKOBUMU
MOKa3HMKaMM 3HM3Mmach Ha 8,1+1,4%, IMT
Ha 8,1+1,0%, OT ma 7,1+2,3%, OT/3picT Ha
8,5+2,7%. JJocTOBipHOI pisHUIIi MK pe3y/bTa-
TaMM aHTPOIIOMETPUIHOTO OOCTEXKEHHs JiTeN
3 OKMPIHHAM Ta HoefHAaHHAM Al Ta oXMpiHHA
BUSIBJICHO He OYJI0.

5. Cepepni nokasauku OT/spict y fiTeit 3 oxu-
piHHAM Ta NO€HAHHAM OXUpiHHA 3 Al mic-
N4 camieMeHTalnii Xxpomy 3Hu3uInch 3 0,56+
0,05 o 0,51+ 0,02 (p=0,037), 0 cBigYUTH PO
3MEHILIEHHA Macy >XMPOBOI TKaHMHM B Opra-
Hi3Mi.

Kondnikr iHnTepeciB. ABTOpM maHoro pyko-
IUCY CTBEPAXKYIOTh, 1[0 KOHQIIIKT iHTepeciB mix
9aC BUKOHAHHA JOCTIJPKEHHA Ta HallVICAHHA Py-
KOIINCY BiICYy THIIL.
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EVALUATION OF THE EFFECTIVENESS OF CHROMIUM SUPPLEMENTATION
IN SCHOOL-AGE CHILDREN WITH OBESITY AND THE COMBINATION OF
OBESITY WITH ARTERIAL HYPERTENSION
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Background. The study of the role of micro- and macroelements in the human body is considered a promising direction
of modern science. The relationship between the deficiency of certain elements and the risk of developing certain diseases
has been proven. A number of scientists indicate the probable effectiveness of chromium preparations in the treatment of
obesity. In separate studies, it has been reported that low levels of chromium in the blood plasma correlate with high blood
pressure in patients. It has also been proven that elimination of chromium deficiency in adult patients reduces anxiety and
improves mental performance. However, there is currently a significant lack of data on the role of chromium supplementation
in children.

Aim: to assess the impact of chromium supplementation in school-age children with obesity and comorbidity of
hypertension and obesity on quality of life, tolerance to physical exertion and anthropometric indicators.

Materials and methods. 25 school-age patients with obesity and comorbidity of arterial hypertension and obesity took
part in the study.

Results. After chromium supplementation, 92% of children noted an improvement in general well-being, 60% of patients
noted a decrease in the frequency and intensity of headaches, 60% of children noted a decrease in the feeling of hunger and
an acceleration of the feeling of satiety during meals. A significant improvement in attention concentration, memory and
performance in school classes. In 80% of children, a subjective improvement in physical performance was found. After two
months of taking chromium preparations, no changes in the quality of emotional and social functioning were recorded in
children. In obese patients after chromium supplementation, the Rufier test decreased from 13.4 + 1.5 to 9.0 £ 1.1 p<0.05,
in children with a combination of hypertension and obesity - from 15.2 + 1, 2 to 11.5%1.3 p<0.05. In 100% of the treated
children, a decrease in anthropometric indicators was recorded. In children with obesity, body weight decreased by 8.2%+1.4
from the initial results, body mass index by 8.4%=1.7, waist circumference by 9.0%=2.1, ratio of waist circumference to height
by 8.3%+2.9. In children with comorbidity of arterial hypertension and obesity, body weight decreased by 8.1%+1.4, body
mass index by 8.1%=1.0, waist circumference by 7.1%+2.3 compared to the initial values, the ratio of waist circumference to
height by 8.5%+2.7. The average indicators of the ratio of waist circumference to height in treated children decreased from
0.56 £ 0.05 to 0.51 + 0.02 (p=0.037), which indicates a decrease in the mass of adipose tissue in the body

Conclusion. Thus, the data we discovered make chromium supplementation promising for obesity and its combination
with hypertension in school-aged children.

Key words: chromium, obesity, arterial hypertension, anthropometric indicators, body mass index, waist circumference,
quality of life, tolerance to physical exertion, children.
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AKTyanpHicTb. BakIMBMM € MNMUTaHHA BU3HAUY€HHSA KOPIIYCHOTO 3MillleHHSA HIDKHBOI IenenM B CKPOHEBO-
HIDKHboIenTentHOMY ¢yro6i (CHILIC) sk mpepukTopa jioro gucdyHKIil i BiAIOBifHO CTBOPeHHS CTpaTeriil IIaHyBaHHA
OPTOIEAVYHOrO JiKYBaHH: i IIPOTHO3YBaHHA 710r0 eeKTuBHOCTLIIiNb: OLiHNTY BIUIUMB camjieMeHTalil XpoMy Y AiTeil
IIKIZTBHOTO BIKY 3 OKMPIHHAM 1 KOMOPOIfHICTIO apTepianbHOI TilepTeHsii Ta OXKUPIHHA Ha SAKICTb >KUTTA, TOEPAHTHICTD
1o GisVYHMX HaBaHTaXXeHb Ta AHTPOIIOMETPUYHI ITOKa3HUKIL.

Iine: BusHaveHHs KT-giarHOCTUYHMX KPUTEPIiiB KOPITYCHOTO 3MillleHHS HIKHDOT I1eJIeN N y Malli€HTiB i3 AucyHKIIie0
CHIIIC npu nopy1eHHi 0Kmo3ii.

Marepiamn ta mMeromm. [IpoBefeHO KOM/IEKCHe KIIiHIKO-IIpoMeHeBe 0OCTe>xeHHs 150 maljieHTiB i3 OKMI03iHMMM
nopyuteHHamu it pucdyukuiero CHIIC - gocmigna rpyna i 30 mpakTU4HO 3[OPOBUX 0cCib — KOHTpo/bHa rpyna. O6uasi
IpymM ChiBcTaBuMi 3a BikoM i crartio. IlepmmmM eTamom o6CTeXXeHHs TMaljieHTa OyB OIVLAA OOMMYYA i3 HACTYIHMUM
CTOMATONOTiYHMM OITAROM. BciM malieHTaM KOHTPONbHOI Ta HOCHIZHOI TPyHmM INPOBOAMIACH KOHYCHO-TIPOMEHeBa
tTomorpadis Ha anapati MyRay, Hyperion X9 PRO.

PesynbraTu. B Hamomy gocimkeHHi BcTaHOBIEHO Y 44 (29,33%) mallieHTiB KOpIIyCHe 3MilljeHHs HIDKHbBOI IjeyIeIn
B BIIPaBO, BifICYTHICTb 3MillleHHA Y )KOIHOMY i3 cyrno6is Bcboro y 2 (1,33%) croctepexxeHHAX. Y 25 (16,67%) KopmycHe
3Mill[eHHS HVDKHDBOI NIPOSB/IAIOCh 6ONMBbOBMM CHHAPOMOM i OZHOCTOPOHHIM JUCTANbHYUM 3MillleHHAM HIDKHDOI Le/Ier,
110 6y/I0 BCTAHOBJIEHO IIPY OLIHIII CIIBBITHOLIEHHS IepefHs/3aqHs CyrIo0oBa LIiIMHA B CariTalbHiil mpoekuii Ta 6yno
[eTaJIbHO OIMCAHO B HALIMX HOIepefHix focmimpkennsax. 3mimenns B npasomy CHIIIC nanpaso 127 (84,67%) narjieHTiB,
HaiBo y 9 (6,00%). 3mimenna B nisomy CHIIIC nanpaso 62 (41,33%) mauieHTis, HamiBo y 49 (32,67%). Taka gacToTa
3Mill[eHb TOMTIBOK HIDKHBOI 1e/IeN)t B OFHOMY i3 CyI7I106iB BOUeBMIb MOYKe OYTI OB sI3aHa i3 OHOYACHUM 3MillJeHHAM 1X
Iop3abHO a0 Mefjia/IbHO B CariTaJbHiil IIOMIMHI i3 MOXIMBOIO POTAIIi€l0 TOMIBOK HIDKHBOI 1je/Iey 1o LIapHipHill Bici it
6e3yMOBHO 3HaUHVM aHATOMIUHVUM PO3MAITTAM CTPYKTYPU 5K CAMMX TOIiBOK HVDKHBOI Ie/IeNH, TaK i CYI/I060BIX SMOK.

BucnoBok. KonycHo-npomeneBa KT [03BO/Is€ KOMIUIEKCHO OLIHUTM BHYTPIIIHBOCYIZIOOOBi CIIiBBiTHOLIEHHS B
CHIIC i € iHHNM iHCTPYMeHTOM He Tinbku ana giarnoctuky pucdynkuii CHIIC, a it 14 miaHyBaHHA OPTOIEANIHOTO
MIKyBaHHS TaKyUX MALli€HTIB il OLIIHKY J10T0 epeKTUBHOCTI B AUHAMIL.

KnrouoBi cnoBa: cKpOHeBO-HIDKHBOIIETIEITHNIT CYI/I00, KOHYCHO-IIPOMEHeBa KOMIT IoTepHa ToMorpadis, auchyHKis
CKPOHEeBO-HIDKHBOIIETEITHUX CYITI001B, OK/II031/IHO-apTUKY/IALIHI IOPYIIeHH .

AKTyanbHICTh. 3a OCTaHHI KiJIbKa AeCATUIITh
CKPOHEBO-HIDKHDBOULIEIENIHI  pO3/afyl  3allHAIN
Ipyre Micle cepep HalO1/IbIIT MOLIVPEHMX 3aXBO-
pIOBaHb OIIOPHO-PYXOBOTO amaparty, a 3a JOCIi-
IPKEHHAMU JEeAKNUX aBTOPiB, PO3IOBCIOIKEHICTh
(YHKLIOHATPHNX IOPYIIEHb CKPOHEBO-HIDK-
Hpouenentoro cyrnody (CHIIC) craHoBuTh 80
% Bix ycix cyrmo6osux marosnoriit. CHIC mae
CKJIaJHy aHATOMIuHY OYHOBY Lieil CYITI00 CXMIb-
HUII 10 Pi3HMX ITATOJIOTiM, 30KpeMa i 0 AMCPYHK-

il [1-3]. HesBakaroun Ha YMcIeHHI JOCTiIKeHH
B HaIIPAMKY JIiarHOCTUMKM ¥ JIIKyBaHHS 3aXBOPIO-
Baub CHIIIC, ix BUBYEeHHS BBa)Xa€ThCA ONHIEIO
3 HAJOIBII CKTaHMX i HeBUpIlIEHUX MpobieM

OPTOIEANYHOI Ta XipypriyHol CTOMATOJOrII,
OpTONOHTII [4-6].
3araJibHOBU3HAHO, W0 CKPOHEBO-HIDKHDO-

LIeJIENHNI KOMIIZIEKC € HaMCKIAJHIIINM CyI-
n060M B Tim mopyHM. Tak HVOKHA LIe/ena, sKa
Mae€ HigKoBonofioHy GopMy 3aKiHIyeTbCs TBOMA
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BYPOCTKAMM-TOJIIBKAMI, 1[0 3HAXO[ATHCA B CYI-
nobosux sAMkax. disionoriyHe NONOKEHHA To-
TBOK B Cyrmob6i obymoBneHo 32 3ybamm, sKi
MawTh 152 emaneBux Oyropku. Bymb-ski sminu
B3a€EMOpO3TAIlyBaHHs 3y0iB poraliii, BujaneH-
Hf, rinepMo6inbHicTh ab0 iHIII aHOManii - mo-
TEHLITHO 3[aTHI IOPYWUTH CIIBBIJHOIIEHHA
roJIiBOK, CYyI7I060BOTO JVICKa Ta CYIII0O0BOI SIMKI.
[Topi6bHa cuTyalnis yCKIagHIAETbCSA TUM, 110 3 12
IIap 4epenHO-MO3KOBUX HEPBIB 6 IPOXOAUTH B
6e3nocepenHiit 6mM3bKOCTI 10 cyrnoby. [insaHka
CHIIC py>xe koMIakTHa i Oy/b-5Ki OPYIIEHHS
B LVIX OUIAHKAaX ab0 aHOMaJIisl IIO/IOKEHHS HIK-
HbOI I1eJIeNyi TOPa3HIOe OfVH a0 Ki/IbKa HepBiB,
BUKJ/IMKaiouy itoro gucdyskiio [7-9].

Orxe TOYHA [iarHOCTMKA BHYTPIIIHbOCYT-
no6osux nopyureHs B CHIIC e 3sanopykoro edex-
TUBHOTO NiKyBaHH: jtoro aucdynkuii. KT CHIIIC
BB)KAETHCS "30/I0TUM CTAaHIAPTOM' OILIiHKM CTa-
HY KIiCTKOBUX CTPyKTyp cyrno0y. Ileit merton
[O3BOJIA€ BMKOHATU MYIbTUIIPOEKLIHY PEKOH-
CTpyKuifo (caritanbHa, akciajbHa, KOPOHA/IbHA)
crpykryp CHIIC. Baxnuum s eTionarore-
HeTryHOro posyminua aucoynkuii CHIIC e He
JIMIIe OIiHKa PO3MipiB i popmM romiBoK HI>KHBOI
IiesIeny, iX MOMOXKEeHHS B SAMIY, CYIII000BUX Iii-
JIVH, a I MOXX/IMBICTh BU3HAYEHHS 3MiHM QopMU
i posTamryBaHHs 30HM HaBaHTaXeHHs [10 — 12].

TakuM 4MHOM, aKTya/IbHUM € NIUTAaHHA BU3Ha-
YeHHA KOPIITYCHOIO 3MIIlJ€eHHA HVDKHDBOI Le/lenu
B CHIIC sk npepukropa itoro gucyHkKIii i Bif-
IIOBiTHO CTBOPEHHA CTpATEriil IUIaHYBaHHA Op-
TOIIEAVYHOIO MiKyBaHHA 11 IIPOTHO3YBAHHA 1100
epeKTVBHOCTI.

Iimb: BusHayennsa KT-pgiarHOCTMYHUX Kpu-
TepiiB KOPIIYCHOIO 3MIll[eHHA HVDKHBOI Lie/lenu
y MaInienTiB i3 AUCYHKII€I0 CKPOHEBO-HIDKHBO-
1[eJIETTHOTO CYITIO0Y MM NOPYIIEHHI OK/II03il.

MATEPIAJIN TA METOIM

Hammu 14 BupillleHHA OCTaBI€HOI METH IIPO-
Be[JCHO KOMJIEKCHe KJIiHiKO-IIpoMeHeBe obcTe-
>)KeHHA 150 naIieHTiB i3 OK/II031IHYMM IOPYIIEH -
Hamu it gucdynkuiero CHIIC — mocnigna rpymna i
30 MpaKTUYHO 3[JOPOBUX OCi6 — KOHTPOJIbHA I'PY-
na. O6uaBi rpynu criBctaBuMi 3a BikoM i crart-
T10. [lepimnm etaroM o6CTeXXeHHs mallieHTa OyB

OJIsAf, 00/IMYYSA i3 HACTYIIHUMM CTOMATONIOTIYHUM
ornagom. IlepnioyeproBo akueHTyBanM yBary Ha
00CTeXXeHHsI OKIII03il 3yOHMX psJIiB, HasBHICTDH
Hedi3ionoriyHNX OKIII03i/IHIX KOHTAKTiB, IPOBO-
OV OLIIHKY IIVIPUHU 1 CUMETPUYHOCTI BIKPU-
BaHHA POTa, PYXOMOCTiI HVDKHBOI wienenu. IIpu
nanpnanii CHIIC i )xyBanpHuX M's13iB BU3HayYa-
NIV HasiBHICTD KJIAIJaHHS il XPYCKOTY B CYyI/I06ax,
00/IbOBMX BiIYyTTiB, IHTEHCUBHICTD IX OLIiHIOBa-
7Y 32 JOIIOMOTOI0 Bi3ya/IbHOI aHA/IOrOBOI LKA
000, M’s13€BUIT TOHYC 1 HasIBHICTH rimeptpodii
JKYBaJIbHUX M s3iB. BciM naiieHTaM KOHTPOIBHOI
Ta JOCIIIHOL IPYIIN IIPOBOAM/IACH KOHYCHO-IIPO-
MeHeBa ToMmorpadis Ha anapati MyRay, Hyperion
X9 PRO. 3 MeTow IpULINBHOI [ialHOCTUKU
Ta OLIHKM KICTKOBMX CTPYKTYp Ta €JI€eMEHTiB
CHIIIC BukopucroBysanu nporpamy iRYS 16.3.1.
3aJ/11 YHUKHEHHA ITOXMOKY pe3y/IbTaTiB faHe Jo-
CIIIJPKEHHs IPOBOAM/IOCH IIOBTOPHO IIiC/A JIKY-
BAaHHA 3 BUKOPUCTAHHAM OJHOIO JI TOTO CaMOTO
YCTaTKyBaHHA.

KpurepisiMu BKIIOYeHHS B JOCIKEHHS OYIn
nanientu i3 pucdynkuiero CHIIC i3 aprukyis-
LiIHO-OK/IIO31IHYMYM TIOpYLIEeHHAMM Y Bini 20-
65 poKiB, 3rofia Ha y4acTb B mocnigxeHHi. Kpnu-
TepiAMYU BUK/IIOYEHHA: TPAaBMM, HOBOYTBOPEHHA
meJIeMHO-NIIeBOI  Mi/IAHKM, TSDKKI COMaTMYHI
3aXBOPIOBaHHA, BiJMOBa IALI€HTIB BiJ] y4acTi y
IOCITi>KeHH].

Jna CTaTMCTMYHOIO aHaji3y BUKOPUCTOBY-
BajIM Iporpamue 3abesnedeHHs R (r-project.org,
ver. 4.0). i1 craTucTMaHOi 06pO6KY OTpUMaHUX
JAHUX 3aCTOCOBYBanu t-xpurepinn Bemda, Axnit
JI03BOJISIE€ OLiHUTK [Bi BUOIpKM i3 HeOZHAKOBU-
MU JucriepcisMu abo HeOJHAKOBi 3a po3Mipamu
BuOipky. CTaTMCTMYHO 3HAYYLIVIMMU BBaXKAJIVCA
pesynbratu 3a p < 0.05.

HocnimxeHnHs ysropxeHo Ha Kowmicii 3 nuTanb
0i0eTMYHOI eKCIepTU3U Ta eTUKYM HAyKOBUX JIO-
crnigpkenb HanjionanbHOrO MeIMYHOIO yHiBepCH-
teTy imMeHi O.O. boromornbis, mporokon Ne 185
Big 27.05.2024 p.

PE3YJIBTATU TA IX OBTOBOPEHHS
IIp mpoBefeHHI CTOMATONIOTIYHOTO OITIALY

JiarHOCTyBanM KiIiHiYHI matepHu [gUCPYHKII
CHIIC srigno Iambyprcpkoro mpotokony. ¥ 30
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(20,00%) manieHTiB HOCTITHOI IpyIM CIIOCTepira-
IV TYIUI, HUEOYMIA 61/1b ITpY HasibIanii cyrioois,
HaABHicTh naTtonoriunmx mwymis B CHIIC Bcra-
HOBJIEHO Y 93 (62,00%) nawuienTis. binb mpu mane-
nanii >KyBaJIbHMX M's3iB IpucyTHiN y 43(28,67%)
HAIli€HTIB, a rilnepTOHyC )XYBalIbHUX M A3iB y 94
(62,67%) criocTepe>xeHHAX, BOfHOYAC Oyra 1mpu-
cyTHA IX rimepropdis y 46(30,67%) oci6, Axi
CIIOCTEPIrajych sIK OJHOYACHO i3 mapadyHKIi€0
XYBa/lIbHUX M A3iB (34 — 22,67%). IlopymeHHs
TpaeKTopil BiIKpMBaHHsA poTa - JeBiauioo abo
nedrexcito BcTaHOB/IEHO Y 74(49,33%) marieH-
TiB BOCmifHOl Tpymy, a 0OMeXXeHHs BiJKpMBaH-
HA pora y 52(32,67%) manienris. IlanpmatopHo
dyHKIIOHaIbHE CTiliKe 3MillleHHs HVDKHBOI Iije-
neny Bu3Havanu y 135(90,00%) narieHTiB gocmif-
HOI rpymn, y 57(42,22%) i3 HuX 3Ha4YHe i HAABHICTDb
6ompoBoro cuHApoMmy 46(80,70%). Ilpu owminmi
KJIIHIYHOI CUTYyallil B IIOPOKHVMHI pOoTa BCTaHOB-
JIEHO 3HVDKEHHA MiXKalbBeONAPHOI BUCOTU Y 85
(56,67%), HagMipHe CTMpPaHHA >KyBaJbHOI IIO-
BepxHi 3y6iB (133 — 88,67%), i3 Hux y 74 (49,33%)
HallieHTiB reHepanizoBaHa (opma, MaToMOriyHi
BUJU IIPUKYCY — 55 — 36,67%, HaABHICTb Ccympa-
KOHTaKTiB — 145 — 96,67%, pisHi BapianTu 3y60-
IienennHnX Jedopmaniit — 67-44,67%, MHOXKXMHHI
nedexTn 3yoHuUx pAnis — 41 — 27,33%, Hepaui-
OHa/JIbHO 3MOJE/IbOBaHi >KyBa/IbHI IIOBEPXHi Ha
NpsAMUX 1 HempAMHUX pecTaBpaniax 121 — 80,67%.

IIpn IIpOBEJIeHHI KOHYCHO-IIPOMEHEBOI

0.53 mm

ToMorpadii OIiHIOBa/IOCh IONOXKEHHS CYIIobo-
BUX TO/IBOK y 2 IUIOLMHAX — cariTajabHii Ta KO-
poOHa/bHiN. AKCia/ZbHY IUIOIIMHY He BBOIVIIN B
JaHe JOCTiKeHHA. B KopoHanbHiil IpOeKLil BK-
3HaYa/IM LIVPYUHY JaTepaJbHOI Ta MeiabHOIL CYT-
71060BOI IIIIMHN. YMOBHO JIi/IVJIN IiBOKPY>KHICTDb
Ha [IBl YaCTVMHY, 3HAXOQV/IV HAVBY>X4Y JIIAHKY Ta
OITyCKaJIM JTiHii Bifi TOBEepXHi Cyr7060BOI ro/miBKu
Ha BEPXHIO YaCTUHY CYI7I060BOI MKV Y BUIJIALI
HEPIEHAUKYIADY.

Jna MOXNIMBOCTI BM3HA4Y€HHA KOPIIYCHOTO
3MIILEHHA HVDKHDOI 11eIen JaBaliy OLjiHKY pO3-
Mipy MezianmbHOI Cyr/I000BOI LiIIMHY B KO)KHOMY
cyrno6i. [yt poro criepiry Bu3Hadanu CIiBBif-
HOILIEHHA MeJia/nbHa IIO[I/IEHO Ha J1aTepajbHa
Cyr71000Bi LIiIMHY B IPaBOMY i JIiBOMY cyrno6ax
OKpeMO B KOPOHa/IbHIN IIPOeKIIil, Hajasi CIiBBif-
HEC/IM 1l ABa IIOKA3HMKY i3 BISIIOBIIHMMMU B IPY-
i KOHTPOJIIO, sIKi Oy/I0 MPUITHATO 3a pedepeHT-
He 3Havenus (R 0,92+0,30 (95% I 0,81-1,03); L
1,11+0,35, (95% 1 0,98-1,24)) (Tabmn. 1).

KoprycHe 3MillleHHA HVDKHDBOI 1eeny KIacu-
¢bikyBanu npu OfHOVMEHHOMY 3MillleHHIO B 000X
CHIIC BnpaBo ym BniBo. BifnmosigHOo 3MmilieH-
HAM HVDKHDBOI IIeJIeNy BIIPABO BBaXKaju JIMIIE
KOJIV 3MillleHHs BIIPaBO Bifi0yBaoch B 060X CyT-
nmo6ax: CIiBBifHOIIEHHS Me[jiabHa/maTepaibHa
cyrmoboBa minuaa B npasomy CHIIC 6inbie
HDK 1,03 (BepxHA Mexa 95% /[II KOHTpO/IBHOI
rpymnu), cepenHe 1,81 t=8,42, p-value=2,828e-14

0.73 mm

Man. 1. KoHyconpomeHnesa KT CHLLC, kopoHanbHa niowuHa 3niBa: 300paxxeHHs LWNMPUHW NaTepasibHOI Ta MefianbHOT cyrno6oBoi
WiNTNHY
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Tabnuus 1

IToxasHMKM cCHIiBBiFHOLIEHHSA MefjiaTbHa/IaTepanbHa CyI/I060Ba MiimHa y
BOCIHiPKYyBaHUX Ipynax, M+m

ITanienTH i3 OKII031VIHO-
ApTUKYIALiTHNMEI Kontponpna
IToxasHukn TIOPYLIEHHAMM W rpymna
mucyunkuiero CHIIIC (n=30)
(n=150)
CniBBiIHOIIEHH: MeJlia/IbHa//IaTepajbHa CYI7Io060Ba 1,67+1,02* 0,92+0,30
mrinnHa R
CriBBifHOIlIEHHA Mefjia/IbHa/NaTepanbHa cyrno60Ba 1,26+0,73 1,11+0,35
mrinvHa L
CniBBifHOIIeHHA Meflia/IbHa/MaTepaabHa CYyrIoboBa 1,81+0,34* -
winuHa R (3mimenus Bupaso) (n=127)
CniBBiIHOIIEHH: MeJlia/IbHa//IaTepajbHa CyI7Io060Ba 0,69+0,09* -
minnHa R (3mimenus BiaiBo) (n=9)
CriBBifiHOIlIEHHA Mefjia/IbHa/NaTepanbHa cyrno60Ba 0,93+0,1 -
niimHa R (sMiennsa semae) (n=14)
ChiBBifHOIIEHHA Meflia/IbHa/MaTepaIbHa CYyrIoboBa 0,77+0,14% -
winuHa L (3MitmeHHs Bopaso) (n=62)
CriBBifHOIIEHHA Mefjia/IbHa/MaTepanbHa cyrno60Ba 2,03+0,32* -
winimHa L (3mimenHs B1iBo) (n=49)
CriBBifHOIlIEHHA Mefjia/IbHa/NaTepanbHa cyrno60Ba 1,07+0,11 -
minuaa L (3minenns semae) (n=39)

ITpumirka: *(p-value = 0.000 mopiBHAHO 3 KOHTPOJIEM)

IIOPIBHAHO 3 KOHTPOJIEM; CIIIBBi[HOLIEHHA Me-
fiasbHa/maTepanbHa Cyrmo6oBa IIiMHa B JIiBO-
my CHIIC menme Hixx 0,98 (HmokHA Mexa 95%
I xouTponbHoOi rpynu), cepenne 0,77, t=-4.93,
p-value=1,721e-05 nMopiBHAHO 3 KOHTPOJIEM.

3MilljeHHAM HIVDKHBOI IeJIelN BIiBO BBaXKain
JIMIIIe KO/ 3MillleHHs B/TiBO criocTepiranu B 060X
cyrmobax: CIiBBifHOLIIEHHS MefliabHa/IaTepab-
Ha cyrno6osa minuaa B npasomy CHIIIC meHe
Hi 0,81 (HIKHA Mexxa 95% [1I KoHTponbHOI Ipy-
nu), cepenHe 0,69, t=-4,12, p-value=0.000 nopis-
HAHO 3 KOHTPOJIEM; CIIiBBiTHOILIIEHHA MefjianbHa/
naTepanbHa cyrmobosa minunHa B nisomy CHIIIC
6inpme HiX 1,24 (BepxHs mexa 95% 1), cepen-
He 2,03, t=6.94, p-value=1,563e-09 mopiBHsIHO 3
KOHTPOJIEM.

B Hamomy [OCHi[)KeHHI BCTaHOBIEHO y 44
(29,33%) malieHTiB KOpIyCHE 3MillleHHS HIDK-
HbOI 1Ie/IeNy B BIIPaBO, Bi[JCYTHICTb 3MillleHHA
y >KOZHOMY i3 cyrno6iB Bcboro y 2 (1,33%) cro-

crepexxeHHAX. Y 25 (16,67%) KopIycHe 3MillleHHA
HVDKHBOI IIPOSIB/IATIOCH OOBOBUM CUHAPOMOM i
OJJHOCTOPOHHIM AVICTAJIbHUM 3MIlllEHHAM HIDK-
HBOI Ieeny, 1o 0y/10 BCTAHOB/ICHO IIPY OLiHIT
CIIiBBiJTHOIIIEHHS TepefiHs/3aqHs CyrmoboBa Iii-
JIVHA B CariTajpHill mpoekiii Ta 6y10 meTanbHO
OICAHO B HAIIMX MONEPENHIX JOCHIIHKEHHAX.

3mimenHsa B npasomy CHIIC nampaso 127
(84,67%) nauienTis, HaniBo y 9 (6,00%). 3mimeH-
Hs B miBomy CHIIIC nampaso 62 (41,33%) nauieH-
TiB, Ha/iBO y 49 (32,67%). Taka yacrora 3MmiljeHb
TOJIiBOK HIVDKHBOI IIje/Ienyt B OHOMY i3 CyI706iB
BOYEBU/Ib MOXKe OyTu IIOB’s3aHa i3 OffHOYaC-
HUM 3MillleHHsM IX JJOp3a/bHO ab0 MefiabHO B
cariTajbHiil IUIOIIMHI i3 MOXX/IMBOI POTALi€I0
TO/iBOK HVDKHDBOI IIle/IeNy 10 IIAPHIpHIN Bici 1
0e3yMOBHO 3HAYHMM aHAaTOMIYHUM pPO3MAITTAM
CTPYKTYPM AK CaMMX TOJIBOK HVDKHBOI Le/IeNy,
TaK i CyI/I000BUX SIMOK.

BopgHo4ac cTaTMCTUYHO 3HAYYLY 3 KOHTPOJIb-
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HOIO TPYIOK PIiSHULIO CEpefHiX II0Ka3HUKIB
OLIiHKM MeJia/bHOI Cyrmo6oBoi IiimHM (CIiB-
BiIHOIIIEHHA MeJlia/lbHa/aTepabHa CyI7o60Ba
IIi/IHA) TIPY BiICYTHOCTI 3MillleHHs CyI7I060BO1
TOJIIBKM B CTOPOHY BCTaHOBJIEHO He Oyno (mpa-
Buit CHIIC cepenne 0,93, mopiBHAHO 3 KOHTpPO-
nem 0,92, t=0,06, p-value=0,95; nisuit CHIIIC ce-
penne 1,07, nopiBHAHO 3 KOHTposeM 1,11, t=-0,68,
p-value=0,5).

bepyun 1o yBaru HaABHICTb 3MillleHHA TOTIBOK
HVDKHDBOI 1Ile/IeN B CTOPOHY — AK BIIPABO, TakK i
B/TiBO B KOXKHOMY CYI/I00i y ITepeBa)kHOI 6inbIIo-
cTi manieHTiB (148) MOpPiBHAHHS CepefHiX MOKa3-
HVKIB y JOC/TiIHIN 1| KOHTPOJbHIN I'PYIIi B LIIOMY
He IIPENCTABIAECTbCA MOXX/IMBMUM 13-3a HiBEIO-
BaHHA pea/JbHNX LU(p 3MillleHHS NPV OTPUMaH-
Hi CyMM Bifi IpaBoToO i 1iBOTO 3MillleHHA.

BYMCHOBKMU

1. Ouinka napameTpiB kKoHyconmpoMeHeBoi KT
CHIIC € HapiliHMM MapKepoM MiJiTBep/>KeH-
Hs 3MillleHHs HIVDKHDBOI IeJIel, i BITIIOBigZHO
nucoynkuii CHIIC.

2. BCTaHOB/IEHO CTAaTUCTUYHO 3HAYYIly 3 KOH-
TPOJBHOK TPYIIOI PISHUIIO CEPEeNHIiX I0Kas-
HUKIB OIIIHKY Mefiia/IbHOI CyI7I060BOI inHN
(cuiBBifHOLIEHHs MefianbHA/IaTepanbHa CyT-
7n000Ba 1Ii/JIMHA), a OTXKe i1 BIiJIOBIZHO 3Mi-
IIeHH: CYI7I000BOI TONIIBKM B CTOPOHY.

3. Jna npaBoro CHIIC: 3mimenHs Bnpaso — 1,81
(p=0,000), BriBO — 0,69 (p=0,000). 1751 nMiBOTO
CHUIC: 3mimenuns Bnpaso — 0,77 (p=0,000),
Br1iBO — 2,03 (p=0,000).

II>kepena ¢inancyBannsa. [lana pob6ora €
dparMeHTOM HayKOBO-JOCTiTHOI poboTtu Kade-
Apu croMaronorii IHCTUTYTY micAARUIIIIOMHOI
ocitu HMY imeni O.0O. boromonbust «Mixnc-
LUIUTIHAPHUI MiAXiT B MpodiIak T, TiKyBaHHI
Ta peabinmiTauii mamieHTiB i3 3aXBOpPIOBaHHAMMU
[ApOJJOHTA Ta IOPYIIEHHAM (YHKIIOHATbHOI
okmo3ii» (mepsx. peectp Ne 0123U105134), inini-
aTVBHO-IIOLIYKOBA.

Kon@nikr iHTepeciB. ABTOpK JaHOTO PyKOIN-
CY CTBEPXKYIOTb, 1[0 KOHQJIKT iHTepeciB Iifi yac
BMKOHAHHA JOC/TIPKEHHA Ta HAIVICAHHA PYKOIIN-
Cy BiICYTHIIL.
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EVALUATION OF CLINICAL AND X-RAY SIGNS OF BODY DISPLACEMENT
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IN ATRICULATION-OCCLUSIVE DISORDERS
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Background. It is important to determine the corporal displacement of the lower jaw in the TM] as a predictor of its
dysfunction and, accordingly, to create strategies for planning orthopedic treatment and predicting its effectiveness.

Aim: determination of CT diagnostic criteria for body displacement of the lower jaw in patients with TM] dysfunction
in case of occlusion.

Materials and methods. A comprehensive clinical and radiological examination of 150 patients with occlusal disorders
and TMJ dysfunction was carried out - the experimental group and 30 practically healthy people - the control group. Both
groups are comparable in terms of age and gender. The first stage of the patient's examination was a facial examination
followed by a dental examination. All patients of the control and experimental groups underwent cone beam tomography on
the MyRay, Hyperion X9 PRO device.

Results. In our study, 44 (29.33%) patients were found to have a body displacement of the lower jaw to the right, no
displacement in any of the joints in only 2 (1.33%) observations. In 25 (16.67%) case displacement of the lower mandible was
manifested by a pain syndrome and unilateral distal displacement of the lower jaw, which was established when assessing the
ratio of the anterior/posterior joint space in the sagittal projection and was described in detail in our previous studies. Shift
in the right TMJ to the right in 127 (84.67%) patients, to the left in 9 (6.00%). Shift in the left TMJ to the right in 62 (41.33%)
patients, to the left in 49 (32.67%). Such a frequency of displacements of the heads of the lower jaw in one of the joints can
obviously be associated with their simultaneous displacement dorsally or medially in the sagittal plane with possible rotation
of the heads of the lower jaw along the hinge axis and definitely significant anatomical diversity of the structure of both the
heads of the lower jaw and articular dimples.

Conclusion. Cone-beam CT enables a comprehensive assessment of intra-articular relationships in the TM]J and is a
valuable tool not only for diagnosing TM]J dysfunction, but also for planning orthopedic treatment of such patients and
evaluating its effectiveness in dynamics.

Key words: temporomandibular joint, cone-beam computed tomography, temporomandibular joint dysfunction,
occlusal and articulatory disorders.
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IMPVMHOUIIN OPTOJOHTNMYHOTIO JTIKYBAHHA ITAIIEHTIB 13 BPOJKEHVMHA
OOHOBIYHMMU HE3POIIEHHAM BEPXHbOI I'YBU TA HITHEBIHHA:
BIOMEXAHIYHE OBIPYHTYBAHHS
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AxryanpHicTb. JIikyBaHHA HiTell 3 BPOIKEHMMM He3polleHHAMM Iyou Ta migHe6inus (BHITI) moumnaerbcs Bin
HAapOJ/PKEHHA i TPUBAE /IO 3pi/Ioro BiKy Ta BMMara€ MyAbTUAMCHUIIIIHApHOTO Migxopy. KoxkeH 3 eTamiB OpTOTOHTHYHMX
BTPy4aHb Ma€ MeBHi 0COOMUBOCTI.

Iline: mpoBectn GiomexaHiyHe
onHo6iunMu BHI'TI.

Marepiamu Ta Metopu. [IpoaHanizoBaHo MDKIUCLMIUIIHAPHWI MiAXif Ta HaBefeHO OioMexaHiuHe OOIPYHTYBaHHs
IPUHIMIIB OPTOJOHTUYHOTO TiKyBaHH: 137 miteit (cepenHiit Bik 9,3+4,2 poku) Ha IpUKIafi namieHTa P., kuii 3BepHyBCs
IO KIiHIKM y Billi 5 poKM 3 HiarHO30M BpO>KeHe NiBOOiuHe HacKpisHe He3POIeHHS BEPXHDBOI I'yOM, anbBeOTIPHOTO
BifIpOCTKa, TBEP/IOTO Ta M SAKOTO MifHeOiHHA MiC/IA XeMTIOPMHOIIACTUKY Ta BEIOITACTUKIL

Pesynbratn. KomitekcHe piarHocTuyHe o6cTexeHHs nauientiB 3 BHITI Bkmouamo 36ip aHaMmMHe3y, KIIiHi4YHI
cy0’ekTuBHI Ta 06’ekTUBHi MeTony. CTBOPEHO iMiTalliiiHy Ta SUCKPETHY MOJei /s MOAE/IIOBAHH IIepeMillleHb YaCTUH
6ioMexaHiuyHOI cMCTeMM, IO BKTIOYATa OPTOJOHTMYHMII amapaT Ta BEpPXHIO Iefelly, MpU BIUIMBI KYTOBMX PYXiB Ha
360°. IIpu 11bOMY BUKOPMCTAHO PO3PaxoBaHi BEKTOpU cuiI 3 aMmiiTyfoo 50 H. BusHaueHO peHTTeHONOriuHy 1[iNbHIiCTh
(PIII) xoMIaKTHOTO IIapy KiCTKOBOI TKAHWMHM IIpM Jiii HaBaHTa>KeHb. BMsABIeHO XapakTepHi ocob6mmBocTi HopMyBaHHA
sybomenenuux gepopmanint (3II1) y manientis 3 BHITI Ta auHaMiky iX OpTOZOHTMYHOrO JiKYBaHH:A 3a JOIOMOTOI0
MOP(OMETPUYHNX Ta aHTPOIIOMETPUYHNX BUMIPiB CKAHOBAHMX MOJieIeil MieyIerL.

BucnoBok. IIpu mixyBauHi giteit 3 BHITI BaxIuBUM € JOTPMMAaHHSA CKOOPAMHOBAHOTO aJrOPUTMY peabimitanii,
VCIIIX 3a/IeXUTDh Bifi CBOEYACHMX Ta Tomnorpado-¢GyHKIiOHA/IPHNUX MifTOTOBNIEHNX XipypriYHMX BTPYYaHb i IOCTiZOBHOI
OPTOIOHTUYHOI KOpEKIii 3 BM3HAYEHHAM 3aKOHOMIPHOCTeNl 3MiH HaIpy)eHO-IepOpPMOBAHOTO CTaHy Ta BeIMYUH

OOIPYHTYBaHHA IpPUHLUMIIB OPTOZOHTMYHOTO JIiKyBaHHS TAI€HTIB 3

IedopManiiHuX 3MilljeHb He3pOLeHNX GparMeHTiB BepXHbOI LIje/eln.
Knrouosi cmoBa: Bajui pOSBUTKY IIe/ENHO-INIIEBOI MiTAHKYM, OPTOJMOHTMYHI alapaTi, KOHIIEHTPAllis HaIpyKeHb,

PEHTTeHOMOrIYHA IiNbHICTD, peabimiTamis.

AxTyanpHicTh. BpomKeHi He3polueHHs Iyou
ta migHe6inusa (BHITI) e opHiero 3 mommpeHnx
BaJl PO3BUTKY IIe/NeITHO-/INIeBOI AinaHku [1-3].
JlixyBanna pirent 3 BHI'TI moynnaerbca Bif Ha-
POI>KEHHA 1 TpMBA€ [I0 3PIIOTO BiKy, BUMAarae
MYIbTUAUCUUIUIIHAPHOTO IIIXOAY, IOETAIHUX
Ta CKOOPAMHOBAaHMUX XipypriyHMX Ta HeXipyp-
riYHUX BTpydYaHb. Yepes BenmKy BapiaOenbHICTH
aHaTOMO-(PYHKIiOHa/IbHUX 1 KJIiHIYHUX NPOSBIB,
Cy0’eKTMBHe BifHOIIEHHS INAIli€HTIB i3 Hepo3y-
MIHHAM 3HAYYL[OCTi i IOCTIZOBHOCTI KOXXHOTO
3 eTamiB peabimiTauii, GpakTopiBs, 1[0 MEpPeLIKOf-
JKaIOTh HAJAHHIO SKiCHOI momomoryu (ermigeMis
COVID-19, BiitHa) He 3aBXXOM BAAETHCSA 3HANTU
OIITUMAJIbHI NIIAX!M BUpilIeHHs pobiem [3, 4].

Koxxen 3 eTamiB OpTOLOHTMYHMUX BTpPy4YaHb
Mae IeBHi 0COOMMBOCTI, TPUBAJIICTD i BaXK/INBICTh
IUI1 JOCSATHEHHS MO3UTMBHMX aHATOMO-(YHK-
nioHanbHUX pesynbraTie [1, 2, 5]. Tomorpadis
nepOpMOBAHNX CTPYKTYp M AKMX TKaHMH Ta
BEPXHDbOI 1e/Ieny, HaC/TiIKV IepeHeCceHNX Xipyp-
IiYHMX BTPy4YaHb, BIiK IAIIIEHTIB Ta IX IICUXOe-
MOL{/fHMII CTaH CTBOPIOIOTHb IIEBHi OOMeXeHHs
Yy 3aCTOCYBaHHI OPTONOHTUYHMX KOHCTPYKIIiN
[6-8]. Kniniunmit eeKT MiKyBaHHA BM3HAYAIOTDH
HaNpyXeHHA i medopmariii, [0 BUHUKAIOTD IIiJ
fli€to amapatiB y 6i070riYHMX TKaHMHAX 3y0ollle-
nenHoro amapary (3IIA), conprunHAoun ajan-
TBHY nepebyzoBy [9-13]. [pyHTOBHE BUBYEHHS
ocobmuBocTell PYHKLIOHYBaHHA 6ioOMeXaHiYHMX
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CUCTEM, 10 BK/TIOYAI0Th OPTOZOHTUYHI KOHCTPYK-
nii Ta 3IIIA, B excriepyMeHTa/IbHO-TEOPEeTUYHUX
JOCTiPKeHHAX HaOyBae OCOOMMBOrO 3HAYeHHS
JUIS IOCATHEHHA ONTVMAJIbHNX pe3y/IbTaTiB pea-
6imitanii. Ile mosBonse chopmyBaTy NPUHIUIIN
OPTOOHTUYHOTO JIiIKyBaHH Ta Jioro biomexaHiv-
He OOIPYHTYBaHHS.

ITine: npoBecTn 6ioMexaHiyHe OOIPYHTYBaH-
HA IPUHIAIIB OPTOZOHTUYHOIO JIiKyBaHHA Ialli-
€HTiB 3 omHO6iuHMMYy BHI'TI.

MATEPIAJTIN TA METOIN

[IpoananisoBaHO MDKAVICUMIUIIHApHMIA — IIifI-
Xifi Ta HaBefleHO OioMexaHiuyHe OOIPYHTYBaHHSI
NPYHOUINB OPTOJOHTUYHOIO JIIKyBaHHA 137 pi-
Teil (cepemniit Bik 9,3%4,2 pokm) Ha NPMKIAi
nanieHTa P., 4o/moBivoi cTati, AKNiT 3BEpHYBCA 10
CroMaro/IorivyHOr0 MeMYHOrO LIeHTPY, Kadenpu
OPTOZOHTII Ta IPONEJEBTUKN OPTOIELUYHOI CTO-
Mmatosnorii HMYVY imeni O.O. boromonbus y Bini 5
POKM 3 IiarHO30M BpOJI>KeHe JIiBOOiYHe HacKpi3He
He3POILIEeHHS BEPXHbOI IyOM, albBEOISIPHOTO Bifi-
POCTKa, TBEPHOrO Ta M SIKOTO HifHeOIHHA mmic/s
OBOX €TalliB NEPBUHHMUX XipypriYHMX BTpPy4YaHb
(XelJIOPMHOIUIACTMKY Ta Beyomtactuky). [lia-
THOCTMYHE OOCTEXXEHHS IPOBENEHO BifNIOBITHO
«Kaptu obcrexxenns nauienta 3 BHITI i3 3I1/I»
[14]. 3 MeTOIO BUSHAYEHHSI OITUMAIbHUX PEXKUMIB
aKTUBalil OPTOLOHTUYHMX allapaTiB 3 aKTUBHMU-
MU €/IEMEHTaMM y BUIJIAJI TBUHTIB, BCTAHOBJIEHO
3aKOHOMIPHOCTi 3MiH HaIlpy>keHO-IedOpMOBaHO-
r0 CTaHy Ta BeMMYMH AedOopMaliiiHUX 3MillleHb
He3polleHNX (pparMeHTiB BepXHbOI LIeIeny Mpu
cuwtoBoMy HaBaHTaXeHHi B 50 H. IIpoananisosa-
HO nokasHuku PIII KicTKOBOI TKaHMHU BEPXHbBOI
IIeJIenV i3 BUKOPUCTAHHSAM METOZy KOMII I0TepHOI
tomorpadii (KT).

Barpkam y moBHOMY 00cs3i HajaHO iHpopMa-
Iil0 [IPO XapaKTep 3aXBOPIOBAHH:], OCOOMMBOCTI
IiarHOCTMKM Ta JiKyBaHHH, a TAKOX JOTPUMaHHA
KOHQi/IeHIITHOCT] IPY BUKOPUCTAHHI ITepCOHaIb-
HoI iHopmarii, mifnucano iHpopmaliliti 3sroau.

PE3V/IBTATU TA IX OBTOBOPEHHS

KommiekcHe — miarHOCcTM4YHe — 0OCTeXXEeHHA
nanientis 3 BHITI Bkmoyae 36ip aHamHe3y

3aXBOPIOBAHHA i XUTTS, K/IiHIYHI Cy6’€KTUBHI Ta
00’ekTVBHI MeToaN. I/l BCTAHOBJIEHHS IiaTHO3Y,
OLIiHKM IICUXiYHOTO Ta (i3MYHOTO PO3BUTKY 3a-
CTOCOBYIOTbCA KJ/IIHIYHI /1 ITapaKaiHiYHI MeTOmu.
Ck/alaHHA IJTaHYy OPTOJOHTUMYHOIO JIiKyBaHH:A
nepenbavae BpaxyBaHHSIM eTANHOCTI Xipyprid-
HIUX BTPy4YaHb Ta MYIbTUAVCUUIIIIHAPHOIO Cy-
IpoBOAY iHIMX (axiBIiB.

Bcranosneno, mo 96,4% mamiedTis (n=132)
He MaJIyi IIOBHOLIIHHOTO OPTOLOHTUYHOTO IIpexi-
pypriunoro cynposogy. O6TyparopaMu KOPUCTy-
Ba/UCh /mie 6,1% HeMOBIAT (n=8), CUCTEMOIO
DynaCleft okpemo abo pasom 3 moomepaniiHum
HasoanbBeo/sipHMM MonauHrom (PNAM) a6o
BHYTpPIIIHbOPOTOBMMM IUTacTMHKamy — 11,4%
(n=15). Ilicnsa Xei/IOPMHOIIACTUKM arapaTaMi,
CIpAMOBAHMMY Ha HIBE/IIOBAaHHA TUCKY 3MiHe-
HOI Ty61, KOpuCTyBanoch 6,6% piteit (n=9), mic-
74 BEJIOIUIACTUKM PETEHILIVHMMM alapaTamMyu —
8,8% (n=12).

ITpn 360pi anamHesy manjienta P, BigmiueHo
CKapry Ha IOPYIIE€HHA eCTETUKM, BiJKyIIyBaHHA
Ta MepeXXOBYBaHHs DKi, GOHETUKM, aKI[eHTOBAHO
yBary Ha fgedopmaliio Ta fedeKkT BepXHbOTro 3y0-
HOTO pAAy. IlifTBepIKeHO HETeHeTUYHY IPUYINHY
BpomkeHol Bagu. 3 60Ky JIOP-opranis ckapru Ha
IOpPYIIEHHs HOCOBOIO [UXAaHHA, PACHI CIM30BI
BUZIIIEHHS 3 HOcCa (IPOXORATH IepiofudHe Me-
IMKaMeHTO3He /iKyBaHH:). [IpopisyBaHHs 3y6iB
CBO€YacHe (3a BUK/ITIOUEHHSM [iIAHKM HedeKTy
a/IbBEOJIIPHOTO BiIPOCTKA).

OpTOoOHTMYHE JTIKYBaHHA PO3IOYATO 3 Iep-
mux fHiB >xntTa. KoprcryBamich o6TypaTopom,
[0 3a6e3Ie4NI0 MOX/IMBICTb IPUPOJHBOTO BM-
rofioByBaHHA 0 4 Micanis. Ilicna xeinopunoI-
JaCTUKM — QYHKIIOHAJIbHMM arapaToM IO THUITY
6a3ucy 3HIMHOrO IpOTe3y 3 IeNoTaMu y QppoH-
TaJIbHiN AinAHLi. 3 4 10 8 MicALliB — BUTOJOBYBaH-
HA 3MilmaHe. BeonnacTuky ta naacTuky Bysjed-
K1 BEPXHbOI ry6u mposeeHo y 10 micsuis, mics
940ro 6/1M3bKO POKY KOPUCTYBANINUCh PETEHLITHUM
amaparoM. [laii, 3 060’€KTMBHUX Ta CY0 €KTUBHIX
IPUYVH, OPTOJOHTIYHE JIIKyBaHHA Oy/I0 Ipusy-
IMHEHO. BifCyTHICTD €OMHOrO peecTpy girten 3
BHIII He no3BonAe BifTBOPUTH IIOBHY KapTUHY
BeJleHHA MAl[i€HTIB 3 MepIINX JHIB XXUTTH, a He-
INOCTaTHIN piBeHb [JOXIpypriuHol OpPTOMOHTII Ta
OPTOIOHTMYHOTO CYIIPOBOJY IIiJl YaC IEPBUHHUX
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XipypriyHuX BTpy4aHb € OJHIE€I0 3 IPUYMH BICO-
kol nomypenocti 311 /] y crapimomy Bili.

ITlig 9ac 06’eKTMBHOTO OOCTEXEHHS IiarHOC-
TOBAaHO MIJIKMII NPUCIHOK IIOPOXHUHM poOTa y
¢dbpoHTaNbHIN iIAHII BEepXHDBOI Ieieny, fiacTas
¢dbparmMeHTiB B IiIAHIIi a/IbBEOISIPHOTO Bi[POCTKY
61m13pKO 9 MM, HespoleHi ¢parmMeHTN anbBeo-
JIAPHOTO BiIpOCTKA 3MillleHi 110 cariTai Ta TpaH-
3Bep3aiii. BussieHo fedexT TBepaoro migHe6iHHA
3 JIOKaJli3alli€lo B IepefHiil, CepefHill Ta 3aJHin
TpeTrHax. OyHKIiA MsKOro mifHeOiHHA mHOpY-
IIeHa, TOBXIHA BKOPOYeHa, MiMiuHi M’s131 3afis-
Hi IIpy BUMOBI 3BYKY «A», HasiBHi HOpMOTpOdivHi
pyOLi HYOKHBOI TPeTHHU Ta JeBialnisa uvulae Bipa-
Bo. 3yOHa ¢dopMyna BifmoBifjae mepiogy Tumua-
COBOTO IPUKYCYy. BusHayeHo MicleBy Tinoriasiio
3y0iB. JliaTHOCTOBAHO 3MillleHHS CepefMHHOI JIi-
Hii BrpaBo. [IpuKyc mepexpecHmuili 1iBOCTOPOH-
Hil1, 3 TEHIEH1[i€l0 1o Me3sianbHoro (Mar. 1).

