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Peztome. Ywby maxonaoa dcucMonuil 0OKIAMALAPHUHE UYAK MUKpOQIopacu mapkubu 6a Xuima-xuiiueued
mavcupu Kypub uuxuiean. TaOKukomiap wiyHu Kypcamaouky, MYHMA3am HCUCMOHUL MAWKIap udaxoa goudanu
baxmepusiap, Xycycau, KUCKA 3AHACUPIU E@ KUCTOMATAPUHU UWAA0 YUKaApYeuyu mypaapHune Kynauuwuea époam bepaou.
By osicapaén memabonusmuu sxuwunam, SUUSAAHUW JHCAPASHIAPUHU KAMAUMUPULL 64 UMMYHUMEMHU MYCMAXKAMIAW2d
xusmam Kunaou. Cnopmuunapoazu MUKpoOOUOMAaHUNE Y3uUea X0C XyCyCUsSmuapu YiapHune YuOamMauiuey 6a I0KIamManapoan
Keliun mukianuw Koounuamu ounan beeocuma bozaux. by sca cnopm namudicaniapuny omupumioa aHeu UCmukboIIapHu
ouaou.

Kanum cyznap: Kucmonuii ¢haoniux, uuax Muxpoouomu, Memaboiusm, KUCKA 3aHHCUPIU E2 KUCTOMANApU, CHOpm
HYMPUYUOIO2UACY, OAKMEPUAT XUTMA-XULTUK, RPOOUOMUKIAD, COLNOM MYPMYUL MAap3u.

Abstract. This article examines the impact of physical exertion on the composition and diversity of the gut
microflora. Research demonstrates that regular exercise promotes the growth of beneficial bacteria, particularly species
that produce short-chain fatty acids. This process serves to improve metabolism, reduce inflammatory processes, and
strengthen the immune system. The specific characteristics of the microbiota in athletes are directly linked to their
endurance and post-exercise recovery capacity. This, in turn, opens up new perspectives for enhancing athletic
performance.

Keywords: Physical activity, gut microbiome, metabolism, short-chain fatty acids, sports nutrition, bacterial
diversity, probiotics, healthy lifestyle.

MyaMMOHUHT J013ap0JINTH: HNuak
MHUKpPOOHOTAacH Mypakkad TapKuOIM  3KOTHU3UM
O0ynuO, TypiaM XWJI MHKPOOpPTaHW3MIIAp, JKyMJIaJaH,
OakTepusi, apxed, 3amMOypyF, colJa XailBOH Ba
BUpPYCJIapJaH TallKWJI TONIaH Xamaa XyXKaluH
OpraHu3MHUHHUHT UMMYH THU3UMHU xamzaa
MeTaboMM3MuTa TabCHp Kypcaraan. Yuma Firmicutes,
Bacteroidetes, Actinobacteria, Proteobacteria xabu
OaxTepuan TUILIAp YCTYHJIMK KHIHNO.

kacaumkiaap [8] xabu ommimap TabcHp KypcaTuO,
WYaKaard OakTepusuiap COHM Ba XWIMa-XHJUIUTHHH
yaraptupagu. Muak  MUKpOOMOTAaCMHH  TaJKUK
KIWIUIIAa Ky OMWIIApDHH OWp BaKTHUHT Y3uja
Oaxoyam WMKOHHM OYynMaranu cababmu ““‘COFJIoM
Mukpoouom” [8, 9, 10] TymryHuacu Xajaurada TYIHK
LIaKJUIAaHMAaraH. Donganu MUKPOOPraHu3MIIap
MUKIOPUHUHT KaMaWWIK Ba M[IAPTIH TaTOTEH
MHUKpPOOPTaHU3MIIAPHUHT ~ KOMIIEHCATOp  paBHUIIIA

Verrucomicrobia, Fusobacteria, Euryarchaeota xaou

MHKpPOOpPTaHM3MJIAp  YJIyIIM JOUMHUI  paBuIia
MaBKy1 xucoomaraam [1].
Nuax MHUKPOONOTACHHUHT TapKUOHi

TY3WIUINTA OKATJIAHUWII pPAaHOHU [2-4], >KHCMOHWU
¢daommk [5], Typam nopum BOCHTaTapuHU KaOyi
ki [6]  opraHu3MmHuHT émm  [7], MaBXKyn

Kymaiimmy OWjaH KedaJguraH MHKpPOOPTaHu3MIIap
XUJIMA-X WLTUTUHUHT y3rapuim OpraHu3M
MeTaboam3Mura Tabeup Kumaau [11, 12].
Kamxapakar TypMmyIn Tap3ua Xaét KeuupyBUr
olamiiap/ia JKHCMOHHH MaIFyJIoT/Iap SHAOTOKCEMUS
napaxacuHu — macaitupagu  [13]. Hacynunra
HucOaTaH PE3UCTEHTIIMKKA 3ra, KaMXapakar TypMYyII
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Tap3WHU KEUMPYBUM MIaXxciapAa TypJd MAalIFyJoT
JKapa€HIapuHu (CIIPUHT IOTYPHIUIApH Ba yprada
WHTCHCUBIIMK/Iard JTABOMITH MaIIFyJIOTIap)
MeTaboNM3M Ba WYaK MHUKpPOOMOTAacUra TabCHUPWUHU
Vypranum skapa€Huia Iy Hapca aHWUKJIAHIHWKH,
MAIIIFyJIOTIIap Bacteroidetes THIMIATH
OaxTepusITapHUHT KyTaiuimm (p=0,03) Ba
Firmicutes/Bacteroidetes HucOaTHHMHT KaMaWHIIN
(p=0,04) xumcobura MukpoOHMOTa  TPODUIHHU
y3rapTupras, TU3UMIIM Ba WYaK SUDTHFJIAHHIIT
MapKepJapu XpcoOJaHTaH ycMa HEKPO3W OMHIIU O,
JIUTIOTIOTUCAXaAPU Japaxacu nacaraHInTru
ky3arwirad Ba (p<0,05) Ba wWuakga TIFOKO3aHUHT
WUHCYUH Owtan ¢aon cypunuinn Bacteroidetes tumm
mapakacn OWiaaH TYFPU MPOIOPIIMOHAT Ba WYFOH
nuakzaaru Firmicutes tunm napaxacu OuiaH Teckapu
MIPOTIOPITHOHAN PABHIIAA SKAHJINTH aHUKJIAHT aH.

