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1. MeTo1o nucepTaniitHoi po60TH 6yJI0 BCTAHOBJIEHHS Y4aCTi HEUTPOQIiNbHUX [03aKIITUHHUX nacTok (HIIIT) B
iHOyKUii 3anaJbHUX IPOLECIB y Tijli TBAPUH BHACJITOK KOHTAKTY 3 €HIOT€HHUMH Ta €K30T€HHUMU HAaHOYaCTUHKAMU
(HY), po3pobka crioco6is BukopuctanHsl HY 1151 kepoBaHoro BIIMBY Ha yrBopeHHs HIIII, nomyky 3aco6iB 1is
TapreTHOrO BIJIMBY Ha HEUTPOQibHI TPaHyJIOLMTH Ta iX 3gaTHOCTI yrBoptoBaty HIIII, 30Kkpema /151 BUKOPUCTaHHS
HIIT-ingykyounx HY B ckafi BakMH HOBOTO MOKOJIiHHS. BuBYeHO [ito aBoX TuMiB HY - eHoreHHuX, sKi
CIIOHTaHHO YTBOPIOIOTBCS B TeNaTobisiapHiil cucTeMi BHACIINOK AieTy, 6araTtoi Ha XUPH, X0JIeCTEPUH Ta JieTH
6araToi Ha PPYKTO3Y; Ta €K30T€HHUX, 30KPEMA aJIOTPONIHMX MOoAU(iKalliil ByrJIelo — HaHOMiaMaHTiB Ta rpadeH
okcupy. Iy OCTaHHIX HE iCHY€e pelenTopiB B OpraHi3mi, poTe BifoMa iX 31aTHICTh iHAyKyBaTu yrBopeHHs HIIIL. B

POOOTi IeTasbHO BUBYAJIaCh MOXKJIMBICTh BUKOPUCTAHHS yTBOPEHUX KoH'foratis HY Ta nenTuziB KopoHasipyciB 1jis