Harikpami pesynbraty OpPTOJOHTUYHOTO Jli-
KyBaHHA nauieHTtiB 3 BHI'TI Bgaerbca gocartu y
nepioy MKy pocTy BepxHboi 1jeneny (ppoHTab-
HOI Ta OiYHMX [ISHOK HifHeOiHH:A) Ta HOCOOPOi-
Ta/IbHOIO KOMIIJIEKCY 3HIMHUMM Ta HE3HIMHUMM
OPTOIOHTUMYHUMM amnaparaMu. Jlo TIpoOBeneHHA
YPAHOIIZIACTUKM JIIKYBaHHA IPOBOAWUIOCH 3 BU-
KOPUCTAaHHAM 3HIMHUX BEPXHbOILEIEIIHNX MDXK-
LIe/IEIIHOTO TUITY Ail alapariB 3 OK/II3IMHUMU
HAaK/T/[KaMI, OJHMM Ta JBOMA TBUHTAMI. 1X 0Co-
OnMMBOCTAMY OY/IU CEKTOPAIbHI PO3IVIN IS T1e-
peMillieHHs OKpeMuX pparMeHTiB Iie/Iel.

3Baxaroun Ha crenudiky LI ta anaro-
Mo-TororpadivHi Ta QyHKI[iOHANTbHI 0COOMMBOC-
Ti 3IIA y nanientis 3 BHITI, BuB4eHH: 3aK0HO-
MipHOCTell 3MiH HampyXeHo-ZedOopMOBaHOTO
CTaHy Ta BU3HAYeHHs BeIMYUH JlepOopMaliiitHnx
3MillleHb He3pOoIleHNX (parMeHTiB Iesienu Mpu
CHJIOBOMY HaBaHTa)KEHH1 OPTOJOHTUYHMMM KOH-
CTPYKIIifIMM, € BOX/IMBMM I IPOTHO3YBAaHHA
cTparerii sikyBaHHA. CTBOpeHO iMiTaliliHy Ta
IVICKPETHY MOJIEIIi 3 PO3PaXOBaHMMM BEKTOPAMM
cun amiutityzoro 50 H gia mogentoBaHHA nepeMi-
L[EeHDb YaCTMH 6i0MeXaHIYHOI CUCTEMH, 11O BKJIIO-
YaJia OPTOJOHTUYHMII allapaT Ta BEPXHIO 1IEIEIY,
IpY BIUIMBI KYyTOBMX pyXiB Ha 360° (opmH 06epT
rBMHTA). JMcKpeTnsaiioo eneMeHTIB imitarii-
HOI MOfielli IIPOBEEHO B HaIiBaBTOMaTUYHOMY
pexxumi nporpamuaoro komiiekcy ANSYS 12.1 3
BUKOPUCTaHHAM 10-Ty By3/noBMUX IipaMifa/bHUX
ckinuennux eneMmenTiB (CE) SOLID187 3 731865
Bysnmamu [15]. BcraHoBneHO BenmmumHM eKBiBa-
JIEHTHUX HaIIPY>XeHb B KOPTUKAJIbHIM TKaHU-
Hi kictok 3IIA 3a Misecom, MIla Ta HanpsAMoOk
IepeMillleHHA BY3/iB cucreMu. MaKcuMaabHy
KOHI|€HTPal|if0 HAlIPY>KEeHb BUABIEHO Ha BUINIIE-
BOMY BiIpOCTKY BEPXHbOI LI[e/IeNN Ha PiBHI BUIN-
Ije-IeIenTHoro 1mBa (Zyg-2yg), Ha Miclli HepeTuHy
KOMIIAKTHMX IUIACTMHOK IHA ralIMOPOBOI I1a3yXu
Ta BIWINIIe-a/IbBeO/IAPHOrO rpebHs (Zyg-Alv), Ha
Micli 3’€HaHHA KOMIIAKTHOI IIACTMHKU ropba
BEPXHBOI I1jejieny Ta KanHonopionoi kictku (TS)
3/J0POBOi CTOPOHM Ta CTOPOHM HE3POLIEHHA Ta Ha

Man. 1. BHyTpiwHbopoToBe ¢poTo nauieHTa P. 3 niBo6iuHMM HacKpisHyM BHITI
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KiCTKOBIil Ieperopof1li Hoca y Haitbi/pII BBirHy-
Tilt TO4Li HOconmo6HOro KOHTpdOopcy (N).

ITpu po3paxyHKy Mopenell BCTaHOBJIEHO, 110
gyepe3 cucTeMy KOHTPGOPCiB cepeHboI 30HU 00-
Y4 CUIOB1 HABaHTa)KEHHA Bifl OPTOJOHTIYHO-
IO anapary IepefilaBaaich Ha CTPyKTYPHI e/1eMeH-
T JIALIEBOTO 4epena. BenmvuHa eKBiBaJI€HTHUX
HaIpy>XeHb Ta iedpopMaliil BUABIIAETHCS Pi3HOIO
B [IAHKAX MOZEN, 0 CIPUYMHAE Pi3HI 3a Ha-
HPSIMKOM ITepeMillieHHs 6i0MeXaHiqHOI CHCTeMN.

Mexi KoHLleHTpalil Hanpy>KeHHA 3a Misecom
y OUIAHKAX JOr0 MaKCUMa/IbHOI KOHIIEHTpalii
IIpY MOAYIL IPY>KHOCTI KOPTUKAIbHOI KiCTKU
3500-8500 MIIa 3a naBanTaxeHHA y 50 H npen-
CTaBJIeHO B Tabmuni 1.

Hanpy>xeHHA BUABIAMNCA OUIBIIMMY Ha CTO-
POHi He3polleHHs B OKOMi Majoro (parmeHTty
BepxHboI wenenn B 1,5 pasu. IIpn npomy Bigmi-
YeHO IIPEBANIIOBAHHA Ha 3[JOPOBill CTOPOHI Y Ji-
naHLi Zyg-Alv. Y ninaHni KicTkoBOI eperopogku
HOCa Ta 3aJHbOI TPETMHM TBEpPHOro MifHeOiH-

HA IepeBaKalyl CIIM PO3TATY, HOCO-IOOHMIT Ta
BIUINIIE-a/IbBEOJISIPHMIT KOHTPOpCK B OibuIii
Mipi 3a3HaBa/Iy 3TVHY Ta 3CyBy. BcTaHOB/IEHO, 0
SKICHO XapaKkTep pO3IOAiTy HaPY>KeHb i ledop-
Maninn y girent 3 BHI'TI npaktu4no He 3aneXnTb
Bil JKOPCTKOCTI KOPTMKAaJIbHOTO IIApy KiCTOK
3IIA.

Basylouncp Ha KoedilieHTax ocmabneHHs
PEHTTEHIBCHbKOIO BUIIPOMIHIOBAaHHA, BU3HAYEHO
LIiIZIbHICTh KOMIIAKTHOTO WIapy KICTKOBOI TKa-
HVHI Y JOUIAHKAX MaKCHMajbHOI KOHIIEHTpaIlil
Halnpy>XeHHsA 3a MisecoM Ha 370pOBill CTOPOHI
Ta CTOPOHI HE3POIIEHHA NIpu [il HaBaHTa)KeHb
B opmHnusx layncdinma, HU [16] i3 3acTocoBy-
BaHHAM iHCTpyMeHTY «Rectangle» mporpamHoro
3abesnevyenns mua neperiny DICOM daiinis
«Horos». Min-Max noxasnukn PII] BkasaHo y
Tabnuni 2.

BusnaueHa MiHepa/lbHa HACMYEHICTb 3TifIHO
eMIipnyHNx 3anexHocrenn Mk PHI i mopynem
HPY>KHOCTI Y #insgHKax Zyg-Zyg, Zyg-Alv spopo-

Tabnuus 1

Hanpy>xennsa sa Misecom y gilAHKax i0ro MaKCMMa/TbHOI KOHIIEHTPAIiil pY MOZYIi
NMPY>KHOCTi KOpTHKanbHOI Kictkn 3500-8500 MIIa mpu naBanTakenni 50 H

HasanTtaxenns (50 H)
) . Mopynp npy>KHOCTi KOPTUKAIbHOI KiCTKM
JingaHKy MaKCMaNnbHOI KOHIIEHTPaLLii
Hanpy>KeHb
8500 MIla 5500 MIIa 3500 MIIa
3l0pOBa CTOpPOHA 6,7-9,5 4,1-6,1 2,7-3,8
Zyg-Zyg
cTOpoHa 8,2-15,0 5,2-9,8 3,5-6,8
He3pOIIeHHA
310pOBa CTOpOHA 12,6-15,7 9,6-11,5 6,2-8,1
Zyg-Alv
cTopora 8,1-12,1 7,2-8,0 4,7-5,4
He3pOIIeHHA
3l0pOBa CTOPOHA 12,7-17,8 8,2-11,8 5,2- 8,2
TS
cTopoHa 19,8-21,7 14,2-15,4 8,5-9,3
He3pOIleHHA
N 41,3-59,2 14,8-26,5 12,2-22,5
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Tabnuys 2

ITokasHNKM PEeHTT€HONOTiYHOI INi/TbHOCTi KOMIIAKTHOTO APy KiCTKOBOI TKAHMHM Yy Fi/LAHKaX
MaKCHMAa/IbHOI KOHIIEHTpallii Hanpy>KeHHA 3a Misecom

PenTrenonoriyHa minbHicTh
HinsAHKN MaKCMMa/IbHOI KOHIIeHTpallil HAIIPY>KeHb KOMIIAKTHOTO APy KiCTKOBOI
TKaHMHI, Min-Max, HU
3/10pOBa CTOpOHA 1405-1469
2yg-Zyg
CTOpOHA HE3POLIEHH 1067-1161
3/10pOBa CTOpOHA 1232-1371
Zyg-Alv
CTOpOHA HE3POLIEeHH 1077-1219
3/10pOBa CTOpOHA 757-831
TS
CTOPOHA HE3POILEHHA 655-785
N 1576-1631

BOI cTOpoHM Ta N BiJJIIOBifJa€ MOZYIIIO IPY>KHOCTI
Ha piBHi 6500-8999 MIla (HOpMmanbHa KOpTH-
Ka/IbHa TKaHMHA i3 IIOMiPHOIO MiHEpPA/JIbHOK Ha-
cndenictio). ¥ ginankax Zyg-Zyg, Zyg-Alv cropo-
HU He3poluleHHA Ta TS 3 060x cTopiH - Momymio
Ipy>kHOCTI Ha piBHi 3500-6499 MIla (Hu3bKOMi-
Hepajli3oBaHa IIOPMUCTAa KOPTMKa/lbHAa KiCTKOBA
tTkaHuHa) [17]. PIIl mo3Bonse xapakTepusyBaTu
JKOPCTKICTb 1 MIIJHICTb KICTKM Ta PO3INOAUINTYI
BEIMYVMHM CUJIOBOTO BIUIMBY OPTOBOHTUYHUX
amapariB. AKTMBAIIil0 TBMHTA 3a TaKUX YMOB JIO-
IyCTUMO IIPOBOAUTY HAa OffH 00€pT OfVH pa3 Ha
2-3 pHi py 1iI0K060BOMY KOPUCTYBaHHI amapa-
TOM, ajie JTiKyBaHH:A BUMAara€ IOfIOBXXEHOIO pe-
TEHILII/IHOTO TePiofy.

MopdomeTpryHi Ta aHTPOIIOMETPUYHI BUMi-
pu CKaHOBaHUX Mopeneit mwesnen [18, 19] 3 Buko-
PUCTaHHAM NIPOTPAMHOTO ITAKETY [/ CTBOPEHHA
TpUBUMipHOI KoMIT IoTepHOoi rpadikm «Blender»
(Man. 2) [O3BOMAITb BUABUTU OCOOIMBOCTI
S npu BHITI Ta fuHaMiKy OpTOZOHTUYHOTO
mikyBaHHA (Man.3), IO TPEeACTaBIeHO
TaOMMIAX 3-4.

QaxkTopaMy BIUIMBY Ha HaJlaHHA OPTOMIOH-
TUYHOI fonomoru nayiedtram 3 BHI'TI, mo noTpe-
OyI0Tb TpUBAIOi Ta CIUIAHOBAaHOI peabimitanii €

eKCTpeMaJIbHi cuTyalii (TeXHOTeHHi KatacTpodu,
emigemii, BintHa). Ilicna YPaHOIUIaCTUKY, IIPO-
BefieHol HanpukiHni 2021 poxky peTeHLiHNUIA
OPTOIOHTMYHMII amapaT He BUTOTOBIeHO. Ye-
pe3 9 MicAliB Bifj MOYaTKy MOBHOMACIITAOHOTO
BTOpPTHEHHA p¢ JiKyBaHHA Oy/lI0 NPOJOBXEHO.
Bigmiveno penypus 3IJI y Burnapi sBy>keHHA
Ta BKOPOUYEHHs 3yOHOTO PsIy BEPXHbOI IiieIeny
(3menmenus B-Sua 2,6 MM, 3' -3 Ha 2,9 MM, S1 Ha
5,3 MM, S2 Ha 2,2 MM; Sag Front Ha 5,0 MM, C-C' Ha
5,7 mM, P1-P1' Ha 3,0 MM, P2-P2' Ha 2,2 Mm).

[l mopanbIioro ikyBaHHS 0OpaHO He3HIM-
HIJ BEPXHDOLIE/ICITHUI allapart, 10 CK/IAJAETbCA
3 JINTOTO METAJIeBOTrO OIOTE/IIO Biff IPYIMUX TUMYa-
COBIX MOJIAPIB 10 AIAHKM Pi3LiiB Ha 340POBilt
CTOpOHi, rBMHTA XalpeKc 3i MTaHraMy JIs 3 €fI-
HaHHA 3 OIIOPHMMM €IEeMEHTAaMU Ta OK/IIO31HUX
HaK/IafloK. JIoCATHYTO MO3UTUBHMX aHATOMIYHUX
Ta MOP(POMETPUYHNX Pe3yNbTaTiB (Ma. 4-5), 10
IpefICTaB/IeHO y TAOMMIX 3-4.

[TanjieHT 3anMmIa€TbCA Mifi HAIMAALOM, IIPO-
JOBXXY€ KOPUCTYBATUCA OPTOLOHTUYHIUM armapa-
TOM I KOpeKIil cepeguHHoI niHii. HactynHum
XipypriyHuM €TamoM 3aIl/ITaHOBAHO KiCTKOBY
IVIACTUKY HAedeKTy anbBeoAPHOTO Bi[pOCTKY
BEPXHDbOI LI[e/IEIIN.
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Man. 2. CkaHOBaHa Mofesnb BEPXHbOI Leneny nauieHTa P. Ha NoYaTKy OpTOAOHTUYHOTO JliKyBaHHA (A) Ta nepes NpoBefeHHAM
ypaHonnactukm (b)

Man. 3. BHyTpiwHbopoToBe $oTo nauieHTa P. nepen npoBefeHHAM ypaHOMAACTUKN

Tabnuus 3
Mopdomerpuyni mapaMeTpu BepXHbOI Lfe/leny ManieHTa P. Ha M0YaTKy OpTOFOHTIYHOTO
NiKyBaHHA Ta Nepef NPOBEeJeHHAM yPaHOIUIACTUKN

ITapameTpu, Mm* B-S | 1-1' ?)bs- 2-2' |3°-3| S1 | S2 | S3 [S2-3
Ho mikyBaHHA 54,4 4,1 55,6 6,6 25,6 | 40,1 |41,2|33,6| 9,1

ITicna amapary 1 55,6 | 52 | 57,9 | 87 | 29,2 |40,1|41,2|353]| 83

ITicna amapary 2 56,4 | 58 | 60,1 | 10,7 | 31,6 | 42,9 |42,8|364| 95

*B-S - TpaHCcBep3abHMIT pO3Mip Ha MeXi TBEPHOTO Ta M AKOro MmigHe6iHHs; 1-1' — TpaHCcBep3ab-
HUI po3Mip AedeKTy Ha MeXi TBepAoro ta M skoro migHe6inHs; Db'-Ds’ - TpaHcBepsanbHuMit pos-
Mip B NMPOEKIii UCTaIbHUX TOBEPXOHb KOPOHOK 55 Ta 65 3y0iB; 2-2' — TpaHCBep3alIbHMIT po3Mip B
HPOEKIIi YICTaTPHUX TOBEPXOHDb KOPOHOK 55 Ta 65 3y6iB; 3"-3 — TpaHCBep3a/bHUII pO3Mip BETMKOTO
¢dbparmeHTy Ta ledeKTy BiNOBITHO iHii, 1[0 TPOXOAUTD Bifi TOUKM, 110 HAOI/IbII BUCTYIIA€ HA ITepe-
JHBOMY Kpai Masoro ¢parMeHTy fo MepeTyHy 3 AUCTATbHUM KPAa€EM BeMKOTro pparmMeHTy, S1 — cari-
Ta/JIbHUI po3Mip 6asucHMIL; S2 — cariTanbHMIT po3Mip Bemmkoro gpparMenTy; S3 — cariTaspHui po3mip
Masoro pparmeHTy; S3 — cariTaspHUI po3Mip Masioro ¢pparMenTy menenys; S 2-3 — gediluT TopIieBOro
3MMKaHHA
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Tabnuus 4
AHTpOIOMeTPNYHi MapaMeTPy BEPXHBOI 1fe/leny nanienra P. Ha M0YaTKy OPTOOHTIYHOTO

JIiKYBaHHiI Ta nepen NpoBEACHHAM YPaHOIUIACTUKA

ITapamerpu, Mmm* Sag Front C-C P1-P1' P2-pP2'
Jlo nmixyBaHHA 28,9 29,4 35,3 41,6

[Ticna anmapary 1 28,9 32,7 37,7 42,1

ITicna anmapary 2 31,8 35,2 38,9 42.8

*Sag Front — oBxuHa 3y6HOTO psARY B AULHII MK 3ybamu 11|21 - 14-24 (51|61 - 53-63); C-C' -
MpyHa 3yOHOTO psfy MiX 3ybamu 13-23 (53-63); P1-P1' — mmpuHa 3y6HOTO psany Mk 3ybamu 14-24
(54-64); P2-P2' — mpuHa 3yo6HOTO psagy Mix 3ybamu 15-25 (55-65)

Man. 5. CkaHOBaHa Mofesib BepXHbOI Leneny nauieHTa P. Ha eTani BigHOBNEHHA NikyBaHHA (A) Ta NicnA BUKOPUCTaHHA HE3HIMHOIO
BepxHboLlenenHoro anapaty (b)
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Tabnuus 5

MopdomeTpuyHi mapaMeTpy BepXHbOI 1enenu namienTa P. Ha eTamni BigHOBIeHHs TiKyBaHHA

Ta MicaAa BUKOPpUCTAHHA He3HiMHOTrO0 amapary

ITapameTpu, Mm* B-S II))bs_ 3'°-3 S1 S2 $3 | $2-3
BimHOBNEHHA MiKyBaHHA 53,8 56 28,7 37,6 | 39,3 | 34,2 6,8
ITicma BUKOpUCTaHHSA amapary 55,5 59,1 31,6 40,8 | 41,9 | 354 | 7,6
Tabnuus 6

AHTpoOnOMeTpMYHI MapaMeTpU BepXHbOI 1iesieny naimienTa P. Ha eTani BigHOB/IeHHA
NiKyBaHHA Ta Mic/IA BUKOPUCTAHHA He3HIMHOTIO anapary

ITapamerpu, Mmm* Sag Front C-C P1-P1' P2-P2'
BinHOBNEHHA MiKyBaHHA 26,8 29,5 35,9 40,6
ITicna BUKOpUCTaHHSA anapary 29,9 32,5 38,1 41,7

OBI'OBOPEHHA

[Tommpenicts BHITI B Ykpaini nporsarom oc-
TaHHIX POKIiB 3a/JIMIIAETbCSA CTAOIIBHOIO 1 Komu-
BaeTbcsa B Mexkax Bim 0,091% mo 0,1% [20], o
OOIPYHTOBYe HEOOXiIHICTh IIOCM/ICHHS 3aXOfiB
i3 cBO€uacHOro BUAB/IEHH:A Ta 00Ky fiTeit i3 3a-
3HAYEHVMH BaJjlaMM, a JiarHOCTMKA Ta JIiIKyBaHHA
BJMMAra€ IOCTIHOTO IIOIIYKY Ta BIIPOBAJDKEHH:
HOBMX METOZIB. PI3HOMaHITTA K/IiHIYHUX NPOABIB
IATOJIOTIYHMX TIPUKYCiB HOTpedye IOCTiOBHO-
CTi Ta €TamHOCTI XipypriyHux omepalriit i opro-
JNOHTMYHOI KOpPEKIIil, BYaCHOI JOIOMOIM CyMiX-
HUX cHenjanicTis [3, 6, 7], ampKe Ha IIOCTiIOBHICTD
BTpy4YaHb BIUIMBAIOTb HasgBHI CYIYTHI 3aXBOpIO-
BaHb [21]. IIpuitHATHOrO pe3ynbTaTy BHAETHCA
JOCATTY BUK/IIOYHO IIPY 3/1arOIPKEHOMY MeXaHi3Mi
IIOCTYIIOBOCTI Y JIIKYBaHHI KOYKHUM CIIEL[ia/TiCTOM,
IO BM3HAYeHe Y Yaci Ta 06’eMi, 3a yMOBU MOTHBa-
uii Ta posymiHHA eTamiB peabinitanii 6aTbkamu i,
MIEBHOIO MipoIo, AUTUHOIO [22, 23].

ExcTpemasbHi yMOBM CHPUYMHWIN OCOOIMBO
BMPA3HUII BIUIMB Ha CTOMATOJIOTiYHE 3OPOB S [ii-
Tell, 1[0 MAIOTh OTPUMYBATV TPUBAJINIA i 3a3/ae-
Tifib crTaHOBaHUI Kypc nikyBaHHA [9]. IlanienTn
3 BHI'TI He Manu 3Moru BYacHOI KOpeKIii opro-
BOHTUYHUX KOHCTPYKIiV, CTUKAINACH 3 iX IIOJIOM-
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KaM, He MOIVIV ITIOTPAIINTY 4O KIIiHIK 3 METOI BU-
TOTOBJ/IEHHS HOBMUX JIKyBa/bHUX YM PETEHIITHUX
amapariB. Pesynbratom 6yB penyaus I, mo
IIPOABJIABCA Y BUILAJL 3BY>KEHHA Ta BKOPOYEHHA
3yOHOrO pAARY.

BuBueHHA 0cOOMMBOCTEN OiOMEXaHIYHOI ITIOBe-
JIiHKY CUCTeM, 11J0 BKIIOYAIOTh B cebe OPTOOHTIY -
Hy KOHCTpyK1ito Ta 3IIIA B ekciepMeHTaIbHO-Te-
OPETUYHUX [OCIIIPKEHHAX € OCHOBOK AKICHOI
KOMIUTEKCHOI peabimitarii maiientiB. B ocHoBi
OOCTimKeHb IIOKIAJIeHO MeXaHiKO-MaTeMaTIHe
MoziemoBanHa [10-12] eramiB OpPTOLOHTUYHOTO
nikyBanHa 311/I. 3Ba)kar0uy Ha Ba>K/IMBICTb 3MiH
y CTPyKTypi KiCTKOBOI TKaHVWHM, IO BifOyBa-
I0TbCA B IIPOLEC AJAIITUBHOTO PEMOJIE/IIOBAHHS,
Bu3HadeHHA nokasHukiB PIII y miteit 3 BHITI i3
BukopuctanuAaM KT uepena 3 noganbinoo 3D-pe-
KOHCTPYKIIi€I0 300pakeHb € BaK/IMBUM JiarHocC-
TUYHUM KPUTEPIEM IIpY IUIAHYBaHHI XipypriyHmx
Ta OPTOJOHTUYHIMX BTpy4aHb. [Ipn ninogo6oBomy
KOPUCTYBaHHI allapaToM 3a HM3bKOI MiHepaIbHOI
Hacu4ueHOCTi KicTok 3IIIA, MOXIMBOCTI g0 iX IIe-
pebymoBy € 611bIIMMIL, 1110 JO3BOJISIE 3ACTOCOBYBA-
TV OUIBIII CUIY i3 MEHIUIMM PUSVIKOM HeraTMBHIX
edeKTiB, ajie BUMArae IojjoBXeHOr0 PeTEeHIIIITHOTO
nepiogry. Moro BificyTHiCTh mpusBena 0 penumm-
By, WO IJTBEPIKEHO pe3ynbTaTamyu Mopgome-
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TPUYHMX Ta AHTPOIIOMETPUYHMX BUMIPIOBAaHb
MOjIesiel 111eJIeIIN.

3 ypaxyBaHHAM aHaTOMO-TonorpadivHmx 0co-
6nmBocTeit HespoleHs Ta 3I]JI, 6iomexanigyHoro
OOIPYHTYBaHHS JIii OPTOZOHTMYHIX KOHCTPYKIIil
3a YMOBM ITOC/TiJOBHOCTI 1 HACTYIIHOCTi KOYKHOTO
3 eTalliB JIIKyBaHHs, BOAYA€THCs TOJIOBHE 3aBJjaH-
HS KOMIUIEKCHOI peabimitanii piteit 3 BHITI,
[0 TIO/IATA€ y 3alobiraHHi OPTOrHATOXipypriv-
HIUX BTPy4YaHb, Bi[JCOTOK fAKuX cArae Big 14%
1o 75% [24].

Ycenimne nikysBanna manientis 3 BHI'TI Buma-
ra€ KOMaHJHOI poOOTI MiX Xipyprom, OpTOmOH-
TOM Ta IHIIMMM YI€HaMMU MYIbTUAUCHUIIIiHAD-
HOI KOMaHJM 3 METOI0 JOCATHEHHS OIITMMAaJIbHOIL
3y6o-nuieBoi ectetuku [25]. [I1s cporieHHs Ta
HOKpAaIlleHHs] KOMIUIEKCHOI peabimitanil fomuinb-
He CTBOPEHH:A €QMHOro peectpy pirenn 3 BHITI,
110 /IO3BONMUTDH BiJTBOPIOBATY IIOBHY KapTUHY
BeleHH ITalli€HTiB.

BMCHOBKMH

IIpn nmixysBanni gitenn 3 BHITI BaxxnuBum €
NOTPUMMAHHA CKOOPAMHOBAHOIO A/JTOPUTMY pe-
abimitanii, ycmix 3aseXXuTh Bifj CBO€YaCHMX Ta
tororpado-PyHKI[iOHAIBHUX ~ MiJTOTOB/IEHNX
XipypriyHux BTpy4aHb 1 IOCIIJOBHOI OPTOMOH-
TUYHOI KOPEKIil 3 BU3HAYEHHAM 3aKOHOMIpPHOC-
Teil 3MiH HaIpy>KeHO-epOPMOBAHOTO CTaHY Ta
Be/IMYMH JeOopMaliiiHNX 3MilljeHb He3POIeHNX
¢dbparmMeHTiB BEpXHbBOI LIe/TeIN.

Kondmnikr iHTepeciB. ABTOpY JaHOTO PYKOIIN-
CY CTBEpPXXYIOTb, 1[0 KOHQJIIKT iHTepeciB mif Jac
BJ/KOHAHHA TOCTIPKEHHSA Ta HAIIMCAaHHA PYKOIIN-
Cy BiICYTHIIL.

JI>xepena ¢piHaHCyBaHHA. BUKOHaHHA TaHOTO
IOCTiIKeHHA Ta HAIlMCAaHHA pyKomucy Oyno Bu-
KOHaHO 0e3 30BHIIIHbOrO (piHAaHCYBaHHS.
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Background. Treatment of children with congenital cleft lip and palate (CLP) begins at birth and continues until
adulthood, requiring a multidisciplinary approach. Each of the stages of orthodontic interventions has certain features.

Aim: to conduct a biomechanical substantiation of the principles of orthodontic treatment of patients with
unilateral CLP.

Materials and methods. An interdisciplinary approach was analyzed and a biomechanical justification of the principles
of orthodontic treatment of 137 children (average age 9.3+4.2 years) was given, using the example of patient P., who applied
to the clinic at the age of 5 with a diagnosis of congenital left-sided cleft upper lip, alveolar process, hard and soft palate after
cheilorhinoplasty and veloplasty.

Results. A complex diagnostic examination of patients with CLP included collection of anamnesis, clinical subjective
and objective methods. A simulated and discrete model was created to simulate the movements of parts of the biomechanical
system, which included the orthodontic appliance and the upper jaw, from 360° angular movements. At the same time,
calculated force vectors with an amplitude of 50 N were used. The X-ray density of the compact layer of bone tissue under the
influence of loads was determined. Characteristic features of the formation of dentognathic deformities in patients with CLP
and the dynamics of their orthodontic treatment were revealed using morphometric and anthropometric measurements of
scanned models of jaws.

Conclusion. In the treatment of children with CLP, it is important to follow a coordinated rehabilitation algorithm;
success depends on timely and topographically and functionally prepared surgical interventions and consistent orthodontic
correction with the determination of patterns of changes in the stress-strain state and the magnitude of deformation
displacements of unfused fragments of the upper jaw.

Key words: developmental defects of the maxillofacial area, orthodontic appliances, stress concentration, X-ray
density, rehabilitation.

92 ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayxa Ykpainu, 2024, Vol. 20, Ne 3



PUBLIC HEALTH / TPOMALCHKE 30OPOB'q

DOI: https://doi.org/10.32345/2664-4738.3.2024.11
YIK: 614.2:617.7

MEJIVKO-COIIATBbHI ACIHEKTU O®TAJIBMOJIOTTYHOI ITATOJIOTII:
PI3HOCTOPOHHIN IIOT/IA HA ITIPOBJIEMY

! enuctox /1. 1. https://orcid.org/0000-0001-7073-7364
2 Meoseooscvka H. B. https://orcid.org/0000-0003-3061-6079

! HayionanvHuii yHieepcumem oxoporu 300pos’st Yxpainu imeni I1J1. lllynuxa, Kuis, Ykpaina
? Kuiscokuii misnnapoonuti ynieepcumem, Kuis, Ykpaina

eye_ec@health.kiev.ua

AxTtyanbHicTh. O0yMOB/IeHa Ba)XX/IMBICTIO IOBHOL[{HHOTO 3JOPOBOTO 30POBOTO CIPUITHATTA MAMA AKICHOTO >KUTTA
i Ipale3faTHOCTI Pi3HUX 3a BiKOM KaTeropiii HaceneHHA. IIporHO3HiI po3paxyHKM MDKHApOJHUX eKCIEPTiB HOBOAATDH
HasBHICTb 3POCTAIOYMX TEHJEHIill moummpeHHs odrTanbMoIoriyHol ImaTosnorii, 3a Axkumyu fo 2050 poKy IPaKTUYHO
TpeTMHA HacelleHH: [UIaHeTU MaTyMe TIOpYLIeHHA QyHKIiil 30py. EdexTuBHa opraHisanlisa Megu4HOI OMOMOTY B YaCTUHI
HaJaHHA IIOCTYT IaljieHTaM i3 ckapramu Ha IopyuieHHs QyHKIIilI 30py Mae BpaXOBYBAaTU Cy4acHi CBiTOBI TeHeHLIl, 6yTn
KOMIUIEKCHOIO i3 3ay4eHHAM (axiBLiB MeguKkis (0dTanbMoIOriB, ciMeliHMX TiKapiB) Ta LIeHTPiB IPOMAICHKOTO 3[JOPOB 4,
IPOMaJCbKUX OpTraHisaliiil Ta 06’ eIHaHb.

Line: pocnmimxeHHs OYI0 3'ACYyBaHHA Cy4aCHMX MeJMKO-COL[ja/IbHUX acCIeKTiB o¢TaabMONIOriyHOl IaTonorii,
pe3ynbTatiB JOCI/PKeHb B PO3BMHEHMX KpaiHaX CBiTY IIOAo ocobmiBocTell GpopMyBaHHA TATaps XBopob oka Ta Jioro
IIPUIATKOBOTO amapary.

Marepianu Ta Metomm. MaTepiaroM /i JOCIIKeHHA CIyryBamu HayKoBi myOimikanii mono (akTopiB pusuky Ta
3HAYVMMOCTI HOpylIeHb (QYHKIIN 30py, 0COOMMBO B AMTAYOMY Ta IJJIITKOBOMY Billi, MeIMKO-COLiaIbHUX AaCIIeKTiB
iX BIIMBY Ha Tpalle3[aTHICTb, Colliamisallilo Ta AKiCTb XKUTTSA MAIli€eHTiB pisHOro BiKy. MeTomaMm HOCTif>)KeHHA CTalu:
CUCTEMHMI MiAXiJ Ta CUCTEMHMI aHaJli3, KOHTeHT-aHali3, 6i6/1i0ceMaHTUYHIIT METOS,

PesynbraTi. BoHu DOBOfATH MepCrieKTVBYU peasisanii MeaMKo-IIpodiTaKTUIHMX CTpATeTill Ipy HaJjJaHHI NepBUHHOI
Ta CrenianisoBaHoi 0OQTaIbMONOIIYHOI MeAVYHOI HOIOMOTH, 3 OIVLIy Ha BaroMmil MeIMKO-COLaJbHUIl Tsrap
odTanbMONaTONOr], IPUBEREHO PO3IOAIT HO30/IOTii 3a KJIaCOM XBOPOO OKa Ta JIoro MpUAATKOBOIO alapaTy, AKi JacTinie
BCBHOTO 3YCTPi4AIOThCA B OKPEMUX BiKOBUX rpynax. JJoBefieHO, 10 MOMMPeHicTh 0pTanmbMOIOri9HOI IaTOMOril 3pOCTaE 3
BiKOM, HaliBM1Li I piBHI pEECTPYIOTbCA Y BiKOBIi IpyIi 65 POKiB i cTapiue.

BucHoBOK. BaxxuBe Mefuko-conianbHe 3Ha4eHHs PO3/IafiiB 30poBMX (YHKIII B pi3HOMY Bilji IIOTEHLIIIIHO 3arpoXye
BUHVKHEHHIO IHBaIiJHOCTi, NOpPYLIEHHIO colliami3alil Ta Ipale3gaTHOCTI OQTanbMONOTIYHMX XBOpPUX. 3pocTarode
MEJIMKO-COllia/IbHe 3HaYeHHs XBOPOO OKa B HAlll YaC BICYBA€ OHOBJIEHI BMMOTH 10 OpraHi3alii HaflaHHA 0pTaIbMONOTi9HO]
TOTIOMOTY Pi3SHMM BE€PCTBAM HaCe/IeHH.

KnrouoBi cmoBa:  odranbmornoriyna
MEIMYHOI JOTIOMOTH.

IIATOJIOTif, ~ MENMKO-COLia/IbHe  3HA4YeHHd, OpraHisalis  HaJaHHA

AKTyanbHicTh. 3 TOYKM 30py e(deKTUBHOIO
yIpaB/liHHA HaJaHHAM OQTaJIbMOJIOTIYHUX IIO-
CIIYT Ta 3 METOIO 30i/IbIIeHHS IX JOCTYITHOCTI JIs
BCiX 0e3 BUK/ITIOYEHHS BepCTB HACETEeHHS Pi3HMX
BIKOBMX KaTeropiu, NepBUHHMI JOITIAJ 3a OYMMa
Mae nepenbdavaTy y4acTb Ta B3a€MOJi0 KBamidi-
KOBaHMX (axiBI[iB IEPBUMHHOI MeVYHOI JIOIO-
MOI'M, JIiKapiB-CIIeliamicTiB, ONTOMETPUCTIB Ta
IleHTpiB TPOMaZICBKOrO 3[0pOB’s, HMpOdimbHMX
TPOMAJICBKMX OpraHisaniii, o6’egnanp [14, 17,
36, 56]. MeToI0 Takoi B3aEMOIil BU3HAYEHO 3a/0-
BOJICHHSI MICIIeBMX ITOTpe® IpoMajy HOCTATHIM

00CATOM MeIVMYHOI IONIOMOTM y BUIIAJKy HasAB-
HOCTi cKapr abo BMSB/IEHVX IOPYIIeHb QYHKIil
30py y nanjieHra. Taka B3aeMOZis 3 ypaxyBaHHAM
perioHabHUX 0COONMMBOCTEl MOTPeb y HafaHHI
o TaIbMOJIOTiYHOI JJOTIOMOTY, 3a Y4acTi y mep-
BUHHOMY JOITIA[I 3a OYMMa JIiKapiB 3arajbHOI
MPAKTUKU-CIMEIHUX JIIKapiB, ONTOMETPUCTIB,
CEpENHbOrO MEUYHOTO IEPCOHANy, fAKi IIpaljio-
I0Tb 3 O(TaJbMOIOraMy, TOBOAUTH 3HAUUMICTD
Ta BOK/IMBICTD 30epe>keHHs 30pOBUX (PYHKIN
HOYVMHAIOYM 3 PAaHHBOTO JUTSIYOro BiKy [1, 8, 21,
36, 48, 63].
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CupuitHATTA 30poBoi iHpOpMalii € 3HAYNMUM
st GOpMYBaHHS KOMIIOHEHTIB SIKOCTi >KMUTTH,
BTpaTa AKNUX Yy IMAl[IEHTIB IOXU/IOTO BiKy CIpuIi-
Ma€eThCsl HaliBakye. 3a NMPOTHO3HMMU ITyOniKa-
nigmu excrepriB BOO3, ogHO4YacHO i3 TeHeH1IiA-
MM JIO 3pOCTaHHA O4iKyBaHOI TPUBAIOCTI XKUTTH,
30i/pIIeHHs TUTOMOI Baru 0ci6 cTapioi BikoBoi
TPYIM Y BIKOBiil CTPYKTypi HaceneHHs OinbIuo-
CTi KpaiH €BPOIIENICBKOIO PErioHy, MPOTrHO3Y€ETh-
Cs1 3pOCTAHHS MOIIMPEHOCTI 0 TaNTbMOJIOTIYHOL
natosiorii [4, 43].

Iinp: 3’scyBatu cy4acHi MeayKo-coIjianb-
Hi acmekTy Ta 3MiHM TMOITIARY Ha (OPMYBaHHS
Tsraps o¢TasbMOJIOTiYHOI HATONOril B Pi3HMUX
KpaiHax CBiTy, BK/I4amounm YKpainy. Marepia-
TaMu Ui TOCTI[PKEHHS CIyryBamy IyOsikarii
pEe3ynbTaTiB Cy4YaCHUX HAYKOBUX JOCIi/KEHb
I[OJI0 3HAYMMOCTi MOPYILIeHb 30pOBUX (YHKIIIIL,
HeraTVBHI MEIVKO-COLia/IbHi acleKTy BIUINBY IX
HasABHOCTI Ha Ipalle3faTHICTb, COLiamisanid Ta
AKICTb )KUTTA NaLi€HTiB Pi3HOro BiKy. MeTtomamu
1A TIPOBENEHHA HayKOBOTO NOCTIPKEHHA CTa/IN:
CUCTeMHMUII IIigXif Ta CMCTEMHII aHasli3, a TAKOX
KOHTEHT aHaJIis.

PE3YJIbTATU

Amnajis HayKOBOTO KOHTEHTY 3 METOI0 pea-
nisalil HamiYeHMX 3aBJaHb BUABUB HaCTYIIHE.
[Tpo6nemu 3pocTaHHS MOMMPEHOCTI 0TaTbMO-
JIOTIYHOI IIATOJIOrII cepel; Hace/IeHHA Pi3HOIO BIKy
CTAIOTh IIPEAMETOM HAayKOBMX JOCII/KEHDb B Pi3-
HIX KpalHax CBITY.

HemocratHa axkTuBHICTD HpOdimakTMYHUX
CTpaTeriyl Ta 3Ha4Ha IIMTOMa Bara HECBOEYaCHO
[iarHOCTOBaHOI OQTa/IBMONOriYHOI  MATOIOTI],

KO/IJ BIIEpIIE /IialHO3 3aXBOPIOBAHHA BCTAHOB-
JIIOETHCSI OMHOYACHO i3 KOHCTaTalli€l0 HasBHOCTI
BTpavyeHuX QpyHKIIill 30py, B pisHUX HaYKOBUX JI0-
CIIJDKEHHAX BU3HA4YeHI NPUYMHAMY, fAKI IOTpe-
OyI0Tb IepIIoYeproBoro ycyHnenss [1, 13, 15].
PanionanpHa opraHisanis HajaHHSA 0P TaIBMO-
JIOTIYHOI Ta IIEPBMHHOI MEIVYHOI JOIIOMOTY Hace-
JIEHHIO Ma€ BpPaxoByBaTy 0COOMMBOCTI popmy-
BaHHS OQTa/IbMOOTiYHMX HO30JIOTiT, 30KpeMa
ix 6e3CMMIITOMHMIT TI0YATOK, sIKUi1 6e3 3ampoBa-
JPKEeHHsI CyYacHMX e(deKTUMBHUX MeRMKo-mpodi-
JAKTUYHUX CTPATEriN CIIpUA€ PO3BUTKY HEIIOMIT-

HOTO JyIA Ialji€eHTa IIaTOJIOIiYHOTO IIPOLECY, 1110,
B CBOIO Y€PTY, 3TO[JOM IPOABIAECTbCA 3HAYHUMMU
BTparamu (yHKIi 30py (karapakTa, ITTayKoMa,
BiKOBa MaKky/nogucTpodus, fereHepanis ciTKiBKu,
To10). Pe3ynpraTy HayKOBMX JOCII/KEHb ITOKa-
3ay, 10 YacTVHI XBOpob opraHa 3opy (mo 40%)
IpY CBOEYACHOMY e(deKTMBHOMY OQTanbMOIO-
riYHOMY BTPy4YaHHiI MO)KHa Oy0 6 3amobirtu, a
TOMY aKTya/JIbHOCTi HaOyBa€e BMBYEHHS He JIMIIe
ocobnuBocTeit GOpMyBaHHs HO3OJIOTIN, Cydac-
HuX (akTOpiB PU3UKY, aje ii BUBYEHHS iX Mefu-
KO-COL[ia/IbHOTO 3HA4YeHHs, MeauKo-mpodinak-
TUYHUX TEXHOJIOTNI PaHHbOIO [IarHOCTUYHOIO
BTpy4aHHs [1, 2, 5, 24, 37, 43, 59, 60].

Brpara ¢yHk11iit 30py Ma€ CyTTEBUII BIUIMB Ha
KOMIIOHEHTU AKOCTI >KUTTSA MaljicHTa [4].

Odranbmororiyna marosoris Moxke ¢opmy-
BaTUCA AK YCK/IAJHEHHA CUCTEMHUX, €HIOKpPMU-
HOJIOTIYHMX, Kap[i0/OTiYHMX Ta IHINMX 3aXBOPIO-
BaHb opraHismy. Tak, cnenudivni cynuHHi 3MiHN
Ha OYHOMY JHi [iarHOCTYIOTbCA IPU L[YKPOBOMY
niaberi, aprepianpHill rineprensii, aHriockrepo-
3i, rinepminigemii, aHeMii, rimoronii, tomo. Ji-
abeTVyHa aHTiOPETMHONATIsA, PUSUK PO3BUTKY
AKOI 3pOCTa€ i3 TPUBAJIICTIO 1 arPECUBHICTIO IIe-
pebiry nykposoro miabety € HaiyacTiliuMm 70ro
MIKPOCYJVHHMM YCKJIaJIHEHHAM, PO3SBUTOK SIKO-
ro cyyacHa o(TajbMOJIOTiYHA HayKa i MpaKTUKa
3/JaTHA 3aTPMMYBATHU 3aBJAK) PAHHbOMY MeIW4-
HOMY BTpy4aHHIO (7, 13, 24, 43, 45].

MepyaHmnit acrieKT o TarIbMOIOTiYHOI TATOJIO-
rii mosnsArae i y 36inpiieHHi aGCOMIOTHOI KiNMbKOCTI
3BepHEHb 3 CKapraMy Ha IOpyLIeHHS (yHKIIii
30py, 3pOCTaHHI MOTpeb y npodilakKTMIHKUX Or-
JIAfAX, BKIIOYAI0YY OOCTeXeHHA OKa I BVAB-
JIEHHSI TOYaTKOBUX «0e3CHMIITOMHUX» CTafii
XBOpOO y OKpeMoro maiieHTa [36, 51].

Yepe3 Hu3bKy iH(POpPMOBaHICTb HaceleHHs
PO BM3HAYEHY PEry/LIPHICTh MPOMiIMaKTUIHNX
IIaTHOCTMYHMX O06OCTeXeHb Y odTaapmorora,
BiZICOTOK CaMO3BepHeHb 3 NMPOQIIAKTUYHOI Me-
TOI0 € JOCUTb He3HayHuM. Husbka JOoCTynHiCTH
odranpmornoriyHoi momomoru (¢inaHcosa, puc-
TaHII}{HA, TOIIO), BiACYTHICTH CTpaxoBKM abo
BIIEBHEHICTb Y Bi[ICYTHOCTI moTpebu y mpoxop-
YKeHHi 00CTeXXeHHs Y 0PTaIbMO/IOra, BifICy THICTD
noBipu o nmikapst odrampMosora py 3BepHeHHi,
BUABJIEH] YaCTUMM IIPUYMHAMY HECBOEYACHOI Ji-
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arHOCTVIKY TIOPYLIEHHS 30pOBUX (QYHKIiNl B pi3-
HUX KpalHaxX €BPOIENICHKOro periony. JJomarkoBo
[0 IMX IPUYMH, CaMe CepeJl HacelleHHA YKpaiHu
BUCOKVM € BiICOTOK caMOCIpu3HaueHb abo Oe3-
KOHTPOJIbHMX 3 OOKY MEIUYHOIO IIePCOHATy ca-
MOIIpV3HAY€Hb IMAljlEHTaMM AK JIIKApCbKUX IIpe-
I1apariB, TaK 1 OKY/IAPIB, HAIIPUKIIAL I/IA KOPEKIIil
npecb6iomii [50, 52].

AHani3 mommpeHocTi XBOpob Oka cepepn Ha-
CeJIeHHs PI3HUX KpalH CBITY BMABUB 3POCTAHHA
IOKa3HUKIB aHOMasiil pedpakuii (acTurmMaTusm,
Mmiomis, rimepmerpomis), mpec6iomii, cBoeyac-
He 3BEpPHEHHA 3 IPUBOAY AKKUX [I0 CIeljaicra
o¢ranbpMosIOra Ii/IKOM MO>Ke BUPILIIATY BCi ONTHY-
Hi mpo6/ieMu MaljieHTa, a TaKOXX IOTIepeUTI BTpa-
™1 30poBuX yHKLi [2, 6, 11,12, 25-27, 31, 34, 38-
42, 44].

BrpoBa/ykeHHA  Cy4acHUX  MeaMKO-IIpodi-
JIAKTUYHUX TEXHOJIOTiNl BUMarae mpobmema IO-
IIVMPEHHS IJIAyKOMM, OiIbIICTh BUITAAKIB sIKOI
BB)KAIOTb HENiarHOCTOBAHMMM dYepe3 Oe3CuMII-
TOMHICTh Hepebiry 3axBOprOBaHHA. 3a IaHUMMU
HayKOBUX [IOC/I/DKEHb [iarHOCTOBAHY IEPBUHHY
BiJKPUTOKYTOBY ITTayKoMy Mae Oinbure 2 % Ha-
CEeJIEeHHA CBITY, IOIIMPEHICTh INAYKOMU 3POCTAE
3 BIKOM. 3a IIPOTHO3HMMM PO3paxyHKaMu B AMe-
puni o 2050 poKy [iarHo3 IEePBMHHOI BiIKpM-
TOKYTOBOI IJITayKOMM MaTMMYTb 7,32 MilbiiOHa
aMepuKaHIliB, HaibibuIa pemorpadiuna rpy-
Ia 3 UMM 3aXBOPIOBAHHAM II€PEMICTUTHCA Bif
He-iCTAaHOMOBHMX OTOLIKipMX >KiHOK CTapIIOro
BiKy [1, 61, 63].

[l HacenmeHHs crapumx BikoBuMX rpym (65
POKIB i cTapiie) 3poCTaly0l0 IPUYNHOIO BTPATH
30py cTa€ BikoBa Maky/sipHa fereHeparnis (BM]I).
Tak, cepen HacenmenHa CIIIA Bixkom 40 pokiB i
cTaplile y Maibke 3 MinbiioHIB oci6 miarHocTOBa-
HO BIKOBY MaKy/sipHy fereHepario. Ille 6m3pko
25% oci6 BikoM 65-74 pokiB i 33% oci6 75 pokiB i
crapue y CHIA 7imosipHo MmatumyTh BM]I, 3 me-
peBa)KaHHSAM II TOLIVPEHHS caMe cepep OiTomLIKi-
pUX aMepuKaHLiB [43, 63].

[71s1 6inbIIocTi XBOPOO OKa BIACTUBUM € XPO-
HiYHMII TepeObir, KoM MPOTATOM BCHOTO KUTTS
HalieHT nmoTpebye MegYHOro HAIIANy ab0 KOH-
CY/IbTaTMBHOIrO Ccynposopy. IIpukmamom Takoro
3aXBOPIOBaHHA, IOLIMPEHICTh AKOIO OCTaHHIM
qacoM 30iMbLIYETbCS Cepefi HaceleHHS CBIiTy €

XBOpo0Oa CyXOoro OKa, HasBHICTb SIKO1 (32 TaHUMU
Pi3HUX JOCTIHMKIB i giana3oHi Bif 7,4% no 33,7%
B Pi3HMX IOY/IALIAX) IPU3BOAUTD IO CUMITOMIB
nucKoMOopTYy, IOPYLIeHH: 30y i HecTabiIbHOC-
Ti C/IbO3HOI IUIIBKM, 3 MOXKJIMBUM IIOIIKOJKEH-
HSIM IIOBEPXHi OKa. XBOpoba CyXxoro oka 4acrinre
3ycTpidaerbcs y 0cib 3 ayTOIMYHHMMM 3aXBOPIO-
BaHHsMI, Y )KiHOK B IIOCTMeHOIay3i Ta y ocib mo-
XMyoro Biky [1, 32].

HasBHIiCTh KinbKOX 0@TanbMONOTIYHNX 3a-
XBOPIOBaHb, 200 IOsiBa BIKOBUMX 3MiH (PYHKIl
OKa YCK/IAHIOE Iepebir BKe HasABHUX Yy HbOMY
xBopo6. Tak, po3BUTOK KarapakTu abo Imayko-
MM Ha T/1i aHoMaUtil pedpakiiii, HapuKIazg Miomii
BJMICOKOI'O CTYIIEHIO, 3 BMCOKOIO JIO7IE0 IMOBipHO-
CTi MaTMMe yCKIagHeHui1 nepe6ir [28-30, 33, 57].
HasBHicTp mykpoBoro piabety, puciimigemiin ta
IHIIMX €HJOKPUHOIOTIYHMX, CUCTEMHMUX 3aXBO-
pIOBaHb CIPUYMHAIOTH IepefYacHi BiKOBI 3Mi-
HJ 30pOBOrO aHaji3aTopa, B TOMY 4MCi 13 po3-
BUTKOM KaTapaKT! B MOJIOJOMY IIPalie3JaTHOMY
Bini [6, 22, 63].

Bci BumenaBenieHi MeMYHI acIIeKTH CIPUYM-
HAIOTb 3pOCTal04ye HAaBaHTaKeHHA Ha ogTasb-
MOJIOTiuHy C/y>k0y perioHy um KpaiHu, je BU-
BYAIOTbCA MENMYHI acreKTy oQTanmbMOJIOTiYHOI
IaTosIoTii. B cBO€ 4epry spocTanuA ii mOMmMMpeHo-
CTi CIIpUYMHAE COLia/IbHO-€KOHOMiYHe HaBaHTa-
JKEHH#, AK Ha CaMOro IaIliE€HTa, J10r0 POANHY, TaK
i Ha CcTy>KOM OXOPOHM 3IOPOB’SI Ta MeJU4YHe 3a-
6esneveHHs. B mepury yepry e mocriitHi BuTpa-
TV Ha JTIKYBaHHs Ta IIOB sI3aHMUX i3 LIMM COIlia/bHi
BUJIATKY IIpU BTparti 3opy (7, 23, 62].