Tankukotr Makcaam: XucMoHmit (HhaosTMKHU
COFJIOM oTamiap MHKPOOHOMH TapKuOuTa
TabCHUPUHH YPraHUIIL.

TankukoT MaTepuajjiapu Ba ycyJJapu:
TaaKUKOT TU3UMIIH Tap3/a MapXJiall Ba MeTa-aHalln3
KYPUHHIIHIA aMalira OIIHPHIIIH.

Kunupys MEDLINE, Web of Science, Google
Scholar Ba eLIBRARY wmabiaymomiap ©Oasanapu
oyiinda MaHTUKHU omeparopiapuaan
¢oliganaHwiran Xoiaa pyc Ba WHIVIM3 TWUIApUIATH
KHIUPYB CYPOBIapH EpamMuia YTKa3HIIH.

Kugupys wraptinapu  cudaruna a) Typiu
JKUCMOHUH (haoJUTMKKa dra CyOBEKTIapHUHT HWYaK
MHUKPOOHOMUHH COJIMIITUPHUIITA KapaTuiraHn
KYHJAJIaHTr TaAKUKOTIap, COFJIOM KaTTa Enuin aéimiap
Ba opkakmap  (18-45  &m)  ummrupokumaru
TAAKUKOTIIAp; B) WHIJIHM3 Ba PyC THLIapuaa E3WITaH
TaAKUKOTIap onuHau. Ilpo- €km mpeduoTukiap
WUCTEPMOIIMHN ¥3 WYATa OJraH TaJKUKOTIIap,
NIYHUHTACK, KaHmm  Jauaber Ba  apTepualn
TUNEpTeH3Us/1a KUCMOHUH FOKJIaManapra
OaFuIIIaHTaH TaJKUKOTIIAP YUKAPHUO TalLIaH M.

Anabuérnap KUIUPYBHU. MasbaymoTaap
Oazamapugan >xkamu 486 Ta Makoida  OJIMHW.
TakpopiaHyBYM TaJAKUKOTJIAD OJHO  TalUIaH[IH.
AcocHii comumITHpMa KYpcaTKudaap o- Ba -XwiMma-
XWUIMKAAry — GapKjiapHd  XamJa  Oakrepusiap
MO JIALIUSIIAPH, aBIIOJUTAPH Ba TypJApUHIHT HUCOUH
MUKIopuHH Y3 muura ojaau (p<0,05). Hodaon, daon
Ba CIIOPTYH CyOBEKTIap HATIXAJIAPWHU TaCHUIIAII
YUyH JKUCMOHMH (aoJyIMK NapaKacuHU Yirdam EKd
taBcuIramaad GomaTaHIIIH.

OJMHraH HAaTHKAJap Ba MyXoKaMmaJjap:
Omu6 OopwiraH  TagKMKOTIAp  HaTMKAacHaa
coprTymiap Ba HO(GAod TypMyll Tap3WHH OJIUO
OopyBUM omamiiap Yypracuma ceswnapiu (apriap
anuknangu.  JKymmagaH, — crmopTdwiapia  M4ak
MUKPOOHMOTACHHHUHT  O-XHJIMA-XWJUTUTH  FOKOPUPOK
9KaHIUrd Kailn stunau [21]. By kypcarkmy kyno
KUXATIAaH OBKATJIAHUII TapTHOW OwiaH OOFIUK
0ynmnb, MCTEBMONI KWIMHAOUTaH OKCHJI, KJIeTYaTKa

MUKJIOpY Ba PAIMOHHUHT YMYMUH KaJIOPUSICH OWJIaH
OOFIIMK  OKaHAWIM  aHuWKianran  [14,  15].
Croprumnapna Ba (aoi TypMyll Tap3WHU OJIUO
6opysun mraxciaapaa Akkermansiaceae [14, 15, 16]
Ba Faecalibacterium [16, 17, 18, 20, 52] mukmopu
oKopu Oynran. CriopTamiapia Kamxapakar TypMYIII
Tap3uHU OJIMO OOPYBYM COFJIOM HA30paT Typyxura
Hucbatan Bacteroidetes tunm nmapakacu macTIUTU
Kaiin osrtwiran [3, 21, 19]. [ly Owman Owupra,
KUCMOHWH  (aon omamiapaa, >KUHCHIAH KaTbhbu
Hazap, KapJAUOPECIUPATOP YHIAMIIMIMK Japakacura
Kypa Typiau >KUCMOHUH Qaomk Oockuuwiapuaa
MakcuMmai Kuciopoa wucrebMosuHuHr (VO2 max)
FOKOpPH, YpTa Ba IacT KypCcaTKU4JIapHu ypTracuaa o- Ba
B-xunma-xmnnkaa Gapkiap Kysatwamarad [16, 18,
19]. VO; max o-XWIMa-XWUIMKHUHT —~ MYXHM
KypcaTknuu cudaTtuga aHUKJIaHTaH. byHma Typiap
XWIMa XWUIMK uHAekcn VO; max opTHiu OuiaH
axamuaTin gapaxama (p=0,011) OOFIMK SKaHIATH
aHuKanrax [16].

