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Peztome. Cyneeu tiunnapoa yemupaapoa yupauouean cemMu3iukoazu Memabonux y32apuunapod Ky3amuiaouean
60aHUHE He8POIO2UK 64 aKIull haorusmuoazu Oy3uIUWIapu pakameuna mudouém smac, OaiKu UNCMUMOUl Myammoza
atinanub 6opmokoa. Smith J. éa Brown A. Omumaapu momonudan ymrazunean maokukomiapea Kypa opmukua maud
8aznuea vea Oynean YCMupiapuuHe akiuti aonusmunu nacauuwy 601aHUHZ XOMUpacu 6a OUKKAM MYPEYHIUKLIAPUHU
oysunuwnapu ouran 602auK 6yIub,uly 6unan bupea mubouémoacu AHeU UOOpa MU - UYAK OOTUKAUSU ™ MYUYHYACU
OnUMIAp ypmacuoa Kamma Kuzukuuwea cabab 6ynubd, 6ona opeaHusmMuoacu uiak MuKkpoouomacu memabonux 6d Heupo-
OHOOKDUH MEXAHUMIAp OpKAAU Hepe musumuea »3 mavcupunu xypcamaou. Cemusznukoazu oucouozoazu (uuax
MUKpPOOUOMACUHUHE OY3UNulily) CYPYHKATU SULTUSIAHUW 3aXapau é2napru uwinad uyuxuwuea cababd Oynuwu Ounaw
uyaxoazsu HeupoMeouamopiapHu1e Cunmesuea mavcupu Hamudicacuda 0oradazsu KocHUmMu8 yseapuwiiapea cadbad
oynuwinuue Oy2yHoa 00a3apo MyammorueuHu SHa vup OOp MAbKUOLALOU.

Kanum cyznap: ycmup Oonananap, cemuziux, Memaboiux y3eapuuiiap, KOCHUMUE Xouam, udaxk MuUKpoouomacu,
MAUXUCTALU.

Abstract. Cognitive and neurological changes that occur with metabolic disorders in adolescents today are not
only modern medicine, but also a social problem. According to a study by foreign scientists Smith J. and Brown A.,
cognitive impairment in obese children is expressed with impaired memory and attention stability, and in medicine today
the concept of “gut-brain” is being vigorously discussed. Intestinal microbiota, through metabolic and neuro-endocrine
mechanisms, affects the functional state of the brain. Chronic inflammation during dysbiosis further leads to the
appearance of so-called bad fats, affecting the synthesis of neurotransmitters leading to cognitive impairment in
adolescents with obesity, once again indicating the relevance of this topic in modern medicine.

Key words: adolescent children, obesity, metabolism, cognitive changes, intestinal microbiota, diagnostics.

Cyurrm  Hwmiapna  yommpiap — ypracuga  Kamasiiu, LIYHUHTAEK Bifidobacterium Ba
ceMU3IHK Hadakat MeTabomuK, Oanku sikkoi HamMoéH  Lactobacillus muxmopu macasmu [4, 7, 20]. By
OYmyBuM  HEHPOKOTHMTMB Oy3wnunuiap OwiaH — y3rapumuiap ceMu3 Oonaigap opraHu3sMuaa Keda&TraHn
KeuyBuUM T100an THOOWMH-MKTHMOWI MyamMMora  mMerabonuk Oy3wimnuiap OwiaH OOFIMK OO,

aitmann® 6opMOKAa. 3aMOHABUI TAIKUKOTIAD UIYHH
KypcaTauKy, CeMU3JIHK AaHMKJIAHTaH YcMupiapaa
acocuil OakTepwasl TaKCOHJAap XOJaTH Y3rapanu,
xycycan Firmicutes mukmopu optamau, Bacteroidetes

