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Pe3tome. I]ens. BrissBUTH 0COOCHHOCTH MUKPOOMOIIEHO3a IEPBUKAIBHOTO KaHajla ¢ BUJOBOW WACHTH(HKALIUEH JaK-
ToOakTepuil y xeHmuH ¢ BITU-accormupoBaHHBIMU TUIOCKOKJIETOYHBIMU HHTPAdUTEINATBHBIMU TIOPaKEHUSIMH [IEH-
K1 MaTku. Mamepuanst u memoost. IlpoeneHo obcnenoBanne 80 MaMEHTOK PENPOAYKTUBHOTO Bo3pacTta ¢ BITY-
ACCOIMUPOBAHHBIMH IIJIOCKOKIETOUHBIMU HHTPAdTHTEIHATLHBIMU MTOPKEHUSIMH TIeiiku MaTkH (SIL), He momydyaBmmx
Ha MOMEHT O0CIIe/IOBaHMS MECTHBIC M CUCTEMHbIe aHTHOAKTepHuaabHble npemnaparsl. [lo pesynpraram mopdorucromo-
THYECKOTO MCCIICIOBAHNSI OMONTATOB IIEHKN MAaTKHU JaHHask Koropra OOJIbHBIX Obla pa3zeneHa Ha aBe rpynmnsl. B 1-1o
rpynmny BimrodeHsl 40 narpentok ¢ CIN II u CIN I, 94To cooTBETCTBYET IIOCKOKJIETOUHBIM HHTPAdIUTEIHAIbHBIM 10-
paxenusm Beicokoii ctenieru (HSIL), 2-t0 — 40 mammmentok ¢ CIN [, 9T0 COOTBETCTBYET MIIOCKOKIETOYHBIM HHTPASIIUTE-
TUATHHBIM TTopakeHusM Hu3koi cteneHu (LSIL). ['pymmy cpaBuenus (3-10) cocraBmin 30 KIMHIYECKH 3T0POBBIX KEH-
uH. Beem manmeHTKaM OBUTO BBITIOJTHEHO IMUTOJIOTHYECKOE MCCIIENOBAHNE «OKUIKOCTHBIM METOAOMY TI0 TEXHOJIOTHUU
BD SurePath, reHoTunupoBanne Bupyca manuuioMbl 4eJI0BeKa METOIOM MTOJTMMEpa3Hol 1ienHo# peakiuu (6, 11, 16, 18,
31,33, 35,39,45,51,52, 56, 58, 59), KynbTypallbHOE HCCIIEIOBAHUS MUKPOOUOIICHO3a [IEPBUKAIILHOTO KaHaja (METOI0M
MALDI — TOF macc-cniektpometpus, B ananuzatope VITEKMS), pacumpennas xonbnockonus. 3akarouenue. Ycra-
HOBJIEHO, YTO Yy BceX ykeHIMH ¢ BITY-acconumpoBaHHBIME TI0CKOKJIETOYHBIMU HHTPASMTUTENHATBHBIMH TOPAKEHUSIMHU
meHKH MaTKu MAKpodIIopa IepBUKaILHOTO KaHajla XxapakTepusyeTcs HanmnaueM Gardnerella vaginalis, a Taxke CHIKe-
HUEM YacTOTHl OOHAPYKEHHS ¥ KOJIMYECTBA JIAKTOOAIMIII, C TIPUCYTCTBUEM (haKyasTaTHBHOTO aHa’poOa Lactobacillus
iners. B cTpyKType yCIOBHO-IaTOTEHHOW MUKPOQIOPH MPOAEMOHCTPUPOBAHO Npeodnananue Enterococcus faecalis u
Escherichia coli mpu HSIL, B To Bpems kak miist LSIL — npencraButesneil rpyniibl SHTEPOKOKKOB.
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HOTO TpakTa xeHUMH ¢ BITY-accomupoBaHHBIMHU IJIOCKOKJIETOUHBIMU HHTPA3IUTEINAIBHBIMU MOPAKEHUSIMU IICHKU
marku. http://vestnikural.ru/article/1141. [DnexrponHblii pecypc] BecTHHK ypaiabckoll MEIUIIMHCKON aKaJeMHYeCKOH
Hayku. 2020, Tom 17, Ne3, c¢. 221-232, DOI: 10.22138/2500-0918-2020-17-3-221-232

B TedeHue yxe He OJHOTO ACCATHUIICTHS IUNIOCKOKJIETOUHBIC MHTPA3IUTEINAIbHBIC TOPAKEHHS IISHKH MAaTKU SIBJISIOT-
Cs1 JIOBOJIBHO PaclpOCTPaHEHHOM maronoruei, 3auumMas 10 38,8% B CTpyKType TMHEKOJIOTHYecKuX 3aboneBanui [1, 2,
3], mpu 5TOM, COIIACHO O(HUUINATBEHBIM JAaHHBIM, YaCTOTA IUIOCKOKIETOYHBIX HHTPAIUTENHATBHBIX TOPAKEHUH HIU3KOH
cTerneHu koneoercs B npeaenax 1,5-7,7%, eicokoit — 0,4-1,5% B 3aBUCUMOCTH OT monyJisiuuu [3, 4, 5].

HeocrnopumMbiM siBisieTcst (hakT BBICOKOTO pucka mporpeccupoBanusi SIL ¢ paspuruem paka meiiku matku (PIIM),
3aboeBacMOCTh KOTOPBIM B Poccuiickoit deneparuu o coctosuuto Ha 2018 1. coctaBmsier 124 ciygas va 100 TrIC.
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Obuwas namonozus

YKEHILUH B CTPYKType OHKonarojoruu. [Ipu aToM cpenHeroqoBoi TeMn npupocta 3a nocieanee necarunerue — 2,06%,
B TO BpeMsl Kak rokasatenu cMepTHocTH — 8,13 Ha 100 ThIc. *KEHIIUH B IOfl, C perucTpalueil MakcuMaibHBIX ITOKa3a-
Teneit B Bo3pacte 15-39 net [6]. Takum 06paszom, B HacTosIIEEe BpeMs MUK 3aboneBaeMocTH He Toabko SIL, Ho 1 PIIIM
IIPUXOUTCS HA PEIIPOLYKTUBHBIN BO3PACT, IEMOHCTPHUPYS TEHACHLMIO K «OMOJIOKECHUIO.

