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Pe3rome

Unetut u apyrve nHgekymn mMoyenonoseix nyren (VMIMI1) y XeHLynH penpofykTuBHOroO Bo3pacta MoryT NpuBoauTL K
O€eCrIoAnio, CyLLECTBEHHO OCTIOXHAIOT TEYEHNE 6EPEMEHHOCTY U BbI3bIBAIOT MHOMOYNCTIEHHbBIE NATON0MMY N104a. AHTU-
OnoTUKOTEPANNSA BO BPEMS 6EPDEMEHHOCTY — KDANHASA Mepa, N0CKOJIbKY COMNPSXEHA C BbICOKUM PUCKOM 110POKOB Pa3Bu-
™A nnoga. 3ghhekTuBHbIM U 6630MACHBIM HANpPaBaeHnem Tepanuu yuctuta n gpyrux VUIMIT, ocobeHHO BO Bpems 6epe-
MEHHOCTH, SIB/ISIETCA MCM0/Ib30BaHNe D-MaHHO3bI. Cuctematnyecknii aHanma 32111 ncenenoBannii yka3an Ha BaXkKHOCTb
D-marHHO3bI 4719 TTINKO3UINPOBAHNS OEJIKOB IPOTEOMA Yes10BEeKa, NOALAEPXKN (OYHKUNIA UMMYHHON, CePLAEeYHO-COCYaN-
CTOW, MOYEBbIBOAALLEN U APYrUX CUCTEM. bIOKupys B3anMOZencTeue 0aKTepuasibHbIX UMOPUA ¢ 3HLOTESIUEM,
D-maHHO3a pefoTBpAaLYaeT a4CopoLMI0 PasiNYHbIX 0aKTepuil (yponatoreHHbix WtammoB Escherichia coli, Pseudomonas
aeruginosa, LUMres, enLIManni, MUKOBaKTepuii n Ap.) Ha NOBEPXHOCTU TKAHEN, 4TO Croco6CTBYET NPOGMUIAKTIKE
peunausnpyromx IMIT. Knuandeckue nceneoBaHns noATBEPANIN BbICOKYHO GhEHEKTUBHOCTb U 6830M1ACHOCTb UCI0/Tb-
30BaHnsi D-MaHHO3b! 1 BELECTB-CUHEPIUCTOB (AHTOLMAHNHBI KITKOKBbI M AP.) AN1s Tepanny yuctuta n apyrux IMIT.

uornon

KntoyeBsbie cnosa: unctut, 6epeMeHHOCTb, 6ECTII0ANE, PENPOAYKTUBHBIA BO3PACT, ypOonaToreHHble Wwiammbl Escherichia
coli, D-maHHo3a, aHann3 60/bLLINX JaHHbIX
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Abstract

Cystitis and other urinary tract infections (UTIs) in women of reproductive age can lead to infertility, significantly
complicate the course of pregnancy, and cause numerous fetal abnormalities. Antibiotic therapy during pregnancy is an
extreme measure since it is associated with a high risk of fetal malformations. The use of D-mannose is an effective and
safe treatment for cystitis and other UTIs, especially during pregnancy. The present systematic analysis of 32111 studies
indicates a significance of D-mannose for glycosylation of human proteins and for functioning of the immune,
cardiovascular, urinary and other systems. By blocking the interaction between bacterial fimbriae and the endothelium,
D-mannose prevents the adsorption of bacteria (uropathogenic strains of Escherichia coli, Pseudomonas aeruginosa,
Shigella, leishmania, mycobacteria, etc.) to the tissue surface, thus helping prevent recurrent UTIs. Clinical studies have
confirmed both high efficacy and safety of using D-mannose and the synergistic substances (such as cranberry
anthocyanins) for the treatment of cystitis and other UTIs.
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Beeaenue / Introduction

VHdbekumn moyenonosbix nytei (MMIT) BcTpeyatores y
20-30 % >XeHLMH penpoayKTMBHOrO Bo3pacTta. Bo Bpems
6epeMEHHOCT MPOUCXOAAT KOMMEKCHble U3MEHEHMs
FOPMOHANbHOTO (DOHA, CHKAETCS UMMYHUTET, YTO NPUBO-
OUT K HebNnaronpusATHbIM  U3MEHEHWAM  MUKPOOMOTbI
KMLLIEYHNKA W BRarainwya 1 crocobCcTBYeT pasBuTUio Uau
obocTpeHnto M (npexxge BCEro  MHGEKLMOHHOIO
umuctuta) [1]. B cpegHem, 10 % 6GepemeHHbIX 3a60eBat0T
UMCTUTOM, 0c06eHHO nocne 20-i Hepenu rectauuu. lMpu

HaNMNYUN Y JKEHLLUMHbI XPOHWYECKOA (hOpMbI LMCTUTA [0
6epeMeHHOCTM 060CTPEeHMe 3a00NeBaHNA MPOUCXOANT, KaK
npasuno, y>xe B | TpumecTpe. [Jaxe y XKeHLWMH ¢ 6eccum-
NTOMHON 6akTepuypueil [0 Ha4ana OepemMeHHOCTU K
Il Tpumectpy nuenoHeppuT passusaetcs y 20-30 % naum-
eHTOK [2]. NHdbekumoHHbIN umeTut n gpyrue VMI, nposo-
LMPYEMbIE  YPOMATOTEHHbIMW  LUITAMMaMMW  KULLIEYHOI
nanoyku, CTadounoKOKKOB, CTPENTOKOKKOB U Ap., HE TONbKO
MOTrYT NPUBOANTL K 6ECNN0ANI0, HO 1 Bbi3blBAaTb MHOIO4M-
CNeHHble matosiormn GepeMeHHOCTV U Moja (3amepXkka
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pasBuUTUA N04a, NMPeXOeBPEeMeHHbIe POfbl, HU3KUA BEC
NPy POXAEHWN, BHYTPUYTPOBHbIE UHADEKLMN 1 Ip.).

JleveHve VIMI Bo Bpemst 6epeMeHHOCTI CYLLECTBEHHO
OCIOXKHAETCA TeM, 4TO Jfobas aHTMBUOTMKOTepanus
KpanHe HexenatenbHa N MOXET UCMOMb30BaTbCA TOBKO
KaK KpamHas Mepa, N0 XWU3HEeHHbIM noka3aHuam. Mpume-
HEHWE aHTMOUOTIKOB Yy GEPEMEHHbLIX HEN3BEXHO comps-
)KEHO C MOBbILUEHHBIM PUCKOM LUCOMO030B, MOPAXEHUNA
neYeHn 1 no4ek y 6epeMeHHO W MOPOKOB PasBuUTUA Y
nnoga. Mo3atoMy Becbma akTyasieH MOWUCK arbTepHaTMB-
HbIX nyTeit Tepanuu UMIT. TToMMmo rurneHsl, UMMyHNU3a-
LMK, TEepCrneKkTUBHO WUCMONb30BaHNE MWKPOHYTPUEHTOB
(Hanpumep, BuTamuHa G, 9KCTPAKTOB KNHOKBbI, CTaHAApP-
TU3UPOBAHHBIX MO aHTOLMaHWHAM) u D-mMaHHO3bI [3].

