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BsegeHue. PacnpocTpaHEHHOCTb MHEKUMA moyeBbIx nyTen (MMI) B Lenom 1 peLuamsupyowein UHGEeKLMN HUKHUX
moueBbix nyteit (PUUHMII), B 4aCTHOCTU, OCTAETCS Ha NOCTOAHHOM BbICOKOM YpOBHeE. B HacTosliee Bpema Bce 6onblue nc-
cnepoBateneit NpeanpPUHUMAIOT NOMbITKM U3y4eHMs MUKPOBHOro BroLeHo3a MoYenonosbix nyTel y naumeHTos ¢ UMMM B
KOHTEKCTEe B3aMMOCBA3M C MUKPOBMOTONM TONICTOrO KMLIEYHMKA B LENAX AeTann3aLmm sTmonaToreHesa nogobHbIX cocTos-
HWI KaK HeJ0CTaTOYHO M3Y4YEeHHOro BOMNpoca.

Lienb uccnepoBaHuA. M3ydeHne MUKPOOMOTbI MOYM U TOACTOTO KULLEYHMKA, @ TaKKe 3HAUYMMbIX KOPPENsALMOHHbIX
cBsi3ell B aHHbIX buoTonax.

Martepuanbl U metoapbl. Ha 6a3ax ypoaormyeckoro otaeneHnsa n KIMHUKKU yponorum n kadeapbl MUKpobuonormm, u
Bupycosiornun Nel PoctTMY 6binmn ob6cnegosaHbl 169 naumeHtok c PHUHMI, cpegHuii BO3pacT KOTopbix cocTaBua 36,2+4,7
net. Mouy gna 6aKkTeprMonormieckoro UccnesoBaHus 3abupanm B COOTBETCTBMM C NPaBUIaMM, U3NOKEHHbIMU B KNMHUYe-
CKMX pekomeHzaumsax (2014) ctporo cobnopan npeaHanuTUYeckuii atan. MccnegosaHme MUKPOBMOTbI TONCTOrO KMLey-
HWMKa, a TaK»Ke 3abop maTeprana NPoOBOAMAN B COOTBETCTBUM C MPABUNAMU, U3/TOKEHHBIMU B OTpacneBom ctaHgapTe (OC)
OCT 915000. 11.0004 — 2003, Mpurka3 M3 PO No231 ot 09.09.03 [7]. CooTBETCTBEHHO, PYKOBOACTBYACh AaHHbIM CTaHAAp-
TOM, MPOBOAUAN UHTEPNPETALMIO MONYYEHHDbIX Pe3ybTaToB. CTaTUCTUYECKan 06paboTKa NOMYyYEHHbIX Pe3yNbTaToB Ppeanu-
30BaHa C ncnosb3oBaHnem nakerta SPSS sepcun 23.

Pe3ynbrarbl. Y nauneHtok ¢ PHUHMI no KonnyectBeHHOMY NPU3HaKy PerMcTpmpoBani ABa 3Ha4MMbIX Koadpdpuumer-
Ta Koppenaumm. OamH 06paTHbI Mmexay TMnNuYHbiMK E. coli, BblaeneHHbIMKM M3 Moun, U Eubacterium spp., BblaeNeHHbIMM
13 pekanuii (r=-0,434, p=0,009). BTopoit 3HaUMMbII KOSDPULMEHT KOPPENALMMN BblN NPSMbIM MEXKAY KOJIMYECTBOM N1aKTO-
6aunnn, BbliaeneHHbix 13 moum n KOC, BblaeneHHbix n3 pekanmii (r=-0,434, p=0,009).