HaxkoruieHHbIe 1aHHBIE TIO3BOJISIIOT YTBEPXKAATh, YTO OCHOBHAS pojb B pa3BuTuu SIL 1 nanee ux oHkorpanchopma-
LM, IPUHAUICKUT BUpYCY nanwiiomsl yesnoseka (BIIY) [7, 8, 9]. [Ipu sToM nokazareian MUPOBOI CTaTUCTUKU CBHIE-
TENBCTBYIOT, UTO 9% Bcex HOBBIX ciaydaeB PILIM y xeHmuH cBs3ansl uMeHHo ¢ BITU-undexuueii [10, 11].

CrnenyeTt y4nuThIBaTh, YTO OHKOTeHHBIN noTeHIuan BIIY peanusyercs auiis npyu HaJIMYUH ONPEICIICHHBIX YCIOBUI B
opranu3me. [Ipu 3ToM B posii KOH(payHJMHI'a MOTYT BBICTYIIATh KaK COMAaTHYeCKHe, TAK 1 MIMMYHOJOTHYECKHUE MPE/IH-
KTOPBI, CIOCOOCTBYIOIINE U3MEHEHUIO KIIETOYHON CTPYKTYPBI LIEPBUKAIBHOTO sruresus [12].

OpnHaxko, B IMTepaType UMEIoTcs AaHHble, 4To Kpome BIIY B pazBuTuu npenpaxa u paxa MICHKH MaTKH JIeXkKar TUIep-
IJIACTUYECKUE MPOLECCH! B IIEPBUKAIILHOM SIUTENNHN, TOPMOKEHUE WIN CHUKEHNE aKTHBHOCTH MPOIIECCOB aNoNTO3a,
AMUTEHETHYECKHUE MYTaIlUU U qUcOaIaHc MEeTaboIUTOB 3CTporeHos [ 13, 14].

B 7011 CBSI3M HEMAJIOBAXHBIMU SIBIIIIOTCS JAHHBIE JIUTEPATYPhI, CBUIETEIHCTBYIONINE O TECHOM CBA3M XPOHHUYECKOTO
BOCMAJICHHUS MIEWKH MAaTK{, BHE 3aBUCHMOCTH OT BHPYCHOM MM OaKTepHAIbHON MPUPOJIBI, C Pa3BUTHEM M OHKOTpPAHC-
dhopmanmeii SIL [15, 16, 17, 18]. B pe3yasrare 3T0ro BO3HUKAET JIOKAJIbHAS TKAaHEBAs THIIOKCHS, IPHBOIAIIAS K (op-
MHUPOBAHHUIO OKCUAATHBHOTO CTPECCa, BBI3BIBASI TEM CaMbIM 3aIlyCK SIMICHETHYECKUX MyTarui [19]. D10 B KOHEUHOM
UTOTe MPOBOLUPYET MPOonr(epaTUBHBIC MPOLECCH B HEPBUKAIBHOM SMUTEINN C BBICOKMM PUCKOM HCXOJa B HEOIla-
CTHYECKHIA 1 0€3yCIOBHO OIpEesieT 1eIeco00pa3HOCTh OIICHKH COCTaBa MHUKPO(MIOpHI IIEPBUKAILHOTO KaHala Mpu
BITY-accounnpoBaHHBIX IEPBUKATBHBIX HHTPAIMUTETHAIBHBIX HEOTUTA3HIX.

OnHako, HECMOTPS Ha JIOCTATOYHO IINPOKUE 3HAHUS B IOHUMAaHUU HIOAHCOB MEXaHU3Ma Pa3BUTHsI JaHHOTO IIpoLec-
ca, HaOmomaeTcst HepocTaTtouHasi 3((EKTUBHOCTD IPUMEHIEMON Tepanuu, YTO MPUBOAUT K MPOrPECCUPOBAHMIO WIIH
PEUUIUBUPOBAHMIO TUIOCKOKICTOUHBIX MHTPASIIUTENNANIBHBIX TOPAKEHUH MIeHKU MaTKu nociie geuenus [13, 20].

TakuM 00pa3zoM, MOHUMAs! SIHIEMHOIIOTHUECKYI0 00CTaHOBKY, BHICOKUH PUCK OHKOTpaHC()OpMalui HHTPAIIUTEIH-
QIBHBIX TIOPAXCHUH MICHKN MaTKH, HENlb3s HE MPHUHSATH BO BHUMaHKUE U JIpyrue (hakTopbl, y4acTByIOIUe B GOpMUPO-
BaHUU JTaHHOW TIATOJIOTHH, YTO B CBOIO OYEPEIb U aKTyaIH3UPYyEeT U3ydeHHEe 0COOCHHOCTEH MUKPOOHOIIEH03a YPOTeHHU-
TaJbHOTO TPAKTA.

Ileab uccnenoBaHus
BrIssBUTH 0COOCHHOCTH MHUKPOOHOIIEHO3a I[EPBUKAILHOTO KaHalla C BUJOBON HeHTH(HKAIMCH JIAKTOOAKTEpUH Y
skeHIuH ¢ BITY-accouunpoBaHHBIMU TJI0CKOKIETOYHBIMU HHTPASIUTEINAIBHBIMU MOPAKEHUSIMU IIEHKU MaTKU.

