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BaKTepI/IaAbeIfI BarmHO3: AMCKYCCMOHHBIC BOHpOCbI
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Llenb 0630pa. PaccMoTpeHne Hanbonee AMCKYCCMOHHbIX BONMPOCOB OTHOCUTESIbBHO BO3MOXHOCTU Nepeaa-
4y BB-accoummpoBaHHbIX MUKPOOPraHN3MOB (6aKTEPUIA) MNOMOBbLIM NYTEM Y XXEHLLUH N MY>XXYMH.
OcHoBHble nonoxeHust. bakTepmanbHbii BarnHo3 (BB) — Lwmnpoko pacnpocTpaHeHHoOe 3ab6oneBaHune,
CBSA3aHHOE C MOBbILLEHHbIM PUCKOM 3apaXXeHUs MHAPEKUNSAMUN, NepeaaBaemMbIMU NOSTOBLIM MyTEM (BKITHO-
Yyas BUPYC NanumiioMbl YeNoOBeEKa M BUPYC MMMyHoLedMLUmMTa YeNOBEKA) Y XXEHLLMH M UX MONOBbIX Nap-
THepOB-MyX4uH. [nsa BB xapakTepHbl nonMMukpobHble TpaHcdopMaumm, obycnoeneHHble Gardnerella
vaginalis, KoTopas ABNAeTCs OCHOBHbIM 3TUONOMMYECKUM MUKPOOPraHU3MOM 3TOro 3abonesaHus.

G. vaginalis obnagaet [OKa3aHHOW CMOCOBHOCTLIO K (DOPMMPOBAHMIO HA MOBEPXHOCTU CIIU3UCTOMN 0605104-
KN MUKPOOBHBIX 61onsieHoK. Kak npaBunio, B 0OHON 6UONNEHKE MOXET OAHOBPEMEHHO HaxoauTbes oT 10
00 12 pasnunyHbix reHoTunoB G. vaginalis, 4To o6ecne4vnBaeT en 60bLUYI0 ANMUTENBHOCTL CYLLECTBOBA-
HWUS 1 XXM3HECNOCOBHOCTL. [Noka3aHo, YTO MUKPOOPraHn3Mbl, HaxogsLmecs B 6uonneHke, npuobpeTatoT
CBOWCTBA, CHMXaKLLMe YYBCTBUTENBHOCTb K CTaHAAPTHOW 3TUOTPOMHOM Tepanuun gaxe npy NOBbILLEHHbIX
[03ax aHTMBMOTMKOB. YCTaHOBMEHO, YTO NpuynHon BB sBnseTca nonMMukpobHas rapgHepennesHas
6u1onneHKa, Bce KOMMOHEHTbI KOTOPOW NEPEHOCATCS LIENTMKOM (Hanpumep, Npy MOMOLLM «KJTHOYEBbIX» Krie-
TOK), B TOM YMCIIE U BO BPEMS MOSOBOro KOHTaKTa. B cBA3W ¢ 3T1M B cTaTtbe 06CyXOAaeTCcqd BO3MOXHOCTb
NCnonb30BaHMA HOBOIO TePMUHA — «BUOMINEHOYHbIN rapfHepenses», KOTopbIn 605ee TOYHO oTpaxkaeT
CYTb AaHHoM Npo6nembl. MUKpo6HbIE BUOMEHKM, OPraHM30BaHHble G. vaginalis UMetoTcs y 3Ha4YUTENbHO-
ro KonmM4ecTBa XeHLUUH ¢ BB 1 nx nonosbIx NapTHEPOB.

Knto4eBble cnosa: 6akTepuanbHbI BarmHo3, BB-accouunpoBaHHble 6akTepun, Gardnerella vaginalis, nonoBon NyTb Nepepayn,
6aKTepuanbHblie 6UONNEHKM.

KOHMAWKT MHTEPECOB: aBTOpbI f@HHOW CTaTby NOATBEPANUIN OTCYTCTBUE KOHMIMKTA UHTEPECOB, O KOTOPOM
Heo6XxoaMMO COOOLLUTb.

NCTOYHNK chHaHCUpPOBaHUSA: paboTa BbINONHEHA U OMYGNMKOBaHa 3a CYeT (PMHAHCUPOBaHUS Mo MecTy pa6oThl
aBTOpPOB.

BnarogapHOCTU: aBTOpbI BbIpaXKatoT MCKPEHHIO NpUaHaTesbHOCTL U 6riarogapHocTk Alexander Swidsinski (pykoBogu-
Tento nabopaTopmmn MONEKYNAPHON rEHETUKN, MONMMUKPOOHbIX MHIPEKLMIA U BuonneHok YHusepcuteTa um. Nymbonbara,
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Bacterial vaginosis: controversial issues

© Aleksey A. Khryanin®?*, German Yu. Knorring®

" Novosibirsk State Medical University

Krasniy prosp., 52, 630091, Novosibirsk, Russia

2 Association of obstetrician-gynecologists and dermatologists, RPA
Lenina str., 55, 630004, Novosibirsk, Russia

¥ Moscow State University of Medicine and Dentistry

Delegatskaya str., 20, bldg 1, 127473, Moscow, Russia

The purpose of the review. Consideration of the most controversial issues regarding the possibility of
sexual transmission of BV-associated microorganisms (bacterias) in women and men.

Basic provisions. Bacterial vaginosis (BV) is a common disease associated with an increased risk of
contracting sexually transmitted infections (including human papillomavirus and human immunodeficiency
virus) in women and their male sexual partners. BV is characterized by polymicrobial transformations
caused by Gardnerella vaginalis, which is the main etiological microorganism of this disease. G. vaginalis
has a proven ability to form microbial biofilms on the mucosal surface. As a rule, from 10 to 12 different

G. vaginalis genotypes can simultaneously reside in one biofilm, which provides it with a longer lifespan
and viability. It has been shown that microorganisms in the biofilm acquire properties that reduce sensitivity
to standard etiotropic therapy even at high doses of antibiotics. It was found that the cause of BV is a
polymicrobial gardnerella biofilm, all components of which are transferred as a whole (for example, with the
help of “key” cells), including during sexual contact. In this regard, the article discusses the possibility of
using a new term — “biofilm gardnerellosis”, which more accurately reflects the essence of this problem.
Microbial biofilms organized by G. vaginalis are found in a significant number of women with BV and their
sexual partners.

