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®OPMYBAHHS BIOMJ1IBOK
36YAHUKAMMW NIENIOHE®PUTIB Y AITEN PAHHbLOTIO BIKY,
K OANH 3 MEXAHI3MIB BUHUKHEHHS CTINKOCTI
A0 AHTUMIKPOBHUX NMPENAPATIB

'XapkiBCbKuii HaLioHanNbHUI MeANYHUI YHiIBepcUuTeT, YKpaiHa

Y «IHCTUTYT MikpoGionorii Ta imyHonorii iM. I.I. MeuHukoBa
HauioHanbHoOI akagemii MeguMyHux Hayk YKkpaiHu», XapkiB, YkpaiHa

AkTyanbHicTb 06ymMOBrieHa 3pOCTaHHAM KiflbKOCTi
JiTen, XBOpUX Ha NiENOHEMPUT Ha Tri MNOPYLUEHHA
ypoauHaMmiku, sika oOyMOBMeHa K OpraHiYHUMK, Tak i
PYHKLIOHaANBHUMU NPUYMHaAMU.

Memotro OocrnioxeHHs € BUBYEHHSA 34aTHOCTI Oc-
HOBHMX YyponaToreHiB A0 YTBOPEHHA OionniBkn Ta
BMMAMB MOXIOHWX HITPOdypaHiB Ha MEPBUHHI Ta BTO-
PWUHHI BionniekM i3onsTiB.

3ibpaHo martepian ana pgocnigkeHHs y 37 giten
BiKOM Big 1 micsust Ao 3 pokiB, 3 HUX 26 AiTen, xBopi
Ha rocTpuin nienoHedput Ta 11 giten, xBopi Ha Xpo-
HiYHUI nienoHedpuT. Bepudikauia giarHo3y nposoau-
nacsi 3rifHo 3 MPOTOKONOM [AiarHOCTUKN Ta NiKyBaHHA
JiTen 3 iHeKUigMn Ce4vyoBOi CMCTEMMU 3a LOMOMOrOH
CTaHZapTU30BaHUX MeTOoAuK. BukopucTaHi Mmikpobio-
NOriYyHi MeToan OOCNiAXXEHHS.

PesynbTtatn pocnigkeHHs nokasanu, Wo 3a naii
noxigHux HiTpodyypaHiB Ha NepBuHHI BionniBkK i3ons-
TiB P. mirabilis Ta S. aureus yTBOpeHi HOBi NMAHKTOHHI
KNiTUHN He ¢opMyBanu LWinbHI BTOPUHHI GionniBku:
npuv rocTpin dopmi nienoHedpuTy — AiameTp LWiNuHK
GionniBkn cknae Big 1,72 MKM go 6,17 Mkm, a npu
XPOHiYHI cbopmi nienoHedputy - Big 4, 47 MKM 00
20,98 mkm. MNpu gocnigxeHHi Aii noxigHux HiTpodypa-
HiB Ha [o006OoBi NepBWHHI GionniBKM MikpoopraHiamie,
30yQHMKIB TOCTPMX Ta XPOHIYHUX NiENOHedpUTIB Y
[iTeln, BCTAHOBEHO, WO ONTUYHA LWiMbHICTL iX npak-
TUYHO He 3HMXYyBarnacs, NpoTe AaHi MiKpocKonii noka-
3yH0Tb, WO Nig BNAMBOM MOXiOHWX HITPOdYpaHiB yTBO-
PHOKOTLCA «NOPU-LLINTMHWY», AiaMeTpoMm Big 5,98 Mkm go
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21,66 MKM i BinbLi Yepes siki MOXNNBE MPOHUKHEHHS
aHTMbakTepianbHUX npenapatis y Gionnisky i BAnvB
Ha MMaHKTOHHI POpPMK ICHYBaHHS MIKPOOpPraHiamis 3
HacTynHot ix 3arnbennio abo 3HMKEHHAM aKTUBHOI
30aTHOCTI YTBOPHOBATU LWinbHi GionniBku, wWo none-
penkae po3BUTOK PeELNaNBIB.

B pesynbTati npoBegeHux OocrigkKeHb BCTaHOB-
NEHO, WO MOKa3HWUKU ONTUYHOI LWUINbHOCTI i30MATIB Y
AiTen, XBOPMX Ha XPOHIYHWUIA nienoHedpuT BipOrigHO
BULLE, HIX Y OiTen, XBOPUX Ha roCTpui niernoHedpurT.
MoxigHi HiTpodbypaHiB B TepaneBTUYHIN A03i edheKTnB-
HO Ji€ Ha MMaHKTOHHI (POPMM YpOMNaTOreHiB B akTUBHIV
¢asi rocTporo i Npu 3aroCTPEHHI XPOHIYHOro mnieno-
HedpuTy, a TakoX 3anobirae YyTBOPEHHIO BTOPUHHMX
6ionnisok. 3a BNNMBY NOXigHWX HITpodbypaHiB yTBOpIO-
I0TbCA «OTBOPW», Yepe3 SKi MOXITMBE MPOHUKHEHHS
aHTMbaKTepianbHUX Npenapartis y Gionnieky, Lo none-
pexae po3BuTOK peuuauBiB. [oxigHi HiITpodypaHiB
e(eKTUBHO NMpu3HadyaTn 3 METOK MNPOMINaKkTUKn pos-
BUTKY MiENOHedPUTIB i B SKOCTI MpOTUPEeunanBHOI
Tepanii XpoHiYHUX nienoHedpuTiB y AiTen.

KniouoBi cnoBa: nienoHedpuT, 4iTh, Mikpoopra-
Hi3MK, NOXiAHI HITpOdypaHiB, BionmisBkw.

