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AHHOTAIIUA

IMenp uccanemsoBanusi. M3yduTh MUKPOOHBIH MeH3aXk IJIOHBIX 000JIOYEK TP UHTAKTHOM IJIOZTHOM IIy3bIpe
U IOHOIIIeHHOU 6epeMeHHOCTH

MaTrepuasb U MeTOAbI. Y 19 OepeMeHHbIX (CpefHUil Bo3pacT 31.0 + 5.3 rofla, CPEOHHI CPOK TecTaluu
30.3 + 0.65 HeJI) C HEMOBPEXKIEHHBIMH IUIO{HBIMU 000JI0UKAMHU BO BPEMsI SJIEKTHBHOTO KECAPEBA CEYEHVS IIPOBOIHIICS
3a00p TKAHH IJIOJHBIX 000JIOUEK C [IeJIbI0 BBISIBJIEHUS CJIEYIONUX MUKPOOPTaHU3MOB METO/IOM IOJIIMEPA3HOU IeTHOHM
peakuuu: Lactobacillus spp., Enterobacteriaceae, Streptococcus spp., Staphylococcus spp., Gardnerella vaginalis/Pre-
votella bivia/Porphyromonas spp., Eubacterium spp., Sneathia spp./Leptotrihia spp./ Fusobacterium spp., Megasphaera
spp./ Veillonella spp./ Dialister spp., Lachnobacterium spp./Clostridium spp., Mobiluncus spp./Corynebacterium spp.,
Peptostreptococcus spp., Atopobium vaginae, Mycoplasma hominis, Ureaplasma (urealyticum + parvum), Candida
spp., Mycoplasma genitalium.

PesynbTaThl. CrepuwibHbIE 060JIOUKU OOHAPYKEHBI Y 5 O€peMeHHbIX (26.3 %), B OCTAIBHBIX CIyUasiX BbIABIEHA
obmas 6akrepuanpbHas macca (OBM) 1045 (1035—105%) reHoM-3kBuBasieHTOB (I'9)/06pasernr. [Ipeobaaganu mpeacTaBuTe-
su cemetrictBa Enterobacteriaceae — B cpeaem 10459 /o6pasers, Juiib B 0HOM ciiyuae BoisiBiaena Candida spp. B 42.1 %
ciydaeB 1pu BoiABieHUH OBM KOHKpeTHbIEe BH/IbI MUKPOOPTaHU3MOB H/IeHTU(DUIIPOBAHbI He ObUIH.

3akswuenue. HaIiuloaHbx 060/I09Kax [IPH IOHOIIEHHON GEpeMEHHOCTH AomycTiMOo pucyrcreue OBM B cpe-
HeM 1045 (1035—1058) '9/06pa3elr, B KoTopoii peobsianaioT Enterobacteriaceae B cpesiieM 10459 /obpasert.

Karoueawvte caos8a: 1iogHbie 000JI0UKH, IUTAIIEHTA, TOJIMMepas3Hasi IienHas peakius, J{HK-TeXHOI0TuH, MUKPOOHOTA.

ABSTRACT

Aim of research. To study the microbial landscape of intact fetal membranes in full-term pregnancy.

Materials and methods. In 19 pregnant women (mean age — 31.0 + 5.3 years, mean gestational age —
39.3 + 0.65 weeks) with intact fetal membranes, the fetal membrane tissue was collected during elective cesarean sec-
tion to detect by polymerase chain reaction the following microorganisms: Lactobacillus spp., Enterobacteriaceae,
Streptococcus spp., Staphylococcus spp., Gardnerella vaginalis/Prevotella bivia/Porphyromonas spp., Eubacterium
Spp., Sneathia spp./Leptotrihia spp./ Fusobacterium spp., Megasphaera spp./Veillonella spp./ Dialister spp., Lachno-
bacterium spp./Clostridium spp., Mobiluncus spp./Corynebacterium spp., Peptostreptococcus spp., Atopobium vagi-
nae, Mycoplasma hominis, Ureaplasma (urealyticum + parvum), Candida spp., Mycoplasma genitalium.

Results. Sterile membranes were found in 5 pregnant women (26.3%), in the remaining cases, the total bacte-
rial load (TBL) was 1045 (1035—105%) genome equivalents (GE) per sample. Representatives of the Enterobacteriaceae
family prevailed — 1045GE per sample on average, only in one case Candida spp. were detected. In 42.1% of cases, when
determining TBL, specific types of microorganisms were not identified.
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Conclusion. On the fetal membranes in full-term pregnancy, the average TBL corresponding to 1045 (1035—
105%) GE per sample, in which Enterobacteriaceae prevail in the amount of 1045 GE per sample on average, is accept-

able.

Keywords: fetal membranes, placenta, polymerase chain reaction, DNA technology, microbiota.

