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1. PemMopesnioBaHHS €HIOKPUHHOIO anapaTy MiJIIyHKOBOI 331031 IIPU €KCIIePUMEHTAJIbHOMY LIyKPOBOMY Z1iabeTi y

HOPMO- Ta rinepTeH3UBHUX LyPiB.

2. Remodeling of the Endocrine Apparatus of the Pancreas in Normotensive and Hypertensive Rats with
Experimental Diabetes Mellitus.

Pedepar:

1. Y nuceprauii HaBeJieHe TeopeTUYHEe OOIPYHTYBAHHSI i eKCIIepUMEHTAaJIbHE BUPIllleHHS aKTyaJIbHOI HayKOBOi
3a/aui, sIKa MoJisirae y BCTAHOBJIEHHI MEXaHi3MiB peMO/IE/II0BaHHS €HJJOKPMHHOTIO anapary aHKpeaTUYHUX
OCTpIBLiB Y HOPMOTEH3UBHYX LIyPiB JIiHii Wistar i CHOHTaHHO rinepTeH3yMBHUX 1YyPiB JiHil SHR, a TakoX BUBYEHHI
PEaKTUBHOCTi €HIOKPHUHOLUTIB IPY iHAYKILii eKCIIeprMEeHTAJIbHOTO LIyKPOBOro AiabeTy. [JocikKeHHs BUKOHAHI Ha
IOpOCUX caMUgX IypiB J1iHil SHR i3 apTepianpHOIO rinepreHsiero, M0 PO3BUBAETHCS CIIOHTAHHO Ta IiIBUILYE
CUCTOJIIYHMI apTepiabHUM TUCK HA MOMEHT eKCIIEPUMEHTY 110 155,7 + 0,9 MM PT. CT., i 3 piBHeM riikeMii HaTIe
4,73 + 0,10 mmoub /11, mo Ha 20 % BUllE, HIX Yy KOHTPOJIbHUX MypiB JiHii Wistar. KoHTposibHa rpyna TBapuH 6yJja

IIpeJCcTaBjieHa JOPOCIUMU CaMIsIMU IIypiB JiHii Wistar 3 cucTosiyHUM apTepiasibHUM TUCKOM 105,0 + 1,1 MM PT. CT.



i piBHeMm ruikemii Hatime 3,94 + 0,09 Mmorb /1. KoHleHTpauis iHcy iny B KpoBi urypiB n1inii SHR 6yna Ha 27 %
BUIIOIO, HDX y MypiB JsiHii Wistar, i cranoBuina 10,99 + 0,37 MKMO /mit. [Tpu upomy ingekc HOMA y rinepTeH3uBHUX
mypiB nigsuiysascs 1o 3,41 + 0,21 npotu 1,43 + 0,08 y mypis sninii Wistar. Oco611BICTIO METOAUYHOTO MiTX04Y 1O
DOCJIiIKEeHHS €eHIOKPUHHOTO anapary MiflIIyHKOBOI 3271034 0yJI0 OCiOBHE iMYHO(IIIOOPECLIEHTHE 3a0apBJIEHHS
HA IHCYJIiH, TJIIOKaroH i COMaToCTaTUH B CEPIMHUX 3Pi3ax MiAIIyHKOBOI 3ay1031. 1le 103BOINIIO 30iICHUTH
PEKOHCTPYKIIO MiAIyHKOBO]I 3271031, KjlacuQiKyBaTy i onucaty NaHKpeaTUyHi OCTPIBLi pi3HUX TUIIIB, BCTAHOBUTU
KUJIBKICHI IapaMeTpy PO3IOLily €HIOKPUHOLMTIB PI3HUX TUIIB B OCTPIBLSIX, WiILHOCTI iX MOIYJIALil B
MiAIITYHKOBIN 3aJ1031, OTpUMATHU JaHi IIPO MUTOMI IIOKA3HUKU BMICTY iHCYJIiHY, [JIIOKarOHy i COMaTOCTaTUHY B
[IaHKPEeaTUYHUX OCTPIBLSX 1 y MiAUIIYHKOBIN 3a71031. 32 JaHUMU KiJIbKiCHOTO iMyHO(JII00pECLIEHTHOTO
IOCHiIKeHHs 0yJ10 TOKa3aHo, 1o AJ1s rinepTeH3UuBHUX 1ypiB JliHii SHR xapakTepHa HOpMOIJlikeMis HaTlie, aje B
TECTi TOJIEPAHTHOCTI J10 IVII0KO3U BCTAHOBJIEHO 3MiHy IJlikeMidHOro npodimo 3a aiabeTnyHuM Tunom. PopmyBaHHs
aprepianbHOi rineprensii y mypis yiHii SHR cynpoBoaKyeTbCS peMOLENIOBAaHHAM IHCYJIIPHOTrO anaparTy
IiAITYHKOBOI 3a7103U, B SIKill KiJIbKiCTb TAHKPEATUYHUX OCTPIBLIB 3HIDKYETHCS ¥ 2 pasu, YUCEJIbHICTh 6eTa-KIiTUH
3MEHIIyeThCs y 8 pasiB, B MiMIyHKOBIH 3371031 JOMiHYIOTb OCTPIBLIi IJI0MIEI0 [TOTIEPEYHOro nepepizy meHu 1500
MKMZ. He3Bakarouu Ha NOMipHY rinepTpodilo 6eTa-eHIOKPUHOLUTIB i MiIBUIIEHHS B HUX KOHLEHTpaLil iHCyJliHYy,
IIMTOMUM BMICT iHCYJIiHY B IiAUIYHKOBIM 3271031 y rinepTeH3MBHUX TBApYH OyB MIPUOIN3HO y 3 pa3u MEHIINH, HiX y
HOPMOTEH3UBHUX I1ypiB JiHii Wistar. BcTraHOBIEHO, 110 TAHKPEATUYHI OCTPIiBL| rinepTeH3uBHUX MypiB JiHii SHR
XapaKTEPU3YIOTbCS 2-KPATHUM 30iJIbIIEHHSIM IyJy a/lb(a-eHIOKPUHOLUTIB, YACEIbHICTb IKMX Ta MUTOMUI BMICT
TJII0KAroHy B MiJIITyHKOBIi 3a7103i CTAaHOBUTD B 2 pa3u Gisblie, HiXXK y HOpDMOTEH3MBHUX 1yPiB JiHii Wistar. ITpu
[IbOMY YMCEJIbHICTD JeJIbTa-€HLOKPUHOLUTIB Ha 18 % nepesulye aHaJ0rYHUN ITOKa3HUK HOPMOTEH3MBHUX IIyPiB
JiHii Wistar, olHaK TUTOMUM BMICT COMaTOCTaTUHY CTAHOBUTD TUIBKM 73 % Bif, BEJIMYMHU JAHOTO [TIOKA3HUKA Y
mypis JiHii Wistar. [lokasaHo, 1110 B eHIOKPUHOLNTAX IaHKPEATUYHMX OCTPIBLIB TilepTeH3MBHUX 1ypiB JiHii SHR B
2 pasy 3HIKYETHCS IJIOIIA MaTepiajly, iMyHOPeakKTUBHOTO JI0 aHTUAIIONTOTUYHOrO 6iKy Bcl2, a fioro BimHOCHU
BMICT B [TaHKPEATUYHUX OCTPIBLUAX V 3 pa3y HIDKYMI, HK Y HOpPMOTEH3UBHUX 11ypiB JiHii Wistar. [Ipu ubomy
BiZIHOCHO MOKa3HUKIB eKCIpecii MPoarnonTOTUYHOro 6iska p53 B €HIOKPUHOLMTAX iCTOTHUX BiIMIHHOCTE! MiX

