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TO THE QUESTION OF THE PATHOGENESIS OF SOME PRO-INFLAMMATORY AND IMMUNOLOGICAL LINKS OF
THE ENDOMETRIOID DISEASE (REVIEW ARTICLE)

Orlova Yu. A.

Abstract. The purpose of the literature review is to study the latest data on the pathogenetic links of chronic
inflammation and disorders in the immune system in women with endometriosis.

The diagnosis of endometriosis is now increasingly established in women of all ages. This trend has a poor prog-
nosis, as already the total prevalence of endometrioid disease in women is 10%. It should be noted that the number
of women of reproductive age with this pathology is increasing and according to various authors is in the range from
10 to 70%.

Endometriosis poses a serious problem for normal functioning in various areas of the patient’s life and signifi-
cantly impairs the quality of life. This is manifesting in the presence of pain, excessive menstrual bleeding and im-
paired reproductive potential, which is manifesting in primary and secondary infertility.

However, in the presence of a wide variety of theories of the development of this pathology, including: im-
plantation, genetic, hormonal, dysontogenetic, neoplastic, metaplastic, immune theories, etc., none of them fully
describes the processes that lead to the development of endometriosis. However, many researchers recognize that
endometriosis is a disease with aseptic chronic inflammation and significant impaired immune responses in these
women.

Implantation theory is that when the menstrual blood reverses through the fallopian tubes, the cells of the
endometrium penetrate into the structures of the abdominal cavity due to their adhesive and invasive properties.

However, retrograde menstruation is present in 90% of women, and endometriosis occurs in only 10% of women.

Further, beyond the postulates of implantation theory, macrophages found in peritoneal fluid in 85% and in en-
dometrial tissues of normal women increase in number and cause a whole pool of inflammatory reactions.

Depending on the subspecies of M1 or M2 macrophages, they secrete a diverse number of cytokines and
chemokines that, due to their functions, cause various processes in the abdomen and uterus.

However, the role of the type of macrophage polarization in the genesis of endometrioid disease has not yet
been fully identified, as some studies have shown an increase in the ratio of M2/M1 to M2 in endometrial cyst tis-
sues and menstrual blood. In the endometrium of such women, the data regarding the type of polarization of mac-
rophages differ. One source indicates a significant prevalence of M2 type, in others, the opposite of M1.

Nowadays, it is known that chronic aseptic inflammation is maintained in endometrioid disease. Some literature
data indicate that macrophage colony-stimulating factor (CSF-1) may be directly involved in this. It is responsible for
the differentiation, proliferation and growth of macrophages. According to the literature, it is a predictor of onco-
genicity in various gynecological diseases. CSF-1 increase in peritoneal fluid in women with endometriosis has also
been observed.

Breakdowns in the immune status, which is manifested not only in the altered immune response, but also in the
evasion of endometrial cells by the destruction of NK cells eventually leads to impaired endometrial cells elimination
processes and further disease progression.

However, given that there are still unresolved questions about the direct involvement of macrophage polariza-
tion in the genesis of endometriosis and factors that contribute to the maintenance of chronic aseptic inflammation,
this requires further study and detail to fully understand the pathogenetic patterns of endometrioid disease for
implementation of necessary actions to improve diagnostic and treatment.
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CBA3b Ny6AMKaumMm c NNAHOBbIMM HAy4yHO-UCCAe-
AoBaTenbCcKMMKU pabotamu. [laHHaa paboTa sasnasetca
dparmeHTOM Hay4yHoOM TemMbl Kadegpbl «Passutne u
MopdOdYHKLMOHANBbHOE COCTOAHWE OPraHOB U TKaHEeW
3KCNEePUMEHTANIbHbIX }KMBOTHbIX U NOAEN B HOPME, B
OHTOreHese nog BAMAHUEM BHeLlHMX GpakTopoB», Ne ro-
cypapcTBeHHoM permcTtpaymm 0111U009598.

MaToreHHble GaKkTepuK, BXoAALLME B COCTAB Opasib-
HOro MMKpoBMOMa CrocobBCTBYHOT PasBUTUIO CTOMa-
TO/IOTMYECKOTO Kapueca, KOTOPbIN SBAAETCA OAHUM U3
Hambonee pacnpoCcTpaHeHHbIX 3aboneBaHUt MONOCTU
pTa Kak y B3pOC/bIX, TaK U Y AeTel, NOCKONbKY nepo-