MIBUJKOI reHepauii iMyHHOI Binnosizgi no antureHis SARS-CoV-2 nipu BBEJIEHHI B OpraHism. [1j1s1 IpoBeeHHS
IOCJiIKeHHs 6YJI0 CTBOPEHO MOIeJlb HeasKorojibHoro creatorenatuty (HACT) y 1abopaTopHux Muei 3a aii
BHCOKOJIMiIHOI BUCOKOX0JlecTepruHOBO] fietu (BJIBX]I) Ta 3a aii BucokodpykrosHoi gietu (BOI). O6unpi
IOCIiIKYyBaHi ieT Jo6pe Bimobpaxkaau BMICT JIiMiziB, XoJleCTepUHY Ta (PPYKTO3H, Ki IPUTAMaHHI «3axifHil OieTi»
4y palioHi 3 BUCOKMM BMiCTOM ¢acTdyy, CMaKeHO]I DXi Ta COIOAKUX HAMoiB. 32 BUCOKOTO BMiCTy X0JIECTEPUHY Y
IIPUCYTHOCTI XOJIEBOi KUCJIOTU JIaHi CIIOJIyKU KPUCTAI3yIOThCS B J)KOBUHUX IIJISIXaX BHACJIIOK 3 IPUPOIHUX
IIPOLIECiB KOHIIEHTPaLii >KOBYi, yTBOPIOIOYM HAHO- Ta MIKPOYaCTUHKU. B neuinni ¢ppyKTo3y meTaboJlizye eH3UuM
¢dpykrokinasa C, sika fie MBUAKO i He Mae MeXaHi3My 3BOPOTHBOTO 3B513KY, 1J0 IIPU CIIOKMBAHHI BEJIUKOI KiJIbKOCTi
dpyKTO3H, KA IPUCYTHS B COJIOAKUX HAMOSIX, IPU3BOAUTD IO MUTTEBOrO NafniHHs piBHs AT® y renatonuTax,
nepetsopoouu ioro B AM®. YrBopena AM® BcTymae B IIISIX Aerpajalii nypuHis yepes gilo AM@-neamiHasy,
IIPU3BOJSYM 1O YTBOPEHHS CEYOBOi KUCJIOTU Ta MITOXOHPiaJIbHUX OKCUJAHTIB. [1036aBjeHi eHeprii, BHACTILOK
BucHaXeHHSI AT®, renaTounTy i3 nifgBUIEHNM piBHEM MiTOXOHAPiaJlbHUX OKCUJIAHTIB CXUJIbHI 110 3arubesti i npu
IOPYIIEHHI X LiTiCHOCTi ceyoBa KMCJIOTa [IOTPAIISITUME Y TIO3aKJIITUHHUI ITPOCTIp, Jie Oyze KOHTAaKTyBaTH i3
BHCOKMM BMiCTOM iOHIB HaTpilo, IEPETBOPIOIOUNCH Y MOHOYPAT HaTpito. OcTaHHil popMye rouacTi HaHO- Ta
MIKPOKpHCTay, fKi € iHIyKTOpoM nogarpu yepes akrusauio HIIIL [ng nocnigpkeHHs mexaHizmy yrBopenHs HIII
BHMKOPHUCTAHO CIleliayibHy JiHilo mummen C57BL6 /N, 1m0 excripecyBaiau QyHKLiOHAJIBHUI I'eH nnt, BiAIOBifaIbHUN
3a nigBuieHui Bmict mitoxonapiansaoro HAIIOH /HALID+ , Ta xapakTepu3yBaauCh BUCOKMM BMICTOM
HEUTPO(iNIbHUX FPAHYJIOLHUTIB Y KPOBI i3 BUCOKOIO 3ATHICTIO 40 YTBOPEHHS aKTUBHUX (GOpM KucHIO (ADK).
[Tepe6yBanns TBapuH Ha BJIBX]] Ta Ha BOJ] cnpuuunHsino tunosi o3Haku HACT yxe yepes 4 — 6 THIKHIB, 1je 3HaYHO
MeEHIIIe HiXX B IHIKX onucanux mumauux monesax HACT (12 - 18 twkHiB). [icTonoriuyHo nigTeppxkeHo HACT y
IeYiHLi TBAPMH 32 O3HaKaMU HaKOIIMYEHHS JIiMiiB, I0SIBOI0 MIKpOBE3UKYJIALI, Herpajali€elo snep, HaKOIMNYEHHIM
KoJiareHy. Hamu ajantoBaHo KinbKicHI mizxoay aHani3dy ricTooTivyHuX 306paskeHb 17151 OLiHKU YIIKO/KeHb TKAaHUH
[eYiHKY MuIIeil. 3aporIoHOBAHO NporpecuBHUi ninxin Bepudikanii o3nak HACT nedinku imyHOpepMEHTHUM
METOJIOM, KUl 6a3yeThbCsl Ha MOJIeKYJIIpHUX Mapkepax Tecty ELF — Enhanced Liver Fibrosis po3po6ku Siemens,
aJarTOBAaHOMY JIJI1 MULIEH, 32 BUSIBJIEHHSIM aMiHO-KiHLIEBOTO MENTUy ITpokoJareny Ill, TkaHMHHOrO iHri6iTopa
MeTasionpoTeinas-1 Ta riasypoHOBOi KUCIOTU. BUKOPUCTOBYIOUM 3aIIPOIIOHOBAHI HAMU BiITBOPIOBAHI Ta 3py4Hi
mogeni HACT B 1abopaTOpHUX MUIIEH, MU AOCHITUIIN y4acTb HEUTPODINIbHUX IPaHyJIOLHUTIB Y PO3BUTKY LIUX
11aTOJIOTi. BrsBIeHO iHQiNbTPaLlilo IEAKOUMTIB Ta pyMHYBAaHHS CY[MH i KOBYHUX IPOTOK Y TiCTOJIOTIYHUX
npenaparax. Po3po6yieHo e(peKTUBHUI METOJ, BUSBIIEHHS €03UHOMIIIB y TiCTOIOTIYHUX 3pa3Kax 3a JOIOMOrOI0
dyopecreHTHOI MiKpOCKOIIil, IK1 03BOJIMB AU EPEHII0BATY 3 IOMIX CIIOCTEPEXXyBaHUX JIEHKOLUTIB
HeUTpo(inbHi Ta €03MHOGINbHI rpaHyIoLUTU. BCcTaHOBIIEHO, 110 cepef iHDiNbTPYIOUUX IPAHYJIOLUTIB Y TKAHMHAX

MeYiHKU NePeBaKaloTh HEUTPOPIu.

