ISSN 2313-7347 (print)
ISSN 2500-3194 (online)

HayuHblii 0630p Review article

(ec (LRESEE https://doi.org/10.17749/2313-7347/0b.gyn.rep.2023.422

O nnepCcreKTuBax NpPUMEeHEHHUA
JTAKTOOAKTEPHAIBHBIX IIPOOHMOTHKOB,
D-MaHHO3BI H 3KCTPAKTOB KJIIOKBBI
B Tepanmuy HHQEKITNUI
MOY€BBIBOJAIIHX ITyTE€H

0.A I'pomosa, U.H0. TopLuuH

@Iy «QegepanbHbiii UCCNEA0BATENLCKMI LEHTD "VIHghopmaTvka v yrnpasrieHne" POCCUIICKO akagemmn HayKk»;
Poccus, 119333 Mocksa, yn. Basunosa, 4. 44, kopn. 2

Ana koutaktoB: Onbra AnexkceesHa [pomosa, e-mail: unesco.gromova@gmail.com

Pestome

[na 60pb0ObI C MHbeKLMAMN MO4YeBbIBOAALLMX nyTel (MIT) Yalle BCero Ucnonb3yrTcsa aHTUOUOTUKK. [TpUHIMARA BO BHUMAHUE
no60o4Hble 3GhHeKTbl aHTUOMOTUKOTEPANUK, CYLLLECTBOBAHME LITAMMOB YPONATOreHOB, PE3UCTEHTHBIX K aHTUOMOTIUKAM, 1 HU3KYHO
3 (HEeKTUBHOCTb NOAABNAIOLLEr0 60NbLUNHCTBA aHTUOMOTUKOB MO OTHOLLEHNIO K 6aKTepranbHbIM arnomepaunam (61onnéHkam),
BECbMa aKTyarneH MOWUCK anbTepHaTUBHbIX NoaxonoB K Tepanui VM. OgHUM W3 BaXKHbIX HAanpaBfeHWii 3TOro Noucka sBiseTcs
NCNONb30BaHNE HYTPULIEBTUKOB — D-MaHHO3bI (NpefoTBpaLLaeT B3aUMOAECTBIUE NATOrEHHbIX WTaMMOB E. coli ¢ ypoTenuem,
paspyLuaeT GMOMNIEHKK), NAKTOOAKTEPWIA (MPEnATCTBYIOT 06pa30oBaHuI0’ 6UONIEHOK 6aKTepuarnbHbIX MATOreHOB, HOPMaNU3yoT
MUKPOOUOM YeNI0BEKa, CHUXKAIOT BOCNANEHIE) N CTaHAAPTU3MPOBAHHBIX AKCTPAKTOB KITIOKBbI (HApyLLIAOT afire3unto yponaToreHos,
0Ka3blBAKT NPOTUBOBOCMANMTENBHOE AeCTBIE). Pe3ynbTaThl (DYHAAMEHTANIbHbIX U KNUHUYECKUX UCCNEA0BaHUA YKa3blBAIOT He
TONbKO Ha BbICOKY 6£30MacHOCTb Takoro papMakoHYTPULIEBTUYECKOro conpoBoxaeHus Tepanun MI, HO u Ha adpdhekTus-
HOCTb Pa3/enbHOr0 N COYETAHHOMO NPUEMA 3TUX HYTPULIEBTIKOB, COMOCTABUMYIO C 3(PEKTUBHOCTLIO aHTUEMOTNKOB, 0COBEHHO
Mpu NIe4eHNN HEOCNOXHEHHBIX hopm UM,

KntoueBble cnoBa: nHekuuu MoyeBbiBogaLmux nytei, MM, nakro6auyunnsl LC-11, D-MaHH03a, CTaHAAPTU3MPOBAHHBIN 3KCTPAKT
KmokBbl, Lactoflorene® Liuct, cuctematnyeckuil ananns faHHbIX
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Abstract

Antibiotics are most often used to combat urinary tract infections (UTIs). Taking into account the side effects related to antibiotic
therapy, existing antibiotic-resistant strains of uropathogens, as well as the low effectiveness of the vast majority of antibiotics
against bacterial agglomerations (biofilms), a search for alternative approaches to treat UTIs is highly relevant. One of the important
in such search is presented by use of nutraceuticals — D-mannose (prevents interaction between pathogenic E. coli strains and the
urothelium, destroys bacterial biofilms), Lactobacilli (prevents formation of bacterial pathogen biofilms, normalizes human
microbiome, alleviates inflammation) and standardized cranberry extracts (inhibits uropathogen adhesion, exerts
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anti-inflammatory action). The results from basic and clinical studies suggest not only about high safety of such pharmaconutra-
ceutical support of UTIs therapy, but also the effectiveness of separate and combined use of such nutraceuticals comparable to
that of antibiotics, especially in treatment of uncomplicated UTIs forms.
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systematic data analysis
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OCHOBHbIE MOMEHTbI

Y10 yXe u3BecTHO 06 3Toil TEME?

» [1ns 60pb6bl ¢ NH(EKLUMAMYU MOYEBbIBOASALLMX nyTeir (MIT)
yallle BCEro MCnosb3ytoTcst aHTUOMOTUKM.

» AHTMOMOTUKOTEPANUS  XapakTepu3yetcs  BbIPAKEHHbLIMM
no60oYHbIMU 3h(peKTamu, CBA3aHa C (DOPMUPOBAHNEM PE3M-
CTEHTHOCTU W C HWU3KOW 3(PMEKTUBHOCTLIO K GUOMNIEHKaMm
6aKTepui.

» AnbtepHatusbl B Tepanuu VIMIT BKnoYaoT UCnonb30BaHue
psifa HyTPULLEBTUKOB.
Y10 HOBOrO flaeT cTaTba?

» D-mMaHHO3a npeaoTBpallaeT B3aMMOAENCTBUE MATOTEHHbIX
LUTaMMOB E. coli ¢ ypoTesninem, paspyLUaet 61OnEHKN.

» OcoOble LUTaMMbl NaKTO6aKTepWii MpensaTcTBYOT 06pa3oBa-
HUKO OUONNEHOK 6GakTepuasbHbIX MATOrEHOB, HOPMANU3yT
MUKPOOUOM Yer0BeKa, CHXAOT BOCMaeHue.

» (CTaHAapTU3NPOBAHHbIE IKCTPAKTbl KMHOKBbI HAPYLIAOT ajre-
310 YpPOMaToOreHoB, NpPOSBNSIOT NpPOTMBOBOCMANNTENLHOE
JieiicTBME.

Kak 310 MOXET NOBAMATL HA KIIMHUYECKYH NPaKTUKY
B 0603pumom Gyayiem?

» Pesynbratbl (DyHAAMEHTaNbHbIX U KNUHUYECKNX NCCNEA0BAHNIA
YKa3bIBaOT Ha BbICOKYD 6e30MacHOCTb U 3PMEKTUBHOCTL
TaKoro papmMakoHyTPULIEBTUYECKOrO CONPOBOXAEHIUS Tepanin
M.

» [Mpodpunaktuka VMM adhdheKTUBHbIMM 1 6e30MacHbIMU CPes-
cTBami (D-MaHHO3a, 3KCTPAKTbI KIHOKBbI, CTaHAAPTU3MPOBAH-
Hble M0 aHTOLMaHUHAM, NPOBUOTUKM) — HaumyyLlias Bpaveo-
Has cTparerus.

Beegenue / Introduction

VHgbekumn moyesbiBogawmx nyten (MMIM) pacnpo-
CTPAHEHbI Y XXEHLMH BCEX BO3PACTOB; OHW MOTYT Bapb-
poBaTb OT MPOCTOr0 BOCMANEHUs MOYEBOro My3bips
(umeTmTa) [0 TAXKENbIX CNy4aeB YPOCENTUHECKOro LLOKa
(npu ocnoxxHermax VIMIM). UMTT cHnxatoT Ka4ecTBO Xu3-
HU, a 0CroXHeHns IMIT moryT 6bITb ONACHbI 518 XNU3-
HU XKeHWMH (B 40 % cnyvaeB OCIIOXHEHWUA) U MYX4MH
(12 %). Oco6enHo onacHo passutue VIMIT Bo Bpems Ge-
PEMEHHOCTW BCEACTBUE He6NaronpusaTHOro BAUSHMA
Ha MCXoAbl 6ePeMEHHOCTM /g MaTepu (NMpeaknammncus,
aHeMus, CENCcUC W aMHUOHWT) U NS HOBOPOX[EHHOrO
(HM3Kas macca Tena Mpu POXAEHWUM, NPexnaeBpemMeH-
Hble poAbl, MepTBOPOXAeHKe). OTpuLaTenbHoe BAUSHUE
VIMIT Ha ncxoabl 6epeMeHHOCTY NPOUCXOANT faXxe Toraa,
Korga nHdekums npotekaet 6eccuMnToMHO [1].

What is already known about this subject?

» Antibiotics are most commonly used to fight urinary tract
infections (UTIs).

» Antibiotic therapy is characterized by severe side effects being
related to emerging resistance and low efficiency regarding
bacterial biofilms.

» Alternatives in UTIs therapy rely on use of diverse nutra-
ceuticals.

What are the new findings?

» D-mannose prevents interaction between pathogenic E. coli
strains and the urothelium and destroys biofilms.

» Specific Lactobacilli strains interfere with formation of
bacterial pathogen biofilms, normalize human microbiome
and alleviate inflammation.

» Standardized cranberry extracts disrupt uropathogen adhesion
and exhibit anti-inflammatory effects.

How might it impact on clinical practice in the foreseeable
future?

» The results from fundamental and clinical studies point at high
safety and effectiveness of such pharmaconutraceutical
support for UTIs therapy.

» Prevention of UTIs with effective and safe agents (D-mannose,
cranberry extracts standardized for anthocyanins, probiotics)
represents the best medical strategy.

Hanpuwicp, Metaananus 20 wuccnefosanuin (n =
5894), nposenéHHbIx ¢ 2008 no 2021 rr., BbisBUN 6ecC-
cumntomHble UMM y 15 % 6epemeHHbIX (95 % AoBepu-
TenbHbli uHTepean (OW) = 13-17 %; p < 0,001). Mei-
32K MUKpPodhsiopbl B Mo4e 6epemeHHbiX ¢ VIMIT 6bin
KpanHe HeOAHOPOAHbIM: B KNUHUYECKUX U30N1ATaX MOYM
Obun HamgeHbl E. coli — 41 % (95 % OWN = 38-45 %),
He-KoarynasHble Staphylococci — 22 % (95 % OW = 18-
26 %), Staphylococcus aureus — 15 % (95 % ON = 18-
26 %), Staphylococcus saprophytic — 12 % (95 % AW =
6-18 %), Proteus mirabilis — 7 % (95 % AW = 4-10 %),
Enterococcus — 6 % (95 % OWN = 0-12 %), Pseudomonas
aeruginosa — 4 % (95 % QW = 2-6 %), Citrobacter — 4%
(95 % OW = 2-4 %), ctpenTokokku rpynnsl B — 3 %
(95 % OW = 1-5 %), Enterobacter — 2 % (95 % QW =
1-4 %). [ons MHOXEeCTBEHHOW NeKapCTBEHHON YCTOM-
4uBocTu E. coli coctaBuna 83 % (95 % [N = 76-91 %),
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Klebsiella—78 % (95 % W = 66-90 %), Staphylococcus
aureus — 89 % (95 % AW = 83-96 %) [2]. Takum o6pa-
30M, cpeay 6akTepuil, accouumpoBanHbix ¢ IMIT, Hanbo-
nee 4acTbIMW SBAAOTCA WTaMMbl E. coli, xapakTepusyto-
LLecs MHOXXECTBEHHOII JIEKAPCTBEHHON YCTOMHUBOCTbHO.

Jlevenue VM aHTMOMOTMKAMM CTanNKUBAETCS ¢ NPo6-
NemMoil Pe3NCTEHTHOCTM U MO60YHbIX 3DMEKTOB aHTU-
ouotukoTepanun. B aHanuse 18 KIMHUYECKMX McCle-
[OBAHWIA XXEHLMH B MepuMeHonayse, NpoBeAEHHbIX Ha
MYNIbTUITHNYECKMX BbIGOpKax nauueHTok ¢ VMM (n =
8765; 14 nccneposaHuii nposefeHbl B GLUA, no ogHomy —
B Wicnanuu, Tepmanun, N3paune, LLseiuapun), 6bi10 no-
KazaHo, 4yTo pemuccus VMIT npu nevyeHun aHTUOMOTM-
KOM (0psioKCcauuH) JocturHyTay 57 % >eHLwuH. B 10 xe
BPEMS YacToTa NpOsBIIEHNA HeXenaTtenbHbIX 3 deKToB
6bl1a CyLLECTBEHHO Bbllwe 1 cocTasuna 83 % [3]. Mpo6-
fleMa pe3NCTEHTHOCTM YPONaTOreHoB K aHTUOMOTUKAM
1 Yepecyyp BbICOKAs 4acToTa HexenateSibHbIX adpdek-
TOB JUKTYIOT HEO6X0AMMOCTb 06PATUTLCA K MOMCKY add-
(peKTMBHbIX 1 6e30nacHbIX MeTo40B Tepanuu MMIT.

Ona nedvedna VM akTyanbHbl MCCnegoBaHUs no
NCMOJSIb30BAHUID «HE-aHTMOUOTUKOB» — MPOBUOTIKOB,
D-maHHO3bl, 3KCTPAKTOB K/tOKBbI M Ap. Pe3ynbrarbl
cucTemaryeckoro o6sopa (776 WCTOYHWKOB) M MeTa-
aHanmsa (6 nnaue6o-KOHTPONUPYEMbIX WUCCNeL0BaHUR)
MYNbTUITHNYECKON KOropThl (5 uccnefosanuin — lrta-
nnsa, 1 nccneposanme — CLUA) nokasanum, 4To MCMONb30-
BaHue D-MaHHO3bl B CPaBHEHMW C APYrUMK Npenaparamm
AN NpounakTukm peunausmpyrowmx VMM y B3pocnbix
XKEHLLUMH 3DPeKTUBHO 1 6e30macH0. COBOKYMHbIA OTHO-
CUTeNbHbIA puck peunansa VMM npu cpaBHeHun D-maH-
HO3bl C MPOUNAKTUYECKO aHTUOUOTUKOTEpannen co-
crasun 0,39 (95 % AN = 0,12-1,25) [4].

Mo faHHbIM POCCUIACKUX MCCrepoBaTesen, 6eccumn-
TOMHas 6aktepuypus otmedaetcs y. 1-5 % 340p0OBbIX
XKEHLMH mpemMeHonaysanbHoro sospacta, y 10 % 0e-
PEMEHHbIX W XapakTepu3yeTes Takum >Ke MUKPOOHbIM
CMEeKTPOM, Kak W Mpu HEOCMOXXHEHHON U OCNOXHEHHON
M. HeocnoxHeHHas WMIT (Hanpumep, LMCTUT) MO-
)KET Pa3BMBaTLCA Y KaXA0W TPETbeil XEHLWMHbI K 24 ro-
Aam. Mukpo6HbIn CNekTp nNpu HeOCI0XXHEHHOM 6aKTepu-
a/lbHOM LMCTUTE UK NUeSIoHedpuTe OMHAKOB W npeg-
cTaBneH E. coli (70-95 % cny4aeB) u Staphylococcus
saprophyticus (5-10 %), P. mirabilis w Klebsiella spp.
(5-10'%) [5].