MarepuaJj ¥ MeTObI

BrimonHeno obcnenoBanue 80 nmamueHTok ¢ BITU-acconmupoBaHHBIMHA I7I0CKOKIETOYHBIMU UHTPAITTHTEIHNATEHBIMA
MOPaXKCHUSIMU IIEHKU MaTKH, KOTOPBIE B 3aBUCUMOCTH OT CTEIIEHU HEOIJIACTHYECKOTO IMpoIecca ObLIN pa3/IesieHbl Ha
nse rpymnsl. B 1 rpynny Bxmrodens! 40 nanuentok ¢ CIN II u CIN III, uto cooTBeTCTBYET IIOCKOKJIETOYHBIM UHTpA-
SMUTETHATBHBIM TopakeHUsIM Bbicokoi cternienn (HSIL), Bo 2 rpynmy — 40 manumenTok ¢ CIN I, yTo cooTBeTCTBYET
IJIOCKOKJIETOUYHBIM HHTPAdTUTEIHAIBHBIM TTopaxkeHusIM Hu3ko# creniern (LSIL). ['pymy cpaBaeHwms (3-10) COCTaBWIH
30 ycI0BHO 310pOBBIX >keHIIMH. CpeTHuil BO3pacT MaueHToK B 1-i, 2-it u 3-if rpynmax Obut cormoctaBum —30,34+0,97,
28,7+0,87 u B 3-i1 29,3+1,16 ner, coorBeTcTBeHHO (p>0,05 BO BCex cimyuasnx). Kputepusmu BKIIFOUSHHS B UCCIICOBA-
Hue ABISUIUCH: Hannuue BITY-accolmmpoBaHHbIX MI0CKOKICTOYHBIX HHTPASMUTEINAIBHBIX TOPAKEHUHN IIEUKU MATKH,
PENPOIYKTHBHBIN Bo3pacT xeHIUH (18-455eT), OTCYyTCTBUE MPUMEHEHUS MECTHBIX U CHCTEMHBIX aHTHOAKTEPHAIIbHBIX
MpernaparoB B TeueHHe 1 Mecsia A0 UCCIIeA0BaHus, MUCbMEHHOEe HH(OPMUPOBAHHOE COTJIAaCHE TAllMeHTOK Ha y4acTHe
B HCCJIEZIOBAaHUH.

Bcem nanmeHTkaM OBIIIO BBITOIHEHO MUATOJIOTHYECKOE MCCIIEOBAHIE «OKUIKOCTHBIM METOIOMY T10 TeXHoJoruu BD
SurePath, reHoTUIUpOBaHKE BUpyCa MANMIIOMBI YEJIOBEKAa METOJIOM TOJIMMepa3Hol NenHol peakuuu (6, 11, 16, 18,
31, 33, 35, 39, 45, 51, 52, 56, 58, 59), mukpoOuonoruueckoe (KyJIbTypaabHOE) HCCIIeOBaHNE MUKPOOUOIICHO3a 1Iep-
BHKAJIBHOTO KaHasla Ha adpoOHbIe U (aKyJIbTaTHBHO-aHAIPOOHBIE MUKPOOPTaHU3MEI C OMPEACICHUEM YyBCTBUTEIHHO-
CTH K PacIIMPEHHOMY CIEKTPy aHTHOMOTHKOB M OakTepruodaraM, a Takke OLEHKOW BHIOBOTO COCTaBa JIAKTOOAITHILT
(metomom MALDI — TOF macc-criekrpometpus, B ananuzarope VITEKMS), pacmmpenHass KoabIOCKOIHS. 3a00p
MaTepualia IMpOU3BOIMIICS U3 IIEPBUKAILHOTO KaHalla 30H0M-TaMIIOHOM C TIOMEIIIeHHneM B eSwab-KoHTeiHep, ¢ 00mum
BpEMEHEM XpaHEHHsI U TPAHCIIOPTUPOBKH [0 1aboparopuu He Ooiee 24 dacos. Pesynsrat Beipaxancs B KOE /o6paserr.

[TomyueHHbIe B pe3yibTare HCCICIOBAHUS JaHHbIE 00pa0OTaHbl C UCIOIB30BaHUEM Ta0muIel Microsoft Excel 2010
u cranaapTHeIX naketoB nmporpamm (SPSS 23.0, STATISTICA for Windows 10). AHanu3 cTaTHCTHYECKOH 3HAUUMOCTH
pa3IUYNil KAUeCTBCHHBIX M KOJMYECCTBECHHBIX MPH3HAKOB MPOBEICH C TIOMOIIBI0 KpuTepus x> [lupcona ¢ mompaBkoii
Meiitca. CTaTHCTHYECKH 3HAYMMBIMK NPHHUMAINCH pasindust mpu p<0,05. /i OLEHKM B3aHMOCBS3H MEKIY IOKa-
3aTeNsIMHA ONPEAeIsuics KOA(PPHUIMEHT paHroBoil koppemsuun CriupMeHa. YUHUTHIBAIN KOPPEISIIMOHHBIE OTHOIIEHUS
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General Pathology

MIPU3HAKOB, COOTBETCTBYIOIIHE TOIbKO cpeanet (0,7>r>0,5) u Boicokol (1>0,7) cTeneHsaM CBs3U IPU YPOBHE JJOCTOBEP-
noctu p<0,05 — 0,00.

Pe3yabrartsl U 00cyxKaeHUE

[Ipu mpoBeneHNN pacIIMPEHHON KOJBITOCKOITMU aHaJN3 THITA 30HBI TpaHC(hOpMAIK y 00CIIeTOBAaHHBIX MAIlIEHTOK
BBISIBUIT psiJi 0cOOeHHOCTeH. 3HauuTensHo pexxe 3T 1 Tuma Habmonanack y manueHTok HSIL (67,5%, 27 xeHmuH) mo
CPaBHEHHIO C aHATOTUYHBIM moka3zareneM npu LSIL (87,5%, 35 sxenuun). BeisBrIeHHBIE TOKAa3aTeNN CBUAETEHCTBOBA-
JIM O TITyOOKOM MOpaKeHUH MWK MaTKU TPU HE3HAYNTEIbHBIX BUANMBIX H3MEHEHHUSX WM MPAKTHUECKH HEU3MEHEH-
HOM 9K30IIepPBHKCE, YTO MOATBEPKIAET €r0 BCIIOMOTaTeIbHOE 3HAYECHNE.

IIpu omenke pacupoctpaneHHOCTH TUITOB BITU-mHpeknnn y manueHTok ¢ SIL, Bomeamux B UCCIeIOBaHIE, BBISBIIC-
HO TipeBajrpoBanne 16 reHoruna. Ha Bropom mecte oOHapyXuBaycs 33 THII, YTO HE MPOTUBOPEUUT OOIIEH3BECTHBIM
naHHbeIM. bonee yem y 10% OonbHBIX BBISBISUTMCH TEHOTHITBI BUPYyCa MaMMUIOMbI yenoBeka: 18, 31, 39, 45, 52. Yactora
oOHapyxeHus npyrux TunoB Obuta meree 10% (35, 51, 56, 58, 59 tummr).