MpY CpaBHEHWMM YACTOT OBHAPYKEHUA PA3NUYHbIX TAKCOHOB MUKPOOMOTbI B M3y4aeMbIX JIOKycax ObHapyKeHbl TpU
3HAYMMbIX KO3hPULIMEHTA B3aUMHOM COMPAKEHHOCTU: MEXKAY NAKTObaLMANAMN UM NENTOKOKKAMM, BblAENEHHbIMU U3
moun n KOC, sepuomumpoBaHHbiMm B dekanmax (KBC — 0,342, p=0,031 1 KBC — 0,341, p=0,018 cOOTBETCTBEHHO), a TaKKe
MeXAy NenToKOKKaMmn 06HapyKEHHbIMM B MOYe M SHTEPOKOKKamK B dekanmax (KBC — 0,349, p=0,028).

BbiBogpl. [lony4yeHHble HaMW A@HHbIE O 3HAYMMbIX KO3 ULMEHTAX KOPPENALMN MEXKAY MUKPOOPraHU3MaMMK, Bblae-
NEHHbIMW M3 MOYM N TOICTOTO KULLEYHMKA, KOCBEHHO MOATBEPKAAOT TPAHC/IOKALMOHHbIM MexaHU3M. beccnopHo, Heob-
XOOMMbI Ja/IbHENLLMEe UCCNe0BaHUA HA U3YYEeHUE MEXaHW3Ma TPAHC/IOKaLLMM MUKPOOPraHN3MOB M3 KULLIEYHWKA U ApYruX
610TONOB B OPraHbl MOYEBOW CUCTEMbI A/19 MOHMMAHMA NAaTOreHes3a 3ToM PAcNPOCTPaHEHHOM rpynnbl 3abo1eBaHUA.
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Urine and colon microbiota in patients with recurrent uncomplicated lower
urinary tract infection
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Background. The prevalence of urinary tract infections (UTIs) in general and recurrent lower UTls, in particular,
constantly remains at a high level. Currently, more and more researchers are attempting to study the microbial biocenosis
of the urinary tract in patients with UTIs in terms of the relationship between UTls and patient’s colon microbiota in
order to detail the etiology and pathogenesis of these conditions as an insufficiently studied issue.

Objectives. To study the microbiota of urine and colon, as well as significant correlations in these biotopes.

Materials and methods. 169 patients with recurrent lower UTIs from the Urology Clinic and the Department of
Microbiology and Virology No. 1 (Rostov State Medical University) were examined. Average age: 36.2 + 4.7 years.
Midstream urine samples for bacteriological examination was taken in accordance with the rules set out in the Clinical
recommendations (2014) exactly observing the preanalytical stage. The study of the colon microbiota as well as the
collection of material was carried out in accordance with the rules set forth in the industry standard (OS) OST 915000.
11.0004 - 2003, Order of the Ministry of Health of the Russian Federation No. 231 of 09/09/03. Guided by this standard,
the interpretation of the results was conducted. Results’ statistical processing was implemented using the SPSS version
23 package.

Results. In patients with recurrent lower UTIs two significant quantitative correlation coefficients were detected. The
first correlation coefficient showed inverse correlation between typical E. coli isolated from urine and Eubacterium spp.
isolated from feces (r = -0.434, p = 0.009). The second correlation coefficient showed a direct correlation between the
amount of Lactobacilli isolated from urine and Coalulase-negative Staphylococci (CoNS) isolated from feces, accordingly
(r=-0.434, p = 0.009).

When comparing the frequencies of detection of various microbiota taxa, three significant correlation coefficient
were found in the loci under study: between Lactobacilli or Peptococci isolated from urine and CoNS verified in feces
(PCC-0.342, p =0.031 and PCC - 0.341, p = 0.018, respectively), as well as between Peptococci detected in urine and
Enterococci in feces (PCC - 0.349, p = 0.028).

