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Axryanprictb. Cepefi XiHOK PeNpORYKTMBHOIO BiKy /eJioMioMa MaTKy BUABNAETbCA B 12-30%, rimepmmacTuyHi
mpouecu eHoMeTpiro y 10-18%, agenomios y 12-50%. IloegnanHa nejioMioMy MaTKM 3 TilepIUIACTMYHMMU IIPOLECaMy
€HJIOMETPII0 3yCTpivaeTbca B 23-42% BUNA/IKiB, i3 BHY TPILIHIM reHiTaIbHUM eHfoMeTpiosoM y 11-18%, y pasi reniTanbHoro
€H/IOMETPi03Yy MaTOMOTiYHI IPOLECH EHJOMETPII0 JiarHOCTYIOThCA B 31,4% XBOpUX.

ITinb: BUSHaUEHHS NPEIUKTOPIB PO3BUTKY JOOPOAKICHUX NMOENHAHNX i COMTApHUX NMporidepaTMBHUX 3aXBOPIOBaHb
MaTKM IUIAXOM BUBYEHHS CTaHY COMATUYHOTO 3[IOPOB’Sl Ta aKyLIepChKO-TiHEKOJOTiYHOrO aHaMHe3y Y >KiHOK
PENpORyKTUBHOTIO BiKY.

Marepianu Ta MmeTopu. IIpoBeieHO aHKETYBaHHA 3 METOIO BYBYEHHA K/IiHIYHMX Ta aHAMHECTVYHNUX IIOKA3HMKIB, 1110
BUKOPUCTOBYBA/INCD /I BUSHAYeHHA PaKTOPiB pU3MKy GOPMYyBaHH:A TOEHAHNX i CONITapHUX poTidepaTuBHMX IPOLieciB
Matky 210 XiHOK penpofyKTUBHOTO BiKY, 3 AKuX 180 maljieHTOK 3 poridepaTuBHIMM 3aXBOPIOBAHHAMY €HJI0- 1 MioMeTpis
Ta 30 300pOBUX XIHOK KOHTpOobHOI rpymu. OcHoBHy (I) rpymy ckmamy 90 XBOpuX 3 HOEFHAHUMM IIpotidepaTUBHIMU
mpouecamy Ta rpyny nopisHaHH: (II) - 90 manieHTOK 3 130/1bOBaHMMY ITPOJTihepaTBHUMI IpOLecaMIt MAaTKIA.

Pesynmpratu. JInA >KiHOK 3 J/1efioMiOMOI0O MaTKM y TIO€HAHHI 3 TilepIVIaCTUYHMMMU TIpollecaMy eHJOMeTpisf Ta
aJIleHOMIO30M, a TAaKOX IIPM COJMITApHMX TillePIUIACTUYHMX IPOLiecaX €HJOMETPisd XapaKTEpHUM € CTaplUMii BiK, HDK y
IIALli€HTOK 3 COIITapPHOI0 JIeJIoMiOMOI0 Ta afieHoMio30M (p<0,01). AHas1i3 aHAMHeCTUYHYIX JAHUX )KIHOK 3 TporTidepaTuBHIMMA
3aXBOPIOBAaHHAMM MATKJ BYUSBYB B 1,4 pasy Oi/IblIy 4acTOTY IlepeHeCeHMX AUTAYMX iHPeKIiiiHIX 3axBoproBaHb (p<0,01).
Y pasi moegHaHyx nporidepaTMBHUX 3aXBOPIOBAHb MaTKIU OXXVPIiHHA 3yCcTpivanoch yacrinre y 1,6 pasu, IfyKpoBuii fiabet
Ta XpOHIYHMII mieoHedpuT y 1,3 pasmu, Bapuko3Ha XBopoba y 2,3 pasy, aTepoCKIepOTMYHNI KapRiOCKIepo3 y 2 pasi,
HeJIPOLVPKYIATOPHA AUCTOHIA y 1,8 pasu, CMHAPOM IO pa3HeHOro KUIIKiBHMKA ¥ 2,2 pasi, a )KOBYOKaM sIHa XBopoba y 1,6
pasiu piflie, HDK y >KiHOK 3 COMiTApHUMIU IIpOostiepaTBHUMIY 3aXBOpIOBaHHAMM MaTku (p<0,01). ¥ iHOK 3 IO€gHAHNMMA
Ta COMiTAPHMUMIU NpoidepaTMBHIMI 3aXBOPIOBAaHHAMY MaTKI y 6,5 Ta 6,2 pas3y 4acTillle Majia Miclje rirepIroaiMeHopes,
a TakoX y 10 pasiB wacTinre anpropgucmeropes (p<0,05). JKiHkM 3 mMOeTHAHMMU Ta COMITAPHUMIU TIponidepaTUBHIMU
3aXBOPIOBAHHAMM MaTK! HapopKyBamu B 1,4 Ta 1,2 pasu pigiire, Manu 6inpury Kinpkicts aptudiniitaux abopris B 3,1 ta 2,6
pasi, MUMOBIIBHUX BUKUAHIB B 4,7 Ta 4,4 pasu (p<0,05), HOpiBHAHO 31 3gopoBuMM >kiHKaMu. 11,1% >KiHOK 3 IO€FHAHNMMA
Ta 14,4% 3 coniTapHUMU IpoTidepaTBHIMI 3aXBOPIOBAHHAMI MaTKV CTPXX/aIM Ha MepBUHHe a60 BTOPUHHE HETUTi I
(p<0,05).

BucHoBok. IIpoBeneHe JOCTIKeHHA CBITYNTD, 10 B iHinjaliil Ta mporpecyBanHi nponipepaTMBHMUX IpOLeCiB eHo- i
MioMeTpis, K P IX COMTaPHOMY, TaK i IOEHAHOMY PO3BUTKY 3HaUHY POJIb Biflirpae cTaH npeMopbifHoro ¢ony.

KnrouoBi cmoBa: neitomiomMa MaTKy, afleHOMiO3, TilepIIaCTMYHI IpOLeCH eHAOMeTpid, AKICTb >KUTTA >KiHKM,
penpofyKTUBHA QYHKIIif, MEHCTPyaabHa QYHKIif, eKCTpareHiTalbHa MaTOMOTIA.
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AKTya/IbHICTb. Ho IOOPOSIKiCHNUX
nposidepaTHBHIX 3aXBOPIOBAHb MATKV HATIEXKNTD
7Ie110MiOMa, aJIEeHOMI03 i rinepraacTuyHi nmpouecu
engometpis [1]. Cepep XiHOK penpofyKTMBHOTO
BiKy JeilomMioMa  MaTKM  BUABIAETbBCA B

12-30%, rimepruracTM4Hi IPOLEeCH €eHIOMETpisa
- y 10-18%, w4vacrora ameHOMiO3y JocArae
12-50% [2-5]. Jlo6posikicHi rimepruracTuyHi
Iporecu eHjfo- 1 MioMmeTpid MNpUBOJATH [0
3HVDKEHHA AKOCTI JXUTTA JKiHKM, ITOPYIIEHHIO
il pempogyKTMBHOTO 3[OPOB’Sl Ta € NPUYMNHOI
conjjianbHOl pmesamantarnii [6-8]. Tocuth dYacTo
PO3BMBAIOTHCA MOENHAHI 3aXBOPIOBAHHA €HJO- i
MiOMeTpid: MiOMa MaTKU 3 TilleprIacTUYHUMU
IpornecaMmy  €HAOMETpiA  3yCTpiyaeTrbca B
23-42% BUIAJKIB, i3 BHYTPIIIHIM T€HiTaJIbHUM
eHgoMmeTpiosom y 11-18% [9-11]. Bimomo, o
IIpY TEHITaJTbHOMY €HJOMETPio3l IaTOJIOrivHi
IIPOLIECH €HIOMETpisA miarHOCTyoThcA B 31,4%
xgopux [12, 13]. MHOXUHHICTD JOOPOSKiCHUX
IYXJIVH i CMHXPOHHICTD IX BUHMKHEHHA 3a3B/Yan
PO3LIHIOETHCA AK IPOTHOCTUYHO HECIIPUATIVIBUMI
YMHHUK, AKUM CBIAYUTH TIPO  aAKTUBHICTH
nporidepanii  Ta  BUKIMKAE ~ OHKOJIOTIYHY
HAacTOpO>KeHicTh [14-16].

[Ipn CUHXPOHHOMY PO3BUTKY
nporidepaTuBHIX 3aXBOPIOBaHb MaTKA
BigMidyeHi 6aratodakTOpHi B3a€EMHI BIUIMBY, 5Ki
HIPUBOAATH IO OOTSDKEHHS KIIHIYHMX IIPOSBIB,
30i/IbIIeHHS MBUAKOCTI Mportidepariil, 3SHMKeHHS
eQeKTMBHOCTI  TpajuLifHMX  JKyBaJIbHMUX
HigXO0MiB, BIICOKOI YacTOTU penuauBiB
[17-19]. Pasom 3 TuM, OJHOYACHICTb PO3BUTKY,
nopibuicte 1mpemopbigHOTO (POHY, KITIHIYHMX
NIpOABIB, BKa3yIOTh Ha JMOBIPHICTb ICHYBaHHA
YHIBEpCa/lbHUX MeEXaHi3MiB, #AKi IHIYKYIOTb
HaToJIOTiYHi IposnidepaTuBHi Mpolecyu MaTKM Ta
CTUMYJTIOIOTD TIOfJ/IBIINI iX pO3BUTOK [20].

Buasnenns IPUYMHO-HACTIJKOBUX
3B’A3KIB MK CTaHOM COMAaTMYHOTO 3[JOpPOB’A,
aKyIlIepChKO-Ti1HEKOIOTIYHUM aHaMHe30M
Ta (OPMYBaHHAM NOENHAHUX 1 COJTapHUX
rinepnaacTUYHUX IPOLECIB €Ho- 1 MiomeTpid
y KIHOK PEeNpOAYKTUBHOIO BIKy € aKTya/JIbHUM
JUIs1 pO3pOOKY i OOTPYHTYBaHHS TaTOreHE TUYHIX
migxoniB o  mpodimakTuku i JIiKyBaHHA
nposidepaTHBHIX 3aXBOPIOBAHb MATKIL

Linb: BU3HAYE€HHA NPEIUKTOPIB PO3BUTKY

NOOPOSIKICHMX ~ TO€RHAHUX i  CONTapHUX
nposidepaTMBHUX 3aXBOPIOBAHb MATKV IIIIXOM
BUBYEHHA CTaHy COMATMYHOTO 3[[OpOB’S Ta
aKyIIepCbKO-TIHEKO/IOTIYHOTO aHAMHEe3Y Y XKIHOK
PENpOAYKTUBHOIO BiKY.

MATEPIAJINN TA METOIM

o mocnimkeHHsa BkmiodyeHo 210 JKiHOK
PeNpOAYKTUBHOIO BiKy, 3 AKkux 180 marjieHTOK
3 mposnidepaTUBHUMM 3aXBOPIOBAaHHAMM €HJO-
1 MioMeTpid, AKMX TOCIITani30BaHO 3 METOI0
0oOCTe)XeHHsI 1 JIiKyBaHHSA B TiHEKO/IOTriuHe
BiggineHHa ta 30 30pOBUX >KIHOK KOHTPOJIbHOI
TPyIN, SAKi MpOXoavIn NpodiTaKTUIHNUIT OIJIAL
y aMmOymaropHOMy BiffiiieHHi aKylIepcbKoO-
riHEKOJIOTiYHOTO CIIOCTEPEIKEHHA KHII
«KMIIB Ne3», mo € kaiHiuHOW0 6a3o10 Kadenpn
akymepcrsa i rinekosnorii Ne3 HMY imeni O.O.
Bboromonbus. ITanienTok 3 mponidepaTuBHUMU
3aXBOPIOBAaHHAMM  MAaTKM  PO3IOAIIEHO  Ha
OCHOBHY Ipymy i rpyny nopiBHAHHA. OCHOBHY
(I) rpyny ckmamum 90 XBOopuX 3 IOETHAHUMU
nponidpepaTMBHUMM — IpoIlecaMy  €HHo- i
MioMeTpif, B AKy yBiinummM Tpu migrpymm: IA
— 30 >XiHOK 3 JIefiloMiOMOI0 MaTKM B IIOENHAaHHI
3 ameHoMiosom; Ib — 30 3 jreifomioMOI0 MaTK; B
HO€THAHHI 3 JOOPOSAKICHUMM TillepIUIacTUYHUMMU
npouecamu enpomMerpis; IB — 30 3 seitoMioMo1o
MaTKM B IIOEIHAaHHI 3  aJeHoMio3oM 1
NOOPOSIKICHMMY TilepIUIaCTUYHMMMU IPOLiecaMu
€HJJOMeTPif.

Ipyny nopiBussuus (II) ckmamm 90 manieHTok
3 130/IbOBaHMMM TillePIIACTUYHMMU IIPOLieCaMm
€HJJ0- 1 MioMeTpid, AKUX PO3IOJIIEHO Ha TPpU
nigrpynu: IIA - 30 manieHTOK 3 i307bOBaHONO
neitomiomor0 Matky; IIb - 30 3 i3omboBaHUM

agenomiosom; IIB - 30 3 i3ompoBaHUMU
NOOPOSIKICHMMY TilepIUIaCTUYHMMMU HPOLiecaMu
€HJJOMeTPif.

Kputepii BK/IIOU€HHA O OCHOBHOI TpynM Ta
Ipyly NOPiBHAHHA: BiK 18-45 poKiB, HasABHICTb
jiefioMioMI MaTKM B MO€EIHaHHI 3 aJileHOMiO30M
1 HOOPOSIKiCHUMU rinepnaacTUYHUMM
mporecaMyu  eHjoMeTpis  abo  i3omboBaHi
dopmu mponipepaTMBHUX IpoLeCiB eHAo- i
MmiomeTpisa. Kpurepii BUK/IIOYEHHA: OHKOJIOTIYHI
3aXBOPIOBAaHHs B TeIlepilllHiil yac abo B aHaMHe3l,
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Mpennkropmn po3BuTKy OBPOSIKICHNUX NMPONihEPATUBHAX 3AXBOPIOBAHL MATKM Y XIHOK PEMPOAYKTUBHOIO BiKy

TOCTpl  3amajsbHi  3aXBOPIOBAHHA,  TsAXKKa
COMaTMYHA IIATO/NOriA, MTYXJIMHU A€YHMUKIB,
BariTHICTH a00 JIAKTALlisA.

y paMKax OOCTimKeHHSA IIPOBENEHO

aHKETYBaHHA 3 METOK BMBYEHHA KIIIHIYHUX
Ta aHAMHECTUYHUX ITOKa3HUKIB, 110
BUKOPYICTOBYBA/IVICh /I BUI3HA4eHHA (PaKTOpiB
pu3uKy (GOpMYBaHHS IO€NHAHUX i COMITapHMUX
npornidepaTMBHUX MPOLIECIB MaTKIA.

JOoCmi>)KeHHsA IpPOBEJNEHO BiANOBIAHO [0
NpUMHOUIIB [e/TbCiHChKOI JeKmapalii i IOrogKeHo
Kowmiciero 3 nutanp 6ioeTudHOi ekcrepTusu Ta
€TUKI HayKOBUX IOCTi>KeHb Ipy HanjionanbHOMY
MepuuHOMY YHiBepcuteTi iMeHi O.O. boromonbia
(mporoxon Ne191 Bix 27.01.2025). Ha npoBeneHHs
DOCIIPKEHb, [IaTHOCTUYHMUX 1 JIIKyBaJIbHUX
3axXO0/jiB OTpMMaHO iHPOPMOBAHY 3TOY XKiHOK.

CraructryHa o6OpobKa HaHMX BUKOHaHA
3 3aCTOCYBaHHAM KOMITIOTEPHOI IpOrpamu
«Statistica  13.3.721». [JocToBipHicTb pisHULI
IIapaMeTPUYHMUX  JJAHUX OLIHIOBA/IN 3a
kputepiem CriofieHTa. Pesynbrati BoCiiKeHHs
HpefiCTaB/IeH] SIK CepefiHi + CTaHapTHa MoXuOKa/
crangaptHe Bigxwrenus (M=SE/SD). Pisuuipo
MDK TpynaMyu BBaXKaly [JOCTOBIpHOIO IIpu
3HaveHHi p<0,05.

PE3YJIBTATU JOCIIIKEHHA

[IpoBemenuit  aHanmi3 BiKOBMX  KaTeropin
JKIHOK KOHTPOJIbHOI TPyl BUABUB, 10 13
(43,3%) mnanieHTOK Mamu BikK «26-35 poOKiB»,
9 (30%) — «36-45 pokiB» Ta 8 (26,7%) — «19-
25 poki». CepeniHiil BiK >XiHOK KOHTPOJIbHOI
rpynn ckimap 29,4+1,2 poku. binbuictb XBOpUxX
0CHOBHOI rpynu (44,4%) Manu BiKOBY KaTeropito
«26-35 pokiB» (tabm. 1). Sk cBigyatp oTpuMaHi
HaMIM JlaHi, IIO€ETHAHHA J/eOMIOMM MAaTKU 3
rineprnaacTUYHMMM  IIpoLiecaMy  €HJOMETpid
(IB) mocroBipHO pifuie 3ycTpivanoch y >KiHOK
BikoMm 19-25 pokiB (16,7%), wacrime y 26-
35 (40,0%) i 36-45 poxkiB (43,3%) (p<0,001).
I[ToegHaHHA nejioMioMM MaTKM 3 aJIeHOMiO30M
(IA) mnaityacrime BUABIANOCH Y SKiHOK 26-35
poKiB (46,6%), pimme y BikoBux rpymax 19-25 i
36-45 pokiB (26,7%) (p<0,01). Y nigrpymni IB, npu
MOEMHAHHI /IefioMioMM MaTKM 3 afleHOMIiO30M Ta
IHOOPOSIKICHUMY TilepIUIaCTUYHMMU IPOIiecaMy

€HJJOMETPis, IIpeBalTIoBaIN MMAliEHTKN BiKOM 26-
35 (46,7%) i 36-45 pokis (40,0%) (p<0,01).

Y rpymi nopiBHAHHA 6y/10 6iblIIe )XKiHOK BIKOM
26-35 (42,2%) Ta 36-45 pokiB (35,6%) (Tabmn. 2).
IsonpoBaHi rinepracTiyHi IpoLecy eHoMeTpis
(IIB) mpeBanmtoBanu y iHok 36-45 pokiB, pipmie
BOHM 3yCTpi4anuch y mamieHToK 19-25 pokis
(13,3%) (p<0,01).

IsonpoBanmit  ame”omios  (IIB)  wacrime
BUABIABCA Yy IALIEHTOK BikoM 19-25 pokiB
(36,7%) Ta 26-35 pokiB (40,0%), pigire y Bini 36-
45 pokiB (23,3%) (p<0,01). I3onboBana neriomioma
matku (ITA) gacrime giarHocroBana y 26-35 pokis
(46,6%) Ta y 36-45 pokis (36,6%) (p<0,001).

B pesynbrari aHaji3y aHaMHECTMYHMX [JaHUX
BUABJIEHO JJOCTaTHbO BUCOKY YaCTOTY JUTAYMX
iHpexiiHNX 3aXBOPIOBaHb Y  OOCTEXEHMX
MAlliIEHTOK OCHOBHOI Ipyny IIpU NOPiBHAHHI 3
JKIHKaMJ KOHTPOJIbHOI rpymiu (Tabn. 3).

Amnasi3 aHaMHEeCTMYHMX JIaHMUX >KiHOK Tpynu
IIOPiBHAHHA TAKOXX BKAa3ye€ Ha BMCOKY YacTOTy
IUTAYMX  iHQeKIiIHMX  3aXBOPIOBaHb, IO
IEpEeBUIIYE IIOKA3HMKM OJKIHOK KOHTPOJIbHOI
rpymu (Ta6m. 4).

Y manieHTOK KOHTPONBHOI IPynM B IPOLECi

OOCTeXKeHHA  BUKIIOYEHO  eKCTpareHiTaJbHY
I1aTOJIOTII0, HAABHICTD AKOI CIyTyBaia KpUTEPIEM
BUK/IIOYEHHA. Amnarnis €KCTpareHiTaJIbHNUX

3aXBOPIOBaHb Y TALIIEHTOK OCHOBHOI TIPyIN
II0Ka3aB BJCOKY PO3IOBCIOIPKEHICTb XPOHIYHUX
3aXBOPIOBaHb IIIYHKOBO-KMIIKOBOIO TPAKTY:
55,5% BumajkiB (racTpuT, BUpa3KoBa XBOpoOa,
CUHJIPOM IIOJJPa3HEHOT 0 KUIIKiBHUKA),
reraTo6imiapHoi - 20,0% (>koBYOKaM sSHa XBOpO6a,
IIAHKpeaTur), cepueBo-cyimHHoi -  81,1%
(rimeproHiyHa XBOpOOa, HEMPOUMPKY/IATOPHA
IVICTOHIA, aTepOCKIEPOTUYHMUI KapHiOCKIEPOs,
BapuKO3Ha XBopobOa), cedoBmpinbHoi - 31,1%
(mienoHedpuT) CUCTEM Ta €HJOKPMHHOI TATOMOTi]
- 833% (uykpoBuit piaber, ayTOIMyHHUII
TUPEOIANT, OKUPiHHA) (TabI. 5).

BimoMocTi Mmoo ImepeHeceHMX 1 HaAgBHUX
€KCTpareHiTa/JIbHNX 3aXBOPIOBaHb  IAIIIEHTOK
TPYIIV OPiBHAHHS HaBeleHO B Tabmuii 6.

AHani3 eKCTpareHiTaJlbHUX 3aXBOPIOBaHb
HalieHTOK i3 comitapHMMU TpornidepaTMBHUMU
IIPOLIECaMI MaTKV TAKOXX BUABUB BUCOKY 4aCTOTY
IIaTOJIOTIYHMX  CTaHIB  IIJIYHKOBO-KMIIKOBOTO
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TPaKkTy, remarobimiapHoi i cepueBO-CyaMHHOI
CHUCTEM, a TAaKOXX OKMpiHHA. Tak, i3 3aXBOpIOBaHb
IITYHKOBO-KMUIIIKOBOTO TPAKTY i remarobimiapHoi
CUCTEMM y TALIIEHTOK TPynu IOPiBHAHHA
BUSB/ICHO B 1,6 pasu 4vacrille >XOBYOKaM SHY
XBOpoOY, HX y >kKiHOK ocHOBHOI rpymn (p<0,05).
IIpore, 4Yacrime y OCHOBHIN TPyIli XBOpUX MaB
MiClle CHMHJPOM IIO[pasHEHOr0 KUIIKIBHMKA B
2,2 pasu, HeMpOUMPKYIATOpHA OUCTOHIA B 1,8
pasy, aTepOCKIEPOTUYHUI KapHAiOoCKIepo3 B 2
pasu, BapMKo3Ha XBopoba B 2,3 pasu, IyKpOBUI
miabet Ta XpoHiuHMI nienoneppur B 1,3 pasu ta
OXXMPIHHA B 1,6 pa3y, NOPiBHAHO 3 ITOKa3HMKaAMM
KiHOK rpynyu nopiBHsaHHA (p<0,05).

Y Tabmui 7 HaBeEeHO XapaKTepUCTUKY
MEHCTPYaTbHOI byHKuii 00CTeXEHNX
nanienTok. IlpencraBneni paHi cBifgyaTh, MO
JKIHKM KOHTPOJBHOI TPyny Maay HOPMaJIbHUMI
MEHCTPYaJIbHMII LMK/ 3BepTae Ha cebe yBary,
10 y IALi€EHTOK OCHOBHOI Ta IIOPiBHANIBHOI
rpyny 6,5 ta 6,2 pasy 4acTinie Maau micue psAcHi
MEHCTpPya/bHi BUMi/NIEHHsA, a TakoX y 10 pasis
yacTime — Oomoo4i MeHCTpyaulii HOPiBHAHO 3
JKIHKaMy KOHTPO/IbHOI rpymu (p<0,05).

JlaHi aKylepchbKO-TiHEKONIOriYHOTO aHAMHE3y
MAIIIEHTOK OCHOBHOI Ta KOHTPOJIBHOI TPyl
IpeficTaB/eHi B Tabmunii 8.

[Tonorn B ocHOBHIN rpymi mam 54 (60,0%)
IaLieHTKN, B Ipymni nopiBHAHHA — 64 (71,1%)
(tabm. 9), mo B 1,4 Ta 1,2 pasm pinire, HIX y

KOHTponbHiN rpymi (83,3%) >xiHok (p<0,05).
3Beprae Ha cebe yBary 3Ha4YHa KiJIbKiCTb
apTudiniiiHnx abopTiB y NaliEHTOK OCHOBHOI
(51,1%) ra rpynu mnopiBHsaHHA (43,3%), wmo
HepeBNIlye NOKAa3HUK Ipymy KOoHTpoio (16,7%)
B 3,1 ta 2,6 pasm (p<0,05). CyrreBa pisHMIA
TAKOXX  IIPOCTEXYETbCA  IWIOJLO  ITOKa3HMKA
MVMOBIIbHMX BUKUJHIB, KIUIbKICTD AKUX Y
ocHOBHiN rpymi (15,6%) Ta rpymni HnopiBHAHHA
(14,4%) nepepniryBasa JaHUI IOKa3HUK B 4,7 Ta
4,4 pasu XiHOK KOHTponbHOI rpymn (p<0,05). 10
(11,1%) manienToK ocHOBHOI rpymu ta 13 (14,4%)
TPyIy NOPIBHAHHA CTPaXK/ja/ly Ha IepBUHHE a0
BTOPMHHE HEIUTiIfA.

Takum 4YMHOM, IIpOBefieHE NOCTiIKEHHA
CBiIYMTH, L0 B IHiNjamil Ta mporpecyBaHHi
npornidepaTMBHUX IPOLIECIiB eH/0- i MioMeTpis, K
IIpK IX CONMITApHOMY, TaK i IOEAHAHOMY PO3BUTKY
3HauHy pOJIb Bifjirpae cTaH mpeMopb6iTHOro
¢oHy. VYV pasi moegHaHMX Ta CONITApPHUX
nponidepaTMBHUX ~ 3aXBOpIOBaHb MaTKM B
MOPAAKY 3POCTAaHHA 3HAYYLIOCTI HaJ3BUYANHO
aKTyaJIbHMMI BVABWINCD HACTYIHI (akTopu:
€HJOKPMHHI 3aXBOPIOBaHHA + BIK; CepleBO-
CyOVIHHI 3aXBOPIOBaHHA + BIK + €HJOKPMHHI
3aXBOPIOBAHH:A; XBOPOOU HITYHKOBO-KMIIIKOBOTO
TPaKTy + CepLeBO-CyIMHHI 3aXBOPIOBaHHA +
BiK + eHJOKPMHHA IIaTO/OTif; OCOONMMBOCTI
MeHCTpyanbHOI (QYHKIII + BiK + eHJOKpMHHI
3aXBOPIOBaHHA.
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Posmnopin 3a BikoM nanieHTok ocHOBHOI rpynu (a6c¢., (M+m, %))

Tabnuys 1

Iiprpyma IA, n=30

Iligrpymna Ib, n=30

Iliprpyma IB, n=30

Bcporo, n=90

Bix e L), | MEm), || MEm), || (M),
% % % %
19_2.5 I 8 26,7+4,1 5 16,7+£2,9 4 13,3124 17 18,9+1,3
POKiB
26-35
. II 14 46,6+4,3 12 40,0+3,7 14 46,7+3,8 40 44.4+1,5
pOKiB
36-45
. 111 8 26,7+4,1 13 43,3+3,9 12 40,0+3,7 33 36,7+1,4
POKiB
o1 11001 o1 - 110,001 p I -11<0,001 p I -11<0,001
II - I11<0,01 p I-111<0,001 pl-I11<0,001 p1-I11<0.001
b : : p II - 111<0,01 p II - 111<0,01
Tabnuys 2
Po3nopin 3a BikoM nanieHToOK rpynu nopiBHsaHHs (a6c., (M+m, %))
Iiprpyma ITA, Iipgrpymna I1b, Iliprpyma IIB, _
n=30 n=30 n=30 Bcporo, n=90
B (Mm) (Mm) (Mm) (Mm)
+m), +m), +m), +m),
n % n % n % n %
19-25
. I 5 16,74£3,2 11 36,7+3,6 4 13,3424 20 22,2+1,4
POKiB
26-35
. 1I 14 46,6+4,1 12 40,0+3,7 12 40,0+3,6 38 42.2+1,6
POKiB
36-45
. III 11 36,6+3,9 7 23,3+3,5 14 46,7+3,9 32 35,6+1,5
pOKiB
p I - 11<0,001
pI-1I<0,001 pI-111<0,05
] ] p 11 - 111<0,01 p I - I11<0,001
p I - 111<0,001 p I1-111<0,05 11 - 111<0,01
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Tabnuys 3

ITepeneceni puta4i indekuiiini 3aXBopIoBaHHA y HAl[iEHTOK 3 OEMHAHIMY TillepIIaCTHYHVMHA

NpoIeCaMy MaTKM Ta KiHOK KOHTPONbHOI rpymu (abc., (M+m, %))

Iliprpyma Iliprpyma Iliprpyma IB, KonTponpHa
IA, n=30 16, n=30 n=30 rpymna, n=30
3axBopIOBaHH:A
n (M+£m), % n (M+£m), % n (M+£m), % n (M+£m), %
BiTpsiHa Bicna
19 | 63,3+4,6% | 16 53,3%£3,7 18 | 60,0£3,6% | 14 46,7+4,5
Kip
9 30,0£4,4* | 10 | 33,3%£3,4* 8 26,7+3,3 6 20,0+4,1
Kpacnyxa
14 46,7+4,8 15 | 50,0£3,7¢ | 13 43,3+3,5 11 36,7+4,4
Enigemiunmit mapotur
7 23,3+4,0% 6 20,0£3,1 7 23,3+3,1* 4 13,3+2,9
IIpumimxka: *— JOCTOBIPHICTb BiJHOCHO KOHTPOIbHOIL rpyny, p<0,05
Tabnuus 4

ITepeneceni pura4i indekuiiini 3aXBoprOBaHHA y HAI[iEHTOK 3 i30/1bOBaHUMN IilepIIIaCTIYHUMN

MPoIleCaMy MaTKM Ta >KiHOK KOHTPONbHOI rpynu (abc., (M+m, %))

Iliprpyma Iigrpyna .
1A, n=30 115, n=30 Iigrpyma IIB, KonTponbHa
n=30 rpyna, n=30
3axBoproBaHHA
n (M+£m), % n (M+£m), % n (M+£m), % n (M+£m), %
Birpsana Bicnia
19 | 63,3+4,3* 17 | 56,7+3,9* | 20 | 66,7£3,8* 14 46,7+4,5
Kip
8 26,7+3,1 7 23,3+2,8 9 30,0+2,5* 6 20,0+4,1
Kpacnyxa
15 | 50,0+3,7* 13 43,313,1 14 | 46,7+£3,2F 11 36,7+4,4
EnigemiuyHmit mapotur
6 20,0£3,1* 7 23,3+£2,9* 5 16,7£2,1 4 13,3+£2,9

IIpumimxka: *— BOCTOBIpHICTb BilTHOCHO KOHTPOJbHOI rpymny, p<0,05
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Tabnuus 5
ExcTparenitanbHa HaTONOTiA y MAI[iEHTOK 3 MO€NHAHMMU TIiNepIUIACTIYHIMH IIPOLecaMi MaTKI
(a0c., (M+m, %))
Iliprpyma Iliprpyma Iipgrpyma IB, Bcporo,
IA, n=30 1B, n=30 n=30 n=90
3axBoproBaHHA
n |[(Mtm),%| n |(M+tm),%| n |[(Mzm),%| n |(Mztm), %
XpoHiUHMII TACTPUT 11 | 36,7+4,1 9 30,0+£3,5 | 10 | 33,3%£3,8 | 30 | 33,3%£3,2
Bupaskosa XB0p06a HUTYHKY 3 10,0 £3,2 2 6,7 £2,1 4 13,3+2,3 9 10,0+1,3
JKoByokam’siHa xBopoba 4 13,3+3,3 3 10,0 £2,1 4 13,3+3,4 11 12,242.,4
XpoHiUHMIT TaHKpeaTUT 3 10,0 £3,1 2 6,7 £1,9 2 6,7£1,8 7 7,8+£1,2
Cunppom
IIOIPa3HEHOTO 3 10,0+2,9 4 13,3+3,1 4 13,3+3,3 11 12,2+1,5
KUIIKiBHMKA
lmeproniyHa XBopoba 6 20,0+3,2 8 26,7£3,5 | 10 | 33,3£3,4 | 24 | 26,7+2,3
Hertpo-umMpKynATOpHa IMCTOHIA 7 23,3+4,1 5 16,7+3,1 6 20,0+£3,5 | 18 | 20,0£L,8
ATepocKIepoTH I 30100229 | 3 | 10034 | 4 | 13336 | 10 | 11,1 £1,3
Kap/lioCKIepo3
BapukosHa XBopo6a 6 20,0+3,3 7 23,3+3,2 8 26,7+3,9 21 23,3122
LlykpoBuii giabet 5 16,7+3,7 4 13,3+3,4 6 20,0+£3,8 | 15 | 16,7+1,7
AyTOIMyHHMI TUPEOIOUT 4 13,3+4,6 4 13,3+2,9 5 16,7+2.8 13 14,4+1,4
Oxnpinua 14 | 46,7+4,3 16 53,3+3,6 17 56,7+3,2 | 47 52,2425
XpoHiuHMI nieJIOHe(l)pMT 8 26,7+3,7 11 36,7+3,9 9 30,0+3,5 28 31,1+1,4
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Tabnuys 6
ExcTparenitanbHa maTosnoris y NaljieHTOK 3 i301bOBaHMMU TillepIUIACTUYHUMU IIpoLiecaMy MaTKU
(abc¢., (M+m, %))
Iligrpyma ITigrpyma Iliprpyma IIB, Bcworo,
IIA, n=30 116, n=30 n=30 n=90
3axBoproBaHHs
(M+m), % | n |[(Mtm),%| n |[(Mtm),% | n |(Mzm), %
XpoHIYHMII racTpUT 23,34+2,6 13 43,3+4,1 10 33,3+3,1 30 30,0+2,0
Bupaskosa XBOpO6a LUTYHKA 6,7%t1,2 5 16,7125 3 10,0£3,6 10 11,1+1,3
JKoByokam’siHa xBopoOa 16,7+2,2 | 6 | 20,0£3,4 | 7 | 23,3%2,7 | 18 | 20,0£1,8
XPpOHiUHMII TAHKPEATUT 3,3+1,5 2 6,7+1,6 3 10,0+3,2 6 6,7+1,4
Cunpgpom
MIOJIPa3HeHOr0 3,3+1,7 2 6,7%+2,0 2 6,7+1,3 5 5,6+0,9
KUIIIKiBHMKA
lineproHiuyHa XBopoba 23,3+3,5 8 26,7+3,8 9 30,0+3,0 24 | 26,7+2,0
Heitpo-unpKynaTopHa JUCTOHIA 6,7t1,2 5 16,7+2.9 3 10,0+2,0 10 11,1+1,8
ATepocKIepOTI I 3313 | 2 | 67¢1,7 | 2 | 6716 | 5 | 56£10
Kappiocknepos
BapukosHa xBopoba 6,7£2,3 4 13,3+2,8 3 10,0+2,0 9 10,0+1,4
Llyxposwnit giabeT 10,0+2,0 4 13,3+3,0 5 16,7+2,5 12 13,3+1,6
AyTOiMyHHUIT TUpPEOIAUT 16,7+2,5 3 10,0+1,4 6 20,0+3,1 14 15,6+1,6
O>xnpiHHA 30,0+3,7 8 26,7+3,8 12 | 40,0+3,5 29 32,242.0
XpouiyHuii mienonepput 26,7+3,1 7 23,3+3,1 7 23,3+3,2 22 24,4+1,5
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Tabnuys 7
XapaKTepHuCcTIKa MEHCTPYanbHOI QYHKIIiT 06CTeKeHNX )KiHOK
(a0c., (M£m, %))
OcHoBHa rpyma, Ipyna nopisuannsa, | Konrponbha rpyna,
XapakTepHuCcTHKa MEHCTPYaTbHOL n=90 n=90 n=30
dynxuii

n M+m, % n M+m, % n M+m, %
Bix menapxe
—11-12 pokiB 18 20,0+1,8% 23 25,6+1,8* 24 80,0+4,5
- 13-14 pokiB 57 63,3+2,2% 51 56,7£2,1* 4 13,3+1,5
— 151 6inmbire pokiB 15 16,7+1,7* 16 17,8+1,6% 2 6,7%2,3
TpusanicTsp
MEHCTPYa/IbHOTO
LUKITY
—21-27 pHiB 21 23,3%1,9 20 22,2+2,0 6 20,0£2,6
- 28-30 gHiB 48 53,3+2,3 51 56,7%2,1 20 66,7%5,1
- 31-35 gniB 21 23,3+2,1* 19 21,1+£1,9* 4 13,3+£1,8
— 6inpire 35 gHiB - - - - - -
MeHcTpyanbHi BUineHHA
— pAcHi 59 65,6+3,1% 56 62,2+2,4* 3 10,0+1,3
— ToMipHi 31 34,4+2,2* 34 37,8+2,3* 22 73,3%5,1
— MisepHi — - — — 5 16,7121
bonrouicTh MeHcTpyaLii:
— 6e360micHi 25 27,8%2,1% 40 44,4+2,2% 28 93,3+2,6
- 6omoyi 65 72,2+3,1* 60 66,7+3,2* 2 6,7+1,5

IIpumimxka: *— BOCTOBIPHICTD BiTHOCHO KOHTPOJBHOI rpyny, p<0,05
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Tabnuus 8

XapakTepHCTHKa PeNPOAYKTHBHOI (PyHKIIil y MalliEHTOK OCHOBHOI Ta KOHTPONIBHOI rpyn (abc¢., (M+m, %))

Iligrpyma IA, Iliprpyma Ib, Iliprpyma IB, Kontponpna
ToKa3HMK n=30 n=30 n=30 rpyna, n=30
n M+m, % n M+tm, % n M+m, % n M=tm, %
1 monorn 12 40,0£2,5* 13 43,3+£3,1* 11 36,7+2,8% 16 53,3+3,1
binpmre 1 monoris 7 23,3+1,7* 6 20,0+1,5* 5 16,7+£1,9* 9 30,0+2,6
IITyuHi abopTn 15 50,0£2,9* 13 43,3+2,4* 18 60,0£3,2* 5 16,7£1,5
MumMoBinbHiI BUKUIHI 4 13,3+1,8* 4 13,3+1,6% 6 20,0+2,1% 1 3,3+0,9
Hennignsa 1 2 6,7+1,1 1 3,3+0,8 3 10,0+1,5 - -
Hennignsa 11 1 3,3+0,5 1 3,3+0,7 2 6,7+£1,3 - -
IIpumimxka: *— BOCTOBIPHICTb BilTHOCHO KOHTPOJbHOI rpymny, p<0,05
Tabnuus 9
XapaKTepUCTUKa PeNPORYKTUBHOI (PYHKIT y MallieHTOK IPyNy MOPiBHAHHS i Py KOHTPOIIO
(abc¢., (M+m, %))
Iiprpyma IIA, IIiprpyma IIb, Iiprpyma IIB, KonTponbHa
n=30 n=30 n=30 rpyna, n=30
n M+m, % n M+m, % n M+m, % n M+m, %
1 monorn 13 43,3+3,1* 16 53,3+3,5 14 46,7£2,8 16 53,3+3,1
binpure 1 momnoris 7 23,3+£1,9* 8 26,722 6 20,0£1,9* 9 30,0+2,6
HITyyni aboptu 13 43,3+2,9* 14 46,7+2,9* 12 40,0+2,7* 5 16,7+1,5
MumMoBinbHiI BUKUIHI 4 13,3+1,5* 5 16,7+1,8* 4 13,3+1,8* 1 3,3+0,9
Hennigmsa 1 1 3,3+0,7 3 10,0+1,3 1 3,3+0,9 - -
Hennippsa 11 2 6,7%0,9 4 13,3£1,8 3 10,0£1,5 - -

IIpumimxka: *— BOCTOBIPHICTD BiITHOCHO KOHTPOJIbHOI rpyny, p<0,05
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BYMCHOBKMU

1. JIna KiHOK 3 71eMIOMiOMOIO MAaTK! y MO€JHAHHI
3 TINEePIUTACTUYHMMM IIpOLleCaMy €HJIOMEeTpis
Ta aJleHOMIO30M, a TaKOX 3 COMTapHUMU
rinepnaacTUYHMMM IIpoLecaMyl €HJIOMEeTpid
XapaKTepHUM € crapimii Bik (36-45 pokiB),
HDK y IALIIEHTOK 3 COITApPHOIO JIEIOMiOMOIO
Ta ajieHoMio3oM (26-35 pokiB) (p<0,01).

2. AHanmis aHaMHeECTMYHMX  JaHMX  >KiHOK
PENpOAYKTUBHOIO BiKy 3 mpomideparuBHUMU
3aXBOPIOBAaHHAMM MaTKM BuUABUB B 1,4 pasu
OilbIly YacTOTy IIepeHeCeHNX AMTAYMX
indexuianx saxsoproBanb (p<0,01). ¥ pasi
HNO€NHAHNX TIpoTipepaTVBHMX 3aXBOPIOBaHb
MaTKM OXXMPIHHA 3YCTpidajioch 4YacTilie B
1,6 pasu, LykpoBuil jiabeT Ta XPOHIYHMIT
nienonedput y 1,3 pasu, BapukosHa XBopoba 'y
2,3 pasy, aTepOCKIEPOTUYHNI KapAiOCKIEPO3
y 2 pasu, HeMPOLMPKYIATOPHA AUCTOHIA y 1,8
pasy, CHMHAPOM IIOIPa3HEHOrO KMIIKiBHMKA
y 2,2 pasu, a >KOBYOKaM siHa XBopoba y 1,6
pasy piguie, HDK y OKIHOK 3 COMTapHUMU
npostidepaTMBHIMM 3aXBOPIOBAHHAMY MAaTKU

(p<0,01).
3. Y KiHOK penpojyKTMBHOIO BiKY 3 IO€JHAHUMU
Ta COiTapHUMU nponidpepaTMBHUMU

3aXBOPIOBAaHHAMM MaTKu y 6,5 Ta 6,2 pasu
yacTille Maja Micle rineprnoniMeHopes tay 10
pasiB yacrime anprogucmeropes (p<0,05).

4. JKiHKM 3 TO€IHAHMMM Ta CONITAPHUMHU
nposidepaTMBHIMM 3aXBOPIOBAHHAMY MAaTKU
HapomKyBanu B 1,4 Ta 1,2 pasu piniue, Manu
6inbury KinpkicTb apTudininaux abopris B 3,1
Ta 2,6 pasy, MMMOBIIbHMX BUKUJHIB B 4,7 Ta
4,4 pasn (p<0,05). 11,1% XiHOK 3 TOEFHAHNUMMU
Ta 14,4% 3 comitapHuMM nposnidepaTuBHUMU
3aXBOPIOBAHHAMM MaTKM CTpaXK/laliuM Ha
nepBuHHe 200 BropuHHe Hernians (p<0,05).

Ilogaka. Hapgaemo 1omAKy KepiBHULITBY
KHIT KMIIB Ne3 3a MOX/IMBICTb 0OCTeXXKeHHS Ta
NMiKyBaHHA IALIIEHTOK PENpOAYKTUBHOIO BIKY 3
HOENHAHVMU TACOMITapHUMMUIIPOTihepaTUBHUMMU
3aXBOPIOBAaHHAMM MaTKI.

Kondnikr iHTepeciB. ABTOpM  maHOTO
PYKOIIUCY CTBEPIPKYIOTb, 110 KOH(IIKT iHTepeciB

il YaC BUKOHAHHSA MOCAIMKEeHHs Ta HaIllMICAaHHS
PYKOIINCY BiICYTHIIL.

I>xepena pinancyBanH:. [IpoBeeHH: faHOTO
MOCTIJPKEHHSA Ta HAIMCAHHA PYKOIJCY BUKOHAHO
B pamkax H/IP xadenpu akyuiepcTsa i riHeKonorii
Ne 3 HanioHa/sbHOrO MEOVYHOTO YHIBEPCUTETY
imeni 0O.0. boromonbus (2024-2026 p.p.)
«OOrpyHTYBaHHS PO CY4acCHMX JIiKyBaJbHO-
OIAarHOCTMYHMX TEXHOJOril B  3a0e3lledeHHi
AKOCTI OKUTTA OKIHOK peNpoOfyKTMBHOIO Ta
IIepMMEHOIIAay3a/IbHOTO BiKy», Ne lep>K. peecTpaliil
0124U001136.
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Mpennkropmn po3BuTKy OBPOSIKICHNUX NMPONihEPATUBHAX 3AXBOPIOBAHL MATKM Y XIHOK PEMPOAYKTUBHOIO BiKy

PREDICTORS OF THE DEVELOPMENT OF BENIGN PROLIFERATIVE UTERINE DISEASES
IN WOMEN OF REPRODUCTIVE AGE

Dyndar O. A., Lypko 1. M.

Bogomolets National Medical University, Kyiv, Ukraine
City Maternity Hospital No. 3, Kyiv, Ukraine

dyndar@ukr.net

Background. Among women of reproductive age, uterine leiomyoma is detected in 12-30%, endometrial hyperplastic
processes in 10-18%, adenomyosis in 12-50%. The combination of uterine leilomyoma with endometrial hyperplastic
processes occurs in 23-42% of cases, with internal genital endometriosis in 11-18%, in the case of genital endometriosis,
pathological processes of the endometrium are diagnosed in 31.4% of patients.

Aim. To determine predictors of the development of benign combined and solitary proliferative uterine diseases by
examining the somatic health status and obstetric-gynecological history of women of reproductive age.

Materials and methods. A questionnaire was conducted to study clinical and anamnestic indicators used to determine
risk factors for the formation of combined and solitary proliferative processes of the uterus in 210 women of reproductive
age, including 180 patients with proliferative diseases of the endo- and myometrium and 30 healthy women of the control
group. The main group (Group I) included of 90 patients with combined proliferative processes and the comparison group
(Group II) - 90 patients with isolated proliferative processes of the uterus.

Results. Women with uterine leiomyoma in combination with endometrial hyperplastic processes and adenomyosis,
as well as with solitary endometrial hyperplastic processes, are characterized by an older age than patients with solitary
leiomyoma and adenomyosis (p<0.01). Analysis of anamnestic data of women with proliferative diseases of the uterus
revealed a 1.4-fold higher frequency of childhood infectious diseases (p<0.01). In the case of combined proliferative diseases
of the uterus, obesity was 1.6 times more common, diabetes mellitus and chronic pyelonephritis 1.3 times, varicose veins 2.3
times, atherosclerotic cardiosclerosis 2 times, neurocirculatory dystonia 1.8 times, irritable bowel syndrome 2.2 times, and
cholelithiasis 1.6 times less common than in women with solitary proliferative diseases of the uterus (p<0.01). In women
with combined and solitary proliferative diseases of the uterus, hyperpolymenorrhea occurred 6.5 and 6.2 times more often,
as well as algodysmenorrhea 10 times more often (p<0.05). Women with combined and solitary proliferative diseases of the
uterus gave birth 1.4 and 1.2 times less often, had a higher number of artificial abortions 3.1 and 2.6 times, spontaneous
miscarriages 4.7 and 4.4 times (p<0.05), compared with healthy women. 11.1% of women with combined and 14.4% with
solitary proliferative diseases of the uterus suffered from primary or secondary infertility (p<0.05).

Conclusion. The conducted study shows that the premorbid background plays a significant role in the initiation and
progression of proliferative processes of the endo- and myometrium, both in their solitary and combined development.

Key words: uterine leiomyoma, adenomyosis, endometrial hyperplastic processes, women's quality of life, reproductive
function, menstrual function, extragenital pathology.
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Background. The emergence of antimicrobial-resistant microorganisms poses a serious global public health challenge.
Klebsiella pneumoniae is among the most common pathogens responsible for healthcare-associated infections, particularly
in critically ill patients. The prevalence of multidrug-resistant (MDR) K. pneumoniae has increased dramatically worldwide
over recent decades, presenting an urgent threat to public health. In the absence of effective treatments for severe bacterial
infections caused by antibiotic-resistant strains, bacteriophages represent a targeted and promising adjunct — and in some
cases, an alternative — to conventional therapy.

Aim: to explore the possibility of isolating bacteriophages against PDR (pan-drug resistant)/XDR (extensively drug-re-
sistant) strains of K. pneumoniae using urban wastewater samples, and to investigate the spectrum of their activity under in
vitro conditions.

Materials and Methods. Bacteriophages were isolated using the enrichment method, and their specificity was evaluated
using a modified Gratia method and the spot test. Morphological characterization of the isolated phages was performed via
electron microscopy. Antimicrobial susceptibility testing was conducted using disk diffusion and broth microdilution meth-
ods. Detection of antibiotic resistance genes (blaNDM-1, blaKPC, blaCTX-M-1, and gyrA) was performed by PCR.

Results. A total of 212 bacteriophages were isolated from municipal wastewater samples, demonstrating lytic activity
against a broad spectrum of clinical isolates and reference strains of K. pneumoniae, including antibiotic-resistant variants.
Specifically, 56.1% of the phage isolates showed specific activity against a pre-characterized panel of 15 PDR/XDR K. pneu-
moniae strains. Notably, each clinical isolate with acquired extensive drug resistance was susceptible to multiple phages, and
14 phages lysed more than 50% of the tested bacterial cultures. The phages exhibited both narrow and broad host ranges,
supporting the formulation of effective phage cocktails for potential therapeutic use.

Conclusions. The findings demonstrate the high potential of bacteriophages as an alternative or adjunctive strategy in
combating multidrug-resistant K. pneumoniae. These experimental results highlight the importance of further development
of phage therapy approaches, especially in the context of escalating multidrug-resistant infections.

Keywords: Klebsiella pneumoniae, antibiotic resistance, phage therapy, phage cocktail, isolation.
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Application of bacteriophages against multidrug-resistant strains of klebsiella pneumoniae

Background. Klebsiella pneumoniae is a
Gram-negative, capsulated opportunistic bacteria
belonging to the large Enterobacteriaceae family.
Various species of the Klebsiella genus are capable
of causing infections at different anatomical sites,
including the lungs, urinary tract, bloodstream,
surgical wounds, soft tissues, and the central ner-
vous system. These infections primarily occur
in patients with underlying health conditions or
immunosuppression. The prevalence of K. pneu-
moniae in healthcare-associated infections has
been reported to reach up to 10% [1]. Currently,
K. pneumoniae is considered one of the major patho-
gens of global concern due to the emergence of hy-
pervirulent and carbapenem-resistant strains [2].

In recent years, the extensive use of antimicrobial
agents has exacerbated the issue of resistance among
Klebsiella spp., with antimicrobial resistance pro-
gressing from multidrug resistance (MDR) to exten-
sively drug-resistant (XDR) and even pan-drug-re-
sistant (PDR) phenotypes [3]. A recent meta-analysis
indicated that carbapenem-resistant strains account-
ed for 28.69% of Klebsiella-associated infections
[4]. According to the CAESAR (Central Asian and
Eastern European Surveillance of Antimicrobial
Resistance) network, the proportion of carbapen-
em-resistant K.pneumoniae isolates in Ukraine in-
creased from 27.6% in 2017 to 64.4% in 2021. Resis-
tance to third-generation cephalosporins rose from
56.7% to 89.9% over the same period [5]. In addi-
tion to the growing presence of antibiotic-resistant
K. pneumoniae in clinical settings, there has been an
increasing number of reports of MDR K.pneumoni-
ae being isolated from rivers, coastal areas, municipal
wastewater, and other environmental sources [6, 7].

The lack of effective treatment options for in-
fections caused by multidrug-resistant organisms
necessitates the exploration of alternative and ad-
junctive therapeutic strategies. Among these, bacte-
riophage therapy stands out as a promising option
for combating antibiotic-resistant bacteria. Bacte-
riophages (phages) are viruses that specifically tar-
get and infect bacteria at the species or even strain
level. They have been employed in the treatment of
bacterial infections since their discovery in the early
20th century [8].

Environmental isolation of bacteriophages plays
a crucial role in current research across medicine,

biotechnology, and ecology, as naturally occurring
phages are often used in the development of thera-
peutic and diagnostic applications. Municipal waste-
water and soil samples are among the most common
sources of phage isolation [9].

In this study, we investigated the possibility of
isolating bacteriophages from urban wastewater
samples that are active against multidrug-resistant
clinical isolates of K. pneumoniae and their potential
use for combating PDR/XDR K. pneumoniae strains
under in vitro conditions.

MATERIALS AND METHODS

Bacterial Cultures. To assess the potential use of
bacteriophages against antibiotic-resistant microor-
ganisms, 15 clinical isolates of K.pneumoniae with
varying degrees of antibiotic resistance were select-
ed. These isolates originated from various clinical
specimens including blood, urine, wound exudates,
and lavage fluids. In the laboratory, cultures were
maintained on tryptic soy agar (Merck), while long-
term storage was performed using tryptic soy broth
supplemented with 10% glycerol at — 80 °C.

Bacteriophages. A bacteriophage collection was
isolated from municipal wastewater samples collect-
ed in Kyiv, Ukraine. Reference and clinical strains of
K.pneumoniae were used as host bacteria. The col-
lection of microorganisms used for phage isolation
was gathered over three calendar years (2021-2023)
from various healthcare facilities in Kyiv. From
the urban wastewater samples, we isolated and de-
scribed 212 bacteriophages that demonstrated lytic
activity against 207 reference strains and clinical iso-
lates of K. pneumoniae with varying degrees of an-
tibiotic resistance. Each of the 207 bacterial strains
tested was susceptible to at least one phage from the
created collection, indicating the feasibility of isolat-
ing phages from the environment that are capable
of infecting a wide range of K. pneumoniae isolates
with different capsular types and cell wall receptors.

The isolation of bacteriophages was carried out
as follows: wastewater samples were centrifuged at
3000 rpm for 10 minutes and filtered through 0.22
pm pore size membranes (MF-Millipore™, Millex®
GS MCE Membrane) to remove large particles and
bacterial cells.

Next, 1 mL of a K. pneumoniae culture in ear-
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ly logarithmic growth phase and 3 g of tryptic soy
agar (Merck) were added to 100 mL of the prepared
wastewater sample to support bacterial growth. The
mixture was incubated at 37 °C for 24 hours. After
incubation, the culture was centrifuged at 4000 x
g for 20 minutes at 4 °C. The resulting supernatant
was re-filtered through a 0.22 um membrane to
eliminate any remaining bacterial cells.

The presence of bacteriophages in the superna-
tant was assessed using the single-layer agar meth-
od. The appearance of clear plaques indicated lytic
phage activity. Individual plaques were isolated for
subsequent amplification. Purification steps were re-
peated at least three times to obtain pure phage lines.
Phage suspensions were stored at 4 °C.

Antimicrobial Susceptibility Testing. Antimi-
crobial susceptibility of the isolated bacterial strains
were determined using the disk diffusion method
and broth microdilution, performed on the VITEK®
2 Compact system in accordance with EUCAST
guidelines [10].

Detection of Resistance Genes. To identify antibi-
otic resistance genes in K.pneumoniae (blaNDM-1,
blaKPC, blaCTX-M-1, and gyrA), specific primers
(Table 1) were used. Bacterial DNA was extracted
enzymatically using the ExXToPCR commercial kit
(A&A Biotechnology, Poland). Each 25 pL PCR re-
action mixture contained: 1 pg of DNA template,
12.5 uL of PCR Mix Plus Green (A&A Biotechnolo-
gy, Poland), 1 uM of each forward and reverse prim-
er (final concentration: 10 pmol/pL), and ultrapure
water to a total volume of 25 pL.

PCR cycling conditions included an initial dena-
turation at 95 °C for 3 minutes, followed by 35 cycles
of: denaturation at 95 °C for 30 seconds, primer an-
nealing at 52-56 °C for 30-60 seconds, and exten-
sion at 72 °C for 45 seconds. A final extension was
performed at 72 °C for 10 minutes.

Amplification products were analyzed under
UV illumination using a transilluminator following

electrophoresis on 1.5% agarose gel at 80 V for 30
minutes.

Electron Microscopy. The size and morphology
of the phages were examined using transmission
electron microscopy (TEM). All analyses were con-
ducted at the Electron Microscopy Laboratory of
the Department of Microbiology and Parasitology
with Basics of Immunology, Bogomolets National
Medical University, Ministry of Health of Ukraine,
as well as at the Shared Research Facilities Center for
Electron Microscopy of the National Academy of
Sciences of Ukraine.

Phage suspensions were prepared in SM buf-
fer at a concentration of no less than 10° PFU/mL.
Enriched phage particles were purified using PEG/
NaCl precipitation [15]. Support films on grids were
prepared using formvar-coated copper grids. The
phage samples were applied onto the film by drop-
wise deposition. Negative staining was performed
using a 2% phosphotungstic acid solution (pH 6.8).
The exposure time in the staining solution was 1-2
minutes. Morphological characteristics of phages
active against K.pneumoniae were examined using a
JEOL JEM-1230 transmission electron microscope.

RESULTS

Our preliminary studies indicate the growing
role of K.pneumoniae in the etiology of infectious
diseases among hospitalized patients in Ukraine.
Strains of K.pneumoniae exhibiting multidrug resis-
tance are being isolated with increasing frequency,
prompting the need for alternative and adjunctive
approaches to combat antibiotic-resistant microor-
ganisms.

In the initial phase of the experimental study, 15
bacterial isolates of K.pneumoniae with PDR/XDR
phenotypes were selected. The results of antimicro-
bial susceptibility testing are presented in Table 2.
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Table 1
Primers used for PCR detection of antibiotic resistance genes in clinical K.pneumoniae isolates
. . . Size of
Gene Primer (5" to 3") ; Reference
amplicon
GGTTTGGCGATCTGGTTTTC
blaNDM-1 621 bp [11, 12]
CGGAATGGCTCATCACGATC
TGTCACTGTATCGCCGTC
blaKPC 1100 bp [11]
GTCAGTGCTCTACAGAAAACC
AAAAATCACTGCGCCAGTTC
blaCTX-M-1 415 bp [13]
AGCTTATTCATCGCCACGTT
AATGAACAAGGTATGACACC
gyrA 368 bp [14]
GCGATACCTGATGCACCATT
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Table 2

Antimicrobial susceptibility of clinical K.pneumoniae isolates

Clinical | | & | « e | | I Al gl ol af «

isolate g g S g g g % S:" % 8 g g g % g
32|38 &|%|=|8|"|S|8|8|%|¢&

Antibiotic - - - - ~ - - - - -
Ampicillin-sulbactam | R | R | R | - | R R| R|R|R|R|R|R|R|R|R
ﬁgiﬁilt?/ R|R|-|R|R|{R|R|R|R|R|R|R|R|R|R
fgggi‘:tliﬁ/ R|R|-|R|R|{R|-|R|R|R|R|R|R|-]|R
Cefepime R|R|R|-]R|R R|R|R|R|R|R|R]J|R
fﬁgzﬁgﬁe/ R|S|-|R|R|{R|R|R|R|R|S|S|S|R|R
Ceftazidime R R R R R R - R R R R R R R R
Cefuroxime R | R | R RIR|]R|[R|R|] R|R R | R | R R [ R
iﬁ{)"g;ﬁone/ ~-|R|-|R|R|R|R|R|R|R|R|-|R|R]|-
Cephalexin R|R|-|]R|R|R|R|R|R|-|R|[R|R|-]R
Cefazolin R|{R|R|-|/R|R|-|R|[R|R|R|R|[R|RJ|R
Ceftriaxone R| R | - -|R|R|R|R|R|-]J]R|R|R|]-]R
Ertapenem RIR|R|]R|R|R| - R | R | - R|R|R]|]R|[R
Meropenem R|R|R|R|R|R|]R|R|R|R|R|R|R|R I
Imipenem R | - - R | - - - R| -] R| - R | - - R
Aztreonam R | R | R R S R - R | R | R R | R | R R [ R
Ciprofloxacin R|R|R]|R S R|{R|R|R|R|]R|RJ|]R|R]J|R
Levofloxacin R R R - R R R R R R R R R R R
Moxifloxacin R [ R - - R | R | R - R|R|R|] R|R - R
Norfloxacin R R R - R R - R R R R R R - R
Ofloxacin R R - - R R - - R R R R R R R
Amikacin R S R R R R S - R - R S S R R
Gentamicin R I - R R R S - R - R R I R R
Netilmicin - S - - | R|R|-|R|R|R|R| - S - -
Tobramycin R|R|R|]R|R|R S R|R|R|]R|R|]R|R]|]R
Tigecycline R|{S|{S|-]]S|]S|]S|R|S|R|S|R|R|S|R
Chloramphenicol R|R|R|-|S|S|R|R|R|S|]R|R|R|R]|S
Co-trimoxazole R [ R - R|IR|R|R R | R | R R I S R [ R

Note:

S - Susceptible, standard dosing regimen.

R - Resistant.

I - Susceptible, increased exposure.

«-» — Not tested
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Additionally, specific genes associated with cer-
tain resistance mechanisms were identified in the
selected strains using polymerase chain reaction
(PCR). This allowed us to establish that 93.3% of
the strains carried the blaCTX-M gene, which en-
codes the CTX-M extended-spectrum beta-lac-
tamase (ESBL). Furthermore, the blaNDM gene,
which encodes one of the most clinically signifi-

cant enzymes, metallo-beta-lactamase (MBL), was
detected in 73.3% of the isolates, conferring high
resistance to carbapenems. Additionally, the blaK-
PC gene, responsible for carbapenem resistance,
was found in 33.3% of the K. pneumoniae isolates.
Resistance-associated genes to fluoroquinolones
were detected in 40% of the strains (Fig. 1, Table 3).

Fig. 1. Detection of blaNDM genes in PDR/XDR isolates of Klebsiella pneumoniae using PCR

Table 3
Antibiotic resistance genes in clinical isolates of K.pneumoniae
Straine Gene blaNDM blaKPC blaCTX-M gyrA

1538/22 + + + -
1299/22 + + + +
1395/22 + - + -
234/23 + - + +
1409/22 + - - -
1266/22 + + + -

828 - - + +

314a + - + -
1403/22 + +

16a - +
1422/22 - - + +
135/22 - - + -
1279/22 - + + -
1545/22 + - + -
1513/22 + - + -

Total 73,3 % 33,3% 93,3% 40 %
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The created phage collection was tested against
15 specifically selected and characterized PDR/
XDR isolates of K.pneumoniae. Using a modified
spot test, it was determined that 56.1% (119 out
of 212) of the phage isolates from the collection
exhibited specific activity against the tested PDR/
XDR K.pneumoniae isolates. The lytic activity of the
phages ranged from 6.7% to 73.3% (Fig. 2).

Phages with a broad host range are generally
considered more beneficial for phage therapy than
those with a narrow host range, as they enable si-
multaneous targeting of multiple bacterial strains.
Among the 119 bacteriophages from the collection
that were lytically active against PDR/XDR isolates
of K. pneumoniae, 46 demonstrated specific activity
only against individual strains. Fourteen bacterio-
phages were able to lyse more than 50% of the PDR/
XDR K. pneumoniae strains used in the study. Con-
versely, each of the PDR/XDR isolates of K. pneu-
moniae was susceptible to multiple bacteriophages
(ranging from 4 to 42 phages).

Currently, so-called “phage cocktails” are most
commonly used in medicine. These are mixtures

of several bacteriophages intended for the treat-
ment or prevention of bacterial infections [16]. The
pattern of K. pneumoniae susceptibility to bacte-
riophages that we established underscores the ne-
cessity of including multiple phage isolates with
lytic activity against the same bacterial strain when
formulating phage cocktails. Furthermore, phag-
es within cocktails may exhibit a synergistic effect,
further enhancing their efficacy.

During the assessment of the specific activity of
various bacteriophages against PDR/XDR K. pneu-
moniae isolates, no correlation was found between
bacterial susceptibility to phages and the presence
of specific antibiotic resistance genes. This finding
supports the feasibility of using a single phage cock-
tail to combat different strains of K. pneumoniae
with diverse antibiotic resistance profiles.

The use of electron microscopy allowed us to
determine that the bacteriophages active against
PDR/XDR strains of Klebsiella pneumoniae ex-
hibited different morphological types (Fig. 3). The
most common variant was the Myo-type phage
morphotype.

Fig. 2. Sensitivity of strain 1395/22 to antimicrobial agents and bacteriophages:
a — Resistance to antimicrobial agents; b - Sensitivity to bacteriophages as determined by the small drop method
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Fig. 3. Morphological forms of bacteriophages active against PDR/XDR strains of K.pneumoniae

DISCUSSION

Recently, due to the growing number of infec-
tions caused by bacteria such as Klebsiella pneumo-
niae, bacteriophages have reemerged as a potential
supplement to modern antimicrobial agents. In
this study, Klebsiella-specific phages were iso-
lated from samples of municipal wastewater in
Kyiv (Ukraine). The activity of these phages was
subsequently tested against PDR/XDR strains of
K. pneumoniae.

The results of our experimental studies indicate
that Klebsiella-specific phages are quite prevalent
in municipal wastewater. We successfully isolated
phages that were active against all 15 PDR/XDR
strains of K. pneumoniae used in the experiment.

The possibility of isolating bacteriophages from
wastewater samples that are specific to MDR/
XDR/PDR strains of K. pneumoniae has been con-
firmed by several other researchers [17, 18]. For
instance, Martins WMBS and colleagues, using
wastewater from various parts of the world, ob-
tained a set of highly effective phages against XDR
K. pneumoniae ST16 [19]. Thus, municipal waste-
water can serve as a source for isolating phages ac-
tive against clinical isolates of K. pneumoniae with
varying levels of antibiotic resistance.

Some phages have a polyvalent host range, al-
lowing them to infect many microbial strains, while
others exhibit more narrow specificity, infecting
only certain strains. This is primarily due to the re-
ceptor specificity of the phages. Phage adsorption
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to the host cell can occur through various external
structures, depending on the type of phage and
host; in Gram-negative bacteria such as K.pneu-
moniae, receptors may include capsules, pili, outer
membrane proteins, sugar fragments, or lipopoly-
saccharides (LPS) [20]. This process determines the
range of hosts, ie., the spectrum of bacteria that
a particular phage can infect. In this study, 38.7%
of the isolated phages showed activity against only
specific bacterial strains, which confirms the mosa-
ic antigen-receptor structure of Klebsiella spp. The
narrow host range of a significant portion of the
phages isolated in our study that were active against
K.pneumoniae aligns with the findings of other re-
searchers. For example, Celia Ferriol-Gonzalez and
colleagues, using cross-infection matrices, estab-
lished that most Klebsiella phages from a collection
of 86 isolates were highly specific and capable of in-
fecting a limited number of hosts (on average, 2.67).
Specifically, 84.88% of bacteriophages could infect
one to three strains [21].

The creation of a collection of phages with a
narrow host range can be considered advanta-
geous for personalized phage therapy, as it allows
phages to specifically target individual bacterial
strains without affecting the normal microbiota,
thereby reducing the risk of side effects. At the
same time, phages with a broad activity spectrum
also offer certain benefits, as they can lyse a wide
range of bacterial strains. This makes them partic-
ularly useful in cases where an infection is caused
by multiple pathogens or for prophylactic use [21].

Klebsiella spp. are ubiquitous Gram-negative
bacteria that are commonly found in the natural
environment, including the human microbiome.
Klebsiella species are involved in the development
of many infectious diseases. In recent years, their
resistance to multiple drugs, especially carbapen-
ems and P-lactam antibiotics, has posed signif-
icant challenges for treatment. This is reflected
in the growing number of antimicrobial agents
to which these bacteria demonstrate resistance.
Klebsiella species possess a variety of antibiotic re-
sistance mechanisms. For example, the presence of
the blaKPC and blaNDM genes confers resistance
to B-lactams, including carbapenems; the mcr-1
gene causes resistance to colistin; blaCTX-M con-
fers resistance to many P-lactams; aac(3)-II con-

fers resistance to aminoglycosides; and tet genes
provide resistance to tetracyclines [22]. Our find-
ings indicate that the PDR/XDR strains of K.pneu-
moniae isolated from patients in inpatient wards
in Ukraine have a range of different antibiotic re-
sistance genes. In almost all cases, combinations of
several resistance mechanisms were detected. The
most frequently identified gene was blaCTX-M
(93.3%). The bacteriophages isolated during the
study lysed all PDR/XDR K. pneumoniae strains,
regardless of the presence of resistance genes or
their combinations.

CONCLUSIONS

The results obtained show that municipal
wastewater can be a valuable source of phages ac-
tive against multidrug-resistant K. pneumoniae,
regardless of their genetic resistance profile. The
use of bacteriophages with a broad or combined
activity spectrum could become a promising di-
rection in the fight against infections caused by
PDR/XDR strains of K. pneumoniae, especially in
the context of limited effectiveness of traditional
antimicrobial agents.
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BUKOPUCTAHHA BAKTEPIO®ATIB ITPOTH IITAMIB KLEBSIELLA PNEUMONIAE 3
MHOKWHHOIO JTTIKAPCBKOIO CTIMKICTIO

! lonamoecvkuii B.A., ' Illupo6okoé B.I1., ' Boosnux A.A., ' Pyonesa K.J1., > Xapina A.B.

'Hauionanvruii meouunuii ynieepcumem imeni O.0. bozomonvus, Kuis, Ykpaina
’Kuiecokuti HayionanvHuti ynieepcumem imeni Tapaca lllesuenxa, Kuis, Ykpaina

v.poniatovskyi@gmail.com

AkTtyanpHicTh. [TosABa pe3NCTEHTHUX O MPOTUMIKPOOHMX MpelapaTiB MiKpOOpPraHisMiB € Cepiio3HOI0 IT06ATbHOIO
Ipo6/1eMoI0 0XOpOHM 370poB’s. OfHielo 3 HamoMMpeHinMX 6aKTepiit, 0 CIPUYMHAIOTD BHYTPIIHbOIIKAPHAHI iHPeK-
uii, € Klebsiella pneumoniae, 0cobmBO y BaXXKOXBOpuX HanientiB. Yactora mommpeHocti K. pneumoniae 3 MHOXUHHOIO
NiKapCbKOIO CTIMIKICTIO Pi3KO 3pOC/Ia B yCbOMY CBiTi 32 OCTaHHI AeCATUIITTA, CTBOPIOIOYM HETAMHY 3arposy I IPOMaJ-
CBKOTO 3[J0POB’sL. 3a BifCyTHOCTI epeKTUBHMX METOZIB JIIKYBaHHs BXXKMX OaKTepiabHMX iHDEKIIil, CIPUYMHEHNX aHTH-
6i0TMKOpE3NCTeHTHUMM IITaMaMu OakTepiit, 6akTepiodarn e iHAMBiNyamIbHUM Ta ePEeKTUBHUM TePANeBTUYHUM JOIOB-
HEHHsIM, a B JIeAKUX BUIIA[IKaX — aJIbTEPHATIBOIO TPAAMIiIHUM aHTUOAKTepiaTbHIM CTPATeTiAM.

Mera: BUBYMTY MOXIUBICTD BUAieHHs 6akTepiodariB mpotu mramis K.pneumoniae 3 nosuoo (PDR) Ta posumpeHoro
(XDR) mikapchbKOI0 CTIMKICTIO, BUKOPUCTOBYIOUN 3Pa3KM MICBKUX CTIYHMX BOJ, @ TAKOXK JOCIIAUTHU CIEKTpP IXHBOI aKTUB-
HOCTI in vitro.

Marepiamu Ta Metopu. bakTepiodarn i3omoBanm 3a JOMOMOrOl MeTOAy 36araueHHs, a ix crenudiuHy aKTMBHICTDb
BU3Haua/M MOudikoBaHNM MeTofoM Ipaiiia Ta MeTofOM Manux Kpamenb. Mopdonoriuni ocobmBocTi isonboBaHux 6ak-
TepiodariB ZOCTIIKYBanu 3a HOMOMOTO0 eTeKTPOHHOI MiKpocKoIil. BusHaueHHs 9yT/IMBOCTI 1O IPOTUMIKPOOHUX Ipe-
mapariB 3[iliCHIOBaIM MeTOZOM AUCKO-AudysiitHoro Tecty (IIM) Ta MeTomoM MiKpoposBemeHb. [eHu aHTHO6iOTHMKOpE-
3ucTeHTHOCTI (WlaNDM-1, blaKPC, blaCTX-M-1 ta gyrA) BUABIIM METOLOM I0/TiMepas3Hoi aHiorosoi peaxuii (ITJIP).

PesynbraTn. Y pamkax JocmimkeHHA Oyio i3ompoBaHo 212 6akrepiodaris i3 MiCbKMX CTiYHUX BOJ, SKi IPOSBUIN aK-
TUBHICTD IOO LIMPOKOTO CIIEKTpPa KIiHIYHMX i307TiB Ta pedpepenTHux mramis K.prneumoniae, BKIodar0dm aHTUOI0TH-
KOPe3UCTeHTHi BapiaHT. 30KpeMa, 56,1 % aroBux i30/ATiB HPOLEMOHCTPYBAM ClIennpidHy aKTUBHICTD JO IOIEePEHbO
Bifibpanux i oxapakrepusosanyx 15 PDR/XDR-mramis K.prneumonide. Baxxnuso, 110 Ko>KeH KIiHIYHUIT i307AT i3 Haby-
TOI0 IIMPOKOIO aHTMOI0TUKOPE3UCTEHTHICTIO OYB Yy TIMBUIL HO KinbKox ¢aris, a 14 6akrepiodaris nmisysamm monap 50 %
6akTepianbHUX KyIbTYp. IIpn 11b0My dary FeMOHCTPYBaIN AK BY3bKMIA, TaK i IIMPOKUIL CIIEKTP JITUYHOI aKTUBHOCTI, 11J0
nosBorsie chopmyBaty eeKTUBHI (aroBi KOKTeVi A1 MOTeHLiTHOI aroTepariii..

BucnoBku. OTpuMaHi pe3ynbTaTyl CBif4aTh PO BIUCOKY MOTEHIiIHY e(eKTUBHICTh OakTepiodaris sK anbTepHaTUB-
HOro a60 ZOMOMDKHOrO0 3aco6y y 60poThb6i 3 K. pneumoniae 3 MHOXXMHHOIO JIIKapChKOIO CTilKicTI0. Pe3ynbraTn excriepn-
MEHTa/IbHOTO TOCII/PKEHH MiIKPEeCTIOI0Th JOIIbHICTD OJAIbIIOr0 PO3BUTKY (haroTepaneBTUYHMX MiIXOfiB, 0COOINBO
B yMOBaX NOIIMPEHHS MYIbTNPE3UCTEHTHUX iH(peKIill.
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ITinb: oxapakTepusyBaTu Ta YHOCKOHAIUTU [UQEPEHLiiHy [AiarHOCTUKY MOPQOIOriYHMX, TricTOXiMiYHMX Ta
iMyHOTiCTOXIMIYHUX 3MiH IpaHy/IeMaTO3HOTO 3alla/leHHA y HUPKaX XBOPMX Ha TYOepKy/l1b0o3, KPMITOKOKO3 Ta TaIbKO3 3
noenHanomw BlJI-indexuiero/ CHII.

Marepianu T1a Metopu. IIpoBefeHO pPETPOCIEKTMBHMIL, KOTOPTHMIA, OJHOLIEHTPOBMIL, aHamiTWYHMil aHamis 400
MeUYHMX KapT CTAal[iOHapPHUX XBOpMX B Imepiof 3 2010 mo 2022 poku BKIKYHO Ta 0OpaHO BUIALKM y BiANOBiFHOCTI
10 KpUTePiiB BKIIOYEHH:, IPOAHA/Ii30BaHO JIaHi IIPOTOKOJIIB IIaTOJIOT0AHATOMIYHMX JOCTiKEHb, 3[iiCHEHO ITOBTOPHMIA
MepernAf TriCTONMOriYHUX IpenapariB Ta BUMKOHAHO [JONATKOBI JOCTI/PKEHHA — TiCTOXiMi4Hi, iMyHOricroxicroximiuHi,
MIKPOCKOIIiI0 B IO/IIPM30BAHOMY CBIiT/Ii. Marepianu oTprumani Bif 75 momepnux 3 naboparopHo Bepudikosanowo BIJI-
irdexirieo, BikoM Biff 25 10 75 POKiB He3a/IEKHO Biff cTaTi. B 3a/e)XHOCTI Bifi KIIHIYHNMX JAaHNX Ta OTPUMAHUX PE3y/IbTATiB
ayTOIICIITHOTO JOCTIIPKeHHA XBOPUX PO3NOofineHo Ha 3 rpymu. [lepura rpyma npepcrasiena 30 BumagkaMu 3 Ko-indexiieo
BUT-indexuieto/ CHIJI ~Ty6epKynbo3; y fpyriit rpymi 25 BUIIafKiB 3 AiarHO30M TaIbKOBUII rpaHyaeMaro3 Ta BII-indekria/
CHIJI; B Tperiit rpymi 20 BUmaakis 3 KpuntokokosoM Ta BUI-indexuiero/ CHIJI.

Pesynpratn. Ilpn pmocimimpkeHHI Marepialy rpynu MauieHTiB 3 Ko-iHdekiieo Ty6epkynrpos-BUI-indekiis/CHIIT
BISIBJICHO, 1110 TPAHY/IbOMU OY/IM TIpefiCTaB/IeH] BciMa BapiaHTaM1t pO3MIpiB, 3 ITepeBaKaHHAM APIOHNX Ta CEPeHiX BUJIB.
3amanbHO-KITHHHMIT Basl 6yB PIBHOMIPHMIT Y GiIBIIOCT] BUIIAZIKIB, IIPOTE a/IbTEPYIOUNIT KOMIIOHEHT/Ka3e03HMII HEKPO3
3yCTpiyaBCs He Y BCiX TPaHY/IbOMAaX Ta MaB Pi3HMII CTYIiHb BUPA3HOCTi. A/IbT€PATMBHO-HEKPOTUYHMX 3MiH, B TOMY 4MCIIi
Ka3e03HOTO 3aIlajIeHH:A 11033 MeXXaMy IPaHylIbOM BUABIEHO He Oyno. Pi6po3HMII KOMIIOHEHT BMABIABCA Y OINBIIOCTI
TOCTiPKYBaHUX BUIIAJKaX B Pi3HOMY CTyIeHi 3pinocTi. TpeTs rpyma 3 KpUITOKOKOBUM Ypa)KeHHsAM HMPOK BK/IIOYaa
HexinbKa (OpM 3aIabHIUX PeaKIiiil — BIaCHe IPaHy/IeMaToO3Hi Ta 6e3 popMyBaHHs IpaHyIbOM (KiCTO3HOHOAIOHI nedeKTy,
KPUIITOKOKOBA JJCeMiHallifl B yCiX riCTONMOriYHMX CTPYKTYpax HUPKM). B Oimbimocti Bunaakis (24, 80%) 6ynu BuABIeHi
[IOMePY/IApHi 3MiHM Y BUITISIA] HOTOBIIEHH 6a3aIbHIX MeMOPaH Kai/isapiB KIyO0UKiB, YaCTHHA 31 IICEBOPO3IIeIICHHSIM;
KOJIANITOIAHI 3MiHM KaIll/IIPHUX HeTeIb KIIyOOUKiB; Me3aHria/bHa Filleplie/ioIApHICTb Ta cmabka mposidepaltis eHgoTeio
KamimsapHux mertens. Yactuua Bumagxis (17, 56,6%) meMoHCTpyBama (hOKalIbHO-CETMEHTAPHUIT IJIOMEPYIOCKIepo3. B
OfHOMY BUIAJIKy BUAB/ISUINCH KIyOOYKM 3 IIOBHVMM CKJIEPO30OM. 3yCTpidanuch BOTHUIIEB] iHTepcTHIianbHi iHinbTpaTn
niM}Oo-IUIa3MOLTAPHOTO CKIANY.

BucHoBku. ITpipkuTTEBa HiarHOCTMKA CIIeN(pidHOTO yparkeHHsI HUPOK [P FeHepasIi30BaHuX iH(eKUitHNX IpoLecax
y nargienTiB 3 BUI-in¢exuiero/CHI]I samminaersbcst Hepeati3oBaHOI He 3BaXKAI0UM HA TOCTYIHICTh Ta Ma/JIOiHBAa3UBHICTh
iCHYIOUMX JIIaTHOCTMYHIX METOZIB JOCTiIPKEHHA.

Kniodosi cnoBa: rpanynboma, BUT-indexuis/CHII, Ty6ep1<ym>03, TaIbK03, KpUIITOKOKO3, HUPKOB1 YCK/IaTHEHHA.
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KPMKTOKOKO3i y nauienTis 3 BlJ1-indbekuiero/CHIL,

AxryanpHicTh. Jllogy, AKi  OKUBYTb 3
BUI (JDKB) wMaioTp mifBuINeHMII  PUSUK
BYHMKHEHHA 3aXBOPIOBaHb HIUPOK, BK/IHOYAKYN
BlI-acoujiiioBany  Hedpomnarito, ¢oKaabHMI
CerMeHTapHMIT IJIoMepynockiepos (non-collapse,
HEeKO/IANTOIHMII BapiaHT), IMYHOKOMIIJIEKCHY,
KOMOpOifHY ~ XBOpoOy  HMpPOK, a  TaKOX
YP@KEHHA HMPOK BHAC/IJOK TPUBAJIOTO BIUIMBY
aHTUPETPOBIPyCHOITepaniiabo OMOPTYHICTUIHNX
ingexnii [1]. 3aXxBOprOBaHHS HUPOK Y MAIi€HTIB,
ingpikoBanux BIJI, 6yno Bmepiie ommcano Pao
Ta cniBaBropamy y 1984 poui sk QokaabHUI
CerMeHTapHUMI rioMepynoHeppur, AKUIN
srofoM oTpuMaB Ha3By «BlJI»-aconiitoBaHoro
romepynoHepputy [2]. CTOCOBHO HaHUX IIOfO
[IaTOreHe3y 3aXBOPIOBAaHb HUPOK, ACOLIIMIOBAHMX
3 BUI-indexuiero, 3ammmiarorbcs cipi 30HM.
Indopmanis BukIaieHa y Cyd4acHiit mitepaTypi
CBIJYUTD IIPO Te, 110 peaKljisd OpraHi3My TIOAVHN
Ha XxpoHiuny BI/I-iHdekiiro Moxe BKIHOYATH
Oe3repepBHUIT CMHTE3 AHTUTIN i aTUIIOBI
KJIITMHHO-OIIOCEPEIKOBaHI IMYHHI BiNOBiAi, AKi
0e3nocepelHbO BM3HAYAIOTH IIPOTHO3 ITAaTOJOTII
HUPOK. BuBiIbHEHHsA NpO3amaJbHUX LMUTOKiHIB
BUI-in¢ikoBanumu nimMdoryramMy Ta HUPKOBUMM
KJIITMHAMJ TaKOXK MOJXKe BiflirpaBaTy BUPIllIa/JIbHY
POJIb Y OIIOCEPEAKOBAHOMY YPa’KeHHI HUPOK [3].

Cnexktp HupkoBoi maronorii 'y  BUI-
MO3UTUBHUX JIIO[ieNl PiSHOMAHITHUII 1 BK/IIOYae
B cebe ypakeHHs, 0e3lOCepeHbO IIOB’s3aHi 3
BHYTPIIIHbOHMPKOBOK eKcnpeciero rexna BlJI,
3MiHU, sKi OB sI3aHi 3 CYIYTHIMM Ta IIO€HAHNMMU
3aXBOPIOBaHHAMIU, YPaXeHH4, 3YMOBJIEHI
mi€ro iKiB, IMYHHOIO [UCPETryIALi€l0, a TaKOoX
ONOPTYHICTMYHUMM  XBOpoOamu,  OCOOIUBO
B yMOBax IIpOrpecyrdoro imyHopedinury,
HeKoHTponboBaHol BIJI-Bipycewmii [5,6].

Mexanism npoHukHeHHsa BII-1 y Hupkosi

KIITMHM 1IIe HemocTaTHbo BuBueHmin. Ile
MOACHIOETbCA TUM, 10 NpoHMKHeHHA BIJI
y HupKoBi kimiTuHM  BigbyBaerbcsi  CDA4-

3aJIOKHUM CII0OCOOOM; Iji HUPKOBi KIITMHU He
MaIOTh KJIACUMYHUX PELENTOpiB 1 KOpeLenTopis,
HeOOXiTHNX /ISl IPOHMKHEHH: BipyCy, TaKMX 5K
CXCR-4 a6o CCR5 (xopeuentopu mis gpl20),
Ha BigMiHy Bij Makpodari, nimponutis abo
JEeH/IPUTHUX KITiTUH [4].

Knacnyna xBopoba HUpoK, nos’si3aHa 3 BIJT-

inpexniero - BlI-aconiiioBana Hedpomatis
(HIVAN), crama MeHII NOMIVPEHOI 3aBMIsIKU
LIIVMPOKOMY 3aCTOCYBaHHIO aHTUPETPOBIPYCHOI
tepaii (APT); ofHaK OZfHOYACHO CIIOCTEPIraeThCs
30i/IbIIeHHs TOIIMPEHOCTI iHIINX 3aXBOPIOBAHb
HUpokK. HoBi KiiHiYHI  pekoMeHjamii, MmO
IPONOHYIOTh paHHil mo4yaTok APT, MOXyTb
me 6Oinbire sHM3NUTH 4yactory BlUI-indekuii, ane
3arajibHe CIIiBBiIHOIIEHHA PU3MKIB 1 KOPUCTI /1A
300POB’sl HUPOK HeBifjoMe.

Kniniuni pexomenpanii mopgo npodinakTuku
Ta JiKyBaHHS XPOHIYHOI XBOpoou Hupok (XXH)
y BUI-mosutuBHUX 0Ci6 eKCTPamOIIOITHCS
Ha OCHOBI [JOCHI/DKEHb Yy 3arajibHill ITOIY/IALII
1 MOTOYHI MeToAu JIKyBaHHA He CIPAMOBaHI
Ha crnenudivyHi IUIAXM ypaXkKeHHs, IIOB’s3aHi
3 BUI i renermuHi d¢akropyu, fKi CIpPUSIOTH
nporpecysanHio XXH [5].

PiBeHb 3aXBOpPIOBAHOCTI Ta IOMIMPEHOCTI
XXH npu BUI-indexuii BapiabenbHuit B pisHUX
reorpadiuHuX perioHax, HaBiThb B MeXaX OJHOTO
KOHTMHEHTY, 13 3HAaYHMMM BiIMIHHOCTAMMU.
BapiabenbHicTb 3aneXxuTh Bif pAgy 6ararbox
(bakTOpiB, TAKUX IKMETOAV OLIHKY PYHKIITHUPOK,
Bu3HayeHHA XXH, reHeTmyHol reTeporeHHoOCTi,
nporpamMy IpoQiakTUKN, JOCTYIY IO CUCTEMU
OXOPOHM 3[I0POB’s Ta [T0YaTKy kKombinoBaHoi APT.
ITepmroro mepenIkoyo, Ky MOTPiOHO MOMOIATIL,
€ TpaBM/IbHA OLiHKa (QYHKIII HUPOK, OCKiITbKU
JKOZIeH 13 MeTOHiB, 110 BUKOPUCTOBYHOTbCA IJIA
OLIIHKM IIBMAKOCTI Ki1yOoukoBoi inprpanii
(IIK®), e 6yB migTBepmxennit y JIDKB. Hait6inpiu
LIMPOKO BUKOPUCTOBYBaHi PIBHAHHA I OLIHKM
IITK® Ha OCHOBI KpeaTNHiHy CUPOBAaTKM KPOBI, AK
npaBuio, € Herounnmu y JDKB [7].

OCHOBHUM NiJBOAHNM KaMeHeM Y JiaTHOCTUI
ypaxeHHss Hupok y JUDKB € BuMiproBaHHA
KpeaTMHIHY B CMPOBATIi KPOBI, OCKIZIbK) BOHO He
BioOpakae crpaBXHbOI PYHKIIiI HUPOK B 0cib i3
BTPATOIO CyXO0l MacH Tijla Ta HefoigaHHAM. HaBiTh
nucratud C, anbTepHaTMBHUII Mapkep (yHKII
HUPOK, He IIOB’sI3aHMII i3 YMUCTOI0 M SI30BOIO
Macolo, ToTpebye MOaIbIINX JOCI/PKEeHb Iepes
BUKOPUCTAaHHAM y Wil MONY/ALil, OCKIIbKM Ha
HbOTO BIUIMBAE pervrikanis BUI [8].

Xo4a 4YNMCIEHHI TeHeTWYHi, KIiHiYHI Ta
nmabopaTopHi  XapaKTepUCTUKM,  TakKi  sK
reHeTMYHMIT momiMopdisM amominonpoeTnny-1,
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BJICOKE BipyCHe HaBaHTa)>k€HH:, HU3bKa KiJIbKICTh
CD-4, HedpoTuuHa NPOTEIHYPis Ta IigBuUILEHA
€XOTeHHICTb HMPOK TIIpM  yIbTPa3BYKOBOMY
OOCIIJPKEHH], € INPOTHOCTUYHUMU KpUTEpiAMuU
ouniHKM pusuky pos3sutky XXH npm BIJI-
ingexil, 6iorcis HUPKY 3aMNIIAETHCS «30/I0TUM
CTaHJapTOM» 1 TII0OKasaHa IIpM  HUPKOBIiN
nucdyHKLUii, moB’s3aHin 3 BUI, s npaBuibHOI
[iaTHOCTMKM Ta IOfabLIol Tepamii [9,10].

Y nanienris 3 BU/I-indexuiero/ CHIJ Ha cTagisnx
BUpPa)XeHOI IMyHOCyIIpecil ICHye TeHJeHIid
o TeHepaisanili iHdekuitHol maTomorii 3
YPpaKeHHAM He TIIbKYM OpraHiB «BXiJHUX BOPIT»,
a i1 opranis—mimenei [11,12,13].

Y TOoil dac, AK Yy BUIIAJKy JIET€HEBUX,
abo 1epeOpanbHMX GOPM HAHMX IIATONOTIN
IiarHOCTMKa He BUK/INKAE TPYAHOLLIB,
YPaKeHHA HMPOK TaKOXX MOXKe OYTV CBOEYACHO
BepudikoBaHO, ane 37e0iMbIIOro 3anMNIIaeThCs
11033 POKYCOM AiaTHOCTIYHOTO IIOLIYKY.

Iinp:  nmpoBecTM  XapaKTEPUCTUKY  Ta
ymocKoHanuTy  audepeHwiiiHy  AiarHOCTUKY
MOPOIOTiYHNX, ricTOXIMIYHUX Ta

IMYHOIiCTOXIMIYHUMX IIPOABIB I'PaHy/JI€eMaTO3HOTO
3allaJIeHHsA y HMPKaX XBOPUX Ha TYOepKy/bos,
KPUIITOKOKO3 Ta Ta/IbKO3 3 Imoe€nHanow BIJI-
indexuiero/ CHIJI.

MATEPIAJTINI TA METOIM

HocnigKeHHs opoBOAM/IOCH  Ha  0asi
KOMYHA/IbHOTO HEKOMEPILIMHOIO IiJIpUEMCTBA
«KuiBcbka Micbka KiiHiyHa nmikapHa Ne 5» Ta
Ha kadenpi mopdororii, KaiHiYHOI maTonorii
Ta CyZI0BOI MenVILIVIHNA HanionanpHOro
YHIBEpCUTETY OXOPOHU 3[0pOB’A YKpaiHM iMeHi
ITJI. Olynuka MO3 VYkpainu. byno mposeneno
PETPOCIEKTUBHMI, KOTOPTHMI, aHaIITUYHUIL,
onHOoLleHTpoBuUi1 aHanmi3 400 MegMYHMX KapT
CTaljiOHAPHMX XBOPUX, IO IIOMEPIN B YMOBax
cranionapy y mnepiog 3 2010 mo 2022 poxu
BKJIIOYHO Ta 0OPaHO BUIIAZIKM Y Bi/JIOBITHOCTI 10
KpUTepiiB BK/IIOUEHHA: HASABHICTh BCTAHOBJIEHOTO
piarHo3dy BUI-indexuia/CHIJ] 3 xo-indexiiero

TyOepKy/Ibo3y, KpPUITOKOKO3Y, IIOETHAHHI 3
Ta/IbKO30M

Kpurepii He BK/IIOYEHHS: HASABHICTb IHIIOTO
€TIO/NIOTIYHOIO  IHAYKTOpa TIpaHy/JIeMaTO3HOTO

3alrajJieHHs HUPOK, TpUBAINI IIpUIOM

crienudivHOi eTioTpoOIHOI Teparrii.
ITpoananisoBano IIPOTOKO/IN

[1aTO/IOTOAHATOMIYHMX  PO3TUHIB,  3[i/ICHEHO

IIOBTOPHUI IIepEer/IAf TICTONOTIYHMUX CKe/lelb
ayTOIICIMHOrO  MaTepialny  3a  BiANOBIZHMUIL
nepiop. JlabopaTopHi Ta  iHCTpyMeHTaIbHi
DOCIIPKEHH, IPOBEMIeH] NalliEHTaM IPVDKUTTEBO
BUKOHYBA/IVICh Y aKpeAUTOBAHMX aboparopisax
Ta 3aKJaflax OXOpPOHM 3[0poB’s. Marepiamu
OTpMMaHI Bif 75 malieHTIB BiKOM Bif 25 1o
75 POKiB HE3a/Jie)XHO BiJ CTaTi, WO IiJjIAranmu
ayTOIICIMTHOMY [OC/II[PKEHHIO, HaIlpaB/JIeHHd Ha
[1aTO/IOTOAHATOMIYHMI PO3TUH 3[1JICHIOBAIOCh
y BIJIOBIAHOCTI O YMHHOIO 3aKOHOJABCTBA,
O3HaK HACW/IbHMIBKOI CMEPTI y BK/IIOYEHUX B
TOCITiI>KeHH ITalliEHTIB He BUABIEHO.

Marepian TKaHMHM HUPOK (4-6 3paskiB
wiomelo 61u3bko 1cM?/3pa3sok)  OTpUMAaHMUI
Il 9ac ayTOICIMHUX [OCTI/KEHb IIOMilllain B
KOHTeVHep 11 610/I0TiYHMX 3Pa3KiB, IIPOBOANIN
BiiIOBi/iHe MapKyBaHH Ta QiKCyBanu B pO3YMHi
10% ¢opmanbperiny(pH 7,4) nporsarom 48 ropuH.
[Ticna npoBeneHHA AeTigparanii JOCTKyBaHUIA
Marepiajl IIOMilllajiM B TICTOJNIOriYHI KaceTu Ta
3aMBajIM B 1apagiH 3a CTaHJAPTHOI METOAVIKOIO.
CepiliHi 3pisy TKaHMH TOBIMHOIO 2-3 MIKpOHU
NpOBOAVIN 3 BUKOPUCTAHHAM pPOTALiTHOTO
mikporomy Microm (Carl Zeiss, Himeuunna).

MeTtomm MOCITIKEHHA: 3a0apBJIeHHA
reéMAaTOKCMJIIHOM Ta €03MHOM, 3a Ban Ii3oHoM,
PAS-peakuis, mikpockomia B INONAPU30OBAHOMY
cBiTi Ta iMyHoricToximiuHe focmimkenss (IFX]T).

II'X]] mpoBOAMIOCh HA A[re3VBHUX CKEIbLAX

Super Frost Plus (Menzel, Himeuunna).
BukopucrosyBanm cucremy jereknii  Mas-
ter Polymer Plus Detection (Peroxidase,

xpomoren JIAB) (Master Diagnostica, Spain),
JUIsI BUCOKOTEMIIepaTypHOI 00poOku emiTomis
AQHTUTEHIB BMKOPMCTOBYBa/IM LUTpaTHUMl Oydep
3 pH6, EDTA 6ydep, pH8. Hamu 6yno nposeneHo
JOCTi/PKEeHHS 3 HACTYITHVMM MOHOK/IOHQJIbHUMMU
aututinamu (MKA): mummmanmu MKA go CD68
(kmon KP1), mo CD20 (xmou L26), no CD4 (ki1oH
4B12), xponssunmu MKA po CD8 (xnon SP16)
[14-16].

[TauienTn Oynm posmnopineni Ha 3 rpymu y
BifIOBiTHOCTI 1O KJTiHiKO-MOP(OTOTiYHNX TAHKX.
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Ilepma rpyna npepncrasnena 30 BUIIafIKaMI 3 KO-
indexuiero BII-indexniero/ CHIJI -Tybepkynbos;
Y APYTiIpyIni 25 BUIIA/IKIB 3 1iarHO30M Ta/IbKOBUI
rpanynemaro3 ta BlI-indekuis/CHI/; B Tperiit
rpyni 20 BMHIafKiB 3 KpUITOKOKo3oM Ta BIJI-

indexuiero/ CHIJI.
Skicamit Ta  MopdomeTpuyHmMit  aHaIi3
riCTONOTiYHMX  IIpemnapaTiB  IPOBOAMBCA  Ha

cBiTnoBux Mikpockomax Nikon eclipse E100 3
npucraBkow ¢orokameporo DLT-Cam PRO 5
MP, «ZEISS» (HimewyunHa) 3 cucreMor 06poOku

TpaBMaronorii Ta opronenii HAMH Ykpainn» 3
BUKOPUCTAaHHAM Mikpockony Olympus CX-41
32x, 80x, 320x.

Crartuctnyna oOpoOKa KilbKiCHUX [aHMX
3[IiJiICHIOBa/sIaCch 3a [JOIOMOIOI0 JIiIeH3IMHUX
IPOTPaMHUX IIPOAYKTiB, IO BXOJATH B IIAKeT
Microsoft Office  Professional 2019(Excel).
CTaTUCTMYHO 3HAYYIIVMM BBaXKa/IM BiIMiHHOCTI
MDK IOpIBHIOBAaHVMM ITOKa3HMKaMM Ha piBHi 95
% (p <; 0,05).

