O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0825U002470
Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peectpamnii: 24-06-2025

Craryc: 3amaHoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. l'punumuH JlrogMmuia MupociasiBHa

2. Liudmyla M. Hrytsyshyn

KBasmigikamis:

Inentudikarop ORCHID ID: 0000-0001-5946-3112
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKOBOi cHIeLiaIbHOCTI: 222

Ha3zBa HayKoBOi creniajJibHOCTI: Menuuyna

T'asy3p / rasysi 3HaHB. 0XOpPOHA 3710POB's

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: 222 Meauuuna

JaTa 3axucTy: 20-06-2025

CrneniaJbHICTh 3a OCBITOIO: JlikyBasibHa CripaBa

Micue po6oTH 34,00yBaya: Isano-OpaHKiBCHKMIT HALLIOHAILHYI MEIMYHUI YHIBEPCUTET

Kopg 3a €IPIIOY: 02010758

Micue3HaxoaKeHHS: ByJ. ['anuupka, 6y1. 2, IBano-®pankiBeek, 76018, Yrpaina

dopma ByacHOCTI: Jlepkasna

Cdepa ynpaBriHHS: MiHiCcTepPCTBO OXOPOHH 3/10POB's YKpaiHu

ImenTudikarop ROR:

CeKTOop HayKH. YHiBePCUTETCHKUI




I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CIeliaJai30BaHOi BY€HOI pagH). PhD 20601092
IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: IBaHO-PpaHKiBCHKUI HAl[iOHATLHUI MEIUYHUI yHIBEPCUTET
Kopg 3a € IPIIOY: 02010758

Micue3HaxoaKeHHS: By ['anuipka, 6y, 2, IBano-PpaHkiBebk, 76018, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHiCTEPCTBO OXOPOHH 3710POB ' YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUI

IV. BizomocTi ripo miznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: [BaHO-DpaHKIBCHKMIl HALLIOHATIBHUIT MEINYHMI YHIBEPCUTET
Kopg 3a €IPIIOY: 02010758

MicueSHaxo,q)KeHHﬂ: ByJL. ['asnnupbka, 6yg. 2, IBano-®pankiBeek, 76018, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCTBO OXOPOHU 3/10POB 51 YKpaiHu

InenTudikarop ROR:

CeKTOp HayKH: YHIBEPCUTETCHKUI

V. BimomocTi npo gucepraniio
MoBa gucepTanii: Yxpaincoka
Koau TemaTHYHHUX PYOPHK: 34.41, 34.41.15, 76

Tema gucepranii:

1. Mop¢odyHKIiOHANBHUN CTaH MEYiHKY IIPU €KCIIEPUMEHTAJIbHOMY CTPENTO30TOLMH-iHIyKOBAaHOMY LIyKDOBOMY
niabeTi Ta Ioro KOpexIii.

2. Morphofunctional condition of the liver in experimental streptozotocin-induced diabetes mellitus and its
correction.

Pedepar:

1. MeTo10 fOCIiIKEeHHS 0yJI0 BCTAHOBJIEHHS 0CO0IMBOCTE MOPPODYHKILIOHAIBHUX 3MiH N€YiHKU [1pU
CTPEITO30TOLMH-IHIyKOBaHOMY LiyKpoBoMy niabeti (C1II) Ta 32 yMOB ioro Kopexklii iHCyJIiHOM Jieryoiekom Ta
aJleMEeTIOHIHOM y €KCIIEPUMEHTI. Y pe3yJibTaTi IPOBENEHUX AOCII)KEHb HAMU BCTAaHOBJIEH] HACTYITHI PE3yJIbTaTh
(p<0,05, MOpiBHSAHO 3 KOHTPOJIEM y BCiX HUKUYE HaBeneHux Bunankax): [1pu CLIJI 3 Baskkum niepebirom Bxe yepes 14
Ii6 y mediHni mypiB Bigmivanycs paHHi 03HAaKU XXUPOBOI AereHepaliii neviHku: MakpOCKOIIYHO ii Kosip 3MiHIOBaBCs
3 YEPBOHO-KOPUYHEBOT'O HA JKOBTYBATUH; YJIbTPACTPYKTYPHO KUPU aKyMYJIIOBAIMCS Y BUTJIsAi TOMOT€HHHUX Ta

€JIEKTPOHHO-1IiJIbHUX BKJIIOUYEHb B IUCTEPHAX, MiTOXOHJPii KOHTAaKTyBaIX 3 KpaIlJIsIMHU JlinifiB. Yepes 28 1i6 Ha



