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PE3IOME

B Hacrosimee Bpemst GOABLION MHTEPEC MPEACTABASET POAb MUKPOGHOTHI B TATOTEHE3€ PA3AMYHBIX GOAe3HEI,
a TaKXe ee AMATHOCTIYECKMI M TepameBTideckuil morennuai. boaesns [TapkuucoHa — HelipoAereHepaTHBHOE
3a6oAeBaHye, AASL KOTOPOTO GBIAO MOKA33HO M3MEHEHME COCTABA KUIIEYHON MUKPOOGMOTBI B CPABHEHUM CO
3AOPOBBIM KOHTPOAEM.

IJeAb AQHHOTO MCCAEAOBaHMS — CPABHUTEABHAS XapAKTEPUCTVKA KHMIIEYHON MUKPOGHOTHI AL C GOAE3HDBIO
[TapruHCOHA M APYTVMI HEBPOAOTHYECKIMI 3a60A€BAHNMAMH, BRAIOYASL HAMOTIATIHYECKYIO CEMENHYI0 AUCTOHMIO,
3CCEHIMAABHBI TPEMOp, PACCEAHHBIA CKAEPO3, MHOKECTBEHHYIO CUCTEMHYIO aTPO(UIO AAL OIpeAeACHNUT MU-
KPOOUOTHYECKOTO AaHAA(TA, XapPaKTEPHOTO MMEHHO AAS Goresnu [TapruscoHa.

Marepuar u MeToAsl. B nccaeposarne Gbian BrAIOYEHB! 93 mammenta ¢ Anarso3om 6oaesun Ilapruncona n
33 mammenta ¢ MHBIMY HEBPOAOTHYECKMMN 3a60AeBaHMAMI. AAS KaXKAOTO MAIMEHTA IPOBEACHO (U3MKAABHOE
obcaeposane u cobparsl 06pasipl hexaanit. Onpepererne cocTaBa MUKPOOUOTHI TPOBOAMAACH CEKBEHUPOBA-
Hyem 6akrepuaabubix reros 165 pPHK ¢ mocaeayromym 6nonHbOpMATHIECKNM 1 CTATHCTHYECKUM aHAAU3OM.

Pesyabratel. [Ipu cpaBHMTEABHOM aHAAM3e COCTABA MUKPOGUOTHI ObIAM HAMAEHBI 3HAYMMBIE pasandus. Mu-
Kpo6uoTa Kumeyrnka Ang ¢ 60ae3nbio [TapkuHCOHA XapaKTepH30BaAACh YBEAMUEHMEM COACPIKAHMS GaKTepuit
supoB Desulfovibrio piger, Lactobacillus mucosae, Yokenella regensburgei, Alistipes indistinctus, Oscillospira
capillosus, Clostridium bolteae, Soleaferrea massiliensis, Butyricimonas virosa, Dorea massiliensis, Victivallis
vadensis. Y AMI C APYTMMM HEBPOAOTHMUECKMMM 3ab0AeBaHMSIMM TpeobAaparm Gakrepun popos Blautia,
Intestinibacter, Coprococcus w Bupos Amnoxystipes fissicatena, Fusobacterium periodonticum, Gemmiger
formicilis, Papillibacter cinnamivorans, Roseburia faecis, Lachnoclostridium indolis, Clostridium populeti,
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Clostridium tertium, Roseburia intestinalis, Eubacterium desmolans, Eubacterium cylindroides, Clostridium
clariflavum, Eubacterium eligens, Coprococcus eutactus, Intestinibacter bartlettii.

BriBoabr. Muxpo6uora kumednyka 1npu 6oresuy ITapkuHCOHa OTAMYAETCA MO TAKCOHOMUYECKOMY PasHO-
06pasuio 1 6aKTepUarbHOMY COCTABY OT MUKPOOMOTHI NALMEHTOB C APYIMMU HEBPOAOTMIECKMMI 3a00AeBaAHN-
AMI, B TOM YMCAE HEHPOBOCIAAMTEABHBIMU ¥ HEMPOAETEHE PATUBHBIMIL.

KaroueBble cAoBa: KumeyHas Mukpo6uora, 6oresus IlapkuHcoHa, HeBpoAOTIdECKHe 3a00AEBAHNS, pacce-

SHHBII CKA€pPO3, cexBernposanne 16S pPHK.

BBEAEHUE

B macrosmee Bpemsa OGOABLION WMHTEpEC IpPEA-
CTaBAAET POAb CUMOMOTHYECKUX MUKPOOPraHM3MOB,
HAaCeAfIOmMX KUUIEYHUK 4YeAOBEKa, B ITUOAOTUU U
natoreHesde pasAndHbIx Gore3Hei. Mukpo6uora sB-
AfeTCA CAOSKHOOPTAHM30BAHHON AVHAMMUYECKON CU-
CTeMOJ, aKTMBHO BOBACYEHHOMN B pa3AMdHbIe (HU3NO-
AOTMYECKMUe IPOLECChl, IPOTeKalliue B OpraHuame.
Oma yuyacTByeT B nuieBapeHMy, CTUMYASALMN U IOA-
ACp>KaHUM Ha AOAKHOM (YHKIMOHAABHOM YpPOBHE
MMMYHHOJ CHUCTEMbl, CHHTe3e BUTAMMHOB, MEAMa-
TOPOB U GMOAOTMYECKM AKTUBHBIX BEIECTB, TaKMX
KaKk agerar u OyTupar, a TakKe B 3alIUTE MaKpO-
opraHmsmMa OT KOAOHM3aIuy HECBOJCTBEHHON eMy
mukrpodaropoit [1]. CoraacHo KoHUemumm «OCh —
KUIIEYHNK — MO3T», MUKPOOMOTA TakKe CIOCOOHA
BMEIMBATECA B PabOTy HEPBHON CHUCTEMBI Kak Ha
AOKAaABHOM YPOBHE, TaK U Ha CUCTEMHOM, BIIAOTb AO
BAMAHMA Ha KOTHUTMBHbIE DYHKIuHU YeroBeka [2, 3].
AxTyaapHBIM HallpaBAEHMEM SABAAETCSA MCCAEAOBAHME
MUKPOGHOTHI YeAOBEKa Iy 3a60AEBAHUAX HEPBHOI
CUCTEMbI, B 4aCTHOCTM IIpM HeNpOAeTeHepaTUBHOMN
natororuu [4]. Boaesns [lapruncona aBaserca oa-
HMM M3 CaMbIX 4YaCThIX HEJPOAETeHePaTMBHBIX 3a-
6oAeBaHMit, yCTyNasA MO PACIPOCTPAHEHHOCTH AMIIb
6oae3un Aabureitmepa [3], m mpeacraBaser co6oi
3HAYUTEABHYIO MEAMKO-COLMAABHYIO M 3KOHOMMYE-
ckyo mpobaemy [6]. Baaropaps passuteim KOMIEH-
CaTOpPHBIM MEXaHM3MaM T'OAOBHOI'O MO3ra, AaHHOE
3a60AeBaHMe XapaKTepu3yeTcs AAUTEABHBIM IIePUO-
AOM 6eCCHMIITOMHOTO TeYeHMs, B PE3yAbTATE Y€Tro K
MOMEHTY KAMHMYECKOTO Ae6I0Ta M HayaAy AedeHWs
noru6aor A0 90% AodaMuHEPrHIECKUX HENPOHOB,
9TO B GOABIIMHCTBE CAYYa€B OCTaBASET BO3MOXK-
HOCTb IIPOBEACHMUS AMIND 3aMECTUTEABHON Tepamui.
VunreiBas 910, 6OABIIOE 3HAYEHME NpuoOpPeTaeT
IIOMCK BO3MOJKHBIX NIATOTEHETUYECKUX MEXaHU3MOB,
Aekamux B ocHOBe Goae3nu Ilapkmucona, u 6mo-
MapKepoB, IO3BOAAIONIMX IPOBOAMUTH €€ PaHHIO
AMarHOCTHKY.

