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1. Inceprauifina po60Ta IPUCBIYEHA JOCIIKEHHIO 3aJy4€HHS YOTUPbOX NPEACTAaBHUKIB POJUHYA aMiHOOKCHIA3:
FAD-BMicHOI ros1iaMiHOOKCH1a3U Ta Miib—BMiCHMX €H3MMiB, JUaMiHOOKCHUIa31, PO3YNMHHOI i MEMOPaHO3B 13aHOi
dopm cemikapba3uauyTANBOI aMiHOOKCHIa3|, IO3aK/IiTHHHOI JIi3UJIOKCUAA3U 40 PO3BUTKY [1aTOJIOTIYHUX CTaHIB
HVIPKY Ta JIETEHI, a TAaKOX NOTEHLiTHUI BIIMB CEMiKap6a3ny, iHribiTopa Mifilb-BMiCHAX aMiHOOKCH[Ia3, Ha IPOSIBU
3aXBOPIOBaHb. B pO6OTi BUKOPMCTAHO HACTYIHI METOJM: MOJIE/IIOBAHHS TOCTPUX Ta XPOHIYHMX 3aXBOPIOBAaHb HUPKU
Ta JIETeHi y J1abopaTOpHUX TBAPUH (IJ1iLlepos-iHAyKOBAaHOTO pabioMioi3y, CTPENTO30TOLMH-1HAYKOBAaHOTO
1ykpoBoro nia6ery 1 tury Ta bneominnn C-ingykoBaHoro ¢i6bposy jiereHi y mypis, 0BaJb0yMiH-iHIyKOBaHOi
OpoHXiasbHOI acTMU Yy MypYaKiB), KJITUHHOI Ta MOJIEKYJISIPHOI 6ios0rii (MOAEs b BUCOKOIHBa3MBHUX KIITUH
KapLUUHOMM JiereHi JIbloic 3 MpUrHidYeHHSIM piBHSA eKcrpecii anantopHoro rnpoteiny Ruk /CIN85), BectrepH-6710T
aHasi3, npenapaTuBHOi 6ioxiMii Ta nudepeHiiiHoro LeHTpudyryBaHHs, CIEKTPOPOTOMETPIs,
CIIEKTPOQIIyOPOMETPIisl, TUTOPIYOPOMETPIs, iIMyHOEH3UMHUM aHai3, ETIP-crekTpockormis, CBiTIoBa MiKPOCKOis,
ricTosioriuHi Ta MOpHOMETPUYHI OCIIPKEHHS], CTATUCTUYHUIA aHaMi3. 32 OTPUMAHUMU B XOZi po60TH
pe3yJbTaTaMu BIEpIle IT0Ka3aHo 6araTopasoBe MiJBUIIEHHS BiTHOCHO KOHTPOJIIO PiBHIB aKTUBHOCTEN
IOCTiIKEeHNX aMiHOOKCH1a3: B HUPLli, OpraHi-Mimieni pabgomionidy (cemikap6a3uguyTanBoi aMiHOOKCUAA3HY,
[0J1iaMiHOOKCH1a3H, [UaMiHOOKCHIAa3U) Ta LYKPOBOTO HiabeTy (cemikapbasuadyTanBOi aMiHOOKCHIAa3M) 33 YMOB ix
MOJeJIIOBaHHS y IIypiB; JiereHi, opraHi-minieHi 6poHxiasbHOI aCTMH, BiITBOPEHOI Y MypUaKiB, (J1i3UJI0KCUAA3Y,
cemikap6a3uAuyTAMBOi aMiHOOKCHIa3|, AMaMiHOOKCHa31) Ta IIyJIbMOHOJIOTIYHOro (pibpo3y y 11ypis
(;miznnokcnpasy, cemikap6asuguyTAMBOI aMiHOOKCH1Aa3u, JUaMiHOOKCUA31, TI0J1iaMiHOOKCH1a31). BusBieHo
B32€MO3B'I30K MK (DYHKIIOHYBaHHSIM aMiHOOKCHZA3 Ta METab01i3MOM aKTUBHUX GOpM a30Ty. OpuriHaIbHUMU €
IlaHi, 1110 MOTY>KHE 3pOCTaHHS aKTUBHOCTI ceMikap6a3uauyTIMBOi aMiHOOKCHIa3U B HUPL L1ypPiB 32 yMOB PO3BUTKY