Mpu Tepanun 6aktepuanbHbix UM aHTUGMOTUKAMK
4acTo 3a6bIBalOT 06 OAHOW WHTEPECHOW OCOGEHHOCTM
MHOrUX 6aKTepuit — 06pa3oBaHme Tak Ha3bIBagMbIX «6akK-
TepuanbHbIX NAeHOK» (aHrn. biofilms). bakTepuanbHble
MAEHKN — arnoMepaTuBHbIE KONOHUM 6AKTEPUIA, BbIKMBA-
eMOCTb KOTOPbIX Y4PE3Bbl4aiiHO YCUEHa 3a CYeT aKTUB-
HOM Koomnepaunn Mexay OTAeNbHbIMU 6akTepuamn (Tak
Ha3blBAEMON KBOPYMHOW CurHanusauum). buonneHku
UrparoT BaXKHYH ponb B natoreHese VIMI [6]. Hanpumep,
E. coli moxeT 06pa3oBbIBaTb OTHOCMTENBHO TOHKYO 6110-
MMeHKY B Te4eHMe 5 OHel nocne BO3HMKHOBeHMA VIMII

[7]. Hanu4ne 6uonnéHok npu VIMI cyLLecTBEHHO CHUXKa-
eT AP eKTMBHOCTb NeYeHns [8], 4TO Takxe fenaer He-
06xoaumMbiM BBeAeHune B Tepanunio M ocobbix cpeacTs
[J19 TOPMOXKEHMS 06pa30BaHmMa U POCcTa 6MONJIEHOK.

B HacTofLeil paboTe pacCMOTPEHbl OCHOBbI MOJIEKY-
NAPHOIA 61ONOrNK BMONNEHOK, BO3MOXHOCTb NMPUMEHE-
HUSA NaKkTo6aKTepuasnbHbIX NMPOBUOTUKOB L)1 paspyLue-
HUS OMONNEHOK OakTepuanbHbIX YpONaTOreHoB, (YyH-
JameHTanbHble uccnenoBaHns D-maHHO3bl npu VMIT
(BKNt0Yas BO3AeNCTBME HA BUOMNIEHKN GaKTEpWit), K-
HUYECKME acmnekTbl NpuMeHeHus D-MaHHO3bI Ans-Jeve-
Hua VMM (Bknto4as CpaBHUTESIbHbIE aHaINU3bl.-N0Ka3a-
Teneit 3agdekTUBHOCTU U 6e3onacHocTu Tepanuu UM
D-MaHHO30M 1 aHTMOUOTUKAMK), NEPCHEKTUBbLI NCMOJIb-
30BaHNA 3KCTPAKTOB KtoKBbI B Tepanuu IMIT n coveTaH-
HOro NpuMeHeHns nakTobaunl, D-MaHHO3bI N 3KCTpaK-
TOB KJTHOKBbI B KIIMHNYECKON MPAKTUKE.

O MOJIEKY/IAPHOH OHOJIOTHH
OakTepHaIbHBIX OMOIUIEHOK / Regarding
the molecular biology of bacterial biofilms

O6pa3oBaHme 6akTepuasibHbIX arnoMeparoB — Cylle-
CTBEHHBIN PaKTOpP, KOTOPbIN HEOO6X0AMMO 0653aTeNbHO
Y4UTBIBATL NpuY Tepanun 6aktepuanbHbix M. buonnén-
Ka'— COBOKYMHOCTb MUKPOOPraHM3MOB, B KOTOPOid 6akTe-
pUN B3aMMOZENCTBYIOT APYr C APYrOM M C MOBEPXHOCTbIO
cy6cTpara. 3Ti «Crmnwmnecs» 6akTepun 4acTo OKpYXarT
cebs Tak HasblBaeMOW «MaTpuLeii» BHEKIETOYHbIX M0-
JIMMEPHbIX BELLECTB — MOSMMEDH! IM arnoMeparom, Co-
cToAwmmM 13 BHeknetoyHon [HK, 6enkos, nonucaxapu-
0B — (oj 0 i BbDKMBAHWS MWUKPOOOB B arpecCUBHOIA
cpefie cyuiectBoBaHud [9]. bruonnénku 06HapyX1BaOTCS
He Tonbko npw MI, HO 1 npu UHAEKLNAX CPEAHEro yxa,
TUHTMBUTE, WHGekunax npu mykosucumpose [10], npu
MH(ULMPOBAHUMN KATETEPOB U KOHTAKTHBIX NIUH3 [11].

O6pa3oBaHue 6UONNEHOK — He MPOCTO HeoOblYHas
0C06eHHOCTb  Guonorum  6akTepuit. baktepuanbHble
MAEHKN BbDKNBAKOT NPW KOHLEHTPALMAX NepeKkncu Boao-
poda W MOJIOYHOM KUCNoTbl B 4—8 pa3 605ee BbICOKMX,
YeM BbIJEPXWUBAIOT OTAENbHble 6aKTepun BHE MNEHOK
[12]. Hanpumep, 6akTepuun G. vaginalis 605ee naToreHHbl
M0 CPaBHEHMIO C APYrMMM BaKTEPUSMU, BbI3bIBAOLLMMN
BarnHo3bl, UMEHHO BC/EACTBUE MOBbLILLEHHO CMOCOOHO-
cT 06pa3oBbiBaTh GakTepuanbHble neHkn [13]. daxe
NP1 MCMoJSib30BAHUA CUIIbHOLENCTBYOLWNX aHTUOUOTH-
KOB (METpOHM3ajos) koonepauus 6akTepuil B COCTaBe
6akTepuanbHbIX NeHok G. vaginalis cnoco6CTBYeT Bbl-
XKWBAHMIO 6OMbLUIEN YaCTW NATOreHHOM (ONIOPbI NOCNE aH-
Tnénotukotepanumn [14]. o 85 % GakrepuanbHbIX na-
TOreHoB MOryT 00pa30BbiBaTh GMONNEHKK [15], KOTOpbIE
OCNOXHSAKT Tepanuio Npu 3HAO0KAPAWUTE, BbI3bIBAKT UH-
(heKUMOHHbIE OCMOXHEHUA NMPWU TPAHCMIAHTALUM UCKYC-
CTBEHHbIX CYCTaBOB W KyianaHoB cepAaua [16]. bakrepu-
aNibHble MJIEHKM NPUBOASAT K HAPYLUEHWUIO 3aXKWBJIEHMS
paH 1 K onacHbIM ocnoxHeHusam UMM [17].
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Bo Bpems 3akpenneHus Ha cy6ctpate 6akTepun uc-
MyCKatOT CUTHANbHbIE MOJIEKYITbI, MPUBJIEKAOLLNE HOBbIE
6akTepum B pacTtyLlyto 6monnéHky. CurHanbHble Moneky-
MNbl, UCnyckaemble onpeaenéHHbIMK WTaMMaMi natore-
HOB, IBNAOTCS 4ACTbKO CUCTEMbI KBOPYMHOW CUrHanm3aa-
LMW (aHrn. quorum sensing) — pa3HOBUAHOCTK NpoLecca
KOOpPAMHALMM NoBeaeHNs 6aKkTepuit. Y rpamnonioxnTesib-
HbIX GaKTepuii CNeLnmUYecKUMU CUTHANBbHBIMW MOJEKY-
namu KBOPYMHOW CUrHanu3auuy SBASKTCA ONUTONnentu-
Obl, Y rpamoTpuuaTtenbHbix 6aktepuint — N-auunromoce-
PUH NaKTOHbl. CUrHanbHbIe MOMEKYNbl, U3BECTHbIE Kak
«ayTOWHAYKTOPbI» (Hanpumep, ayTouHaykrop-2, Al-2),
BCTPEYAKTCA M Y rPaMOTPULIATENIbHBIX U Y TPaMMOSIONKN-
TeNbHbIX 6akTepuii. NMoMUMO y4acTus B 6akTepuanbHOM
CUTHANIN3aLMN, 3TN CUrHATIbHbIE MOJIEKYITbl MOTYT aKTUB-
HO NOLABNATb UMMYHHbIA OTBET T-numcpouuTos [18].

Ba)KHO OTMETUTB, 4TO yponaToreHHble Wrammsl E. coli
06pasyroT 6UONIEHKN N NPOABAAOT TUMUYHYK YCTONYU-
BOCTb K MOBCEMECTHO MCMONb3YeMbIM aHTUONOTUKAM —
amMNULMNINHY, TETPALNKIIMHY, NUNEPaLUINHY, aMOKCU-
LWANUHY U KOTPUMOKCa3ony (pue. 1). AHanu3 wrtammoB
E. coli, kotopble o6HapyxusatoTcs npu VMIT, nokasarn,
4TO (POpPMUpPOBAHME 6UONNEHOK NpoucxoauT B 85 % cny-
yaes [19].

00 UCIIOIB30BAHHUH JIAKTOOAKTEPHATIBHBIX
IMIPOOHOTHKOB /IS PA3PYIICHHUA
OHOIUIEHOK OAKTEPHAIBHBIX
yponaroreHos / Regarding administration
of Lactobacillus-based probiotics to
destruct bacterial uropathogen biofilms

OnucaHHble 0COGEHHOCTU KBOPYMHOI CUrHANMU3aLmi
B OMONMEHKAX YKasblBalOT Ha TO, YTO OAHUM U3 HaU60-

Amnnyunnud / Ampicillin

TeTtpaumknuu / Tetracycline

Amokenuuknud / Amoxicillin

KoTpumokcaszon / Cotrimoxazole

Munepauunnun / Piperacillin

Hopdhnokcauunn / Norfloxacin

Hanuaumkcosas kucnota / Nalidixic acid
Llecpenum / Cefepime

LlecbTpnakcon / Ceftriaxone

LledbTasuaum / Ceftazidime

LunpocbnokcaunH / Ciprofloxacin

Lledoukcum / Cefixime

AmnuumnnmnH-cyns6aktam / Ampicillin-sulbactam
TeHTamnuyuH / Gentamicin

LledboTakcum / Cefotaxime
MunepauunnuH-tTazo6aktam / Piperacillin-tazobactam
HutpodpypanToun / Nitrofurantoin

AmukauuH / Amikacin

MeponeHem / Meropenem

Vimunenem / Imipenem

nee a(pdeKTMBHbIX CNOCO60B 60PLOLI C 6UONTIEHKAMY
ypOonaToreHoB ABMAETCA MCMONb30BaHWe 6aKTepuid-npo-
OMOTUKOB, KOTOpbIE COAepXKaT MexaHU3Mbl KBOPYMHOW
CUTHANM3auMm 1 MOryT Takum 06pa3oM perynnposaTb
06pa3oBaHue 6uonIEHOK. B 4actHocTU, naktobauus-
Nbl BHEAPSAOTCA B NaTOreHHble GMOMNEHKW, BbI3biBas
NX paspyweHne u rmbenb 6aKTepuanbHbIX MaToreHoB
[20, 21]. Mo cpaBHeHWIO C aHTU6MOTMKaMM, 6 LWTaMMOB
Lactobacillus, Bknw4yas L. paracasei, obnafanu MeHb-
e aHTUMUKPOOHOI aKTUBHOCTbID B OTHOLUEHWUM YyB-
CTBUTENbHbIX K aHTMOMOTUKAM E. coli, Proteus vulgaris
n Enterococcus faecalis, HO 60JIbLUEN aKTUBHOCTBLIO B OT-
HOLUEHUN YCTOMYMBBLIX K aHTMOMOTMKAM LUTAMMOB TeX
Xe yponatoreHoB [22]. L. casei LC-11 w apyrune npo-
OUOTUKKM WHTMOBMPYIOT POCT W 06pa3oBaHne GUONNEH-
Kn Streptococcus mutansdn vitro. B 4acTHoCTH, LUTAMM
L. casei LC-11 uHrné6uposan 06pa3oBaHie 6UONNEHOK in
Vitro v TaKXxe NPOAEMOHCTPUPOBAN MaKCUManbHoe yaep-
)KaHue UMEHHO NpPO6UOTUYECKMX LUITAMMOB NakTobakTe-
puin B 6uonnénkax (p < 0,05) [23]. Takum o6pasom, npu-
&M onpefenéHHbIX WTaMMOB J1akTo6aKTepuanbHbIX Npo-
OGMOTUKOB MOXET MPUHECTN JOMOMHUTESIbHYIO MOMb3Y Na-
LIMEHTKaAM ¢ peumnansupyrowmmn MM,

Cneflyet OTMETWTb, 4TO, NMOMMMO WHTMO6UPOBAHMS
6uonnénok npu UMII, nakro6akrepuarnbHble NpoouoTu-
Ki NMPOSBASAT U paa OpYrux nonedubix agyektos. Ha-
npumep, npuém Lactobacillus casei LC-11 w apyrux npo-
61oTUYeCKMX WTaMmoB (Lactobacillus acidophilus LA-14,
Lactococcus lactis LL-23, Bifidobacterium bifidum BB-06,
Bifidobacterium lactis BL-4, cymmapHo 2x10'% KOE/cyT)
XKEHLMHAMK C 130bITOYHON Maccoil Tena (n = 32) nono-
XKWUTENbHO BINAN HA [POQUb KULLIEYHON MUKPOOUOTBI,
CHIXas MacCy XX1pa, YPOBHM MMUKMPOBAHHOIO FeMOrmo-
OMHa, (bakTopa Hekposa onyxonu anba (aHrn. tumor

30 40 50 60 70 80 90

PesucteHTHble u3onatol, % / Resistant isolates, %

PucyHoK 1. YCTOMYMBOCTb K aHTUOWOTIKAM YPONATOreHHbIX WTamMmoB E. coli [19].

Figure 1. Antibiotic resistance of uropathogenic E. coli strains [19].
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necrosis factor alpha, TNF-a), uHTepnelikuHa-6 (aHrn.
interleukin-6, I1L-6) [24].

Mpuem Lactobacillus casei LC-11 B cmecu ¢ apyru-
MW NakTobakTepmanbHbiMu 1 6nduLobakTepuansHbIMi
npo6uotukamu (10° KOE/r, 60 cyT) cHuxan 6uomapke-
Pbl BOCMANIEHNA W YMy4Wwan OKUCANTENbHO-HUTPO3ATHB-
HbIil TPOHUITb Y NII0AEN C PEBMATOUAHLIM apTpuToM. o
CPaBHEHUIO C KOHTPOJIEM Npuem Npo6uoTUKOB NPUBOLNAS
K 3HAYNTESIbHOMY CHVDKEHMIO KOJIMYecTBa JIEMKOLUTOB
(p=0,012), ypoBHe# TNF-a (p = 0,004) n IL-6 (p = 0,039)
B nnasme Kposu. lpu npuéme npobUOTMKOB Habsoaa-
NMCb 60J1ee HU3KIE YPOBHM NPOOKCUAAHTHBIX MeTabomnun-
TOB oKcmpa asota (p = 0,004) n 6onee BbICOKINE YPOBHM
aHTnokcuaanTos (p = 0,019) [25].

