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1. MopdodyHKLiOHANIBbHU CTaH MEeYiHKYU TPU €KCIIEPUMEHTATIbHOMY CTPENTO30TOLMH-1HI[YKOBAaHOMY LIyKPOBOMY
niabeti Ta IOro KOPEKLii.

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

Pedepar:

1. MeTo0 JocmifKeHHs 6yJ10 BCTAHOBJIEHHS 0COOJINBOCTEN MOP(POQYHKIIIOHANBHUX 3MiH II€YiHKA IPU
CTPEITO30TOLMH-IHIyKOBAaHOMY LIyKpoBoMy niabeti (CLII) Ta 32 yMOB 110r0 KOpekii iHCYJIiHOM Jermonekom Ta
aJleMETiOHIHOM y €KCIIEPUMEHTI. Y pe3ysbTaTi IPOBENEeHUX AOCIiI)KEHb HAMU BCTAHOBJIEH] HACTYITHI PE3YyJIbTaTh
(p<0,05, NOpiBHSHO 3 KOHTPOJIEM Yy BCiX HM)XXUY€e HaBeAeHux Bunankax): [1pu CLIJl 3 Baxxkum repebirom Bxe yepes 14
Ii6 y mediHni mypiB BigMmidyanucs paHHi O3HAKU XXMPOBOI AereHepallii Ne4iHK1: MaKpOCKOIIIYHO ii KOJIip 3MiHIOBaBCs
3 Y€PBOHO-KOPUYHEBOTO Ha KOBTYBATUH; YJIbTPACTPYKTYPHO KUPU aKyMYJIIOBAIMCS Y BUTJIs[li TOMOT€HHHUX Ta
€JIEKTPOHHO-1Ii/IbHUX BKJIIOUEHb B LJUCTEPHAX, MITOXOHTPii KOHTaKTyBalX 3 KpaIyisiMu Jiiniais. Yepes 28 1i6 Ha
53,5% 3pocTtasna BiiHOCHa Maca nevinku (BMIT). Mop¢osioriyHo i3 36i7bl1eHHSIM TepMiHY €KCIIEPUMEHTY
nornubsoBanucs nuctpodivHi 3minu, Habinbie y 111 30Hi. [1noma renatonuTis (Sc) yepes 14 1i6 3HMKyBajach Ha
35,6%, BiIHOIIEHHS IJIOMII sigpa [I0 IJIOLLi rernatouuTa (Sn/Sc) nigsuiysanocs Ha 48,6%, a uepes 28 1i6 — Ha 60,7%.



