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PE3IOME. M3BecTHO, 9TO pa3nudHbie GakTOpbl 00pa3a KHU3HU YeIOBEKa U OKPYKAFOIMICH CpeIbl
BIIMSIOT Ha COH. 3a MOCJeIHee NeCATUICTHE BRIPOCIIO YUCIIO B3POCIBIX JIOACH, CTPadatonIuX Xpo-
HUYECKUM HapylIeHHeM cHa. Jloka3aHo, 4YTO HEJIOCTATOK CHA W HapyIICHHUE ITUPKAJHBIX PUTMOB
CBsI3aHBI ¢ HEOIATONMPUATHBIMU META0OTUUESCKUMU TOCACACTBUSIMHE JJIs 30POBhs. 3a4acCTYIO JaH-
HbIC HAPYIIEHUsSI COYETAIOTCs ¢ 3a00JIEBAHUSIMU KEIYJIOUHO-KUIIIEYHOTO TPAKTA, COMPOBOKIAIO-
mMucs 1ucouo3om. B mociieanue robl ObIJI0 MPOBEICHO 3HAYUTEIBLHOE YUCIIO UCCIICAOBAHUN Ha
JKUBOTHBIX MOJIEJISX, TTOKA3bIBAIOIINX B3aHMOCBSI3b MEX/ Iy MUKPOOUOTON KUIIIEYHUKA U (PYHKIIUSI-
MH Mo3ra. Ha nx ocHoBe YUYC€HbIC HAIVIAAHO AEMOHCTPUPOBAJIN POJIb KHIIEYHOMN MI/IKpO6I/IOTLI B pe-
TyJIMPOBAHUU PabOTHI FOJIOBHOTO MO3Ta, CHA W MOBEJCHUs. UNCII0 UCCIEI0BAHMA, TPOBEICHHBIX C
BOBJICUCHHEM JIOOPOBOJIBIICB, B HACTOAIIEE BPEMsI OrPaHHYCHO. bakTepuu, COCTaBIISIIOIIHE MUKPO-
OMOTY KHIIEYHUKA, OKA3bIBAIOT 3HAYUTEILHOE HEMIOCPECTBEHHOE BITUSIHIE HA COCTOSHUE 370POBbS
YeJIOBEKa, CHHTE3UPYSI U CEKPEeTUPYsl OMOJOrMYSCKH aKTHBHBIC BEIIECTBA, TAKWE KaK BUTAMHUHBI,
HEe3aMEHUMBbIC AMUHOKHUCIIOTHL, JIUMHABI U Ap. OHU CIIOCOOHBI TAK)KE OKa3bIBATh OTMIOCPEIOBAHHOE
BIUSHUE TyTEM MOJYJSIIMH METa0OIMYECKUX MPOIECCOB 1 MMMYHHOH cUCTeMbl. VI3MeHeHUs B
MHKPOOHOM pa3HOOOpa3uu KHUIICYHUKA MPOUCXOMSAT MPH HEJAOCTATKE CHA U CMEIICHUU ITUPKaJ-
HBIX PUTMOB, YTO CIIOCOOHO MPHUBECTH K U3MEHEHHSIM B CTPYKTYpe W QYHKLHUSIX MUKPOOPraHU3-
MOB, XUBYIIUX B KHIICYHUKE. 3TO, B CBOIO O4YE€PE€Ab, MOXKET MPUBECTHU K UBMCHCHUIO B COCTABE U
KOJINYECTBE METAa0OJIUTOB, CHHTE3UPYEMBIX JaHHBIMH MHUKPOOPraHU3MaMH (TaKMX KaK KOPOTKO-
[ENOYSYHBIC JKUPHBIC KUCIOTHl M BTOPHYHBIC JKEIYHBIC KUCIOTHI), YTO CIHOCOOCTBYET Pa3BUTHIO
XPOHUYECKOI'0 BOCIAJICHHU A, YBCIUUYCHUIO MACChl T€jJ1a U SHAOKPUHHBIM U3MCHCHUAM. B IlaHHOI\/'I
CTaThe MPEACTaBJICH 0030p JUTEPATYPHI, MOCBIIICHHBIA BOIIPOCAM B3aUMOBIHSHUS MHUKPOOHUOTHI
KHUIIEYHUKA U TIPOIECCOB, IIPOUCXOIAIINX BO BpeMsl CHA.