panbHaA MUKPOBMOTA UFPAET }KMU3HEHHO BaXKHY PO/b
B noAgepKaHMM romeocTtasa MosoCTU pTa U aKTUBHO
B/IMSIET HAa MHOTME NPOLECCbl B OpraHn3me, ocObeHHO
y peteld. Tak, Hanpumep, 3agepKKa pocTa B AETCKOM
BO3pacTe CBA3aHa C [JeKOMMNIeMeHTauuen Kenyaou-
HO-KMLLIEYHOTrO TPaKTa, YTO 06YCNOBAEHO Ype3MEpPHbIM
pPOCTOM POTOMNOTOYHbIX TakcoHoB [1]. Ha ocHoBaHuu
pe3ynbTaToB MccnenoBaHU HGblia 0bHapyKeHa Koppe-
NAUMA MeXAYy PasNUYHbIMU cTeneHaMKU aucbakTepmo-
33 KenygoyHO-KMLIEYHOro TpakTa M MUHepanunsauum
TBEPAbIX TKaHel 3yba C NaToNorMyeckMmm U3MEHEHU-
AMKM B Monoctu pTa. B nepsoi noarpynne obcneaye-
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MbIX AeTel ¢ ymepeHHbIM ancbuosom (I u Il cteneHn)
6bIn BbIABNEH YMepPeHHbIN Kapuec 3y60oB, Toraa Kak Bo
BTopoi noarpynne c Il u IV cteneHamu ancbrosa 6bin
OobHapy»KeH BbICOKMI ypoBeHb Kapwueca. Bo Il rpynne
(6e3 HapyweHUn XKenygovyHo-KMLEYHOW ¢aopbl) no-
KasaTeNlb AeMWHepanusaLuu TBepAablX TKaHeWh 3y6os
6bl1 MUHMMaNbHBIM; Y AeTeil B Bo3pacTe 1-3 net ya-
CTOTa M PAcnpOCTPaHEHHOCTb Kapueca Bbinn HU3KMMU
M YBE/IMYMBANIUCL C BO3PACTOM, AoCTuras bonee BbiCo-
KMX 3HAYeHWU B Nepuoj nosoBoro cospesaHus (11-16
net) [2]. B cBA3M C 3TMM BaKHYIO pO/ib NPeACTaBAAOT
nccnefoBaHUA CTPYKTYPbl BaKTepuanbHbIX cO0bLLECTB B
nosIoCcTv pTa y AeTel.

B pabote [3] usyyann HaktepmanbHoe pasHoobpa-
3Me opanbHOW MMKPOBMOTbI B CNOHE W HAAMKeNyLou-
KOBbIX bnsilKax y 60 geTelt B Bo3pacte oT 3 40 6 neT ¢
Kapuecom u 6es Hero. Micnonb3osann metog PCR-DGGE,
KOTOPbIN ABNAETCA OOLLENPUHATON MONEKYNAPHO-3KO-
Nornyecko metogmKkon. OB6HapyXKeHo, YTO opasibHaA
MMKpOBMOTa y geTelt xapaktepusyeTcs 60MbLNMM pas-
Hoobpasvem, Npu 3TOM GUAOTUMbI B C/AOHE U HAA-
TNasHUYHbIX BAALIKAX 3HAYUTEIbHO PA3IMYANUCL U KX
MOHO 6blI0 JOCTOBEPHO pPa3fenvTb Ha ABa PasHbIX
knactepa (p <0,05). PasHoobpa3sne HakTepuit B nepo-
panbHOM MUKpobUOME OblNo NPeACcTaBNeHO PoAamu
Streptococcus, Veillonella, Actinomyces, Granulicatella,
Leptotrichia n Thiomonas, B 6asWKax OHW BblIN TECHO
CBA3aHbl C Kapuecom 3y6oB (p <0,05). YcTaHOBAEHHOE
pa3Hoobpasne nepopasbHO MUKPOOUOTbI MO3BONMIO
JlyyLLe NOHATb OPA/IbHYH MUKPO3IKOCUCTEMY, @ NATOrEH-
Hble MonyAauMM B BaALLKe Aal0T HOBOE NpeacTaB/ieHne
06 3TMO/MIOMMK Kapueca y [eTen, YTO OTKPbIBAeT BO3-
MOXHOCTU ONA LeneHanpas/eHHOro BMeLlaTenbCTBa B
3Ty 60N1Ee3Hb YXKe Ha PaHHUX 3Tanax KU3HMU.

Y peten C KapMecom OLLeHMBANU METATPaHCKPU-
TOM ANs onpegeneHnsa metabonnyeckoro noteHumana
cooblects 6akTepuii BUONNEHOK NO CPaBHEHUIO C Ta-
KOBbIM y ZieTel 6e3 Kapueca [4]. B obpasuax buonneHok
oT aeteli 6e3 Kapueca (BK: n = 4), c KOpOHapPHbIM Kapu-
ecom (KK: n = 5) u aeHTMHOBbIM Kapuecom (OK: n = 5)
onpeaenanu NoTeHumMan 3KCNPeccun reHoB HakTepui.
®yHKLMOHaNbHOE NpodUANpoBaHUe BblO BbINOJHEHO
¢ ucnonb3osaHmem metogmkn HUMANN2 (HMP Unified
Metabolic Analysis Network). Habatoganocb nosbilleH-
Hoe pa3HoObpasMe 3KCNpeccumn reHos B BuoMeHKe y
neteli ¢ K, B cpaBHEHUM C TeMM, KOTopble Habaoganm
y aeteit ¢ KK un BK. leHbl B 6uonneHkax BK Bkaouvanm
anKkoronbaermgporeHasy ns Neisseria sicca, meTuneHTe-
TparmgpodonatpeaykTasy m3 Streptococcus sanguinis 1
XOZIMHKMHA3y M3 CTPENTOKOKKOB. leHbl B BMOMNAEHKax C
KK kaptuposanu, B ocHOBHOM, Streptococcus mutans.
ApruHuH genmmnHasa B 6uonneHkax ¢ 1K cootsercTso-
Basla TakoBol y S. sanguinis n Actinomyces naeslundii.
[eHbl rMUeposkMHa3bl KapTuposanu S. sanguinis BO
BCEX rpynmnax, Torga KaKk ruueponkuHasel B AK npwu-
Hagnexanun Rothia, Prevotella u streptococci. Ypauun-
OHK-rinkosmnnasa B8 [K cootsetcTBOoBasa Prevotella
denticola n Actinomyces. Penpeccop LexA B OK co-
oTBeTcTBOBan Scardovia wiggsiae, Dialister invisus u
Veillonella parvula. Takum obpasom, GyHKLMOHANbHbIN
npodunb aKTUBHOCTU GEPMEHTOB Yy AeTel C Kapnecom
BbISIBU/1 3aMETHblE PA3INYMA MEXKAY KOPOHapPHbIM W
OEHTUHHbBIM KapMecoM Kak B cocTaBe baKkTepuid, Tak 1 B
NMOTEHLMANbHOM 3KCNPECCUN UX FTeHOB.

