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Pedepar:

1. Incepraris npucBsYeHa OOCTiIKEHHIO BIUTUBY GOTOGiOMONy ILiiiHOI Tepartii Ha 6ioxiMiyHi mporecy y KIiiTuHaxX
KPOBI L1ypiB 32 yMOB €KCIIEpUMEHTAIbHOTO IIyKPOBOTro fiabeTy. Y nucepTaliiiniil poboTi 4OCIiIKeHO BIJIUB
(doTrobiomoayIsLiiiHOI Tepanii Ha OKpeMi reMaToJIOTiuHi IOKa3HMUKU 32 YMOB LIYKPOBOTO AiabeTy. BcTaHOBEHO, 0
(doTobioMoaysLifiHaA Teparis TO3UTUBHO BIJIMBAE HA POOOTY CUCTEMU €PUTPOHY, 30KPEMA BUSIBJIEHO 30iIbLIEHHS
KiJIbKOCTi €pPUTPOLIUTIB Ta 3MEHIIEHHS KiJIbKOCTI PeTUKYJIOLUTIB y 1mypiB 32 ymos ELJ Ta nii @EMT. Takox
BCTAHOBJIEHO MiJIBULIEHHS CTiKOCTi MEMOPaH epUTPOLUTIB JI0 [Iii KUCJIOTHOrO reMoJtiTika 3a ymos ELJ] ta gii
®EMT. 3a gii DEMT TakoX BUSBIEHO MiABUIIEHHS KOHIIEHTpPalii reMora06iHy Ta 36i/IbIIeHHs BMICTY
nporonopdiprny y KpoBi mypis 3 LI, [TinTBepIykeHo rirnoTtesy npo Te, o NpoTonop@ipuH ciyrye Xxpomodpopom
st ®BMT, onocepenkosyioun i 6iosoriyni egexkru. OkpiMm TOro, BcTaHOBIEHO poib OBMT y nokpalieHHi KuCeHb-
TpaHCIOPTHOI PyHKIiI reMorno6iny 3a ymos L1JI. Jocnimkeno BrnuB @BMT Ha po3BUTOK OKCUIATABHO-
HITpaTUBHOTO CTPeCy y KiiThHax Kposi mypis 3 EIIJl. BcranoBneHo kopurytouy aito OEMT Ha

IIPOOKCUIAHTHO /aHTUOKCUAAHTHUI 6ajlaHC Y KIiThHAax KpoB.i uypis 3 E1Jl. BusiBiieHO 3HMKEeHHS! PiBHS IPOAYKTIB



IIEPEKUCHOTO0 OKMCHEHHS JIMifiB y M1a3mi KpOBi, epUTPOLIATAX Ta JIEMKOLUTAX, TpoTe BMicT AQO y eiikouuTax
mypiB 3 ELI]] 32 nii ®BMT He 3MiHIOBaBCS. BcTaHOBJIEHO MiBUILIEHHS aKTUBHOCTI KaTtasaszu Ta COJl y selikonuTax 3a
nii ®EMT. BusiBneno 3HmkeHHs BMicTy OMB y nizaTtax snerikonuTiB Ta AOPPs i AGEs y nyiasmi kposi mypis 3 E11]] 32
nii ®BMT. BusiBneno 3HmxkeHHs BMicTy AOPPs i AGEs y nizatax sieiikouuTis 3a ELJ] Ta nigsuieHHs 32 ymoB ELI Ta
nii ®BEMT. BusiBnieno 3HmkeHHs piBHS RAGE y nya3mi kposi mypis 3 ELLJL 3a nii @EMT. BcTaHoBIeHO, 110 32 yMOB
EL ta nii ®EMT aktusHicTs MITO 3MiHIOETHCS Pi3HOHANIPSIMIIEHO: 3HWDKYETHCS Y I1J1a3Mi KPOBI Ta 3pOCTae y
Jlizarax jekoumTis. BctanoBsieHo, mo 3a ymoB ELIJ Ta nii ®BMT 3HmKyeTbcst akTBHICTE NOS (cymapha 1a iNOS) i
piBens HiTpuris. Jocnimxkeno BB @EMT Ha riikeMiuHuil Ipo@isb OpraHiamy Ta eHeproszadesnedeHHs
serikonuTiB 3a ymoB ELIJl. BctaHoByieHO aHTUrinepriikeMiuny aktuBHicTb @EMT. BusiBnieHo, mo 3a aii PBMT
BiZOyBa€eThCs 3HVKEHHSI KOHLIEHTPALlii I7II0KO3H Y 11iJIbHIN KPOBi Ta BMICTY IJ1IKO3UJIbOBAHOT'O FE€MOTJIO0IHY Y
remoJlizaTax €epUTPOLUTIB 1ypiB, XBopux Ha LIJI. BcTaHOBJIEHO MOKpPAIEHHS TOJIEPAHTHOCTI OPraHi3aMy TBapyuH JI0
HaBaHTAKEHHS IJII0KO3010. BHSBI€HO 3HI>KEHHS aKTUBHOCTI IIOTJIMHAHHS (PJIyOPECLEHTHOTO aHaJIora III0KO3U 2-
NBDG netikonutamu 3a ymos ELJ Ta nigsuineHHs 3a gii ®BMT. Bcranosseno 3HmwkenHs BMicTy AT® y nefikonuTax
3a ymoB ELIJl Ta nigsuimenHs 3a gii ®BMT. Jocnigxeno BB @EMT Ha QyHKLIOHANIBHUIN CTaH JIEHKOLUTIB L1ypiB
3a ymoB ELIJI. BctanosneHo, mo ®EMT Hopmadisye npoaykiio AQO sefikonutaMy Ta akKTUBI3ye Mmporec
(daronuTo3y, NO3UTUBHO BILJIMBAIOYM Ha PYHKLIOHAJIbHUI CTaH KJITUH. BusBI€HO NifnBULLIEeHHS aKTUBHOCTI
daronuTo3y (parouuTapHOro NOKa3HUKa Ta iHAEKCy 3aBeplIeHoCTi (arouuTo3y) Ta NpoayKuii cyrepokcuny
HelTpo@dinbHUMU rpanyaountamu 3a ymoB E1J] ta pii ®BMT. V nuceprauniiiHiil po6oTi 3'sicoBaHO 6i0XiMiuHi eeKTn
®BMT Ha cuctemy Kposi 11ypiB 3a ymos EIJI. Ile cTBOpIoe MOXJIMBICTb 1J151 IAPIIOTO 3acTocyBaHHsI OBMT sk
IOTIOMixKHOI Teparii npu sikyBaHHi 11]] Ta fioro ycknagHeHs. [TosicHeHo rinornikemiunuil epext @BMT, a Takox ii
HOPMaJi3ylo4uii BIVIUB Ha MIPOOKCUAAHTHO /aHTUOKCUAAHTHUI 6ajiaHC 3aBAsSIKU GOTOAUHAMIYHOMY ePeKTy
nporonop¢iprHy Ta GyHKIIOHAJBHMAY CTAH JIEMKOLUTIB 3aBISKH ii 30aTHOCTI MiABUILYBAaTH OTJIMHAHHS [JIIOKO3H1

