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THE EFFECTIVENESS OF MELATONIN FOR GLUCOSE METABOLISM AND ENERGY
PRODUCTION IN HEART OF DIABETIC RATS
Meet J. Patel, Kushnir O.
Tutor: Kushnir O.
Department of bioorganic and biological chemistry and clinical biochemistry
Bukovynian State Medical University

The aim of this study was to determine the influence of melatonin on basal level of glucose in
the blood (BG), glycogen content (GC), activities of glucose-6-phosphate dehydrogenase (G6PD),
pyruvate kinase (PK) and lactate dehydrogenase (LDH) in the heart muscle tissues of alloxan diabetic rats
with preserved gycemia.

The experiments were carried out on 50 sexually mature male albino rats with the body
mass 0.18 — 0.20 kg. Alloxan diabetes was evoked via intraperitoneal injection with a 5% solution of
alloxan monohydrate in a dose of 170 mg/kg of body weight. The animals were divided into 3 groups:
1) control group; 2) group with DM (BG level <6.9 mmol/l); 3) alloxan diabetic animals with preserved
gycemia which were injected with melatonin. Melatonin (“Sigma”, USA) was injected intraperitoneally
in a dose of 5 mg/kg of body weight at 8 a. m. daily over 14 days starting with a 5th 24-hour period after
the alloxan injection. The blood was taken from the tail vein to evaluate the BG level using
“OneTouchUltra” (“LifeScan”, USA). The rats were sacrificed at the 19th day of the experiments in
accordance with the ethical treatment of animals. To determine the enzymes activities by standart
methods the heart tissue homogenate (5% in ice-cold 0.25 mM tris-HCI-buffer) was ultracentrifugated
and the supernatant was used for measurements. Statistical analysis was performed using Statistica
10 (StatSoft Inc).

In the DM rats the LDH activity increased on average by 24%, whereas the GC and the activity of
PK decreased on average by 12%, 22%, and G6PD increased on 35% respectively compared with control
values. Increase of G6PhD activity in condition of diabetes with IGT is probably a compensatory reaction
aimed to reduce of ROS. The melatonin administration let to the improvement of the carbohydrate
metabolism: the BG level, the GC content, the activities of PK, G6PD and LDH were normalized.

Melatonin probably increases use of glucose for regeneration of NADPH, and aerobic oxidation
of glucose that indicate an acceleration of antioxidative protection and energy production in heart of
diabetic rats.

MORPHOLOGICAL CHANGES IN MICROVESSELS OF GUINEA PIGS LUNG IN
CONDITION OF SENSITIZATION AND CHALLENGE WITH OVALBUMIN
Popko S.S.

Scientific supervisor: MD, professor Evtushenko V.M.

Department of Histology, Cytology, Embryology
Zaporizhzhia State Medical University

The aim is to study the morphological changes in microvessels of guinea pigs lung in condition
of sensitization and challenge with ovalbumin.

Materials and methods. We have studied the lung of 48 guinea pigs, using histological and
morphometric methods, under conditions of experimental ovalbumin-induced allergic inflammation,
simulated by three times subcutaneous sensitization and subsequent 8-day intranasal inhalation of
ovalbumin. To assess the structural and functional state of exchange and capacitive microvessels their
inner diameter was determined. To assess the structural and functional state of medium (51 - 125 um) and
small (25 - 50 um) arterioles their outer and inner diameters, the thickness of their tunica media and the
Kernogan index were determined.

Results. A general regularity of the reactivity of the resistive link of the microcirculatory bed of
guinea pig lung in experimental ovalbumin-induced allergic inflammation consists in the restructuring of
small and medium arterioles such as thickening of their walls and narrowing of the lumen. We have found



the most pronounced morphological changes in medium arterioles in the late period of the development of
allergic inflammation. The diameter of the lumen of medium arterioles in the fourth experimental group
decreased in 3 times, the thickness of the tunica media of medium arterioles in the third experimental
group increased in 2 times compared to the control group. These changes are the result of an increase in
the tone and hypertrophy of the smooth muscles of the tunica media and a decrease in the throughput of
arterioles evidenced by a statistically significant increase in the Kernogan index. Our study also
demonstrated endothelial dysfunction of blood capillaries, consisted in changes from vasodilatation in the
early period to persistent spasm in the late period of allergic inflammation. It is evaluated by
morphometric changes in the diameter of the lumen of the capillaries in the experimental groups. The
most pronounced morphological changes were found in postcapillary venules in the early period of
allergic inflammation, confirmed with the magnification factor, showed increase in the diameter of the
lumen of postcapillary venules in 2 times in the first experimental group compared to the control group.
We demonstrated increasing of permeability of the vascular wall, as evidenced by edema and
disorganization of the stromal connective tissue component.

Conclusions. Sensitization and challenge by intranasal inhalation with ovalbumin leads to the
significant structural and functional restructuring of the resistive, exchange and capacitive links of the
microcirculatory bed of guinea pigs lung.