KJHKOYEBBIE CJIOBA: coH; mupKkagHbli pUTM; MUKPOOHOTA KUIIIEIHHUKA.
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ABSTRACT. Various human lifestyle and environmental factors are known to influence sleep. Over
the past decade, the number of adults suffering from chronic sleep disorders has grown. Lack of sleep
and impaired circadian rhythms have been proven to be associated with adverse metabolic health ef-
fects. Often, these disorders are combined with diseases of the gastrointestinal tract, accompanied
by dysbiosis. In recent years, a significant number of studies have been conducted in animal models
showing the relationship between the gut microbiota and brain functions. Based on their scientists, they
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clearly demonstrated the role of the intestinal microbiota in regulating brain function, sleep and beha-
vior. The number of studies conducted with the involvement of volunteers is currently limited. The bac-
teria that make up the gut microbiota have a significant direct impact on human health by synthesizing
and secreting biologically active substances such as vitamins, essential amino acids, lipids and others.
They are also able to have an indirect effect by modulating metabolic processes and the immune sys-
tem. Changes in gut microbial diversity occur with lack of sleep and shifting circadian rhythms, which
can lead to changes in the structure and function of microorganisms living in the gut. This can lead
to a change in the composition and number of metabolites synthesized by these microorganisms (such
as short-chain fatty acids and secondary bile acids), which contributes to the development of chronic
inflammation, increased body weight and endocrine changes. This article provides a literature review
on issues of interfacing gut microbiota and processes occurring during sleep.

KEY WORDS: sleep; circadian rhythm; gut microbiota.

B/IMAHUE HAPYLIEHMI CHA
HA OPTAHU3M YE/IOBEKA

CoH sBIseTCA HEOTHEMJIEMOI YacThIO JKH3HU
Kaxaoro uenoBeka. CoriacHO pPEKOMEHIAIMSIM
AMEpUKaHCKAaHCKOH aKaJeMHH MEIUIMHbI CHA,
B3POCIBIM JTFOISIM TpeOyeTcs oT 7 10 9 4acoB cHa
B HOYHOE BpeMsi cyTok [7]. Heiipodusuosoru Bbi-
JIEJSIIOT /TBa KOMITOHEHTa (PU3UOIOTHYECKOTO CHA!
¢aza Obvictporo cHa (REM) u da3za memyieHHOTO
caa (NREM), moist KOTOPBIX COCTaBISET IPUMED-
HO 20-25% u 75-80% oT oOuiero BpeMeHH CHa
cootBeTcTBeHHO [15]. [lomnmepxanue muKia cHa—
0OApPCTBOBAaHUS OCYIIECTBISETCS IOCPEICTBOM
SHIOKPUHHOHN peryisiiui, TOpMOHa MEJIaTOHMHA,
MaKCHMallbHasg CEeKpeIus KOTOPOTO MPHUXOTUTCS
Ha HOYHOE BpPEMs CYTOK, YTO CIIOCOOCTBYET 3a-
CHITIAaHWIO W ToAjepkanuio cHa [21]. OxHako Me-
JIATOHUH PETyJIHpyeT He TOJIbKO PUTM CHa—O0OJIp-
CTBOBAHUS, HO U PUTMbI MMOTPEOICHUS THUIIU, OKa-
3bIBas BIIMSHAE Ha BOSHUKHOBEHUE UYBCTB TOJI0IA
u ceiTocTH [18].

