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1. TIpodinakTrKa paHHIX Ta JIiKyBaHH Mi3HiX IPOMEHEBUX YUIKOJKEHb IIKiPX 3 BUKOPUCTAHHIM (POTOMArHiTHOI Ta
dboronuHaMivyHOi Tepariii

2. Prevention of early and treatment of late local radiation damage to the skin using photomagnetic and
photodynamic therapy

Pedepar:

1. TTymkap O.C. IIpodinakTuka paHHix Ta JiKyBaHHS Ii3HiX IPOMEHEBUX YIIKOIKEHb WKipU 3 BUKOPUCTaHHSIM
¢doTomarnitTHOi Ta poToAMHAMIYHOI Tepamii (KIiHiKO-eKcrepuMeHTaIbHe JOCJiIPKeHHS) - KBasti(ikalliliHa HayKoBa
Ipalsl Ha IpaBax pykonucy. lucepratiis Ha 3000yTTs gokropa ¢inocodii 3a cneujanbHicTio 222 «MenuiHay -
XapkiBCbKUM HaljioHanbHUN yHiBepcuTeT imeHi B. H. Kapasina MinicrepcTBa ocBiTH i Hayku YKpainu, Xapkis, 2024.
JuceprauiiiHa po6oTa IpUCBIY€HA AOCIIKEHHIO aKTyaJbHOTO HAYKOBOTO 3aBJIaHHS Y OHKOJIOTii — BUBUEHHIO
KJIiHIYHOI, MeTaboi4HOi Ta aHTHbaKTepianbHOi epeKTUBHOCTI POTOMArHITHOTO Ta GOTOAMHAMIYHOIO BILJIMBY Ha
MiCILI€Bi TPOMEHEBI YIIKOKEHHS WKiPU 3 METOIO ONTHUMI3allii JIiKyBaJbHOI TAKTUKYA OHKOJIOTTYHUX XBOPUX
Juceprauiiina po6oTa CKIaJa€eThCs i3 ABOX YacTUH. [lepina yacTuHa — KIIiHiIYHi JOCiI)KeHHS, B SIKill BUBYAETHCS
BIUIUB (POTOMArHITHOI Tepanii Ha nepeoir Ta CTYMiHb BUPAXKEHOCTI PiBHS MiCLIEBUX TPOMEHEBUX YIIKOIKEHb LIKiPU

(MITY). O6cTexeHo 26 XBOPHUX 3 TiCTOJIONIYHO MiATBEPAKEHUM [1ialrHO30M pak rpynHoi 3ano3u (PI'3), axum Oyia