Typnu CIIOPT WYyHaNIUIUIapuaaru
IOKJIaMIAPHUHT WYaK MHUKPOOMOTAcH  TabCUPH
ypramwiranaa [3, 17, 20, 21], aiipum iyHamumuiap
OakTepusIap MHUKJIOPUHHMHT KYMalWIkra TabCHp
Kypcatrann  MabayM  Oyamu.  I[Ipodeccronan
Benocuneaurnapaa Methanobrevibacter smithii [17],
yIIy JKaHTOBap CaHBATUHHHT FOKOPH Maiakaju
CIIOPTUYHIAPHIA Parabacteroides,
Phascolarctobacterium,  Oscillibacter,  Bilophila,
Megasphaera [19], criopt Typiapu Gyiinua Xaakapo
napakanaru crnoptumiapaa Eubacterium  rectale,
Polynucleobacter  needarius, Faecalibacterium
prausnitzii, Bacteroides vulgatus, Gordonibacter
massiliensis [20] wmukmopmapuma  y3rapuiiap
ky3zatunrad. [Ipodeccuonan [44] Ba  10KOpHU
Manmakamu  croptumiapaa  [20]  o-XuIMa-XHIDIHK
FOKOpH SKAHJIUTU AHWKJIaHTaH. Oxopu
caMapajiopIIuKKa ara CriopTYmIapia
Parabacteroides, Phascolarctobacterium,
Oscillibacter, Bilophila asmommapu coum Kympok,
Megasphaera conm sca KaMpoOK OSKAaHJIWTH Kal[
stuiran  [19]. WokoOuit sHeprus OanaHcura osra
CIIOPTYHIIAP/A, KaJIOPUACH MYBO3aHATJIaHTaH
panroHaaru Ha3opaT rypyxura HHCcOaTaH
Coriobacteriaceae, Gammaproteobacteria,
Shewanella, Xanthomonas asmnoiapu MUKIOpPH TIacT,
Barnesiella, Roseburia spp. Mukmopm sca rokopu
oymran [21]. Crnoprummap [14, 15] Ba *KuCMOHHI
daon omammapma [16] Verrucomicrobia Twmmra
MaHCy0 Oaktepusuiapaan Oupu Oynran Akkermansia
muciniphila 6akrepusicu aiiHukca axaMuATIUIAp. By
OakTepusi WYaK [IWUIMK KaBaTHHH KOJOHHU3AIU
KWIHII Ba IIWUINK KAaBaT KATWHJIWTHHU OIIUPHUII
OpKaJIMi OPraHM3MHUHI METa0OJMK Ba HWMMYH
JKaBOOJIApWMHHN  SXIIHIIAN  KOOWIMATH — Tyddaiimm
COFJIOM HMYaK MHUKpoOHoTacu OwnaH OofnaHamw [22,
23]. Akkermansia muciniphila, mysunTIeK, KHCKa
3aHXKUPIAN €F KHCIOTAIapH CHHTE3HWJA HINTHPOK

BuoJiorust Ba THOOMET MyamMMoJIapu
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9THO, METaboNMMK (aOJUIMKAA MyXUM POJb YHHAWIH
[22-24].  Dbrubopmu  KMXaTH  HmIyHOaKH, A,
muciniphila nmapaxacuHMHT mnacalWIIM HYaKHUHT
STUTAFJIAHUTIT KacaJUTUKIIapH Ba MoJIanap
aIMamMHyBd  Oyswnumu  Oynran — Oemopiapaa
ky3atuiany [24]. By aca ymOy TypHUHT sUUTHFIAHATIT
JKABOOWHHU IIAKJIAHTHUPHINA HIITUPOK OTUIINHU
TaXMHUH KHJIHII UIMKOHUHU Oepajiu.

daon  maxcmapia = Kamxapakar — TypMYII
Tap3uHU OJMO OOpYyBYM ofamiapra KaparaHaa COHHU
KYTIpOK OYynraH sitHa OWp KEHT TapKairaH OakTepus
Faecalibacterium prausnitzii xucobmanamgu [20].
Firmicutes tunura maucy6 ymidy Typ, HHTCpJICHKHUH-
2  jmapaxacuHd ~ Ba  UHTepQEpOH-Y  HILIA0
YUKAPUITUIIUHA KaMaTUPUIT XaMja sUUTUFIaHUINTa
Kaplid [UTOKUH XWUCOONaHajWraH WHTepierkuH-10
CEKpEIHSICUHA OIIMPHII opKanu
MMMYHOMOJYJIATOPJIMK ~ XycycusTiapura ora. F.
prausnitzii mapakaCHHUHT TACaWWINd WYAKHUHT
SUUTMFJIAHUII  KacaJUTMKJIapu OyiraH Oemopiapia
Kkysatwirad [25]. Bupok, tamkukormap [26, 27]
Kypcarranuaex, F. prausnitzii'uuar SHr Myxum
Bazudacu KOJOHOUUTIAP YYyH AacOCHH OSHEpPrus
MaHOau XMCOOJaHATUraH KUCKa 3amKUpIH EF
KuciaoTa OytuparHu wnuiad dukapumgup. by
OakTepusiap TOMYJSIMACH WYAKHUHT DYKAPHOTHK
XyXKaiipanapu OwiaH ¥y3apo TabCHpPU Ba YJIapHUHT
SHEPreTHK FOMEOCTa3/Iard HINTHPOKU XUCOOIaHA Y.