XpoHHUEcKas IENpuBalus CHa CBs3aHa C He-
ONMaronpUsITHBIMU MOCIESACTBUIMH JJIS 3I0POBbS,
BKJIFOYAsi TIOBBIIICHUE PHUCKOB BO3HUKHOBCHHS
CEpIIEYHO-COCYIUCThIX 3a00lIeBaHUN, WMMYHO-
CyIpecCuu, OXUPEHUs, caxapHoro nuabera 2-ro
THTIA, HEKOTOPBIX PAKOBBIX 3a00NIeBaHWN W TIO-
BBIIICHHYI0 CMEPTHOCTh OT BCEX MEPEYHCICHHBIX
npuyuH. /uTenbHOe HAPYIIEHHE CHA MOXKET TaK-
XKe UMETh KyMYJISITHBHbIE HEHPOKOTHUTHBHBIC d(h-
(ekThl (TakMe Kak HapyIlIeHWE BHUMAHHS U CHU-
JKeHUe BpeMeHU OwicTpoil peakiuu) [7]. beccon-
Hulla ObUTa OMpe/esieHa BaXXKHBIM IMPEIUKTOPOM
BO3HMKHOBEHHS JICTIPECCHH, TPEBOTH, 3JI0YTIO-
TPEOJICHUS aJKOTOJIEM U TICUX03a, YTO TMOAYCPKH-
BaeT )KM3HEHHYIO BAYKHOCThH CHA JJIsl TICUXOJIOTH-
4yeckoro Onaromonydusi yenoBeka. [lokazaHo, 4To
YMEHBIICHHE KOJMYECTBA PEKOMEHIYEeMOro Bpe-
MEHH HOYHOTO CHa M YacThle HOYHBIE MPOOYKIe-
HUS B TIEPUOJC HOBOPOXKIACHHOCTH B JaJIbHEHIIIEM

MPHUBOAAT K YBEIMUCHHUIO PHUCKAa BO3HUKHOBEHHS
oxxupenns [14] u 6porxuanbHON acTMEI [20].

B Hacrosimee Bpems npubausutensHo 70 MiH
YEIIOBEK CTPaJAl0T XPOHUYECKUM HapyIIeHUEM
cHa [26]. LleHTpOM 1O KOHTPOIO U TPOPUIAKTH-
ke 3aboneBanuii (the Center for Disease Control
and Prevention) ObLT TPOBEIEH aHAIN3 COCTOSTHUS
3n0poBbs M nuTanus rpaxaan CILIA B mepuon c
2005 mo 2008 rT., B X07¢ KOTOpOro OBLII0 0OHApY-
xeHo, uto 6onee 1/3 (37,1%) B3pocasix B Coenu-
HeHHbIX IllTaTax crsT MeHee 7 4acoB HOYBIO [7].
Hanuble o Pocculickoit denepaunu B IUTEpATY-
p€ OTCYTCTBYIOT.

B3AMMOCBA3b HAPYLIEHWIA CHA
C UBMEHEHUAMW MUKPOBUOTbI KULIEYHUKA

B mocnennee necsaruieThe akTHBHO H3yda-
eTCsl CBsSI3b HapylIEeHUI cHa M 3a0oNeBaHUM >Ke-
mynouHo-kumedynoro tpakra (OKKT). H3Bectho,
YTO HapylIeHHe MUKPOOWOTH KUIICYHUKA CBS3a-
HO C pa3sBUTHEM HEUPONCHUXUUYECKUX COCTOSHUI
(BKITIOYAS TETIPECCHUI0, IEMEHITUIO, TAPKUHCOHU3M
U PacCTPOUCTBO AyTUCTUUECKOTO CIEKTPa), UTO
MTO3BOJISIET TIPEINONOKUTh BIUSHUE KHUIIEYHON
MHUKpPOOHOTHI Ha MHOXKECTBEHHBIC aCHEKThl HEH-
POYHJIOKPUHOJIOTHYECKOW (YHKIIMA M Pa3BUTHUS
roJIOBHOTO Mo3ra [24].

Kumeunass MukpoOruoTa UrpaeT BaXKHYIO POJb
B MOAYJIAIMHA PUCKAa PA3BUTHS TaKWX XpOHHUE-
CKUX 3a00JIeBaHMI, KaK OXXMpEHHE, MeTabonuye-
CKHMI CHHIPOM, CEpACYHO-COCYANCTHIE 3a00eBa-
HUS ¥ BOCHAIHUTEIbHBIC 3200JICBaHMs KUIICIHIKA
(B3K) [1, 2, 31]. Ot cocTaBa KHIIIEYHON MHKpPO-
OMOTHI 3aBUCUT TIOJJIeP)KaHNEe UMMYHHUTETA U TO-
Meocraza [30]. MukpoOuoTa KaJ0ro degoBeKa
UMEEeT CBOM YHMKaJIbHBI COCTAaB WM pa3BUBAETCA
Ha TNPOTSDKEHHMH Bcel ku3HM [23]. PesynbraTsl
METareHOMHBIX HCCIEJOBAaHUN TMOKa3aJd, YTO
OOJBIIMHCTBO KHIIEYHBIX MHUKPOOOB SBIISIOTCS
MpEICTaBUTEISIMU BUAOB Actinobacteria (ponbl