[Tpu npoBeaeHNN MUKPOOHOIOTHYECKOTO UCCIIEIOBAaHMSI B CTPYKTYPEe MUKPOOHOIIEHO3a [IEPBUKAIBHOTO KaHalla IIPU
SIL mpeoOnagany ycIoBHO-TIATOT€HHBIE MUKpOOpraHu3msl B 82,5% u 80,0% B 1-i u 2-i1 rpynmax, B cpaBHeHn# ¢ 10%
el 3-i rpynmsl (}*=33,2 npu p=0,001, ¥>=30,9 npu p=0,001 cooTBeTcTBeHHO). [IpakTHYECKH Y MOJTOBUHBI MTAIH-
EHTOK HaJW4He yCIOBHO-MaTtoreHHoi Mukpoduiops! (YIIM) coueranocs ¢ nakrobakrepusimu y 17 (42,5%) npu HSIL n
20 (50%) mpu LSIL. OmHako mojiHOE OTCYTCTBUE KaKUX-THO0 MUKPOOPTaHU3MOB JTUArHOCTHPOBAHO B 1-ii rpymme y 7
(17,5%) u 2-it y 8 (20%) sKeHIIUH.

CTpyKTypa yCIOBHO-IIATOT€HHON MHUKpPO(IOpHI ObUIa Mpe/CTaBlIeHa CIEAYIONUM CIEKTPOM MHKPOOPTaHU3MOB —
Enterococcus faecalis, Escherichia coli, Streptococcus agalactiae, Klebsiella pneumoniae, Streptococcus epidermidis,
Candida albicans (puc. 1).
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Puc. 1. Yacrora BCTPCUACMOCTHU YCIIOBHO-IIATOI'CHHBIX HpeILCTaBI/ITeJIeﬁ MI/IKp06I/IOLI6HO3a LCPBUKAIIBHOI'O KaHaJla y
06CJ'IG,I[OB3HHI>IX alMCHTOK

XapaKkTepuCTHKA YCIOBHO-TTATOI€HHBIX OaKTepHUil O YaCTOTe UX BCTPEUAEMOCTH JIEMOHCTPHPOBAJIa Mpeodaianue
Enterococcus faecalis xax TIpH IMJI0CKOKJIETOYHBIX HHTPASUTENNATBHBIX MOPAKEHUAX BBICOKOH 24 (60%) (4,9+0,16 Ig
KOE/oGpa3err), Tak n au3koit crenenu 15 (37,5%) (4,7+0,15 lg KOE/oGpaszerr), craTucTidecky 3HAYMMO OTHOCHTEIBHO
rpymmsl cpaBHenus (}*=21,6 npu p=0,001, ¥*=9,5 npu p=0,003 coorBeTcTBEHHO). Escherichia coli (4,9+0,16 lg KOE/o6-
pazen) onpenensack y 12 (30%) nmauuentox ¢ HSIL, 4yTo SBASI0CH 3HAUUMBIM OTHOCUTENIBHO 3JOPOBBIX KECHILUH, T/IE
JAHHBIA MUKPOOpPraHu3M oTcyTcTBoBal (x*=8,9 npu p=0,003). Y koHTHHIeHTa OOJBHBIX C MJIOCKOKIECTOYHBIMH HHTPA-
SIUTETHAIBHBIMU MMOPAKCHUSMH HU3KOH CTENEH! NaHHBIN mpencTtaBuTens YIIM oOHapy)UBaJCS Y KaKIO0W CeabMOM
xxeHmuHb! 6 (15,0%), omHaKo TOCTOBEPHBIX pa3indni, Kak ¢ rpymmoi cpaBaenus (p=0,074), Tak u otHocutensHO HSIL
(p=0,18) ne BbIABIIEHO. Streptococcus agalactiae peructpupoBaincs 'y 7 (17,5%) namuentox LSIL (3,440,36 1g KOE/
obpazen) u 3 (7,5%) »xenumn ¢ HSIL (2,3+0,15 1g KOE/o6paszen), (p=0,14 npu LSIL u p=0,82 npu HSIL). Bapuanr
acconmanu pocra Enterococcus faecalis n Escherichia coli oTMeuancst py TIIOCKOKIIETOUHBIX HHTPA3IUTETHATBHBIX
HOPaXEHHUSX BBICOKOM crenenn y 11 (27,5%) n nuskoii crenenu y 5 (12,5%) 6ombnbix (p, ,>0,05). Klebsiella pneumonia
(3,7+0,34 1g KOE/o6pa3eir), npucyrcTBoBaja Tosibko y manueHTok ¢ LSIL 3 (7,5%), a Streptococcus epidermidis y on-
HO (3,3%) KEHITUHBI U3 TPYIITHI CPABHEHUSI.

ObHapyxeHne qpoxxenono0HeIx rpudoB pona Candida albicans oTMedanock TOIBKO Y OONBHBIX C TUIOCKOKIIETOU-
HBIMH HHTPA’IHUTEIHATFHBIMU ITOPAXKSHUSIMU BHE 3aBUCUMOCTH OT cTeneHu: B 1-i rpynme — 4,5+0,22 1g KOE/obOpazen
u 2-it — 4,6+0,24 lg KOE/oGpa3zen, ¢ uactoroii onpenenenus 15% u 12,5% cnyuaes, npotus 0% B rpyriie cCpaBHEHUSI.

