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PE3IOME

bakmepuaneHas 3Kkocucmema KuweyHUKa uepaem (pyHOAMEHMAbHYIO POJlb
8 HOPpMAIbHOM (PYHKYUOHUPOBAHUU Memabosiudeckol u UMMYHHOU cucmemsi.
DyHKYUOHAIbHbIe 3a60/1e8AHUA KUWEYHUKA U OXUpeHUE UMeom WupoKoe pac-
npocmpaHeHue cpedu HacesneHuUs U NpUusooAam K 8bICOKOU Hazpy3ke Ha 30pagoox-
paHeHue. Cdumaemcs, Ymo 0J18 OXUPeHUS U (hyHKUUOHAIbHO20 paccmpolcmaa
kuweyHuka (DPK) moxem bbimb xapakmepHa Kak KOMopb6UOHOCMb, MAK U MyJlb-
mmop6udHocme. Vi3MeHeHUs 8 MUKpobuome mo2ym 6b6imb KAk npuvuHod,
mak u cneocmauem Kaxoo2o u3 3abonesaruti: OPK usmeHsem kKomno3uyuio
MUKpobuomel, 8Ciiedcmaue Yez0 pazeusdaemcs oxupeHue, u Haobopom. Jna OPK
U OXKUpeHUs XapakmepeH cXoxuli mun oucéuo3sa.

Ljensio daHHo20 0630pa cmas aHanu3 UMeoWUXCca Ha Ce200HAWHUU 0eHb pe3yib-
mamos uccnedo8aHuli 0718 ycmaHosieHus 83auMOC8A3U MeX0y KUWEYHbIM
MUKPO6UOMOM, hyHKYUOHATbHbIMU 3060/1e8AHUAMU KUWEYHUKA U OXXKUPEHUEM.
B uccnedosaHusAx nokazaHo, Ymo y nayueHmos ¢ OPK KuweyHbll MUKpobuom
omsu4daemcsa om Mukpobuoma 300pogozo Henoseka. [na ®PK onucaHel obujue
3aKOHOMEePHOCMU cOCMasa KuleYHoU MUKpobuomsl, onpeodesieHbl XxapakmepHsie
makcoHomuueckue 2pynnsl 6akmepudl. C Opy20li CMopOoHbI, C/iedyem ommemume
omcymcmeue Yémkux 83aumocssaseli Mexoy OPK u oxupeHuemM ¢ MoYKu 3peHus
MUKpobuomel. 9my He0OHO3HAYHOCMb PE3y/IbMAmMo8 MOXHO 00BACHUMb 8bICO-
Kol ezemepozeHHocmbio OPK, a makxxe omcymcmeauem yHUpUYyUpo8aHHo20 Noo-
X00a K C030aHUI0 0u3aliHa ucc1e008aHuUsA, Pa3HbIM PA3MepoOM NONYIAUUOHHbIX
8b160POK U pa3HbIMU Kpumepuamu 0J19 NOCMAHOB8KU 0udzHo308. Obcyxoaemcs
80NPOC NO hopMUPOBAHUID Kpumepues npu paspabomke ouzaliHa 6yoyujux
ucciedo8aHudl.

Knioyeawbie cnoea: kuweyHsil MUKPOOUOM, yHKUUOHAbHbIE 3a60/1e8aHUA
KUWeYHUKAd, CUHOPOM pa3opaxEéHHO20 KUWeEYHUKA, hyHKYUOHAIbHbIU 3anop,
(hyHKYUOHANbHasA oudpes, OXXupeHue, u3bblmoYHbIl 8ec
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ABSTRACT

Bacterial ecosystem of the gut plays a fundamental role in the normal function-
ing of the metabolic and immune systems. Functional bowel disease and obesity
are highly prevalent in the population and place a heavy burden on healthcare sys-
tem. Both comorbidity and multimorbidity are considered to be common for obesity
and intestinal functional disorders. Changes in the microbiota can be both the cause
and consequence of each disease: intestinal functional disorder changes the com-
position of the microbiota, resulting in obesity, and vice versa. Intestinal functional
disorders and obesity are characterized by a similar type of dysbiosis.

The aim of the review is to analyze the research findings available to date in order
to establish the relationship between the gut microbiome, functional bowel disease
and obesity. The researches have shown that patients with intestinal functional
disorders have a different gut microbiome than healthy individuals. For intestinal
functional disorders, the general patterns of the intestinal microbiota composition
were described, and the characteristic taxonomic groups of bacteria were identified.
Onthe otherside, it must be noted that there is no clear correlation between intestinal
functional disorders and obesity in terms of the microbiota. This can be explained
by the high heterogeneity of intestinal functional disorders, as well as by the lack
of a unified approach to creating a study design, by different sizes of population
samples and also by different diagnostic criteria. The necessity to determine the cri-
teria in the development of the design of future studies is discussed.

Key words: gut microbiome, functional bowel disease, irritable bowel syndrome,
functional constipation, functional diarrhea, obesity, overweight
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BBEAEHUE

HenaBHune gocTuKeHus B 061acTU HE3ABUCUMBbIX
OT KyNbTUBMPOBAHWA METOAOB 3HAUNTENIbHO PacLUMpPUIn
MOHMMaHVe MMKPOBMOTbI KMLLEYHVKA YeNioBeKa 1 €€ hyHK-
unin. CraHoBUTCS BCE bosiee 0UeBMAHbIM, YTO GaKTepum, Ha-
censiowme KALWeYHbIN TPAKT, UTPatoT KIIOYEBYIO POJIb B FO-
MeOCTa3e X035IMHa 1 Y4YacTBYIOT B MPOrPeccMpoBaHnm 1 pas-
BUTUN MHOTOYMCIIEHHbIX 3a60NeBaHWI yenioBeKa. JlokasaHo
BANSIHME KNLLIEYHO MUKPOOUNOTbI Ha pa3BUTUE aTepocCKIe-
po3a, OXKUPEHNA, MeTabONNYECKOro CMHAPOMA, CaXxapHOo-
ro avabeta 2-ro Tna, HeANKOrobHOWM XKNPOBOW 6GoNe3HN
neyeHu, BOCNanuTesbHbIX 3a601eBaHni KULLEYHMKa. YCTa-
HOBJIEHO, YTO ANCOaNaHC KNWeEeUYHOW MUKPOOUNOTLI SIBNAET-
CA MPUYMHHBIM GaKTOPOM MeTaboNMUYECKX U ayTOMMMYH-
HbIX 3a6oneBaHui. bakTepmanbHasa sKoCcUcTeEMa KuLLIeYHN-
Ka nrpaet dyHaMeHTasbHY POJib B HOPManbHOM GYHKLU-
OHUPOBaAHUN MeTaboNNYECKON N UMMYHHON cuctem [1, 2].

QyHKLMOHaNbHble paccTPonCcTBa KuweyHnka (OPK)
CUMTAIOTCA PACMPOCTPAHEHHBIM SIBJIEHVIEM U NIOXKATCA KO-
HOMMYECKUM BpemeHeM Ha CemMbU NMaLUEHTOB U CUCTEMY
3apaBooxpaHeHns. OHM NpeacTaBeHbl PSAOM XPOHUYe-
CKMX UM NOBTOPALLMNXCA XKENYLOUYHO-KULLEYHbBIX CUMMTO-
MOB, KOTOpPbIe HeJlb3A 0O bACHUTb CTPYKTYPHBIMU 1u 6ro-
XUMMYECKUMM OTKITOHEHUAMMN, 1 YaCTO CBA3aHbI C ANCOMO-
TUYECKMM COCTOSTHMEM MUKPOOUNOTBI KMLLEYHMKA [3-6].

OXunpeHme ABAAETCA XPOHNYECKUM My bThaKTOPHbIM
reTeporeHHbIM 3aboneBaHVieM, Pa3BMBaAOLLMMCA B Pe3yJib-
TaTe gucbanaHca noTpebneHns 1 pacxoda SHePrum u npo-
ABNAOWNMCA U30bITOYHBIM Pa3BUTMEM KUPOBOW TKaHMU.
[aHHOe 3aboneBaHVe HeCET AiA YesloBeKa BbICOKMI Kap-
AMOMEeTaboNNYeCKUn PUCK 1 MPUBOANUT K PasfiiHbIM OC-
NoXHeHuam [3, 7-10].

YunTblBas, uTo 3aboneBaHus, CBA3aHHbIE C GYHKLMO-
HaNbHbIMM PACCTPONCTBAMU KULLEYHUKA U OXUPEHNEM,
ABNATCA ObICTPO pacTywummn npobnemamm 34paBoOX-
paHeHus BO BCEM MUPE, B CTaTbe Mbl NpeacTaBsem KparT-
KU1 0630p faHHbIX O B3aVMOCBSA3UN MEXAY KULLIEYHbIM MU-
Kpobromom, GyHKLNOHANbHbIMU 3a00N1E€BAHNAMYN KULLEY-
HVKa 1 OXKMpeHmeM. [1nsa noncka UCTOYHMKOB NUTepaTypbl
ncrnonb3oBanu 6a3bl gaHHbix PubMed v eLIBRARY ¢ rny6u-
HoW noucka 20 neT, oThaBasA nNpeanoyteHne pabotam no-
cnenHux 5 net. [1na noucka B 6a3e gaHHbix PubMed nc-
nosib30Bany cieflytoLye Knoyesble cioBa: gut microbiome,
functional bowel disease, irritable bowel syndrome, obesity,
overweight. 1na novcka B 6a3e gaHHbix eLIBRARY ncnonb-
30Bav KJIloUeBble ClI0BA: KuLeyHas MUKPOoOKoTa, MUKPO-
61MOM KMLLEYHVKa, MUKPOdiopa KULWEYHMKA, GYHKLMO-
HaslbHble paccTporcTBa KuweyHuka, TP, CPK, oxupeHne.

MUKPOBMOM KULWEYHUKA
NP OYHKUUNOHAJIbHbIX KULUEYHbIX
PACCTPOUCTBAX

CornacHo Pumckum kputepusam IV, K GyHKLMOHabHbIM
KULLIEeYHbIM PacCTPONCTBAM OTHOCATCA Takume 3aboneBaHus,
KakK CMHOPOM pa3gpakéHHoro KuweuHuKka (CPK), Heknac-
cudunupmpyembin CPK, dbyHKUMOHaNbHbIN 3anop, dyHKLUMO-
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HanbHasA anapes, PyHKLMOHaNbHOe aboMMHaNbHOE B3AY-
Tue 1 Hecneyudryeckoe GyHKLMOHANbHOE KULLIEeYHOoe pac-
ctponicto [11].