3HauuTenbHoe pasHoobpasMe reHoB, KoTopoe
06bIYHO 0OHapyKMBaETCA B AEHTUHE NPWU Kapuece, No
CpaBHeHUI0 ¢ obpasuamn b6e3 Kapueca, TECHO CBA3a-
HO C 60/bLWIMM KONMYeCcTBOM GEPMEHTOB M TaKCOHOB B
OEHTUHE, YTO COrnacyeTcsa ¢ Ha/IMYMemM auuaoreHHon K1
NPOTEO/NIUTUYECKOIN aKTUBHOCTU NPU Kapuece AeHTUHA
[5,6]. U3BECTHO, YTO Kapuec BO3HWUKAET 13-3a AncbanaH-
ca B MMKPOBMOTE NOMOCTM PTa C NOBbLILEHHON NPOAYK-
LMeln KNCOTbl, CBA3AHHOM C MeTabonamom bakTepuit
nocne npuvema yrneBoLoB, TaK Kak yBeIMYeHHOe Npouns-
BOACTBO KMUC/OTbl U3MEHSAET COCTaB MUKpobuoma ¢ no-
[aB/EHWEM YYBCTBUTENIbHOCTM BaKkTepuit K Kucnote [7].
3T0T deHOMEH M3MEHAET CNOCOBHOCTL HaKTepnanbHOro
coobuiecTBa ypaBHoOBeWMBaATL 6onee HU3KUI NOKab-
HbIi pH, BO3HMKAlOWMIA NPU aKTUBHOM Kapwuece, npu
aTom pH-bydepmsaumna 340poBOro MMKpobuoma oby-
cnasnuBaeTca bnarogapa NpoayKkumMm 6akTepmasbHOro
aMMMaKa, CBA3aHHOTO C aKTUBHOCTbIO apPTMHUH-AENMU-
Ha3bl 1 ypeasbl [8]. HU3kuit pH Ha noBepxHocTK 3y6oB
NPMBOAUT K AeMUHepann3aumm smananm ¢ NPpoHUKHoBe-
HUEeM B AeHTMH 3y6a [8,9]. Pag aunaoreHHbIX U KUCAOoTO-
yCTOMYMBbIX BaKTepuit, BKAtoYanA Streptococcus mutans
n Streptococcus sobrinus n HekoTopble Lactobacillus,
Bifidobacterium, Scardovia u Actinomyces, cBsi3aHbl C
Kapuecom [7]. Mpu Kapuece yBeNMUMBaETCA IKCNPECCUs
reHoB, CBA3aHHasA C NpoayKkuwuei kucnotbl [10], Torga
KaK B 340p0BbIX MUKPOBMOMAX IKCMPEeccus reHoB oTpa-
YKaeT coCTosiHMe CcTabuibHOro coobLecTsa, cnocobHoro
NPOTMBOCTOATL KUCNOTHOM aTaKke [11]. U3 3TuxX AaHHbIX
cnepyeT, YTo pa3BUTUE Kapueca, B TOM Yncie y aeTen,
ABNAETCA Pe3y/NbTaTOM Ha/IM4YMA BbICOKOM KUCNOTHOWM
N NPOTEONNTUYECKOW aKTUBHOCTU B OPasibHOM MWKPO-
6buome [12,13].

3aboneBaHuA NapofoHTa ABAAKOTCA OAHUMM U3 OC-
HOBHbIX MPUYMH NpPEXAEBPEMEHHON NoTepu 3y6oB y
B3POC/bIX, HO MUKPOBMOTA, CBA3AHHAA C 3TOM Npobne-
MO, BO3HUMKAET yxe B aeTcTee [14].