POyHIaMEeHTATbHbIE HCCIEOBAHUA
D-manno3s1 mpu UMII / Basic research
of D-mannose in UTIs

D-maHHO3a — 3H[OreHHbIA MOHOCaxapuji, Heo6xo-
anmbln ona N-rmukosuiMpoBaHUsa NoYTM OLHOW TPeTu
npoTeomMa YesioBeka (B TOM YuUCIie UMMYHOTNOBYIUHOB).
KomnbloTepHbiit aHanua 33064 ny6nukauuii no D-maH-
HO3e YKasan Ha BaKHOCTb D-MaHHO3blI AN [NMKO3UN-
pOBaHMsA OEJIKOB MPOTEOMA YeNOBeKa, MoAaePXKN PyHK-
LMA He TONbKO MOYEBbIBOASLLEI, HO 1 CEpAeYHO-COCY-
ANCTO, HEPBHOW, UMMYHHOIM CUCTEMbI, B TOM Y1C/e Ans
noAfepXXaHus aHTM6aKTepManbHOro 1 NPOTUBOBUPYCHO-
ro MMMyHuTeTa. Hambonee wccnefoBaHHbIM KiUHUYe-
CKUM McnoNib3oBaHneM D-MaHHO3bI SBNSETCS Tepanus
AMI. bnokupys B3auMOLeNCTBIE GaKTEPWid C 3HLOTENU-
em, D-maHHO3a npefoTBpaLlaeT afcopOLmMio. pasnnyHbIX
6akTepuin (yponatoreHHblX wWTammoB Escherichia coli,
Pseudomonas aeruginosa, wnrenn, neiwiMaHuin, mnko-
6aKTepun 1 4p.) Ha NMOBEPXHOCTW TKaHeW, 470 Cnocoo-
CTBYeT npodunaktuke peungusupytowmx UMM [26].
MepcneKTUBHBIMW HanpaBieHUaMI NpUMeHeHns D-maH-
HO3bl TAKXXE SABNAIOTCA CHUXKEHWE XPOHUYECKOro Bocna-
neHns n NpoduUNakTKa -0nyxoneBon naTonorum, 0co-
GEHHO Y XXEHLLUH B MeHonayse [27].

Kpome Toro, D-maHHO3a MOXET MposBNsTb Npeéuo-
TUYeCKoe [eliCTBME N TOPMO3UTb POCT BaKTepuanbHbIX
naToreHoB: PeaynbTatbl CPaBHUTENILHOIO XeMOMMKPO-
6MOMHOr0 aHanu3a D-MaHHO3bl, NAKTYNno3bl, COPoUTA,
kcunuta 1 D-chpyKTO3bl (CTPYKTYPHON OCHOBbI UHYIINHA)
MO3BONUMM OLEHNTb 3GEKTLI 3TUX MOJIEKYN Ha pocT 38
6aKTepun-KOMMEHCanoB YeoBeKa 1 Ha UHrMbrnposaHme
pocTa 42 6akTepuii-natoreHoB. 10 CpaBHEHUIO ¢ Opyru-
MW UCCNef0BaHHbIMIU MOMekynamMum D-maHH032 B MeHb-
LLe cTeneHW cnoco6bCcTBOBana pOCTY YCNIOBHO MnaTo-
FeHHbIX GaKTepmil MrKpobuoma 4YesioBeka 1 B 60MbLUER
CTeNneHn cTumynupoBana pocT Bifidobacterium longum
1 NAKTOBAKTEPWIA, NPOAYLMPYIOLLNX MACTIAHYIO KACNOTY
1 [pyrue KOPOTKOLENOYeUHble XXMPHbIe KCOoTbI [28].

[ns 6onee NonHOro NOHMMAHUA MEXaHWU3MOB Tepa-
neBTUYeCcKoro aencrens D-maHHO3bI npu VIMIT cnepyet

NOMHUTb, YTO Y naumeHTok ¢ UMIT KnWeYHNK KONOHM
31POBaH «ypONaTOreHHbIMU», BUPYNEHTHbIMI LUTAMMa
mu E. coli. Takne wtammsl E. coli MOTYT KOJIOHU3NPO-
BaTb NepuypeTpasnbHyt0 0651acTb U NOAHUMATLCS BBEPX
no MOYeBbIM MyTAM. [N 3TOr0 MpoLecca BaHO CBOW-
CTBO GaKTepuin NPUKPENNIATLCA K MOBEPXHOCTU MYKO3bl
YpOTesns, 0CHOBAHHOE Ha pacrno3HaBaHWM 6aKTepusmMu
D-maHHO3a-coAepXaLimx 0CTaTKOB B CEKPETe MYKO3bI.
[Tpn GMOXUMUYECKOM aHann3e MOYM AAHHOE CBOWMCTBO
KONMYECTBEHHO UM3MepseTcsl Kak D-MaHHO30-4yBCTBY-
TenbHas remarrniTrHaums. Takxxe NpuKpennexne K anu-
TEeNNanbHbIM KNETKaM MOYEBbIBOAALLMX TMyTeii. 4esioBe-
Ka MOXET 3aBMCEeTb OT Pacrno3HaBaHWsS TIIMKONUMNNLOB
Ha OCHOBE rNno6ocaxapuhoB Ha MOBEPXHOCTY 3MUTENNS
1 M3MepATLCA Kak ycToinymeas K D-maHHO3e remarrnto-
TUHaums. Hanuyme Takux afre3nHoB 1 OnpeaenseT ypo-
NaToOreHHOCTb LWTAaMMOB E. coli [29].

AHanu3 73 wrammoB E. coli OT XEHWWH ¢ peunam-
Bupytowmmu UM nokasan, 41o 90 % yponatoreHHbIx
WTAMMOB MPOAEMOHCTPUPOBANIN afre3nto K anuTenn-
aIbHbIM KJieTKam. D-MaHH032a NoSIHOCTbI0 UHIMbKUpoBana
agresno 25 wrtammoB (42 %) n Ha 50 % uHrnbuposana
agresuto ewe 11 wrammos (18 %) [30]. Takum o6pasom,
D-maHH03a-3aBucuMan afgresns E. coli xapakTepHa A
60 % yponaToreHHbIX WTAMMOB E. coli, YTO [enaeT Bax-
HbIM PacCMOTPEHWE MONEKYNAPHOA 6MONOrMKN B3aUMO-
JIe/ICTBMS YpONaToreHHbIX 6akTepui ¢ D-maHHO30M.

AHTU6aKTEpUanbHoe feiicTene D-MaHHO3bI Ha ypona-
TOTeHHbIe WTaMMbl E. coli CBA3aHO, B MEPBYI0 04epesp,
NMEHHO C 6n0Kajoii B3auMOJENCTBUSA 3TUX LUTAMMOB
C ypotenuem. brokaga B3aumoLeincTBuUs yponaToreHos
C 3MNUTESIMEM OCYLLECTB/AETCA Yepe3 npsmble B3aMMO-
nencteus D-MaHHO3bI ¢ PUMOPUAMU GAKTEPUIA, TaKxe
N3BECTHBIMI KaK «MUMN» UAN «BOPCUHKI». DUMBPUN —
HUTEBMAHbIE OENKOBbIE CTPYKTYPbl, PACMOSIOXKEHHbIE
Ha MOBEPXHOCTU 6akTepuid. [imHa coumbpuin Bapbupy-
eT 0T Jofieit MKM (T. e. Jonen oT pasmepa 6akrepun)
10 20 mkm (~20 pasmepos 6akTepmit), a guameTp — 0T
2 0o 11 HM (conoctaBMMO C AWAMeTpOM TMOoBYNAPHbIX
6enkoB). ®GuUMOPUN OCYLLECTBAAIOT aaresnto 6akTepuil
K PasnuyHbiM MOBEPXHOCTAM, B TOM YWCe K KNEeTKam
TKaHel 1 y4acTBYKT B (DOPMUPOBAHNM 6aKTepUasbHbIX
ononnéHok. lpu KonoHm3aumn anutenus Gakrepuasnb-
Hble (PUMOPUK 1 PACTIONOXKEHHbBIE HA HIX AAre3nHbl (hak-
TUYECKU «CKAHWUPYIOT» MOBEPXHOCTW HA Hanu4ue JOCTyn-
HbIX 0CTaTKOB D-MaHH03a-CcoAepiKaLumx nonucaxapuaos.
Y 63 % nauuentok ¢ UMIT HaigeHbl E. coli ¢y m6pun
1-ro TMna (MaHH030-4yBCTBUTENbHAS FeMarrmioTUHaLNA),
y 37 % naumeHToK — P-t /v pun (MaHHO30-Pe3NCTEHT-
Has remarrnioTuHauus) [19].

YponaTtoreHHOCTb WITaMMOB E. coli onpefensercs Ha-
NN4KeM B COCTaBe GaKTepnanbHOro reHoMa reHos, Koam-
pytowmx doumobpnansHble 6enku (FedF, FimH, csgA) [31]
W TemMarrioTUHUH [32], reHbl KBOPYMHOW CUTHANM3aLmum
[33]. B 4acTtHOCTU, reH FimH koaupyeT 6esioK-peLenTop
MaHHO3bl HA OKOHEYHOCTAX huMOpuin (puc. 2).
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PucyHok 2. lpumep D-MaHHO03a-CBA3bIBAIOLLEr0 BaKTepuanbHOro 6enka, KOAMPYEMOro reHoM FimH, B yponaToreHHbIx Wwrammax E. coli

[pncyHok aBTOpOB].

Figure 2. D-mannose-binding bacterial protein encoded by uropathogenic E. coli FimH gene [drawn by authors].

Baaumopgernictens D-maHHO3bI € (pUMOPUATIBHBIMU
Gefikamy yponaToreHHbIX LWTAaMMOB HOCAT BbICOKOCME-
LUMDUYHBbIA XapakTep. PapmakoMHaMU4eCcKne CBONCTBA
D-mMaHHO3bI AN NPOUNAKTUKN peunansupyoLmx MM
OLeHMBANN NOCPEACTBOM U3MEPEHUA aHTUAAre3NOHHOA
M aHTUMHBA3MBHOW 3(DEKTUBHOCTM C MCMONIb30BAHU-
eM NHUKM ypoTenuanbHbix Knetok TCC-5637. 3HaueHue
IC50 (KOHUEHTpaums noaymMakcumanbHOr0 MHrMéUpoBa-
HUA) LA aHTMAAre3uBHON 3EKTUBHOCTU D-MaHHO-
3bl cocTaBuno 0,51 mr/mn, a gns -aHTUMHBA3UBHON aK-
TuBHoct IC50 = 0,30 mr/mn, KOHCTaHTa WHrMOMPOBa-
Hus D-maHHo30# pocTa 6nonaeHoK cocTasuna 50 mMr/mi.
D-maHHO03a nHrnéuposana aare3uto E. coli K ypotenu-
aNnbHbIM KNETKam NpK BbICOKMX KOHLEHTpauUMsX, Toraa
KaK UHr6MUpOoBaHNe NHBA3NM MPOUCXOAWI0 NPYU ropasfo
00/ee HU3KNX KOHLEHTpauusax [34].

KIuHHYeCKHe ACTIEeKTHI IIPHMEHCHUA
D-mauHo0361 111 1egenus UMII / Clinical
aspects of D-mannose administered

for UTIs treatment

KnuHuyeckue uccnefoBaHns MNoOLTBEPANIN  BbICO-
KYI0 3(P(PeKTUBHOCTb U 6€30MacHOCTb WUCMOJIb30BAHNSA
D-MaHHO3bl 1 BELUECTB-CMHEPrUCTOB (AHTOLMAHUHBI
KJTIOKBbI U1 ,p.) Ans Tepanuu umctuta u gpyrux AMI [26].
MpuHUMas BO BHUMAHWE W3MOXEHHbIE BbILIE Pe3ynbra-
Tbl (OyHOAMeHTanbHbIX WCCNefoBaHWA, GakTepuanbHas
afiresna K cnmsucToin 060104Ke, ONoCpefoBaHHas M-
6puamu 6aktepui (B 4actHoCcTU, D-MaHHO3a-CBA3bIBAIO-
Wwummn pumbpuamun tuna 1 — red FimH v ap.), aensercs

BAXHbIM ycnosuem ana passutus VIMII. Becbma Hu3Kmne
KoHUeHTpauun D-manHosbl npu VIMI (B cpeaHem, MeHee
20 mkr/mn) [35] LenalT NpUHLUNUANBLHO BaXKHbLIM CO-
3[aTb BbICOKYK KOHLEHTpaumo D-MaHHO3bI B MOYe Ans
TOPMOXXEHWUS B3aWMOAENCTBUA YPOMATOTEHHbIX LUTAM-
MOB C YPOTENnem.

CuctemaTnyeckmnii aHanu3 13 KNUHUYECKUX nccneno-
BaHWUM npumeHeHns D-maHHo3bI npu VIMIT (6 paHgomu-
3MPOBAHHbLIX KOHTPONMUpYyembIX, 1 paHAOMU3NPOBAHHOE
NepeKpecTHoe, 5 NPOCMNEKTUBHbIX KOropTHbIX, 1 peTpo-
CMeKTUBHOE KOropTHOE) nokasas, 410 aekTbl D-maH-
Ho3bl npu WM cpaBHMBanuchL ¢ nnaue6o wnu ¢ Opy-
rMMuW npenapatamu B 7 uccrefoBaHmax. lokasaHa ao-
(hekTMBHOCTb D-MaHHO3bI B npocpunaktuke VIMII, B ToM
qucne peuunanBupylowWwmx, conoctasumas ¢ 3deKTnBs-
HOCTbK aHTMOUOTKUKOB. D-MaHHO3a XOPOLIO NMEPEeHOCUT-
CHl, CKONbKO-HWOYAb CepbE&3Hble N0604YHbIe 3G AEKTbI
He Habnoganuch (0 guapee coobwmnn 8 % naLneHTos,
nonyyaslwmx 2 r D-MaHHO3bI B TEYEHUE, KaK MUHUMYM,
6 mec) [36].