Kekca &émpmarm kummnapaa onub Oopwira
TaJAKUKOTIApJa WYaK  MHKpOOHOTacHaa  yuioy
OaKTepUSHUHI  TAHKUCIUTA  Ba  CAPKOIMEHHSA
MaBXyJUIMTH  YpTacuaard OOFIUKIHK YPraHWIIH
[28]. Tankukoraa KYJUTAaHUJITaH METAreHOM
CEKBCHHpIIAII YCyIH &plamua CapKOICHHs OWJIaH
KacaJulaHTaH KaTTa EnuiniapAa COFJIOM Hasopar
rypyxara  HucOaraH  Hadakar  OakTepusiap,
xymnanan F. prausnitzii mapaxkacuHuHr mnacaituinm
OwraH OWpramvkKga METaOOJM3MHUHUHT OWp HedTa
nymnapuna HIITUPOK 3TYBUYH TeHIap
JKCIPECCUSICHHUHT ~KaMalWId XaM  aHUKJIAHIIH.
Bymap acocan Kucka 3amKHpIUM EF KHCIOTalIap
CHHTE3W, KapoTHHOWaJIap Ba  u3o(duaBoHIap
ouoTpaHchopMaIUACH XaM/Ia aAMHHOKUCIOTATAPHUHT
y3apo anmaruHyBu xucobmananu [28]. By aca wuak
MUKpPOOMOTACHM  Ba  CapKOINCHUS  YpTacuaaru
OOFNMUKJIMK ~ XaKuJard THUIoTe3aHd xamjaa F.
prausnitzii momyJISIUSICHHUHT KUCMOHHNA (haoUTHK
Ounan OOFITUK METa0OIHK roMeocTa3iaru
UIITUPOKWHU YPraHWIl 3apypJUTHHA  HCOOTIAII
uMkoHuHH Oepau [29, 30].

Illy Owmman Oumpra, W9aK MHKPOOWOTACHHUHT
TapKuOH Ba MeTabONUK (PAaoJUTUIH IOKOPH YKUCMOHHH
daomkka 3ra ojmamiapia HadakaT OBKAaT Xa3M
KWIMIIHA SXIITUIAITa, OaJIKd SHEPTUs TYTUTAHUIINTa
xam épmam Oepumn MymkuH. by MUWTna kucka
3aHKUPIU EF KUCIOTAJApUHUHT CYPHIMIIHAA XOCHI
OynraH OSHeEprus OpPKAIM Ba KUCKA 3aHXUPIU &F
KHCIOTaNIapHUHT JumnoreHes [31], riroxoHeoreHes

[33] Ba Tepmorene3 Owiman OOFIMK  TeHJAp
skcnpeccusicura [34] merabonuk Hysap opkaau
TabCHP 3TYBYM peryisTopiap cudaTuua HINTHPOK
STHUIIN HaTIKacuaa conup oymanu.
Mukpoopranu3miiap TOMOHHJAH —IOJICAXapUIJIap
(hepMeHTAITMACH HATHXKACHAA XOCWJ OynraH arerar
[34] ér Tykumacumaru auIoIu3 Ba &F TYIUIAHUIIHHA
KaMalTHpaaH, UINTAXaHd MOJYJSAIUS KWIyBUH OOII
MU~ HEWpOHJapu  (aoinuruHU — TmacaTmpaniy,
KUrapaa EFJapHUHT OKCHIJIAHWIIK OwiaH OOFIINK
TeHJIap AKCIPECCUSCHHY OIUpaau. Y UIYHUHTIEK EF
TYKMMACUHHUHI KYHFUp €F TYKUMacura anjaHWIINra
€pmam Oepamu. bytupar MUTnan riaroko3aHUHT
WIIIATUINIINHA  Ha3opaT KWIagd, aJulouyTiIap
XQOKMUHM KaMmaWTupaau xamja €F TYKuMacuia
JUIMOJIM3HA Ba MYyIIaKiIapaa €F KUCIOTalapUHUHT
OKCHUIJTAHUIITMHA Ky9alTHPAIH.

TankukoTIap IWIyHH KYPCATAMKH, CIOPTUMIAP
MHKpOOHOTacHIa KaMxapakaT TYPMYII TAp3UHU OJIHO
0opyBUM oJjamiiapra KaparaHjaa MeTaOosuK (Hhaoyuiuk
OpTaJi Ba aMUHOKHCIIOTAJIAp Xam/1a yTIIeBOIAPHUHT
V3namTupwinind  OwiaH — OOFJIMK ~— MeTaboJIuK
Kapaéunap TE3JIUTH KydJasiiu [15, 16].
Croprunnapja yrieBOAJAPHUHT TapYyaaHUIINTA,
Ko(aKTOpJiap CHHTE3HIa Ba SJHEPTETUK METab0IM3MIa
om0 KeNMyBYM METa0OJMK HYIulap COHU KYIPOK
(Mabmym 6¥ynaran 34 Tagan 29 tacu) 6¥manu [15]. By
03yKa OKCWJIMHUHT TYIUKPOK TMapyalaHdlInra Ba
Mapkasuii ~ HepB  TH3UMHJA  CEPOTOHHHEPIHK
HelipoTpaHcMHuCCHsIA UIITHPOK STYBYHU
AMHHOKHCJIOTAJIADHUHT SIKyHUH MeTaOoIuTIapuHu
IOKOpH Japaxkajga Oymummra €paam Oepaam. YOy
x)apa€nnap acocuia Tpuntodad MeTaboInu3Mu OUIIaH
OoriK Mexanusmiap éramu [17, 34].