B cocraBe nepBuKagbHON MUKPOQIIOPHI, Y 37 MaMEHTOK C TUIOCKOKJICTOYHBIMU MHTPadIUTEINAIBHBIMHU MTOpaKe-
HUSMHU Uy BCEX M3 TPYNIBI CPAaBHEHHS MTPHUCYTCTBOBAIHN JIaKTOOAIMIIIHL. KosmoHn3anus makro0akTepusaMy cOCTaBuiIa
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B 1-ii rpynne 2,9+0,08 lg KOE/ob6pasen, 2-ii — 3,1+£0,17 1g KOE/o6pazen u 3-it — 6,3+0,09 Ig KOE/oGpasen, nmes
JIOCTOBEPHBIE PA3IUUUs MEXKLY oo (p, , ,,=0,00). Bunosoii cocras nakrobaumL Obt npeacrasiet: Lactobacillus
acidophilus, Lactobacillus crispatus, Lactobacillus gasseri, Lactobacillus jensenii, Lactobacillus iners (puc. 2). Ycra-
HOBJICHO, YTO Y ManMeHTOK ¢ SIL, BHE 3aBUCHMOCTH OT CTETICHH, (aKyIbTaTUBHBIN aHa’pob Lactobacillus iners pern-
crpupoBaics y 13 (27,5%) npu HSIL n'y 12 (30%) mpu LSIL, uTo SBISI0CH 3HAUMMBIM OTHOCHTEIBHO IPYIIIIBI CPaB-
Henus (%*=9,9 npu p=0,002, ¥*>=8,9 npu p=0,003 coorBeTcTBeHHO), ¢ pocToM 6,1+0,09 lg KOE/o6pazen u 5,1+0,24 g
KOE/oGpa3seri coorBeTcTBeHHO. YacToTa Betpeuaemoctu Gardnerella vaginalis B konuenTpanuu >10* KOE/oGpazer He
OTIIMYAIHCE OT L. iners. OnpeneneHa CUiIbHAas MOJI0KHUTENbHAS KOPPEISIHOHHAS CBS3b MEXITY JaHHBIMH MHKpPOOpra-
HusMamu (r=+0,84 mpu p=0,001). [TepokcHapoay IUPYONIKE JAKTOOAIMIIIBI TAK)KE IPUCYTCTBOBAIIN Y UCCIICAYEMOIO
KOHTHHTCHTa OOJBHBIX, OIHAKO J0CTOBEpHO peske (10% n 20% B 1-if u 2-iirpymmax, p, , , ,=0,001) u crencub BbipaKeH-
HOCTH WX KoJloHm3anuu Obuta 3ameTHO HInke (102-10° KOE/obpaszer) otHocuTensHO Tpymmbl cpaBHerns (>10° KOE/
oOpaszerr). Lactobacillus crispatus BcTpedanach BO Bcex Tpymiax, ¢ npeolinagaHieM pocTa B Tpyriie cpaBHeHus (1-i
—2,340,33 1g KOE/o6pasew, 2-it — 2,5+0,5 1g KOE/oGpasew, 3-it — 6+0 g KOE/obpasew, p, , , ;<0,0001), 8 To Bpems
kak Lactobacillus jensenii (6,1£0,09 1g KOE/obGpasen) u Lactobacillus acidophilus (5,3+0,32 1g KOE/oGpa3zeir) Tonbko
Y 3J0pOBBIX XeHIIMH. [lomydeHHble JaHHbIe OBUIH 3HAYMMBIMH OTHOCHTEIILHO TPYIIBI CpaBHeHus, rae Lactobacillus
iners He IMATHOCTUPOBAHA M POCT NEPOKCHIPOIYIIMPYIOIINX JIAKTOOAKTEPUH OTMEUaJICs B TIpe/ieiax HOPMaTHBHBIX I10-
kazareneii (>106 KOE/o6pazerr).
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Puc. 2. Onenka BHUOOBOI'O COCTaBa J'IaKT06aL[I/IJ'IJ'I

TakuM 00pazoM, YCTaHOBIICHO, YTO y BCEX KEHIIMH C IJIOCKOKIETOYHBIMA WHTPAdTUTECIHATBLHBIME TOPKECHUSIMHU
MIEeHKN MaTKu HaOIOJaINCh AUCOMOTHYIECKHE CIBHUTH IEPBHKAIBHON MHKPO(IOPHI, XapaKTepu3yIoIrecs: mpeodia-
JAHHEM POCTa yCJIOBHO-IATOT€HHBIX MUKPOOPTaHU3MOB BHE 3aBUCHMOCTH OT UX KOJIMYECTBEHHOIO COJEPXKAHUS, UTO
MOATBEPKAACT UMEIOLIMECS MHEHHSI O MIPOrPECCUPOBAHUU LIEPBUKAIBHOIO HEOIJIACTHUECKOro Ipolecca Ha (oHe Ha-
PYLIEHHUH LEepBUKO-BarMHAJILHOTO MUKpoOuoneHosa [17, 24].

B cTpykType yCIOBHO-IAaTOr€HHOM MHKpPOQIOPH MPOAEMOHCTPUPOBAHO TNpeobnananue Enterococcus faecalis n
Escherichia coli mpu HSIL, B To Bpems kak mns LSIL craructuyeckn 3HAYMMBIM OBUT POCT TOJBKO MPEACTABUTENS
IPYIIIBI S3HTEPOKOKKOB. [loydeHHbIe pe3ynbTaThl HOATBEPKAAIOT CBA3b XPOHUUECKOIO BOCTIAJICHHUS KN MAaTKH, BHE
3aBHCHMOCTH OT BUPYCHOHW WM OaKTepuaIbHON MPUPOBI, C pa3BUTHEM U oHKOoTpaHcopmanueit SIL [15, 16, 17, 18].
Onnaxo crarucTuka 1o anaiauszy YIIM nanHo# okanu3alyuy Ha CETOAHSALIHNHN JIeHb MTOKa IIUPOKO HE TPEICTaBICHA.

Bonee 10 mer B Mupe MpoBOAATCS MCCIENOBaHUS, LEIBIO KOTOPBIX SIBISIETCS MOMCK Mapaiuieneid mexay BITY-
ACCOIMUPOBAHHBIMH IIJIOCKOKIETOYHBIMH MHTPAdUTEIHATBHBIMU TOPAKEHISIMU IEHKH MaTKd M HApYIICHUSIMHA MH-
KpoOMOIIeH03a YPOTeHUTAIBHOTO TpakTa. K HacTosmeMy BpeMeHH, 1o pe3yabTaTaM MHOTOYHCIIEHHBIX METa-aHaJIN30B,
BBISIBJICHA JIOCTATOYHO YETKask CBSA3b C aHAdPOOHBIM ArcOn030M, acconmupoBanHbeiM ¢ Gardnerella vaginalis. [lpu aTom
ObUI 10Ka3aH PUCK HE TOJIBKO MHpHULUMpPOBaHus, HO u nepcuctenuun [IBU u passurus SIL [22, 23].