KJIITUHAMU Ta HOPMaJli3yBaTu ixHe eHepro3abes3nedeHHs.

2. This dissertation focuses on the influence of photobiomodulation therapy on biochemical processes in blood
cells of rats with experimental diabetes mellitus. In the dissertation work the influence of photobiomodulation
therapy on some hematological indices under conditions of diabetes mellitus is investigated. It is established that
photobiomodulation therapy has a positive effect on the erythron system. In particular, the increase of
erythrocytes number and decrease of reticulocytes number during EDM and PBMT action was revealed. It is also
established the increase in resistance of erythrocyte membranes to the action of acid hemolytic under the
conditions of EDM and the action of PBMT. PBMT also showed an increase in hemoglobin concentration and in the
content of protoporphyrin in the blood of rats with EDM. We confirmed hypothesis about action of protoporphyrin
as chromophore to mediate it's biological effects. Besides, it is established the role of PBMT in improvement of
oxygen-carrying function of hemoglobin under conditions of EDM. The effect of PBMT on the development of
oxidative-nitrative stress in the blood cells of rats with EDM was studied. Corrective action of PBMT on pro-
oxidative /anti-oxidative balance in blood cells of rats with EDM was established. The decrease in the level of lipid
peroxidation products in blood plasma, erythrocytes and leukocytes was revealed, but the content of ROS in the
leukocytes of rats with EDM did not change under the action of PBMT. An increase in the activity of catalase and
SOD in leukocytes under the action of PBMT was found. The decrease in the content of OMP in leukocytes lysates
and AOPPs and AGEs in the blood plasma of rats with EDM under the action of PBMT was revealed. There was a
decrease in the content of AOPPs and AGEs in leukocytes lysates during EDM and an increase under the
conditions of EDM and the action of PBMT. The decrease in the level of RAGE in blood plasma of rats with EDM
and under the action of PBMT was revealed. It was found that under the conditions of EDM and the action of
PBMT, the activity of MPO changes in different directions: it decreases in blood plasma and increases in leukocyte
lysates. It is established that under the conditions of EDM and action of PBMT NOS activity (total and iNOS) and
nitrite level decreases. The influence of PBMT on the glycemic profile of the organism and energy supply of
leukocytes under EDM conditions was studied. The antihyperglycemic activity of PBMT was established. The
decrease in the concentration of glucose in whole blood and the content of glycosylated hemoglobin in
hemolysates of rat erythrocytes under the conditions of EDM and PBMT action was revealed. Improved tolerance



of animals to glucose loading has been established. The decrease in the absorption activity of the fluorescent
glucose analogue 2-NBDG by leukocytes under EDM conditions and the increase under the action of PBMT was
revealed. The decrease in the content of ATP in leukocytes under the conditions of EDM and the increase under
the action of PBMT were established. The influence of PBMT on the functional state of rat leukocytes under EDM
conditions and PBMT action was investigated. It was found that PBMT normalizes the production of ROS by
leukocytes and activates the process of phagocytosis, positively affecting the functional state of cells. The increase
in the activity of phagocytosis (phagocytic index and phagocytosis completion index) and superoxide production
by neutrophilic granulocytes under EDM conditions and PBMT action was revealed. In the dissertation work the
biochemical effects of PBMT on blood system of rats with EDM is found out. This creates an opportunity for the
wider use of PBMT as adjunctive therapy in the treatment of diabetes and its complications. The hypoglycemic
effect of PBMT, as well as its normalizing effect on prooxidant / antioxidant balance due to photodynamic action
of protoporphyrin and functional state of leukocytes due to its ability to increase glucose uptake by cells and
normalize their energy supply are explained.
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