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PEDEPAT
CamoceHCHOWIN3MPOBAHHASA AeCTPYKIMA MUKPOOHBIX U JKUBOTHBIX KJIETOK
npy Bo3AeicTBUM U3ayueHus:i Y@ u cuHeil odJacreil cniekrpa.

Hayunbie pykoBoaurenu - [ masckuii B.YO., k.¢.-M.H., 3am qupekrtopa, [HY
«Uuctutyr ¢usuku umenu b.JM.CremanoBa HAH benapycw»; Jlsmenko JI.C.,
JOTIeHT, K.(.-M.H., TOmeHT, kKadenpa mazepHoit pusuku u cnexkrpockonuu bI'Y

JlumiaoMHOE HCCIIENOBaHHE COCTOMT W3 BBEACHUSA, 4 TJaB, 3aKIIOUYCHHS,
CIIMCKA UCTIOJIh30BAHHBIX HCTOUYHUKOB (111), 68 cTpanuil u 29 prCyHKOB.

KuroueBble cjioBa: gazepHoe u3lydeHue ¢ JJIMHOU BoJiHbI 405 HM U 445 HM,
MUKpPOOHBIE KJIETKH, aHTUMUKpPOOHAsi (POTOAMHAMUYECKAs! Tepanusi, mopOUupHHbI,
dbnaBuHBI, POTOCEHCUOMITIU3ATOP.

Oo0bexT HCC/ICAOBAHMA: KJIETKA KUBOTHBIX B KYJBTYypE:
a) ¢pubpobnactonogoOHble KiIeTKU JuHu BGM; 0) omyxoyieBble KJIETKU TJIMOMBI
Kkppicbl C6; B) DpUTPOLUTHI KPOBH  YEIOBEKAa; MHUKPOOHBIE  KIIETKH:
r) IPaMITOJIOKUTEITHbHBIC CTa(pHITOKOKKH Staphylococcus aureus;
1) TpaMOTpUIIaTeIbHBIC KulIeuHble aiouku Escherichia coli; e) npoxokenonoouble
rpu6sb1 Candida albicans.

Heas wucciienoBanus. cpaBHeHHE (oToOHONIOrHYecKkoro 3ddexra mnpu
BO3JCHCTBUH JIA3€PHOIO0 M3Iy4YeHUs ¢ IMHOM BOdHBI 405 HM m 445 HM Ha
pa3IuYHbIE THUIIBI KJIETOK, a TAKXK€ BBIACHEHHE POJIHM KJIETOYHOM MEeMOpaHbl B
peanuzanuu hotoauHaMuueckoro 3 dexra.

MeToabsl  HCC/IEI0BAHMS: bnyopecueHTHass W aOcopOIMOHHAs
CIIEKTPOCKOMUSI, METO T (PITyOPECLIEHTHBIX 30H0B, KajopuMmeTpuueckuii MTT-TecT.

IHosnyyeHnHble pe3yjbTaThbl: BBINOJHEHHBIE UCCIENOBAHUS MOKAa3ajid, YTO
BO3J/ICHCTBUE U3TyUYCHUS CUHEN 00J1acTH crieKTpa ¢ JIMHOM BoJiHbI 405 nnu 445 um
Ha BCE BHUJIbl JKMBOTHBIX KJETOK MPUBOAUT K TMOJABICHUIO HMX pocTa 0e3
IPEIBAPUTEIILHOTO BHECEHMSI 3K30T€HHBIX (poroceHcuOunuzaTopoB. J[leiicTBue
U3JTy4YEeHHs] CBETOAMOJHBIX MUCTOYHUKOB M Ja3€pHOr0 M3IIyYECHHs ONM3KHUX JJIUH
BOJIH MTPAKTUYECKH HE OTiin4daeTcsa. Bo3nelicTBre cBeTa CMHEH obiacTel criekTpa Ha
APUTPOLUTHI KPOBU YEJIOBEKA MTPUBOAMUT K UX MOBPEKACHHUIO, YTO PETUCTPUPYETCS
10 BBIXOJy T€MOTJI00MHA U3 YKa3aHHBIX KJIETOK B (hU3pacTBOP. Y CTAHOBIEHO, YTO
HHAOTEHHBIMM  aKIENTOpPAaMU  ONTUYECKOTO  HM3JIyYEHHs, ONPEeIeSIOIUMU
JeTalbHOE JCHCTBUME CBETAa Ha KJETKU, SIBISIOTCS MOJEKYJbl Oe3MeTalbHbIX
nop@upuHOB, a Takxke (IABUHOB, CHOCOOHBIE A(OPEKTUBHO TEHEPUPOBATH
aKkTUBHBIE (HOPMBI KHUCIOpOAa (CUHIVIETHBIA KuUCIOpoAd). Bxmaa moppupuHOBBIX
dboToceHCHOUIN3aTOPOB B (POTOMHAKTUBAIIMIO KJIETOK HamOoJiee BBIPAKEH IPHU
Bo3jaeiicTBun u3nydeHuss 405 HM (makcumym monockl Cope mopdupuUHOB), a
(GIaBUHOBBIX — MpPU BO3JAEHCTBUM U3NydyeHHs 445 HM (MakCMMyM B CHEKTpeE
MOTJIONIEHUS (PJIABUHOB U MUHUMYM B CIIEKTPE MOMJIONIEHUS TOP(OUPUHOB).



