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1. KnmkoBa Mikpo6ioTa 3a NOLMPEHNUK HEKOMYHIKaTUBHUX 3aXBOPIOBAHb JIIOJMHU Ta ii NepcoHi(pikoBaHA KOPEKLis
IIpY JIiKyBaHHi Nalli€HTiB 3 LIyKPOBUM [1iabeTOM 2-TO TUITY

2. Intestinal microbiota in common non-communicable human diseases and its personalized correction in the
treatment of patients with type 2 diabetes

Pedepar:

1. O6’eKT mocmimKeHHs: 0COOINBOCTI MIKPOOGIOTH KUILIEYHUKY i pOTOBOi IOPOSKHMHY, MOB'SI3aHi 3
HEKOMYHIKaTMBHUMMU 3axBoproBaHHsIMU (HK3) (aTepockiepo3oM, 0>KMPiHHIM, yKPOBUM AiabeTom 2-ro tumy (LII-
2) Ta ceplieBO-CyIUHHUMU 3axBoproBaHHsAMU (CC3)). MeTa gocimpKeHHs: 3s1ICyBaTy TUIIOBI 17151 nomupeHux HK3
inguBinyanbHi CHiBBiAHOLWIEHHS (PYHKLiOHAIBHUX IPYI NPEACTAaBHUKIB KMIIKOBOI MiKPOOiOTH JIIOAMHY, 6i0XiMIYHKX
i IMyHHMX TIOKa3HUKIB Ta peaidyBaTy MOXKJIUBICTb €EKCIIEPUMEHTAJIbHOI IepeBipKY ifei sikyBanHg HK3 miaxom

3aCTOCYBaHHSI KOPUTYIOUMX KUIIKOBY MIKpO6iOTYy nepcoHi(piKoBaHUX I1JIaHIB XapuyBaHHS. MeToau NOCiIKeHHS!:



