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Exact and socioeconomic sciences

3HAYEHUE CBAJIAHCUPOBAHHOTI'O KUITEYHOI'O MUKPOBUOMA B
YKPEIIVIEHUU OUZNYECKOI'O U ICUXOJOT'MYECKOI'O 310POBbSA
Myxamaaunes B.T, !Myxamaauesa 3.B., 2[Izxamaiuos C.111.
!Byxapckuii zocyoapcmeennolii mexuuueckuil ynueepcumen,

’Mockoeckuii zocyoapcmeennblii yrugepcumen.

Annomayun. Ilenvio smotl cmamovu OblI0O NPOBECMU UHMEZPAMUBHBIL 0030D COBPEMEHHOU HAYUHOU
aumepamypsl 0 GIUAHUU COANAHCUPOBAHHO20 MUKPOOUOMA KUWIEYHUKA HA QUUONI02UYECKOe U NCUXONOUYECKOe
300p08be C AKYEHMOM HA OCb KUWMEUHUK-MO32, Pe3ybmamyl KIUHUYECKUX UCCIe008aHutl u 6yoywue nepcnekmugol
npUMeHeHus maxKux 3HaHull 6 KiuHuyeckou meouyune. OHa cocpedomouena Ha 63AUMOCEA3AX Mukpobuoma c
MemadoruecKuM, UMMYHHLIMU U HEeUPOIHOOKPUHHBIMU NpOYeccamu, a makice Ha QOpMYIUposanu peKomeHoayull
10 ROOOEPIHCAHUIO OAAHCA MUKPOOUOMDbL.

Kniouesvie cnosa: xuweunux, muxpobuom, usuieckoe 300posve, NCUXOI02Us, MO32, OCb, UMMYHHAS CUCTeMA,
KAUHUYECKAS MeOUYUHA, OUOUHGOPMATNUKA, 2EHOMUKA, 2ePUAPMPUS, NCUXONO02USA, 2ePOHMONO02USL.

THE IMPORTANCE OF A BALANCED INTESTINAL MICROBIOME IN
STRENGTHENING PHYSICAL AND PSYCHOLOGICAL HEALTH
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on the effects of a balanced gut microbiome on physiological and psychological health, with an emphasis on the gut-
brain axis, the results of clinical research, and future prospects for the application of such knowledge in clinical
medicine. She focuses on the interrelationships of the microbiome with metabolic, immune, and neuroendocrine
processes, as well as on the formulation of recommendations for maintaining microbiota balance.

Keywords: gut, microbiome, physical health, psychology, brain, axis, immune system, clinical medicine,
bioinformatics, genomics, geriatrics, psychology, gerontology.

Brenenne. AxTMBHOCTH BBINONHEHHS HAy4HO-MCCIIENOBATEILCKHX PAbOT MO HpobIeme
MHUKpOOHOMa BBIPOCIIAa BCIIEJCTBHE HOBOM OOJIACTH 3HAHWS, MMEIOIIETO MOTCHIIMAIBHOE 3HAYCHUE
KaK JJIs1 OOLIECTBEHHOI'O 3/10pOBbS, TaK U U MEAULMHBI — IICUXOCOMATHKH, B paMKaX KOTOpOH
aKTHUBHO M3y4aeTcsl (QyHKIIMOHAIbHAS aHATOMHSI IIEHTPAJIbHOW HEPBHOM CHUCTEMBI M €€ BIHMSHUE Ha
paboThl BHYTPEHHHUX OPraHoB.

JUnist TOCTHKEHHS TIOCTABIICHHBIX IEJIeH MPOBOAMIIOCH: M3yYSHHE HAYYHOW JIMTEPATyphl IO
UCCIIelyeMON TeMe; cucTeMaTh3alus M 0000IleHHe MaTepuaioB, W3bICKAHMW M HaOJIIOJCHHH,
KaCaloIIMXCsI UCCIIE0BaHUSI MUKpOOHOMa YeIOBEKa M MHTET AN IOTYYCHHBIX TaHHBIX.

[Tpobnema paboThl HampaBieHa Ha KOMIUIEKCHOE M3Y4YeHHE MHKpOOMOMa M €ro accoluanui
IUTSL yITy4IIESHHS 3/I0POBBsI C aKIIEHTOM Ha BIMSHUE Ha 00IIee W MCUXUIECKOE COCTOSTHHE MAIHEeHTA.

JUiss  TOCTMKEHUS  TOCTABICHHBIX  PE3yJIbTaTOB  HEOOXOJUMBIM  SBISETCS — aHAIU3
COBPEMEHHOTO COCTOSTHHSI BOIIPOCa O BO3JCHCTBUU KHIIEYHOTO MHUKPOOMOMa Ha ICUXUYECKOE
3/I0pOBbE YEJIOBEKA, a TAaKXKe ONpeAeTeHHEe poJii MUKpoOHoMa aJisi oOecriedeHus: ONTHMAaIbHOTO
COCTOSTHUS 37I0POBBSI.

B Teopernyeckoit yacTu pabOThI COCTABJIEHbI MPEIB3ATHIE BHIBOJIBI IO MPEICTOSAIINM JaHHBIM
U 3alJlaHUpOBaHa OCHOBHAs 4acThb COOpaHHON MH(pOpMalMu MO MHUKPOOMOMY, €ro 3HAYCHHUIO U
OCHOBHBIM TMapamerpaM. ba3za SMIUpHUYECKOH TEOPHUHM OTIMYACTCS OCOOCHHOCTBIO PAOOTHI C
MEPBUYHBIMI MaTepHajlaMH — ITyOJUKAIUSAMHA KIMHAYECKHX HSKCIEPUMEHTOB, METAaaHAM30B W
KOHTPOJIUPYEMbIX HCIIBITAaHUIM, 4YTO TMO3BOJSET OTHECTH HMH(POPMALUIO K PEIEH3UPYEMBIM
W3JTAaHHSIM.

Matepuanbl U MeToibl. COaaHCUPOBAHHBIA KHUILIEYHBIH MHKPOOMOM HIPaeT KIIOYEBYIO
poib B TOMAEPKAHUM (DU3MUYECKOTO 3IO0POBBS, PETYIUPYs MeTaboIM4Yeckue W WMMYHHBIC
nporeccel. Mukpoopranusmel Bacteroidetes m Firmicutes mpoaylupyioT KOPOTKOLIEIIOYEUHBIE
KUPHBIE KUCIIOTHI (AleTaT, MPONMUOHAT U OyTUpAT), KOTOPbIE CIy’KAaT UCTOYHUKOM SHEPrUM IS
KJICTOK KHUIIEYHHKA M PEryJIMpYyIOT JUOUIHBIA oOMeH. lVccrnenoBaHus MOKa3bIBAIOT, YTO
CpenM3eMHOMOpCKas AWeTa, Ooraras KJETYaTKoW, yBenuduBaeT Aot Bacteroidetes Ha 15%,
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MOBBIINIAsT YPOBEHb OyTHpATa, YTO CHMKACT PUCK META0OJIMUYECKOTO CHHIIPOMA U BOCIAIUTEIBHBIX
3a0osieBaHui KuieyHuka [ 1].