Pesynbraty ocTaHHIX JOCiI>KEHD COLjia/IbHO-€-
KOHOMIYHUX Ta MEINYHUX ACIEKTiB OPTaIbMOJIO-
TiYHOI IaTOJIOTil MOKa3au, o 3arajbHi eKOHOMIid-
Hi BUJIATKY 32 L[M KJIACOM XBOPOO IS JOPOCINX
oci6 BikoM 18 poxkiB i crapure y CIIA ckmafgaoTb
6inpire 150 mpp. pomapis CIIA, sxi 3pocraru-
MYTb IO Mipi 3pOCTaHHA «IIOCTAPiHHSA» HaceleHHA
KpaiHu, ajpke 611bIIicTh nux BuTpat (55%) crocy-
Ba/IMCs 0cib BiKOBOI rpymu 65 pokiB i crapiue. B 11i
BUJIATKY OY/I0 BKIIOUEHO IIPsAMi BUTPATy Ha TOITIAL,
3a oyyMa i 3aco6v 30pOBOI TOTTOMOT'Y, TaK i HelIpsi-
Mi BUJATKM 4Yepe3 3HIDKEHHA IPOAYKTMBHOCTI,
3HIDKEHHA AKOCTI )XUTTA Ta BTPATy He3a/IeXKHOCTI,
comiamizanii xBopoi moayHau. Po3paxyHok 30uTKiB
3 IPUYMHY HAsSBHOCTI O TaIbMOJIOTiYHO]I [1aTOIO-
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ril yepe3 BTpATy NPOLYKTUBHOCTI Mpalli HAIIPAMY
IIOB's13aHi i3 BIKOBOIO rpymoro HaceneHHs o 40 po-
KiB, i po3Mipu Takux 30UTKiB csraoTh Oinblie 21,6
MJIPJ. [ONapiB 3arajabHOI BapTOCTI BUTpAT 4Yepe3
BTpaTy 30py Ta posnaay oka. Haitbimpm Butpar-
HVIM CTAHOM OKa Ta 30PY Y JOPOCINX € pedpaKiiii-
He nopyiienHs (14,2 mipp. monapis). Karapakra
€ JIPyTUM HaigopoxunM posmazom (10,6 mpp.
IoMapiB), i mic/isL Hel Cifiye CTirmoTa Ta MOraHuUi
3ip (9,9 mipp. nonapis). Butpatu Ha posnajgy cit-
KIBKM Ta IJIayKOMY CKJ/Ia/y BigIIOBigHO 8,6 MIIpH. i
5,7 M7Ipp,. ponapis. Xo4ya Kopekiis pedpakiiliHOro
HOPYLIEHHS € HallO1/IbIII BUTPATHOIO Yepe3 BEeIUKY
IOLIVMPEHICTD LIbOTO CTaHY y JIOPOC/IOTO HACe/IeH-
HSI, BUZIATKM Ha KOPeKIilo pedpakiiifHOro mopy-
IIeHHs 30pYy Ha OJHY 0CO0Y € HIDKYMMM, HDK BCi
iHmIi posmazu oka Ta 3opy npu6mm3HoO Ha 81 fomap
Ha 0coby Ha ofMH pik [62].

AkueHTV TpodiIaKTUYHOrO mifxomy Qopmy-
BaHH 30pOBMX (PYHKIIiV cepey] HaceleHHs Pi3HOTO
BiKy MalOTh OCOO/IMBOCTI B Pi3HMX BiKOBMX IPYIIax.
Tak, 111 HacelleHHA MOJIOJOrO Npale3JaTHOrO BiKy
(18-39 poxkiB), 6inbuIicTh BUIIAJKIB 0dTanbMOIO-
riYHMX 3aXBOPIOBAHb I10B s13aHi 3 pedpaxiiitHuMu
MOPYLIEHHAMY Ta TPaBMAaTMYHVMMM ITOIIKO[KEH-
HAM OKa [3, 9, 16].

BinbIe onoBuHY BCix 0ci6, AKX TiKyBam Bif
TpaBMM OKa, MaloTh BiK 18-45 pokis, a mainke 30%
3 HMX — Bik 30-40 pokiB. OcBitHi, mpodeciitHi Ta
HerrpodeciitHi 30poBi BuMoOrn jyis oci6 1iei Biko-
BOI I'PYIIN € CYTTEBVIMI, & TOMY 3Ha4eHHs HabyBa-
I0Tb YMOBM LIOJCHHOIO POOOYOTo HaBaHTAXKECHHS
Ha poOOYOMY Miclli, HEeOOXifHICTb peryasipHOro
morsifly 3a ourMa, (pi3MYHO aKTMBHMII CIHOCIO
XXUTTS, 0OOMEXeHHS BXXVBAHHS aJIKOTOIIO, BiIMO-
Ba BijJ KypiHHA. PanionanbHi NOBEiHKOBI 3BMYK,
II0B’A13aHVIMY 3 MEHIIVIM PM3JMKOM PO3BUTKY 30pO-
BOI HEJJOCTATHOCTI, JO3BOJIAIOTH JIOBIIIE 30epiraTu
3opoBi ¢pyHKIii B HOpMi [8, 10, 19].

HesBakaroun Ha Momopmii Bik He IOTPiOHO
BTpayaTy IWIBHOCTI IOJO NPOQIIaKTUKM I71a-
ykoMM Ta O(TarbMOJIOTIYHMX IPOsIBiB [iabery.
B niit BiKOBiJl Ipymni MoO)Ke IOYMHATNUCA BVMHUK-
HEeHHS IJIayKoMM, 0coOmmBo cepen adpo-amepu-
kaHIiB. OdTanpmororiuni mposiBu fiabery Bce
YacTille 3yCTPiYaloTbCsl Y MOJIOAUX OCi0, cTaroun
IIPOBIJHOIO IIPMYMHOIO CIIIIOTU Cepef] aMepUKaH-
1iB mpareszatHoro Biky. Ilepiomuuni o6cTexeH-

HA € HeoOXimHMMU 11 3a0e3ledeHHs] PaHHbBOTO
BUSIBJIEHHS IOTEHIITHO HeOe3IeYHUX I 30py
pO3/IafiB, a TAKOXK IS MATPUMKM 30pOBOi edek-
TUBHOCTI Ta MPORYKTMBHOCTI mpamni [18, 20, 58].
Hna BikoBol rpynm HaceneHHA 40-64 poku, [ia-
THOCTOBaHi pedpaxiiiiHi mopyieHHs, npecoiomis
He € pifKicTio, MOTpeOyIoTh SIKHAMIIBYU/IIOL KO-
PeK1iil, OCKIIbKY MOXKYTb IIPU3BECTY O CYTTEBOTO
IIOTipIIEHHA 30Dy, BIUIMBAIOTb HAa HE3aJIeXXHICTDb
JIIONVIHM, SIKICTD XXUTTSA Ta Bo6pooyT [35, 46]. He-
CKopuroBaHa IpecOiomisi (3MeHIIeHHs 3IaTHO-
cTi 30cepenuTIIcs Ha 6/M3bKilt pobouiit BifcTaHi)
MO>Ke BUK/IMKATV 3HAYHUI 30pOBUIT AMCKOMOOPT
Ta, MPOTPECYI0YM IOBiIbHO, HETaTMBHO BIUIVBA-
TY Ha 3[JaTHICTh 4iTKO POKyCcyBaTmCs Ha OMM3bKIl
BizicTaHi 6e3 gonomory onTr4yHOI Kopekiii. Ocobn
1ji€i BIKOBOI IPymyM TaKOXX MAIOTh OIBIINIT PU3KUK
POSBUTKY OYHMX 3aXBOPIOBaHb, TAKUX AK BiKOBa
MaKy/IsIipHa JleTeHepallis, KaTapakTa, JjiabeTndHa
peTuHomnartisa Ta rmaykoMa. OCKibKM 1i 3aXBO-
PIOBaHHA 4acTO € 0e3CMMITOMHVIMM Ha paHHIX
eTarax, KO/AM BOHU IiiJal0TbCA JIKYBaHHIO, IIe-
piony4Hi OOCTEeXeHHsI OKa € BaX/IVBMM 3aCO00M
3amobiranHsa BTpaTi 3opy. Haitbinbine 3pocrae
HOIIMPEHICTh 0 TaTbMONIOriYHOI ITaTONOTiI ¥ 0ci6
crapure 65-tu piuHoro BiKky. [Ipu nbomy BinbyBa-
€TbCA 1€ OJHAKOBO IHTEHCMBHO Y BCiX pacoBUX Ta
€THIYHIX IPyIax, 10 OJHAKOBO HEraTMBHO BIIN-
BAa€ Ha LIOJEHHY COljia/IbHy aKTMBHICTb Ta 3[aT-
HicCTP 70 caMooOcCnyroByBaHHs Takux oci6. He
JMBJISTYNUCDH Ha Te, WO , KOPeKLisa pedpakiiiiHOro
IIOPYLIEHHA IOKpAllly€ IOKAa3HUK AKOCTi >KUTTA
JIofielt BIKOM 65 POKiB i cTapiire, LiNKOM € 00IpyH-
TOBAHVM 3POCTaHH YaCTOTY MPOQITAKTUIHNX JTi-
arHOCTUYHUX OOCTeXXeHb, SIKi MAIOTh BilOyBaTuCs
13 TOTpMMAHHAM IIEBHOI PETYIAPHOCTI, He pijlie
1-ro pasy Ha pik [47, 49]. HeBukoHaHnHs jjiarnoc-
TUKU Ta NIPU3HAYEHUX JIIKYBa/JIbHUX 3aXOLiB Y JI0-
Iell IOXMJIOTO BIKY MOYKe CIIPMATI KOTHITMBHOMY
HOPYIIEHHIO Ta ieMeH1ii [19]. 30poBi nmopyieHHs,
B TOMY YMC/Ii TPOO/IEMU 3 KOHTPACTHOIO Yy T/IMBI-
CTIO, CIIPUITHATTSIM KOJIbOPIB, 30POBOI0 IIaM SITTIO
IIpY OPIEHTYBAaHHI B IIPOCTOPI Ta peaKIi€lo 3iHN1b,
MOXXYTb OYTV OFHMMM 3 IIepIIVX CMITOMIB XBO-
pobu AnblreiimMepa [24, 36, 63]. PanHs kopekis
30py MOYKe 3HM3UTH TSDKKICTh JleMeHIIil Ta 1oB s
3aHe 3 UM (YHKIliOHa/NbHe noripiieHHs [37, 47,
53-55, 64].
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BYMCHOBKMU

Pesynpraty npoBegeHoro HaMmy aHaaiTUYHOIO
TOCIKEHHA IIEPEKOHIMBO JOBOJATH BAXK/IMBE
MeIMKO-COIlia/ibHe 3HaYeHHs TOpyLIeHb PyHKITil
30py B pisHoMy Bini. HasBHicTh odTanpmornoriy-
HOI I1aTOJIOril 3 pAaHHbBOTO AUTAYOrO BIKY IIOTEH-
LII/IHO CIIpyUs€ BUHUKHEHHIO iHBaIiJHOCTI, IIOPY-
LIEHHIO Ccoljiaji3allil, Ipane3faTHOCTI Ta BTpaTu
HPOAYKTUBHOCTI B MaitOyTHpoMy. He muBistuncey
Ha 0€3CHMIITOMHICTh HOYaTKy OQTaaIbMOIOriy-
HOT'O 3aXBOPIOBAHHA, pAHHA JIIarHOCTNKA Ta JIKY-
BaHHA KJIaCcy XBOpoO OKa Ta J10ro MpuAaTKOBOIO
arapary HeoOXiJHi /ISl MiATPUMKY ITOBHOI PyHK-
1[iOHa/IbHOI CIIPOMOXKHOCTI Ta 3amobiraHHs iHBa-
NZHOCTI 0 30py B Maii0yTHbOMY.

3pocrarye MeKO-COIlia/ibHe 3Ha4eHHA XBO-
po6 oKa B Halll Yac BICYBA€ OHOBJICHI BUMOTY [0
eeKTMBHOI opraHisanil MefuYHOro 3abe3neyeH-
Hs, poOOTH Mepexi 3aKk/lajiiB OXOPOHU 3/[0POB A
B AKMX HAJIa€ThCA MEIMYHA IONIOMOra MallieHTaM
i3 ckapramm Ha mopyueHHs QYHKIiT 30py, a Ta-
KOXX OOIPYHTOBYE MOIIbHICTD BIIPOBAJKEHHS
CYYaCHMX MeUKO-NPOQITaKTUYHNUX TeXHOJIOTii
JIOTIOBHEHMX PETY/LAPHVMMY KOMIUIEKCHUMY 00-
CTe>XXeHHAMU QYHKIIN 30py Pi3HUX BiKOBUX TPYII
HacelleHHs Ykpainu. [lepiogyani koMIIeKcHi 06-
CTEXXEHHA OYeil Ta 30Py JAaIoThb MOXK/IMBICTb PaH-
HBOTO BUSBJIEHHs IPo6yeM 3i 3J0pOB’sIM OKa, a
OT)K€ CBOEYACHO 3aCTOCYBATU CY4YacHi JiKyBasib-
Hi Ta peaOinmiTauiiiHi 3axomu IS HOIepeKeH-
HsI HE3BOPOTHMX BTpaT QYHKILI 30py Ta AKOCTI
JKUTTS TaKMUX Malli€HTIB.

Kon@nikr iHTepeciB. ABTOpM JaHOTO pyKOIN-
CY CTBEpXKYIOTb, 1[0 KOHQJIKT iHTepeciB Iifi yac
BMKOHAHHA JOC/TIPKEHHA Ta HAIVICAHHA PYKOIIN-
Cy BiICyTHIIL.
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Background. Is due to the importance of a full-fledged healthy visual perception for the quality of life and working
capacity of different age categories of the population. Forecast calculations by international experts prove the presence of
ophthalmic pathology growing trends in the spread, according to which by 2050, almost a third of the planet's population will
have impaired vision. The effective organization of medical care in terms of providing services to patients with complaints
of impaired vision should take into account modern world trends, be comprehensive with the involvement of medical
specialists (ophthalmologists, family doctors) and public health centers, public organizations and associations.

Aim: to find out the ophthalmic pathology modern medical and social aspects, the results of research in the developed
countries in the world regarding the peculiarities of the formation of the burden eyes diseases and its accessory apparatus.

Materials and methods. Scientific publications on the risk factors and significance of visual impairments, especially in
childhood and adolescence, medical and social aspects of their impact on work capacity, socialization and quality of life of
patients of various ages served as material for the study. The research methods were: system approach and system analysis,
content analysis, bibliosemantic method.

Results. Prove the prospects for the implementation of medical and preventive strategies in the provision of primary and
specialized ophthalmic medical care, taking into account the significant medical and social burden of ophthalmopathology,
the distribution of nosologies by class of eyes diseases and its accessory apparatus, which are most often found in certain
age groups, is given. It has been proven that the prevalence of ophthalmic pathology increases with age, its highest levels are
registered in the age group of 65 years and older.

Conclusion. The important medical and social significance of visual functions disorders at different ages potentially
threatens the emergence of disability, disruption of ophthalmic patients socialization and work capacity. The growing
medical and social importance of eye diseases in our time puts forward new requirements for the organization of providing
ophthalmic care to various segments of the population.

Key words: ophthalmic pathology, medical and social significance, organization of medical assistance/care.
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AxTtyanpHicTh. HalfmommpeHilmmMm cTOMaToNOTiYHNMI 3aXBOPIOBAHHAMI, IO TIPU3BOIATD 10 PO3BUTKY AMCPYHKILT
3y0Ol1Ie/IeIIHOTO alapaTy € Kapiec 3y0iB, J10ro ycKIajHeHH: Ta reHepanizoBanuii mapogatut. Ceper BilicbKOBOCTY>KOOBLIIB
I1i 3aXBOPIOBaHH1 3HAYHO PO3IIOBCIO/KEHI, 110 MOXKe Oy TH OB A3aHO fAK i3 HaA3BMYAIHUMM CTPECOBUMMU HaBaHTa)KEHHAMI,
TaK i 3 TEHeTUYHUM YMHHUKAMM.

ITine: Ha mipcraBi aHamisy jiTepaTypHMX HaHMX BCTAHOBUTM OCOOMVMBOCTI eTiollaToreHesy Kapiecy 3y6iB Ta
TeHepaTi30BaHOTO MAPOJOHTUTY Y BiliCbKOBOCTY)X6O0BIIiB, 30KpeMa BIUIMB CTPECOBMX Ta TeHETYHUX YMHHUKIB.

Marepiamu Ta Metoau. IIpegMeToM mouryky O6ynu HaykoBi nyOikanii ykpaiHchKol Ta iHO3eMHOI TiTepaTypu OCTaHHIX
5 poOKiB, 1[0 MICTM/IM KIIOYOBI C/TIOBa: CTOMATONIOTIIYHI 3aXBOPIOBAaHH, Kapiec 3y6iB, yCKIagHeHHs Kapiecy, IapofOHTIT,
eTioforis, maToreHes, CTpec, KOPTU30J, TeHU-KaHAUAATH, TeHeTUdHMil noniMopdism, MikpoPHK, BiiickoBocay>x60B1ii,
y4acHMKM OOJIOBMX [iif, BeTepaHU 3a LOIIOMOIOK BiIKpuTol Memu4uHOI HaykoBoi 6asyu PubMed HanioHanpHOro LeHTpy
6iorexnonoriynoi inpopmarnii (NCBI) npu Hanionanpnin meguyniit 6i6mioteni CIIIA (NLM). Ha nepinomy erami 6yno
Bifibpano 250 mxeper, 3 AKX 1A JaHOI cTarTi 6y/o BinibpaHo 49.

Pesynbrarn. Kapiec 3y6iB Ta reHepanizoBaHMil IAPOJOHTUT MAIOTh BEMKY COIia/lbHY 3HAYYLIICTh Cepeli HaceleHHs
BCbOTO CBiTy. [X couianbHmit TArap IpOsAB/IAETHCA B 3HAYHMX CBITOBUX BUTPAaTaX Ha OXOPOHY 310poB 1. Oco6/mBo roctpo
IMTaHHSA 3aXBOPIOBAHOCTI Ha Kapiec 3y0iB, 1I0TO YCK/IaHEHH: Ta FeHepasTi30BaHuIT ITAPOJOHTHUT IIOCTAE cepell 0COO0BOTo
CKITafLy, 30KkpemMa 30 poitHIX cuyI YKpaiH, [0 TPOSBIIAETbCSA B 3HIDKEHHI 60€3/1aTHOCTI Ta 361 IbILIeHH] YaCTOT Ta TPUBAIOCT]
Men4HOi eBakyanil. Cepey 4MCIeHHMX eTIONOTIYHMX (PaKTOPiB Kapiecy i HapOfOHTUTY Y BiiICbKOBOCTYXOOBIIiB K/IIOYOBUM
€ CTpec, AKMII HOCUTb XpOHiYHMII Xapakrep. CTpec-iHIlyKOBaHi HMOpYILIEHHA HeNpO-TyMOpPanbHOI perynaAulii cTamTh
crienniuHNMM TPUrepaMiyl IO BifHOLIEHHIO O PO3BUTKY Kapiecy. BcraHoByeHO, 10 i Kapiec 3y6iB i reHepanizoBaHmit
IIAPOJOHTUT MAIOTb YiTKMII T€HETUYHMI NEeTEPMiHI3M, AKUI pealisyeTbcs 4Yepe3 B3aEMOMIEI0 CTPYKTYPHMX IeHiB Ta
reHiB-perynaTopi. Okpeme Micie B MeTabo/mi3Mi TKaHMH MAPOJOHTY MOCifjae emireHeTMYHa Pery/iaLis, 30KpeMa BIUIUB
mikpoPHK. MikpoPHK-146a ta mMikpoPHK450b-5p € pgiarHOCTMYHMM Ta IPOTHOCTMYHMM OioMapkepamiy 3amaabHUX
3aXBOPIOBAaHb NTAPOJJOHTY Ta Kapiecy.

KimrouoBi cnoBa: cToMaTonoriyHi 3axBOpIOBaHH:, Kapiec 3y0iB, yCK/IafHEeHHS Kapiecy, IapOfOHTUT, eTioJoris,
IIaTOTeHes, CTpeC, KOPTHU30JI, TeHU-KaHAUAATH, TeHeTndHmil nonimopdism, MikpoPHK, BilicKoBOCTY>X00BLI, y4acHUKM
00J10BMX [iiT, BeTepaHIL.
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OCOBNMBOCTI ETIOMATOTEHE3Y KAPIECY TA MAPOZOHTUTY Y BIMCbKOBOCIYXXBOBLYB...

AxTyanbHicTb. besnepeyHo, HaiinmomupeHi-
IIVMY 3aXBOPIOBAHHAMU B CBiTi, 1110 IPU3BOJATH
o BTpaTy 3y0iB € Kapiec, I0ro yCKaajHeHHs Ta
reHepanizoBanuii mapogoHTut [1]. Crnuparouncs
Ha siani BOO3, cBiToBa 3aXxBOpIOBaHICTb Ha Kapi-
€C Ta reHepani30BaHuUil MaPOJOHTUT AoOcATae 3,5
Mi/IbAPJIB BUIAJIKIB, 1110 CTABUTh 3aXBOPIOBAHHA
IIOPOXHMHM pOTa Ha 5 Miclie cepef COLia/IbHO
3Hauymux xsopo6. [Ipu tomy, npubmusuo 2 mi-
NbAPAN JOPOCTIOrO HaCe/IeHHA CTPAK/AITh caMe
Bipg Kapiecy [2]. XBopoOu poTOBOI HOPOXKHUHM €
XPOHIYHMMM Ta MalOTh BEJIMKE COLIia/IbHE 3HAYEH -
HA, 4,6% CBITOBMX BUTpAT Ha OXOPOHY 3[J0POB’S
IpuUIajae caMe Ha JIIKYBaHHA Kapiecy Ta mapo-
poututy [3]. CrangapTu3oBaHa 3a BiKOM IIOIIN-
PEHICTD TAXKKOTO IMAPOJOHTUTY CepeJ] Hace/leHHsA
manetn gocarae 12,0% (95% Ul: 10,1-11,6) abo
743 MinIbIIOHM /MI0fieN y Bini 15-99 pokiB y Bcbomy
CBiTi, 1110 POOUTDH MAPOJOHTUT LIOCTUM 3@ ITOLIN-
PEHICTIO CTAHOM Cepefi Hailbi/IbIll aKTyaTbHNX He-
indexuitHux XBopo6 [4].

Cranom Ha 2022 pik B YKpaiHi 3a3Ha4eHi cTo-
MAaTOJIOTiYHi 3aXBOPIOBAaHHA BUABIAMUCA Y 75 %
yCbOro HacelleHH:A Kpainn. [Ipy npoMy mis Biko-
BOI Kareropii 15-19 pokiB ypakeHHA CKJIaJajio
85-100% 3 mepeBakaHHAM JeTKMX ¢(opm 3a-
XBOPIOBaHb (Kapi€c, XpOHIYHMII KaTapalbHUI
TiHTiBIT), a 1 BikoBOi Kareropii 35-44 pokm —
61m3bKo 75%, IIpOTe 3 IepeBaroro OiIbII TKKIX
HO30JIOTIN Y BUITIAJL TeHepalisOBaHUX MTapOJOH-
TUTY, YCK/IaJHEHb KapieCy TOlI0. 3arajbHa CTOMa-
TOJIOTiYHA 3aXBOPIOBAHICTh B YKpaiHi 3a OCTaHHE
mecATWITTa 30inpmmmtacey 3 50,700 mo 51,351 Ha
100 Tucsa4 HaceneHHs [5].

Besnepeuno, nposiguuM ¢axropom 60e3mar-
HOCTi apMil € cTaH 3[J0poB’sE 0COOOBOTO CKIafY,
30KpeMa CTOMATOJIOTiYHOro KoMmoHenTy. IIpore
HoTpiOHO 3a3HAYMTH, IO CBiTOBA 3aXBOPIOBA-
HICTb Ha MAPOJOHT Pi3HOTO CTYIIEHA TAXKOCTI Y
BilICBKOBOCTTY>KOOBIIiB CTPOKOBOI CITy>KOM CKIIa-
nae 85,6+11,3% Ta cepen BilICbKOBOCTY>KOOBIIiB
KOHTPAKTHOI ciry6u — 73,0+10,1% [6]. B 36poii-
Hux cunax Crionydenux mratis Amepukn (CIIIA)
HEIIPUIATHICTD 0 CITYXO0U, Yepe3 3aXBOPIOBAHH:
POTOBOI MOPOXKHMHU cepef BiliCbKOBOCTYKOOB-
1iB pesepBy, gocarae 40%. binmpmicTs Bunagxis
0o0yMoOB/IeHi KapiecoM 3y0iB pPi3HOrO CTYIeHs
TSDKKOCTI Ta aKTMBHOCTI. B ymoBax 601ioBux fiit
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TePMiHOBa Me[VYHA €BaKyallid 3a L€ IpuUYn-
HOI0 Oy/a HeoOXiTHOW, B CEpeSHbOMY, KOXKHI 5
JIHIB IIPOTATOM 2-piqHOro mepiofy 60M0BKX JIiil B
Ipaky [7].

[TpoBigHMM QakTOpOM, KU BIUIMBAE Ha Be-
TMYMHY 3aXBOPIOBAHOCTI Ha Kapiec 3y0iB cepep
BilICbKOBOCTTY>X00BLIiB YkpaiHy € ii Benmka mm-
TOMa Bara B 3arajbHill CTOMAaTOJIOTIYHiil 3aXBO-
proBaHOCTI mij yac yacTkoBol Mobimizamii. Tak,
y [OOIPM3OBHUKIB 1€l IOKa3HUK PEECTPYEThbCA
B CepegHbOMY Ha piBHi 63%, cepep AKX Oinblre
nonosyHY (52,4%) NOTpebyITh CTOMATOIOTiYHO-
ro JIiKyBaHHs 4epe3 BUABJIEHUI Kapiec. 3i 36i/b-
IIEHHSAM CTPOKY CIY>XOM BiICOTOK JIrofiei, sKi
HOTPeOyITh CTOMATOJNIOTIYHOI JJOTIOMOTY 36i/b-
myerbes [8].

Cepep BilicbKOBOCTY>KO0BLIIB 30pOTHUX CHJI
Ykpainn (3CY) Ta 6iiiniB TepuropianpHoi 060-
pouu (TPO) kapiec 3y6iB 6yB miarHOCTOBaHMII ¥
78,1% BumajKis, a y 14% — [iarHOCTOBaHO 3aro-
CTpeHUI! Nepebir 3aXBOPIOBaHb MapOJOHTY. [Ipu
TOMY, B 63,7% 3BepHEHb 3aKiHYyBa/UCh IIpOIie-
nypoto BupaneHHA 3y6a. Cepel HO30IOTiYHNMX
OIVHUIIb CTOMATOJIOTIYHOI 3aXBOPIOBAHOCTI B
35,2% BuUNagKiB 3yCTpiyaBCA HEYCK/IaJHEHMI
Kapiec, B 44,89% — itoro yckimagHeHi ¢opmu, B
13,26% — 3axBOpPIOBaHHA TKaHMH IIAPOJIOHTA,
B 5,35% — pedopmanii i aHoManii npukycy, i B
1,27% — 3amajbHi 3aXBOPIOBaHHA CI130BOi 060-
JIOHKY POTOBOI IIOPOXXHMHM [9].

OT>ke 3aXBOPIOBaHICTh Ha Kapiec 3y0iB Ta reHe-
pasizoBaHuUI MAPOJOHTUT NPEACTABISIE ITI00ab-
HY COLlia/IbHO-3HAYYIy Ipo6i1eMy, sKa HaKIaJae
3HAYHMII TATAp Ha CHCTEMY OXOPOHM 3[J0POB’s. Y
30pOJHMX CUIax i MefU4Ha IMpobeMa IOoCTae
JIOBOJIi TOCTPO dYepe3 3HIDKEHHs O00€3TaTHOCTI
0c0060BOTO CKJIA[ly Ta MEINYHY eBaKyallio 3a Io-
Tpeou.

Iinp: Ha mifcTaBi aHami3y jiTepaTypHUX [a-
HUX BCTAaHOBUTYU OCOOMMBOCTI eTiomaToreHesy
Kapiecy 3y6iB Ta reHepani30BaHOTO MMAPOJLOHTUTY
y BilICbKOBOCTY>K0OOBIIiB, 30KpeMa BIUINB CTPeCO-
BJX T4 T€HETUYHUX YMHHUKIB.

MATEPIAJINN TA METOIM

[TpepmeTom momyky Oyny HaykoBi my6mikarii
YKpalHChKOI Ta iIHO3€MHOI JIiTepaTypy 3a OCTaHHI
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5 pOKiB, 110 MICTU/IN K/IFOYOB]i C/I0BA: CTOMATOJIO-
rivHi 3aXBOpIOBAHHs, Kapiec 3y0iB, yCK/IaJHeH-
HA Kapiecy, IapOfOHTUT, €TiONOorid, IIaTOrEeHEs,
CTpec, KOPTU3O0JI, TeHU-KaHUATH, TeHeTUIHII
nonimopdism, MikpoPHK, BifickoBocmy>x60B1ij,
y4acHUKM OOJOBYUX Iiil, BETePaHM 3a JOIIOMOTO0
BifikpuToi MennyHOiI HaykoBoi 6asu PubMed Ha-
I[iOHa/IBHOTO I[eHTPYy 6ioTexHosoriynoi iHdop-
manii (NCBI) npn HauionanpHit mMeguuHiin 6i-
omioteni CIIIA (NLM). Ha nepriomy etami 6yno
BifibpaHo 250 mxepes, 3 SKMUX /IS JAaHOI CTaTTi
Oyrno Bigibpano 45.

PE3YJIbTATU

Kapiec — 1e xponiuHe iHdekuiiiHe 3axBOpo-
BaHH, sIKe BUHVKAE B TBEP/MX TKaHMHAX 3y0iB i
€ OJJHVM i3 OCHOBHNX 3aXBOPIOBaHb POTOBOI I10-
POKHMHI, SIKe MOXKe Oy TV IIPUYMHOIO 3aTOCTPEH-
HA 200 BUHMKHEHHI CCTeMHUX 3aXBOPIOBAaHb Ta
3HAYHO HaBaHTA)XXY€ CUCTEMY OXOPOHU 3[0POB A
[3, 8]. CBoepigHicTp Ta B3aEMOfisl €TiONOTIYHUX
YMHHUKIB BUHUKHEHHA Kapiecy y BilICbBKOBOC-
TYy>KOOBIIiB IIOSICHIOETBCS  OCOOMMBOCTAMM  IX
HisUIbHOCTI Ta KymynaTuBHMM edekxtoM. Cepep
BaromMux ¢akTopiB aToreHe3y Kapiecy 3y0iB ciif
BIIMITUTH CTpeC, AK €MOLIVHNI, TaK 1 OKCHUJa-
TUBHUI, Ilepiogy Jerifparanii i3 3MeHIIEeHHAM
casiBariii, 110 MO)Xe IPU3BOAUTY 1O 30i/IbILIEHHS
KVMCTIOTHOCTI C/IMHY Ta 3MEHIIEHHS PE3NCTEHTHO-
CTi o kapioreHHux 6akrepii [10]. He meH 3Ha-
qymymyu (HaKTopaMyu PUSUKY BUHMKHEHHs abo
IpOrpecyBaHHs Kapiecy y BilICbKOBOCTY>XOOBIIiB
€ IOripIlIeHHs TiriEHN poTOBOI NOPOXXHVHMU, KY-
pinHA. [Ipy MopentoBaHHI eKCTpeMa/IbHUX CUTY-
anin (inteHcuBHi 60110Bi il ab0o cTUXIiNHI MMXa)
Oy/l10 BU3HAYEHO, 3HAYHE 3MEHIIeHHA YacTOTH
YMIeHHs 3y0iB cepef BillCbKOBOCTY)XOOBIIB 3
OJHOYAaCHMM IIOTipIIEHHAM IapOJOHTAa/JIbHOIO
iHfleKcy i ctaHy paHillle HOMKOKeHMX 3y6iB [11].

Bnnue cmpecy na pozeumox xapiecy

Crpec MoXXe MaTV CHJIbHIIINII BIUIVB Ha PO3-
BUTOK Kapiecy, HDK iHumi ¢akropn, ocobnmnso B
yMoBax 6oitoBux piit [12]. Moro MoxxHa BuU3Ha-
YUTU SAK peajibHy YU iHTEpIIpETOBaHy 3arposy
¢isionoriyHol 4M NCUXOMIOTivyHOI LiMiCHOCTI Mio-
IVIHY, AKa IPU3BOJUTD O PO3BUTKY 3arajbHOTO
aJalTaliffHOrO CUHJPOMY Ta CYIPOBOIKYETHCA
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KaCKaJIOM BereTaTVBHUX i IOBEAIHKOBMX peaKlIil,
10 MalOTh Ha MeTi MiATPUMKY romeoctasy [13].
[TigBuineHe 30ymKeHHS CUMIIATMYHOI HEPBOBOI
CUCTEMM AKTUBYE CEKpeIil0 KOPTU3OJYy, piBE€Hb
SIKOTO B C/IVIHI BUSHAHUII HaiiTHUM GioMapkepoM
crpecy [14]. IcHye NO3UTMBHMIT 3B'SI30K PiBHIO
KOPTU30/1y 3 XPOHIYHMMM 3aXBOPIOBAHHAMM CeP-
1[eBO-CY/IMHHOI CHCTeMH, MeTabo/IiuHO0 TIaTOoI0-
ri€r0, 3aXBOPIOBAHHAMM IIAPOJOHTY 1 Kapiecom
3y0iB.

KopTnson mae pe3opOTUBHY 3[jaTHICTH 1O Bifj-
HOLIEHHIO [10 KICTKOBOI TKAHVHM Ta CIIPUSAE KaJlb-
nudikanili myaemm [15]. B mitepatypi ommcani
laHi, AKi BifoOpakaloTh MPSMY 3a/lIeKHICTh MK
piBHEM KOPTU30JIy B C/IMHI Ta PU3UKOM PO3BUTKY
Kapiecy 3y0iB, 110 BK/IIOYAE TAKOXK CYyTTEBE 3HMU-
JKEHH: PiBHA KOPTU30JIY B C/IMHI IIC/IA TIKYBaHHA
Kapiecy (p=0,008) [16]. Bucokuii piBeHp KopTU-
3071y HETaTMBHO BIUIMBA€ Ha JIOKaJbHY IMYHHY
BiITIOBi/Ib, 1110 06YMOBIIEHO iHTiOYBaHHSAM CeKpe-
TOpHOrO IgA B C/MHI, 3HIDKEHHAM piBHA aHTHU-
MiKpoOHUX 0i/KiB, HaKONMYEHHSM 3yOHOTrO Ha-
JIbOTY Ta PO3BUTKOM 3anasieHHs siceH [17]. 3minn
aKTMBHOCTI CUMMIIATMYHOI Ta IapacUMIIATNYHOI
JIAHKM HEPBOBOI PEryyALil Iijj Hi€l0 CTpecOBUX
dakTopiB NPMU3BOAATH O IOPYIIEHHS CeKpelii
C/IMHU 31 CXWJIBHICTIO MmO rimocaniBanii. Huspka
IIBUAKICTD CIMHOBUZINIEHHA KOPEIIOE 3 BUCOKUM
BMICTOM OKCHJY @30Ty y 0Cib i3 CMIBHMM CTpe-
coM € faHi Ipo Te, 110 3i 301/IbIIEHHAM OKAa3HU-
KiB 3arazabHOI TPUBOXXHOCTI, KMC/IOTHICTb CIMHU
3MIHIOETBCS Y KUCITY CTOPOHY: 3 6,79 110 6,43 [18].

Crpec, 1110 06yYMOB/IEHIT PO3BUTKOM JeIpecil
TAKO0>X Ma€ OIOCEPENKOBAHMII BIUIVB HAa PO3BUTOK
Kapiecy. Pesynbrarn HanioHasbHOrO JOCTiI>KeH-
HA aMEPUKAHCBKOTO CII0COOY XXMUTTSA IeMOHCTPY-
I0Tb TIO3UTMBHMII B3A€EMO3B’30K MDK XpOHiY-
HVM CTPECOM, JIeNIPECI€I0 Ta MOTIpIIEHHAM CTaHy
3700poB’sl Mopo>kHMHM poTta [19]. OcranHe 00y-
MOBJICHO 3MiHaMJ CIIOCOOY >KMTTS, He3J0POBO0
Xap4oBOIO IOBENIHKOIO, Ia/iHHAM, 3MEHIIEHHAM
YaCTOTY Ta TPUBAIOCTI YNMIIEHHS 3YOiB.

Bnnue eenis-kanouoamis Ha po3sumox Kapiecy
3y6i6 ma 2eHepanizo8ano20 nApoOOHMUNLY

B niteparypi icHye 4MMano AaHUX, AKi OIN-
CYIOTb TEHETUYHNI JIeTEPMiHI3M BUHMKHEHHA Ta
PO3BUTKY 3aXBOPIOBAaHb IIaPOJOHTY Ta CXM/IbHO-
cTi o kapiecy. lllupoxomacuiTabHi JOCTiHKeHHS,
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taki sk UK Biobank (UKB), the Gene-Lifestyle
Interactions in Dental Endpoints (GLIDE) B pam-
kax Genome-wide association studies (GWAS) no-
Ka3yITb TiCHUI 3B’30K MXK PU3MKOM PO3BUTKY
Kapiecy Ta BIUIMBOM TeHeTMYHUX ¢akropis [20].
3rigHo mo HoBiTHBOI Kmacudikanii NGS (Next-
generation Sequencing) Bci renn 3a pyHkIioHaMb-
HVIM 3HaYE€HHAM IIOAIAIOTHCA HAa CTPYKTYPHI, 110
BiiIOBi/ja/IbHI 3a MpaBU/IbHE CKIaJlaHHA Oinka Ta
PEeryIATOpHi, AKi KOHTPOIIOITH Ta CIIPAMOBYIOThH
ix akTMBHicTb. OKpeMo, C/Iifi 3a3HAYNTY T€eHU-MY-
TaTOPY, My Tallid AKUX MiJBUIYE YACTOTY BUHUK-
HEHHsI CIIOHTAHHMX MYTallill iHmux rexis [21].
AMerioreHes € CTajilflHUM IIPOLIECOM, B OCHOBI
AKOTO 7IeXKaThb BJMCOKO OpPraHi3oBaHi MeXaHi3mMu
nepefadi KIITMHHUX CUTHAJIB, CEKpelil, J0o3pi-
BaHHJA Ta flerpajalii 0inkiB MaTpukcy emani. Bin
peaisyeTbcad NUIAXOM YKIaJaHHA OPTaHi4YHOIo
MaTpUKCY 3 OTHOYACHNM (POPMYBAHHAM [II/ITHOK
amopdHoro ¢docdary Kanbpliilo Ha IOBepXHi ce-
KPETOPHUX TPaHy/I aMenoomacTis [22].
Awmenorenin (AMELX) — 16 OCHOBHMII BU-
cokocrenniyHNil CTPYKTYpHMIl OI/I0K, SKUI
CHHTE3YETbCs aMesnob/1acTaMy MaTPUKCY 3YOHOT
eMaJjli Ta KOHTPO/IIEThCA BIJIIOBIIHUM I'€HOM —
AMELX, 110 10Kani3yeTbcs Ha p-1uiedi X-XpoMo-
comu (Xp22.31-p22.1). CBoi edekTn BiH peaisye
Yyepe3 OpraHizallilo CTpyKTypu eMaJii Ta 30i1blieH-
HA NOBXVHU ICHYIOUMX KPUCTAITIB, TUM CaMUM
dbopmyroun cnenmdivamit Kapkac emani. Myraii,
sKi BubuBatoTh Kormito rera AMELX 3 X-xpomo-
COMU JIIOVIHY, TPU3BOJATH [0 MajabpopMariii
eMaJli y BUIVIAJ ITOSIBY TIIOIUIaCTUYHMX e eKTiB
Ta 30H rinominepanisanii. OcobnuBicTio 6iocuH-
Te3y LIbOIO IeHy € aJbTePHATUBHUI CIUIAVICVHT
nepsuHHoro PHK-Tpanckpunrta 3 mnpomyckom
eK30HIB 1 yTwiisaljielo anbTepHaTMBHUX 3’-aK-
LeNTOpHMX caiTiB. CaMe 1M IOSICHIOETbCA Be-
nuka pisHomanitHicTh MikpoPHK AMELX [23].
Awmeno6nactun (AMBN) npencrasisie pocdo-
PUIBOBAHMII ITIKOIPOTETH, 1IJ0 BXOJUTH J10 OiNKiB
Marpukcy emaini. [lem AMBN Mae 13 ex30HiB, 10
KOZYIOTb KVC/INI IOMinenTus 3 447 aMiHOKUCIOT-
HuUMY 3amuiKaMun. Vloro GpyHKIIis monsrae y cra-
6inizanii 6inkiB MaTpuKCy emarti o anbda-cripa-
nen Ta 6eTa-nucTis [24].
Enamenin (ENAM) HanmexxaTb 10 CyIeppofuHI
CeKpeTOBaHUX KaJbliiil-3B’s13y10unx ¢ocdomnpo-
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TeiHiB, 0COOMUBICTIO AKMX € HasABHicTD Ser-x-Glu/
pSer (SxE/pS) morusiB. ®ocopnioBaHHA 3a-
NMMIIKiB cepuHy B MOTUBi SXE/pS onmocepenkosa-
HO IepBMHHO0 KiHazoo FAM20C, cipusie 38°513y-
BaHHIO IENTUAY 3 Ti[pOKCUanaTuToM [25].

Ha npotmBary mporecy akrupauii 6inkiB ma-
TPUKCY, IJI OIITUMAaAbHOI peMiHepaisalil eMarti,
Hapase/bHO BilOYBAETbCS MPOLeC MPOTEOITNY-
HOTO iX pyiiHyBaHHA. Tak, icHye psf MaTPUKCHUX
Mmetajonporeinas (MMP), sxi npuiimaoTs 6e3-
HOCepeIHIO YYacTb B eHTMHOTeHe3i. Haiibinbur
BaromuMmu cepep Hux € MMP-9, MMP-13 Tta
MMP-20, siKi KOZYIOTbCSI OKpeMuMY reHamu [26].
IIpn nocTiiiHo HU3bKOMY piBHI pH portosoro ce-
pemoBMINA Ta BIUIMBI peaKTMBHMX (GOPM KICHIO
BifOyBa€eTbcsA a/utocTepumyHa aktmsanis MMP.
Hasnaky, HeiiTpanisanis rizpokap6oHaTom ciu-
HU TPU3BOJUTD [0 cTabimisanii monexynmn MMP.
IXx ocobmuBicTIO € 37MaTHICTD PO3LIENIOBATI
proTNF-anpda pmas BUBIIPHEHHS aKTMBHOTO
TNF-anbda 3 makpodaris [27]. Kpim Toro, MMP-
9 3patHi MogudikyBaru nmonepenHuk IL-1P go ax-
tuBHOI 17-KDa-popmu uepes IL-1p-kouBepTylo-
uynit pepmenrt [28].

dyHpaMeHTaNIbHA POb B Iporeci dopmy-
BaHHA TKaHMHY IApPOJIOHTA HAaJEXUTb BITaMiHY
D. Vloro 6ionoriuni edeKkTyu perymmooTbcs B3a-
emopiiero i3 MemOpanHuM penentopom (VDR),
IO CIIpMsA€ a[IeKBaTHIN MiHepanisanii. [en VDR
posramoBaHuit Ha XxpoMmocomi 12q13.11, mae fBi
IPOMOTOpHi 06ymacTi, BiciM KOAyIOYMX i IIICTH
HeTpaHCIbOBaHMX eK30HiB. [lomimopdism Taql
(rs731236 T>C), 3amiHa LMTO3MHY Ha TUMIiJVH,
acolifoBaHMII 3 TAPOJOHTUTOM, KapiecoM Ta Oc-
TeoIoposom [29].

AKTUBalLid TeHeTUYHO-[EeTePMiHOBAaHUX pe-
TYIATOPHUX MeEXaHi3MiB peaji3yeTbcsa IIAXOM
aKTuBalil OiMKiB BHYTPIlIHbOK/IITMHHOTO CUTI-
Haminry, Takux Ak TAS1RI1. Bin BifHOCuTbBCA 1O
CeMMCHipa/bHUX pPeLENTOpPiB CMaKy 3 CaiiToM
3B’sI3yBaHHA B MeXaxX TpaHCMeMOpaHHOI 06macTi
Ta peanisye NpAMUI CUTHAIIHI MDK CMaKOBUMM
penienitopamMu Ta onb(HaKTOpHOW AMKOW. Voro
aJloCcTepMYHa rilmepakTUBallisi Ha MOBEPXHi 3yba
OIIOCEPEIKOBAHA peaKIiel0 MDK KHUCIOTaMM Ta
opraHiuHuM ¢ocdaroM HeHTUHY NPy JIOTO Oro-
JIeHHi, 110 IPU3BOAUTDH MO TilepeKcIpecil rexHa
TASIR1 Tta migBuIleHHS IIBUAKOCTI Iepepadi
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BHYTpilIHbOKMITMHHMUX curHamiB [30]. B cBoro
4Yepry BMCOKWI piB€Hb TPAHCAYKUII CUTHAIB,
00YMOBJIEHUII TTOPYLIEHHSAM IIiIiICHOCTI eMasi Ta
IEHTVHY CIIPUsE aKTHUBallii 0CTe06/1acTiB.

lenn inrtepnerikiniB (IL) IL-1B, IL-1 i daxTo-
pa Hekposy nyxnuH (TNF-a) merepminyoTh ce-
Kpelilo Ta aKTMBHICTb IIpO3anaabHUX UTOKIHIB.
CrumMynaTopoM ix rinepexcrpecii € ek3omnosica-
Xapuj, 10 CeKpeTyeTbcA Streptococus mutans y
nporeci popmysanus 6iomnisku [31]. [ToBepxHe-
BO-aKTMBHMI NteyikouytapHuii penentop FcyRIla
€ K/II0Y0BUM (PakTOpOM KJITMHHOI aKTMBalii Ta
3p’s3yBaHHA [gG2, 1110 MOBHOW Mipol0 peani3ye
6aktepioctaTnyHuil edekT cnuHu. BiH excripecye
IBi TOMOJIOTiIYHI ajie/li 3 OfHIEl OCHOBMU; 3aMiHa
I'yaHiHY Ha ajaHiH y 494 MON0XXEeHHI IPU3BOAUTD
0 HeYyT/IMBOCTI Jjo iMyHorno6ymniuis [32]. ITpo-
teinkiHaza mTOR, Maroun nopBiliHy KiHa3Hy ak-
TUBHICTD, 37aTHa GOCPOPUITIOBATY 3A/MUIIOK THU-
posuny. LI4 B1acTuBICTD JO3BOJIAE M TPUMYBaTU
KITMHHUI MeTabos1i3M Ha JJOCTaTHbOMY PiBHi B
cTpecoBux ymoBax [33]. ITonimopdismu y renax,
nos's3annx 3 mTOR abo misixamu cTpecy eHpio-
IJIa3MaTVYHOTO PETUKYIYMY Ml 3B'A30K i3 Cy-
IIyTHIM Kapi€ecoM, MapOJOHTUTOM 1 IlepialliKaib-
HOIO T1aToJIori€r0 [34].

Bnnue enicenemuunux mexawizmié Ha po36u-
MoK Kapiecy 3y0is, 11020 ycK1aoHeHb mMma napoooH-
mumy

3amasbHa BifNIOBi/b y/IbIN 3y06a MOXe pery-
JIIOBATUCS HE TIIbKY I€HETUYHUMM, ajle i eIlire-
HeTryHuMM topisimu [35]. OcranHi BifirpaioTs
KJIIOUOBY POJIb B pETY/ALl eKCIIpecii reHiB, 30Kpe-
Ma, IIPY PO3BUTKY 3alla/IeHHA y IPOLIECi ITOIIKO-
I>KeHHs myybiy 3y6a. OCHOBHI enireHeTMYHi 10-
IIil BKIIOYAI0OTh METM/IIOBaHHS Ta alleTU/II0BaHHSA
TiCTOHIB i perynaTopHux QaxkTopis, METU/TIOBaH-
Ha THK i manmux Hexonyrounx PHK (mikpoPHK).
Oco6nusictio mikpoPHK € 3patHicTb BucTynaTu
B pOJIi TeHiB-MyTaTOPiB Yy PO3BUTKY YMCIEHHUX
3aXBOPIOBaHb [36].

3aranom MikpoPHK 1me rpyma Hekopymooumx
PHK posxunowo 18-25 Hyk/1eoTufiB, AKi mpu-
THIYYIOTb €KCIPeCil0 ILIIIbOBOrO TIe€Ha UUIAXOM
merpapanii marpuyanoi PHK i inribyBanus TpaH-
cnanii [37]. Boun tpanckpubyrorses Ha [JHK (B
OCHOBHOMY 3 iHTPOHIB a00 3 B/IaCHUX TeHiB), MO-
nvikyI0ThCS Bifi ONIEpeIHUKIB 10 3pinx Gopm
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tTakumu eHsumamnu sk Drosha, Dicer, Argonaute,
crabinmisyoTbca 1 pgecrabimisytorbess GLD-2 i
PUP-2 BignosigHo, pyiinytorbcss MCPIP1, XRN2,
PNP-a3or0 [38]. MexaHisM iXHbOI il B OCHOBHO-
My nonsrae y B3aemopii 3 3’-UTR mMPHK-mire-
Hi 1 ingykuii gerpaganii octaHHBOI 260 pempecii
TpaHcnAnii (BigbyBaerbes mekemyBanHsa MPHK,
inrioyrorcs dakropu iHinianii TpancaAnii Ta in.),
BTiM Oy10 BusiBieHo B3aemopito i 3 5°-UTR, kony-
tourmu nocnigosHoctamu MPHK, npomoTopamn
rexiB. MikpoPHK 3a meBHUX 00CTaBUH Takox
MOXXYTb aKTUBYBAaTU TPAHC/IALII 1 peryamoBa-
T TpaHcKpumnuio [39]. Bsaemopis puuamivHa i
3aJIOKUTH Bif Takux QaxkTopiB SIK: BHYTPILIHbO-
KJIiTMHHA nokanisanisg MikpoPHK, kinbkicTb Mi-
kpoPHK i MPHK, adinnicts mikpoPHK-MPHK
3B’A3KiB Ta iH.

Tak, Hanpukiag, mikpoPHK, 110 3HaxopaTbea
B A/Ipl MOXXYTb 3MIHIOBAaTH CTaH XPOMAaTHUHY, MO-
nudikyBaru xip croaiicunary MPHK, a noxanizo-
BaHi B UTO307i i rpanynapaoMy EP — BrmBa-
TU Ha iHilianio i Xif TpaHCHALil, HAKONIMYEHHA
i merpapanito MPHK. MikpoPHK MoxyTp 6yTn
CEeKpeTOBaHI B II03aK/JIITMHHOMY MAaTPUKCI 1 TpaH-
CIIOPTOBaHI JI0 KJIITVH-MillleHeil Be3uKynaMu (ex-
3ocomami) abo 6inkamu. IToszaxmiTuHHI MikpoP-
HK giroTp K XiMiuHI MeceHKepy Mi>KK/TITMHHOI
xomyHikanii [40]. Hexonyroui PHK crnenudiuno
BIUIMBAIOTb Ha METWIIOBAHHA TE€HOMA, alleTH-
moBaHHA (Mopudikalio) ricToHis, YoMy cripus-
I0Tb €BOJIIOLIIIIHO 3aIporpaMoBaHi 0COONMMBOCTI
akTMBalii TpaHcno3oHiB. MikpoPHK mnpuiimae
BaX/IMBY POJIb B pery/iALii MeTaboisMy KIiTHHHA,
BKJIIOYaro4y nponidepariro, nudepenniarito, Mi-
rpaliio, alloIITO3 Ta 30KpeMa peakliilo Ha cTpec.

[IoxkasaHa MOXXIMBICTD BUKOPUCTAHHA Mi-
kpoPHK sk 6iomapkepiB y cTOMaronoriyHmx
OOCTIIKEeHHAX NI MOSCHEHHS B3a€EMO3B A3KiB 3
TaKMMM IIaTOJIOTIYHMMM IIPOLECaMM, AK 3aXBO-
PIOBaHHA IIAPOJIOHTY, IIepeIPaKOBi HOBOYTBOPEH-
Hs a00 cTaHY, Taki sIK OXKUPIHHA 91 MeTabOMiuHi
nopyienHs Tomo [41]. MikpoPHK 1o pisHomy
eKCIIPEeCYIOThCA B CIMHI ITAIJIEHTIB 3 KapiecoMm I0-
PIBHAHO 31 3MOPOBMMMU JIIObMI I MOXYTb BUKO-
PUCTOBYBATUCS 5K IiaTHOCTUYHI 6ioMapkepu mpu
3aXBOPIOBAHHAX IIOPO>KHUHY POTA, IO IOTpebye
IOJAIBIINX JOCTimKeHb [42].

Taxk, ekcripecist mikpoPHK-125a-3p 6yna sHau-
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HO 3HIDKEHA IIPY PO3BUTKY 3allaJIbHUX PeaKIil y
CTOBOYPOBUX KJITMHAX IyIbIy 3yba 4yepes3 CUT-
HaJIbHI IULAXU sifiepHOro (akropa kB, o cBigun-
JI0 PO 1l BXK/IVBY POJIb B Pery/IsLlii ofoHTOO/MACT-
Hilt pudepenuianii [43]. XpoHiyHe 3aXBOpIOBaHHSA
HapofoHTy 6y10 1oB’si3aHe 3 MopudiKalisiMu Mo-
neneit metwnyBanHs Toll-opibHoro penenropa-2,
IIPOCTAITIAHAVMHCUHTA3u-2, E-Kagrepuny Tta pes-
KMX 3alla/IbHMX LIUTOKIHIB, @ TAKOX 13 HaJJMIpHOIO
excripeciero MikpoPHK-146a Ta mixkpoPHK-155
[44].