HEUPOSIUINFIIAHHUILL Ba  THIOTAJaMyC-THIO(pHU3-
aapeHall TH3UMHM OONIKapyB MeXaHM3MJIAPUHUHT
W3JIaH YMKUIIY OpKaiIK 0ot Musi (haoJIusATHra TabCUp
kypcaramu [12, 23].
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Nuak mMukpoOMOTacM Ba YHHHT CEMU3JIHMK
MaTOr€HE3Uard YpHUHHU YpraHullga 3aMOHaBUUI
THOOMETHAa MyalisiH I0TYKJIapra spuIIwirad 0yica-na,
WYaK MHKPOOMOTACHHUHI YCMHpJapa KOTHUTHB
GyHKIMSIIAp Ba  MabJIyMOTIApHU  Y3IAIITHPHIIL
KOOWIMSATHTa TabCUPU eTapiiya YpraHuiIMaras.
VTKasHnraH TajKHKOTIAPHUHT AaKCApUATH KaTTa
émn axosura Kaparwirad [5, 8, 12, 18]. Baxomankwu,
VeMupauk nmaBpu Oona XaéTuma akiIuid Ba pyxXuid
daonusaTiap  IIAKUIAHUIIAHAHT  MYXMM  J1aBpH
xucoOmaHaan Ba Oy X0JaT Ma3Kyp MyaMMOHH 9yKYp
yprauum 3apypatuHu Oeirminad Oepamu. Muak
MUKpPOOMOTACHIar  y3rapuiuiap Ba  KOTHUTHUB
Oy3wimiiap ypracuaard OOFIIMKIMKHH OOBEKTHUB
HEHPOTICHXOJIOTHK Oaxojam  ycyJuiapu E€paamusa
aHWKJIAII, [IYHUHTIEK YIIOy Y3rapuiuiapHu >pTa
OamopaT KWIUII  aloXpJa WIMHA  KU3HKHII
yirotanu. by Hadakar ceMHU3NIMKIArM KOTHUTHB
Oy3mwiuIDIap TMATOTeHE3W XaKHWIaru TacaBBYpPIApHU
KCHraWTUpHIl, OanKy yJapHU 3pTa TAIIXUCIAIl Ba
KOppeKIus KWINIIHUHT SHTH  EHAalTyBIApUHU
acocrnair UMKoHuHM Oepau [9, 11, 13, 19].

Ulyngait xkwmmb, YcMmupiapaa CEeMU3IHKIA
Ky3aTWIaJuraH U4aK MHUKPOOHOTACH
Y3rapuiuiapUHUHT KOTHUTHB () YHKIUSUIAp Ba TUKKAT
TypPFYHJIUTH Oy3wmIHILIapu MIaKJIAHATITUIAT T
VpHUHM ypraHunl 3aMOHABHII  HEBpPOJIOrHS  Ba
THOOMETHUHT MYXHMM KJIMHUK Xamaa WKTAMOUM
axamusaTra osra Oyiran a0j3ap0 Ba HCTUKOOJIIN
HYHaIUIM XucoOIaHaIm.

TaakukKoT MaKcaam - YcMupiapaa MeTaboJuK
yarapunuiap (oHHIA KOTHHUTHB XOJATHHHT HYaK
MUKPOOUOTACH OWJIaH OOFIUKIMIUHY YPTaHHUIIL

TankKukoT ycyajJapd Ba MaTepHaIapH.
Ymoy Ttamkukor CamapkaHn JaBiar  THOOHMET
YHUBEPCUTETH Kym TapMokimu kinHukacu (Cam/[TY
KTK) 6azacuna xamma Camapkann maxap 28-, 14- Ba
l-connmn ymymTabiauM MakrtaOmapuga 2024-2026
Wwimap MoOaiiHuAa — YTKazwiau. TagKUKOTHHHT
nmactinabku O6ockuunaa 10 émman 18 &mrava 6ynran
842 nadap Oona TexmmpyBaaH yTkazuianu. Capanar
Ba YemIall ME30HJapWra, UIYHHHTICK  YHKY
Oy3WIUINM Ba Y3NMAIITUPHUITHWHT TACTIWTUTA OWIl
HIMKOATIAP MaBXKyJIUTUTa Kypa, OPTUKYA Ba3Hra 3ra
oynran 63 Hadap Ycmup capanad onMHUO, acocHit
rypyxau (AI") Tamkun stau. Hazopat rypyxu (HID)
3ca MUKOATIapu OynmMmaraH, TaHa Ba3HU MeBEpAAaru
amMallui KUXaTAaH CoryioM 32 Hadap TeHr &mjaru
yemupaan nubopar 6yiau.