Keywords: bacterial vaginosis, Gardnerella vaginalis, BV-associated bacteria, sexual transmission, bacterial biofilms.
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B AkTyanbHocTb npo6nembi

BakTepunanbHbin BarmHo3 (BB) — Lwmpoko pacnpocTpa-
HeHHoe 3aborneBaHuWe Bnaranua, cBsidaHHoe ¢ Hebnaro-
NPUATHBIMU aKyLLEPCKUMU MOCNeACTBUAMM, NMOBbLILLEHHBIM
PUCKOM 3apaxkeHus MHpeKLunsamMu, nepenasaemMbIMmn noso-
BbIM MyTeM (BKIOYasA BUPYC NanuiioMbl YenoBeka n BU-
pyc MMMyHoZeduumTa YenoBeKa) Yy XXEHLLUMH 1 UX MONOBbIX
napTHEpPOB-MyX4uH [1-5].

MpumeyaTensHo, 4To B MexayHapoaHon Knaccudmka-
umm 6onesHen (MKB) 10-ro nepecmotpa BB oTcyTcTtByeT,
TO ecTb 3a 10 neT ¢ MOMeHTa BblfeneHns 3Toro 3abore-
BaHUS B OTAENIbHYI0 Ho3onorudeckyto copmy (1984 r.)
po Bbinycka MKB-10 (1994 r.) gaHHbIM gnMarHo3 He cTan
npuBbIYHLIM Ans Bpayen [6]. B npoekTe 11-ro nepecmotpa
MexayHapoOHON cTaTUCTUYECKOM Krnaccudmkaumm 6ones-
Helr 1 npobreM, CBA3aHHbIX CO 300POBLEM, MNaHUpyeTcs
BKIIIOHYEHMe AaHHOM HO30M0rM4eckon opmsl.

BB cBA3aH ¢ xapakTepHbIMY N3MEHEHNSAMN MUKPOBHOIO
6anaHca, ofjHako GOMbLUMHCTBOM aBTOPOB KIHOYEBbLIM MU-
KpOOpraHM3mMoM Mpu3HaeTcs, dakynstaTMBHO-aHa3pobHas
rpamnonoxutensHasa (BapnadenbHas) nanoyka Gardnerella
vaginalis, onpefensoLLasa Kak OCHOBHbIE MaTtoreHeTuyeckme
MexaHu3Mbl, Tak U cumnTomatuky BB [7—10]. BB HaxoguTca
B OOHOM psily C TPUXOMOHMA30M, FOHOpPEeen, KaHaUO030M
N OPYrMMU MHAEKLMOHHBIMWN 3a60NeBaHNSIMUN XXEHCKMX MO-
NOBLIX OPraHoB, MPU KOTOPbLIX OTMEYatoTCs NaTonorn4eckmne
6enn. OgHaKko B OTMYME OT BbILLIENEPEYNCIEHHbIX HO30-
norun 6B — ato gucbuoTtnyeckoe, a He BocnanuTensHoe
3abonesaHuve. MpeanonoXnTensHO 3TO CBA3LIBAIOT C TEM,
yto G. vaginalis onocpefoBaHHO UHIMBMPYET CUHTE3 NPOTU-
BOBOCMA/INTESIbHbIX LUTOKMHOB (MHTEPSIENKWHBI 7 1 9) 1 TeM
cambIM rnogasnseT BocnaneHue [11-13).

MonoBso#n nyTb nepepayu ﬁaxrepuanbuoro BaruHo3a

OnNnaeMmnonorniyeckne UCcnenoBaHUs MokKasbiBaloT
YCTON4YMBYIO CBA3b Mexay BB 1 cekcyanbHON aKTUBHOCTbIO
yenoseka. BB accouumnpoBaH ¢ 60MbLUMM KOIMYECTBOM
CceKcyarbHbIX MapTHEPOB U HEMOCTOSHHbIM UCMONb30BaHU-
eM npe3epBaTnBoB [14]; pexe unn BOBCE He BbiSBNSETCA
BB y XeHLMH He BegyLmnx MosioByto XU3Hb [15]. ITOT Xe
hakT OTMeYeH U B KNMHU4Yeckux PekomeHpauusax Poccuin-
CKOro obLiectBa OepMaTOBEHEPOSIOroB M KOCMETOSIOroB
no BegeHuto naumeHToB ¢ WIMIMM: BB BbiABNSOT npeu-
MYLLIECTBEHHO Y XXEHLLUMH, UMEIOLLMX aKTUBHYIO MOOBYO
XM3Hb CO CMEHOW MNOMOBbLIX NapTHepoB [16].

OTu [JaHHble NOOJAEPXUBAIOT aKTyalbHbIA  BOMPOC
0 BO3MOXHOCTHU nepepayn BB-accoummpoBaHHbIX 6akTepui
MOMoBbIM MYyTEM, KakK OT XXEHLLUMHbI K MyX4MHE N 06paTHO,
a TaKXe M OT XEHLUMHbI K XeHLUMHe. BonbLUMHCTBO Uccne-
Josartenen cornacHbl, 4To BB cBA3aH C cekcyanbHOW ak-
TUBHOCTbIO, OIHAKO MOKa HESICHO, CBA3AHO 1K 3TO C NPSIMOW
nepepayen BB-accoummpoBaHHbIX 6aKTepuin Mexay napt-
HepamMu UM C TeM, YTO CeKcyaribHas akTMBHOCTb BRUSIET
Ha KONMOHM3auMio 3almTHbiIMKM Bupamu Lactobacillus [17].
BB-accounnpoBaHHble MUKpOOpraHu3Mbl 6binn obHapyxe-
Hbl B BEHEYHOW 60p03[e MOI0OBOro YrieHa U B MoYe, Npuyem
WX BbISIBNEHNE 3aBUCUT OT CeKCyasnibHOW akTUBHOCTW U Hann-
YA 06pesaHns KparHer nNnoTn y My>x4yuH [18-20].