[IPOBEEHA PaiMKajbHa MacTeKToMiss. OCHOBHA rpyna (16 XBOpuX) OTpUMYBAJIM JIiIKyBaHHS MiCLI€BUX IPOMEHEBUX
VIIKO/KEHb MIKipY 32 JOIIOMOroio (POTOMArHiTHOI Tepariii 3 MeToI0 POodiIakKTUKN PO3BUTKY MICII€BUX IPOMEHEBUX
VIIKO/KEHb HIKipY (€EpUTeMa, IepMaTUT, AeCcKBamallis Ta iH.) Iin Jac mnicisonepauiiHoro IpOMEHEBOro JIiKyBaHHS.
[NanieHTKM OCHOBHOI IPyIM WOAHS OTPUMYBaJIY artikalii (pOTOMarHiTHUX MaTpuLb 3 POTOLi01aMU YEPBOHOTO
(660 M) KOMBOPY. LlinmBHICTL 103U POTOBUNPOMIHIOBAHHS ckiagana 2 JIx/cm2, yac GpoToBnausy 15 xB. O6pobOKy
(oTOMarHiTHIMU MaTPULSIMU ITPOBOJIMJIN IOAHS I1apaJlesIbHO 3 CeaHCaMU ITPOMEHEeBOI Teparii Ha 30HY Aii
ioHi3yto4oi papiaii (IinsHKa nicasonepaliiiHoro pyous, Hajl-, HiAKII04YAYHA Ta NapacTepHalIbHA OiNsSHKNY). OLiHKY
IIKipHUX MTPOSIBiB IPOBOAMIIM 32 5-6ajipHOI0 cucteMolo HanionanpHoro IHcTuTyTy Paky (CIIA). 3rinHo 3 i€
kiacudikauieto MITY po3noaingeTscs Ha IATh CTYIIEHIB TSKKOCTI — BiJl BiiCyTHOCTI 03HaK 3MiH Ha MIKipi 10
Hekpoay. ['pymna nopisHsHHSA - 10 0ci6 - nanientku 3 PI'3, ski B nepion nposeneHHs 1T oTpumyBanu TibKU
CTaH/ApTHe JIIKyBaHHS MiCLieBUX IPOMEHEBUX YIIKOAKEHb WKipH (5 % po3unH IMCO, MacasiHui pO34uH
006J1iNMMXu1, Masi COJIKOCcepuJ1, akTOBETIH Ta iH.). BciM XBOpUM NpoBeJieHa nicisionepaliiiHa IpoMeHeBa Teparisi B
peskumi knacuyHoro ¢ppakuionysanHs PO/ 2 I'p o 20 dpaxkuiii (1 ppaxuis Ha 1oby, 5 IHIB Ha TwKIeHb) go COJl 40
I'p Ha HaA-, NigKIIIOYUYHY i IapacTepHa/IbHY [iISTHKY Ta Nicjsonepaniinuil pybeus. Bussieno mo y 60,8 % xBopux,
sKi orpumyBanu OMT, 03HaKM IPOMEHEBUX PeaKLill LIKipy (rinepemis, 6is1b, AyleHHS WKipYU, MOKHYYI AiJISTHKY,
epoaii, HabpsKu), Ha BiAMiHY Bif, rpynu NOPiBHSIHHS, Oy/M BifcyTHI. Lle CBimIuTh 1po 36epeskeHHsI HOpMabHOTO
MeTab0J1i3My KoJlareHy mkipu. [TokazaHo, 1110 IPOBeAEHHS IPOMEHEBOI Teparii i «IpUKpUTTSIM» GOTOMArHITHO]
Ijii 36inbL1yBaIO TPUBAJICTb JJATEHTHOIO NEPiOy, N0SBY NEPLUIMX O3HAK IIEPBUHHOI €PUTEMH Ha 3-5 710, @ TAKOXK
3arob6irajyia po3BUTKY KJIiHiYHUX IIPOSIBIiB IPOMEHEBUX YPa>keHb IIKIpU 0 OCTAHHIX CE€aHCiB IPOMEHEBO] Tepartii.
[TpoBeneHo gocigkeHHs epeKTUBHOCTI BUKOPUCTaHHS POTOiONIB PI3HOTO KOJIbOPY, HA MifiCTaBi pe3ybTaTiB
po3pobiieHo MeToh, POoToNMHAMIYHOI Teparii 3 BUKOPUCTaHHSIM 4epBOHUX (oToLioAiB. Bu3HayeHo, o
¢doTomarniTHa zisl Ha WKipy xBopux Ha PI'3 3anobirana ¢iépoTusaii i pO3BUTKY NepesyMoB [71s1 BAHUKHEHHS
npomeHeBoro (ibpoasy, a TaKoX 3arobiraua po3dajaHCyBaHHIO Y Pi3HUX JIaHKaX CUCTEMU reMOocCTasy. Jlpyra yacTriHa
IMcepTaliiiHoi pob0oTH — eKCriepUMeHTaJIbHe AOCTiIP)KeHHs — IIPUCBsIYeHa POo3poOIii MaTOreHeTUIHO
OOrPYHTOBAHOTO CIIOCOOY JIiIKyBaHHS Ii3HIX IPOMEHEBUX BUPA30K LIKIpU y mypiB. EkcnepuMeHT NpoBeneHo Ha 126
mypax. OCHOBHil focifHili rpyni 6ysa nposegeHa ¢poronuHamivHa tepamnis (OT), peysnpTaT SIKOI criocTepiranu
Ha 3,7, 14, 21, 30, 42 no6y. MozeoBaHHS IPOMEHEBUX BUPA30K Y L1yPiB IPOBOAUJIOCS LUIJIIXOM OIIPOMiHEHHS y [03i
85,0 I'p Ha peHTreHiBChKIN ycTaHoBLi Faxitron MultiRad 225. B excriepyMeHTax Ha iHTaKTHUX Lypax BUBYEHO
0COOJIMBOCTI FiCTOJIOTYHOI XapaKTEPUCTUKHY HIKipH, 10 AOMOBHIOE HASIBHI JjaHi JliTepaTypu. JJOCKOHAJIbHO BUBUYEHI
ricTosoriyHi nokasHuky 6y0BY TPOMEHEBOI BUPA3KU Ha Pi3HUX eTamnax ii pO3BUTKY y BUIJISIZ JIEMKOLUTAPHO-
HEKPOTWMYHOTIO Ta JieMapKaliiHO-JIEMKOLMTOTPaHY ISLIUTOPHOTO Basly. BCTAaHOBJIEHO OYMIIEHHS [TOBEPXHI
IIPOMEHEBOI BUPA3KU Bif] THIHHO-HEKPOTUYHOI Macu Ta MaTOreHeTu4Hoi ¢psiopu mif BiineoM OIT 3 nocifoBHUM
3alIOBHEHHSM [TIOPO’KHUHMY CIIOJIYYHOIO TKAHUHOIO, SIKA TIOKPUBAJIACH EIiTesiaJIbHAM I1JIACTOM 3 PEreHepaLii€lo
npupatkiB mkipu. OTXKe, OTpUMaHi HOBIi J1aHi rpo Aito poTomarHiTHoi Ta HpoTogUHAMIYHOI Tepariii Ha OCHOBHi
[TIOKAa3HMKIB TOMEOCTa3y Ha CUCTEMHOMY PiBHi y BUIIALi HOpMastidauii crany I1OJI, akTuBanii aHTMOKCUIAHTHUX
(epMeHTiB KPOBi Ta aKTUBHOCTi OOMIHY CIIOJIy4HOI TKAHMHH, @ TAKOX 3a1106iraHHs Po36a7aHCYBaHHIO Y Pi3HUX
JIaHKaX CUCTEMHU reMOCTa3y. 3aCTOCYBaHHS LMX METOJIiB JIiKyBaHHS € IEPCIIEKTUBHUM HAIIPSIMKOM B OHKOJIOTII,
paziosiorii Ta xipyprii AJ1s1 BUpileHHs Ipo6aeMy JOBrOTPUBAINX HE3arol0BaHUX IIPOMEHEBUX BUPA30K LIKIpU.
KiouoBi cyioBa: MiclieBi TpoMeHeBi ypakeHHs, (pOToAMHAMIUHa Teparnis, poToMarHiTHa teparis, GpoTomioau, paxk