Ilnst BcebGiuHOi OLIHKM TIpaHyIeMaTO3HOTO

maHux Primo Star 3 1IaHOXpPOMATMYHMMM 3alajieHHA 6yno obpaHo CYKYIIHICTb
o6’exktuBamu ZEISS "Plan-Achromat” 4x, 10x, 40x Mopdonoriaanx Ta MOpdOMeTPUYHUX
3 kameporo AxioCam 105color. XapaKTepUCTUK TIPaHy/IbOM, 3a YMOBM IX
[onapusaniiina MIKpOCKOIIiA 3pas3KiB IPUCYTHOCTI:
BUKOHYBamacb Ha 6asi Y  «IHCcTMTYT
Ne Mopd¢onoriuyni moKkasHUKU KniTuaHmit ckmap ITomaTKOBi XapaKTepUCTUKNA
. e PosnoscromxeHHs abTepaTUBHOTO
1 Posmip EnitenioigHi KmiTnHN
areHTa I03a Me>KaMJ TPaHyIbOMI
) Dopma liranTcpKi 6ararosgepHi 3MiHI TKaHMHM 1032 MeXXaMI
M .
p KITHHA TpaHy/IEMaTO3HOTO OCepenKa
3 Cryminb 3pinocri Maxkpodarn Di6bpo3HMIT KOMIIOHEHT
PiBHOMipHicTB .
4 1P dibpobmactu
3aI1a/IbHO-K/IITMHHOTO BaTy
HasasHicTb anbTepyodoro .
5 24 Jlimdonurn
KOMIIOHEHTY B LIeHTPi TPaHy/IbOMHI
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[Ipn ouiHni po3MipiB I'paHy/IbOM BU3HA4YEHO
Tpu BapiaHTU: #piOHa («He HEeKpPOTU3yHYa»
s BapiaHTy  TyOepKynbosHOi  iHekiii),
cepenHs, Benuka [17]. @opmy xapakTepusyBan
AK «OKPYITIy» Ta «JOBiIbHY», IpM LbOMY 3a
«OKpyITy» BBaXKanu TakKi, AKI IPaBUIbHO
BIIMCYBaNINCh y ¢irypHe Komo mpu Bisyaisanii
cucremoro DLT-camViewer. Cryminp 3pinocTi

OL[IHIOBA/IM 3a CYKYIIHICTIO KOMIIOHEHTIB -
HasgBHICTb ~ 3aMKHEHOTO  «TPaHY/IIEMAaTO3HOTO
Baly»,  KIIBKOCTI  30ygHMKA/HEKPOTUYHOTO

KOMIIOHEHTY B LI€HTPi I'DaHY/IbOMU, CTyIIEHEM
¢ibpo3y Ta iHTepnpeTyBaIM SK «3pia» Ta «He
3pima». PiBHOMIpHICTD 3ama/JbHO-K/IiTMHHOTO
BaJly Ta HAasABHICTb a/JIbTEPYIOUYOTO KOMIIOHEHTY
B ILIEHTpi TPaHy/IbOMM, PO3IOBCIOKEHHA
a7bTePaTUBHOIO areHTa  Io3a  MeXaMu
rpaHyboMy, GiOpO3HMIT KOMIIOHEHT OIiHIOBAJIN
3a HasIBHICTIO abo BifcyTHicTIO. KmiTnHHMI cknag
XapaKTepusyBalIM AK «BiCYTHi», «IIOOANHOKI»,
«HasABHI» KIITUHY. 3MiHM TKaHMHY 11032 MeXXaMU
TPaHy/IEMAaTO3HOIO OCEpeIKa XapaKTepu3yBajn
BiIMOBIJHO /10 BM3HAYAEMOTO MOP(OIOriYHOrO
cybcrpary.

PE3YJIbTATU

[Tpn anami3i MegMYHMX KapT aMOyIaTOpHUX
XBOpPMX BCTAHOBJIEHO, IO KinbkicTe CD4-
niMmbonuTiB craHoBuiaa MeHme 500 KmitMH /
MK/ B KPOBI B IAli€HTIB yCiX JOCHIIHKYyBaHUX
rpyn.  KnmiHiuemit =~ fiarHO3 ~ «réMaTOreHHO-
IuceMiHOBaHMII TYOepKyIb03» OYB IPYDKUTTEBO
BCTAHOBJIEHUI B 24 BuHIajKax, a B 6 BUIIaJKax
- IIOCMEPTHO, Ha IIJCTaBi  pe3y/lbTaTiB
MaTOJIOr0AHATOMIYHOI'O TOCITiI>KeHH Ta
riCTONIOTIYHOTO MiATBEPIYKEHHA.

Kniniaunin JIiar{Ho3 IICeMiHOBAaHOTI'O
KPUIITOKOKO3y 3  yPaXEHHAM LEHTPaabHOI
HEpBOBOI  cructeMu OyB  BCTAaHOBJIEHMIT Yy

BiCIMHA[LIATY XBOPUX INPVDKUTTEBO Ha IiLCTaBi
aHaji3y I1epeOpocHiHa/IbHOI pifMHU, Y [BOX
BUIIAJIKaX - IIC/IA INPOBEJEHHA ayTOIICITHOTO
IOCTiIKeHHA, Y 3B'A3Ky 3 KOPOTKOYAaCHMM
nepeOyBaHHAM B CTallioHapi, ypa)XeHHs HUPOK
Oyno BepudikoBaHO y BCiX BMIIQfKaX JIMIeE
IIOCMEPTHO Ha IIiJCTaBl TICTONOTIYHOIO Ta
riCTOXIMIiYHOTI'O JIOCITi/I>KEHb.

Bunapkis NPVDKUTTEBOL IiarHOCTUKI
TaJIbKOBOT'O IPaHy/IeMaTo3y Oy/ib- K01 T0KaIi3aril
He Oyro. Y rpymi mamieHTiB 3 TaTbKO30M JIeT€Hb
ta BlI-indekuiero, sika O6yma cpopmoBaHa Ha
OifcTaBi TiZBKM [OaHMX IIATOJIOTOAaHATOMIUHMX
NOCiKEHb, YPaXKEHHA HUPOK, 3YMOBJIEHOTO
0e3rocepenHbO IPSIMIUM BIUIMBOM Ta/IbKY, He 0yI10
BepudikoBaHo. MiKpocKoIisi B OISAPU30BAHOMY
CBiT/Ii He BUsBMJ/IA HABiTh MiHIMa/IbHUX NEIIO3UTIB
TaJIbKY y JOCII/PKYBAaHMX 3pas3KaXx, 110 CIiBIIajae
3 JAHVMM JIiITepaTypu.

KniniuHa kapTuMHa Ha MOMEHT IIOCTYIUIEHHA
B cranjoHap Oyma wmamo crenudivHowo. B
KOHTEKCTI ypaKeHHA HMUPOK, BaXKKICThb CTaHy
Oyna o6yMOBIIeHa IOIIOPTaHHOI0 HEJOCTATHICTIO
PI3HOIO CTYIIEHA TAXKOCTI.

B mopganpmomMy My IpOBOAMINM TiCTOJIOTiYHE
DOCII)KEHHA IIpenapaTiB HMPOK NaLliEHTIB TPbOX
TPYH 3TiZHO OOPAHOTO IepetiKy XapaKTepUCTUK
TPaHy/IbOM.

[Ipu gocnifkeHHi MaTepiaay Tpyny Mali€HTiB 3
Ko-iH(ek1ieo Ty6epKynbo3-BlJI-indexuis/CHIJI
BUABJIEHO, IO T'PaHYIbOMM OyIM IIpefcTaBieHi
BCiMa BapiaHTamMM pO3MipiB, 3 I€peBaKaHHAM
npibHUX Ta cepenHix Buais (puc. 1).

Puc. 1. lpynal. CKynyeHHsA Pi3HOPO3MipHMX FPaHyboM 3
HaABHICTIO riraHCbKMX 6aratoAagepHuX KNiTvH. 3abapBneHHs
reMaToKCuiHOM Ta eo3uHom. X100

Bci BmsABneHi rpaHynboMm Oymm  OKpyriIof
dopmm. 3ycTpivanuch o6yBa BapiaHTy CTyIICHS
3Pi/IOCTI HABITh B MeXKaX OIHOTO IOC/TiI)KYBaHOTO
BUIIAJIKY.

3anajpHO-KIITMHHMII Bal OyB piBHOMipHUI
y Oimpmocti BumagkiB, IpoTe albTEPYHOYMIl
KOMIIOHEHT/Ka3€03HUII ~ HEKpOo3  3yCTpiyaBcsA
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He Yy BCIX IpaHy/IbOMax Ta MaB Pi3HUI CTYIIiHb
BMPA3HOCTi. A/IbTepaTVBHO-HEKPOTUYHNX 3MiH, B
TOMY YMC/Ti Ka3€03HOTO 3aIla/IeHHA 11032 MEXXaMM
TPaHy/IbOM BVISIBJIEHO He OyII0.

®i6po3HUl  KOMIIOHEHT  BUABIABCA Y
OiMBIIOCT] JOCTIIKYBaHUX BUIAJKaX B pi3HOMY
CTYIIEH] 3pilOoCTi.

Emitenioigni xmitmHm O6ynu HasBHI y BCix
BUIIAJIKaX HE3a/le)KHO BIiJ CTYIEHA 3piIoCTi
rpaHynboM. liraHTcpki 6OararosAmepHi KITHHU
MopdororivHo BepudikoBaHi K KIITUHU TUILY
[Tnporosa-Jlanrxanca, 3yCTpidaamuch B OKpeMUX
TpaHy/IbOMAX, ajie He Y BCiX BUIajKax (puc.2).

Puc. 2. Tpyna 1. liraHTcbKa 6aratosaaepHa KnitTMHa B cknagi
3ananbHO-KNITUHHOIO Basly rpaHynboM. 3abapBneHHs
remaToKCUNiHOM Ta €03MHOM. X400

Maxkpodarn Tta nimboruti Oynu HasBHI B
CKIaZli 3amajbHO-KIITUHHOTO Bajly, IPU YOMY
Makpodary 371e6i/1bIIOro 10 JI0r0 BHYTPIIIHBOMY
Kpalo, a MMGOUNUTN pO3TAIIOBYBA/INUCh B TOBIIi
Ta 1o nepudepii.

dibpobmacT  3ycTpivanuch B HEBEIMKIil
KiZIbKOCTI, 3/1e01/IbIIIOTO B TPaHy/IbOMAX He3Pi/NX,
Ta MaJjIoro i CEpeAHbOI0 PO3MIipy.

ITpm  ricTonmorivHOMy  JOCTi>KEHHI  Ipu
3abapB/ieHHI TeMaTOKCWIiHOM Ta €O03UMHOM
BUITAJKiB apyroi JOCTIKYBaHOI rpynu
IPaHy/JEMATO3HOTO 3allajieHHsA, B TOMY 4YMCIi
IHJYKOBAHOTO [€NIO3UTaMI TaJIbKy BUABIEHO
He 6yI10.

TpeTs rpyma 3 KpUITOKOKOBMM Ypa’KeHHAM
HUPOK BKJIIOYala JeKilbKa (opM 3amaJbHUX
peakuiil - BJacHe TIpaHyJIeMaTo3Hi Ta 06e3
dopmyBaHHsA  rpaHyIboM  (KicTO3HOIOpiOHI

medeKTy, KpPUIITOKOKOBA HMCeMiHalisi B ycix
TiCTONOTIYHYX CTPYKTYPaxX HUPKMU).

Posmip rpanynbom OyB BapiaTMBHUM Bif
<<)1pi6HMX» [0 «BEIMKNUX» B YCIX HOCIIKYBaHMUX
BUIIAZIKaX, B TOMY YMCIAl I B MeXaX OJHOTO
BUIafKy (puc 3).

Puic. 3. Tpyna 3. [paHynemaTo3He ypaxXeHHsA Kly6ouKkoBoro
anapaTy HMPKM 3 NOro YaCcTKOBOIO AeCTpyKLi€to. 3abapBneHHA
reMaToKCWIiHOM Ta eo3nHOM. X100

3ycTpivyannch IpaHylIbOMM OKPYIIoi dopmmu
- «3pim», TpaHyIbOMM CepPeJHIX Ta BEMUKUX
PO3MipiB, a TAKOXK HellpaBUIbHOI popmu — ApiOHi
TPaHY/IbOMM 3 HEBEMKOIO Ki/IbKicTIO 30y HMKA B
LEHTPI.

BusBneni rpanympbomMu Oynmm mpepcTaBiIeHi
BCiMa CTyIIeHAMM 3pioCTi. 3amanibHO-KIiTUHHA
BaJI 371e0iNbIIOr0 OYB HEpery/IApPHUM, TOHKUM,
OKpiM BUIIAIKiB APiOHMX IPAHYIbOM.

ANIbTEPYIOUMII KOMIIOHEHT — KPUIITOKOKM
Pi3HOTO CTyIIEHA 3Pi/IOCTI — BiJj iIHKAIICY/IbOBaHMUX
no 3ipuacTux GopM, BUSAB/SINCH B IIEHTPi BCiX
TPaHy/IbOM Ta B CKIafi 3amajbHO-KIITUMHHOTO
Basry. [Ipy oMy B rpany/IbOMax BEIMKOTO pO3Mipy
BOHM CKIajany NoHap 50% KOMIIOHEHTY caMoi
rpaHyl1boMM, (OPMYIOUM ONTHYHO IIOPOXKHIN
IIEHTP, B fAKOMY BM3Hauamuch 6a3odinbHi
rpr6KOBi MiKpOOpraHismu.

Knitnannit CKIaj IPaHy/IbOM OyB
HEOJHOPIHMM Ta HEYUCIEHHVM, OCOOINBO
y 3pinux Ta BEIMKOPO3MIPHUX TpaHyIbOMax.
Enitenioigni kaitnnu, nimponutn Ta Makpodarn
371e6i/IbIIOTO TTOOAVHOKI Y BCiX AOCTImKyBaHNX
Bunagkax. [iraHTcpki OararosmepHi KIiTMHU
3yCTpi4a/nnuch piiko, MpOTe IHKOMM 11033 MEKaMu
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rpanynboM. ®Dibpobmactu BusBIEHI B 3-X
BUIIAJKaX 3[eOiIbIIOro Ipy IepyBa3aJbHOMY
pO3TallyBaHHI IPaHy/IbOM.

Crnoctepiranocp 3Ha4YHe IOLIVIPEHHSA
KPUIITOKOKIB 11032 M€XaMy TPaHyAbOM Y BUITIALL
3/MMBHOI iHGINbTpaLii iHTepCTULIi0, PYIHYBaHHS
3 TIIOBHMM 3aMillleHHAM KIyOOYKOBOTO Ta
TyOY/IIDHOTO  KOMIIOHEHTiB,  (OpMyBaHHIM

IICEeB/IOKICT BUIIOBHEHMX 30yIHUKOM (puc 4).
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Puc. 4. Tpyna 3. MHOXMHHI NCEBAOKICTM BUMNOBHEHI
iHKancynboBaHMY GOpMamu KpUNTOKOKIB. 3abapBrieHHn

reMaToKCuiHOM Ta eo3nHom. X100

®ibpo3,  AK  KOMIIOHEHT  TPaHY/IbOM,
3ycTpivyaBcs y Oinbpinocti Bumagkis 3i crmabkoro
IHTEHCUBHICTIO.
IIpn  ouinni

MOp(OJIOTiYHOI  KapTUHU Y

TKaHMHI 11032 MeXaMM TIPaHy/lIeMaTO3HOTO
OCepeNKy BUABJIANUCH HACTYIIHI 3MIHMN.

B 6inbiocTi Bunaskis (24, 80%) 6y BusiBIeH]
[JIOMEPYIAPHI 3MiHM Yy BUINIALL IOTOBLIEHHA
0azaspHUMX MeMOpaH KamimsapiB  KIyOOuKiB,
YacTMHA 31 IICEBJOPO3IIEIUIEHHAM; KOJIANTOIAHI
3MIHM KaIllJIApHUX reTenb KITyOOUKiB;
Me3aHTia/ibHa TillepLeIo/sIpHICTh Ta Cmabka
npornidepallisi eHZOTeNi0 KalliIAPHUX IeTeNb.
Yactunaa BumagkiB (17, 56,6%) meMOHCTpyBaia
($OKaTbHO-CEIMEHTApPHUII  [TIOMEPY/IOCKIIepO3.
B opHOMYy BUIAAKy BMABIAMNCH KIYOOYKM 3
IIOBHUM CKJI€pO30M. 3yCTpidanuch BOTHUIIEBi
iHTepcTHLianbHi indinprpaTu nimdo-
I1a3MOLMTAaPHOTO CK/Ialy.

ITocranoBka PAS-peakuii mpm pocmifykeHHi
rpaHy/JIeMaTO3HOTO  3alla/ieHHAd B HMPKax
BIMKOHYBaach 3 METOIO BUK/IIOYEHHA
JI0ATKOBOTO a/IbTepyIo4oro gpakropa (rpubKoBof,
OakrepianbHoi, mapasurapHoi opu), oriHmi
3MiH B 0OasanpHill MeMmOpaHi  Kaminspis,
TyOY/LsApHil 6a3abHill MeMOpaHi TPy HasIBHOCTI
arpodii emiTeiio KaHaJIbIIIB.

Ouminka cryneHs (ibposHuX 3MiH, sKi TaKOX
iHTeprpeTyBammM fAK MapKep IPOJOHIOBAHUX
3arajbHMX 3MiH, IPyHTYyBa/lach Ha 3abapBiieHi 3a
Ban I'isonom PAS-peaxkuii.

PesynpraTu rictoximMiyHOro mocipkeHHs (3a-
OapsneHHs 3a Bau [i3onoM, PAS-peakuist Buka-
neHi B Tabmmni 1.

Tabnuys 1

PesynpraTi ricToxiMivHOro JOCTiPKeHHA TKAHNH HIPOK NalieHTiB 3 rpyn

Ipynn PAS-peakiia

3a0aBnenHns 3a Bau I'isonom

IpnbxoBa, bakTepianbHa,
napasurapHa ¢opa
He BUABIEHA

Ipyna 1 Ty6epKynbos 3
BUI-in¢exuiero/ CHIL

®ibposHi 3MiHM BapitoBam Bij cabko Bupas-
HMX JJO IOMipHUX, JIOKa/1i3yBa/IJICs HABKOJIO
BMPa3HUX I0JIiB HEKPO3y

Ipyna 2 TanbKoBUI
rpaHy/IeMaTo3 3
Bl/I-in¢exniero/ CHIJL

IpnbxoBa, bakTepianbHa,
nmapasutapHa ¢ropa
He BUsIBIEHA

HasBHicTp ¢ibpo3Hux 3MiH croc-tepiranach
HepeBaYKHO NePUBACKY/IAPHO, B Ki/IbKOX BUITAJKaX

Ipyma 3 KpUNTOKOKO-
3oM Ta BIJI-indekuiero/
CHIJI 3
HepeBaKaHHAM
iHKamncynpoBaHUX HOPM 5K
B Me)XXaxX IpaHy/IeMaTO3HMX
OCEepeIKIB TAK i 1032 HUMHI

B ycix gocmimpKyBaHux spaskax
ineHTN(]iKOBaHO KPUIITOKOKM

HasBuicTb ¢ibpo3HMX 3MiH crocTepiranach
HepeBaXHO IIePUBACKY/IAPHO, CTAOKOTO CTYIIEHIO
B ycix mocnmimpkyBaHuX 3paskax ifeHTU(IKOBaHO
KPUIITOKOKU 3 TIepeBaKaHHAM

iHKancypoBaHUX QOPM SIK B MeXaX IpaHy/IeMa-
TO3HMX OCEPEJIKiB TaK i 11032 HUMU
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Kpuntokokn BUABIAMICH IIPY IOCTAHOBI
PAS-peakiii y Burmagi TtemHO-dioneToBuX/
TEMHO-POXXeBUX Mikpocdep, cabKo OB’ sA3aHNX
MiX c06010, 3 4iTKuM 00ifKOM Karicynu (puc. 5).
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Puc. 5. pyna 3. MHOXWHHa AncemiHaLia KpUNTOKOKamMu,
nepeBaXXKo B iHKarncynboBaHiln dpopmi. PAS-peakuis. X400

Kpunrokoku BinbHO imeHTU}IKyBamuch y
3paskax 3abapsieHHMX 3a Ban I'isoHoM - y BUrIsAi
crmabko-dioneToBux cdep 3 rajo, KOHTYpU SKOTO
¢dapboBaHi XOBTMM, PV YOMY BUSBJIEHE TicHe
NPWIATaHHS IX OJ[MH IO OJHOTO (puc. 6).

Puc. 6. [pyna 3. HaaBHicTb KOHrNomepauii iHkancynboBaHnX
$opM KpnNTOKOKiB. 3abapBneHHsA 3a BaH-Ti3oHom. X400

IOna  006’€eKTMBHOI  OLHKM  KJIITMHHOIO
CKMaJly TPaHy/IbOM Ta 3MiH TKaHMHM 11032
MeXaMJi TPaHy/IEMaTO3HOTO OCEPENKY, OL|HII
IHTEHCUBHOCTI 3aIllaJIbHO  K/IITMHHOI  peakxuil
BuKoHyBanoch II'X] 3a oOpaHuMy MapKepamu.

Excrpecia  CD4 Ta CD8 mnpossianach
OJHAaKOBO [ BCiX MOCHDKYBaHUX Tpym -

BUSAB/LINCH OOAMHOKI T-mimdornutn y cxmani
3aMa/jIbHO-K/IITMHHOTO Bay 37e0ibuIoro o
30BHIIIHPOMY Kpai , 1[0 CBi4MTb NpO CIabKy
nma"Ky T-kmiTMHHOrO iIMyHiTeTy y BifgmoBifb Ha
anpTepylounii GakTop B HE3aJIEeKHOCTI Bij 1ioro
6ionoriynoi npupoau [18].

Excnpecia CD20 mana meBHi BifMiHHOCTi y
MDKrpynoBoMy posnofini: y rpymi 1 B-nimdorytu
BUABJIANINCD, K KOMIIOHEHT TpPaHy/JIbOMM,
30KpeMa B CKJIaJi  3alla/JIbHIO-KIITMHHOTO
Bajly. Y Trpymi 2 CIOCTepiraimch IOOAMHOKI
B-nimbounTy, IK KOMIIOHEHT iHTepCTUIIiaTbHIX
npibHO-doKanbHMX  iHOIIBTpATiB,  OCKiNbKK
a/lIbTepyIounii areHT OyB JOCTOBIpPHO BifCYyTHIII.
Y rpymi 3 HagBHicTh B-mimdoumris y cxmapi
IpiOHUX Ta CepefHiX I'PaHY/IbOM CBiIYUTH IIPO
He3pITiCTh TPaHy/IbOM Ta Ha KOPUCTb OinbuI

BJMICOKOTO  CTYNIEHd  aKTMBHOCTI  IIpOIIECy.
Takox B-mimdoruty BuMABIsINCh Y [iMSHKAX
KPUIITOKOKOBOI  [IMCeMiHallil 103a MeXaMu

TPaHy/IbOM, 30KPEMa B OCEPEKAX «IICEBMO KiCT».

IIpn oninni excnpecii CD68 y mnepmuiit
NOCIIPKYBaHill TPyl BUABIAINUCH ITOOAVIHOKI
Makpodarn y ckaajii 3anajabHO-K/IiTUHHOTO Balry
JIOKa/Ti30BaHi 37e6i/bIIOro 1o BHYTPILIHbOMY
Kpal, 10 BIAIIOBila€ KIaCUMYHUM IMYHHUM
MeXaHi3MaM. Y [pyTiil JOCHiDKyBaHill TIpymi
IPaKTUYHO  HE  BM3HAYajach  HAABHICTD
MakpodaraibHOI TaHKY iMyHiTeTy. Y TpeTiit rpy1i
KiZbKicTh MakpodariB BapitoBasa Bii OZMHUIHIX
10 IIOMIPHOI KiJIbKOCTI B 3a/IEKHOCTI BiJj pO3MipiB
TPaHy/IbOM B SIKMX BOHM Oymu imeHTUdiKOBaHI.
Pesynbratu II'X]] mocnifmKeHHA IPENCTABIEHO B
Tabnuni 3.

OBI'OBOPEHHAA

ITaTo/moroaHaToMi4yHMII PO3TMH HE BTpada€E
CBOIO aKTYaJIbHICTb Ta 3a/IMIIAETHCA BaXKIMBUM
IHCTPYMEHTOM [/I1 BUABJIEHHA Ta PO3YMiHHA
3aXBOPIOBaHb, 30KpeMa i1 3 YPaXEHHAM HUPOK,
y nanienTis 3 BUI/CHIJI. IlopiBHAnNbHMIT aHami3
NAHUX TIPOBENEHMX ayTOIICiii 3 pe3yabTaTaMu
naToMopQonIoriyHmx HOCIi>)KEHb Ta
IPVOKUTTEBO-BCTAHOB/IEHOTO [1iaTHO3y II0OKa3aB
Ba)K/IMBI BiIMiHHOCTI B KOHTEKCTi HiaTHOCTUKU
Ypa)XeHHs HUPOK B IpyIIi 1 Ta 3 Ha IPVYDKUTTEBOMY
eramni. IcCHYIOTb JOCHIPKEHHA 1O NPUITYCKAIOTh
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Tabnuys 3

OniHka ekcrpecii iMyHOTicTOXiMiYHIX MapKepiB B TKAHMHiI HUPOK

CD4+

CD8+

CD20

CDé68

Ipymna 1 Ty6epky-
nbo3 3 BIJI-indek-
miero/CHIJT

ITooguuoxki T-mim-
¢dountn y ckmani
3ammajaAbHO-K/IITUH-
HOTO Baiy 371e0inb-
IIIOTO TI0 30BHIIII-
HbOMY Kpalo

ITooguuoxi T-mim-
dountn y cknani
3amajabHO-K/IiTUH-
HOTO Baiy 371e6inb-
ILIOTO TI0 30BHIIII-
HbOMY Kparo

Excnpecia B cknapi
3aI1a/IbHO-K/IiTUH-
HOTO Bany

Crabka ekcripecis
B CKJIaJIi 3aI1ajib-
HO-KJIITUHHOTO
BaJly 371e06i1b1IOrO
10 BHYTPillIHbOMY
Kpamo

Ipyma 2 TanbKoBuIt
IpaHy/IeMaTo3 3
BUI-ingexuniero/
CHIJ

TTooguuoxi T-mim-
¢dountn y ckmani
iHTepCcTULiaIbHUX
Ipi6HO(DOKATBHIX
inginprparis

ITooguuoxi T-mim-
¢dounty y ckmani
iHTepcTULiaIbHUX
npi6bHODOKaTBHUX
indinprparis

IToomuuoxki B-nim-
¢dounty y cknapni
IHTepCTULIIa/IbHUX
npi6bHODOKATBHIX
inginprparis

Crabka ekcripecis
B CKJIaJli iHTepCTH-
LiaIbHMX JIpi6HO-
¢doxanpbHuX iHPiNb-
TpaTiB

Ipyma 3 xpunroko-
ko3oM Ta BUJI-in-
¢exuiero/CHIJL

Opuunyni T-1iM-
¢dountn y cxmani
Ipi6HMX Ta cepep-
HiX I'PaHY/IbOM,
nooauHoKi T-mim-
doruTy B minsHKaX
KPUIITO KOKOBOI
JecuMiHalii

Onmuunyni T-1iM-
¢dountn y cxmani
npi6HMX Ta cepep-
HiX I'PaHY/IbOM,
rmooauHokKi T-mim-
¢dountu B finAHKaxX
KPUIITO KOKOBOI
JlecUMiHallii

Onpuuanyni B-n1iMm-
¢dountn y ckmani
Ipi6HMX Ta cepep-
HiX IPaHY/IbOM,
MOOAMHOKI B-mim-
dboruTu B finsHKAX
KPUIITO KOKOBOL
JecuMiHallii

Cnabo Ta nomipHO
BMpakeHa eKCIIpe-
cif y ckmapi cepen-
HIX Ta BEeJIMKUX I'pa-
HY/IbOM, B Ii/IAHKaX
KPUIITOKOKOBOI
JecuMiHallii

HagBHICTb KIITMHHMX aTUIiil, iMyHOCyIpecii,
aHTHUPEeTpPOBipycHOI  Tepamii, = aHTUOIOTMKIB
Ta ONOPTYHICTMYHMX iHQEeKLill AK OCHOBHUX
MopndikaTopisB 3amaapbHOI BiNOBifi y manieHTiB
3 BUI/CHI/Jom Ta 6akTepianbunx indekuii [19].

Crmabko  BupaXeHa  eKCIpecii  MapkepiB
nigrumis T-nimdornuTis, a came CD4- xenmepiB Ta
CDS8-cynpecopiB y BCiX JOCTKyBaHUX 3pasKax
MO>K/IMBO ITOPiBHATY BUPAYKEHICTIO IMYHOCYIIpeCil,
AKa BCTAaHOBJIEHa Ha KiiHiYHOMY erami. Kpim
toro, BI/I-index1iisa 3paTHa 3MiHIOBaTV KIacYHY

MOpQO/IOrilo  TPaHY/IbOMATO3HOTO  3alla/IeHHS.
Makpodaranbhi, MikpormianbHi KITUHM Ta
aHTureH-crieridivyni  T-kmiTMHY,  BKIIOYA0YN

CD4+ i CD8+ T-KmiTMHM, KPpUTUYHO 3ajTydeHi
B iMyHHI BignoBifi Ha iHQekuil0 BUKINKaHY
C. Neoformans. Imynni Bigmosimi Thl, mpo
xapakrepusytotbca IFN-y, i imynHi Bigmosini Th17,
Aki xapakrtepmsyerbcsa IL-17A, 3abesnedyroTsh
zaxmct Bifi C. Neoformans. IFN-y akTuBye KIiTvHI
Makpo¢arajJpHOTO Ppsfly Ta CIPUSAE KIACUYHIN
aKTMBallil MaKpodaris, ska KOPEToE 3 KITipeHCOM
rpnbxa. HaBmaky, nurokian Th2, Taki ax IL-4, IL-5

Ta IL-13, CTUMY/TIOIOTD a/IBTEPHATUBHY aKTUBALIil0
Makpodaris, fKa IIOB’s3aHa 3 MPOTPECYBAHHAM
3axBoproBaHH [20].

Crmabka 3a/Iy4€eHICTh MakpodaraapHoi
JIaHKM iMyHiTeTY y BurnApi nooguHokux CD68-
MO3UTUBHUX KITUH y 3 TIpyni B IOPIBHAHHI
3  KimbkicTio  30ymHMKA,  CBifuMTBH  IIpO
HECIIPOMOKHICTb IMYHHOI CHUCTEMM i30/I0BaTH
a/IbTepyroUnii GakTop, 1[0 MOXKe OYTY MOACHEHO
OionorivHMMM  0COOMMBOCTAMM  KPiITOKOKOBOT
bnopn.

Haromicte y 1 rpymi 36ymHuk, skuit OyB
JIOKa/Ii30BaHMIl y TPaHy/IbOMaxX Ta [JOCTOBIPHO
HEIiATBEPPKEHO JI0T0 HaABHICTb B IIPUJIEITIOMY
cepefoBuIi CBiYUTh IIPO IPOBiHY pOJb
IPAaHY/JEMATO3HOTO 3allaJieHHA B CTPUMYBaHHI
PO3TOBCIOMKeHHs TybepKynbo3Hoi iHpekuii B
KOHTEKCTi ypakeHHS HUpPOK. Taka BifIMiHHiCTb
TiCTOJIOTIYHOI KapTUHU Ipu cxoxoMy piBHI CD4
KITUH CBiguuTh IpPO JMOBipHY OinbuIy poONb
iHmMX daxKTOpiB, OKPIM CTaHy IMyYHHOI CUCTEMI,
y ¢opMyBaHHI afleKkBaTHOI iMyHHOI BifIoBifi B
KOHTEKCTI ypakeHHs HUPOK.

36 ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayxa Ypainu, 2025, Vol. 21, Ne 2



Xapaktepuctuka MopdonoriyHMx NposiBiB rPAHYNEMATO3HUX YPAXKEHb HUPOK NpH TyGepKybosi, TanbKosi Ta

KPMKTOKOKO3i y nauienTis 3 BlJ1-indbekuiero/CHIL,

licTomoriyna Bepuikalis rpaHy1eMaTo3HIX
yPa>KeHb € «30/I0TUIM» CTaHJAPTOM
DiarHOCTMKM, IO 3HAYHOKI MipOI0 BIUIMBAE Ha
MiKyBaJbHY TaKTUKY B BUIIAJKaX IPYOKUTTEBOI
[iaTHOCTMKM Ta KOPEKTHOro (OpPMYIIOBAaHHA
I1aTO/IOTOAHATOMIYHOTO [iarHO3y Y BUIIafIKax
IIOCTMOPTA/IbHOI JiarHOCTUKMA.

BaxnuBuM — nmuTaHHAMM IS KJIiHiKO-
MOpPGOJIOTiYHOI JIiaTHOCTUKM TIpaHy/IeMaTO3HNUX
3aXBOPIOBaHb HUPOK € BUSABJIEHH:A crenndiqHol

MOpGOIOriYHOI  KapTMHM Ta  eTiOOriYHOro
YMHHIKA.

Takum YMHOM, naroMopgororiuHe
TOCITiI>KeHH 6iorciitHoro, oIepalinHoro

Ta CEeKLITHOTO MaTepiaay IIpM IMifo3pi Ha
rpaHy/IeMaTO3He ypa>keHHA HUPOK € HeBiJl EMHIM
JiarHOCTUYHUM 3aXOJIOM. Hocmimkxenus
K/TiHIKO-MOPQOJIOTiYHNX 3a/IeKHOCTEN IPOsIBiB
TPaHyIeMaTO3HNMX XBOpPOO Yy KOHTMHIEHTaX
xgopux 3 Bl/I-indexniero/CHIIl cnpusiors
HOKpallleHHI0  AndepeHLiiiHoi  TiCTOMOriYHOI
MIaTHOCTMKM LMX HO30/MOTiYHMX QopM Ta
IPOTHO3YBAaHHIO IXHBOTO KIiHi4HOrO Iepe6iry,
B pa3i 3acTOCyBaHHA KOHCEPBAaTUMBHMX Ta
XipypriYHMX METOAIB JTiKyBaHHA.

BYMCHOBKMU

1 IIpmwxurrena IiarHOCTMKA YpaKeHHA
HUPOK IpM TeHepanizoBaHUX iHMEKLiHIX
nporecax y nmanieHTis 3 BUI-indexuiero/CHIJT
3a/IMIIAETHCA HEPEali30BAaHOK HE 3BaXKalun
Ha  [IOCTYIHICTb Ta  MaJIOiHBAa3VBHICTb
ICHYO4MX NIarHOCTUYHUX METOJMK.

2. Inxmosil TampKy ab0 iHIIMX LeTyToigHNX
cyOcTaHIi/i B HUpPKax J[JOCTOBipHO He Oyr10
BMABJIEHO >KOJHVM 3 3aCTOCOBAaHMX METOJIB,
10 BUKJIFOYA€ HUPKU 3 IMOTEHIITHUX OPTaHiB-
MillleHel1 [ TaJIbKOBOT'O IPaHy/IeMaTOo3Yy.

3. 3acTocyBaHHA ricTOXIMIYHUX METOJiB
JiarHOCTUKI TO3BOJIAE BUK/THOYUTHI
inmi  eriomoriuni  ¢dakTopm  PO3BUTKY
TPaHy/IEMaTO3HOTO  yYPAXXEHHA  HUPOK Yy

nanienTis 3 BUI-indexuiero/ CHIJI, abo iHmoo
imynHocymnpecierw. Lli Merogu pomomararoTb
OLIIHUTYU IMYHHY CIIPOMOYXKHICTb Pi3HUX JIAHOK
iMyHiTeTyBOOMEKeHHI iH(eKIiTHOro BOrHMIa
Ta OLIHUTY PO3IOBCIOJPKEHICTb IIPOLECY.

Bonn € pieBMM MeTONOM XapaKTe€PUCTUKM
MOpPGOIOTiYHNX 0CO6MMBOCTeT iHDEKIiITHOTO
areHTy, 30KpeMa rpuOKoBoi eTiosorii.

4. ITX]l € mo3BOsie BCTAaHOBIIOBATK (HEHOTUII
KITMHHOTO iHQIIBTpATy, OLIHUTU CKJIaf
IPaHy/IbOM Ta BUPAXKEHICTb IMYHHOI peakiil
Ha a/nbTepylounii GpakTop.

IlepcnexkTHBY NOFANBINNX AOCTiKEHD

Heo6xigni mopanpiuni HOCTKEHHS CKIagy
KITMHHOrO  iHQinbTpary maa  3'acyBaHHSA
IIOBHOTO HV/PKOBOTO ¢isio-maTonoriyHoro
MeXaHi3My, MOP(OIOTiYHMX NTPOSIBiB, IIOB'A3aHNX
3 rpaHy/IeMaTO3HIIMM 3aXBOPIOBAHHAMI,
aconiitfoBanumu/noegHannmu 3 BUI-indexniero/
CHIJom.

Koudmnikr inrepeciB. Ilorenmiiiaux a6o
SIBHUX KOH(JIKTIB iHTepeciB, 1110 MOB's13aHi 3 UM
PYKOIIMCOM, Ha MOMEHT ITy0tiKaliii He icHye Ta He
nepen6avya€eThCs.
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Xapaktepuctuka MopdonoriyHMx NposiBiB rPAHYNEMATO3HUX YPAXKEHb HUPOK NpH TyGepKybosi, TanbKosi Ta
KPMKTOKOKO3i y nauienTis 3 BlJ1-indbekuiero/CHIL,

CHARACTERIZATION OF MORPHOLOGIC ASPECTS OF GRANULOMATOUS
RENAL LESIONS IN TUBERCULOSIS, TALCOSIS AND CRYPTOCOCCOSIS IN PATIENTS
WITH HIV/AIDS

Baran S.Z.

Shupyk National University of Health Care of Ukraine, Kyiv, Ukraine

serhiybaran@gmail.com

Aim: to characterize and improve the differential diagnosis of morphological, histochemical and immunohistochemical
changes of granulomatous inflammation in the kidneys of patients with tuberculosis, cryptococcosis and talcosis with co-
infection with HIV/AIDS.

Materials and methods. A retrospective, cohort, single-center, analytical analysis of 400 medical cards of inpatients
from 2010 to 2022 inclusive was performed and cases were selected according to the inclusion criteria, data from pathology
reports were analyzed, histological specimens were re-examined, and additional studies were performed - histochemical,
immunohistochemical, and polarized light microscopy. Materials were obtained from 75 deceased with laboratory-verified
HIV infection, aged 25 to 75 years, regardless of gender. Depending on the clinical data and the results of the autopsy
examination, the patients were divided into 3 groups. The first group includes 30 cases with HIV/AIDS-tuberculosis co-
infection; the second group includes 25 cases diagnosed with talc granulomatosis and HIV/AIDS; the third group includes
20 cases with cryptococcosis and HIV/AIDS.

Results. The study of the material from the group of patients with TB-HIV/AIDS co-infection revealed that granulomas
were represented by all size variants, with a predominance of small and medium-sized types.

The inflammatory cellular shaft was uniform in most cases, but the altering component/caseous necrosis was not found
in all granulomas and had a different degree of severity. No alterative necrotic changes, including caseous inflammation,
were found outside the granulomas. The fibrous component was detected in most of the studied cases in varying degrees
of maturity. Histologic examination with hematoxylin and eosin staining in the cases of the second study group did not
reveal granulomatous inflammation, including that induced by talc deposits. The third group with cryptococcal renal
lesions included several forms of inflammatory reactions - granulomatous and without granuloma formation (cystic defects,
cryptococcal dissemination in all histological structures of the kidney). In most cases (24, 80%), glomerular changes were
detected in the form of thickening of the basal membranes of glomerular capillaries, some with pseudo-splitting; collapsed
changes in the glomerular capillary loops; mesangial hypercellularity and mild proliferation of the endothelium of the
capillary loops. Some cases (17, 56.6%) demonstrated focal segmental glomerulosclerosis. In one case, nodules with complete
sclerosis were detected. There were focal interstitial infiltrates of lymphoplasmacytic composition.

Conclusions. The lifetime diagnosis of specific renal damage in generalized infectious processes in patients with HIV/
AIDS remains unrealized despite the availability and minimally invasive nature of existing diagnostic methods.

Keywords: granuloma, HIV/AIDS, tuberculosis, talcosis, cryptococcosis, renal complications.
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EHIOTEIAJIBHUIM MOHOIIUT-AKTUBYOYMI ITOIINENTUI-II IK
MOKJIVBUN OIATHOCTUYHUN TA IPOTHOCTUYHUI ®AKTOP
TIABETTYHOI PETMHOIIATII

Ceporx A.B. https://orcid.org/0000-0003-4909-8662

Lninposcokuii deprasnuti meouuruii ynisepcumem MO3I Yipainu, [ninpo, Yxpaina

anton777serdiyk@gmail.com

AxryanbHicTb. EnpjoTeniabHa ayicdyHKIis Oepe y4acTb y maToreHesi MiKpoBacKy/LIPHIX YCK/IaHEHb LIYKPOBOTO fiabeTy
(1) 2 tuny. EnpoTenianbHmit MoHOLnT-aKkTyBYyRounit nominentuf-1I (EMAP-II) - 1ie 6aratodyHKI[iOHaIbHIIL TTOMIIIenTIz 3
[PO3aIaIbHOIO0 TA AHTMAHTIOTeHHOK aKTUBHICTIO, AKMIT Ma€ 3B'130K 3 PO3BUTKOM AiabeTraHol petnHomaTii (JP).

inp: BusHaunty BMicT y KpoBi EMAP-II mpu pisux cragiax JJP Ta MOXIUBICTb J10ro BUKOPUCTAHHA Y AKOCTi
6iomapkepy il mporpecii.

Martepian Ta Metogu. O6cTexxeHo 136 marientis 3 L] 2 Ty, AK1X pO3NOALINIIN Ha TPYIN: 1-a — 3 HellporidepaTBHOIO
(HIIOP, 60 oueit), 2-a — 3 npenponideparnsHoio AP (IIIIIP; 42 oka) Ta 3-1 - 3 mponideparusrow AP (ITIP; 34 oka).
ITpoBeneHo 0OCTeXXeHHs Ta JMKYBaHHs] MAaLi€HTIB MPOTArOM 2 POKiB. Y SKOCTI KOHTPOJIIO 3a1y4eHO 25 MalieHTiB, ki
He mamu LIJI. V cuposatii kposi nposoguan BusHadeHHs EMAP-II imyHOpepMeHTHIM MeTOHZOM. AHajli3 pe3y/Ibraris
mocmimpxeHHs nposopuscs B nakeTi EZR v.1.54 (ABctpisn).

Pesynprarn. Y mauientis 3 [IP i IIJ] 2 tuy BcTaHOB/IEHO 3HauHe 36inbienHs Bmicty EMAP-IT y kpoBi B mopiBHAHHI
3 xoutponem. IIpn HIIJP Bin mepeBuilyBaB KOHTPONbHMI piBeHb y 2,5 pasa, npu IIIIIOP — y 4,6 pasa, npu IIJIP -y
6,1 pasa (p<0,001 s BCix mOpiBHAHDB). MDXKIPYIOBI IOPIBHAHHSA TaKoX Oymu cTaTucTH4YHO 3Havyiumu (p<0,05), mo
HiATBEPKYBaIo MporpecuBHuit xapakrep 36inpuienas EMAP-II mpu possurky JIP. Busnaueno mexosi pisai EMAP-II:
mna HIIIP Boru cranoswin Bif 2,186 ur/mi mo 5,66 ur/mi, npu IIIIOP - Big 5,67 Hr/mn go 7,565 ur/mi i mpu IIJIP -
6imbiite 7,565 HI/ML. 3arajpHa TOYHICTb IpOrHO3y — 82,0% (95% BI 75,2-87,6%). Bmict EMAP-II MaB npsiMy JOCTeMeHHY
KOpesILiio 3 rikeMiero Hatige (r=0,207), ueHTpaabHUMU TOBLIMHOW (r=0,578) Ta 06’emoM citkiBku (r=0,554), BMicTOM
r1ikoBaHOro remornobiny (r=0,699), saranpaoro xonecrepuny (r=0,442), ninonpoteinis Bucokoi (r=0,25), Huspkoi (r=0,39)
Ta Ay>ke HM3bKOI miimpHOCTI (r=0,515), a Takox Tpuriinepusis (r=0,359; p<0,05 1 Bcix HaBefeHMX BUNAAKIB). Pusuk
nporpecyBaHHs [IP depes 2 poku criocTepexxeHHs 30imburyBaBcst y 2,0 pasu mpu 36inbiuenti BMicty B Kposi EMAP-II
(p<0,001; BIII=2,0; 95% BI 1,6-2,49). ITno1ma mix KpuBOIO OIepalilfHNX XapaKTepucTuk nporaody AUC=0,88 (95% BI 0,81-
0,93), ayTnusicTb Mogeni craHoBWIA 70,9%, crenndidicTs — 89,5%.

BucrHoBok. Takum umHOM BcTaHOB/TeHO, 1m0 EMAP-II € ¢dakropom marorenesy P, skmil TicHO HOB'sI3aHMit 3
¢beHOTUITIYHMMI TIPOSIBAMI,  JIOTO BMICT ¥ KpoBi € 6iomapkepoM crazii [IP Ta ii mporpecyBaHHsL.

KirouoBi cnoBa: 1ykpoBuit giabet 2 TuIy, fiabeTdHa peTMHOMATIs, IPOTHO3, MofentoBaHHa, EMAP-II.
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EHpoTenianbHMi MOHOUMT-aKTUBYIOUMI noninenTua-1l sk MOXIMBMI BIQrHOCTUYHUI TA MPOTHOCTUYHMIM aKTOP

pniabeTmyHoi peTnHonarii

AxryanbHictb. EnpotenianpHa muchyHKIisA
€ OfHUM 3 IPOBIJHMX YMHHUKIB IIaTOT€HE3y 1IYy-
Kposoro piabety (L1/T) 2 Tumy Ta iioro yckiagHeHb.
OpHyuM 3 1  MapkepiB € eHJOTeiabHuMi
MOHOIMT-akTVByloumii nonminentun-II  (EMAP-
II), 6aratodyHKI[iOHa/IBHMII TOJIENTH, 3 HPO-
3aI1a/IbHOI0 Ta AHTHAHTIOreHHOI0 aKTUBHICTIO [1].

EMAP-II iHOyKye IIPOKOATY/IAHTHY
AKTMBHICTDb Ha IIOBEPXHI €HJ0TeTia/IbHUX KIIITUH,
360impiiye excmpecito E- Ta P-cenmexkTtmHiB i
(dakTopa HEKPO3y MyX/IMHY, CIPSIMOBYE Mirparito
MOHOLMTIB Ta HelTpodinis, iHAyKye amomros
B eHpoTeNnianbHMX KiaiTuHax [2]. JTocmimkeHHs
piBaI0 EMAP-II y cupoBaT1i KpoBi Ta eH0TeNil-
sanexxHol gunatauii npu LI 1 Tumy moxasano
JIOro IMiIBMIEHHA IpY 3HVDKEHHI eHJOTelii-
sajmexxHoi  pmmaranii  [3].  Cnoocrepiramacs
3HayHa KopenAnia Mbk EMAP-II Ta rnikoBaHuMm
remornobinom (HbAcl), piBHeM I/110K03¥ B KPOBI,
3araJibHUM XOJIECTEPMHOM Ta iioro (paxiismu,
TPUITLEpULaMI Ta 3BOPOTHA KOPenALid MK
EMAP-II Ta enpmoTeniii-3ane>XHOK OUIATAIIi€I0.
BusBneni 3MiHu BifoOpa)kaloThb €HJOTeNiaNbHY
nucdyHkuito npu [I]] 1 Tumy, mo ticHo noB’s13aHo
3 IOpYIIEHHAMM BYIJIEBOJHOIO Ta JIIIIHOTO
obMmiHy.

Y manienris 3 I1]] 2 Tuny Takox 6y/10 BUAB/ICHO
nigsuiieHHs pisHA EMAP-II y cuposaTni KpoBi,
10 Oys1o 6inblie BUpPaXKeHO 32 YMOB CYIIyTHHOTO
oxupinns [4]. Cioctepiranacs 3HaYHA KOPeIIALLis
Mk HbAcl, piBHeM I/1I0K03U B KpPOBI, iH/IeKCOM
Macu Tina ta piBHAMM EMAP-II, 3aranbHOrO
xonectepuHy i ¢pakuismu ninompoteinis. Taxi
3MiHUM BigoOpaxamu ocobnmuBocTi popMyBaHHS
eHjoTenianbHol ArcyHKLUii y manienTis i3 [1]] 2
tuiy. Takox 6yno mokaszano, mo Bmict EMAP-
II mpu I 2 tuny ta [JP 6yB 6araropas3oBo
30i/pIIeHNM y HOpPIBHAHHI 3 KOHTpPOJIEM, IO
3aJIe)Kasio Bifl CTYIIEHIO JIia0eTUYHUX CYIVHHNUX
3MIH CITKiBKM Ta IX Iporpecii nmpotarom 1 poky
criocTepexxeHHs [5].

EMAP-II BBa)KA€TbCS MapKepoM
eHjoTenianbHol fucyHKLil He Tinbku npu ]I,
aje 1 IpM IHIIMX 3aXBOPIOBAHHAX, 3aBIAKU
aKTMBallil aIloNTO3y €HAOTENIaIbHUX KIITUHNI
(6], obMexxenHwo pil rimokcifiHgynMOeTHHOTO
¢dakropy HIF-1a [7] Ta moTeHnitoBanHsA edeKTy
¢dakropa Hekposy myxnuH TNFa [8].

Hinb: BMsHauumty BMicT y KpoBi EMAP-II
Opy Pi3HUX CTafigxX HiabeTMYHOI peTMHOMATII
Ta MOXX/IMBICTb JOTO BMKOPUCTAHHA y AKOCTI
6iomapkepy ii mporpecii.

MATEPIAJI TA METO

Byno ob6crexxeno 136 manientis 3 LI 2
Ty ta JIP, B AKMX BpaxoByBa/lM ITOKa3HVKMU
Haiiripmoro 3a ctaHoM [P oka. [lanieHTiB 3rigHO
no crapnii [IP 6yno posmopineHo Ha rpymu: 1-a -
3 HenponidepatusHoto IP (HIIJIP; 60 oueir), 2-a
- 3 mpenpormideparnsuor [P (ITIT]IP; 42 oka) Ta
3-s1 - 3 mpomnideparusuoo 1P (IT1IP; 34 oka). Bik
nanieHTiB 3a crafiamu [IP cyTTeBo He BiipisHABCA
i cranoBuB y 1-i1 rpymni 65 (59-72) pokis, y 2-it -
64,5 (59-71) pokiB iy 3-i1 rpymi - 66 (61,75-71,25)
pokiB; pisHuuA 3a kpurepiem Kpyckama-Yonmica
He 3Hauyma (p=0,245). Y saKocTi KOHTpOIMIO
3a/ly4eHo 25 Mali€HTiB BIJIIOBIHOIO BIKy Ta
crari, aki e manu LI/ Ta JIP.

Yci pocnifkeHHA NMPOBeJEeHO 3 JOTPUMMAHHAM
OoCHOBHUX ITo710)keHb KonBeHuii Pagyu €sponu mpo
IpaBa JIOAVHM Ta GioMemuuyHy, lembciHKCbKOI
JeKmapanii  BcecBiTHbOI  MeIMYHOI — acoLiamii
PO €TMYHi NPUHLUMINM IPOBEIEHHA HAyKOBUX
MeANYHMX TOCTIPKEHb 3a y4acTro moaum (1964, 3
IIOJA/IbIIVIMY JOTIOBHEHHAMM, BK/IIOYAI04/ BEPCiI0
2000 p.) Ta BifmoBifamy YMHHOMY 3aKOHOJJaBCTBY
Ykpainn. Ha mnpoBemeHHA pmocmimxeHHS 6yro
OTpMMaHe I03B1/I KOMICIl 3 eTUKM Ta aKaJeMi4yHOI
nobpovecHocti HanionanbHoro yHiBepcutery
OXOpoHM 310poB’ A YKpainu imeni IT.JI. lymmka.
3a [u3aiiHOM [OCTIPKeHHS Oy/0 KOTOPTHMM,
NPOCHEKTMBHMM Ta  paHAoOMi3oBaHuM. Bci
MALLEHTH, 3aly4deHl y [OCHIPKEeHHA, HaJanmmu
iHpopMOBaHy 3rofly Ha y4acTh.

[Iportarom 2 PpoOKiB cIOCTepeXeHHA Ia-
IieHTaM Oy/I0 TPOBeNEeHO JIiKyBaHHS PisHUMU
MmeTofiamu. KoHcepBaTuBHe JiKyBaHHA IpHU3Ha-
yajocsA InalieHTamM 1-1 rpynm Ta BKIIIOYaIo
LIYKPO3HIDKYBAJIbHY Tepallilo, BiJHOBIEHHA re-
MOCTa3y, aHTiONpOTeKIlilo, 3a HeoOXigHiCTIO
¢ibparm Ta cratMHM, MeTabONiYHY Tepallilo.
JIasepHe MiKyBaHH:A NpU3HAYanocA y 2-11 Ta 3-11
TPyl Mali€HTiB 1 BK/IKYaA0 IAHPETUHATIbHY
(ITPJIK) Tta mnpu HeobxigHOCTI oOKambHY
nasepkoarynanio. AHTU-VEGF Tepania npu-
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3HaYajlaca IepeBakKHO y MalieHTiB 2-1 Ta 3-1
rpylax Ta BK/IOYaja IHTpaBiTpea/ibHe BBEIEHHA
npenaparis 1 pa3 Ha Mmicanps. Kypc nikyBanHa
ckmafaB 5 inekuiit. XipypriuHe JiKyBaHHSA
IPOBOAMIN IIEPEBAXKHO y MALLEHTIB 3-i1 Tpymu,
AKe BK/II0YAJ/IO TPUIIOPTOBY 3aKPUTY CYOTOTA/IbHY
BiTpekTOoMilo 25 Ga 3 etaniom [IPJIK Bupanenuam
enipeTMHAIBHNX MeMOpPaH Ta eHJOTaMIIOHAJ00
18% rasomosirpsHOI0 cymimmo C3F8 abo
cnIikoHoBOIO oyniero 5700 mIla, B 3a/1e>XKHOCTI Bif
cranii mpouecy. Komb6iHoBaHe JiKyBaHHS INpu-
3HayYa/lacA MepeBakKHO Yy MalieHTiB 2-1 1 3-1 rpyn
Ta BK/IIOYATIO KOMOiHaIii0 iHTpaBiTpeaabHOro
BBefieHHA aHTU- VEGF npenaparis, [IPJIK Ta Tpu-
HOPTOBOI 3aKpUTOi CyOTOTaNbHOI BiTPeKTOMIl
25 Ga.

BipcyrtHicth mporpecii [JP BusHavanm npu
cTabipHOCTI OQTa/NIBMONOTiYHNX ITOKA3HIUKIB,
IIOBI/IbHY IIPOTPECiio BU3HAYa/IM IIPY MOTipIIeHH]
IesKMUX  NOKa3HMKIB, HaTOMICTh HIBULIKY
IIpOrpeciro — Ipy BCTAaHOBJIEHHI HACTYIIHOI CTafil
P Ta/abo cyrTeBOMy moripmieHi O6inbmocti
nokasHukiB (o mauienTis 3 I1]IP).

Bcim HalieHTam Oy
3araJIbHONPUITHATI  odTambMonoriuni  obcre-
JKEHHA: BI3OMETpPiA HAa IIPOEKTOPI TECTOBUX
snakiB Huvitz CCP - 3100 Ta umdpoBomy
¢doponrepi HDR 7000 Huvitz, cratuyna nepu-
metpis Hanpuiani Humphrey Field Analyzer mod-
el 740i pipmu Carl Zeiss Meditec; pedppakromerpist
Ha aBropedeparomerpi HRK-7000 Huvitz,
TOHOMETPis Ha aBTOMAaTMYHOMY O€3KOHTAaKTHOMY
toHoMeTpi  Huvitz ~ HNT-7000,  xeparo-
naximerpis Ha npwiani OculusPentacam AXL;
Oiomikpockomisi Ha miinmHHOI jammi SLM-
2ER Kanghua; roniockomist 3 BUKOpUCTaHHAM
KOHTAKTHOI TpuUA3epKa/nbHOI JiH3M lonbaMana
Ocular; odpranpmockornis 3a oromoroto nin3 Volk
Digital wide field Ta KoHTaKTHOI TpUA3EpKaATBHOI
ninan Tompamana Ocular; onTymyHa KorepeHTHa
toMorpadis Ha mpuragi Optoview RTVue RT-
100, 100-2; mpu HeoOXiHOCTI — poTorpadyBaHHs
OYHOTO JIHA 3a foriomMorow gyHpyc-kamepu TOP-
CON TRS-NWY7SE 3a nokasaHHAMU IPOBOAWIN
¢dnyopecuentHy  asriorpadiro.  BusHawamm
neHTpanbHy ToBuMHY citkiBku (IJTC, Mxm)
Ta LeHTpanbHmit 06’em citkiBku (IIOC, mm3).
Y cupoBaTtni KpoBi NpPOBOAMIN BU3HAYEHHA

BMKOHAaHI

EMAP-II imyHodepmenTHuUM MeTooM (Bio-
Source, CIIIA) i3 3acTOCyBaHHSM IIIALIIKOBOTO
¢doromerpy STAT FAX303/Plus (Awareness Tech-
nology Inc, CIIIA).

AHaji3 pe3ynbTaTiB JOCTIKEHHA IIPOBOAVIIN
B naketi EZR v.1.54 (rpadiunmii intepdeiic o R
statistical software v.4.0.3, R Foundation for Statis-
tical Computing, ABcTpist) [9]. 3akoH posnopiny
3MIHHUX BifIpisHABCA Bifi HOPMa/IbHOIO, TOMY /I
IpeCTaB/lIeHHs NaHUX HaBefleHO MeniaHy (Me)
ta MbKkBapTvipHUI iHtepBan (QI - QIII). IIpn
CTaTUCTUYHOMY aHaji3l NMOPIBHAHHA IPOBEMEHI
3a Kpurepiem Kpyckana-Yomnmica, mocrepiopni
NOPiBHAHHA — 3a KputepieM JlaHHa, KPUTUYHNI
piBeHb 3Ha4yI[OCTI npuitHATUI piBHMM 0,05 [10].

1A BM3HA4YEeHHA MEXOBMX IIOPOTiB BMICTy
EMAP-II pna crapii [JP BuKopucTaHi MeTomn
6aratoknacoBoikmacudikanii[11]. Kopensauiamii
aHaJIi3 IpPOBeNEeHO 3 BM3HAUYEHHSAM KoedilieHTy
panroBoi koperanii Cripmena [10]. I ananizy
3B’A3Ky 3 pusuMKOoM Iporpecii [IP BukopucraHo
MeTof; OOY/IOBY Ta aHaIi3y MOJie/Iel TOTiCTUIHOI
perpecii [9]. AfekBaTHICTb MOgesneli OIiHIOBA/IN
3a mwiometo 1ig ROC-kpusowo mopeni (AUC -
Area under the ROC curve). Mojenb BBaXkanu
aZleKBaTHOI  IIpM  CTAaTUCTUYHO  3HAYYILil
BigminHocti BenmuumHu AUC Big 0,5. s
KiZIbKiCHOI OIIiHKM CTyIeHs BIUIMBY (aKTOPHMX
O3HAK PO3PaXOBYBa/lM IOKA3HMKM BiJHOIIEHHSA
maHciB (BII) ta ix 95% BiporigHi inTepsanmu (BI).

PE3YJIbTATU

Y cmpoBarui KpoBi IALIi€HTIB 3 Pi3HUMMU
cragismu [IP Oymo BigMideHO moOCTymoBe Ta
nporpecyrode 36inbpmenHs Bmicty EMAP-II
(tabm. 1). IIpu HIIJAP BiH nepeBuujyBaB pAaHi
KOHTPO/IbHOI Tpymu y 2,5 pasa, npu IIIIJOP -
y 4,6 pasa, npu IIJIP - y 6,1 pasa (p<0,001 mns
BCiX MOpiBHAHB). MIiKrpynoBi mOpiBHAHHA
TaKOX Oynmy crarucTuyHo 3Hauymumu (p<0,05).
Lle mnipTBEpMXYyBaZOo IPOrPECUBHUI XapaKTep
36inpiienHs EMAP-II npu possutky [IP.

TakuM umHOM Oyna IIOKAa3aHa HAABHICTH
3B’A3Ky 30inmbmienHs BMmicty EMAP-II  3i
cragiamu 1P, o BKa3yBaso Ha MOXK/IMBICTD J10TO
BUKOPUCTAHHA AK [IalrHOCTMYHOTO MapKepa.
Bupinienns Takoi 3agadi 6y/1o 3[iliCHEHO HIIAXOM
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BMOOPY ONTMMAIbHMX IOPOTiB 06AaraTOKIacoBOI
knacudikanii merogom One-vs-All [11] (puc. 1).
OnTyrMaabHNIL IOPIT /151 KOKHOTO KJIaCy 00Mpan
3a Youden Index: st 1-ro kmacy (KOHTposb) BiH
cknaB 0 ur/mi, g 2-ro (HITP) - 2,185 ur/mi,
mins 3-ro (IITIJAP) — 5,67 ur/mn i mna 4-ro (ITJIP)
- 7,565 Hr/mI1.

AnanmiTMyHi  XapakTepUCTUKM  OTPUMAHOTO
IpOTHO3y HaBefeHi y Tabmuui 2. 3HavyeHHA
9yTauMBOCTI KommBamuca Bifg 54,8% po 100%,
crienmdivnocTi — Bif 85,8% 1o 99,3%. 3aranpHa
TOYHICTb NPOrHO3y cTaHOBWIAa 82,0% (95% BI
75,2-87,6%).

[IpoBenenHA KOpENALITHOTO aHAJIi3y BUABWUIIO
qJC/IeHH] IpsIMi 3B's13KkM BMicTy y KpoBi EMAP-11 3
JOCTiKEeHNMIU KITiHiKO-0(TaIbMOJIOTiYHUMIU 110~
KasHuKamn (puc. 2). JletabHy XapaKTepUCTUKY
LMX IIOKa3HUKIB Ipu pisHuX crafiax [P Ha maHin
BubOpIi maiieHTiB Oyl10 HaMM HaflaHO paHile
[12, 13].

3a koedinientom Cnipmana Bmict EMAP-
II 6yB mpsiMo TOB's3aHUII 3 IJIiKeMi€l0 HaTIe
(r=0,207; p=0,016), HeHTpa/bHUMIU TOBIIVHOI
(UTC; r=0,578; p<0,0001) Ta 06’eMOM CiTKiBKM
(HOC; r=0,554; p<0,0001), B7MicTOM I7T1iKOBaHOTO
remornobiny (r=0,699; p<0,0001), 3araapbHOroO
xonecrepuny (r=0,442; p<0,0001), ninonporeinis
Bucokoi (JITIBII; r=0,250; p=0,003), Hu3bKOI
(JITTHII; r=0,390; p<0,0001) Ta myke HU3BKOI
minprocti  (JIILIHIL; r=0,515; p<0,0001), a
TakoX Tpurainepunis  (r=0,359; p<0,0001).
MakcumanpHuil 3B's130K OYB XapakTepHUM [Is

BMICTY y KpoBi IikoBaHoro remorno6iny, IITC,
OC i Bmicty JITITHII.

TakuM 4mHOM, Oy/IO0 IOKa3aHO, IO BMICT y
cuposarni KpoBi EMAP-II € mporsoctuuHuMm
NOKa3HUKOM (mpepukropoMm) crapii [P i,
BiIIOBiHO, 1i IporpecyBaHHA. BcTraHoBeHi
MeXOBi fiarmasonn BMmicty EMAP-II pna pisHux
cragimi 1P, AKi Manum BUCOKYy IIPOTHOCTUYHY
touHicTh. Ile pmoBommmo Tte, mo EMAP-II €
ONHMM 3 KIHY0BuX (akTopiB martoreHesy [P,
a Jioro piBeHb MOXXe OyTM BMKOPMCTaHUI SK
6iomapkep IIP. Kpim Toro, sHauenus EMAP-II
MaJIyi BUCOKUII piBEHb KOpeALil 3 IOKa3HUKAMI,
[0 XapaKTepusdyBamyu OOMIH BYITIEBOJHOIO i
ninigHOro 0OMiHIB, a TAKOX — CTaH oKa rpu [IP.

3a yMOBaMu JIAHOTO MOCTiKEHHA
MALliEHTIB CIIOCTepiraay IPOTATOM 2 POKiB.
byno BcranHoBnE€HO, 1O MIBMAKA IIpOrpecis
Oyna BinmiveHa y 41,6% mamieHTiB, Tomi fAK Yy
peuITy TmaiieHTiB Oy/no BigMiuyeHO IIOBiNbHe
nporpecyBaHHs abo Joro BifcyTHicTp [14].
[l1s1 BUSIBNIEHHS 3B’A3Ky BMICTy Y KpoBi EMAP-
II 3 mporpecysanuam [IP mnpordarom 2 pokis
0y70 BUKOPUCTAHO MeTOJ IOOYHZOBU MoJernei
norictuyHol perpecii [9]. Pesynpryroua 3minHa
Y=0 p1a mauieHTiB, y SKMX 4yepe3 2 poku Oyno
JIOCATHYTO BiICYTHICTb IpOrpecyBaHHs abo
noBinbHe mporpecyBanHs [P (57 manieHTis),
3MiHHa Y=1 /11 Ial[i€HTiB, B AKMX CIIOCTepiranocA
IIBMJKe IIPOTPeCyBaHHsS 3axBOpooBaHHA (79
nainieHTiB). B tabmuii 3 HaBemeHo pe3ynbraTH
OZHO(MAKTOPHOTO aHAi3Y.

Tabnuys 1
Bmict EMAP-II (ar/mn) y cupoBatni KpoBi nmanienris 3a rpymamu (Me; QI - QIII)
Ipyna nanienris
p
KonTpomnb 1-a (HIIP) 2-a (IITIIP) 3-a (IIOP)
1,61 4,01 7,37 9,745 <0.001
(1,380-2,112)%23 (3,040-4,76)%%3 (6,590-8,69)%! (8,65-11)% ’

Ipumimxu: nopiBHAHHA NPOBeNEHO 3a Kputepiem Kpyckana-Yomnica, mocrepiopHi NopiBHAHHA —

3a Kpurepiem [lanHa:

? — BifMiHHICTD BiJi KOHTPOJIBHOI IPYIINM CTATUCTUYHO 3HauyIa, p<0,05;
! - BigMiHHIcTb Biff 1-1 rpynm cTatucTiyHO 3Havya, p<0,05;
* — BigMiHHICTD Bif 2-1 Ipynu CTaTUCTUYHO 3Hauyma, p<0,05;
’ — BigMiHHICTB Bif 3-1 rpymnu cTaTUCTUYHO 3Havuya, p<0,05.
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Puc. 1. liarpama emicty EMAP-II y rpynax. ToHoBaHi Kpy»euku — BmicT EMAP-I y nauieHTiB pi3HMX rpyn; ropu3oHTanbHi pUCOYKM y
NPAMOKYTHMKax — mefliaHn (Me); y npAMoKyTHUKax — 3HaueHHsa | i lll keapTtunis (Ql - Qlll), BepTrKanbHi MNaHKM 3 puckamm — MiHi-
MaJibHi Ta MaKCMMasbHi 3HaYeHHSA; BCi MPKIPYNoOBi Pi3HULi CTaTUCTUYHO 3HauyLwi npu p<0,05; HaBeAeHi MeXO0Bi 3Ha4YeHHA BMICTY

EMAP-II npw pisHux ctagiax [IP

Tabnuus 2
Po3nopin KinbKocTi BUNafKiB 1o rpynam B 3anexxHocTi Bif BMicTy EMAP-II
Y CHpOBAaTLi KpPOBi Ta aHAIITUYHi XapaKTepUCTUKI IPOTHO3Y
Bmict EMAP-II, ur/mn
<2,185 2,186-5,66 5,67-7,565 >7,565

Ipyma: 20 5 0 0

Kontponp, n=25

1-a (HIIZIP), n=60 1 55 4 0

2-a (ITIIOP), n=42 0 1 23 18

3-s (IIIP), n=34 0 0 0 34
HpOFHOCT.I/I‘IHl XapaKTepUCTUKU: 80,0 917 548 100

YyTnusicTe, %

Crenndivnicts, % 99,3 94,1 96,6 85,8

Tounicts nmporuosy, % 89,6 92,9 75,7 92,9
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Puc. 2. KoediuieHTn paHrosoi kopenauii CnipmeHa BmicTy y cupoBaTui Kposi EMAP-II 3 Bikom (BiK), TprBanicTio 3axXBoptoBaHHA Ha
niaber (T3), ueHTpanbHUMK ToBKMHOW (LTC) Ta 06’emom citkiBkm (LOC), rnikemieto HaTLe, BMICTOM Y KPOBI rMiKoBaHOro remornobi-
Hy (HbA1c), 3aranbHoro xonectepuHy (XC), ninonporteigis Bucokoi (JINBLL), Hn3bkoi (JINHLL) Ta ay»e Hu13bKoi winbHocTi (JINAHLL),
a Takox Tpurniuepmgis (TT)

* - p<0,05

Tabnuys 3
Amnai3 ogHO(aKTOPHOI MO TOTiCTMYHOI perpecii NPOrHO3yBaHHA PU3NKY HIBUAKOTO MPOTrPeCyBaHHA
miabeTMYHOI peTMHOMATII

) . IToxasHuK Bif- ITnoma mig Kpu-
.. PiBenb 3HaYMMOCTI . .o
Koedinient mope- .. . HOLIEHH:A MIAHCIB | BOIO ONepaniiiHux
®akTopHa O3HaKa . BigminHocTi BIII .
m, btm Bin 1 mopeni, BIII (95% | XxapakTepuCTHK,
ALP BI) AUC (95% BI)
EMAP-II, ar/mn 0,69 £0,11 <0,001 2,00 (1,60 - 2,49) 0,88 (0,81 - 0,93)

ITpumimxu: BIII — BigHOmenH: mrancis; Bl — Biporigamit intepsam; AUC — Area under the ROC
curve (mwromra nig ROC-kpuBom).
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Pusux mnporpecysanna [IP mpotarom 2
poKiB 30inbiryBaBcs y 2,0 pasu npu 36inblieHHi
BMicTy B KpoBi EMAP-II (p<0,001; BIII=2,00;
95% BI 1,6-2,49). Ha pucyHKky 3 HaBefieHO KpUBY
OIlepaLifiHNX XapaKTepucTuK nporpecii 1P yepes
2 POKM CIIOCTEPEXEHHA 3a BMICTOM Yy KpOBI
EMAP-II. IDoma mij KpMBOKO OIepalifiHUX
xapakTepuctuk nporuody AUC=0,88 (95% BI
0,81-0,93), w0 CBigYM/IO IPO CUJIBHUI 3B 530K
BmicTy EMAP-II 3 nporpeciero IIP. YyTnusicTb
moperni cranosmma 70,9% (95% BI 62,5%-80,1%),
crierudivHicTs — 89,5% (95% BI 81,6%-95,3%).

TakuM 4mMHOM BCTaHOBJIEHO, 1[0 EMAP-II €
¢dakropom nmarorenesy 1P, siknit TicHO IOB'sA3aHMI
3 GeHOTUIIIYHVIMM IIPOSIBAMU, @ IOTO BMICT Y KPOBi
€ 6iomapkepom ctapii /1P ta ii mporpecyBaHHsI.

80

Sensitivity: 70.9
Specificity: 89.5
Criterion: >7.01

60

Sensitivity

40

20

AUC=0.878
P <0.001

20 40 60 80 100
100-Specificity

| LA L N L AL A ANLANL L R HN B R B

=

Puc. 3. ROC-KpuBa onepauiiH1X XxapaKTepucTrk mogeni npo-
rHO3yBaHHA PU3MKY LUBMAKOIO NPOrpecyBaHHsA AiabeTnyHol
peTnHonartii 3a BMicTom y KpoBi EMAP-II. Sensitivity — uytnusicTb
oTpumaHoi mogeni; Specificity — cneundiyHicTb oTprMaHoi Mo-
neni; Criterion — po3paxoBaHun kputepin Y mogeni; AUC — Area
under the ROC curve (nnowa nig ROC-kpuBoto); P - Kputepin
CTaTUCTUYHOI 3HAYYLLOCTi

OBI'OBOPEHHAA

Y BelIMKOMY JOCTiIKEHHI IIOETHAHHA TOCTPOTO
ingapkry miokapga (I'IM) 3 L1]] 2 Tuny mokasaso,
mo piBenb EMAP-II 6yB y 1,65 pasa Bummm,
HiX y manienTis 3 I'IM, ane 6e3 giabery (p<0,05)
[15]. ITpu ubomy MakcumainbHi 3HaueHHs: EMAP-
II 6ynmn nmpuramaHHi manieHTaM i3 CKIagHIIIMM

nepebirom I'IM, a penuaus I'IM cnocrepiraBcs
BUK/IIOYHO Y IIAlJIEHTIB 3 HAJBMCOKMM BMICTOM
EMAP-II. Bucoxkuit BMicT Mapkepa OyB
XapAaKTEPHUM [II1  BUPAXXEHOIO IOPYIIEHHHA
DVIaTaliHUX B/IACTUBOCTEN CYAVHHOI CTIHKU,
IO CIIOCTEPIraeTbCs i MpyM iHIMIMX KOMOPOITHMX
CTaHaXx. Y HallMX [OCHIPKEHHAX TaKOX
MakcumanbHi 3HaueHHd EMAP-II Bimmosimanm
[IIP Ta Bunagxam nporpecysanH: [JP npotarom
2 pOKiB CIIOCTEPEXKEHHA.

Cygaunm 1O YMCENbHMM J[IaHMM OIMCaHA
3aKOHOMIpHICTb IpUTaMaHHa He Tinbku L[] 2,
ame 11 LT 1 tuny [3, 16]. Tak, npu nopiBHsHHI
rpyn piteit Ta nmignitkis 3 II] 1 tuny pospinennx
BiIIOBIZHO [0 HAABHOCTI  MIKPOCYJVMHHUX
YCK/IaZJHEeHb, 0Y/10 BCTaHOBJIEHO, 1110 piBHI EMAP-
II y cuposarii KpoBi 6yiy 3HaYHO HifgBuUINEH] y
MALIEHTIB 3 MIKPOCYAMHHUMM YCKIaJHEHHAMU
[16]. Ilpn upomy EMAP-II 6yB Bumum y
HaIlieHTiB 3 MIiKpoanbOyMiHYpi€l, BUCOKUMMU
IHJEKCOM Macu Tija, piBHEM IVIIOKO3M HaTIe
ta HbAlc, kpearmHiHoMm, TpurIinepuzamu,
3araJibHUM XOJIECTEPUMHOM, CIIiBBiIHOILIEHHAM
anbOyMiH-KpeaTuHiH y cedi Ta BUCOKOYYT/IVBUM
C-peakTuBHMM IpOTeIHOM. IcHyIOTb IIeBHi
noporosi 3HaueHHss EMAP-II (1075 nr/mi),
AKi JO3BOJAIOTH AudepeHIiloBaTy IallieHTiB 3
fiabeToM 3 MIKPOCYAMHHMMU YCKIaJHEHHIMMU
Ta 6e3 HuX 3 9yTmmBicTI0 93% Ta crendivHicTIO
82%. OrpuMmaHi jaHi KoM coiBBifHOCUINCA 3
HallMMM pe3y/IbTaTaMy, BUCBIT/IIOBalIM BUCOKY
CTyneHb B3aeMO3B 53Ky EMAP-II 3 inmmmn
nokasHukamy npu ]I Ta jioro 4iTkuit 3B'sA30K 3
MIKPOCYAVHHMMMY YCK/IaJTHEHHAMMN.

Y npoMy nmaHi MO)KHa IEPCIEKTUBHO OLiHUTA
pesynbTaty BUIPOOYBaHHS  HeWTpani3yroumx
rymaHisoBanux aHTU-EMAP-II antutin npnu
BUK/IMKAHOMY LMTAapKOBMM [IMMOM 3allajIeHHi
JleTeHb 1 TOMIKOMKEHHI KIITUH, BK/IIOYAI04YN
armonTo3 i ayrodarito [17]. Ha migcraBi Hammx
DOCIIPKEHb Ta HaBeIEeHUX JITepaTyYpHUX MAaHUX
MOYKHa Tlepef6aunTyt BUCOKMIT TepaneBTUYHUIA
noreHuian anTu-EMAP II anTuTiNn Ipu pO3BUTKY
MIKpOCYyIVMHHMX ycKknagHeHb ]I, sokpema — [IP
npu LI 2 Tumy.
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BYMCHOBKMU

. Y manientis 3 [IP i 1]l 2 Tumy BCTaHOBIEHO
3HauHe 30inbuienHs BMicty EMAP-II y kpoBi
B nopiBHAHHI 3 KoHTponeM. IIpu HIIIP Bin
IepeBNIIyBaB KOHTPOJIbHUI piBeHb Yy 2,5 pasa,
npu IHIIOP -y 4,6 pasa, npu IIIP - y 6,1 pasa
(p<0,001 mnsa Bcix mopiBHSAHB). MbKrpymnosi
HNOPiBHAHHA TAaKOX OyIM  CTaTUCTUYHO
sHauymumu  (p<0,05), 1o migTBEpPAKYyBaIo
HpOorpecuBHMIT Xapakrep 30inbuienHss EMAP-
II npn possutky JIP.

. Busnaueno mexxosi pisHi EMAP-II: pna HITITP
BOHM cTaHOBWIM Binm 2,186 Hr/Mi1 mo 5,66 Hr/
mit, ipu IITIJIP - Bif 5,67 Hr/Mn o 7,565 Hr/Mn
i mpm ITJIP - 6inbiue 7,565 Hr/mIL.

. Bmict EMAP-II MaB mnpsAMy [JOCTeMEHHY
KopersLilo 3 rDiikemielo Hatme (r=0,207),
LeHTpa/bHUMM  TOBIIMHOW (r=0,578) Ta
o6’emom  citkiBkm  (r=0,554), BMmicTOM
[JIIKOBAaHOTO reMoro0iny (r=0,699),
3araJibHOTO XOJIeCTEePUHY (r=0,442),
ninmonporeiniB  Bucokoi (r=0,25), HM3bKOI
(r=0,39) Ta gy>xe HM3BKOI IinbHOCTI (r=0,515),
a Takox Tpuriinepunis (r=0,359; p<0,05 mns
BCiX HaBeIeHUX BUIAJIKIB).

. Pusuxk mnporpecyBanna [P 4epes 2 poku
criocTepexxeHHs1 30inburyBaBcsi y 2,0 pasu
npy 36inbireHHi Bmicty B KpoBi EMAP-II
(p<0,001; BII=2,0; 95% BI 1,6-2,49). ITnoma
Il KPMBOKI OIEepallifiHUX XapaKTEePUCTUK
nporHosy AUC=0,88 (95% BI 0,81-0,93),
9y T/IMBicTh Mopeni craHoBumaa 70,9% (95% BI
62,5%-80,1%), crienudiunHicTb — 89,5% (95% BI
81,6%-95,3%).
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EHpoTenianbHMi MOHOUMT-aKTUBYIOUMI noninenTua-1l sk MOXIMBMI BIQrHOCTUYHUI TA MPOTHOCTUYHMIM aKTOP
pniabeTmyHoi peTnHonarii

ENDOTHELIAL MONOCYTE-ACTIVATING POLYPEPTIDE-II AS A POSSIBLE DIAGNOSTIC
AND PROGNOSTIC FACTOR OF
DIABETIC RETINOPATHY

Serdyuk A. V.
Dnipro State Medical University of the Ministry of Health of Ukraine, Dnipro, Ukraine

anton777serdiyk@gmail.com

Background. Endothelial dysfunction is involved in the pathogenesis of microvascular complications of type 2 diabetes
mellitus. Endothelial monocyte-activating polypeptide-II (EMAP-II) is a multifunctional polypeptide with proinflammatory
and antiangiogenic activity, which is associated with the development of diabetic retinopathy (DR).

Aim: to determine the blood content of EMAP-II at different stages of DR and the possibility of its use as a biomarker of
DR progression.

Material and methods. 136 patients with type 2 diabetes were examined, who were divided into groups: 1st - with non-
proliferative (NPDR, 60 eyes), 2nd - with preproliferative DR (PPDR; 42 eyes) and 3rd - with proliferative DR (PDR; 34 eyes).
Patients were examined and treated for 2 years. 25 patients who did not have diabetes were involved as controls. EMAP-II
was determined in blood serum by enzyme-linked immunosorbent assay. Analysis of the study results was carried out in the
EZR v.1.54 package (Austria).

Results. In patients with DR and type 2 diabetes, a significant increase in the blood content of EMAP-II was found
compared to the control. In NPDR, it exceeded the control level by 2.5 times, in PPDR - by 4.6 times, in PDR - by 6.1
times (p<0.001 for all comparisons). Intergroup comparisons were also statistically significant (p<0.05), which confirmed
the progressive nature of the increase in EMAP-II in the DR development. The cut-oft levels of EMAP-II were determined:
for NPDR they were from 2.186 ng/ml to 5.66 ng/ml, in PPDR - from 5.67 ng/ml to 7.565 ng/ml and in PDR - more than
7.565 ng/ml. The overall prediction accuracy was 82.0% (95% CI 75.2-87.6%). EMAP-II levels were significantly correlated
with fasting blood glucose (r=0.207), central retinal thickness (r=0.578) and volume (r=0.554), glycated hemoglobin
(r=0.699), total cholesterol (r=0.442), high-density lipoprotein (r=0.25), low-density lipoprotein (r=0.39) and very low-
density lipoprotein (r=0.515), and triglycerides (r=0.359; p<0.05 for all cases). The risk of DR progression after 2 years of
observation increased 2.0-fold with increasing EMAP-II levels in the blood (p<0.001; OR=2.0; 95% CI 1.6-2.49). The area
under the curve of the operating characteristics of the prediction AUC=0.88 (95% CI 0.81-0.93), the sensitivity of the model
was 70.9%, specificity — 89.5%.

Conclusion. Thus, it was established that EMAP-II is one of key factor in the DR pathogenesis, which is closely related to
phenotypic manifestations, and its content in the blood is a biomarker of the stage of DR and its progression.

Keywords: type 2 diabetes mellitus, diabetic retinopathy, prognosis, modeling, EMAP-II.
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PEAKTUBHUI I'JII03 CITKIBKM 3A YMOB EKCIIEPMMEHTA JIbHOI
TIABETUYHOI PETMHOIIATII TA BIIVIVIB HA HEI TATbMYBAHHS
KJIITUHHUX IIPOTEIHKIHA3

Yeenxo K.O. https://orcid.org/0000-0001-9907-6109

Haujionanvruii meouunuii ynisepcumem imeri O.0. boeomonvus, Kuis, Yxpaina
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ITinb: BUSHAYNMTY BIUIMB iHTri6ITOPY KIITMHHMX NpoTeiHKiHa3 copadeHiOy Ha pO3BUTOK peaKTUBHOTO IT1i03y CITKiBKM IIpu
eKCIIepYIMEeHTa/IbHII AiabeTIYHIN peTHHOMATII.

Marepianu ta MeTogu. Y 1ypiB-camuiB ninii Wistar MomenoBamm fiabeTMYHY PeTMHOIATIIO LIIAXOM OFHOPa3OBOrO
BBefleHHA cTpenro3oTolyHy (50 mr/kr; Sigma-Aldrich, Co, China). Illypis 6yno posmopineHo Ha 3 rpymu: KOHTPO/IbHA, 3
BBefieHHAM iHcyniHy (30 Op; NovoNordiskA/S, Bagsvaerd, Denmark) i 3 BBeennsaM incyminy i copageniby (55 mr/xr; Cip-
la, India). ImyHOTricTOXiMiuHE JOCTIMKEHHA IPOBOAVIN 3 BUKOPUCTAHHAM MOHOKIOHa/IbHMX aHTUTII mpot GFAP (“Ther-
moFisher Scietific’, CIIIA). Busnadenns Bmicty GFAP y nisarax TKaHMHM CITKIBKY IPOBOAMIN METOJOM IMYHOO/IOTHHTY.

Pesynpratu. [Tpu posButky piaberndHoi peryuHomartii 6yno BigMmideHO mporpecyiode 36inblueHHs excnpecii GFAP y
acTpoLMTax IIapy HEpPBOBMX BOJIOKOH Ta KiitTmHax Mromiepa. Takox 36inbiryBascs Bmict GFAP y TkaHMHax ciTKiBKY,
IO MiATBEPIPKYBa/lO PO3BUTOK PEaKTUBHOIO IMio3y. JIikyBaHHA TBapMH iHCYTiHOM CIpANO MeEHIIiJl iHTEHCMBHOCTI
GFAP-niosutuBHOro 3abappjeHHsA KITUH Ta 3HIOKyBano BMict GFAP y citkiBii. JomaBaHHs copadenify momepemKano
HiabeTOreHHMIT peaKTUBHMIA I71i03 CITKIBKIL.

BucHoBku. IlonepemkenHs akTuBalii acTpounTis i kiitnH Miomtepa CITKIBKM IIpM eKCIIepMMEHTAaNbHI fiabeTnyaHii
peTHOmATii CBiZYMIO Ha KOPMCTb MO>K/TMBOTO BUKOPYCTAHHS LIbOTO Ipenapary [jisi IIKyBaHH: paHHIX CTafiili fiabeTOreHHOro
MOIIKOM>KEHH ST CITKiBKI.

KirouoBi cnoBa: fiabeTnyHa petuHomnaris, rios, acrpounti, Kiituayu Miomtepa, GFAP, copageni6.
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PeakTueHMI rMios CiTKIBKM 30 YMOB €KCNEPUMEHTANBHOT BiaBeTUYHOT PeTUHONATII TA BAIMB HA HET FANbMYBAHHS

KNITUHHMX NPOTEIHKIHA3

AKTyanpHiCTb. Ho MaKpOIIia/IbHIX
KIITUH CITKIBKM  BIJHOCATBCA acCTpOUUTM |
KTituHM  Miomiepa, ski 3abesmedyioTb Tpo-

¢iuHy Ta MeTabonmiuHy (YHKII0 HepOHIB,
BIi[IIOBiJAalOTh 33 MiATPUMKY I'OMEOCTAaTUYHOIO
cepenoBuia, 6OepyTb y4acTb y QopmyBaHHi
rematopetuHanbHoro  6ap’epy  (I'Pb)  [1].
Makporia HigTpuMye rOMeOCTa3 IMO3aK/IITUHHUAX
IOHIB 1 HEMpOMENIaTOPiB, Ma€ BAXK/INBE 3HAYEHHA
111 06poOKM iHdopMallii B HeipOHHNX JIAHIIIOTAX,
Oepe y4acTh y MeTabosi3Mi IIFOKO3M B CITKiBIIi
Ta y BUJIQJIEHHI BifIXOZiB MeTabo/i3My, perymoe
MicrieBMil KpOBOTIK, Bifirpae QyHmaMeHTanbHY
po/Ib y MiCLIeBill IMyHHII BIIIOBIifl Ta 3aXuIilae
HEVIPOHMY BiJi OKVICHOTO IOIIKOIKeHHA [2].

AcCTpouNTH CITKiBKM Y JIIOAVIHY, ITYPIB i MuLIei
3HAXO[ATbCA y IIapi HEPBOBMX BOJIOKOH 1 Imapi
TaHIVIIOHAPHMX KITMH Ta MaloTh 3ipKONIOAiOHY
dopmy [3]. Ha Bigminy Bif raHrioHapHux KIiTuH,
acTpOLUTH He IOLIMPIOIOTh IIOTEHLiamM  Jil
B3[JOBXX CBOIX BIJPOCTKiB, OffHaK aCTpPOLMTM Ta
KIiTHN Mroniepa NeMOHCTPYIOTh PerybOBaHe
MiJBUIIEHHA  BHYTPIIIHbOKIITMHHOIO  BMICTY
KasIbIIilo, 110 € popMoro ix 30ymmBocTi [4].

Y BigmoBigb Ha IIOMIKOMKEHHS CIiTKiBKM SIK
acTpOLMTH, TaK i KaiTMHM MIonnepa MigAanTbesa
PEaKTMBHOMY IJIiO3y, IIOCM/IIOIOYM  PEry/ALiio
IPOMDKHIX HUTOK, @ caMe I/Tia/IbHUX GiopuisspHux
kucnoTHux 6inkiB (GFAP), BiMeHTUHY i HecTUHY
[5]. TlokasaHo, WO I peaxiiisi omocepefKoBaHa
yepe3 MPOTEIHKIHA3HMII IIUIIX CUTHATIBHOTO OiKy
Ta aKTMBaTopa TpaHckpumuii STAT3.

PeakTBHMII I71i03 € TUIIOBOK BiIIIOBiIIIO
MaKpOIJIii Ha OIIKO/PKEHHs, ajle JUCKYTabelbHUM
€ IUTAHHA IIPO JIOr0 pO/Ib — HEMPOIPOTEKTOPHY
ab0 LMTOTOKCMYHY Ta IIOLIKO/PKYBaJIbHY [6].
OO6IpyHTOBaHOK € AyMKa IpO Te, IO 3a YMOB
IIOLIKO/PKEHHA MOXYTb iCHYBaTM [Ba TUIIN
peaKkTUBHMX acTPOLUMTIB, Bigomi sk Al Ta A2 [7].
@enorun Al e mpo3arnagTbHUM Ta HEIPOTOKCUYHVIM
ipeasizyeTbcs 4yepe3 akTUBAILLiIO AIePHOTO GaKTOPy
kara-B (NF-kB), toni sik deHotun A2 xopucHMi
IUIA BYDKVMBAHHA HEVIPOHIB 1 peaisyeTbca 4epes
nusixu STAT3 ta/a6o PI3K/Akt [8].

PeakTyBHMII 171103 OyB OIVMCAHMIT IPU PiSHUX
MAaTONOTIYHMX  CTaHAX CITKIBKM, BK/IIOYAIOYM
nykposmit miaber (IIJI), BiKOBy MakymspHy
IereHepanio, I7ayKoMy, BifllapyBaHHs CITKiBKU

abo mirMeHTHMit pertuHiT [2]. AKTHUBaIisA
acTpOUMTIB 1 peakTMBHMI I71i03 TOpAfL 3
HEVPOJIETEHEPALIEI0  CIIOCTEPIralNCA Y MaKak-
pe3yciB Ipu MOJIeTIIOBAaHHS IIyKPOBOTO fiabeTy
AK 1-ro, TaKk 1 2-r0 TWUIIB Ha paHHIA CcTapiii
niabetmynoi peruuomarii  ([IP) [9]. 3aBmsxu
BOK/IMBOCTI acTpOLUTIB i KIiTMH Miomnepa mid
MIATPUMKM  HEPBOBO-CYAVMHHOI CTPYKTypu Ta
G&YHKIT CITKiBKM, BBOKAETHCS, 1O IX AUCPYHKIIA
npu ]I moxe Oytu BupimanpHuM ¢GakTopoM
narodisionorii IP [10]. [lInpoka yyacTb MakporIii
B 3aXBOPIOBAaHHAX CIiTKIBKM BKa3ye Ha Te, IO
i KIITMHY € MNOTEeHLIMHUMM MIillleHAMU [IJIs
PO3pOOKM HOBMX HANIPSIMKIB TapreTHOI Tepamii [2].

IlepcneKTMBHMM ~ HANpsAMKOM  JIIKyBaHHA
1P e 3acrocyBaHHs iHribiTopiB penenTOpHUX
npereinkinas (IIIK) [11]. ¥ momepennix pmoci-
IDKeHHSX  HaMM  II0OKa3aHa  TilormikeMiyHa
nis  mynprukiHasHoro IIIK copadeniby mnpu
mopiemoBanHi LIl 1-ro (BBemeHHS cCTpenTo-
30TOLMHY) i 2-To THHIB (TpUBaIa >XMPOBA Ji€Ta 3
BBEJICHHSIM HU3BKVX 103 CTPENTO30TOLMHY) [12].

Copadeni6b (BAY-43-9006, Nexavar®, Bay-
er,) — MNPOTUIYX/IMHHWII IIperapat, IO BUKO-
PUCTOBYETHCS s MiKyBaHHS He-

orepabebHOI TenaToLeIOIAPHOI KapLMHOMY Ta
IIPOrPECyIOY0l HUPKOBO-KIITUHHOI KapLMHOMM
[13]. Bin e mynmprukiHasuuMm iuribiropom mpo-
nidepanii MyX/IMHHNX KJIITVH in Vitro 4yepes npurHi-
YEHHA  BHYTPIIUHBbOKMITMHHMX  CUTHAJIbHUX
Kinas [14].

TakuM 4MHOM, OOIPYHTOBAHVIM € IPUITYIIIEHHA
i1 {e)i (e} MO>K/IVIBOCTI BUKOPVCTAHHA ITIK
copadeniby /i nonepempkeHHs po3ButKy 1P npu
MopentoBanHi 1I]], 1m0, BpaxoByoo4mu 3[JaTHICTb
Iperapary Jjo iHrioyBaHHs BHY TPIillIHbOK/IITMHHIX
CUTHA/IbHMX LI/IAXiB, MO>Ke BKJIIOYaTy
IIOIEPEPKEHHA PEAKTVBHOIO I/03Y CITKIBKHA.

ins: BU3HAYNTH BIUIVB inri6iropy
KITMHHMX  TIpoTeiHKiHa3  copadeHidy  Ha
PO3BUTOK PEAKTUBHOIO I/O3y CITKIBKM IIpu
eKCIIepMMeHTaIbHil /jiabe TMYHil peTMHOMIATii.

MATEPIATINI TA METOIM

I[Tpy BuKOHaHHI po6OTH KepyBa/IMCcs HOpMaMM
ta npuHuunamu [upexktusum 2010/63 €C i3
3aXMCTY TBapMH, [enbciHKChKOI fekmapariii (2008)
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Ta BuUMoramm 3akoHy YKpainm «IIpo saxucT
TBapMH BiJl )KOPCTOKOTO IOBOKeHHs» (Nel759-
VI Big 15.12.2009). TBapuH Tpumanu B yMOBax
BiBapil0 Ha CTAaHZAPTHOMY palliOHi.

o mocnimkeHHA 3a/my4eHO 60 TPPOXMiCAYHUX
mypiB-camuib 7iHii Wistar Baroro 140-160 r.
Excnepumentanbuuit L]l MopenoBamy MIAXOM
OJJHOPa30BOTO BHYTPIIIIHbOOYEPEBMHHOTO
BBeJIeHHs CTpenTo30ToluHY (50 Mr/kr; Sigma-Al-
drich, Co, China), po3urHeHOro y XOJIOZHOMY
0,1 M nurpataomy 6ydepi (pH4,5). [Iporsarom
16 romuH O BMKOHAHHSA iH'€KLil TBapuH He
TOAyBalN, a IPOTATOM 24 TOAMH IICAA — IOLIN
5% pO34YMHOM ITIIOKO3M. Y IOJA/IbIIOMY KOXHi
TpM [00M KOHTPOTIOBAIM piBeHb IMiKeMil 3a
JOIIOMOTOK0 TJIIOKOMETPY Ta OJHOPAa30BUX TECT-
cMykoK (ACCU-Chek Instant, Roche, Mann-
heim, Germany) y kpoBi, 3a6paHoi 3 XBOCTOBOI
BEH) Harmie. Y SAKOCTI KOHTPO/II BBEJNEHHA
CTPENTO30TOLVIHY 5 IjypaM BBOAWIN TiJIbKU
nutpatHuit 6ypep. Uepes 3 pobu micns in’exuil
BMICT ITIIOKO3M y KPOBI TBapuH, AKUM BBOIVIN
CTPenTOo30TOLMH OyB He MeHIue 15 MMOIb/I,
B JKOIHOTO IIypa, SIKMM Oy/lI0 BBEIEHO TiIbKU
nuTpaTHUil Oydep, BMICT IIOKO3UM Y KpOBi He
nepeBuIyBas 6,1 MMO/b/II.

[IpoTAroM excnepuMeHTy y TBapUH BigMideHa
BUpaXKeHa IIOJIMINCiA, Imomiypid, KeTOH- Ta
IJIIOKO3YyPisA; TBAPUHM CYyTTEBO BTPAavajy Bary, 110
JO3BOJIANO BBAXKATU aIEKBAaTHOK 3aCTOCOBAHY
MOJIe/Ib BIJTBOPEHHA Y 1YPiB IHCY/TIHO3a/IeXKHOTO
O 3 xeto3oMm. Y 1bOMy [OCTI)KEHHI TBapUH
criocTepirany 3 MicAIl.

Yepes 7 fi6 TBapMH 3i CTIIKOIO rinepriikeMiero
(n=60) cminuM paHZOMHUM CIIOCOOOM pO3[iIMIN
Ha 3 rpymy 1o 20 ocobuH. Y 1-i rpymi (KOHTpOIIb)
MiKyBaHHA rineprikeMii He mpoBoanIn. Y 2-I1rpymi
TBapMHAM 4Ye€pe3 [eHb BHYTPIlIHbOOYEPEBMHO
BBOIV/IM iHCY/IiH KOpoTKoi Aiil (Actrapid HM Pen-
fill, Novo Nordisk A/S, Bagsvaerd, Denmark) y nosi
30 Op. TBapmuam 3-i rpymny BBOAMIN iHCYIIH (110
cxeMi 2-1Tpymu), a TAKOXK Per 08 LI0/IeHHO BBOIVIIN
po3uyH iHribitopy nmporeinkinas copadenidy (200
mr, Cipla, Inpis) y fo3i 50 Mr/kr y Burapi coure.

Teapun BuUBOIMIM 3 €KCIIEPUMEHTY Yepes
7, 14, 28 1i6 i 3 micAui y KinbKocTi o 5 0co6mH
IIIIXOM CMepTenbHOI iH ekuii TiomeHTanmy (75
mr/kr) Ta gekamirtanii. [Ticns i’ exuii Tionenrtamy

Ta JleKamirTalii y TBapMH NPOBOAMIN JABOOIYHY
eHykreanio. [Ing MOpQONIOTiYHMX [OCTiIKeHb
oui 3aHypoBamu y 10% po3umMH HENTpasbHOrO
dopmaninyTasamuBanuBuapadin. 3mapadinoBux
OnokiB Ha poranitHomy Mikporomi HM 325
(“Thermo  Shandon”, AHInis) BUTOTOBIANN
CepiViHi ricTosoriuui 3pisy TOBLIMHOIO 2—3 MKM.

ImynoOricTOXiMiYHE HOCTIIKEHHA IPOBOJVIIN
3 BUKOPMCTAHHSAM MOHOK/IOHA/JIbHMX MUIIMHUX
aututin npotu GFAP (“ThermoFisher Scietif-
ic’, CIIA). 3pism pomaTtkoBo 3abapBIIOBAIN
reMaTOKCUIIHOM. Ouinky IHTEHCUBHOCTI
3abapB/IeHHs [IPOBOJVIIN 3TiJHO peKOMeHallisIM
D. Dabbs (2014) Ha migcraBi BisyanbHO-
aHasjorooi mkaau [15]. Ominka 0 6anis
BifmoBifana BigcyTHOCTI 3abapBneHHs, 1 6an -
cmabkii, 2 6amu — cepenHint i 3 6amm — BUCOKI
iHTeHCMBHOCTI 3a06apBIIeHHS.