MpoBegeHoO UcCCnefoBaHWME HaAMuMA  MAPOLOH-
TaNbHbIX MATOreHoB B MOMOCTM pTa y AeTel B BO3pac-
Te wWecTu, ABeHaguaTh, BOCEMHaALATU M ABaAuaTH
yeTblpex mecAues ¢ nomoubto MUP-aHanusa, npu co-
NocTaBAeHUM C MUKPOOMOTOM MOMOCTM pTa UX MaTe-
pei. MNMonoxutenbHas Koppensuma bbina obHapykKeHa
MeXay napamm maTb-pebeHOK BO Bcex nepuogax. He
6b110 06HAPYKEHO HUKAKOM KOPPEensaLumMm Mexay ruru-
€HOW U AMEeTUYECKMMM MPUBbIYKAMM C OAHOWN CTOPOHbI
M NosiBJAEHMEM NapOAOHTasIbHbIX NAaTOreHOB C APYrow.
[enaeTca BbIBOA O TOM, YTO paHHee BK/OYEHUE aeTel
B MPOrpammbl MPOGUNAKTUKN U KOHTPONA OpPasbHOro
MMKpoBMOMa MOKeT CcnocobCcTBoBaTb MpenoTBpalle-
HUIO NPUOBpPETEHMA arpecCcMBHbIX MaTOreHoB B noc/e-
ayouwem nepuoge *usnm [15,16,17].

MpoBoAMAN MeTareHOMHbIM aHanu3 Mukpobroma
nosiocT! pTa y AeTel mnagwero Bospacta (6—8 ner),
NPOXMBAOLWMNX B U30IMPOBAHHOM CENBCKON MECTHOCTHU
[18]. OueHunn opanbHble HGaKTepuanbHble npodunmn
CO CMELUaHHbIM 3yBHbIM PALOM C NepBbIM MOAAPHbLIM
Kapuecom u 6e3 Hero. Y aetel cobupanu obpasupl cy-
NparnHrMBanbHOM BAALWKN U CALOHBI. 3aTem NPoBOANN
BblaeneHue n ounctky HK c nocnegyowmm nmpocek-
BEHMpPOBaHMEM runepBapuabenbHbix obnactein V1-V3
16S pPHK. Bbinu npoaHanunsunposaHbl 48 320 yHUKanb-
HbIX NOC/NefoBaTe/IbHOCTEN, KOTOpble NpPeacTaBAAnU
18 tTnnos, 29 knaccos, 44 otpsga, 74 cemelictea, 129
pofOB Ha ypoBHe BMAOB B 0bpasuax 3ybHoro Haneta
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M CAOHbI. MMen mecto «340pOBblii OCHOBHOW MUKPO-
6MoM» MeXay 340POBbIMM  MOMOYHBIMK 3ybamn U
pPaHHUMK NOCTOAHHBIMW 3yHamMu B CMeLlaHHOM 3yb-
HOM pAge, NpeacTaB/ieHHbI b6akTepuamn Neisseria,
Porphyromonas, Selenomonas v T.4. B rpynne ¢ Haanuu-
em Kapueca AoMUHUpoBanu baktepuu Lefse, Bkatouan
Actinomycetaceae, Streptobacillus (p <0,05). PotoBas
nosoCTb y AeTel npeactasasna coboi KpaliHe HeOAHO-
POAHYO 3KOCUCTEMY CO «34,0POBbIM OCHOBHbIM MUKPO-
6MOMOMY, XOTA MUKPOOHbBI COCTaB U3MEHANCA BMeCTe
¢ Bo3pactom. Kpome Toro, obunve u pasHoobpasune
MMKPOBMOTLI BapbMpPOBaANO B FPYMNax C KApMecom u B
rpynnax 6es Hero. CmeluaHHbIM 3y6HON pag saBaseTcs
BaXKHbIM NEPEXOAHbIM NEPUOLOM OT NePBUYHbIX 3y60B
K MOCTOSHHbIM. PacnpocTpaHeHHOCTb Kapueca B nep-
BOM MOCTOSSHHOM MOJIipe B CMELUaHHbIX 3yOHbIX pagax
coctaBuna okono 30%, UTO NOYTM OTPAXKAET YACTOTY Ka-
pueca NocToAHHbIX 3y60OB B 3TOT Nepuoa KU3HW.

MN3BecTHO, 4YTO cocTaB MUKpobHoro coobuiectsa
NofoCTU pTa M3MEHSEeTCcA B TeYeHWe BCEeW XKU3HU, OT
HOBOPOXAEHHbIX A0 NEPBUYHOrO, CMELUAHHOMO M No-
CTOSIHHOTO 3y6HOTO pAAa Y MONOAbIX OAEN, B3POC/bIX
N NOXMUABIX Ntogein Mukpodiopa paHHero Bo3pacTta fB-
NAeTcA, Takum 06pa3om, BaXKHOM AeTepMUHAHTON UM-
MYHHOIO 1 MeTaboNYECKOro PasBUTUA U MOXKET UMETb
AnnTenbHble nocneactsms [19,20].