Tabauua 1.

CpaBHeHHe COCTaBa MUKPOOMOMA NPH cOAJTAHCMPOBAHHOM COCTOSTHUM H TUCOAKTEPHO3e

®una Hons y 3n0poBbix (%) |Hdonst npu nucbakrepuose (%) |Metabonutsl (SCFAs)
Bacteroidetes 40-50 20-30 byTtupar, nponuoHar
Firmicutes 30-40 40-50 Amuerat, OyTupar
Proteobacteria 1-5 10-20 —
Kumeunslii MHKpOOHMOM TpEICTaBISICT COOOH CIOXKHYI 3KOCHCTEMY MHKPOOPTaHU3MOB,
HACEJISIOIINX KEITY0YHO-KUIICYHBI TPAaKT 4eloBeka. MUKPOOMOM — 3TO COBOKYITHOCTH BCEX

MHUKPOOPTaHHW3MOB, UX TEHETUYECKOr0 MaTepuaia U MPOAYKTOB MX METa0oIu3Ma B OIpeIeIeHHON
cpele, B IaHHOM cily4yae — KulleuHuke. OCHOBHBIMH IPEICTAaBUTEISIMU KUILIEYHOI'O MUKpOOHOMa
SBIIAIOTCS OaKTepuu, HO TakKe MPHUCYTCTBYIOT apxew, rpuObl, BUPYChl W MpocTelmiue. JTa
9KOCHCTEMA UTPAET KIIIOUEBYIO POJIb B MOAJEPKAHUU FOMEOCTa3a OPraHru3Ma, BIMsS Ha IPOLECCH
MUIIEBAPEHUs], UMMYHHOM pPEryJsiiud W JAaXke MCHXOJIoThYeckoro Omaromonyuus. Kumiednsiit
MUKpOOUOM (opMHpYyeTCs C MOMEHTa POXICHUS MU TPOAOJIKAET Pa3BUBATHCS O]l BIMSHUEM
MHOXecTBa (DaKTOpOB, BKJIIOYAsh T'CHETHKY, NMUTaHHE, 00pa3 JKU3HM W OKPYKAIOUIYIO Cpemy.
OcHoBHasi Macca MHKPOOPTaHM3MOB COCpPEOTOYEHA B TOJICTOM KHILKE, TJI€ MX YHUCICHHOCTh
nocruraer 1019 102knerokx Ha rpamm cozmepxumMoro kumeunuka [2]. Obliee KOIMYECTBO TE€HOB
MHUKpOOHOMa, Takke Ha3bIBAEMOI0 «BTOPHIM TeHOMOM» uenoBeka, B 100—-150 pa3 mpeBblmaer
KOJMYECTBO TE€HOB B YEJIOBEYECKOM TE€HOME, YTO [OJYEPKUBACT €ro (yHKUHOHAIBHYIO
3HaYMMOCTb.

MuKpoOHOM BBITIONHSET P JKA3HEHHO BaXHBIX (QYHKIHHA, BKIOYas (EepMEHTALNIO
HerepeBapuBaeMbIX YIJIEBOJIOB, CHUHTE3 BUTAMMHOB (Hampumep, BUTaMHHOB rpymmbsl B u K),
3alIUTy OT MAaTOT€HHBIX MUKPOOPTaHMU3MOB U PETYJISAINI0 UMMYHHON CHCTEMBI.

KumieuyHnk xapakTepus3yroT 5 OCHOBHBIX TapaMeTPOB:

— CocraB

— Pasznoo6pasue (anbha u 6era-pasHoodpazue)
— JluHaMu4YHOCTH

— OyHKIMOHATbHAS 3HAYUMOCTb

— WHpuBuayansHOCTH

OcCHOBY MHUKpOOHMOMa COCTaBJISIOT OakTepuH, MPUHAIIEKAIIME K HECKOJIHKUM OCHOBHBIM
¢unymam: Firmicutes (mampumep, Lactobacillus, Clostridium), Bacteroidetes (Hanpumep,
Bacteroides, Prevotella), Actinobacteria (Hampumep, Bifidobacterium) u Proteobacteria (mampumep,
Escherichia). CooTHomeHHe 3TUX TPYII BapbUPYETCsl B 3aBUCUMOCTH OT COCTOSHUS 3/I0POBBS,
JUETHl ¥ Bo3pacTa. IMEHHO 3TO COOTHOIIEHHE ONpPEesieT COCTaB.

Bricokoe anb(a-pazHooOpazue acCOUHUPYETCS C YCTOHUMBOCTBIO 3KOCHUCTEMBI M JIyUIIMM
COCTOSIHMEM 370poBhs. lMcciienoBaHue mokas3ano, 4TO CHUXKEHHE pa3HooOpasus MHKpoOHoma
KOppeJHupyeT ¢ Aenpeccueit u MeTaboIrnuecKuMu pacctporictBamu [1].

MuKpoOHOM ydacTByeT B METaOOJMYECKUX, MMMYHHBIX U HEHPOIHIOKPUHHBIX MpOIleccax.
Hanpumep, SCFAs, Takue kak ameraT, IponvoHaT u OyTupar, npoayuupyemble Bacteroidetes u
Firmicutes, ciay»aT UCTOYHUKOM SHEPTUU JJIs KJIETOK KUIIEYHUKA, PETYJIUPYIOT BOCHAINTEIbHbBIE
MIPOIIECCHI U BIMSIIOT HA KCIIPECCUIO T€HOB, CBsI3aHHBIX ¢ MeTabomm3moM (Koh et al., 2016). Kpome
TOTO, MHUKPOOMOM CHHTE3HpPYET HEHpOTpPaHCMUTTEphl, TaKue Kak CEpOTOHMH M Tramma-
amuHoMacisHas kuciora (I"”AMK), KoTopble UIpaloT pojib B PETYJIALIUNA HACTPOCHUS U MOBEICHUS

[2].
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[Ipu »TOM HEe cMOTpsi Ha OOJIBLIOE KOJMWYECTBO OOIIMX YEPT KaXKIOTrO OTAEIHHO B3STOTO
MHUKpPOOHOMa, €ro COCTaB YHHUKAJIEH JUIsl KaXJIOTO 4YeloBeKa M MOXKET paccMaTpUBATHCS Kak
«MHUKPOOHBI OTIEYATOK». OTa HHAUBUAYaJIbHOCTH OOYCIIOBJIIEHA T'€HETUYECKUMHU (aKTOpaMH,
JUETUYECKUMHM IIPUBBIYKAMU U OKpy:Karouie cpenoi. Hanpumep, ncciaenoBanus MoKaspIBaoT, 4TO
MUKpPOOHOM >KUTENIed PEruoHOB C TPAJUIUMOHHON [ueTOW (Hampumep, Cpeau3eMHOMOPCKON)
oTMyaercs Ooyiee BBICOKMM pa3HOOOpasMeM [0 CpPaBHEHUIO C MHUKPOOHMOMOM JIHOJIEH,
MOTPEOIAIOIMNX 3aMMaiHyI0 TueTy [3].