Conclusion. The data we obtained on significant correlation coefficients between microorganisms isolated from
urine and colon indirectly confirm the translocation mechanism. Undoubtedly, further research is needed to study the
mechanism of translocation of microorganisms from the intestines and other biotopes into the organs of the urinary
system in order to understand the pathogenesis of this common group of diseases.
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BeepeHue umcTuTa, a 3 HUxy 10,0% pernctpupytot peuuansbl
3aboneBaHua [1]. A B TeyeHUe BCEN KU3HU MpaK-

aCrpoCTPaHEHHOCTb MHMeKuMi mouesbix  TWHECKM 50,0% KEHWMH OTMeYaloT OAMH WA He-

nyTeit (MMIM) B LenOM U peunamsupylo-  CKOMBKO 3NW30408 MaHupecTauum sabonesaHns u
Wweil MHOEKLUMU HUKHUX MOueBblX nyTeil  2/3 MO 3TOMY NOBOAY MPUHMMAIOT Pa3/INLHbIE aHTW-
(PUHMI), B 4acTHOCTM OCTAadTCA Ha MocTosHHom  OaKTepuasbHble npenapatbl [2]. bonblas koropta
BbICOKOM ypoBHE. MHOrMe GaKTbl 3Toi npobnembl  KEHWWH (46,0%) 3aHMMaloTcA camonedeHmnem [3].
MLUb KOHCTATUPYIOTCA, HanpuUMep, 4To B cpeaHem  [1P06s1EMa, Ha Haw B3rA4, CTONb y6OKa, 4TO He-
20,0% skeHwmH A0 30 NleT B aHaMHese UMenu onpe-  AAPOM BO BCEX KMHUYECKUX pekomeHaaunax POY

[eNEHHOe KOIMYEeCTBO WM XoTa 6bl 0AMH 3Mn307, MOC/NIeAHWX JIET KPACHOW HUTbIO MPOXoauT ppasa 0b
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OTCYTCTBUM CTPATErMYyecKoin TOUKWU 3PEHMUA, HEKOTO
KOHCeHcyca Mo BBeAeHWUIO AaHHOM KoropTbl [4] na-
UMeHToB. M3yyeHne MUKPOBMOTbI MOYEBBIX MyTeW
He BOLUAW B MPOEKTbl MO U3YYEHUIO AAHHOM MNpo-
6/1eMbl, YTO CBA3AHO C NAPaAUrMON O CTEPUSIBHOCTH
MOYM, aBCOMIOTHO Y3KMM M3yYyeHUem JaHHoro buo-
TOMa BHe CBA3U C MUKPOBHbIMM NaTTepHaMMn MaKpo-
OpraHu3ama, B YacCTHOCTU TOJICTOTO KULLEYHUKA, W
CTarHauuen B U3y4eHMmM 3TUONIOTMYECKOMN CTPYKTYpPbI
3abonesBaHuA.

Lenb uccnedoeaHua. W3yuntb mukpobuoty
MOYM M TOJICTOMO KULLEYHMKA, a TaKKe 3HaYMMbIX
KOPPENALMOHHbIX CBA3EW B AaHHbIX B1oTOMax.

Matepuanbl U meToabl

Ha 6a3ax yponornyeckoro otaeneHua u Kau-
HWKKW yponornm n Kadpeapbl MrMkpobuonorum, 1 su-
pyconorum Nel PoctTMY 6binin obcnenoBaHbl 169
nauneHTok ¢ PHUHMI, cpegHuin Bo3pacT KOTOPbIX
coctasun 36,2t4,7 net. Kputepum BKAKOYEHMA B
OAHHOEe nccnefoBaHMe: KAMHUYECKNEe NPOAB/IEHUA
PHUHMM n3 pgaHHbIX aHamHes3a, Hannuue 3 obo-
CTPEHUI B rof Unu 2-3 B Te4eHMe Nonyroga, oTcyT-
cTBME MHOEKUMIA, NepeaatoLmMxca Noa0BbIM NYyTEM,
nponanca reHUTaauin, cornacue NaLMeHToK Ha y4ya-
CTWe B UccnefoBaHue.