BaXHO OTMETWUTb, 4TO HOBOW PasHOBMAHOCTbIO VIMIT
apnatcs COVID-19-3aBucumMble  hopMbl  MaTONOrUM.
Kak u3BecTHO, KopoHasupyc SARS-CoV-2 nopaxaet He
TONbKO JIErKne, a BbI3bIBAET NOSIMOPraHHbIe MOPAXKEHMUS,
B TOM 4uCNEe C TSOKENbIMW MOCNEeACTBUAMK ANs siiLe-
KJTeTOK 1 MOYernonoBoi cuctemol B Lesiom [37]. B yact-
HOCTU, UHdeKums SARS-CoV-2 MOXET CTUMYNMpOBaTh
passutne VMM, nposiBnstoLLIeAcs YacTbIMU CUJTbHbIMK
no3blBaMy K MOYEUCMYCKaHM0, LU3YpUel, HUKTypuei.
KosupgHble VIMIT cBsi3aHbl He TONbKO C nonagaHuem Bu-
PYCHbIX YaCTUL, B MOYY, HO 1 C NMOBPEXAEHUAMN ypoTe-
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NS BCNESCTBUE PE3KOT0 MOBbILLIEHUS YPOBHEN NPOBOC-
NaIMTeNbHbIX LMTOKWHOB B KPOBW, TaKXe NonafatoLymnx
B MOY€BOM Ny3blpb 1 B MOYY. CUMNTOMbI KOBUA-ACCOLY-
nposaHHoro yuctuta (KAL) passusaroTcs Ha poHe non-
HOr0 OTCYTCTBUS NMPUCYTCTBMA GaKTepmanbHbIX BO36YIM-
Tenen B moye. Moatomy ans neveHus KAL Heobxoammo
peKoMeHA0BaTb npenapartbl UK KOMOUHaUUM npenapa-
TOB, 06/1a4a0LLIMe MHOTOAKTOPHbIM AEeNCTBUEM — AUY-
PETUYECKMM, NPOTUBOCMAEYHbIM, NPOTUBOBOCNANNTENb-
HbIM 11 PErynupytoLme MeCTHbIA UMMYHUTET CU3UCTON
060104k MO4eBOro Ny3bipsA. D-MaHHO3a XOpOLIO COYe-
TaeTcs C TaKUMK KOMOGMHALMAMUN NPenapaToB, NOCKOJIbKY
MPaKTUYEeCKN He BINSET HA [eliCTBIUE APpYrux npenaparos
N B TO Xe BPEMS MOXXET 0Ka3blBaTb CaHMPYIOLWMA -
(hekT Ha movenonosyto cuctemy npu KAL [38].

IMoka3arenu 3(pPeKTHBHOCTH

H 6e30nmacHOCTH Teparnuu UMII

B KOHTPOJTHPYEMBIX HCCIETOBAHUAX:
cpaBHHTEIbHBIE 3 eKTH D-MaHHO3BI
u anTuonoTukoB / Efficacy and safety
of UTIs therapy in controlled trials:
comparative effects of D-mannose

and antibiotics

AHTUOUOTUKN ABNAOTCA 3(PEKTUBHLIM CMNOCO60M
nedenus UMM, Hanpumep, B MeTaaHanuse 12 wnccnepo-
BaHW 6bIN1 MONY4eHbl OLEHKM YaCcTOTbl MUKPOBUONOrN-
4eCKOro 0TBeTa U cooTBeTCTBYHOWME 95 % LW ans ne-
YEHUS HUTPOCYPAHTOMHOM M nnaue6o. [ns nauneHToB
¢ IM, nonyyasLlumx nnauebo, 06LLMiA MUKPOOUOJIOTIYE-
CKWIA OTBET (T. €. BNUAHWE HA YPOBHM 6aKTepun).cocra-
Bun 34 % (95 % O = 29-40 %); naumeHTsl, NOSTy4aBLLNe
HUTPOPYPAHTOUH (N = 934), JocTurnn 06LIero MMKpo-
6uonornyeckoro oteeta 77 % (95 % AW = 67-87 %) [39].

Mokasatenu adpdpektusHocTw Tepanuun MM (oTHO-
LUEHNA LIAHCOB W/MNN ApYyrie moKasatenu pucka) cylule-
CTBEHHO He OTNMYAKOTCA 1A PA3NNYHbIX aHTMONOTUKOB
[40]. Hanpumep, B MeTaaHanuse, BKIIHOYMBLLIEM PE3YIlb-
TaThl 27 wuccnefoBanui- ¢ yyactuem 1700 naumeHToB
C LUWUCTMTOM, CpaBHMBanach apdekTMBHOCTb poccomu-
UMHa ¢ apyrumu antubnoTtukamu [41]. He 6b110 06Ha-
PY)XEHO pasnuumnii Mexay addektamm gpocomuLmHa
1 NPenapaTtoB CPaBHEHMS B OTHOLLIEHMWU MUKPOOWUONOM-
yeckoro oteeta: 83,8 % (95 % [N = 81,2-86,3 %) ansa
thochomuumna, 80,9 % (95 % AN = 73,9-86,7 %) ans
HUTpopypaHTomnHa n 83,7 % (95 % AW = 80,9-86,3 %)
NS Jpyrux aHTMéuoTukos [41].

B cuctematuyeckom 063ope 19 uccnegosanuin (n =
3779) cpaBHMBANUCb KNMHUYECKAs U MUKPOOMONOruye-
cKkas 3P eKTMBHOCTb OJHOKPATHOM [03bl (hoCHOMULN-
Ha C Opyrumun Cxemamu aHTuéuoTukoTepanuu. Hacrora
MUKpoOMonoru4yeckoro oteera coctasuna 79 % (95 %
AW =76-81 %) ang dhocdomuumHa n 77 % (95 % AN =
72-82 %) Ans HUTPO(PYPAHTOMHA; CPEAHAS YacToTa Mu-
KPOOMOJSIOrM4eckoro 0TeeTa Ans ApYrux aHTUOMOTMKOB

coctasuna 82 % (95 % OWN = 78-85 %). Yactota Kknu-
HW4ecKoro oTseta (ncHesHosenue cumntomos M) co-
cTasuna 78 % (95 % OW = 75-80 %) ana dhochomuumHa
n79 % (95 % ON = 75-83 %) ongd HUTPOPYPaHTONHA,;
CPeaHAN 4acToTa KNNHMYECKOr0 U3NeYeHns ansa Apyrux
aHTMO6NOTMKOB cocTasuna 85 % (95 % AW = 81-88 %).
Mosy4eHHble pe3ynbTatbl He MOKasann CyLLECTBEHHbIX
pasnuynin Mexay nokasarenamn MUKpo6mosiornieckoro
1 KTMHWYECKOro 0TBETA NPW UCMOJSIb30BAHNM PAa3NUYHbIX
AHTMONOTMKOB [42].

MaumeHtkn ¢ peungusupytowmm UMM (n =-308) no-
nyvanu autméuotukotepanuto (1000 mr/cyT unnpodnok-
CauuHa) B TeYeHWe OJHOW Hefenun. 3atem rpynna nauu-
EHTOK 6bl1a paHAOMM3MPOBAHA Ha Npuém 2 r/cyT D-maH-
HO3bl, 50 Mr/cyT HUTPOYpaHTOMHA (OLHOrO U3 CaMblX
AP EKTMBHLIX AHTUOWOTUKOB ANg Tepanun LUCTMTA)
nnn nnauebo B TeyeHue 6 Mec. 3a 9TO BPeMs peuuaun-
Bbl LUCTMTA ObINU 3aPerncTpupoBaHbl y 32 % nauueHTok
(pue. 3), npnyém yactoTa peunanBoB LUMcTuTa 6bina 3Ha-
4UTESIbHO BbILLE B rpynne nniawe6o (60 %) no cpaBHeHUo
C rpynnamu, noay4aBwnmn HUTpodoypaHTonH (20 %)
nnn D-manHo3y. (15 %). Mpném D-maHHO3bI 6b1n CBA3AH
C 4-KpaTHbIM CHUXeHneM pucka peunamsos VM [43].

AHanm3 AaHHbIX KNUHWUYHECKUX UCCNEA0BaHuNiA, NpoBe-
DEHHBbIN B paboTe [44], noka3an cOMOCTaBUMble 4acTo-
TbI'KNIMHNYECKOr0 OTBETA MPK JIEHEHUM HEOCTOXHEHHBIX
topm VIMI chocdhomMnLMHOM, HUTPOYPAHTOMHOM, ApY-
TMMKW aHTUOMOTUKaMK unn D-maHHo30# (puc. 4). Hanow-
HUM, YTO 4acTOTa HEOCNOXHEHHbIX IMIT BbiWwe y mono-
ObIX XeHLWwuH [45].

[TomMuMOo oueHKM 3ddekTMBHOCTU nedeHus VMII,
OnpejenseMon Mo 4actoTe KIWHUYECKOro/MUKPOOUO-
NOTUYECKOro O0TBETa, MPOLOKUTENIbHOCT BPEMEHM
[0 YNy4WeHMs CUMNTOMOB TakXXe WUrpaeT BaXHY0 posib

120 —— D-maHHo03a / D-mannose
— Hutpothypantoun / Nitrofurantoin
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PucyHok 3. XapakTepucTuka peLnansos nHMeKLnii
MOY€eBbIBOAALLNX NYTEN B LUHAMUKE NEYEHUS HUTPOYPAHTOMHOM
unn D-maHHo30M [43].

Figure 3. Recurrence characteristics of urinary tract infections in
the course of treatment with nitrofurantoin or D-mannose [43].
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Wccneposanue OtBet Tepanus

Study Response Therapy
Mitrani-Gold (2020) Mukpo6uon. HutpodypanTonH
Falagas (2010) Mukpo6uon. HuTpodhypaHTonH
Alfaresi (2019) Mwukpo6uorn. HutpodhypaHTOnH
Falagas (2010) Mukpo6uon. dochomumnH
Alfaresi (2019) Mukpo6uon. ®ochomuumH
Alfaresi (2019) KnuHuy. docommnumnH
Alfaresi (2019) KnnHny. HuTpodhypaHTonH
Wagenlehner (2020) Knuuny. D-maHHo3a
Wagenlehner (2020) KnuHny. D-manHo3a

50

% otBeTa (95 % W) % otBeTa (95 % W)

% response (95 % CI) n % response (95 % CI)
= 934 77 67 87
N 157 81 74 87
332 77 72 82

=
= 848 84 81 86
= 991 79 76 81
=
1120 78 75 80
461 79 75 83
T 23 87 66 97
| 36 78 61 90
]

75 100

PucyHok 4. CpaBHEHME 4acTOT KNMHMYECKOr0 0TBETA NALMEHTOK C MHADEKLMIA MO4EBbIBOAALIMX NYTEN, MONYYaBLLNAX HUTPOYPAHTOWH,

hocdhomuumt unu D-manHo3y [43-46].
Tpumeyanne: 95 % [N — 95 % [0BEpUTENbHBI UHTEPBAT.

Figure 4. Comparison of clinical response rates in patients with urinary tract infection treated with nitrofurantoin, fosfomycin, or D-mannose

[43-46].
Note: 95 % Cl — 95 % confidence interval.

B MOBbILLEHNN KA4ECTBA XKWN3HU MALMEHTOK. [1ng cpaBHe-
HWUS BPEMEHW [0 YNyYLIeHUs CUMMTOMOB MNPU JIeYEHUN
D-MaHHO30M 1 aHTUOMOTMKAMMW BbIYUCNANNCL CPeaHe-
CYTOYHbIe 6annbl cumnromaTukun UMM, 3Ha4eHms KOTo-
PbIX CPaBHUBANUCHL Mexay D-MaHHO30/ 1 pa3nuyHbIMU
aHTUGMOTMKaMK. B pesynbrarte, ¢ TOYKN 3peHUS ObICTPO-
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PucyHok 5. [lnHammka cpeiHei OLeHKI CUMNTOMOB UHAEeKLNIA
MOY€BbIBOAALLMX MYTEN B TEHEHME OJHOI HEAGNN Y NALMEHTOB,
nosyyarowmx D-maHHO3Y, N0 CPaBHEHMIO CO CPEAHEN OLEHKOM
CUMMNTOMOB Y NaLMEHTOB, NOJSTyHAKOLLMX AHTUOUOTUKK [44].

Figure 5. A one-week time-dependent mean symptom scores
of urinary tract infections in patients treated with D-mannose
vs. antibiotics [44].

W MHBIM aHTUONOTUKOM 6biNa, B Lies
(puc. 5) [44].

Ha MOMEHT Ha4ana Tepanum 3Ha4eHns HopManm3oBaH-
HbIX 6annoB cumntomatukn VMM 6bian conocTaBUMbI
B pasnuyHbix rpynnax (50-55 %). Ha 3-i feHb BO BCex
rpynnax 0TMeyanocb OTYETIMBOE CHUDKEHWE CMMMTOMA-
Tk 1o 10-25 %, a 4epe3 7 AHeil HOPMANM30BaHHbII
06LKnin 6ana cumnToMoB cHu3uncsa Ao 0-12 %. B uenom,
NPy Pas3nuYHbIX BUOaxX Nie4eHus Oblnia 06HapyXeHa YeT-
Kas TEeHOEHUWUs B OTHOLWIEHMW 06MervyeHus CUMNTOMOB
C Te4yeHnem BpemMeHu. HopMann3oBaHHAA OLEHKa CUMI-
TomoB VIMIT npu moHoTepanuu D-MaHHO30# CHU3MNACh
¢ 52 % B Hayane uccnefoBaHus 4o 5,6 % Ha 4-e CyTKW.
B cnyyae aHTM6MOTINKOB 6annbl CHU3UANCH OT 51 % B Ha-
yane uccnenosanus 0o 8,2 % Ha 4-n aeHb. Takum 06-
pa3oM, AuHaMuka ymeHbleHnus cumntomoB UMI 6bina
CXOJHOM npu MoHoTepanuu D-MaHHO301 1 Npu aHTU6MO-
TukKoTepanuu (puc. 4).

Mpném D-MaHHO3bl CHUXAET 4acTOTy peunanBupy-
towwwmx UMM npu XpoOHMYECKOM BOCMANEHUU ypoTenus
(Cystitis cystica, CC) y »xeHLuH B nocTmeHonayse (13 na-
umeHTok ¢ GG, 14 naumeHtok 6e3 CC). lo Havana npnéma
D-maHHO3bI y nauueHTok ¢ GC oTmeyeH 60mnee BbICOKNI
ypoBeHb 3a6onesaemoctu MIT (4,69 peunpusos VMIT
B rof), 4em y naumeHtok 6e3 CC (2,93 peunansos/rog; p =
0,021). Ha dhoHe perynspHoro npuéma D-maHHO3bI 3a60-
nesaemocTtb VIMIT JOCTOBEPHO CHM3WUMACH M Y NALNEHTOK
¢ CC (po 2,23 peuunamnsos/rog; p = 0,0028) n y naumneHToK
6e3 CC (no 1,64 peunausos/rog; p = 0,0007) [46].

