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Pedepar:

1. Incepraiiio IpUCBSYEHO AOCTIIKEHHIO MEXaHi3MiB BIUIUBY (Pi3sMUHUX Ta 6i0J10TiYHMX (PAKTOPIB HA
iIMYHOPE3UCTEHTHICTh B YMOBAaX iHAYKIii €KCIIEPUMEHTAJIBHOTO 3allaJIEHHS TA OL[iHKU CTYIIE€HS LUTOTOKCUYHOCTI
HAaHOYACTUHOK JIiOKCUJY Liepilo pi3HUX po3MipiB Ta pi3HOI KOHIEHTpalii K XiMiYHMI (PaKTOP 111 KOMILJIEKCHOTO
3aCTOCYBAHHS IIPY 3aMasbHil peakuii. IcHye npo6aema KopeKuii iMyHOMeTab0J1iYHAX TOKA3HUKIB IIPY XPOHIYHUX
3anajbHUX peakuisx. Mae pyHIaMeHTaIbHUM Ta IPaKTUYHUE iHTepec 3'SICyBaHHS TOTO, SIK €K30reHHi (akTopu
(¢piznyHi, ximiuHi, 6ios10riyHi) BIJIMBAIOTH HA 3allajibHUI Mpolec. MeTow po6oTy 6yJj10 BUBYEHHSI MEXaHi3MiB

6iostoriyHuX e(EeKTIB Ta Iii pi3HUX NOBXUH XBUJIb (POTOOIIPOMIHEHHS Ha CTafii 3aMajbHOTO NPOLECY, EK30COM