D-maHHO3a — 3HAOreHHbIA MOHocaxapug (puc. 1),
Heobxoaumblin ona N-rnukoaunupoBadus okono 30 %
6efkoB npoTeoma yenoseka [4]. Y4acTByss B «TOHKOIA
HACTpoiKe» CTPYKTYP W COYHKUMA GesikoB MpoTeoma,
N-rnuko3unupoBaHne noaaepXxmBaeT (OYHKLUMOHMPOBA-
Hue ummyHorno6ynuHos IgE, IgM, 1gD, IgA n IgG u apyrux
peLenTopoB MMMYHHON CUCTEMbI. BPOXaEHHbIe HapyLUe-
HUA mMeTabonmama D-MaHHO3bI CNOCOBCTBYHOT PA3BUTUIO
AyTOMMMYHHbIX 3a60/1€BaHUIA, B TOM YUC/E peBMaTous-
HOro apTpuTa, caxapHoro Amabera 1-ro Tuna, 60ne3HN
KpoHa, onyxonesbix 1 paga HelipofereHepatuBHbIX 3a60-
nesaxun [5].

TepMUH «MaHHO3a» MPOUCXOAMT OT CJI0BA «MaHHa»
(BpeBHeeBpencK. M) — NereHfapHoi nuiin, LAHHOM
N3paunbTaHaM BO Bpems WX nyTewecTsus yepes CuHai-
CKne ropbl. [lencteutensHo, D-maHHo3a UMeeT crafgkuii
BKYC, JOCTATO4HO KanopuiHa (2—5 KKan/r) n o6HapyxeHa
BO MHOMMX pacTeHWsx, B TOM 4YuUCIie B fCEHE MAHHOBOM
(nart. Fraxinus ornus), COK KOTOPOro 6bICTPO 3acCTbiBaeT
Ha BO3Jyxe, 06pa3ys MeNKyl Kpynky, kotopas [0 CuX
nop Ha3bIBAETCA «MaHHOW» [6].

D-maHHO32a ycBauBaeTcs MUKPOOGUOTON OpraHu3Ma u
4aCTMYHO MOJBEPraeTcs pacLlensieHnuto B mpouecce
rnukonu3a. Muorve npeacrasuTeNnn MUKPOGMOTbI Heslo-
BeKa (nakrobaumnnbl, 6upngodakTepun, HenaToreHHbIe
Wwrammbl Escherichia coli v [ip.) UMEIOT reHbl, KOAMPYHO-

e 6enok XYZ-nepmeasbl D-MaHHO3bI, HEOXOAMMOW ANs
BCacbIBaHUs D-MaHHO3bl BHYTPb 6aKTepuin Ans nocneny-
toLLei nepepaboTku [7].

B «kneTtkax mne4yeHu D-maHHO3a dhoccopunmpyetcs
(bepmeHTOM reKCOKMHa30M ¢ 06pasoBaHmem D-MaHHO30-
6-cpoccpara. lMocnegHuit  mpu  yyactum  doepmeHTa
D-maHHo32a-6-(ocdar-n3omepasbl  (reH  MPI,  6enok
P34949 no UniProtkB) npespalaetcad B D-(ppykTo30-
6-hocdpart, pacliennaloWwminics B nNpouecce rMUKonuaa.
CuHTe3 D-maHH030-6-hocchata Heo6X0auM NS BbINO-
HEHUsS OCHOBHOM 6M0NOr1YecKoin PYHKLUMM D-MaHHO3bI —
N-rnuko3unuposaHus 6enkoBs npoteoma [4, 5].

Mpoueccel N-rnuko3nnnpoBanus 6enK0B 0CYLLECTBIIA-
OTCA MPU Y4aCTUN BHYTPUKIIETOYHO CUHTE3UPYEMbIX
monekyn D-maHHO3bl. dk30reHHas D-maHHO3a, nocTyna-
foLLas M3 MULLM, YaCTUYHO YCBAMBAETCH MUKPOOUOTON 1
OpraHM3smMoM, a HeycBOEHHas (opakuus 9K30TeHHOM
D-maHHO3bl BbIBOAUTCS C MO4YOW. [locnemHuin dhakTt
BECbMa BRXEH AnA Tepanun u npomUnakTMKn 6aktepu-
aNbHOMO LUMCTUTA: BeJb MOYa, HACblLLeHHAs D-maHHO30M,
CHVKAET aAre3nto yponatoreHHblX GakTepun (LUTamMmbl
Escherichia coli, Klebsiella, Proteus w fp.) K ypoTenuto
MOYEYHbIX JIOXaHOK, MOYETOYHMKOB, MOYEBOI0 Ny3bIps
ypetpbl. [pun atom Tepanus D-MaHHO30/ HAMHOro
6e3onacHee aHTUOMOTUKOTEpaNnK, 3 DEKTUBHO CHIDKAET
CUMMNTOMATUMKY LIMCTMTA 1 MOXKET NMPUMEHATLCA Y NaLneH-
TOK C CaxapHbIM [MabeToM, rMnepToOHWER U BO Bpems
GepeMeHHOCTH.

B HacToswlen paboTe npefcTaBieH CUCTEMATUYECKUIA
aHanu3 uccnepoBanuin D-maHHO3bI. Maccus ny6aukauuii
no [aHHOMY BOMPOCY AOCTATOMHO BENUK: Hanpumep,
TONbKO Mo 3anpocy «d-mannose OR mannose» B 6ase
AaHHbIX 6UoMeauLMHCKUX nybnukaunii PubMed HaingeHo
32111 ccbinok. B pamkax npoBefeHMs HACTOALLEro
CCNea0BaHMs Mbl OCYLLECTBUAN KOMMbHOTEPU30BAHHbIIA
aHanu3 [aHHOro maccua nyonukaumii ¢ MCrnonb30Ba-
HUEM COBPEMEHHbIX METOL0B aHann3a 60NbWNX JAHHbIX
[8, 9], pasBmBaembIx B pamkax Tornonoruyeckoro [10] u
meTpuyeckoro [11, 12] noaxofoB K 3aga4am pacro3Hasa-
HUs/Knaccugmkaunm.

Pucynok 1. Xumnueckas ctpykrypa D-MaHHO3BBL.

Figure 1. Chemical structure of D-mannose.
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Pe3yIbTaTsl M 00OCYKIECHHUE /
Results and discussion

B xo0fe cuctematnyeckoro aHanmsa nuteparypbl 6biiu
onpefenieHbl Haubosiee UMHGOPMATUBHbIE  KITHO4EBbIE
CNnoBa, OTIMYalowme nyénukauum no creuntuyHecKum
ahhekTam D-mMaHHO3bI OT Ny6MKauuin B kKoHTpone [13,
14]. B Ka4ectBe KOHTPONbHOW BbIGOPKK Ny6RMKALWIA
ucnonb3osann 32000 cny4amHOo BbIGPAHHbLIX CTaTeid U3
534328 HampeHHblx no 3ampocy «glucose NOT
D-mannose» B 6a3e AaHHbIX PubMed. B pesynbrate
NPOBELEHHOr0 aHanu3a TeKCTOB Oblfin 0TOOPaHbI BbICO-
KOWH(POPMATUBHbIE KIHOYEBbIE CJI0BA, OMUCHIBAKLLME
KNMHNKO-(DapMakonornyeckyto cneunduky D-MaHHO3bI
(Tabn.1).

