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1. KnniHiko-y1a60paTopHe O6IpyHTYBaHHS 3aCTOCYBAaHHSI arOHICTIB peLleNTOPIB IJI0KaroHONOAiGHOro nenTusy-1
3aJ1€KHO Bifl MeTab0iYHOI aKTUBHOCTI MiKpO6iOMY KUIIKiBHMKA Ta MOP(PO-(HEHOTUIIOBUX OCOOIUBOCTEN MAlli€HTIB
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2. Clinical and laboratory validation of the use of glucagon-like peptide-1 receptor agonists depending on the
metabolic activity of the intestinal microbiome and morpho-phenotypic features of type 2 diabetic patients.

Pedepar:

1. MeTa po60Tu noJsisiraja B JOCIiIKeHHi OCOGJIMBOCTEN BIJIMBY aroHICTiB peLlenTOPiB IJI0KaroHOIOAiGHOTO
nentyuny-1 Ha MeTabosidHy aKTUBHICTh MiKpOOiOMY KUIIKiBHUKA 3aJ1€5KHO BiJi MOPGO-(EHOTUNIOBUX XapaKTePUCTUK
TNallieHTiB 3 LIyKpOBUM JiiabeToMm 2 Tumy. [IpoaHanizoBaHi pesysbraTil o6cTexxeHHs 153 narienTis 3 11]1 2 Tuny Bikom

Biz 31 mo 75 pokiB, cepenHiii piBenb HbAlc ctaHoBuB 7,83+1,55 % Ha TJ1i monepenHbOro JTiKyBaHHS. BumipioBanu