BBEJAEHHNE

B Hacrosiiiee BpeMs BOIIPOC O HOPMaJIBHOHM MHU-
KpOoOHMOTe U MAaTOTEHHBIX MHKPOOPTaHU3MaxX (PeTo-
IJIAI[EHTAPHOTO KOMILJIEKCA CTaJl Haubosiee aKTy-
anpubpIM. ChopmupoBaBiuecs B XX B. yCTOHYMBBIE
MIPE/ICTABJIEHNUS] O CTEPUILHOCTU AMHUOTHYECKOH
IOJIOCTH, TUIO/THBIX 000JI0UEK U IUIAIIEHThI IpU (du-
3UOJIOTHYECKU IPOTEKalolell OepeMeHHOCTH Bce
yalle U Yarie I0/IBepraiTcs COMHEeHHI0. B mocien-
HUE TISITh JIET B pe3yJIbTaTe MPOBeJeHHOT0 MaCIITal-
HOTO HCCJIEIOBAaHUA JIOKA3aHO — IUIAlleHTa 00JI1ajjaer
CBOEH YHUKAJIBbHOU MHKDPOOHOTOH, KOTOpasi B OOJIb-
el CTelleHH HallOMUHAET MUKPOOHUOTY POTOBOH I10-
JIOCTH, a He BJIATAJIMINA U IEPBUKAJIBHOTO KaHaIa
[1-5].

CoBpeMeHHbIe MOJIEKYJISIPHO-TEHETHIECKHE UC-
CJIeJIOBAaHUA TIO3BOJIAIOT IOJIYYUTh MaKCHMAaJIbHO
IIOJTHOE M OOBEKTUBHOE IPECTABIEHHE O COCTABE
MHKPOOHOTHI [EPBUKAJIBHOTO KaHajia U (eToria-
[EHTapHOr0 KoMmIllekca. [loABuiIMCh paboThHI, KO-
TOpbIE JIOKA3BIBAIOT HaJIM4yue GAKTEpUU B IJIAIEH-
Te, aMHUOTHUYECKOH >KUJIKOCTHU, IIJIOZHBIX 000J/104-
KaX, MEKOHUH; aBTOPBI MIPEAIOJIATAIOT, YTO IIEPBOE
CTOJIKHOBEHHE C MHUKPOOAMU ITPOUCXOIUT BHYTPH-
YTPOGHO JlazKe B YCJIOBHUAX (PHUBUOIOTUYECKU TIPOTE-
Karolei 6epemenHoctu [6—10]. Tak, 6akTepuu OGbLIH
BBIJIEJIEHBI B 21—26 % IIanieHT [11, 12] pu JA0HO-
IEHHON (DUBHOJIOTHYECKH MTPOTEKAKINEH OepeMeH-
Hoctu. JKusHecmocobHble GakTepuu (Enterococcus
spp., Streptococcus spp., Staphylococcus spp. wim
Propionibacterium spp.) Tak:ke ObLIH BbIZIEJIEHBI U3
IIyTIOBUHHOM KPOBH 3/I0POBbIX HOBOPOXK/IEHHBIX [13].
OnHaKo B JIUTEPATYPE HEJOCTATOYHO AAHHBIX O Xa-
pakTepe MUKpPOOHOTO Tel3aska IJI0THBIX 000JI0YEK
npu GU3HOJIOTHYECKU IPOTeKAIoNmell GepeMeHHO-
CTH B HOPMe, UTO U TOCJIY>KUJIO TPUIHNHOA HATIKCA-
HUS JAaHHOH CTaTbH.

IOEJIb UCCJIEJOBAHN A

N3yuuTh MUKPOOHBIH MeH3aK HHTAKTHBIX TLIO7-
HBIX 000JI0Y€K TP JIOHOIIIEHHOH O6epeMEeHHOCTH.

MATEPHWAJIBI 1 METO/AbI

B ucciiezioBanue ObLIN BKJIIOUEHBI 19 GepeMeH-
HBIX CO CPOKOM rectanuu 37—41 Hel. MccieoBanue
MIPOBOIWJIOCH Ha 06ase pOAWIIbHBIX oTaeneHuil ['BY3
«Camapckast TOpOJICKasi KJIMHUYECKas OOJIbHHUIA

INTRODUCTION

Currently, the issue of the normal microbiota
and pathogenic microorganisms of the fetoplacen-
tal complex has become the most relevant. The
stable beliefs, formed in the XX century, about the
sterility of the amniotic cavity, fetal membranes
and placenta in normal pregnancy are increasingly
calling into question. In the last five years, as a re-
sult of a large-scale study, it has been proved that
the placenta has its own unique microbiota, which
is more similar to the microbiota of the oral cavity,
rather than of the vagina and cervical canal [1-5].