Kumeunslii MUKpOOMOM BBITIONHSACT (DYHKIMH, AETAIOIIUE €0 KPUTUYECKH BAXKHBIM IS
3J10pOBbS YeNIOBEKa:

» Mertabonuueckass (QyHKIUS: MHKPOOPTraHU3MBI  (DEPMEHTHUPYIOT  HElepeBapHBacMble
yraeBonbl (Hampumep, kieTdatky), npousBoas SCFAs, koropelie obecneunBaror 10 10%
SHEPreTUIECKUX MOTpeOHOCTel opranu3ma [4].

* JVIMMmyHHash QYHKIHS: MUKPOOMOM pEryjiupyeT pa3BUTHE U (PYHKIIMOHUPOBAHWE MUMMYHHOM
CHCTEMBI, PEIOTBPAIIasi Ype3MEPHBIC BOCTIATUTEIBHBIC PEAKIIMU U 3aIUINAs OT ITaTOTE€HOB.
Heiiposnnokpunnas ¢ynkuusa: Yepe3 och KUIIEYHUK—MO3T MHKPOOMOM BIMSET Ha

HEHTPAIIbHYI0O HEPBHYIO CHUCTEMY, MOJAYJIUPYS BBIPAOOTKY HEHPOTPAHCMHUTTEPOB U TOPMOHOB
cTpecca [5].

OTH QYHKINU MTOKA3bIBAIOT 3HAYMMOCTh MUKPOOHMOMa KaK 00BEKTa UCCIIE0BAaHUS, OCOOCHHO
B KOHTEKCTE ero BJIMsSHMS Ha (U3MYECKOe M TCHXOJIOrMuYecKkoe 310poBbe. Hapymienue Oamanca
MUKpoOHroMa (ArcOaKTepro3) aCCOIMUPYETCS C PSJIOM MATOJOTHH, BKIIFOYAs OKUPECHHE, Tuader 2-
ro TUIA, BOCHAINUTEIbHBIC 3a00I€BaHUS KUIIIEUHUKA, AETIPECCHIO U TPEBOKHBIE PACCTPOICTBA.

Kumeunslii MMUKpOOMOM, NpEACTaBISAIOLIUNA COOOH COBOKYIHOCTh MHUKPOOPTraHU3MOB, HX
TEHOB M MeTa0OJMTOB B KEIYJOYHO-KUIIEYHOM TpakTe, 00JajaeT yHMKaJbHOW CTPYKTYpoill u
(GYHKIHSAMH, KOTOpBIE JETAIOT €ro KIFOUEBBIM PETYISTOPOM (U3UYECKOTO M MCHXOJIOTHYECKOTO
3JI0pOBbsI Y€pe3 OCh KHUIIEYHUK—MO3I. JTa OCh MPEACTaBIsAET COOON JIByHANpPaBIEHHYIO CUCTEMY
KOMMYHHUKAI[IH MEXIYy KHIIEYHHKOM W LEHTPAIbHOW HEPBHOW CHUCTEMOM, OIOCPEIOBAHHYIO
HENPO3HIOKPUHHBIMHU, UIMMYHHBIMH U METa0OIMUECKUMHU My TSIMHU.

MuKpoOHOM KHUIIEYHHKa BKIIOYAaeT OaKTepHH, NPUHAIISKAIINE K OCHOBHBIM (HIIaM:
Firmicutes, Bacteroidetes, Actinobacteria u Proteobacteria, ¢ mpeoGnagaHueM NEpBBIX ABYX Y
3nopoBbix Jyronedt  (Shin et al., 2015). CooTHouieHMe 3THX TpyININ, HapuMmep,
Firmicutes/Bacteroidetes, BnusieT Ha MPOU3BOJICTBO META0OJIUTOB, TAKUX KaK KOPOTKOLICTIOUECUHBIE
xupHbeie KuciaoThl (SCFAs: amerat, mponuoHar, OyTHpaT), WrpArONIMe KIIYEBYIO pOJb B
Heifpoperynsauuu. bytupat, npoayuupyemsiii Faecalibacterium u Roseburia, ciyUT ncTOUYHHKOM
SHEPTMH ISl  KJIETOK KHIIEYHHMKAa W  MOJIYJIHMPYET OKCIPECCHI0 TEHOB, CBSI3aHHBIX C
Heifponiporekiueil. Kpome TOro, MukpoOMOM CHHTE3MpPYET HEHPOTPAaHCMHUTTEpPBI, TaKUE Kak
ceporoHuH (okoio0 90% KOTOpPOro MPOAYIUPYETCS B KUIIEYHUKE) M TaMMa-aMHHOMACIISHAs
kucnora (I'”AMK), Biusironye Ha HACTPOCHHUE U KOTHUTUBHBIE (DYHKIIUU.

@OyHKIIMN MUKPOOHOMa B KOHTEKCTE OCH KUIIIEYHHK—MO3T.

Mukpo61oM BBIONHAET psifl PyHKIUHI, 0OecrieynBaroIuX CBA3b KMIIEUHUKA U MO3Ta:

HelipooHmokpuHHast — perymsius: MHKpPOOpPTaHM3MbI, Takue Kak Lactobacillus wu
Bifidobacterium, MOy IHpPYIOT aKTUBHOCTh OJy’KJIAIOIIEr0 HEpBa, KOTOPBIN MepeIaeT CUTHAJBI OT
KHMIIIEYHHKA K MO3Ty. DKCIIEpUMEHThl Ha MBbIIIaX Moka3anu, yTo mrtamm Lactobacillus thamnosus
CHIDKAeT TPEBOXKHOCTb, M3MeHssi sKkcnpeccuio 'AMK-penentopoB B runmnokamne (Bravo et al.,
2011).

NMMyHHas MOIYJSALMS: MHUKPOOMOM pEryJIHpyeT BOCHATUTENbHBIE IPOLECChl, KOTOpHIE
BIMAIOT Ha Mo3r. Hampumep, aucOakTepros, XxapakTepu3yromuiics yBennueHueM Proteobacteria,
MOBBIIIAET YPOBEHb MPOBOCHANUTENbHBIX HIUTOKUHOB (IL-6, TNF-0)), uTo cBsizaHO c nmenpeccueit u
HelipoaerenepaTuBHbIME 3a00seBanusmMu (Grau-Del Valle et al., 2023).

Mertabonnueckass poib: SCFAs Bo31eHCTBYIOT Ha OapbepHYI0 (YHKIMIO KHUIICYHUKA U
remMarosHIeannyeckoro Oapbepa, MpeoTBpallasl HelipoBocnanenue. lccienoBanus mokasaid,
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yTO OyTHpaT yiydyliaeT KOTHUTHBHbIE (YHKIMHU y MbIIel ¢ Mojaenbpio Ooje3Hu Aublreiimepa
(Govindarajan et al., 2011).