Oco0blil UHTEpEC MPEACTABISIIOT PE3YJIbTaThl HAIIEr0 UCCICJOBAaHUS OTHOCUTEIBHO BHIOBOTO COCTaBa JIAKTOOAaKTe-
puii. Kpome cHm>keHHS 4acTOThl OOHApPYKEHUS ¥ KOJTMUECTBA JaKTOOAIMILI, BBISIBJIGHO CTATUCTHYECKH 3HAYNMOE MPHU-
cyrctBue Lactobacillus iners. SIBisisich (hakyabTaTUBHO aHAIPOOHOH MMAJIOUKOBUIHOM OaKTepHUEH, OHA MPOSBIISICT arpec-
CHBHBIE CBOWMCTBA, HETUIIMYHBIE JJIsI HOPMAILHON MUKPO(IIOPEI, pa3pyluas KIETKU LEPBUKAJbHOIO SIUTEINA, 4TO B
CBOIO ouepens HapymiaeT akTuBanuto Toll-mogo6ubx penienrropos (TLR) Ha nx moBepxHOCTH. [Ipn 3TOM M3BECTHO, UTO
onHa u3 QyHKIwiA 1akTo(aopsl — aktuBaius pernentopoB TLR-1, 2, 6, 7, 8 snuTenuanbHBIX KIETOK, PACTIO3HAFOIINX
KakK BHPYCBHI, TaK M OaKTepHH JIJIsl BBIPAOOTKH MPOBOCHIAIUTENBHBIX IUTOKWHOB, KOHTPOJIIMPYIOIIUX Pa3MHOKEHUE He-
xKenaresbHoU MUKpodopsl [11].
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BoiBoabI

1. B cTpykType yClIOBHO-IIATOTeHHONH MUKPOMIOPHI LIEPBUKAIBHOTO KaHaya y yeHuuH ¢ BITU-acconnupoBaHHBIMU
TJIOCKOKJIETOYHBIMH HHTPAdIATENHATBHBIMI TIOPAKEHMSME IEHKH MaTKd Tpeobmanator Enterococcus faecalis n
Escherichia coli.

2. OTmuuTensHOW 0COOEHHOCTRI0O MUKPOOUOIIEHO3a x)eHIH ¢ BITY-acconmupoBaHHBIMU TUIOCKOKJICTOYHBIMH HH-
TPAdUTETHATLHBIMU MTOPAKCHUSIMHU IIIEHKH MATKH SIBJISICTCS CHYDKEHUE YaCTOThI OOHAPY)KEHUS U KOJIMYECTRA JIAKTO0a-
LWLT C IPUCYTCTBUEM (DaKynbTaTUBHOTO aHadpoba Lactobacillus iners.

TaxuM 06pazom, BRISIBJICHHBIE HAPYIICHHSI IICPBUKATBHOTO MUKPOOHOIIEH03a OTPEICIISTIOT HEOOXOAMMOCTh TaTbHEH-
mero OoJiee AETaTbHOTO W3YYEHHUS JAHHOTO BOIMPOCA, BKIOYAs WACHTHU(UKAIIUIO BUOBOTO COCTaBa JIAKTOOAKTEpUH y
namnueHTok ¢ SIL.
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Abstract. Objective: To reveal the features of the microbiocenosis of the cervical canal with the species identification
of lactobacilli in women with HPV-associated squamous intraepithelial lesions of the cervix. Materials and methods:
A survey of 80 patients of reproductive age with HPV-associated squamous intraepithelial lesions of the cervix (SIL),
who had not received local and systemic antibacterial drugs at the time of the examination, was carried out. According
to the results of morphohistological examination of cervical biopsies, this cohort of patients was divided into two groups.
Group 1 included 40 patients with CIN II and CIN III, which corresponds to High-grade squamous intraepithelial lesions
(HSIL), group 2 — 40 patients with CIN I, which corresponds to Low-grade squamous intraepithelial lesions (LSIL).
The comparison group (3rd) consisted of 30 clinically healthy women. All patients underwent a cytological study by the
«liquid method» BD SurePath technology, genotyping of the human papillomavirus by the polymerase chain reaction
method (6, 11, 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59), cultural studies of the microbiocenosis of the cervical canal
(by the MALDI method — TOF mass spectrometry, in the VITEKMS analyzer), extended colposcopy. Conclusion. 1t
was found that in all women with HPV-associated squamous intraepithelial lesions of the cervix, the microflora of the
cervical canal is characterized by the presence of Gardnerella vaginalis, as well as a decrease in the detection rate and
number of lactobacilli, with the presence of the facultative anacrobe Lactobacillus iners. In the structure of opportunistic
microflora, the predominance of Enterococcus faecalis and Escherichia coli was demonstrated in HSIL, while for LSIL,
representatives of the enterococcus group.
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For more than one decade, squamous intraepithelial lesions of the cervix have been a fairly common pathology,
occupying up to 38.8% in the structure of gynecological diseases [1, 2, 3], while according to official data, the frequency
of squamous intraepithelial lesions of a low degree ranges from 1, 5-7.7%, high — 0.4-1.5%, depending on the population
[3,4,5].

The undeniable fact is the high risk of SIL progression with the development of cervical cancer (CC), the incidence
of which in the Russian Federation as of 2018. is 124 cases per 100 thousand women in the structure of oncopathology.
At the same time, the average annual growth rate over the last decade is 2.06%, while the mortality rate is 8.13 per 100
thousand women per year, with the maximum rates recorded at the age of 15-39 years [6]. Thus, at present, the peak
incidence of not only SIL, but also cervical cancer occurs at reproductive age, showing a tendency towards “rejuvenation”.

The accumulated data suggest that the main role in the development of SIL and further their oncotransformation
belongs to the human papillomavirus (HPV) [7, 8, 9]. At the same time, world statistics show that 9% of all new cases
of cervical cancer in women are associated with HPV infection [10, 11].

