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Hucepramiiina podota BHKOHaHa Ha Kadeapl MiKpoOioJorii, BipycoJIOrtii,
iIMyHOJIOT1I Ta  emigemiosiorii  JIHIIPOBCHKOTO  JEP>KABHOTO  MEAMYHOTO
yHiBepcuTeTy. JlucepTtallisi € ¢pparMeHTOM HayKOBO-IOCHIIAHOI poOOTH Kadeapu
MIKpOO10JIOT1i, BIPYCOJIOT1i, IMyHOJIOT11 Ta €M11eMi0JI0r1i Ta KadeIpu Mporne1IeBTUKI
JTUTSIUX XBOpoO JIHIMPOBCHKOTO JAEP>KaBHOTO MEAMYHOIO YHIBEpCUTETY «bpOHXITH
y JITel 3 KOMOPOITHUMH CTaHAMU: KIIIHIYHUN NIepeOir Ta ix cyyacHa eTionorish» (Ne
nepskaHoi peectpaiii 0116U004962), repmin BukoHanus 01.2017 — 11.2021 p. p.

Mera nociiKeHHsT — MiABUIIEHHS €(PEKTUBHOCTI KIIIPEHCY MaToOioTiB B
pecripaTtopHOMY TpakTi JiTe 3 MB Ha OCHOBI BUBUECHHS CIIEKTPY KOJIOHI3aTOPIB,
iX YyTIMBOCTI 10 aHTHUOAKTEPIaAIbHUX 3aC001B, MTPOOIOTUYHUX MIKPOOPTaHI3MIB Ta
YMOB CEpeIOBHUIIIA.

HoBu3Ha gocaigxeHHsl Ta ojep:KaHMX pe3yabTarTiB. B muceprariiinomy
JOCTIPKEHHI 3 BUKOPHCTAHHSM PO3MIMPEHOTO KYJIbTYypadbHOTO METOAY BIIEpIIe
OMKCAHO CTaH PECHipaTOpHOro MikpooOioueHo3y npu MB y giteil J{HInNpoBCHKOTO
pEerioHy Ta BIEpPII€ BCTAHOBJICHO JOKAIbHUN NpoduUIb XIMIOTEpaeBTUIHOI
YyTJIMBOCTI NATOOI0HTIB, aCOI[IHOBAHUX 3 3aXBOPIOBAHHIM. MiKpoO1OM AUXATBHUX
NUISAXIB JiTel XBopux Ha MB Bifpi3HSABCS MPUTHIYEHHSAM HOPMAJIBHOI MIKpOOi10TH
Ta HaJMIPHUM PI3HOMAHITTSM TAaTOTEHIB, AKi, 3a3BUYal, HE € XapaKTePHUMH IS
3arajibHOI MOMyJIsAIii. PI3HOMaAHITTS KOMEHCAJIB JUXalbHUX NUIAXIB JiTer 3 MB
Oyno OiaHMM, BHIOBHMH CKJIaJa BKJIIOYAB MpeAcTaBHUKIB poaiB Corynebacterium,

Streptococcus ta Aerococcus. SlkicHa Ta KUIbKICHa XapaKTepUCTHKa KOMEHCAIbHOT



MIKpOOIOTH 3MIHIOBajacs 3 BIKOM HETaTUBHO — CyMapHO dYacTKa KoaryJsasa-
HeratuBHuX Staphylococcus spp., a Takox Streptococcus, Aerococcus spp.,
Corynebacterium spp. Lactobacillus spp. ta Neisseria spp. cranoBmia 61,1%
130J1ATiB y BiIli 110 2 pokiB, 48,0% — Big 6 no 12 pokiB i 35,3% — crapme 15 pokis (p
< 0,05). INTomupeHicTh KOMEHCAITIB TAKOX HETaTUBHO KOpEoBaia 3 BikoM. Tox, y
BiIll 10 2 POKIB MOIIMPEHICTh KOMeHcaiB ctanoBmwia 111,1%, Big 2 10 6 pokiB —
64,2%, Big 6 mo 12 pokiB — 51,4%, a y Bii crapmre 15 pokiB — 43,8% (p<0,001).
OcHOBHMMH TIaTOTCHaMu B juTsdomy Bimi Oymu  Staphylococcus aureus,
Haemophilus influenzae, Pseudomonas aeruginosa ta Aspergillus fumigatus.