CpaBHuTeNbHAsA OLEHKA 6e30MacHOCTU MPUMEHEHUS
D-mMaHHO3b! 1 HUTPOYpaHTOMHA MOKa3ana, Y4To NaumeH-
Tbl, Nosly4aBLine D-MaHHO3Y AuTenbHo (2 r/cyT, 6 Mec),
XapakTepnu3oBanuchb B 3 pasa 60/1ee HU3KMM PUCKOM Mo-
604HbIX 3hpekToB (OTHOLWEHNe wancos (OLLU) = 0,27,

conocTtaBunma

m http://www.gynecology.su
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p = 0,0001). Mpn 3TOM eLMHCTBEHHbIM MOBOYHLIM -
thekToM npumeHeHns D-MaHHO3bI ABNANACh Nérkas ama-
pes (8/130 nauneHTos, 7,8 %). B T0 e Bpems No604HbIE
AP EKTLI NpU NPUMEHEHUN HUTPOYPAHTONHA HAGMIO-
panuce y 29/103 naumenTos (27 %) v BKNOYanu guapero
(10 %), TowHoTy (5,8 %), OLLyLLEHNE XOKEHUS BO BIa-
ranuwe (8,7 %), ronosHyto 60b (2,9 %) n BbICbINAHMA
Ha Koxe (0,97 %) [43]. Takum obpasom, Tepanus VMM
D-maHHO30M He ycTynaeT no 3PQeKTUBHOCTM aHTMOKO-
TUKOTEpanuu 1 CyLLeCTBEHHO BbIUrpbIBAET No 6e3onac-
HOCTMW.

00 UCIIOIB30BAHUH SKCTPAKTOB
KTIOKBHI B Tepanmuu UMII / Regarding
administration of cranberry extracts
in UTIs treatment

TepanesTu4yeckoe Aencteue D-MaHHO3LI Npu LNUCTUTE
n apyrux UMM adydpeKTBHO [AOMOSIHAETCA aHTOLMAHN-
HaMW KMOKBbI. JKCTPAKTbI KIHOKBbI, CTaHAAPTU3NPOBAH-
Hble MO aHTOLMAHWHAM, COMepXaT 3HAYMTENIbHOe KOomu-
4eCTBO MpPOAHTOLMAHWMANMHOB A-Tuna, o6najarouimx, no-
[006HO D-MaHHO3e, aHTMAAre3NOHHOW aKTUBHOCTBLIO MO
OTHOLLUEHMIO K yponaTtoreHHbIM 6aktepusam. ccnenosa-
HUS in Vvitro v in vivo nokKasanu, YTo 3KCTPaAKTbl KITHOKBbI
HapyLaT aAre3nio ypomnaTtoreHoB (Takux, Kak Kuley-
Hasa nanoyka) K anuTeNnarnbHbIM KJieTKaM B MOYeBOM
ny3blpe, NepuypeTpanbHOi 06/1aCTN U KULLIEYHOM Tpak-

B KOHLLeHTpaumn 60 MKr/mn, B TO BpeMS Kak, Hanpumep,
NPOAHTOLMAHNAMHEI BUHOTpafa MpOoSBAT He3Ha4un-
TeNbHYK aHTWALre3NBHYK aKTUBHOCTb [JaXKe Npu BbICO-
Kux KoHueHTpaumsax (~1200 mkr/mn). Takum o06pasom,
NpoaHToLMaHNANHbI A-TUNa B 9KCTPaKTax KtOKBbI Npo-
ABNAIOT CMEUNMUYECKY0 aHTUALre3NBHY aKTUBHOCTb
NPOTUB ypOnaToreHHbIx 6akTepuii [48].

Cuctematnyecknii 0630p 7 KNUHWUYECKUX MCCNefo-
BaHW D-maHHO3bl y nauueHTok ¢ MMIM/umcTutom noka-
3an, Y10 No 0TAenbHOCTU D-MaHHO3a Ha3Ha4Yanach TOMb-
Ko B 2 paboTax. B 5 uccnenosanuax npuém D-MaHHO3bI
coyeTancs ¢ NpUEMOM APYrux He-aHTUOMOTUYECKMX KOM-
NOHEHTOB — 3KCTPAKTOB K/OKBbI, MI0LOB NIMMOHHUKA,
rpanara, nakroéauunn v ap. Bo Bcex mnccrnenosaHusx co-
0614an0Cb 06 YMEHbLUEHWU CUMMNTOMOB MOCNE Ne4eHuns
NMI/umnctuta D-MaHHO30M Kak Npu ee M30/IMPOBAHHOM
NPUMEHEHUN, TaK U B KOMOWUHALMN C APYrMMU AEACTBYIO-
Wumun Haqanamu [49].

MeTtaaHanus 7 paHAOMWU3UPOBAHHBIX NNaLe60-KoH-
TPOSIMPYEMBIX WUCCMES0BAHUA MO UCMONb30BAHUIO CTaH-
[APTU3NPOBAHHBIX 3KCTPAKTOB KIHOKBbI Y XKEHWMH (N =
1498) ¢ HeocnoxHeHHbIMK VIMIT (unetuT, nuypus, ausy-
pus, 6akTepuypms, nuenoHedpuT) nokasan, 4To CTaH-
[ApPTN3NPOBAHHbIE 3KCTPAKTbI KOKBbI CHUXAKOT PUCK
MMM Ha 26 % (OW = 0,74; 95 % [OW = 0,55-0,98)
(puc. 6). Tepanus cTaHLAPTU3MPOBAHHBIMM 3KCTPAKTAMU
KJIOKBbI XOPOLLIO NEpPeHOCKUNach NauneHTKaMu: 4acToThl
XXano6 COo CTOPOHbI XEeNyA04HO-KINLLEYHOrO TpakTa (13-
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Te [47]. TpoaHTOLMAHNANHLI KIOKBbI XapakTepuayT- XOra, nérkas TowHoTa) 6N 0AMHAKOBbI B rpynnax Te- | &
CA aHTMagesun’ o7 akTUBHOCTbIO MPOTUB BaKTEpUil yxe panuu 1 nnaue6o [50]. g
sk @
O
=)
WccnenoBaHue 0L (95 % Aau) Cnyuyait Koutponb Macca Tena, %
Study OR (95 % CI) Case Control Weight, %
Kontiokari et al., 2002 (27) _— 0,43 (0,21-0,9) 8/46 48/45 9,95
I
Stothers et al., 2002 (28) —_— 0,59 (0,34-1,05 19/100 16/50 13,09
I
Barbosa-Cesnik et al., 2011 (29) : ~+———  1,43(0,87-2,33) 31/155 23/164 15,12
Stapelton et al., 2012 (14) —:—+ 0,91 (0,55-1,48) 33/120 17/56 15,15
Takahashi et al., 2013 (15) —:—o— 0,83 (0,57-1,23) 32/107 38/106 18,28
Vostalova et al., 2015 (13) —~—:— 0,42 (0,21-0,85) 9/83 24/93 10,27
Maki etal.; 2016 (12) —0:— 0,67 (0,45-0,99) 33/185 50/188 18,15
MeTaananu3a ‘ 0,74 (0,55-0,98) 165/796 186/702 100,00
Meta-analysis
T T L T T
0,2 0,45 1,7 3
JhheKT IKCTPAKTOB KNHOKBbI JhpexT nnauebo
Effect of cranberry extracts Placebo effect
PucyHok 6. MeTtaaHanus BiuaHUA CTaHAAPTU3UPOBAHHBIX SKCTPAKTOB KIHOKBbI HA MPOUNAKTUKY UHADEKLUMIA MOYEBbIBOAALLMX NyTer [50].
lpumeyanne: OLL — oTHOLLEHNe 1aHCcoB; 95 % LW — 95 % [0BEPUTESbHBIN NHTEPBAJT.
Figure 6. Meta-analysis assessing standardized cranberry extracts for prevention of urinary tract infections [50].
Note: OR - odds ratio; 95 % Cl — 95 % confidence interval.
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KombuHauus D-MaHHO3bI, 3KCTPAKTOB KITHOKBbI U MpPO-
nonuca adeKTMBHa AN NPOMUNAKTUKI PELMINBOB
VIMI y eHWwmH B nepumeHonayse (n = 150). MonHas pe-
muccua cumntomoB VMI Habntopanack y 60 % naum-
eHTOK [51]. Metaananus 23 uccnegosanuit (n = 3979)
noKasan, 4To NoTpe6reHne KNOKBbl MOXET 3HaYUTENbHO
CHW3uTb 3abonesaemoctb VMM (OW = 0,70; 95 % [OW
= 0,59-0,83; p < 0,01), B TOM HuCNe y XXEHLWMH C peLm-
ausupytolwmumn MM cHU3NTL pucK peunansoB Ha 32 %
(Ol = 0,68; 95 % W = 0,56-0,81). MpuenekatesbHbIM
(hakTOPOM NpM NIEYEHUIU AHTOLUAHUHAMI KITHOKBbI BNISI-
eTCS MPaKTMYEeCKN MOJSIHOE OTCYTCTBME MOOGOYHbIX 3d-
(heKTOB 1 XOpOLLIAs NPMBEPXKEHHOCTb MALNEHTOB K NeYe-
HuMto [52].

Co4eTaHHOE IPHUMEHEHHE TAKTOOAIHILT,
D-MaHHO3BI H SKCTPAKTOB KIIOKBBI
KTHHHYEeCKH 3¢ dexTuBHo / A combined
administration of Lactobacilli, D-mannose
and cranberry extracts exerts clinical
effectiveness

D-maHHO3a MHrMOMpyeT aare3nio 6akTepuinl K ypo-
TENWo, PereHepupyeT rMUKO3AMUHOMINKAHbI MOYEBOI0
My3bIPs N NOBEPXHOCTW CNKU3UCTON 060/104KM Nocne no-
BPEX[EHUS 1 OTLLENnseT 6akTepuu, y>Ke NpuKpPenuBLLIN-
eca K ypotenuio [53]. KombuHauus aKcTpakTa KITHOKBbI,
D-maHHO3bI, NpO6UOTUKOB L. plantarum w L. paracasei
3HAYMTESIbHO CHMXXana CUMNTOMATKKY OCTPOro LUCTUTA
(n = 33): ousyputo, 4actoe MOYemcrycKkaHme, CUbHbIE
MO3bIBbl K MOYEUCMYCKAHWIO 1 Pe3n BHU3Y XUBOTA [54].
Ha 0CHOBaHMM 3TUX AAaHHbIX MOXHO NPEANON0XNTb, YTO
CUHEpreTYyeckoe [OeiCcTBMe J1aKTo6aKTepManbHOro npo-
ouotuka L. paracasei LC11, D-MaHHO3bI U KMHOKBbI MO-
XKeT ObITb MOJSIE3HbIM ANA CHUXEHUSA PUCKA PeLmnanBupy-
towwmx AMIT.

B KNUHWNYECKOM WCCNEROBAHUMN XEHLLUUH B NPEMEHO-
nayse C peunanBUPYOLLAMIA HEOCNOXHEeHHbIMU VIMII
(cpemHuit Bospact 39 net; 95 % [ = 20-46 net; n = 55)
NOATBEPXEHa NMePeneKTUBHOCTb NepopasibHOro npuéma
KombuHauuw - Lactobacillus paracasei LC11, aKcTpakTa
KNOKBbI I D-MaHHo3bI (Lactoflorene® Liuct) npotus UM
[55]. MKeHLWMHbI 6bInK pasgeneHbl Ha 3 rpynnbl: CHa4a-
na.iesnnm gocgomuumHom (3 r 0AnH pas B feHb B Te-
YyeHue 2 [Hen) 48 YCTPAHEHMS Kakoii-mbo OCHOBHOM
nHchekumm (rpynna 1), satem npunumani Lactoflorene®
LucT oouH pas B aeHb B Tevenne 90 OHen (rpynna 2),
6e3 nieveHns (rpynna 3; KoHTposb). Peungmnsbl UMIT cy-
LLIeCTBEHHO Yalle HabnoAannMcb B KOHTPOSIbHOM rpyn-
ne (rpynna 1 — 16 %, rpynna 2 — 15,5 %, KOHTPOJIbHas
rpynna — 53 %; p < 0,01). PecnoHaeHTamMm cHuTannch
nauueHTkn 6e3 ann3onos peuuausa VMMI, 4acTu4HbIMK
pecrnoHieHTamn — He 60nee OAHOr0 anu3ofda peLnau-
Ba VIMIT 3a Bpems fie4eHus, HOH-pPecnoHAeHTamMmn — 60-

nee 2 peunamBoB. 3HA4YMTENbHO 6OJNiee BbICOKWE [0JU
PECMOHAEHTOB OTMeyeHbl B rpynne 1 (65,8 %) u B rpyn-
ne 2 (68,7 %) no cpaBHeHUto ¢ KoHTposiem (37 %). B To
)Ke Bpems NpOoLEeHT HOH-PeCnoHAeHTOB Obi BCero 16 %
B rpynnax 1 n 2 (KoHTposib — 53 %). HexxenaTesbHbIX
ABNEHUA Y XKEHLLMH, NMPUHUMAIOLLNX y4acTue B Mccne-
L0BaHWUU, He 3aperucTpupoBaHo. Takum 06pasom, npo-
(punakTmyecknini nNpuém npo6bUOTMHECKOTO KOMMJeKca
Lactoflorene® Liuct 6bin acppeKTUBHBLIM 1 6830MaCHbLIM
Npu peunanBupyroLLMX HeoCnoXHeHHbIX IMIT y )KeHLMH
B npemeHonayse [59].

Pesynbtathl  MccnefoBaHMs  NPOAEMOHCTPUPOBA-
nn, 410 nepopanbHag npodunakmka. VIMI kom6uHa-
umein Lactobacillus paracasei LG11, 9KCTpakTa KIOKBbI
n D-maHHo3bI (Lactoflorene® Liuct) 6e3onacHa u apdex-
TUBHA AN CHMXEHMS 4acTOThl peunansoB UMIT y xeH-
LLKMH B npemeHonayse [55]. Kpome Toro, nepsoHavansHoe
neYeHne aHTMOMOTMKaMKU C MOMOLLbI (DOCOMULMHA
MOXET JOMOMHUTENbHO MOMOYb B CHUXKEHUMN KOHLEHTPA-
LM YyPONaToreHoB C NOCneayoLWwnum npodunakTuieckum
npuémom Lactoflorene® LlucT, KoTOpbIit MOMOraeT noa-
JEPXNBATb. «MONIOXKMTENbHYI» 6UONNEHKY, CNOCOBCTBY-
tOLLIe 3alnTe YpOTEnna 0T yponaToreHos.

3akmouenue / Conclusion

LUnctut v apyrue IMI BbI3bIBAKOTCA YpONATOreHHbIMM
lwraMmamn E. coli n gpyrumu MUKpoopraHuamamu. AH-
Tnonotukotepanus VIMI BbI3bIBaeT HexenaTesibHble Mo-
604Hble 3DDEKTbI (r16eNib NONOXMTENbHO! MUKPO6UO-
Tbl, pPa3BUTME KaHAWA03a, (DOPMUPOBAHME YCTORYMBBIX
K aHTUOWNOTNKAM NMATOreHHbIX LUTAMMOB 6aKTepPUi n ap.).
[MrueHnyeckne Mepsl n CO6MIOAEHNE PEXIMMA MOYENCy-
CKaHMS NMOMOrarT 3aLUTUTL YPOreHUTANbHbIA TPakT OT
UHdeKuun. MpebuoTUKn, Takne Kak Knokea unu D-maH-
HO3a, WHIMOUPYIOT PeLMAuBbI LMCTUTA, NpPeAoTBpaLLasn
afiresanto 6aKkTepuil K aNUTENNI0 MOYEBbIBOASALLMX NYTEN.