CPK oTHOCKTCA K OAHUM U3 CaMblX PacnpOCTPaHEHHbIX
3aboneBaHWI XenyaoUYHO-KMLWeYHoro TpakTa. CornacHo He-
[aBHeMy NCCNIeA0BaHMIO C CMOJb30BaHNEM AMarHoCTuYe-
cKkux Pumcknx kputepues IV, pacnpocTpaHEHHOCTb GyHKLW-
OHaJIbHbIX PACCTPOMNCTB cocTaBnAeT npumepHo 40 % oT Bce-
ro MUPOBOro HaceneHus [5]. JaHHbIN CUHAPOM acCoLUNpPOo-
BaH C peLravBrpYyoLLe abgoMrHaIbHOM 601bio, B3AyTMEM
1 HapyLUEHMEM MOTOPHO-3BaKyaTOPHON GYHKLUN KuLLey-
HVKa. CMHAPOM pa3apa)KEHHOIO KMLLEYHVIKA UMeeT Tpu de-
HoTtuna: CPK c npeo6napaHunem 3anopos (CPK-3), CPK c npe-
obnapaHuem guapen (CPK-II)  cMellaHHbI TUM.

KnweuHaa mnkpobuota Hanbonee nsyyeHa npu CPK,
[Ns1 OCTaNbHbIX PACCTPOCTB rPYMMbl He 6blo OOHapY»Ke-
HO Ny6NVKaLnii, ONMCbIBAKOLLNX OCOOEHHOCTM MUKPOOUO-
Tbl KMLLIEYHMKA. DTO MOXET ObITb CBA3aHO CO CJIOXKHOCTbIO
AVArHOCTMKM GYHKLUMOHANbHbIX KULLEYHbIX PaCcCTPONCTB.

B pe3ynbTaTte nccnegoBaHui, ONvMparoLLMxca Ha BblCo-
KOMPOW3BOAUTENbHbIE TEXHONOMMN CEKBEHNPOBAHUA KU-
LUEYHOTO MUKPOOBNOMA, BbisIBNIEHbI HEKOTOPbIE 06LLMe 3a-
KOHOMEPHOCTU 1A CTPYKTYpPbl MUKPOOKOTbI npu CPK: npu-
CTEHOYHAs MUKPOOMOTa 060A0UYHON KULLKW OTINYAETCs
OT NPOCBETHOIA; MO BULOBOMY Pa3HOOOPa3uo MPOCBETHOW
MUKPOOMOTbI MOXXHO CMPOrHO3MPOBaTb CTEMeHb TAXKECTY
3aboneBaHusa [12, 13]. Kpome Toro, nccregoBartenu otme-
YaloT CHIXKeHMe 6aKTeprasibHOro Pa3Hoobpasnsa N HEKOTO-
pble OTNNYKA Ha YPOBHE BUAOB B CPAaBHEHUU C MUKPOOMO-
MOM YCIOBHO 340p0OBOro Yenoseka [12, 14]. ina CPK xapak-
TepHO yBenuyeHune yncieHHoctn Firmicutes n ymeHblue-
HVe umcneHHocTn Bacteroides. YBenvueHue yncneHHoOCTH
Firmicutes 6b110 CBsi3aHO C NpeACTaBNeHHOCTbIO TaKUMK dui-
notunamu, Kak Eubacterium, Ruminococcaceae spp. u Knacre-
pom Clostridum XIVa. Ha 6onee HM3KOM TaKCOHOMNYECKOM
ypoBHe Bce cnyyan CPK MOXKHO pa3genntb Ha ABe rpynnbl.
[InAa nepBou rpynmnbl XapakTepPHO Hanmnume NOBbILLEHHOMN
UNCNeHHOCTY NpeacTaBuTenel cemenctea Lachnospiraceae,
knactepa Clostridum XIVa n Lachnospiraceae incertae sedis.
[lns BTOpPOW rpynmnbl XapakTepeH OTHOCUTESIbHbIN N30bITOK
HeKynbTMBMPYeMbIxX NpefcTaBuTenen nopagka Clostridiales,
npeacTaBieHHbIX B OCHOBHOM Ruminococcaceae, n kna-
ctepa Clostridium IV. XoTa npeacTaBUTenu 3Tux 6akrepu-
aNbHbIX TAaKCOHOB ObIIV B LIE/IOM HE OXapaKTepu3oBaHbI,
OHWU, KaK MpaBusio, ONUCbIBANINCh Kak YacTb HOPMOOKOTbI
KunweyHuka [14].

Y 6onblunHcTBa NaumeHToB ¢ CPK B cocTaBe NpuUcTeHoOu-
HOW 1 deKanbHON MUKPOBMOTbI CHXKEHO YMCNO NpeacTa-
BUTenen poda Bifidobacterium. 310 06CTOATENBCTBO OODb-
AcHseT 3G PEeKTUBHOCTb NPUEMa NPOOUOTMKOB, CoOaepKa-
Wwux wWrammbl Bifidobacterium, B yMeHbLUEHWW BblpaXeH-
Hoctn cumntomoB CPK [15, 16].

MUKPOBMOM KULWWEYHUKA N OXKUPEHUE

3a60neBaeMoCTb OXUPEHMEM NPOJONKAET PacTu
YrpoKaLWmmmn TeMnamm BO BCEM MUPE, 1 OXKMpPeHne fen-
CTBUTENBHO NpefcTaBiseT cCo60W rnobanbHy0 SNUaeMUIO.



Mo paHHbIM BcemunpHoOM opraHusaunmy 3gpaBooXpaHeHNs,
€ 1975102016 . pacnpoCTPaHEHHOCTb OXUPEHUA BO BCEM
Mupe yBennumunacb B 3 pasa. bonee 1,9 mnpg B3pocsibix
ctape 18 net (39 % myxuurH, 40 % XeHLMH) NMeloT 13-
ObITOUHDBIV BeC, U3 HUX 650 MiH (11 % My»uuH, 15 % xeH-
LWMH) cTpagatoT oxknpeHnem [17]. B3anmocBasun oxnpenuns
1 MMKPOOMOMA NOCBSALLEHO MHOXECTBO NyOnuKauuii ote-
YyecTBEHHbIX nccnegosatenen [18-22].

MurKpobM1oTa KMLeyHnKa paccMaTprBaeTCA KaK Ba-
Henwwnii GakTop, perynmpyoLmii NpoLecc HaKOMIeHNA 13-
6bITOYHOI MACChI TeNa, MOCKOMbKY OHA YUYacTBYeT B SHepre-
TUYECKOM OOMEHe OpraH13mMa X03AnHa U NoAAe P KUBAET ro-
MeocCTa3 BHyTpeHHel cpegbl. [23]. Firmicutes n Bacteroidetes
ABNAOTCA ABYMA Hambosnee pacnpocTpaHEHHbIMU buy-
MamMn MUKPOOMOTbI KueYHMKa YyenoBeka. Firmicutes —
3TO rpaMnoNioXKnTeNbHble BaKTePUN C HU3KUM Ccofepa-
Hrem GC, npeAcTaBeHbl B KNLWEYHOM MUKPOOMOMe pofa-
mu Clostridium, Lactobacillus w Coprococcus. Bacteroidetes
B OCHOBHOM NpecTaBneHbl podamu Bacteroides, Prevotella
v Desulfuribacillus. CuntaeTcs, uto uncneHHocTb Firmicutes
Y B3POC/bIX C N3ObITOUYHBIM BECOM YBENNYMBAETCS, TOrAa
Kak uncneHHocTb Bacteroidetes ymeHbluaetca [24], uto npu-
BOAWT K yBeNMyeHuo oTHoLlweHuA Firmicutes/Bacteroidetes.
ToT xe pe3ynbTaT HabnAanca B MMKPObMoTe KuLLeYHNKa
JleTel C N36bITOYHBIM BECOM/OXKUpeHMem [25].

YncneHHocTb Verrucomicrobia B MMKpoburoTe KuLeu-
HIKa YenoBeka OTHOCUTENTbHO HeBesKa. AHaspobHas 6ak-
Tepus Akkermansia muciniphila aBnseTca eqMHCTBEHHbIM
N3BeCTHbIM NpeacTaBuTenem Verrucomicrobia B KULLEYHOM
TpakTe yenoseka [26]. eTn ¢ n36bITOYHbIM BECOM UMEIOT
6ornee HN3KYIO YncneHHOCTb Akkermansia muciniphila [27],
YTO TaKKe HabogaeTcsa y B3POCsibIX C oxkmpeHuem [28]. Cuu-

TABNIULA 1
KPATKOE OMUCAHUE NYBJINKALUIA

TAeTCA, YTO ITO NOTEHLUMASIbHBIV MPOONOTUK NPOTUB METa-
6onMYeckoro BocnaneHns u oxnpeHus [29].

B pekanusax geten c oxupeHnem HabnogaeTcs 60nb-
LIOe KONIMYEeCTBO NMPOTeobaKTepuii, U 3TN BaKTepun ume-
0T 3HAUUTENBHYIO MOJIOXKUTENIbHYIO KOPPENALMIO C YPOB-
HAMMW MHAeKca maccol Tena (MMT) [30, 31]. Cnegyet oTme-
TUTb, UTO GM3NYECKME YNIPAKHEHNA 3HAUNTENBHO CHUKAKOT
KONMYeCcTBO NPOTeObaKTepuin y feTel C oxxmpeHmem [32].

BblcOKasA YMCIEHHOCTb aKTMHOOAKTEPUIA, B YaCTHOCTM
Bifidobacterium, oTpyiuatenbHo KoppenupyeT ¢ UMT y ge-
Tel c oxumpeHnem [33, 34]. Bifidobacterium — 310 pop akTu-
HobaKTepuii, obnagaoLmx NPoOONOTNUYECKMIM CBONCTBA-
MU. DTN 6aKTepun crnocobHbl MHIMOMPOBATL POCT YCIIOB-
HO-MATOreHHbIX SHTEPOOAKTEPU N SHTEPOKOKKOB, @ TaK-
e CnocobCTBYIOT Pa3BUTUIO Y CO3PEBAHMIO CIIN3KCTON
0060/10UKY KMLLIEYHUKA MITaJEHLEB, TEM CaMbIM CHIXKasA 3a-
6oneBaeMocTb Anapeeli [35, 36] iccnegoBaHus nokasanu,
4TO KONMYecTBo 6rndraobaKkTepuin y AeTen C OXMpeHEM
3HAUWTESNIbHO HIXKe, YeM Y fieTell C HOPMasibHbIM BECOM, U
npennoaraeTcs, YTO OHM YUYaCTBYIOT B HAKOMIEHUN K1pPa
[37]. Mocne cHWKeHWA BeCa O HOPMasibHOrO 3HaUYeHWA KO-
NMYecTBo budunaobakTepuin BoccTaHaBnmBaeTcs [38].

