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1. Knniniko-y1a60paTopHe 06IpyHTYBaHHS 3aCTOCYBAHHS arOHICTIB peLleNTOPiB IJI0KaroHONoAiGHOro nentusy-1
3aJIEXKHO Bifi MeTab0J1iYHOI aKTUBHOCTI MiKpOO6iOMYy KUILIKiBHMKA Ta MOPPO-(EHOTUIIOBUX OCOOIMBOCTEN MAlliEHTIB

3 LIyKpPOBUM [1iabeToM 2 TUITY.

2. Clinical and laboratory validation of the use of glucagon-like peptide-1receptor agonists depending on the
metabolic activity of the intestinal microbiome and morpho-phenotypic features of type 2 diabetic patients.

Pedepar:

1. MeTa po6oTu noJisrasna B JOCJiI)KeHHi 0COOJIMBOCTEN BIJIMBY aroHiCTiB peLleNTOPIB IJ1I0KarOHOIOiGHOTrO
nentury-1 Ha MeTaboJliyHy aKTUBHICTb MiKPOOiOMY KUAILIKIBHMKA 3aJI€3KHO Bill MOP(GO-(HEHOTUNIOBUX XapPaKTEPUCTHUK
Iali€eHTIB 3 MyKPOBUM aiabeToMm 2 Tuty. [IpoananizoBani pesyabratu obcteskeHHs 153 nanienTis 3 LI 2 Tury Bikom
Biz 31 mo 75 pokiB, cepenHiii pieHb HbAlc ctanoBuB 7,83+1,55 % Ha TJ1i HonepenHbOro JliKyBaHHs. BumipioBanu
AHTPONIOMETPHUYHI IIapaMeTpH, iHgekc macu Tina (IMT), koMnosutio Tina (MeTonoM 6i0eJIeKTPUYHOrO iMIIeJaHCy),
XapaKTePUCTUKU BYTJIEBOJHOTO, JiligHOro o6MiHiB, piBHi ['TIT1-1 Ta mikpobianbuux metabosmitis (KJDKK i TMAO),

KOHILIEHTPALlil0 B CUPOBATLi KPOBi MapKepa OKCUAATUBHOrO cTpecy 8-i30-PGF2n. O6roBopenHs i BUCHOBKU. Ilicis