MyHTa3aM paBUIAa WHTCHCUB MAIIFYJIOTIap
OwmyiaH WIyFyJUTaHYBYM CHOPTYMIIAD axJaTHAa Xa3Mm
OynMaiimuran yrieBoAjapAaH XOoCWI Oynaauran
KHCKa 3amKUpid €F KHUCIOoTajJap MHKIOPUHUHT
ommmm Ky3aruianu [15, 25]. By kucka 3amxupnu €r
KHCJIOTAIapH KOHra CYypuiin0 (alerar Ba NpOIMOHAT),
MeTaOOJNIM3MHUHT  MEBEPUI  Tap3la  KEUUIIMHU
TabMHUHJIaaM. Macaiiad, alerar Mylak TyKuMacuaa
Metabonm3mra yupaiinu [33] Ba numonns xapaéHuna
umtupok dtaau [34]. TagkukoTiapna xadBOHIAp
opramm3muga [11] ameratr gapakacHHUHT IOKOPH

Oy mumm KUCMOHHUI 0011 KOOMTHSTHHIHT
SXIIAJIAHUIINTa  WOKOOWH — TabCHUp  KypcartraH.
[Iponnonatr  o5ca, kurapaa  CHHTE3JIaHAJAWTaH

TJIIOKO3aHUHT S"TMI/IHI,Z[OIHI/I CI/I(I)B.TI/I,Z[a UIIaTUJIAIITHA

MyMkuH [34]. Byrtupar acocaH ¥yFoH uW4ak
SNMTENNA  XyXKalpajapu TOMOHMIAH  3HEPTHS
ManOan cudaruna wunmarwiagy [22]. By wyak

TYCUFUHHMHT SXJIMTJIMTHHY SIXIIWIARIN, MaXaJuInil Ba
TU3UMJIM  SUUTAFJIAHUII ~ XaBQUHU  KaMaWTUpasy.
MabiyMKH KHCKa 3aMKUpId &F  KUCIIOTajJapu
CHUHTE3W HYFOH WYaKJIa aMaira ONIMPUIAJAH Ba
KOJIOHOLIMUTIIAPHK  JHEpPrus  OWiaH  Ce3WIapiiu
Japaxkana TabMUHIauam [22].
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Kansaa 1. Typnu xucMoHUH QaoiIMK apa)kacura sra rypyxJjiap ypTacuna HuaKk MUKpOOMOTACHHHU YpraHHII

HaTOXaJIapu
TexmupuiyBur TypyxJjap Ba | YMyMuit TaIKUKOT HATIXATAPH
TAJIKUKOT IIApTIapH COHH
alpha Ba beta-xmnmMa xuumK Ypracuna hapk
aHukiIanMaa. bommbnnnepnapaa
Bomabunsr bunan (p<0,05) tFaecalibacterium,, Sutterella, Clostridium. Haemophilus,
IIYFYJUIAaHYBYH . .
_ | Bifidobacterium, Parasutterella
apkaknap (nN=8), 21 :
Mapadonumnap (n=7) Ba - Mapa(I?OHanap/:La (p<_0,05)
HAZOPAT I 1 Bifidobacterium adolescentis B. longum,
Pt TypyxHt Lactobocillus sakei, Bloutia wexlerae,
Eubacterium halli.
Yy (ma%KmsiI;EaKypamH) H rypyxuza L ra uuc6aran; alpha
VRV ILIARY B xunma XUtk roxkopu (Ilennon uagexcn p=0,019
. };q}llxma 'ylo oD 22 Cuwmricon unzexcu p=0,001)
(n=112)) 5a % pT'a (1I§=I1) 0) 1 Parabacterioddes. Phascolorctobacterium
yp Oscillobacter. Bilophilia, |Megaspheaera
MaJIaKaJIH.
Typnu ciopT Typaapuna alpha Ba beta- xunma Xuumkaa
(bapk aHMKIaHMAa]IH.
iﬂKﬁlﬁzpifaﬂizn Hawmynanapna 1Eubacterium rectale,
p P (TP 31 Faecalibacterium prausnitzii, Bacteroides
CHOPT TypTIapi vulgatus yerynmuk kumau. FOxopu auHaMuk
BaKWUJUIapy), yery ) P ]
IOKJIamMara sra CropTymiIapaa;
1 Bifidobacterium animalis. Lactobacillus acidophilius, Provatella intermedia
HOxopu manaiam Mapadonun Ba yanruuniapaa alpha xunma xwniuk 1okopu (CUMIICOH HHIEKCH
CIIOpTYHIIAp _ .
_ p=0,0025) | Bacteroidetes, 1 Provatella.
Mapadonumnap (n=14). 49
_ Hasopar rypyxunan moc pasuiia 20 Ba 5 ta
sanruamiap (n=11) sa TakcoH O¥itnda hapKiap aHUKIaHMAaIH
Ha3opar I'ypyxu i prap e o
O3rmH SpraK . W>xo0uii sHeprus Oanancura sra
criopTannap (YKoOmit . . .
— cnoprumnappa: |Coriobacteriaceae,
sHeprus O6anancH. (n= 12) 24 .
B4 HAZOPAT I " Gammaproteobacteria, Shewannella.
(nr;lz)ypyx Xanthomonas: 1Barnesiella. Roseburia.
ITpodeccronan aén
SILKAKYMIIAP: KaTTa E1UIn Yemmmonnapaa alpha xunma xmmmik 1okopH (p<0,01) 1 Firmicutes, Proteobacteria
yemrnonnap (n=7), ém UemmnuoH OyiMaranmapaa
YEMITHOHJIAp 19 1Bacteroidetes, ém uemnuonnapna TEuryarchaeota
(n=6) Ba €ém 1Faecalibacterium Ruminococcaceae.
YEeMITHOH OyMaratiap Lachnospiraceae.
(n=6).
Opkak peromumnap Croprumrap rypyxuna alpha xumMa xmnmik okopu (p=0,0064) TBU<25
(n=40) Ba 2 Ta Ha30par 80 6ymramtap Owian conmumrupuiranaa 140 takcon |Bacteroidetes,
rypyxu; Hopman TBU (n=20) lLactobocillaceae, TB>28 6ynran criopruniap OWIaH COMMIITHPUITana 148
Ba 1okopu TBU (n=20). TakcoH, 1Akkermansiaceae
CofnoM Hurut Ba KU3ap .
(nacr, §pra Ba 1OKOpH 19 alpha Ba beta-xnnmMa xumuk ypracuna hapk
AQHUKJIaHMAa]IH.
YU JIAMJTHJIMKKA OTa).
R i‘?{ogégﬂM}&H:lZ) sa Kawm xapakar aémnapna: 1Barnesiellaceae, Odoribacteraceae, Bifidobacterium.
3 cavxa aII: ar 25 ®Daon aémnapna: 1Faecalibacterium prausnitzii, Roseburia hominis, Akkermansia
amxap - muciniphila.
aémrap (n=13).
Benocunemunnap Ipodeccronammapaa xunMa-xuwiuk okopu (p=0,0004). Provatella mamk kumuin
(mpocdeccronan Ba 55 BaKTH OwitaH TYrpu Koppemsiiums Kuaau. IIpodeccuonamnapaa Methanobrevibac-
XaBackopJiap) ter smithii Mmuknopu roKopu
19 émnan iznejlfgaqa 0Fran 64 IOxopu unnammunukna: 1Bacteroides, | Eubacterium rectale.
Omwii §KkyB 1opTH TanaGanapu 74 alpha Ba beta-xunmMa xuumik ypracuna hapk
AHUKJTAaHMATH.
CoFstoM KaTTa éuuTH maxciap 35 alpha Ba beta-xmimMa XK ypracuaa Ghapk
AQHHMKJIAHMAa]IH.