B HaykoBo-#oCHiJIHIiT pOOOTI JOMOBHEHO 3HAHHS MPO MOMKIMBOCTI
MDKMIKpOOHOT B3aeMOJii B JUXalbHUX HuIgxax npu MB Ta mokasaHo, 110
IPUCYTHICTh HEPEPMEHTYIOUHX IpamM-HeraTuBHUX Mikpoopranizmis (HOI'HMO)
HEraTHUBHO BIUIMBA€ Ha KOJIOHI3AIlIO KOaryja3a-HeraTUBHUMH MpPE/ICTABHHUKAMU
pony Staphylococcus (p<0,001), a Takox Streptococcus spp. (p<0,001),
Haemophilus spp. (p<0,05), nopsaky Enterobacterales (p<0,05). I naBmakwu, mosiea
H®I'HMO noB’si3aHa 3 HaOyTTsAM TuticHeBuX rpudis (p<0,001).

B HamoMmy AOCHIIPKEHHI OMMCAaHO MATOTHOMOHIYHI BJIACTUBOCTI OCHOBHUX
naTo0i10HTIB, acorioBanux 3 MB. Jlng S. aureus Oyno XapakTepHO YTBOPEHHS
Manux kKoJoHianbHUX (hopM (MKD) — 11,1% micns mikyBaHHS aMiHOTJIIKO3UIaMU
Ta/abo cynbdaHiIaMigamMu, a Takox npu Ko-iHdekiii 3 P. aeruginosa (p<0.001).
UytnuBumu 10 ycix B-nakramiB Oymu jwmmre 20,4% (95%1 53,7-79,6) i3on4tiB S.
aureus, gactka MmetunuiaiH-pesucteHTHUX (MRSA) ckmagama 5,3%. S. aureus 3
aykcoTpoHoro Moaudikaiiero Oynau OUIbII CTIMKUMHU A0 [-JIaKkTaMiB Ta
reatamitay (p<0,05). TIpodine ximioTepaneBTHYHOT uyTiIMBOCTI P. aeruginosa
OyB BapiaOelbHUM: CHPUHHATIMBUMU A0 yCiX NeHIUWIiHIB Oymu 62,1% (95%/11
52,1-71,5) i3on4TiB, B TOW 4Yac, SK YyTIWUBICTh MPH 30UIbIIEHIA EKCIIO3HIII 10
nedrazigumy i1 nedemnimy cranormia 82,5% 1 72,8% BianoBiaHo. MyKOinHI 130715TH
Oyiu OUTbII CTIHKI, HI)K HEMYKOIIHI 10 NeHiIHIB (p<0,001) Ta uedanocrnopuHiB

(p<0,05).



B HamoMy [oCmiJpKEHHI JOTMOBHEHO 3HAHHS TMpO aJAre3suBHUN Ta
O10TUTIBKOYTBOPIOIOUNI TMOTEHITIal OCHOBHUHM TMAaTOOIOHTIB acoriiioBanux 3 MB.
S. aureus Ta P. aeruginosa, MmaiM B3HAYHHM aare3WBHUN IOTEHINAd Ta
O10TUTIBKOYTBOPIOIOYY 3/aTHICTh. MiX aAre3suBHUM MOTEHI[aloM S. aureus i
P. aeruginosa Ta ix OiOIIIBKO-yTBOPIOIOYOIO AKTHBHICTIO BHUABICHO MPSAMY
KOpEJALIAHY 3aIeXHICTh, I's = 0,84 (p<0,001) 1 rs= 0,95 (p<0,001) BiAmOBiAHO.

B namomy nmocnmimkeHHI BOEpIle BU3HAUYEHO aHTArOHICTMYHI BIACTHUBOCTI
ayTONpOOIOTUKIB Ta HECUMOIOHTHHX MIKPOOPTaHi3MiB TMPOTH MaTOOIOHTIB,
acomiioBannx 3 MB, [0 HaJlI€HI BUCOKMMHU BIPYJEHTHUM BIACTHBOCTSIMHU.
CumbionTn Aerococcus viridans, myseitamnii mram A. viridans 167 Ta Bacillus
clausii manu BUpaKeHHMI aHTarOHICTUYHHN TOTEHIA] MPOTH OMOPTYHICTIB Ta
MaTOreHiB, BUIUICHUX 3 JUXAIbHUX LUIAXIB AiTell 3 MB, mpoTte eHmoreHHa
MikpoOioTa OyJia OibIll akTHBHOO TIpoTH S. aureus Ta E. coli.