AHTPONOMETPUYHI IIapaMeTpH, iHgekc Macu Tina (IMT), komnosuwio Tina (MeTonom 6i0eJIeKTPUYHOrO iMIIeJaHCy),
XapaKTepUCTUKY BYIJIEBOJHOTO, JillinHoro o6MiHiB, piBHi [TII1-1 Ta mikpobianpHux meTtabositis (KKK i TMAO),
KOHILIEHTPALlil0 B CUPOBAaTLi KPOBi MapKepa OKCUAATUBHOrO ctpecy 8-i30-PGF2n. O6roBopenHs i BUCHOBKHU. Ilicis
PaHXXyBaHH4 3a 3HaYeHHsIM IMT, nauienTu 6y po3noineHi Ha 4 rpyny, MiXX SIKUMM NIPOBEJIY NMOPiBHSIHHS PiBHIB
8-i30-PGF20 ta KJDKK. BctaHOB/IEHO, IO OJHOYACHO 3i 36isbmeHHsIM IMT, BilCOTKOBOTO BMIiCTY Xupy, piBHS
BiCLiepaJIbHOT'O KUPY, CIIOCTEPirajoch nifBuileHHs KoHueHTpanii 8-i30-PGF2o (p<0,05). BusiBiieHO 3BOPOTHI
KOpeJIsLiiizi 38's13kU MiX 3HaueHHsaMU IMT rta piBHsimu KJIDKK B konpodinbTpari (p<0,05), TO6TO BUSBIIEHO 3B'130K
MiX O3HaKaMu (PEHOTUILY OKMPIiHHS, CTyIIEHEM OKCUIATABHOTO CTPECy OpraHi3my xsopux Ha L] 2 tumny Ta
(dyHKIIOHAIBHOIO aKTUBHICTIO KUIIKOBUX 6aKkTepill, a came cuHTezoM KJDKK. ITpu nocsimkeHHi B3aeMO3B's13KiB MK
dheHOTUNOoBUMYU MOPQOJIOTIYHNMY O3HaKaMH, PYyHKIIi€l0 KNUIKOBOi MiKpo6ioTy, oLiHoBaHOi 3a piBHeM KJDKK, Ta
[IOKa3HMKaMU TECTIB JJIs OL[iHKM IICUXOE€MOLIMHOrO CTaHy 3a JOIOMOrOI0 aHKeTyBaHHs (n=101) Bin3HaueHo
IOCTOBIpHY IIPSIMY KOpeJIsiLiio 6asliB 3a OLIiHKOK TOPMOHAJILHOTO NUCOaIaHCy KOPTU30J1y 3 PiBHSIMU 3arajbHOro i
BiCLIEPaAJIbHOTO XXUPY, SKi CBOE€IO YEPTOIO MPOSBIISAIN LOCTOBIPHY KOPEJIALIO 3 OL[iHKaMU 32 IIKaJI00 TPUBOTHY Ta
Iernpecii, nuctpecy npu giaberi. Li naHi BKasyloTh Ha JOLIJIBHICTb 32CTOCYBAHHS IAHUX TECTIB JJI51 OLiHKU CTYIIEHIO
IICUXOJIOTIYHOTO AUCTPECY Y NaLi€HTIB 3 pi3HMU (PEHOTUIIaMU. BCTaHOBJIEHO, 1O MicJId JIIKYBaHHS JIiparjayTUIOM B
MakcHMaJIbHIiN 1031 (n=88) criocTepiranock MoKpalieHHs II1iKeMiYHOro KOHTPOJIIO Ta JlilifgeMil, IoJlinmeHHs
KOMITO3ULIii Tisla (3HW>KEeHHS % 3arajibHOro Ta BicliepajbHOro XXUpy, niapuueHHs CBI, rinparauii opranismy). Li
3MiHM CyIIPOBOJIXYBaJIMCh JOCTOBIpHMM MiABUILIEHHSIM KOHIeHTpauii B konpodinserpati KJDKK, mo Moxxe cBiguuTu
po nokpaeHHs QyHKIii /ckinany KUmKoBoi MikpobioTy, a came 6akrepiii-nponyuenTis KJDKK. Ha i