IiabeTy CynpOBOIPKY€ETbCS MiIBULIEHHSM PiBHS [TOKAa3HUKIB HITPO3aTUBHOTO CTPECY B KPOBi Ta NeYiHlli, TOA] 5K 3a
YMOB JliabeTy, yCKJIaJHEHOTO paboMioJli3oM, 3B'sI3yBaHHSI HQIMipHOI KiJIbKOCTi aKTUBHUX (POPM a30Ty B TKAHMHAX
MNiTTOCHiIHUX TBAPUH SK BiIbHUM Fe3+, Tak i Fe2+ B ckiazi 3anizocipyaHuX KOMILJIEKCIB TPOTEiHIB TPU3BOAUTD 4O
HOPMaJli3yBaHHS HU3KU 0i0XiMIiYHMX ITOKA3HUKIB. Ha Mopessix oBabOyMiH-iHAYKOBaHOI OpOHXiabHOI acTMU
MypuYakiB Ta 6J1eOMiLIMH-iHIYKOBaHOrO (iOpO3y JIereHi y LypiB BIeplie IPOLEMOHCTPOBAHO 0€3M10CEPENHIO YIACTh
MiZIb-3aJIe5KHUX aMiHOOKCHIA3 (Ji3nyiokcuiasy, cemikapbasuauyTarnBoi aMiHOOKCUIa3u, TUaMiHOOKCHIA3H) y
PO3BUTKY I1aTOJIOTIYHOTO CTaHy JIeTeHi IJISIXOM 3aCTOCYBaHHS iX HEOOGOPOTHOTO iHribiTopa ceMikapbasuy. Briepiie
BCTAHOBJIEHO, 1110 IPUTHiYeHHS eKclpecii agantepHoro npoteiny Ruk /CIN8S y BuUCOKOiHBa3UBHUX
aJleHOKapLUMHOMHUX KJIITUHAX JiereHi Muili JIbloic CynmpoBOIKYETLCS Y3rOAKEHMM 3HIKEHHAM $K PiBHIB
aKTUBHOCTEH [OCIiIKyBaHMX aMiHOOKCHA3, TaK i eH31MiB/MeTaboliTiB, 3a/Iy4eHNX 10 peaidauii epexry
BapOypra, 1110 BKasye Ha 6e31ocepeHIO iX IPUYeTHICTh 10 KaHleporeHesy. B nociinax in vitro npogeMoHCTPOBaHO,
10 MeTaboJiYHe NEPETBOPEHH ceMikap6a3uly B opraHiami BiioyBaeTbCs 3a yyacTi HuToxpomis P-450
MIKPOCOMHOI (ppaKuii neviHku 3 yTBOPEHHSIM (POPMaJIbETI/ly, aMOHIIO Ta OKCULY a30TY, SIKi, 3aJ7I€5XKHO Bif|
KOHILIeHTpauii iHribiTopa, MOXyTb 3yMOBJIIOBaTH IPOSIB TOKCUYHUX e(eKTiB. MOHOOKCUTreHa3Ha CUCTeMa Ie4iHKU
BUSIBWJIACh HEUYTJIMBOIO 10 ceMikapbasuy B KOHLeHTpalii Hrx4de 1,5 MM. OTprMaHi B X0[li AUCEPTALilIHOrO
IOCJIiIKEHHS pe3yJIbTaTu JAIOTh MiICTaBU JJIs1 3arajIbHOrO BUCHOBKY: JOCJIIIPKEHI aMiHOOKCUIA3U € IPKEPETIOM
OKCHJIaTMBHOT0, KAPOOHIJIBHOTO Ta HITPO3aTUBHOTO CTPECY, 10 POOUTD iX IPUYETHUMHU 10 PO3BUTKY IIATOJIOTIIHMX
CTaHiB HUPKU Ta JiereHi, TOJi sIK PiBHI iX aKTUBHOCTEM BiATIOBIiJAIOTh CTYIEHIO IEPe06iry 3aXBOPIOBAHHS; TAKOX 11i
[IOKa3HUKYU € MapKepaMy 3MiH MeTab0J1i3My aKTMBHUX (POPM a30TY i 3a3HAIOTh BIJIMBY in vivo cieu@iyHoro
iHribiropa, cemikap6asuy, o MoXxe 6yTH BUKOPUCTAHO B pO3pOOLi TeparneBTUYHUX MMiTX0MiB y Tporpamax

KOMIIJIEKCHOT'O HiK}/BaHHH CUCTEMHUX 3aXBOPIOBAHb.