ABSTRACT

Selfsensitized destruction of microbial and animal cells under the influence of
UV and blue radiation.

Scientific supervisors - Plavsky V. Yu., Ph. D., Deputy Director, State
Scientific Institution "B. I. Stepanov Institute of Physics of the National Academy
of Sciences of Belarus"; Lyashenko L. S., Associate Professor, Ph. D., Associate
Professor, Department of Laser Physics and Spectroscopy of BSU

The thesis study consists of an introduction, 4 chapters, conclusion, list of
sources used (111), 68 pages and 29 figures.

Keywords: laser radiation with a wavelength of 405 nm and 445 nm,
microbial cells, antimicrobial photodynamic therapy, porphyrins, flavins,
photosensitizer.

Object of study: animal cells in culture: a) fibroblast-like cells of the BGM
line; b) rat glioma C6 tumor cells; ¢) human red blood cells; microbial cells: d) gram-
positive staphylococci Staphylococcus aureus; €) gram-negative Escherichia coli
Escherichia coli; e) yeast-like fungi Candida albicans.

The aim of the study was to compare the photobiological effect of laser
radiation with a wavelength of 405 nm and 445 nm on various cell types, as well as
clarification of the role of the cell membrane in the implementation of the
photodynamic effect.

Research methods: fluorescence and absorption spectroscopy, fluorescent
probe method, calorimetric MTT test

The results obtained: The performed studies have shown that the effect of
radiation in the blue region of the spectrum with a wavelength of 405 or 445 nm on
all types of animal cells leads to the suppression of their growth without first
applying exogenous photosensitizers. The effect of radiation from LED sources and
laser radiation of close wavelengths is practically the same. The effect of light from
the blue regions of the spectrum on human red blood cells leads to their damage,
which is recorded by the release of hemoglobin from these cells into saline. It is
established that the endogenous acceptors of optical radiation, which determine the
lethal effect of light on cells, are molecules of nonmetal porphyrins, as well as
flavins, which are able to efficiently generate reactive oxygen species (singlet
oxygen). The contribution of porphyrin photosensitizers to the photoinactivation of
cells is most pronounced when exposed to radiation of 405 nm (the maximum of the
porphyrin Soret band), and flavin-when exposed to radiation of 445 nm (the
maximum in the absorption spectrum of flavins and the minimum in the absorption
spectrum of porphyrins).



PODEPAT
Camacenci0inizaBaHasi J3CTPYKUbIS MiKPOOHBIX KJIETAK i KJIeTaK
JKBIBEJI MIPBI Y3/A3esiHHI BbinpaMeHbBaHHA Y D i ciHsiii adiacueil cexkTpy.

HaByxoBsis kipayHiki - [Inaycki B. 0., k. ¢. - M. H., Ham abIpakTapa, JJHY
«lucTeiTyT i3iki ims b. 1. CusmanaBa HAH benapyci»; Jlammaka JI. C., gampHr,
K.(.-M. H., mapPHT, Kadenpa mazepHait ¢iziki i ciekrpackamii BIY

JlpllIOMHae JaciefaBaHHE CKJIajaelia 3 yBSAA3E€HHS, 4 paznazenay,
3aKJTFOYHHS, CIICY BBIKaphICTaHbIX KPBIHII (111), 68 cTaponak i 29 mamonkay.

