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AHHOTaUMs. Y Ka)X/I0TO 4eJIOBEKA €CTh TPHIUIMOHBI OaKTEepHid, BAPYCOB U I'PUOKOB, )KUBYIIMX BHYTPH M HA HEM B MHOT'OYHCIICHHBIX
MHKpPOOHBIX 3KOCHCTEMaX, N3BECTHBIX KaK MUKPOOHOMBI. MHKpOOBI KHIIEYHHKA HECYT OTBETCTBEHHOCTH 32 TO, KaK HaIll OPraHU3M
pacIieruIsieT YriaeBoIpbl, KIETYaTKy, OENOK M PeryJupyeT SHEpruio Tejaa. DTH MHUKPOOBI BIMSIOT HAa BOCHAJIHMTEIBHYIO PEaKIHIO
OpraHu3Ma, YCTOHYMBOCTB K CTPECCY, HEBPOJIOTHYECKHe (BYHKIMH M JaKe BIMSIOT Ha YMCTBEHHYIO CHIy. PerynspHsie (pu3nuecKue
yIpaXHEHNS] PEKOMEHJOBaHbI BeceMupHOI oprann3anueil 3ApaBoOXpaHeH s [UIsl YKPEIUICHHUS 300POBbS U CHIDKEHHS PHCKa Pa3BUTHS
MHOTUX 3a00JeBaHHH, B TOM YHCJIE NCUXMYECKUX, a TAKXKE IS YBEIHYCHHUS INPOJODKUTEIBHOCTH JKM3HH. ODTH PEKOMEHIalu
OCHOBAaHBl Ha JIAaHHBIX MHOYKECTBA MCCJICOBaHUH, NEMOHCTPUPYIOIIMX pa3HOOOpasue NaTOreHEeTHYECKUX IyTeH, MOCPEACTBOM
KOTOPBIX YJTy4lllaeTcs 3J0poBbe Ha GoHe (usndeckoil Harpy3ku. C HOsBICHHEM BO3MOXKHOCTH U3Y4EHHSI MHUKPOOHMOMA KHIICYHHKA,
BIMSHUE HA €r0 TAaKCOHOMMYECKHH COCTaB M MeTa0OJIM3M C IIOMOILIBIO YIPAKHEHHIl CIyXKaT HpPEeIMETOM HAayYyHOrO MHTepeca.
Viryqmenre MEKpoOHOMa MOXKET IIOMOYb ITOBBICHTh CIIOPTUBHYIO MPONU3BOAUTEILHOCTE U (pU3HMUECKYIO BEIHOCIMBOCTD M YIy4IIUTh
300poBee B IesioM. [loTpebneHne mnpeOHMOTHKOB U MPOOMOTHKOB, COOJIOAEHHE 300POBOTO U COAIAHCHPOBAHHOTO PpAIMOHA,
yYMCHBIIIEHHE TOTPEOJICHHs caxapa M KUPHOW ITHINM, YBEIMYCHHE HOTPEONCHUsS PAaCTUTENBHON NHIIHM, yYMEHBLICHHE CTpecca
U yBeJIWYeHHEe (M3NYECKOH aKTHBHOCTH — BCE 9TO MOXKET MOMOYb YJIY4YIIUTh MHKPOOHMOM M yBENIWYUTH BBIHOCIMBOCTB. CIIOPT,
HOCPEACTBOM H3MEHEHHs MHKPOOMOMa, OKa3bIBacT OJIArOTBOPHOE BIIMSHHME HA SMOLMOHAIBHOE COCTOSHHUE, NMHUIIECBAPUTEIBHYIO
(YHKIMIO, UMMYHHBIH OTBET, CEpIeYHO-COCYAUCTOE 3I0pPOBbE M 370pOBbE Mo3ra. [IpHM CHIDKEHHM (HM3MYECKOH aKTHBHOCTH
CHIDKACTCSI U TTOJIOXKUTEIILHOE BIMSIHUE MUKPOOHOMA.

KnioueBble c10Ba: CriopT, pU3NIECKHE HArpy3KH, KAIICUHBIH MUKPOOHOM.
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Abstract. Each person has trillions of bacteria, viruses and fungi living in and on them in numerous microbial ecosystems known as
microbiomes. Gut microbes are responsible for how our bodies break down carbohydrates, fiber, protein and regulate body energy.
These microbes influence the body's inflammatory response, stress resistance, neurological function, and even affect mental strength.
Regular exercise is recommended by the World Health Organization to promote health and reduce the risk of many diseases, including
mental illness, as well as increase longevity. These recommendations are based on evidence from multiple studies demonstrating the
variety of pathogenetic pathways by which exercise improves health. With the advent of the ability to study the gut microbiome,
influencing its taxonomic composition and metabolism through exercise serves as a subject of scientific interest. Improving the
microbiome may help increase athletic performance and physical endurance and improve overall health. Consuming prebiotics and
probiotics, eating a healthy and balanced diet, reducing sugar and fatty foods, increasing plant-based foods, reducing stress and
increasing physical activity can all help improve the microbiome and increase endurance. Sport, through altering the microbiome, has
beneficial effects on emotional well-being, digestive function, immune response, cardiovascular health and brain health. When physical
activity decreases, the beneficial effects of the microbiome also decrease.
Keywords: sport, exercise, gut microbiome.
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BBenenue

MHuKpOOHOM — 3TO COBOKYITHOCTH MHUKpPOOp-
TaHU3MOB, KOTOPbIE HACEISAIOT OPTaHU3M YeJIOBeKa U
BBITIOJHSIOT BaKHBIE (DYHKIMH ISl HAILIETO 3/I0POBbSI.
MHUKpPOOPraHU3MEI B HKEITYI0OYHO-KUIIIEYHOM TPaKTe
UTPAOT 3HAYUTEIHHYIO POJIb B TIOTJIONICHUY MTUTA-
TENbHBIX BEIIECTB, CHHTE3€¢ BUTAMUHOB, YCBOSHUHU
SHEPTHH, BOCTIATUTEIFHOW MOIYJISIIMN 1 IMMYHHOM
OTBETE XO35IMHA, YTO B COBOKYITHOCTH CIIOCOOCTBYET
3JI0OPOBBIO YEJIOBEKA.