B mnccnepoBaHum [21] nokasaHbl M3MEHEHMA, CBA-
3aHHble C BO3pPacTOM, B Opa/sibHOM MUKpobuome ans
cTaTyca 3y6HOro psaga, TaKoro Kak Mono4yHble 3ybbl. B
TeyeHue 2-neTHero nepuwoga obcnefoBanu geten Ao-
LIKONIBHOFO BO3pacTa C MOJHbIM MOJIOYHbIM 3yOHbIM
pagom. Cobupanacb cntoHa, 66110 NpPoBefeHO opasib-
Hoe ob6cne0BaHME, KOTOPOE NPOBOANIOCH 3aTEM KaXK-
Oble nocneayowme 6 mecaues (B obLLel CNOXKHOCTU
NAaTb BpeMeHHbIx ToyeKk T0, T1, T2, T3 n T4). OcHOBbI-
BasACb Ha KAMHWYECKOM OCMOTpe 3y6oB, MUCMbITyeMble
6blM pasgeneHbl Ha rpynnbl «340POBbE-340P0BbLEY
(3-3, N = 11) n «3g0poBbe-Kapuec» (3-K, N = 12) B
KaXablh MOMeEHT BpemeHu. B obuiein cnoxkHoctn 115
06pasLoB cAtoHbl OT 23 cy6beKkToB 6blIM NPOAHANN3U-
pPOBaHbl NyTEM CEKBEHWPOBAHWSA TUMNepBapuabenbHbIxX
obnactert V3-V4 16S pOHK ana nonyyeHua npodunei
MWUKpPOBMOMOB. AHaNM3 MOKasas, YTo CTPYKTypa coob-
LLLeCTBA C/IIOHHbBIX MUKPOBOB M3MeHUAack NpU Kapuece
3y60B. YncneHHocTb pogos Atopobium, Megasphaera
n Veillonella 3HaunMTenbHO yBenuuunacb, B TO Bpems
Kak poabl Shuttleworthia n Rothia 3HauMTENBHO YMEHDb-
WMANCL C pa3BUTMEM Kapueca 3ybos. Megasphaera u
Veillonella pomnHMpoBanu Ha paHHeRn cTagmMy MoOsoY-
HbIX 3y60B, Toraa Kak Peptococcus, Rothia n Treponema
npeobnaganv Ha 6onee nosgHel ctaguun. OCHOBHOM
MUKpoburom B rpynnax 3-3 n 3-K Bkatoyan 26 1 29 pogos
COOTBETCTBEHHO, MPUYEM CTAaTUCTUYECKME PA3NYUA Ha-
6ntoganvch B 11 o6wWMxX OCHOBHbIX poAax. ITU pesysib-
TaTbl 4atOT HOBOE NMOHMMaHWE U3SMEHEHUI B MUKPOOUO-
Me C/IHOHbI, CBAA3aHHbIX C KapMecom 3yboB 1M BO3pacTom,
B Nepuoa CMeLLaHHbIX 3yOHbIX pALoB.

Uenbio uccnemosaHua [22] 6bino ycTaHOB/EHME
6aKTepMaNbHbIX M BUPYCHbIX aCCOLMALLMIA CIOHBI U M-
MYHHOWM pe3ncTeHTHoCTN y 127 300p0BbIX AeTel U noa-
pOCTKOB. B pe3ynbtaTe aHanu3a 6blaN BblAeNeHbl TPU
BapuaHTa MUKPOBUOTbI POTOBOM MUAKOCTU, OT/IMYAIO-
wmecs onpegeneHHoW KombuHaumen mecTHon u ¢a-
KYNbTaTUBHOM MUKpOdNopbl. Bblno ycTaHOBNEHO, YTO
C BO3pacTom HabntogaeTca 3HaUUTENbHOE YBEMYEHNE

yucna NoApPOCTKOB C TPETbMM BapMaHTOM MUKPObMO-
Tbl, XapaKTepM3yloLenca yMeHbLUEHNEM YMCAa MeCT-
HOM MMKpOIOpbl U yBENMYEHMEM YCIOBHO-MATOMEH-
HbIX MWKPOOPraHM3MOB M BUpycoB. lMpu yBennyeHum
MMKPO3KONOIMYECKMX CABUMOB BbIABAEHA TEHAEHUMSA K
CHUXKEHWIO YPOBHA IN30LMMa, YBEIMYEHME KOIMYECTBA
ceKkpeTopHOro IgA, conpoBoXAaloleeca CHUMXKEeHUEM
YPOBHA aHTUTEN. BblN0 NOKa3aHo, YTo 6aKkTepuanbHbIN
M BMPYCHbIN KOMMOHEHTbl MUKPOBMOTbI POTOBOM KUA-
KOCTU HaXxoAATCA B AMHAMMUYECKON B3aMMOCBA3M ApYr C
APYrom, a TaKk¥Ke C UMMYHHOM Pe3UCTEHTHOCTBIO M MOTYT
CNYHKUTb MHAMKATOPOM YPOBHA 340P0BbA U KpUTEPUEM
oTbopa Ha 3Tanax KAMHWYEecKoro obcnesfoBaHUA aeTen
M MOAPOCTKOB C PUCKOM Pa3BUTUA CTOMATONIOMMYECKUX
3aboneBaHui.