Mpodpunaktuka UMM adhdpekTUBHLIMM U 6€30MaCHbI-
MKW cpeacteamu (D-MaHHO3a, KCTPaKThl KIHOKBbI, CTaH-
[APTU3NPOBAHHbIE MO AHTOLMAHWHAM, NPO6UOTMKM) —
Hauny4was Bpade6Has ctparterus. bnokupys B3aumopei-
CTBYE oUMOPUI YponaToreHHbIX 6aKTepUi ¢ ypoTenuem,
D-MaHHO3a W AHTOLMAHWHBI KNHOKBbI NPesoTBpaLLaloT
3acefieHe MOYenonoBOro TpakTa MaTtoreHHbIMKU 6GaKTe-
pusmu. KnnHuyeckne nUccnenoBaHns NOATBEPANNN Bbi-
COKYH 3h(DeKTMBHOCTb 1 6€30MaCHOCTb UCMONb30BaAHNUS
D-MaHHO3bI, aHTOLMAHNHOB KIIOKBbI, JIAKTO6aKTEpuasb-
HbIX aHTUOMOTUKOB N5 Tepanun 1 npodounakTuku UM
Y JKEHWMH penpoayKTUBHOro BO3pacta. KoMMIIeKcos,
cogepxalnx D-maHHO3y, HOCTaTOYHO MHOTMO. YHMKarb-
HbIM Komnnekcom ssnsetcs Lactoflorene® Liuct, Bknio-
yatowmii D-manHo3y (1000 mr), cTaHOapTU3MPOBAHHbINA
9KCTPAKT KIHOKBbI (126 MT, NpoaHTOLMaHNANHOB — 36 Mr)
n Lactobacillus paracasei LC11 (10° KOE).

m http://www.gynecology.su



lpomosa 0.A., TopluuH W.10.

NH®OPMALINA 0 CTATBE

ARTICLE INFORMATION

MocTynuna: 21.07.2023. B popa6otaxHHom Buge: 23.08.2023.

Received: 21.07.2023. Revision received: 23.08.2023.

Mpunsta k nevatu: 24.08.2023. Ony6nukosana: 30.08.2023.

Accepted: 24.08.2023. Published: 30.08.2023.

Bknap aBTOpoB

Author’s contribution

Bce aBTOPbI MPUHUMANy PaBHOE y4acTue B C60PE, aHanu3e 1 UHTeprpeTa-
LN AAHHBIX.

All authors participated equally in the collection, analysis and interpretation
of the data.

Bce aBTOpbI NPOYNTANY M YTBEPANIM OKOHYATENbHBIA BAPUAHT PYKONUCH.

All authors have read and approved the final version of the manuscript.

KoHthnukT unTepecos

Conflict of interests

ABTOpbI 3aABNSAOT 06 OTCYTCTBIN KOH(NNKTA UHTEPECOB.

The authors declare no conflict to interests.

®uHaHcupoBaHue

Funding

[y6nukaums ruHaHcuposanucs Komnanuen MoHTeapmako.

Publication funded by Montefarmaco.

[poucxoxaeHne cTaTbyu U peLeH3npoBaHue

Provenance and peer review

YKypHan He 3aKaablBaj CTaTbl0; BHELUHEE PeLieH3MPOBaHUE.

Not commissioned; externally peer reviewed.

10.

1.

12.

13.

14,

JIureparypa:

. Getaneh T., Negesse A., Dessie G. et al. Prevalence of urinary tract

infection and its associated factors among pregnant women in Ethiopia:

a systematic review and meta-analysis. Biomed Res Int.
2021;2021:6551526. https://doi.org/10.1155/2021/6551526.

Chelkeba L., Fanta K., Mulugeta T., Melaku T. Bacterial profile and
antimicrobial resistance patterns of common bacteria among pregnant
women with bacteriuria in Ethiopia: a systematic review and meta-
analysis. Arch Gynecol Obstet. 2022;306(3):663-86. https://doi.
org/10.1007/s00404-021-06365-4.

Gonzalez-Garay A., Velasco-Hidalgo L., Ochoa-Hein E., Rivera-Luna R.
Efficacy and safety of quinolones for the treatment of uncomplicated
urinary tract infections in women: a network meta-analysis. /Int Urogynecol
J. 2021;32(1):3-15. https://doi.org/10.1007/s00192-020-04255-y.

Lenger S.M., Bradley M.S., Thomas D.A. et al. D-mannose vs other agents
for recurrent urinary tract infection prevention in adult women: a
systematic review and meta-analysis. Am J Obstet Gynecol.
2020;223(2):265.e1-265.13. https://doi.org/10.1016/j.aj0g.2020.05.048.
3aiiues A.B., NMepenanosa T.C., lBo3aes M.KJ., Apechbesa 0.A. VHekunm
MOY€BbIBOASALLNX NYTeR: MeToan4Yeckme pekomeHaauuu Ne 57.

M.: AbB-npecc, 2018. 26 c.

Delcaru C., Alexandru I., Podgoreanu P. et al. Microbial biofilms in urinary
tract infections and prostatitis: etiology, pathogenicity, and combating
strategies. Pathogens. 2016;5(4):65. https://doi.org/10.3390/
pathogens5040065.

McMillan A., Dell M., Zellar M.P. et al. Disruption of urogenital biofilms by
lactobacilli. Colloids Surf B Biointerfaces. 2011;86(1):58-64.
https://doi.org/10.1016/j.colsurfb.2011.03.016.

Soto M. Importance of biofilms in-urinary tract infections: new therapeutic
approaches. Adv Biol. 2014;5:1-13. https://doi.org/10.1155/2014/543974.
Hall-Stoodley L., Costerton J.W., Stoodley P. Bacterial biofilms: from the
natural environment to infectious diseases. Nat Rev Microbiol.
2004;2(2):95-108. https://doi.org/10.1038/nrmicro821.

Parsek M.R., Singh P.K. Bacterial biofilms: an emerging link to disease
pathogenesis. Annu Rev Microbiol. 2003;57:677-701. https://doi.
org/10.1146/annurev.micro.57.030502.090720.

Imamura Y., Chandra J., Mukherjee P.K. et al. Fusarium and Candida
albicans biofilms on soft contact lenses: model development, influence of
lens type, and susceptibility to lens care solutions. Antimicrob Agents
Chemother. 2008;52(1):171-82. https://doi.org/10.1128/AAC.00387-07.
Patterson J.L., Girerd P.H., Karjane N.W., Jefferson K.K. Effect of biofilm
phenotype on resistance of Gardnerella vaginalis to hydrogen peroxide
and lactic acid. Am J Obstet Gynecol. 2007;197(2):170.e1-7.
https://doi.org/10.1016/j.ajog.2007.02.027.

Patterson J.L., Stull-Lane A., Girerd P.H., Jefferson K.K. Analysis of
adherence, biofilm formation and cytotoxicity suggests a greater virulence
potential of Gardnerella vaginalis relative to other bacterial-vaginosis-
associated anaerobes. Microbiology (Reading). 2010;156(Pt 2):392-9.
https://doi.org/10.1099/mic.0.034280-0.

Swidsinski A., Mendling W., Loening-Baucke V. et al. An adherent
Gardnerella vaginalis biofilm persists on the vaginal epithelium after
standard therapy with oral metronidazole. Am J Obstet Gynecol.
2008;198(1):97.e1-6. https://doi.org/10.1016/j.ajog.2007.06.039.

15. Rogers A.H. Molecular oral microbiology: Caister Academic Press, 2008.
292 p. https://doi.org/10.21775/9781912530069.

16. Gondil V.S., Subhadra B. Biofilms and their role on diseases. BMC
Microbiol. 2023;23(1):203. https://doi.org/10.1186/s12866-023-02954-2.

17. Garg S.S., Dubey R., Sharma S: et al. Biological macromolecules-based
nanoformulation in improving wound healing and bacterial biofilm-
associated infection:areview. Int J Biol Macromol. 2023;247:125636.
https://doi.org/10.1016/j.ijbiomac.2023.125636.

18. 'pomoBsa 0.A., TopwumnH W.H0. MUKpOHYTpMEHTbI 1 penpoayKTMBHOE
3[0poBLE: pykoBoacTeo. M.. F[I0TAP-Megua, 2019. 672 c.

19. Tabasi M., Asadi Karam M.R., Habibi M. et al. Phenotypic assays to
determine virulence factors of uropathogenic Escherichia coli (UPEC)
isolates and their correlation with antibiotic resistance pattern. Osong
Public Health Res Perspect. 2015;6(4):261-8. https://doi.org/10.1016/j.
phrp.2015.08.002.

20. Komesu Y.M., Dinwiddie D.L., Richter H.E. et al.; Eunice Kennedy Shriver
National Institute of Child Health and Human Development Pelvic Floor
Disorders Network. Defining the relationship between vaginal and urinary
microbiomes. Am J Obstet Gynecol. 2020;222(2):154.e1-154.e10.
https://doi.org/10.1016/j.ajog.2019.08.011.

21. Murina F., Graziottin A., Felice R., Di Francesco S. Coital pain in the

elderly: could a low dose estriol gel thrill the vulvar vestibule? Eur J Obstet

Gynecol Reprod Biol. 2016;207:121-4. https://doi.org/10.1016/j.
ejogrb.2016.10.016.

22. Shim Y.H., Lee S.J., Lee J.W. Antimicrobial activity of lactobacillus strains

against uropathogens. Pediatr Int. 2016;58(10):1009-13.
https://doi.org/10.1111/ped.12949.

23. Schwendicke F., Korte F., Dorfer C.E. et al. Inhibition of Streptococcus
mutans growth and biofilm formation by probiotics in vitro. Caries Res.
2017;51(2):87-95. https://doi.org/10.1159/000452960.

24. Gomes A.C., Hoffmann C., Mota J.F. Gut microbiota is associated with
adiposity markers and probiotics may impact specific genera. Eur J Nutr.
2020;59(4):1751-62. https://doi.org/10.1007/s00394-019-02034-0.

25. Cannarella L.A.T., Mari N.L., Alcantara C.C. et al. Mixture of probiotics
reduces inflammatory biomarkers and improves the oxidative/nitrosative
profile in people with rheumatoid arthritis. Nutrition. 2021;89:111282.
https://doi.org/10.1016/j.nut.2021.111282.

26. M'pomosa 0.A., TopwuH W.10., Tetpyawsunu H.K. Cuctematnyeckuit
aHanu3 nccnefoBanuii no D-MaHHO3e 1 NepCneKTUBLI €€ NPUMEHEHUS
Npu peLnanBupYOLMX MHAEKLMAX MOYENONOBbIX MyTeN Y XKEHLLMH
PenpoayKTUBHOTO BO3pacTa. AkyLwepcTso, [nHekonorus v Penpogykuus.
2019;13(2):119-31. https://doi.org/10.17749/2313-7347.2019.13.2.119-
131.

27. TopwuH W.K0., Anonmxuna W.A., FTpomoB A.H., Fpomosa 0.A. CBoiicTea

D-MaHHO3bI: NPOTMBOBOCNANUTESbHbINA U MPOTUBOOMNYXONEBbLIA 3PDEKTHI.

kcnepumenTansHas n kinuHndeckas yponorus. 2020;(2):164-70.
https://doi.org/10.29188/2222-8543-2020-12-2-164-170.

28. Topwwur N.KO., FanyctsH A.H., iBaHoBa M.W. 1 ap. XeMOMUKPOBUOMHbINA
aHanu3 cuHepru3ma D-maHHO3bI 1 D-hpyKTO3bI B CPABHEHUN C APYTUMN
meTabuoTukamn. SgpghextnsHas papmarotepanus. 2020;16(20):22-31.
https://doi.org/10.33978/2307-3586-2020-16-20-22-31.

29. Eden C.S., Hagberg L., Hanson L.A. et al. Adhesion of Escherichia coli in

N
(=]
N
W
°
5
=
—
~
°

¥ o

poxdoy pue A301000uAin) ‘so111915q Q)

uornoNn



https://doi.org/10.1007/s00404-021-06365-4
https://doi.org/10.1007/s00404-021-06365-4
https://doi.org/10.3390/pathogens5040065
https://doi.org/10.3390/pathogens5040065
https://doi.org/10.1146/annurev.micro.57.030502.090720
https://doi.org/10.1146/annurev.micro.57.030502.090720
https://doi.org/10.1016/j.phrp.2015.08.002
https://doi.org/10.1016/j.phrp.2015.08.002
https://doi.org/10.1016/j.ejogrb.2016.10.016
https://doi.org/10.1016/j.ejogrb.2016.10.016
https://doi.org/10.17749/2313-7347.2019.13.2.119-131
https://doi.org/10.17749/2313-7347.2019.13.2.119-131

o 4

0 nepcnekTUBax NpUMeHeHNs nakTo6aKTepuanbHbIX MPOGUOTUKOB, D-MaHHO3bI 1 AKCTPAKTOB KIOKBbI B TEPANUM UHMDEKLIIA
MOYEBbIBOASALLMX NyTeN

AxyuiepcTBo, I'mHekoAorua u Pennpoaykiima [PUArAES IvevE

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

urinary tract infection. Ciba Found Symp. 1981;80:161-87. https://doi.
0rg/10.1002/9780470720639.ch11.

Schaeffer A.J., Chmiel J.S., Duncan J.L., Falkowski W.S. Mannose-
sensitive adherence of Escherichia coli to epithelial cells from women with
recurrent urinary tract infections. J Urol. 1984;131(5):906-10.
https://doi.org/10.1016/s0022-5347(17)50706-5.

Agata N., Ohta M., Miyazawa H. et al. Serological response to P-fimbriae
of Escherichia coli in patients with urinary tract infections. Eur J Clin
Microbiol Infect Dis. 1989;8(2):156-9. https://doi.org/10.1007/
BF01963903.

Nowicki B., Svanborg-Eden C., Hull R., Hull S. Molecular analysis and
epidemiology of the Dr hemagglutinin of uropathogenic Escherichia coli.
Infect Immun. 1989;57(2):446-51. https://doi.org/10.1128/iai.57.2.446-
451.1989.

Cordeiro M.A., Werle C.H., Milanez G.P., Yano T. Curli fimbria: an
Escherichia coli adhesin associated with human cystitis. Braz J Microbiol.
2016;47(2):414-6. https://doi.org/10.1016/j.bjm.2016.01.024.

Pani A., Valeria L., Dugnani S. et al. Pharmacodynamics of D-mannose in
the prevention of recurrent urinary infections. J Chemother.
2022;34(7):459-64. https://doi.org/10.1080/1120009X.2022.2061184.
Toyota S., Fukushi Y., Katoh S. et al. Anti-bacterial defense mechanism of
the urinary bladder. Role of mannose in urine. Nihon Hinyokika Gakkai
Zasshi. 1989;80(12):1816-23. (In Japanese). https://doi.org/10.5980/
jpnjurol1989.80.1816.

De Nunzio C., Bartoletti R., Tubaro A. et al. Role of D-mannose in the
prevention of recurrent uncomplicated cystitis: state of the art and future
perspectives. Antibiotics. 2021;10(4):373. https://doi.org/10.3390/
antibiotics10040373.