Kuckapmmanap eéa 6eneunap: 1/ | - bakmepusinap yrywunune moc paguwida opmuwiu éxu kamaiuwy. TBH - mana éaznu
undexcu. VO; MaX- KUCIOPOOHUHE MAKCUMAT UCMELMOTIU. O- 8d S-XUAMA-XUTTUK - MUKPOOUOMHUHE MYPIU KVPCAMKUUAAD

6yiuYa Xuima-xuuiueu
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IOxopn Manakanu CHOPTYMIAPHUHT HYaK
MUKpOOMOTAacH  TapkuOu  OyinW4a  YTKa3WiIraH
TAQAKUKOTIAp KaMm Oynumuira KapamacioaH, yJjap

MaJlaka JJapaxacy Ba MyalsiH TaKCOHJIQPHUHT XMJIMa-
XWUIMTH ~ ypracujga OOFIMKINK — MAaBXKYUIUTHHH
eTapJMJa aHuK Kypcatud Oepaau [17, 22, 21].
IOxopumarn kangBanga 8 Ta  nmaBiatgaH
MapadoH, OOAMOMIAMHT, Iy, PErOM, SIIKAaK SIIIUIIIL,
BEJOCUIIEl  CIOPTH, YaHFU CHOPTH  OwWiaH
uryryJutanyBur 518 Hadap wmTMpoxdmiap TaHimad
OJIMHTaH. Nuakmaru MHUKPOOpPTaHU3MIIap
TYpJIapUHUHT KYTUIUTH OYiinda anb(a XuiMa-XuIiK
(a-diversity) Taxymiam yTKazwiraHna Hatwkamap 46
Ba 54 Tara Ttakcumutangu. HOKOpW XmiIMa-XHJUIHK
acocaH mpo()eCCHOHAII Ba DJJHUTa CIOPTYMIAPIA
(perOuumnap,  SWKak4Wuap, ymry  ycTajapH)
Ky3arwirad. Omauit skucMoHuH ¢aoir tanadamap Eku
xaBackopiapaa ¢apk kamMpok Hamo€H OynraH. By
KUCMOHHMH IOKJIaMaHUHT "WMHTCHCHBIHMK OYcarach"
MaBXYJUIMTUHA KypcaTaau. TaJKUKOTIap JaBOMUjA
SHT KyI ydparaH mwkoOWi Ba canOuil Y3rapumurap

KyWAujarumuap:
Kapanopecrparop uupammmunk (VO2 max):
IOkopu VO max xypcarkmuu Bacteroides

MHUKIOpUHHHT opTtuind Ba Eubacterium rectale
KaMaluIy OuiiaH TYFPU MPOTOPIUOHAT OOFNIHK (I =
0,45-0,60) oskamnmuru anukiaangu. TBU macr Ba
JKUCMOHUH (haon Tmraxciapia MHUKpoOOHMOTa XHUIIMa-
xwimrd  TBU  rokopu  Oynaran — kamxapakar
miaxciapra HucbaraH 22-28 MapTa Kym y4pajiu.
Wxobuii sHeprus OanaHcura sra CHOPTYWIAPIA
Roseburia MUKIOPH OPTHIIN Ky3aTH/IIH.
UnaaMIMIMKHA PUBOXKIAHTUPYBYM CIOPT TypJapu
(mapadon, Benocunen) OwraH NIyFyJUTaHyBUWIap/aa
acocaH Prevotella Ba Akkermansia
OaKTepPHUTAPUHUHT OPTHINK Ky3atwiau. Kym kyd
MIUTATWIAAWTaH  CIOPT Typiapu (00AMOMITUHT)
OmyaH TIYFyJUIaHYBHY CIIOPTYHIIApAa 3ca TPOTEHH
MUKAOpU IoKopwiurd cababmu  Bifidobacterium
kamabinmmm  Ba  Clostridium  oprumm  xysarumgn.
Apanam  cnopt Typaapu (perOu, ymry) OwiaH
UIyFyJUTaHYBYMIIapAa 3Ca, DHT IOKOPH TaKCOHOMHK
xuaMa-XmwiIkK (40-48 Ta sSHrM TakCOH) aHUKJIAHIH.
ynn TabKHJIAII KOU3KH, WUHCOH
OPTaHM3MHMHUHT  ¥3U  DSHEprus  MeTaboim3Mura
KAPHUIIYBYH MHUKPOOWOTAHMHT MyaWsH BaKWUIAPH
Y4IyH DHAOTE€H cyOcTpariap MaHOam XHCOOIaHAIM.
XycycaH, CHUKOHJIap/Aa YTKa3wiral TaJKUKOT LIyHH
Kypcatauku [32], anaspoO MamkiIap malTuaa CKeleT
MyIIakjIapd TOMOHHAaH unuad umkapwirad 13Cs-
HUIIIOHJIAHTAH JIAKTAT KOH alIaHWII TH3UMH OPKalH
MYaKk OyouMFWra TyIIagu Ba HYFOH  HMYaK
OaKTepPHUTAPUHUHT MYyaWssH TypH XHUCOOIaHAIUTaH
Veillonella atypica yuyn cyOcrpar cudaruna
MIUIATHIagH. Y3 HaBOaTHaa, OAKTEpHsUIAD MAlK
KWIaéTraH WHCOH y4yH (oiinanu OynaraH mpormuoHat
kabu MerabonuTiaapHu wWNDIad dYWuKapagu. Yoy
TAAKUKOTIAp IIyHH Kypcatamuku, V. atypica