MIKpO6i0JI0TiYHi (BUBYEHHS CKJIAZly MiKpOGIOTH POTOBOI MOPOKHUHU Ta KULIEYHUKY JIOJUHU, MiIPaXyHOK KiJIbKOCTI
SKUTTE3NATHUX KIIITUH, BUIJIEHHS YMCTUX KYJIbTYP MiKpoopraHi3miB Ta ix BupmoBa ineHTudikaist); MikpocKomiuHi
(mocnimxeHHs1 MOPQOJIOTiYHUX i THHKTOPia/IbHUX BJIaCTUBOCTEN 6aKTepill); Ppisnko-xiMivHi:
CIIEKTPO(POTOMETPUYHUN METO], (BUBHAYEHHSI CYMAapHOTO BMiCTy 6i0J10TiYHO akTUBHUX pe4oBUH (BAP)); 6ioxiMmiyHi
(B3HaueHHS 6i0XiMiYHMX IIOKA3HUKIB CUPOBATKU KPOBI Malli€HTiB); MOJIEKYJISIPHO-T€HETUYHI (Ki/IbKiCHe
BM3HAYEHHS MiKpOOpraHi3MiB 3a J0II0MOrOI0 [10JliMepa3Hoi JIaHIIOroBOi peakliii y peasbHOMY 4aci); iMyHOJIOTiuHiI
(mocmimKeHHs iMyHHMX IIOKa3HUKIB NalieHTiB 3 1]]]-2 3a mornomMoroo TeepaodazHoro iMmyHopepMeHTHOT0 aHali3y
(IPA)); craTucTuyHi (06po6Ka OTPUMAHUX Pe3yJIbTATiB AOCIiIKEHD, IPiopUTH3alilo 6iomapkepis ays 11]1-2
IIPOBOJWIIV 3 BUKOPUCTAHHSM KOPEJISALIMHOTO aHasli3y eKCIIEPUMEHTANbHUX AAHUX, aHAJli3y TOJIOBHUX KOMIIOHEHT,
(aKTOPHOrO Ta KJIaCTEPHOro aHasuizy). O6sanHanHs: criekTpodoTomeTp / dpayopumerp DeNovix DS-11 FX+
(DeNovix Inc., CIIIA); cucreMa 1151 IpOBEIEHHS II0J1iMEPA3HOi JIAHLIOTOBOI peakliii 3 JeTeKIi€0 y pexXumi
peanbHoro yacy AriaMX (Agilent Technologies, CIIIA); aBToMaTH4HMI reMaTOJIOTiYHMIA aHami3aTop Mythic 22
(Orphee S.A., lliBetinapis) Ta Cobas c 311 (Roche / Hitachi, [lIBeiinapis); aBToMaTU4HUI MpoMuBaY IaHmeTis [W-8
(BioSan, JlaTsist); nyianmeTHUi imyHodepmeHTHU aHanizatop BioTek EIx800 (BioTek Instruments Inc., CIIIA);
criekrpodoromerp KOK-3 (Pocis). JuceprauiiiHa po60Ta MprCBsIY€Ha BUSHAYEHHIO TUIIOBUX [1J1 JOCiIKYBaHOTO
perioHy ocob6IMBOCTeN CIiBBiIHOLIEHh OCHOBHUX (QYHKIIOHAJIBHUX IPYIl KULIKOBOi MiKpo6ioTu 0cCib 3
aTepoCKJIepPO30M, OKUPIiHHAM, 11]]-2 Ta CC3, a TakoX MifTBEP/IKEHHIO e(PeKTUBHOCTI CIIPSIMOBAHOI KOpeKILii
MiIKpO6iOTH LIJISIXOM 3aCTOCYBaHHSI IEPCOHi(iKOBaHUX IJIaHiB XapuyBaHHs. BCTaHOBJIEHO iHIMBiNyabHi TA
Ho3oJioriecnienudivyHi criBBigHOMEHHS PYHKLIOHATbHUX IPYIl IPEACTABHUKIB KUIIKOBOI MiKpo6ioTu 0Cib 3
aTepockyiepo3oM, oxkupiHHaM, CC3 Ta 11]1-2. CTBopeHo nepcoHidikoBaHi IJIaHU Xxap4yyBaHHS, 1[0 BKJIIOYAIOTh
iHguBiAyanbHO NifibpaHi MPO6GIOTUKY Ta POCIMHHI IPOAYKTH XapuyBaHHS 3 IPE6iOTUYHUMU BJIACTUBOCTSIMHY, IO Y
CYKYIIHOCTi 3a6e3mnedye CIIpsIMOBaHy [ii0 Ha KUIIKOBY MiKpo6ioTy. KiiHiYHO niaTBEpaskeHo AieBicTh i o1jiHeHO
eeKTUBHICTb CIIPSIMOBAHOI KOPEKLii KUIIKOBOI MIKpO6ioTH 3a OIIOMOT0I0 I1epCcoHi(iKOBaHO Mifi6paHOro MiaHy
Xap4yyBaHH4 [IPU JIiKyBaHHI nanieHTis 3 [1]]-2. loTprMaHH4 3allpOIIOHOBAHOI [ieTy TPU3BOAUIIO 1O HOpMaJli3allii
KUIIKOBOI Ta OpajibHOI MiKpO6iOTH, 3MEHIIEHHS B KPOBi PiBHIB IJII0KO34, TUMOJIOBOI ITpo6wy, JITTIHII, kpeaTtuHiny,
ceyoBuHH, SIgA Ta TNF-n, 36ispI1eHHS PiBHIB ce40BOi KucoTH, Hatpito, Marsilo, a Tako>X 3MeHIIeHHS 3HaYyeHb
TakuX (i3vKkaIbHUX [MOKA3HUKIB: Maca Tijla, 06XBAT Tasii, 06XBaT CTEroH, 06XBAT BEPXHbOI YACTUHU CTErOH Ta iHJEeKC
MacH Tizia. BUsBI€HO OCHOBHI KOpeJIsLiliHi 3a/1EXKHOCTI Mi>K 3MiHOIO IEBHUX (PYHKLIOHAJIbHUX TPYIl KUIIKOBOI
MIKpO06iOTH, TOKa3HMKAaMU IMyHITeTY Ta 6ioxiMiyHMU napameTpamMu. OTPUMAHO BIOPSIIKOBAHUI 32 BaXKJIUBICTIO
[IOKa3HUKIB repeJiik MikpoOHMX, 6i0XiMIYHNX Ta IMyHHHX MapKepiB, 10 BifIoBinae nponenypi nepcoxidpikoBaHoro
sikyBanHs 1JJI-2 muisixom Kopekiuii KnuimkoBoi Mikpo6ioTu. Hait6inbi penpe3eHTaTUBHUMU MapKepaMuy BUSIBUJIUCh
Taki nokasHuku: E. faecalis (ciuna), TNF-o, KpeaTuHiH, ce40BMHa, TUMOJIOBA ITpoba, Hatpiit, Lactobacillus spp.
(cnuna), E. faecalis (BunoposxHeHHs kuie4HuKky), E. coli (lac -) (BunoposxHeHHs Kuie4yHuKky), Lactobacillus spp.
(BUMOPO>XKHEHHS KULIeYHUKY). TeopeTuyHe y3arajbHeHHs Ta BUPilIEeHHS] HAyKOBO-TIPAaKTUYHOI 3a/1ayi rossrae y
MOXJIMBOCTi BUKOPUCTAHHS 3HaNIEHUX B POOOTI TUIIOBUX CIIiBBiIHOIEHb OCHOBHUX (PYHKLIIOHAJIbHUX IPYII
[IpeJCTaBHUKIB KUIIKOBOI MiKpO6iOTH SIK HOBUX 6araTOKOMIIOHEHTHUX MIKpOOHUX MapKepiB aTepoCcKieposy,
oxxupinns, 1[[]-2 ta CC3. KiiniuyHe migTBepakeHHs e(eKTUBHOCTI CITPSIMOBAHOI KOPEKIIii MiKpo6ioTH 3a IOTIOMOTOI0
IIepCOHi(iKOBAaHOTrO XapuyBaHHS OOI'PYHTOBYE i IEMOHCTPY€E MO>KJIMBICTb IPAKTUYHOTO BUKOPUCTAaHHS HOBOTO
niaxony 1o nomnepenxeHH i gikyBaHHs HK3. 3acTocoBaHa B po6OTi MeTOMKA NIpiopUTU3allii 6ioMapKepiB Mae
[IpaKkTUYHEe BUKOPUCTAHHY, SIK CKJIaZloBa HOBOTO MeToAy 3zificHeHHs “feature selection” - ontumanbHOro Binbopy
IAHUX JJ1s1 MallMHHOrO HaB4yaHHs. CTyIiHb yrpoBaJykeHHs: 6 akTiB BpoBamykeHHs. Cdepa (ranys3b) BAKOPUCTAHHS:
OXOPOHA 3[10pPOB’S (MEAUIMHA: MIKpPO6i0JIOTisl, iIMyHOJIOTis], HEKOMYHIKaTUBHi 3aXBOPIOBaHHS).