MikpoPHK-146a posraiioBaHa y JpyroMy eK-
30Hi rena LOC285628 na xpomocomi 5 moguHuy,
€ HeraTMBHUM PEryJIATOPOM IMYHHOI BifTIOBiAl Ta
IIOB'sI3aHa 3 [IATOr€HEe30M 3alla/JIbHUX i ayTOIMYH-
HUIX 3aXBOPIOBaHb [45].

CenextuBHa perynania excnpecii mikpoPHK
MO)ke 6yTV HOBUM BapiaHTOM JJIs1 JTIKYBaHHS XPO-
HiyHoro 3anasneHHd. Ilokasano, mo MikpoPHK
146a-5p, AKa € K/IIOYOBMM PEryIATOPOM 3allajb-
HOI BiJINIOBifl, € MEPCIEeKTUBHUM LII/IbOBMM T'€HOM
JUIs1 IIKYyBaHHS XPOHIYHOTO 3anajieHHs [46]. binpir
TOTO, BCTAaHOBJ/IEHHA 3HaueHHA MiKpoPHK-146a Ta
MikpoPHK-155 sk rapHuX npeayKTOpiB NapoioH-
TUTY [O3BOMMIO BBAXKATU PiBE€Hb IX eKCIIpecil y
C/IMHI HaJiiHMM, HeiHBa3MBHUM, IarHOCTUYHUM
Ta IPOTHOCTUMYHUM OiomapkepoM [47].

Inmorno mikpoPHK, ska Moxe MaTu BakuBe
3HAYEHHA Y IIaTOreHe3l XpPOHIYHOIO 3amajieHHA €
450b-5p, reH sKOi I0KaTi30BaHNIT B €K30HI G26.2
Ha xpomocomi 10 [48]. MikpoPHK-450b-5p pie ve-
pes perysLio TpaHcpopmyodoro gaxkropa poc-
Ty B (TGF-p), sIKuit € BOXXIMBUM CTUMY/ISITOPOM
PEKPYTUHTY CTOBOYPOBUX KITITVH ITy/IbIIV 32 YMOB
XPOHIYHOIO 3amajeHHA.

Takoxx 3a yMOB IIapOJIOHTUTY B 3pa3Kax TiHTi-
BaJIBHOTO eIIiTeNi0, MDK3YOHMX IMPOMIXKKIB, CIO-
JIy9HOI TKaHMHY sCeH OY/I0 BMABICHO 3POCTAHHSA
excrpecii MikpoPHK-22, -30e, -106b, -130a y 3,4-
5,3 pasiB BignosigHO [49]. Yci BOHM npuIIMaOTH
y4acTb B perynAnil iMyHHNUX 1 3allajibHUX MIpOLie-
CiB, JiesIKi 3 HMX — IIPOLieciB MeTaboIi3My KOJIareHy,
MiNifiiB, BYITIEBO/IB.

BYCHOBOK

Kapiec 3y6iB Ta reHepasnisoBaHWUl IapojOH-
TUT MAaIOTh BEIMKY COLjiaJIbHy 3HAYYIIIiCTh Cepef
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Hace/lleHHs BChOTO CBiTy. IX colfianbHumii tarap
IPOABIAECTbCA B 3HAYHMX CBITOBMX BUTpaTax Ha
OXOPOHY 3JI0pOB’sl, TMMYacOBOMY 3HIVDKEHH] ITpa-
LIe3aTHOCTI IIEpCOHAJY Ta 3HVDKEHHI eMOIIiTHO-
ro ¢poHy B KoseKTVBi. Oco0/IMBO TOCTPO NUTAHHS
3aXBOPIOBAHICTb HA Kapi€C Ta MAPOJJOHTUT II0CTAE
cepen ocoboBoro ckiany, 3okpema 3CV, mio mnpo-
ABJIAETBCA B 3HIVDKEHHI 00€3maTHOCTI Ta 361/b-
LIEHH] 9aCTOTM Ta TPUBAJIOCTI MEAVYHOI €BaKy-
anii. Cepep 4MCIEHHUX €TiONOTIYHMX (aKTOpiB
Kapiecy 3y0iB i reHepai30BaHOTO MTAPOJOHTUTY Y
BilICBKOBOCTTYKOOBIIiB K/TIOYOBUM € CTPeEC, KU
HOCUTb XpOHiuHMI1 Xapakrep. Crpec-iHfyKoBaHi
MOPYIIEHHs HEepOo-TyMOpaabHOI perynAnii cra-
I0Th CrienMiYHNMM TPUTEPaMU 10 BiIHOLIEHHIO
10 PO3BUTKY 3a3HAYeHUX CTOMATOJOTIYHMX 3a-
XBOPIOBaHb. BcTaHoB/IE€HO, 1m0 Kapiec Ta mapo-
NOHTUT MAIOTh YiTKUI T€HETUYHUI IeTEePMiHi3M,
AKUI peani3yeTbcs Yepes B3aEMOMIEI0 CTPYKTYP-
HVX T'€HiB Ta FeHiB-PeryIATOPiB, AKI MOXYTb CTa-
BaTy MyTaTOpaMI 3a IIEBHMX YMOB CEPENOBMILA.
Oxpeme Miciie B MeTaboTi3Mi TapofjOHTY HOCifjae
TeHeTMYHA Ta ellireHeTHYHa peryAllid, 30Kpema
BB MikpoPHK. MikpoPHK-146a ta mikpoPH-
K450b-5p MOXXyTb OyTU HiarHOCTUYHUM Ta IIPO-
THOCTMYHVM 6ioMapKepaMy TaKIX 3alla/IbHIUX 3a-
XBOPIOBaHb, sIK Kapiec 3y6iB Ta reHepasizoBaHUI
IapajIOHTUT.
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FEATURES OF ETIOPATHOGENESIS OF CARIES AND PERIODONTISIS IN
MILITARY PERSONNEL: INFLUENCE OF STRESS AND GENETIC FACTORS
(literature review)

Kopchak O.V., Dmytrashko V.V., Novikov R.A., Yakovets O.V.

Kyiv Medical University, Kyiv, Ukraine

v.dmytrashko@kmu.edu.ua

Background. The most common diseases that lead to tooth loss are caries and periodontitis. Among military personnel,
these processes are quite common, which can be related to both extreme stress and genetic factors.

Aim: to establish the features of the etiopathogenesis of tooth caries and generalized periodontitis in military personnel,
in particular, the influence of stress and genetic factors, based on the analysis of literary data.

Materials and methods. The subject of the search was scientific publications of the Ukrainian and foreign literature
of the last 5 years, containing the keywords: dental diseases, dental caries, complications of caries, periodontitis, etiology,
pathogenesis, stress, cortisol, candidate genes, genetic polymorphism, miRNA, military personnel, combatants, veterans
using the open medical scientific database PubMed of the National Center for Biotechnology Information (NCBI) at the
National Medical Library USA (NLM). At the first stage, 250 sources were selected, of which 49 were selected for this article.

Results. Caries and generalized periodontitis have great social significance among the population of the whole world.
Their social burden is manifested in significant global costs for health care, which reach 5%. The incidence of caries and
periodontitis is a particularly acute issue among personnel, in particular the Armed Forces, which is manifested in a decrease
in combat effectiveness and an increase in the frequency and duration of medical evacuation. Among the numerous etiological
factors of caries and periodontitis in military personnel, the key is stress, which is of a chronic nature. Stress-induced disorders
of neuro-humoral regulation become specific triggers in relation to the development of caries. It has been established that
caries and periodontitis have a clear genetic determinism, which is realized through the interaction of structural genes and
regulatory genes. A special place in the metabolism of periodontal tissues is occupied by epigenetic regulation, in particular
the influence of miRNA. MiRNA-146a and miRNA450b-5p are diagnostic and prognostic biomarkers of inflammatory
periodontal diseases and caries.

Key words: dental diseases, dental caries, complications of caries, periodontitis, etiology, pathogenesis, stress, cortisol,
candidate genes, genetic polymorphism, miRNA, military personnel, combatants, veterans.
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AxTtyanpHicTb. Pi6po3Hi 3MiHM AK IPOABYU CUCTEMHOTO MPOLECY B OPTaHi3Mi TIOAVHY 3yCTPidaOThCS IPY IIMPOKOMY
CIIeKTpi 3aXBOPIOBAHb OPOHXOJIETEHEBOI CUCTeMN. [eHeTHYHUII KOMIIOHEHT mporecy ¢ibposy nereHeBoi TKaHMHU, HO
AKOTO 3a/Ty4eHi reHy pofiuHM TpoMbonuTapHoro gakropa pocty (PDGF), Bifiirpae BaXXmMBy posb y KTiHIYHOMY Iepebiry
3aXBOPIOBaHb JIeTeHiB Ta GOPMyBaHHI i307bOBaHMX HACTIIKiB, 30KpeMa PO3BUTKY AMXaTbHA HEJOCTATHICTD, 10 3HAYHO
YCK/Ia[JHIO€ SIKICTD KUTTS MaLli€HTIB.

ITine: BusHaunTV ponb reHis pogyau PDGFy dopmyBanHi Gpi6po3HMX 3MiH Y HOpMI Ta TaTOJIOTi1 IereHb, IpoaHatisyBaTu
IIJIAXY KOPEKLlii BUAB/IE€HUX IOPYIIEHb.

Martepiamm Ta MeTomm. Y cTaTTi BUKOpUCTaHO 6ibmiorpadivHmil MeToH, y3aralbHeHO HayKOBi my6ikallil, mpeficTaBaeHi
B PubMed ta Google Scholar.

PesynbraTi. B orsapi miteparypiu pefcTaBIeHO CTPYKTYPHI 0c06/MBOCTI reHiB pogyau PDGF ta ix penentopis (PDG-
FR).IIpoananizoBaHo poinb redis PDGFynpomecax ¢i3ionorivHoro po3BUTKY lereHiB, IX y4acTb y MeXaHi3Max (OpMyBaHH:A
IIATOJIOTIYHMX TIPOLECIB, IO CYNPOBOMKYIOTbCS (hibpo3oM jereHeBol TKaHMHM (BipycHi iHdekuil, iHTepcTuIiianbHi
3aXBOPIOBAaHHs JIereHb, 6poHXiambHa acT™Ma). OlliHeHO eeKTUBHICTb BUKOPUCTAHHSA CYy4aCHMX IIPENapaTis, [0 BIVIMBAIOTH
Ha CUTHAJIbHI IUIAXM 32 y4acTio reHiB popuuyu PDGF Ta ix penentopis PDGFR sk npegukTopiB popmyBaHHs Gibpo3HUX
3MiH JIeET€HeBOi TKAaHWHI.

BucnoBok. Ienn pogunu PDGF BifirpaioTh BaXIMBY PONb fK y TpoliecaX PO3BUTKY JIeT€HiB Yy HEOHATaJIbHOMY
Hepiofi, Tak i y po3BUTKY GiOpO3HMX 3MiH JlereHeBOI TKaHMHY TPV LIMPOKOMY CIIeKTpi 3aXBOploBaHb (BipycHi iHdexii,
iHTepcTHIiaNbHi 3aXBOPIOBAHHA JIereHb, OpPOHXianbHa acTMa). BipoBa/pkeHH: B JiKyBaHHA IIpernaparis, 10 BIVIMBAIOTH
Ha CUTHQIbHI LUIAXYM 3a y4acTio TeHIiB cimeiictBa PDGF, i BUKOpUCTaHHs IHTIOITOPIB TMPO3MHKIHAsW /I KOpeKii
¢dyHK1LioHyBaHHA penenTopiB PDGFR npu3BoanTh 0 3MEHIIEHH: porpecyBaHHsA GpibposHMX 3MiH lereHeBol TKaHUHN i

€ OfIHMM i3 Cy4acHi CTpaTerivyHi HalpAMM JIIKyBaHHA 1ji€l TPYIIM 3aXBOPIOBAHD.
Kimrouosi cnoBa: ¢i6pos, rex, PDGF, PDGFR, 3aXBOpPIOBaHHsI JIeTe€Hb.

AxryanpHicTh. Di6po3 sAK 3araapbHO6iONO-
TIYHUI IpPOLleC MA€E Miclie IpU 3aXBOPIOBAHHAX
OaraTbOX OpraHiB i CHCTEM OPraHi3My JIOAVHIL.
®ibpoTnyHi 3MiHM BUABIAITBCA TPU Pi3HUX
3aXBOPIOBAHHAX OPOHXO-JIET€HEeBOI CUCTEMM, 30-
KpeMa Ipy OpoHXia/bHiil acTMi, sIK HAC/TiOK 3a-
HaJIbHUX 3MiH IC/IA MepeHeceHNX iHQeKIimamx
3aXBOpIOBaHb (ITHEBMOHil pi3HOI erionorii, Bi-
pycHi indexkuii, y Tomy uncni — Covid-19) [1-6].
[er mpoliec TaKOXX XapaKTEPHUI ISl iHTEpCTH-
Iia/IbHNX 3axBopioBaHb jereHb (I3JI), cuHOHIM
— igionaTMyHi iHTepCcTULia/IbHI THEBMOHII, AKi €
reTepOreHHOI0 IPYIIO HeiHeKI[iTHNX HeImyx-
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MVMHHUX 3aXBOPIOBAaHb 3 IIOPYIIEHHAMM BEHTHU-
nAniHoI Ta AMdysiitHOI 3[aTHOCTI ereHsb [7-9].
o po3BUTKY ¢i6po3yBaHHA JlereHeBOl TKaHVHN
3a/Iy4eHuil psAJl TeHiB, Y TOMY YMC/Ii — T€HU pOfK-
HU TpoMmbouutapHoro ¢gaxrtopa pocry (PDGF),
AKi CyTTEBO BIUIMBAIOTh Ha KIIiHIYHMIT mepeobir
3aXBOPIOBAHb JIETeHb Ta POPMYBaHHi BiggameHNx
Hacrigkis. [IporpecyBannA [uxanbHOI HELOCTAT-
HOCTI B IIOfIaJIbIIOMY YCK/IQJHIOE AKICTb KUTTH
MALi€HTIB, TPU3BOANUTD 10 IX iHBamigu3anii i 3y-
MOBJIIO€ IIJIBUIIEHY JIETAJbHICTh Iji€i KaTeropii
XBOPUX.

Iinmp: Busnaunty ponb renis poguunu PDGF y
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dbopmyBanHi GiOpOTHYHMX 3MiH B HOPMI Ta IIpu
I1aTOJIOTII JIETeHb, IIPOaHaIi3yBaTy MUIAXY KOPEK-
i1 BUABJIEHVX ITOPYIIEHb.

MATEPIAJTIN TA METOIN

B crarTi Bukopucrano 6i6miorpadiunuii me-
TOJI, y3araJlbHEHO HayKoBi my6jikariii, mpexcras-
neni B PubMed i Google Scholar.

PE3YJIbTATU TA OBI'OBOPEHHAA

Po3BuToK QiOpOTMYHMX YCK/IaZHEHb IIpU-
TaMaHHUI OIIBIIOI0 MIpOI M  IPOCYHYTUX
a60 ¢iHaMPHUX CTafill JleTreHeBUX 3aXBOPIOBAHb
[7, 9]. OcobnusicTio npouecy pibporusarii € Ha-
ABHICTb HAUIMIIKY II03aKIITMHHOIO MAaTPUKCY
i 3MeHIIeHHs 00’€eMy IMapeHXiMy, HOPYIIYETHCA
HOpMaJIbHa apXiTeKTOHIKa JIETeHb i, B KIHIIEBOMY
pesynbTari, e IPU3BOJAUTD 10 PO3BUTKY JMIXa/Ib-
HOI HefOCTAaTHOCTI. JlereneBa mapeHxiMa yIii/b-
HIOETHCSI BHACIIIJOK Ii 3aMillleHHs KOJIaT€eHOBUMMU
BOJIOKHAMM, 3HVDKYETbCA PO3TAXXHICTH Ta e/1ac-
TUYHICTD a/bBeOJI. 3MEHIIEHHA a/bBEOJIAPHOTO
IIPOCTOPY 3YMOB/IIOE€ BEHTU/IALINHY OVXaAbHY
HEJOCTATHICTD, Ie30praHi3aliilo I103aK/IiTUHHOIO
MaTPUKCY, YCK/IAJHIOE a/IbBEOIO-KAIAPHY M-
¢ysio. Pi6poTHyHi 3MiHM aTbBEOIPHUX KaTIi/Is-
piB IPU3BOAATH 10 3MEHIIEHHA €EMHOCTI JIET€He-
BOTO KOJIa KpPOBOOOIry, CIIpUAIOTH MifIBUIIEHHIO
OIIOPY KPOBOTOKY i 3pOCTaHHIO TUCKY Y MaJoMy
KO/ KpoBooOiry. Takum 4MHOM, Ma€ MicClie BU-
HUKHEHHSA IIPEKalliJIApHOI JIereHeBol rinepTeHsii
(JIT), migBuIlleHHs HaBaHTaKEHHS Ha IIPaBUil
IIJTYHOYOK Cepls i 7ioro rimeprpodis, sika B 10-
[/TBIIIOMY IIPM3BOJUTD IO MPAaBOOIYHOI cepIieBOl
HeJOCTaTHOCTI — (OpMyBaHHs XPOHIYHOTO JIere-
HeBOro cepus. HasABHICTD OuxanbHOI HEJOCTAT-
HOCTi (BeHTM/IALiNHOI, nepdysiliHoI), sika MoXe
HOETHYBATHCh 3 HEOCTATHICTIO KPOBOOOIry, 00y-
MOBJIIOE€ 3HAa4YHe IIPUCKOPEHH:S CcTymeHsa ¢ibpo-
TUYHUX 3MiH JIET€Hb.

OcTraHHIMM pOKaMI IOLIMPEHICTb JereHeBUX
3aXBOpIOBaHb, 30Kpema I3JI, Ak y cBiri, Tak i B
YkpaiHi 3pocTae, e noTpebye IMOKpalleHHA Hi-
arHOCTMKM Ta JIIKYBaHHA JJaHOI KaTeropil MmaijieH-
TiB. BpaxoByrouu rereporenHicts 1371, mani mopno
PO3IIOBCIOIKEHOCTI OKpeMIX pOpM 3aXBOPIOBAHDb
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obmexeHi. Bizomo, mo B criektpi I13J1 6ins 80 %
CTAaHOBUTD iffionaTyHMil GiOpo3yrounii anbBeo-
mit (IOA). 3axBoproBanicTp Ha IDA Bapiroe, 3 ypa-
XyBaHHAM CTaTi, U1 )KIHOK B MexXax 7,1 — 13,2 Ha
100 000 [10], gna vonosikiB — Big 11,3 mo 20,2,
cepenHi MmokasHukM (6e3 ypaxyBaHHs CTaTi) BU-
3HavaloThCA Ha piBHI 4,6 — 14,0 [11, 12]. 3axBo-
proBanicTh Ha IDA TakoX 3pocTae 3 BiKOM, TaK,
B CIIA, mns oci6 Bikom 18-34 pp. mpoTu BikoBOI
Ipyly CTapliuX 3a 75 pOKiB, Liell IOKa3HUK CTa-
HOBUB, BignosigHo, 0,41 27,1 [12].

I3JI cyTTeBO pi3sHATHCA 3a KIIHIYHMM Iepe-
6irom, sIKMil MO>Ke IPOTIKaTH TOCTPO 3 BUCOKUM
piBHEM CMEPTHOCTi, MOKe HabyBaTu XpOHIYHOTO
nepebiry 3 GopMyBaHHSIM «CTi/IbHUKOBOI JIeTeHi»
1 IporpecyBaHHAM JIET€HEBOI HEJOCTATHOCTI, Ma-
I0Th MiCIje TaKOXX BiTHOCHO CIIPUAT/INBI BapiaHT
3axBOpIOBaHHA [7, 9, 13, 14]. [lepBunHOIO aHaTO-
MIYHOI0 CTPYKTYPOI, fAKa IOLIKOXYETbCA NPU
I3J1, € inTepcTHLiit — mpocTip MXK 6a3arTbHUMU
MeMOpaHaMM eIliTe/il0 a/JbBeoOJl Ta EHIOTENilo
Kalli/IApiB, PO3TAllOBAHMX Yy MDKa/IbBEONAPHUX
nepetuHkax [13-16]. Opnak, npu I3JI momko-
IDKYETbCA He JMIe IHTepCTuUlliy, ane i anbBeo-
JISIpHI IPOCTOPU, OPOHXIONM, CYAVIHY BIIPOJOBXK
6asanpHux MeM6OpaH [13]. BHacmijok 3MeHIIeHHS
KiTbKOCTi (pyHKIIIOHa/JIbHO IOBHOLIHHUX aJIbBe-
OJIAPHO-KAII/IADHUX KOMIIIEKCIB IIOPYIIYETHCA
oKcureHanisg KpoBi. OgHUM 3 OCHOBHUX KJIiHidY-
Hux npossieM [3J] e 3aguiika, 1o CyTTEBO 00-
MeXxye (Pi3VyHy aKTUBHICTb XBOPUX.

BBaxkaerbcs1, 1o matodisionorivHoro oco-
OnMBicTIO TepeBa>KHOI OiNBIIOCTI 3aXBOPIOBaHb
JIETEHb € CTPYKTYPHE PEMOJIENTIOBAHHA NVICTA/lb-
HUX HOBIiTpsHUX mpoctopis [17]. TlaTomoriunuii
IIPOLIEC POSIIOYMHAETHCA i3 3a/y4eHHA a/lbBeOsI
i inTepcTuuio (mapaanbBeO/IPHUX TKaHWH), Iie
3YMOBJIIOE ITOPYLIEHHs Ira3006MiHy i yHKIIT 30-
BHIIIHBOTO INXaHHA 332 PECTPUKTUBHUM TUIIOM,
BUHUKAIOTh u(y3Hi iHpinmpTpaTuBHi 3MiHU Ia-
PpEHXIMM JIeTeHb, AKi MiATBEPIKYIOTbCA PEHTTE-
HO/oTriuHO (peHTreHorpadisi, KOMITIOTepHa TO-
morpadis) [17]. IlopyienHs anbBeonspusanii €
OJJHVM 3 IIaTOreHEeTUYHMX MeXaHi3MiB BUHMKHEH-
Ha 13J1.

OCKiZbKM pO3BUTOK JIET€Hb NPOJIOBXYETHCA 1
B IIOCTHATa/IbHOMY II€piofii, cepe]; YMHHMKIB, AKi
IPUIIMAIOTh YYacThb B Ipolecax AndepeHiioBaH-
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HA Ta nporidepaliii Me3eHXiMU JleTeHb Ha I[bOMY
eTall, BaX/IVBa PO/Ib HaJIOKXUTh 'eHaM TpoM6o-
nutapHoro ¢akropa pocty — PDGF. Perynsarop-
Ha ¢yukuis PDGF 3abesneuyye NOCTHaTalbHe
dbopmyBanHs MiodibpobracTamy anbBeOIPHOL
nepeTuHKU. B excnepumenrti [18] 6yno mokasa-
HO, 1110 CUTHa/IbHUI IJIAX i3 3any4eHHAM PDGF
3abesnedye QyHKiioHyBaHHA MiodibpobracTis/
¢ibpobnactiB mixg yac GOpMyBaHHS BTOPMHHOI
a/IbBEOJIAPHOI IEPETUHKMY, 1, B TOM XK€ 4ac, CTBO-
PIO€ «MOJIEKY/ISIPHE» MIATPYHTS /I PO3BUTKY I1e-
PVMHATa/IbHUX 3aXBOPIOBAHD JIETeHb, 0COOIMBICTIO
AKUX € IIOPYILIEHHs a/IbBEO/IAPU3aLil.

YucneHHMMM pob6oTaMM IIOKa3aHO, IO JIere-
HeBMit (pi6po3 NeBHOI Mipoio 0OyMOBJIEHMII Te-
HeTUYHUMM YnHHUKamu [8]. Le migTBepmKyoTh
HOCTiDKEHHA «CIMEHOI» 3aXBOPIOBAHOCTI Ha
iHTepcTuiianbHy nmHeBMOHIIO [19-21], xoua, 3a
JAaHVMM PpI3HUX aBTOPiB, Ma€ MicClle AK ayTOCOM-
HO-peLIeCUBHII, TaK 1 ayTOCOMHO-/IOMiHaHTHUIA
TUII YCIAaJKyBaHHA IIbOTO 3axBoproBaHHA. Jle-
reHeBuit ¢pibpo3 Mae Micie Ipy psjii TeHETUYHO
00yMOBJIEHUX XBOpPO0ax, TaKuX sSIK, HAIPUKIAJ,
xBopoba lome [22] Ta psapi inmmx. B excrepu-
MEHTA/IbHMX JOC/II/PKEHHAX TaKOX IIOKA3aHO, 110
mesiki mikapchKi 3acobu (Hampukiaz, 671eoMiluH)
€ YMHHUKaMy QopMyBaHHA (GiOpOTMYHUX 3MiH
B nereHsax [23].

[Ipo 3HaueHHA TE€HETMYHOTO KOMIIOHEHTY B
naroreHesi ¢opMyBaHHs QiOPOTUYHUX 3MiH Jle-
reHeBOl TKaHMHM CBigyaTh 3Ha4yHi KOJIMBaHH:A
CTYHeHs LuX crienudiyHuX 3MiH y NpaliBHUKIB,
AKI KOHTaKTYIOTb 3 OpraHIYHMMM aHTUT€HaMM Ta
pisHOMaHITHUM «}ibporeHHUM» MUIOM (HaIpu-
K1aj, azbectom) [24, 25], mo 6yno miaTBepKEHO
i B excriepumenri [26-28]. [Tomanbuii focmimkeH-
HA in vitro BUABUIN MO3UTUBHY KOPEALII0 MK
piBHeM ekcmpecil mpo¢diOpOTMYHNMX LMTOKIHIB
(3okpema, PDGF) i iHrananiiiHoo iHKopmopa-
L[i€I0 KpeMHE3eMY, 1110 IIPU3BEIO B IEPCIEKTUBI
[0 po3BUTKY cwiaikody [28]. Otrpumani pesyinb-
TaTy CBifiYaTb PO MOXX/IMBICTb BUKOPUCTAH-
HA PDGF sk 6iomoriyHoro mapkepa paHHbBOI
DIarHOCTUKM CUJTIKO3Y.

Bigomo, 1m0 TpoMbo1mTapHi pakTopy pocTy €
OCHOBHMMM MiTOreHaMu Iyi 6ararbox TUIIB KJli-
TUH Me3E€HXIMa/IbHOT'O IIOXO/KEHH, Y TOMY YMCIIi
— ¢ibpobnacTiB i IagKuX M sI30BUX KITHUH [29].
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Poguna PDGF cknafiaeTbcsa 3 4OTUPHOX Pi3HUX
MOMINENTUAHNX JIAHIIOTIB, AKI KORAYHTbCA YO-
TUPMa pisHMMMU reHamu. BcTaHOB/IEHO, 110 TeHM
PDGF-A i PDGF-B nokanizoBaHi Ha XpOMOCOMax
7 i 22, rean PDGF-C i PDGF-D, BignosigHo, Ha
xpomocomax 4111 29, 30].

Knacnuni manmrorn PDGF, taki sk PDGF-A i
PDGF-B, 6ynu Bigkpurti B 1970-X pokax, JaHIo-
ru PDGF-C i PDGF-D 6ynu Bigkputi nisHiure, B
200012001 poxax [31-36]. ll/msixom romo- abo re-
TepopyuMepusanii yotupu nanuoru PDGF yTBo-
PIOIOTb OVMMepH, SIKi MOB’sA3aHi AuCyIbifHNMM
«MICTKaMW», i CTBOPIOIOTh II'SATh Pi3HUX JVUMep-
Hux isopopm: PDGF-AA, PDGF-AB, PDGF-BB,
PDGF-CC i PDGF-DD.

Penjenitop reniB PDGF (PDGFR) BigHOCKUTBCS
[0 peLenTopiB TUPO3MHKiHa3u. IcHye ABi i3o-
¢dopmu nanuora PDGFR — PDGFRa, PDGFR,
AKI posMillleHi, BiiIOBIgHO, Ha XpoMocoMax 4 i
5. [licna 3p’a3yBanus, miraugu PDGF, PDGFRa,
PDGFRp yTBOPIOIOTh TpM MOX/IMBI KOMOiHaIil
nuMepiB: -aa, -pB Ta -af [37]. I3odopmmu renis
PDGF B3aeMO[il0Tb 3 BiiAOBIZHMMM IM TUPO3VH-
KiHasHuMM penentopamu: 3 PDGFRa - PDGF-
AA, PDGF-AB, PDGF-BB, PDGF-CC, 3 PDGFRp
— PDGF-BB i PDGF-DD [29, 38-40]. Crip 3a-
3”HauntH, mo PDGF-AB, PDGF-BB i PDGF-CC
IpUTaMaHHA MOX/IMBICTh CTUMY/IIOBATH TIeTe-
ponumepHi kommiekcu PDGFRa/P, xoya ponb
Takoi B3aeMofii HoTpeOye IOAANbIIOTO YTOY-
HeHHA. AktuBania PDGFR npusBoguTh [0 iHi-
Lianii BHYTPIIIHbOK/IITUHHUX CUTHAJIbHUX ILJIA-
xiB, BKmoyarounm Ras/Rac, MAPK, PI3K, STAT
Ta iHWi, AKi cnpusATb nmponideparnii Ta Mirparnii
xrituH [37]. IlonepenHiMu mOCiKeHHAMNU TIO-
KasaHo, mo PDGF-B i PDGFRp nos’s3aHi 3 HOp-
Ma/JIbHMM PO3BMUTKOM JIET€Hb B IIOCTHATAIbHOMY
nepioni [41].

PDGF cuHTe3yeTbCsl B MerakapioumuTax KicT-
KOBOTO MO3KY, 30epiraeTbcs B a-TpaHy/Iax TPOM-
OOLNTIB i CEKPeTYETbCsA OCTAHHIMM IiC/A IX aK-
TUBaLil, o iHililoe akTuBHIicCTH (ibpobmacTis
[30]. I[Tporeinn PDGF Tako>X CMHTE3YIOThCA i iH-
MYMM CTPYKTYPHUMM €/IeMEHTaMy, Y TOMY 4MC-
JIi — eHJOTeNia/IbHMMU 1 emdiTemiaibHUMM KIITH-
Hamy [39]. Cunte3 6inkiB PDGF NOCUTIOETBCA Y
BiIIOBIZb Ha 30BHIIIHI ITOAPa3HUKM, 30KpeMa Ti-
nokcito [42], pito okpemux 1uTOKiHIB. CeKpelis
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nporeiniB PDGF Tpombouutamu Ta iX BIUIMB Ha
¢dibpobmacTy cBifyaTh MpO IX y4acTh y 3aNanbHNX
3aXBOPIOBAaHHX, JiereHeBoMy ¢ibposi [41]. Bpa-
XOBYIOUl BaXUBY ponb popyau PDGF B narore-
Hesi ¢popmyBaHHs PiOPO3HOI TKAaHMHY, NTPOAHA-
JI30BaHO POJIb Ta OCOOMMBOCTI pi3HMX i30dopM
PDGF 3anexHo Bif nereHeBoi narosorii. B pani
JOCTiKeHb IX OY/I0 PO3I/IAHYTO 5K MPENUKTOPIB
PO3BUTKY HiOpOTMYHNX YCKIIa/{HEHDb Y MAlli€HTIB
3 I3J1.

Cnip 3asHaunTy, mo I13J1 MOXyTb BMHMKATU
micnst mepeneceHoi SARS-CoV-2 (COVID-19)
ingexuil [3], ockimbKM cTafmis 3amajzeHHs NpU
COVID-19 mnopibHa mo iHTepcTUIliaIbHOI IHe-
BMOHII. [Ipm ricronorivHoMy [JOCHi[)KE€HHi Je-
reHeBol TKaHMHM Yy postmortem IanjieHTiB 3
COVID-19 BusBisinoch audysHe NOMKOKEHHS
anbBeoJI, JeCKBaMallis eliTesilo, iHTepCcTuliiab-
Huit Gibpo3 Ta yTBOPEHHS «MIKPOKICTO3HIX COT»
— 3MiHM, NOAIOHI IO TMX, LIO CIIOCTEPIraloThCs
npu I3J1. IleBHi MonekynsapHi Mapkepu, sIKi BK-
3Havyanuch y xsopux Ha COVID-19, Bu3Havanmuch
i y manjienTiB 3 igiomatuyHuM JiereHeBuM ¢ibpo-
3oM (UI®). Takum 4mMHOM, BMHUKHEHHS ibpo-
TUYHUX 3MiH nereHb micna COVID-19 MoxyThb
OyTHU HiTPYHTAM IS PO3BUTKY, B IIOJAJIbIIOMY,
y Takux nanientis 13JI. Bracnigox nossu 3Hau-
HOI Ki/IbKOCTi Tpodi6po3HNX/Ipo3anaJIbHNUX LU-
TOKiHIiB (iHTeprnelikiHiB — IL-6, IL-11 Ta IL-13),
mo Mae Micue Ak npu COVID-19, rax i npu 1371,
HiIBUIIYETbCS CTUMY/ALA OKpeMux (axkTopis
pocrty, y Tomy urcni — PDGF, tpancdopmyrodoro
dakropy pocty Bl (TGF-B1), dakropa pocry di-
opobnactiB (FGF), akTuByeTbCsI MOJIEKY/IAPHUIA
max JAK/STAT. ®ochopumosanna JAK/STAT
inpykye ¢ibpornyni mpormecu, 3okpema IpoIi-
deparito, crapinns, ayTodarito, CTpecopHi 3MiHN
€HJ0I/Ia3MaTUYHOIO PETUKYIYMY, IIepexif eriTe-
nito/pibpobmacTi B MeseHximy [3].

Y xBopux Ha iHuIy BipycHy iH¢ekIio 3 ypa-
JKEHHAM JIeTeHb — BipyCHY /JMXOMaHKy 3 CHUH-
npomoM TpomboumromneHii (bunyavirus, SFTSV)
TAaKOXX BUABJIEHO BaXK/IMUBY ponb reHiB PDGF sk
YMHHUKIB Iepebiry saxBoproBaHHs. BuBueHO
acouianito nonimopdiamy rs1800818 rena PDGFB
(mokamizanis rena 22ql13.1; Chr.22:39244698 on
GRCh38) 3 nepebirom 3axsoproBanns [2]. IToxa-
3aHo, o piBeHb PDGF-BB y kpoBi i exkcnpecia
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MPHK y nux nauieHTiB O6ynmm 3HaYHO HIDKYMMMU
nopiBHAHO 3 reHorumnoM rs1800818 AA. Jlocro-
BipHO BUIIA cipuitHATINBICTh fo SFTSV Bu3Ha-
Yajach 3a HagBHOCTI reHorumniB AG + GG. Bu-
sBieHo, 1o piBHi MPHK anensa G rs1800818 6ynu
HIDKYMMM IOPiBHAHO 3 piBHEM ajienid A y XBOpUX
3roctpomo ¢asoro SFTSV. Ha panniii crapii 3axso-
proBaHHA y nanieHTiB 3 SFTSV anenb rs1800818
G 0yB acouiitoBanmit 3i 3Hv>KeHHsAM PDGF-BB y
cupoBatii kposi (p = 0,015). Y manienTiB He Bu-
aBieHo acorianii PDGF-BB rs1800818 3 neratus-
HUM repebirom SFTSV. ¥V excnepumeHTanmbHIX
tBapuH (SFTSV-indikoBanux mumeit C57BL/6])
piBenb PDGF-BB 6yB cTabiIbHO HIDKYUM
(p <0,001). ABropu [2] pifinuIM BUCHOBKY, 11O
came monimopdism rs1800818 PDGF-BB moxe
BiflirpaBaTy IEBHY POJIb Y OIIOCEPEIKYBaHHI He-
cupuitHATINBOCTI o SFTSV.

Bigomo, 1110 0fHMM 3 KPUTUYHUX YCK/IaJHEHD
IIpM 3aXBOPIOBAHHAX JieTeHb € JII, AKa BMHUKae
B pe3y/IbTaTi PEMOJENIOBAHHA JIETEHEBUX CYAMH
(apTepiit, BeH) BHAC/TiTOK HagMipHOI mpornidepa-
il MionnTiB cyauHHOI cTiHKy [43]. BasxBa ponb
B pery/lii GyHKIIOHaIbHOTO CTaHy CYAMH Hasle-
nTb came PDGF-BB, piBeHb SIKOTO MiJIBUILYETH-
cs ipu JII. JloctaTHbO 1O06pe BUBYEHI MeXaHi3Mu
pearyBaHHA ITIAIKVX M A30BUX KIIITVH JIeT€HEBUX
aprepiit Ha pgito PDGF-BB, opgnak oco6mmBoc-
Ti B3aeMogii PDGF-BB i rmagkmux M sA30BUX KJIi-
TUH JlereHeBUX BeH (pulmonary venous smooth
muscle cells, PVSMC) norpe6yioTb yrouyHeHHs. B
eKCIIepUMEHTAIbHOMY HOC/ipKkeHHi [43] BuBUa-
nach ponb KajbliieBoro penentopa (CaSR) mpu
ingykoBaniit PDGF-BB muponidepanii PVSMC,
OTPMMaHNX 3 JIETEHEBMX BEH LIypiB 3a YMOB Ii-
nokcii. ITokasano, 10 npu rimoxcii 36ipIIyeTs-
cs KinbKicTh cTumynboanux PDGF-BB PVSMC
i excnpecia ix CaSR NmOpiBHAHO 3 HOPMOKCHUY-
HuMM ymoBaMu. Ockinbky HaxonmdeHHs Ca2+
B PVSMC npusBoguth J0 Ba3OKOHCTPUKIi, Iie
o6ymoBiioe nporpecysanss JII' 3a ymoB rinoxcii,
o mae Micue nipu I3J1. Jocmimkenns [43] mpope-
MOHCTPYBajo Bax1nBy ponb PDGF-BB i excrpe-
cii CaSR sk 4uMHHUKIB HagMipHOI mpomidepanii
PVSMC npnu JIT.

B pocnmimkenni [1] BMBYeHO 3Ha4YeHHS IT -
TU OJHOHYK/IeoTuAHMX nomimopdismis (SNP)
IIPOMOTOPHUX JinsAHOK reHa PDGFRa y giteit 3
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aJIeprivyHOI0 Ta HeaJepriyHOI acTMOI, OlliHe-
HO piBeHb cupoBatkoBoro PDGF-AA, niranpgy
PDGFRa. IlokaszaHo, 1110 posnogin reHotuny SNP
rs1800810 (-1171 G/C) nmpm Heanepriuniit acTmi
OOCTOBIPHO Bi[Ipi3HABCA BiJj IOKa3HMKIB Ipymnu
koHTpo0 (p=0,038), TakoX 5K 1 po3mopin oro
aneniB (p=0,028). Ananis ramioTumiB IMokasas,
110 MOEJHAHA YaCTOTa HM3bKOI €KCIIpecil romMo-
surotHoro H1 reHoTuny ta reTepo3uroTHOro re-
oty (H1/H1+H1/H2) y piTeii 3 Healepri4Howo
aCTMOIO IIOPiBHAHO 3 KOHTPOJIBHOIO IPYIO0 Oyr1a
3HauHo Bumow (OR=1,94, CI=1,11-3,39, p<0,02).
[Ipn mepcucryrodinn acTMi 4acTOTa TOMO3UIOT
H2/H2 6yna Bumoo MOpiBHAHO 3 IEepPEeMiKHOIO
dopmoro actmu (p=0,008, OR=2,625). 3a HasB-
HOCTi romosurotHoro ramnoruny H2/H2, piBeHb
PDGF-AA y cuposarii KpoBi 6yB CyTTEBO HIXK-
YyM y AiTeil 3 TOMO3SUTOTHMUM ramrotunom H2/
H2 y cniBcTaBieHHi SK 3 JiTbMU 3 HE-TOMO3UTOT-
HyuM ramwrorunom H2/H2 (138,1+/-62,9 mporu
249,74/-97,1 ur/mn, p<0,05), TaK i MOpPiBHAHO 3
IiTbMU 3 HeanepriuHowo popmoro actmu (113,8+/-
38,0 mpotu 256,6+/-58,3 Hr/mi, p<0,05). ABTOpHK
[1] mokasamm, mo Hm3bKa excmpecis PDGFRa
Mo)ke 6yTy OfHMM 3 iHPOPMAaTUBHUX UMHHMUKIB
PO3BUTKY 3aXBOPIOBAHHA [/ [iTeN 3 Heanepriv-
HOI0 POpMOI0 acTMM. AYTOKPUHHMI ePeKT HIDK-
yoi ekcrnpecii PDGF-AA T1a Bucokoi ekcmpecii
PDGFRa moxxe 06yTi pakTOpOM peMOfie/TIoBaHHS
AVXaIbHUX IUIAXIB, SIKUII OOYMOBJIIOE TSKKICTh
nepebiry acTmum.

Bigomo, mo B maroreHesi ¢gopmyBaHHsA i-
opornynux 3min npu I3JI cyrreBa ponp Harne-
XUTb a/lbBeOIApPHUM MakpodaraMm. B excmepu-
MEHTA/IbHOMY HOCTi/KeHHi [44] BUBYEHO BIUINB
PDGF i TGF-B1 sk He3ane)XHNX YMHHUKIB aKTHU-
Balil Makpodaris. 3 11i€0 MeTOIO pOBeeHe BU-
miptoBanass MPHK B-nmanumrora PDGF i TGF-1,
a Takox HLA-DR-a B anpBeossipunx Makpoda-
rax nanienTis 3 I3J1. V pasi gocnigxeHHsa BMicTy
MPHK anpBeonsipunx makpodaris Bigpasy mic-
N TIPOBEJieHHA OpOHXO-a/lIbBEOIAPHOTO JIaBa-
XKy, KIiTMHM nanieHTiB 3 13J1 Manu nifgBuiennii
BMmicT PDGF-B, B Toi1 yac sk piBenbp TGF-f1 Ta
HLA-DR-a BuM3Ha4aBcA Ha piBHI KOHTPOJIbHUX
3HadyeHb. Y pasi Ky/IbTMBYBAaHHS a/IbBEOJIAPHUX
MakpodariB nmpotsrom 24 ropuH, y BigTepmiHO-
BaHOMY IIepiofii, BM3HAYaINCh Pi3HOCIPAMOBA-
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Hi 3MiHM, 3yMOBJIEHI OVICPErY/IALI€I0 LUNX TeHiB:
MPHK PDGF-B 36inburyBanach Ha IpPOTHUBAry
amenuenHo MPHK TGF-$1 tra HLA-DR-a.

B pocnmimxenni [44] BuBYasach MIBUAKICTH
tpanckpunuii MPHK nBox isomepHux ¢popm renis
poaunau PDGF - PDGF-A ta PDGF-B B anbseo-
NIApHUX Makpodarax manieHTis 3 I3J1. V mamien-
TiB 3 13JI BuABnANOCH 10-KpaTHe NepeBUIEHHA
PDGF-B nopisuano 3 PFGF-A, take x cniBBig-
HOLIIEHHS MaJo Micue i y 3gopoBux oci6. Bcra-
HoBJIeHO [45], mo y xBopux Ha I3JI pisai MPHK
PDGF-A i PDGF-B 6ynu 3Ha4HO miiBUIIEH] 110-
piBHSHO 3i 3gopoBuMU ocobamm. TakuM 4MHOM,
came i3omepHa opma PDGF-B Binirpae 6inbur
CYTTEBY pO/b B matoreresi ¢opmysanus diobpo-
TUYHUX 3MiH nipu I3J1.

BpaxoByroun, 10 A1A 3HAYHOI YacCTMHU BMU-
naykiB 13J1 xapakTepHuM € HassBHICTDb niMory-
TApHOTO a/IbBEOJITY, AOCTHigHUKamu [45] Oymo
BuUBYeHO BIUIMB iHTepdepony-y (Interferon-y,
IFN-y), nmponyleHToM sIKOro € mimMQouuTy, SK
Mopudikyrodoro unHHMKa akTuBalii revis PDGF,
TGF-p i HLA-DR-a. ITicna inky6ariii anbBeossip-
Hux Makpodaris 3 IFN-y, B kiiTnHax 3pocras pi-
BeHb M-PHK PDGF-B i HLA-DR-a Ha npoTuBary
TGF-B. Otrpumani pesynbraTy MiZTBEPKYIOTb,
mo PDGF, TGF- i HLA-DR-a € He3ane>xHo pery-
JIbOBAaHVMY T'€HaMI B a/IbBEO/IAPHMX MaKpogdarax
npu I3J1. Ockinbku IFN-y 3yMOB/II0BaB 3pOCTaH-
Hs M-PHK PDGF-B, aBTOpU BBa)KaI0Tb, 1110 aKTH-
Banisa IFN-y rena PDGF-B € ofHi€lo 3 BaXX/1MBUX
nmaHoK ¢opMyBaHHs GIOPOTMYHMX 3MiH /lereHe-
BOI TKQaHVHM i3 3a/Ty4eHHAM TiMOINTIB.

B nopanbiomy, (8] 6yno mokasano, 1o, xo4a
IaToreHe3 jiereHeBoro (ibposy IpopoBXKye BU-
BYATNCh, BU3HAYEHO DPAJ, KOHKPETHUX TeHiB, AKi
MOXYTb ITOTE€HLII0OBATY el Npouec. AKTUBOBaHI
a/IbBeOJLIPHI Makpodary Ta emiTesiaabHi KIiTH-
HU MOXXYTb BUBUIBHATK INOJINENTUAHI pakTopn
pocry, Taki ik PDGF-B, TGF-f Ta psj iHImmx mu-
TOKiHIB (y ToMy 4ncri iHcyniHomonioHui pakTop
pocry (IGF-1), ¢pibponextuH), sKi mIIAXOM MO-
IeNIOBaHHA POCTY Me3eHXiMa/IbHUX KIIITUH 1 piB-
HA PARY LUTOKIHIB ((aKTOp HEKpO3y MYX/INH-A
(TNF)-a, IL-1, IFN-y) cuopusiioTh HOCUIEHHIO
MiCIIEBOI 3alla/IbHOI peaKiii B TKaHVHI JIETeHb AK
nepenyMoBy GpopMyBaHHs GiOPOTUYHNX 3MiH.

Ockinbku popuHa reHiB PDGF Bipirpae 3Hauy-
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1y poib B GopMyBaHHi ereHeBoro ¢pidposy, ax-
AK YMHHVKIB BUHMKHEHH 3aXBOPIOBAHb JIET€Hb.

In vitro 6yn0 BuBYeHO [46] BIUIMB remapuHy i
CIIOPiHEHNX ITiKO3aMiHOITIKaHIB Ha iHZYKOBa-
Hy PDGF npormnidepauiio nereneBux ¢iopobnac-
TiB 1 aKTUMBHICTb B HUX MAaTPUKCHUX METaJI0IIPO-
teiniB, MMP (iHTepcTuiabHOI KONMareHasu
(MMP-1), »xenarunasu A (MMP-2) i >xenatunasu
B (MMP-9)). MMP € njuHK-3a/1eXHMu OiKamu,
AKI BIJIrpal0Th OCHOBHY POJIb y pO3IIa/ii MO3aKJIi-
TUHHOTO Matpukcy [47]. HeobxigHo 3asHaumTy,
1o B 6ionTarax jereHp nanieHTis 3 Gpi6poTHIHN-
MM 3MiHaMI BUABIAETbCA 3HAYHA KIJIbKICTb TY4-
HIX KJIiTVH, B TPaHy/IaX AKX MICTATbCA TellapyH,
rictTamiH Ta mpoTeasu. In vitro 6yso nokasaHo, 1110
rerapyH, ajie He remapaHcyibdar, inribysas mpo-
nmidepanio i xemMoTakcuc nereHeBux ¢ibpobnac-
TiB, iniykoBany PDGF, i, Binnosigno, MMP. IIpn
IIbOMY, TKaHVHHI iHribiTOpU MeTanonporeiHasn
tuny 1 i 2 (TIMP-1, TIMP-2) cynpecyBanu xe-
MOTAKCIC JiereHeBux gpiopo6macTis, cCTUMYIbOBA-
Huit PDGF. OtpuMaHi pe3ynbTaT WOJ0 BIUIUBY
renapuHy Ha ynereHesi ¢ibpobmacty, iHgyKOBaHi
PDGF, nifTBepAXy0Th 3HaUyI[iCTh 1IIbOTO MeXa-
Hi3MY peMOJIe/II0BaHHA IMO3aK/IITMHHOIO MaTPUK-
CY IIpM 3aXBOPIOBaHHAX JIETEHD.

B nemogaBHO IPOBENEHOMY €KCIIEPYMEHTAIb-
HOMY JIOCTiIPKeHHi 6y/10 BUBYEHO POJIb MEpUIN-
TiB (K1iTHH Py’xe) B po3BUTKY HaOpsIKY /lereHb i
nereHesiit qucdyHkuii [41]. Bigomo, 1o nepuim-
TU — LIe KJIITVUHY CIIOTYYHOI TKAaHWHU, AKI MOXYTb
CKOpOYYyBaTNCh, BOHM /I0KaJ1i30BaHi 30BHi Bifj €H-
JOTEiI0 Kalli/IAPiB Ta NOCTKANIAPHUX BeHyil. 111
KJIITMHY IPUIIMAIOTD Y4acThb Y CUHTE31 €/IEMEHTIB
0a3anpHOI MeMOpaHy, MO3aKJIITMHHOTO MaTpPUK-
CY, CEKPETYIOTb Ba30aKTUBHi CIIOMYKN. [X Baskmu-
BOIO QDYHKIII€IO € PETY/ISALis IPOXOKEHHS PiVIHN
yepe3 MbkeHjoTenmianpHi 3'egHaHHA. [lokaszaHo
[41], mo PDGF-B, B3aemopjitoun 3 NepuIUTaMy,
Biflirpa€ BaXK/IMBY POJIb Y PO3BUTKY IOLIKOJ>KEHD
7IeTeHb, 3YMOBJIEHUX IIOPYLIEHHAMM eKCIIpecil
JIETeHEeBOTO €TaCTUHY, BMICTy crenudivHux Imo-
BEPXHEBO-aKTMBHMX Oi/IKiB i 0OMiHY KMCHIO.

Ha cporopHi 3Ha4Ha yBara npupinAaeTbcs miKy-
BaHHI0 V1D sk pisnosuny I3J1. VIP xapakrepusy-
€TbCs1 He3BOPOTHIMM Iporpecyounmu ¢pidporny-
HUMM 3MiHaMI jleTeHeBOl TKaHMHM, OJHAK JIOro
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TiKyBaHHsI oOMeXXeHe Mo6iYHNMM edeKTaMu Cy-
YacHUX TepaneBTUYHUX 3acobiB [48]. IIpomide-
pauis ¢pibpo6bnacTiB B iHTepcTUIIiaNbHIl TKaHMHI
JlereHb y BiiMoBib Ha Jiito haKTOPiB pOCTY, 30Kpe-
Ma PDGF, € xapaKTepHOI0 03HAaKOI0 IJbOT0 3aXBO-
PIOBaHHA i 3yMOBJIEHA TPUBAJIOK0 TIepefjadero CHT-
HaniB ERK (extracellular signal-regulated kinase)
— OfiHi€l 3 LIEHTPa/JbHMUX MITOr€H-aKTUBOBAHUX
nporeinkinas (mitogen-activated protein kinase,
MAP1), 3amy4yeHMX [O CUTHAJIbHUX BHYTPill-
HbOKJIITMHHMX LUIAXIB y APl KIITHH. 3 METOH0
inribysannsa kackany ERK sk maHkmM posBUTKY
biOpOoTMYHMX IIPOIIECiB, 1110 JIi€ OITOCEPENKOBAHO,
yepe3 [AM®, 6yno anmpo6oBaHO feKinbKa Ipe-
nmapariB. MRE-269 i TpenpocTuHin akTuByBa-
mmu nepegady curtanis JAM® y anpi npotarom
TPUBAJIOTO IIPOMDKKY 4acy, IOBHICTIO iHTiOyBa-
mn PDGF-inpykoBany sapepHy ERK i, Bifnosiz-
Ho, npornidepanito ¢pibpodmacris. Ha npoTusary,
I7IOIIPOCT 3YMOBJIIOBAB TUMYACOBE IiBUILEHHA
UAM® B appi, He BrmBaB Ha PDGF-ingykoBa-
Hy agepHy ERK i, BifmoBifHO, IpPOAB/IAB MEHILY
eeKTUBHICT cTOCOBHO mpormidepanii ¢pidbpo6-
nactiB. OTpMMaHi pe3ynbTaTy MiATBEPIKYIOTD,
mo criiike minBuineHHa TAM® HeobximHe 1A
epexTuBHOrO iHribyBanus PDGF-iHgykoBaHOI
apepHol ERK i sHIDKeHHA iHTEHCUMBHOCTI NpoOi-
depauii pibpobdacTis.