OCOBEHHOCTU MUKPOBUNOTbI KNLLEYHUKA
MPU COYETAHUN OYHKLUUNOHAJIbHbIX
KULUEYHbIX PACCTPOUCTB U OXKUPEHUA

Ha cerogHsWHNI feHb CyLlecTBYyeT OUeHb Masio paborT,
MOCBALLEHHbIX UCCIIeOBaHNIO MUKPOOOMa B Cllyyae Co-
yeTaHWs OXMpPeHUA 1 GYHKLMOHANbHbBIX PaCCTPONCTB Ku-
lWeYyHunKa. Kpatkoe onuncaHue pasmepa BbIGOPKM U An3ali-

TABLE 1
BRIEF DESCRIPTION OF PUBLICATIONS

IEET]

B nccnepgoBaHume BKAoYany NaumeHToB KINHUKN C YCTaHOBJIEHHbIMU AMarHo3amun

ABTODpBbI Bbi6opka
OxunpeHune + CPK (n = 28),
Aasbrenn M. oXupeHue (n=71),

etal., 2018 [39]

Pomanuua A.N.
1 ap., 2021 [40]

HemueHko Y.M.
nap., 2021 [41]

Kumbhare S.V.
etal, 2022 [42]

CPK (n=63),
3pg0poBble (N =91)

20 nauneHToB
CPK + oxunpeHue (n =13),
3p0poBble (n=7)

20 nayveHTOB
OxupeHune + OPK (n = 13)
3p0poBble (n=7)

104 naywneHTa

oxupeHna n CPK. Mpucytcteue onpeaenéHHbix 6akTepunanbHbIX TAKCOHOB B GpeKasb-
HOM MaTepuarne BbIABNANM C MOMOLLbIO TECT-CUCTEMBI U3 54 pogocneLdrUyHbIX 30H-
[l0B C NocneayioLlen oLeHKon pesynbTaTta oT 1 40 5. 3HaYeHNA HuKe 2 NPUHUMANNCb
3a OTCyTCTBME Ancburosa.

OXMpeHve AMarHOCTMPOBAN MO 3HAYEHWNIO CTaHAAPTHOrO OTKNOHeHMA MT > 2,0.

B KOHTpONbHYO rpynMy BKAOYaNM NaLMEHTOB CO 3HAaYEHVEM CTaHAAPTHOrO OTKIOHEHWsA
NMT o1 -2 go 1. CUMNTOMBbI KMLLEYHOIO PacCTPOMCTBa OL€HMBANN C MOMOLLbIO aHKETU-
poBaHVA MefpaboTHUKOM; aHKETbI pa3paboTaHbl Ha 0cHoBe Pumckux Kputepues IV.
MuKpoburoTy dekanbHOro Matepuana nydanm 6akTepruonornyeckumy MeTogamm.

OXnpeHre AnarHoCTUPOBANN MO 3HAYEHNIO CTaHJAPTHOrO OTKNoHeHuA MT > 2,0.

B KOHTpONbHYO rpynny BKAOYany NALMEHTOB CO 3HaYeHVeM CTaHAAPTHOrO OTKIOHEHUA
NMT ot -2 go 1. CUMNTOMbI KULLEYHOrO PacCTPOCTBA OLEHMBANN C MOMOLLbIO aHKETU-
pOBaHUA MeapaboTHUKOM; aHKeTbI pa3paboTaHbl Ha 0cHoBe PrMckmx kputepues IV.
MuKkpo6roTy pekanbHOro Matepuana nsydanm 6akTeproornyeckumy MeTogamu.

Bce naumeHTbl IMenu 136bITOUHDIN BEC UV OXMPeEHVE U AOCTUTN CHUXKEHWA Beca

Ha 5 % unwu 6onee. Paccmatpumsanuch cnepytowme BapuaHTbl OIUP: CPK, grapes, 3anop,
B3AyTVe XMBOTa, ra3006pasoBaHyie 1 Hanuure cnasmos. MposasneHre cumntomos OIAP
Y NaLMEeHTOB OLIEHMBAJIOCh C MOMOLLbI0 aHKeTUpoBaHMA. DeKanbHbli MaTepuan oT na-
LiMeHTOB Obinl cekBeHMpoBaH Mo V3-V4 BaprabenbHbiv dparmeHTam reHa 16S pPHK.
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Ha nccnefoBaHUs OGHapYKEHHbIX MY6NMKaLMIA NpecTaB-
fieHo B Tabnuue 1.

VccnepgoBaHume M. Aasbrenn u coaBT. 6b1510 NOCBALLEHO
OLeHKe ANArHOCTUYECKMX CBOVCTB HOBOIO TeCTa Ha dpeKasb-
HbI AMCONO3, MpeaHa3HAYeHHOTrOo A ObICTPOro CKPUHMWH-
ra CPK. B aTom nccnefoBaHun TakxKe CPpaBHMBANUCh MOKa-
3aTeNn PacnpoCTPaHEHHOCTU Ancbro3a, ceAazaHHoro ¢ CPK,
1 MAaTONOrnyeckoro oxmnpenHns [39].

B maHHOM uccnegoBaHUW NMPUMEHSASNICA AMArHOCTU-
yeckuii Tect GA-map Dysbiosis Test (Genetic Analysis AS,
HopBeruna), KOTopbli MO3BONAET KapTUPOBaTb Npo-
duUNb KMLWEYHON MUKPOBUOTBI Ans onpefenéHHON rpymn-
bl 6AKTEPUN 1 UCMONb3YeTCA /1A BbIABNEHUS 1 XapaKTe-
PUCTUKM Ancbrosa B KNMHUYECKNX YCIIOBUAX. DTOT TecT
6bin1 paspabotaH C. Casen 1 CoaBT. U NpeacTaBAn co-
6o 54 [IHK-30HAa. 3oHAabl 6binv caenaHbl Ha V3-V7 Ba-
puabenbHble yyacTku reHa 16S pPHK gna cnepytowmx
TakcoHomuueckux rpynn: Actinobacteria (Atopobium,
Bifidobacterium), Bacteroidetes (Alistipes, Bacteroides,
Bacteroides/Prevotella, Parabacteroides, Prevotella),
Firmicutes (Bacillus, Lactobacillus, Pedicoccus/Lactobacillus,
Streptococcus, Streptococcus/Eubacterium, Anaerotruncus,
Blautia, Clostridium, Desulfitispora, Dorea, Eubacterium,
Faecalibacterium, Ruminococcus, Catenibacterium,
Coprobacillus, Unclassified Erysipelotrichaceae, Dialister,
Megasphaera/Dialister, Phascolarctobacterium, Veillonella/
Helicobacter), Firmicutes/Tenericutes/Bacteroidetes species,
Proteobacteria (Acinetobacter, Pseudomonas, Salmonella,
Citrobacter, Cronobacter, Enterobacter, Shigella/Escherichia),
Tenericutes (Mycoplasma), Verrucomicrobia (Akkermansia).
TaKCcOoHbI ObInK BblIOpaHbl aBTOpPaMM TeCTa Ha OCHOBe MaTe-
MaTUYeCcKol Mogenu Ancornosa ¢ bakrepuranbHbiM Npodu-
nem. Mogesnb anropuTMUYecKn oLieHNBAeT obunme 1 npo-
durnb peKanbHbIX GaKTEPIIA, a TaKKe MOTeHUMaNbHOe KINHW-
YeCKM 3HaUMMOe OTKITOHEHE MKPO61OMa OT HOPMObMO3a.
STamopenb 6blf1a NPOTECTMPOBAHA Ha Pa3NIMUHbIX 06pa3Lax
300POBbIX 106pOBONbLEBR 1 60NbHbIX CPK 11 BoCcnanuTenb-
HbIMU 3a60/1eBaHUAMM KuLLeYHMKa (n = 330) ansa onpegene-
HMA CNOoCOBHOCTN BbIABNATbL ANcomo3 [43].

M. Aasbrenn c coaBT. coobLatoT, YTo ANCOMOTUYECKOE
COCTOSIHUNE KMLLIEYHOWN MUKPOOVOTbI NPUCYTCTBOBASO Y ML
C MOPOMAHbBIM OXMPEHUEM He3aBMCUMO OT Hanuuns CPK.
Y 300pPOBbIX YH4AaCTHUKOB IKCMEepUMeHTa AUcbmoTmyeckune
MapKepbl 66111 MeHee pacnpocTpaHeHbl [39].

CnoXHOCTb MHTepnpeTaLny pe3ynbTaToB JaHHOTO UC-
CrleloBaHMA 3aKN0YAETCA B TOM, YTO MCMOSb3yeMblil TeCT
BKJIlOUaeT B cebsa ToNbko 54 pogocneunduyHbix 30HAA
1 aHanM3npyeT N1LLb HeGOMbLLYIO YaCTb FEHETUYECKOTO Ma-
Tepuana, OCHOBbIBAeTCA Ha OrpaHNYeHHOWN MHbopMauun
0 BCEM pa3HOO06pa3um peKkanbHOM MUKPOOMOTbI. MoMrmo
3TOro, TeCT He AAéT HMKAKOW KONNYEeCTBEHHOW Wan nony-
KONNYECTBEHHOW OLEHKM YMNCIEHHOCTM GaKTepuin Hanps-
MyI0 — OH JaéT nuwb nHOOPMaLMIO O TOM, MPUCYTCTBYET
PUCK ANCONO3a UK HET.

MNMoka3zaTenv pacnpoCcTpaHEHHOCTN ANCOMO3a, UMEPEH-
Hble C MOMOLLbIO TeCTa, NO-BMAUMOMY, CUJIbHO Pa3fnyatoT-
CA Mexzy pasHbIMU rpynmnamm 340poBbix JOOPOBOJbLEB,
a TaKXKe Mexzy rpynnamu cybbeKkToB C OAHVM U TEM Xe 3a-
6oneBaHueM. imeeT 3HaueHne 6oblLLIOe KONNYecTBo dak-
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TOPOB (AreTa, reorpadryeckoe NooXKeHne 1 KOHCUCTEH-
una ctyna) [44].

S.V. Kunbhare 1 coaBT. ¢ NoOMOLIbl0 perpeccrMoHHOro
aHanu3a nbiTanucb onpepenutb bruomapkepol OGP y nio-
[eli C OXMpeHeM Unu n3bbITouHbIM BecoM. COrnacHo pe-
3yNnbTaTam UCCIe[0BaHUs, Hanmume npeacTaBuTenen po-
nos Fusicatenibacter, Intestinimonas v Megasphaera cesizaHo
C ymeHbLueHem cumntomoB OIUP [42]. 31 bakTepun sAB-
NATCA NPOAYLIEHTaMU KOPOTKOLLEMOYEYHbIX XKUPHbIX KNC-
not (KXKK) [45-48]. KKK nrpatoT BaxKHY0 posib B noafeprka-
HUWM roOMeocCTasa CJI3NCTon 06004k [49], 1 3TOT daKT Mo-
XeT 06bACHNTb, MOYeMy 3TV TaKCOHbI Oblny NMbo oTpuLa-
TeslbHO cBA3aHbl co ctatycom OIP, nnbo koppennposanu
C yMeHbLUeHnemM CMMTOMOB B 1cClieyeMo KoropTe. Takxe
ObINO NMOKa3aHo, UTo HanMumne baktepuii poaa Lactobacillus
KoppenvpyeT C yMeHbLLEHMEM CUMMNTOMOB Avapen [42]. 3ToT
3¢bdeKT onuncbiBaeTCcA 1 B APYrux nccnefoBaHmsax [50-52].

