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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobuTy TEXHOIOTIIO IiarHOCTUKY TEeMITy i IPOQiio CTapiHHS JIOAUHU 3 BUKOPUCTAHHSIM HEIPOMEPEXEBUX

QJITOpPUTMIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

To develop a technology for the diagnosis of the tempo and profile of human aging using theneural network
algorithms

Pedepat yKpaiHCBKOIO:

KomniekcHe o6cTesxxeHHs 37ilicHeHO Y 188 mpakTU4HO 3[10pOBUX Jitofeil. [1inibpaHo KoMIIyIeKC Haibibl
inpopmarnBHuX ¢izionoriyHnx, 6i0xiMiyHMX 6ioMapKepiB i TECTIB CTapiHHS CEPLEBO-CYMHHOI, PECIipaTOPHOI,
KiCTKOBO-M'130BOI CCTE€M OpPraHi3my, aBTOHOMHOI peryJsiiii Ta MeTabos1i3My. 3apONIOHOBAHO METO/, KOPeKIii
CHACTEMaTUYHOI IOXUOKY PiBHSHHS MHOKMHHOI perpecii pu o64ucieHHi 6iosoriunoro Biky (BB) sikuit ycyBae
3aBUILEHHS PO3PaXyHKOBOIO BiKy y MOJIOIUX Ta 3aHWKEHHS y CTapux Jyiogeil. Po3pobisieHo perpeciiiii mozesi BB
CEPLEBO-CYLVHHOI, PECIIipAaTOPHOI, KICTKOBO-M'SI30BOI CUCTEM OPraHi3My Ta CUCTEMU aBTOHOMHOI PEryJIsiii.
Kutiniuni 1a60paTopHi HOCTiIKEHHS IPOBELEHO Y 735 310pPOBUX 0Ci6. PO3po6aeHnil MeTo, OL[iHKY MeTab0iYHOTO
BiKY JIIOJIMHU LIJISIXOM BUKOPUCTAHHS TOKPOKOBOI MHOXKMHHOI perpecii Ta HaB4yaHHS [J1160K0i HeMPOHHOI Mepexi.
Taxox po3po6s1eHO METOJIUKY OLiHKY BB s10/iell Ha OCHOBI [10KAa3HUKIB KJIIHIYHOTO aHali3y KPOBi 3 BUKOPUCTAHHSIM
HepoHHOI Mepexi. Po3po6yieHo ekcripec-MeTo], AiarHOCTUKYU TEMITY CTapiHHS JIIOIUHU 32 IOIIOMOTOI0 aHKETH, 110
BKJIIOYA€ O3HAKM CTAPiHHS 3 BUKOPUCTAHHAM METOMY HaBYaHHs HEMPOHHOI Mepexi. Lleir meToz mosxe
BHUKOPHCTOBYBATHUCS [ [IOII€PEHbOT0 BiIOOPY NalieHTiB 3 pU3MKOM IIPMCKOPEHOr0 CTapiHHS 1715 MOAaJbLIINX
NOTIMOJIEHUX IOCIIiI>)KeHb. BUKOPUCTaHHS HEMPOHHOI MEPEXi J03BOINIIO MiABUIIATY TOYHICTh BU3HAa4YeHHS BB B
1,5 pasu. [lepeBaramu 3anpoONOHOBAHOI TEXHOJIOTII BUBHAYEHHS TEMITy CTAPiHHS OPraHi3aMy € KOMILJIEKCHUN MigXif
OLIiHKM CTapiHHSI OCHOBHUX CUCTEM OpraHiamy, 110 J03BOJIsi€ N0OYayBaTy TPodib CTapiHHS JIIOAMHYU Ta OLiHUTU
inauBinyanbHUI PU3UK PO3BUTKY Ti€l YM iHIIOI BiKOBOI naToJoTii. KOMIIIEKCHA OLIiHKa TEMITy CTapiHHS
(i3i0IOriYHUX CUCTEM OPraHi3My [O3BOJIAJIA BUBUMTU F€TEPOXPOHHICTh CTAPiHHS, OCHOBHI TPAEKTOPIi CTapiHH
OpraHiaMy. BussiieHi B HalIOMy [OCJIIJIKEHH] 3B'I3KU MK CTapiHHAM Pi3HMX CUCTEM OPraHi3My MalOTh BaXKJIMBE
3HAYEHHS Y po3poOLli cTpaTerii aHTUBIKOBUX BIIMBIB Ta NPO(QiIakTULll pO3BUTKY BiK3asexxHOi naToJiorii. Pozpobseni

METOJY BU3HAuYeHHs BB Ta TeMIly cTapiHHS peasizoBaHi y BUIVIALI KOMIT'IOTEPHUX IPOrPaM.

Pedepar aHIJIiHCBKOIO:

A comprehensive examination was carried out in 188 practically healthy people. A complex of the most informative
physiological, biochemical biomarkers and tests of aging of the cardiovascular, respiratory, musculoskeletal
systems of the body, autonomic regulation and metabolism has been selected. A method is proposed for correcting
the systematic error of the multiple regression equation when calculating biological age (BA), which eliminates the
overestimation of the estimated age in young people and the underestimation in the elderly. Regression models of
BA of the cardiovascular, respiratory, musculoskeletal systems of the body and the autonomic regulation system
have been developed. Clinical laboratory studies were carried out in 735 healthy people. A method has been
developed for estimating the metabolic age of a person by using multiple stepwise regression and training a deep
neural network. A method for assessing BA in people based on the indicators of a clinical blood test using a neural
network has also been developed. An express method has been developed for diagnosing the rate of human aging
using a questionnaire that includes signs of aging using the neural network training method. This method can be
used to preselect patients at risk of accelerated aging for further depth studies. The use of a neural network made
it possible to increase the accuracy of BV determination by 1.5 times. The advantages of the proposed technology
for determining the rate of aging of the body is a comprehensive approach to assessing the aging of the main
systems of the body, which makes it possible to build a profile of human aging and assess the individual risk of



developing a particular age-related pathology. A comprehensive assessment of the rate of aging of the
physiological systems of the body made it possible to study the heterochrony of aging, to determine the main
trajectories of the aging of the body.The links between the aging of various body systems revealed in our
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: Crioci6 BusHa4YeHHs 6i0I0TIYHOTO BiKy OCHOBHUX (i3i0JIOTYHMX CUCTEM OpraHizmy

Ta npo@inio cTapiHHsA

Ha3zpa HTII anrsi#icbKo10: Method for determining the biological age of the main physiological systems of
the body and the aging profile

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
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