Me3€eHXiMaJbHUX CTOBOYPOBUX KJIITUH Ha CTUMYJISILIIO ITPOJIipepaTUBHOrO MOTEHLiay iMyHOKOMIIETEHTHUX KIIITUH
y KyJIbTYPpi in vitro Ta BUBHAYEHHS CTYIIE€HS UUTOTOKCUYHOCTI HAHOYACTUHOK JiOKCUY LIEPil0 pi3sHUX
XapaKTEPUCTHK 3a JOIIOMOroo 6i0 3aBIaHHIMU poboTHu Oysi0: 1. BuB4eHHs 6iosioriyHMX e(EKTiB Ta MexaHi3MiB
¢doToOnpoMiHEHHS Pi3HUX IOBXUH XBUJb (0 = 660 HM, 0 = 530 HM, 0 = 470 HM) Ha Pi3HUX CTAZisIX 3aaJILHOTO MPOLECY.
2. OnjiHKa NOTEHLiTHOI MOXKJINBOCTI €K30COM, 1[0 MiCTUTb €K30MeTaboJIiT Me3eHXiMaJIbHUX CTOBOYPOBUX KJIITHUH,
CTHMYJIIOBATU MPOJliepaTBHUM [1OTEH1Iiajl iIMyHOKOMIIETEHTHUX KJIITHH NAalieHTiB i3 XpOHIYHMM 3alajleHHsIM. 3.
Br3HayeHHS CTyIeHd UIUTOTOKCMYHOCTI HAHOYACTUHOK IiOKCUAY Lepilo Pi3HUX PO3MipiB Ta KOHLEHTPALil 3a
nornomororo 6ioinaukaTopa D. viridis 3 MeTOI0 iXHbOTO MPaKTUYHOTO 3aCTOCYBaHHS. 4. OLiHKa iIMyHOKOPEKTYI0UHNX
edeKTiB CBIT/I0BOI il pi3HUX IOBXUH XBUJb (0=660 HM, 0=530 HM, 0=470 HM) y NALi€HTIB i3 XPOHIYHNM 3anlaJIbHUM
IIPOLIECOM Ha TJIi yKpoBoro giabety Il Tuny. ¥ po60Ti BUKOpUCTaNU TPY eKCIIEpPUMEHTaIbHI Moaesi. Mogerns I -
BUKOPUCTOBYBAJIU JI7151 OL[iHKY e(eKTiB (OTOONPOMiHEHHS TBAPUH Pi3HUMU JOBXKMHAMU XBUIb (0 = 660 HM, 530 HM,
470 HM) Ha Bcix eTanax 3anajpHOro npouecy (iHdinbrpauii, anerepanii, excyganii Ta perenepatii, npomigepariii).
ByJjio npoBesieHO eKCIIepUMEHT Ha J1abopaTOpHUX TBapHHax. Y poOoTi 6yJi0 IpOBeneHO OLiHKY 3MiH iIMyHHUX
MapKepiB [0 i micyst pOTOONPOMiHEHHS Pi3BHUMM IOBXXMHAMU XBUJIb KOSKHOTO €TaIly 3allajlbHOro Ipoliecy. Mopeib
II - BUKOPUCTOBYBAJIM [1J OLiHKM MO>KJIMBOI aKTUBYIOUOI [Iii €K30COM Ha NPOJlipepaTUBHY aKTUBHICTb JIEKOLUTIB
neprudepryHoi KpoBi in vitro ns o6rpyHTYBaHHS apPECHOr0 3aCTOCYBaHHS €K30COM 3 MeTabosriTamMu
IIPOreHepaTOpPHUX CTOBOYPOBUX KIIITMH. Monessb 11 — oliHKa IUTOTOKCUYHOI aKTUBHOCTI HAHOYACTUHOK JiOKCUAY
1epilo pi3HOi KOHLIEeHTpalii Ta pidHUX po3mipiB (2 uM - 0,1 M; 3-4 um - 0,2 M; 6 um - 0,1 M) 3 BUKOPHUCTaHHSIM
KJIITUHHOrO 6ioinaukaropa D. viridis. I[Tpu gii HeraTuBHUX (aKTOPiB Pi3HOTO CTYIEHS LUTOTOKCUYHOCTI BU3HAYAIIN
Mop¢do-DyHKIiOHABbHI NOPYIIEHHS KJIITHH TECT-CUCTeMU: 3MiHa POPMU KIIiTUH, HAKOIIMYEHHSI BKJIIOU€Hb, BTpaTa
IDKTYTHKA, 3MiHA XapaKTepy Ta HalPSIMKU PYXy, YTBOPEHHSI arperaris, BUijIeHHs eKk3oMeTaboitiB. Ha mopgeni JITIC-
iHIYKOBAHOTO IEPUTOHITY BUBYAJIM iIMyHOPE3NCTEHTHICTh HA CTaMisIX TPUBAJIOTO 3aaJIbHOTO NPOLECy Mics Iii
Pi3HUX IOBXUH XBUJIb. AKTHBALLiSl BPOIKEHOTO iMyHITeTy 6ysia BUsIBJIeHa Ha IIE€PIIOMY eTalli 3anajieHHs
(indinprpauii) nicss Aii yepBoHoro cBiTa (0 = 660 HM) y eKCIIepUMEHTAJIbHUX TBAPUH i3 iHIIYKOBAHOIO 3aM1ajIbHOIO
peaxliielo OKasHUKY OyJ1Y BULIMMU, HDK y TBAPUH TPy NOPIiBHSHHS i3 3anajieHHsIM 6e3 (OTOBIIMBY. 3eJIeHe
cBiTJ10 (0 = 530 HM) IPU3BOAMUIIO 10 HOpMaJi3allii NOKa3HUKIB KJIITUHHOTO iMYHITETY Ta 3HM>KEHHSI [I0KA3HUKIB
r'yMOpaJIbHOTO iMyHITETy Ha Ipyromy etari 3anaseHHs (pereHepauii). CuHe cBiTio (0 = 470 HM) CIIpUSIJIO 3HUKEHHIO
[IOKa3HMKIB iIMyHITETY, 1110 BUBYAIOTbCS, HA TPEThOMY €Talli 3anaseHHs (nposidepatii). BuspnieHo BupaxeHy
CTUMYJIIOI0UY [IiI0 €K30COM CTOBOYPOBUX KJIITMH Ha NPOJlidepaTUBHY aKTUBHICTb IOPIBHSHO 3 MiToreHoM OI'A'y
KyJIbTYpi JIEMKOLMTIB [1alLli€eHTiB i3 XPOHIYHMMU 3aMIaIbBHUMHU IIpoLiecamu. SIK ximiuyHuit pakTop 3aCTOCOBYBAIN
HAaHOYACTUHKY Ta BUBYAJIM NIOTEHIiFIHY UUTOTOKCUYHICTh HAHOYACTHHOK (SIK XIMIiYHUI QaKTop) IioKcuay Lepiio
pi3HOro po3mipy Ta KoHLeHTpaljii. HaHo4acTMHKY fioKcuay Lepio Masoro po3mipy (2 HM) y KonueHTpauii 0,1 M He
BUSIBJISLIV LUTOTOKCUYHOI Aii, PO 110 CBifuMB HOpMaJibHUM PiBeHb KoedillieHTa HUTOTOKCUYHOCTI 10110
KoHTpoto. [licss inky6auii kiituH D. viridis 3 giokcupom 1epito MmakcumaabHOro po3Mipy (6 HM) Tiei xx
KoH1eHTpatii (0,1 M) crioctepirany BUpaskeHi TUTOTOKCUYHI epeKTH 110710 KIiTUH 6ioiHaukaTopa. [IpoBeneHi
IOOCJIiIKEHHS O3BOJIMIIN: OOIPYHTYBATU iMyHOJIOTiYHI Me€XaHi3MHU 6i0J10rYHMX e(EeKTIB Micyst POTOONPOMIHEHHS
Pi3HMMU OBXMHAMU XBWJIb HA €TAIM 3alaJIeHHs; OLiHUTHU [IiI0 €K30COM CTOBOYPOBUX KJIITHH SIK aKTUBAaTOPIB
npoJlipepaTUBHOTrO MOTEHIIiaNy B KyJIbTYPi KJIITHH Ta 3'sICYBaTU CTYIiHb JUTOTOKCMYHOCTI HAHOYACTUHOK JiOKCUAY

L|epilo 3 Pi3HMMU XapaKTepUCTUKAMU JJ1s1 PO3POOKM I0Ka3aHb [0 iXHbOTO CIIJIBHOTO 3aCTOCYBAaHHS.