3POIIEHHA NEPEJOMIB BEJIMKOTOMIJIKOBOI KICTKH B HOPMI TA ITPA
EKCIHEPUMEHTAJIBHOMY OCTEOIIOPO31 ¥ JIABOPATOPHUX L1YPIB
Aobpocimos 10.10., Xapuenko A.A., Tepemenko I1.0., Botiko A.B.
HayxoBuii kepiBHUK — mipod. ['purop’eBa O.A.
Kadenpa anatomii ronnHu, onepaTUBHOI Xipyprii Ta Tomorpadivaoi anatomii
3anopi3bKkuil 1epKaBHUNA MEMYHHIA YHIBEPCUTET

B VkpaiHi npoTsIromMm 0CTaHHBOTO Yacy CIOCTEPIraeThCsl 3pOCTAHHS KUTBKOCTI MEpeoMiB KiCTOK
KIHLIIBOK cepell HaceleHHs, 30KpeMa, uepe3 30UIbIICHHS BiICOTKY HaciiaKiB O00HOBOI TpaBMH, a TaKOX
yepe3 301IBIIIEHHS YUCENBHOCTI 0Ci0 MOXHUIIOro BiKY, IO MOB’S3aHO 13 PO3BUTKOM BiKOBOTO OCTEOTIOPO3Y
Ta JIAaMKOCTI KicTOK. Yepe3 ocTeornopo3 mopidHo BigOyBaeThes 0,3 MITH. IEpelIoMiB CTETHOBOI KiCTKH Y
CILIA Ta 1,7 MiH. IepesoMiB CTETHOBOI KicTKH y €Bpomi. B YkpaiHi ocTeonopo3oM cTpakaatoTh MOHA
2,5 winpiioniB xkiHOK Ta 900 THCSY 4YONOBIKIB, NPUIOMY BiIMIYAE€THCA IIOpIYHE 3POCTAHHS
3aXBOPIOBAHOCTI Ha 5%

MeTta nocaiakeHHsI: OLIHUTH 3POIICHHS TepesioMy BETMKOTOMIIIKOBOI KICTKH IIypiB B HOPMi Ta
MIPU EKCTIEPUMEHTAIILHOMY OCTEOIOPO3i.

Marepiaau Ta wMetomaum: PoGory mposeneno Ha 30 mypax-camigx il Bicrap. s
MOJIEJIIOBaHHsI OCTEOTIOPO3y TBApUHAM eKcriepuMeHTanbHoi rpynu (15 mypiB) npotsirom 14 ni6 BBOAHIH
ONitHUI POo34MH peTHHOINTY anetary (34,4 Mr/Mi1) BHYTPIIIHLOOUEPEBUHHO Y J03yBaHHi 70 mr/kr. Hamami
TBapuHAM KOHTPOJbHOI (15 mIypiB) Ta eKCHepUMEHTAJbHOI I'PyNl BUKOHAHO MOJEIIOBAHHS HEPEIOMY
JBOT BEINUKOTOMINKOBOI KicTku. /[ mboro micist 3HEOONeHHS Ta OOpOOKH OIEpaImiifHOTO OIS
BUKOHYBAJIU JIOCTYII 110 TIEpeIHBO-Me [ialIbHIi TTOBEPXHI JIIBOi rOMiNKH. 3a JIOTTIOMOTOr0 Kycadok Jlicrona
BHUKOHYBAJIM TIEPEIIOM JIiBOT BEIMKOTOMUIKOBOI KiCTKH Ha PiBHI TPOKCUMAIIBHOTO MeTadiza 3 MmoJanbIium
iHTpaMeqyISIpHUM OCTEOCHHTE30M 3a JIOTMIOMOI0I0 MeTaneBol rojku aius iH ekuii (0,7 MM 3aBTOBIIKH).
Pany 3ammuBanu nomaposo.

TBapuH BUBOIWIN 3 €KCIIEpUMEHTY 4depe3 1, 6 Ta 9 MicsliB Micls ONepaTHBHOTO BTPYYaHHSI.
[IpoBoauM peHTreHoMOTiYHEe JOCHTIIKEHHSI KICTOK Ta30BOi KiHITIBKH.

Otpumani pe3yabTaTu: Bci TBapuHHM micis OmepaTUBHOIO BTPYYAaHHS MOYYBAJIUCH 00pe 3
BiTHOBJICHHSIM OIOpPHOi (yHKII{ KiHIIBKM. B KOHTpOJNBHIA Tpymi TBapHH MICHS MEpPeIoMy JiBOI
BEITMKOTOMIJIKOBOI KICTKHM CITOCTEpiranach KOHCOMiAIis Micus mepeiaoMy 3 (opMyBaHHSIM KiCTKOBOT
Mo30ii. B excnepuMeHTanpHIM Tpymi TBapuH Micis BBEIEHHS DPETHHOJIYy aleraTy Oyjo BHSBJICHO:
MOPYIIEHHS. TPOIeCiB  KOHCOMNAIl TIepeioMiB, HeNpaBHIbHE 3POCTAHHS KICTKOBHX YJIAMKIB,
negopMoBaHa KiCTKOBa MO30JIb, KDUXKICTh KICTOK, PEHTTEHOJIOTiYHI 03HAKH OCTEONOPO3Y.

Bucnosku: Ilicns BuBYeHHS IWHAMIKM KOHcomigamii mepeiaoMy OyiIo BHUSIBIEHO IIOTaHy
KOHCOJIIJIaIlii0 KiCTKOBHX ()parMeHTIiB Ta (opMyBaHHS HENPaBWIBHOT GOPMHU KiCTKOBOI MO30Ji B TpyIi
TBapHH IICJIS BBEJCHHS PETHHOINY alleTaTy IMOPIBHSHO 3 KOHTposieM. Hamami mimaHyeTbecsl AOCHITUTH
3pOLICHHSI TEPeJOMYy BEJIMKOTOMIJIKOBOI KICTKM IIypiB B HOpMI Ta TNPH EKCIIEPUMEHTAIbHOMY
OCTEOIOPO3i i3 3aCTOCYBAHHSM IMIUIAHTATIB 3 KOMIIO3UTHHUX MaTepialiB.
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