OcCh KHUIIEYHUK—MO3I OTKPBIBAE€T TMEPCHEKTUBBI ISl TEPANeBTUYECKHX BMEIIATEIbCTB.
[TpobuoTukwu, Takue kak Lactobacillus u Bifidobacterium, nokaszanu 3¢ pekTuBHOCTH B CHIXKEHUU
CUMIITOMOB JICTIPECCUU M TPEBOKHOCTH B KIMHHYECKUX HcnbiTaHusAx (Messaoudi et al., 2011).
Tpancrumanranus dekanbHoi MUKpoOnoTel (FMT) ncciemyercst kKak METOJ] JISYCHUS TICUXHUECKUX
pPacCTpOUCTB, XOTsA TpeOyeTcs OoJibllie MaHHBIX O JOJTOCPOYHBIX Apdekrrax. OCoOEHHOCTHIO
MHUKpOOHOMa SBISICTCS €r0 MHIUBHIYaTbHOCTh, 3aBUCSAIIAs OT T€HETHKH, AMETHI M CTpecca, 4TO
JieJlaeT BO3MOXKHBIM MEPCOHAIM3UPOBAHHBINA 1MOAX0 K Tepanuu. Hanpumep, cpeanszeMHOMOpCKas
nuera, Ooraras KJIETYaTKOW, YBETUYHMBACT pasHooOpasue Mukpodbmoma u mponaykiuio SCFAs,
yayudiias ncuxojoruueckoe coctossaue (Merlo et al., 2024).

MeTop! HccineJ0BaHus OCH KUIIEYHUK—MO3T':

CexBenuponanue JTHK:

16S pPHK cexkBeHnpoBanue mo3BoyisieT HISHTH(PUIMPOBATH OaKTEpUANbHBIE TAaKCOHBI Ha
OCHOBE runepBapuadbensHbpix pernoHoB rera 16S pPHK. DTor mMeron mmpoko ucmnonb3yercs s
OLIeHKH anb(a- u 6eTa-pazHoodpa3usi MUKpoOHuoMa.

MeTareHOMHOE CEKBEHHPOBAaHHE MPEIOCTaBISET MOJIHYI HH(GOPMALMI0O O T€HOMax BCEX
MHUKPOOPIaHNW3MOB, IO3BOJISISI aHAJIM3UPOBATh WX (YHKIMOHAIBHBIA TMOoTeHnuan. MccinemoBanue
WCIIOJIb30BaJI0O METareHOMHUKY JJisi CO3/laHus Karajora TIeHOB MHKpOOMOMa, BKJIIOYas TEHBI,
CBSI3aHHBIE C CHHTE30M HEHPOTPaHCMHUTTEPOB.

Metabonomuka: AHanu3 MeTaboJIMTOB MuKpoOuoma, Takux kak SCFAs, Tpunrodan u
HEHPOTPAHCMUTTEPHI, TPOBOAUTCS C TIOMOIIBIO MAaCC-CIIEKTPOMETPUU H  XpoMaTorpadum.
Hampumep, Strandwitz (2018) mokasan, yro Bacteroides mpoayuupyor 'TAMK, Brnusmomnyro Ha
HEWPOHAIBHYIO AKTUBHOCTD.

DKCIepUMEHTHI Ha JKUBOTHBIX MOAENsAX: be3aMukpoOHble (germ-free) MBIIIN HCHOIB3YIOTCS
IUIE U3Y4YeHHs TIPUYUHHO-CIIEACTBEHHBIX CBS3€H. Y TaKWX MBIIIEH TOBBIIIEH OTBET Ha CTpece,
KOTOpPBII HOpManu3yeTcs nocie kononusanuu Bifidobacterium.

Knunnueckue uccnenoBanus: PannomusupoBaHHble KoHTponupyemble wucinbiTanus (PKUW)
OLIEHUBAIOT BIIMSHUE NMPOOMOTUKOB M JMET Ha Ncuxmyeckoe 31opoBbe. Mccaenosanne SMILES
MI0KAa3ajio, YTO CPEIU3EMHOMOpCKas JMeTa YIYy4llaeT CHUMIITOMBI JENPECCHH, KOPPEIUpys ¢
yBenuueHueM Bacteroidetes.

Heitposuzyanuzanus: @yukuuoHanbHass MPT wucnone3yercs sl OUEHKH HW3MEHEHHH
MO3TOBOM aKTUBHOCTH TMOJ BIUSHHEM Mukpoouoma. I[IpobuoTnueckuii Horypt Moayiaupyer
aKTUBHOCTH B MPE(PPOHTAIBHON KOPE M MUHJAINHE y 3I0POBBIX JOOPOBOJIBIIEB.

CoBpeMEHHOE COCTOSIHME UCCIIEI0BAaHUI

CoBpeMEHHbIE HUCCIEOBaHUSI OCH KHIIEUHUK—MO3I COCPEJIOTOYEHBbl Ha CIEAYIOIINUX
acIeKTax:

[Icuxuueckue paccTpoiicTBa: Mera-aHanu3 BbISIBUII UCTOLIEHHE OaKTEpUid, MPOTyLUPYIOIINX
SCFAs, y manueHToB ¢ nenpeccueii u mu3odpeHneid, 4To CBsA3aHo ¢ HelipoBocnanieHueM [2].

HeiiponerenepatuBubie 3a0oseBanus: lccrnenoBaHus TmOKa3bIBalOT, 4YTO JUCOAKTEpHO3
CMOCOOCTBYET HAKOIUIEHHIO aMMJIOWJHBIX Ouifliek mpu Oosie3Hu AublreiimMepa, a MpPOOHMOTHKH
MOTYT 3aMeJJIUTh TOT Tporiecc [6].

Jluetndeckue BMeIIaTeNnbcTBa: MeTa-aHallu3 MOATBEPANI, YTO JUeTa, OoraTtas KJIEeT4aTKoi,
CHWXaeT puck aenpeccun Ha 33% 3a cuet yBenuuenus npoaykmuu SCFAs.

[Ipobnembl M orpaHudeHus: ['eTeporeHHOCTh MHUKpPOOMOMAa MEXAy HHIUBHIyyMamH U
CIIO)KHOCTh YCTAQHOBJICHUS MPUYMHHO-CJIEJACTBEHHBIX CBSI3€il OCTAlOTCs BbI30BamMH. bBoibIIMHCTBO
JAHHBIX TOJYYEHO W3 HCCIEAOBAaHMM Ha >XUBOTHBIX, M HEOOXOIMMBI KpYIHBIC MPOIOJIEHBIC
HUCCIEA0BaHUS Ha JoAaX [7].