Acocuit rypyXx UIITUPOKYWIAPU ém
XyCyCHSITIapura Kypa HWKKH KHYUK Typyxra
aXpaTWiIAK: 3pTa yemupiuk Emmaard conanap (10—
14 ém) - 39 nadap (61,9%) Ba KEUKH YCMHUPIHK
éumnaru Oonamap (15-18 €m) - 24 Hadap (38,1%).
I'engep TakcumoTura Kypa, spTa YCMUPIUK EMUAaru
Oomanap opacuna Kuznap conu 27 Hadapuu (69,2%)
TalIKKI 3THO YCTYHJIMK KWJIIH, KEYKH YCMHUPIIUK

naBpuza osca yrun Oonanmap coHu 13 HadapHH
(54,2%) Tamkwun >Tau.

IlyHuHraexk,  MIOTHPOKYMIAPHUHT  XYJIK-
aTBOpH, DSMOIMOHA XOJaTH, AWKKATHH >KamJall
Japakac Ba ypraHum KoOwiusaTH OaXoJaHIu.
TaaKUKOTHUHT Makcaq Ba Basudamapura MyBO(UK,
acocuil rypyxJard ycMupiap YWKy Oy3WIMITHHHHT
MAaTOTeHETUK XYCYCHUATIApH XHUCOOTa OJNIMHTaH X0Jiaa
KHYUK TypyXJapra OyiauHIu: yiKy nmaitugaru Hadac
Oy3wmmiuiapy OwiiaH OOFIHMK YHKY Oy3WIHIILIApH,

MCUXO3MOIIMOHANT ~ cTpecCc OunmaH OOFIUK YUKy
Oy3wmmuuiapy Ba  OOIIKAa JTHOJOTHSIA — YHKY
Oy3wmIHIILIapy.

benrunanran makcaara MyBoduk, Oapua

Oonayapaa TaHa Ba3HHU, OYHW Y3yHJIWTH, TaHa Ba3HHU
unnexcu (TBU), 3aMoHaBUi KIMHUK-HEBPOJIOTHK Ba
HEUPOIICUXOJIOTHK KYpcaTKu4jaap, KOHAAru riIroKo3a
MUKIOpPH, KOH 3apaoOumaru ¢&F ajJMalluHyBH
KYpCcaTKH4WIapH, IIyHWHTAEK MHKPOOHMOJIOTHK Ba
MOJIEKYJISIP-TEHETHK YCYJUIap MakKMyacH OaxXOoJIaH[IH.
KinHuk-HeBponoruk TEKIINUPYB YMYyMKaOy 1
KWIMHTaH yCyJjlapra TasHraH XoJiga YTKa3uwiuo,

HEBPOJIOTMK  CTaTyc,  KOTHHUTMB  XOJIaT  Ba
OeMopIapHUHT pyXuil-aMoIMoHal XOJIaTH
XYyCyCHATIApU aHUKJIAH/IH.

Koruutus Oy3WIMILIapHU

OOBEKTUBIAIITUPHIIl YUyH CTaHAAPTIAMTHPUITAH
HEHPOTICHXOJIOTUK TeCTJIap/aaH, KyMianadH MoHpean
korauTuB Oaxosam mkajacu (MoCA) Ba Digit Span
tectnapungad (Goimanaannaun. MoCA mikamacuma
XOTHpaHu Oaxojaml y4yH TEKIIUPYBUM 5 Ta CY3HH
tamahpdys Kummb, OonamaH  yImapHH  JapXoI
TaKpopJIallHU CYpalJid, CYHI 5 JaKuKaJaH KEeuuH
KaiiTa Takpopiam Tonmupuru Oepmiann. Digit Span

TECTH BepOalm WIMYM XOTHpa Ba JIUKKaTHH
Oaxomaiimuran  Tect  OymmMO, WKKH  ycyima
VTKa3unagu: TYFPU KETMa-KeTJIMKAAa COHJIAPHH

TaKpopjaml Ba TECKapu KeTMa-KeTJIUKIA COHJIApHH
Takpopiam. by Tectmap AMKKAar, WXpO OTYBYH
(GyHKIOUsUIAp, WIIYM XOTHpa Ba MabIyMOTHH KadTa
WAl TE3TMIMHU 0axoJia HIMKOHHHU OepIu.