Ockinbku PDGFR HaneXxutb [0 peLento-
piB TMPO3MHKiIHA3Y, B €KCIIEPUMMEHTI BMBYaIach
eeKTUBHICTb JI0r0o cymnpecii 3 BUKOPUCTAHHAM
inribitopa Tuposuukinasu (ITK) nintenaniby sk
mpernapary, o nocnabnoe nporpecysanns /1.
[TpoBeneHe ekcriepyMeHTa/IbHE OCTIHKeHH [49-
52] mopo epextusHOCTi iHmoro ITK - imatnuiby
AK IpenapaTy, U0 BIUIMBA€E HAa TOHYC AMXa/JIbHUX
IUIIXiB  (OpOHXOKOHCTPMKIIIO, OpOHXORMIISA-
tanio) npu IO, omocepenkoBaHMil BIUIMBOM
PDGF-BB. IuribyBans imaruui6om PDGFR-[
3arobirao OPOHXOKOHCTPUKTOPHOMY e(deKTy
PDGF-BB, mpemnapar TakoX CIpusiB 6poHXOpuU-
narauii. OTpuMaHi pesynpTaTM CBif4aTb IIPo
edexTuBHicTh BuKkopuctanusa ITK i ysromxkyors-
CA 3 IHIIMMM FOCTIIPKEHHAMU, AKI MiATBEPIXKY-
I0Th JJOLI/IBHICTD IX 3aCTOCYBaHHA IIPY NiKyBaHHI
XPOHIYHMX 3aXBOPIOBAHHAX AVXaJAbHUX II/IAXIB,
3okpema [JI® [50].
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BMCHOBKU

I'enn popunau PDGF BifirpaloTb BaXX/IMBY pOJib
AK B IIpOLlecaX PO3BUTKY JIET€Hb B HEOHATA/IbHO-
My Iepiofii, Tak i B po3BUTKY GiOpOTMYHMX 3MiH
JIeTeHeBOl TKaHVHM IPU IIVPOKOMY CIIEKTPi 3a-
XBOPIOBaHb (BipycHUX iH(deKLisAX, iHTepcTuiiians-
HUX 3aXBOPIOBAaHHSX JIeTeHb, OpOHXiabHill acT-
Mi). BupoBajpkeHHs B JIiKyBaHHs IIpenaparis, AKi
BIUIMBAIOTh Ha CUTHA/IbHI IJIAXM i3 3a7Ty4eHHAM
reriB poguau PDGF, Ta 3acTocyBaHHs iHribiTO-
piB TMPO3MHKiHA3M /15 KOpeKIil pyHKIIiOHyBaH-
Ha penentopiB PDGFR 00yMOB/IIO€ 3MeHILIEHHS
nporpecyBaHHs (iOpOTMYHUX 3MiH JIereHeBOl
TKaHVHMA 1 € OHUM 3 Cy4aCHUX CTPATErivyHMX Ha-
NPAMKIB JIIKYBaHHA L€l IPYIIN 3aXBOPIOBaHb.

Kondmikr iHTepeciB. ABTOpU 1IbOTO PYKOIN-
Cy MiITBEPKYIOTh, 1110 IIiJ] YaC HAIlMICAHHA PYKO-
nycy He 0y1o KOHQIKTY iHTepeciB.

I>xepena ¢inancyBanna. HamicanHa 1poro
pykomnucy Oynu 3piiicHeHo 6e3 30BHIIIHBOTO (i-
HaHCYBaHHA.

REFERENCES

1. Wu LSh-H, Tan Ch-Y, Wang L-M, Lin CG-
J, Wang J-Y. Variant in promoter region of
platelet-derived growth factor receptor-a
(PDGFRa) gene is associated with the severity
and allergic status of childhood asthma. Int
Arch Allergy Immunol. 2006;141(1):37-46.
DOI:10.1159/000094180

2. Zhang X-A, Guo Ch-T, Lu Q-B, Hu J-G,
Cui N, Yang Zh-D, Peng W, Liu R, Hu Ch-Y,
Sh-L, Wang X-J, Ding Sh-], Huang D-D, Liu
W, Cao W-Ch. The platelet derived growth
factor-B  polymorphism is associated with
risk of severe fever with thrombocytopenia
syndrome in Chinese individuals. Oncotarget.
2016;31;7(22):33340-9. DOI:10.18632/
oncotarget.9043

3. Montero P, Milara ], Roger I, Cortijo J. Role
of JAK/STAT in interstitial lung diseases;
molecular and cellular mechanisms. Int J
Mol Sci. 2021;22(12):6211. DOI:10.3390/
jms22126211

4. Yakovenko OK, Dziublyk YO, Khanin OG,
Romaniv LYa, Dzhumaniuk LM, Khodosh

118

EM. [Post-COVID-19 interstitial lung disease
as a manifestation of the post-COVID-19
syndrome]. Ukrainian pulmonology
journal. 2023; 2:39-43. [In Ukrainian].
DOI:10.31215/2306-4927-2023-31-2-39-43

5. Dualis H, Zefong ACh, Joo LK, Singh NKD,
Rahim SSSA, Avoi R, Jeffree MS, Hassan MR,
Ibrahim MY, Omar A. Factors and outcomes
in severe fever with thrombocytopenia
syndrome (SFTS): a systematic review. Ann
Med Surg. 2021; 67:102501. DOI: 10.1016/j.
amsu.2021.102501

6. Wang M,Tan W, Li ], Fang L, Yue M. The endless
wars: severe fever with thrombocytopenia
syndrome virus, host immune and genetic
factors. Front Cell Infect Microbiol. 2022;
12:808098. DOI:10.3389/fcimb.2022.808098

7. Feshchenko YI, Havrysiuk VK, Monoharova
NY, Leshchenko SI, Yachnyk AI, Liskina
IV.  [Idiopathic interstitial pneumonia:
classification, diagnosis, treatment (raft
National Agreement)]. Ukr Pulm J. 2008; 3:38-
46. [In Ukrainian].

8. Schwartz DA. Genetic analysis of sporadic
and familial interstitial pneumonia. Proc Am
Thorac Soc. 2008;5(3):343-7. DOI:10.1513/
pats.200710-158DR

9. Feshchenko YI, Havrysiuk VK, Dziublyk
YO, Horovenko NH, Liskina IV [Evolution
of the principles of diagnosis and therapy of
idiopathic pulmonary fibrosis in the provisions
of International Clinical Guidelines]. Ukr
Pulm J. 2021;29(3):5-23. [In Ukrainian]. DOI:
10.31215/2306-4927-2021-29-3-5-23

10.Coultas DB, Zumwalt RE, Blak WC. The
epidemiology of interstitial lung diseases. Am
Resp Crit Care Med. 1994;150(4):967-72. DOL:
10.1164/ajrccm.150.4.7921471

11. Gribbin J, Hubbard RB, Jeune IL, Smith CJP,
West ], Tata LJ. Incidence and mortality of
idiopathic pulmonary fibrosis and sarcoidosis
in the UK. Thorax. 2006;61(11):980-5. DOI:
10.1136/thx.2006.062836

12. Raghu G, Weycker D, Edelsberg ], Bradford
WZ, Oster G. Incidence and prevalence of
idiopathic pulmonary fibrosis. Amer J Resp Crit
Care Med. 2006;174(7):810-6. DOI: 10.1164/
rccm.200602-1630C

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayxa Ykpainu, 2024, Vol. 20, Ne 3



Ponb TPOMBOLIMTAPHOTO ®AKTOPA POCTY PDGF K MPEAMKTOPA ®IEPOTUHHMX 3MIH MPM MATOAOTIT NETEHb (OI'J'I?UJ, J'IITEPATYPI/I)

13.American Thoracic Society/European
Respiratory Society International
Multidisciplinary Consensus Classification of
the Idiopathic Interstitial Pneumonias. Am ]
Respir Crit Care Med. 2002;165(2):277-304.
DOI: 10.1164/ajrccm.165.2.ats01

14.Quigley M, Hansell DM, Nicholson
AG. Interstitial lung disease - the new
synergy between radiology and pathology.
Histopathology. 2006;49(4): 334-42.

15.Dempsey OJ. Clinical review: idiopathic
pulmonary fibrosis — past, present and furture.
Respiratory medicine. 2006;11:1871-85. DOL:
10.1016/j.rmed.2006.08.017

16. Martinez FJ. Idiopathic interstitial pneumonias.
Usual interstitial pneumonia versus nonspecific
interstitial pneumonia. Proc Am Thorac Soc.
2006;3(1):81-95. DOI: 10.1513/pats.200511-
123JH

17. Kurland G, Deterding RR, Hagood JS, Young
LR, Brody AS, Castile RG, Dell S, Fan LL,
Hamvas A, Hilman BC, Langston C, Nogee
LM, Redding GJ. An official American
Thoracic Society Clinical Practice Guideline:
classification, evaluation, and management of
childhood interstitial lung disease in infancy.
Am ] Respir Crit Care Med. 2013;188(3):376-
94. DOLI: 10.1164/rccm.201305-0923ST

18. Yie T-A, Loomis CA, Nowatzky ], Khodadadi-
Jamayran A, Lin Z, Cammer M, Barnett C,
Mezzano V, Alu M, Novick JA, Munger ]S,
Kugler MC. Hedgehog and platelet-derived
growth factor signaling intersect during
postnatal lung development. Am ] Resp Cell
Molr Biol. 2023;68(5):523-36. DOI: 10.1165/
rcmb.2022-02690C

19. Bitterman PB, Rennard SI, Keogh BA,
Wewers MD, Adelberg S, Crystal RG. Familial
idiopathic pulmonary fibrosis: evidence of lung
inflammation in unaffected members. N Engl
] Med. 1986;314(21):1343-47. DOI: 10.1056/
NEJM198605223142103

20. Lee HL, Ryu JH, Wittmer MH, Hartman TE,
Lymp JE Tazelaar HD, Limper AH. Familial
idiopathic pulmonary fibrosis: clinical features
and outcome. Chest. 2005;127(6):2034-41.
DOI: 10.1378/chest.127.6.2034

21. Hodgson U, Laitinen T, Tukiainen P.

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayxa Ypainu, 2024, Vol. 20, Ne 3

Nationwide prevalence of sporadic and familial
idiopathic pulmonary fibrosis: evidence of
founder effect among multiplex families in
Finland. Thorax. 2002;57(4):338-42. DOI:
10.1136/thorax.57.4.338

22. Schneider E, Epstein C, Kaback M, Brandes
D. Severe pulmonary involvement in adult
Gaucher’s disease: report of three cases
and review of the literature. Am ] Med.
1977;63(3):475-80. DOL: 10.1016/0002-
9343(77)90288-1

23. Ortiz LA, Lasky J, Hamilton RF Jr, Holian
A, Hoyle GW, Banks W, Peschon JJ, Brody
AR, Lungarella G, Friedman M. Expression
of TNF and the necessity of TNF receptors
in bleomycin-induced lung injury in mice.
Exp Lung Res. 1998;24(6):721-43. DOL:
10.3109/01902149809099592

24. Polakoft PL, Horn BR, Scherer OR. Prevalence
of radiographic abnormalities among Northern
California shipyard workers. Ann N'Y Acad Sci.
1979;330:333-9. DOI: 10.1111/j.1749-6632.1979.
tb18736.x

25. Selikoff IJ, Lilis R, Nicholson WJ. Asbestos
disease in  United  States  shipyards.
Ann N Y Acad Sci. 1979;330:295-311.
DOI:0.1111/j.1749-6632.1979.tb18732.x

26. Corsini E, Luster MI, Mahler J, Craig WA,
Blazka ME, Rosenthal GJ. A protective role for
T lymphocytes in asbestos-induced pulmonary
inflammation and collagen deposition. Am ]
Respir Cell Mol Biol. 1994;11(5):531-9. DOL:
10.1165/ajrcmb.11.5.7946383

27. Warshamana GS, Pociask DA, Sime P, Schwartz
DA, Brody AR. Susceptibility to asbestos-induced
and transforming growth factor bl-induced
fibroproliferative lung disease in two strains of
mice. Am ] Respir Cell Mol Biol. 2002;27(6):705-
13. DOI: 10.1165/rcmb.2002-00960C

28.JiaoJ,LiL, Yao W, Qin W, Hao C, Lu L. Influence of
silica exposure for lung silicosis rat. Dis Markers.
2021; 13:6268091. DOI: 10.1155/2021/6268091

29.FredrikssonL,LiH, Eriksson U. The PDGF family:
four gene products form five dimeric isoforms.
Cytokine Growth Factor Rev. 2004;15(4):197-
204. DOI: 10.1016/j.cytogfr.2004.03.007

30. Kardas G, Daszynska-Kardas A, Marynowski
M, Brzakalska O, Kuna P, Panek M. Role

119



Tlio6apeup T. P., Cuy O. T.

of platelet-derived growth factor (PDGF)
in asthma as an immunoregulatory factor
mediating airway remodeling and possible
pharmacological target. Front Pharmacol.
2020;11:47. DOI: 10.3389/fphar.2020.00047

31. Duchek P, Somogyi K, Jékely G, Beccari S, Rorth
P. Guidance of cell migration by the Drosophila
PDGF/VEGEF receptor. Cell. 2001;107(1):17-26.
DOI: 10.1016/s0092-8674(01)00502-5

32.Heino TI, Karpanen T, Wahlstrom G, Pulkkinen
M, Eriksson U, Alitalo K, Roos C. The Drosophila
VEGF receptor homolog is expressed in
hemocytes. Mech Dev. 2001;109(1):69-77. DOI:
10.1016/s0925-4773(01)00510-x

33. Cho NK, Keyes L, Johnson E, Heller ], Ryner L,
Karim F, Krasnow MA. Developmental control
of blood cell migration by the Drosophila
VEGF pathway. Cell. 2002;108(6):865-76. DOI:
10.1016/s0092-8674(02)00676-1

34. Li X, Pontén A, Aase K, Karlsson L, Abramsson
A, Uutela M, Bickstrom G, Hellstrom M,
Bostrom H, Li H, Soriano P, Betsholtz C, Heldin
CH, Alitalo K, Ostman A, Eriksson U. PDGF-C
is a new protease-activated ligand for the PDGF
a-receptor. Nat. Cell Biol. 2000;2(5):302-9. DOL:
10.1038/35010579

35. LaRochelle W], Jeffers M, McDonald WE
Chillakuru RA, Giese NA, Lokker NA, Sullivan
C, Boldog FL, Yang M, Vernet C, Burgess CE,
Fernandes E, Deegler LL, Rittman B, Shimkets
J, Shimkets RA, Rothberg JM, Lichenstein
HS. PDGF-D, a new protease-activated
growth factor. Nat Cell Biol. 2001;3(5):517-21.
DOI:10.1038/35074593

36. Bergsten E, Uutela M, Li X, Pietras K, Ostman
A, Heldin CH, Alitalo K, Eriksson U. PDGF-D
is a specific, protease-activated ligand for the
PDGF [-receptor. Nat Cell Biol. 2001;3(5):512-
16. DOI: 10.1038/35074588

37. Heldin C-H, Lennartsson J. Structural and
functional properties of platelet-derived growth
factor and stem cell factor receptors. Cold Spring
Harb Perspect Biol. 2013;5(8):a009100. DOI:
10.1101/cshperspect

38. Andrae ], Gallini R, Betsholtz C. Role of platelet-
derived growth factors in physiology and
medicine. Genes Dev. 2008;22(10):1276-1312.
DOI: 10.1101/gad.1653708

120

39. Demoulin J-B, Essaghir A. PDGF receptor
signaling networks in normal and cancer cell.
Cytokine Growth Factor Rev. 2014;2(3):273-83.
DOI: 10.1016/j.cytogfr.2014.03.003

40. Chen P-H, Unger V, He X. Structure of
full-length human PDGFRP bound to its
activating ligand PDGF-B as determined by
negative-stain electron microscopy. ] Mol
Biol. 2015;427(24):3921-34. DOI: 10.1016/j.
jmb.2015.10.003

41. Pan P, QuJ, Li Q Li R, Yang Y, Zuo Sh, Liu X,
Feng H, Chen Y. Aggravated pulmonary injury
after subarachnoid hemorrhage in PDGF-Bret/
ret mice. Chin Neurosurg J. 2020; 6:13. DOL:
10.1186/541016-020-00193-2

42. Kourembanas S, Morita T, Liu Y, Christou
H. Mechanisms by which oxygen regulates
gene expression and cell-cell interaction in the
vasculature. Kidney Int. 1997;51(2):438-43.
DOI: 10.1038/ki.1997.58

43. Liu R, Xu ], Jiang Y, Hong W, Li Sh, Fu Zh, Cao
W, Li B, Ran P, Peng G. Platelet-derived growth
factor-BB induces pulmonary venous smooth
muscle cells proliferation by upregulating
calcium sensing receptor under hypoxic
conditions. Cytotechnology. 2021; 73:189-201.
DOI: 10.1007/s10616-021-00456-5

44. Nagaoka I, Trapnell BC, Crystal RG.
Upregulation of platelet-derived growth
factor-A and -B gene expression in alveolar
macrophages of individuals with idiopathic
pulmonary fibrosis. ] Clin Invest. 1990;85:2023—
27.DOI: 10.1172/]JCI114669

45. Shaw RJ, Benedict SH, Clark RAF, King TE Jr.
Pathogenesis of pulmonary fibrosis in interstitial
lung disease: alveolar macrophage PDGEF(B)
gene activation and up-regulation by interferon
gamma. Am Rev Respir Dis. 1991;143(1):167-
73.DOI: 10.1164/ajrccm/143.1.167

46. Sasaki M, Kashima M, Ito T, Watanabe A,
Sano M, Kagaya M, Shioya T, Miura M. Effect
of heparin and related glycosaminoglycan
on PDGF-induced lung fibroblast
proliferation, chemotactic response and
matrix metalloproteinases activity. Mediators
of Inflammation.  2000;47(8):634-9. DOI:
10.1136/thx.47.8.634

47.  Giebeler N, Zigrino PA. Disintegrin and

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayxa Ykpainu, 2024, Vol. 20, Ne 3



Ponb TPOMBOLIMTAPHOTO ®AKTOPA POCTY PDGF K MPEAMKTOPA ®IEPOTUHHMX 3MIH MPM MATOAOTIT NETEHb (OI'J'I?UJ, J'IITEPATYPI/I)

metalloprotease. Historical overview of their
functions. Toxins (Basel). 2016;8(4):122. DOI:
10.3390/toxins8040122

48. Roberts MJ, May LT, Keen AC, Liu B, Lam

T, Charlton SJ, Rosethorne EM, Halls ML.
Inhibition of the proliferation of human lung
fibroblasts by prostacyclin receptor agonists
is linked to a sustained cAMP signal in the
nucleus. Front Pharmacol. 2021; 12:669227.
DOI: 10.3389/fphar.2021.669227

49. Rieg AD, Suleiman S, Anker C, Biinting NA,

Verjans E, Spillner J, Kalverkamp S, von Stillfried
S, Braunschweig T, Uhlig S, Martin Ch. Platelet-
derived growth factor (PDGF)-BB regulates
the airway tone via activation of MAP2K,

50. Grimminger F, Gunther A, Vancheri C. The
role of tyrosine kinases in the pathogenesis of
idiopathicpulmonaryfibrosis. Eur Respir].2015;
45:1426-33. DOI: 10.1183/09031936.00149614

51. Wollin L, Wex E, Pautsch A, Schnapp G,
Hostettler KE, Stowasser S, Kolb M. Mode
of action of nintedanib in the treatment of
idiopathicpulmonaryfibrosis. Eur Respir].2015;
45:1434-45. DOI: 10.1183/09031936.00174914

52. Wollin L, Maillet I, Quesniaux V, Holweg A,
Ryftel B. Antifibrotic and anti-inflammatory
activity of the tyrosine kinase inhibitor
nintedanib in experimental models of lung
fibrosis. ] Pharmacol Exp Ther. 2014; 349:209-
20. DOI: 10.1124/jpet.113.208223

thromboxane, actin polymerisation and Ca2+-
sensitisation. Respir Res. 2022;23(1):189. DOL:
10.1186/s12931-022-02101-x

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayxa Ypainu, 2024, Vol. 20, Ne 3 121



Tlio6apeup T. P., Cuy O. T.

Article history:

Received: 25.07.2024

Revision requested: 01.08.2024
Revision received: 12.09.2024
Accepted: 25.09.2024
Published: 30.09.2024

THE ROLE OF PLATELET GROWTH FACTOR PDGF AS A PREDICTOR OF
FIBROTIC CHANGES IN LUNG PATHOLOGY
(literature review)

Liubarets T. F., Sych O. G.

Bogomolets National Medical University, Kyiv, Ukraine

tliubarets@yahoo.com

Background. Fibrotic changes as manifestations of a systemic process in the human body are found in a wide range of
diseases of the bronchopulmonary system. The genetic component of the process of lung tissue fibrosis, which involves genes
of the platelet-derived growth factor (PDGF) family, plays an important role in the clinical course of lung diseases and the
formation of isolated consequences, in particular, the development of respiratory failure, which significantly complicates the
quality of life of patients.

Aim: to determine the role of PDGF family genes in the formation of fibrotic changes in normal and lung pathology, to
analyze the ways of correcting the detected disorders.

Materials and methods. The article uses the bibliographic method, summarizes scientific publications presented in
PubMed and Google Scholar.

Results. The literature review presents structural features of PDGF family genes and their receptors (PDGFR). The
role of PDGF genes in the processes of physiological development of the lungs, their participation in the mechanisms of
the formation of pathological processes accompanied by fibrosis of lung tissue (viral infections, interstitial lung diseases,
bronchial asthma) was analyzed. The effectiveness of the use of modern drugs that affect signaling pathways involving
genes of the PDGF family and their receptors PDGFR as predictors of the formation of fibrotic changes in lung tissue was
evaluated.

Conclusion. Genes of the PDGF family play an important role both in the processes of lung development in the neonatal
period and in the development of fibrotic changes in lung tissue in a wide range of diseases (viral infections, interstitial lung
diseases, bronchial asthma). The introduction into treatment of drugs that affect signaling pathways involving the genes of
the PDGF family and the use of tyrosine kinase inhibitors to correct the functioning of PDGFR receptors leads to a reduction
in the progression of fibrotic changes in the lung tissue and is one of the modern strategic directions in the treatment of this
group of diseases.
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AKTyanpHicTh. AKTyalbHICTD Ipo6IeMu Miomii Iepir 3a Bce monArae B ii Bucokiin nommpenocti B csiti. Kpim Toro,
Ba)X/IVBI i1 3Ha4Hi I7I06a/IbHI €eKOHOMIUHI BUTpATy Ha JIKYBaHHA Ta BTPATH Yepe3 3HIDKEHH:A Ipale3JaTHOCTI HaceleHHA
BHAC/IiJIOK 3arpOs3/IMBUX I 30py YCKIagHeHb JaHoi matoyoril. B Ykpaini ceper XBopo6 oka Ta IpUAaTKOBOIO alapary
y HiTeil HajgacTille BUABJIAETbCA caMe KOPOTKO30PIiCTb. 3a HaOLIbII cydyacHUMH faHUMU #O 2050 poKy L0 aHOMAaIiio
pedpaxuii Moxke MaTy 6inmbine monoByuHYM HaceneHHA CximHoi €Bpomm. 3a OcTaHHI KilbKa JecATWITH O6yl10 BigKpuTo
4yCIeHH] ToTiMOp$i3MM y COTHAX T'eHiB, SAKi aCOLI0I0THCA 3 MiOIIEI0, OCKIZIBKY KOHTPOTIOIT PiCT Ta PO3BUTOK CTPYKTYP
OYHOTO A0/yKa, lepefiady CUTHATY Bill CITKIBKY O CKJIEpH, PeMOJe/TI0OBaHHA OCTaHHbOI Ta iHmIi 6ioxiMivyHi porecu B oLi.

Iine: npoananisyBaTy gaHi Wofo emigemionorii, pakTopiB pusuKy, IaToreHe3y Miomii, 3’CyBaTy BIUIMB FeHEeTUYHNX
noniMopdisMiB Ha pu3MKy ii BUHVKHEHHS Ta IIPOrpeCyBaHH:.

Marepiamu Ta MeTopu. JocmimKeHHs 6a3yBasoch Ha TEOPETUYHIX METOAAX, TAKUX AK KIacu(ikaliliHnii, OIMCOBMIL,
HOPIBHAJIBHUIL, y3arajbHIOBaIbHMII. By/no mpoaHanmisoBaHO cydacHi crarti 3 TeM emigemionorii, marodisionoriynmx
MeXaHi3MiB, (aKTOPiB pUSUKY Ta POJIi TeHeTUYHUX MOMIMOP}i3MiB y pO3BUTKY Ta IpOrpecyBaHHi Miomii.

Pesynbraru. Ienn, noniMopdismn B AKUX acoliioBaHi 3 MioIi€lo, BifiIOBijaIbHi 3a MOLY/IALII0 POCTY Ta PO3BUTKY
CTPYKTYp O4HOroO s10/1yKa, lepefadi CUTHaTy Bifj CITKIBKM IO CK/IepH, peMOJieTIOBaHHA OCTAaHHbOI Ta iHIIMX 6ioXiMivyHMX
IIpolleciB B OINi, AKi 3afjifAHi B MaTOreHe3i KOPOTKO30pOCTi. BcTaHOB/IEHO CTiiiKY acoljialliio 3 MiOMi€r0 TaKMX TeHeTUYHUX
noniMopdiamis sk rs6214 reny IGF1, rs339501 reny FGF10 ta rs644242 PAX6. 3 BUAB/ICHHAM HOBUX IeHiB, aCOLIiJIOBaHNX
3 Miomi€lo, a TAKOX JJOCI/PKEHHAM elireHeTUYHOI apXiTeKTypu JaHoI [1aTonorii, 3’ ABUTbCSA MOXK/IMBICTD OLIBII [leTaTbHO
po3ibpaTuch y MOJNEKY/LIPHUX MeXaHi3MaX II IIaTOreHe3y Ta 3pOCTYTb MOXK/IMBOCTI MeIMIVHM y BMsABJAEHHI 0ci6 3
TPYI PU3MKY I OiIbII AKICHOTO IXHBOrO JIIKyBaHHS, MEHEIKMEHTY, a TaKOK IPOQITaKTUKN PO3BUTKY i YCKIaZHEHb
KOPOTKO30pOCTi.

BucnoBok. IIpoaHanisoBaHO Ta cUCTeMaTM30BaHO HaHi WIOfO emimeMionorii, ¢pakTopiB pu3MKy, maroreHesy Miomii,
3’ICOBaHO BIUIVB FeHeTHYHMX NOTiMOpdi3MiB Ha py3MKM il BUHMKHEHHA Ta IIPOrpecyBaHHA.

Knrouosi cnosa: anomarii pedpaxuiii, Miomnis, KOpoTko3opicTb, renetnyHi nonimMopdismu, IGF1, FGF10, PAX6, rs6214,
rs339501, rs644242.

AxtyanbHicTh. AHOMail pedpaxiii — Hail-
nourpenina odpranbMoIOriyHa Mpobiema, 1o
CTOCYETbCA BCiX BIKOBMX Ipyll HaceneHHA. Jlocmi-
mxeHHA Ta 3BiT BOO3, 3 ypaxyBaHHAM TOTO, 1[0
43% BUIaAKiB MOPYLIEHH:A 30Dy IIOB’A3aHi came
3 aHOMasnisMu pedpaxiiii, IPUXOAATD O BUCHOB-
Ky, 1[0 BOHM € IIEPIIOK NPUYMHOK IOTipUIEHHA
1 Ipyroo IMpu4MHOI0 BTPATH 30py B YCbOMY CBiTi
[1, 2]. Y cBolO 4epry, came HeOCTATHA KOPEKIIid
TAaKOTO BUJY aMETPOIIil, IK KOPOTKO30PiCTh, L]0
BU3HAYAETHCA SK NMOPYIIeHHA pedpakuii <-0,50
D B HajiMeHII MiONiYHOMY OLi IIpy po3cabieH-
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Hi aKkoMoJaIlii, CKIajgae H&I7[6i)'[b].lly YacTKY JJaHUX
BUMAJKiB [2, 3, 4].

B YkpaiHi 6y70 BCTaHOB/IEHO, IO Cepef XBO-
po6 oKa Ta MPMIATKOBOTO alapaTy y AiTeil BikoMm
0-17 pokiB nmpotarom 2005-2014 pp. Han4acriure
BUABIANAcA Mionia - 28,26+0,02%, B T.4. cepep
BIIepIlle 3aPeeCTPOBAHUX XBOPOO oka ii dacTka
nopisHoBana 13,89+0,02% (mpyra mic/is KOH IOHK-
tuBiTy) [5]. IlommpeHicTh KOPOTKO30pOCTi 3a
et ke nepiop ckmana 28,84+0,02 na 1000 giteir, a
3aXBOpIOBaHICcTb — 6,38+0,01 na 1000 gireit.

Binbu1 geTanbHMUIT aHAMI3 YaCTOTU BUSIBIEHHS
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MioIIii 3a BikoM, 3rigHo 3 ganumu 2014-2017 pp.,
JNEMOHCTPYE HACTYIIHE: 4aCTOTa BUABJIEHHA Mio-
il cknagana 3,68 Ha 1000 miTen Bikom 0-6 pokis,
35,57 na 1000 miteit 7-14 pokis, 84,86 Ha 1000 mi-
Teit 15-17 pokis [6].

HemopaBhi MeTa-aHaIi3u JEMOHCTPYIOTD, 1110
1o 2050 poky 6/113bKO ITOJIOBMHM HAace/IeHHs CBi-
Ty (y CxigHilt €Bpomi o 50,4%) Moxxe 6yTH Ko-
POTKO30pUM, 10 TOTO X Ki/IbKiCTb XBOPUX 3 BU-
COKVM CTymneHeM Miomii 36impmmThes 3 2,7% mo
9,8% [7].

OpHUM 3 OCHOBHMX aCIEKTiB Ipo6eMu Miortii
€ 11 MOXX/IMBa IpOrpecid 3 PO3BUTKOM KOPOTKO-
30pOCTi BMCOKOIO CTYIIEHA 4Yepe3 OCbOBE IIOJ0B-
JKEHHA OKa Ta acolLillOBaHMX 3 MIOII€0 MaKy/Io-
HaTi€xo, I7IAyKOMaTO3HO ab0 I7IayKOMOIIOi0HO0
arpogiero 30poBOro HepBa, IO MPU3BOAUTH N0
3HAYHOTO MOpYIIeHH: 30py Ta cinotu [8]. Cepen
YCK/IaJJHEHDb IIPOrPeCcy04ol MioIii Be/IMKe 3HaY€eH-
HA JI1 HeOOOPOTHOTO IIOTipIIeHHA 30py MaioTh
TAaKOXX MiOIliYHa XOpioifHa HEOBaCKy/IApM3allisd,
MaKy/sipHa aTpodisi, MaKy/IOMN3IC, MaKy/IAPHUI
OTBIp, BillIapyBaHHA CITKiBK) Ta MiOIliYHa TpakK-
L[i/iHa MaKYyJIOIaTiA.

Kpim Toro, Baknmsi i1 3Ha4Hi I7100a/IbHI €KO-
HOMIYHI BUTpaTy Ha JIIKYBAaHHA Ta BTPATU 4Yepes3
3HIDKEHHA IIpale3laTHOCTI HaceleHHA BHACIi-
JOK 3arpO3IMBUX I 30PY YCKIaJHEHb JaHOI
narosiorii [1; 9; 10].

3a ocraHHi Kinbka fecATwiiTh 6yno Bifkpu-
TO 4MC/IeHH] momiMopgi3Mu y COTHSX TeHiB, sKi
aCOLIIOI0THCA 3 MIOIIIEN, OCKI/IbKM KOHTPOJIIOIOTh
PiCT Ta PO3BUTOK CTPYKTYp OYHOro A6/1IyKa, Ie-
penady curHany Bifj CITKIBKM IO CK/IEpU, peMofie-
JIIOBAHHS OCTAaHHBOI Ta iHIIi 6ioXiMivHi mpouecn
Boui [11].

Linb: mpoaHanisyBaTy JaHi OO eijleMiono-
rii, pakTOpiB PUSNUKY, IaTOreHe3y MioIIil, 3’sicyBa-
TY BIUIVB FeHeTUYHUX MOIiMOPQi3MiB Ha pU3KKI
11 BUHMKHEHHA Ta IIPOrpeCcyBaHHA.

MATEPIAJIN TA METOIM

[Tomryk niTepaTypHMX fKepert 6y/Io IpOBefeHO
3a KJIIOYOBMMIM C/IOBaMM: aHOMartii pedpakuii, mi-
OI1isl, KOPOTKO30PiCTh, TeHeTUYHI HoniMopdizmu,
IGF1, FGF10, PAX6, rs6214, rs339501, rs644242
3a JIOIIOMOIOK BIAKPUTOI MEAUYHOI HAYKOBOI
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6asu PubMed HarjionanbHoro nenTpy 6iotexso-
noriunoi indopmanii (NCBI) npn Hauionanphii
MennyHin 6i6mioreni CIIIA (NLM). Ha nepmomy
eTari Oyso BifibpaHo 320 mpxepert, 3 AKUX 1A Ja-
HOI cTaTTi Oyo BifibpaHo 45.

PE3V/IBTATU TA IX OBTOBOPEHHS

Busnauenns ma knacugikauis mionii. €EBpo-
neiicpbke ToBapucTBo OdranbMororis, sike B 2021
poui y cmiBnpani 3 MixHapogHuMm IHcTUTyTOM
Miomii mpepcTaBuio HaibOiIbII aKTyanbHy Kila-
cndikalio KOpOTKO30pOCTi Ta il yCK/IaiHEHb, BU-
3Haya€ MioI1ito, 260 KOPOTKO30PiCTh, IK aHOMAJIit0
pedpakuii, mpu sKiit mpoMeHi cBiT/Ia, 1[0 IPOHU-
Kal0Thb B OKO ITapaJie/IbHO ONTUYHIN 0ci, POKyCy-
I0TbCA IIepef CITKIBKOIO, KOV aKOMOJalisd OKa
poscimabneHa. 3a3Buyail 1ie € HaCIiJKOM TOTO, 1[0
o4He s10/TyKO 3aHaJITO BUIOBXKEHE, ajie MOXKe Oy TI
CIIpMYMHEHE HAMIPHO BUKPUBJIEHOI POTiBKOIO
Ta/ab0 KPUIITA/IMKOM 3 IifIBUIIEHOI OITUIHOI
cuoio [4, 12]. 3a skicHowo Knacudikariie Buii-
JISIIOTH OCbOBY, pedpakiliiiHy Ta BTOPUHHY Mio-
nifo. KiZbKicHI BM3HaueHHsA BK/IIOYAIOTb HU3bKY
miomito (SER <-0,50 i > -6,00 D), Bucoky miorrito
(SER < -6,00 D) Ta npe-miomito (SER < +0,75 D Ta
> -0,50 D y giTen1, Konu noegHaHHA BUXIZHUX I1a-
pamMeTpiB pedpaxiiii, BiKy Ta iHIIMX Ki/IbKiCHO BU-
MiproBaHuX (akTopiB pusuKy Miomii 3abesmneuye
JIOCTATHIO JyIA IIOYaTKy IpOBeleHHs Ipodinak-
TUYHUX BTPY4YaHb VIMOBIPHICTb PO3BUTKY Miormil
B MaitOyTHbOMY). [I0 CTPYKTYpPHMX YCKIaJiHEeHb
Miomil BifHOCATD MaTONMOriYyHy Miomito (B T. 4. cIte-
uubivHi KTiHIYHI CTaHY, XapaKTepHi 114 Hel - Mi-
OIliYHa TpaKIjiifHa MAKYJIOIATiA Ta I7TayKOMOIIO-
IibHa Hejipomaris 30pOBOrO HEPBa, acoljilloBaHa
3 MiOIIi€I0) Ta MiOMIYHY MaKY/IAPHY JlereHepariio
(miarHOCTMYHI mifBMUAM — MiomiyHa MaKyjomaris
(4 xateropii Ta 2 «IUIIOC»-03HAKK) i1 iIMOBipHa Mi-
OIliYHa MaKy/IsIpHA JlereHeparis).

Cepedosuwni axmopu puszuxy po3eumky
mionii. Miolis Mae CKIaiHy €TiONorit, OCKilb-
KI B II PO3BUTKY Ta IPOTrpeCyBaHHI BaXK/IMBi He
JIMIIIe TeHeTUYHI Ta cepefoBUIHi pakTopw, aje i
iXHS B3aeMojis MixK co6o1o [13].

3a pesynpratamn Gutenberg Health Study ce-
pen €BpoIeniB, AKi 3aKiHYMIM WKOMy micia 13
POKiB HaByaHH#A, Mioniro Mamu 50,9%, B TOI 4ac
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cepefi TUX, XT0 npoB4yuBcA 10 pokis - 41,6%, 9 po-
KiB — 27,1% [14]. Ti, XT0 He OoTpMUMaMN CepeRHIO
OCBiTY, Manmu XBopoOy yure B 26,9% BUIAIKiB
(P<0,001). Cepep yuacHukiB PISA-2009 (Program
in Secondary Assessment), sika BpaxOBy€ piBeHb
3HAHb YYHIB 3 IMCLUMIUIIH YUTaHHA, MaTeMaTUKN
Ta NPUPONHMYMX HayK, OylI0 BU3HAYEHO IIiCTb
perioniB 3 BucokuM (>70%) piBHEM HOIIMPEHO-
cti kopoTKo3opocri — [llanxait (Kuraii), [onkoHT
(Kwurait), TaitBanp, Cinranyp, Snonis ta IliBgen-
Ha Kopes. Yci BoHU yBililm 10 BEpXHbOTO KBap-
THJIIO 33 OCBITHIMM MOKasHuKamu [15].

MoX/IMBOIO JTAaHKOI, fKa IIOB’SI3y€ piBEHb
OCBIiTU Ta MOIIMPEHICTb Miolii € KpomiTka pobo-
Ta (Ta, 0 BUKOHYETbCS Ha ONM3bKiil BifcTaHi).
3 Hero 6esnocepeHbO OB’ sI3aHE 3HAYHE BiJCTa-
BaHHA aKOMOJallil, AKe TaKOX PO3ITIANAETbCA AK
ofyH 3 GaKTOpiB PU3UKY PO3BUTKY I IIPOrpecy-
BaHHaA Miomii [16]. HemomaBuiin merta-ananis 12
KOTOPTHMX 1 15 mepexpecHuX HOCIiIKeHb II0Ka-
3aB, 10 Oi/bllle Yacy, BUTPAYEHOrO Ha KPOIITKY
IiAJIbHICTD, ACOLII0ETHCA 3 BUIIVIM PUSUKOM KO-
porkosopocTi (OR: 1,14; 95% CI: 1,08-1,20) i mo
pu3uk Miomii 36inbiryerbes Ha 2% (OR: 1,02; 95%
CL: 1,01-1,03) Ha KOXHY [OFATKOBY HiONTPiii-
Hy ropuHy (diopter-hour) kpomitkoi po6oru Ha
TIOKIeHb [17].

OpnHyM 3 cepenoBUITHNX (PaKTOPiB pUMKY BI-
HUKHEHH MIOIIil TaKO>K BBa)Ka€THCs HEMOCTATHIN
Jac, IIpoBefieHNnit Ha cBbkoMy mositpi [18]. ¥V Iy-
aHwKoy, Kurait, 6y/10 mpoBefeHo paHjoMizoBaHe
KJIIHIYHE JOCTi/PKEHHA Ha IepIIOK/IaCHUKaX 3 12
HIKi/I, B AKOMY JJO KO)KHOTO HaBYa/IbHOT'O JJHA J0-
mamu ogHe 40-XBUIVHHE 3aHATTA Ha CBDKOMY I10-
BiTpi. 3a 3-piyHNil nepiox 4acToTa BUHUKHEHHA
Miomil y rpynu BTpy4anHA cknana 30,4%, a y KOH-
TponbHOI — 39,5% [19]. 3axucHnit egext HoBUIO-
ro rnepebyBaHHs Ha CBKOMY IOBITpPi HOSCHIOIOTb
HU3KOI0 MO>K/IMBUX MeXaHi3MiB, cepep sIKux 6i1b-
IIa IHTEHCUBHICTb CBIT/JIa HAJBOPI, iHIIMII J10TO
CIIEKTpP, BKIOYan4y YD-XBum, 1m0 CTUMYIIOE
BUBIIbHEHHA H0opaMiHy Ta yTBOPEHHS aKTMBHIX
¢dopm BiTaminy D, a Takox 36ibiIeHOI0 IINON-
HOI0 piskocri [20].

BupgyMa 4YacTmMHa CIEKTPY COHAYHOTO CBIT-
JIa TAKOXX € BXIMBUM (PaKTOpPOM, 1[0 BU3HAYAE
JIOTO KOPMCTb: JOCII/PKEHHA Ha TBAapMHax II0-
Kasajy, 110 YePBOHE CBIiT/IO NPUCKOPIOE PO3BM-
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TOK Mioril, a cuHe — cnoBinbHIOE [20]. OpHicro 3
HalOiIbII aKTya/bHUX TilIOTe3 € TaK 3BaHa CBIT-
no-godaMiHOBa, fKa IONATAE€ B TOMY, IO IpU
NEHHOMY CBIT/II BUBIIBHIOETbCA PETUHAIbHUN
nodaMiH, IpUYOMy 3 MiHIMaIbHUM IVIPKaJHUM
KOMIIOHEHTOM JlaHoTo nporecy. [lJodamin, B cBoIO
Yepry, CIIOBi/IbHIOE OCbOBE IIOIOBXKEHHS OKa [22].

3rigHo 3 garumy NIM Study OR (CI 95%) ms
Miomii y giten 11,6+2,2 pokiB Ipu nepernapii Te-
neBisopy 15-21 roguHy Ha TYDKZEeHb cKnagae 5,40
(4,07-7,26; P<0,001), >21 roguum — 12,30 (8,93-
16,90; P<0,001); mpy BUKOPUCTAaHHI KOMII I0Tepa
Ta I'pi y Bifeoirpu 1-4 roguum Ha TVOKAEHb — 4,50
(2,33-8,98; P<0,001), >4 roxmH - 8,10 (4,05-16,20;
P<0,001) [23].

Tenemuuni paxmopu poseumxy mionii. Ha
BYHMKHEHHA Ta IIPOrPeCyBaHHA KOPOTKO30POCTi
BIUIMBAIOTh He TIIBbKM (aKTOpU HaBKOIMIIHBOTO
CepemoBuINa, ajie I TeHeTMYHi ocobmuBocTi [11].
3aBAKM MIMPOKOTEHOMHOMY [OCTIIPKEHHIO Te-
HeTnuyHKX acorianin (Genome-Wide Association
Study, GWAS) inentndikoBaHi coTHi renis, ski
MalOThb BiJHOLIEHHA MO PO3BUTKY aHOMaJIil
pedpakuii Ta KOPOTKO30pPOCTi, IO HA0 3MOTY
3po3yMiTu 0araTo MOJIEKYISPHUX MeXaHi3MiB
po3BuUTKy Miomii. Li gocmigKeHHsa oKasanm, 1o
KOPOTKO30piCTb € CKJIa[[HOI O3HAKOK 3 OaraTb-
Ma TeHeTNYHO OOYMOBJICHUMY MeXaHi3sMaMu Io-
PYLIEHHA BHYTPIIIHbOK/IITMHHOI ~CHUTHasIi3anii
CITKIBKM, pOCTYy O4Yel 1 IIpolecy eMeTpoIlisalii.
[eHn, 1110 acoLil0ITHCS 3 MiOIIi€l0, 6epyTh y4acTb
y CUHAIITUYHili nepefayi, 38’ A3yBaHHi iOHIB Kab-
11i10, aKTMBHOCTI KaTIOHHMX KaHa/iB, MDKK/IITUH-
Hill apresii, ¢yHkuil mrasmaTnyHOi MeMOpaHu,
perynAanii KIiTMHHOIO LMKy Ta POCTY KIIITUH.
Brums 6aratbox 3 HUX 3a/1€KNUTh Bif mil cBiT/Ia HA
citkiBky [12].

YcnagkoByBaHICTh  MiOmiI IIMPOKO  Bapiroe
y pesynbrarax pisHUX HOCII[KEHb, OCKIIbKU B
HUX BiIpISHAIOTbCA JOCHIDKYBaHI IOIY/ALiL,
[V3aiiH, METOHOJIOriA, BTIM B CEpPEIHbOMY IeHe-
TUYHA CXMJIBbHICTh MO)Ke MOsICHIOBaTH Bim 60 mo
80% BimxwieHbp mpy aHoMmainiAx pedpaxuii. Ha
piBeHb Miomii Hailbinbllle BIUIMBAIOTh KPUBU3HA
POTriBKM i OCbOBa JJOBXXMHA OYHOTO s1671yKa [24].
Merop focmimpkeHHs OMM3HIOKIB BUSBUB 3HAYHY
yCIIaJJKOBYBaHICTh LMX IapameTpiB. Tak, onHe 3
IOCTIPKEHb I10Ka3aJ10, 1110 YCIIaJIKOBYBAHICTD JII
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KpuBu3Hu porisku cknagae 0,95 (SE 0,11), a s
ocboBoOI noBxuHM oka — 0,67 (SE 0,14) [25].

Yci renn, aconiiioBaHi 3 pO3BMTKOM MioIil Ta ii
eHgodeHoTnamMy Oynu BiIKpUTi 3a JOIIOMOTOIO
Pi3SHUX METOAVIK: JOCTiI>)KeHHS B3a€MO3B sI3KiB
(Linkage studies), mocmifykeHHs reHiB-KaHAM[A-
tiB (Candidate gene studies), mmpoxoreHomHe 10-
CTipKeHHs reHeTnyHux aconianiin (GWAS), ana-
Ni3yBaHHA MOJIEKY/IAPHUX LIJIAXIB, B AKUX 3a/liAH1
reHyu, BusasineHi GWAS, cekBeHyBaHHA HacTyII-
Horo mokorniHHA (Next Generation Sequencing,
NGS), mocnmigKeHHs B3aEMOJil reHiB Ta HaBKO-
ymmmHboro  cepepopyma  (Gene-Environment
interactions) Ta HOCTi/KeHHs BIUIMBY eIlireHe-
TUYHUX PakTopiB [24].

Byno Busasneno mnomimopdismmu rs10860860,
1s2946834, and rs6214 rena IGF1 B nokyci MYP3
(12923.2) [26] Ouminka acoujanii noniMopdismis
reHiB iHcyniHonoxiobHoro dakropy pocry-1 (IGFI,
IGFBP3 Ta IGFBP4) y xuTaiicpkiit momyJsuii mo-
Kasasia 3B’s130K 3 BPa>KEHOI0 MIOII€I0 Y JOPOCINX
oci6, ane tinpku g IGF1 i monimopdismy rs6214
(P=2x10-3) [27]. IGF-1 - ue moinenTus, AKuii
Bifiirpae BaxuBy ponb y npormidepanii, audepen-
miamii Ta amomrosi kmitmH. IaHi moCmimkeHb re-
HETUYHOTO KapTyBaHHsA JofnHu (noniMopdism B
noxyci MYP3 mir 6yTu BifmosiganbHwit 3a 25% Mi-
omii cepert 51 6purancpkoi cim’i [28]), ekcriepumeH-
Ta/IbHOI iHAYKLii Miomii Ha TBApMHHMX MofeNAX (y
Kypeii in’exuii IGF-1 B ckncre Tino npuckoprosa-
JIV OCbOBe TIOJIOBXXEeHHsI OKa [29]) Ta criocTepekeH-
HS 3a 3B’$13KOM MDK HEKOHTPOJIbOBAHOIO IVTiKeMi-
€10 Ta KOPOTKO30picTI0 y miofieit (icHye rinoresa,
110 BYIVIEBOJHI JI€ETYU 3 BUCOKUM IVIIKEMIYHUM Ha-
BaHTa)KEHHAM MOXYTb CIIPUATY PO3BUTKY Ta IIPO-
IPeCYBAaHHIO MiOIIil, MOXX/IMBO, LLI/IAXOM BIUIVBY Ha
YyTMBICTh [0 IHCYIiHY a0o0 Mif{BUIIEHHS PiBHSA
BinbHO nypkKymooyoro IGF-1 [30]) cBiguars mpo
te, 0 IGF-1 Takox Bifirpae Baxx/1mMBy posb y KOH-
TpOJIi poCcTy 04HOrO s16yKa [31].

Cnapennit 61ok 6 (PAX6) 6epe yyactp y pos-
BUTKY OdYell i IOB’sA3aHMil 3 KiJIbKOMa OYHUMMU
3aXBOpIOBaHHAMMU. Byno BcTaHoBeHO, mo SNP
rs644242 rena PAX6 MaB 3B’S30K i3 BUPa)KEHOIO
xopoTkosopictio (OR=1,27; 95% CI: 1,10-1,46;
P=0,001; 12=0%), ane He 3 KOPOTKO30PiCTIO HYDK-
yoro cryneHs [32]. Takum 4mHOM, BiH MOXKe OyTH
IPUYETHVM [0 PO3BUTKY a00 IpOrpecyBaHHSA
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TSDKKOI KOPOTKO30pOCTi. B iHIOMYy mocmigpkeHHi
i3 3a/71y4eHHAM KUTAICbKOIO HAaCeNeHHs, 1110 IIpo-
uBae Ha TaiiBaHi, 6yn0o BcTaHOB/IEHO, [0 SNPs
1s644242 i rs662702 rena PAX6 Oymu nos’s3aHi i3
CMIBHO BUPaXeHOI0 KopoTkodopicTio (<-11 D).
Insa CC renotuny B SNP 15662702 nHa 3’-UTR
(3B’si3yBanmpHmit caitt) MikpoPHK-328 OR misa
excTpemanbHol Miomii ckmas 2,1 (P=0,007) [33].
QyHKIIOHATbHUI aHAJIi3 I0KA3aB, 1110 aJIeJIb PU3H-
Ky (C) MaB 3HaYHO HYDKYMIT PiBeHb eKCIIpecii, Hbk
anenb T (P=0,0001), i ToMy BiH MOXXe 3HVKYBaTH
piBeHb 6inka PAX6, 1110 3HaYHO MiABUIIYE PU3MK
KOpOTKO30pocTi. 3HIKeHb ekcrpecii PAX6 B RPE
36inb1Iye itoro mpomidepaliito, aje 3HIKYE MPO-
nicepanito kritun ckrepu. Kpim toro, 8 RPE 3po-
crafoTb piBHi TGF-6eta-3. Y ckrepi 36inbIryeThes
KOHLeHTpauia MMP2, B Toi1 4ac AK KiJIbKOCTi KO-
nareny | tuny ta iHTerpuny 6erta-1 3MeHIIYIOTbCA
[34].

®axkrop pocty pibpobdmactis-10 (FGF10) moxke
MOJIY/IIOBAaTy T'€HU, IIOB’53aHi 3 NO3aK/TiTMHHUM
MaTPUKCOM, i, OTXKe, BiH MOXKe 6y TV TeHOM CXWJIb-
HOCTi 10O KOPOTKO30pOCTi. BcTaHOB/IEHO 3B’30K
MK SNP rs339501 rena FGF10 i BupakeHorw Mi-
omi€ro B romysanil kutaiuis Xanp [35]. Crocre-
piramuca 3Hadylyi BiZMIHHOCTI MDK HallieHTaMu
3 BJCOKOI0 KOPOTKO3OPiCTIO Ta KOHTPOJIbHOIO
rpynoro 3a yactoroto anenis (OR=1,268; 95% CI:
1,030-1,560; P=0,025), ajie He B pO3MOfi/Ni TeHO-
tunis (P=0,059). Cnabkuit 38’130k OyB BUsBIIe-
Huit y penecuBHill mogeni (GG npotn AG+AA:
OR=1,929; 95% CI: 1,004-3,708; P=0,045), ane He
B oMiHaHTHIit Mopeni (P=0,072). Cknepu Kopor-
KO30pMX O4Yeil MUIIEN 3 eKCIIEPYMEHTAIbHO0 Mi-
omiero manu Buwi piBHi MPHK FGF10 B 2,57 pasu
B nopiBHsAHHI 3 KoHTponeM (P=0,018). G-anenb
pusuky SNP rs339501 FGF10 6yB noB’si3anmii i3
BrpaxeHow (<-10 D; P=0,008) xopoTKo30picTio
y mopuau (OR=1,58) Ta BuK/IMKaB 6i/biI BuCO-
KY €KCIIpEeCiio IJbOro I'eHa y IOPiBHAHHI 3 ajieniemM
A (P=0,011). 3po6neno BucHOBOK, o FGF10 mir
OpaTy y4acTb y pO3BUTKY KOPOTKO30pOCTi. 3a fa-
uumu Sun Y. et al. (2024), SNP rs339501 FDF10
3HAYHO KOPEIIOE 3 BYCOKOK MIOIII€I0, a TAKOX 3
IIOMipHOIO MIOII€I0 B KUTAMChKill MOMY/IALIN Ii-
Teit 6-12 pokis [36].