C npucytcrBuem OTUP nnn ycnneHnem nx cumnro-
MOB KoppenunpoBanu npeactasutenu pogos Desulfovibrio,
Akkermansia v nogrpynnsl Ruminococcus torques [42]. bak-
Tepuu poga Desulfovibrio yepe3 gUCCMMUNALMOHHBIN NYTb
BOCCTaHOBJIEHUA CyfbdaTa NpoAyLMpYOT ra3o06pasHbIl
CEpPOBOAOPOA, KOTOPbIV MOXEeT NPYBOAUTL K BOCManuTeb-
HbIM 3a60neBaHMAM KnweyHuKa [53, 54]. NpeagnonaraeTcs,
yTo NpeacTaBmTeNny poaa Akkermansia NnonoXUTENbHO BIN-
AT Ha 300POBbe KulleyHMKa. OfHaKOo TakKe coobLyaeTca
n 06 obpaTHOI KoppenAunn ¢ obnerdyeHrem CMMNTOMOB
OTUP [55]. Akkermansia oTpyLATENbHO KOPPENMPYET C OXKU-
peHneM, U NPy YBEIMUYEHUN YNCIEHHOCTI 3TOFO MUKPOOP-
raHv3ama NpPouCXoauT CHUXKEHME Macchl Tena [56]. MNpucyT-
CTBME OaHHbIX OAKTEPUIN MOXHO OOBACHUTb TeM GAKTOM,
UTO B UCCIeQyeMyto KOropTy OTOMPanucb naumneHTbl, Ko-
TOpble YCreLHo noxyaenu.

Pa3snuuHble nogrpynnbsl Ruminococcus torques 6binn cea-
3aHbl B nuTepatype ¢ CPK-I n cmewanHbim CPK [57]. C npo-
asneHnem OI'P Takxke accoummpoBaH pog Terrisporobacter,
KOTOPbI B INTEpaType CBA3bIBAIOT C BOCMASIEHNEM 1 ANC-
6aKTepro3om KueyHrKa [58].

S.V.Kunbhare 1 coaBT. Coo6LaloT 0 TOM, YTO KpUTEPUN
BKJIIOUEHNA He YUNTbIBaNM GaKTopbl, KOTOPbIE BAVSAIOT Ha CO-
CTaB MUKpOOMOMa (MCnosib30BaHMe NPOOMOTUKOB UMK aH-
TUOVOTMKOB) MU COMYTCTBYIOLLME 3a60N1EeBaHNA (KOXKHble
3a60/1eBaHUsA, TUMNOTNPEO3, AMABET, XONEeCTEPVH, TMNepTo-
HWA), KOTOPble MOTYT UCKa3UTb pe3ynbTaTbl. [loM1Mmo 3TOro,
aHKeTa, B KOTOPOW YUYAaCTHMKOB MPOCUIN OLIEHUTb TAXKECTb
cuMnTomMoB pasnnuHbix OIMP no wkane ot 1 go 5, He sB-
NANACh yTBEPXKAEHHBIM KIIMHUYECKMM UHCTPYMEHTOM [42].

CnepyeT OTMETUTb, UTO PerpeccruoHHas Mofesb, pea-
NN30BaHHasA B 3TOW paboTe, NlyyLle BCEro NoAXoanT UMeH-
HO 1A NpOoaHaNM3UPOBaHHOW KOropTbl U He NpefHa3Ha-
yeHa na BbIBOLOB 0 MuKpobuome npu OTUP 1 oxnpeHnn
B PaMKax reHepanbHON COBOKYMHOCTH.

CornacHo gaHHbiM A.V. POoMaHuLbl 1 COaBT., CyLLEeCTBY-
eT CBA3b KNMHUYeckmnx cumntomoB OPK ¢ gruarHocTnyeckn
3HAUMMBIMU N3MEHEHUAMIM COCTaBa KULIEYHOWN MUKPOGUO-
Tbl Y MOAPOCTKOB C OXMpeHrem. ABTopamu Obisio BbiAiBIe-
HO, UTO ANA NOAPOCTKOB C oxupeHuem n OPK xapakTep-
HO CHUXeHWe KOHLEHTPALIMN UHAUTEHHBIX MUKPOOPraHn3-
MOB, YMEHbLLUEHME YNCIIEHHOCTY ObnudngobakTepuni, a Tak-



e nosBneHne WTaMmmMoB E. coli ¢ n3MeHEHHbIMI CBOCTBa-
MW U NPefCTaBUTeNen YCIIOBHO-NAaTOreHHON MUKPOOUOTbI
(YNM). YMeHblueHne yncneHHocTn 6udunago- n naktobak-
Tepui HabnloAaNoCh Takxe 1 B rpynmne KoHTpons, Ho E. coli
C 3MeHEHHbIMYM cBovicTBamu 1 YTIM cem. Enterobacteriaceae
B AUArHOCTUYECKN 3HAUNMOWN KOHLEHTPaLUN PerncTpupo-
BaJIY TOJIbKO B OCHOBHOW rpynne. 3T0 roBOPUT O Hanmumum
6onee rnyboKMx AUCOMOTUYECKNX HAPYLLIEHWI B GMOLeHO3e
TONCTOW KULLKW Y MOAPOCTKOB C OXmMpeHnem [40].

Cuutaetca, uto npepctasutenn YIM cem. Entero-
bacteriaceae 6b111 cBA3aHbl ¢ abAOMVHaNbHOW 60bIO
1 3anopamu. Takxe C 3arnopamm 6bI1I0 CBA3aHO Hanuuune
Enterococcus spp. C guapeein accoummpoBanacb BbiCOKas
yncneHHocTb E. coli c '3aMeHEHHbBIMM CBONCTBAMM U MPUCYT-
cteue Clostridium spp. Heyctonumsbiii ctyn 6bin accounu-
[POBaH CO CHVXXEHHOW YNCSIEHHOCTbIo NnakTobaumnn u E. coli
C HOpMasibHbIMU GePMEHTATUBHbIMI CBONCTBaMM, A TaKXKe
¢ npucytcteuem E. coli ¢ usmeHeéHbimm ceoncteamu, YINM
cem. Enterobacteriaceae un Clostridium spp [40, 41].

Cenasb mexay YINM cem. Enterobacteriaceae n abgomu-
HaNlbHOWN 6OJIbI0 MOXXHO OOBACHUTb CMOCOOHOCTBIO SHTE-
pobakTepuii K NpoayKLMU aMMIraKa 1 CepoBOAOPOAa C MO-
cneflyloLWmnM HaKoMeHeM ra3a B NpocBeTe KMLLeYHNKaA.

[ns 6aktepuinn poga Clostridium paBHO onncaHa CBA3b
c cumntomamu CPK. L. Rigsbee v coaBT. yctaHOBUAM, UTO 13-
MeHeHVe MeTabonM3ma KULLIEYHbIX Fa30B U MOBbILLEHHas
YYBCTBUTEIbHOCTb TOJICTOM KULLKK CBA3AHbI C HAalMumMem
Clostridium spp n cumntomamm CPK [59].

B uenom B nutepatype n gna oxupenus, n ana CPK
OMUCHIBAETCA CXOXNI TUM ANCOMO3a, XapaKTepu3yoLwnii-
cA yBennyeHnem umcneHHoctr Firmicutes n ymeHbLieHnem
Bacteroides [14, 24, 25]. 3T U3MeHeHUA NPUBOAAT K Hapy-
LeHVAM NUTeNnanbHOro bapbepa 1 akTVBMUPYHOT BOCNase-
HUe CIN3MCTON 060NOUKM M CEKPETOMOTOPHbIE pedieKchl.
Kpome Toro, Takoe COOTHOLIEHME NpeacTaBmTeNen OCHOB-
HbIX 6aKTepuanbHbIX GrTYMOB CNOCOOCTBYET boee akTuB-
HOMY pacLLEemNSIEHMIO YTIEBOAOPOAHBIX KOMIMJIEKCOB B Nepe-
BapVBaeMOW MuLLe 1, KaK CJIeICTBUE, NMOBbILLEHHOW COCO6-
HOCTW M3BNEKaTb SHepPruo 13 nuwm [3, 60].

M3-3a cunbHO pasnuyaroeroca amsarHa ncciefoBsa-
HWIA, pa3HbIX Pa3MepOoB BbIOOPOK, OTCYTCTBUA eIVHbIX KPU-
TeprieB MOCTAaHOBKM AMArHO3a 1 pa3HblX METOAUK OLLeH-
K1 GaKTepuasibHOro PasHOobpasunsl COXKHO OnpenenuTb,
YTO ObINO NEPBUYHO — ANCOMO3 NN KULIEYHbIE PAaCcCTPOW-
CTBa 1 oxKupeHue. C OHON CTOPOHbI, U3MEHEeHKe COCTaBa
KULIEYHOWN MUKPOOMOTbI MOXET ObITb CBA3AHO C Pa3BUTMEM
OPK, a c gpyroii CTOPOHbI, U3MEHEHHasi MMKPOOMOTa MOXET
6bITb HaKTOPOM, KOTOPbIN Bbl3bIBAET HEMPABUIbHbIN SHEP-
reTmyeckmin 0bMmeH 1 cnocobCcTBYET Pa3BUTHIO OXKUPEHUS.

3AKNIOYEHUE

AHanus nmetoLmxca nyonmnkauuin no Teme UCcnefoBa-
HMA NoKa3an Hannuve NPeanocbIoK B3aUMOCBA3M JaHHbIX
3ab0neBaHui, HO OTCYTCTBIE YOeauTEeNbHbIX J0Ka3aTeNlbCTB
NX KOMOP6UAHOCTW. HeOgHO3HAUHOCTb pe3ynbTaToB UCCie-
[IOBaHNI KMLLIEYHOIO MUKPOOIOMa 06 ACHAETCA HE TOJNTbKO
BbICOKOW reTeporeHHOCTbI0 GYHKLIMOHAMNbHbIX PACCTPONCTB
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KULLEYHUKA, HO 1 OTCYTCTBMEM YHUPULIMPOBAHHOTO MOAXO-
[a K co3[aHuio An3aliHa NccyiefoBaHus, pa3HbiM pa3MepomM
MoNyNALNOHHbIX BIDOPOK 1 pa3HbIMU KPUTEPUAMM J15 NO-
CTaHOBKM 1AarHO30B.

lMnaHnpoBaHMe HOBbIX NCCNEe[OBaHNIN, OCHOBAHHbIX
Ha efVHbIX ANArHOCTUYECKMX KPUTEPUAX, CO3AaHNe CTaH-
JapTHbIX OMnepaLroHHbIX npoueayp, popmmposaHme 60-
nee XECTKUX KPUTEpPUEB NCKITIOUYEHNA B OCHOBHYIO Fpym-
ny, BOMONHEHME NX pe3yNibTaTaMu O1OXMMUYECKMX TECTOB,
a TakXe 1CNosb30BaHNe MeTareHOMHOI O CEKBEHVPOBAHMSA
MO3BONAT BbIABUTL Gonee rnybokme B3arMOCBA3N MEXIY
bYHKLMOHANbHBIMU PaCcCTPONCTBAMM KULLEYHMKA, OXKMpPe-
HUEM Y MUKPOBNOMOM.