KorautvB Ba XYJK-aTBOp XYyCYCHSATIAPHHH
YyKyppoK Oaxoyam Makcaauia YCMUPIUK Emmra
MYJDKAJUIAHTaH 3aMOHAaBUN HEHPOIICUXOJIOTUK TECT
Oarapesuiapy, >XyMiaZaH KOMIIBIOTEPJIAIITHPUITaH
koruutuB  Taxyumn  (digital cognitive  testing)
3JEMEHTNIapU KylluM4a paBUlIa KYJUIaHWIAH. by
apTa KOTHUTHB Y3rapunuiapHu AHMKJIAII
Ce3yBUYAHJIMIMHU OIIMpHIIra xusMmar Kwigd. HMuak
MHUKPOOMOTACHHM YpraHWIl IOKOPH TEXHOJOTHK
MOJIEKYJSIp-TEHETUK ~ yCyiuiap €paamuna amaira
omupunnu. bupmamun Taxmmn 16S pPHK renunun
CEeKBEHJIAIl  yCylMu  OwraH  YTKa3wimd, Oy
MHUKPOOMOTaHMHI TaKCOHOMHK TapKHOW Ba acoCHi
OakTepwasl TyPYXJIApHUHT MUKIOpWUH HUCOATHHHU
AHMKJIAI UIMKOHHHH OepIH.

MukpoOnoTaHuHr (GyHKIHOHAT (aoUTUTUHA
YYKyppOK TaxJIWiI KWIMII y4yH shotgun-merareHoM

BuoJiorust Ba THOOMET MyamMMoJIapu
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CeKBEHJAIl yCynu Kyutanwigd. By wmukpoOmap
J)KaMoacl Ba YHHHT MeTa0OJIMK TOTEeHIIMAINHH,
KyMIlaJiaH HeWpoMeauaropiap ajlMallluHyBH Ba
SUDTUFTIAHUII JKapaéHinapu OwiaH OOFJIMK TeHJIApHU
aHWKJIAll WMMKOHWHU Oepau. Kymumua paBumina
CEMU3IIUK Ba METabOIMK Oy3WIHIIIIAp IMaTOTeHE3uIa
MyXUM axaMHsTra i3ra OynraH acocuii Oaktepuan
takconnmap  uucbaru  (Firmicutes/Bacteroidetes)
OaxoaHIu.

Nyak MUKpOOMOTACHHHMHT Mapkasuii acal
TU3UMUTA TAhCUP KU MEXaHU3MIIAPUHH ¥ PTaHUIIl
Makcaauaa MHKPOOMOTa—MYak—Oom  MusS VKU
napaMeTpiapy, OKyMIIQJaH  SUNTUFJIAHWIN  OJIH
mapkepiapu  (C-peakTHB  OKCWJI),  IIyHHUHTJEK
HEHpOMMMYH  OOIIKApyBIa  WMINTHPOK  OTYBUYH
MHUKpOOHOTa  MeTaboNuTiapH, XyCycaH KHCKa
3aKUPIN €F KUCIoTajapu (amerar, IMpONHOHAT Ba
Oytupar) xmcoOra onuHAW. MabayMKH, WYaK
MUKpOOMOTAacCH  HEHPOIHIOKPWH, WMMYyH  Ba
MeTaboNMK WYyiuiap opkamu Ooml Musira TabCHP
KypcaTub, «wdak—0om wMus» VKH 1e0 aTaryBIH
TU3UMHY AKUTAaHTUPAIH.

Mapxkazuii aca® TH3UMUHUHT (GyHKIIHOHAT

XOJaTHHM  Oaxonam  y4yH  HeHpodu3HOIOruK
yCyJulapiad, KymjamaH Oom MU OHO3JIEKTPUK
GaomnuruHM  TaxWI  KWIMINTa  KapaTuirad

anektposnuedanorpapusnan (3317) doiinanannnam.
MabIyMOTIapHA CTATUCTHK KalTa WILIAIl 3aMOHa-
BUI OHMOCTATUCTUK TaxJIMJI YyCyJuapu Epaamuaa
amanra omupuian. DapKIapHUHT HIMOHWIMIATH
napaMeTpuK Ba HomapameTpuk Me3oHnap (CThIOAeHT
t-me30Hn, MaHH-YuTHH U-Me30HM) KyJUTaHWITaH
xonga OaxonaHan. MUKpoOHOTa KypcaTKUYIapH Ba
KOTHUTUB (QYHKOWSIAp YpTacuaard OOFIHKIUKHU
TaXJWI KWINII Y9yH KOPPEISIUOH Taxyn (I Kodad-
dumEeHTH) YTKAasMIZH. YpraHmmaéIraH Kypcar-
KHWIAPHUHT JIMAaTHOCTHUK aXaMUSITHHU  aHWKJIAlll
makcaauga ROC-raxyiuiman doimananunam, OyHaa
arpu ym3uK ocruparu Mainon (AUC), cesyBuaHiImk
Ba cnenuUKINK XHCOOIaH/N. V3apo
OOFJIMKJINKIAPHUHT KOMIUIEKC TaXJIMIH KYT OMUJLTU
MozemIap Epaamuaa YTKaswian, Oy 3ca «mdak—0orr
MU VKU COXACHIarv TaAKUKOTIAPHUHT 3aMOHAaBHI
Tayabiapura Moc Kejau.