3B'AI30K po6OTM 3 HAYKOBUMM MNporpamamu,
nraHamu, temamun. [ocnimpkeHHs NpoBOAMIUCS Bid-
noBigHO A0 TeMW HayKoBO-AOCHigHOI pobotn «Ontu-
Mi3aList AiarHOCTUKK | NPOMiNaKTMKM XPOoHi3auii Mikpob-
HO-3anarnbHMX 3aXxBOPIOBaHb CEYOBMBIOHOI CUCTEMU Ta
nporpecyBaHHa Hedpponatii y AiTe KepyBaHHAM
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B3aEMOJIE0 MaKpo- Ta MikpoopraHiamie», Ne gepx.
peecTpauii 0118U000945.

Bctyn. Y cyvacHOMy cycCninbCTBi 3pOCTae€ Kirlb-
KiCTb AiTeln, XBOpUX Ha peunamBytounii nepebir iHdek-
Lii cevyoBMBIOHOT CUCTEMU Ha TNi MOPYLUEHHST Ypoau-
HaMikun, sika obymoBneHa sk OpraHiyHMMK, Tak i PyHK-
UioHanbHUMK npuynHamun. PeumamByBaHHS iHGEKLUIT
CEeYOBUBIAHOI CMCTEMW, 30Kpema niernoHedpuTy, oby-
MOBNEHO 30iNnbLUEeHHSIM Pe3UCTEeHTHOCTI 00 aHTubak-
TepianbHWX npenapartiB. Y cyyacHi negiaTpii, 30kpe-
Ma, B AUTAYIN Hedpponorii, 3pocTae iHTepec Ao Gakre-
pianbHUX NNiBOK Ta npouecy GionniBkoyTBOpeHHs [1].
Came MikpoOHi GionniBkv BignoBiganeHi 3a eTionorito
Ta natoreHe3 GaraTbOX rOCTPUX Ta XPOHiYHMX BakTe-
pianbHNX XBOPOO, 0O HUX TAKOX BIOHOCATHLCA iHAEKUT
Ce4OBMBIAHOI CUCTEMM, a caMe NiENOoHedpUT, LUCTUT
[2]. YTBOpEeHHs1 GionniBoOK NiABULLYE BWXMBaHHA Oak-
TEpiv Y HAaBKOMULUHbOMY CepefoBuLLi, Yy TOMYy Yuchi B
OUTAYOMYy opraHi3mi. BigmiHHMMKM  ocobnmBocTaMM
GionniBkK, B MNOPIBHAHHI 3 KOMOHISIMX MiKpOOpraHiamis,
€ HasIBHICTb MO3aKIiTUHHOIO MaTpUKCY, HAsABHICTb Yy
GaKTepii reHiB, WO KOHTPOMOIOTE GiONMiBKOYTBOPEH-
HS, CKnagHa apxiTekTypHa CTpyKTypa.

MowmpeHHs i 36inNblUEHHS BiACOTKY 3aCTOCYBaHHsI
KaTeTepiB, ApPEHaxiB 3 OAHOYACHUM MPU3HAYEHHSM
aHTMbakTepianbHMX npenapaTiB, A0 SKUX BUsIBNEHa
PE3VNCTEHTHICTb MATOreHiB, NpM3BOASATb OO PO3BUTKY
GionniekoBoI iHdekuii [3, 4]. MNepioanyHe BUBINbHEHHSI
NNaHKTOHHUX dbopM GakTepii 3 GionniBok B NOTiK ceui
CNYXWTb [KepenoM PO3BUTKY i NIATPUMKN XPOHIYHOIO
iHcbekuUinHOro i 3ananbHOro npouecy B HUpKax [5].

30inblUeHHs pe3nCTEeHTHOCTI A0 aHTMbakTepianb-
HUX MnpenapaTiB MOSACHIOETLCH MOPYLUEHHAM MPOHMUK-
HeHHs aHTMbBakTepianbHOrO npenapaTy 4epe3 mart-
puikc Gionniku [6]. HeyxunbHe 3pOCTaHHA pPe3NCTEHT-
HOCTi MiKpOOpraHiaMiB O 3aCTOCOBYBaHUX aHTMGIOTK-
KiB, 30iNbLUEHHSI KiNbKOCTi XBOPUX Ha iHdeKLUii cevoBu-
BiOHOI cucCTemMM, 3MiHa CTPYKTYpu YyponaToreHis Ta
YTBOpPEHHs1 BionniBok € OCHOBHUMW npobremamu B
nikyBaHHi nienoHedpuTiB y Aiten. [na po3suTKy Gion-
niBOK, COOPMOBaHMX yponaTtoreHamu, XapakTepHO
[JeKinbka eTaniB: ageresia NnaHKTOHHUX oopm GakTe-
pin 4O MOBEpXHi, NOTIM BiAOYBaeTbCS MOAIN KNiTWH,
hopMyBaHHSA MaTpUKCy, YTBOPEHHsSI camoi BionniBku
Ta BiJOKPEMIEHHS HOBMX MIIAHKTOHHUX MiKPOOPraHi3-
MmiB [7]. Ane getanbHe AOCNIAXEHHA eTaniB opmy-
BaHHA GionniBKM B CEYOBMBIOHMX LUNsIXaxX He garno
3MOrM/ BCTAHOBUTW TOYHWUI MeXaHi3M agresii Ta Buxu-
BaHHA MiKpOOPraHi3miB.

BionniBKoyTBOpEHHS1 BBaXa€eTbCA OOHMM 3 (haKTo-
piB MaTOreHHOCTi MIKpoopraHiamiB, a 34aTHICTb A0
YTBOPEHHs1 BionniBok yponaToreHaMu NnexuTb B OCHO-
Bi aHTUBGIOTUKOPE3NCTEHTHOCTI, WO AMKTYE HeoOxia-
HICTb aKTVBHOMO MOLUYKY aHTMMIKpOBGHMX npenaparis
0N NpUrHideHHs cbopmyBaHHst GionniBku Mikpoopra-
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Mikpo6Gionoris

Hi3MiB. Ha cy4yacHomy eTani 3anuiarTbCca HegocTart-
HbO BMBYEHVMMW MEXaHi3Mun B3aEMOAi MixX 6akTepismu
BcepeauHi Gionnieku.