3i CTBOpeHHAM BenMKMX 6i00aHKiB, MOfaIbIIi
GWAS MeTa-aHamisM MDK KpPYIHMMM KOHCOPIIi-
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yMaMM i KOMIIaHisIMM 3MOXYTh ifjeHTudikyBaTtn
Iie Oinblile HOBUX Te€HiB, sKi 301BLUIVIOTh PU3MK
PO3BUTKY MiOIIil, IO JO3BOMUTH Oi/bII JIeTaTbHO
po3ibparuch B MOJNEKY/LSIPHUX MeXaHi3Max Ii ma-
TOT€He3y. 3 4acOM CEKBEHYBAHH: BCbOTO T€HOMY
saminnte GWAS i WES, i 3aBpsku 1ipomy 6ynyTh
3’5ICOBaHi TeHeTWYHi CTPYKTYPU, 5IKi PEryIITh
noniMopdismn pusuky miomii. [[ns moBHOro po-
3YMiHHA MEXaHi3MiB, 1110 JIeXXaTb B OCHOBI Miomil,
CIIiJ, 30CEpeUTUCA Ha POSKPUTTI FE€HETUYHOI Ta
eIireHeTYHOl apXiTeKTypy MioMmil IIIAXOM BMU-
BUEHHA B3a€EMOJII Ta BIUIMBY IHINMX IIPOLIECIB Y
BIiIMOBimHMX TKaHMHaX. 1]g KOHIeMmIiA BK/IIOYAE
B cebe MeTMIOMIKY, TPaHCKPUIITOMIKY, IIPOTEOMi-
Ky Ta MeTabomoMiky. MaiiOyTHi IpOeKTy HOBMHHI
OyTu cripsiMoBaHi Ha 36ip Oi/bIIIOl KiTbKOCTI TaKMX
IAHVX IIPO TKAHVHM OKa 1 IXHIil KIIbKICHIII aHasli3
3a JJOTIOMOT'0I0 IITYYHOTO iHTeJIEKTY Ta IIMOOKOro
HaB4YaHHA. MaiiOyTHI QyHKIIIOHANTbHI HOCTiKeH-
HA TEHiB- 1 JIOKYCIB-KaHJUJATiB TaKOXX PO3LIN-
PATb 3HAHHA PO IIaTOreHe3 MIOIil 1 IOKpaljaTh
MO>X/IMBOCTI MEAMIIHM Y BUSIB/IEHHI 0Ci6 3 rpym
PMBMKY Ui OiIbII SIKICHOrO IXHBOTO JTiKYBaHHS,
MEHE[PKMEHTY, a TaKOXX NMPOQiTAKTUKI PO3BUTKY
i ycxmagHeHb KopoTko3opocrTi [37].

Ilamozene3s mionii. EMeTpormis — cran pedpak-
Ui, mpyu AKOMY IIafialodi IapajenbHi IIPOMeHi
CBiT/Ia Bif BifJaneHUX 00’e€KTiB (OKYCYIOTbCS Ha
CiTKiBIIi 6e3 Halpy>KeHHsI aKoMopallii. AKTUBHUIA
PeryATOpHMUI IIpoLleC eMeTpoIi3alil rapMOHi3ye
IIOKA3HMK OChOBOI JOBXMHM OKa (BifcTaHb Bif
IepeHbOI ITOBEPXHI POTiBKU IO CITKIBKU B3[OBX
30pOBOI OCi) 3 ONTMYHMMM CHIaMM POTiBKM i
Kpuiitanuka. BiH mepebirae B mocTHaTaIbHOMY
nepiofi XKUTTSA JIIOAMHY i OibIIO Miporo 3aBep-
IIYETHCS 0 5-6-pivHoro Biky [38]. bynp-ske nmopy-
HIEHHA IIMX BUCOKOKOOP/IMHOBAHMX 3MiH IIPU3BO-
IUTh [0 BUHMKHEHHS NOpYyIIeHb pedpaxuii, mpu
SKUX 300pakeHHs QOKycyerbcst abo mosapy (ri-
Heporisi, Janeko3opicts), abo momepeny (miormis,
KOPOTKO30picTb) ciTKiBKM [39].

OckinbK1 eKcriepyMMeHTaIbHI Moje/i Hafanmu
JOKasy TOro, IO KOPOTKO30PiCTb MOXKe PO3BM-
BaTUCA AK aflalTallid O Bi3yaJbHUX YMOB HaBKO-
JIMIIHBOTO CEPEJOBMIIA 32 JOTIOMOTOX0 TUX CAMUX
MeXaHi3MiB, AKi IPOTIKAIOTh P eMeTpomisallil,
BUHVKHEHHA Ta IIPOrpeCcyBaHHA MIOIIi Ha cy4ac-
HOMY €Talli pO3BUTKY HayKJ BBaKAE€TbCS Pe3Y/lb-
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TAaTOM CKJIaJJHOI B3aeMOflii 30pOBMX/cepefoBuIIL-
HUX YMOB i reHeTMYHUX (HAKTOPIB, SKi 3MiHIOIOTbH
Bi3ya/IbHO KEpOBaHMII PICT OKa TaKMM YMHOM, LI[0
MeXaHi3MJ KOHTPOJIIO JAaHOTO Ipolecy Oiblue
He B 3M031 KOOPJAMHYBATH PICT OKa 3 PO3BUTKOM
JIOro ONTUYHMX KOMIIOHEHTIB [12; 39].

B xopi 4mcieHHMX [OCTiIDKEHb Ha JIIOOAX Ta
TBapyHax Oy/I0 BCTAHOBJIEHO, II[O 3a [TaTOTeHe30M
IPUIIBMJIIEHOTO IO3J0BXHBOTO POCTY OKa CTO-
ATb YMHHUKY, AKI MOXYTb BIUIMBATU Ha AKICTb
300pakeHHs Ha ciTkiBLi. Cepey HUX: aKOMOJALLif,
abepanii Bumux nopszkis (ABIT, HOA), unpxkap-
Hi pUTMM, IHTEHCUBHICTDb Ta CIIEKTPaJbHUN CKIIAJ,
cBiT/Ia Ta HagMipHa cTuMynAnis OFF-nuaxis cit-
KiBK1. IIpoBifHMM >Ke BBaXKa€TbCs pEeTUHAJIbHE
nedokycyBaHHs: [40].

Yci BkasaHi akTopy 00’€gHYE Te, IO BOHU
CIPUYMHAIOTh 30pOBY [JIelIpMBAllil0  CITKIBKIU,
TOOTO 1030aB/IAITh I CTPYKTYPOBAHOI 30pOBOI
crumyranil (form deprivation). ITpu npomy Bu-
BUIBHAIOTHCA XIMiYHI MeiaTopy, 10 IPU3BOAUTD
10 KJTITMHHMX Ta 6i0XiMIYHMX 3MiH B CTPYKTypax
ouHoro s6myka [41]. 3a Schaeffel E et al. (2015),
30poBa JlenpyBallid CITKIBKM — 1€ CTaH i3 3aMKHY-
TUM LVIK/IOM, IIPY AKOMY IIOPYLIYETbCA 30POBUII
3BOPOTHIll 3B’5130K, 1110 B HOPMi KOOPAVHYE PiCT
Ta eMeTporisariio oka [42]. IIpu 11pomy oko He B
3M03i oTpuMaTy iHpOpMallilo PO BIACHUII CTaH
pedpaxuii i BifbyBa€eTbcs 110ro HEKOHTPOTIbOBAHE
i HeperyiboBaHe OCbOBE IIOJOBXKEHHH.

HaHnii Buj Miolii € IepeBaXKHO pe3y/IbTaTOM
301/IpIIIEHHS] OCPOBOI JOBKMHM OKa 32 PaxXyHOK,
TOZIOBHMM YMHOM, JIOTO CK/IMCTOI KaMepy, a Ta-
KO CTOHILIEHHS BJIACHE CYAVHHOI OOOJIOHKM OKa
ta (ibposnoi cxmepu [39]. Kpim Toro, pmexinbpka
NOCTI/KEHb BiIMITWIN 3MiHM KPMBU3HU POTiBKU
Ta TOBIVHY KPUIITAIMKA IpYU LIbOMY cTaHi [43].
Onrnune nmedoOKyCyBaHHS INEPBUHHO CIIpuIIMa-
€TbCA CITKIBKOIO, Jleé II€PETBOPIOETbCA Ha MOJIe-
KY/IAApHI CUTHA/IN, AKi IIepefarTbCca Yepes CiTKiB-
KOBUJ IIIMEHTHUI eIiTenil i BaacHe CyAVHHY
000JIOHKY OKa JI0 CK/IepY i BUIMBAETHCA B Il CTPYK-
TYpHi 3MiHM, HOB’sI3aHi 3 KOpOTKo30picTio [40].
[Tpm uboMy BifOyBarOTBCS TaKOX i CTPYKTYypHi
3MiHM caMOI CiTKiBKM: IPUCKOPIOETHCA Tporide-
pallis nonepefHuUKIB ii TKaHVHM Ha nepudepii, 1o
IPU3BOAUTD 10 301/IbIIIEHNX HeporeHesy i pocty
B LIiToMy [44].
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Ha nymKy pesikux aBTOpiB [45], BHaC/IiTOK 10-
CTiiTHOI akOMopaIil Ipy KpOHiTKili po6oTi Moxe
BJ/HMKATY 3aTPMMKA YBEOCK/IE€PAJIbHOIO BiJTOKY
BOJISIHUCTOI BOJIOTY, [JIsI IPOTiKaHHS SIKOTO He00-
XiffHe pallioHaZIbHE PO3BaHTa)KEHHA Bilf4acTOIO
m’s3a. [Ipu 36inpmenomy BOT i sHIDKeHITT 6iome-
XaHIYHi MIIIHOCTI CKJIepy BifIOYBA€TbCS IIPUCKO-
PeHMIT TI03[JOBXXHIIT PicCT OYHOTO A06/TyKa.

BMCHOBKMH

1. IIpo6nema miomii mossirae B il BUCOKIiT mommpe-
HOCTI B CBITI, fIKa HEBIIMHHO 3POCTAE, 3SHAYHUX
7100aTbPHMX €KOHOMIYHUX BUTpaTax Ha JIKy-
BaHHA Ta BTpaTax 4epe3 3HIVDKEHHHA IIpales-
JOATHOCTI HacCeleHHA BHACIILOK 3arpo3/IMBUX
IJIA 30PY YCK/IaJIHEHD aHOI IIaTOJIOT1I.

2. B YkpaiHi cepep xBopo6 OKka Ta IpUaTKOBO-
ro amapary y AiTeil Hal4acTillle BUABIAETbCA
came KOPOTKO30PiCTb.

3. Ienn, noniMmopdismmu B sIKMX acouiitoBaHi 3 Mi-
OIIi€I0, BiZIIIOBi/Ia/IbHI 32 MOAY/IALII0 POCTY Ta
PO3BUTKY CTPYKTYP OYHOTO A0JIyKa, Iepenadi
CUTHAJIy Bifi CITKIBKM [IO0 CKJIEpU, PEMOJENIO-
BaHHs OCTaHHbBOI Ta {HIMX 6i0XIMIYHUX IIPO-
1LIeCiB B OI1i, AKi 3a/li1Hi B ITaTOreHe31 KOPOTKO-
30POCTI.

4. BcTaHOBJ/IEHO CTIJIKy acolLiialilo 3 MiOIi€l Ta-
KX TeHeTMYHMX momiMopdismiB sK rs6214
reny IGF1, rs339501 reny FGF10 Ta rs644242
PAXe6.

5. 3 BuAB/IEHHSAM HOBMX T€HiB, acOIilIOBaHUX 3
MIOIIi€l0, a TAKOXK MOCAIIMKEHHAM elireHeTnd-
HOI apXiTeKTypu [aHOI IaToJOrii, 3’ABUTHCS
MOXX/IMBICTDh Oi/NBII JieTaTbHO PO3iOpaTUCh Y
MOJIEKY/IAPHMX MeXaHi3Max il IIaTOreHesy Ta
3pOCTYTb MOXK/IMBOCTI MEAVILIIHN Y BUABJIEHHI
0ci6 3 Tpyn pu3MKY 1A Oi/IBII IKICHOTO IXHBO-
ro JIiIKyBaHHS, MEHE[KMEHTY, a TaKOX Ipodi-
JIAKTUKY PO3BUTKY 1 YCKIaJIHEHb KOPOTKO30-
pocrTi.

Kondmnikr iHTepeciB. ABTOpY JaHOTO PYKOIN-

CY CTBEpPXXYIOTb, 1[0 KOHQJIKT iHTepeciB mif Jac

BJ/KOHAHHA JOC/TIPKEHHSA Ta HAIIMCAaHHA PYKOIIN-

Cy BiICYTHIIL.

JI>xepena ¢iHaHCcyBaHHA. BUKOHaHHA TaHOTO

IOCTiIKeHHA Ta HAIlMCAaHHA pyKomucy Oyno Bu-

KOHaHO 0e3 30BHIIIHbOrO (piHaHCYBaHHS.
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Background. The urgency of the problem of myopia lies primarily in its high prevalence in the world. In addition, the
global economic costs of treatment and losses due to reduced working capacity of the population due to vision-threatening
complications of this pathology are important and significant. In Ukraine, among the diseases of the eye and accessory
apparatus in children, myopia is most often detected. According to the most recent data, by 2050, more than half of the
population of Eastern Europe may have this refraction anomaly. Over the past few decades, numerous polymorphisms have
been discovered in hundreds of genes that are associated with myopia because they control the growth and development of
eyeball structures, signal transmission from the retina to the sclera, remodeling of the latter, and other biochemical processes
in the eye.

Genes whose polymorphisms are associated with myopia are responsible for modulating the growth and development of
eyeball structures, signal transmission from the retina to the sclera, remodeling of the latter, and other biochemical processes
in the eye that are involved in the pathogenesis of myopia. A stable association with myopia was established for such genetic
polymorphisms as rs6214 of the IGF1 gene, rs339501 of the FGF10, and rs644242 of PAX6. With the discovery of new genes
associated with myopia, as well as the study of the epigenetic architecture of this pathology, it will be possible to understand
in more detail the molecular mechanisms of its pathogenesis, and the possibilities of medicine will increase in identifying
individuals from risk groups for better treatment, management, and prevention of myopia development and complications.

Conclusion. The data on the epidemiology, risk factors, pathogenesis of myopia were analyzed and systematized, and the
influence of genetic polymorphisms on the risks of its occurrence and progression was clarified.

Key words: refractive errors, myopia, myopia, genetic polymorphisms, IGF1, FGF10, PAX6, rs6214, rs339501, rs644242.
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AKTyanpHicTh. Bxe TpeTe HecATUITTA NOCHINb CyNOBO-MeJMYHA €KCIePTH3a B CBiTi BIPOBAKye Ta PO3BUBAE
BMKOPMCTAHHA BipTOIICii, K BipTyanbHOI albTepHaTUBY TPafiINLifIHOMY PO3TUHY. BBaXKatoTb, 1110 MOEJHAHHA ITOCMEPTHOI
koM fotepHoi Tomorpadii (PMCT), nocMepTHOI MarHiTHO-pesoHaHcHOI ToMorpadii (PMRI), 3D ckaHyBaHH:A ITOBepXHi Ta
nocMepTHOI aHriorpadii € 1[iIKOM JOCTaTHBO, a0V 3aMiHUTY TPASVULIHNMII PO3TUH Ha BipTyanbHuit. OfHAK IPaKTUIHMI
JOCBiJi BUKOPUCTAaHHA BipTOICII BUABUB fAK IO3UTUBHI JIOTO CTOPOHM, TaK 1 HENONIKM, fAKi C/ifi BpaxOByBaTu IIpu
BMKOPJCTAHHI Ha IPaKTULIL.

Iine: gocmifgnTyt 0cO6MMBOCTI BUKOPUCTAHHS BIpTOIICIT U CYZOBO-MeIMYHMX eKCIepTH3ax 3arubamx ocié B ninomy
Ta y BUIIAJKAX, fie IPMUMHOI0 cMepTi 6y/1a MexaHiuHa acdikcisg 4epes MOBIIIeHHA.

Marepiamu T1a Metomm. CUCTeMHUII OIJIAJ €IeKTPOHHMX 0a3 HaHUX MefUYHNMX i OlonorivHmx my6mikanmiii,
6i6miorpaciuHnit, aHaTI TUYHNIL.

Pesynbratn. Bipromcisi moxxe 6yTuM KopucHa B BMIAfKax ifeHTHdikanil 3a CTOMATONOTIYHMM CTaTyCcoM, IIpK
HOIIKOKEHHAX KiCTOK 4epela Ta IpM JiaTHOCTUIi YepermHO-MOo3KoBUX TpaBM. AHami3 pori PMCT mpu TpaBmax Ta
0cOOMMBOCTI AiarHOCTMKY MTOKa3asIy, o TepefbadyBaHa IpMYMHA CMEPTi B pe3y/nbTaTi TpaBMM Oy/a foBefieHa PO3THHOM
npu6bmmsHo B 30% sumankis. Bmactusocti PMCT paloTh MOXIMBICTD ii BUKOPMCTaHA B BUIIA[KaX YTOIUICHHH, HPU
€KCIIepTH3i BOTHEIa/IbHIX YHIKO/KEHb, [/1 BUABIEHHSA YHIKO/KEHb CKejleTa P BICOKOEHEPre TMYHIN TPaBMi i110ro MOXXHa
BUKOPMCTOBYBATH 5K IHCTPYMEHT BiOOPY OKpeMUX YaCTMH Ti/a A/ MOJAIBIIOIL AeTalbHOI ayTONCIi Ta peKOHCTPYyKUil
nepe6iry mopiit Ta BCTAHOB/IEHH:A IpUYuHM cMepTi. KpiM TOro, Ij1si peHTreHOMOriYHOl OL[iHKY BOTHENIa/IbHYX YIIKOIKEHb
€ pouinbHuM BuKopuctanus nocmeptHoi PMRI. ITocmeprHa KT-anriorpadis ocobnmso xopucHa mns imeHTn¢ikamii
YPpaKeHHs CY[UH Ta KopoHapHoi cMeprti. IIpy BipTomncii BuAB/sAMN 03HaKy MexaHiqHOI acdikcii, meperomMu mix 13MKOBOT
KiCTKM, TOpTaHi ab0 IMTONORIOHOTO XpsAlla, BHYTPIIHBO M'A30Bi KPOBOBMIMBY, IO MOXKe OyTH BUKOPMCTAHO K
IOTIOBHEHHA 10 po3TuHY. KoMOiHOBaHWMIT HiAXiX y MOETHAHHI 3 PAfiONOriYHMMM METORAMM JeMOHCTPYE KOPUCHICTD
MYIbTUAMNCIUIDTIHAPHOTO Mi/IXOAY 10 3HAYHOTO 3MEHIICHH KiNMbKOCTi HeifleHTV(iKOBaHNX ITOIIKO/IKEHb.

BucHOBOK. AHai3 JiTepaTypHUX JpKepen CBiIuMTbh, MO SAK MOCMepTHa KoMITIoTepHa ToMorpadis (PMCT), rak i
IIOCMepTHA MarHiTHO-pe3oHaHcHa Tomorpadisa (PMRI) sHaiimm mmMpoke BUKOPVCTAHHA, Of[HAK CY/IOBO-MeAVYHUIT PO3TUH
BCe IIIe 3aMIIAEThCA 30/I0TUM CTAaHJAPTOM JiarHOCTMKM YIIKOJKEHb Ta BCTAHOBJIEHHA NPUYMHM CMEPTi. Y BUIIajKax
MexaHiuHOI acikcii BHacmigok mosimmeHHsA 3a gomomororw PMCT pfoliibHO BMABIATM TpPaBMYBaHHS IIift I3MKOBOI
KICTKM Ta XpsIiB roprai, a 3a gonomoroto PMRI kpoBoBumuBY B M'siKi TKaHMHY 1yi. Busasnenns sa gonmomoroo PMCT
criennivHX O3HAK 3KUTTEBOCTI TPAaBMYBaHH: TKaHMH LIMi IIpU MeXaHiuHi ac¢ikcil 03BOIsAE MOKPALINUTY AIaTHOCTUKY
MOBilIEHHA IIAXOM 3aCTOCYBaHHA iIHHOBALIHMX TEXHOJIOTI Ta BUKOPUCTAHHA MYIbTUAUCIUIIIIHAPHOTO IiIXOLY.

KitrouoBi cnoBa: cyfoBo-MennMyHa eKCIIepTH3a, BipTOIICisa, MexaHiuHa aciKcis, HOBilIeHHS.

132 ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayxa Ypainu, 2024, Vol. 20, Ne 3



BUKOPUCTAHHS BIPTONCIT NP CYAOBO-MEAMYHIN. EKCMEPTM3I MOBILIEHHS (OI'J'ISI,D, J'IITEPATYPI/I)

AxTyanbHicTb. Bxxe TpeTe JecATMMITTA 1O-
CIIIIb CYJOBO-MeAVYHA €KCIIepTH3a B CBITi BIIPO-
BaJ/PKy€ Ta PO3BMBAE BUKOPUCTAHHA BIPTOIICII,
AK BIPTyaZbHOI a/lbTE€pPHATUBU TPaSULIITHOMY
po3TuHy. 3anareHToBaHui Pivappom [ipingode-
POM, KONMIIHIM KepiBHUKOM IHCTUTYTY CynoBoi
MenuuyHu bepHcebkoro yHiBepcutery (IlIBeitia-
pis1) B 2001 pomi TepMmiH «BipToICif» 3HANIIOB
HIMPOKE BUKOPUCTAHHA CePeN CYl0BO-MEUYHIX
excrieptiB [1]. [ToemHaHHSA TOCMEPTHOI KOMIT I0-
tepHoi ToMorpadii (PMCT), nocmMepTHOI MarHit-
Ho-pe3oHaHcHOI Tomorpadii (PMRI), 3D ckany-
BaHHs IOBEPXHi Ta IOCMepTHOI aHriorpadii, Ha
JIYMKY 3aCHOBHMKIB, € II/IKOM [JOCTaTHbO, abu
3aMIHUTH TPagULIIIHNI pOSTUH Ha BIpTya/nbHUIL.
PMCT npononye Bi3dyasnisalilo BCbOro Ti/la, I0-
KpallyIo4) BUABIEHHA M AKX TKaHJH, OpPTaHiB,
CTPYKTYP CKeJleTa Ta CTOPOHHiX 06’exTiB. PMMR
nonoBHIoe PMCT, 3a6e3nedyroun Kpammii KOH-
TPACT M AKX TKaHMH, TOfi 5K aHriorpadis PMCT
(PMCTA) doxycyerbcsa Ha maronoril cygus. 1li
MeTony, pasoM i3 3D-dororpammerpiero, 3HaYHO
BJIOCKOHAIM/IM KPUMIHAMICTUYHY Bisyasisaliiio,
JIO3BOJIAIOYM OTPUMYBATH JIeTalbHi 300pakeH-
HA [2,3,4,5,6,7]. BipryanpHuit postun Tta mpu-
IjiIbHa KOopoHaporpadis MOKpalyoTh AiarHOC-
TUYHI MOXX/IMBOCTI B Cy[IOBO-MeINYHIil ranaysi, B
TOMY YMC/Ii TIPYU JOCIiKEHHI PO3K/IajieHnx, abo
KPUXKUX 3anuiikis [8,9,10,11].

B 2023 poui excneptu 3 IHcTUTYyTy CymoBoi
menyuyHu Lropuxcokoro yHiBepcurety (Iopix,
[IIBelinjapis) MUISIXOM PO3CUIIKY 110 BCbOMY CBiTY
aHKeTH, 10 BKIoYana 18 nmuraHb, AK 3aKpUTHKX,
TaK i BiIKpUTUX, ClpoOyBamy BCTAHOBUTY PeTi-
OHa/IbHI BIJMIHHOCTI B 3aCTOCYBaHHI Ta IIOLIN-
PeHHI BipTONCiI B CyZOBO-MEAVYHIN IPAKTUILIL.
Bigmosini 6ynmn orpumani 3 29 kpaiH, 10 npen-
CTaB/IAIOTb 6 KOHTMHEHTIB Bif 100 ycTanoB-y4ac-
HUKIB. B 6inbmocTi Bunazgkis (89%) excriepTn Ha
IPaKTHUIIi BUKOPMCTOBYBA/IM IOCMEPTHY KOMII 10-
tepHy Tomorpadito (PMCT) i MeHIIe OMOBUHA
excrepTiB (48%) Bkaszasy, IO PO3TUH TpyIa He-
00XifHO TpoBOANTY 3aBXKAN. B mepeBakHiit 6ib-
mocTi BumapkiB (65%) 3a TexHiYHe BUKOHAHHS
PMCT BignoBiganu peHTreHOmoru, a OimpIicTh
ycTaHOB (32%) BM3Ha4MWIM KIT{HIYHUX pagionoriB
SAK OCHOBHUX OCi0, BillIOBia/IbHUX 34 YMTAHHS,
OLIiHKY pajionoriyHux 300pa>keHb i HANMCAHHSA
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3BitiB. baraTo pecrionznenTiB (64%) mosigomunn,
110 iXHi crenianicTy 3 YUTaHHS 300pakeHb BiBi-
IyBau Clreniaai3oBaHi Kypcu IIOCMEPTHOI TOMO-
rpadii [12].

OpHak NpakTUYHUIL [OCBi[, BMKOPUCTAHHA
IAHOTO METOAY BUABUB AK IIO3UTHBHI J10TO CTO-
POHM, TaK i HEMOIKY, AKi C/ifi BpaXOByBaTy IIpy
BUKOPVCTaHHI Ha IIPaKTHIIL.

Iine: gocmignTy 0cOO6MMBOCTI BUKOPUCTAHHS
BipTOICIl IIpM CyJOBO-MEIUYHUX EKCIEePTU3ax
3arn6mux ocib B Ii/IOMy Ta y BUIIAfIKaX, e MpU-
YMHOI0 cMepTi Oyma MexaHiyHa acdikcis gepes
MOBilIEHHA.

MATEPIAJIN TA METOIM

CycTeMHUIT OITIAL €IeKTPOHHMX 0a3 MaHWUX
MeM4yHYX 1 6iomoriynux myo6mikaniit, 6i6miorpa-
bivHmit, aHaIITUYHUI.

Kputepii npuitaaTHOCTi. OI/I]] BUKOHYBaBCs
BifIMOBIJHO [0 cTaHfapTiB OaKaHUX e/leMEHTIB
3BiTHOCTI cmucreMaTnyHoro KoHtpomw (BE3CK/
PRISMA)[13]. Byno BuMKOpMCTaHO MOfe/b, IO
I'PYHTYETbCSA Ha (PAKTUYHMX [AHUX, IS CTBO-
peHHA Mofeni cOKYCOBaHMX MEIVYHVX HMUTAHb
(CMII/PICO: HaceneHHs, BTpY4aHHS, KOHTPOJIb i
pesynbTatn).

Kputepii nomryky ta kpuruuHa ouinka. IIpo-
BEJIEHO CHUCTEMaTUYHMUI IIOLIYK JIiTepaTypu Ta
KPUTUYHY OL[iHKY 3i0paHux pocmimpkeHb. bymo
IPOBEJIeHO eleKTpOoHHMIT moumyk y PubMed Ta
Google Scholar 3 mouatky 2013 poky 1o 11 geps-
H:a 2024 poKy.

Insa momryky indopmanii B Google Scholar
Oyny BUKOPUCTaHI TakKi KIJIIOYOBI C/lIoBa: «Bip-
TOIICisI» Ta «BipTOIICisA MexaHiuHa acikcisi», «Bip-
TOICisA MoBileHHs». TakoXX 0OMeXyBanyu yaco-
Buit iHTepBasn nmomyky 2010-2024 pokamu.

ITin wac momyky B 6asi manmx PubMed
(Medline) xpurepisimu BKIIOYeHHs OyB gu3ailH
IOCIIPKEHHA, AKUI BKII0YaB KHUTY Ta JJOKYMEH-
TU, KIiHIYHE JOCTi/PKEHH:A, MeTaaHaji3, paHJo-
Mi3OoBaHe KOHTPO/IbOBAaHE MOCIIIPKEHHHA, OITIA[I,
CUCTEMATUYHUII OIVIAM, a IOLIYK 33 KIHYOBUMUI
C/lI0OBaMM 3[IIVICHIOBA/IM Cepell aHOTallill Ta IIOB-
HOTO TEKCTY 3 BIJKPUTUM PEXMMOM [OCTYILY.
Kpurepisimu BukmoueHHs Oymm myO6rmikanii, ski
He BIANIOBiaM MeETiI LIbOrO OINIAZNY, pe3ybra-
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TY JOCIiJPKEeHHs Ha TBapuHaX, MOBa IyoOmikauii,
OKpIM QaHIIIICBKOI Ta YKPalHCHKOI, Ta aHOTalil,
AKi He MicTmnIM MOBHOLIHHOI iHdopMaLii mopo
pe3yAbTaTiB NOCHI[KEHb Y 3aKPUTOMY PeXUMi
poctyny. fK K/II0YOBi ClI0OBa BUKOPUCTOBYBA-
m: postmortem imaging OR forensic imaging
AND virtopsia, a Takoxx mechanical asphyxia OR
hanging AND virtopsia. Yacosuit iHTepBan mo-
HIyKy cTaHoBUB Iiepiof 2013-2024 pokiB.

bibmiorpadii Bcix ifeHTndikoBaHUX JOKYMEH-
TiB Oy/IM TIeper/IAHyTi Ta MOPiBHSAHI /1A MOJab-
1ol OLIiHKM. MeTO[0/IOTiYHy OLIHKY KO>XHOTO
OOCIIJP)KEHHs IPOBOAVI/IN BifITIOBIJHO [0 CTaH-
mapriB (BE3CK/PRISMA), Bxmoyao4dy OLiHKY
yrepemKeHocTi. 36ip JaHUX BK/IHOYaB BUOIp 1o-
CITiIPKEHHA Ta BUJTyY€HHS JaHUX.

[Tonepenniit Binbip inmekcoBanmux y PubMed
ny6iKaiiit, o 3aJOBONBHANNM CYKYIIHUM KpU-
TepiAM IOLIYKY, H03BOAMB 3HamTu 102 Ta 11
ny6mikaniit y Google Scholar. OnjinroBannsa Ta
imenTndikanis myomikaniit 3a IXx Ha3BaMu JJO3BO-
NVIa BUJAIUTY 3 pe3y/IbTaTiB MOLIYKY MyOiika-
il (n=91), sixi pakTnyHO He OYy/IU pesleBaHTHUMMU
OCHOBHIJI MeTi IOIIYKY — BIpTOIICiI B Cy[JOBii1 Me-
IunuHi. [IBO€ MOCTITHNKIB He3aJ/IeXKHO OIUH Bif
OJHOTO IEPEINIAHYIN NOKYMEHTH, Ha3Ba UM aHO-
Tallis AKMX BUABWINCS JOPEYHMMU, i BUOpanm Ti
(n=22), me MoBa JilIIa IpO BipTOICiO TPYIiB Ta
BipPTOIICiIO IIOBILIEHHA.

Y pasi BUHUKHEHHA pO361KHOCTI [yMOK II[OfI0
BKJIIOYEHHsI MyOsiKalii B IOfa/NbLINII IPOLeC
CKPMHIHTY HOPO3YMiHHS Oy/I0 JOCATHYTO IUIS-
XOM 00TOBOpEeHHS.

PE3V/IBTATU TA IX OBTOBOPEHHS

B cynoBo-menmuHiii ranysi gaxiBusmu Bxe He-
OJHOPA30BO NPOBOAN/IACA OLjiHKa BUKOPUCTAHHA
Biprorcii Ha npakTuni. Tak, cranoM Ha 2017 pik
eKCIIepTH, IIpOaHai3yBaBIIN IIONEPEHiN CBiTO-
BUII MOCBifi, BCTAHOBUJ/INM, 1110 MAHMUI MeTOH OCO-
611BO MOXKe OyTVM KOPMCHMIT B BUIIAJKaxX ifieH-
tudikarii 3a CTOMAaTONOTIYHMM CTAaTyCOM, INPU
MTOIIKOPKEHHAX KICTOK Yepera Ta IIpy JiarHOCTH-
11i YepernHo-M03KOBUX TpaBM [14]. Came B Bumaj-
KaX TpaBM BIipPTOIICiA € aKTya/IbHOIO, aJ[)Ke MOXe
3abesneuynTy LUIICHIN OIVIAJ IIOLIKOMXEHDb Tinla,
BJABJIEHHA YE€PENHO-IMIbOBUX, YE€PEITHO-MO3-
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KOBUX, TPY/IHUX, KiCTKOBMX YIIKOIXeHb. OpHak
y MeTofa € oOMeXXeHH:, sKi 0OyMOB/IeHI THUT-
TSAM Ti/Ia Ta IMOSIBOI HATOJIOTIYHMX 300pakeHb
[15,16,17,18]. IIpencTaBneHo CTUCINIT OIS, PO
PMCT npu tpaBmMax Ta 0co0IMBOCTI [jiarHOCTH-
KU, AKMIT TI0Ka3aB, IO IepefdadyyBaHa IpUYMHA
CMepTi B pe3y/nbraTi TpaBMU Oy/ia HoBefjeHa po3-
THOM Ipu6m3Ho B 30% Bumajkis. IlepeBakHi
HEJOJIKM 3a7ieXKany Bifj JABHOCTI CMEPTI Ta [Au-
depeHIiHOI JiarHOCTUKY 3KUTTEBYUX Ta IICIs-
CMepTHUX 3MiH [19].

Ockinpkn 3a pgomomororo PMCT pobpe Bu-
ABJIAIOTH B Tijli Iasy, €KCIIEPTU, BUBYMBILN OCO-
61MBOCTI ii BUKOpUCTaHI B BUIIa[JKaX YTOIUIEHHS,
aKIEHTYBa/I/ Ha MOXK/IMBOCTI IX BUAB/IEHHA B Ma-
JIMX KaMepax MasyX i COCKOIO/iOHOTO BiIpOCTKa,
IVIXaJbHUX IIIAXAX, IET€HAX, ITYHKOBO-KUIIKO-
BOMY TPaKTi Ta KPOBi 3 METOIO J10T0 IiarHOCTUKY
[20,21,22].

Bukopucranus PMCT moxe 6yTn fyxe Ko-
PUICHUM IIPM €KCIIEPTU3i BOTHENA/JIbHUX YIIKO-
IDKEHb, aJKe JO3BOJAE BUABIATU B Tilli CTOPOH-
Hi 00’€KTI — CHapsiiu Ta IPOCTEXXYBATU PAHbOBI
kaHamu [23]. Kpim Toro, [yist peHTreHonmoriqHol
OLIIHK) BOTHENAaJIbHUX YIIKOKEHD € JOLIIbHUM
BMKOpKcTaHHA nocMepTHoi MPT, amxe BoHa Mae
ABHI IlepeBary Iepesi IOCMEPTHOIO KOMII I0Tep-
Hoto ToMmorpadiero (KT) mopo Bisyamizauii ym-
KOJKeHb M AKMX TKaHVH. llle ogHa nepesara Bu-
kopuctanHa MPT nondarae B ToMy, 110 CHapAnuy,
BUTOTOBJIEH] 3 HepepoMarHiTHOrO MaTepiany, Ta-
KOTO AK CBMHEIIb, IIPEACTAB/IAITD JIMIIEe HE3HAYHI
MeTajieBi apTedakTy HOPIBHAHO 3 CePilO3HUMMU
apredakramu Ha KT [24].

PMCT BusABuBCA 4YYTIMBUM iHCTPYMEHTOM
JI/1A BUABIEHHA YIIKO/KEHD CKeeTa IIPU BUCOKO-
eHepreTUYHil TpaBMi i 10ro0 MOXXHa BUKOPUCTO-
BYBAaTH sIK iHCTPYMEHT BiOOpPy OKpeMUX 4aCTUH
TiZIa [UIA TOJA/bIIOI [eTa/lbHOI ayTOIICl Ta pe-
KOHCTPYKIiI mepebiry mofiil Ta BCTaHOBJIEHHS
OpUYMHY cMepTi [25].

AHaji3ylo4m eKCIepTHMII OCBij, KOJIern 3a-
3HayaloTh, o nocMeprHa KT-anriorpadis oco-
O1MBO KopucHa i ifeHTHGIKaLil ypaXKeHHS
CyAMH Ta KopoHapHoi cMmepTi. [locmeprHa KT-an-
riorpadisi HaI3BUYAHO PO3BMHY/IACS B OCTAHHE
RecATWITTA i 00illsie MOTeHLiiHy 3aMiHy 3BU-
YajlHOTO PO3TUHY BifiMOBigHUX 00’ekTiB. TuM He
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MEHIII, Ha CbOTOJHi 3a/IMIIA€ThCA TOTpeba B CTaH-
mapTu3aiii MeToiB Bisyasisanii Ta popmi 3BiTHO-
CTell I IIMPOKOMACIITAOHOIO BIIPOBAPKEHHSA
METOJY B CY/[OBO-MeANYHY IIPAKTUKY [26].
BaraTo ny6mikauii mpucBsyeHi 0cOOMMBOCTAM
BukopuctanHsa PMCT npu ymkopKeHHAX BHY-
TPIlLIHIX OpraHiB, 30KpeMa, 1ereHs [27,28], muyH-
KOBO-KMIIKOBOTO TPaKTy [29], opraHiB yepeBHOI
nopoxxHuHu [30], cepus [31], mo pmemoHCTpyE
3HA4YHY BXXMBaHICTb Ta YHIBEPCa/IIbHICTb METOLY.
MexaniuHa acdikcis yepes nosiuieHHs, Oyny-
Yy TPEBANIY0K INPUYMHOK HACUIbHULIBKOI
CMePTI, TAKOXK 3a3Hajla BUKOPUCTAHHA BipTOICil
AK MeTopy 11 piarHoctuku. Ile B 2005 poui Vew,
omucyroun sunagku nocmeptoi PMCT i PMRI
ieB’sITM 0Ci0, sIKi moMep/u Bijj MOBIlIeHHS Ta 3a-
OYyLIeHHA PpyKaMM, 3a3HayaB, L0 IIpU BipToICil
BUSBWIM O3HaKM MeXxaHiuHOi acdikcii, mo ys-
TOJDKYIOTBCSA 3 PE3yIbTaTaMM CYIOBO-MEJUYHOTO
postuny [32]. B 2018 poui excrieptyu JOCIignmn
HasABHMI Ha TOM YacC CBITOBUII JOCBIJ, BIpTOIICIi Ta
y3arajondy BiIMITIIN, 1O IepenoMy i s3u-
KOBOI KicTKM a60 MmMTONOAiOHOrO Xpsina B OC-
HOBHOMY HOCTipKyBamu 3a jgonomororo PMCT,
AKa Y IOPIBHAHHI 3 PO3TMHOM IIPO/IEMOHCTPYBasia
ekBiBaseHTHI pe3ynbraTi. OfHaK, 6e3 IOCUIeHHS
BOHA He I03BOJISI€ BUAB/IATI KPOBOBIIVIBI B M AKi
TKaHVHY, [JIs1 4OTO Oi/IbIlle MiXOAUTD TIOCMepTHA
MPT (PMRI), ajgyke BOHa Maii>Ke OJJHAKOBO TOY-
Ha, AK 1 ayToIcid. BuABnenuit ta onmcaHuii Ha
PMCT «3Hak ra3oBoi Oyn1bbamk» Mo>ke IOjIer-
LIUTY BUABJIEHHA IlepenoMiB roprai. [lopiBHAHO
3 postuHoM, nocmeptHi PMCT i PMRI nokasy-
I0Th II€peBary y BUAB/I€HHI IHEBMOMEIaCTIHYMY
Ta eMdizeMy M'SKUX TKaHUH, OJHAK JIiarHOCTMKA
3HAYHO YCK/IAJTHIOETHCA B BUIIAJIKY IIOABJ THWU/Ib-
HuX rasiB [33]. Ananis 14 BumazikiB BUKOpPUCTaH-
Ha PMCT npu nosimenHi 3a3Hayus, 10 KiCTKO-
BO-XPAILIOBi ypakeHHs 6ynu BusiBneHi Ha PMCT
nauile B IIOJIOBMHI IIPOAaHaNi30BAaHMX BUIIAJKIB,
TO/Ii AK 30BHIIIHI OITIAJ JO3BOINB BipHO BUABU-
TN BCi 03Haky. PisMyHMil OrAz i mpsAMa Bisyanti-
3allid C/IiiB JiraTyp i CMHIIB Ha NI 3a3BUYail He
Bigobpaxxamucsa npu PMCT [34]. JocnimkeHHs
Ha 25 Tpynax IIiHHOCTi IOCMEPTHOI MarHiTHO-pe-
3oHaHcHOI Tomorpadii (PMRI) mopiBusHO 3 mO-
CMepTHOI0 KOMIT I0TepHOI0 ToMorpadieto (PMCT)
1 pO3TMHOM Y BUIIaIKaX CMEPTENbHOIO IOBIlIEH-
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H#, T0Ka3ao, mo npu PMCT y Benuxkiii kinbkocTi
BUIIA/IKIB BUSABJIEHO BHYTPILIHBOM s130Bi KPOBO-
BU/IVIBY, OFHAK IIPY PO3TUHI €KCIIEPT BCTaHOBUB
ix He Bci. PMCT posBomnia BUABUTU HE€PEIOMU
i/ I3MKOBOI KICTKM Ta XPSIiB TOpTaHi B O1/bIIIii
KiIbKOCTi Bumagkis, anibk PMRI. Takum 4ymHOM,
PMRI napana [OfaTKOBY [ialHOCTVYHY LIiHHICTb
y BUSIB/ICHHI ITOLIKO>KeHb M SIKMX TKaHUH i Ha-
Opsiky nmiMdaTuyHMX BY3/IiB, 110 MOXKe OYTH BU-
KOPVUCTAHO 5K JOIIOBHEHHS 10 pO3TUHY [35].

Inmie gocmifkeHHA IOKasano, IO PO3TUH He
MO>KHA 3aMIHUTU IIOCMEPTHOK PafioJoOrie€ro i
Kpaioi epeKTUBHOCTI [IiarHOCTUKY MeXaHiqHOI
acikcil i cymoBO-MegVYHMII pPO3TUH 3ajIyIla-
€TbCA 30/I0TMM CTAHAAPTOM B JIarHOCTUILL IIO-
IIKO/KEHb XPSIIiB OPTaHi Ta M SAKMX TKaHMH.
OpHak, KOMOiHOBaHMII MiAXif y MO€gHAHHI 3
PpaionoriYHNMM METOfAMU JIEMOHCTPYE KOPMC-
HICTb MYIBTUAVCIUIUIIHAPHOIO X0y 4O 3HAY-
HOTO 3MeHIIEeHHs KilIbKOCTi HeiffeHTndikoBaHMX
IIOIIKOIKEHb [36].

Bigomo, 1o mix yac nosinmieHHs Ha XpebeT Ai-
I0Tb IpaBiTaninui cumm. [Ipy BuBYeHHI 3a Jomo-
mororo PMCT 72 BumajikiB 6y/10 BCTaHOBJIEHO,
[0 HAsABHICTb I[EHTPAJIbHO PO3TAIIOBAHOIO (de-
HOMEHY MDKXpeOIieBOro BakyyMy B JJMCKax IO-
IIepeKOBOro Biffiny Xpe6Ta MOXXHa PO3ITIAHATH
SK O3HAKY 3aKUTTEBOCTI HOBIIIEHHS, 0COOMUBO
y 0ci6 Mo/moforo BiKy Ipy HasBHOCTI KPOBOTeUi
Caiimona [37].

BucHoBKM. AHai3 BUKOPUCTAaHHA BipTOIICii B
CyJOBO-MEINYHIN IPaKTULI CBIJYUTD, 110 AK I10-
cMepTHa KoMIt otepHa Tomorpadis (PMCT), rak
i mocMepTHa MarHiTHO-pe3OHaHCHa ToMorpadis
(PMRI) sHainum mmpoke BUKOPUCTAHHS, OfHAK
CYIOBO-MEIMYHIII PO3TUH BCE Ille 3a/IMIIAETHCA
307I0TMM CTAaH/IAPTOM JiarHOCTUKM YIIKOJKEHb
Ta BCTAHOBJIEHHA NPUYMHM CMEPTi. Y BUITajKax
MexaHiqHOI acikcii BHACIi/JOK NOBIlIeHHS 3a JI0-
nnomoroto PMCT nouinbHO BUABIATY TPAaBMYBaH-
Hs IIiJ] sI3MKOBOI KiCTKM Ta XPsIIiB ropTaHi, a 3a
noriomoroo PMRI - kpoBoBW/IMBY B M’sIKi TKaHU-
Hu mmi. Busasnenns sa gonomoroo PMCT o3nak
3KUTTEBOCTI TPABMYBAaHHA TKaHMH NI IIpU Me-
xaHivHi acoikcii y BUIAAi «03Hak ra3oBoi 0yib-
6amku», THEBMOMefiacTiHyMy, eMdiseMy M'SKIX
TKaHJH, IIEHTPa/IbHO PO3TAIIOBAHOIO (PEHOMEHY
MDKXpeOIeBOro BaKyyMy [IO3BOJIS€ ITOKPAIINTH
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OIarHOCTMKY IIOBIlIEHHA NUIAXOM 3aCTOCYBaH-
HA IHHOBALIMIHMX TEXHOJIOTIiI Ta BUKOPMCTAHHA
MYJIbTUAVICUUIIIIHAPHOTO MiIXOAY.

Kondmnikr iHTepeciB. ABTOpM JaHOTO PYKOIN-
CY CTBEpPXXYIOTb, 1[0 KOHQJIKT iHTepeciB mif Jac
BJ/KOHAHHA JOC/TIPKEHHSA Ta HAIIMCAaHHA PYKOIIN-
Cy BiICYTHIIL.

JI>xepena ¢piHaHCyBaHHA. BUKOHaHHA TaHOTO
IOCTiIKeHHA Ta HAIlMCAaHHA pyKomucy Oyno Bu-
KOHaHO 0e3 30BHIIIHbOTO (piHAaHCYBaHHS.
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Background. For the third decade in a row, forensic medical expertise in the world has been introducing and developing
the use of virtopsia as a virtual alternative to traditional examination of corpse.

It is believed that the combination of postmortem computed tomography (PMCT), postmortem magnetic resonance
imaging (PMRI) 3D surface scanning and postmortem angiography is sufficient to replace the traditional autopsy with a
virtual one. Yjwever, the practical experience of using virtopsia has revealed both its positive aspects and disadvantages that
should be taken into account when using in practice.

Aim: to study the peculiarities of the use of virtopsia in forensic medical examinations of corpses in general and in cases
where the cause of death was mechanical asphyxia due to hanging.

Material and methods: systematic review of electronic databases of medical and biological publications, bibliographic,
analytical.

Results. Virtopsia can be useful in cases of identification by dental status, in case of damage of the bones of the skull and
in the diagnosis of craniocerebral injuries. Analysis of the role of PMCT in trauma and diagnostic features showed that the
presumed cause of death as a result of trauma was proven in approximately 30% of cases. The properties of PMCT make it
possible to use it in cases of drawing, in the examination of gunshot injuries to detect skeletal injuries in high-energy trauma
and it can be used as a tool for selecting individual parts of the body for further detailed autopsy and reconstruction of the
cause of events and finding the cause of death. In addition, it is advisable to use postmortem PMRI for the radiological
assessment of gunshot wounds. Postmortem CT angiography is particularly useful for identifying vascular involvement
and coronary death. During virtopsia signs of mechanical asphyxia, fractures of the hyoid bone, larynx or thyroid cartilage
and intramuscular hemorrhages were revealed which can be used as an adjunct to the autopsy. A combined approach
with radiological methods demonstrates the utility of a multidisciplinary approach to significantly reduce the number of
unidentified injuries.

Conclusion. Analysis of the literature suggests that both postmortem PMCT and PMRI have become widely used, but
forensic medical examination of corpse is the gold standard for diagnosing injuries and determining of the cause of death yet.
In cases of mechanical asphyxia due to hanging, it is advisable to use PMCT to detect injuries to the hyoid bone and cartilage
of the larynx, and using PMRI to detect hemorrhages in the soft tissues of the neck. Detection of specific signs of perpetuity
of neck tissue injury during mechanical asphyxia with the help of PMCT allows to improve the diagnosis of hanging by
applying innovative technologies and using a multidisciplinary approach.

Key words: forensic medical expertise, virtopsia, mechanical asphyxia, hanging.
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AKTyanpHiCTb. Be3COHHA € MOMMpEeHNM Ta Cepiio3HMM PO3TIafioM, IO BIUIMBAE Ha (isuyHe I ICHXiuHe 3[OpOB’A
mopuHu. OCoONMMBMIT BIIMB Ha AKICTb CHY BUABIAETbCA B yMOBaX BiifHM. JIiKyBaHHSA XpOHIYHOrO 6€3COHHA BKIIIOYAE
KOTHITMBHO-TIOBE/[iHKOBY Tepallil0 Ta MeJVKaMeHTO3Hi 3aco0u, Taki AK MeATOHIH, KUl Perymioe LMK COH-HeCIaHHs
Ta Ma€ HelpONPOTEKTOPHI BIACTUBOCTI. 3pOCTaHHA 3aCTOCYBAaHHA MeNTaTOHIHY MiIKPEeCNI0€ BaKINBICTh CUCTeMaTU3allii
TaHVX I[OZO 10T0 e(heKTUBHOCTI Ta 6e3MeYHOCT.

ITinb: mpoBecTH CUCTEMATUYHMIT OIVIAJ, MTepaTypU 3 METOK OLIHKM JOKa3oBoi 6asy IIONO BIUIMBY METAaTOHIHY Ha
AKICTh CHY. 30KpeMa, BCTAHOBUTY KJIHIYHY eeKTUBHICTb Ta Oe3IlleKy MeNaTOHIHY NpM NiKyBaHHI 6€3COHHA Ta iHIIMX
PO37aziB CHY, IpOaHaIi3yBaT! JIOr0 BIUIMB Ha Pi3Hi TOKa3HUKY CHY Ta BUABUTY MOTEHIIIHI HebaXkaHi eeKTI.

Martepianu ta MmeTopu. CycTeMaTUYHUII OIJIAJ, BK/II0YaB 43 K/IiHiYHI Ta paHJ0Mi30BaHi KOHTPO/IbOBaHi JOCTiI>KeHHA,
Bifibpani 3 1353 mxepern, ony6ikoBanux y 2021-2024 poxax. AHami3yBaancs SOCTIIKeHH, 110 BUBYA/IN BUKOPUCTAHHSI
MEJIaTOHIHY B Pi3HMX [j03aX Ta popMax [/Ls IIOKpalleHH: AKOCTi cHy. OCHOBHA yBara MpuUAisIacs KIiHiuHiil eGeKTMBHOCTI,
OesIIenli Ta MOXIMBYM HebakaHNM epeKTaM MeTaTOHIHY.

Pesynbrarn. PesymbraTi aHami3y KTiHIYHMX JOCTIIKEeHb CBifYaTh, II0 METATOHIH € MEPCIeKTUBHMM 3aco60M y
HOKpallleHHI IKOCTi CHY Y JIITHIX JTIOfieil, X)KIHOK Y TepyIMeHOIIaysi, [iiTelt 3 ay TM3MOM, NAILli€HTIiB 3 XBOPOOOI0 AjbLireiiMepa Ta
iHIMX KIiHIYHMX cTaHaX. B 611bIIOCT] JOCTIIKeHb Me/IaTOHIH CIPYSB OJIMIIEHHIO CHY, 3MEHIIIeHHIO HiYHUX MPOOYIKeHb
Ta TIOKPAIIEHHIO 3aralTbHOI AKOCTI KUTTSA. MeaTOHIH BUABMBCSA 6e3MeYHNM /I BUKOPUCTAHHSA y Pi3HUX BiKOBUX TPyIIax
Ta KIiHIYHMX craHaXx. Haiyactimmmm Hebaxanumu edexramu 6ymu TOMOBHMUI 61/1b, COHNMMBICTD Ta He3HAYHI IUTYHKOBO-
KMIIKOBI cUMIITOMI. [IOCTII>)KeHH A He BUSBIUIIU CePIIO3HIX Heba>KaHMX peaKLill Ipu TPUBaIOMY 3aCTOCYBaHHI MeJIATOHIHY
Y Pi3HMX JJ03aX.