Panee 6p110 moKa3aHo, 9TO KMIIEYHAST MUKPOOUO-
Ta manueHToB ¢ 6oae3Hbi0 [lapkuHcoHa oTAMdaercs

OT MMKPOGUOTHI 3A0POBBIX AOHOPOB II0 TAKCOHOMM-
geckoMy coctaBy. OTMed4eHO, 4YTO M3MEHEHMEe KOM-
MO3UIMM MUKPOOUOTHI MOTEHIMAABHO MO3KET OBITh
MCIIOAB30BAaHO AASL AmarHocTuky [7, 8]. Oanako Ha
HACTOAIIVY MOMEHT He M3BECTHO, CIeludUIHbl AU
AaHHble M3MeHeHus AAf 6oaesun [TapruHcoHa, Man
5Ke CXOJKMe HapYLIeHNSA B COCTaBe MUKPOOMOTHI Ha-
OAIOAAIOTCS ¥ IPYU APYTUX HEBPOAOTMYECKMX 3260-
AeBannax. ITouck murpo6uotnyeckoro ranamadra,
XapakTepHOTO MMEHHO AAf Goaesum IlapkumucoHa,
IIO3BOAMT YTOYHMUTD KaK AMaTHOCTUYECKMI NOTEHIIN-
aA MMKPOOMOTHI, TaK M MOAYYUTH HOBYIO MH(pOpPMa-
IMI0 O MaToTeHe3e AAHHOTO 3a60AeBaHNUA.

MATEPUANT U METO/ADbI

B nccaepoBanme Gpiam BRAOYEHB 93 mammeHTta ¢
IIOATBEP>KAEHHBIM KAMHUYECKUM AMATHO30M GOAE3HM
ITapkuncona u 33 mammeHTta ¢ MHBIMY HEBPOAOTHUE-
CKMMM 3a60AeBaHMAMM. B rpynmy mHOM HEBPOAOTH-
9eCcKOJ [IaTOAOTMM BOUIAM: IATh NALMEHTOB C AMa-
THO30M <«MAMONATHYECKas ceMeifHas AMCTOHMA», 10
MalUEeHTOB C AMATHO30M &3CCEHIMAABHBIN TPEMOP »,
15 nanueHTOB C AMATHO30M «PACCESHHBIN CKAEPO3» U
10 OAHOMY HAIMEeHTY C AMarHO3aMy «MHO>KECTBEHHAA
cucTeMHass arpodus», «AEMEHIMA C TeAbLjAMM
AeBu» ym «OCTpBII pacCesHHBIT IHIEDANOMUEANT Y.
Arst kaskpOTO manyeHTa HpoBeAeHO (UBMKAABHOE U
HEBPOAOTMYECKOE O006CAeAOBaHME, COOpaH aHaMHE3
SKU3HM M TOAY4YeH Gromarepmar — o6pasipl Kaaa.

Beinerenne AHK mpoBoamaoch B COOTBETCTBUM
¢ ommucannon meropukon [9]. Iloaroroska 6uGAM-
OTeK ¥ AMIAMKOHHOE CEeKBEHMPOBAaHME MapKepHO-
ro BapuabGeapHoro ydacrka V3—V4 GakrepmaibHbIX
reroB 16S pPHK nposoamaocs na npubope MiSeq
(Illumina, CIITA) coraacHO CTaHAAPTHOMY MPOTOKO-
AY IPOU3BOAUTEAS.

OuapTpanusa IpoOYTEHMI O KAYeCTBY M UX Tak-
coHOMMYECKas KAaccuduranus IPOBEAEHBI C TOMO-
uwpio nporpammuoro obecnevennss QIIME Bepcun
1.9.1 [10]. Arst 6oree TOYHOTO OMPEAEAEHUS TAKCO-
HOMMYECKON NPUHAAAESKHOCTM HPOYTEHMI IpuMe-
HAACH MOAXOA, BKAIOYAOWNiL B ce6s MCIIOAB30BaHNE
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ABYX TakCOHOMMYeckux 6a3 pAannbix. Ha mepsom
aTame KOMaHAOM pick rep set.py ocyuiecTBASA-
ca moAGop pedepercHOro Habopa OmeparuoOHHbIX
rakcoHommdeckux eamunyy (OTE) 6axkrepmit Ha oc-
HOBaHMM CPABHEHVS HOAYYEHHBIX IPOYTEHMII T€HOB
16S pPHK c 6a3oi pannbix GreenGenes Bepceun 13.5
[11]. Ha Bropom arame komaHAOjf assign_taxonomy.
py ¢ ucnoasp3oBanyeM airoputma RDP nposoauaocs
OIpeAeACH)ME TaKCOHOMMYECKOM IPMHAAAECSKHOCTH
Aanubix OTE Ha ocHOBe crenmain3upoBaHHOM 6a3bl
AAHHBIX KUIIEYHON MUKpo6uoTsl yeroseka HITdb,
kotopasa coaepxkutr uHpopmammio o ciasu OTE c
OAvRammuMyu KyAbTuBMpyembiMu Bupamu [12]. Ta-
KO} IOAXOA IO3BOAMA OCYIIECTBUTh Kak Goaee
TOYHYI0O TAKCOHOMMYECKYIO KAACCUDUKALMIO MIU-
KPOOMOTHI, TaK ¥ COXPaHMA BO3MOKHOCTb NPeACKa-
3aHMA (YHKIMOHAABHON AKTMBHOCTYM METareHOMOB
GOABHBIX.

Orenka - u B-pa3Hoo6pasus IPOBOAMAACH C HC-
noAb3oBaHueM nporpammuoro obecnevenns QIIME.
Ars onenku a-pazHoo6pasusa (TaKCOHOMMYECKOTO
6orarcTBa cOOOIIECTB KUIIEYHBIX GAKTepPuif) IPOBO-
AMAOCH IpOpesKuBaHue 06pasnos A0 YpoBHA 06pas-
a C MUHMMAABHBIM yncaom npourenuit (3 400 mpo-
yTeHnit/ 06pasel) ¢ MOCAEAYIOUIMM TMOACYETOM TaK-
COHOMMYECKMX MHAEKCOB pa3Hoobpasus chaol,
Shannon, PD whole tree u observed OTUs B wnc-
CAeAyeMBIX TPyIIax ¥ CpaBHEHMEM MHAEKCOB C JC-
[IOAB30BAHMEM HelapaMeTPUIecKoro t-tecra Yaaua.
Pesyabrar mpeacTaBAeH B BuAE CPEAHETO 3HAYEHMUT
M n cranpaprHOrO OTKAOHeHM:A m. OueHka B-pas-
HOOOpa3ua (Mepbl MONAaPHBIX Pa3AUYMI MEKAY CO-
obujecTBaMy KMINEYHBIX OakTepuit) OPOBOAMAACDH
C JMCIIOAb30BAaHMEM aHAAM3a TAABHBIX KOOPAMHAT
(PCoA) mpu pacuere merpuxu weighted Unifrac u
HOpMaAM3aluy AAHHBIX C MCIOAB30BAHMEM aATO-
purma CSS [13]. Aasm ompepereHus AOCTOBEPHO-
CTM NONapHOTO PasAn4MsA COOOIIECTB IO COCTABY
MMKPOOMOTHI M BKAAAA MCCAEAYEMbBIX 3a60AEBaHMI
B AAHHOE pa3AMuMe MCIOAB30BAACA HemapameTpu-
geckuit Amcnepcuonusit anaans (pyukuusa Adonis
nakera vegan a3pika R) u MRPP (Multi-response
permutation procedure, mporneAypa IepecTaHOBKM
C aHaAM30M MHOJKECTBEHHOTO OTKAMKA) C OLEHKOI
AocroseprocTy mpu 9 999 nmepecraHoBkax.

