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HecMoTpst Ha aKTMBHO MPOBOAMMBIE MCCJIENOBAHUS, 3HAUMTENbHAsI YacTh OOJIbHBIX IMUJIENICUE CTpaaaeT
(hapMaKoOpe3UCTEeHTHBIMM (hopMaMU 3a60JIeBaHusA. DTO AeIaeT aKTyaIbHbIM ITOMCK HOBBIX METOMIOB JICYCHUSI.
B nocneaHue roabl akTUBHO 00CYKIaeTCsl BO3MOXKHas pOJib KUIIIEYHO-MO3TOBBIX B3aUMOIEMCTBUI1 B TTaTOre-
Hese amuitencun. [locnenHue sKCIepUMEHTabHbIE U KIIMHUYEeCKUE MCCIIeIOBaHUs MOKAa3bIBAIOT KOPPEsi-
11110 OajlaHCca KUIIEYHOM MUKPOOUOTHI M BBIPaXKEHHOCTH anujientoreHe3a. [Ipy 5ToM pa3inyHble METOIbI MO-
IUGbUKAIIMY COCTaBa MUKPOOMOTHI IOKA3BIBAIOT CYIIECTBEHHOE BIMSTHYE HAa TeUEHUE STTIIIeTICUN. TeM He Me-
Hee, 0CTaeTCsl OTKPBITHIM BOIIPOC OCHOBHOTO PELENTOPHOrO 3B€HA OCU KUIIIEYHUK—MO3T, BHICTYMAIOIIETO B
poauv uHTepdeiica MeXITy KUIIIEYHBIMA MUKPOOPTaHU3MaMU U PETYITOPHBIMU CICTEMaMU OpTaHU3Ma.

Llenapro HacTosIIEero 0630pa SIBJISIETCSI aHAJIU3 MyTeil U CTENeHU BOBJIEYCHHOCTU KUIIIEYHON MUKpPOOWOTHI B
naToreHe3 U caHoreHes amwiericuu. Cpelu TakKuX MyTeil BbIACICHbB HEPBHO-TIPOBOIHUKOBbIN, META0OIUT-
HBII, UMMYHHBIA M SHIOKPUHHBIN. AHAIU3 MOJTyYeHHBIX Ha CETOMHSIITHUIA TeHb TaHHBIX ITTOKA3bIBAET CYIIIE-
CTBEHHYIO pOJIb B 3THX IIpOIieccax PELENTOPOB, aKTUBUPYEMBIX IpojmdepaTopoMm IepokcucoM (PPARSs).
DKCIIPeCCUS 3TUX PELIEIITOPOB B OCHOBHBIX CTPYKTYpaxX OCH KMIIEYHUK—MO3T, HaJIU4re UX JJUTaHIOB Cpean
MeTabOoIUTOB IIPEACTaBUTEICE MUKPOOMOTHI, a TAKXKE OITMCAaHHBIE IS arOHUCTOB HeKOTOophiX PPARS mpotu-
BOCYIOPOXKHAsI M/UJIM HEMPOIIPOTEKTOPHAasi aKTUBHOCTD TTO3BOJISIIOT BBIABUHYTH TUIioTe3y o poiu PPARs B
OpraHM3Me B Ka4eCTBE YIIOMSIHYTOTO BBIIIE CUTHAJIBLHOTO MHTep@deiica B OCU KUIIEUHUK—MO3T. OTIeIbHO B
paboTte paccMaTpUBaeTCsl TepareBTUUYECKUI MoTeHIMal aroHucToB PPARS npu jedyeHUU anujerncuu.
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BBEAEHUWE

Bucounas snmiericust — ogHO U3 HanboJIee TSKe-
JIBIX U CJTIOKHO MOATAIONINXCS JICYSHUIO HEBPOJIOTUYE-
CKUX 3a0oJieBaHUil. PactipocTpaHeHHOCTh SMUJIETICUA
B Pa3BUTHIX CTpaHaX COCTaBIsIET mpuMepHO 50 ciryyaeB
Ha 100000 HaceneHusi, B MeHee pa3BUThIX — 100 1 60-
nee ciydaeB Ha 100000 gemoBex [1].

HecMoTpst Ha akKTUBHO TIPOBOIMMBIE HCCIIEIOBA-
HUs, okosio 30% mMallMEeHTOB OCTAIOTCS HEYYBCTBH-
TETBHBIMM K TIpUMEHSIEMOI Tepaluu, 4To OeacT
Ype3BBRYATHO aKTyaIbHBIM ITOMCK HOBBIX METOIIOB JIe-
yeHwus1. B mociienHue roabl akTUBHO OOCYKIaeTCsl POJIb
MUTaHUS U TTUIIEBAPUTEILHON CUCTEMBI B TTaTOTeHe3e
Pa3IMIHBIX BUIOB HEPBHO-TICUXWYECKOM IATOJIOTHU
[2, 4], Bko1rO9ast anmiaencuio [5—7].
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3HaYUTEeIbHAs YaCTh UCCJIEIOBAHUIA ITO TaHHBIM BO-
IIpocaM COCpeaoTOYeHa Ha M3YyYEeHUHM POJIM KUIIEYHOI
MUKpPOQIIOPHI B ITaTOreHe3¢ HEPBHBIX PaCCTPOMCTB [2].
bruto MOKa3aHO, YTO MUKPOOMOTA KUILIEYHUKA MOXET
BJIUSITh HA KOTHUTHBHBIE (DYHKIIUM, HACTPOEHUE, YpO-
BEHb TPEBOXHOCTH U IEIPECCMBHOCTA. MUKPOOHBIM
nucbagaHC MOXET KOPPEIMpOBaTh C Pa3IMYHBIMU Heil-
ponereHepaTUBHBIMKM  PacCTPOMCTBAMU 00JIE3HBIO
Agpireitmepa [8, 9], 6ose3nnto ITapkuHcona [10—12],
aytusmoM |[13], nenpeccueii [14], paccessHHbIM CKJie-
po3oMm [15], a Takke MpeapacrioaoXXeHHOCThIO K ITpU-
nmagxaMm npu amatencuu [16]. BeisisiaeHo, 94To yacTora
CYHOPOXKXHBIX IPUITAAKOB ITOBBIIIEHA Y ITAllUEHTOB C
COYETAHHOM ITaTOJOTUEN — SIWJIECTICUEN U CUHIPOMOM
pasapaxeHHoro kumeyHuka [17]. I1pu aToMm ycTtaHoBIIE-
HO, YTO IaTOreHe3 ITOCIICAHETO IIPAKTUYECKI BCETIa CBSI-
3aH C HETraTMBHBIMU M3MEHCHUSIMU B OajlaHCE MUKPO-
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OMOTBHl KUIIEYHUKA (KJIMHUYECKUM MeTaaHaIu3 —
[18]). C npyroii ctoponsl, A. Peng u coaBt. [19] mmoka-
3aJi, 4TO Y MAallMEHTOB C (hapMaKOPE3UCTEHTHOM STTH -
JieTicueit 3HaUUTEIbHO U3MEHSIETCSI COCTaB KUIIIEYHOM
MUKPOMJIOPhI, Y HUX CYIIECTBEHHO YBEJIWYMBAIOTCS
mokKa3aTeJii BUIOBOrO Ppa3HOOOpa3usi MUKPOOUOTHI
(a-pa3zHooOpasue), U oTMeUaeTcsl yBeInUeHUe Coaep-
XKaHud penknx npencrasuresneil. Comepxanue ondn-
Jo0aKTepuii 1 JaKTOOALIMII KOPPEIUPYET C YaCTOTOM
MPUCTYIOB — UX COiepXKaHWE BbIIIE y TTAlIMEHTOB C Ye-
TBIPbMSI U MEHEE CYJIOPOTaMu B rofi MO CPaBHEHUIO C
0OJIBHBIMM, UMEIOIIIMMU O0Jiee YacTble MPUCTYTIHI [ 19].
W3meHeHUsT CTPYKTYpbl MMKPOOUOTHI KHIIIEUHUKA
OopLTH BEISIBIIEHBI Takke G. Xie 1 coaBT. [20], obcaeno-
BaBIIMMMU 14 maniMeHTOB ¢ pedpakTepHO AMUJIeTICUE
U 30 310pOBBIX UCTIBITYEMbIX. Kpome Toro 3HauuTE b-
HOE yJIy4llleHWe KayecTBa XU3HU U CHUXKEHUE YacTo-
TBI cynopor Ha 50% u Gonee otMeuanoch y 28.9% mna-
LIMEHTOB ¢ (hapMaKOpe3UCTEHTHON 3MUJENCcUeid, mo-
JIy4aBIlIUX CMEChb W13 BOCbMHU BHUIOB OakTepuii:
Lactobacillus acidophilus, Lactobacillus plantarum, Lac-
tobacillus casei, Lactobacillus helveticus, Lactobacillus
brevis, Bifidobacterium lactis (06a wmamma), Streptococ-
cus salivarius subsp. Thermophiles [21].