2. The goal of the dissertation was to investigate the involvement of four members of the amine oxidases family:
FAD-containing polyamine oxidase and Cu-containing enzymes, diamine oxidase, soluble and membrane-bound
forms of semicarbazide-sensitive amine oxidase, extracellular lysyl oxidase in the development of the kidney and
lung pathology, as well as the potential impact of semicarbazide, a Cu-containing amine oxidases inhibitor, on
disease manifestations. The following methods were used in the work: modeling of acute and chronic kidney and
lung diseases in laboratory animals (glycerol-induced rhabdomyolysis, streptozotocin-induced type 1 diabetes, and
bleomycin C-induced pulmonary fibrosis in rats, ovalbumin-induced bronchial asthma in guinea pigs), cellular and



molecular biology methods (a model of highly invasive Lewis lung carcinoma cells with stable knockdown of the
adaptor protein Ruk /CIN85), Western-blot analysis, preparative biochemistry as well as differential centrifugation,
spectrophotometry, spectrofluorometry, cytofluorometry, enzyme immunoassay, EPR spectroscopy, light
microscopy, histological and morphometric studies, statistical analysis. According to the results obtained during
the work, it was shown for the first time that the activity levels of the studied amine oxidases, semicarbazide-
sensitive amine oxidase, polyamine oxidase, and diamine oxidase, in the rat kidney, the target organ of
rhabdomyolysis and diabetes; lysyl oxidase, semicarbazide-sensitive amine oxidase, diamine oxidase in the lung of
guinea pigs and rats, the target organs of bronchial asthma and pulmonary fibrosis, were increased many times as
compared to the control. The relationship between the functioning of amine oxidases and the metabolism of active
forms of nitrogen was revealed. The original are the data regarding a potent increase in the activity of
semicarbazide-sensitive amine oxidase in the kidney of diabetic rats is accompanied by an elevation in the level of
nitrosative stress in the blood and liver, while under conditions of diabetes complicated by rhabdomyolysis, the
binding of an excessive amount of reactive nitrogen species in the tissues of experimental animals by labile Fe3+
and Fe2+ of the iron-sulfur proteins leads to the normalization of a number of biochemical indicators. The direct
involvement of copper-containing amine oxidases, lysyl oxidase, semicarbazide-sensitive amine oxidase, and
diamine oxidase, in the development of lung pathology under bronchial asthma in guinea pigs and pulmonary
fibrosis in rats was demonstrated by the use of semicarbazide, irreversible inhibitor of these enzymes. For the first
time, it was established that knockdown of the adapter protein Ruk /CINS85 in highly invasive mice adenocarcinoma
Lewis lung cells is accompanied by a corresponding decrease in the activity levels of the studied amine oxidases
and enzymes/metabolites involved in the realization of the Warburg effect, which indicates direct involvement of
these enzymes in carcinogenesis. In in vitro experiments has been shown that the metabolic transformation of
semicarbazide in the body takes place with the participation of cytochromes P-450 of the liver microsomal
fraction with the formation of formaldehyde, ammonium, and nitric oxide that determines the toxic effects of this
inhibitor of Cu-containing amine oxidases depending on its concentration. 1.5 mM concentration of semicarbazide
was the limit of the liver monooxygenase system sensitivity. The results obtained during the dissertation research
provide grounds for a general conclusion: all studied amine oxidases are a source of oxidative, carbonyl, and
nitrosative stress, which makes them involved in the development of pathological conditions of the kidney and
lungs, while the activity levels of these enzymes correspond to the degree of the course of the disease. Moreover,
these indicators are markers of changes in the metabolism of reactive nitrogen species and are influenced in vivo
by a specific inhibitor, semicarbazide, which can be used in the development of therapeutic approaches in the
complex treatment of systemic diseases.
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