D-maHHO032a-3aBucumMble 6enikn (6onee 240 B npoTe-
OMe 4eJI0BEKa) UrpatoT CYLLECTBEHHYIO POSb B MIMKO3M-
nuposaHun  6enkoB.  N-rnuko3unuposaHme 6efikoB
UrpaeT NPUHLNNNANBHYIO POSb NPEXAE BCEro B (DYHKLM-
OHWUPOBAHUI UMMYHHO CUCTEMbI, B TOM YMCNE NENKOo-

LIMTOB, KOMMNEMEHTA, UMMYHOrno6ynuHoB IgA, 1gG, IgE,
[gM. Takune 6enku, kKak D-maHHO3a-CBSA3bIBAOLLMIA
NekTuH, 6enok Masp-2 u ap. Takxe BaXHbI 4514 Noagep-
XKKM CepAe4HO-COCYAMCTOI 1 APYriX CUCTEM OpraHn3ma.
BpoxxaeHHble HapyweHus N-rnuko3unnpoBaHns 6eskoB
accouumpoBaHbl ¢ Jed)ekTamyu  PasBUTAS  HEPBHON
CUCTEMbI, MCUXOMOTOPHOI OTCTANOCTbIO, AUCMOpdore-
HE30M, TUMNOTOHWE, HApYLEHWAMN CBEPTbIBAEMOCTU
KpoBW U uMMyHomeduumtom [15].
N-rnmko3unmpoBaHne 6eSIKOB OCYLLECTBAIAETCA Npu
nocpeactse  cuHtesa  D-maHHO30-6-bochata U3
D-maHHO3bl. 3ateM D-maHH030-6-thochar npeobpasy-
etca B a-D-maHH030-1-chocchar (nocpeactsom docgo-
D-maHHo30MmyTasbl-1, red PMMT), n3 KOTOpOro CMHTE3M-
pyetca [O®-a-D-manHo3a (nocpeacTBOM a-D-MaHHO30-
1-thocdat ryanuntpaHcdepassbl, reH GMPPB). TN®-a-D-
MaHHO03a CITY)KWUT OCHOBOW AN BKNOYEHNA o-D-MaHHO3bI
B IMIKO3MIbHbIE Lienu, NpUcoeSnHsemMble K aToMam a3oTa
(N) OOKOBbIX Lerneli acnaparMHoBbIX OCTaTKOB OENIKOB

Taomuua 1. KiitoueBsie c10Ba, JOCTOBEPHO aCCOLMUPOBAHHbIE C KIMHUKO-(apMaKoIornieckoi crierudukoit D-MaHHOBEL.

Table 1. Key words significantly associated with the clinical and pharmacological specificity of D-mannose.

Knto4yesoe cnoso (aurn.) Kntouesoe cnoso (pyc.) D-maHHO32 KoHTponb ow
Key word (Engl.) Key word (Russ.) D-mannose Control OR
MANNOSE-BINDING LECTIN MaHHO032a-CBA3bIBAOLLNA TEKTUH 5577 0 5578
MANNOSE RECEPTOR Peuentop MaHHO3bI 2008 0 2008
AGGLUTININ ArrnoTUHUH 853 4 170,8
MASP-2 Benok Masp-2 123 0 124
IGE AmmyHornobynuH E 31 2 32,5
CYSTITIS Uuctur 56 2 28
PROTEIN GLYCOSYLATION [MnKo3nnupoBaHme 6eKoB 325 11 29,5
SHIGELLA Wurennbi 102 5 24
ENTEROTOXIGENIC JHTEepOoTOKCcMreHHas (E. coli) 130 5 19,4
COMPLEMENT KomnnemeHt 169 114 16,5
LEISHMANIASIS JTewmanmnos 120 9 14,5
MYCOBACTERIUM MukobakTepus 72 37 13,8
IGA ImmyHOrno6ynmH A 36 18 9,6
ATTACHMENT Mpukpennenue (6akTepuit) 97 76 9,3
GG ImmyHOrno6ynuH G 139 72 8,5
IGM AmmyHorno6ynuH M 75 31 7,3
PSEUDOMONAS AERUGINOSA Pseudomonas aeruginosa 126 52 5,8
BACTERIAL baktepuanbHbin 1542 851 53
ESCHERICHIA COLI KuweyHas nanoyka 1318 511 4.2
TUMOR CELLS Onyxonesble KNETKN 710 199 3,6
IMMUNE SYSTEM mmyHHas cuctema 1405 803 3,4
LEUKOCYTES JlekouuTbl 157 125 3,3
MUCOSA Cnnamcras 060104k 257 177 3,1

IIpumeuanue: npusedervl Konu4ecmea abcmpakmos 6 uccnedosanusx no D-mannose u 6 konmporne. OIII - oyeHKa 3HAUEHUST
UHPOPMAMUBHOCIU KTIHOHEB020 (70684 O7IA PASNIULEHUS 6b100pOK abcmpakmos. [Iopa0ok K04esbLx 7106 — 10 YObleaHUI0 3HAHEeHUT
ouenku unpopmamusrocmu OLL.

Note: The number of abstracts in publications on D-mannose (vs. control) is presented. OR (odds ratio) - the informative value of the key
word for the distinguishing between the abstracts; the key words are shown in the order of descending informative values (OR).
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(otctopa Tepmun N-rnuko3unuposaHue). MepBoHadab-
Hoe N-rnuko3unupoBaHue GesIKOB NMPOUCXOLMUT B 3HAO-
nia3maTnyeckom peTuKynyme KNeTku, a nocnegyrowas
o06paboTtka — B KomnapTtmeHTe lonbmxu. D-mMaHHO3a
ABNIAETCA LOMUHUPYIOLLMM MOHOCaxapuaom B N-CcBA3aH-
HOM TNIMKO3UIIMPOBAHMN (PUC. 2).

MepBbiM warom N-rnuko3unupoBaHms 6GeNikoB Npo-
TeOMa SBMIAETCA MEPEeHOC ONUrocaxapugHoro 6s10ka
GIc3Man9GIcNAc2,  coaepxawero 9  ocTaTkoB
D-maHHO3bI, Ha cneunduyeckme 0CTaTku acnaparmHa B
AMUHOKUCNOTHbBIX NOCNeL0BaTENbHOCTAX 6ENKOB, TpaH-
CMNOPTMPYEMbIX B 9HAOMMA3MATUYECKUA PETUKYYM.
OnurocaxapuiHblit 650K NEPEHOCUTCS MOCPEeLCTBOM
(bepMeHTHOro KoMMniekca ofurocaxapuarpaHcgepassbl
(OST). 3arem nponcxoauT TaK Ha3biBaeMOe «Bbl3peBa-
HUe» TMUKONPOTEMHOB B KOMMApTMeHTe [OnbmXu,
3aK/oYatoLeecs B yAaneHUn M36bITOYHLIX OCTATKOB
rMoKo3bl U D-MaHHO3bl M [06aBNEHNM HEOOXOANMBIX
octatkoB N-aLeTunrnioKo3aMmuHa, ranakrossl U cuano-
BOM KNCIOTbI.