HOPMO- i rNnepTeH3MBHUMU LypaMU HE CIIOCTEPiraeThes.

2. The dissertation presents a theoretical justification and an experimental solution to an actual scientific task,
which is to establish mechanisms for the remodeling of the endocrine apparatus of pancreatic islets in
normotensive Wistar rats and spontaneously hypertensive SHR rats. Also, the parameters of the reactivity of
endocrinocytes in the course of experimental diabetes mellitus were studied. The studies were performed on adult
male SHR rats with systolic blood pressure at the time of the experiment 155.7 + 0.9 mm Hg and fasting glycemia
level 4.73 + 0.10 mmol /L. The control group of animals was represented by adult male Wistar rats with systolic
blood pressure at the time of the experiment 105.0 + 1.1 mm Hg and fasting blood glucose level 3.94 + 0.09 mmol /L.
The insulin concentration in the blood of SHR rats was 27 % higher than that of Wistar rats, and was 10.99 + 0.37
uIU/ml. Moreover, the HOMA index in hypertensive rats reached 3.41 + 0.21 vs 1.43 + 0.08 in Wistar rats. The
sequential immunofluorescence staining of the serial sections of the pancreas with the detection of insulin,
glucagon and somatostatin in endocrinocytes was a specific feature of the methodological approach to the study
of pancreatic endocrine apparatus structure. This approach made it possible to carry out pancreatic
reconstruction, to classify and describe pancreatic islets of various types, to establish quantitative parameters of
endocrinocytes various types distribution in the islets, their population density in the pancreas, and to obtain data
on specific contents of insulin, glucagon and somatostatin in pancreatic islets and in the pancreas in the whole.
Based on a quantitative immunofluorescence study, it was shown that fasting SHR rats are characterized by fasting
normoglycemia. Meanwhile, a change in the glycemic profile of a diabetic type was detected during the glucose
tolerance test. The formation of arterial hypertension in SHR rats is accompanied by remodeling of the insular
apparatus of the pancreas: the number of pancreatic islets is reduced by 2 times, the number of beta cells is
reduced by 8 times, withal pancreatic islets with a cross-sectional area of less than 1500 um2 prevail. Despite
moderate hypertrophy of beta-endocrinocytes and an increase in insulin concentration in them, the insulin

content in the pancreas in hypertensive animals is about 3 times less in comparison with normotensive Wistar rats.



It was found that the pancreatic islets of hypertensive SHR rats are characterized by a 2-fold increase in the
number of alpha-endocrinocytes and glucagon content in the pancreas compared to normotensive Wistar rats. At
the same time, the number of delta-endocrinocytes is 18 % higher than the corresponding indicator of
normotensive Wistar rats, however, the specific somatostatin content is only 73 % of the value of this indicator in
Wistar rats. It was shown that in the endocrinocytes of pancreatic islets of hypertensive SHR rats, the area of
immunoreactive to the anti-apoptotic protein Bcl2 material is reduced by 2 times, and its relative content in
pancreatic islets becomes 3 times lower than in normotensive Wistar rats. Meanwhile, there were no significant
differences between normotensive and hypertensive rats in the expression values of the proapoptotic p53 protein
in endocrinocytes.
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