3aCTOCYBaHHs Jiiparaytuny (n=44) BusisyieHo npupict piBas eHgoreHHoro I'TITI-1 B kpoBsi (p<0,05), 1110 TaKOX MOXXe
OyTy MOB's13aHe 3i 3MIHOIO CKJIaAy KMIIKOBOI MiKpOGiOTU. BUsIBIEHO JOCTOBiIpHE 3HMDKEHHS PiBHS IPOATEPOreHHOTrO
Ta NpoTpomMboTUYHOro Metadosita TMAO (n=44) B cupoBaTLi KpoBi. JlociizKeHO e(peKTUBHICTb 3aCTOCYBAHHS Y
xBopux Ha [I]] 2 tumny apI'TIII-1 sk 3ac06iB IpOTHIii pO3BUTKY HEHPOIICUXOJIOTIYHUX MTOPYILEHD 3 YPaxyBaHHIM
(dyHKIiOHAIbHOI aKTUBHOCTI MiKpO0iOTH KUILKiBHUKA. [IpY OLIiHIIi ICHXOMETPUYHUX XapaKTePUCTUK (CTYIIiHb
TPUBOXKHOCTI Ta JieTpecii, OLliHKa AUCTPeCy, IOJ0JIaHHS CTPECY) 32 JOIIOMOTOI0 aHKETYBaHHSI BUSBJIEHO, L0 Y
NaljieHTiB 000X CTaTell MOKPAIININCh XapaKTEePUCTUKY IICUXOEMOLIITHOTO CTaHy: 3HU3WINCH 3arajibHi IOKa3HMUKY 32
rOCIIiTa7bHOIO MIKAJIOK TPUBOIH i Aenpecii, cyMapHU piBeHb AUCTpecy Mpu AiabeTi, a TaKoXk 6aju 3a LKoo
OLIiHKM TOPMOHAJIBHOTO AMchHanaHcy Koptusony (p<0,05). BussieHi 3MiHM 31,€6i71b1IOT0 CIIOCTEPIrajuch y rpymi
KIHOK, Ha BiIMiHY BiJ] 40JIOBIKiB, 110 CBiT4ATb PO OCOOJIUBO CIPUSITINBUI e(PEKT 3aCTOCOBAHOI Teparlii Ha
HEMPONCUXOJIOTIYHUH CTATyC MallieHTOK, MOKJIUBO, Y 3B'SI3KY 3i 3BMEHIIEHHSIM BIUIUBY CTPECOBUX TOPMOHIB.
BinznadyeHo npsMuUil KOpeLUiiHui 3B'930K MiX piBHAMU KJ/DKK ta nanumu ncuxometpii. PesdysinbraTi
OOI'PYHTOBYIOTB JOLINMbHICTb 3acTOCyBaHHA Teparii apI'TII1-1 Ta 7oBOATS iX €(PeKTUBHICTD 00 BIVIUBY HA
MeTaboiYHy aKTUBHICTh KMIIKOBOI MiKpPOOiOTH, 30KpeMa 3HIDKEHHSI KOHLEHTPALlii B CMPOBATLi KPOBi NallieHTiB
[IPOATEPOreHHOr0 Ta MPOTPOMOOTUYHOTO MeTaboiTy TMAQ, 110 cripusaTiMe 3MEeHIIeHHIO Kapio-MeTabosiyHOTro
PU3UKY, a TakoX Teparnis apITITI-1 cripusiyia niABUILEHHIO BMiCTy B KOIIPOQibTpaTi KOPOTKOJIAHIIOTOBUX SXUPHUX
KUCJIOT: alleTaTy, MPOIioHaTy, 6yTUpaTy, 10 YMHUTAME O3UTUBHUI BIJIMB HA CEKPELil0 €HI0T€HHUX iHKPETHHIB.
KiiouoBi cioBa: 1iykpoBuii fiabet 2 Tuily, OKUpiHHS, METabO0JYHUI CUHIIPOM, aHTPOTIOMETPHYHI Ta KOMITO3ULilHi
IIOKa3HMKY, ByIJIEBOAHUI Ta JIiMiIHNUI 0OMiH, IJ1I0KarOHONONIOHUH NenTuA-1, MeTaboJliTi KUIIKOBOI MiKp0o06ioTH,
TpuMeTUIamMiH-N-OKCH, KOPOTKOJIAHIIOIOBi JKUPHI KMCJIOTH, OKCUIATUBHUN CTpeEC, 8 i3onpocrarjaangvH F2o,