MexaHn3MBbI JIEYEOHBIX W MOOOYHBIX 3(P(PEKTOB
JIPYroro HEMEINKAaMEHTO3HOTO METOA JEYCHUS IMU-
JIETICUU — KETOTEHHO AUEeThl — B TTOC/IeIHEEe BPEMSI TaK-
K€ TIOJIBEpraloTcsl 3HAYMTEJIbHOMY MEPECMOTPY B KOH-
TEKCT€ KUIIIEYHO-MO3TOBBIX B3auMOACHCTBUM [22].
IMpennonaraercsi, B YaCTHOCTH, UTO CYIIIECTBEHHOE CHU-
>KeHUE TIOCTYIIJIEHUSI B OpraHu3M TepeBaprMBaeMbIX yT-
JIEBOIOB TIPY COXPAaHEHUU MOJU MUIIEBBIX BOJOKOH
Npy KETOTeHHOI AueTe MOXeT MPUBOAUTH K Iepe-
CTpoiike MUKpOOMOMa KUIIEYHWKA, B YaCTHOCTU, K
YMEHBIIIEHUIO JOJU IPOXKENOAOOHBIX U MJIECHEBBIX
rpuOOB. YMEpeHHOE OrpaHMYeHNE ITOTPeOIeHUS OelT-
KOB MPU TaKo 1ueTe B CBOIO OYePeIb MOXET CHUXATh
JTOJTIO THUJTOCTHBIX U YCJIOBHO-TTATOTEHHBIX OAKTEePUid.
TeMm He MeHee OTMeUeHbI U CJlydad HEraTUBHBIX U3Me-
HEHUIl MUKPOOUOTHI KMIIIEUHUKA B CIyyae KETOTeH-
HOIT mueTsl [6, 23], BhIpaxkaroluecs: B CHIKEHUU TOIU
MOJIE3HBIX JJISI 3M0POBbsI OaKTepuid, MOTPEOSIONINX
KJIETYaTKy. OTU HapylIeHUsI OObSICHSAIOTCS, BEPOSITHO,
CYILIECTBEHHBIMHU JIJISI MUKPOOHWOMA Pa3IndusIMU B pa-
1IMOHE, TIPEXe BCEro MOHMXXEHHBIM COlepXXaHVeM B
HEM IUILEBbIX BOJIOKOH 1 BBICOKMM COJIEp>KaHUEM Ha-
CBIIIIEHHBIX JKUPHBIX KUCTOT [24]. U3MeHeHue O6anaH-
ca MUMKPOOMOTHI KUIIEYHUKA MPU KETOTeHHOI nueTe
MOXET CYIIECTBEHHO CKa3bIBaThCSI Ha ee 3PPeKTUB-
HocTu [25]. CoBMecTHOE HCIOJIb30BaHUE KYypCOBOTO
BBeneHuda Lactobacillus fermentum MSK 408 keToreH-
HOW JAWEThl YCUJIMBAET 3alllUTHbIE CBOKMCTBA MOCJE-
Hell B MBILIMHOW MOAEIN TMEHTUJIEHTETPA30JI0BBIX Cy-
Jopor [26].

JaHHBII 0030p MOCBSIIEH OMUCAHUIO OCHOBHBIX
MEXaHU3MOB, KOTOPbIE MOTYT OMOCPENOBATh BIUSIHUE
KUIIEYHOW MUKPOOMOTHI U APYIUX KOMIIOHEHTOB -
11IeBapUTEJIbHOI CUCTEMBI Ha pa3BUTHE STTWICTITUYECKUX
u3MeHeHuii B mosre. [1pu 3ToM ocoboe BHUMaHue OyaeT
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yIeJAEHO pelienTopaM, aKTUBUPYEMBIM MEPOKCUCOMHBI-
MU TIposiudepaTopamMu, B CBSI3U C IMPOKOI BOBJICYEH-
HOCTBIO 3THX PELIENTOPOB B MEXaHM3MBbl peaiu3allni
KUIITEYHO-MO3TOBBIX B3aUMOACUCTBUIA U TTePCITEKTUB-
HOCTBIO UCITOJIb30BAHUSI ATOHUCTOB JaHHBIX PEelEeNTO-
POB 17151 JeueHus1 (papMaKOpe3UCTEHTHBIX (hOPM DITH-
JIETICUU.

I. OCb KMINEYHUK—-MO3I' B [TATOI'EHE3E
SIUIEIICUN: METOOANYECKHNE ACITEKTbI
NCCIIEJOBAHUA ITPOBJIEMBI

OIHUM U3 METOAUYECKUX TTOAXOA0B MPU U3yUYeHUU
pOJMU KUIIEYHOU MHMKPOOUOTHI B (HOPMUPOBAHUU
HEPBHO-TICUXWYECKOW TMaTOJOTUM W, B YaCTHOCTH,
SIUJICTICUM, SIBJISIETCS] UCOJIb30BaHUE “CTEPUTBHBIX”
(cBOGOIHBIX OT MUKPOOOB, aHTJ. germ-free, GF) Mbl-
mieii. C moMoupio JaHHOU MOJENM ObUIO MOKa3aHO
BJIMSIHYE TTOCJIEPOIOBOI MUKPOOHOT KOJJOHU3AIMY Ha
dopMupoBaHue YpOBHS TpeBoXHOCTH [27, 28], MO3ro-
BBIX MEXaHU3MOB CTpecc-peakuuu [29] 1 Heliporuia-
ctuuHocTH [28]. R. Konno u coasrt. [30] mokasanu, 4To
y GF-MbllIeit cHIKaeTcs ypOBEeHb HUPKYIUPYIOIIETO
d-amanuHa, sBisgooierocss koaronucrom NMDA-ry-
TaMaTHBIX PELENTOPOB, MOC]Ie MHOKY/ISIIMU OaKTepuil
ero ypoBeHb BoccTaHaBiauBaeTcs. Poibp NMDA-pe-
LIENITOPOB B Pa3BUTUU DIUJIETITUYECKUX COCTOSTHUIA
ObUTa TIoKazaHa HeogHokpaTtHO [31, 32]. brulto Takke
MOKa3aHo, YTO COCTaB MUKPOOUOTHI KUIIIEUHUKA BJIU-
sgeT Ha (opMUpOBaHUE U (PYHKIIMOHAIBHYIO aKTHUB-
HOCTb KJIETOK MWHAANWHBI [33—35] m rumnmokammna
[35] — Kak U3BECTHO, 3TO CTPYKTYPhI MO3Tra HEIIOCPEI-
CTBEHHO BOBJIEYEHBI B MatoreHe3 snuierncuu. Hapy-
LIeHUs] pa3BUTUSI HepBHOM cuctembl y G F-Mbliiieii oT-
MeyaloTcsl He TOJbKO B LIEHTPaAJIbHOM, HO U nepude-
puyecKoM (3HTepaIbHOM) OTHee: B Bo3pacTte P3 y Hux
BBISIBJISTIOTCSI MOP(OJIOTUYECKNE U3MEHEHUS B ay3p-
0axoBOM CIUJIETEHUY TOIIEH W TOAB3IOIIHON KUIIIKU,
XapaKTepU3yIIIUeCs] CHUXEHUEM IJIOTHOCTU HEepB-
HBIX BOJIOKOH, YMEHBIIIEHUEM KOJIMYeCTBa HEIIPOHOB B
TaHTJIUSIX U YBEJIMYEHHUEM T0JIU HUTPEPTUUECKUX HEeMl-
pOHOB [36], 4TO MOXET BJIMATHh HA AKTUBHOCTb BEreTa-
TUBHOI HEPBHOI CUCTEMBI U, KaK CJI€ACTBUE, HA pa3-
BUTHE SMUJICNITUYECKUX TTPOLIECCOB B MO3TE.

Jpyroit MeTogn4ecKuii MOAX0 — TpaHCIUIaHTAIIMsI
dexanbHOI MUKPOOUOTBHI — MCIIOJIB3yeTCsI KaK B JIO-
KIIMHUYECKUX, TaK U B KIMHUYSCKUX MCCIICTOBAHMSIX.
bruto mokazaHo, 4YTO TpaHCIUIAaHTAUs (eKaJTbHOMN
MUKPOOMOTHI OT 3HOPOBBIX K IICUXWYECKU OOJIbHBIM
JMOOSIM MPUBOOWIA K YMEHBIICHUIO Y TOCIACIHUX Oe-
MPECCUBHBIX M TPEBOXHBIX CUMITTOMOB. Tak:ke oOHa-
PYXEHO 1 00paTHOE — YCUJIEHHUE NCIIPECCUBHBIX U TPE-
BOXHBIX CUMIITOMOB B pe3ylbTaTe TPaHCIJIAHTALIUU
MUKPOOHMOTHI OT TICUXNUYECKU OOJTBHBIX JOHOPOB 3/10-
poBbIM peuunueHTaMm [0630p — [37]]. Z. He u coasr.
COOOIIIAIOT 00 YCIEIIHOM IIPUMEHEHUN HJAaHHOIO Me-
Toda TIpM JICYCHUH ITallMEHTKU ¢ Ooyie3HbI0 KpoHa n
srmytericueii. TpaHcriaHTauus (eKaJIbHOM MUKPO-
GJIOpHI IIpUBEJIA HE TOJIBKO K PEMUCCUM KUIIIEYHBIX Ha-
Ne 4
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PYILIEHUI, HO U MO3BOJWJIA IPEIOTBPATUTL PELIUAUBEI
MIPUCTYIIOB TIOCJIE OTMEHBI MPOTUBOSITMICTITUYECKHX
npenaparos [38].

J71st UBMeHeHUsI cocTaBa KUILIEUHOU MUKPOGIOPHI
IPUMEHSIOT Takke aHTUOMOTUKM. Bercik u coaBT. [39]
BBOJWJIM MBIIIIAM CMECh U3 aHTUOMOTUKOB HEOMMIIM -
Ha, GalMTpallMHa U TIMMapUIIMHA, YTO MPUBOIWUIO K
CYIIECTBEHHOMY M3MEHEHUIO BUIOBOIO COCTaBa MUK-
pOOMOTHI. ¥ 3KCHepMMEHTATBHBIX MBIIICH HaOJr0Ia-
JINCh HapYUICHUST UCCIIeIOBATEILCKOIO TMOBEACHUS B
TEMHO-CBETJIOIl KaMepe UM U3MEHEHHSs IPOAYKINU B
TUTMIIOKaMITe 1 MUHIAJIMHE HepoTpoduieckoro dak-
Topa mo3ra (BDNF), BoBi1eueHHOCTh KOTOPOT'O B I1a-
TOTeHe3 SMUIIETICUN IIIUPOKO OOCYXKIaeTcs B JTUTepa-
Type [40].