Modern molecular genetic studies make it pos-
sible to obtain the most complete and objective un-
derstanding of the cervical canal and fetoplacental
complex microbiota. There are works that prove
the presence of bacteria in the placenta, amniotic
fluid, fetal membranes, meconium; the authors
suggest that the first encounter with microbes oc-
curs in utero, even in normal pregnancy [6—10].
Thus, bacteria were isolated in 21—26% of placentas
[11, 12] during full-term normal pregnancy. Viable
bacteria (Enterococcus spp., Streptococcus spp.,
Staphylococcus spp., or Propionibacterium spp.)
have also been isolated from the umbilical cord
blood of healthy newborns [13]. However, there is
not enough data in the literature about the nature
of the fetal membranes’ microbial landscape in full-
term normal pregnancy, which was the reason for
this article being written.

AIM OF THE RESEARCH

To study the microbial landscape of intact fetal
membranes in full-term pregnancy.

MATERIALS AND METHODS

The study included 19 pregnant women with a
gestation period of 37—41 weeks. The research was
conducted on the basis of maternity departments
of the Pirogov Samara City Clinical Hospital No. 1.
The mean age of the examinees was 31.0 + 5.3
years, the first birth frequency was 36.8%; mean
number of pregnancies per patient was 2.47 + 1.71;
mean gestational age was 39.3 + 0.65 weeks (39—
40.5 weeks).

Journal homepage: http://jsms.ngmu.ru
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N¢ 1 um. H.W. ITuporosa». CpegHu Bo3pact obciie-
JTIyEMBIX COCTaBWI 31.0 + 5.3 rOfla, YaCTOTa IEePBbIX
ponoB 36.8 %; cpe/iHee KOJTMYECTBO OepeMeHHOCTEH
Ha OJHY MMaIlUEHTKY 2.47 + 1.71; CPEAHUI CPOK recra-
nuu 39.3 + 0.65 Hex (39—40.5 Hen).

Bce manueHTKH OBLIH POIOPA3PEIIEHBI MyTeM
omepanuu KecapeBa CeUYeHUs B IJIAHOBOM IIOPSIIKE
(TIoKa3aHUAMU SIBJISUINCH — HEIIPABUIIbHOE TTOJIOMKE-
HUE ¥ TIpe/JIesKaHue II0/a, Hajarure pyoria Ha MaT-
Ke II0CJIe IIPEBIIYIIEN OTepaliii KecapeBa CeueHus,
OecILTo/iie B COYETAHUU C OTSATOINEHHBIM aKyIlep-
CKUM aHaMHe30M, BO3PacT).

Kpurepuun uckiroueHus:

1. BepemeHHbIe, OTHOCAIIMECA K TPYIIIE BBICO-
KOTO PHCKA COIJIACHO IMOPS/IKY OKA3aHUS OMOIIU
110 TPOUIII0 «AKYIIEPCTBO U TMHEKOJIOTUA» NO 572
0T 01.11.2012, II0 COMaTUYECKOM maTostoruu (caxap-
HbBIH 11abeT, recTalMOHHbIN Auaber), 0COOeHHOCTSAM
[Iall€HTAI[AH.

2. Hastmuwue ocTphIX 1 000CTPEHNE XPOHUYECKUX
BOCITAJTUTEIbHBIX 3a00JIEBAHUI, B TOM YUCJIE KOJIb-
UTA.

3. AHTHbaKTEepUaIbHAsI TEPAIs BO BpeMs bepe-
MEHHOCTH.

Bcem mareHTKaM OBLIO BBIMIOJHEHO HCCIIEIO0-
BaHHe obpasia IUIoAHBIX 000si04ek Meromom ITITP
C ZIETEKINEN Pe3yIbTaTOB B PEXKHUME PEAIbHOTO Bpe-
menu (ITIIP-PB) (Habop «®emodiop 16») ¢ momo-
mpio ammtugukatopa T-96 (OO0 «HIIO JJTHK-
Texunonorusi» (Mocksa)). 3a6op o6pasna MJIOAHBIX
0060JI04€EK ITPOBOIUJICA B CTEPHJIBHBIX YCIOBUAX HUH-
TPaAOIepPaOHHO IPU BCKPBITMH MATKHU U ILJIOZHO-
ro my3bIpsi. B obsactu mocepeuHe MeKIy IUIaleH-
TOH U BHYTPEHHHM 3€BOM C IIOMOIIBIO CTEPUIHHO-
ro KOHXOTOMAa C JuaMeTpoM paboueil IMOBEPXHO-
CTH 9.4 MM OTCEKaJICSI CTAHJJAPTHBIN 00pasel] 1o/ -
HOH 00O0JIOUKH, KOTOPHIN 3aTeM IIOMEIAJICSI B IIPO-
6upKy dumeHA0pd 1.5 MJI ¢ TPAHCIIOPTHON Cpeoi
(«ITIpoba-Pamum», OO0 «HIIO THK-TexHOIO0rusI» ).
N3zHavanpHO MeToguKa «®emoduiop 16» Obuia pas-
paboTaHa i OIeHKH COCTOSIHWs Biaraiuina. Ho
[TOCKOJIbKY JIaHHAsi METOJMKA IMpeJIHa3HAYeHA IS
aHa;M3a OMOTHI Pa3JIMYHBIX OMOTOIIOB, OHA TAKIKe
MOZKET OBITh IPUMEHEHA U VI aHAIN3a MUKPOdII0-
PPl IUIOAHBIX 000104UeK [14—16]. MeToanka «Pemod-
JIOP 16> II03BOJISAET BBISABJIATD CJIEIYIOIIHE MUKPOOP-
ranusmbl: Lactobacillus spp., Enterobacteriaceae,
Streptococcus spp., Staphylococcus spp., Gardnerel-
la vaginalis/Prevotella bivia/Porphyromonas spp.,
Eubacterium spp., Sneathia spp./Leptotrihia spp./
Fusobacterium spp., Megasphaera spp./Veillonella
spp./ Dialister spp., Lachnobacterium spp./Clos-
tridium spp., Mobiluncus spp./Corynebacterium
Spp., Peptostreptococcus spp., Atopobium vaginae,