Busnauennsa Bmicty GFAP y nisaTax TkaHuHU
CITKiBKYM IIPOBOAM/IM METOHOM iMyHOOJIOTHHTY.
Enextpodopes roMoreHariB TKaHUH IIPOBOVIIN
y TOMaKpUIAMIZHOMY Tefi, IPOTEIHU 3 TIeI0
NEepPeHOCI/IM Ha HITPOLENIIONO3HY MeMOpaHy
3a  JIOIOMOrol  enekTpobnmory. Membpann
iHKyOyBanu 3 MOHOKJIOHQJIBHUMM aHTUTIIAMU
no GFAP (“Santa Cruz Biotechnology’,
CIIA). HamiBkinpKicHMIT aHaIi3 IPOBOANIN
JEHCUTOMETPUYHO, BUKOPUCTOBYIOYM IIPOTPaMHe
3abesneuyenns TotalLab (TL120, “Nonlinear Inc”,
CIIA). Pesynpratym iMyHOO/MOT-aHamizy BMicCTy
BYpa)Ka/Iil B YMOBHUX OGVHULIAX BiJJ KOHTPOJIbHOI

BEIMYMHY  ONTUYHOI TYCTMHM  BifIIOBiZHOI
MO TUAHOI 30HU Ha 61oTorpamax,
HOPMOBAHOI 3a BMICTOM aKTMHY B KOXXHOMY
3pasKy.

Jnsa cTaTMCTMYHOrO aHaji3y 3acTOCOBYBA/IN
nporpaMHe 3abesmnedeHHs Statistica 10 (StatSoft,
Inc., CIIIA). OnmcoBy CTaTUCTUKY NPOBOAUIIN
3 pO3paxXyHKOM CepefHIX Ta IXHiX CTaHJapTHUX
noxn6ok. BubipkoBi cepepgHi mopiBHIOBanu i3
3aCTOCYBaHHAM pucIepciriHoro anamisy (ANO-
VA), Biporigaumu BBaxkanu sHadeHH: P <0,05.

PE3YJIbTATU

ImyHoricTOXiMiuyHe 3abapBleHHs MapKepa
Mmakpornii GFAP y citkiBui iHTaKTHUX TBapuH
II0Ka3ajI0 J0r0 HAABHICTb TI/IbKM y aCTPOLIMTAX
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Ta IX BOJIOKHAX, WO PO3TAlIOBYBaAMCA IIO
BHYTPIIIHII TOBepxHi CciTKiBKI. fK BigoMo,
eKCIIpecisl I[bOro IMPOTeiHy B HOPMi BifOyBa€eThCs
TIIBKY B aCTpOLUTAX CiTKiBKM [2]. Y iHIIMX mapax
criendiyHOrO 3abapBIeHHS BMUABIEHO He OyIlo.
Tako>x MO>KHa 6auuUTH, 10 TO3UTUBHO 3abapBIeHi
aCTpOLMTApHI KIITMHM 1 BOJOKHA OXOIIIIOITh
reMOKaII/IAp Ha BHYTPIlIHINA IOBEPXHi CITKIBKIL.
[HTeHCHBHICTD 3abapBieHHs 3a 1Kajoo D. Dabbs
Bigmosigana 1-2 6amam.

3a yMOB pO3BUTKY eKcllepuMeHTanbHOI [IP
BigMmiveHo akTMBaniio excrpecii GFAP Bxe yepes
7 mi6, mo Oyro BigMideHO y IIapi HEpPBOBUX
BOJIOKOH IIOB3JJOBXX BHYTPIIIHbOI IOBEPXHI
CiTKiBKU. [HTeHcMBHicTP iX 3abapBieHHS 3a
mikaso D. Dabbs sigmosimana 2-3 6amam. Bxe
Ha 1€yl TepMiH BiJMidyeHi 4YMC/IEeHHI IMO3UTUBHI
BOJIOKHA, AKi y pajialbHOMy  HalpAMKY
nepecikamm citkiBky. IIpoTsarom crnocrepexenHs
(mocnimkenns Oynm npoBeneHi Ha 14-Ty, 28-my
o0y i uyepe3 3 Micsli) iHTEHCMBHICTD TaKoro
3abapBieHHs 36impmiyBamacs pmo 3-4  6Oaris,
YJUCIAEHHI BOJOKHA YiTKO Bi3yasisyBajnucsa Ha
BCbOMY IIPOTA31 BHYTPIIHIX IIApiB CiTKIBKN.
XapakrepHa ix OygoBa Ta pO3TAllyBaHHA
nosBomwin ifeHTHdiKyBaTH iX SAK BiZpOCTKM
KriTnHN Miomepa [16].

Yepes 3 MmicALi criocTepe>XeHH iIHTeHCUBHICTD
TaKoro 3abapBieHHs Oyla MaKCUMajbHOIO, Y
BCiX BUIAJKaXx MOXKHa Oy/no 6a4uTy YMCIeHHi
IOBIi pa/iia/ibHi BOJIOKHA, AKI IIPOJOBXXYBa/ICA Y
IIap HEPBOBMX BOJIOKOH Ta LIi/IBHO OXOIUIIOBAJIN
CYAMHM, IO B HbOMY PO3TAlllOBaHi. Y AlepHUX
mapax citkiBku momitHi Oymm okpemi CFAP-
MO3UTVBHI KIiTMHM - ©Diia Mionnepa. Taka
KapTMHAa Yy KOHTPOJIBHIN rpymi BigOupaia
peakIilo MakKporI/ii CITKIBKM - peaKTUBHUMI
rnios. Ak Bimomo, B HOpMmi KinitmHM Miomnepa
He ekcrpecyoTb GFAP, toni ax npu IP BoHnu
Ha0yBalOTh TAKOI 37JaTHOCTI [2].

BBemeHHsa  iHCyZliHYy — cOpsJIo MeEHIIIN
inTencuBHOCTi GFAP-1103MTHBHOTO 320apB/IeHHH,
Xo4Ya JIOro KIITMHHMI POSIOAII BIJIOBiaB
TaKOMY Y KOHTPOJbHIN TIpymi. IHTeHCHMBHICTDH
3abapBieHHs BifnoBifana 1-2 6amam. BeepgeHHs
pasoMm 3 iHcyniHOM copadeniOy mie O6inbuIo
Mipor0  IIOIepeKano  aKTUBALI0  eKcIpecil
GFAP y tkanuHax citkiBku. OTxe, MO>KHa 0yr1o

BBXKATH, 1O [iabeTOTeHHY peakljilo MaKpOIJIiil
CITKIBKM — peaKTVMBHMU 71103 CYTTEBO 3HIDKYBAJIO
BBeJIeHHsI IHCYIIiHY pa3oM i3 copadeHnibom.

HeobxigHo 3a3Haumrty, mo y 2-it Ta 3-i
rpylax Ha JOCTimKeHUX TepmiHax (14 i 28 ni6)
TaKOX He Oy/10 BifiMiueHO 30iblIeHHs eKcIpecil
GFAP, 3 4oro BHMTIKa/0, II[O 3aCTOCOBaHE
JiKyBaHHA IIONEPEyKaNo IpuTaMaHHy pgnsa P
rinepexcnpecito GFAP ximitmHamm Mikpormii
CITKiBKM.

OTpumaHi pesynpTaT¥ MiATBEPAKYBaIUCH
pesynbratamu imyHo6mormury. Bmict GFAP y
TKaHMHAX CITKiBKM KOHTPOJIBbHOI TPyl Yepes
3 micsani 6ys 36inpmenrm y 4,9 pasu (P <0,05)
y MNOpiBHAHHI 3 TIIOYAaTKOBMMM 3HAaYEHHAMMU.
BBepenns incyminy i, 6inpiiorwo Mmiporo, iHCymiHy
3 copadenibom 3smenmryBano Bmict GFAP y
TKaHuHax citkiBku (P <0,05). Ha 6mororpamax
BidyanisyBanacAd He TIIbKM OCHOBHA CMY>KKa
3 MonekynsapHoo Macoo 49 kDa, ame it MeHmI
Ba)XXKi parMeHTV, OCHOBHMIT 3 SIKMX Bi/ilIOBiZaB
morekysipHiit Maci 37 kDa. Bigomo, mo GFAP
- me O6imoK, 3 fAKOro OYAYIOTbCS HPOMDKHI
¢dinaMeHTH LMTOCKeneTa aCTPOLMTIB Ta AESKNUX
IHIIMX KIITMH IJ1iaJIbHOTO TIOXOMKeHHs [17].
lMoro monomepna ¢opma (49 kDa) € mocuth
CTabi/IbHOI0  CTPYKTYpPOIO, sKa CUHTE3YEThCA
B XOAl K/IITMHHOI  BIAIOBiMI, HaIPUKIA[I,
PEaKTUBHOTO acTpOITIO3Yy. [Tepebynosu
npoMibKHMX (inaMeHTiB BifmOyBalTbcs B XOAi
KJIITMHHOI BIJIOBiAl, HAIpMUK/IAJ, PEeaKTVBHOIO
acTpOIMTO3y, IO  BigOyBaeTbcsad  IUIAXOM
00MeXeHOTro MpOTeoi3y ix 6inKiB (y ToMy 4ucri,
GFAP B acrpouurax). IIpogyktn maimiToBaHOro
IIpOTEONi3y 3 MOJIEKY/IAPHOI Macow MeHIle 49
kDa (ocHoBHMI1 — 37 kDa) Tex BXOAATD [0 CKIaRy
(binaMeHTIiB 1 eKCTParyTbcsi pa3oM 3 OCHOBHOIO
cybopuuunero  [17].  Orxe, HaKONMYEHHS
6inka nmpomixkHux ¢inamentis (GFAP) ra jioro
poTeosi3 — BepudikoBaHi 03HAKY aCTPOITIIO3Y.

[JixaBo, 1110 HU3bKOMOJIEKY/IAPHI MOIINEeN TN
GFAP 6ynu HasBHUMM i B iHTaKTHMX TBapuH,
IO BOYEBMIb, € OCOONMUBICTIO oOpranisanii
HpOMDKHMX (ilaMeHTIB LMTOCKe/leTa MaKpOITIil
y citkiBLi ccaBuiB. IIpore ix BmicT 3a ymos I1]]
6yB 3HauHO Oimpmmm (y 4,5 pasu; P <0,05) i
He BiJIpI3HABCA Bifi KOHTPOII IpM /iKyBaHHI
incyninom i copadenibom. lle cBigumno Ha
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KOPUCTD IOIEPEIKEHHA IIPOTEONi3y IPOMDKHIUX
¢dinameHTiB Ipu Aii OCTAaHHBOTO.

TakuM 4MHOM, PO3BUTOK €KCIEPUMEHTANIbHOL
P cynpoBo[mXyBaBCA BUPaX€HUM PeAKTUBHUM
I71i030M Y CITKiBIIi, KU1 CTOCYBaBCA aCTPOLIUTIB
Ta KxaitMH Mriomiepa. Hapekcnpecito GFAP
3HIDKYBAJIO JiKyBaHHA TBAapMH IHCY/IiHOM, a
KoMOiHOBaHe 3actrocyBaHHs iHcyminy i IIIK
copadeniby 11 GaKTUIHO MOTIEePEIKYBAJIO.

OBI'OBOPEHHAA

PeakTuBHMII I71i03 CiTKiBKM OYB OMMCaHUI K
OJlHE 3 IepILINX IATOIONIYHUX ABUI 1 XapaKTepHa
osHaka JIP, gxkuini BigMmivyaeTbca HaBiTh 3a
BiICYyTHOCTI CyAMHHMX 2060 KJIiHIYHUX CUMIITOMIB
i s0epiraerbcsi TPOTATOM yCbOro Imepebiry
3axBOproBaHHA [18].

DriotmyHi KnitmHM Mironnepa BUBIIbHAKTDH
0e3/iy  NMpoaHriOreHHMX, INpO3amANIBHUX i
npodibposHux  ¢axkrTopiB, fAKi  CHPUAIOTH
BacKy/sipu3alii Ta HeiipomereHepauii [18, 19].
Tak, yrBopeHHA HUMM aKTOpa POCTY €HJOTEIiI0
cysun  (VEGF), ocHOBHOro  aHrioreHHOro
dakropa, 3HayHO mocwmoerbes mpu LT [19].
[Toxaszano, mo excrpecis GFAP 6yma 3HauHO
niyBuIeHa y fiabeTMuHil CiTKiBLIi MaKaK-pe3yciB
[9], 1m0 y3romyKyBanocs 3 HaIMMM pe3y/IbTaTaMu.
3a ymoB Diikemil kimitTMHM Mironrepa €
IKeperoM IposananbHux Iurokinis IL-1P, IL-
6, IL-17, TNF-a, mo mnop’s3aHe i3 CYJUHHOIO
nucoyHKIieo Ta 3amaneHHAM [10]. AbepanTHa
nponidepanis i TpaHcaudepeHnianis KIiTUH
Mronepa Bifjirpae Kiro4oBy porb y popMyBaHHi
¢ibposHo-nIponidepaTMBHOI  TKAaHMHU  TIPU
nponideparusHiin 1P, mo MoXxe CIPUYMHUTH
BigmrapyBaHHs ciTkiBku [20]. TlomepemxeHHs
akTuBauii actpouurtiB i KmitmH Miomnepa
CITKIBKM 1IypiB 3 eKclepuMeHTanbHOW [P
CBiI4M/I0 Ha KOPUCTb MOXK/IMBOTO BMKOPUCTaHHSA
LbOTO Ipenapary MIA JIKyBaHHA PAaHHIX CTajin
1iabeTOreHHOIO MOIIKOIKEHH CITKIBKIL.

BMCHOBKU

1. IIpn PO3BUTKY €KCIIEpYMEHTA/IbHOI
miabetnmyHoi peTmHomatii 6Oyno BigMmiueHO
36inpirenns excnpecii GFAP y actpoumrax

IIapy HEpPBOBMX BOJIOKOH Ta K/TMHaX
Mronepa, Takox 36impiryBascst Bmict GFAP
y TKaHMHaX CITKIBKM, 10 IiATBEPIKYBaIo
PO3BUTOK pEAKTUBHOTO ITIO3Y.

2. JlikyBaHHA  TBapMH  IHCYJIIHOM  CHpPSJIO
MeHIIi iHTeHcuBHOCTI GFAP-nosutuBHOrO
3abapB/lIeHHS KIITMH Ta 3HIDKYBAJIO BMICT
GFAP y ciTkiBui.

3. BBegenns pasom 3 iHcymiHOM copadeHiby
morepeypKano  iabeTOreHHMiT peaKTUBHUI
I71i03 CITKIBKM, IO IiATBEPHKYBaaO IIO3M-
TUBHUII BIUIUB IIperapary Ha po3BUTOK [IP.

Kondmnikr inTepecis: BigcyTHil.

[I>xepeno ¢inancyBanHA. [laHe TOCTimKeHHA
BMKOHAHO 3a iHiniaTuBu Kadenp odranbMoorii
i marodisionorii HMY imeni O.O.boromonbus
(Kuis, Ykpaina) Ta piHaHCYETbCA 32 OIOKETHOIO
nporpamoro  MO3  VkpaiHmu,  fiep>KaBHMIA
peecrpauninanii Homep 0122U001308.
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Aim: to determine the effect of the cellular protein kinase inhibitor sorafenib on the development of reactive retinal
gliosis in experimental diabetic retinopathy.

Materials and methods. Diabetic retinopathy was modeled in male Wistar rats by a single injection of streptozotocin
(50 mg/kg; Sigma-Aldrich, Co, China). Rats were divided into 3 groups: control, with insulin administration (30 U;
NovoNordiskA/S, Bagsvaerd, Denmark) and with insulin and sorafenib administration (55 mg/kg; Cipla, India).
Immunohistochemical study was performed using monoclonal antibodies against GFAP (“ThermoFisher Scientific”, USA).
Determination of GFAP content in retinal tissue lysates was performed by immunoblotting.

Results. With the development of diabetic retinopathy, a progressive increase in GFAP expression was noted in
astrocytes of the nerve fiber layer and Miiller cells. The content of GFAP in retinal tissues also increased, which confirmed the
development of reactive gliosis. Treatment of animals with insulin led to a lower intensity of GFAP-positive staining of cells
and reduced the content of GFAP in the retina. The addition of sorafenib prevented diabetogenic reactive gliosis of the retina.

Conclusions. Prevention of activation of astrocytes and Miiller cells of the retina in experimental diabetic retinopathy
indicated in favor of the possible use of this drug for the treatment of early stages of diabetogenic retinal damage.

Keywords: diabetic retinopathy, gliosis, astrocytes, Miiller cells, GFAP, sorafenib.

56 ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayxa Ypainu, 2025, Vol. 21, Ne 2



[NopiBHsNbHO XAPAKTEPUCTMKA AMHAMIKM MOPONOTiYHMX 3MiH 3ATOEHHS eKCNepPeMeHTANbHOI HIHOT paHu npw
BMKOPUCTAHHI Pi3HMX METOLIB MiCLLEBOTO NiKYBAHHS
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3MIH 3ATOEHHS EKCIIEPEMEHTAJIPHOI THIMHOI PAHU ITPU
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AxTyanbHicTh. [HilTHO-3ama/MbHi ypa)keHHA WIKIpM Ta M'SKUX TKAHMH 3a/IMIIAIOTHCA OFHIEI0 3 HANMOIIMPEHIMINX
IIATO/IOTi Y XipyprivHili IPaKTHLI, CTAaHOB/9M 10 35% rocmiraisaniii i ;o 60% aMOy/1aTOpHIX 3BepHEHb. [X TiKyBaHHA 4acTo
YCKIaTHIOETHCS XPOHI3AI€I0 IPOLECY, PE3UCTEHTHICTIO B0 aHTMOIOTMKIB Ta BUCOKMM PU3MKOM iHBamigm3aril marfieHTis.
ITorpy MO3NTUBHI KTiHIYHI pe3y/nIbraTyt, MOP(OIOTiYHI aCIeK TV 3aTOEHHS PAaH BUBYEHI HEJOCTATHDO.

ITine: ouiHnTH KIiHIYHY eeKTUBHICTD arUTiKaliiitHoro copbenty ta 6akrepiodary (Iliodar) B nikyBaHHI THIIHUX paH Ha
eKCIIepUMeHTATIbHII MOfe/Ti, IIUIIXOM MOPiBHS/IBHOTO aHaIi3y MAaTOriCTOMOTIYHNX 3MiH Ta AMHaMIK/ OCHOBHUX (a3 paHOBOTO
mpotecy (O4MIIeHH, TPaHY/LALiA, eliTesIi3allis, HOBHe 3arO€HH:A) y Iy piB J1iHil Wistar y nopiBHAHHI 3 MiCLIeBUM TiKyBaHHAM
TiEePTOHIYHMM PO3YMHOM HATPil0 XJIOpULY Ta Ma33io JIeBOMiKOIb.

Marepianu ta Metopu. ExcriepumMeHT mpoBefieHo Ha 40 6immx wpypax ninii Wistar Bikom 3-4 micsri, macoro 180-220 1,
AKi yTPUMYBaINCh y CTAHZAPTHUX yMOBax Biapito HarjionanbHoro yHiBepcuTeTy 0XOpoHM 3750poB’st Ykpainn imeni IT.JL
[lymnyka. Moge/TioBaHHsI THIITHOTO 3aIlaleHHs 3[iliICHIOBA/IM LIUIIXOM MifIKIPHOTO BBefleHHs 1 M1 6aKTepia/bHOI CycreHsil,
IPUTOTOBJIEHOI 3 eKarilt mypis, o Mictuna E. coli, S. epidermidis ta E. faecalis y Bifnoiguux koHuenTparisx. Busyanu
Mop¢OsIOTivHi 3MiHM ITPY PISHUX CTAfiAX PaHOBOTO IpoLecy. TBapuH posnozineno Ha Tpu rpym. Ipyma IA (n=17) - nikyBaHHs
eKCIIepUMEeHTAIbHIM COPOEHTOM Ha OCHOBI aepocuity Ta iMoOiIi30BaHMMIL Ha J1Or0 MAaTPUII THHIA30/I0M Ta JIZOKAIHOM;
rpyna IB (n=13) - 3actocyBanHs 6akrepiodarooro npenapary «Iliodar» y ckraz sKoro BXOAATH crierydivni 6akrepioparn y
KOHIIeHTpallii He MeHIIIe 1X105 haroBux 4acTok 0 TaKMx BuAiB Mikpoopranismis. [pyma II (n=10) BUKOHYBa IV MOJ/TIOBAHHS
3aI1a/IbHOTO IIPOLIECY 110 BKa3aHiil MEeTOMULi, HAHOCH/IU PO3pi3 B MicCIli BBefieHHs 6aKTepiaTbHOTO PO3UMHY, BHOCU/IN COPOEHT
Ta 3aIIMBA/IV HAITyXO PaHy 3 HAK/IATAHHAM aCelITUYHOI [I0B SI3KIL.

Pesynbrarn. Y rpymi IA criocrepiranocs HaitmBuie 3aroeHss pat. Y rpymi Ib enigepmizanis 6y/a HIOKIOI0, TepeBaXKHO
B Kpasx panu. Y rpymi II — miHiManbHi o3Hakm pemaparil, 36epeskeHHs 3ananeHHs. Mopdororiuta Ta iMyHoricToxiMiuHa
AuHAMIKa MiATBepAVIIa IepeBary aIvliKalifHoro copbeHTy Hag 6akTepiodparom i TpafUIilfiHIM JIIKYBaHHSM.

BucHoBoK. AmtikariitHuit copbeHT 3abesIedye HAMIIBIUALIIY Ta HAMIIOBHIIITY pereHepaliio THIlfHUX paH, HepeBepLIyIodn
6akTepiodar Ta TpaguLiliHe TiKyBaHHs] 32 BCiMa (azamu 3aTO€HHSL.

Kro4oBi crroBa: THiiTHI paHn, eKCIIepUMeHT, cOpOeHT, 6akTepiodar, Mopdonoris, 3amaneHHs.
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AKryanbHicTb. [HiVIHO-3amaZbHI ypa)kKeHHA
IIKipy Ta M'AKMX TKaHWH CK/Ia[jal0Th MPUOIN3HO
30-35 % ycix BuMIAAKiB rocmiTamisamii mo
Xipypriuemx  cramioHapis. Y  CTpyKTypi
aMOy/IaTOpHOI [OIIOMOTM Iieil ITOKa3HUK CsATrae
35-60 %. Kpim TOro, ycknmajiHeHHsA y BUIJIAfI
HarHOEHHA  IIiCAA  IUIAHOBMUX  XipypriyHmx
BTPy4YaHb peecTpyerbca B 2-5 % Bumazgkis [1].
Indexuii xipypriuHoi paHy CTaHOBIATb 3HAYHY
qacTUHy (IIOHaj [Ba MiNbIIOHM BUIIAJKiB)
yciX  BHYTpilIHbONMIKapHAHUX  iHpekuin vy
rocmiranizoBanux manienris y CHIA [2, 3].
Y kpainax €spomneiicbkoro Coro3sy HIOpPiuYHO
¢bikcyerbcss OM3bKO 5 MinbIiOHIB  BMIIAfKiB
xipypriunoi iHdexunil, mo BignoBigae 46-93
BUIIaJIKaM Ha KOXKHY TUCAYY FOCIITATi3aliil.

OpHuM i3 nepcneKTUBHUX HANPAMIB Cy4acHOI
paHOBOi Tepamii € 3acToCyBaHHS 3aco0iB,
[0 MalTb KOMIUIEKCHY, ©6aratodakTopHy
mio. 30KpeMa, aKTyaJbHUM € BUKOPMCTAHHA

aIUmiKaliiHuX  copOeHTiB, fAKi IOENHYIOTH
y co6i  mpotumikpo6bHi,  mpoTM3amabHi,
JerifipaTyBanbHi, COpOLiiHI BIacTMBOCTI Ta

3[IaTHICTb CTUMY/IIOBATH pPeIapaTvBHI IpoLiecu
[5]. Takmit maTOreHeTMYHO OOIPYHTOBAHUIA
nigxiz € oco6mBo edekTMBHUM Y mepiiint dasi
PaHOBOTO TIPOLIECY, KON KIYOBUM 3aBIAHHAM
€ OOMeXeHHs IOIMpeHHs iHQeKIil, apeHax
eKCyJaTy Ta YCYHeHHs HaOpsKy 6e3 IIKOIV IS
JKUTTE3NATHNX TKaHVH [6].

Ha BigMiny Bij cucTeMHMX aHTMOAKTepiaIbHUX
3aco0iB, il SAKMX MOXKe OyTU 3HVDKEHOI 4Yepes
INPUCYTHICTb THOI Ta IIPOAYKTIB TKaHMHHOTO
posmajy, amIikauiiiHi copOeHT 3abesnevyoTh
IIPOJIOHTOBaHy JIOKA/JIbHY [il0, HiATPUMYIOTb
e eKTVBHY KOHI[eHTpAIlilo TiIKyBaTbHIX PeYOBUH
y 30HI ypaXeHHA Ta CIPUAITb aKTUBHOMY
BUBEJIEHHI0 TOKCMYHUX MeTabomitiB [7]. Okpim
IIbOTO, IXHSI OCMOTMYHA aKTMBHICTDH Ta 3MAaTHICTH
0O MIKpOJpEeHYBaHHA CTBOPIOIOTH CIPUATIUBI
yMOBM i aHrioreHesy Ta (opMyBaHHA
IIOBHOIIIHHOI TPAaHY/IALTHOI TKAaHUHY [5].

Takox ogHMM i3 MeTOAiB  JIiKyBaHHA
THIIHMX paH € BUKOPUCTaHHA Oakrepiodary.
Y HaykoBill miTepaTypi BUCBIT/IIOETHCA BUCOKA
eeKTUBHICTD 3acTOCyBaHHS Oakrepiodaris y
Tepamnil pisHOMaHITHUX 6aKTepiabHUX iHPEKIIiL.
Haii6inbire ix BUKOPUCTOBYIOTh IPK YPaXKEeHHSX

IIUTYHKOBO-KMIIIKOBOTO ~ TPaKTy, 30ygHMKaMu
skux € Escherichia coli, Proteus spp., Vibrio chol-
erae, Shigella spp. Ta Salmonella spp. JoBeneno
HO3UTVBHMIT edeKT darorepamili y BMIIafKax
TpoiYHMX BMPA30K, XPOHIYHNX PaH, CUHAPOMY
niabeTuyHOI cTONM Ta MyKoBiciuzosy [8, 9, 10].

3 ornAgy Ha BHUIIe3a3HauyeHe, aKTya/JlbHMUM
3aBJAHHAM € IIPOBENEHHA EKCIIepUMMEHTATbHUX
JOCTiPKEHb 3 METOK OLHKM e(eKTUBHOCTI
copbenTiB,  Oakrepidary Ta  BU3HAYEHHS
IX ONTMMaJAbHMX BIACTUBOCTEN 1 BIUIUBY
Ha [MHAMiKy pPaHOBOIO TIIpPOLECYy B YMOBax
MOJIENTIOBAHHA €KCIIEPYMEHTAIbHUX THITHUX PaH.

Iinp: Ouinutu KTiHIYHY — eeKTUBHICTD
arvrikaniHoro  copbeHty Ta  6akrepiodary
(ITiopar) B ikyBaHHiI THIHMX paH Ha
eKCIIepYMEHTAIbHil Mogeri, LIAXOM
IOPIBHANBHOTO aHajIi3y IATOriCTONIOrIYHUX 3MiH
Ta JUHaMiKil OCHOBHUX (a3 paHOBOIO IIPOIECY
(ounieHHs, TpaHy/IALiA, emiTemisallis, [OBHe
3aroeHHs) y wypiB nminii Wistar y nopiBHsHHI 3
MiCLIEBMM JIIKYBAHHAM TiII€PTOHIYHUM PO3YNHOM
HaTpilo XJIOpUAY Ta Ma3310 J/IeBOMIKOIIb.

MATEPIAJTIN TA METOIU

ExcnepumenTanbhe TOCTiKEHHA
npoBoguiocst Ha 40 6immx mypax siHil Wis-
tar Bikom 3-4 wmicami, macorw Tina 180-220 1,
IO YTPUMYBAIUCA y CTaHJAPTHUX YMOBax
BiBapito HallioHaZIbHOrO yHIBEPCUTETY OXOPOHU
3gopoB’ss Ykpainu imeni ILJI. Illynumka. Ilepep
II0YaTKOM J[OCIIIPKEHHA BCl TBapUHM IIPOMIIIN
KapaHTVHHUI Iepioj ajanTalil TpuBamicTio 14
BHiB. Bci migmociiHi yTpuMyBannucs B OTHAKOBUX
YMOBaX.

ITig 9ac mpoBefeHHA EeKCIIEPMMEHTATIbHOIO
IOCTipKeHHsA Oy/I0 [OTPUMAHO VCiX YMHHMX
eTUYHUX, IPABOBMX Ta HOPMATUBHUX BMMOTL,
NPUITHATUX B YKpaiHi Ta MDKHAPOJHIl CIIiZIbHOTI
moa0 poboty 3 1abOpaTOPHMMM TBapUMHAMM, Y
TOMY 4MCIi NonoxeHHA «IIpaBmn nposefgeHHA
poOiT i3 BUKOPUCTAHHSAM eKCIIePUMEHTATbHIX
tBapuH» (1977), GCP (1996), Kousenuii
Pagy €Bpomy mpo 3axucT XpeOeTHMX TBapUH,
AKI  BUKOPUCTOBYIOTbCA B  €KCIEPMMEHTAx
(18.03.1986), ta [upexktmBn EEC Ne609 Bin
24.11.1986 p.
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Jocmi>KeHHA TPOBOAN/IOCH i3 HOTPUMaHHAM
«ITopsAnKy NpoBeleHHA HAayKOBMMM YCTaHOBaMI
DOCIiJiB, eKCIIEPYMEHTIB Ha TBapMHaX», a TAKOX
Ha Ii[CTaBl [0O3BOJy KOMICil 3 INUTaHb €TUKU
HamioHa/ibHOTO yHIBEPCUTETY OXOPOHU 3/[0OPOB 5
Ykpainm imeni I1. JI. Illynuka.

3 MeTOol YCyHeHHs OOJbOBMX BiZdyTTiB
yCci  IMOTEHUIIHO TpaBMaTMYHI  MaHIIyaALii
3MIVICHIOBA/MCA IIif 3arajbHMUM 3HeOOJIEHHAM
IUIAXOM  BHYTPIilIHBOM A30BOTO  BBEIEHHS
KoMbiHamii keramiHy Ta 2%  KCU/IA3MHY.
HosyBanHa mnpenapariB cranosuno 0,02 mn
ketaMiny Ta 0,04 mn kcunasuHy Ha 100 r Macu
Ti/1a TabopaTopHOI TBAPUHN.

MopenoBaHHA THITHOTO 3alla/IbHOTO IIPOLECy
IIPOBOJAVIIN BiJJIIOBIIHO 1O METOAVKY, BUK/IAJJ€HOI
B mareHTi Ykpainm Nel121047 [11]. Insa uporo
roTyBa/M OakTepia/IbHMII ~PO3UMH  LUIAXOM
posumHeHHs 1 T dekaniit maboparopHux Liypis
y 10 mn crepuabHoro 0,9% posumHy Harpiro
X/IOpUAy 3 IOfJANbIIMM BUTPUMYBAHHAM IIpU
KiMHaTHi TeMnepaTypi nporarom 30-60 XBuiInH.
OTtpumana 6axTepiaibHa CyCcreHsis MicTuIa Taki
mikpoopranismu: Escherichia coli — 10° KYO/
M1, Staphylococcus epidermidis — 103 KYO/mn
ta Enterococcus faecalis — 103 KYO/mi1.

Ha cnimHni mypa B MeXax AUIAHKY pO3MipoM
2,5%3,0 cM, IToriepeiHbO MOroIeHoi Ta 00po6/IeHO1
posunHoM beTtaguH, BUKOHyBa/mM HiJUIKipHY
in’ekuito 1 M migrorosneHoro 6axkTepiaTbHOrO
PO34YMHY IA IHAYKUIl THIMHOrO BOrHMIIA.
dopmyBaHHs rHiltHOrO BorHuina (abcuecy) 6yno
3adikcoBaHo Ha Apyry o0y mic/is MifmKipHOTO
BBEJIeHHA OakTepia/IbHOTO po3umHy. Y BCix
€KCIIEpMMEHTA/IbHMX TBApUH, B YMOBaX CyBOPOIi
aCeNTUKM Ta AHTMUCENTVKY, Oyl10 BVKOHAHO
XipypriuHy o6poOKy THIifHOTO BOTHMINQ, MiC/IsA
4Oro, BifIMOBiJHO [0 po3mOAiny Ha rpymu, 6yno
pO3I0YaTo NpU3HAYEHE JTiKYBaHHA. 3aBepIIeHHA
eKCIIEPUMEHTY 3[I1ICHIOBA/IN LIIAXOM
eBTaHasii IIIIXOM Ilepefjo3yBaHHsA KoMOiHaii
aHeCTe3yl4ux IIpenapariB: Keraminy Ta 2%
PO3UMHY KCMIa3uHy Ha 23 00y.

TBapuH BUIIAJKOBMM YMHOM PO3IOJiTE€HO
Ha Tpu rpymu. Ipyma IA (n=17) - nixyBaHHA
eKCIIePVMEeHTA/IbHIM COpOEHTOM Ha OCHOBi
aepocuwiy Ta iMoOimi3oBaHMMM Ha  JIOrO
MaTpuli THUHIZA30JIOM Ta JIiJOKAIHOM; TpyIma

Ib (n=13) - 3acTtocyBaHHs OakTepiodaroBoro
npemnapary «[liogar» y ckmaj sKOro BXOAATDH
cienudiuni 6akrepiodaru y KoHIjeHTpalii He
MeHIIe 1x105 ¢aroBux 4acToK [0 TaKMX BUIIB
MikpoopraHismiB:  Streptococcus  pyogenes,
Staphylococcus aureus, Escherichia coli, Pseu-
domonas aeruginosa, Proteus vulgaris, Prote-
us mirabilis; rpyna II - ITopiBuspHa (n = 10):
BUKOPVCTaHHA TiIEPTOHIYHOIO PO3YMHY HATPir0
XJIOPUAY Yy IO€QHAHHI 3 Ma33io «J/IleBoMeKO/Ib»
MiX04MMM  pEeYOBMHAMM AKOI €: JIEBOMILIeTUH
ta Metwiypamyn. Ipyma II (n=5) BuxoHyBamu
MOJIE/IIOBAaHHA 3al1a/IbHOTO IIPOLECy 10 BKa3aHin
METOAVII, HAHOCU/IN PpO3pi3 B MiClli BBENEHHHA
6aKTepia/IbHOTO PO3YMHY, BHOCUIM COPOEHT
Ta 3allMBa/IM HAITTyXO PaHy 3 HaK/IaJJaHHAM
ACEIITUYHOI ITOB A3KIL

3pasku  TKaHMH  JId riCTOIOTIYHOTO
NOCTipKeHH A Binoupanu Ha 1 -1y, 7-my, 12-1y 1o6y
crioctepe>xxeHHs. KoMIlekcHe maTorictosnoriybe
IOCTipKeHHs MOP(]OIOriYHNX 3MiH THITHUX paH
B €KCIIEPMMEHTI IIpM Pi3HUX METOHAX JIKyBaHHA
npoBoaMIOoCh Ha Kadenpi Mopdororii, K1iHIYHOI
nmaTosIorii Ta cygosoi Mepuuyay HanionanbHOro
YHIBEpCUTETY OXOPOHM 3[0pOB’s YKpaiHM iMeHi
IT.J1. lllynuka 3aBigyouoro kadenpu npodecopom
Hanuk O.0.

Otpumanuit marepian ¢ikcyBamm B 10%-
My pO3YMHI HeNTpalpHOro 3abydepeHHOro
¢dopmaniny (pH 7.4) mporsirom 24-48 ropumh.
[Ticns  ikcanii matepian 6yB IpoBemeHUI
3a CTAaHJAPTHOK METOAMKOK B amapari Ex-
celsior AS (Thermo Fisher Scientific, Bemuka
Bpuranis), sxuit nortiM 3anmuBaBcs B mapadin
Ha amapati HistoStar (Thermo Fisher Scientif-
ic, Benmuka bpuranis). 3 mapadiHoBux 6m0kiB
Ha poranirinomy Mikporomi HM 325 (Ther-
moShandon, Benmuka bBpuranis) surorosmsau
CepiliHi ricTO/IOriuHi 3pisy TOBIIMHOKIO 2-3 MKM,
sIKi 3a0apB/IIOBa/IV TeMAaTOKCU/IIHOM i €03MIHOM Ta
nikpodykcrnom 3a Ban 'isoHom [12, 13, 14].

s OLIiIHKM  MATOriCTOJIOTiYHMX  3MiH
Ta [JUHAMiKM  OCHOBHMX (a3  PpaHOBOIO
IpOLleCY ypPaXeHUX [OUIAHOK IIpU  PI3HUX
MeTOflaX JIKyBaHHA HaMmy Oy/IO IIPOBEEHO
imyHoricToximiune pocnmimkenns (IIXIO) 3
MUIIQYMM  MOHOK/JIOHAJIbHMM QAHTUTIZIOM [0
sarampHoro nurokepatuny AE1/AE3 (PanCK,
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Cytokeratin, Pan Ab-1), (Master Diagnostica,
Spain). [Ina nposenenus II'X]] BigmosigHi 3pisu
noMmilanucsa Ha ajre3uBHi ckenblist Super Frost
Plus (Menzel, Himeuunna). [Ipu nposeneni II'X]]
BUKOPMCTAHO CYCTeMy Bisyasisanii Masret Poly-
mer Plus Detection System (Peroxidase), (Incl.
DAB Chromogen) (Master Diagnostica, Spain).
[ns BucokoremmeparypHoi 00poOKu emiTomis
aHTUreHiB 3acrocoyBamm Buffer TBS Tween 20

ta Buffer EDTA pH 8.

Owinka  excmpecii  mapkepy  AE1/AE3
IPOBOAWIACH BifIOBIIHO HAABHOCTI Pi3HOrO
CTyIIeHA IHTE€HCUBHOCTI KOPUYHEBOTO
3abapB/ieHHA  KJIITMH  3TifHO  Bi3ya/bHO-
aHAJIOTOBOI IIKaaM. IHTEHCUBHICTb eKclpecid
ouiHoBamM Big 0 - «BigCyTHA» JO +++ -
«BUpaxkeHa» [15].

MikpockoniyHe TOCTIIIKEHHA Ta

dboToapXMByBaHHAIPOBOIVIIN i3 BUKOPUCTAHHAM
CBIT/IOONTUYHNX MIKPOCKOIIiB «ZEISS»
(Himeuunna) 3 cucteMoro o6po6Kku manmx «Axio
Imager. A2» npu 36inbpineHi 06’ekTuBiB 5%, 10x,
20x, 40x, 6iHOKyIApHOI Hacagku 1,5 Ta OKynApiB

10 3 xameporo ERc 5s, «Carl Zeiss» PrimoStar 3
KaMepor Axiocam105 color.

Yci mepeB’si3KM 3[iMICHIOBANNCS ILIOfEHHO 3
MOMEHTY XipypridHoro BTpydYaHHA. Kiiniune
CIIOCTEPEXEHHA 3a TBAPMHAMM IIPOBOAMIOCA
ofmH pa3 Ha po0y. OmiHKy edeKTMBHOCTI
MKyBaHHA  3[IJICHIOBAIM 33  HACTYIHUMMU
K/IIHIYHUMM KPUTEPIAMU: [€Hb OYMILEHHA paHU,
INEeHb IIOABM TPaHY/ALIMHOI TKAaHWHM, [E€Hb
II0YATKy eIliTeNli3alii, JeHb IIOBHOTO 3arO€HH:A
paHn.

CraTtucTnyHmnii aHajIi3 OTpMMaHUX Pe3y/IbTaTiB
IIPOBOJIMBCS 3 BUKOPUCTAHHAM mporpamu STA-
TISTICA 12.0.

PE3V/IBTATU TA IX OBTOBOPEHHA

B rpymi IA Ha 1 o6y criocTepiramich BupakeHi
3amnasibHi 3MiHM y BUIVIAZI THITHOTO 3allajJieHHs,
dbopMyBaHHA Ha OKPEMIX Ji/ITHKaX 0OMeXeHOro
3allaJIbHOTO IIpolleCy IO Tumy (opMyBaHH:A
abcleciB, [UIAHKM HEKPO3y, BVPA3KyBaHHA

emifiepmicy (puc.1 a).

Puc. 1. MopdonoriuHi 3miHu y wypis rpynu |A Ha 1 go0y: MHiliHe 3ananeHHaA, HEKPOTUYHI 3MiHU B TKaHMHaX. 3abapBieHHA rema-
TOKCUNIHOM Ta eo31HOM, X50 (a). B 30Hi rHiliHOro 3ananeHHa BacKyniT. 3abapBneHHA remaToKcuiHOM Ta eo3uHoM, X100 (6).
B 30Hi rHiHOro 3ananeHHn, NnepmnBacKyNAPHO BOrHMLLEBE PO3POCTaHHA MONOAOT CMOMYYHOT TKAaHWHN.
3abapsrieHHn 3a BaH [M30HOM, x50 (B)
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B cypunax cepen THIHOrO 3amlajJbHOrO
indinprpary BifMmiuamuch O3HAaKM BACKYIITY
(puc. 1 6). B pginAHkax TrHIMHOrO 3amaneHHs
crlocrepirazoch ¢mabo BUpaKeHe PO3POCTaHHSA
MOJIOZIOl CIIO/IYYHOI TKaHMHY, B TOMY YMCI 1
nepuBacKynsapHo (puc. 1 B).

Ha 7 no6y B rpymni IA Bigmidamich 3MeHIIeHHA
BUPa)XEHOCTI 3alaZbHOrO IIPOLECY, HEBENMNKI,
nepeBaXHO  jiMdoruTapHi 3 OMIIIKOIO
JIEVIKOLMTIB KTiTMHHI iHDiNnbTpaTy, po3poCcTaHHs
IPaHY/IALIMHOL,  MOJIOLOI  Ta  [O3PiBAIOYOI0
CIONYYHOI TKAHMHY, 3MEHIIEHHs 3alaJbHOI

inginprpanii B cyguHax (puc. 2).

Puc. 2. Tpyna IA, 7go6a. Po3pocTaHHsA rpaHynsLinHoi, Monogoil
Ta [,03PiBalOYOI CNOJTYYHOT TKAHNHN.
3abapBneHHs 3a BaH lN3oHom, x100

Ha 12 pmo6y B rpymi IA BigOyBamuch

pereHeparopHi  mpomecu 3  (GOpPMyBaHHAM

eliflepMaIbHOrO 1Iapy YIIKODKEHUX [iIAHOK

eliiepMiCy, PO3pOCTaHHA CIIOTYYHOI TKaHMHA 31
c1abo BUPAKEHOW KITUMHHOK iHDiNbTpalieo
(puc. 3 a).

Hamu BCTaHOB/IEHO, 1110 B KPailOBUX AiIAHKaX
PaHM pO3pOCTaHHA ellifiepMicy 6y/I0 BUpaKeHUM,
IiJ] VMY 30HaMM CIIOCTEPIrasoch po3pOCTaHHA
[O3piBaIOYOI0 Ta 3P0l CIOAYYHOI TKaHMHM
(puc. 3 6).

[Tpu II'X]] 3 mapkepom AE1/AE3 Ha 7 poby
B rpyni IA B 30Hi yIIKOIKeHHA BifMidamach
II0sIBA IIO3UTMBHO-EKCIIPECYIOUYMX €IliTelia/bHUX
KITHH, AKi nodamu ¢opMyBaTu Liap emiresniro
- movarok emifepmisanii (puc. 4 a). [pu IIX]]
3 mapkepom AE1/AE3 Ha 12 poby B 30HI
YIIKOJPKEHHA BifMivyasach IIOBHA pereHepalid
emifepmicy, ¢opMyBaHHA [JOpmaTKiB  mIKipu
(puc.46).

B rpymi Ib Ha 1 06y cnocTepiramich 3MiHu,
AKi Oy xapakrtepHi misa rpymn IA - BupaxeHi
THITHO-HEKPOTUYHMI ~ 3allaJibHUII  IIpolec 3
BUPAa3KyBaHHAM  €IifIepMiCy,  CErMEHTapHO
dbopmysanHs abcrecis (puc. 5 a).

Ha7 no6yBrpymnilb6ynoBigMiueHe 3MeHIIeHHA
BMP)XEHOCTI THITHOTO 3aIa/JIbHOrO Iponecy. B
OUIAHKaX Ypa)KeHHsA BiIMida/uch CriocTepiraaach
nmiMdo-nefiKonuTapHa 3 JJOMIIIKOI TicTiONuUTIB
KIiTMHHA iHDiNbTpallis, H09aTKOBi IPOsBY HOSBU
TpaHy/IALINHOI TKaHUHY (IMB. puc. 5 6). B 30Hi
paHM BIgMIYa/lOCh CETMEHTapHe pO3POCTAHHA
MOJIOZOI CIIOTyYHOI TKaHVMHY (IUB. pUC. 5 B).

Puc. 3. MopdonoriuHi 3miHu y wypis rpynu |A Ha 12 no6y. [linaHkn enigepmisalii, po3pocTaHHs fo3piBatoyoi Ta 3pinoi cnonyyHol
TKaHWHW. 3abapBneHHA reMaToKC1niHOM Ta eo3mHom, X100 (a). Mig Wwapom enifepmicy po3pocTaHHA Ao3piBatoyoi Ta 3pinof
cnony4yHoi TKaHHU. 3abapeneHHs 3a BaH lN3oHom, x50 (6)
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Puc. 4. Mpwu ITX] 3 mapkepom AE1/AE3 Ha: 7006y - TOMipHO BMpaxeHa No3nTVBHA eKCMPEeCis YaCTUHY KNiTUH B 30Hi GOpMyBaHHsA
enitenianbHoro wapy. INX[ 3 mapkepom AE1/E3, x 200 (a); Ha 12 poby — BUpa)keHa NO3UTUBHA eKCNPeCia KNIiTVH enigepmicy B 30Hi
NoBHoI pereHepauii paxHu. INX[ 3 mapkepom AE1/E3, x 200 (6)

Puc. 5. MopdonoriuHa KapTuHa y wypis rpynu |6 Ha 1 (a) Ta 7 (6,8) go6y. Ha 1 o0y - rHiliHO-HEKPOTUUYHe 3ananeHHs, bopmyBaH-

HA abcueciB. 3abapBneHHsA reMaToKCUNIHOM Ta e03rHOM, x50 (a); Ha 7 foby - B 30Hi paHu WwinbHa nimbo-nenkounTapHa KNiTMHHa

iHbinbTpaUin, nosBa rpaHynAUINHOT TKaHUHW. 3abapBNeHHA reMaToKCMIHOM Ta eo3uHoM, X50 (6). Ha 7 no6y B 30Hi dopmyBaHHSA
rpaHynAUifiHOI TKaHMHU CermeHTapHe PO3pPOCTaHHA MOJIOAOT CMONYUYHOT TKaHUHW. 3abapBneHHs 3a BaH lMi3oHom, x100 (B)

62 ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayxa Ypainu, 2025, Vol. 21, Ne 2



[NopiBHsNbHO XAPAKTEPUCTMKA AMHAMIKM MOPONOTiYHMX 3MiH 3ATOEHHS eKCNepPeMeHTANbHOI HIHOT paHu npw

BMKOPMCTAHHI Pi3HUX METOAIB MICLEEBOrO NiKYBAHHS

Ha 12 o6y B paHu BigMidasoch po3poCTaHHA
CIONY4YHOI TKAaHVMHM Pi3HOTO CTyIeHA 3piloCTi,
nepeBaXHO  jiMdo-ricTionuTapHa  KIiTMHHA

iHdinpTparis, BOTHUILEBO JiIAHKY emifepMisartii

(puc. 6).

Puc. 6. pyna IB, 12 go6a. B 30Hi paHu nimdo-rictiountapHa
KNiTVHHa iHpiNbTpaLif, po3pocTaHHA AO3PiBaloyoi CMoyYHOI
TKaHWHW, HeBeNNKi 30Hi MOYaTKOBOI enigepmizadii.
3abapBneHHsa reMaToKCUITiHOM Ta eo3uHoMm, X100

[Tpu ITX]] 3 mapkepom AE1/AE3 B Ib rpymi Ha
7 Bo6y B 30HI pO3POCTAHHA CIOMYYHOI TKAHVHU
BilMiYa/lacb CerMeHTapHa II0ABa PO3CIAHUX
ITO3UTUBHO-EKCIIPECYIOUMX eriTeniaTIbHIX
KIiTHH, fAKi He GopMyBa/yM emiTeniaIbHMII IIap
(puc. 7 a). Ha 12 go6y B rpymi Ib Bigmivanocs B

d

Kpasx paHu GOpMyBaHHA eliTe/liaIbHOTO IIacTa
- IinAHKYM emifiepmicy (auB. puc. 7 6).

B rpyni II Ha 1 po6y Bipmivamuch 3MiHm,
Aki Oymm xapaxtepHi mna rpymu IA rta Ib -
BYPaXEHUII THITHO-HEKPOTUYHMII 3amaJbHUI
IIPOIIEC 3 BUPA3KYBaHHA eNiflepMicy, AiIAHKaMu
abcuenyBanu:. Ha7 no6ys Il rpymi 6yno Binmiuene
He3HayHe 3MEHIIEHHA BUPAXKEHOCTI THITHOTO
3allaJieHHsd, I0gBa [iAHOK 3 IIOYaTKOBMMMU

O3HaKaMyl PO3POCTAHHA IPAHY/IALINHOI TKAHMHA

(puc. 8).

Puc. 8.pyna ll, 7 go6a. Ha noBepxHi paHu rHINHWUIA KNITUHHWUIA
iHbiInbTpaT, B Nignernyx TKaHMHax CerHMeHTapHO GOPMyBaHHSA
rpaHynALiNHOT TKAHHMW.
3abapBneHHsi reMaToKCUiHOM Ta €03UMHOM, X200

Puc. 7. ImyHoricToxiMiuHa xapakTepucTika 3miH B rpyni Ib Ha 7 o6y (a) Ta 12 poby (6). B paHOBIl AinaHLUi po3pocTaHHA crnonyyHol
TKaHWHW, cepef AKOT CerMeHTPaHOo NO3UTUBHA NMOMIPHO BrpaXeHa ekcnpecia enitenianbHux KNituH. ITX[ 3 mapkepom AE1/E3, x 200
(a). B Kpasx paHu HeBenMKa AinAHKa enigepmicy 3 BUpaXkeHoK NO3UTUBHOK eKCrnpecieto enitenianbHuX KNiTuH. IFX 3 mapkepom
AE1/E3, x 100 (6)
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Ha 12 poby 3oHi paHOBOI TOBepxHi
BigMivyanack iMdo-ricTionnTapHa 3 JOMILIKOIO
HeNTPOPiIbHIX TeVIKOLUTIB KJIITVHHA
indinprpanis, cepen Akoi Oy 30HM pO3POCTaHHSA
TPaHY/IALIMHOI Ta MOJIOAOI CIIO/IyYHOI TKaHVMHMU
(puc. 9 a,6).

ITpun II'XI 3 mapkepom AE1/AE3 B II rpymi
Ha 7 poOy B 30HI pO3POCTAaHHA CIIOTYYHOI
TKaHMHM  BigMiyazach He3HaYHa  KiJIbKicThb

1260 MO3UTUBHUX eMiTeliaTbHNX KJIiTUH, K Ha

MOBEPXHi paHy, TaK B IiJIeI/INX TKaHMHAX CEPe]]
krituHHOTO iHpinbTpary (puc. 10 a).

ITpu IIX] 3 mapkepom AE1/AE3 B II rpymi
Ha 12 po6y B KpaAx paHM, B 30HI pO3POCTAaHH:A
TPaHyNALIHOI Ta MOJIOJOI CIIO/TYYHOI TKaHMHMU
BilMiyaZach CerMEHTapHa II0sABa HEBEIMKOL
KUJIBKOCTI NOSUTHMBHUX eIiTenia/bHuX K/IiTUH,
TEeH/IeHLliA 10 GOpPMYyBaHHA elliTe/lia/IbHOTO Iapy
(puc.10 6).

Puc. 9. MopdonoriuHa KapTrHa 3miH B rpyni |l Ha 12 goby. B 30Hi paHoBOi NoBepxHi NiMdo-ricTio-nenkounTapHa iHdpinsTpaLieio,
[iNAHKM rpaHynAaLiniHoT Ta MoNofol CronyYHoi TKaHNHW. 3abapBieHHA remaToKcuiHOM Ta eo3nHoM, X100 (a). B AinAHKax KNiTMHHOT
iHpinbTPaLii po3pocTaHHA MONOAOI CNOJTYYHOT TKaHVHW. 3abapBneHHA 3a BaH li3oHom, x100 (6)

d

Puc. 10. TicTonoriuHi 3MiHW B rHiHIl paHi Wypis Ha 7 (a) Ta 12 (6) 4oby ekcneprMeHTy. B 30Hi paHu cepefi pO3pOCTaHHA rpaHy-
NALINHOT Ta MONOJOI CMOMTYYHOT TKaHVHW HEBENMKA KiNIbKiCTb CNabo No3nMTUBHMX eniTenianbHuX KNituH. INXJ 3 mapkepom AET/
E3, x 100 (a). B kpasax paHw, B Nignernnx TKaHNHax cepef po3poCTaHHA rpaHynALifiHOI Ta MOIOAOT CMOJSYYHOT TKAHUHY HEBENMKa
KinbKicTb clabo NO3UTUBHUX eniTenianbHUX KNiTVH, TEHAEHUIA A0 GOpMyBaHHA eniTeniafbHOro Wapy.

IrXA 3 mapkepom AE1/E3, x 100 (6)
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BMKOPUCTAHHI Pi3HMX METOLIB MiCLLEBOTO NiKYBAHHS

JlHaMiKa IIPOTiKaHHA 3arOEHHA PaH Y IIYypiB
npezcTaBieHa y Tabmumni 1.

TakuM 4MHOM, BUXO[AYM 3 OTPUMAHUX JJaHUX,
MO>KHA CTBEP/PKYBaTH, IO Bci a3y 3aroeHHA
paH y wypiB BizOyBajycs HajlIBUALIe y TPYIi
IA. ®asza oummieHHs BigOyBasach IIBMpIIE Y
rpymi IA B 1.35 pasa, Hix y rpyni Ib, ta B 1.67
pasa mBuawme, HK y rpyni II. ®@asa rpanynanii
3aBepiuyBanach y rpyni IA B 1.48 pasa mBupie,
HiX y Ib, Ta B 1.99 pasa mBupuie, Hix y II. ®asa
emiTenisauii mpoxoania B IA B 1.57 pasa mBupiue,
HiX y Ib, Ta B 2.03 pasa mBupue, HiX y II. IloBHe
3arO€HHA paH gocAaranoch y rpyni IA Ha 15.1 £ 0.5
106y, y Ib Ha 17.15 + 0.38 o6y Ta B y rpymi II Ha
21.3 + 0.95 po6y. Kpim Toro, y rpymi II Bci dasn
TpUBa/IN IOBIIe, HDK y rpymi Ib: ounimenns — B
1.24 pasa, rpanynanid — B 1.34 pasa, eniteniszania
— B 1.29 pasa, a saroenns — B 1.24 pasa.

[IpoBenennit aHaJIi3 OTPUMAHMNX
MOpQO/IOriYHMX JAaHMX II0OKas3aB, IO IIOBHA
pereHepanias paHu 3 BIJHOBJIEHHA eIilepMicy
crioctepiranacep B rpyni A Ha 12 o6y, mo 6yno
INOBEEHO 3a [OIOMOIOX IMYHOTICTOXIMi4HOIO
MapKepy - 3arajibHO nurokeparuHy AE1/AE3. B
rpyni Ib criocrepiranmch Bci etanm pereHepanis
paHMu, aje BOHM Oy/IU CIOBiNbHIIIEMY BifTHOCHO
rpynu IA. BigHoBnenHs emifepmicy Ha 12 moby
0y/I0 4aCTKOBMM Ta IIePeBa)KHO B KpasX paHIL.
B II rpyni nopiBHsiHHA Ha 12 no6y Bigmivanuce
3allaJIbHi IIPOLIECH, pPO3POCTAHHA I'PAHY/IALIIHOI
Ta MOJIOOl CIIOJIYYHOI TKaHWMHMU, I10YaTKOBI
MiHIMaJIbHO BMpPaKe€Hi Ipouecu emigepMisariil
paHu.

BMCHOBOK

TakyM 4MHOM, HajIKpallli pe3y/IbTaTii OTPMMaHi
B rpym IA, mo cBigumwio npo edeKTUBHICTH
00paHOTO MiAXOAY /0 JiKyBaHHS. AIUTiKaI[iliHUI
copbeHT 3abe3redye HAIIBUALIY Ta HANIIIOBHIIITY
pereHepanio THITHUX paH, I€peBepPIIYIOYN
6aktepiodar Ta TpapuiiiiHe NTiKyBaHHSA 3a BCiMa
dbazamu 3aro€HHs.
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COMPARATIVE CHARACTERISTICS OF THE DYNAMICS OF MORPHOLOGICAL
CHANGES IN THE HEALING OF AN EXPERIMENTAL PURE WOUND USING
VARIOUS LOCAL TREATMENT METHODS

Bilyaeva O.0., Bitifish A.R.

Shupyk National University of Healthcare of Ukraine, Kyiv, Ukraine

Background. Purulent-inflammatory lesions of the skin and soft tissues remain one of the most common pathologies
in surgical practice, accounting for up to 35% of hospitalizations and up to 60% of outpatient visits. Their treatment is often
complicated by the chronicity of the process, resistance to antibiotics and a high risk of patient disability. Despite positive
clinical results, morphological aspects of wound healing have not been studied sufficiently.

Aim: to evaluate the clinical effectiveness of application sorbent and bacteriophage (Piophage) in the treatment of
purulent wounds in an experimental model, by comparative analysis of pathohistological changes and dynamics of the main
phases of the wound process (cleansing, granulation, epithelialization, complete healing) in Wistar rats in comparison with
local treatment with hypertonic sodium chloride solution and Levomikol ointment.

Methods. The experiment was conducted on 40 white Wistar rats aged 3-4 months, weighing 180-220 g, which were
kept under standard conditions of the vivarium of the PL. Shupyk National University of Health Care of Ukraine. Modeling
of purulent inflammation was carried out by subcutaneous injection of 1 ml of bacterial suspension prepared from rat
feces, containing E. coli, S. epidermidis and E. faecalis in appropriate concentrations. Morphological changes were studied
at different stages of the wound process. Animals were divided into three groups. Group IA (n=17) — treatment with an
experimental sorbent based on aerosil and tinidazole and lidocaine immobilized on its matrix; group IB (n=13) — use of the
bacteriophage preparation "Piophage” which includes specific bacteriophages at a concentration of not less than 1x105 phage
particles for these types of microorganisms. Group II (n=10) performed modeling of the inflammatory process according to
the specified method, made an incision at the site of bacterial solution injection, introduced sorbent and sutured the wound
tightly with an aseptic dressing.

Results. In group IA, the fastest wound healing was observed. In group IB, epidermization was lower, mainly at the edges
of the wound. In group II, minimal signs of repair, preservation of inflammation. Morphological and immunohistochemical
dynamics confirmed the superiority of the application sorbent over bacteriophage and traditional treatment.

Conclusions. The application sorbent provides the fastest and most complete regeneration of purulent wounds, surpassing
bacteriophage and traditional treatment in all phases of healing.

Keywords: purulent wounds, experiment, sorbent, bacteriophage, morphology, inflammation.
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AxryanpHicTh. MexaHiuHa >KOBTAHNLA BUKIVMKAE pisHi marodisionoriuni Hacmifky, BKIO4Yaouy Micresi edexTy Ha
JKOBYOBUBIJIHE I€PEBO Ta CUCTEeMHI IposABNU. [THeBMONIepUTOHEYM IPU3BOIMTD JJO 3MiH CCTEMHOI TeMOJVIHAMIKH, JIET€HEBO]
MeXaHiKJ Ta 3SMEHIIIEHHA BHY TPillIHbOYEPEBHOr0 KPOBOTOKY OPraHiB MiKpOIMPKY/ALil. MexaHiuHa )KOBTAHNUIA, COPUYMHEHA
IIepeB’A3KO0I0 3ara/IbHOT YKOBYHOI IIPOTOKIA, € IIOTOYHOI0 KOPUCHOIO eKCIIePMMEHTA/IHOK MOJISJUTIO [JL e TaTbHOTO BBYEHH A
BIUIUBY 611ipy6iHOBOI iHTOKCHKALIIl Ha OPraHY Ta CUCTEMY OPraHi3My B LI/IOMY.

ITinp: mpoaHai3yBaTy pe3y/lbTaTé TiCTOJIOTIYHOrO JOCTIIKEHHA IIperapariB AiapparMu, OTPMMAaHUX Yy TBapMH i3
3MOJIeTbOBAHOI0 MEXaHiYHOIO KOBTAHNUIIEIO Ta ITiJT BITTMBOM iHCY(IAILii BYIZIEKMCIOro Tas3y 3 BHYTPIIHbOYEPEBHNM TVICKOM
10 MM.pT.CT..

Marepiamu ta Meropu. I JOCATHEHHS IIOKIAafeHMX Liell BimiOpaHO 75 3HOPOBUX CTAaTeBO3PUIMX IYpiB BiKOM
6 micsmiB i macoro 220425 rp.. TBapuu posgineHo Ha 5 rpymu o 15 0cobuH B KoxXxHIi. TBapuHa KOXHOI rpymm Kpim I
MIPOBOJVIV MOJIEMIOBaHHA MeXaHiqHOI >KOBTAHMIN. Y III-V rpynax mopsp i3 JKOBTAHUIIEIO MOJIENIOBA/IY ITHEBMOIIEPUTOHEYM
BYITIEKVC/IMIM Ta30M IPOTATOM Pi3HOro yacy. BHyTpilIHboYepeBHMII TUCK Ha piBHiI 15 MM.PT.CT. y JIIOICbKOMY OpTraHi3Mi
BMKJIMKA€E aHAJIOTiYHi CUCTEMHI 3MiHUM B opraHismi mypa npu tiucky 10 Mm.pT.cT. IlicA BUKOHaHHA IIaHY €KCIIEPUMEHTY
BifOupanu pebepHy 4acTUHY AiapparMu I riCTOIOTiYHOrO JOCIIKEeHHS.

PesynbraTi. HasBHICTb MeXaHiYHOTXKOBTAHMII HAIIPOTA31 7-MM IHIB y TBApUH IIPU3BOAYIIO SO ITepeOyT0BU MiKPOCKOIIIYHOT
KapTVHY M A30BOI IUIAHKY AMXaJIbHOTO M A3y Y BUI/LANIL HAOPAKY, HAABHOCTI AUCTPOQIYHNX i lereHepaTBHIX 3MiH M A30BJX
BOJIOKOH, IIPUCYTHOCT] KITMHHUX iHQUIBTpaTiB IepeBaxHO y BUILAAL MiMdonuris. [TpuenHaHHA ITHEBMOIEPUTOHEYMY
YTBOPEHOTO BYIIKMC/IMM Ta30M CHPYIJIO IOABI OCepefKiB LUTOMI3Yy, y CKIQJ KITMHHUX iHQUIBTpaTiB BKIIOYAINUCH
epUTPOLIUTI Ta IUIA3MOLMTY, HABKOJIO CyAUH HAOpAK, eHfoTenil 3mymenwit. HaiOinpuni gecTpykTuBHi 3MiHM 6ymu depes
3 TOUHMA.

BucHoBku. HasaBHicTb MexaHiuHOI JKOBTAHMI[ IpU3BOAUTB [0 IepeOymoBM MA30BOI TKAaHMHU Jiadparmu.
[THeBMOIIEPUTOHEYM IPU3BOJUTD 10 O1/IBII BUpa)keHNUX 3MiH, fKi 3aJIeXKaThb BiJj TPMBAIOCTI BHY TPIlIHBOYEPEBHOIO THCKY.

KirrouoBi cnoBa: ricTosorisa, BHY TpillIHbOYEPEeBHMII TICK, JTAIIAPOCKOIIA, fiadparma, MexaHiqHa SKOBTAHMUIIA.
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OcobnuBoCTi BNAKMBY MHEBMONEPUTOHEYMY HO peBEpPHY YACTUHY LiAPPATMM MPU HASIBHOCTI MEXAHIYHOT XOBTSHMLL

AxryanbHicTh. JKoBYHOKaM'siHa XBOopoba —
IIOIIVPEHE 3aXBOPIOBAHHA TPABHOI CUCTEMMU, SIKE
MKy€eTbCs XipyprivHMM MeTOJOM. 3 PO3BUTKOM
JAIIApOCKONIYHNX METOAMK, JIallapOCKOIliYHa
XOJEeIMCTEKTOMIA CTaja 3arajabHOIPUITHATAM
XipypriyuHuM BTPYYaHHSAM. 3aBIsKM 0araTboM
mepeBaraM, TaKUM sK: MeHIIMN Oinmp y
Iic/dgonepaliiHnil  1epiofl; HEBENMKI pO3pisu;
KOpOTLINIT TepMiH nlepeOyBaHHA B JIKapHi;
HIBUJIKE TIOBEPHEHHA [IO IOBCAKJEHHOTO >KUTTA.
BuxopncranHa 1jporo MeToly BU3HaHO 30/I0TUM
CTAaHJAPTOM y BCbOMY CBiTi. Llei1 ManoiHBa3suBHMII
METOJ;, 3HVDKYE CMEPTHICTD 1 3aXBOPIOBAHICTD 1 €
Iy>Ke HaflifiHuM i eeKTUBHUM MeTomoM [1].

Y mamieHTiB y AKMX HasABHI )KOBYHI KaMeHi,
I[OPOKY Y 2—4 % 3’IB/IAIOTHCSA CUMIITOMY )KOBYHOI
KOMIKYM, TOCTPOro XONEUUCTUTY, MeXaHIYHOI
JKOBTAHMIII Ta KaMeHIB y J>KOBYHOMY MIXYpi,
naHkpeaTut [1-5]. 3aXBOpIOBaHICTh Ha >KOBYHI
KaMeHi cepeJ JOPOC/IOr0 Hace/leHHs Ha 3axofi
cTaHOBUTH O/m3bKo 10-15% [5].

[HCyDnAniiHMT TUCK TpU JTanapOCKOIiYHiN
XO/MeMCTeKTOMIl 3a3Bu4yayl CcTaHOBUTH 12-15
MM prt. B orsani Kokpanicbkoi 6as3n gannx, Gu-
rusamy K.S. Ta in. [6-8] Bu3Haummm crangapTHUI
TUCK B MeXax MDK 12 1 16 MM.pT.CT.. HUSBKUM
TUCKOM BBa)KAE€TbCA — MeEHIIE 12 MM.PT.CT., BU-
cokmit - Oinpme 17 mMm.pr.cT. [4, 5, 8] Bymmu
IPOBeJIeH] JOCIiKeHHs 00 €EMY Ta TUCKY, 1 Oy1o
BCTAaHOBJIEHO, L]0 TUCK IIOHAJ 15 MM PT.CT. HE pO3-
muproe mone pii [4, 8]. IlHeBMomepuToHeyM
(TIIIT) 3abesmedye JpocTaTHIO  Bisyaisaliro
YepeBHOI IIOPOXKHVHM 1 JO3BOJIAE€ MaHIIyII0BaTU
IHCTpyMeHTaMI Ta JIATAPOCKOINOM. € HaHi o0
TOr0, 0 I III HM3bKOTO TMCKY IPM3BOANTD 10 3MEH-
IIeHHs 60JTI0 B MiC/IA0NepaLiiiHOMY Iepiofi mics
JIAIIapOCKOIIYHOI XO/IEMICTEKTOMII; OJIHAK, 1ii pe-
3yJIbTATM BCe 11je BiIKPUTi /11 06roBOpeHHs [2].

[THeBMOIIEpUTOHEYM TNPU3BOAUTDL MO 3MiH
CUCTEMHOI TeMOJIMHaMiKH, IeTeHeBOl MeXaHiKM Ta
3MEHILIEHHsA BHYTPIlIHbOYEPEBHOIO KPOBOTOKY
opraHiB Mikpouupkymsanii [6, 7]. OcHoBHUM
ME€XaHi3MOM € 3[laB/IeHHA CYIMH 3a pPaXyHOK
MiBUIIEHHA  BHYTPIIHbOYEPEBHOIO  TUCKY
3MilleHHs AiadparMu B KpaHiaTbHOMY HAIIPSIMKY
Ha 2-3 cM. 3Bnuariai CO2 incydaropu € Ha 0CHOBIi
aBTOPEryJIbOBaHOI ~ (IYKTyalil IyIbCYHOYOro
IIOTOKY, a JOCHi/DKEHHA Ha TBapyMHaX 1 OAAX

IOKa3any, IIO0 JIallapoCKoliyHa iHcydamis 3
IIyJIbCYIOYMM ITOTOKOM BIUIMBA€ Ha PEry/ALiI0
TOHYCY CYAMH, BUKIMKAaWO4M rinonepdysiko
Ta penepdysiiiHe MOUIKOMKEHHs, IHAYKYIOUYN
OKJC/IIOBA/IbHUI CTPEC, ITOMIKOJKEHHA K/IITUH Ta
nucyHKIiI0 opraHis [7].

Mexaniuna xoBtsauuis (MJX) Buknukae pisHi
narodisionoriuHi Hac/miKM, BKIIOYA0YM MicleBi
eeKTy Ha >KOBUOBMBiJHE [ilepeBO Ta CUCTEMHIi
nposiBu [9, 10]. Takum uYmMHOM, WaLlieHTN 3
JKOBTSAHMIIEI0 MAIOTh BUCOKUI PUSUK PO3BUTKY
nuchYHKIII Me4iHKM, HMPKOBOI HEJOCTATHOCTI,
IpUTHIYEHHA  CEpLEBO-CYAMHHOI  CUCTEMIU,
HEJJOCTaTHbOTO Xap4YyBaHHA, CXUIbHOCTI [0
KpOBOTeY, IOPYIIeHHs iMyHiTeTy Ta iHekuiit,
YCKIaJHEHb IIiCAA pO3pi3iB paH 1 MigBUIEHHA
3aXBOpIOBAaHOCTI Ta cMmepTHocTi [9, 11, 12].
[ToBHe posyminHs matodisionorii y maimieHTiB
3  OKOBTAHMIEID  BMMAara€  3aCcTOCYBaHHA
ONTMMA/IbHUX NPOGITAKTUYHNX 3aXO[iB IIiC/IA
orepaliii 3 METOI0 IIOKpalljeHHs pe3ynbrary [13].

OOrypanjijina  >KOBTSAHUIA,  CHpUYMHEHA
IepeB’sI3KOI0  3arajIbHOI JKOBYHOI IPOTOKM, €
IIOTOYHOK  KOPUCHOI  €KCIIEpUMMEHTAIbHOK
MOJE/UII0 I JIeTaIbHOTO BUBYEHHA BIUIUBY
6inmipy6iHOBOi iHTOKCKKALIi HA OpraHy Ta CUCTEMU
opraHisMmy B 1iiiomy. Lle cripuse Kpauomy 3HaHHIO
TOYHMX naTo¢isionorivHmx Byl i oniHmi edexty
pisHux TepameBTMuHMX (akTopiB. llikaBuM
IA  JOCHI/DKEHHA € BIUIMB IIOE€QHAHHA BUIIE
HaBeJleHUX (PaKTOPiB, )KOBTAHMII i BYI/IEKUCIIOTO
rasy IiJi TMCKOM IO CIIOCTEPIraeTbcsa IIiJ 4ac
BUKOHAHHA JIallapOCKOIIYHOI olepallil.

inp. IIpoananisyBatu pesynbTaTn
riCTOIOTIYHOTO DOCITIIP)KEHH A Ipenaparis
piapparMmu,  OTpMMaHMX Yy  TBapMH i3

3MOJIe/IbOBAHOI0 MEXAHIYHOI >KOBTAHMUIIEID Ta
nif BIUIMBOM iHCYQIALil BYIZIEKMCIOTO Trasy 3
BHYTPIIIHbOYEPEBHNUM TUCKOM 10 MM.PT.CT.

MATEPIAJTIN TA METOIM

ExcniepumenTanbHe MOCTiKEHHA
BMKOHAHO B yMOBaX BiBapilo TepHoOMinbcbKOTro
HallilOHa/IbHOTO MEAMYHOIO YHIBEPCUTETY iMeHi
I.5I. Topb6auyeBcbkoro MinictepcTBa OXOpOHU
3nopoB’s Ykpaiun. 11 JOCATHEHHS MOK/Ia/IleHNX
nizeit BifibpaHo 75 3OpOBUX CTaTeBO3PIINX
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11ypiB BikoM 6 MicA1iB i Macoro 220+25 rp.. TBapun
pospiineHo Ha 5 rpyn mo 15 0co6uH B KOXHilL. |
rpyna — IHTAKTHa TIPyIa, BUKOPMUCTOBYBalIach
ISl BU3HAYEHHs TiCTOJIOTiYHOI HOpMM pebepHOI
vyacTyHM fiapparmu, Il rpyma — skiit mnpoBopnIoch
MOJIe/IIOBaHH S >KOBTSHUII, /151 BU3HAUYeHHS 3MiH
CTPYKTypu npu pjaHiit maronoril. Y III rpymi
npoBogwiock MopenoBaHHa MOK i Ha 7 moby
mogenosanu III nmporarom 1 ropuan. Y IV rpyny
yBIiILIIM TBApUHH, AKUM MofientoBamu MJK i Ha 7
nenb IIII Tpusas 2 ropuun. V rpyna — MJK i I1I1
IPOTATOM 3 TO/IVIH.

Yci maninynAnii 3 TBapyuHaMM IIPOBOAVIINACA
B IIEepLIiil IMOMOBVHI [JHA B IPUMIIEHH] NIpU
temneparypi 20-22°C1iBifHocHi BomorocTi 60-80
%. XipypriuHi MaHinynALil TPOBOSVINCH OFHUM
i TMM >Xe eKCIepMMEHTAaTOPOM 3a OJIHaKOBOIO
texHiko. IlypiB He romyBamm 3a 12 ropunH
[0 TIpOBefleHHs aHecTesii, ame 3abe3mevyyBajn
BUIBHMI OCTYII 10 BOAY, IMIIE 3a B TOAVHA O
aHecTesil Boy 3abupanu i3 KmiTku. AHecTesiio
TBapMHaM 3[iJICHIOBa/IM 32 JIOIIOMOTOI0 iH €KIIil
10 mr/kr posumny Kcumasuny rta 90 Mr/kr
posunny Keraminy BHyTpiurtHboM s130B0. TBapun
¢bikcyBamu Ha CTONMMKY B IOJNOXKEHI JIexadn
Ha cnuHi. Ilepen omepaTMBHMM BTPYyYaHHAM
IIEpEeHI0 4YepeBHY CTIHKY TOMMIM, Ta Tpudi
00pob6/sAM omlepaljiliHe IIO/Ie AHTUCENTUKAMIU,
obkmaganu crepunbHuMu canderkamu. Ilicns
YOIO 3MiVICHIOBA/IM CEPeNVHHNI JTAIlapOTOMHUMI
poctyt. Yepe3 BOCTyn 00epeXHOrO BUTATYBaIN
LIJIYHOK Ta JIBaHAALATUIIATY KUILIKY, IICIA 90r0o
Bidya/misyBany 3arajibHy >KOBYHY IIPOTOKY Ta
nepeB’sI3yBa/Ml IIOBKOBJM IIOBHVMM MarepiaioM
(puc. 1A). Yepes 7 pHiB y TBapuH Ipynm i3
3MopenboBaHo MK cnioctepirany, no>XoBTiHHA
BYLIOK Ha TOJIOBi, >KOBTUII KOJIip CeYi, >KOBTUIL
BigTiHOK cKnep. IIpu poskpurri dYepeBHOI
MIOPOXXHMHN BiIMi4any >XOBTYIIHICTb >XMPOBOI
KIITKOBMHY, HE3HAUYHy IKTEPUYHICTb M 5A30BOI
TKaHMHM Ta PO3IIMPEHHA 3arajabHOI >XOBYHOI
nporoku (puc. 1b). Jauuit Tepmin Bubpanuit He
BUIIA[IKOBO, 3TiTHO JIiTEpaTypy IPOMDKOK Yacy
Bil 5 [0 7 [HIB [OCTaTHIN 1A BUPaKEHOCTI
JKOBTAHMI y IIypiB Ta BUHMUKHEHHA 3MIiH Y
Opra”ax Ta CUCTeMaxX OPraHi3My i ONTMMaIbHUI
IIJIsL BUBYEHHS IIi€l MaTOJIOrII.

Ha 7-my po6y y III-V rpymax mpoBoauioch

IIOBTOPHE  3HEYY/JIEHHA  BUIE  BKa3aHUMMU
npenaparamMu i npoBopgunoch creopenHsa IIII
3TiJHO aBTOPCHKOTIO CBifonTBa Ha TBip N 126409
(puc. 1B, 1T') [14]. ITI1 cTBOproBaM 3a FOIOMOT OO
incydmaropa KARL STORZ electronic laparofla-
tor 264300 20. Ha incydnsaTopi BCcTaHOB/TIOBA/IN
BiIIOBIZHMI PIBEHD TUCKY B Y€PEBHIN IOPOXKHIHI
Ta WIBUIKICTD IOAaYi BYIJIEKMCIOTO Ia3y Ha piBHI
0,1 n/xB, mpotsarom 1, 2 Ta 3 roguH BifgNOBIZHO
no Homepa rpymu. Y II rpyni Ha 7-my moOy
npoBoayn Bifbip giapparmu 6e3 crBopenns 111
BYIJIEKVMIC/IIM Ta30M.

EBraHnasimo TBapyuH B KiHIi
eKCIIEpMMEHTY  3[I/ICHIOBa/IM 33 [IOIIOMOTOI0
BHYTPIiIIHbOOYEPEBMHHOI iH €KIii BUCOKUX [03
pO34YNHy TiONeHTany 3 PO3paxyHKy 75 MI/KT
Macu Tima. Ilicia mpoBeNeHOro eKCIepUMEHTY
BiIMIOBiTHO 10O HOMepa IPyIyu MPOBOAMIN 3a0ip
miapparMy Iiypa BifIIOBIJHO O aBTOPCHKOTO
cBifonTBaHaTBIpNe 126059811 29KBiTHA2024 pOKY
[15]. I3 makpompenapary giadpparmu Bigbupamu
nuire pebepHy 4acTUHY Aiadgparmu i momimanm
y 10 % posuuH HeviTpanbHOro popmaiiny (puc.
1[1). Iicna cikcanii rictomoriunmii marepian
3HEBOJHIOBA/IM B €TUJIOBUX CIMPTaX 3pOCTAI0Y0l
KOHILIeHTpalil Ta 3a/mBany y napadis. 3 Ko)KHOTo
napagiHoBOro 610Ky Ha MiKpOTOMi BUTOTOBJIS/IN
riCTOJIOriYHi 3pi3y TOBLIMHOI 5—7 MKM., AKI ITiC/IA
nenapadinisanii ¢gapOyBanyu reMaToKCHIiHOM i
€03MHOM.

IIBa mypi i3 II rpynu nomepnu Ha 5 Ta 6 106y
nicna mopentoBanHA MUK, i3 Il rpynu - 2 TBapuun
Ha 2 Ta 5 100y, i3 [V rpynu - 2 Ha 51 6 goby i i3
V rpymu - 3 Ha 6 1o6y. MexaHiuHa >KOBTSHUILA
HAJIEXUTh 10 BAXKOI IIATOJIOriI, fAKa 3alycKae
IOIOPTaHHy HENOCTATHICTh, 1O 1 IPU3BOAUTH
0O CMEpPTHOCTI 1 B HaIIOMYy €KCIIEpMMEHTI Iie
npocnifgkoBysanocb.  Iypi, Aki 3aruHynm B
mporeci  eKClepMMeHTy, Oyau BMKIIOYeHi 3
DOCIIPKEHHdA, 1 HOBUX IIypiB He [ojaBanu
3aMiCThb HMX. YCiX IHIIMX IIypiB yMEpPTBIAIN B
KiHIIi eKCIIEPUMEHTY.

[TpoTarom BCHOro ImeEPiOAy EKCIIEPUMEHTY
HaJl TBapMHaMJ MU JOTPUMYBAINCh IIOJIOKEHD
3akony VYkpaimm «IIpo 3axmct TBapuH Bif
JKOPCTOKOTO  IIOBOIKEHHS»,  EBpoIeiichbKoi
KOHBEHI[il IOJI0 3aXMCTy XpeOeTHUX TBapuH,
AKUX BUKOPUCTOBYIOTH B €KCIEPMMEHTA/bHUX
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Puc. 1. ETanu ekcnepriMeHTaNlbHOro JOCiAXKEHHS Ha TBapWHi: A — NnepeB’a3Ka 3arajibHOT »KOBUYHOI NPoToKK; b — 7-ma foba 3mope-
NbOBaHOI MEXaHIYHOT »KOBTAHML (1 — »KOBTYLUHICTb KNPOBOI KNITKOBMNHY; 2 — pO3LWIMPEHa 3arafbHa X0BYHa NpoToKa); B — BucTas-
neHi napameTpu iHcybnauii Byrnekucnoro rasy; I - ctBopeHuin nHeBmoneputoHeym (1 — nicnsonepadiiHa paHa Ha 7-my foby; 2
- ronka Bepewwa nigegHaHa go iHcydnatopa); [ — BigibpaHa giadparma (1 — pebepHa yactrHa)

Ta IHIIMX HayKoBMX wHinax Big 18.03.1986 p.,
Hupextusu Pagu €spornn 2010/63/EU.

PE3V/IBTATU TA IX OBTOBOPEHHA

licTomoriyuHo M’si30Ba vacTMHa pgiadparmu
SIBJIsIa COOO0 IONIePEeYHO-TIOCMYTOBaHI M s130Bi
BOJIOKHA, AKi yTBOpHOBa/M IiiibHMiI 1aact. Ha
IO3IOBXHIX 3pi3aX BOHM Ma/ayu BIACTUBUI IJIA
pOro BMAY M’A3iB BuIIAA. fppa mopmoBXeHO-
OBaJIbHOI (POpMM PO3TALIOBaHi IIij] CapKOIEMOIO
Ta OPIEHTOBAHI IIapajie/IbHO BOJIOKHY IIPOTE He
3aBXM piBHOMipHO. TakoX Ha [TO3[J0BXKHIX 3pi3ax
PO3pi3HAETbCA IIONlEpeYHa IIOCMYTOBAHICTD Y
BUIIALL NIpAMUX ab0 MAYTONOAiOHMX CMY>KOK.
ITpoTe Bisyanisanis monepe4Hoi MOCMyroBaHOCTi
He 3aBXaM Oyma girkoro. Crpoma Jye TOHKa i
IIpefiCTaB/IeHa KPOBOHAIIOBHEHMMH Kalli/IApaMMu
Ta HE3HAYHOIO KiNbKicTio hibpountis (puc. 2A).

Mikpockomnis ricTonpenaparis y rpyIi TBapuH,
AKUM MopemntoBany MJK, cBifunia npo HaABHICTDb
CTPYKTYPHUX 3MiH B IIOPIBHAHHI i3 IIONIEPEIHDHOIO
rpynoro. CriocTepiraiuch posnagu KpoBoobiry

B CHCTEMI MIKpOLMPKYIATOPHOIO pycia i CyanH
cepenHboro Kaniopy. Kamimsapu, BeHymum Ta
apTepiony XapaKTepU3yBalICh IOBHOKPOBHICTIO,
HaABHICTIO CTa3y KpOBi, CIajpKy epUTpOLUTIB
Ta IX IHpuUCTiHKOBOI afresii. Aprepionu 6ymu
IIOTOBIEHVMH 33 PaXYHOK IIPOCAKaHHA I/Ia3MOI0
ix crimku. 3’ABrAmMCA  OKpyMI  KITMHU 3
BaKYyO/1i30BaHOIO UTOII/Ia3MOIO B €H0TeNi1. bynn
O3HaKV eHJOTemianbHOl AUCPYHKII, 3yMOBIIeH]
BIUIMBOM Oimipy6iny. CriHKM cymuH HaOpsK,
pucTpodivHo 3MiHeH] I1afiki MionuTH. 3a paXyHOK
CTPOMAJIBHOTO HabOpsAKy  pO3IIMPIOBAIUCh
nepuBasajbHi mpocropu. B enpomisii  Ta
nepumisii BisyamisyBamice apibHi niMmponuraphi
inginprpaTn. M’s130Bi BO/IOKHa cTaBanmy OinbLI
reTepOreHHMMI I10 BiJHOLIEHHIO 3 IIOIEPENHbOO
mocnigHow rpymor. Ha mnosgoBxHIX 3pisax
HoInepeyHa IOCMYTOBaHicTh 4yacTo Oyma cmabo
BUpaKeHa ab0 He BisyamisyBamacs. 3 sB/IsUIUCA
ocepefiKM pO3Iajy capKoIia3Mu Ta pparMeHTanii
caMux BOJIOKOH (puc. 2B).

Yepes 1 ropmHy mnepeOyBaHHA TBapyH IIif
BiymBoM  IIII  KoHcTaryBammca — ocepenkm
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IUTONi3NCy B M'A3ax [jiadparmu, posmaj
Miodibpun. B iHmMX AiNAHKAX CrocTepiramucs
pi3Hi BapiaHTU AuCTpOodiyHNX 3MiH,
BHYTPIIIHbOK/IITUHHNIT HAOPsK Ta 30iIbIIeHHS
MDki6punspHUXIpOMDKKiB. Benno- ranepumisii
yTBOpIOBa/CA IIiIbHI KITMHHI iHGinmbTpaTn
B CTPYKTYpi SKUX 3’ AB/SUIUCA ePUTPOLUTH
1 I/IA3MOL U TIL. Cynuan HEpPIBHOMIPHO
KPOBOHAIIOBHEHI i3 INepeBaKaHHAM BEHO3HOTO
HIOBHOKPOB’s (puc. 2B).

Y IV rpymi yepes 2 ropuum 1111 ciocrepiramich
aHajoriyHinpoasy, AKiy Il rpymi, TinbKu 3 feAKnM
ix mocuneHHaM. Miodibpunu posnaganucs
Ha CapKoMmepy, IIOllepeYyHa IIOCMYTOBaHiCTb
He BigyajlisyBajacs. ITpocnipkoByBamacsa

BTpaTa BHYTPIIIHbOIO ONTUMYHOIO KOHTPACTY,
JleTeHepyIo4Yi Ta HEeKPOTUYHI 3MiHM M SI30BUX
Benynun nepumisito IIOBHOKPOBHI,
JIOOUMTM B HeBEIUKil

BOJIOKOH.

TYT K€ IPUCYTHI
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KinbKocTi. B psaai Bunajkis mopsy i3 Habpsikom
CIIOJTyYHOI TKaHMHY, B Hill MajIo MicClje ITIOCUJIEHE
KonareHoyTBopeHH: (puc. 2I).

JOCMi)KeHHAA HACcTYIIHOrOo TepMmiHy y V
Ipyni, II0Ka3aj0 HASABHICTb KIITUHHUX YIaMKiB,
HEKPOTMYHI 3MiHM [EereHepylYux MiOBOIOKOH
- BTpaTa BHYTPIlIHBOIO ONTUYHOIO KOHTPACTY,
XapaKTepHOrO0 pPUCYHKa Ta HeYiTKI Mexi.
[TpocTopoBe  poO3TallyBaHHA  IOLIKO[KEHb
BUABILIOCSA y Oinplimx o06’e€Max, IHOPiBHSAHO
i3 momepemHiMM  cHOCTepeXeHHAMM.  Taki
aToMOp¢OIOTiuHi 03HAKM CTOCYBA/IUCH YCbOTO
M’A30BOTO KOMIOHeHTy piadparmm. Pasom 3
TUM BOHM HO€NHYBamucs i3 mpomidepaliero
eHJoMi3ianbHOI CIIONy4HOI TKaHMHM i cmabo
BUPQXEHVMM PEreHepaTOPHMMM IIpoLiecaMiu y
sapep (puc. 2[1).

B IIII Ha opraHm Ta cucteMm OpraHismy

Puc. 2. TiictonoriyHa cTpyKTypa pebepHoi yacTnHu giadparmu wypa i3 MXK: A - iHTakTHa rpyna (1 — capkonnasma; 2 - aapa;

3 — kaninAapwu, po3TawoBaHi B eHaoMmi3ii); b - Il rpyna TBapuH (1 — M'A30Bi BONOKHa i3 ABMLL@MMN po3najy capKomniasmu; 2 — MOBHO-
KPOBHi CyAnHU; 3 — B CTPOMI HabpsAK, XMPOBa KMITKOBMHA Ta KNiTUHHI iHdinbTpaTtn); B — Il rpyna tBapuH (1 — pokanbHMiA mioymTo-
Ni31c; 2 — KNiTMHHA iHdinbTpauia); I — IV rpyna TBapuH (1 — HeKPOTUYHI 3MiHM B M'A30BKX BONOKOH); [l -V rpyna TBapwH (1 — po3nag
BOJIOKOH Ha capKomepW i iX uuTonisnc). 3abapBneHHA reMaToKCUIIHOM i e031MHOM. X200
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Il 4aC BUKOHAHHA PaHHbBOI JIAIIAPOCKOIIYHOI
XONIeUMCTEKTOMII Ta BTPY4YaHHI Ha
>KOBYOBMBITHUX LI/IAXAX y MALIIEHTIB i3 TOCTPOIO
JKOBTAHUIIEI0 MayDKe He OIMCAHO B JIiTeparypi.
Y 1bOMy eKCIIepMMEHTaJIbHOMY JIOCiIKeHi
MI IPEJCTaBAAEMO Hallli PE3yabTaTH 3 METOO
3posyMitu mnatonoriudi BBy MJK Tta IIII
TaK 3BAHOTO «BMCOKOTO TUCKY», AK IPUIHATO
HasyBaTU TUCK 12-15 MM.pT.CT., AKMI1 HaMl4acTille
BUIKOPUCTOBYETbCA B JIalmapockomii. Bigomo 3
niTepaTypHUX JpKepern 10 TUCK Ha PiBHI 15 MM.pPT.
CT. y JIIOLCHKOMY OpraHisMi BUK/IMKA€E aHAJIOrI4Hi
CUCTEeMHI 3MiHM B Oprasismi 1iypa Ipu THUCKY
10 mm.pT.CT. [16].

Pesynbraty focnii>keHHA € HEOYiKyBaHMMM Ta
BUK/IMKAIOTh BE/MKMI iHTepec. Xo4a MU MOIIN
OuiKyBaTy, WO TPyla TBAPMH Ha >KOBTAHUIIO
MatuMe puctpodiuni 3miHm pgiadparmm, Tax
K BMK/IMKA€E IMOAIOHI 3MiHM y iHIIMX OpraHax
yepeBHOI opoxkHMHU [17]. [Tpote Mu He MorN
O4iKyBaTy, o HaABHIcTH IIII «BMCOKOrO THCKY»
MOIINOIIIOE TiCTONOrIYHI 3MiHM 1 JIOTIYHO IO IIi
3MiHUM Oi/nbII BUpakeHi IO 6i/bII TpMBaiLINiA
IIII, mo i cnocTepiranoch y HALIOMY BOC/i>KEHHI.

Y nporeci momyky gaHux, ki 6 cBigunm npo
BB MJK Ha puxanpHMiT M'A3, a TaKOX IIpU
noennanHi BBy MJK ta III1 Ha pmiadparmy,
JMiTepaTypHMUX DKepel IIOI0 LIbOTO HaMM He
3HANJIEHO, TOMY MM MOXXEMO CKasaTy, IO
Halle eKCIEePMMEHTa/bHe [OCIi[PKEHHA IIpU
maninn marosnorii € nepmmum. Cepen mpanp, fAKi
HaMy IIpOaHa/li30BaHi, BMBYA/IM BIUIMB IUX
IaTOMOTIYHMX YMHHUKIB Ha OpPraHisM B LIJIOMY,
ab0 OKpeMO BIUINB BHYTPilIHbOYEPEBHOTO
TUCKY IIiJj 49acC JIallapOCKOIIYHMX OIepaTUBHUX
BTpy4aHb. [Ipore Oymo Kinpka IOBiZOMJIEHD,
OB’ s13aHMX i3 HecpuATIVBUM BiymuBoM CO2 I1I1
Ha fiadparmy mic/ist anapockomivHoi omepari,
0COOMMBO BMHUKHEHHA TaK 3BAaHOTO 0OIbOBOTO
¢dpenikyc-cuaapomy [18].

BYMCHOBKMU

Ha ocHOBi oTpMMaHMX [JaHMX TiCTONOTi4HOI
KapTuHU pebepHOi yacTuHM AiadparmMm MoxHa
CYOMTY, IO SKOBTAHUIA IPU3BOAUTH IO
nepeOymoBY MiKPOCKOIIYHOI KapTHMHU M s30BOI
IUISTHKU JIUXaTbHOTO M 53y Y BUITIAZI HAaOPsKY,

HasBHOCTI [UCTpoiuHMX 1 [ereHepaTMBHUX
3MiH M’5I30BUX BOJIOKOH, IPUCYTHOCTI K/Ii TUHHIX
indinprpaTiB nepeBakHO y BUIIALAL TiMPOLNTIB.
HaaBHicTb NIHEBMOIIEPUTOHEYMY yTBOPEHOTO
BYITIEKMC/IMM Ta30M CIPUAIO IIOABI OcCepenKiB
LOUTONMI3y, Yy CKIaJ KITMHHMX iHQinpTpaTis
BK/IIOYa/INCh ~ €PUTPOLUTY Ta  IUIa3MOLINUTH,
HAaBKOJIO CY[AVH HAOpsK, €HAOTEeNil 3/TyLieHMIl.
Haii6inburi mecTpykTuBHI 3MiHu 6ynu depes 3
TOIVHY, IO XapaKTePU3YBaNINUCh KIITMHHUMMU
yIaMKaMM, HeKpPOTWYHMMM 3MiHaMM M S30BMX
BOJIOKOH,  [I/IAHKaMM  BTpPAaTu  IIOIEPEYHOI
IIOCMYTOBAaHOCTI Ta HEYITKi MexXi.

Kondmnikr iHTepeciB. ABTOpM HayKOBOTO
NOCTI/PKEHHSI ~ CTBEPIKYIOTb, 1O  KOHQIIIKT
IHTepeciB IiJj Yac BUMKOHAHHA €KCIIEpMMEHTY Ta
HaIlVCaHHA PYKOINCY BifICYTHIA.
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OcobnuBoCTi BNAKMBY MHEBMONEPUTOHEYMY HO peBEpPHY YACTUHY LiAPPATMM MPU HASIBHOCTI MEXAHIYHOT XOBTSHMLL

FEATURES OF THE EFFECT OF PNEUMOPERITONEUM ON THE COSTAL PART OF THE
DIAPHRAGM IN THE PRESENCE OF MECHANICAL JAUNDICE

Kritsak M.Yu., Dziubanovskyi 1.Ya., Garhula T.I.

Horbachevsky Ternopil National Medical University, Ternopil, Ukraine
kricakmy@gmail.com

Background. Obstructive jaundice causes various pathophysiological consequences, including local effects on the biliary
tree and systemic manifestations. Pneumoperitoneum leads to changes in systemic hemodynamics, pulmonary mechanics,
and reduced intra-abdominal blood flow to the microcirculatory organs. Obstructive jaundice caused by ligation of the
common bile duct is currently a useful experimental model for detailed study of the effects of bilirubin intoxication on
organs and systems of the body as a whole.

Aim: to analyze the results of histological examination of diaphragm preparations obtained from animals with simulated
mechanical jaundice and under the influence of carbon dioxide insufflation with intra-abdominal pressure of 10 mmHg.

Materials and methods. To achieve the set goals, 75 healthy sexually mature rats aged 6 months and weighing 220+25
g were selected. The animals were divided into 5 groups of 15 individuals each. The animals of each group except I were
subjected to mechanical jaundice simulation. In groups III-V, along with jaundice, pneumoperitoneum was simulated with
carbon dioxide for different times. Intra-abdominal pressure at the level of 15 mmHg in the human body causes similar
systemic changes in the rat body at a pressure of 10 mmHg. After the experimental plan was completed, the costal part of the
diaphragm was selected for histological examination.

Results. The presence of mechanical jaundice for 7 days in animals led to a restructuring of the microscopic picture of
the muscle section of the respiratory muscle in the form of edema, the presence of dystrophic and degenerative changes in
muscle fibers, the presence of cellular infiltrates mainly in the form of lymphocytes. The addition of pneumoperitoneum
formed by carbon dioxide contributed to the appearance of foci of cytolysis, the composition of cellular infiltrates included
erythrocytes and plasma cells, edema around the vessels, and the endothelium was exfoliated. The greatest destructive
changes were after 3 hours.

Conclusion. The presence of mechanical jaundice leads to a restructuring of the muscle tissue of the diaphragm.
Pneumoperitoneum leads to more pronounced changes, which depend on the duration of intra-abdominal pressure.

Key words: histology, intra-abdominal pressure, laparoscopy, diaphragm, Obstructive jaundice.
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AHAIJII3 PIBHA pH TA BMICTY OCHOBHUX HEOPTAHIMTHUX

KOMITIOHEHTIB Y POTOBIV PIIMHI TA IIBUOKICTS IT BUOUIEHHA YV
OITEN-TIIJIITKIB, AKI XBOPIIOTh HA JOBEHUIDHUMN ITIOIATNYHUN
APTPUT

Komapos ]1.0. https://orcid.org/0000-0003-2364-1962
Casenvesa H.M. https://orcid.org/0000-0002-9670-0997

Xapkiscokuii HayioHanvHUuil meOuuHuil ynisepcumem, Xapkis, Yxpaina

dr.dmytrokomarov@gmail.com

AxryanpHicTb. IOBeHiTbHNMIT ifioMaTianmit apTpuT (I0IA) € ayToiMyHHMM 3aralbHOCOMaTHYHMM 3aXBOPIOBAHHSAM, SKe
YMHUTD BIUIUB Ha CTOMATO/IOTIYHE 3J0POB’sI, 30KpeMa- B KOHTEKCTi BUHMKHEHHs Kapiecy. Psijj HayKoBUX JOCTII/KeHb BKa3yI0Th
Ha HAABHICTb CTaTUCTUYHO 3HAYYLIVMX BiIMIHHOCTEN y KOHIEHTpallii OCHOBHMX HEOPraHiYHUX €/IEMEHTIB POTOBOIL piiuHM,
nokasHNKiB pH Ta mBMUAKOCTI il BUAiIEHHS, IPOTe pe3y/IbTaTi PisHOMAHITHUX JOCIIKEHDb € cynepewtnBumu. lle pobuts
aKTyaJIbHIM IIOfIaJIbllle BUBYEHHS 0COOIMBOCTeI! 3a3HaIeHOI 6i0TOriYHOI PiMHI, 1110 CIIPUATIIME PO3YMIHHIO OCOOIUBOCTE!
(bakTopiB pU3MKY BUHIKHEHHs Kapio3HOI XBOpOOM Ta CipusiTiMe po3po6iii mepcoHi(pikoBaHNUX MIpOrpaM MpeBeHIiii.

