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V/IK 616. 322-002.2:005
HsiHbkoBChkm C.A.7, Sluyaa M.C.", Kovipo O.0O.?

"/AbBIBCbKV HALIIOHQABHM MEANYHU YHIBEPCUTET iMEHI AQHUAQ [QAmLbKOro, M. AbBiB, YkpQiHa
’HavjioHaAbHW papPMQALIEBTUHHMI YHIBEPCUTET, M. XapKiB, YkKpaiHQ

30XBOPIOBAHHS FOPAQ TA POTOBOT MOPOIXKHUHMU:
PO34YNHUN HOHOCPIOAQ K KAKOY AO YCHMILLHOIO AIKYBOHHS

Pesiome. IIpoananizosano ma y3aeansheno cywachuii cman HAYKOSUX 3HAHb w000 aHMUOAKMEPIaAbHUX 61ACM-
6ocmell HaHocpibaa ma ekcmpakmy icaandcvkoeo Moxy. Bugueno anmubaxmepianvhy aKmueHicms MeouuHo20 8upooy
bpiomocc Cinvgep Cnpeil, akmuenumu KOMHOHEHMAMU K020 € HAHOCPIOAO Ma eKCmpakm icAaHOCbK020 MOXY. 3a 00-
nomoeoio oucko-oughysiiinoco memody 6yaa 6U3HAUEHA HYMAUGICINb MUNOBUX NAMOREHIB, W0 CHPUYUHAIOMb 3AX80DIO-
8aHHs pOMOBOI NOPOICHUHU Ma enromKu, 00 posuury bpiomocc Cinveep Cnpeil pi3Hux KoHyenmpayii (HamueHuil, po3-
6e0eHUTl CMepUAbHUM [30MOHIMHUM PO3UUHOM HAMPIio XA0pudy y chiesionouennsx 1: 1 ma 1 : 10). Bcmanosaeno, wo
HAMUGHULL PO3HUH YUHUS BUPAICCHY AHMUOAKMepianvHy 0ito w000 mecmosux wmamie Streptococcus pyogenes ATCCC
21059 ma Staphylococcus aureus ATCCC 25923, a makooic nomipuuii eghekm ujodo Streptococcus pneumoniae ATCCC
49619. Jliamemp 30n 3ampumxu pocmy cmarosue 17,0 £ 2,6 mum, 21,3 = 1,1 mm ma 12,7 = 0,6 mm ionosiono. Anmu-
MIiKpoOHa dis 30epieanacs npu suxkopucmanti poseedenns 1 : 1, ane ne 1: 10. Takum uunom, echekmuericmo meouuHo2o
supody bpiomocc Cinveep Cnpell npomu 6Ka3aHux namoeeHie niomeepoxicye 1020 mepanesmuyHuil NOMeHyian y Aiky-
8AHHI 3aNANbHUX 3AXEOPIOBAHb 20PAA MA POMOBOI NOPOICHUHU.

Kir0490Bi ciioBa: narnouacmunxu cpioaa; excmpaxm icaandcoko2o Moxy; aHmuMikpoOHa aKmueHicmo, 3ananbhi 3a-

XBOPIOGAHHS 20pAa MA POMOBOT NOPOJICHUHU

Bcrtyn

IIpobGnema rocTpux Ta XpOHIYHMX 3aMaJIbHUX 3aXBOPIO-
BaHb POTOBOI MOPOXHWHM Ta IJIOTKW € HaA3BUYANHO aK-
TyaJIbHOIO, 3BaXKalOUM Ha 1X MOIIMPEHICTh: MaliKe KOXHa
JIIOJIMHA TIPOTSITOM KUTTSI Ma€ eMi30/Iu 3aMajibHOTO 3aXBO-
PIOBaHHSI POTOTJIOTKU. biJib y ropJii € ogHi€lo 3 HAWMOII-
PEHIINX MTPUYUH 3BEpPHEHHS A0 CiIMEMHUX JiKapiB, Meaia-
TPiB Ta OTOPUHOJIAPUHTOJIOTIB.

1o 95 % BumankiB 60yt0 y TOpJIi MalOTh iHQEKIiHY
npupomy. binbiricts (50—80 %) cipuunHeHi Bipycamu, 110
3a3BMYail € 30yAHUKAMU TOCTPUX PECHipaTOpHUX 3aXBO-
pIOBaHb, — PUHOBIPYCH, aAeHOBIpYCH, KOPOHABIpyCH, Bi-
pycu rpuny A i B, Bipyc maparpuny, Bipyc repriecy [42, 46].
TumnoBumM 30ynHUKOM OaKTepiaJbHOIO TOH3WIOMAPUHTI-
Ty € B-TeMOJITUYHUI CTPENTOKOK rpynu A (Streptococcus
pyogenes), piallle HOro BUKJIMKAIOTh CTPENTOKOKU Tpy-
mu C i J, Streptococcus pneumoniae, Staphylococcus
aureus, Chlamydia pneumoniae, Mycoplasma pneumoniae,

Haemophilus influenzae, Neisseria meningitidis, Neisseria
gonorrhoeae, Arcanobacterium haemolyticum, Fusobacterium
necrophorumta Corynebacterium diphtheriae; TpuOKoBi ypa-
JKEHHS POTOIVIOTKM HalyacTillle CIPUYMHSIOTh MTPEeICTaB-
nuku poay Candida |3, 20, 42, 40, 48].

[TompeHicTh MaTOJIOTii y CBiTi KOMMBAETHCS Bin 2 1o 15 %
ycboro HaceJieHHsI. binsbko 50 % BHUIAIKiB CITOCTEPIraloThCst
cepe IiTeit Ta TUTITKiB BikoM Bin 5 1o 15 pokiB [46].

MicuieBa Tepariisl 3aXBOpIOBaHb POTOBOI ITOPOXKHUHM Ta
IJIOTKU CIIPSIMOBaHA Ha 3MEHIIICHHST JIOKAJIBHOTO 3aIaJIbHOTO
MPOIIECy Ta ITOB’SI3aHUX i3 HUM CHUMIITOMIB. JlOIiTbHMM Ta-
KOX € 3aCTOCYBAaHHSI aHTUCENITUUHUX 3ac00iB [46, 48].

YV upomy acnekTi npuBepTae yBary bpiomocc CinbBep
Crpeii, po3pobneHuii koMmnaHieo «OpraHocin». Lle me-
IUYHUI BUPiO U1 JTiKyBaHHSI 3aXBOPIOBaHb ropJjia Ta po-
TOBOI MOPOXHUHU 3 BUPAXEHOI AHTUMIKPOOHOIO i€l
MpOTU 30YJHUKIB TOH3WIITY, (bapuHTITy, CTOMATHUTY, a
TaKOX IPOTHU3aNaIbHOIO i MOMIpPHOIO 3HEOOIIOBAIIBLHOIO

© «3popos'a gutukny / «Child's Health» («Zdorov'e rebenka»), 2024
© Bupaseub 3acnascobkmit 0.10. / Publisher Zaslavsky 0.Yu., 2024
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akTuBHicTIO. KOoMIIeKCHY Aito 3aco0y 3a0e3reuyoTh ak-
TUBHI iHrpeaieHTH — HaHocpiogo (100 ppm — 0,0015 mr
Ha J103Yy) Ta eKCTpakT icianacbkoro moxy (0,05 Mr Ha 1o3y).

MertasieBe cpiG0 Ta Oro CrosiykKu MpOTITOM THUCS-
YOJIiTh BUKOPUCTOBYBAJIMCS JIJISI €MITIpUYHOTO JIiIKYBaHHSI
iHdexiltHMX 3axBoptoBaHb. Jlo MOsIBU aHTUOIOTUKIB y
1940-x pokax cpi0Jio Oy/10 OTHUM i3 HAY>KMBAHIILIMX MPO-
TUMiKpoOHUX 3aco0iB [1, 9]. Ha cboroaHi yepes 3pocrato-
9y pe3UCTEHTHICTh MiKpOOPraHi3MiB cpi0I0 3HOBY ITOYAJIO
MpuBepTaTh 10 cede yary. Lleit MeTas moBepHYBCST B Me-
IULMHY SIK BAUCOKOE(MEKTUBHUI IPOTUMIKPOOHMI 3acio,
aJie Bxxe y (hopMi HaHOYACTUHOK. Bricoka epeKTUBHICTb Ta
n00pa MepeHOCUMICTh 3pO0UIM MOTo IyxKe MOMyJISIpHUM
00’€KTOM JOCIIiXKEHHS.

Hanouactunku cpi6na (AgNPs) — yacTuHKU po3-
mipom Big 1 g0 100 HM, SIKUM MpUTAMaHHUI LIUPOKUIA
cnexTp papmakosoriunux edexriB. OcobaMBY yBary mpu-
BepTae iX MPOTUMiKpOOHa [lisl 111010 BEJIMKOI KiJTbKOCTI Ta-
TOreHHUX OakTepiil, TpubiB Ta Bipycis [7, 22, 34].

AHTHOaKTepia/ibHi Ta MPOTUTPUOKOBI BracTUBOCTI AgNPs
OB’ SI3yIOTh 3 TAKUMU MeXaHi3mamu [7, 26, 32, 38, 45]:

— TIOIIKO/DKEHHST IIUTOIIa3MaTUIHOI MeMOpaHu, 110
MPU3BOIUTL A0 TIOPYLIEHHS TPaHCMEMOpPAHHOTO TpaH-
CIIOPTY, BTpaTU ILIJIICHOCTI MeMOpaHU Ta BUBIIbHEHHS
BHYTPIiIlTHBOKJTITUHHOTO BMICTY;

— HaKOIWYEHHSI BHYTPIlIHbOKIITUHHUX aKTUBHUX
GopM KUCHIO, SIKi BUKJIMKAIOTh MOILIKOIXKEHHS 6ioMeMO-
pan ta JIHK;

— 3B’s3yBaHHs i3 JIHK, nepemkomkaHHs i perutikanii
Ta PO3MHOXEHHIO KJIITUH;

— TIOPYIIEHHS KJIITUHHOTO JUXaHHS IUISIXOM MPUTHi-
YEHHS aKTUBHOCTI (hePMEHTIB AUXATbHOTO JIAHIIIOTA;

— IPUTHIYeHHS CUHTe3Y OiJIKa BHACIIIOK 3B SI3yBaHHSI
i3 pubocomamu;

— TMIOIIKOMXKEeHHs OiNKiB, 110 BUKJIMKAE iX IeHaTypa-
11i10 Ta BTpaTy YHKIIIA;

— MOJIYJISLST CUTHAJIBHOI CUCTeMHU MiKpOOHOI KJIiTH-
HU, 110 TPU3BOAMTD 0 CTPYKTYPHUX Ta (PYHKIIOHATBHUX
3MiH Ta, SIK HacJIiIoK, 10 ii 3arubeti.

3BaXkarouu Ha Te, 110 TUIIBKOYTBOPEHHSI € OJHUM i3
MPOBiTHUX (AKTOPIB, SIKi CIPUSIOTh PO3BUTKY PE3UCTEHT-
HOCTIi MTaTOreHHUX MiKpOOpraHi3MiB 110 il MpOTUMiKpOO-
HUX 3ac00iB Ta (paKTOPiB iIMyHHOTO 3aXMCTY MAaKpOOPTaHi3-
My, 1lIe OMHUM Ba>KJIMBUM KOMIIOHEHTOM IMPOTUMIKPOOHOT
akTuBHOCTI AgNPs € 3maTHicTh mepemKomkaT hopmy-
BaHHIO Ta CIPUATU PYMHYBaHHIO OiOILTIBOK, YTBOPEHUX
OakTepisiMu, TprudamMu a00 MiKpoOHMMM acowialismu |14,
23]. Y GinbliocTi BUNAAKiB 0iOIUIiBKOBI MiKpOOpraHizMu
BUKJIMKAIOTh XPOHIYHi (hOpMHU 3aXBOpPIOBaHb, a BUBIIb-
HEHHSI MJIaHKTOHHUX (DOPM Ta iX MOIIUPEHHST TPU3BOJIUTH
JI0 3arOCTPEeHHs 3anajbHUX TpolieciB [47]. BctaHoBieHo,
110 cepell yeiX MiKpoOHUX, 30KpeMa XpOHIUHUX iH(DEeKIIil,
65 i 80 % BignoBigHO acolifioBaHi 3 YTBOPEHHSIM 0Oio-
miiBku [16]. TIniBKOyTBOpEeHHST Ma€ BaXKJIMBe 3HAYEHHS
npu iHQEeKUiHHUX 3aXBOPIOBAHHSIX JIOP-OpraHiB. 30Kpe-
Ma, y nociimkenHi L. Calo 3i cniBaBT. (2011) GiortiBku
Oynu BusiBIIeHi y 57,5 % MallieHTiB i3 pelMIUBYIOUMMU i
XPOHIYHUMHU iHOEKUIHHUMI 3aXBOPIOBAHHSAMM BEpPXHIX
IMXaJbHUX LIUISIXiB (aA€HOIMUT, TOH3WIIT, XpPOHIYHUN pU-
HOCHHYCcUT) [5].

[IpotusipycHa nist AgN Ps peasisyeTbcs 3aBIsIKU TaKUM
MexaHizmam [13, 33]:

— B3AaEMOIisI 3 BipyCHOIO 00OJIOHKOIO a00 KOMITOHEH-
TamMuy 6ioMeMOpaHu Ta MOPYLIEHHST MPUKPITUIEHHS W Mpo-
HUKHEHHS Bipycy A0 KJIiTUHU;

— B3aemoisi 3 BipycHuM reHomoM (JIHK a6o PHK) ta
MPUTHIYEHHS perutiKallii Bipycy;

— B3a€EMO/Iis 3 BIDyCHUMM Ta/a00 KIITMHHUMHU (haKTO-
pamMu, HEOOXiTHUMM IUIST PeTUTiKallii.

3a3HavyeHi MexaHi3Mu BIUIUBY poOJisaTh AgNPs moTeH-
LiliHO e(beKTUBHUMMU SIK Y 3aM00iraHHi, Tak i y JIiKyBaHHi
BipyCHUX iH(EKIIilA.

Pesynbratu mociimkeHb BKa3yloTh Ha Te, 1110 IPOTUMi-
kpoOHa nist AgNPs 3a1eXxuTh Bif po3Mipy HAaHOYaCTUHOK,
ix dopmu, iowi ta Moaudikalii MOBepxHi, MBUIKOCTI
YTBOPEHHS i0HIB cpibia [38].

Po3mip AgNPs € Ki1touoBUM ITapaMeTpoM, SIKWii BU3HA-
yae eeKTUBHICTb. Big HbOTO 3ayiexkaTh iHTEHCUBHICTD ITO-
IJIMHAHHST HAHOYACTMHOK KJIITMHAMU TTaTOTeHHUX OaKTe-
piii/TpubiB Ta iXHSI BHYTPIIIHBOKJIITUHHA aKTUBHICTb [25,
26]. Tak, y nocnimkennsix C.Y. Chen 3i ciiBaBT. (2020) Ha-
HOYACTUHKHU pOo3MipoM 2 HM ITOKa3ajay HalKpalli pe3yib-
TaTu B ycix Tectax [6]. Jlo TOro XX MeHIIi YaCTUHKUA MaloTh
Oinbpll BUpaXkeHy MpoTuBipycHy mdito [27]. Pi3Hi 3a ¢op-
Moo AgNPs TakoxX xapakKTepu3yloThbCsl BiIMiHHOCTSIMU Y
KPUCTATIYHUX TPaHsIX Ta peakliifHii 3gaTHOCTI. MeHIui
HAHOYACTMHKU cpibia chepuyHoi abo HAOIMXKEHOI 10
chepuuHoi hopMu BUBLIBHSIOTH OiJblile iOHIB cpibia [45].
HasiBHicTh TocTpux KpaiB MOXKe TOJIETIIUTH B3aEMOIIO 3
MeMOpaHo0 OakTepil Ta cripusTH ii gecrabinizaiii. Hano-
YaCTUHKU c(PepUIHOI, TPUKYTHOIL Ta OKTaeApUIHOI (hOopMU
OMK4Ye KOHTAKTYIOTh i3 MeMOpaHaMU IMaTOTeHHUX MiKpO-
OpraHi3MiB, HiX TOJKOITOHIOHi. 3arajoM HaHOYACTUHKU 3
OLIBIINM CITiBBiIHOIIIEHHSIM IUIOIII MOBEpPXHi A0 00’eMy
BUSIBJISIIOTH OiJIbIIY aHTMOAKTepiaabHy e(eKTUBHICTD [25].

B excnepumeHTi mpotuMikpoOHy aito AgNPs nosene-
HO 11010 BipyciB i3 ponuH Retroviridae, Hepadnaviridae,
Paramyxoviridae, Coronaviridae, Herpesviridae, Poxviridae,
Orthomyxoviridae ta Arenaviridae [13, 28, 36, 41], uupoxo-
IO CIIEKTpa rPaMITO3UTUBHUX Ta FPAMHEraTUBHUX OaKTepiii
[4, 10], a TakoxX rpubiB, 30KpemMa Pe3UCTEHTHUX 10 MPO-
TUMiKpoOHMX 3aco0iB [24, 37]. Cepen HUX TUMOBI 30y1-
HUKU TOH3WIIITY, (DApUHTITY, CTOMAaTUTy — CTPENTOKOKU
(Streptococcus pyogenes, Streptococcus pneumoniae), ctadi-
JIOKOKM (Staphylococcus aureus), Bipycy rpury, aleHOBIpy-
CM, KOPOHaBipycH, Bipyc maparpuilry, Bipyc reprmecy, rpuou
pony Candida tomo [8, 10, 24].

AgNPs noTeH11i0I0Th 110 aHTUOIOTUKIB Ta e(heKTUBHI
HaBiTh MPOTU PE3UCTEHTHUX 10 TTPOTUMIKPOOHUX 3aCO0iB
mraMiB MikpoopraHizmiB [10]. TIpurHidyeHHsI KUTTE3OAT-
HOCTi, pyiHYBaHHSI TO3aKJITUHHOTO MaTPUKCY Ta 3aru-
0eJib KJIITUH CIOCTepirajucsi, HalpukKJam, Mpu 3acTocy-
BaHHI HaHOCPiOIa TpOTH GioTuTiBOK Staphylococcus aureus i
Pseudomonas aeruginosa [31].

Takox moBenmeHo, mo AgNPs mae BupaxeHy IpoTH-
I'PUOKOBY aKTMBHICTb IIOIO ASSIKUX MATOTeHHUX TPUOIB Ta
JIIEMOHCTPY€E CUHEPTiuHi e(peKTU IIpH IMOETHAHHI 3 KJIacH4I-
HUMU TPOTUTPUOKOBUMM 3aco0aMu, SIK-OT (hJIyKOHA30II,
iTpaKOHa30JI, KeTOKOHA30JI, KJIOTpMMa30j, TepOiHadiH,
HaTaMilliH, HicTaTUH, aMm@oTepuliMH B Ta exiHoKaHaAWHU.
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lle mpuBOAUTH MO MOTEHIIOBAaHHS MPOTUIPUOKOBOI il
[24, 26].

EdextuBHicTh 3aco6iB i3 AgNPs mpoTu 30yTHMKIB iH-
dek1iii poTOBOI MOPOXHUHU Ta PECIipaTOPHOTO TPaKTy
JIOBeJieHa TaKOX Y KJIIHIYHUX JOCIiIXKEHHSIX.

Y npocrekKTUBHOMY PaHI0Mi30BaHOMY MOCIIIKEHHI 3a
yuactio 231 nikapsi, 1110 MpuitMaay Mali€HTIB i3 AiarHO30M
COVID-19 y npodinbhiit nikapHi Tixyanun (Mekcuka),
OyJ10 DOCTiIKeHO e(peKTUBHICTb 3aCTOCYBAHHS PITUHU JIJIs
MoJIOCKaHHS poTa Ta Hoca 3 AgNPs. YuacHuku mociimkeH-
Hs OyJIM paHIOMi30BaHi Ha 2 Tpymu, mepiia 3 SIKUX I10-
JlocKaia pot i Hic po3urnHoM AgNPs, npyra (KoHTpoJbHa)
rpyna — 3BMYaifHOIO BOMIOIO MPOTATroM 9 TUXHIB (Tia yac
nanaemii SARS-CoV-2). Byjo BcTaHOBJIEHO, 1110 T0JIOC-
KaHHS poTa Ta Hoca po3unHoM i3 AgNPs nonomarae 3aro-
6irtu indikyBaHHIO SARS-CoV-2 y MmenuuHoro nepcoHa-
JIy, IKMI KOHTAKTYE 3 nauieHTamu 3 giarnozoM COVID-19.
3axBoproBaHicTb Ha SARS-CoV-2 Oyia 3HaUHO HUXKYOIO B
rpymi, 1110 BUKOPUCTOBYBasia po3urH i3 AgNPs (2 yuacHu-
ku i3 114; 1,8 %), OPiBHSIHO 3 KOHTPOJIBHOIO Tpyroto (33
yuacHUKH i3 117; 28,2 %). EdbekTUBHICTb TPOMiTaKTUIHO-
ro 3acTocyBaHHS po3unHy i3 AgNPs cranosuna 84,8 % [2].

SK BimoMo, KOJIOHi3allisi POTOTJIOTKM Ta MiKpOacHi-
pallisi BUAiIEHb, HACMYEHUX OaKTepisIMM, SIKi HAKOMUYY-
IOThCS HaJl MaHXETOI0 eHA0TpaxeaabHOI TPYOKHU, € ABOMA
BAXJIMBUMU (PAKTOpaMU, IO MPOBOKYIOTb BEHTUJISTOP-
acolilioBaHi MMHeBMOHil. bakTepii yTBOPIOIOTH OiOILIiBKY
Ha eHJIoTpaxeadbHill TpyOlli Ta BCepearHi Hel, 110 MiaBu-
IIYE iX CTIKICTh B OTOYYIOUOMY cepenoBuILi [29]. 3 orrsmy
Ha Te, 110 Y IIbOMY BUIIaKy POTOBA MOPOXHUHA € OCHO-
BHUM pe3epByapoM TOTEHLIMHUX TMaTOTeHiB, Y paHIOMi-
30BaHOMY KJliHiuHOMY aochimkenHi B. Khaky 3i criBaBT.
(2018) Oymo owmiHeHO MPOPIIAKTUYHMII BIUIMB OOpOOKU
MOPOXHUHU POTa 3a JOIOMOToI0 pimyHM i3 AgNPs Ha 3a-
XBOPIOBAHICTh Ha ITHEBMOHIIO, TIOB’SI3aHY 3 BEHTUJISLIIEIO
JereHb. [ocmiTazizoBaHi y BilaiieHHSI iHTEHCUBHOI Tepaitii
nauieHTyu Oy/Iv BUITAAKOBUM YMHOM PO3iJIeHi Ha ABi piBHi
rpymnu. Y rpyIi BTpydyaHHsI IPOBOIMIM OaraToeTarHy mpo-
rpamy o6poOKU MOPOXKHUHU POTA, BAKOPUCTOBYIOUYH Piay-
HY IIJ151 TOJIOCKaHHS poTa i3 AgNPs Tpudi Ha IeHb TPOTATOM
5 IOHIB, @ B KOHTPOJIbHIN TpyIi POTOBY MOPOXHUHY 0OpO-
ostn xstoprekcuarHoM 0,12% 3a tum ke metonoM. Yepes
M’SITh JAHIB CTIOCTEPEXEHHs cepefHiii 6an 3a Momudiko-
BAaHOIO KJIIHIUYHOO 111Kasoto JyiereHeBoi iHdexkitii (MCPIS)
(1,2 £ 0,1 mpotu 3,5 £ 0,3, p < 0,001) i yacToTa MHEBMOHIi
(2,7 mpotu 23,7 %, p = 0,008) Oynu 3HAYHO HIDKIYMMU B
rpymi, y sIKiii 3acrocoByBasacs piguHa i3 AgNPs [19].

OtpuMaHi pe3yJbTaTd CBimyaTh Mpo e(PEeKTUBHICTb pi-
nuHM i3 AgNPs mpoTu KoJioHi3allii TOpoXXHUHU poTa I10-
TeHLIIHHMMU pecIipaTOPHMMU ITaTOreHaMU, 30KpeMa 0ak-
TepisiMU, CrieU(PiYHUMU 7151 POTOBOI MOPOXKHUHU.

Takum 4yuHOM, HOaHi JiTepaTypud CBiTyaTb MPO HasIB-
HicTb Y AgNPs BupaxkeHoi aHTMOaKTepiaJbHOI, MPOTHU-
rpuOKOBOI, MPOTUBIPYCHOI Jii, 30KpeMa 111010 MaTOreHiB,
SIKi BUKJIMKAIOTh 3aXBOPIOBAHHSI POTOBOI MOPOXHWHU Ta
JIop-opraHiB. BupaxkeHa npoTuMikpoOHa aKTUBHICTb IIPO-
TH PE3UCTEHTHMX INTaMiB Ta OiOILUIIBOK € BUPIIIAJBHUM
daxTopoM Wi po3podKku Ha ocHOBI AgNPs 3aco6iB mis
JIIKyBaHHSI 3aXBOPIOBaHb POTOIJIOTKY iH(EKIIIIHOTO I10-
XOJIKEHHS.

Iomo 6e3meuyHocTi 3acTocyBaHHs mpernapariB iz AN Ps
BBaXKa€ThCs, 110 TSXKKi HeOaxkaHi eheKTu cpidja Impu Ha-
HECEHHi Ha CJIM30Bi 000JOHKHU MOYMHAKOTh BUHUKATU TTPU
KYMYJISTUBHMX 103aX y Aiana3oHi Bix 60 1o 70 Mr cpibia/Kr
macu Tina [15]. Tlpu 3acTocyBaHHI MEIUYHOTO BUPOOY
Bpiomocc Cinbeep Cripeii Takux 103 TOCATTH HEMOXKJIMBO,
ockinbku 1 ¢akoH Mictuth Bchoro 0,45 mr AgNPs. Kpim
TOTO, TICJIST KOHTAKTY 3 POTOBOIO TTOPOXKHUHOIO Ta CJIN30-
BUMM 000JIOHKAMM CpPi0JIO eKCKPeTYEThC i3 ceuelo Ta de-
KajissmMu. TepMiHUM eJliMiHALIil CYTTEBO 3ajieXXaTh Bil HO3U
Ta TPUBAJIOCTI 3acTocyBaHHs [15].

3BaxkalouM Ha IUISIX BBEACHHS Ta TUIMOBY ISl 3aXBO-
pIOBaHb ropJja i poTOBOI MOPOXHWHU TPUBAIICTb 3aCTO-
cyBaHHs MeauyHoro BUpoOy Bpiomocc Cinbeep Crpelit,
HeMae MiACTaB OYiKyBaTH LIKifiuBoro BILUIMBY AgNPs Ha
OpraHi3M, y TOMY UMCJIi Yepe3 MOKJIMBE BAUXaHHS PO34M-
HY, 110 pO3IMWIIOETHCS. Y TOCITIIKEHHI TOCTPOI iHT IS -
Hoi TokcuuHOCTI AgNPs (4 roguHM B iHTaNsIMifHIT Kamepi
JUTSI BChOTO Tisla, KoHIeHTpaltist AgNPs 76—750 Mkr/m3) He
OyJI0 BUSIBJIEHO iCTOTHMX 3MiH MacH Tijia a00 MOKa3HUKIB
(QYHKIIIOHATBHUX JIeTeHeBUX TecTiB [17]. AHajoriuHo 3a
CcyOXpOHIYHOrO BBeAeHHS (iHraisuii mpoTsrom 6 roguH Ha
IIeHb, 5 MHIB HA TYDKICHD, 3arajioM 28 IHiB, KOHLIEHTpaLIis
AgNPs 10 61 MKr/M?) KOOHUX iCTOTHUX 3MiH y Maci Tina,
3HAYHMX 3MiH y TeMaToJ0TiYHUX Ta 6i0XiMiYHUX MOKA3HU-
Kax KpOBi 3apeecTpoBaHoO He OyJio [37].

[HIIMM aKTUBHUM iHTPENiEHTOM MEIUYHOTO BUPOOY
Bpiomocc Cinbeep Crpeii € icnanacbkuii Mmox (Cetraria
islandica L.) — nuctornomiOHO-KYIIOBUI JUIIAWHUK PO-
nuHU napmenieBux (Parmeliaceae), 1110 € cuM06io3oM Tpubda
i BomopocTi. BiH 3maBHa BUKOPUCTOBYETHCS SIK JliKapchKa
pocivHa, 30KpeMa TpH JIIKyBaHHI 3amajeHHs] Ta CyXOCTi
CJIM30BO1 OOOJIOHKH TJIOTKH.

OCHOBHMMU CKJIAQIOBUMM KOMITOHEHTaMU CJIaHei
nuinaiiHuka € nojicaxapuau (mo 50—70 %), nepeBaxkHO
MEepPBUHHUIM JIIXEHiH Ta i30/IiXeHiH, a TaKOX JMIIaiiHUKOBL
KUCI0TH ((pyMapIipoTolieTpapoBa, MpPOTOJIiXeCTepUHOBA,
ycHiHoBa) [30].

3 OCTaHHIMU TOB’SI3YIOTh MTPOTUMIKPOOHY aKTUBHICTb
eKCTPaKTiB icJaaHACBKOTO Moxy. {PDymMaprpoToleTpapo-
Ba KHCJIOTa Ma€ aHTUOAKTEpiaJlbHY [il0 MPOTU LIMPOKO-
ro criektpa 6akrepiit, BKItouHO 3 Bacillus cereus, Bacillus
subtilis, Staphylococcus aureus, Streptococcus faecalis, Pro-
teus vulgaris, Listeria monocytogenes, Aeromonas hydro-
phila. BcranoBneHa ii mpoTUrpuOKoBa aKTUBHICTh MTPOTU
Candida albicans i Candida glabrata |38].

In vitro noBegeHO OaKTepULMIHY [il0 IIPOTOJiXeC-
TepUHOBOI KMCJIOTU 1ono Bacillus subtilis ta Listeria
monocytogenes, a TaKOX OaKTepioCTaTUYHY 11040 Esche-
richia coli Ta Pseudomonas aeruginosa [39]. 1i npoturpu6-
KOBY aKTHMBHICTb TOB’SI3yIOTb 3i 3MATHICTIO BUKJIMKATH
MUC(YHKIIII0 MiTOXOHAPiH, 10 TPUBOAUTH A0 HAIMipHOL
MPOAYKIIil aKTUBHUX (OPM KHCHIO Ta 3arubesi Mikpo-
OHux Ki1iTuH [21]. BcraHoBiieHO, 10 ITPOTOTiXECTEPUHOBA
KUCJIOTA € TIOTY>XKHUM iHTiOITOPOM aKTMBHOCTiI 3BOPOTHOI
TpaHCKpUNTa3u Bipycy imyHonedinury-1 moaunu [39].

BaxmmBoio 0coOMMBICTIO YCHIHOBOI KHUCJIOTH € iHTi-
Oyioua aKTUBHICTb IIOA0 OaKTepiaJIbHUX IITAMiB, CTIMKUX
10 aHTMOIOTUKIB (HANPUKIIAI, METULWIiHPE3UCTEHTHOTO
Staphylococcus aureus), a TakoX aHTUMIKpOOHa aKTHB-
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HICTb IIPOTHU TPAMITO3UTUBHUX OaKTepili, 1110 pOCTYTh a00 B
IUTAaHKTOHHI# popmi, abo y Burisai 6iortiBku [11].

JlixeHiH Ta i30JliXeHiH MalOTh MPOTU3AMNaIbHY dil0 3a-
BIISIKM BIUIMBY Ha CEKpellilo Ta O6ajaHC MiX LUTOKIHAMU
IL-12p40 mo 1L-10 [12]. ITpotuzananbHuii edext Gymap-
MPOTOLETPAPOBOI Ta MTPOTOIIXECTEPUHOBOI KUCIOT MOXKE
OyTH TIOB’SI3aHMI 3i 3MaTHICTIO iHTiOyBaTH S-Jimokcure-
Hasu. lle mpuBOAUTH 0 3HUXEHHSI CUHTE3Y JIEMKOTpie-
HiB, SIKi € IOTY:KHMMM OPOHXOKOHCTPUKTOpPaAMHM Ta 0epyTh
y4uacTh Y 3anajibHuX mpoiecax [12, 39].

BogHmii exkcTpakT iclIaHACHKOrO MOXY HPOIEMOH-
CTPYBaB CBOIO €(DEKTUBHICTh Y KIiHIUHUX TOCTIIKEHHSX.
3okpeMa, y MOpPiBHSUIBHOMY IOABITHOMY CJIiMOMY JOCJIi-
JDKEHHI 3a yyacTi 63 maiieHTiB BikoM Bim 18 mo 65 pokiB
OyJ10 OLIIHEHO HOTro e(heKTUBHICTh Y MOJETIIEHHI CYXOCTi
Ta 3arajeHHsI pOTOBOI MOPOKHUHM Uepe3 MOCTiiiHe HOCO-
BE IMXAHHS MiCJIsl IPOBEJACHHS CENTOIUIACTUKU. YYaCHUKU
OyJIi pO3IiJieHi Ha TPU TPYNN; MOYNMHAIOYH 3 TIEPIIOTO THS
micyst onepallii, MpoTsroM 5 nHiB orpumyBaiu 10 mactu-
JIOK, BMIiCT BOJTHOTO €KCTPaKTY iCJIaHICHKOTO MOXY B SIKMX
oyB ekBiBaneHTHMI 0,048 r (n = 23), a60 0,31 (n = 18), ab6o
0,5 r (n = 22). HazmiT, cyxicTh i 3amajeHHsI CJIM30BOI 000-
JIOHKU, TiM(paTUIHUX BY3J1iB, HAJIT Ha SI3UKY Ta TaKi CUMII-
TOMH, SIK 3aXPUILIICTh i OUIb y TOPJIi, OLiHIOBAJIM JliKapi 3a
mkasor Big 0 mo 3. Yci rpynu mokasaiu MoJlinieHHs 6e3
iCTOTHMX BiAMiHHOCTE#, HaBiTh MiHiMaiibHaA go3a (0,48 r
Ha 100y) BusiBuiacs epexktuBHoo. Teparmist 1odpe nepeHo-
cunacd Bcima manientamu. [1po xXoaHi moGiuHi peakilii He
nosigomJsuiocs [15].

BogHuii ekcTpakT iCJIaHICBKOIO MOXY TaKOX OyB
e(eKTUBHUM Yy BIIKPUTOMY IOCTIIKEHHI, Y IKOMY B3sUIN
yaactb 100 mamieHTiB BikoM Bim 7 1o 85 pokiB i3 3amaneH-
HSIMM CJIM30BO1 OOOJIOHKM MOPOXHUHU pOTa ab0 TJIOTKU
(mapuHrit, ¢dapuHrit) (63 mauieHTH), rocTpuM abo Xpo-
HIYHUM OpoHXiaJTbHUM KaTapoM (29 mailieHTiB) i Oibl
TSDKKUMUY OpOHXiaJIbHUMU 3aXBOPIOBAHHSIMMU, SIK-OT OPOH-
XiaJbHa acTMa, pak OpoHXiB 400 OPOHXOEKTaTUYHA XBOPO-
6a (6 maiieHTiB). Yci mamieHTH oTpuMyBanu 1—2 macTui-
KU, 110 MicTiiu 160 MI BOTHOTO €KCTPAKTY iCIIaHICHKOTO
MOXY Ta 5 MI' €KCTPaKTy OOpIliBHMKA 3BUYATHOTO KOXHi
2—3 roguHu Big 4 aHiB 10 3 TvKHIB. [Ticist OoLiHKY TaKKX
CUMIITOMIB, SIK KallleJIb, 3aXPUILIICTh, CEKpellis, 3amajicH-
Hs Ta OiJIb, TTOBUTUBHUI pe3yJbTaT CIOCTepiraBcs y 86 %
nauieHTiB. [lacTunku nodpe nepeHoCUIUCs, KiJbKiCTb I10-
OIYHMX peakiliii Oyma He3HauyHoto [40].

3BaxkalouM Ha BUILEBUKIIAJEHE, BAXKJIMBOIO MIEpeBaroto
menuyHoro BupoOy bpiomocc CineBep Crpeil € KoMOi-
HoBaHe 3acTocyBaHHsI AgNPs Ta ekcTpakTy iclIaHIChKOro
MOXy. 3aBOSK{ BAAJIOMY IMOETHAHHIO KOMIIOHEHTIB J10-
CSITAETHCS HE JIMILE MOTeHLiI0BAaHHS MPOTUMIKPOOHOI 1,
ajie 1 3MEHIIYIOThCS 3aMajeHHsl Ta O0JIbOBI BiIUYTTS, IO
BaXXJIMBO 3 OIJISIAY HA CUMIITOMH Ta IMaTOreHe3 3aXBOPIO-
BaHb ropyia i poTOBOI MOPOXHWHU. BaxnuBoro € 3mar-
HICTb NiIOUMX PEYOBUX TPUTHIUYyBaTH ILJTiIBKOYTBOPEHHSI,
OCKiJIbKM OCTaHHE Bilirpa€e BaXkJIMBY pOJib Y PO3BUTKY Ta
XpoHi3alii iHdekuiil gop-opraHiB. BrmB Ha OGioriiBKu
MOe 3MEHIIUTH MOTPedy Y 3aCTOCYBAaHHI CUCTEMHUX aH-
TUMiKpOOHUX 3ac00iB 200 X IMiABUIIUTH iX €(peKTUBHICTD.
Bucoka peakuiiina 3gatHicte AgNPs, 1110 mos’s13aHa i3 ix
¢dopMoI0, AyKe MaJIuM po3MipoM (2 HM) Ta BUCOKOIO KOH-

LIEHTpPALIi€I0 Y pO34YMHi, JO3BOJISIE OUiKYyBaTU Ha BUPAXKEHY
MPOTUMIKPOOHY aKTUBHICTb.

CyInyTHIMU MTO3UTUBHUMU BJIACTUBOCTIMU MEANIHOTO
BupoOy bpiomocc Cinbeep Cripeit € HassBHICTb BiBOJIiKa-
roUoro edexTy, 1110 oro 3ade3reuye oJist M’SITH TIepLeBoi,
MPUEMHI OPTaHOJIETITUYHI BJIACTUBOCTi, a TAaKOX BiJICYyT-
HICTh TOAPA3HIOBAJIbHOI [ii Yyepe3 BiICYTHICTb Yy CKJIaii
€TUJIOBOTO CITHPTY.

JlaHi giTepaTypu HalOTh ITiICTaBY OYiKyBaTH ITO3UTUB-
HOTO e(heKTy MEAUYHOTO BUPOOY MPOTU MiKpPOOHUX I1aTO-
T'eHiB, 1110 € 30yIHUKAMU TOH3UJIITY, (PapUHTITY, CTOMATUTY.

Meta po0OTH: IOCHIIUTH in Vitro aHTUOAKTEPIaIbHY
nito MmenuuHoro BupoOy bpiomocc CinbBep Crpeit 11ono
TUIMOBUX 30YIHUKIB, SIKi MPOBOKYIOTh PO3BUTOK 3arab-
HUX 3aXBOPIOBAaHb POTOBOI MOPOKHUHU Ta TJIOTKU.

Marepiaaum Ta metoaAu

HocnimkeHHsT aHTMOAKTEpialbHOI i MEIUYHOTO BU-
poo6y bpiomocc CinbBep Cmpeii mpoBoawian Ha 6a3i IH-
CTUTYTY Mikpo0iosorii i Bipycosorii im. [I.K. 3a6onotHoro
HAH VYkpainu (xkepiBauk HJIP — 3aBimyBau saGoparopii
bioTexHoJIOrii MikpoOHOTO cuHTEe3Y, K.T.H. Cepriii CKpo1b-
Kuit) y mepion 3 BepecHs 1o jaucronan 2023 poxy.

BuxkopucroByBanu in vitro nucKo-augy3iiHUA MeTox
(AJAM) 3 eTaJJOHHUMM TECT-IITaMaMU YMOBHO-ITATOT€H-
HuX 0akTepiii: Streptococcus pyogenes ATCCC 21059, Strep-
tococcus pneumoniae ATCCC 49619, Staphylococcus aureus
ATCCC 25923.

Jns  TpUroTyBaHHS iHOKYJISITY BMKOPHUCTOBYBAJIU
24-TonWHHI KYJBTYpH, KYJIbTUBOBAHI IpPHU TeMmIlepaTypi
37 °C y coeBo-kazeiHoBomy OyibitoHi (Himedia, India).
[MoxuBHE cepemoBulle A5 MOJATBIINX AOCTIIKEHb (CO-
€BO-Ka3eIHOBUI1 OyJIbHOH) TOTYBaJIX BiAIOBIZHO OO iH-
CTPYKIili BUPOOHMKA, CTEPIIIi3yBaIl, OXOJOMXKYBaJIM IO
45 °C Tta posnuBaiau y vamky [lerpi mapomM TOBLIMHOIO
4,0 = 0,5 MM, morepeaHbO BCTAHOBUBIIIY 1X HA PiBHY TOpHU-
30HTAJIbHY MOBepxHI0. Yalliku 3ajauiiaiy Mpyu KiMHaTHii
TeMIlepaTypi IJIs1 3aCTUraHHs, a Mepel iHOKYJISILI€Io Mmin-
cymyBanu B TepmocTarti ipu 37 °C BriponoBx 60 XB.

st BUBHAYEHHS YYTJIIMBOCTI BUKOPUCTOBYBAJIM CTaH-
MIApTU30BaHi SIKICHI TUCKU, MPOCOYEHi po3unMHOM bpio-
Mocc CinbBep Crpeil pi3HOI KOHIEHTpalii (HaTUBHUIA,
pPO3BENeHUI CTEPWIBHUM i30TOHIYHUM PO3UYMHOM HaTPitO
xjjopuay y criBBinHomeHHsx 1: 1 1a 1:10).

CraHmapTHUM iHOKYIIOM, 110 MicTuTh 100 MKJI 1000BOI1
kynesrypu (10° KYO/Mi) BigmoBigHOro Imramy, BUCiBaiIn
ra30HOM Ha ITOBEPXHIO araprM30BaHOTO CepeloBUIIA Ta a-
BayIu MiacoxHyTu 2—3 rox. Ilicis yoro Ha MOBEpPXHIO 3a-
CiSIHOTO cepeloBuIla 3a JOIIOMOTI0I0 CTEPUIBHOIO TiHIIEeTa
aruliKyBaJu JUCKU, TPOCOYEHI HATUBHUM AOCiIKYBaHUM
PO3YMHOM Ta ioro po3eaeHHs MU 1 : 1 1a 1 : 10. SIK KOHT-
pOJIb BUKOPUCTOBYBAJIM JMCK, TPOCOYEHUI CTEPUIBLHUM
130TOHIYHUM PO3YMHOM HaTpito xiopumy. [lepeBipsiau pis-
HOMIpHICTb KOHTAKTy IMCKIB i3 moBepxHelo arapy. Binpasy
Ticiist artikauii qucekiB yaiiku [letpi mominianu 1o repmMo-
cTaTy JOTOpU ITHOM Ta iHKyOyBasiu TpoTsiroMm 18—24 rox
npu temmepartypi 37 °C. Ilicas 3aBepineHHsT iHKyOamii
BUMIpPIOBAJIM OiaMeTp 30H 3aTPUMKHU POCTY KOXKHOI
KYJABTypHU y MiniMeTpax. JociIKeHHsI BUKOHYBAJIOCS Y
I1’s1TU moBTopax [35].

10 3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 19, N2 1, 2024



OpuriHaAbHI AoocAipxeHHs / Original Researches

Pe3yAbTaTM T OGrOBOPEHHS

VY pesyabTaTi OOCHIIXKEHHS aHTUOaKTepiaJlbHOI il
menuyHoro Bupody bpiomocc Cinbep Cripeii BCTaHOB-
JIGHO, 1110 HaiBMILOI Oyja YYTIMBICTh MiKpOOpraHi3MmiB
10 HATMBHOTO PO3YMHY, diaMeTp 3aTPUMKU 30H POCTY
3pocTaB y pamy Streptococcus pneumoniae ATCCC 49619
(12,7 £ 0,6 mMm), Streptococcus pyogenes ATCCC 21059
(17,0 £ 2,6 m™m), Staphylococcus aureus ATCCC 25923
21,3 £ 1,1 Mmm).

AHajioriyuHa TeHACHIIiS cHocTepirajach i T po3-
BeneHHs1 po3unHy bpiomocc CinbBep Crpeit i30TOHiU-
HUM PO3YMHOM HATpilo XJIOpUAy y CHiBBimHOIIEHHi 1 : 1.
Hnst wramy Staphylococcus aureus ATCCC 25923 30Hu
3aTPUMKM  POCTY Oyayd HaWOIbIIMMU Ta CTAaHOBUJIMU
15,3 £ 0,6 MmM. UyTnuBicTh CTPENTOKOKIB 0 €T K KOH-
neHTpauii (1 : 1) Oysia HUXKYOMO Ta JOPiBHIOBAJIA BilIOBI/I-
Ho 10,3 + 0,6 MM s Streptococcus pneumoniae ATCCC
49619 i 12,7 = 3,1 mm mnst Streptococcus pyogenes ATCCC
21059.

Streptococcus pneumoniae ATCCC 49619

Staphylococcus aureus ATCCC 25923

PosBenenHss posuuHy bpiomocc CinbBep Crpeit y
criBBigHOMIEHHi 1 : 10 He IPUBOAUIIO 10 3aTPUMKU POCTY
TECTOBUX ILLITaMiB OaKTepiid.

Pesynbraty BUBHAUEHHST Yy TJIMBOCTI YMOBHO-TIATOTEH-
HUX MiKpOOpTaHi3MiB HaBeJeHi y TabJ1. 1 Ta Ha puc. 1.

Taxum ynHoM, Bpiomocc Cinbeep Cripeii YMHUTH TIPO-
TUMIKpOOHY /{0 W00 OCHOBHOTO CIEMMIYHOTO ISt
JIOAMHU 0aKTepialibHOrO MAaTOTeHY, SIKUM € 30yIHUKOM
(apuHrity Ta TOH3UIITY, — Streptococcus pyogenes. Kpim
TOTO, BiH MPUTHIYYE PICT Ta PO3MHOXEHHS Streptococcus
pneumoniae Ta Staphylococcus aureus, SiKi TAKOX € 4acTOIO
MPUYMHOIO iH(EKIIiiTHO-3aaJIbHOTO MPOLIECY POTOIJIOTKH.

BucHoBKM

Menuunuii Bupi6 Bpiomocc CinbBep Cripeii YMHUB
BUpaXXeHY aHTUOAKTepiabHY [il0 1100 TECTOBUX IITaMiB
cradinokokiB (Streptococcus pyogenes ATCCC 21059 Ta
Staphylococcus aureus ATCCC 25923) ta moMipHy 11010
Streptococcus pneumoniae ATCCC 49619. AHTUMiIKpOGHA

Streptococcus pyogenes ATCCC 21059

PucyHok 1. AHTubakTepianbHa [is MeguYHOro
Bupoby bpiomocc CinbBep Cnper
Mpumitkn: 1 — HaTuBHUII Po34nH Bpiomocc CinbBep
Cnpeii, 2 — po3BeaeHHs po34nHy bpiomocc Cinbeep
Cnpeii y cniBBigHoweHHi 1 : 1 3i ctepunbHum 0,9%
PO3YUHOM HATPIlo xsopuay, 3 — po3BeaeHHsI PO34u-
Hy Bpiomocc CinbBep Cnpevi y cniBBigHoweHHi 1: 10
3i crepunbHuM 0,9% pPO34YMHOM HaTpilo xnopuay, 4 —

crepunbHuii 0,9% po34uH HaTpilo xnopuagy.
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Tabnuys 1. Pe3ynbratn BUMipIOBaHb 30H 3aTPUMKU POCTY T€CTOBUX LUTaMIB
3a BUKOPUCTaHHSI HATUBHOI 0 po34mMHy Bpiomocc CinbBep Cnipeii Ta vioro po3segeHb

PosBepaeHHs Bpiomocc Cinbeep Cnpewn CrepunbHuii 0,9% Po34mH
[ocnigeHi wramm HaTuBHMi PO34YnH 1:1* 1:10* Hatpilo xnopuay
[liameTp 30HU 3aTPUMKHU POCTY, MM
Streptococcus pyogenes ATCCC 21059 17,0+ 2,6 12,7+ 3,1 0 0
itgrggg)coccus pneumoniae ATCCC 127406 103106 0 0
Staphylococcus aureus ATCCC 25923 21,3+1,1 15,3+ 0,6 0 0

lMpumitka: * — Ansa po3BeseHHss BUKOPUCTaHO cTepusbHuii 0,9% po34uH HaTpilo xaopuay.

Iist OyJ1a 10303aJIeKHOI0 Ta 30epirajacs Npyu BUKOPUCTaHHI
po3BeneHHs 1: 1, ane He 1: 10.

EdexkruBHicTh MeauuHoro Bupody bpiomocc Cinbeep
Cripeii IpoTU TUMOBUX 30yTHUKIB OaKTepiaJlbHUX iH(EK-
Li#l MiaTBepaKXy€e MOro TepaneBTUYHUI TTOTeHIIIa y JIiKy-
BaHHI 3amajbHMX 3aXBOPIOBAHb TOpPJia Ta POTOBOI MTOPOXK-
HUHU.

Kondunikr inrepecis. He 3asiBneHuii.
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Throat and oral cavity diseases: nanosilver solutions as the key to successful treatment

Abstract. The current state of scientific knowledge regarding
the antibacterial properties of nanosilver and Iceland moss ex-
tract is analyzed and summarized. The antibacterial activity of
Briomoss Silver Spray, a medicinal product with active ingre-
dients such as nanosilver and Iceland moss extract, was stu-
died. The susceptibility of common pathogens, responsible for
oral cavity and pharynx diseases, to different concentrations of
Briomoss Silver Spray solution (native, ina 1 : 1 and 1 : 10 di-
lutions with sterile isotonic saline solution) was assessed using
the disk diffusion method. It was found that the native solution
had a pronounced antibacterial effect against the test strains of

Streptococcus pyogenes ATCC 21059 and Staphylococcus aureus
ATCC 25923 as well as moderate effect against Strepfococcus
pneumoniae ATCC 49619, with inhibition zones diameters of
17.0 £ 2.6 mm, 21.3 £ 1.1 mm, and 12.7 £ 0.6 mm, respectively.
The antimicrobial effect was maintained when using a 1 : 1 dilu-
tion, but not 1 : 10. Therefore, the effectiveness of Briomoss Sil-
ver Spray, a medicinal product, against these pathogens confirms
its therapeutic potential in treating inflammatory diseases of the
throat and oral cavity.