NHdopmauuma o puHaHCcMpoBaHUN
MccnepoBaHue BbINoOHEHO Npu GUHAHCOBOV Noaaep»K-
ke CoBeTa no rpaHTam Npe3ungenHTta PO (HLLU-3382.2022.1.4).

KoH$nuKT nutepecos
ABTOpPbI AaHHO CTaTby cOO6LLIADT 06 OTCYTCTBUM KOH-
bNNKTa MHTEpPEeCoB.

JINTEPATYPA

1. Kapneesa 10.C., HoBukoBa B.I1., XaBkuH A.W., KoBTyH T.A,,
MakapkuH [.B., ®epotoBa O.5. Mukpo6uoTa n 6onesHu ye-
NoBeKa: BO3MOXKHOCTU AneTnYeCcKon Koppekuuun. Pocculckul
8eCMHUK nepuHamoJsioeuu u neduampuu. 2020; 65(5): 116-125.
doi: 10.21508/1027-4065-2020-65-5-116-125

2. bobyHos [O.H., Moppgannweunu A.K., Muxannos B.[.,
LWanypko O.H. Ponb MUKpOGMOTBI K1LIeYHUKa B peabunutauum
6ONbHbIX C OXKMPEHUEeM. IKCnepuMeHMAanbHAa U KuHU4eckas
2acmposHmeposozus.2019;(5): 105-110.doi: 10.31146/1682-8658-
ecg-165-5-105-110

3. MoroagnHa A.A., Pomanuua A.W., PbiukoBa J1.B. OxunpeHune
N GyHKUMOHaNbHble 3a60neBaHNA KULLEYHNKA: CyLlecTByeT
nn cBsa3b? OxupeHue u memabonusm. 2021; 18(2): 132-141.
doi: 10.14341/omet12706

4. Knumenko E.C., benbkoBa H.J1., PomaHuua A.A., Morogu-
Ha A.B., PbiukoBa J1.B. PazHooGpa3une 1 meTabonmyecknin noTeH-
Lman KMeYyHoro MnKpobrioma nogpocTkos ¢ GYyHKLMOHANbHbBIM
PacCTPONCTBOM KULeYHMKa. brosiiemeHe s3kcnepumeHmasneHol
6uonozuu u MmeduyuHsl. 2021:172(12):675-680. doi: 10.47056/0365-
9615-2021-172-12-675-680

5. Sperber AD, Bangdiwala SI, Drossman DA, Ghoshal UC,
Simren M, Tack J, et al. Worldwide prevalence and burden of func-
tional gastrointestinal disorders, results of Rome Foundation global
study. Gastroenterology. 2021; 160(1): 99-114.e3. doi: 10.1053/
j.gastro.2020.04.014

6. Gagliardi A, Totino V, Cacciotti F, lebba V, Neroni B, Bon-
figlio G, et al. Rebuilding the gut microbiota ecosystem. Int J Environ
Res Public Health. 2018; 15(8): 1679. doi: 10.3390/ijerph15081679

7. CumaHeHkoB B.U., TuxoHos C.B., lekkaHoBa B.[]. Oxu-
peHne N CUHJPOM pa3apa)KeHHOro KulleyHuka. Ectb nu ceasb?
MeouyuHckut angpasum. 2019; 2(13): 14-19. doi: 10.33667/2078-
5631-2019-2-13(388)-14-19

8. Konocos l0.A., KonecHnkos C.U., AHuweHko A.l., Bypatoko-
Ba E.B., lypeBunu K.I. 136bITOUHaA Macca Tenia 1 OXK1peHue y feten,



NOAPOCTKOB M B3POCSIbIX: MPUUMHbI Pa3BUTUA U GaKTopbl prcKa.
lamoeenes. 2016; 14(4): 9-14.

9. KonecHukosa J1.U., DapeHckaa M.A., PoiukoBa J1.B.,
lpebeHkuHa J1.A., CemeHoBa H.B., KonecHukos C./. CoctosiHue
NUNMAHOrO 06MEHa 1 aHTMOKCMAAHTHDBIN CTaTyC NPY 3K30reHHO-
KOHCTUTYLIMOHANIbHOM OXMpeHuU y feByuwek bypatuu. Poccu-
CKUli BeCMHUK hepuHamosoauu u neouampuu. 2021; 66(1): 80-86.
doi: 10.21508/1027-4065-2021-66-1-80-86

10. HapeHckaa M.A., PoiukoBa J1.B., KonecHukos C.A., Ceme-
HoBa H.B., Hukntnna O.A., bpnuarnHa A.C,, n gp. OnpegeneHne
Hanbonee MHPOPMATUBHBIX MOKaszaTenen 6GMOXMMNYECKOTO
cTaTyca y loHOLWel Pa3nMyHON 3THUYECKON MPUHAANEXHOCTN
C OXKVpPEHMeM C NMOMOLLbIO ANCKPUMUHAHTHOTFO aHanu3a. brosie-
meHb 3KcnepumeHmaseHol 6uoiozuu u MeduyuHel. 2022; 173(4):
468-473. doi: 10.47056/0365-9615-2022-173-4-468-473

11. Black CJ, Ford AC. Assessing the impact of changes
to the Rome |V criteria for clinical practice in irritable bowel
syndrome. Gastroenterology. 2022; 162(6): 1752-1754.e1.
doi: 10.1053/j.gastro.2022.01.021

12. MnotHukoBa E.l0. YHukanbHbIl wramm Bifidobacterium
longum 1 ero 3¢ peKTBHOCTb NpK CMHAPOME pa3fparkeH-
HOTO KuuweyHuka. MeouyuHckuti coeem. 2020; (21): 144-150.
doi: 10.21518/2079-701X-2020-21-144-150

13. Bennet SMP, Bohn L, Storsrud S, Liljebo T, Collin L, Lind-
fors P, et al. Multivariate modelling of faecal bacterial profiles of pa-
tients with IBS predicts responsiveness to a diet low in FODMAPs.
Gut. 2018; 67(5): 872-881. doi: 10.1136/gutjnl-2016-313128

14. Jeffery IB, Quigley EM, Ohman L, Simrén M, O'Toole PW.
The microbiota link to irritable bowel syndrome: An emerging
story. Gut Microbes. 2012; 3(6): 572-576. doi: 10.4161/gmic.21772

15. VBawkunH K.B., peunwHnkosa B.P, PeweTtosa M.C,, ViBaLwu-
KuH B.T. CBA3b CUHAPOMa Pa3fpa}KeHHOro KULWEeYHMKa M CUHAPOMa
136bITOYHOro H6akTepuanbHOro pocta: 6akTepuanbHasa runoTesa
B OCHOBe QYHKLMOHanbHoro 3abonesaHua. Pocculickuli xypHan
2dCmpo3HmMeposio2uuU, 2enamosiozuu, Koionpokmosozuu. 2021;
31(1): 54-63. doi: 10.22416/1382-4376-2021-31-1-54-63

16. Yuan F, Ni H, Asche CV, Kim M, Walayat S, Ren J. Efficacy
of Bifidobacterium infantis 35624 in patients with irritable bowel
syndrome: A meta-analysis. Curr Med Res Opin. 2017; 33(7): 1191-
1197.doi: 10.1080/03007995.2017.1292230

17. Sehgal K, Khanna S. Gut microbiota: A target for inter-
vention in obesity. Expert Rev Gastroenterol Hepatol. 2021; 15(10):
1169-1179. doi: 10.1080/17474124.2021.1963232

18. Camonnosa 0., OnennHuk O.A., CaraH E.B., BopoxLo-
Ba W.H., ®nnunnosa T.A., OeHncos H.C., n gp. CoctaB 1 metabo-
NNYecKan akTVBHOCTb MUKPOBMOTbI MULLEBAPUTENIbHOW CUCTEMBI
y AeTerl 1 NOJPOCTKOB C oXKMpeHuem. Cubupckuli XypHan Kau-
Hu4eckoU U 3KkcnepumeHmManeHoU meduyuHsl. 2020; 35(3): 38-46.
doi: 10.29001/2073-8552-2020-35-3-38-46

19. Onennuk O.A., Camonnosa 0., CaraH E.B., MogunHeHo-
Ba[1.B., Anpaesa H.M. OcobeHHOCTU cocTaBa MAKPOBMOTbI GrioTona
TOHKOIO KULIEYHMKA U CEKPeLUN UHKPETUHOB MPU OXKUPEHUN
y neTein. Poccutickuti neduampuyeckuti xypHan. 2021; 24(4): 269-269.

20. HosukosaE.A, banposa T.A.[TuTaHune 1 KnLeYHaa MUKPO-
610Ta NPY OXKUPEHMUU: PETVOHANbHBIE U STHUYECKME acmeKTbl
(0630p nuTepatypbl). Acta biomedica scientifica. 2019; 4(1): 19-25.
doi: 10.29413/ABS.2019-4.1.3

21. YypkuHa AWN., Opennuxman O.A., MakcumoBa K.B., Kon-
apateHko t0.[., ®epgoposa O.B., KanuHuna O.B., n gp. AHanus

62

npoduna MMKpobrioma KuleyHuKa naLmneHToB C OXNPEHMEM.
Tacmposanmeponozus Cankm-llemep6bypeaa. 2020; 1-2: 93.

22. BonkoBa H.W., Haboka 10.J1., FTaHeHKo J1.A., OkceHiok O.C.
Oco6eHHOCTb MMKPOOVOTbI TONCTOM KULLKW Y NaLMEHTOB C pa3Hbl-
MU peHOTVNaMM OXKMpeHA (MMNOTHOE nccnefoBaHue). MeduyuH-
ckuli secmHuk 0za Poccuu. 2020; 11(2): 38-45. doi: 10.21886/2219-
8075-2020-11-2-38-45

23. Gomaa EZ. Human gut microbiota/microbiome in health
and diseases: A review. Antonie Van Leeuwenhoek. 2020; 113(12):
2019-2040. doi: 10.1007/510482-020-01474-7

24. ZhangS, DangY.Roles of gut microbiota and metabolites
in overweight and obesity of children. Front Endocrinol (Lausanne).
2022; 13: 994930. doi: 10.3389/fend0.2022.994930

25. Gomes AC, Hoffmann C, Mota JF. The human gut micro-
biota: Metabolism and perspective in obesity. Gut Microbes. 2018;
9(4): 308-325. doi: 10.1080/19490976.2018.1465157

26. Becken B, Davey L, Middleton DR, Mueller KD, Sharma A,
Holmes ZC, et al. Genotypic and phenotypic diversity among
human isolates of Akkermansia muciniphila. mBio. 2021; 12(3):
€00478-21. doi: 10.1128/mBi0.00478-21

27. Karlsson CL, Onnerfalt J, Xu J, Molin G, Ahrné S, Thorn-
gren-Jerneck K. The microbiota of the gut in preschool children
with normal and excessive body weight. Obesity (Silver Spring).
2012;20(11): 2257-2261. doi: 10.1038/0by.2012.110

28. Depommier C, Everard A, Druart C, Maiter D, Thissen JP,
Loumaye A, et al. Serum metabolite profiling yields insights
into health promoting effect of A. muciniphilain human volunteers
with a metabolic syndrome. Gut Microbes. 2021; 13(1): 1994270.
doi: 10.1080/19490976.2021.1994270