ITine: BUsHaunTH pisHi pH, Kasbliiio, pocopy Ta KambLiit/GpochopHOro CriBBifHOLIEHHs B POTOBI piAMHI Ta MBUAKICTD
ii BupinenHs y giter-mipritkis 3 10IA, B 3a/eXXHOCTI Bifi CyOTHITy 3aXBOPIOBAaHHI, 6a30BOr0 MeNKaMEHTO3HOTO CYIIPOBOMY
Ta aKTMBHOCTI KapiO3HOTO IIPOLECY.

Marepianu ta Metopu. Y focmimpkenas Ha 6asi JY «[HCTUTYT OXOpPOHN 3[0POB’A AiiTell Ta MiUITKiB» 6Y/I0 BKIIOYEHO
80 miteit mipmiTkoBoro Biky Bix 10 mo 17 pokis 3 giarnozom IOIA. Ipymy xonTpomio ckmamu 20 giteit 6e3 CymyTHBOI
3araJIbHOCOMATUYHOI IaTo/oril. AHaji3 poTOBOI pifVHNM Ha BMICT Kanblifo, ¢ocdopy, Ca/P cmisBigHomenns, pH Ta
IIBMAKOCTI 1i BUAIiIEHHs OB IPOBEIEHNI Y IPYIIax BiAOBIIHO IO POSIOALTY: HEPIINIii PO3IOMiN HependadaB MO Mal[ieHTiB
BifITIOBiHO [0 HastBHOCTI um BifcyTHOCTI ¥ Hyx FOIA (n=80 Ta n=20 BifmoBifHO); APyruit po3nogin 6asysascs Ha 6a30BOMY
MEeIIKaMEHTO3HOMY CYIIPOBOZi- IALi€HTH, fAKi oTpumMyBamu Metorpekcat (MTX) < 15 mr (n=43), MTX >15 mr (n=18),
HalienTn sKi nikyBanuch aganivymadom (n=19) ta rpyma Koutposio (n=20); TpeTiit posmnopin 6asysascs Ha cyoTnmi FOIA-
HOJAPTUKY/IIPHUI TTO3UTUBHUIL 32 peBMartoinHuM pakropoM (PD+) (n=29), nomapruxynsapuuit PO- (n=10), eHTesur-
acoriitoBannit (n=12), Hemudepenniitopaunit (n=5), oniroaptukynspuuit (n=24) Bapiantn IOIA Ta coMaTn4HO 300pOBi
mitu (n=20); yeTBepTNIl PO3NOALN OYB POBEAEHNUIT BUKIIOUHO cepell marieHTiB 3 FOIA 6asyiouncs Ha Kiracudikauil piBHs:d
inTeHcnBHOCTI Kapieca 3a BOO3 - my»xe Husbka (n=10), Huspka (n=11), crangaptaa (n=20), Bucoka (n=20) Ta gy>ke BUCOKa
(n=19).

Pesynbrari. B anomy mocmimkeHHi He 6710 BIsIB/IEHO CTATUCTIYHO 3HAYYIIMX BifMIHHOCTET! y KOHIIEHTPAL[isIX Ka/IbIlis
ta pocdopa, Ca/P criBBifHOIIEHHS B POTOBilt piuHi marienTis i3 FOIA B mopiBHAHHI 3 AiTbMM 63 3arabHOCOMATIYIHOL
natoorii. it 3 I0IA y ganomy pocnimkenni Manu piBenb pH Buimit 3a Taknit y rpymi Koutpomo (7,50 (7,50;8,00) Ta 7,00
(7,00;7,25) BignoBigHo). [IpogeMoHCcTpOBaHO, o nanieHTy 3 FOIA MaloTh IBMAKICT BUJIIEHHA POTOBOI PiIVIHU B CEPETHLOMY
Ha 22% MeHIy B NMOPIiBHAHHI 3 TPymHo0 KOHTposmo. OTpuMaHi JlaHi CBif4aTh, IO MAL[EHTH, SAKi IPOXONATD MiKyBaHHA 3
BUKOPUCTaHHAM METOTPEKCATY IEMOHCTPYIOTD JIY>KHY PEAKIIiI0 POTOBOI PiIHY B IOPiBHAHHI 3 TAKOIO HEMTPA/IBHOIO Y TPYII
KOHTpomo. IIpofeMOHCTpOBaHMII 0303a/IEXKHMI BIVIMB KOHIIEHTpallii METOTPEKCATy Ha IUBUJKICTb BUIIJIEHHSA POTOBOI
pinvHuN- maLieHTH, AKi mpoxopaTh nikyBaHHA MTX y gosysanHi > 15 Mr mawoThb y 1,5 pasu BUINY MIBUAKICTD BUJiIEHHA
POTOBOI PiffVHN Y MOPIiBHAHHI 3 Takumy, o npuitMaiorb MTX y menmmx gosysanusx. Cy6run FOIA 4uHUTD BIUIMB Ha
noKasHuK pH BifilIoBifIHO 10 TeHAeH1lil, onmcanoi Buile Ay manienTis 3 FOIA B ninomy. JaHe JOCTiIKeHHA He MiTBEPANIO
HAsBHOCTI 3HAUYIIMX BiIMiHHOCTeI! aHa/1i30BaHUX ITOKAa3HMUKIB y nauieHTiB 3 I0IA B 3a/me)xHOCTI Biff iX Ha/IEKHOCTI IO Ipyn
PU3MKY BUHMKHEHHA Kapiecy 3a BOO3.

BucHoBKu. BusiB/ieHi B paMKax IIPOBEIEHOTO eKCIePUMEHTAIBHOTO JOCIIPKEHHS MOXXYTh OyTH HMOK/IafieHi B OCHOBY
KOMITJIEKCHOI IPOTpaMIt 3HVDKEHHsI PU3MKIB BUHMKHEHHsI Ta IHTeHCMBHOCTI Kapio3HOI XBopoOu y aiteit-mimmiTkis 3 I0IA Ta
OKPEC/TIOITb BEKTOPU /11 Ha[JAHHS PEKOMEH ALl JTiKapsIMI-CTOMATOIOTaMU, SIKi IIPALIOI0Th 3 JAHOI KaTErOpi€lo MalieHTiB.

KitrouoBi cnoBa: mifmiTKy, apTPUT F0BEHITbHMILKaMbLi, pocdop, MBUAKICTD BUAITEHHS POTOBOL PiIMHIA.
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AHanis pieHst pH Ta BMiCTy OCHOBHMX HEOPTAHIYHMX KOMMOHEHTIB Y POTOBIM PifAMHI...

AxryanpHicTh. I[OBeHiNIbHMIT ifionaTy4HMIA
aprputr  (IOIA) sBnse coboro  ayToiMyHHe
3aXBOPIOBAHHA, fAKe YMHUTH BIUIVB Ha 3J0POB’S
pPOTOBOi HOPOKHMHU B KOHTEKCTi 30i/lbIIeHHS
PMBMKY PO3BUTKY CTOMATOJIOTIYHMX 3aXBOPIOBaHb,
30KpeMa- Kapio3HOI XBOpOOM, IO aKTyasisye
HeoOXi/IHICTh CIlellia/IbHOTO IOIIARY /IS JIAHOI
KaTeropii Halli€HTiB, SKUI BKIIOYaE B cebe psn
npodiTaKTMYHMX Ta JTIKYBaJIbHUX 3aXOfAiB [1].

B KOHTEKCTI LIbOrO [OBOJi AKTya/IbHUM €
aHami3 (akTOpiB pU3MKY BUHMKHEHHs Kapio3HOI
xBopob6u y mauientiB 3 IOIA, sxwuit cnpusatume
po3poO1li TapreTHUX IporpaM CTOMATOJIOTiYHOI
npodiTaKTUKIL.

3a ganumu Cunha-Cruz J et al., psij mokasHukiB
POTOBOI pifVIHM, 32 YMOBM IX BUXOAY 32 HOpMa-
TUBHI MeXi PO3IVIAIAIOTH AK TaKi, 1[0 IIPOBOKYIOThH
PO3BUTOK Kapiecy. o HMX BiJHOCATb 30KpeMa
IIBUAKICTD BUAIIIEHHS Ta B’ sI3KicTb, pH Ta 6ypepHy
€MHICTb 3a3HaueHol piguum [2].

Pratyusha N et al. B pamkax mnpoBefeHOro
DOCII/DKEHHA TIPOAEMOHCTPYBa/lIM HIDKYI piBHI
Kaznplilo Ta Buli TMTpU Qocdopy B pPOTOBIi
pinyHi iiTel 3 Kapio3HOIO XBOPOOOIO B IIOPiBHAHHI
3 TakuMy 6e3 3a3HAUEHOTO CTOMATOJIOTiYHOTO
3aXBOPIOBaHHA [3].

Kobus A. et al. mpoBopsum ananiz oco6mmBocTei
cnyHy naunieHTiB 3 I0IA BKasyloTh Ha Te, 1O pAf
DOCTI/KEHb JEMOHCTPYIOTh SHVDKEHHA IIBUIKOCTI
BUJIVIEHHA POTOBOI DpifVHM B IIOpIBHAHHI 3
COMATUYHO 3JOPOBMMM [JiTbMM, KOMM iHIII
DOCII/DKEHHA He IPOEMOHCTPYBaayM 3a3Ha4yeHOl
3aKOHOMIpHOCTi. AHasisyroun OioxiMito cuHM
aBTOpaMM 3aKIIEHTOBAaHO Ha TOMY, IO 3a3HaYeHa
KaTeropid TALi€HTIB  [I€MOHCTPYE  3HIVDKEHI
TUTPU KaJliio, Kanbliifo Ta Gpocopy Ta 3HaYeHHS
NoKasHMKa pH B IOpiBHAHHI 3 KOHTPOJIBHOIO
TPYIIOI0 B eKCIIepUMeHTi [4].

Anum Khan et al. HaBmaku BucyBawTh Te3y
HIOI0  HEMOX/IMBOCTI ~ BM3HAYEHHHA  PU3UKY
Kapiecy y IallieHTa BMK/IIOYHO Ha aHaisi
0COONMMBOCTEN Kapio3HOI XBOpoOu, amke icHye
psan iHmMX akTopiB, SKi CHPUSIOTH PO3BUTKY
JIAHOTO 3aXBOPIOBAHHA (CIIOXXVBAHHS BYIJIEBOJIB,
CTaH Tiri€HM MOPOXXHVWHM POTA, BULOBUIL CKJIAJ,
OakTepianbHUX OIOITIBOK TMOPOXXHUHM  POTa,
0COOMBOCTI ITOBEPXOHB 3y6iB TOIIO) [5].

BumiesasHayeni — mo/moKeHHS ~— Ta  JesdKa

KOHTPOBEPCIITHICTD HaBeJeHNX OaHUX
HiIKPeC/IIO0Th AKTYa/lbHICTh BUBYEHHS 0COOMN-
BOCTell poToBoi piguHy nanienTis 3 I0IA, mo fo-
IIOMOXKE PO3LIMPEHHIO YABJIEHb IIPO HAaABHICTDH
BifIMiHHOCTe}1 CK/Ialy 3a3HaueHoi 6ioyorivyHol pi-
OVHM y TIALI€HTIB i3 JaHMM 3aXBOPIOBAHHAM Y
IOPIBHAHHI 3 COMATMYHO 3[OPOBMMM [iTbMU
Ta CHOpUATMME pPO3pOOIi TAaKTUK IIpeBeHLil Ta
KOHTPOJIIO iHTEHCHMBHOCTI Kapio3HOi XBOpoOu y

rpymi giteit 3 IOIA.
Iine: ITposectn ananis piBHiB pH, kanbuito,
¢dochopy Ta  kampmiit/pocdoproro  (Ca/P)

CIIBBIJHOIIEHHA B POTOBIi PifViHi Ta IIBUAKOCTI
11 BUJIZIEHHA Y JITeM-IIITKIB, AKI XBOPIIOTh Ha
IOIA, B 3a1e)XHOCTI Biff CyOTHITYy peBMaTO/IOTi9HOTO
3aXBOPIOBAaHHS, 0a30BOTO  MEAMKaMEHTO3HOTO
CYIIpOBOlY  3aXBOPIOBAaHHA Ta  aKTMBHOCTI
Kapio3HOTO IIPOLEeCy.

MATEPIAJINI TA METOIMN

Ilane mOCHMiPKeHHA IIPOBOXWIOCH Ha 0asi
Ilep>xaBHOI ycTaHOBU «|HCTUTYT OXOPOHY 3TOPOB s
fiTeN Ta IITKIB» y KapgiopeBMaTONOTiYHOMY
Bigninenui. [lo Hporo Oymo BxmoyeHo 80 pireit-
miIiTKiB BikoMm Bif 10 go 17 pokiB, AKMM 6yB
BcTaHOB/IeHni1 miarHo3 IOIA. VYci mamieHTn
IIPOXOAVIN JIIKYBaHHSA BiJIIOBIIHO 10 IPOTOKOJIiB
HaJlaHHA  MeOMYHOI  [OIIOMOTM  [iTAM  3a
crienianpHicTIO  "[IMTAYa  KapmiopeBMaTOJIOTis».
Ilo KoHTponbHOI rpymu Oymm BkmodeHi 20
[iTell IiUIITKOBOTO BiKY, AKi He Maau CYITyTHIX
3araJIbHOCOMAaTVYHIX 3aXBOPIOBaHb. 3a/ly4yeHH:A
[0  eKCIIEpUMEHTY  CYIPOBOMKYBajlOCh  IIifi-
IVCAHHAM 3rOAM Ha YYacTb Yy JOCIiKEHHI
OaTbKaMJ 4M 3aKOHHVMMY OIIIKYHaMM Ta CaMMMU
ydacHukamu. IIpotokon mocnmipkeHHsA OyB po3-
IJIAHYTUII ~ Ta  3aTBEPKEHMIT  KOMiCi€ero 3
OUTaHb eTuKM Ta OioeTukyu XapKiBCbKOTO
Hal[iOHA/JIPHOTO  MEAVYHOIO  YHIBEpCUTETY (
npoTokon Ne 2 Bif 12 >xoBTHA 2022 p.). B pamkax
IPOBEIEHOTO  eKCIlepuMeHTy OyB  3[iiiCHeHMit
0a30BUIT CTOMATOJIOTIYHMII OITIA, YCiX yJaCHMKIB
OOCTIIDKEHHs 13 BUM3HAYeHHAM I1HTEHCUBHOCTI
Kapiecy, sdAKa IifjaBazach PaHXXMPYBAHHIO
BIJTIOBITHO /10 KpUTEPilB OLIIHKM PU3UKY Kapiecy
BcecBiTHbOI  Opranisanii OXOpoHM  3TOpOB'A
(BOO3)[6]. 3abip HecTMMyIbOBaHOI pPOTOBOI
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PiAVIHM IPOBOAMBCA METOLOM IIACHBHOI Ca/liBalil.
YyacHuky pocmimpkeHHsA Oymu mnpoingopmoBaHi
PO HeOOXi/IHICTh YHUKATV BXXVBAHHS IPOJYKTIB
Ta HAIlOiB 3 BMCOKMM BMICTOM LYKpy, Kodeiny
a6o kucnot. bymo HaronomeHo Ha HeOOXifHOCTI
Bi[ICyTHOCTI OCHOBHOIO IIPUIIOMY DKi IIPOTATOM
TOJVIHY Ta IIPOBENEHHA IOIOCKAHHA IIOPOKHIHNI
pOTa IUTHOK BOJOK 3 METOKI HENONYIIEHHA
MOTpaIUIAHHA 3aIMUIKIB DKI y 3pasku 3a 10
XBWIMH J[I0 TIpOBefieHHs 3abopy 6iomorivHoro
Marepiany, sIKuil OyB IIpOBENIEHMII Y IPOMIKOK
qacy 3 9 o 12 ropmuHn. 3pasky poTOBOI pifyHM
MIJJIATaIM 3aMOPOXKYBaHHIO Yy CTPOK He IIi3Hille
30 xBwIMH i3 momanbmMM 30epiraHHAM IIpK
temueparypi -80 °C 6e3mocepeHbO [0 IPOLeNypPU
a"amizy [7]. lIBuakicte BuZiIEHHS POTOBOI
pimvHM po3paxoByBamach 3a ¢Gopmynow: 1 M
POTOBOI PifVIHN TIOAIIEHNII Ha KIIbKICTh XBUJIVH,
3a Ky BiH OyB OTpMMaHMI1, BiIOBIIHO OVIHNIIS
BUMIpPYy OTPMMAHMX JIaHUX — MJI/XBWIMHY. Bmict
Ka/ipliilo Ta Gochopy BMU3HAYAIM 32 JOIOMOIOIO
HabopiB “®@ocpop Cr/I” Ta “Kampuinn-A Crl”
TOB “JIaboparopis Ipanym” (M. XapkiB, YkpaiHa)
3a {HCTpPyKIi€l0 BUPOOHMKA METOOM CIIEKTPO-
¢doromerpii, Ca/P  cmiBBigHOmeHHA  6yrO
po3paxoBaHe MLUIAXOM IIOfIily 3HA4YE€HHA KOH-
LeTpalil Kajbliid B POTOBIM PifVHi IalieHTa Ha
oTpyuMaHe 3Ha4eHHs BMICTY ¢ocdopy. Boguesui
noKasHMK pH Bu3Ha4aBCA 3a JOIIOMOTIOX0 CMY>KOK
nmakmycoBoro marepy TOB “Hopma” (M. Kwis,
Ykpaina). CraructiyHa o6pobOka OTpMMaHUX
JAHMX IIPOBEfleHa i3 BMKOPMCTaHHAM IIPOTPaMMu
STATISTICA 10.0.

3a AM3aliHOM [OCTIi/)KeHHA IOJiNT YYacHMKIB
BiOyBaBcs wotupm pasu. Iligx wac meporo
IIOZITy YYACHUKU PO3IOLIININCD BISIIOBIZHO [I0
TOro 4y xBopitoTb BoHM Ha IOIA (n=80, rpyma
KoHTpomio- n=20). [Ipyrmit mopin 6asyBaBcs
Ha 6as3oBill Tepamil, sAKy npmitMamu [iTHM UL
nmikysaHHsa IOIA: mnanieHTH, AKki OTpUMYyBaIn
mertorpekcar (MTX) y mosyBaHHi 15 Mr Ta MeH1e
(n=43), mnaumientTn 3 IOIA, w0 orTpumyBanu
MTX y nosysanHi 6inpmomy 3a 15 mr (n=18),
nanientn 3 IOIA, mo nikyBamnch npenapaToM
agamiMmymab (n=19) Ta KOHTpOJbHA Trpymna
(n=20). Tpertiil MORiIN YYaCHUKIB E€KCIIEPUMEHTY
6asyBaBcs Ha cy6oTui FOIA, HassBHOMY B yyacHMKa
€KCIIEPMMEHTY:  IOMAapTUKY/IAPHUI  BapiaHT

MO3UTUBHUIL 32 peBMaroifHuM ¢axkropom (PD+)
(n=29), NOMAPTUKYIAPHUII HETATUBHUII 32
peBMmaroiguum dakropom PD- (n=10), enrtesnr-
acouirioBanmit  (n=12), HexudepeHLiIOBaHNI
(n=5), omiroapTukyaspuuit (n=24) BapiaHTK
IOIA ra rpymna konTponto (n=20). OcTaHHil nogin
OyB IpOBeleHWT BUKIIOYHO Cepel MAIli€HTiB 3
IOIA- BoHM Oynu posmopineHi BifHOBifHO 1O
knacudikariii orinky pusuky kapieca 3a BOO3 [6]-
ny>ke Hu3bKa (n=10), Hn3bka (n=11), crangapTHa
(n=20), Bucoka (n=20) ta gyxe Bucoka (n=19). B
KO>XHOMY 3 pO3IIOfIi/IiB, 1110 3a3Ha4Y€eH] BULLE, TPYIIN
Oy CIiBCTaBHMMMU 32 BIKOM Ta CTaTTIO.

BuB4eHHA XapakTepy pO3INOfiNy KiIbKiCHMX
O3HaK y BUOipKax IPOBOAMBCS 3 BUKOPVMCTAHHAM
meropnis [llamipo-Binka (W test) Ta Konmmoroposa-
CwMmipnoBa. Ilpu posmopini, mo He BifnoBifaB
HOpPMa/JbHOMY, JaHi TipuBefieHi y ¢opmari
MefliaHM Ta MDKKBAPTU/IBHOTO po3Maxy Me
(Lq;Uq). IIpn posmopini faHux, 1o pisHUBCA Bif
HOPMAaJIbHOIO, IIepeBipKa HaABHOCTI CTaTUCTUYHO
3HAYYIIMX BIJMIHHOCTENl KUIbKICHMX BEINYMUH Y
He3/IOKHMX Tpymnax (y pasi HasABHOCTI TPbOX Ta
Oinpize rpym) Oyra nmpoBefeHa 3 BUKOPUCTAHHIM
H-xpurepito Kpackena-Yonmica 3 mpoBefeHHAM
cepil  amnoCTepiOpHMX IONAPHUX  IIOPIBHAHD
i3  BuxopucranHam  U-kpurepito  MaHHa-
Yirni. Orpumani B Xopfi aHamisy BifMiHHOCTI
BBOXA/MM  CTAaTUCTUYHO  3HAYYIIMMU  IIPU
p<0,05, i3 KOpUIyBaHHAM [AHOTO 3HAYEHHS IIPU
MHOXVHHIUX TOPIBHAHHAX KIIbKICHMX O3HaK 3a
nonpaBkamu Xonma-boudepponi Ta benbsimiHi-
Xox6epra. Kopensuiituit aHai3 3a BijcyTHOCTI
HOPMaJIbHOTO PO3IIOfiTy 03HAKY OYB ITpOBeIeHNI
i3 BUKOpPUCTAaHHAM TECTY paHIOBOI KOpeALil
CripmeHa, 3B’5130K pO3ILiHIOBaBCS K TO3UTUBHUIA
ab0 HeraTMBHUIL, JIOTO CWIa PaHXKyBajIach
BiJIIOBIJHO O MOA /A 3HAYEHHA ITOKa3HMKA I: 10
0,2- myxe cmabka, 1o 0,5- cmabka, o 0,7- cepenHs,
1o 0,9- Brcoka, 6ibiia 3a 0,9- mys>ke BUCOKA.

PE3V/IBTATU TA IX OBTOBOPEHHA

B pamMkax IpoBefieHOTO JOCTi>)KeHHS HaMu
He Oy/I0 BMABJICHO CTAaTUCTUYHO 3HAYYIUX
BiIMIHHOCTEJ y KOHIIEHTpallifAX Ka/ibljid Ta
docdopa, Ca/P cmiBBifHOUmIEHHS B POTOBI
pimuHi nmanienTis i3 IOIA B nopiBHAHHI 3 AiTbMU
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Tpyny KOHTpOM. Y TOW >Xe 4ac, piBeHb pH
POTOBOI PiiHM HifIIITKIB, 1110 XBOPiloTh Ha IOIA,
CTAaTUCTUYHO Bi[IpI3HABCA BiJl TAKOTO Y COMaTU4YHO
3I0OpOBUX [JiT€il Ta BKa3yBaB Ha JIY)KHY peaKIiiio
cepeoBuIla B IOPIBHAHHI 3 TAKOIO HEMITPA/IbHOIO
y TPYIIi KOHTpO/IW. B paMKax aHasi3y IBUAKOCTI
BUJIZIEHHA POTOBOI PiAVHM HaMM BUABJIEHE
CTaTUCTUYHO 3HaYyllle 3MEHIIEHHA IIOKa3HUKA B
cepegHbOMY Ha 22 % y rpymi nanienTis i3 I0IA B
IOPIBHAHHI 3 TAKMM y TPYIIi COMaTUYHO 3J0POBUX
mitent (Tabmmus 1).
ITpoBenennii rect paHroBoi kopenAuii Cipmena
[NO3BOVB BCTAaHOBUTYM HACTYIHI KOpeIALIHI
3B’5I3KM y IPYII MaljieHTiB, sKi xBopitoth Ha IOIA:
criocTepiraBcsi ClmabKmit 06epHeHMIT 3B’s130K MK
KOHIleHTpaljielo dochopy B poTOBill piguHi Ta
mBuaKicTio ii Bupinenss (r= -0,31, p<0,05).
HactynmuuM  eramom  [OCHpKEHHA  CTaB
aHam3 BIUIMBY 06a30BOr0 MeNMKAaMEHTO3HOTO
CYNIPOBOJY Ha BUIIe€3a3HA4YeH] IOKa3HMKM POTOBOI
pinyan. Ilposepgenmit Tect Kpackena-Yommica
3 pesynbratroMm H (3, N=100)= 18,35, p= 0,0004
MiATBEPAUB HAABHICTb CTATUCTUYHO 3HAYYILOI
pisHmni y mnokasHukax pH y nopiBHIOBaHMX
rpynax. Cepil  amocTepiopHuMX  IOHNapHUX
IIOPIBHAHD NO3BOMWIM BMABUTU CTaTUCTUYHO
3HAYYIlY pi3HULIO MeJiaHHNX 3Ha4eHb BOJHEBOIO
IIOKA3HMKA y TPYIax IAlli€HTiB, AKi IIPOXOAATH
NiKyBaHHA i3 BUKopuctanHaMm MTX, B nopiBHAHHI
3 IPYIIOI0 KOHTpO0. BapTo 3a3HaunTy, mo y 060x

rpynax 3Ha4€HHA ITIOKa3HMKa BiIIIOBiaIu Ty>KHil
peakuii cepefoBMINA, KOMM Yy TPYIL KOHTPOIIIO
MefliaHHe 3HAa4YeHHA BIATIOBIIA/I0 HEMTPAIbHOMY
piBaio pH. B pmanomy pocnmimpkenni He 6yno
3HAJM[EHO CTATUCTUYHO 3HAYYLIMX BiIMiHHOCTEN
3Ha4YeHb IOKasHMKa pH MK rpymnormo mnani€eHTis,
[0 NPUIMAIOTh afaaiMyMal, Ta KOHTPOJIBHOIO
TPYIIOI0, @ TaKOK 0e3locepefHbO MK IpyHaMu
HALi€HTIB, Ki IPOXOAATH crenydidHe TiKyBaHHS.
Tect Kpackena-Yomrica H (3, N=100)= 16,24,
p= 0,001 BMABUB CTaTUCTUYHO 3HAYYILLY PiSHUIIIO
y WBUAKOCTI BUJIIEHHA POTOBOI PIAVHU MDK
nopisHOBaHMMM  Ipynamu. IIpoBemena cepia
aroCTepiOpHNUX IIOPiBHAHb 13 BUKOPUCTAHHAM
U-kpurepito ~ Manna-YitHi  BuABWIa, 10O
nanieHTy, fAki npoxopATh nikyBaHHa MTX vy
Io3yBaHHI OinbinoMy 3a 15 Mr mMarots y 1,5 pasu
BUIY WIBUJKICTb BUJIIEHHA POTOBOI PigVHMI
y HOpiBHAHHI 3 TakuMmy, mo npuiiMarotb MTX
103010 MeHLIOK 4y piBHOKW 15 mr. Takox 6yrno
BCTaHOBJIEHO, IJO I'pyIa MALIIEHTIB, AKi IPOXOAATDH
nikyBaHHA i3 Bukopuctanam MTX nosyBaHHAM
MeHIIMM 4y piBHMM 15 Mr marote Ha 30%
MEHIy IIBUAKICTb BUIIIEHHA POTOBOI PifVHU
Yy HOpIBHAHHI 3 COMAaTUYHO 3[JOPOBMMU [iTbMU
(Tabmmus 2).
ITpoBenennit rect paHroBoi KopenAuii Cipmena
NO3BOMMB BCTAHOBUTY HACTYIIHI KOpEIALIiNHI
3B’SI3KM Yy Tpymi maiieHTiB, sKi JKylOTbCA 3
BukopucranusaM MTX y mosyBanHi 6inbiiomy 3a

Tabruys 1

IIBupxkicTh BUAineHHA poToBoi pigunn, BMict Ca Ta P i mokasnuk pH y girteii 3 IOIA
Ta KOHTPONIbHOI Ipynu

ITanienTn 3 IOIA KonTponpna
(n=80) rpyna(n=20) P
2,039
Ca, MMOIb/ T 2,172 (1,673;2,489) (1,635:2,655) 0,39
1,299
P, MMmonb/n 1,157 (0,988;1,468) (1,018;1,514) 0,83
. 1,705 1,570
Ca/P criiBBimHOIIIEHHS (1,225:2,675) (1,215:2,235) 0,63
7,50 7,00
pH (7,50;8,00) (7,00;7,25) 0,0001
IIBuAKicTh BUIiITEHHS 0,460 0,585 0.035
poToBoi pignuM (M71/XB) (0,280;0,625) (0,50050,760) ’
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15 Mr: criocTepiraBcsi clmabkmit o6epHeHmI 3B’ 130K
MDK KOHIeHTpalisiMu Kanbliio Ta ¢ocdopy B
poTOBill pinuHi nanientiB ganoi rpymu (r= -0,47,
p<0,05) Ta cepemHili oOepHeHWMIT 3B’A30K MiX
KOHIIeHTpalielo dochopy B poTOBill pimuui Ta
IIBUIKICTIO ii Bupinenss (r= -0,62, p<0,05).

Ilicta pporo srimHO 3 METOI HOCITiIKEHHS

p= 0,003 BKkasaB Ha HAsBHICTb BIUIMBY CYOTUITY
3axBOpIOBaHHA Ha mokasHuku pH. IIposegena
cepia  IONApPHMX  IIOPIBHAHb  MiATBepAuiIa
BUIII€3a3HAYEHY TEHJEHII0 1IO0/I0 TY>KHOI peaKil
poroBoi piguHyu nauieHTiB 3 IOIA B nopiBHAHHI
3 TaKOKI HENTPaJbHOK Yy TPyl KOHTPOJII.
CraTucT4HO 3HaUyI[0] BiIMiHHOCTI y 3Ha4eHHAX

Oyno mpoanamizoBaHo BB cyotumy IOIA Ha mokasHuka 0OesmocepeHbPO  MDK — Ipymamu
JOCTiIKyBaHi IOKasHUKYM CavHU. [IpoBepeHuit BusHa4YeHO He Oyo (Tabmuis 3).
tect Kpackena-Yomnica H (5, N=100)= 17,34,
Tabnuys 2
IIBupxicTh BUAineHHs poToBOi pigyuuy, BMicT Ca Ta P i mokasnuk pH B 3anexHocTi
Bif TMITy MeguKaMeHTO3Ho1 Tepamii IOTA
IIBuakKicTh
Ca, MMOIB/1T P, Mmmonb/n Ca/P cmissin- pH BMmeH,H Apo-
HOIIEHHA TOBOI PiMHM
(mMn/xB)
ITanienTn 3
IOIA, o otpu- 2,040 1,183 1,620 7,50 0,410
myors MTX (1,646;2,305) (0,971;1,528) (1,24052,070) (7,50;8,00) (0,27050,570)
<15 mr (n=43)
[TamienTn 3
gﬁ’;;;m 2,489 1,079 2,570 7,75 0,635
MTX 515 mr (2,068;2,976) | (0,771;1,124) | (1,650:4,180) (7,50;8,00) (0,490;1,180)
(n=18)
[TamienTn 3
gli’f}zm 2,175 1,326 1,640 7,50 (7,008.00) 0,340
prMy (1,460;2,424) (1,078;1,510) (1,080;2,130) WU RTINS, (0,250;0,770)
aganiMymab
(n=19)
KonTponbHa 2,039 1,299 1,570 ) 0,585
rpyma(n=20) (1,635;2,655) (1,018;1,514) (1,215;2,235) 7,00 (7,00:7,25) (0,50050,760)
ceer Koacxena. | H3:N=100)= | H(3,N=100)= | H(3,N=100)= | H(3,N=100)= | H (3,N=100)=
YO}I}IiCIZ 5,7, 4,91, 6,79, 18,35, 16,24,
p=0,127 p=0,178 p= 0,08 p=0,0004 p= 0,001

Cepis anocTepiopHUX TeCTiB AJis MoKa3HMUKa pH:
pMTX <15mg - MTX >15mg= 0,485; pMTX <15mg -
aganimyma6= 0,349;

pMTX <15mg - kouTponb= 0,0002%; pMTX >15mg -
aganimyma6= 0,149;

pMTX>15mg - koutponb= 0,00001*; paganimymad —
KoHTponb= 0,123

*— CTaTUCTUYHO 3HAYYLIUI piBeHb P BiANOBIZHO HO
nonpasky Xonma- bongepponi

Cepisl anocTepiopHMX TeCTiB [ NOKa3HMKa IIBUJ-
KiCTb BUJIJIEHHA POTOBOI PifiiHN:

pMTX <15mg - MTX >15mg=0,0011*; pMTX <15mg
- aganimyma6= 0,445;

pMTX <15mg - xonTponb= 0,0008*; pMTX >15mg -
apjanimyma6= 0,07;

pMTX>15mg - kontponb= 0,319; papamiMmymab —
KoHTponb= 0,152

*— CTaTMCTUMYHO 3HAYYLIUII PiBeHb P BifIOBIAHO [O
nonpasky Xonma- bongepponi
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Tect panrosoi kopenAnii CripMeHa BUABUB
HACTYITHI KOPe/IALi/iHI 3B A3KM y TPYIax AI[iEHTIB:
TaK, y IPYyIi IALi€HTiB 3 IOMapTUKYIAPHUM
P®+ Bapiantom IOIA 6yno BusiBIeHO CrmabKuii
oOepHeHMIT 3B’S30K MDK  KOHIIEHTpalisiMu
KasbLio Ta pocdopy B poToBiit pipuHi (r=-0,38,

p<0,05); B paMKax IpOBEIEHOrO aHAJIi3y MAHMX
HAllieHTiB 3 OMrOApPTUKYIAPHUM CyOTHUIIOM
IOIA  mpomeMOHCTpOBaHO HAsIBHICTb C/1abKoI
obepHeHoOI Kopensnil kKoHIeHTpauii docdopy y
POTOBIN pifVHi XBOPUX Ta WIBUAKOCTI BUIIEHHA
ocTaHHbOI (r= -0,45, p<0,05).

Tabnuys 3
IIBupKicTh BUAineHHA poTOBOI pifyuy, BMicT Ca Ta P i mokasnuk pH B 3anmexHocTi
Big TMny cy6THmy IOIA
HIBuakicTh
Ca, mmonb/n P, Mmonb/n Ca/P cnissin- pH Bnmﬁelf“ﬂ
HOIIEHHS pOTOBOI piTuHN
(mn/xB)
;O FIFAMHTO;;Jr 2,040 1,180 1,650 7,50 0,440
(5—59) (1,460;2,363) (0,943;1,452) (1,08052,130) (7,00;8,00) (0,2605;0,620)
ioiAMHTOg;_ 2,303 1,109 2,390 7,75 0,410
(5_1;0) (1,892;2,834) (0,757;1,203) (1,570;3,470) (7,50;8,00) (0,190;0,630)
gl?m‘;‘gj;‘; A 2,261 1,228 1,860 7,75 0,545
(nglz) (2,112;2,816) (1,079;1,451) (1,280;2,835) (7,25;8,00) (0,360;1,165)
KZ LA;ZT;%;M 2,170 1,078 2,040 8,00 0,490
I()n—?) (1,605;3,052) (0,911;1,475) (1,230; 2,070) (7,50;8,00) (0,410;0,860)
IOIA omniroap- 2,172 1,158 1,695 7,50 0,430
Tput (n=24) (1,799;2,545) (1,036;1,539) (1,32;2,315) (7,00;8,00) (0,280;0,580)
KonrtponbHa 2,039 1,299 1,570 7,00 0,585
rpyma(n=20) (1,635;2,655) (1,018;1,514) (1,215;2,235) (7,00;7,25) (0,500;0,760)
et Kpackena- H (5, N=100)= | H (5,N=100)= | H (5, N=100)= | H (5, N=100)= | H (5, N=100)=
Yo;micz 441, 2,65, 3,88, 17,34, 9,69,
p=0,49 p=0,75 p= 0,56 p= 0,003 p= 0,08

prioni PO+ <noni P®- = 0,49; pnoni PO+ - enr-acou=0,53; pnoni PO+ - H6J1M(1)=0,24;
prioni PO+ - oniro=0,82; pnoni PO+ — kouTponb= 0,0025%; pnoni PO- - enr-acon= 0,91;
prioni PO- Hem/[(bz 0,54; pnoni PO- - oniro= 0,69; prioni P®- - koutponp= 0,0025%;
penT-acon - Hem/[(bz 0,49; pent-acor - oniro= 0,71; peHT-acon — KOHTponb= 0,0023%;
praenud — omiro= 0,38; Hegud — koHTpOIbL= 0,0016; posiro — koHTpoIb= 0,0056*
*— CTATUMCTMYHO 3HAYYLIVII piBeHb P BifIIOBiHO KO NonpaBKyu beHbAMiHi-
Xox0Oepra
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HacrynHuMm etamoMm OyB aHami3 BIUIMBY
IHTEHCMBHOCTI KapiO3HOro Impoluecy y pireir 3
IOIA Ha ananisoBaHi mnokasHuku. IIpoBeneHi
tecTu Kpackena-Yommica BUABMIM HAABHICTD
BIUIMBY IHTEHCUBHOCTI KapiO3HOIO IIpOLIeCY
B faHOi Kareropii pireri Ha mnokasHumk Ca/P
criBBigHommenus (H (4, N=80)= 10,34, p= 0,035)
Ta KOHIIEHTpallilo Kasbljifo B porosiit pignui (H

(4, N=80)= 11,27, p= 0,02). [Ipore mpoBepeHi
cepil  amocCTepiopHMX  TeCTiB  [TO3BOJNIN
BIIKMHYTM TEOpil0 IPO HAABHICTb CTATUCTUYHO
3HAYyLIMX BiIMIHHOCTEN IO JAaHMM IIOKa3HMKaM
y  DOCHKyBaHMX  Ipymax  (BpaxyBaBIIU
KOPUTOBaHE 3HAYEHHA P  IA MHOXMHHUX
IIOpIBHAHb KIIBKICHMX O3HaK 3a IIOIPaBKOIO
Benbsmini-Xox6epra) (Tabmuis 4).

Tabnuys 4

IIBuaKicTh BUAiNeHHA poTOBOI pigyuHN, BMicT Ca Ta P i nokasHuk pH B 3ameXHoCTi Bif iHTeHCMBHOCTI
Kapio3Horo nmpouecy B nanieHris i3 JOIA

.. IIBuaKicTh BU-
Ca/P cniBBij- . .
Ca, MMOTIB/TT P, Mmmons/n pH BileHHs pOTOBOI
HOLIEHHSH .
pimunn (M/xB)
Hy>xe HM3bKa 1,799 1,101 1,765 8,00 0,465
(n=10) (1,605; 2,201) (1,024; 1,180) (1,590; 2,040) (7,50;8,00) (0,430;1,130)
Huspka 2,188 0,943 2,670 7,50 0,32
(n=11) (2,040; 2,976) | (0,508;1,326) | (1,640:4,330) (7,00;8,00) (0,19;0,54)
CranpapTHa 2,446 1,166 2,000 7,90 0,570
(n=20) (2,130; 3,036) (1,063; 1,550) (1,460; 2,940) (7,50;8,00) (0,280; 0,654)
Bucoka 2,059 1,157 1,375 7,50 0,455
(n=20) (1,350; 2,395) (0,941; 1,624) (1,040;2,270) (7,40;8,00) (0,235;0,725)
Hy>xe Brcoka 2,011 1,351 1,400 7,50 0,38
(n=19) (1,423; 2,301) (1,130; 1,628) (1,180; 1,930) (7,50;8,00) (0,29;0,50)
rect Kpackena- | 1 (4,N=80)= | H(4,N=80)= | H(4,N=80)= | H (4, N=80)= H (4, N=80)=
YO}IHiCE 11,27, 8,91, 10,34, 2,71, 4,66,
p= 10,02 p= 10,06 p= 0,035 p=0,6 p=0,32

Xoxb6epra

Cepis anocrepiopHMX TecTiB jj1a nokasHuka Ca:

prs -H = 0,080; ppn - ¢=0,007; pnH - B=0,538; poH —
108=0,819; pH — c= 0,322;
pH - B= 0,231; pH- 1B= 0,111; pc —B= 0,033; pc — 1B=
0,009; pB - nB= 0,866
*- CTaTUCTUYHO 3HAYYIINIL piBeHD p BiATIOBITHO 10
nonpaBky beHbAMiHi-

Cepisa anocTepiopHMX TecTiB A1 nokasuuka Ca/P

CIiBBiJHOIIIEHHS:

paH -H = 0,078; pon - c=0,281; pnn - B=0,301; pgoH -
18=0,291; pa — c= 0,265;
pH - B= 0,02; pu- gB= 0,017; pc —B= 0,072; pC - IB=
0,046; pB — gB= 0,95
*- CTaTUCTUYHO 3HAYYIIMIL piBeHb p BiANOBITHO J10
nonpaBky beHbsAMiHi-

Xox6epra
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ITposepneni TecT panrosoi kopenAii Cnipmena
NO3BOMVIM BUABUTHM HACTYIHI KOpenALiHi
3B’A3KM MDK IOKa3HMKaMM Y JOCTiIKyBaHNUX
IpyIax: TaK, y IPYI NaLi€HTIB 3 Ly>Xe HU3bKUM
PU3MKOM BMHUKHEHHA Kapio3HOTo Ipolecy 6yno
BUSBJIEHO C/1abKi oOepHeHi KopesALiiiHi 3B I3KI
MDK KoHLeHTpali€o ¢pocdopy B poToBiil piguHi
Ta WBMUAKicTIO 1 BupineHHs (r= -0,68, p<0,05)
Ta KOHIeHTpalieno ¢ochopy i mOKa3HUKOM
pH poroBoi pigunan (r= -0,64, p<0,05) a Takox
BUCOKMIT TPAMMIT KOPENALINHUI 3B SA30K MDX
pH Ta WIBUAKICTIO BUAIIEHHA POTOBOI PifVMHU
(r= 0,87, p<0,05) ; y rpy1i majieHTiB i3 HUSbKMM
PU3MKOM BUHMKHEHHA KapiO3HOTO IIpoLecy
OyB HasBHUI BUCOKMIT IPSMMUII KOPETALiTHIIA
3B’A30K MDK MDK KOHLeHTpauiero ¢ochopy B
pOTOBiM pigMHI Ta IMBUAKICTIO II BULIIEHHA
(r= 0,86, p<0,05); y rpymi maiji€eHTiB 3 BUCOKUM
PM3MKOM BVHMKHEHHs Kapio3HoOro mporuecy 6yB
BUSIBJICHNIT CTTAaOKMII 0OepHEHMIT KOpeALitHIIA
3B’30K MDK KOHILeHTpalieio ¢ochopy ta pH
poroBoi piguuu (r= -0,62, p<0,05) .

BYMCHOBKMU

B pamkax paHOro [OCHiIKeHHSA Hamu Oyno
IIPOIEMOHCTPOBAHO  BIACYTHICTb  CTATUCTUYHO
3HAYyIIMX BiJIMIHHOCTEN IJOJO KOHLIEHTpaIil
docdopa, Kasblliio Ta 3HAYEHb IX CIiBBiJHOIICHHS
y porosilt pimuHi mauientiB 3 IOIA. B Ttoit >xe
yac OTpMMaHI JaHi CBi4yaTb IIpO HAABHICTDH
CTAaTUCTUYHO 3HAYYLIVX BIZMIHHOCTE BOJHEBOTO
NoKasHuka pH poroBoi piguHM- Tak MaLieHTU
3 IOIA MmawoThb 3HA4YyIIO BMILI ITOKa3HMKY, LIO
BI[IIOBIJAIOTh JIY>KHIN peakiil cepefoBuina, B
IIOPIBHAHHI 3 TaKMMM HENTPAJIbHUMMM Y TIpymi
KOHTpO/IA. [laHe JOC/TiIPKEeHHA TaKOX JIEMOHCTPYE
HaABHICTb BIMIHHOCTEN y MIBUJKOCTI BUMII/IEHHA
POTOBOI piivHM NOPIBHIOBAHMX T'pyI- Aitu 3 IOIA
MaIOTh IIOKAa3HMUKI B CEPEHbOMY Ha 22% HIDKYI B
IOPIBHAHHI 3 TAKMMMU Y IPYIli KOHTPOJIA.

Amnani3 BBy 6a30BOr0 MeIMKaMEHTO3HOTO
CYIPOBOly  BMABMB  CTaTUCTUYHO  3HAYYILi
BiIMiHHOCTIipeaKiiicepefoBUIaCIHN Y IIALIIEHTIB,
AKI TpOXOJATb Tepamilo i3 BUKOPUCTAHHAM
METOTPEKCATY B IIOPIBHAHHI 3 TPYIIOI0- KOHTPOJIIO,
AKI KOPEJTIOI0TD 3 Pe3y/IbTaTaMI, OIIMICAHVIMI BUIIIE.
Taxkoxx pesy/nbTaTy JAHOTO AHAMi3y JEMOHCTPYIOTh

I0303aJIEKHUN BIUIMB METOTPEKCATY Ha IIBUIKICTD
BUJIi/IeHHS pPOTOBOI piiVHK- TaK, nanieHTn 3 I0IA,
IO IPOXOJATH JIKYyBaHHSA METOTPEKCAaTOM Yy
N03yBaHHI MEHILIIOMY 4 piBHOMY 15 Mr MaroTby 1.5
pasyt MEHIIy IIBUAKICTD 11 BUI/IEHHA B IOPIBHAHHI
3 TaKuMW, L0 NPUIIMAIOTh Ipenapar y Oibimmx
NO3YBaHHAX. B cBOIO 4epry BMUIKICTb BUJ/IEHHA
potoBoi pimmun y gireit 3 IOIA, aki mpoXopATh
TepaIlil0 METOTPEKCATOM Y JI03YBaHHI MEHIIOMY
Yyl piBHOMY 15 MI' IEMOHCTPYIOTH IIOKa3HMKM Ha
30 % MeHIIi B NMOPIBHAHHI 3 I'PYIIOK COMATUYHO
3I0POBYX IiJ/TITKIB.

[TpoBenennit anani3 BmBy cyotuny FOIA Ha
KOHIIEHTpallil aHa/li30BaHMX IIOKa3HMKIB BUABUB
CTAaTUCTUYHO 3HAYYLI BIAMIHHOCTI IIOKa3HMKa
pH y rpynax 3 nomiapTukynAapHuM IO3UTUBHUM
Ta HETaTMBHVMM 32 PEBMATOIZHUM (paKTOpoM,
€HTe3UT-aCOLiIOBaHNM Ta OJIrOapTUKYIAPHUM
Bapiantamu IOIA B NOpiBHAHHI 3 KOHTPOJILHOIO
IPYIOI0 BiIIOBIZHO 10 TEH/IEHIIil, IIPECTaBIEHNX
BHIIIE.

y DAHOMY IOCTiKeHHI TaKO>K
IIPOJEMOHCTPOBAHO BICYTHICTb BiIMiHHOCTEN
y aHali30BaHMX IIOKa3HMKAX B 3a/IeXKHOCTI Bif
HAJIEKHOCTI 10 PI3HUX IPYIl pUSUKY BUHUKHEHHA
Kapio3HOro npouecy B nainieHTis 3 IOIA.

OTpumaHi B XOfi [IOCI>KEHHS pe3y/lbTaTu
MOXYTb OyT) BUKOPUCTaHI B IIPOIleCi CKIajaHHS
KOMIIZIEKCHOI IporpaMu npodinakTukm
3aXBOPIOBAaHb TBEPAMX TKaHMH 3y6iB y miteit 3 FOIA
i copuATUMYTD HiBUILEHHIO 1l ePeKTMBHOCTI.

Ilopsika. ABTOpM  BUCIOBIIOITH WMDY
IIOAAKY KEpIBHMIUTBY, JIKapAM Ta HayKOBUM
CIiBpoOiTHMKAM BigmineHHs IUTSY01
Kap/iiopeBMaTo/Iorii Jlep>XaBHOI ~ yCTaHOBU

«HCTUTYT OXOPOHU 3/IOPOB S AiTell Ta MifTiTKiB»
Ta cruiBpobiTHuKaM Kadenpu OionoriyHoi Ximil
XapKiBCbKOIO HalliOHA/IbHOT'O MEeIMYHOI'O
YHIBEPCUTETY 3a CIHPUAHHA Yy IIPOBENEHHI
HayKOBOTO JOC/IKEHHA.

Kondmnikr iHTepeciB. ABTOpU [eK/IapyrOTh
BiICYyTHICTp KOHQIIIKTY iHTepeciB y paMKax
IiITOTOBKY Ta HallMCAHHA PYKOINCY CTATTi.

Ixepena dinancyBanns. 3a3HaueHe
NOCIIPKEHHA  He  OTPMMAJIO  30BHIIIHbBOTO
¢dinancyBaHHs.
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ANALYSIS OF pH LEVEL AND CONTENT OF MAIN INORGANIC COMPONENTS IN
ORAL FLUID AND ITS EXCRETION RATE IN ADOLESCENTS WITH JUVENILE
IDIOPATHIC ARTHRITIS

Komarov D.O., Savelyeva N.M.

Kharkiv National Medical University, Kharkiv, Ukraine

dr.dmytrokomarov@gmail.com

Background. JIA is an autoimmune systemic disease that affects dental health, particularly in the context of caries.
Several studies show statistically significant differences in the concentration of the main inorganic elements of oral fluid, pH
values, and the rate of its excretion, but the results of various studies are complementary. This makes it relevant to restore
further the characteristics of the creation of biological fluid, which will contribute to understanding the characteristics of risk
factors for caries and facilitate the development of personalized prevention programs.

Aim: to determine the levels of pH, calcium, phosphorus, and calcium/phosphorus ratio in oral fluid and the rate of its
excretion in children and adolescents with JIA, depending on the disease subtype, basic medication, and the activity of the
carious process.

Materials and methods. The study was conducted in the State Institution "Institute of Child and Adolescent Health"
and included 80 adolescent children aged 10 to 17 years with a diagnosis of JIA. The control group consisted of 20 children
without general somatic pathology. Analysis of oral fluid for calcium, phosphorus, Ca/P content, pH and rate of its excretion
was carried out in groups according to the distribution: the first distribution was based on the presence or absence of
JIA (n = 80 and n = 20, respectively); the second distribution was based on basic medical support - patients receiving
methotrexate (MTX) < 15 mg (n = 43), MTX > 15 mg (n = 18), adalimumab (n = 19) and the control group (n = 20); the
third distribution was based on the subtype of JIA - polyarticular rheumatoid factor positive (RF+) (n=29), polyarticular
RF- (n=10), enthesitis-associated (n=12), undifferentiated (n=>5), oligoarticular (n=24) variants of JIA and healthy controls
(n=20); the fourth division was made among consumers with JIA, based on the WHO classification of caries risk assessment
— very low (n=10), low (n=11), standard (n=20), high (n=20) and very high (n=19).

Results. In this research, no statistically significant differences were found in the concentrations of calcium and
phosphorus, Ca/P ratio in the saliva of patients with JIA compared to healthy controls. Children with JIA in this study had
slightly higher pH compared to controls (7.50 (7.50; 8.00) and 7.00 (7.00; 7.25) respectively). JIA patients were shown to
have an average 22% lower oral fluid excretion rate compared to controls. The data obtained indicate that patients treated
with methotrexate demonstrate an alkaline oral fluid reaction compared to a neutral in the healthy control group. A dose-
dependent effect of methotrexate concentration on the oral fluid excretion rate was demonstrated - patients treated with
MTX at a dosage of > 15 mg had a 1.5-fold higher oral fluid excretion rate compared to those taking MTX at lower doses. JIA
subtype affects pH following the trend described above for use with JIA as a whole. This study did not confirm the presence
of significant differences in the analyzed indicators when used with JIA depending on their belonging to the caries risk group
according to WHO.

Conclusion. The findings identified in the research can be used as the basis for a comprehensive program of caries risk
reduction in adolescents with JIA and give vectors for providing recommendations by dentists working with this category
of patients.

Keywords: adolescents, juvenile arthritis, calcium, phosphorus, rate of oral fluid secretion.
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IMPOTU3AIIAJIbBHI TA AHTMMIOKCUTTAHTHI BTACTUBOCTI HOBO{
®APMAIEBTUYHOI KOMITIO3UIIIT Y ®OPMI TABJIETOK HA OCHOBI
CYXOTI'O EKCTPAKTY IUCTS AIPY I KBEPIIETUHY
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AKTyanbHiCTh. 3aXBOPIOBaHHSA IITYHKOBO-KUIIKOBOTO TPaKTy € OfIHI€I0 3 HAMNOMIMpEHIMMX MaToJoriil y cBiTi. 3a
CYyJaCHMMM CTaTMCTUYHUMIU JaHVMMM, OHaJ, 40% HaceleHHs IUIAHEeTY CTPXJA€ Ha Ti 4N iHII XBOPOOM TPaBHOI CHCTEMIL.
Cepen HuX Halt6imbI posnoBcromKeHnMH € racTput, HIT3II-ractpormarii, BUpasKoBi ypasKeHH: IMUTYHKA.

CyvyacHa apMakoTeparliss 3amaJbHUMX 1 [EeCTPYKTMBHMX 3aXBODIOBaHb IITYHKA BK/IIOYAE IIMPOKUIT CIEKTP
BIICOKOE(EKTVMBHIX CUHTETUYHYX MTPeNapaTiB, pOoTe iX 3aCTOCYBaHHA HEPI/IKO CYIIPOBOKYETCSA TOOIYHIMY edekTamit. Y
3B’A3KY 3 IIMIM IIOIIYK HOBUX e(DeKTVBHIUX, O€3TeYHNX i JOCTYITHMX TiKapChKMX 3aC00iB 3a/IMIIA€ThCA AKTYaTbHIM 3aBJaHHAM
cy4acHoi ¢apmariii.

Kopenesnina aipy 3Buyaiinoro (Acorus calamus) 3fgaBHa BUKOPMCTOBYIOTbCA B TPAfMLIiiHIi i HAPOAHI MemMUVHI 1
TiKyBaHHs 3aXBOPIOBAHb IITYHKOBO-KIUIIKOBOTO TPAKTY. ¥ KOHTEKCTi Cy4aCHOTO Ii/IXO/ly IO pallioHa/IbHOTO BMKOPUCTAaHHA
IIPUPOJHMX PECYPCiB 3pOCTAE HAYKOBMIA IHTEPEC [0 IHIINMX YaCTUH POC/IVMHM, 30KpeMa JIMCTS, SAKi 3a XiIMIYHMM CK/IaZloM He
HOCTYNAITHCA KOPEHEBUIIIAM.

ITinb: [OCTiANTY IPOTU3AIIA/IbHI Ta AaHTMOKCUJAHTHI BIaCTUBOCTI HOBOI (hapMarieBTUYHOI KoMmo3nuiiii y popmi TabmeTok
Ha OCHOBi CyXOT0 eKCTPAKTy JIACTA aipy i KBepIleTHHY Ha MOJIE/IAX aCIipMHOBOTO Ta CIMPTO-IIPEHI30IOHOBOTO YpaXKeHHA
IITyHKa.

Marepiamm ta Meromu. JlOCTiPKeHHA IPOBENEHO HAa €KCIIEPMMEHTAJbHMX MOJENAX AaCHipyMHOBOTO Ta CHMPTO-
HPe/IHi30/IOHOBOTO ITOLIKO/KEHHSA IIUTYHKa Y 1y piB. [IpoTM3amnasbHi Ta aHTHOKCHUIAHTHI BIIACTUBOCTI HOBOI (hapMalieBTUYHOT
KkoMmnosuLil y ¢opmi TabeToKk Ha OCHOBi CYXOro eKCTpakTy JIACTS aipy Ta KBaplieTHHY BM3Ha4damM 3a GioxiMivHMMMI
NOKa3HMKaMy KpoBi — 3arambHuit i C-peakTMBHMII OIMTOK, 3amajybHi Ta MPOTHM3aNaIbHI LMTOKIHM — iHTepreiikin 6 i 10,
npocrarmauuH E, katamasa, cynepokcuaiincMyTasa, peakTaHnTu Tio6ap6irypoBoi KucmoTu.

Pesynprarn. 3a pe3ymbraTaMu JOCTiIKeHH BCTAaHOBJIEHO, 110 3aCTOCYBaHH:A HOBOI (hapMal|eBTUYHOI KOMIIO3MILii y popmi
Tab/IETOK Ha OCHOBI CYXOT0 eKCTPAKTYy JIMCTA aipy i KBepIleTUHY HOpMasisye MOKa3HVUKM 3amaneHHsA — C-peaKTUBHUIT 61710K,
npocrarnauiuH E,, inTepreiikin-6, mpoTusamanbHoro inTepneiikina 10, mepekucHoro okucHeHHs ninifiis — TBK-peakranris,
NIOKa3HVMKY aHTMOKCUJATHOTO 3aXVCTY — CYIEePOKCUIUCMYTasy i KaTaasu.

Bucnoskn: 1) HoBa hapmanieBTiaHa KOMIIO3MIIis y popMu Tab/Ie TOK Ha OCHOBI CYXOT0 eKCTPAKTY IUCTA aipy i KBepIIeTUHY
BUSIB/ISIE IIPOTU3AIIATIBHUIL | aHTMOKCUIAHTHII eeKTH AK Ipy NpOodiTaKTMYHOMY JTIKyBaHHI acIipMHOBOTO Ypa’KeHHs
IIUTYHKA, TaK i IpOoQiNIaKTUYHO-TKyBalIbHOMY PeXMMi 3aCTOCYBaHHA HPM CIMPTO-TIPEAHI30I0HOBOMY YpaKeHHI LITyHKa y
mwypis. 2) [IporusananbHi BTacTMBOCTI HOBOI (papMalieBTIYHOI KOMIIO3ULlii y popMi TabneToK Ha OCHOBI CYXOTO eKCTPAKTY
JIACTA aipy 1 KBeplLleTHHY [TOB I3aHi i3 3MeHIIIeHHAM PiBHIB ITpo3anaJbHIX MapKepiB roCTPOro i xpoHiuHoro sananeHHs — CPB,
IL-6, PGE,, i mifjpumeHnsaM piBHA MpoTH3ananbHOro mutokiny IL-10. 3) ®apmanesTiaHoi kommosutii y dopmi Tabmerox
Ha OCHOBi CyXOTO €KCTPAKTY JIUCTS aipy i KBepLeTUHY BUAB/IAE aHTMOKCUIAHTHI BIACTUBOCTI MIJIAXOM 3MEHIIEHHs PiBHA
npoaykTis ITOJI i migBuienHa kinbkocTi kaTanasu i COJ, Aki BigHOCATBCA fo cuctemu AO3.

Kirouosi cnoBa: pitorepamnis, HII3II-racTpormaTii, BUpaskoBi ypaskeHH: IITyHKa, POCIMHHI eKcTpakTy, Acorus calamus,
IpoTH3anaabHa AKTUBHICTD, AaHTMOKCUJAHTHA aKTUBHICTD, IonieHosm, ¢praBoHoiny, edipHi oii.
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MpoT1aananbHi Ta AHTUMOKCUAAHTHI BNIACTUMBOCTI HOBOT pAPMALEBTUYHOT KOMNO3ULIT Y dopmi TabneTok Ha OCHOBI

CYXOro eKCTPAKTY JIMCTS aipy | KBepLETUHY

AKTyanbHICTh. 3axBOPIOBAHHA IJTYHKOBO-
KMIIKOBOI'O TPAKTY € OJJHI€I0 3 HAMIIOIIMPEHIIINX
TPyl Iaronoriii y cBiri. 3a mporHosammu
BcecBiTHBOI  OpraHizaiii OXOpOHM 3[JOpOB’A
y XXI cronmitTi XBOpoOM oOpraHiB TpaB/IeHHS
MOCIJaTUMYTh OffHE 3 IIePUIUX MICUb Y CTPYKTYpi
3aXBOPIOBAHOCTI Hace/IeHHsA HapiBHI i3 cepleBo-
CYIVHHVMMI 33aXBOPIOBaHHAMU. BifgmosigHo po
CyYacHUX CTaTUCTUYHMX HaHuX Oinbire 40%
HaceJIeHHsI 3eMHOI Ky/Ii CTpa)KfIa€ Bifi XBOpOO
nTyHKoBO-KuimkoBoro tpakry (IIKT) [1]. o
HaOIbII  PO3MOBCIOKEHNX  3aXBOPIOBAHb
BigHOCATbCA racTput, HII3II-ractpomnatii Ta
BIPa3KOBi ypakeHH: LIUTyHKa [2, 3].

Ha cporogui y dapmakoreparmii 3amaapHUX
i BMPA3KOBMX 3aXBOPIOBaHb LIJTyHKa
BUKOPUCTOBYETHCSA LIVPOKMI CIIEKTP
BUCOKOE(EKTVBHUX CHHTETUYHUX JIIKapChKUX
3ac006iB, AKi B TOI ke Yac He 1036aByIeHi Mo6iYHIX
eextiB [4]. Hanmpmkmazg, mmpoko Bimomuii
inri6irop mportonnoi nommu (II1I1) - omenpasor,
Moxe crnpusaty 3apaxenHo Clostridium diffi-
cile [5], BuKknuKaTu TpuBami BUpasKyu B POTOBIi
HOPOXKHUHI, YTPyZHEHe CeYOBUIYCKaHHS, Oi/b y
M’s13ax ab0 Cy[joMM, 3HIJDKYBAaTy BCMOKTYBAHHS
JIEBOTUPOKCUHY i 3aj1i3a, iHyKyBaTy MeTabomi3m

nosapTany, agonypuHony [6]. Tomy momryk
HOBUX  e(eKTMBHMX, MAJIOTOKCMYHUX  Ta
JIETKOJOCTYIIHUX  JIIKapcbkux 3acobiB  (JI3)

3QJIMIIAETHCA AKTYaJbHMM INUTAHHAM CYy4acHOI
dapmanii. [ ocobmmBe Micue TyT 3aiiMalTbh
JI3 pOCIMHHOTO NOXOMKEHHA 3aBHAKYU Oi/bIn
M SIKOMY Ta KOMIUIEKCHOMY edekTy [7, 8].

Kopenesuma aipy 3suuaiiHoro (Acorus cala-
mus) 3[aBHa BUKOPUCTOBYIOTbCSI y TPafMIiliHi
Ta HApPOAHIN MeIMUMHI I JNiKyBaHHSI XBOPOO
KT y cknani pocnuunux 360pis («factpodir,
«Jletokcudir»), HacrosHOK («Ilomidiron») abo
xomiiekcHux JI3 («Bikaip», «Bikanmin»). 3mina
IapajiurMy  CTaB/IEHHA JI0 HAaBKOJIMIIHbOTO
cepeloBUINa, 110 IOJIATA€ B IIE€PEXOfl Bif «6epy,
o XO04y» MO «30epexeMO Te, IO MA€EMO, i
Oymemo paljioHaIbHO BYKOPVCTOBYBATI»,
CIIOHYKaJIa NOCIIJHNKIB 3BEPHYTH yBary Ha iHIIi
YaCTVHM POCIVHM, 30KpeMa Ha ii muctsa [9, 10],
AKl 3a XIMIYHMM CK/IaZioM [IIOYMX pEYOBUH He
HOCTYMAITbCs KopHeBMIam [11].

3BakaouM Ha (apMaKOIOTiYHUII MOTEHIIiasn

Acorus calamus L. Ta BigcyTHicTh mikapchKux
3aco06iB  Ha  (dapMaleBTMYHOMY  PUHKY,
BUTOTOB/IEHUX 13 IIi€l POCAMHHOI CUPOBUHIU,
Ha Kadenpi 3aBopcpKoi TexHosoril mikis HPay
(M. XapkiB) mip kepiBHunTBoM npod. Pyban
O.A. 6yma pospobneHa HoBa ¢apMareBTUYHA
KoMIT0311isl y hopMi Tab/IeTOK Ha OCHOBi CyXOro
€KCTPaKTY JIACTA aipy 1 KBEpLIETUHY, fAKa 1 cTana
IIpeMETOM HAIOTO JOCITiIPKEHHS.

Hine: TOCTigNTI IIpOTU3AIAJIbHI Ta
AQHTMOKCUJAHTHI BIacTMBOCTI HOBOI (apmMa-
LeBTUYHOI KoMmmosuuii y dopmi Tabmerok

Ha OCHOBI CYXOrO €KCTPaKTy /aucTa aipy i
KBEPLIETVHY Ha MOJENAX aCHipMHOBOIO Ta
CIMPTO-TIPENHI30IOHOBOTO YPa)K€HHA HTyHKA.

MATEPIAJTINI TA METOIM

IIpornsamanbhi Ta AHTUOKCUJIAHTI
B/IaCTMBOCTI HOBOI (hapMalieBTUIHOI KOMITO3MIIi1
y dopmi TabmeToK Ha OCHOBi CYXOro €KCTPaKTy
JIUCTA aipy 1 KBepLETUHY, 3 YMOBHOK Ha3BOIO
«AipTiH», JOCTII>KyBa/lnCcA Ha MOJENIAX CIUPTO-
npepHizononosoro  [12] i acmipmHOBOrO
[13] ypaxeHHsA UUIyHKa Yy IypiB LUIAXOM
BU3HAUYEHHA 1 OLHKM OiOXiMiYHMX IIOKa3HMKIB
KpoBi  mpyu  mpodinaKTUYHO-ITiKyBaJTbHOMY
Ta NpO(DITAKTMYHOMY pEeX)MMaX BBeNEHHA
BigIOBigHO.

QapManeBTMYHOI KOMIIO3MIII Ha OCHOBI
CYXOro eKCTPAKTy JIACTA alpy 1 KBEpLETUHY, L0
IOCIPKYETbCA, Ma€ HACTYIIHUI CKIaf: y AKOCTI
AKTUBHMX IHTPENI€EHTIB — CYXUil eKCTPAKT JIUCTH
aipy s3BudyaiiHoro (34%) Ta TBepAy AuUCIeEpCiio
KBepLeTnHy (25%), HOCIiil-BONOTOperynIATop i3
cymimi MikpokpucraniuHoi nemonosu (20%)
Ta KpocrosinoHy (10%), mesiHTerpaHT Harpiio
Kpockapmenosy (9,5%), /yOpuMKaHT Harpiio
creapundymapar  (1,5%) [14]. OcHoBHMMU
6i07IOTiYHO aKTMBHMMM PEYOBMHAMU CYXOTO
eKCTpaKTy NMuCTA aipy € edipHi onii, praBoHOIAN,
nonidenonn, GpeHoNMbHI CIIOTYKM, aMiHOKUCTIOTH
[15], sixi MaroTh IpOTHM3aIaNbHi, aHTMOKCYU/JAaHTHI,
AHTUAIIONTUYHI, HIPOTUMIKPOOHI, remnaro-
IIPOTEKTOPHI, HEMPOIPOTEKTOPHI, pernaparuBHi
BacTuBocTi [16, 17].

ExcnepumenTtu 6yno mpoBefeHo Ha 60 6imux
HeTiHIHUX IIypiB, sKi OyaM pO3HOAiNeHi i
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KO>XHOI MOfIe/li Ha 5 IpyII 10 6 TBapyH B KOXKHII:
I-a rpyma - iHTaKTHUJI KOHTPO/Ib — TBapUHU
IIOICHHO OTPMMYBA/Ii BHYTPIIIHbOIITYHKOBO
0,9% posumH Harpito xmopupy (Posumn md
indysiin «Harpito xmopua» TOB «IOpis-Papm»,
UA/8331/01/01) B mosi 1 mn/100 r (ockinmbku
OOCIIPKEHHs IPOBOAVINCA B Pi3HMII 4ac A
KOXKHOI ~ eKCIIepMMEHTa/IbHOI ~ Mofeni  Oyn
cdopMoOBaHi OKpeMi Ipyny iHTaKTHUX TBapyH);
2-a Tpyna — KOHTpOJIbHA IIaTO/IOTiA — TBapUHU
3 TOCTPUM CHVPTO-IPENHI30/IOHOBMM  a60
aCIipMHOBMM YpaXeHHAMM LIIYyHKA; 3-4 Tpyna
- JoCifHa rpyma - TBapuHU, AKUM Ha (OHi
MOJIEZIBHOI ~ IATOJIOTi, BHYTPIIIHbOLITYHKOBO
BBOJIVIM CYCIIEH3iI0 JOCTiTHOI apMarieBTUIHOI
KoMmo3uiii «AipTiH» B m03i 30 MI/Kr cyxoro
eKCTPaKTy JIUCTA aipy + 5 MI/KI KBepLeTUHY;
4-Ta rpyna — rpyna HOPiBHAHHA — IIypu, AKi
Ha (¢OHI MOJenbHOI IATONOril, OTPUMYBAJIN
BHYTPIIIHPOLIITYHKOBO ~ CyCIleH3ilo  TabieTok
«Bikaip» («Bikaip» ITAT «KuiBmenmnpemnapar»/
[TAT «lammudpapm», UA/4946/01/01) B posi
60 MI/Kr; 5-Ta rpymna — rpyna opiBHAHHA — LIypH,
AKi Ha QOHi MOJeNTbHOI MATOJNIOrii, OTPUMYBAJIN
BHYTPIIIHPOLIJTYHKOBO ~ CyCIleH3ilo  TabieTok
«Omemnpason» («Omenpason-Tesa» Tera ®apma
C.JLY,, UA/15152/01/02) B mosi 1,2 Mr/kr.

[Ipn MopentoBaHHI AaCHipMHOBOIO Ypa’KeHHA
LUIYHKA LypaM 2-5-1 Ipyll 1IOAEHHO Ha IPOTA3i
5 [HIB BBOAMIN CYCIIEH3II0 alleTU/ICaailnIoBOl
kucnotn (ACK) B pmosi 200 mr/kr («Acmipus»
Baitep bBirrepdensy Im6X, UA/4018/02/02).
dapmarneBTHYHY KOMITO3ULIit0 «AipTiH» (rpymna 3)
i mpenaparyu nopiBHAHHA (rpyna 4-5) BBOAWIN 3a
30 xBuuH jo BBeneHHA ACK (mpodinaktmanmit
pexxum). Ha 5-uit meHp ekcmepumeHTy, depes 1
ropuuy micna BBefieHHA ACK TBapmH BUBOAMIN
3 JOCHI/PKEHHA IIifi TiONeHTa/lI0BMM HAapKO30M
(modinizarmiaposunHymIAin ekt « TionenTam»
[TAT  «KwniBmepgupenapat», UA/3916/01/01)
[13].  YpaxeHHsa muryHKa, iHpgykoBaHe ACK,
PO3ITIAZIAETBCA K ITAaTOMOP(OJIOTiYHA MOJENb
XPOHIYHOI BMPA3KM, L0 MA€E KIIIHIYHI Iapanei
y MaLi€eHTiB, AKI TpuUBaIuil 4Yac IPUIMAIOTH
anetmicaninuioBy kucnory [11]. Came Ttomy
Hamy OyB oOpaHMil NPOQIIAKTUYHUI PEXUM
BeJJeHHA JOC/Ti/KYBaHOI KOMIIO3MIIiI i IpenapariB
MIOPIBHAHHA.

Hocnimxenns epeKTMBHOCTI papMaleBTIYHOI
KoMIosunili  «Aiprin» 1npu npodimakTU4HO-
MIKyBa/IbHOMY PEXNMI BBE[EHHs IPOBENEHO Ha
MOfie/li  CIIMPTO-IIPENHIS0IOHOBOIO  YPaXKEHHA
LITYHKA, fKa BiJHOCUTbCA [O  «TOCTPUX»
eKcllepuMeHTanbHnx Mogeneit [12]. Ilepmi 3
OHI EKCIEepUMMEHTY IypaM MAOCIIgHOI Ipymu i
TPyl NOpPiBHAHHA BBOAWIM (PapMaleBTUYHY
KOMIO3uIi0 «AipTiH» i mpenapatu «Bikaip» i
«OMmenpason» y BignoBifHux posax. Ha 4-mit
JleHb  eKCIIEPMMEHTY MOJENIOBalN  CIIMPTO-
IpEJHI30IOHOBE  ypaKEHHA  NIITyHKa,  fAKe
BiITBOpIOBA/IY IIJIAXOM BHYTPIIHbOLITYHKOBOIO
BBEJEHHA CyMillli PO3YMHIB IIPEHI30NIOHY
B po3i 20 wmr/kr («Ilpepuizonon-lapHuiisa»
[IpAT «®DapmaneBTnyna ¢ipma «[JapHUIIAY,
UA/2587/02/01) Ta 80% eTwioBOro Cnmpry B
1osi 0,6 M Ha 100 r macw Tina mypa [12]. Yepes
1 roguuy miciA MOJENIOBAHHA IIATOJIOrII Ta Ha
5-y no0y eKCIepMMeHTY BBORWINM [JOCTITHY
KOMIIO3MIIII0 Ta Ipenapary MOPiBHAHHSA, ICIA
4oro 4yepes 4 TOAVHM TBAapUMH BUBONUIN 3
JOCTIiPKEeHH TIiJ] TiOeHTaoBUM Hapko3oM [18].

[TpoTusananpHy aKTUBHICTh papMarieBTUIHOI
KOMIIO3MLII «AipTiH» i IpenapariB NOpPiBHAHHA
JOCTIKYBa/IN IUIIXOM 610XiMiYHOTO BUSHAYEHHS
3arajipHoro 6inka, C-peaktuHoro 6inka (CPB),
npocrarnanuny E, (PGE)), inTepmikiny 6 i
10 (IL-6 i IL-10). PiBenp 3arampHOro 0inka B
CUpOBaTIi KPOBi 111ypiB BU3HAa4a/IM 3a JOIIOMOT 00
biypetroBoro Mmetony [19]. Iloxasuukum CPB,
IL-6 Ta IL-10, PGE,, y cupoBatui KpoBi miypis
JOCTIKyBaI 32 JOIIOMOT 010 iMyHO(pepMEeHTHOTO
ananisy (ELISA), 3 Bukopucranusam Habopis Rat
CRP ELISA Kit, Rat IL-6 Ta IL-10 ELISA Kit, Rat
Prostaglandin E2 ELISA Kit srigHo iHCTpyKIIiit.

AHTUOKCHJIaTHI ~ BIAcCTMBOCTI  «AipTiHy»
BMBYa/IM IUIAXOM BU3HAUY€HHA II0KAa3HMKIB
peakTaHTiB 3 TiobapbiTypoBoro kucnorow (TBK-
PIT), xatanmasu, cynepokcuppucmyrasu (COJI) B
cuposarui kposi. PiBenb TBK-PII i akTuBHIicTDH
KaTajia3¥ BM3HAyaJaM 3a [OIOMOIOI MeTOfa
criekTpodoroMeTpii mpu HOBXKMHI XBWI 5
32 uMm [20] i 240 um [21] BignosigHo. ITokasHuKM
CO]l y cupoBariii KpoBi 11ypiB BUBYa/IM 32 JJOIIO-
Morow iMyHodepmentHoro ananizy (ELISA) 3
BuKopucTaHHAM Rat Superoxide Dismutase ELI-
SA Kit srigHo iHCTpyKIil.
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JocCmi>)KeHHs TpOBeeHI 3 HOTPUMAHHAM
II0JI0’KEeHDb «EBPOIeicbKOI KOHBEHIT PO 3aXMCT
XpeOeTHIX TBapMH, AKX BUKOPVCTOBYIOTDb ML
€KCIIEpYMEHTA/IbHNUX 1 IHIIMX HAayKOBUX Lijein»
(Crpac6ypr, 1986 p.), ’KeneBcbkoi KoHBeH1ii «In-
ternational Guiding principles for Biochemical re-
search involvinganimals» (Geneva, 1990) ta srigHo
i3 3arapHMMM DOPUHLUIAMM e€KCIePUMEHTIB
Ha TBapMHAX, CXBajleHMMM HamioHanpHUM
KoHrpecoM 3 Oioetmkm (Kwuis, Ykpaina, 2001).
KepiBHMIITBO 3 [OIZIANY Ta BUKOPUCTAHHA
ab0paTOPHUX TBAPUH 3aTBEPHKEHO KOMICi€0
3 6ioetuku HarmionampHoro ¢apmareBTUYHOrO
yHiBepcuteTy (mporokon Ne 4 iy 02.10.2020 p.).

CratucTyHy 06poOKy OTpUMaHKX Pe3y/IbTaTiB
IIPOBOAVIII  METOAOM  AUCIEPCITHOTO — aHasi3y
ANOVA (one-way), mpu mOpiBHAHHI BUOIpoOK
— Kpurepiit Mana-YiTHi npu piBHi iMOBipHOCTI
p <0,05 [22, 23]. Insa cratucTMYHOI OOPOOKM
BMKOPMCTOBYBajIach IIporpama Statistica 6.0.

PE3V/IBTATU TA IX OBTOBOPEHHA

Hecrepoigni  mporusamanbpHi — IpenapaTtu
- HII3II (ACK, iHgoMeranuH, KeTOpOJaK,
AnKIoQeHak), ITIOKOKOPTUKOCTEPOifN
(nmpenHi3onoH, JleKCaMeTa30H) MOXYTb

BUK/IMKATU YPpaKEeHHA LIJIyHKa — BiJj racTpomnarii
Jio BUpasku [24].

B excriepyMeHTa/IbHIN TacTPOEHTEPOIIOTiI IIN-
POKO 3aCTOCOBYIOTbCA MOJE/ MEIVKaMEHTO3HO
IHIYKOBAaHUX yPa)XeHb IJIyHKa Ji/IA BUBYEHHA
IaToreHe3y BUPA3KOBOI XBOpOOM Ta OLHKU

edexkTuBHOCTI racTpOIPOTEKTOPHUX 3a-
co6iB. OpHi€ero 3 HaWOIBII  HOMIMPEHNUX
Mojenell € ypaxeHHda, cupuunHeHe ACK.
Ileit  BapiaHT  MOJeNIOBaHHA  BigoOpaxkae
KIIHIYHY  KapTMHy Yy  Tali€eHTiB,  AKi
TPUBAJIO  BXNBAIOTb  HECTEPOIJHI  IPOTU-
samanbHi  3acobu. ACK iHpykye posBMTOK

racTpoIarii, Mo CYNPOBOMKYETbCS (POKATBHUM
HEKPO30M C/IM30BOi 000/I0HKY, 1i jecKBaMalli€o,
a TaKOXX YTBOPEHHAM TIE€MOpATIYHUX epos3iil i
BUPa3KoBUX HedekTiB. 3HVDKEHHS KUCIOTHOCTI
IIUTYHKOBOTO COKY IIpM IIbOMY IIOB’sA3aHe 3i
3BOPOTHOIO 11 y3i€r0 i0HiB BOJHIO, I1I0 JOATKOBO
noripmye craH  ciamsoboi.  Mopen»  ACK-
IHIIYKOBAaHOI BMPA3KM BBaXKAE€TbCA aleKBAaTHUM

BiZfoOpa’keHHSAM XPOHIYHOI BUPa3KOBOI XBOPOOU
mopyay [12, 13].

Jfo Mopenenn TOCTPUX eKCIIepUMEHTAaTbHUX
YPa’keHb LITyHKa HaJIeXNTh CIIMPTO-
IIpeHi30/I0OHOBa  MOfielb, sAKa Iepenbadae
KOMOiHOBaHe  BBeJleHHS IIPEeNHI30NI0OHy  Ta
etunoBoro crupry [12]. Ilaronoriuni 3miHu
dbopmyoTbCsT BXKe duepe3 24 TOAMHM IC/A
BBEJJEHHA  YIIKO/DKYBa/JbHUX  areHrTiB. lla
MOfielb  Ma€ KOPOTKOTpuBanmii repebir i
BUKOPUCTOBYETHCA MEPEBAXXHO I JOCHI/IKEHD
npodinakTMIHOI abo npodinakTryHO-
TKyBaIbHOI fiii ppapMaKOIOTiYHUX IIperaparis.

TakuMm uMHOM, Pi3HI eKcCIepUMeHTaJIbHi
MoOfiel, 110 BUKOPUCTOBYIOTbCA B [JOCTI/KEHHI,
NO3BOJIAIOTh BMBYATU AK TOCTPi, TaK 1 XpOHivHI
dbopMu ractpomartiii Ta €pO3MBHO-BUPA3KOBUX
YPa’KeHb LITyHKa.

IIp  BiATBOpEeHHI  €KCIEPUMEHTAIbHOIO
acCIipMHOBOIO Ypa)k€HHA IIJIYHKA y CUPOBATIi
KPOBI 1[ypiB Ipynyu KOHTPOJIBHOI MATO/OTii 6y/n
OpuCyTHi yci 6ioXiMiyHi NOKasHMKM TOCTPOroO
sanmaneHHs (ta6bmumsa 1): Ha 19,5 % 3HM3KMBCA
piBeHb 3arajpHOrO Oi/IKY BiTHOCHO IIOKa3HMKIB
LIypiB Ipyly iHTaKTHOTO KOHTpONA; B 8,3 pasu

(p < 0,05) 36impmmBcsa piBenp CPb -
rocTpo¢a3oBOro 6inKa, CHHTe3 IKOT0 aKTUBYEThCS
y IeviHNi Mmifi BIUIMBOM  IIPO3alajabHUX

LIMTOKIiHIB, epeBaKHO IL-6, a migBuUILEeHHA 110TO
KOHI|€HTPalil CBiIYNTD IIPO HAABHICTb AKTVIBHOTO
3aIajsibHOTO TIpouecy [25, 26].

Takox Oymo BU3HAYeHO 1 JOCTOBipHe
(p < 0,05) BigHOCHO IHTaKTHMX TBapuH
MiBUILIEHHA B 2,6 pas3a piBHA IJIEMOTPOIIHOTO
unTokiHa IL-6 , AKnil Biflirpa€e K/IHO4YOBYy pO/b y
PO3BUTKY CUCTEMHOI 3anajIbHOI Bignosizi [27] i B
2 pasu PGE2 - Bax/mmBoro mMefiiaropa 3amnaneHHs,
AKI CUHTE3YIOTbCA 3 apaxifloOHOBOI KUC/IOTU IIif
niero pepmentis nuknookcurenasu (IIOT). PGE2
Ipy 3amajieHHi CaM30BOI OOOJIOHKM IIUTYHKA
(COIII) moxxe BUABIATY PisHi edeKTu: 3 OHOTO
60Ky, BiH nigrpumye niricicts COILI, 3 inmoro
— MOXX€ CIPUATH PO3BUTKY 3alla/ieHHdA, eposiil i
BMPA30K y BUIAAKy HaamipHoi aktusanii IJOI-
2, AKa BUHMKAE IIPY TPUBAJIOMY IIOLIKOJ KEHHI
COII (28], mo i cmocrepirajocsi y TBapuH
KOoHTponbHOI rpymu. ITpu npomy Ha 33 % (p <
0,05) 3meHmmBcs piBeHb IL-10, AK1ii € BOXIMBUM
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Tabnuys 1

3MiHM TOKa3HMKiB IPOTU3ANATbHOI AKTUBHOCTI (papManieBTMYHOT KOMIIO3UIIil « AipTiH» Ha Moferni
acHipMHOBOro ypa)keHH: IIUTYHKA Y IIYPiB Ha 5 700y AOCTimKeHHA npy NPoQiTaKTUIHOMY
peXuMi BBeIeHHA

Excniepumen- .
TabHi rpynu/ Sa‘ranbnmn CPE, IL-6, ur/mn IL-10, ir/mx PGE2,
010K, I/11 mr/n /M
NOKa3HUKU
IaTakTHUI 73,50 1,36 50,29 56,79 223,54 +
KOHTPOJIb +1,88 +0,09 +0,42 + 1,02 2,90
KonTponbHa 59,12 11,24 131,26 38,12 416,64 +
IIaTOJIOTis +2,74* +0,33* +0,81* + 0,66* 2,85%
Tocrixsa rpyr 69,12 1,55 51,20 59,09 230,14 +
8 ?X HTii»py a +1,55 +0,10 +0,32 +0,38 1,74
p >k *k [ 4t k4t 4 k4[4 4t k4t [t
Ipyma nopis- 65,30 3,59 77,43 45,59 249,42 +
HSHHS — + 1,25 +0,11 + 1,00 + 0,56 2,70
«BiKa'l'p» * */X-X- >(-/>(->¢> X'/)F)(- >(-/>(->F
Ipyma nopis- 67,47 1,62 90,30 44,12 304,77
HSAHHSA — + 1,61 + 0,09 + 0,61 + 0,35 + 3,03
Owmenpason * % *k * [k * ek * [k

IIpumitka: p < 0,05: * — BiTHOCHO iHTaKTHOTO KOHTPOJIS; ** — BiTHOCHO KOHTPO/IbHOI MATOMOTIi; # — BiTHOCHO

«Bikaipy»; ## — BigHOCHO OMenpasony

NpOTU3all/IbHMM  LUMUTOKIHOM, IO  Bifirpae
LIEHTPA/IbHY POJIb B Pery/nALii iMyHHOI BiJIIOBifj,
3HIDKYIOYM piBeHb 3allaJIbHUX IIpOLEeCiB i
00MeX YUy MONUIKOKEeHHS TKaHUH [29].

[Ipn BBepeHHi (apMaleBTMYHOI KOMIIO3MIil
«AipTin» BCi HOCTIKyBaHi MOKa3HUKU
IpOTU3aNaJbHOI ~ aKTMBHOCTI  HabmpKamucs
[o piBHA iHTaKTHMX WypiB i Oynmm mocToBipHO
KpallMM 32 IIOKa3HMKM IypiB KOHTPOJIbHOI
rpyny i mpemapaTiB mopiBHAHHA (Tabmmusa 1):
CPb B 7,3 pasa HIKYUM BiTHOCHO KOHTPOJIbHOI
maTonorii i B 2,3 pasa BiJHOCHO IIpemapary
nopiBHsAHHA «Bikaip» (p < 0,05). IloxasHukn
nposamanbuux IL-6 i PGE2  pmocrosipHO
3HMU3WINCA B 2,6 i 1,8 pa3a BifIOBiAHO BifHOCHO
TBapuH 0e3 JiKyBaHHA, i 6yay HypKInMM Ha 34%
i 8% BigHOCHO «Bikaipa» Ta 43% i 25 % BigHOCHO
«Omenpaszoma» (p < 0,05). ITpn npomy IL-10,
AKOMY IIpUTaMaHHI IPOTU3aNaabHi BIaCTUBOCTI,
nigHABcA po piBHA 59,09 £ 0,38, mo Oymo B 1,5
pasa Bulle 3a KOHTPO/JIbHUX TBAapMH Ta Ha 23% i
26% BuIle HDXX Y IIYPiB, 110 OTpUMYBaIu «Bikaip»
i «Omenpason» (p < 0,05).

[Ipn €KCIIEPUMEHTA/IbHOMY CIUPTO-
IIPEAHI30/IOHOBOMY Ypa)ke€HHi IIJIyHKa y LIypiB
TPyIy KOHTPOJIBHOI IHaTosorii 6y/0 BU3HAYEHO
HACTYHHI  3MiHM  OioXiMiYHMX  ITOKa3HMKIB
CUpOBaTL[i KPOBi BiJHOCHO TBapMH iHTAKTHOT'O
KOHTpO/Is (Tabmuis 2): piBeHb 3arajpHOrO 6ijKa,
IL-10 i PGE2 sumsmmuca Ha 30%, 29% i 49%
BigmosigHo, CPB, IL-6 s6impmiminca B 5,9; 2,4
pasu BipnosigHo (p < 0,05).

BBemenns  ¢dapmaneBTMYHOI  KOMITO3MIIii
«AipTiH» YMHMIO TIO3UTMBHMII BIUIMB Ha
IIOKA3HMKM TOCTPOTO 3allajJieHHs, BUKIMKAHOTO
BBEJEHHAM CIMPTO-IPEJHI30IOHOBOI  CyMinii
(tabmuna 2): IL-6, IL-10 Ta PGE2 mabmmxanucsa
10 3HaYeHb {HTAKTHOI IPynM Ta JOCTOBipHO (p <
0,05) BimpisHsIMCA Bif KOHTPOIBHOI IATOJOTiI
1,7; 1,5 ta 1,8 pasa signosigHo. Ilpemapatu
nopiBHAHHA «Bikaip» 1 «Owmenpason» Takox
BUAB/SUIM fOCTOBipHI (p < 0,05) BigmiHHOCTI
BiTHOCHO KOHTponbHOi maronorii: IL-6 6ys
HIDKYMM Ha 17% i 21%, 1L-10 — BumuMm Ha 13%
i 21%. Bmict PGE2 y pedepenTHUX npemnaparis
BOCTOBipHO miagBMIUBCA Ha 19% i 29% BigHOCHO
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Tabruys 2

3MiHU TOKa3HMKiB HPOTU3aNATbHOI AKTUBHOCTI (papManieBTMYHOT KOMIIO3MIIiI « AipTiH» Ha Moferi cnup-
TO-TIPeHi307I0HOBOTO Ypa)kKeHH HITYHKA y IyPiB Ha 5 [00y AOCTiKeHHs Ipn
NpoQiTaKTUYHO-TiKyBaTbHOMY PeKMMi BBeJeHHS

Excnepumen- .
TaNbHi rpynu/ Sal.ranbnnn CPB, IL-6, ir/mn IL-10, or/mn PGE2,
Oi/10K, /11 Mr/ix /M
IOKAa3HUKI

IarakTHNNI 74,64 1,78 56,32 62,12 240,04
KOHTPOJIb + 2,08 +0,16 + 1,56 + 1,20 + 3,79
KonTtponbaa 52,03 10,64 136,26 43,95 123,30
aTOJIOTiA +2,38% +0,76% + 1,69* + 1,22%* + 5,08*
Tocigsa rpyma 70,34 8,42 78,30 67,59 248,64
o Y +2,34 +0,16 +0,99 +0,79 +1,25
p % */**/## */**/#/## **/#/## **/#/##
Ipyma nopis- 65,55 8,89 94,47 59,09 152,75
HAHHA — «Bika- + 0,85 + 0,26 + 1,59 + 0,81 + 2,51

'l‘p» X»/X'X- >('/>(->F X’/X‘X’ p g >(-/>F>(-
Ipyma nopis- 67,61 10,61 98,43 53,29 174,77
HaHHsA - Ome- + 0,99 +0,19 + 0,69 + 0,95 + 8,60

HpaSOH >('/>('>(- * >(-/>('>(- X'/X'X' >(-/>('X'

[Tpumitka: p < 0,05: * — BifHOCHO iIHTAaKTHOTO KOHTPOJ; ** — BITHOCHO KOHTPOJ/IbHOI IATOJOTi]; # — BifHOCHO

«Bikaipy»; ## — BigzHocHO OMenpasony

KOHTPOJIbHOI IIaTO/Orii, aje B TOW e 4Yac
3QIMIIABCSA HIDKYMM 3a IHTakTHy rpymy (p <
0,05). OcobnmBy yBary IpUBEpHYIN pe3y/IbTaTy
BusHadyeHHsa CPB. B ycix gocnigaux rpymax BMicT
CPb 3anumaBca JOCTOBIpHO BUMCOKUM BiJHOCHO
LIypiB I'Pyny iHTaKTHOTO KOHTPOJIS, 110 MOXXHA
MIOSICHUTY ITPOBE/IEHHAM B/3HAY€HH A IIOKa3HMKIB
KpoBi 4epe3 24 TOAVMHM IICAA MOJEIIOBAaHHA
aTOJIOril, KOIM caMe TO9YMHAE IIigBUILEHHS
CPB, ax mokasHmKa mi3HbOI a3y 3arajeHH:A
[30]. IIpy upomy B rpymax ¢apMameBTIYHOI
KOMIIO3MII «AipTiH» 1 Ipemnapary NOpPiBHAHHA
«Bikaip» piBenb CPD Bce >x Taky 6yB HOCTOBipHO
HIDKYMM HDK y mypiB 6e3 jikyBaHHA Ha 21% i
16% BignosigHo (p < 0,05).

[Ipn TOCTiIKeHHL AHTMOKCUTAHTHUX
B/IACTMBOCTel (Tabmuus 3) IOKasHUKY INypiB
Ipyny  KOHTPOJIBHOI  IATOJOTII  JJOCTOBIpPHO
BifpisHABCcA  Bif  iHTakTHOI Tpymm. Ilpm
acmipyMHOBOMY ypaKeHHI IIIyHKAa IIOKa3HUK
[TIOJI - TBK-PII 36impmmBca B 1,8 pasa, a
mokasHuku AO3 - karanaza i COJ] sHusmmmcs

B 2,6 i 2,1 pasa Bigmosiguo (p < 0,05). Ilpu
CIMPTO-NIPENHI30/IOHOBOMY YPak€HHI IITyHKa
111 ITOKa3HVKM aHA/IOTiYHO Bipi3HAINCA MalKe y
2 pasn.

QapmaneBTMYHa  KOMHIO3uLiA  «AipTiH»
fOCTOBipHO BIUIMHYNa Ha mnokasHuku IIOJT i
AOC sK npu acnipMHOBOMY, TaK i Ipu CIMUPTO-
IIPeJIHi30/IOHOBOMY YpaXKeHHAX IITYHKa (TaO/IIs
3): kimpkictb TBK-PII sHmswmiaca BimHOCHO
IIOKa3HMKIB KOHTPOJIbHOI maronorili B 1,5 i 1,6
pasa, KOHLeHTpauisg mpoayKriB AO3 36inpumiacs
- Karanmasu B 2,5 i 1,8 pasa, COJ] - B 2 pasu
BipmosigHo (p < 0,05). [Tpn LIbOMY yCi IIOKa3HUKM
NOCTOBIpHO  BifipisHANNMCA  Bif  Ipemnaparis
nopiBHAHHA «Bikaip» i «OMernpason», 1110 MO>XKHa
MOSCHUTY MPUCYTHICTIO B CK/Ia/li JOCTIIKYBaHOI
KoMIIo3uIjii (IaBOHOIla 3 AHTUOKCUIZAHTHUMMU
BJIACTUBOCTSAMM KBEPLIETHHY.

JJ0 OCHOBHUX Me€XaHi3MiB IOIIKOJXYBa/IbHOI
nii HIT3IT va COIII BigHOCATBCA: 1) mpUTHiYeHHA
(bepMeHTy IMKIOOKCUTeHa3N-1, 0 NMPU3BOAUTD
710 3HVDKEHHSA CMHTE3Y 3aXVICHUX IIPOCTAI/IAaHIVIHIB
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Tabnuys 3

HTocmimKeHHsI aHTMOKCUFAHTHNX BIACTUBOCTEl (papManieBTUYHOL KOMIO3UIIiT «AipTiH» IPU acmipMHOBO-
MY i CHUPTO-NIPETHI30IOHOBOMY YPasKeHHAX INITYHKA

Excnepu- AcnipuHoBe ypaKeHHS Cnupro-npenHi30NoHOBe ypasKeHHs
MeHTaNbHi (5 mo6a) (5 mo6a)
rpymu/mo- TBK-PII Karanasa Ccof, TBK-PII Karanasa COJl
KasHUKN MKMOb/N MKMOIb/ HI/MII MKMOIb/NT MKMO/b/ HI/MIT
(xB X 1) (xB X m)
IHTaKTHMI 0,42 16,68 7,92 0,34 17,55 9,08
KOHTPOJIb + 0,04 +0,28 +0,19 + 0,02 + 0,65 +0,18
KoHTponbHa 0,76 6,38 3,78 0,69 8,70 411
TIaTOJIOTisA + 0,05* +0,17* +0,11* + 0,05* +0,35* +0,11*
Hocnigua 0,49 15,92 7,69 0,42 16,17 8,91
rpyma — +0,01 +0,28 + 0,07 + 0,04 +0,38 +0,13
«AipTiH» Xk ## I f## X # [ ## A E:E 4 ## Ry E+
Ipyma nopis- 0,64 12,34 5,14 0,55 13,61 8,36
HSHHSA — + 0,02 + 0,21 + 0,09 + 0,07 +0,27 +0,10
«BiKal’p» * [ * [ * [ * [ * [ * [
Ipyma no- 0,62 11,82 5,34 0,53 13,25 6,25
PiBHAHHA — + 0,01 + 0,24 +0,16 + 0,03 + 0,70 +0,21
OMeraSOH */** */X’* */X’* */X’* X’/X’* */**

IIpumitka: p < 0,05: * — BiTHOCHO iHTaKTHOTO KOHTPOJIA; ** — BiTHOCHO KOHTPO/IbHOI MTATOMOTii; # — BiTHOCHO

«Bikaipy»; ## — BigHocHO OMerpa3sory

(PGE2, PGI2), i, K HaCmmoOK, 3MeHIIEeHH
cekperii cmm3y i O6ikap6oHariB; 2) mpsma
nutotokcmyHa gisg HII3II, mo maroTh KMCIOTHI
B/IACTMBOCTI; 3) MifiBNUIIeHHA IPOHMKHOCTI CYAVH
Ta BUBIIPHEHHIO IIPO3alla/IbHUX LUTOKMUHIB,
sokpema IL-1, IL-6, L-8,TNF; 4) mopymeHH:A
Mikponupkynaunii [31, 32].