MeTa pocnigXeHHA — BMBYEHHSI 34aTHOCTI OcC-
HOBHMX YypOMaToreHiB A0 YTBOpeHHs 6ionniBkn Ta
BMMAMB MNOXiOHUX HITPOMypaHiB Ha NEpBUHHI Ta BTO-
PWHHI GionniBkK i3oNsTIB.

Marepian Ta meToam pgocnigxeHHA. O6cTexeHo
37 piten Bikom Big 1 micaua oo 3 poki, siKi 3Haxoau-
nmcs Ha obCTexeHHi Ta MnikyBaHHi y HedponoriyHomy
BigaineHHi KO3 «XapkiBcbka MicbKa KniHi4Ha guTaya
nikapHa Nel6» XapkiBCbkOi MICbKOI pagn, 3 HUX
28 piByat Ta 9 xnonyukis. 13 ypaxyBaHHAM TpMBanocCTi
3aXBOPIOBaHHS, 0OCTEXeEHI AiT! PO3NOAINEHI Ha rpynu:
1-wa rpyna (n=26) — aitn, XBopi Ha rocTpumn nienoHe-
¢puT Ta 2-ra rpyna (n=11) — AiTn, XBOpi HAa XPOHIYHWI
nienoHedput. Bepudikauis giarHo3y nposogunacs
3riAHO 3 NPOTOKONOM [iarHOCTUKM Ta NiKyBaHHS AiTen
3 iHeKLigMM Ce4YoBOI CUCTEMM 3a [OMOMOrOK CTaH-
[apTU30BaHWX i YHiikoBaHUX METOAMK.

PoboTy npoeegeHo BignoBigHO 0O BMMOr €Bpo-
MEenNCcbKOi KOHBEHLIT No 3axucTty xpebeTHux TBapwH
(Ctpacbypr, 18.03.1986p.), aupektnen Pagu €spo-
NencbKoro EKOHOMIYHOrO TOBapMCTBa MO 3axXMCTy Xpe-
6eTHux TBapuH (CtpacOypr, 24.11.1986), 3akoHy Yk-
paiHn «[po nikapcbki 3acobw»,1996, cT. 7,8,12, Ha-
ctaHoBi ICHGCP (2008 p.), GLP (2002 p.), «[Nopsigky
NPOBEAEHHS KNiHIYHNX BUNPOOYBaHb NiKapCbKMX 3aco-
6iB Ta ekcnepTvM3n martepianiB KriHiYHUX BUMNPOOBY-
BaHb» Ta «TWUMOBOro MOMOXEHHSA MPO KOMICito 3 nu-
TaHb eTUKW», 3aTBepaxeHnx Hakaszammn MOS YkpaiHu
Ne 523 Big 12.07.2012 p. Ta Ne 616 Big 03.08.2012 p.
HocnigpkeHHs BMKOHyBanocs 3 MiHiManbHUMKU NCUXO-
noriyHMMuK BTpaTtamu 3 Goky nauieHTiB. Ha npoBeneH-
HSA JocnigpkeHb byna oTpumaHa noiHpopmoBaHa 3ro-
na batbkiB aiten.

BukopucTaHi mikpobionoriyHi meToan: GakTepio-
NOrivHi — igeHTMdiKauis MiKpoopraHiamiB 3a 3aranbHo-
NPUARHATUMW MIKPOBIONOriYHMMM CXeMaMn BUAINEHHS
Ta igeHTudikauii mikpoopraHiamis [8]. BuaHayeHHSA
YYTNMBOCTI KMiHIYHUX LWTaMiB A0 NOXiOHUX HiTpodypa-
HiB NPOBOAMMM Y MOMICTUPONOBMX MNNaHWweTax: MiHi-
MarnbHy NpurHivyBansHy koHueHTpauito (MK 300 mkr/
MIT) BU3HAYanu Ans KynbTyp KMAiHIYHUX WwTamis 3a Jo-
NMOMOrol MeToda CepinHuMx po3BeneHb [9]. B KoHT-
porbHi NpoOBipkK 3amicTb MOXiAHMX HiTpodypaHiB [o-
Aasanu i30ToHiYHUIM pos4dmH (0,5 % NaCl). O6nik pe-
3ynbTaTiB NPOBOAMNY Yepes 24 roanHm [10].

Ons oTpumaHHsa GionniBkM BUKOPUCTOBYBanu crte-
pvnbHi nonimepHi Yawku MeTpi giametpom 40 mMm. Y
KOXHY YaluKy nomiwianu no 4 mn 6yneiioHy Mionnepa-
XiHTOHa i BHOCUM 40O0BY KynbTypy MIKpOOPraHiamis,
BUAINEHUX i3 cevi npu nienoHedputax y giten. IHkyby-
Banu npotarom 12-18-24 rog npu + 37°C. NoTim ckno
3-pasoBo Bigmmeanu B 0,01 M cdocdaTtHum Bydepom,
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3anvBann po34YMHOM MOXIAHUX HITpOdypaHiB, BUTPU-
MyBanu roguHy, Bigmmeanu docdatHum Bydepom,
BucyLyBanu, papbysanu 1% po3dmMHOM KpicTannsio-
nety i mpoMuBanu aUCTuneoBaHow Boaow [11]. Mik-
pockonis npenapaTtiB MpoBoAuNnack 3a AOMOMOro
Mikpockona Granum 3 macnsHow imepcieto. Lindposi
300paxeHHs GakTepiii i ix GionniBok oTpumyBanu 3a
Jornomorot Bigeokamepun (Bigeookynsipa) DCM310
ToupCam™ (Industrial Digital Camera UCMOS
03100KPA3.1 MP % APTINACMOS SENSOR,;
FMAO50) i 36epirann B cdopmarTi jpeg. Npn obpobui
pe3ynbTaTiB  BUKOPUCTaHi MeTOAM napameTpuyHol
CTaTUCTUKM i3 3aCTOCYyBaHHAM nporpamu «Statistica»
n «Biostat» [12, 13].