VYiiky Oy3WIHIIMHUHT TaBoMHUWIMTH 1 Hungan
5 Wunraua Ky3aTunu6, yprada 2,8 + 0,6 ¥niHM Tam-
KW ATAH. MIMTHPOKYMIApHUHT aHAMHECTHK Mabiy-
MOTJIapH TaxJIWl KWIMHTaHAAa TepuHATal Ba 3pTa
MOCTHATANl JIaBp MAabIyMOTIApH, KyMiIagaH OHaza
XOMUJIAIOPJIMK JaBPUHUHT KEYHIIH, COMAaTHK Ba
FOKYMJIM KacaJTUKIIap MaBXyIJTUTH, XOMIJIAI0PIINK-
HUHI TYIIUII XaB(W, aHEMHs, T'eCTO3, YTKa3MWIraH
BUpyCciIH WHGEKIuAIap, OTa-OHANapAaru 3apapiu
olaTnap, IIYHUHT/IEK acad Ba pyXWil KacaJUIMKIIap
Oyinua onmaBuii anaMmHe3 Xucoora oymHau. lyHnH-
TJIeK, TYFPYK JKapaéHU XyCYCUSATIAPH, SSHT'H TYFIITaH
YaKaJIOK XOoJaTHHU Anrap mkaigacu O0yinda 6axoart

Ba 5pTa MCUXOMOTOP PHUBOXJIAHHII KypcaTKUUIapH
BTHOOPTA OJIMHIIH.

Mmrupoxunnapiad MablyMOT HUFMIN Kapaé-
HUZa YHKy Oy3WIMIHM OONUTIaHTaH JaBp, YUKy Oy3H-
JUIIUHUHT XYCYCHSITH (YHKyra KUPWIIHUHT KUHHWH-
JITH, TYHAA T€3-Te€3 YUFOHUIIIAP, 3pTa yHFOHMILLIAP,
KYHAY3TH YWKYYaHIINK), KYy3FaTyBuUd OMIJUIAP, KyM-
JIaJlaH TICUXO0AMOIIMOHAN CTpecC, YKMILAru 3YpUKH-
[UIap Ba OWJIABHMIA HHU30Jap MaBXYIUIATH, ITYHUAHTIEK
CHUMIITOMJIADHUHT JTABOMUIIIUTH Ba JHMHAMHKACH
AHUKJTAIT THPUIIIIH.

TagKuKOT HATHKaJapu. beiarunanran Basu-
(hara myBouk, Oupurun 6ockmy 16S pPHK cexBeH-
Jamn ycynu €paamuaa ndaKk MUKPOOHMOTACHHHHT TaK-
COHOMHMK TapKHOWHH TaXJIMJI KWJINIIIaH HOopaT O¥II-
ou. Acocuil TypyxJaa Hazopar rypyxura HucOaTal
CTaTUCTHUK  JKUXATHaH Ce3WIaApIH  Y3rapuiniap
anukyangy  (1-pacm). Al'ma Firmicutes tumunaru
OakTepusutapHUHT HECOMN MuKxopu 64,3 + 3,8% Hu
Tamwkwi 3tran Oynca, Hlma Oy xypcarkuu 48,7 +
2,9% wwm Tamkwun stam (P<0,001). Ly Ounan Oupra,
Bacteroidetes mukmopu Al'ma 21,6 + 2,5% 6¥au0,
Hl'maru 38,9 + 3,1% xypcaTkudra HHcOaTaH mactT
snu  (p<0,001). Firmicutes/Bacteroidetes nucbaTu
AT'na nkku 6apaBapaad KYIPOKKa OPTraHd aHUKJIaH-
o (2,97 £ 0,4 Ba 1,25 +0,2; p<0,001).