IICMXOEMOLiHi OpyleHHs, aroHictu peyenTopis [TII1-1, po3amip KiliHiYHOTO eeKTy.

2. The aim of the work was to study the peculiarities of the effect of glucagon-like peptide-1receptor agonists on
the metabolic activity of the intestinal microbiome depending on the morpho-phenotypic characteristics of
patients with type 2 diabetes. The results of the examination of 153 patients with type 2 diabetes aged from 31 to 75
years were analyzed, the average level of HbAlc was 7.83+1.55% against the background of previous treatment.
Anthropometric parameters, body mass index (BMI), body composition (bioelectrical impedance method),
characteristics of carbohydrate and lipid metabolism, levels of GLP-1 and microbial metabolites (SCFAs and TMAO),
serum concentration of the oxidative stress marker 8-iso-PGF2no were measured. Discussion and conclusions. After
ranking according to the value of BMI, patients were divided into 4 groups, between which the levels of 8-iso-PGF2no



and SCFAs were compared. It was established that simultaneously with an increase in BMI, percentage of fat
content, level of visceral fat, an increase in the concentration of 8-iso-PGF2n was observed (p<0.05). Inverse
correlations were found between BMI values and levels of triglycerides in the coprofiltrate (p<0.05), that is, a
relationship was found between the signs of the obesity phenotype, the degree of oxidative stress in the body of
patients with type 2 diabetes and the functional activity of intestinal bacteria, namely the synthesis SCFAs. When
investigating the relationships between phenotypic morphological features, the function of the intestinal
microbiota, assessed by the level of SCFAs, and the indicators of tests for assessing the psycho-emotional state
using questionnaires (n=101), a reliable direct correlation of the scores for assessing the hormonal imbalance of
cortisol with the levels of total and visceral fat was noted, which in turn showed a reliable correlation with scores
on the scale of anxiety and depression, distress in diabetes. These data indicate the feasibility of using these tests
to assess the degree of psychological distress in patients with different phenotypes. It was established that after
treatment with liraglutide in the maximum dose (n=88), there was an improvement in glycemic control and
lipidemia, improvement in body composition (decrease in % of total and visceral fat, increase in SVI, body
hydration). These changes were accompanied by a significant increase in the concentration of SCFAs in the
coprofiltrate, which may indicate an improvement in the function/composition of the intestinal microbiota,
namely SCFAs-producing bacteria. Against the background of the use of liraglutide (n=44), an increase in the level
of endogenous GLP-1in the blood was found (p<0.05), which may also be associated with a change in the
composition of the intestinal microbiota. A significant decrease in the level of the proatherogenic and
prothrombotic metabolite TMAO (n=44) in blood serum was revealed. The effectiveness of the use of arGLP-1in
patients with type 2 diabetes as a means of counteracting the development of neuropsychological disorders, taking
into account the functional activity of the intestinal microbiota, was investigated. When assessing psychometric
characteristics (degree of anxiety and depression, assessment of distress, coping with stress) with the help of a
questionnaire, it was found that the characteristics of the psycho-emotional state of patients of both sexes
improved: the general indicators according to the hospital scale of anxiety and depression, the total level of
distress in diabetes, as well as points decreased according to the cortisol hormonal imbalance assessment scale
(p<0.05). The detected changes were mostly observed in the group of women, in contrast to men, which indicates
a particularly favorable effect of the applied therapy on the neuropsychological status of the patients, possibly in
connection with the reduction of the influence of stress hormones. A direct correlation between the levels of
SCFAs and psychometric data was noted. The results substantiate the expediency of the use of arGLP-1 therapy
and prove their effectiveness in terms of influencing the metabolic activity of the intestinal microbiota, in
particular, a decrease in the concentration in the blood serum of patients of the proatherogenic and
prothrombotic metabolite TMAO, which will help reduce cardio-metabolic risk, and also arGLP-1 therapy
contributed to an increase in the content in the coprofiltrate of short-chain fatty acids: acetate, propionate,
butyrate, which will have a positive effect on the secretion of endogenous incretins. Key words: type 2 diabetes,
obesity, metabolic syndrome, anthropometric and compositional indicators, carbohydrate and lipid metabolism,
glucagon-like peptide-1, intestinal microbiota metabolites, trimethylamine-N-oxide, short-chain fatty acids,
oxidative stress, 8 isoprostaglandin F2n, psychoemotional disorders, agonists of GLP-1 receptors, the size of the
clinical effect.
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InenTudikarop ORCHID ID: 0000-0003-0011-0106
HoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [lepkaBHa yCTaHOBA "[HCTUTYT EHJOKPMHOJIOTIT Ta 06MiHy

pedoBuH iM. B. 1. Komicapenka HanjionanpHOi akagemii MequyHux HayK YKpainu"
Kog, 3a €IPITIOY: 02012013

Micue3HaxoaKeHHS: ByJI. Bumropopceka, 6yz. 69, Kuis, 04114, Ykpaina
dopma ByracHoOCTI:

C(l)epa yIIpaBJIiHHﬂ: HanjonanbHa akageMis MEIUYHUX HAYK YKpaiHU
InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: AkafemivyHui1

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue IpizBume Im's I1o-6aTbKOBI Opzierxo Basnepist JieoHinisHa

TOJIOBH pajgu



BaacHe IlpizBume Im's I10-6aTbKOBI Oprienko Banepis JleoHizisHa

TOJIOBYIOYOTO Ha 3acCiiaHHi

BinmoBimaibHUH 32 MiZTOTOBKY l'onyap IpuHa BononnmupiBHa

00JIiKOBUX JOKYMEHTIB

PeecTpaTop VkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