Elle onvH MeTOoAMYECKU TTOAX0/ B UCCIEA0BAHUN
KMIIIEYHO-MO3TOBBIX B3aUMOJICCTBUIT 3aKTI0UYaeTCSI B
XPOHMYECKOM BBEJEHUM BKCIEPUMEHTATbHBIM XU-
BOTHBIM TIPOOMOTUKOB (TOTEHIUAIBHO TMOJE3HbIX
MpeacTaBUTENEN KUIIIEYHOW MUKPOOUOTHI) U TPEOU0-
TUKOB (He MepeBaprMBaeMbIX MUIIEBBIX BOJOKOH, CTU-
MYJUPYIOIIUX POCT MOJIE3HBIX KUIIEUHBIX OAKTEpUIA).
OTOT moaxoa ObLI UCIOJb30BaH MPU U3YYEHUU Aeii-
CTBUSI MUKPOOMOTHI KUILIEUHUKA Ha HEMpOMeauaTop-
HbI€ CUCTEMbI MO3Ta, BOBJIEYEHHbIE B MTATOTEHE3 SIU-
nericuu. Beio mokasaHo, uto Bifidobacterium infantis
MOXET BIUSITH Ha METAa0OJM3M CEPOTOHHWHA B MO3Tre
Kphbic [41]. TTpu 5TOM U3BECTHO, UTO CEPOTOHUH UTpa-
€T BaXXHYIO pOJIb B MaToTeHe3e anuierncuu [42].

HMHTepecHbI TaK:Ke UCCICAOBAHUS BIUSHUS IIPO- U
npeOMOTUKOB Ha COCTOSIHME TJIyTaMaTepruiecKoil u
TTAMK-eprigyeckoii cucteM MO3ra, TOCKOJIBKY CUHUTAET-
csI, 9yTO OajlaHC 3TUX HEMPOMEIUATOPOB UrpacT KITIoYe-
BYIO POJIb B MHIOYKIIUM CYIOPOXHBIX COCTOSHMIA [43].
WccnenoBaHue, MpoBeNeHHOE C ITOMOIIBIO MarHUTHO-
PE30HAHCHOM CIIEKTPOCKOIUH, TT0Ka3aJI0, YTO XpOHUYEe-
ckoe BBemeHue Lactobacillus rhamnosus (JB-1) 3mopo-
BBIM camilaM MbIlieii BALB nmpuBoauT K yBeJIMUEHUIO
yYpOBHsI IiyTaMaTa u riryraMuHa (Glx), oouiero N-are-
TWwiacnaprata u N-aleTWiIacIiapTIITIyTaMUHOBOM
kucyaoThl (tNAA), a Takxke TAMK B rojoBHOM Mo3re
[44]. IIpu aTOM paHee OBLIO MOKAa3aHO, UTO YPOBEHb
tNAA cHUXeH y TallMeHTOB C BUCOYHOI 3Mujencuei
[45]. Savignac u coaBt. [46] uccienoBaau 3PpdEKTHI
XPOHMYECKOIO BBelIeHUSI KphicaM (ppyKTOOJMTrocaxa-
PUIOB U TaJaKTOOJIMIOCaXapuIOB — IIUTATEJIbHBIX Be-
ILIECTB, SIBJISIIOIIMXCS CyOCTpaToOM JIsI TIPOOMOTUYECKOM
MUKpPOMJIOphl KMIIEUHUKA — JIAKTOOALIWILIT U 6udumo-
GakTepuii. B3pocibie KpBhICH, MOIyYaBIINE TATAKTOOJIM -
rocaxapuabl, UMean OoJiee BBICOKHWE YPOBHM Oelka
cyosenuanibl GIuN1 NMDA-penenTopoB B JIOOHOI
kope 1 GIluN2A-CcyObeqMHUIILI B TUIIIIOKAMIIE TI0 CPaB-
HEHUIO C KOHTPOJIbHBIMU XXNBOTHBIMU. BBeneHue ppyk-
TOOJIUTOCAXaPUIOB YBeIMIUBajIo ypoBeHb GluN1 B rum-
nokamme. Williams 1 coaBT. OCYIIECTBISUIN eXeIHEBHOE
KopMJieHre HoBopoxneHHbIX (P3-P21) kpbic mpeduo-
TUKOM TranakTooiurocaxapunom BGOS. B Bospacte
P22 oHm BBISIBUIM yBeIMYEHHE BKCIPECCHU TE€HOB
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cyobenmauiibl GIluN2A NMDA-rayraMaTHBIX penen-
TOPOB M MO3TOBOTO HelipoTpoduuecKoro dakropa
BDNF B runnokammne. B otHomieHuu BDNF s dexr
Habmomaacs Takke Ha P56 (26 gHeit mocie mpekparie-
Hust KopmieHus) [47]. C npyroii ctoponsl, J. Bravo u
C0aBT. [48] mokazanu, YTO XPOHUYECKOE BBEICHUE MBbI-
mam Lactobacillus rhamnosus (JB-1) npuBoauiio K u3me-
HeHmIo 3Kcrpeccun reHoB TAMK-, Blb- u Ao2-penern-
TOPOB B TUMIIOKaMIle, KOope U MUuHaaanHe. KiroueBast
poap penentopoB 'AMK B maroreHese SIWJIECIICUM
ObLIa omrcaHa HEOTHOKpaTHO [0030p — [49]].

II. MEXAHW3MBI, OITOCPEAYIOIINE
BIIMAHUE KNINEYHON MUKPOBNOTHI
HA MO3TI’

Cpenu BO3MOXHBIX MEXaHW3MOB, OMOCPEAYIOIINX
BJIMSIHUE KUIIIEYHONH MMKPOOUOTHI Ha MO3T, MOXHO
BBIIEIUTh CJEAYIOIIME OCHOBHBbIE MyTU: 1) HEpBHO-
MPOBOAHUKOBBIN; 2) UMMYHHBII; 3) HEHPOIHIOKPUH-
HEBII; 4) TIpsIMOe BIMSIHUE MMKPOOHBIX METa0OJIMTOB
Ha HEWpPOHBI MO3Ta.

1) HepernonpooOdHuko06bLil nyms KUUEUHO-MO3208bIX
83aumodeticmaull

HepBHONIPOBOTHUKOBBIN ITyTh AaHATOMMYECKHU BKITIO-
YyaeT KUIIEYHYI0 HEPBHYIO CUCTeMY (B YaCTHOCTHU, Melic-
CHEPOBO 1 Ay3p0axoBO CIUIETEHHE), IIPeBEPTeOpAIbHEIC
TaHIJIMU, CUMIIaTUYeCKUe M TMapacMMIIaTUYecKue Hep-
BbI, BETETATUBHBIC LIEHTPHI TOJJOBHOTO MO3Ta.

KimoueByto pob B JaHHOM IIyTHU UTpaeT OIyKIalo-
1Mt HepB (nervus vagus, Baryc), ero sapa (B IepBYyIO
ouepenb, IAPO COJIMTAPHOIO TPAKTa) U eTO IMPOEKIIUH B
JIMMOMYECcKUe CTPYKTYphl Mo3ra. Jloka3aTeabcTBa po-
JIM Baryca B KMIIIEYHO-MO3TOBBIX B3aHMMOJCHCTBUSIX
OBLIM ITOJIYYCHBI B CJICAYIOIINX UCCICAOBaHUSIX. bbio
MMOKAa3aHO, YTO yBeJIMUYECHHE B CJICIION KUIIIKE KOHIICH-
Tpaluy MUKPOOHOT'0 MeTabOoINTa MHIOJIA TIPUBOIUT K
aKkTuBalLIMU Oyxnaroliero Hepsa [50]. BarotoMus mo-
aBIISIET NEMCTBUE IPEeOMOTUYECKOTO OJIMrocaxapuiaa
rpyaHOro Mojoka 2-¢hyKo3WLIaKTo3bl Ha 3 (eKTUuB-
HOCTb aCCOLIMaTUBHOIO OOy4YeHUsI U IMOKa3aTeJIN J0JI-
TOBPEMEHHOM MOTeHIIMAINY B HEMipOHAaX TUITIIOKaMIIa
[51], a Tak:ke HUBEIUPYET IMOBeAeHUYECKUE d(PPEKTHI
BBeneHuit Lactobacillus rhamnosus (JB-1) [48]. BBene-
HUE JaHHOII 0aKTepHUH B IIPOCBET TOIIEI KUK YBE-
JIAYUBAET YaCTOTY CIIOHTAHHOTO BO30YyXneHUs adde-
PEHTHBIX BOJIOKOH OpBIKEeUHBLIX HepBOB [52]. Bbbuio
MOKAa3aHO TaKXKe, UTO BaryC ONOCPENyeT MOJIOXUTEIb-
HbIe 3 deKkThl Lactobacillus reuteri Ha colliaabHOE T10-
BeleHUE B FeHETUYECKOM MOJEIU pacCTPOMCTBa ayTH -
cTuueckoro cnekrpa (mbimu Shank3B —/—) [53].

C npyroii CTOpoHHI, ellie B KoHIIe 19 Beka ObL10 10-
Ka3aHo, yTo ctuMyssinus Baryca (VNS-Tepamnusi) no-
JIOXKUTEJIbHO BJIWSIET Ha OOJbHBIX SMUJIETICUE, CHU-
>XKasi BEPOSITHOCTb BO3HUKHOBEHUS 3MUJIENTUYECKUX
MPUCTYTIOB U YJIydlllasi MICUXO3MOIIMOHAIBHOE COCTOSI-
Hue nauueHToB [54]. B HacTosiiiee BpeMsi KCTIOIb30Ba-
Ne 4

TOM 57 2021



276

HUE JAHHOTO METOMIa B KOMITJIEKCHOM JICUEHUH SIJICTI-
CuU M JENPEeCCUBHBIX COCTOSIHMI pa3pelieHo B EBpo-
neiickoMm cor3e u Kaname [55]. DToT MeTon nedeHUs
npumMmeHsieTcs Takxke B Poccuu u benapycu. MexaHus-
MBI TIOJOXUTEIIBLHBIX 3¢pdekToB VNS-Tteparmum 10
KOHIIa HE€ W3BECTHBI, HO IpeArioaaraeTcs, 4To OHU
ONOCPEAYIOTCSI W3MEHEHUSIMU, IIPOUCXONSIIIMMU B
KOPKOBBIX MPOEKIMUIX SIpa COJIUTAPHOTO TpaKTa Mo-
CPEICTBOM MOBBIIIEHUSI CUHATITUYECKOI aTUBHOCTU B
KJIETKaX TajaMyca M TaJlaMOKOPTUKAaJIbHBIX IIPOEK-
LMA, a TAKXK€ CHUKEHUEM CHMHANTUYECKOM aKTUBHO-
CTH B HEMPOHAX MUHIAJIUHEI U THUITIIOKaMIIa [56].