Acocuii rypyxaa Bifidobacterium muknopu 7,8
+ 1,2% wm tamkun >tam, 0y HI marm xypcarkumura
uHucbaran (14,6 = 1,8%; p<0,001) umonwm gapaxa-
mqa mact oad.  XyIoAd  IOyHAal — TeHACHIHUS
Lactobacillus 6¥iinua xaM Kaia STHIAM: TETHILTHYA
5,2+0,9% Ba 9,3 + 1,1% (p<0,01). a-xmiMa-XHIIIHK
TaxXJIWIH acocuil TypyXx Oemopiapuga llleHHOH WH-
nexcu 2,9 £ 0,3 raya macaliraHMHH KypcaTau, Ha30-
pat rypyxuaa sca y 3,8 + 0,4 HU TalIKuia 3TOU
(p<0,01). By MukpoOaap XHIMa-XMUTUTHHHHT Ka-
Maliranuian jganonar Oepaau. CUMIICOH HWHIEKCH
XaM HIMOHYWIN paBUINAa racairany anukranay (0,71
+0,05 Ba 0,84 £ 0,06; p<0,05).

T'ennep TakcuMoTura kypa, acocuid rypyxiaa
km3napaa Firmicutes/Bacteroidetes mucOaru 3,15 +
0,5 um, yrun Oomamapma aca 2,78 + 0,4 HE TamIKuI
3Tra’u AHUKJIAHIN (p<0,05). Kuznapna
Bifidobacterium mukaopu yrui Oonanapra HucOaTaH
nactpox O0ynm6, termmomya 7,1 + 1,0% Ba 8,6 +
1,3% wm tamkun stam (p<0,05). By xomar aén
KUHCHTa  MaHcyo yeMmupnapaa — ITUCOMOTHK
y3rapunuiap sSKKOJIPOK H(oNaNaHUIIMHN KypcaTaau
(2-pacm).

Viiky Oy3WIMIIMHUHT 3THOJIOTUK BapHUaHTHIra
OOFIIMK ~ TaxJWJ MHKPOOHMOTajard SHT  SKKOI
y3rapuuuiap ICUX03MOLMOHAN cTpece OunaH OOFIHK
YUKy Oy3wiHIg OYITad YcMupiapaa Ky3aTHITraHHHH
kypcatnu (3-pacm). YOy knumk rypyxaa Firmicutes
MuKIOpu 68,9 £+ 4,1% HEM TamKWI JSTOH; YHKY
naiitugarn Hadac Oyswinmuuiapuaa Oy KypcaTKhd
60,2 =+ 3,5%, Oomka OJTHOJNOTHSUTH  VHKY
Oy3unmuuuiapuna sca 62,7 + 3,2% 6ynau (p<0,01).
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Pacm 1. AHuKIaHTaHT OaKTepHsIIAPHUHT TypyXJapapo COMUIITHPMA MUKIOPU

10.00
2,00 ®Kmmap ™ Vrmn Gomnanap
8.00
7.00
6.00
5,00
4,00
3.00
2,00

1.00

8.60

0.00
Firmicutes/Bacteroidetes HHCOATH

Bacteroidetes MUKTOpPHHHHT MACalUIIN CTPECC
OmmaH OOFIMK TypyXZJa OHI OKOpH Japaxasna
udonananau: terunumyia 18,4 + 2,2%, 24,1 + 2,.8%
Ba 22,3 + 2,6% (p<0,01). Knuauk OenrumapHUHT
OFUPJIMK Japakach OaxojaHraHaa, YHKYCH SIKKOJ
Oy3wiraH Ba KOTHUTHB TaHKUCIUTH  Oyiran
oemopnapna lllennon wHAekcu 2,5 + 0,2 raua
nacaiiraH, ypraya Oy3wmmnuiapia sca 0y KypcaTkud
3,1 £ 0,3 uu tamkun 3trad (p<0,05).

