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INPEBUOTUYECKHUE U TIPOBUOTUHYECKHUE CIIOCOBbI KOPPEKIIUHN
MHUKPOBUOTbDI BJATAJIMIIA Y YHACTHHUL HASEMHBIX SKCIIEPUMEHTOB,
MOJAEJIMPYIOIIIUX OTAEJBHBIE ®AKTOPBI KOCMHUYECKOI'O ITIOJIETA

! TocynapcTBeHHbI HayuHblii 1eHTp Poccmiickoit ®emepammm — WHCTHTYT —MeIuKO-
ounonorndeckunx npodiem Poccuiickoit Akanemun Hayk, Mocksa, Poccust

2 HanpoHanbHBIH MeUIMHCKUN HCCIeN0BaTeNbCKUI EHTp aKylepcTBa, TMHEKOOTUN U Te-
punarosioruu uMmenu akaaemuka B.U. Kymakosa, Mocksa, Poccus

L]ens. OueHUTb COCTOSIHUE MUKPO(DIIOPHI BIIArajHila U IIEPBUKAIBHOTO KaHalla y JKEH-
IIMH-UCTIBITATENIbHUL] U30JSUOHHBIX 3KCIIEPUMEHTOB Pa3IMYHON MPOIOKUTEILHOCTH, a TaK-
K€ HCIIBITaTeIIbHUI] SKCIIEPIMEHTOB «CYXOi» MMMeEpCUH, a Takxke 3()PEeKTUBHOCTh pazIHMIHBIX
Croco00B MPOPUIAKTUKU AUCOMO030B MOJIOBON CUCTEMBI.

Mamepuanvi u memoowl. IIpoaHanu3upoBaHbl JaHHbIE 110 COCTaBY BarMHAJIbHONH MHUKpPO-
G1opbl 1 MUKPO(IIOPH! LEPBUKATIBLHOIO KaHAJA y MCIIBITATeNIbHUL] 14-CyTOUHOTO U 8-MECIYHOTO
M30JISIIMOHHOTO 3KCIEPHMEHTa, a TakkKe 3-CyTOYHOW M 5-CyTOUHOH «cyxoi» ummepcuu. Bo
BCEX JKCIEPUMEHTAX, KPOME 5-CYTOYHOH «CyXOW» MMMEPCUM HE MPUMEHSUINCh CPEACTBA KOp-
pexuuy ¥ npoUIaKTUKU 11cOM030B. B 5-CyTouHO# «CcyXoi» uMMEpCcUH B KaueCcTBE MEepOopalb-
HOTO CpeACTBa NPOPHIAKTUKU AUCOMO30B UCIIOIb30BAICSA JIAKTOPEPPUH, B KAUECTBE MECTHOT'O —
ceeun Ha ocHoBe Lactobacillus acidophilus. OGpa3ibl BarnHaJIbHOTO OTAEISIEMOTO U OT/EIsIe-
MOT0 IIEpBUKAIBHOTO KaHana Opajuch 10 Hayajla 3KCIEpUMEHTa M Mocje OKOHYaHus (it 5-
CYTOYHOH «CyXOil» UMMEpCHH ObLIa MPEeTyCMOTPEHA TPEThs TOUKA — CITYCTSI MECSAI] TOCIEe OKOH-
YyaHus uccienoBaHuit). Touku B3ATus OMoMarepuana CUHXPOHU3UPOBAIUCH TaK, YTOOBI Y Kax-
JI0M OHM TIOMAJalii Ha ONpeAenaEHHbIe THU LMKIA. Bcem ncnpiTarenbHUIAM BBINOJIHEHA MUKPO-
CKOIIMS BarMHAJIBHOIO OTAENIIEMOr0, OKpaleHHOro 1o ['paMy, U KyJIbTypaabHOE MCCIEI0BAHNE
B COOTBETCTBUM C MEAMIIMHCKON TexHosoruen «/HTerpanbHas OleHKa COCTOSIHUSI MUKPOOUOTHI
Biaranuma. /[lnarHocTuka oNmopTYHUCTHYECKUX BarMHUTOB». BUIOBYIO MIEHTH(UKAIINIO MUK-
poopraan3moB npoBoaii MetogoM MALDI-TOF-MS ananu3a ¢ ucnoip30BaHUEM BPEMSIIPO-
nérHoro Macc-criektpomerpa Autoflex III ¢ mporpammubeiM obecnieuennem Maldi BioTyper
(Bruker Daltoniks; I'epmanust) Bepcuu 4.0. IlonyueHHble JaHHBIE TPOAHATU3UPOBAHBI C TIOMO-
IIbI0 JUCKPUMHMHAHTHOTO M AMCIIEPCHOHHOTO aHAJINW30B, HEMAapaMeTpU4EeCKoro Kpurepus Mak-
Humapa, xpurepust Xxu-kBajapar, HemapaMmeTpuyeckux KpurepueB Ppuamana, MaHHa-YWUTHH,
Kpackens-Yomnuca. Craructuueckas oopadotka npooauiacsk B mporpamme STATISTICA 12.

