99-a niacymKkoBa HaykoBa KOH(pepeHLis npodecopcbKo-BMKIaAaLbKoro nepcoHany
BYKOBVHCBLKOIO AEPXABHOIMO MEOUYHOIO YHIBEPCUTETY

HHPOK Moke GYTH 3yMOB/IEHO HE TibKK 0e3NacepeIHbor TOKCHYHOK AIER0 MeTany Ha emiTeNiounTH pisHUX Ridinie
HedpoHa, a i MaTH avTOIMYHHHH reHes.

TaxkuM udHOM, NpH AiT Ha OPraHisM XNOPUCTHX CMONYK Taniko UMpKadiaHHa Ae30praHisalid XapaKTepHa
MPAKTHYHO AN BCIX NOKAZHUKIB, WO XAPAKTEPHUIYIOTh Py HKUIOHANBHWIT CTAH HUPOK.
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Buarit depocasiutt nacwecteniudl saiad Yipainu
« BYRGRUNCERUL DepaCcasiiuil MeOWHUT YHIGepcUmem»

B oprahisMmi NIOAHHK FOPMOHU BHKOPHCTOBYIOTLCA A4 TOro, WeS NIATPUMYBATH [OMEOCTas | perynoBaTh
Barato dbyHKUIH, Taki Ak picT, 00MIH PeUORHH, PO3IBHTOK, PLaKLIi0 Ha 3MIHH YMOB HABKOIMLIHBOTC CEPENOBHLIA TOLLO.

HaiiGinbw icTOTHUM ANA 3KUBOT NPUPOAM ABMLLIEM HA 3eMNi € 3MiHA AHA | HOul, cBiTNA | TeMpsaBd. ObepTaHHa
3emni waekono ¢eoei oci # oanouacHe naskono CoHug siamipsae nody, ce30Hu i poku Haworo kuTTa. Bee Hinbwe
AocnifKeHb 3 ABAATLCA NPO Podb WHIWKONOAIGHOT 3anc3un (LU3), ak ocHosHoro sonis grvHKLIE opradiiMy. CeiTio
MPHTHIMYE NPOAYKUIIC | cexpeuiro MenatoHiny (MT), | ToMmy Horo makcumaneHui pigeds B L3 | kposi BaraThox BUIB
CMOCTEPITACTLCA B HIMHL TOOMHH, 8 MIHIMANBHWEA ¥y padkoBuii mepion 1 eaens. [lpw crapindi yukwia I3
IHUAKYETHCA, LUIO NPOABNAETHCA HAcAMNepen NnopyweHHIM puTaMy cexpeuii MT. Hkuo W3 ynoniGHuTH GionorivHomy
FOIMHHUKY OpLaHiiMy, 10 MT mMomHa yuomiGHuTH MasTHHKY, KWl 320e31e4y€ Xil UbOIO IOMMHHHKA | 3HHIKEHHN
aMniTYAH AKOTO NPH3BOANTh 10 X 3YNHHKH.

Ore. MT mae npofopnil putm, TOOTO OOMHHMUEK HOro BUMIPY € XPOHONOriuHWH MeTpoHom — noGose
oGepraHHa 3emMmi Hapkono ceoei oci. Axkwo 113 — coHAYHUNA TOAMHHMK OpraHisMy, TO, OUEBHAHO, GVAB-AKI 3MiHK
TPHBANOCTI CBITNOBOTC MHA MOBWHHI CYTTEBHM SIMHOM MO3HAYATHCA HA HOro (yHKUIAX | B KIHUEBOMY paxyHKY Ha
WBHAKOCTI HOro cTapiHHA.

LUnpkaniaHHnii puTM ay#e BaKNHBHE He TiNbKM ANA THMYACOBOI opraHizauii dizionorivnux  dyHkuii
OpraHismMy, a il 118 TPHBANOCTi HOro KUTTA. ¥ paii podiT nokasaHo, Wo nopyleHHs ¢oTonepioay Moxe NpH3BOAUTH
10 CYTTEBOTO 3MEHIUEHHS TpUBanocTi xKTTA TeapuH. [pn ninogoboromMy ¥TpPHMaHHI XOM'AUKIB B YMOBAX NOCTIHHOMO
cnadkoro ocgitTnedHs {20-40 1oke) 3 |0-TkKHEBOre BIKY cepeflHd TPHBANICTL JKHTTA FeTePo3HroT I roMo3HroT Gy.a
OHAKOBOK | KONHMBATACh BiA 15 10 18 Micquie.