OCHOBHBIM HEHPOTPAHCMUTTEPOM BarycHou ad-
(GepeHTHOM CUTHANIM3AIIUY K SIAPY COTUTAPHOTO TpaK-
Ta sIBsIETCS TiIyTamat [57], oMHaKO MHOXECTBO IPYTHX
HelipoMenraTOpOB U HEHPOIIENTHUAOB TaKxXKe OMOCpemy-
10T KUIIIEYHO-MO3TOBbIE B3aMOJICHCTBUSI HA YPOBHE KU-
IIEYHOM ¥ BETeTaTUBHOI HEPBHOI1 crucTeM. B yacTHOCTH,
3TO IMPEAIIECTBEHHUKY 1 META0OIMTHI TpUIITOhaHa, ce-
poronuH, TAMK u karexomamunsbl [33, 58], a Takxke
nenTuabl (XOJeMUCTOKUHUH, cyocTaHuus P, merrun
YY, TIoKaroHOImogoOHBIM TenTUA-1, TpelauH, er-
THH) [59—61].

2) Poab ummynnoii cucmemoi
6 KUUEUHO-MO03208bIX 83AUMO0eCMEUSX

B XenynoyHO-KUIlIEYHOM TpaKTe COCPEAOTOYEHO
10 70% WMMYHHBIX KJIETOK OpPraHM3Ma, MOCTOSTHHO
B3aMMOJICMCTBYIOIINX C TPUJUIMOHAMU MUKPOOOB, Ha-
CeJISIIOIIUX KUIIEYHUK. B OCHOBHOM UMMYHHBI€ KJIET-
KW COCPEIOTOYEHBI B TUM(MOUIHON TKAaHU KUIIIEYHM -
ka. OHu nipenctapieHsl T- u B-mumdorramMmu, Mak-
podaramu, TYYHBIMU U I€HAPUTHBIMU KJIETKAMU.

Hccnenosanus, npoBeaeHHble Ha G F-Mblax, mo-
Kazaju, YTO MUKpPOOMOTa BIMSIET HA CO3PEBaHUE M-
MYHHOM CUCTEeMBbI XO3sIMHa, TP 3TOM BBeJieHue Bacte-
roides fragilis HuUBeIMUpyeT HapyllIeHUs, Habao1aeMble
y GF-xxuBotHBIX [63]. Crrenuduueckass MUKpOOHUOTa
HarpapisgeT nuddepeHIpoBKY T-XeanepoB, Mpoay-
nupytomux uHrepaeiikuH-17 (IL-17), B causucroit
000710YKe TOHKOM KMIITKM [58]. MuKpoOHast KOJIOHU-
3aums kKuiredyHuka GF-Mplieit mpuBoauT K MHIYK-
U1 OOJILIIIOTO YKCJIa TeHOB, ydacTByIoIuX B T-Kie-
TOYHOM MMMYHHOM oTBeTe [64]. JIuddepeHIMpoBKa
peryasTopHbIX T-TMM@OILIMTOB MOILYIUPYETCS OyTH-
paToM — TIPOAYKTOM MeTaboJiM3Ma IIPOOMOTUYECKOIt
(JIOpBI KUIIIEYHMKA, OTHOCSIIETOCs: K KOPOTKOIIETIO-
YEeYHBIM XKUPHBIM KucJoTaM (aHri. Short chain fatty
acids, SCFA) [65].

MonekynsipHble MEXaHU3MBbl, OTBETCTBEHHbIE 32 B3a-
UMOJICHCTBME MUKPOOMOTHI C KJIETKAMU OpraHu3Ma XO-
35IMHA, BKJIIOYAIOT B c€0s1 MHOXECTBO PELENTOPOB pac-
no3HaBaHMs 00pa3oB, B TOM 4ucie, Toll-momobHbie pe-
uentopel (TLR), pacrmonoxeHHble Ha MeMmOpaHax
MIMMYHHBIX KJIETOK U KJIETOK KHIIIeUHUKa [66, 67].

AxtuBanus TLR gerBeproro tuna (TLR4) npuso-
JUT K MHAYKIIMM B UMMYHHBIX KJI€TKaX CUHTE3a Mpo-
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BOCHAJIMTEILHEIX IIUTOKWHOB, B YaCTHOCTU, MHTEP-
neiikuHoB 1 u 6 (IL-1, IL-6) u (pakTOpa HeKpo3a omy-
xoimu o, (TNFo). ITpyyeM MUKpOOMOTa MOXET BIUSITH
Ha U3MEHEHME YPOBHSI IIPOBOCITAIUTEIbHBIX ITUTOKM -
HOB HE TOJIBKO JIOKAJTBHO (B KJIeTKaX KMIICYHNKA), HO
U B KPOBH, MO KpaitHeil Mepe, TPy HEKOTOPHIX MaTOI0-
rudeckux cocrosHusix. McciaemoBanue nereit ¢ HEMH-
(PEKIIMOHHON aUapeeit mokKasajao CyIIeCTBEHHOE yBe-
JIMYeHUE B CHIBOPOTKE WX KpoBU coaepxkaHus IL-1,
IL-6, TNFo u narepaeiikuna 17 (IL-17). I1pu stom
ypoBHu 1L-1, IL-6, IL-17 u TNF-o B cBIBOpPOTKE 110~
JIOXUTEJBHO KOPPETUPOBAIU C YUCIEHHOCThIO E. coli
u Enterococcus sp. 1 OTpULIATEIBHO KOPPEIUPOBAIU C
YMCIIEHHOCTBIO Bifidobacterium sp. 1 MOTOYHOKMCIIBIX
bGakTepuii B oOpasuax ¢dekanuii [68]. IloBrwlieHME
ypoBHs IL-1, IL-6 m TNF-0. B KpoBY IPUBOINT K YCU -
JIEHUIO 3KCHPECCUU aHAJIOTMYHBIX OCJIKOB B IJIMAJIb-
HbIX KieTkax [IIHC, uTo B cBOIO o4yepeab MOXET CIIO-
COOCTBOBAaTh Pa3BUTHUIO SIMMJICIITUYECKHUX ITPOIECCOB
[69, 70]. [Ip1 3TOM IOKa3aHO, YTO C ITOBBILICHUEM
YPOBHSI TTPOBOCIAIUTEIbHBIX IIMTOKWHOB B KPOBU U
MO3I'€ MOTYT OBITh CBSI3aHBI HE TOJILKO Pa3BUTHE CYI0-
POXHOII aKTMBHOCTHU, HO U TIOSIBJICHUE XapaKTEePHBIX
JUTST SIAJIETICUY HapyILIeHU COLMAIbHOTO U 3MOILIMO-
HaJIbHOTO noBeneHwus [71, 72].

3) Bausnue muxpobuomol
HA 20PMOHANBHbBLE CUCEMbL OP2AHUIMA

MoXHO BBIAEIUTH JBa OCHOBHBIX YPOBHSI TaKUX
B3aUMOJIECHCTBUIA: TIEPBBIA CBSA3aH C IEWCTBUEM MMK-
pOOUOTHI HA YHIOKPUHHBIE KJIETKU 3MUTETUATIBHOMN
BBICTWIKU KEJTYTOYHO-KHUILIEYHOTO TpakTa (3HTEPOIH-
JIOKPUHHBIE KJIETKU), TPOM3BOISIIIE CEPOTOHUH 1 KH-
LIIEYHBIE TIETITUMBI, BTOPOIl — C PETYISALIMEN aKTUBHOCTU
TUTIOTAIaMO-TUTIO(U3HO-HAATIOYEYHKOBOI OCH.

Cepomonun. Hauboiee pacripocTpaHeHHbBIE B XKe-
JIYIOYHO-KMIIIEYHOM TpakKTe SHTEPOIHIOKPUHHBIE
KJIETKM — 3HTepoxpoMadduHHbIe KiieTki. OHM pacrio-
JIaTaroTCs PSIAOM C SIIUTEIMEM, BBICTHIIAIOIINM IIPOCBET
MUIIEBAPUTEILHOTO TpakTa. DHTepoxpoMadduHHEIE
KJIETKU MOMIYJUPYIOT Nepeaady CUTHaJIOB HEPOHOB B
KMIIIEYHOM HEPBHOI CHCTEME IIOCPEICTBOM CEKPELINN
ceporoHnHa u rentunos. [Topsaka 90% ceporoHnHa B
opraHusmMme MpousBoauTcss B KuiiedyHuke [73]. Ilo-
cKobKy addepeHTHBIE U 3 epeHTHbIE HEPBHBIE BO-
JIOKHA HE€ BBICTYMNAIOT B MPOCBET KUIIIEYHUKA, SHTEPO-
xpomadGUHHBIE KIETKA HEOOXOIUMBI 15T TPAHCIYKIINT
CEHCOPHOTO curHaja. KuineyHslii CepOTOHMH, IENCTBYS
B CUHEPIUM C IPYTUMU MUILEBAPUTEIbHBIMU TOPMOHA-
MM, PETyIupyeT CEHCOPHbIE M MOTOPHBIE XKeTyIO0YHO-
KuieyHble pediiekcel. Kpome Toro, oH obmamaer mpo-
BOCTIJIMTEIbHBIM AEMCTBUEM, BO3IEHCTBYS HA PELIEITO-
pBI, pacroJyiokeHHble Ha MeMOpaHax T- u B-mumdornm-
TOB M JeHAPUTHBIX KITeToK (5-HT7Rs) [74—76]. [Toka3za-
HO TaKKe BJIMSIHUE MepruepudecKoro CEpoTOHMHA Ha
YIJIEBOIHbBIN U JTUTIMIHBIN oOMeH [74, 77].