MHoro guckyccuin 6b1f10 NOCBALLEHO 3TMONOMMKN U MOo-
noBomy nyTn nepegaqv 6B, oco6eHHO Npu OTCYTCTBUM KOp-
pensumn 3aboneBaHus y MyX4uH, MOSTOMY MapTHepcKue
OTHOLLEeHM Mexay XeHwwmHamu (XKCXK) npepgoctasnsioT
YHUKamnbHY0 BO3MOXHOCTb U3YYnUTb BIUSHWE CEKCYalbHO-
ro noBefeHns U B3aMMOOTHoOLLEeHUN Ha BB 1 Mmnkpobuoty
Bnaranvuia XeHwuH. No HesacHbIM npuynHam BB ocobeH-
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HO 4YacTO BbISIBMAETCA CPEAM XEHLUMH, NPaKTUKYIOLLIMX CEKC
¢ XeHwuHamn (PKCXK), ¢ npumepHO pacnpoCTpaHeHHo-
cTbto 25-52% [21-27]. o paHHbIM MeTaaHanusa, Cekc
C napTHepLUen-XeHLUHOM yaBanean BeposiTHOCTb BB [22].
J.M. Marrazzo n coaBT. coobLumnu, 4to BB accouunmpoancs
C YBENMYeHeM Yuncna norosbIX NapTHEPOB U OCOBGEHHOCTS-
MW CeKcyasibHOro nosefeHus y xeHwmH KCXX) [21].
MojospeHne Ha BO3MOXHOCTb MOSIOBOrO MNyTU Mepe-
baun BB-accoummnpoBaHHbIX 6GakTepuil MOsSIBUNOCL rocse
BO3HVMKHOBEHUS peunamBoB BB y nponeyeHHbIX >XEHLUWH,
a Takxe y4alleHusi CryYaeB OCIIOXKHEHUI U HapyLLEHWIA pe-
NPOOYKTUBHON (DYHKLMM KaK Y XEHLLUMH, TaK U 'Y MyX4WH [26].
Mpy 3TOM psif UCCnenoBaHUA O6BSACHAET MOMOBOM NyTh Mne-
pepa4n BB-accoummnpoBaHHbIX 6aKTepuin HaMM4Ynem MUKpoo-
HbIX pe3epByapoB y MyX4uH. Tak, no aaHHeIM E.B. Jlunoson,
Y MY>XHYMH — MOCTOSIHHbBIX MOSIOBbIX NAPTHEPOB XXEHLLIMH C pe-
unamsupyom BB 6bin BbISBEH MarIOCUMMNTOMHbIN a3po6-
HO-aHa3pobHbIN H6anaHonocTuT (B 33,3%), 4YTO NoaTBEpPXAA-
€T BO3MOXHOCTb MOSIOBOrO NYTU MH(PULIMPOBAaHNSA XEHLLMH
OT MY>4MH [28]. Kpome TOro, Hanuuve ypetpura y My»4mH —
MONoBbIX NAPTHEPOB XeHLLUMH C floKa3aHHbIM BB oTmevaeTtca
psoom astopos [10, 29]. M.A. TomMb6epr 1 coasT. Takxe nog-
TBEPXAAT rMnotesy 0 BO3MOXHOCTU nepepaqn BB-acco-
LMMPOBaHHbIX MUKPOOPraHU3MOB BO BpeMsi MOSI0OBOro akra.
Mpy aTOM aBTOPLI AenatoT BbIBOA, YTO 06pe3aHve CHUXaeT
pUCK pa3BuUTUsA Y MY>UMH ypeTpuTa, ceasaHHoro ¢ BB [29].
Papn 3apy6exHbix aBToOpoB yTBEPXAAtoT, Y4TO peuvamns
BB nocne neveHuns 6b151 TECHO CBA3aH C NMOSIOBLIM KOHTaKTOM
C NOCTOSIHHbLIM MY>HY/1HOW (C HEOBPE3aHHOW KpanHen MoTbHo)
M C OTCYTCTBMEM WUCMOMb30BaHWS Npe3epBaTnBoB, YTO eLle
pa3 noaTsep>XXaaeT KOHLEMNLMIO O TOM, YTO BbipaBHMBaHWE re-
HUTaNbHON MUKPOBMOTLI TAKXXE MOXET NPONCXOAUTL B CEKCY-
anbHO aKTMBHbIX reTepocekcyasnbHbIxX napax [2—4, 10, 12, 27].

