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Pedepar:

1. binosenpka C.I'. JlJocmigpKeHHS pOJli BiTaMiHy A Ha CTPYKTYPHO (PYHKIIiOHAJIbHY OpraHi3allilo IeYiHKy pu
iHTOKCHKaLlii OpraHiamy cipyaHokuciow0 migawo. KeasmigikaliiHa HayKoBa IIpals Ha ITpaBax pykonucy. Jlucepratis
Ha 37100YyTTs CTyIeHs foktopa ¢inocodii 3a crienianbHicTio 091 - «bionoris» (IIpuponHuyi Hayku). — XapKiBCbKUA
HalliOHaJILHUH YHiBepcuTeT iMeHi B. H. Kapasina MiHicTepcTBa OCBiTH i HayKu YKpaiHuy, Xapkis, 2023. [lucepralio
IIPUCBSIYEHO AOCJIIPKEHHIO BIUIMBY BiTaMiHy A Ha (QYHKUiOHQ/IbHY aKTUBHICTb MI€YiHKM Ha IOYaTKOBUX CTafigax Cu-
ingykoBaHoro ¢ibpo3y. 3 Liel MeTOI0 IOCiIKyBaiy TaKi TOKa3HUKY: BUMIpIOBasK 6i0xiMidHi neyiHKoBi pepmeHTH
AJIT, ACT, I'TT, JI®, BHac1igoK YOro BU3HA4YaIu HasiBHICTb Takoi aToJorii Ak ¢pibpo3 nevinku. Hapsny 3 uum
IOCJIiIKYBaJIM €JIEKTPOIIPOBiIHICTb 6i0JIONYHUX PifjH (CHPOBATKY KPOBi) Ta TKAaHUH I€4iHKU (Li7IbHOI Ta
rOMOT€HI30BaHOi), BUBHAYEHHS 3a3HaY€HUX N1apaMeTpiB 00'€KTiB AOCiIKEHHS] BAKOPUCTOBYBAIU 6i0¢i3nyHi,

6ioxiMiuHi, IUTOJIOTIYHI Ta ricTOJIOrIYHI MeTOY HOCHiIKeHb. [1J151 BCTAHOBJIEHHS B32€MO3B 13Ky