Mexanismn  momkomkenuas ~ COII g
[i€l0  IJIIOKOKOPTUKOIfiB MOB’s3aHi i3: 1)
raJbMyBaHHAM  aKTUBHOCTI  docdorninasu
A2, mo npusBOIUTb K 3HIDKEHHIO CUHTE3y
NPOTEKTUBHUX  IIPOCTAIJIaHMHIB,  cam3i i
OikapOOHATiB, IOpPYLIEHHI0 KPOBOIIOCTAYaHHS
COIll, cnoBinbHEHHIO pereHepalii emiTeniio;
2) TUpUTrHiYeHHAM  KJIITMHHOIO  iMyHiTeTy
-  3HIDKYETbCA  aKTMBHICTb  Makpodaris,
¢ibpobnactiB, ¢dakTopiB pocTa, HEOOXiTHUX
mna pereHepanii COIIl micna mnomkomkeHHS;
3) migBUIEHHSIM CeKpellil IUTYHKOBOTO COKY 3
nopganpuym nomkopxeHHaAM COILL, saxe 3amyckae
CUHTE3 IIpOo3aIagabHNUX IIpOCTAITaH/VHIB,
ocobmuBo E,, NpOHMKHEHHA iMYHO3a/leXHNUX

kmituH i IL, y Bracny mmactuaky COIII [32, 33,
34]. BaxxnuBy ponmb y mpoIeci HOMIKOMKEHHSA
COII BipirpaoTh i axkTMBHI (OpMU KUCHIO
(ADK), sKi MOCWIIOITh HepeKUCHe OKUCTEeHHS
MMifiB i copusroTh iHGinpTparnii HeitTpodimamu,
o e Oiyblle IMOINMO/I0E OKVICHE YIIKOJKEHH
[35]. 3amanbHi i gecTpykTuBHi mponecu B COIII
TAaKO>X BUHMKAIOTD IIiJI 1i€I0 CIMPTOBUX PO34IHIB,
AKi IPOHMKAIOTh KPi3b C/IM30BMIT Oap’ep LUTyHKa
po6AYN CMM30BY OOOIOHKY BpasiuBOK0 [0 [il
COJLAHOIKMCIOTU Taniencuuy. KpimToro, eTnnosnit
CIIUPT IIOPYIIYE Oa/TaHC AHTMOKCUJAHTHUX CUCTEM
y K/ITUHAX eIiTeliio LITYHKa, W0 IPU3BOANUTD 1O
MiJBUILEHOIO YTBOPEHHA CYIIEPOKCUIHMX aHIOHIB
i rifponepoKcMnbHMX papukaniB. B pesynbrari
HaKOIMYYIOTbCA IPOJYKTHI IIEPEKMCHOTO
OKMCHEHHS JIIJiB, 110 JOJAaTKOBO IOLIKOIKYE
CIM30BY OOOJIOHKY LITYHKA i CIpuA€E PO3BUTKY
IMaToJIOriYHMX 3MiH [36].

O1xe, IIpOBEMIeHHI TOCTIIKeHH A Ha
MOJIeNIAX TOCTPOTO 1 XPOHIYHOrO ypaKeHHs
IUIyHKa [pyM  NPOQIIaKTUIHO-TIKYBaJIbHOMY
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i mpodinakTMYHOMY  peXuMax  BBeJEeHHS
HOBOI (papmaieBTHYHOI KoMIo3uiii y d¢opmi
Tab/IeTOK Ha OCHOBI CYXOTO €KCTPaKTy JIMCTS
aipy 1 KBepLEeTMHY IIpOAEMOHCTpyBamu Iii
3IaTHICTh BIUIMBATM Ha OCHOBHI IaTOTeHeTMYHI
MeXaHisMu po3BUTKYy nomkomkeHHs COIII
nig piero HII3IT i IIIOKOKOPTMKOCTEpOIfiiB B
MO€NHAHHI i3 CIMPTOBUM PO3YMHOM, a came: 1)
3arobiraHHs CHHTe3y NPO3anaJbHOrO LIUTOKIHY
IL-6 i, mop’s3aHoro 3 HUM, 6inka rocTpoi dasu
samaneHHss - CPb; 2) mnigBuineHHA CHUHTe3y
NIpOTH3ANAIbHOrO UUTOKiHY IL-10, AKMUil 3HIKYE
piBeHb IpO3allaJIbHNX LMUTOKiHIB, NpuitMae
y4acTp B cuHTe3l (pakTopiB, 10 HifTPUMYIOTH
6ap'epuy ¢yukuito COIIl, Takux sAK MyLMHH,
10 MalTh 3aXVCHI BIACTUBOCTI IPOTU COJAHOI
KJC/IOTY LIUIYHKOBOTO COKY; 3) MOJYIATOPHMIA
BIIIMB Ha IIPO-/IPOTM3aNalbHNI IPOCTATIaHIVH
E2; 4) npurnivenns nporeciB [10JI - 3HMKeHHA

piBas TBK-PII; 5) mnokpamjeHHS CcUCTeMU
AHTMOKCUJIAHTHOTO  3aXMUCTy — IiBUIIEHHA
cuntesdy Katanasu i CO/. IlpormsamanpHi i
AHTMOKCUOAHTHI BIACTUBOCTi, $AKi BUABJIAE
dapmareBTIIYHA KOMITO3UIIis «AipTun»,
JOCTOBIPHO IIEPEBUIIYIOTDH IIOKa3HMKMA
TBapMH TPyl MOPIBHAHHA, #AKi OTpUMYyBaIu

AQHTMCEKPeTOpHi JiKapchki 3acobu, MeXaHi3Mu
Iii AKMX OOYMOBJIEHI aHTAIVJHOI, B SDKYYOIO,
casmoriTnyHOl  milo - «Bikaiip» [37] Ta
IPUTHIYEHHAM  CeKpellil IUIYHKOBOTO  COKY
IIIIXOM BIUIMBY Ha anbga-cybopuuuni HY/K*-
AT®-a3n - «Omenpaszomn» [32].

BYMCHOBKMU

1. HoBa dapmaueBtuyna komnosuiis y ¢popmu
Tab/IeTOK Ha OCHOBI CYXOrO €KCTPAKTy JIMCTA
aipy 1 KBepLIETUHY BUAB/AE IPOTU3ANIATIbHUNI
i aHTMOKCMEAHTHUII edeKTH SAK Ipu
npodinakTMYHOMY JiKYBaHHi acIipMHOBOTO
ypaKeHHs IUIYHKa, TaKk 1 MpodimakTMIHO-
NMIKYyBa/lbHOMY pPeXMMi 3aCTOCYBaHHA IIpU
CIMPTO-IIPEAHI30/IOHOBOMY YPakKeHHI IJIYHKa
y mypis.

2. IIpoTnsananbHi BJIACTUBOCTI HOBOI
dapmareBTHYHOIKOMIIO3K1Iiiy HopMiTabeTok
Ha OCHOBI CyXOro €KCTPAKTy JUCTA aipy i
KBEpILIeTMHY IIOB’sI3aHi i3 HOpMasi3yBaHHIM

PIBHIB IIpO3allaJIbHUX MapKepiB 3allajieHHA
- CPB, IL-6, PGE,, i migBuijeHHsam piBHA
MIPOTU3ANAIBHOrO UUTOKiHY IL-10.

3. ®apmaneBtuyHoi kommosmuii  y  ¢opwmi
Ta0/IETOK Ha OCHOBi CYXOr'O €KCTPAaKTy JIMCTS
aipy 1 KBepLeTUHY BUABJIAE aHTUOKCHUJAHTHI
BJIACTYBOCTI LIIAXOM 3MEHIIEHHA PiBHA
npopykriB IIOJI i migBuueHHA KinbKocTi
karanasu i CO/l, sKi BiTHOCATBCA O CUCTEMU

AQO3.

IlepciekTBM  MOJANbIIMX  JOCTIIKEHbD.
B nmopgampmioMy — IUIAaHYETbCA  INIPOBECTH
MOp¢o/IOriYHi Ta iIMyHOTICTOXIMIYHI OCTiKeHHS
CMM30BOi  OOOJIOHKM IIYHKA ILIypiB  Ipu
3aIa/JIbHMX 1 BUPA3KOBMX YPaKEHHAX 3 METON
IOCIPKEHHA IPOTUBMPASKOBOI 1 perapaTuBHOI
aKTMBHOCTI HOBOI (papManeBTMYHOI KOMITO3UIIiI
y ¢dopmi TabmeToK Ha OCHOBi CYXOro €KCTPaKTy
JICTA alpy 1 KBEPLETUHY.

Kondmnikr iHnTepeciB. ABTOpU NOBiTOM/IAIOTH
Ipo BifCyTHICTb KOH(IIKTY iHTepeciB mif dac
HiATOTOBKM JaHOI CTaTTi.

II>xepena ¢piHaHCyBaHHA. BUKOHaHHA TaHOTO
NOCTiPKeHHs 0y/I0 BMKOHAHO 0e3 30BHILIHBOTO
¢dinancyBaHHS.
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ANTI-INFLAMMATORY AND ANTIOXIDANT PROPERTIES OF A NEW PHARMACEU-
TICAL COMPOSITION IN THE FORM OF TABLETS BASED ON DRY EXTRACT OF AIR
LEAVES AND QUERCETIN
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Background. Gastrointestinal tract diseases are one of the most common pathologies in the world. According to modern
statistics, more than 40% of the world's population suffers from certain diseases of the digestive system. Among them, the
most common are gastritis, NSAID gastropathies, and gastric ulcers.

Modern pharmacotherapy of inflammatory and destructive diseases of the stomach includes a wide range of highly
effective synthetic drugs, but their use is often accompanied by side effects. In this regard, the search for new effective, safe
and affordable drugs remains an urgent task of modern pharmacy.

Rhizomes of sweet flag (Acorus calamus) have long been used in traditional and folk medicine for the treatment of
gastrointestinal diseases. In the context of a modern approach to the rational use of natural resources, scientific interest in
other parts of the plant is growing, in particular leaves, which are not inferior in chemical composition to rhizomes.

Aim. To investigate the anti-inflammatory and antioxidant properties of a new pharmaceutical composition in the form
of tablets based on dry extract of calamus leaves and quercetin in models of aspirin and alcohol-prednisolone gastric damage.

Materials and methods. The study was conducted on experimental models of aspirin and alcohol-prednisolone gastric
damage in rats. The anti-inflammatory and antioxidant properties of the new pharmaceutical composition in the form of
tablets based on dry extract of Acorus calamus leaves and quercetin were determined by biochemical blood parameters
- total and C-reactive protein, inflammatory and anti-inflammatory cytokines - interleukin 6 and 10, prostaglandin E,,
catalase, superoxide dismutase, thiobarbituric acid reactants.

Results. According to the results of the study, it was found that the use of a new pharmaceutical composition in the
form of tablets based on dry extract of calamus leaves and quercetin normalizes inflammation indicators — C-reactive
protein, prostaglandin E,, interleukin-6, anti-inflammatory interleukin 10, lipid peroxidation — TBA reactants, antioxidant
protection indicators — superoxide dismutase and catalase.

Conclusion. 1) A new pharmaceutical composition in the form of tablets based on dry extract of calamus leaves and
quercetin exhibits anti-inflammatory and antioxidant effects both in the prophylactic treatment of aspirin-induced gastric
damage and in the prophylactic and therapeutic regimen of use in alcohol-prednisolone gastric damage in rats. 2) The anti-
inflammatory properties of the new pharmaceutical composition in the form of tablets based on dry extract of calamus leaves
and quercetin are associated with a decrease in the levels of pro-inflammatory markers of acute and chronic inflammation
- CRP, IL-6, PGE,, and an increase in the level of the anti-inflammatory cytokine IL-10. 3) The pharmaceutical composition
in the form of tablets based on dry extract of calamus leaves and quercetin exhibits antioxidant properties by reducing the
level of POL products and increasing the amount of catalase and SOD, which belong to the AOP system.

Keywords: phytotherapy, NSAID-gastropathies, gastric ulcer, plant extracts, Acorus calamus, anti-inflammatory activity,
antioxidant activity, polyphenols, flavonoids, essential oils.
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Ilinb: ekclepuMeHTa/lbHe BCTAHOBJIEHHS OCOOMMBOCTE!l BEePTUKAJBHOI Mirparii i30LUKIOCEpaMy — CY4acHOTO
iHCeKTULMY 3 XIMIYHOTO K/IACY i30KCA30/IB — 3 IPYHTY B IPYHTOBI BOAM Ta aTMOC(EpPHE MOBITps /151 OJAIIION0 HAYKOBOTO
OOIPYHTYBaHHS MeMKO-CaHITAPHOTO HOPMATHBY — I'PAHIYIHO HOMYCTUMOI KOHIIEHTpALil ¥ IPYHTI.

Marepianu Ta MeTomu. ITpoBeneHo TabOpaTOPHi eKCIIEPUMEHTN 3 BUBYEHHS MOBENIHKM I30LIMKIOCEpaMy y CHCTeMax
«IPYHT — IPYHTOBI BOfU» Ta «IPYHT — IOBIiTpsi» Ta OOIPYHTOBAHO MOPOTOBi KOHIIEHTpALil CIIOMYKM Y IPYHTi 3a BOXHO-
MIrpaliiiHiuM Ta IOBITPAHO-MIrpallilfiHUM II0Ka3HMKaMU LIKIJIMBOCTI.

PesynpraTu. IlokasaHo, 1110 Mirpanis isonmkaocepamy 3 IPyHTY y CYMiXKHI cepefoBUILA 3a/IeKUTh Bifl TUITy IPYHTY Ta
BUXiJJHMX KOHIIEHTPaLill pe4OBMHM. B eKCTpeManbHMUX IPYHTOBO-K/IIMAaTMYHMX YMOBAX BCTAHOB/IEHO IIOPOrOBi KOHIEHTpallii
isormkIocepaMy y IpyHTi 3a BogHO-MirpaunirtauM (0,05 Mr/Kr) Ta IoBiTpstHO-Mirpariitanym (6inbiire 3a 1,0 MI/KT) IIOKa3HUKaMU
HIKiAMBOCTi. JJoBefeHo, 10 Py KOHI[eHTPALlifAX i30LMKIOCepaMy B IPYHTI, sKi HOpiBHIOOTH a60 Hypkdi 3a 0,05 MI/KT, piBHI
Mirpariii peyoBMHM B IPYHTOBMII IIOTiK He IepeBMUIIATH 1i MakcuMaabHO Hefiouoi koHLeHTpanil (MHK) y Boni Bopoitm 3a
CaHITapHO-TOKCMKO/IOTIYHMM IOKa3HMKOM IKimmBocTi (0,01 Mr/amM3), To6TO He epeBuiiaTh 10% Bift JOIIyCTUMOTO JOOOBOTO
HAJIXO/PKEHHsI, PO3PaXOBAHOTO BUXOMYIN 3 BEIMUMHY 3aTBEPIKEHOI HomycTuMoi fobosoi gosu (I]T), sika gopisuioe 0,005
MI/KI. 32 KOHIIeHTpalii i301MK/I0cepamMy B milfaHoMy I'pyHTi 1,0 MI/KT i HYDKYe, piBHI Jioro Mirpanii y mosiTpsi HaBiTh Ipu
temmeparypi IpyaTy 70 °C He IepeBUIIATh MeAMKO-CaHITAPHIIT HOPMATUB B arMocdepHOMy moBiTpi (0,0015 Mr/m3).

Bucnosku. IIpoBigHOI0 3 IBOX TOCIPKEHNX TAHOK Mirpallil i30IMK/I0CepaMy Y HaBKOMIITHbOMY CEPEJOBUIIIL € CUCTeMA
«IPYHT — I'PYHTOBi BOJM», OCKi/JIbKM IIOPOTOBa KOHLIEHTpAL{ii PEYOBMHM y IPYHTi 3a BOJHO-MIrpal[iliHMM ITOKa3HMKOM
LWIKiJIMBOCTI BUABWIACA HAMIMEHINOK. BUMKOPMCTAaHHA /I 3aXUCTY CiIbCbKOTOCHOJAPCHKUX Ky/IbTYP IHCEKTMLIMIHUX
IperapaTiB Ha OCHOBI i30IIMK/IOCEpaMy 3 PeKOMEH0BAaHUMI HOPMAaMI BUTPATH Ta KPATHOCTAMIM 0OPOOOK He CIIPUUYNHUTD
HeOesIIeYHOrO IS 3[OPOB’sl HaCeTIeHHsI 3a0py/JHeHHs IPYHTOBNX BOJI Ta aTMOC()EpPHOro IHOBITPsI y IPYHTOBO-K/IIMAaTHIHIX
yMOBax YKpaiHuL.

Knrouosi cmoBa: iHceKTULIN, Mirpaniis, I'PyHT, BOfIa, TOBITPs, TPAHMYHO JOIYCTMMa KOHIIEHTPaIlis.
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AxryanbHicth. CyyacHe arpapHe BMPOOHM-
UTBO i  OTPMMaHHA  BUCOKMX  BpOXaiB
CI/IbCBKOTOCIIOZIAPCBKUX  KY/IBTYp — Iepepdadae
3aCTOCYBaHHA IIMPOKOIO CIIEKTPY  XIMIYHUX
3aco6iB 3axucty pocnuH (33P), acopTuMeHT SAKUX
IIOCTINIHO OHOB/MIOETbCA. OfHi€I0 3 NepPCIeKTUB-
HUX HOBUX Jitounx pedoBuH ([IP), mpemapatn Ha
OCHOBI fIKOi BIlepile y CBiTi Oy/Iy 3apeecTpoBaHi
y 2021 p., € isoumkinocepam (IUIiHa30/mHTM) -
130KCa30/IiHOBMII IHCEKTULIN/L, Ta aKapULUJ, IIPO-
KOI'O CIEKTPY Ail IPOTU KiTbKOX BUJIIB IIKITHUKIB,
BK/IIOYAI04M  JIYCKOKPWIMX, HAIliBKPUIMX Ta
mBokpmwux [1, 2, 3]. 3a mexaHismMoMm pil Ha
Oe3xpebeTHUX IIKiHUKIB i3oLMK/IOCEpaM €
HEKOHKYPEHTHMM  aHTaroHiCTOM  penenropa
Y-aMiHOMacC/IsTHOT KUC/IOTI (TAMK) Ta
KMacu(ikyeTbcsi SIK QJIOCTEPUYHMIT MOZY/IATOP
TAMK-kepoBaHMX X/IOpugHUX KaHamB [l, 2,
3]. 3a ximiyHOI HpPUPOMOIO i30IMKIOCEpaM €
AiacTepeoi3OMEpHOI0  CYMIIIII0, AKa MICTUTh
(80-100)% (4R,5S)-isomepiB i (0-20)% (4R,5R)-
, (4S,5R)- i (4S,5S5)-i3omepiB [2, 3]. Ha cporopi
33P Ha oCHOBI i301MK/IOCEpaMy 3apeecTpoBaHi y
Kanapi, Aprentuni, Ascrpaii [3].

[3onuknocepam € JIP kom6iHOBaHOTO IIpe-
napary BepmaBic 250 ZC, ®K (n1ambpa-
nuranoTpuy, 150 r/n1 + isoumknocepam, 100 r/m),
sxuit y 2023 p. IpOoXOayB iep>KaBHi BUIIPOOYBaHHS
B YKpaiHi AK iHCeKTUIJL 1711 3aXUCTy COHALIHUKY
3 MaKCUMa/JbHOIO HOPMOK BUTpaty (M.H.B.)
0,2 n/ra, IBOKpAaTHO, IIYKpOBUX OypsKiB 3 M.H.B.
0,15 n/ra, IBOKpaTHO Ta KapToImii 3 M.H.B. 0,1 11/ra,
IBOKpatHO [4]. 3rigHo 3 3akoHOM Ykpainm «IIpo
necTULMAM i arpoxiMikatu» [5] ogHuM i3 3aBHaHb
[ep>KaBHMX BUIPOOYBaHb, SKi IIPOBOIATHCA 3
MeTOI0 06i0/IOri4HOI, TOKCMKO/IOTrO-TirieHiyHOI Ta
€KOJIOTi4YHOI OILIiHKM, € PO3POOJIEHHS perJlaMeHTIB
IX 3aCTOCYBaHHA, Y TOMY Y/ C/Ii MESVIKO-CaHITapHUX
HOpPMaTMBiB B O0O0€KTax JOBKI/UIA, 30Kpema Yy
IPYHTI.

Cepeq HailBaXX/IUBIIINX XapaKTEPUCTUK Oyab-
SIKOIXiMiYHOI pe4OBMH, 110 3YMOBJIIOE [l HeOe3IeKy
IUIA 3[J0POB’A JIIOAVIHY, €, TIOPSAZ 3 TOKCUYHICTIO,
ii crabinbHiCTP B 00°€KTaX HABKOIUIIHBOIO
cepefoBuIla, 30KpeMa Yy IPYHTI AK L€HTpasbHil
JIaHIIi Kpyroobiry peqoByH y npupopi. Binomo, mjo B
nmabopaTopHuX aepobHMX ymoBax 3a 20 °Cy reMpsiBi
nepion HaniBposnazny (DT50) i3oruknocepamy y 5

€BPOIIEICbKIX IPYHTAX KOIMBABCA Bifi 56 mo 293
11i6, y 4 6pasuIbCbKUX IPYHTaX — Bift 244 1o 723 n1i6;
cepegHe reoMeTpuyHe 3HadyeHHA DT50 y rpyHTi
craHoBwIo 186 11i6 [6]. B aHaepoOHUX ymoBax B
4 TpyHTax i3oLMK/IIOCEpaM pyIHYBaBCA ILIBUJILLIE
3i sHaveHHsaMu DT50 Big 37 mo 132 ni6 (cepenue
reoMeTpyYHe 3Ha4eHHA — 56 ni6). Y ImomboBuX
yMoBax Ipy 06po61li HEIOKPUTOTO POCIVMHHICTIO
1pyHTy B HiMewunni DT50 cranosuno Big 452 1o
470 ni6 [6]. 3a panumu [3] i3o1uKIOCEpaM BaXKKO
migaerecs Oioferpajanii Ta € my)ke CTIIKUM y
rpyuti: DT50 B mabopatopHux aepo6HMX yMOBax
3a 20 °C cra”oBuTh 390 1i6. 3a3HayeHe JO3BOJIAE
BilHECTM 130LJMK/IOCEpAaM [0 BMCOKOCTIMIKMX Y
rpyuri mectuumpis (I xmac HebesmedHocTi) 3a
YMHHOI B YKpaiHM ririeHiuHoro kaacugikauiero
[7]. Bapro 3asHaumTH, IO TpM pPYIHYBaHHI
isonMKIocepaMy 'y IPYHTI YTBOPHIOIOTbCA 2
ririeHivyHO 3Hauyli MeTabonmiTH, sAKi MOXYTb
COPUYMHNUTY  3a0pyHHEHHSA  HaBKOJVIIHBOTO
cepepoBuia: SYN549107 Ta SYN550738 [3, 6].
[Tpu BuBYeHH] B 1abOpaTOPHMUX aePOOHMX YMOBAX
ix cTabilIpHOCTI Ha I'ATU I'PYHTAX BCTaHOBJIEHO,
mo 3HaueHHA DT50 mepuioro konmmsanocsa Bif
72 pmo 314 pi6 (cepenHe reoMeTpuUYHE 3HAYEHHS
- 147 ni6), gpyroro - Bix 19 mo 360 1i6 (cepenue
reoMeTpuyHe 3Ha4eHHs — 60 71i6) [6], TOOTO 06MABA
Oy/Iu BUCOKOCTIVIKMMY, SIK i BUXiZIHA pEYOBUHA.
Came TOMY, Yy BigHOBigHOCTI [0 Teopii
Ta METOHNO/Oril KOMIUIEKCHOTO TirieHiYHOro
HOPMYBaHHs IecTuiy/iB [8] i 3rigHo 3 cydacHUMM
MigX0ofaMy O MEVMKO-CaHITapHOIO HOPMYBaHHA
y r1pyuri JIP 33P BuHukia HeoOXifHiCTh
eKCIIepYIMEHTa/IbHOTO OOIPYHTYBaHHsA TPAaHIYIHO
porryctumoi konuentpauil (ITK) y rpynri (I[JKr)

i3oLMKIOCEpamy.

Iinb:  excnepyMeHTa/bHE  BCTAHOBJIEHHA
0cobmMBOCTE BEPTUKAJIbHOI Mirpanii
i3oLMKIOCEpaMy — CYYaCHOIO BMCOKOCTIVIKOTO

IHCeKTUIMAY 3 XIMIYHOIO KJIacy i30KCa3osiB — 3
IPYHTY B IPYHTOBi Bogu Ta arMocdepHe MOBiTps
JUIA TIOJ/IBIIOTO HAYKOBOTO OOIPYHTYBaHHS

MEJVKO-CaHITaAPHOTO HOPMATMBY — TPaHMYHO
HOIYCTMMOI KOHIJ€HTPaLlil y IPYHTI.
MATEPIAJIN I METOIM
JlTabopaTOpHi eKCIepMMEHTV 3 BUBYCHHSA
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0co6mmBoCTeN BEPTUKAIbHOI Mirparii
1301 MKIOCEpaMYy 3 IPYHTY Y CYMDKHI cepeloBuIIa
Oynu mpoBepeHi 3rifHo 3 [9].

BeprukanbHy Mirpanioo isoumukiocepamy B
CHCTEMi «IPYHT — IDYHTOBi BOAM» BMBYaIM 32
JIOTIOMOT 010 3 (iNbTpaLiifiHNX KOTOH KOHCTPYKIIil
akaj. Tonyapyka €.I. Bucororo 1,05 M i momiero
neperuny 0,4 m x 0,4 m koxnHa. Hmxkni 0,8 m
KOXKHOI KOJIOHM OyIy 3aBaHTaXeHi MOJie/IbHUM
rpyatoBuM etamonom Ne 1 (MIE Ne 1), sixwuit
€ CYMIIIIII0 cepegHbO- Ta APiOHO3EPHUCTOrO
pIYKOBOTO MiCKy 3 MiHIMa/JbHOK COPOIiIHOI
Ta MaKCUMaJIbHOIO (iNbTpaliiiHOK 3ATHICTIO.
Bepxni 0,2 M, 1110 MOZIEIOIOTh OPHMUIL LIAp IPYHTY,
B KojmoHax Ne 1 ta Ne 2 sapaHTaxyBanu MI'E
Ne 1 pyia cTBOpEHHA arpaBOBaHMX YMOB, B KOJIOHI
Ne 3 — yopHO3eMOM BUIY>XEHUM [I/I1 CTBOPEHHA
YMOB, HaOVDKEHNMX JI0 pealbHMX, OCKIIBbKI cepefy
I'PYHTIB CiJIbCBKOTOCIIOIAPCHKUX YIifib YKpaiHm
peBasooTh (62 %) came yopHosemn [10].

Buxigni KoHIeHTpawlii isounukiocepamy B
BepXHbOMY wiapi I'pyHTy cra”HoBuau 0,05; 0,25
i 0,25 mr/kr (komonm Ne 1, 2 i 3 BifgmoBigHO), 110
Bigmosigano 4; 20 i 20 MakcuMManbHUM HOpMaM
Burpar (M.H.B.) - 0,04 xr [IP/ra, ska Oyma
pO3paxoBaHa, BUXOAAYM 3 M.H.B. IIpemapary
Beppasic 250 ZC, @K nHa conamHuky - 0,2 n1/ra,
BMicTy i3oneknocepamy B npenaparti — 100 r/n Ta
KPaTHOCTi 0OpOOKM — 2 pasy 3a Ce30H.

[Ipm oOrpyHTYBaHHI TifipaB/lTiYHOrO HaBaHTa-
JKeHHs1 Ha QinbTpalliiiHi KOMOHM BpPaxOBYBAJN,
II0 Ha piBHMHHINM TepuTOopil YKpainum piyHa
KiZbKicTh omapiB 3MmiHoerbcsa Big (300-350)
MM Yy HiBAEHHUX paioHax no 700 MM Ha 3axopi
I[Tonices i Jlicocreny; Hatibinblie onayiB BUIajae
y Kpnmcpkux ropax (monap 1000 mm 3a pik) Ta
Ha ripcpkux xpe6rax Kapmar (monam 1500 mMm)
[11]. Tomy, pmns CTBOpPeHHS eKCTpeMabHMUX
YMOB, IPOTATOM MiCALIA Ha KOJIOHM IIOfAaBajyu
MaKCUMajbHYy CEepeJHbOPIYHYy HOPMY OIAJiB —
1000 mMm. KinbKicTb 1eX710poBaHOI BOJOIIPOBiJHOI
BO#M, AKY IOJEHHO IIOfjaBai Ha KOXHY
¢inpTpaniiiny KolOHY, cTaHOBWIa 5,3 [1M3;
HMIBUJKICTD Nofiadi Bopu — 3,7 Mi1/xB. Bigbip npo6
binbTpaTy 3piiicHIOBaMM IIOAHS; TPUBATICTD
eKCIIepUMEHTY ckiana 36 fib.

MopenoBaHHA TOBENIHKM i30LMKIOCEpaMy
B CuUCTeMi «IPyHT - arMocdepHe MOBITpsI»

3[1/ICHIOBA/IM 3a [JOIIOMOIOI 2 MOZJEPHI30BaHUX
MabopaToOpHUX MIKPOK/ITIMaTUYHUX IPUCTPOIB,
KOKHMII 3 AKMX CK/IaZaBcs 3 TepmocTaTry «BIND-
ER» (Himeuuynna) 3 pgBOMa TrepMeTMYHUMMU
CKIAHMMM poboummy Kamepamu (Bcboro 4
Kamepu). Bix ko)xHOI Kamepu 3a MeXi TepMOCTaTy
BifiBOM/IM 2 TYMOBI TPyOKM 3 3aTMCKadyaMM: OffHa
- A Bigbopy mpo6 moBiTps (mpmemHaHa [0
CK/ISTHMX IOIIMHANIBHUX TPWIAZiB), iHIIA — JyIs
BUPIBHIOBAaHHA TUCKY BCEPEVHI KaMepIL.

Mirpaunio B mositps Bu4yamu 3 MIE Ne 1 Ta
YOPHO3€MY BWIY>KEHOTO ITIpM 3BOTOXKEHHI Ha
piBHi 60% Bif TOBHOI BOIOTOEMHOCTI. 3 OITARY
Ha HU3bKY JIETKICTb i3ouumkiocepamy (TUCK
HacudeHol mapu mpu 20 °C - 6,2x10-3 wmlla
[3]) cTBOpIOBaNMM JOCUTH BMCOKI BUXigHI KOH-
teHTpaii pegoBunm: y MITE Ne 1 - 0,51 1,0 mr/kr,
AKi BignoBifganu 40 1 80 M.H.B., y YOpHO3€eMi BUTY-
)xeHoMmy - 1,0 i 2,0 mr/kr, saki Bignosigann 80 i
160 M.H.B.

[ CTBOpEHHA eKCTpeMalTbHUX KIiMaTUYHMUX
YMOB JOCTI AU IIPOBOAVINIIPA TEMIIEPATY PIIPYHTY
70 °C, AKa BiATBOpIOBaJIa HAVBUIIY TEMIIEPATYPYy,
mo Oyna 3adikcoBaHa B NiBJJeHHMX perioHax
YKkpainu Ha NOBEpXHi IPYHTY BJITKY B CepelyHi
JHS IiJ IPAMUMY COHAYHMMM IIpoMeHsMu [12].
Binbip npo6 nosiTps nposopum yepes 1,2,416
71i6; TpUBAMICTh JOCTiAY cTaHOBMIA 7 [1i6.

[TirroToBka 1po6 inbrpary Ta MOBITPA,
KIIbKiCHE  BM3HAYeHHA  i30LMKIOCEpaMy Y
HUX METOlOM BUCOKOe(EKTMBHOI PiIVHHOI
xpomaTtorpadiiBuKkoHaHi3ay4yacTiciBpoOiTHNKIB
Incturyry ririean Ta exonorii HMY imeni O.O.
Boromornblst y BifMOBiZHOCTI KO po3pobmeHMx
HUMI Ta 3aTBEPIKEHNX y YMHHOMY IOPAOKY
MeToguYHMX BKasziBok [13, 14]. Ilpm oninmi
OTPMMAaHUX pe3y/IbTaTiB BPaXOBYBaIyM 3HA4Y€HH:
MEIVIKO-CaHITapPHMX HOPMATHBIB 1301 MK/IOCEPAMY
B CYMDKHMX 3 IPyHTOM cepenoBuiax [15] -
I'IK y BOZi BOJOVM TOCIOAAPCHKO-NIUTHOIO Ta
Ky/JIbTYPHO-IIOOYTOBOTO  BOLOKOPUCTYBaHHA i
opientoBHo 6esmneunnit pisens (OBPB) B nosiTpi
pobouoi 30HM Ta aTMOCepHOMY HOBITPi, a
TAaKO)X MaKCUMaJIbHO Hefifo4y (migmoporosy)
koHueHtpanito (MHK) isonuknocepamy y Boxi
3a CaHITapHO-TOKCUMKOJIOTIYHMM  IIOKa3HUKOM
WIKIIMBOCTI, AKy poO3paxyBaay, BUXONAYM 3
poryctumoi go6osoi gosu (1) (Tabmn. 1).

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayka Ypainu, 2025, Vol. 21, Ne 2 99



Kopwyn M.M., lopbauescbkuii P.B.

Tabnuys 1

Mepnko-caHiTapHi HOpPMaTUBM Ta MeXXi aHATITMIHUX METONIB BI3HAYEHHA i30I[UKI0CepaMy

Hopmartus, 3HavyeHH:A Meka KinbKicHOTO
. . Mexa BUABIEHHS
OTVHUIIi BUMipIOBaHHS HOPMATHUBY BU3HAYEHHSI
I, mMr/xr 0,005 - _
EPB . »
O y H(;BlTpl po6ovoi 1.0 0.1 0,03
30HU, MI/M
OFPB 5 armocgepHomy 0,0015 0,001 0,0005
oBiTpi, Mr/m
I'IK y Bomi BopoiiMm, 0,001
mr/aM’ (mimiTyroumit mo- (opranonenTryHuii, 0,001 0,0003
Ka3HUK IIKiJIMBOCTI) 3araJibHOCaHiTapHMI1)
MHK, mr/gm? 0,01 - -

Matematnyny 00poOKy pes3ynbTariB  ycix
eKCIIepMMEHTiB  TPOBOAMIM 32  JJOIIOMOTOH0
nporpaMHux npopykriB Microsoft Excel Ta Med-
Calc v.19.4.1 (MedCalc Software Inc, Broekstraat,
Belgium, 1993-2020).

PE3V/IBTATU TA IX OBTOBOPEHHS

ITorenmniiina Hebesmeunictb [P 33P sk
XiMiYHMX  3a0py[HIOBa4YiB  HABKOJIMIIHBOTO
cepeloBuMINAa IIOB’sI3aHA, 3 OFHOrO OOKy, 3 IX
cTabinbHICTIO B 00’€KTAaX NOBKI/UIA, 3 IHIIOIO —
3 IX MIrpaniiHO0 3[JAaTHICTIO, AKa IOIEPENHbO
Mo)ke OyTy oljiHeHa 3a KoediljieHTOM ancopOIil
Opeitapnixa (K) ta K, mo HopmanisoBaHumi
Ha BMICT opraniuHoro Byryemwo B IpyHTi (K ).
3a pesynbratamMmm 3 [OCIiIKeHb Ha 13 IpyHTax
3a3HaveHi KoedinienTn A i3omMKIOCEpaMy
xonmBamucs: K, - Bifg 62 no 601 n/kr, K- Bin 5890
mo 21565 n/Kr, 0 BKasye Ha Majly PYX/JIMBICTb
CIONYKM B IpyHTOBOMY cepeposuili. CepenHi
3HayeHHA K, Ha 6 IpyHTax [y [BOX OCHOBHUX
IPYHTOBUX MeTabomiTiB i3onMKI0CEpaMy
SYN549107 i SYN550738 cranosumm 31 i 3119
7/Kr BigmosigHO [6].

Pesynprat excriepyMeHTanbHOTO BUBYEHHSA
mirpauii i3onukiaocepamy 3a npodinem IpyHTy B
I'PYHTOBMUII IOTiK HaBefleHi B Ta0I. 2.

BcTanoBieHO, 110 piBHI Ta TPUBAIICTD Mirpanii
I30jMKI0CEpaMy B IPYHTOBMI IIOTIK 3aJIeXKain
Bil TUIy IPyHTY Ta BUXIFHOI KOHIIEHTpaIlil

100

PEYOBMHM Y IIOBEPXHEBOMY IIapi 3aBaHTa)KE€HHA
¢inprpaniitHoi  komonu. Tax, pyM  BUXIigHI
KOHLIeHTpauii isonuknocepamy y MIE Ne 1 nHa
piBHi 0,25 Mr/KT, sAka Bignosimana 20 M.H.B.,
crionyKy sHaxopmwin y ¢inerpari 3 3-i mo 10-y
o0y crocTepe>xeHHs; caMe Ha 3-10 100y Oyma
3adikcoBaHa Hailbi/IbIIa KOHIIEHTPALlisl CIIONTYKN
y Bogi (0,0162+0,002 mr/mm?). Ilpu Taxiit camiit
BYIXi/IHiVl KOHIIEHTPallil B YOPHO3€EMi BUTY>KEHOMY
isoumknocepam BUsABIIM Y GinbTpaTi nuine Ha
22-y Ta 27-y o0y criocTepe)XeHHs Ha piBHi, 10
HaO/mkaBcs Ko Mexi BussneHHsa (MB) meromy
BU3HavyeHHd (nuB. TabmI. 1).

[Ipn Buxipnin kxonuyentpanii y MIE Ne 1
Ha piBHi 0,05 MI/KI, fika Bifgnosifana 4 M.H.B.,
isonmknocepam BuABIAMM Y QinbTpari 3 6-1 1m0
9-y 100y crocTepe>xeHHs; MaKCYMaIbHWUI BMICT
crionyku y ¢inprpari cranosus (0,0017+0,0004)
mr/oM’ Ha 8 noby cnocTepexeHHs; B yci iHmi
TepMiHU CIIOCTEPEXKEHHA KOHIJeHTpallid
isonmknocepamy y dinprpati 6yia HyKYe 3a MEXY
KinbkicHoro BusHauyenus (MKB) abo nasith MB.

B excrpemanbHuX IPYHTOBO-KIiMaTM4YHMUX
ymoBax (MIE Ne 1, piuna Hopma omazis 1000 MM
3a 1 Micslb) MaKCUMaabHUII BMICT pPeYOBUHMU
y Qinprpari mnpm BuXifHI = KOHI[eHTpaIil
isonuknocepamy y rpysri 0,05 MI/Kr cTaHOBUB
(0,0017+£0,0004) wr/mm®. Ils KoHIeHTpalis
mume B 1,7 pasu mepeBuiryBajga IIOPOroOBi
KOHIIeHTpalLil i30LMKa0cepaMy y BOZAI BOMOVIM
3a OPraHONENTHYHMM Ta 3araJlbHOCAHITAPHUM
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Tabnuys 2

JmHamika BMicTy isonmuknocepamy y gpinbrpari nmpu BUBYeHHi Mirpanii B cucteMi «IpyHT-IPyHTOBi Bogm»

KonuenTtpanis isonuknocepamy y ¢pinprpari* (Mr/am*) B 3ae)XHOCTi Big Ty
TepMiH cIocTepexxeHHs, IPYHTY Ta BUXi/{HOTO BMiCTy peYOBVHH y I'PYHTi (MI/KT)
mo6a MTIE Ne 1 YOPHO3€eM BTy KeHMII
0,05 0,25 0,25
2 H.B. H.B. H.B.
3 H.B. 0,0162+0,002 H.B.
4 H.B. 0,0017%0,0003 H.B.
6 <0,0003 <0,0003 H.B.
7 <0,001 <0,001 H.B.
8 0,0017+0,0004 <0,001 H.B.
9 <0,0003 - H.B.
10 - <0,0003 H.B.
11 - H.B. -
13 H.B. - -
17 H.B. H.B. -
20 - H.B. H.B.
22 H.B. - <0,0003
27 <0,0003 H.B <0,0003
32 H.B. - -
36 - H.B H.B

[Mpumitkn: 1. * — HaBefeHo cepefiHi 3Ha4eHH 3 TPbOX BU3HAYEHb; 2. H.B. — He BUABJIEHO IIPY MeXi BUAB/IEHHA

0,0003 mMr/gm3; 3. «—» BU3HAUEHHS He IPOBOAVIN

nmokasHukamu mkigmmsocti (0,001 mr/mm®) Ta
Oynay 5,9 pasu Hik4oro, Hi>xk MHK 3a canitapHo-
TOKCUKOMIOTiYHUM mokasuukoMm (0,01 wmr/gm?).
BopHowac, mporarom 36 [HIB CHOCTEpeXEHHA
i3oIMK/IOCEpaM  NPAKTUYHO He HagXO[uB Yy
GinbTpaT 3 YOpHO3EMY BIUTYKEHOTO IIPU TAaKOMY
CaMOMYy  TipaBIiYHOMY  HaBaHTa)KEHHI Ta
BUXIJHINl KOHLeHTpalil y IpyHTi, mo 6yma y 5
pasiB 6inbIo0.

3asHa4yeHe NO3BOJIAE BBAXKATV KOHIIEHTPAILiIO
isoumknocepamy B IpyHTi 0,05 MI/KL, sKa
BifimoBizae 4 M.H.B., IIOPOTrOBOI0 32 BOJHO-
MIrpaliiiHuM IOKa3HMKOM IIKifmuBocTi. IIpn
TaKOMY BMICTi i30I[MK/IOCEpaMy B IDYHTI piBHi
Mirpanjii pe4oBMHY y I'PYHTOBUI MOTIiK HaBiTh 3a
eKCTpeMa/IbHUX I'PYHTOBO-K/IIMaTMYHUX YMOB He
nepeyumath MHK y Bopi (0,01 mr/mm’), To6To
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He niepesuiath 10 % Bif JomycTMOro 1060BOro
HaJXODKEHHA, PpO3PaXOBaHOIO BUXOAAYM 3
BemvrauaM T 0,005 Mr/KT.

Pesynbpratyt eKCIiepyMMEHTAa/lIbHOTO BMBYEHHSA
MOBEMIHKM 130LMKIOCEpPAMY B CUCTEMi «IPYHT
— arMocdepHe MOBITps» 3acBigummM, WO TpK
ycix Bl/mpo6yBaHMX BUXiTHMX KOHLEHTpaLiix
isonuknocepamy sk B MIE N 1 (0,5 Ta
1,0 Mr/kr), Takx i B 4YOpHO3eMi BIUTY>KEHOMY
(1,0 Ta 2,0 Mr/kr), BMICT pe4oBMHM y IOBITpi
B yci TepMiHM cIIOCTepeXeHHA OyB MEHIINM
3a MB 0,0005 mr/m®, To6TO He IepeBMIIyBaB
OBPB B armocdepromy nositpi (0,0015 mr/m’).
ToMy moporosa KOHIIEHTpallisl i30LMKIOCEpaMy
B I'pYHTIi 3a MOBITPAHO-MIIPalifiHUM
MOKa3HUKOM HIKiIZIMBOCTI, sIKa 6yna BU3HAUYE€HA B
€KCTpeMa/JbHUX I'PYHTOBO-K/IIMaTMYHUX YMOBax
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(MTE Ne 1, BonoricTb IpyHTY Ha piBHi 60 % 1moBHO{
BOJIOTOEMHOCTI, Temneparypa 70 °C), Bumia 3a
1,0 mr/kr, 110 BigmoBigae 80 M.H.B.

OTxe, 3a pe3ynbraTaMy IPOBeleHNX 1abopa-
TOPHUX €KCIIEpVMMEHTIB 3 BUBYEHHA IIPOLIECIB
Mirpamii i3onukaocepaMy 3 IPYHTY B CyMDKHI
cepeloBuIa BCTAHOBJIEH] IOPOT0OBi KOHIIEHTpaLlil
peJoBMHN y I'PYHTI 3a BogHO-Mirpaniitaum (0,05
MI/KI) Ta NOBIiTpAHO-MirpauiitHum (6inbpire 3a
1,0 MI/Kr) moKasHMKaMu WKigmBocTi. [Tpu ipomy
IIOpOroBa KOHIIEHTpallid 3a Mirpaniero y cucremi
«IPYHT - IPYHTOBi Bofiu» BuABmnaca y 20 pasis
MEHIIIOI0, HDK 3a MIrpali€io 3 IpyHTY Yy IOBITPA.
3asHayeHe CBiYUTh, IO Mirpalid pe4oBMHM 3
I'PYHTY B I'PYHTOBI BOJu € Oi/bIl Hebe3NnevHoIo,
HDK B IpM3eMHUI Imap arMocdepHOro MoBiTps,
mo 36iraeTbcsi 3 pe3ylbTaTaMy [JOCTiI>KeHb
inmmx [JP 33P 3 Husbkow neTKicTio. 30KpeMa,
IIOPOroBi KOHILIEHTpaLjii y IPyHTI 3a BOMHO-
MIrpaliiHOI O3HAKOI IIKIJIMBOCTI BUABUINCH
HIDKYMMY, HDK 3a IOBITPAHO-MIIpalilffHOIO, Y
pasi imigasoniHoHOBuX repOinyyiB iMasamipy Ta
imaseramipy - y 25 ta 20 pasiB BigmosigHo [16],
CTpo6inyprHOBOTO QYHTIIUTY AMMOKCUCTPOOIHY
-y 10 pasiB [17], TpuxeroHOBOrO repbinumy
6inukonipoHy Ta  mipasonkapbokcamigHOro
¢byurinupy nigidnymerodeny - y 100 Ta 20 pasis
BigmosigHo [18].

BUCHOBKMU

1. ExcniepyMeHTabHO BCTAHOBJIEHO
0COO/MMBOCTi BepTUKATbHOI Mirpariii cygyacHOro
BYICOKOCTIIKOTO IHCEKTUIMAY 3 XiMI4YHOIO
KJIacy i30KCa30J1iB — i130LMK/IOCEpaMy 3 IPYHTY
B I'PYHTOBI Bofiy: YM OinbuiviMy Oyin BUXifHI
KOHIJeHTpallil pe4OBMHM y IPYHTI Ta JIETIUIUM
MeXaHIYHMIT CKJIaJ] IPYHTY, TMM BMIIUM OYB
BMICT CITONTyKH y GinbTpaTi.

2. TloporoBa KOHLEHTpaLid i3oLMKIOCEpPAMy Yy
IPYHTI 3a BOJHO-MIrpallifiH/M IIOKa3HUKOM
HIKiI/IMBOCTi BU3HaueHa Ha piBHi 0,05 MI/KT, 1110
BifiloBifae 4 MaKCMaIbHMM HOpMaM BUTPATH.
3a eKCTpeMa/lbHMX IPYHTOBO-KIiMaTUYHUX
YMOB IIpM KOHII€HTpalifAX 130LMK/IOCepaMy y
I'PYHTI, 1[0 IOPiBHIOIOTh,a00 HIDKYi3a 0,05 MI/KT,
PiBHI Mirpariii pe4oOBMHM B IPyHTOBUI IIOTIiK He
nepesumary itoro MHK y Bopni Bopmoiim 3a
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CaHITapHO-TOKCUKOIOTIYHUM IIOKa3HMKOM
wkimmsBocti (0,01 mr/gm®), TO6TO He
nepesuiatb 10% Bif gormycTuMoro 1060BOro
Ha/IXO/PKEHHS, PO3PaXxOBAHOIO BUXONAYM 3
BenmuyHM 3aTBepKenoi 1171 (0,005 mr/kr).

2. BcraHOB/IEHO, 1O IIOPOroBa KOHILEHTpalid
isonuKI0oCceEpaMy B IPYHTI 3a IIOBITpAHO-
MiTrpaliilHMM IIOKa3HMKOM IIKi[JIMBOCTI €
OiNbLIOI0 33 MaKCUMalbHO MOCTI/PKEHY B
eKCTpeMa/IbHIX I'PYHTOBO-K/IIMaTMIHMIX
yMOBax KOHIIeHTpa1ito 1,0 MI/Kr, 110 BiinoBifae
80 MaxkcuMa/ZbHMM HOpMaM BUTpaTH. 3a
KOHIJeHTpalil 1301MK/IOCcepaMy Y IiL[aHOMY
IpyHTi 1,0 MI/KT i HU>K4e, piBHI Jioro mirpanii
y IOBIiTpA HaBITb 3a TeMIepaTypu IPYHTY
70 °C He mnepeBMLIATb MeUKO-CaHiTapHUI
HOpMaTuB B  arMocdepHOMYy  IOBiTpi
(0,0015 mr/m3).

3. IIpoBigHOO 3 4BOX JOCIIPKEHNX JIAHOK Mirpanii
i3soMKIOCEpaMy Yy HaBKONMIIHbOMY Cepe-
OOBUILI € CUCTEMA «IPYHT — IPYHTOBI BOAN»,
OCKIJIbKM TIOpPOTOBa KOHIJ€HTpallii pe4OBUHU
y IPYHTi 3a BOGHO-MirpanifiHuM IIOKa3HUKOM
IIKiAINBOCTI BUABMIACA HalIMEHIIIOIO.

4. BuKopuCTaHHA 14  3aXUCTYy  Ci/IbCBKO-
TOCHOJAPCHKMX ~ KYIBTYP  iHCEeKTUMLMTHUX
IpenapaTriB Ha OCHOBI i30LIMK/IOCEpaMy 3
PEKOMEHJJOBAaHVMMM HOPMaMM BUTPATU Ta
KPaTHOCTIMU  OOpOOOK He  CIPUYMHUTH
He0e3[eyHoro Ui 370POB’sl  Hace/leHHs
3a0pyIHEHHs IPYHTOBMX BOJ] Ta aTMOC(HEpHOTro
IOBITpA Yy IPYHTOBO-K/IIMaTUYHUX YMOBax
Ykpainn.

IHogsaxa. ABTOpY BUCIOBIIOIOTH WMPY MOAAKY
criBpobiTHMKaM aboparopii BucokoedeKTUBHOT
piguHHOI Xpomarorpadii IHcTuTyTy TirieHn
ta ekonorii HMY imeni O.0O. boromonbiis
k.6.H. Kopmyn O.M., kx.H. Minoxosy [I.C,
Tono6oponpko C.M.

Kondnikr iHTepeciB. ABTOpM  maHOTO
PYKOIIUCY CTBEPIPKYIOTD, 110 KOH(IIKT iHTepeciB
i 9YaCc BUKOHAHHSA MOCAIMMKEeHHA Ta HaIlMCaHHS
PYKOIIACY BiICYTHIIL.

II>kepena ¢inancyBanusa. [lana pobora €
¢dparMeHTOM  iHIIjaTMBHO-IIOLIYKOBOI  TEMU:
«Haykose OOI'PyHTYBaHHS ONTMMi3allil
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eKCIIEpYMEHTA/IbHUX [JOCTi/DKEHb 3 TIirieHiYHoI
permaMeHTallil eK30reHHMX XIMIYHUX pPedYOBUH
y rpynti» (Ne pepkpeectpanii 0123U102295)
Ta TOCIJOTOBipHOI HayKOBO-HOCIIHOI pobOTH
«HayxkoBi ocnijpkenHa npenapary Beppasic 250
ZC, ®K» (Ne nep>xpeectpanii 0122U200346).

REFERENCES

1. Jérdme Cassayre, Tomas Smejkal, Judith Blythe
et al. The discovery of isocycloseram: A nov-
el isoxazoline insecticide // Recent Highlights
in the Discovery and Optimization of Crop
Protection Products, 2021, pp. 165-212. DOL:
10.1016/B978-0-12-821035-2.00008-5

2. PubChem. Isocycloseram. Available on: https://
pubchem.ncbi.nlm.nih.gov/compound/Isocy-
closeram

3. Pesticide Properties Data Base (PPDB). Iso-
cycloseram. Available on: http://sitem.herts.
ac.uk/aeru/ppdb/en/Reports/3194.htm

4. Order of the Ministry of Environmental Pro-
tection and Natural Resources of Ukraine of
07.11.2023 Ne 745 “Plan for conducting state
tests of pesticides and agrochemicals for 2023”.
Ministry of the Environmental Protection and
Natural Resources of Ukraine. [in Ukrainian].
Available on: https://mepr.gov.ua/nakaz-mind-
ovkillya-745-vid-07-11-2023/

5. Law of Ukraine “On Pesticides and Agro-
chemicals” 02.03.1995 Ne 86/95-VR. Verk-
hovna Rada of Ukraine. [in Ukrainian].
Available on: https://zakon.rada.gov.ua/laws/
show/86/95-%D0%B2%D1%80# Text

6. Public release summary on the evaluation of
the active constituent isocycloseram in the
product Simodis Plinazolin Technology Insec-
ticide. APVMA product number 89460. Octo-
ber 2022. p. 51. Available on: https://www.apv-
ma.gov.au/node/105636

7. Hygienic classification of pesticides according
to degree of danger: DSanPiN 8.8.1.2.002-98.
Approved by Ministry of Health of Ukraine
28.08.1998 Ne2. [in Ukrainian]. Available
on: https://zakon.rada.gov.ua/rada/show/
va002282-98#Text

8. Honcharuk Ye.H., Motuzynskyi M.E, Rokytskyi

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayka Ypainu, 2025, Vol. 21, Ne 2

V.M. [Comprehensive hygienic standardization
of exogenous chemicals in the environment].
General hygiene. Propaedeutics of hygiene /
edited by Ye.H. Honcharuk. Kyiv. Vyscha shko-
la. 1995. pp. 330-346. [in Ukrainian].

9. Honcharuk Ye.H. [Peculiarities of hygien-

ic standardization of exogenous chemicals in
soil]. General hygiene. Propaedeutics of hy-
giene / edited by Ye.H. Honcharuk. Kyiv. Vy-
scha shkola. 1995. pp. 316-324. [in Ukrainian].

10. Baliuk S.A., Vorotyntseva L.I., Solovei V.B.,
Shymel V.V. [The realities of Ukrainian black
soil: current state, evolution, protection and
sustainable management]. Bulletin of Agrarian
Science. 2023. Ne 3. pp. 5-13. [in Ukrainian].
DOI: 10.31073/agrovisnyk202303-01

11. Chyniak A., Prykhodko M.V. [Distribution of
air temperatures and precipitation across the
territory of Ukraine]. Collection of scientific
works of students of the Faculty of Geography.
Uzhhorod, 2020. pp. 116-120. [in Ukrainian].
Available on: https://dspace.uzhnu.edu.ua/
jspui/handle/lib/29493

12. Rivne Weather Station (20.02.2013). Rivne Re-
gional Center for Hydrometeorology. Daily and
annual changes in soil surface temperature. [in
Ukrainian]. Available on: https://pogoda.rov-
no.ua/temperatura_poverhni_gruntu

13. Korshun O.M., Milokhov D.S., Holoborodko
S.M. [Methodological instructions for the de-
termination of isocycloceram (plinazolin®) in
the air of the working area and atmospheric air
by HPLC]. Ne 1958-2024. Kyiv. Order of Min-
istry of Environmental Protection and Natural
Resources of Ukraine Ne 1172 of 20.09.2024. [in
Ukrainian].

14. Korshun O.M., Milokhov D.S., Holoborod-
ko S.M. [Methodological instructions for the
determination of isocycloceram (plinazolin®)
in water by HPLC]. Ne 1959-2024. Kyiv. Or-
der of Ministry of Environmental Protection
and Natural Resources of Ukraine Ne 1172 of
20.09.2024. [in Ukrainian].

15. Order of the Ministry of Health of Ukraine of
07.06.2024 Ne 992 “On Amendments to the Or-
der of the Ministry of Health of Ukraine dat-
ed February 2, 2016 Ne 55”. Verkhovna Rada of

103



Kopwyn M.M., lopbauescbkuii P.B.

Ukraine. [in Ukrainian]. Available on: https://
zakon.rada.gov.ua/laws/show/z0940-24#n21

16. Korshun M.M., Harkavyi S.I., Horbachevskyi
R.V,, Dema O.V,, Korshun O.M. [Scientific
justification of hygienic standards for imidaz-
olinone derivatives in soil]. Current issues of
hygiene and environmental safety in Ukraine:
collection of abstracts of reports of the scien-
tific and practical conference (sixth reading of
Marzeev). Kyiv. 2010. Rel. 10. pp. 78-80. [in
Ukrainian].

17. Korshun M.M.,, Ruda T.V., Dema O.V. and oth-
ers. [Migration patterns in the “soil - adjacent
environments” system and the impact of new
fungicide dimoxystrobin on self-purification of
leached black soil]. Current issues of hygiene
and environmental safety in Ukraine: collection
of abstracts of reports of the scientific and prac-
tical conference (eleventh reading of Marzeev).
Ivano-Frankivsk. 2015. Rel. 15. pp. 26-28. [in
Ukrainian].

18. Korshun M.M., Martiianova Yu.V., Korshun
O.M. [Scientific justification of the medical and
sanitary standard in the soil of new persistent
pesticides - representatives of different chem-
ical classes]. Environment & Health. 2024.
Ne 1(110). pp. 57-65. [in Ukrainian]. DOL:
10.32402/dovkil2024.01.057

104 ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayxa Ypainu, 2025, Vol. 21, Ne 2



Meguko-caHiTapHe HOpMYBAHHS Yy FPYHTI HOBOTO BUCOKOCTIMKOrO MECTULMAY i30LMKIOCEPAMY...

MEDICAL AND SANITARY STANDARDIZATION OF THE NEW HIGHLY RESISTANT
PESTICIDE ISOCYCLOSERAM IN SOIL
(FIRST REPORT)

Korshun M.M., Gorbachevskyi R.V.

Bogomolets National Medical University, Kyiv, Ukraine

mkorshun@ukr.net

Aim: experimental establishment of the features of vertical migration of isocycloceram — a modern insecticide from
the chemical class of isoxazoles from soil into groundwater and atmospheric air for further scientific substantiation of the
medical and sanitary standard - the maximum permissible concentration in soil.

Materials and methods. Laboratory experiments were conducted to study the behavior of isocycloceram in the “soil —
groundwater” and “soil — air” systems and the threshold concentrations of the compound in the soil were justified based on
water-migration and air-migration indicators of harmfulness.

Results. It is shown that the migration of isocycloceram from soil to adjacent environments depends on the type of soil and
the initial concentrations of the substance. In extreme soil and climatic conditions, threshold concentrations of isocycloceram
in soil have been established according to water-migration (0.05 mg/kg) and air-migration (more than 1.0 mg/kg) indicators
of harmfulness. It has been proven that at concentrations of isocycloceram in soil equal to or lower than 0.05 mg/kg, the levels
of migration of the substance into the soil stream will not exceed its maximum inactive concentration (MIC) in water bodies
according to the sanitary-toxicological indicator of harmfulness (0.01 mg/dm?), i.e. will not exceed 10% of the permissible
daily intake calculated based on the value of the approved permitted daily exposure (PDE), which is equal to 0.005 mg/kg.
At isocycloceram concentrations in sandy soil of 1.0 mg/kg and below, the levels of its migration into the air, even at a soil
temperature of 70 °C, will not exceed the medical and sanitary standard in atmospheric air (0.0015 mg/m?).

Conclusion. The leading of the two studied links of migration of isocycloceram in the environment is the system “soil
- groundwater”, since the threshold concentration of the substance in the soil according to the water-migration indicator
of harmfulness turned out to be the lowest. The use of insecticidal preparations based on isocycloceram for the protection
of agricultural crops with recommended consumption rates and multiplicity of treatments will not cause pollution of
groundwater and atmospheric air dangerous to the health of the population in the soil and climatic conditions of Ukraine.

Keywords: insecticide, migration, soil, water, air, maximum allowable concentration.
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IMinb: mpoaHaisyBaTy KIiHIYHO-IApaK/IiHIYHI 0COOMMBOCTI ypakeHb KapHio-BacKY/LAPHOL Ta peclipaTOpPHOI CHCTeMI,
CIIPMYMHEHMX S. pyogenes, Ha IPYUK/Ia/ii KITiHIYHOTO BUIIA/IKY.

Marepianu Ta Metomu. B indexuiiHomy BinginenHi anecresionmorii Ta iHTeHcrBHOI Tepamii YepHiBerpkoi o6acHOI
ANTSTIO1 JIKAPHI ITijf HAIIMM CIIOCTePEKeHHsM IepeOyBaB XIOIINK, SIKIIT CTPAKIAB Ha HETOCIITa/IbHY ITHEBMOHIIO Ta O3HAKN
CUHJPOMY TOKCMYHOTO LIOKY, IO PO3BUHY/INCA Ha T/I MIMOBIpPHOrO BMIAIKy CTPENTOKOKOBOI iHdekuil. O6cTe>keHHA Ta
JiKyBaHHA IAL[iEHTa IPOBOAMIOCS 3 JOTPUMAHHAM OCHOBHMX 6ioeTn4HNX nonoxxeHb Konsenuil Pagyu €sponu npo npasa
monyHY Ta 6ioMenuuyny, Tenbcincbkoi fexmapanii BeecBiTHboOI MenuaHOI acowjalii mpo eTWYHI NPYHIVIIN IPOBEEHHA
HAayKOBUX MEIVYHUX NOCI/PKEHb 3a y4YacTIO JIOAVHM, a TAKOXK BifITOBITHO JI0 YMHHUX HalliOHa/IbHMX PEKOMEHJalill Ta
JIOKa/IbHMX MEJMYHMX CTaH/JapTiB.

Pesynpratn. KiiHiyHMII BUIAZOK CHMHPOMY CTPENTOKOKOBOIO TOKCHMYHOTO MIOKY, CIPUMYMHEHOTO JIMOBIPHOIO
CTPENTOKOKOBOIO iH(eKIIi€l0, HAOUHO AEMOHCTPYE AKTYa/IbHICTh 1Lii€l Ipo6meMyt B MefiaTpuUHiil IPaKkTHI. Y HaBegeHOMY
KIiHIYHOMY BUITAJIKY TAOKKICTb CTaHY IM TV HY 3yMOBJIEHA HacaMIIEPE]] CMHIPOMOM TOKCMYHOTO LIOKY, AKMI CYITPOBOJKYBaBCsA
rinorensiero Ta nepgysilfHO Herpeciero, a TAKOX IPOrPeCyUOI0 [UXATBHOI HEJOCTATHICTIO, 110 IIOTpebyBaia TPUBAIOro
pecnipatopHoro 3axucry. Ha Hamy JyMKy, onmcaHuil KIiHIYHMI BUITQJIOK MOXKHA BBaXKaTl IiITBEPIKEHHAM HaABHOCTI
y OUTVHU CHHJIPOMY CTPEIITOKOKOBOTO TOKCMYHOTO ILIOKY, CHPMYMHEHOTO CTPENTOKOKOBOI iH(ekuien 3 iH¢pexuiHum
BOTHUIIEM Y JIETeHeBill TapeHXiMi, a TepalleBTUYHI 3aX0A) MOBMHHI OyTH KOMIUIEKCHUMH Ta Pi3HOCIPSAMOBAHNMMI 3 METOIO
AKHAMIIBUIIIOTO Ofly>KaHHA.

BucnoBku. BpaxoByroun BigCyTHICTD Oyfb-sIKUX IIPEAUKTOPIB MOXJIMBUX YCK/IAJHEHb CTPENITOKOKOBOI iH(eKIl, i1
mpobreMa Mae CTAaTU 3aCTEPEXEHHAM L IPAKTUYHMX HeiaTpiB MOf{0 BUSBIEHHS y AiTell 3 IHQEKUiHNM JepMaTUTOM
Ta/abo pecripaTopHO0 iH(EKIIE TaKNX HebOe3HMeUHMX O3HAK, SIK AMXA/IbHI, CEpLeBO-CYAMHHI Ta mepdysiiHi posmamm,
HApOCTaHH:A HEBPOJIOTIYHOI CMMITOMATUKM 3 METOIO IIBJIKOTO MEIMYHOTO PearyBaHH:A Ta CKEPYBaHHA 10 CIIelliali30BaHOro
BifIi/IeHHs IUTAY01 MOJIK/IiHIKY /TSI HaflaHHS CIIel]ia/1i30BaHOl MEeIMYHOI JOTIOMOT.

KnrouoBi cnmoBa: CTpenTOKOKOBMII TOKCMYHMIT IOK-CUH/IPOM, ITHEBMOHIS, HiTH, iHTEHCHBHA Teparlis.
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AxyanpHicTb. IIMpoxkmil KIiHIYHMIZ CHEKTP
3aXBOPIOBaHb (Bijl IOBEPXHEBUX [I0 iHBa3MBHUX)
3JaTHUII clpMuMHIOBaTM Streptococcus pyo-
genes (S. pyogenes, p-TeMOIITUYHUI CTPEITOKOK
rpynu A [1]. Jlanuwit 36yIHUK € BakKIUBUM
[IaTOr€HOM, AKUI ACOLI0E 3 BUCOKUM piBHEM
3aXBOPIOBAHOCTI, YCKIaZHEHb 1 CMEPTHOCTI, 1O
IOACHIOIOTh CEPOJIOTIYHOK  HEOJHOPIJHICTIO 3a
nosepxHeBuM 6i1kom M. Hapasi inenTudikoano
nmoHag 80 ceporumiB M 6inka, a TakKox
BCTAHOBJIEHO  TE€HOTUIIOBY  HEOJHOPIJHICTb
regiB emm (M 6inka). binok M (tun emm)
€ KpUTMYHUM  (AaKTOpPOM  Bipy/IEHTHOCTI.
Kinbka pocnmigkeHb IOKasanyu  MifBUILEHY
4acTOTy iHBa3MBHOIO 3aXBOpIOBaHHA S. pyo-
genes, IIOB’si3aHy 3i 3POCTaHHAM MOLIMPEHOCT]
Ha6inp BipyneHTHNX TniB M11i M3 ynponosx
2011-2018 poxkiB. 3okpema, y 2011-2013 pokax
BUJIAIN OLVH IITaM Ha piK, y 2014-2018 pokax
—2,5,4, 6 Ta 9 mrTramiB BIIIIOBigHO, a Hall4YaCTiIIe
KTHIYHOI0O KapTMHOW Oyt  6OakTepiemis Ta
IIHEBMOHIA 3 KopeAniero Mk Tunamu M1 i M3
Ta MHEBMOHi€r [2, 14].

B fInonii cmamax indexnii  Streptococ-
cus pyogenes, sIKUii morpeOyBaB 2 MicsAli s
MiKBifalil, MiAKPeCITb PolIb BUAIIEHUX Bif
XBOPMX i MeIMYHMX MNpalliBHUKIB isomatiB [3].
Hani isonatu Hanexanu no emm 89/clade 3 -
TilepBipy/IeHTHOTO  KJIOHY, KIacuikoBaHOTO
AK TUII IOCHIZOBHOCTI 646 1 IOIINMPEHOro y
CY4aCHOMY CBiTi, OCOOMMBO cepef MaIiEHTIB
BUCOKOTO pusuky [4]. Bera-remomituynmii
CTPENTOKOK TIpymM A € BaXIMBUM BUIOM
IPaMIIO3UTUBHUX MTO3AKTITMHHUX 6aKTepiaTbHIX
[IAaTOTeHiB, BiH KO/IOHi3ye roprmo abo IIKipy,
CIIPUYMHIOE HU3KY THiVTHUX iH(DeK1iil i HerHiTHMX
YCKIaJHEHb, a TaKOX € BigmoBiganmbHUM
3a CHHJIPOM CTPENTOKOKOBOIO TOKCUYHOTO
moky. HacmigkamMu  cTpenTokokoBoi iHdexIil
BK/IIOYAl4M TOCTPYy PEBMaTUM4HY JIMXOMAHKY,
TOCTPUI ITTOMePY/IOHePUT i peaKTUBHUI apTPUT,
a TakoX cMHApoM TyperTa, TMKM, pO3/Tajy pyXiB
i pediumt yBaru, npM4oMy roctpa peBMaTUYHA
JIMXOMaHKa Ta peBMarTMYHa XBopoba cepus €
HalCepMO3HIMMI ayTOIMYHHUMM HaCTifIKaMu
CTpenTOKOKOBOI iH(deKLii rpynu A, sIKi Bpa>KaloTh
miTell y BCbOMY CBiTi IHBaMiHICTIO Ta CMEPTIO
[5]. V cBoIo uepry, 3aXBOpPIOBaHICTh Ha CUHAPOM
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CTPENTOKOKOBOIO TOKcM4YHOro Imoky (STSS)
OCTaHHIMU poKamu 3pocna 3 60 go 70 mo 143,y
3B’513KY 3 HOIIMPEHHAM CreluivHNX FeHOTUIIIB,
TakyX AK mefA-mosuTrBHMII emml.

Hanionanpunii IHCTUTYT iHpexuinHnx
xBopo6 Snownii (NIID) cranoM Ha 2 yepBHs 2024
POKy 3apeecTtpyBaB 977 BUIAJKiB CUHAPOMY
CTPENTOKOKOBOIO TOKcM4yHOro Imoky (STSS)
i3 nmeranpHuM pesynbratom 21,7 % [6]. 3rigHo
BU3HAYEeHH:A POOOYOi TPy, CUH/IPOM TOKCMYHOTO
moky (CTHI) — me rocTpe 3aXBOPIOBaHHS, IO
XapaKTEPU3YETbCA  JIMXOMAHKOK,  BUCHUIIOM,
aprepiaZbHOI0  TinOTeH3i€w,  AMCOYHKIIE
TOJIIOPTaHHOI CUCTeMU Ta eckBaMmarieo (7, 13],
Ta 3aJIOKHO Bil JIOKYCy BUJIEHHS 30ygHMKA
IOMI/IAETbCA HAa [JOCTEMEHHMI 1 VIMOBIpHUI
KJIiHiYHi BapiaHTH. BiTpsHa Bicla € BaXXKIMBUM
¢dakropoM  pusuKy iHBasMBHMX  iHQeKIii
Streptococcus pyogenes y paHnille 370pOBUX
niteit [8], ockinbku y 15% miteli 3 iHBa3sUBHUM
3aXBOPIOBAaHHAM B aHaMHe3l € BKa3iBKM Ha
BITpAHY BiCIy IIPOTATOM IIOIIEPEAHBOIO MICALA.

IMinb: Ha OCHOBI BUIIAJKy 3 IPAKTUKU
IpoaHaJIi3yBaTy OCHOBHI KIiHi4Hi, 1abopaTopHi
Ta IHCTpPyMeHTa/IbHi 0COOMMBOCTI MeAiaTpUYHOTO
TOKCMYHOTO  IIOK-CMHJIpOMY,  CIPUYMHEHOTO
iMmoBipHUM S. pyogenes.

MATEPIAJTINN TA METOIM

B indexuiitHomy BimmineHHi aHecTtesionorii
ta iHTeHcuBHOi Tepamnii OKHII «YepniBenpka
obracHa OMTsAYa KiIiHiYHA JTiKapHSI» Il HALIUM
CIIOCTEPEKEHHAM OTPMMYBAB JIIKYBaHHA XJIOITYMK
3 I103aroCIIiTa/IbHOK ITHEBMOHIE€I0 Ta O3HAKaMU
TOKCMYHOTO UIOK-CMHIPOMY, IO PO3BUHYBCA
Ha Tl IMOBIPHOrO BMIIAJKY CTPENTOKOKOBOI
ingexnii. O6cTe)xeHHs Ta JIKyBaHHS Ialli€eHTa
3[I/ICHIOBAZIOCA 3 JOTPUMMAaHHAM OCHOBHUX
6ioeTnynux nonoxxeHb Konsenuii Paju €sponn
IIPO IIpaBa TOMHY Ta 6ioMenuiuHYy, [enbcincbkol
feKmapanii BcecBiTHbOI MeiM4HOL acoujialii mpo
€TMYHI 3acaiy IPOBENEHHA HAyKOBUX MEAVYHUX
IOCIPKEHb 3a YYacCTIO JIIOVHM, a TAKOX 3TiZHO
YMHHUX BiTYM3HSAHUX HACTaHOBA Ta JIOKAJIBHUX
MEeIVYHNX IIPOTOKOJIIB.
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PE3VJIBTATU TA IX OBTOBOPEHHS

Hapomumo KJIiHIYHU KeliC  TSOKKOTO
3aXBOPIOBAHHA Y [WUTUHM, sAKe 3a K/IIHIYHO-
MAPAKIIHIYHMMY  KpUTEpiAMM  BIJIIOBifanmu
IMOBipHOMY BUIIAJIKy CTPENTOKOKOBOIO

TOKCUYHOTIO IIOK-CUHIPOMY.
Xsopuit II., 4 poknu, 3i ciB MaTepi 3aXBOpiB
TOCTpPO 3 MiIBMILEHHA TeMIepaTypu Tina go 40,0
oC, mosiBu [JpiOHO LATKOBOIO BUCKITy Ha BCIiX
AiITHKaX IIKipHUMX NOKpUBIB i abmomiHarii.
[IpusHayeHe aMOy/IaTopHe JIKYBaHHS BIIPOZIOBX
2-x pHiB ycmixy He Majo, TOMYy Y 3B’SI3Ky 3
MOTipIIEHHAM 3arajJibHOrO CTaHy i3 PO3BUTKOM
PecmipaTopHOro  AMCTpecy, IpPOTrpecyBaHHAM
IHTOKCUKAIi/IHOTO CUHJIpOMY, rinoreHsii
Ta HEBPOJOTriYHOI CUMITOMAaTMKM (BTpaTa
cBioMOCTi) JAMTMHA B CympoBOAi  MaTepi
sBepHynaca pmo OO671acHOrO  KOMYHa/JIbHOTO
HEKOMEpLITHOrO MignpueMcTBa «YepHiBenbKa
obrmacHa JuTAYa KIiHiYHa  JiiKapHA», [e
rocriranizoBaHa 0 iH(QEeKLiHOrO BiffieHHs
aHeCcTe310710Til Ta IHTEHCUBHOI Teparil.

[Ipn HapXO[ KEHHI 10 CTalliOHApy 3arajibHUi
CTaH [WUTVHM PO3LIHIOBABCA AK TOKKUI 3a
PaxyHOK ABMI  [UXaJbHOI  HENOCTAaTHOCTI,
IIPOrPeCyrYoro IHTOKCUMKALIIHOIO CUHJPOMY,
rinoreHsii Ta HEBPOIOTiYHMX MPOSBIB (CITyTaHa
cBioMicTb). 3 aHaMHe3y BifloMO, 1110 AUTKHA Bif
Apyroi moHouIeHOI BariTHocCTi, (isiomorivanx
nosoris, Hapoawmaca i3 Macow 3000 rpawm,
HOOBXXMHOIO Tila 55 cM. PicT Ta po3BUTOK AUTUHMI
nepe6biras 3rigHo Biky. lllerneHHs mpoBoayucs
BignmoBifHOo o HamionanpHOoro KaneHpaps
podiTaKTVYHMX IIeTJIeHb Ta He OIIOBHIOBAJIOCH
peKoMeH/IoBaHUMM iMyHizaniaMu. CrafkoBuii,
a/Iepro/IorTiYHMII Ta emifeMioNoriyHmii aHaMHe3
He 00TsDKeHi. B aHaMHe31 10aTKOBO BCTAHOBJIEHO
BKa3iBKI Ha IIepeHeCeHy BITPAHY BiCIy TpU TVDKHI
TOMY.

[Ipn o6’exTMBHOMY OOCTeXeHi y BifmineHHi
IHTEHCUMBHOI Tepamii Bi[3HaYeHO, 1O Y XBOPOTO
CBIIOMICTb IIOpYIIEHA - COIIOpP, Ha OITIAL, pearye
3HAYHOI0 3aTPMMKOI0 Ta HerarupizmMoM. 3iHuui
D=S, doropeakiis aKTMBHA, CHiBAPYXHS.
AxcunapHa temneparypa Tima 37,2 oC, sdka
yTpumyBanacs GpeOprabHO0 BIPOLOBXK 2-X JHIB
aMOY/IaTOPHOTO JTiKyBaHH:A Ta cyodeOpuapHOIO 3
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erizoiamyu (eOpUIbHOI TeMIlepaTypHOI peakiii
BIIPOIOBX IepIINX 2-X [HIB CTallioHapHOIO
nikyBaHHA. IlIkipHi mokpmBu Omifi, JucTanbHi
Bifiii/iM KiHIIIBOK IIPOXOJIOfHI Ha JOTUK, MOTJIIHI,
Ma€ MicClle HAIIpy>K€HHA 1 pO3JyBaHHA KpuUI
Hoca. Ha BciX pinfAHKax IIKipHMX IIOKPUBIiB
HasIBHUI JIPiOHO-IATKOBUI, SICKPaBO-pPOXKEBUIA
BUCUII, IO MicuaMu 3nuBaerbcsa. Cumnrom
KaIli/IIPHOTO HAIOBHEHHs Oinble 3-X CEKyH[.
Typrop TKaHMH Ta €IacCTUYHICTb IIKipK
HOMIpHO 3HIVDKeHi. Bupymmi cnmmsoBi 060/mMOHKM
onigo-pokesi, Bosori. 3iB rimepemiioBaHuMit.
CuMnToMm  «HaTAry»  HeratusHi. JluxaHHsa
CaMOCTiliHe, IpUCKOpeHe, epeKTUBHe, 3a y4acTi
NOJATKOBOI MYCKYyIaTypyu B aKTi AUXaHHA,
4acToTa AMXaHHA — 42 Ha xBuauHy. Hacuyennsa
apTepianbHOi KpoBi KucHeM — 89%. IlepkyTopHo
BiZIMi4a€eTbCsl NMIPUTYIUIEHHs 3BYKy B 0Oa3abHMX
Bigmimax jereHp, Oinblie BupakeHe 3iiBa. [Ipu
ayCKy/bTallil JIETe€Hb - [UXaHHA aCMMeTPUYHE, HaJ
JIiBOIO JIETEHEI0 )KOPCTKe, 3HaYHO ocmabnene. Hap
IIPAaBOI0 JIETEHEK — JUXAHHA NPOBOAMUTHCA HaJ
YCi€I0 IIOBEPXHEI0, XPUIIM HE BUCTYXOBYIOTbCA.
[emopmHaMika HemOCTaTHBO edeKTVBHA. ToHM
cepus npuriyuleHi, purmivni. Yactora cepueBux
CKOpoYeHb — 138-142 Ha XBUIMHY, apTepiaIbHUINI
TUCK — 70/46 MM pT. cT. JKMBiT M'AKMIT, ZOCTYIIHMIT
IajibIIalil, epyucTagbTUKa KUIIEYHNKA SHIDKEHA.
ITeuinka Ta cenesinka He 30inpureni. Crinenp
opopmieHnit, 6e3 TATONOTiYHUX JIOMIIIOK.
Hiypes BifiCyTHiii.

Bimpasy npm HajgxomKeHHI Yy BigfilIeHHA
OUTHHA B3ATa B peaHiMaliiiHy 3amy, fAe Iin
HaJIaTOJKEHO KMCHEBY J[IOTAlil0 4Yepes3 JULEBY
MacKy B 06’eMi 5 JiTpiB Ha XBWINHY, 3a0e31e4eHO
2 nepudepnIHNX BEHO3HMX IOCTYIIN, IIPOBENEHO
3abip KpoBi g 71a0OPAaTOPHMX [IOCIJIKEHb,
posmodaTo  cTapToBy  iHQY3iiiHY  Tepariio
KpucTanoifamu B 06’emi 20 My1/Kr 3a 30 XBUINH 3
IOAAMbIINM IIEPEXO0M Ha IHOTPOIIHY HiATPUMKY
- nodamin 10-15 MKI/KI/XBUINHY 3 TUTPYBaHHAM
TepaneBTUYHOTO edeKTy, OO0Moc-103y Kpucra-
NOifiB,  BBENEHO  CTAPTOBMIT  AHTUOIOTHK,
Ha/IarO/PKEHO MOHITOPMHT BiTaIbHUX (YHKIIIL.
[Ticna crabinmizanii craHy AMTMHA IlepeBefieHA B
I1a/IaTy iHTEHCUBHOI Teparil.

ITig yac mepeOyBaHHsA XBOPOTO y cTaliioHapi
IIPOBOVBCA IVHAMIYHU K/IIHIYHO-
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nmaboparopHuil MoHiTOpuHI. Tak, pe3ynabraTn
JTA0OPaTOPHYX JJOCIIKEHb XapaKTepU3yBa/nCs
3MIHaMI B 3arajibHO-K/IiHIYHOMY aHajisi KpOBI,
30KpeMa, IIOCTYIOBE, BIPOJOBX IEpPIINX 5-TH
OHIB CTAallilOHApPHOTO JIIKyBaHHA HapOCTAaHHA
nerikonuro3y o 36,4 I'/nm Ta Heirpodinbosy
31 3HAUHUMM 3CYBOM JIeMIKoLMTapHOI (opMy/n
niBopy4 (Miemonuty — 1%, metamienonutu — 2%,
Ha/IMIKosAepHi — 81%), IpUCKOpEHHS IBUIKOCTI
3CiJaHHA epUTPOLUTIB JO 25 MM/TOJ., BUPA>KeHOI
tTpomborytonenii (72 I'/m) ta aHemii jerkoro
crynens (remorno6in — 105 I'/n, epurporutu —
3,8 T/n, xompopoBuii nokasuuk — 0,82). 3miHn
3araJibHOrO aHaJlidy cedi XapaKTepusyBauCA
nerKouuTypier fo 13-15 B mosi sopy, 110 JocAran
pedepeHTHMX 3HaueHb Ha (OHI IIPOBEEHOI
Tepamii. ¥ Komporpami — 30ilbIIeHHA BMICTY
cmm3y (+++) Ta neitkonutis — 80-100 B moti 30py.
Hani 6ioximMiuHOrO aHanmisy KpoBi cBigummm mnpo
3pOCTaHHs PpiBHS acrmapTaraMiHoTpaHcdepasn
no 44,5 Op/n (pedepentHi 3HayeHHA 5-37
Opn/m).  IndrmamaToMeTpM4HMII ITaT€pPH KpOBi
XapaKTepuU3yBaBCA 3pOCTAaHHAM pPiBHA IIpo-
Ka/JbIUTOHIHY nmo 1,8 Hr/mn (pedepeHTHe
3HayeHHA  <0,25 Hr/miu), C-peakTMBHOIrO
npoTeiny fo 24 Hr/mi (pedepeHTHe 3HaUeHHA <6
Hr/mi). Cepen iHIIMX IOKasHUKIB Bigmivamocs
30inpiIeHHs BMicTy D-uMepy B cupoBariyi KpoBi
110 740 ur/mn (pedepeHTHe 3HaYeHHA < 500 HI/MT),
TUTP AHTUCTpeNnTonisuHy-O 3HaXo#guBCA Ha
BepxHiil Mexi Hopmu — 250 Hr/mMM (pedepeHTHe
3HaYeHHH <250 Hr/MM).

Bepudikanis COVID-19 Bkntoyana BUsBIEHHS

PHK Bipyca SARS-CoV-2 B HazodapeHTreabHOMY
MasKy METOIOM IIO/IIMEpPAa3HOI  JIAHIJIOrOBOI
peakiil 3BOPOTHOI TPaHCKPUIILII B peXumi
peaJbHOrO dYacy, AKUI IPOBOAMBCA Ha 3-U
JleHb CTalliOHapHOTO JIiKyBaHHsA (pe3y/braT
HeraTUBHMIIN).

IIpy mpoBefeHH] yIbTPa3sByKOBOI iaTHOCTUKI
OpraHiB TPygHOI IOPOXHMHM BUABJIEHO, IO B
MiBiit jereHi BU3HA4YaWThHCA P-iHil, 3TMBHOTO
xapakrepy 0e3 O3HaK KOHcormifamii rreBpu. Y
JiBOMY II/IEBPA/IbHOMY CHHYCi HasfBHa Bi/lbHa
pinuna pmo 42,0 MM Hapj piBHeM pAiapparmm.
Takym 4nHOM, 6y/I0 BCTAaHOB/ICHO Y/IbTPa3BYKOBI
(Y3) — o3Haky 1iBOOIYHOI I/IEeBPOITHEBMOHII Ta
€KCYIATUBHOTO IIJIEBPUTY.

IIpy  amamisi  pesynbraTiB  OIIAMOBOI
nudpoBoi peHrtreHorpadii opranHiB rpymHOI
K/IITKM BCTAaHOBJIEHO, IIJO JIeT€HeBUII MaJIIOHOK
IIOCUJIEHUV, BIMIYAa€TbCA IIOMIpHE 3HIDKEHHHA
IIHEBMATKU3allil JIeréHeBOl IIapeHXiMM J1iBOTo
JIeTeHEeBOTO IO/ Ta B HMJKHIN MO 1iBOI jlereHi
BifMiyaeTbcs momipHa iHQinbTpanis nereHeBol
napenximMu. KopeHi ereHb ManoCTpyKTYpHI,
HOMipHO po3uiMpeHi, miBuit iH}ITBTPOBAHMIL,
TsDKUCTI 1o epudepii. Kynmomu piadparmu witki,
acumeTpuyHi. PebepHo-fiadparmanbhi cuHycH
BinbHI. CepefoCTiHHA po3MillleHe CepeyHHO,
He posmupeHe. TiHp cepusa Ta CYJUHHOTIO
my4ka HOpMajabHOI  KoHirypanii. Tpaxes
6e3 ocobmuBocreit. Ckermer  cdopmoBaHUI
npaBuwibHO. Takum umHOM BepudikoBaHo Ro-
KapTHHY TiBOOiYHOI OTicerMeHTapHOi THEBMOHIl,
YCKTaJJHeHOI eKCyaTuBHMUM IteBputoM (Puc. 1).

Puc. 1. JuHamika peHTreHonoriyHmnx 3miH Ol'K nig yac ctauioHapHOro nikyBaHHs, 311iBa Ha NpaBo
(Ro1 -1 poba, Ro2 - 3 noba, Ro3 - 8 foba).
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JIUTuHA KOHCY/IbTOBaHA AUTAYMM Xipyprom,
Bepr(iKOBaHO IIBOOIYHUIITIZPOTOPAKC3IPUBOLY
YOro XJIONMYMKY Ha 2-M JeHb CTallioHapHOIO
NiKyBaHHA IIPOBELEHO I/IEBPAIbHY ITYHKIIIIO.

OpraHoznenTuyHi  BIACTUBOCTI  BUIIITHOTO
BMICTy  JIiBOI  IUIEBPA/JIbHOI  IOPOKHUHU
IpEACTaB/IeHl MYTHOKI PIAVHOI KOPUYHEBOTO
KO/IbOPY i3 3/I0BOHHUMM 3amaxoM. Llmronoriuna
JiarHOCTMKA IIJIEBPA/IBHOTO BUIIOTY, OTPMMAaHOTO
Ipy IYHKII J1iBOI IUIEBPA/JbHOI MOPOXXHUHIU,
XapaKTepusyBajacs HasBHICTIO HeNTpodinis,
Il0 IIOKpMBAKOTb Bce Tmone 3opy. llpm
0aKTepioNIoTiYHOMY JIOCTI/PKEHi IIeBpPaIbHOTO
BUIIOTY Ta KPOBi IOpM He BUABJIEHO.

[IpoBenennit MOJIEKY/ISIpPHO-0iomoriuHmit
aHa/li3 BUINTHOI pigVHM 7iBOI IIEBpPabHOI
HOpOXXHMHM Ha sikicHe BusiBeHHs JITHK Micobac-
terium Tuberculosis, Streptococcus Pneumoniae,
Neisseria Meningitidis, Haemophilius Influenzae
Ta Streptococcus agalactiae i3 3acTocyBaHHAM
MeTOAy IIO/MiMepasHOol  JIAHIIIOIOBOI  peakIiil
He BUABUB TE€HETUYHMX YaCTUH >KOJHOIO 3
IIpefiCTaB/IeHNX MiKpOOio/loriyHNX areHTiB.

[Tpn 6axTepionoriYyHOMY JOCTIIKeHI Mas3Ka
cm30Boi 000NMOHKM HOca BusAeiaeHo S. hae-
molyticus 105. IlpoBemena aHTMOiOoTMKOrpama
BUSIBUJIA HASIBHY CTIMKIiCTD 10 OeH3MIIeHIWIiHY,

epuUTpoMinHy Ta  30epeXeHy  YYTIUBICTH
Ho 1edOKCUTMHY, aMiKallMHy, TeHTaMIiluHY,
ToOpaMiluHy, JiHe30/miAy, HOPQIOKCAIVHY,

UIpo@IoKcalMHy, 1eBOGIOKCALMHY, KIIiH/a-
minuHy Ta pudammiuyuny. baxTepiomoriuynuii
aHami3 opodapyHIreaJbHOr0 Ma3Ky BJABVB
KonoHil S. pyogenes 108 Ta E. fecalis 104.
PesynpraTu BukoHaHOI aHTUOiOTMKOTpamMy i3 Ip+
KOJIOHIAMM CBIZYUIM IIPO HAABHICTb CTIMKOCTI
OTpMMaHOI (JIOpM IUIEBPAJbHOIO BUIIOTY JIO:
OKCAIVIiHY, HOp(IOKCALMHY Ta epUTPOMILIHY Ta
BOJHOYAC 30epeKeHy Yy T/IMBICTD 10: aMIiIVIIiHY,
neBOQIOKCAIHY, JiHe30/iAy, KIiHAOMIIUHY,
pedaMminuHy Ta BAHKOMIIVHY.

3a JaHUMM YIBTPa3BYKOBOTO OOCTEXEHHA
OpraHiBYepeBHOI MIOPOXHIHY Ta 3a04YE€PEBUHHOTO
IPOCTOPY BUABIEHO Y3-O3HAKM PEAKTUBHUX
3MiH 6iniapHoi cucTemu.

3a [aHMMM €NeKTPOKapAiorpaMy — O3HAKU
IIOMipHOTO MOPYILIEHHA penonAapusanii
MioKappa. ITokasHMKM 3aranbHOrO aHaisy cedi,
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exokappiorpadii BifmoBimamu BikoBiit HOpMI
BIIPOZIOBXX Iepiofy MiKyBaHHA.

bepyun nmo yBarm aHaMHe3 3aXBOPIOBaHHA,
faHi (QisuMKanmbHOTO OOCTEXXEHHs, pe3yIbTaTu
abopaTOPHO-iHCTPYMEHTANIBHUX  JJOCTiI>KeHb
BCTAaHOBJIEHO JiarHo3: Celcuc, nepiof cenTuieMii
iMoBipHO S. pyogenes Ta S. haemolyticus eTiosnorii.
Tokcuko-6akTepianbumit mok. [losarocmitanbHa
NiBO6iYHa [JONbOBA ITHEBMOHIsI, TOCTPUII Iepeoir,
ycknagHeHa siBo6ivnuM 1maeBputom. H 1T
crynens. Bucnaxxenus o6’emy pigunu II crynens
3a 130TOHIYHMM TUIIOM.

[Tig wac mepeOyBaHHs OUTMHU y CTaliioHapi
CTapToBa I{HTEHCMBHa Tepamisf mepepbavaa
3aCTOCYBaHHA  PeCIIpaTOpHOI  IPOTEKUil
BUITIAAI ITOfla4yi 3BOIOXKEHOro KucHi (34-40%)
4yepes HasajIbHi KaHIoi. BpaxoBylo4n HasABHICTb
IHTOKCMKALIIHOTO CUHAPOMY, ABUIL AeTifpaTariil
Ta  TrinoTeHsii, nposogwiacsa  iHysiiHa
Tepamisa INII0KO30-CONMbOBMMM pPO3YMHAMM Ta
iHOTpOIIHa CUTUMY/TIALIA Ba3oIpecopaMu.
Ockinpky mepebir 3axBOPIOBAaHHS Yy XBOPOTO
CYIIPOBOJ)KYBaBCs BYPXEHVMMI Kappio-
pecripaTopHuMM pO3/IajaMyu 3 €KCyZaTUBHUMMU
IpOsIBaMM Ta BUCOKUM PM3VMKOM HaOPAKOBOIO
CUH/IpOMY, JIOLAaTKOBO y  IIPEJCTaBIEHOMY
K/IIHIYHOMY BUIIAJIKy 3aCTOCOBYBa/IUCA
KOPOTKiI KypCM CUCTEMHUX KOPTUKOCTEPOINMN,
IO perIaMEHTOBAHO K/IHIYHOK HaCTaHOBOI,
3aCHOBAHOIO Ha JloKa3ax «[IHeBMOHiA y fiTei».

Kepyrouncy kmiHivHMMM fgaHUMM (TSKKICTD
crany, isukanpHi faHi) Ta sabopaTopHO-
iHCTpyMeHTaNbHUMU [OCTi/PKeHHAMNU (peHTre-
HOJIOTi4Hi, TeMaTO/IOTi4Hi ITOKa3HMKM) CTapTOBa
eMIipyyHa KoMOiHOBaHa aHTKMOaKTepianbHa
Tepamis posnoyasacs TPYNow KapOoleHeMiB
B MOETHAHHI i3 aMiHOIJIIKO3MaMM!.
BuiesasHauennii  KOMIUIEKC — TepaleBTUYHUX
3aXOfiB  [ONOBHIOBABCA  CHMIITOMATUYHOIO
Tepalli€n Ta JpeHyBaHHAM JIiBOI IIJIEBPA/IbHOI
IIOPOKHUHML. Bpaxosyroun BiICyTHICTD
BUPa)KEHOIMO3UTVBHOIIVHAMIK/ Ha T/Ii HABEJ€HOI
CTapTOBOl  eMIipu4yHOi  aHTUOaKTepianbHOI
Tepamil 3 NepCUCTYBaHHAM ABUIL [MXaJIbHOI
HeIMOCTAaTHOCTI, JMXOMAaHKM, a JIMHaAMIYHUIII
abopaToOpPHUI Ta IHCTpYMEHTa/IbHUI
MOHITOPVHTI J€MOHCTPYBAaB HEraTUBHY AVHAMIKY
B AaCIIeKTI HAapOCTaHHA MapKepiB aKTUBHOCTI
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3amajieHHs, Mmicasd 3-1 o6y ymmnuraneHHs Oyno
IPOBEJIEHO KOPEKIIilo MPOTUMIKpOOHOI Teparii 3
MOaTKOBMM IIPM3HAYE€HHAM IIpenapariB IpyIn
¢dTOpXiHOMOHIB.

3BaXkaoun Ha  TSOKKMI  mepebir
3aXBOPIOBAHHs, O CYIPOBOJKYEThCA O3HAKAMM
MY/IbTMOPIAaHHOI HEBIAIIOBIHOCTI, TillOTEH3I,
rinokceMii, IporpecyBaHHAM iHTOKCHUKAILiiTHOTO

CMHJIPOMY Ta  [JUXaJAbHOI  HENOCTATHOCTI,
HEraTVBHOI  JIA0OPaTOPHOI0  AVMHAMIKOK Y
BUITIAZi HapocTaHHA piBHA C-peakTUBHOTO
Oinka,  JeMKOLUTO3Y 3 niMmdoneHiero,
TPOMOOIUTOIEHI], O3HaK  TeMaTOLMUTOI3Y,

HiIBUIIEHHSM piBHSA INPOKAJIBLUTOHIHY, Oy10
PO3II0Y9aTO KOPOTKOKYPCOBY [JOBEHHY TepaIliio
10% HOpMa/IbHUM IMYHOITIOOY/TiIHOM JTIO[VIHA.

Ha tTni xomIiekcHOI iHTEHCMBHOI Tepamil
Ha KiHelb 7-TO [HA CTaljilOHApHOTO JIIKyBaHHA
BiMivasacs IMO3UTMBHA KIIiHiYHO-TaboparopHa
OVHaMiKa, perpecyBany ABUINA  JIMXaJIbHOI
HEJOCTAaTHOCTI Ta JIMXOMAaHKM, a [WUTHHA Ha
25-My 100y cTalioHapHOro JIiKyBaHHS BUIIMICaHA
i3 kIiHiKM Ha TpOROBXeHHsS peabimiTaniiHOro
NiKyBaHHS Ha aMOy/IaTOPHOMY eTai.

Kondnikr iHTepeciB. ABTOpM 3aAB/IAIOTH
PO BiICYTHICTb KOHQJIKTY iHTepeciB Ta BIacHOI
¢dinaHCcOBOI 3alliKaB/lIeHOCTi MpY MiATOTOBLI i€l
CTaTTi.

I xepeno ¢dinancyBaHHA. BukonaHHA
IbOTO MOCTI/PKEHHA Ta HAIMCAaHHA PYKOINCY
37i/ICHIOBa/IOCD 6€3 30BHILIHBOTO (hiHAHCYBAHHS.

HayxoBo-gocnigna pobota kadenpu nepiatpii
Ta JUTAYMX iHeKuiiHuX xBopob «CydvacHi
eIifeMioorivHi, K/IiHIKO-TIapaK/IiHiYHi  Ta
IiarHOCTMYHI 0COO/IMBOCTI HAMOI/TBII OIIVPEHNX
3ala/bHMX  3aXBOpIOBaHb  iHQeKIiiHOI  Ta
HeindekIiliHOI Tpupoayn y miteii» Ne mepskaBHO]
peectpanii 01220002208 (3 01.01.2022 p. -
31.12.2026 p.).

BYMCHOBKMU

1. IIpencraBneHnit KIiHIYHMI BUIAJOK HAO0YHO
BioOpakae KIIiHiKO-TabOpaTOpHi NpOsIBU
CTPENTOKOKOBOI'O TOKCMYHOI'O HIOK-CUH/IPOMY
CIIPMYMHEHOTO S. pyogenes y JUTVHM.

2. IIpoananisoBaHi K/IiHIYHO-TIapaK/IiHIYHi
0COONMMBOCTI  ypaXKeHb KapHio-BacKy/IsAPHOI

. Ilepenecena

Ta PECIipaTOpPHOI CUCTEeMM, CIPUYMHEHUX
S. pyogenes, Ha mpuKIaji KIiHIYHOIO BU-

NafKy  XapaKTepU3yHTbCA  JIMXOMaHKOIO,
CEpLEeBO-CYAVHHVMM, PpeCHipaTOpHUMM  Ta
nepdysifiHuMM  posnajamy, — TilOTeH3i€lo,

JIEIKOLMITAPHOIO peaKkl[i€l0 Ta 3pOCTaHHA
iHpIaMaToOMeTPUYHMX OKAa3HMKIB KPOBI.

y HelloJaBHbOMY aHaMHesi
B IIPEICTaB/IEHOMY KI/IIHIYHOMY BUIIAJKy
BiTpAHAa  BICIla  BUCTYIA€  JIOZATKOBUM
(aKTOpPOM CXVIBHOCTI 1O JAHOTO KPUTUYHOTO
[IaTOJIOTIYHOIO  CTaHy, AKUI  BUMAarae
10iH(GOPMOBAHOCTI i TOTOBHOCTI 0O HaJjJaHHS
JIOIIOMOTY XBOPUM, 30KPEMA, 3 YPaxXyBaHHAM
3POCTaHHA IOLIMPEHOCTI Ta arpecUBHOCTI
30yQHMKA B CY9aCHUX YMOBAX.
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LUNG DAMAGE IN TOXIC SHOCK SYNDROME CAUSED BY g -HEMOLYTIC
STREPTOCOCCUS GROUP A
(a clinical case in pediatric practice)

I Koloskova O.K., *? Tkachuk R.V., > Garas M.N., ! Bilous T.M., * Tkachuk V.I.,
?Sorochan D.I., ? Sichkar 1.B., * Teslitsky O.K.