Kak npasuno, «Bbl3peBLINE» TNUKONPOTEUHbI Yeno-
Beka cofepxar Tosibko 3 octatka D-MaHHO3bl, KOTOpbIe
«MPUKPbITbI» 0cTaTKami N-aueTunriioko3amuHa, ranak-
TO3bl W CWaNoOBOW KMCNOTbI. [lPOLECC «MPUKPbITUS»
0CTaTtKoB D-MaHHO3bl 4pe3BbIYaHO BaXEH ANA npodu-
NAKTUKX ayTOMMMYHHOI nartonorun. [leno B TOM, 4TO
«OTKPbITble» 0CTATKM D-MaHHO3bI 4aCTO BCTPEYAKTCH HA
NOBEPXHOCTYU TMUKOBENKOB HOCUTENEN BaKTepUATIbHbIX 1

Lunc-Tonbpxu
JHAONAA3MATUYECKUIN PETUKYAYM

TPUBKOBBIX UHDEKLMIA, HO HE HA MOBEPXHOCTY ITMKO6es-
KOB NpoTeoMa YesioBeka. [103TOMy «OTKpbITbIe» OCTaTKM
D-maHHO3bI pacnosHaloTcs peuentopoM D-MaHHO3bI W
NPUHUMAIOTCS CMCTEMON BPOXKAEHHOr0 MMMYHUTETA 32
6akTepuanbHble nunononucaxapuabl [16].

Peuentop D-maHHO3bl (reH CD206) npenctaBnsert
co60i C-NeKTUH, KOTOPbIA B OCHOBHOM MPUCYTCTBYET Ha
MOBEPXHOCTM Makpodaros, (n6pob1acToB U KEPATUHO-
uutoB [17]. Peuentop CD206 pacno3HaeT «OTKPbITbie»
ocTatku D-maHHO3bI, N-aueTunrnioko3aMmHa u goykossl
Ha NMKaHax NOBEPXHOCTM NATOrEHHbIX MUKPOOPraHm3-
mMoB. Tem cambiM peuentop D-maHHO3bl onocpeayert
YHUYTOXeHMe Candida albicans [18] w nogaepxuBaeTt
BPOXIEHHbIA 1 MPUO6PETEHHBIA UMMYHWUTET [19].

CucTematnyecknii  aHanW3 nokasan, 470 YPOBHW
D-maHHO3bl B KPOBW, MOYe, CAN3WN M B APYrux cpeaax
OpraHu3Ma CyLLeCTBEHHO BIWUAKOT Ha MPUKPenIeHne
6akTepuin K cnu3ncton 060504Ke TkaHel. pepotepa-
Wwas agcopbunio MaTOreHHbIX LUTAMMOB  KULIEYHO
nanoyku u gpyrux 6aktepuin (wurennsl, Pseudomonas
aeruginosa, neiwmanum, muko6akrepun), D-maHHO3a
cnoco6CTBYeT NpodomnakTke 6akrepuanbHbIX 3a6one-
BaHWIA 1 B TOM YUCINE OCTPOr0 M XPOHWUYECKOro LNUCTUTA.

[lanee B HacTofLled cTatbe 6YAYT PacCMOTPEHbI
MUKPOBMOSIOrNYeCKne, MONEKYIAPHO-OMONTIOrNYeCKNe 1
K/IMHWYECKMe acnekTbl AeidcTBUs D-MaHHO3bI  npu
umctute wn gpyrux UMM, PaccmoTtpenne 3dhdhektos
D-maHHO3bI 4/1f MpoUNAKTMKI OMyX0JieBbiX 3abonesa-
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P](lcyHOK 2. N-FJ'II/IKOSI/IJII/IPOBaHI/Ie B pa3jIMIHbIX KOMIIAPTMEHTAX KJICTKHU.

Hpujueuanue: Asn — ocmamxku acnapacuna 6 AMUHOKUCIIOMHbIX nocie008amenbHOCHAax OenKos.

Figure 2. N-glycosylation in different cell compartments.

Note: Asn — asparagine residues in the amino acid sequences of proteins.
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HWI 1 CepAeYHO-COCYAUCTOI NaTONOrnN LieNecoo6pasHo
B pamKax OTEMbHbIX NyGANKaLMIA.

0 MuKpoGHONOrMM peLuanBMUPYIOLLUNX MHCDEKLMI
MOY€enonoBbIX NyTei

LUnctut u gpyrue UMI BbI3bIBAKOTCA YPONATOreHHbIMU
wtamMmmamun Escherichia coli. AHTUW6noTMKOTEpanus VIMI
BbI3bIBAET HEXenaTeNbHble N0604YHbIE dNMEKTbI (FM6esb
MOJIOXKUTENbHOW  MUKPOOWOTLI, pa3BUTUE KaHAWLO03a,
(bopmupoBaHMe YCTOMYMBLIX K aHTMONOTMKAM MaToreH-
HbIX LUTAMMOB 6aKTepuin 1 ap.). [MrueHn4eckue mepbl 1
COOJII0JEHNE PEXIMA MOYeUCyCKaHUs MOMOratoT 3aLlm-
TUTb YPOTreHNTasbHbIA TPAKT OT UHADEKLMIA. [TpebruoTnku,
TaKMe Kak KNnokBa unu D-mMaHHO3a, WHTUOMPYIOT peuu-
OMBbI LWCTWTA, NpeaoTBpallas afare3vt 6GakTepuin K
ANUTENINI0 MOYeBbIBOAALLMX nyTei [20].

Y nauneHtok ¢ VIMIT KUWEYHWK KONOHWU3MPOBAH
«yPONaTOreHHbIMU>, BUPYNEHTHbIMY LwTaMmmamm
Escherichia coli. Takue wrammbl Escherichia coli moryt
KONMOHU3MPOBATb MepuypeTpanbHyld 0651acTb W NOAHM-
MaTbCs BBEPX MO MOYeBbIM MyTaAM. [1ns 3T0ro npouecca
B&)XXHO CBOWCTBO 6aKTEPWUIA NMPUKPENNATbCA K NOBEPXHO-
CTW MYyKO3bl YpOTeNins, OCHOBAHHOE Ha pacno3HaBaHWK
6aktepusamMu  D-MaHHO3a-coAepxawynx  0CTaTkoB B
Cekpete MyKo3bl. [laHHOe CBOWCTBO KONWUYECTBEHHO

AMNULUUAAMH
TeTpauUKAUH
AMOKCULMAAMH
Ko-TpmoKkcason
MunepaunanvH
HopdonokcauuH
HaanamkcoBas KucnaoTa
Ledpenum

LedTpmnakcoH
LedTtazmamum
LUunpodnrokcauuH
Ledukcum
AMNULUANMH-CyAbBOaKTaM
feHTamMUUMH
Lepotakcum
MunepaunarMH-TazobakTam
HutpodypaHTOUH
AMUKaUUH

MeponeHem

UmuneHem

n3mepseTca Kak D-mMaHH030-4yBCTBUTENbHAA remMarriiio-
TUHaUWA. Takxxe NpUKpensieHne K anuTennanbHbIM KieT-
KaMm MOYeBbIBOAALLMX NyTeli 4eNoBeKa MOXET 3aBUCETb
0T pacno3HaBaHus rMUKONMNUAOB Ha OCHOBE rnobocaxa-
PUZOB HAa MOBEPXHOCTM 3MNUTENUS U WU3MEPATHCA Kak
ycToiumBas K D-maHHO3e remarrntotuHaums. Hanuyue
TaKuUx afre3nHoB 1 OnpenenseT yponaToreHHOCTb LWTam-
MoB Escherichia coli [21].