KulieuyHast mpoayKiiusi CEpOTOHUHA PEeTYJIUPYeT-
cs1 MUKpOOUOTOM, 3p(PEeKT MOXKET OIOCPEIOBATHCS
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SCFA-aueratom u Oyruparom [73, 78]. HeiicTtBue
MUKPOOUOTHI MOXKET HOCUTh HE TOJIbKO JIOKAJIbHbIN,
HO U cUCTeMHBbII XapakTtep. CylllecTBEHHOEe U3MeHe-
Hue B KpoBu GF-Mblileit ypoBHSI MHIOJICOAEPKAIIIX
METa00JUTOB, TAKMX KaK MHIOKCUJICYIbMhaTr u aHTU-
OKCUIAHT UHAO0I-3-niponmoHoBas KuciaoTa (IPA), BbI-
SBJIEHO B WCCJIEIOBaHUU, MPOBEICHHOM METOIOM
Macc-CIleKTpoMeTpunu. WMHTEepecHO OTMETUTh, YTO
rpoun3BoacTBo IPA 3aBuceno or MUKpOdI0pHI U MOTJIO
OBbITh CKOPPEKTUPOBAHO MyTEM KOJIOHU3ALIUU KUIIIeY-
Huka oakrepusmu Clostridium porogenes [79].

Psan naHHBIX yKa3bIBaeT Ha BO3MOXKHOE y4acTue Tie-
pudepruecKoro u ILEHTPAJIbHOTO MyJia CEPOTOHMHA B
SMUJIENITOreHe3e. YPoBeHb CEpOTOHMHA B KPOBU YBEJIH -
YUBAETCS MOCJE TeHEPATU30BaHHbBIX CyJOPOT, UYTO T103-
BOJISIET TIPEITOJIOXUTh YCUJIEHUE ero CUMHTe3a BHTEepO-
xpomadGUHHBIMU KJleTKaMu kKuieunuka [80]. ITpenro-
JIaraeTcsl, 4TO LIUPKYJIUPYIOLIUI B KPOBU CEPOTOHUH
MOXET MoMnaaaTh B MO3T JIUIIb B OTpaHUYEHHOM KOJIU -
gecTBe [81], omHAaKO BO BpeMsI MHTEHCUBHBIX IIPUCTY-
MOB, TaKMX KaK SMUJIENTUYECKUI CTaTycC, MPOHMIIAe-
MOCTb TeMaTo3HIIe(aTnIecKoro 6apbepa yBeaInunBaeT-
cs [82], moreHUMaIbHO OOJieryasi OOMEH CEepOTOHMHA
MeXIy TieprdeprudecKUM KpOBOOOpaIlleHNEM W IIeH-
TpaJIbHOI HEpPBHOI cucTtemMoii. BoBiedeHHOCTh MO3ro-
BOIO CEPOTOHMHA B PETYJISLIMIO SMUIENTUYECKUX MTPO-
neccoB B IIHC noka3zaHa Bo MHOTMX MCCJIEOBAaHUSIX
(0630p — [42]).

Kuweunvie nenmuowit. I'1omyiMo TOMUHUPYIOLIUX SH-
TepoxpoMahGUHHBIX KIETOK B T PY3HOI SHTEPOIH-
JIOKPUHHOI cucTteMe OOHapy>K€HO MHOXECTBO APYIUX
KJIETOK, OOJIaIalonX CEKPETOPHOU aKTUBHOCTHIO.
B KoHTEeKkcTe paccmarpuBaeMoii MpoOeMbl HAMOOJIb-
LIUIA UHTEPEC TTPEACTABISIOT HEKOTOPbIE MENTUABI, 00-
JNafaloniyie HeMpOTPOITHBIM, B TOM YMCJIE TIPOTUBOCY-
JOPOXHBIM WJIM HEUPONPOTEKTOPHBIM AeHCTBHEM.
Tak, K-KjIeTKn KUIIeuyHnKa CEKpEeTUPYIOT TJIFOK0303a-
BUCUMBIA WHCYJIUHOTpOIHbIN monunentun (GIP),
CTUMYJIMPYIOIIWI BblAeJIEHWE WHCYJIMHA B OTBET Ha
pelenuuio XKUpoOB W YIJIEBOAOB. PeuenTopbl 3TOro
nenTuaa oOHapykKeHbl B TOJIOBHOM Mo3re [83] u B ToM
yuciie B TUMNIOKaMIle, TIe UX aKTUBALUSl YCUJIMBAET
npoaudepannio IPOreHUTOPHBIX KIIETOK CyOrpaHy-
JISIPHOTO cJ10s1 3youaTtoil u3BWIMHBI [84]. [ToBhIlIeHNE
akcnpeccuu perenTopoB GIP ormeuaeTcs Ha pa3HbIX
CTaAUusIX JUTUHA-TTUI0OKAPIMHOBOM MOAEIN BUCOYHOM
anuiencuu [85], a UX arOHUCTHI ITOKa3aJIu HEUPOIIPo-
TEKTOPHBLII 3(pdeKT B maHHOI Moaenu [86]. BmecTe ¢
TEM OTMEUEHO, YTO YPOBEHb PTOTO MENTUIA B TJ1a3Me
KPOBU pacTeT MOCJ€ BHYTPUXKETYIOYHOTO BBEICHUS
mbimam SCFA [87].

I-KJ1eTKM TOHKOro KUIIIEUHWKA BBIACISIOT B KPOBb
xonenuctokuHuH (CCK), menTuaHblii TOPMOH, CTH-
MYJIMPYIOIINIA BbIIEJICHUE KEJIUM U NaHKPeaTU4eCKO-
rO COKa, a TaKKe BBI3LIBAIOIINI YYBCTBO CBHITOCTH.
ITpu 5TOM HY>XKHO OTMETHUTb, UTO KaK PELIETITOPHI K XO-
JICHUCTOKUHMWHY, TaK U CAMHU XOJIESIUCTOKMHUH-TI0IO0-
KUTEJIbHBIE MHTEPHENPOHBI OOHAPY:KEHBI B MO3Te, B
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TOM 4YMcJie, B Tumiokamie [88]. DToT ¢axkT cyie-
CTBEHHO 3aTPYAHSET OLIEHKY BKJaga 3TOro TOpMOHa B
peanu3alnuio KHUIISYHO-MO3TOBBIX B3aMMOJCIACTBUIA.
Tem He MeHee yMeHblieHMe TIOTHOCTH CCK-uMMy-
HOpPEaKTUBHBIX BOJIOKOH Ha0II0HaeTCs B 3y0UaToii n3-
BUJIMHE B MOAEJIM BUCOYHOI amuiencun [89]. OrMme-
yeHo, 4to ¥ GF-mpbieit konnenTpauus CCK B ku-
meyHuKe cHkeHa [90].

[NenTun HeltpoTeH3UH, CEKpeTUpyeMbIii N-KIeTKaMu
TOHKOTO KHUIIIEYHUKA, TAaKXKe UMEET LICHTPAJIbHBIN ITyJI.
AHajorn HelpoTeH3MHAa 00JIagaloT aHTUKOHBYJIBCAHT-
HBIM neiicTBueM [91]. L-KIIeTKM TOJICTOro KMIIeYHUKa
BBIICJISIIOT €llle ABa TEeNTUIHBIX TOPMOHA — TJIIOKOT0-
HoroaoOHbIi nenTtua-1 (GLP-1) u nentua YY (PYY).
B otnenpHBIX UCCIeIOBaHUSIX YCTAHOBJIEHO, YTO AaH-
HbI€ MENTUIBI 00JIANAIOT BhIPAXKEHHBIM BIUSTHUEM Ha
MO3T 1 MOTYT UTPaTh CYILLIECTBEHHYIO POJIb B ITATOrCHE -
3e smmiencun. B dactHocTu, menTtun YY SBIISIETCS
€CTECTBEHHBIM JIMTAaHIOM PELICNITOPOB HellpornenTuaa
Y (Y1R u Y2R). AKTUBaLIMsI 3TUX PELIETITOPOB OKa3bl-
BaeT IIPOTUBOCYIOPOXHBIM MW HEHMPONPOTEKTOPHBIN
3 PEKT B IKCIIEPUMEHTAJIBHBIX MOICIISIX SMUICTICUN
[92], a HapymieHue akcrnpeccud YIR 1 Y2R B mo3re
OTMEYAETCs Y HAallMEHTOB ¢ (DOKAITbHOM KOPTUKATIbHOM!
IVCIIIa3ueil — pacpocTpaHeHHOM MpUYNHOMN (papMa-
KOpe3ucTeHTHOI anwiericuu [93]. B cBolo oudepenb,
aKTWBAIIMS LIEHTpadbHBIX perienTopoB GLP-1 ycnam-
BaeT JI0JITOBPEMEHHYIO TIOTEHIIMAIIMIO B TUIIIIOKAMIIE,
CTUMYJIMPYET HEMPOTreHe3 U OKa3bIBaeT HEIIpOIIpOTEK-
TopHOe neiictBue [94]. OtmedeHo, yto y GLP-1R-HO-
KayTHBIX MBIIIIEN pa3BUBaAIOTCsI OoJiee TSKEJbIe CyI0-
pOTU 1 HEMpOHAJIbHbIE ITOBPEXICHUS ITIOCIIC BBEICHUS
KOHBYJIbcaHTa KamHata [95]. YpoBeHb 3KcIIpeccum
GLP-1 xoppeaupyeT ¢ U3BMEHESHUSIMU COCTaBa KUIIICU-
HOU MuKpoOuoThl. [IpuMeHeHne nmpoduotuka Lacto-
bacillus reuteri ycumBaeT cekpermio GLP-1 y 3mopoBbix
Jofeit rmocie BBeaeHKs LTOKo36I [96]. Mcnonb3oBaHue
rajlakTOOJIMTOCAaxXapuaoB yBelIuurBaeT cekperio GLP-1
u PYY [97].