29. Edwards PT, Kashyap PC, Preidis GA. Microbiota on bi-
otics: probiotics, prebiotics, and synbiotics to optimize growth
and metabolism.Am J Physiol Gastrointest Liver Physiol. 2020; 319(3):
G382-G390. doi: 10.1152/ajpgi.00028.2020

30. Méndez-Salazar EO, Ortiz-Lopez MG, Granados-Silves-
tre MLA, Palacios-Gonzélez B, Menjivar M. Altered gut micro-
biota and compositional changes in Firmicutes and Proteobacteria
in Mexican undernourished and obese children. Front Microbiol.
2018; 9: 2494. doi: 10.3389/fmicb.2018.02494

31. Zhu L, Baker SS, Gill C, Liu W, Alkhouri R, Baker RD, et al.
Characterization of gut microbiomes in nonalcoholic steato-
hepatitis (NASH) patients: A connection between endogenous
alcohol and NASH. Hepatology.2013;57(2): 601-609. doi: 10.1002/
hep.26093

32. Quiroga R, Nistal E, Estébanez B, Porras D, Judrez-
Fernandez M, Martinez-Flérez S, et al. Exercise training modulates
the gut microbiota profile and impairs inflammatory signaling
pathways in obese children. Exp Mol Med. 2020; 52(7): 1048-1061.
doi: 10.1038/512276-020-0459-0

33. Bai J, Hu Y, Bruner DW. Composition of gut microbiota
and its association with body mass index and lifestyle factors
in a cohort of 7-18 years old children from the American Gut
Project. Pediatr Obes. 2019; 14(4): €12480.doi: 10.1111/ijpo.12480

34. Del Chierico F, NobiliV,Vernocchi P, Russo A, De Stefanis C,
Gnani D, et al. Gut microbiota profiling of pediatric nonalcoholic
fatty liver disease and obese patients unveiled by an integrated
meta-omics-based approach. Hepatology. 2017; 65(2): 451-464.
doi: 10.1002/hep.28572

35. Bozzi Cionci N, Baffoni L, Gaggia F, Di Gioia D. Therapeutic
microbiology: The role of Bifidobacterium breve as food supplement



for the prevention/treatment of paediatric diseases. Nutrients.2018;
10(11): 1723. doi: 10.3390/nu10111723

36. Nagpal R, Kurakawa T, Tsuji H, Takahashi T, Kawashima K,
Nagata S, et al. Evolution of gut Bifidobacterium population
in healthy Japanese infants over the first three years of life:
A quantitative assessment. Sci Rep. 2017; 7(1): 10097. doi: 10.1038/
s41598-017-10711-5

37. Da Silva CC, Monteil MA, Davis EM. Overweight and obe-
sity in children are associated with an abundance of firmicutes
and reduction of Bifidobacterium in their gastrointestinal micro-
biota. Child Obes. 2020; 16(3): 204-210. doi: 10.1089/chi.2019.0280

38. Hou YP, He QQ, Ouyang HM, Peng HS, Wang Q, Li J,
et al. Human gut microbiota associated with obesity in chinese
children and adolescents. Biomed Res Int. 2017; 2017: 7585989.
doi: 10.1155/2017/7585989

39. Aasbrenn M, Valeur J, Farup PG. Evaluation of a faecal dys-
biosis test for irritable bowel syndrome in subjects with and with-
out obesity. Scand J Clin Lab Invest. 2018; 78(1-2): 109-113.
doi: 10.1080/00365513.2017.1419372

40. Pomanunua A.N., HemueHko Y.M., MorognHa A.B., Tpuropo-
Ba E.B., benbkosa H.J1., Boponaesa H.M., n gp. Accoumaumnm KnnHm-
YecKrx NpoABeHNN GYHKLMOHANbHBIX KULWEYHbIX PacCTPONCTB
C XapaKTepuCcTMKaMn MUKPOGMOTbI TONCTOM KULLIKM Y MOAPOCTKOB:
NUNOTHOE nccnefoBaHue. Acta biomedica scientifica. 2021; 6(6-2):
73-81.doi: 10.29413/ABS.2021-6.6-2.8

41. HemueHko Y.M., lpuroposa E.B., NorognHa A.B., benb-
koBa H.J1., Boponaesa H.M., Pomannua AW, n gp. BsanumoceaAsb
cocTaBa MUKPOOUOTbI 1 GYHKLIMOHANbHbIX PAaCCTPONCTB KuMLLeY-
HMKa Y MOAPOCTKOB C oxunpeHreM. KnuHuyeckas nabopamopHas
ouaeHocmuka. 2022; 67(2): 106-109. doi: 10.51620/0869-2084-
2022-67-2-106-109

42. Kumbhare SV, Francis-Lyon PA, Kachru D, Uday T, Iru-
dayanathan C, Muthukumar KM, et al. Digital therapeutics care
utilizing genetic and gut microbiome signals for the management
of functional gastrointestinal disorders: Results from a preliminary
retrospective study. Front Microbiol. 2022; 13:826916.doi: 10.3389/
fmicb.2022.826916

43. Casén C,Vebg HC, Sekelja M, Hegge FT, Karlsson MK, Ciem-
niejewska E, et al. Deviations in human gut microbiota: A novel
diagnostic test for determining dysbiosis in patients with IBS or IBD.
Aliment Pharmacol Ther.2015;42(1): 71-83.doi: 10.1111/apt.13236

44. Falony G, Joossens M, Vieira-Silva S, Wang J, Darzi Y,
FaustK, et al. Population-level analysis of gut microbiome variation.
Science. 2016; 352(6285): 560-564. doi: 10.1126/science.aad3503

45. Takeshita K, Mizuno S, Mikami Y, Sujino T, Saigusa K,
Matsuoka K, et al. A single species of Clostridium subcluster XIVa
decreased in ulcerative colitis patients. Inflamm Bowel Dis. 2016;
22(12): 2802-2810. doi: 10.1097/MIB.0000000000000972

46. Jin M, Kalainy S, Baskota N, Chiang D, Deehan EC, McDou-
gall C, et al. Faecal microbiota from patients with cirrhosis has a low
capacity to ferment non-digestible carbohydrates into short-chain
fatty acids. Liver Int. 2019; 39(8): 1437-1447.doi: 10.1111/liv.14106

47. Bui TPN, Troise AD, Nijsse B, Roviello GN, Fogliano V,
de Vos WM. Intestinimonas-like bacteria are important butyrate
producers that utilize Ne-fructosyllysine and lysine in formula-fed
infants and adults. J Funct Foods. 2020; 70: 103974. doi: 10.1016/
j,jff.2020.103974

48. Luu M, Riester Z, Baldrich A, Reichardt N, Yuille S, Busetti A,
et al. Microbial short-chain fatty acids modulate CD8+ T cell re-

63

sponses and improve adoptive immunotherapy for cancer. Nat
Commun. 2021; 12(1): 4077. doi: 10.1038/s41467-021-24331-1

49. Tan J, McKenzie C, Potamitis M, Thorburn AN, Mackay CR,
Macia L. The role of short-chain fatty acids in health and disease.
AdvImmunol. 2014;121:91-119. doi: 10.1016/B978-0-12-800100-
4.00003-9

50. McFarland LV, Goh S. Are probiotics and prebiotics ef-
fective in the prevention of travellers’ diarrhea: A systematic
review and meta-analysis. Travel Med Infect Dis. 2019; 27: 11-19.
doi: 10.1016/j.tmaid.2018.09.007

51. Lai HH, Chiu CH, Kong MS, Chang CJ, Chen CC. Probiotic
Lactobacillus casei: Effective for managing childhood diarrhea
by altering gut microbiota and attenuating fecal inflammatory
markers. Nutrients. 2019; 11(5): 1150. doi: 10.3390/nu11051150

52. Yang B, YueY, ChenY, Ding M, Li B, Wang L, et al. Lactobacil-
lus plantarum CCFM1143 alleviates chronic diarrhea via inflamma-
tion regulation and gut microbiota modulation: A double-blind,
randomized, placebo-controlled study. Front Immunol. 2021; 12:
746585. doi: 10.3389/fimmu.2021.746585

53. Singh SB, Lin HC. Hydrogen sulfide in physiology and dis-
eases of the digestive tract. Microorganisms. 2015; 3(4): 866-889.
doi: 10.3390/microorganisms3040866

54. Kushkevych |, Dordevi¢ D, Kollar P, Vitézov4d M, Drago L.
Hydrogen sulfide as a toxic product in the small-large intestine
axis and its role in IBD development. J Clin Med. 2019; 8(7): 1054.
doi: 10.3390/jcm8071054

55. Cruz-Aguliar RM, Wantia N, Clavel T, Vehreschild MJGT,
BuchT, Bajbouj M, et al. An open-labeled study on fecal microbiota
transfer in irritable bowel syndrome patients reveals improve-
ment in abdominal pain associated with the relative abundance
of Akkermansia muciniphila. Digestion. 2019; 100(2): 127-138.
doi: 10.1159/000494252

56. Dahiya DK, Renuka A, Puniya M, Shandilya UK, Dhewa T,
Kumar N, et al. Gut microbiota modulation and its relationship
with obesity using prebiotic fibers and probiotics: A review. Front
Microbiol. 2017; 8: 563. doi: 10.3389/fmicb.2017.00563

57. Lyra A, Rinttila T, Nikkild J, Krogius-Kurikka L, Kajander K,
MalinenE, et al. Diarrhoea-predominant irritable bowel syndrome
distinguishable by 16S rRNA gene phylotype quantification. World J
Gastroenterol. 2009; 15(47): 5936-5945. doi: 10.3748/wjg.15.5936

58. Lee SH, You HS, Kang HG, Kang SS, Hyun SH. Association
between altered blood parameters and gut microbiota after syn-
biotic intake in healthy, elderly Korean women. Nutrients. 2020;
12(10): 3112. doi: 10.3390/nu12103112

59. Rigsbee L, Agans R, Shankar V, Kenche H, Khamis HJ,
Michail S, et al. Quantitative profiling of gut microbiota of chil-
dren with diarrhea-predominant irritable bowel syndrome. Am J
Gastroenterol. 2012; 107(11): 1740-51. doi: 10.1038/ajg.2012.287

60. Belkova NL, Nemchenko UM, Pogodina AV, Feranchuk S,
Romanitsa Al, Novikova EA, et al. Composition and structure of gut
microbiome in adolescents with obesity and different breastfeed-
ing duration. Bull Exp Biol Med.2019; 167(6): 759-762. doi: 10.1007/
s10517-019-04617-7

REFERENCES

1. Karpeeva YuS, Novikova VP, Khavkin Al, Kovtun TA, Makar-
kin DV, Fedotova OB. Microbiota and human diseases: Dietary cor-



rection. Russian Bulletin of Perinatology and Pediatrics. 2020; 65(5):
116-125. (In Russ.). doi: 10.21508/1027-4065-2020-65-5-116-125