Keywords: silver nanoparticles; Iceland moss extract; antimicro-
bial activity; inflammatory diseases of the throat and oral cavity
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3HOYeHH$s BitTamiHy D npu npoBeAeHHi NPodIiAOKTUKU
TA AIKYBOHHS 30roCTpeHb OPOHXIOAbHOI OCTMU Y AiTen

Pesiome. Axmyaavnicmo. Ha cbo200mi 6axciusum 3aedarnnam 0ns Oumsa4oi arepaonoeii € 600ckoHaneHHA NIKY6aHHS
dimell 3 OPOHXIANLHON ACMMOK 045 3aN00ieaHHS MANICKOMY nepebicy Xxeopobu, ineariouzayii ma cmepmuocmi nauyi-
enmie. Mema. Bueuumu 3navenns enaugy cansemenmauii gimaminy D npu npoeedenni npogirakmuru ma nikyean-
Hs 3a20cmpenrs OporxianbHoi acmmu y dimeii. Mamepiaiu ma memoou. Jlocaioxcysana epyna — Oimu 3 OpOHXianb-
Hoto acmmoro (164 dumunu). Picenv 25(OH)D eusnauanu enekmpoxemintominecueHmHum Memooom Ha aHanizamopi
Eleksys 2010 (Roche Diaggnostics, Himeuuuna) 3a mecmom cucmemu Cobas. Pisenv IJI-4, IJI-10 oyinrogasu 3a do-
nomoeor Habopie peakmugie 045 IMyHopepmeHmuoeo ananizy. [ns KAiHIYHOI OYIHKU nayieHmieé 8U3HAYABCS PIBeHD
KOHMPOAI0 GPOHXIANbHOI acmmu ma KAIHIYHULL aHani3 3aeocmpets 3axeopiogants. Pezyasmamu. Y pesyasvmami nopig-
HsHHs euxionoeo piens 25(0H)D y cupoeamui kpoei nayienmie nicas sacmocyeansa 2000 MO eimaminy D, npomseom
6 micayig, nicas aima ma nicas npuilomy xoaekanvyugepony y nidsuujenux 0ozax (4000 MO) npomseom 2 micsauié
écmanoenena eipociona pisHuys mixc nokasnukamu 3a kpumepiem @Ppiomana (\°> = 41,211; p < 0,05). Hozumusna
KAiHIuHa dunamika nepebiey OpoHXianbHoi acmmu cnocmepieanacs y dimeil, y AKUX 3ae0CMpeHHs i0MIiYaiucy Ha GoHi
ingeKyitinoeo npoyecy, NopieHAHO 3 dimbmu, AKI Maiu 3a20cmpens Ha goui inuwux pakmopis. Takoxc y yiei kameeopii
nayieumis nicas mpuganoeo npuiiomy simaminy D 3a pizHux pesxcumie 003ysanHs npu nopieHsauti noxkazuuxie IJ1-10
ma IJI-4 scmanoeaeno eipoeiony piznuuio mixc Humu (p < 0,05). Bucnoexu. imsam, y sxux 3aeocmpenist OpoHXianbHOI
acmmu po3eusanocs Ha QoHi iHeKyiliHuX npoyecie, MoJICHA PeKOMeHOY8aAMU YiA0piuHe 3aCMOCy8aHHs X01eKanvluge-

PONY, OKDIM Aima, 3a Pi3HUX pedcumie 003y8aHHs, 8KAIOUHO i3 ujodenHumu eucoxumu dozamu (4000 MO).
KimouoBi cinoBa: oimu; eimamin D; 6pouxiansna acmma; AiKyeanns

Bctyn

Ha cporonHi He3anepeyHoro € BaKJIUBICTh BiTaMiHy D
IUISL OpraHi3My niteid pi3Hoi BiKoBoi karteropii [1, 2], go-
pPOCJIMX Ta JIIO/ICH JITHBOTO BiKy. 32 OCTAHHE NECSITUIITTS
MpoBeneHO 0e3J1i4 MepeKOHJIMBUX HAYKOBUX TOCTIIXKEHb,
pe3yJIbTaTu SKUX BKa3yloThb Ha HEOOXiTHICTh caruieMeH-
Tauii BitamiHy D mpu 3aXBOproBaHHSIX Pi3HMX OpraHiB Ta
cucteM [3—8]. OkpiM 1IbOro, 3HAYMMICTh BiTamiHy D 00-
TOBOPIOETHCSI Ha YMCIEHHUX KOH(DEpEeHIisX, KOHTpecax,
cuMMo3iyMax, Kpyriux crojax toio. Ilopiuno B [Tonbii
min erigolro eBpomnelicbkoi acoiallii EVIDAS npoBoautbes
MiXHapoaHa KOH(epeHllisl, sKka 0e3rocepeaHbo MPUCBsI-
YyeHa MUTaHHSIM poJi BiTaMiHy D B opraHiami monuau. Ha
oCTaHHil KoHdepeHilii B 2023 poui Oyau nonaHi pe3yibra-
TH 103yBaHHS BiTaMiHy D 111 ipoBeieHHs TpodilaKTUKU

i nmikyBaHHS #ioro aediuuty [8, 9], OCKiIbKU BBaXKA€ETHCS,
o came AediuuT LbOTO BiTaMiHy CIPUSIE PO3BUTKY CO-
MaTUYHOI MaTOJIOTil B MALli€EHTIB i3 CXWIBHICTIO A0 Pi3HOI
narosorii [10]. B Ykpaini icHye minposain EVIDAS, kynu
BKJTIOUEHI TIPOBINHI crieliasicTu, siKi MpauooTh y 11iif ra-
JIy3i, 1110 Ia€ MOXJIUBICTb YKPaiHCbKUM HAyKOBLSIM POOU-
TH CBiii BHECOK Y pO3BUTOK Ta BMBUCHHS L€l IIpobiaemMa-
Ky [11]. Yce Ginbin mmpoko pe3yabsTaTi HayKOBUX poOOiT
3HAXOMATh 3aCTOCYBAHHS B IIPAKTUYHIM MEIUIIUHI, JiKapi
YacTillle CKepOBYIOTh MALIiEHTIB Ha JOCiI)KeHHSI PiBHSI Bi-
TamiHy D y cupoBarili KpoBi, TAKOX Yy JIiKapChKUX IMpU3HA-
YEHHSIX MOXHa YacTillle CIIOCTepiraTy IpenapaTu BiTaMiHy
D 3 npoginakTnyHO10 200 JiKyBaIbHOIO METOIO.
BonHowac 3a ocTaHHi JECATWIIITTS JIOACTBO CTUKHY-
JIOCS 3 HAUOUTBII MOIIMPEHOI0 MPOOJEMOIO B MEIUILIMHI —
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aneprieto [12]. OxkpiM BimoMHUX TOCTpUX peakliiii Ha Oi-
JIOK, 1110 TTOTPEOYIOTh €EKCTPEHOI MEAUYHOI TOIMOMOIM, BCE
OiIbllIe cepell HaceJeHHs 3yCTPivaloThCsl XPOHiuHi (hopMu
aJieprivHUX 3aXBOPIOBaHb, SIK-OT aTOIMIYHUI JIepMAaTHUT,
OpoHXiaJlbHa acTMa Ta aJIepPTiYHUIA PUHIT, 110 TTOTPEOYIOTh
TPpUBAJIOTO JIiKyBaHHs TallieHTa. beszarepeyHo, KoOX-
He XpOHiUHE aJiepriyHe 3aXBOPIOBAHHS Ma€ HeTaTUBHUIA
BIUIMB Ha TapMOHIMHICTh PO3BUTKY AUTSYOTO OpraHizmy,
(GopMyBaHHS 3piJIOCTi Ta CTAHOBJIEHHS BCiX OPTaHiB i cuc-
TeM BiJl HapOIKEHHS M0 MiITITKOBOTO BiKy. OCKiIbKM Ha
ChOTOHI caMe B Halllili KpaiHi BiIMi4a€TbCs 30iJIbIIIEHHS
3a0pYIHEHOCTI HABKOJIMUIIHBOIO CepeIoBUIIa, a 0COOIMBO
MOBITPSI, 1110 MOB’SI3aHO 3 BiiCHKOBMMMU JisIMM Ha Halliil
3eMJIi, Ta pa30M 3 TUM IIPOOJIEMOIO 3aTUIIAETHCS BXKE iCHY-
foya Ximi3allisi Ta 3ara30BaHiCTh WIKiIJTUBUMU PEYOBUHAMU
JIOBKIJLISI, TIPUBEPTAE YBary came ajepris AMXaabHUX LIS~
xiB. Takox mosiBa HoBoro BipycHoro Tpurepa COVID-19
crpusie 301JIbIIIEHHIO 3arOCTPEHb PECITIPATOPHUX aJIEPTro3iB
y XBopuX. bpoHxianbHa acTMa — ajiepriyHe 3axBOpIOBaH-
HS1, 1110 MOXKe TIPU3BOAUTH JI0 Tepedy10BU OPOHXiaIbHOTO
nepesa 3 hOpMYBaHHSIM XPOHIYHOTO JIETEHEBOTO 3aXBOPIO-
BaHHS Ta HEOOOPOTHMMM 3MiHAMM B OTUXAJIbHIll CHCTEMI,
1110, Y CBOIO Yepry, Be/ie y MOAJIbIIOMY A0 3HAYHOIO I10-
TipIIeHHS SIKOCTi XKUTTS XBOPOIO Ta MOro iHBaligu3allil.
3BaxkalouM Ha TakKi JaHi, HAyKOBIIi MPOJOBXYIOTh MOIITYKKU
e(eKTUBHOTIO JIiKyBaHHS Ta MpodilakKTUKK OpoHXiaabHOI
ACTMM Y AiTEeM, a TAKOX MOXJIMBOCTI KOHTPOJIIO 3arOCTPEHD
3aXBOPIOBaHHS. 3TiIHO 3 pe3yJibTaTaMu 0araTbox HayKOBUX
JMOCHiIKeHb, BiTaMiH D Mae iMyHOMOIy/IOI0UMil eheKT
[14], anTMOaKTEpiaibHYy, MPOTUBIPYCHY Ta MTPOTU3AIIAJIbHY
nito [15]. 3 ornsimy Ha 11e JOLIBHUM € BUBUEHHS caruie-
MeHTauii BitaMiHy D 1ipu npoBefeHHi npodinakTuku 3a-
TOCTPEHb OPOHXiaJIbHOI ACTMU Y IIiTEeA.

MeTa: BUBYMTH 3HAYEHHSI BIUIMBY CaIUIeMEHTALIii Bi-
Taminy D mpu mpoBeneHHI MpodilaKTUKU Ta JIiKyBaHHS
3arocTpeHb OPOHXiaJIbHOI ACTMU Y JTiTEH.

MaTepiaAn Ta MeToAmn

Hamu o6¢texkeHo 164 nUTHHY 3 AiarHO30M OpOHXiaTb-
HOT acTMHU BiKOM Bif1 4 10 14 pokiB.

Pigenp 25(OH)D Bu3Hauanu esekTpoxemiltoMiHec-
LeHTHUM MeTonoM Ha aHamizatopi Eleksys 2010 (Roche
Diaggnostics, HimeyunHa) 3a tectom cucremu Cobas.

ITpu mpoBeneHHI KJIiHIYHOI OLIHKM TIAlliEHTIB BU3HA-
YaBCsl piBeHb KOHTPOJIIO OPOHXiaIbHOI aCTMHU 3TiTHO 3 Ta-
KUMM XapaKTePUCTUKAMM: IEHHI CUMITTOMU, OOMEKEHHSI
aKTUBHOCTI, HiYHi CUMIITOMHM, ITIOTpeba B IIpermapaTax He-
BiIKJIaAHOI MOMOMOIH, pe3yJbTaTh ITiK(pJIoyMeTpil, 3a-
TOCTPEHHSI MPOTIroM poky. OKpiM 1LIbOTro, 3MiliCHIOBAaBCS
KJIIHIYHMI aHaJIi3 3aroCTpeHb OpOHXiaJbHOI aCTMU 3TiTHO
3 TAKMMUW O3HaKaMU: 3aMIIIKA, YaCTOTa TUXAHHS, y4acTb
B aKTi IMXaHHS TOMOMIXKHOI MYCKYJIaTypy, CBUCTSIYi AUC-
TaHLIHI XPUIIK, YaCTOTa CEPLIEBUX CKOPOUCHbB, Pe3yJIbTa-
TH MiKGIOYMETPIi Mic/s 3acToCyBaHHS OeTa-2-aroHicra.

[nst ysaBlIeHHS TMPO aKTUBHICTb 3amnajJibHOTO Tpolie-
Cy MU BUBYQJIM PiBEHb MpoO3alajbHUX LIMTOKiHIB. PiBeHb
1J1-4, 1J1-10 oniHroBaiM 3a JOTIOMOT0I0 HA0OPIiB PEaKTUBIB
1711 iIMyHO(EPMEHTHOTO aHAaTi3y.

Ha momeHT oOGcTexxeHHs y AiTeil He OyJI0 TOCTPUX pec-
mipaTopHUX iH(MEKIiil Ta 3arocTpeHb XPOHIYHUX BOTHUIILL

iH(ex11ii, IKi MOIIM O BIUIMHYTH Ha pe3yJIbTaTu iMyHOJIO-
TYHUX JTa0OPATOPHUX JOCiIXKEHb.

MertaboJtit BitamiHy D Ta iMyHOJIOTiYHI MOKa3HUKU
BU3HAYAIUCh Y 3UMOBHUU MePiof, IMicIs caraeMeHTallil Bi-
taminy Dy 103i 2000 MO nipoTsiroM 6 MicsIiiB, Imics Jrita
Ta TicJig caruieMeHTalii Bitaminy D y mo3i 4000 MO mpo-
TITOM 2 MicaiiB. TaKuM YHOM, TTaIli€HTH TTIepeOyBaIu ITif
HAIIIUM CITOCTEPEXKEHHSIM TTPOTSITOM POKY.

OwiHky craTtycy Bitaminy D 3milicHoOBaIM BigITOBiIHO
0 BU3HAHUX HOPMATUBHUX MoKa3HUKiB (2011 p.), 3rimHO
3 IKMMHU AediuuT BitaMiHy D BCTaHOBIIOETHCS MpPU PiBHI
25(OH)D y cupoBarui KpoBi Huzkue 3a 20 Hr/mMia (HUK4Ye
3a 50 HMOJIb/JT), HEAOCTATHICTh BiTaMiHy D miarHocTyeTbest
nipu piBHsIX 25(OH)D mix 20—29 ur/ma (50—75 Hmonb/n),
anokasHuk 25(0OH)D y cuposarui kposi Bia 30 1o 50 Hr/ma
(75—125 HMOJIb/JT) BBAKAETHCSI MEXXaMU HOPMU.

[Ipy TIpoBeAEeHHI CTATUCTUYHOrO aHali3y $SIK 3axil
LIEHTPAJIbHOI TEeHACHIIIl BUKOPUCTAHO CEpeIHill ITOKa3-
HUK (MemiaHy, Me), sSIK po3CitoBaHHSI — HUXHIii i BEpXHiii
kBapTuii (Q, Ta Q,). [l MOopiBHAHHS KiIbKiCHUX IOKa3-
HUKIB MiX JBOMa TpyrnamMu MiTeil 3 ajepridyHUMU 3aXBO-
pPIOBAaHHSIMA BUKOPUCTOBYBaJM TTOKAa3HUK YIIKOKCOHA
(W), BU3Hauar4Yy KpUTepiii 3HAKOBUX PaHTiB YIIKOKCO-
Ha (Z), pizHui BiporinHa npu p < 0,05; mpu mexinbKa-
pa30BOMY MOPIBHSIHHI BUOIpKU AiTel 3 aJlepriyHMMU 3a-
XBOPIOBAHHSMM ITiCJIsI OTPUMAaHHS XoJieKaabuudeposay B
pi3HOMY J103yBaHHi 3acTOCOBYBajiu Kpurtepiii ®pigmaHa
(A?), pisnuis BiporigHa ripu p < 0,05. B3aeM03B’s130K Mix
piBHeM 25(OH)D y cupoBarii KpoBi Ta piBHEM IIUTOKi-
HiB anepriyHoro 3ananeHHs (1JI-4, 1JI-10) y kpoBi giTeit 3
aJiepriYyHUMHU 3aXBOPIOBAHHSIMU BUBYAIW KOPEJSILiHHUM
METOIOM, BM3HAuYaluM KOeilliEHT paHTOBOI KOpEeJsIil
CnipmeHna ().

JocnimkeHHsT BUKOHAHE 3 JOTPUMAHHSIM I1OJIOXEHb
Ienbcincbkoi mekmapaiii BcecBiTHROI MeamyHOI acoili-
alii mpo eTUYHi MPUHLMIIM IPOBEASHHS HAyKOBMX Me-
IUYHUX AOCTiIKeHb 3a ydyacTio JoauHu (3 2008 poky), 3a
3romolo 0ioeTMYHOI Komicii (rmpotokon 3acimaHHs No 76
Bin 25.12.2013 poky). JdocnimkeHHs TpPOBOAUIOCS TicCs
OTPUMaHHS MMCbMOBOI 3roJiM 6ATHKiB Y1 OMiKYHiIB KOXHOI
00CTeXYBaHOI IMTUHMU.

PesyAbTaTH

Cepen ycix 164 KTiHIYHMX BUTIAIKIB OPOHXiaJIbHOT acT-
Mu y 41 Bumaaky (8,9 + 2,8 %) Gyma mepcuctyioda OpoH-
XiaJlbHa acTMa JIETKOTO CTYMNEHS TSKKOCTi, y 83 mireit
(72,4 + 4,3 %) Oyna niarHOCTOBaHa TIepCUCTYIOYa OPOHXi-
aJlbHa acTMa CepeaHbOTO CTYIEHs TSKKOCTI Ta y 40 miTeit
(18,7 £ 2,3 %) — nepcuctyiouya 6poHxiajibHa aCTMa TSIKKO-
IO CTyIeHs.

Cepen nux nauieHTiB B 101 auTtuHu nepebir OpoHXi-
aJIbHOI acT™MU OYB TicHO 1ToB’si3aHuit 3 ['P1 abo akTHBHICTIO
XPOHIYHOro iH(EKIIHHOTO 3amajbHOTO MPOIECy B JIOpP-
opraHax, TOOTO YacTO 3aroCTpeHHsI OpOHXiaJlbHOI acTMU
Oynu Ha ¢oHi iHdekwii. ¥ 22 mauieHTiB OyB XpOHIYHUI
TOH3WJIT, 18 mauieHTiB Majiu $SIBUIA XPOHIYHOTO aje-
HOImUTYy. Y OiTell 3 XpOHIYHMMM BOTHMIIAMM iHMEKIIii Ta
pelITH OOCTEXYBAaHUX iTEl MEPIOANYHO MPOTSATOM POKY
dikcyBanucs emizogu ['Pl y Burmisani ¢apuHriTiB, 1apyHTi-
TiB, TPaXeiTiB Ta OPOHXITiB.
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IIpu oTpuMaHHi pe3yabTaTiB J1abOPaTOPHUX MOCITi-
IKEHb CEpelHiil MOKa3HUK 25-TigpoKCcUKaabLUdepoay
B CHpPOBATIi KPOBi MdiTell 3 ajJepriyHMMM 3aXxBOPIOBAH-
HAMU craHoBuB 22,31 ur/mn (Me = 22,31; Q, = 18,21;
Q, =29,16).

3rimHo 3 peKoOMeHIaliIMHU i3 3aCTOCYBaHHS IIperiapa-
TiB BiTaminy D [8], niTsim 3 anepriunnumu XxBopodamu 0yJio
NpU3HAY€eHO npenapar Biraminy D,y nosi 2000 MO wwo-
nIHs ripotsaroM 6 micsaiiB. Cepeaniii mokasHuk 25(OH)D y
CHPOBATIIi KPOBi B ITAIli€HTIB ITiC/ISI IPUIOMY XOJIeKaIbII1-
(epony cranosus 33,65 nr/min (Me = 33,65; Q, = 24,64;
Q,=40,12).

IIpoTsiroM cCoHSYHOI MOpM MpHUiIiOM Mperapary BiTa-
MiHy D, Oyno npunuHeHo. ITicias 1boro cepeiHiii piBeHb
25(OH)D y cupoBariii KpoBi miteii craHoBUB 34,11 Hr/mi
(Me = 34,11, Q, = 31,32; Q, = 42,85).

3 METOW MiICUIIEHHS TepareBTUUYHOTO e(eKTy MiTsIM
3 aJieprivHMMU 3aXBOPIOBaHHSIMU OyJI0 TIPU3HAYEHO ITifl-
BUILIEHI 1031 XosieKanbludepony — 4000 MO momHs
BIpoaoBxk 2 MicsuiB. [Ticist mpuitomy Bitaminy D y ninBu-
IIeHNX TePAeBTUIHUX A03aX CepeaHill TOKAa3HUK 25-Tim-
pokcuKanbidepory ctaHoBUB 45,65 Hr/Mi (Me = 45,65;
Q, =42,47; Q, = 61,12). Y x01HOi IMTUHU HE BU3HAUAB-
cs piBeHb 25(OH)D y cupoBaTiii KpoBi, 1110 TIepeBUIIYyBaB
HopMalibHi BennurHu (> 50 HIr/Mi1), Ta He OYJ10 KIiHIYHUX
O3HaK rineppiTaMmiHosy D.

VY pesyabrati nmopiBHSIHHS BuxigHoro piBHg 25(OH)D
Yy CHUpOBaTLi KpOBi y TALli€EHTIB ITiCJS 3aCTOCYBaHHS
2000 MO sitaminy D, mpotsirom 6 Micauis, micis sita Ta
micist mpuitomMy XoJekanbluudeposy y MiIBUILEHUX 103aX
(4000 MO) mpotsiroM 2 MicsIliB BCTaHOBJIEHA BipoTij-

Ha pI3HUIIST MiX TMOKa3HUKaMu 3a kputepiem dpigmaHa
(A*=41,211; p <0,05).

IIpu 3milicHeHHiI KJIiHIYHOIrO aHaji3dy mepediry XBo-
podu B IiTeil 3 OPOHXiaIbHOIO aCTMOIO BCTAHOBJIEHO, 1110
MpU J0IaBaHHi 10 Teparii mpernapary BitamiHy D y miteit,
Y SIKMX 3arOCTPEHHSI 3aXBOPIOBAaHHS BinOyBajioch Ha (hoHi
iH(peKiiTHOTO TIpolecy, OpoHXiaJbHa acTMa Oyyia KOHT-
pPOJILOBAHOIO, a B [iTeH, y SIKMX 3arOCTPEHHIO CIPUSUIIN
IHIIII YMHHUKY, OpoHXiaJbHa acTMa OyJla KOHTPOJbOBaHAa
yacTKoBO. OKpiM ILIOTO, 3TiTHO 3 KPUTEPIIMU TSKKOCTI
3arocTpeHb OPOHXiaJIbHOI ACTMU B MEPIIIiii TPyl NalliEHTIB
BiIMivaluCh JIETKi 3aroCTpeHHsI ab0 3arOCTPeHHs cepel-
HBOI TSKKOCTI, TOJi SIK y APYTiii IPyIli XBOpi MaJlkd cepe-
HbOI TSDKKOCTI Ta TSKKi 3arOCTpeHHsI 3axXxBoproBaHH. JlaHi
HaBeJeHO B Tab. 1, 2.

[Tauientam, y sikux OyJio BigMiueHe MOJIMIIEHHS Te-
pebiry 6poHxianbHOI acTMU Ha (OHI caruieMeHTallii rpe-
napariB BitamiHy D (101 auTtuHa), OyJ10 MPOBEACHO J0-
cHikeHHs1 imyHostoriuHux rnokasHukis (1J1-4 Ta 1JI-10). 3
METOI0 BUKJIIOUEHHSI BILUIMBY Tepioay XBOpoOM Ha piBEeHb
IMYHOJIOTiYHHUX ITOKA3HMKIB B KPOBIi Y KOXKHOTO ITalli€HTa iX
BU3HAUYEHHS 1110pa3y MPOBOIMUIIOCH Y TOI caMuii Tiepiof 3a-
XBOPIOBaHHS (peMicisl Y1 3aTOCTpeHHs). Y pe3yJbTaTi IiTh
3 aJIepriYHUMM 3aXBOPIOBAaHHSIMU OYy/IM PO3MOIiJIeH] Ha Bi
IPYIN: NALIEHTH, 110 OOCTEXKYBAIUCh Y MEPio 3aTOCTPEH-
H$1 3aXBOPIOBAHHS, Ta Ti, ¥ IKMUX iMyHOJIOTiYHi TOKa3HUKU
BU3HAYaJIMCS B MIEPioJ peMicii XBopooOu.

Huxue HaBeneHO pe3yibTaTh BU3HAYEHHS iMYHOJIO-
TYHMUX MOKA3HMKIB Yy KPOBI [IiTeH 3 ajepriyHuMU XBOpoOa-
MM, SIKi TiepeOyBaJIi B TIe€piojli 3arOCTPEHHsI 3aXBOPIOBaH-
Hs. OTxe, BuximHuii pieHb [JI-4 cranoBus 187,5 nir/mn

Tabnunys 1. PiBeHb KOHTPOJIIO GPOHXianbHOT aCTMU B NaLUi€HTIB i3 3arocTpeHHIMN Ha POHi iHp ek iviHnx
npoueciB Ta B nayieHTIB i3 3arocTpeHHsIMU Ha POHi iHLnx ¢pakTopis

XapakTepucTuKka

MauieHTH i3 3arocTpeHHAMU Ha POHi
iHdeKuinHux npoueciB (n = 101)

MauieHTH i3 3arocTpeHHAMMU Ha POHiI
iHWKx ¢pakTopiB (n = 63)

[eHHi cumnToMu

MeHLe HixX 2 eni3oan Ha TUKAEHb

BinbLue Hix 2 eni3oan Ha TUKAEHb

O6MeKeHHA aKTUBHOCTI

Hemae

€

HiyHi cumnTomum

Hemae

€

MNoTpeba B npenapartax HEBiAKIaAHOI
fonomoru (iHranauii canb6ytamony)

MeHLue HiX 2 pa3n Ha TUXKAEHb

binbluie Hix 2 pa3u Ha TUKOEHDb

Peaynbratv nikdnoymetpii (MOLLB)

Hopma

< 80 % Bi HANEXHOI BENUYMHHU

3arocTpeHHs

Hemae

1 Ha pik abo 6inbue

Tabnuuys 2. Kpurepii Ta)XKOCTi 3arocTpeHb 6pOHXiasibHOT aCTMU B NaUiEHTIB i3 3arocTpeHHIMun Ha POoHI
iHekuiiHnX npoueciB Ta B Naui€HTIB i3 3arocTpeHHaIMu Ha POHI iHLnX ¢pakTopis

O3HakKa

MauieHTH i3 3arocTtpeHHAMMU Ha POHI
iHpeKuinHux npouecis (n = 101)

MayieHTH i3 3arocTtpeHHAMU Ha POHI
iHWwKx ¢pakTopiB (n = 63)

3aamllKa

Mpn xoab6i

Mpn po3mosi

YacTtoTa AMxaHHA

36inbweHHsa o 20 % Bif BiKOBUX HOPM

36inbweHHsa o 30 % Bia BIKOBUX HOPM

YyacTb B aKTi AUXaHHS JOMOMiXKHOI

CTOCyBaHHA 6eTa-2-aroHicta

Hemae €
MYyCKynaTypu
CBMCTAYI AUCTAHLiAHI XpUnu Hemae [MomipHi
YacTtoTa cepLeBUx CKOPOYEHb Hopma 36inbweHa Ha 20-30 % Big HOpMHU
Pesynbtratn nikpnoymeTpii nicns 3a- ~80% 60-80 %
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(Me = 187,5; Q, = 79,4, Q, = 254,3), micjis 3aCTOCYBaHHS
xosexkaiabiudepony y go3i 2000 MO mpotsrom 6 Mmics-
uis — 130,3 nr/mm (Me = 130,3; Q, = 81,2; Q, = 206,2);
micns giTHRoi nopu — 129,2 nr/ma (Me = 129,2; Q, = 78,3;
Q, = 174,7), micia 3acTocyBaHHs IpenapaTy BiTamiHy
D, y nosi 4000 MO npotsirom 2 micauis — 120,8 mr/mi
(Me =120,8; Q, = 69,1; Q, = 142,8). [1pu nopiBHsAHHI 1MO-
ka3HuKiB [JI-4 BcTaHOBJIEHO BipOTiIHY Pi3HULIIO Mi>XK HUMU
(p < 0,05). Buximauii pisers 1JI-10 y miteii 3 ageprivHuMU
XBOpOOaMM y TIepioj 3aroCcTpeHHsT cTaHoBUB 60,4 mr/mi
(Me = 60,4; Q, = 52,7; Q, = 76,7), nicnsa npuitomy npemna-
pary Bitaminy D, y 103i 2000 MO 1101Hst poTArom 6 mics-
uis — 46,6 nr/mn (Me = 46,6; Q, = 39,8; Q, = 53,7), micist
Jita — 44,8 nr/mi (Me = 44,8; Q, = 37,3; Q, = 52,9), nic-
JIsl 3aCTOCYBaHHS XoJiekaiabuudepony y no3i 4000 MO —
34,8 nir/mn (Me = 34,8; Q, = 29,8; Q, = 43,6). I1pu nopis-
HsTHHI moka3HuKiB 1JI-10 BcTaHOBIIEHO BipOTigHY Pi3HUIIIO
Mixx HUMU (p < 0,05).

[ani HaBeeHO pe3y/IbTaTh BUSHAYEHHS iIMyHOJIOTIYHUX
MOKAa3HMKIB y KPOBI JIiTeii 3 ajlepriyHUMU 3aXBOPIOBAHHSI -
MU, SIKi IepeOyBaiu B Iepioai peMicii xBopoou. BuximHmit
piBens 1J1-4 y mepion pemicii y miteit 3 aeprivHUMHU 3aXBO-
proBaHHAMM cTaHOBUB 41,9 nir/mn (Me = 41,9; Q, = 24,7,
Q, = 110,2), micis 3acTOCyBaHHSA XoJeKaabLUudepony y
103i 2000 MO 1ogHs porsaroM 6 micauiB — 40,2 mr/mi
(Me = 40,2; Q, = 25,5, Q, = 90,2), micis JiTHROI MOpU —
31,2 ir/mm (Me = 31,2; Q, = 24,4; Q, = 86,1), a micy1s npu-
oMy nipenapary Bitaminy D, y 103i 4000 1oaHs npotsrom
2 micauis — 30,9 nir/mor (Me = 30,9; Q, = 19,8; Q, = 66,9);
cIIocTepirayach TCHIEHIIIS 10 3HIKeHHS piBH 1J1-4 y Kpo-
Bi miTeit y mepion pemMicii 3axBoptoBaHHs. BuxinHuii piBeHb
1JI-10 y niTeit 3 ajiepriyHUMM 3aXBOPIOBAaHHSIMU CTAHOBUB
46,4 ir/mt (Me = 46,4; Q = 23,7, Q, = 61,6), micia 3acTo-
CyBaHHs npenapaty Bitaminy D,y nosi 2000 MO wonns
npotarom 6 micauis — 36,7 nr/mn (Me = 36,7, Q, = 23,6;
Q,=58,7), micns niTHboi nopu — 32,6 nr/min (Me = 32,86;
Q, = 15,7; Q, = 53,6), nicna 3acrocysanns 4000 MO xo-
Jexkanbuudepoy HOoaHs KypcoM aBa Micsiti — 30,9 nr/mi
(Me =30,9; Q, = 10,2; Q, = 49,6). IIp1 nopiBHsAHHiI MoKas-
HUKiB IJI-10 BCTaHOBIEHO BipOTiHY Pi3HULIIO MiXX HUMU
(p <0,05).

Ilpu iHAMBiMYanbHOMY TIOPIiBHSIHHI Y KOXHOI JMTH-
Hu auHamiky piBHsg 25(OH)D Tta gunamiku 1J1-4, 1JI-10
y KpOBi Ha (DOHi HAIXOMKEHHS XoJeKanblnubeposy B op-
TaHi3M 3 eHIOTeHHOTO Ta eK30TeHHOTO JKepesT Y Pi3Hi Ime-
piony 3aXBOPIOBaHHS BUSIBJICHO, 1110 TIPY 3pOCTAaHHI PiBHS
25(OH)D y cupoBarii KpoBi BinOyBaeTbcs 3HMKeHHS 1J1-4
Ta 1JI-10. OcKinbKu 11 KOXKHOI1 AUTUHM KOJMBAHHS PiBHS
1J1-4, 1JI-10 ta 25(OH)D Bin6dyBanoch B iHIMBiTyaJIbHOMY
Jiama3oHi, TO po3paxyHOK KoedillieHTa KopeJsdliii 0yJo
MPOBEJEHO BiAMOBIAHO N0 MOKAa3HUKIB KOXHOI TUTHUHU,
30KpeMa, koedillieHT paHroBoi kopesuii CripmeHa Ko-
nmBaBcs y Mexax 0,7 <@ < 1,0, 1110 CBiTUUTh NMPO CUIbHUI
3BOPOTHUI KOPEJSILiHHUI 3B’ 130K.

O6roBopeHHs

Bimomo, mo Ha croromHi mpoOjeMa TSKKOTO Iiepe-
0iry OpoHXiaJbHOI acTMU B HiTell Ta HOCATHEHHS KOHT-
pOJTIO HAJl IIUM 3aXBOPIOBAHHSM, 3MEHIIIEHHSI CMEPTHOCTI
cepel Ialli€EHTIB 3aJMIIAETHCSI HE BUPILICHOIO, KIiHIYHA

MeIMIIMHA B 1IbOMY IMTAaHHiI BMMara€ IOCTiHHOTO poO3-
BUTKY Ta OMNTUMI3allil JiKyBaHHS L€l KaTeropii XBOpux
[16]. MeTolo HalOro AOCTIIKEHHS OYB IMOIIYK CIIOCOOY
MOJIIIIEHHS JIIKyBaHHSI JiTell 3 OpPOHXiaJIbHOIO acTMOIO
LIJISIXOM BKJTIOUEHHSI 0 OCHOBHOTO JIiIKYBaHHSI IpernapariB
BiTaminy D. be3nepedyHo, 1110 Ha CHhOTOIHI OCHOBOIO JIiKY-
BaHHSI OpPOHXiaJTbHOI aCTMU 3aJMIIAETHCS 3aCTOCYBAaHHS
OPOHXOIUJIATATOPIB TA CUCTEMHUX 1 TOMIYHUX TIIOKOKOP-
THKoCcTepoiniB. Omy0JikoBaHO 0e3Jlid JaHUX 3 pO3POOKM
pi3HUX cxeM 0a30BOTrO JiKyBaHHS IS AiTEH pi3HOTO BiKy 3
OpOHXiaJIbHOIO aCTMOIO Ta B Pi3Hi MEPioayn 3aXBOPIOBAHHSI
(3aroctpeHHs i pemicist) [17, 18]. BomHoyac HayKoBIIi Ha-
MararThbCsl BUBUUTU €(EKTUBHICTb BKJIIOUEHHS 10 OCHO-
BHOI Tepamii JogaTKOBMX (apMaKoJOTiyHUX Mperapa-
TiB, 30KpeMa, 3a OCTaHHi POKM OMyOJiKOBaHi JaHi L1010
OLIIHKM Mepediry OpoHXialbHOI acTMU i3 3aCTOCYBaHHSIM
GioJloriyHUX TIpernapaTiB, BiqMidaJoch MOJIMIIeHHS edeK-
TUBHOCTI JIiKyBaHHS 1li€i Kareropii mauieHtiB [19]. Tlix
yac HaIllUX CIOCTEepPeXeHb YCi MAIliEHTU TaKOX IPOXO-
IAJA CTaHIAPTU30BaHY MiATPUMYIOUY Tepariilo B Tepiof
pewmicii Ta 6a30Be JiKyBaHHS IIPU 3arOCTPEHHI XBOpOOU 3
BKJIIOUEHHSIM IIperapariB Bitaminy D y pi3Hi nepiogu. Ha
CHOTOMIHI OMPUJIIOAHEHI JaHi i3 3acToCyBaHHS BiTamiHny D
y OiTeli 3 aJleprivHUMU 3aXBOPIOBAHHSIMU, 110 MOKa3alu
MO3UTUBHY IMHAMiKy OpOHXiaJbHOI acTMM, aTOIIYHOrO
JNIepMaTUTy Ta ajJepriyHOro PUHITY Micas JIKyBaHHSI XO-
JiekaabueposioM B iTei, sIKi MepBUHHO Masd AeillUT
1poro Bitaminy [17]. st Hammoro o0¢cTeXXeHHsI MU 00pain
IpyIy IiTeH TiAbKKU 3 OPOHXiaJTbHOIO aCTMOIO, 3BaXKAalOUn
Ha BUIIMWI ITOKAa3HUK ii MOIIMPEHOCTi Ta CMEPTHOCTI cepelt
IiTeit 3 UMM 3aXBOPIOBAHHSM ITOPiBHSIHO i3 TITbMH 3 iH-
VMM aJIepPTiYHUMU XBopoOamMu. Y Hallili 00cTexXyBaHil
IPYIIi OiLIBLIICTh MALIiEHTIB M HEJOCTATHICTh BiTaMiHy
D, mo morpedyBano momaibinoi Kopekiii. OcTaHHIMU
poKaMu 3yCTpiuaroThCsl HAyKOBi MmyOJikailii, y sSIKUX BH-
BUYaBCs BILIMB 3aCTOCYBaHHs BiTaMiHy D Ha nepeoir OpoH-
XiaJabHOI acTMU y AiTeli, ONMcaHO MPUPICT BiTamiHy D y
CUpPOBATIIi KPOBi Malli€HTIB IMiCJIsl HOTO BXWBAHHS MPOTSI-
roM 6 MicslLiB, TAKOX BigMiyasoch 3MEHIIEHHs €Ii30/iB
3aroCTPEeHHST XBOPOOU, JIETIIUIA Mepedir 3arocTpeHb, Mo-
JIIMIIEHHST TTOKA3HUKIB 30BHILIHBOTO JUXaHHS Y XBOPUX
3 OponxiasbHOIO acT™molo [20—22]. Hes3Baxkarouu Ha 1ie,
Ioci He po3po0JieHI peKOMeHIaIlii II0I0 3aCTOCYBaHHS
XoJieKaablrdeposy y AiTeit 3 OpoHXiaibHOIO acTMOI0, SIKi
0 BUCBITJIIOBIM TPUBAIICTh 3aCTOCYBaHHS Ipernapary
BiTaminy D, mo3yBaHHs Ta audepeHIilioBaHi IMiaX0au y
JIIKyBaHHI IIMM BiTaMiHOM IIIOAO Iepiomy XBOopoOu (3aro-
CTPeHHSI, peMicisl). YIpomoBXK HaIIOTo AOCTiIXKEeHHS Ma-
LIiEHTU NIpUiiMay npenapar BitamiHy D npoTtsrom maiixe
POKY, crmoyaTKy 6 MicsiiB y 103i 2000 MO 1ioaHst Ta micist
JIITHBOI NTOpH y BUCOKUX n03ax — 4000 MO uroaHs. Hop-
MaTUBHUX MOKAa3HUKiB BiTaMiHy D Oy10 TOCATHYTO Micis
BxuBaHHs 2000 MO 110aH TPOTIAroM 6 MicsILiB, Y JITHIO
MOpy MOKa3HUKW YyTPUMYBAJIMCh HAa HaJEXXHOMY piBHi 03
npenapary, micas 4000 MO mokKa3HUKU TiABUIIMAINCS,
ajie He TepeBUIITYyBaJIM BEPXHBOI MEXi HOPMU, CITOCTepira-
JIOCH BipOrimHe 3pocTaHHs BMicTy BitamiHy D y cupoBartiti
KpoBi xBopux. OTpuMaHi HaHi J03BOIWIM CHOPMYBaTU
peKoMeHallii IIoA0 TPUBAJIOCTI Ta 103yBaHH BiTaMiHy D
IJIsI iTeil 3 OpOHXiaaIbHOIO aCTMOIO.
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ITicast mpoBeneHHs KIiHiYHOI OLIHKY BiAMiYaa0Ch Mo~
JIiMIIeHHs repediry B rpyIli aiTeit 3 6poHXialbHOIO aCTMOIO,
y SIKHX 3arOCTPEeHHS BinOyBajoch Ha (poHi iH(eKLiitHOro
MpoLecy, MOPIBHSIHO 3 TPYIOI0 AiTel, y SKUX JOMiHYBaJIU
iHmi Tpurepu. OTKe, 3acTOCyBaHHS BitTaMiHy D Oinbli 10-
LUTBHO Y JiTel, y SKMUX 3aTOCTPEHHST OpPOHXiaJIbHOI aCTMK
CMPOBOKOBaHi iH(EKIIITHUM areHToM, 1110 € TTYCKOBUM Yy
PO3BUTKY ajIepriyHoOTOo 3anajieHHs. Take TBepIKeHHS ITi/l-
TPUMYETHCSI pe3yJibTaTaMU JOCIIKEHHsI HalllMX yKpaiH-
CbKUX KOJIET, sIKi BCTaHOBWJIM, 110 yactota ['Pl y miteit 3
PEeKYpPEeHTHHMMU 3aXBOPIOBAHHSIMU € BUIIOIO B MALEHTIB
3 HIDKYMMU TTOKa3HUMKaMu BiTaMiHy D, a mpuiioM 1boro
mpernapary BILUIMBa€ Ha 3MeHIeHHs yactotu ['PI B miteit 3
PEKYPEHTHUMM 3aXBOPIOBaHHSIMM [23].

Jesdxi AoCHiIXeHHsS BUCBITIIOIOTh 3MiHY IMyHOJIO-
TYHUX MTOKAa3HUKIB Yy JiTel 3 OPOHXIAJIbHOIO ACTMOIO MPU
3aCTOCYBaHHi BiTaMiHy D, B 0JHOMY 3 HUX BiIMiYa€ThCs
BiporinHe 3HMKeHHs [JI-4, omHaK He CIOCTepira€ThCs Bi-
porigHoro 3HxeHHst [JI-10 [24], B iHIIIOMY eKCIiepUMeH-
TaJIbHOMY JOCJI/DKeHHI y MUIlIel 3 OpOHXiaJbHOIO acT-
MOIO, sIKi oTpuMyBayH BitamiH D, BimMivanuce 3minm 1J1-4
Ta 1JI-10 rmpu mominieHHi repebiry xsopoou [25]. Jsg Hac
BaxiuBo OyJio ouiHuTu 3MiHy 1J1-4 ta 1JI-10 B miteit 3 mo-
CSITHYTUM KJIiHIYHUM e()eKTOM, TOOTO B [IiTei 3 OpoHXialb-
HOIO acCTMOIO, Y SIKMX 3arOCTpeHHs Oyjau Ha (oHi iHpeK-
HiliHOrO mpouecy. Y li€i Kateropii XBOpMX BiaMidyamncs
sHmkeHHs 1J1-4 ta IJI-10 y nepioa 3arocTpeHHs1 Ta pemicii
XBOpOOMU, 11O IIIe pa3 JOBOAWUTH 3MEHILEHHS aJeprivHOTO
3aMajJeHHs] B MALIEHTIB IIPU TPUBAJIOMY MPUIiOMi BiTaMiHy
D 3a pi3HMX peXXuMiB J03yBaHHS.

BucHoBKkMU

3rimHo 3 pe3ynbraTaMu HAIIOTO JOCIIIIKEHHS ITiaATBEep-
IKEHO MO3UTUBHY poJib BiTamiHy D y rmepebiry OpoHxiaib-
HOI acTMU B Iiteil. BcTaHoBIeHO, 110 MpU 3aCTOCYBaHHI
BiTaminy D yrpomoBx 6 micsaiiB y 1o3i 2000 MO mioaHs, 3
MepepBOIO Ha JIITO Ta IMiC/Isl IPUIAOMY LILOTO BiTaMiHY MPO-
TIroM 2 MicswiB y 103i 4000 MO 11o4Hs criocTepira€rbest
MO3WTHUBHA KJiHIYHA TWHAMiKa Ta BIpOTiIHE 3HUXXEHHS
PiBHS NTpO3anajbHUX LMTOKIHIB Yy AiTeil, XBOpUX Ha OpOH-
XiaJIbHy acTMy, y SIKUX TPUTEpOM OyJiIu BipyCHO-OaKTepi-
aJibHi iH(eKIIil.

3acrocyBaHHs BiTamiHy D 3a pi3HUX TepMiHiB i 103y-
BaHHS MOXe OyTM PEeKOMEHIOBAaHO IS JAaHOI KaTeropii
TITE.

KonduikT inTepeciB. ABropu 3asIBIsIIOTH PO BiACYT-
HiCTh KOHMJIIKTY iHTepeciB Ta BjlacHOI (hiHAaHCOBOI 3alli-
KaBJICHOCTI IPU MiArOTOBII JaHOI CTATTi.

Buecok aBTopiB. Taxcka O.B. — KOHLEIILISI Ta TU3aliH
nocmimkeHHs; Ceavcoka 3.B. — 36ip i 00poOKa MaTepiais,
aHaJli3 JTaHWX, HATTMCAHHS TEKCTY.
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The value of vitamin D in the prevention and treatment
of exacerbations of bronchial asthma in children

Abstract. Background. Today, an important task for children’s
allergology is to improve the treatment of children with bronchial
asthma in order to prevent the severe course of the disease, dis-
ability and mortality of patients. The purpose was to study the
effect of vitamin D supplementation in the prevention and treat-
ment of exacerbations of bronchial asthma in children. Materials
and methods. The research group is 164 children with bronchial
asthma. The level of 25(OH)D was evaluated by the electrochemi-
luminescence method on the Elecsys 2010 analyzer (Roche Diag-
nostics, Germany) according to the Cobas system test. The level
of interleukin (IL) 4, IL-10 was assessed using sets of reagents
for enzyme immunoassay. For the clinical assessment of patients,
the level of bronchial asthma control was determined, and clini-
cal analysis of disease exacerbations was conducted. Results. As
a result of the comparison of the initial level of 25(OH)D in the
blood serum of patients, after the use of 2,000 IU of vitamin D,

for 6 months, after the summer and after taking cholecalciferol in
increased doses (4,000 1U) for 2 months, a significant difference
was found between the indicators according to the Friedman test
(A2 =41.211; p < 0.05). A positive clinical dynamics of bronchial
asthma was observed in children in whom exacerbations were de-
tected against the background of an infectious process, compared
with children who had exacerbations against the background of
other factors. Also, in this category of patients, after long-term
intake of vitamin D with different dose regimens, a significant
difference was found (p < 0.05) when comparing 1L-10 and 1L-4
indicators. Conclusions. Children with bronchial asthma exa-
cerbation against the background of infectious processes can be
recommended a year-round use of cholecalciferol, except for
summer, with different dose regimens, including high daily doses
(4,000 1U).

Keywords: children; vitamin D; bronchial asthma; treatment
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Kpamapeos C.O.", €styieHko B.B.", €sryueHko O.M.?
"HaujoHanbH MeanydHni yHiBepcuteT imeHi O.O. boromoasLsi, M. Kuis, YkpaiHa
2KHIT «KiniBCbkQ MICbKQ ANTSIHQ KAIHIYHQO AiKQPRHST N2 2%, M. KuniB, YikpaiHa

POAb AIOKTOEAPUYHOTO CMEKTUTY
B AIKYBOHHI iHPeKUiNHUX Aiapen.
OrasiA CYYOCHUX AITePATYPHUX ACHUX
TO BAOCHUN AOCBIA 30CTOCYBOHHS

Pesiome. Iugexuiiina diapes 3aruwacmocs o0Hicto 3 0CHOBHUX NPUHMUH 3AX60PIOBAHOCMI MA CMEPMHOCMI, 0COOAUE0
ceped dumsanoeo HaceaenHs. 3a danumu Llenmpy epomadcokoeo 300p06’s Yikpainu, 6 Kpaini peccmpyemocs 6 cepeonbo-
my 3a pik 67 975 eunadkie inghexuiiinoi diapei enpodosac 2019—2022 pokies. Jlikysanns ingexuiiinoi diapei 6azyemocs
Ha KA0408UX NPUHUUNAX, CNPAMOBAHUX HA 3MEHUIeHHS CUMNMOMIE, 60pomb0y 3 iHgeKyicto ma 3axucm 8i0 ycKAaoHeHb.
IlopAad 3 peciopamayiiinoro mepanieto, AKa 3aAUUAEMbCS OCHOBOH NIKY8aHHA diapei, 6010 epeKmugHicmy w000 no-
Ae2UleHHs Ma CKOPOYEHHs CUMNMOMIE npo0eMOHCmpyeanu enmepocopbenmu. Jliokmaeopuunuii cmexmum — ye npu-
POOHA ANOMOMACHIEBO-CUAIKAMHA 2AUHA, AKA NOKA3AAA 30AMHICMb CKOPOYYy8amu mpueanicms diapei i smeHuysamu
uacmomy ma 06’em degexayii. Hoeo suxopucmanns sx donomiscroi mepanii' y eunadkax ingexuiiinoi diapei niompu-
MYEMBCA KIAbKOMA CYMACHUMU MIJCHAPOOHUMU peKkomeHOayismu. Mexanizm 0ii diokmaedpuuroeo cmekmumy noasieae,
30Kpema, y 30amuocmi adcopoyeamu 30y0HuUKi6 iHeKyilil ma ix mokcuHu, npueHiyeHHi 63aemMo0ii peosuH, ujo 30amHi
npoeokyeamu diapeio, 3 peyenmopamu cAu3080i 000A0HKU KUUEHHUKA Ma NIOMPUMYIOHOMY 6NAUGI HA HOPMANLHY Mi-
Kpoghaopy Kuweunuka. JliokmaedpudHuii cMeKmum makoic npo0eMoHCmpyeas o0yiice cnpusmaueuii npoghinb besne-
Ku Oe3 ceplio3Hux nobiyHux epexmie Hagimo y nediampuurii nonyasauii. Y yvomy docaiodncenti mu Hagooumo 02150
aimepamypu i ny6aikyemo pe3yabmamu 81acHo20 00c8idy eugueHHs eghekmugHocmi diokmaedpuyHoeo cmekmumy 6
KOHMPOAbOBAHOMY 00CAIONCEHHT Y 20ChIMANi308aHUX dimell 3 20cmpor IHpeKyiiiHo diapecto, NPO8edeHOMY 8 HAUOMY
YeHmpi.

KirouoBi ciioBa: ingpexyiiina diapes; cocmpuii cacmpoenmepum; deziopamayis; dimu; diokmaedpuunuii cmexmum;

enmepocopbenm

Bctyn

Iadexkuiiini giapei, He3BaXkalound Ha 3HAYHUI IIPOTpec
Yy 3MEHILIEHHI CMEPTHOCTI 32 OCTaHHI AeCITUPIUYs, TIPOIO-
BXXYIOTb 3QJIMIIATUCH OJHIEI0 3 OCHOBHUX MPUYMH 3aXBO-
PIOBAHOCTI, OCOOJIMBO Cepell IUTSUOro HaceJdeHHs. 3a Ja-
Humu LleHTpy rpomanachbkoro 310poB’st YKpaiHu, y mepiof
2019—2022 pp. KiabKicTb BUMAIKiB iHpeKIiiitHo1 miapei B
KpaiHi B cepeqHbOMY cTaHoBMIa 67 975 Ha pik, a6o 162,2
punanky Ha 100 Tucsty HacesneHHs. 3a 5 micsauis 2023 p.
MOPIBHSIHO 3 aHaAJOTiYHKUM mepiogom 2022 p. 3aXBOproBa-

HICTh Ha caJIbMOHEJIbO3 3pocia y 1,8 pasa, ureabL03 — Ha
18,3 %, xamminobakrepio3d — y 1,9 pasza, rocTpuii MO~
03 —y2,1pa3a|l].

JlixyBaHHS iH(eKUiiHUX aiapeil 3a3BuUYaii 0a3yeThCs
Ha KiIbKOX IPUHIIMIAX, SKi CIpSIMOBaHI Ha 3MEHILEH-
HSI CMMMNTOMIB, O0OpOTHOY 3 iH(eKIli€elo Ta 3amodiraHHs
yckiagHeHHsM. [lopyuy 3 perigpaTalii€elo Ta aHTUOaKTe-
piaJIbHOIO Tepami€lo BaxKJIuMBa POJIb HaAJEXUTh 3aco0am,
3[IaTHUM TOJIETIYBATU CUMIITOMU 3aXBOPIOBAHHSI Ta MPU-
CKOpPIOBAaTHU OAYXaHHSI XBOpHX. Taka Teparlis Ma€e Ha3BY
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«aKTUBHA Teparlis», i 10 Hel BiTHOCUTBLCS 3aCTOCYBaHHS
NpoOiOTUKIB, aHTUCEKPETOPHUX IIperapaTiB Ta €HTepO-
copOeHTiB [2].

HaiiBaxxiuBintly posib y JiKyBaHHiI iHGeKIiiiHux aia-
peil Bimirpae perigpatauiifHa Teparis. BimHoBieHHST Ta
HiATpUMaHHS BOTHO-EJIEKTPOJIITHOTO OallaHCy I03BOJISIE
3aMo0irTi Cepiio3HUM YCKJIaAHEHHSIM 3 OOKY pi3HUX Op-
raHiB i CUCTeM, SIKi BUHUKAIOTh BHAC/IIIOK Jeriaparalii.
Ilepiroro niHi€O Teparii Ipu 3HEBOAHEHHI JIETKOTO Ta I10-
MipHOTO CTYIIEHS € TilIOTOHIYHiI 3aC00M IS TIepOopaIbHOI
perigpatauii. [lpyn TsoKKiii merimpaTaliii, IposiBax IIOKY,
MOPYIIEHHI CBiIOMOCTI Ta y BuUIIagKaxXx Hee(peKTUBHOCTI
MePOPAIbLHOIO MPUIOMY PiIMHKU HEOOXigHE 3aCTOCYBaH-
HsI MapeHTepaJbHOI periapaTalii i3 BUKOPUCTAHHSIM i30-
TOHIYHUX PO3YMHIB, SIK-0T (izionmoriunnii pozunH NaCl,
pozuuH Pinrepa [3].

AHTHOaKTepiasibHa Teparisl Npu iHQeKIiiHuX aiape-
SIX TIAlLliEHTAM JAUTSYOTO BiKY 31€0iIbIIOr0 He ToKa3aHa i
Ma€ TpU3HAYaTHCh 3a MEBHUX YMOB. 30KpeMa, aHTUOaK-
TepiajbHi MperapaTv peKOMEHAYIOThCS Y BUTIAAKY TOCTPOT
miapel y miTeil mepIInX TPhOX MiCSIB XKUTTsI, Y MALIiEHTIB
3 HeIOiaHHSIM, IIPU TSKKOMY IepeOiry 3aXBOpIOBaHHS 3
HiIBUIIIEHUMM J1a0OPAaTOPHUMHU MapKepaMu 3allaJieHH:,
3a HAsIBHOCTI CYIIyTHbOI XpPOHIUHOI IaToJiorii (iMyHome-
¢inuT, xBopoba KpoHa, BUpa3KOBUi KOJIT), SKIIO diapes
Ma€e TU3eHTepienoaioHuit xapakrep (0iJib y KUBOTI, BUIIO-
POXHEHHSI 3 IOMillIKaMu KpOBi Ta/abo CIK3y) Ta y BUMA-
Ky J1abOpaTOpHO MiATBEPIKEHOI €TiOJOTiYHOI POJi TaKUX
30ynHUKiB, 1K Campylobacter ta Shigella [4].

151 moJiereHHs CUMITTOMIB Ta CKOPOYEHHSI iX Tpu-
BaJIOCTi B Teparii TocTpux iHGEKUiiHUX aiapeit MOXYTb
MpPU3HAYATUCH MTPOOIOTUKK. BigImoBinHO 10 cyyacHUX pe-
KOMEHJIalliil B JIiKyBaHHI MOKJIMBE 3aCTOCYBaHHS TaKMX
wtaMiB, 1K Lactobacillus rhamnosus GG Tta Saccharomyces
boulardii |2]. Ilpu3HauyeHHs TpoOiOTUKIB, 3a pe3yIbTaTaMUu
HEII0JaBHbOTO MeTaaHalli3y, MOXe CKOpPOUYyBaTU TpUBa-
nicte niapei Ha 21,29 nust (95% A1: —26,88... —15,71) [5].

BinmoBigHO 10 Moji0XeHb €BPONEHCHKOI0 MPOTOKOIY
3 JIIKyBaHHSI TOCTPUX TaCTPOECHTEPUTIB y AITEH IJ1s1 3MEH-
IIEHHSI CUMIITOMIB Jliapel Ta MaTOJOTiYHUX BTPAT PilUHUA
PEKOMEHIYETHCSI BAKOPUCTOBYBATH aHTUCEKPETOPHUIA 3a-
ci0 pauekamoTpuia. Y CUCTEMaTU30BAaHOMY OIJISIL, SIKWiA
OyB omyb6ikoBanuit y 2016 polii, aBTOpY MOBiIOMIISIOTh,
110 palleKagoTPpUJl MOXE 3MEHIIYyBaTU TPUBAJIICTb [ia-
pei y miteit Ha 53,48 romunau (95% Al —65,64... —41,33),
Ta 3MEHIITYBaTU JOOOBY KiJIbKiCTh BUIOPOXKHEHD Yepe3 48
roauH JikyBaHHs Ha 150 r/kr (95% A1: —29,1... —8.,9) [6].