53,5% 3pocTtasa BinHOCHa Maca nevinku (BMIT). Mop@osoriuHo i3 36ibl1eHHSIM TepMiHY €KCIIEPUMEHTY
nornubsoBanucs nuctpodivHi 3miny, Habinbie y I11 30Hi. [1noma renatonuTis (Sc) yepes 14 1i6 3HMKyBajach Ha
35,6%, BiIHOIIEHHS IJIOMII sigpa [0 IJIOLLi rernatouuTa (Sn/Sc) nigsuiysanocs Ha 48,6%, a uepes 28 1i6 — Ha 60,7%.
Baromi 3MiHU y nediHLi BUHUKanM 4epes 28 1i6, 3okpema 1 y 1 30Hi, e Sc 3pocrana Ha 52,4%, a Sn/Sc - Ha 37,7%.
36inpInyBaach KijbKiCTh JKUPOBUX BKJIIOY€Hb, 0c0611BO B II Ta III 30Hax; IOCUIIOBAINCS CTa3 €pUTPOLUTIB,
BHUPaXXEHICTb CUMIITOMY «MOHETHHUX CTOBITYMKIB», leCKBaMallisl eHJI0TeJil0 CyI1H, BiiMiyanacs nepebynosa Tpian 3
HasIBHICTIO JOBTMX 3BUBMCTHMX IIPUTOK Ta KJIITUHHOIO iHpinbTpaljieto. TpaHcdepasu cCMPOBaTKU KPOBi IIOCTYIIOBO
3pocTrany: ajaHiHaMmiHoTpaHcdepasa yepe3s 14 n1i6 - B 3,5 pasy, a yepe3s 28 n1i6 - B 6 pasiB; y romoreHari ne4iHku
piBeHb acnapraTamiHoTpaHcdepasa ninBuysascs Ha 48,2% i mocsras MikoBUX PiBHIB yepes 14 1i6, a yepes 28 16
3pocras Ha 10,5%. I1pu incyninokopexuii CIIJ] makpocKomiyHo y neyinii yepes 56 1i6 criocrepiranuch He3HayHi
O3HaKM XMPOBOTro remnarosy, a yepes 70 1i6 — renaromerasis. IIpy BBeJI€HHi iHCYJIiHY JETIIOAEKY 3MiHU Y NIE€YiHILi
OyJi 3HAYHO MEHIIe BUPaXKeHi, Hixk 6e3 Kopekuii. Yepes 28 11i6 Binmivanucs cTpyKTypHi 3minu 111 30H1 ne4iHKOBOi
YaCTOYKY, KJIITUHHI iHinbTpaTu B [ 30Hi; yepe3 42 1006y BUSBIISIJIUCS Pi3HOTO CTYIIE€HS CTPYKTYPHI IIOMKOIKEHHSI 3
IVICKOMILJIEKCallielo NIeYiHKOBUX 6aJI0K; IOCUJIIOBAIMCh CYIUHHI IOPYILIEHHS, BigMiyaiach nepebyosa Tpiag, 3
KJIITUHHOIO iH(}inbTpali€elo Ta X01eCTa30M; Yepe3 56 1i6 — nopyd 3i SMEHIIEHHSIM JUCTPO]IYHUX [TOPYLIEHb,
aKTUBIi3yBaJINCSI KOMIIEHCATOPHI MEXaHI3MU XOJIECTAaTUYHHUX MPOLIECIB, IPOTE iHTEHCUBHIIINMU CTABAJIU CYIVHHI
posznany; yepes 70 1i6 — NeCTpyKTUBHI 3MiHM OXOILIIOBAJIY BCi 30HU, BUSIBJISIIIMCS JIOKAJIbHI HEKPO3H, BUPaXXeHa
nepebyznosa Tpias. MoppoMeTprUYHO BIPOLOBXK JociiakeHHs 11l 30Ha 3a3HaBasa HalbiIbIIMX 3MiH, MEHIIE
ypaxasnacs Il Ta HalimeH1e - | 30Ha. [Ipu kopexkuii CL1J] iHCy1iHOM AernoneKoM Ta afeMeTiOHiIHOM MOP(OJIOTiYHO
IiATBEpAKYyBaBCs [IO3UTHUBHUI BIIJIMB Ha I€4iHKY iX BBEJIEHHS BIPOJOBXK 28 11i0, 0HaK He [0 IIOBHOTO