Pe3ynbTaTy gocnigXeHHs i iXx o6roBopeHHA. Y
pe3ynbTaTi NPOBEAEHOro AOCMIAXKEHHSA BUABMAEHO, LLO
BCi yponaToreHHi MiKpoopraHiamm manu 34aTHICTb
yTBOptoBatTn [obosi GionniBkn. ONTMYHA LWINbHICTbL
i30MN4TIB y OiTeN, XBOPMX Ha XPOHIYHWI NiENOHEdPUT,
6yna BiporigHo (p<0,05) BMLLO HiX y AITen, XBOpUX
Ha rocTtpum nienoHedput. TakoX BCTAHOBMEHO, LWO
HanbinbLW wWinbHi goboBsi Gionnisku yTBOptoBana Kleb-
siella pneumoniae, sk npu roctpomy nienoHedpuTi,
Tak i Npyn XpoHiYHOMY nienoHedpwuTi (Tadn. 1).

Tab6nuusa 1 — MNMNoKasHUKM ONTUYHOI LLiNbHOCTI BionniBoK,
LLIO CHOPMOBaHiI OCHOBHUMMW yponatoreHamu y gitew,
XBOPMX Ha rOCTPUIA Ta XPOHIYHUI NienoHedpuT, ONT. o4,

@

[pynu obcTexxeHnx Aiten 3 rocTpum

OCHOBHi 36yQH1KM Ta XPOHIYHWM nienoHedpruToMm

nienoHedpuTiB
y aiten

locTpui
nienoHedpuT
(1 rpyna, n=26)

XpOHiyHUi
nienoHedpuT
(2 rpyna, n=11)

Proteus vulgaris

2,89 (2,36; 3,01)

4,18 (3,95; 4,31)* |

Proteus mirabilis

2,65 (2,33; 3,02)

3,84 (3,62; 3,95)*

Escherichia coli

2,34 (2,08; 2,65)

3,68 (3,52; 3,89)*

Klebsiella
pneumonia

3,21 (2,89; 3,67)

4,56 (4,02; 4,87)*

Pseudomonas
aeruginosa

2,84 (2,51; 3,13)

4,12 (4,32; 4,67)*

Enterobacter spp

2,14 (1,81; 2,44)

3,47 (3,29; 4,11)*

Morganella morganii

2,08 (1,89; 2,31)

3,26 (3,04; 3,45)*

Staphylococcus
aureus

2,81 (2,63; 3,02)

4,09 (3,86; 4,25)*

Streptococcus
pyogenes

2,97 (2,82; 3,15)

4,21 (4,01; 4,43)

lMpumimka: *BiporigHicTb 03Haku (p<0,05) CTOCOBHO NoKas-
HUKiB giTen 3 1-i rpynu.

BugineHi wramn Klebsiella pneumoniae y giten
0o 3 pokiB, siKki NikyBanucsa 3 npyMeoay nienoHedpuTy,
Manu 3gaTHiCTb yTBOptoBaTU [00O0BI GionniBku: isons-
TW rocTpoi copmu nienoHedpuTy yTBOpPtoBanu Gion-
niBkM 3 wWinbHicTio 3,21 (2,89; 3,67) onT. oa., i3onATn
K. pneumoniae xpoHiyHoi cdopmn — 4,56 (4,02; 4,87)
ONT. OA. 3 aKTUBHOI NPOAYKLUIE NNAHKTOHHUX KITiTUH
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(2,14 (1,86; 2,65) onT. og. Ta 3,06 (2,84; 3,31) onr.
of. BIAMOBIOHO), Siki yTBOptOBanu GinbLl LWinbHIi BTO-
pWHHI GionniBkK, LLO MalTb BMCOKY CTIiMKICTb 4O Mpo-
TMMIKPOOHUX Npenaparis.

Y pesynbTaTi NpOBEAEHOro BUAINEHO WTaMn 30y-
aHuKiB P. mirabilis Ta S. aureus, aki manu 3gaTHICTb
yTBOpOBaTU LWinbHi gobosi Gionnisku. OpgHak, cnig
3ayBaXUTH, LLIO i30NATM rocTpoi oopmu nienoHedpu-
Ty yTBOptoBanu GionniBku MeHLLOI WinbHOCTI (puc. 1),
a i3onaTn XpoHiYHOI chopmu — yTBOptOBanu OinbLu
LWiNbHI NepBMHHI Gionnisku (puc. 2).

Puc. 1. Mikpockonisi 6ionniBok, Lo copmoBaHi 36yaHuKa-
MW rocTporo nienoHedpuTy y aiten (mikpockon Granum
3 MacrsiHoto imepcieto, okynsp WF 10x/18;
o06'ektmB 100/1.25 160/0.17):

a) yepes 12 roguH iHkybauii; 6) yepes 18 rogunH iHkybauii;
B) Yepes 24 roavH iHkybauii

Puc. 2. Mikpockonisi 6ionnisok, Lo cdopmoBaHi 30yaHuka-
MW XPOHIYHOro nienoHedpuTy y Aiten (Mikpockon Granum 3
MacrisiHoto imepcieto, okynsp WF 10x/18;
o6’ektvB 100/1.25 160/0.17):

a) yepe3 12 roguH iHky6auii; 6) Yepes 18 roauH iHkybaLii;
B) Yyepes 24 roguH iHkybauii

3a fii noxigHMx HiTpodypaHiB Ha nepBuHHI Bion-
niBkun isonaTtiB P. mirabilis Ta S.aureus BCTaHOBMEHO,
IO YTBOPEHI HOBI MMA@HKTOHHI KNiTMHM He hopMyBanu
LWiNbHi BTOPWHHI GionniBkX: nNpu rocTpii popmi niemno-
HedpuTy — pgiameTp wWinvHKM 6GionniBkn cknasB Big
1,72 mkm o 6,17 Mkm (puc. 3), @ Npy XPOHiYHi dopmi
nienoHecputy - Big 4, 47 mkm o 20,98 mkm(puc. 4).