Mouy ana 6aKTepMOoNOrMyeckoro nccnesoBaHna
3abupanu B COOTBETCTBMM C MPABUIAMU, U3/IONKEH-
HbIMM B KnMHMYecknx pekomeHgaumsax (2014) ctpo-
ro cobntofan npeaHanauTUYecknin atan. Ana cébopa
MOYM UCNOoNb30BaAN KoHTeliHep Sterile Uricol ¢pup-
mbl «HiMedia». [MoceB moun npoBoAUAN Ha cpeapbl,
pernameHTUpoBaHHble B KNIMHUYECKMX peKOMeHa-
umsax [5], HO HECKONbKO paclMPUB UX CNEKTP [6].
MoceBbl MOYM KYNBTUBMPOBAAW B a3POBHbIX (Temne-
paTypa 37°C, 24 yaca) u aHaspobHbix (AnaeroHiGas
Pak, Temnepatypa 37°C) ycnosusax. UaeHTuduka-
LM BblAE/IEHHbIX M3 MOYU MUKPOOPraHM3MOB Npo-
BOAMIN MO OBLWENPUHATLIM METOANKAM.

NccnepoBaHne MMKPOBMOTbI TONACTOMO KULLeY-
HWKa, a TaK»Ke 3abop maTepurana NPoBOANAU B COOT-
BETCTBMM C NPaBUIaMU, U3/OKEHHBIMW B OTpac/e-
Bom ctaHaapTe (OC) OCT 915000. 11.0004 — 2003,
Mpuka3 M3 PP Ne231 o1 09.09.3 [7]. CooTBETCTBEH-
HO, PYKOBOACTBYACb AaHHbIM CTaHAAPTOM, MPOBO-
OVAN MHTEepNpeTaumIo NONYYEeHHbIX Pe3yNbTaToBs.

CTaTucTMyeckasa o6paboTka NoyYeHHbIX pe-
3yNbTaTOB peasn3oBaHa C MCMNOAb30BaHMEM MaKe-
Ta SPSS Bepcumn 23. CpaBHEHWE KOAUYECTBEHHbIX
XapaKTEPUCTUK MUKPOOPraHM3MOB MNPOBOAUAN C
npUMeHeHMeM t-KpUTepusa PaBeHCTBA, a TaKKe Kpu-
Tepua MaHHa-YUTHU. ObHapyKeHMe 3HaYMMbIX CBA-
3eM Mexay KOMYeCTBEHHbIMMU XapaKTepMUCTUKAMMU
MWKPOOPraHM3MOB, BblAENIeHHbIMW U3 MOYU U TON-
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CTOTO KWULUEYHWMKA, BbIABAAAMU, UCNONb3ya Koaddu-
UMeHT Koppenauuu CnupmeHa. 3HauyMmble Koppe-
NAUMOHHbIE CBA3M MEXK Ay YacTOTaMmn 0bHapy»KeHus
MWKPOOPraHM3MOB ONpeaensiniv, UCNosib3ys Koad-
dnumMeHT B3anMHom conpaxéHHoctu (KBC).

Pe3ynbTathbl M 06CyKAEHME

Y naumeHtok ¢ PHUHMNM u3 npeacrasutenei
cemelictBa Enterobacteriaceae B moye npeobnaga-
nn E. coli (55,6%) n, B nopsaake ybbiBaHWUs, CNEKTP
sHTepobaKkTepuit  6bin  npeactasneH Klebsiella
spp., Enterobacter spp., Proteus spp., H. alvei,
M. morganii, Citrobacter spp., Aeromonas spp.
(tabn. 1).

M3 npeactaButenein rpamnosvTUBHOM MMKPO-
dnopbl U3 MOYM Yalle BbIAENAIN KOary/ia3ooTpu-
uaTtenbHble ctadpuaokokku (KOC), Enterococcus spp.
n Corynebacterium spp. (60,9%, 52,7% v 41,4% co-
OTBETCTBEHHO). [lpox:kenogobHble rpubbl poaa
Candida spp. BbigeneHbl n3 moun y 10,1% nauym-
eHTOB. B rpynne HeknocTpuamanbHO-aHa3POOHbIX
6aKTepuit Bepudunumposanm 13 TakcoHOB ¢ Npeob-
napaHuem Lactobacillus spp. (53,3%) n Eubacterium
spp. (40,8%). Mpaktnyeckn y 1/3 naumeHToK B
Mmoue obHapymBanm Peptococcus spp. (33,7%) wm
Propionibacterium spp. (38,5%).