All patients were delivered by cesarean section
in a planned manner (abnormal fetal lie and mal-
presentation, the presence of a scar on the uterus
after a previous cesarean section, infertility in
combination with poor obstetric history, older age
were the indications).

Exclusion criteria:

1. Pregnant women belonging to the high-risk
group according to the Order determining the Pro-
cedure for the provision of medical care in the field
of Obstetrics and Gynecology No. 572 of November 1,
2012, having somatic pathology (diabetes mellitus,
gestational diabetes), abnormalities of placentation.

2. The presence of acute and exacerbation of
chronic inflammatory diseases, including colpitis.

3. Antibacterial therapy during pregnancy.

All patients were performed an examination of
a fetal membranes sample by real-time PCR (PCR-
RT) method, using Femoflor 16 Kit, and the DT-96
Amplifier (SPA DNA-Technology, Moscow). Sam-
ples of fetal membranes were taken under sterile
conditions intraoperatively during the uterotomy
and amniotomy. In the area between the placenta
and the internal orifice of the uterus, a standard
sample of the fetal membrane was cut off using a
sterile conchotome with working surface of jaws be-
ing 9.4 mm in diameter, and put in Eppendorf tube
1.5 ml with transport medium (Proba-Rapid, DNA-
Technology). Originally the Femoflor 16 method
was developed for evaluation of vagina microbial
environment. But since this method is used to ana-
lyze biota of various biotopes, it also can be used
for fetal membranes microbiota analysis [14—16].
The Femoflor 16 test makes it possible to identify
the following microorganisms: Lactobacillus spp.,
Enterobacteriaceae, Streptococcus spp., Staphy-
lococcus spp., Gardnerella vaginalis/Prevotella
bivia/Porphyromonas spp., Eubacterium spp.,
Sneathia spp./Leptotrihia spp./ Fusobacterium
spp., Megasphaera spp./Veillonella spp./ Dialister
spp., Lachnobacterium spp./Clostridium spp., Mo-
biluncus spp./Corynebacterium spp., Peptostrep-
tococcus spp., Atopobium vaginae, Mycoplasma
hominis, Ureaplasma (urealyticum + parvum),
Candida spp., Mycoplasma genitalium.

The analysis assessed the swab quality (SQ),
which in all cases was adequate (more than 104 ge-
nome equivalents (GE) per sample); determined the
amount of total bacterial load (TBL) — laboratory
TBL (TBLI), identified Lactobacillus spp. and other
types listed above that are on this test panel. The
quantitative assessment of the identified microor-

Journal homepage: http://jsms.ngmu.ru



doi: 10.31549/2542-1174-2021-1-4-11

Kaganova M.A. et al. / Journal of Siberian Medical Sciences 1 (2021) 4—11

Mycoplasma hominis, Ureaplasma (urealyticum +
parvum), Candida spp., Mycoplasma genitalium.

IIpu aHaiM3e OIEHWBAJIOCh KAUECTBO B3SATUS
maska (KBM), KOTOpoe BO BCeX CIIydasix ObLIO aJieK-
BaTHBIM (Oosiee 104 reHoM-skBuBaIeHTOB (I')/006-
paselr), OIpeAessyIoch KOJIUYECTBO 00Inel OakTte-
puasnbHOii Maccel (OBM) — maboparopuas OBM
(OBMun), Lactobacillus spp. ¥ OCTaJIbHBIX BBIIIEIIE-
PEYUCIIEHHBIX BHIOB, BXOJISAIINX B JAHHYIO MAHEb.
KosmmuecTBeHHAas OlleHKA BBISIBJIEHHBIX MUKPOOpPTa-
HHU3MOB IIPUBOUJIACH KAK B aOCOJIIOTHBIX, TAK U B OT-
HOCHTEJILHBIX MoKazaTesssx kK ObMuii. Hacrora BbIsSB-
JIEHUsI TAaHHBIX MUKPOOPTaHU3MOB IIPEJICTaBJIEHA B
MIPOIIEHTAX K KOJIMYECTBY MAIMEHTOK B Ipymmnax. AbG-
COJIIOTHBIN TMOKazareab — koymdectBo JITHK wmcko-
MOTO0 MHUKpPOOpraHHM3Ma B 00paslle, BhIPAKEHHOE B
I'S/mu, mpeacTaBieHHOE B BUE JECATHUYHOTO JIOTa-
pudma — lg. OTHOCUTETHPHBIN KOJIMUECTBEHHBIH I10-
KazaTeJb MUKPOOPTaHU3Ma PACCUHUTHIBAIA KaK OT-
HOIIIEHNE abCOTIOTHOTO KOJTHYECTBA MCKOMOTO MH-
KpoOpranuaMa K abCOJIIOTHOMY KOJIMUECTBY PacCUH-
tanaoir OBM (OBMp) B mpouentax. OBMp mosyde-
Ha U3 CyMMbl aOCOJIIOTHOTO KOJIMYECTBA BBISBJIEH-
HBIX MUKPOOPTaHU3MOB B 00pasIie.