11le omgHi€eo rpynoio 3acobiB, SIKi MOXYTh 3aCTOCOBYBa-
TUCH JUTS OUTBII IIBUAKOTO MOJIMIIEHHS KJIiHIYHOI CUMII-
TOMaTUKM iH(MEKLiHHUX aiapeil, € eHTepocopOeHTu. Y
MEIUYHIii MpaKTUILli K IOMOMiXKHA Tepartis iHheKLiitH1X
Jiapeit IMPOKO 3aCTOCOBYETHCS JTIOKTAaeAPUUHUI CMEKTUT
(IioCMEeKTHUT), MPU3HAUYEHHSI SIKOTO TMIATPUMYETHCS i Cy-
YaCHUMM KJIIHIYHUMHM peKoMeHaaLisMu |2, 7].

JioKTaeapuyHUi CMEKTUT — 11€ TUII TJIMHU, sSIKa HaJle-
JKUTh 10 CiMelicTBa MiHepaJsliB CMeKTUTiB. CMEKTUTH € OJI-
HUMU 3 HANIIOIIMPEHIIINX MiHepaJliB TpyIu caoan. Bonun
BXOJSITh IO CKJIAY IPYIMU CIIOAU MOHTMOPUJIOHITY i MalOTh
XapakTepHYy IJACTUHYACTY CTPYKTYpy. [diokTaenpuyHuit
CMEKTHUT Ma€ ABi MiXKIIIapOBi ITOBEPXHi, sSIKi CKJIagal0ThCs i3

1I1apiB OKTaeApaJbHUX (OKCUI'€H-KHCHEBUX) KOMILUIEKCIB,
10 OTOYYIOTh IIapu aatoMiHieBUX iOHiB. Lle cTpyKTypHO
JIO3BOJISIE IOMY MaTU BEJIMKY TMOBEPXHIO, 3[AaTHY JI0 MO-
[JIMHAHHS BOJIOTHM Ta pO3paXOBaHy Ha 3B’sI3yBaHHS Pi3HUX
pedoByH. V0oro BICOKa IIACTHYHICTD, 30ATHICTD 10 YTBO-
PEHHs TesliB Ta BMCOKA IMOMJIMHAKOUa 3/[aTHICTh POOJISITh
IOro KOPMCHUM MaTepiajioM y 0aratbox rajuyssx, i 30KpeMa
B MEIUIIMHI.

[lpu iHdexuitHMX miapesx TIOCMEKTUT OOIIOMAarae
3MEHIIUTUA YaCTOTY Ta KiJbKiCTh PIIKUX BUIIOPOXHEHD,
3MEHILUTHU OiTb Ta AUCKOM@OPT Y XKMBOTI, a TAKOXK ITOJIIII-
IIUTU KOHCHUCTEHIIi10 BUTIOPOXHEHD. JIIOCMEKTUT yTBOPIOE
3aXMCHUM 1Iap Ha CJIM30BiiA 0OOJOHIII KMIIEYHMKA, IO
JIoroMarae 3arnoOirTv Mmojapa3HEeHHIO Ta 3amnajeHHio. Lle
CIIpUsIE IIBUIIOMY BiIHOBJIEHHIO HOPMaJbHOI (DYHKILT
KMIIeYHMKA. JIiOCMEeKTUT Ma€ BJIaCTUBICTb aacopOyBaTu
TOKCHMHU Ta iH(eKIiliHi areHTH, IK-0T 6akTepii abo Bipy-
cH, IO CIIpUSIE IX BUIAJIEHHIO 3 opraHizmy. Lle normomarae
3HU3UTU HABAaHTAXXEHHS Ha KUIIEYHUK Ta TIOJIMIIUTH 3a-
TaJIbHUI cTaH XBOporo. JliocMeKTUT He 3a0upa€e pimuHy 3
OpraHi3My, ajie ToromMarae 30eperTv Bojy Ta eJIeKTPOJIiTH B
KUIIEYHUKY, 3MEHILIYIOUN PU3UK AerigpaTalrii [8].

3IaTHICTb TI0OCMEKTUTY aAcopOyBaTU Ha CBOIiil MOBEPX-
Hi iH(eKIIiiHi areHTH Ta iX TOKCUHU OyJ1a 1oBeaeHa 10C/Ti-
IKEHHSIMU in vivo Ta in vitro. Yu. Sasaki Ta cniiBaBT. (2017)
BUBYAJIU 30aTHICTb CMEKTUTY 10 aacopO1lii OaKkTepiaJbHUX
mTaMiB. 3a IX CIOCTEPEXKEHHSIMU, CMEKTUT aKTUBHO I10-
mMHaB OakTepii S. aureus [9]. MexaHi3M aHTUOiapeiiHO-
ro eeKTy Ipu poTaBipyCHiii iH(eKIIii BuBYaBcs B poOOTi
V. Buccigrossi Ta crniiBaBt. (2017). ¥ cBOEMY mochimkeHHi
aBTOPU JIOBOJSTH, 110 JIOCMEKTUT aKTMBHO TOTJIMHAE
poOTaBipycu Ta 3MEHIIYE KUTbKICTh iH(pIKOBAaHMX KIITHH,
MPUTHIYYE TUTOTOKCUYHUI BIUIMB Ta 3HUXKYE aKTUBHICTh
OKCHIAaTUBHOTrO cTpecy. KpiM Toro, BoHM 3a3Ha4aioTh, 110
NIOCMEKTUT IIPUTHIUYyEe aKTUBHICTh MoJieKyl NSP4, yepes
sIKi POTaBipyCH IMOCUJIIOIOTh CEKpPELil0 XJIOPUIiB, TIPOBO-
Kytouu aiapero [10]. ¥ HenromaBHO ory6J1iKoBaHiil poOOTi
Bidemi Fashina Ta cmiBaBt. (2022) OyJi0 mpOAEMOHCTPO-
BaHO, 11O TiIOCMEKTUT aKTUBHO COpOy€e TOKCHH TiOLiaHiH,
10 TIPOJIYKYETHCSI aHTUOIOTUKOPE3UCTEHTHUMU IITaMaMU
Pseudomonas aeruginosa [11]. B iHmomy mociimkeHHi Ha
GioJioriuHiil Mojesi iHTparacTpajibHe BBEICHHS TiOCMEK-
TUTY 3HIKYBAJIO KOHLEHTpallilo TapakBaTty (repOilumm)
B IJIa3Mi KPOBi Ta TOJIETHIYBAJIO IMATOJOTIYHE YpasKe€HHS
BHYTPIIIIHIX OpraHiB IIypiB IPH €KCIEPUMEHTATbHOMY
oTpyeHHi nmapakBaTtoMm [12]. 3 moyaTtkom maHaemii SARS-
CoV-2 B erioJsorii iHdeKkUiiiHUX miapeil 3’SIBUBCS HOBUIA
30ynHUK. Ha choromHi BXe YMCIEHHI CIOCTEPEKEHHS
CBiI4aTh PO BUCOKY YACTOTY €Ii30/1iB Aiapei, OB’ I3aHUX
i3 KOPOHaBipyCHOIO XBOPOOOI0, OCOOJMBO B IUTSIYOMY Billi
[13]. B ekcriepyMeHTi AiIOCMEKTUT TPUTHIYYBaB B3aEMO/Ii0
cnaitkoBoro 6inka RBD Bipycy SARS-CoV-2 3 penernro-
pamu ACE2, a Takox mpurHiuyBaB aktuailito NF-kB i
cekpenito CXCL10, 3anmobiraioum po3BUTKY 3artajeHHsS
CIIM30BOI KUIIIEYHUKA. ABTOPY HOBOAATH, 1O Leil edeKT
JIOCMEKTHUTY JO3BOJISIE PO3IJISAATH MOTO SIK BapiaHT JIiKy-
BaHH4 niapei, mo’sa3aHoi 3 COVID-19 [14, 15].

BaxxnuBum GiosorivHuM e(eKTOM TiOCMEKTUTY € IPO-
TeKTUBHUI BIUIMB Ha IMiATPpUMaHHS HOPMAaJbHOTO Oiole-
Ho3y kuieyHuka. 3a nanumu C. Han Ta cmiBaBt. (2021),
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IIOCMEKTHUT CIIpUSIE YTBOPEHHIO Ha MOro moBepxHi 06io-
IUIiBKU 3 OakTepiii. ABTOpU BimMmivaloTh, 110 el edekT
CeJIEKTUBHUI i MOLIMPIOETHLCS JIMIIIE HAa OKPEMi IlITaMu,
30KpeMa Ha Taki 6akTepii, sk L. acidophilus ta B. longum.
Y wiii poboti Takox OyJ0 MPOAEMOHCTPOBAHO, IO iHIIII
IIMHUCTI MiHepaJiv, IK-OT KaOJIiH, IiaTOMIT, (iryjaiH, He
CIIPUSIOTH YTBOPEHHIO OiortiBok [16]. TTpoBeneHi moci-
JDKEHHST TAKOXK CBiYaTh, 110 TPUBAIMI TTPUHAOM TiOCMEK-
TATY HE MPU3BOIUTH IO TMOPYIIEHh HOPMATLHOI MiKpo-
Gaopu kumeuynuka [17].

KiiniyHa egeKTUBHICTh OiOCMEKTUTY IpH iH(pEeK-
LiAHUX Aiapesx aKTMBHO BHBYAJach YIPOMOBX OCTaHHIX
poKiB. 3a pe3yabTaTaMM MeTaaHasi3y, OIy0JiKOBAHUMMU Y
2018 poui, 3acTOCYyBaHHS HiOCMEKTUTY Y IiTEi 3 TOCTPU-
MU iHQEKUIMHUMHU JiapesiMU MOXKe CKOPOTUTHU TPUBATICTh
niapei mpu6ausHo Ha 100y (MD —24,38 rogunu, 95% I:
—30,91... —17,85; moka3u 3 HU3bKUM PiBHEM BipOTiIIHOCTi)
i MOXXe 3MeHIIUTH 06’eM BumnopoxHeHb (MD 11,37, 95%
AI: —21,94... —0,79; moka3m 3 HU3BKOIO BipOTiTHICTIO).
Takox 30iIbLIYETbCS WMOBIPHICTb TPUIIMHEHHS Aiapel
Ha 3-1I IeHb JiKyBaHHs (cHiBBigHOIIeHHs pu3ukiB (CP)
2,10, 95% AI: 1,30—3,39; moka3u 3 HU3bKOIO BipOTimHic-
TiI0). BomHoyac aBTOpu 3a3HavalOTh, 110 HE MPOCTEXKYIOTh
iCTOTHOTO BIUIMBY Ipernapary Ha 4aCTOTY BUTIOPOXKHEHb Ta
noTpedy y BHYTPIllIHbOBEHHIl perigpaTaliii. 3a pe3yabra-
TaMU MeTaaHaJli3y TaKOX 3a3HAYa€TbCsd, L0 TiOCMEKTUT
no0pe MepeHOCUThCsl MalliEHTaMU | €AMHUN HeOaXaHUi
edeKT, Mpo SIKUii TOBiIOMIISIIOCS, 32 YACTOTOO TTOSIBU CYT-
TEBO He BiIpi3HABCS Bif KOHTpoJbHOI rpynu (CP 4,71, 95%
AI: 0,56—39,19; mokasu 3 HU3bKOIO BiporimHicTio) [18]. ¥
2018 potti OyB TaKoX OIMyOJTiKOBaHUW OTJISI Ta pe3yIbTaTh
MeTaaHali3y KJIiHIiYHOT e(heKTUBHOCTI Pi3HUX TepareBTUY -
HUX 3aC00iB IIpU TOCTPUX diapesiX Ta TaCTPOCHTEPUTI ceper
MALi€EHTIB AUTSIYOTO BiKYy. 3a pe3yJbTaTaMU IIbOIO ITOCIi-
IDKeHHSI, €(PEKTUBHICTb AIOCMEKTUTY IIOA0 CKOPOYEHHS
TPUMBAJIOCTI Iiapei CyTTEBO HE Bipi3HsIach Bil 1ii Jomepa-
Migy (pisauig cepeanix 3Hadenb (PC) 6,15 rogunu, 95%
Al: —7,77; 19,91), npo6iotukis (PC 4,58, 95% OI: —3,18;
12,19), pauekanorpuny (PC —6,74, 95% 1. —16,83; 3,44).
Takox y maHomy orjisni OyJa0 MoKa3zaHo, 110 MOETHAHHS
niocmekTuty 3 Lactobacillus reuteri (LGG) Mano cyTTeBO
Kpaiuii edekt, Hixx okpemo LGG (PC —28,28 (95% JI:
—39,90... —16,62), Ta Kpalluii, HiXK OKpPEMO ITiOCMEKTHUT
(PC —27,14 (95% A1. —42,19... —12,23) [19].

B Vkpaini Ha ¢dapmalieBTUIHOMY PUHKY 3apa3 Mpel-
CTaBJIEHUI MiOKTaeAPUYHMI CMEKTUT BIiTYM3HSIHOTO BU-
pooHunTBa bioHopm [leTokc y BMIJIANI PO3UYMHHUX Ta-
071eTOK 3 1,5 T aKTMBHOI il040i peyoBMHU. MU TmpoBeIn

TIOCJiIKEHHsI JJIs1 BU3HAUEHHST KJIiHiYHOI €(eKTUBHOCTI
LIbOTO MpenapaTy npu iHheKLiiHUX Aiapesx y Aiteid, ki
MPOXOMSTh CTalliOHAPHE JIIKyBaHHSI.

Martepiaau Ta meToamn

JlocmimKkeHHST TIOCTpeecTpalliliHe, BiIKpUTe, MPOCIIeK-
TUBHE, TTOPiBHSUIbHE. BUKOHAHO BiNMOBIZHO 10 IIPUHIINIIIB
lenbcincbKoi nmeknapattii. JlocmimkeHHsI MPOBOAMIOCH Ha
KITiHIHIN 6a3i Kadenpy mUTIInX iHGeKIiiHIX XxBopod Ha-
LioOHAJIbHOTO Meanm4Horo yHiBepcutery imeHi O.0. boro-
Mosblid, iHbekuiitHe BimmineHHs KHIT «KuiBcbka Micbka
JUTSIYa KIiHIYHA JikapHst Ne 2». YV mocmimKeHHST 3aTyJairch
MalieHTH BikoM Bia 2 10 18 poKiB, sIKi MPOXOAWIM CTallio-
HapHe JKyBaHHSI 3 IPUBOAY IoCcTpoi iH(eKIIiiiHOi miapei.
Kputepiem BkiItOUeHHS MallieHTa y AOCTIIKEHHs OyB BCTa-
HOBJIEHUIA IiarHO3 TOCTPOi KUIIKOBOI iH(eK1ii. KputepisiMu
BUKJTIOUEHHS TMALliEHTA 3 JOCJIIIKEHHs OYJIM TaKi: HasIBHICTh
CYITyTHBOI MATOJIOTII, sIka MOXe BIUIMBATA Ha TMOKA3HUKU
e(EeKTUBHOCTI Ta IePEHOCUMOCTI; TPUBAIICTh 3aXBOPIOBAH-
Hs$I IO MOMEHTY TOCITiTaJlizallii MoHas 72 TONUHU; TPUBATICTh
CTalliOHAPHOTO JIIKyBaHHS MEHIIe HiX 24 TOOHM.

VYropomoBx KBiTHA — TpaBHS 2023 poky maimieHTaM 3
TOCTPYMU KUIIKOBUMH iH(EKIISIMUA B KOMILIEKCHI Tepa-
ITii, BiIMOBIiAHO O JIOKAJbHOI'O MPOTOKOJY, IIPU3HAYABCS
NIOCMEKTUT y BUIJISIAL mpenapaTy bioHopm JleTokc 3rim-
HO 3 iHCTpyKIIi€lo i3 3actocyBaHHs. Cepen 56 miteit, ski
oTpuMmyBaiu npenapar bioHopm [detokc, 53 Bignosimanu
KpUTEPisIM BKJTIOYEHHS/BUKIIIOUEHHSI, i BOHM CTAaHOBWJIN
ocHoBHY rpyny (bioHopM [leTokc «+»). [pyna nmopiBHSIHHS
(Bionopm JleTokc «—») Oyna BifiOpaHa peTpOCIEKTUBHO
cepe TAIEHTIB, SIKi MPOXOAWIMN JIIKYBaHHSI Y BECHSHO-
JiTHi niepion 2019 poky, BiAnoBigai KpUTEPisiM BKITIO-
YEHHSsI/BUKJIIOUEHHSI i HE OTPUMYBAJIU [iOKTaeAPUIHUI
CMEKTHUT Y KOMIUIEKCHOMY JIiKyBaHHi.

[NamieHTaM MPOBOAMIOCH CTaHOAPTHE KJIiHIYHE Ta Jia-
OopaTopHe OOCTEXKEHHS 3TiIHO 3 JOKAJbHUMU ITPOTOKO-
JlaMu. 1151 olliHKM e(PeKTUBHOCTI JOCIIIXKXYBAHOTO JliKap-
CbKOTO Mperapary 3aCTOCOBYBAIMCH TaKi KJIiHiUHI KpUTEpii:
TPUBAIICTh Aiapei, JeHb HOpMaJli3allii BUMOPOXHEHb Bif
MoYaTKy JiKyBaHHSI, 4acTOTa BUITIOPOXHEHb. 10IaTKOBO
OLIIHIOBAJIMCh TaKi KPUTEPIii: TPUBAICTb JIMXOMAHKU, TPU-
BaJIiCTh OJIFOBAaHHSI, TPMBAJIICTh CHMIITOMIB JIeTiIpaTarlii.

O1liHKY 3HEBOJHEHHSI MPOBOMAWIM 3a IIKAaJIOol, SKa
Oysa 3amporoHoBaHa y KiiHiuHii HactaHoBi ESPGHAN/
ESPID [2] (Tabx. 1).

IIpu 06poOIi maHMX BUKOPUCTOBYBAJINCH CTaHIAPT-
Hi METOOM OITMCOBOI CTATUCTUKU. a9 MaTeMaTHUYHOTO
aHaJi3y 3aCcTOCOBYBAJIMCh HeIapaMeTpPU4Hi CTaTUCTUYHI

Tabnnys 1. OyiHka 3HeBOAHEHHS

MapameTp 0 1 2
. Cnipara, HeCrnokKin 41 COHUBICTb CoHnuBICTb, cnabKicTb, X0/1I04Ha WKipa,
3aranbHui BUrNaA Hopma . :
(NPOBYMKYETLCA MPU JOTUKY) NiTAUBICTb
QOui Hopma [eulo 3anani 3HayHo 3anani
Cnn3oBa 060/10HKa (A3K1K) Bonora Nnnka Cyxa
Cnbo3sun HasBHi 3MeHLLEHi BigcyTHi

IMpumitka: ouiHka O: BigCyTHiCTb 3HeBoAHEeHHSI; 1—4 6ann: geske 3HeBOAHEHHS; 5—8 6aniB: NnomipHa/Tsxka

Aerigparauis.
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MmeTonu (Kputepiii ManHa — YiTHi, Xi-KBagpaT, TOUYHUI
kputepiit [lipcoHa).

Pe3yAbTaTM T OGrOBOPEHHS

OcHoOBHI neMorpadivyHi Ta KJIiHIYHI XapaKTepPUCTUKU
MAali€HTIB HaBeIeHi y TaoIr. 2.

ITpynu cyTTeBoO He BiApPI3HSUIUCH 3a neMorpadiyHUMU
nokazHukamu. B 060x rpymnax cepen BCTaHOBJIEHMX €TiO-
JIOTIYHUX YMHHMKIB TMepeBaXaJln poTaBipyc Ta caTbMOHE-
na. B ycix maliieHTiB 3aXBOpIOBaHHS Majio CIIPUSITIMUBUIA,
HEYCKJIaTHEeHUI mepedir Ta 3aKiHYyBaJOCh MOBHUM OIY-
KaHHSM. JleTalbHUX BUMOAAKIB ceped IPyIl AOCHTiIKEHHS
He Oyno. TskkicTh merimparaliii y BCix IallieHTiB Oyna B
Mexax Jierkoi/cepenHpoi. [loBimomiieHb TIpo HeOaxkaHi
edeKTH i yac npuiiomy npenapaty bionHopm JleTokc ce-
pel MauieHTiB 3 TPyNy AOCIiIKEHHS He 0yJ10.

3a TpUBAJICTIO JIMXOMaHKHM, OJIFOBAaHHSI Ta JerimpaTantii
MU HE BUSIBUJIM CYTTEBOI Pi3HUILI MixX IpyriaMu JOCITiIKEeH -
Hs1. BomHouwac y rpyni naiieHTiB, siki orpumyBayin bioHopm
JleToKC, TpUBaJicTh Aiapei Oyiaa Ha 19,68 romuHM KOpOT-
moto (95% Al: —1,18... —38,19), HiX y TPpyIIi MOPiBHIHHS
(p <0,05). Lle 36iraeTbes 3 pe3yabraTaMy MeTaaHalli3y, SIKi
CBiIUaTh, IIO HIOCMEKTUT MOXKE CKOPOTUTH TPUBAIICTh
niapei npu6an3Ho Ha 100y (MD —24,38 rogunu, 95% J1:
-30,91... —17,85) [18].

Mu npoctexwin auHaMiKy HopMaJizallii BUIOPOX-
HEHb Y Malie€HTiB 000X IpyIl AOC/iIKeHHs. Y Tabj. 3 HaBe-
NIeHi MTOKAa3HUKHY BiTHOIIEHHS IIAHCIB O THSIX JIKyBaHHS.

Y rpymi naiieHTiB, ki orpuMyBasiu bioHopwm JleTokc,
MPUIOM TIperapaTy acolliloBaBCsl 3 BipOTiTHUM 30iTbIICH-
HSIM YacTKHU JiTeH, y SIKWX Jiapesi TpuBaja He Oinblie 72
roguH, BII 2,632 (95% Al: 1,044—6,633). AHalOTi9HOTO
BUCHOBKY HIiMIIIM i1 aBTOPY MeTaaHaIi3y, OIy0JIiIKOBaHOTO
y 2018 porii, sIKi BU3BHAYMIIN, 11O 3aCTOCYBAHHS CMEKTUTY B

JIiKyBaHHI iH(eKIiHUX Aiapeil y niTeit Moxe IprUCKOPUTHU
HOpMaJlizallilo BUITIOPOXHEHb Ha 3-ii AeHb JiikyBaHHS (CP
2,10, 95% A1: 1,30—3,39) [18].

JluHaMika 4acTOTH BUITOPOXHEHb y BUIJISIIAI CEPEaHIX
3HauYeHb YIPOJOBX CEMM JIHIB CITOCTEPEXKEHHSI HaBeleHa
Ha puc. 1.

B 060x rpymnax crnoctepirasiach TeHAEHIlisI 10 HOpMa-
Jli3alii 4acTOTM BUIIOPOXHEHb YIPOJOBX TEPMiHY CIO-
cTepexkeHHsI. My He BUSIBUIM CYTTEBOI Pi3HUIII B 4aCTOTi
BUITIOPOKHEHb MiXK 000Ma IpyIliaMy ITOPiBHSIHHSI.

Lle mocmimkeHHs ToOKa3zajo, 1o IpemnapaT bioHopwm
JIeToKC y BUIISIAI pO3YMHHUX TaOJeTOK MPU 3aCTOCYBaH-
Hi y IiTeil, sKi mepeOdyBaJiM Ha CTallioHAPHOMY JIiKyBaHHi
3 MIPUBOJY IOCTpUX iHGEKUIMHUX Aiapeii pizHOI eTioJorii,
CYTTEBO CKOPOYYBaB TPUBATICTh OCHOBHOTO CUMIITOMY 3a-
XBOpIoBaHHS1 — miapei. Lleil pe3ynbrat Kopenioe 3 pe3yib-
TaTaMy MOMEePEeaHIX TOCTIIKEHb i MiATBEPIXKYE MO3UTUB-
HUIi BIUTUB JiOCMEKTUTY Ha MepeOir rocTpux iHheKiiitHuX
niapeit y niteit. HeBenuka KiJbKiCTh Malli€HTIB, 3aTy4eHUX

Tabnuys 3. lNoka3HukM BigHOLWEHHS wWwaHcis (BLL)
HopMani3auyii BUIMOpPOXXHEHb Mo AHSIX JliKyBaHHS

AeHb BLU (95% Al)
1 1,512 (0,43-5,317)
2 1,991 (0,724-5,479)
3 2,632(1,044-6,633)*
4 2,489 (0,905-6,851)
5 2,45 (0,604-9,938)
6 8,0(0,851-75,248)

*

Mpumitka: —
(p<0,05).

CTaTUCTUYHO BiporigHa pi3Huya

Tabnuys 2. KniHiyHa xapaktepucTuka rpyn foC/ig>XeHHs

Moka3HuK Yci BioHOpM [1eTOKC «+» BioHop™M [1eTOKC «—»
BiK, poku 5,64+ 3,91 5,88 £ 3,54 5,23+ 4,47
Cratb, n (%)
Y 42 (50,6) 25 (47,2) 17 (56,7)
K 41 (49,4) 28 (52,8) 13(43,3)
ETionoris, n (%)
ALleHoBIpyC 2(2,4) 0(0) 2(6,7)
Kamnino6aktep 3(3,6) 3(5,7) 0 (0)
PoTtaBipyc 21(25,3) 9(17) 12 (40)
CanbMoHena 15(18,1) 12 (22,6) 3(10)
He BcTaHOBneHa 42 (50,6) 29 (54,7) 13(43,3)
TAKKICTL AeriapaTauii npu 3,67+ 0,89 3,98 +0,79 313+0,81
rocnitanizauii (y 6anax)
TpuBanictb TMXOMaHKH, roa 38,46 + 22,95 39,40 + 20,37 36,80 + 26,82
TpuBanictb 61t0BaHHSA, roa 22,27 + 14,80 20,83+ 16,83 24,80+ 9,77
Tpusanictb giapei, roa 81,83 £41,82 74,72 + 37,20* 94,40 + 46,34*
TpuBanictb aerigpatadii, rog 60,72 + 24,24 61,13+ 27,41 60,00 £ 17,25
[eHb rocnitanisauii 1,67 £ 0,89 1,72 +0,83 1,60 + 0,99
JTiXKKO-AHi 4,88 + 2,53 498 + 297 4,70+ 1,46

lMpumitka: * — cratucTuyHo BiporiaHa piszHuys (p < 0,05, BianoBiaHo A0 Kputepito MaHHa — YiTHi).

24

3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 19, N2 1, 2024



OpuriHaAbHI A0CAiAXeHHs / Original Researches

4 N BioHopM [IeTOKC «+»

2 BioHopM [1eTOKC «—»

0 1 2 3 4 5

fekciyna-zakhvoryuvanist-naselennya-ukraini
(accessed Jun. 15, 2023).

2. Guarino A., Ashkenazi S., Gendrel D.,
Lo Vecchio A., Shamir R., Szajewska H.
ESPGHAN/ESPID Evidence-based Guidelines
for the Management of Acute Gastroenteritis in
Children in Europe: Update 2014. J. Pediatr.

————— ¢ Gastroenterol. Nutr. 2014. Vol. 39. No. 1. P. 132-
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eases Society of America Clinical Practice

PucyHok 1. luHamika 4acTOTVN BUIMOPOIXHEHDb

y rpynax rnopiBHsIHHSI

Yy DOCTiIKeHHSI, Ta 3HAYHUI BiICOTOK BUIAIKiB 06€3 BCTa-
HOBJICHOI €TioJIOTii He JO3BOJIMJIN ITPOBECTU aHaJIi3 eeK-
TUBHOCTI JIOCMEKTUTY TIpW Jiapesix pi3HOI KOHKPETHOI
€TioJIorii, ajie ToIlepeaHi KIiHIYHI JOCiIKEeHHsT Ta JaHi
Mpo OioJIOTiUHI BIACTUBOCTI TIpenapaTy JA03BOJISIIOTh TTPU-
MYCTUTH, 11O TTO3UTUBHUI e(heKT MOIIUPIOETHCS SIK Ha Bi-
PYCHI, TaK i Ha OaKTepiaabHi KMIITKOBI iH(MeKIIii.

Crin 3ayBaxkKUTH, 1110 SIK Y TPYIi, Y SIKiil pU3HAYaBCs i~
OCMEKTHT, TaK i y TpyIIi 0€3 1IbOro Mmpernapary 3aXBOpIOBaHHSI
MaJIo COPUSATIUBUIA Tepedir i 3aKiHUyBaJIOCh OLY>KaHHSIM.
Lle minkpeciioe BaxJIMBICTb OCHOBHUX HAIIPSIMKIB JIIKYBaH-
Hs1 Yy BUIJISIII perifparalliiiHoi Tepariii Ta, 3a HeOOXiTHOCTi,
aHTUOAKTepiaIbHUX 3aCcO0iB ISl 3aro0iraHHs yCKJIaAHEeH-
HAM 1 3a0e3IeyeHHs] CIPUSTIMBOIO MPOTHO3Y 3aXBOPIO-
BaHHsI. JIIOCMEKTUT CTi po3risiiaTHl sIK JOAaTKOBUIA 3aci0
aKTUBHOI Teparlii, IKUil MOXHa TpU3HAYaTy Ha TJIi 3a0e3-
TMeYeHHsI aIeKBaTHOTO IpHitoMy pimiHH. Moro 3acTocyBaH-
HS$I IO3BOJISIE 3MEHILIUTUA JUCKOMMbOPT Ta IPUCKOPUTH OJTy-
>KaHHS TIALEHTIB, MOIMIINTHU SIKICTh JIIKyBaHHS. 3a CBOEIO
e€(PeKTUBHICTIO MTIOCMEKTUT HEe MOCTYMAETHCS TaKUM 3aCO-
0aM, sk npobiotuku (Saccharomyces boulardii, Lactobacillus
rhamnosus GG), npenapaTam, 1110 YIIOBUJILHIOIOTH ITPOITYJIb-
CHUBHY IePUCTAJBTUKY KUIIIeYHUKA (JIOTIepaMil), Ta aHTHCe-
KPEeTOpHUM 3acobaM (patiekaaoTpui). BaxxanBum aprymeH-
TOM Ha KOPUCTh MPU3HAYCHHS AIOCMEKTUTY TaKOX € MOro
Jo0pa repeHoCUuMicTh. JloTenep MmoBigOMIISIIOCH MPaKTHUY-
HO TIpO €IMHMI HebakaHUil eeKT, MOB’sI3aHui 3 MPUiio-
MOM JiOCMEKTHUTY, — 3a1op, SIKU 3yCTPiYaeThCs HEYacTo i
KOPUTYETLCS BiIMIHOIO IIperapary.

BucHoBKMU

Takum 4nMHOM, HiOKTaeAPUYHMIA CMEKTUT € e(EKTUB-
HUM Ta 0€3MeYHUM JIIKapChKUM 3aCO00M, SIKUI1 TO3BOJISIE
MOJIETIIMTU CUMIITOMU 3aXBOPIOBAHHS Ta CKOPOTUTHU TPU-
BaJIiCTh Aiapei y IiTeil 3 ToCTpUMU iH(hEeKIIMHUMHU Aiapesi-
mu. KiiHiyHa eekTuBHICTh Npenapaty bioHopm JleTokc
OyJa eKBiBaJIeHTHA pe3yjbTaTaM IMOMNEepPeaHiX MOCTiIKeHb
111010 TIpEeTapaTiB 3 aHAJIOTIYHOIO JIIF0U0I0 PEYOBUHOIO ([i-
OKTaeIpUYHUIN CMEKTUT).

Konduikr inTepecis. He 3asBnenuii.
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The role of dioctahedral smectite in the treatment of infectious diarrhea.
Modern literature review and own experience

Abstract. Infectious diarrhea remains one of the leading causes
of morbidity and mortality, especially among the pediatric popu-
lation. Public Health Center of Ukraine reports 67,975 average
annual number of cases in 2019—2022. Infectious diarrhea treat-
ment is based on the key principles aimed at reducing symptoms,
fighting infection, and preventing complications. Along with re-
hydration therapy, which remains the mainstay of diarrhea man-
agement, intestinal adsorbents demonstrated their effectivity in
relieving and shortening the symptoms. Dioctahedral smectite is
a natural magnesium aluminum silicate clay that showed potence
to reduce the duration of diarrhea and decrease the frequency of
bowel movements and stool output. Its use as an adjunct therapy in
cases of infectious diarrhea is supported by several current interna-

tional guidelines. The mechanism of dioctahedral smectite action
is based on the ability to adsorb infectious agents and their toxins,
inhibit the interaction of diarrheagenic substances with intestinal
mucosal receptors, and on a supportive effect on the normal in-
testinal microflora. Dioctahedral smectite has also shown a very
favorable safety profile, with no serious adverse effects even in the
pediatric population. In this study, we present a literature review
and report the results of our own experience of studying the ef-
fectiveness of dioctahedral smectite in a controlled trial conducted
at our center among children hospitalized with acute infectious
diarrhea.

Keywords: infectious diarrhea; acute gastroenteritis; dehydra-
tion; children; dioctahedral smectite; intestinal adsorbent
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Treatment of motility disorders of the upper digestive tract
in children with autonomic dysfunction

Abstract. Background. Recently, there has been an increase in the prevalence of the autonomic nervous system (ANS)
dysfunction and, against this background, motility disorders of the upper digestive tract (UDT), which, in turn, is the
basis for the formation of chronic pathology of the digestive organs in children. The purpose was to improve the treatment
of children with ANS dysfunction by studying the type of motility disorders of the UDT and prescribing therapy schemes
depending on the type of disorders. Materials and methods. The article presents the results of clinical and anamnestic,
laboratory, instrumental and psychological research of 109 children aged 6—16 years with autonomic dysfunction.
Results. All surveyed children were divided into two representative groups: group I (main one, n = 87) — patients with
autonomic dysfunction and impaired motility of the UDT who by type of motor function were divided into two subgroups:
IA — with the acceleration of this function (n = 18) and IB — with its slowdown (n = 69); group Il (comparison one,
n = 22) — children with autonomic dysfunction without motility disorders of the UDT. In order to treat patients in subgroup
1A, they, in turn, were divided into two therapeutic subgroups: IA1 — only basic therapy for autonomic dysfunction, and
1A2 — in addition to basic therapy for autonomic dysfunction, correction of motility disorders of the UDT was performed.
Patients of subgroup 1B were also divided into two subgroups: IB1 — only basic therapy for autonomic dysfunction, and
1B2 — in addition to basic therapy for autonomic dysfunction, correction of motility disorders of the UDT was conducted.
The effectiveness of treatment for autonomic dysfunction syndrome has been proven, taking into account the type of
motility disorders of the UDT. Different treatment regimens were proposed for children with ANS dysfunction without
disorders and with the presence of motility disorders. The use in the comprehensive treatment of children with autonomic
dysfunction syndrome of drugs that affect the motor function of the upper alimentary canal significantly increases its
effectiveness during treatment for 30 days (89.0 versus 57.0 % when motor function slows down). Conclusions. The
effectiveness of the comprehensive treatment for autonomic dysfunction has been proven, taking into account the type
of motility disorders of the UDT. It reliably reduces the risk of recurrence of clinical manifestations of gastrointestinal
pathology in children.

Keywords: autonomic dysfunction; motor function; children

Introduction Motility disorders of the digestive tract are observed in

The syndrome of autonomic dysfunction is one of the most
common pathologies among the child population, with a fre-
quency of 30 %. Over time, it can become the basis for the de-
velopment of hypertension, ischemic heart disease, bronchial
asthma, frequent respiratory infections. In 33.3 % of children,
autonomic disturbances persist for many years despite treat-
ment, and in 17—20 % of children, they may progress, causing
the development of severe somatic diseases [1, 8].

more than 30 % of children with gastrointestinal patho-
logy [2].

The frequent absence of organic causes at the base of
motility disorders of the digestive tract indicates their dys-
regulatory nature. Most researchers tend to think that dis-
turbances in autonomic regulation of the sphincter activity
play an important role in the origin of motor-evacuation
disorders of the digestive tract in children [3, 12].
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Environmental factors, namely air pollution, is signifi-
cant in the development of these pathological conditions in
children [13, 14].

One of the important factors in the occurrence of mo-
tor-evacuation disorders of the upper digestive tract are
disorders of the nervous system in the form of the autonomic
nervous system (ANS) dysfunction. Recently, children have
been experiencing significant psycho-emotional overload,
which in turn causes earlier onset of disorders of the auto-
nomic nervous system function [11].

Arising against the background of disorders from the
autonomic nervous system, disorders of the motor function
of the digestive tract contribute to a longer and more severe
course of gastrointestinal diseases. Therefore, considering
the state of the autonomic nervous system in these children
is of great importance in terms of developing effective treat-
ment schemes for this pathology.

The purpose: to improve the treatment of children with
autonomic dysfunction syndrome by studying the type of
motility disorders of the upper digestive tract and prescri-
bing therapy schemes depending on them.

Materials and methods

To achieve the set goal and solve the tasks, 109 children
aged 6—16 years with autonomic dysfunction were exa-
mined. Clinical and anamnestic, laboratory (common blood
and urine tests, feces analysis for helminth eggs and the
presence of H.pylori antigens), instrumental (fibroesopha-
gogastroduodenoscopy (FEGDS), ultrasound examination
of the stomach with filling, study of autonomic homeosta-
sis by cardiointervalography) examinations, psychological
study methods (determining the levels of situational and
personal anxiety using the Spielberger-Hanin test), and sta-
tistical processing of the results were used.

Results

Based on the results of clinical and instrumental exa-
mination, 109 patients were divided into two representa-
tive groups. The main group (I) included 87 children with
ANS dysfunction and motility disorders of the UDT. The
comparison group (II) consisted of 22 children with ANS
dysfunction without motility disorders of the digestive tract.
Data on the distribution of the examined patients by age and
gender are presented in Table 1.

We did not find a statistically significant difference be-
tween the groups either by age distribution (p = 0.46) or by
gender distribution (p = 0.81).

Following our examination scheme, children under ob-
servation underwent analysis of complaints, life and disease

history, and objective examination using general clinical,
instrumental, and laboratory research methods. We stu-
died the following information: age, gender, the course of
pregnancy and childbirth in the mother, diseases in early
childhood, the presence of chronic and functional diges-
tive pathology in the parents, autonomic dysfunction in the
parents, of the child, the nature of nutrition in infancy and
school age, the presence of food allergies and the impact of
psychogenic factors, duration of complaints, frequency of
exacerbations, results of previous examinations.

To evaluate the clinical course of autonomic dysfunction
and motility disorders of the UDT, we studied the symp-
toms of diseases, taking into account physical data, results
of common blood and urine tests, biochemical blood tests,
feces analysis for helminth eggs, electrocardiography data,
consultations with doctors (otolaryngologist, neurologist,
ophthalmologist, endocrinologist), and abdominal ultra-
sound.

The state of the gastric and duodenal mucosa and the
presence of motility disorders in the form of reflux were as-
sessed by us based on FEGDS data, conducted using Ri-
chard Wolf 2163 (Germany) and Olympus CLE 10 (Japan)
fibroscopes.

Based on the results of the ultrasound examination of
the stomach with filling, the type of motility disorders of the
upper digestive tract was determined. In 63.3 % of children,
a slowdown of motor function was detected, in 16.5 %, its
acceleration, and 20.2 % of patients had normal motor
function of the upper digestive tract.

During FEGDS, motility disorders of the UDT in the
form of duodenogastric reflux were found in 18 (16.5 %)
children with ANS dysfunction and complaints of abdomi-
nal pain and dyspeptic symptoms. These children, accor-
ding to the ultrasound of the stomach with filling, had an
accelerated evacuation function of the UDT. During the
examination for H.pylori infection using the stool test, a
positive result was obtained in 31.1 % of cases in the main
group and in 13.6 % in the comparison one (Table 2). We
did not found a connection between H.pylori infection and
the occurrence of motility disorders of the UDT in children
with ANS dysfunction.

Based on the results of the clinical and instrumental exa-
mination, children in the main group (I) were divided into
two subgroups: A — 18 (16.5 %) patients with autonomic
dysfunction syndrome and accelerated motor function of the
UDT; IB — 69 (63.3 %) participants with autonomic dys-
function syndrome and slowed motor function of the UDT.

All children underwent a study of autonomic regulation
of heart rhythm using cardiointervalography with the Car-

Table 1. Distribution of examined patients by age and gender

Age Gender
Group 6-10 11-16 p Girls Boys p
n % n % n % n %
Main, n = 87 32 36.8 55 63.2 44 50.6 43 49.4
: 0.46 0.81
g‘lmzpz""”son’ 6 27.3 16 72.7 10 45.4 12 54.5

Note (here and in Table 2): comparisons were made using Fisher’s exact test.
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diospectr device, as well as assessment of reactive (situatio-
nal) and personal anxiety using the Spiclberger-Hanin test.

To conduct treatment, children of the IA subgroup were
divided into two therapeutic subgroups: IA1 — only basic
therapy for ANS dysfunction, and IA2 — correction of ac-
celerated motor function of the UDT in addition to basic
therapy for ANS dysfunction. Patients of the 1B subgroup
with ANS dysfunction and slowed motor function of the
UDT were also divided into two therapeutic subgroups:
IB1 — only basic therapy for ANS dysfunction, and IB2 —
correction for slowed motor function of the UDT in addi-
tion to basic therapy for ANS dysfunction (Table 3).

We assessed the clinical effect of treatment and its impact
on the state of autonomic homeostasis. The effectiveness of
the treatment was evaluated after a 30-day therapy course
based on the degree of regression of the main symptoms of
ANS dysfunction (headache, increased fatigue, pain in the
heart area, emotional lability) and motility disorders of the
UDT (abdominal pain, nausea, belching, appetite disorders).

The analysis of the symptoms of digestive disorders after
a 30-day course of treatment demonstrated that abdominal
pain persisted in 22.2 % of patients in subgroup IA2 and

55.5 % in subgroup IAI (p > 0.05), as well as in 14.7 % of
children in subgroup I1B2 and 62.8 % in subgroup IBI (the
difference is statistically significant, p < 0.05). Also, in sub-
group IB2, dyspeptic symptoms decreased significantly
(p < 0.05): belching persisted in only 5.9 % of cases, nau-
sea — in 8.8 % (Table 4).

The analysis of the dynamics of ANS dysfunction symp-
toms after a 30-day treatment showed that complaints of
headache persisted in 22.2 % of patients in subgroup [A2,
55.5 % in subgroup IA1 (p > 0.05), 5.8 % in subgroup 1B2,
and in 34.2 % in subgroup IB1 (p < 0.05). Also, in most
children of subgroups IA2 and IB2, such symptoms as pain
in the heart area, increased fatigue, and emotional lability
disappeared (Table 5).

In subgroups 1A2 and IB2, the treatment led to a sig-
nificant reduction in the median on the overall symptom
scale after 30 days of treatment: 6 (4—7) versus 3 (2—4) and
4 (3-5) versus 3 (2—3), respectively (p < 0.001), for both
comparisons.

When evaluating the treatment after 12 months, it was
found that relapses of clinical manifestations of ANS dys-
function were more frequent in subgroups IA1 and IB1 (30.0

Table 2. H.pylori status in children of the main and the comparison groups

i Main (n = 87) Comparison (n = 22)
H.pylori status p
n % n %
Positive 27 31.1 3 13.6
0.12
Negative 60 68.9 19 86.4

Table 3. Treatment for motility disorders of the UDT in children with autonomic dysfunction syndrome

Subgroup IA (n = 18)

Subgroup IB (n = 69)

Subgroup IA1 Subgroup IA2

Subgroup IB1 Subgroup IB2

1. Glycine 1 tablet (0.1 g) 1. Glycine 1 tablet (0.1 g)

3 times a day for 30 days* 3 times a day for 30 days*
2. Nervoheel 1 tablet 3 times | 2. Nervoheel 1 tablet 3 times
a day for 30 days a day for 30 days

3. Prifinium bromide 1 table
(0.3 g) 3times a day for

10 days

1. Mebicar 1 tablet (0.3 g) 1. Mebicar 1 tablet (0.3 g)

3 times a day for 30 days* 3 times a day for 30 days*

2. Nervoheel 1 tablet 3 times | 2. Nervoheel 1 tablet 3 times
a day for 30 days a day for 30 days

3. Domperidone 1 tablet
(0.1 g) 3 times a day for

10 days

Note: *— according to the local clinical protocol for providing medical care to children with vegetative vascular
dystonia under the inpatient conditions of the Kyiv City Children’s Clinical Hospital 2 dated July 19, 2020.

Table 4. Evaluation of the effectiveness of treatment in children of the main group (n = 87)
after 30 days by symptoms of digestive disorders

Symptoms
Subgroups Stomach pain Nausea Belching Appetite disorders
n % n % n % n %

(Snuz%)oup AL 5 55.5 4 44.4 3 33.3 2 22.2
Subgroup |1A2 2 229 1 11.1 1 11.1 1 111
(n=9)

Subgroup 1B1 22 62.8* 15 42.8* 12 34.2+ 7 20.0
(n=35)

Subgroup IB2 5 14.7% 3 8.8% 2 5.0% 3 8.8
(n=34)

Note (here andin Table 5): * — the difference of symptoms in children of subgroups IA1 and IA2, subgroups IB1
and IB2 is statistically significant, p < 0.05 according to Fisher’s exact test.
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and 27.0 % of cases, respectively) than in subgroups IA2 and
1B2 (10.0 and 12.0 %).

The recurrence of clinical manifestations of motility dis-
orders of the UDT was more often identified in subgroups
IA1 and IB1 (34.2 and 31.4 % of patients, respectively) than
in subgroups IA2 and IB2 (11.1 and 14.3 %).

It was found that the comprehensive treatment allows to
reduce (p = 0.03) the risk of recurrences; the overall effec-
tiveness ratio was 0.39 (95% confidence interval 0.17—0.92)
compared to basic therapy.

The analysis of the obtained results showed that the use
of drugs affecting the motor function of the UDT in the
comprehensive treatment of children with ANS dysfunction
significantly (p < 0.05) increases its effectiveness during a
30-day course (89.0 versus 57.0 % in cases of slowed motor
function of the UDT).

The ultrasound examination of the stomach with fill-
ing after the treatment course demonstrated that children of
subgroups IA2 and IB2 who received correction for motility
disorders of the UDT in addition to basic therapy for ANS
dysfunction has a significant (p < 0.05) reduction in these dis-
orders compared to patients from subgroups IA1 and IB1 who
received only basic therapy for ANS dysfunction (Table 6).

During FEGDS conducted after a treatment course,
duodenogastric reflux as a disorder of the motor function of
the UDT was identified in 2.3 % of cases in the main group.
Before treatment, 16.5 % of children in this group had it.
These data indicate a significant improvement in the motor
function of the UDT after the treatment course.

Upon examining the main group for H.pylori infection
using the stool test after the treatment course, a positive H.pylori
status was identified in 25.3 % of cases compared to 31.1 % be-
fore treatment (p = 0.50), indicating the therapy conducted
had no effect on the rate of H.pylori infection in children with
ANS dysfunction and motility disorders of the UDT.

After the treatment course, the levels of personal and si-
tuational anxiety were assessed in children of subgroup 1B2
who received correction for motility disorders of the UDT
in addition to basic therapy for ANS dysfunction, showing
a decrease (p < 0.05) in the degree of personal anxiety com-
pared to subgroup IB1 that received only basic therapy for
ANS dysfunction.

The analysis of psychological disorders after the treat-
ment course revealed that children of subgroup IB2 who
received correction for motility disorders of the UDT in
addition to basic therapy for ANS dysfunction experienced
a significant (p < 0.05) improvement in psychological state
compared to subgroup IB1, which received only basic the-
rapy for ANS dysfunction.

All patients underwent a study of autonomic regulation
of heart rhythm using cardiointervalography with the Car-
diospectr device after the treatment course.

The results of the children examination were as follows:
in subgroup IAl, 7 (77.8 %) patients had parasympathetic
dominance, 1 (11.1 %) had sympathetic dominance, and
1 (11.1 %) child had normotonic indicators of the cardio-
gram; in subgroup 1A2, 2 (22.2 %) patients had parasympa-
thetic dominance, 1 (11.1 %) had sympathetic dominance,
and 6 (66.7 %) children had normotonic indicators of the
cardiogram. In subgroup IB1, 15 (42.9 %) patients showed
sympathetic dominance, 3 (8.6 %) had parasympathetic
dominance, and 17 (48.5 %) children had normotonic in-
dicators of the cardiogram; in subgroup I1B2, 1 (2.9 %) child
had parasympathetic dominance, 9 (26.5 %) had sympa-
thetic dominance, and 24 (70.6 %) children had normo-
tonic indicators of the cardiogram (Table 7).

The obtained results showed that in patients of subgroup
IA2, thanks to the course of basic therapy for ANS dysfunc-
tion and correction of accelerated motor function of the
UDT, there is a higher level of normotonia and a decrease

Table 5. Evaluation of the effectiveness of treatment in children of the main group (n = 87)
after 30 days by symptoms of autonomic dysfunction

Symptoms
Subgroups Headache Increased fatigue Heart pain Emotional lability
n % n % n % n %

Subgroup IA1 5 55.5 4 44.4 - - 3 33.3
(n=9)
Subgroup IA2 2 222 2 22.2 - - 1 111
(n=9)
Subgroup 1B1 12 34.2% 11 31.4% 1 2.8 10 28.5
(n =35)
Subgroup 1B2 % * _ _
(n = 34) 2 5.8 3 8.8 4 11.7

Table 6. Motility disorders of the UDT in children of the main group (n = 87) after a course of treatment

Subgroup IA (n = 18)

Subgroup IB (n = 69)

Subgroup IA1 Subgroup IA2 Subgroup IB1 Subgroup IB2
n % n % n % n %
8 88.9 2 22.2% 33 94.3 5 14.7%

Note: * — the difference between the indicators in subgroups IA2 and IB2 and in subgroups IA1 and IB1 is sta-

tistically significant (p < 0.05).
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Table 7. Autonomic regulation of heart rhythm in children of the main group (n = 87)
after a course of treatment

Autonomic Subgroup IA (n = 18) Subgroup IB (n = 69)
regulation of Subgroup IA1 Subgroup IA2 Subgroup IB1 Subgroup IB2
heart rhythm n % n % n % n %

Parasympathico- 7 77.8 2 22.2 3 8.6 1 2.9
tonia

Sympathicotonia 11.1 1 11.1 15 42.9 9 26.5
Normotonia 11.1 6 66.7* 17 48.5 24 70.6

Note: * — the difference in the distribution of indicators in subgroups IA2 and IB2 and in subgroups IA1 and IB1
is statistically significant (p < 0.05 according to the I-square test).

in parasympathetic dominance indicators compared to sub-
group IA1, which received only treatment for ANS dysfunc-
tion (the difference from group IA1 is statistically significant,
p <0.05). In children of subgroup 1B2, after basic therapy for
ANS dysfunction and correction of slowed motor function of
the UDT, there is a slightly higher level of normotonia and a
reduction in sympathetic dominance indicators compared to
subgroup IB1, which received treatment for ANS dysfunc-
tion only (however, no statistically significant difference be-
tween the groups was found, p > 0.05).

Therefore, it can be concluded that the comprehensive
treatment for ANS dysfunction and motility disorders of the
UDT positively affects not only the disorders of the digestive
tract motility but also normalizes the autonomic regulation
of heart rhythm. The latter has a positive prognosis for the
further course of ANS dysfunction in patients.

Discussion

It can be concluded that motility disorders of the UDT
are observed in 80.0 % of children with ANS dysfunction.
In 63.3 % of cases, a slowing of motor function is detec-
ted, and in 16.5 %, its acceleration. The predominance of
slowed motor function in children with motility disorders
of the upper digestive tract coincides with the data of other
researchers [9, 11]. This indicates certain characteristics of
the motility disorders of the gastrointestinal tract in children
with autonomic dysfunction.

Most often, according to our data, such changes are ob-
served equally in boys and girls aged 6—16 years against a
background of complicated perinatal history and a family
history of digestive disorders. The family rate of gastroin-
testinal diseases in parents of children in the main group
was significantly higher than in the comparison one. Other
researchers also note the influence of heredity on the oc-
currence of digestive pathology, namely the development of
motility disorders of the digestive tract [10].

The clinical symptoms of motility disorders of the UDT
in children with ANS dysfunction is characterized by the
presence of an abdominal pain syndrome in 93.5 % and
nausea in 81.6 % of cases. The predominance of abdomi-
nal pain among clinical manifestations of motility disorders
of the upper digestive tract coincides with the data of other
authors [5, 6].

Using the stool test, a positive H.pylori status was found
in 31.0 % of children with motility disorders of the upper
digestive tract and autonomic dysfunction syndrome, in-

dicating that it does not influence the occurrence of this
pediatric pathology, which coincides with the data of other
researchers [4, 7].

Conclusions

1. In the syndrome of autonomic dysfunction, disorders
of the motor function of the upper digestive tract are ob-
served in 79.8 % of children (51.3 % of girls and 48.6 % of
boys) and are most often accompanied by complaints of ab-
dominal pain (93.5 %) and nausea (81.6 %).

2. The most significant risk factors for the occurrence
of motility disorders of the upper digestive tract in chil-
dren with the syndrome of autonomic dysfunction are a
complicated perinatal history and the presence of organic
gastrointestinal pathology in the parents of the examined
children.

3. H.pylori infection was identified in 31.0 % of chil-
dren with motility disorders of the upper digestive tract and
the syndrome of autonomic dysfunction and in 13.6 % of
children with the syndrome of autonomic dysfunction with-
out motility disorders, indicating no correlation between
H.pylori infection and the occurrence of these disorders
(p=0.12).

4. The use of drugs affecting the motor function of the
upper digestive tract in the comprehensive treatment of chil-
dren with the syndrome of autonomic dysfunction increases
(p <0.05) its effectiveness during a 30-day course (89.0 ver-
sus 57.0 % in cases of slowed motor function).