BiHOBJIEHHA. [Ipy bOMY Ha BCiX eTarax eKCIIEPUMEHTY, Ha BiMiHY Bif] BBEIEHHS TiJIbKY iHCYJIHY AETIIONEKY,
Kpallie 30epekeHa CTPYKTypa LIeHTPaIbHOI 30HY Ta €HJIOTEJIII0 LIEHTPaIbHOI BEHU, MEHIIe BUPaKeHi CyquHHI
[IOPYIIEHHS; CTaH MOPTaJIbHUX Tpiaf HabIMKEHUH IO TaKOTO Y KOHTPOJI, BiiCyTHI 03HaKku xoJsiecTtasy B I 30Hi;
BigMidyasiach MeHIIIA KiJIbKiCTb SKUPOBUX BKJIIOYEeHb. MopdoMeTpruyHO Hanb6inbIi 3MiHU criocTepiraaucs B 111 30Hi
yepe3s 28 16, fe Sc 3meHuyBasnach Ha 33,2%, a ix sinep - Ha 30,3%, mpoTe BifHOIEHHS Sn/Sc 3HIKYBaIOCh Ha
12,1% Tinbku yepes 70 #i6. HaykoBa HOBU3HA. Briepie BCTaHOBIEHO MOPGODYHKIIOHAIBHUI CTaH NEYiHKUA IIPU
CLJ Ta itoro Kopekliii iHCcyJIiHOM [IeroeKoM Ta ageMeTioHiHoM. KomniekcHUH anasti3 qyuHaMiku MOpQoJIoTrivyHuX,
6ioXiMiYHMX [TIOKa3HUKIB II€YiHKM Ta BYIJIEBOJHOI0 OOMIHY 1aB MOXJIMBICTh HAyKOBO IiATBEPAUTU JOLIIBHICTh
3aCTOCYBaHHS aJleMETiOHiHY MpU AiabeTUYHUX renaTonaTisx. Hamu BcTaHOB/IEHI 0COGINBOCTI BB EHHS
anemetioniny pu CLIJI Baxkkoro rnepebiry Ta Moro KOpekiii: He peKOMeHJ0BaHa I1049aTKoBa 1103a 12 Mr/Kr, BasKJIMBO
Ha BCiX eTarnax BpaxOByBaTH iHIMBiNyaIbHy 4yTJIMUBICTh JO IIpEnapary, ONTUMaJbHAa CXeMa YOTUPUCTYIIEHEBOI
Teparlii. Bnepie B guHamini Mmop@odyHKIioHaNbHUX 3MiH neyiHky npu CLIJI BaXKKOro nepeodiry 3 KOpeKLieo (K
iHCYJIIHOM [IETJIIOAEKOM, a TaKOX [TOENHAHHI 100 3 aZileMeTiOHIHOM) BUAiIeHO HacTymHi nepioau: I (3 14 o 28 nobn)
- iHTEHCUBHUX AUCTPOPIUHUX ITpoleciB y nediHuj; I (29-42 nobu) - TuMyacoBoi cTabinizauii fecTpyKTUBHUX 3MiH
IIeYiHKY 3 aKTUBi3alliel0 pereHepaTOpPHUX Ta MOCTYIIOBOIO iHTeHCUQiKallielo CyIMHHUX, ME3€HXiMalbHO-3allabHUX
Ta XO0JIeCTaTUYHUX Npouecis; I1I (43-56 1061) — «<yMOBHOTO 671aronoayy4si» (CTUXaHHS OUCTPODIYHUX MTPOLIECiB
nepe; nepioiomM ix iHTEHCMBHOTO MOIVINGJIEHHS) Ta aKTUBHOI pereHepaltiii [IOMKOIpKeHNX 30H IIeYiHKOBOI YaCTOYKY;
IV (57-70 po6u) — 3puB KOMIIEHCATOPHUX MO>KJIMBOCTE! MEeYiHKY 3 aKTHBi3alli€l0 iHTeHCUBHUX AUCTPOPIUHUX
npouecis. Kito4yoBi cy10Ba: CTPENTO30TOLMH-1HAYKOBAaHUI [IyKPOBUI Aia0eT, eviHKa, relaToLUT, IypPH, CUHYCOigHI
KalliJIsipy, renaTonpoTeKLis, aleMeTiOHiH, )XUPOoBa AUCTPOdis, HeaIKOrojibHa JKMPOBA XBOPOOA MEeUiHKN
(creatoTryHa xBOpoOa MEYiHKYU IOB'SI3aHa 3 METab0JIiYHOI0 AUCPYHKIIIEI0), IHCYTiIHOPE3UCTEHTHICTD, eYiHKOBI