! Bukovinian State Medical University, Chernivtsi, Ukraine
? Chernivtsi Regional Children's Clinical Hospital, Chernivtsi, Ukraine
? Chernivtsi Regional Bureau of Forensic Medical Examination, Chernivtsi, Ukraine

tkachuk.roman@bsmu.edu.ua

Aim: to analyze the clinical and paraclinical features of lesions of the cardiovascular and respiratory systems caused by
S. pyogenes, using the clinical case example.

Materials and methods. In the infectious unit of anesthesiology and intensive care of the Chernivtsi Regional Children's
Hospital, a boy was treated under our supervision and suffered from community-acquired pneumonia and signs of toxic
shock syndrome, which developed on the background of a probable streptococcal infection case. The patient's examination
and treatment were carried out in compliance with the basic bioethical provisions of the Council of Europe Convention on
Human Rights and Biomedicine, the Declaration of Helsinki of the World Medical Association on the ethical principles of
conducting scientific medical research involving human subjects, as well as in accordance with current national guidelines
and local medical standarts.

Results. The clinical case of streptococcal toxic shock syndrome caused by a probable streptococcal infection clearly
demonstrates the relevance of this problem in pediatric practice. In the clinical case the severity of the child's condition
is primarily caused by toxic shock syndrome, which was accompanied by hypotension and perfusion depression and
progressive respiratory failure that required prolonged respiratory protection. In our opinion, the described clinical case
can be considered as confirmation of the presence of streptococcal toxic shock syndrome in a child, caused by streptococcal
infection with an infectious focus in the pulmonary parenchyma, and therapeutic measures should be comprehensive and
multi-directional in order to bring the recovery time as quickly as possible.

Conclusion. Taking into account the absence of any predictors of possible complications of streptococcal infection, this
problem should be a warning for the practical pediatric staffs in terms of detecting in children with infectious dermatitis
and/or respiratory infection such danger signs as respiratory, cardiovascular and perfusion disorders, increasing neurological
symptoms for the purpose of rapid medical response and referral to a specialized department of a pediatric clinic for the
specialized medical care.

Keywords: streptococcal toxic shock syndrome, pneumonia, children, intensive care.
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POJIb IUTOJMOTTYHMX JOCIIIXEHD B MEIUYHIN ITPAKTUIII TIKAPA
TP TOKYMEHTYBAHHI BUITAIKIB CEKCYAJIbHOTO HACUJIbCTBA
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! Hauionanvnuti meouunuii ynisepcumem imeni O.0. boeomonvys, Kuie, Yxkpaina
? [ICY «Kuiscvke micoke 610po cy0060-meduuHoi excnepmusu», Kuis, Yxpaina

hpbsme@gmail.com

AkTyanbHicTb. B YkpaiHi, ByMOBax MiDKHapOIHOT0 36pOITHOTr0 KOH(IKTY, CIIOCTePiraeThCs TeH/IEHIIiA 00 OPIEHTYBaHHSA
Ha €BPOIENIChKI CTAaHAAPTI IIPY PO3CTiIyBaHHS BUMAAKIB (i3NUHOTO, IICHXOMOT{YHOTO Ta CEKCYaTbHOTO HACUIbCTBA IIPOTH
1yBinpHOro HacenmeHH:A. 3a manuMu OOH dakTu cekcyaTbHOTO HACM/IBCTBA B YMOBAaX 30pONHMX KOH(IIKTIB CKIafHO
BUABUTY Ta poschipmysaru. Ilif dac poscrmifyBaHHA ITPaBOOXOPOHHMMM OPraHaMM BUIIA/IKIB CEKCYalbHOTO HAacMIbCTBA
B OTPMMaHHI [JOKa30Boi 6asy Barome Miclie 3aiiMalOTb Pe3Y/IbTATH CYZOBO-MEIMYHUX €KCIEPTU3 PEeYOBUX [OKasiB 3
TOCiHKeHHSIM MIKPOCTIZiB Ta MIKPOOO6'€KTIB 6107I0T14HOTO ITOXOMKEHHS, ifeHTMdIKaLli€l0 BUZOBOI, CTaTeBOI, PerioHaIbHOI,
OpPraHO-TKAaHMHHOI HaJIeXHOCTI.

IMinp: aHamis i ysarabHeHHSA peKOMeHJaliil WIOJO Miif MeMYHMX IMPAl[iBHUKIB NIpM HOKYMEHTYBaHHI TilecHUX
VIIKOIKeHb Ta BifOopi 06'€KTiB 6107I0T1YHOTO TOXOMKEHHS /LS TOJAIBIINX CYLOBO-MEANYHIX JOCTIIKEHD (L[UTOMOTIYHIX,
iMyHOJIOTiYHMX, TeHeTVYHNX) Y BUIAIKAX 3aIIONiLAHHA CeKCyaTbHOTO HACU/IbCTBA.

Marepianu ta MeToan. Orisay, HOPMaTHBHO-IIPABOBUX JOKYMEHTIB Ta HAYKOBO-MeTOAMYHMX ITyO/iKalliil B MDKHAPOTHIX
elIeKTPOHHIX HayKOMeTpU4HUX 6asax gannx PubMed, Embase i Scopus 3a K/1i040BMMY C/TIOBaMI Ta pe3y/IbTaTH IIPOBENEHNX
110 UTONMOTIYHMX CYAOBO-MeANYHUX JOCTiKeHb 3a 2020-2024 poku B M. KuiB, Ykpaina.

Pesynbrarn. I1pu mifo3pi/BUsBIeHH] BUIAJKIB CEKCYaTbHOTO HACUIBCTBA BAXIIMBY PO/Ib Mae HmpodeciiiHa TeMaTu4Ha
HiArOTOBKA MEAMYHVX IPALiBHIKIB 3 MUTaHb IIpoBefeHHs (ikcaliil TiTeCHNUX YIIKOIKeHb Ta JOKYMEHTYBAaHHs Pe3y/IbTaTiB
MEJMYIHOTO OOCTeXEHHS MOCTPKAAINX O0Ci0, HafAHHA MENUYHOI JOIIOMOIM HOCTPaXKAaIMM Ta Bimbopy 6iomoriyHmx
006'€KTiB [/Is1 TOFAIBLINX TOCTIPKEHD (LMTOMOTIYHMX, IMYHOIOTIYHNIX, T€HETUYIHNUX) IS 3amobiraHHsI BTpaTyl, PyiHYBaHHI
41 3HUIEHHA HACIJIKIB CeKCyanbHOro 37104MHy. LluTo/noriuHi cyoBo-MennyHi JOCIiPKeHHA MalOTh BE/IMKe 3HAYEHHS TPy
PO3CIiAyBaHHI CTATEBUX 3/I0YMHIB, KOMM HEOOXITHO YiTKO PO3PISHMUTM CKIAf pedOBMH/HALIAPYBaHDb 3 Micus mopii (4m To
KPOBIi, B TOMY 4MC/li MEHCTPYaJIbHOI, CIIEpMU, C/IVHH, €IEMEHTIB Ka/ly, KIiTUH IOPO>KHMHY POTa, IiXBY, IPsAMOI KMILKM — K
O3HAK CTaTeBOTO aKTY, @ TAKOXK KJIITVH ellifiepMicy i KpoBi — K O3HAK CYIIPOTUBY).

BucnoBok. IIpy poscnifyBanHi ceKCyanbHUX 3/I0YMHIB JOCUTb BOX/IMBUM € 3a/Jly4€HHSA MEIMYHMX NpaliBHUKIB /1A
IPOBEICHHS CBOEYACHOTO (hiKCYBaHH Ta JOKYMEHTYBaHHsI (PaKTiB HACU/IBCTBA, BiTOOPi 610/10TYHUX 00 '€KTIB A5 ITOfA/IbIINX
mocmimxenb. Lle 0co6M1MBO BaXXINBO, A/ BiITBOPEHH:A/3'ACYBaHHA BU3HAYCHNUX NEBHMX a60 MiATBEpP/KeHHs/TIPOSCHEHHs
HIOBHOI peasibHOI KapPTUHY CEKCYa/lbHOTO 3/I0YMHY Y BUIIAJKAX, KO OOCTABMHU CIPABU He 3aBXAU BifoOpaXkaioTh MOl
Jyepe3 BXXKIII IICUXOIOTIYHMII CTaH MOCTPaXKAAIoi 0cOOM, HEOCKa3aHICTh MOCTPaXKAAIon BCIX 0OCTABMH HACWUIIBCTBA,
0COOMCTY COpPOM 'A3NUBICTD Ta CTPAX, IJ0 0OMEXXYe KOO MIUTaHb, AKi CTAB/IATH /AU Hepel eKCIIepTaMIL.

KrrouoBi cnoBa: YkpaiHa, alieHT, CeKcyanbHe HaCHIbCTBO, (iKcallisy, MTOIOris, AiarHOCTIKA, CYI0Ba eKCIIepTu3a.
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Ponb uutonoriuHmx pocnifxeHb B MEAMYHIM NPAKTUL NiKAPS MPU AOKYMEHTYBAHHI BUNAAKIB CEKCYANbHOTO

HACKUNbCTBA

AxryanpHictb. 3a pmanumu OOH  dakru
CeKCyaJIbHOTO HAaCMIbCTBA B YMOBaX 30pOITHNIX
KOHQIIIKTIB CK/IaJHO BUSBUTYU Ta PO3CIIYBaTH.
PearyBanna Ha CceKCyalbHe HacWIbCTBO B
yMoBax 30pOilHOro KOH(IIKTY 3 HOTPUMAHHAIM
IpaB MOCTPXJAIUX IOTpedye KOOpAMHALl
MDKHapOJHMX Ta HAI[iOHA/JIbHMX IHCTUTYLIM Ta
MDKTay3eBOro IMifIXofy 3 HaJaHHA IIpaBOBOI Ta
MEeIMNYHOI JOIOMOTM, COIlia/IbHO-IICHXOJIOTiYHOL
MiTPUMKM  IOCTPAXKAAINM Bifi CEKCYaJbHOIO
HACWIBCTBO IIifi 9ac 36poitHoro KoHQkTy [1-4].
B VkpaiHi, B ymMOBax MiXHapOZHOrO 30pOIHOTO
KOHQIIIKTY, CIIOCTepiraeTbcsi TEeHAEHIs IOfI0
OpiEHTYBaHHA Ha  €BPOIENCHKI  CTaHHAPTU
OpM  pO3CIiAyBaHHS  BMIQJKIB  (i3MyHOrO,
IICUXOJIOTIYHOTO Ta CEKCYa/JIbHOrO HaCUIbCTBA
IIPOTY LIMBIIBHOTO HaceneHHsA. Ha sakoHoaByoMy
piBHI  po3pobieHi HOpMAaTUBHI  JTOKYMEHTU
moAo0 3amobiraHHsA Ta NPOTUAII HACWIBCTBY,
3aXMCTY i JoTpMMaHHA NpaB moanHu. CydacHUM
iHCTpyMeHTOM 6OPOTBHOM 3 HACUIBCTBOM IIPOTU
KIHOK Ta 3amoOiraHHs HaCWIbCTBA CTOCOBHO
xiHok € CraMOy/n1bcbka KOHBEHI[is, SIKy B
Ykpaini patngikoBano 3akoHom Ne 2319-IX Bif
20.06.2022. KonBeH11i€to 3a00pOHSIOTHCS BCi BUM
DVICKpUMiHAlil )KIHOK, 3aXMIAI0ThCA IX IIpaBa Ha
Bi/IbHE BiJi HACM/IbCTBA KUTTA 1 MiIKPECTIOETbCA
HeoOXi/[HICTh HOTpUMaHHS PIBHONPABHOCTI MDX
JKIHKaMM Ta 4YOJIOBiKaMM AK OfHI€l 3 yMOB IIA
3an06iraHHA B TNIPUIVHEHHA HACWIbCTBA LIOHO
KIHOK [5,6]. 3Baykarouy Ha IeliKaTHICTh IMTaHHA,
IIpM  PO3CIifyBaHHI BUIIAJKIB  CEKCYaJbHOIO
HACWIbCTBA OCOONMBY yBary Cilif HpUAUIATH
€TUYHIM, JEOHTOIOTIYHNM i KY/IBTy PHUM acIIeKTaM
crmiBopani  CIiBpoOITHMKIB — IPaBOOXOPOHHMX
OpraHiB, MEAVYHMX IPalliBHUKIB 1 IOCTpaXK/aiol
ocobOm/mariedTa, 10 JO3BOMUTH  IiABUIIATIA
6esreKy nocTpaxkzianoi. ToMmy Bayk/IMBJMM aCIIeKTOM
€ cBoedacHe (ikCyBaHHA Ta NOKYMEHTYBaHHSA
CEKCya/IbHUX 3/IOYMHIB 3 [NOTPMMAHHAM IIpaB
Ta 3a0esnedyeHHSAM Oe3leKy NOCTPAKAAINX, Ta
36MpaHHA MaKCUMYMy JOKa3iB UIA IPUTATHEHHS
BUHHMX JI0 BifimoBiganbHOCTI [7,8].

[lig 4ac po3cnifiyBaHHA IPaBOOXOPOHHMMU
OpraHaMyu BUIIQJIKIiB CEKCyaJIbHOIO HaCU/IbCTBA
B OTPUMaHHi [I0Ka3oBOi 0a3yu  Barome Micle
3alIMarOTh pesynbraTi CY[IOBO-MeJVYHNX
eKCIIEPTU3 PEYOBUX [OKa3iB 3 [OCIIPKEHHAM
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MIKpoCTiZiB Ta MiKpooO'ekTiB  6iomoriuHoro
HOXO/KEeHHS, ieHTn(iKalli€lo BUIOBOI, CTaTeBO,
perioHasbHOI, OPraHO-TKAaHMHHOI  HAJEXXHOCTI.
Tomy CIIiBpOOiTHMKAM IIPaBOOXOPOHHUX
OpraHiB, MeIWYHMM IIpalliBHMKAM, Cy[LOBO-
MeIVYHVMM  eKcllepTaM  Tpeba  migxXomurtu
0cO0MBO BifIIOBia/IbHO K [I0 IMTaHb Bi6OpYy
Marepianmy, TaK /O HUTaHb 30epeXeHHs IOoro
NPUATHOCTI Ta MaKCHMa/JbHO paljiOHa/bHOIO
HiIXOy/NIOCTifOBHOCTI Tpy pocnmimpkeHHi. [Ipn
LIbOMY BeJIMKa yBara IPUIIIAETbCA Opranisarii
HiTOTOBKM CHIiBPOOITHMKIB IPaBOOXOPOHHNX
OpraHiB Ta MeVYHNX MPALiBHUKIB 0710 ikcaril
Ta JOKYMEHTYBaHHs 6i07OTiyHMX 00'€KTiB, sKi
MOXXYTb CBI[YMTY PO CeKCyanbHi 3mounnnm [9-11].

Iinb: anami3 i ysaralbHeHHA peKOMEHAALN
Wof0  [ii  MEAVWYHMX  IPalliBHUKIB  IIpU
NOKYMEHTYBaHHI TIIECHMX YIIKO/DKEHb Ta
Bimbopi 00'ekTiB 6iONOTiYHOrO IOXOMKEHHS
1A TOJANBIINX CYIOBO-MESUYHUX [JOC/IKEHb
(LMTONOTiYHMX, IMYHO/TOTIYHUX, TEHETUYHUX) Y
BUITQ/IKAX 3aII0iAHHA CEKCYya/IbHOTO HaCU/IbCTBA.

MATEPIATINN TA METOIU

Ornap  HOpMaTMBHO-NIPAaBOBUX TOKYMEHTIB
Ta  HAayKOBO-METOAWMYHMX  IyOmikanini B
MDKHapOJHUX €eKTPOHHUX HAayKOMETPUYHUX
6asax panmx PubMed, Embase i Scopus 3a
K/IIOYOBMMM CTIOBAMM Ta PE3Y/IbTATH IIPOBEIEHNX
LUVUTONIOTIYHUX CYHOBO-MEOVYHUX HOCIIKEHb
3a 2020-2024 poxu B JICY «KuiBcbke MicbKoMy
010p0 CymoBO-MequyHOI ekcneptusm», M. Kuis,
Ykpaina.

PE3VYJIbTATI TA OBTOBOPEHHA

B  VYkpaini npoTAroM OCTaHHIX pPOKiB
BifIMi4a€TbCA IIOCTiVIHE 3POCTAaHHA BUIIAJIKIB
bi3NYHOro, ICKUXONMOTiYHOTO Ta CEKCYaIbHOTO
HaCWIbCTBA Cepefl LMBIIBHOTO HAaCENeHHs, W10
00YMOBJIEHO SIK 30BHIIIHIMY, TaK i BHYTpilIHiMU
YMHHMKaMM, B TOMY 4YHUCIL [IOBIOTPUBaINM
MDKHapogHUM 30poitHuM  KoHikToM. [lyis
HaJlaHHA CBOEYACHOI IIOBHOLIIHHOI IIPaBOBOI,
MeIMYHOI, ICMXO0JOTiYHOI Ta COIlia/IbHOI IOIIOMOT
HOCTPXKIAIUM 0cobaM Ipy BuUsBIeHI (axTis
HAaCWIbCTBA, B T.4. CEKCYaJbHOrO, HeoOXifHa
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IIOCTiIHA B3aEMOJiA MDK IIPaBOOXOPOHHUMM
OpraHamy, MEOVYHMMM YCTaHOBAMM, CYJOBUMU

eKCIlepTaMy  Ta  COL{aJIbHUMM  CITy)XOamu;
B/IOCKOHA/JIEHHs  CUCTeMM  3aXOAiB  IIOJO
3amobiranHsa, mpotufii  Ta  HpodimakTUKM

HacuibcTBa [12-15].

[TosuTMBHUM Ta BaXX/IMBYM aCIIEKTOM € Te, 1110
Mef[YHa JOIoOMOora ocobaM, AKi HOCTpaxpamy
BiJ] CEKCya/JIbHOTO HacWUJIbCTBa, Ha/la€ThCA
0e3KOIITOBHO Y 3aK/IaJlaXx OXOPOHM 3IOPOB’sl Ha
BCiX pIBHAX HaJaHHA MEIUYHOI JOIOMOIU K
aMOy/IaTOpHO, TakK i cTauioHapHO. MemnyHM
IpalliBHMK IOBMHEH BU3HAYUTU BUJ, MEIVYHOI/
IICUXOJIOTIYHOI ~ JIOIIOMOTM Ta 3a IOTpebu
HaIpaBUTY IOCTPAKAATY 0CO0Y 10 BiAIIOBiZHOTO
3aKJally OXOpPOHM 3[OpPOB’Sl 3 YypaXyBaHHAM
IpaB IOCTPaKAaIol Ha BiMbHMIT BUOIp 3akmagy
OXOPOHM 37I0POB’sI, TiKapsi, METOMIB JialrHOCTUKI
Ta JIKyBaHHA BiJNOBIZHO [O peKOMEHJaLin
mikaps. MepguyHa pgomomora  ocobam,  sKi
HNOCTpaXK/la/my/MIMOBIPHO ~ NOCTPaKJanu  Bifl
CEKCYa/JIbHOTO HaCU/IbCTBA, HAJAETbCA 3TiIHO 3
IIpoTOKOMaMyu HajaHHA MEIMYHOI [OIIOMOTIH,
TOOTO BifIMOBIHO 10 Trajy3eBMX CTAHJAPTIB Y
cdepi 0XOpoHU 3J0POB'sL.

MepguyHi mpaliBHMKM TaKOX BiflirpaloTh
BENIMKY POJb y cBoedacHiil ¢ikcanii Ta
NOKYMEHTYBaHHI BUIIA[KiB HACM/IbCTBA. Men4Hi
NpaliBHUKK IIiJj 4YaCc 3BEPHEHHA II0 MEAVYHY
JOIOMOTY IIOCTPaXJAIMNX Bifl CEKCya/bHOTO
HaCUIbCTBA 0Ci6 a00 X 3aKOHHUX NPeJCTaBHUKIB
NOoBMHHI 3adikcyBaTyu iX ckapru (3BepHEHH:),

3ibpaT  aHaMHe3,  IPOBECTM  MERUYHUIA
o 3 dikcalniero Ta  [JOKYMEHTYBaHHSIM
TilleCHMX VIIKO[KeHb (ommcaTy BCi HasBHI Yy
HOCTPKAAIOI 0COOM  Ti/leCHi  YIIKOKeHHs

IpY 3aIllOBHEHHI MeAVYHOI KapTH) Ta OILIiHKOIO
CTaHy IOCTpaXjamoi ocobu; B pasi morpebu
Ha/laT¥ MEeAMYHY/IICUXOJOTiYHy J[IOIIOMOTY Ta
IPU3HAYUTY  JIOJATKOBE  iHCTPYMEHTa/IbHO-
nmabopaTtopHe 00CTeKEeHHS; IPABU/IbHO B IOBHOMY
o0cs3i Bifibpaty Ta ymakyBaTu HeOoOXimHi Jyis
HOZI/IBIINX JOCIKeHb 6iooriyHi 00'€eKTH y
IOCTPAXXJasIol 0coOM Ta IPOBECTU 3aXOAV IOZO
NONEPEPKEHHA HACHigKiB ~ HacuiabcTBa. [lpnm
HasBHOCTI IOIIKO/PKEHb ab0 iHImmX 3MiH opsry/
B3YTTsA/IHIINX TPefMETIB MOCTPAXKIANOL JiKapro
HeOOXiTHO 3a3HaYMTU Ile, i PEKOMEeHJyBaTu
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HOCTPaXKIasill 0cobi 30epertu Ofsr, CKIacTyu B
YUCTUI TAKeT Ta IepefaTu IIPaBOOXOPOHHUM
opraHaM I IPU3HAYEHH: i IPOBENEHHA CY0BO-
MeJVYHOI/KPUMiHaTiCTUYHOI eKCIIePTU3.

To6To, y Bumajkax, Komu HOCTPaKHaa Bif
CEeKCYa/lIbHOTO HACH/IbCTBA OCOOM 3BEPTAIOTHCS
IO MeNMYHMX 3aKJamiB, He Maluyl MO>K/IMBOCTI
Bi[pasy  3BEpPHYTUCA [0 IPAaBOOXOPOHHMUX
OpraHiB Ta Cy[OBO-MeAMYHUX €KCIIEPTiB, Bifbip
OionoriyHMX O0O0'€KTIB 111  CY[JOBO-MEIUYHMX

ekcrieptu3  (IUTONMOTIYHUX,  IMYHO/IOTIYHUX,
TeHeTVYHIIX) IPOBOAUTBCA B MEAMYHUX
3aKJaflaX,  eKCIepTM3M  IPOBOJATbCA  HE

Oflpasy IICIsg HACUIbCTBA, a 4Yepe3 MeAKUIL
yac 3a JaHUMM MeOUYHOI [OKyMeHTanii Ta
[OCTiIKeHHAM 00'ekTiB/MaTepianiB, AKi Oymn
BifibpaHi y mocTpaKaanux jikapeMm Ta nepefaHi
IIPaBOOXOPOHHMM  OpraHam.  [losuTuBHMM
MOMEHTOM € Te, 10, Bigbip Marepiany y
Hi/JO3pIOBAaHNUX B CEKCYaJIbHMX 3/I0YMHAX (3MUBU
3 CTaTeBMX UYEHIB, 3pi3y HIITIB, BOJIOCCA.
TOIIO) TAKOX  IPOBOISATh  CHiBPOOITHMKM
IIPaBOOXOPOHHMX OPraHiB y MEIMYHMX 3aK/Iafax,
abo caMi, 3 MeTOI BYaCHOTO BifjiOpaHHS CriftiB
IIsl 3amobiraHHs BTpaTy, pPYMHYBaHHA Ui
SHUILEHHA HACHIOKIB CEKCyaJbHOIO 3J/I04MHY,
0c00/MMBO AKIO PaKT CEKCYa/TbHOTO HACU/IbCTBA
NpuIajiae Ha BUXifgHi gHi. [Ipore, cnif 3asHaunTy,
1o 6iomoriyHuit Matepian B 06'ekTax/mpefMeTax,
AKI MOXXYTb CBIJYNUTU PO CEKCya/IbHi 37I0YMHU,
Mo)ke OyTy HasIBHUI B OOMeXeHill KiIbKOCTi, €
HenonpaBHuit pyu BrpaTi. ToMy BciM MeiMuHUM
IpaliBHUKaM, CIiBPOOITHMKAM IIPAaBOOXOPOHHMX
OpraHiB, Cy/IOBO-MEAVYHVM eKcIepTaM Tpeba
migxomuTu OCOOMMBO BiAIIOBima/nbHO AK MO
OUTaHb BifOOpPy Martepianmy, Tak [0 IUTaHb
30epe>keHH J10T0 MPUAATHOCTI Ta MaKCUMa/IbHO
palioHa/JIbHOTO  MigXOAy/IOCIIZOBHOCTI  IIpU
nociimxenHi. [le 0co6mmBo BaXX/IMBO, y BUITaKax
KOO0 CTaBMHY CIIPaBM HE3aBXK IV BiIOOpaskaloTh
IIOBHY p€a/JibHy KapTUHY IIOAiN 4Yepe3 BaKKUu
ICUXOJIOTIYHUIT CTaH MOCTPaKAamoi 0cobu,
HEJOCKa3aHICTh MOCTPAKIA/IO0 BCiX 0OCTaBUH
HAaCU/IBCTBA, 0COOVICTY COPOM SI3/TMBICTh Ta CTPAX,
10 0OMEeXXY€E KOJIO IUTaHb, SIKi CTaBIATH CIifdi
nepes eKCcrepTamMim.

BaxnuBe Micue y [jokasosiit 6asi mpu
po3ciiyBaHHA BUIIAJIKiB CEKCya/IbHOTO
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HACU/IbCTBA 3aliIMalOTh JIA0OPAaTOPHI MeTOAN,
cepes, AKMX  BenbMM  iHPOPMATMBHMM €
uuTonoriyni Mmerogu. ITposeeHnit CTaTUCTUYHNI
aHajli3 1 YysaraJbHeHHA BUKOHAHNUX CY/IOBO-
LVUTOJMIOTIYHMX HOCHigKeHb 3a 2020-2024 poku
B KuiBcbkoMy MicbKOMy KiIiHiYHOMY OI0pO
CYyJOBO-MEJMYHOI €KCIIEPTU3NM [NOBIB BaXK/INBICTh
tTa 1HQOPMATUBHICTD IUTONOTIYHMX CY[OBO-
MEJUMYHUX  €eKCHEepTU3 3  BUKOPUCTAHHAM
CY4aCHMX  BMCOKOYYTIMBMX METOAMK  IIpU
pO3CiyBaHHI CeKcyanbHUX 3/10unHiB. CynoBo-
LIMTOJIOTI4HI JOCIIIPKEHHA MiIHIIThOBOIO BMICTY,
3HApAAb TPaBMU, 3MUBJ 3 PYyK IOCTpPaXkKHanol
Ta MiJO3PIOBAaHMX OCI0 CKIaJaloTh OCHOBHMUIA
06’eM pobotu - 76%. 3MiHM CIiBBifHOIIEHHSA
00yMOBJIEH] TVM, 1[I0 OCTAHHi pOKY 361IbIINMIACH
KUIbKICTh €KCIepTMs 3MMUBIB 3 PYK, 3MUBIB 3
Micna npuropu. Y 3BiTHOMY poui 36inpmmmacsa
KiNbKicTh 00'€KTiB (3MUBM 31 CTaTeBOro 4YJeHY,
noctinbHa  6iMM3HA, OOAT  MiJZO3PIOBAHNX,
Ipe3epBaTVBY, CEPBETKM, TOLIO) IO CTATEBUM
3nmounHaM. KinbKicTb  eKcllepTus/mociigKeHb,
B3arajli, 110 CTaTeBUM 3/I0YMHAM 3a OCTaHHI POKU
30i/pIIMIach Maybke y YOTUPU pasu.

OpHielo 3 TOMOBHMX TIlepeBar CYHOBO-
OUTOJIOTIYHOTO  JOCAIIDKEeHHS  3a/JIMIIAEThC
OTPUMAaHHsA MaKCUMajbHOI iHdopManili 1pu

BUKOPUCTaHHI MiHiIManbHOI KilbKOCTI 00'€KTiB

Ta  HaJaHHA  IPAaBOOXOPOHHMM  OpraHaM

HAyKOBO OOTPYHTOBaHOro, iH(pOpPMaTUBHOTO,

NOCTOBIDHOTO Ppe3y/lbTaTy, 10 BKpall BaXKIMBO

sl oTpuMaHHsA iHQopMalii NOBHOI KapTUHU

Ta 0OCTaBMH CeKCyaJbHNX 3/104MHiB. CymoBo-

LMTOJIOTIYHI [OCHIIPKEHHA [OIOMaramTb IIpuU

BUpILIEHH] HACTYITHUX MM TaHb:

1. BcTaHOB/IEHHA HAaABHOCTI, TPYNOBOI i CTaTEBOI
HPMHATEXHOCT: KpOBi ¥ BUAiIEHDb (CIUHMU,
BUZIJIEHb IXBU); BOJOCCS; MIKPOYaCTMHOK
OpraHiB (TKaHVH) TIOAVHI.

2. BCTaHOB/IEHHA HAasABHOCTI MiKpOYacCTMHOK
TKaHVH JTIOVHY a00 TBAapVHY; BCTAaHOB/ICHHSA
IPYIIOBOI, CTaTeBOl ¥ OpraHO-TKaHMHHOI
XapaKTepUCTUKA [IPY eKCIIePTI3axX 0i0MorivHmX
HaKJ/IaZIleHb Ha 3HAPAJIAX TPAaBMIL.

3. BuBYeHHA KJIITMHHOIO CKIaAy MifIHIITbOBOTO
BMICTY PyK JIIOOMHM 3  BUpINIEHHAM
IepepaxoBaHMX BUILle IUTAHb (TOMY IO HIrTi
Moy Oy TV 3HApARLAM TPAaBMI).
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4. JlocmimpKeHHA  CIifiB  KpOBi 3  MeETOIO
BCTAHOBJIEHHS IIOXOMKEHHA Ii 13 CTaTeBUX
LI/IAXIB JKIHKU.

5. BuBueHHA KIITMHHOIO CKJIaJy CeKpeTy
MOJIOYHMX 3a/I03 i3 METOI BCTAHOBJIEHHA
CTpOKy BariTHocTi a6o (akTy KomuiHix
II0JIOTiB, TORYBaHHA IPYAI0.

6. BcTanoB/eHHA HaABHOCTI cedi, Ka/lOBUX Mac.
Cnip, 3asHauMTH, IO I Yac pO3CIi[yBaHH:A

BUIIAJIKIB CEKCYa/ZIbHOTO HACU/IbCTBA OJHOYACHO

IPOBOJATh AOCTIHKeHHs 6i0/moriyHuX 00'€KTiB

AK TOCTpaXKfanol ocobm, Tak i Mifo3proBaHMX

y CKOEHHi CeKCyaJbHUX 3/I04MHIB o0ci6. s

LVTOJIOTIYHOTO JIOCTI/PKEHHA Yy IOCTpaXkjaaol

0co0u Ta IMOBIPHOTO KPMBJIHMKA IIPU CTATEBUX

37I04MHAaX HeoOXifHO BigOupatm  HacTymHi
06'exTn:

y ni003p106aH020: MasKU-BiTONTKY 3 TOMIBKU
CTaTeBOro 4YieHa (Ha IpeIMeTHi CTeK/la); 3MUB
3a CTAaTEBOTO YIEHY Ha MapreBUI TaMIIOH; 3pi3u
BOJIOCCA 3 JI0OKa ITif03PI0OBAHOrO (AKILO BOMOCCH
BiICyTHE, 3poOuTH 3MMB 3 I00Ka Ha MapJeBUil
TaMIIOH ); BMICT YOBHOIIOZIOHOI AMKM Ha
ririeHiYHY MaJINYKY;

y nomepninoi: IPOBECTU BIWIY4EHHA BMICTy
IiXBY CTEPUIbHUM MapJe€BUM TAaMIIOHOM i3
OiIAHKM 3aHiX i OIYHMX CK/IEIIiHb U1 BUSHAYEHHA
MOXX/IMBOI HasABHOCTI CIIEPMATO301/1iB i IpymnoBoil
NpUHANEXHOCTI  cuepMu  (IPOBOAUTBCA B
CTpoKM He Oinblre sk 7 #i6 3 4acy CKOEHHS
CTaTeBOTO aKTy), 3pOOUTM Ma3Ky Ha IpefMeTHi
CTEK/A JAaHMM MapJieBMM TaMIIOHOM; IIPOBECTH
BUIYYE€HHA  BMICTY  POTOBOI  IOPOXHUHU
CTepWIbHUM MapJeBUM TaMIIOHOM, 3pOoOUTH
Mas3K/ Ha IIpeJIMETHI CTEeK/Ia JaHUM MapJ/eBUM
TaMIIOHOM; IIPOBECTY BUTY4YE€HHA BMICTY 3 IPAMOI
KAIIKY (KO OOCTeXyBaHa IC/Is 3HOCUH
Yyepes3 aHA/JIbHMIT OTBIp He Maja akTy jedekartii)
CTEepWIbHUM MapJieBUM TaMIIOHOM 3 IJIMOVHU
3-5 caHTMMeTPiB HIIIXOM OOTUPAHHA 11 CTM30BO]
O00OJIOHKM; BWIYYEeHUM TaMIIOHOM 3pOOuTH
Ma3KJ Ha IIPEAMETHI CTeK/Ia — JI/i1 BCTAHOBJIEHHA
HasIBHOCTI CIIEPMATO30IMiB. Y  Bumapgkax
BUABJIEHHA Ha TUII IOCTPa)X[Jajol JIiNAHOK,
CXOXKVIX Ha CJIi/IV criepMI, CTMHY 260 cedi 3poouTn
3MUB 31 IIKipHUX IIOKPUBiB Ha MapJ/IeBUI1 TAMIIOH.
Bucymmnty 3a KiMHaTHOI TeMIIepaTypy IpeiMeTHi
CTEK/Ia Ta MapjieBi TAMIIOHM, YHUKAKOYM IPAMUX
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COHAYHMX IIPOMEHIB, a TaKOX 3Pa3oK YMCTOI
Mapii Bifl TOrO CaMOro KJallTUKa; YIIaKOBYBaTU
HaJIe)KHMM YMHOM B ITallepOBUI IIAKeT.

y nido3p1o06anozo ma nomepninoi: 3pisu HirTis
IIOTEPIIIJIOl Ta MiJO3PIOBAHOI0;

npedmemu-Hocii 3 Micma 37104uHy: TIpe3epBa-
TUBY, CEpBETKM (AKIO [eKilnbka, IIaKyBaTu
OKpeMO); HIDKHIO OilM3HY Ta OJAr IOTEPIIiNol
Ta MiJO3PIOBAHOIO; IPOCTUPAJJIA, 3MUBM 3
IpegMETiB 3 MIiCTY 3/I0YMHY.

Ilicna mpoBefeHHA MEOUYHOIO OINIARY BCi
BiOMOCTI 111010 IOCTPaXK/]a/10i/ IMOBipHO
HOCTPaXKAanoi ocobu JikapeM BHOCATHCSA JIO
MeAMYHOI JOKyMeHTauii, Bifgibpani o06'exTn
6i0/IOTiYHOTO  ITOXOJKEHHS YIIaKOBYIOTbCA
HajJIeXHMM YJMHOM B IIAllepOBMII IIAKeT Ta
IePENAIThCA IIPABOOXOPOHHMM OPraHaM.

I peMoHcTpanii JOLiIIbHOCTI, BaXK/IMBOCTI,
HeOOXiTHOCTI Ta [J0OKa3O0BOCTI PO/l CyHOBO-
LUWUTOJIOTIYHUX JOCHIKEHb IIpU PO3CIifyBaHHI
BUIIAJIKIB CEKCYa/IbHOTO HACKU/IBCTBA, HABOAVMMO
HaCTYIITHUI KeViC.

Keiic 1.

Obcmasuxu cnpasu: 3 TOCTAHOBM CIIifIOTO
BiJOMO, IO TIp-H A. BUMHUB [lii CEKCya/JbHOTO
XapakTepy, 0B A3aHi 3 Opa/IbHMM IIPOHMKHEHHAM
B rp. B., 6e3 1i 3ropu.

Ha Oocniosenns 'y BigfineHHsA CymoBO-
MEAMYHOI IMTOJOTii IpefcTaBIeHMit  Oiuii
[arepoBuil KOHBEPT, 3aK/IEEHNII, OlleYaTaHuil, B
AKOMY 3HaXOZIM/IACh JiepeB’sIHa MTa/IN4Ka )KOBTOI'O
KOJIbOPY JOBXMHOK0 9,0cM 3 BaTHUM TyHdepom
Ha KiHLi goxuHoK0 1,6cMm. IIpu BisyanbHOMY
OIJIAAZli BaTHOTO Tymdepy Ta CTepeoMiKpOCKOMil
3a pgomomorowo crepeomikpockony MBC-10
BUABJIEHI HaK/IalaHHA CiIpOro-4OpHOTO KOJIbOPY,
AKi TpOCAKAIOTh BepxHil mwap Tyndepy 3
IPUCOXIMMIM 9aCTOYKAMM, CXOXXVMMM Ha TPYHT.
[Ipn ormapi ob'ekry B ynbrpadioneToBUx
IIpOMEHAX B  3aTEMHEHOMY  IIPUMIlEHHI
CIIOCTEPIrajocsi MOINMHAHHA HPOMEHIB. 32i0Ho
nocmauosu npokypopa 6ynu 6idibpami 3pasku
Kposi ma cnunu 2p-ku B. ma ep-na A.

Bucnosox.  Ilpm  CymOBO-LIUTO/IOTIYHOMY
IOCTi/KeHH] HaK/IalaHb Ha BaTHOMY Tymdepi Ha
[lepeB’siHiil manu4ili BUsBJIEHA CIlepMa i C/IMHA
0co6u >XiHOYOI reHeTn4HOI craTi. IluTonmorivamx

118

JAaHVX 32 IIOXO[PKEHHA CIVHM Big ocobu
YOJI0Bi4OI r€eHeTUYHOI cTaTi He oTpuMaHo. IIpu
CepOIOTiYHOMY HOCTI/KEHH]I 00’ €KTY BUSIB/ICHNIA
antured H isoceponoriunoi cucremun ABO, mo
He BUKJ/IIOYAa€ TOXO[KEHHA CIIepMM Bif rp. A., a
CIMHU — Bif Tp. B., He3ane>xxHO Bif IX KaTeropii
BUTIJIBHUIITBA.

‘.g;‘- - 1"( » - ™. »y

Puc. 1. EniTenianbHi KNiTUHM C/IM30BOT 0O0IOHKM MOPOXHMHK
poty rp-ku B. Ta cnepmaro3oigu rp. A

Keric 2.

Obcmasunu cnpasu: 3 IOCTAHOBU CIIifYOrO
BiJOMO, IO Ip-H A. BYMHUB JIii CEKCyaJbHOTO
XapaKTepy, T0B’s13aHi 3 aHa/IbHVM IIPOHUKHEHHAM
B Ti/10, 6€3 106poBiIbHOI 3ropu Tp-ku [I.

Ha Oocnioxenuss 'y BifjileHHA CyHBOBO-
MEIVYHOI LUTOJIOTIl  IpefCTaBIeHUI 6immin
IAIIEPOBUIT KOHBEPT, 3aKJIEEHNN, OIleYaTaHUIL,
B AKOMY  3HAXOAMIach  BUIYYEHI  TPyCHU
YOJIOBiYi 3 TPMKOTAXY YOPHOIO KONbOPY, IPU
Bi3ya/IbHOMY [OCHII[PKEHHI fAKUX, Ha /IULEBiN
IIOBEPXHI Ilepeny, MaiKe 10 LIEHTPY B Ha IUIOIIL
3,0x3,0cM posTairoBaHi HakK/IaJaHHA PEYOBUHMU
OimicyBaroro Konabopy, SKi He IPOCAKATH i
He YUI/IbHIOITh TKaHuHy. Ha 3Bopoti mepeny
PEe3VHKM B3[IOBXK JIiBOr0 IBY TACTOBUL|i IPOTATOM
15,0cM posTamioBaHi HaKIaJaHHA pPEYOBUHU
OinicyBaToro Koapopy, sIKi He IPOCAKAITh i He
YIiTbHIOIOTH TKaHMHY. Ha 3BopoTi nepeny Tpycis
Ha mromi 10,0x10,0cM posTamoBaHi CyLinbHi
HaK/JalaHHA  pPEYOBMHM  CipO-KOPUYHEBOTO
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KO/IbOPY, fAKi IPOCAKAIOTh Ta YILIIbHIOIOThH
obujBa Imapy j1acToBuLi TpyciB. Big HibKHBOrO
KPal IIBY JIACTOBMUII MK IIBiB HDKOK TPyCiB Ha
mwomi 9,0x10,0cM posTamioBaHi IepepuBYACTi
HaK/IaJJaHHA pedoBUHM bimicyBaToro konbopy. Ha
3BOPOTI 33/IHbOI IIOJIOBVHKM TPYCiB PO3TaIIOBaHi
HaK/Ia/laHHAMM Pe4OB/HY Y€PBOHO-KOPMYHEBOTO
KOJIbOPY Ta KOPMYHEBOT'O KOJIbODY.

Bucnosok.  Ilpm  CymoBO-LMTONOTiYHOMY
JOCTiPKEHHI  TPYyCiB  YO/IOBIYMX  BUABJIEHO:
KJIITUHA OJJHOILLIAPOBOTO LUMIIHAPUYHOTO

emiTesnito CMM30BOi OOOJIOHKM MPSAMOI KUIIKH,
elleMeHTN Kany (puc.2, puc. 3).

Puc. 2. [30n1bOBaHi KNiTMHM O4HOLWAPOBOro LUAIHAPUYHOIO
eniTenito cNM30BoT 060NOHKM NPAMOI KULKK rp. [

Puc. 3. [pyna KniTMH1 OfHOLIAPOBOro LAIHAPWUYHOrO eniTenito
C130BOT 060NIOHKM NPAMOI KNLWKK Tp. [
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Takum umHOM, y pOSIIAHYTMX KelicaxX

HaIJIAIHO  NPOJEMOHCTPOBAHO,  MOXX/IMBOCTI
CYBOBO-IMTONIOITYHMX TIOCTiI>KeHb, SKi
TOIIOMOITIN ~ CHifICTBY He TiIbKM OTpUMAaTU

BifMIOBi/ii Ha CBOI INUTaHHA, MUTAHHS PO (akT
HasABHOCTI CEKCya/JIbHOTO aKTy, a i BiJHOCHO
dopmi, y AKill cekcyanpHMII aKT BimOyBaBcA
(opabHe MPOHMKHEHHS, aHa/IbHE IPOHMKHEHHS),
1[0 € BaXJIMBUMM MOMEHTOM B OKa30Bill 6asi
BCTAHOBJICHHS 00CTaBVH CEKCYaIbHUX 3/I0YVHIB.

ITocTpaxkpgamii BiJj CEKCya/JIbHOTO HACUIbCTBA
0cobi Takox HeoOXxifHO Hagaty iHdopMalio
I[OZ0 HeOOXifIHOCTI 3BEpHEHHA 3 IIACIIOPTOM
[0 TEPUTOPIaZIbHOTO BifJiNy IOJiLii, pailoHHOI
IPOKYpaTypu [ OTPUMAaHHA BiMIOBIZHOTO
IIOCTAHOBM/HANPABJIEHHA [l  NPOXOJPKEHH:A
CYIOBO-MEINYHOI ~ eKCIIEPTU3M 3  METOI0
CBOEYACHOTO JOKYMEHTYBaHHA Ta (ikcaril
¢dakTiB  3amONiAHHA TilECHUX  YIIKOJKEHb.
Indopmyerbcss  3aBigyBau  BimmineHHAM/ab6o
BifmoBifasbHa  ocoba/  KepiBHMK  3aKIamy
OXOPOHM 3[0pOB’sl IIPO BVIAB/IECHI HACU/IbCTBA.
3aKIag OXOpPOHU 3HOpOB’A (KepiBHUK 3aKIamy
OXOPOHM 3[J0POB’sI) He Ii3Hille OfHiEl HKO6M
3000B's13aHNIT iHPOPMYBaTU IIPO BYUAB/IEH] (PaKTH
3alOfliAHHA TiIECHMX YIIKO[KEHb Ta BUIIAJKU
CEKCYaJIbHOTO ~ HaCWIbCTBa  IPaBOOXOPOHHI
opray (yHOBHOBaKeHi Mifgpospimm opraHis
HarjionanpHoi noninii Ykpainn) 3 [oTpuMaHHAM
IIPaBOBOTO pexuMy iHdopmamii 3 ob6MexeHUM
JOCTYIIOM 3a JOIOMOTOI Tele(OHHOTO 3B A3KY,
€/IEKTPOHHOI IOIUTU 3 IOAANbIIUM HUCbMOBUM
Mg TBEPIKEHHAM.

BucnoBku. Iluronoriuni  cypmoBo-MennyHi
HOCTi/PKEHHsI € BKpail HeoOXijHuMMM I
CKJIaJJaHHA IIOBHOTO HAyKOBO OOI'PYHTOBAHOTO
BIICHOBKY TiKapAMM-CyJ0BO-MeJNIHMMU-
eKCIlepTaMy, MigBUILeHHS iHPOPMATMBHOCTI i
00’€KTMBHOCTI BUCHOBKIB 3a HasIBHOCTi pe4OBUX
nokasis. Oco6/11BO BenKe 3SHa4eHHA LM TO/IOTiYHI
TOCTiJKEHHA MAIOTh IIPY PO3CITilyBaHHI CTaTEBUX
37I04MHIB, KO HEOOXiIHO YiTKO pO3pisHUTH
CKJIaJ] pe4OBVH/HAIIAPYBaHb 3 Micus mopii (um
TO KPOBi, B TOMY 4MC/li MEHCTPYaJIbHOI, CIIEpMU,
C/IVIHM, €/IEMEHTIB KaJly, KJIITVH IIOPO>XKHUHI POTa,
IIXBY, IPSAMOI KMIUKM — SIK CBifIKIiB CTAaTeBOro
aKTy, a TaKOXX KIITMH €IifiepMicy i KpoBi — AK
cBigkiB 60porpbm). lle o0co6mMBO BaXIMBO,
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I BiOTBOpeHH:A/3'ICYyBaHHA  BU3HAYECHUX
IIEBHUX abo HiJITBEPIKEHHA/TPOACHEHHS
IIOBHOI  peajbHOI  KApTUHM  CEKCYaJbHOTO

3JI0YMHY Yy BUIAJIKAX, KOV OOCTaBVHM CIIPaBU
He 3aBX[IM BifoOpakaloThb MOAil Yepe3 Ba>KKUI
ICUXOJIOTIYHMIT CTaH HOCTPaXKZanoi ocodwu,
HEJOCKAa3aHICTh MOCTPAKIA/IO0 BCiX 00CTaBUH
HaCUIbCTBA, 0COOMCTY COPOM A3/IMBICTD Ta CTPAX,
[0 0OMeXY€e KOO NMNUTaHb, SIKi CTaBIATh CIIidi
nepes eKCrepTamim.

ITpy mimospi/BusABNIeHHI BUIIAJKIiB CEKCY-
aZIbHOTO  HACM/IbCTBA BOX/IMBY PONb Mae
npodeciiiHa TeMaTHYHA IiATOTOBKa MeRUYHMUX
IpaliBHMKIB 3 NNUTaHb IpoBefeHHs (ikcaril
TIZIECHUX  YIIKO/DKEHb Ta JIOKYMEHTYBaHHA
pesynbraTisB MEJVYHOTO 00CTeXXeHHS
HOCTPAKAAINX 0Ci0, HalaHHA MeAMYHOI JOITOMOT U
HOCTPaKIAIUM Ta Binbopy 6iomoriyamux 06'exTis
IVIA  TOJAJIbLINX HOCTimKeHb (IIMTOMOTIUHI,
iMyHO/MOTriuHi, TeHeTMYHi) I 3amobiraHHsA
BTpaTy, pyMHYBaHHA 4M 3HUIIEHHA HaACTiIKiB
CEeKCYa/IbHOTO 3JI0YVHY, OCOOMMBO KO (hakT
CEKCya/IbHOTO HAaCW/IbCTBA NPUIIAJIa€ HA BUXIiAHI
pui. Tomy BciM MeAMYHMM IIpalliBHMKAM,
CHiBpOOITHMKAaM  IPaBOOXOPOHHMX  OpraHiB,
CYHOBO-MEAMYHMM eKCIlepTaM Tpeba HifXomuTu
0c00/MMBO BifIIIOBiJa/IbHO K [0 MUTAaHb BifOOpPy
Marepiany, Tak [0 NUTaHb 30epeXeHHS JI0ro
INPUJATHOCTI Ta MAaKCUMAaJbHO paljioHa/IbHOTO
HiAXOMYy/TIOCTiIOBHOCTI npu JOCITiI>KeHHi.
KepiBHUK 3akiaajy OXOpoHM 3[0poB’si abo
BU3HaUeHa HUM 0c06a 3 41c/Ia 10ro 3aCTYIHUKIB
IIOBMHHI OpranisyBaTu BUIIe3a3HAYEHY
Ii/IrOTOBKa MeANYHMX TPAL[iBHUKIB 1110710 pikcartii
Ta JOKYMEHTYBAaHHA BUIIAJKiB CEKCya/IbHOTO
HaCW/IbCTBA Ta BifoOpy 6ionoriyHmx 06'eKTiB, AKi
MOXYTb CBIJYUTH IIPO CEKCYa/IbHUI 37I0YNH.

IlepciekTBM mOAANbBIINX JOCTiKeHb. B
3B’A3Ky 31 30i/IbIIeHHAM BUIAJKiB (isUYHOrO,
CEKCYa/JIbHOTO Ta IICMXOJIOTiYHOIO HacWUIbCTBa,
0coOMMBO B TemepillHil  4Yac  yMoOBax
Mi>KHapOIHOTrO 36poifHOro KOHQIIKTY B YKpaiHi,
NUTAHHS 3al00iraHHs Ta MPOTUAIl HACUIBCTBY,
cBoevyacHoi  (ikcanii Ta  JOKYMEHTYBaHHS
BUIIAJIKiB Ta HAC/IIKiB CEKCYa/IbHOI'O HACU/IbCTBA,
norpebye ocobmuBoi yBaru i IIOJA/IBLIOTO
BUPIIIEHHA.
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KoHndmnikr inTepeciB. ABTOpU 3aAB/IAIOTDH IIPO
BiICyTHICTh Oy/b-sIKOr0 KOHQIIKTY iHTepeciB
i BmacHoi (¢iHaHCOBOI 3allikaB/leHOCTI Ipu
HiAroTOBIII ITi€l CTATTI.

[I>xepena ¢piHaHCyBaHHA. BUKOHaHHA HaHOTO
JOCTI/PKEHHsI Ta HANNMCaHHA PYKOINUCy Oyno
BIMKOHAHO 6e3 30BHIIIHbOTO (PiHAHCYBaHHS.
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THE ROLE OF CYTOLOGICAL STUDIES IN THE MEDICAL PRACTICE OF A PHYSICIAN
WHEN DOCUMENTING CASES OF SEXUAL VIOLENCE

L2 Babkina O.P, * Kholodilova 1.V.

! Bogomolets National Medical University, Kyiv, Ukraine
% Kyiv City Clinical Bureau of Forensic Medical Examination, Kyiv, Ukraine

Background. In Ukraine, in the context of international armed conflict, there is a tendency to focus on European
standards when investigating cases of physical, psychological and sexual violence against civilians. According to the UN,
sexual violence in armed conflicts is difficult to detect and investigate. During the investigation of cases of sexual violence
by law enforcement agencies, the results of forensic medical examinations of physical evidence with the study of microtraces
and microobjects of biological origin play an important role in obtaining the evidence base, identification of species, sex,
regional, organ-tissue affiliation.

Aim: the analysis and generalization of recommendations regarding the actions of medical workers when documenting
and fixing bodily injuries and selection of objects of biological origin for further forensic medical research (cytological,
immunological, genetic) in cases of sexual violence.

Materials and methods. Review of regulatory and legal documents and scientific and methodological publications in
international electronic scientometric databases PubMed, Embase and Scopus by keywords, research and analysis of 110
cytological forensic studies for the period 2020-2024.

Results. When cases of sexual violence are suspected/detected, professional thematic training of medical professionals
on recording bodily injuries and documenting the results of medical examinations of victims, providing medical care to
victims, and selecting biological objects for further research plays an important role (cytological, immunological, genetic)
to prevent loss, destruction or destruction of the consequences of a sexual crime. Cytological forensic studies are of great
importance in the investigation of sexual crimes, when it is necessary to clearly distinguish the composition of substances/
layers from the scene of the crime (whether it is blood, including menstrual blood, sperm, saliva, fecal elements, cells of the
oral cavity, vagina, rectum — as signs of sexual intercourse, as well as cells of the epidermis and blood — as signs of resistance).

Conclusion. When investigating sexual crimes, it is very important to involve medical professionals to promptly record
and document the facts of violence and to select biological objects for further research. This is especially important for
reproducing/clarifying certain facts or confirming/clarifying the full real picture of a sexual crime in cases where the
circumstances of the case do not always reflect the events due to the severe psychological state of the victim, the victim's
failure to describe all the circumstances of the violence, personal shyness and fear, which limits the range of questions that
investigators ask experts.

Key words: Ukraine, patient, sexual violence, fixation, cytology, diagnostics, forensic examination.
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Background. Osteoporosis (OP) and fragility fractures are common and well-known comorbidities in patients with rheu-
matic diseases. However, the prevalence and risk factors for OP in systemic sclerosis (SSc) are not well understood. According
to the literature, the incidence of OP in SSc ranges from 8.8% to 51.6%. Predictors of bone loss in systemic sclerosis have not
been definitively established.

Aim. This study presents the clinical case of osteoporosis in patients with systemic sclerosis and provides comprehensive
data on the prevalence and associated risk factors for bone loss in this disease.

Materials and methods. This article describes the clinical case of OP in patients with SSc and reviews the literature using
PubMed, Medline, and the Cochrane Library with keywords such as bone mineral density, osteoporosis, prevalence, risk fac-
tors, and systemic sclerosis.

Results. We demonstrate the clinical case of OP in a patient with SSc and the prompt positive effect of bisphosphonate treat-
ment. The patients additional risk factors for bone loss associated with SSc were diffuse cutaneous SSc subtype, sclerodactily
with active digital ulcers, late scleroderma pattern on capillaroscopy, ILD, gastrointestinal involvement, and treatment with PPI.

Conclusion. OP is rather prevalent in patients with SSc. According to published data, specific disease-related factors associ-
ated with OP are: disease duration, digital ulcers, calcinosis, pulmonary and gastrointestinal involvement as treatments with PPI
and GCs. These findings support the identifying SSc patients at a higher risk for OP in clinical practice and its complications.

Keywords: bone mineral density, osteoporosis, prevalence, risk factors, systemic sclerosis.
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Background. Rheumatic diseases, including
systemic sclerosis (SSc), are associated with a higher
risk of developing osteoporosis (OP) [1]. According
to various literature sources, the prevalence of OP
in SSc patients ranges from 8.8% to 51.6%. SSc is a
chronic autoimmune disease characterized by skin
and internal organ fibrosis, vasculopathy, and im-
mune system abnormalities [2]. Several studies have
indicated reduced bone mineral density (BMD) in
patients with SSc. However, the data is inconsis-
tent, as the determinants of osteopenia and OP in
this disease are not well understood, and the exact
pathophysiological mechanism behind BMD loss
remains unclear. Understanding this association
is important to manage potentially low bone mass
and reduce the risk of fragility fractures, thereby
improving clinical outcomes in patients with SSc.

Aim: This study presents the clinical case of os-
teoporosis in patients with systemic sclerosis and
provides comprehensive data on the prevalence and
associated risk factors for bone loss in this disease.

MATERIALS AND METHODS

This article describes the clinical case of OP in
patients with SSc and reviews the literature using
PubMed, Medline, and the Cochrane Library with
keywords such as bone mineral density, osteopo-
rosis, prevalence, risk factors, and systemic scle-
rosis.

Clinical Case. Patient V., a 59-year-old female,
has been diagnosed with SSc since 2019. She has
been regularly followed up in the rheumatology
department of St. Michael's Clinical Hospital in
Kyiv.

During the examination, the patient presented
with typical diffuse SSc skin lesions, with a mod-
ified Rodnan skin score (mRSS) of 22 points. She
had digital ulcers, sclerodactyly (Fig. 1), and tel-
angiectasias on her face and body. High-resolu-
tion computed tomography (HRCT) of the chest
revealed interstitial lung disease (ILD). Fibrogas-
troscopy identified gastroesophageal reflux dis-
ease, grade II according to the Los Angeles classifi-
cation, for which she takes proton pump inhibitors
(PPIs) regularly. Nailfold capillaroscopy demon-
strated a late scleroderma pattern characterized by
a low capillary density of 3-4 per mm?, absence
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of giant capillaries, absence of microhemorrhag-
es, and abnormal morphology, including multiple
bushy capillary formations (Fig. 2).

Since September 2020, the patient has been re-
ceiving therapy with mycophenolate mofetil, cal-
cium channel blockers, PPIs, and intravenous in-
fusions of iloprost. She does not smoke or drink
alcohol, has no family history of osteoporosis or
fragility fractures, and has not received glucocorti-
coid therapy during her illness.

Bone mineral density (BMD) was assessed using
dual-energy X-ray absorptiometry (DXA):

« Right femoral neck (FN): BMD was 0.623 g/cm?,

T-score — 2.6 SD.

o Left FN: BMD was 0.673 g/cm®, T-score —

2.2 SD.

o Lumbar spine (LS): BMD was 0.696 g/cm?,

T-score — 3.2 SD.

Vitamin D deficiency was identified, with a
25(OH)D level of 22.6 nmol/L. The patient’s FRAX
score indicated a high 10-year probability of frac-
tures: 15% for major osteoporotic fractures and
7.8% for hip fractures. These findings highlighted a
significant fracture risk, necessitating prompt ther-
apeutic intervention. Consequently, intravenous
bisphosphonate therapy with zoledronic acid was
initiated after normalizing vitamin D levels.

After initiating treatment, follow-up assess-
ments demonstrated improvements in BMD across
all sites:

« Right FN: BMD increased to 0.654 g/cm?,

T-score — 2.4 SD.

o Left FN: BMD increased to 0.708 g/cm?, T-score

-1.98D.

« LS: BMD increased to 0.731 g/cm?, T-score —

2.9 SD.

Fig.1. Biletaral sclerodactyly with flexion contracture of fingers
and active digital ulcers
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The increase in BMD at the LS was 5%, and at
the FN, 4.9% (Fig. 3). During this follow-up peri-
od, no osteoporotic fractures occurred.

The patient’s vitamin D level also improved,
reaching 78.2 nmol/L, which is within the optimal
range for bone health. Notably, the FRAX score
showed a reduction in the 10-year hip fracture
risk, decreasing from 7.8% to 5.9%, indicating im-
proved hip structural integrity. However, the risk
for major osteoporotic fractures remained un-
changed at 15%.

The treatment regimen, including zoledronic
acid and vitamin D optimization, effectively im-
proved BMD at all sites measured. Despite these
improvements, osteoporosis persists, particularly
at the LS and right FN, maintaining a significant
fracture risk.

We recommended annual monitoring of bone
health via DXA and ensuring adequate calcium
and vitamin D intake. Long-term monitoring and
fracture risk assessment remain critical for this pa-
tient, considering the interplay between SSc and
the predisposition to OP.

Fig.2. Nailfold capillaroscopy demonstrated a late scleroderma pattern
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Fig.3. Dual X-ray absorptiometry follow-up of the total hip and the lumbar spine
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DISCUSSION

Prevalence of Osteoporosis in Systemic Sclero-
sis. A study involving 25.5 million women and 6.5
million men found the overall prevalence of OP
in Europe in 2019 was 5.6% across all age groups,
6.6% in men over 50 years old, and 22.1% in wom-
en over 50 years old [3]. OP is detected more fre-
quently in patients with rheumatic diseases. Hor-
vath et al. found a prevalence of OP in SSc at 22.7%
for both LS and FN in a cohort of 44 patients with
a mean age of 64.1 years and a mean disease dura-
tion of 18 years [4].

In a cross-sectional case-control study inves-
tigating BMD and OP prevalence in SSc patients,
OP was observed in 14.7%, while osteopenia was
found in 51.2% of patients. This was significant-
ly higher than in controls (OP: 9.7%; osteopenia:
41.2%; p = 0.001) [5]. Runowska et al. recorded an
OP prevalence of 16.7% in 44 patients with a mean
age of 56.5+12.15 years [6].

In Thailand, Chuealee et al. found an overall
prevalence of OP in SSc at 29.3% in patients with
a mean age of 53.6+10.6 years, where 62.9% had a
disease duration of five years or more. The preva-
lence of OP at the LS was 28.3%, with higher rates
in women than men (32.2% vs. 19.4%). At the FN,
the prevalence was lower at 8.8%, with a trend
toward higher rates in women (11.2% vs. 3.2%;
p = 0.06) [7].

Midol et al. found varying prevalence rates of
OP in comparative studies: 32% in a Berlin cohort
of 477 patients and 23% in a Lille cohort of 485
patients. Fragility fractures were reported in 22%
and 18% of patients, respectively [8].

Bimal et al. indicated a prevalence of OP at 33%
in a cohort from Australia in which 91 patients
were included [9], while Schulz et al. recorded a
prevalence of OP at 31.6% in 79 Caucasian SSc pa-
tients with a mean age of 66.3+11.2 years and a
mean disease duration of 14+7.9 years [10].

OP was the second most common comorbid-
ity (12.9%) after arterial hypertension (23.7%) in
an Italian study on comorbidities in SSc that ob-
served 1910 patients [11].

Risk factors for osteoporosis in systemic sclero-
sis. In addition to the well-known general reasons
for OP in rheumatic disorders, there are additional
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factors associated with the disease. Systemic GC
administration, which is much less common in
SSc than in other rheumatic diseases, remains a
significant contributor to bone loss [1].

Multivariate analysis from a retrospective study
in the Berlin university hospital cohort indicat-
ed that higher age (OR 1.05; 95% CI 1.03-1.07,
p<0.001), female sex (OR 2.70; 95% CI 1.29-5.65,
p=0.009), diffuse skin extent (OR 5.03; 95% CI
2.50-10.10, p<0.001), low BMI (OR 0.94; 95% CI
0.88-0.99, p=0.009), WHO-FC III-IV dyspnoea
(OR 2.06; 95% CI 1.16-3.67, p=0.014), receiving
GCs (OR 1.78; 95% CI 1.10-3.17, p=0.026) or
proton pumps inhibitors (PPI) (OR 1.87; 95% CI
1.10-3.17, p=0.020) were associated with OP. As
for the other patient populations from this study
- the Lille University Hospital cohort - multivari-
able analysis confirmed the association of OP with
older age (OR 1.06; 95% CI 1.04-1.08, p<0.001),
GC use (OR 4.48; 95% CI 2.42-8.26, p<0.001), and
anti-topoisomerase I antibody positivity (OR 2.22;
95% CI 1.18-4.16, p=0.013) [8].

Duration of the disease may be another poten-
tial risk factor for OP in SSc. Patients with longer
disease duration have a higher prevalence of low
BMD among Italian patients with SSc [12]. In a
cross-sectional study by Wang et al., patients di-
agnosed with OP had a longer duration of disease
and were more likely to exhibit sclerodactyly, tel-
angiectasias, interstitial lung disease, and gastro-
esophageal reflux. They were also more frequently
treated with GC and non-corticosteroids immu-
nosuppressants. In logistic regression models ad-
justed for common risk factors duration of the dis-
ease since the first non-PR symptom (OR = 1.05;
95% CI 1.01-1.08) and use of immunosuppressant
(OR 2.15; 95% CI 1.18-3.93) were associated with
an increased risk of OP [13].

Horvath et al. found that the BMD of LS and FN
positively correlated only with BMI (p = 0.002 and
p = 0.015 respectively). According to peripheral
quantitative computed tomography (pQCT), an
inverse correlation between pulmonary manifes-
tation and total (p = 0.024), trabecular (p = 0.035),
and cortical density (p = 0.015) was estimated. An-
ti-Scl70 positivity inversely correlated with pQCT
total density (p = 0.015) and the presence of digital
ulcers (DU) with cortical density (p = 0.001) [4].
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In the Thai study, only low BMI (<18.5 kg/m2)
and menopause were associated with OP at both LS
and FN. Other factors including SSc subset, sever-
ity of skin tightness, GC used, VD insufficiency or
deficiency, smoking history, previous fracture, and
family history of fracture were not associated with
OP at any sites. In multivariate analysis, low BMI
and menopause increased the risk of OP at the LS
(OR 7.78;95% CI 3.21-18.88 and OR 5.32; 95% CI
1.84-15.35, respectively), while only low BMI was
significantly associated with OP at FN (OR 4.54;
95% CI 1.41-13.64) [7].

The type of SSc also may play a role in OP de-
velopment. According to Corrado et al., BMD at
the LS and total hip (TH) was significantly lower
in dcSSc patients in comparison with the control
group (in control 0.853 g/cm2 vs. 0.963 g/cm?2,
p<0.001; 0.755 g/cm2 vs. 0.932 g/cm2, p<0.00 re-
spectively), whereas there was no significant differ-
ence between healthy subjects and 1cSSc patients.
BMD at LS, TH, and FN were significantly lower
in dcSSc patients compared to 1cSSc patients. No
difference in total mineral content was observed
between the control group and lcSSc, whereas
total mineral content was significantly lower in
dcSSc compared to both the control healthy group
(p<0,001) and 1cSSc group (p<0,01) [7].

In multivariate analysis, a low lean body mass,
the presence of anticentromere antibodies, and
older age were identified as independent factors for
decreased BMD at the LS (r*=0.43), FN (r*=0.61),
and TH (r’=0.73). History or current digital ulcers
(DUs) were also identified as an independent fac-
tor for microarchitecture alteration of bone [15].

A single-center, cross-sectional controlled study
also failed to identify any associations between
BMD and specific characteristics of SSc-associated
diseases. In univariate analysis, no significant cor-
relation was observed between BMD and the cuta-
neous subset, heart/lung involvement, calcinosis or
acroosteolysis, BMI, vitamin D deficiency, dose of
GC, or systemic inflammation. Only age was esti-
mated as an independent risk factor of OP in SSc
patients [16].

In contrast, in univariate analysis, age, low BMI,
post-menopausal status, dcSSc, gastrointestinal in-
volvement, DUs, and pulmonary arterial hyperten-
sion were found to be significantly associated with
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OP. Multivariate analysis revealed that the presence
of OP was significantly associated with lower BMI,
post-menopausal status, and the presence of DUs
in SSc patients [17].

Calcinosis cutis, or the deposition of calcium
in the skin and subcutaneous tissues, is a preva-
lent and potentially debilitating condition that can
affect up to 20-40% of SSc patients The calcinotic
material in SSc closely resembles bone, and there is
evidence that bone metabolism dysregulation may
be a contributing factor in the development of cal-
cinosis. A retrospective study of 5218 SSc patients
from an international multicentre cohort found an
association between calcinosis and OP (OR 4.2;
95% CI 2.3-7.9, p < 0.0001) [18].

Calcification or calcinosis has been identified as
asignificant risk factor for low BMD in SSc patients.
Calcinosis is a notable risk factor for low BMD
(50.5% vs. 36.4%, p = 0.028) [12] and therefore as-
sociated with a higher prevalence of OP (43.5% vs.
24.9%, p=0.009) [19]. A statistically relevant cor-
relation between calcinosis was also found by Ca-
dar M. et al. (OR 12.52; 95% CI 2.2-237.3, p=0.02),
which suggested common pathogenetic pathway
linking calcinosis and OP [20]. Studies investigat-
ing the increased prevalence of OP in patients with
SSc explore several mechanisms, including the
role of bone turnover markers, the Wnt signalling
pathway, the RANK-RANKL system, and systemic
inflammation, all contributing to bone loss in SSc
[21].

In an Australian cohort of 90 SSc patients, a sig-
nificant correlation was found among those with
a history of nasogastric feeding, percutaneous en-
doscopic gastrostomy feeding, or intravenous total
parenteral nutrition and OP (6.9% vs. 0.0%, P =
0.038) [9].

A case-control study in Brazil found a signifi-
cant association with densitometric OP (p <0.001),
lower weight (p=0.032), bone mineral index
(p=0.044), anti-RNA polymerase III (p=0.040),
use of GC (p=0.019), and bisphosphonates
(p<0.001), as well as with densitometric T-scores of
LS (p<0.001), FN (p=0.025), and TH (p=0.013).
Multivariate analysis showed that the variables sig-
nificantly associated with fractures were high doses
of GC (OR4.10; 95% CI 1.290-13.090; p=0.017),
bisphosphonates (OR 3.91; 95% CI
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Author

Country,
year

Parameters

Risk factors for the development of osteoporosis

Cadar et al.

Italy,
2023

calcinosis (OR 12.52; 95% CI 2.2-237.3, p=0.02)
pitting scars (OR 2.02; 95% CI 1.08-11.97, p=0.04)
telangiectasia (OR 2.24; 95% CI 1.21-12.09, p=0.02)

Midol et al.

Germany/
France, 2023

Berlin cohort:

age (OR 1.05;95% CI 1.03 - 1.07, p<0.001)

female sex (OR 2.70; 95% CI 1.29 - 5.65, p=0.009)

diffuse skin extent (OR 5.03; 95% CI 2.50 - 10.10, p<0.001)

BMI (OR 0.94; 95% CI 0.88 - 0.99, p=0.009),

WHO-FC III-IV dyspnoea (OR 2.06; 95% CI 1.16-3.67, p=0.014),
GCs (OR 1.78;95% CI 1.10 - 3.17, p=0.026)

PPIs (OR 1.87; 95% CI 1.10 - 3.17, p:0.020)

Lille cohort:

age (OR 1.06; 95% CI 1.04 - 1.08, p<0.001)

GCs (OR 4.48;95% CI 2.42 - 8.26, p<0.001)

anti-topoisomerase I antibody positivity (OR 2.22; 95% CI 1.18 - 4.16,
p=0.013)

Bimal et al.

Australia, 2021

nasogastric feeding, percutaneous endoscopic gastrostomy feeding or
intravenous total parenteral nutrition (6.9% vs 0.0%, P = 0.038)
prednisolone (58.6% vs 85.2%, P = 0.005)

Chuealee et al. Thailand, 2021 at the LS: BMI (OR 7.78;95% CI 3.21 - 18.88) and menopause (OR 5.32;
95% CI 1.84 - 15.35)
at the FN: BMI (OR 4.54; 95% CI 1.41 - 13.64)

Wang et al. USA, 2020 disease duration from first non-RP symptom (Adjusted OR = 1.05, 95%

CI1.01-1.08)
immunosuppressants (Adjusted OR = 2.15; 95% CI 1.18 - 3.93)

Avouac et al.

France, 2012

age (mean +/- SD age 67 +/- 12 years versus 60 +/- 10 years; p = 0.03)
disease duration (mean +/- SD 15 +/- 10 years versus 8 +/- 8 years; P <
0.001)

Risk factors for reduced BMD according to DXA

Parlati et al. Italy, 2024 disease duration (19.9 years vs. 15.2 years, P = 0.002)
calcinosis (50.5% vs. 36.4%, P = 0.028)
myositis (12.6% vs. 0.7%, P <0.001)
synovitis (42.7% vs. 28.6%, P = 0.022)
gastrointestinal involvement (76.7% vs. 47.1%, P <0.001)
interstitial lung disease (53.0% vs. 40.0%, P <0.001)
Horvath et al. Hungary, 2019 BMI for LS (B = 0.014, § = 0.471, p = 0.002) and for EN (B = 0.009, =
0.346, p = 0.027)
Corrado et al. Italy, 2015 dcSSc subtype for LS and TH (p<0,001)
Marot et al. France, 2015 age, lean mass, and anti-centromere antibodies for TH (r2= 0.73; p <
0.00001)
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anti-topoisomerase I antibody positivity for total density (B = -50.693,
B =-0.313, p = 0.015) and for cortical density (B = -94.645, p = -0.401,

pulmonary manifestations for total density (B = -51.367, B = -0.423, p
= 0.024), for trabecular density (B = -48.234, = -0.318, p = 0.035) and
for cortical density (B =-82.502, B =-0.326, p = 0.015), digital ulcers for
total density (B = -56.903, = -0.402, p = 0.007) and cortical density (B

Risk factors for bone loss according to pQCT
Horvath et al. Hungary, 2019
p = 0.007)
=-92.848, p = -0.450, p = 0.001)
Marot et al. France, 2015

Anti-centromere antibodies, digital ulcers, lean mass, number of
previous fractures for Dtrab at the tibia (r2 = 0.33; p = 0.007), current
digital ulcers, number of previous fractures, lean mass, and menopause

duration for Tb.Sp at tibia (r2 = 0.66, p < 0.0001)

1.699-8.984, p=0.001), negative anti-Scl70
(OR0.34; 95% CI 0.124-0.943, p=0.038), and
lumbar T-score (ORO0.39; 95% CI 0.034-0.460,
p=0.010) [22].

In multivariate analysis, only age (mean age
67+12 years vs. 60+10 years; P = 0.03) and longer
disease duration (15+10 years vs. 8+8 years; P <
0.001) were identified as independent risk factors
for fracture in patients with SSc [16].

In the Table, we summarise the data relating to
the factors associated with reduced bone mass.

Risk factors for bone status deterioration in
patients with systemic sclerosis

Note B: (+95% CI) regression coeflicient; DXA:
dual-energy X-ray absorptiometry; BMI:  body
mass index; BMD: bone mineral density; CI: con-
fidence interval; dcSSc: diffuse cutaneous systemic
sclerosis; Dtrab: volumetric trabecular bone min-
eral density; FN: femoral neck; GC: glucocorti-
coids; LS: lumbar spine; OR: odds ratio; PPI: pro-
ton pump inhibitor; pQCT: peripheral quantitative
computed tomography; RP: Raynaud's phenom-
enon; Tb.Sp: trabecular separation; TH: total hip;
WHO-FC: World Health Organization-Functional
Class; B: standardized linear coeflicients.

Our review has several limitations. We includ-
ed a relatively small number of papers of the dif-
ferent types and designs which may have resulted
in bias in conclusions on the true prevalence and
role of disease-associated risk factors of OP in SSc.
Our review has highlighted the problem of OP in
SSc and shown that more large longitudinal cohort
studies are needed to provide clear conclusions and

Our review has provided a platform for fu-
ture advanced studies. These findings support the
identifying SSc patients at a higher risk for OP in
clinical practice. Further longitudinal researches
are needed into the identification of patients with
SSc who are at risk of OP and its complications for
successful management.

CONCLUSION

OP is rather prevalent in patients with SSc. BMD
at different sites in the skeleton appears to be lower
in SSc than in control subjects. The causes of OP
in SSc are multifactorial. It includes common risk
factors such as older age, female sex, menopause,
and BMI. According to published data, specific
disease-related factors associated with OP are dis-
ease duration, diffuse skin subset, digital ulcers,
calcinosis, anti-topoisomerase I antibody positivi-
ty, pulmonary and gastrointestinal involvement as
treatments with PPI and GCs. The misalignment of
results analyzed resources may be due to differences
in study design, sample size and assessment tools.
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OCTEOIIOPO3 ITPYI CUCTEMHIV CK/TEPOJIEPMII

Kapacescvka T.A., Ilpaccenv K.E., Mynux K.C., Incyc M.b.

Hauionanvruti meouunuii ynieepcumem imeni O.0. boeomonvys, Kuie, Yxpaina

11karat@ukr.net

AxrtyanbHicth. Octeonopos (OII) Ta arpaBMaTM4Hi IIepe/IoMH € MOLIMPEHO0 Ta JoOpe BifjoMOI0 KOMOPOifTHOIO ma-
TOJIOTi€I0 Y MAI[i€HTiB 3 peBMAaTUYHIMU 3aXBOploBaHHAMU. IIpoTe, momupeHnicts Ta ¢akropy pusuky OII nmpy cucremHii
cxnepogepmii (CCJI) BuBueni HegoctatHbo. Yactora OIT mpu CCJI 3a faHMMIU JTiTepaTypy KOMMBAIOTBCA B MeXXax Bix 8,8%
1o 51,6%. OcTaTO4YHO He BCTAHOB/IEHI IPEAVKTOPY BTPaTy KicTKOBOI TKaHMHM 11pu CCJI.

Merta. ¥V cTarTi M1 HaBOAMMO K/IiHIYHMII BUIAJIOK OCTEONOPO3Y y MALiEHTKM i3 CMCTEMHOIO0 CK/IEPOJEPMIEI0 Ta fe-
MOHCTPY€EMO HaHi MiTepaTypy LIOf0 MOLIMPEHOCTI Ta acouiifoBaHux (GakToOpiB pU3UKY BTPATy KiCTKOBOI Macyl P LIbOMY
3aXBOPIOBAHHI.

Marepianu i meTomu. Y cTarTi onucano kniniganit Bunagox OII y naunienTtku i3 CCJJ Ta mpoBefieHo OITiAf JIiTepaTypu
3 Bukopucranasam PubMed, Medline ta KokpaniBcpkoi 6i6/1i0Tek 3a TAKMMIM K/IIOYOBYIMI CJIOBaM, sIK MiHepa/bHa LIijTb-
HICTb KiCTKOBOI TKaHMHM, OCTEOIIOPO3, IOINPEHICTb, PaKTOPU PUSUKY Ta CUCTEMHA CKIepOfiepMis.

Pesynbratn. IIpogemoncrpoBano xminiunwmit Bunagok OII y mamientxku 3 CCl Ta mo3uTuBHMII eeKT TiKyBaHHA
6ichochonaramm. JogaTkoBuMy GakTopaMm pU3MKy BTPATU KiCTKOBOI MacH, sKi IIOB’s3aHi i3 OCHOBHMM 3aXBOPIOBaH-
HAM BiporigHo €: audysumit wkipamit nigrun CCll, ckaepofakTuIis 3 aKTUBHMMY BUpa3KaMyl Ha MANbLX PYK, Mi3HIN
CKJIEpOflepMiYHMI TaTEPH IIPY KaIlIAPOCKOIII, iHTepCTUIIiIHE 3aXBOPIOBAHHA JIET€Hb, YPAKEHHS IIJTYHKOBO-KIIIKOBOIO
TPAKTYy Ta JTIKYBaHHA IHTi6iTOpaMy IPOTOHHOI OMIIN.

Bucnosku. OII € gocuts noumipennm y naniextis 3 CCI. 3rigHo 3 ony6OnikoBaHMMM KaHUMY, crenydivanmm dak-
TOpaMH, NOB'SI3aHUMM i3 3aXBOPIOBaHHAM, acoliifoBanyumu 3 OIl, €: TpUBATICTb 3aXBOPIOBAHH:A, AMTITANIbHI BUPA3KH,
KaJIbIIMHO3, YP)KeHH JIeTeHb Ta MTyHKOBO-KUIIIKOBOTO TPAKTY, & TAKOXK JIiKyBaHH: iHTibiTopaMy IpOTOHHOI IOMIIN Ta
rmoKokopTukoifamu. Li pesynbraTy mifiTBepAKYIOTh, 1[0 B KaiHiyHil mpakTuni nanienty 3 CCJIl MaioTh BUIINI PU3UK
posButky OII Ta itoro ycknagHeHb.

KrouoBi cmoBa: MiHepabHa MIIbHICTD KiCTKOBOI TKaHUHM, OCTEONIOPO3, MOIIMPEHICTh, PaKTOPU PUSMKY, CUCTEMHA
CKJIEpOfiepMis.

132 ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayxa Ypainu, 2025, Vol. 21, Ne 2



REVIEWS / Orngaam

DOI: https://doi.org/10.32345/2664-4738.2.2025.14

EPIDEMIOLOGY OF ALZHEIMER'S DISEASE AND DEMENTIA IN INDIA:
A SYSTEMATIC LITERATURE REVIEW

Muhammad Nadeem Zafar

Department of Clinical Psychiatry, MBBS, PG Dip. Clinical Psychiatry,
European Global School, India

zafarnadeem634@gmail.com

Aim: this study aims to estimate the epidemiology and prevalence of Alzheimer's disease and other dementias in India.

Materials and methods. To ascertain the prevalence of dementia in India, we conducted a comprehensive review of existing
research, utilizing databases from various sources, including EBSCOhost, PubMed, PsycINFO, and Google Scholar. We em-
ployed R software (version 3.5.3) along with the "metaphor" package to perform a meta-analysis.

Results: our meta-analysis incorporated data from 18 epidemiological studies. According to the findings of our meta-anal-
ysis, there are 20 individuals with dementia among every 1000 individuals in the population (95% confidence interval: 0.02-
0.03). The prevalence was notably higher in the older age groups (75 years and above) compared to those under 75. However,
prevalence rates did not significantly differ between males and females or between rural and urban populations.

Conclusion: this study reveals that dementia, especially among the elderly population in India, is a significant public health
concern. A comprehensive national survey supported by robust evidence is essential to accurately determine the prevalence of
this condition in the nation.

Keywords: epidemiology, dementia, Alzheimer's disease, India, meta-analysis, prevalence.
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Background. As the world population ages at an
unprecedented rate, Alzheimer's disease (AD) and
other dementias are becoming a public health is-
sue, especially in developing nations [1]. Emerging
nations will house 14.2% of the world's 60%-plus
population by 2020, roughly 70% of the elderly. In
particular, India's life expectancy nearly doubled
from 36.98 years in 1950-1960 to 69.27 years in
2015-2020. The 2011 census found 103.9 million
elder Indians, up from 5.63 million in 1961 [1,2,3].

The senior population in India grew 35.5% be-
tween 2001 and 2011, compared to 23.9% between
1951 and 1961. Mortality rates, healthcare infra-
structure, economic growth, and literacy rates all
contributed to this demographic transition. Mental
illness in the elderly affects their health and longev-
ity [4]. Of all neuropsychiatric disorders, dementia
causes the most impairment in the elderly.

These major social shifts may affect dementia
incidence in India. Several studies have examined
dementia prevalence across the nation.

Dementia was 1.9% in South Asia in 2005 and
expected to rise to 3.6 million by 2020 and 7.5 mil-
lion by 2040. Epidemiological studies in India have
shown dementia prevalence rates from 2 to 35 per
1000 [5]. There is no clear national assessment of
dementia trends in India, despite the significant
public health consequences and emotional and fi-
nancial strain on carers [6,7].

MATERIALS AND METHODS

Up to June 2023, comprehensive searches were
conducted on databases including EBSCOhost,
PubMed, PsycINFO, and Google Scholar. The
search strategy employed Boolean operators to
combine keywords such as "India" and "dementia,"
encompassing Alzheimer's disease, vascular de-
mentia, cognitive impairment, neurodegenerative
disorder, and terms related to study design, includ-
ing epidemiology, prevalence, observational study,
cross-sectional study, cohort study, and disease
frequency. Furthermore, supplementary publica-
tions were identified by manually examining the
bibliographies, references, and cross-references of
previously discovered research articles. Addition-
ally, we conducted manual searches in Neurology
India, as well as other Indian journals available
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online, including the Indian Journal of Psychiatry
and the Indian Journal of Gerontology. Both au-
thors independently conducted a comprehensive
review of the full-text articles in accordance with
pre-defined inclusion and exclusion criteria.

Inclusion and Exclusion Criteria

As of June 2023, we included all manuscripts
published in the English language that provided
quantitative data on either the number or frequen-
cy, while reporting data for both genders in the
general population, encompassing rural, urban, or
mixed backgrounds. Excluded from consideration
were review papers, single-case studies, studies
conducted in hospital settings, and research fo-
cused on specific racial or religious groups.

Out of a total of 719 articles initially identi-
fied, 623 were eliminated because their titles or
abstracts did not align with the established inclu-
sion and exclusion criteria. Subsequently, the full
texts of the remaining 44 articles were meticulous-
ly examined. After thorough deliberation and as-
sessment of their methodologies and conclusions,
18 studies were selected for inclusion in the me-
ta-analysis.

Data Extraction

Articles were included based on the predefined
inclusion criteria and subjected to a thorough re-
view. A customized data extraction form was em-
ployed to extract pertinent information from each
article, including the author's name, publication
year, study location, sample size, diagnostic cri-
teria, and the number of individuals screened for
dementia.

Statistical Analysis

The statistical analysis was conducted using the
R software (version 3.5.3), developed by the R Core
Team at the University of Auckland, New Zealand.
The analysis utilized a significance threshold of 5%
(two-tailed tests) and involved the use of three R
packages: "metafor," "meta," and "xIsx."

Data from the manuscript were imported from
a Microsoft Excel spreadsheet into the R console
with the "xlsx" library command. The "escalc"
function was employed to compute the effect size,
utilizing the "xi" and "ni" commands for event
and sample size, respectively, within the "meta-
for" package. The analysis employed the Free-
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man-Tukey transformation, commonly referred to
as the "Freeman-Tukey double arcsine transforma-
tion," via the escalc() and rma() routines.

The effect size using the random effects mod-
el was calculated using the rma() function. The
overall summary proportion was determined with
the "predict” function, and converted proportions
from various studies were combined to ascer-
tain the overall prevalence of dementia using the
"metaprop” function. To revert the summary effect
size back into proportion, the "transf()" function
was utilized.

The metaprop() function directed the transfor-
mation process to translate the initial proportions
into prevalence, with the "sm" input guiding the
transformation technique. A forest plot was creat-
ed using the "forest" tool. Finally, publication bias
was estimated using a funnel plot, and Egger's un-
weighted regression test results were generated us-
ing the regtest() function to confirm the presence
of publication bias.

Etiology

The loss of neurons in Alzheimer's disease is
progressive. The hippocampus nucleus' entorhi-
nal cortex usually causes it. Both early-onset and
late-onset Alzheimer's are hereditary. Early-onset
dementia is linked to trisomy 21 [8]. Age is the
main risk factor for Alzheimer's disease. Other
risk factors include traumatic brain injury, depres-
sion, cardiovascular and cerebrovascular disor-
ders, older parental age, smoking, a family history
of dementia, high homocysteine levels, and the
APOE e4 allele. Educational achievement, oestro-
gen usage in women, anti-inflammatory medicine
use, leisure activities like reading or performing
music, a balanced diet, and regular aerobic exer-
cise minimise Alzheimer's disease risk. Having a
first-degree relative with Alzheimer's raises risk by
10% to 30%, while having two or more siblings tri-
ples risk [9,10].

Epidemiology

Alzheimer's mostly affects the elderly. The
global dementia population is anticipated to triple
by 2050 from 24 million. Alzheimer's disease costs
the US healthcare system $172 billion annually
[11,12]. About 4.5 million Americans 65 and old-
er were diagnosed with Alzheimer's in 2011. After
65, Alzheimer's disease doubles every five years
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[5]. Rarely more than 1% each year before 65, the
frequency rises to 6% beyond 85. From 10% to
40% beyond 65, prevalence rates grow after 85 [2].
Women have a somewhat greater Alzheimer's dis-
ease risk, especially after 85 [13].

Dementia

Dementia causes a broad deterioration in mem-
ory and other cognitive processes that hampers
everyday tasks. A steady and sustained decline in
cognitive function generally causes memory loss
and a limited comprehension of one's inadequa-
cies [14]. This conversation emphasises the role of
a multidisciplinary team in dementia evaluation
and management. The aetiology, risk factors, and
difficulties in diagnosing and treating this range of
cognitive impairments are also examined.

Etiology

Many illnesses can induce neurocognitive prob-
lems, but Alzheimer's dementia (AD) accounts for
70%. Major Neurocognitive disorders have 13 eti-
ological subcategories in the DSM-5. Alzheimer's,
vascular, frontotemporal lobar degeneration, Lewy
body, Parkinson's, HIV infection, Huntington's,
prion, drug and alcohol abuse, traumatic brain in-
jury, another medical condition, multiple aetiolo-
gies, and unspecified cases are subtypes. Patients
often have many causes of serious neurocognitive
disorders [15]. A patient may have vascular and
Alzheimer's disease.

Epidemiology

Most dementia cases—70%-80%—are caused
by Alzheimer's disease. Hereditary or sporadic.
Vascular dementia accounts for 15% of dementia
cases and doubles every 5.3 years [16]. Smoking,
diabetes, hypertension, and hypercholesterolemia
increase vascular dementia risk. Lewy body de-
mentia accounts for 5% of dementia cases, how-
ever misdiagnosis skews epidemiological statistics
[17]. Parkinson's disease causes 10% of dementia
cases, whereas frontotemporal dementia affects
25% of seniors.

Psychiatric Disorders and Dementia

Early descriptions of primary dementias com-
prised cognitive, functional, and psychiatric
symptoms. Alois Alzheimer, who discovered Alz-
heimer's disease, noted anxiety, hallucinations, de-
lusions, agitation, and memory, orientation, and
knowledge problems in patients. His colleagues
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Arnold Pick, Paul Sérieux, and Joseph Dejerine
first defined midlife behaviour and language deg-
radation as frontotemporal dementia. Although
recognised early, basic dementias were subse-
quently called cognitive diseases [18]. Psychiatric
issues, including mood, behaviour, perception,
and mental content, have been shown to be fre-
quent in dementia for 35 years.

This figure illustrates an algorithm for the iden-
tification of different neurodegenerative types of
dementia. It demonstrates how clusters of symp-
toms and the corresponding syndromes play a
pivotal role in guiding the process of differential

diagnosis for dementia. The diagram depicts how
cognitive and motor syndromes define distinct
pathways, and when combined with psychiatric
states (indicated in red text), they can lead to the
specific diagnosis of various dementia subtypes,
such as the behavioural variant of frontotemporal
dementia (bvFTD), frontotemporal dementia with
amyotrophic lateral sclerosis (FTD-ALS), and de-
mentia with Lewy bodies (DLB) [19].

This figure is reprinted with permission from
Devineni Band Onyike CU, sourced from Psychiatr
Clin North Am (2015) [DOI: (www.sciencedirect.
com/science/article/pii/S0193953X15000271).
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This figure highlights the profound impact
of neuropsychiatric symptoms and behavioural
anomalies in AD on the quality of life (QOL) of
patients. These symptoms are believed to be pre-
dictive of eventual or more severe dementia, ex-
tensive neurodegeneration, loss of functional
independence, institutionalization, and early mor-
tality. As such, there is a general consensus that
these neuropsychiatric symptoms and behavioural
anomalies are indicative of poor outcomes.

Depression in Alzheimer Disease (AD)

Recent research suggests that 25%-74.9% of
AD patients have depression. The incidence var-
ies according to the use of different diagnostic
techniques, such as the DSM, NPI-D, and Geri-
atric DepressionScale [19]. One research found
10.5% NPI-D (significant), 56.4% NPI-D (any),
30% Geriatric Depression Scale (GDS), and 16%
antidepressant usage in the same population. The
French Network on AD (REAL.FR) found 17.45%
each year in several hundred AD patients without
depression or medications over four years [20,21].
Clinical depressive symptoms are predicted in
40% of AD patients within 5 years.

Diagnostic Criteria for Alzheimer's Disease

The diagnostic criteria for Alzheimer's disease
involve a series of tests and assessments for indi-
viduals suspected of having the condition. These
tests include a neurological examination, MRI
scans to assess neurons, blood tests, such as vita-
min B, levels, and a comprehensive review of the
patient's medical and family histories [22]. Re-
search has established a link between vitamin B
deficiency and neurological issues, as well as an in-
creased risk of AD. Elevated homocysteine levels,
which can result from vitamin B , deficiency, are
a unique indicator and can lead to brain damage
through oxidative stress, increased calcium influx,
and apoptosis. Diagnosis of vitamin B , insuffi-
ciency can be made by measuring serum vitamin
B, levels, along with tests for serum homocysteine
levels and complete blood counts [23,24].

Treatment

As of the present moment, it is estimated that
around 24 million people worldwide suffer from
Alzheimer's disease (AD), and experts predict that
by 2050, this number may quadruple. Despite be-
ing a significant public health concern, there are
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currently only two types of medications approved
for the treatment of AD: cholinesterase enzyme
inhibitors and N-methyl D-aspartate (NMDA)
antagonists [25,26,27].

The decline in cholinergic transmission in the
brain is a consequence of the destruction of ace-
tylcholine-producing cells due to various physio-
logical mechanisms in AD. Acetylcholinesterase
inhibitors (AChEIs), which can be classified as ir-
reversible, reversible, and pseudo-reversible, func-
tion by preventing cholinesterase enzymes (AChE
and BChE) from degrading acetylcholine (ACh).
This action increases the concentration of ACh in
the synaptic cleft [28].

Conversely, excessive NMDA  receptor
(NMDAR) activity leads to an increased influx of
calcium ions (Ca**), promoting synaptic dysfunc-
tion and cell death. NMDA antagonists restore the
normal activity of NMDAR glutamate receptors
by preventing overactivation, subsequently reduc-
ing Ca** influx. While these two drug classes have
therapeutic effects in alleviating AD symptoms,
they do not have the ability to reverse or halt the
progression of the disease [29].

Unfortunately, there have been relatively few
successful clinical trials in AD treatment in the
past decade. To alter the pathogenesis of AD and
develop effective treatments, various pathways
have been proposed, including the aberrant me-
tabolism of tau proteins, beta-amyloid accumula-
tion, the inflammatory response, cholinergic dys-
function, and oxidative damage [30].

Symptomatic Treatment for Alzheimer's
Disease

Cholinesterase Inhibitors: The cholinergic hy-
pothesis posits that Alzheimer's Disease (AD)
results from a reduction in acetylcholine (ACh)
biosynthesis. One therapeutic approach to en-
hance cognitive and neural cell function involves
increasing cholinergic levels by inhibiting acetyl-
cholinesterase (AChE) [31,32,33].

Approved Drugs for Symptomatic Treatment of
AD: Tacrine, Donepezil, Rivastigmine, Galantam-
ine, Memantine.

Disease-Modifying Compounds That Entered
Clinical Trials: Semagacestat, Avagacestat, Taren-
flurbil, Lanabecestat, Verubecestat, Atabecestat.
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The study's key findings revealed:

o The overall prevalence of dementia was 5.1%,
with a noticeable increase in prevalence with
advancing age and a decrease with lower edu-
cational levels.

o Among females, the prevalence of dementia
was 7.2%, which was twice as high as that ob-
served in males at 3.8% [34].

« Widows, widowers, and unmarried individu-
als exhibited a doubled prevalence of 9.3% in
contrast to the 4.3% prevalence in the married
population.

o Age, gender, marital status, education, occu-
pation, the number of family members in the
household, and liquor addiction were all sig-
nificantly associated with dementia.

o The relative risk for the aforementioned vari-
ables was found to be greater than 1.

The objective of this study was to investigate
the frequency and patterns of psychiatric mor-
bidity, as well as the associations between physical
illness and psychiatric morbidity, in an elderly ur-
ban population [35]. The research involved enroll-
ing all consenting elderly individuals in a specific
municipal ward division (total n=202), following
a comprehensive survey of the entire adult pop-
ulation, which comprised 7,239 people [36,37]. A
door-to-door survey approach was adopted, in-
volving interviews and physical examinations of
the participants. Various assessment tools, includ-
ing the General Health Questionnaire-12, Mini
Mental State Examination, CAGE Questionnaire,
and Geriatric Depression Scale, were employed
during the interviews, alongside a review of avail-
able documents. To verify the information, inter-
views with other family members were also con-
ducted [38,39,40].

Key findings from the study included:

o Psychiatric illnesses were identified in 26.7%
of the population, while physical illnesses were
present in 69.8%.

o The most prevalent psychiatric diagnoses were
depressive disorders, dementia, generalized
anxiety disorder, alcohol dependence, and bi-
polar disorder.

o The leading physical illnesses included visual
impairment, cardiovascular disease, rheumatic
illnesses, pulmonary conditions, hearing im-
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pairment, genitourinary diseases, and neuro-

logical disorders.

o The presence of dementia was associated with
factors such as advanced age, single/widowed/
separated status, nuclear family setup, economic
dependence, low education, and specific physi-
cal illnesses like cardiovascular disorders, rheu-
matic disorders, and neurological disorders.

o Depression was linked to female gender, single/
widowed/separated status, residing in nuclear
families, economic dependence, and co-exist-
ing physical illnesses, particularly cardiovascu-
lar disorders and visual impairment.

This study highlighted a higher prevalence of
dementia and late-life depression in the studied
population. The noteworthy associations with
various sociodemographic factors and physical
illnesses may have significant implications for
healthcare planning.

Conclusion

In conclusion, this study presents the first re-
ported AD incidence rates from southern India.
These incidence rates appear to be notably higher
than those reported in rural northern India, com-
parable to those reported in China, and slightly
lower than those reported in Western countries.
Dementia needs to be acknowledged as a signifi-
cant mental health concern in nationwide surveys,
and the diverse forms of dementia should be iden-
tified as a priority in geriatric care. Future research
should focus on identifying potential risk factors,
and healthcare organizations should work on de-
veloping preventive interventions to delay the on-
set of dementia. The results of this meta-analysis
indicate that 20 per thousand individuals in India
are affected by dementia. Given the methodologi-
cal variations in different studies, it is imperative
for The National Mental Health Survey of India to
consider dementia as a key area of investigation.
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ITine: 11e TOCTImKeHHS CIPsIMOBaHe Ha OLHKY eiZeMioorii Ta mommpeHOCTi XBOpo6u AnblireiiMepa Ta iHIINX JeMeH-
nin B Inmii.

Martepianu Ta MeTomu. 1A BU3HaUeHHA NOIIMPEHOCTi AeMeHIii B IHJIl MM IpoBenn KOMIUIEKCHUI OIVIAf, iCHYIO-
9MX JOCTifKeHb, BUKOPUCTOBYIOUM 6a3n JaHMX 3 pisHMX mKeper, BKmodatoun EBSCOhost, PubMed, PsycINFO i Google
Scholar. [l mpoBeeHHs MeTa-aHaIi3y MM BUKOPUCTOBYBaIU IIporpaMHe 3abesnedeHHs R (Bepcist 3.5.3) pasom 3 makeTom
"metaphor".

Pesynbratn. Hamr MeTta-anasnis BKatouaB faHi 18 emigemMionorivHux mociifikeHb. 3rifHO 3 pe3yabTaTaMy MeTa-aHaIisy,
Ha KoxkHi 1000 oci6 y momysauii mpumazae 20 oci6 3 gemenuieio (95% posipunit intepsan: 0,02-0,03). ITommpenicts 6yta
HOMITHO BMIIIO0 Y CTAPLINX BiKOBUX Ipymax (75 pokiB i cTapiire) HOpiBHAHO 3 ocobamu Mosopire 75 pokiB. OgHaK moKas-
HIIK TIOIIVIPEHOCTI CYTTEBO He BiIPISHSIICA MK YOTOBiKaMy Ta >KiHKaMu a60 MK CiTbCBKMM Ta MiCbKVIM HaceJIeHHSIM.