2. Bobunov DN, lordanishvili AK, Mikhailov VD, Shapurko ON.
Role of normal intestinal microflora (microbiotas) in rehabilitation
of patients with obesity. Experimental and Clinical Gastroenterology.
2019; (5): 105-110. (In Russ.). doi: 10.31146/1682-8658-ecg-165-
5-105-110

3. Pogodina AV, Romanitsa Al, Rychkova LV. Obesity and func-
tional bowel disorders: are they linked? Obesity and Metabolism.
2021; 18(2): 132-141. (In Russ.). doi: 10.14341/omet12706

4. Klimenko ES, Belkova NL, Romanitsa Al, Pogodina AV,
Rychkova LV. Diversity and metabolic potential of the gut microbi-
ome of adolescents with functional bowel disorder. Bulletin of Ex-
perimental Biology and Medicine. 2021:172(12):675-680. (In Russ.).
doi: 10.47056/0365-9615-2021-172-12-675-680

5. Sperber AD, Bangdiwala SI, Drossman DA, Ghoshal UC,
Simren M, Tack J, et al. Worldwide prevalence and burden of func-
tional gastrointestinal disorders, results of Rome Foundation global
study. Gastroenterology. 2021; 160(1): 99-114.e3. doi: 10.1053/
j.gastro.2020.04.014

6. Gagliardi A, Totino V, Cacciotti F, lebba V, Neroni B, Bon-
figlio G, et al. Rebuilding the gut microbiota ecosystem. Int J Environ
Res Public Health. 2018; 15(8): 1679. doi: 10.3390/ijerph15081679

7. Simanenkov VI, Tikhonov SV, Dekkanova VD. Irritable bowel
syndrome in a patient with obesity: Accident or regularity? Medical
Alphabet. 2019; 2(13): 14-19. (In Russ.). doi: 10.33667/2078-5631-
2019-2-13(388)-14-19

8. Kolosov YuA, Kolesnikov SI, Anishchenko AP, Burdyu-
kova EV, Gurevich KG. Overweight and obesity in children, adoles-
cents and adults. Pathogenesis. 2016; 14(4): 9-14. (In Russ.).

9. Kolesnikova LI, Darenskaya MA, Rychkova LV, Greben-
kina LA, Semenova NV, Kolesnikov SI. Lipids methabolism
and antioxidant status in exogenous constitutional obesity
in girls of Buryatia. Russian Bulletin of Perinatology and Pediatrics.
2021; 66(1): 80-86. (In Russ.). doi: 10.21508/1027-4065-2021-
66-1-80-86

10. Darenskaya MA, Rychkova LV, Kolesnikov SI, Semen-
ova NV, Nikitina OA, Brichagina AS, et al. Biochemical status
of different ethnicity male adolescents with obesity: discriminant
analysis in the most informative indicators determination. Bul-
letin of Experimental Biology and Medicine. 2022; 173(4): 468-473.
(In Russ.). doi: 10.47056/0365-9615-2022-173-4-468-473

11. Black CJ, Ford AC. Assessing the impact of changes
to the Rome IV criteria for clinical practice in irritable bowel
syndrome. Gastroenterology. 2022; 162(6): 1752-1754.e1.
doi: 10.1053/j.gastro.2022.01.021

12. Plotnikova EYu. Unique strain of Bifidobacterium longum
and its efficacy in irritable bowel syndrome. Medical Council. 2020;
(21):144-150. (In Russ.). doi: 10.21518/2079-701X-2020-21-144-150

13. Bennet SMP, B6hn L, Storsrud S, Liljebo T, Collin L, Lind-
fors P, et al. Multivariate modelling of faecal bacterial profiles of pa-
tients with IBS predicts responsiveness to a diet low in FODMAPs.
Gut. 2018; 67(5): 872-881. doi: 10.1136/gutjnl-2016-313128

14. Jeffery IB, Quigley EM, Ohman L, Simrén M, O'Toole PW.
The microbiota link to irritable bowel syndrome: An emerging
story. Gut Microbes. 2012; 3(6): 572-576. doi: 10.4161/gmic.21772

15. Ivashkin KV, Grechishnikova VR, Reshetova MS, lvashkin VT.
Irritable bowel and bacterial overgrowth syndromes: A bacterial
link hypothesis of functional disease. Russian Journal of Gastroen-

64

terology, Hepatology, Coloproctology. 2021; 31(1): 54-63. (In Russ.).
doi: 10.22416/1382-4376-2021-31-1-54-63

16. Yuan F, Ni H, Asche CV, Kim M, Walayat S, Ren J. Efficacy
of Bifidobacterium infantis 35624 in patients with irritable bowel
syndrome: A meta-analysis. Curr Med Res Opin. 2017; 33(7): 1191-
1197. doi: 10.1080/03007995.2017.1292230

17. Sehgal K, Khanna S. Gut microbiota: A target for inter-
vention in obesity. Expert Rev Gastroenterol Hepatol. 2021; 15(10):
1169-1179. doi: 10.1080/17474124.2021.1963232

18. Samoilova JG, Oleynik OA, Sagan EV, Vorozhtsova IN,
Filippova TA, Denisov NS, et al. Composition and metabolic ac-
tivity of the gut microbiota in obese children and adolescents.
The Siberian Journal of Clinical and Experimental Medicine. 2020;
35(3): 38-46. (In Russ.). doi: 10.29001/2073-8552-2020-35-3-38-46

19. Oleinik OA, Samoilova YuG, Sagan EV, Podchinenova DV,
Dirayeva NM. Features of the composition of the microbiota
of the biotope of the small intestine and the secretion of incretins
in obesity in children. Russian Pediatric Journal. 2021; 24(4): 269-
269. (In Russ.).

20. Novikova EA, Bairova TA. Obesity: Ethnic and regional dif-
ferences in the diet and gut microbiota (review). Acta biomedica
scientifica.2019;4(1): 19-25. (In Russ.). doi: 10.29413/ABS.2019-4.1.3

21. Churkina Al, Freilikhman OA, Maksimova KV, Kondraten-
ko YuD, Fedorova OV, Kalinina OV, et al. Analysis of the gut microbi-
ome profile of obese patients. Gastroenterologiya Sankt-Peterburga.
2020; 1-2: 93. (In Russ.).

22. Volkova NI, Naboka YL, Ganenko LA, Oksenuk OS. A feature
of the microbiota of the colon in patients with different phenotypes
of obesity (pilot study). Medical Herald of the South of Russia. 2020;
11(2): 38-45. (In Russ.). doi: 10.21886/2219-8075-2020-11-2-38-45

23. Gomaa EZ.Human gut microbiota/microbiome in health
and diseases: A review. Antonie Van Leeuwenhoek. 2020; 113(12):
2019-2040. doi: 10.1007/510482-020-01474-7

24. ZhangS, DangY.Roles of gut microbiota and metabolites
in overweight and obesity of children. Front Endocrinol (Lausanne).
2022; 13: 994930. doi: 10.3389/fend0.2022.994930

25. Gomes AC, Hoffmann C, Mota JF. The human gut micro-
biota: Metabolism and perspective in obesity. Gut Microbes. 2018;
9(4): 308-325. doi: 10.1080/19490976.2018.1465157

26. Becken B, Davey L, Middleton DR, Mueller KD, Sharma A,
Holmes ZC, et al. Genotypic and phenotypic diversity among
human isolates of Akkermansia muciniphila. mBio. 2021; 12(3):
€00478-21. doi: 10.1128/mBio.00478-21

27. Karlsson CL, Onnerfélt J, Xu J, Molin G, Ahrné S, Thorn-
gren-Jerneck K. The microbiota of the gut in preschool children
with normal and excessive body weight. Obesity (Silver Spring).
2012;20(11): 2257-2261. doi: 10.1038/0by.2012.110

28. Depommier C, Everard A, Druart C, Maiter D, Thissen JP,
Loumaye A, et al. Serum metabolite profiling yields insights
into health promoting effect of A. muciniphila in human volunteers
with a metabolic syndrome. Gut Microbes. 2021; 13(1): 1994270.
doi: 10.1080/19490976.2021.1994270

29. Edwards PT, Kashyap PC, Preidis GA. Microbiota on bi-
otics: probiotics, prebiotics, and synbiotics to optimize growth
and metabolism. AmJ Physiol Gastrointest Liver Physiol. 2020; 319(3):
G382-G390. doi: 10.1152/ajpgi.00028.2020

30. Méndez-Salazar EO, Ortiz-Lopez MG, Granados-Silves-
tre MLA, Palacios-Gonzalez B, Menjivar M. Altered gut micro-
biota and compositional changes in Firmicutes and Proteobacteria



in Mexican undernourished and obese children. Front Microbiol.
2018; 9: 2494. doi: 10.3389/fmicb.2018.02494

31. Zhu L, Baker SS, Gill C, Liu W, Alkhouri R, Baker RD, et al.
Characterization of gut microbiomes in nonalcoholic steato-
hepatitis (NASH) patients: A connection between endogenous
alcohol and NASH. Hepatology.2013;57(2): 601-609. doi: 10.1002/
hep.26093

32. Quiroga R, Nistal E, Estébanez B, Porras D, Juérez-
Ferndndez M, Martinez-Flérez S, et al. Exercise training modulates
the gut microbiota profile and impairs inflammatory signaling
pathways in obese children. Exp Mol Med. 2020; 52(7): 1048-1061.
doi: 10.1038/512276-020-0459-0

33. Bai J, Hu Y, Bruner DW. Composition of gut microbiota
and its association with body mass index and lifestyle factors
in a cohort of 7-18 years old children from the American Gut
Project. Pediatr Obes. 2019; 14(4): e12480. doi: 10.1111/ijp0o.12480

34. Del Chierico F, NobiliV, Vernocchi P, Russo A, De Stefanis C,
Gnani D, et al. Gut microbiota profiling of pediatric nonalcoholic
fatty liver disease and obese patients unveiled by an integrated
meta-omics-based approach. Hepatology. 2017; 65(2): 451-464.
doi: 10.1002/hep.28572

35. Bozzi Cionci N, Baffoni L, Gaggia F, Di Gioia D. Therapeutic
microbiology: The role of Bifidobacterium breve as food supplement
for the prevention/treatment of paediatric diseases. Nutrients.2018;
10(11): 1723. doi: 10.3390/nu10111723

36. Nagpal R, Kurakawa T, Tsuji H, Takahashi T, Kawashima K,
Nagata S, et al. Evolution of gut Bifidobacterium population
in healthy Japanese infants over the first three years of life:
A quantitative assessment. SciRep.2017;7(1): 10097. doi: 10.1038/
s41598-017-10711-5

37. Da Silva CC, Monteil MA, Davis EM. Overweight and obe-
sity in children are associated with an abundance of firmicutes
and reduction of Bifidobacterium in their gastrointestinal micro-
biota. Child Obes. 2020; 16(3): 204-210. doi: 10.1089/chi.2019.0280

38. Hou YP, He QQ, Ouyang HM, Peng HS, Wang Q, Li J,
et al. Human gut microbiota associated with obesity in chinese
children and adolescents. Biomed Res Int. 2017; 2017: 7585989.
doi: 10.1155/2017/7585989