MEQWLWUHA: TEOPUA W NMPAKTHKA

TOM7 Ne3 2022

ISSN 2658-4190



0b630Pbl

25

Bifidobacterium w Colinsella), Bacteroidetes
(pomb1  Bacteroides w Prevotella), Firmicutes
(pomwr Lactobacillus, Clostridium, Eubacterium
u Ruminococcus), Proteobacteria (Enterobacter
spp.) [11].

HanGonee uyBCTBUTENbHA K BO3ICHCTBHUIO
HeONMaronpusITHBIX (akTOPOB HEOHATaJbHAsl KH-
medHas MHKpoOmora. JlaHHbIe nHTEpaTyphl
CBUJCTEIBLCTBYIOT O TOM, YTO BO3/ACHUCTBUE aH-
THOWOTHUKOB Ha «HE3PENyI0» MHKPOOHOTY HOBO-
POXIEHHOTO peOCHKA MPUBOANT K CHHKEHHIO pa3-
HOOOpa3us cocTaBa KUIICYHOH MHUKPOQIOpPHI, B
pe3ynbrare peOeHOK Ooliee TOJBEPKEeH WH(EKIIH-
OHHBIM U HEMH(EKIMOHHBIM 3a0ojeBaHusIM [35].
Jetu, monydaBmine aHTHOMOTHKHA B PaHHEM HEO-
HaTaJIbHOM MEPHOJIe, UMEIOT Oosiee BEICOKUN PHCK
pa3BHUTHUsSl aTONMUYECKUX 3a00JCBaHUN B TEUYCHHUE
[IepPBOTO rofia )KU3HM, a TaK)Ke OpOHXUATBHOU acT-
MBI, BOCHAJHUTEIbHBIX 3a00JeBaHUN KHILICUHUKA,
OXXUpeHHs B Ooee mo3aHEM Bo3pacte [34].

MuxkpoOHasi KOJOHU3alUsl KHIIEYHUKA MPOKUC-
XOIUT B TEUYECHHE IOCIEPOJOBOTO TEpHUONa TPHU-
OMM3UTENBHO 10 3 JIeT M CO34aeT HEOOXOOUMYIO
«TOYBY» JJISl Pa3BUTHUSL B3POCIOr0 MHKPOOUO-
ma [12]. MeguuuHcKue BMeEIIaTesIbCTBA BO Bpe-
Msl POJJOB M HEMOCPEACTBEHHO B IOCIEPOAOBOM
nepuoj; (MpOBEICHUE KecapeBa CEUYeHHs, MpUEM
aHTHOAKTEpUaJIbHBIX IPErNaparoB MaTepblo pe-
OcHKa, OCTHATAJIbHASI TOCIUTAIN3AllMs U Ha3Ha-
YeHUE aHTHOMOTHKOB JIETSM) MPUBOAAT K CHUXKE-
HUIO 00must Ouduo0aKTepuii U peIcTaBUTENIeH
ceMelicTBa Bacteroidaceae M yBeNWUYEHUIO YHCIa
MuKpoopranu3smMoB pona Clostridium wu sHTEpO-
Oakrepuii [19]. MukpobuoM KHIIEeYHUKA B paH-
HEM BO3PAacTe OKa3bIBACT JOJTOCPOYHOE BIUSHHUE
Ha GpopMHUpOBaHUE UMMYHHOU CUCTEMBI U CHCTEM
Merabonu3ma pebeHka [6]. B mpoBeneHHOM mcC-
CIIEIOBAHUU Y MBILIEN paHHEE BO3/AEHCTBUE aHTH-
OMOTHKOB WMEJIO JINTEIbHBIC TOCIEACTBUS IS
(hopMHUpOBaHHUSI UMMYHHUTETA M IPOLIECCOB OOMEHA
BEIIECTB, NMPH ITOM IMOKa3aHO, 4TO Ooliee paHHEe
BO3/IEHCTBYE TPUBOAMIIO K 3HAYUTEIHHO OOIBIITNM
MeTa00INYEeCKUM U3MEHEHUsIM [9].