BucHoBoOK. Lle mocmimKeHHs TOKa3ye, 110 JeMeHIIis1, 0COOIMBO cepef /ofielt MOXMIoro Biky B IHpiL, € 3HaUHOIO mIpo-
671eMOI0 I/1s1 TPOMAICHKOTO 3H0POB's. [I/Isi TOYHOro BUSHAUYEHHs MOIIMPEHOCT] IIbOr0 3aXBOPIOBAHHS B KpaiHi HEOOXiTHO
IIPOBECTY KOMIUIEKCHE HalliOHaJIbHE NOCTiJI)KeHH A, IiIKpillyIeHe HaJillHUMM JOKa3aMI.

KirouoBi cnoBa: emigemionoris, remMeHis, xBopoba Anbiireiimepa, [His1, MeTa-aHami3, IOUIMPEHICTb.
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AxrtyanpHictb. Kniniuna ¢apmakonoris — HayKoBa JUCHMIUIIHA, sIKA OXOIUIIOE BCi aCIeKTV B3aEMOZIT MXK JKapChbKIMU
3ac06aMu Ta NIOMHOIO.

ITinb: posI/IsIHY TH CY4acHi faHi OO MOXK/IMBOCTI BUKOPUCTaHHS ITy4HOro iHTenekTy (L) mnst ontumisanii HayKoBrx
TOCIiKEeHb, IPAKTUYHOTO 3aCTOCYBAHHS Ta OCBITH 3 K/TiHIYHOI hapMaKOIOril.

Marepianu Ta MeTogu. AHasIi3 faHKX, pefcTasneHnx B PubMed, 3a kmogoBuMu cnoBamu «clinical pharmacology», «ar-
tificial intelligence», «education».

Pesynprati. Bcranosmeno, mo I BUKOPUCTOBYEThCS Ha BCIX eTamax po3poOKM TKAapChbKMX 3ac06iB  Bif BiFKpUTTS
MOJIEKYIT O peanbHOI KaiHiuHOI mpakTuku. 3okpema 11 3abe3neuye mporHosyBaHHs 0cOOMMBOCTel HapMaKOKIHETHKI Ta
dbapmakogHaMIKH TIKapChKUX 3ac06iB, MOTpeOy B MOHITOPUHIY Tepallil, pisyuK B3a€MOIi MiKapChKuX 3ac00iB.

Boposamxenns nporpam Ha 6asi III (wanpuxman, ChatGPT) B misnbHICTD CyYacHMX KIHIK ZO3BOJAE IMiABUILUTA
TOYHICTb NpU3Ha4YeHb (10 50%), 3MEHIINTH TIOBTOPHI rocmitamsanii (1o 58%) i ckoporutn agminicrparusHi Butparn. 1111
MoJie/i JO3BOJIAIOTh IHAVBIyanisyBaTn 103y, 30KpeMa I IIperapariB 3 By3bKUM TePaleBTUYHNM iHIeKCOM (HalpuKIIaf,
BaHKOMILIMHY); BU3HAYATH [O3Y i3 ypaXyBaHHAM (papMaKOTeHEeTMYHMX Peakiliil; TOYHO imeHTU(IKyBaT! pU3MK B3aEMOLII
TKapChKMX 3ac00iB Ta IPOIOHYBATH KIIiHIuHi pimreHHs. B ocitHii cepi Bukopucranus ChatGPT posBonsie MmomenoBaTn
K/IHIYHI CUTYaLil, IPUIIBUAIIYIOUN CTBOPEHHS KeliCiB i TeCTOBMX 3aBlaHb (xoua Maibke 30% 3reHepOBaHMX 3aBJaHb Oymu
HeTpusiaTHi 6e3 eKCIePTHOTO JOOINPAIIOBAHHA); CIIPUSAE POSBUTKY Y CTYNEHTIB KIiHIYHOTO MUCIEHHS; GOPMYE HABUYUKU
NPUITHATTA pillleHb.

Ceper npo6nem Bukopucranus I B xaiHiuHii dapmakomoril KpiM HEOOXIFHOCTI eKCIepTHOI OL[iHKM SKOCTi HaHMX,
MAIOTb BeJlVKe 3HAY€HHsI IITAHHS eTUKY, KOHQIIEHIIITHOCT] Ta IOABIIHOTO BUKOPUCTaHHI TeXHOJOTIN (HAIPUK/IaL, pUSUKA
Po3po6ku 6i036poi), ToMy BaskuBo nmoegHaHHs MoxxBocrteit 111 3 rocBizoM daxiBiyis.

BucHoBku. IITyuHmil iHTelmeKT Mae BUCOKMII TOTEHIHan /s OpraHisauil KIiHIYHMX BMUIPOOYBaHb; OMTMMI3ariil
TepaneBTNYHNUX epeKTiB TKapChKMX 3ac00iB, BpaxoByI0OUM pu3uK (apMaKOreHeTMYHMX PeaKiill Ta B3aEMOJI0 KapChKIX
3ac00iB, MOKPAIILYIOUN IPUITHATTS KIHIYHNX pillleHb Ta 6e3eKy MaljieHTiB; HaBYaHH 3 IEPCOHaTi30BaHOIO 3aCTOCYBAHHS
MKapchKux 3aco6iB. BaxmmBo BuxopucroByBatu iHcTpymenTy I pasom i3 ekcriepTHOM OLiHKOIO (axiBI{iB OXOPOHM
3IOPOB’sI, @ TAKO)K HAJIOKHUM Y/IHOM BPaXOBYBATH PETY/LITOPHI MipKyBaHH:, KOHMIAEHIINHICTD JaHNX Ta eTUYHI HACTIKN.

KirouoBi cnoBa: KiiHiuHa (papMaKoyIoris, ITYYHMI iHTETeKT, OCBiTa.
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AKTyanbHiCTh. M1 X1BEMO B TEXHOJIOTIYHOMY
CBITi, AKMI LOPOKY T€HEPYE BEINYE3HY KIJIbKICTh
DAHKX MalbKe B KOXKHIN rajysi.

Kniniuna ¢apmakororis — 1je HayKoBa AVCI-
IJIiHa, sIKa OXOIIIOE BCi aCIIeKTM B3a€EMOJil MIX
NiKapChbKUMM 3aco6amMy Ta TIOUHOI [1].

I ryynnit intenekr (II) - Tpancopmaniitna
TE€XHOJIOTiA, 10 BUKOPUCTOBYETbCA B PI3HUX
IIPOMUC/IOBUX CEKTOPAX, BK/IKYAKYM OXOPOHY
3popos's. Il gocsr Bemmkoro ycmixy B OCTaHHI
POKU, 0CO6/MBO B TaTy3i MaIIMHHOTO HABYAHHA Ta
rbOKOro HaBYaHHA. MamuHHe HaByaHHsA (ML)
— IIe MiJXifi ITYYHOIO iHTENEeKTY, AKUI BK/IIOYAE
pisHi MeTomM, IO [ONOMArarTb KOMIIIOTepam
HaBYaTVICA Ha JaHMX 6e3 ABHOTO IIpOrpaMyBaHHA,
BUKOPMCTOBYIOYM IepenoBi CTaTUCTUYHI
METOZY, 1110 JO3BO/AE BUABIATA 3aKOHOMIPHOCTI
Ta TIPOTHO3YBAaTM PE3YAbTaTH Y CKIAJHUX
ClieHapisix oxopoHu 37o0poB'sa. Hajimommpeninri
CTWIi «HAaBYaHHA», WIO0 BUKOPUCTOBYIOTbCA
JUISL 1iJieil OXOPOHM 3[0POB'S, BK/IIOYAIOTbH
KOHTPO/IbOBaHe, HEKOHTPOJIbOBaHe Ta IMOOKe
HaBuaHHA (DL). IcHytoTp inmi metogu ML, Taki
AK HaIliBKOHTPO/IbOBaHE HAaBYaHHA (IIOETHAHHA

be3sneuxe npuU3HavyeHHA lliKaPCbKIﬂX ) i

i Ta sai

KOHTPOJIbOBAaHOTO Ta HEKOHTPOJIbOBAHOIO) Ta
HaBYaHHA 3 IMIJKPIIJIEHHAM, KOIM aJArOPUTM
Ii€, AK areHT B IHTEPAaKTUBHOMY CepemoBUIII,
SIKUJI HaBYA€TbCS METONOM CIpPOO 1 MOMMIIOK,
BUKOPMCTOBYIOYM BUHArOpOAM 3a BacHI Aii Ta

mocsip [2].

IIII 3apa3 BUKOPUCTOBYETbCA B YCbOMY
KOHTUHYYMi (puc.1) dbapmakomoriYHNx
NOCIIPKEHb  Ta  K/IIHIYHOI NPaKTUKMU, Bif

PaHHBOTO BIJKPUTTS JiKapCbKUX 3acobiB 10
aHajisy maHux y peanpHoMmy cBiTi (RWD);
BiJi  HEKOHTPOJIbOBAHOTO  K/IaCTepU3YBaHHA
TKapChKUX 3ac00iB 260 Malli€HTiB, CIPSIMOBAHOTO
Ha BUABJIEHHA IOTEHIIMHUX JIIKAPChKUX CIIOMYK
ab0 BIiANOBiJHUX TPyn MAalli€HTiB, O METOXIB
KOHTPO/IbOBAHOTO MAIIVHHOTO HaBYaHHA JI/A
IIOKpAIlleHHA  TEPaleBTUYHOIO  JIIKApCHhKOTO
MOHiTOpMHrY [3].

III B xniHiuHii dapmMakonorii 3acTOCOBYETHCS
IUIA IHTENEKTYa/IbHOIO aHa/li3y BEeIMKOI KiJIbKOCTI
TAHMX; IIPOTHOCTUYHOTO MOJIETTIOBAHHA
dapmakokiHeTKM Ta QapMaKOOVHAMIKM; IIPU-
CKOpeHHsI  pO3pOOKM  JKapCchbKuMX  3acobiB,
ONTMMi3allil [u3aiHy [OCTIIPKEHHA; IIPOTHO-

3aco6iB 32 4ONOMOrOIO eNEeKTPOHHUX M
MeAWNYHUX 3anucis

MepcoHanizoBaHi pilleHHsA WoAo
NiKyBaHHA Ha OCHOBI AlaHNX

YnpaBaiHHA NikapcbKumu
3acobamun

Jlo3yBaHHA NikapcbKux 3acobis i3
BY3bKUM TepaneBTUUHUM iHAEKCOM
Jlo3yBaHHA AnA MiHiMi3aUil WKoAW Ta
MakcuMisauii edpekTUBHOCTI

TouHe Ao3yBaHHA

®QapmakoHarnaa

BusasneHHs curHanis
AHani3s B3aemoaiit Mix nikapcbkumu 3acobamu

MporHo3yBaHHA Noaii
Crpatudikaulia pusnKy Ta NPOrHo3yBaHHsA

Pospo6ka Ta cTBOpeHHA
HOBMX NiKapcbkux 3acobis

MoTeHuiitHi poni wTy4yHOro
iHTeneKTy B KAiHiuHil papmakonorii

KniniuHa Tokcukonoria

Bubip Ta onTuMmisauia cnoayk

LinboBuii nia6ip yuacHukis Ta
aAanTUBHI An3aiiHK

ana i3y
AaHWX BUNpobyBaHb

Hosi unéposi 6iomapkepu
Crpatudikauia pusuky Ta
NPOrHO3yBaHHA

AiarHocTtuka

®apmakoreHoMika

MporHo3yBaHHA B3aEMOAIl MiX
nikapcbKMMuM 3acobamu Ta reHOMOM
Crpatudikaulia nauieHTis

Puc.1. 3acTocyBaHHA WTYYHOrO iHTENEKTY B KNiHiUHiN papmakonorii [3]
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3yBaHHA ix 6e3rekyu Ta eeKTMBHOCTI Ha OCHOBI
reHeTVYHIX, K/IIHIYHMX Ta eKOTOriYHMNX (HaKTOPiB;
00pOOKN TPUPOJHOI MOBM [UIA CUCTEMAaTUYHUX
OIVIAMIB Yepes MIBUIKUI MITePATyPHNUI CKPUHIHT i
KOHTPOJIb AKOCTI JI0Ka3iB; BUABIEHHA TIKapChKUX
B3a€EMOfiil; aBTOMaTM3auii  QapmMaKoIOriyHIX
CKpUHIHTIIB; IepcoHanizoBaHol QapMakoTeparii
i3 BuOOpoM MeToniB JIIKyBaHHS, PO3POOKOIO
IUPpOBUX IHCTPYMEHTIB [J03yBaHHA, SKi B
peanbHOMY 4Yaci aalnTylTh 03y IIij IallieHTa
Ha OCHOBi 3MiHM 6ioMapkepiB i craHy opraHis
(HUpKY, MediHKa) Ta KaacTepusaliil MarieHTiB ais
BUJi/IEHHS MiATpyn i3 NifIBUILLEHVM/3HVDKEHUM

pusMKOoM 1OOiYHMX edekTiB ab0  3MiHOI
TeparneBTUYHOI Bigmosizi [4-8].
Linp: po3INAHYTM Cy4acHI faHi  IIO#O

BUKOPUCTaHHA wITyyHoro iHtenekry (IHI) mus
OITUMIi3allil HAyKOBUX JOCII/I>KEHb, IIPAKTUYHOTO
3aCTOCYBaHHs Ta OCBiTU 3 KJIiHiYHOI papmakosorii.

MATEPIAJINI TA METOIU

byno nposeneno ornAp nirepaTypu BifIIOBiHO
mo HactraHoB PRISMA 2020 mis cucTeMaTMIHNX
ormanis [9]. [npopmaniiiai pxepena Ta crpareris
IIOIIYKY: CUCTEMATUYHUI IIOLIYK 3[i/ICHIOBABCA
y 6asi ganux PubMed mo 15 xBitHA 2025 pOKY.
[TomrykoBa crpareris BKIIOYama KOMOiHaIlio
tepminiB MeSH Ta BinmpHOro Tekcry: "clinical
pharmacology”, "artificial intelligence", "educa-
tion". ITomyk He 06MeXyBaBcsi pOKOM IyOiKariii,
MOBOIO YU TUIIOM JiocmipkeHHs.[Jo aHami3y Oymu
BK/IIOYEHI IIepBMHHI OpUIiHa/IbHI MOCTI>KEHHA,
OIVIANM, METaaHaJIi3y, HaApaTUBHI OITIAM Ta KeiC-
penopty, wo onucysamy Bukopucrtanua III y
K/TiHi4Hil Ppapmakosoril. Bukmouanucs marepianu
6e3 [OCTymy [O IIOBHOTO TEKCTy, pobotu 6e3
pelieH3yBaHHs, JOMNOBiAi 3  KoH(epeHIiit,
PeMaKLiliHI JIMCTH, a TaKOX Ti, IO He Maau
0e3IocepeTHbOTO  BiIHOIIEHHS [JI0  KJIiHIYHOI
¢dapmaxororii [9].

3aCTOCYBaHHA IITYYHOTO iHTENEKTy i
po3pobky nikapchkux 3aco6is. HaiiBaxxnusimoro
YaCTMHOIO IIPOLIeCY PO3POOKY TiKapChKUX 3ac00iB
€ BUBYEHHA IX KIiHIYHMX aclekTiB. bynb-ska
HeBJlaya Ha IIbOMY eTarli (Ha piBHi Habopy marjieHTis
4y HeeeKTUBHOI CHCTEMY MOHITOPYHIY TOIIO) €
3HAYHOI0 BTPaToo iHaHCIiB Ta vacy [5].
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BBakaeTbcsA, IO OCHOBHOK  IIPO6/IEMOIO
€ 3B'A30K pi3HMX PiBHIB IIpoliecy po3poOKu
NiKapChKUX 3ac00iB, SIKMIT 3[1/ICHIOETbCS Ha OYIb-
AKOMY OKpEMOMY PpiBHi, ajie Ha pI3HUX PiBHAX
Ta 3 PI3HMMU JIIOABMY, IO YCKIaJHIOE 30ip
cTpyKTypoBaHoi iHpopmanii. Kpim Toro, Bigomo
Oy>Xe Majio OOCIDKEHb, fAKI BK/IYAITb BEIMKI
0a3y maHux 3 Kipkoma mapamerpamu [10]. Tomy,
00 MOKpAIUTH pe3y/IbTaT LMX BUIIPOOYBaHb,
3'ABWINCA TexHOoril, 3acHoBaHi Ha IIII Ta ML, saki
MO3BOJANTD Kpallle Ta TOYHillle CIPOrHO3yBaTH
pesy/nbTary [OCHPKEHHA 1€ Ha piBHI 110r0
IPOEKTYBAaHHA i @ /IO BUKOHAHHS BUIIPOOYBaHb.
Hesxi Moperni Ha ocHOB1 DL BUMiprooTh pe3ynbraTu
K/TiHIYHUX BUIIpOOyBaHb Ha pisHuX asax [5].

Macmrabai abo geranmizoBaHi MaHI MOXKHA
orpuMmat 3 mxepen RWD maibke B pexnmi
peasbHOrO dacy, i 1o iHpopMalilo MOXXHA
BUKOPMCTOBYBATY IJIA MIATPUMKI PI3SHOMAaHITHMUX
AM3aiiHiB KTiHIYHMX BUIPOOYBaHb, TaKUX 5K
obcepBalliliHi JOCTIPKeHHS, TparMaTUYHi KJIiHIYHi
BUIPOOyBaHHA, MacumITabHi BUIPOOyBaHHA Ta
paH/ioMi30BaHi KIiHiuHI AoCifyKeHHA. 3anucaHi
OaHl MOXXHA PO3LUIMTM Ha [JBI KaTeropii
HEeCTPYKTypoBaHi (Taki SK MemW4Hi [OBiffKM)
Ta CTPYKTypoBaHi (Taki sk komy MixHapogHOI
knacuikarii XxBopo0, pesynbraru 1a60paTOpHUX
focmimkeHb Ta penenty). OfHaK, U1 OTPUMAHHA
BUCOKOAKICHMX  [IaHMX,  NpUJATHUX A
BYKOPVICTAHHA B PETYIATOPHMUX OPraHax Ta iHIINMX
cepax mpuitHATTA pilieHb, HeoOXifHO 3i6paTy Ix
3HA4YHy KilbKICTh Ta HepeTBOpUTU iX y ¢opmar,
NIpUJATHU I aHa/Ti3Y, 3 IEBHYM PiBHEM TOYHOCTI
Ta HamiltHOCTI. I{e BUXOOMUTh 32 MeKi MOYK/IMBOCTEN
nunie mopeit. Omke, BuBdeHHs RWD Bce gacritiie
npoBoanThCs i3 Bukopuctanusm I [10].

HII TakoXX BUKOPUCTOBYETbCA [JIS OLIHKU
pesy/nbraTiB  (papMaKOKiHETMYHUX [JOCTIi/PKEHb,
onTUMi3alii peXXMiB JO3yBaHHs Ta IlepeiOaueHHs
MO>X/IVBYIX JIIKQpChKUX B3aeMopiit [11].

3acTOCYyBaHHA INTYYHOTO IHTENEKTy [id
ONTMMIi3alil PpeXUMY [NO3YBAaHHA JIKapCbKUX
3aco6iB.  binmpmiictb  HebaXaHMX  peaxiiii
Ha JIKapChKi 3acobu MOXKHa IependaduTu
3a  JIOIOMOTOI0 IIPOTHO3iB, IOB'A3aHMX 3
TOKCUYHICTIO, ITi/j9ac ol[iHKM hapMaKOKiHE TUIHNX
mapaMmeTpiB, aje [esKi 3 HUX Ie IMOTPiOHO
CIIPOTHO3YyBaTu 3a pgonomorow mopenein I xa
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OCHOBI BiAgrykiB mamieHTiB Ta ¢isionorivanx
HaHuX. BimoMo, 10 py 3acToCyBaHHi MiKapChbKUX
3aco0iB i3 BY3bKMM TepaleBTMYHUM iHJIEKCOM
(Hampmkazi, BaHKOMILIMHY)  3aCTOCOBYETHCS
TepaneBTUYHMIT JIiKapcbkuit MoHiTOpuHT (TDM)
mo6 inpuBigyanisyBatu nosy [3], mo wacto €
HEJOCTYIHMM. MeToay IUTY4YHOrO iHTENEeKTy
MOXYTb MiATpUMYyBaTH (apMaKOKiHETM4YHi Ta
dbapMakoguHaMiyHi aHaIisM 11 BU3HAYEHHS

JI030BOTO  PEeXKMMY  JHKapChbKUX  3aco0iB.
Hanpuknman, 1A nepcoHanmisanmii — pexxmumiB
MO3YBaHHA BAaHKOMILMHY 3 BUKOPMCTAaHHAM
JaHUX 3 €NeKTPOHHMX MEIMYHMX 3aIlNCiB

3aCTOCOBYIOTb MOJI€/Ib Ha OCHOBI JiepeBa pilleHb,
i mopmi6bHi MeTopmu OynM 3ampONOHOBAHi [yIs
IHIINX TIperapariB 3 BY3bKUM TepPalleBTUYHUM
ingexcom. Y BemmMkoMy —6araTOIEHTPOBOMY
HOCTipKeHHI  Oyl10 po3po6IeHO IHCTPYMEHT
HaBYaHHA 3 HiIKPiIUIEHHM, 1100 BUSHAYUTY O3y
epUTPOIIOETUHY /IS MALli€HTIB, SIKi IepeOyBaloTh
Ha reMofiajisi, 3 METOKW IIOKpallleHHA piBHA
reMorobiHy mpy MiHimisanii 3aranbpHOI 031
eputponoeTuny [12].

OcranHiM  yacoM  dYepe3s  IOIIMPEHHA
KOMOPOIIHUX CTaHiB, BCe YacTillle 3aCTOCOBYETHCS
Tepamis KiTbKOMa JIiKapChbKUMM 3acobam, arne
IpY LbOMY ZesIKi JIKapchKi 3aco0u (Hampukiafm,
IPOTUCYIOMHI) MOXYTb HPUIIBY/IIATA
MeTabomisM i iHakTMBYBaTM [iesKi i3 pewTn
mikapcpKux — 3acobiB  (Hampmkian, — Oera-
O1okaTopu), IO BIUVIMBAE Ha iX eQeKTUBHICTB.
Hesixi mikapcpki 3acobu (HampuKIaz, MakposIifHi
aHTUOIOTUKY) MOXYTb YIIOBUIBHUTU MeTabosism

iHIMX  7TiKapChKUX ~ pedoBUH  (HAIpUKIIAZ,
CTAQTVHIB), COPUYMHAIOYM  IX  TOKCUYHICTbH
Ta [JOMATKOBi YCK/IafiHeHHA. Takum 4umHOM,

IIPOrHO3YBaHHA JIIKAPCHKMX B3aEMOMIN  CTae
mefiami BaXIMBIIMM. 3i 3pOCTAaHHAM KiJIbKOCTI
0a3 maHuX, NOB'sI3aHNUX i3 B3aEMOJI€I0 JTIKAPCHKIX
3aco6iB, 6y/10 3anIporIoHOBaHO barato Mopeneit ML
Ta HEMIPOHHMX MepexX I ii TPOrHo3yBaHHA [5].

Tak, ChatGPT 4.0 Touno Bupinms 39339 (100%)
npobieM i3 B3aEMOZIEI0 JHKAPCBKMX 3aco0iB
y mnauientiB. Ilpu npomy ChatGPT ycmimzo
BU3HAYMB PUSMK JIIKAPCbKMX B3a€EMO[Iiil, Ha/laB
pekoMeHpaLil Iomo Tepamii Ta cdopmynoBas
3araJibHi IVTaHM JIIKYBaHH#, X04Ya He pEKOMEH/1yBaB
KOHKpeTHi 1030Bi pexxumu [13].

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayka Ypainu, 2025, Vol. 21, Ne 2

Takox III MmoxHa BUKOpUCTATH  [IA
JI0O3yBaHHs JIIKapCbKMX 3aco6iB i3 BMCOKUM
pU3UKOM (dhapmakoreHe TMIHOI peaxiil.

(DapmaKOreHeTMKa B OCHOBHOMY 30Ce€peIKeHa
Ha TIOSICHEHHI (apMaKOKiHETMYHMM IIIAXOM
BIUIMBY T€HETMYHUX INONiMOP(i3MiB TeHiB, 0
KOAYIOTh (epMeHTN MeTabosi3My JiKapChKMUX
3aco6iB. BemmuesHa KibKiCTP TeHETMYHNX
BapiaHTIiB Ta CKIaJHICTh aKTMBHOCTI ()epMeEHTiB,
AKa € OeslepepBHOIO, a He KaTeropiabHOI0
3MiHHOIO, YHEMOXX/IMBIIIOIOTh PO3POOKY 6a30BUX
Mofienieit TporHosdyBaHHs 6e3 pmomomorm IIII.
lapuum mnpuxmagom ¢apmakorena, € ren CY-
P2D6, pesynbryrounii pepMeHT SKOTo BifmoBisae
3a Merabomism 25-30% JikapchKux 3acobis,
[0 YacTO IpM3HAYAIOTbCA (AHTHUJIEIIPECAHTIB,
aHTUIICUXOTUKIB, Oera-0/0KkaTopiB, oOmioiAiB
tomo). Yepes ckmapnicte CYP2D6 Ta Bemuky
KiZbKicTh moniMopdisMiB faHOrO TeHy Bce
e BAXKO TOYHO HepefnbaynTy aKTUBHICTD
¢depmenrtiB. IlepeBaroro migxomiB Ha OCHOBI
HEJPOHHMX MepeX y ¢papMaKOreHeTHIli € Te, 1[0
Ui Mofeni 3[aTHI BUABIATA 3aKOHOMIPHOCTI y
BXiJHUX JaHUX, SAKi BUXOIATH 32 MeXKi JIIOIChbKIX
MOXJIMBOCTeN. Tak, Mozenb HepOHHOI Mepexi
JIOCSIT/Ia TOYHIIIOTrO IIPOTHO3YBaHH MeTabo/mi3My
tTamokcudeny, omnocepegkosanoro CYP2D6, y
MAlliEHTOK 3 pAaKOM MOJIOYHOI 3a/103M, IIOPIBHAHO
3 TpaguuiiiHuMu Metomamu [12]. 3actocoByroun
III pna posmisHaBaHHA IIaTE€PHIB AKTMBHOCTI,
MOYKHa JJOCATTU BUILOI TOYHOCTI y /TiKyBaHHi [3].
Hamu 6yno nocrasneno neper ChatGPT 4,0
3aBJaHHA 3alPOIIOHYBATM PEXMM [O3YBaHHA
aHTUJENpecaHTa IAapOKCETUHY IALIEHTY, BIKOM
34 pokmu, Macor Tina 72 KI, AKMI CTpaXKJa€ Ha
naHiyHi araky; 3rifHO  QapMaKOreHeTHYHOrOo
TEeCTy y MallieHTa NOoBinbHMIT MeTabonism 3a CY-
P2D6, nikapcbkux 3aco6iB He B)KMBAE, He KYPUTb.
[Tporpama ChatGPT 3asHaumna: npusHaYeHHs
IAPOKCETUHY IOTpebye 00OepeXHOro IigXoxy.
[Tapokcetun Mmertabomnizyerbcsi nepeBakHo CY-
P2D6, i y moBinmpHUX MeTabomnmizaTopiB 3pocTae
JIOTO CHCTEMHA €KCITO3MIIisd, 10 MiIBUILYE PUSUK
no6iuHnx edekriB, 0cobMMBO y mepri TIYDKHI
Teparii.
Pexomenoauii u4000 003y8aHH:
 IlovarkoBa jjo3a: 5 mr Ha 00y (1/4 TabmeTkn
20 mr) npotaroM 1 TYDKHA — JyIst 3HVDKEHHS
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pusuky  1nobiuHumx  edekriB,  30Kpema
TPUBOXKHOCTI, 6€3COHHS, HYJOTH, CEKCYaNTbHOI
AchYHKII.

o Yepes 7 pHuiB: 10 mr/moby — 3a yMOBU
xopomoi  mepeHocuMocTi  (y  TOBiNIbHUX

MeTabosi3aTopiB I [j03a BifNOBifae BuUILil
I/Ia3MOBiMl KOHIIEHTpallil, HDK y TUIIOBUX
MeTabosi3aTopis).

o Taprerna fo3a s naHiuHux posnafis: 10-20
Mr/mo0y, 3ale)XKHO Bif KIiHIYHOTO edexTy Ta
IIEpEHOCUMOCTI.

o IligBumienHs mo3m go 20 MT C/IiJ 3MiICHIOBATH
obepe)xHO, He paHillle HDK depe3 2 TIDKHI
Teparii 103010 10 Mr.

o MakcumanbHa peKOMEH[IOBaHa [03a [iid
noBinbHMX Metabomizatopis CYP2D6: 20
Mr/poby — TepeBUILeHHs Iii€i mo3u He
PEKOMEH/JIOBAaHEe, OCKIIbKM 3pOCTA€E PU3MK
HAKONMYeHHS 1 NoOiuHMX peaknin 6e3
IOAaTKOBOI epeKTHBHOCTI.

Knrouosi 3aysancens:

o MOHITOpMHT: KOHTPOJIb CTAHY IIOHaJMeHIIe 1

pas Ha TVDK/IEHDb Y Iepiii 4 TVOKHIL

o IloGiuni peaknii: cTeXUTM 3a MpOsSBAMMU
rinepakTUBHOCTI LTHC, rirnoHaTpieMii,
CEeKCYalbHUX JUCPYHKIII.

o AjprepHaTyBa: 3a IHOTpPeOM  PO3ITLAHYTH

npemnapary, 1o He Metabonizyrorbcst CYP2D6
(Hanpukiag, ecuuTagonpaM abo cepTpaiH y
SHIDKEHUX JJ03aX).
Entysiasm mopo 3acrocyBanHa I pgna
[IEpCOHAJII30BaHOI ~ MEAMUVHM B  OHKOJIOIiI
6asyerbcsi Ha  ICTOPisAX YCHiXy IiJIbOBOTO
NIKyBaHHA Pi3HMX BUJIB paKy Ha OCHOBi IX
MOJIEKY/ISIpHUX TIpodiniB [14].

BuKopucTaHHA IITYYHOTrO iHTETEKTY B
dbapmaneBTHyHii mpakTHI

Y  ¢apmanestuuniit mpaxktuni 1T mae
MMOTeHIian hi9)8: 3HAYHOTO MTOKPAILleHHA
ME[IVKaMEHTO3HOI  Tepamil Ta [JOINALY 3a

nanientamu. Buxopucrosyroun anropurtmy I
Ta MalllMHHe HaBYaHHs, (apMaleBTU MOXYTb
aHaJIi3yBaTy BeMUKMII OOCAT HAaHUX IMAIli€HTIB,
BK/IIOYAIOYM  MEQVYHI  3aIuCy, Pe3y/IbTaTu
MabopaTopHUX  JOCHiIKeHb  Ta  npodii
TKapChbKUX 3aco0iB, Ije [OIOMAara€ BUABJIATU
IOTEHILINHI JIKapChKi B3a€EMOJil, OLIHIOBATU
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Oe3reKy Ta epeKTUBHICTBD JIiKiB, a TAKOXX Ha/laBaTH
OOIpyHTOBaHI peKOMeHJallil, ajanToBaHi [0
inguBinyanpHux notpeb marienta [15].

I tyynnit intenext (II) ctaB peBomoLiitHUM
3acoboM omnrtumisanii nmpakTuky ¢apMareBTis,
JIOTO  3aCTOCYBaHHA  CYTTEBO  IIOKPAIM/IO
IpM3HAYeHHS  JIIKapChbKUX  3acobiB,  cTamo
MiATPUMKOIO 3pOCTAaK4ol Taaysi NpenusiiHol
Memuuyay [16].

OpHak, 3a3Ha4eHO, 1O il 9ac BIPOBaJKEHHA
III B ramysi OXOpoHM 3HOPOB’sT HeOOXifHO
HaJIe)XHUM YMHOM BPAaXOBYBaT!l pPerynATOPHi
MipKyBaHHS, KOHQIIEHIIITHICTh JAaHUX Ta eTUYHi
Hacnigku [17].

Insa manientis I moxe 6yTu KOpuCHUM
IHCTPYMEHTOM [JI1 HaJlaHHA pPeKOMeHpalili
1JO/I0 TOTO, AK 1 KOMM NPUIMATH JIIKA, CIIPUAHHA
HaBYaHHIO MALlI€HTIB Ta CIPUAHHA JOTPUMAHHIO
pexumy mnpuiiomy jikapcpkmx 3aco6is. 11
MO)Ke OyTM BMKOPMUCTaHWIL, 1106 3HATH, 5K i Jie
OTpUMaTy HaileeKTUBHIIY MEINYHY JOIOMOTY
Ta AK HalKpallle CIUIKYBaTUCA 3 MeIUYHUMU
NpaliBHUKAM¥,  ONTUMI3yBaT  MOHITOPMHT
3IOPOB'S 32 OIIOMOTOI0 NIePEeHOCHUX IIPUCTPOIB,
HaJlaBaTy 1OJeHHI peKOMeHalii o0 crocoby
JKUTTS Ta 3[I0POB'Sl, @ TAKOX iHTEIPyBaTH JIiETY Ta
¢isnyni Bupasu [15].

EdexTuBHicTh BIpOBaI)KeHHA IITYYHOTO
iHTEe/IeKTy B JisA/IbHICTh 3aK/Ia/liB OXOPOHM
3OPOB’s

Brposamxenna Il B AiAnbHICTD Cy4acHMX
KJIHIK COpyUAIO HifgBMUIIEeHHIO Ha 50% TOYHOCTI
B1OOpPY TiKapchbKuX 3aco6iB B cXeMi JIiKyBaHHSA
nanientiB. Ile Oymo 0co6MMBO BaXIMBO IIpK
3MiHI IallieHTaMy BUAY MELUYHOI [OIIOMOIY
(amOymatopHa  4M  TOCITalbHA), KON
NEPEINIAAIOTECA  CXEMM  MEIMKAMEHTO3HOTO
nmiKyBaHHA. Bigmiveno 3menmenHsa Ha 40%
9acy, 110 BUTPAYAETbCA Ha Y3TOIKEHHA CXEMMU
dbapmakoTepamii, BifIIOBITHO -  3HMKEHHSA
agMIHICTPaTUBHOIO HaBaHTa)KeHHA Ha
Mefy4HUil mepcoHan. lle nospommao mikapAMm
30cepefuTICsA Ha OUTbII BaXK/IMBUX e/leMeHTaX
DOT/IARY 3a IMaljieHTaMM, IiABMIIYIOYN 3arajabHy
epeKTMBHICTD Ta NHpOAyKTMBHiCTb. [ligxim Ha
ocHosi Il mpussiB 10 58% 3MeHIIEHHA Ki/IBKOCTi
IIOBTOPHUX roCIiTamisanii, IIOB'sI3aHNUX
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3 jikapceKuMu  3acobamm,  IIOM'SIKIIVB
dapManeBTHYHi MOMMIKM Ta PpO30IKHOCTI,
IOKpaIlyI04Yy pe3y/lIbTaTy JIIKyBaHHA IIAILIIEHTIB
Ta 3HIDKYIOYM BUTPATVl Ha OXOPOHY 3IOpPOB'S
(Tabmung) [2,15].

B wmegumunomy uentpi Kanidopsiiicbkoro
yHiBepcutery  Can-®paHnucko  pasom 3
KTiHIYHIMM papMarieBTaMu po3po0JIeHO CUCTEMY
IOl pna 3amobiraHHA HeOaXaHMM peaKLisM
Ha mikapceKi 3acobm (ADE). MonitopuHr i€l
CUCTEM) B PEeXNUMi PeaJlbHOTO Yacy BK/IKOYaB
aHajmis  pemorpadiyHMX  JaHMX  IAIi€HTa,
JTa0OpaTOpHNX IIOKa3HMKiB Ta IpU3HAYeHb
TIKapChKUX 3aCO0iB J/Isl BUABJIEHHS TOTEHIiITHIX
HeOa)XaHMX peakliil Ta IikapCbKMX B3aEMOJI 10
ixBuHuKHeHHs [2]. IIpoTsromiBopidHOro nepiony
iC/Is1 BIPOBAKEHHsI KiIbKICTh Iepefi6aqyBaHIX
HeOaXKaHMX peakiiil 3MeHmmoracsas Ha 40%. 3a
c7IoBaMy  KJIiHiYHMX (¢apManeBTiB, 3[aTHICTbH
cucteMu oOpoOIATM BenmyesHi oOCATM JaHMX
MalliEHTIB Ta HaJaBaTy AIEBI CIOBilleHHA 3HAYHO
IOKpalIa IXHi MOXK/IMBOCTI IPUIHATTA pillleHb
Ta [O3BOMNMIA 30CEPENMTICA Ha CKIAJHIINX
KT{HIYHUX BTPYYaHHAX [2].

Knimika  Majio  BhnpoBaguiaa  CUCTEMY
yIIpaB/liHHA Me[JMKaMEeHTO3HOIO Tepalrielo Ha 6asi
1, u06 momomorTy KaiHiYHUM (apMaleBTaM y
NiKyBaHHI IMAIJIEHTIB 3 YMCIEHHUMY XPOHIYHUMU
3axpoprooBaHHsAMu  [15]. Cucrema aHamisye
icTopii xBOpOOM maIji€eHTiB, TiKapchKi 3acobw,
IO IPUIIMAIOThCS, Ta KIiHIYHI HacTaHOBY, 100
HaJlaBaT¥ KOMIUIEKCHI peKOMeHJalil Ijofio
MeIMKaMeHTO3HOI Tepamnii. Ilicia BnpoBamxenHA
IIporpamMy  IIOKasHUKM [JOTPUMAHHA PEXUMY
OpUITOMy  JTKapChbKMX  3acobiB  y  KiiHini
nokpaupumca Ha 28%, a KiIbKICTh BisUTIB
bife} BiggineHb HeBigKIagHOI JIIOTIOMOT,
IOB'SI3aHUX 3 IIPUIIOMOM JIiIKapChKUX 3aco0iB,
3meHnmtaca Ha 35% [15]. Kiniuni papmanestn
HOBiTOMJISI/IN, 1O 3[aTHICTb CUCTEMU 00pOOIATH
ckmapHi cxemy ¢apmakorepamnii Ta BUSABIATU
MOXX/IMBI TepameBTUYHI IYOTIOBaHHSA 3HAYHO
IOKpalyIa AKICTb IXHIX IOCIYr 3 yIpaBIiHHA
MeIMKaMeHTO3HO0 Tepartiero [15].

OII Moke NOKpamuTH MpoLeC NPUITHATTA
pilieHb y BiffiIeHHI IHTEHCMBHOI Tepallil,
JIOTIOBHIOOYM  TpaamuiitHi  dapmakonoriyui
nigxonu [18]. 3okpema III ycyBae mpobremn
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00pOOKM BeMMYe3HOro 00CATY KIIHIYHUX HaHUX.
IIpn npomMy 110ro 3aCTOCYBaHHSA BapilOETbCA Bif,
IIEpCOHAJII30BAHOIO [JO3YBaHHA Ta IIPOTHO3HOI
QHAIITUKHA bife} onTHMMi3alil KJIIHIYHUX
BUIIpoOyBaHb Ta HaBuaHH:. 1] Mo>ke moKpamuTH
MiATPUMKY K/IIHIYHMX pillleHb NUIAXOM IHTeTpariil
KIHIYHUX JAaHUX Y PEeXNUMI peasbHOIO 4Yacy 3
NOCTIPKEHHSAMIU Ta PeKOMEHJALisIMM HayOinbuI
OIITMMAaJIbHUX METO/IB JIIKyBaHHA.

IIII  BpaxoBye pisHOMaHiTHI akTopn,
BKJIIOYAIOYM Macy Tima, BiK, (yHKIiI0 HMpPOK
Ta KOHKpeTHi 060CTaBMHM IIaljieHra, 1106
PEKOMEH/IYBAaTM [O3yBaHHA, IO MaKCUMI3ye
eeKTUBHICTb, OJHOYACHO 3MEHIIYIOYM PU3UK
no6iunmx edexriB. Tax, momens ML moxe
IPOTHO3YBAaTy PE3UCTEHTHICTh 1O KapbaneHeMiB
y PeXMMi peanbHOro dacy, IO CIpus€ BUOOPY
aHTN6ioTUKIB [18].

3patHicTp Il BUTAryBaTM HECTPYKTYpOBaHI
laHi 3 €IEKTPOHHMX MEIMYHMX KaPTOK IIPOIIOHYE
NONATKOBMII  IIOTEHL{ian  yId  IOKpAIlleHHA
e(peKTUBHOCTI NMPUITHATTSA pillleHb, NP I[bOMY
III moxe mnepenbavaTy [uHAMIYHI 3MiHU Yy
KPUTUYHO XBOPUX IIALJIEHTIB, MigTPUMYIOYN
¢dapmakornoriyni  BrpywanHa. Kpim  Toro,
III posBonsie mokpamuty (apMaKOHAI AL
y BiffiZeHHi IiHTEHCMBHOI Tepamii LIIAXOM
IIOCTITHOIO MOHITOPMHIY peaKliiil Malli€HTiB Ha
TKapchKi 3aco0M Ta BMSB/IEHHS PaHHIX O3HAK
no0iuHMX peaxiiii. BukopucroByroun cucremy
Ha ocHOBI ML pmocsramu 3MeHIIIEHHS IIOMIJIOK
y NMiKyBaHHI y Biiji/IeHHAX IHTEHCUBHOI Tepalil
HOBOHAPO/DKEHMX 3 BUCOKMM PU3MKOM KIIIHIYHO
3HauyII01 TiKapchKoi B3aeMopii [18].

P0o3BUTOK KMiHiYHOTO MUC/IEHHA CTY/IEHTiB
npu sukopucrtanHi IlII B kypci kninigyHo1
dapmaxonorii

Incrpymentn 1IHI Bigkpuam HOBI  1UIAXM
JUIA TIEPEOCMUCIIEHHA MeX po/ell BUKIafadiB
Ta CTY[EHTIB i MarTb IOTEHIlia/l BIUIMBATU Ha
IIpOIleC HABYaHHA.

ChatGPT Bupinus Taki mnepesarm III y
PO3BUTKY K/IiHIYHOTO MMUCIAEHHA CTYHEHTIB IIpU
BUBYEHHI KJIiHiYHOI hapMaKoIOrii:

1. Ilornmu6nenHs QapmakonoriyHoro aHamisy B

K/IIHIYHOMY KOHTEKCTI:

o InTerpamis 3HaHp Hpo (dapMaKOKiHETHKY,
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Tabnuus

OcHOBHI pe3ynbTaTi Ta e(PeKTHBHICTb BUTPAT y 3aK/IaJlaX OXOPOHM 3OPOB’ IiC/Is BIPOBA/KEHHA B IX
BiATBHICTh METONO/OTIT INTYYHOTO iHTETEKTY Ta MAIIMHHOTO HaBYaHHA [2,15]

3acTocyBaHHA OcHoBHi Exonomisn
3akmap, .
11 pesynbTaTn KOIITiB
Krninika Ynpasninua 3MeHIeHH:A Ha 42% KinbKOCTi MOBTOP- 2,8 MIIH
KniBnenpy MeAKaMeHTO3HOI0 HJIX TOCIHIiTani3aniil, DoKpameHHa Ha 35% OPiYHO
Tepalier INPUXWIBHOCTI 10 JIIKyBaHHA, 361/1b-
1IeHHA Ha 58% BUABNEHHA NTiKapCbKUX
B3a€EMOJIi
Kninika AQMiHICTpYBaHHA 3MeHIIeHHA Ha 45% HermoTpioHMxX He nosigomneno
Meiio aHTUMIKPOOHMX npusHadenb, Ha 30% C. difficile, Ha 25%
Ipenaparis aHTUOIOTUKOPE3UCTeHTHOCTI
Banrpinc Cucrema B3aeMopil 3pocranH: Ha 40% IpUXUIBHOCTI 10 3,2 MyIH
3 MMaIjiEHTaMu NiKyBaHHS, 301/IbIIeHHSA Ha 62% 3a/10BO- OPiYHO
TIEHHA TIaLli€HTIB pe3yIbTaTaMI JIiIKyBaH-
Hs, 3MEHIIEHHA Ha 55% mpomnyiennx
peLenTis,
Cinramypcpka ABTOMaTN30BaHa 3MeHIIeHH: Ha 75% IOMMUIOK Byjadi 1,5 mnH
3arajibHa anTeyHa cucTeMa NiKapchKUX 3aco6iB, Ha 60% mBUAIIE LIOpiYHO
NiKapHA IPUTOTYBAaHH:A, 3POCTaHHA Ha 45% Ipo-
OYKTUBHOCTI IIEpCOHAITY
H>xon XonkiHc IIpornosyBanus Buasnenns xpaie Ha 65% HP, menme 4,2 MIH
HeOaKaHNX peakIiit Ha 48% 1mo6iuHuX edeKTiB, MeHIIIe Ha IOPiYHO
(HP) 35% Bi3WTIB y Bifjji/leHHA HeBiAK/IAZHOI
TOIIOMOTIHM
NHS YnpapninnaA samacamu | MeHnie Ha 55% BifICy THIX Ipenaparis, 2,3 MJIH
(Benmuka bpuranin) 3HIDKeHHA Ha 40% BUTpaT Ha 30epiranHs, LIOpiYHO

nokpareHHsA Ha 70% 060pOTHOCTI

MemopianbHuii
Cnoan Katepinr

IligTpuMKa DpUHATTA
pillleHb B OHKOJIOTiI

Menmnre Ha 80% IMOMMIOK y IPUTOTY-
BaHHi, MOKpaIieHHs Ha 45% po6oyoro
npouecy, Ha 50% mBypIa IepeBipKa

He mmoBigomieno

ABcTparilicbka Cucrema Tpiaxy 3MmeHuIeHH:A Ha 50% 4Jacy ouikyBaHH:, Ha | He nosimomieno
(dapmaneBTHYHA 65% Kpalli HanpasieHH:, Ha 40% 36i1b-
Mepexa II€HHA BUKOPUCTAHHA MTOCYT
bocroncpka IIpusHadyeHHA Menme Ha 70% noMmIok fo3yBaHHs, Ha | He moBigoMneHo
IUTAYA JIIKapHA nefiiaTpUIHmNX 55% Kpallje KOpUryBaHHA 103, Ha 45%

IpenapariB MeHIIIe TOOiYHMX edeKTiB
MepuyHnii HeHTp | MeMKaMeHTO3He Ha 65% menuie pos6ixxHocTeit, Ha 50% He noBigomieno
UCEFS Y3TOfI>)KeHHA IIOKpallleHHA TOYHOCTI, Ha 40% 3MeH-

IIEHHA Yacy
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dbapMakogMHaMiKy, B3a€MOJiI0 JIiKapChKMX

3ac006iB;

o Busasnenns IPUXOBAHNX PU3UKiB
(HanpuKag, inribyBaHHs CYP-
(dbepMeHTIB, IOZBOEHHA MeXaHi3MiB [il,

(dbapMakoreHeTHMYHI peaxiiii)
o Copuae  QoOpMyBaHHIO  ITaTOTEHETIYHO
OOIPYHTOBaHMX CXeM JIiKyBaHHA
2. Cumynauia KIiHiYHNUX clieHapiiB
o IIII 3maTeH MopmenOBATU KIiHiYHI Keicu, SIKi
BYIMArarmTb JIOTIYHOIO aHa/li3y, paH>XyBaHHA
PU3UKiB, BUOOPY TaKTUKMI
o PosBuBae HabyTi HaBUYKM IPUITHATTA
piieHp 1UIAXOM 'po3bopy momMwiok' i
a/IbTepHATUB
3. Ouinka Ta  OOIpPYHTYBaHH:A
JTIKapChKUX 3ac00iB
o MurTeBMiI aHali3 B3AEMOAIl JIIKapChKUX
3ac00iB, BK/IIOYaI04y pifikicHi Ta MeTabOTiyHO

B3a€EMOTi1

OIIOCEPEeIKOBaHI
o IIporHosyBaHHA  KIiHIYHMX  HaCIiJKiB
(miomariss, rinmormikemis, — rimepkaniemis
TOIIIO)

4. IligTpuMKa JOKa30BOI IPAKTUKMA
o III mae pgocTynm [0 HOBMX TaiijIaliHiB,
MeTaaHasli3iB, 6a3 MmaHMX, 100 HO3BOJIIE
0OIpyHTOBYBaTK BUOIp TiKapChKUX 3aCO0iB.
o @opmye 30aTHICTD MUCIUTU KPUTUYHO, HE
JIMIIIe 3allaM AITOBYBATMU JO3yBaHHA
5. HaByaHHA Ha IepCOHAIi30BaHMX IIPUK/IAJaX
o II apanryerbcad OO  piBHA  3HAHD
KOpucTyBada, GopMye KIIiHiYHE MUCTEHHS
Bifi 6a30BOTO [JO €KCIIEPTHOTO
o I cipuse caMOCTiIIHOMY IOLIYKY pillleHb 3
HOZI/IBIIVIM PO300POM JIOTiKM BUOOPY
6. besneune cepenosule 1711 HaBYaHHA
o Moskna "mpobyBaru’ pi3Hi cxemn Teparrii 6e3
IIKOMM ITaljieHTaM
o IloMunku cTarTbh iIHCTPYMEHTOM PO3BUTKY,
a He JKEPENIOM PUBUKY
BaxnmByuM HanpsAMOM ONTMMi3alil HaBYaHHA
3 KiiHiYHOI (dapmakonorii € BUKOPUCTAHHSA
I pna crBopeHHA KiiHiyHMX KeliciB. Tak,
OIMICAHO IIPMKJIAZ CTBOPEHHs HpoMmTy [16] mis
ChatGPT, Ha OCHOBi fKOro, BUKOPUCTOBYIOUU
IIeBHI IiJKa3Ky, aBTOPU IOCIIJOBHO TeHepyBaau
BUIIAJIKV I PiSHMX 3aBJlaHb, CTBOPIOIYM
Habopu mo 30 BumajkiB 3a pas. BxioyeHHA
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000B'sI3KOBUX IepeBipok Ta (QopmaTyBaHHS
JI03BOJIAJIO 3aBEpILIyBATU IIpoIiec IpUOIN3HO 3a
60 xB1/IVH Ha Habip. 3a3HavyeHo, 1110 LieVl mixiy He
JIMIIe 3HAYHO NPUIIBULIINB CTBOPEHHA KENCIB, a
J1 MOKpaIyB iX pisHoMaHiTHICTD [19].

JocmiKeHo MOX/IMBOCTI TPhOX reHEPaTVBHUX
inctpymenTiB Il mOKpamuTy 3aCBOEHHA TeMMU
MEIVIKAMEHTO3HOIO  JIIKyBaHHA  apTepialibHOI
rinepreHsii, 30KkpemMa dYepe3 3abe3neyeHHs
KOHKpeTHMX pes3ynprariB HaBuaHHA (SLO);
CTBOPEHHA TECTOBUX 3aBJAHb MHOXXWHHOTO
BMOOPY Ta KITIHIYHMX KeJiCiB; BCTaHOBJICHHS
[apaMeTpiBCTaHAAPTY/AATECTYBaHHACTYNEHTIB-
MeMKiB. AHasi3 pe3ynbTarTis, sreHepoBanux I,
II0Ka3aB [TIMOOKY rOMOJIOTiio, ane po30iKHICTD y
AKOCTI Ta YYTAMBOCTI 10 YTOYHEHHSA ITOITYKOBUX
samuTiB. KoHKpeTHi pe3ynbraT HaBYaHHA
BU3HAYM/IM K/IIOYOB1 06/1aCTi aHTUTiTIEpTEH3MBHOI
¢dapmakororii Ta Teparii. TecToBi 3aBgaHHs 4acTo
MaJIy K/IiHIYHI BIHbETKM, Y3TOMKEHI 3 KITI0YOBOIO
0071acTIO, 3a3HAYECHOI B IIOLIYKOBUX 3aIlMTaXx.
ChatGPT reHepyBaB IOSICHEHHS IO TECTOBUX
3aBJlaHb, IO IIJBUINYBAJIO IX KOPUCHICTb A
MiJTPUMKIM CaMOCTIIHOIO HaBYaHHA CTYJEHTIB.
InrerpoBani 3aBgaHHA KIIHIYHUX KeNICIB Mann
30Cepe>KeHl BIHBETKM 3 ONUCOM KJIIHIYHUX
BUIIQJKIB, IHTETpalil0 MDK [IUCUMIUIIHAMM Ta
Oynmu cupsiMoBaHi Ha BUILi PiBHI KOMII€TEHIII.
Hoseneno, mo incrpymentn LII € KopmcHMM
MIONIOBHEHHAM  JIIA  IUIAHYBaHHA  METOJiB
HAaBYaHHA, BM3HAUEHHA TeM [JI1 PO3POOKM
TECTOBMX 3aBJ/laHb, CTBOPEHH TECTOBMX 3aBJJaHb
Ta KEpIBHMUITBA BCTAaHOBJIEHHAM CTaHJAPTiB
TECTiB, W10 BiANOBIZAIOTh e€Tally HaBYaHHA
CTyfieHTa 3rifHo mporpamu. OpHakK, eKcliepTam
HeOoOXiTHO IepeBipUTM 3MICTOBHY BalifHICTbh
pesynbTariB, Tak Oy/I0 BigMideHO, IO [esKi
TECTOBI 3aBIAaHHs, IIOB'SA3aHI 3 NMUTAHHAMM 3
MHOXXVHHMM B1OopoM Tumny A, mMamu jgedekTn
KOHCTPYKIII, Ki/JibKa IIpaBM/IbHUX BiANOBi#eNn
Ta CYMHIBHY BIJIIOBIJHICTb €eTaIly HaBYaHHA
cTyneHTiB [20].

[lle B ogHOMY HOCTiIPKEHHI BMBYaIM SAKICTb,
HMigroToBAeHNX pisHMMM iHCTpyMeHTamm I
HaBYa/JIbHMX 3aBJaHb 3 KIiHiYHOI apmakosorii.
He Oyno BMABNEHO CTAaTMCTUYHO 3HAYYIIVX
BiIMIHHOCTEN MDK NUTAaHHAMMY, 3T€HEPOBAHUMU
IIII, Ta nTMTaHHAMY, CTBOPEHVMU EKCIIEPTaMIUL, ITPU
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LbOMY C€pefiHiil piBeHb NPABWIbHUX BiIIOBimeN
nepesuinyBaB 50%, a iHEEKCM JUCKpMMiHALII
nopiBHIoBanm abo nepesuiyysanu 0,20. [T Klaude
CTBOPUB HaMOiNbIly YacTKy 0e3IIOMMIKOBUX
enemenTiB (12/20), tomi sk ChatGPT mnoxasas
HalIMEHIy  KUIbKICTb ~ HENpUAATHUX 1A
BUKOpMCTaHHA efleMeHTiB (5/20). Excrieprhi mepe-
Bipku BMMarajqy HpUOIM3HO OfHIE] XBUIVHU
Ha KO)KHe NNTaHHA, sreHeposaHe I, mo ABnAe
cob00 CyTTEBe MiABUIEHHA e(eKTMBHOCTI
IIOPIBHAHO 3 PYyYHOIO IiATOTOBKOIO NMUTaHb. 1M
He MeH11, 19 3 60 uTaub, 3reHepoBanux I1, 6ymn
BI/3HAHI HENPUJATHUMM I BUKOPUCTaHHS,
[0 HiKpeciaioe HeoOXiHICTb eKCIepTHOro
Haragy [21].

IIpo6neMHi NMTaHHSA HIUPOKOTO
BIIPOBA/’)KEHHA IITYYHOIO iHTENEKTY

Hespa)karouy Ha 3HA4YHi yCIIiXM IPAKTUYHOIO
Bukopuctanus IlI, mpobrmemMu 3amuimaroTbes,
0CcOOMMBO WIONO AKOCTI MaHMX, Bajigardi,
JOBipM Ta PpEryIATOPHMX IUTaHb, Baxmmso
OL|IHIOBATY PeajbHUil K/IIHIYHUI BIUIMB MOJENeN
III, mo6 mnoKpammuTy JTiKyBaHHS Ialli€HTIB
[22], a mo6 NOBHICTIO peami3yBaTy MOTEHIia
I, "HeoOximumit cminpHMI mipxin, xomm 1M1
JOIIOBHIOE, a He 3aMiHIOE pOJ/Ib KIIHINUCTIB Ta
¢dapmaresTis [18].

Interpauis III y xniniuny ¢apmakosorio
BUK/IVKAE TAKOXX 3HAuyHi eTuyHi Ta Oe3reKoBi
MipKyBaHHA. PM3MK IOABINIHOIO BUKOPUCTAHHA
III (30kpema, po3pobku 6Gionoriunoi 36poi)
BJ/IMAra€ YiTKOTO pETylIIOBaHHA, a TaKOX
NPUMHATTA CTPATETIYHOIO IiJX0AY, 3aCHOBAHOTO
Ha TEXHIYHMX pIIIEHHAX Ta €TUYHUX L[IHHOCTAX,
10  BIAIIOBilac  NPUMHLOMIIAM  IIPO30POCTI,
ninssiTHoCTi Ta 6esneknu. Kpim Toro, Baknmsa
norenuiiHa ponp I B po3po61ii KoHTp3axoxis
IPOTV HOBUX HeOE3IEeYHMX PEYOBMH. 3aBHIAKU
3aCTOCYBaHHIO IIPOAKTUBHOIO II/IXONYy MO>KHA
IIOBHICTIO BMKOPUCTATV IIOTEHIIiVIHI IlepeBaru
1, miniMisyroun noB'sA3aHi 3 uM pusuku [23].

BMCHOBKU
1. Il € BaxIMBMM IHCTPYMEHTOM A
opranisanil K/IHIYHUX BUIIPOOYBaHb

TKapChKUX 3aco6iB, JO3BOJAIOYM Kpalle Ta
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TOYHIllle CIIPOTHO3YBATH JIOTO pe3y/IbTaTy 1Iie
Ha piBHI IPOEKTYBaHHA 1 aX [JO BUKOHAHHA
BUIIPOOYBaHb.

2. III mpomeMOHCTPYBaB BUCOKMII IIOTEHILjias
3aCTOCYBaHHA Yy  HpakTuULi  KIiHIYHOI
dapmakosiorii, B peXuMi peabHOrO 4acy
HII Hamae peKoMeHjaLil LIOAO0 MO3yBaHHA
MKapChbKUX 3aco0iB, BPaXOBYIOYM PUBUK
(dapMakoreHeTMYHUX peakliiii Ta B3aEMOJiI
NMIKapChbKUX 3aco0is, IIPOTHO3YI0YN
TepaneBTMYHI edekty, mobiyHi peakuii. Ile
IOKpallly€ MNPUMHATTA KIiHIYHUMX pilleHb
Ta 0e3MleKy Mal[ieHTiB P YMOBI KPUTUYHOI
OLiHKM  OTpPMMaHuX JaHMX  QaxiBIsaMu
OXOPOHM 37J0POB’s1.

3. B ocsitnbomy mponeci IHI pgomomarae
CTBOPIOBATM KIIiHIYHI KelicM 3 KIIiHIYHOI
dapmaxkosorii, HOKpAI 04K ix
PI3HOMAHITHICTD Ta pO3BUBaKYM KIiHIYHE
MUC/IEHHA  CTY[EHTiB, ajae TIpu  yMOBi
€KCIIEPTHOTO HaI/IAy BUK/Ia/layda.

4. IIpu Bnposamxkenni IIII B ramysi oxopoHm
370pOB’sl i OCBITHbOMY Ipolieci HeoOXiTHO
Ha/JIeXHMM 4YMHOM BPAaXOBYBaTU PETYIATOPHI
MipKyBaHHS, KOHQiJeHLiNHICTh J[JaHUX Ta
eTUYHI HaCITiIKIA.
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APPLICATION OF ARTIFICIAL INTELLIGENCE IN CLINICAL PHARMACOLOGY
(LITERATURE REVEW)

M.V. Khaitovych, D.V. Turchak

Bogomolets National Medical University, Kyiv, Ukraine

nik3061@gmail.com

Background. Clinical pharmacology is a scientific discipline that covers all aspects of the interaction between drugs and
humans.

Aim: to review current data on the possibility of using artificial intelligence (AI) to optimize scientific research, practical
application and education in clinical pharmacology.

Materials and methods. Analysis of data presented in PubMed, using the keywords "clinical pharmacology", "artificial
intelligence".

Results. It was found that Al is used at all stages of drug development from molecule discovery to real clinical practice.
In particular, Al provides prediction of the pharmacokinetics and pharmacodynamics of drugs, the need for monitoring
therapy, and the risk of drug interactions.

The introduction of Al-based programs (for example, ChatGPT) into the activities of modern clinics allows to increase
the accuracy of prescriptions (up to 50%), reduce repeat hospitalizations (up to 58%) and reduce administrative costs. Al
models allow to individualize the dose, in particular for drugs with a narrow therapeutic index (for example, vancomycin);
determine the dose taking into account pharmacogenetic reactions; accurately identify the risk of drug interactions and
offer clinical solutions. In the educational sphere, the use of ChatGPT allows to simulate clinical situations, accelerating
the creation of cases and test tasks (although almost 30% of the generated tasks were unsuitable without expert revision);
promotes the development of clinical thinking in students; forms decision-making skills.

Among the problems of using Al in clinical pharmacology, in addition to the need for expert assessment of data quality,
issues of ethics, confidentiality and dual use of technologies (for example, the risks of developing bioweapons) are of great
importance, therefore it is important to combine the capabilities of Al with the experience of specialists.

Conclusion. Artificial intelligence has great potential for organizing clinical trials; optimizing the therapeutic effects of
drugs, taking into account the risk of pharmacogenetic reactions and drug interactions, improving clinical decision-making
and patient safety; and learning personalized drug use. It is important to use Al tools in conjunction with expert judgment
from healthcare professionals, and to properly consider regulatory considerations, data privacy, and ethical implications.

Keywords: clinical pharmacology, artificial intelligence, education.
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AKTyanbHicTh. PO3yMiHHS HeCHPUAT/IMBUX HACTIAKIB TiKapchKux 3aco6iB (JI3) € BaXK/IMBUM €1eMEHTOM 3[ilICHEHHS
¢dapmaxonarigy (PH) ycima sarjikaBieHnMu CTOpOHaMM, OCOONNBO, 3asSBHUKAMI Ta MEUYHUMU IpariBHuKamMu. OnHak
JIMIIIE IIbOTO — HEJOCTATHBO, 100 3abe3neunTu eeKTUBHICTD PapmakoTeparrii. [Tporiec 3MeHIIeHHs ii He6e3eKN € He MeHII
BaX/IMBMM 1 JUIA LIbOTO HOBMHHI OyTU BMKOPMCTaHi yci HasABHI IHCTpyMeHTH, AK 3 OOKY 3asABHMKA, TaK i 3 00Ky MeAM4HMIX
ImpauiBHUKIB. 3BaXkaroun Ha AeMorpadiuHi ocoOMMBOCTI ChOrOfEHHs, OCOOIMBOrO 3HAYEHHs YIpaBMHHA pusukamu JI3
HaOyBa€ [/s1 FepPOHTOJIONYHIIX [TAII€HTIB, BHACIZOK CTIIIKOTO 3pOCTAHHS KIIBKOCTI ALIiEHTIB HOXIIOTO BiKY, sIKi MOTPe6yIoTh
TMKYBaHHA.

Iine: anams cyyacHUX IOXOAiB Ta iHCTPYMEHTIB [O YIpPaBlIiHHA pM3MKaMM, 1Mo Baactusi JI3 B momymAwii mo
TepOHTOJIOTIYHNX TIALli€HTIB.

Marepianu Ta MeTogy. bi6mioceMaHTUYHNIL, aHATIITUYHUIL, eKCIEPTHYUX OL[iHOK, MOJIE/IIOBAaHHSL.

PesynbraTi. Pusnkm, B1actusi JI3, TOfinAI0OTECS Ha BXX/INBI Ta HeBaXK/INBI. 3 601<y 3a4BHIIKA, MEHE[PKMEHT (yIIpaB/IiHHA)
PpM3MKaMU MOXKe 3[i/ICHIOBATICA 3aB[AKU PYTVHHNM i JOZATKOBIM 3axofiaM 3 MiHimMisauii pusnkis (3MP). Binomo, 1m0 He Bci,
HAaBiTb BOXK/INBI PUBUKIL, TOTPE6YIOTH YIIPABIIiHHsI, 0COOINBO — 3aCTOCYBaHHsI fOFATKOBUX 3MP. Menuaunmu mpaniBHuKaMIL,
KpiM THX 3aXOfiB 3 yHpaB/IiHHSA PU3UKAMM, IO PO3POO/IeH] 3asgBHMKAMH, MOXKYTb OYTM BMKOPMCTaHi iHINI MeTOZM Ta
iHcTpy™mentH, 51K, “Kpurepii START/STOP”, “kpurepii Bipca” a6o “cimcok FORTA” To110 3 MeTOI0 yOesIedeHH s 3Ai/ICHeHHs
¢dapmaxorepamii Ta MiHiMi3anii BIUIMBY pu3uKiB Ha Kopucth JI3. 3piiicHeHHs apMakoTeparii MOXe CYIPOBOIKYETbCs
HM3KOI0 PU3NKIB. ICHYI0Th 0COOMMBO Bpas/IMBi IPymyu MALI€HTIB I[O0 HACTAKIB BuKOpucTaHHs JI3 [0 sSKUX, 30KpeMa,
HaJIeXKaTh FepOHTOJIOrYHA KOropTa mamnieHTiB. Pusukn ¢apMakoTepaii repiaTpHMX MAIi€HTiB MO>KHA PO3LUINTY Ha TaKi
IPYNM: 3pOCTAHH:A HECIIPUAT/IMBUX HACTI/IKIB 3acTOCYBaHH:A JI3; 3pOCTaHHA 3aXBOPIOBAHOCTI CYNYTHIMY 3aXBOPIOBAHHAMM;
BICOKA JIMOBIpHICTD iH(IKyBaHHS; 3POCTAHHS CMEPTHOCTI; 3pOCTAHHS (DIHAHCOBMX PeCypCiB, 10 BUTPAYAIOTBCS HA
KyIipyBaHHs HeCHPUATINBUAX HACTINKIB JIKyBaHHS Ta BeIeHHs repiaTpUYHMX MALieHTiB. ICHYIOTb (aKTOpy pUSKKY, IO
crpusiioTe MaHiecTarii pusuKiB JIiKYBaHHS TepiaTpUYHUX TALieHTiB. Yci BusBIeHI (akTopy pUsMUKy (apMakoTeparil
repiaTpUYHNX IAI[€HTIB MOXXHA PO3AUINTU HA YOTUPY TPYNN 3TifHO IPUYMHY IX BUHUKHEHHs:: 3yMOBJIEHI 0COOIMBOCTIMY
OpraHisMmy Iaiji€eHTa; 3yMOBJ/IeHi CYIIyTHIMM 3aXBOPIOBaHHAMI; 3yMOBJICH] JIIKyBaHHAM; 3yMOBJICHI 0COOMMBOCTAMY Hajja-
HHSI MEINYHOI JOTIOMOTH.

ByucHOBKN. 3asABHUKM Ta MeNMYHI NpaIliBHMKM IMOBMHHI BXXMBATM palliOHa/JIbHMX Ta PUSMK-TIPONOPLITHMUX 3aXONiB 3
MeToI0 MiHiMi3alil BIVIMBY pu3NKiB Ha e(eKTUBHICTb Ta 6esIeKy hapMaKoTepailii, 0cO6MBO, IpH il IPOBeIeHH] Y Bpas/INBUX
KOrOpTax MallieHTiB, BK/IIOYa04M TepOHTONOTYHY. [lo BayK/IMBUX IHCTPYMeHTIiB MiHiMi3anii pusnkis BigHOCATBCA «KpuTepii
START/STOP», «Kpnrepii Bipca» a6o «Crrcox FORTA», BIpoBayKeHHs sIKMX B pea/ibHy KTiHIYHY IPAKTUKY MAalOTh CTATH
Ii€BUM YMHHIKOM HOKPAIeHHs SIKOCTI 1 Oesmexn hapMaKoTepailil y nanieHTiB repoOHTONIOTYHOTO poddisio.

KirouoBi croBa: repiarpudsi nanieHTy, HeCIpUATINBI HacIiaKy dpapmakoTeparii, GakToOpy pU3UKYy, MiHiMi3allis PU3KKIB,
kputepii START/STOP, xpurepii Bipca, cnmcox FORTA.
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AKTya/IbHICTb. 3acToCcyBaHHA Oyzb-
AKX  JHKapchKux — 3acob6iB  (JI3)  moxke
CYIIPOBO[)KYBaTUCSA HECHPUATAUMBMMM HaCIifI-
KaMJy, Tak-3BaHuMMY, pusrkamu [1]. BigmosigHo
O cy4dacHMX migxofiB 3piicienHa OH yci
pusuku JI3 nopinAwoTbcA Ha [1Bi Ipynu: BaXK/IuBi
ta HeBaxmBi [2]. HeBaxxnusi pusmkm B3arasui
ab0 He3HayHO BIUIMBAOTb Ha KOPUCTb Bif
3actocyBaHHa JI3. BaxIumBMMM BBa)KalOTbCA
PUBKKM, WO CYTTEBO BIUIMBAIOTb Ha KOPUCTb
BiJl 3aCTOCyBaHHA JIiKiB, 3MeHIIywouM ii. Xoda
yCi pU3MKM MalOTh IOTEHI[ia/l HECIPUATANBOIO
BIUIMBY Ha OKPEMO B3ATOIO Ialli€HTa Ta KOPUCTb
JI3, He yci BoHM IOTpeOyI0Th yrpasiiHus [3].

Pusuk-nponiopuiiiHe yIpaBliHHA pU3MKaMU
JI3 — 060B’A30K, AK 3asABHMKIB, TaK 1 MEIMYHUX
NpaniBHMKIB. [IJI1 IbOro iCHYIOTb II€BHI METOAU
Ta IHCTPYMEHTH.

Iinb: anamis cydacHMX MigXoAiB Ta
IHCTPYMEHTIB [0 YHIpPaBIiHHA PpUSUKAMU, IO
BracTuBi JI3 B momynAuii 1m0 repoHTONOriYHNUX
Malli€HTiB.

MATEPIATIN TA METOIN

BibnioceMaHTUYHNIT METOJ 3aCTOCOBYBAaBCS
Il 3’CYyBaHHsA CTaHy BUBYEHHs IpobieM
pusuKiB  mpoBefieHHs  (dapmakorepamii  y
repiaTpMYHMX Nali€HTIB IX PUYMH, METOAIB Ta
IHCTPYMEHTIB IX MiHiMi3alil NUIAXOM IIOLIYKY Ta
O3HAJIOMJ/IEHHA 3 HAABHMMM CY4aCHUMMU JIaHUMY,
ONPU/IIOJHEHVMH Y JIiTepaTypHUX JKepenax Ta
Ha eJIEKTPOHHUX pecypcax.

AHamiTMYHWIT METOJ, BUKOPUCTOBYBABCS, 1100
BUJUINTA Ta JIOTIYHO CTPYKTYpPU3yBaTV OCHOBHI
pesynbTaTy ONPWIIOJHEHUX [aHUX IIPeSMETy
JAHOTO JOC/Ii>KEeHHS.

MeTop eKCriepTHIX OL[iHOK BUKOPUCTOBYBaBCH,
11100, TPYHTYIOYMCh Ha IYMKaX eKCIepTiB (aBTOPiB
faHoi poboru), 30yayBaTu afieKBaTHY MOJeNb
IIpOTHO3YBaHHA IIJXOAIB 10 MiHIMi3alii pusuKiB
IIpY JIIKYBAaHHI MMAIJi€EHTIB IIOXU/IOTO Ta CTApe40ro
BIKY.

MeTopn MOJENOBaHHA BUKOPUCTOBYBABCA 3
METOI0, 100 Yepe3 BYBYEHHS HasABHIX JAHUX IIPO
0cO0/MMBOCTI JIiIKyBaHHS Ta Be[JeHHsI FepiaTpUYHMX
MAIJiEHTIB IUIAXOM CTBOPE€HHA MOJeNnl MaTu
MOXK/IMBICTb ONITUMIi3yBaTy 1ji IIPOLIECH.
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PE3VYJIbTATI TA OBTOBOPEHHAA

Yci BaXIMBi py3MKM IOAINAIOTH HA TPY IPYIIN:
inenTndikoBani pusuku (Komu iCHYIOTh HayKOBi
IOKa3M IpUIeTHOCTi /I3 10 BUHMKHEHHA PU3NKY),
NOTeHLiyiHi pusmkyu (komm icHye rimoresa/
OpUIylleHHA NpudeTHOCTI JI3 10 BUHMKHEHHA
PU3SUKY) Ta BificyTHA iHpopMawis (mporanuum y
3HAHHX, 110 CTOCYIOTHCS PU3UKIB) [4].

Cnip 3ayBaXnUTH, 110 PU3MKAMIU BBaXKaIOThCs
He jume [IP, mo MOXyTb BUHUKHYTU IIpU
sactocyBaHHi JI3. Jlo pwusukiB JI3 Takox
Ha/JeXXaTh: MEOUYHI IIOMWIKM, JIiKO-IIOB'sA3aHi
npo6ieMy, IpOTUIIOKAa3aHHA, 3aCTOCYBaHHA JI3
He 3a TOKa3aHHAMY, IPOTUIIPAaBHE BUKOPUCTaHH:A
JI3, nepenosysanns JI3, mepepmadya iHdexiii 3a
goroMmororo JI3, wHacmigkm B3aemopili JI3 Mix
co0010, 3 IPOAYKTaMM Xap4yyBaHH:A, HAIlOSAMIL,
mopndikanis aii JI3.

BaxxnuBicTb  pU3MKYy  MOXKHA
3aBJAKU TaKVM KPUTEPiAM:

— CEpIlO3HICTb PM3MKY, BKIIOYAOYM BIUIVB Ha

OKpeMUX IIal[i€HTIB,

BU3HAYNTU

— 4YacToTa,

— mnepenbadeHicTb,

— MOX/IMBICTD 3amobiraHHs Ta 3BOPOTHOTO
PO3BUTKY,

— TPUBAIICTh PUSKKY,

— MOTeHLiIHNII BIUIVB Ha 3IOPOB'Sl HAaCeJIeHHs
(qacrora, YICENbHICTD IIPOJIiIKOBAaHOI
HOMY/IALiT),

— IOTEHLia/l i «yHUMKHEHH:A» 3aCTOCYBaHHA
JI3, npusHadeHoro A IpOQIAKTUKY
3aXBOPIOBAHHS, y 3B'SI3Ky 3 HENPOIOPLiIHUM
YCBiJOM/IEHHAM HaceJIeHHA PUBKKY
(HanmpmKiIa, BaKIVHN).

BifnosifHO, 10 BOX/IMBUX PU3UKIB HA/IEKATh
cepiiosHi, 4dacti IIP, Ta Ti, IO MalOTb TAKKMUIA
nepebir, HE3BOPOTHMIT XapakTep, HeraTUBHO
BIUIMBAIOTh Ha JIiKyBaHHA JI3, Hac/migky B3aeMopii
JI3 3 inmmmu JI3 um B3aemopii /I3 3 mpopykramu
Xap4yyBaHHA Ta iHIIMMM Pe4OBMHAMM; ITOMWJIKM,
IIOB's13aHi i3 3acTocyBaHHAM J13; HacTiKM BIUIMBY
JI3, moB'sa3aHoro i3 mpodeciiiHO0 [AisANbHICTIO;
epexTy, BmacTMBi (apMaKOJIOTiYHOMY KJacy
TOLIO.

YnpapiHHA pUsMKaMy — IPOLEC, IO CIPAMO-
BaHMII Ha MiHimisaljilo NposBiB pu3MKiB, abo
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iX HacmigkiB, a60 BUHUKHEHHA. MiHimisanis
PUSKKIB MOXKe 3[1/ICHIOBATUCA 3aBJAKM 3axofaM
3 MiHiMi3anii pusnkis [5].

3axonu 3 MiHiMmi3allil pu3uKy € BTpy4aHHAMI,
110 IIpU3HAYeHi 3a1A:

— 3amobiraHHA a00  3MEHINEHHA  YacTOTH
BuHuKHeHHs 1P, mo nop’ssaxi 3 TpuBaicTio
mii JI3,

— 3MeHIIeHHs CTYIEHIO TsDKKOCTI abo HacikiB
IJIA IalieHTa y pasi BuHuKHeHHA [IP,

— 3abesledeHHA IepeBaKaHHA Kopucti JI3 Hag
PU3MIKaAMIL.
3axogu 3 MiHiMi3anii  pu3UKy

MOMI/IAIOTHCA HA PYTUHHI Ta JO4ATKOBI.
Pytunni 3MP 3aBxamM BUKOPUCTOBYIOTbCA

3afnd MiHiMisanii pmsukis. [Jo HUX HajmeXaTb:

inpopmanis, mo MicTUTbC B IHCTPYKIil

Ji0) 61 MEIVYHOTO 3aCTOCYBaHH:A/KOPOTKil

xapakrepuctuni JI3/mcTKy-BKIaaLi, ooMexxeHa

KiZIbKiCTh TOTOBUX JIiIKapChKMX (POPM B YIAKOBII,

MapKyBaHHs, IPaBOBMil cTaTyc Bigmycky JI3 (3a

4y 6e3 perenTa).

HonatkoBi 3MP He 3aBX1M1 BUKOPUCTOBYIOTbCA
3a[y1A MiHiMisalil pU3MKiB, IX BUKOPUCTOBYIOTb,
KO/IM MOTeHIiany pyTuHHUX 3MM HemocTaTHbO.
Ho nomarkoBux 3MP HanexaTp: mnporpama
HaBYaHH:A/ONOBIillleHHA YCiX 3aljiKaB/IeHNX CTOPiH
3 NpuUBOAY pU3MKiB, BractuBux JI3; mporpama
KOHTPO/IbOBAHOT'O JOCTYITY.

ITporpama HaBYaHH:A/ONOBIilllEeHHA IIOBMHHA
OyTu mpomopuiiiHa pusMKaM i pecypcam
opraHisanii, ski 30iIBIIYIOTb MeHEPKMEHT
pusMKaMu. 3afijiA peasisaliil IporpaMy HaB4YaHHA
noTpibHO po3pobuty MIaH iHdOpManiiHOrO
OIIOBillleHHs, 00paTy IHCTPYMEHT Ta MEeTOIU
IoHeceHHs iHdopMalii 3 6e3mekn K0 MeIUIHNUX
NpaLiBHMKIB (JIMCTY J10 JTiKapiB, HACTAHOBU IS
mikapiB, ¢apMmarieBTiB) Ta HallieHTiB (mam'sATKU
I Tali€eHTiB, iHdopMalisa [y IalieHTis,
KapTKV MOHITOPYBaHHS MAaLli€HTIB TOILO).

OmnoBilleHHs PO pU3KK — OYAb-AKMIT 0OMiH
inpopmarrieo o0 HasABHOCTI, Tpupoy, HGopMmu,
CepIT03HOCTI PUBKKY /IS 3[OPOB'S MaljieHTa abo
HaBKOJIMIITHBOTO cepepoBuia. Ile MoxyTp 6yTn:
— TPEHIHTU;

— HaB4YaJIbHA iHpoOpMais [ miKapis;

— ¢dopma nmoindopmoBaHOI 3rogy Il MallieHTa
(151 yCBiTOM/IEHHS PU3UIKY);

(3MP)
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— IHCTpPYKIIis /11 Megy4YHOro npusHadyeHHs: JI3 3
OIIMICAHHAM MOX/MBMX HeOaKaHUX ITOOIYHUX
peaxiii;

— crenjasibHa ymakoBka JI3 @A po3yMiHHA
IPaBUIbHOTO 3aCTOCYBaHHA JI3;

— ceprudikanis Ta  HaBYAHHA  JTKapiB,
dapmarieBTiB;

— crenjanisoBaHi cucreMu abo 3ammcy, 1o
BUKOPUCTOBYIOTbCA  JiI  IiJATBEPI KEHHA
Oe3mexn (HampuKIaj, MiATBEPI>KEHHS 3HAaHb
miKaps);

— BK/IIOYEHHHA MaIi€HTIB 1o peecTpiB:
1o6poBibHE 2060 000B'sI3KOBE TOILIO.

o iHCTpyMeHTiB, 10 MOXYTb OyTHU

BMKOPUCTaHI 3ajia MiHiMi3anii pusukis JI3

HaJIeXKaTh:

— cIhenjajabHi po3finM B IPOTOKONIAX MiKyBaHHA
1 KHIiHIYHUMX peKOMeHfaliAX, [e 3a3Ha4eHi
MOXK/IVBI PU3MKM Ta IX IIONEPENKEeHH;

— JIACT-3BEpHEHHA [O MEAVYHMX IIpalliBHUKIB
260 Ia1]i€HTIB;

— KepiBHMITBO 1 (axiBIs-MefMKa i maljieHTa
/ ocobu, 3a HUM JOITIAJIAE;

— HaBYaJIbHUI MaTepias i $axiBIsi-MeyKa;

— KOHTPOJIbHUI IePeIiK [/ IiKaps;

— IOJeHHMK IAalli€HTa;

— IaM'sATKa [JId [ali€HTiB;

— mporpama 3amoOiraHHsA  BariTHOCTI  IIpu

npusHadeHHi JI3, 1mo MaloTb HeraTuBHMUIA

BIUIVB IIiJi Yac BariTHOCTI [6].

[Tporpama xoHTponboanoro pocryny (ITK)
3aX0fy, CIPAMOBAaHI Ha KOHTPO/Ib JOCTYIY 1O
JI3 moHay; piBeHb KOHTPOJIIO, IO 3a0e3MeYyeThCs
pyruaHuMu 3MP, 30kpema, mpaBOBUM cTaTycom/
YMOBaMI BifIITyCKY.

Taky nporpamu 3ifiCHIOIOTbCA 3a JOTPUMaHHA

IIEBHMX BJMIMOT, a CaMe:

— IIeBHE TeCTYBaHHA Ta/abo OOCTeXeHHA
maljieHTa 1S 3abesrnedyeHHs oro
BiIIOBIJHOCTI CTPOr0O BU3HAYEHUM K/IiHIYHUM
KpuUTepiam,

— ocobu, sAki npusHavaioTh /I3 Ta BigIycKaloTh
JI3, pasoM 3 mali€HTOM, JOKYMEHTYIOTb
orpuMmanHsa JI3 Ta posymiloTh iHdopmario
IIpo cepiio3Hmit pusuk JI3;

— YiTKO BM3HA4Y€Hi IpoueAypyu CUCTEMATUYHOTO
CIIOCTEPEXXEHHA 3a IMALIIEHTOM 32 JOIIOMOTOI0
BKJIIOYEHHs 10 0coOmmBOI cucteMu 360py
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INAHUX, HAIIpUK/IAJ], PEECTPY IALiE€HTIB,

— Bignyck JI3 BUK/IIOYHO B alITeYHMX 3aK/IaJax,
10 MAKOTH JiLEH3iI0 Ta O3B 3a CyBOpUM
NOTPUMMAHHAM BUMOI, WO [0 PeLENTYPHUX
a060 Oe3perenTypHNUX Mperaparis .
BigmosigHo, y pamkax IIK]] moxyTte 6yTn

BUKOPNCTaHI TaKi 3aXomu:

— 00OMe)xeHi OCTaBKY NeBHMX JIKiB 3 BUCOKUM
IIOTEHI}iaJ/IOM PU3MKIB, TIIbKM B II€BHI
ycTaHoBU (JTiKapHi), HaNpuKIaz, 3acobu mis
HapKO3Y 1 MiOpe/TaKCcaHTH;

— MIATBEpIPKEHHA BIANYCKYy IPOAYKIii
KO>KHOI mocTaBKu J13;

— ay/IUT 3aIMCiB MAl[i€HTIB Ta 0OMe>KeHa KOropTa
HallieHTiB, sAKi moropmmucs Opaty y4acTb y
Crelia/IbHii porpaMi 3i ClIOCTEPEXEHH;

— Bignmyck JI3 TiIbKY TUM NalieHTaM, AKi MOXXYThb
3aCTOCOBYBATH J1Or0 6€3IIeYHO;

— 3aCTOCYBaHHA y IALIiEHTIB e Ipu
HasIBHOCTI  71abOpaTOPHOro/iHCTPYMEHTaIb-
HOTO KOHTpOIO [7, 8].

Hapssuyarino Baxymsum incrpymentom OH
IIPOAKTUBHOIO YIIPAaB/IiHHA pU3MKaMM € IUIaH
ynpasininaa pusukamu (IIYP). Came y npomy
JIOKYMEHTi BifoOpaXKyeTbcsi mpoliec audepeHiarii
PU3MKIB Ta MJXOAY 4O YIPaBIiHHA HUMMA.

Pyrunni 3MP, 3asBuuaii, BifoOpaxyoTbcsi B
iHcTpykuii s Mepym4HOro s3acrocyBanHs (IM3)
JI3, Mo € MOKYMEHTOM 3aTBEp[KEHUM HaKa3oM
MO3 VYkpaimn. Bignosigo, iHpopmanig, mo y
HbOMY 3a3Ha4yeHa € 000B’I3KOBOIO [I0 BIKOHAHHA,
SIK JTiIKapeM, sIKUI1 JIoro pu3Havyae, papMaleBTOM,
AKUM JIOTO BIAIIYCKA€ 1 MALIEHTOM, AKUI JIOTO
IIpUIIMAE, OCKIZIbKY YCi LIl CTEMIKXOJIepU IIPOLECY
dapmaxoTepamni B OffHAKOBill Mipi MalOTb JOCTYII
JI0 LIbOTO JJOKYMEHTA.

Hamu 6yno mpoBemeHo BuB4YeHHs i JI3
KcaBpos, po3unH s in’exuiin (zami — KcaBpon),
Heitporutun®, posumH pmua  indysin (mami -
Heitporutun), TiBopenb, posumH i iHysii
(mami — TiBopens), TiBopTin®, po3unH s iHPY-
it (mani — TiBoptin) TOB «IOPiI-OAPM» 3a
pesynbraTamMy JIOCHi[PKEHHA BMABJIEHO, IO [0
TPYIl PMSMKY HaJIeKaTb IALiEHTM ITOXUIOTO
BiKy, J>KIHOYOI CTaTri, a TaKO)X — IIALliEHTN 3
HOpYLIGHHAMM 3 OOKy  CepIeBO-CYAMHHOK
cucremy (CCC), IUTYHKOBO-KMIIKOBOTO TPAKTy
(IIKT), 3 migBumieHoro uwymmmBicTio mo JI3.

hin) ¢
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Hani 6ynn omy6mikoBani [14] ,a Ha ix migcrasi
3aIIpOIIOHOBAHI 3aXoAy MiHIMisallil pu3uKiB Ha
piBHI 3asBHMKa (BTacCHMKa ) peeCTPaliifHOro
nocBimuenHs kommanii TOB «IOPisl-OAPM»
Ha pymky aBropiB 1€l my6mikanjii, morpi6Ho
no icuyiouoi indopmanii IM3 mux JI3, BHecTH
BifinoBifiHi 3MiHM. 30KpeMa, 3MiH TOTPeOyIOTh Taki
posgaini IM3, sx «Ocob6nMBOCTI 3aCTOCYBaHHS» Ta
«ITobiuHi peakuii». Tak, y posgini «OcobmmBocTi
3acToCcyBaHHsA» KcaBpoHy cmif BKasaTu, 1o
npenapar 3 00epe>XHiCTI0 HOTPiOHO 3aCTOCOBYBATH
Hali€eHTaM IIOXWMIOTO BiKy, 0COOMMBO — >KiHOYOI
CTaTi, a TAKOXX — Yy MALIEHTIB 3 3aXBOPIOBAHHAMU
CCC, IIKT Ta HafgBHICTIO Tilep4yT/IMBOCTI B
anamuesi. Y posgim «Ilobiuni peakuii» IM3
nporo JI3 morpibHO BKasaty mpo Te, Mo MpK Joro
3aCTOCYBaHHI MO>Ke BUHVKATH TillepTepMisi, 03HOO
Ta OJIiTicTh MIKipM.

Crocopno JI3  Heitpountus, TiBopenb
ta TiBoptiH, TO y posgini «OcobmBocTi
3acTocyBaHHA» ix IM3 pexkoMeHIOBaHO BHECTHU
inpopmarnio, 1m0 3asHavyeHi Ipemapaty 3
00epeXXHICTIO MOTPIOHO 3aCTOCOBYBATH IAL[iEHTAM
HOXVJIOTO BiKy, 0COO/MMBO y 0cCib >kiHOYOI cTaTi, a
TaKOXX y nalieHTis 3 3axsoproBanHAMY CCC, HIKT
Ta HasABHICTIO TiIIEPYyTAMBOCTI B aHAMHESI.

Onmnucani Buie mifixoay go MiHimisanii pusukis
Ha/I&KATh [O IIOBHOBA)XXEHb 3aABHMKIB, XO4Ya y
3HAYHIl Mipi iX peanisariia 3a1e>XKUTh BiJy MOTUBALIi1
Ta IEepPeKOHAHOCTI MeAMYHMX HpaliBHUKIB Oe3
AKX, 1Ii 3aX0Y HE MATUMYTb CEHCY.

CamMi nmikapi TakoX MOXXYTb JOKIACTY 3yCUTIb
3 3abesnedeHHA 3acToCyBaHHA JI3 3Bakaroun
Ha Te, IO JKyBaHHA TIeplaTpMYHUX IALIEHTIB

CYNIPOBO/KYETbCA ~ HM3KOK TaKUX PU3SMKIB:
3HAYHMII piB€Hb HECHPUATIVBUX HACTIKIB
3actocyBaHHA  JI3;  3pocTaHHA  CYNyTHIX
3aXBOPIOBaHb; iHgikyBaHHs; 3pOCTaHHA

CMEepPTHOCTI; 3poCTaHHs (piHAHCOBMX BUTpAT Ha
NIKYBaHHA Ta BEeJEHHA TeplaTpUYHUX MTAl[i€HTIB.

3a pesynbTaTaMy IPOBEJEHOrO  aHali3y
dakTopu pU3MKY A1 HOCTIHKYBAaHUX IIperapaTis
Oynu pospineHi Ha Taki rpymnu:

I. OOymoBeHi 0COOMMBOCTAMMU OpraHi3my:
CTapiHHS, ¢isionorivni 3MiHU,
dapmakokiHeTnyHi Ta QapmakopMHaAMiuHi

3Miny JI3, 3SMeHIlIeHHS OIipHOCTI.
II. O6ymoBneHi CymyTHIMU 3aXBOPIOBAaHHSMIU:
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NOMMOOIIHICTh,  YCKIafiHeHHS  1epeOiry
OCHOBHOTO  3aXBOPIOBaHHfA,  3MEHIIEHHA
eeKTMBHOCTI 7Oro JiKyBaHHs, XpOHi3aliisa
3aXBOPIOBAHb.

KpiM Tux, 1m0 6y Hamu BUSIBJIeHi, MO>K/TUBI I1e
PU3UKM, 0OYMOB/IeH] TIKyBaHHAM: osidapmariis,
nojiinparmasis, 4acta aHTMOioTMKOTepamis Ta
00yMOBJIEHi 0COOMMBOCTAMM HaJJaHHS MEIUYHOI
JOIIOMOTH: IIOFOBXXEHHA TEPMiHiB rocIiTaaisanii,
0COOMMBOCTI HANaHHA MEOUYHOI [OIIOMOIH,
MeIMYHI IOMUIKY Ta JTiKOIIOB's13aHi Ipo6eMu.

Jlikapi 3 MeTow  MiHiMi3amili  pU3MKiB
dapmakoTepamii y repiaTpMYHMX IAIli€HTIB,
MalOTb BUKOPMCTOBYBATU CY4YacCHi IHCTPYMEHTH,
taku AK «Kpurepii START/STOP», «Kpurepii Bip-
ca» a60 «Cmrcok FORTA» Ta iHmi.

Bigomo, mo ogHOYacHe 3aCTOCYBAaHHSA 3HAYHOI
KinbKocTi JI3 TepOHTONMOriYHMMM TalliEHTaMu
MO>Ke IIPU3BECTY O PO3BUTKY HecipuATINBUX [1P.
3 MeTOI0 3HJDKEHHS PU3MKY PO3BUTKY MORIOHMX
peakuiit, y 2008 p. B Ipnanpii 6yu sanponoHoBaHi
STOP/START- xpurepii[9]. Ili xpurepii, mo
BKIt04aloTh 80 kputepiiB STOP (nmpemapary, sxi
He PEKOMEHJIOBaHI IallieHTaM BIKOM cTapiie 65
POKIB, Ta KJTIHIYHi CTaHM, KOJIY PU3MKK, IIOB’ SI3aHUI
i3 3acTOCYBaHHAM JTiKapChKMX 3aCO0IB y IITHBOMY
Billi, TepeBUIIye iX KOPUCTD), @ TAKOXK 34 Kpurepil
START (nixyBaHHs mnpenapatamu Oe3ledHe Ta
IPUHOCUTD KOPUCTD JIIOMSIM JIITHBOTO BiKy) Oy/u
nepernanyTiy 2015 p.

Hanpuknan, y pasi marosnorii 3 6oky IIKT

no mnpenapariB kareropii STOP nHamexartb
IpOTUOMIOBOTHI npenapaTru nalieHTam
i3 ~ mapkiHcOHi3MOM  (pU3MK  HOTipIIeHHS
cumrnitomatuky). Hatomicte gm0 mpemnapatis

START Hanexxarp iHri6iTopy IPOTOHHOI IOMIIN
(abo iHIIi TaCTPONIPOTEKTOPM).

ITpn maronorii CCC npenapatamu STOP
BB@)XAIOThCA KApPJIOTOHIYHI Ta aHTHAPUTMIidHI
JI3 y pasi cepiieBoi HeOCTaTHOCTI 3i 30epeskeHO0
CUCTONIYHOIO  (PYHKIi€I0 LUIYHOYKiB  (sBHI
O3HaKV KOPUCTI BifiCyTHi) 4M y pasi cucTonivHoi
auchyHKIIT TiBOro IITYHOYKA, SIKIIO OCHOBHE
BTPyYaHHsA He IIpOBefieHe paHime abo 1pu
INOBIrOCTPOKOBMII IpuitoM y po3i >125 Mkr/
no6y. Takox TiasupHi [iypeTMKM He IOBMHHI
3aCTOCOBYBATNMCA 33  HAABHOCTI  3HA4YHOI
rinokamiemii (K*<3,0 MMmonb/n), rinmoHarpiemii
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(Na* <130 mmonb/m), rimepkanbiiemii (>2,65

MMOJIb/JI) TOIIO.

Ho mnpenapariB START mnHanexarr JI3
AHTUTIIEPTEeH3MBHOI  [ii, AKIIO IIOKa3HUKN
CUCTOMIYHOTOTUCKY>160MMPT.CT.,a§iaCTOMIYHMI
TUCK >90 MM PT. CT. 200 SIKIII0 HAsIBHUII ITYKPOBMUIA
fiabeT, a MOKAa3HMKYU CUCTONIIYHOTO TUCKY >140
MM PT. CT., @ AiaCTOMYHUIA TUCK >90 MM PT. CT.,
a came: 6710kaTopy GeTa-agpeHOpenenTopiB abo
O7oKaTopy KanbljieBUX KaHaiB, iHribitopn AIIO
— Y pasi CUCTOMIYHOI ceplLeBOl HELOCTATHOCTI
abo imemiyHOI XBOpPOOM cepisi,  CTaTMHY,
AQHTMKOATY/ISIHTYU Ta aHTUArperanTu [9].

Ille opmu inctpymeHnT - Kpurepii bipca
npu3HavyeHi ma Kpamjoro Bigbopy JI3, 3meH-
IIeHHS IIKiZMBUX edeKTiB iX, a TakoX [yis
OLIIHKM BapTOCTi, CTPYKTypu Ta fKocti JI3, mo
NIPU3HAYATHCA JIIOAM Y Billl 65 POKIB i cTapiie.
KniHinucTy, BOCHITHUKYM KOPUCTYIOTbCA LUMU
Kputepismu e 3 1991 poky, komu BOHU Oyn
omy6nikoBaHi Brepure. 3 2011 poky 1i kputepii
OHOBJIIOIOTHCA KOXKHI 3 POKIL.

Y HOBiII pepakuii mokymeHnty 2019p.
nepepaxoBasi JI3, AkuMX cCjif yHuUKaTM 1IpU
MiKyBaHHI JITHIX JOofe 1y MaliedTiB 3
KOHKPETHUMM 3aXBOPIOBaHHAMM a00 CTaHAMIL
Bonm Bxouatots 30 mpenaparisB abo K1acis, IKMX
CJIiJ YHUKATM Y JITHIX /tofelt, 1 40 npenapaTtis abo
KJIaciB, sKi C/TiJi BUKOPMCTOBYBATH 3 00€PeXXHICTIO
ab0 YHMKAaTM y HesAKUX Ialli€HTiB 3 IMeBHUMMU
3aXBOPIOBaHHAMM 200 CTaHAMIL.

JJOKYMEHT Ma€ BMCOKY [JOKa30BiCTb, OCKI/IbKi
daxiBii, sKi mparioBaiy HaJi HOBOI BepPCi€l0
KputepiiB mnepernanynn 1422 crarti. 3 Hux 377
Oynu ysarajapHeHi B Tabimmui fokasiB; Iji cTaTTi
BK/IIOYa/mM 29 KOHTPONbOBAHMX  KIIIHIYHKX
BuUIIpoOYyBaHb, 281 obcepBaliiiiHe OCIiKEHHS
Ta 67 CUCTeMAaTVYHNUX MeTa-aHali3iB Ta / abo
OTJIAMIIB.