CrerieHb TPOHMKHOBEHUSI OOCYXIA€MbBIX IMEHTU-
JIOB 4epe3 reMaTodHIIedhaTndecKnii 6apbep ocTaeTcs
Majou3ydyeHHoU. TeM He MeHee IOKa3aHO, YTO MpU
HaJmuuy HeHTpanbHBIX peutenitopoB GIP MPHK ca-
MOTO TIENTHIA B MO3Te He oOHapyxeHo [83]. BeposiT-
HO, TIPOHUKHOBEHHE 4epe3 reMaTosHIedannyecKuii
Oapbep MPOMCXOOUT B LIMPKYMBEHTPUKYISIPHBIX 00JIa-
CTSIX. DTO MPENOJIOKEHNE T0Ka3aHO, B YaCTHOCTH, IS
GLP-1 [98] u ons HeliporeH3uHa [99]. Kpome Toro, mis
MHOTHYX HEIAPOTPOITHBIX KMIIIEYHBIX IEITUIOB IOKA3aHO
OIIOCpEIOBaHHAsI pean3alivs X BIUSHUS Ha CTPYKTYPbI
MO3ra 4yepe3 aKTUBalIMI0 COOCTBEHHBIX PELIEITOPOB Ha
apdepeHTHBIX BotoKHaxX Baryca [100, 101].

VYBennueHue cuHTe3a U BeicBoOOXIeHne GLP-1 n
PYY moxeT iponcxonuts 1mon geiictenemM, SCFA, BBI-
nensieMbIx MUKpoouotoit [103—104].

Peeyaauusa axmuenocmu eunomasamo-zunoguzapno-
HaonoveuHuK060l cucmemvl. BbIpaxkeHHOCTD TIPUITAIKOB
Y XWBOTHBIX B PasjIMUHBIX MOJETIX SMUIECTICUUA TaKXKe
Ne 4

TOM 57 2021



278 3YBAPEBA, MEJIMK-KACYMOB

CYIIECTBEHHO 3aBHCUT OT YPOBHSI TOPMOHOB CTpecca
[105, 106]. IIpu 3TOM CTpecC-peakTMBHOCTH CBSI3aHA C
coctaBoM MUKpoOroThI (0630p — [107]). GF-Mbm no-
Ka3bIBaIOT MOBHIIIEHHYIO CTPECC-PEaKTUBHOCTD (YBEJIH-
yeHue ypoBHsS KoptukoctepoHa u AKTI) B ycimoBmsix
MUMMOOWJIU3ALIMM, 3apaxkeHue ux Bifidobacterium in-
fantis auBenupyet 3th HapymieHus [30]. ¥V 4yBcTBU-
TeabHBIX K cTpeccy GF-kprpic nuanm F344 B yciioBusIx
yMEpeHHOTro cTpecca (Tpu MoOMellleHUN B HOBOE TPO-
CTPaHCTBO) TaKXKe OTMedaeTcsl OoJiee BBIpaKEHHOE
yBeJIUYeHNE YPOBHS KOPTUKOCTEPOHA B KPOBU, U3MeE-
HEHUsI DBKCIIPECCUM TEeHOB KOPTUKOTPOIIMH-PUIN-
3UHT-(GaKTopa B TUMNOTAJIaMyCe U TNIIOKOKOPTUKOUI-
HBIX pelienTopoB B rurmmokamrre [108].

IIpe- 1 IPOOMOTUKY MOTYT BJIIMSITh HA YPOBEHB CTE-
POUIHBIX TOPMOHOB M WX OWHAMHKY IIpA CTpPECCE.
VY nroneii IpeOMOTUKU TaJlaKTOOJIUTocaxapuabl CHU-
>KaJIM YPOBEHb KOPTU30J1a B CIIOHE, U3BMEPEHHBIN cpa-
3y mocnue 1pooyxmeHus: [109]. Cxoxue pesyiabTaThl
OBLIM TTOJIYYEHBI Y UCIIBITYeMbIX, IPUHUMABIINX KOM-
OMHMPOBAHHBIN TIperapaT MpoOUOTUKOB U3 Lactoba-
cillus helveticus R0052 w1 Bifidobacterium longum RO175,
npu U3MepeHnn KopTusoia B moue [110]. Eme omHo
HUcclegoBaHue ObUIO MPOBEACHO C MCIOJIb30BaHUEM
O6akrtepuu Bifidobacterium longum 1714, KoTopas pac-
cMaTpuBaeTCsd KakK TICUXOOMOTHK, T.e. NPOOUOTHK,
CIIOCOOHEBIN BIMSTh Ha IOBeAeHUE UM KOTHUTUBHBIC
¢dyakuuu. B cutyanmu crpecca (MCIIBITYeMBIE OITyCKa-
JI PYKHU B JIEASHYIO BOLY) JIIONU, TPUHUMABLINE JAH-
HBII1 TIperapar B TeYSHUE YeThIpeX HeAeb, IT0Ka3alu
MEHBbIIIee yBeIUdeHe KOPTU30JIa B CIIIOHE II0 CpaBHE-
HUIO ¢ HeJledeHbIMHM HcTbITyeMbIMU [111]. B akcriepu-
MEHTe, TIPOBEICHHOM Ha MbIIIax, BBeneHue Bifidobacte-
rium breve CCFM 1025 B TedeHune 5 Hel YMEHBIIAIO M3-
MEHEeHMsI, BbI3BaHHbIE HEIIPEICKa3yeMbIM CTPECCOM:
HOBeASHYECKNE HapYLICHUS, YBEJIMYSHUE YPOBHS
koptukocrepoHa 1 TNFa B kposu, ypoBust IL-1P B
TUIIIIOKAMIIe, U3MEHEHUS IIPOAYKIIMU KOPTUKOTPO-
MUH-PUIU3UHT-(aKTOpa B TUTIOTAJIAMYCE Y SKCIIPECCUU
TE€HOB INIIOKOKOPTUKOMIHBIX PELIEITOPOB B TUIIITOKAMIIC
[112]. bru1o TI0Ka3aHO TaK:Ke, YTO CTPEeCC-MHAYITUPOBAH-
HOE YBeIMYEHME YPOBHSI KOPTUKOCTEPOHA MOXKET OBITh
ocnabaenno BBegeHrneM SCFA [113]. I1pu aToM Hy>kHO
OTMETUTb, YTO CBSI3b MEXIY TUIIOTaIaMO-TUITO(hU3ap-
HO-HAAMOYEYHUKOBOM CUCTEMON M KUILIEYHON MMK-
poOHOTOM HOCUT IOBYHAIIPaBJICHHBIM XapaKTep, II0-
CKOJIbKY CTPECC B CBOIO OUYEpEIb BJIUSIET HAa COCTOSIHUE
U BUAOBOI COCTaB MUKPOOUOTHI, YTO ObLIO BBISIBJICHO
Y B3pOCJIBIX JKMBOTHEIX [ 114, 115] 1 y TOTOMCTBa CTpec-
CHUPOBaHHbBIX caMoK [116].

4) Ilpsimoe eausHue MuKpoOHbIX Memabosumos
Ha HelipoHbl M0O32ea

Eiuie ogHuUM myTeM B3aMMOACHCTBUS KUIIEYHOM
MHUKPOOMOTHI C MO3TOM SIBJISIETCS TIpSAMOE BIIVSTHUE
MUKPOOHBIX METaOOJIUTOB Ha HelpoHbl mMo3ra. K Ta-
KHMM COSTUHEHHSIM MOXHO OTHECTH, B YaCTHOCTH, KO-
poTKoLenoYeuHble XKupHble KUCIOTH (SCFA—anerar,

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U OUIUOJIOTUU

nponuoHat, oytupat u ap. [117]), KoTopbie IIPOU3BO-
ISITCSI MUKPOOHMOTOI B TOJICTOM KHUIIIEYHUKE TIPU Dep-
MEHTAllMM TIMIIEBBIX BOJIOKOH, MPUYEM MMKpOOpra-
HU3MBI Pa3IndaloTCsl MO CIIOCOOHOCTH MPOXYLHPO-
Bath SCFA, a coctaB MUKpOOHMOTHI 3aBUCUT OT TUETHI
[118, 119]. SCFA MoryT HEnocpeACTBEHHO NENCTBO-
BaTh HA HEMPOHEBI, YTO OBUIO IOKA3aHO HAa KYyJIbType
KJIETOK, BBIASJICHHBIX M3 Y3JI0BATOrO TaHIJIMsS Baryca
[120]. Takzke BO3MOXKHO MPsSIMOE, HE OMOCPENOBAaHHOE
BEreTaTUBHOM HEpBHOM cucTeMoii, neiictBue SCFA Ha
xietkn ITHC, mockombKy, monas B KpOBb, OHU MOTYT
B OrpaHUYEHHOM KOJIMYECTBE IIPOHUKATh B MO3T,
BJIMSISI HA aKTUBHOCTD LICHTPaJIbHBIX HelipoHOB [121].
SCFA gBistioTcs TUTaHIAMM PELeIITOPOB, aKTUBUPYE-
MbIX npojudepaTopamu nepokcucom (PPARs) [122],
0 KOTOPBIX peUb IMOMAET HIDKE.

