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€K30COM, HAHOYaCTUHOK) Ha €KCIIEPUMEHTAJIbHIN MO eJli 3araeHHs

2. The estimation of immunological mechanisms after the action of complex exogenous factors (photoirradiation,
exosomes, nanoparticles) on the experimental inflammation model

Pedepar:

1. Incepralito NpUCBSIYEHO NOCIIIKEHHIO MeXaHi3MiB BILIMBY (i3MYHUX Ta 6ios0riyHMX (PaKTOpPiB HA
IMYHOPE3UCTEHTHICTb B YMOBAaX iHAYKLii €KCIIEPUMEHTAJILHOTO 3allaJIEeHHA Ta OLiHKU CTYII€HS JUTOTOKCUYHOCTI
HAaHOYaCTUHOK JIiOKCUY Liepilo pi3HUX po3MipiB Ta pi3HOI KOHIEHTpaLii K XiMiYHUI (PaKTOp /1711 KOMILJIEKCHOTO
3aCTOCYBaHHS IIpY 3allaJbHiN peakuii. IcHye npobyema Kopekiii iMyHoMeTab01iYHUX [IOKa3HUKIB [IPY XPOHIYHUX
3anajJbHUX peakuisix. Mae pyHIaMeHTaJIbHUN Ta IPAaKTUYHUI iHTEepeC 3'ICYyBaHHs TOTO, SIK €K30TeHHi (aKTopHU
(¢pisnuHi, ximivHi, 6i0710TiYHI) BIVIMBAIOTh HA 3aMajJIbHUI MTpoLieC. MeToo po60TH OyJI0 BUBYEHHS MEXaHi3MiB
6iostoriyHux eeKTiB Ta Iii pisHUX NOBXUH XBUJIb (POTOONIPOMIHEHHS Ha CTafii 3ar1ajlbHOTO NPOLECY, EK30COM
ME3€HXiMaJIbHUX CTOBOYPOBUX KJITUH HA CTUMYJISLIO POJIi(pePAaTUBHOrO NOTEHIiaNy iMyHOKOMIIETEHTHUX KJIITUH
y KyJIbTYPi in vitro Ta BUSHAYEHHS CTYIIEHS UTOTOKCUYHOCTI HAHOYACTUHOK JiOKCUIY LIEPilo Pi3sHUX

XapaKTEepUCTHK 32 JOIIOMOroo 6i0 3aBraHHIMU poboTu Oysio: 1. BuBueHHs 6iosiorivHuX eeKTiB Ta MexaHi3MiB