Arst onpepeneHNs pa3AMuMil B TAKCOHOMMUYECKOI
KOMIIO3UIMM MUKPOGUOTHI MUKPOOPTAHU3MBI C HU3-
KOJ IIPeACTaBAEHHOCTHIO, NPICYTCTBOBABIINME Me-
nee yem B 20 o6pasnax, MCKAIOYAAUCH, TIOCAE YETO
IPOBOAMAACH HOPMAaAM3anusa AAHHBIX C MCIOAB30-
BaHueM aaroputma CSS. 3arem moayuennsie OTE
arpernpoBaau Ha ypoBHe popoB u BupoB. Te OTE,
AAS KOTOPBIX B KaueCTBe BMAOBOT'O HAaMMEHOBAHMA B
6aze HITdb 6bir0 npuBepeHo Ha3BaHue GAvKaiie-

rO KYABTMBMPYEMOTO BMAQ, CYMTAAUCH OAKTEPUAMU
AanHOro Bupa. OmpeapeseHye CTAaTHCTMYECKUX DPas-
AMYMI B IPEACTaBAEHHOCTH GaKTePUAABHBIX TaKCO-
HOB 1 OTE nmpoBoAMAOCH C MCIIOAB30BAHMEM aATO-
purma glm nakera stats u aaropurma fitZig nakera
metagenomeSeq s3bika R mpu ydere BAMAHMA BO3-
pacra Ha COCTaB KMUIEYHON MUKPOOMOTHL. AAd yuera
BAMAHMA BO3pacTa Ha cocTaB (AOPBI K CTATUCTHUC-
ckuM MoAersm glm u fitZig mapsAAy ¢ mepemeHHO
«crartyc mo 3a6oaeBaHMIO» AOGAaBASAACH KOBapuara
«Bo3pacT». Pasanmuma B mpepcraBaeHHOCTH GakTe-
pWIt CYMTAAUCH AOCTOBEPHBIMY U HE 3aBUCALUMY OT
BO3pacTa NaLyueHTa, eCAM KoBapuara «BO3pacT» He
BKAIOYAAaCh CTATUCTHIECKM AOCTOBEPHO B MOAEAB
AAf AarHOM Gakrepun (p = 0,05). IIpn aocrosep-
HOM BKAIOYEHUV B MOAEAb IIEPEMEHHON «CTaTyC IO
3aboneBaHMIO» AAS AaHHOM OGakrepun (p < 0,05).
ITonpaBka Ha MHO>KECTBEHHBIE CPABHEHMUS IIPOBOAM-
Aach o meToAy benaskamuun —Xox6epra, pazanausd
CYMTAAMCh AOCTOBepHbIMM Hpy 3HadeHun p < 0,05
IIOCA€ TIPYMEHEHNA MOIPaBKU.

PE3Y/IbTATbI

Meanana Bo3pacra namueHToB ¢ 60ae3Hbio Ilap-
KMHCOHA, BKAIOYEHHBIX B MCCAEAOBaHME, COCTaBMAA
69 [64; 76] Aer, AMI} C MHOV HEBPOAOTMYECKON Ia-
tororuent — 58 [38; 66] aer. Beuay cratmctuiecku
AOCTOBEPHBIX Pa3ANYMIL B BO3pACTe MEKAY Ipynnamu
6oabubix (W = 2407; p < 0,001) npoBeaeHa oneHka
BKAAAa BO3pacTa B BapuaGeAbHOCTb MUKPOOUOTHI
PV OMOIIY HEMAPaMETPUIECKOTO AUCTIEPCHOHHOTO
aHaam3a npu 9 999 nepecranoskax. OTmedeHo, 4TO
BO3PAaCT BHOCHUT BKAaA B BapuaGeAbHOCTh COCTaBa
kumeynoit daopsr (R? = 0,02; p = 0,01), moaromy
Hp]/[ HpOBeAeHI/H/I CTAaTUCTUYECKUX paC“IeTOB Y9IUTBI-
BaAOCh BAUSHME BO3pACTa.

O6mee koamdectBo kaaccupuumposanusix OTE
cocraBuro 6 688 441, cpepaHee 3HAYeHHUE POYTEHMUN
Ha o6pasen 33 083 = 26 364 (MunumarpHoe 3 420
u MakcumaabHoe 162 191 mpourenwmii/o6pasern) Ao
IpUMeHEeHUsA (QUABTPALMU HU3KO IPEACTABACHHBIX
OTE o6axkrepuit. I[Ipeobraparomue popa MUKPOOP-
rauu3moB (B cymme 90% oOT cocraBa merareHoMa)
ykasanbl Ha puc. 1. Hauboaee yacro Bcrpevaromu-
MMUCS POAAMM B MUKPOOMOTE KMIUIEYHUKA TIPU GOAE3-
uu Ilapruncona asasiorcsa Faecalibacterium (8,09 =
4,32)%, Eubacterium (7,28 = 1,79)%, Bacteroides
(6,75 = 3,27)%, Clostridium (6,72 = 2,80)%, Blautia
(6,33 = 3,82)% wm Oscillibacter (6,15 = 2,85)%. V
AMI] C AMAarHO30M «MAMOTATHYECKAs CeMeiHasd
AMCTOHMS » HauboAee pacnpocTpaneHsl poaa Faeca-
libacterium (12,68 = 3,34)%, Blautia (7,49 =+ 3,62)%,
Eubacterium (7,06 = 1,34)%, Bacteroides (6,21 =
2,25)% wn Prevotella (5,96 = 3,20)%. Muxrpobuora
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NANUEHTOB C 3CCEHLMAABHBIM TPEMOPOM Xapakre-
pusyercss GOABLINM KOAMYECTBOM OaKTepuil POAOB
Faecalibacterium (10,20 = 6,60)%, Blautia (9,94 =
4,89)%, Clostridium (8,29 + 1,66)%, Eubacterium
(7,94%=1,61)% u Bacteroides (5,83 = 2,58)%. I1pu pac-
CeSHHOM CKAEpPO3€e OTMeYaeTcsi HanboAee BHIPAIKEH-
Hadg npeAcTaBAeHHOCTb Faecalibacterium (12,21 +
2,37)%, Blautia (11,99 = 2,97)%, Clostridium
(7,59 = 1,62)% n Eubacterium (7,56 = 0,70)%.

ITpn ouenke a-pazHo06pas3us MMKPOOMOTHI K-
weyHyuka npu Goaesun IlapkuHCOHa B CpaBHeHMM
C AMLAMM C APYTMMM HEBPOAOTMYECKMMM 3abore-
BAHMAMM BBISBAEHBI CTATUCTUYECKM AOCTOBEpPHbIE

pasamdms B TaKCOHOMUYECKOM GOrarcrtse c000-
mecTs. ITo pe3yabTaTam OLEHKM METPHMKM (L-Pa3HO-
o6pasus PD whole tree, yunrbiBaromei He TOABKO
ancro padanunbix OTE, HO u ux TakcoHOMMyeckoe
IOAOSKEH)E, YCTAHOBAEHO, YTO TaKCOHOMUYECKOE
pasHoo6pasme KHMIIEYHON MUKPOOMOTBI B TIPyI-
me C APYIMMM HEBPOAOTMYECKUMM 3a00AEBAHMAMMU
HIOKe B CpaBHEHMM C TPYNION HAnUEeHTOB C 60-
Aesubio [Tapkuucona (29,61 = 2,80 u 31,32 = 4,23
cootBercTBeHHO; p = 0,03, puc. 2) npu oTcyrcTBUM
CTATUCTUYECKY 3HAYMMBIX PAZAUUMIL IO TAKCOHOMM-
4eCKOMY Pa3HO06pa3nio, PaCCINTAHHOMY C MCIOAb-
30BaHMEM APYIMX MHAEKCOB (Taba. 1).