CpefHve 3Ha4YeHMA ypoBHA OaKkTepuypuu ans
MHOTMX TaKCOHOB BbIIN HUXE AMarHOCTUYECKM 3Ha-
ymmoro (2103KOE/mn). Ho, HecmoTpsA Ha 3To, BEpX-
HUI pasmax baktepuypumn 6bin 210°KOE/mn ans
60/1bLUMHCTBA POAOB 3a UCKAtoYeHUem Bacillus spp.,
Micrococcus spp., Streptococcus spp.

35 naumeHTKam c JaHHOW nNaTosorMei ogqHoBpe-
MEHHO C MUKpPOBMOTOM MouM bblna uccnenosaHa
MWKpOBMOTa TOACTOrO KuweyHuka. B OC npuse-
OEHbl /IMWb KOANYECTBEHHbIe MOKasaTeNn MUKPO-
OpraHM3MoB, B AOMOJIHEHUE K 3TOMY ObliM TaKKe
onpeaesieHbl YacToTbl OOHAPYKEHWUA Pa3UYHbIX
TAKCOHOB MUKpPOBMOTHI (puc. 1).

B Tonctom KueyHuke 60nbHbIXx PHUHMI gomu-
HupoBanu Eubacterium spp. (88,6%) 1 Enterococcus
spp. (82,9%). bbino NnpoBeaeHO cpaBHEHWE KOHLEH-
TpaLMK BblAENEHHbBIX MUKPOOPraHM3MOB C MOKasa-
Tensmu OTpacnesoro CtaHgapTa (Tabn. 2).

Mo cpaBHeHMIO ¢ POPMasIbHO — HOPMATUBHbBIMM
nokasartenamu y nauneHtTok ¢ PHUHMI 6bian 3Ha-
UYMMO CHUMKEHbI NPAKTUYECKN BCE M3yYaeMble MOKa-
3aTe/IN 33 UCK/IHOYEHNEM HEKOTOPbIX TAKCOHOB.

Takum obpasom, PHMHMIM conpoBoxkaaeTtcs
XapaKTePHbIMU U FNYBOKNMMU ANCONOTUYECKMMU U3-
MEHEHUSMUN B MMKPOOMOTE TONCTOrO KMLLIEYHMKA.

BblnM NpoaHanu3npoBaHbl 3HaYMMble Koppe-
NAUMOHHbBIE CBA3M MEXAY MWUKPOOPraHU3MamM,
06HapYKEHHBIMKU B MoYe U GeKanUAxX NauneHToK C
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OPUTMHAJIBHBIE CTATbM

Ta5nvu.|,a 1. YactoTbl 06Hapy»(e|-wm U KONN4YeCTBeHHble XapaKTePUCTUKU MUKPOOPraHM3ImMoB B Mmo4Ye NalUeHTOK C

PHMHMN

Table 1. Detection frequencies and quantitative characteristics of microorganisms in the urine of patients suffering
uncomplicated recurrents UTIs

YacToTta 0bHa-

Cta. oTKNO-

MWKpoopraHn3mbl pyeHuna (%) CpepHee MeguaHa  Moga HeHue MNlt,IyFIIvT_ Mﬂj;:nm_
Microorganisms Detection Mean Median Moda Staﬁdqrd Min Max
rate (%) deviation