MukpoG6Hble 6uonneHku npu 6akTepuanbHOM BaruHo3se
Bonee 30 net Hasag 6binna chopmynmposaHa KoHLenums
MUKPOOBHbIX COOBLLECTB, MONMYHYMBLUMX Ha3BaHUE «BUOMMEH-
ku» (aHrn. — biofilms), koTopas siBnseTca ogHMM u3 Hambonee
Ba)KHbIX JOCTUXXEHUA MUKPOOWOMOrM 1 BOOGLLIE MEAULMHBI
nocnegHux net [31]. Tenepb y>xe AOCTOBEPHO YCTAHOBMEHO,
YTO B €CTECTBEHHbIX YCIIOBUSIX B OpraHu3mMe 4enoBeka Bce
MWKPOOPraHn3Mbl CYLLECTBYIOT HE Kak CaMOCTOATENbHble
1 N30MMPOBaHHBIE KIIETKW, & HAXOAATCH B COCTaBe BMOMIIEHOK
[31-34]. B opraHu3me 4enoBeka MUKPOOHble COOO6LLIECTBA
ob6pasyloT Bce npeActaBuUTENM HOPMasibHOM MUKPOnophbl
1 BO36yauTenn 6onesHen. dopmMUpoBaHME M pacnpocTpa-
HeHne OMOMMEHOK B OpraHM3Me UrpatroT BaXKHEWLLYH porb
B pas3BuTUM NaTonorn4eckoro npouecca [31-34].
YcTtaHoBneHo, 4to G. vaginalis dopmMupyeT Ha cnu-
31CTOW YPOreHUTanbHOro TpakTa MUKPOOHbIE GUMOMNMEHKM
(biofilms), npeacTaBnsoLLmMe COO0N COBOKYNHOCTb MUKPOO-
HbIX KNETOK, CBA3aHHbIX OAPYr C OPYroM C MOMOLLbIO BHe-
KnetoyHoro matpukca [7-9, 33]. buonneHkn npusHaroTca
cTaHAapTHOM OOPMON CyLLeCTBOBaHUSA MUKPOOPraHN3moB,
onpefensoLLen aare3vio K NoBepxHOCTH, pacrnpeneneHne
nuTaTenbHbIX BELLECTB U MeTabonnToB, Hannyne cpedcTs
NPOTMBOAENCTBMSA arpeccyBHbIM Cy6CTaHLMAM, BKOYas
aHTUBMOTUKN, NepeKkncb BoJopofa U ee aHTUMUKPOOHYIO
3awmty u T. A. [33]. B coctaBe 6MOMIEHKU MUKPOOPraHn3-
Mbl CMOCO6HbI U3MEHATb KOMNMEKTUBHOE noBefdeHve, amd-
depeHumaumio oTaenbHbIX KIETOK, Pperynupyemble 3KC-
npeccuern pasnnyHbIX FEHOB U MexaHu3mamu eHomeHa
“Quorum sensing” (LOCNOBHO — 4yBCTBO KBOpyma) [33].
BronneHka n3ameHsieT CBOMCTBa OTAENMbHbIX MUKpPOOpPra-
HN3MOB, (DOPMUPYIOLLINX ee, YTO CrIoCO6CTBYET Koonepauum
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6aKTepUin N HAKOMNMEHUIO NATOreHHbIX AN MaKpoopraH1ama
apdekToB. YcTaHOBNEHO, YTO 6MonneHku npyu EB coctosaT
npevMmyLLIeCcTBEeHHO 13 G. vaginalis, npu 3TOM Apyrue mu-
KpoopraHuamel, Hanpumep, Atopobium vaginae, Hepepko
o6HapyxuBarTcsa 1 cocTaBnaloT Ao 40% mMaccbl 6UONNEHKN
[12, 34]. 3HauuTenbHO pexe BbisBnsieMble npu BB 6akTe-
pvv nNpuHagnexar K pogam Bacteroides, Corynebacterium,
Lactobacillus, Ruminococcus, Streptococcus wn Veillonella
[11, 28, 35]. Tak kak umMeHHO G. vaginalis 9BNAeTCs OCHOB-
HbIM Y4aCTHMKOM U NepBOMNPUYMHON MOAO06HBLIX COOBLLIECTB
npwv BB, BNusHue Ha Hee NpU3HaeTCs BaXHEWLLNM acrnekToM
TepaneBTM4eckoro Bo3genctems. OnmcaHo, 4To B MOS06HbIX
6rornneHkax HaxoaaTCs HEeCKONMbKO PasfnyHbIX reHOTUNoB
G. vaginalis, 4To o6ecrnevnBaeT ein 60MbLUYIO XXN3HECTOCO6-
HOCTb W PE3NCTEHTHOCTbL K nposoanmMon Tepanuu [10-12].

McecnepoBaHus, nposefeHHble A. Swidsinski
N coaBT., y6eanTenbHO AeMOHCTPUPYIOT, YTO 6UonneHKa
G. vaginalis, koTopas xapaktepHa ans BB, Takxe Mmo-
XeT nopaxartb 3HaYUTENbHYI YacTb CeKCyalnbHO aKTUB-
HOro HaceneHus, Kak >XXeHLUWH, TaK U MyX4YMH C ofuHa-
KOBOW 4acTOTOMW, NepefaBasicb nonosbiM nytem [11, 13].
Ins o6o03Ha4eHns Bo36yauTens BB B 2010 r. A. Swidsinski
N coasT. Npeanoxunu tTepmuH Gardnerella genitalis [11].
B HacToslwee Bpems 6narofaps ero Hay4yHbiM pa6otam
Bua Gardnerella vaginalis pa3geneH Ha Tpy camoCTos-
TenbHbIX BUAA C pa3fMyHoM NaToreHHoCTbIo, a Haubonee
arpeccvBHas pa3HOBMAHOCTb Ha3BaHa B €ro 4ectb —
Gardnerella swidsinskii [13].

W xoTts nocne packpbitus ponu G. vaginalis MHorue Bo-
npockl 0 NONOBOM MyTW Nepefadn BB 6binn cHATLI, cnepyeT
npu3HaTb, YTO OKOHYaTensLHO nNpobnemMa nartoreHesa u neve-
Hus BB elle He pelueHa. B cBA3N ¢ 3TUM BO3HUKaET HEO6XO-
OVMOCTb 06CYX[EHWs1 HOBOro TepMmnHa — HarnpumMep, «6uo-
MAeHOYHbIA rapgHepennes» (MPUMEHUTENbHO K My>XYMHaM
N XEHLLIMHAM), KOTOPbIN 605ee TOYHO OTPaXKaeT CyTb AaHHOW
npo6nemMbl. [aHHbIn TEepMUH npensfiaraeTcs MCrosb30BaTth
He B Ka4yecTBe AvarHosa, a Ans YTOYHEeHUs NMoHUMaHus No-
KarnbHbIX MPOLECCOB Ha CNN3MUCTON MPW STOM HO30MOIMMU C yye-
TOM BO3MOXHOrO NonoBoro nytu nepefa4un BB, B yacTHOCTU
OT XEHLUMHBbI K MyX4uHe. B npexHen TpakTOBKe MOHATUE
«BarMHO3» He MOXET noapasymesaTb MonoBou NyTs Nepepa-
un. Gardnerella vaginalis — OCHOBHOW y4aCTHUK 1 nepsonpu-
Y/Ha HOPMMPOBaHUA MOMMMUKPOBHBIX coobLuecTs npu BB,
a Takxe rnasHbI hakTop, obecrne4mnsatoLLmiA Monosom nyTb
nepefa4n BB-accoummpoBaHHbIX MUKPOOPraHN3MOB.

Takum o6paszom, npuynvHon passutua BB asnsetca
hopMupoBaHne MNONMMMUKPOOHOW rapaHepennesHon 6umo-
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NNEHKN, BCE KOMMOHEHTbI KOTOPOW NepeHOCATCS LeNIMKOM,
B TOM 4MCIle U BO BPEMS CEKCYaSlbHOrO KOHTaKTa.