Faecalibacterium
Blautia
Eubacterium
Clostridium
Bacteroides
Oscillibacter
Gemmiger
Ruminococcus
Christensenella
Soleaferrea
Daorea

Prevotella
Roseburia
Oscillospira
Streptococcus
Bifidobacterium
Alistipes
Coprococcus
Lachnoclostridium
Anaerostipes
Lactobacillus
Intestinimonas
Parabacteroides
Collinsella
Papillibacter
Fusicatenibacter
Barnesiella
Anoxystipes
Akkermansia
Catabacter
Phascolarctobacterium
Catenibacterium
Erysipelatoclostridium
Eggerthella
Dialister
Turicibacter
Enterococcus
Intestinibacter
Butyrivibrio

IIpencTaBneHHOCTD
poIos

N oW s

Puc. 1. Tennrosas KapTa NpeACTaBAEHHOCTH 6aKTepMaABHLIX POAOB B MI/IKpO6I/IOTe KUIIeYHMKA AUIf C 60A€e3HBIO HapKI’IHCOHa n APYyTUMU

HEBPOAOTUYECKUMMN 3a60AeBaHMAMMU. HPMBCACHLI 6aKTepMaABHI::Ie poAa, cocCTaBAAIOUINE 90% OT cocCTaBa MI’IKpOéMOTM. Cunanit IBET CO-

OTBETCTBYET HU3KOM IPEACTaBAEHHOCTU POAA, SKEATBIN IBeT — BBICOKOI. KpaCHbIMI/I KBaApaTaMu B BerHeﬁ 4acCTU KapThl 0603HaYeHbI

IaMeHThl C 60Ae3HBIO HapKI/IHCOHa, 3€AeHbIMM — AMIIA C AMAarHO30M <«MAMOIaTHMYecKasd cemenHag AVCTOHMA», CMHUMM — TaIMEHThI C
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Ta6anna 1

3uauenne MHAEKCOB a-pasnooﬁpasm{ MMKp06MOTIaI KUII€YHUKA AUL C 60A€3HBIO l'[ame{cona " APYyIrMMU HEBPOAOTUYECKUMU 3260AeBaHNAMM

TakcoHOMMYECKNIT MHACKC Bonaesus ITapkuncona Apyrue nespororusecxie t-KpuTepui p
3a60AeBaHVA
Chaol 798,65 = 127,53 824,30 + 81,03 1,07 0,27
PD whole tree 31,32 = 4,23 29,61 = 2,80 2,15 0,03
Observed OTUs 386,54 = 36,17 386,87 = 55,50 -0,03 0,97
Mupexc lennona 6,18 = 0,37 6,18 = 0,53 -0,82 0,44
Mupexkc Cumncona 0,96 = 0,03 0,96 = 0,02 -0,01 1
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Puc. 2. Kpussle a-pa3Hoo6pasus, pPacCYMTaHHOTO IO MHAEKCY

PD whole tree, Arf MMRPOGMOTBI KMIIEYHNMKA AN, C GOAE3HBIO

ITapkuHCcOHa (KpacHbI IBET) ¥ APYIMMM HEBPOAOTMYECKUMM

3a6oaeBarmsamy (cumui nser). «Vcbl» Ha rpaduke 0603Haua-

JOT BEeAMUYMHY CTaHAAPTHOTO OTKAOHEHWA. 3HAYeHUs O-Pas3HO-

o6pasnusa paccumradel Ha 10 TOYKAax mpM pPa3AMYHON TAYOuHE
IPOPESKMBAHNIL

B xope onenkm B-pasHoo6pasus, IPOBEAEHHO
metropom MRPP u Hemapamerpuueckum aucmep-
CYOHHBIM aHAAM30M, YCTAHOBAEHBI IONAapHble pas-
AMYMS B COCTaBe MMKPOOMOTHI MEKAY 06pasnamu
nanyueHToB ¢ Goae3upo IlapkuHCOHa M Apyrumu
HEBPOAOTMYECKMMY 3a60AE€BAHMAMM, OAHAKO BKAAA
3a60AeBaHMA B COCTaB MMKPOOMOTHI OKa3aAcsi He
canmgom 6oapmum (Adonis: R*= 0,04, p = 0,001;
MRPP: A 0,212 u 0,197 cooTsercTBenno, A = 0,020,
p = 0,001) (puc. 3).

ITpn omeHKe mNpeACTABAEHHOCTH OGaKkTepuarb-
HBIX TaKCOHOB Ha YpPOBHe poAa OOGHAPY’KEHO CHU-
skeHmne copepskauusa 6akrepuit Blautia (p = 0,034),
Intestinibacter (p = 0,009) u Coprococcus (p =0,006)
B MUKPOOMOTE KMINEYHMKA NAILMEHTOB C GOAE3HBIO
Mapkuucona (puc. 4). Ha yposHe BuAOB HabGAIOAA-
Aach CXOXKaf TEHAEHIMA — CHMSKEHME IPEACTaBACH-
Hoctu 6akrepuit Intestinibacter bartlettii (p = 0,020)
y Ang ¢ 6oae3nbio IlapkuHcOoHa MmO CpaBHEHMIO C
nanyeHTaMy C APYTUMMY HEBPOAOTHYECKUMY 3a60Ae-
BaHMAMHU.
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Adonis: R?= 0,04, p = 0,001; MRPP: A = 0,020, p = 0,001

Puc. 3. Tpadpuky rAaBHBIX KOOPAMHAT MUKPOOGMOTHI KMIIEYHIKA
Any ¢ 6oaesusio ITapruHcoHa (KpacHble KPYIN) M APYTUMY He-
BpOAOTMYECKMMY 3a00AeBaHuMAMM (CHHME KBaApaThl). [Ipuseae-
HbI I'paUKy TpeX IEPBBIX KOOPAVHAT, B CyMMe OGBACHAIOLIVE
48,25% BapmabeapHOCTH

blonneTeHb cMbMpPCKoil MeamumHbl. 2016; 15 (5): 113-125
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Puc. 4. Copepkanne Gakrepuii B MuKpo6uore Anx ¢ 6oaesubio [lapkuucona (G20) u ApyruMy HEBPOAOTMIECKUMMU
3a6oaeBannamu (other)

MccaepoBanme ocob6eHHOCTEN COCTaBa KMUIIEYHON
MMKPOGUOTHI C MOMOLIBIO MaKeTa metagenome Seq
OKa3aro, 4YTo Haamume OGoresny IlapkuHcona
acconmupoBaHo ¢ mosbimennem copepskaumsa OTE
6akrepuit BupoB: Desulfovibrio piger, Lactobacillus
mucosae, Yokenella regensburgei, Alistipes indi-
stinctus, Oscillospirva capillosus, Clostridium bol-

teae, Soleaferrea massiliensis, Butyricimonas virvosa,
Dorea massiliensis, Victivallis vadensis, Tyzzerella
[Clostridium] lactatifermentans u poda Cellulo-
silyticum. Ilpu atom OTE 6uda Victivallis vadensis
u poda Cellulosilyticum npucyTCTBOBAAM TOABKO
B rpymnme mnanueHToB c Goaesupio IlapkmHcona

(raba. 2).