Xoua Me/TaTOHIH IOKasaB e(eKTUBHICTh Y 6araTboxX BUIIA[KAX, AesAKi JOCTIIKeHHA BUABIIN BiICYTHICTb 3HAYYI[OTO
HOKpallleHHs SIKOCTI CHy a0 IHIIMX CHMITOMIB y IIeBHMX IPyIaX HMalli€HTiB, TAKMX AK KIHKU 3 O€3COHHAM, MAL[iEHTH 3
OiNOIAPHMM PO3TIaZlOM Ta ITiC/IsL OPTONEAMYHMX OTIepPaLLiil.

BuicHoBoK. BaxmuBuMu € MOJAIbILI OCTIIXEHHA 171 BU3HAYE€HHA ONTUMA/IbHNUX 03 1 YMOB 3aCTOCYBaHHA MEJTATOHIHY
y ManieHTiB 3 6€3COHHAM.

KimrouoBi cnoBa: MelaToHiH, COH, 0e3COHHS, KIiHIYHI ZOCTiIKeHH:, HebaXaHi peakuil, epeKTUBHICTb

AxTyanbHicTb. COH € BOX/IMBOIO CK/Ia/I0BOIO
3araJibHOTO 3/]0pOB’s mofuHu. Pasom 3 Tum, 6e3-
COHHSI € OJHUM 3 HaiOiJbIl PO3IOBCIOI>KEHNX
Ta CEpMO3HMX PO3IafiiB cepef JOPOCIOro Hace-
nenHs [1]. 3a oninkamu, 30% cBiTOBOI MmOMy/IAIl
CTPaX/JAaI0Th Bifi ofHOrO ab0 Oiyblle CUMIITOMIB
6e3conHs [2]. Posnagy cHye ogHMM 3 HaybinbuI
4acTO 3a3HAa4YeHMX CUMMIITOMIBY >KIHOK B IIepiof
menomaysu [3]. ITangemis COVID-19 cyrreBo
BIUIMHY/IA Ha IOIIMPEHICTh 0e3COHHS, MpOo IIOo
CBiJYMTD 3pOCTAHHS JI0TO YaCTOTY NPUOIN3HO 10
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55% HaceleHHsA IPOTATOM 11boro nepiony [4]. Ok-
piM TOTO, MOBHOMACIITaOHE BijiCbKOBE BTOPTHEH-
Hs CyTTEBO BIUIMHYJIO Ha AKICTb CHY HAaCe/JIEeHHH.
3a pesynpTaramMy onuTyBaHHA 103 pecnoHpeH-
TiB, 67% yKpaiHILliB, L0 IPOXUBAITh B YMOBax
BiVIHM, TIOBIJOMWUIN IIPO MOPYLIEHHA CHY Pi3HO-
TO CTyIeHA TAXKOCTI. Buasneno mpamy sanex-
HICTb MK po3nafilaMii CHY Ta IiIBUILIEHHAM PiBHA
TpuBornu [5]. besconns BmuBae sk Ha disnuHe,
TakK i Ha ICKXivHe 370poB’s1. XpOoHiuHe 6e3COHHSA
IIOB’s13aHe 3 MiIBUIEHNM PU3UKOM apTepiaTbHOI
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rinepreHsii, iHdapKTy Miokappa, imemMigyHOI XBO-
pobu ceplist, IyKpoBOro fiabeTy 2 TUILY, Ta OXU-
pinns. Kpim Toro, 6e3coHHs IOB’si3aHe 3 BUILIIUM
PUM3UKOM IICUMXiYHMX PO37IajiB, 30i/bIlye pu3nK
peLnauBYy fienpecii Ta € 3HAYHUM (PaKTOPOM pu-
3MKY cyinuy. XpoHidHe 6€3COHHS TaKOX CIIPUSIE
3HIVDKEHHIO SIKOCTI )KUTTS Ta 301/IbIlIeHHIO BUTPAT
Ha OXOPOHY 3[J0pOB’s [2, 6].

Kniniyni pekomMeHpauii 3 1iKyBaHHA XpOHIYHO-
ro 0e3COHHS y HOPOCIMX IependadaroTh MepIIo-
YeproBe 3aCTOCYBaHHA KOTHITMBHO-IIOBEIIHKOBOI
Teparlil, paMenTeony, Z -npenaparis (3o/rmiseM, 30-
IIK/IOH, 3a/IeTVIOH Ta iH.), JOKCeIliHy Ta IOABIIHIX
AHTAroOHICTIB peLeNTOPiB OPEKCUHY, 3aTIEKHO Bif,
CUMIITOMIB, BK/IIOYAI04M TPYAHOLIi 3 3aCMHAHHAM
i migTpuMaHHAM cHy [7]. MenaToHiH € OCHOBHUM
TOPMOHOM, SIKMil Oepe y4acTb Y KOHTPOJI LMKITY
COH-HeCIaHHs. Y IMIIKONOKIOHIN 3a/1031 cCaBIiB
0iOCHHTe3 Me/IaTOHIHy PerylToeTbCs CBITIOBUM
1 TeMpsABMM LMK/IOM 4Yepe3 BIUIMB Cylpaxia3ma-
TIYHOTO AZpa, AKe BUKOHYE (PYHKIIiI0 KOOpAMHA-
TOpa UMPKaJHUX PUTMIB opraHismy [8]. B Hammx
MIOIIEPENHIX MOCII/PKEHHAX BCTAHOBJIEHO HENpPO-
IIPOTEKTOPHI BIAJICTUBOCTI MEATOHIHY IIPU €KC-
HepYMEeHTaIbHOMY LyKpoBoMy aiabeti [9]. Me-
JIATOHIH MOXKE 3aCTOCOBYBATMCSA IIEPOPAIBHO Ta €
HePCIIeKTYBHUM 3aCO00M [ TiIKyBaHH: IPpo6IeM
31 CHOM, TaKVX sIK 0€3COHHs, IIapacOMHis Ta po3ia-
v, TIOB’si3aHi 3 upKajHuMy putMamu [10]. 36inb-
IIEHHA 3aCTOCYBaHHA MENATOHIHY B KIIHIYHIN
NPAKTUL J/IA JTIKyBaHHA PI3HUX IOPYIIE€Hb CHY
HiIKpecTioe HeOOXiTHICTb cucTeMaTm3aril JaHux
PO J10T0 eeKTUBHICTD Ta O€3MeYHICTb.

Iinmb: mpoBecTy CUCTEMATUYHMIL OIJIAN JIiTepa-
TYPU 3 METOIO OLIiHKY I0Ka30B0i 6a3y {010 BIUIN-
By MEJIATOHIHY Ha fAKICTb CHY. 30KpeMa, BCTaHOBM-
TV K/TiHIYHY e(eKTUBHICTD Ta 6e3neKy MeJIaTOHiHy
npy JiKyBaHHI 0€3COHHS Ta {HIIMX PO3JIafiB CHY,
IIpOaHaJIi3yBaTy JIOTO BIUIMB HA Pi3HI MOKa3HUKU
CHY Ta BUSIBUTY HOTEHIIilTHI HebaXaHi eeKTn.

MATEPIAJTIN TA METOIN

CuctematnyHmii orisy 6asyeTbcs Ha JJaHUX
IOCTipKeHb, onybnikoBaHux y mepiop 3 2021 mo
2024 pik. Ilomyk mxepen jmitepaTypu 34iJICHEHO
3a KJIIOYOBMMU CJIOBaMM: MeJaTOHIH, iHCOMHis,
pO3/Iaiv CHY 3a JIOIIOMOTOK BiIKpUTOI MeANYHOI
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6asu PubMed. Ha nepriomy etami 6yno Bifibpa-
HO 1353 mxeper, 3 AKUX 1A cTATTi 6y/10 Biffibpa-
HO 43 K/IiHIYHI Ta paH[OMi30BaHi KOHTPOIbOBa-
Hi mocnimxenHs. IlocmimkeHHS BKIIOYAINCA [0
aHaJTi3y, AKIO BOHY Oy/IN HayKOBVMM CTAaTTAMI,
110 IIPENCTaB/IANIN OPUTiHAIbHI JOCTIIPKEHHA, Ha-
IJICaHI aHITIIICPKOI0 MOBOIO, Ta BUMIipIOBaIN Me-
JIATOHIH fAK KiHIleBy TOUKY. OLiHIOBa/NCA pe3yib-
TaTU JIOC/TiJPKEHb, 110 BK/IIOYA/IM BUKOPUCTAHHA
Me/TaTOHiHY B pi3HMX Jj03aX i popmax (MUTTEBOTO
BUBI/IbHEHHA Ta NPOJIOHTOBAHOT'O BUBiIbHEHHA)
JUIA TIOKpAllleHHsA AKOCTI CHY Ta /JiKyBaHHA pi3-
HUX KIiHIYHMX cTaHiB. KnrouoBuMu Kpurepisamu
Oynmu KmiHiYHa eeKTUBHICTD, Oe3leka Ta Heba-
XKaHi eeKT.

PE3V/IBTATU TA IX OBTOBOPEHHS

3 BikoM BifjOyBalOTbCs 3HAYHi 3MiHU y CTPYK-
Typl Ta AKOCTi CHY, L[O MOXXe MaTy CYTT€BI Ha-
CIKM JUIs 3[OpPOB’sl, KOTHITMBHMX (PyHKIil Ta
3arajibHOI AKOCTI >XUTTH miTHIX mogen [11]. TTo-
KPaIlleHHA CHY € KPUTUYHO BayK/IMBUM aCIEKTOM
s nigrpumky nux ¢yskuiin. EdextusHicTp Ta
Oe3reka 3aCTOCYBaHHs MeJIaTOHIHY JyIs HOpMaJli-
3alil CHY y IALIi€HTIB JTITHBOIO BiKy aKTVMBHO BMU-
BYAETHCA. Y PaHIOMi30BaHOMY, IIalle60-KOHTPO-
JIbOBAaHOMY JOCTI/PKeHH], B IKOMy Opamyu y4acTb
24 310pOBUX JTIOJIENl JIITHBOTO BiKY (cepenHii Bik
64.2+6.3 pOKM) OILIiHIOBA/IIOCS BUKOPUCTAHHS Me-
NMaTOHIHYy y mosi 0,3 MIr Ta 5 MI IPOTATOM J[IBOX
TVDKHIB. Byno BcTanHoB/eHO, o fo3a 0.3 Mr me-
JIATOHIHY CHpWsIa MOKpalleHHI0 e(eKTUBHOCTI
CHY, IIEPEBAXKHO 3aBJAKY BIUIMBY Ha IEHHUI COH.
Mloza 5 Mr 3HayHO MiABMIINMIN e(EeKTUBHICTD SK
BJI€Hb, TaK 1 BHOYI, TOJIOBHMM YMHOM 3a PaXyHOK
30i/IbIIeHHsT TPUBAIOCTI CHY Ha CTajil 2 Hema-
PaflOKCaZIbHOTO CHY Ta HE3HAYHOIO CKOPOYEHH:A
npobymxkensb [12]. B iHmomy mocnimkenHi 6ymo
OLIiHEHO BIUIVB 3aCTOCYBaHHA TAabIeTOK MeJaro-
HiHy IIBU/IKOTO BUBiNbHeHHs (5 MT Ha 100y 1po-
TATOM 4 TVDKHIB) Ha aKTMBHICTD e/leKTpoeHIeda-
norpadil mip yac mBuaKoi $as3y CHy y HallieHTiB
3 XBopo6oi0 AsplreiiMepa. 3acTOCYBaHHA IIpe-
Iapary CIOpMANO IOKPALIEHHIO apXiTeKTypyu CHY
Ta 30i/IbIIEHHI0 TPUBANIOCTI ImboKoro cHy [13].
Ha ocHOBI mpoBefeHux JOCTiIKEHb, METATOHIH
MO)Xe OyTV KOPUCHUM 3acO00M Il IOKpallleH-
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HA AKOCTI CHY Ta JIOTO CTPYKTYpM Y JITHIX Iari-
€HTIB, 30KpeMa THX, XTO CTPaKHA€E Ha XBOPOOy
AnbureiiMepa, 10 BiIKpMBa€e NEPCIEKTUBU I
IOfJa/IBIIVX JHOCTI/KEHb Ta pO3pOOKM HOBUX Te-
paneBTUYHNX IiAXO/iB.

[Iopy11eHHA CHY € OGHUM i3 HalIIOMPEHIINX
Ta HANOIMbII BMCHAXIMBMX CUMIITOMIB, SIKUI
BiJI3HAYAIOTh >KiHKM IIiJ] Yac IePeXiJHOro Mepiofy
Io MeHomaysu. Y mocmimkeHHi Zhang et al. 6yno
BCTaHOBJIEHO, 1110 3aCTOCYBaHHA MEIaTOHIHY Y XKi-
HOK Y IIepiof IepyMeHOINay3y IPOTATOM 4 TVDKHIB
(3 OHVIM TVDKHEM IIepPePBI) CIPUSIO 3MEHIIEHHIO
PiBHS MIOTKIHI3yI09O0TO Ta HOIKYICTUMYITIOI0YO-
IO TOPMOHIB ITIOPIBHAHO 3 KOHTPOIBHOIO I'PYIIOKO.
ABTOpU [IOCTIi/I>)K€HHA 3a3HAYAIOTh, 1110 METaTOHIH
€ eeKTUBHUM JIiKapCbKMM 3acO00M /IS IIOJIer-
HIEHHA CHUMIITOMIB K/IIMAKCy, IIOKPAllleHHs CHY,
HaCTPOIO Ta AKOCTI XUTTA Y KIHOK y IIepUMEHO-
naysi 6e3 3HauHUX HebaxaHux edekriB [14]. Pa-
30M 3 TUM, B IHIIOMY JOC/IIJPKEHH] 3a y4acTo 39
JKIHOK BIKOM BiJf 55 10 75 pOKIB BCTaHOB/IEHO,
110 3aCTOCYBAaHHA MeIaTOHIHY y 7031 10 Mr mpo-
TATOM 12 TVDKHIB He CIIPUYNMHNJIO CEPMIO3HUX He-
6axaHnx eeKTiB, OffHA He IIPU3BEJIO IO 3HAYHOTO
IIOKPAllleHHsA AKOCTI CHY 3a IHJIEKCOM AKOCTi CHY
[TiTTcOypra mopiBHsHO 3 mmane6o [15]. Leerasiri
et al. mpogeMoHCTpyBay, MO 3aCTOCYBaHHA 2 MT
MEJIaTOHIHY Ma€ CYTTEBMIT O3UTUBHMUI epeKT Ha
IIOKa3HMKM, TIOB’sI3aHi 3 HIKTYpi€w Y >XiHOK. 30-
Kpema, IIPUIIOM IIpenapaTy CIpPUAB CTaTUCTUIHO
3HAYYI[OMY 30ilbLIEHHI0 MeJiaHHOI TPMUBAIOCTI
nepuioro 6esnepepHoro cHy [1,0 roguuu (mpy-
il kBaptunb: -0,3; 4eTBepTMil KBapTuib: 4,5)
nopiBHsHO 3 0,0 ropuHu (Apyruit KBapTmib: -3,0;
yeTBepTuil KBapTwib: 2,3); p< 0,001]. Kpim Toro,
Oy/10 BiI3HaU€HO MOKpAIleHHs OLiHOK 33 OIUTY-
Ba/IbHUKOM SAKOCTI KUTTA IIPU HIKTYpil, 30Kpema
B IifuIKati «coH/eHepris» (p=0,019) Ta 3aranbHo-
My 6ami (p=0,016)[16]. Pesynbratum mocmimkeHb
JNEMOHCTPYIOTb, 1110 MEIATOHIH BUABIAETHCA IIEP-
CIIeKTMBHUM 3acO00M JUIA TIOJIETINeHHA CYIMII-
TOMIB, IIOB’sI3aHMX 3 MEHOIIAy300 Ta HIKTYPpi€lo.
Xo4a 3aCTOCYBaHHA BUCOKMX JI03 ME/IaTOHIHY He
3aBX/V IPU3BOJUTD JJO 3HAYHMX IIOKPALEHb AKO-
cTi cHy. 17151 MOBHIIIOr0 po3yMiHHs e(heKTUBHOCTI
i 6esnexky MesIaToHiHY, HeOOXiHI JOATKOBI fOCTi-
IDKeHHs 3 OibpuMy Bubipkamu i pisHUMU 103y-
BaHHAMI.
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JOCiI>)KeHHA 3aCTOCYBAHH A METATOHIHY Y XKi-
HOK OYJI0 IIPOBeEeHO B iHIINX KTiHIYHUX BUIIPO-
OyBaHHAX. J0KpeMa, B PaH/IOMi30BaHOMY, IUIa-
11e00-KOHTPO/IbOBAHOMY, TOABIIHOMY CITiIIOMY
KJIIHIYHOMY JOC/IJPKEHHI 3 y4acTio 79 malieHTOK
3 paKOM MOJIOYHOI 3471031, AKi IPOXOAU/IN IIPO-
MeHeBY Tepallilo, OIliHI0Banach eeKTUBHICTb Me-
JATOHiHY Yy 031 20 Mr. JIikyBaHHA pO3IIOYMHANOCA
3 HOYI Ilepe] I0YaTKOM pajiioTepalril i TpuBao 1o
2 TVDKHIB IiC/IA 3aBepIIEeHHA JIiKyBaHHA. Pe3yib-
TaTy OKa3aJIl, [0 MeJIATOHIH ;06pe epeHOCHB-
Cs1, IPUYOMY HaiOI/IbII MOMIVPEHVMM TOOIYHY-
Mu edextamy Oynu ronoBHMIT Oilb, COHMUBICTD
i 60mi B xuBoTi. OMHAK, ME/IATOHIH HE BUABUBCA
epekTMBHUM Yy 3amobiraHHi abo CyTTEBOMY IO-
KpallleHHi BTOMM, HOpMaJli3allil CHy, alleTUTy Ta
IHIIMX CUMIITOMIB y IAlliEHTOK 3 paHHIMM CTafi-
AMM PpaKy MOJIOYHOI 3a/103U, AKi IPOXOAUIN pa-
pioteparmito [17]. Kim et al. He BusABWIM 3HAYHUX
HNO3UTKMBHMX e(PeKTiB MeJIaTOHIHY Ha >KOPCTKICTh
aprepiit a60 IHCY/TIHOPe3UCTEHTHICTD Y 3Jl0POBUX
JKiHOK 3 6e3conHaM [18].

Y TpboX KIiHIYHMX AOCTiPKEHHAX OLIHIOBA-
nach epeKTUBHICTh MeJIATOHIHY Y HIYHUX IpaliB-
HIUKiB. Y OGHOMY 3 TaKUX JOC/IiPKEHb, 1[0 BKIIIO-
4aji0 24 mpaniBHUKIB HiYHOI 3MiHU (cepenHilt Bik
36,6£11,5 pokiB), 3acTOCyBaHHS TabIETOK IIpO-
JIOHTOBaHOI pOPMM MeNAaTOHIHY Y [03i 2 MT IIpo-
TATOM 12 TVDKHIB IPU3BENO 4O 3HAYHOIO ITOKpa-
L€HHA AKOCTI CHY, AKa Ha II0YaTKY JOCTi/DKEHHA
Oy/na CyTTEBO MOpYIIEHa Y IUX MPalliBHNUKIB 10-
piBHSHO 3 0co6amy, SIKi He MPAIIOTbh B HIYHY
3Miny (p<0,001). IIpore, 1jeit BIIMB He CYIIPOBO-
IPKYBAaBCA 3HAYHVMMM 3MiHaMM B IHCY/IiHOpe3uC-
TeHTHOCTI [19]. ¥V 1BOX iHIINMX JOCTIIKEHHAX BU-
BYa/IOCA 3aCTOCYBAaHHA MENATOHIHYY MeJUYHUX
cecTep, AKi IpaloBaly B HiYHY 3MiHy. Marqueze
et al. BuABNMIN, IO €K30T€HHUIT METATOHIH B 031
3 MI 3HIDKYE LVPKaJHUM JECUHXPOHO3 y MeN4-
Hux cecrep. Kpim Toro, y oci6 3 Bucokum nmp-
KaJHVM IIOPYIIE€HHAM, 30KpeMa cepefl PAaHKOBUX
TUIIB, BUKOPUCTAaHHA MENIATOHIHY CIIPUAIO 3HU-
JKEHHIO 1HJIeKCy Macu Tisa 6e3 3MiH y CIIO)KMBaH-
Hi kanopii [20]. Toxi Nogueira et al. He 3HaiIIIN
3HAYHUX 3MiH Yy MeTabO/IiYHIX TOKa3HUKAX ITiC/Is
12 TVOKHIB IpUITOMY 3 MI ME/IATOHIHY Y Meau4-
HUX cecTep 3 HaJMipHOIO Macoro Tina [21].

AKTUBHO BMBYA€TbCA 3aCTOCYBAHHSA ME/IATO-
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HiHYy y p#iTeil. 30KpeMa, BiciM K/IiHIYHUMX HOCHi-
IDKeHb IPUCBAYEH] OLIHIII BIVIMBY ME/IATOHIHY Ha
IIOKAa3HMKM CHY Y JiTeil. Y JOCIipKeHHi 3a yJac-
TI0 60 30pOBUX JiTelt (BikoM Bix 7 mo 12 pokiB),
AKi Mamy 0e3COHHS, 3aCTOCYBaHHS MeETaTOHiHY
y 031 3 MTI IIpOTATOM 4 TVDKHIB II0Ka3ajao CBOIO
eQeKTUBHICTP B IOKpallleHHI pi3HMX acHeKTiB
CHy. 30KpeMa, Me/IaTOHiH 3HAaYyHO IIOKpalllyBaB
IHiNjifOBaHHA Ta NiATPMMaHHA CHY, 3MEHIIyBaB
3aTPMMKY IIOYaTKy CHY, 30i/IbIIyBaB TPUBATICTh
CHY, 3HIVDKYBaB TPMBOXXHICTb II€peJ; CHOM, 3MEH-
IIyBaB KibKiCTh HIYHUX MPOOYIKeHb, apacoM-
Hill Ta MiIBMINYBaB IOJEHHY IPOAYKTUBHICTD.
BopHovac, MentaToHIH He BUABUBCSA e(DEeKTVBHIM Y
IIOfI0/IaHHI OIIOPY IIe€peJ CHOM 1 IIOPYIIEHb IVXaH-
HA 1if 9ac cHy. IIpemapar He BUKIMKAB 3HAYHUX
nobiuHnx edextiB [22]. Y mocmimxenHi Manos
et al. TpuBaje 3actocyBaHHs Tab/IETOK IIPOJIOH-
TOBAaHOTO BYBI/IbHEHHA MEIATOHIHY Y 103aX 2 MI,
5 mr ta 10 Mr 4 JIiKyBaHHA [iTeil 3 po3nazgoM
ayTUCTUYHOIO CIIEKTpa CHPUAIO IIOKPAlleHHIO
SKOCTi CHY. BukopucTanHs MenaToHiHy 6yyo 6es-
neyHuM. Haii6inpir yacTuMy Heba>kaHUMU peax-
L[ifIMU, [IOB’I3aHMMU 3 JIIKYBaHHAM, Oyl BTOMa
(6,3%), connuaicTs (6,3%) Ta nepenangy HACTPOIO
(4,2%) [23]. EdextuBHicTh Ta 6e3meyHiCTb BU-
KOPUCTaHHA MEIATOHIHY Y giTell 3 po3nafom
ayTUCTUYHOTO CIIEKTPa TaKOX OY/IO [JOBEZIEHO B
nocmimpkenHi Hayashi et al. Tak, 3actocyBaHHA
Ipenapary y [JiTeil CIpUAIO 3HaYHOMY CKOPO-
YEHHIO 4aCy Ha 3aCMHAHHA IOPIBHAHO 3 TPYIIOKO
wrane6o (p<0,0001) [24]. ¥ mocnimxkenHi Sun et
al. Bukopucrtanus mMenaToHiny (3 Mr npotsrom 2
TVDKHIB) Y HEMOBJIAT i3 CMHIPOMOM eIliIenTny-
HUX CIIasMiB, fAKI OTPUMYBaIN aJpEHOKOPTUKO-
TPOIIHUII TOPMOH, CIIPUAIO IMOKPALEHHIO AKOCTI
CHY, CKOPOYEHHIO 4acy Ha 3aCMHAHHA Ta IiJBU-
LIeHHIO piBHA Me/NaToHiHy B Kposi. Kpim Toro,
0y/10 BUSB/IEHO, IO Ije Oe3MeYyHNil BapiaHT /iKy-
BaHHA [25]. BuBYaeThcs 3aCTOCYBaHHS MeJIaTOHi-
Hy (3mr ta 10 Mr) y fiiTeil 3 MOCTKOHTY3IIHUMMU
CHMIITOMaMM IiC/IA JIETKMX TPaBM TOJIOBU. 32 pe-
3yJbTaTaMyl BTOPMHHOIO aHaJIi3y paHIOMi3OBa-
HOTO KOHTPO/JIbOBAHOTO JIOC/Ti/PKEHH, 3MEHIIEH-
HA IIOCTKOHTY3IIHMX CMMIITOMIB CIIOCTEpirasocs
y BCIX rpymax 3 HabinblI BUpa>keHUM epeKToM y
Ipymi, 1[0 OTpUMYyBa/ia MenaToHiny 3 mr. Tpusa-
JIiCTh CHY 301/IbIINIIACS Y TPYIIaX METaTOHIHY 3 MT
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(Ha 43 xBunuHM) i 10 Mr (Ha 55 XBUINH) TOPiBHSA-
HO 3 I1ane6o0. Byno BYAB/IEHO TaKOX NOJIMNIIeH-
Hs e(DeKTUBHOCTI CHY B TPYIi, 110 OTPUMYBAJIN
MenaroHiH 10 mr. JlenpecBHI CMMIITOMI 3HAaYHO
3MEHIIVINCA IIPYU IIPUITOMi Me/TaTOHIHY 3 MI, aje
He B rpymi 10 M1, mopiBHsAHO 3 mtane6o [26].

B oxpeMux mocmipKeHHAX BMBYAETHCA BUKO-
PUCTaHHA METAaTOHIHY Iepef IPOBEIEHHAM €/IeK-
Tpoennedanorpadii (EED) y miteit. ¥ gocmimxenHi
Bonuccelli et al. BukopucTaHHs 1il10COMaIbHOTO
MenaToHiHy (y mosi 3 mr jyis giteit Bixg 1 1o 3 po-
KiB, 5 Mr Jy1s Jiiteit 4-6 pOKiB) IPOTATOM 4 TVX-
HiB CIIPMAJIO 3HAYHOMY ITOKPal[€HHIO IIOKa3HIKIB
CHY NOPIBHSAHO 3 rpymo mnane6o. Anamis EET
BUSIBYB 3MEHIIIEHHS Yacy 3aCMHAHHSA i 30i/bIIeH-
HA TPUBAJIOCTi CHY Yy IiTell, AKi OTpUMYyBaIu Mefa-
TOHiH. by/10 Tak0X BiJj3Ha4Y€HO MTOKPAILEHHA KO-
CTi CHY, 30KpeMa 30i/IbIIeHHs YaCTKU IIMOOKIX
CTafiifi cHy. ABTOpUM [OCTI>)KEHHS 3a3HA4YaloTh,
IO perylsdpHe BUKOPMUCTAHHSA JIIOCOMaJbHOTO
MeE/IaTOHIHY MOXKe ITOKPAlUTY KIIHIYHY IIPaKTH-
Ky B Helipoisionorii, jormoMaraoyy 3MeHIINTH
HpOLeAYPHMIT cTpeC y OaTbKiB i miTeit, 36imbuin-
TU IIAHCK 3anucy cHy mif 9ac EEI' Ta smeHmn-
TU KiJIBKICTh HEBJA/INX, HEBJAAMX 3amucis [27].
Yilmaz et al. mokasanmu, o MenaToHiH y 031 3 Mr
Moke OyTy eeKTUBHOIO Ta 0e3IeYHOI0 a/nbTep-
HaTHBOIO XJIOPaITifpaTy A NOKPAIleHHA AKOCTI
cuy nip yac 3anucy EET y giteit [28]. B inmomy
JOCTIKeHH] 6Yy/I0 BCTAHOBJ/IEHO, IO MeTaTOHIH
3a e()eKTUBHICTIO Ta 6€3IEKOI0 He MMOCTYIAEThCS
TpUKII0POCy. ABTOPYU TOCIi/KEHHS BiJ]3HAYAIOTD,
1[0 Me/IATOHIiH MOYKHa 6e3IIeYHO BUKOPICTOBYBA-
TU IJIA IHQYKUiI cHy mig 4ac nposefenHsa EEL y
niteit [29]. PesympraTu JOCIif>KeHb CBif4aTh mpo
Te, IIJ0 MEIATOHIH € NIePCIeKTYBHIM 3ac000M LA
nifroToBky giteir mo nposeneHHs EEI, 3abesme-
qytouy 6ip11 KoMpOpTHMIT Ta ePeKTUBHMIT IPO-
11ec JOCIi>KeHHS.

BuB4aeTbcs epeKTUBHICTD 3aCTOCYBaHHSA Me-
JIATOHIHY Y malieHTiB 3 xBopoboro ITapkiHcoHa.
3rigHo 3 pesynpraTamu pocnimkenHi Hadi et al.,
BUKOPUCTAHHS METATOHIHY 3 MI/no6y mpoTsirom
4 TVDKHIB CIIPUAIO IOKPAIEHHIO iHAEKCY AKOCTI
CHY, L]0 OLIiHIOBA/IOCA 3a Jornomoro mkanau IIirT-
cOypra. Bayx11Bo Bi3Ha4MTH, 11J0 MEJIATOHIH He
BUK/IMKAB HeOaXaHMX e(eKTiB Y JOCTIIKyBaHIX
nanientiB [30]. B iHmomy pocmimkeHHi BuBYa-
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nacsi eeKTUBHICTD 3aCTOCYBAaHHS METATOHIHY Y
mosi 0,5 Mr/mo0y y maijieHTiB 3 CMHAPOMOM Je-
¢binuTy yBarm Ta rilepakTMBHOCTI. 3a pe3yb-
TaTaMM AOCIiI)KeHHs MejaTOHIH He BIUIMBAB Ha
3MIHY 4acy CHY, He IIOKpalllyBaB 3arajibHy AKiCTb
CHYy Ta He CIIpMAB 3MiIJHEHHIO PUTMIB aKTMBHOC-
ti Ta HecmaHHsA [31]. JocmimkeHHs, mpoBefeHe
Mehramiri et al., foBeno epexTuBHICTH BUKOPU-
CTaHHA IIpenapary y Mali€HTIB 3 emi3ofaMu Mi-
rpeni. byno BcTaHOBNIEHO, 110 3aCTOCYBaHHA Me-
JIATOHIHY B [j031 3 MT IIPOTATOM 8 TV)KHIB 3HAaYHO
3MEHIIY€E YaCTOTY Ta iIHTEHCUBHICTb MITPEHO3HUX
HamaziB y mopiBHsAHHI 3 mwrane6o. Kpim roro,
MEJIATOHIH CIIpUAE MOKPAIIEHHI0 AKOCTI CHY Ta
3MeHIIIeHHIO TOTpeby B aHa/IbreTnKax [32].

Y [BOX KIIHIYHUX HOCTIIKEHHSIX JTOBeJeHO
eeKTUBHICTh Me/IaTOHIHY y KOMITIEKCHIN Teparil
eminencii [33, 34]. Y mocnigkenni Verma et al. B3s-
7V y4acTh 88 IMaLIiEHTIB 3 eIiIerciero, AKi JOJaTKO-
BO IO BaJIbIIPOEBOI KUC/IOTY OTPUMYBAJIN ME/IaHiH
y mosi 3 Mr. Pesynbraty JOCHi)KeHHA IOKa3an,
110 JOJIATKOBE 3aCTOCYBaHHA MEIATOHIHY CIPU-
AJI0 3HAYHOMY IOKPAIleHHIO 1HEKCY AKOCTI CHY
3a [lirTcOyp3pKoro mikanow. Kpim toro, 6yno Big-
3HA4YEHO 3HVDKEHHSA 4aCTOTM Ta TSHKKOCTI Hallazis,
a TaKOXK MOCATHEHHs KBUIIIOT'O BiICOTKA IAlliEHTIB
0e3 HamaJiB y MOPiBHAHHI 3 KOHTPO/IBHOIO TPYIIOI0
[33]. Opnak, y nocmimkenni Quested et al. He 6y10
BUAIB/ICHO e(eKTMBHOCTI 3acTOCYBaHHA Mea-
TOHiHY B 703i 10 Mr [y1s jiKyBaHHS 6irmosIpHOTO
posnany. Pesynbraty [OCTiIPKEHHA CBil4aTh PO
Te, [0 ME/IATOHIH y BKa3aHiil [j03i He 3abe3nedye
3HAYYIVUX K/IiHIYHVX [TepeBar y mnaijieHTis 3 6imo-
JIAPHUM PO3JIaJIOM, IO IIOTPpebye MOfaIbIIOTO BI-
BUYEHHA I BU3HAYEHHA IIOTEHLIIHMX BapiaHTiB
JO3yBaHH Ta TEPANIEBTUYHUX PEXUMIB [35].

Swanson et al. gocmigwnm edekTuBHiCTH BuU-
KOPMCTaHHA MENIATOHIHY y JOPOCINX 3 PO3/IaZioM
3aTpuMKu (a3 cHy. Pesynbraty focmimkeHHA 110-
KasaJiy, 10 HM3bKa 1033 €K30I€HHOI0 METaTOHIHY
y IOE€JHAHHI 3 BeYipHIM IPUITYLIEHNM CBITJIOM Ta
IVIAaHYBaHHSAM 4Yacy B JIDKKY e(eKTMBHO 3Mimry-
Bajla LupkagHy dasy Buepen [36]. B inmomy no-
CITIPKeHHI MeaToHiH OyB 6e3leyHilmM, ane MaB
B IpoGib 6e3reKy NOPiBHSHO 3 albTepHa-
TUBHVMMIU TePAIisiMU, IPOTe 0o epeKTUBHICTD Y
JMiKyBaHHI 130/IbOBAHOIO pO3/Ia[y MOBENIHKM IIif
Jac MBUAKOI Pasu CHy € MeHIIoMw [37].
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JIIBa mocmimKeHHs OIiHIOBAa/IM BIUINB MeEIaTO-
HiHY Ha AKICTb CHY y ITalji€HTIB IiC/IA OpTOIEANY-
HuX omepaunin. [lepiie mocnimKeHHA, MpoBegeHe
Tanner et al., Bkrovano 84 mauieHTiB 3 oprore-
IVYHMMY TPaBMaMI Ta ONEPaTUBHMM JIiKyBaH-
HAM II€PEJIOMiB, AKi OTPUMYBAIN 5 MI' MEJTATOHIHY
nepesi CHOM IpoTAroM 4 TvpkHiB. HesBakaroun Ha
nokparteHHs [TiTTcOyp3pKoro iHfjeKcy ssKocTi CHy
Ha 3,3 6ana (p<0,001), cyTTeBOI pisHUL MiX Ipy-
[aMJ MeTaTOHIHY Ta IU1ane6o He 6y/I0 BUABIEHO.
JIiKyBaHHA M€JIaTOHIHOM TAKOXX He BIUIMHY/IO Ha
BUKOPUCTAHHS OMIOIJiB, CY0’EKTUBHY SIKICTb CHY,
6inp abo sKicTb xuTTA [38]. Ipyre nocmimkeHHs,
nposefiere Clarkson et al., Bkmogano 118 namieH-
TiB, AKi IlepeHec/IN NEPBUHHY TOTA/JIbHY apTpPOIl-
JIACTMKY Ta30CTETHOBOTO a00 KOJIIHHOTO CyI1oba.
[TanienTy oTpuMyBany 6 MI MeJIaTOHIHY IIPOTA-
roM 6 TVOKHiB. Hespakaro4n Ha Te, O AKICTb CHY
3a/MIlagacs HU3bKOK AK 4epe3 2, Tak 1 yepes 6
TVDKHIB IIC/IA omlepaliii, 3HaYHMX BifIMiHHOCTEN
MDK IpynamMy MeJIaToOHiHy Ta Iutanebo He Oyno
BUABNIEHO. TaKMM YMHOM, €K30T€HHMII Mearo-
HiH He II0Ka3aB IIOMITHOTO BIUIMBY Ha AKICTb CHY
y Mal[ieHTiB Mic/s apTpoIIacTuku cyrno6is [39].

Viana et al. mpoBenu mopBiiiHe crtilte paH[O-
MisoBaHe IUTane00-KOHTPO/IbOBaHe KJIiHIYHE [0-
CIIIPKEHHA 3a Y4acTi0 39 IMalli€HTiB 3 XpOHIYHUM
OOCTPYKTUBH)M 3aXBOPIOBAaHHAM JIET€Hb, SIKi OT-
pUMYyBany 3 MI' MEJIATOHIHY MPOTATOM 12 TYDKHIB.
JocnimpKeHHA II0Ka3aI0 3HaYHe TOKPALEHHA ITPO-
JiileHol IUCTaHIi Y 6-XBUIMHHOMY TeCTi XOmbou,
CTaHy 3[J0POB's Ta SKOCTi XXUTTSA y TPYIIi MeIaTo-
HiHy OpiBHSHO 3 rpynow miane6o (p<0,01) [40].
Mousavi et al. mpoBenu K1iHiYHe JOCTIPKEHHS 3a
yuacTio 96 nanienris 3 COVID-19, saki orpumyBa-
M 3 MI' MENIATOHIHY 3a TOAVHY JI0 CHY IIPOTATOM
opiHOrO TYKHA. Ha 7-it ieHp mocnimkeHHs He 6y1o
BUABJIEHO CYTTEBUX BiIMIHHOCTEN y CUMIITOMAX,
ajie CepefiHi OLIIHKM 3a aHKETOK OLiHKM cHY JIin-
ca 6y sHauHO BuiuMu (p<0,001), a HacuYeHHS
KPOBi KIICHEM Oy/I0 3HaUHO Kpallle B IPYII Merna-
ToHiHy (p=0,003) [41]. Pesynbratu pocmimpkeHb
CBifjyaTh, W10 MENATOHIH MOXK€ CYTTEBO IIOKpa-
IIATY AKICTH CHY, PYHKIIIOHA/IbHY 3[JaTHICTh, CTaH
3IOPOB’sI Ta HACMYEHHS KPOBi KIMICHEM Y TaIi€HTIB
3 XPOHIYHVM OOCTPYKTMBHMM 3aXBOPIOBaHHAM
nerenb Ta COVID-19, xonmu BUKOPUCTOBYETbCA Y
IIOE€JHAHHI 31 CTAaHTAPTHNM JIIKYBaHHAM.
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Pesynbpraty HEOZaBHPOIO PaHLOMi30BaHOTO,
HOABITHOTO CIinoro mmane6o-KOHTPOIbOBAHOTO
mociimkenHs, nposeneHoro Faghih et al. Bkasy-
I0Th Ha IOTEHIia/l MeJIATOHIHY K eeKTMBHOIO
3aco0y JIiKyBaHHS JyIs TALli€HTIB i3 CMHAPOMOM
noppasuenoro knmeynnka (CIIK). ¥ gocrimpxen-
Hi B3sUM y4acTb 136 manieHTiB (cepemniit Bik
39.9+14.6 poku), sAKi IpOTAroM 8 TI>KHIB NpU-
JiManu 6 Mr MenaToHiHy Ha fo6y. OTpuMani fjaHi
CBifluaThb INIPO 3HA4YHE ITOKPAIIEHHA 3araJbHUX
cumiromiB CIIK B 060X rpymnax marji€eHTiB — siK
y TUX, XTO MaB Ipo6yeMn 3i CHOM, TaK i TUX, XTO
criaB fjo6pe. 3MeHIIMIacs iIHTEHCUBHICTD Ta Yac-
TOTa OOMIO B )XMBOTI, 3AYTTA >KUBOTA, IIOKPAIIN-
macs SAKIicTb fledeKariii Ta 3arajibHe CaMOIIOYYTT.
Oco6mBo BrpakeHU# edeKkT MeTaToOHiHY CIo-
CTepiraBcs y INALiE€HTIB i3 MOPYIIEHHAMM CHY. Y
L}l TPyIi 3HAYHO IMOKpALVMINCA BCi IIapaMeTpu
CHY, BK/IIOYAK4lM MOT0 AKICTb, TPUBAIICTh Ta
epexTuBHicTh. KpiM ToOro, y 3Ha4HOI KilbKOCTi
MIAIIEHTIB, AKi IpUIIMany MeIaTOHIH, IOKpAILN-
J1acsi 3arajibHa sIKicTb XXUTTA [42]. Pesynbrartu mo-
CITiIPKEHHA NO3BOJIAIOTH 3pOONTHI BUCHOBOK, IO
MeJTaTOHIH MOXKe OyTV e(peKTUBHUM IOJaTKOBUM
3acobom y nikyBanHi CIIK, sk y manienTis i3 mo-
PYLIEHHAMM CHY, TaK i 6e3 HuX.

Hocnimxenns Grima et al. mpogeMoHcTpyBao,
[0 MEJIATOHIH MO)XKe e(eKTMBHO IOKpallyBaTy
AKICTb CHY Y NALi€HTIB, AKI II€PEHEeCIN Yepell-
HO-MO3KOBY TpPaBMY, OCOONMVBO y THX, XTO MaB
HalOiIbIl BUMpaXKeHi PO3Najy CHY JIO IOYaTKy
nikyBaHHs. Lleil edekT crocTepiraBcs Hesanex-
HO BiJ] 4acy, 1J0 MYHY/IO IIiC/IA TPaBMM Ta IHIINX
cynyTHix ¢axkropiB [43]. Tomi sx pmocmimKeHHS
Yousef et al. mpogeMoHCTpyBaIo BUCOKY eheKTUB-
HICTb ME/IAaTOHIHY B IOKpAILeHHI AKOCTI XXUTTA
HallieHTiB, sKi mepeOyBaloTh Ha reMopianisi. Bueni
BUABWIN, 1110 PETYIAPHUI IIPUIIOM MEJIATOHIHY He
Juile HOpMaslisyBaB COH, 3HU3VBILIY PiBEHDb TPU-
BOTY Ta JIETpecii, a i MO3UTUBHO BIUIMHYB Ha 6i0-
XIMIYHI IIOKa3HMKM KPOBI, TaKi K pIBE€Hb KaJIbIIiI0
Ta JIIIONPOTEIHIB HM3bKOI 1I/IBHOCTI. BaxknmBoro
IepeBarol0 MeJIATOHIHY € JI0ro BYCOKMIT TPOdib
Oesrekyu Ta 0Opa IEPEeHOCUMICTh IalliEHTaMIU.
TakuM 4MHOM, Pe3y/IbTaTH LIbOTO JIOCTiIPKEHHA
BiIKpMBaIOTh HOBI IEpPCIIEKTUBY B JIIKyBaHHI p0O3-
JafiiB CHY Ta IIOKPAIlleHH] 3araJbHOrO CTaHy 3/10-
pOB’s marlieHTiB Ha remopiaisi [44].

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayxa Ypainu, 2024, Vol. 20, Ne 3

Hocnimxenns Onyeakazi et al. BuB4ano edex-
TUBHICTb MEJIATOHIHY Yy IOKpallleHHi CHY Y Ialli-
€HTIB i3 XpoHiYHNMM O07eM. Xoua TpuBaJje MeCTu-
TVDKHEBE JIIKYBaHHA MEAaTOHIHOM He IIPU3BEIO
10 3HAYHNX 3MiH Y 3arajbHill KapTMHi IOPYILIEeHb
CHY, BU€HI BUABWIN, 1O IPOTATOM IIE€PIINX TPHOX
TVDKHIB JIIKYBaHHA CIIOCTEPIrannca NOKpalleHHA
TaKMX IIOKa3HUKIB, K JIATEHTHICTb CHY, 3arajJbHa
AKICTb CHY Ta BIUIMB 60/to Ha coH. Li pesynbpraTu
CBilyaTh PO Te, IO MEIATOHIH MOXXe MaTu KO-
POTKOCTPOKOBMI ITO3UTVIBHUIA BIIVB Ha [eAKi ac-
HEeKTM CHY Y ITAIiEHTIB i3 XpoHiuHMM 60/mem. Bax-
NMBO 3a3HAYMTY, 1[0 MEIATOHIH He BIUVIMHYB Ha
iHTeHCHMBHICTD camMoro 600, aje MOKPAIIMBIIN
AKICTb CHY, IO € BOXK/IMBUM ACIIEKTOM JIIKYBaH-
Hs XpoHiyHoro 6omo0. Kpim Toro, mikyBaHHs Me-
JIATOHIHOM JJ00pe IepPeHOCHIOCS MalliEHTaMM Ta
He BUKJ/IMKA/IO 3HAYHUX HeOakaHMX peakuiit [45].
Lubas et al. gocnimxyBanu eheKTUBHICTb MeIaTo-
HiHY B HOKpaIlleHH] HeMIPOKOTHITUBHMX PYHKIIil
Ta AKOCTI CHY Y IIaIli€HTIiB, AKi B JUTUHCTBI Ma/lIn
OHKOJIOTi4Hi 3aXBOPIOBaHHA. X04a 3arajloM MeJla-
TOHIH He IIPO/IEMOHCTPYBaB 3HAYHOI'O BIUIMBY Ha
HeJPOKOTHITUBHI (QYHKIIi, aBTOpY BUABWIN Iii-
KaBY 3aKOHOMIPHICTb: y IAIPYIIi NAILIi€HTIB i3 i30-
JIbOBAHVIMM HEVPOKOTHITUBHUMM IOPYLIEHHAMMI
MEJIAaTOHIH CIPUAB IOKPAleHHIO Bi3ya/lbHO-MO-
TOPHOI IIBUAKOCTI Ta HeBep6aIbHOrO MVICIEHHS.
Kpim TOro, y mauieHTiB 3 i30/1bOBaHMMM IIOPY-
LIIEHHAMM CHY MEJAaTOHIH ITOKpalyB 3[JaTHICTb
HepeMMKaTy yBary Ta 30i/IbIIMB TPUBAJICTb CHY
[46]. L1i pesynbTaTy CBif4aTh mpo Te, 110 MeIaTo-
HiH MO>Ke MaTy IIEBHUII TepalleBTUYHMII IIOTEHIIi-
al JUIs TOKpaljeHHs creln@ivHnX KOTHITMBHMUX
GbYHKII Ta SKOCTi CHY y MAIi€HTIB, SIKi Maau B
IUTUHCTBI OHKOJIOTI1YHI 3aXBOPIOBAHHA.

BuB4aeTbca 3acTOCYyBaHHA MENATOHIHY Yy
cnopti. B mopBifiHO-cTinmoOMy, paHAOMi3OBaHe
KOHTPOJIbOBaHe JOC/i/I)KeHHi 6y/I0 BCTAaHOBJIEHO,
[0 6 MI' Me/IaTOHIHY MOXYTb OYTU BUKOPUCTaHI
CTYJEHTaMU-CIIOPTCMEHAMM /I ITOKpalleHHA
piBHOBaru, ICUXOMOTOPHOI Ta ¢isn4HOI mparies-
JIATHOCTI IiC/IsI HEJOCTaTHBOTO CHY [47].

Hocnimkenns Ait Abdellah et al. mopiBHsIO
eeKTUBHICTb 1BOX (OPM MeTaTOHIHY — TabIeToK
IPOJIOHTOBAHOI Jiii Ta CYO/IiHIBaIbHOTO CIPEIO
MUTTEBOI Ail. Pe3ynbTaTyt mokasanm, mio crpeii 3a-
6e3revye MIBU/IKNIL i BUCOKIIT piBeHb Me/IaTOHIHY
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B KPOBI, 110 MOYXe 6TV KOPYCHUM JI/IS JTIOfieit, SIKi
CTPaKIAIOTh Ha 3aTPMMKY 3acMHaHHA ab0 JacTe
npo6ymKeHHs BHOYI. 3 iHIIOrO GOKY, TabmeTKu
IIPOJIOHTOBAHOI fIii 3a06e3nevyyoTh Oi/bIl TpuBa-
it edexT, Mo pobuTh iX OB IPUAATHUMMU
IUIs TKYBaHHs 3arajbHOro OescoHHs. OO6mpaBi
dbopmMu MenaToHiHy foOpe MepeHOCUINCh ydac-
HUKamu pocmijpkeHHs [48]. Pachimsawat et al.
IIpOBEN JOCTIIPKEHHA 3 KPOCOBEPHUM IM3aTHOM
3a y4acTiO 64 3J0pOBUX BOJIOHTEPIB. YYaCHUKMU
NpUIMany 2 MI MEIAaTOHIHY 3 IIPOJIOHTOBAHUM
BUBiIbHEHHAM 0 20:00 ogHOpa3oBO mepex JoCIi-
IPKEHHAM. MeaTOHIH IMOKpalyB 4ac HacTaHHA
cHy Ha 7 xBWIuH 4 cekyuau (p=0,037) Ta 36i1b-
IIMB 3araJIbHuUii yac cHy Ha 24 xsummnu (p=0,006).
YyacHuKM 3 IOYAaTKOBO ITOTAHOIO AKICTIO CHY
Oinplile pearyBany Ha MeTAaTOHIH i HOBIZOMIIAIN
npo 6inpiry 3ajoBonenicte cHoM (p=0,017). Me-
JIATOHIH TAKOX IiIBUIIYBaB PiBEHb KOPTU3OIY B
cHi pu npobymkenHi (p=0,023) Ta MaB TeH-
JIeHIIiI0 10 3HYDKEHHS piBHA anbda-aMinasn, xoua
1151 pisHUIIA He Oy/Ia CTaTUCTUYHO 3Hauymio. Pi-
BeHb MEJIATOHIHY B C/IMHi OyB 3HA4YHO IMiJBuUIle-
Humn o 21:00 i 3anumancsa nigunieHuM go 10:00
HactynHoro fHs (p<0,001). OgHopas3osa no3a Me-
JIATOHIHY IIO3UTHBHO BIUIMBAE Ha AKICTb CHY, I10-
JIETLIYIOYM 3aCMHAHHA 1 IIOIOBXXYI0UM 3araJbHUMI
4yac CHY, a TAKOXX BIIMBA€ Ha piBHI KOPTU3OIY i
anbda-aminasy, Mo CBiYUTD PO CKIA/HI B3ae-
Mofiii M MenaToHiHOM i 6iomapkepamu rimodi-
3apHO-HAJHMPHMKOBOI OCI Ta CUMIIATUYHOI Hep-
BOBOI cucteMu [49]. [Hie gociKeHHs, B IKOMY
B3A/IM y4acThb 18 370pOBUX BOJIOHTEPIB IIOKa3a-
710, 1IJO MEJIATOHIH 3 IIPOJIOHTOBaHMM BVBi/IbHEH-
HAM (1,98 Mr) edeKTUBHO iHAYKYE COH Ta MiATPu-
MY€E J10T0 IIPOTATOM TPUBAJIOl TOAVHY IIOPIBHAHO
3 3BMYAliHMMU Tab/eTkaMy MenatoHiny [50]. Pe-
3y/JIbTaTU IHIIOTO [OCTI/PKEHHA NEMOHCTPYIOTb,
10 ME/IATOHIH 3 IPOJIOHTOBAHUM BUBIIbHEHHSAM
Mae IMOTeHLial /1A e(eKTVBHOIO peryTioBaHHSA
piBHiB MenaroHiHy B opranismi. Ili gaHi Bigkpu-
BAIOTb HOBI IEPCIIEKTUBY I pO3poOKM Oinbur
eeKTVBHUX CTpaTerill JIiKyBaHHsS PO3JIajiB CHY
Ta IHIIMX HOPYILIEeHb, IT0B A3aHNX i3 UPKaJHUMU
putmamu [51].
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BYMCHOBKMU

MenaToHiH IOKasaB 3HAa4yHi IO3UTMBHI pe-
3Y/JbTaTH Y MOKPAIEHH] AKOCTi CHY Yy JIITHIX /II0-
Ien, XXiHOK y IlepyMeHomnaysi, JiTei 3 ayTU3MOM,
HaIlieHTiB 3 XxBOopobOow AsblreiiMepa Ta iHIINX
KIiHIYHMX cTaHaX. B Oinpmrocti mocnimxeHnp Me-
JIATOHIH CIPUAB IOMINIIEHHIO CHY, 3MEHILIEHHIO
HiYHMX IPOOYIKEeHb Ta IOKPAI[eHHIO 3arajbHOI
AKOCTI JKUTTA.