Baxuble (hakTopel, Takue Kak BO3pacT, CIocoo
POKIECHYISL, UCTIONB30BAHNE AHTHOMOTHKOB U TINTAHHE,
OBUIM yCTaHOBJIGHBI B KauecTBe (HOPMUPYIOIIUX
(bakToOpoB MUKPOOHOTHI KHIlIeYHUKA [1].

B mocnenHue Tompl MCCIeOBaHUs TOKA3aIH,
YTO U CTIOPTHBHASI JIESTENBHOCTh MOXKET OKa3bIBaTh
3HAYUTENhHOE BIHUSHUE HA MUKPOOHMOM YeJIOBEKa.
B cTrathe paccMOTpUM, Kak CIIOPT BIHSET HA MUK-
POOHOM U Y4TO MOXHO CHENaTh, YTOOB! YIyUIIHTh
CBOW MHUKPOOHOM U MOBBICHTH CIIOPTUBHYIO TPO-
W3BOAUTEIHHOCTb.

CriopTHBHas IEATENBHOCTh UMEET OONIBIIOE
3HAYEHHE IS HAILIETO 3/I0POBBS, B TOM YHCIE U JUIS
(hOopMEIPOBaHMSI KUIIETHOTO MUKpoOroma. Hekotopeie
MHKPOOPTaHM3MbI, KOTOPEIE OOUTAIOT B KHIIICYHHKE,
MOTYT TIOMOYb YJTyYIIIHT MTHIIEBAPEHUE W YCBOSHHUE
MUTATEIbHBIX BEUIECTB, a TAK)KE YMEHBIIIUTh BOC-
NaJIeHHe ¥ YIIyYIINTh AIMMYHHYIO CHCTEMY .

Kpome Toro, MUKpOOHMOM MOMKET BIUSTH
Ha HaIly CIOCOOHOCTD K U3MYECKON aKTUBHOCTH.
HccnenoBanus OKa3anu, YTO JIIOAU € Pa3IUYHBIMU
THTIAMHA MUKPOOHOMa MMEIOT pa3HbIe YPOBHHU (hH3H-
YECKOM aKTHBHOCTU M CIIOPTUBHOM IIPOU3BOJU-
TenpHOCTH. DU3NYECKHE YIPaXXHEHHS, CBSI3aHHBIC
C HUMHU JUeTHYecKHue (AaKTOphl U CIIOPTHBHAS
KITaccu(HKaIms CIIOCOOCTBYIOT Oollee «acCOIHMH-
POBaHHO» MUKpOOMOTE KuieuHuka [1]. dusude-
CKas aKTUBHOCTH (HE3aBUCUMO OT CHelH(pUIecKuX
XapaKTePUCTHUK) BHOCHUT 3HAYUTENBHBIA BKJIA]
B COCTaB MHUKpPOOMOMa KHIIIEYHWKA W CBSI3aHHBIC
C HUM METa0OJMTBI: HM3MEHSIOTCS pa3zHooOpasue
U Macca onpe/eIeHHbIX BHIOB [2].

W3menenns cocraBa MUKPOOHOTHI KMIIIEYHHKA
MOTYT CIIOCOOCTBOBaTh NPOU3BOAUTEIBHOCTH U
BOCCTAHOBJICHHUIO TIOCTIE TPEHUPOBKH.

Buiet 6akrepuii, npodIMpoBaHHBIE B KUIIIEU-
HHUKE TPOPECCHOHATBHBIX CIIOPTCMEHOB, SBIISFOTCS
MPOU3BOAUTEISIMA KOPOTKOIEOYEUHBIX JKUPHBIX
kucaotr (KLPKK), koTopble MOTEHIMANBHO YiIyd-
[Iaf0T TPOU3BOJICTBO DHEPIHH U, CIEI0BATEIHHO,
CIIOPTHBHbIE MOKa3aTenu [3].

MukpoOHOM  KHUIIEYHHKA CHOPTCMEHOB
TMoKa3ai OoJiee BHICOKOE N300MIMe MPOTHBOBOCIAH-
TENBHBIX, CIIOCOOCTBYFOIINX 370POBBIO OAKTEPHIA.

MuUHYTBI aKTHBHOTO CHIOPTa OBLTH CBSI3aHBI
C YMEHbIIICHHEM 4HcieHHocTH cemeiictBa Clos-
tridiaceae [4].

208

post@uestnik-vsuet.ru

Cornacuo 0030py 2023 rona, kK U3MEHEHUSIM
MHUKpOOHMOMa KHIIEYHHKa HPUBEIN (U3NUIECKUe
YIPAXKHEHUS CPEIHEH U BBICOKOM MHTEHCHUBHOCTHU
B TeueHue 30-90 MumHYT> 3 pasza B HEOENo
(mm ot 150 1o 270 MUHYT B HEACIIO) B TEUCHUE >
8 memens [5].

OpnanM u3 Hanboiee U3yYEHHBIX MHUKPOOP-
TaHNW3MOB, KOTOPBIE MOTYT BIIUSITh HA CHOPTUBHYIO
MIPOU3BOUTEIHLHOCTD, SBISIOTCA OnudumodakTe-
puH. OTH 6aKTEpUU MOTYT IIOMOYb YJIyUIIUTh M-
[IeBapeHNe W YCBOCHHWE NHUTATEIbHBIX BEIIECTB,
YMEHBIINTh BOCHAJICHUE H YIYUYIIUTh UMMYHHYIO
cucteMmy. IloMrMoO 3TOTO, OHH MOTYT TOBBICHUTH
BBIHOCJIMBOCTD U YMEHBLIUTH YTOMIISIEMOCTb.