TopwwuH N.K., Tpomosa O.A. Moa pea. A.l. HYyyanuHa A.T. MUKpoHyTpu-
€HTbI NPOTUB KOPOHABUPYCOB. Buepa, ceroaus, 3astpa. M.. FG0TAP-
Megua, 2023. 448 c.

BepHukos A.H., KynpusiHos H0.A., Ctporatos P.B. n gp. Cumntomsl
HIKHUX MO4eBbIBOAALLMX nyTeil n COVID-19. Yponorus. 2021;(5):78-83.
https://doi.org/10.18565/urology.2021.5.78-83.

Mitrani-Gold F.S., Raychaudhuri A., Rao S. Systematic review and meta-
analysis to estimate the antibacterial treatment effect of nitrofurantoin for
a non-inferiority trial in uncomplicated urinary tract infection. J Glob
Antimicrob Resist. 2020;22:68-77. https://doi.org/10.1016/j.
jgar.2020.01.027.

Agresti A., Caffo B. Simple and effective confidence Intervals for
proportions and differences of proportions result from.adding two
successes and two failures. Am Stat. 2000;54(4):280-8.

Falagas M.E., Vouloumanou E K., Togias A.G. et al. Fosfomycin versus
other antibiotics for the treatment of cystitis: a meta-analysis of
randomized controlled trials. J Antimicrob.Chemother. 2010;65(9):1862—
77. https://doi.org/10.1093/jac/dkq237.

Alfaresi M., Hassan K., Alnjadat R.M.H. Single-dose Fosfomycin
trometamol versus other antimicrobial regimens for treatment of
uncomplicated lower urinary tract infection: a systematic review and
meta-analysis. Open Microbiol J. 2019;13(1):193-9. https://doi.org/10.21
74/1874285801913010193.

Kranjcec B., Papes D, Altarac S. D-mannose powder for prophylaxis of
recurrent urinary tract infections in women: a randomized clinical trial.

References:

Getaneh T., Negesse A., Dessie G. et al. Prevalence of urinary tract
infection and its associated factors among pregnant women in Ethiopia:

a systematic review and meta-analysis. Biomed Res Int.
2021;2021:6551526. https://doi.org/10.1155/2021/6551526.

Chelkeba L., Fanta K., Mulugeta T., Melaku T. Bacterial profile and
antimicrobial resistance patterns of common bacteria among pregnant
women with bacteriuria in Ethiopia: a systematic review and meta-
analysis. Arch Gynecol Obstet. 2022;306(3):663-86. https://doi.
0rg/10.1007/s00404-021-06365-4.

Gonzalez-Garay A., Velasco-Hidalgo L., Ochoa-Hein E., Rivera-Luna R.
Efficacy and safety of quinolones for the treatment of uncomplicated
urinary tract infections in women: a network meta-analysis. /nt Urogynecol
J. 2021;32(1):3-15. https://doi.org/10.1007/s00192-020-04255-y.

Lenger S.M., Bradley M.S., Thomas D.A. et al. D-mannose vs other agents
for recurrent urinary tract infection prevention in adult women:

a systematic review and meta-analysis. Am J Obstet Gynecol.
2020;223(2):265.e1-265.e13. https://doi.org/10.1016/j.ajog.2020.05.048.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

10.

World J Urol. 2014;32(1):79-84. https://doi.org/10.1007/s00345-013-
1091-6.

Wagenlehner F., Lorenz H., Ewald O., Gerke P. Why D-mannose may be as
efficient as antibiotics in the treatment of acute uncomplicated lower
urinary tract infections-preliminary considerations and conclusions from
a non-interventional study. Antibiotics. 2022;11(3):314. https:/doi.
org/10.3390/antibiotics11030314.

Kaur R., Kaur R. Symptoms, risk factors, diagnosis and treatment of
urinary tract infections. Postgrad Med J. 2021;97(1154):803-12.
https://doi.org/10.1136/postgradmedj-2020-139090.

Chiu K., Zhang F., Sutcliffe S. et al. Recurrent urinary tract infection
incidence rates decrease in women with cystitis cystica after treatment
with D-mannose: a cohort study. Female Pelvic Med Reconstr Surg.
2022;28(3):662—e65. https://doi.org/10.1097/SPV.0000000000001144.
Harmidy K., Tufenkji N., Gruenheid S. Perturbation of host cell
cytoskeleton by cranberry proanthocyanidins and their effect on enteric
infections. PLoS One. 2011;6(11):e27267. https://doi.org/10.1371/journal.
pone.0027267.

Howell A.B., Reed J.D., Krueger C.G. et al. A-type cranberry
proanthocyanidins and uropathogenic bacterial anti-adhesion activity.
Phytochemistry. 2005;66(18):2281-91..https://doi.org/10.1016/j.
phytochem.2005.05.022.

Parazzini F., Ricci E., Fedele F. et-al. Systematic review of the effect of
D-mannose with or without other drugs in the treatment of symptoms of
urinary tract infections/eystitis (Review). Biomed Rep. 2022;17(2):69.
https://doi.org/10.3892/br.2022.1552.

Fu Z., Liska D.,.Talan'D., Chung M. Cranberry reduces the risk of urinary
tract infection-recurrence in otherwise healthy women: a systematic
review and-meta-analysis. J Nutr. 2017;147(12):2282-8. https://doi.
0rg/10.3945/jn.117.254961.

DE Leo V., Cappelli V., Massaro M.G. et al. Evaluation of the effects of a
natural dietary supplement with cranberry, Noxamicina® and D-mannose
in recurrent urinary infections in perimenopausal women. Minerva
Ginecol. 2017;69(4):336-41. (In Italian). https://doi.org/10.23736/S0026-
4784.17.04074-6.

Xia J.Y., Yang C., Xu D.F. et al. Consumption of cranberry as adjuvant
therapy for urinary tract infections in susceptible populations: a
systematic review and meta-analysis with trial sequential analysis. PLoS
One. 2021;16(9):e0256992. https://doi.org/10.1371/journal.
pone.0256992.

Raditic D.M. Complementary and integrative therapies for lower urinary
tract diseases. Vet Clin North Am Small Anim Pract. 2015;45(4):857-78.
https://doi.org/10.1016/j.cvsm.2015.02.009.

Vicariotto F. Effectiveness of an association of a cranberry dry extract,
D-mannose, and the two microorganisms Lactobacillus plantarum LP01
and Lactobacillus paracasei LPC09 in women affected by cystitis: a pilot
study. J Clin Gastroenterol. 2014;48 Suppl 1:596-101. https://doi.
org/10.1097/MCG.0000000000000224.

Murina F., Vicariotto F., Lubrano C. Efficacy of an orally administered
combination of Lactobacillus paracasei LC11, cranberry and D-mannose
for the prevention of uncomplicated, recurrent urinary tract infections

in women. Urologia. 2021;88(1):64-68. https://doi.
0rg/10.1177/0391560320957483.

Zaitsev A.V., Perepanova T.S., Gvozdev M.Yu., Arefieva 0.A. Urinary tract
infections: guidelines No. 57. [Infekcii mochevyvodyashchih putej:
metodicheskie rekomendacii Ne 57]. Moscow: ABV-press, 2018. 26 p.

(In Russ.).

Delcaru C., Alexandru I., Podgoreanu P. et al. Microbial biofilms in urinary
tract infections and prostatitis: etiology, pathogenicity, and combating
strategies. Pathogens. 2016;5(4):65. https://doi.org/10.3390/
pathogens5040065.

McMillan A., Dell M., Zellar M.P. et al. Disruption of urogenital biofilms by
lactobacilli. Colloids Surf B Biointerfaces. 2011;86(1):58-64.
https://doi.org/10.1016/j.colsurfb.2011.03.016.

Soto M. Importance of biofilms in urinary tract infections: new therapeutic
approaches. Adv Biol. 2014;5:1-13. https://doi.org/10.1155/2014/543974.
Hall-Stoodley L., Costerton J.W., Stoodley P. Bacterial biofilms: from the
natural environment to infectious diseases. Nat Rev Microbiol.
2004;2(2):95-108. https://doi.org/10.1038/nrmicro821.

Parsek M.R., Singh P.K. Bacterial biofilms: an emerging link to disease

m http://www.gynecology.su



https://doi.org/10.1002/9780470720639.ch11
https://doi.org/10.1002/9780470720639.ch11
https://doi.org/10.1007/BF01963903
https://doi.org/10.1007/BF01963903
https://doi.org/10.1128/iai.57.2.446-451.1989
https://doi.org/10.1128/iai.57.2.446-451.1989
https://doi.org/10.5980/jpnjurol1989.80.1816
https://doi.org/10.5980/jpnjurol1989.80.1816
https://doi.org/10.3390/antibiotics10040373
https://doi.org/10.3390/antibiotics10040373
https://doi.org/10.1016/j.jgar.2020.01.027
https://doi.org/10.1016/j.jgar.2020.01.027
https://doi.org/10.2174/1874285801913010193
https://doi.org/10.2174/1874285801913010193
https://doi.org/10.1007/s00345-013-1091-6
https://doi.org/10.1007/s00345-013-1091-6
https://doi.org/10.3390/antibiotics11030314
https://doi.org/10.3390/antibiotics11030314
https://doi.org/10.1371/journal.pone.0027267
https://doi.org/10.1371/journal.pone.0027267
https://doi.org/10.1016/j.phytochem.2005.05.022
https://doi.org/10.1016/j.phytochem.2005.05.022
https://doi.org/10.3945/jn.117.254961
https://doi.org/10.3945/jn.117.254961
https://doi.org/10.23736/S0026-4784.17.04074-6
https://doi.org/10.23736/S0026-4784.17.04074-6
https://doi.org/10.1371/journal.pone.0256992
https://doi.org/10.1371/journal.pone.0256992
https://doi.org/10.1097/MCG.0000000000000224
https://doi.org/10.1097/MCG.0000000000000224
https://doi.org/10.1177/0391560320957483
https://doi.org/10.1177/0391560320957483
https://doi.org/10.1007/s00404-021-06365-4
https://doi.org/10.1007/s00404-021-06365-4
https://doi.org/10.3390/pathogens5040065
https://doi.org/10.3390/pathogens5040065

lpomosa 0.A., TopluuH W.10.

1.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

pathogenesis. Annu Rev Microbiol. 2003;57:677-701. https://doi.
org/10.1146/annurev.micro.57.030502.090720.

Imamura Y., Chandra J., Mukherjee P.K. et al. Fusarium and Candida
albicans biofilms on soft contact lenses: model development, influence
of lens type, and susceptibility to lens care solutions. Antimicrob Agents
Chemother. 2008;52(1):171-82. https://doi.org/10.1128/AAC.00387-07.
Patterson J.L., Girerd P.H., Karjane N.W., Jefferson K.K. Effect of biofilm
phenotype on resistance of Gardnerella vaginalis to hydrogen peroxide
and lactic acid. Am J Obstet Gynecol. 2007;197(2):170.e1-7.
https://doi.org/10.1016/j.ajog.2007.02.027.

Patterson J.L., Stull-Lane A., Girerd P.H., Jefferson K.K. Analysis of
adherence, biofilm formation and cytotoxicity suggests a greater virulence
potential of Gardnerella vaginalis relative to other bacterial-vaginosis-
associated anaerobes. Microbiology (Reading). 2010;156(Pt 2):392-9.
https://doi.org/10.1099/mic.0.034280-0.

Swidsinski A., Mendling W., Loening-Baucke V. et al. An adherent
Gardnerella vaginalis biofilm persists on the vaginal epithelium after
standard therapy with oral metronidazole. Am J Obstet Gynecol.
2008;198(1):97.e1-6. https://doi.org/10.1016/j.2j0og.2007.06.039.
Rogers A.H. Molecular oral microbiology. Caister Academic Press, 2008.
292 p. https://doi.org/10.21775/9781912530069.

Gondil V.S., Subhadra B. Biofilms and their role on diseases. BMC
Microbiol. 2023;23(1):203. https://doi.org/10.1186/s12866-023-02954-2.
Garg S.S., Dubey R., Sharma S. et al. Biological macromolecules-based
nanoformulation in improving wound healing and bacterial biofilm-
associated infection: a review. Int J Biol Macromol. 2023;247:125636.
https://doi.org/10.1016/j.ijbiomac.2023.125636.

Gromova 0.A., Torshin I.Yu. Micronutrients and reproductive health:

a guide. [Mikronutrienty i reproduktivnoe zdorov'e: rukovodstvo].
Moscow: GEOTAR-Media, 2019. 672 p. (In Russ.).

Tabasi M., Asadi Karam M.R., Habibi M. et al. Phenotypic assays to
determine virulence factors of uropathogenic Escherichia coli (UPEC)
isolates and their correlation with antibiotic resistance pattern. Osong
Public Health Res Perspect. 2015;6(4):261-8. https://doi.org/10.1016/j.
phrp.2015.08.002.

Komesu Y.M., Dinwiddie D.L., Richter H.E. et al.; Eunice Kennedy Shriver
National Institute of Child Health and Human Development Pelvic Floor
Disorders Network. Defining the relationship between vaginal and urinary
microbiomes. Am J Obstet Gynecol. 2020;222(2):154.e1-154.e10.
https://doi.org/10.1016/j.ajog.2019.08.011.

Murina F., Graziottin A., Felice R., Di Francesco S. Coital pain.in.the
elderly: could a low dose estriol gel thrill the vulvar vestibule? Eur J Obstet
Gynecol Reprod Biol. 2016;207:121-4. https://doi.org/10.1016/j.
ejogrb.2016.10.016.

Shim Y.H., Lee S.J., Lee J.W. Antimicrobial activity-of lactobacillus
strains against uropathogens. Pediatr Int. 2016;58(10):1009-13.
https://doi.org/10.1111/ped.12949.

Schwendicke F., Korte F., Dorfer C.E.et al. Inhibition of Streptococcus
mutans growth and biofilm formation by probiotics in vitro. Caries Res.
2017;51(2):87-95. https://doi.org/10.1159/000452960.

Gomes A.C., Hoffmann C., Mota J.F. Gut microbiota is associated with
adiposity markers and probiotics may impact specific genera. Eur J Nutr.
2020;59(4):1751-62. https://doi.org/10.1007/s00394-019-02034-0.
Cannarella L.A.T.; Mari.N.L., Alcantara C.C. et al. Mixture of probiotics
reduces inflammatory biomarkers and improves the oxidative/nitrosative
profile in people with rheumatoid arthritis. Nutrition. 2021;89:111282.
https://doi.org/10.1016/j.nut.2021.111282.

Gromova 0.A., Torshin I.Yu., Tetruashvili N.K. Systematic analysis

of research on D-mannose and the prospects for its use in recurrent
infections of the urinary tract in women of reproductive age.
[Sistematicheskij analiz issledovanij po D-mannoze i perspektivy ee
primeneniya pri recidiviruyushchih infekciyah mochepolovyh putej u
zhenshchin reproduktivnogo vozrasta). Obstetrics, Gynecology and
Reproduction. 2019;13(2):119-31. (In Russ.). https://doi.
0rg/10.17749/2313-7347.2019.13.2.119-131.