B HaykoBo-gocnmiHii poOOTI BHepiie MOKa3aHO, [0 BU3HAYCHO
KOHIICHTpaIlito aHTUMIKpoOHX nentuaiB (AMII) hBD-2 ta hCAP-18/LL-37 B
MOKPOTHHHI JiTei, XxBoprX Ha MB Ta moka3aHo 3aieXHICTh PIBHSA KaTSNIIHUIUHY
hCAP-18/LL-37 B nuxanpuux nuiixax npu MB Bijg kosoHi3arii P. aeruginosa (rs =
0,63, p <0,01).

IlpakTuyHe 3HAYeHHS OTPUMAHHMX pe3yabTaTiB. Hamu miaTBepkeHo
BAXKJIMBICTh MIKPOOIOJIOTIYHOTO MOHITOPUHTY Ipu MB, sK OAHOro 3 KIHOUOBUX
aCHeKTIB MEIUYHOro cynpoBoay. Pe3ynabTaTu, oTprmaHi B poOOTi, BUCBITIIOIOTh
OCHOBHI MIKp0010JIOT14H1 0COOIUBOCTI MAaTOOIOHTIB 3a3BHYal acomiiioBaHux 3 MB.
3a pe3ysbTaraMu poOOTH Ta HA OCHOBI CBITOBOTO JOCBIAY Ta HalKpaIux MpaKkTHK
BIepiie B YKpaiHi po3poOJeHO METOAMYHI peKOMEeHfalli st poOoTu 3
010JI0OTIYHMM MaTepiajJoM BiJ XBOpuX Ha MB Ha Bcix eTamax MikpoOi0JOT14HOTO
JOCITIDKEHHSI 3 METOI0 TMOKpAIIeHHS! €(PEKTUBHOCTI HATJIALy Ta SIKOCTI HaJaHHS
MEIUYHOI JOMOMOTH. Hamu TakoX OTpUMaHO JaHi MpO JIOKAJIBHUNU MPOQiih
YYTIMBOCTI JO MPOTUMIKPOOHMX 3ac00iB, 110 BPAaXOBYETbCS NPHU MNPU3HAUYCHHI
OpPOTUMIKpOOHOI Tepamii JiKapsMHU KIIHIOACTAaMHU. JluHamika MOKa3HUKIB

HECHEIM(PIYHOTO IMYHITETY B 3QJIEKHOCTI BiJl MIKPOOHOTO MPOQIII0 AUXATbHUX



IUIAXIB Ta LIUIBHOCTI 1 TUIY KITHHHOI 1HQIbTpaIii Moxke OyTH BUKOpHUCTaHA
JIKapsIMU-KITIHIIMCTaMU MU IJIaHyBaHHI MPOoTH3ananbHoi Teparii npu MB y gitei.
3a pe3yabTaTaMu aucepTaiii ony0ikoBaHo 17 HAyKOBUX Mpallb, Cepel IKUX
7 crarei, 3 HUX | cTaTTsA — y BUJAHHI, MO 1HAEKCYeThCs y cuctemi Web of Science,
1 cTarTd y 3aKOpJIOHHOMY BUJIaHHI1, 1[0 1HIEKCY€EThCA Y CUCTEMI Scopus, 3 CTaTTi y
(baxoBuX BHJAHHIX Ha TepUTOpli YKpaiHM, 2 CTaTTi y 3aKOpJOHHHUX (PaxoBHX
KypHainax, 9 Te3 HOmMoBijed y MaTepiajax KOHTPECIB Ta HayKOBO-TIPAKTHUHUX
KOH(EpeHITIH,
1 MeToan4HI peKOMEHallli.
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The study aimed to boost the efficiency of clearance of the respiratory
pathobionts in children with CF based on the study of the spectrum of colonizers,
their sensitivity to antimicrobial agents, probiotic microorganisms, and
environmental conditions.

The novelty of the study and the results obtained. For the first time using
the expanded cultural method the respiratory microbiome of children with CF living
in Dnipro region and the local chemotherapeutic susceptibility of pathobionts was
described in the study. The repiratory microbiome in children with CF was
characterized by a suppression of normal microbiota and an excessive diversity of
pathogens that are usually not characteristic of the general population. The diversity
of respiratory tract commensals was poor in children with CF, the species
composition included representatives of the generas Corynebacterium,
Streptococcus, and Aerococcus. The qualitative and quantitative characteristics of
commensal microbiota changed negatively with age, the aggregated proportion of
coagulase-negative  Staphylococcus spp., Streptococcus, Aerococcus spp.,
Corynebacterium spp. Lactobacillus spp. and Neisseria spp. occupied 61.1% of
isolates in children under 2 years of age, 48.0% - from 6 to 12 years, and 35.3% -
over 15 years (p < 0.05). The prevalence of the mentioned commensals also
negatively correlated with age. So, under 2 years old, the prevalence of commensals
was 111.1%,
2 to 6 years — 64.2%, 6 to 12 years — 51.4%, above 15 years — 43.8% (p<0.001). The
main pathogens in childhood included Staphylococcus aureus, Haemophilus
influenzae, Pseudomonas aeruginosa and Aspergillus fumigatus.