B HOpMeE B kumeuHON MUKpoOHOTE peobinana-
10T rpaMmmnonoxurensusie Firmicutes (F) u rpam-
otpurarenbusie Bacteroidetes (B) [31]. Tlokaza-
HO, 4TO AucOagaHC B COOTHOLIEHUH Firmicutes/
Bacteroidetes (F/B) TecHO CBsi3aH ¢ pa3BUTHEM
BOCITAJIEHUs] W CHIDKEHHEM HWMMYHHOW 3alllu-
Tl [4]. B 2015 r. rpynna y4eHbIX MOJ pyKOBOJ-
ctBoM I. Moreno-Indias mpoBena cpaBHHTEIBHOE
HCCIeIOBaHUe, OMNMKCHIBaKOIlee H3MEHeHHus ¢e-
KallbHOW MHKpPOOMOTHI Ha YKHBOTHBIX MOIEISX
JBYX TPyMI, TepBas W3 KOTOPBIX MOJBEPraiach
HHTEPMUTTHPYIOLIEH THUIIOKCHH, MOJEIHPYIOLIEH
cuaapoMm obctpykTuBHOTO amHOd cHa (COAC), u

HaXOJWIach Ha OOBIYHOM AKETE, a BTopasi MoABep-
rajiacb MHTEPMUTTHPYIOLIEH TMIIOKCHH, HO HaXo-
IWJIaCh Ha JHETE C BHICOKMM COAEPIKaHUEM XKHpa.
VY mepBo#i Tpymnmbl OTMEYANIOCh YBEIHMUEHHE B CO-
orHomeHnn F/B, koTopoe, B cBOIO odepeb, OBII0
CBSI3aHO C TIOBBIIICGHUEM OTHOCHTEJILHOM YHCIICH-
HOCTH TIPOAYIHMPYIONIUX JIAKTAaT OaKTepHii U CHU-
KEHHEM OTHOCHUTEJIbHON YMCICHHOCTH OaKTepui,
MPOAYLHUPYIOIUX KOPOTKOLENOYCYHBIE >KUPHBIC
kuciotel (KIDKK) [8]. Kpome Toro, BciemcTBue
JUINTENBbHON (parMeHTaluy CHA M3MEHSETCS M-
IeBOE TOBEJEHNE, YTO CIOCOOCTBYET Pa3BUTHIO
OXXHUPEHUS 1 METa0OIMUYECKUX HapyleHui. U3me-
HEHHE MUKPOOHMOTHI KUIIIEYHNKA MPUBOJIHUT K yBe-
JUYEHHUIO NMPOHMUIAEMOCTU KHILIEYHUKA, A TaKKe
Pa3BUTHIO CUCTEMHOTO BOCTIAJICHUS M BOCTIAJICHUS
XKHUPOBOW TKaHH, YTO COIPOBOXKAAeTcs (hopMmupo-
BaHHWEM PE3UCTEHTHOCTU K MHCYIUHY [28].

R.P. Smith u coaBTopsl mokaszamu, 4To 0O0Jb-
1Iasi YUCJIEHHOCTh OakTepuil ponos Bacteroidetes
u Firmicutes OTpUUATEIbHO KOPpPEJIUpOBaja C
3(PEKTUBHOCTRIO CHA, B TO BpeMs KaK JHCIICH-
HOCTb OakTepuil TONBKO pona Bacteroidetes umena
MOJIOKHUTEIBHYI0 KOPPEJSIIHI0 ¢ QparMeHTanue
cHa [32]. Otu nBa cemeilicTBa OakTepuii paHee
ObUIH CBsI3aHBI C KAYECTBOM CHa Yy JIIOJICH, U B Ha-
CTOsIIIEE BpeMs MOABISETCS Bce Oojblle JoKa3a-
TEJNBCTB TOTO, YTO COCTABIIAIONINE ITH CEMEHCTBa
MHUKPOOPTraHU3Mbl CIIOCOOHBI MOIYJIMPOBAThH LIUP-
Kagablid put™ [29, 33] u noTpebnenue muum [27],
KOTOpBIE, B CBOIO OYepe/ib, OKA3bIBAIOT BIUSHHC
Ha KauecTBO HouHOro cHa. C. Benedict u coas-
TOpBl OOHAPYXHJIM, YTO YaCTHYHAsl ACTPUBALIMS
CHA U3MEHSIET COOTHOLICHHE MEKAY STUMH JBYyMS
ponamu [3]. Ognako S.L. Zhang u coaBTOpHI HE
CMOIVIM HalTH HUKAaKUX W3MEHEHHUH B COOTHOIIE-
HUU OaKTepHil 3TUX JIBYX POJOB IOCIE JeNpUBa-
uuu cHa [40].