B coctaBe 6MONNEHOK MUKPOOPraHu3mbl ob6pe-
TalT HOBble CBOWCTBA, BKMOYalLMe 3Ha4uUTenbHoe
CHUXEHUEe 4YyBCTBUTENbHOCTU K 3TUOTPOMHOW Tepanuu
BB-accoumnpoBaHHbIX 6akTepuid. BaXHO OTMeTuTb,
4YTO 6MOrNeHKoobpasoBaHne — ofHa U3 NPUYUH aHTK-
6NOTUKOPE3UCTEHTHOCTH, HU3KOM 3DEKTUBHOCTU Tepa-
nuu v peungmeos BB [33]. [Ing npakTuyeckon MeanumHbl
OCOBGEHHO BaXKHO, 4YTO HGaKTepuu B OGUOMNNEHKAX UMEKT
NOBbILEHHYI0 BbIXXMBAaEMOCTb B NPUCYTCTBUU arpeccuB-
HbIX BELLECTB, (0aKTOPOB MMMYHHOM 3aLUUTbl 1 @aHTUOUO-
TnkoB. CyulecTBoBaHne 6akTepuii BHYTPU M30NMPOBaH-
HbIX 6MOMNNIEHOK o6ecrneymBaeT UM MHOMO NPeMMyLLECTB
NnO CpPaBHEHUIO C W30MUPOBAHHbLIMKU KfeTkamu. Tak
Kak MUKpOObl B 6MOMNNEeHKax pe3uCcTeHTHbl K MHOrokpart-
HO yBENW4YeHHbIM O003aM aHTMbakKTepuanbHbIX CPeAcTs,
npennoxeHsl N nccnegyroTca pasHoobpasHbie BapuaHThI
BO3JENCTBUA, OKasblBawoLWMe BUSHWE Ha OTAeSNbHble
KOMMOHEHTbI 6MONNEHOK AfA NPeofofieHUs Pe3nCTEHT-
HOCTU: pa3Hoo6pasHble KoMBUHauuu aHTubakTepuans-
HbIX NpenapaTos [36], aHTucenTnkos [36—37], opraHun4e-
cknx knenot [38—40], conent meTannoB [41], MUKPOGHbIX
MeTabonutoB, 6akTepuodaros [42—-44] n epmMeHTOB
pasnuyHoro npoucxoxpeHus [45—48]. MNepcnekTUBHbIMK
NpU3HaKTCHA cnocobbl BO3AENCTBUS HA KOMMOHEHTbI Ma-
TpUKca, CUrHansHble Monekyrsbl, hakTopbl agreaunn [29].

3aknioyenue

OfHUM 13 OMCKYCCMOHHBIX BOMPOCOB [0 CErofHsALLIHe-
ro MOMeHTa OCTaeTcsl BO3MOXHOCTb MOMOBOro NyTW nepe-
daun BB (BB-accounnpoBaHHbIx 6akTepuit). Mpn aTom BB
He XapaKTepusyeTcs Hanuynem onpeneneHHoro MMKpoop-
raHu3ma, a siBngeTcs pesynsraToM obpasoBaHua 6akTepu-
anbHOM BGUOMMEHKU Ha aNuUTeNun BRaranuiia nunm KkpamnHem
nnotu. Gardnerella vaginalis — OCHOBHOW y4aCTHUK U nep-
BOMpuYMHa hopMMpoBaHusa NOQO6HbIX coobLLecTs npu BB.
BuonneHkoo6bpasoBaHMe — ofHa U3 MPUYUH aHTUOMO-
TUKOPE3UCTEHTHOCTU, HU3KOW 3PPEKTUBHOCTU Tepanum
u peungmsos EB. B HacTosllee Bpemsa BB noka octaetcs
HepelleHHON WHMEKUMOHHOM Npo6remMon, AN KOTOPOW
He YCTaHOBSIEHbl HW MOSHbIA CNEKTP MWUKPOOPraHU3MOB,
y4acTBYIOLLMX B pa3sutum BB, H1 TOYHbIE MEXaHU3MbI pas-
BUTWSA 3TOro 3ab6oneBaHns, a 4OKa3aHHOCTb NOSI0BOro nNyTn
nepega4v o cux nop He npusHaHa. Bce atn hakTbl Tpe-
6yoT danbHenLnX UCccnegoBaHuUm U OCTaBASIOT MPOCTOP
ans guckycewid. |l

Jiutepartypa/References

1. Allsworth JE, Peipert JF. Prevalence of bacterial vaginosis:
2001-2004 National Health and Nutrition Examination Survey data. Obstet
Gynecol. 2007;109(1):114-120. doi: 10.1097/01.A0G.0000247627.84791.91

2. Bradshaw CS, Walker J, Fairley CK, Chen MY, Tabrizi SN,
Donovan B, et al. Prevalent and incident bacterial vaginosis are associated
with sexual and contraceptive behaviours in young Australian women. PLoS
One. 2013;8(3):¢57688. doi: 10.1371/journal.pone.0057688

3. Hillier SL, Nugent RP, Eschenbach DA, Krohn MA, Gibbs RS,
Martin DH, et al. Association between bacterial vaginosis and preterm
delivery of a low-birth-weight infant. The Vaginal Infections and

T. 98, Ne1, 2022

Prematurity Study Group. N Engl J Med. 1995;333(26):1737-1742.
doi: 10.1056/NEJM199512283332604

4. Taha TE, Hoover DR, Dallabetta GA, Kumwenda NI, Mtimavalye LA,
Yang LP, et al. Bacterial vaginosis and disturbances of vaginal flora:
association with increased acquisition of HIV. AIDS. 1998;12(13):1699—
1706. doi: 10.1097/00002030-199813000-00019

5. Cohen CR, Lingappa JR, Baeten JM, Ngayo MO, Spiegel CA,
Hong T, et al. Bacterial vaginosis associated with increased risk of female-
to-male HIV-1 transmission: a prospective cohort analysis among African
couples. PLoS Med. 2012;9(6):61001251. doi: 10.1371/journal.pmed.1001251

BecTHuk gepmaTonoruu n BeHeponorun. 2022;98(1):13-18 M
Vestnik Dermatologii i Venerologii. 2022;98(1):13-18 M



OB30P JINTEPATYPbI / REVIEW

6. Jlnosa E.B., Pan3uHckuit B.E. baktepuanbHblid BarnHo3: BCerga auc-
kyccun. Status Praesens. 2012;2(8):26-35. [Lipova EV, Radzinsky VE. Bacterial
vaginosis: always controversial. Status Praesens. 2012;2(8):26-35 (In Russ.)]