5. Medication correction for motility disorders of the
upper digestive tract improves the long-term treatment
outcomes in the syndrome of autonomic dysfunction. The
recurrence of clinical manifestations of the syndrome of au-
tonomic dysfunction was lower in subgroups with the com-
prehensive treatment (11.1 and 14.3 %) than in subgroups
without the comprehensive treatment (33.3 and 35.0 %); the
overall effectiveness ratio was 0.39 (95% confidence interval
0.17—0.92) compared to basic therapy (p = 0.03).
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TaHHS TOIIMPEHOCTI BeretaTuBHOI aucoyHKIi (BJ) Tta Ha ii
¢GoHI — TOpYyIIeHb MOTOPHOI (DYHKIIii BEPXHBOTO BiIily TpaB-
Horo kaHaiy (BBTK), 1110 € ocHoBo10 [U1s1 hOpMyBaHHST XpOHiy-
HOI aToJI0rii OpraHiB TpaBiieHHs B AiTeil. MeTa: ynocKoHaIuTu
JIiKyBaHHs AiTel i3 B/l u1sixoM BUBYEHHSI BUAY MOPYILIEHb MOTO-
pHoi ¢byukuii BBTK Ta npusHaueHHsT cxeM Teparlii 3aJIeXXHO Bijl
TUITYy po3NafiB MoTopuKu. Martepianau Ta MeToAu. Y cTaTTi Ha-
BEJICHO pe3yJbTaTH KJIiHIKO-aHaMHECTUYHOTO, JJaGopaTopHOro,
IHCTPYMEHTAJIBHOTO Ta MCUXOJOTIYHOTO AochiakeHHs 109 miteit
BiKOM 6—16 pOKiB 3 BeretaTuBHOW0 nuchyHKIilieo. Pe3yabraTu.
Yci obctexeHi Oyau mopijieHi Ha ABi pernpe3eHTaTUBHI IPYIu:
ocHoBHY (Tpyna I, n = 87) — mitu i3 cunagpomom B/l i mopytieH-
HsaMu MoTopHoi ¢yHK1ii BBTK, ski 3a Turmom octraHHbO1 Oynu
posmisieHi Ha ABi miarpynu: IA — 3 MpUCKOpPeHHSIM Iiel PyHKIiT
(n=18) Ta IB — 31i ynoBitbHeHHsIM (n = 69); TpyITy MOPiBHIHHS
(rpyma I, n = 22) — mitu i3 cunnpomom BJI 6e3 po3naniB MoTO-
pHoi dyHk1ii BBTK. 3 MeTo1o npoBeneHHs JiKyBaHHS MiATPYMIy
1A, y cBolo yepry, OyJio MOAIEHO Ha NIBi TepaneBTUYHI MiArpy-
nu: IAl — Tinbku 6a3ucHa Teparnist cunapomy B/l ta IA2 — kpim

6asucHoi Teparii cuHapoMmy BJI, mpoBommim Kopekililo Iopy-
meHb MoTopHoi ¢yHkuii BBTK. ITauientu minrpynu IB Takoxk
Oynu noaisneHi Ha nBi miarpynu: IB1 — tinpku 6a3ucHa Tepamist
cunapomy B/ Ta 1B2 — xpim GasucHoi Teparnii cunapomy BJI,
BUKOHYBaJId KOpeKIio nopymeHs motropuku BBTK. [ToBeneHo
e(eKTUBHICTb JiKyBaHHSI CUHAPOMY BereTaTUBHOI AUCHYHKILIT 3
ypaxyBaHHsIM TuIly MoTopHUX poananiB BBTK. bynau 3anpormno-
HOBaHi pi3Hi cxeMu JlikyBaHHs Aiteit i3 B/l 6e3 mopyuieHb GpyHK-
mii BBTK Ta 3 HasBHICTIO pO3/IafiB MOTOPUKU. 3aCTOCYBaHHS
B KOMIUIEKCHi#l Tepamii aiTeil i3 cMHAPOMOM BereTaTUBHOI TMC-
(yHKIIiT TpenapariB, 110 BILTMBAaIOTh Ha MOTOPHY (DYHKIIitO BEPX-
HbOTO Bi/IIITy TPaBHOTO KaHaJly, BipOTiHO MiABULILYE i e(heKTUB-
HicTh npu JiKyBaHHI potsarom 30 nHiB (89,0 nportu 57,0 % nipu
yIOBiTbHEHHI MOTOPHOI (yHKIIiT). BUCHOBKH. [ToBeneHO edek-
TUBHICTb KOMILJIEKCHOIO JIiIKyBaHHSI BEreTaTUBHOI IUCOYHKIIiT
3 ypaxyBaHHSIM TuIly MOTOpHUX po3nianiB BBTK, mio BiporigHo
3HIDKYE PU3UK BUHUKHEHHS PEIIMAMBIB MATOJIOTii OpraHiB TpaB-
JIEHHS B JITEN.

Kio4oBi cjioBa: seretaTuBHa MUchYHKIIS; pyxoBa (GYHKIL;
TUTH
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Ultrastructure of the muscular membrane
of the mice gallbladder wall under the influence
of ursodeoxycholic acid

Abstract. Background. The aim of the research was to determine the ultrastructure of the cells of the muscle wall of
the mice gallbladder under the influence of ursodeoxycholic acid. Materials and methods. The animals were divided
into 2 groups: experimental (n = 17) — mice which received ursodeoxycholic acid at a dose of 100.0 mg/kg and control
(n = 13) — intact ones (distilled water). Histological and ultrastructural analyses of gallbladder wall samples of mice
were performed. Results. Mitotic figures of myocytes in the wall of the gallbladder bottom (1.794 = 0.103 %) and
body (1.607 £ 0.095 %) in the experimental group of mice were significantly more frequent compared to the controls
(0.946 = 0.058 % and 0.873 = 0.061 %) (p < 0.01). Enhancing nuclear activity of fibroblasts due to chromatin
decondensation and an increase in the number of nuclear pores were observed after the action of ursodeoxycholic acid
(0.106 £ 0.007 vs. 0.253 = 0.018) (p < 0.01). A considerable increase in the number of interstitial cells of Cajal in the
muscular membrane of the bottom and body of the gallbladder was noted after the injection of ursodeoxycholic acid
(4.61 £ 0.37mm=?vs. 2.77 = 0.23 mm=2) (p < 0.01). Conclusions. Our hypothesis was confirmed by the presence of
histological signs of leiomyocyte hyperplasia and an increase in the nuclear activity of fibroblasts in the muscle wall of the
mice gallbladder as a result of ursodeoxycholic acid use. Excessive activation of hyperplastic processes of leiomyocytes has
an unsettled nature after the injection of ursodeoxycholic acid. An increase in apoptosis of smooth myocytes is observed
under the influence of ursodeoxycholic acid. Stimulation of gallbladder wall motility with ursodeoxycholic acid might be
associated with an increase in the number of interstitial cells of Cajal in the muscular membrane of the bottom and body
of the gallbladder.

Keywords: uitrastructure; gallbladder; mice; leiomyocytes; fibroblasts; interstitial cells of Cajal; ursodeoxycholic acid

Introduction

Today, high efficiency of ursodeoxycholic acid (UDCA)
has been proven in the treatment of hepatobiliary diseases
[1-3]. A positive therapeutic effect of ursodeoxycholic acid
drugs in these pathologies is due to hepatoprotective, cho-
leretic, litholytic, antifibrotic, antiapoptotic, cytoprotective
and immunomodulatory effects [4, 5]. Treatment with urso-
deoxycholic acid helps increase the gallbladder contractility
in functional disorders of the gallbladder and sphincter of
Oddi in children in our own clinical studies [6—8].

The scientists’ works confirm the impact of UDCA
therapy on the change in the expression of some micro-
RNA which are used to treat various biliary diseases [9—11].

MicroRNAs are epigenetic factors regulating gene expres-
sion at the posttranscriptional level. MicroRNAs are used as
highly sensitive, specific diagnostic and prognostic markers
in modern diagnosis of biliary diseases [ 12—16]. Our clinical
studies have found that ursodeoxycholic acid can affect the
generation activity of microRNA. Increasing expression of
micro-RNA-378f in the children’s serum was observed in
our studies during treatment for the functional disorders of
the gallbladder and sphincter of Oddi after using ursodeoxy-
cholic acid [17]. The system that allows you to regulate the
fibroblasts transition to leiomyocytes is a system that gives
an opportunity to fine-tune the number of smooth myocytes
depending on apoptosis, damage, and the need for their
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functioning. Experimental studies have confirmed that the
expression of microRNA-378 is increased during skeletal
muscle differentiation [18].

Therefore, taking into account the information men-
tioned above and the results of our own research, we sug-
gested a hypothesis to increase the fibroblasts differentia-
tion into smooth muscle cells of the gallbladder wall under
the influence of ursodeoxycholic acid in an experimen-
tal model of mice. So, as UDCA has a positive effect on
the contractile function of the children’s gallbladder, we
believe that this is the result of increased expression of
microRNA-378f and hyperplasia of smooth myocytes in
the gallbladder wall.

The aim of this work was to determine the ultrastructure
of muscle cell membrane of the gallbladder wall in experi-
mental mice under the influence of ursodeoxycholic acid.

Materials and methods

The experimental research was undertaken on 30 mice
of the BALB/c line (weighing 20.0 + 4.0 g at the beginning
of the experiment). Mice undergone previous acclimatiza-
tion for 14 days. They were kept in accordance with the sani-
tary and hygienic norms of the vivarium of the State Institu-
tion “Dnipropetrovsk Medical Academy of the Ministry of
Health of Ukraine” (air temperature: 22 + 2 °C, light/dark
cycle: 12/12 h, food and drink ad libitum). All animals were
examined by a qualified veterinarian before the research.
Randomization in the group was carried out by the method
of minimizing weight differences. During the experiment,
the drug ursodeoxycholic acid (oral suspension, 50.0 mg/ml
and 200.0 ml in vials) were used. Composition: 5.0 ml of
suspension contains ursodeoxycholic acid 250.0 mg. By
means of simple randomization, the animals were divided
into 2 groups: experimental (n = 17) — mice which received
ursodeoxycholic acid at a dose of 100.0 mg/kg and control
(n = 13) — intact ones (distilled water). Distilled water and
the study drug were administered intragastrically once daily
for 30 days. At day 31, mice were sacrificed by cervical dis-
location.

Samples of the mice gallbladder were fixed in Bouin’s
fluid. They were processed in ascending ethanol concentra-
tion and paraplast blocks were made according to standard
methods. Tissue sections 3—5 pum thick were stained with
hematoxylin and eosin. Generally accepted standards of
histological procedures were used [19]. Hematoxylin-eosin
staining was performed to study the main structures which
were part of the gallbladder wall. The dewaxed sections were
placed in Heidenhain’s hematoxylin solution (0.5 g of he-
matoxylin in 10.0 ml of ethanol and 90.0 ml of distilled wa-
ter) for 15 minutes at room temperature followed by rinsing
under running water for 5 minutes. After that, staining was
carried out with 0.1% aqueous solution of eosin for 1 minute
and inference procedure in the balm.

For ultrastructural analysis, mouse gallbladder samples
were fixed at +2 °C for 2 hours in a 2.5% solution of glu-
taraldehyde prepared on 0.2 M phosphate buffer (pH 7.4).
The material was transferred for post-fixation in a 1% buf-
fered (pH 7.4) osmium tetroxide solution (SPI, USA) for
1 hour. The samples were dehydrated with propylene oxide
in solutions of increasing concentration. Epon-araldite

composition was used to make epoxy blocks. Semi-thin
sections 1 um thick were stained with methylene blue and
basic magenta. During electron microscopic examination,
the fabrication of ultrathin sections was performed on an
ultramicrotome UMTP-6M. The sections were contrasted
according to Reynolds at room temperature for 30 minutes.
The study was performed using a transmission electron mi-
croscope PEM-100-01 at an acceleration voltage of 65—
90 kV and primary magnifications from 3,000 to 15,000. In
general, electron microscopy was used according to a stan-
dard scheme [20].

The experimental study had permission from the com-
mission on biomedical ethics of the State Institution “Dni-
propetrovsk Medical Academy of the Ministry of Health of
Ukraine” (Minutes No. 6 dated October 4, 2019). The re-
search was undertaken in accordance with the legislation of
Ukraine in compliance with the relevant rules of [CH/GLP
(Law of Ukraine No. 3447-1V “On protection of animals
from cruel treatment”), the rules of the European Conven-
tion for the Protection of Vertebrate Animals used for Ex-
perimental and Other Scientific Purposes [21, 22].

Statistical analysis of our findings was performed using
the program Statistica 6.1 (No. AGAR909E415822FA).
Parametric and nonparametric statistical methods were used
depending on the tests results. Differences between traits
were considered statistically significant at p < 0.01.

Results and discussion

Light optical microscopy showed a loose reticular ar-
rangement of smooth myocytes (leiomyocytes) in the mus-
cular membrane of the animals’ gallbladder wall in both
study groups. Such cell structure is not characteristic of the
walls of most tubular organs of the digestive system. The cell
sizes of animals in both groups were 15—25 pm in length and
3—7 um in diameter. The cells were elongated and spindle-
shaped with single processes. The wall of the bottom and
body of the gallbladder was represented by longitudinally
and obliquely oriented myocytes and considerable layers
of endomysium with a great number of microvascular and
nerve elements (Fig. 1).

The wall of the gallbladder neck consisted of circularly
oriented leiomyocytes which were tightly packed to each
other (Fig. 2).

Signs of leiomyocyte hyperplasia of the gallbladder wall
were histologically detected after exposure to ursodeoxy-
cholic acid. Mitotic figures of myocytes of the bottom wall
and gallbladder body in the experimental group of mice
were significantly more frequent compared to the controls
(p <0.01). A great number of apoptotic figures of myocytes
in the bottom wall and body of the gallbladder was pro-
bably observed in the experimental group of mice (p < 0.01)
(Table 1).

From our point of view, unsettled excessive activation of
hyperplastic processes which normally occurs with the in-
troduction of ursodeoxycholic acid can cause activation of
apoptosis of smooth myocytes of the bottom and body of the
mice gallbladder.

The typical ultrastructural pattern of the cytoplasm,
nuclei, and cell surface of gallbladder leiomyocytes in both
groups is shown in Fig. 3.
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Myocytes of all parts of the gallbladder contained an
active nucleus with a predominance of decondensed chro-
matin, developed nucleoli of normal structure, a moderate
number of nucleus pores and a solid nucleus membrane.
Morphological signs of nuclei activity of interphase myo-
cytes did not differ in the groups. General-purpose orga-
nelles also had a typical structure and localization in the
myocyte cytoplasm.

Small mitochondria were located near the nucleus. The
specific surface area of mitochondrial cristae and the den-
sity of the mitochondrial matrix of mice after exposure to
ursodeoxycholic acid probably exceeded the indicators of

the control group of animals (p < 0.01) (Table 2). Agranu-
lar endoplasmic reticulum was moderately developed, and
free ribosomes equally filled the cytoplasm. Elements of the
lamellar complex, small lipid and carbohydrate inclusions
were also found around the nucleus. As a result, according
to these features, leiomyocytes of the experimental and
control groups did not differ from each other. There was a
significant increase in the number of caveolae on the plas-
malemma surface and an increase in the saturation of the
cytoplasm with micropinocytic vesicles after the injection
of ursodeoxycholic acid (p < 0.01) (Fig. 4, Table 2). Cer-
tain changes in the mitochondria and surface apparatus of

Figure 1. Histological microphotography of the wall of the bottom and body of the mouse gallbladder
in the experimental (A) and control groups (B). Hematoxylin and eosin staining, x400

Flgure 2. Hlstologlcal mlcrophotography of the wall of the neck of the mouse gallbladder
in the experimental (A) and control groups (B). Hematoxylin and eosin staining, x400

Table 1. Mitotic and apoptotic indexes of leiomyocytes of the mice gallbladder wall under
the influence of ursodeoxycholic acid (M = m)

Part of the gallbladder
Group of mice
Bottom Body Neck
Mitotic index of leiomyocytes, %
Experimental (n = 17) 1.794 +£ 0.103* 1.607 £+ 0.095%* 0.715 + 0.068
Control (n = 13) 0.946 £ 0.058 0.873 £0.061 0.659 £0.043
Apoptotic index of leiomyocytes, %
Experimental (n = 17) 0.762 + 0.046* 0.598 + 0.038* 0.165 + 0.015
Control (n = 13) 0.225 + 0.016 0.247 £0.021 0.143 £0.012

Note (here and in Tables 2—-4): * — p < 0.01 — possible difference between the values of the experimental and

control groups.
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leiomyocytes due to the influence of ursodeoxycholic acid
were observed within the bottom and body of the organ. The
changes were not characteristic of the muscular membrane
of the gallbladder wall.

These possible changes in mitochondria and leiomyo-
cyte surface structures are directly related to the transport of

calcium ions into the myocytes cytoplasm for initiating the
contraction. This indicates the stimulation of the contractile
activity of leiomyocytes by means of ursodeoxycholic acid.
Bunches of actin filaments were presented by contractile
myocytes structures. Bundles of actin filaments were loca-
ted longitudinally or obliquely relative to the long axis of the

Figure 3. Electron micrograph of a leiomyocyte fragment of the muscular membrane of the wall of mouse
gallbladder body in the experimental, x12,000 (A), and control groups, x10,000 (B)

Table 2. Ultrastructural characteristics of leiomyocytes of the mice gallbladder wall under
the influence of ursodeoxycholic acid (M = m)

Part of the gallbladder
Group of mice
Bottom Body Neck
Specific surface area of mitochondrial leiomyocyte cristae, um/um?

Experimental (n = 17) 5.32 £ 0.39* 3.85+0.31* 2.84 +£0.23
Control (n = 13) 2.04+0.15 1.43+0.12 2.25+0.16

Specific number of caveolae of the outer membrane of leiomyocytes, um=—
Experimental (n = 17) 67.6 £ 4.9% 44.1 + 3.5%* 27.3+2.3
Control (n = 13) 235+21 139+15 21.4+1.7

Numerical density of micropinocytic vesicles of leiomyocyte cytoplasm, um=2
Experimental (n = 17) 26.7+£2.3 46.1 + 3.6* 13.8+1.6
Control (n = 13) 22.4+20 20.5+1.8 10.7+1.4

Figure 4. Electron micrograph of leiomyocyte cytoplasm of the muscular membrane of the bottom wall

of the mouse gallbladder in the experimental, x12,000 (A), and control groups, x10,000 (B)

36 3A0POB S AUTUHW, 1SN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 19, N2 1, 2024



OpuriHaAbHI AoocAipxeHHs / Original Researches

cells. The cytoplasm saturation with actin filaments was ob-
served after exposure to ursodeoxycholic acid for 1 month.

Consequently, ultrastructural analysis of mouse muscle
leiomyocytes revealed several important peculiarities. A
possible difference between groups of animals was found
after administration of ursodeoxycholic acid. Muscle hyper-
trophy in the experimental group due to smooth myocyte
hyperplasia and numerous apoptosis occurred not at the
tissue, but at the intracellular level. The mice muscle hy-
pertrophy in the experimental group was due to an increase
in the content and activity of the contractile elements and
leiomyocytes energy apparatus and the calcium ions trans-
port as well.

Numerous interstitial cells in the developed endomy-
sium were found as a part of the muscular membrane of the
gallbladder wall. They varied in shape, size, and intracellular
ultrastructural features.

According to the results of electron microscopy, normal
spindle-shaped fibroblasts with a small number of proces-
ses appeared to have the loosely located myocytes in both
groups of animals. Fibroblasts are surrounded by elastic and
thin collagen fibers which did not form organized bundles
(Fig. 5). In the gallbladder neck, the layers of endomysium
were much narrower and contained denser fibrils.

A growth in the nuclear activity of fibroblasts due to
chromatin decondensation and an increase in the number
of nucleus pores was observed under the influence of urso-
deoxycholic acid (p < 0.01) (Table 3).

Active restructuring of endomysium was observed in the
gallbladder muscle in the experimental group. This is con-
firmed by the presence of immature collagen fibrils along-
side with the usual striped fibers. We believe that this was due

to parallel hyperplastic and apoptotic processes in muscular
membrane of the gallbladder which occurred under the in-
fluence of ursodeoxycholic acid. The processes mentioned
above required accelerated transformations of the intersti-
tium.

The heteromorphic interstitial cells of Cajal (telocytes)
were found in the endomysium in both study groups. The
bodies of Cajal cells varied in size from § to 30 um. The telo-
cytes contained from 2 to 8 processes and often had bran-
ches (Fig. 6). The presence of numerous contacts of the pro-
cesses with the membrane of neighboring leiomyocytes was
the characteristic feature of interstitial cells of Cajal. Some
telocytes with 2—3 processes were located along the nerve
fibers or in contact with the nerve endings in the thickness
of the endomysium.

A substantial increase in the number of interstitial cells
of Cajal in the muscular membrane of the bottom and body
of the mice gallbladder was revealed after the injection of ur-
sodeoxycholic acid (p < 0.01). These changes did not occur
in the sphincter of the gallbladder (Table 4).

Ultrastructural signs of nuclear and cytoplasmic activity
of interstitial cells of Cajal did not differ from those in the
control group of animals. We did not notice any changes
in the structure of contacts of telocytes with leiomyocytes
or nerve elements. We assume that an increase in telocytes
density in the muscle membrane stimulates the motility of
the gallbladder wall. Taking into consideration a modern
concept about the pacemaker role of interstitial cells of
Cajal in initiating the contraction of smooth muscle com-
plexes, it can be assumed that an important mechanism of
ursodeoxycholic acid action is stimulation of the gallbladder
wall motility.

Figure 5. Electronic microphotography of the collagen matrix in the endomysia of the muscular membrane
of the visceral wall of the mouse gallbladder body in the experimental, x25,000 (A), and control groups,
x15,000 (B)

Table 3. The ratio of condensed and decondensed chromatin of the nuclei of fibroblasts in the muscular
membrane of the mice gallbladder after the injection of ursodeoxycholic acid (M = m)

Part of the gallbladder

Group of mice
Bottom Body Neck
Experimental (n = 17) 0.106 + 0.007* 0.121 £+ 0.009* 0.094 + 0.008*
Control (n = 13) 0.253+£0.018 0.195 + 0.016 0.206 + 0.015
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Figure 6. Electron micrograph of endomysia interstitial cells of the muscular wall of the gallbladder

in the experimental, x4,000 (A), and control groups, x8,000 (B)

Table 4. Numeral density of telocytes in the muscular membrane of the mice gallbladder under the influence
of ursodeoxycholic acid (M = m), mm=2

Part of the gallbladder

Group of mice
Bottom Body Neck
Experimental (n = 17) 4.61+£0.37* 5.48 + 0.40* 1.98 +0.17
Control (n = 13) 2.77 £0.23 2.06 £0.19 1.84+0.14

Conclusions

Thus, an introduced hypothesis was confirmed by the
existence of histological signs of leiomyocyte hyperpla-
sia and an increase in the nuclear activity of the muscular
wall fibroblasts in the mice gallbladder under the influence
of ursodeoxycholic acid. Excessive activation of hyperplas-
tic processes in leiomyocytes has an unsettled nature after
the injection of ursodeoxycholic acid. There was also an in-
crease in apoptosis of smooth myocytes, the content and ac-
tivity of elements of the contractile and energy apparatus of
leiomyocytes, in the transport of calcium ions indicating the
stimulation of the contractile activity of gallbladder leiomy-
ocytes at the intracellular level. A considerable growth in the
number of interstitial cells of Cajal in the muscular mem-
brane of the bottom and body of the gallbladder is observed
after the injection of ursodeoxycholic acid. Stimulation of
gallbladder wall motility with ursodeoxycholic acid might be
associated with an increase in the number of interstitial cells
of Cajal in the muscular membrane of the bottom and body
of the gallbladder.
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Abarypos O.€., babuy B.A., TBepaoxni6 I.B.

AHIMpPOBCHKNY ASOXKQBHUM MEAVNYHUI YHIBEPCUTET, M. AHIMPO, YkpaiHa

YABTPACTPYKTYPO M’930BOT O60AOHKM CTIHKU )XOBYHOIO MiXypa MuULLEen
niA BMNAMBOM YPCOAE30KCUXOAEBOT KNCAOTHU

Pesrome. AKTyaIbHiCTB. METO0 TOCITIIKEHHS CTAI0 BU3HAYEH-
HS1 YJBTPACTPYKTYPHU KIIITUH M’ 130B0Oi 000JIOHKH CTiIHKH YKOBUHOTO
Mixypa MUIIEH Py BUKOPUCTAHHI yPCOAE30KCUXOIEBOI KUCIOTH.
Marepianu Ta MeToau. MeTonoM MpocToi paHIoMi3allii TBApUHU
Oy PO3MOIiJieHi Ha 2 Tpynu: eKCIepuMeHTanbHy (n = 17) —
MMIII, $SIKi OTPUMYBaJM YpPCOIE30KCUXOJEeBY KMCIOTY B 103i
100,0 Mr/KT, Ta KOHTPOJILHY (N = 13) — iHTaKTHi TBApUHU (IUCTU-
JiboBaHa Bozia). [IpoBeneHo ricTooriuHui Ta yIbTPacTPYKTYPHUI
aHasli3 3pa3KiB CTiIHKM KOBYHOTO Mixypa mwuiieii. Pe3yibTaTu.
Mitotuuni dirypu miouunTiB crinku mHa (1,794 £ 0,103 %) ta
tina (1,607 £ 0,095 %) x0BYHOTO MiXypa B eKCIEPUMEHTATbHII
IpyIi BUSIBJISUTMCS BIPOTiTHO YyacTillle MOPiBHSIHO 3 KOHTPOJbHOIO
rpynoto mutieit (0,946 + 0,058 % ta 0,873 £+ 0,061 %) (p < 0,01).
Kinbkicth MiToxoHOpiambHUX KpucT (5,32 + 0,39 MKM/MKM?)
Mic/sl BBEIEHHSI YPCOAEC30KCUXOJIEBOI KMCIOTU BipOTiIHO mepe-
BUIIyBaJIa TaKy B KOHTpOJbHiM rpymi (2,04 + 0,15 MxMm/MKM?)
(p < 0,01). 3pocranHs simepHOi aKTUBHOCTI (hibpobIacTiB 3a pa-
XYHOK J€KOHAEHCALIl XpOMaTUHY Ta 301JIbILIEHHS YACTKU SIACPHUX
MOp CrocTepiragocs Mif BIJIMBOM YPCOAE30KCUXOJIEBOI KUCIOTU

(0,106 £ 0,007 mpotu 0,253 £ 0,018; p < 0,01). CyrTeBe 36iNbIICH-
H$ KiJIbKOCTI iHTepCcTULiaabHUX KIIITUH Kaxanst B M’s130Biit 000-
JIOHLII THA Ta Tijla XXOBYHOTO MiXypa 3apeeCTPOBAHO IMiCJsl BUKO-
PUCTaHHS ypcone30KcuxoieBoi kuciaotu (4,61 £ 0,37 Mm~2 ipotu
2,77 £ 0,23 mm~2) (p < 0,01). BucHOBKH. 3anpornoHoBaHa HAMM Ti-
roTe3a MiATBepIKeHa HasIBHICTIO TiCTOJOTiYHMX O3HaK Tirepruia-
3ii JISHOMIOLIMTIB Ta 3pOCTAHHSIM SIIEPHOI aKTUBHOCTI (hibpobdiac-
TiB Yy M’5I30Bilf 00OJIOHIII CTIHKM XXOBYHOTO MiXypa MUIIEH TicIs
IIii YpCoae30KCUX0JIeBOi KUCIOTH. HammikoBa akTuBallis rimnep-
MJIACTUYHUX MPOLIECIB Y JIEHOMIOLIMTaX MA€ HEBPETYJIbOBAHUI Xa-
pakTep NMpu BBEAECHHI ypcoae30KcuXosaeBoi KUcaoTh. [lincuneHHs
aronTo3y IJIAJKMWX MIOLIMTIB CIIOCTEPITa€ThCSI iCIIsT 3ACTOCYBAHHS
YPCOME30KCUX0JeBOi KUCIOTU. CTUMYJISIIiST MOTOPUKY XKOBYHOTO
Mixypa 3a JOMOMOIOI0 YPCOAE30KCHXO0JIEBOI KUCIOTU MOXE OyTU
MOB’s13aHa 3i 30UIBIIEHHSIM KiJIbKOCTi IHTEPCTULIIATBHUX KITITHH
Kaxast y M’s130Bii1 00010HI1i THA Ta TiJla SKOBYUHOTO Mixypa.
KimouoBi ciioBa: yasrpactpykTypa; XOBUHMII MiXyp; MumILi;
sneiiomiounTu; didpodsactu; KiitnHu Kaxass; ypcoae3oKcuxo-
JieBa KUCJIOTa
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V/IK 616.34-008-053.36
WaapiH O.I, [opsiHCbka M.T.

AY «HCTUTYT neAiaTpii, akyLuepcCTBa i riHekoaoril imeHi akaaemika O.M. Ayk ‘sHoBoil HAMH YikpaiHn»,

M. Kuis, YikpaiHa

CyudacHi niaxoamn Ao Kopekuii PYHKLIOHAAbHUX
PO3ACAIB KULLEYHUKA B AiTe POHHBbOTO BiKY

Pesiome. ®yuxuionanvni poznadu Kuueunuxa € nowupenumu po3nadamu WAYHKOE0-KUWIK08020 mpakmy 6 dimell
PaHHb020 iKY, diaeHocmuka saKkux nobydosana Ha Pumcokux kpumepiax IV nepeeasdy. Cb0200Hi akmuero docaioxncy-
oMb BIOMIHHOCMI KUK 0801 MIKp0oOiomu npu (hyHKYIOHANbHUX PO31a0aX Kuule4HUKa é dimeli paHHb020 8iKY. 36 30K
MIDIC NOPYWIEHHAMU KUWKO080I MIKpoOiomu il QYHKUIOHANbHUMU PO31a0aMU KUuleYHUKa 6 dimell paHHb020 iKYy 8i0-
Kpusae bazamoodiysaioui mepaneemu4Hti i NPOGInaKmu4ni MoIcAUBoCMi eUKopucmants npodiomukie. Mamepian nio-

20moenero 3a cnpusnua komnanii «Candos Yxpainas.

KiouoBi cioBa: gyuxyionanvui poznadu; kuweunux; 0imu; paunuiii 8ix; mikpobioma; npodiomuxk

®OyukiioHanbHi po3naau (PP) nuyHKOBO-KUIIKOBO-
ro tpakTy (LLIKT) y HeMOBAST i miTeit paHHBOTO BiKY OXO-
TUTIOIOTh Pi3HOMAHITHI 3aXBOPIOBaHHS, SIKi CYMpPOBOIXKY-
IOThCSI XPOHIYHMMU 200 PEelUAUBYIOUMMU CUMIITOMAMU 3
0OOKy TPaBHOTO TPaKTY, ajie He MOXYTb OyTH TTOSICHEHUMU
CTPYKTYpPHUMHU 49U OioXiMiuHMMHU TOpyiieHHsIMH [4]. Pi-
BeHb noiuupeHocti ®P IIKT y HOBoOHapoIXKeHUX i miTeit
PaHHBOTO BiKy KoJuBaeThes Bix 27,1 no 38,0 %, 1110 pobuth
npobJeMy iX JiarHOCTUKM i JTiKyBaHHS HaA3BUYaHO BaXK-
JIMBOIO IS cydacHoi mepiaTpii. HailGinbin mommpeHuMu
BBaXkaloTbCs (DYHKIIIOHAJIBHI po3iaau KuileuyHuka [17].
Tak, naHi cCUCTEMaTUYHOTO OIJISIAY MOBIAOMIISIA TIPO T10-
LIXPEHICTh KOJbOK HeMOBJIAT Bin 2 10 73 % [50], a piBeHb
MOIIMPEHOCTi (PYHKIIOHAIIBHOTO 3a1opy B HEMOBJIST i [li-
Tell paHHBOTO BiKYy KOJIMBA€EThCs Bin 5 mo 27 % [52].

V niteit paHHboro Biky 3 MP KullleuHMKA 3HUXKYETHCS
SIKIiCTh KWTTSI, BOH! BiIBiIyIOTh MEIVMYHMX IIPAlliBHUKIB
YacTille MOpiBHSIHO 3i 3mopoBUMHK MatoKamu [52]. Kpim
TOro, 3a3HavyeHi Ipo0aeMHU B AiTell 3HAYHO BIUIMBAIOTH i HA
YJIeHiB ix cimeii. IlepiognuHi He3pO3yMiJli CUMIITOMU B i~
Tell paHHbOTO BiKy BUKJIMKAIOTh 3aHEITIOKOEHHS y 0aThKiB,
0CO0JIMBO Yepe3 Te, 110 MaJeHbKi IiTM He MOXYTb aleK-
BaTHO OMUCATU CBill cTaH, eMolii uu Oinb. Yu npusene 1e
0aTbKiBCbKE 3aHETMOKOEHHSI 0 3BEPHEHHSI 10 MEIUYHY
JIOTIOMOTY, 3aJIEXKUTh Bifl TPUBOXHOCTI OaTbKiB, IXHHOTO

CIIPUIAHSITTS CUMIITOMIB CBOEI TUTUHU Ta IXHBOTO TMOTIE-
penHboro aociny. Lli 6aTbKiBChKi (pakTOpU € Iyke Baxk-
JINBUMU 11Ie ¥ TOMY, 1110 fiarHo3 PP kuireyHnKa 3Ha4HOIO
MipOIO I'PYHTYETHCS Ha CIIPUIHSITTI 0aThbKaMK CUMIITOMIB y
IXHBOI UTUHU Ta iHTepIIpeTallii HUMM [IUX CUMITTOMIB JIJIsI
nmikaps. Lle yckinamgHioe mpolec QJiarHOCTUKM B HiTei paH-
HBOTO BIKY i MiIKPeCI0€e BaxKIMBICTh CTBOPEHHSI CYBOPHUX
KpuTepiiB ;uist @P kuilleuHnKa B 11iil BiKOBill TpyIii.

VY uinomy Ha choroaHi miarHoctuka ®P kuieyHuka
CIHUPAETHCS Ha CYKYITHICTh CUMIITOMIB, SIKi OYyJI1 3alpoIIo-
HoBaHi e 1994 poky B Tak 3BaHUX PUMCBKUX KpUTEpisx
[12]. Tpyna ekcriepTiB-racTpoeHTeposioriB y Pumi ctBopu-
Jla cucteMy Kiacudikailii 3 1iarHOCTUMHUMU KPUTEPisSIMU
®P KT y nopocnux (Pumcbki kputepii 1), a B 1999 poi
(Pumcbki kputepii 1) noganuck Takox craHIapTU30BaHi
kputepii ®P LIKT y miteit. 3 MomeHTy myo6Jikamii Pum-
cbKuX KputepiiB 1l cyTTeBO 30iIbIIMIACH KiJTBKICTh TOCITi-
IKeHb i my6rikauiit mogo @P IIKT y miteit, 1110 npusseio
1o ix nepernsaay y 2006 poui (Pumcbki kpurepii I111) [13].
Baxnusum BBeneHHsIM y PuMcbkux kputepisx 111 6yB mo-
nin ®P KT y aiteit Ha 2 rpynu — y HOBOHAPOIKEHMX i
NiTel paHHLOTO BiKy Ta MiTei CTapIIOro BiKy W MiUTITKiB.
36inbiieHHs 3HaHb oo OP HIKT y aiteit paHHbOTO BiKy
3a OCTAHHE JECATUPIUYSI MPUBEJIO A0 MOSIBU W OMyOITiKy-
BaHHSI HOBUX PuMcbkux kpurepiiB IV [4], siKi € akTyasb-
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HuMM i choroaHi. Ha puc. 1 nokazano pizui ®P IKT y
IiTei BiKoM 10 4 pOKiB i BKa3aHO BiK, Y SKOMY BOHU Bijl-
3HAYalThCS.

Huxue HaBeaeHi kpuTepii GyHKIIIOHATbHUX DPO3-
JIafiB KUIIIEYHUKA B JIiTell paHHBOTIO BiKY (aganToBaHO 3
Benninga et al., 2016).

G4. KonbkQ HEMOBASIT

[ miaTHOCTUKM KOJIbOK HEMOBJIAT ITOTPiOHE ITOEM-
HaHHS TaKUX KPUTEPIiB:

1. CuMnTOMM TOYMHAIOTHCS i MPUMUHSIOTHCS Y Billi
HEMOBJISITA MEHIIIE 3a 5 MiCs11iB.

2. IloBTopIloBaHi I TpuBaji MNepPioan AUTSIUYOTO KPUKY,
HECIOKOI0 ab0 ApaTiBAMBOCTI, MPO SKi ITOBiIOMIISIIOTH
ocobu, SIKi IOMIANa0Th 3a JUTUHOO, 0 BUHUKAIOTh 0e3
OYEBUJIHUX MPUYMH, SIKUM HE BIAETHCS 3aM0OITTH i SIKi He
BIIAETHCSI IPUITUHUTH.

3. Hemae nokasiB 3aTpMMKM PO3BUTKY AUTUHU, JINXO-
MaHKH Y4 XBOPOOU.

Juta mwinel KIIiHIYHOTO MOCTIIXKEHHS IiarHO3 KOJIbOK
HEMOBJISIT Ma€ BiIMOBigaTH MOIEPEIHIM TiarHOCTUYHUM
KPUTEPIisIM, a TAKOX BKJIIOYATH O0UABA 3 HACTYITHOTO:

1. Ocoba, sKa gorsigae 3a JUTUHOIO, TTOBiTOMIISIE, 1110
HEMOBJISI IJIaKauo abo BepemyBajao 3 abo Oilblile roguHU
Ha JIeHb MPOTATroM 3 abo Oisibllie THIB Ha TUXKIEHD.

2. KinbkicTh TOAMH ILIa4y i HECIIOKOIO ITPOTSITOM
24-romIMHHOTO TIEPiOay CIOCTepEKEHHSI Ma€ OyTu Oilb-
11010 3a 3 TOAWHM.

G5. QyHKUioHaABHA Aiapes

HiarHocTuyHi KpuTepil PyHKIIIOHAIBHOT iapei MatoTh
BKJTIOYATH BCi IMOJTOKEHHS 3 HaBeJACHUX HIKYE:

1. lllomeHHe 6e3001icHE MOBTOPHE BUITOPOXHEHHS 4
BEJIMKUMU ITOPILISIMUA HEODOPMIIEHOTO KaTy abo Oijblire.

2. CuMnTOMU TPUBAIOTh ITOHAM 4 TVXKHI.

3. TToyaTox y Bii Bix 6 10 60 MicsIIiB.

4. Hemae BinmcraBaHHSI B pO3BUTKY 32 YMOBU aJeKBaT-
HOTO 3a KaJIOPiliHICTIO XapuyBaHHSI.

Gé6. Ancxesis HeMOBAST

JIJ1s1 MiarHOCTUKM JMUCXe3ii HEMOBJISAT Y IUTUHU BiKOM
MeHIle 3a 9 Mics1iB Mae OYTU BiIMOBiIAHICTb TAKUM KPH-
TepisiM:

1. [MpunaiimMHi 10 XBUJIMH HATYXXyBaHHS i TUtavy miepe;
YCHIITHUM Y1 HEBIAJTUM BUTIOPOXKHEHHSIM M’ SIKUM KaJlIOM.

2. BifgcyTHicTh iHIINX Mpo0JIeM 3i 310POB’sIM.

G7. QYHKLIOHQABHMI 3QIOP

DyHKITIOHABHMI 3aT0p MiarHOCTYEThCS, SIKIIO B JIH-
THHM BiKOM /10 4 POKiB IIPOTSITOM 1 MicCsI1Is CIIOCTepira€Th-
cs IpUHAMMHI 2 KpUTepil 3 TaKuX:

1. JIBi abo meHIle aedekallii Ha THKIEHb

2. Enmizonu yrpuMyBaHHS Kajly B aHAMHeE3i.

3. bonicHa abo yTpyaHeHa nedekallis B aHaMHe3i.

4. BUNopoXHEHHSI BEJIMKOTO JiaMeTpa B aHAMHe3i.

5. HasgBHiCTbh BeIMKOI KiJTbKOCTI KAJIOBUX Mac y MPsSIMiid
KWL,

Juts miteit 31 cpOpMOBAHOIO HABMYKOIO BiIBiTyBaHHS
TyaJieTy MOXHa BUKOPUCTOBYBATH TaKi JOJATKOBI KpUTe-
pii:

6. IpuHaiiMHi OIWH €Mi30/[ HA TWXIECHb HETPUMAHHS
KaJly ITic/Ist HaOyTTSI HABUYOK BiIBiTyBaHHS TyaJeTy.

7. B aHamMHe3i BUIOPOXXHEHHS BEJIMKOTO JiaMeTpa, 110
MOXYTb 3aCMIiTUTHU YHITa3.

Otxe, PuMchbKi KpuTepii 3aTBEpAWIIM YiTKi MTOJTOXKEH-
He wono aiarHoctuku PP kuieyHuka y Aitelr paHHbOTO
BiKy. OnHaK iX maToreHe3 3aJMIIAETbCS HE IO KiHIIST 3pO-
3yMiIUM.

Ax i mpu inmux @P HIKT, ocHOBHI MexaHi3Mu raTore-
He3y (PYHKIIIOHAIBHOI ITAaTOJIOTil KUIIIEYHNKA BBAXKAIOTHCSI
baraTodakTopHumu [28]. MarTb 3HaUY€HHSI TUIT BUTOIO-
BYBaHH! i i€Ta IUTUHU, (paKTOPU HEPBOBOTO PO3BUTKY i
IICUXOJIOTiUHI (DaKTOpy, MeXaHi3MH, MOB’SI3aHi i3 caMUM
KT, 30kpema MOTOpuMKa, 3alajlibHi 3MiHH, Ta30yTBO-
peHHs. Baromum € BHECOK po3ianiB BereTaTUBHOI i Ty-
MOpPaJIbHOI peryJsilii opraHiaMy IUTUHU, TOMY 1110 HaBiTh
3a BU3HaueHHsSIM Pumcekoro koHceHcycy IV meperismy

I PerypriTauis y HemoBnaT

| CPH

I CHUHAPOM LIMKITIYHOrO 6/1t0BaHHS
KonbKka HemoBnaT I

' DYHKLIOHabHA Aiapes
[lucxesia HeMoBNAT J
DyHKLiOHaNbHWI 3anop
T T T T T T T T
0 2 4 6 8 10 12 24 36 48
BiKk y micausx

PucyHok 1. liarHo3u 3rigHo 3 Pumcbkumu kputepismu IV nepernsay B HOBOHapOAXXeHUX
i AiTeri paHHbOro BiKy 3 BKa3iBKOIO Ha BiK, Y IKOMY BOHU 3YCTPi4aloTbCs

Mpumitka: CPH — cuHapom pymiHawii B HeMOBIAT.
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(yHKIIIOHAJIbHI PO3/1aay BBAaXKalOThCs pO3/1agaMU B3aEMO-
Iii «KMIIEYHUK — TOJOBHUM MO30K», i pO3yMiHHS iX Ia-
TOT€HE3Y 3HAYHOIO MipOIO 3aJIeXKUTh BiJl TOTOYHOTO PiBHS
HaIMX 3HAHb i MOXJIMBOCTENM METOIB JOCiI>)KEHHSI.

OnHi€0 3 OCHOBHUX TiNOTE3 1100 €TioJorii Ta MmaTo-
reHesy @P kuleyHnKa € TirmoTe3a Mpo poJib MOPYIICHHS
KMIIIKOBOI KOJIOHi3allii Ta BiAMiHHOCTI MiKpoOiomy Ku-
IIEYHMKA B LIIJIOMY B 3JI0POBOI Ta XBOPOi IUTUHU. MiKpo-
0ioTa KUIIIEYHMKA B3aEMOJIIE i3 LIEHTPAJIbHOI HEPBOBOIO
CHCTEMOIO SIK MIiHIMYM TpbOMa IILIIXaMWU: HEPBOBUUM,
eHIOKPUHHMUUM Ta iMyHHUM. [IpomgykTy MeTaboaizmy Mi-
KpOoO0iOTH 3Mi1ICHIOIOTh BIUIMB Ha (PYHKIIIOHYBAaHHSI T'OJIOB-
HOI'O MO3KY ILISIXOM B3a€EMO/Iii 3 HEUPOEHAOKPUHHUMU
KJIITUHAMU B CTiHLI KHUIIKH, JiM(POITHUMU KIITUHAMU
MYKO3aJIbHOI iIMyHHOI CHCTeMHU, OJyKaloulM HEpPBOM.
[Tpoxoasiun Kpi3b KMIIKOBUI 1 remaToeHiedaniuHuii
Oap’epu, IesKi MPOIYKTU MiKpOOiOTH MOXYTh HaBiTh 0€3-
MocepeaHbO BIUIMBATU HAa HEHMPOHU I IUliajibHi eJIeMEHTH
LIEHTPaJIbHOT HEPBOBOI cuctemu [35].

INounHalouuch peHaTaabHO, KOJIOHI3allisl KUIIeYHU-
Ka TPUBAE ITiCJISI HApOMXKEHHS 1 IMMOYMHAE CTa0iIi3yBaTH-
cs1 B paHHbOMY AUTUHCTBI [3]. Ha po3BuTOK MiKpobioMmy
KUIlIEYHUKA 3 IUTUHCTBA 10 JOPOCJOTO BiKy BILJIMBAIOTh
KiJibKa (paKTOpiB, Y TOMY YHCIi CHOCIO pO3pOIKeHHS Ma-
Tepi [56], Tun BuromoByBaHHs [37] i hakTOpM HABKOIMIII-
Hboro cepenosuina [55]. Ilim yac BariHaJIbLHMX IOJIOTiB
MaTepUHCHKI BariHaJbHI MiKpOOpraHiaMu, HacaMIepen
JIAKTOOAIMIIN, TUMYACOBO KOJIOHI3YIOTh KUIIIEYHUK HOBO-
HapomkeHoro [36], a HapoIKEHUM IIISIXOM KecapeBOro
PO3TUHY MaJloKaM TIpUTaMaHHiI aHOMaJIbHi MOJIeNTi KOJIO-
Hizanil kumeuyHuka [25]. TTicas HapomKeHHSs KOJIOHi3allist
KMIIIeYHNKA 3MIHIOETLCS, 1 He3abapoM OidigodakTepii mo-
MIiHYIOTh Y MiKp00iOTi KMIIIeYHIKA HEMOBIISIT, SIKi ITepe0y-
BalOTh Ha TPyIHOMY BUTOIOBYBaHHi [42]. BBaxkaeTncs, 110
MepeayciM 1ie € pe3yJibTaTOM BIUIMBY KOMITOHEHTIB Ipy/i-
HOI'O MOJIOKA, BKJIIOYHO 3 INIIKOMPOTeiHAaMU Ta 0COOJIMBO
oJlirocaxapyuiaMu KiHOYOro MOJIOKA, $IKi BHOIpKOBO I1O-
CWJIIOIOTH picT OidigobakTepiit [S]. Ha mportuBary 1pomy
KMIIIKOBa MiKp0O0ioTa HEMOBJISIT, SIKMX FOAYyBalIy CyMillIIIIO
Ha OCHOBiI KOPOB’STY0T0 MOJIOKa 0e3 oJlirocaxapuiB KiHO-
yoro MoJIoKa, JEMOHCTpyBajia MEHIIY KiJIbKiCTb Oihizo-
OakTepiii [2].

dakTopy cepemoBUIlla Ta XapuyBaHHS MAalOTh JIyXKe
BaXJIMBE 3HAUEHHS TMPOTSTOM TEPIINX POKIB KUTTS, Tie-
PETBOPIOIOYM HE3Pily MiKpoOioTy Ha OUIbII CTaOiIbHY,
CTiiiKy, CXOXY Ha JOPOCIY KUIIKOBY MiKpOOHY CITLJIbHOTY
[55], sixa BriMBa€ Ha BCMOKTYBaHHS TTOKMBHUX PEYOBUH,
iMYHHY cUCTeMy I moBeldiHKy [27], a sIK pe3yJbTaT — i Ha
JIOBFOCTPOKOBE 3I0POB’s B LiiJiomy [45].

OnHMM 3 HaiOiNIbII HEraTUBHUX (PaKTOPiB HABKOJIMIII-
HBOTO CEpeloBUIIA € AHTUOIOTUKOTEpaIlis. Y cucTeMaTuy-
HoMmy orjisaai [58], sikuii y3araabHUB AaHi 129 mochiakeHb
Mpo BIUIMB aHTMOIOTHKIB Ha CKJal MiKpoOiOTH KHIlIeu-
HUKa, OyJIu OTpUMaHi BUCHOBKU IPO T€, 110 aHTUOIOTH-
KM 3[0aTHi 30i7bIIyBaTH YMCENbHICTh Enterobacteriaceae,
SIKi TIOCWJTIOIOTH 3allajibHy Peakililo, MOXYThb BimirpaBaTu
3HAYHY POJIb Y 3MiHi METa00Ii3My KOBYHUX KMCJIOT, 3IaT-
Hi CrpusiTM HaaAMipHOMY pocTy Enferococcus, 3HUXYBaTU
YUCENIbHICTh aHaepoOHuX OakTepiit. OKpeMUM HeraTuB-
HUM e(eKTOM 3aCTOCYBaHHS aHTUOIOTHKIB € BTpaTa KOJIO-

Hi3alliifHOI pe3MCTEeHTHOCTI 3a paxyHOK BUCHaXKE€HHS KO-
PUCHHUX KOMEHCAJIIB KULLIEYHUKA, 110 CIIPUSIE HAAMIPHOMY
pocty Clostridium difficile Ta iHIIMX MaTOTeHiB.

Tox MOTeHUiHUI 3B’SI30K MiX IMOPYIICHHSIM KUIII-
KOBOi MiKpo0ioTH i (PyHKIIOHAJbHUMM pO3JafaMu Ku-
IeYHUKA B JIITEH MOXe BiIKPUTHU I1iKaBi TepareBTUYHI i
npodinakTuyHi MoXIMBOCTI. Moaundikalisi cknamy i ak-
THUBHOCTI KMIIIKOBOI MiKPOOiOTH IIUISIXOM ITiETUIHUX BTPY-
YaHb Ha CbOTOJHI € AKTUBHOIO TaJTy3310 AOCJiIKEHb.

Haii6inbin nommmpennmu OP KullleyHuka B AiTeil €
KOJIbKM HeMOBJAT. [lpumyckaeTbcs, 1110 BOHU MOXYTh
OyTM BUKJIMKaHi pi3HUMU (DaKTOpamMu, TAKUMU SIK TTOPY-
IIEHHS 3B’SI3KiB i3 LIEHTPaJIbHOI HEPBOBOIO CUCTEMOIO,
MCUXOCOLiAIbHUMU MPUYUHAMMU (HATIPUKJIIAJ, HEaJeKBaT-
Hi CTOCYHKM MiX HEMOBJISIM i WieHaMU POAWHU, TPUBOTa
0aTbKiB) 200 MpPUYMHAMU, TIOB’SI3AHMMHU 3 IUIYHKOBO-
KUIIIKOBMM TPAKTOM — aJIeprisi Ha KOPOB’siue€ MOJIOKO, ra-
cTpoe3odareaibHU pedIIroKe a00 MOPYIIEHHSI MOTOPUKI
IIIJTYHKOBO-KHUIITKOBOTO TpakTy [57].

OpHak OCTaHHIMM JeCITUIIITTSIMU 3pic iHTepec 10 poJi
MiKpoOioMy B ImaTo(i3ioIorii INTSIYNX KOJIbOK, i HalOLIbIIT
BUYEPIIHI JaHi 00 3B’SI3Ky MiX 3MiHAMM KHUIIIKOBOI Mi-
Kpo0ioTu i (pyHKIIOHAJbHUMU IILTYHKOBO-KUIITKOBUMU
po3jaiaMy Ha CbOTOAHI CTOCYIOTbCS CaMe€ KOJIbOK He-
MoByAaT. e B 1994 poui JlexToHeH i iloro Kojeru aociii-
JIAJTA Ha OCHOBI KYJIBTYpaJIbHUX METO/IB, 1110 HEMOBJIATA 3
KOJIbKaMU YacTillie OyJIM KOJIOHiI30BaHi KJIOCTPUIISIMU, HixK
3[00pOBi HEMOBJISITA BiAITOBIIHOIO BiKy KOHTPOJBHOI Ipy-
U, i 1110 Mi3Hille, Yy Billi TPbOX MICSIIIB, pi3HULI He OyJ0
BUsiBJIeHO [32]. Byso BUCIIOBIEHO TIPUITYILIEHHS, TIIO 3Mi-
HeHa Mikpo0ioTa BILJIMBa€ HA MOTOPUKY KWILIEYHUKA i ra-
30yTBOPEHHSI, 1110 i MPU3BOAUTH 0 KOIbOK [19].

Jlesiki mocyimKeHHs TToKa3ajid, 10 KMIIKOBa MiKpoOi-
OTa HEMOBJIAIT 3 KOJbKAMU JEMOHCTPYE MEHIIY piZHOMa-
HITHICTh MOPIBHSIHO 3i 3MI0POBUMHU 0CO0AMU KOHTPOJbHUX
rpyn [10, 41]. Byno BusHaueHo, 1110 3MiHM MiKpOOiOTH Ku-
LLIEYHU KA BUSIBJISIIOTHCS BXE B MEPIL TUXKHI XKUTTS HEMOB-
JISIT, y SIKUX Mi3HilIe po3BuBaoThest Kobku [10]. Konbku
HEMOBJISIT MOB’SI3yBaJIv 3i 301IbIIEHHSIM MTPOTE00aKTepiid,
BKJIIOUHO 3 Escherichia, Klebsiella i Pseudomonas, Toni sik
Bunu Firmicutes i Actinobacteria Oyim OiJIbII TOITUPEHUMA
B HEMOBJISIT, Y SIKUX HE PO3BUBAIMCS KOJbKU. 3MEHIIICH-
H$I KiJTbKOCTI akTHHOOAKTepilt i ocobamBo OiinodbakTepiit
y (dekamisix HEMOBJIAT 3 KOJbKaMU OyJI0 MiATBEPIKEHO
cekBeHyBaHHaM TreHa 16S pPHK y 3paskax dexaniii [41].
3MiHM MiKpoOioMy MEKOHII0, JOCTIMKeHi IIUISIXOM CeKBe-
HyBaHH reHa O0akTepiaabHoi 16S pPHK y 212 HOBOHapO-
JKEHUX JiTeil, OyJIM TaKOX IMOB’sI3aHi 3 MOSIBOIO KOJIbOK Y
Ginbi mizHboMy Billi [30]. ¥V cykymnHoCTi i JaHi cBigyaTh
HE TiJIbKM PO Te, 1110 JUTSIYi KOJIbKU MOB’s3aHi 3i 3MiHe-
HUM CKJIQIOM KMIIKOBOI MiKpoOioTH, ajie i mpo Te, 1O
aHOMaJIbHa KOJIOHI3allisi KUIIEYHUKA TIEPEIyE PO3BUTKY
KOJIBOK i MOKe OYTH MTPUYMHHO TOB’s13aHa 3 HUMU. Lle ysB-
JIGHHSI MiITBEP/KYETHCS 1 JAHUMU, IO JIIKYBaHHS MaTepi
ITiJ] Yac MoJIOTiB aHTUOIOTUKAMU, SIKi, SIK BilOMO, BILIABA-
I0Tb HA HEOHATAJIbHY KOJIOHI3allil0 KUILEYHUKA, € OiLIbII
MOLIUPEHUM Y HEMOBJISIT, Y SIKUX IMi3Hillle pO3BUBAIOTHCS
KoJabku [33].