[TepcniekTHBBI UCCIEAOBAHUI

Byayume nccnenoBanust JOKHBI COCPETOTOUUTHCS Ha!
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e Pa3paboTke MNepCOHATU3UPOBAHHBIX NPOOMOTHYECKUX TIpenapaToB Ha OCHOBE aHalIM3a

MHKpOOHOMa.

e l3ydenun nonarocpodnsix 3GpPexToB TpaHCIUIAHTAMH (eKaTbHOW MUKPOOUOTHI Ui JICUEHUS

IICUXUYECKUX PACCTPOMCTB.

e llHTerpanuu JaHHBIX METAr€HOMHUKHU, METa0OJIOMHUKU U HEMPOBHU3YAIHU3aLUHU JJIs1 TOHUMAHHS

MEXaHU3MOB OCH KHIIEUHUK—MO3T.

UccnenoBanus BiMsHUS COATAHCUPOBAHHOTO MUKpOOMOMa KHUIIEYHUKA Ha (pu3mdeckoe U
NICUXUYECKOE 3JI0POBbE  SBISIOTCA  MEKIMCUUIUIMHAPHBIM ~ HAuYMHAHUEM, OOBEIUHSIONINM
racTPOdHTEPOJIOTHI0, Helpobuonoruio M mncuxosnoruto. OCHOBHOE BHUMAaHHE B HUCCIIEJOBAHMSIX
yIensercss KapTUPOBAaHMIO MHKpPOOMOMa  KHIIEYHUKA, KOTOPOE  OIHUCBHIBACT JTUHAMHUKY
MeTabOIM3UPYIOIIUX MUKPOOOB, UX T'€Hbl U METaOOJUTHI B OTHOIICHWU MX BKJIaJa B TOMEOCTa3,
UMMYHHYIO PETYJISIHI0, 0JIarONoIy4Yre U ICHXUYECKOE 3/I0POBbE Yepe3 0Ch KUIICYHUK-MO3T. M3-3a
pacTyuieil pacnpocTpaHEHHOCTH XPOHUYECKUX 3a00JIeBaHWM, TaKMX KaK OKUPEHHE, AETPEeCcCHs,
TPEBOKHBIE PACCTPOICTBA, YACTO CBSI3aHHBIE C AUCOMO30M, BOSHUKACT aKTyalbHOCTh IaHHON TEMBI.
Hanpumep, y 50% nauueHToB ¢ nenpeccrueid HaOMI0AaeTCsl CHIKEHUE pazHoo0pas3usi MUKpOOHoMa,
YTO MOJYEPKHUBAET 3HAYMMOCTH JajibHeimero mzydenus [16]. IlepcnexkTuBbl pa3paOOTKH HOBBIX
TEpaneBTHUECKUX TMOIXO/A0B, TAKUX KaK MCUXOOMOTUKH W M3MEHEHUS B MHUTAHUU, JIENAI0T 3Ty
o0jacTb MPUOPUTETHON i1 coBpemeHHOW Hayku (Sarkar et al. 2019). B stom moapaszaene
OIMCBIBACTCSI BIUSHIE MUKPOOHOMA Ha 37J0POBbE M METOJI0JIOTHSI, UCTIOIb3yeMast UIs €ro aHaIm3a.
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Puc. 1. Ocv Kumeunuk—mose

Kumeunsii MUKpOOMOM OKa3bIBae€T 3HAYUTEIHHOE BIHMSHHE HA IICHXOJIOTHYECKOE 3/I0POBHE
gyepe3 0Ch KHIIEYHUK—MO3T — JBYHAIPABJICHHYIO CUCTEMY KOMMYHUKAIIUN MEXAY KUIICYHUKOM U
LIEHTPAIHbHOW HEPBHOM CUCTEMOMN. DTa 0Ch (PYHKIIMOHUPYET Yepe3 HEUPOIHIOKPUHHBIEC, UMMYHHBIC
u Merabonnyeckne MyTd. B HeMpoIHAOKPUHHOM IyTH MUKpPOOpPraHMW3MBbI, Takue kak Lactobacillus
n Bifidobacterium, cHHTE3UpYIOT HEHPOTPAHCMUTTEPHI, BKJIIOYas CEPOTOHWH M TaMMa-
amuHoMacisiHyto kucioty ('AMK), koTopble peryiupyroT HaCTpOCHHE U KOTHUTHBHBIC (DYHKIIMH.
[Tcuxobmnotukm, Hampumep Lactobacillus rhamnosus, cHU3WIM ypoBEeHb KOPTH30JIa, TOPMOHA
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cTpecca, Ha 25% y 65% y4YaCTHHKOB KIMHUYECKUX HCCIEIOBaHUM, 4YTO CIIOCOOCTBOBAIIO
yYMEHBIIEHUIO cTpecca [8].

VIMMyHHBIH MyTh OCH KHILIEYHHUK—MO3T CBSI3aH C PEryJislred BOCHAIUTEIbHBIX MPOILIECCOB.
JHucbakrepnos, xapakTepu3yromuiics yBenumueHuem Proteobacteria Ha 30%, moBBINIaeT ypoOBEHBb
MpoBOCTIANIUTENbHBIX IUTOKUHOB (IL-6, TNF-a), 4TO accormupoBaHo ¢ nenpeccueil 1 TPEeBOKHBIMU
paccTpoiicTBaMu. DKCIIEPUMEHT Ha KpbIcaxX MOKa3al, YTO TPAHCIUIAHTAIMS MUKPOOUOTHI OT JIFOAeH
C Jenpeccueill BbI3BaJla TPEBOXKHOE MOBEIEHUE, COMpPOBOXKIaeMoe cHibkeHueM Lactobacillus na
40% [9]. B wmerabommueckom mytd  SCFAs, Takme kak OyTupar, YKpeIUIsiOT
reMatodHIeQainyeckuii  O6appep M YIy4yllalOT KOTHUTUBHbIE  GyHKIUH. [IpoOuoThku
(Bifidobacterium longum) mnoOBBICHIM pe3yJibTaThl KOTHUTUBHBIX TECTOB Ha 15% Yy MOXKHMIIBIX
J0J1el, OoTHOBpeMeHHO cHuxkas [L-6 Ha 20% [10].

KondepeHnmonnsie JaHHBIC TIOATBEPKIAIOT 3TH BBIBOIKL. [Ipodeccop Tex Junan otmeTw,
4yT0 y 50% manueHToB ¢ Aenpeccueit HadmoaaeTcs JucbakTepruos, a mpoOUOTHKH YPHEKTUBHBI TS
40% takmx mnamuentoB [11]. Tepapa Kmapk coobmpr, uro Lactobacillus reuteri cHu3mia
TpeBOKHOCTh ¥ 60% ydacTHUKOB, ¢ yBenuueHuem Faecalibacterium y 75%, 4yTo KOppenupoBaio ¢
yiydamienneM ncuxudeckoro coctosiaus (Clarke, 2021). Tpancrantanust GpexanabHOW MUKPOOHOTHI
(FMT) Taxxe mokasaina nepcrnekTuBbl, yBenuuns Faecalibacterium y 60% manueHnToB ¢ nenpeccueit
Y CHU3UB cUMIITOMBI Ha 35% mo mkane HAMD [12].