Ta6aumga 2

Paszanunsa B mpepcraBaennoctu OTE Gaktepuit B MuKpoGuoTe Kumednnka Aug ¢ 60aesupio [lapkMHCOHA M APYTUMM HEBPOAOTMYECKUMMU

3a60AeBaHMAMM

] -~ ~ ) m =

o v = [ =) m O o b

2% |g280|g8%| 250 | g5%

Hassaune OTE £5 852 LEe| £Ho =92 %Y LogFC b

2587 |GEE|SEE| SEE| SEE

o xS MERn|MEE| M & M g =

S ° = ° & =l sy
Desulfovibrio piger 100 29 1 2932 8 -2,719 0,020
Lactobacillus mucosae 100 56 13 17501 489 -2,327 0,049
Yokenella regensburgei [IN175339 93,8 45 13 2924 157 -2,183 0,017
Alistipes indistinctus AB600999 96 30 7 1026 52 -2,055 0,017
Cellulosilyticum 100 15 372 0 -1,875 0,014
Christensenella minuta AB490809 84,1 44 12 1721 101 -1,613 0,048

Oscillospira[ Pseudoflavonifractor] capillosus _

AY 136666 91,2 53 13 1622 375 1,587 0,048
Clostridium bolteae AJ508452 90,7 32 619 31 -1,459 0,048
Soleaferrea massiliensis [X101688 88,9 27 7 380 33 —-1,420 0,036
Butyricimonas virosa 100 48 7 588 109 -1,417 0,049
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OxoHvyaHue 7taba 2

£ Sl 08| 25| .22
SHIRETCIETE IR
Haspanne OTE g g g 52 = s3g|l 58 = 52y LogFC P

SRR waoflwaE| 88 | 238

&8¢ SE|Tez| TE&E| T2z

O o = = [SH
Tyzzerella lactatifermentans 100 18 1 296 7 -1,390 0,049
Dorea massiliensis [X101687 93,9 29 6 234 11 -1,160 0,036
Victivallis vadensis AY049713 94 15 0 68 0 -1,038 0,014
Anoxystipes fissicatena NR 104800.1 94,9 23 17 48 49 0,777 0,014
Fusobacterium periodonticum AB910749 96,5 7 9 49 25 0,777 0,049
Gemmiger formicilis GU62446 92,7 20 12 55 34 0,787 0,014
Papillibacter cinnamivorans AF167711 89,7 58 18 181 112 0,810 0,014
Alistipes senegalensis [F§24804 96 10 7 20 18 0,948 0,004
Roseburia faecis 100 35 21 140 119 1,034 0,014
Lachnoclostridium indolis 100 9 9 10 44 1,085 0,001
Blautia 100 92 33 95742 69333 1,101 0,014
Coprococcus 100 86 32 2484 1652 1,374 0,021
Clostridium populeti X71853 90,5 59 27 951 577 1,435 0,022
Peptostreptococcaceae 100 83 29 4451 2444 1,436 0,049
Clostridium tertium [X267105 95,7 37 23 373 324 1,510 0,009
Roseburia intestinalis 100 57 28 1652 1517 1,552 0,042
Eubacterium desmolans EUBRRDO 94,2 80 32 4144 3175 1,577 0,041
Christensenella minuta AB490809 84,9 57 19 1075 593 1,581 0,014
Eubacterium cylindroides AB018186 79,3 10 6 241 700 1,665 0,047
Anoxystipes fissicatena NR 104800.1 92,3 46 21 399 462 1,691 0,004
Clostridium clariflavum NR 102987.1 83,7 13 6 571 201 1,778 0,036
Phascolarctobacterium faecium X72867 93,9 10 4 326 281 1,816 0,014
Erysipelatoclostvidium ramosum 100 28 14 358 727 1,892 0,017
Anaerostipes 100 92 33 35096 25719 1,940 0,049
Fusicatenibacter 100 88 32 15808 10019 2,048 0,048
Eubacterium eligens 100 55 21 7624 2783 2,318 0,030
Coprococcus eutactus 100 45 17 2665 2798 2,418 0,009
Intestinibacter bartlettii 100 88 32 12953 12440 2,499 0,009
Anoxystipes fissicatena NR 104800.1 92 50 24 2770 2019 2,755 0,001

IIpumeqanue CrpykTypHOEe CXOACTBO C pedpepeHCOM — AOAA CTPYKTYpHOTO cxoactBa HaiiaenHoi OTE c araronHOM B Gase AaHHBIX
HITdb; xoa-Bo o6pasyos B rpynne G20 — KoAM4ecTBO HanueHTOB ¢ Goaesnsio Ilapkuucona, nmeromux Aannyio OTE B cocrase kumednoit
MUKPOGKOTBL; KOA-BO 06pa3nos B rpymie other — KOAMYECTBO MALMEHTOB C APYTUMI HEBPOAOTUMIECKUMY 3a60AEBAHMAMY, UMEIOLINX AAHHYIO
OTE B cocraBe KMmedHON! MUKPOOUOTHI; KOA-BO mpourenuit B rpynne G20 — xoandectso npourenuit panuoit OTE B rpynme manueHToB C
6oaesubio ITapruHCOHA; KOA-BO IpoyTeHuit B rpynne other — koandectso npourennit Aausoit OTE B rpynme nangueHToB ¢ APYTUMU HEBPOAO-
rudeckumy 3a6oresannamu; LogFC — kpatrocts pasanunsa B npeacraBrennoctn OTE; orpuiateabHble 3HaYeHNA CBUACTEABCTBYIOT O GoAee
BoipakeHHOM copepskanun AanHoi OTE y amn ¢ 6oaesnsio ITapkuHCOHa, OAOKUTEAbHbIE 3HAYEHNMA CBUAECTEABCTBYIOT O GOAE€ BBIPAKEH-
HOM coAepskanun Aanuoit OTE y manmeHTOB ¢ APyrMMHM HEBPOAOTMYECKMUMY 3a060AEBAHMUAMY; p IPUBEAEHBI C ONPABKOM HA MHOKECTBEHHOE

cpaBHenne 1o Benpsxkamuun — Xox6epry.

B cBoio ouepeab, HaAmuMe APYIMX HEBPOAOIHU-
J9ecKux 3a60AeBaHMIl ACCOLUMPOBAHO C MOBbIMIEHNEM
npeacrasaennoct OTE 6akrepuit BupoB: Anoxysti-
pes  fissicatena, Fusobacterium periodonticum,
Gemmiger formicilis, Papillibacter cinnamivorans,
Alistipes senegalensis, Roseburia faecis, Lachno-
clostridium indolis, Clostridium populeti, Clostri-
dium tertium, Roseburia intestinalis, Eubacterium
desmolans, Eubacterium cylindroides, Clostridium
clariflavum, Phascolarctobacterium faecium, Ery-
sipelatoclostridium ramosum, Eubacterium eligens,
Coprococcus eutactus, Intestinibacter bartlettii,
poaos Blautia, Coprococcus, Anaerostipes, n Fusi-
catenibacter, a Takke cemeiictBa Peptostrep-
tococcaceae (cm. Taba. 2).

blonneTeHb cMbMpPCKoil MeamumHbl. 2016; 15 (5): 113-125

Takske OOGHapy>KeHbl Pa3AMYUSA B COAEP KAHUM
OTE, acconunposauubix ¢ Gakrepueit Christen-
senella minuta. B rpynne nanueHTOB ¢ 6OAE3HBIO
Mapruncona Goaee mpepcraBrena OTE, umeromas
84,1% cxoacTBa, a B TpyIIe NALMEHTOB C APYTUMMU
HeBpOAOTHYeCKUMY 3aboreBaHMAMM OoAee BCTpe-
gaemoit oxazarace OTE ¢ 84,9% cxoactBa mo
HYKACOTMAHOMY cocTaBy ¢ ¢parmenTom V3—V4
rera 16S pPHK aanHOoro mmrpoopranmama. buoao-
rMdyeckas TPAaKTOBKA TAKOTO HAOAIOAEHMsA 3a-
TPYyAHUTEABHA.