Mpu pocnigxeHHi aii noxigHux HiTpodypaHiB Ha
po6oBi nepBMHHI BionniBkM MiKpooprariamie, 36yaHu-
KiB rocTpux (puc. 5) Ta XpoHiuHuMx (puc. 6) nieno-
HedpuTiB y AiTen, BCTAHOBMEHO, WO ONTMYHA LUinb-
HICTb X NPaKTUYHO He 3HWXKyBaracs, NpoTe AaHi Mik-
pockonii Noka3yoTb, WO Mi4 BNMBOM MOXiAHUX HITPO-
ypaHiB YTBOPHOKOTLCA «MOPU-LUININHWY», LiaMEeTPOM
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KniHiyHa meguuuHa

Big 5,98 MkM 80 21,66 MKM i GinbLui Yepes sKki MOXIN-  MIKPOOPraHi3aMiB 3 HACTYMHO iX 3armbennto abo 3HU-
BE MNPOHUKHEHHS aHTubakTepianbHWX nNpenapaTiB y >KEeHHAM aKTMBHOI 30aTHOCTI yTBOPKOBATU LWinbHI Gion-
GionniBky i BNAMB Ha NNAHKTOHHI POPMM iCHYBaHHS  MiBKW, LLO Nonepeaxae po3BUTOK peLunanBiB.

4 7im B2

Basym

Basir ﬁa;. W
-~ ";"6""-' y

#i 10,

- Jhum
e

Puc. 3. 3paTHicTb NNaHKTOHHUX KMITUH MIKPOOPraHiaMiB Puc. 4. 3paTHicTb NNAHKTOHHUX KMNiITUH MIKPOOPraHiaMiB
(36yaHuKiB rocTpux nienoHedpuTiB y AiTen), aKki Npoayky-  (30yAHMKIB XPOHI4HMX nienoHedpuTiB y AiTen), aKki Npoayky-
I0TbCA NEPBMHHMMM BionniBkamu nicns Aii NoxigHUX HiTpo- I0TbCA NEPBMHHMMM GionniBkamu nicnsa Ail NoxXigHUX HiTpo-

dypaHiB, yTBOPIOBaTU BTOPUHHI BionniBku (Mikpockon dypaHiB, yTBOpIOBaATU BTOPUHHI BionniBku (Mikpockon
Granum 3 MacnsiHoto imepcieto, okynap WF 10x/18; Granum 3 macnsHoto imepcieto, okynap WF 10x/18;
o6’extuB 100/1.25 160/0.17) o6’extmB 100/1.25 160/0.17)

Puc. 5. [lis noxigHnx HiTpodpypaHiB Ha GionniBky MiKpoopraHiamiB, 36yAHVKIB rocTpyx nienoHedpuTIB y AiTEN paHHLOro
Biky (Mikpockon Granum 3 macnsiHoto imepcieto, okynap WF 10x/18; 06’ektne 100/1.25 160/0.17)

Puc. 6. [lis noxigHuMx HiTpodhypaHiB Ha GionniBku MikpoopraHiamMiB, 36yOHMKIB XPOHIYHUX MIENOHEdPUTIB y AiTEN PaHHBOrO
BiKy (Mikpockon Granum 3 MacnsiHoto imepcieto, okynsap WF 10x/18; o6’ektne 100/1.25 160/0.17)
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O6roBopeHHs. Y LUboMy AOCHIOXEHHI BCTaHOBIE-
HO, WO YTBOpPEHHs 6ionniBoK MikpoopraHiamamu,
30ygHUKaMK nienoHedpuTiB y OiTe paHHbOrO BiKYy €
MOCTINHOK O3Hakot. [Npuvomy, cnocTepiraeTbcsl Han-
BMLLA aKTMBHICTb BiONMiBKOYTBOPEHHS y AiTel BiKOBOI
kaTeropii 0-3 pokM 3 XpOHi4HO POpMOIO MienoHed-
puUTYy, OLHOYACHO BWSABMEHO, LIO HaMbInbLl LWiNbHi
Gionnisku copmysanu idonatu Klebsiella pneumoniae
y OiTen, SK 3 rocTpUM, Tak 1 3 XpPOHIYHUM nienoHedpu-
TOM, O YCKNaAHIE NiKyBaHHS Ta MOSCHIOE BUHUKHEH-
HA peuunamBiB.