3BHUYAiHO, BaXJIMBOIO METOIO JIKYBaHHS IUTSIUMX
KOJIbOK € OCBIiTHSI JOIIOMOra ocob0aM, sIKi 3aiiMaroThCs
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JOTJISIIOM, 1100 BOHM MOTIJIM BIOPATUCS i3 CUMIITOMa-
MU HEMOBJISITH, i MIATPUMKaA CTOCYHKIB MiX HEMOBJISIM i
ponuHoo [7]. Y 6aTbKiB HiTeil, sIKi MalOTh KOJIbKU, MOXKE
PO3BUHYTUCS pO3YapyBaHHs i HEBIIEBHEHICTh Y CBOIX Ha-
BUYKAaX IOrsiay. BaxivBo 3BepTaTy Ha 11e yBary i mporio-
HYBaTH TOCTiiHY MiATPUMKY, BIIJIMBAIOYM Ha 3aCTMIOKOEH-
Hs i 0aueHHs1 0aTbKaMM CBOET 3MaTHOCTI MiKJTyBaTUCS IIPO
IuTuRYy [15].

OnmHak MpUITyIIEHHS PO POJIb MiKpOOiOTH B MaTO-
reHe3i KOJbOK Yy HEMOBIJISIT CIIOHYKAJIO /10 MPOBEACHHS
IOCIiIXeHb e€(peKTUBHOCTI 3aCTOCYBaHHS Pi3HUX IIPO-
OioTMyHUX 1mTaMmiB. I1pu bOMY BaxkKJIMBO YCBiTOMJIIOBA-
TH, 110 TIPpOOiIOTUYHI eEeKTU 3ajexaTh Bil IITaMy i BUAY
0axTepiil i iXx He BapTO eKCTpamo/oBaTy 1151 3aCTOCYBaH-
Hs 10 iHIIMX, HaBiThb OJIM3bKOCMOPIAHEHUX, MiKpoopra-
Hi3MiB.

1 TiKyBaHHSI KOJIbOK HEMOBJISIT 3aCTOCOBYBAIM Pi3-
Hi npo6iotnyHi mrTamu. Kinbka paHIOMi30BaHMX KOHT-
pPOJIOBAHUX JOCHIIXKEHb TMPOAEMOHCTPYBAIN CIPUSIT-
JIMBUN edeKT JlakToOaKTepiii y HEeMOBIST 3 KOJIbKaMu
MOPIBHSIHO 3 KOHTPOJBHUMU TPYIIaMM 3I0POBUX 0Ci0 [44,
48]. OmHak iHIe paHAOMi30BaHE IIOABiiiHE CIIile KOHT-
POJIbOBAHE MOCIIMKEHHS 3 OUTBIIOI0 KiJIBKICTIO YYaCHUKIB
He Tokasajo 1iei mepearu [47]. CucreMaTU4yHi OIJISIIU
2016 poky [21], 2017 poky [20] i 2018 poky [46] okpec-
JIUJIA TIePCIIeKTUBU e(EeKTUBHOCTI BUKOPUCTAHHS JESIKUX
JIaKTOOAKTEepiil TpM KOJIbKaxX y HEMOBJIAT, sIKi IepeOyBaroTh
Ha TPYJIHOMY BUTOJIOBYBaHHi, y BUTJISIIi CKOPOUEHHS yacy
rutayy npuHaiiMHi Ha 50 % Bij BUXiZHOIO piBHS.

PanngomizoBaHe KOHTpOJIbOBaHE MOCHIIXKEHHS, TPO-
BeneHe y 2020 pomi B Itamii [38] 3a yuacTio 80 HEMOBIISIT
Ha TPYJHOMY BUTOJOBYBaHHI 3 HaAMIipHUM ILJIaueM i Me-
TYIUIMBICTIO, BUSIBAJIO, IO ITOPIiBHSIHO 3 ILIale0o mpu-
oM Bifidobacterium animalis subsp. Lactis (BB-12%)
(10° KYO/nenp mpotsarom 28 OHIB) CIPUSB 30iIbIIEHHIO
PiBHSI YCHILIHOCTI JTiKyBaHHSI, CKOPOYYIOUHM IIIOJAEHHUI yac
miauy Ha > 50 %. Kpim Toro, Bin3Hayanoch 3HauHe 301/1b-
IIeHHST KibKOCTi OichimobakTepiit y heKkalisix HeMOBJIAT,
gaKi otpuMyBaiu BB-12®, Ha mpoTuBary 3Ha4HOMY 30iTb-
IIEHHIO KUIBKOCTI MpOoTe00aKTepiil y MalieHTiB, sKi yBili-
LIJTA IO TPYITU 1u1anedo.

PanpmomizoBaHe KoHTposboBaHe mocmimkeHHsS 2021
poky, npoBeneHe B Kurai [6] 3a yuacTio 192 goHoIIeHUX
HEMOBJISIT BiKoM < 7 TUXHIB, SIKi TIepeOyBajiM Ha IPyIHO-
My BUTOIOBYBaHHI Ta MaJIM KOJbKM 3TiTHO 3 PUMChKUMM
KPUTEPiSIMU, BUSBUJIO, 110 TIOPiBHSIHO 3 T1a1le00 BBEACH-
Hst BB-12® (1x10° KYO/neHb) MpOTSAroM 3 THXKHIB 3HAYHO
MiIBUIIMIIO YCIIIIHICTD JIiKyBaHHsI. BiZcOTOK HEMOBJIAT, y
SIKUX BiIOYJIOCh 3MEHILIEHHSI eMi30/1iB TU1auy/3aHeOKOEH-
Hs Ha > 50 % micist 21-1eHHOro JIiKyBaHHS, OYB 3HAYHO
BHIIM Y TPYIIi, o nmpuitMana BB-12®, mopiBHSIHO 3 Tpy-
MO0 MJ1ane0o B KiHLi JTiKyBaHHS. TaKoX y TpyITli HEMOBJIST,
sIKi oTpuMyBaiu BB-12®, 3HauHO 3HMXKYyBajach CepemHst
KIUJTBKICTh €ITi30/iB IIOJEHHOTO IUIady i cepeaHs IoIeHHA
TPUBAIICTD TIJ1a4y, i HABIMaKK, 30UIbIINIIACH CEPETHST TPU-
BaJIiCTh 1LIOJIGHHOTO CHY TOPiBHSIHO 3 TPYyIoOl0 Tiiane6o.
Sk pe3ynbrat, HAIPUKIHII JIKyBaHHS Oalli ONMUTYBaHHS
0aThKiB Ta OMIKYHIB 3a IIKajdaMM «dizmyHe (PyHKIIIOHY-
BaHHsI», <«EMOIlliiiHe (YHKIIOHYBaHHS» Ta «COILiaJbHe
(YHKIIIOHYBaHHS» BUSBWIMCH 3HAYHO BMIIUMU B TPYIIi

0aTbKiB, IiTH IKUX puitmany BB-12%, mopiBHSIHO 3 Tpym0oio
riareoo.

Taxkox BMBYQJIOCH MUTaHHSI MPOQITAKTUYHOTO 3aCTO-
CyBaHHSI MPOOIOTUKIB 3 METOI0 3aro0iraHHs KOJbKaM y
HeMoBJIIT. KoxpaHiBecbkuii orsin 2019 poKy oxonuB J10-
CTKEHHST 3a ydacTio 1886 HeMOBIAT, Ie MOPiBHIOBAIA
npob6ioTuku 3 ruiaiedo i 3arnobiraHHs KoJIbKaM He-
MoBJAT [39]. OG’enHaHi pe3yabTaTu AOCTIIKEHb, y SIKUX
3aCTOCOBYBAJIACH ACSKi JTaKTOOAKTepii i 2 MyJIBTAIITAMOBIL
MPOAYKTH, TTOKA3aJI1 BiCyTHICTh Pi3HUIII B ITOSIBI BUIIAI-
KiB KOJIbOK Y TPYIax HEMOBJIST, SIKi MOMEpPeaHbO MpUuiitma-
JIM po0ioTUKM Ta 1ianedo. Meraanani3 2022 poky, sIKui
BKJIIOUMB JIEB’ITh PAaHJOMi30BaHUX KOHTPOJbOBAHUX J10-
CJIiIKEHb 3a y4acTIO 587 HEMOBJIAT 3 KOJIbKAMMU, 3aCBiIUUB,
110 3aCTOCYBaHHS MPOOIOTUKIB MPOTSITOM 4 THUXKHIB MOXe
MOKPAaUIMTH SIK TePANeBTUYHI, TaK i MpodiIakTUiHi edek-
TH TIPU KOJIBKAX Y HEMOBJIST [34].

AJie maHi Ipo 3aCTOCYBaHHS MPOOIOTUYHMX IITAMIB JIJIsT
BIUIMBY Ha KOJIbKWM B HEMOBJISIT, SIK TTIO3UTUBHI, TaK i He-
raTUBHI, € II¢ HAATO OOMEKEHNUMMU, 1100 JO3BOJUTH TilATHA
HaTiiHMX BUCHOBKIB |14, 18, 44].

DyHKIIIOHANIBHUIA 3aII0pP Y IiTell pAHHBOI'O BiKY TAKOX
€ yactuM BapianToM @P kuiieunrnka. CUMOTOMU MOXYTh
BKJIIOYATU YTpyAHEHEe, OOJliCHe BUIIOPOXHEHHS, iHOMIL
CIOCTEepiraeTbcsl HeTpUMaHHS Kaiy. BBaxkaeTbcs, 1110 110-
BelliHKa CTPMMAaHHS BUITIOPOKHEHb Bilirpa€ BaxKJIMBY POJib
y natodizioorii (pyHKIIIOHATLHOTO 3aMopy B MaJeHbKUX
MiTeit; HEMPUEMHI BimuyTTs TIiA yac nedekatii (0co0a1MBO
6oJttoua nedekaltis) MOXyTb 3MYCUTU TUTUHY JTOOPOBIiIb-
HO 3aTPUMYBaTU BUIIOPOXHEHHSI, 11100 YHUKHYTH LIHOTO
HernpueMHoOro aocBiny. Lle Moxe npu3BecT 10 MOPOYHOTO
KOJIa, KOJIU MOOpOBibHA 3aTPUMKA BUITOPOXHEHb MPU-
3BOAUTH 10 30iIbIICHHS MOTJIMHAHHS BOAM 3 (heKalTiil i Kax
CTa€ TBEPIIIIMM, IO YCKJIATHIOE OedeKallilo Ta poOUTh ii
11e OOJTiCHIIIONO.

Ilomo ocobnuBocTeil MiKpoOioTH Mpu (pyHKIIOHATb-
HOMY 3aIlopi, TO pe3yJbTaTu AOCIiIKEeHb HE € OTHOPIMI-
HUMU. JJOCTiIKeHH s, 110 BKIoYano 76 miteit i3 GyHKIIi-
OHAJIbHUM 3aIl0pOM, He BUSIBUJIO CYTTEBUX BiIMiHHOCTEN
y TipodiJisx MikpoGioTu (ekaiit abo BiTHOCHIH KiJTbKOCTI
crielniYHUX TAaKCOHIB MOPIiBHSIHO 3 61 TUTUHOIO KOHT-
posibHOI rpynu [8], mpote Mikpobiom miteit i3 dyHKIIiO-
HaJIbHUM 3aIllOpOM BiAMIHHMI Bim 3IOpOBUX miTell Bi-
MOBITHUX KOHTPOJIBHUX TPYI 32 YMOBU JOCIIIXKEHHS 3a
JIOIIOMOTOI0 perpeciiiHoro aHasi3y eKaJabHOI MiKpoOioTH.

Y nopociaux ekcrepuMeHTalbHi JOCHIIKEHHS I10-
Kazaji, 110 3arop YacTo TMOB’SI3aHUM 3 TOPYHIEHHSIM
KUIIIKOBOI MiKpOOiOTH, 110 IMPOSIBASIETHCS B MOCUICHOMY
POCTi MEBHUX TaKCOHiB MiKpOOiOMYy TOBCTOI KHUIIKM [1].
Hanpuknan, nesiki naHi cBimyaTh MpoO 3HUXKEHHST YHCENlb-
HocTi Bifidobacteria, Lactobacillus, Bacteroides i Prevotella
B Mali€HTIB 3 QyHKIIiOHANIBHUM 3amopoM [54]. THui mo-
CJIIKEHHST MOKa3aju, 110 JiTH i3 3aropaMyu MarTh Oilb-
1y KiIbKicTh Lactobacillus spp. [9, 26] i MeHIly KiIbKiCTh
Bacteroides | 8] mopiBHSIHO 3i 3MI0pOBUMHA IiTHbMU, IO CBil-
YUTH TIPO Te, 110 AUCOAKTEPiOo3 KUIIEUHWKA MOXE MaTh
Miclle B IaTOTeHe3i 3a1opy.

Hedapmaxkoioriute jaikyBaHHsI (DYHKIIiIOHAJILHOTO 3a-
MOpPY CKJIAAETHCS 3 HABYAHHSI, PETYJIIPHUX TIETUYHUX pe-
KOMEH/Iallill 11010 JOCTATHBOTO CIIOXUBAHHS KJIITKOBUHU
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U pinuHu, a B AiTel OLIbII CTAPIIOro BiKy — IMpUBYAHHS 10
TyaJleTy, CACTEMU BUHATrOpO/I i 110ICHHUKA BUMTOPOXKHEHb
[29]. BaxynnBo 3MeHIIUTHU cTpax aedekailii i cipodyBaT
JIaTH 3pO3YMITH JUTHHI Ta 0aTbKaM OCHOBHI Marodiziosno-
riyHi MexaHi3Mu (QYHKIIIOHAJIBLHOTO 3aIopy i BaXJIUBICTh
po3mi3HaBaTH iX y MoBcsikaeHHOMY XUTTi. [Tpu mino3pi Ha
HasIBHICTb KaJIOBUX Mac y MpsAMiii KWL CJTifi cripoOyBaTh
3BUJIBHUTH 1X 3 TOAAJIBLIUM MiATPUMYIOUUM JIiKyBAaHHSIM
MPOHOCHUMMU 3aco0amMu. SIK M5t 3BiIbHEHHS Bill KaJTOBOTO
3aBaly, TaK i IS TTOAIBIIOI ITiATPUMYIOUO] Teparrii (hyHK-
LiOHAJIBHOTO 3aII0Opy IIpeIiapaToM BUOOPY BBaXKAETHCS 10~
JlieTUeHTiKob [49], a mpu Oro HeAOCTYMHOCTI peKo-
MEH/IYEThCS JIAKTYJ103a.

ITpore a5 GaraTbox MalliEHTIB CyYyacHi BapiaHTH JiKy-
BaHHS He 3a0€3Me4yloTb TPUBAJIOTO MOJIETHIEHHS CUMII-
ToMiB. bausbko 10 % niteii i3 GyHKLIOHATBHUM 3aTTOPOM
MPUIMAalOTh TPOHOCHI HoBIIe 3a 12 Micsuis, a 40 % mpo-
JOBXYIOTh BiM4yBaTW CUMIITOMM, HE3BaXKalOuM Ha 3aCTO-
cyBaHHSI ipoHocHUX [16]. ITpubausno 50 % aiteit i3 PyHK-
LIOHAJILHUM 3allOpoOM MaJli TIpUHAWMHI OIWH PELUUINB
MPOTSATOM TIEPIIUX 5 POKIB MiC/IsI IEPBUHHOTO Oy>KaHHS
[51]. ToMy TpuBa€ aKTUBHMI IOIIYK iHIIMX Te€pareBTUY-
HUX MOXJIMBOCTEM.

3 ypaxyBaHHSIM MOTEHIIiIIHOI poJii MiKpoOiOTH BUBYA-
€ThCSI MMUTAHHS, YU Bilirpa€ MOIYJISIiS ILTYHKOBO-KUIII-
KOBO1 MiKpo0OiOTH SIKYCh POJb Y JIiKyBaHHI (byHKIIiOHAIb-
HOTO 3a1opy.

IcHye KinbKa MeXaHi3MiB [ii, 3a JOMOMOTOIO SIKUX MPO-
OIOTMKM MOXYTb MaTH TEeBHY KOPUCTD Yy JIIKyBaHHI (DYHK-
mioHanbHOTrO 3amopy. [lo-mepie, BOHU MOAMQDIKYIOTH
3MiHEeHY MiKpoOioTy kuiieunuka. [lo-apyre, npobioTnuHi
MeTaboJIiTU MOXYTh 3MiHIOBATH UYYTJIIMBICTb i MOTOPUKY
kuiedHnka. Hapemri, meski mpoOioTHKM MOXYTb pery-
JIIOBAaTH BHYTPIIIIHLOIIPOCBITHE CEpEaOBUIIIE, 30UTLIITYIOUN
KiHIIeBi MPOAYKTU OaKTepiaJbHOI (hepMeHTallii, BILIMBA-
I0YM Ha CEeKpellil0 Ta BCMOKTYBAaHHS BOAM 1 €JIeKTPOJIITIB,
BUPOOJISIIOUM JIaKTaT i KOPOTKOJIAHIIIOTOBI KUPHI KUCJIOTU
i 3HMKYIOUM BHYTpIlLIHbOTIpOCBiTHUIT pH [54].

Benukuii o6csr iHdopmallii Ha 11eit yac oOTpuMaHo pu
JOCHiIKeHHI e(eKTUBHOCTI 3acTOCYBaHHSI MPOOIOTUKIB
npu QyHKIiOHAIbHOMY 3amopi B gjopociux. CucreMaTuy-
HUl omrstn i MetaaHasiz Dimidi et al. [11], skuit BKiIO-
yaB 1182 yvacHuUKM, TOKa3aB, IO MPOOIOTUKM 3HAYHO
CKOPOTWJIN Yac TPAH3UTY MO KUILIEYHUKY — Ha 12,4 rop
1 30UTBIIMIIM YaCTOTY BUITOPOXHEHb Ha 1,3 medekarii Ha
TUXJIEHb, BKJIIOYHO 3 BUIMMHUM IITaMOCHenUbiYHUM
ebexkroMm s Bifidobacterium lactis 11000 30iJbIIIEHHS
YaCTOTU BUIIOPOXKHEHD i MOMIMIIEeHHSI KOHCUCTEHIIIT Kay.
Bifidobacterium animalis subsp. lactis moka3aB cBOIO edeK-
TUBHICTb Y TMOABITHOMY CJlilMoMy M1ale00-KOHTPOJIbOBa-
HOMY JOCJiIKeHHi Ha 228 manieHTax 3 MOJiMIIEeHHSIM yac-
TOTH BUTIOPOXHEHD [24].

Meraanani3z 2013 poky, mo oiiHioBaB e(eKTUBHICTh
MpOOIOTUKIB 151 JTiKyBaHHS (DYHKITIOHAIBHUX HITYHKOBO-
KUIIKOBUX po3faaiB y miteit [31], He mokasaB CyTTEBOTO
YCIIiXy IIpOOIOTHKIB IIONO JIiKyBaHHS (PYHKIIIOHAJILHOTO
3amopy i gactotu gedekaiiii. OmHAK BiICYTHICTh e(EeKTy
IOCJIIXKYBaHUX IIPOOIOTHKIB HE BMKIIOYAE MOXKJIMBOCTI
TOro, IO iHIIi mTaMu (0OKpeMi abo B KOMOiHallisIX) OyayTh
edexktuBHUMU. [loTpiOHE Kpallle po3yMiHHSI BiIMiHHOC-

Teil MiKpoOioTy B AiTelt i3 3amopamu, a TaKOX KpUTepiiB
BiIOOpPY MPOOIOTUYHUX MiKPOOPTaHi3MiB in Vitro 1 TO-
JAJIBIINX TOCTiIKEHb.

B ocTaHHBbOMY CHCTEMAaTUYHOMY OIJISIIAI i MeTaaHai-
3i 2022 poky [53] ouiHioBaymcs 12 mOCITiIKeHb 3a yJacTi
965 niteir mono eGeKTUBHOCTI BILIMBY (200 MOIaBaHHS)
MpoOioTUKIB MPpU (YHKIIOHAIBHOMY 3aropi MOPiBHSIHO 3
11aie00 a0 MPOHOCHUM JTiKyBaHHSIM. JlocaimKeHHS Oy
3aHAATO TETePOreHHUMU IIOAO0 AM3aiHY, MiarHOCTUYHUX
KpUTEePiiB (PYHKIIIOHAJIBHOIO 3aIlopy, MTOCiIKYyBaHOI I10-
MyJISLil, JOCiMKYBaHOIO BTPYYaHHsI, TPUBAJIOCTI JiKy-
BaHHS i MOAAJIBIIOTO CIIOCTEPEXEHHS, a TAKOX MOKA3HU-
KiB pe3yabTaTiB. KpimM TOro, y OiIbLIOCTi JOCTIIXEHDb 0YI10
BUSIBJICHO BUCOKMI pU3MK ymnepemkeHocTi. Tomy aBTopu
IIMIIIM BUCHOBKY, 1110 HEOOXiaHI Kpallle po3po0sieHi BU-
COKOSIKICHI paHIOMi30BaHi KOHTPOJbOBAHI TOCIiIKEHHS
110/10 BUKOPUCTAHHSI TTPOOiOTHKIB JUISl JTIKYyBaHHS JiTeH i3
(byHKIIiOHATLHUM 3aTIOPOM, TEpIl HiXX BHECTU 3MiHU J0
TMOTOYHUX PEKOMEH IaIlilA.

He wMenmry 3amikaBieHICTh TacTPOEHTEPOJOTIB BHU-
KJIMKA€E TaKWii QYHKIIOHAIBHUI PO3/1aJ KUIIEYHUKA, SIK
¢yHKuioHanbHa miapes. Ha choromHi Hemae 4iTKoro ma-
TOo(}i3i0J0TiYHOro po3yMiHHs 1iiel mpobyiemu. Ilpumycka-
€TbCSI, 110 MIETUYHI (haKTOpH, TaKi SIK MeperogoByBaHH!,
HaJMipHe CIOXUBaHHSI PPYKTOBUX COKiB, HaAMipHE CIIO-
JKUBaHHS BYTJIeBOIB (DPyKTO3M) 3 HU3BKUM CIOKMBaH-
HSIM XKUAPY i HaJAMipHE CIOXMBAaHHS cOpOITy BilirpamTh
posib y matodiziosiorii pyHKIiOHATBHOI diapei.

3arayibHi peKOMeH/1all1i1 1110710 HAaBYaHHS i 3aCITOKOEHHST
0aTbKiB: cTaH (DYHKIIOHAJIBHOI Jliapei He € 3arpO3JIMBUM i
MHMHA€E caMoOCTiitHO. PekoMeHmyeTbcs 0OMEXyBaTU CIIO-
XKUBaHHS (GPYKTOBOTO COKY i DPYKTO3M i1 HamaTh OaTbKam
aIeKBaTHI MOpany IJIsl HOpMasti3allii xapuyBaHHS TUTUHH.
MenuyHi BTpy4aHHSI He IOTPiOHI.

Homo aucxe3ii HEMOBJIIT BBAXKAETHCH, 110 MEXaHi3M,
SIKMI JIEXKUTH B 11 OCHOBI, MOB’SI3aHUI 3 HE3AATHICTIO AU -
TUHU KOOPAWHYBATU MiJBULIEHHS BHYTPiIHbOYEPEBHO-
r'O TUCKY 3 po3ciabiaeHHsIM M’ 513iB Ta30Boro aHa. OcKib-
KW HaIpyXeHa MOBeldiHKa TUTUHU MpPU IHUCXe3ii MUHAE
CIMOHTAHHO, KJIIDYOBE 3HAUYCHHSI MA€ 3aCMIOKOEHHS 0aTh-
KiB 06e3 MeaquuHoro BTpydaHHs. Ocobam, siKi T1OMIsSIal0Th
3a IUTUHOIO, PEKOMEHIYEThCSI YHUKATU PEKTAIbHOI CTH-
MyJISILIIT B MajloKa, OCKUIbKHU 11€ MOXE MPU3BOAUTH 10
IMOSIBA OYiKyBaHHSI TUTHMHOIO HACTYITHOI CTUMYJISIIIIL JUIST
npouecy aedexaiii. Hemae HeoOXimHOCTI i B IPOHOCHUX
rnpenaparax.

OT1Xe, poJib KUIIIKOBOI MiKpoOioTU NpU (pyHKIIOHATb-
HUX po3jafaxX KMIIeYHUKa B AiTeil paHHbOIO BiKy Ha ChO-
TOJIHi iIHTEHCUBHO AOCHIKYEThCS SIK 3 MO3MLII MOIIYKY
BiIMiHHOCTEM Bi MiKpOoOiOTU 3M0POBUX MiTeil, TaK i 3 IMO-
3ULii 6araToo0ILSIIOUNX MOXJIMBOCTEN MOIYJISILiI CKIamLy
11 aKTUBHOCTI KMIITKOBOI MiKpoO6ioTH /y1st TpoiTaKTUKHU i
JIIKyBaHHSI 3aXBOPIOBaHb. 3 IIi€I0 METOIO BCE YaCTillle BU-
KOPHUCTOBYIOThCSI TPOOIOTUKM, TOOTO XXUBI MiKpOOpPTaHi3-
MM, SIKi TIPU BBEJIEHHI B a[IEKBATHUX KiJIbKOCTSIX B OPTaHi3M
HamaloTh KOPUCTh 3m0opoB’io xassgiHa [22]. [IpobGioTmku
MalOTh KOPUCHMI BIUIUB Ha KMIIKOBY MiKpOOiOTY, 1110 I10-
3UTUBHO BIUIMBAE Ha OpraHisM y minomy [23]. MexaHizMu
Iii, 32 JOMOMOIOI0 SIKUX IMPOOIOTUKM HAdalOTh IepeBaru
3710pOB’10, PiI3HOMAHITHI Ta BKJIIOYAIOTh: KOJOHi3allilo Ta
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HOpMaJi3allilo KMIIKOBUX MiKpOOHHUX TOIYJSILIiiA, KOH-
KYpEeHTHE BUKJIIOUEHHSI MATOIEHIB i MOMYJISLIiI0 iMyHHOI
CHCTEMHU IITIIXOM BUPOOJIEHHS MPOTHU3aNaJbHUX (haKTOPiB
[40]. TMpoTe BaxJIMBO, 110 BILJIMB MPOOIOTUKIB IITAMOCIIE-
mudivyHMA i eeKTH, sIKi JOBeIeHi B JOCITIIKEHHSIX JIJIST 01~
HUX IITaMiB, HE MOXHa MEPEHOCUTH Ha iHIIIi IITaMHU.

IlITam Bifidobacterium animalis subsp. lactis BB-12®,
e(eKTUBHICTh SIKOTO TOKa3aHa JOCTiIKeHHsIMHU Tipu DP
KUIIIEYHUKA B JIiTEll PAaHHBOTO BiKY, HASBHUI Ha PUHKY
Vkpainu B ripo6iotrky JIiHekc® nuTsdi Kparuri 3 BiTaMiHOM
D. Jlana gieTmuHa go6aBKa MiCTUTDH | MibsIp/ KUBUX JIiO-
dimizoBanux 6akrepiit BB-12® y moenHanHi 3 BitamiHom D
y 103i 400 MixkHapOAHUX OAUHUIIb.

Lla nieTuyHa noGaBKa MOXe 3aCTOCOBYBAaTHCh Y HiTeit
3 HApOJIKEHHSI, 1110 0OYMOBIIIOE Oe3IMeyHe 3M1iliICHEeHHS KO-
pucHuX edeKTiB. 3acTOCYBaHHSI 1IOTO MPOOIOTUKA Mepe-
bayvae J03yBaHHs 6 Kparieib Ha JeHb 1JIs AiTeii 10 12 pokiB
i 12 kpanenb Ha JeHb I IiTeid, crapimux 3a 12 pokis, i
nopociux. CyTTeBUMM TepeBaraMu Tpobiotnka Jlinekc®
NMUATSIYi Kparuti 3 BiTaMiHOM D € MOXITUBICTb OTHOPa30BOTO
MIPUIOMY TIPOTSTOM IOOHM, BiICYTHICTH HEOOXiTHOCTI PO3-
YMHSITHA OT0 y BEIMKIiM KiUTBKOCTI PilMHM TIepes Ipuiio-
MOM, BiICYTHICTh HEOOXimHOCTI 30epiraHHsI B XOJIOOWJIb-
HUKY, 110, Oe3MepeuyHo, CIIpUsE AOOPOMY KOMILIAEHCY.
3acTtocyBaHHs npobioTuka JliHekc® auTsdi Kparuti 3 Bita-
MiHoMm D HampaBieHe Ha (popMyBaHHsI, CTa0iIi3allito i min-
TPUMKY OajlaHCy i pyHKIIIOHAIbHOI aKTUBHOCTI MiKpobio-
My, IO BaXJIMBO IS BCiX [iT€iA, OCOOIMBO Tl pAHHBOTO
Biky 3 ®P IIIKT.

BB-12® € 3apeecTpoBaHOIO
Chr. Hansen, Jlanist

TOProBOKO  MapKor

Konduaikr iHTepeciB. ABTOpU 3asiBISIIOTH TIPO BifICYT-
HiCTh KOH(MIIKTY iHTepeCiB IpU IiATOTOBII JAHOI CTATTi.
Marepian miaroToBieHo 3a CIpUSHHS KoMmnaHil «CaHmo3
VkpaiHa».
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AHIMPOBCHKNM AEPIKABHUN MEANYHNA YHIBEPCUTET, M. AHIMNPO, YKpaiHO

ETONHICTb OOCTE)XEeHHS, AIOrHOCTUKU
TO KOpeKUii BPOAXKEHOI AIMKONOAIGHOT Aedopmalii
FPYAHOI KAITKM Y AiTen

Pestome. Bpooacena aiitconodiona degpopmauis epyonoi kaimxu (BJATK) — naitwacmiwa eada pozeumiy epyouro-
DpedepHo20 KoMnAeKcy, CIeopIoe KoOCMemu4HUIl 0egpekm, 6NAU8A€E HA NCUXOEMOUIUHUL CMAH MA BUKAUKAE QYHKUIO-
HAanbHi po3nadu opearie cepedocminia ma aecenb. Cnouamiy KAHIYHI CUMRMOMI MOJICYMb 0Yymu HenOMImHUMU, dne 3
POCMOM OUmMuUHU 0ehopmMayis npoepecye, CMae acumMempu4Ho ma NOWUPEMsCsl Ha pebpa, 8id6ysaiomuscs Heobopom-
HI NOpYUleHHs Xpebma, 3pocmaroms NopyuleHHs (PYHKYIL 3 00Ky cepueso-aeeenesoi cucmemu, oopmyemscs NCUxoa02iu-
HUll KomMnaekc Qizuunoi HenosHoyiHHOCmi. Y cmammi pozeasauymi ocHoeHi Kainiuni nposeu BJIJTK, ocobausocmi dia-
2HOCMUKU MA 8U3HAYEHHs NOKA3aHb 00 8UO0PY Memody NiKy8aHHs. 3anponoHO8aHO aneopumm, 0CHOBAHULL HA cuHme3i
3HAHb CYMIJICHUX cheyianicmie w000 o6csey HeoOXIOHUX oOcmedicelb, CyMICHOT yuacmi MyabmuoUCyuUnaiHapHoi KOMaH-
ou y 6cmaHno6aeHHi KAIHIMHO20 0iaeHO03Y, 6U3HAYEeHHI HAUOIAbW PAUIOHANbHOI MAKMUKU ma eubopi cyMacHux memodie

NIKYBAHHS Y KOHKPEMHO020 NAYIEHMA.

Kiro040Bi ciioBa: epodoscena aiiikonodiona degpopmauis epyonoi kaimiu; obcmedicents; Aikyeans,; oimu

Bctyn

Bpomxena milikononiOHa medopMailis TpymIHOI KIIT-
ku (BJIAT'K) € aHoMasi€o po3BUTKY IPyIMHO-PEOESPHOTO
KOMILJIEKCY 3 HaAMipHUM PO3POCTAaHHSIM XPSIIIiB, 110 BU-
KJIMKA€ NeMNpecilo IpyAuHU Ta OEKiIbKOX MPWIErIUX pe-
0ep, MOYMHAIOUY Bill PYKOSTKHU 10 MEYOIIOAIOHOr0 Bigpoc-
tKa [1]. BJIAI'K — nocuth yacta Baga po3BUTKY TPYAHOI
KJIITKHU, cTaHOBUTD ToHam 90 % cepen iHIIMX AedopMariiit
Ta 3yctpivaetbed Big 300 mo 400 Bunaakis Ha 10 000 HOBO-
HapoKeHUX. XJIOMUUKU CTPakaaroTh y 3—5 pasiB yacTi-
1Ie, HixX miB4aTka [2, 3].

BJJAI'K cympoBomXKyeTbcsl 3amagnMHOIO0 TPYAUHU B
TPYIHY MOPOXHWHY, 3MEHIIYETHCS BiICTaHb BiJl TEPEIHBOT
MOBEPXHi XpeOLIiB 10 3aAHbOI MOBEPXHI IPYAUHU. 3pOCTaH-
HsI pedep BimOyBa€eThCS y KOCOMY HAIIPSIMKY, Yepe3 110 3Mi-
HIOETBCS PO3TalllyBaHHSI M’sI3iB IPYyIHOI KJIITKH, a TaKOX
MepeaHboro Biaiay miadparMu B MicUsSX MPUKPITICHHS
no pedep. Moke BU3HAYATHMCh BKOPOUYEHHS diadparmu
[4, 5]. Taki 3MiHM TIPU3BOASITH 10 3MEHILIEHHS PYXJIMBOCTI
TPYIHOI KIIITKM Ta eKCKypcii niadparmu. [TouynHaroTs npo-

SIBIIITUACS 3MIiHM BEeHTUJIALIMHO-peCIipaTopHOl (YHKIIil
JIETeHb Yepe3 IOPYIIeHHS ApeHaXy OpOHXiaJbHOTO Iepe-
Ba. BusHauaioTbcst yHKIIIOHANIbHI 3MiHU Ceplisl, a caMme
LIYMU MPU ayCKyabTallii, MPUIJIYIIEHHS TOHIB ceplls, aK-
LIEHT APYTOro TOHY Ha JIereHEeBOMY CTBOJIi, 3MiHU apTepi-
aJIbHOTO Ta BEHO3HOTO TUCKY [6, 7]. MOXYTh BUHUKATH
saBuLIa Aucdarii — 3puryBaHHs a6o OJ1I0BaHHS MicJis MPU-
oMy iXi, criocrepiratucsi mopyiieHHsl (GyHKIIii Bererta-
TUBHOI HEPBOBOI CUCTEMM: MOCWJICHHSI TTOTOBUIIJIEHHSI,
nabinbHicTh mynbey [8§—10]. BJIATK moxe moenHyBaTucst
3 {HIIMMU 3aXBOPIOBAHHSIMU OIOPHO-PYXOBOTO amapary,
SIK-OT CKOJIi03 TPYIHOTO BiImiy XpeOTa, CKOJIIOTUYHA 200
KipoTHYHA TIOCTaBa, 3 PO3JaJaMM CITOJYyYHOI TKaHWHU,
sIK, HallpuKJan, cuHapoM Mapdana, cunapom Enepca —
Hannoca ta cunapoMm Hynana [11]. baraTo moBimoMJieHb
MPUCBSAYEHO BIUIMBY BaJu PO3BUTKY I'PYAMHU Ha (QYHKIIIO
CepILIEBO-JIETeHEBOI CUCTEMU Ta TMCUXOEMOILIIMHUMN cTaTyC
nauieHTa. Ase 30epiraeTbes aymka npo te, mo BJIIATK e
BUKJIFOUHO KOCMETUYHUM AedekToM. Lls momumikoBa aym-
Ka Tpu3Besiia A0 TOro, 1o 6arato Mali€HTiB HE OTPUMYE
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cBoevyacHoi Xipypriunoi kopekuii BJIJATI'K y muTuHCTBI,
TOMY 3 BiKOM BiIMi4a€ThCS IIPOrpecyroue IMOTipIIeHHs SIK
camoi gedopmallii rpyaIHOI KJITKH, TaK i CyIMyTHbOIO CKO-
JIio3y Ta CUMIITOMIB ceplieBo-JiereHeBoi aucdyHkiii [13—
15]. 3 iHmoro 60Ky, 3pocTae 00i3HAHICTh HACEJIEHHS PO
BJIATK y 3B’s13Ky 3 1OCTYIHIiCTIO iH(opmallii B iHTEpHET-
pecypcax, OiyIbllle Mali€HTIB 3 HEKOPUTOBaHOIO Aedopma-
1LIi€10 TPYIHOI KJIITKM 3BePTAlOThCS 32 OOCTEKEHHSIM 1 JTIiKY-
BaHHAIM. Ha amOymaTopHOMy erari jikapio iHKoIM OyBa€e
CKJIATHO O0paTy HEOOXimHWII KOMILUIEKC AiarHOCTHUYHUX
00CTeXEeHb 11 BCTAHOBJIEHHS MPAaBWJIbHOTO KJIIHIYHOTO
JiarHo3y, 00’€KTUBHOTO BU3HAYEHHS TaKTUKU JIIKyBaHHSI.
B opranizaniiiHoMy miaHi BKa3aHi CKJIaaHOILI 3yMOBJIEH1
MepIl 3a BCe BiICYTHICTIO €EAMHOIO aJITOPUTMY Ailt Ha pi3-
HMX eTanax Mapupyrtusauil nauienTis 3 BJIATK.

Merta: aHani3 Ta y3araJbHEeHHs Cy4acCHUX JiTepaTyp-
HUX JaHUX II0A0 OOCTEXEHHS, MiarHOCTUKU Ta BUOOpY
METO/Y JIIKyBaHHS Y JIiTeli 3 METOIO CTBOPEHHS aJITOPUTMY
Mapipytusauii namienra 3 BJIJIT'K mist orpumanHst cBoe-
YaCHOTO SIKICHOTO JIiKyBaHHSI.

Ha amOymaTopHOMYy eTalri BaxJiMBa paHHsI 00’ €KTUBHA
niarHOCTUKA, BU3HAYCHHS ITOKa3aHb Ta, 3a HEOOXITHOCTI,
IOLIIBHOCTI XipypriuHoro JikyBaHHs. [lounmHaTtu ciim 3
MEIWYHOIO OTIJISIAY Ta Bidyasizalii medopmallii rpyaHoi
KJIITKM, 3’SICyBaHHSI CKapr Ta aHaMHe3y 3aXBOpPIOBaHHS,
YTOUHEHHSI MOXJMBOTO CMaJKOBOTO XapakTepy MaTo-
JIoril, a came HasIBHOCTI Y poaudiB aedopmaliii rpyaHol
KiiTkm [16].

[Mamientn 3 BJIAI'K MoXyTh Matu 0Garato pi3HUX
CHMIITOMIB, SIKi YaCTO BiIPi3HSIIOTHCS 32 CTYIIEHEM TSIKKO-
CTi Ta BIUIMBAIOTh HA MOBCSKICHHY aKTUBHICTb JIIOAVHU.
TsoxkicTs gedopmailiii He 000B’SI3KOBO KOPEJIIOE 3 BUpa-
KEeHICTI0O cuMnOToMiB. [lpu orisimi HEMOBIIIT Ta mOiTeil Ha
TePIIOMY POILIi XXUTTST 3aXBOPIOBAHHST TIPOSIBIISIETHCS JIUTIIE
napagokcaJbHUM ab0 CTPUIOPO3HMM OUXaHHAM (4Yepe3
CTUCHEHHSsI Ta 3MillleHHs Tpaxei cepiieM). «Ilapamokcanb-
HUil» BAMX — 3allaJlaHHs TPyIMHU Ta pedep Mia yac Mak-
CUMAJIbHOT'O BIMXY, OCOOJIMBO IIiJl Yac KpUKY abo0 ruiady
IATUHU. Y MOJIOALLIOMY Billi AiTM MOXYTb HE MAaTU SIBHUX
CHMIITOMIB CEepIIEBO-JIET€HEBOI HETOCTATHOCTI, ajie MoYu-
HAIOTh BiIUyBaTH iX Y MiJUTITKOBOMY Billi.

3 pOCTOM JMTUHM 3’SIBIISIIOTHCS TaKi CUMITOMMU: 3a-
MUIIKA, TABUIIEHA BTOMJIIOBAHICTh, OUIb 3a TPYAMHOIO,
MOPYIISHHSI CEpLEeONTTS, TaxiKapIis, 4acTi iHpeKIIii Bepx-
HIiX OUXaJbHUX NUISIXiB, OUcGAariaHi SBUIIA, IMOPYIICHHS
MOCTaBY, HEBMiHHSI BCTUTATH 32 OMHOJIITKaMU, TPUBOTA 3a
nopylieHHs ()OpMU CBOTO Tijia, HE3aI0BOJIEHICTh BIACHUM
30BHIILIHIM BUIJISIIOM.

IIpu MenuyHOMY OTJIsIi BUMIipIOIOTH PIiCT i Macy ma-
I[iEHTa; BM3HAYalOTh KOHCTUTYLiIO Tila (XapakTepHa
acteHiuHa), dopmy nedopmailii, ii CUMETPUUHICTb, CTaH
pebepHUX IYT, Y MiBYAT CIOCTEPIra€ThCsi OMHOCTOPOHHE
HEJOPO3BUHEHHS MOJIOYHUX 3ay103 [17], a y XJIOMYUKiB —
HEJI0PO3BUHEHHS TPYIHUX M’SI3iB; OCOOJMBOCTI CTaTUKU
malieHTa — CTaH oci XpeOTa, acCUMeTpis IjIedeid, Jioma-
TOK, TPUKYTHUKIB Tajlii, 0O3HaKMd IIepPeKOCy Ta3a;, HasB-
HICTh iHIIIOI OPTOIEANYHOI IATOMOTii (TiITepMOOIIbHICTh
CyrJ100iB, IIIOCKOCTOIICTD, KpMIOIOAiOHA omaTKa). Bu-
3HAYalOTh 3arajJbHUIl COMAaTUYHUN CTaH Ta MOXJIMBI Cy-
MOyTHi 3axBopioBaHHs. [lamieHTam, siki MaloTh (PeHOTUIIO-

Bi 03HaKM cuHApoMy MapdaHa, HeoOXiTHa KOHCYIbTaLlisl
reHeruka [12].

HacTtynHum etanoM MpoBOISTH iHCTPYMEHTAbHI J10-
CJIIIKEHHSI CTaHy KapIiopecIipaTOpHOi CUCTEMM. YCiMm
nauieHTaM HeoOXiTHO BUKOHATH eJIeKTpoKapaiorpamy y 12
BiIBEJICHHSIX, 3a pe3yJibTaTaMu OOCTeXXEeHHSI HaivacTiliie
BU3HAYAEThCS OJIOKama mpaBoi HixkKY Tyuyka [lica Ta o3Ha-
Ku TirepTpodii mepeacepap i MUIYHOUKIB, CHUHYCOBI apuT-
Mil, TaKOX ITOBiIOMJISITIOCS IIPO IIUTYHOYKOBi €KCTpacuc-
todii [18]. HeoOximHuM € BUKOHaHHS exoKapaiorpadii st
BUKJIFOUEHHS 3HAYHMX 3MiH Ta aHaTOMiYHMX aHoMautiii. Lle
00CTeXeHHsI 000B’SI3KOBE [IJIsI IiTei, sIKi MalOTh ITi03py Ha
cuHapoM Mapdana, 1151 OLiHKA PO3MipiB a0pTH i (PyHKIIIT
MiTpaJibHOTO KiamnaHa [11]. Y jiTepaTypi € noBinoMieHHs
PO aHATOMIYHI aHOMaJlii CTYJIOK MITPaJIbHOTO KJjarnaHa i
MOpdoJIOTiuHI 3MiHM TTPaBOrO ILTYHOUKA, TPaOEeKYIsIpHY
rineprpodito, CTPyKTypHi 3MiHM B MOJEpaTOpHiil cMy3i
Ta YTBOPEHHs MillleHe#l cTiHKM nutyHouka [19]. Yepes-
CTpaBOXiJlHA exoKapjiorpamMa Ja€ MOXJIUBICTb Kpallle
OLIIHMUTH TIpaBuii Oik cepus y mauieHTiB 3 BJIATK, ame €
iIHBa3MBHUM METOIOM [JiaTHOCTUKM. Moxke OyTH moMiTHE
MPaBOCTOPOHHE CTUCHEHHS CEPLIsl, SIKE CYTTPOBOIXKYETHCS
IUC(YHKIIIEIO i 3HXKEHHSIM BiaToKy. KpiM Toro, Moxyrhb
CTHCKATUCS TIpaBe Mnepeacepisi Ta BUXiTHUN TPAKT, 3MEH-
LIYIOYM HAIIOBHEHHS Mepeacep/ib, HACTIAKOM YOTO € 3HU-
KeHHs dpakuii BuKuay. BiaTik y npaBuii 1IITyHOUOK MOXe
OyTH TOMITHO 30UIbIIEHUI MiC/S XipypriYHOTO BTPYYaHHS
Ta YCYHEHHs JiilikornoaioHoil aedopmMaliii rpyaIuHu i Moxe
MPU3BECTU A0 30LIbLICHHSI BUKUAY KPOBi SIK 3 TPaBOro,
Tax i 3 liBoro nutyHouka [6, 20]. Tomy HeoOXiqHa KOHCYTb-
Tallisl Jlikapsi-KapJiosora 10 ONepaTHUBHOIO BTPyYaHHs 3
METOI0 BU3HAYEHHS 3MiH KOMIIEHCATOPHUX MOXJIMBOCTEM
Ta 3a HEOOXiMHOCTI IMpoBeaeHH iX KopeKilii. Criporpadis
IOCIIIKY€e (DYHKIIiIO 30BHIITHHOTO AUXAHHSI, 3aJIe3KHO Bill
CcTyneHs1 aedopmMallii TpyaHOI KIIITKM BiA3HAYA€EThCS 3HU-
KEHHS XXUTTEBOI €EMHOCTI JIETéHb, MAKCHMaJIbHOI BEHTU-
JISIUii JiereHb, 30LIbIICHHSI XBUJIMHHOIO 00’€MY TMXaHHS
Ta MOKa3HMKA CIOXWBAHHS KUCHIO 32 XBWIMHY. 3a3BUvait
BU3HAYAIOTh MOPYIIEHHsT (GYHKIIii 30BHIIIHBOTO AMXAHHS
3a PECTPUKTUBHUM YU OOCTPYKTUBHUM TUTIOM. AJie OiJlb-
wicth nauieHTiB 3 BJIAT'K He MaioTh npobsieM 3 Auxaib-
HUMU IIJIIXaM# a00 ITapeHxiMolo JereHs [21].

Cryminps BJIAT'K Bu3Hauaerncs 3a inmexcom [ikuiib-
KOI, 110 OCHOBaHUM Ha TMOKA3HWKAX PEHTIEHOJIOTiYHOTO
IOCTiIKEHHs TPYIHOI KIIITKM B OiuHil mipoekuii. [limpaxo-
BYIOTh CIiBBiIHOIIIEHHS (PeTPOCTepHAIbHUIM iHAEKC) Hali-
MEHILIOI BiICTaHi 10 HAlOIbIIIOI MiXK 3aAHHOIO ITOBEPXHEIO
IPYAMHMU i IEpeIHbOIO TTIOBEPXHEIo Til XxpeOliB [22]. IcHye
kiacugikauis 3ajexxHo Big cryneHs TsokkocTi BJIJATK,
SIKIIIO BiH CTaHOBUTH Oiibiie Hixx 0,7— e I cTyninb ne-
dopmauii, Bix 0,7 o 0,5 — II cryninb, MeH1Ie Hix 0,5 —
II1 cTyniHb.

Hatenep BuKOpucTaHHSI KOMIT'IOTepHOI ToMorpadii
TPYAHOI KJITKM € O0OB’SI3KOBUM METOAOM TOCIiIKEHHS,
SIKWIA TO3BOJISIE OLIIHUTU PO3TalllyBaHHSI OPTraHiB cepenoc-
TiHHS 1IOJ0 TPYAUHO-PEOEPHOTO KOMILIEKCY, KOMIIPECito
cepls Ta iereHb. Bisyaiizallist Ja€ MOXJIUBICTh BUSHAUCH -
Hs Haller index, 1110 B HopMi mopiBHIOE 2,5. Po3paxoBy€eTh-
Csl SIK CIiBBiIHOIIEHHS ITOMEPEYHOro Ta MepeaIHb03aIHbO-
ro po3Mipy rpyaHoi nopoxHuHu. I[Ipu 1poMy 3HauY€HHS
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Haller index Bumie 3a 3,25 BBaxKa€TbCsl MOKa3aHHSIM 10
xipypriuHoi kopekuii BJIITK [23, 24].

HactynHuii kpok — 11e (popMyBaHHSI KJIiHIYHOTO Jia-
THO3y Ta BHU3HAUEHHS IOKa3aHb JO METOMY JIiKyBaHHS.
[1pu BcTtanoBieHHi miarHo3y BJIJAI'K I cTyneHs TSKKOCTI
0e3 mopylleHb 3 00Ky CepleBO-JIETeHeBOI CUCTEMU Malli-
€HTaM TPU3HAYAIOTh MOJAJbIIE CIIOCTEPEXKEHHS Ta OTJISI
KOXHi 6 MicsiB. KoHcepBaTiBHE JIiKyBaHHSI 3 BUKOPHC-
TaHHSM JIIKyBaJbHOI (Di3KyJIbTypH, Macaxy, OCTeOIIaTil,
MaHyaJIbHOI Tepalrii OCOOJIMBMM YMHOM HE BILIMBAa€E Ha
MOXJIMBICTh KOpeKIIii medopmalii rpyaHoi KiiTku. Jesaxi
Mali€HTU MOJOJIIIOrO BiKy Ta MALIiEHTU 3 HEPUTITHUMU
nedopMallisiMM MOXYTb ITPOMTH JIiIKyBaHHSI 3a IOIIOMOI'0I0
npuctporo vacuum bell. CyTb MeTOIy MOJISITAE Y TOMY, LIO
Han nedopmallie€lo BCTAHOBIIOETHCS BaKyyMHa MPUCOCKA,
sIKa MOCTYMOBO POOUTH IPYIHY KIIITKY OibII PYyXJIMBOIO, Ta
3 yacoM Jedopmallis 3MEHIIYeTbCs. AJie, 3a JliTepaTypHU-
MM JaHUMH, yce K 10 % malieHTiB HeoOXimHO Oy10 BUKO-
HaTU XipypriuyHy Kopekilito nedopmartii [25].

Ilpu BcranosnenHi miarnozy BJIJITK II a6o III cry-
MeHs TSDKKOCTI 3 MOpYyIIeHHSIM (DYHKIIiI CEepIIeBOI Ta Jiere-
HEBOI CHCTeM TIalliEHTaM ITOKa3aHa XipypriuyHa KOPEKIIis
nedopwmarii. [TokazaHHSM 10 OINEpPaTUBHOIO JIIKyBaHHS €
HAasIBHICTb IBOX a00 Oi/bIle i3 TaKMX KPUTEpiiB: CKapru Ha
CepLeOUTTsI, OiJIb y TPYISIX, BTOMY TTic/s1 (hi3MIHOrO HaBaH-
TaxXeHHs, 3ayXy; nporpecyBaHHs nedopmaiiii; Haller index
BUILE 3a 3,25; KOMIIpecist ceplisl, MOPYIIEHHs HOro mokas-
HUKIB; KOMIIpPECisi JIeTeHb, MOPYIIeHHs (YHKIIT 30BHillI-
HbOTO IMXaHHS; HE3al0BOJEHHSI MallieHTa BlacHOlo dhop-
MOIO IPYIHOI KJIITKHY; BiK marieHTa 12 pokiB i ctapiie [26].

HaiiGinbm mommpeHuM METOIOM XipypriuHOTo Ji-
kyBanHsi BJIJITK y niteit € Bimoma ToOpakoriacTuka 3a
D. Nuss. Onepaliisi BAKOHYETBCS Yepe3 IBa PO3TUHM IIIKi-
P4, 3aKpHUTO, Yepe3 MIeBpaJIbHY MOPOKHUHY 3a TPYIUHOIO
GOpMYETHCS TYHEb, Yepe3 SIKUH MPOBOSTH MJIACTUHY, BU-
KOHYIOTb i1 poTallito Ta KOperyoTh aedopmaiiito [27, 28].