2. The object of research: features of the intestinal and oral microbiota associated with noncommunicable diseases
(NCDs) (atherosclerosis, obesity, type 2 diabetes mellitus (T2D) and cardiovascular disease (CVD)). The purpose of
research: to find out typical for common NCD individual ratios of functional groups of human intestinal
microbiota, biochemical and immune parameters and to realize the possibility of experimental verification of the
NCD treatment idea by application of microbiota targeted correction through the personalized diet plans.
Research methods: microbiological (examination of oral and intestinal microbiota composition, counting the



number of viable cells, isolation of pure cultures of microorganisms and their species identification); microscopic
(determination of morphological and tinctorial properties of bacteria); physico-chemical: spectrophotometric
method (determination of the total content of biologically active substances (BAS)); biochemical (determination of
biochemical parameters of patients' serum); molecular genetic (quantitative determination of microorganisms
using real-time polymerase chain reaction); immunological (determination of immune parameters of patients with
T2D using solid-phase enzyme-linked immunosorbent assay (ELISA)); statistical (processing of the obtained
research results, prioritization of biomarkers for T2D was performed using the correlation analysis of experimental
data, principal component analysis, factor and cluster analysis). Equipment: DeNovix DS-11 FX +
spectrophotometer / fluorimeter (DeNovix Inc., USA); real-time PCR system AriaMX (Agilent Technologies, USA);
automatic hematology analyzer Mythic 22 (Orphee S.A., Switzerland) and Cobas c 311 (Roche / Hitachi,
Switzerland); IW-8 automatic plate washer (BioSan, Latvia); BioTek Elx800 plate immunoassay analyzer (BioTek
Instruments Inc., USA); KFK-3 spectrophotometer (Russia). The dissertation is devoted to the definition of typical
for the studied region features of the main functional groups of intestinal microbiota ratios of persons with
atherosclerosis, obesity, T2D and CVD, as well as conformation of the effectiveness of microbiota targeted
correction through the personalized diet plans. Individual and nosologically specific ratios of functional groups of
representatives of intestinal microbiota of persons with atherosclerosis, obesity, CVD and T2D have been
established. Personalized nutrition plans have been created, which include individually selected probiotics and
plant foods with prebiotic properties, which together provide a targeted effect on the intestinal microbiota. The
efficacy and effectiveness of targeted correction of the gut microbiota by means of a personalized nutrition plan in
the treatment of patients with T2D has been clinically confirmed. Adherence to the proposed diet led to the
normalization of intestinal and oral microbiota, a decrease in blood glucose, thymol test, VLDL, creatinine, urea,
SIgA and TNF-n, increased levels of uric acid, sodium, magnesium, as well as a decrease in the values of the
following physical parameters: body weight, waist circumference, thigh girth, upper thigh girth and BMI. The main
correlations between the change of certain functional groups of the intestinal microbiota, immune parameters and
biochemical parameters are revealed. An orderly list of microbial, biochemical and immune markers of the process
of personalized treatment of T2D by correcting the intestinal microbiota have been obtained. The most
representative markers proved to be the following: E. faecalis (saliva), TNF-n, creatinine, urea, thymol test, Na,
Lactobacillus spp. (saliva), E. faecalis (stool), E. coli (lac -) (stool), Lactobacillus spp. (stool). Theoretical
generalization and solution of scientific and practical problem is the possibility of using the typical rations of the
main functional groups of the intestinal microbiota as new multicomponent microbial markers of atherosclerosis,
obesity, T2D and CVD. Clinical confirmation of the effectiveness of targeted correction of the microbiota with the
help of personalized food justifies and demonstrates the possibility of practical use of a new approach to the
prevention and treatment of NCDs. The method of prioritization of biomarkers used in the work has a practical use
as part of a new method of "feature selection” - the optimal selection of data for machine learning. The extent of
implementation: 6 acts of implementation. The field (industry) of use: healthcare (medicine: microbiology,

immunology, non-communicative diseases).
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