MoKasaHo TakKe [23], YTO KMLEeYHble W opasbHble
HapyLlWeHns MUKPOBUOTbI Hab/oaaloTcA He TONMbKO Y
TYYHbIX B3POC/bIX, HO M Y MOAPOCTKOB, XOTA AaHHblE O
B/IVAHWUM HapyLeHWA B OpasibHON MUKPObUoTe Ha yBe-
JIMYEHME Beca y MasIeHbKMX AeTel, MPaKTUYeCcKn oTCyT-
ctytoT. C uenbto 6onee yrnyb6aeHHOro M3yvyeHUsa 3TOro
BOMpoca, 6bln NPoBEAEH aHANN3 KULLIEYHOM U OpasibHOM
MWKPOBUOT y 226 ABYXNETHUX AETEN METOAOM CEKBEHU-
poBaHuA reHa 16S pPHK. Bec u pasmepsbl Tena nucnonb-
30Bann ANA onpeaeneHus aetelt ¢ BbICTpbIM yBeanYe-
HMEM Maccbl Tena (KOTopblii ABAAETCA 3HAYMTENbHbIM
baKTOpOM pUCKa A AETCKOTO OXMPEHUA) U ANs nony-
YeHMA KPMBbIX POCTa C MOMOLLbIO MHHOBALMOHHBIX METO-
[0B aHanmsa QyHKUMOHANbHbIX AaHHbIX (FDA). KpuBsble
pocTa 6blIM OTPULATENBHO CBA3AHbI C pa3Hoobpasnem
6aKTepuii U NONOKUTESIBHO CBA3AHbI C COOTHOLUEHUEM
Firmicutes-to-Bacteroidetes (rpamnonoKuTeNbHbIX W
rpamoTpuLaTeNbHbIX 6aKTepmin) B NepopasibHOM MUKPO-
6uoTte. MPoaEMOHCTPMPOBAHA CBA3b MEXAY MUKPOBMO-
TOM KWUWEYHUKa M pocTom pebeHKa, onpeneneHo He-
CKONbKO HaKTepPManbHbIX POLOB, KOTOPbIE BblN CBA3AHbI
€ 0COBEHHOCTAMM pocTa pebeHKa. ITU pesynbTaTbl MNo-
3BOJIAKOT NPEANONIONKMUTb, YTO K ABYM rogam MUKpobumo-
Ta MONOCTU pTa AeTel ¢ BbICTPbIM YBENYEHUEM MACChI
TeNa y*Ke HauMHaEeT BbIAB/IATbL NAaTTEPHbI, YacTo Habtoaa-
emble y B3pOC/bIX C OXupeHuem. MNpegnonaraeTca, Yto
MMKPOBMOTA KMLLIEYHMKA B BO3pacTe ABYX JIeT, HECMOTPA
Ha CUNbHOE BAUAHWE ANETbI, HE UMEET NPU3HAKOB OXKM-
peHus, KOTopble MHOTMe UCCaea0BaTENN ONPEAENAIOT Ha
6onee No3gHUX Tanax XMsHU.

Takmm ob6pasom, aHanM3 opanbHOro MmMkpobroma
CNYKUT OCHOBOM ANSA UCCNeL0BAHMA PA3IUYHBIX CTO-
MaTONIOrMYECKUX U KIMHUYECKMUX BONPOCOB. 3HaHMeE co-
CTaBa MMKPOBMOMA MPUBOAMUT K NydLLEeMY NOHUMAHMIO
KAapWMOTEHHbIX U MEPUONATOreHHbIX MexaHM3MoB. Mu-
KPOOHble M3MEHEHUs, MPoUCXoaAaLMe B MOOCTM pTa
y [eTen, NpeacTaBAAOT UHTEPEC NO HECKOIbKUM Mpu-
YMHam. AHaNM3 3BOOLUN MUKPOBUOTLI NOAOCTM pTa Yy
pebeHKa 1 U3MEHEHUA B ee COCTaBe HEOHXOAMMbI ANs
npeaoTBpaLLeHna pa3BuTMA 3aboneBaHuns ¢ BO3pacTom
[17]. B TO ke Bpems HeobxoauMbl ryb6oKMe 3HaHMA
€CTeCcTBEeHHOro coctaBa buMonaeHKM nonoctTu pra. PaH-
HWe cTagun 6e3 Kapueca co 340POBbIMKU AecHaMK obe-
CMeynBaloT NPAKTUYECKU HE3ATPOHYTYIO CyBrMHInBanb-
HYIO cpesy 0bUTaHUA, KOTOPas MOXKET CAYXUTb H6a3oi
in situ 4na nyyeHmns ocobeHHocTel 340P0BbA NOOCTU
pTa u eé 3aboneBaHUi, NO3TOMy aHanu3 BuonneHKu
NoNoCTN pTa y AeTel Ha pasHbiX 3Tanax KWU3HU ABAA-
eTcA Ba)KHOM TeMol B AaHHOM 0bnactu uccnenoBaHus
[24,25].
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MEAWKO-TEHETUYHI OCNIAMKEHHA OPAZILHOIO MIKPOBIOMY V AITEN

OctposcbKa C. C., Tepacumuyk M. T.