[1I. PELIETITOPbI, AKTUBUPYEMBIE
MMPOJIUDEPATOPOM INEPOKCUCOM,
N UX JIUTAHAbI KAK BOSMOXHBIE
PEI'YJIATOPBI ®OPMUPOBAHNWA
SITUIEINTHUYECKHUX ITPOLUECCOB B MO3TE

Kak yxe 0bUIO cKa3aHO BhIIIE, BAKHYIO POJib B KU-
IIEYHO-MO3TOBbIX B3aUMONEUCTBUSIX M MeXaHU3Max
HENPOITPOTEKTOPHOTO IeHCTBIS MOIU(DUKAITAN KUTIICY -
HOI MMKpoOUOTHI MOTyT urpatb SCFA, KoTopbie SBIsI-
IOTCSl €CTECTBEHHBIMU JIMTAHIAMU PeLIeNITOPOB, aKTUBU -
pyembix TpoiudeparopoM nepokcucom (PPARs).
PPARSs — 310 simepHble TpPaHCKPUITIIMOHHBIE (haKTOPHI,
peTyJIMpYIOLIME SKCIIPECCUIO 1IeJIOTO psiia TeHOB,
y4acTBYIOIIUX B OOMEHE YIJIEBOAOB U JIMITUIOB, B pa3-
BUTUM BOCIAJUTEIBHBIX PeakKlMii U APYTUxX Ipoliec-
cax, BKJIIoUasi KJIeTOUHy0 TuddepeHIIMPOBKY 1 afno-
nTo3 [123—125].

CewmeiictBo PPARs BximiouaeT Tpu THUIIa peleIITO-
poB: PPARa, PPAR /6 u PPARY [126], koTopbie OT-
JINYAIOTCS APYT OT IpyTa MO0 pacipeaeIeHUIO B TKAHSIX,
HEKOTOPOM CreuM(pUIHOCTH JUTaHAOB U (PU3UOJIOTU-
yecknx ¢pyHkuwmii [ 127]. Okcnpeccust PPARS BeIsiBIeHa B
Pa3IMYHBIX KJIETKaX OpraHru3Ma, BKIoYask KMIIEYHUK U
Mo3r. B kiieTkax HepBHOI1 cucTeMbl OHa OOHapy>KeHa y
pa3HBIX OMOJIOTMYECKNX BUIOB:. KpbIC [128], MbIieil n
yenoBeka [129]. PPARs oOHapyxXeHBbI B HeiipoHax
[130—133], onmuronenapoumTax [133, 134], Mukporinum
[135] n acTtpoumTax [136, 137]. IIpu aTOM OTMEUYaeTcs
peruoHayibHas crieMpuIHOCTh 3Kcnpeccuu PPARQL,
PPARY u PPAR /8 B Mo3sre [128]. B yactHOCTH, 9KC-
npeccust PPARYnoBbllIeHa B TaKMX 00J1aCTSIX, KAK KO-
pa, oOOHSTEIbHBIM OYTOpOK, siIpa TajJaMmyca U peTUKY-
JsIpHasa popmany [ 128].

PPARSs nipeacTaBisiioT 00JIbIION MHTEpEeC KaK OOUH
M3 OCHOBHBIX MHTEeP(dEicOB B3aUMOIECTBUS KUIIIEY-
HOI MUKPOOMOTHI U LICHTPAJILHBIX PETYJISITOPHBIX CH-
cTeM opraHusMa (puc. 1).

IMpexne Bcero, BaXKHO OTMETUTb BBICOKYIO CTEIEHb
9KCIPECCUHU PELIeNTOPOB KakK B KUIIIEYHUKE, TaK U B TO-
noBHOM Mo3re [127]. Kpome Toro, Kak ObITIO CKa3aHO BEI-
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Limbic system

Cerebral cortex
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[ Solitary nucleus ]

Serotonin
Neurotensin
CCK GLP-1
GIP PYY

Einteroendocrine cel}

[ Colonocyte ]

Vagal ganglia

Serotonin
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Puc. 1. Cxema OCHOBHBIX ITyTeil OCH KUILIEYUHUK—MO3T B YCIIOBUSIX 3MuienToreHe3a u pojib PPARs B Hux. | — HEepBHO-IIPOBOIHM -
KOBBIN TyTh; 11 — mMmyHHBIN nyTh; 111 — HefiposHIOKPUHHEIN NyTh; IV — mipsimoii MeTabomuTHEBIN MyTh; SCFA — KOpoTKolIeIo-
geuHble XupHbIe KucoThl; CCK — xonenucroknauH; GLP-1 — rmokorononono6Hs1i nentu- 1; GIP — rimoko303aBUCUMBIii MTH-
cynmuHoTponHblit nonumnentun; PYY — nentua YY; IL-1 — untepneiikun 1; IL-6 — untepieiikun 6; IL-17 — uHTepiaeiKuH
17; TNFa — dakrop Hekposa omyxonu 0; PPARs — petientopsl, akTHBUpYEMbIe TIEPOKCUCOMHBIM TTPOIM(hEepaTopoM.

me [123], PPARs moryr ObITh aktmBHUpoBaHBl SCFA
MMKPOOMOTHI KUIIIEYHUKA, TPUUYEM KaK B KUIIIEUHUKE,
TaK U B rofoBHOM Mo3re. PPARS Takke MOTyT UTpath Cy-
IIECTBEHHYIO POJIb B OPraHM3alluy HEPBHO-IIPOBOTHM-
KOBOTI'O MYTU KMILIEYHO-MO3TOBBIX B3aMMONCHCTBUIA Ha
BCEX YPOBHSIX: OKOHYaHUM addepeHTHBIX BOJOKOH B
KMIIIEYHUKe, TTeprudeprnIecKIX TaHTJIMEB Baryca, sapa
COJIMTApHOIO TPaKTa 1 €T0 MPOEKIINii B pa3IMYHbBIX 00-
nactax mosra. Tak, aktuBauusg B KuiiedHuke PPARo
SHIOTEHHBIM aroHUCTOM  OJICOMJI3TAHOJIAMWHOM
OPUBOIUT K U3MEHEHUSIM B YPOBHE DKCIIPECCHUU Pe-
LEeTITOPOB noaMUHa B CTpUATyMe TOJIBKO B YCJIOBU -
sIX MHTaKTHOrO Baryca [ 138], uTo yka3bIBaeT Ha BOBJIe-
yeHHocTh PPARO B perynsiiiuio akTuBHOCTH adde-
PEHTHBIX BOJIOKOH Oy:Kmaromiero Hepsa. JlokasaHo,
yto sKcrnpeccuss PPARY B HuXHeM raHriaum saryca
cBsI3aHa ¢ xapaktepoM nutanus [139]. ITokazaHo Tak-
Ke, 9TO CTUMYJISIINS OIy>KIaloIIero HepBa IIocjie MO-
NeTUPOBaHUST UIIEMUYECKOTO UHCYIbTa ¥ KPbIC YBe-
nnyusaeT akcnpeccuio PPARY B nepudokanbHbIX 00-
nactax Kopsl [ 140]. DTu maHHBIE YKa3bIBAIOT HAa TO, YTO

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUN

MHUKpobOnoTa 3a cueT aktuBaumst PPARs MoxxeT momy-
JIAPOBATh AKTUBHOCTH addepeHTOB OYKIAIOIIETo
HepBa, YTO, YUMTHIBAS JOKa3aHHYIO 3(P(hEeKTUBHOCTh
VNS-Tepanuu, MOXET CKa3bIBaThCSl Ha 3IUJICIITOre-
Hesze. Bmecte ¢ tTem PPARs Morytr peryiupoBaTh
CUHTE3 KUIIEYHBIX MENTUAO0B, MPEANOJIOXUTEIHHO
BOBJICUCHHEBIX B ITaTOT¢HE3 BIMJICIICUU, MOCKOJIbKY
MOKa3aHo, YTO YBeJIMYEeHME CUHTE3a 1 BEICBOOOXKIE -
Hre GLP-1 u PYY MoXxeT nmponcxoauTh nomd AeiiCTBU -
eMm SCFA, BoeimensgeMbrx Mukpoomotoit [103—104].
Brrgsieno takke, uyto BeigesieHne GLP-1 B kumeunu-
Ke ctumynupyercsi aronuctamu PPARB/S [141]. Ha-
KOHel, Humuue skcrpeccuu PPARY B runoranamyce,
runoduse U HaAImoYeYHUKaX U ee yBeJIMUYeHE B MOJIe-
au uMMmyHHoro ctpecca (JITIC-uHayLupoBaHHOM JIM-
xopanku) [142] yka3bIBalOT Ha BO3MOXHYIO BOBJICUEH-
Hoctb PPARs B crpecc-moaynupytomue 3¢ deKTs
MUKPOOMOTHI KMIIIEYHUKA, B TOM YUCJIE, IIPU SIIUJIST -
CUM.
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Bonbioii nHTEepec npeacTaBisieT TOT (hakT, UToO aK-
TuBauust PPARS mpuBoIuT K IMogaBiIeHUIO BOCITAJIN-
TeAbHBIX TIpolieccoB [143] — BaxkHOTO MaTodu3noJIo-
TMYEeCKOro MexaHu3ma smmiencun [144]. CBugerens-
cTBO TOTO, YTO0 PPARS urpator ponb B BOCITaJlcHUM,
ObLIIO MPOAEMOHCTPUPOBAHO HA MBIIIAX, HOKAYTHBIX
no reHy PPARo. Makpodary 3TUX MbIlIei 1eMOH-
CTPUPYIOT TTOBBIIIEHHBI OTBET Ha JEHACTBUE MPOBOC-
MaJIUTEAbHBIX CTUMYIOB [145]. Jluranm-wuHIyLAPO-
BaHHag akTtuBauusi PPARo u PPARY unrubupyer
MPOAYKIIMIO MHOTMX MEAMATOPOB BocTalieHUsl (Mpo-
BOCHTAJIMTENBbHBIX IMTOKNHOB IL-1, 1L-6, TNF-o u
JIpYyTUX) B MMMYHHBIX M MHBIX KJIE€TKaX OpraHu3Ma
[146], Bxintouast Mukporiauio [147] u actpouurtsl [148].
Ot 3P HeKTH MOTYT OBITh OTIOCPEIOBAHBI UepPE3 MHIU -
OMpOBaHME BKCIPECCUN MPOBOCHATUTEIBHBIX T€HOB, B
vactHoct, NF-xkB 1 AP-1 [149]. C npyroii CTOpoOHBHI,
akTuBals PPARO mpuBoauT K yCUIEHUIO 3KCTIPECCUM
reHa MPOTUBOBOCIIAJIIMTENILHOTO IIUTOKMHA — ecTe-
CTBEHHOTO aHTaroHmcra peuernropo IL-1 (IL-1ra)
[150], cmocobGHOrO 0Cc1adITh pa3BUTUE CYIOPOT U CO-
MYTCTBYIOLIMX HApyIIeHW TMOBEASHUS TIPpU SMUJIen-
cuu [71].