Knunuyeckue, s5KCIepUMEHTAIbHBIE U aHAJTUTUYECKUE METO/IbI UCIONB3YIOTCS TSl U3YUYCHHS
BJIMSIHUSL KUIIEYHOTO MUKpOOHOMa Ha 37J0pOBbE, ONpPEEsis TEPalleBTUUECKUE CBSI3U U IPUUUHHO-
WHTErpaTUBHBIE CBs3W B Ouonoruu. PanmommusupoBanHoe KoHTposmpyeMoe ucnbiTanue (PKUN)
SIBJIIETCS. OCHOBHBIM METOJIOM IpPOBEJEHUs KIMHUYecKuX uccienosanuil. Hampumep, PKU ¢ 120
y4acTHUKaMU MOKa3ajo, 4To nmpoouotuk Lactobacillus casei cHU3uI ypoBeHb TpeBOKHOCTH Ha 22%
no mkaiie HAMA mocne 8 nenens [13]. Meraananus 10 PKU, B koTopeix mpunsiio ydactue 1349
CyOBEKTOB, TMOATBEPIWJ, YTO NPOOMOTHUKHM OKA3bIBAIOT HETaTHBHOE BIMSHHE Ha CHMIITOMBI
KJIIMHUYECKH 3HAYUTENbHON JENMPECCHU C pacCuyuTaHHbIM pasmepoMm >¢ddexra Hedges g = 0,31,
craTuctudecku 3HauuMbIM p<0,05 [14].

DKcrepuMEHTANIbHbIE MCCIIEJOBAHMSI BKIJIIOUAIOT TPAHCIUIAHTALMIO (PeKaJTbHOW MUKPOOUOTHI
(T®M). B onnom skcriepumenTe NAV 0T JenpecCUBHBIX JIOAEH K MbIIIaM IpUBeNa K MOBEACHUIO,
CXOJTHOMY C TPEBOXHBIM, Koppenupys ¢ mnorepeir 40% Lactobacillus u ysenmuuenuem 30%
Proteobacteria. IlepBoe kimuHHWYECKOe MUIOTHOE wuccienoBanue mo TOM c¢ 15 Tsaxeno
JIETTPECCUBHBIMU MAIIMEHTAMH MOKa3aJ10 CHIKeHHE cCUMIITOMOB Ha 35% mo mkane HAMD mnocne 4
Hezenb, Ipu 3ToM 60% ydacTHUKOB noka3anu yBennueHue Faecalibacterium [15].

AHanuThyecKkue MeTo/bl, Takue Kak cekBeHupoBanue 16S pPHK, npumenstorcs 11si OLleHKH
COCTaBOB MHUKpoOHOMa. MccienoBaHue O BIUSHUM CPEIU3EMHOMOPCKOM TUETHI OOHAPYKHUIIO
yBenudyeHue Bacteroidetes Ha 15%, 4TO KOppenupyeT ¢ yJIydlIeHHEM ICHXO03MOIMOHATBLHOTO
cocrostHus. Merabonomuka mo3Boser ananu3upoBath CKKK u HelipoTpaHCcMUTTEpHI, yTBEpKAAs
TaKMM 00pa3oM MX BKJIaJ B OCh KUIIEYHUK-MO3T.

JKCepUMeHTAIbHAA 4YacTb M o0cyxaeHue. l3yueHue ponu cOagaHCHPOBAHHOTO
KHMILIEYHOTO MUKpOOHMOMa B YKpPEIJIEHUH (U3UYECKOTO M ICHXOJIOTUYECKOTO 37J0POBbS BBISBUIIO
3HAYUTENBHOE BIUSHUE ITOW IKOCHCTEMbI Ha METabOIMYeCKue, IMMYHHBIE U HEHPOIHIOKPHUHHBIE
npouecchl. Pe3yapTaThl KIMHUYECKUX UCIIBITAHUN, SKCIEPUMEHTOB Ha )KUBOTHBIX U METa-aHAJIN30B
MOATBEPKIAI0T, YTO MUKPOOHOM, €ro MeTa0OJIUTHI U CBSI3aHHBIE C HUM BMEIIATEIhCTBA, TAKUE KaK
MPOOUOTHKH, NHUETHl U TpaHCIUIaHTauusd ¢exaabHoi MUKpoOHoTel (FMT), cnocobHbl yiydiiaTh
3nopoBbe. B gaHHOM moppaszene  00OOIIEHBI  KJIIOUEBBIE  pE3yJbTaThl  UCCIEI0BaHMIA,
JEMOHCTPUPYIOIIME CBS3b MHKPOOHOMa € (PU3MYECKHM M TCUXOJOTHYECKUM OJaromnojyyueM, c
AKIICHTOM Ha CTaTUCTUYECKUE JAHHBIE U SKCIEPUMEHTAIbHBIC JOKA3aTEIbCTBRA.

HccnenoBanue BIUSHUA CPEAU3EMHOMOPCKON AHETHI, OOraToil KJIETYATKOHM, IMOKa3ajo
yBenuueHue nonu Bacteroidetes Ha 15% B MukpoOMOME y4YacTHUKOB, YTO KOPPEIUPOBAIO C
MOBBIICHUEM YypOBHS OyTHpaTa W CHIDKEHHEM BOCHAIUTENbHBIX MapkepoB Ha 18%. Otm
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W3MEHEHHUS CBSI3aHbl C YMEHbBIIEHHEM pHUCKAa METa0OJMYECKOrO0 CHHJPOMa M BOCIAIUTENIbHBIX
3a00JIeBaHUN KUIICYHHKA.

[IpoOGuoTHKH TaKkKe JEMOHCTPUPYIOT 3HAUUTEIbHBIN 2 (dekT. B KinHnYeckoM ncciaen10BaHuU
c npuMeHenueM Lactobacillus plantarum ypoBeHb MpOBOCTIATUTENBHBIX IUTOKUHOB, TAaKUX Kak IL-
6, cumsmwics Ha 20% Yy DalMEeHTOB C METa0OJIMYEeCKHM CHHAPOMOM, YTO COMNPOBOXKIAIOCH
YIIy4IIEHUEM HHCYJMHOPE3UCTEHTHOCTH. MeTta-ananu3, oxBaTuBIIUK 1349 y4acTHHKOB, BBISBUII,
yro y 80% nui, NpUHUMaBIIMX MPOOMOTHKH, YBETUUMIIOCh conaepxkanue Bifidobacterium, uro
KOPPEIUpPOBAIO C yJIy4IIEHHEM IHUIIEBAPEHUS U CHIDKEHHWEM BocnayieHus. [luera, oOoramieHHas
(hepMEeHTHPOBAaHHBIMHU TPOAYKTaMH (Horypt, kKedwup), NMpuBela K YBEIUUYCHHUIO pPa3zHOOOpa3us
Mukpobroma Ha 10% u cHrxenuto ypoBHs C-peakTUBHOTO Oerka (Mapkepa BocnasieHus) Ha 15% y
36 yuactHukoB 3a 10 wHemenp. HampotuB, auCOAKTEpPHO3, XapaKTEPU3YIOIIMICS POCTOM
Proteobacteria Ha 30%, accoMUPOBaH C XPOHUYECKUMHU BOCHAIUTEIBHBIMU 3200JICBAHUSMH,
TakuMH Kak Oosne3nb Kpona u s3BeHHBIH KoiuT [16]. DTu naHHBIE MOMYEPKHUBAIOT BAKHOCTh
noJiAep kanus Oananca MUKpoOrnoMa st QU3MUECKOTO 3I0POBbSL.