Baromi 3MiHY y nediHLi BUHMKanu 4epes 28 1i6, 30kpema 1 y 1 30Hi, fe Sc 3pocrana Ha 52,4%, a Sn/Sc - Ha 37,7%.
36ibIyBaach KijbKiCTh )KHPOBUX BKJIIOYE€Hb, 0c0611BO B II Ta III 30Hax; MOCUIIOBAINUCS CTa3 €pUTPOLUTIB,
BHUPaXXEHICTb CUMIITOMY «MOHETHHUX CTOBITYMKIB», leCKBaMallisl eHJIOTeJil0 CyI1H, BiiMiyasacs nepedynosa Tpian 3
HasIBHICTIO JJOBI'MX 3BUBMCTUX IIPUTOK Ta KJIITMHHOIO iHDinbTpanieto. Tpancdepasu cupoBaTKU KPOBi TOCTYIIOBO
3pocTasny: ajlaHiHaMmiHoTpaHcdepasa yepe3s 14 n1i6 - B 3,5 pasy, a yepe3 28 n1i6 - B 6 pasiB; y romoreHari ne4iHku
piBeHb acnapraTaMiHoTpaHcdepasa ninBuiysascs Ha 48,2% i mocsras MiKoBUX PiBHIB yepes 14 1i6, a uepes 28 16
3pocras Ha 10,5%. I1pu incyninokopexuii CIIJ] MaKpoCKOIiuHO y NediHii yepes 56 Ai6 criocrepiranuch He3HauYHi
O3HaKU >KMPOBOTro remnaroasy, a yepes 70 ni6 — renaromerasnis. [Ipy BBe[leHHi iHCYJIiHY JerIofeKy 3MiHN y ediHI
OyJsii 3HAYHO MeHIle BUpakeHi, HDK 6e3 kopekuii. Yepes 28 ni6 Bigmivanucs cTpykTypHi 3Minu 11l 30HM nediHKoBoOi
YacCTOYKY, KJIITUHHI iHinbTpaTu B I 30Hi; yepe3 42 106y BUSBJISIJIUCS Pi3HOTO CTYIIE€HS CTPYKTYPHI IIOMKOI)KEHHS 3
IVICKOMILIEKCALli€lo NIeYiHKOBUX 6ajI0K; IOCUIIOBAIMCh CYIUHHI IOPYLIEHHS], BifMidanach nepebynosa Tpiag, 3
KJIITUHHOIO iH]iIbTpallielo Ta X01€CTa30M; Yepe3 56 1i6 — nopyd 3i SMEHIIEHHSIM JUCTPO(IYHUX [1OPYLIEHD,
AKTUBIi3yBaJIUCSI KOMIIEHCATOPHI MEXaHI3MU XOJIECTAaTUYHHUX MPOLIECIB, IPOTE IHTEHCUBHIIIMMU CTaBAJIU CYIVHHI
posnany; yepes 70 11i6 — NeCTPyKTUBHI 3MiHU OXOILJIIOBAJIN BCi 30HU, BUSBJISIIICS JIOKaJIbHI HEKPO3U, BUPaXXEHa
nepe6yznoBa Tpiag. MopdpomeTpruiHO BIIPOOBXK focimkeHHs I 30Ha 3a3HaBasia HalbGiIbIINMX 3MiH, MEHIIIe
ypakaznacs Il Ta HatimeHmie - I 3oHa. [1pu kopekuii CLIJI iHCy/1iHOM IerIiofeKoM Ta afeMeTiOHiHOM MOPQOIOTiYHO
IiATBEPAKYBaBCs [I0O3UTUBHUI BIIJIMB Ha I1€YiHKY iX BBEJIEHHS BIPOJOBX 28 10, 0HAK He [0 IIOBHOTO
BifHOBJIEHHA. [Ipy IbOMY Ha BCiX eTalax eKCIEPUMEHTY, Ha BiMiHY Bif] BBEIEHHS TiJIbKU iHCYIIHY AETIIONEKY,
Kpatie 30epeskeHa CTPYKTypa LIeHTPaJIbHOI 30HU Ta €HI0TeJII0 LIeHTPabHOI BeHU, MEHIIe BUpPaXXeHi CyAuHHI
[OPYILIEHHS; CTaH MOPTaJIbHUX Tpiaj HAbIMKEHUH 10 TaKOTO Y KOHTPOJI, BiACyTHI 03HaKku xoJiecTasy B I 30Hi;
Bimiuasiach MEHIIA KiJIbKiCTb )KUPOBUX BKJIIOYEHb. MopdoMeTpryHO HailbinbLli 3MiHU criocTepiranucs B 111 3oHi
yepes 28 1i6, Ae Sc 3MeHIyBanach Ha 33,2%, a ix agep - Ha 30,3%, npoTe BigHOMIEeHHS Sn/SC 3HWXyBaI0Ch Ha
12,1% Tinbku yepes 70 ni6. HaykoBa HoBU3HA. Briepiie BcTaHOBIEeHO MOPGOQPYHKLIOHATIBHUI CTaH IIE4iHKU [1pU
CILJ] Ta itoro Kopekliii iHCyJliHOM [IerI0AeKoM Ta ageMeTioHiHoM. KomniekcHUH aHali3 JyuHaMiku MOpQoJIOTriyHuX,
6i0XiMiYHMX [TOKA3HUKIB NI€YiHKM Ta BYIJIEBOJHOTIO OOMIHY 1aB MOXJIMBICTb HAyKOBO IiATBEPAUTU JOLIIBHICTh
3aCTOCYBaHHS aJleMeTiOHiHy IIpY AiabeTUYHUX renaTonaTisx. Hamu BcTaHOB/IEHI 0CO6IMBOCTI BB @HHS
anemetioniny npu CLIJI Baxkkoro rnepeoiry Ta oro Kopeklii: He peKoMeHJ0BaHa 11049aTKoBa J103a 12 Mr/Kr, BasKJIMBO
Ha BCiX eTanax BpaxOByBaTH iH[IMBiyaJbHy 4yTJIMBICTb [0 IIPENapary, ONTUMaJbHA CXeMa YOTUPUCTYIIEHEBO]
Teparlii. Bnepie B guHamini Mmop@odyHKIioHaNbHUX 3MiH nedinky npu CLIJI BaXXKOro nepeodiry 3 KOpeKLi€eo (K
iHCYJIIHOM [IETJIIONEKOM, a TaKOX [TOENHAHHI 100 3 aZileMeTiOHIHOM) BUAiIeHO HacTymHi nepioxu: I (3 14 o 28 nobn)
- iHTeHCUBHUX AUCTPOPiUHUX ITpoueciB y nedinuj; I (29-42 nobu) - TMMyacoBoi cTabinizauii JecTpyKTUBHUX 3MiH
IIEeYiHKY 3 aKTUBi3alli€l0 pereHepaTOpPHUX Ta MOCTYIIOBOIO iHTeHCU(iKallielo CyIMHHUX, Me3€HXiMaIbHO-3allabHUX
Ta XO0JIECTaTUYHUX Npouecis; I1I (43-56 1061) — «<yMOBHOTO 671aronoayy4si» (CTUXaHHS OUCTPODIYHUX MTPOLIECiB
nepe; nepiolomM ix iHTEHCUBHOTO NOIVINGJIEHHS) Ta aKTUBHOI pereHepatiii [IOMKOIKeHNX 30H IIe4iHKOBOI YaCTOYKY;
IV (57-70 no6u) - 3pUB KOMIIEHCATOPHUX MOKJIMBOCTEH MEYiHKY 3 aKTUBi3alji€l0 iHTeHCUBHUX JUCTPOPIYHMX
npouecis. Kio4oBi €j10Ba: CTPENTO30TOLUH-IHAYKOBAaHUH IIyKPOBUY AiabeT, mevyiHKa, renaToLuT, ypyu, CUHYCOiTHI
Kaminsipy, rernaTonpoTeKilis, afeMeTiOHiH, )KupoBa AucTpodisl, HeaJKoroyJbHa JKUPOBa XBOPOOA MEeYiHKU
(creatoTryHa xBOpOOA MEYiHKYU IOB'I3aHA 3 METab0JIiYHOI0 AUCPYHKIIIEI0), IHCYIiIHOPE3UCTEHTHICTD, EYiHKOBI

IIJIACTMHKY, MOPpOMETPis, 3anlajieHHs, CyOCTPYKTYPHi 3MiHH, TéMOMIKPOLUPKYJISITOPHE 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 III 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 I; 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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