Y HeCOpTCMEHOB POCT (HU3MUECKON aKTUBHO-
CTH 3aMETHO TOBIIMSI Ha OTHOCHTEIBHOE COAepIKa-
HHE KOPOTKOIeoYeuHbIX KUpHBIX KucioT (KLDKK).
AspoOHas TpeHUPOBKa, KOTopast Aaunack 60 MUHYT,
u (pu3mdeckas akTMBHOCTH Ha ypoBHe 60 % HRmMax
i OoJee, TakXKe MOBJIMSUIN Ha MOKa3aTeaun OeTa-
pazHooOpasus. Pe3ynbTarhl mMoOKazaid, YTO CHOPTC-
MEHbI UMeIOT OoJiee pa3sHOOOPa3HbIi THII MUKPOOUOTHI
KHIIEYHNKA, HO C OTHOCHUTEIHHO YMEHBIIEHHBIM
KomyecTBoM Oaktepuit, mpousBoasmux KIDKK n
MOJIOYHBIE KHCIIOTBI, YTO CBHJETENILCTBYET O Hera-
THUBHOM BIIMSIHUM MHTEHCHBHBIX (PU3HYECKUX YIIPAXK-
HEHMIA Ha MOIYJISAIMI0 MUKPOOHOTHI KUIIIeUHHUKa [6].

OTO MOATBEPXKIACT TEOPHUIO, YTO YPOBEHBb
(hM3IUECKO aKTHBHOCTH MOIYJHPYET MHUKPOOHOTY
JKEJTyJOYHO-KHUILIEYHOT O TPAKTa Y YeJOBeKa.

A MOXET M CHOPT HaBPEAWUTbh MUKpoOHoTe?
Ha numMMyHHYI0 QYHKLIHMIO CHIIBHO BIUSIET PEaKLUs
MHKPOOHOTHI KUIIECUYHHUKA HA (PU3MIECKHE YIPaXKHE-
HUS. B TeueHne AUTENsHOTO Meprosia yBeIUdeHHe
MHTEHCHUBHOCTH M 00beMa (U3MUYECKUX YIPaKHSHUH
MOYKET PUBECTU K TUCONO03Y KUILICUHUKA.

IIpoxonsmas nMMyHHast TUCQYHKIHUS BO3-
HUKaeT MOCJe UINTENbHBIX BHICOKOMHTEHCHBHBIX
YIPa)XHEHUH, KOTOPbIE KOPPEIUPYIOT C AUCPETyJIsi-
ue MUKpoOHOTEL. Tem He MeHee, JOITOCPOYHOE
BO3/ACHCTBHE (U3MUECKUX YHPAKHEHUH YCHUINUT
MMMYHHBIM OTBET W MPHUBENET K MOJOKUTETBHBIM
U3MEHEHHSIM B MUKPOOUOTE KHIIeYHHKA [7].

O6cyxkaenne

Texyiye naHHbIe TO3BOJISIOT MPEATIONIOKUTD,
9T0 (DU3HUECKHE YIPAKHECHUS MOTYT OIIOCPEIOBAaTh
JIBYHAIIPABJICHHYIO CBSI3b MEXIY KHUIICYHHKOM M
MO3TOM Yepe3 U3MEHEHHUSI MEKPOOHoMa. JTa CBS3h
MOXET OOBSICHUTb, TIOUEMY (PU3UUECKUE YITPAKHCHUSI
MOTYT OBITH TepaneBTHYECKUM (HaKTOPOM st
MICUXOJOTUYECKUX PACCTPOMCTB, Tak W s
PacCTPOMCTB JKEITyIOYHO-IBUTATEIHHOTO TPAKTa.
OCHOBHBIMH UJICHTU(DUITMPOBAHHBIMU  TUIIAMH,
KOTOpPBIE pearupyioT Ha PU3NIECKHUEe YIPAKHEHHS,
seasroTess Firmicutes u Actinobacteria, kotopeie
conepxxat pozbl Lactobacillus u Bifidobacterium
COOTBeTCTBEHHO (pucyHok 1) [8].
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Pucynox 1. Ponp ¢pusndecknx ynpaxHEHHH B 0CH MUKPOOHOM — KHIIIEYHUK — MO3T
Figure 1. The role of exercise in the microbiome — gut — brain axis

B mogpocTkoBOM Tmepmozie cocTaB MHKpO-
OHMOTHI KHUIIIEYHNKA N3MEHSETCS. DTOT CABUT CBS3aH
C CHTHAIM3ALMEH, CBA3aHHOW C amleTHTOM, TaK Kak
YPOBHH JIENITHHA B CBIBOPOTKE KPOBH MOJIOKUTEIHHO
KoppempytoT ¢ nomyysinmsivi - Bifidobacterium  u
Lactobacillus u orpumnarensHo ¢ ypoBHsmu Bac-
teroides spp. u Prevotella, B To Bpems kak ypoBHH
CBHIBOPOTKH TPENTMHA OKA3bIBAIOT IIPOTHBOIIOJIOKHOE
BO3/ICHCTBHE HA 3TH OaKTepHATbHBIC TIOmyJsiimn [9].

Takum oOpa3oM, yrpaXHEHUS MOTYT BIIUATh
Ha COCTaB MUKPOOHMOTHI KHUIIEYHHUKA, CTUMYJIUPYS
pa3BuTHE OaKTEpHii, CTIOCOOHBIX BHI3BIBATH aJall-
TUBHBIE W3MEHEHHS B MeTa0oIM3Me XO35iWHa,
1 CIIOCOOCTBOBAThH ONTHMH3AITUN Pa3BUTHSA (yHK-
uu mo3ra [10].

Haunbonee BeposiTHas THIIOTE3a COCTOMT
BTOM, 4YTO MEXIY MBbIIIIAaMA | OaKTepHsIMu
KHIIEYHUKA CYNIECTBYET KOMMYHUKAIIHS IO OCH
«KUIIEYHHUK — MBIIIED. [lomararor, 4To 3Ta KOM-
MYHHKAIHUS UIET B 000MX HANPABICHUSX: MUKPO-
O0MoTa KHIIEYHHKA BIUSAECT HA COCTOSIHAE MBIIILL,
a Qu3MYecKHe YNPaKHEHUS! PETyIUpPYIOT COCTaB
MHUKpoOHOTHL. Hoy mioze#t, xoTh u HaOmomaeTcs
CBSI3b MEXJIy JHCOMO30M KHUINCYHHUKA | Pa3IIiy-
HBIMH META0OJIMYECKIMU M3MEHEHUSIMHA B MBIIIIIAX
(cuHTe3 Oenka, BHICBOOOXKACHHE MOJIEKYII, CIIOCO0-
CTBYIOUIMX Pa3BUTHIO MBI H T. 1I.), 3TA THUIIOTE3a
MOKa YeTKO He copmysmpoBana [11].