BaXHO OTMeTUTb, 4TO YpOMATOreHHble LWITaMMbl
Escherichia coli nposiBNAOT TUMUYHYIO YCTONYUBOCTL K
MOBCEMECTHO MCMOJNIb3YeMbIM aHTMOUOTIKAM (pue. 3) —
AMNULUNNNHY, TeTPAUMKNUHY, NUNepauuniniy, amok-
CULMNNUHY U KO-TpUMoKcazony [22]. 3onsaTbl yponarto-
reHHbIX Escherichia coli o1 156 naunenTos ¢ VIMI 66111
cobpaHbl M NPOTECTMPOBAHbI Ha (DOpPMUPOBAHME
OMONMEHOK, NPOAYKUMK FEMOMN3NHA, MaHHO30-pPe3u-
CTEHTHYI0 remarrioTuHaunio, D-MaHH030-4yBCTBUTESb-
HYIO FemarritoTMHAUMI0 U PE3NCTEHTHOCTb K MPOTUBO-
MWKPOOHbIM npenapartam. /I3 156 n3onatos 06pasosa-
Hne 6uonneHkn Habnogany B 133 (85,3 %) n o6pasosa-
Hue remonnanHa — B 53 (34 %) usonsrax. B 98 usonarax
(62,8 %) HaipeHbl umbpum 1-ro TUna (MaHHO30-
YYBCTBUTENbHAA remarrnioTuHaung) n B 98 msonarax
(37,2 %) 6binn HangeHsl P-coumbpun (MaHHO30-pesu-
CTEHTHas reMarriioTuHaums).

40 50 60 70 80 20

% Pe3nUCTEHTHbIX U3ONATOB

Pucynoxk 3. AHTHOMOTHKOYCTOHYMBOCTD YPOIIATOI€HHBIX U30ISITOB Escherichia coli, moMy4eHHBIX OT MALMEHTOB ¢ HH(EKINeH

MOUETONOBBIX IMyTeH.

Ipumeuanue: npenapamor ynopsioouenvi no yowl8anuro NPOYeHma pe3ucmenmHtulx u3oJsamos.

Figure 3. Antibiotic resistance of Escherichia coli uropathogenic strains isolated from patients with urinary tract infection.

Note: the drugs are shown in the order of decreasing percentage of resistant isolates.
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AHanu3 73 wrammoB Escherichia coli 0T XEHLWMUH ¢
peunansupytowmmm MMM nokasan, 4to 90 % yponaro-
FEHHbIX LITAMMOB NPOAEMOHCTPUPOBANN afresnio K
anuTenuanbHbIM Knetkam. D-MaHHO3a NOMHOCTbIO UHIK-
6uposana agresmto 25 (42 %) wrammoB 1 Ha 50 % WHTU-
6uposana agresnio ewe 11 (18 %) wrammos [23]. Takum
06pasom, D-maHHO3a-3aBucumas aares3us Escherichia
coli xapaktepHa ang 60 % yponaToreHHbIX LWTamMMOB
Escherichia coli, 4T0 penaet BaXXHbIM PacCMOTPeHMe
MOJIEKY/IAPHOM 610N0rM B3aUMOAENCTBUASA yponaTo-
reHHbIX 6akTepuit ¢ D-MaHHO30M.

MonekynsipHo-6MONOrunyeckue 0CHOBbI NEYEHUA
D-MaHHO30M# UUCTUTA U APYTUX PELUAUBUPYIOLLUX
MH(DEKLUI A MOYEnonoBbIX NyTEN

AHTnGakTepuanbHoe Aeicteme D-MaHHO3bI npw
LIUCTUTE CBSI3aHO C BO3[ENCTBMEM HA (PUMOpPUM BakTe-
PUil (TAKXKE U3BECTHBIX KaK «MUMN» MU «BOPCUHKN).
@umMbpnUM — HUTEBUAHbIE 6ENKOBbIE CTPYKTYpbI, pacno-
NOXEHHbIE HA NOBEPXHOCTN 6akTepuii. nuHa doumepui
BapbupyeT OT posied MKM (T. €. Joneid 0T pasmepa
6akrepun) po 20 mMkm (~20 pa3mepoB Gaktepui), a
auametp — ot 2 go 11 HM (conocTaBumo ¢ AUameTpom
rno6ynspHbIX 6eNkoB). ®UMOPUK OCYLLECTBNAIOT aare-
3110 GaKTEPUA K PasfiMyHbIM MOBEPXHOCTAM, B TOM
4UCIIE K KNETKaM TKaHeli, 1 y4acTBYOT B (hOPMUPOBAHNN
6akTepuanbHbiX 6uonyieHok. lMpyu KoNoHU3aUnMmM anute-
nusa 6aktepuanbHble UMOPUM U PACMNONOXEHHbIE Ha
HUX aAre3vHbl aKTUHECKU «CKAHWPYIOT» NMOBEPXHOCTU

BupyneHTHOCTb yponaToreHHbIX LUTAMMOB EScherichia
coli 3aBUCWT OT MHOTUX FeHeTUYecKUX hakTopos, KOTO-
pble B OCHOBHOM 06€CMeYMBaLOT NOBbILUIEHHYO afre3nto
GakTepuin K 3nNUTENN0 MOYEBbIBOAALLMX MYTEiA: TeHbl,
Kogupylowme 6enkn pumbpuii (redol pil, pap, FimH,
FedF v np.) [24]; ren curli fimbria (cSgA), CBA3aHHbIN C
o6pasoBaHmeM GaKTepnanbHOW OUONNEHKN [25]; reHsbl,
KOLMPYIOLMe reMarrnioTUHUH (draA, draB, draC, draD)
[26]; w ap. Hanpumep, yponartoreHHsiii wrtamm UTI89
COOEPXWH TeH, koaupyoLwmin agreamd FimH, pacnono-
XKEHHbIN HAa OKOHYaHMAX um6Opuin. CTPYKTypa Kaxaoro
6enka-agaresmHa npucnocobneHa K agcopbumn  Ha
NOBEPXHOCTSAX COOTBETCTBYHLLMX TKaHel (puc. 4). IHTe-
POTOKCUTEHHbIE KNUHUYECKNe U3onaTel Escherichia coli
107/86 n att25 copepxaT reHbl, KOAUPYHOLIME Apyrue
tbumobpuansHble agresnds! (FedF, F17a-G v gp.).