PaHXXyBaHH4 3a 3HadeHHsIM IMT, nauienTu 6ysu po3nofineHi Ha 4 rpyny, MiXX SIKUMM IIPOBEJIX MOPiBHSIHHS PiBHIB
8-i30-PGF20 ta KJIDKK. BctaHOB/IEHO, 1[0 OJHOYACHO 3i 360isbeHHsIM IMT, BillCOTKOBOTO BMIiCTY XUpY, piBHS
BiCLIepaJIbHOTO >KUPY, CIIOCTEPIrajoch NiiBUILeHHs KoHLeHTpalii 8-i30-PGF2o (p<0,05). BusiBiieHO 3BOPOTHI
KOpeJIsiLiiizi 3B'13ku Mixk 3HaueHHssMU IMT ta piBHsmu KJIDKK B konpodinbsrparti (p<0,05), TOGTO BUSIBJIEHO 3B'SI30K
MDXK 03HaKaMu (GEHOTUILY OXKUPIHHS, CTYIIEHEM OKCUAATUBHOTO CTPECYy OpraHi3my xBopux Ha 1]1 2 Tuny ta
(dyHKIiOHAIBHOIO aKTUBHICTIO KUIIKOBUX 6akTepill, a came cuHtezom KJIDKK. ITpu nocifkeHHi B3aeMO3B's13KiB MK
(heHOTUNOBUMYU MOP(GOJIOTIYHMMY O3HaKaMH, PyHKIIi€l0 KNIKOBOi MiKpo6ioTy, oLiH0BaHOi 3a piBHeM KJDKK, Ta
MTOKa3HUKaMHU TECTIB [1J151 OLIIHKY IICUXOEMOLIITHOTO CTaHy 3a [OMOMOrolo aHkeTyBaHHs (n=101) BinzHaueHO
IOCTOBIpHY IPsIMY KOpeJIsiLiio 6asiB 3a OLiHKOI0 TOPMOHAIbHOTO N1c6aaHCy KOPTU30JIy 3 PIBHSIMU 3arajlbHOro i
BiCLIEPAJIBHOT'O XXUPY, SKi CBOE€IO YEPTOIO MPOSBIIAIN LOCTOBIPHY KOPEJIALIO 3 OL[iHKaMU 3a IIKaJI00 TPUBOTHY Ta
Iernpecii, nuctpecy npu giaberi. Li naHi BKasyloTh Ha JOLIIBHICTb 32CTOCYBAHHS NAHUX TECTIB JJI51 OLiHKU CTYIIEHIO
IICUXOJIOTIYHOTO AUCTPECY Y NALi€HTIB 3 pi3HNMMU (HEHOTUIIAMU. BCTaHOBJIEHO, IO MicJIs JIIKYBaHHS JIiparjayTUIOM B
MaKCUMaJsbHil 103i (n=88) crioctepirasocs NOoKpaleHHs IJiKeMiYHOro KOHTPOJIIO Ta Jinigemii, nosinmeHHs
KOMIIO3ULi Tijla (3HW>KEHHS % 3arajbHOrO Ta BiCLiepajbHOTO XXUpPY, niapuieHHs CBI, rinparauii opranismy). Li
3MiHM CyIIPOBOJIXYBaJIMCh JOCTOBIPHMM MiIBUILIEHHSIM KOHIeHTpalii B konpodinsrparti KJDKK, mo moxxe cBigunuTu
IIpo nokpaieHHs QyHKIii /ckany KUIKoBoi Mikpo6ioTy, a came 6akrepiii-ponyuenTis KJDKK. Ha i
3aCTOCYBaHHS Jiparaytugy (n=44) BusisnieHo npupict piBHs eHgoreHHoro I'TITI-1 B kposi (p<0,05), 1110 TaKoX MOXe
OyTy MOB's13aHe 3i 3MIHOIO CKJIaAy KMIIKOBOI MiKpOGiOTH. BUsIBIEHO JOCTOBiIpHE 3HIDKEHHSI PiBHS IPOATEPOreHHOTO
Ta NpoTpomMoboTUYHOro Metabosita TMAO (n=44) B cupoBaTLi KpoBi. JlociizKeHO e(PeKTUBHICTb 3aCTOCYBAaHHS Y
xBopux Ha [1]] 2 tuny apI'TIII-1 sk 3ac06iB IpOTHIii pO3BUTKY HEHPOIICUXOJIOTIYHUX MTOPYIIEHD 3 YpaxyBaHHIM
(yHKIiOHAIBHOI aKTUBHOCTI MiKpO0OiOTH KUILIKiBHUKA. [IpY OLIiHIIi ICHXOMETPUYHUX XapPaKTEPUCTUK (CTYIIiHb
TPUBOXKHOCTI Ta JieTpecii, OLiHKa AUCTPeCy, IOJOJIAHHS CTPECY) 32 JOIIOMOTOI0 aHKETYBaHHSI BUSIBJIEHO, L0 Y
NaljeHTiB 000X CcTaTell MOKPAIIUINCh XapaKTEPUCTUKY IICUXOEMOLIIHOIO CTaHy: 3HU3WJIMCH 3arajlbHi IIOKa3HMKY 32
TOCIIITa7bHOIO MIKAJIOK TPUBOIH i AeNpecii, cyMapHUi piBeHb AUCTpeCy Mpu AiabeTi, a TaKoXK 6aju 3a LKoo
OLIIHKM TOPMOHAJIbHOTO Anc6anancy koptusony (p<0,05). BusiBneHi 3MiHU 3[1€6i/1bIIOT0 CIIOCTEPIraauch y rpymi
KIHOK, Ha BiIMiHY Bif] YOJIOBIKiB, 11O CBiZYXTh PO OCOGIMBO CIIPUITIANBUH e(deKT 3aCTOCOBAaHO]I Teparlii Ha
HEMPOIICUXOJIOTIYHUN CTATyC Malli€eHTOK, MOKJIUBO, Y 3B'SI3KY 3i 3BMEHIIEHHSIM BIUIUBY CTPECOBUX TOPMOHIB.
BinznadyeHo NpsAMUI KOPEJLiiHNM 3B'930K MiX piBHAMU KJDKK Ta nanumu rncuxometpii. Pesdysibrati
OOI'PYHTOBYIOTB JOLINBHICTb 3acTOCYBaHHA Teparlii apI'TII1-1 Ta [oBOATS iX €(PEKTUBHICTD W00 BIVIUBY Ha
MeTaboJTiYHy aKTUBHICTh KMIIKOBOI MiKp0O6iOTH, 30KpeMa 3HMKEHHSI KOHLIEHTPaLlii B CUpOBaTLi KPOBi Nal[ieHTIiB
[IPOATEPOreHHOr0 Ta MPOTPOMOOTUYHOrO MeTabosiTy TMAQ, 1m0 cripuaTiMe 3MEeHIIEeHHIO KapJio-MeTaboiyHOro
PU3HKYy, a TakoX Teparnist apITITI-1 cripusia niABUILEHHIO BMiCTy B KOIIPOQibTpaTi KOPOTKOJIAHLIOTOBUX SXUPHUX
KUCJIOT: alleTary, IpoIioHaTy, 6yTupary, o YMHUTUME [TO3UTUBHUH BIIVB Ha CEKPELil0 eHIOTeHHUX iHKPeTHHIB.
KiiouoBi ciioBa: 1IyKpoBuii fiabet 2 TuIly, O>KUpiHHS, METab0iYHUI CUHIIPOM, aHTPOIIOMETPUYHI Ta KOMITO3ULilHi
IIOKa3HMKY, ByIJIEBOAHUI Ta JIiMiIHMI OOMiH, IJ1I0KarOHONOAIOHUH NenTuA-1, MeTaboJliTi KUIIKOBOI MiKpO06ioTH,
TpuMeTUIamMiH-N-OKCH, KOPOTKOJIAHIIIOTOBi JKUPHI KMCJIOTH, OKCUIATUBHUN CTpeC, 8 i3onpocrariangyvH F2o,