Kax ynydmmts MHKpOOHOM sl TIOBBILICHUS
CIIOPTUBHON TMPOM3BOANTENHHOCTH? CyIIecTByeT
HECKOIIKO CITOCOOOB, KOTOpBIE MOTYT TOMOYb
YIIyYIITUTh MUKPOOHOM JIJISl TIOBBIIEHUS (pr3mye-
ckoit appexTuBHOCTH:

1. YBennuenue norpebieHus: NpeOUOTUKOB
Y IPOOHOTHKOB.

[IpeOuoTHKH — 3TO MUIIEBLIE BOJIOKHA, KO-
TOpBIE HE IePEeBapUBAIOTCS B KEIYAKE U TOHKOM
KHIIEYHUKEe, HO CIY)KaT THIIEH ISl MTOJIe3HBIX
OakTepuii B ToJCTOM KulneuyHuke. [IpoOuoThku —
3TO JKHMBbIE OaKTEpPHH, KOTOPbIE MOTYT IMOMOYb
VIIyYIIATh COCTaB MUKpoOuoMa. Panmon nuranus
JIONTOXKUTENIEH B MEPBYIO OYepeNb BKIIFOYAET B CeOs
MPOOHOTHYECKHE TPOAYKTHL. YeM MeHbIe MHKPOO-
HOE Pa3HOOOpasue >KEeIyJOYHO-KUIIIEYHOTO TPaKTa,
TEM MEHBILE KOJIMYECTBO KOMMEHCAIBHBIX OAKTepHid.

' AMkkmrmanain gonue

A npoayripa LMK

Murpofnom
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A IMEHHO OHWU SIBIISFOTCSI TIPO/TYLIEHTaAMH KOPOTKOIIE-
novyeyHbIx JKUpHBIX kucnoT (KIIDKK)— macmsaHoid,
NPOMUOHOBOH, CIIOCOOCTBYIOT NPENOTBPAILCHUIO
MH(EKIMOHHBIX 3a00JICBaHUH, a TaKXKe ayTOMM-
MYHHBIX H 6OH63HCI\/'I IUBWIM3allUU — CaxapHOTO
Jmabera, CepIeuHO-COCYAUCTBIX M OHKOJIOTHYECKHUX.
be3 pazHooOpasust KAIIEIHONH MHKPOQIIOPHI HEBO3-
MOXKHO aJIeKBaTHOE TepeBapHBaHHUE W BCACHIBAHUE
MHUHEPAJIOB U BUTAMHHOB.

[pobuoTnyeckue MPOAYKTH — 3TO MOJIOYHO-
KHUCIIbIE TIPOIYKTHL: Keup, HOTYpT, CHIPBI — IIOMHMO
COoZlepyKaHMsl IITaMMOB JIAKTO- ¥ Ou(uaoOaKkTepHit,
B ux coctaB BxoaiaT Takxke KIXKK, koropsie Bca-
CBIBAIOTCS DHTEPOLIUTAMH HANPAMYIO, O€3 ydacTus
(epMEeHTOB, UTO B @KHO HE TOJIBKO JAJIS 310POBBIX,
HO W s JIUI C PacCTPOHCTBAMH SKEITYHOYHO-
KUILEYHOTO TpakTa. [Ipy HemepeHOCUMOCTH MOJIOY-
HBIX TIPOAYKTOB 00SA3aTEIHHO BKIIOYATh B PAIFIOH
(hepMEHTHPOBAHHBIE OBOIIH, — HATIPAMED, KBAILIEHYTO
KaIryCTy, KHMYH | JIp.

HecomHeHHY10 IGHHOCTB HECYT B ce0e OBOLIY,
AroApl, (QPYKTHl W IPUOBI — HCTOYHHUKU PEIKUX
(UTOHYTPUEHTOB, KAapPOTHHOWJIOB, PAaCTBOPHMOI
KJICTYaTKH, OHHU CHOCOOHBI CHHKATH XOJIECTCPHH,
CBSI3BIBATh JKEIYHBIE KUCIIOTHI, Jy4Ille BHIBOJUTH
MPOAYKTHI MeTaboM3Ma yiydlas TpeThio (asy
JETOKCHKAIIUH, U CIIOCOOCTBOBATH PETYIISIPHOMY H
npaBWIbHOMY (yHKIMOHMpOBaHHIO opraHoB XKKT.

J171s1 3M0pOBbSI CEPIAEUHO-COCYIUCTON CUCTEMBI
KpaﬁHe BAXXHO IMOCTYIIJICHUEC B IMUINY ITOJIMHEHACHI-
IICHHBIX JKUPHBIX KUCIIOT, XOJIMHA — UICTOYHUKAMH
SBIISIIOTCS  CyONPOIYKTHI, MsCO, pbIOa, sSila u
MopenpoAyKThl. [lojaMHeHachIeHHbIE KUPHBIE
KUCJIOTBI YYaCTBYIOT B TOCTPOSHUH MEMOPaH KIIETOK,
CIOCOOCTBYIOT 3JIaCTHYHOCTH COCYJOB W HEOOXO-
JWMBI T BBIpa6OTKI/I OHEPIrur — MUMCHHO OHU HY>KHBI
JUTSl TIOCTPOEHHSI MEMOpaH MUTOXOHAPHI — OCHOBHBIX
KIIETOYHBIX OpPTaHeul, KOTOPhIE CIIOCOOCTBYIOT
BBIPa0OTKE SHEPTHH.