In the study we completed the knowledge about microbial interactions in the
CF- respiratory tract in children and shown that the presence of non-fermenting
gram-negative microorganisms (NFGNMO) has a negative impact on the

colonization by coagulase-negative Staphylococcus (p<0.001), as well as



Streptococcus spp. (p<0.001), Haemophilus spp. (p<0.05), order Enterobacterales
(p<0.05). In contrast, the appearance of P. aeruginosa was associated with the
selection of Aspergillus molds (p<0.001). Coagulase-negative Staphylococcus had
a significant negative effect on the colonization by S. aureus (p<0.001).

The pathognomic changes of the main pathobionts associated with CF were
described in the study. The share of small colony varianst (SCVs) was 11.1%.
Auxotrophic cultures were isolated after treatment with aminoglycosides and/or
sulfonamides and in case of P. aeruginosa infection (p<0.001). Only 20.4% (95%ClI
53.7-79.6) of S. aureus isolates were sensitive to all B-lactams. The share of
methicillin-resistant S. aureus (MRSA) was 5.3%. Auxotrophic S. aureus were more
resistant to B-lactams and gentamicin (p<0.05).

The share of P. aeruginosa mucoids was 27.2% (n = 26), SCVs —5.83% (n =

6).
The chemotherapeutic sensitivity profile of the pathogen was variable: only 62.1%
(95% CI 52.1-71.5) of the isolates were susceptible to all penicillins, while the
sensitivity with increased exposure to ceftazidime and cefepime was 82.5% and
72.8%, respectively. Mucoid isolates were more resistant than non-mucoid to
penicillins (p<0.001) and cephalosporins (p<0.05).

In our study we described adhesive and biofilm-forming potential of the main
pathobionts associated with CF. S. aureus P. aeruginosa had significant adhesive
potential and biofilm-forming ability. There was a direct correlation between the
adhesive potential of S. aureus and P. aeruginosa and their biofilm-forming activity,
rs = 0.84 (p<0.001) and rs = 0.95 (p<0.001), respectively.

In our study, the activity of autoprobiotics and nonsymbiotic bacteria against
pathobionts associated with CF was described for the first time. The symbionts
Aerococcus viridans, the museum strain A. viridans 167 and Bacillus clausii had a
pronounced antagonistic potential against opportunists and pathogens isolated from
the respiratory tract of children with CF. When comparing the antagonistic potential

of the symbionts of A. viridans and the museum strain A. viridans 167, it was



established that the endogenous microbiota is more active against S. aureus and E.
coli.

At the next stage of our work, for the first time we evaluated the levels of
antimicrobial peptides (AMPs) hBD-2 and hCAP-18/LL-37 in the sputum of
children with CF and their correlations with microbial profile of lungs. The
concentration of cathelicidin hCAP-18/LL-37 in the CF-sputum correlated with the
colonization of
P. aeruginosa between the levels of determined AMPs weren't found (rs = 0.63; p
< 0.001).

The practical significance of the results. We have confirmed the importance
of microbiological monitoring in cystic fibrosis as one of the key aspects of medical
follow up. The results obtained in this work highlight the main microbiological
features of pathobionts commonly associated with cystic fibrosis. Considering the
results of the study and basing on the world best practices, for the first time a
guideline for working with biological material from patients with cystic fibrosis at
all stages of microbiological research were developed in Ukraine to improve the
effectiveness of surveillance and quality of care. In addition, data on the local profile
of antimicrobial susceptibility was obtained and is constantly considered by
clinicians when prescribing antimicrobial therapy. The dynamics of non-specific
immunity depending on the microbial profile of the respiratory tract and the density
and type of cellular infiltration can be used by clinicians in planning anti-
inflammatory therapy for children with cystic fibrosis.

Publications. According to the results of the dissertation 17 scientific works
were published, including 7 articles, among which 1 article is in Ukrainian journal
indexed in the Scopus, 1 article is in international journal indexed in Scopus, 3
articles in Ukrainian professional publications, 2 articles in international
professional journals, 9 abstracts in the materials of congresses and scientific
conferences, 1 methodological guidline.
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