KirouaBbisi C/10BBI: J1a3epHae BhIITPpaMEHbBaHHE 3 Ay KbIHEN xBasi 405 HM
1 445 HM, MIKpOOHBII KIIETKi, AHTBIMIKPOOHBIM (OTaabIHAMIYHAS TIpatis,
napQipbiH, (aaBiH, POTOCEHCUOMINU3ATOP.

AO'ekT  macijielaBaHHS: KJIETKI  KBIBET Y  KYJIbTYpBL: a)
¢di10pabnacTananooHsie kieTki JiHil BGM; 6) kieTkl myXJiiHbl Ti1oMbl namyka Co;
B) OpBITPAIBITBl KPBIBI YallaBeKa; MIKPOOHBIS KJIETKI: T) TpPaMCTaHOYYbISA
cradinmakoki Staphylococcus aureus; a) TpamMaJMOYHbISA KIIIAYHbIA TajdadkKi
Escherichia coli; €) npoxmxbinanoousls rpeiosl Candida albicans.

Mbra nacjienaBaHHs: napayHanHae goradisiariunara 3(heKTy npel y3A3€aHH1
Ja3epHara BbIIpaMEeHbBaHHSA 3 AayKbIHEN xBami 405 HM 1 445 HM Ha PO3HBIS THIMbI
KJIETaK, a TakcaMa BBICBETJIEHHE POJI KIEeTKaBaili MeMOpaHbl ¥ paaii3albll
(doTanpiHaMIvHara 3QexTy.

Metaasbl gaciaenaBanHs: (iayopeciieHTHas 1 abcapOlbpliiHa CIIEKTpacKaris,
MeTal (IyapbhICLPHTHBIX 30HAaY, KanapbiMeTpbluHbl MTT-TaCT.

ATpbIMaHbIfl BBIHIKI: BhIKaHAHBIS J1aciie/laBaHH] Tlaka3all, IITO Y313esTHHE
BBIMIpaMEHbBaHHS CiHSAH BoOMacIi CeKTpy 3 naykbiHEN xBam 405 a6o 445 uMm Ha
yce BiAbl KJeTaK KbIBEN MPBIBOA3ING Ja MaJayiaeHHs 1X pocTy 0e3 mamspiaHsra
VHSICEHHA  JK3areHHbIx (QoTaceHciOum3aTapay. J[3esHHe BbIIpaMeHbBaHHS
CBSATJIOABIEAHBIX KPBIHII] 1 Jla3€pHAra BhIMpPaMEHbBaHHS OJI3KIX JayKbIHb XBallb
MpakThblYHA HE aJIpO3HIBaellia. V3nsesune cBaTna cibsii BoGaci CIIEKTPY Ha
APBITPALIBITHI KPBIBI YajaBeKa MPBIBOA3IIG Ja 1X MalIKOKaHHs, IITO PIricTpyela
na BbIXaay remarjiabiHy 3 Ha3BaHBIX KJeTak y (izpacTBop. YcCTaHOYJIEHA, IITO
SHAArCHHBIMI aKIPNTapami anTblYHAra BBINMPAMEHbBAHHS, fAKisS BbI3HAYAIOLb
CMSpOTHAE J3€SHHE CBITJIAa Ha KJIETKi, 3'yJsioIa MajieKyJbl Oe3MeTalbHBIX
napdipbeiHay, a Takcama ¢aBiHay, 3/0JbHBIX ()EKThIYHA Te€HEpaBallb AKTHIYHBIS
dopmbl  kicmapoxy — (ciHrieTHBl  Kicmapox).  Ykian — mapgipbIHAaBBIX
dbotacencioumzarapay ¥V (oTaiHaKTHIBAIBIIO KJIETaK HAWOOJIBII BBISYJICHBI MPbI
y3m3esiHHI BhipamenbBaHHs 405 HM (MakciMmym manacel Cope mapdipbiHay), a
¢1aBiHAaBBIX — MpPBI Y3/I3€sSHHI BhIpaMeHbBaHHS 445 HM (MakciMyMm ¥ CIIEKTPBI
narjblHaHHA (hIaBiHAY 1 MiHIMYM y CIIEKTpPBI TaryibIHAHHS napdipblHay).