[Tporarom octandix |63 pokiB CYIKYBAHA TPHBAMICTL JKHTTA B CKOHOMIMHO PO3BHHCHHX KPAiHAX NOCTIAHO
30inbIIYBANACA 3 CEPeAHLON LWBHAKICTIO 3 micAui Ha pik. Bcim wam pobpe einomnit onnn nodoBnii puTM — Haw
BNAacHUi UMK CHY i HecnanHa. Hacnpasai moackkoMy opraHizMy BnacTHeo Oinblie 100 Takux puTMiB, xoua Garato 3
HHX CKOOPAWHOBAHI 3 UHKNOM COH-HEecnaHHa. Tak, Hanpuknai. TeMnepaTypa Tifa NpoTAroM KOowHoT 1001 3MIHFOETHCH
npuGnusHo Ha 0.6°C. Y nenHuil ac BOHA BULLE, JOCATAE MAKCUMYMY 1€Chb HA APYTY MONOBUHY AHA 1 3HUMYETLCS 10
MIHIMYMY BHOYI — MDK 2 | 3 ronHHaMH panky. 3ranaiimo, KOJIH MH He JIAraeMo CNaTH A0 Mi3HLOT FOAHHH, FOTYHOUHCE 10
icuuTy a0 YEKAKYH OCANKH HA HIYHHEA JIITAK, AKIO ¥ HAC 1IPH ULOMY BUHHKAUIO Bia4yTIH 03HOOY, 10 LE HE TUILKKH
TOMY, U0 MH BTOMHAHCA Binblie 3BUuaiiHoTe, ane i TOMY, Wo B UeH MOMEHT ¥ Hac §y.1a HaifHk#ua TemnepaTypa Tina,
BunineHHa ceul Tex NiANOPAIKOBYETHCA MEBHOMY PHTMY — CMOBINBHIOETECA BHOUI Nid 4AC CHY.

Mu wonHg npoeoaHMo GnH3bK0 & rOAHH B NEXAYOMY NOJOKEHHI, HIYOr0 He CNOXHBAKOYM, AKWC § BHOYI
OpraHi3mM BTpauae OaraTo PinWHW, Ue 3arpoxkyeanc © 3meHweHHo ob'emy kpoei. llenakicTe ekckpeuii cewi
BU3HAYAETLCA PUTMIYHMM BUKHOOM Pi3HHX TOPMOHIB. BUeH! BUABMIW BUPA3HHUH UMpKamiaHHUH PUTM B CHHTe3i
BAZONPECHHY — AHTHAIYPETHUHOTG TOPMOHY. AKWA BUOINAETBCS 3aQHBOK n0nek rinodiza. OauH 3 ropMOHie. WO
BUPOONSAKOTLC] KOPOK HAOHHPHUKIB, — KOPTH30N (MiIpOKOPTH30H) BUAINAETheA B HaWBINbA kijbkocTi nepea
CBITAHKOM, TUM CAMHM FOTYIOUH OPTaHi3M 10 BUNPOOYBAHE NPHANEWHBOTO AHA. Y HIYHHX TBAPWUH MiK BUKHAY UBOTO
rOPMOHY NPHNAJAE HA PaHHI BEYipHi FOANHH. Bl Ui pHTMH CHHXPOHIZ0BAHT 3 PUTMOM CHY | HECTIAHHA.

TaKHM YHHOM, CHHTE3 TOPMOHIB ¥ HALIOMY OPTaHizvi, YiTKO CHHXPOHI30BaHNH BIANOBIAHG UHPKamiaHHHM
pl’]TMﬂM.
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THE INFLUENCE OF MELATONIN ON GLUTATHIONE-S-TRANSFERASE ACTIVITY IN THE HEART
OF RATS UNDER ALLOXAN DIABETES
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Diabetes mellitus is the most common endocrine disease. Experimental model of alloxan diabetes is an
example of free radical pathology and accompanied withimpairment of oxidant-antioxidant balance in animals.
Melatonin is one of the most powerful endogenous antioxidants. along with the fact that it stimulates glucose utilization
in tissues, increases the concentrations of ATP and creatine phosphate, stimulates deposition of glycogen in tissues.