Ane nikapi NMepBUHHOI JJAHKM iHKOJU JOCUTH CTpU-
MaHO CTaBJSITbCS 10 HaJaHHS peKOMEHIallili malieHTaM
LIOI0 XipypriYHOro BTPYYaHHs, 00 BiIOMO, 1O iCHYIOTh
JIOCTaTHBO CEPUMO3Hi yCKIaTHEHHs Ta HeOaKaHi pe3y/ibra-
TH Ticis enesauii rpynunau 3a D. Nuss. Tomy ogHuM i3 3a-
BlIaHb 1IbOTO TTOBiTOMJICHHS € iH(OPMYBaHHSI IIIMPOKOTO
KoJIa JIiKapiB He TUTbKYU MEePBUHHOI JJAHKU TIPO iCHYBaHHS
BiTYM3HSIHOI pO3po0OKM — MOAU(iKoBaHOI e(deKTUBHOI
TEXHOJIOTil 0e3IeYHOl Py BUKOHAHHI Ta MiHiiHBa3MBHOI
IJIs TIallieHTa To3aruieBpaibHoi kopekuii BJIATK y mi-
Teil (maTeHT Ha KOpPUCHY Moneib YKpainu Ne 133541 Bin
10.04.2019).

Hamu po3po6iieHuit Ta 3aIIpOIIOHOBAHUI 10 BUKOPUC-
TaHHSI aJITOPUTM OOCTEXXEHHSI, MiarHOCTUKU Ta KOPEeKILil
BJIATK y niteit (puc. 1), 110 € CBOEPITHOIO AOPOXHBOIO
KapTol0 TMOKPOKOBUX il IS JIiKapiB Ha Pi3HUX eTamax
MapuipyTu3auii mnauieHTa. IMIieMeHTalliss  cy4acHMX
3HaHb Ta MPUHILUIIB Y NMUTAHHSIX €TAlTHOCTI Miil Jlikaps
MpYU MapuIpyTu3allii, 1iarHOCTHUIII Ta JIIKyBaHHI TMalli€HTIiB
3 BJIAIK y misomy nacTb MOXIUBICTH CKOPOTUTU TEPMi-
HU (Di3MIHOI, IICUXOJIOTIYHOI, COIiaJbHOI peadiiTalii Ta
afanTauii 1IbOr0 TSXKKOTO KOHTUHTEHTY XBopux. st Jii-
KapiB aMOy/IaTOpHOI Mepexki HamaHi peKoOMeHMallil 11010
00csATy HEOOXiTHMX MEePBUHHUX OOCTEXEHb IJIS1 BCTAHOB-
JIGHHS iarHO3y Ta BU3HAYEHHs TaKTUKM JIiKyBaHHS. Xi-
pypraMm creiiajaizoBaHuUX BiliJieHb, SIKi IUIAaHYIOTb MPO-
BECTU XipypriuHe JiKyBaHHS Mali€HTa, SIK TUM, 110 Oy1yTh
orepyBaTH TaTOJIOTiIO BIEpINe, TaK i JTOCBiTYEHUM, 3a-
MPOIOHOBAaHA TEXHOJIOTis 6e3MeYHOl MPU BUKOHAHHI T10-
3aIUIeBpaIbHOI MiHiiHBa3WUBHOI KOPEKIIii JIHAKOIOaiOHOT
nedopmaltii rpynHOT KITITKH.

Takum 4MHOM, CUCTEMHMI IiIXiI, ITOKPOKOBA MOCIi-
IOBHICTb Miii JIiKaps 3TigHO i3 3aIIPOIIOHOBAHUM aJTOPUT-
MOM i3 3aJy4eHHSIM MYJbTUINCLUMILIIHAPHOTO ITiIXOMy Ha
eTanax JiarHOCTMKY Ha MPaKTHUIli € BaXXJIUBUMU, 00 CyKyTI-
HICTbh 3HaHb Ta BMiHb 3 BUKOPUCTAHHSIM CYYaCHUX TEXHO-

BJIATK

I

Bizyanizamis nedpopmanii
AmnamHe3 (Cr1a{KOBiCTb)
Meavunmii orJis:

CHMITOMH He IPOrpecyroTs ado
IPUCYTHI 4aCTKOBO

JlHHaMi4HE CIIOCTEPEeIKEHHSI, CepLeduTTS;
orysiz 1 pa3 Ha 6 MicsuiB. Taxikapnis;
KoncepsaTiBHe JTiKyBaHHS Oi1b 32 TPYANHOIO;

(JIOK, vacuum bell) BTOMA;

MOpYIIEHHS TIOCTaBH;
nucdariuHi IBuIIa;

TPYIHOI KITITKH.

MapagoKCcaIbHUIl BIUX;
3amuiIKa mpu Gi3nTHOMY HABAHTAKEHHI; v

iHdexii BepxHiX TXaTbHUX IUISIXIB;
HETPUTOMHICTb 200 3aMaMOPOYCHHST;

HEBMiHHSI BCTUTATU 32 OMHOJITKAMMU;
3aHEMOKOEHICTh MOPYIIEHHIM (hopMu

KoHncynbralis reHeTnka, Kapionora, IIcHxosiora

CHMITOMH IIPOrPECYIOTh

Pentrenorpadis
KT rpynuoi knitku
EKT, ExoKI'
Cuiporpadis

y

Haller index > 3,25

Kommpecis cepis 3 mopymieHHaM Horo
TIOKa3HUKIB

Kommpecis neress 3 nopymeHHsIM
(yHKLIT 30BHINIHBOTO TUXAHHS

HesanoBojieHHS Malli€eHTa BIaCHOO

Xipypriuna MiHiiHBa3uBHa IT03aIIeBpabHa
KOpeKIist nedopmartii

(hopmoro TpyTHOT KILITKH
Bik manienTa 12 pokiB Ta crapiue

A

PucyHok 1. Aniroputm o6CcTexeHHs, giarHocTuku 1a kopekuyii BJIANK y gite
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JIOTili 3a0e3Ieuye Kpallluii 04iKyBaHUI pe3yJbTaT JiKyBaH-
Hs nauieHTis 3 BJIJIT'K.

KonduikT inTepeciB. ABTopu 3asBISIOTH PO BiICYT-
HiCTb KOH(QUIIKTY iHTEepeciB Ta BiacHOI (piHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBIIi JaHOI CTATTi.

Indopmania npo dinancyBanng. ABTopu 3asBISIIOTH
PO BiICYTHICTh (hiHAHCOBOI MIATPUMKHU.
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M.O. Kaminska, V.A. Dihtiar
Dnipro State Medical University, Dnipro, Ukraine

The stages of examination, diagnosis and correction
of pectus excavatum in children

Abstract. Pectus excavatum is the most common congenital
chest wall deformity. It creates cosmetic defect, affects the psycho-
emotional state and causes functional disorders the organs of me-
diastinum and lungs. From the beginning, clinical symptoms may
not be noticeable, but as a child grows, the deformity progresses,
becomes asymmetric and spreads to the ribs, irreversible spine di-
sorders occur, cardiopulmonary system dysfunctions increase, and
a psychological complex of physical inferiority is formed. The ar-

ticle discusses the main clinical manifestations of pectus excava-
tum, diagnostic features, and indications for choosing treatment
method. The proposed algorithm is based on the synthesis of the
knowledge of related specialists about the scope of necessary exa-
minations, the joint participation of a multidisciplinary team in
making a clinical diagnosis, determining the most rational tactics,
and choosing modern treatment methods for a specific patient.

Keywords: pectus excavatum; examination; treatment; children
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BunaAok centuuemii 3 MeHiHriToM, BUKAUKAHOT
Neisseria weaveri, Yy ANTUHU 7 POKIB

Pe3iome. Onucano piokicnuii 6unadok maicikoeo nepediey cenmuyemii 3 menin2imom y oumunu 7 pokie, ujo po3-
uHyAUCA 6 pe3yrbmami iHpikysanHus nenamoeeHnow Neisseria weaveri, aka Oiavu 8idoma K KOMeHCAA pOMOGoT
noposcHuHu cobax. Xeopoba nouanacs eocmpo 3 niosuwenns memnepamypu mina 0o 39,0 *C ma 6arweéanna. Hada-
i RPUEOHANUCA MAPEHHS, NCUXOMOMOPHe 30Y0)ceHHs, PisKa 04idicmb WKIPHUX NOKPUBIE, CYOOMU. 32000M WKIDHI
noKkpueu Habyau YiaHomuuHoeo GIOMIHKY, 3 A6UAUCH eeMOPA2iYHI UCUNAHHS NO 8CbOMY MinY. 3 8UUEHABEOCHOH)
CUMPMOMAMUKOK X60pUll docmaeaeHull y peanimauiiibe 8iddinenHs iHpekyiinoi KainiuHoi aikapHi 3 diaeHo30Mm:
MeHIHeOKoK08a iH(ekyis, ingekyitino-mokcuunuii wox I cmynens. Ilpu 6akmepionoeiunomy docaiodicenHi cauzy
3 HOCO2A0MKU Ma AiK8OpPY MeHIHeOKOK He suseaeHo. [Ipome nocieu kposi micmuau epamHeeamueni OUNI0KOKU,
idenmudpixosani 3a donomoeoro cucmemu Vitek-2 i kapmixu VT2 NH ID sk Neisseria weaveri. Yuixaavnicmo 6u-
NaoKy noaseae 6 momy, uwio npu MUNoGiil KAIHIYHIl KapmuHi eeHepaniz08anoi MeHiHeoKkoK060i iHpekuii 3 eemopa-
2IYHUMU BUCUNAHHAMU MA MEHIHeIMOM, AKA CYNPOB0ONCYBANACA WOKOM, NPU OAKMEPioN02IYHOMY 00CAIONCEHH]
Kpogi eudinuau «300H03HUL» 6ud Helicepili — Neisseria weaveri. YV pesyasomami AiKyeauHs cnocmepieanacs yimxka
nosumuena ounamika ma odyxcanHs oumunu Ha 14-i denv xeopoobu. Haeedenuii sunadok ceiduums, uo posni-
3HABAHHA Ub020 MIKPOOP2AHI3MY MAE KAIHIYHe 3HaYeHHs, a HenamoeeHHy Neisseria weaveri caid poseasdamu K
NnamoeceH, ujo mModce GUKAUKAMU MANCKY CeNMUUEMII0 3 MEeHIH2IMOM ma npoaeamu woKy, Hagime 6e3 0aHux npo
yKyc cobaku ¢ anamuesi. [lumanus npuuvemrnocmi Neisseria weaveri 00 po3eumky 3axXe0pio6arts y dimei nompe-
06y€ n00anbul020 GUGHEHHS | BUMA2AE MINCOUCUUNAIHAPHO20 niOX00Y 3a yuacmi iHpekyionicmie, enidemionoeia,

imynonoeie ma mikpobionoeis.

Kio4oBi cnoBa: Neisseria weaver; dimu; cenmuuemis; menineim

Bctyn

3-ToMiX BiIOMUX Ha CBOTOJHI YHCIEHHUX BU-
niB  Neisseria TIaTOTEHHUMM JUISL JIIOAWUHU BU3HaHI
N. meningitidis Ta N. gonorrhoeae. MeHiHToKoK (N. me-
ningitidis) BUKJIMKA€ pi3Hi (hOpPMU 3aXBOPIOBAHHS, Haii-
TSDKUI cepel SIKMX — THIMHUI MEHIHTIT Ta MEHIiHTO-
kokieMiss. ToHokok (N. gonorrhoeae) € 30yIHUKOM
BEHEPMYHOTO 3axXBoploBaHHs roHopei. Lli xBopobu pee-
CTPYIOTb Y BCiX KpaiHaX CBiTYy y BUIJISIIi CIOpaAMYHUX BU-
najakiB ab0 HE3HAYHUX I'PYMOBUX CITaJIaxiB, siKi mepeodira-
IOThb 3 TUITOBOIO KJIIHIYHOIO KapTUHOIO Ta IOMiHYBaHHSIM
TSKKUX (hopM xBopobOu [1, 2].

o HemaToreHHUX Helicepilt BinHocsATh N. flavescens,
N. lactamica, N. mucosa, N. sicca, N. sudflava, N. weaveri
ta iHwi. i MikpoopraHi3Mu G€3CHUMIITOMHO KOJIOHI3Y-
I0Th CJIN30Bi OOOJIOHKM TPOTSTOM TPUBAJOTO 4Yacy, He
BUKJIMKAIOUM 3aXBOPIOBaHHS. BOHM pO3risamamoThest sIK
KOMeHcalIu HopMaiabHOI MikpobioTu mwoaunu [3]. IIpo-
T€, 3a IIeBHUX YMOB, OB’ SI3aHUX 3 HEJOCTATHICTIO iMyH-
HOI CUCTEeMU, HeTIaTOTeHHI Helicepili MOXYTh MPOSIBIASITUA
cebe sIK YMOBHO-IIQTOI€HHiI MiKpOOpraHi3Mu Ta BUKJIM-
KaTu TSKKi popMu XxBopoOu. JlaHi cmocTtepexkeHb y Oa-
raTbOX KpaiHax CBiTYy CBifyaTh, 1110 BOHU BUKJIMKAIOTh
OakTepiiiHUII MEHIHTIT [4], KOH IOHKTUBIT [5], eHIOoKap-
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nut [6], meputoHit [7]. BapTo 3a3HaunTH, 1110 IESIKi 3 He-
naToreHHUX Helcepiit, 3o0kpema N. weaveri, € 4aCTUHOIO
opodapuHreanbHoi Gopu y TBApUH, HacaMIiepe]] co0axK.
VY pesynbrari yKycy TBAapMHOI MOXJIMBE iH(MiKyBaHHS
paHu HIKipu Ta M’ SIKUX TKAHWH 3 HACTYITHUM PO3BUTKOM
ety [8], a 38 yMOBM reMaTOreHHOTO MOIIMPEHHST —
centuuemii [9]. Tlpu aHanisi crareit 3 momykoBux 0a3
PubMed, Scopus, Web of Science, MedScape oTrpumani
MOOJIMHOKI TIOBIIOMJIEHHS IOAO PO3BUTKY iH(MEKIIii,
acouiiioBanux 3 N. weaveri, B OCHOBHOMY Y TOPOCJIHX.
Tomy BBaxkaemMo 3a JOLIbHE IOAUIMTUCS HAIIMM CIIO-
CTepeXXEeHHSIM.

Meta JoCHiIKeHHA: HagaTH PIiOKiCHUIA BHUITag0K
cenTUleMii 3 MEHIHIITOM, BMKJIMKAHOI KOMEHCAJOM
N. weaveri, y TUTUHU 7 POKIiB.

MarTepiaAn Ta meToamn

ITpoBeneHo aHami3 JTaHUX KapTy CTalliOHAPHOTO XBO-
poro, sIKWii 3HaxXoAMWBCs Ha JIikyBaHHi B JIbBIiBChKiil 00-
JlacHi# iHdexuiHii kainiuHii gikaphi (JIOIKJT) y 2023
pouti. KniHiuHuit nepebir Ta JiKyBaHHSI CENTULIEMIl, BU-
KJIMKAHOI HETaTOTEHHUMU HelcepissMu, BUBYEHO 3a Ja-
HUMM CTaTeil, OTpUMaHMX y pe3yJbTaTi IOIIyKYy B 0a3ax
nanux PubMed, Scopus, Web of Science, MedScape.
TMomyk mnpoBoawnu 3a cioBamu: «Neisseria weaveri»,
«MEHIHIOKOKOBa iH(peKIlis», «HemaToreHHi Heilcepii»,
«300HO3Hi Heicepii». bakTepiojioriune moCHiAXKeH-
Hs TIPOBOAMJIOCS 3a JOINOMOrolo amapata Biomérieux,
Bepcis Vitek-2, Systems: 08.01 (®panuist); mpuiaa, 1o
BUKOPUCTOBYETbCsl Juist  TectyBaHHs: 000014237EBD
(VK2C7294).

Pes3yAbTaTH

Kainiunuii eunadox. Xnonuuk O., BikoM 7 pOKiB,
3axBOpiB roctpo, 27.02.2023 p., Koau 3’ IBUINUCH MiABU-
1eHHs TeMrneparypu Tina 1o 39,0 °C, MAsABICTb, COHIU-
BicTb. [IpoTsirom aHs1 yoTupupasoBe OnoBaHHS. OTpu-

PucyHok 1. lemopariyHi eneMmeHT BUCUNaHb
Ha WKipi B #insHUi KoniHa

MYBaB XXKapO3HMXKYIoui mpenapaTtu. Toro x mHs o 15 rox
30 xB BuUXoOBaTesi MPUTYJIKY, Je MNpoXuBaja AUTUHA,
MOMITWJIM BUCUTNAHHS Ha Tyny6i. Yepe3 3 roguHu pis-
K€ TOTipLIeHHs 3arajlbHOTO CTaHy: 3’SIBUJIOCSI MApeHH!,
XaOTUYHI PyXH, NEPiONUYHO ICUXOMOTOPHE 30YIKEHHSI.
CrtaH IMTUHU LIOTOJMHU TIOTipIIyBaBCsl, BUILEHABEACHI
CUMMTOMHU MOCUJIIOBAJIUCH, BUCUTIAHHS MOIIUPUIUCH 1O
BCbOMY TiJly. 3roioM BUHUKIIU cygaomu. [licist orssmy Ji-
KapeM eKCTPEeHOI MeIUYHOI TOTIOMOTY AUTUHA HEraiiHO
ckepoBana B JIOIKJI 3 miarHO30M «MEHIHTOKOKOBA iH-
dexiisay.

28.02.2023 p. o 01 rom 35 xB XBOpMI TOCITiTali30-
BaHUI Yy BifaieHHs iHTEHCMBHOI Tepamii i peaHimalii
JIOIKJI. 3aranbHuUili CcTaH HpU HAIXOMXKCHHI TSKKUIA.
T — 37,8 °C. CinomicTh mopyiieHa, BUpakeHe MCUXO0-
MoTopHe 30ymkeHHs. LIKipHi mokpuBu OJiai, 3 LiaHO-
TUYHUM BiITIHKOM, CITOCTEpiraeTbcs akpoiiaHo3. Ha
Horax, pykKax, TyJy0i, ui Ta 001MuYi psSICHI reMopariuHi
BUCUIIAHHS Pi3HOI BEJIMYMHU, TIPUTAMaHHI MEHIHTOKOK-
uemii (puc. 1, 2).

IlomipHa rinepemiss ciauM30Boi  OOOJOHKM  3a-
IHBOI CTIHKM TIJIOTKM, Murgaaukud uucti. [lepude-
pudHi JiMdaTuuHi By3nu He 30imbmieHi. Ham ne-
TeHSIMU BUCTYXOBYEThCS ocnabyieHe TUXaHHS.

Yacrora muxaHHsa — 22/xB, catypauigs — 99 %. Touu
cepust mnpurayiueHi, putmiuydi. YCC — 120 ya/xs,
AT — 115/70 MM prT.cT. ZKMBIiT M’SIKMii, OCTYITHUIA TJIM-
0oKili manpnaliii B ycix Bijjisax, Te4diHKa Mo Kpaw pe-
OepHOi yTu, ceje3iHKka He naibnyetbes. Jiypes 3HuXe-
HU#. MeHiHTeallbHi CUMIITOMU HE BHAETHCS TIEPEeBIpUTH
yepe3 pi3ke MCUXOMOTOpPHE 30yKeHHST IUTUHU. BorHm-
111€BOi HEBPOJIOTiUHOT CUMIITOMATUKYU He BUsiBieHO. [1o-
MepeaHiil AiarHo3: roctpa MeHiHroKokuemist. [Hdekii-
HO-TOKcMuHMH oK I cT. Meninrit (?). Habpsak Mmo3Kky.
BigmoBinHO 10 BCTAaHOBIEHOTO diarHO3y pO3MOYa-
TO iHTEHCHUBHY Teparilo, Ha TJi sKoi OyJ10 3aCTOCOBaHO
JIOTIOMiKHi METOIM AiaTHOCTUKU: JIOMOaIbHY MYHKIIilO,

PucyHok 2. bnigicTp WKipu, esieMeHTy remopariyHux
BUCUMNaHb HA rPYAHIN KNiTUi Ta XNBOTI
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peHTreHorpadiio opraHiB rpyaHoi kiaitku, Y3/l opraHis
YyepeBHOI MOpoXXHUHU. 1pu MroMOanbHill MyHKIil, Tpo-
BeleHill yepe3 12 ron y 3B’s3Ky i3 3aX0laMu 3 YCYHEH-
HSI HAOPSIKY TOJIOBHOTO MO3KY, JIIKBOpP BUTiKaB YaCTUMM
KparissMu, KaJaMyTHU, uto3 — 8106 B 1 mm? (95 % —
HelTpodinu, 5 % — niMbounTn); 6i10K — 2,64 r/1, TJII0-
ko3a — 3,9 r/n. [Ipu peHTreHoJOTiYHOMY JOCIiIKEeHHI
opraHiB rpyaHoi Kiitku Ta Y3Jl opraHiB yepeBHOI T0-
POXHMHU NATOJIOTIYHMX 3MiH He BUsBIeHO. bakTepio-
CKOITIYHO B «TOBCTIili» Kparjli KpOBi BHYTPIITHbOKIIITUH-
Hi JUIIJIOKOKY, MOP(OJIOTIYHO NOAiOHI 10 MEHIHTOKOKa.
Ha tpertiii meHb JiKyBaHHSI CIIOCTepirajacs IO3UTHBHA
OMHaMiKa, Xo4ya 3arajJbHU CTaH 3aJIUIIABCSA TIXKKHUM:
T — 37,4 °C, y cBiZOMOCTi, Ha IOCTaBJICHI 3allUTaHHS
BiAIOBiZa€, MPOCTi BKAa3iBKU BUKOHYE, ACIINO e30Pi€H-
TOBaHUI Ta 30ymxeHuil. [ToBTOpHE MOCHTIIXKEHHS JiK-
BOpPY TPOBEIEHO uepe3 72 roi Bill po3moyaToi aHTUOI-
oTtukoTepartrii. JIlikBop Oe3KoJipHMIA, TTPO30PUIA, IINTO3
101 B 1 mM? (50 % — Heittpodinu, 50 % — mimdbouutn);
6imok — 0,66 r/m1, rmoko3a — 3,5 MMOJTB/T. Y 3B’SI3KY 3
MO3UTUBHOIO TWHAMIKOIO Ha 7-1 AeHb XBOPOOHU IepeBe-
IeHWH i3 BiIiIeHHS iHTeHCUBHOI Teparii B 1-111e nutsde
BiImieHHST OJI MOJAJbIIOro JIiKyBaHHs. JIiKBop caHy-
BaBcs Ha 10-1i 1eHb XBOpOOMU.

VoponoBxk JiKyBaHHSI HNPOBOAMJIMCH Taki Jiabopa-
TOpHI gociimkeHHs. 28.02 y 3arajbHOMY aHalli3i Kpo-
Bi: eputpouutu 5,08 x 102/1, Hb 114 r/n, neiitkouutu
17,3 x 10°/n, TpoMGouuT 229 x 10'2/1, neiikoumTapHa
dopmyna: Heitrrpodinu 92,9 %, aimborutu 5,6 %, Mo-
Houutu 1,5 %; LIOE 10 mm/rox. ¥V aunamini 3.03 y
3araJibHOMy aHaji3i KpoBi: eputpouutu 4,42 x 10'2/x,
Hb 124 t/n, neiikoumtu 10,4 x 10°/71, TpombouuTH
324 x 10'2/n, IHIOE 17 mMm/ron. Y 3araqbHOMY aHalli-
3i ceui: rmoko3a (—), 6imok (—), meiikouutu (—), pH
6,5, ketoHoBi Tita ++ (3,9 Mmonb/in). Y GioxiMiuHO-
My aHaui3i KpoBi: ceyoBuHa 4,54 MMOJIb/JI, KpeaTUHIH
41,6 MMoub/11, TII0KO3a 5,14 MMOITB/J1, 3araabHUit Gifi-
py6in 18,4 mmounb/n, AnAT 19,5 on/n, AcAT 32,7 on/n;
3araJibHUil 6igok 63,4 Mmonb/a. Koaryiaorpama: mpo-
TpoMbiHOBMIA Yac 20 ¢, mpoTpombiHOBUIt iHIEKC 75 %,
¢idopuHoreH 4,5 r/n, remarokput 0,37 /1.

IIpu GakTepiosoriYyHOMY IOCHIIXEHHI CIU3y 3 HO-
COMIOTKM Ta JIIKBOPY MEHiHTOKOK He BuUsiBIeHO. [IpoTe
MOCiBM KPOBi MICTWUJIX TPaMHEraTUBHI IUIIJIOKOKM, ieH-
tudikonani 08.03.23 p. 3a momomoroo cucremu Vitek-2
i kaptku VT2 NH ID sax N. weaveri. [lopedHo 3a3Ha4u-
TH, 110 TIpU OOCTEXKEHHI KOHTAKTHUX OCi0 y IPUTYJIKY, e
MeIlIKajia IUTUHA, 0aKTepioJOTiuHi JOCTIIKEHHS CIU3Y 3
HOCOTJIOTKM Ha MEHiHTOKOK BMUSIBUJIMCSI TAKOX HEraTUB-
HUMU.

3 mepuioro AHs mepedyBaHHS y CTallioHapi XBOpUit
OTPUMYBAB JIiKyBaHHSI BiZIMOBIIHO 10 BUMOT MTPOTOKOJY
JIiIKyBaHHSI MeHiHrokokoBoi iHdeki1iii (Hakaz MO3 Ykpa-
iHn No 354 «[IpoTokosu NiarHOCTUKM i JIIKyBaHHS iH-
dekiiiHnX XBOpOO y AiTeil»), 1110 BKJIIOYAIO0 MPOBEACHHS
aHTHOioTHKOTepalii (medTpiakCcoH), MPOTHHAOPSIKOBOI
(mekcaMeTa3oH, MaHIT, pypoceMin) Ta TeTOKCUKAIiHOL
Tepamii. ¥ pe3yabTaTi MPOBEASHOIO JIiKyBaHHS AUTHHA
omyxana. Y 3a00BiIbHOMY CTaHi BUIIMcaHa Ha 14-ii eHb
BiZ TTOYaTKy XBOPOOU.

O6roBopeHHs

N. weaveri HanexuTb no pony Neisseria, poOIVMHU
Neisseriaceae, 1o sIKOI BiZTHOCATb TakKoX Acinetobacter,
Moraxella, Kingella. Yci Bunu poauHu MOXYTb KOJIOHi-
3yBaTU CJIM30Bi 000JOHKM TeIJIOKPOBHUX. bakTepii pony
Neisseria — HEpyXOMi IMIIJIOKOKM, HETaTMBHO 3abapB-
JIIOI0ThCS 32 [paMoM Ta pocTyTh Y NMPUCYTHOCTI KUCHIO.
BinoMo Takox, 1110 pooBi aHTUTeHU (O1IKM i J1inornoJi-
caxapuan) € CHiITbHUMM JUISI BCiX Helcepiid.

lomo maTtoreHHocTi N. weaveri TyMKH HayKOB-
HiB pi3HATHCI. YacTuHA 3 HUX BiZHOCITH 30yOIHMK IO
LiJIKOM Oe3MeuyHux [JIsT JIAMHU KOMEHCAJIiB, iHIII
MOB’SI3yI0Th 3 HMM TSIKKi IIPOSBU T'eHepalai3oBaHUX
¢dopm xBopobOu. Ilpu aHamizi myoaikauiii Mu 3HAKRILIA
MOBiTOMJIEHHSI TIPO PO3BUTOK TSXKHUX (POPM LIETIOJITY
Ta CeNnTUleMii y JITHIX JI0Jel, 1110 MOB’s3aHi 3 yKycoM
cobaku, y SIKUX TSKKMI Tepedir xBopobu OyB 00TsIKe-
HUI GOHOBUMU LIYKPOBUM J1iabeTOM y 72-piuHOi KiHKU
Ta iMyHOCYNPECUBHOIO Tepalli€l 3 MPUBOIY JIiKyBaH-
HS MIi€JIOMM Ha TJi IIyKpOBOro miabety y 69-piuHoro
yosioBika-BeTepuHapa [8, 9]. llo cTocyeTbecd Aiteit, B
omnpalboBaHiil JiTepaTypi HaMHU 3HaAWOEHO JIMIIE OIHE
MMOBiAOMJICHHS ITPO PaHOBY iH(EKIIiI0 MIKipy Ta M SIKUX
TKaHMH YHacligoK ykycy turpa [10]. ¥ Hamomy X Bu-
MajakKy BUAUMUX CJifiB YKYCiB TBAapMH Ha Tijli IUTUHU HE
oyso. OgHak BIajocs 3’sicyBaTH, 110 XJIOMYUK 3 HebJia-
rornoJiydHoi c¢iM’i, HEOMHOPa30BO CAMOBIJIbLHO TTOKUAAB
IOMIBKY i HEIOCTaTHICTb OaTBbKiBCBKOTO MiKJIIYBaHHS
KOMITEHCYBaB KOHTAaKTOM 3 TBapMHaMM, 30KpeMa CO-
b6akamMu. Mu mipoaHaizyBajyd MOXJIMBI IISIXU iHDIKY-
BaHHS i BCTAHOBWJIM, 1110 IISIX TTOTPATUISIHHS 30yTHUKA
He JIMIIe YKYC TBapUHU, 3 IKUM HaWuacTillle acollil0I0Th
3aXBOPIOBAHHS y JIOJEH, a, 0O4eBUIHO, KOHTAKT 31 CIU-
HOI0 TBapMHU (MOXJIWUBO, i JIOAWHU) IIPU HOPYIIeHHI
MpaBUJ TirieHu.

HeopauHapHicTh HaBeIeHOro BMIIAAKY IIOJISITAE B
TOMY, 1110 TIPU TUIIOBIM KJIiHiYHill KapTUHIi TeHepatizoBa-
HOi1 (hOpMU MEHiIHTOKOKOBOI iH(eKIlii 3 reMopariyHuMu
BUCHUIIAHHSIMM Ta MEHIHTITOM, fIKa CYNPOBOIXKYyBajacs
LIOKOM, TIpU 0aKTEePioJOriYHOMY MTOCTiIKEHHI KPOBi BU-
JiNWIN «300HO3HUI» BUA N. weaver. IlonepeaHiii niarHo3
MEHIHTOKOKOBOI iH(eKIii, BiIMOBiAHO 10 SIKOTrO TpO-
BOJIMJIOCS JIIKYBaHHSI, HE BBa)Ka€EMO MOMWJIKOBUM, ajXe
natoreHHa N. meningitidis, 15K i N. weaveri, HaJleXXUTb 10
pony Neisseria Ta € TpaMHeraTUBHOIO OakTepicro. KiitnH-
Ha CTiHKa 000X 30yTHMKIB IIpeIcTaBlieHa JIiIomoicaxa-
PUIHUM KOMILIEKCOM, SIKMI MPU iX JIi3UCi Bigirpae posib
IIYCKOBOTO (paKkTopa B ITaTOTeHe3i eHAOTOKCUYHOTO IIOKY
Ta OakTepiliHOrOo MEHIHTITy 3a YMOBM IIPOHUKHEHHS
30yaHMKA Yyepe3 rematoeHuedaniynuit 6ap’ep. [Mpumnyc-
Ka€eMO, 110 CMOCi0 XXUTTS AUTUHU (BiICYTHICTh HAJIEKHO-
ro JOTJIsANY, Tiri€EHU Ta XapuyBaHHSI, CTPECOBUIl (aKTop)
CNpUSB 3HWXKEHHIO (PYHKIIOHAJIBHOI CIIPOMOXHOCTI K
JIOKaJIbHUX MEXaHi3MiB 3aXMCTy Ha PiBHI CJIM30BOI 000-
JIOHKU POTOTJIOTKM, TaK i CUCTEMHOI iMyHHOI BiJIoBii,
11O TIPU3BEJIO OO peaisalii peHoMeHy ITepexoay KOMeH-
cajla B maToreH. bakrepiemiio 3 moaaabliuM PO3BUTKOM
THITHOTO MEHIHTITY BBaXKa€EMO TIOCiIOBHUMM JJAHKAMU
OIHOTO MATOJIOTIYHOTO IPOLIECY i TPAKTYEMO SIK CEIITH-
HeMilo 3 MeHiHritoM. HeratuBHi pe3ynbTaTu OakTepio-
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JIOTIYHOTO JOCJiIKEHHS JiKBOPY IOB’SI3yEMO 3 paHHIM
BBEIIEHHSIM aHTHUOIOTMKA Ta BiATepMiHYBaHHSIM JIIOM-
6abHOI MYHKIIT y 3B’S13Ky 3 HAOPSIKOM MO3KY Ha MOMEHT
HaJIXOJKEHHSI XBOPOro y crauioHap. BimcyTHicTh ¢poHO-
BO1 MAaTOJIOTil CIIpMsIa BiTHOCHO IIBUAKOMY OJY>KaHHIO
nalieHTa.

VY 6asi MmeTagaHux GaKTEpiliHOTO Pi3HOMAHITTS yBary
npuBepTae Taka iHdopMmalisi: 30ynHuK N. weaveri € BcTa-
HOBJICHUM ITaToreHoM joaunu [11]. Ha ceoronni, 3a na-
HuMmu Bartlett 3i crriBaBTOpaMm, aTOTeéHW BU3HAIOTH K
«BCTAHOBJIEHI», SIKIIIO BOHU OMUCaHIi B TPHOX a00 Oinblie
MOCUJIAHHSIX, 1110 CTOCYIOThCS 1IOHAMEHIIIe TPhOX OKpe-
MUX iH(piKOBaHUX 0Ci0, i IK «IepeadayyBaHi», SIKIIO Bi-
IIOMO MEHIIIE HiX TpU BUOAAKU. Xoda N. weaveri OiJIbII
BiZloMa SIK KOMEHcaJ POTOBOi MOPOXHWHMU coOaK, Ha-
BEICHUI BUIANOK CBiAYUTb, 1110 PO3Ii3HABaHHS 1IbOTO
MiKpOOpTaHi3My Ma€ KJIiHiYHe 3HA4YeHHSI, OCKIJbKHU Yy
YaCTUHU XBOPUX BiH MOXe€ BUKJIMKATH TSIKKY TeHepali-
30BaHy iH(EKIIIO.

BucHoBKMU

Hapenenunit KiliHiYHWII BUTIAA0OK PO3IIMPIOE YSIBICHHS
PO €TiOJIOTII0 CeNTHULIEMili Ta MiABUIIYE 3HAYYIIICTh «300-
HO3HUX» KOMEHCAJB, a caMe Neisseria weaveri, y pO3BUTKY
reHepaizoBaHux (popM iH(MEKLiHOro IMpolecy B HiTei
HaBiTh 0€3 JaHUX PO YKyc cobaku B aHaMHe3i. [lutaHHsa
npudeTHOCTI Neisseria weaveri 10 pO3BUTKY 3aXBOPIOBaAHHSI
y AiTeil noTpedye MOAAIbLIOrO BUBYEHHS i BUMArae Mix-
JTUCIUTILTIHAPHOTO TiAXO0MY 32 YYacTio iH(EeKIiOHICTiB, eITi-
JIeMioJIOTiB, iIMYHOJIOTIB Ta MiKpOOiOJIOTiB.

Konduaikr iHnTepeciB. ABTOpuU 3asiBJISIIOTH TIPO BifICYT-
HiCTh KOHQJIIKTY iHTepeciB Ta BjacHOI (hiHAaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBI JaHOI CTATTi.

Indopmanisa npo dinancyBanns. Po6ora nmpoBonuiach
KOILITAMU PECYPCiB aBTOPIB IIPOEKTY.

Buecok aBTopiB. /Ipokonié O.B. — KOHLEILSI Ta 11~
3aiiH, aHaIi3 Ta iHTepHIpeTallisl JaHUX, aHaJli3 JiTepaTypu,
HamuMCaHHS TEKCTY, pefaryBaHHs1, OCTaTOUHE 3aTBEPIKEH -
Hst cratTi; Juweniok C.A. — KOHIIETLis Ta AU3aiiH, aHaJIi3
Ta iHTeprnpeTallis TaHWX, aHaJli3 JiTepaTypu, HalvMCaHHS
TeKCTy, penaryBaHHs; Kapmaszun .M. — 306ip naHux, aHa-
i3 jiteparypu; birasxa B.B. — 30ip maHuX, HalMCaHHS
TEKCTY.
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A case of septicemia with meningitis caused
by Neisseria weaveriin a 7-year-old child

Abstract. A rare case of severe septicemia with meningitis that
developed as a result of infection with non-pathogenic Neisse-
ria weaveri, which is better known as the commensal of the dogs’
oral cavity, is described in a child aged 7 years. The disease began
acutely with fever up to 39 °C and vomiting. Later, these symptoms
were accompanied by delusions, psychomotor agitation, sharp
pallor of the skin and convulsions. Subsequently, the skin became
cyanotic, hemorrhagic rashes appeared throughout the body. With
the abovementioned symptoms, the patient was admitted to the in-
tensive care unit of infectious clinical hospital with the diagnosis
of meningococcal infection, infectious toxic shock syndrome type
1. As a result of the bacteriological examination of mucus taken
from the nasopharynx and cerebrospinal fluid, meningococcus was
not detected. However, blood samples contained gram-negative
diplococci identified by Vitek-2 and VI2 NH ID cards as Neis-

seria weaveri. The uniqueness of the case is that in a typical clinical
picture of generalized meningococcal infection with hemorrhagic
rashes and meningitis, which was accompanied by shock, bacterio-
logical blood tests identified a “zoonotic” type of Neisseria weaveri.
As a result of the treatment, clear positive dynamics and eventual
recovery of the child on the 14th day of illness were observed. The
above case proves that recognition of this microorganism is of clini-
cal importance, and non-pathogenic Neisseria weaveri should be
considered as a pathogen that can cause severe septicemia with
meningitis and shock manifestations, even without a history of a
dog bite. The issue of the role of Neisseria weaveri in the develop-
ment of the disease in children requires further study and an in-
terdisciplinary approach with the involvement of infectious disease
specialists, epidemiologists, immunologists, and microbiologists.

Keywords: Neisseria weaveri; children; septicemia; meningitis
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A clinical case of persistent Lyme disease in a child

Abstract. Background. The relevance of the study is due to the frequent occurrence of Lyme disease (neuroborreliosis)
in the spring-autumn period. Official record of Lyme disease in Ukraine has been conducted since 2000, although the
first cases were identified in the 1990s. From 2001 to 2023, the incidence of Lyme borreliosis in Ukraine increased
almost by 35 times. Materials and methods. The authors conducted a retrospective analysis of statistical data on Lyme
borreliosis morbidity from 2000 to 2023 and the most common cases of infectious pathology in children during this period.
As pediatric infectious disease specialists, the authors present a clinical case recently observed in the pediatric infectious
unit in Poltava. Results. The diagnosis of Lyme borreliosis is made based on a characteristic clinical picture and a
serological confirmation. The latter is crucial in the diagnosis of Lyme borreliosis and includes 2 stages. The first stage is
the assessment of immunoglobulin M and G titers by the immunofluorescence assay (IFA). If the result is negative, further
investigation is conducted within the first 30 days of symptoms onset by repeated [FA 4—6 weeks after the initial test. If the
analysis is conducted > 30 days after the onset of symptoms, further examinations are not carried out, and an alternative
diagnosis should be suspected. In case of a doubtful or positive IFA result, the diagnosis is further confirmed by the
Western blotting (the second stage). The authors present a case report of a 6-year-old girl M., hospitalized in the pediatric
infectious unit of the CE “Municipal Clinical Hospital 1” (Poltava) in March 2023 with a diagnosis of Lyme disease
(systemic tick-borne borreliosis), early disseminated stage, myalgia, arthralgia, subacute course, moderate severity.
Acetonemic syndrome. Stage 1 deficiency anemia. Metabolic cardiomyopathy. Speech development delay. Conclusions.
Therefore, it is crucial to recognize Lyme disease with a progressing or remitting disseminated form, as specific therapeutic
approaches exist that are effective for this disabling condition.

Keywords: children; Lyme disease; prophylaxis; treatment

Introduction

In the spring and autumn seasons, Lyme disease (neu-
roborreliosis) is commonly occurred. Official report on
Lyme disease in Ukraine has been made since 2000, al-
though the first cases were registered in the 1990s. Starting
from 2001, the incidence of Lyme borreliosis in Ukraine has
increased almost 35-fold by 2023.

Lyme disease, present in North America, Central and
Eastern Europe, including Ukraine, Asia, North Africa and
Australia, ranks first among vector-borne diseases in terms
of its natural focus. In terms of the rate of spread, it holds the
second position after human immunodeficiency virus infec-
tion, with up to 50 cases per 100,000 population [1].

The purpose of the study was to analyze contemporary
perspectives on the diagnosis and treatment of Lyme disease

in children, as well as to provide a comparative analysis of the
incidence rates in Ukraine and Poltava from 2000 to 2023.
This analysis was conducted against the backdrop of the in-
creasing infectious pathology in children due to indirect fac-
tors contributing to the rise in cases of the specified nosology.

Materials and methods

The authors employed a retrospective analysis of statisti-
cal data regarding the incidence of Lyme borreliosis from
2000 to 2023 and studied the most frequent cases of infec-
tious pathology in children during this period. As pediatric
infectious disease specialists, the authors present one of the
recent cases observed in the pediatric infectious disease unit
in Poltava. Scientific literature data have been analyzed
using the bibliosemantic study method.
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Results and discussion

From historical records it is known that the skin chan-
ges characteristic of Lyme disease were first described by the
German physician Buchwald in 1883. In 1909, the Swedish
dermatologist Afzelius made the first report on migratory
erythema at the site of a tick bite. In 1913, the Austrian bac-
teriologist and dermatologist Lipschiitz described migratory
erythema, and this pathology was named Afzelius-Lipschiitz
erythema. Meningitis and radiculoneuropathy were consid-
ered mild atypical forms of tick-borne encephalitis. In 1949,
the Swedish physician Thyresson first used penicillin for
the treatment of migratory erythema. In 1982, the causative
agent of the disease was first identified during the study of
the contents of the gut of the ixodid tick, and the spirochetal
etiology of the disease was detected.

Thus, the causative agent is Borrelia burgdorferi, which
is transmitted by the ixodid tick. Borrelia is an intracellu-
lar pathogen with a tendency to chronicity and can pro-
voke autoimmune disease. Rodents and certain domestic
animals could be the source of infection. The transmission
routes include transcutaneous, transmissive, and sometimes
alimentary (raw milk). The source of infection is mammals
and birds, which act as hosts for ticks and the main reservoir
of the disease [2].

The pathogen persists throughout the lifespan of the tick
and can be transmitted transovarially (through eggs) and
transstadially (through larvae and nymphs). This means that
each developmental stage of the tick can cause infection.

The Borrelia burgdorferi species encompasses 12 different
species and their genomic strains, belonging to the genus
Borrelia, family Spirochaetaceae. The most clinically signifi-
cant species within Borrelia burgdorferi are B.afzelii, B.garinii
and B.valaisiana. They possess three groups of antigens: sur-
face, flagellar and cytoplasmic. In the human body, Borrelia
can be found in the skin, cerebrospinal fluid, synovial fluid,
placenta, and urine. Borrelia is relatively resistant to environ-
mental factors, disinfectants, and ultraviolet radiation.

The course of the borreliosis infection process has 3
stages.

Local infection stage. The pathological process develops
at the site of the pathogen’s penetration. It begins within 2
to 30 days after the attachment of the ixodid tick. The mul-
tiplication of the pathogen leads to inflammatory reaction,
clinically manifested by erythema and intoxication syn-
drome (accompanied by migratory erythema).

Dissemination stage. The pathogen spreads from the site
of primary penetration. It typically develops approximately
1—3 months after the appearance of migratory erythema.
Hematogenous and lymphogenous dissemination occurs
to lymph nodes, parenchymal organs, joints, the nervous
system, forming metastatic foci of inflammation. Some mi-
croorganisms die, intensifying the intoxication syndrome.
Generalization of the infection pathological processes cre-
ates a groundwork for the progression of organic damage
and chronicity (radicular pain with a pain syndrome in the
spine, with signs of irritation and loss of sensory and motor
functions, facial nerve palsy, infectious encephalitis) [3].

Organ damage stage. This stage, involving organ damage
such as myocarditis, hepatitis, arthritis, keratitis, chronic
dermatitis, and diffuse atherosclerosis, may occur several

months or years later. Diagnosis is performed using the im-
munofluorescence assay (IFA), polymerase chain reaction
(PCR) and the material for the study includes cerebrospinal
fluid, blood, and synovial fluid.

The diagnosis of Lyme borreliosis is made based on a cha-
racteristic clinical picture and a two-step serological confir-
mation. A two-step nature of serological verification is crucial
in Lyme borreliosis diagnosis. The first stage (I1FA) is evalua-
tion of immunoglobulins (Ig) M and G using the IFA. If its
result is negative, further investigation is carried out within the
first 30 days from the onset of symptoms and the IFA should be
repeated 4—6 weeks after the initial test.

If the study was conducted after > 30 days from the on-
set of symptoms and the IFA result is negative, no further
examinations are conducted, and an alternative diagnosis
should be suspected. In case of a doubtful or positive IFA
result, further confirmation of the diagnosis is carried out
using the Western blotting method.

The second stage (Western blotting) is conducted only in
case of confirmed or doubtful results from the IFA. It is not
advisable to perform the Western blotting without the pre-
liminary diagnostic stage using the IFA. In this context, if
symptoms of the disease are present for < 30 days, the Wes-
tern blotting is used to assess IgG and IgM; if symptoms of
the disease are present for > 30 days, the Western blotting is
used to evaluate only IgG [4].

Lyme borreliosis post-exposure prophylaxis is man-
datory.

According to the recommendations of the Centers for
Disease Control and Prevention, post-exposure prophylaxis
for Lyme borreliosis (a single-dose oral administration of
200 mg doxycycline) should be considered if all of the fol-
lowing conditions are met:

— The engorged Ixodes scapularis tick has been removed
> 36 hours after attachment.

— No more than 72 hours have passed since tick removal.

— The prevalence of B.burgdorferi in local ticks is
>20 %.

— There are no contraindications to the use of doxycy-
cline. It is important to monitor the tick bite site for one
month and initiate treatment if clinical symptoms of Lyme
borreliosis appear.

Generally, patients suspected of having multiple sclero-
sis and Parkinson’s disease in the United States are screened
for the presence of Lyme borreliosis [5].

Thus, when it comes to the prevalence of Lyme disease
in Poltava region, we can note that more than 1,000 cases
were reported from 2010 to 2020, while in Poltava there were
235 cases over the last 7 years. In particular, in the pediatric
infectious disease unit at the CE “Municipal Clinical Hos-
pital 1”7, we observed an upward trend in the number of ca-
ses among the pediatric population. In 2020, three children
underwent treatment for Lyme borreliosis, whereas and in
2023, there were already 7 patients.

We report a case of the 6-year-old girl M. (medical re-
cord No. 200) who was admitted to the pediatric infectious
disease unit at the CE “Municipal Clinical Hospital 1” in
March 2023 with the diagnosis of Lyme disease (systemic
tick-borne borreliosis), early disseminated stage, myal-
gia, arthralgia, subacute course, moderate severity. Ace-
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tonemic syndrome. Stage 1 deficiency anemia. Metabolic
cardiomyopathy. Speech development delay.

Upon referral of a pediatric infectious disease specialist,
the patient was hospitalized to the unit with complaints of
pain in the calf muscles, the area of the thighs and knee joints,
general weakness and fatigue. From the medical history it is
known that in September 2022, a tick bite was recorded, and
migratory erythema appeared. Laboratory tests showed posi-
tive antibodies to IgM and negative antibodies to 1gG Bor-
relia burgdorferi were obtained. The child received outpatient
treatment (cefodox for 14 days at the age-appropriate dose). A
progressive decrease in IgM antibodies and an increase in IgG
Borrelia burgdorferi were observed. According to the mother,
since November 2022, the child has been experiencing pain
in the knee joints, calf muscles and the thigh area. The girl
was examined by a pediatric infectious disease specialist, and
laboratory testing (Western blotting) revealed an increase in
IgM antibodies and a moderate increase in IgG Borrelia burg-
dorferi. Neurological status: moderate severity, lethargic, low
mood. Pupils and palpebral fissure were normal, with equal
pupils. No motor impairments were noted, muscle tone was
satisfactory. Reflexes from the upper extremities were equal
(D = S) on the hands, and tendon-periosteal reflexes from
the lower extremities were brisk and equal, D = S. Abdominal
reflexes were equal, D = S. Statics and coordination during
the Romberg test were without impairments. Meningeal signs
were negative. No seizures. Delay in speech development. The
objective status was unremarkable, joint movements were in a
full range, though painful in the knee joints and calf muscles.
Laboratory tests: complete blood count showed red blood
cells: 3.8 < 10'?/L, white blood cells: 6.1 « 10°/L, hemo-
globin: 102 g/L, erythrocyte sedimentation rate: 10 mm/h,
platelets: 289 + 103/L, eosinophils: 10 %, band neutrophils:
4 %, segmented neutrophils: 45 %, lymphocytes: 39 %,
monocytes: 8 %. Blood glucose: 4.9 mmol/L. IgG antibodies
to the causative agent of Lyme disease (Borrelia burgdorferi)
by PCR — positive. Western blotting for Borrelia burgdorferi
in the blood serum showed IgM antibodies of 3.51 (elevated)
and IgG antibodies of 6.45 (elevated); p41 — borderline re-
sult, OspC (B.burgdorferi, B.afzelii, B.garinii — antibodies to
IgM). Venous blood test for toxoplasmosis and chlamydia
showed negative result. Urinalysis revealed no pathology, ex-
cept for the presence of acetone in urine. No helminth eggs
were found. ECG revealed sinus rhythm, tachycardia, heart

Information about authors

rate 111 beats per minute, vertical position of the electrical
axis of the heart. Repolarization process disturbances in the
left ventricular posterior wall. Abdominal cavity ultrasound
without pathology. The following treatment was prescribed:
a 21-day course of antibiotic therapy (ceftriaxone), lactiale
germina forte, activated charcoal, suprastin, 0.9% sodium
chloride solution, dexamethasone, phenistil.

After the treatment, the patient’s condition improved.
Continued observation and further treatment by a pediatric
cardiologist have been recommended. Outpatient supervision
by a pediatrician, infection disease specialist, neurologist, and
cardiologist in the place of residence has been advised.

Conclusions

In summary, it is crucial to recognize a patient with pro-
gressing or remitting disseminated Lyme disease, as the spe-
cific therapeutic approaches, effective for this debilitating
condition, exist.