€JIEKTPOIIPOBIAHOCTI 3 PYHKILIOHAIBHOIO aKTUBHICTIO MEYiHKY Ta MO>KJIMBOCTI BUKOPUCTAHHS €JIEKTPOIIPOBiTHOCTI
B SIKOCTI JIiarHOCTUYHOTO MeTOony QyHKIIOHATIbHOI aKTUBHOCTI IediHKY. [leyiHka BUKOHY€e MeTaboJIiuHy,
PEryJsITOPHY Ta AETOKCHMKaliiHy PyHKLii. B yMoBax 3aXxBOpIOBaHb, HAIMipPHOIO TOKCMYHOTIO HaBaHTaXEHHS Ta
cTpecoBUx (paKkTOpiB, NeyiHKa MifAaeThCs PIBHOMAHITHUM CTPYKTYpHO-(PyHKIioOHaIbHUM 3MiHaM. Pi6po3 neuinku
6araTo pokiB BBakajyu HEOOOPOTHIM ITPOLLECOM, OCTAHHIM YacOM 3'SBUJIMCS POOGOTY, SIKi TIOKA3YIOTh MO>KJIUBICTh
000POTHOCTI LIbOTO TIpOLieCy, ajie ePeKTUBHICTb Ta CTYIiHb LIbOT0 MPOLECy LyKe pi3Ha Ta PaKkTOPU BIIMBY Ha Lieil
IpolLiec A0ci Majo gociigxkeHi. CaMe TOMY JOCIiIPKEHHST MeXaHi3MiB 000POTHOCTI, sIKa IIOB'SI3aHa 3 0COOJIMBOCTSIMU
(dibporeHesy nedviHkY Ta ineHTUdiKauisg PpakTopis, BKIIOUYEHNUX B MOT0 NPOLEC Ta AETpajallilo, € BKpall BKJIMBUMU
nuTaHHIMU. opmyBaHHS PiOpO3y MOXKe pO3IJISAATUCS SIK OfHA i3 popMm afamnTalii opraHizmy, sIKa MIPOSIBIISIETbCS
Ha piBHi neviHku. OT>xe, HeOOXigHI BCeOiuHI AOCHiIKEHHS MeXaHi3MiB GOpMyBaHHS aalITUBHUX PEAKLiil II€YiHKY, B
TOMY 4MCJI 1 Ppi6po3y Ha il pi3HOMAHITHUX TOKCUYHUX YMHHUKIB CEPEOBUINA, i pO3pOOKa CIIOCOOIB iX yCYHEHHSI.
SIk Bimomo, nmoHaz 80% BiTaMiHy A HAKONIMYYETHCS B [IE€YiHIli, 0COGIUBO B 3ipUuacTuX KIiTUHAX. JesiKi HOCaigHUKN
BBaKaIOTh, 10 BiTaMiH A MOsKe CIIpUATHU BifHOBIEHHIO QYyHKIIi nevyinku npu ¢i6posi. Iig yac po3sutky ¢ibposy Ta
LIMPO3Y [E€YiHKOBI 3ip4yacTi KJIiTUHY aKTUBYIOTbCS Ta 3MiHIOIOTH CBill peHoTHUIl Ha MioQibpobiacTononioHUH,
BTPAQYaIO4M BiTaMiH A, MiCJI YOro aKTUBOBAHI 31pYacCTi KJIITUHU ITI0YMHAIOTh PO3MHOXYBATUCS Ta CKOPOUYYBATHUCH, 110
CIIpHs€ BiTKJIAJAHHIO TI03aKJIITUHHOTO MAaTPUKCY Ta pO3BUTKY ¢ibpo3y. Pazom i3 1M 11oKazaHo, 1o 1npu $ibposi
3HWKYETbCS PiBEHD BiTaMiHy A B 3ipuacTUX KJIiTHHAX. 3aJIMIIA€THCS] HE3'SICOBAaHUM SIK CaMe 3MIHIOEThCS
(yHKUiOHaJIbHA aKTUBHICTb MEYiHLi 1Py MifepKaHHi piBHIO BiTaMiHy A Ha piBHI KOHTPOJIIO, 30KPEMA BBEIEHHSIM
€K30T€HHOTO BiTaMiHy A. BriyiuB BiTamMiHy A Ha PO3BUTOK OpPraHi3My BapiloeTbCs 3aJIEXKHO Bifl BiKy, KOHLEHTpPaLLil,
HasIBHOCTI IIaTOJIOTI! i Mae BesvKe 3HaYeHHs 17151 peryJsuii ¢isiosioriyuHoro npotiecy B opradismi. s 3anesxxHicTb
00yMOBJIEHA HEOOXiIHICTIO BiATIOBIZHOCTI MIXX (PYHKLIIMM BiTaMiHy A Ta pO3BUTKOM OPraHi3my, 0COOJIMBO B
[epioay 3apOJKEHHs i paHHLOTrO AUTUHCTBA. Came TOMY JOCJIiAPKEHH BIUIMBY BiTaMiHy A Ha CTPYKTYPHO-
dyHKLiOHATIBbHY OpraHisaliiio rneyinky 3 Gi6po3oM € akTyaJbHUM OCTiIKeHHSIM. MeToio poboTtu 6yJ1o
IOCJiIKeHHSI MOXKJIMBO] poJli BiTaMiHy A y 3anobiranHi po3BuTKy ¢idpo3y nevyiHku Ha paHHix eTanax popMyBaHHSIX
Cu-iHpyKoBaHOro (ibpo3y NMeYiHKU. Y JaHOMY AOCJIiIPKEHH] BUBYaJacs MOXJIUBICTb BifHOBJIEHHS (PYHKIIN I€4iHKU
yepes 3MillleHHs1 6anaHcy B ii GyHKUiOHyBaHHi. [I7151 OCSATHEHHS Liiel MeTH Ha paHHIX cTafisx po3BUTKy Cu-
ingykoBaHoro ¢ibpo3y neuyiHky TBapuHaM OyB BBeneHui Biramin A B 300 MO /100 r. Lli cami TBapunU
IIPOJIOBXXYBaJIM IIepedyBaTH MiJ|, BIUIMBOM iHIyKTOpa Qibporenesy, micis yoro O6ysa BUBYEHA AUHAMIKa iX MacH Tina,
IO € KOMIVIEKCHAM [TOKa3HUKOM (PYHKIiOHAJILHOTO CTaHy OpraHiamy, (GyHKIiOHaJIbHi IOKa3HUKY NIEYiHKY,
IOCJIiIKeHHS 3B'513Ky €JIeKTPOIPOBITHOCTI MeYiHKY 3i CTPYKTYPHOIO OPraHi3anio TKaHWHY Ha (POHI PO3BUTKY
($i6po3y Ta BIJIMBY Psify relnaToTPONHUX CIoJyK. KpiM Toro, npoBoaunauck MopgosIoriuHi TOCiAKeHHS Ie4iHKY,
3[ATHICTb II€YiHKY [0 PereHepalii OLiHBatacs 3a KijIbKiCTIO ABOSIIEPHUX renaTtouurtis. [1pyu nigrpumui
KOHILIEHTpAaLii BiTamiHy A B OpraHiami Ha No4aTKoBiil ctagii po3BuTky Cu-iHgyKoBaHOro Gi6po3y NneyiHKu MOXJINBO
3a0e3neyuTy 060POTHICTb LibOro npotecy. Kitovyosi cioBa: Cu-iHgykoBaHuH Qidpo3 NediHKY, ricToJIoris IeYiHKy,
€JIEKTPOIIPOBiIHICTb 6i0JIOTTYHUX CUCTEM, TEMIIOPAJIbHI XapaKTEpPUCTUKHU (PiOpO3y, BiTaMiH A, Mikc-(dakTop,