Eme onHUM BO3MOXHBIM MEXaHU3MOM Y4acTUs
PPARS B ammmiienitoreHe3e MOXKET OBITh X BEPOSITHOE
BJIMSIHME HAa YPOBEHb INIyTaMaTa B CMUHAIITUYECKOI 111e-
Jam: ObUTO Moka3aHo, uto PPARY ycunuBaer nponyk-
LI1IO acCTPOINIMAIBLHOrO TpaHcIopTepa rryramara GLT-1
(EAAT?2) [151], HeoOxoauMoro Ay yaajdeHUsl TiyTa-
MaTa U3 CUMHAITUYeCKON 1IeJH.

HeiiponporekropHoe neiictBue aronucros PPARY
ObLIO MOKa3aHO B MOJIEN OCTPbIX CyI0POT, MHAYLIUPO-
BaHHBIX TIEHTWJICHTETPa3oJioM [147] 1 B XpOHMYECKOM
JIMTAMN -TTWJIOKaPITMHOBOM MOAEIN BUCOYHOM SMUJIETICUU
[153—155]. B yacTHOCTH, OBLIO BBISIBIIEHO, YTO MCIOJIb-
3oBaHue aroHucra PPARY pocurnvrasoHa B IMTUI-IIU-
JIOKaQpIWHOBOU MOJEJIM SMWIESTICUH TIPEeI0TBpallaeT KO-
THUTUBHbBIN Ne(UIINT, aKTUBALIUIO aCTPOLIMTOB U pas-
BUTHE CITOHTAHHBIX PEUMINBUPYIOIINX cygopor [153,
154], cH1XaeT BOCTIaTUTENbHYIO PeaKI[AI0 MUKPOTJIUUA
[155, 156], yMeHbIIaeT OKCUOATUBHEIN cTpecc [155],
WHTUOUPYET BOCTIAJIMTEbHbBIE PEAKIIMU B TUTITIOKAMIIE
[155] u nmomaBnsier NMDA-onocpeaoBaHHbIE 3MUJICTI-
TrdopMHEIe paspsanl [157]. Takke nokaszaHo, 4To de-
HOoubOpar 1 6e3adpudpart, aronnctel PPARO, miposBirst-
IOT TIPOTUBOCYAOPOXKHBIE CBOMCTBA B MEHTWICHTEPA30-
JIOBOM Y INTUI-TIMJIOKApIMHOBOM Moetsax [ 158, 159].

OTU faHHBIE TO3BOJISIIOT pacCMaTPUBATh aTOHUCTHI
PPAR kak mepcrieKTMBHbBIE IperapaThl IS JICYSHUS
(bapMaKope3uCTeHTHOM SMUIETICUM.

SAKJIIOYEHHME

HecMoTpss Ha akTUBHO IIPOBOIMMEIE HCCJIEIOBa-
HUSI, 3HAYUTEJIbHASI YaCTh OOJIbHBIX SITUIIETICUET cTpa-
naeT (papMaKoOpe3UCTEHTHEIMU (popMaMU 3a00JIeBaHMSI.
O1ny61uKoBaHHEBIE JaHHbIE YKa3bIBAalOT Ha BO3MOX-
HYIO BOBJIEUEHHOCTh KUIIIEYHO-MO3TOBBIX B3aMOIEi -

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U OUIUOJIOTUU

3YBAPEBA, MEJIMK-KACYMOB

CTBUII B MOIYJISILMIO BSIuienToreHe3a. IlosBismiorcs
JTaHHBIE O HEMPOITPOTEKTOPHBIX CBOMCTBaX KOHKPETHBIX
Ipo- W MNPEeOMOTUKOB B PEryJsSLMU SIUJISHTAYECKUX
npoieccoB. CUCTEMaTU3NPYIOTCSI JaHHBIE O ITyTSIX U Me-
XaHW3Max, OITOCPEIYIONINX BAUSTHUE KUIIIEYHOI MUKPO-
OMoThl Ha MO3T. B pamkax naHHOI1 TIpo0JIeMbl OTHUM U3
HauOoJjiee IIEPCHEKTUBHBIX HAIIpaBJICHUI SIBIISIETCS
HMCCIIeIOBaHNE CBOMCTB JUTAHIOB PEIIENITOPOB, aKTH -
BUPYEMBIX IpoJiidepaTopoM mepokcucoM. biaromgaps
CBOMM IPOTUBOBOCIAJIUTEIFHBIM 1 HEMPOIIPOTEKTOP-
HBIM cBoiicTBaM PPARS MOTyT OBITh TTOTEHIIMAIBHBI -
MU TeparieBTUYECKUMU MUILIEHSIMU JIJIST JISUSHUST DITH -
nericun [160], a UX 3KCIIpeccHs B OpraHax U TKaHSIX
yKa3bIBaeT Ha BO3MOXXHYIO BOBJICUEHHOCTh B peaii3a-
IIMI0 KMIIEYHO-MO3TOBBIX B3aMMOAEHCTBUII, B TOM
4yuclie, B YCIOBUSIX SIICIITOrEHE3a.

ITpu 5TOM psiz1 aKTyaTbHBIX BOIIPOCOB B 3TOM HaIlpaB-
JICHUU OCTaeTcsl HepellleHHbIM. B 4yacTHOCTH, OCHOBHBIE
9KCMEPUMEHTAIbHBIE UCCIIENOBAHNS B MOJESIX SMUJIET-
CHUU BBITIOJIHEHBI ¢ TIpuMeHeHreM aronuctoB PPARa u
PPARY, Ho neiictBue aronuctoB PPARB/S Ha mpouec-
Chl MWIENITOTEHE3a OCTAETCId MAJIOU3YYEHHBIM. B nu-
TepaType NMPpakTUYeCKU OTCYTCTBYIOT JaHHbIE O IWHAa-
muke akcnpeccuu reHoB PPARo, PPARY u PPARB/d
B KJIETKaX HEPBHOI CUCTEMBI B XOJI¢ SMUJIENTOreHe3a.
AHaJIOTUYHO, HAKOIJIEHO HENOCTATOYHO NaHHBIX 00
skcnpeccun PPARs B ToicToM KuiieyHKe 1 repude-
pUYECKOI HEPBHOM cUCTeMe MPY MPUMEHEHU U UX aro-
HUCTOB, MOAMMUKALIUUN KHUIIEUYHON MHUKPOOUOTHI, a
TakXe B YCJIOBUSX STUJIETITOTeHEe3a.

IToHruMaHue JaHHBIX BOIPOCOB HEOOXOAUMO IS
pa3paboTku 3hGhEKTUBHBIX CXEM TEPATTUM STWISTICUU U
CYJIOPOKHBIX COCTOSIHUI, B CBSI3W C YEM OHU JOJIKHBI
OBITH pa3pellIeHbl B XO/Ie NaAJIbHEUIITNX UCCIeTOBAaHUIA.

NCTOYHUKHN ®OMTHAHCHUPOBAHHWSA

[MTonnepxxaHo PO®U, rpant Ne 20-515-00020 u BPD-
®U, rpant Ne M20P-328.

KOH®JIMUKT MHTEPECOB

ABTOpBI IE€KJIAPUPYIOT OTCYTCTBUE SIBHBIX M MOTEHIIU-
aJIbHBIX KOH(MJIUKTOB UHTEPECOB, CBSI3aHHBIX C MTyOJIMKALIY-
eil JaHHOM CcTaThu.

BKIJIAJL ABTOPOB

O.E. 3ybapeBa — nmoarotroBka Tekcra ob3opa, T.b. Me-
nuk-KacymoB — umest paboThbl, yyacTve B TTIOATOTOBKE TEK-
cra o63opa (pasnensl 11-1, 11-3), pucyHok, pe3oMe.
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A large proportion of patients with epilepsy suffer from pharmacoresistant forms of the disease, and this makes
the search for new treatments urgent. The possible role of gut-brain interactions in the pathogenesis of epilepsy
is widely discussed. Recent experimental and clinical studies show a correlation between the balance of gut mi-
crobiota and the severity of epileptogenesis. Various methods to modify the microbiota composition demonstrate
its significant impact on the clinical course of epilepsy. Nevertheless, the question remains open as to the basic
receptor element of the gut-brain axis, a sort of an interface between the gut microorganisms and the body’s reg-
ulatory systems.

This review aims to analyze the pathways and levels of gut microbiota involvement in the pathogenesis and sano-
genesis of epilepsy. Among these pathways, the neural, metabolic, immune, and endocrine pathways are distin-
guished. Analysis of the data obtained to date shows a significant role for peroxisome proliferator-activated re-
ceptors (PPARs) in these processes. The expression of these receptors in the main structures of the gut-brain axis,
the presence of their ligands among the metabolites of microbiota, as well as anticonvulsant and/or neuroprotec-
tive activities described for some PPAR agonists, allow a hypothesis to be proposed on the role of PPARSs as the
above-mentioned signaling interface in the gut-brain axis. Separate attention is paid to the therapeutic potential
of PPAR agonists in epilepsy treatment.

Keywords: epilepsy, PPARs, gut-brain axis, gut microbiota, vagus nerve, gut hormones
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