39. Aasbrenn M, Valeur J, Farup PG. Evaluation of a faecal dys-
biosis test for irritable bowel syndrome in subjects with and with-
out obesity. Scand J Clin Lab Invest. 2018; 78(1-2): 109-113.
doi: 10.1080/00365513.2017.1419372

40. Romanitsa Al, Nemchenko UM, Pogodina AV, Grigoro-
va EV, Belkova NL, Voropayeva NM, et al. Associations of clinical
features of functional bowel disorders with gut microbiota char-
acteristics in adolescents: A pilot study. Acta biomedica scientifica.
2021; 6(6-2): 73-81. (In Russ.). doi: 10.29413/ABS.2021-6.6-2.8

41. Nemchenko UM, Grigorova EV, Pogodina AV, Belkova NL,
Voropaeva NM, Romanitsa Al, et al. The relationship between
the composition of the microbiota and functional intestinal disor-
ders in obese adolescents. Russian Clinical Laboratory Diagnostics.
2022; 67(2): 106-109. (In Russ.). doi: 10.51620/0869-2084-2022-
67-2-106-109

42. Kumbhare SV, Francis-Lyon PA, Kachru D, Uday T, Iru-
dayanathan C, Muthukumar KM, et al. Digital therapeutics care
utilizing genetic and gut microbiome signals for the management
of functional gastrointestinal disorders: Results from a preliminary
retrospective study. Front Microbiol.2022; 13:826916. doi: 10.3389/
fmicb.2022.826916

65

43. Casén C, Vebg HC, Sekelja M, Hegge FT, Karlsson MK,
Ciemniejewska E, et al. Deviations in human gut microbiota:
A novel diagnostic test for determining dysbiosis in patients with
IBS or IBD. Aliment Pharmacol Ther.2015;42(1): 71-83.doi: 10.1111/
apt.13236

44. Falony G, Joossens M, Vieira-Silva S, Wang J, Darzi Y,
Faust K, et al. Population-level analysis of gut microbiome variation.
Science. 2016; 352(6285): 560-564. doi: 10.1126/science.aad3503

45. Takeshita K, Mizuno S, Mikami Y, Sujino T, Saigusa K,
Matsuoka K, et al. A single species of Clostridium subcluster XIVa
decreased in ulcerative colitis patients. Inflamm Bowel Dis. 2016;
22(12): 2802-2810. doi: 10.1097/MIB.0000000000000972

46. Jin M, Kalainy S, Baskota N, Chiang D, Deehan EC, McDou-
gall C, et al. Faecal microbiota from patients with cirrhosis has a low
capacity to ferment non-digestible carbohydrates into short-chain
fatty acids. Liver Int. 2019; 39(8): 1437-1447.doi: 10.1111/liv.14106

47. Bui TPN, Troise AD, Nijsse B, Roviello GN, Fogliano V,
de Vos WM. Intestinimonas-like bacteria are important butyrate
producers that utilize Ne-fructosyllysine and lysine in formula-fed
infants and adults. J Funct Foods. 2020; 70: 103974. doi: 10.1016/
jjff.2020.103974

48. Luu M, Riester Z, Baldrich A, Reichardt N, Yuille S, Busetti A,
et al. Microbial short-chain fatty acids modulate CD8+ T cell re-
sponses and improve adoptive immunotherapy for cancer. Nat
Commun. 2021; 12(1): 4077. doi: 10.1038/s41467-021-24331-1

49. Tan J, McKenzie C, Potamitis M, Thorburn AN, Mackay CR,
Macia L. The role of short-chain fatty acids in health and disease.
AdvImmunol. 2014;121:91-119. doi: 10.1016/B978-0-12-800100-
4.00003-9

50. McFarland LV, Goh S. Are probiotics and prebiotics ef-
fective in the prevention of travellers’ diarrhea: A systematic
review and meta-analysis. Travel Med Infect Dis. 2019; 27: 11-19.
doi: 10.1016/j.tmaid.2018.09.007

51. Lai HH, Chiu CH, Kong MS, Chang CJ, Chen CC. Probiotic
Lactobacillus casei: Effective for managing childhood diarrhea
by altering gut microbiota and attenuating fecal inflammatory
markers. Nutrients. 2019; 11(5): 1150. doi: 10.3390/nu11051150

52. Yang B, YueY, ChenY, Ding M, Li B, Wang L, et al. Lactobacil-
lus plantarum CCFM1143 alleviates chronic diarrhea via inflamma-
tion regulation and gut microbiota modulation: A double-blind,
randomized, placebo-controlled study. Front Immunol. 2021; 12:
746585. doi: 10.3389/fimmu.2021.746585

53. Singh SB, Lin HC. Hydrogen sulfide in physiology and dis-
eases of the digestive tract. Microorganisms. 2015; 3(4): 866-889.
doi: 10.3390/microorganisms3040866

54. Kushkevych |, Dordevi¢ D, Kollar P, Vitézovd M, Drago L.
Hydrogen sulfide as a toxic product in the small-large intestine
axis and its role in IBD development. J Clin Med. 2019; 8(7): 1054.
doi: 10.3390/jcm8071054

55. Cruz-Aguliar RM, Wantia N, Clavel T, Vehreschild MJGT,
BuchT, Bajbouj M, et al. An open-labeled study on fecal microbiota
transfer in irritable bowel syndrome patients reveals improve-
ment in abdominal pain associated with the relative abundance
of Akkermansia muciniphila. Digestion. 2019; 100(2): 127-138.
doi: 10.1159/000494252

56. Dahiya DK, Renuka A, Puniya M, Shandilya UK, Dhewa T,
Kumar N, et al. Gut microbiota modulation and its relationship
with obesity using prebiotic fibers and probiotics: A review. Front
Microbiol. 2017; 8: 563. doi: 10.3389/fmicb.2017.00563



57. Lyra A, Rinttila T, Nikkild J, Krogius-Kurikka L, Kajander K, 59. Rigsbee L, Agans R, Shankar V, Kenche H, Khamis HJ,
MalinenE, et al. Diarrhoea-predominant irritable bowel syndrome ~ Michail S, et al. Quantitative profiling of gut microbiota of chil-
distinguishable by 16S rRNA gene phylotype quantification.  dren with diarrhea-predominant irritable bowel syndrome. Am J
World J Gastroenterol. 2009; 15(47): 5936-5945. doi: 10.3748/  Gastroenterol. 2012; 107(11): 1740-51. doi: 10.1038/ajg.2012.287
wjg.15.5936 60. Belkova NL, Nemchenko UM, Pogodina AV, Feranchuk S,

58. Lee SH, You HS, Kang HG, Kang SS, Hyun SH. Association ~ Romanitsa Al, Novikova EA, et al. Composition and structure of gut
between altered blood parameters and gut microbiota after syn-  microbiome in adolescents with obesity and different breastfeed-
biotic intake in healthy, elderly Korean women. Nutrients. 2020;  ing duration. Bull Exp Biol Med. 2019; 167(6): 759-762. doi: 10.1007/
12(10): 3112. doi: 10.3390/nu12103112 $s10517-019-04617-7

(BefieHuA 06 aBTOpaX

Knumenrko Enusasema (manucnagosHa — MnaaLunii HayyHblii COTPYAHUK nabopatopum Mukpobroma v mukposkonorim, OT6HY «HayuHblii ieHTp npo6nem 340poBbA ceMby 1 penpogyK-
Lum yenoseka, e-mail: klimenko.elizabet@gmail.com, https://orcid.org/0000-0003-0979-8816

benvkosa Hamanoa JleonudosHa — kakauaaT G1onoruyeckux Hayk, AOLEHT, BeAyLil HayuHblil COTPYAHNK, 3aBedytoLas nabopatopveii Mukpobuoma u mukposkonorim, OF6HY «Hayu-
Hblli LieHTp Npobnem 350poBbA CeMbH 1 penpodyKLyu Yenoeka», e-mail: nibelkova@gmail.com, https://orcid.org/0000-0001-9720-068X

Moz00una Anxa BanepeegHa — LOKTOP MeZIMLMHCKIX HayK, Npodeccop, BeAyLLMit HayuHbIli COTPYAHMK, 3aBefytoLan nabopatopyeii neavaTpum 1 kapanoackynapHoi naronoruu, OTBHY
«HayuHblii LieHTp npobnem 350poBbA CeMbI 1 penpoayKLun Yenoseka, e-mail: pogodina_av@inbox.ru, https://orcid.org/0000-0001-8533-3119

Porukosa Jlio6ose BnadumuposHa — LOKTOp MeSULMHCKIX HayK, npodeccop, unen-koppecrnonaeHT PAH, aupekTop, OTBHY «HayuHblil LieHTp npobnem 3710poBbA ceMbyt 1 penpopyKLun
yenosekay, e-mail: rychkova.nc@gmail.com, https://orcid.org/0000-0002-0117-2563

Japenckaa Mapura BnadumuposHa — foKTop 6110Nornyeckix HayK, BefyLuuil HayuHbli COTPYAHUK, 3aBefytolwas nabopatopueit natodusnonoruu, OT6HY «Hayuhblii uextp npobnem 3a0-
POBbA CEMbM 1 penpoayKLmK yenoBekar, e-mail: marina_darenskaya@inbox.ru, https://orcid.org/0000-0003-3255-2013

Information about the authors

Elizaveta S. Klimenko — Junior Research Officer at the Laboratory of Microecology and the Microbiome, Scientific Centre for Family Health and Human Reproduction Problems, e-mail:
klimenko.elizabet@gmail.com, https://orcid.org/0000-0003-0979-8816

Natalia L. Belkova — Cand. Sc. (Biol), Docent, Leading Research Officer, Head of the Laboratory of Microecology and the Microbiome, Scientific Centre for Family Health and Human Reproduction
Problems, e-mail: nlbelkova@gmail.com, https://orcid.org/0000-0001-9720-068X

Anna V. Pogodina — Dr. Sc. (Med.), Professor, Leading Research Officer, Head of the Laboratory of Pediatrics and Cardiovascular Pathology, Scientific Centre for Family Health and Human
Reproduction Problems, e-mail: pogodina_av@inbox.ru, https://orcid.org/0000-0001-8533-3119

Lyubov V. Rychkova — Dr. Sc. (Med.), Professor, Corresponding Member of RAS, Director, Scientific Centre for Family Health and Human Reproduction Problems, e-mail: rychkova.nc@gmail.com,
https://orcid.org/0000-0002-0117-2563

Marina V. Darenskaya — Dr. Sc. (Biol.), Leading Research Officer, Head of the Laboratory of Pathophysiology, Scientific Centre for Family Health and Human Reproduction Problems,
e-mail: marina_darenskaya@inbox.ru, https://orcid.org/0000-0003-3255-2013

(tatba ony6nukoBaHa B pamKax \ Bcepoccuiickoil HayuHo-NpaKTUuecKoii KoHdepeHLUN MoNoAbIX YUEHBIX ¢ MEXAYHAPOAHBIM yuacTuem «DyHLaMeHTanbHble U NPUKNAZHbIE aCMeKTbl
B MeZuLMHe U bronoruu».

66