3a pesynbTaTaMy IPOBefeHOI pOOOTVM HU3KY
JI3 6yno BuIy4eHo 3 KpuTepiiB, TOAI K IepertideHi
HIbkde JI3 Oyno BupilleHO IPOJOBXYBAaTH
BUKOPVICTOBYBaT}, OfHAaK, 3 OOepexHicTio,
HaIlpUKIIaJ;:

— puBapokcabaHIIpyBEHO3HUX TPOMO0EeMOOisAX
abo ¢ibpunAnii mepemcepAb Yy HallieHTIB
crapule 75 pOKIB 4epe3 pUSUK BUHUKHEHHA
IIJTyHKOBO-KMIIKOBJX KPOBOTEY;
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— TpUMEeTONpUM i cynbdaMeToKCcasos, OCKiIIbKI
BOHJ MOXXYTb IiJIBUIYBAaTV PUSUK PO3SBUTKY
rinepkajiemili y IIaljieHTiB 31 3HIKEHOIO
dYHKII€I0 HUPOK, AKi MPUIIMAIOTh iHTibiTOpU
ATI® abo BPA;

— acmipuH CliJ 3acTOCOBYBATH 3 00€peXHICTIO
s IIEpBUHHOI npodinakTukm npu
CepLeBO-CYAVHHUX  3aXBOPIOBaHHAX  abo
KOJIOPEKTa/IbHOMY PaKy y MALi€HTIB CTaplie

70 poKiB.
Takoxx Oymmu pospobrmeni HOBi Kkpurepil,
HaIlpUKIIaZ:
— Ipu CepueBill  HENOCTATHOCTI He  CHif
IpyU3HaYaTN HEUTiApOmipUANHOBI i
6nokaropu KaJIbIIi€EBUX KaHajiB hin) 8§

nalieHTiB 3 HU3bKow0 Ppakuiero Bukuay JI1II,

a HeCTepoifHi NpoTM3amanbHi Ipemnaparu,

iri6itopu  L1OI-2, Tia3onmigmHmionm Ta

JIPOHENAPOH CIij] MIpU3HAYaTH 3 00EPEeKHICTIO

y Mali€HTiB, y AKUX BIACYTHI CUMIITOMU

cepueBol HeJOCTaTHOCTI.

— Makpomigu  (kpiMm  asuTpominunHy) abo
IUIPOQIOKCALIMH He CITifl IpU3HAYaTy Pa3oM
3 Bap(dapnHOM 4yepe3 pu3NK KPOBOTEYi.

— nunpodrokcanuH i teodimin  He  crmig
IpY3HAYaTy pPa3oM BHACIIJOK MiABUILEHOI
TOKCUYHOCTI Teodiminy.

[/t manieHTiB 3i 3HIDKEHOI QYHKIIIEI0 HUPOK
3aCTOCYBaHHsA LMIPOQJIOKCAHY IIOB'sI3aHe 3
IMiABUIIEHNM PUSUKOM PO3PUBY CYXOXWU/Ib Ta
HOCWIEHHSAM edeKTiB 1LIeHTPabHOI HEPBOBOI
CHCTEMIL. Buxopucranna TPUMETONIPUM-
cynbhaMeTOKCa30/ly MOB's3aHe 3 MOTipIIeHHAM
HVPKOBOI HEJJOCTATHOCTI i rirepkanieMiero.

Kpurepii bipca, sampomanoBani y 1991 e
Ba)K/IMBYM JOKa30BMM IHCTPYMEHTOM, AKUM CIIif
BUKOPMCTOBYBAaTM IIpY INPU3HAYEHHI JIKapChbKMUX
3aco6iB y niTHiX ofeit. OfHaK BOHY He 3aMiHIOITh
K/TiHIYHOTO Cy[KeHHs a0 IlepeBar, I[iHHOCTEI,
1izieit i moTpe6 okpemoro marjienra [10].

Ha mopmatox po xpurepiiB bipca (Beers-Krit-
erien), 6yB pospo6nenuit cnucoxk FORTA (Fit-
fOR-The-Aged), mo € opHMM 3 HalBiZOMILINX
noCiOHMKIB 3 papMaKkoTepartlii Ay 0cib moXnaoro
BiKy, IIpeACTaB/IEHMM BXXe B JIOTO TPETIil Bepcil
[11]. B OCHOBY CTBOpeHHs IIbOrO CINCKY Oya
IIOK/Ia/IeHa ITapafiuTMa BayK/IMBOCTI BpaXOBYBaTH
BpasnmuBicTh 1o JI3 rropeit moxmioro BiKy,
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HAIpUK/IaJ, 4Yepe3 IXHIO MYJIbBTMMOPOiHICTD,

i 5| NPUMHATTA IHAMBiAyaZIbHUX  pilleHb

npo  ¢dapmakorepanito. Ipymoro  daxiBuis

niy kepiBHunTBoM Ilenpixa bBypkxapar 6yno
migroroBneHo ciM HoBux cmmckiB  FORTA

[N KOHKPETHMX KpaiH/perioHiB, a TaKOX

saranpHuit cnmcok EURO-FORTA, mo mnokasye

BYICOKMII Y3TOIPKEHMI piBEHb Ha OCHOBI IIMPIIOI

eKcrieptHoi 6asm [12].

Y cmmcky 2021p. Ha OHIANH-KOHTIpeCi
Himenpkoro toBapucrtsa repiatp I. bypkxapar
pasom 3 mpodecopom M. Beninrom 3 llentpy
repoHTO(dapMaKoorii Teiinenpbep3bKoOro
YHIBEPCUTETY OTPUMaIU IIpeMilo 3a PO3pOoOKy
ciucky FORTA, Ha CBOTOOHI OOWH 3
HABOK/IMBIMINX MDKHapogHUX Kiaacudikarii
NMiKiB, TpUAATHUX [ BUKOPUCTAHHA Ta
MiHiMi3auii pusukiB y oci6 moxworo Biky [13].
Croucok "FORTA" minutp BikOBY HmpMAaTHICTBH

JIIKIB Ha YOTMPU KaTeropii:

Karteropia A. HesaMiHHi, y naniedTiB nmoxmmaoro
BiKY;

Kareropis B. Kopuchi (o6MexxeHHs 3a cTyneHeM
niii a6o JomaTKOBI MpobIeMu 3 6e31eKoI0);

Kareropis C. CywmHiBHi (icHyloTh O6inbIn
BiiIOBi/iHi anbTepHATHBN);

Kareropis D. Hemorpi6ni (mamo kopucti 3a
HasIBHOCTI Tpo6/eM 3 6e3IeKol0).

Y  cmucky  «FORTA»  Hamiuyetbcsas 296
TKapCchbKUX 3acob6iB  (rpyIn),paH>XMpOBaHO
3a 30 piarHosamu, IO HaMOIbII YacTo
3YCTpIiYalOTbCA y MALIIEHTIB JIITHHOIO BIKY.
IIpenapatu kateropii A, 10 HaBefeHi B

Tabmuni MoxyTb OyTM BUKOpUCTaHi 6e3 pusuKy

y TALi€eHTiB TepoHTO/MOriYHOro mpodiaoo 3

TOCTPUM KOpOHAapHMM cuHApoMoM. IIpenaparn

Kateropii B Moxyrp OyTM  KOpUCHUMMU

(Hanmpukiaz, TpoMOONiTMKM) Yy  JIiKyBaHHI

TOCTPOro KOpoHapHoro cunpapomy. IIpemnaparn

kareropii C, Taku fAK HiTpaTy, IPOTOHTOBAHOI

Il 1 aHTAaroOHICTH ITIIKOIIPOTEIHOBUX PeLENTOpiB

2b/3a, iBabpaguH - cymHiBHI (icHyIOTb O6imbuI

BigmoBigHi anprepuarusm). Toxi sk mpemapatu

rpynn D (MoncuzpoMiH) He IIpU3HAYAIOTHCA

naiieHTaMm 1€l kareropii TOMy 110 HeNOTPiOHI i

MaJIo KOPUCTi 3a HAsIBHOCTI Ipo6/ieM 3 6e311eKOIo.

He sBakxaroum Ha Te, 1ImMO B  CBITI
BUKOPUCTOBYIOTb  pi3HI  IHCTpyMeHTM  [Id
159
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Tabnuus

Kareropii cmicky «FORTA 2018», npucBO€Hi TiKaM, SKi 3aCTOCOBYIOTD Y TiKyBaHHi
TOCTPOro KOPOHAPHOTO CUHAPOMY

JI3/rpynu

depmeHTy

Brokatopu peHiH-aHTiOTEH3MHOBOI CCTeMMI: 6/TOKATOPYU aHTIOTEH3WH-IEPETBOPIIOYOTO

>

AneTtuicaninuioBa KICIoTa

HedpaxkijioHoBaHUIT 1 HU3BKOMOJIEKY/LAPHMIL TeTTapuH

Brokaropu 6eTa-ajpeHOpeLenTopiB, [0 3MEHIIYIOTh YaCTOTY CEPLIeBUX CKOPOYEHb

ATopBacTaTuH

HitpornuiuepnHoBuiit cupeii, OfHOpPa3oBe BUKOPUCTAHHS IPU HEOOXiZHOCTI

Kromiporpens, npasyrpen6

Tpombomituku, 0co6/MBO peKOMOIHAHTHMIT AKTUBATOP IUIA3MiHOT€HY TKaHbOBOTO TUITY

HiTtparu, nponoHrosanoi fii

AHTaroHicTi TIiKonpoTeiHOBUX pelenTopis 2b/3a

IBabpanyu

Morncugomin

Sjiojajo|w|=|»=|»|»>]|>|>

3MEHIIEHHA PU3MKY 3aCTOCYBaHHA JIKapChKUX
3aco0iB y IaIieHTiB MOXMJIOTO Ta CTApPeYoro BiKY,
Hal0i/IbII TOYHNM Ta IO Y/IAPHNUM Cepef TiKapis,
€ crucok «FORTA», sixkuit mobpe agamToBaHUIA
fo moTpeb sikapiB i fjae 4yiTke pO3yMiHHA IIpo
MOX/IMBI PU3MKM 3aCTOCYBaHHA IIpU IEBHUX
CTaHaX y TepOHTOJIOTiYHMX NauieHTiB. CHMcok
«FORTA», € ogHuM 3 HaBigOMIIINX MOCIOHUKIB
3 dQapmakorepamnii 1 oci6 mOXWIOro BiKY,
IIpefiCTaB/IeHNM B>Ke B JIOro TpeTiit Bepcil [13].

BIICHOBKI

3nificHeHHA ¢dapmakoTeparmii
CYNIPOBOJKYETHCA HUSKOI PU3MKIB.

IcHYI0TB 0COONMMBO Bpa3nuBi rpyny NalieHTiB
IIOJI0 HACMiKiB BMKOpUCTaHHA JI3 [o AKuX,

MOXE

30KpeMa, Haje)XXaTb TepPOHTOJIOriYHa KOropra
MaIli€EHTIB.

Pusuku  dapmaxorepamii  repiarpmyHux
MALiEHTIB MOXXHa PO3LIMUTU Ha Taki Ipynu:
3pOCTaHHA HECIPUATINBUAX HaC/Ii/IKiB
3actocyBaHHA JI3; 3pocTaHHA 3aXBOPHOBAHOCTI
CYNyTHiMU 3aXBOPIOBAHHAMI; BJICOKaA
JIMOBipHICTb inQixyBaHHS; 3pOCTaHHA

CMEepPTHOCTI; 3pOCTaHHA (PiHAHCOBMX PeCypciB, 1[0
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BUTPAYAOTbCA Ha KYIMipyBaHHA HECHPUATINBUX
HaC/IiJKiB NiKyBaHHA Ta BeJEHHA TepiaTpU4HUX
MHalli€eHTiB.

IcHyIOTb akTOpM pU3NKY, IO CIPUAIOTH
MaHidecTanil pusuKiB JiKyBaHHS repiaTpUYHNMX
narieHTtiB. Yci BusBmeHi QaxTopm  pusuky
dbapmakoreparii repiaTpMYHNX NaIliEHTIB MOXKHA
PO3IIMUTY Ha YOTUPU TPYNM 3TiJHO IPUYMHU

iX BMHUKHEHHA: 3yMOBJIEHi OCOONMMBOCTAMU
Opra"isMy Iaui€HTa;  3yMOBJIEHI CYIIyTHIMU
3aXBOPIOBAaHHAMY;  3YMOBJIEHI  JIIKyBaHHAM;

3yMOBJICHI OCOOIMBOCTAMM HaJaHHSI MeRUIHOI
IOTIOMOT .

3aABHMKM Ta MEAVYHI NpaIliBHUKYU ITOBMHHI
BXXMBATH PalliOHa/IbHUX Ta PUSUK-TIPOIOPLITHAX
3aX0/liB 3 METOI MiHiMisallil BIUIMBY PU3MKiB
Ha eeKTUBHICTb Ta Oesmeky ¢apMakoTeparii,
oco6muBO, Tpu ii IpOBefileHHI Y BpasIMBUX
KOTOPTaX IALli€HTIB, BK/II0Yal04y T€pOHTO/IOTIYHY.

JJo BaXMuMBUX IHCTPYMEHTIB MiHiMisalil
pusukiB  BigHOCATBC  «Kpurepii  START/
STOP», «Kpurepii bipca» abo «Cmmcox FOR-
TA», BOpOBa/)KeHHs fAKUX B peajibHy KJiHi4HY
IIPAKTUKYy MaKTh CTaTU [i€BUM YMHHUKOM
HOKpaIlleHH: SKOCTi 1 6e3nekn ¢papmakoTeparii y
MAI[iEHTIB TePOHTONMOTIYHOTO TPOdisI0.
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Kondnikr iHTepeciB. ABTOopn
PYKOIIUCY CTBEPIPKYIOTb, 110 KOH(IIKT iHTepeciB
i 9YaCc BUKOHAHHA MOCAIMMKEeHHSA Ta HaIIMCaHHS
PYKOIINCY Bi[ICYTHIIL.

[I>xepena ¢piHaHCyBaHHA. BUKOHaHHA HaHOTO
JOCTI/PKEHHsI Ta HANVMCaHHA PYKOINCy Oyro
BUKOHAHO 6€3 30BHIIIHbOTO (PiHAHCYBaHHS.
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Background. Understanding the adverse effects of medicines is an important element of pharmacovigilance (PV) by all
stakeholders, especially applicants and healthcare professionals. However, this alone is not enough to ensure the effectiveness
of pharmacotherapy. The process of reducing its risks is no less important and all available resources should be used for this,
both on the part of the applicant and on the part of healthcare professionals and patients. Managing the risks of medicines is
of particular importance for gerontological patients, given the demographic characteristics of today and the steady increase
in the number of elderly patients requiring treatment.

Aim: to analyze modern approaches to managing risks inherent in medicines, which are, in particular, prescribed to
gerontological patients, as well as the tools and methods used for this.

Materials and methods. bibliosemantic, analytical, expert assessments, modeling.

Results. Risks inherent in drugs are divided into important and unimportant. On the part of the applicant, risk
management can be carried out through routine and additional risk minimization measures (RMM). It is known that not all,
even important risks, require management, especially the use of additional RMM. Medical professionals, in addition to those
risk management measures developed by applicants, may use other methods and tools, for example, “START/STOP criteria’,
“Biers criteria” or “FORTA list”, etc., in order to ensure the implementation of pharmacotherapy and minimize the impact
of risks on the benefit of the medicines. The implementation of pharmacotherapy may be accompanied by a number of
risks. There are particularly vulnerable groups of patients with regard to the consequences of drug use, which, in particular,
include the gerontological cohort of patients. The risks of pharmacotherapy of geriatric patients can be divided into the
following groups:increase in adverse effects of drug use; increase in the incidence of concomitant diseases; high probability
of infection; increase in mortality; increase in financial resources spent on the elimination of adverse effects of treatment and
management of geriatric patients. There are risk factors that contribute to the manifestation of risks of treatment of geriatric
patients. All identified risk factors of pharmacotherapy of geriatric patients can be divided into four groups according to
the cause of their occurrence: caused by the characteristics of the patient's body; caused by concomitant diseases; caused by
treatment; due to the specifics of the provision of medical care.

Conclusion. Applicants and healthcare professionals should take rational and risk-proportionate measures to minimize
the impact of risks on the effectiveness and safety of pharmacotherapy, especially when it is carried out in vulnerable cohorts
of patients, including gerontological ones. Important, but unfortunately not yet frequently used in real clinical practice,
risk minimization tools include the “START/STOP Criteria’, “Biers Criteria” or “FORTA List”, the implementation of which
should become an effective factor in improving the quality and safety of pharmacotherapy in geriatric patients

Keywords: geriatric patients, adverse effects of pharmacotherapy and their causes, risks, risk factors, risk minimization
measures (RMM), START/STOP criteria, Beers criteria, FORT-list.
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Background. Takayasu arteritis (TAK) is a rare autoimmune vasculitis that primarily affects the aorta and its main branches,
particularly the coronary arteries, which can significantly worsen a patient's prognosis. Undiagnosed TAK is common in young
women and can lead to acute myocardial infarction (AMI), a potentially life-threatening condition.

Aim. The aim of this review was to analyse current data on the incidence, clinical course, diagnosis, treatment and prognosis
of patients with TAK and AMI. Increasing the awareness of general practitioners, cardiologists and rheumatologists about the
importance of early recognition and treatment of patients with TAK and AMI will improve the prognosis of patients.

Materials and methods. We performed the online literature search using PubMed and Scopus to collect articles on AMI in
TAK published from 2013 to 2024 that were available in open access. The combinations of the following keywords “coronary
angiography”, “myocardial infarction”, “myocardial revascularization”, “percutaneous coronary intervention’, and “Takayasu ar-
teritis” were used. Two reviewers received and evaluated all articles independently. After excluding duplicates, all articles were
checked for relevance. Articles without related content, studies on pediatric patients, in vitro studies, and experimental models
were rejected as exclusion criteria.

Results. TAK is a significant cause of AMI in young patients, particularly women, with an incidence of 3,4-34,0 %. Coronary
artery lesions in TAK can result in sudden death, and AMI can be the first manifestation of TAK. The condition is characterized
by lesions in the ostia and proximal segments of the coronary arteries. Early diagnosis and treatment, especially in young indi-
viduals with anginal pain and systemic inflammation, are essential to reduce morbidity and mortality.

Conclusion. AMI can occur in young patients as a sight of systemic vasculitis, including TAK. TAK is a more frequent
reason of AMI than recognized before, especially in young women. Coronary vasculitis, as an unrecognized sign of TAK, can
be life-threatening. Early diagnosis and appropriate treatment, including immunosuppressive therapy, can prevent significant
morbidity and mortality.

Keywords: coronary angiography, myocardial infarction, myocardial revascularization, percutaneous coronary interven-
tion, Takayasu arteritis.
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Background. Takayasu arteritis (TAK) is a
rare autoimmune vasculitis that primarily affects
the aorta and its main branches, particularly the
coronary arteries [1]. TAK has long been consid-
ered a rare disease mostly affecting the Far East-
ern population. However, recent studies show
that it occurs in all ethnic groups worldwide with
increasing prevalence rates [2]. The annual inci-
dence was 0.8 per million and the prevalence was
7,5 per million according to the results of an open
retrospective matched cohort study using a UK
primary care database (IQVIA Medical Research
Data) [3]. The average annual incidence of TAK in
the nationwide population-based study in Korea
was 0,24 per 105 people and the prevalence was
2,82 per 105 people. [4]. The study by Watanabe et
al. demonstrated that TAK developed at the age of
18-40 years [5], and young women are more likely
to be affected [5, 6], especially those of Asian de-
scent, and the ratio of women to men was 1:5 [5].

The etiopathogenesis of the inflammatory pro-
cess in TAK remains largely undefined [7]. In-
flammation of the arteries leads to thickening of
their walls, fibrosis and stenosis or occlusion [8,
9], thrombosis [9], and destruction of the elastic
and muscular layers may occur, which causes an-
eurysm formation and dissection [9]. Ucar et al.
found a strong association of TAK with acceler-
ated atherosclerosis [10]. Endothelial dysfunction
[11] and platelet activation [12] have been detect-
ed in patients with TAK. Literature data suggest
that arterial stenosis is more common than arterial
aneurysms in TAK [13].

Clinical manifestations of TAK are diverse and
depend on the localization of the affected arteries
and the degree of their damage [7, 14, 15]. The first
symptoms of TAK are nonspecific. Early diagno-
sis requires clinical awareness and high suspicion
of this disease [6]. Vascular lesions are challeng-
ing to detect on initial presentation, making the
TAK diagnosis rather complex [15]. According
to the recommendations of the European Alli-
ance of Associations for Rheumatology (EULAR),
key symptoms such as new onset or worsening of
limb claudication, weight loss >2 kg, subfebrile
temperature, fatigue, night sweats, myalgias, ar-
thralgias, arthritis, severe abdominal pain, stroke
seizures (non-hypertensive), fainting, dizziness,
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limb paresis, AMI, angina, acute visual symptoms
(amaurosis fugax or diplopia), and essential clini-
cal examination findings (hypertension, new pulse
loss, different pulse, bruits, carotidynia) indicate
TAK activity [16].

TAKs have a high morbidity and mortality
rate in young patients, especially from ischaemic
complications [17]. In patients with TAK, cardi-
ac pathology is the major cause of morbidity and
mortality [3, 4]. Coronary artery lesions (CAL)
are the cause of poor prognosis and high mor-
tality [18]. TAK can lead to fatal events, includ-
ing those caused by CAL [7], even in infants [19].
CAL is typical in patients with TAK and occurs in
4,6 to 58,2 % of cases [13, 20-24]. Comarmond et
al. showed that although the risk of cardiovascu-
lar events was similar between TAK patients and
controls, the prevalence of myocardial ischemia
was over five times higher among TAK patients
(p=0,002) [25].

Undiagnosed TAK is often found in young
women and it can be the cause of acute coronary
syndrome (ACS) [26, 27]. Meta-analysis of 35
studies (3262 patients with TAK) found that the
average delay in diagnosis of TAK from the onset
of symptoms ranged from 2 months to 7,6 years
[17]. Timely diagnosis of TAK and appropriate
treatment are essential to prevent severe complica-
tions and improve prognosis [6, 27, 28].

Aim: to analyze current data on the incidence,
clinical course, diagnosis, treatment, and progno-
sis of patients with TAK and AMI. Increasing the
awareness of general practitioners, cardiologists,
and rheumatologists about the importance of early
detection and treatment of patients with TAK and
AMI, will improve the prognosis of patients.

MATERIALS AND METHODS

The review was performed as a literature search
using PubMed and Scopus to collect articles on
acute myocardial infarction in TAK published
from 2013 to 2024 that were available in open ac-
cess. The combinations of the following keywords
“coronary angiography”, “myocardial infarction’,
“myocardial revascularization”, “percutaneous
coronary intervention”, and “Takayasu arteritis”
were used. Only articles investigating TAK with at
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least one severe ischemic complication were con-
sidered for inclusion. We included case reports,
original papers and review articles investigating
TAK that were available in open access. We ex-
cluded articles (i.e., studies and case reports) on
other vacuities and other types of articles such as
notes, conference papers, letters, animal studies,
short surveys, editorials, and author responses.
Two reviewers received and evaluated all articles
independently. After excluding duplicates, all ar-
ticles were checked for relevance. Articles without
related content, studies on pediatric patients, in vi-
tro studies, and experimental models were reject-
ed as exclusion criteria.

RESULTS

AMI is rare in young women, but TAK can be
one of the reasons for its development. In young
females with chest pain typical for ACS, systemic
vasculitis, including TAK, should be considered
[29]. Timely diagnosis and prompt treatment may
improve long-term prognosis. [16, 18]. Patients
with TAK have an increased risk of severe isch-
emic complications, such as stroke and AMI [17].
TAK cohort rates of AMI and stroke were 3,4 %
and 11,4 %, respectively, and total major ischaemic
complications were 13,8 % [30]. The incidence of
AMI in TAK according to literature data is 3,4-
34,0 % [17, 20, 30-33] (Table 1). Careful monitor-
ing and proactive management are required given
the significant burden of major ischemic compli-
cations of TAK [30].

Table 1

Incidence of acute myocardial infarction in Takayasu arteritis

Authors, Countr Stud Number of | The mean age (years + | Female, | Incidence of
years Y Y patients, n SD) % AMI, %

The average age at 24,4; previous

Sun et al., ) . the onset of cardiac AMI - 8,9

2013 [20] China Retrospective 587 symptoms was 80,0 (out of 45
43,5+13,5 patients)

Furuta et al., | United Retrospective Age at diagnosis - 29,2

. . 23 78,0 13,0

2015 [31] Kingdom | observational (age range 6,9-64,1)
Mean age at symptom

Kim et al., . onset or diagnosis

2018 [17] Canada Meta-analysis 3262 ranged from 10 to 49 >70,0 |34
years

Yoanetal, | o, Retrospective 141 |357+16,9 773|121

2020 [21] P D : :

Retrospective
Khan et al., . Cross- 16,7 (patients
+
2022 [32] Pakistan sectional 18 35,94%2,7 72,0 with ACS)
analysis

Huo et al., Retrospective 36,5+12,3 (the mean

2022 [33] age at symptom onset),

China 1580 38,8+12,3 (the mean 85,1 34,0 ((.)ut of
age of onset of cardiac 94 patients)
ischemia)

Luetal, : Single-center, 37 (age range 26-47)
2023 [30] China large cohort 703 8393 |34
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According to Cavalli et al, in young women un-
der 40, presenting to the emergency department
with acute ischemic heart disease, the following
causes were identified: coronary atherosclerosis in
60 %, TAK in 10 %, vasospasm in 7,5 %, sympath-
omimetic drug abuse in 7,5 %, coronary artery
dissection in 5 %, and Takotsubo cardiomyopathy
in 2,5 %. The proportion of patients with TAK was
higher than with more well-known causes, name-
ly, vasospasm [26]. Most CALs are localized in the
ostia or proximal segments of the coronary arteries
[22, 24, 33], and increase the risk of cardiac death
due to arrhythmias and myocardial ischaemia
[7]. Rarely, AMI can present as the first manifes-
tation of TAK (Table 2) [27, 34-38]. Wilson et al.
described three cases of chest pain in adolescent
girls due to the development of acute myocardial
ischemia as a result of TAK and CAL with different
disease courses, resulting in different treatments,
including heart transplantation. TAK is rare in
childhood and should be considered in any ado-

lescent girl with systemic inflammation and chest
pain typical of AMI [35].

The development of cardiogenic shock resulting
from CAL (99 % ostial obstruction in the left main
coronary artery, LMCA) as the first manifestation
of TAK was reported [39]. The case of a 29-year-
old man with inferior wall AMI secondary to triple
vessel coronary artery dissection (left anterior de-
scending artery, LAD; left circumflex artery, LCX,
and right coronary artery, RCA) was published by
Tahtouh R. et al. During further examination, the
patient was diagnosed with TAK [40].

Hlavaty et al. noted that CALs in the ostium
or proximal segments of the coronary arteries
were the main risk factors for sudden death due
to arrhythmias. The authors describe the case of
the sudden cardiac death of a 15-year-old girl
who sought medical care after an episode of syn-
cope shortly before death. The autopsy revealed
that three major coronary arteries had multiple
lesions of the proximal segments, corresponding

Table 2
Cases of acute myocardial infarction as the first manifestation of Takayasu arteritis
Coronary
Author, Ge.nde‘r ECG Diagnosi . artef'y
ears patient's, changes S imaging Treatment Outcome s
y age data with
visualization
ST-segment AMI without CABG, aspirin,
. ST-segment .
depression - 70-90 % clopidogrel,
elevation, .
, by 2-3 mm . LMCA enoxaparin,
Allaoui, | Female, |, complica ted . . .
2017 [27] | 30 years inV -V, by cardioge stenosis of furosemide, ACEi, NA
leads, T-wave | / 16-20 mm in | beta-blockers,
) . nic shock, ;
inversion in . length prednisone,
and clinical
V.-V _leads methotrexate
5 death
Middle
AMI segments Primary PCI
Zhang et ST-segment . occlusion LAD, prednisone, |In 12 weeks, the
Female, > complica ted )
al., 2019 elevation in of the LAD methotrexate, patient had no
34 years by pulmona . . . :
[34] V -V, leads v edema and middle | clopidogrel, aspirin, | chest pain
Y segments of | atorvastatin
the LCX
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1. PTCA and
DES implantation.
1. RCA Pulse therapy
ostium severe | with GC,
ST-segment | ACS of the stenosis. cyclophosphamid .
Female, T . . . No progressi on
13 vears elevation in LV inferior 2. Restenos e. After 4 months of the disease
Y leads III, aVF | wall is of the the treatment
proximal was changed:
RCA infliximab, GC,
and methotrexate.
2. PTCA
Wilson et Extensive
al., 2021 fusiform
(35] aneurysmal
dilation of
LAD and At the age of
LCX with 16, a heart
ST-segment proximal Cyclophosphamid | transplant was
Female, .. . o
14 vears depression in AMI narrowing e, GC, tocilizumab, | performed, as
Y inferior leads of the RCA | mycophenolate an ischemic
and bilobed cardiomyopathy
fusiform developed
aneurysmal
dilation
extending
distally
1. CAG and
IVUS showed
that the RCA
was occluded
with collateral
circulation
3\2;1 z}eli‘;;:ere 1. Primary PTCA in
. the LMCA. Aspirin,
negative clopidogrel
ST-segment remodeling at PIEOBTES
> ) heparin,
elevation in the ostium of .
Zhou et Female, atorvastatin, No
aVR, ST- LMCA. .
al., 2021 22 AMI prednisone, symptoms or
segment 2.1vUS . .
[36] Years .. methotrexate. inflammation
depression in demonstrated
. 2. After 3 months,
other leads progressive :
RCA stenting was
external . )
. implantation
elastic
membrane
enlargement
of the LMCA
ostium at
3and 15
months post-
initial PTCA
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Good general
v(i;c’ocleltﬂ;;) ST-elevated E:rowin DES implantation condition, with
” | Female, AMI of the & in the LAD. regression of all
2022 - . of the ostial . .
51 years anterior wall Cyclophosphamide, | the previously
[37] segment of .
LV GC mentioned
the LAD
problems
1.99 %
stenosis in
the ostium of | 1. DES implantation
ST-segment LMCA. in the LMCA. GC
elevation 2. Within and folate reductase
in the aVR Non-ST 1 year, inhibitor therapy.
Wang et Female lead and seoment recurrent 2. PTCA was
al., 2023 > | ST-segment gme pain and performed, and NA
16 years . . |elevation
[38] depression in AMI shortness treatment was
leads I, II, 111, of breath initiated with
aVF aVL, and developed, a | an interleukin-6
V,-V. repeat CAG | receptor inhibitor
revealed 90 %
stenosis of the
LMCA stent

Note: ACEi - angiotensin-converting enzyme inhibitor; BMS - bare metal stent; CABG - coronary artery
bypass graft; CAG - coronary angiography; DES - drug-eluting stent; GC - glucocorticoids; IVUS -
intravenous ultrasound; LAD - left anterior descending artery; LCX - left circumflex artery; LMCA - left
main coronary artery; LV - left ventricle; NA - available; PCI - percutaneous coronary intervention; PTCA -
percutaneous transluminal coronary angioplasty. RCA - right coronary artery

microscopically to TAK [7]. Notably, TAK can be a
life-threatening disease, including in infants. Wang
E.L. et al reported the sudden death of an 8-month-
old girl due to bilateral ostial stenosis of the coro-
nary arteries [19].

A case of TAK in a 26-year-old patient with se-
vere refractory CAL, causing two ACS and multiple
recurrent angina episodes was described by Cobi-
linschi C.O. et al. Despite being on full immuno-
suppressive therapy, the patient has undergone two
aortic-bifurcated carotid bypasses, multiple inter-
ventional procedures with stent placement, balloon
angioplasty, and up to ten recurrent in-stent reste-
noses requiring repeat interventions [41].

It is important to note that isolated coronary
TAK is very rare. Clemmensen et al. described a
case of TAK in a previously healthy 22-year-old
woman with AMI complicated by cardiogenic
shock requiring temporary mechanical support
and, subsequently, urgent heart transplantation.
Signs typical of TAK were found in the histomor-
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phologic examination of the explanted heart in the
left coronary artery [42]. Tokunaga C. et al report-
ed about localized TAK in a 19-year-old woman
who was admitted with ventricular fibrillation to
the emergency room. She underwent percutane-
ous coronary intervention (PCI) as emergency
CAG detected ostia stenosis of the LMCA up to 99
%. Since the patient was diagnosed with ischemic
cardiomyopathy that developed after AMI, she
was implanted with an extracorporeal left ventric-
ular assist device. After confirming the absence of
systemic inflammation, it was replaced with a Jer-
vik 2000 as a bridging device for transplantation.
After 39 months, orthotropic heart transplanta-
tion was performed [43].

Diagnosis. Physicians should consider TAK in
the differential diagnosis of chest pain in young
women [39]. Early diagnosis of TAK can be dif-
ficult due to the lack of specificity of systemic
inflammatory manifestations at the onset of the
disease and the asymptomatic course before devel-

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayxa Ypainu, 2025, Vol. 21, Ne 2



Takayasu arteritis as a cause of acute myocardial infarction

oping ischemic complications [44]. The 2018 EU-
LAR guidelines state that in case of suspected TAK,
the patient should be referred to an experienced
center for an examination that includes large-di-
ameter vessel imaging [16]. American College of
Rheumatology/EULAR 2022 classification criteria
are used to diagnose TAK [45].

Patients with TAK often have elevated levels of
acute phase reagents, particularly erythrocyte sed-
imentation rate and C-reactive protein [20]. Ac-
cording to the findings of Li J. et al. the level of
high-sensitivity C-reactive protein was higher in
the group with TAK and heart disease compared
to the group of patients with TAK without heart
involvement (p = 0,017) [24].

Based on the 2018 EULAR guidelines, magnet-
ic resonance imaging is the first-line tool for TAK
diagnosis, while alternative methods include com-
puted tomography or positron emission tomogra-
phy and ultrasound. For the diagnosis of TAK, con-
ventional angiography is not suggested. It has been
replaced by the above-mentioned vascular imaging
techniques [46]. The main indication for conven-
tional angiography in large vessel vasculitis is inter-
ventions such as angioplasty or stenting [47].

Liu et al. retrospectively analyzed the clinical and
angiographic data of 6 patients with TAK manifest-
ed by AMI. LMCA lesions were detected in 83,33 %
of cases, LAD - in 33,33 %, LCX - in16,67 %, and
RCA -in 66,67 % [48]. Cardiac magnetic resonance
imaging with late gadolinium enhancement detect-
ed coronary artery disease in 25,9 % and AMI in
22,2 % of patients with TAK [25].

Treatment. The management of patients with
ACS should follow the recommendations of the
European Society of Cardiology (2023) [49]. With-
out appropriate control of systemic inflammation
with immunosuppressive drugs, however, disease
progression is inevitable, regardless of interven-
tional or surgical treatment [35].

GC is the core of therapy to induce and main-
tain remission of TAK, and non-biologic dis-
ease-modifying agents in combination with GC
should be given in all patients with TAK. Tocili-
zumab or tumor necrosis factor inhibitors may be
considered in case of relapse or refractory disease
despite treatment with conventional disease-mod-
itying antirheumatic drugs. It is recommended
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that adjunctive therapy with conventional immu-
nosuppressive drugs need to be considered when
TAK is diagnosed. The patient's comorbidities or
contraindications should determine the choice of
a specific immunosuppressive agent [16].

It is essential to focus on evidence of the impact
of immunosuppressive treatment on CAL in TAK.
The literature reports a decrease in coronary ostial
stenosis four months after starting combined ther-
apy with GC and tocilizumab [28]. Zhou et al. also
noted that negative remodeling might be revers-
ible in patients with TAK through percutaneous
transluminal coronary angioplasty (PTCA) and
long-term immunosuppressive medication [36].

Endovascular and surgical interventions. The
best myocardial revascularization strategy for pa-
tients with TAK and AMI is debated [36]. The up-
dated EULAR guidelines state that elective endo-
vascular interventions or reconstructive surgery
should be performed during sustained remission.
However, arterial dissection or critical vascular
ischemia needs an emergency surgical interven-
tion [16].

Interventional procedures are recommended
in the inactive stage, as the presence of inflamma-
tion in patients with TAK can lead to stent rest-
enosis and require repeated procedures [21]. The
incidence of MACE was higher in TAK with CAL
in the active disease in comparison with the stable
inactive one [50].

Liu et al. emphasize that in AMI, urgent PCI
is the primary treatment which is highly effective
and safe and is the first option for management
in case of hemodynamic instability. However, the
risk of acute reocclusion and long-term target ves-
sel restenosis is significant with PTCA alone. The
long-term restenosis incidence is also high after
bare-metal stent (BMS) implantation. The place-
ment of a drug-eluting stent (DES) can inhibit in-
timal proliferation and the advancement of vessel
wall fibrosis so that the restenosis rate is substan-
tially lower compared to PTCA and BMS implan-
tation [48].

Coronary artery bypass grafting (CABG) is the
preferred method of myocardial revascularisation
compared with interventional therapy, which has
been linked to a significantly increased re-inter-
vention rate in CAL [21].
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Wang et al. showed that during a median fol-
low-up period of 4,5 years, 42,1 % of patients with
TAK and significant coronary stenosis experienced
at least one of the MACEs defined as a composite
of cardiac death, myocardial infarction, and cor-
onary revascularization. The long-term incidence
of MACE and re-vascularisation was significantly
more frequent in the patients with PCI in com-
parison to the CABG and medical therapy groups.
The CABG and medical therapy groups had simi-
lar cumulative rates of MACEs and subsequent re-
vascularization. Independent predictors of MAC-
Es were active disease at initial examination and
PCI [51]. Although, Zhang et al. highlighted that
primary PCI was an essential and effective meth-
od of revascularization in AMI and TAK, and ap-
propriate immunosuppressive treatment improves
long-term outcomes [34].

Prognosis. All-cause mortality was higher
in patients with TAK in the analysis of survival
during 15 years of follow-up. Multivariate analy-
sis showed that TAK and coronary artery disease
were associated with decreased survival [52]. Ac-
cording to the study by Egebjerg et al. in a Dan-
ish nationwide cohort study, mortality was statis-
tically increased in TAK compared to the control
during the first three years of follow-up, but not
after more than three years. The risk for major car-
diovascular events was significantly higher in pa-
tients with TAK in comparison with the general
population, both for<3 years (HR 12,0, 95 % CI:
3,8-37,0) and >3 years (HR 7,6, 95 % CI: 2,8-21,0)
[53]. Based on the study data, the survival rate of
patients with TAK after 1, 2, 5, and 10 years was
97,34 %, 96,05 %, 93,93 % and 89,23 %, respective-
ly. In most cases, the causes of death were cardio-
vascular diseases (heart failure, AMI, stroke) [54].

CONCLUSIONS

AMI can occur in young patients as a sight of
systemic vasculitis, including TAK. TAK is a more
frequent reason of AMI than recognized before,
especially in young women. Coronary vasculitis,
as an unrecognized sign of TAK, can be life-threat-
ening. In patients with suspected TAK, the pres-
ence of nonspecific systemic symptoms, coupled
with the absence of a palpable pulse or ischemic
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manifestations, should prompt further evalua-
tion through imaging studies of large and medi-
um-sized vessels to confirm the diagnosis. Early
diagnosis and appropriate treatment, including
immunosuppressive therapy, can prevent signifi-
cant morbidity and mortality. It is important that
conduct further investigations to optimize the
management of patients with TAK and AMI to en-
sure a more beneficial prognosis.
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APTEPIIT TAKASCY AK IPUYMHA TOCTPOI'O IHOAPKTY MIOKAPIIA
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AxryanbHictb. Aptepiit Takascy (ATK) - ume pigkicHMit ayTOIMyHHMIT BaCKYJIT, KU Bpa>kae IIepeBaKHO aOpTy Ta
ii ocHOBHI rinKy, 30KpemMa, KOpOHApHi apTepii, 0 MO)Ke 3HAYHO MOTipIINTH IporHo3 nanienTis. HemiarnocroBanmuit ATK
HepizKo 3yCTpidaeTbcs Y MOJIOUX >KIHOK i MOXke OYyTI PUYMHOIO rocTporo iHdapkry miokappa (I'IM), norenuirHo He-
0e3IIeYHOTO IJI XKUTTA CTaHYy.

ITinb: aHaIi3 Cy9acHMX JAHUX OO MOMIPEHOCTI, KTiHIYHOTO Iepebiry, JiarHOCTHUKIL, TIKyBaHHs Ta IIPOTHO3Y MAalli€H-
tiB i3 ATK ta I'IM. ITigBuienss o6i3HaHOCTI /TiKapiB 3arajabHOI IPAKTUKM, KAP/i0/IOriB Ta PEBMATOJIOTIB 1[0/{0 BaXX/IMBO-
CTi paHHDBOI AiarHOCTMKM Ta JiKyBaHHA nanieHTiB i3 ATK ta ['IM cipusATiMe MOKpalleHHIO IIPOTHO3Y MAIiEHTIB.

Marepianu ta metopu. [IpoBefieHo oIy stiTeparypn 3 BuKopuctanusam 6as gaunx PubMed ta Scopus st 36opy cra-
et ipo I'IM mipu ATK, omry6rikoBanux 3 2013 p. o 2024 p., mo 6y gocTymHi y Bifkpuromy gocryri. Bukopucrosysam
KOMOiHaNil TaKMX KIIOYOBMX CJIiB: «KOpOHapHa aHriorpadis», «iHdapkr miokappa», «peBacKy/Lapusalisa Miokapaar, «de-
pesIKipHe KOpOHapHe BTPYYaHHA» Ta «apTepiit Takasacy». [IBa aBTOpM OTpyMamM Ta OLiHM/IN BCi CTATTi He3aIeXXHO OIVH
Bifg ognoro. ITicis BukrodeHust gy6mikaris, Bei cTarti 6ynu mepesipeni Ha peneBanTtHicTb. CrarTi 6€3 cropifHeHOro 3Mi-
CTY, IOC/II/PKEHHSA HA NiTsX, JOC/IIIPKEHH in Vitro Ta eKCriepuMeHTa/IbHi MOJei 6ym/1 BifIXWJI€eHi AK KpUTEpPil BUKITIOYEHHA.

Pesynbratn. ATK € ocHoBHOW npranHoro ['TM y Monofux nanieHTiB, 0co61MBO XiHOK, 3 4acToTOM0 3,4-34,0 %. Ypa-
JKeHH: KopoHapHux aprepiit mpu ATK moxe 6yTu npuumHoo pantosoi cMepTi, a ['TM mMoxxe 6yTi neprum npossom ATK.
3axBOPIOBAHHS XapaKTePU3Y€ETbCA YPaskeHHAM YCTA Ta MPOKCUMAIbHIIX CETMEHTIiB KOPOHApHNMX apTepilt. PanHsa fmiarnoc-
tuka ta mikysanHA ATK, oco6miBo y Momonyx oci6 3 aHriHO3HUM 60JIeM Ta CUCTeMHUM 3allaJIeHHAM, € BaXIMBUMUI JiIA
3HIDKEHHA 3aXBOPIOBAHOCTI Ta CMEPTHOCTI.

BucHoBkn. I'TM Mo)ke BMHMKATH Y MONOAVX HAlli€HTIB AK IPOSAB CHCTeMHOTrO BacKymity, B Tomy uncai ATK. ATK e
6inbi gacroro npuanHow I'IM, HiX BU3HaBanocA paHille, 0c06MMBO y MONIOAVX XiHOK. KopoHnapHmit BackyliT, Ak Hefia-
rHocToBaHmit mposas ATK, moxxe 6yTM HeOe3eyHnM I >KUTTA. PaHHA JiarHOCTMKA Ta BifgIIoBigHe JMiKyBaHHSA, BK/IIOYaI0-
4J1 IMyHOCYIIPECUBHY Tepallilo, MO>KYTb 3aII00irTy 3HaUHill 3aXBOPIOBAHOCT] Ta CMEPTHOCTI.

Kimrouosi coBa: xoponapHa anriorpadis, iHpapkT Miokapaa, peBacKyrapusalia Miokapyia, 4epesIiKipHe KOpOHapHe
BTpY4YaHHA, apTepiit Takascy.
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AxrtyanpHicth. Clostridioides difficile—aconiitoBana indexuis (CD-AI) - ne maromoriyHmii cTaH, SKWil BUHMKAE
BHacmigok HagmipHoro posmuoxenHs Clostridioides difficile (C. Difficile) y xuiedHuKy Ha TIi IpUTHIYeHHSA HOPMa/IbHOI
Mikpodmopy i € Hal6IIbII PO3IOBCIOKEHOI0 BHYTPILIHbOMIKAPHAHOKO iH(eKIi€o B CBiTi, IpOTe Ha CHOTORHILIHIN HeHb
3HAYHO 301/IbLIYIOTHCS BUNAAKY i ITo3anikapHAHuX fiapert Bukavkanyx C. difficile.

Iinb: mpoBecTM OINAX iCHYIOUMX KIiHIYHMX peKOMEH[alliil Ta JiTepaTypu LIOA0 3MiH B eMifieMiONOTiYHMUX [aHUX,
0co6MMBOCTel KTiHIYHOTO Iepebiry Ta crieludivHol fiarHOCTUKY, BUSHAUEHH CTYIIEHIO TSDKKOCTI Ta Cy9acHMX MiIXOfIB 10
nixyBaHHsa CD-AL

Martepiamn Ta Metomu. IIpoBemeHo cucremaTmunmit orsay nmiteparypu wopo Clostridioides difficile-aconiitoBanoi
indexuii Ha OCHOBI JOCTIHKeHDb, ONyO/IiKOBaHMX V Hepiof 3 2020 mo 2024 pik, yepes 6as3u ganux PubMed, Medscape, UpTo-
Date, ESCMID library; mpepcraBieHo OHOBJIeH] pekoMeHalil MpoBifHUX HayKoBuX acorianiit (IDSA/SHEA, ESCMID, ACG)
OO cydacHol crenmdidHOl AiarHOCTUKY, (HaKTOPIB PU3MKY, KPUTEPilB TSHKKOCTI 3aXBOPIOBAHHS Ta BeleHH: IAl[i€HTiB i3
ITi€10 TTATOJIOTIEO.

Pesynpratn. C. difficile - acorjiitoBana iHdek1iis € IPOBiFHO0 IPUYMHOI BHYTPIUIHbOMIKAPHAHUX iH(EKIIl, cleKTp
KJTiHIYHMX IPOABIB Bapiloe Bif 6akTepioHOCIICTBA JO THKKUX opMmi (PynbMiHaHTHMX) HOPM, @ TAKOXK XapaKTePU3YETHCS
BIUCOKVMM pPUSMKOM pO3BUTKY peunpuiB. CydacHi emifeMionoriuni faHi cBifidvaThb NIpo IepeBaKaHHA B CTPYKTYPpi
3aXBOPIOBAHHSA KiZIbKOCTi Mo3aiKapHAHMX BuUIajKiB. @axkropy pusuky posBuTtky CD-Al MOXYTb 3MiHIOBAaTHCA 3a/I€XKHO
BiJj TOTrO, UM JifleThCs PO MEPBUHHMIA €I1i307] 3aXBOPIOBAHHS, PELIVB, TDHKKIIT a00 yCKIafHEeHWiT epeOir, Ym meTanbHuit
Hacmigok. IIpy nosBi y malieHTiB giapeifHOro CMHAPOMY, OO0 B XMBOTI Ta TapsiuKy Ha TIi IPUIIOMY aHTHOI0THKOTepaItil,
a60 Brpomomx 10 TYDKHIB mica I 3aBeplleHHs, C1if Ipoiitn obctesxxenHs Ha HasaBHIcTH C. difficile y kani, abo 1 TokcuHiIB
3aJI1 CBOEYACHOI JIarHOCTYMKM Ta MOYATKy CIelydivyHOro NiKyBaHHA 3 METOI0 3aNo6iraHHA pelyiuBaM i MOKpalleHHS
porHo3y. PosrysHyTi cxemu cydacHoro aHTu6akTepiriHoro nikysanus C. difficile - aconiiopanoi iHdekuil difakcomirHoM,
BaHKOMIIIMHOM, MiClie 3aCTOCYBaHHA METPOHIIa30y Ta Tairelukiiny. Takox IIpoaHai3oBaHa e(eKTUBHICTD MIAXOAIB O
npodiTaKTUKY PElVANBIB - BUKOPVMCTAHHA MOHOK/IOHATbHMX aHTUTIN (6e310TOKCyMab) Ta TpaHCIUIAHTAIiA (eKambHOI
Mmikpobiotu («Rebyota», «Vowst»), ki mokasam BUCOKY eheKTUBHICTb.

BucHoBKu. 3a [aHMMM JTEpPaTypy, 3pOCTa€ KUIbKICTb MalieHTIiB 3 mosamikapHsaHumu ¢opmamu CD-Al, mopiBHAHO 3
BHYTPilIHbONIKApHAHMMY Bunagkamu. OcHoBHUMM (pakTopamu pusuKy iHdekil € moxymii BiK, IIpuiioM aHTHOaKTepilitHIX
IIpenaparis i cTallioHapHe MiKyBaHHA. PaHHA fiaTHOCTMKA Ta JIiKyBaHHA BifTIOBiIHO MO KMiHIYHMX peKOMeHJallill MalTb
BuUpilllajibHe 3Ha4YeHH:. 3TiIHO CYYaCHMX peKoMeHpauii, migxomm po nikyBanua C. difficile sasnanu 3miH, meperimrosim
BiJj TOIIepeHbOr0 CTaHAAPTHOTO METPOHINA30/1y O BAaHKOMILMHY a60 (ifmakcoMiliMHy fSK MeTOZRIB JKYBaHHS IepuIoi
7iHii, AKi IpoeMoHCTpyBamM epeKTUBHICTD Ipy NMepBUHHMUX elizofgax CD-Al mpoTe He yCyBarOTb OCHOBHUIT 3a/IMIIKOBUI
mucbakTepios, KMl MO)Ke NPU3BECTV O IPOPOCTAHHA CIOP Ta pelyauByiouol iHdekuii. BifHOBIEHHA KUIIKOBOTO
Mikpobiomy (TpaHCIUIaHTanis ¢ekambHOi Mikpob6ioTy) micisa aHTMOIOTHMKOTepamil abo BUKOPUCTaHHS 0e3/10TOKCyMaly
Pa3oM 3i CTaHAPTHUMM aHTUOIOTUKAMU € BOXIMBUMU 3acobamu i 60porbbu 3 perpuayBamu CD-Al, sAki mokasanu cBoto
eeKTMBHICTb Ta Oe3IeYHICTD.

KmouoBi crmoBa: C.difficile-aconifioBana indexuis, crenudiuHa piarHocTuka, aHTMOakTepiliHa Tepalis, KIiHIUHI
PeKOMeH ALl
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Axryanbnictb. Clostridioides difficile (panimre
Clostridium difficile) - acomniitoBana indexuis
(CD-AI) - 1je maTo/IoriyHmit CTaH, AKUI1 BUHUKAE
BHACTITOK HagMipHoro po3mHoxeHHs Clost-
ridioides difficile (C. difficile) y xuuieynuky Ha
TIi IpUTHIYeHHs HOpManbHOI Mikpodopn 3
YIIKOJPKEHHAM C/IM30BOI OOOJIOHKM TOBCTOTO
KMIIKIBHMKA, 110 NPU3BOAUTH [O BUHMKHEHHSA
miapei, 600 B >KMBOTI Ta, Y TSKKUX BUITAZIKAX,
[0 PO3BUTKY IICEBIOMEMOpPAHO3HOTO KOJITYy Ta
tokcuyHoro Merakonony. C. difficile 3asBuuaii
KOJIOHI3y€ LTYHKOBO-KUIIKOBUIA TPaKT
HOBOHAPOJKEHNUX CCaBIIiB (Y T.4. TIO[[HN), IPOTE
y Mipy [OpOCHilIaHHA, 31 3MIHOI Xap4YyBaHHA,
KUIIKIBHMK 3ace/sl0Th Pi3HI MiKpoOHI Bmam, i
C. difficile mocrymoBo BuricHserbcs [2]. Llei
IpoLeC BIiJOMUII AK CTIMKICTb [O KOJIOHI3allil,
Ko/ Jobpe po3BMHeHa MiKpobioTa 3abesmeuye
3axucT Bix HapMmipHoro posmHoxenHs C. Diffi-
cile Ta Bupo6nenHus Hewo TokcuHiB [3]. CyuacHe
aKTMBHE BYKOPVICTAaHHA aHTUMIKpOOHMX
IIperapaTiB CTBOPIOE YMOBM B KMIIKiBHUKY, fie C.
difficile mo>xe akTMBHO po3MHOXyBaTucs. 3 1950-
X pOKiB aHTMOIOTMKY IIMPOKO 3aCTOCOBYBA/INCS
VI CTUMY/IIOBAaHHA POCTYy Ta HpodiIakTuKu
indexuin y TtBapmH. Y 1990-x pokax 6yrno
JO3BOJICHO ~ BUKOPMUCTAHHA  IjepasoCcIopyHiB
VI TBapMH 3 DKe, W0 CIPYIO POPMYBaHHIO
TBapuHHOro pesepsyapa mia C. difficile [4]. o
nodarky XXI cTomiTTA movacTillany BUIALKA
3a0py/JHEHHs IPOAYKTIiB XapyyBaHH: Ta JOBKI/IIA
6akrepismu C. difficile [5, 6, 7]. Cy4achi TexHoorii
IIOBHOTEHOMHOI'O CEKBE€HYBAaHHA IIOKa3ajy, W10
6arato mrramis C. difficile Big moneit, TBapus, xiTa
HaBKO/IMIIHBOTO CEPENOBMILA MAalOTh TE€HETUYHY
CXOXICTb, 1110 BKa3y€ Ha MOXX/IMBI NUIAXY Ilepefadi
indexuii Mk TBaprHamu Ta moabmu. Lle cBigunTh
IIpO IIOTEHIIiVIHY 300HO3HYy 1 AHTPOIIOHO3HY
nepefady 4epes 3apakeHy DKY Ta HaBKOJIMIIHE
cepefoBMilie Ta BUCOKY MIMOBIPHICTD IIOSABM HOBUX
mramiB C. difficile [8] Ta cTBOpIOE yMOBU s
301/IbIIEHHS Ki/TbKOCTI I03a/liIKapHAHUX BUIIAZIKIB
3axBoploBaHHA. Takum umHOM, CD-Al Ha
CbOTOJIHINIHIN IEHb € OHIEI0 3 HAMITOLIVPEHIIIO0
NPUYNHOI0 Aiapel — AK BHYTPINIHbOMIKApHAHOIL,
TaK i mosanikapHsaHoI [9].

Iinp: nmpoBecT OINAL iCHYHOYMX KIiHiYHMX
peKOMeHJali Ta JlTepaTypu IOAO  3MiH
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B ENifeMiOJIoOriYHMX JAaHUX, OCOOMMBOCTEN
K/TiHIYHOTO nepebiry  Ta criendivHOi
INiarHOCTMKM, BM3HAYEHHA CTYIIEHIO TAXXKKOCTI,
CY4YacHMX IifxofiiB fo nikyBaHHA CD-AL

MATEPIAJIVI TA METOIV

CucremMaT4Huil OINIAA JIiTEpaTypyu UIORO
Clostridioides difficile-aconiioBanoi indexuii
O0yl10 TpOBeNEHO Ha OCHOBI  JIOCTi/KeHb,
omy6ikoBaHux y nepiop 3 2020 no 2024 pix. [Ins
IIOIIYKY JDKEepel BUKOPUCTAHO K/IKYOBI CIOBa,
taki sk Clostridioides difficile infection, Pseudo-
membranous colitis Ta fecal microbiota transplan-
tation, uepes 6asu gannux PubMed, Medscape, Up-
ToDate, ESCMID library; npoBezeHo nmopiBHAHHSA
MiJXOAIB [O JIIKYBAaHHA Ha OCHOBI OHOBJIEHMX
peKOMeHallill MPOBIJHMX HAayKOBUX acoljialin
(IDSA/SHEA, ESCMID, ACG) mjopo cydyacHoi
criendivyHOi miarHOCTUMKM, (AKTOPIB PUBKUKY,
KpUTEPIIB TAXKKOCTI 3aXBOPIOBAHHA Ta BEIEHHA
MAalliEHTIB i3 IIi€F0 AaTOJIOTIEIO.

Ha mepumomy ertami Bimibpano 540 mxeper,
13 AKMX 10 aHa/Ii3y BK/IIOYEHO 46 OpUTiHaIbHUX
HAayKoOBUX cTaTell. Yci ob6pani pocimimpkeHHA
BifimoBifjanmu Kpurepisam: myo6sikaril aHIIiIChKOIO
MOBOIO, HaABHICTb paHAOMi30BaHUX
KOHTPO/IbOBAaHNX BMIPOOyBaHb Ta  OILliHKa
CYy4YaCHUX IIi/IXO/IB 10 I1arHOCTUKY Ta MiKyBaHHA
ingexuii. KirogyoBumu acekramu aHamisy cramm:
epekTuBHiCTP  aHTUOaKTepianbHOI  Teparii,
BKIIOYaoYyM  QigakcomMiuMH i  BaHKOMILMH,
METPOHIa30JT; npodinakTrka penuauBiB
3a JIOIIOMOTOI0  TpaHCIUTaHTauil  dekaabHOI
MiKpo06ioTy a60 BUKOPUCTaHH: 0e3710TOKCyMaoy.

PE3V/IBTATU TA IX OBTOBOPEHHA

Emninemionoriyni 0COOMMBOCTI. CD-AI
BBa)ka/jacsd OCHOBHOIO IPUYMHOK BHYTPIIIHbO-
MTiKapHAHUX iHQeKIii 31 3HAYHUM HOIMIMPEHHIM
B YCbOMY CBITi, OXOIUIIOIOYM Pi3HI BIKOBI
Ipyly, a He Juile TPajuLifiHO BU3HAHI Ipymnu
pusuKy (MaLi€eHTV IOXWIOrO BiKy, MaI[iEHTH,
sAKi mepeOyBalOTh Ha CTAl[iOHAPHOMY JiKYBaHHi
abo Ti, XTO OTPUMYE aHTUMIKPOOHY Teparliio)
[9, 10]. BripoBa/pkeHHs 3aXOfjiB KOHTPOIO HaJ
CD-AI (a came iHdekuiiiHNT KOHTPO/D, TirieHa
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PYK, fesiHdekiis mpuMilieHb Ta paljioHanbHe
BUKOPUCTAaHHS aHTMOIOTUKIB) y MeZMYHUX
3aKIa/lax CIPUAIO 3HAYHOMY 3HIDKEHHIO PiBHA
3axBoproBaHOCTi Ha CD-Al, smeHIIyI0OUM pU3NKK
s manieHTiB Ta mepconany [11]. Ianpemis
COVID-19 symoBmia 3MiHM Y [OTpPUMaHHI
mporpaM aHTHOIOTHKOTeparii Ta y BUKOPUCTaHHi
3aco0iB iHAMBiya/IbHOTO 3aXUCTY, 1I]0, 3 OJHOTO
00Ky 3yMOBWIO 3MEHIIEHHA 3aXBOPIOBAHOCTi Ha
BHyTpimHboniKapusany CD-AI [12], a 3 inmoro
3YMOBM/IO  3aHENIOKOEHHA  4Yepe3  HaJMipHe
BUKOPUCTAHHS aHTUOIOTMKIB i ge3iHikyroumx
3ac00iB, 1110 MOYKe IPU3BECTH [0 CEMeKIil CTIMKNX
mramiB C. difficile [13]. Ha cporognimniin meHn
CIIOCTEPIra€TbCA 3HAaYHE 3HVDKEHHs BUIIAJIKIB
BHyTpiluHboniKapHanux CD-AI  wHa  57%,
nopiBHAHO 3 2015 pokoM Ta IepeBa)kKaHHA
Ki/IbKOCTi I03a/TiKapHAHNX BUIIA/IKiB (46% IIpOTH
54%), wo Bigo6paxkeni y 3Biti CDC [14, 15].
Kniniuni mnpossu  indexuii  C. difficile
mocuth Hecnenumdivni. Tumosa cuMnroMaTuKa
MalDKe 3aBXOV BKIKOYAaE BOMAHUCTY [iapero
(3ycTpivaerbcss y ~100% mamieHTiB), 6imb y
xuBOTi (20%), 1O 3a3BUYaAll JIOKAJi3yETHCA
B HIDKHIX Bigjimax ta  rapsuky (30%), o
BUIMara€ UIMPOKOTO JIarHOCTUYHOIO IIiAXOAY
(16, 17]. JlopaTKoBUMMM TIPOSIBAMU MOXKYTb
IIOPYIIEHHA TIeMOJVHAMIiKyi, METeOPU3M, IOsABa
KpPOBi y BUTIOPO>KHEHHAX. TaKo)X Ha IMOBipHICTb
iHpeknil MOXyTb BIUIMBaTK iHAMBiZyanbHi
0cOOMMBOCTI TallieHTa, 30KpeMa HeLOlaBHO
NPUMHATI IIpenapaTy, IPOBEJEHI IpoLesypu
Yy HasABHI CyNyTHI 3axBoploBaHHA. llomepenne
K/IiHIYHE MPUIYLIEHHA, fAKe IPYHTYETbCA Ha
aHaMHesi, QisuKaapbHOMY OI/IAfl Ta creudivYHNX
dakTopax maiieHTa, € KITI0YOBUM /IS IPUITHATTS
pilileHHs po HeoOXixHicTh TecTyBanHA Ha C. dif-
ficile Ta mpaBWIBHY iHTepIIpeTal]il0 TO3UTUBHOTO
pesynbrary. [0 OTpMMaHHA Ppe3y/IbTaTiB TECTy
olliHKa JMOBIpHOCTI iH(]iKyBaHHSA HOIOMarae
BM3HAYNTH, KOTO CJIij] TIKyBaTy eMIipUYHO, 106
YHUKHYTM HagMipHOro ab0o HeOoOIPYHTOBAaHOTO
NMiKyBaHHA. Taxkum YIHOM, peTenbHmIn
K/IIHIYHUI aHa/li3 € KPUTUYHO BaKIMBUM [I/Id
JIaTHOCTMKM Ta eMIipuyHoi Teparmii iHgekiil
CD-AL Cnig 3asgaunrty, wo kononisania C. dif-
ficile (6e3cuMITOMHE HOCIVICTBO) 3yCTPi4a€THCA
vacTille, HDK KIiHivYHa iHdeK1is. Y 1UX ManjiexTis,
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SK IIpaBuIo, HeMae cuMnToMis CD-Al npore mae
MicClie TO3UTUBHUII Pe3y/IbTaT TECTY Ha HAABHICTD
mikpoopranisamy C. difficile abo itoro TokcuHiB.
@axTopn pusuky pos3Butky CD-AI moxyTb
3MIHIOBATICA 3aJIEKHO BiJl TOrO, 4M MAEThCA PO
IIEpBUHHUII €Ii30/ 3aXBOPIOBAHHHA, pPeLNUINB,
TSDKKUI a00 YCK/IaHeHNIT TTepe6ir, 4u JieTaIbHui
Hacmigok [18]. Cepen YMHHUKIB, 10 BIUIMBAIOTH
Ha CXWIBHICTD 10 iHGeKIil, BUiIAI0Th TeHeTUYH]
0COOMMBOCTI, CTaH iIMyHHOI CUCTeMM, HasIBHICTb
CYHYTHIX XBOpo6 i mepeOyBaHHs B CTaljiOHapi.
IIpore K110490BY POJIb BifJirpatoTh BiK Malli€HTa Ta
3aCTOCYBaHHs aHTUOAKTepia/IbHUX IIpenapaTis
[19]. PisHi rpymm aHTMOIOTMKIB MalOTb pi3HY
CTyNiHb pu3KuKy BuHMUKHeHHA CD-Al. HanBuumii
pU3UK 1oB's13aHmMit i3 nedanocnoprnamu 11 ta IV
IIOKOTiHb, MOKCHU(IOKCAI[THOM, MEepOIIeHEMOM

i iMiIleHEeMOM. Hatomictb HaHVDKIUN
pUsKK ACOII0ETHCS 3 JAITOMIIIMIHOM,
KJIApUTPOMIIMHOM, TeTpalMK/IiHaMy, Taure-

uuKIiHoM i ninesomigom [19]. TTanieHTt MamTh
HaiOinpmmit pusuk posButky CD-AI mip yac
IPOBEJIeHHsI aHTUMIKpOOHOI Tepartii, ypomoBx
IIepIIOTO  MicALA IicaA 1l 3aBeplleHHA Ta
3a/IMIIAKTLCA B TPy PUSKKY 1€ IPOTATOM
TPbOX MICALIIB IC/IA 3aKiHYEHHA JIIKyBaHHA.
Y O6inpumiocTi mamieHTiB [iapes pO3BMBAETHCA
niy yac abo Bifpasy micis mMoOdYaTKy Ipuitomy
aHTMOaKTepiampbHMX IpenapariB. OgHaK y 25-40%
MALIIEHTIB CUMIITOMU MOXYTb He IIPOABIATUCH
nporarom 10 TWOKHIB - micnA  3aBeplIeHHHA
aHTMObioTHKOTeparmii [20].

OcHOBHVMMM K/IiHIYHMMY BapiaHTaMu repeobiry
CD-Al € HOCIiiIcTBO, ICEeBEOMEMOpPaHO3HMI
KOJIT, (yIbMiHAHTHMII KOJMT 3 MOXXIVBUMMU
YCKIaJHEHHAMM — KUIIKOBA HEINPOXIJHICTD,
TOKCUYHUI METaKOJIOH, epdopaliis KUIIeYHNKa.
Cnig 3sasmaumty, 1o CD-AI Takox Mae
peLMAVBYIOUNI XapaKTep, 4acTOTa JMOBIPHUX
peLuANBiB BMHUKAE Y prbmi3Ho 15-35% [21].

[lopiBHANMPHA  XapaKTepPUCTMKA  KpUTepiiB
TsoKKocTi CD-Al, BIZIDOBITHO 1O OHOBJIEHUX
pexomeHpaniin 2021  poxy  IDSA/SHEA

(AMeprKaHCbKe TOBapUCTBO iHPEKIiTHNX XBOPOO
/' AMepuKaHCbKe TOBapUCTBO eIifjeMionorii
oxoponu 3popos's), Ta ESCMID (€spomneiicbke
TOBAapMCTBO  KiIiHiYHOI  Mikpo6iomorii  Ta
indexuitHnx xBopo6) HaBemeHa B Tabm. 1 [18].
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Tabnuys 1

Kpurepii Tsxkocrti nepe6iry Cl.difficile-aconiiioBanoi iHeKiii: mopiBHANIbHA XapaKTepUCTIKA
pexomenpaniit IDSA Ta ESCMID, 2021 p

TsokkicTh mepe6iry IDSA/SHEA

ESCMID

HeTtsxknit mepe6ir

MKMOJIB/JI).

KinbkicTp nmenkonutis <15000
KIJIITUH/MII i piBeHb KpeaTuHiHy
cupoBatku <1,5 mr/mn (132,6

KinbkicTtph nevikonutiB <15000 xmiTnH/MII,
piBEHDb KpeaTuHiHy B CMPOBAaTIi KpOBi Ha
<50% Bume BMH, Temneparypa Tina npu
3BepHeHHi <38,5°C.

BifcyTHi 03HaKM TSXKKOCTI TTepebiry

IIpV BUKOPUCTAHHI METOZIB Bisyaisanil
(MCKT).

Tsoxkuit nepe6ir

>1,5 mr/pm.

HasapHuit ogyH i3 HACTYIIHUX KpU-
TEepiiB IIPY 3BEpHEHHI: KiNIbKiCTbh
nekouTiB >15000 KiTUH/MII
a00 piBeHb KpeaTHHIHy CUPOBATKI

HaaBHuit ofyH 3 HACTYIIHUX KPUTEpIiB
IIpY 3B€PHEHHI: KI/IbKICTD JIEMKOLNUTIB
>15000 xtiTvH/M1 260 HigBUIEHHSA
PiBHA KpeaTMHiHY B CMPOBaTIi KpOBi
>50% suie BMH a6o temnepatypu

Tima >38,5°C. JJogaTKOBMMM TOTIOMiXKHI
KpUTepii: 03HAKM PO3TATHEHHSA TOBCTOI
KUILKY, IOCMYTOBaHiCTb HABKOTI0060/0-
BOI KMPOBOI TKAHNHM 260 MMOTOBIIEHHA
CTiHKM TOBCTOI KMIIKY ITPY BUKOPMCTaH-
Hi MeTOJiB Bisyasisanil.

Bxpaii Tsxxumit
(pynbminanTHMIT)
a00 MerakojIoHy.

Hasasnictb 3H1kennsa AT abo
LIOKY, KMIIKOBOI HENPOXiHOCTI

HasBHicTh OFHOTO 3 HACTYIIHUX QAKTY:
aprepiazbHa rinoTeH3id, CENTUYHNI HIOK,
MiBUILEHNI piBEHD JTAKTATy B CUPOBATIIi
KPOBI, KMIIIKOBA HENIPOXiHICTb, TOKCUY-
HUIT METAKOJIOH, Tlepdopaltis KuieuHnKa
a60 Oyzb-sAKMit 03HaKY (PyTbMIHAHTHOTO
nepebiry (Hampuxaz, piske noripimeHHs
CTaHy Ialji€eHTa).

3omotuM craHgaproMm cnenudgivyHoi giarHo-
cruku  CD-AI e GaxTepionoriunmit  mocis
Kaly, SIKUJI XapaKTepu3yeTbCsl HalOiNbIIO0
qyTIUBICTI0O Ta cHenu@ivHicTIO (YyT/IMBICTH
90-100%; cmenudivnicts 84-100%), ane mnpu
IIbOMY pe3y/IbTaT IOTPeOye Yacy, [0 MOXKe CTaTH
IPUYMHOK 3aTPMMKM B IIOCTAHOBII [iaTHO3Y.
[Tonimepasna manmorosa peakuis (ITVIP) y
peaZbHOMY 4Yaci Ha ChOTO[HI He IOCTYIAETbCA
30/I0TOMY  CTaHfapry (4yTamBictb 86  %;
crierudivHicTb 97%), EAMHUM “HETOMIKOM™~ SKOTO
€ BapTICTh [JOCTI/KEHHA, 1O CTAa€ NPUYIMHOIO
MEHII YacTOr0 BMKOPMUCTaHHA B IIMPOKIi
KIiHi4HIA npakTuni. TakoXX 3acTOCOBYeTbcsA
imynodpepmenTHuit ananmiz (I®A), B ocHOBi
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AKOTO  BMABJIEHHA  IJIyTaMaT/eTifporeHasnu,
mo Bupobmserscss C. difficile. Merton Takox
BUCOKOUYTIMBUI Ta crneunpivamit (IyTInBiCTD
85-100%; cmenudivnicts 87-98%), mpote He
Ja€ MOXJIMBOCTI BU3HAYUTU TOKCUTE€HHICTb
30ygHuka. 3actocyBaHHs IDPA maa BUABIEHHA
TOKCMHIB A i B, Bonoziie moMipHOI0 4yT/IMBICTIO
(79-80%) Tta BuUcOKOIO crenudivHicTIO (98%),
TOMY METOf HIMPOKO 3aCTOBYETbCA B AKOCTI
aJIbTepPHATVBI /I MiATBepKeHHA fiarHosy [22].

JIikyBaHHsA TIEPBUHHOTO emisopy
3aXBOPIOBAaHHA. BiAlloOBifHO [0 OHOBJIEHUX
pexomenpauin IDSA/SHEA, ESCMID ta ACG
(AMepykaHCbKOl Kojerii racTpOeHTEpOJIOriB),
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CTaH/IApTOM /IiKyBaHHs IepBUHHOTO enizony CD-
Al e anTubaKkTepianpHa Tepamnis gpifakcoMinHOM
a00 BaHKOMIIHOM [23-25].

Dioaxcomiyun (200 Mr nepopanbHO ABiUi Ha
106y npotsrom 10 HIB) € Tepamni€elo mepioi miHil
3aBJAKM JIOTO BY3bKOMY CIIEKTPY [il, MEHILOMY
PU3UKY PO3BUTKY AucOaKTepiody Ta 3HVDKEHil
yactoTi peuyuansiB. ESCMID takox pekomeHnnye
HOJOBXXEHUI pe>XuM Iynbc-Teparii (200 mr iBivi
Ha 100y mpotsarom 5 pHiB, motiM 200 Mr yepes
IieHb poTsiroM 20 IHIB) /s AIiEHTIB i3 BUCOKUM
PU3UKOM pelyiuBiB (HapMK/IaJ, TiTHBOTO BiKY,
i3 TpMBamMM 3aCTOCYBaHHSAM aHTUOIOTUMKIB UM
iHribitopiB mporonHoi nommn) [24].

Bauxomiyun (125 Mr nepopanbHO KOXHI
6 roguH mnpoTsaroM 10 [HIB) € NPUITHATHOIO
aJIbTePHATUBOIO, OCOOMMBO 3a  BiCYyTHOCTI
dimakcoMmilyHy yepes i10ro BUCOKY BapTiCTh 4K
0OMeXeHY JOCTYIHICTb [23-25].

Memponioason (500 mr tpudui Ha pmo6Oy
nporaroM 10-14 fHIB) peKOMEHJYETbCA K
OIIlisA I NalieHTiB i3 JerkuM nepebirom
3aXBOPIOBaHHA, AKIWO  dimakcominuu  abo
BaHKOMILIVIH HEJOCTYIIHI.

Y Bumagkax ¢yrbMiHaHTHOro nepe6biry
(He3ajleXXHO  BiJi NEpPBMHHOTO eIMi30Ay 4nu
penupusy) IDSA/SHEA ta ACG peKoMeHYIOTb:
o Banxomiyun (500 Mr mepopanbHO abo yepes

HA30TacTPalbHUII 30HJ, KOXHI 6 TOAVH) Y

MO€ETHAHHI 3
o Memponioason (500 Mr BHYTPIIIHBOBEHHO

KO>KHi 8 TomuH).

3a HAABHOCTI KMIIKOBOI HENPOXiZHOCTI
POSITIALAIOTH PEKTA/IbHE BBEIEHHA BAHKOMILMHY.
ESCMID He miaTpuMye NifBUIIEHHA [I034
BAaHKOMILIMHY 4epe3 PU3MK IMOOIYHMX edeKTiB
Ta Pe3UCTEHTHOCTI. Y fesAkux Bumagkax (y pasi
ycknagHeHoro 1epebiry CD-AI -  kuimkoBa
HEINPOXiAHICTD, MEraKoJIOH, KpOBOTEYa)
MOXYTb [OJATKOBO IIpM3HAYATU TalTeLVK/IiH
(BHYTpILLIHBOBEHHO B HaBaHTa)KyBaJIbHil
mo3i 100 mr, Hagani 50 Mr koxxHi 12 rogus) abo
IIPOBOANTY XipypriuHe BTPY4YaHHA - KOJIEKTOMIIO
i3 30epeXXeHHAM IPsAMOI KUIIKK, IPOTE iCHYE
3HAYHMI PUSUK IIepiolepaliiHOl CMEpPTHOCTI
y TALi€HTIB 3 MiABUIIEHMM pPiBHEM JaKTaTy B
cupoBatli KpoBi (5 MMOIbB/1) i neiikonuTo30M
(50 000 xmitua/MKT) [24, 26].
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JIikyBaHHsA  penuMBiB  3aXBOPIOBaHHA.
Perupus CD-AI piarHOCTy0Th IIpy IOBTOpPHIii
[OABI CUMIITOMIB IIPOTArOM 8 TVDKHIB IIiciId
HepBUHHOTO eI1i30/1y 3a HAsIBHOCTi Tab0PaTOPHOTo
nifTBepmKeHHs [23-25].

Ilepsunnuii peyuous:

o QDidakcomiyuxn 'y CTaHJAPTHOMY PpeXMMi
(200 mr gBiui Ha mob6y mporsarom 10 gHIB)
abo TIOJOBXEHOMY peXNUMi Hy/IbC-Teparii
(ITPIIT) (200 mMr mepopanbHO KOXHi 12 rof.
IpOTATOM 5 AHiB, Hajam 200 Mr nmepopanbHO
yepes [eHb IPOTATOM 7-25 [HIB BIJIIOBiIHO
no pexomenpauin IDSA/SHEA Ta 20 pHiB
BifmoBigHO 0 pekomeHpaniit ESCMID) [24].

o Baukomiyun y craHpaptHoMy pexumi (125
MI KOXHi 6 rogmH mporsirom 10 pHiB) a6o
IIPOJIOHTOBAHOMY i3 ITOCTYIIOBUM 3HVKEHHAM
nosu (125 mr 4 pasu Ha genp 10-14 pHis,
HaJajli 2 pasy Ha JieHb 7 [OHIB, fgani 1 pas Ha
[eHb MPOTATOM 7 [IHIB, Hajaji KOXHI 2-3 nHi
npoTsiroM 2-8 TixHiB) [23-26].

ACG pexoMeHJye HajilaBaTy IlepeBary
dinakcominuny, AKIILO0 npu NiKyBaHHI
IIEPBMHHOTO emisony B/KOPVCTOBYBa/IN

BaHKOMiLIMH abo MeTpoHinason [25]. BignosigHo
no pexomenpaniit ESCMID anbprepHaTUBHUM [0
CTaHJAPTHOTO peXuMy ¢iJakCOMIIITHOM MOXe
OyTV TpU3HA4YeHHs BAaHKOMIIVHY B [J0O3yBaHHI
125 Mr mepopanbHO KOXHI 6 TOAVH IIPOTATOM
10 pHIB IUIIOC  [OJATKOBO  6€3/10TOKCyMab
ab0 BAHKOMIIVMH y PeXUMi IIPOIOHTOBaHOTO
3aCTOCYBaHHA i3 IIOCTYIIOBMM 3HIVDKEHHAM [03M,
AKIO iHIIi BapiaHTM JIiKyBaHHS HEJOCTYIHI [24].
Jpyzuii ma nacmynni peyuoueu:
o [IIPIIT digakcominuny.

o IlponoHrosaHa  Tepamid  BAaHKOMILIMHOM
i3 HOCTYmOBUMM 3HIDKEHHAM fHo3u  abo
CTaHJAPTHUI Kypc i3 HAaCTYIIHUM

pudaxkcuminom (400 Mmr Tpuui Ha 0Oy
npotsirom 20 gHiB) [23].

IlopiBHANTDBHA XapaKTepUCTHKA
eeKTVBHOCTI BaHKOMIL[MHY Ta (iflakcOMIluHY;
[IapeHTepaAbHUX PEXUMIB Tepallil MeTpOHifa3on
Ta TATeLMKIIiH peacTaBIeHi y Tabmuui 2 ta 3.
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Tabnuys 2
ITopiBHANTBPHA XapaKTepucTHKa eeKTHBHOCTI (igaKcOMiIMHy Ta BAHKOMIIIMHY
(amanroBano Di Bella S Ta cmiBaBToOp., 2024 p.) [19]
XapakTrepucTuka Bankominun ®digakcomMinmH

JlocATHEHHA BMCOKOI KOHILIEHTPallil B KUIIEYHUKY + +
MinimanbHa iHrybyroua KOHIIeHTpallid 2 Mr/n 0,5 mr/n
YacroTa pesucTeHTHOCTI 0,6-3,7% 0,08-0,4%
3HUIIEHHS BereTaTVBHUX KITiTUH +++ +++
3MeHIIeHHA TOKCMHOYTBOPEHHS + +++
3MeHIIeHH: CIOPOYTBOPEHHS + ++
[Nopymenns kuuikoBoi ¢popu (6inpina gacToTa .
peunausis CD-AI)

Tabnuys 3
ITopiBHsIbHA XapaKTepUCTHKA e(peKTUBHOCTI BHYTPIillIHHOBEHHOTO METPOHIIa30/1y Ta TalireMKITiHY
(amanroBano Di Bella S Ta cniBaBToOp., 2024 p.) [19]

XapakTepucTuka MertpoHnigason Tajirenukain
JloCATHEeHH: BMCOKOI KOHIIeHTPallii B KUIIEYHNUKY - +
MinimasnpHa iHribyro4a KOHIeHTparisa 2 Mr/n 0,25 mr/n
YacToTa pesuCcTeHTHOCTI 3,2% 1,6%
3HUIIeHHS BereTaTUBHUX KITIiTUH + 44
3MeHIlIeHHA TOKCUHOYTBOPEHHA - +44
3MeHIIeHH: CIOPOYTBOPEHHSI + ++
3MeHIlIeHHA CIIOPOYTBOPEHHA + +

(mososanexue)
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OxpiM 3a3HaYeHMX BUIE AHTUMIKPOOHNX

IpenapariB  HOBI cTparerili JiKyBaHHA Ta
npodinakTuKu penuauBiB BK/IIOYAIOTh
IPUM3HAYEHHA  IIpenapary  MOHOK/IOHA/IbHUX

aHTUTiN (6e3/moToKCyMab) Ta TpaHCIUIAHTAILLiIO
¢exanpHOI MikpobioTn (TOM).

BesnoTokcymab — 1ie JIF0ICbKi MOHOK/IOHA/IbHI
aHTuTiIA Kmacy iMmynorno6yminis Gl (IgGl), sxi
BIOIpKOBO 3B’s13yI0TbCsA 3 TOKCcMHOM B C. dif-
ficile, HeviTpamidyooum Joro, 4uM 3arnobirarTb
YIIKO/DKEHHIO KJ/IITMH TOBCTOrO KUIIKiBHMKA.
[Tpenmapar pexomenpgosaumit IDSA/SHEA Tta ES-
CMID pna npodinaktuku penypusis CD-AI y
BOPOCINX NAllIEHTIB, AKI Ma/Ii PELVAUB IIPOTATOM
ocraHHiXx 6 MicaniB [23]. bBesmorokcymab
3aCTOCOBYETHCS OfHOYACHO 3 aHTHOAKTepiaIbHIM
nikyBanHsaM CD-Al Bin goctynuuit y ¢prakoHax
o 1000 mr/40 mn. Ilepen BBefeHHAM Ipemnapat
crig posBectny 0,9% po3urHi HaTpito xmopuay abo
5% po3unHi BEKCTPO3M 0 KiHLeBOI KOHLIEHTPALIil
1-10 mr/mn. PekoMeHoOBaHa [03a BU3HAYAETHCS
3a/IeKHO Big Macu Tinma mamieHta — 10 MI/kr
BHYTpPIIIHbOBEHHO, OJHOPa30BO, IpoTAroM 60
XBWIVH, He MisHime 14-ro mHsA jikyBaHHA [27-
28]. ExoHOMIiuHi JOCT/PKEHHS MiATBEPIKYIOTH
JOLIBHICTh ~ 3aCTOCYBaHHS  6e3/10TOKCyMaoy,
aZe peajisallifd CTUKAETbCA 3 JIOTICTUYHUMMU
ta (iHaHcoBMMU ob6MexxeHHsAMu. [Ipemapat
edeKTMBHMII Mifi Yac aHTUOAKTepiabHOI Teparii,
ame TOTpebye 00epeXXHOCTI y MalieHTiB i3
cepueBoto HepocrarHicTio. [loTpibHi mopanbur
DOCTIIPKEHHA I ONITUMI3allil 10r0 3aCTOCYBaHHA
y nikyBanHi CD-AI [23].

Porp  MikpobioMy — KMIIEYHMKA  JIFORMHU
y nikyBaHHi Ta mnpodimaktuui CD-Al 6yma
IPeJMETOM AKTMBHMX MOCHIIPKEHb IIPOTATOM
OCTAHHIX JecATUpid. 3 HAKONMYEHHAM J[OCBify
BuKopuctaHHa TOM crano 3posymisno, 1o 1ei
MeTOJ, MOKe MaTy 3HAYHUII BIUIMB Ha JiKyBaHHA
Ta NPOPIIAKTUKYM TDKKMX, YCKIaJHEHUX i
pedpakrepunx Bumapkis CD-AI [24, 29]. TOM
BiJIHOBJIIOE ~ 3[JOPOBY  KMIIKOBY  MIiKpo0ioTy,
CIPUAKYYM KOJOHI3alifHINl PEe3UCTEeHTHOCTI Ta
3anobiraroun penupuBaM 3 edeKTyBHICTIO 80%-
90% [30-32]. T®OM pexoMeHIOBaHa KIiHIYHUMMU
HactaHoBaMy ACG taESCMID st npodinaktvkm
peumaueis  C. difficile-aconiitoBanoi indexiii
y TALi€HTIB, AKI IepeHecny IOHaiMeHIle [Ba
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peunayBY 3axBoproBaHHsA [23, 24, 33]. Xoya ACG
He OOMeXYITbcsl INpusHadeHHAM TOM e
IiC/IA PYTroro BUIIAJAKY 3aXBOPIOBAHHSA, OCKIIbKI
3’SIBJISIOTHCS OKa3y, sKi MiATBEPIKYIOTh KIiHIYH]
repeBaru JIIKyBaHHA HaBiTb IIiC/IA  IIEPLIOTO
peunpuBy [32, 34]. JocmimkeHHS IOKa3aau
BUCOKY epeKkTuBHicTb 80%-90% [30-32] TOM ms
mikyBaHHs penypusytounx indekuiin C. difficile
He3aJIeXXHO BiJ] cioco0y BBefieHHsI (Yepes KaICyiu,
KOJIOHOCKOIIiI0, K/Ti3MJ YY1 Ha30TaCTPaIbHUI 30H/T)
[35-38] Ta popmu npenapary (cBika, 3aMOpoOXKeHa
4y nmiodinisoana) [37, 39, 40]. [lani mokasanmn,
10 METOAM BBENEHHA Yepe3 HIDKHI Biiginm
IIUTyHKOBO-KMIIIKOBOTO ~ TPakTy  (HaIpuKIaf,
IpY KOJIOHOCKOIII) 3a3Buyayl epeKTMBHIlI, HDK
4yepe3 BepxHill (HasoracTpambHuil 30Hp) [41].
JliodinizoBani ¢popmy mnonermyoTb 36epiraHHs
Ta TOKasaay eQeKTUBHICTb HaBiTh Y HEBEIMKIX
nosax [40, 42]. Xoua 6esnocepenHix MOPIBHIHbB
no3 pna TOM He nDpoBOAMIOCH, KiNbKIiCTb
¢dexanpHOrO Marepiany MeHie 50 T aCOLIOETHCA 3
HIDKYOI0 edpexTuBHicTIO [31]. Haii6inpi gouinbHo
BIUKOPMCTOBYBAaT/l OJHOMOHOPCBKi 3pasky yepes
6e311eKyTaMOXK/TMBICTbBiICTeXXYBaTH,X04apOopMI
i mo3yBaHHA BCe Ille 3a/IMIIAIOTbCA MPESMETOM
foCmimKeHb. TakoX IOka3aHa eQeKTUBHICTD
TOM s nikyBanHs gynbminanTHol popmu CD-
Al Tak, micnsa ogHOro BBefeHHs e(deKTUBHICTb
CTaHOBUTB 0/1M3bKO 61%, Ta miiBUIYyeTHCS 1O 88%
npu 6aratopasoBux BBefieHHsX [44]. HeoOxinui
IOJATKOBI OCTI/KEHHA 1A MiATBEPIKEHHA LUX
MIaHUX.

Y 2022 poni FDA cxBammmo pekTanbHy
cycreHsiio «Rebyotar,ay2023 poui - nepopanpHuit
npenapat «Vowst» 1y TpopiIakTUKY penyanBis
y [OpPOCIMX MiCAsA Kypcy aHTMOaKTepialbHOI
tepamii [44-45]. Ilpoemenns TOPM mnorpebye
BCeOiUHOI MDKIMCIUIUIIHAPHOI OIIIHKM PUSMKIB,
JIOBrOCTPOKOBOI 0e3IeKy, a TAaKOX 3abe3redeHHs
IOCTYIy [0 INPOAYKTIB 31 CTaHZAPTM30BAHUMU
IpouecaMy  IATOTOBKM Ta  CKPMHIHIY Ta
BpaXyBaHHA BapTOCTI IIpeIaparis.

TakuM 4uHOM, JKYyBaHHA [APYroro 4u
HacTynHux peuupusiB CD-Al moxe Bkmo4atu
TPaHCIITAaHTAIi}0 ¢dexanpHOI MiKpob6ioTn
micist  momepefHbOi  aHTMOIOTMKOTeparii, abo
BUKOPUCTaHHS  0e3noTokcymaby  pasoMm  3i
CTaHJapTHMMU aHTUOioTMKamu. Bubip mertomy
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3aJIOKUTh BiJj IHAMBIZYalIbHUX O0COOMMBOCTEN
MAaLi€HTA, IIONEPEAHbOrO JIIKYBAHHS, JOCTYITHOCTI
pecypciB Ta IPaKTMYHOCTI BUKOHAHHA [24].

BMCHOBKU

C. difficile - acouiitoBana indexis, 3rigHO
OHOBJIEHMX €NiZIeMiO/IOrTYHMX JAHUX € IIPOBITHOX0
IPUYMHOI He JNlle BHYTPIIHbONIKAPHAHNX,
ajne 1 II03aJiKapHAHUX [iapei, IO MOXe
npoTikatu y TSDKKi QynpmiHaHTHIN dopmi i
Ma€e BUCOKMII pusuK peuuausiB. OCHOBHUMU
dakropamu  pusuky iHdekuii € TOXMINI
BiK, IpuitloM aHTUOAKTepillHMX Ipenaparis i
cralioHapHe niKyBaHHA. [Ipy mosABi y manieHTiB
fiapeifHOro CcuHApoMy, 00m0 B SKMBOTI Ta
rapsyky Ha T/Ii OpuitoMy aHTUOioTMKOTeparii,
cip mpoiitn obctexxeHHsa Ha HasBHicTh C. dif-
ficile y xami, abo ii TOKCMHIB 3ajjisi CBO€YACHOI
OIarHOCTMKM Ta II0YaTKy Tepalil BifIOBIJHO
IO Cy4YacHMX K/IiHIYHMX peKOMeHpaliil. 3rigHo
Cy4aCHUX peKOMEHJALiN, MigX0au [0 NiKyBaHHA
C. difficile s3asnanm 3miH, mnepeimoBIIN Bif
IIOIIEPEIHBOrO CTAHJAAPTHOIO METPOHiIa30/1y 1O
BaHKOMILIMHY a60 QigakcoMiuyHy SK MeTOHiB
NMIKyBaHHA IIEePIIOI JIiHil, AKi IPOJEMOHCTPYBaIu
eeKTUBHICTP HpM mnepBUMHHMX emizogax CD-
Al, npore He yCyBarOTb OCHOBHMII 3a/IMIIKOBMUIA
aucOaKkTepios, SAKMII MOXe IPU3BECTU IO
IPOPOCTaHHS CHOP Ta PelMAUBYI0YOi iHeKIii.
BigHOBNIEHHA KUIIKOBOI'O MiKpobiomy
(rpancmmaHTanis  QekanpHOI  MiKpo6ioTH)
nicnsa aHTrbioTHKOTeparnii ab0 BUKOPUCTAHHS
6e3norokcymaby pasoM 31 CTaHJApTHUMMU
aHTUOIOTUKAMIM € BOXKIMBUMMU 3acobamul 1A
6oporpbu 3 peumpuBamu CD-Al, ski mokasanu
CBOIO e(peKTUBHICTb Ta Oe3eYHICTb.

Kondmikr iHTepeciB. ABTOpM 3amepevyroTbh
KOH(ITIKT iHTepeciB.

JI>xepena ¢inancyBanHa. HammcaHHA pyko-
nucy 6yno BUKOHaHO 6e3  30BHILIHBOTO
¢dinancyBaHHs.
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OVERVIEW OF CLINICAL GUIDELINES FOR THE DIAGNOSIS AND TREATMENT OF
CLOSTRIDIODIOIDES DIFFICILE-ASSOCIATED INFECTION

Bezrodna O.V, Kondratiuk L.O.

Bogomolets National Medical University, Kyiv, Ukraine

lkondratiuk19@gmail.com

Background. Clostridioides difficile-associated infection (CD-AI) is a condition caused by excessive replication of
C. difficile in the gut, typically due to disruption of normal microbiota. It is the leading cause of nosocomial infections
globally.

Aim: to summarize recent data on epidemiological trends, clinical presentation, diagnostic criteria, severity assessment,
and current treatment approaches for CD-AI

Material and methods. A systematic review of literature from 2020-2024 was conducted using PubMed, Medscape,
UpToDate, and ESCMID library. It incorporates updated guidelines from IDSA/SHEA, ESCMID, and ACG on diagnosis,
risk factors, severity criteria, and patient management.

Results. CD-AI manifests as a spectrum, from asymptomatic carriage to fulminant disease, and have high recurrence
risk. Modern data show a rise in community-acquired cases. Risk factors for CD-AI may vary depending on whether it is
a primary episode of the disease, a relapse, a severe or complicated course, or a fatal outcome. CD-AI symptoms (diarrhea,
abdominal pain, fever) during or shortly after antibiotic therapy should prompt testing for C. difficile toxins or antigens
to guide timely treatment and recurrence prevention. Modern treatment strategies include fidaxomicin, vancomycin, and
occasionally metronidazole or tigecycline. Preventative measures for recurrence, such as bezlotoxumab (a monoclonal
antibody) and fecal microbiota transplantation (FMT) products ("Rebyota," "Vowst"), demonstrate promising outcomes.

Conclusion. The incidence of community-acquired CD-AI is increasing compared to nosocomial cases. Key risk factors
include advanced age, antibiotic use, and hospitalization. Early diagnosis and treatment guided by clinical guidelines are
crucial. According to current guidelines, the approach to C. difficile treatment has evolved, shifting from the previous
standard of metronidazole to vancomycin or fidaxomicin as first-line therapies. These agents have demonstrated efficacy
in treating primary episodes of CDI; however, they do not eliminate the underlying residual dysbiosis, which may lead to
spore germination and recurrent infection. Restoration of the gut microbiome—through fecal microbiota transplantation
(FMT) following antibiotic therapy — or the use of bezlotoxumab alongside standard antibiotics are important strategies for
preventing CD-AI recurrence, both of which have shown their efficacy and safety.

Keywords: C.difficile-associated infection, specific diagnosis, antibacterial therapy, clinical recommendations.
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Dear Editor

The confirmed contamination of many agricultural foods by pesticide residuals associated with
acute and chronic public health problems has represented a crescent challenging concern in almost the
whole world [1-8]. Pyrethroid, nicotinoid, organophosphate, organochlorine, carbamate, copper salts,
aniline-pyrimidine, and triazoles compounds, exposure to industrial chemicals and food additives can
cause metabolic dysfunction changing the activity and growth of gut bacteria and the interaction with
host cells [1-8]. Governmental procedures for regular mandatory control and monitoring should be
applied aiming to prevent or lessen the occurrence of the hazards.

We read in this Journal the article by Chapliiev SO and Vavrinevych OP and increased our interest
in this very important public health matter [2]. They commented on the insecticides detected on oilseed
crops, and the most frequent were the pyrethroids (54.1%), followed by neonicotinoids (45.4%). The ac-
tive substances of the pyrethroids were of the hazard class 3, while the neonicotinoids (acetamiprid, im-
idacloprid, and thiacloprid) were of class 4. The different hazard rates of the insecticide chemical classes,
were because pyrethroids are more toxic and more persistent in the agricultural crop [2]. The authors
highlighted mandatory criteria for monitoring pesticide hazards through pyrethroid lambda-cyhalo-
thrin and alpha-cypermethrin control [2].

The objective is to add comments on novel literature data from 2025. A review focused on the role of
persistent organic pollutants, pesticides, fungicides, emulsifiers, and artificial sweeteners in foods that
may change the gut microbiota, contributing to the development of metabolic disease [1]. Human ex-
posures are associated with enhanced intestinal permeability, inflammation, and oxidative stress, which
change endogenous production of gut-derived compounds and composition of the gut bacterial com-
munity [1]. Human exposure is related to higher intestinal permeability, inflammation, and oxidative
stress, which may cause changes in endogenous production of gut-derived compounds and the gut
bacterial community composition [1]. The authors emphasized the lack of respective biomonitoring
research about the global human exposure levels, for better knowledge about the risks, besides specific
and quantitative geographical differences in exposures [1]. A systematic review evaluating the toxicity
of pesticides from 2010 to 2024 included 9 articles about individuals of both sexes over 18 years of age
[3]. The search included acaricides, agrochemicals, chemicals, chemosterilants, defoliants, fungicides,
herbicides, insect repellents, insecticides, molluscicides, pesticides, pesticide residues, rodenticides, and
toxicity [3]. The authors highlighted the role of anamnesis, and the lack of a gold standard or biomark-
er for agricultural pesticide exposure to confirm the toxicity [3]. They also suggested that damage to
deoxyribonucleic acid (DNA) would be a biomarker alternative option for agricultural pesticide action
in humans [3]. Another review of the current and future situation of pesticides in foods included the
history of the products in agriculture, the most common types, their residues in foods, besides their
health and environmental impacts [4]. The ecological effects were also considered, and the global reg-
ulatory government pesticide policies were included with emerging trends and future projections for

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meduuna nayka Ypainu, 2025, Vol. 21, Ne 2 187



LETTER TO THE EDITOR / IMCT OO PEOAKLLI

better pesticide technologies and agricultural practices [4]. The authors highlighted the cornerstone
need for innovative solutions focusing on the balance of sustainable food production and human health
[4]. People must be trained to handle pesticides ensuring minimized human and environmental risks,
and accurate study must precede any new product [4]. The organophosphorus compounds are neuro-
toxins that are one of the most commonly utilized pesticides in agriculture sectors of the United States
[5]. Worthy of note, is the rapid and sensitive detection of exposure to organo-phosphorated pesticides
which can be obtained from a drop of blood by the new integrated point-of-care smartphone/resistive
nano-sensor devices [5]. The authors emphasized the highly stable, low-cost portable platform for ease
and eflicient biomonitoring of acute and chronic pesticide exposure [5]. Being exposed to contaminant
pesticides represents a potential risk of cancer, besides genotoxicity, neurobehavioral, thyroid, or repro-
ductive disorders; thence, the health-conscious agricultural practice sustainable is needed [6]. In a re-
view of 83 studies from 1996 to 2024, the pesticide exposure risk in 71% presented high concentrations
with severe health risks; 20% showed organochlorines and polychlorinated biphenyls, and 79.5% car-
cinogenic [6]. Therefore, epidemiological research is mandatory for accurate evaluation of relationships
between pesticide exposure and specific types of cancer, mainly in regions with more human occupa-
tional agricultural exposure [6]. A literature review focused on limits of routine immuno-polymerase
chain reaction (IPCR) to detect food contaminants, including bacteria, viruses, fungi, toxins, allergens,
antibiotics, pesticides, polycyclic aromatic hydrocarbons, polychlorinated biphenyls, phthalic acid es-
ters, and others [7]. The authors concluded that IPCR has specificity and sensitivity to find low levels of
food contaminants, with quantification in a broader dynamic range; overcoming limitations and being
standardized, the method will be included among the current routine procedures for better food safety
monitoring [7]. Another review, including articles published from 2000 to 2023 evaluated the relation-
ships of pesticides with child health, and an association was found between exposures to pesticides and
the development of neurological, endocrinological, and immunological disturbances, besides malig-
nancy [8]. The authors stressed the need for reducing chemical products in agriculture, and investing in
research exploring alternatives for its long-term impacts [8].
Concluding, all commented cornerstone issues merit a higher priority.
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