JaKTaTHH  TPOMHOHATra  AWJIaHTUPUII  OPKAJIH
KUCMOHHH  IOKJIaMajla  [IaKJIaHaIWTaH  JIaKTatr
METa0OJIM3MUHHN  TE3NAaITHpaaId Ba MHKpoOuoTa
BaKWUIApUJIa KOJJIAHTaH, CHOPT HATHXAJIapUHH
SXIIwIaiauran  Tabumii  gepMeHTaTUB KapaCHHU
Oommab Gepasy.

Croprumnnapia naak MUKPOOHMOTACHHU TaJKHK
KWIUIIIaH OJJIMH Tpo- Ba NPeOHOTHKIAp Kadyn
KIWIMHAIIN XaKUJa XaM MabIyMOT TYIUTall 3apyp.
YyHKH Lactobacillus Ba Bifidobacterium
ABJIOJJIADUHUHT  pEreHepaTHB Ba HMMMYHOJOTHK
aQ3aUIMKIApU  XaKuJard — TaAKUKOTIAp — Haiao
Oynumm  OwiaH  yJapHA  HWCTEHMON  KHJIHII
criopTYmiIap opacuja keHr tapkanau [35].

KanyOwmii Ameprka Ba Adpukanmmx
CHOPTYHIAPHUHT OBKATJIaHUIII pauvoHu
PUBOXKIIaHTaH MaMJIaKaTiiap/ari
CIOPTYMJIAPHUKUAAH CE3WNapiu Jaapaxanga ¢apk
kwiagun [36]. by OupmHum wHaBGarma YCHMIIHK
KOMIIOHEHTJIapH,  JKyMJaZaH oO3yKa  ToJalapu
MHUKJIOPUHUHT IOKOPWJIATH OwriaH OoFinK. Yoy
MHUHTaKa BaKWUIapW KYNUHYa IOKOPU  CHOPT
HaTWXalapy Ba YHJAMITHIIUK JapaKaCHHH HAMOWHIII
stagunap.  Macanad,  adpoaMepUKAIUKIAPHUHT
OBKATJIAHUIII paluyMoHu aTUTH 2 xadrara
y3raprupwiragma, OyTupaT uwnuiad dYUKapyBYH
OakTepHsUIap MUKIOPH OPTraHIMru Ky3aTwirad [36].
Nyak wMukpoOWoTacH TapKHOWMHH  YpraHUIIIaH
TallKapy, SUUIMFJIQHWIITa MOMHI Ba METa0OJIHK
MapKepiiap MUKIOPWHH aHWKJIAm XaMm (oimanm
xpcoOnaHanu. YyHkn Oy MabiayMoTiap OpraHu3M
MeTabom3M kapa€HU Ba KUCMOHHUH XOJaTH XaKuaa
KyImMua MabiyMoT 6epamu [37, 38].

CofoM  KumMiap  Ba  CIOOPTYMIApIA
MUKPOOMOTaHW  ONTUMAIUIAIITHPUII  yJIAPHUHT
Mycobakamapaarua HaTWKAIOPJIUTUTA mKOOnH

TabCUP KypcaTHIIH cadabiu, MpOOHOTHKIAp TOUMUI
paBHIIA TMOTEHIIMAT HOM30A cudaThIa Kapaiaau.
IMpodeccnonan ommmmnus cnopraucu Bifidobacterium
longum OLP-01 mpoOHOTHK MaxCyJOTHHH HCTHEMOJT

KWITaHIaH KEHWHTM OJIMHTaH HaMyHajJapJaru
TaXJIWIHA ~ MabIyMOTIApJaH MabJIyM  OYIIUKH,
JOUMHMHA  paBUIIa HHTGHCHB  CHOPT  OwWial