The aim of the study was to assess changes of glutathione-S-transterase activity in the heart of rats under the
experimental alloxan diabetes and administration of melatonin.
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Experiments were performedon 30 mature white male rats with body weight 160-180 g. Alloxan diabetes was
induced by intraperitoneal injection 5% solution of alloxanmonohydrate at a dose of 150 mg/kg. Animals were divided
into groups: 1) control animals; 2) animals with manifest diabetes (basal glycemia 12.8-17.2 mmol /1); 3) animals with
manifest diabetes which underwent intragastric administration of melatonin daily at a dose of 10 mg/kg at 8.00 a.m. The
animals were decapitated under light ether anesthesia on the 7Mand 14" day of the drug administration. Tn postnuclear
supermnatants of heart homogenates the activity of glutathione-S-transferase was measured. The results were processed
statistically using nonparametric methods of variation statistics using STATISTICA 7.

Experimental model of alloxan diabetes accompanied by an increased activity of glutathione-S-transferase in
the rats® hearts by 34% above the control one on the 7" of the experiment. The increase of glutathione-S-transferase
activity in the hearts of diabetic rats is probably related to an increased disposal of waste products of lipid peroxidation
and other oxidized compounds by conjugation with glutathione. On the 14" day of the experiment there was no
significant difference in this parameter between control and diabetic animals.

Administration of melatonin to animal with alloxan diabetes caused a decrease of glutathione-S-transferase
activity in the heart compared to untreated animals on the 7" day of experiment which resulted in normalization of its
value.

Antioxidant properties of melatonin are likely to be related to both direct disposal of reactive oxygen species
and the influence of melatonin on the expression of genes responsible for synthesis of antioxidant enzymes,
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CONDITIONS OF EXPERIMENTAL DIABETES MELLITUS
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Milochondria are the keepers of the eukarvote's cell viability by regulating programmed cell death, and they
control the production of reactive oxygen species. Some findings suggest that mitochondria play a key role in diabetes
complications, because diabetes mellitus is a disease characterized by different molecular and cellular destructions.

The aim of our study was enzvmohistochemical observation and biochemical determination of activity of
mitochondrial succinate dehydrogenase (SDH} in the kidneys under conditions of experimental diabetes mellitus.

The experiment was carried out on male albino rats with the body weight 0.16 — 0.18 kg. The animals in the
experimental group were administered a single intraperitoneal dose of alloxan (150 mg/kg). Mitochondria were isolated
by differential centrifugation in the isolation buffer. Statistical analysis was done using Microsott excel, Otfice 2007.
P<0,01 was considered to be statistically significant. All manipulations with animals were carried out according to
European Convention for the Protection of Vertebrate Animals used for Experimental and Other Scientific Purposes and
the law of Ukraine “On protection of animals from cruelty™.

Succinate dehvdrogenase is an enzyme complex bound to the inner mitochondrial membrane that converts
succinate into fumarate, in a reaction coupled to the reduction of flavin adenine dinucleotide to FADH;. According to
the literature, succinate and its mitochondrial metabolites may participate in triggering of insulin release by pancreatic
islets. Activity of mitochondrial SDH in diabetic rats was markedly lowered (by 16 %), probably due to impairment in
the Krebs cycle activity.

Moreover, the enzymohistochemical observation shows a decrease of the activity of succinate dehvdrogenase
at the level of the proximal tubules of the nephron. These changes might have a critical role in determining the direction
of electron flow. The decrease of activity of mitochondrial SDH perturbs cellular bioenergetics, supporting the
metabolic disorders by diabetes mellitus.

In addition, the role of mitochondria in diabetes has not been fully elucidated and the energy metabolism under
conditions of diabetes mellitus needs further studying.
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The selar energy generation has significant potential and wide prospects to supply mankind with
environmentally safe energy. However, the solar energy generation still covers less than 1 % of the total energy output.
These photoelectrochemical redox systems built with the wide-zone oxide semiconducting materials sensitized with
different dyes have better competitive potential and can easily be introduced into commercial energy production.
Gratzel cell is known as an cspecially promising type of the photoclectrochemical solar cells made of
inexpensive components and without any sophisticated equipment.
Construction and development of the TiOs-based solar cells sensitized with different dyes and determination of
their efticiency under various working conditions were the main aims of this work.
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