OBCYXKAEHUE

Kumeynas mukpo6yuoTa manmeHToB ¢ GOAE3HBIO
[TapruHCOHa OTAMYAETCS B CpeAHEM GOAee GOraThiM
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CpaBHUTE/IbHbIN aHa/IM3 KULLIEYHOM MUKPOBUOTHI Mpu 60/1e3HK MapKuHCoHa

TAKCOHOMMYECKMM COCTaBOM, Y€M MMKPOOMOTA IpH
APYIMX HEBPOAOTMYECKMX 3a60reBaHmsAx. borarcTso
TAKCOHOMMYECKOTO COCTaBa — OAHA M3 BasKHEMIINX
XapakTePUCTUK AIOOOrO Gumoma, mpuyeM CHUKEHUE
pasHoo6pas3usi MUKPOGHOTHI KaKOro-Anbo u3 opra-
HOB JKMBOTO OpraHu3ma OOBIYHO CBMAETEABCTBYET
O HaAMYMM B HEM BBIPAKEHHOTO HAaTOAOTHYECKO-
ro mporecca, daime Bcero — Bocmairenus [14, 15].
CHukeHyue pasHOOOPa3us KUIIEYHON MUKPOOUOTHI
AOCTaTOYHO YacTO HAOAIOAA€TCA HE TOABKO IpPH
BOCIIAAMTEABHBIX 3a00AEBaHMAX KUIIEYHUKA, HO U B
CAyYae OKMPEHWsH, a TaKKe y AIOAEH, IMPUAEPKU-
BAIOUIMXCA «3aMaAHOM» AMeTbl, 60raToi >KUpamyu u
AerkoycBosieMbiMy caxapamu [16]. Beicoxuit ypo-
BeHb TAaKCOHOMMYECKOTO Pa3HOOOPasusa AeraeT Mu-
KPOOMOTY yCTONYMBOM K M3MEHEHMAM B COCTaBe, B
9aCTHOCTY K KOAOHM3AIMY [ATOTeHaMM, & CHVUSKEHME
pasHoO6pa3us yBEAMYMBAET BEPOATHOCTD PA3BUTHUA
AucOmo3a u emje 60AbIIETO YCYTyOAeHus AncOaraH-
ca muxrpodaopst [16].

B kumeyno#t Mmrpo6MOTE TALMEHTOB C 6GoOAe3-
upi0 IlapkuHCOHA MO CpaBHEHMIO C MUKPOOMOTON
Opy APYIMX HEBPOAOTMYECKMX 3a60A€BaHMAX Ha-
OGAI0AAAOCH CHIUKEHUE COAepsKaHumsi POAOB U BU-
AOB GakTepmil, OTHOCAWMXCA K MUKPOOPraHM3MaMm
C mPOOGMOTHMYECKMMM CBOJCTBAMM, a TAKKe MPOAY-
neHtam OyTmpara. Tak, mpeacraBureanm poaa 3y-
Gaxkrepuii Eubacterium cylindroides, Eubacterium
desmolans n Eubacterium eligens, CHUKeHHble B
MMUKpOOMOTE manmeHToB ¢ 6oae3upro IlapkmHcoHa,
OTHOCATCA K HOPMO(DAOpe, HACEAAONmell OPraHu3M
denroBeka. M3BectHo, uro Eubacterium cylindroides

ABASETCS Ba’KHBIM MCTOYHMKOM OyTupata — OA-
HOTO M3 Ba’KHENMNX INPOTUBOBOCIHAAUTEABHBIX
($HaKkTOpOB,  NPOAYUMPYEMBIX  CHUMOUOTHIECKIMU

Gakrepusamu kuumeynnka [17]. K mpoayuenrtam Gy-
TUpaTa, MPEATOAOKUTEABHO OKAa3bIBAIOMUM TPO-
OMOTUYECKOE BAMIHUE, OTHOCAT TaKke OakTepuUn
poaoBs Amnaerostipes, Fusicatenibacter, Roseburia,
Blautia, Coprococcus u Bupos Clostridium
populeti, Roseburia faecis u Roseburia intestinalis,
[OBbIIIEHHbIE B TPYINE MNanUeHTOB C APYTUMU
HEBPOAOTMYECKUMMU 3a60A€BAHNAMU [18-20].
CHukeHue npeAcTaBAeHHOCTH Gakrtepuit Roseburia,
Blautia w Coprococcus B KuiedHON MUKPOOGMOTE
npu 6ore3un IlaprkuHCcOHA OTMEYAAOCH TaKKe IPH
CPaBHEHMYU CO 3AOPOBBIMYU AIOABMM B MCCAEAOBAHNY,
IPOBEACHHOM Ha aMepUKaHCKOM momyadanun [8].

C Apyroi CTOpPOHBI, y MALMEHTOB C GOAE3HBIO
ITapkuHCOHA TaKyKe OTMEYAeTCs MOBBINIEHUE COAEP-
SKaHUS HEKOTOPhIX GakTepuii ¢ MPOOUMOTUYECKUMMU
CBOJCTBAMY OTHOCUTEABHO MUKPOOMOTHI NALMEHTOB
C APYTMMHM HEBPOAOTMYECKMMM 3a6OAEBAHUAMIL.
Lactobacillus mucosae w Butyricimonas virosa fB-