(oTOONPOMIHEHHS Pi3HUX IOBXUH XBUJb (0 = 660 HM, 0 = 530 HM, 0 = 470 HM) Ha Pi3HUX CTAZisIX 3alaJILHOTO MPOLECY.
2. OnjiHKa NOTEeHLiHOI MOXKJIMBOCTI €K30COM, 1[0 MiCTUTh €K30MeTabO0JIiT Me3eHXiMaIbHUX CTOBOYPOBUX KJIITHUH,
CTHMYJIIOBATU NPoJlipepaTBHUM [1OTEH11iajl iIMyHOKOMIIETEHTHUX KJIITHH NalieHTiB i3 XpOHIYHNUM 3alajleHHsM. 3.
BrsHayeHHS CTyNEeHd UIUTOTOKCMYHOCTI HAHOYACTMHOK IiOKCUAY Lepilo Pi3HUX PO3MipiB Ta KOHLEHTPALil 3a
noromororo 6ioinaukaTopa D. viridis 3 MeTO0 iXHbOTO MPaKTUYHOTO 3aCTOCYBaHHS. 4. OLiHKa iMyHOKOPEKTYI0UHNX
eeKTiB CBiTJI0BOI il pi3HUX OBXUH XBUJb (0=660 HM, 0=530 HM, 0=470 HM) y NaLieHTIB i3 XpOHIYHUM 3anlaJIbHUM
IIPOLIECOM Ha TJIi yKpoBoro giabety Il Tuny. ¥ po60Ti BUKOpUCTaIU TPY €KCIIEPUMEHTaJIbHI Moaesi. Mogerns I -
BUKOPUCTOBYBAJIU [J151 OL[iHKY €(eKTiB (POTOONPOMiIHEHHS TBAPMH Pi3HUMU JOBXKMHAMU XBWIb (0 = 660 HM, 530 HM,
470 HM) Ha Bcix eTanax 3anajapHOro npouecy (iHdinbrpauii, anprepauii, excyganii Ta peresepatii, npomigepariii).
ByJjio npoBesieHO eKCIIEpUMEHT Ha J1abopaTOPHUX TBapHHax. Y poboTi O6yJi0 IPOBeAEHO OLiHKY 3MiH iMyHHUX
MapKepiB 1o i micyst pOTOONPOMiIHEHHS Pi3HUMM [OBXMHAMU XBUJIb KOSKHOTO €TaIly 3alajIbHOTO Npolecy. Mopesb
II - BUKOPUCTOBYBAJM [17151 OLiHKM MOXJIMBOI aKTHUBYIOYOI [Iii €K30COM Ha IpoJlipepaTuBHY aKTUBHICTb JIEKOLIATIB
nepudepruyHoi KpoBi in vitro nss 0O6rpyHTYBaHHS apECHOr0 3aCTOCYBaHHS €K30COM 3 MeTabosiTaMu
[IPOreHepaTOPHUX CTOBOYPOBUX KIIITUH. Moness I — olLiHKa IUTOTOKCUYHOI aKTUBHOCTI HAHOYACTUHOK JiOKCUAY
Lepito pi3HOi KOHLIeHTpalii Ta pi3HUX po3Mmipis (2 HM - 0,1 M; 3-4 um - 0,2 M; 6 M - 0,1 M) 3 BUKOPUCTaHHSIM
KJIITUHHOTO GioiHnuKkaropa D. viridis. [Tpu gii HeratuBHMX (aKTOPIB pi3HOrO CTYyIEHs! TUTOTOKCUYHOCTI BU3HAYA/IU
Mopdo-PyHKLiOHATIbHI IOPYIIEHHS KIITUH TeCT-CUCTEMU: 3MiHa GOPMHU KIIITUH, HAKONIMYEHHS BKJIIOYEHD, BTpaTa
IDKTYTHKA, 3MiHA XapaKTepy Ta HalPSIMKU PYXy, YTBOPEHHSI arperaris, BUMiJIeHHs eKk3oMeTabositi. Ha mogeni JITIC-
IHIIyKOBAHOI'O [IEPUTOHITY BUBYaJIY iMyHOPE3UCTEHTHICTh HAa CTaAisX TPMBAJIOTO 3aMaJbHOTO MPOLECY Iics ail
Pi3HUX OBXXUH XBUJIb. AKTHBALLisl BPOII)KEHOTO iMyHITeTy 6ysia BUsIBJIeHa Ha II€pIIOMY eTalli 3anajieHHs
(in¢inprpawii) nicss Aii yepBoHoro cBiTia (0 = 660 HM) y €KCIIEPUMEHTAJIbHUX TBAPUH i3 iHIYKOBAHOIO 3al1a/IbHOIO
peaxli€elo MOKa3sHUKY OyJ1Y BULIMMU, HDK y TBAPUH IPYIU NOPIiBHSHHS i3 3anasieHHsIM 6e3 (OTOBILIMBY. 3eJIeHe
CBiTJI0 (0 = 530 HM) [IPM3BOANJIO 1O HOPMaJTi3alii MOKa3HUKIB KIITUHHOTO iMYHITETY Ta 3HM)KEHHS [TOKa3HUKIB
I'yMOpaJIbHOTO iMYHITETY Ha Ipyromy etari 3anaseHHs (pereHepauii). CuHe cBiTio (0 = 470 HM) CIIpUSIJIO 3HUKEHHIO
[IOKa3HMKIB iIMYHITETY, 1J0 BUBYAIOTbCS, HA TPEThOMY €Talli 3anajeHHs (nposidepatii). BuspnieHo BupaxeHy
CTUMYJIIOI0UY [1iI0 €K30COM CTOBOYPOBUX KJIiTMH Ha NPOJIidepaTUBHY aKTUBHICTb IOPiBHSHO 3 MiToreHOoM OI'A'y
KyJIbTYpi JIEKOLMTIB [allieHTiB i3 XPOHIYHMMU 3allaJIbHUMMU NIpoLiecaMu. SIK xiMiuyHuUit pakTOp 3aCTOCOBYBAIU
HAaHOYACTUHKY Ta BUBYAJIM IOTEHLiMIHY UUTOTOKCUYHICTh HAHOYACTHHOK (SIK XIMIYHUI aKTOp) JioKCUIy Lepito
pi3HOro po3Mipy Ta KOHLeHTpallii. HaHO4aCcTHHKM [iOKCUIYy Liepito Masioro po3mipy (2 HM) y KoHueHTpatii 0,1 M He
BUSIBJISUIM LIMTOTOKCUYHOI [Iii, PO 1[0 CBiAYMB HOPMAaJIbHUM PiBeHb KoedillieHTa IUTOTOKCUYHOCTI I[00
KoHTposmo. Ilicss inky6auii kit D. viridis 3 giokcupom Lepito MmakcumaabHOro po3Mipy (6 HM) Tiei xx
KoH1eHTpauii (0,1 M) criocrepirany BUpaskeHi IUTOTOKCUYHI e(peKTU 110710 KIiTUH 6ioiHnukaTopa. [IpoBeneHi
IOCJIiIPKEHHS LO3BOJIMIIN: OOIPYHTYBATH iMyHOJIOTIYHI Me€xXaHi3MU 6i0J10TiYHUX ePEKTIB Micyst POTOONPOMIHEHHS
Pi3HMMU IOBXMHAMU XBWUJIb HAa €TalM 3aMajleHHs; OL[iHUTHU [IiI0 €K30COM CTOBOYPOBUX KJIITUH SIK aKTUBATOPIB
IIpoJlipepaTUBHOTrO MOTEHIIiaNy B KYJIbTYPi KJIITHH Ta 3'5ICYBaTU CTYMiHb JUTOTOKCMYHOCTI HAHOYACTUHOK JiOKCUAY

uepuo 3 piSHI/IMI/I XapaKTEPUCTHNKAMU [1JIs p03p06KI/I IIOKa3aHb OO iXHbOT'O CITIJIBHOTO 3aCTOCYBaHHS.