Torshin .Yu., Apolikhina I.A., Gromov A.N., Gromova 0.A. Concerning the
properties of D-mannose: anti-inflammatory and antitumor effects.
[Svojstva D-mannozy: protivovospalitel'nyj i protivoopuholevyj effekty].
Eksperimental'naya i klinicheskaya urologiya. 2020;(2):164-70. (In Russ.).
https://doi.org/10.29188/2222-8543-2020-12-2-164-170.

Torshin I.Yu., Galustyan A.N., lvanova M.I. et al. Chemomicrobiome
analysis of synergism of D-mannose and D-fructose in comparison with
other metabiotics. [Hemomikrobiomnyj analiz sinergizma D-mannozy

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

i D-fruktozy v sravnenii s drugimi metabiotikami]. Effektivnaya
farmakoterapiya. 2020;16(20):22-31. (In Russ.). https://doi.
org/10.33978/2307-3586-2020-16-20-22-31.

Eden C.S., Hagberg L., Hanson L.A. et al. Adhesion of Escherichia coli in
urinary tract infection. Ciba Found Symp. 1981;80:161-87.
https://doi.org/10.1002/9780470720639.ch11.

Schaeffer A.J., Chmiel J.S., Duncan J.L., Falkowski W.S. Mannose-
sensitive adherence of Escherichia coli to epithelial cells from women with
recurrent urinary tract infections. J Urol. 1984;131(5):906-10.
https://doi.org/10.1016/s0022-5347(17)50706-5.

Agata N., Ohta M., Miyazawa H. et al. Serological response to P-fimbriae
of Escherichia coli in patients with urinary tract infections. Eur J Clin
Microbiol Infect Dis. 1989;8(2):156-9. https://doi.org/10.1007/
BF01963903.

Nowicki B., Svanborg-Eden C., Hull R., Hull S. Molecular analysis and
epidemiology of the Dr hemagglutinin of uropathogenic Escherichia coli.
Infect Immun. 1989;57(2):446-51. https://doi.org/10.1128/iai.57.2.446-
451.1989.

Cordeiro M.A., Werle C.H., Milanez G.P., Yano T. Curli fimbria: an
Escherichia coli adhesin associated with human cystitis. Braz J Microbiol.
2016;47(2):414-6. https://doi.org/10.1016/j.bjm.2016.01.024.

Pani A., Valeria L., Dugnani S. et al. Pharmacodynamics of D-mannose
in the prevention of recurrent urinary infections. J Chemother.
2022;34(7):459-64. https://doi.org/10.1080/1120009X.2022.2061184.
Toyota S., Fukushi Y., Katoh'S.-et.al. Anti-bacterial defense mechanism
of the urinary bladder. Role of mannose in urine. Nihon Hinyokika Gakkai
Zasshi. 1989;80(12):1816-23. (In Japanese). https://doi.org/10.5980/
jpnjurol1989.80.1816:

De Nunzio C., Bartoletti R., Tubaro A. et al. Role of D-mannose in the
prevention of recurrent uncomplicated cystitis: state of the art and future
perspectives. Antibiotics. 2021;10(4):373. https://doi.org/10.3390/
antibiotics10040373.

Torshin .Yu., Gromova 0.A. Ed. A.G. Chuchalin. Micronutrients against
coronaviruses. Yesterday, today, tomorrow. [Mikronutrienty protiv
koronavirusov. Vchera, segodnya, zavtra]. Moscow: GEOTAR-Media,
2023. 448 p. (In Russ.).

Bernikov A.N., Kupriyanov Yu.A., Stroganov R.V. Lower urinary tract
symptoms and COVID-19. [Simptomy nizhnih mochevyvodyashchih putej
i COVID-19]. Urologiya. 2021;(5):78-83. (In Russ.). https://doi.
org/10.18565/urology.2021.5.78-83.

Mitrani-Gold F.S., Raychaudhuri A., Rao S. Systematic review and meta-
analysis to estimate the antibacterial treatment effect of nitrofurantoin for
a non-inferiority trial in uncomplicated urinary tract infection. J Glob
Antimicrob Resist. 2020;22:68-77. https://doi.org/10.1016/}.
jgar.2020.01.027.

Agresti A., Caffo B. Simple and effective confidence Intervals for
proportions and differences of proportions result from adding two
successes and two failures. Am Stat. 2000;54(4):280-8.

Falagas M.E., Vouloumanou E.K., Togias A.G. et al. Fosfomycin versus
other antibiotics for the treatment of cystitis: a meta-analysis of
randomized controlled trials. J Antimicrob Chemother. 2010;65(9):1862—
77. https://doi.org/10.1093/jac/dkq237.

Alfaresi M., Hassan K., Alnjadat R.M.H. Single-dose Fosfomycin
trometamol versus other antimicrobial regimens for treatment of
uncomplicated lower urinary tract infection: a systematic review and
meta-analysis. Open Microbiol J. 2019;13(1):193-9. https://doi.org/10.21
74/1874285801913010193.

Kranjcec B., Papes D., Altarac S. D-mannose powder for prophylaxis of
recurrent urinary tract infections in women: a randomized clinical trial.
World J Urol. 2014;32(1):79-84. https://doi.org/10.1007/s00345-013-
1091-6.

Wagenlehner F., Lorenz H., Ewald O., Gerke P. Why D-mannose may be
as efficient as antibiotics in the treatment of acute uncomplicated lower
urinary tract infections-preliminary considerations and conclusions from
a non-interventional study. Antibiotics. 2022;11(3):314. https://doi.
org/10.3390/antibiotics11030314.

Kaur R., Kaur R. Symptoms, risk factors, diagnosis and treatment of
urinary tract infections. Postgrad Med J. 2021;97(1154):803-12.
https://doi.org/10.1136/postgradmed;j-2020-139090.

Chiu K., Zhang F., Sutcliffe S. et al. Recurrent urinary tract infection
incidence rates decrease in women with cystitis cystica after treatment
with D-mannose: a cohort study. Female Pelvic Med Reconstr Surg.
2022;28(3):662—e65. https://doi.org/10.1097/SPV.0000000000001144.

N
(=]
N
W
°
5
=
—
~
°

poxdoy pue A301000uAn) ‘so11191sq() K&

uornoNn

497



https://doi.org/10.1146/annurev.micro.57.030502.090720
https://doi.org/10.1146/annurev.micro.57.030502.090720
https://doi.org/10.1016/j.phrp.2015.08.002
https://doi.org/10.1016/j.phrp.2015.08.002
https://doi.org/10.1016/j.ejogrb.2016.10.016
https://doi.org/10.1016/j.ejogrb.2016.10.016
https://doi.org/10.17749/2313-7347.2019.13.2.119-131
https://doi.org/10.17749/2313-7347.2019.13.2.119-131
https://doi.org/10.33978/2307-3586-2020-16-20-22-31
https://doi.org/10.33978/2307-3586-2020-16-20-22-31
https://doi.org/10.1007/BF01963903
https://doi.org/10.1007/BF01963903
https://doi.org/10.1128/iai.57.2.446-451.1989
https://doi.org/10.1128/iai.57.2.446-451.1989
https://doi.org/10.5980/jpnjurol1989.80.1816
https://doi.org/10.5980/jpnjurol1989.80.1816
https://doi.org/10.3390/antibiotics10040373
https://doi.org/10.3390/antibiotics10040373
https://doi.org/10.18565/urology.2021.5.78-83
https://doi.org/10.18565/urology.2021.5.78-83
https://doi.org/10.1016/j.jgar.2020.01.027
https://doi.org/10.1016/j.jgar.2020.01.027
biol J. 2019;13(1):193-9. https://doi.org/10.2174/1874285801913010193
biol J. 2019;13(1):193-9. https://doi.org/10.2174/1874285801913010193
https://doi.org/10.1007/s00345-013-1091-6
https://doi.org/10.1007/s00345-013-1091-6
https://doi.org/10.3390/antibiotics11030314
https://doi.org/10.3390/antibiotics11030314

o 4

0 nepcnekTUBax NpUMeHeHNs nakTo6aKTepuanbHbIX MPOGUOTUKOB, D-MaHHO3bI 1 AKCTPAKTOB KIOKBbI B TEPANUM UHMDEKLIIA
MOYEBbIBOASALLMX NyTeN

47. Harmidy K., Tufenkji N., Gruenheid S. Perturbation of host cell Ginecol. 2017;69(4):336-41. (In Italian). https://doi.org/10.23736/S0026-
cytoskeleton by cranberry proanthocyanidins and their effect on enteric 4784.17.04074-6.
infections. PLoS One. 2011;6(11):e27267. https://doi.org/10.1371/journal. 52. Xia J.Y., Yang C., Xu D.F. et al. Consumption of cranberry as adjuvant
pone.0027267. therapy for urinary tract infections in susceptible populations: a systematic
48. Howell A.B., Reed J.D., Krueger C.G. et al. A-type cranberry review and meta-analysis with trial sequential analysis. PLoS One.
proanthocyanidins and uropathogenic bacterial anti-adhesion activity. 2021;16(9):20256992. https://doi.org/10.1371/journal.pone.0256992.
Phytochemistry. 2005;66(18):2281-91. https://doi.org/10.1016/j. 53. Raditic D.M. Complementary and integrative therapies for lower urinary
phytochem.2005.05.022. tract diseases. Vet Clin North Am Small Anim Pract. 2015;45(4):857-78.
49. Parazzini F., Ricci E., Fedele F. et al. Systematic review of the effect of https://doi.org/10.1016/j.cvsm.2015.02.009.
D-mannose with or without other drugs in the treatment of symptoms of 54. Vicariotto F. Effectiveness of an association of a cranberry dry extract,
urinary tract infections/cystitis (Review). Biomed Rep. 2022;17(2):69. D-mannose, and the two microorganisms Lactobacillus plantarum LP01
https://doi.org/10.3892/br.2022.1552. and Lactobacillus paracasei LPC09 in women affected by cystitis: a pilot
50. Fu Z., Liska D., Talan D., Chung M. Cranberry reduces the risk of urinary study. J Clin Gastroenterol. 2014;48 Suppl 1:596-101. https://doi.
tract infection recurrence in otherwise healthy women: a systematic org/10.1097/MCG.0000000000000224.
review and meta-analysis. J Nutr. 2017;147(12):2282-8. https://doi. 55. Murina F., Vicariotto F., Lubrano C. Efficacy of an orally administered
0rg/10.3945/jn.117.254961. combination of Lactobacillus paracasei LC11, cranberry and D-mannose
51. DE Leo V., Cappelli V., Massaro M.G. et al. Evaluation of the effects of for the prevention of uncomplicated, recurrent urinary tract infections
a natural dietary supplement with cranberry, Noxamicina® and D-mannose in women. Urologia. 2021;88(1):64-68. https://doi.
in recurrent urinary infections in perimenopausal women. Minerva org/10.1177/0391560320957483.

Csepnenus 06 asTopax:

I'pomoBa Onbra AnekceeBHa — [1.M.H., Npocdeccop, BeAyLUniA HayuHbIii coTpyaHuk ®IY «DenepanbHblil nccnefoBatenbekuii LeHTp "iHdopmatika n ynpasnexue”
Poccuiickoi akagemun Hayk», Mocksa, Pocems. E-mail: unesco.gromova@gmail.com. ORCID: https://orcid.org/0000-0002-7663-710X.

Topwuh MBaH HpbeBMY — K.(O-M.H., K.X.H., CTapLINii Hay4HbIA cOTpyAHUK Y «DepepanbHblil MCCnenoBaTenbeknii LeHTp "IHdhopmatnka 1 ynpasnexme"
Poccuitckoin akagemumn Hayk», Mockea, Poccus. ORCID: https://orcid.org/0000-0002-2659-7998. Scopus Author ID: 7003300274. Author ID: 54104. WOS ID:
(C-7683-2018.

About the authors:

Olga A. Gromova — MD, Dr Sci Med, Professor, Leading Researcher, Federal Research Center ‘Computer Science and Control" RAS, Moscow, Russia. E-mail:
unesco.gromova@gmail.com. ORCID: https://orcid.org/0000-0002-7663-710X.

Ivan Yu. Torshin — PhD in Applied Mathematics, PhD in Chemistry, Senior Researcher, Federal Research Center "Computer Science and Control* RAS, Moscow,
Russia. ORCID: https://orcid.org/0000-0002-2659-7998. Scopus Author ID: 7003300274. Author ID: 54104. WOS ID: C-7683-2018.

AxymiepctBo, I'maekoaorusa u Pennpoaykiina RArAEI YR

498 http://www.gynecology.su



https://doi.org/10.1371/journal.pone.0027267
https://doi.org/10.1371/journal.pone.0027267
https://doi.org/10.1016/j.phytochem.2005.05.022
https://doi.org/10.1016/j.phytochem.2005.05.022
https://doi.org/10.3945/jn.117.254961
https://doi.org/10.3945/jn.117.254961
https://doi.org/10.23736/S0026-4784.17.04074-6
https://doi.org/10.23736/S0026-4784.17.04074-6
https://doi.org/10.1371/journal.pone.0256992
https://doi.org/10.1097/MCG.0000000000000224
https://doi.org/10.1097/MCG.0000000000000224
https://doi.org/10.1177/0391560320957483
https://doi.org/10.1177/0391560320957483

Lactoflorene
LUNCT

3AbYAlb
0 AUCKOM®POPTE

®OPMYJIA

KOMMIEKCHAA & om

pna 5oPbEbI C L

7 C
ﬂPOEVIOTVNECKI/II/l KOMIJIEK
3KCTPAKT KJ'lIOKBbl
D‘MAHHO3A

0 |—|AKETI/1K?\|I3
Z,/LWL . /V:\/:\/J,L BE3IJIIOTEHA  BE3JIAKTO3bI

POV3BEAEHOBUTA

A oNTEFARMACO

! cnenaHo B Utanun

XXUBbIE MOJTIOYHOKUCJIbIE BAKTEPUU

* [ToMoratT BOCCTaHOBUTL banaHc MUKpodNopbl KMLWLEYHNKA Y3HAUTE BONbLUE

o nO/J,,D,Gp)KMBaIOT OpraHM3M nNpun npmneme aHTMbnoTnKoB (
Elgg
L e L
S
R

9KCTPAKT KJIHOKBbl CRANPURE™

=
. T B
* CnocobcTByeT NnpaBuAbHOMY GYHKLMOHNPOBAHWIO ﬂn L]
3KCTpaKT MOYEBbIAENINTENbHON CUCTEMBI e =, 1T,
w1 g bl
D-MAHHO3A
* CensbiBaet bakTepuun-sosbyantenn nudekumn E. coli www.lactoflorene.eu
D-Mannosa * CnocobcTteyeT BbiBEAeHMIO ¢ MoYou E. coli
Matepwvan npegHa3HayeH ana MeANLIMHCKUX (papmaLieBTUYeCcKmx) paboTHMKOB. 000 «lNpembep HyTpuwmHany». OTPH 1097746711303. Lactoflorene®. Peknama

I