MpucyTcTBUE LOMOSTHUTESIbHBIX TE@HOB, KOOMPYHOLLNX
(hbakTopbl  BUPYNEHTHOCTU, YCUIWBAET MATOTEHHOE
BO3A4eicTBMe WiTamMmMa. Mpy Hanu4ymm 0JHOro dpakropa
BUPYNEHTHOCTU (DOPMUPYETCS LWUCTUT; LBYX, TPeX U
6onee (DaKTOpPOB BUPYNEHTHOCTU — MMUENOHepPUT W
npoctatut. OgHM coYeTaHns hakTopoB BUPYIEHTHOCTY
136upaTenbHO CNOCOBCTBYIOT Pa3BUTUIO NUeNIoOHedpuTa
UNW NpoCTaTUTa, APYr1e COYeTaHUs — LMCTUTY, a TPEeTbU
— 6eccUMNTOMHON 6akTepuypun [27].

Hanpumep, pe3ynbratbl W3MepeHuii 6akTepmanbHON
aaresnu, 06yCNOBNEHHO HaNMYeM reHa pap (Kognpyet
aare3nH P-coum6pwmit), 66111 NONOXMTESIbHLIM Y 73,8 %
NaLUneHTOB C OCTPbIM MUENOHEMPUTOM 1 TONLKO Y 4 %
NauMeHToB C OCTPbIM LWUCTUTOM. 3TOT pe3ynbrar
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Pucynok 4. [ToBepxXHOCTB caiiTa JISKTHHOBOTO JIoMeHa aare3nHa FimH, cBs3piBaromero ocrarku D-MaHHO3BI B MyKO3€ YPOTEIHSL.
Ilpumeuanue: Glnl33 — amunoxucioma adee3una, 8axcuas 01a céazvieanus ¢ D-mannosou; samena Glnl33 na auzun ycmpansem
83aumooeticmaue yponamozennozo wmamma Escherichia coli UTIS9 ¢ D-mannosotl, umo coomgemcmsyem s¢hgpexmy oeneyuu eena
FimH .

Figure 4. Site surface of the lectin domain of FimH adhesin, which binds D-mannose residues in urothelial mucosa.

Note: GInl33 is the adhesin amino acid important for binding to D-mannose, the substitution of Glnl33 with lysine eliminates the
interaction between the uropathogenic Escherichia coli UTI89 strain and D-mannose, which is equivalent to the effect
of a FimH™ gene deletion.
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3UHbI pap, B natoreHese 0CTporo nuenoHedpura [28].
[TatoreHHble WTammbl EScherichia coli npn ocTpom
6aktepuanbHOM NPOCTATMUTE WU NPU OCTPbIX MOYEBbIX
VHMEKUMAX BKIOYAOT TeHbl umbpun-1 (ren pil),
P-coumbpun (reH pap), acpumbpuanbHOro apresnHa
AFA-I (reH afal) n aspo6akTuHa (reH aer) [29]. AHanu3
2010 n30n9TOB ypoNaToreHHbIX 6aKTepuin nokasan, 4to
Toneko 10 % copepxar reH pap. ToNibko W30MAThI,
copepxawme Escherichia coli (956 w3onatos, T. e.
48 %), okasanucs P-coumbpupoBaHHbiMm (22 % 0T BCEX
n3onatos Escherichia coli). B cny4asx Heo6CTPyKTUB-
Horo octporo nuenoHepputa 100 % 3apaxarowimx
6akTepun cogepxanu P-coumbpun [30].

OaHuUM 13 Hanbonee N3y4eHHbIX )akTOPOB BUPYIIEH-
THOCTW YpONaToreHHbIX LWTaMMOB EScherichia coli
ABNAGTCA TeH, Koampywowmii aaresnH FimH. Ltammel
Escherichia coli, copepxalyue reH agresnHa FimH,
BbICOKOYYBCTBUTENbHbI K AeNCTBUIO D-MaHHO3bI. WH-
Kybauus yponatoreHHblX NuHWiA  Escherichia  coli
(AAEC185, chumbpun 1-ro Tuna) ¢ BO3pacTAOLLMMU
KOHLEHTpaumamu D-MaHHO3bI 1 KyJbTYPOII KNETOK MoYe-
BOro ny3blps (NMUHMA 5637) nokasano 3Ha4nTeNbHOe
CHVKEHME CBA3bIBAHUSA 6AKTEPUIA C 3NUTENNEM MO4EBOI0
nyssipsa [31].

ViccrnemoBaHue agcopbLuum LUTAMMOB YPONATOTeHHbIX
Escherichia coli MeTogOM NOBEPXHOCTHOIO MJ1a3MOH-
HOro pes3oHaHca (SPR) npoBoaunn Ha YnpoOLLeHHbIX
MOJieSIbHbIX CUCTEMAX Ha OCHOBE MJEHOK U3 30510Ta U
BOCCTAHOBJIEHHOr0 oKcuaa rpadouta (rGO). 3T Mofenb-
Hble NOBEPXHOCTW 06pabatbiBani pasnuyHbIMU OPraHu-
4ECKUMM Nurangamu: nonuatunesmmunom (PEI), nonm-
4-ctuponcynsoHatom Hatpus (PSS), D-maHHO300/ K
NAKTO30/ MNyTEM TMOrPY>XeHUs B COOTBETCTBYIOLLME
BOAHbIe PacTBOpPbI. bblI0 YCTAaHOB/IEHO, YTO yponarto-
reHHbIn Wwrtamm Escherichia coli UTI89, Hecywmnin aare-
3UH FimH, makcumanbHo afcopoupyeTcs Ha NOBEPXHO-
CTAX, 06paboTaHHbIX UMeHHO D-maHHo30M [32]. WHru-
6uTopbl aaresnHa FimH Ha ocHoBe D-MaHHO3bI adpdhek-
TUBHO GNIOKMPYIOT aare3nto GakTepuii Ha ypoanuTenu-
allbHbIX KJIeTKaX W, KpOMe TOro, npoTMBOLEACTBYIOT
MHBA3MK 1 06pa3oBaHuto 6uonneHok [31].

KnuHnyeckue acnektbl npumMeHeHus D-maHHO3bI
ANA NeYeHna UucTuTa

bakTepnanbHaa agresus K Cnm3uctonm 060J104Ke,
onocpefoBaHHas pumopuamu 6akTepuini (B 4aCTHOCTH,
D-maHHo3a-cBa3biBaOW MU pumbpuamu tuna 1 — reu
FimH v gp.), ABNAETCA BaXKHbIM YCNOBUEM ANS PA3BUTUS
VIMIT. Ecnin B MOYe NpMCYTCTBYET MOBbILEHHOE KONUYe-
CTBO D-MaHHO3bl, TO MOMeKyNbl D-mMaHHO3bI, B3aumo-
neincTeys ¢ FimH u ¢ gpyrumu agreanHamu oumepun,
OyayT 6N0KMPOBATH afre3nto yponatoreHHblx 6akTepuii
K Myko3e ypotenusa. Y nauueHtok ¢ WM KoHLUeHTpa-
umm D-MaHHO3bl B MOYe [J0OCTATO4HO HM3KM U COCTaB-
nawt 2,6-108,7 mkr/mMn, y O60NbLIWHCTBA — MEHee
20 mkr/mn [33]. Huskne ypoBHM D-MaHHO3bI Y naumeH-
ToK ¢ IMIT genatoT HEOOXOAMMbIM HaCbILLEHUE MOYM

3K30reHHon D-maHHO30/ Ans addEeKTMBHON npodu-
NaKTUKK LMCTnTA.