E. coli 55,6 4,9 5,0 5,5 1,4 2,0 8,0
Klebsiella spp. 10,1 3,9 3,3 2,5 1,8 2,0 7,0
Enterobacter spp. 6,5 3,9 4,0 4,0 1,7 2,0 6,0
Proteus spp. 6,5 4,1 4,3 4,0 1,8 2,0 6,0
M. morganii 0,6 4,3 4,5 2,00 3,5 2,0 7,0
Citrobacter spp. 0,6 8,0 8,0 8,0 - 8,0 8,0
Aeromonas spp. 0,6 7,0 7,0 7,0 - 7,0 7,0
H. alvei 1,2 4,0 4,0 2,0° 2,8 2,0 6,0
P. aeruginosa 6,5 4,0 4,3 5,0 1,2 2,0 5,0
Acinetobacter spp. 0,6 4,0 4,0 4,0 - 4,0 4,0
CoNS 60,9 2,3 2,0 2,0 0,8 2,0 6,0
Enterococcus spp. 52,7 2,8 2,0 2,0 1,3 2,0 7,0
Corynebacterium spp. 41,4 2,4 2,0 2,0 0,7 2,0 5,0
S. aureus 9,5 2,6 2,0 2,0 0,9 2,0 6,0
Bacillus spp. 2,4 2,0 2,0 2,0 0,0 2,0 2,0
Micrococcus spp. 3,0 2,0 2,0 2,0 0,0 2,0 2,0
Streptococcus spp. 0,6 2,0 2,0 2,0 - 2,0 2,0
Candida spp. 10,1 2,3 2,0 2,0 0,8 2,0 5,0
Lactobacillus spp. 53,3 2,2 2,0 2,0 0,4 2,0 3,0
Eubacterium spp. 40,8 2,8 2,3 2,0 1,1 2,0 5,0
Peptococcus spp. 33,7 2,2 2,0 2,0 0,5 2,0 5,0
Propionibacterium spp. 38,5 2,3 2,0 2,0 0,7 2,0 6,0
Bacteroides spp. 19,5 2,1 2,0 2,0 0,4 2,0 4,0
Peptostreptococcus spp. 18,3 2,1 2,0 2,0 0,3 2,0 3,0
Mobiluncus spp. 5,3 2,1 2,0 2,0 0,3 2,0 3,0
Veillonnella spp. 17,2 2,3 2,0 2,0 0,7 2,0 5,0
Fusobacterium spp. 11,8 2,2 2,0 2,0 0,4 2,0 3,0
Megasphaera spp. 14,8 2,2 2,0 2,0 0,6 2,0 5,0
Prevotella spp. 7,7 2,2 2,0 2,0 0,5 2,0 3,0
Bifidobacterium spp. 13,0 2,1 2,0 2,0 0,3 2,0 3,0
Actinomyces spp. 0,6 4,0 4,0 4,0 - 4,0 4,0

PHUHMI. CpaBHeHMe NpOBOAMNOCL MO ABYM MNpu-

3HaKaMm: Ko/in4ecTey U 4YaCToTam 06Hapy>Keva.

Mo Ko/AMYecTBEHHOMY MNPU3HAKYy PerncTpupo-
Ba/M ABa 3HaUMMbIX KoaddULMeHTa Koppenauuu.
OauH obpaTHbI mexay TunudHbimum E. coli, Bbiae-
JNIEHHbIMWU 13 Mouu, U Eubacterium spp., BbigeneH-
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HbiMM M3 dekanun (r=-0,434, p=0,009). OdaHHbIA
K03 OUUMEHT KOPPENALMM CBUAETENBCTBYET O TOM,
YTO MPWU YBE/IMYEHUW B MOYE KOAMYECTBA TUMUY-
Hbix E. coli, B KMLWEYHUKE CHUXKAETCA KOIMYECTBO
Eubacterium spp. Bropoi 3Ha4yMmbIn KO3PPUUNEHT
KoppenAauMm O6bla NPAMbIM MeXAy KOJNYEeCTBOM
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PucyHok 1. JoMUHUPpYIOLLME TAKCOHbI MUKPOBUMOTbI TONCTOrO KMLLIEYHMKA Y naumeHTok ¢ PHUHMN
Figure 1. Dominant taxa of the colon microbiota in patients suffering uncomplicated recurrents UTls