Further research should provide more insights into its
underlying mechanisms, facilitating the development of
more effective treatment approaches. The results obtained
from the studies will enable pediatricians to adjust their ac-
tions in addressing the timely diagnosis and treatment of
children with a preliminary diagnosis of Lyme disease.
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Mikynb K.B., InbdeHko B.1., Mouvayuskm K KO., Mypasasosa O.B., LLlaeHko 3.0.
TTOATQBCBKNM AEPXKABHUA MEANYHWM YHIBEPCUTET, M. [TOATABQ, YKpQiHO

KAiHIY4HUI BUNOAOK XBOPO6U AQNMA 3 XPOHIYHUM NepeBirom y AUTUHU

PesomMe. AxrtyanpHicTh DOCTIIKeHHS OOYMOBIEHA TUM, IIO Y
BECHSIHO-OCiHHIi Tepion Hepinko 3ycTpiyaeThcsi XBopoba Jlaii-
Ma (Heiipobopemio3). OdiliitHa peectpaliss xBopobu Jlaitma B
Vkpaini Begetbes 3 2000 poKy, xo4a Meplii BUMAAKU Oy BUSIB-
sieHi B 1990-x. ¥ 2001—-2023 pp. piBeHb 3axBoproBaHOCTi Ha Jlaiim-
Gopentio3 B YKpaiHi 3pic Maiixke B 35 pasiB. Marepiajiu Ta METOIM.
ABTOpPY TIPOBEJM PETPOCTICKTUBHUI aHai3 CTaTUCTUYHUX J1a-
HUX IIOAO 3axBopioBaHOCTI Ha JlaiiM-6openio3 y 2000—2023 pp.
Ta HANOIIbII YacTUX BUIAAKIB iH(EKIiitHOI MaToJIoTii B AiTell 3a
el nepioa. Ak auTa4i iHGEeKIioHiCTH, aBTOPU HABOIATh KJIiHiU-
HUI BUTIAIOK, SIKMI HEIIOJABHO CTIOCTEPIrajy B MeAiaTpuIHOMY
indekuitnomy Bimminerni B ITosirasi. Pe3syabratH Ta 00roBo-
penns. [liarno3s JlaiimM-00pesio3y BCTaHOBITIOETBCSI HA OCHOBI Xa-
PaKTEPHOI KJIiHIYHOI KAPTUHM Ta CEPOJIOTIYHOIO MiATBEPIKEHHSI.
Ceposoriuna Bepudikallis Mae BUpilllaJibHE 3HAUYEHHSI B liarHOC-
i JlaiimM-6openio3y Ta BKodae 2 etanu. Ha nepiromy Bu3Ha-
4aloTh TUTPU iMyHOTJI00Y/IiHiB Ki1acy M Ta G MmeToaoM iMmyHODITy-
opecueHTHoro aHaiizy (IPA). Skiio pesyiabraT HeraTUBHMIA, J10-
CJTKEHHST POBOAUTRCS MPOTIroM mepiunx 30 [HIB Bif MOYATKY

cumnTomiB, IDA Tpeba MoBTOPUTH Yepe3 4—6 TUXKHIB ITiC/Is ep-
oro tecty. Ko AocaiIKeHHs] BUKOHaHe yepe3 > 30 JHiB 3 MO-
MEHTY MOSIBU CUMIITOMIB, TTOJAJIbIII OOCTEXXEHHST HE ITPOBOISTh-
csl, HEOOXiTHO PO3IJISIHYTH aJIbTepHATUBHUI IiarH03. Y BUITAIKY,
konu pesynsrar IMA cyMHIBHUIT a00 MO3UTUBHUIA, TiarHO3 IMil-
TBEPIKYIOTb METO/IOM BeCTepH-010THHTA (1pyruii etam). HaBene-
HO KJIIHIYHMIA BUMAHOK Yy AiBYMHKK M., 6 poKiB, sika niepeOyBaia
Ha CTallioOHapHOMY JIiKyBaHHi B OUTSIYOMY iH(EKILiTHOMY BimTi-
nenHi KIT «ITepia micbka KiiHiuHa JikapHsi» (ITonraBa) y 6epes-
Hi 2023 p. 3 miarHo3oM: xBopoOa Jlaiima (cucTeMHUii KIIiIOBUI
Oopesios), paHHsl JMCeMiHOBaHa CTalisl, Miarisi, aTpairis, Mi-
TOCTPUIA epebir, cepeaHbOI TSKKOCTi. ALIETOHEMIYHWI CHHIPOM.
HedinutHa aHemisi 1-ro cryneHs. MetaboniuHa kapaiomiorna-
Tist. 3aTpUMKa MOBJIEHHEBOTO PO3BUTKY. BUCHOBKH. OTXe, myxe
BaXKJIMBO PO3ITi3HATH ITPOTPECYIOUY YU PEMITYIOUY TUCEMiHOBAHY
dopmy xBopobu JlaiiMa, OCKiIBKM iCHYIOTb TI€BHI Te€paIreBTUYHi
MiaxXonu, siki e(eKTUBHI MPU LIbOMY iHBAJIiIM3yIOUOMY CTaHi.
KimouoBi ciioBa: nitu; xsopo6a Jlaiima; npodinakTuka; JiKy-
BaHHS

62 3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 19, N2 1, 2024



Bunaaok i3 npakTtukm / Case Report

UDC 616.914-08 DOI: https://doi.org/10.22141/2224-0551.19.1.2024.1668
O.V. Shvaratska, V.V. Mavrutenkov, T.V. Svyatenko, O.M. Yakunina

Dnipro State Medlical University, Dnipro, Ukraine

A case of co-infection with head lice and varicella
in a child: considerations for rational management

Abstract. Pediculosis and varicella, common in children, typically pose no significant diagnostic or treatment chal-
lenges. However, the ongoing full-scale war in Ukraine has led to severe humanitarian consequences, including mass mi-
gration and health care infrastructure damage. Under such conditions, standard treatment modalities, including isolation
and hygiene measures, may be impracticable. These challenges underscore the need for adapting patient management
strategies to crisis conditions. We report a case of a previously well 10-year-old female, presenting with pediculosis capitis
and varicella co-infection, complicated by folliculitis. Pediculosis had been detected by the parents one week before the
onset of varicella, and they self-administered a topical anti-pediculosis agent based on clearol and dimethicone once.
On the 12" day of varicella infection, we found purulent rash elements on the scalp, severe pruritus, and presence of lice
eggs and nits. Considering the evidence of folliculitis on the scalp, which complicated the use of external pediculicides
and hygienic procedures, the case necessitated a tailored treatment approach. This included oral cefuroxime for bacterial
superinfection, and two doses of oral ivermectin for pediculosis 200 mcg/kg one week apart, along with chloropyramine
hydrochloride for pruritus management. The strategy resulted in elimination of head lice infestation with no adverse
events. This case illustrates the critical need for updated clinical protocols and health care provider education on optimal
treatment practices, especially in crisis contexts. The coexistence of varicella with a pediculosis infection precipitated
a secondary bacterial infection requiring systemic antibacterial treatment. Clinical research provides evidence of oral
ivermectin effectiveness in pediculosis treatment when topical pediculicides cannot be utilized. To mitigate varicella com-
plications and control epidemic processes, integrating varicella vaccination into the national immunization schedule is
recommended. Moreover, for cases with varicella and ectoparasitic infections, systemic treatment with antiviral and anti-
parasitic agents like acyclovir and ivermectin should be considered to minimize the risk of superinfection. The registration
of oral ivermectin for pediculosis treatment by state health authorities is advocated to formalize its use in clinical practice.
Keywords: varicella; pediculosis, treatment; acyclovir; ivermectin; children

Introduction

Pediculosis and varicella, common in children, typically
pose no significant challenge for diagnosis or treatment un-
der usual circumstances. However, for almost two years a
full-scale war has been going on in Ukraine, caused by the
invasion of the russian federation. This war has naturally led
to a number of dramatic humanitarian consequences, in-
cluding mass migration and significant damage to the health
care infrastructure [1, 2]. In such settings, the diagnosis of
infectious diseases may be delayed because parents do not
inform health care providers of their child’s symptoms due to
difficulties in accessing medical care. At the same time, the

transmission of infectious diseases is facilitated in crowded
environments (evacuation and bomb shelters), potentially
causing outbreaks. Furthermore, standard treatment ap-
proaches may be impracticable in such unfavorable social
and living conditions. This applies in particular to isolation
measures, hygiene procedures, the ability to provide local
treatment, and there is an increased likelihood of treatment
discontinuation. An unfavorable and complicated course of
infectious diseases may result from these factors. Therefore,
the above represents a significant public health system chal-
lenge, underscoring the need for adapting standard patient
management strategies to existing crisis conditions.
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Pediculus humanus capitis infection, which causes head
lice infestation, is classified as a socially significant infec-
tion. According to the National Center for Public Health
(CPH), in the pre-war period head lice infestation was the
most frequent of all three forms of pediculosis registered in
Ukraine. It accounted for 96.1 % of the overall pediculosis
structure (CPH, 2019). According to the official open re-
gistry data, last year in Ukraine the incidence of pediculo-
sis and phthiriasis increased by 30.1 % (CPH, 2023). In the
global scope, the problem of pediculosis remains quite a re-
levant public health issue in different world regions, inclu-
ding Europe [3—5].

It is generally accepted that pediculosis is diagnosed
clinically without the use of laboratory diagnosis. In con-
ditions of health care system damage due to war or natural
disasters, this is essential for decision-making and imple-
mentation of practical measures by medical or surrounding
non-medical personnel. At the same time, from a decision-
making perspective, such contexts necessitate a reevalua-
tion of treatment efficacy and safety of available alternative
treatment approaches. Therefore, we believe that our expe-
rience of using ivermectin, a systemic antiparasitic chemo-
therapy (SAPCT) medication, for pediculosis with varicella
co-infection complicated by folliculitis may be of interest to
pediatricians, general practitioners and pediatric infectious
disease specialists operating in conflict zones including in
the context of the war in Ukraine.

Case presentation

We observed a case of a mixed infection of Pedicu-
lus capitis infestation and varicella in a previously healthy
10-year-old girl. The child comes from a socially adjusted
family and resides in Dnipro.

On September 12, 2023, the twelfth day of varicella in-
fection, the parents consulted an infectious diseases specia-

Figure 1. Clinical manifestations of varicella and
pediculosis at the first consultation with infectious
diseases specialist: suppuration of viral exanthema
elements on the scalp and lice nits on the hair

list to determine the management for head lice infestation in
the child. The parents revealed pediculosis a week before the
varicella onset. They did not seek medical advice but used
combing and self-administered a treatment shampoo based
on a combination of clearol and dimethicone once, which
are topical pediculicides.

The parents consulted a pediatrician about their child’s
varicella infection. The pediatrician examined the child and
found no living lice, but nits were still present. The pediatri-
cian recommended outpatient observation, and treatment
of viral exanthema elements with fucorcinum, the aniline
alcohol-based dye, applications. According to the parents’
statement, the pediatrician did not give any advice on fever
management, so the parents self-prescribed ibuprofen.

Epidemiological investigation failed to identify sources
of varicella and pediculosis infection in the case. Parents
deny cases of these diseases in family members and other
close contacts.

The child’s life history suggests that she has no chronic
somatic, psychiatric, and infectious diseases, and is fully vac-
cinated according to the national immunization schedule.

Objectively, the child is well-appearing, with no systemic
symptoms. She complains of severe pruritus and pustules lo-
cated mainly in the scalp area. Examination of the trunk and
limbs revealed elements of viral exanthema in the regressive
phase (excoriations and desiccation). However, on the scalp
we detected purulent and ulcerated rash elements — follicu-
litis, and presence of lice eggs and nits on the hair (Fig. 1).

Considering the presence of varicella complication in a
form of secondary bacterial infection (folliculitis), we pre-
scribed a five-day course of antimicrobial treatment — oral
cefuroxime 30 mg/kg/day in two doses. For pediculosis,
ivermectin was given orally at a dose of 200 mcg/kg once.
In addition, we administered chloropyramine hydrochlo-
ride 12 mg daily in two doses to control pruritus while it is
present.

To prevent scalp trauma and dissemination of microbial
infection, hygiene measures were postponed until the third

Figure 2. Dynamics of clinical manifestations on
the scalp 7 days after the first dose of ivermectin
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day after ivermectin administration and the start of antibio-
tic therapy. Then, we advised careful daily mechanical re-
moval of lice and nits with a comb and local application of
0.05% chlorhexidine solution twice a day after showering.
Nail hygiene, washing and ironing of personal items, espe-
cially headgear, were mandatory recommendations.

On the seventh day after the first dose of ivermectin, no
lice, eggs or nits were found (Fig. 2).

Considering the history of the disease with an unknown
source of lice infestation, we decided to administer an addi-
tional dose of oral ivermectin (200 mcg/kg once). The child
tolerated ivermectin well, with no adverse reactions.

One week after the second dose of ivermectin, the scalp
area was completely clear from pediculosis signs.

At the control telephone visit two weeks after the second
dose of ivermectin, the parents reported no signs of pedicu-
losis in the girl and her family members. The child is clini-
cally healthy and has resumed the school attendance.

Three months after the end of treatment, the child’s pa-
rents reported no recurrent episodes of lice infestation. The
girl has developed some persistent cosmetic defects on the
scalp in the form of scarring. There is also a focus of recur-
rent local streptococcal infection on the scalp for which the
parents use topical antiseptics.

Discussion

This case illustrates how systemic deficiencies in the
organization of public health, particularly the lack of man-
datory varicella immunoprophylaxis in the pediatric popu-
lation, can lead to medical errors, complications, and un-
favorable disease course. Vaccination against varicella can
and should be recommended by health care providers as an
adjunct to vaccinations included in the national immuniza-
tion schedule. Unfortunately, the importance of informing
parents about the benefits and feasibility of extended child-
hood immunization and making such a recommendation is
not always appreciated by medical professionals. In addi-
tion, in the context of a humanitarian crisis, problems with
vaccine supply and access are likely.

Furthermore, the case highlights the potential preventa-
tive role of varicella vaccination in terms of complications.
Varicella zoster infection with an ongoing head lice infes-
tation led to the development of a third infection, namely
dermal microbial superinfection, caused by a damage to the
viral exanthema elements due to severe itching. This sub-
sequently led to long-term negative consequences such as
the formation of a permanent cosmetic skin defect in the
form of scarring and recurrent streptoderma in the area of
primary involvement.

Bacterial superinfection in varicella patients is most of-
ten caused by Strepfococcus pyogenes (group A hemolytic
Streptococcus) and potentially poses a threat of developing
purulent septic diseases (cellulitis and phlegmon, toxic
shock syndrome, sepsis, etc.) [6—8], thus requiring the use
of systemic antibacterial chemotherapy. Simultaneously,
the rampant antimicrobial resistance in microorganisms,
caused in part by the extensive use of antimicrobial agents,
has become an increasingly urgent global problem in recent
years, stressing the importance of their judicious adminis-
tration [9]. In this context, the emergence of such a disease

complication requiring the use of systemic antibacterial
medications, which could have been prevented with appro-
priate management, should be considered as a negative con-
sequence not only at the short-term individual level (for the
patient), but also at the long-term population level (for the
community as a whole) [9, 10].

The development of a secondary bacterial skin infection
in this case could also have been promoted by a suboptimal
parental choice of medication to reduce the child’s tem-
perature. In recent decades, a body of scientific evidence
has accumulated that links the use of non-steroidal anti-in-
flammatory drugs such as ibuprofen in Varicella zoster virus
infections with the development of microbial superinfec-
tion, including severe cutaneous forms [11—13]. Although
a number of official clinical guidelines and recommenda-
tions, including international ones, still do not explicitly
prohibit the use of ibuprofen for fever management in chil-
dren with Varicella zoster virus infections, acetaminophen
(paracetamol) is currently considered the optimal and safest
choice of antipyretic therapy in such case [14].

The use of topical agents to treat the exanthema ele-
ments in varicella deserves special attention. It should be
noted that until relatively recently, Ukraine had a protocol
for the diagnosis and treatment of varicella in children from
2004 (Order of the Ministry of Health of Ukraine No. 354),
which became invalid on September 1, 2023. This docu-
ment included recommendations on the treatment of rash
elements with aniline dyes. However, two clinical guidelines
on varicella approved by the Ministry of Health of Ukraine
in 2016 and 2017 remain in force [15, 16], recommending
the topical use of calamine-containing lotions instead to
reduce pruritus. From the perspective of current scientific
research, the use of aniline dyes for the treatment of vari-
cella rash has no evidence of efficacy and is not safe. Aniline
alcohol-based dyes do not prevent ectoparasitic and bacte-
rial superinfections. Moreover, they may exhibit transcuta-
neous systemic toxicity due to uncontrolled reabsorption of
chemical compounds when used on large areas of skin [17,
18], and they also have carcinogenic potential [19].

The above two examples of suboptimal drug selection
highlight the importance of education of the health care
providers and adult caregivers on optimal treatment prac-
tices. However, unfortunately, these areas of work can also
be difficult to address in the crisis contexts.

According to the national official guidelines on varicella
management, systemic antiviral chemotherapy (SAVCT),
which is limited to acyclovir in pediatric practice in Ukraine,
is not routinely administered in immunocompetent children
aged 2—12 years [15, 16]. This approach is based on several
arguments. Firstly, SAVCT does not lead to viral elimina-
tion, but is used to reduce the risk of severe disease, compli-
cations, and fatal outcome, while the course of varicella in
this age group is favorable in most cases. In addition, the ad-
ministration of SAVCT is associated with potential risks of
adverse events and an increase in treatment costs, which, in
the absence of mandatory immunoprophylaxis, represents a
permanent economic burden on society. However, none of
the national guidelines discusses the rationale of prescrib-
ing SAVCT to children with infectious and non-infectious
inflammatory skin diseases other than atopy [15], and in
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case of difficult sanitary and hygienic conditions (crow-
ding, evacuation, impossibility of personal hygiene, etc.).
It should be noted that currently, there is still modest high-
quality evidence on the efficacy of oral acyclovir in preven-
ting cutaneous complications associated with varicella [20].
Simultaneously, several international guidelines consider
broader indications for acyclovir in varicella. In particular,
the American Academy of Pediatrics considers any chronic
skin disease to be a risk factor for a severe course of varicella
and therefore recommends oral acyclovir therapy for this
group of patients [21—23].

Regarding Pediculus capitis infestation, it is useful to
note that therapy of pediculosis is focused on two objects:
the infected person as the sole source of infection and abio-
tic one (clothing, premises, household items) as a factor of
pathogen transfer. Therapeutic measures for humans in-
clude the simultaneous application of physical/mechanical
actions and pharmacological agents (pediculicides). The
non-pharmacological (mechanical) pediculosis treatment
implies combing with a thick comb to remove lice, eggs, and
nits, haircut, or shaving.

Pediculicides are classified according to their mecha-
nism of action as insecticides (pyrethrins, pyrethroids,
organophosphates, carbamate, dihydroavermectin) and
agents with a purely physical mechanism of action (topical
occlusive agents), which act through dehydrating the lice or
blocking their respiration (e.g. a combination of clearol/di-
methicone compounds). Pediculicides are available in the
form of topical preparations (creams, shampoos, soaps) and
systemic medications (SAPCT agents).

In case of microbial superinfection or varicella, the ad-
ministration of topical pediculicides with any mechanism
of action may be potentially dangerous as it may contribute
to further spread of skin inflammation and dissemination of
bacterial infection.

In addition, during humanitarian emergencies, adverse
social and living conditions (evacuation, bomb shelters,
etc.) may pose certain difficulties in the use of topical pe-
diculicides, mainly due to an impaired access to water and
hygienic showers. Non-pharmacological pediculosis treat-
ment may also be complicated in such environments. Ac-
cordingly, the use of systemic pediculicides appears the most
rational tactics in such unfavorable context.

Butadione is the only agent listed as a pediculicide of
the SAPCT group in the Order of the Ministry of Health of
Ukraine No. 38 dated March 28, 1994 “Organization and
implementation of measures to combat pediculosis”. Buta-
dione is characterized by a wide range of adverse reactions
but lacks evidence of efficacy and safety. It is therefore not
used in pediatric practice.

Instead, ivermectin, another medication from the
SAPCT group, is currently available for treatment of pe-
diculosis in international clinical practice. Ivermectin when
administered orally has shown high efficacy in eliminating
head lice infestations, including in case of multidrug-resis-
tant ectoparasites and in difficult-to-treat pediculosis [24].
Multiple studies, most of which enrolled children aged 5—15
years, have estimated the parasite clearance rate at 93—97 %
7—15 days after oral ivermectin treatment [25—27]. Overall,
the clinical research findings to date, although not defini-

tive, suggest that oral ivermectin is non-inferior or superior
to other topical treatment for head lice infestation, while be-
ing well tolerated and favorably perceived by patients and
caregivers [28].

Ivermectin when administered orally demonstrates para-
lyzing effect on Pediculus humanus capitis. Ivermectin enters
the body of the louse through the human blood on which the
parasite feeds. The optimal regimen for ivermectin has not
been definitively ascertained, but the drug is usually given at
a single dose of 200 mcg/kg [29]. In some cases, a second
dose is required to ensure complete eradication, given at in-
tervals of 7—10 days [27]. The drug is not recommended for
use in children weighing less than 15 kg [29].

However, ivermectin is not currently licensed as a pe-
diculicide in Ukraine. In the National List of Essential
Medicines approved by the CMU Resolution No. 333 da-
ted March 25, 2009 (as amended by the CMU Resolution
No. 1081 dated December 13, 2017), it is included only as
an antimalarial drug. Therefore, in this clinical case, we ad-
ministered oral ivermectin in the treatment of pediculosis
for indications that are not officially registered in the coun-
try (off-label use). This decision was made because using
topical pediculicides was problematic due to the presence
of pustular rash elements on the scalp (folliculitis), which
occurred as a complication of varicella infection. We justi-
fied the rationale for the choice, informed the parents and
obtained their consent for the use of the given treatment.

Since ivermectin as a SAPCT medication is not routine-
ly used in Ukraine, the preserved susceptibility of Pediculus
capitis is expected. The aforementioned is extremely impor-
tant considering the continuing humanitarian crisis caused
by the ongoing war waged by the russian federation against
Ukraine.

Conclusions

1. To reduce the risk of varicella complications and con-
trol epidemic processes, integrating varicella vaccination
into the national immunization schedule is recommended
for state regulatory health authorities. In the meantime,
health care providers should actively educate parents about
the benefits of extended vaccination schedule and recom-
mend varicella vaccination when the vaccine is available.

2. Prescribing systemic treatment with acyclovir and
other anti-herpetic drugs in immunocompetent patients
with varicella and concomitant ectoparasitic infection (Pe-
diculus capitis, scabies, bed bug and flea bites, etc.) should
be considered a rational tactic to reduce the risk of microbial
superinfection.

3. Oral ivermectin should be considered as a the first-
line treatment for pediculosis when topical pediculicides
cannot be utilized.

4. State authorities regulating the use of pharmacologi-
cal products in clinical medicine should register oral iver-
mectin as a medication for pediculosis, since ivermectin is
the only available SAPCT agent.
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LBapauska O.B., MaspyteHkos B.B., CesiteHko T.B., SIkyHiHa O.M.

AHIMPOBChKA ASPXKQABH MEANYHV YHIBEPCUTET, M. AHIMPO, YkpQiHa

BrnaAoK Nnoe AHOHOI iHpeKLii Ne AUKYAbO3Y TA BITPSHOI BiCNN B AUTUHM:
MATAHHS PALLIOHOABHOIO MEHEAXKMEHTY

Pesiome. Ilenukynbo3 Ta BiTpsiHa Bicna, MOLIMpPEHi B AiTeit, 3a-
3BUYAll HE CTAHOBJIATh 3HAYHUX TTPOOJIEM JIJIST TiarTHOCTUKM Ta JTi-
KyBaHHsA. OmHaK ITOBHOMAcINTaOHa BilfHa, 110 TPUBA€E B YKpaiHi,
npu3Bea 10 CePO3HMX TyMaHiTApHUX HACIIKiB, BKJIIOYHO 3 Ma-
COBOIO MIrpali€lo Ta MOIIKOMXKEHHIM iH(PPaCTPYKTypU CUCTEMU
OXOPOHM 3M0pOB’sl. 3a TaKMX YMOB CTaHAAPTHI METOIM JIiKyBaH-
HsI, 30KpeMa i30JIs11is Ta TiTi€eHIYHi 3aX0a1, MOXYTh OYTU HEe3Iili-
cHeHuMM. Lli BUKJIMKU MiIKpecaiol0Th HEOOXiTHICTh amamTallii
cTpaTeriii BeneHHs Mali€HTiB 10 KpU30BUX yMOB. HaBeneHo Bu-
MagoK MOENHAHOI iH(eKLii FOJOBHOTO MEAMKYIbO3Y Ta BiTPSIHOT
BiCITM, YCKJIamHEHOI (POTIKYIIITOM, Y paHillle 3M10poBoi AUTUHU 10
pokiB. [lennKynb03 BUSIBJIEHO 0aTbKaMU 3a THXKIEHD /10 3aXBOPIO-
BaHHSI Ha BITPsIHY BiCIly, BOHM CaMOCTIi{HO OJIHOPA30BO 3aCTOCY-
BaJIM MiCLIEBUI1 aHTUIEANKYTbO3HUI 3aciO Ha OCHOBI Kjeapody i
nuMeTukoHy. Ha 12-i1 meHb 3aXBOpIOBaHHS Ha BITPSIHY BicIly MU
TMOMITWJIY THiliHi €IeMEHTH BUCUITY HA BOJIOCUCTIl YaCTHHI TOJI0-
BM, CWJIbHUIA CBEPOiX, HASIBHICTh SIELb BOLLEH Ta THUI. 3 OLJISILY
Ha (poJTiKyJIIT, 1110 YCKJIaAHIOBAB 3aCTOCYBAHHSI TOTIIYHUX TISIAKY-
JIIUAIB Ta Tiri€eHIiYHUX MPOLEeayp, BUMAMOK IMOTpeOyBaB iHAUBI-
NyalqbHOTO Miaxoay 1o Tepamnii. OcTaHHil BKJIIoYaB 11eypoKCUM
MepopaIbHO IS JIIKyBaHHS OaKTepiabHOI cyrepiHdexilii Ta 1Bi
03U iBEpMEKTHHY TIEpOPaJIbHO UISI JIIKyBaHHS TIEIUKYIbO3y —
mo 200 MKT/KT 3 iHTEpBAJIOM Y TIKACHB, a TAKOX XJIOPOIipaMi-

Hy TiIpOXJOpUA ISl 3MEHILEHHs cBepOexy. Crparerisi npuBe-
Jla 10 JKBifauii neaukynbo3y 06e3 po3BUTKY MOOIYHUX eeKTiB.
Lleii BUIIAIOK iLTIOCTPYE TOCTPY IMOTPEOY B OHOBJICHHI KIIHIYHUX
MPOTOKOJIiB Ta HaBYaHHI MEAMYHMX MPalLiBHUKIB ONTUMAIbHUM
MeTO/IaM JIiKyBaHHsI, 0COOJMBO B KpU30BUX yMoBax. [loeaHaHHs
BITPSIHOI BiCTIM Ta NMEAMKYJIbO3Y MPU3BEJIO 10 PO3BUTKY OakTe-
piajnbHOI cymepiHdeKIrii, 0 moTpedyBajla CUCTEMHOI aHTH0i0-
TukKoTreparii. KiiHiuyHi mocimkeHHs MiaATBEPIXKYIOTh e(PEKTUB-
HiCTb MEPOpPaTbHOrO iBEPMEKTUHY JJIsl JIIKYBaHHS MEAUKYIbO3Y
y BUMNAAKax, KOJM MiCLEBi MEAUKYTILMIN HE MOXYTb OYyTU BU-
KopucTaHi. JIyst 3armobiraHHsT YCKJIAgHEHHSIM BITPSIHOI BicIid Ta
KOHTPOJIIO €MieMiYHUX MPOLECiB PEKOMEHIYEThCS iIHTErpyBaTH
BaKIMHALIiIO MPOTHU BITPSIHOI BiCIY 10 HALlIOHAJILHOTO KaJleHaapst
uieruieHb. KpiM Toro, y Bunaakax rnoefHaHHs BiTpSHOI Bicru Ta
eKToIapa3suTapHuX iHMOEKIIiN CITI pO3IISTHYTA MOXIIUBICTh CHUC-
TEMHOTO JIiIKyBaHHSI MPOTUBIPYCHUMM Ta MPOTUNAPA3UTAPHUMU
npenapaTamy, TaKUMM SIK allMKJIOBIp Ta iBEpMEKTUH, JUISI MiHi-
Mi3auii pu3uky cynepindexuii. Mu BBaxkaeMO JOLIBHOIO Aep-
JKaBHY PEECTpALIilo MepopabHOTO iBEPMEKTHUHY IUIS JTIKYBaHHSI
MeIUKYJIb03Y, 11100 (hopMasizyBaTy HOro BUKOPUCTAHHS B KJTiHiu-
Hill TpaKTuLLi.

Ki1104oBi c10Ba: BiTpsiHa Bicna; MeAMKy/Ib03; JTiKyBaHHS; alyi-
KJIOBip; iBEpPMEKTUH; TiTH
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BipyCHi NHEBMOHIi Y AiTen AOLUKIAbHOrO BiKY:
OKTYOAbHI ACNEeKTU KAIHIKO-NAPAKAIHIYHOI
AIOrHOCTUKU TA AIKYBOHHS

Pestome. Axmyaavnicmo. Cmammsa npucesuena akmyansuum npobaemam ingexmonoeii i nediampii — eipycnum
nHeeMoHiaM. BipycHi ingekyii moxcyms 6ymu npuHuHO0 YUCAEHHUX NOPYULeHb OPeAHI3MY, npome YCKAAOHeHHs 3 O0KY
QuUXanbHUuX WASXi6 € HAUbAbW nowuUpeHuMlU, 0co0augo y dimell dowkinbHoeo 6iky. Mema: na ocnosi y3azanbHeHHs
HaA6HOI Aimepamypu nooamu KAIHIKO-napaKAiniuni 0ocobaugocmi ma Aiky8aHHs NHe8MOHIl, BUKAUKAHUX NOUWUPEHUMU
gipycHumu 30y0HuKamu y dimeil dowkinohozo éiky. Mamepiaau ma memoou. PozeasHymo i npoaHanizoeano cyacHi
imuusHAHI ma 3apy0ixncHi AimepamypHi 0xcepeaa w000 KAIHIKO-NAPaKAiHiYHOT diaeHoCmuKY ma AiKY8aHHs NHe8MOo-
Hill, BUKAUKAHUX NOWUPEHUMU 8IpYCHUMU 30y0HUKamu. /i nowyky aimepamypHux dxcepen us4aiucy 6a3u 0aHux
Web of Science, Scopus, PubMed, Google Scholar. [Ipu eusnauenni pexkomenoauiit 63amo 0o yeaeu Hogy eepcito Mixc-
HapodHoi Kaacugikauii xeopod — 11 ma pezyssmamu npocneKmugHUX i pempocneKmueHux 00CAi0%ceHb, npogedeHux
ocmannimu poxamu. Pesyabmamu. Hasedeno cyuacui endemionoeiuni ma emiono2iuni 0ari uy000 6IpyCHUX NHEEMOHIL
y dimeii, akmyanizoeana ix mepminono2iuHa 6a3a, wo CHPUsLE 3aKpinieHHIo bo2o 0iaeHO3y 8 NediampuyHili npaKmuyi.
Y konmercmi npobaemu, Ha 0CHOBI aHanizy pe3yabmamie 6aeamoyeHmposoo pempocneKmueHo20 00CmelceHts, Ha-
6e0deHi 6IOMIHHOCMI 6 KAIHIYHUX NPOs6ax, 1a00PAMOPHUX NOKAZHUKAX MA Pe3yAbmamax i3yanizayii npu nHeGMoHIsX,
BUKAUKAHUX NOWUPEeHUMU 8IpYyCHUMU 30y0HUKamu. Buceimaeno kainiuni npedukmopu HaseHocmi KoiHpeKyii Miko-
naazmu ma emopuHHoi bakmepianvHoi ingekuii. Pexomendosano 6inbuwr wupoke 8npoeadiceHHs Cy4acHuUx memooie
emionoeiuHoi diaecHocmuku uepe3 NOMeHyian UCOKOI Yacmku CynymHix ingekuyiii y dimeil 3 8ipyCHON NHEBMOHICEIO.
Poszensymo numanns AiKyeanns nHeemoniil y dimeil dowiinbHoeo 6iky. Bucnoeku. Pesyasvmamu npogedernoco ana-
203y 00TpYHMOBYIOMb HAAGHICIb CYMMEBOI 3anedcHoCmi Midic eudamu 30y0HuKa i ocobaugocmamu nepeodiey 8ipycHoi
NnHeeMOHII' y dimell DOWKINbHO20 8IKY, nidsuwyoms eghekmusricms oughepeHyianbHoi diaeHOCMUKY Pi3HUX KATHIYHUX
ghenomunie ma ouinky aabopamopHoi akmuenocmi 3axeoproganns. Lli dani, 3 eucokum cmynenem gipocionocmi, 0o-
nomocyms 3abeznedumu UOIp ONMUMAanIbHoi cmapmoegoi mepanii, npoeHozyeamu nepebie 3aX60pHOBAHHSA | gUpiUMU
nUManHs wo0o HeodXioHocmi eocnimanizayii.

KnwouoBi ciioBa: o2140; nneemonis; adenogipycna; pecnipamopro-cunyumiatbna; epunosna; napazpunosua; oia-
2Hocmuka; oimu

Bctyn

3pocTarpya poJib BipyCHUX 30yIHUKIB Y PO3BUTKY ITHEB-
MOHIi y [iTell Ta 30iIblIeHHST BUSIBASHHS BipyCHUX KOiH-
dexiiiii i 6aKkTepiaIbHUX YCKJIaAHEHb y IiTell 3 BipyCHOIO
MMHEBMOHI€I0 3yMOBJIIOIOTh HEOOXiTHICTh OiJIbIII BUCOKOTO
iHAEKCY IMiT03pM Ta paHHbOI iX ineHTHdiKarii [1].

BripoBamxeHHst 3 2000 poky MOJEKYISIPHUX TECTiB MO-
KazaJio, 110 PoJib BipyCiB y pO3BUTKY ITHEBMOHII Oys1a HeI0-

ouiHeHa [2]. IlpakTmaHo Bci BipyCHiI areHTH MOXYTh OyTH
€TIOJIOTIYHNM (DAaKTOPOM PO3BUTKY ITHEBMOHII 32 YMOBHU iX
JIOCTaTHBOI BipyJIEeHTHOCTI, TUTPY, BiATIOBIIHOTO CTaHy Opra-
HizMy. OHaK BU3HAYEHHS €Ti0JI0Til MHEBMOHI1 3aIMIIAETHCS
Mpo0JIeMOI0, OCOOJIMBO Y AiTeil paHHbOrO BiKY. Lle 3HaUuHOIO
MipoOI0 TOB’sI3aHO 3i 300pOM 3pa3KiB, a TAKOX iHTepIipeTa-
11i€10 HAsSIBHOCTI MATOTeHIB K MPUUYMHHO-3HAYYIIUX Y PO3-
BUTKY ITHeBMOHii [3]. Ha choromHi mmpoko o6roBoproThest
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MUTAHHS 1IOAO0 KJIiHiYHMX IpPOSIBiB BipyCHMUX ITHEBMOHIIA,
BUKJIMKAHUX Pi3HUMU TUIIAMU PECIipaTOpHMX BipyciB, Ta
PO3pOOKM KJTiHIKO-MapaKIiHiYHUX KpuTepiiB. OCHOBHUMU
O3HaKaMH, 1110 KJIiHIYHO BiIPI3HSIOTh Pi3HI BUIM BipYyCHUX
MMHEBMOHIl, € HasIBHICTb CrielM(iuHMX, XapaKTEepHUX ISt
MEeBHUX TUITIB BipyCiB M03ajereHeBUX CUMIITOMIB.

Xoua BipycHa ITHEBMOHIsI € IOOPOSIKICHUM camM000-
MEXEHUM 3aXBOPIOBAHHSIM, OAHAK Ha ii TJIi MOXYTb PO3-
BUBaTbCs KOiH(EKIIisT Ta OakTepialbHi yCKIagHEHHS. Y
1IbOMY BUTIAJIKy 3aXBOPIOBaHHS CTa€ pepakTepHUM JI0 Jii-
KyBaHHs, HeOe3neuYHuM IJis1 >KUTT [4]. BipycHi mHeBMOHi1
3a3BMYAll MAIOTh HETSKKUI Mepelir, ajie BipycHa MHEBMO-
Hisl € BUCOKOJAMHAMIUYHOIO MATOJIOTI€I0 i CUMIITOMU 3aXBO-
PIOBaHHSI MOXYTbh iCTOTHO 3MiHIOBAaTUCh BXe uepe3 12—24
TOIMHMU, 110 MOTpedye MaKCUMaJIbHOI yBaru Ta KJIiHiYHOTO
MMCJIEHHS Jlikapsi aMOy1aTOPHOI TPaKTUKMU [5].

Y nocTymHil giTepaTypi BiACyTHI Cy4acHi AiarHOCTUYHI
KpUTEpil BipyCHOI MHEBMOHIi y IiTeil, 3yMOBJIEHOT Pi3HUMM
TUIIaMH BipyciB. JloTenep MmoBHOIO Mipoio He BCTAHOBJIEHO
MPUYMHU Ta NaTodi3ioNoriyHi MexaHi3Mu, 110 BEAYTh 10
0COOIMBOCTEH 1i ITepeOiry, 3pOCTaHHS TSKKUX YCKJIATHEHD.

MeTa: Ha OCHOBI y3arajJbHEHHS CyJacHMX JITepaTyp-
HUX JaHUX MOJATU KJIiHiKO-MapakIiHiuHi 0COOJMBOCTI Ta
JIIKyBaHHSI THEBMOHIli, BUKJIMKAHUX ITOLIMPEHUMMU Bipyc-
HUMU 30yTHUKAMU y AiTel TOILIKIJIBHOIO BiKY.

PosrisiHyTo i mpoaHatizoBaHO CyyacHi BITYM3HSIHI Ta 3a-
PpyOiXHi JliTepaTypHi [xkepesia LOoA0 KJIiHIKO-NapakJIiHiYHOI
JIarHOCTUKY Ta JIIKyBaHHSI TTHEBMOHI1, BUKJIMKAHOI MOIIN-
PEHUMM BipyCHUMM 30yaHUKamu. [T MOIIyKy JlitepaTyp-
HUX JKepeJT BUBYAIMCh 0a3u nanux Web of Science, Scopus,
PubMed, Google Scholar. [1pn Bu3Ha4eHHi peKOMeHIALIii
B3STO JI0 yBaru HOBY Bepcito MixHapoaHoi Kiacudikartii
XxBOpoO — 11 Ta pe3ynsTaTé IMPOCIIEKTUBHUX i PETPOCIICK-
TUBHUX IOCJTIKEHb, TPOBEICHUX OCTAHHIMU POKaMU.

EniaemioAoria Ta etioAoris
BiPYCHMX NMHEBMOHIN

BuzHaueHHsI Ta 1iKyBaHHSI MO3a/liKapHSIHOI THEBMOHii
y AiTeit 3aJIEXXUTh Bill KIIIHIYHUX YMOB. ¥ KpaiHax, e MeTO-
IIA Bizyastizallii He MOXYTb OyTH BUKOPMCTaHi peryasipHo,
BOO3 Bu3Havae HETSKKY IMTHEBMOHIIO SIK Kallle/b, YTPY/I-
HEeHe JMXaHHSI, TaxilmHoe a00 BTSITHEHHS TPYIHOI KJIITKHU.
[THeBMOHIsI, 1IT0 Ma€ TaKi MPOSIBU, MOXeE JIIKYBaTUCh aM-
OynatopHo. it 3 IMMU CUMNTOMaMHu Ta TMOB’SI3aHUMU
3 HUMHU «3araJIbHUMU O3HaKaMU HeOe3IMeKu», 10 PO3BU-
BalOThCS 3a HAsIBHOCTI PECIipaTOPHOTO AUCTPECY, BBaXKa-
IOThCSI TAKUMU, 110 MAIOTh TSKKY ITHEBMOHI0. ToMy Takum
IIiTSIM PEKOMEHIYEThCs TocIiTamizamisa. HeszanexHo Bif
KJIIHIYHMX YMOB, O3HaKH PECIipaTOPHOIrO IUCTPECY y diTeit
€ BaXJIMBOIO YACTUHOIO OL[IHKHU 1 BKJIIOYAIOTh BIKOBE TaxXi-
MHOE, 33UIIKY, BTTHEHHS MOJATIUBUX AISTHOK TPYAHOT
KJIITKM, pO3IyBaHHSI KPWJI HOCA, alTHOE, 3MiHY TICUXiYHOTO
cTaHy abo CTiliKy rimokceMiio (HacudeHHs KucHeM < 90 %
MpY TUXaHHi KIMHaTHUM MOBIiTpsaM) [6]. BincyTHicTh wiT-
KOr0 BCTaHOBJIEHOTO BM3HAYEHHSI ITHEBMOHII MOPOIKYE
pi3HOMAaHITTS B iHTepmpeTallil TepMmiHiB. ToMy HasIBHICTb
iH(EKIITHOTO areHTa € KpUTePieM, 110 JO3BOJISIE BiTOKpe-
MUTH ITHEBMOHII Bif iHIIMX cTaHiB. TepMiH «ITHEBMOHIT»
O3Hava€ HeiHdeKiiiHi 3amajbHi IPOLeCH B JIETEHEBii
TKaHMHI, a «ITHEBMOHisI» — iH(peKiiHi [7].

3aBAsKM yCIliXaM BipycoJoTii poJib BipyCiB SIK iH(eK-
LIIAHKX areHTiB cTaja 0e3MepeyHolo, a BipycHa ITHEBMOHIs
yBiiiia 1o MixxHaponHoi Kitacudikarlii xBopoo 11-ro me-
pernsany (MKX-11) [8]. [TpakTuuHO BCi BipyCHi areHTH MO-
KYTb OYTH eTioJIoriyHUM (haKTOpOM BUHUKHEHHSI THEBMO-
Hii. 3rimHO 3 HOBOO Bepcieto MKX-11 BipycHi MHeBMOHi1
yBililM 10 12-ro po3niny «XBopoOUu OpraHiB MUXaHHS».

Kaacugpixauis éipycrnux nneemoniii

CA40.1 BipycHa mHeBMOHis

CA40.10 ITHeBMOHIs1, BUKIMKaHA aeHOBipyCOM

CA40.11 IlHeBMOHIsI, BUKJIMKaHA PeCIlipaTOPHO-CUH-
LIUTiaJJbHUM BipycoM

CAA40.12 ITHeBMOHIsI, BUKJIMKAHA BipycOM Naparpuiy

CAA40.13 ITHeBMOHisI, BUKJIMKaHa METAaITHEBMOBipycOM
JOAVNHU

CA40.1Y TTHeBMOHIsI, BUKJIMKAHA iHIIUM YyTOYHEHUM
Bipycom

CAA40.1Z BipycHa ITHEBMOHisI HEyTOUHEHA

[THeBMOHISI, BUKJIMKAHA BipyCOM T'PUITY, HOBOIO KOPO-
HaBipyCHOIO iH(EKIIi€10, HaBeAeHAa y BiIIIOBITHNX HO30JI0-
riunux dpopmax: 09—11; U07.1-07.2.

MKX-11 npornoHye 10TpUMyBaTUCh IIPUHIIUIIIB YiTKO-
ro ¢oopMyBaHHSI KJIiHIYHOTO iarHO3y i3 3a3HAYE€HHSIM:

— T03aJ1iKapHSIHOTO/BHYTPILLIHBOIIKAPHSTHOTO CTATYCY;

— €TiOJIOTIYHOTO areHTa i3 3a3HaY€HHSIM METOIUKU BU-
SIBJICHHSI

— 00cTy Ta JJoKaJli3allii ypaXXeHHs JIereHeBO1 TKAHWHU

— XapakTepy rnepeOiry JiereHeBUX Ta I03aJIereHEeBUX
YCKJIaIHEHD.

B ocHOBIi pO3BUTKY BipyCHO1 THEBMOHII JIEXKUTb iHTEP-
cTuuiagbHe 3anajeHHs. [IpoHuKHeHHs BipyCiB B albBeO-
JIV TIPU3BOAUTH 0 X PYWHYBaHHS i BTpaTu cypdhakTaHTa.
Po3BuBaeThCsl maTosI0TiYHA Tinepriaparailis iHTEPCTUIIIIO
JIeTeHb, siKa Iepelkomkae nudysii rasis y jJereHsx. Bim-
OyBa€eTHCS MOPYILIEHHST TUDY3iiHMX BIaCTUBOCTE! alibBe-
OJISIPHO-KAMJISIPHOI MeMOpaHu, 1110 Bele A0 30iJbIIEeHHS
Pi3HUII MiX MapuiaJbHAUM TMCKOM B aJbBEOJIIPHOMY rasi
Ta Oro Harpy>XeHHSM Y KiHIIeBili YaCTUHI JIereHeBUX Ka-
MJIApiB, po3Jjaay BEHTWISLIHO-TIepdy3iiiHOTO CHiBBi/I-
HOILIEHHSI i apTepiajbHOI Tirnmokcemii [9].

[lepBuHHA BipycHa MHEBMOHisSI PO3BUBAETHCS Yepe3
2—3 mHi micig moJaTKy BipycHOI iH(eKIIii, BTopuHHa, Bi-
pycHO-0akTepiajibHa, B OCHOBHOMY JMAiaTHOCTYETbCSI Ha
7-my — 10-Ty m1o0y. Po3BUTKY GakTepiaaibHUX YCKIIaZHEHb
CIpusie BUKJIMKAHa BipyCHOIO iH(EKIIi€I0 AeermiTeni3allis
IMXaJbHUX IIJILXiB, sIKA IMiABUILYE PU3UK OaKTepialbHOL
KosoHi3alii. [IpoBeaeHi ocTaHHIMM poKaMU JOCiIKEHHS
3’sICyBaJid 3MiHU B MiKp00OiOMi HOCOTJIOTKH, 1110 CITPUSIOThH
iH(EKILiSIM HUKHIX IuXanbHuX sixis [10].

¥ 2014—2016 pokax y pecripaTopHOMY BiaaijeHHi YHi-
BepcuTeTy Masnaiisii 0y10 mpoBeieHe KOMIUIEKCHE MiKpo-
GioJyioriyHe mocCiimkeHHs niteir Bikom Bim 1 micsus mo 5
POKIiB, sIKi OyJIM TOCITiTali30BaHi 3 TSXKKOIO ITHEBMOHIEIO.
TTatorenu 6ynu BusiBneHi y 62,0 % manieHTiB. AHami3 pe-
3yJIBTATIB MPOBENEHOTO JOCTIHKEHHST TToKasas, 1o 25 %
JiTeil Manu 6akTepiajabHy THEBMOHI0, 23,7 % — i30/1bOBa-
Hy BipycHy, a B 13,3 % crioctepiraiach KoiHdeKIlis Bipyc +
Oakrepid. HaitmommpeHimmmu 6akrepisiMu (oKpemMo abo
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3 Bipycamu) oyiau H. influenzae, S. aureus, S. pneumoniae,
BipycaMu — puHOBipyc, MertamHeBMmoBipyc (hMPN) i
pecniparopHo-cuHIUTianbHUl Bipyc (RSV). MHOXUHHI
Bipycu BumisieHi y 12,7 % mamientiB [11]. B iHmmx xmi-
HIYHUX JOCHIIKEHHSX 3a BUIOBUMU XapaKTEPUCTUKAMM
nepeBaxanu ageHoBipyc (AdV), RSV, Bipycu rpumy A i
B Ta maparpumny. ¥ npocrnekTuBHOMY KOTOPTHOMY JIOCJTi-
IKeHHi, ipoBeneHomy B 13 nikapHsx KoaymoOii 3 cepriHs
2011 mmo Bepecenb 2012 poky cepen 525 miteil, XBopux Ha
MHEeBMOHIIO, MPUHAWMHI OIVMH MiKpOOpraHi3M OyB iIeHTH-
dixoBanuit y 84,0 % nireit, y 61,0 % BoHM Oyiu 3Mila-
Hoi eTiosorii, 72,0 % Manu OAMH pecIipaTOpHUil Bipyc,
28,0 % — tunosi Gakrepii Ta 21,0 % — arunosi. Pecmi-
PaTOPHO-CUHUMTIATbHUI Bipyc, Maparpuili, PUHOBIpYC,
rpun, Mycoplasma pneumoniae, aneHoBipyc i Streptococcus
pneumoniae 6y HAUMOIIUPEHIILIMMU 30y THUKAMHU 032~
JIiIKapHSIHOI THEBMOHii. PecripaTopHO-CUMHUINTIaIbHUIA Bi-
pyc 4acrTilie 3ycTpidaBcs y IiTeil BiKoM I0 2 POKiB Ta IIpu
TSDKKiil mTHeBMOHii [12].

ITpotsirom 2018—2022 pp. y MeanuyHOMY LIEHTpi «€BpO-
nmab» Ta 2 KiiHivHUX JikapHsax (M. KuiB, Ykpaina) mocii-
JIKEHO eTiOJIOTiI0 IMo3ajliKapHsIHOI MTHeBMOHIL y 175 miTeit.
Bipycni Ta OakrtepianbHi 30yIHUKM BUSIBISUIM 3a HOIIO-
MOTOIO IOJIiMEpa3HOi JIAHIIOTOBOI peakllii, iMyHOXpoMma-
TorpaiuHoro metony. IlomupeHicTh BipyCHOI MHEBMOHIi
cepell 3arajbHOI KiJIbKOCTI BUMaAKiB MHEBMOHIl y Kuesi
npotsarom 2018—2022 pokis ctanosuna 78,9 %. Tpuausath
cim (21,1 %) BunanmkiB mo3ajikKapHSHOI MTHEBMOHIi OyIun
kiacudikoBaHi sk 6akTepiasibHi. HaliOiabII mommpeHuMmn
OyJIM pecripaTopHO-CHUHIMTIANbHIH Bipyc (18,1 %), MmeTa-
mHeBMoBipyc (13,0 %), anenosipyc (10,1 %), Bipyc mapa-
rpuny (10,1 %). IHmumMu 30yaHUKaMU OyJIU Bipyc IpUITY
tuny A (7,2 %), punosipyc (5,0 %), 6oxasipyc (2,9 %),
SARS-CoV-2 (1,4 %) Ta Bipyc kopy (1,4 %) [13].

Crin 3a3HaYMTH, 11O BUSBISHHS BipyCiB y BEPXHIX O1-
XaJIbHUX 1ILJIXaX HE O3HA4Ya€, 1[0 BOHU € MPUUUHOIO PO3-
BUTKY ITHEBMOHi1. HasiBHICTb BipyCiB y BepXHiX TUXaJIbHUX
LIJTISIXaX MOXE CBiMYMUTH MPO iX KOJOHI3allilo, a TAKOX TPU-
BaJie BUIJIGHHS y JiTedl 3 ociabieHuM iMyHiteTom [14].
Haii6inpury niarHoCTMYHY LiHHICTH MaloTh Metoau [1JIP
MOKPOTUHHS i imyHO(MepMmeHTHMIT aHani3 (IMA) cuposar-
K1 KpoBi. Hait6inb1i1 oriepaTUBHUM METOIOM, 110 TO3BOJISIE
BCTaHOBUTH €TiOJIOTIIO MPOTSTOM 15 XBUJIMH, € iIMyHOXPO-
MarorpadiyHi TECTU TPU AOCIIIKEHHI HOCOTJIOTKOBOTO
acIipary Ul BUSIBJICHHSI aHTUTEHIB Bipycy TPUITY Tpynu A
i B, AdV, RSV.

JliarHOCTMYHE TeCTyBaHHs Ma€ OyTU 30CepelkeHe Ha
IITSIX, SIKi MAlOTh CepeHiil 800 BUCOKMIA pU3UK BUSIBJICHHS
30yaHMKa (OCHa0JeHHs IMYHITeTYy, YCKjiaJiHeHa IMHEeBMO-
HisT) a00 B SAKUX Pe3yJbTaTH MiarHOCTUYHOIO TECTYBaHHS
3MiHATh TAKTMKY JIiKyBaHHS (HampuKiaa, cepenHiii abo
BUCOKMI pu3uK M. pneumoniae) [15].

Pe3yAbTaOTM T OGrOBOPEHHS
OCco6AMBOCTI KAIHIYHOro nepeobiry MHEeBMOHIH,
BUKAUKQHUX MOLUMPEHUMMU PECPATOPHUMMN
Bipycamu

ITposenene B 2019—2020 pp. B Kurai petpocnekTuBHe
0araTOLEHTPOBE KOTOPTHE AOCIIIKEHHS CIIPUSIO OiNIbIIT
IIMOOKOMY PO3YMIiHHIO KIiHIYHUX IIPOSBIB BipyCHHUX

ITHEBMOHIH y AiTell MePIINX 5 POKiB KUTTS, COPUUMHEHUX
Haioinbl nomupeHumMu Bipycamu (RSV, rpuny A i B, na-
parpury ta AdV). O6ctexeHo 244 nutunu. [IpoBeneHo ja-
OopaTopHe TecTyBaHHsI Ha Bipycu (Bipyc abo BipyCHUI aH-
TUTEH) y 3pa3Kax i3 BEepXHiX IMXaJIbHUX IUISIXiB (acmipaTu
i3 HOCOTJIOTKM) Ta HYXKHIX JUXaTbHUX HUISIXiB (iHIyKOBaHE
MOKPOTHHHSI) 32 JIOTIOMOTOO TTOCIBY, iMyHO(JIFOOPECIIEHT-
HOI MiKpOCKOITii 200 MOJIEKYJISIPHO-/1iarHOCTUYHUX TECTIB,
a TaKOX BU3HAYEHHSI aHTUTLN Y 3pa3KaX CUPOBATKK KPOBi.
[lepeBaxHy KilIbKiCTh 0OCTEKEHUX CTAHOBUJIM HIiTH 3 Bi-
PYCHOIO ITHEBMOHi€0, cripuunHeHoo RSV (54,5 %), pin-
e Bipycom rpuny A i B (23,4 %), naparpuny (11,9 %) Ta
aneHoBipycom (10,3 %), 1110, iMOBIpHO, MOXHA MTOSICHUTHU
erifieMioNoriYyHnM IepiogoM obcTexxeHHs [16].

OCHOBHMMU KJIIHIYHUMU TIPOSIBAMU BipYCHUX ITHEB-
MOHI1 Oyr TMXoMaHKa i Kamesab. JInxomaHka Oyna xapak-
TepHa ISl BCiX BipyCHUX MHeBMOHiI. OnHak ii xapakTep i
TPUBAJIICTb 3ajieXKaJIM Bill BUIY Bipycy. Y TOJIOBUHM JiTeit
(51,7 %) i3 mHEeBMOHI€I0, BUKIIMKAHOIO BipycOM Tlaparpu-
Iy, TeMreparypa Tijla 3ajulianach y Mexax BiKOBOI HOp-
MU, Y PeIlITH BiAMIiYEHO IiOBUIIEHHS TeMIIepaTypu Tila,
nokazuuku Buiie Bin 39 °C oynu y 37,9 % miteit mpots-
rom 2—4 nHiB. HopMmanbHi moKa3HMKY TeMIlepaTypH Tijla
Oynu y IiTeil 3 MHEBMOHIEI0, BUKIMKaHOO RSV (21,0 %),
Bipycom rpuny (14,5 %) i AdV (12,0 %), ane B 0CHOBHOI
Macu aiteit 3 RSV i rpuno3Holo MHEBMOHI€EIO TeMmIiepaTypa
tina Oyra Bumie Bix 38,0 °C (BimmosimHo 73,7 i 85,9 %) i
30epirasach MpoTsAroM 2—5 aHiB. TUTTOBUM MPOSIBOM ajie-
HOBipYCHOI MHEBMOHIi OyJia TuxomMaHka, y 88 % BUITanKiB
TeMIteparypa Tiia 6yna Buiie Big 39 °C i TpuBaja mpoTsIrom
2,0—8,25 nus (Taba. 1).

Kamenb 3 BUAiIEHHSIM MOKPOTUHHS OyB XapaKTepHUM
CHUMIITOMOM JUTSI BCiX XBOPHMX 3 BipyCHOIO ITHEBMOHI€I0, ajie
IIpY aIeHOBIPYCHIl €TiONIOrii 3aXBOpIOBaHHS BiH OYB SIK Cy-
xuit (24,0 %), Tax i 3 BumiieHHsIM MOKpoTuHHS (52,0 %).
BusiBisuince uiie mooauHOKI BUITAAKU i3 TAKUMU Xapak-
TePHUMMU JUISI TOCTPOI pecHipaTopHOi iH(eKIIii cuMIToMa-
MU, SIK OiJIb/TIepIIiHHS B rOpJli, BroMa abo 6ib y M’s13ax. Lle,
IMOBipHO, OYJI0 TTOB’13aHO 3 HEMOKJIMBICTIO Bepu(DiKyBaTu
1li CKapru AiTbMU TOIIKIIbHOTO BiKy. PuHOpes Oyna Oinbii
XapaKTepHOIO [UTS TTHeBMOHIl, BUKIMKaHOi RSV (48,9 %) i
Bipycom maparpury (62,1 %). IToogrHOKi IUTyHKOBO-KHIII -
KOBi po3yiaau Oyiau NMpuUTaMaHHiI BCIM ZiTSIM 3 BipyCHOIO
IMHEBMOHI€I0, HE3aJieXXHO Bin Tumy Bipycy. HeBposoriuni
CUMIITOMH BUSIBJISUIMCH PiIKO, JIMIIE IIPY ITHEBMOHII, 3y-
MoBJIeHii Bipycamu rpury A i B (10,5 %) ta RSV (6,0 %).