D-maHHo3a (1 r/cyT, 2 Hepn) adhdheKTUBHA NpU Jeye-
HuK ocTporo uuctuta (n = 50). Mocne 3aBepLueHns Tepa-
nun D-MaHHO30M COCTOSIHWE MALWEHTOK [LOCTOBEPHO
yNy4Wwanocs (MosblleHne cpegHero 6anna no Likane
cumnTomatukm umctuta UTISA; p < 0,05). [puem
D-maHHO3bl B Te4YeHMe 6 MeC Obljl accouUMpPOBaH C
CYLLLECTBEHHbIM CHIDKEHNEM peunansoB uucturta (4,5 %;
KOHTpoJibHas rpynna — 33,3 %) 6e3 kakux-nn6o no6oy-
HbIX 3(ppekToB [34].

B KAWHMYECKOM WCCNEA0BaHMN TPYNMbl XKEHWMH C
peuuamsupytowum uuctutom (n = 308) BCe yHacTHULbI
NPOLLIN CTapTOBYID Tepanui OCTPOM CTaguu LMCTuTa
umnpodnokcaumHom (1000 mr/cyT, 1 Hepn). 3aTem rpynna
MauveHToK  6bina  pPaHAOMM3MPOBAHA HA  NpuUeMm
2 r/cyT D-manHO3bl, 50 Mr/cyT HUTpOPypaHTOMHA —
OAHOT0 M3 camblX 3(P{EKTUBHbIX AHTUOMOTUKOB AN
Tepanuu uuctuTa (puc. 3) unm nnaue6o B Te4eHne 6 mec.
B Te4eHue 6-mecqa4HOro neprnoaa HabraeHns peLnansb
umctuta 6binnM - 3apeructpupoBadbl Yy 98 u3 308
(32 %) naumeHTOK. YacToTa peLmarBoB LUMCTUTA (pUC. H)
Oblfla 3HAYMTENBHO Bbille B rpynne nniaueéo (60 %) no
CPABHEHMIO C rpynnamu, Nony4asLUUMi HUTPOYPAHTOUH
(20 %) wnm D-manHo3y (15 %). B uenom, naumeHTku,
npuHUmasLine D-MaHHO3Y, XapakTepus3oBaiMCb 3Ha4u-
TeNbHO 60nee HU3KUM PUCKOM PEeLMANBOB LMCTUTA
(OLL 0,24; 95 % O = 0,15-0,39; p = 0,0001) [35].

CpaBHUTENbHAS OLEHKA 6e30MacHOCTM NPUMEHEHMs
D-mMaHHO3bl U HUTPOGPypaHTOWHA B UccnemoBaHun B.
Kranjcec 1 coasT. [35] nokasana, 4To nmauueHThbl, nosny-
yaBwme D-MaHHO3Y, XapakTepm3oBanuch B 3 pasa 6oree
HU3KMM  pUCKOM N06OYHbIX adpchekToB (OP 0,27;
p = 0,0001). Mpu 3TOM eLMHCTBEHHbIM MO6OYHLIM 3C)-
(hbekToMm npumeHeHnss D-maHHO3bl ABNANACL Jerkas
anapes (y 8 u3 130 naumeHTos; 7,8 %). B 10 e Bpems
no604Hble 3GGEKTbI MPU NPUMEHEHUN HUTPOYPAHTO-
nHa Habntoganu y 29 u3 103 (27 %) naumeHToB, KOTOPbIE
BkJitodanu guapeto (10 %), TowHoty (5,8 %), oLwyLeHne
XOKeHUs Bo Bnaranuile (8,7 %), ronosHyto 6onb (2,9 %)
11 BbICbinaHns Ha Koxe (0,97 %).

AHTnGaKTepuanbHoe [JercTeue D-MaHHO3bI  MOXET
ObITb [IONOMHEHO [APYrUMU MOMEKynamu-CUHeprucTamu.
Hanpumep, kombuHaumo N-auetunumctenHa (100 mr/cyr)
1 D-maHHO3bl (500 Mr/cyT) MOXHO MCMONb30BaTh LS
NeYeHns peLanMBMPYIOLLEro LMCTATA Y NALUEHTOK C PakoM
MOJ104HOM Xenesbl (N = 60). icnonb3oBaHue Takom KoMOu-
HauuyW BMECTe C aHTWOMOTMKOTEpanueid nokKasano 3Ha4u-
TeNIbHOE CHIDKEHWe 6GakTepuanbHOW Harpysku Mo4n no
CPaBHEHWIO C NMPUMEHEHNEM TOMbKO aHTUOUOTUKOB [36].

Kom6buHaums D-MaHHO3bl C CanuuuHOM B HayarbHbIi
nepuog neyeHus u 3atem ¢ npobuoTukom Lactobacillus
acidophilus La-14 npn noanep>XXuBatoLLEM JIeYeHUM
3(PMEKTMBHA NPK CUMNTOMATUYHECKOM LIMCTUTE, BbI3BaH-
HOM KuLLe4How nanoykoit [37]. MaumeHtkmn (n = 78) nony-
yanu 1000 mr D-maHHO3blI + 200 Mr Cyxoro 9KcTpakTa
uBbl (5 ¢cyT), 3atem 700 mr D-maHHO3bI + 1 x 109 KOE
Lactobacillus acidophilus La-14 (7 cyt). Nocne nevexus
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nokasarenu no wkane BALL (Bu3yanbHas aHanoro-
Bas Wwkana) cHusunmes ¢ 8,07 = 1,70 po
4,74 + 2,07 (p = 0,001) co 3HAYMTENbHBIM CHUKEHNEM
CYTOYHOI 4acTOTbl MO3bIBOB K MOYEMCIYCKAHUI0 — C
14+3 007+3(p=0,001).