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 I was used to
evaluate the effects of photoirradiation of animals with different wavelengths (o = 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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HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis: TexHomOrii

ConiaJIbHO-€EKOHOMIYHa CHpﬂMOBaHiCTb: TIOJIIIIEHHS SIKOCTI )XUTTS Ta 34,0POB'Sl HACEJIEHHS,

e EeKTUBHOCTI AiarHOCTUKY Ta JIiKyBaHHS XBOPUX

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBaz>keHHs pe3yJIbTaTiB AHCePTalii: [nanyeTbes 10 BIPOBaIKEHHs

3B's130K 3 HAYKOBUMH TEMaMH.

VI. BizomocTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. KimimoBa Onena MuxaiiniBHa

2. Olena Klimova

KBasigikanis: 1. 6. u., npodecop, 03.00.13



InenTudgikarop ORCID ID: 0000-0002-4007-6806
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH: [lepkaBHa ycTaHOBA "[HCTUTYT 3arajibHOI Ta HEBIIKIAAHOI

xipyprii iM. B. T. 3annesa HauioHanpHOI akagemii Meau4YHUX HAyK YKpaiHu"

Kopg 3a €IPIIOY: 02012154

Micuesnaxo;pxeuuu: Bi37 Bbanakipesa, 6yq. 1, XapkiB, XapkiBcbKuil p-H., 61103, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiHHS: HaujonasnbHa akazemis MEOUYHMX HAyK YKpaiHK

Inentudikarop ROR:

VII. BinomocrTi npo odiniliHuX OIIOHEHTIB Ta PELI€H3E€HTIiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. Ionos Irop AnatosiioBr4

2. Thor Ionov

KBasigikamis: g.c.-r.u., npodecop, 03.00.13
Inentudikarop ORCID ID: 0000-0001-7330-7482
JoparkoBa indpopmamnist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘{HOi 0COOM: XapKiBCbKUI HaLliOHAJIbHWI [1€4ATOTTYHN YHIBEPCUTET iMEHI
I'. C. CkoBopoau

Kopg 3a €IPIIOY: 02125585

Micuesﬂaxo,rm(eHHﬂ: BYJI. ATTYeBCHKUX, Oy, 29, XapkiB, XapKiBcbKuil p-H., 61002, YkpaiHa
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuiie Im's Ilo-6aTbKOBI:

1. Cubipna Hatanis OsnexkcanapiBHa

2. Nataliia Sybirna

KBasidikamis: 1. 6. 1., npodecop, 03.00.04

Imentudikarop ORCID ID: 0000-0002-9217-3931

JoparkoBa iHdpopmamist:

IloBHE HaliMeHYBaHHS IOPUAHYHOL 0CO00H: JIbBiBCHKMIl HalliOHAbHMIL yHiBEpCUTET iMeHi IBaHa PpaHka
Kopg 3a €IPIIOY: 02070987

Micqesﬂaxon)KeHHﬂ: ByJI. VHiBepcureTchka, 6ya. 1, JIpBiB, 79000, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Kunm Okcana BacumiBHa

2. Oksana Knysh

KBasigikanis: . men. 1., c.i., 03.00.07
ImenTudikarop ORCID ID: 0000-0002-4105-1299
JonaTkoBa iHdopmalist:
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Kopg 3a €IPIIOY: 02012208

Micue3HaxoaKeHHS: ByJ. [lymkiHceKa, 6yz. 14-16, XapkiB, XapkiBcbKuii p-H., 61057, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂZ HaujonanbHa akageMis MEIUYHUX HAYK YKpaiHU

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ABkceHnTbeBa Onbra OJyieKcaHApiBHA

2. Olha Avksentieva

KBasigikanis: . 6. u., gor,, 03.00.12

InenTudgikarop ORCID ID: 0000-0002-3274-3410

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: XapKiBCbKMil HALOHAJIBHUIT YHiBepcuTeT imeHi B. H. Kapasina
Kopg 3a €APIIOY: 02071205

Micue3HaxoaKeHHS: maiinad CBo6oau, Oyn. 4, XapkiB, XapkiBcbkuil p-H., 61022, Vkpaina

dopma BracHOCTI: J/lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
ByiacHe IlpizBumie Im's ITo-6aThKOBI Bepect Bonoaumup Ilerposud

TOJIOBH pajgu



BaacHe IlpizBume Im's I10-6aTbKOBI Bepect Bonoaumup Ilerposu
TOJIOBYIOYOTO Ha 3acCiiaHHi
BiamoBimaibHUH 32 MiZTOTOBKY lllepyenko Anzpint OneKCaHAPOBUY

00JIiKOBUX JOKYMEHTIB

PeectpaTop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