MenatoHiH BuABMBCA 0€3NEYHVM IS BUKO-
PUCTaHHA y PisHUX BIKOBUX I'pylax Ta KIIHIYHMUX
craHax. Haityactimmmy no6iunumu edexramu
Oynu romoBHMiT 6i/1b, COHMMBICTH Ta He3HAYHI
LIUTYHKOBO-KMIIKOBI cuMHOTOMU. [OCTimKeHHA
He BMSIBWIN CEPIIO3HMX HeOaXXaHMX peakIliil mpu
TPUBAJIOMY 3aCTOCYBaHHI MEATOHIHY Y PI3HUX
Jo3ax.

Xoua MeTaTOHiH MoKa3aB e(eKTUBHICTb y 6a-
raTbOX BUITANKaX, MesAKi JOCIiI>KeHHS BUSBUIN
BiICYTHICTb 3HAYYLOI0 IOKPAIEHHS AKOCTI CHY
a00 iHIINX CUMIITOMIB Y IIEBHMX TPYyIax Malji€eH-
TiB, TaKMX AK >XKIHKM 3 OEe3COHHAM, IALlIEHTU 3
OIMONSAPHMM pO3/TaZoM Ta MICASA OPTOIENUIHNX
omepanii. lle Bkasye Ha HeoOXigHicTh mopmab-
HINX JOCTiJKEHD I BUSHAYEHHA ONTUMAIbHUX
[03 1 YMOB 3aCTOCYBaHHA MeJIaTOHIHY.

KoHn@nikr iHTepeciB. ABTOpU 11bOTO PYKOIN-
Cy HiATBEPKYIOTh, 1110 IIiJ] 4YaC HallMICAHHA PYKO-
nucy He Oyno KoHQIIIKTY iHTepeciB.

II>xepena ¢pinancyBanss. Jocnimpkennsa 6yno
BMKOHAHO 6e3 30BHIIIHbOrO (PiHAHCYBaHHS.
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INFLUENCE OF MELATONIN ON SLEEP QUALITY
(literature review)

Temirova O.A., Khrystych K.P.
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Background. Insomnia is a common and serious disorder that affects a person's physical and mental health. A special
influence on the quality of sleep is revealed in the conditions of war. Treatment for chronic insomnia includes cognitive
behavioral therapy and medications such as melatonin, which regulates the sleep-wake cycle and has neuroprotective
properties. The increasing use of melatonin underscores the importance of systematizing data on its efficacy and safety.

Aim: to conduct a systematic review of the literature to evaluate the evidence base regarding the effect of melatonin on
sleep quality. To establish the clinical efficacy and safety of melatonin in treating insomnia and other sleep disorders, to
analyze its impact on various sleep indicators, and identify potential adverse effects.

Material and methods. The systematic review included 43 clinical and randomized controlled trials selected from 1353
sources published between 2021 and 2024. Trials examining the use of melatonin in various doses and forms to improve
sleep quality were analyzed. The focus was on the clinical efficacy, safety, and potential adverse effects of melatonin.

Results. The results of the analysis of clinical trials indicate that melatonin is a promising medicine in improving the
quality of sleep in the elderly, women in perimenopause, children with autism, patients with Alzheimer's disease and other
clinical conditions. In most trials, melatonin has been shown to improve sleep, reduce nighttime awakenings, and improve
overall quality of life. Melatonin has been shown to be safe for use in a variety of age groups and clinical conditions. The most
common side effects were headache, somnolence, and minor gastrointestinal symptoms. Trials have not revealed serious
adverse reactions with long-term use of melatonin in various doses. Although melatonin has shown efficacy in many cases,
some trials have found no significant improvement in sleep quality or other symptoms in certain patient groups, such as
women with insomnia, patients with bipolar disorder, and after orthopedic surgery.

Conclusion. Further research to determine the optimal doses and conditions of melatonin use in patients with insomnia
is important.

Key words: melatonin, sleep, insomnia, clinical studies, adverse reactions, effectiveness.
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Insular gliomas pose a therapeutic challenge due to their intricate anatomy and proximity to eloquent brain regions.
Functional magnetic resonance imaging (fMRI) and diffusion tensor imaging (DTI) tractography are useful ways to learn
about the insular region's neuronal connections and how they work before surgery. The purpose of this case report is to show
how awake craniotomy, with intraoperative neuromonitoring (IONM), can be used to remove low-grade gliomas, especial-
ly from the insular region. By carefully drawing functional boundaries using fMRI and DTI data collected before surgery,
surgical methods were created to protect important brain areas as much as possible while removing as much of the tumor
as possible. A 31-year-old male presented with a 5-month history of headaches, seizures, and right-sided numbness. Neu-
rological examination revealed difficulty with word finding and organization but no overt speech deficits. An MRI revealed
a non-enhancing lesion in the left frontotemporal region. An awake craniotomy was conducted to protect language centres
and brain function during surgical resection, with guidance from DTI, fMRI, and IONM.The study underscores the impor-
tance of integrating advanced imaging modalities with intraoperative techniques to optimize surgical outcomes for insular
gliomas. To maximize success and minimize postoperative complications, a comprehensive understanding of tumor biology,
neuroanatomy, and patient-specific factors is imperative. Incorporating preoperative fMRI and DTT into surgical planning
enhances the accuracy and efficacy of awake craniotomy procedures. Further research is warranted to validate these findings
and refine treatment strategies for insular gliomas.

Keywords: awake craniotomy, Insular glioma, Glioma.

Background. There is an increased risk of
neurological complications following surgical
removal of insulinar gliomas, making them
a typical problem in neurosurgical oncology.
Because of their complex anatomy and proximity
to important cerebral arteries, therapeutic
approaches are complicated. New developments
in neuroanesthesia, microsurgery, and functional
mapping, however, have made it possible to
treat these tumors in a safer and more successful
manner. A lot of different brain and blood vessel
structures surround the insula. These structures
may lessen the effects of neurological problems,
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leading to fewer and milder problems in many
cases [1, 2].

The surgical extraction of tumors from the
brain's eloquent cortical regions presents a
considerable risk of neurological impairment.
Current methodologies prioritize maximally
safe excision, aiming to preserve as much of the
patient's neurological function as possible [3].

Complications, including edema, stroke, or fibre
tract disruption, are possible outcomes of surgical
treatments used to remove tumours. Brain surgery
treatments that involve finding language areas
are easier to do with techniques like cortex and
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subcortical stimulation used during surgery [4,5].
The results that people get from these methods,
nevertheless, could differ. Maps of speech and
their brain bases are being gradually filled in with
the use of functional magnetic resonance imaging
(fMRI), a noninvasive technique [6].

This study delves into optimal surgical
approaches for low-grade insular gliomas. With
the help of functional magnetic resonance imaging
(fMRI) and diffusion tensor imaging (DTI), a low-
grade insular glioma was successfully removed.
Before surgery, fMRI and DTI helped stop large
areas of functional and anatomical redistribution.
This helped the surgeon plan the surgery so that
the tumor could be removed as much as possible
while important white matter pathways were kept.
Language processing data revealed a left-dominant
language and contralateral brain processing
pattern. The investigation also scrutinized the
impact of left inferior frontal gyrus (Broca's
area) tumors on speech center lateralization and
localization.

Case Report

A 3l-year-old male presented to the
neurosurgery department at the Regional
Clinical Center of Neurosurgery and Neurology,
Uzhhorod, Ukraine, with a five-month history of
recurrent headaches and seizures. During these
episodes, the patient experienced paresthesia

in his right arm and leg, along with expressive
aphasia characterized by difficulty in word
retrieval and organization. The neurological
examination revealed normal findings, with no
overt speech impairments reported by the patient.
Magnetic resonance imaging (MRI) revealed a
non-enhancing lesion localized in the left fronto-
temporal region (Fig. 1).

The surgical intervention was meticulously
planned and executed, integrating sophisticated
imaging modalities such as diffusion tensor
imaging (DTI), functional magnetic resonance
imaging (fMRI), and intraoperative neuro-
monitoring (IONM). Employing an awake
craniotomy approach, the surgical team aimed to
preserve eloquent language centers while achieving
maximal tumor resection. A precise craniotomy
was performed under neuro-navigation guidance
to access the left-sided insular glioma situated
in the fronto-temporal region. Throughout the
procedure, the patient remained awake to facilitate
real-time assessment of language function and
mitigate the risk of postoperative language deficits.
Utilizing DTI and fMRI data, the surgical team
accurately delineated eloquent brain regions and
tumor boundaries. Continuous intraoperative
neuromonitoring (IONM) was employed to assess
and safeguard critical neurological functions
during tumor resection. Despite the challenging

Fig. 1. Different Slices of T1 Weighted MRI of Brain showing Insular Glioma
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tumor location, partial resection was successfully
achieved while preserving essential neurological
functions. Postoperative MRI scans confirmed
partial tumor removal (Fig. 2).

Following surgery, the patient was closely
monitored, and at one-month follow-up, reported
resolution of previous symptoms, with no residual
weakness or sensory deficits on the right side.
Neurological examination revealed normal
findings, indicative of successful intervention and
postoperative recovery.

fMRI Analysis of Case

Furthermore, functional @ MRI  (fMRI)
analysis revealed clear left hemispheric language
lateralization, with predominant activation
observed in the Broca and Wernicke areas of the
left hemisphere (Fig. 3).

Notably, = Wernicke  activations  were
identified superficially to the left temporal lobe
tumor formations, primarily located in the
parahippocampal gyrus with intraventricular
extensions. The tumor was observed to be in close

Fig. 2. Pre- and Post-operative MRI of Brain

Left hemisphere

fMRI

Right hemisphere

Fig. 3. fMRI of Brain shows language lateralization
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proximity to the lateral temporal lobe, medially
touching it (Fig. 4).

Fig. 4. DTl of Brain shows the tumor is touching the lateral
temporal lobe medially

DISCUSSION

The case report presented demonstrates the
effective surgical management of an insular
glioma using a multimodal approach under the
direction of cutting-edge imaging techniques and
intraoperative neuromonitoring. Using diffusion
tensor imaging (DTI), functional magnetic
resonance imaging (fMRI), and intraoperative
neuromonitoring (IONM) together made it easier
to precisely define important brain areas and
tumor boundaries. This allowed for maximum
tumor removal while maintaining important
neurological functions.

Because of improvements in technology and
tools, somatosensory evoked potentials (SSEP) are
now needed to track a lot of different neurological
and vascular therapies that affect the brain [7].
Horsley pioneered the first cortical excisions using
stimulation in 1886 and 1887 [8]. Cortical direct
electrical stimulation (DES) has seen extensive
use despite concerns about possible side effects
and downsides, such as post-operative seizures.
Patients with high-grade astrocytic tumours
who underwent intraoperative neuromonitoring
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(IONM) had a lower risk of neurologic
impairments and a longer overall survival time,
according to research by Zhang et al. [9].

In order to eradicate gliomas, intermittent
intraoperative monitoring with the use of DES
is necessary. Also, it's the main way to check the
language brain area's functionality in real time.
Intraoperative DES technology makes use of a
wide range of anaesthetic techniques, mirroring
the variety of surgical procedures. Thanks to
advancements in anaesthesia, individuals who
want to stay conscious throughout their brain
tumour surgery can now have the treatment done
while they are awake.

"Regional anaesthesia”" was a term used by
Cushing at the tail end of the nineteenth century
and served as the basis for contemporary methods
[10]. The sleep-wake-alert-sleep (SAW) and
awake-awake-awake (AAA) protocols are now
the most used modalities of anaesthesia for awake
craniotomies [10]. One of these is AA A technology,
which improves intraoperative neuromonitoring
(IONM) by keeping patients aware during the
whole surgery [11]. For postoperative pain control
to be effective, there must be preoperative patient
education, specialised anesthesiologists, and
surgical procedures that minimise traction on
pain-sensitive brain structures [12].

By following these steps, awake brain tumour
surgery may be performed with little danger and
discomfort, leading to the best possible results for
patients. In 1886, the first conscious craniotomy
was performed by Sir Victor Horsley, who used
brain electrical stimulation to localise epileptic foci
[13]. Famous brain surgeon and researcher Wilder
Penfield continued his work by carefully mapping
brain activities in awake patients with severe
epilepsy while they were under local anaesthesia
(LA) [14]. It has been proposed by Sanai et al. [15]
that areas of the brain where electrical stimulation
does not cause language problems may be safely
targeted for glioma tumour removal. Of the 250
glioma patients studied, 145 (or 58% of the total)
benefited from frontal and temporal lobe mapping
when it came to activities like reading aloud,
number calling, and recognition.

For patients whose tumors are situated close
to functioning brain areas, Chang et al. [16]
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found that intraoperative mapping improves
survival outcomes and decreases recurrence
rates. Only 3.4% of patients in a study including
8091 procedures reported major complications
after intraoperative stimulation mapping in the
operating room. Complication rates were 8.3%
higher in those who had preoperative simulated
mapping but who did not. In addition, mapping
allowed for a larger tumour to be removed [17].

As an example, in a scenario where the epileptic
foci and eloquent centres were co-localized, all
but one of the patients were able to keep their
function while experiencing no seizures. Minor
postoperative neurological deficits were seen in
12.7% of persons who underwent awake targeted
resection, 49.1% who underwent persistent
subdural electrode implantation, and 16.4%
who underwent persistent subdural electrode
implantation in non-lesional epileptic patients
[18].

After surgery, 4% of 890 patients with insular
gliomas had new, long-lasting problems with
motor or speech, according to a meta-analysis
[19]. The use of transcortical insula methods has
grown in recent years due to improvements in
intraoperative mapping techniques. To locate the
internal capsule on the medial plane of excision
for dominant-sided insular gliomas, subcortical
motor mapping is used. The preservation of
functional cortex and Sylvian arteries can be
achieved by making several cortical windows in
instances when massive gliomas involve non-
functional brain [1,20].

Resection of low-grade gliomas may now be
safely performed because to the combination
of fMRI and diffusion tensor imaging (DTI).
Functional magnetic resonance imaging (fMRI)
aids in preoperative identification of the dominant
hemisphere and functional language cortex by
direct stimulation of the language cortex. Though
fMRI has its uses, it does have its limits. The
specificity and sensitivity of linguistic functional
magnetic resonance imaging (fMRI) and direct
brain stimulation varied from 0% to 97%,
according to a meta-analysis of nine trials [21].

The presented case reportillustrates the use of an
awake craniotomy approach allowed for real-time
assessment of language function during surgery,
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minimizing the risk of postoperative language
deficits. Despite the challenging tumor location,
the surgical team achieved partial resection
while safeguarding critical language centers
and maintaining brain function. Postoperative
recovery was favorable, with the patient reporting
resolution of previous symptoms and no residual
weakness or sensory deficits on the left side at
one-month follow-up. Neurological examination
revealed normal findings, indicating successful
intervention and postoperative recovery.

Overall, the case highlights the importance
of a comprehensive and individualized surgical
approach in the management of insular gliomas.
By combining advanced imaging modalities with
intraoperative monitoring, surgeons can optimize
tumor resection outcomes while minimizing the
risk of neurological deficits, ultimately improving
patient outcomes and quality of life.

CONCLUSIONS

In conclusion, there are a lot of different
biological, anatomical, and clinical factors that go
into managing low-grade gliomas during awake
craniotomy. In order to maximise patient outcomes,
the surgeon's first priority is to perform the safest
resection possible. Intraoperative technologies
are crucial for improving surgical accuracy and
reducing postoperative problems; hence, technical
competence and these technologies must be
integrated. When dealing with low-grade gliomas,
it is crucial to have a multidisciplinary team of
specialists from different areas due to the tumours'
intricate nature. Neuromonitoring and imaging
techniques that are up-to-date during surgery,
such as awake craniotomy and tractography, along
with careful motor and speech mapping, can
successfully treat most cases. Improving patient
prognosis and optimising therapy for low-grade
gliomas can be achieved by combining state-of-
the-art intraoperative technology with established
surgical approaches.
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KJIIIHTYHA KOPVICHICTb MY}IbTI/IMOIIA}II_).HOT BI3YAJII3AIIII TA
HEMPOMOHITOPVHIY ITPU1 KPAHIOTOMII Y CTAHI HECITAHHA
1A TTIIOMIU HU3bKOTO CTYIIEHA:
3BIT ITPO BUITATOK TA OITIAL JIITEPATYPU

Hinax Yaynazaiin, Bonooumup Cmonatnka, Anopiii Cuonanxa, Tapac laspunie

ObnacHuil kKniniuHuil yeHmp Hetipoxipypeii ma He8ponoezii
Yaeopoocvkoeo HayioHanvHo20 yHieepcumemy, Yueopoo, Ykpaina

neurodipak@gmail.com

OcTpiBKOBI I/TIOMY CTAHOB/IATH TePaNeBTUYHY MPOOIEMY Yepes iX CKIIaJIHy aHATOMiI0 Ta 6MM3bKiCTh 0 ACKPaBO BUpa-
JKEHUX IIITHOK MO3Ky. OyHKI[ioHa/IbHA MarHiTHO-pe3oHaHcHa ToMorpadis (MPT) i Tpakrorpadis gudysiiiHoro reHsop-
Horo 306pakeHHs (DTI) € KopucHUMY criocob6amy Bi3HATUCS TIPO HEVPOHHI 3B’A3KM OCTPIBHOI 06/1acTi Ta IXHIO po6OTYy
nepep onepariero. Mera 1bOro 3BiTy PO BUITAZIOK MONIATAE B TOMY, I[06 ITOKa3aTu, K KPaHIOTOMIIO y CTaHi HeCIaHH:
3 iHTpaomnepalitHuM HeiipoMoHiTopuarom (IONM) Mo)KHa BUKOPUCTOBYBATH M/ BUNA/IEHHS ITTIOM HM3bKOTO CTYIICHS
37I0SIKICHOCTi, 0COO/MMBO B iHCY/APHiN 06macTi. PeTenbHO poBiBIIy GYHKIIOHAIBHI MeXXi 3 BUKOpKUCTaHHAM faHux GMPT
i DTI, 3i6panux mepen omepari€o, 6y710 CTBOpeHO XipypridHi MeToAM, 06 MaKCHMaIbHO 3aXUCTUTI BaXIUBI AiTAHKN
MO3KY, OFHOYaCHO BUA/IMBIIY SIKOMOTa Oi/IbIIY YaCTUHY HYX/IMHU. 31-pidHNIT YOMOBIK 3BepHYBCSA 3 5-MiCIYHOIO icTOpi€o
TOJIOBHMX 0OJIiB, CyoM i OHIMIHHA IpaBoro 60Ky. HeBposmoriunuit oriaz BUsABUB TPYSHOLL 3 MOIIYKOM i OpraHisalji€o
CJIiB, aJie XOFHVIX SIBHMX ITOpYyLIeHb MoBeHHs. MPT BusBuia ypaxxeHHs 6e3 36i1blieHHs B /1iBiit T00HO-CKpOHEBIi AiNsH-
i. JI71s1 3aXMCTy MOBHUX LIeHTPIB 1 GyHKIT MO3KyY Iif yac Xipypriunoi pesekuil 6yna nmpoBefeHa KpaHiOTOMis y cTaHi He-
crianss 3a pekomenpanissvu DTI, fMRI Ta IONM. [locmimkeHHS TiIKPeCTIOE BaXX/INMBICTh iHTerpalil TepefoBUX METOLIB
Bigyasisaii 3 iHTpaornepayifiHMMM TeXHIKaMM /I ONITUMi3allil pe3y/bTaTiB XipypriYyHoro BTpy4YaHHs /I iHCY/IAPHUX IUTi-
oM. JI71s1 FOCATHEHH MaKCMMaJIbHOTO YCIIXy Ta MiHiMisanil mic/sonepaliiiHyx yckIafHeHb HeoOXiTHUM € BcebidHe po3y-
MiHH# 6io7oril nyx/IMHM, HelipoaHaToMil Ta pakTopiB, XapaKTepHMX /L1 MallieHTa. BKmoyeHH: nepenonepaniitnoi pMPT
i DTI B xipypriuHe I/TaHYBaHHA IifIBUIIYE TOYHICTD i eeKTUBHICTD IIPOLeRYp KpaHioTOMil y cTaHi HecrianHA. s mif-
TBepKEHHsI LIMX BYCHOBKIB i BIOCKOHA/IEHHS CTpaTeriil TIKyBaHHA IHCY/LIPHUX IIiOM HeOoOXiTHI MOFAbIIi JOCTiIKEeHHS.

KnrouoBi cmoBa: kpaHioTOMif y cTaHi HeCllaHHs, iHCY/IApHA I71iOMa, ITTioMa.
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PROGRESSIVE VENOUS THROMBOEMBOLISM AND WARFARIN-INDUCED SKIN
NECROSIS ON BACKGROUND DIABETUS MELLITUS TYPE 2 IN COMBINATION WITH
ACCOMPANIED DISEASE: A CLINICAL CASE
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Background. Oral anticoagulants used in clinical practice in atrial fibrillation, deep vein thrombosis, pulmonary em-
bolism (PE), as well as in heart valves protesis, heart thrombosis. Warfarin is the medicine with the largest evidence base
and a long history of use more than 70 years. The optimal anticoagulant effect of warfarin is INR from 2,0-3,0 with 70% of
measurements (T'TR 70%). In one case there is a risk of ischemic stroke in non-compliance, in another - bleeding. Although
cutaneous manifestations are rare, however, warfarin-induced skin necrosis is extremely dangerous.

Present's clinical case of progressive venous thromboembolism on the background of anticoagulant therapy in a 64-year-
old woman with comorbid pathology. The described clinical, laboratory and instrumental data, that confirmed thrombotic
and thromboembolic complications, which were ineffective in relation to the traditional anticoagulant strategy

Aim: to describe a clinical case and analyze the challenges in diagnosing and treatment of progressive venous throm-
boembolism in a patient with concomitant diabetus mellitus type 2, obese,cirrhosis of liver , ineffective anticoagulants and
developing warfarin skin necrosis.

Materials and methods. The article presents the clinical case of pulmonary embolism, progressive venous thromboem-
bolism in a 64- year -old woman with concomitant diabetus mellitus type 2, obese,cirrhosis of liver that was observed in IUC
in the Hospital” Medbud’

Results. A 64-year-old woman, was hospitalized in the therapeutic department of «Medbud» with a previous diagnosis
of cirrhosis of the liver unknown etiology, Child-Pugh class A, hepatolienal syndrome, articular and hemorrhagic syndrome,
de novo diabetus mellitus of type 2, paroxysmal atrial fibrillation tachisystolic variant. Preliminarily prescribed dabigatran
without “bridge therapy”at a dose of 150 mg twice a day every other day on the recommendation of a gastroenterologist. Sus-
pected pulmonary embolism made adjustments to treatment and anticoagulant therapy was switched from NOAC to UFH,
then to LMWH with the addition of warfarin. There was progression of venous thromboembolism in the upper and lower
limbs with the appearance of warfarin skin necrosis.

Conclusion. Thus, cumulative influence of start therapy dabigatran without bridge heparin therapy, disturbance dabiga-
tran regimes and drug interaction with glucocorticoids, postinjection phlebitis, liver disease, thrombocytopenia and hypo-
thetical insufficiency antithrombin-III, protein C had influenced on progressive venous thromboembolism on background
diabetus mellitus type 2, obese. Warfarin-induced skin necrosis is rare complication, but is often dangerous. In the absence of
protein C, antithrombin - III, if possible, consider an alternative anticoagulant. The failures of anticoagulant therapy are not
only associated with delays in its appointment, switching of anticoagulants, but also taking into account the drug interaction,
concomitant pathology, the choice of the optimal drug and the prediction of its adverse effects.

Key words: pulmonary venous embolism, progressive venous thrombosis, warfarin skin necrosis, diabetus mellitus of
type2, cirrhosis of the liver, heparinresistance.
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Background. Vitamin K antagonists (VKA), in
particularwarfarin duetoitshigh efficacyare widely
used for both primary and secondary prevention
and treatment of thromboembolic complications
(2,10,11,12]. The main requirements for any
anticoagulant are safety and efficiency. Warfarin is
one of the medication that is not always predictable.
Having a high bioavailability, the therapeutic
effect can be variable and depending on the factors
that pharmacokinetics and pharmacodynamics.
First, the dose required to provide therapeutic
anticoagulation is often high and variable. One of
the patients enough to obtain the anticoagulant
effect of 2,5 mg of warfarin, in other cases,
according to the literature, the dose reached 30
mg. The dose of warfarin in the elderly is not
unambiguous. In most cases, the dose in the elderly
is lower to maintain the anticoagulant effect, while
overweight people require a revision of the dose to
increase it. In particular, the recommendations on
Pulmonary embolism observed an age-dependent
approach (VPE, 2019). The recommended dose of
warfarin in people under 60 years - is 10 mg, over
60 years - 5 mg [11]. Dose selection is influenced
by different pharmacogenetic patterns, such
as gene polymorphism: the pharmacokinetics
of VKA depend on the cytochrome CYP2C9
gene, which regulates hepatic metabolism, and
the pharmacodynamics of the VKORCI gene.
Secondly, the combined use of other drugs, such as
anti-inflammatory, antibiotics, antiplatelet, statins,
antidepressants, amiodarone, antifungal drugs,
antiretroviral drugs and dietary supplements
[13,14]. Changes in diet or drinking alcohol affect
the effectiveness of VKA, requiring adjustment
of the maintenance dose. The latter, given this
variability and the narrow therapeutic window of
VKA, monitoring is required to ensure a proper
anticoagulant effect within the TTR of 70% [9].

Among the complications, skin manifestations
are rare, but warfarin-induced skin necrosis
(WINS), which occurs in only 0.01-0.1% of
patients receiving warfarin, is often dangerous
[1,3]. WINS is more common in women (ratio: 9:
1.3; according to other data, 4: 1), but the cause of
the susceptibility is not found out. The first case
of WINS was described in 1945 of Flood E.P. et
al., who observed breast skin necrosis in a 49-year-
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old woman, and treated it as migrating thrombosis
(thrombophlebitis migrans disseminate). In 1954,
Verhagen H. confirmed the correlation of skin
necrosis with warfarin (dicoumarol). WINS occurs
within 10 days from the start of warfarin therapy,
according to the literature, the peak of the lesion
occurs on the 3-6th day (83-90% of cases) [4,5].

Aim: to describe a clinical case and analyze
the challenges in diagnosing and treatment
of progressive venous thromboembolism in a
patient with concomitant diabetus mellitus type 2,
obese,cirrhosis of liver , ineffective anticoagulants
and developing warfarin skin necrosis.

MATERIALS AND METHODS

The article presents the clinical case of
pulmonary embolism, progressive  venous
thromboembolism in a 64- year -old woman
with concomitant diabetus mellitus type 2, obese,
cirrhosis of liver that was observed in IUC in the
Hospital” Medbud:.

Case report. A 64-year-old woman was
hospitalized in the therapeutic department of
«Medbud» with a previous diagnosis of cirrhosis
of the liver unknown etiology, Child-Pugh class
A. Patient had hepatolienal syndrome, de novo
diabetus mellitus of type 2 in subcompensation
stage, steatohepatosis, paroxysmal atrial fibrillation
tachisystolic variant. Patient complained of severe
pain in the lower and upper extremities, which
intensified with the slightest movement; general
weakness, nausea, pain in the right site under the
ribs and fever.

Anamnesis: patient before admitted to the
hospital treated for 2 weeks in the endocrinology
department of another clinic, where dabigatran
was prescribed at a dose of 150 mg twice a day,
probably due to the paroxysm of atrial fibrillation.
Preliminary administration of Low molecular
weight Heparin (LMWH) before the appointment
of dabigatran in the medical history is not
documented. According to the patient, on the
2-3rd day after the appointment of dabigatran,
there was pain in the lower and upper extremities,
the intensity of which increased with the slightest
movement. Isolated haemorrhagic rashes appeared
on the skin of the forearms. In addition to
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dabigatran 150 mg twice daily the patient received
enalapril 5 mg, atorvastatin 20 mg, and metformin
1000 mg, amiodaron 400 mg [14].

Objectively the patient's condition severe. BMI
35kg/ m2. Position in bed is passive due to severe
pain sharply limited range of motion in the upper
and lower extremities, on palpation of the muscles
of the extremities - sharp pain. Hemodynamic
stable: pulse 105/ min, BP 134/74 mm Hg. Heart
borders are slightly shifted to the left. Sound
heart tones, tachycardia. Percussion shortening of
percussion tone in the lower parts on both sides.
Auscultations breathing is decreased in the lower
parts on both sides, liver is +3 sm, sensitive, the
edge is rounded. Joints of normal configuration,
color, warm to the touch, there is a sharp limitation
of movement due to severe pain.

Haemorrhages are noted on the forearm,
which are regarded as a thrombohemorrhagic
syndrome, taking into account both the
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underlying disease (liver cirrhosis) and using of
dabigatran. The gastroenterologist recommended
taking dabigatran every other day. Differential
diagnosis was performed between polymyositis,
rhabdomyolysis, idiopatic myopathy, Hyena-Barre
syndrome, polyneuropathy of diabetic origin,
acute spinal circulatory disorders, fracture of
the femoral neck. The patient was consulted by
a neurologist, traumatologist. Peripheral neuro-
myopathies and pathology of the musculoskeletal
system were excluded. Swelling of the left shoulder
is caused by post-injection phlebitis. Ultrasound
of the vessels of the upper extremities revealed
subcutaneous thrombosis of the v.cephalic on
the left in the lower third due to post-injection
thrombophlebitis (Fig. 1).

Laboratory examination was scheduled to
verify diffuse connective tissue disease, vasculitis,
antiphospholipid syndrome.
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Fig. 1. Subcutaneous thrombosis v.cephalica sinistra
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Given thatupper extremity thrombosisoccurred
with dabigatran, the regimen was changed from
oral anticoagulant to LMWH (enoxaparin at a
dose of 0.4 mg twice a day), which according to the
new recommendations for venous thrombosis had
certain preferences over Heparin (NFH). Based
on the data of the clinical picture - muscle pain,
stiffness, and laboratory control- CRP 72.74 mg /1,
rheumatoid factor 76.7 IU / ml, ALT 131U /1, AST
181U/1,CPK 91,9 units/1, prescribed proton pump
inhibitors and corticosteroids - esomeprazole 40
mg / day, dexamethasone at a dose of 16 mg / day,
which was accompanied by clinical improvement
with a decrease in the intensity of muscle and joint
syndrome from the first day of corticosteroids,
temperature normalization. The patient began to
move independently, the movements were carried
out in full.

According to fibroelestography: the right lobe
of the liver with signs of fatty hepatosis 1 st, fibrosis
according to Metavir 4 degrees.

On the 6th day of hospitalization appeared
paroxysmal tachysystolic form of atrial fibrillation
(CHADSVasc-6 points, HASBLED-5 points) and
the resulting unmotivated dyspnea, the patient was
transferred to the intensive care unit (ICU). When
assessing the probability scales of pulmonary
embolism on the WELLS scale - 7,5 points (high
risk): on the risk scale of 30-day hospital mortality
PESI - 198 points (grade 5) is very high risk.

Given the concomitant pathology of liver
cirrhosis and the fact that pulmonary embolism

o

|

—~g

occurred on the background of taking LMWH in
therapeutic doses and available contraindications
to thrombolysis, it was decided to replace
enoxaparin with NFH. The level of creatinine
95 umol/l, urea 8,1 mmol/l, troponin 0,71 ng/
ml, D-dimer 627 ng/ml, glycemia 5,4 mmol/l
Indicators of coagulogram APTT-35s., Fibrinogen
3,5 g/l, INR 1,8. Despite NFH therapy, the
development and progression of thrombosis of
the right upper extremity was noted. According
to ultrasound: thrombosis of v. cephalica dex.,
complete thrombosis of v. basilica dex. in the lower
and middle third. Partial thrombosis of v. cephalica
sin. persisted in the upper and middle third of
the left upper limb. Against the background of
heparin therapy revealed clinical signs of venous
thrombosis of the left lower extremity, which were
confirmed by sonographic examination.

During dynamic control, the D-dimer increased
insignificantly to values of 685 ng/ml. After a
two-day infusion of NFH on the background of
which thrombocytopenia (70 x109/1) was noted,
it was replaced by LMWH (enoxaparin 0,8 bid).
Given that thrombocytopenia is an unfavorable
prognostic factor for the initiation of thrombosis,
on the other hand, it was important to exclude or
confirm the antiphospholipid syndrome. On the
4th day of stay in the intensive care unit, platelet
levels were restored. According to the results of
the laboratory study, systemic connective tissue
diseases, antiphospholipid syndrome, systemic
vasculitis were excluded. Prescribed therapy

Fig. 2. MSCT with contrast confirmed bilateral pulmonary embolism of segmental and small branches of the pulmonary artery.
On Echo-CG moderate pulmonary hypertension
(pulmonary artery pressure — 55 mm Hg), RV — 35 mm, E/A ratio 2,2.
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required correction of carbohydrate metabolism
by selection of insulin doses.

The general condition of the patient has
improved: consciousness is clear, the patient is
contact, hemodynamically stable, movements
within the bed are performed in full without
pain, RR 20, O2 Sat 96%. However, despite taking
LMWH in therapeutic doses, the picture of venous
thromboembolism of the veins of the left lower
extremity continued to grow and ultrasound of
the veins revealed: complete thrombosis of the
external iliac, common and superficial femoral
veins, popliteal vein. It was decided to add warfarin
under the control of INR (until the level of 2.0-
3.0) to prevent generalization of thrombosis. Thus,
the picture of migrating venous thrombosis of
the upper and lower extremities with pulmonary
embolism was observed.

The initial reception of VKA from a dose of
2,5 mg with gradual increase in a dose under
control of INR to 5 mg is begun. On the 4th day
of warfarin in the patient on the right upper
extremity, the rash of hemorrhagic nature
rapidly increased and turned into subcutaneous
hematomas. Significantly increased the incidence
of renal and hepatic insufficiency, appeared a
neurodeficiency - 9 points of GCS; glycaemia 7.4
mmol/l, creatinine level 195 umol/l, urea 18.7
mmol/], levels of transaminases, albumin and total
serum protein within the reference values. In the
general analysis of blood hemoglobin level - 84 g/l
with anisocytosis and leukocytosis, 12,5 x 109/1 ,
platelet levels 127 x 109/1. Given the anamnestic
data, the objective status of the patient, namely
liver disease, the picture of severe progressive
thrombosis despite anticoagulant therapy and
the appearance of hemorrhagic rash, which is
regarded as warfarin necrosis of the skin, there was
an assumption of a possible deficiency of protein
C, which are synthesized at the liver. Probably
antithrombin failure in patient with liver cirrosis
initiated heparin resistance and migrating venous
thrombosis(6,8).

After immediate discontinuation of warfarin,
a constant infusion of NFH was restarted and
vitamin K and infusions of single-group fresh-
frozen plasma were administered. After additional
examination, cerebrovascular disorders were ruled
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out. The phenomena of acute renal failure and
acute cardiovascular insufficiency, which could
not be further corrected, increased significantly.
Hemorrhagic-necrotic changes of the upper right
limb are presented (Fig. 3).

Fig. 3. Warfarin skin necrosis.

DISCUSSION

Hypercoagulation inherent from the first days of
warfarin is offset by the simultaneous appointment
of LMWH and only when the INR reaches 2,0-
3,0 LMWH are canceled. A similar tactic applies
to dabigatran, in contrast to rivaroxaban and
apixaban, which are prescribed immediately for
low-risk pulmonary embolism. Dabigatran is used
after a five-day LMWH administration.

The pathogenesis of warfarin-induced skin
necrosis (WINS) is not fully understood, there
are possible pathophysiological mechanisms, such
as thrombosis, direct toxic effect, factor VII and
protein C deficiency, hypersensitivity, hemorrhage.
It was found that while taking warfarin there is an
imbalance of vitamin-K-dependent procoagulant
factors of coagulation and anticoagulant proteins
C and S, which can cause paradoxical transient
hypercoagulation, especially in the first days of
its use [1, 3]. Thus, warfarin is not prescribed as
monotherapy, but simultaneously with heparin.
The early suppressive effect of warfarin on protein
C is not able to compensate for the anticoagulant
effect caused by a decrease in other vitamin
K-dependent factors (II, IX and X) [4, 5]. The result
is transient local hypercoagulation, which can
cause thrombosis of capillaries, venules and veins
of the skin, subcutaneous fat and their necrosis.

The literature proposes a hypothesis about the
direct toxic effect of warfarin on the endothelium
as one of the mechanisms of WINS development
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[1, 3]. However, this hypothesis has not been
experimentally confirmed. It has been suggested
that hypersensitivity reactions to warfarin may
be one of the causes of WINS, but this is unlikely.
According to the results of allergy skin tests with the
drug in patients with a «pathology» allergy history,
no hypersensitivity reactions of the immediate and
delayed type were detected. It should be noted that
conditions characterized by low levels of protein
C include: VKA therapy, liver disease, vitamin K
deficiency, acute thrombosis, sepsis, disseminated
intravascular coagulation (DIC) syndrome,
hemopoetic stem cell transplantation [5, 9, 10].

In this clinical case, the basis of the pathogenesis
of progressive, migratory thrombosis is most
likely a hypothetical deficit not only of protein
C synthesis, but also AT-III due to liver disease,
which caused the inefficiency of NFH. The so-
called "clinical heparin resistance", in particular in
our patient, is probably due to impaired synthesis
of AT-III, not only due to liver disease but also
spleen, renal clearance [8]. It occurs in about
22%. Increased thrombogenicity at some stage
was maintained by thrombocytopenia, which
was due to the underlying disease and could be
initiated by the introduction of NFH. Although
these complications occur in only 1%, but require
a review of treatment tactics.

Unwanted provoking factors of progressive
thrombosis were forced immobilization of the
patient due to severe pain, corticosteroids, violation
of the regimen of dabigatran (it is unacceptable
to take the drug every other day), post-injection
thrombophlebitis, type 2 diabetes mellitus. It
should be noted that skin necrosis develops
mainly in areas of overdeveloped subcutaneous
fat, such as buttocks, thighs, abdomen and chest,
sometimes observed on the back, arms, legs, face.

Localization is more often unilateral, but in
30-35% of cases — bilateral and with multiple
localizations was observed. In 80% of patients,
WINS is observed in the lower half of the body.
In women, it is most often the mammary glands,
then the buttocks and thighs. In men, skin lesions
in the chest are rare, but the pathological process
may involve the skin of the penis. The skin of
the torso, face and limbs can be equally affected
in both men and women [3]. In case of warfarin
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necrosis, VKA should be stopped immediately to
prevent the progression of necrosis and NFH or
LMWH should be prescribed until the affected
areas of the skin improve and the skin lesions
heal. In addition, parenteral vitamin K and fresh-
frozen plasma are administered to reduce the
effects of warfarin and restore the level of vitamin
K-dependent coagulation factors and proteins C,
S.

This tactic was chosen in the patient. It is
possible to use protein C concentrate (in patients
with proven deficiency), as well as prostacyclin,
the positive effect of which is clinically and
histologically proven; concentrate of 4-component
prothrombin complex (PCC), which contains
coagulation factors (II, VII, IX and X) and proteins
C, S, which, similar to fresh-frozen plasma, reduces
INR and increases the concentration of proteins C
and S faster and more efliciently at a lower volume.

The literature provides data on the use of
activated protein C and AT-III ( 10). If necessary,
warfarin can be resumed, in these cases it is
recommended to titrate the drug starting from
lower doses (with a gradual increase of 1-2 mg/
day) with concomitant use of heparin (bridge
therapy) and its subsequent cancellation only
when reaching the target level of INR. Monitoring
of the patient's condition is mandatory. These data
are highlighted by the recommendations of the
American College of Thoracic Surgeons (ACCP)
in patients taking warfarin for the treatment of
deep vein thrombosis [9].

The goal of this warfarin regimen is to
achieve a balanced reduction in protein C levels
and coagulation factors. Prolonged heparin
therapy and LMWH may be prescribed, but
possible complications such as osteoporosis and
thrombocytopenia should be considered. Despite
drug therapy, more than 50% of patients with
WINS require surgery. Surgical treatment of the
affected areas and staged necrectomy are required,
in some cases there may be a need for dermoplasty
or even amputation of the affected areas.

CONCLUSION

Thus, cumulative influence of start therapy
dabigatran without bridge heparin therapy,
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disturbance dabigatran regimes and drug
interaction with glucocorticoids, postinjection
phlebitis, liver disease, thrombocytopenia and
hypothetical  insufficiency  antithrombin-III,
protein C had influenced on progressive venous
thromboembolism on background diabetus
mellitus type 2, obese and liver disease. Warfarin-
induced skin necrosis is rare complication, but
is often dangerous. In the absence of protein
C, antithrombin - III, if possible, consider an
alternative warfarin anticoagulant. The failures
of anticoagulant therapy are not only associated
with delays in its appointment, switching of
anticoagulants, but also taking into account the
drug interaction, concomitant pathology, the
choice of the optimal drug and the prediction of
its adverse effects.
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IIPOTPECYIOYA BEHO3HA TPOMBOEMBOJIISI TA BAP®APUH-THAYKIIIVTHUI
HEKPO3 IIKIPV1 HA ®OHI IYKPOBOTI'O OITABETY 2 TUIIY B IIOE[THAHHI 13
CYIIYTHIM 3AXBOPIOBAHHAM: KIITHIYHMN BUITAJJOK
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! Hayionanvnuti meouunuii ynisepcumem imeni boeomonvys, Kuie, Yxpaina
2 BiodinenHs anecmesionoeii ma inmencusHoi mepanii meouurozo uenmpy «Med6yo», Kuie, Ykpaina

t.malchevska@ ukr.net

AxTyanpHicTb. [lepopanbHi aHTMKOATYISHTY IINPOKO 3aCTOCOBYIOTHCS B KTiHIUHIN mpakTuii mpu Gpiopusnii mepen-
cepab, TpoMb03ax IMMOOKMX BeH KiHI[iBOK, TpoMO0eMO 071l TereHeBOI apTepil, a TAKOXK Py IPOTe3yBaHHI K/IallaHiB cepLis,
TpoMbax B IIOPOXKHMHAX ceplis, Toio. BapdapuH € npenaparoM i3 HaitbinbLIOK KOKa30BO0 6a300 i [aBHBOW icTOpiE0
3aCTOCYBaHHA OiblI HDK 70 pokiB. ONTUMaNTbHIM aHTUKOATY/IIHTHUM e(heKTOM Bap(papuHy BBaXKAEThCA Jlialla30H JOCAT-
HyTtoro MHO Bix 2,0-3,0 i3 70% Bumipis (TTR 70%), a mpy HeOTpUMaHHi - B OFHOMY BUIIAJKY iCHY€ PUSHK ilIeMiTHOTO
iHCynpTy, B iHIIOMY — KpoBoTed. I X04a HIKipHi IposiBK 3yCTpi4ar0ThCs PifKO, IPOTe BKpail HebesneyHuM € BapdapuH-iH-
IyKOBaHMIT HeKpo3 wKipy. HaBogumo KiHIYHMIT BUIIA[JOK IPOrPeCy0Yoro BeHO3HOTo TpoM60oeM60/1isMy Ha (HOHI aHTH-
KOATy/IAHTHOI Tepartii y XBOpol 64-pokiB 3 KoMop6igHoo maTosorieo. Omncani KIiHi4Hi, TabopaTopHi Ta iIHCTpyMeHTaIbHi
IaHi, DifTBepAIM TPOMOOTIYHI Ta TPOMO0eMOOMTIYHI yCK/IafHEeHHS, sIKi BUABMINCH HeepeKTUBHMMI I[ORO TPARULiTHOL
AQHTMKOATY/IAHTHOI CTpaTerii.

ITine: omycaty KTiHIYHWIT BUMAIOK Ta [IpOaHaIi3yBaTy IIpo6ieMI JiarHOCTUKI Ta JTIKYBaHHSA IPOrpecyr4oi BeHO3HOI
TpoMb0eMO601il Y XBOPOI i3 CYIyTHIM LIYKPOBUM HiabeTOM 2 THUILY, O>KMPIHHAM, LIPO30M IIe4iHKY, Hee()eKTUBHICTIO aHTH-
KOATy/IAHTHOI Tepaiii Ta po3BUTKOM Bap(papiHOBOrO HEKPO3Y MIKIpH.

Martepianu Ta MeTogM. Y CTaTTi HaBefleHO KIIHIYHWMIT BUNAJJOK TPoM60eMOOIil TereHeBoi apTepii, Iporpecyodoi Be-
HO3HOI TpoMb0oeMOboil y XKiHKM 64 POKIB i3 CymyTHIM LYKpOBMM fAiabeTOM 2 TUITY, OXKMPIHHAM, LMPO30M II€HiHKY, 110
criocTepiraBcs y KiiHini mikapHi «Men6yzm».

PesynbraTn. JKinka 64 pokiB rocmitanisoBaHa B TepamneBTUYHe BifiieHHs KniHiky «Menbyn» 3 momepeqHiM fiaruo-
30M: IIMPO3 MeYiHKM HeBifoMoi etiosoril, kmac A 3a Yaitng-IT'to, renatonieHanbHuit, Cyrno60Bo-reMOpariaHuii CHHAPOM,
L yKpoBuii giabet 2 tuiy de novo, mapoxcusmanbHa ¢popma GibpuaLii nepencepnp Taxicucroniunmii Bapiant. [lonepenHbo
3a peKOMEeH/Jalli€lo raCTPOEHTEPOIOra Yepes ieHb Ipy3HaumMIu fabirarpan mo 150 mMr asivi Ha 06y, 6es monepenHboi « Te-
parmii MocTa» rerapuHoM. IIpu nigospi Ha TpoMb0oeMObOIito JIereHeBol apTepii BHECEHO KOPEKTHBH B IIKYBaHHS Ta 3[iliCHe-
Ho nepexip antukoaryaaHTHoi Tepamii 3 HOAK na HOI, moriv Ha HMI 3 nogaBanusam Bapdapuny. [Ipore, crioctepiranocsh
IpOrpecyBaHH: BEHO3HOTO TPOMO03y BEPXHIX Ta HIDKHIX KiHIIIBOK. 3 TOSIBOIO Bap(apiHOBOrO HEKPO3Y IIKipIL.

BucrHoBkn. TakyM 4MHOM, KYMY/LATMBHMII BIUIMB CTapTOBOI Tepatii gabiraTpaHoM 6e3 «Tepallii MOCTa» relapyuHOM,
HOPYLIEHHsI PeXVIMIB 3aCTOCYBaHHsI fabiraTpany (depes geHb)Ta MDK/IIKapChbKOI B3a€EMOZI, HAsIBHICTD MOCTIH €KL{i/THOTO
¢brebiTy, 3aXBOpIOBaHH: NEYiHKM, TPOMOOLMTOIIEHIs Ta riIOTeTMYHA HeJOCTAaTHICTh aHTUTpoM6iny-11I, nporeiny C Brimu-
HY/IV Ha IPOrpecyody BeHO3HY TpoM60eMO071iio Ha pOHI IyKpOBOro fiabeTy 2 THUIY, O>KMUPIHHS, 110 IMOBIPHO CTAJIO IIPH-
YMHOIO» PE3UCTEHTHOCTI 10 remapuHiB». Hekpos mikipy, BUKIMKaHMIT BappapuHOM, € PiIKICHIM YCK/IaJHEHHM, aJIe 4acTo
Heb6esneunuM. Crify npu BifcyTHOCTI abo HegoctaTtHOCTi nmpoTeiny C, anTuTpoM6iny — III, AKIO MOXXINBO, POSITIAHYTH
aJIbTePHATMBHUIL 10 BappapuHy aHTUKOATy/IAHT. HeBfaui uepes Hee()eKTUBHICTh aHTMKOATY/LIHTHOI Tepallii TOB’sI3aHa He
TiIZIbKM i3 3aIli3HEHHAM Y II IpM3HaY€HHi, HEBUIIPAB/JAHOK 3aMiHOI aHTUKOAIy/IAHTIB, a /I 3 ypaXyBaHHAM MDK/IiKapCbKOI
B3a€MO[ii, CYIy THBOI [1aTOMIOrii, BLOOPOM OIITYMA/IBHOTIO IIpenapary Ta IPOrHO3yBaHHAM JI0T0 MOOiYHUX edeKTiB.

KirouoBi cnoBa: TpoM60eM60is iereHeBoi apTepii, Iporpecyounii BeHO3HMII TpoM603, BapdapuHOBIIT HEKPO3 LIKi-
P, LyKpoBuii fiabet 2 TUITY, [UPPO3 MeUiHKY, FeapUHPE3UCTEHTHICTb.
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Dear Editor

Cryptococcal infection affects the lungs and central nervous system (CNS) of people with HIV
infection/AIDS; relapses are related to high mortality, and immune reconstitution inflammatory
syndrome (IRIS) should be a concern [1-5]. This syndrome may appear as unmasking IRIS after the
beginning of highly active antiretroviral therapy (HAART), or paradoxical IRIS during the treatment
of cryptococcosis from one to six months after the initiation of this treatment [2-4]. The IRIS occurs
due to the recovery of cryptococcus-specific immune responses, manifested by fever, headache,
seizures, hemiplegia, paraplegia, dysarthria, lymphadenopathy, lung nodules and infiltrates, cerebral
edema and abscess [2]. Following the HAART, up to 45% of HIV/AIDS patients with cryptococcal
meningoencephalitis may have a risk of lethal IRIS, similar to the post-infectious inflammatory
response syndrome (PIIRS) in non-HIV transplant recipients with cryptococcal meningoencephalitis,
after the immune conditioning reduction [4,5]. Either IRIS or PIIRS can cause deaths of up to one-third
of affected people [4,5]. Their management includes restarting amphotericin B therapy (or increasing
the fluconazole dose to 1200 mg daily) and associated higher doses of dexamethasone for severe CNS
inflammation, besides reduction of intracranial hypertension [2].

We read with interest the article published in this Journal by Volos LI and Stoliar HL focusing on
findings of cryptococcal lesions in the lungs and central nervous system of autopsied patients diagnosed
with HIV infection and AIDS [5]. Pathological data of three women and one man between 32 and
55 years of age with antecedent of under- or misdiagnosed secondary diseases and/or inadequate
treatment; two presented associated pulmonary lesions, and two had disseminated lesions to liver, spleen,
mesenteric lymph nodes, and ovaries. Meningitis and meningoencephalitis were found in all patients
with disseminated cryptococcosis as the major ominous prognostic factor of the course of disease; in
the lungs, there were interstitial infiltrates of round-cells, granulomas containing cryptococci, besides
lympho-macrophage reaction with multinucleated cells [5].

The authors emphasized the fatal outcomes of pulmonary infections, with the presence of fungi
within the capillaries, and the giant cells of type Langhans; they also cited the mortality from pulmonary
cryptococcosis by the year 2000 (up to 74%) in the HIV-infected, and these fatalities were associated
with disseminated disease [5].

In this scenery, some comments on additional literature data may be useful [1-4]. A male patient in his
40s presented with weight loss, fever, headache, vomiting, disorientation, diplopia, neck rigidity, Kernig’s
and Brudzinski’s signs, and had the diagnosis of HIV infection and CD4 cell count of 22 cells/mm3; the
chest X-ray and imaging studies of the brain were normal, but cryptococcal antigen was detected in the
CSF and serum, and C. neoformans was isolated in the CSF [3]. He underwent two weeks of liposomal
amphotericin B and flucytosine, and 8 weeks of fluconazole with clinical and laboratory improvement;
4 weeks later used HAART (tenofovir disoproxil fumarate, emtricitabine, and dolutegravir) [3].
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There was no neurological sequel after this episode of cryptococcal meningitis, but one year later,
there was a relapse of meningoencephalitis by C. neoformans non-resistant to fluconazole, which was
successfully controlled; the authors stressed the needed studies to establish the duration of secondary
prophylaxis, besides effective options to optimized induction and consolidation treatment [3]. Worthy of
note was the Brazilian autopsy study of a 33-year-old male with HIV/AIDS who died due to generalized
infection caused by Mycobacterium avium-intracellulare complex that affected both lungs, kidneys,
adrenals, spleen, and liver, besides lymph nodes, without infectious involvement of the CNS [1]. The
prostate evaluation revealed an unexpected (2.0 x 2.0 cm) cryptococcoma containing abundant yeast
forms either unviable or in single twinning by the Mucicarmin staining, as well as a total absence of local
inflammatory reaction [1]. The cryptococcosis was restricted to the prostate, in an HIV-AIDS patient
who died because of immunosuppression and widespread mycobacterial infection [1]. The authors
emphasized that this patient never utilized medicines against cryptococcal infection, and the prostate of
AIDS patients may be a focus of persistent and recurrent infection by these fungi, even after a specific
therapy [1].

The case studies of potentially severe conditions can enhance the suspicion index among non-specialist
healthy care workers, contributing to stablish early diagnosis and prompt adequate management, which
result in better outcomes.
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