OO6paboTKy pe3yJIbTaTOB HCCIAEAOBAHUSA IIPO-
Boauu ¢ nomoisio mporpamm STATISTICA 10.0,
SPSS 13. /laHHbIe MPeCTaBJIEHbl KaK abCOTIOTHBIE
KOJIMYECTBA B BUJIE CPEJHETO JIECATHUYHBIX JIOTa-
pudmoB. YacToTa BBIABIEHUS MUKPOOPTaHU3MOB —
B IIPOI[EHTaX; OTHOCUTEJIbHOE COJIep:KaHue MUKPO-
OpPraHU3MOB — B IIPOIIEHTaX OTHOCUTEJIHLHO pac-
cuyutanHoii OBMp. KosmyecTBeHHbBIE MOKa3aTeN
Mpe/ICTaBJIEHbl B BHUE CPEHETO apu(pMeTHUECKO-
ro (M) co craugaptabiM oTka0oHeHHEM (6). Cpas-
HeHHe aOCOJIIOTHOTO KOJIMYECTBa B TPYIINAaX BbI-
MOJIHAJIOCH C TIOMOIIBIO Kputepusa ManHa — Yur-
HU. CTaTUCTHYECKU 3HAYUMBIMH CUHTAJIH Pa3JIH-
Yusi Ipu p < 0.05.

PE3YJIBTATBI 1 OBCY2KIEHUE

PesybTaThl MPOBEIEHHOIO aHAIN3a TUIOLHBIX
000JI04€eK mpezicTaBieHbl B Ta6J1. 1. Kak BUIHO 13 Ta-
6unpl, OBMI1 ompesiesisiiach TOJIBKO B 14 CIydasx
(73.6 %), B cpenaeM TuTpe 10+541'D/06pasern. Yacro-
ta OBMp cocraBuiia 6 ciryuaes (31.5 %) (Tabur. 1).

B 8 ciyuasx (42.1 %) HaOII0AATIOCH TIPEBBIIIIE-
Hue OBMu1 sHag OBMp — BBIABJIA/INCH TaK Ha3blBae-
Mbl€ HEM3BECTHbIE BU/IbI, KOTOPBIE HUAEHTHU(DUITIPO-
BaTh C IIOMOIIBIO ITaHen peareHToB «®emModop 16»
HE TMPEACTaBJISIETCs BO3MOXKHBIM. OTHOCHTEIBHO
UEeHTUDUITTPOBAHHBIX BHIOB IIPOIEHT «HEHU3BECT-
HBIX» BU/IOB ObLT HUBKUM (2.08 + 0.08 %). CTrepuib-
Hble 00ostouku (OBMa = 0 u OBMp = 0) Habmoaa-
JIUCH B 5 ciIydasx (26.3 %).

ganisms was given both in absolute and relative in-
dicators with reference to the TBLI. The frequency
of detection of these microorganisms is presented
as a percentage of the number of patients in the
groups. The absolute quantity of DNA of the desired
microorganism in the sample expressed in GE per
ml, presented as a decimal logarithm — 1g. The rela-
tive quantity of the microorganism was calculated
as the ratio of the absolute amount of the desired
microorganism to the absolute amount of the cal-
culated TBL (TBLc) as a percentage. The TBLc is
derived from the sum of the absolute quantity of
detected microorganisms in the sample.

The results of the study were processed using
the STATISTICA 10.0, SPSS 13 softwares. The data
is presented as absolute quantities in the form of the
mean of decimal logarithms. The detection frequen-
cy of microorganisms — as a percentage; the relative
quantity of microorganisms — as a percentage rela-
tive to the calculated TBLc. Quantitative indicators
are presented in the form of an arithmetic mean (M)
with a standard deviation (8). The comparison of the
absolute quantity in the groups was performed using
the Mann-Whitney test. The differences were con-
sidered statistically significant at p < 0.05.