TepanesTuyeckoe AencTeue D-maHHO3blI Mpu
unctute u gpyrux UMM acpdreKTMBHO LOMOJSHAETCS
AHTOLMAHNHAMU KITHOKBbI. IKCTPAKTbI KJTHOKBbI, CTaH-
JApTU3MPOBAHHbIE MO aHTOUMaHWHaMm, Ccoaepxxar
3Ha4NTENIbHOE  KOMNYEeCTBO  MPOAHTOLMAHUANHOB
A-tuna, obnaparoLmx, nogo6Ho D-maHHO3e, aHTHaa-
re31MOHHOI aKTUBHOCTHIO MO OTHOLLEHUMIO K yponaTo-
reHHbIM 6akTepuam. [poaHToLMAHUANHBI KITHOKBbI
XapaKTepusylTCcad  aHTUALE3NBHOM  AKTUBHOCTbIO
NpoTMB 6aKTEPWIA YXKe B KOHLeHTpauun 60 MKr/mr, B
TO BPEMS KAk, Hanpumep, NPOAHTOLMAHWANHDI
BWHOrpada NpOsBNIAIOT HE3HAYUTENbHYKD aHTMagre-
3MBHYHK aKTMBHOCTb [jaXe NP BbICOKUX KOHLEHTPa-
umsax (~1200 mkr/mn). Takum 06pa3om, NpoaHToLma-
HUAWHBI A-TUNA B 3KCTPAKTax KJHOKBbI MPOABAAT
CNeunuYeckyto  aHTUAAre3MBHYKD  aKTUBHOCTb
MpOTKB YPOMaToreHHbIx 6akrepuin [38].

KombuHaums D-MaHHO3bl, 9KCTPAKTOB KJIIOKBbI U
npononuca aMeKTMBHA ANd NPoNNaKTUKN PEeLNLNBOB
MOYEBbIX WH(EKUUA Y DKEHWMUH B nepumeHonayse
(n = 150). MonHy10 peMuccMo MOYeBbIX CUMNTOMOB
Haonwoganm y 92 (60 %) nauuenTok [39]. Kom6uHauns
9KCTpakta  KMokBbl,  D-mMaHHO3bl,  NPOBUOTUKOB
Lactobacillus plantarum LP0O1 w Lactobacillus paracasei
LPC09 3HA4MTENbHO CHWXAET CUMMMITOMATWUKY OCTPOro
umctuta (n = 33): AN3ypuio, 4actoe MOYenucnyckaHue,
CUNbHbIE MO3bIBbl K MOYEUCMYCKAHWIO W Pe3n BHU3Y
xusoTa [40].
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Figure 5. Percentage of recurrence-free patients with cystitis
during the 6-month observation period.

MeTtaHanus 7 paHOOMWU3MPOBAHHBIX MaLe60-KoHT-
ponupyembix nccnegosanuin (n = 1498) crangaptmampo-
BaHHbIX 3KCTPAKTOB KJTHOKBbI, MPOBEAEHHbIX Y XKEHLLUNH C
PUCKOM  pasBuTUA  HEOCNOXHeHHbIX VMIT  (umctur,
nuypmsa, Ousypus, 6aktepuypus, nuesioHedpuT), noka-
3an, YTO CTaHLAPTU3NPOBAHHbIE 3KCTPAKTbl KJIHOKBbI
CHKarT puck VIMIT (puc. 6) Ha 26 % (OLU 0,74; 95 %
O = 0,55-0,98). Tepanus cTaHLAPTM3NPOBAHHBIMU
9KCTpaKTaMi K/tOKBbI XOPOLIO MepeHocunach MawueHT-
Kamu; 4actota ano6 CO CTOPOHbI XKeNyA04YHO-KULLEY-
HOro TpakTa (13ora, nerkas ToWwHoTa) 6bina 0MHAKOBA
B rpynnax Tepanuu v nnaue6o [41].

OP (95 % W) Cnyyait  KouTponb Bec, %
0,43 (0,21-0,90) 8/46 18/45 9,95
059 (0,34-1,05)  19/100 16/50 13,09
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) ] [ 0,83 (0,57-1,23) 32/107 38/106 18,28
I
Vostalova et al. 2015 (13) | 0,42 (0,21-0,85) 9/83 24/93 10,27
— 71
; | 0,67 (0,45-0,99) 33/185 50/188 18,15
Maki et al. 2016 (12)
0,74 (0,55-0,98)  165/796 186/702 100,0
Meraananus ‘
T T - T T
0,2 0,45 17 3
JhhekT IKCTPAKTOB KNHOKBbI JdpchekT nnaue6bo

Pucynok 6. MeTtaananus BIMSIHUS CTaHIAPTH3UPOBAHHBIX SKCTPAKTOB KIIFOKBBI HA PO(PUIAKTHKY MH(EKIMI MOUEBBIBOLIINX My Teit [41].

Figure 6. Effect of standardized cranberry extracts on the urinary tract infections prevention rate (meta-analyis data) [41].
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MOYECIIOJIOBBIX nyTeﬁ Y KCHIIUH PEIPOAYKTHBHOI'O BO3pacTa

AxyuiepcTBo, I'mHekoAorusa u Pennpoaykiima [PLIEKE VS XN \-P)

3axarouenue / Conclusion

CNOXHOCTb NleYeHMst OCTPOro LMUCTUTA, PEeLManBOB
XPOHMYeckoro umctuta u gpyrux UMI Bo Bpems 6epe-
MEHHOCTM 3aK/04YaeTCs B OrPaHWY4EHHOM apceHane
NeKapCcTBEHHbIX cpeacTs. [oaTomy Tepanus 1 npodounak-
Tvka IMIT achdpekTuBHbIMI 1 6€30MaCHbIMI CPeCTBAMM
(D-maHHO03a, 3KCTPaKTbl KNOKBbI, CTaHAAPTU3MPOBAHHbIE
M0 aHTOLUMAHWHAM) — HaWmyyllas BpayebHas cTpaTerus.
bnokupys B3anmopnencTene UMOPUIA YpONaToOreHHbIX
6aktepuit ¢ ypoTenuem, D-MaHHO3a U aHTOLMAHWHbI
K/tOKBbI  MPEefOTBpaLLAOT 3acefieHne MOYernosioBoro
TPaKTa NaToreHHbIMN 6akTepuamun. KnuHu4eckne uccne-
L0BaHMA MOLTBEPAMIN BbICOKYID 3((EKTUBHOCTL U
6e30MacHOCTb UCMOb30BaHUA D-MaHHO3bI M AHTOLMAHM-
HOB KJIOKBbI [fif Tepanuu u npodounaktukn VMIT y
XKEHLLMH penpoaykTMBHOTO BO3pacta, B TOM YuCre Y
GepeMeHHbIX. YOayHbIM MPUMepPOM TakoW CUHEPruaHoi
KomOuHaumu asnsetca komnnekc Luctudpnioke Mnioc
(CistiFlux Plus) nponssogctea Sofar S.p.A. (Mwunan,
VTanus), BKMOYAKLWMA N KOHLEHTPAT Arof KIHOKBbI,
CTaHAPTU3NPOBAHHbIA N0 NPOaHTOLMAaHWANMHAM Tuna A
(comepxut B 1 calle He MeHee 70 M NpOAHTOLMAHNAM-
HOB, 70 % OT aieKBATHOr0 YPOBHSA NOTPE6IIEHUS B CYTKM),
1 D-maHHO3Y (copepxuT B 1 calle aDEKTUBHYIO, COrna-
CHO UMEKLIeNca [0Ka3aTenbHON 6a3e KIMHWUYeCKOro
ICNONb30BAHMSA Y NALMEHTOB, CYTOYHYIO 403y noTpe6bne-
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