30006yTM  paHi y3rogkytoTbca 3 pesynbTatamu
JocrnigpkeHb, Wwo O6ynu npoBefeHi daxiBuammu Lagun
LV, Atanasova luV, Tapal'skil DV, ski BuB4Yanu iHTeH-
CMBHICTb YTBOPEHHS MikpobHMX BionniBok Pseudomo-
nas aeruginosa, Escherichia coli, Klebsiella pneumo-
niae, Staphylococcus aureus, BMAINEHWUX NpU PI3HMUX
dopmax nienoHedpuTy Ta BGyno 3pobrneHo BUCHOBOK
npo Te, WO 34aTHICTb yTBOPtOBaTK BionniBkM BU3HAYa-
€TbCA K Buaamm 36yaHuKa, Tak i xapaktepoM iHdek-
LiHOro npotecy, B sikoMy 6epe yyacTb Lielt MiKpoop-
raHiaM. IHTeHcMBHe YyTBOpEHHs GionmiBKM KMLIKOBOKO
nanu4koto, P. aeruginosa, K. pneumoniae, KniHiYHMMK
ionaTamMm S. aureus Moxe OyTu BaxnuBMM haKTo-
pOM XpoHi3aLii iHekuUin cevoBuMBIgHWUX WnaxiB [14].
Bueni 3 Janii gocnigunu BnnvBmM M'satb rpyn aHTnbak-
TepianbHUX npenapatiB Ha OakTepianbHi Gionnieku.
byB pocnigpkeHuin BnnuB B-nakTamHUX aHTUOIOTUKIB,
XiHONIHIB, aMiHOrniko3uaie, aHTUMIKPOOHMX nenTuaiB
Ta iHWKX MeMBOpaHoaKTMBHMX BioumaiB i asuTpomium-
Hy 3 MEXaHi3MOM pO3BUTKY TOMEPaHTHOCTI OO0 LuX
npenapartie. BoHn noBigomMnsaoTh, WO cepeq umx rpyn
aHTMbaKTepianbHWX npenapaTiB A0 XiHOMIHIB He po3-
BMHyrnacb HabyTa TONepaHTHICTb Y MIKPOOPraHiamis y
cknagi 6ionniBok, NpoTe BiAMIYAETbLCA NoOpyLleHa ak-
TMBHICTb B aHaepobHux ymoBax [15]. lNapanensHo
NpoBeAEeHI aHanorivyHi AOCNIMXEHHA BYeHMMU 3 ITanii,
SIKi NOBIAOMIISAOTb NP0 HeedEKTUBHICTL aHTnbakTepi-
anbHoi Tepanii 0OgHUM aHTMBIOTMKOM i Yy CBOIX ekcre-
pUMeHTanbHUX OOCNIMKEeHHAX AOBOASTb, WO He3Ba-
XKawuyM Ha npoBefeHi LOCHiAKEHHsT aHTUBIOTMKOYYT-
NMBOCTI Ta pauioHanbHO nigibpaHi [o3u i TpuBanicTb
nikyBaHHSs1, HeOOXiAHO 3acTOCOBYBATW OAHOYACHO aH-
TmbakTepianbHi nNpenapaTtv 3 Pi3HUMKU MexaHiamamu
aii [16]. daxiBusamu 3 BepniHa 6yno npoBeaeHoO ekc-
NEpPUMEHT, B SKOMY AOCHiZXyBanu aHTMBioTUKoYyTnn-
BiCTb pedepeHTHUX i kniHiyHMx wrtamiB E. coli Ta P.
aeruginosa Ha NMaHKTOHHI KMiTUHK i Ha ix Gionniskn. B
pe3ynbTaT ekcnepumeHTy Oyno BCTaHOBMEHO, LWO
npenapaTty nepLlioro psay Anga nikyBaHHA iHdeKUin,
CMPUYUHEHNX LIMMUN MIKPOOPraHiamamu, y pekoMeHAo-
BaHUX [03ax AitoTb NULIEe Ha NMIaHKTOHHI KNiTUHKU, ToAai
K ona GionniBkoBmx OOpPM Taka KOHLIEHTpauis HeJo-
ctatHs. [nsa epaauvkauii iHeKUin, Cnpu4ynHEHNX KOM-
OiHauie MIKpOOpraHiamiB, LLO YyTBOPOTL GionniBkuM,
HeobXigHO po3pobuTN cTaHOapTV BUSIBNEHHS aHTUOI-
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OTUKOYYTRMBOCTI ANs NNiBOK i Npu3HayaTy aHTnbakTe-
pianbHy Tepanio 3 ypaxyBaHHSM YyTNMBOCTI BXe [0
GionniBkoBMX POPM, LLO HE CynepeynTb HaLIOMY EeKC-
nepumeHTy [17].

B3arani kaxyun, 6araTo [OCRigHWKIB BBaXalTb
Lo GionniBKkM MiKpOOpPraHiamiB € BaXXNMBOK MPUYMHOIO
Yy BWHUWKHEHHI TSDKKOro nepebiry 3axBOpHOBaHOCTI, pe-
LuaMBIB Ta yCKNagHeHb, TOMY BUMaratioTb ePeKkTUBHMX
3axofiB npodoinakTMku Ta KOHTposnto. [ocnimKeHHs
GionniBok npu3Bege OO0 KpaLloro po3yMiHHSA MpoLecy
3aXBOPIOBAHHSA i 3rogom npussege A0 po3pobku HOBUX
BapiaHTiB NpodinakT1kn Ta NikyBaHHS. lgeansHuin nig-
xig 6yge BKMYaTU 3acTocyBaHHS KOMOiHaLilo nNpoTu-
MIKPOOHUX MpenapaTiB Anst 3HWKEHHS PU3NKY PO3BUT-
Ky PE3WCTEHTHOCTI Ta HM3bKOI TOKCUYHOCTI [18, 19].

Tomy Hawi JOCMIMKEHHS, Woa0 BMBYEHHS 34aT-
HocTi pbopmyBaHHs GionniBok 36ygHMKamn nienoHed-
puTiB Yy AiTen paHHbLOro BiKy Ta BNAMB MNOXIQHUX HITPO-
dypaHiB Ha HWMX Mokasanu, LWo 3a Aii NOXiAHUX HITpo-
dypaHiB yTBOpPEHi HOBi MMAHKTOHHI KNiTUHW He dop-
MyBanu LWinbHi BTOPWHHI OionniBkK, SIK MpU rocCTpin
dopmi nienoHedpUTy, Tak N NPU XPOHIYHINA, a npu Jo-
cnigkeHHi aii Ha poboBsi NepBUHHI BionniBkM Mikpoop-
raHiamis 6yno BCTaHOBMEHO, WO ONTUYHA LWiMbHICTb iX
NPaKTU4YHO He 3HWXKyBanacd, npoTe AaHi Mikpockonii
nokasytoTb, WO 3a Aii NOXiAHUX HITPOdypaHiB yTBOPIO-
I0TbCA «MNOPU - LLINIMHW», Yepesd AKi MOXIMBE MPOHMK-
HeHHs aHTubakTepianbHWX npenapaTiB y 6ionniBky i
BM/MB Ha NAHKTOHHI (POPMU iCHYBaHHSA MiKPOOpPraHis-
MiB 3 HaCTynHOK iX gerpagauierdo abo 3HMKEHHAM
aKTMBHOI 30aTHOCTI YTBOPOBATH LUiNbHI 6ionnieku, Lo
nonepemkae po3BUTOK peLnanBeis

BucHoBku
1. Tloka3HWKM OMNTUYHOI LWiNbHOCTI i30MATIB Yy AiTen,

XBOPUX Ha XPOHIYHUIA nienoHedpuT BIpOriAHO BU-

e, HixX y AiTen, XBOPUX Ha rocTpui nienoHegpurT.
2. ToxigHi HITpOdypaHiB B TepaneBTUYHIA 403i edek-

TUBHO [i€ Ha MNMNaHKTOHHI OopMK yponaToreHis B

aKTMBHIN pasi rocTporo i Npu 3aroCTPEHHI XPOHiy-

Horo nienoHedpuTy, a Takox 3anobirae yTBOPEHH!IO

BTOPUHHMX GionniBok.