ASIIOTCA  BasKHBIMM KOMIIOHEHTAMM 3AOPOBOM MMU-
KPOOGMOTHI M OKa3bIBAIOT IPOTUBOBOCIAAUTEABHBIN
u Tpodudecknit 3PpdeKT Ha IMUTeAMNI KUIIeYHUKA
[21, 22]. Aaa Gakrepuit poaa Butyricimonas mno-
Ka3aHO CHMIKEHME NPEACTaBAEHHOCTM B KHULIEYHON
MUKPOOMOTE NPK PacCeAHHOM CKAepo3e, GOAbHBIE
AAHHOJM IATOAOTMEN COCTAaBAAIOT MPAKTUYECKM IIO-
AOBuHY OT rpynnsl cpaBHenus [23]. Oanako Haps-
Ay C TOBbIIEHMEM NPEACTABAEHHOCTM HEKOTOPBIX
npo6uoTHIecKux 6akTepuii B MMKPOOMOTE MalMeH-
TOB ¢ Goae3nbro [lapkuncoHa mpeo6GaraparmoT u yc-
AOBHO narorennbie Gakrepuu: Desulfovibrio piger
(BMA accoummpoBaH C BOCHaAMTEABHbIMM 3ab0Are-
BaHMAMY KHUIIEYHWKA), M OMIOPTYHUCTUUECKMUI ma-
toren Yokenella regensburgei [24]. B nacroaumee
BpeMsA HeNPOBOCHIAAEHME paccMaTpPyuBaeTCA Kak
aTnororndecknit pakrop 6oresun Ilapkuucona [25].
ITpeo6rapanue MMKPOOPraHM3MOB C IPOBOCIAAM-
TeABHBIMM CBOJMCTBAMM LIPY CHMSKEHNUM COAEPIKaHMSA
IIPOTUBOBOCIAAUTEABHBIX GakTepuii B MUKpodAOpe
Ang ¢ 6oaesnbio IlapkuHCOHA OTMedaeTcs M HpH
CpaBHEHMN ITUX MALUEHTOB CO 3AOPOBBIMI AIOABMMI
[8], 4TO MO3KeT CAYIKUTH Ba>KHBIM IPU3HAKOM POAK
HePOBOCIAACHNUA B PA3BUTHUI AAHHOTO 3a60A€BAHN.
AocTaToYHO WMHTEPECHBIM ABASETCA CHYSKEHHUE
IPEACTABAEHHOCTM B MMKPOOMOTE MalMeHTOB C 60-
Aesubio Ilapkuucona Gaxrepuit Lachnoclostridium
indolis n Intestinibacter bartlettii, yaacTByomux B
MeTaboAM3Me AMUHOKUCAOT, B 4aCTHOCTH TPUITO-
(dana. Dbaxrepunm Bupa Intestinibacter bartlettii
(panee mpmumcaseMble K POAY KAoCTpuAmit [26])
y4acTByIOT B MeTaboAm3Me OEAKOB, MHOAYYaeMbIX
C paCTUTeABHOV NuIeif, a UMEHHO B mepepaboTkKe
apoMaTHIeCKUX AMMHOKMUCAOT AO (PEHUAYKCYCHON,
4-TUAPOKRCUPEHNAYKCYCHON 1, HamboAee aKTUBHO,
B-MHAOAMAYKCYCHOM KUCAOTBI — BeIeCTBA I'PYIIIBI
AyKCMHOB, pacTuTeAbHbIx ropmonoB [27]. Cama
B-MHAOAMAYKCYCHAs KUCAOTa OKa3blBaeT TYMOPO-
Tokcudeckuit dbdexr n3-3a nospexxpenna AHK
kAeTok [28, 29]. OapHO M3 mPOM3BOAHBIX B-MHAO-
AMAYKCYCHOJ KMCAOTBI, MMTOXOHMEBAs KUCAOTA,
OKa3blBaeT 3aU[UTHOE BO3AeiCTBME Ha (ubpobra-
CTBI, HOAy4YeHHble OT GOABHBIX C HeilpOAereHepa-
TUBHOJ [ATOAOTHEN, BEPOSATHEe BCEro 6GAaropaps
oanromepusanuu AT®-cunTassl u mocaeAyrowes
npoaykiuu 6oapmero koamdecrsa ATO [30]. Ilo-
paskeHue MUTOXOHAPMUIT ABASETCSA OAHUM M3 BEPOAT-
HBIX [aTOT€HETHIECKMX MEXAHM3MOB, IPUBOAIIINX K
pasButuio 6oresun Ilapkuucona. CHyskeHue mpea-
CTaBAEHHOCTYM AAQHHBIX OGakTepmit y Aurg ¢ 6oaes-
upio [TapkuHCOHA MO’KeT yKa3bpiBaTh Ha OOABIIYIO
[IOABEPIKEHHOCTh MMUTOXOHADPMII TaKMX MNAIMEHTOB
Pa3AMYHOTO POAA MOPA>KEHWUAM, MOTEHIMAABHO CIIO-
co6erByomuM pas3sutuio 6oae3nn [TapkuHcona.
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Hapsay c HeiipoBOcmanreHmeM, M3MeHEHMe pa-
6OTbI HEPBHOJM CUCTEMBI, B 4aCTHOCTM HAa YPOBHE
CMHANCOB, PacCMaTPMBAETCA KaK OAMH 13 OOLIMX
THOAOTHMYECKUX (DAKTOPOB HeHPOAETeHePATHBHBIX
M HelpooHTOreHeTHMYeckux 3aboareBanumit [31]. B
3TOI CBA3YM AOCTATOYHO AKTYaAbHO HOBBINIEHUE CO-
aepskauua Clostridium bolteae 8 mukpoGuore Ku-
mevHyKa npu 6ore3uu IlapkuHcoHa, TOCKOABKY AAS
AaHHBIX GakTepuii MOKasaHa accouuanus C ayTus-
mom [32]. Kpome Toro, B MMKPOGMOTE KUIIEYHMKA
nanyueHToB ¢ 6GoaesHbio IlapkmHcona oTmevaercs
IOBBIIIEHNE TPEACTABAEHHOCTH GakTepuii, Crocob-
HBIX OKa3bIBaTh BAMAHME Ha paboTy HelipoHoB. Tak
Lactobacillus mucosae, copepskaHyue KOTOPOiL B MM-
KpPOOMOTE KMIUIEYHNMKA [OBBIAETCA KakK B CPABHEHUM
C APYTMMM HEBPOAOTMYECKMMYU 3a60AEBAHUAMM, TaK
M OpY CPaBHEHMN C TPYHIION 3A0POBOTO KOHTPOAL
Ha ¢uHCKOM nmonyasuuu [7], cnoco6Ha BAMATH Ha
CeKpenyuio (.-CMHYKAEMHA 4Yepe3 B3aMMOAENCTBUA C
Heiiponamn knureynnka [33, 34]. Kpome Toro, opno
U3 TPOMU3BOAHBIX -MHAOAMAYKCYCHOM KMUCAOTBI, BbI-
AeasgeMol paHee ymomuHaBmuiica Intestinibacter
bartlettii, — 5-TMAPOKCUMHAOAMAYKCYCHAA KMCAOTA —
ABASIETCA MeTaGOAMTOM CEPOTOHMHA M CIOCOGHO
OKa3bIBaTh BAMAHME HA PaGOTy HEPBHON CHUCTEMBI, B
9aCTHOCTH MOHMKATh GoAeBoN mopor [35].

Takske BBIAIBAGHO M3MEHEHME HPEACTaBAEHHOCTH
GakTepuif, CBA3aHHBIX C IOTEpeit ¥ HAGOPOM Beca.
Tax, y nmaguentoB ¢ 6oae3nsio Ilapkmucona orme-
JaeTcsi TOBbIUIEHME coAepskanus Oaxrepuit Dorea
massiliensis n Soleaferrea massiliensis, xoropsie
BbIA€AEHBI U3 (heKaAuil TanueHTa C aHOpPeKcHen
[36], a Taxske Oscillospira [Pseudoflavonifractor]
capillosus, accOuMMPOBAHHBIX C HMU3KUM YPOBHEM
uHAEKCa Macchl Teaa y Aroaen [37]. Toraa kak y anr
C APYIMMM HEBPOAOTMYECKMMYU 3a00AEBAHUAMYU IO-
BBIIIAETCH COAEPIKAHME IPOBOLUPYIOelt Habop Mac-
col Teaa Gakrepun Erysipelatoclostridium ramosum
[38]. M3BectHO, YTO M3MEHEHMS B COCTABE MUKPO-
OMOTHI KMIUIEYHMKA MOTYT MPOBOLMPOBATh U3MEHEHNUE
Beca oprannuama-xossauua [39]. Oanum u3 mpossae-
Hnit 6oae3nn [TapkuHcoHa ABASETCSA OTEPS Beca na-
imenTom [40], 910 MO3KeT GbITh CBA3aHO B TOM 4MCAE
¥ C M3MEHEHMEM COCTaBa MUKPOOMOTHI KUIIEYHNUKA.

3AR/TIOMEHMUE

B pesyapTaTe mpoBeAeHHOTO MCCAEAOBAHNA yCTa-
HOBAEHO, YTO MMKPOOMOTA KMIIEYHUKA Py GOAE3HM
ITapkuHCOHAa AOCTOBEPHO OTAMYAETCA IO TaKCO-
HOMMYECKOMY pa3Hoo6pasuio 1 GaKTepuarbHOMY
COCTaBy OT MMKPOOMOTBHI MALMEHTOB C APYTMMMU
HEBPOAOTMYECKMMY 3a00AEBaHUAMM, B TOM YUCAE
HelIPOBOCMAAUTEABHBIMU U HelpOAeTreHepaTUBHBIMMU.