2. The dissertation is devoted to the study of the mechanisms of influence of physical and biological factors on
immunoresistance under conditions of induction of experimental inflammation and assessment of the degree of
cytotoxicity of cerium dioxide nanoparticles of different sizes and different concentrations as a chemical factor for
complex use in the inflammatory response. The purpose of the work was to study the mechanisms of biological
effects and the effect of different wavelengths of photoirradiation at the stage of the inflammatory process,
exosomes of mesenchymal stem cells on the stimulation of the proliferative potential of immunocompetent cells in
culture in vitro and to determine the degree of cytotoxicity of cerium dioxide nanoparticles of various
characteristics using a bioindicator. The objectives of the work were: 1. Study of the biological effects and
mechanisms of photoirradiation of different wavelengths (o = 660 nm, o = 530 nm, o = 470 nm) at different stages of



the inflammatory process. 2. Assessing the potential of exosomes containing exometabolites of mesenchymal stem
cells to stimulate the proliferative potential of immunocompetent cells of patients with chronic inflammation. 3.
Determination of the degree of cytotoxicity of cerium dioxide nanoparticles of different sizes and concentrations
using the bioindicator D. viridis for the purpose of their practical use. 4. Assessment of the immunocorrective
effects of light of different wavelengths (o = 660 nm, o = 530 nm, o = 470 nm) in patients with chronic inflammation
associated with type II diabetes mellitus. Three experimental models were used in the work. Model [ was used to
evaluate the effects of photoirradiation of animals with different wavelengths (o0 = 660 nm, 530 nm, 470 nm) at all
stages of the inflammatory process (infiltration, alteration, exudation and regeneration, proliferation). An
experiment was conducted on laboratory animals. The work assessed changes in immune markers before and after
photoirradiation with different wavelengths of each stage of the inflammatory process. Model II was used to
evaluate the possible activating effect of exosomes on the proliferative activity of peripheral blood leukocytes in
vitro to justify the targeted use of exosomes with metabolites of progenerative stem cells. Model III - assessment
of the cytotoxic activity of cerium dioxide nanoparticles of different concentrations and different sizes (2 nm - 0.1
M; 3-4 nm - 0.2 M; 6 nm - 0.1 M) using the cellular bioindicator D. viridis. Under the influence of negative factors
of varying degrees of cytotoxicity, morpho-functional disorders of the cells of the test system were determined:
changes in cell shape, accumulation of inclusions, loss of flagellum, changes in the nature and direction of
movement, formation of aggregates, release of exometabolites. Using a model of LPS-induced peritonitis,
immunoresistance was studied at the stages of a long-term inflammatory process after exposure to different
wavelengths. Activation of innate immunity was detected at the first stage of inflammation (infiltration) after
exposure to red light (o = 660 nm) in experimental animals with an inflammatory induced reaction, the rates were
higher than in animals in the comparison group with inflammation without photoinfluence. Green light (o = 530 nm)
led to normalization of cellular immunity and a decrease in humoral immunity at the second stage of inflammation
(regeneration). Blue light (o = 470 nm) contributed to a decrease in the studied immunity parameters at the third
stage of inflammation (proliferation). A pronounced stimulating effect of stem cell exosomes on proliferative
activity compared to the PHA mitogen in cultured leukocytes of patients with chronic inflammatory processes was
revealed. Nanoparticles were used as a chemical factor and the potential cytotoxicity of nanoparticles (as a
chemical factor) of cerium dioxide of different sizes and concentrations was studied. Small cerium dioxide
nanoparticles (2 nm) at a concentration of 0.1 M did not exhibit a cytotoxic effect, as evidenced by the normal level
of the cytotoxicity coefficient relative to the control. After incubation of D. viridis cells with cerium dioxide of the
maximum size (6 nm) of the same concentration (0.1 M), pronounced cytotoxic effects were observed against
bioindicator cells. The conducted studies made it possible to: substantiate the immunological mechanisms of
biological effects after photoirradiation with different wavelengths at the stages of inflammation; to evaluate the
effect of stem cell exosomes as activators of proliferative potential in cell culture and to determine the degree of
cytotoxicity of cerium dioxide nanoparticles with different characteristics in order to develop indications for their

combined use.
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