3rigHo i3 pe3yJbraTaMy MPOCHEKTUBHOTO MOCiIKEeH-
Hsl, y OLIBIIOCTI XBOPHUX MiTeil KJIiHiuHA KapTUHA MTHEBMO-
Hii OyJa cxoxa Ha BapiaOeJibHy TOCTpY pecHipaTOpHY Bi-
pycHy iHdekuito. [Tpu 1boMy cy6’€KTUBHUX i 00’ €KTUBHUX
O3HaK, sIKi O CBiIYWIM MO pecrHipaTOpHi po3janu, He
BimMivasiocst. Tak, mMpu IMMHEBMOHI1, BUKJIMKaHil BipycamMu
rpuny A i B, maparpumny, 1iarHocToBaHi MOOJAMHOKI BUIIA/I-
KU i3 CUMIITOMaMM 3a[MIIKU Ta 3HWXKeHHA Sa0, < 95 %,
sKki TpuBanu nipotsirom 5—10 gHiB. [1pu RSV- ta AdV-
ITHeBMOHISIX 3aauIKa BUSIBJIsIAach yacrimre, y 8,0—9,8 %
BUTAIKIB Y TTIOEMHAHHI 3 XpUITAMU Ta 3HKEHHSIM caTypa-
1ii < 95 % npotsirom 4—12 MHIB, 110 CBIMYWIO MPO OLIBIIT
TSDKKUM TIepeOir 3aXBOPIOBaHHS Yepe3 MOKIUBY KOiH(peK-
11i10 Ta BTOPUHHY OaKTepiaabHy iH(peKIIilo.
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Crin BigMITUTH, 1110 3aAUIIKA i TaXilHOE 3yCTpivaaucs
y 50—74 % nitei, i ixX BiICYTHICTh He BUKJIIOYAIa THEBMO-
Hito. T'imokceMist (< 96 %) ninBuIye KoebillieHT TMOBIp-
HOCTi MTHEBMOHIi, IiarHOCTOBaHOI 3a OMOMOIOI0 PEHT-
reHorpadii. HopmasbHe HacuyeHHsI KMCHEM OiTble HiXX
96 % € HeTaTUBHUM MPEANKTOPOM Y TiaTHOCTHIIi ITHEBMO-
Hii [17].

Otxe, nudepeHIiiiHa JiaTHOCTUKA BipyCHUX ITHEBMO-
Hil 3aJIeXKHO Bif BUIy 30yOIHMKA € CKJIAIHOIO KJIIHITHOIO
npo0bJieMoIo yepe3 30ir (beHOTUIIIB Pi3HUX BUIIB BipyCHUX
THEBMOHI.

V npakTuyHiil DisSTIBHOCTI JiKapiB MEPBUHHOI MEeIUY-
HOI JOIOMOTH, OCOOJMBO 3a BiICYTHOCTI BHCOKOTEXHO-
JIOTIYHUX METOJIB JiaTHOCTMKM, BUHUKAE HEOOXiIHICTh
3aMiT03pUTH BipyCHUI 30yTHUK MHEBMOHIi 3a eImiaeMiosno-
riYHUMM, aHAMHECTUYHUMU JAaHUMU Ta 3a CeniaHUMU,
XapaKTEepHUMU JJIs TIEBHUX TUIIB BipyCiB CUMMTOMAamHu,
SIKi BUSIBJISIIOTBCSI B PE3YJIbTaTi (Di3uKaaIbHOTO 0OCTEXKEHHS
[18, 19]. He3Baxkaioun Ha CXOXiCTh KIIIHIYHUX ITPOSIBIiB Bi-
PYCHUX ITHEBMOHI, € TIeBHA Pi3HULISI B CUMITTOMAX 3aJIeK-
HO BiJI TUITY BipycCiB.

Bimomo, 1mo 30ygHMKKM MaloTh IIEBHMII TPOMi3M [0
OKpeMUX IUISHOK CJIM30BOi OOOJOHKHM peCcIipaTOpHOrO
TpaKTy, 10 BU3HAYA€ OCHOBHY CHUMIITOMATHKY 3aXBOPIO-
BaHHs. Ha mincTaBi emimemiosoriyHux mTaHUX Ta aHaizy

pe3yJbTaTiB peTPOCIEKTUBHOIO KOTOPTHOTO TOCITiIKEHHS
HaBeJleHi OCHOBHI KJIiHUYHI MPOsIBY MTHEBMOHII, BUKJIMKA-
HUX MOIIMPEHUMU BUIAMU PECITipaTOPHUX BipyCiB.

Ilneemonisa, euxauxana RSV. Tlik 3axBoproBaHHSI —
MovyaToK 3uMHM, BecHa. OCHOBHUMM KJIIHIYHUMU TPOsIBa-
MM TTHEBMOHIi € (eOpuibHa JIMXOMaHKa IMPOTSATroM 2—35
JTHIB, KaIlelb 3 BUAUIEHHSIM MOKDPOTHUHHSI, PUHIT, XPUIIH,
3anuinka. HeTsokka mHeBMOHIsT miarHoctoBaHa y 85,4 %
BUTIAIKIB.

Ilneemonisa, euxauxana sipycom epuny A i B. 3axBo-
PIOBaHICTh HAa ITHEBMOHIIO 3HAYHO 3POCTAE BiAIIOBIIHO 10
eMiIeMiYHOro Ce30HYy 3aXBOPIOBAHOCTI Ha TPUI Ta IOCTPi
pecnipaTopHi BipycHi iHex1lii (rpyneHb — motuit). I1o-
YaTOK 3axBOPIOBAHHSI TOCTPUM, i3 3araJbHUMHU KIIiHi4-
HUMM CUMIITOMaMM TPUMO3HOI iH(eKIii: 6iib y ropii,
PHUHIT, BTOMa, Oiib Yy M’sI3aX, TOJIOBHUI OiJib, TUXOMaHKa
(tbebpusibHA TeMIIepaTypa Tijla TPOTAToM 2,5—6 AHIB), BO-
Jjoruii Kameiab. PecriipaTopHi mposiBu (3amuiiika, XpuUIiu,
3HIDKeHH: Sa0, <95 %) BUABNIAIOTHCA B PIIKUX BUIMAIKAX.
Hets:xka mHeBMOHIsT niarHocToBaHa y 91,2 % xBopux.

IIneemonisn, eukauxana eipycom napazpuny. 3yctpida-
€TBCS TTPOTSTOM YCHOTO POKY, 3 TIIKOM 3 KOBTHSI 110 KBiT€Hb.
OCHOBHUMU KJIiHIYHUMHU MPOSIBAMHU IIHOTO 3aXBOPIOBAHHSI
€ KallleJIb 3 BUIIEHHSIM MOKPOTHHHS, pUHIT. CUMOTOMU
IHTOKCHKallii BiACYTHi, TeMIlepaTypa Tija y OiIbIIOCTI XBO-

Tabaunys 1. Oco6anBOCTI KNiHiYHOro nepe6iry NHeBMOHI, BUK/INKaAHUX MOLUMPEHUMU BUAaMn
pecnipaTtopHux Bipycis [n (%)] [16]

. MHeBMOHiIS, NMHeBMOHiIf, ApeHoBipycHa
cumnTomMM Rs‘&":i?g"m BUKJ/IMKaHa BipycoM | BUK/JMKaHa Bipycom MHEeBMOHIf

rpuny AiB (n=57) naparpuny (n = 29) (n = 25)
JlnxomaHka 105 (78,9) 49 (86,0) 15 (51,7) 22 (88,0)
E%MRB)?J'IiCTb NMxoMaHKu [d, megiaHa 3(2-5) 4(2,5-6,0) 3(2-4) 5 (2,00-8,25)
T<37,3°C 28(21,0) 8(14,0) 14 (48,3) 3(12,0)
T37,4-37,9°C 7(5,3) 0(0,0) 0(0,0) 0(0,0)
T38,0-38,9°C 3(17,3) 12(21,0) 413,8) 0(0,0)
T>39,0°C 75 (56,4) 37 (64,9) 11 (37,9) 22 (88,0)
Cyxvit Kawenb 12(9,0) 8(14,0) 1(3,4) 6 (24,0)
Kawenb 3 BUAINEHHIM MOKPOTUHHS 119 (89,5) 45 (78,9) 25(86,2) 13(52,0)
Binb y ropni 2(1,5) 5(8,8) 0(0,0) 1(4,0)
PuHiT 65 (48,9) 21 (36,8) 18(62,1) 8(32,0)
3aauKa 13(9,8) 3(5,3) 1(3,4) 2(8,0)
Xpunu 28(21,0) 3(5,3) 2(6,9) 2(8,0)
LLINYHKOBO-KMLLKOBI CUMNTOMM 7(5,3) 4(7,0) 2(6,0) 1(4,0)
Btoma a6o 6inb y M’a3ax 2(1,5) 10(17,5) 0(0,0) 0(0,0)
HeBponoriyHi cumntTomum 8(6,0) 6(10,5) 0(0,0) 0(0,0)
:—igmgs;riz)w piBeHb Sa0, y rocnitani (3.0) 1(1.8) 1(4,3) 3(12,0)

CepHo3HICTb 3aXBOPIOBAHHS

HeTsXKa NMHEBMOHIA 114 (85,7) 52(91,2) 26 (89,7) 18(72,0)
TA»KKa MHEBMOHIA 19 (14.3) 5(8,8) 3(10,3) 7(28,0)
Koindekuia M. pneumoniae 21(15,8) 16 (28,1) 2(6,9) 9(36,0)
BTopurHHa iHpeKL s 6aKTepiamu 25(18,8) 6 (10,5) 6(20,7) 5 (20,0)
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PUX 3IMIIAETHCS Y MeXax HOpMU. BUSBISAIOTBCS TOOaU-
HOKIi BUITAJIKU pecripaTOpHUX po3aaniB. B ocHoBHOMY mia-
THOCTYETBCST HETSIKKMIA Tiepelir 3axBoptoBaHHs (89,7 %).

Ilneemonis, euxauxana aodenogipycom. AneHOBIpyc
MPOSIBJISIE TPOMi3M HE TIIBKM J0 CIU30BOi OOOJOHKU pec-
MipaTOpHOTO TPakTy, ajie i 10 JdiMdoinHoi TKaHUHU (JTiM-
datnyHuXx BY3JiB). TUMOBMMM KJIIHIYHUMU TMPOSIBAMU
IMHEBMOHII € JuxoMaHka Buile Bim 39 °C, sika TpuBa€ 10
8 mHiB. XapakTepHa HasIBHICTb SIK CYXOT0, TaK i BOJIOIOTO
KallUTIO, PUHITY, CUHYCHUTY, PEerioHapHOro JiMdaIeHiTy.
Broma abo 6inb y M’s13aX, HEBPOJIOTiUHI CUMIITOMU HE Xa-
pakTepHi. TsKKUil TiepeOir 3aXxBOpIOBaHHS BUSIBICHUN Y
28,0 % nalieHTiB.

Ha cporogHi 3HauHMii iHTepec y MOOCIIAHMKIB BHU-
KJIMKAIOTh BipyCHI MHEBMOHIl, MpU SIKUX 3 TMEPIIUX JHIB
3aXBOPIOBAHHSI HAasIBHI KJIiHIYHI CHMIITOMH, XapakTep-
Hi st KoiHpekuii. [TepBMHHA TTHEBMOHISI, ClIpUYMHEHA
KoiH(eKIIi€lo Bipyc + MiKoruiazma, po3BUBa€EThCsS 0€3I10-
cepeIHbO Ha TJi BipycHOro BIumuBYy (1—5-i1 meHb 3aXBO-
proBaHHs1) [20]. 30ymHUKaMU MiKOIIa3MOBOiI ITHEBMOHIT
y niteit € M. pneumoniae, sika Bpaxa€ CIM30BY 000JTOHKY
IUXaJbHUX NUISXiB. Yepe3 MOBITpSHUN TOTIK 30yIHUKHA
HOTPAIUISIIOTh Y AUXaIbHi IUISIXU, IIOTIM Y OPOHXM i Jiere-
Hi. [latoreHes iHngexiiii M. pneumoniae € CKIIamlHUM i He
0 KiHLg 3’sicoBaHMM. Bimomo, 1mo M. pneumoniae BcTa-
HOBJIIOE TiICHUI KOHTAKT 3 pecripaTOPHUM eIliTeJlieM, 1110
MPU3BOJUTH A0 MPSIMOT0O ypaXeHHsS 3 LIUTOTOKCUYHUMU
eexraMu, MiCLEBUM 3alajeHHSIM i CTUMYJISIIEI0 iMYyH-
HOI CUCTEMU Xa3siiHa Ta iHOi MOo3aJIeTeHEBUMMU MPOSIBAMM.
HanmipHe BUBiUIbHEHHSI TIpo3anajibHUX LUTOKIHIB MpU-
3BOJIUTH A0 Tirnep3arajeHHsI OpraHi3My Ta MOIIKOIKEHHS
TKaHWH. 3aXBOPIOBAaHHSI XapaKTEPHO ISl JIiTeil paHHbOTO
BiKY, OCKIJIbKH B IIbOMY Billi aHTUTiJIa BUPOOJISIOTHCS ITi3HO
1 MOXYTb ypaXkaT BJIacHi TKAaHWHU. Y pe3yJIbTaTi po3BUBa-
IOThCSI aBTOIMYHHI TIpoLIecH, sIKi 0e3 HaJeXHOTo JiKyBaH-
HSI IPU3BOASTH A0 TSXKKUX HacHinkiB [21—23].

HasgBHicTh KoiHekIlii 3 MiKoIa3Mol0 BCTaHOBJIEHA
Npu BCiX BUIEHABEAEHUX BUAAX IMHEBMOHIH, ajie Haii-
OiIbII BUCOKI MTOKA3HUKHU BUSIBJIEHI TIPU 3aXBOPIOBAHHSIX,
Bukiukanux AdV (36,0 %) i Bipycom rpuny Ai B (28,1 %).
Maitke HamoJIOBUHY HMKYMM ITOKa3HUK OyB mpu RSV-
mHeBMOHiT (15,8 %), a ipu MMHEBMOHI1, BUKJTUKaHI Bipy-
COM TaparpuIly, 3yCTpidaJiuch JIUIIE MOOAMHOKI BUMAIKKU
(6,9 %). KniniuHa KapTuHa IMTHEBMOHII, BUKJIMKAHOI KO-
iH(EKIIE€ 3 MIKOIIa3MOI0, XapaKTePU3YEThCS He TITbKM
3araJIbLHUMM CUMITOMAaMU, IO MpUTaMaHHI BipyCHIill iH-
¢exuii. [IpuBeprae yBary TpuBaIMii KalLTIOKOMOMiOHMIA
Kalllesb, SIKUM MOCWIIOETHCS MPOTSTOM MEPIIOro THUXHS
xBopoOu. HasBHa nmucollialliss CHUMIITOMIB: TimepTepMis
3 BiICYTHICTIO 200 MOMipHO BUpPaX€HUMU CHUMIITOMaMU
iHTOKCHKAllil, HEBIAMOBIAHICTb AYCKYJBTUBHOI KapTUHU
(«HiMi» THEBMOHIT) BUpa)KEHUM 3MiHAM Ha pEHTreHOorpami
[24]. M. pneumoniae 1ioB’s13aHa 3 IMO3aJIeTEHEBUMHU TPO-
sIBAMM 3aXBOPIOBaHHsSI 3 OOKY 0aratbox CUCTEM, 30Kpema
wikipu, [ITHC, cepus, 1UTyHKOBO-KHUIIIKOBOTO TPaKTy, CY-
106iB [25].

Hiarnoctuka M. pneumoniae Moxe OyTH CKIIATHOIO Y
3B’SI3KYy i3 BIACYTHICTIO JAaHUX IIOJO IPUPOTHOIO Ilepe-
0iry 3axBopioBaHHs. Ha choromHi peKOMeHIY€EThCS IMPO-
BEIEHHSI MOJIEKYJISIPHOTO TECTyBaHHS 3a JIOMOMOIOI0

MyasTuIiekcHoi TTJIP-naneni. Ayse oTpuMaHi pe3yJibTa-
T HEOOXiTHO OIiHIOBATM B CYKYITHOCTI i3 KIJIiHIYHUMM
CUMIITOMaMH, 11100 BUPILIUTU MUTAHHS LIOI0 MPOBEACH-
Hs aHTUGioTHKOTeparnii. Bcranosneno, 1o 20,0 % nireit
BUAUISIIOTh MIKPOOPTaHi3MU OJM3bKO 2 MICSIIIB IICsT iX
nepBUHHOTO BUsiBIeHHsS [26]. TTJIP MoXe BUSIBUTH Op-
raHi3MM Ha paHHIX cTamisgx iHdexuii. OnHaK MBUAKICTH
iX BUSIBJICHHS 3QJIEKUTh Bill JOTPUMAaHHS MpaBUI 3a00py
MaTepiaiy, MeTol He MOXe BiIpi3HUTH HOPMAaJIbHY (PIopy
BiIl MaTOreHHOoi, 0COOJMBO Yy 3pa3Kax i3 HocorjaoTku. Haii-
Kpauiuii MeTo/l 1iarHOCTUKU M. pneumoniae — O€THAHHS
nposeaeHHs [1JIP 3 BukopucraHHsIM 3pa3KiB MOKPOTHH-
Hs1 @00 3 HOCOIJIOTKM Ta CEePOJIOTiYHMX TECTiB. AHTUTIIA
M. pneumoniae BUSIBISIOTBCS MPUOINU3HO 3 MEPILIOTO THUX-
HSI 3aXBOPIOBAHHS, i MO3UTUBHUI pe3ybTaT MOXe 30epi-
raTUCh TPOTSITOM POKY Iicisl iH(piKyBaHHs. BBaxkaeTbcs
3HAYYIIMM ITiaBUIIeHHS piBHs IgM B 4 i Ginbiie pasu [27].

BropunHa OakTepiasibHa ITHEBMOHisSI pPO3BUBAETHCS
Ha 7—10-i1 DeHb BiI MoOYaTKy BipyCHOTrO 3aXBOPIOBAHHS i
HaNOITBIIT YacTo acouitoeThes 3 S. aureus, H. influenzae,
St. pneumoniae, TpaMHeTaTUBHUMHU MikpoOamu. KiiHika
BipyCHO-0aKTepiaIbHUX ITHEBMOHIM, sSIKi OOMEXYIOThCS
JIETEHSIMU, XapaKTePU3YEThCS 3POCTAHHSIM PiBHS JIUXO-
MaHKu ab0 <«HOBOIO» XBWICK 3arajJbHO-iH(MeKiiHuX
O3HaK (JIMXOMaHKa, O3HAaKM TOKCHUKO3Y, allHOE, 11iaHO3),
JIOKaJTbHUMU ayCKYJIBTATUBHUMU Ta MEPKYTOPHUMU 3Mi-
Hamu [28].

BropuHHa OakrepiaiibHa iH(]EKIlisSI OJHAKOBO YacTo
BUSIBJISIJIACh IPU ITHEBMOHISX, BUKJIMKaHUX RSV, Bipycom
naparpuy, AdV (BimnosigHo 18,8; 20,7; 20,0 %) i 3Ha4HO
pinire — npu Bipycax rpumny AiB (10,5 %). MoxxHa ripuityc-
TUTHU, 110 OLTBIIICTD JiTei Manu iMyHITeT Bif St. pneumoniae
ta H. influenzae, 1110 cripusiyio GiNbII JIETKOMY Tiepediry 3a-
XBOPIOBaHHSI Ta 3MEHIIEHHIO KiJIbKOCTi OaKTepialbHMX
yCKJIagHEeHb. AHAJi3 pe3y/IbraTiB MPOBEAEHOIO JOCTiIKEH-
H$ [10Ka3aB, 110 Maiike MoJIOBUHA XBOPUX Ha THEBMOHIIO,
Bukirkany AdV, i tpers yactuHa 3 RSV-nHeBMOHi€10 Ma-
I0Th KOiH(EKIIi10 3 MiKOIIa3Mo ab0 BTOPUHHY OaKTepi-
aJbHY iH(DeKIIio (BipycHO-0aKTepiaibHy MHEBMOHIIO).

Jotenep HeMae HaAilHUX KJiHIKO-I1a00paTOPHUX
MapkepiB s nudepeHIiiHOl  TiarHOCTUKU  YCKJIa/I-
HEeHb BipyCHMX ITHEBMOHIil, CIIpUUMHEHUX KOiH(DeKIIi€
M. pneumoniae i BTOpUHHOIO OaKTepiaJibHOWO iH(MEKIIiE0.
OpHak € MOMXJIMBICTH iX JiarHOCTYBaTH 3a JOTIOMOTOIO
MOKa3HMUKA CHiBBimHOIIEHHS piBHIB C-peakKTMBHOTO OiJi-
Ka i IpoKalbLUUTOHIHY. BemnumHa mokasHuKa Oisblie
Hix 350 MKI/Hr CBiguaTh IO HAsIBHICTh OaKTepialbHUX
yCKJIaIHeHb [29].

PoAb METOAIB Bi3yaAi3aLii B AiQrHOCTULi BipyCHMX
MHEBMOHIW

Penrrenorpagist OI'K xoua i oomexeHo, ajie 3aiuiia-
€ThCSI €TAJIOHOM CTaHAAPTHOI 1iarHOCTUKY ITHEBMOHI1. Pe-
3yJIETaTU TIPOBEJACHOTO PEHTIEHOJOTIYHOTO OOCTEKEHHS
MiATBEPAWIA HASIBHICTb YpaXKeHHsI JIETeHb Y BCiX XBOPHX.
IMpu ubomy y 70,8 % xBOpHMX Oy ABOGIUHI ypaskeHHS, Pif-
e — oxHoOiuHi (mpaBa yactka — 20,3 %, niBa yacTka —
8,9 %). IBo6iuHe ypaskeHHSI JIeTeHb BUSIBJICHO MaiixXe Y BCixX
xBopux (94,1 %) Ha MHeBMOHi0, BUKIUKaHy AdV, iy 2/3 —
RSV i Bipycom naparpumny (77,8 1 78,3 % BignosigHo). [1pu
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MMHEeBMOHIi, 3yMOBJIeHili BipycoM rpumty A i B, ogHakoBo
4acTo AiarHOCTYBaJu SIK OMHOOIUHE ypakKeHHsI, TaK i ABO-
OiuHe. PeHTreHoOriuHE OOCTEXXEHHS HE 1a€ MOXJIMBOCTI
nudepeHIiloBaTh BU BipyCHOI THEBMOHII, ajle HeraTuBHa
peHTreHorpaMa BHKJItouae THeBMoHito [30]. HeoOximHo
PEKOMEHyBaTU MPOBEIECHHS PEHTTEH-00CTEXEHHST B TUX
BUIIaJKaX, KOJIM iH(opMallis MOXe TOTIOMOITH B TIpU3Ha-
YeHHI aHTUOaKTepiadbHOI Teparii, TiTSIM 3 TilIOKCEMi€lo
(carypartist Huxue 3a 90,0 %) abo 3a HASTBHOCTI TOCTPOTO
pecmiparopHoro cuaapomy [31]. OcraHHIMU poKaMu ISt
IiaTHOCTUMKY MHEBMOHII y IiTeil IIMPOKO 3aCTOCOBYETHCS
YJIBTPAa3BYKOBE JOCHIIKEHHS JIeTeHb, SIKE MPOJIEMOHCTPY-
BaJI0 BUCOKY UYTJIMBICTb, CHeUMMiYHICTh Ta HadilHICTh
Npy BUSBJICHHI KoHcouigauii jereds [32]. Komm’oTepHy
ToMorpadito CJlifl po3IIsIAaT! Y CKJIaAHUX CUTYaLlisIX, KOJIU
pe3yabTaTu MpoBeneHol peHTreHorpadii cBiguaTh Mpo Ha-
SIBHICTb BY3JIyBaTHUX iH(IIBTpATiB, NECTPYKILil, TOMipHUX
Ta BEJIMKUX BUIIOTIB, SKi BUMaraloTh BU3HAUYEHHS JOAAT-
KOBMX TlapamMeTpiB. OCHOBHOIO PEHTTEHOJIOTIYHOK O3Ha-
Koto BipycHoi mHeBMOHiIi Ha KT-300paxkeHHsIX Oyia KOH-
coumimartist, sKa BUSBIsIach y 88,9 % miTeit 3 mHEBMOHIETO,
BUKJIMKAHOIO BipycoM Irpuity A ta B, Maitke y moaoBuHMI
IiTeil 3 MHEBMOHI€EI0, BUKJIMKAHOIO BipyCOM ITaparpuiy Ta
AdV (50,0 i 57,1 % BinmoBinHO), i piako y miteit 3 RSV-
rnHeBMoHiero (16,7 %).

Otxe, iHGOPMAaTUBHUMU O3HAaKaMH Bi3yaJlbHOTo 00-
CTEXXEHHSI € HasIBHICTb ABOOIYHOTO YpaxkeHHs JiereHb Mpu
aJIeHOBIPYCHIll THEBMOHII i KOHCOJIiaLlil MpY MHEBMOHIi,
BUKJIMKaHIiii Bipycom rpuny A i B. OgHak BUsIBJICHi IpH Bi-
3yaJIbHOMY OOCTEeXEHHI 03HaKU MOXYTh OYyTH OOyMOBJIEHI
KoiHdekuiero M. pneumoniae ab0 PO3BUTKOM BTOPUHHOI
BipyCcHO-0aKTepiaabHOI TTHEBMOHIi.

N\a60opATOPHI MOKA3HNUKWN MHEBMOHIH,
BUKAUKQHUX NMOLUNPEeHUMU BUAAMU
pecrniparopHux Bipycis

B ocHoBHOI KOroptu miteit, He3ajaexkeHO Bil BUAY Bi-
PYCHOI ITHEeBMOHil, KiJIbKiCTb JEHKOLMTIB 3aJMIlIagach y
Mexax 5,7—14,3 x 10°/n, neiikoreHis 3 HEHTpPOIEHI€IO
Oysa GBI XapaKTepHa JJIsi MHEBMOHII, BUKJIMKAHOI Bi-
pycom rpurty A i B (24,6 %). CyrreBux BimMiHHOCTEI MixX
MOKa3HUKAMU y AiTed 3 BipyCHOIO MHEBMOHIEIO, BUKJIM-
kaHotw RSV, BipycoMm maparpurty Ta ageHOBipycOM, He BU-
SIBJIEHO. BUSIBJIEH]I TOONMHOKI BUMAIKKU TPOMOOIIMTOTIEHIT
MpU BipyCHil THEBMOHIi, He3aJeXHO Bim BULY 30yqHUKA.
HaBeneni 1abopaTopHi ITOKa3HUKM KPOBi HE MOXYTb OyTH
BUKOPHUCTaHI SIK KpuUTepii IM(epeHIiiiHOI IiarHOCTUKA
MHEBMOHIN, BUKJIIMKAHUX LIMMMU BipycaMu (Ta0J1. 2).

Bunangku 30iablieHHs ITOKa3HMKA ITPOKAJIBIIUTOHIHY
Buiiie Big 0,25 Hr/mu1 OyJiu BUSIBJICHI y BCiX JIiTeil 3 BIpyCHOIO

Ta6nuuys 2. JlTabopaTtopHi Mapkepu rnpu BipyCHUX MHEBMOHIsIX,
BUKJINKaHUX PI3HUMU Bugamu pecnipatopHux Bipycis [16]

. NMHeBMOHif, NMHeBMOHIfA, ApeHoBipycHa
Moka3HuKun RS\:;.n:izn;()mm BUK/IMKaHa BipycoM | BUK/IMKaHa Bipycom MHEBMOHIf
rpuny Ai B (n=57) | maparpuny (n = 29) (n = 25)
AHani3 KpoBi
ﬂggrﬁoum [x10°/n; MepiaHa 8,6 (6,3-11,5) 7(5,7-9,8) 77(60-123) | 9,3(6,90-14,3)
<5,5%x10%n[n (%)] 17 (12,8) 14 (24,6) 4(13,8) 2(8)
ﬁz;;iﬁg"(lge%}p°¢i”is b<10%/n; 35(2,2-4,8) 23(1,6-3,9) 3.3(2,6-4,9) 3,0 (1,8-4,4)
<1,1x10%n[n (%)] 0(0,0) 10 (17,5) 0(0,0) 1(4,0)
sz;:ijgb(%)s)l\]nmumia [x 10%/n; 285,?())6(62’2;1,0— 246,5 (187,3-298,5) 262,?())2(;.’2)3,5— 259§1(3’J:?3:)3,0_
<120x10%/n[n (%)] 5(3,8) 2(3,5) 1(3,4) 1(4)
Biomapkepu 3ananeHHs [n (%)]
MpoKanbUUTOHIH (< 0,25 Hr/mn) 28/88 (31,8) 15/46 (32,6) 7/19(36,8) 14/21 (66,7)
C-peaKTBHMI NpoTeiH (> 10 mr/n) 25/131(19,1) 24 (42,1) 4/28 (14,3) 16 (64,0)
LLIOE (> 20 ¢) 12/22 (54,5) 10/18 (55,6) 1/5 (20) 9/12 (75)
IHTepnewkiH-6 (> 20,9 Hr/n) 25/80(31,2) 9/31(29,0) 6/17 (35,3) 15/23(65,2)
Bioximist KpoBi [n (%)]

LDG > 300 oz/n 97/125(77,6) 33/50 (66,0) 18/28 (64,3) 17 (68)
ALT > 45 oa/n 7/130(5,4) 3/56 (5,4) 0/28(0,0) 5/24 (20,8
AST > 50 oa/n 19/130 (14,6) 8,/56 (14,3) 2/28(7,1) 1(4,0)
KK > 185 oa/n 23/130(17,7) 12/56 (21,4) 7/28(25,0) 4(16,0)
KK-MB 87,/126 (69,0) 21/56 (37,5) 22(75,9) 15/24 (62,5)

Mpumitkn: LDG — nakrargerigporeHesa, ALT — anaHiHamiHOoTpaHcgepa3a, AST — acnaprtartamiHoTpaHcge-
pa3a, KK-MB — kpeatuHkiHa3a-MB.
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MMTHEeBMOHI€I0, ajie HallOiIbI yacTo y aiteii 3 AdV-iHdexkiieto
(66,7 %). 3HaYHO pimiie Taki MOKa3HUKHU 3yCTPIYaIUCh ITPU
Bipyci maparpury, rpuny A i B i RSV (sinmosigHo 36.,8; 32,8;
31,8 %). Y 64,0 % niteit 3 mHeBMOHI€I0, BUKIMKaHOO AdV,
iy 42,1 % — BUKIIMKaHOO BipycoMm rpumy A i B, Busiie-
HO 30iabl1eHHs1 C-peakTuBHOrO npoteiny (> 10 mr/m). Bu-
MagKu Takoro 30iabiieHHsT C-peakKTUBHOTO TMPOTEiHY TMPU
MMHEBMOHIi, criprunHeHiit RsV i BipycoM maparpuiry, 3ycTpi-
YyaJIMCh 3HAYHO piftie (BinmosigHo 19,11 14,3 %).

VY nonounm (56,5 %) obcrexxennx nokasuuk IIOE
nepeBuiryBaB 20 c. Taki moka3HuKY Oy OiIbII XapaKTep-
Hi I XBOpPUX Ha MTHEBMOHII0, BUKINKaHy RSV (54,5 %)
i BipycoM rpuny A i B (55,6 %), 3HauHO pinlie Taki mo-
Ka3HUKHU BU3HAYaIKMCh MpH Bipyci maparpumny (20,0 %) i
aneHoBipyci (7,5 %). Anst aneHOBIpYCHOI eTioNoTil ITHEeB-
MOHIT XapakTepHi BUCOKi mokasHuku 1L-6 (> 20,9 Hr/n),
gKi Oyau BusiBiIeHi y 65,2 % ob6crexenux. CyTTeBUX Bif-
MiHOCTE# y miarpymnax maiTeil 3 MTHEBMOHIEI0, BUKJIMKAHOKO
Bipycom maparpuny (35,3 %), RSV (31,2 %), rpuny A i B
(29,0 %), He BCTaHOBJICHO.

Otxe, OiomMapkepy 3aIlaJieHHSI MPOKAIbIHUTOHIH,
C-peakTUBHMI TIPOTEiH, IHTEPIEHKIH SIBJISIOTHCS OiJIBIIT
iH(opMaTUBHMMU TIpU TTHEBMOHIi, BukiukKaHiii AdV. He-
KOHTPOJIbOBAHI 3aMajbHi peakilii, MPUINHOIO KX MOXEe
Oyt KoiHdeklis M. pneumoniae, MOXYTb MPU3BECTU 10
MOIIKOKEHHSI TKAHWH 1 OpraHiB Ta CHPUSITU PO3BUTKY
TSDKKOTO Tepebiry 3axBoproBaHHs [33]. BusHaueHHS LMX
MOKAa3HMKIB Y XBOPHX 3 TSKKOIO BipYCHOIO ITHEBMOHIEIO
BaXKJIMBE JUIS IarHOCTUKU YCKJIaJHEHb.

36ynHuku Bipycy rpurty A i B, RSV menbie BriiBa-
I0Th Ha HAIMipHY aKTUBAllil0 BPOIXKEHOI iIMyHHOI CUCTEMU
y AiTeil, piko BUKJIIMKAIOTh LIMTOKIHOBUIA IITOPM.

Bugsieni 3MiHM 0i0XiMIYHMX MOKA3HUKIB, OB’ I3aHUX
3 ypaxeHHsSMM opraHiB abo TkanuH — LDG, ALI, AST,
KpeaTrnHKiHa3u-MB, Oynu HeogHO3HAYHI. 30UTbIIIEHHS PiB-
Hs1 LDG Buite Bin 300 o1,/ Masto miciie y BCix AiTeit 3 Bipyc-
HOIO TTHEBMOHI€10, ajie Oijbllle BUITAIKIB OyJI0 BUSBICHO Y
JiTeit 3 MHEBMOHIEI0, BUKIMKaHOIO RSV (77,6 %), MeHI1e —
Bipycom rpumny A i B, maparpumny ta AdV (BinmosinHo 66,0;
64,3; 68,0 %). IMigsuwmenns pisasa ALT Buie Bix 45 on/n
niarHoctoBaHo 'y 20,8 % niteit 3 AdV i Bipycom rpumy. Y Beix
IiTel 3 BipyCHOIO ITHEBMOHIEIO, HE3aJIEsKHO Bil BUILY 30y~
HUKa, Y PiIKMX BUMaaKax Oysa0 BiIMiu€HO 3pOCTaHHS PiBHSI
AST Buie Bin 50 o/ i kpeaTMHKiHA3M BUlLLE Bin 185 ox/i.
ITpu upomy nokazuuk KK-MB Buiie Bin 27 on/n OyB mia-
BUIILICHUM Maitke y 2/3 fiTeil 3 MHEBMOHI€I0, BUKIMKAHOIO
Bipycom maparpuy (79,5 %), RSV (69,0 %), AdV (62,5 %).
V niteil 3 THEBMOHI€10, BUKJIMKAHOIO BipyCOM I'pUITY, 30iJIb-
LIeHHS KoedilieHTa 0y1o 3HauHOo HrkunM (37,5 %). OcHo-
BHi 3MiHM B CTOPOHY iX CYTTEBOIO MiABMUILIEHHSI MOXYTh
CBIIUMTU MPO HASIBHICTb OPraHHUX YypaxeHb (TeviHKa,
CepleBO-CyAMHHA cucTema). BusHaueHHS [IuX MOKa3HUKIB
Y XBOPUX 3 TSIKKOIO BipYCHOIO TTHEBMOHIEIO JIyKe BaKJIMBE
JUTSI CBOEYACHOI IiarHOCTUKHU YCKJIaTHEHb.

AiKyBOHHS

OcTaHHIMHM pOKaMU 3’SIBWJIACH MOXKJIMBICTD imeHTU I~
Kallii 30yqHMKa CydacCHMMHM MeTOIaMU J1abopaToOpHOI mia-
rHoctuku (IJIP, IMA, IXA), 1o Moxe 3a6e3reunT BUGip
ONTUMAaJIbHOI Tepartii. BapTo 3a3HauuTH, 1110 HaTeIep m0-

BEIEHO 3aCTOCYBaHHS TapreTHOI Tepallil Juilie MpU MHEeB-
MOHIi, BUKJIMKaHili BipycOM I'pUIly, IperaparaMu — iHTi0i-
TOpaMM HelipaMiHigasu (03eJbTaMiBip Ta 3aHaMiBip).

[Tig yac mpoBeneHHs TapreTHO1 MPOTUBIPYCHOI Tepartii
CJIiJ MaTy Ha yBa3i, 1110:

— JIiKyBaHHSI Ma€ OyTM PO3IOYATO SIKOMOTa paHillle:
MPOTSATOM 48 TONMH BiJl TOYATKY 3aXBOPIOBAHHS;

— mepen NMPU3HAYCHHSIM TPOTUBIPYCHUX TIperapaTiB
HE CJIiI OYiKyBaTH JIaOOPAaTOPHOTO ITiATBEPIKEHHS T'PH-
Iy, OCKJIbKM 11€ 3aTPUMYE MOYaTOK Teparlii, a HeraTUBHUIA
eKCIIpec-TeCT He CIIPOCTOBYE niarHo3 rpuiy |34, 35];

— XBOPUM 3 TSKKHMM a00 MPOTpecyrouyrM Iepedirom
3aXBOPIOBAaHHsSI MPOTUBIPYCHI IpenapaT HEOOXinHO Mpu-
3HAYaTH i B OLIBLI Mi3HI TepMiHuT [36].

He3sBaxarouu Ha Te, 1110 OibILIICTh JiTel JOLIKIJIBHOTO
BiKY, XBOPMX Ha BipYCHY ITHEBMOHIIO, TypOye€ JIMIIIE Kalleab
Ta TOCTPUI CaMOOOMEXYBAIbHUI TapsSTYKOBUIA CUHIPOM,
OLTBIIICTD i3 HUX (64,2 %) MaloTh CYMYTHIO MiKOITIa3MO-
BY iH(exiItito abo GakTepiaabHi YCKIagHEHHS i TOTpeOyOTh
MpU3HAYEHHST aHTUOAKTepiaJIbHOI Tepartii. AHTUOIOTUKAMU
MepIIOro Psimy MPH JIKyBaHHI MIKOILIa3MOBOI ITHEBMOHII €
Makpoian (a3uTpOMILMH, KiIapuTpoMilunH). PexomeHmy-
€ThCsI iX 3aCTOCOBYBAHHS Y HiTei 3 MiATBEPIKEHOIO MiKO-
J1a3MOBOI0 iH(ek1ieo adbo npu ninos3pi Ha Hei [37]. 3 2000
POKy B KpaiHax Cxofy BiIMi4YeHO 3pOCTaHHSI Pe3UCTEHTHUX
JIO MaKpOJTiIiB MiKOILJIa3M, 1110 YaCTKOBO MOSICHIOEThCST Ha/l-
MipHUM iX BUKOPUCTAHHSIM. 30UIBLICHHIO PE3UCTEHTHOC-
Ti cOpusiia eMIlipuyHa Teparisi MaKpoJiTaMu HETSDKKUX
BipyCHMX TTHEBMOHIli, OCOOJIMBO B mepionn 6e3 emiaemil
M. pneumoniae. Ane He 3aBXI1 30UIbIIEHHS PE3UCTEHTHOCTI
MIPU3BOANUTD JI0 BiACYTHOCTI KJIiIHIYHOI BiITOBIiIi HA MaKPOJTi-
1. CripusiTU pO3BUTKY PE3UCTEHTHOCTI MOXE TaKOX Tirep-
3aMajibHUI CTaTyC XBOPOTO, TOMY PEKOMEHOBAHO MPU3HAa-
YeHHST KOPTUKOCTEPOImiB (IIPeIHi30I0H) 0e3 HeoOXimHOCTI
3aMiHu aHTuOioTuka [38]. I[lokazaHHs Ta HalKpalludii 4ac
JIIKyBaHHSI KOPTUKOCTEPOiZaMU, a TAKOX OINTHUMAJIbHI 1031
Ta TPUBAJIICTD TEparlil 111e HaJIeXXUTh BU3HAYNTU.

BiTun3HsIHI KJ1iHIYHi HACTAHOBU PEKOMEHIYIOTb TiTSIM 3
TSKKOIO (POPMOIO THEBMOHIi Ta 0O3HAKaMU MiKOILIa3MOBO1
iH(eKIIiT Mpu3HayaTh MaKpoJliau, a B pa3i Hee(heKTUBHOC-
Ti JIIKYBaHHSI — MaKpOJIiIX 3 aMiHOTEHIWJIiHAMU: aMOK-
CUILIMJIIHY KJIaByJlaHaT (TIepopajibHO/BHYTPIILIHBOBEHHO) 3
KJIapUTPOMILIMHOM/a3UTPOMILIMHOM (TiepopaiibHO). [cHY-
04l CXeMU JIIKyBaHHSI BipyCHUX ITHEBMOHII1 3 BTOpMHHUMU
OakTepiaJbHUMU YCKIATHEHHSIMUA MPaKTUYHO HE Bimpi3-
HSIIOTBCS Bill CXeM JIiKyBaHHSI OaKTepiaJlbHOI ITHEBMOHII.
3a HasIBHOCTI BTOPMHHOI BipyCHO-0aKTepiaJlbHOi ITHEB-
MOHIii peKOMEHIOBaHO LEe(PYPOKCUMY aKCETUJ BHYTPIllI-
HbOoBeHHO [39]. EmmipuyHa Teparmisi mapeHTepaJbHUMU
nedanocnopuHamu I11 nmokoniHHs (LedTpiakcoHoM abo
nedorakcuMoM) Ma€e MPU3HAYATUCh HEMOBISATAM i AIiTSM
3 HEMMOBHOIO BaKIIMHALII€I0 Y perioHax, e MiCLIeBi emigeMi-
OJIOTIYHI TOCJiIKEHHS iIHBa3UBHUX MTHEBMOKOKOBHUX IIITa-
MiB IOKYMEHTYIOTb BUCOKUI1 PiBEHb CTIMKOCTI 1O MEHILIM-
JIiHY, a00 AiTsM 3 iH(eKIIi€t0, sIKa 3arpoxkye iX KuTTio [40].

BucHoBkMU

BipycHa mHEBMOHIS 3aJMIIAETbCA ONHUM i3 YaCTHX
3aXBOPIOBaHb [iTei MOILIKIJIBHOIO BiKy. 3pocTaioya poJib
BipyCHMX MaTOT€HiB, 30iIbIIEHHS 4YMcaa KOiH(eKIiil Ta
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OakTepiaJlbHUX YCKJIAAHEHb 3YMOBIIOIOTH HEOOXiAHICTh
ineHTU(iKalii 30yaTHMKIiB. TsXKKicTh mepebiry Bu3Haya-
€TbCs BUIOM Bipycy. HeTskka MHEBMOHIS XapakTepHa T
NiTei, XBOPUX Ha IMHEBMOHII0, BUKIMKaHy RSV, Bipycamu
rpuny A i B i maparpuny. Tsokkuil mepebir 3axBoproBaH-
HS1 BUSIBJISIETBCSL Y 1/3 niTelt 3 MHEBMOHI€10, BUKJTUKAHOIO
AdV. KoiHdexllist 3 MiKOMmazMor Ta BTOpUHHA iH(hEeKIist
OakTepisiMu € (haKTOpaMu PUBUKY OiTbII TSIKKOTO 1epeoi-
Ty 3aXBOPIOBaHHSI.

HasBHicTb Kaluto Ha TJ1i TUXOMaHKU € BaXKJIMBUM KJTi-
HIYHMM IPEeIUKTOPOM BipyCHUX ITHeBMOHIil, a IMXaJIbHi
po37aau He 3aBXI1 HasiBHi, TOMY iX BiICYTHIiCTh HE 3aBXKI1
CBiAYMTH IIPO BiAICYTHICTh Y IMTUHU ITHEBMOHII. Y IpakTUy-
Hili JisSTBHOCTI JIiKapiB MEPBUHHOI MEAMYHOI JOIIOMOTH,
0CO0JIMBO 3a BiCYTHOCTI BUCOKOTEXHOJOTIYHUX METO/iB
NIarHOCTUKW, BUHUKAE HEOOXiAHICTh 3aIliI03pUTU Bipyc-
HUIi 30yIHUK ITHEBMOHIi 3a €I1iIeMioJIOTiYHMMU, aHAMHEC-
TUYHUMM JTAaHUMU, Hecrneuu(piyHUMU CUMIITOMaMU, SIKi
BUSIBJISIIOTBCS B Tpolieci iznkanbHOro oocrexxeHHs. st
MHEBMOHI1, BUKJInKaHoi RSV, xapakrepHa dheOpuibHa au-
XOMaHKa B MexXax 2—5 IHiB, BOJOTMIA KallleJib, HASBHICTb
PUHITY, XpUMiB, 3aguIIKu. I1iK 3aXBoploBaHHS MpUIMAIaE
Ha IT0YaTOK 3UMU, BECHY. Y KIiHIYHilA KapTUHI ITHEBMOHIl,
BUKJIMKAaHOI BipycoM rpumny A i B, mepeBaxkae roctpuii rmo-
YyaToK, Kallleib, (heOpuIbHa TeMIepaTypa B Mexax 2,5—6
NIHiB, 3arajJibHi CUMIITOMM i O3HaKW T'PUITO3HOI iH(EKILii.
3axBOPIOBAHHS 3pOCTAE BiAAMOBIAHO A0 €MiAeMioJIOTiYHOTO
nigitomy. TunmoBMMHU KIiHIYHUMU TIPOSIBAaMU ITHEBMOHIl,
BukinkaHoi AdV, € tmxomaHka Buiie Bin 39 °Cy Mexax 8
JTHiB, HAsIBHICTh KaIIUTIO, PUHITY, CAHYCUTY Ta perioHapHO-
ro nimdpaneniry. [1ik 3axBoproBaHHS — OCiHb — 3UMa. Ha-
BeleHi KJIiHIYHI CMMIITOMMU, XapaKTepHi ISl ITHEBMOHIH,
BukiukKaHux RSV, AdV, Bipycom rpumny A i B, MoxXyTs 0yt
BUKOPHUCTAHI SIK BipOTiIHi KJIiHiKO-AiarHOCTUYHI KpUTepil
MOXJIMBOI €TiOJIOrii 3aXBOPIOBAHHS OO OTPUMAHHS J1abo-
paTopHoro miaTBepaxkeHHs. Lle nomoMozke migiopaTu mpe-
napaTu JJIsl CTapTOBOI MPOTUBIPYCHOI Tepartii, 3a MOXKIM-
BOCTi TapreTHOI, i BUPIIIMTU MUTAHHS 111010 HEOOXiTHOCTI
rocritaiizaltii. KiiHiyHa KapTiHA MTHEBMOHIi, BUKJIMKAHO1
BipycoM maparpuily, crepra, MajiocumMnrToMmHa. OCHOBHUM
CUMIITOMOM € KallleJib 3 BUALUIEHHSIM MOKPOTUHHS. Tem-
repaTypa TiJla B OUIBIIOCTI XBOPUX 3JIMIIAETHCS B MeXKax
BiKOBOI HOpMU. 3aXBOPIOBAHHS €Mi30UYHO 3YCTPiYa€ETHCS
MPOTSATOM POKY i MOTpedye MPOBeACHHS eTiONOTiYHOI [Tia-
THOCTUKMU.

Busznaueno, mo y 1/3 xBopux Ha BipyCHY ITHEBMO-
Hilo, Bukiaukany AdV, Bipycom rpumy A i B, mana micie
KoiHek1ig 3 Mikoruiasmolo, a 'y 1/5 — 3 RSV, Bipycom
naparpuity i AdV — BusBIsIIach BTOpMHHA OaKkTepialb-
Ha iH(exkuis. Bucoka yacTka niTeil, XBOpuUX Ha BipyCHY
IMTHEBMOHII0, 3YMOBJIEHY MiKCiH(EKIIi€0, CBIIUUTH IPO
HEOOXiJHICTh MPOBEJAEHHS OBTOPHOTO €TiOJIOTIYHOTO 00-
CTEXEHHSI 32 YMOBH TSIKKOTO Tiepediry 3axBoptoBaHHsI. Lle
JIOTTIOMOXE OCTAaTOYHO BM3HAYMTHUCS 3 TiarHO30M i CBO€E-
YacHO MPU3HAYUTH aHTUOAKTepiaabHy Teparliio.

PentreHosoriuHe oOcTexXeHHS He J03BOJIsIE nude-
pEHIIiIOBaT! BUI BipyCHOI ITHEBMOHIi, ajle HeraTUBHa
peHTTeHorpaMa BHUKIIIOYA€ IIel miarHo3. lHdopmaTus-
HumMu o3HakaMu Ha KT-300paxkeHHsIX € HasBHICTb IBO-
OIYHOI'0 ypaXkKeHHsI JIereHb IPU aAeHOBIPYCHili THEBMOHI1

i KOHcoJIimalii — Ipy MHEBMOHIl, BUKJIMKaHill BipycoM
rpuny A i B.

binku roctpoi ¢da3zu 3anajeHHs (MPOKAJIbLIUTOHIH,
C-peakTUBHUIA IPOTEiH, iIHTEPJICIKIH) XapaKTepU3yIOThCs
HecTieUM(iIYHICTIO CTOCOBHO TEPBONPUUMHHU 3amajeHHs,
ajie Mpu bOMY JIEMOHCTPYIOTh BUCOKY UYTJIMBICTH KOH-
LIEHTpaIlill Yy KPOBi MPU MACHUBHOCTI ypaxKeHHS JIeTeHb.
Lle Bu3HAYa€ iX MiarHOCTUYHY Ta IIPOrHOCTUYHY LIiHHICTh.
[IpuurHO0 HEKOHTPOJILOBAHUX 3aMaJIbHUX peakilii Moxe
oytu koiHdekuis 3 M. pneumoniae, AdV.

AHazi3 pe3ysbraTtiB 0i0XiMiuHOTO aHaJji3y KpOBi B Ipy-
ax MOPiBHSIHHS CBITYMTD PO MeBHi 0COOJIMBOCTI X AMHA-
MiKU, BUKJIMKaHi HaBeAeHUMHU BipycaMu. 3MiHU OioXiMiu-
HOTO CTaTyCy KpOBi MpY BipyCHUX IMTHEBMOHIsIX, iIMOBIpHO,
00yMOBJIEHI BUPaX€HUMHU TMAaTOr€HETUYHUMU TMOPYIIECH-
HSIMJ 32 HAsIBHOCTI MiKCTiH(eKIlii, aje MU HE MOXEMO
IIATY >KOTHUX BUCHOBKIB III0JI0 BIUTMBY KOiH(eKIIii MiKO-
IJ1a3MU1 i BTOpUHHUX OaKTepiabHUX iHPEeKITiiA.

[ToTpiOHi TTogaNbIIi TOCTIIKEHHS 3 BUBYCHHS BILIM-
BY KoOiH(eklIIil MiKOIja3Mu i BTOPMHHUX OaKTepialibHUX
iH(eKIill Ha KIiHiYHI 0COOJIMBOCTI Mepediry MHeBMOHIIA,
BUKJIMKAHUX MOIIMPEHUMU BUJAMU BIpyCiB, Ta PO3BUTOK
yCKJIagHeHb. JIJIs1 Kpaluux pe3yabTaTiB JiKyBaHHS YCKIad-
HEHb BipyCHMX ITHeBMOHIli 32 TOIIOMOI0OI0 OOpaHUX aHTH-
0iOTHKiB HEOOXimHO 3BaxKaTW Ha reorpacdidyHi Moaesi pe-
3UCTEHTHOCTI.

Konduikt inTepeciB. ABTopy 3asBISTIOTH PO BiICYT-
HiCThb KOH(IIIKTY iHTepeciB Ta BjlacHOI (iHaHCOBOI 3alli-
KaBJICHOCTI IIpH MiATOTOBII JaHOI CTATTi.

Bnecok aBTopiB. Mokisn-Cepbina C.A. — KOHIIETis Ta
IW3aiiH TOCTimKeHHs, 30ip Ta 00po0Ka MaTepiajliB, aHaIIi3
OTpUMAaHMX JAHUX, HalMCaHHS TeKCTy; Jumeunosa T.B.,
Ilenesuyvka B.A., 3aboromus H.I. — 30ip i 006poOKa ma-
TepialliB.
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Viral pneumonia in preschool children:
current aspects of clinical and paraclinical diagnosis and treatment

Abstract. Background. The article deals with the relevant prob-
lems of infectology pediatrics — viral pneumonias. Viral infections
can be the cause of numerous disorders of the body, but respiratory
complications are the most common, especially in preschool chil-
dren. The purpose is to present the clinical and paraclinical features
and treatment of pneumonia caused by common viral pathogens
in preschool children based on a generalization of the available
literature. Materials and methods. Modern domestic and foreign
literary sources on clinical and paraclinical diagnosis and treatment
of pneumonia caused by common viral pathogens were reviewed
and analyzed. Web of Science, Scopus, PubMed, Google Scholar
databases were studied to search for literature sources. When de-
termining the recommendations, a new, 11th revision of the Inter-
national Classification of Diseases and the results of prospective
and retrospective studies conducted in recent years were taken into
account. Results. Modern epidemiological and etiological data on
viral pneumonias in children are presented, their terminology base
is updated, which contributes to the consolidation of this diagnosis
in pediatric practice. In the context of the problem, based on the

analysis of the results of a multicenter retrospective examination,
differences in clinical manifestations, laboratory parameters, and
imaging results in pneumonia caused by common viral pathogens
are presented. Clinical predictors for the presence of mycoplasma
co-infections and secondary bacterial infection are highlighted.
Wider implementation of modern methods of etiological diagnosis
is recommended because of the risk of a high rate of co-infections
in children with viral pneumonia. The issue of pneumonia treat-
ment in preschool children is considered. Conclusions. The results
of the analysis justify the existence of a significant dependence be-
tween the types of the pathogen and the features of viral pneumonia
course in preschool children, increase the effectiveness of differen-
tial diagnosis in various clinical phenotypes and the assessment of
laboratory activity of the disease. These data, with a high degree
of probability, can ensure the choice of the optimal initial therapy,
predict the disease course, and solve the issue of the need for hos-
pitalization.

Keywords: review; pneumonia; adenovirus, respiratory syncy-
tial, influenza, parainfluenza diagnosis; children
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