It should be borne in mind that the oncogenic potential of HPV is realized only in the presence of certain conditions in
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the body. In this case, both somatic and immunological predictors that contribute to changes in the cellular structure of
the cervical epithelium can act as confounding [12].

However, there is evidence in the literature that, in addition to HPV, the development of precancer and cervical
cancer is associated with hyperplastic processes in the cervical epithelium, inhibition or decreased activity of apoptosis
processes, epigenetic mutations and imbalance of estrogen metabolites [13, 14].

In this regard, literature data are important, indicating a close relationship between chronic inflammation of the cervix,
regardless of viral or bacterial nature, with the development and oncotransformation of SIL [15, 16, 17, 18]. As a result,
local tissue hypoxia occurs, leading to the formation of oxidative stress, thereby triggering the triggering of epigenetic
mutations [19]. Ultimately, this provokes proliferative processes in the cervical epithelium with a high risk of outcome
in the neoplastic and certainly determines the feasibility of assessing the composition of the microflora of the cervical
canal in HPV-associated cervical intraepithelial neoplasias.

However, despite the fairly broad knowledge in understanding the nuances of the mechanism of development of this
process, there is insufficient effectiveness of the therapy used, which leads to the progression or recurrence of squamous
intraepithelial lesions of the cervix after treatment [13, 20].

Thus, understanding the epidemiological situation, the high risk of oncotransformation of intraepithelial lesions of
the cervix, one cannot but take into account other factors involved in the formation of this pathology, which in turn
actualizes the study of the features of the microbiocenosis of the urogenital tract.

Purpose of the study
To reveal the peculiarities of the microbiocenosis of the cervical canal with the species identification of lactobacilli in
women with HPV-associated squamous intraepithelial lesions of the cervix.

Material and methods

A survey of 80 patients with HPV-associated squamous intraepithelial lesions of the cervix was performed, which,
depending on the degree of the neoplastic process, were divided into two groups. Group 1 included 40 patients with CIN
II and CIN III, which corresponds to high-grade squamous intraepithelial lesions (HSIL), group 2 — 40 patients with
CIN I, which corresponds to low-grade squamous intraepithelial lesions (LSIL). The comparison group (3rd) consisted
of 30 conventionally healthy women. The average age of patients in the Ist, 2nd and 3rd groups was comparable -
30.3+£0.97, 28.7+0.87 and in the third 29.34+1.16 years, respectively (p>0.05 in all cases). The inclusion criteria for the
study were: the presence of HPV-associated squamous cell intraepithelial lesions of the cervix, the reproductive age of
women (18-45 years), the absence of the use of local and systemic antibacterial drugs within 1 month before the study,
written informed consent of the patients to participate in the study.

All patients underwent a cytological study by the «liquid method» using the BD SurePath technology, genotyping
of the human papillomavirus by the polymerase chain reaction method (6, 11, 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58,
59), microbiological (cultural) study of the microbiocenosis of the cervical canal for aerobic and facultative anaerobic
microorganisms with the determination of sensitivity to an extended spectrum of antibiotics and bacteriophages, as well
as an assessment of the species composition of lactobacilli (by the MALDI method - TOF mass spectrometry, in the
VITEKMS analyzer), extended ... The material was taken from the cervical canal with a swab probe and placed in an
eSwab container, with a total storage and transportation time to the laboratory of no more than 24 hours. The result was
expressed in CFU / sample.

The data obtained as a result of the study were processed using a Microsoft Excel 2010 spreadsheet and standard
software packages (SPSS 23.0, STATISTICA for Windows 10). The analysis of the statistical significance of differences
in qualitative and quantitative features was carried out using the Pearson ? test with Yates’ correction. Differences were
considered statistically significant at p<0.05. To assess the relationship between the indicators, the Spearman’s rank
correlation coefficient was determined. The correlation ratios of features were taken into account, corresponding only to
the average (0.7>r>0.5) and high (1>0.7) degrees of connection at a confidence level of p < 0.05 - 0.00.

Results and discussion

During extended colposcopy, analysis of the type of transformation zone in the examined patients revealed a number
of features. Significantly less often type 1 substitution therapy was observed in HSIL patients (67.5%, 27 women)
compared to the same indicator in LSIL (87.5%, 35 women). The revealed indicators indicated a deep lesion of the
cervix with insignificant visible changes or practically unchanged exocervix, which confirms its auxiliary value.

When assessing the prevalence of types of HPV infection in patients with SIL included in the study, the prevalence of
genotype 16 was revealed. In second place, 33 types were found, which does not contradict well-known data. More than
10% of patients had human papillomavirus genotypes: /8, 31, 39, 45, 52. The frequency of detection of other types was
less than 10% (35, 51, 56, 58, 59 types).

When conducting a microbiological study in the structure of the microbiocenosis of the cervical canal with SIL,
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opportunistic microorganisms predominated in 82.5% and 80.0% in the 1st and 2nd groups, in comparison with 10%
of women in the 3rd group (¥*>=33, 2 at p=0.001, ¥*>=30.9 at p=0.001, respectively). In almost half of the patients, the
presence of opportunistic microflora (UPM) was combined with lactobacilli in 17 (42.5%) patients with HSIL and 20
(50%) with LSIL. However, the complete absence of any microorganisms was diagnosed in the 1st group in 7 (17.5%)
and the 2nd in 8 (20%) women.