2. The aim of the dissertation work was to establish the involvement of neutrophil extracellular traps (NETs) in the
induction of inflammatory processes in animals and humans following contact with endogenous and exogenous
nanoparticles (NPs), the development of methods for using NPs to control the formation of NETs, the search for
means of targeted influence on neutrophil granulocytes and their ability to form NETs, particularly for the use of
NET-inducing NPs in the composition of next-generation vaccines. The action of two types of NPs was studied:
endogenous ones, which are spontaneously formed in the hepatobiliary system as a result of a high-fat,
highcholesterol diet and a fructose-rich diet, and exogenous ones, including allotrope modifications of carbon -
nanodiamonds and graphene oxide. The latter do not have receptors in the body, but their ability to induce the
formation of NETSs is known. The work thoroughly examined the possibility of using formed conjugates of NPs and
coronavirus peptides for the rapid generation of an immune response to SARS-CoV-2 antigens upon
administration into the body. To conduct the study, a model of non-alcoholic steatohepatitis (NASH) was created
in laboratory mice using a high-lipid high-cholesterol diet (HLHCD) and a high-fructose diet (HFD). Both diets
effectively reflected the content of lipids, cholesterol, and fructose typical for a «Western diet» or a diet with a
high content of fast food, fried food, and sweet drinks. At the high cholesterol content in the presence of cholic
acid, they tends to crystallize in the bile ducts as a result of natural bile concentration processes, forming nano-
and micro-particles. In the liver, fructose is metabolized by the enzyme fructokinase C, which acts rapidly and



lacks a feedback mechanism. When consuming a large amount of fructose present in sweet drinks, it leads to an
instant decrease in ATP levels in hepatocytes, converting it into AMP. The formed AMP induces the purine
degradation pathway through the activation of AMP deaminase, resulting in the formation of uric acid and the
generation of mitochondrial oxidants. Hepatocytes being deprived of energy due to ATP depletion and with
elevated levels of mitochondrial oxidants are prone to cell death, and when their integrity is compromised, uric
acid will enter the extracellular space, where it will come into contact with a high concentration of sodium ions,
converting into monosodium urate. The latter forms needle-shaped nano- and microcrystals, which are inducers
of gout through the activation of NETs. To investigate the mechanism of NETs formation, we used a special line of
C57BL6 /N mice expressing the functional nnt gene, responsible for increased mitochondrial NADPH /NADP+
content, and characterized by high levels of neutrophil granulocytes in the blood with a high ability to form
reactive oxygen species (ROS). The animals exposed to HLHCD and HFD treatment exhibited typical signs of NASH
within 4 - 6 weeks, which is significantly shorter compared to other described mouse models of NASH (12 - 18
weeks). Histologically, NASH in the liver of the animals was confirmed by the accumulation of lipids, the
appearance of microvesicular steatosis, nuclear degradation, and collagen accumulation. We adapted quantitative
approaches for the analysis of histological images to assess tissue damage in the mouse liver. We proposed a
progressive approach for verifying NASH liver markers using the immunoenzyme method based on molecular
markers of the ELF - Enhanced Liver Fibrosis, test developed by Siemens, adapted for mice, detecting the amino-
terminal peptide of procollagen III, tissue inhibitor of metalloproteinases-1 and hyaluronic acid. Using the
reproducible and convenient NASH models in laboratory mice that we developed, we investigated the involvement
of neutrophil granulocytes in the development of these pathologies. Leukocyte infiltration and vessel and bile duct
destruction were observed in histological preparations. We developed an effective method for detecting
eosinophils in histological samples using fluorescence microscopy, which allowed differentiation between
neutrophilic and eosinophilic granulocytes among the observed leukocytes. It was established that neutrophils
predominate among the infiltrating granulocytes in liver tissues.
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Biacue IIpizBume Im's [10-6aTbKOBI Ocrartis []MuTpo IMUTPOBUY

TOJIOBYIOYOTO Ha 3acCiiaHHi

BiagmoBizasibHUM 32 MiATOTOBKY Jlyuxa IBan Bacunbosuy
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaToJIiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