B 2019 r. yuensimu u3 Kutast Obl10 TIOKa3aHo,
YTO MHTEPMUTTUPYIOLIAs TUIIOKCUS U (pparMeHTa-
LUl CHa MOTYT BBI3bIBaTh HapyLICHHE MUKPOOHO-
Tl KHIIEYHUKA Yy 4enoBeka. [IpogeMoHCcTpupoBa-
Hbl U3MECHEHUS B KHUIIEYHOH MHKPOOMOTE B BUIC
CHIDKEHHSI YPOBHsI OakTepuil, MpOAYLHUPYIOIINX
KOPOTKOLIEIIOYHBIE JKUPHBIE KHCJIOTBI, U IOBBI-
LICHHUS YPOBHS IAaTOTEHHBIX MHKPOOPTaHHU3MOB.
[TomoOHBIE OTKIIOHEHUA CIIOCOOHBI BBI3BIBATH H3-
MEHEHHSI B YPOBHSIX MAapKepOB KHILIEYHBIX 3IHU-
TEJIHANbHBIX 0apbepOB M MOBBIIIATH KHUIICYHYIO
MIPOHUIAEMOCTh, YTO NPUBOAUT K JIOKAJIbHBIM H
CHUCTEMHBIM BOCIAIUTEIbHBIM PEaKIHIM U Pa3BU-
THIO MeTa0oMHIeCKuX 3a0oneBanuii [8].

R.M. Voigt u coaBTOpbl OOHAPYXHIHU, YTO
MyTallid TEHOB, OTBETCTBEHHBIX 3a IMPKAJIHbIC
PUTMBI, BBI3BIBAIOT OUCOMO3 KHULICYHHKA, U 3TO
yCcyryomsieTcst HapyleHHEeM IHIIEBOrO IOBee-
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Hust 'y Mbiiei [38]. CMelleHne UUpKaIHbIX PUT-
MOB, JIENIPHUBALIMs CHA U CMEHHBIH TpaduK paboThI
MOTYT M3MEHATh HKCIPECCUIO0 I'€HOB LMPKATHBIX
PUTMOB M CTPYKTYpy MHKPOOHOTro coo0IecTBa
kumeunnka [22]. X. Liang u coaBTOphl 0OHApY-
KHJIM, YTO JIBa OCHOBHBIX KOMIIOHEHTA KHILICYHOH
MUKpOOUOTHI, Bacteroidetes w Firmicutes, npo-
SIBJISUIM LIMKJINYECKUE U3MEHEHMSI B M300UIMM OT
JTHS K HOUH, KOTOPbIE CBA3AHBI C OMOIOrHYeCKUMU
gacaMH H IOJIOM Xo3simHa [25]. Hapymenune cHa
TaK)Ke MPUBOAUT K U3MEHEHUIO (PeKaIbHBIX YPOB-
Hel GakTepHaNbHO MOIU(DUIMPOBAHHBIX MeTabo-
JINTOB, BKJIIOUasl KETYHbIE KUCIOTHI [5].