RESULTS AND DISCUSSION

The results of the fetal membranes analysis are
presented in Table 1. As it can be seen, TBLI was
detected only in 14 cases (73.6%), the mean titer
is 10454 GE/ml. The frequency of TBLc was 6 cases
(31.5%) (Table 1).

In 8 cases (42.1%) TBLI exceeded TBLc — so
called unknown species were detected, which
could not be identified with Femoflor 16 test panel.
The percentage of “unknown” species relative to
identified species was low (2.08 + 0.08%). Sterile
membranes (TBL] = 0 and TBLc = 0) were seen in
5 cases (26.3%).

In intact fetal membranes, mainly the repre-
sentatives of the Enterobacteriaceae family were
detected (5 cases (26.3%)), only in 1 case — Candida
spp., which can be associated with the contact of
the fetal membranes with the cervical canal.

In recent years, the research is conducted for
studying the microbiota of the fetoplacental com-
plex, and it is reported of the detection of bacteria
in the placental and fetal membrane samples with-
out signs of infection, based on the results of clini-
cal and histological analysis [12, 17]. Back in 2005,
it was shown that the fetal membranes in normal
pregnancy often contain bacteria, but this does not
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Ta6snma 1. PacupeziesieHrie MUKPOOPTaHU3MOB HHTAKTHBIX IIJIOTHBIX 000JIOUEK IIPU JJOHOIIIEHHOU 6epeMeHHOCTH
Table 1. Distribution of microorganisms in intact fetal membranes in full-term pregnancy

ITokazaresib, MUKPOOPraHU3MbI

. 2 : abce. (%
Indicator, microorganisms (%)

YacToTa BbISIBJIEHUS,

Detection rate, abs. (%)

AGCOTIOTHBIH ITOKa- OTHOCHUTEITbHA S
3aresb — g (M) yacrora (%)

Absolute indicator — 1g (M)  Relative ratio (%)

KBM / SQ 19 (100)
OBMux / TBLI 14 (73.7)
OBMp / TBLc 6 (31.5)
Lactobacillus spp. o (0)
Enterobacteriaceae spp. 5 (26.3)
Streptococcus spp. 0 (0)
Staphylococcus spp. o (o)

Gardnerella vaginalis + Prevotella bivia + 0 (0)
Porphyromonas spp.

Eubacterium spp. o (0)
Sneathia spp. + Leptotrichia spp. + o (0)
Fusobacterium spp.

Megasphaera spp. + Veillonella spp. + o (o)
Dialister spp.

Lachnobacterium spp. + Clostridium spp. 0 (0)
Mobiluncus spp. + Corynebacterium spp. 0 (0)

Peptostreptococcus spp. o (0)
Atopobium vaginae o (0)
Candida spp. 1(5)
Mycoplasma hominis o (0)
Ureaplasma (urealyticum + parvum) o (0)
Mycoplasma genitalium o (0)

Heuseectublie Bujbl / Undetected species 8 (42.1)

5.04 -

4.54 100

4.53 97.8 £ 0.08
— 0.00 £ 0.00
4.53 97.8 £ 0.08
— 0.00 £ 0.00
— 0.00 £ 0.00

— 0.00 = 0.00

— 0.00 £ 0.00

— 0.00 = 0.00

— 0.00 = 0.00

- 0.00 + 0.00
— 0.00 + 0.00
— 0.00 + 0.00
- 0.00 + 0.00
1.82 0.19 £ 0.02
— 0.00 + 0.00
- 0.00 + 0.00
- 0.00 + 0.00
2.89 2.08 + 0.08

B MHTAKTHBIX IJIOJTHBIX 000JI0YKAX BBISBIISIIICDH
B OCHOBHOM IIpeZICTaBUTENU ceMelicTBa Enterobacte-
riaceae (5 caydaes (26.3 %)), TOJIBKO B 1 CIyJae BbI-
saByeHa Candida spp., YTO MOKHO CBA3aTh C €€ KOH-
TaKTHBIM IONAJIAHUEM Ha IUIOJHbIE 0OOJIOYKH U3
[IEPBUKAJILHOTO KaHAJIA.

B mocsiezHue TOABI TPOBOJATCA HCCIIENOBA-
HUs, HAIIpaBJIEHHbIE HA U3YUYeHUEe MUKPOOUOTHI de-
TOILUIAIEHTAPHOTO KOMIUIEKCA, & TAKXKe CO00IIaeT-
cs1 06 obHapy:keHUU OakTepuil B 06pasiiax miareH-
THI U IUTOTHBIX 000J1049eK 6e3 MPU3HAKOB NH(EKITIU
10 pe3ysIbTaTaM KJIMHHYECKOTO U THCTOJIOTHYECKO-
ro aHanuza [12, 17]. Emie B 2005 r. ObLJIO ITOKa3a-
HO, YTO IUIOAHBIE 000JI0UKU TPU (DUZHUOIOTHUECKH
IIPOTEKAIoIeN OepeMeHHOCTH YacTo cozepkaT b6ak-
TEPHUH, HO K OCJIOXKHEHUAM T'eCTal[i{ 3TO He IIPUBO-
JTUT, ¥ JAHHBIX 0 HAIMYUHU UHQEKIINH IIPU TUCTOJIO-
THYECKOM UCCIIEZI0OBAHUHY IVIOAHBIX 000JI0UEK U TIJ1a-
1eHTHI HeT [18].