MukpoOruoM OKa3bIBa€T 3HAYUTEIHHOE BIMSHHUE HA TICHXOJIIOTHYECKOE 3/10POBbE Yepe3 OCh
KHIIEYHUK—MO3T, MOAYJIHPYS HEHPOTPAHCMHUTTEPHI, BOCHAIUTEIbHBIC MPOIECCH M CTPECCOBBIC
peakuuu. PangomusupoBanHoe kouTpoiupyemoe ucneitanue (PKM) ¢ ywactuem 120 yenoBek
MOoKasajgo, d4Yro S§-HemeNnbHBIH mpueM mnpoduoruka Lactobacillus casei CHU3HI CHMIITOMBI
TpeBOKHOCTH Ha 22% mno mkane HAMA, a y 30% y4acTHUKOB yJIy4IIWJIOCH KAaueCTBO CHA,
cBsizaHHOE ¢ yBenuueHueM Bifidobacterium (Bergeron et al., 2020). Mera-anamu3 10 PKU ¢ 1349
y4aCTHUKaMU TOJTBEPAWJ, YTO MPOOMOTHUKU CHIDKAIOT JEHPECCUBHBIE CUMOTOMBI ¢ 3 deKkTom
Hedges’ g = 0.31 (p<0.05), mpuuem y 80% ydacTaukoB Habmroaancs poct Bifidobacterium.

Tpancrumanranus dekanbHoi MukpoOnotsl (FMT) Takke AeMOHCTpUPYET MEepPCHEKTHUBBHI.
[TunotHoe wccnenoBanwe ¢ 15 mamueHTamMu C TSDKENOW Jaenpeccueil mokaszano, yto FMT or
3JI0POBBIX JOHOPOB CHU3MIJIA CUMIITOMBI 110 1kaine HAMD Hna 35% uepe3 4 Heznenu, ¢ yBelIUUECHUEM
yrucneHHocTy Faecalibacterium, npoxyuupyromero oytupar, y 60% y4acTHUKOB. DKCIEPUMEHT Ha
KpbICaxX BBISIBWJI, YTO TPAHCIIJIAHTAIMsI MUKPOOHOTHI OT JIOJIEH ¢ Jenpeccueil BbI3Bajla TPEBOKHOE
MOBeJIeHNE, COMpoBOXKIaeMoe cHkeHrneM Lactobacillus Ha 40% u poctom Proteobacteria va 30%,
YTO yKa3bIBaeT Ha pojib JucbakTepros3a B HepoBocnaneHuu [17].

[Tcuxobuotukm, Takue kak Lactobacillus thamnosus, cHu3umu ypoBeHs koptuzoina Ha 25% y
65% yuyacTHUKOB, yMeHbIas crpecc. [Ipoduotuk Bifidobacterium longum yiydina KOrHUTUBHBIE
GyHKIUHM y TOXUIBIX JTroed Ha 15% 1o Tectam mamsiTH, OTHOBPEMEHHO CHUXasl ypoBeHb IL-6 Ha
20% [16]. KondepeHoOHHBIE TOKJIAABI TOATBEPKAAIOT 3TU BBIBOABL: Ten JMHaH OTMETHI, YTO Y
50% marueHToB ¢ Aenpeccueil HaOmogaeTcs ucOakTepros, a mpooruoTuku 3pdexTuBHbI 11 40%
Takux nanueHToB [16]. I'epapn Knapk coobmmn, uto Lactobacillus reuteri cHuzniza TpeBOKHOCTD Y
60% yuactHukoB, ¢ poctom Faecalibacterium y 75%. IlcuxoOMOTHKM TakkKe IOKAa3bIBAIOT
NOTEHIMAa B NpOoPHIAKTUKE HeWpoJaereHepaTUBHBIX 3a00JeBaHMN, TaKMX Kak OoJie3Hb
Anwrreitmepa [17].

Ha ocHoBe pe3yibTaToOB MCCIIEAOBAHUM MOXHO MPEAJIOKUTh MPAKTUYECKUE PEKOMEHIAlNN
IUTSL TIOICPKAHUSI MUKPOOHMOTHYECKOTO OajlaHca, a TakKe MCCIIeTOBATeIbCKUE HAlpaBICHUS IS
JambHEUIero U3y4eHus: OCH KUIIEYHUK—MO3T. B 1aHHOM mojipasiene npecTaBiIeHbl MpeIIoKeHUs
M0 TIPUMEHEHUIO 3HAHUH 0 MUKPOOHOME B KIIMHHUYECKOW MPAKTHKE W MEPCIIEKTUBBI Pa3BUTHUS dTON
obacTH.

Jlnist moiepskaHus cOATaHCHPOBAHHOTO MUKPOOHOMA M YKPETUICHHUS 3[J0POBbS MTPEIaratoTcs
CIIEYIOIINE TIOJIXO/IBI:

Juetnueckrue BMemiatenbcTBa: PerymnspHoe morpelrienue (pepMEeHTHPOBAHHBIX MPOAYKTOB
(Horyprt, Kedup, KBalIeHass KarycTa) MOBBIIACT pa3HooOpa3ue mukpoduoma Ha 10% u cHIKaer
BOCIIAJIUTENbHBIE Mapkepbl Ha 15% [17].

PexomeHnayercsi orpaHu4uTh MOTpedsieHne 00paOOTaHHBIX MPOAYKTOB M caxapa, KOTOphIE
yBenn4uuBalT Proteobacteria u CBsA3aHBI ¢ AUCOAKTEPHUO30M.
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[Ipobuotnkn u mncuxobuotuku: MHcmonp3oBanue mrTaMMoB Lactobacillus rhamnosus u
Bifidobacterium longum moka3aHo AJs1 CHU)KEHHUS CTpecca U YIy4IICHHs] KOTHUTUBHBIX ()YyHKITHA.
Hanpumep, Lactobacillus rhamnosus causun ypoBens koptuzona Ha 25% y 65% yuyactaukos [17].

PazpaboTka mnepcoOHANM3UPOBAHHBIX MPOOMOTHYECKHX KypCOB Ha OCHOBE aHalIM3a
MHUKpPOOHOMa MOXET MOBBICUTH 3()(HEKTUBHOCTH TEPAIUU.

[Ncuxobmotukm, Takue Kak Lactobacillus reuteri, cHwXaromme TPEeBOKHOCTE y 60%
YYaCTHHKOB, PEKOMEHAYIOTCS I MPOPUIAKTUKH IICUXHUYECKUX paccTporcTs [17].