[TokazaHo, 4TO pa3zHOOOpa3zue W KOJUYECTBO
MHUKPOOPTaHU3MOB, COCTAaBIISIIOIIUX MHKPOOUTY
KHUIIEYHUKA, B OCOOCHHOCTHM TAKHUX THIIOB, KakK
Bacteroidetes n Clostridia, xone0morcs BO Bpemst
CBETJIO-TEMHOI'0 LIMKJIa Y Mblleil. B skcnepumen-
T€ y4eHbIe U3yYaJId MUKPOOUOTY KHUIIEYHHUKA MBbI-
WeH, Y4acThb KOTOPBIX MOABEPraiach PEryasipHOM
CMEHE LIMKJIA JIeHb/HOYb (CBET/TEMHOTA), a Ipyras
4acTh IOCTOSHHO HAXOAMJIAach B TEMHOTE. MbIIy,
npeObIBAIOIINE B TEMHOTE, TEPSIHM PUTMHUYECKYIO
MEepUCTANBTUKY KHUIIEYHUKA, U y HHUX Habmona-
nock obumme Clostridia [39], B TO BpeMs Kak y
IPYyNIbl MBIIEH, MMEBIINX HUKJI CBET/TEMHOTA,
W3MEHECHHUH HE 00HAPYKEHO.

B omHoM wuccnenoBaHUM, MpPOBEIEHHOM Ha
MBIIIax, OBIO MOKA3aHO, YTO JETNPHUBALUA CHA U
CBSI3aHHOE C 3TUM CHIKCHHE YPOBHS MEJIaTOHH-
Ha TPUBOIUT K JAUCHYHKIMHM KHUIIEYHOTO Oapbe-
pa [13]. V Takux MmbImieil HaOMOOANOCh 3HAYH-
TEJIbHOE TOBBIINIEHHE YPOBHSA HOpaJpeHaJINHA U
CHIDKEHHE MeJIaTOHMHA B Iula3Me KpoBU. B co-
OTBETCTBUHU CO CHU)XKEHHEM YPOBHS MEJIaTOHMHA
y4eHble HaOMIofa i CHIKeHNEe aHTHOKCUAAHTHON
CIOCOOHOCTH, CHUKECHHE PETYISIIUN TPOTHUBOBOC-
MaJUTENbHBIX IUTOKUHOB U TIOBBILIEHUE PEryis-
LMY IPOBOCHAIUTEIbHBIX IUTOKUHOB, YTO B AaJIb-
HEHIIeM NMPUBOAUIO K MOBPEKIEHUIO CIM3UCTON
000JIOUKH TOJICTOM KHUIIKH. BvIicoKompomsBomu-
TenbHOE mupocekBeHuposanne 16S pPHK moka-
3aJ10, 4TO Pa3HOOOpa3ue U OOrarcTBO MHKPOOHO-
Thl TOJICTOM KHUIIKH OBbUIM YMEHBIICHBI Y MBbIILIEH,
JHUIIECHHBIX CHA, 0COOEHHO KOIMYECTBO MpPoOHO-
TUKOB, BKIto4ast Akkermansia n Bacteroides spp.
[IpoOuoTnku — 3TO Mpenaparsl OaKTEpUid, X KO-
JUYECTBO HE MOXKET ObITh YMEHBIIEHO B KMIIIEYHH-
Ke. B TO ke Bpems KOJIMYeCTBO HMaTOreHHbIX Oak-
Tepuil poga Aeromonas ObIIO 3aMETHO YBEJINYCHO.
BBenenue 1ononHUTENBbHON 100aBKH MEJIaTOHUHA
B 03¢ 20 u 40 MI/Kr B CyTKH CIIOCOOCTBOBAJIO
o0paTHOMY POCTY IPOOMOTHYECKHUX IITAMMOB MH-
KPOOPraHU3MOB M CHIKCHHIO YHUCJIa MATOTCHHBIX
OakTepuii, 4TO MPUBEJIO K OTCYTCTBHUIO TUCOMO3a
B KUIICYHHUKE U perapanyuy HOBPEKICHHON CIU3U-

CTOM 000JOYKH TOJCTON KHUIIKH. Y YSHBIC TPHUIILITH
K BBIBOAY, 4TO AMCRYHKIUS KHIIEYHOrO Oapbepa
MOXKET OBITH PE3yIIETATOM CHWKEHHS YPOBHS Me-
JaTOHWHA, a He MOTepel HOYHOro CHa KakK TakKo-
Boro [13].