7. Anderson MR., Klink K, Cohrssen A. Evaluation of vaginal
complaints. JAMA. 2004;291(11):1368-1379.

8. Muzny CA, Schwebke JR. Suspected heterosexual transmission
of bacterial vaginosis without seminal fluid exposure. Sex Transm Dis.
2014;41(1):58-60. doi: 10.1097/0LQ.0000000000000057

9. XpsHud AA., PewetHukos 0.B. bakTepuanbHblil BarvHo3: Ho-
BblE MPE/ICTABAEHUS O MUKDOOHOM BMOCOLUMYME W BO3MOXHOCTA JIEYEHNS.
MenuuuHckuii coset. 2014;17:128-133. [Khryanin AA, Reshetnikov QV.
Bacterial vaginosis. new concepts of microbial biological environment and
treatment options. Medical Council. 2014;17:128-133 (In Russ.)]

10. Gillet E, Meys JF, Verstraelen H, Verhelst R, De Sutter P,
Temmerman M, et al. Association between bacterial vaginosis and cervical
intraepithelial neoplasia: systematic review and meta-analysis. PLoS One.
2012;7(10):e45201. doi: 10.1371/journal.pone.0045201.

11. Swidsinski A, Doerffel Y, Loening-Baucke V, Swidsinski S,
Verstraglen H, Vaneechoutte M, et al. Gardnerella biofilm involves
females and males and is transmitted sexually. Gynecol Obstet Invest.
2010;70(4):256-263. doi: 10.1159/000314015

12. Patterson JL, Stull-Lane A, Girerd PH, Jefferson KK. 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(Pt2):392-399.
doi: 10.1099/mic.0.034280-0

13. Swidsinski A, Loening-Baucke V, Mendling W, Dorffel Y,
Schilling J, Halwani Z, Jiang XF, Verstraelen H, Swidsinski S. Infection
through structured polymicrobial Gardnerella biofilms (StPM-GB). Histol
Histopathol. 2014;29(5):567-587. doi: 10.14670/HH-29.10.567

14. Fethers KA, Fairley CK, Hocking JS, Gurrin LC, Bradshaw CS.
Sexual risk factors and bacterial vaginosis: a systematic review and meta-
analysis. Clin Infect Dis. 2008;47(11):1426-1435. doi: 10.1086/592974

15. Fethers KA, Fairley CK, Morton A, Hocking JS, Hopkins C,
Kennedy LJ, Fehler G, Bradshaw CS. Early sexual experiences and risk
factors for bacterial vaginosis. J Infect Dis. 2009;200(11):1662—1670.
doi: 10.1086/648092

16. QefeparnbHble  KMMHUYECKME  PEKOMEHaLK.  [lepmatoBeHeponorus
2015: BonesHn koxu. ViHdekumm, nepeaBaemble MOMOBLIM NyTeM. 5-& W34,
nepepad. u gon. M.: lenosoit akcnpece, 2016. 768. [Federal clinical guidelines.
Dermatovenereology 2015 Skin diseases. Sexually transmitted infections. 5th
ed., Rev. and add. Moscow: Business Express. 2016:768 (In Russ.)]

17. Mitchell C, Manhart LE, Thomas KK, Agnew K, Marrazzo JM. Effect
of sexual activity on vaginal colonization with hydrogen peroxide-producing
lactobacilli and Gardnerella vaginalis. Sex Transm Dis. 2011;38(12):1137—
1144. doi: 10.1097/0LQ.0b013e31822¢6121

18. Nelson DE, Dong Q, Van der Pol B, Toh E, Fan B, Katz BP, et al.
Bacterial communities of the coronal sulcus and distal urethra of adolescent
males. PLoS One. 2012;7(5):€36298. doi: 10.1371/journal.pone.0036298

19. Price LB, Liu CM, Johnson KE, Aziz M, Lau MK, Bowers J, et al.
The effects of circumcision on the penis microbiome. PLoS One. 2010 Jan
6;5(1):68422. doi: 10.1371/journal.pone.0008422

20. Smart S, Singal A, Mindel A. Social and sexual risk factors for
bacterial vaginosis. Sex Transm Infect. 2004;80(1):58-62.
doi: 10.1136/sti.2003.004978

21. Marrazzo JM, Thomas KK, Agnew K, Ringwood K. Prevalence and
risks for bacterial vaginosis in women who have sex with women. Sex
Transm Dis. 2010;37(5):335-339.

22.Berger BJ, Kolton S, Zenilman JM, Cummings MC, Feldman J,
McCormack WM. Bacterial vaginosis in lesbians: a sexually transmitted
disease. Clin Infect Dis. 1995;21(6):1402—1405.
doi: 10.1093/clinids/21.6.1402

23.Bailey JV, Farquhar C, Owen C. Bacterial vaginosis in lesbians
and bisexual women. Sex Transm Dis. 2004;31(11):691-694.
doi: 10.1097/01.0lq.0000143093.70899.68

Il BecTHuk gepmaTonorumn n BeHeponorun. 2022;98(1):13-18
B Vestnik Dermatologii i Venerologii. 2022;98(1):13-18

417

24 Fethers K, Marks C, Mindel A, Estcourt CS. Sexually transmitted
infections and risk behaviours in women who have sex with women. Sex
Transm Infect. 2000;76(5):345-349. doi: 10.1136/sti.76.5.345

25.Evans AL, Scally AJ, Wellard SJ, Wilson JD. Prevalence of
bacterial vaginosis in lesbians and heterosexual women in a community
setting. Sex Transm Infect. 2007;83:470-475.

26. Schwebke JR, Rivers C, Lee J. Prevalence of Gardnerella vaginalis
in male sexual partners of women with and without bacterial vaginosis. Sex
Transm Dis. 2009;36(2):92-94. doi: 10.1097/0LQ.0b013e3181886727

27.Forcey DS, Vodstrcil LA, Hocking JS, Fairley CK, Law M,
McNair RP, et al. Factors Associated with Bacterial Vaginosis among
Women Who Have Sex with Women: A Systematic Review. PLoS one.
2015;10(12):20141905. doi: 10.1371/journal.pone.0141905

28. Junosa E.B. [IUCKYCCUOHHbIE BOMPOCHI GAKTEPUANBHOMO BarMHO3a:
B3rnan nepmaroseHeponora. [oktop.Py. 2015;1(102):30-34. [Lipova EV.
Controversial issues in bacterial vaginosis: opinion of dermatologist/
venereologist. Doctor.ru. 2015;1(102):30-34 (In Russ.)]