Nuak gucOMo3W Ba KOTHHUTHUB Y3rapHILiap
ypracuga  WIIOHWIM  OOFIMKIMK  AHWUKJIAHIH.
Firmicutes/Bacteroidetes HucOaTn Ba KOTHHTHB
MaxCyJJOpPJMKHMHT Tacaliviy  ypracuna TYFpH
KOppeISIuoH OOFMMKIMK Kain ortumau  (r=0,42;
p<0,01). Bifidobacterium mapaxacu Ba KOTHHTHB

Bifidobacterium (%)
Pacm 2. ['enzep TakcuMobTra Kypa 6akTepusuIapHUHT U(OaaTaHUIIN

v

TaHKUCJIUKHUHT  SKKOJUIUTH ~ ypTacuaa TecKapu
Koppemsitss  anukmaHoqn - (=0,39; p<0,01).
LlyHuHrIeK, O-XWIMa-XWUIMKHAHT [TacaluIig Ba
JUKKAT KYpCaTKMYWIAPUHUHI EMOHJAILYBH ypTacuia
xaM OOFIMKIHK Kaii stunau (r=0,36; p<0,05).
Iyrmait  Kwmb, TamKUKOT  HATIDKAIapH
acocuit TypyxZa WYaK MHKPOOMOTACHHHWHT SIKKOI
JTUCOMOTHK Y3TraphllIapy MaBKyIUIMTHHU KYpcaTu.
By y3rapunuiap Firmicutes MUKIOPMHHHI OpTHILH,
Bacteroidetes Ba MPOOHOTHK OakTepusiap
MUKJIOPUHUHT  KaMalWIiu, MHKpOONIap  XWiMa-
XAJUIMTHHUHT TTACaWMIIK XaMaa KJIMHUK Ba KOTHUTHB
KypcaTkuwiap OWIaH HIIOHWIM  KOPPEISIHOH
OOFJIMKJIMKIIAP MaBKYIJIMTY OUJIaH TaBCU(IIaHAIM.
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" BoImKa 3THOIOTHA

Pacm 3. Viiky Oy3unum typiapura kapabd 0akrepusutapHUHT UQOIaTaHUIIN

Acocuii TypyX YcMmuplapuaa aHUKJIAHTaH
KorHUTHB Oy3mmuiuiap MoCA KypcaTKUUIapUHUHT
nacaiiuiy Ba TMT TecTiapunu GaskapHill BAKTHHUHT
y3aiimmm  Omnman  taBcuduangu. By  oukkar,
MabJIyMOTHH KaﬁTa uoiam TE3JIMI'u Ba MKpO 3TYBUH
GyHKUMSUIApHUHT  Oy3WIMIIMHK — aKC  3TTHPAnu.
OnuHraH MabIyMOTIap YCMHpIapaa CEMHU3JIMK Ba
KOTHUTHB TAaHKUCIUK ypTacugard OOFIUKIUKHU
KYpcaTyBUH XOPW)KHUH TAaAKUKOT HaTH)Kajlapura Moc
kemamu (Smith J., 2022; Brown A., 2023), 6upok
Ma3Kyp TaAKHKOTAa ymOy Oy3wiMiuap H4aK
MUKPOOHMOTACHHHHT y3rapulniapu OwiaH dambapdac
oormukmurn  kypcatu®  Oepwinam.  TagkukoTtaa
aHWKJIaHTaH TeHaep (apkiap Ku3iapaa Oy3uiumuiap
AKKOJIPOK SKaHJIWTHAAH paionat Oepaaum, Oy oca
TOPMOHAJ XOJaT XYyCyCHSATIApH Xama yHHHT
MHUKpOOHOTa Ba  HEHPOPHIOKPHUH  OOLIKapyBra
TabCUPH OWIIaH OOFJIMK OYJIHIIN MYMKHH.

[lynra yxmam MabayMoTiap OHp KaTop
3aMOHaBUM WJIMUK HIUIapJa XaM KeJITHPUITaH
0ynmmb, ynapna aén OpraHM3MUHMHI TUCOMOTHK Ba
SUUTAFJIAHUII y3rapuluiapura HUCcOaTaH
Ce3yBUAHJIMI'M IOKOPM OKAHJIWTH Kaia STHIaIu.
Komnasepca, 3THONOTHK OMWIUIAp TaXJWIW AIOXHIA
IpTHOOpPTra JIOMHMK: yHra Kypa, MHKpPOOWOTa Ba
KOTHUTHB (QYHKUMsUIApAArd 3HT SKKOJ Y3rapuiniap
MICUXO3MOITMOHAN ~ cTpecc OwiaH OOFIMK — YHKY
Oyswmmm Oop ycmupnapaa Kys3atwiraH. by
CTPECCHUHT THIOTAIAMYC-TUIIOPU3-apeHANl TH3HMH,
MMMYH MEXaHM3MIIAp Ba MYaK MHUKPOO TapKUOMHHHT
Y3rapuim OpKaId «HU9ak—OOoI MHS» YKHTa TabCUP

9TYBYM  acocuii  MoAM(UKATOp  SKAHIUTHHHU
TaCAHKJIaiN.