Pesynomamel. B pe3ynbrare mpoBeIEHHBIX UCCIEIOBAHUN OBIIIO BBISIBIIEHO, YTO COCTOS-
HUE€ MUKPOOMOTHI BJIarajuiia U LEepBUKAILHOIO KaHajla yXy/IIaeTcsl Kak B M30JSILMOHHBIX dKC-
NepUMEHTax (BHE 3aBUCUMOCTH OT MPOJOJIKUTEIbHOCTH U30JISIIMH), TAK U B «CYXOH» HMMEPCUHI
(kaKk B 3-CyTOYHOH, TaK U B 5-CyTOUHOW B IpyIIe, HE UCIOIb30BABIINMI CpeacTBa MPOPUITAKTH-
K1). B M30MSAIMOHHBIX 3KCIEPUMEHTaX OTMEYAJIOCh YBEIMUYEHUE KOJMYECTBA BCEX YCIOBHO-
[IATOTE€HHBIX BUJIOB MUKPOOPTIaHMU3MOB, B TO BpEMs KaK B «CyXOW» HMMEpPCUHU MMeach TCHACH-
Usl K YBEJIMUYEHUIO KOJIMYECTBA a’dPOOHBIX U (PaKyIbTaTUBHO-aHAIPOOHBIX BHJIOB MHUKpPOOpra-
HU3MOB M CHH)KEHHUIO KOJMYECTBA aHA’POOHBIX YCIOBHO-TIATOTEHHBIX BHUIOB. JlakTodeppuH,
MIPUMEHEHHBIN B KayecTBe MEepOpaIbHOIO CPEelCTBA MPO(PHUIAKTUKH, OKa3bIBajl MOJOKUTEIbHOE
neiictBue Ha MUKpodIopy Biaranuiia Ha +30 CyTKH Mociie OKOHYAHHSI «CYXOi» UMMepCHH: Obl-
JI0 OTMEUYEHO YBEITWYCHHUE KOJUYECTBA JIAKTOOAIMIUT TI0O CPAaBHEHHUIO C TIIAIleOHON Tpymmon. Y
UCTIBITATENbHUL, KOTOPbIE MCIOIB30BAIM MPOOMOTHYECKHE CBEYM HAa OCHOBE alUA0(PHIBHBIX
JaKTOoOAUII, KOJIMYECTBO YCIOBHO-IIATOI€HHBIX BHI0OB MUKPOOPIaHHW3MOB cpa3y IOCJEe OKOH-
YaHus UMMEpPCHH ObUIO OOJIbIlIe, YeM B JIPYTMX Tpylmax, B TO Bpems kak K +30 cyTkam mocie
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OKOHYAHUS JKCIIEPUMEHTa JaHHbIE pa3inuus HUBeIupoBaauch. KomOuHanus nakropeppuHa u
MECTHBIX TPOOMOTHYECKUX CBEYEH HE Jlaa BRIPaKEHHOT0 3aMeTHOTO 3 dekra.

3axnouenue. CyMMUpPYS BBILIE CKa3aHHOE, MOXHO CJIENIaTh BBIBOJ O TOM, UTO JIakTO(ep-
pPUH HMMEET MPOJOHTMPOBAHHOE MOJIOKHUTEIHHOE JCHCTBUE HA MUKPOQIIOpY BIaraiuiia, mpu
3TOM HauOosiee OBICTPHIM U 3(PGPEKTHUBHBIM CPEICTBOM SIBISETCS MECTHOE MPOOMOTHYECKOE
CPEICTBO — BaruHaNbHbIE cBeud. [IoCKOIbKY KOMOMHAIMS JIakTOhepprHa U MECTHBIX TPOOHO-
TUYECKUX CBEYell HE Jaja BBIPAXKEHHOTO 3aMETHOT0 3(¢eKTa, 4YTo MOXKET ObITh CBSA3aHO Kak C
HEOOJIBIION BEIOOPKOM, TaK U C OTCYTCTBHEM CHHEPrHYecKoro 3ddexra JaHHBIX JBYX Mpernapa-
TOB, BEPOSATHO, Hanboee A3P(HEeKTUBHBIM MTPEICTABISACTCS UCIOIb30BaHUE ayTONMPOOUOTHYECKUX
CBeUeH B KayecTBE MECTHOTO CpPEICTBA MPO(UIAKTHKH, KaK CPEACTBa, KOTOpOe OyaeT AeHCTBO-
BaTh OBICTpEE, YeM MEepOPAIbHBIA MPOOHOTHK, B Oosee 2P(HEeKTUBHO, YeM KOMMEPUYECKUN Tpe-
napar Ha OCHOBE alA0QUIBHBIX JTAaKTOOANMUL. Ha MaHHBI MOMEHT 3TO SBJISETCS MPEAMETOM
NAJILHEUIINX UCCIIEIOBAHUN.