J1st 310pOBbsSl COETMHUTENILHOW TKaHH, MOI-
Jiep>KaHUsI MBIIIIEYHOM MacChl, YTy 4IlIeHUsI OOMEHHBIX
TIPOIIECCOB, TOIEPKaHNsI CTAOMIBHON MacChl Tena
KPUTHUYECKH BaXXHO TOTPEOISTh ONTHMAaIbHOE
KOJIMYECTBO OENKOBOW IHWIIH, COIEpKalield Bech
CIIEKTP 3aMEHUMBIX W HE3aMEHHMBIX aMHHOKHCIIOT.
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«Ku3HB — eCTh CHoco0 CYIECTBOBAHMS OCITKOBBIX
Tem», — @. DHrensc, M, ASHCTBUTEILHO, HU OJIHA
peaKIus B OpraHu3Me He MPOUCXOIUT 0€3 yUacTHsI
Oenka, OamaHc katabonmm3ma (pacmama Oeika)
1 aHabonm3Ma (cuHTe3a Oellka) ClIocoOCTBYET mpa-
BHJILHOMY IIPOTEKAHUIO OMOXUMUICCKUX PEAKITHIA.
COayaHCHpOBAaHHOE  TTOCTYIUICHHE  aMHHOKHCIIOT
JIETKO 00ECIeYnTh MPOAYKTAMU JKUBOTHOTO TPOHC-
XOXKJICHUSI — MSICOM, PBIOOH, SHIIaMH, MOJIOYHBIMHU
MPOJyKTaMH, MCTOYHHKHU PACTUTEIBHOIO OeyKa
MEHee MpPEINOYTUTEIbHBl KaK OCHOBHOM HCTOY-
HUK, CJIOKHBI B IIepeBapuBaHUN. MHUHHMAaIbHOE
KOJIMYEeCTBO Oellka, KOTOPOE JOJDKHO IOCTYIAaTh
¢ rmumed — 1 rpamm Ha Kunorpamm Beca (ipu Metabo-
JIMYECKUX HApYyHMIEHUsX | rpaMM Ha KWJIOTpaMm
UjeanbHOro Beca). [leTH, criopTcMeHbl, 00JIbHbBIE
B IIPOIECCE PEKOHBAJCCICHIINM HYXITAIOTCS B
OoJipIlIeM TOCTYIUICHHH Oeika, a TakXke JHIa
C MUCINTa3HEHd COSIUHUTEIIFHOU TKAHH.

Oco0oe BHHMaHUE CTOUT YJEIUTh JIULAM,
HUMEIOIIMM COCIMHUTEIIbHOTKAHHYIO JUCILIA3UI0 —
HapyIIeHHe CHATE3a OETKa, YTO He SIBIISIETCS KIIACCH-
YECKHUM 3a00JI€BaHHEM, HO IMEET CBOM OCOOEHHOCTH,
B TOM YHCIIE CO CTOPOHBI IOCTPOCHHS palMOHA.
Takum NIOOSM HHU B KOEM CJydae HE [MOKa3aHbI
pacTUTENbHBIE TUETHI, 00S3aTCILHBIM SBIIACTCS
MOCTYIUICHUE TPOJIMHA, JIM3MHA U INIWIMHA, OITH-
MaJIbHBIM UCTOYHHKOM KOTOPBIX SIBJISFOTCS KPEIIKUES
MSICHBIE OYITBOHBI, 3aJFBHOE, xomozen. OO0s3aTens-
HBIM TaKXe JIOJDKHO OBITh aJIeKBaTHOE TIOCTYIUICHHE
ButamMuHa C — CBEKHUE OBOINH, PPYKTHI, KBAIICHAS
Kalycra | Jpyrue (epMEHTHPOBAHHBIC OBOIIIH,
ONITHMAJIFHOE TIOCTYIUIEHHE JKeje3a (CyOmpomyKThI)
v MarHus (IeNbHBIE 3€pHA U MPOIYKTHl JKUBOT-
HOTO ITPOUCXOXKICHUS ).

2. YMeHbIIIGHHEe TIOTpEOJICHUsT caxapa |
YKUPHOU MUY,

Caxap ¥ KupHasl TIWIIA MOTYT OTPHUIIATEIEHO
BJIMSATH HA COCTaB KUIIIEYHOTO MUKPOOHOMA B yXY/I-
IaTh €ro (QYHKIUIO. YMEHBIICHUE MOTPeOJICHHS
caxapa W KUPHOMW IMHUIIK MOXET [TOMOYb YJIYUIIUTh
MHKPOOHOM U TIOBBICHTH (PU3HMIECKYFO BEIHOCIIHBOCT.

3. YMeHbllieHHE cTpecca.

Crpecc MOXKET HEraTUBHO BJIUSThH HA COCTaB
MHUKpOOHOMa. YMEHBIIIEHHE CTpPecca CIOoCOOCTBYET
YIIYYIICHHI0 MHUKPOOMOMa U TOBBIIICHUIO CIIOP-
TUBHOM IPOU3BOJUTEIBLHOCTH.

4. Ypenmnuenue GU3NIECKON aKTUBHOCTH.

®dusnueckass aKTHBHOCTH MOXKET ITOMOYb
VIIYYIIUTh COCTAaB KHIIEYHOTO MHKpPOOHOMa H
MOBBICUTH CIIOPTUBHYIO MPOU3BOIUTEIBLHOCTb.

HenaBuue wuccinegoBaHus IIOKa3ald, YTO
CIIOpT ¥ (pU3MIECKast aKTHBHOCTh MOTYT U3MCHSTh
cocTaB MUKpoOHoMa desioBeka. OTHO U3 UCCIEI0-
BaHMI, poBeneHHbIX B 2017 roay, BBISIBUIO, YTO
y CHOPTCMEHOB, 3aHUMAIOIINXCS a’3pOOHBIMHU
yIOpaxxHEeHUAMH, OblTI0 Oonble GakTepuil U3 poaa
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Akkermansia, koTopbie CBS3aHBI C YJIydIlICHHEM
MeTaboNM3Ma M CHIKCHUEM PUCKA PA3BUTHSI OXKUPESHUS
U IPYTUX METabOJIMYECKUX 3a00seBanuii [12].

Kpome Toro, ¢usnyeckas aKTHBHOCTb MO-
KET YBEIIMYMBATh pa3sHOOOpasue MHKPOOHOMA.
B 2021 romy Obuto mpoBemeHO HCCIEAOBaHUE,
B KOTOPOM YYacCTHUKH, 3aHUMaBIIHeCs (u3nde-
CKOM aKTUBHOCTBIO, UMEJH OoJiee pa3HOOOpa3HbIi
MHKpPOOHOM, 4Ye€M YYaCTHUKH, HE 3aHHMAaBIIUECS
crioptom [13].