29. Tombepr M.A., Kum .1, TywuH A.E. Knunudeckine 0cobeHHOCTH
HErOHOKOKKOBOrO YPETPUTA Y MYXKYMH, acCOLUMUPOBAHHOTO C  HalM4ueMm
0aKTepUANbHOr0 BarMHO3a Yy WX MONOBbIX MApTHepLW. KnuHuyeckas fep-
maronorus 1 BeHeponorus. 2020;19(6):836-845. [Gomberg MA, Kim DG,
Guschin AE. Clinical features of nongonococcal urethritis in men associated
with the presence of bacterial vaginosis in their sexual partners. Rus J Clin
Dermatol Venereol. 2020;19(6):836-845 (In Russ.)]
doi: 10.17116/klinderma202019061836

30. Xpstun AA., KHoppurr T.H). CoBpemeHHble MpeacTaBneHus o
bakTepuansHom BaruHose. TnHekonorus. 2021;23(1):37—42. [Khryanin AA,
Knorring GYu. Modern understanding of bacterial vaginosis. Gynecology.
2021;23(1):37-42 (In Russ.)] doi: 10.26442/20795696.2021.1.200680

31. Stoodley P, Sauer K, Davies DG, Costerton J. W. Biofilms as
complex differentiated communities. Annual Review of Microbiology,
2002.56:187-209.

32. Costerton JW, Stewart PS, Greenberg EP. Bacterial biofilms: a
common cause of persistent infections. Science. 1999;284(5418):1318—
1322. doi: 10.1126/science.284.5418.1318

33. XpsnH AA., KHoppurr T.H). CoBpemeHHble MpeacTaBneHus o
6ronnexkax MukpoopraHnamos. Mapmareka. 2020;6:34—42. [Khryanin AA,
Knorring GYu. Modern concepts of microbial biofilms. Pharmateca. 2020;6:
34-42 (In Russ.)].

34.Muzny CA, Schwebke JR. Gardnerella vaginalis: Still a Prime
Suspect in the Pathogenesis of Bacterial Vaginosis. Curr Infect Dis Rep.
2013;15(2):130-135. doi: 10.1007/s11908-013-0318-4

35. Paul M, Leibovici L. Combination antimicrobial treatment versus
monotherapy: the contribution of meta-analyses. Infect Dis Clin North Am.
2009;23(2):277-293. doi: 10.1016/j.idc.2009.01.004

36. Davies D. Understanding biofilm resistance to antibacterial agents.
Nat Rev Drug Discov. 2003;2:114-122. doi: 10.1038/nrd1008

37.Yekynaes M.B. Bo3zeicTaue pasnmnyHbIX XUMUYECKIAX W GUonoru-
YECKNX (DaKTOPOB HAa OMONMEHKN YCNOBHO-NATOrEHHbIX MIKPOOPraHN3MOB.
Hayka. 2019;8(33):79-88. [Chekulaev MV Influence of various chemical
and biological factors on biofilms of opportunistic microorganisms. Science.
2019;8(33):79-88 (In Russ.)]

38. Konomotiugsa T.H. OnbiT npumeHeHns npenapara [eKCUKOH B Te-
panui  CMEWaHHbIX  OAKTEPUanbHO-TPUOKOBBIX — MH(EKUMA  BRaranmuia.
HoBble TexHomorn B OXpaHe PenpoAyKTMBHOMO 370poBbst: Marepuans
PErvoHanbHOM Hay4HO-MPAKTUYECKOA KoHdepeHunu. [lepmb, 2003;60-61.
[Kolomoitseva TN. Experience of using the drug Geksikon in the treatment
of mixed bacterial and fungal infections of the vagina. New technologies in
the protection of reproductive health: Materials of the regional scientific and
practical conference. Perm. 2003:60-61 (In Russ.)]

39. Knpa E.®., Mpunenckas B.H, Koctasa M.H., lamuposa E.B., [los-
netxaHoBa J.P., [ywkuHa EA., v ap. CoBpemeHHble MOAXOfb! K BbIGOpY
npenapara NOKaNnbHOrO [AEiACTBIS B Tepanui OakTepUanbHOro BarvHo3a.
AxywepctBo 1 runekonorus. 2012;7:59-67. [Kira EF, Prilepskaya VN,
Kostava MN, Gamirova EV, Dovlethanova JeR, Dushkina EA, et al. Modemn

Vol. 98, Iss. 1, 2022



18\

approaches to the choice of a local drug in the treatment of bacterial
vaginosis. Obstetrics and gynecology. 2012;7:59-67 (In Russ.)]

40. Milani M, Barcellona E, Agnello A. Efficacy of the combination of 2
g oral tinidazole and acidic buffering vaginal gel in comparison with vaginal
clindamycin alone in bacterial vaginosis: a randomized, investigator-blinded,
controlled trial. Eur J Obstet Gynecol Reprod Biol. 2003;109(1).67-71.
doi: 10.1016/s0301-2115(02)00478-5

41. Campanac C, Pineau L, Payard A, Baziard-Mouysset G, Roques C.
Interactions between biocide cationic agents and bacterial biofilms.
Antimicrob Agents Chemother. 2002;46(5):1469-1474.
doi: 10.1128/AAC.46.5.1469-1474.2002

42.Monbirad 0.A., Habwxesa AH., Bopowwunosa H.H. Bnustue kom-
nosuumn  NuUTYecKUX  Gaktepuodaros P. aeruginosa Ha (pOpMUPOBaHUE
11 paspylLeHIe BakTepuanbHbIX BMONNEHOK. INUAEMUONONUS 1 BaKUMHOMPO-
(unaktuka. 2018;17(4):20-25. [Polygach OA, Dabizheva AN, Voroshilova
NN. Influence of the composition of P. aeruginosa lytic bacteriophages
on the formation and destruction of bacterial biofilms. Epidemiology and
Vaccine Prevention. 2018;17(4):20-25 (In Russ.)]