IICUXOEMOLiiHi nopymeHHs, aroHictu penenrtopis ['TIIT-1, po3mip kiiHiYHOTO edexTy.

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-PGF2o 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-PGF2o 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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I,T.LeHTI/Iq)iKaTOp ORCID ID: 0000-0003-0011-0106
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI OCOOH: [lepkaBHa yCTaHOBA "[HCTUTYT EHOKPUHOJIOTIT Ta 06MiHy

pedoBuH iM. B. II. KomicapeHnka HauioHanpHOI akagemii MeIM4HMX HayK YKpaiHu"
Kopg 3a €IPIIOY: 02012013

Micue3HaxoaKeHHS: ByJI. Bumiropogceka, 6yz. 69, Kuis, 04114, Yxpaina
dopma BaacHOCTI:

Cdepa ynpaBiHHS: HaujonasnbHa akaziemis MEUYHNUX HAyK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

VIII. 3aKkJIl04Hi BiZoMOCTi

BaacHe IlpizBume Im's I10-6aTbKOBI Opaienko Banepis JleoHizisHa
rOJIOBH pagu

Biacue IIpizsume Im's [10-6aTbKOBI Opzienxo Banepis JieouinisHa
roJIOBYIOYOrO Ha 3aciJaHHi

BigmoBizasibHU 32 MiATOTOBKY l'onyap Ipuna Bonogumupisaa

00JIIKOBHX JOKYMEHTIB

Peectparop VYKpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