BBLIO yCTaHOBJIEHO, UTO IUIAIEHTAPHBIA MUKPO-
6moM HamboJee CXOIEeH ¢ MHKPOOMOMOM IIOJIOCTH
pra (HazmecHeBOH OJIAIIKA U CIIMHKU SI3bIKA) U He

lead to gestational complications, and there is no
data on the presence of infection during histologi-
cal examination of the fetal membranes and pla-
centa [18].

It was found that the placenta microbiome is
most similar to the microbiome of the oral cavity
(supragingival plaque and dorsum of the tongue)
and is not identical to the intestinal and vaginal
microbiomes [4, 5]. Thus, the ascending pathway
of bacterial colonization of the placenta and fetal
membranes is not dominant and, most likely, is re-
alized with the loss of the barrier function of the
cervical canal and the fetal membranes continuity
[4], which, in fact, confirms our study. In pregnant
women with intact fetal membranes, the frequency
of microbial DNA detection is 73.7%; but in 42.1%
of cases, it was impossible to identify microorgan-
isms using the Femoflor 16 test panel, which is due
to its orientation to identify representatives of the
vaginal biotope, while the DNA of other species is
present on the fetal membranes. Our results are
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HJIEHTHYEH KUIIIEYHBIM U BJIaTaJTUITHBIM MUKPOOHO-
MaMm [4, 5]. Takum 06pa3oM, BOCXOAAIIUHN MyTh OaK-
TEPUAJIbHON KOJIOHM3AIUM IUIALIEHTHl U ILUIOIHBIX
000JI0U€EK He SBJSAETCS JOMUHUPYIOIIUM H, CKOpee
BCEro, peayn3yeTcss IpH yTpare GapbepHOU (GyHK-
MY [[EPBUKATBHOTO KaHAJIA, HAPYIIEHUH I[€JI0OCTHO-
CTH IUIOZTHBIX 000JIOUEK [4], UTO, IO CyTH, IIOATBEPK-
JlaeT Hallle HccileZloBaHue. Y OepeMeHHbBIX ¢ UHTAKT-
HBIMU IUTIOJTHBIMH OOOJIOUKAMM YAaCTOTA BBISABIIE-
uus JJTHK MUKpOOPraHu3mMoB cocTaBiseT 73.7 %, HO
B 42.1 % ciiydaeB WIEHTUDUIIMPOBATh MUKDPOOpTa-
HU3MBI C IIOMOIIBIO CTAHAAPTHON NaHEIU peareH-
TOB «Pemodiop 16» GBUIO HEBO3MOIKHO, UTO CBSI-
3aHO C OPUEHTAlMEN MMaHeId Ha BBISABJIEHHE TIPEJ-
CTaBUTEJEH BJIATAIMINHOTO OHWOTONA, a Ha IUIOJ-
HbBIX obosioukax mpucyrcrsyer JHK apyrux Buzmos.
Hamm manHbpIe TOATBEPKAAIOTCA JJAHHBIMU JINTEPA-
Typhl, rae HecoBnagenusa ObMa u OBMp nipu ana-
nuse JITHK meromom ITIIP-PB aHasorudHo 00bACHA-
10TCs TeM, uto K yactu JJHK Gakrepuii B cTaHmapr-
HBIX TaHEJISAX He MPeJCTaBIeHbl peareHThl, Jlabopa-
TOPUsI OIIPEJIEJISIET HEKYIO0 OAKTEPUAIHHYIO Maccy, HO
BBIJIEJIUTh KOHKPETHOE CEMEUCTBO HE IIPEeJICTaBIIA-
eTcs BOBMOKHBIM [3]. B pesysbTaTe Halero uccie-
JIOBaHUsA y MAITUEHTOK HA IUIOJHBIX 0D0JI0UKAX BbI-
JleJIEHbI UCKJTIOUUTEIIHHO MPEJICTABUTENIN CEMENCTBA
Enterobacteriaceae, muillb B OJHOM CJIyuae TPUOBI
pona Candida.