Ta6nuy 2. PesynbTtaTbl cpaBHeHUA cpegHero Konunyectsa (lg KOE/T) MUKpOOpraHM3mMoB, BbiAeNEHHbIX U3 TOACTOrO
KuLeyHuKa nauneHToK ¢ PHUHMI B conocrasneHumn c nokasarenamm oTpacnesBoro craHaapra

Table 2. The results of the comparison of the average number (lg CFU / t) of microorganisms isolated from the large
intestine of patients with RININMP in comparison with the indicators of the standard

OTpacnesoit
MuKpoopraHM3mbl CpepgHee CTA. OTKNOHEHME t-cTaTUCTUKA
. . cTaHAapT . L
Microorganisms Mean Standard deviation t-statistics
Industry standard
Bifidobacterium spp. 5,0 9-10 0,8 30,1*
Lactobacillus spp. 2,8 8 0,7 19,3*
Bacteroides spp. 8,3 8 1,1 23,8*
Fusobacterium spp. 5,6 7-10 1,1 13,9*
Eubacterium spp. 4,8 7-10 0,8 31,7*
Peptostreptococcus spp. 6,3 9-10 1,5 15,8*
Enterococcus spp. 5,2 7-8 1 27,4*
E. coli 4,2 7,5 1,8 13,2*
E. coli reMonMTquCKme/ 52 0 13 8,0*
hemolytic
E. coli naKToagHeraTMBHble/ 51 < 0,8 21,3*
lactose-negative
Klebsiella spp. 4,3 4-5 1,6 3,1
Enterobacter spp. 4,4 4-5 2,6 3,4
Proteus spp. 5,0 4-5 1,7 4,1
CoNS 4,2 <4 0,9 19,3*
Candida spp. 4,0 <4 1,3 3,3
NpumeyaHus: * pasnnuma sHauMmbl Ha 1% yposHe, (p<0,01)
Notes: * differences are significant at the 1% level, (p <0.01)
Naktobauunn, sbiaeneHHbix 13 moun u KOC, Bbige- 0bHapyXeHbl Tpu 3Haunmmbix KBC: mexay nakto-
JIEHHbIX U3 hEeKaNun. 6aumnaMmm UAM NENTOKOKKAaMU, BblAENEHHbIMWU U3
Mpn cpaBHEHMW YaCTOT OBHapyKeHUs pasany- mounm n KOC, BepndMUMpPOBaHHbIMU B deKanuax

HbIX TAKCOHOB MMKPOBUOTbI B M3y4yaemblx JIOKycax (KBC—-0,342, p=0,031 n KBC - 0,341, p=0,018 cooT-
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BETCTBEHHO), @ TaKKe MeXAay NenTOKOKKaMun obHa-
PYXEHHbIMM B MOYE N SHTEPOKOKKaMM — B peKanun-
ax (KBC - 0,349, p=0,028).