IIJIACTMHKY, MOPpOMETPis, 3anlajieHHs, CyOCTPYKTYPHi 3MiHU, TeMOMIKPOLIUPKYJISITOPHE PYCJIO.

2. The aim of the research: to determine the peculiarities of morphofunctional changes in the liver under
conditions of streptozotocin-induced diabetes mellitus (SDM) and in the conditions of its correction with insulin
degludec and ademetionine in the experiment. In severe SDM, after 14 days, early signs of fatty degeneration of the
liver (confirmed histochemically) were noted in the liver of rats: macroscopically, its color changed from red-
brown to yellowish; ultrastructurally fats were accumulated in the form of homogeneous and electron-dense
inclusions in the cisternae of the smooth endoplasmic reticulum, mitochondria were in contact with lipid droplets.



After 28 days, the relative weight of the liver increased by 53,5%. Morphologically, as the duration of the
experiment increased, dystrophic changes in the liver deepened, particularly in zone III. The area of hepatocytes
(Sc) decreased by 35,6% after 14 days, the ratio of nucleus area to hepatocyte area (Sn/Sc) increased by 48,6%, and
after 28 days - by 60,7%. Significant changes in the liver occurred after 28 days, including in zone I, where Sc
increased by 52,4% and Sn/Sc - by 37,7%. The number of fatty inclusions increased, especially in zones II and III;
Erythrocyte stasis, the severity of the symptom of "coin columns", desquamation of vascular endothelium, and
triad restructuring with the presence of long tortuous tributaries and cellular infiltration were observed. Serum
transaminases gradually increased: ALT after 14 days - by 3,5 times, and after 28 days - by 6 times; in liver
homogenate, AST level increased by 48,2% and reached peak levels after 14 days, and after 28 days increased by
10,5%. In the case of insulin degludec correction of SDM, macroscopic liver examination showed slight signs of
fatty hepatosis after 56 days, and after 70 days - hepatomegaly. With insulin degludec introduction, changes in the
liver were much less pronounced than without correction. After 28 days there were structural changes in the zone
I1T of the hepatic lobules, cellular infiltrates in the zone I, after 42 days, various degrees of structural damage with
dyscomplexation of liver plates were detected; vascular disorders increased, there was a restructuring of triads
with cellular infiltration and cholestasis; after 56 days - along with a decrease in dystrophic disorders, the
compensatory mechanisms of cholestatic processes were activated, but vascular disorders became more intense;
after 70 days - destructive changes covered all zones, local necrosis was detected, and triads were restructured.
Morphometrically, during the study, zone IIl underwent the greatest changes. In the correction of SDM with
insulin degludec and ademetionine morphologically was confirmed a positive effect on the liver of their
administration over the period of 28 days, but not leading to complete recovery. However, at all stages of the
experiment, unlike with the administration of insulin degdudec only, the structure of the central zone and
endothelium of the central vein was better preserved, less pronounced vascular disorders; the state of the portal
triads was close to that of the control group, there were no signs of cholestasis in zone [; fewer fatty inclusions
were observed. Scientific novelty. A comprehensive analysis of the dynamics of morphological, biochemical
parameters of the liver and carbohydrate metabolism made it possible to scientifically confirm the feasibility of
using ademetionine in diabetic hepatopathy. We have established the peculiarities of ademetionine administration
in severe SDM and its correction: the initial dose of 12 mg/kg is not recommended; it is important at all stages to
take into account the individual sensitivity to the medication. The optimal scheme is the four-stage form therapy.
For the first time in the dynamics of morphofunctional liver changes in severe SDM with correction (as insulin
degludec, as well as its combination with ademetionine), the following periods were distinguished: I (from 14 to 28
days) - intense dystrophic processes in the liver; II (29-42 days) - temporary stabilization of destructive changes in
the liver with the activation of regenerative and gradual intensification of vascular, mesenchymimal-inflammatory
and cholestatic processes; III (43-56 days) - "condition of well-being" (subsidence of dystrophic processes before
the period of their intense deepening) and active regeneration of damaged areas of the hepatic lobules; IV (57-70
days) - breakdown of the compensatory capabilities of the liver with the activation of dystrophic processes. Key
words: streptozotocin-induced diabetes mellitus, liver, hepatocyte, rats, sinusoidal capillaries, hepatoprotection,
ademetionine, fatty dystrophy, non - alcoholic fatty liver disease (metabolic dysfunction associated steatotic liver
disease), insulin resistance, hepatic plates, morphometry, inflammation, substructural changes,
hemomicrocirculatory bed.
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