43. Mapkos A.A., TumoxuHa T.X., MapomoBa SA.M. 3kcnepumeHTans-
Hoe 000CHOBaHME NpUMeHeHWs 3k3omeTabonuTos bifidobacterium  bifidum
AN MpefoTBpalleHnst  BronneHkoo6pasoBaHis Ha MOBEPXHOCTM TUTAHO-
BbIX MMIAHTATOB C MOPUCTbIM MOKPbITUEM. MeauumHckas Hayka 1 obpa-
3o0BaHue Ypana. 2018;19(1[93]):153-156. [Markov AA, Timokhina TKh,
Paromova Yal. Experimental substantiation of the use of bifidobacterium
bifidum exometabolites to prevent biofilm formation on the surface of
titanium implants with a porous coating. Medical science and education of
the Urals. 2018;19(1[93]):153-156 (In Russ.)]

44 Landlinger C, Tisakova L, Oberbauer V, Schwebs T, Muhammad A,
Latka A, et al. Engineered Phage Endolysin Eliminates Gardnerella Biofilm

OB30P JINTEPATYPbI / REVIEW

without Damaging Beneficial Bacteria in Bacterial Vaginosis Ex Vivo.
Pathogens. 2021;10(1):54. doi: 10.3390/pathogens10010054

45.Tey, B.B., KxoppuHr T.H0., AptemeHko H.K., 3acnasckas H.B.,
Aptemenko K.J1. BnusHue 3k30reHHbIX NPOTEONUTUHECKUX (DEPMEHTOB HA
baktepum. AHTMOMOTAKM 1 xumuoTepanus. 2004;49(12):9-13. [Tec WV,
Knorring GJu, Artemenko NK, Zaslavskaja NV, Artemenko KL. Impact of
exogenic proteolytic enzymes on bacteria. Antibiotics and Chemotherapy.
2004;49(12):9-13 (In Russ.)]

46. Tey B.B., Apremenko H.K., 3acnasckas H.B., Aptemenko KJI.,
Kroppurr 1., Teu B.B. w ap. BnnsaHue 3K30rEHHbIX MPOTEOMMTUHECKMX
(DEPMEHTOB Ha MEPEfiady MNasMUAHbIX FEHOB B CMELIAHHbIX GaKTepuanbHbIx
bronneHkax. Autbuotukn u xummotepanns. 2009;54(9-10):3-5. [Tec WV,
Artemenko NK, Zaslavskaja NV, Artemenko KL, Knorring GJu, Tec WV, et al.
Effect of exogenic proteolytic enzymes on transfer of plasmid genes in mixed
bacterial biofilms. Antibiotics & Chemotherapy. 2009;54(9-10):3-5 (In Russ.)]

47 Nahar S, Mizan MFR, Ha AJ, Ha SD. Advances and Future
Prospects of Enzyme-Based Biofilm Prevention Approaches in the
Food Industry. Compr Rev Food Sci Food Saf. 2018;17(6):1484—1502.
doi: 10.1111/1541-4337.12382

48. obpoxotopa  10.3., Ounaroea J1A, TpuuwH WM. Pesynsra-
Tbl MPUMEHEHS GOBMMANypOHIAA3bl A30KCUMEPA B KOMMIEKCHOA Tepanun
BOCMANMTENbHBIX  3a00NEBaHNiA OpraHoB Manoro Tasa. PMPK. 2018;26(2—
1):19-22. [Dobrokhotova YuE, Filatova LA, Grishin II. Results of the use of
bovhyaluronidase azoxymer in the complex therapy of inflammatory diseases of
the pelvic organs. Russian Medical Journal. 2018;26(2—1):19-22 (In Russ.)]

49. Mechanisms of biofilm formation in Staphylococcus epidermidis
and Staphylococcus aureus: functional molecules, regulatory circuits,
and adaptive responses. Int J Med Microbiol. 2004;294(2-3):203-212.
doi: 10.1016/j.ijmm.2004.06.015

YyacTue aBTOPOB: BCe aBTOPbI HECYT OTBETCTBEHHOCTb 3@ COMEPXAHUE W LIENOCTHOCTL BCEIA CTaTbit. Pa3paboTka KOHLENUMN CTaTblh — XpsiHiH AA.,
Knoppurr T10.; Hanucanve Tekcta — XpsHud A.A., KHoppuhr T.H0.; cornacoBanme coagpxaHus u (DUHanbHoe peaakTupoBaHine — XpsHuH AA.

Authors' participation: all authors: approval of the final version of the article, responsibility for the integrity of all parts of the article. Concept and
design of the study — Aleksey A. Khryanin, German Yu. Knorring; collection and processing of material — Aleksey A. Khryanin, German Yu. Knorring.
Text writing — Aleksey A. Khryanin, German Yu. Knorring; editing — Aleksey A. Khryanin.

Wuthopmauus 06 asTopax

*XpsaunH  Anekceir AnekceeBMd — [.M.H., Npodheccop;

agpec: Poccus, 630091, r.
ORCID iD: https://orcid.org/0000-0001-9248-8303; e-mail: khryanin@mail.ru

Hosocnbupek, KpacHbid  nmp-1, 4. 52

Kxoppuur Fepman HOpbeBud — k.m.H., aouent; ORCID iD: https://orcid.org/0000-0003-4391-2889; e-mail: knorring@mail.ru

Information about the authors

*Aleksey A. Khryanin — MD, Dr. Sci. (Med.), Professor;

address: 52 Krasniy prospect, 630091, Novosibirsk, Russia;

ORCID iD: https://orcid.org/0000-0001-9248-8303; e-mail: khryanin@mail.ru
German Yu. Knorring — MD, Cand. Sci. (Med.), assistant professor; ORCID iD: https://orcid.org/0000-0003-4391-2889; e-mail: knorring@mail.ru

Cratbs noctynuna B peakumo: 19.02.2021
Mpunsta K ny6nukaumn: 25.10.2021
[ara ny6nukauun: 20.02.2022

T. 98, Ne1, 2022

Submitted: 19.02.2021
Accepted: 25.10.2021
Published: 20.02.2022

BecTHuk gepmaTonoruu n BeHeponorun. 2022;98(1):13-18 M
Vestnik Dermatologii i Venerologii. 2022;98(1):13-18 M