Bcnepcteue Toro, yto naumeHtbl ¢ PHUHMI as-
naTcs Hambosee CAOXKHOW KOropTol 60/bHbLIX B
nnaHe neyeHus, a NpoBoAMMas aHTMbaKTepuanb-
HaA TepanuAa He Bceraa addeKkTnBHa, Heobxoanmo
HECKONIbKO WM3MEHWUTb BEKTOP W3y4YeHUa [OaHHOW
npobsaembl. Ha Haw B3rnsz, Havbonee nepcnexkTmB-
HbIM HaMNpaBAEHMEM ABNAETCA U3yUYeHUe He TONIbKO
MUKPOo6MoTbl moun npn PHUHMI, HO 1 mnKpobumo-
Tbl Hanbosiee MacCMBHOIO MO Ka4eCTBEHHOMY U KO-
IMyecTBEHHOMY pa3Hoobpasuto Guotona — ToACTO-
ro KuWeYyHWKa. beccnopHo, He TO/NIbKO HamMMK, HO U
APYrMMKW  1UccnepoBaTenaMmn  npeanpuHMMatoTcs
MonNbITKM B 3TOM HanpasneHun. Haubonee «ane-
FraHTHbIMUY» OTEYEeCTBEHHbIMU UCC/Ie40BAHUAMM,
obbAcHsWMMM naToreHes MMM ¢ mukpobuono-
FMYECKUX NO3UUUIMA U C TOYKU 3PEeHUA SHAOTEHHOro
MHOULMPOBAHMA OPraHOB MOYEBOMN CUCTEMbI ABNA-
toTcsA paboTbl B.A. MpuueHKo ¢ coasT. [8]. Opyrumu
nccnepoBaTeNIAMM TaKXKe NpPeanpuHATbl NOMbITKM
N3y4YeHUA TPaAHC/IOKAUMOHHOTO MeXaHU3ma Murpa-
UMM MUKPOOPraHM3MOB M3 TOJICTOMO KULIEYHMKA B
opraHbl MOYEBOW cMCTeMbl. ABTOPbI MPUXOAAT K 3a-
KNHOYEHMIO, YTO YPOMaTOreHHble KMLWeYHble Nanou-
KM M3 TO/ICTOTO KMLIEYHMKA YCNELHO KOJIOHU3UPYIOT
MOYEBOW My3bIPb U, YTO 340POBbIE XKEHLIUHbI, KOTO-
pble He nmenu anmnsogos MMM B moye cogepkanm
deKkanbHble nsonatbl E. coli, KoTopble B uenom 6bian
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TECHO CBA3aHbl MO reHoMHOMy naTtTepHy c E. coli,
BblaeneHHon npu UMM n dekanbHbIMK N301ATaMK,
BblAeNeHHbIMM TaKKe OT naumneHTok ¢ UMM [9].

Hsu C.R. et al. [10] y»e npwu nccnegoBaHum na-
ToreHesa WIMII, BbizBaHHOro K. pneumoniae Takxe
NPUXOAAT K BbIBOAY O TPAHCAOKALMWN AAHHOIO MMU-
KpOOpraHnm3ama 13 To/ICTOro KMweYvyHuKa. [laHHan pa-
60Ta ABNAETCA 3KCNepUMEHTANIbHOM. ABTOpPbI U3y-
Yanu TPAHCAOKALUMOHHbIMA MEXaHMU3M Ha KNETOYHbIX
JIMHUAX TONCTOM KULIKM YenoBeKa C BM3yanu3auu-
el MMKPOOPraHM3MOB C MOMOLLbIO KOHGOKaAbHOM
MWKPOCKOMMUU U TpéxmepHoli (3D) Busyanusaumu. B
pabote [Pool N.N. et al., 2017] [11] n3yyanucb Bo-
NpocCbl NpeanosaraeMblX PeLLENTOPOB NPW TPAHC/O-
KauuMM MMUKPOOPraHM3IMOB M3 KULLEYHWKA, aBTOpPbI
npeAnosaratoT, YTO B C/ly4ae TPaHCAOKauumM ypona-
ToreHHow E. coli — 3To yponnaKuHbl, KOTopble cnew-
NdUYHbI ANA ypoTenma.

BbiBoabl

MonyyeHHble HAMWM JaHHbIE O 3HAYMMbIX KO3b-
duLMeHTax KoppensaumMm mexay MUKpoopraHmnsma-
MU, BblAENEHHBIMMW U3 MOYM M TOICTOTO KMLIEYHMKA,
KOCBEHHO MOATBEPAAIOT TPAHCNOKALMOHHbIN Me-
XaHu3Mm. beccnopHo, HeobxoaMMbI AanbHeNWne nc-
CNefoBaHUA MO TPAHC/OKALMU MUKPOOPraHM3MOB
M3 KULWWEYHUKA M ApYyrnX BMOTOMNOB B OpraHbl moye-
BOM CUCTEMbI A4/1A NOHMMaHUA NaToreHesa 3Ton pac-
NPOCTPaHEHHOM rpynnbl 3aboieBaHus.
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