Pestlome. MpoBeaeHo ornag, nitepaTypu 3a pesyibTaTaMu AOCNIAKEHb OpasibHOro Mikpobiomy y Aiteit pisHoro
BiKy. HaBogATbCA AaHi Npo Te, Lo B MiKPODIiOTi A4iTel BXKe Ha paHHIX CTaLifX *KUTTA BUABNAIOTLCA NAaTEPHMU, WO YacTo
CMOCTepIraloTbCa Yy AOPOC/NX 3 HAABHICTIO CTOMATO/NIONYHOIO Kapiecy, OXKMPIHHA Ta iHWWX NATONOTIYHMUX CTaHIB.
BinblicTb NPUYMH, LLO BUKAMKAKOTL NOPYLIEHHA FOMEOCTa3y NMOPOXKHWHW POTa Y AiTel (HAKOMMYEHHS NaToreHHoi
Mikpodnopu, AncbanaHc B MiKpobioTi NOPOXKHUHKM POTa 3 MiABULLEHOI NPOAYKLIEI KMCNOTKU), XapaKTepHi i ans ao-
pocnnx. PobUTbCA BUCHOBOK NPO Te, WO aHani3 eBontoLjii MiKpobioTh MOPOXKHMHM POTa Y AUTUHM | paHHIX 3MiH B Ti
CKNaai HeobxigHi ana 3anobiraHHA PO3BUTKY 3aXBOPHOBAHb, LLLO BUHMKAOTL B LOPOCIOMY CTaHi.

KntouoBi cnoBa: fiTn, opanbHUI MiKpOBioM, reHeTUYHI foCNiaKeHHS.

MEAWKO-TEHETUYECKUE UCC/IEAOBAHUA OPAJIBHOTO MUKPOBMOMA Y AETEN

Octposckas C. C., lepacumuyk . T.

Pe3tome. MpoBeseH 0630p nMTepaTypbl MO pe3ynbTaTam UCCIef0BaHNN OpPabHOrO MUKPObUMoMa y AeTen pas-
Horo Bo3pacTa. lNpnBoAATCA AaHHbIE O TOM, YTO B MMKPOOMOTE AeTel yKe Ha PaHHUX CTaAMAX }KU3HN 0OHapyKm1Ba-
OTCA NaTTePHbI, YacTo HabntogaemMble Y B3POC/bIX C HAMYMEM CTOMATONOMMUYECKOTO Kapueca, OXMPEHUA U APYTUX
MaToONIOrMYEeCKUX COCTOAHUN. BOMbLUIMHCTBO MPUYMH, BbI3bIBAIOLLMX HApYLUEHWEe romeocTasa NooCTW pTa y AeTen
(HakonneHue natoreHHoW MMKpodaopsbl, AncbanaHc B MUKPOBMOTE NOMOCTM PTa C NOBbILEHHON NPOAYKLMEN KUC-
N10Tbl), XapaKTepHbl U Ans B3pOC/bIX. Jenaetca BbIBOA, O TOM, YTO aHaNM3 3BONOLMM MUKPOBMOTLI NONOCTM pTa Y
pebeHKa U paHHUX U3MEHEHUI1 B ee coCTaBe HeobXoAMMbl ANA NpeaoTBpaLLEeHUA pPa3BUTUA 3aboneBaHW, BO3HK-
KaloLLMX BO B3POC/IOM COCTOAHUM.

KntoueBble cnoBa: fet!, OpanbHbli MMKPOBMOM, reHeTUYECKME NCCe0BaHNUA.
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MEDICAL AND GENETIC STUDIES OF ORAL MICROBIOMA STATUS IN CHILDREN

Ostrovska S. S., Gerasimchuk P. G.

Abstract. Studies of the structure of bacterial communities of the oral cavity in children is of importance, since
periodontal diseases, being one of the main causes of premature tooth loss in adults, develop already in childhood.
We studied the bacterial composition of oral microbiota in saliva and supraventricular plaques in 60 children aged
3-6 years with caries and without it. A variety of bacteria in the oral microbiome is represented by the genera
Streptococcus, Veillonella, Actinomyces, Granulicatella, Leptotrichia and Thiomonas; in plaques they are closely
associated with dental caries (p <0.05).

The variety of genes that is revealed in dentin of children with caries is closely associated with a large number
of enzymes and taxons in dentin, which is combined with the presence of acidogenic and proteolytic activity and
indicates that the development of caries in children is the result of the presence of high acid and proteolytic activity
in the oral microbiome.

Using PCR analysis, a study of the presence of periodontal pathogens in the oral cavity in children aged six,
twelve, eighteen and twenty-four months, in comparison with the microbiota of the oral cavity of their mothers was
conducted. A positive correlation was found between mother-child couples in all periods. It is concluded that early
inclusion of children in the programs for the prevention and control of oral microbiome can help prevent gaining of
aggressive pathogens in the subsequent period of life.

Changes in the oral microbiome associated with age for such status of the dentition as milk dentition are shown.
During a 2-years’ period preschool children with a full milk dentition were examined. Saliva was collected, an oral
examination was carried out every 6 consequtive months. With the development of caries, the structure of the
salivary microbial community has changed. The number of genera Atopobium, Megasphaera, and Veillonella has
increased, while the number of genera Shuttleworthia and Rothia has decreased. Megasphaera and Veillonella
dominated in the early stage of milk dentition, Peptococcus, Rothia and Treponema dominated in the later stage.