HekoTopsle HccrnenoBaHusl TakkKe IOKa3bl-
BAIOT, YTO CIOPT U (pru3HUECcKast aKTUBHOCTb MOTYT
YMEHBIIATh KOJIMYECTBO BPEAHBIX OaKTEPHii B MUKPO-
6uome. Hanpumep, y4acTHUKH HCCIICIOBaHUS, 3a-
HHUMaBIIMeCs: (PUTHECOM, MMEIIM MEHbIIE OaKkTepHit
u3 pona Clostridium difficile, kotopbie MoryT BbI3bIBATH
HEKOTOpbIe HH(peKIMK Kuieynuka [14].

O1HaKo, HEOOXOAMMO OTMETHUTb, YTO BIIUSHUC
criopTa ¥ (PU3MYECKOI aKTUBHOCTU HA MUKPOOHOM
YeJIoBeKa eIle He MOJHOCThI0 M3ydeHo. Hekotopbie
HCCIIC/IOBAHUS TMOKA3bIBAIOT MPOTHUBOIOIOKHBIC
pe3yJIbTaThl, HAPUMEp, YIaCTHHKU OJHOTO HCCIIe-
JIOBaHHsI, BBIMIOJHSBIING YIPAKHEHUS HA BBIHOC-
JTUBOCTh, HMMEIM MEHbIEe OakTepuii ©u3 pojaa
Bifidobacterium, koropsle OOBLIYHO CUHTAIOTCS
MOJIe3HBIMHU 7151 opranu3ma [15-20].

3aKiIoueHne

Crnoptr u ¢usnyeckas aKTUBHOCTb MOTYT
OKa3bIBaTh IIOJIOKUTEIBHOE BIIMSIHME HA MHUKPO-
OmoM denoBeKa, HO HEOOXOIUMO TPOBOAWTH JIO-
MOJTHUTENbHBIE NCCIEOBAHNS TSI 00Jiee TOYHOTO
ompezesieHus 3Toro BausHUA. B 1ro0oM ciydae,
3aHATHSL CHOPTOM M (U3UYECKOW aKTHUBHOCTBHIO
BCEr/la MOJIE3HBI JUIS 3/10POBbS YEJIOBEKA B IEJIOM.
Viydienre MAKpoOHoMa MOXKET TTOMOYh TIOBBICHTh
CIIOPTUBHYIO POM3BOAUTEIIBHOCTE W (PU3MUECKYIO
BBIHOCIMBOCTh U YJIYYIIUTh 3JI0POBBE B IEJIOM.
IoTpebnenue mMpeOHOTHKOB ¥ MPOOWOTHKOB, COOITIO-
JEHUE 30POBOI0 M COANaHCHPOBAHHOIO PalMOHa,
YMEHBIICHHE MOTpeOJIeHHs caxapa U JKUpHOU
MUIIY, yBEJTHYCHHE MOTPEOJICHUSI pacTUTENHLHON
MUIIY, YMEHBIIICHNE CTPecca U yBenndeHne hpusu-
YECKOH AaKTHBHOCTH — BCE 3TO MOKET IOMOYb
YIYYLIATh MUKPOOUOM U YBEJTMYUTH BHIHOCIUBOCTb.
CriopT, MOCpPEACTBOM HM3MEHEHHsT MHUKpPOOHOMa,
OKa3bIBaeT OJaroTBOpPHOE BIUSHHE HA dMOIHO-
HaJIbHOE COCTOSIHWE, NMUILEBAPUTENIBHYIO (DYHKLHIO,
UMMYHHBIH OTBET, CEpACYHO-COCYAUCTOE 3J0POBBE
W 3710poBbe Mosra. IIpu cHIDKeHHH (HU3HYECKON
AKTUBHOCTU CHMYKAETCSI W IOJIOKUTEJIBHOE BIIHS-
HUE MHKpOOHOMa.

BaxHBIM HEIOCTaTKOM HCCIEIOBAHUMN, KOTO-
pBIil HEOOXOIMMO YCTPAaHUTH B OyIyIIEM, CIyXUT
OTCYTCTBHE OLICHKH BIHUSIHHS YIPAKHEHUH Ha
npeAcTaBUTENel, HE OTHOCSLIMXCS K OaKTepusMm
(apxeu, TprOBI, BUPYCHI).
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TeM He MeHee, € y4eTOM BO3pacTaromeit
JIOCTYITHOCTH METareHOMHBIX METOZOB HCCIIeI0Ba-
HUSI MUKPOOHOMa, pellieHne YKa3aHHBIX BOTIPOCOB
TIpEJICTaBIsIeTCs: BOBMOXKHBIM. B repcriekTiBe moy-
YCHHBIC JaHHBIE CIIOCOOHBI C(HOPMHUPOBATH HOBBIMH
METO/I, OCHOBAHHBII Ha WHANBHUIYAIEHOM IOIX0]E
K U3MEHCHHIO MHKPOOMOMa KHIIIEYHUKA, C YUETOM
(U3UYECKUX YIIPAKHEHUH 1 pallioHa TUTaHMs.

post@vestnik-vsuet.ru

MomympoBaHre MHKPOOHOTBI MOCPEICTBOM
(GU3MUECKOH aKTUBHOCTH OTKPHIBACT OOJbIIHE
BO3MOXKHOCTH JJIsl TPO(UITAKTUKY LENoro psjaa
3a00JICBaHUi, CBSI3aHHBIX C IIPOBOCIIATUTEIBHBIM
COCTOSIHHEM: 9TO aTOIMUYECKHI IEPMATUT, O)KUPEHHE,
pas3invHble HEBPOJIOTUYECKUE W TaCTPOIHTEPOIIO-
rHYecKue 3a00JICBaHMA.

Jluteparypa
1 Mohr A.E., Jager R., Carpenter K.C., Kerksick C.M. et al. The athletic gut microbiota // J Int Soc Sports Nutr. 2020.

V. 17. Nel. P. 24.

2 Tzemah Shahar R., Koren O., Matarasso S., Shochat T. et al. Attributes of Physical Activity and Gut Microbiome in
Adults: A Systematic Review // Int J Sports Med. 2020. V. 41. Ne 12. P. 801-814.