3. 3a BnMBYy MOXigHMX HITPOdYypaHiB YTBOPHOKOTHLCSA
«OTBOPU», Yepes3 siki MOXIMBE MPOHUKHEHHS! aHTU-
GakTepianbHUX npenapartiB y GionniBky, Wo none-
pefxae po3BUTOK peLmnamBiB.

4. TloxigHi HiTpodpypaHiB edekTMBHO npusHavaty 3
MEeTOK NpodiNakTUKN po3BUTKY MienoHedpuTis i B
SKOCTi MPOTUPELMANBHOI Tepanii XpPOHIYHMX nieno-
HedpuTIB y AiTEN.

MepcnekTBaMn NoAanbLIOro PO3BUTKY € MO-
WyK aHTMbakTepianbHMX NpenapartiB NpoTu bakTepin y
cknagi GionniBkn Ta po3pobka MeToAiB OiarHOCTUKM
3paTtHocTi GakTepin OO NIiBKOYTBOPEHHS 3 nojarb-
LLIOK KOPEKUIe NiKyBaHHA OiTer, XBOPUX Ha roCTpun
Ta XPOHIYHWI NiENoHedpuT.

KoHdonikt iHTepeciB. ABTOpu 3asBnsOTb NpPO
BiCYTHICTb KOH(PNIKTIB iHTEpecCiB.
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YOK [616.61-002.3-053.4:579.842.22:579.861.2]-085.28-085.015.8

®OPMUPOBAHUE BUOMJIEHOK BO3BYAUTENAMU NUENOHE®PUTA

Y OETEN PAHHEIO BO3PACTA, KAK OAWUH U3 MEXAHM3MOB BO3HUKHOBEHUA
YCTOUYMBOCTU K AHTUMUKPOBHbLIM MPEMAPATAM

Muwuna M. M., Makeeea H. U., Map4yeHko U. A.,

lNonoeayoea B. A., Ocosiod4yeHko T. I1.

Pe3tome. AkTyanbHOCTb 0ODOycrioBrneHa yBeNnMYeHUEM KonuyecTBa neTel, OomnbHbIX nuernoHedpuToM Ha

CbOHe HapyLIJeHI/IIZ YpPOAMHaMUKN, BbI3BaHHbIX KaK OpraHM4eCknmMu, 1ak 1 (*)yHKLl,VIOHaJ'IbeIMVI npn4nHamn.

Llenbto uccnedosaHusi aBnseTcs n3y4vyeHune CMocoBbHOCTU OCHOBHbIX yponaToreHoB K o6pasoBaHmo 6uo-

MAEHKN 1 BIUSIHUEM MPOU3BOAHbIX HATPOMYPAHOB Ha NEPBUYHbBIE U BTOPUYHbIE BUOMMEHKU N30ISITOB.

CobpaH maTepuan ansa uccrnefgoBaHus y 37 geTen B Bo3pacTe oT 1 mecsiua go 3 neT, us Hux 26 geten,

GonbHbLIX OCTPbIM MuenoHedpuToM M 11 geTeit, GOMbHLIX XPOHUYECKUM nNuenoHedpuTom. Bepudukaums
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AvarHosa npoBoAnnack COrfiacHoO MNPOTOKOMY AMArHOCTUKM U NeYeHust AeTen ¢ UHAEKUMAMU MOYEBOW CUCTEMbI
C NOMOLLbIO CTaHAAPTU3NPOBAaHHbIX MeTOAMK. Vicnonb3oBaHbl MUKpOBMOnornyeckme MeToabl UCCNeaoBaHus.

Pesynbmamsi uccnedogaHus nokasanu, YTo npu AeNCTBUM NPOU3BOAHLIX HUTPOMypaHOB Ha NepBUYHbIE
6uonneHkn n3onsToB P. mirabilis n S. aureus 06pasyoTCa HOBbIE NMAHKTOHHbLIE KINETKW, KOTOpble He hopMMpYy-
0T MMAOTHblE BTOPUYHbIE BMOMMEHKM: Npu ocTpon chopMe nuenoHedputa (AmameTp nopbl BUONMAEHKN COoCTaBwn
oT 1,72 Mkm 8o 6,17 MKM), @ Npu XpoHU4yeckon cdopme nuenoHedputa — ot 4, 47 mkm go 20,98 mkm. Mpu umc-
CrnefoBaHnM OENCTBUS NPOU3BOAHBIX HATPOMYPAHOB Ha CYTOYHbIE NMEPBUYHbLIE OUOMMEHKM MUKPOOPraHW3MOB,
BO3OyauTeEnen ocTpbIX U XPOHUYECKUX NMenoHedpuToB y AeTel, YCTaHOBMNEHO, YTO onTU4ecKasl MAOTHOCTb MX
npakTUyeckn He cHwxkanacb. OAHaKo AaHHble MUKPOCKOMUWM MOKAa3biBalT, YTO MOA BAMSHUMEM NPOU3BOAHbLIX
HUTpPOypaHOB 06pasyoTCa «MNopbI-LLenu», guameTpom oT 5, 98 Mkm Ao 21,66 Mkm 1 6onblue Yyepes KoTopble
BO3MOXHO NPOHUKHOBEHWE aHTnbakTepmnanbHbIX NpenapaToB B GUONMEHKY U BANSHWE Ha NIaHKTOHHbIE hopMbl
CyLLEeCTBOBaHNSA MUKPOOPraHM3MOB C NocreaytoLlen nx rmbenbto Unm CHMKEHNneM akTUBHOWM cnocobHocTn obpa-
30BbIBaTb NMOTHbIE BUONNEHKN, YTO NpeaynpexaaeT passuTne peuyamBoB.