B Hacrosiee Bpems Bce Oonble yYeHBIX 00-
pamjaioT BHUMaHHE Ha TOsBJIEHUE Ooyiee BBICO-
KOTO pHCKa BOCHAJUTEIbHBIX, METa0OIMYeCKUX
U HEBPOJOTHYECKHX 3ab0JeBaHMM y Jmrofel ¢
XpoHHYECKHM nedunuToM cHa [16, 17]. Hemnpu-
BallMsg HOYHOTO CHAa CIIOCOOCTBYET 3aMEJICHHIO
aKTHBAIlU{ BOCTAIUTENHHOTO OTBETA, MPH 3TOM
BOCTIAJICHUE BBICTYNAET B POJH KIOYEBOTO Me-
JMaTopa maToreHe3a MeTaboNIMYecKuX U Helpo-
nereHepaTuBHBIX 3aboneBannit [36]. HemaBHue
HcclieIOBaHUs MOKa3aly BIUSHUE KUIIEYHOW MHU-
KpOOMOTHl Ha MOJYISLHIO UMMYHHOW CHCTEMBI
U HEBPOJIOTHUECKOH (DYHKLUMU MyTEeM KOHTPOJ
MMMYHHOW aKTUBAIUU W (YHKIMH MHUKPOLJIUU
Ha JKUBOTHBIX Mojelnsix. KopoTkomemodedHbie
JKUPHBIE KHUCJIOTBHI, SBIAIONINECS KHUIIEUYHBIMU
MHUKPOOHBIMH METa0OJINTaMH, BBHIPA0ATHIBAIOTCS
B TOJICTOM KHILIKE ITOCPEICTBOM aHa’pOoOHOH Oax-
TepuadbHON (epMEHTAMN W CIyXXaT A MOJ-
JepKaHusl KaKk MMMYHHOUW (DyHKITMU KHIIIEYHHKA,
TaK U Peryasiuuu QYHKIMH KUIIEYHOro Oapbepa.
B wMakpodarax KopoTKolemodeyHble >KUpPHBIS
KHUCIIOTBl MHTHUOUPYIOT JINIIOTIOIUCAXapU U CTH-
MYJIHpyeMBbI€ IUTOKHMHAMH IPOBOCIAINTEIbHBIC
MEINaTopbl, BKIOYas (akTop HEKpO3a OIMYXOJIH
anbda (TNFa) u nnrepneiikun-6 (IL-6) [37]. Ko-
POTKOIIETIOYEYHbIC KUPHBIE KUCIOTHI TaKXkKe pe-
TYJTHPYIOT CO3peBaHue M (PYHKIHIO MHKDPOTJIHH
W WMEIOT TOTEHIHAIbHBIE MPEUMYIIeCTBA s
MpeOTBpAIleHUs] HEHpPOBOCHAINUTENbHBIX IIPO-
mmeccos [10].

Takum 00Opa3zom, NaHHBIE JINTEPATyphl CBUJIE-
TEJIbCTBYIOT O JIBYCTOPOHHEN TECHOMN CBSI3U MEX-
Iy HOpMalln3alue cHa, BRIpaboTKOW MeIaTOHWHA
U pazHooOpa3zueM MUKPOOHOTHI KUIeYHHKa. Biu-
SHHE JeTPUBaINK CHA Ha (OPMHUpPOBaHUE U B TO-
cienyomeM (QyHKOIUOHUPOBAHHE MHUKPOOMOTHI
KHUIIIEYHNKAa HEOCTIOPUMO, TaKXKe KaKk WU BIUSHUE
COCTaBa KHUIIEYHOW MHUKPO(IOPHl HA Ka4eCTBO
HOYHOTO cHa. bonee rmybokoe MoOHMMaHUE MeXa-
HH3Ma B3aMMOJCHCTBUS M B3aMMOBIHUSHUA CHA U
MHUKPOOHOTHI KHMIIEYHUKA TO3BOJIMUT Pa3paboTaTh
3¢ deKTUBHBIE METOABI MPOPUIAKTUKH H KOPPEK-
MM MUKPOIKOJIOTHYECKUX HApYIIEHUH H CBS-
3aHHBIX C HUMHM 3a00JIeBaHUI B pa3Hble MEPHUOIBI
KU3HH.

ABTOpBI TaHHOW CTAaTbU MOATBEPAMJIHU OT-
CyTCcTBHE (PMHAHCOBOM MM KAKOH-IN00 Apyroi
NMOJAEPKKU/KOH(PINKTA HHTEPECOB, 0 KOTOPBIX
He00X0AMMO COOOLIUTD.
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