A study of bacterial and viral associations of saliva and immune resistance in 127 healthy children and adolescents
revealed that the bacterial and viral components of the oral fluid microbiota are in dynamic relationship with each
other, as well as with immune resistance and can serve as an indicator of the level of health and selection criterion

at the stages of clinical examinations of children and adolescents at risk of developing dental diseases.

An analysis of the intestinal and oral microbiota in 226 two-year-old children was performed by the method of
sequencing 16S rRNA gene. The results suggest that by the age of two years, oral microbiota of children together
with a rapid increase in body weight begins to reveal patterns that are often observed in obese adults.

Thus, an analysis of the evolution of the microbiota of the oral cavity in a child and changes in its composition
are necessary to prevent the development of the disease with age.

Key words: children, oral microbiome, genetic analysis.
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Maenerkoea O. B., MaeneHko C. A., Cudoposa A. I., TkayeHKo I. M.
CYYACHI niaxoau A0 ONEPATUBHUX BTPYHYAHDb NMPU NIKYBAHHI NATONOTrII
TBEPAUX TKAHUH 3YBIB B KNIHILI TEPANEBTUYHOI CTOMATO/OTII:
CTPATETIT TA TEXHONOTII

YKpaiHCcbKa MeguyHa cTomaTtosioriyHa akagemis (m. MonTtaea)

38’A30K ny6niKauii 3 nAaHOBMMWM HayKOBO-A0-
cnigHumu pobotamu. [ocnigKeHHs € ¢dparmeHTOM
HAP YKpaiHCbKOi MeAnYHOI CTOMATONOrYHOI akagemii
«MopdodyHKUiOHaNbHI 0COBAMBOCTI TKAHMH POTOBOI
NMOPOXKHUHU Ta iX BN/JMB Ha MPOBEAEHHA NiKyBaJIbHUX
3axoais i BMBip NiKyBanbHUX matepianis», No aepxas-
HOI peecTpay,ii 0115U001112.

Bcryn. He3Barkatoum Ha 3HauHi ycnixu ctomartonorii
B CBiTi Npobsema Kapiecy 3y6iB 3a/MLWIAETbCA aKTyasb-
Hoto. MpenapyBaHHA € HalbinbWw NOWMPEHMM Ta BOA-
HoYac TPYAOMICTKMM eTanom, Moro ocobnmBocTi 3ane-
YaTb BiA NOKaNizauii Kapio3Hoi NopoxxHUHK (KIM), obcary
ypaKeHHsn i rpynoBoi NpUHanexHocTi 3yba, ririeHiyHoro
CTaHy NOPOXKHUHU POTa, ECTETUYHUX BUMOT NALLiEHTa, A
TaKO B/lacTUBOCTEN naombyBanbHoOro matepiany [1,2].
MiaBuWEeHHA AKOCTI Ta edeKTUBHOCTI npenapyBaHHA
3y6iB € 0OAHi€0 3 BaXK/IMBUX NPobemM cy4acHOi CTOMaTo-
Norii, pilleHHA AKOI A03BOIUTbL 3HU3UTU 3aXBOPIOBAHICTb
KapiECOM i 3MEHLUMTU BUTPATK Ha NOBTOPHE /iKyBaHHA

Pavlenkovaev@ukr.net

[3,4]. Y 3B’A3Ky 3 UMM BeAeTbCA NOLIYK aIbTEPHATUBHUX
MeTOoAjiB NliKyBaHHA Kapiecy 3ybis.

MeTta pgocnigKeHHs: 6a3youmcb Ha OCTaHHIX Ny6i-
Kauiax B NiTepatypi BU3HAUUTM HaMbBiNblL ONTUMaNbHI
MEeTOAM NiKyBaHHA Kapiecy.

B ocTaHHi poKn nornnbuaoca yasaeHHA Npo AeMiHe-
pani3ayito, a TaKOXK NOTeHLian peMiHepanisaLii TKaHWH
3yba B acneKTi ycyHeHHA Ta NikyBaHHA Kapiecy. Xipypriu-
HUM nigxig 3i CTBOPEHHAM ALWiKONOAIOHMUX MOPOXKHUH,
3anponoHoBaHUi baekom, Ha CbOroAHIWHIN AeHb He
aKTyaNbHUN.

Po3pobneHnii I.I. JlyKOMCbKMM MeToz, WaaHoro npe-
napyBaHHA 3a MPUHUMUNOM «BioN0riYHOT AOUINBHOCTI»
Xou4a i 403BO/IAB MaKcMMa/ibHO 36epiratv 340poBi TKa-
HWHW 3y6a, He 3HAMLLIOB LMPOKOTrO 3aCTOCYBaHHSA Yepes
BiACYTHICTb edeKTUBHMX NaombyBanbHUX maTepianis B
TOM nepioA Yacy. 3apa3 OCHOBHI MPUMHUUMNKN LbOro Me-
TOAY BUKOPUCTOBYIOTbCA B afire3MBHiIli TeXHILi npenapy-
BaHHA.
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