3 Tarracchini C., Fontana F., Lugli G.A., Mancabelli L. et al. Investigation of the Ecological Link between Recurrent
Microbial Human Gut Communities and Physical Activity // Microbiol Spectr. 2022. V. 10. Ne 2. P. ¢0042022.

4 Holzhausen E.A., Malecki K.C., Sethi A.K., Gangnon R. et al. Assessing the relationship between physical activity
and the gut microbiome in a large, population-based sample of Wisconsin adults // PLoS One. 2022. V. 26. Ne 17 (10). P.

€0276684.

5 Boytar A.N., Skinner T.L., Wallen R.E., Jenkins D.G. et al. The Effect of Exercise Prescription on the Human Gut
Microbiota and Comparison between Clinical and Apparently Healthy Populations: A Systematic Review // Nutrients. 2023. V.

15. Ne 6. P. 1534.

6 Dziewiecka H., Buttar H.S., Kasperska A., Ostapiuk-Karolczuk J. et al. Physical activity induced alterations of gut
microbiota in humans: a systematic review // BMC Sports Sci Med Rehabil. 2022. V. 14. Ne 1. P. 122.
7 Miranda-Comas G., Petering R.C., Zaman N., Chang R. Implications of the Gut Microbiome in Sports // Sports

Health. 2022. V. 14. Ne 6. P. 894-898.

8 Dalton A., Mermier C.M., Zuhl M.N. Exercise influence on the microbiome—gut-brain axis // Gut Microbes. 2019.

V. 10. P. 555-568.

0 Miailing L.J., Allen J.M., Buford T.W., Fields C.J. et al. Exercise and the gut microbiome: a review of the evidence,
potential mechanisms, and implications for human health // Exerc Sport Sci Rev. 2019.

10 Wegierska A.E., Charitos I.A., Topi, S. et al. The Connection Between Physical Exercise and Gut Microbiota:
Implications for Competitive Sports Athletes // Sports Med. 2022. V. 52. P. 2355-2369.

11 Ticinesi A., Lauretani F., Tana C. et al. Exercise and immune system as modulators of intestinal microbiome:
implications for the gut-muscle axis hypothesis // Exercise immunology review. 2019. V. 25.

12 Cani P.D., de Vos W.M. Next-generation beneficial microbes: the case of Akkermansia muciniphila // Frontiers in

microbiology. 2017. V. 8. P. 1765.

13 Bragina T.V., Elizarova E.V., Sheveleva S.A. Intestinal microbiota of athletes // Nutrition Issues. 2021. V. 4 (536).

14 Soltys K., Lendvorsky L., Hric I., Baranovicova E. et al. Strenuous Physical Training, Physical Fitness, Body
Composition and Bacteroides to Prevotella Ratio in the Gut of Elderly Athletes // Front. Physiol. 2021. V. 12.

15 Bressa C., Bailen-Andrino M., Perez-Santiago J., Gonzalez-Soltero R. et al. Differences in gut microbiota profile
between women with active lifestyle and sedentary women // PLoS ONE. 2017. V. 12. P. e0171352.

16 Derrien M., Alvarez A.-S., De Vos W.M. The Gut Microbiota in the First Decade of Life // Trends Microbiol. 2019.

V. 27. P. 997-1010.

17 Claesson M.J., Jeffery 1.B., Conde S., Power S.E. et al. Gut microbiota composition correlates with diet and health in

the elderly // Nature. 2012. V. 488. P. 178-184.

18 Garcia-Pefia C., Alvarez-Cisneros T., Quiroz-Baez R., Friedland R.P. Microbiota and Aging. A Review and

Commentary // Arch. Med Res. 2017. V. 48. P. 681-689.

19 Casati M., Ferri E., Azzolino D., Cesari M. et al. Gut microbiota and physical frailty through the mediation of

sarcopenia // Exp. Gerontol. 2019. V. 124. P. 110639.

20 A Segre J. Microbial growth dynamics and human disease // Science. 2015. V. 349. P. 1058-1059.

References
1 Mohr A.E., Jager R., Carpenter K.C., Kerksick C.M. et al. The athletic gut microbiota. J Int Soc Sports Nutr. 2020.

vol. 17. no. 1. pp. 24.

2 Tzemah Shahar R., Koren O., Matarasso S., Shochat T. et al. Attributes of Physical Activity and Gut Microbiome in
Adults: A Systematic Review. Int J Sports Med. 2020. vol. 41. no. 12. pp. 801-814.

3 Tarracchini C., Fontana F., Lugli G.A., Mancabelli L. et al. Investigation of the Ecological Link between Recurrent
Microbial Human Gut Communities and Physical Activity. Microbiol Spectr. 2022. vol. 10. no. 2. pp. €0042022.

4 Holzhausen E.A., Malecki K.C., Sethi A.K., Gangnon R. et al. Assessing the relationship between physical activity and the
gut microbiome in a large, population-based sample of Wisconsin adults. PLoS One. 2022. vol. 26. no. 17 (10). pp. €0276684.

5 Boytar A.N., Skinner T.L., Wallen R.E., Jenkins D.G. et al. The Effect of Exercise Prescription on the Human Gut
Microbiota and Comparison between Clinical and Apparently Healthy Populations: A Systematic Review. Nutrients. 2023.

vol. 15. no. 6. pp. 1534.



Kryukova O.N. et al. Proceedings of VSUET, 2024, vol. 86, no. 2, pp. 207-212

post@uestnik-vsuet.ru

6 Dziewiecka H., Buttar H.S., Kasperska A., Ostapiuk-Karolczuk J. et al. Physical activity induced alterations of gut
microbiota in humans: a systematic review. BMC Sports Sci Med Rehabil. 2022. vol. 14. no. 1. pp. 122.
7 Miranda-Comas G., Petering R.C., Zaman N., Chang R. Implications of the Gut Microbiome in Sports. Sports Health.

2022. vol. 14. no. 6. pp. 894-898.

8 Dalton A., Mermier C.M., Zuhl M.N. Exercise influence on the microbiome—gut—brain axis. Gut Microbes. 2019.

vol. 10. pp. 555-568.

9 Mailing L.J., Allen J.M., Buford T.W., Fields C.J. et al. Exercise and the gut microbiome: a review of the evidence,
potential mechanisms, and implications for human health. Exerc Sport Sci Rev. 2019.