B pesynbTate npoBeAeHHbIX NCCNEeAO0BaHNIN YCTAaHOBIEHO, YTO Noka3aTenu OnTUYECKoW NNOTHOCTU U30Mns-
TOB Y OeTel C XPOHUYECKMM NNENOHEdPUTOM 3HAYMTENBHO BbILLE, YeM Y AeTell C OCTPbIM NMUENOHEPUTOM.
Mpon3BoaHble HATPOYPaAHOB B TepaneBTUYECKON [03e 3(hPEKTMBHO BO3OENCTBYIOT HA MIAHKTOHHBLIE hOpPMbI
yponaToreHoB B aKkTVBHOW ha3e OCTPOro nepuopa v npu 060CTPEeHUN XPOHMYECKOrO nuernoHedpuTa, a Takke
npegoTBpallaeT obpa3oBaHne BTOPUYHbIX BuonneHok. MNpu BO3OENCTBUM NPON3BOAHBIX HUTPOdypaHoB obpa-
3yl0TCA «OTBEPCTUS», CKBO3b KOTOpble BO3MOXHO MPOHMKHOBEHWEe aHTubakTepuanbHbiX npenapatoB B 6uo-
NreHKy, YTo nNpedoTBpallaeT passuTne peunamsoBs. [ponsBogHble HATPOdYPaHOB IPDEKTUBHO NPUMEHANN C
Lenblo NpoUNakTUKN pas3BUTUSA NUENoHedPUTOB N B KaYecTBe MPOTMBOPELMAMBHOW Tepanum XPOHUYECKMX
nMenoHedpuTOB Yy AETEN.

KnioueBble cnoBa: nuenoHedput, 4eTU, MUKPOOPraHn3mbl, MPOU3BOAHbLIE HATPOYPaHOB, BUOMNMEHKU.

UDC [616.61-002.3-053.4:579.842.22:579.861.2]-085.28-085.015.8

Biofilms Formation by Pyelonephritis Causative Agents in Infants

as a Mechanism of Resistance to Antimicrobial Agents

Mishyna M. M., Makieieva N. I., Marchenko I. A,

Golovachova V. A., Osolodchenko T. P.

Abstract. In recent years, the number of children suffering from pyelonephritis on the background of distur-
bance of urodynamics has significantly increased, which is due to both organic and functional reasons.

The purpose of this research is to study the ability of major uropathogens to form biofilms and the effect of
the preparation of nitrofuran series "Furamag" on primary and secondary biofilms of isolated bacteria.

Material and methods. We examined 37 children aged from 1 month to 3 years, including 26 children with
acute pyelonephritis and 11 children with chronic pyelonephritis. The diagnosis was verified according to the
protocol for diagnosis and treatment of children with urinary tract infections using standardized methods. Micro-
biological research methods were used.

Results and discussion. The study revealed that all uropathogenic microorganisms had the ability to form
daily biofilm. The optical density of the isolated bacteria in children with chronic pyelonephritis was significantly
(p <0.05) higher than in children with acute pyelonephritis. We also found out that the densest daily biofilms
were formed by Klebsiella pneumoniae, both in acute pyelonephritis and in chronic pyelonephritis. The strains of
Klebsiella pneumonia, which were isolated in children under 3 years of age who were treated for pyelonephritis
had the ability to form daily biofilms: isolates of acute pyelonephritis form biofilms with a density of 3.21 (2.89;
3.67) opt. un., K. pneumoniae isolates of chronic form — 4,56 (4,02; 4,87) opt. un. with the active production of
planktonic cells (2.14 (1.86; 2.65) opt. un. and 3.06 (2.84; 3.31) opt. un., respectively, which formed denser sec-
ondary biofilms having high resistance to antimicrobials agents. The study highlighted that strains of P. mirabilis
and S. aureus had the ability to form dense daily biofilm. However, it should be noted that causative agents of
acute pyelonephritis formed lower density biofilms than causative agents of chronic pyelonephritis. At the same
time causative agents of chronic pyelonephritis formed thicker primary biofilms. For nitrofuran derivative action
on primary biofilm formed by P. mirabilis and S.aureus determined that created new planktonic cells do not form
the dense secondary biofilm. Biofilms formed by acute pyelonephritis causative agents had gap with diameter
ranged from 1.72 ym to 6.17 ym, and chronic pyelonephritis — from 4.47 ym to 20.98 pym. In the study nitrofuran
derivative action on daily primary biofilm microbial pathogens of acute and chronic pyelonephritis in children
found that the optical density of almost not decreased, but the data show microscopy formed "pores-gap" with a
diameter from 5.98 um to 21.66 ym and larger due to which the penetration of antibacterial drugs into the biofilm
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and the impact on planktonic forms of existence of microorganisms with their subsequent death or decrease in
the active ability to form dense biofilms to prevent the development of relapses.

Conclusion. The optical density of isolates in children with chronic pyelonephritis is significantly higher than
in children with acute pyelonephritis. Nitrofuran derivatives in therapeutic dose effectively act on planktonic
forms of uropathogens in the active phase of acute and exacerbation of chronic pyelonephritis, as well as pre-
vent the formation of secondary biofilms. Under the influence of nitrofuran derivatives, "holes" are formed
through which the penetration of antibacterial drugs into the biofilm is possible, which prevents the development
of relapses. Nitrofuran derivatives are effectively prescribed for the prevention of pyelonephritis and for the treat-
ment of chronic pyelonepbhritis in children.

Keywords: pyelonepbhritis, children, microorganisms, nitrofuran derivatives, biofilms.
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