CemetictBo Enterobacteriaceae BbISBIISIIOCH B
HCCIEIOBAHUAX JIPYTUX aBTOPOB, KOTOPBIE TaKXKe
unentudunuposanu: Protobacteria, Bacteroides,
Fusobacteria u Tenericutes [19, 20]. MHeHHsa 0
JKU3HECTIOCOOHOCTH JJAaHHBIX OaKTepwil B JiUTepa-
Type pasusarcs. B HemaBHeM uccienoBanuu L. Zhu
et al. [21] MUKPOOBI KYJIBTUBUPOBAJIUCE C IJIOAHOM
YacTH IJIALIEHTHI B 20.7 % ciaydaes (379 us 1832 006-
pasuoB), NOJyYeHHOH BO BpPeMs KecapeBa CeUeHUs
IIpU JIOHOIIIEHHOI 6epeMeHHOCTH 6e3 KIIMHUYECKUX
IIPU3HAKOB XOPMOHAMHHMOHWTA; U3 HUX B 13.5 %
(247 u3 1832 00pas1oB) ciaydaes B IUIAlleHTaxX 00-
Hapy:keHa Kysbrypa E. coli. OmHako psa ApyTUX uc-
CJIeIOBAHUN CBUIETEIHCTBYET O TOM, UTO BKJIAJT B
BeIaBiieHue JJHK pasanuHbIx 6aKTepHi Kak Ha I1a-
[leHTe, TaK U Ha IUIOJHBIX 000JIOYKAX BHOCHUT 3a-
rps3HeHHe 00pasnos, nubo Hamuuwe JJHK cBume-
TEJILCTBYET JIUIIb O TOM, UTO JIAaHHBIE BU/bI OaKTe-
pui IPUCYTCTBOBAIM HA IIAIIEHTE U IUIOAHBIX 000-
JIOUKaX, HO OHU He KU3HECIOCOOHBI U He JAAI0T PO-
cTa TIpU KyJIbTUBUPOBAHUM Ha cpeaaxX. Bo3mMokHO,
aKTUBHO Pa3MHOXKAWOIIENCA IMHAMUYHON MHUKPO-
OHOTHI B IJIAIIEHTE U IUIOJTHBIX 000JI0UKAX U HE Cy-
I[ECTBYET, KaK 9TO UMEET MECTO BO BJIATAJIUIIE, HO
cam dakt Hasmmuus JTHK onpeneseHHBIX MUKPOOP-
TaHU3MOB CBH/IETEJIBCTBYET B IOJIb3Y BAXKHBIX M-

confirmed by the literature data, where the discrep-
ancies between TBLI and TBLc in the analysis of
DNA by PCR-RT are similarly explained by the fact
that the reagents for the part of the bacterial DNA
are not presented in the standard test panels, so
the laboratory determines a certain bacterial load,
but has no opportunity to detect a specific bacteria
family [3]. As a result of our research, only repre-
sentatives of the Enterobacteriaceae family were
identified on the fetal membranes of patients; and
only in one case — fungi of the Candida spp.

The Enterobacteriaceae family was detected by
other authors, who have also identified: Protobacte-
ria, Bacteroides, Fusobacteria, and Tenericutes [19,
20]. Opinions concerning the viability of these bac-
teria differ in the literature. In the recent study by
L. Zhu et al. [21], in 20.7% of cases (379 out of 1.832
samples) the viable bacteria were obtained from the
fetal part of placenta during cesarean section in
full-term pregnancy without clinical signs of cho-
rionamnionitis; of these, in 13.5% (247 out of 1.832
samples) of cases, E. coli culture was identified in
the placentas. However, a number of other studies
indicate that the contamination of the samples con-
tributes to the detection of DNA of various bacteria
both on the placenta and on the fetal membranes;
or the presence of DNA only shows that these spe-
cies of bacteria were present on the placenta and the
fetal membranes, but they are not viable and do not
exhibit growth when cultured on media. It is pos-
sible that the actively growing dynamic microbiota
in the placenta and the fetal membranes does not
exist as is the case in the vagina, but the very fact of
the presence of certain microorganisms’ DNA sug-
gests important immunological processes, which
are based on the microbial antigen presentation and
the production of the cellular and humoral immu-
nity factors in response [4, 5].

CONCLUSION

On the fetal membranes in full-term pregnancy,
the presence of a total bacterial load of 1045 (1035—
105®%) GE per sample is acceptable. Unidentified mi-
croorganisms were detected in the fetal membrane
samples in 42.1% of cases, but their titer was insig-
nificant (10>%° GE per sample). With an intact am-
niotic sac, the quantity of Enterobacteriaceae spp.
representatives detected on the fetal membranes
corresponds to 10+5GE per sample on average.

Conflict of interest. The authors declare no
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MYHOJIOTHYECKHX ITPOIIECCOB, B OCHOBE KOTOPHIX Jie-
JKUT TIPe3eHTallus aHTUTEHOB MUKPOOOB U BbIpa-
00TKa B OTBET (haKTOPOB KJIETOYHOTO U TYMOPAJh-
HOr'O0 UMMYHUTETA [4, 5].

SAK/IIOYEHUE

Ha mtoiHpIX 000J10UKaX IpU OHOIIIEHHOH Ge-
PEMEHHOCTH JIOIMyCTUMO IPUCYTCTBUE OOIIed Oak-
TEpUATLHON Macchl — 1045 (1035—-10%%) I'd/obpaser.
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