LIYFyJUTaHYBYM Ba KamMXapakaT TypMYyII Tap3uHH
om0 OopyBuHM (Ha30paT TypyXxH) ojaamiapiaa Y30K
JIABOM 3TYBUYH UYHJIAMIIMIIMK IOKJIaMacH HaTHKacuaa
KequO YHMKKAH SUUTMFJIAHWNI Ba  MIMKACTIIAHHUII
KYpcaTKUWIapHHU ce3nIapiu Japaxanaa
KaMalTUpPraHIWI¥d AaHUKJIAHIW. bByHAaH Tallkapu,
alerar, nOpPONMHMOHAT Ba OyTupar kaOW KHCKa
3aHKUPIH EF KHCIIOTa MUKJOPH CHOPT OuiaH
IIyFyJUIAHYBYM ~ TypyXuJa  Ha3opaT Typyxura
Kaparanga axda fokopu Oymran [34]. By oca
MAIFyJIOT  YTYBYH CIOpTYHMIIAPTa  MabJIyM
NPOOMOTHK  IITAMMJIAPHM  KYIIWII  yJIapHHUHT
KHUCMOHUH  IOKJaManap JaBoMHUAa (PH3MOJOTHK
MOCJTAIlyBM Ba W KOOWIMSATHHU SXIIMJIAIIAHA
UCOOTIaNIN.
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Xynaoca. Ym0y mapxaa Typiad >XHUCMOHUH
(haomKka ara maxciap HAMTHPOKHUIATH
TAKUKOTIApJa OJIMHIAaH HYaK MHKpOOHOTacH
BaKWUIADMHHMHI  XWIMa-XWJUIMTH  Ba  HUCOWH
MUKJIOPUHM  0axO0JOBYM  acoCMi  HaTWXKaJapHU
yMyMJAIITHpUIITa  XapakaT  KwmHan.  Omumb
OOpwIITaH TaIKUKOTIAP FOKOPHU HATHKAIOPIUKKA
0JIMO KeJTyBYH SXTUMOJIUN MeXaHU3MJIApHU aHUKJIAII
Oyiimya EHmamyBlapHU TakKAUM OJTraH Oyica-na,
UHAUBHIYa] XyCyCHITIap Ba MUKPOOUOM TapKuOHra
TabCHp  KWIWIIA  MYyMKWHH  OyiaraH  Kymabd
OMIUTAPHUHT TAhCUPUHHU XUCOOTa OJIUII MYyXUMJIMP.

JKvcMoHMH MalIKjlap WHCOH OpraHM3MHja

¢doliganu  MeTabOJNIMK  Y3rapuIUIapHU  KEITHPHO
YUKApUIIM  MyMKHH  OynraH  MabiIyM  H4YaK
OakTepusUIapy  MUKAOPUHHM  OWIMpHUIITa  Epaam

OepHIM XaKUIAard MabIyMOTIApHU TaxJIWl KWwinoO,
HIyHJAi Xyjnocara Kelauil MyMKHHKH, JalHJUIapHUHT
TETUIUIM HWIIOHWIWIMK JapakaCMHU TabMHHIALI
Y4yH Typiad XWJl MalKIapHd  (YUAaMIIHIAK
MAalKJIapy Ba IOKOPU MHTEHCHBIM MAIIFyJIOTIap)
xpcoOra onraH Xoyiaa, anoxuna € TrypyxjJapuHu Ba
KYT TapMOKJIM OaxoyaliIapHy Y3 WUYHTa OJITaH XaMa
Has3opaT  KWIMHAOWUraH  KIMHUK  Ky3aTyBiap
[IAKJIMAArd TAAKAKOTIIAP 3apypIUTrUHU OeNruIaian.
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BIHAHHUE ®H3HYECKOH AKTHBHOCTH HA
KHITEYHYIO MUKPOBHOTY

fOcynoe M.U.

Pe3tome. B Oanmuoii cmamve paccmampusaemcs
BRUSIHUE PUBUYECKUX HASPY3O0K HA COCMAS U pa3Hoobpasue
Murpoghnopsl  kuweunuxa. HMccredosanus noxaswvléarom,
ymo pezynsipHble Qusuueckue VIPAKHCHEHUS!
cnocobcmeyom — Y8enuueHuio - Koaudecmeda — NoJe3HbiX
bakmepuil, 8 UYACMHOCMU B8U008, BbIPAOAMBIBAIOUSUX
KOpOmMKOYenoueunvle JHCUpHbvle KUCIOmbl. DMom npoyecc
cnocobcmeyem  YAyHUleHUr0 MemabonusmMd, CHUNCEHUIO
B0CHANUMENLHBIX NPOYECCOB8 U YKPENIeHUuo UMMYHUmema.
Ocobennocmu MukpoOuomsl y CHOPMCMEHO8 HANPAMYIO
C8A3aHbl € UX BLIHOCAUBOCHILI) U CHOCOOHOCHbIO K
60CCMAHOBNIEHUI0 NOCNe HA2pY30K. Omo  omKpvléaem
HOBble NepCcnekmugvl Ol NOBbIUEHUS  CHOPIMUGHBIX
pe3yibmamos.

Knroueevie cnoea: QDusuueckas
KULUEYHbIL MUKpO6UOM, Memabonusm,
KOpOMKOYenoueunvle JHCUupHvie KUCIOmMbl, CHOPMUBHAS
HYMpUYyuoIo2us, baxkmepuanvroe pazHoobpasue,
npoOUOMUKU, 300POBbILL 00PA3 HCUSHU.

AKmMueHocmo,

BuoJiorust Ba THOOMET MyamMMoJIapu

2026, Nel (167) | 523


https://doi.org/10.1530/EJE-15-0937
https://doi.org/10.1177/0115426507022003286
https://doi.org/10.3390/ijms21238946
https://doi.org/10.3390/nu11071633
https://doi.org/10.1097/MCO.0000000000000521
https://doi.org/10.1038/nature11552
https://doi.org/10.1186/s12866-018-1362-x
https://doi.org/10.1007/s10620-020-06112-w
https://doi.org/10.1016/j.clnu.2018.12.024
https://doi.org/10.3390/nu12020381
https://doi.org/10.3390/nu9080792
https://doi.org/10.1038/mi.2016.75
https://doi.org/10.3390/nu12010017
https://doi.org/10.24411/0042-8833-2020-10040