Muxkpobuorndeckuit AaHAmadT KUeIHUKA Ipu 60-
Ae3un [lapkuucoHa umeeT psAA OcobGeHHOCTeN, Xa-
pakTepHBIX AAL GOABHBIX C AAHHON NATOAOTMEH B
CpaBHEHMM C HaIMeHTaMy, CTPAaAAIOUIMMIU OT APYTUX
HEBPOAOTMYECKUX 3a60AEBaAHMIL.

KOH®/IUKT UHTEPECOB

ABropsl 3aABAAIOT 06 OTCYTCTBMM KOH(AMKTA
VHTEPEeCOoB.

MCTOYHUK PUHAHCUPOBAHUA

Pa6ora Beinoanena npu nopaepskke rpanra OIIIT
Ne14.604.21.0150 «BsraBaenne 6uoMaprepOB MUKPO-
GUOTHYECKOTO COOOIIECTBA KUIIEYHNKA AAS PAHHEN,
AOKAMHWMYECKON AmarHocTuku Goaesun Ilapruu-
coHa» (YHMKAABHBIN MAEHTU(UKATOP COTAALICHMA

RFMEFI60414X0150).
COOTBETCTBUE NPUHLUUNAM 3TUKHU

I[Ihae u  mpoBepeHME HAayYHO-UCCAEAOBATEAB-
CKOi paboOThl TOAHOCTBIO COOTBETCTBOBAAM MPUH-
unnam Haaneskaueit kamnmdeckoit npaktuku (Good
Clinical Practice — GCP) n XeabcuHCKOI AeRAapa-
uun (BRAOYas mompasku). [IpoTokoa mccaepoBanmsa
ObIA OAOOpPEH HE3aBUCUMBIM ITUIECKUM KOMMUTE-
tom Cu6I'MYV (3akarouenne No 3669 or 22 aekabps
2014 r.). IIucemennoe nHGOPMUPOBAHHOE COTAACKE
OOAyYaAM OT BCEX HNAOUEHTOB MAM OT UX 6AI/ISI(I/IX
pOACTBeHHI/IKOB n AunL, Oq)I/IIU/Ia]\I)HO HpI/ISHaHHbIX
OTBETCTBEHHBIMU 3a MAIMEHTOB HA MOMEHT MPOBEAE-
HUA MCCAEAOBAHMA. HaIH/IeHTI)I n ux pOACTBeHHMKI/I
ObiAM MHPOPMUPOBAHBI O XapaKTePe UCCAEAOBAHMS,
€r0 IeAM ¥ BO3MOJKHBIX OCAOJKHEHWSIX, a TaKKe
MOTAM B AI06Oe BpeMsi B OAHOCTOPOHHEM TOpPIAKE
IpepBaTh MCCAEAOBAHME.
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ABSTRACT

Currently the role of microbiota in diseases pathogenesis, its therapeutic and diagnostic potential are of the
utmost interest for scientists and medical doctors. Parkinson’s disease is neurodegenerative disorder for which
microbiota’s dysbiosis was previously shown.

The main goal of the study is to compare the colon microbiota composition in case of Parkinson’s disease
and other neurological pathologies, including idiopathic familial dystonia, essential tremor, multiple sclerosis,
multiple system atrophy in order to determine the intestinal flora landscape specific to Parkinson’s disease.

Material and methods. One hundred twenty-six patients, 93 with Parkinson’s disease and 33 with other
neurological pathology were examined. For all patients, physical examination and fecal samples collection
were performed. Microbiota taxonomic composition was analyzed by sequencing of bacterial 16S rRNA genes
followed by bioinformatic and statistical analysis.

As a result of the study, significant differences between groups in microbiota composition were found.
Gut microbiota of patients with Parkinson’s disease was characterized by increase of Desulfovibrio piger,
Lactobacillus mucosae, Yokenella regensburgei, Alistipes indistinctus, Oscillospira capillosus, Clostridium
bolteae, Soleaferrea massiliensis, Butyricimonas virosa, Dorea massiliensis, Victivallis vadensis abundances.
Patients with other neurological diseases had increased levels of bacteria belonging to Blautia, Intestinibacter,
Coprococcus genera and Amnoxystipes fissicatena, Fusobacterium periodonticum, Gemmiger formicilis,
Papillibacter cinmamivorans, Roseburia faecis, Lachnoclostridium indolis, Clostridium populeti, Clostridium
tertium, Roseburia intestinalis, Eubacterium desmolans, Eubacterium cylindroides, Clostridium clariflavum,
Eubacterium eligens, Coprococcus eutactus, Intestinibacter bartlettii species in their gut microbiota.

Consequently, gut microbiota in case of Parkinson’s disease was different from the microbiota of patients
with other neurological diseases, including neuroinflammatory and neurodegenerative disorders, in terms of
taxonomic diversity and composition.

Key words: gut microbiota, Parkinson’s disease, multiple sclerosis, neurological diseases, 16S rRNA gene
sequencing.

124 Bulletin of Siberian Medicine. 2016; 15 (5): 113-125



OpMFMHa/]beIe CTaTbU

Received November 08.2016
Accepted December 01.2016

Petrov Vyacheslav A., Junior Researcher, Central Research Laboratory, Siberian State Medical University, Tomsk, Russian
Federation.

Alifirova Valentina M., MD, Professor, Head of the Neurology and Neurosurgery Department, Siberian State Medical
University, Tomsk, Russian Federation.

Saltykova Irina V., PhD, Researcher, Central Research Laboratory, Siberian State Medical University, Tomsk, Russian
Federation.

Zhukova Irina A., PhD, Associate Professor, Neurology and Neurosurgery Department, Siberian State Medical University,
Tomsk, Russian Federation.

Zhukova Natalia G., MD, Professor, Neurology and Neurosurgery Department, Siberian State Medical University, Tomsk,
Russian Federation.

Dorofeeva Yulia B., Junior Researcher, Central Research Laboratory, Siberian State Medical University, Tomsk, Russian
Federation.

Tyakht Alexandr V., PhD, Senior Researcher, RIPCM, Moscow, Russian Federation.

Altukhov Ilya A., Laboratory Researcher, RIPCM, Moscow; Post-graduate Student, Moscow Institute of Physics and
Technology (State University), Dolgoprudny, Russian Federation.

Kostryukova Elena S., PhD, Head of Laboratory Postgenomics Researchs in Biology, RIPCM, Moscow, Russian Federation.

Titova Marina A., PhD, Associate Professor, Neurology and Neurosurgery Department, Siberian State Medical University,
Tomsk, Russian Federation.

Mironova Yulia S., Post-graduate Student, Neurology and Neurosurgery Department, Siberian State Medical University,
Tomsk, Russian Federation.

Izhboldina Olga P., Post-graduate Student, Siberian State Medical University, Tomsk, Russian Federation.

Nikitina Maria A., Post-graduate Student, Neurology and Neurosurgery Department, Siberian State Medical University,
Tomsk, Russian Federation.

Perevozchikova Tatyana V., PhD, Researcher, Central Research Laboratory, Siberian State Medical University, Tomsk,
Russian Federation.

Fait Elena A., Junior Researcher, Central Research Laboratory, Siberian State Medical University, Tomsk, Russian Federation.

Sazonov Alexey E., MD, Deputy Vice-Rector, Lomonosov Moscow State University, Moscow, Russian Federation.

(><1) Petrov Vyacheslav A., e-mail: vyacheslav.a.petrov@mail.ru

blonneTeHb cMbMpPCKoil MeamumHbl. 2016; 15 (5): 113-125 125