XJIOPOTeHOBA KUCJI0TA, akTuBHICTb AJIT, ACT, I'TT, JIO.

2. Bilovetska S.G. Study of the role of vitamin A in the structural and functional organisation of the liver under the
copper sulfate intoxication. Qualification scientific paper, manuscript. Thesis for the scientific degree of Doctor of
Philosophy in the speciality 091 «Biology» (Natural Sciences). V. N. Karazin Kharkiv National University of the
Ministry of Education and Science of Ukraine, Kharkiv, 2023. Dissertation is devoted to the study of the effect of
vitamin A on the functional activity of the liver in the initial stages of Cu-induced fibrosis. To this purpose, the
following indicators were studied: biochemical liver enzymes ALT,AST,GGT,ALP were measured, which resulted in
the determination of the presence of such pathology as liver fibrosis. In addition, the electrical conductivity of
biological fluids (blood serum) and liver tissue (whole and homogenized) was studied; biophysical, biochemical,
cytological and histological methods were used to determine these parameters of the study objects. To establish
the relationship between electrical conductivity and liver functional activity and the possibility of using electrical
conductivity as a diagnostic method for liver functional activity. The liver performs metabolic, regulatory and
detoxification functions. Under conditions of disease, excessive toxic load and stress factors, the liver undergoes



various structural and functional changes. For many years, liver fibrosis was considered an irreversible process,
and recently there have been studies showing the possibility of reversibility of this process, but the effectiveness
and degree of this process is very different and the factors influencing this process are still poorly understood.
That is why the study of the mechanisms of reversibility associated with the peculiarities of liver fibrogenesis and
the identification of factors involved in its process and degradation are extremely important issues. The formation
of fibrosis can be considered as one of the forms of adaptation of the body, which manifests itself at the level of the
liver. Therefore, comprehensive studies of the mechanisms of liver adaptive reactions, including fibrosis, to various
environmental toxic factors and the development of ways to eliminate them are needed. It is known that more
than 80% of vitamin A accumulates in the liver, especially in stellate cells. Some researchers believe that vitamin A
can help restore liver function in fibrosis. During the development of fibrosis and cirrhosis, hepatic stellate cells
are activated and change their phenotype to myofibroblast-like, losing vitamin A, after which activated stellate
cells begin to proliferate and shrink, which contributes to the deposition of extracellular matrix and the
development of fibrosis. At the same time, it has been shown that fibrosis decreases the level of vitamin A in
stellate cells. It remains unclear how exactly the functional activity of the liver changes when the level of vitamin A
is maintained at the control level, in particular by the administration of exogenous vitamin A. The effect of vitamin
A on the development of the body varies depending on age, concentrations, and the presence of pathologies and is
of great importance for the regulation of physiological processes in the body. This dependence is due to the need
to match the functions of vitamin A with the development of the body, especially in the periods of embryo and
early childhood. That is why the study of the effect of vitamin A on the structural and functional organization of
the liver with fibrosis is a relevant research. The aim of the study was to investigate the possible role of vitamin A
in preventing the development of liver fibrosis in the early stages of Cu-induced liver fibrosis. This study
investigated the possibility of restoring liver function by shifting the balance in its functioning. To achieve this
goal, at the early stages of Cu-induced liver fibrosis, animals were administered vitamin A at 300IU /100g. The
same animals continued to be exposed to the inducer of fibrogenesis, after which the dynamics of their body
weight, which is a complex indicator of the functional state of the body, liver function, the study of the relationship
between liver electrical conductivity and structural organization of the tissue against the background of fibrosis
and the effect of a number of hepatotropic compounds were studied. In addition, morphological studies of the liver
were performed, and the ability of the liver to regenerate was assessed by the number of binuclear hepatocytes. If
the concentration of vitamin A in the body is maintained at the initial stage of development of Cu-induced liver
fibrosis, it is possible to ensure the reversibility of this process. Keywords: Cu-induced liver fibrosis, liver histology,
electrical conductivity of biological systems, temporal characteristics of fibrosis, vitamin A, mix factor, chlorogenic
acid, ALT,AST,GGT,ALP activity.
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