10 Wegierska A.E., Charitos I.A., Topi, S. et al. The Connection Between Physical Exercise and Gut Microbiota:
Implications for Competitive Sports Athletes. Sports Med. 2022. vol. 52. pp. 2355-2369.

11 Ticinesi A., Lauretani F., Tana C. et al. Exercise and immune system as modulators of intestinal microbiome:
implications for the gut-muscle axis hypothesis. Exercise immunology review. 2019. vol. 25.

12 Cani P.D., de Vos W.M. Next-generation beneficial microbes: the case of Akkermansia muciniphila. Frontiers in

microbiology. 2017. vol. 8. pp. 1765.

13 Bragina T.V., Elizarova E.V., Sheveleva S.A. Intestinal microbiota of athletes. Nutrition Issues. 2021. vol. 4 (536).

14 Soltys K., Lendvorsky L., Hric I., Baranovicova E. et al. Strenuous Physical Training, Physical Fitness, Body
Composition and Bacteroides to Prevotella Ratio in the Gut of Elderly Athletes. Front. Physiol. 2021. vol. 12.

15 Bressa C., Bailen-Andrino M., Perez-Santiago J., Gonzalez-Soltero R. et al. Differences in gut microbiota profile
between women with active lifestyle and sedentary women. PLoS ONE. 2017. vol. 12. pp. e0171352.

16 Derrien M., Alvarez A.-S., De Vos W.M. The Gut Microbiota in the First Decade of Life. Trends Microbiol. 2019.

vol. 27. pp. 997-1010.

17 Claesson M.J., Jeffery 1.B., Conde S., Power S.E. et al. Gut microbiota composition correlates with diet and health in

the elderly. Nature. 2012. vol. 488. pp. 178-184.

18 Garcia-Pefia C., Alvarez-Cisneros T., Quiroz-Baez R., Friedland R.P. Microbiota and Aging. A Review and

Commentary. Arch. Med Res. 2017. vol. 48. pp. 681-689.

19 Casati M., Ferri E., Azzolino D., Cesari M. et al. Gut microbiota and physical frailty through the mediation of

sarcopenia. Exp. Gerontol. 2019. vol. 124. pp. 110639.

20 A Segre J. Microbial growth dynamics and human disease. Science. 2015. vol. 349. pp. 1058-1059.

CaeeHusi 06 aBTopax

Ouabra H. KpiokxoBa k.11.H., kadenpa GpU3NIecKOi KyJIbTYphl U
cropTa, BopoHexcKHii rocy 1apCTBEHHbIM YHUBEPCUTET MHXKEHEPHBIX
TexHONOrHH, p-T PeBomtoriu, 19, r. Boponex, 394036, Poccus,
ol.cok.3@mail.ru
https://orcid.org/0000-0002-3955-5287
Aunexcanap U. Byuryes nonenr, kadenpa ¢uzideckoil KyabTypbl i
criopta, BopoHexck#it Tocy1apCTBEHHBIH YHUBEPCUTET HHKESHEPHBIX
TeXHOJNOTHH, p-T PeBomoru, 19, r. Boponex, 394036, Poccus,
irina59.bush@mail.ru
https://orcid.org/0009-0002-2936-3940
Taresina C. KoBajieBa K.T.H., CTapIlHii TiperioiaBaTens, kadeapa
TEXHOJIOTMH  OpOJWIBHBIX M CaxapuCThIX  IIPOU3BOJCTB,
BopoHexckuii  rocyaapCTBEHHbI YHHUBEPCUTET HHIKEHEPHBIX
TexHonorui, np-t Pesomronmu, 19, r. Boponex, 394036, Poccus,
tanyakova2501@gmail.com
https://orcid.org/0000-0002-3531-3811
Cgernana @. SIkoBiaeBa K.T.H., JIOLEHT, kKadeapa OHOXUMHU H
O6uoTexHONIOTHH, BopoHexckuit rocyjapcTBEHHBIH YHUBEPCUTET
WHKCHEPHBIX TeXHOJorud, mp-T Pepomonuu, 19, r. BopoHex,
394036, Poccus, svetlana.yakovleva.68@mail.ru
https://orcid.org/0000-0003-3686-9966

Bkuaan aBTopoB

Bce aBTOpBI B paBHOI CTENeHH NMPUHUMAIM y4acTHUE B HANHMCAHUU
PYKOITMCH U HECYT OTBETCTBEHHOCTb 32 IIaruar

Kondmkr unrepecon
ABTOPBI 3asIBISIFOT 00 OTCYTCTBHU KOH(IMKTa HHTEPECOB.

Information about authors

Olga N. Kryukova Cand. Sci. (Ped.), physical education and
sport department, Voronezh State University of Engineering
Technologies, Revolution Av., 19 Voronezh, 394036, Russia,
ol.cok.3@mail.ru

https://orcid.org/0000-0002-3955-5287
Alexander 1. Bushuyev associate professor, physical education
and sport department, VVoronezh State University of Engineering
Technologies, Revolution Av., 19 Voronezh, 394036, Russia,
irina59.bush@mail.ru

https://orcid.org/0009-0002-2936-3940

Tatiana S. Kovaleva Cand. Sci. (Engin.), senior lecturer,
biochemistry and biotechnology department, \Voronezh State University
of Engineering Technologies, Revolution Av., 19 Voronezh, 394036,
Russia, tanyakova2501@gmail.com
https://orcid.org/0000-0002-3531-3811

Svetlana F. Yakovleva Cand. Sci. (Engin.), associate professor,
biochemistry and biotechnology department, Voronezh State
University of Engineering Technologies, Revolution Av., 19
Voronezh, 394036, Russia, svetlana.yakovleva.68@mail.ru
https://orcid.org/0000-0003-3686-9966

Contribution

All authors are equally involved in the writing of the manuscript and
are responsible for plagiarism

Conflict of interest
The authors declare no conflict of interest.

Mocrynuaa 19/04/2024

Mocue pepaxuun 10/05/2024

Ipunsra B neyars 27/05/2024

Received 19/04/2024

Accepted in revised 10/05/2024

Accepted 27/05/2024

212