The structure of opportunistic microflora was represented by the following spectrum of microorganisms —
Enterococcus faecalis, Escherichia coli, Streptococcus agalactiae, Klebsiella pneumoniae, Streptococcus epidermidis,
Candida albicans (Fig. 1)
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Fig. 1. Frequency of occurrence of opportunistic representatives of microbiocenosis of the cervical canal in the
examined patients

The characteristic of opportunistic bacteria in terms of their frequency of occurrence demonstrated the predominance
of Enterococcus faecalis, both in squamous intraepithelial lesions of high 24 (60%) (4.9+0.16 1lg CFU / sample) and
low degree 15 (37.5%) (4.7+0.15 1g CFU / sample), statistically significant relative to the comparison group (¥*>=21.6
at p=0.001, ¥*>=9.5 at p=0.003, respectively). Escherichia coli (4.9+0.16 lg CFU / sample) was detected in 12 (30%)
patients with HSIL, which was significant relative to healthy women, where this microorganism was absent (¥*>=8.9 at
p=0.003). In the contingent of patients with low-grade squamous intraepithelial lesions, this representative of the UPM
was found in every seventh woman 6 (15.0%), however, there were significant differences both with the comparison
group (p=0.074) and with respect to HSIL (p=0.18) not found. Streptococcus agalactiac was recorded in 7 (17.5%) LSIL
patients (3.4+0.36 1lg CFU / sample) and 3 (7.5%) women with HSIL (2.3+0.15 Ig CFU / sample), (p=0.14 with LSIL and
p=0.82 with HSIL). A variant of the association between the growth of Enterococcus faecalis and Escherichia coli was
observed in high-grade squamous intraepithelial lesions in 11 (27.5%) and low-grade in 5 (12.5%) patients (p, ,>0.05).
Klebsiella pneumonia (3.7+0.34 1g CFU / sample) was present only in patients with LSIL 3 (7.5%), and Streptococcus
epidermidis in one (3.3%) woman from the comparison group.

Detection of yeast-like fungi of the genus Candida albicans was noted only in patients with squamous intraepithelial
lesions, regardless of the degree: in group 1 — 4.5+0.22 1g CFU / sample and in group 2 — 4.6+0.24 1g CFU / sample,
with a detection frequency of 15% and 12.5% of cases, versus 0% in the comparison group.

As part of the cervical microflora, 37 patients with squamous intraepithelial lesions and all of the comparison group had
lactobacilli. Colonization with lactobacilli was 2.9+0.08 lg CFU / sample in group 1, 3.10.17 Ig CFU / sample in group
2, and 6.3+0.09 Ig CFU / sample in group 3. sample, having significant differences between themselves (p, ; , ;=0.00).
The species composition of lactobacilli was presented: Lactobacillus acidophilus, Lactobacillus crispatus, Lactobacillus
gasseri, Lactobacillus jensenii, Lactobacillus iners (Fig. 2). It was found that in patients with SIL, regardless of the
degree, facultative anaerobic Lactobacillus iners was recorded in 13 (27.5%) with HSIL and 12 (30%) with LSIL, which
was significant relative to the comparison group (¥*=9.9 at p=0.002, ¥>=8.9 at p=0.003, respectively), with an increase
of 6.1+0.09 1g CFU / sample and 5.1+0.24 1g CFU / sample, respectively. The incidence of Gardnerella vaginalis
at a concentration of >10*CFU / sample did not differ from L. iners. A strong positive correlation was determined
between these microorganisms (r=+0.84 at p=0.001). Peroxide-producing lactobacilli were also present in the studied
contingent of patients, however, significantly less frequently (10% and 20% in groups 1 and 2, p, , ,,=0.001) and the
degree of their colonization was noticeably lower (10%-10° CFU / sample) relative to the comparison group (=106 CFU
/ sample). Lactobacillus crispatus was found in all groups, with a predominance of growth in the comparison group
(Ist—2.3+0.33 1g CFU / sample, 2nd — 2.5+0.5 1g CFU / sample, 3rd — 6+0 Ig CFU / sample, p, , , ; <0.0001), while
Lactobacillus jensenii (6.1+0.09 lg CFU / sample) and Lactobacillus acidophilus (5.3+0, 32 1g CFU / sample) only in
healthy women. The data obtained were significant relative to the comparison group, where Lactobacillus iners was not
diagnosed and the growth of peroxidizing lactobacilli was observed within the normative values (>10° CFU / sample).
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Fig. 2. Assessment of the species composition of lactobacilli

Thus, it was found that in all women with squamous intraepithelial lesions of the cervix, dysbiotic shifts in the cervical
microflora were observed, characterized by the predominance of the growth of opportunistic microorganisms, regardless
of their quantitative content, which confirms the existing opinions about the progression of the cervical neoplastic
process against the background of violations of the cervico-vaginal microbiocenosis [17, 24].

In the structure of opportunistic microflora, the predominance of Enterococcus faecalis and Escherichia coli in HSIL
was demonstrated, while for LSIL, the growth of only a representative of the enterococcus group was statistically
significant. The results obtained confirm the relationship of chronic inflammation of the cervix, regardless of the viral
or bacterial nature, with the development and oncotransformation of SIL [15, 16, 17, 18]. However, statistics on the
analysis of the UPM of this localization are not yet widely presented.

For more than 10 years, research has been carried out in the world, the purpose of which is to find parallels between
HPV-associated squamous cell intraepithelial lesions of the cervix and disorders of the microbiocenosis of the urogenital
tract. To date, according to the results of numerous meta-analyzes, a fairly clear connection with anaerobic dysbiosis
associated with Gardnerella vaginalis has been revealed. At the same time, the risk of not only infection, but also the
persistence of PVI and the development of SIL has been proven [22, 23].

The results of our research on the species composition of lactobacilli are of particular interest. In addition to a decrease
in the frequency of detection and the number of lactobacilli, a statistically significant presence of Lactobacillus iners
was revealed. As a facultatively anaerobic rod-shaped bacterium, it exhibits aggressive properties, atypical for normal
microflora, destroying the cells of the cervical epithelium, which in turn disrupts the activation of Toll-like receptors
(TLR) on their surface. At the same time, it is known that one of the functions of lactoflora is the activation of receptors
TLR-1, 2, 6, 7, 8 of epithelial cells that recognize both viruses and bacteria for the production of pro-inflammatory
cytokines that control the reproduction of unwanted microflora [11].

Conclusions

1. Enterococcus faecalis and Escherichia coli predominate in the structure of the opportunistic microflora of the
cervical canal in women with HPV-associated squamous intraepithelial lesions of the cervix.

2. A distinctive feature of the microbiocenosis of women with HPV-associated squamous intraepithelial lesions of the
cervix is a decrease in the detection rate and the number of lactobacilli with the presence of the facultative anaerobe
Lactobacillus iners.

Thus, the revealed violations of the cervical microbiocenosis determine the need for further more detailed study of this
issue, including the identification of the species composition of lactobacilli in patients with SIL.
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