XyJoca. OnuHran HaTWXajap nJaK
MHKPOOHOTAaCHHH Yemupiapaa KOT'HUTHB

6y31/mmm1ap MIAaKJUTAaHUIIAHUHT MYXWUM [MAaTOTCHCTUK

oMmnn cudaruna Kapam MMKOHMHHM  Oepajm.
Mukpobrotanunr  Qakat alipuM  KUXaTiaapura
bTHOOP KapaTrad akcapusT TaAKUKOTIapaaH GpapKin
paBMIIa, Ma3Kyp MIIa TapkuOui, QyHKIMOHAN Ba
KJIMHUK-KOTHUTUB KYpCAaTKU4YIAPHU Y3 WYMIa OJIraH
KOMIUIEKC TaxJawil YyTkasmwigu. by aca  ymap
ypracugaru UWHTErpaTuB ¥3apo  OOFIMKIMKIAPHU
AHMKJIAI MMKOHUHH Oepau. OnuHran
MabIyMOTJIADHUHI  aMaJMi  aXaMusATH  HMYaK
MHKpOOHOTacH KYypcaTKUWIapuIaH KOTHUTHB
Oy3WwIMIIIapHH dSpTa TAIIXWCHIAIl Ba Oamopariamnt
Mapkepiapu cudatuaa GoinaraHul UMKOHHUITHIA,

ITYHUHTJCK TepanUsHUHT HUCTHKOOIUTH
WYHAIMIUTApYHY, JKyMIIaJlaH MHKpoOnoTara
HyHanTHpWITaH EHIANIyBIapHU  (TPOOHOTHKIIAD,

MpeOHOTHKIIAp Ba Mapxe3 OPKAIM KOPPEKIHsIIaI)
acocnab 6epumiza HaMo€H Oynanu.
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PAHHAA TUATHOCTHKA KOTHUTHBHBIX
HAPYIIIEHHH H KHILIEYHOT O THCEHO3A4 Y
I10/IPOCTKOB C METAFO/IHYECKHMH
HAPYIIEHUAMHU

HUcanoea L. T., Aboynnaesa H.H., /[cypaberosa A.T.,
Canomosa H.b.

Pestome.  Koenumusuvle u  HesponocudecKue
U3MeHeHus. ecmpevaemoe npu  MemaboauyecKux
Hapywenuil y n0OpOCMKO8 Ha Ce200HeWHU OeHb SI8IAEMCS
He MONbKO COBPEMEHHOU MeOUYUHsl, HO U COYUATbHOU
npobaemoul. Ilo Oannvim uccrenedosanus 3apyOedcHulx
yuénvix Smith J. u Brown A. xocnumusnvie napyuwienus y
Oemetl ¢ 0NHCUPEHUEM BbIPANCACIOUUEC C HAPYUEHUAMU
namsamy U YCMoOUu4yU8OCMU GHUMAHUSAMYU, MeM e 8
MeouyuHe Ha ce20OHAWHUL Oenb OYpHO 00cCyJcoaemcs
nousamusi ' xuweyHuk - moze” . Kuweunas muxpobuoma
yepe3 MemabOAUUeCKUX U Heupo — DSHOOKPUHHBIX
MEXAHU3ZMO8 OKA3bleaem OelCmeuss Ha (DYHKYUOHATbHOE
cocmosinus Mo3ea. XpoHuyeckoe 80CnaieHue npu oucouose
npUEOOUmM OANbHEeUWUM K NOSAGIEHUIO KAK HA3bIGAEMbIX
NAOXUX — JICUPO8  GAUSIL  HA  CUHME3  HeupomMeoumpos
npueoosiujee K KOCHUMUGHBIM HAPYUWEHUEM V NOOPOCIKOS
C ooicupeHueM, ewé pasz yKasviéas HA aKMyaIbHOCMb
OaHHOU memamuke 8 CO8PEMeHHOU MeOuyuHe.

Knroueswie cnosa: oemu noopocmkogozo 603pacma,
oJcupenue,  MemaboluK  Y3eapuuiiap, — KOZHUMUGHble
M3MEHEeHUs,, KUUEeUHAs. MUKPOOUOmA, OUAZHOCIMUKA.
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