Knouesvie cnosa: mpoOMOTHUKH, UCKYCCTBEHHAsI cpefia OOMTAaHUS, HA3EMHBIC MOJCIbHBIC
JKCIIEPUMEHTBI, KOCMHYECKasi MUKPOOHOJIOTHSL.
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Aim. To assess the state of the vagina and cervical canal microflora of the volunteers, par-
ticipating in isolation experiments of various durations, and volunteers, participating in “dry”
immersion experiments, as well as the effectiveness of various methods for preventing dysbiosis
of the reproductive system.

Materials and methods. The data on the composition of the vaginal and cervical canal
microflora of the volunteers, participating in a 14 days and a 8 months isolation experiments as
well as in a 3-day and a 5-day "dry" immersion experiments were analyzed. In all experiments,
except for the 5-day "dry" immersion, no means of correcting and preventing dysbiosis were
used. In the 5-day "dry" immersion, lactoferrin was used as an oral countermeasure, and supposi-
tories based on Lactobacillus acidophilus were used as a topical countermesure. Samples of the
vaginal and cervical canal microflora were taken before the start of the experiment and after the
end (for a 5-day "dry" immersion, a third point - a month after the end of the study - was provid-
ed). The biomaterial sampling points were synchronized so that each of them fell on certain day
of the menstrual cycle. All samples were Gram-stained, and a cultural study in accordance with
the medical technology “Integral assessment of the state of the vaginal microbiota. Diagnosis of
opportunistic vaginitis” was made. Species identification of microorganisms was performed by
MALDI-TOF-MS analysis using an Autoflex 11l time-of-flight mass spectrometer with Maldi
BioTyper software (Bruker Daltoniks; Germany) version 4.0. The obtained data were analyzed
using discriminant and dispersion analyses, non-parametric McNimar test, chi-square test, non-
parametric Friedman, Mann-Whitney, Kruskal-Wallis tests. Statistical processing was carried out
in the program STATISTICA 12.

Results. As a result of the conducted studies, it was revealed that the state of the microbi-
ota of the vagina and cervical canal worsens both in isolation experiments (regardless of the du-
ration of an isolation) and in “dry” immersion (both in 3-day and in 5-day immersion in the
group that did not use any probiotic). In isolation experiments, an increase in the number of all
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opportunistic microorganism species was noted, while in the “dry” immersion there was a trend
towards increase in the number of aerobic and facultative anaerobic microbial species and de-
crease in the number of anaerobic opportunistic species. Lactoferrin, used as an oral probiotic,
had a positive effect on the vaginal microflora at +30 day after the end of the “dry” immersion:
an increase in the number of lactobacilli was noted compared to the placebo group. Volunteers,
who used probiotic suppositories based on acidophilic lactobacilli, had greater number of oppor-
tunistic types of microorganisms immediately after the end of immersion than in other groups,
while by +30 days after the end of the experiment, these differences leveled out. The combina-
tion of lactoferrin and local probiotic suppositories did not give a pronounced noticeable effect.

Conclusion. Summarizing the above, it can be concluded that lactoferrin has a prolonged
positive effect on the vaginal microflora, while the fastest and most effective countermeasure is a
local probiotic - vaginal suppositories. Since the combination of lactoferrin and topical probiotic
suppositories did not give a pronounced noticeable effect, which may be due to both small num-
ber of samples or lack of a synergistic effect of these two drugs, probably the most effective is
using autoprobiotic suppositories as a topical probiotic, which will act faster than an oral one and
will be more effective than a commercial probiotics based on acidophilic lactobacilli. This is cur-
rently the subject of further research.

Key words: probiotics, artificial habitat, ground model experiments, space microbiology.
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