Tpancrutanranus gekanpaoit Mukpoouotsl (FMT): FMT moka3aia CHHKEHHUE IeTTPECCHBHBIX
CUMIOTOMOB Ha 35% y MallMeHTOB C TSDKEJIOW JAeNpeccHei W JOJHKHA UCCIIENOBAThCS KaK METOJ
neuenust [18]. HeoOxoaumbl cTaHmapThl [UIsi AOHOPCKOTO MaTepuaia M MPOTOKOJBI, YTOOBI
obecrieunTh 6e30macHOCTh U 3P dekTuBHOCTE FMT.

HccnenoBaTenbCkue MepCrneKTUBbl. Jisi yriayOneHusl MOHUMaHUs POJIM MHKpOOMOMa U €ro
TepaneBTHYECKOro MOTEHIMala CTOUT Pa3BUBATh HAIIPABICHUS:

[IpoBenenue npooJibHBIX HcciaeaoBanuii: KpynHble paH10MU3UPOBAHHbBIE KOHTPOJIUPYEMbIE
ucneitanusa (PKW) ¢ pnmurensHbiM HaOmIOgeHHEM HEOOXOIUMBI JUIS OICHKH JIOJTOCPOYHBIX
s dexToB mpodbuoTnkoB 1 FMT Ha ncuxudeckoe 310posbe [18].

Pa3paboTka nepcoHann3upoBaHHON MUKpoOHOTepanuu: MeTareHOMHBIN aHallu3 U MAalIMHHOE
0o0y4YeHHe MOTYT HCIOJIB30BATHCS IJISi CO3/IaHUS MHIMBUAYAIBHBIX MPOOMOTHYECKUX TPETapaTos,
YUUTBIBAIOIIMX COCTaB MUKpoOuoma [19].

N3ydyenne HelipoaereHepaTUBHBIX 3a0osieBanuii: MccnemoBanuss poiau MukpoOuoma B
npodunaktuke OonesHu AjblreriMepa u [lapkuHCOHA ¢ NMpPUMEHEHHEM HEWPOBH3yalU3alluu U
MeTa0O0JIOMHUKH TIOMOTYT BBISIBUTH HOBBIE TeparneBThuyeckue muiieHu [20]. VMHTerpanus JaHHBIX:
OObenvHEeHNEe METareHOMHBIX, T'€HETHMUYECKHMX M SHUTeHETHMYECKMX JaHHBIX IO3BOJHUT CO3/1aTh
KOMILIEKCHBIE MOJIEJIM OCH KUIIIEYHUK—MO3T, yIIy4Illas TOHUMaHUe MEXaHu3MoB [21].

3akuouenune. B mporiecce BbIMosHEHUs paOOThl ObUIM pEIIEHBI CIEAYIOUIME 3aaud U
MIOJIYYEHBI CIEAYIOLIUE BHIBODL:

M3ydeHbl OCHOBHBIE XapaKTEPUCTUKU KUIIEYHOTO MUKPOOMOMA U €ro BIMSHHUE Ha 3JI0POBbE.
AHanmu3 Hay4YHOW JHMTEpaTyphl IOKa3aj, YTO COaJIaHCUPOBAHHBIH MHKPOOMOM, BKIFOUAIOIIHA
BbICOKYIO J10t0 Bacteroidetes u Bifidobacterium, cmoco6¢cTByeT mMpoAayKIUH KOPOTKOLETTOUEUHbIX
#UpHBbIX KUCIOT (SCFAS), Takux Kak OyTHpaTr, KOTOpbIE PETyJIHUPYIOT METa0O0JU3M M CHHXKAIOT
BocnajeHue. JlucOakTepuo3, cCBsi3aHHBIM ¢ yBenudeHueM Proteobacteria, accouuupoBaH ¢
XpOHMYECKMMH 3a00JIeBaHUSIMM, BKIJIIOYas OXKHUpeHHe U Jenpeccuto. OChb KUIIEUHUK—MO3T,
BKJIIOUAIONAsl HEHPOIHAOKPUHHBIA, HWMMYHHBIH U MeTaOONMMYeCKUid TMyTH, oOecreunBaeT
JIBYCTOPOHHIOIO CBSI3b MEXK/Y KMIIEYHHKOM M MO3TOM, BIUSSA Ha (PU3NUECKOE U MCHUXOJOTHYECKOE
Onaromnonyuue [22].

OO600111eHbl  pe3yibTaThl HMCCIEAOBAaHUNW O TepaneBTUUYECKOM IOTEHLHale MUKpoOHOoMa.
Knunudeckue wuccienoBaHUs MOATBEPKAAOT, YTO MpOOMOTHKHM, Takue Kak Lactobacillus casei,
CHIDKAIOT TPEBOXKHOCTh Ha 22% mno mkane HAMA, a ncuxoOuotuku, Bkimtodas Bifidobacterium
longum, ymyd4maioT KOrHUTHBHBIE QYHKIMH Ha 15% y moxkumnsix moneit [22]. TpancmmanTarms
¢dexanpHOM MUKpOOHOTH (FMT) nemMoHCTpupyeT CHUYKEHUE ENPECCUBHBIX CUMOTOMOB Ha 35% y
MAIMEeHTOB C TKENION Aenpeccueil, ¢ yBennyenueM Faecalibacterium y 60% y4yacTHuUKOB. J{MeTHI,
Oorarble KJIETYaTKOM W  (EpPMEHTHPOBAHHBIMH  IPOJYKTaMH, MOBBIIAIOT pa3HooOpazue
Mukpo6roma Ha 10% M CHHXKAIOT BOCHAIMTENIbHBIE Mapkephl Ha 15%. OTu JaHHbIE TOAYEPKUBAIOT
3HAYUMOCTh MUKpPOOHOMa KaK TeparneBTUYECKOW MUIIIEHH.

OneHeHbl WHHOBAIIMOHHBIE TMOJAXOABl B M3YyYEHUH U TNPUMEHEHUH MHUKpOOHOMA.
[Tcuxobmotnkn m FMT mnpencraBisoT coboi mepeoBble METOJBI, KOTOPhIE MOTYT HM3MEHHUTH
MOAXOJbI K JICYCHHIO TCUXMUYECKUX PACCTPOUCTB M MeTaboinyecKkux HapyuieHui. Hampumep,
Lactobacillus reuteri cHimkaer TpeBOoXHOCTH y 60% yuactHukoB, a FMT wuccnenyercs kak
MOTEeHIUAIbHAS Tepamnus it aenpeccur. [lepcoHann3upoBaHHas MUKPOOHOTEpaIivs, OCHOBaHHAs
Ha MHAMBHUyaJIbHOM COCTaBE MHKPOOMOMA, OTKPBIBACT MyTh K TOYHOW MEAMIIMHE, YTO Tpedyer
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JANbHEHIINX HCCIEIOBAaHUNH C HMCIOJIb30BAaHUEM MAIIMHHOTO OOYy4YeHHST W HWHTErPaluH
FeHEeTUYECKUX JaHHBIX [22].
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