TPYIHOI 3aJ103H, CIIOJTy4HA TKAaHWHA.

2. Pushkar O.S. Prevention of early and treatment of late radiation damage to the skin using photomagnetic and
photodynamic therapy (clinical-experimental study) - qualifying scientific work with manuscript rights. The
dissertation is dedicated to the research of an actual scientific task in oncology - the study of the clinical,
metabolic and antibacterial effectiveness of photomagnetic and photodynamic effects on local radiation damage to
the skin in order to optimize the treatment tactics of cancer patients The dissertation consists of two parts. The
first part is clinical research, which studies the effect of photomagnetic therapy on the course and degree of
severity of the level of local radiation damage to the skin (MPU). 26 patients with a histologically confirmed
diagnosis of breast cancer (BRC) who underwent radical mastectomy were examined. The main group (16 patients)



received treatment of local radiation damage to the skin with the help of photomagnetic therapy in order to
prevent the development of local radiation damage to the skin (erythema, dermatitis, desquamation, etc.) during
postoperative radiation treatment. Patients of the main group received applications of photomagnetic matrices
with red (660 nm) photodiodes every day. The photoradiation dose density was 2 J /cm2, the photoexposure time
was 15 minutes. Treatment with photomagnetic matrices was carried out daily in parallel with radiation therapy
sessions on the zone of action of ionizing radiation (area of the postoperative scar, supra-, subclavian and
parasternal areas). Evaluation of skin manifestations was carried out according to the 5-point system of the
National Cancer Institute (USA). According to this classification, MPU is divided into five degrees of severity - from
the absence of signs of changes on the skin to necrosis. The comparison group - 10 people - patients with RGZ,
who during PT received only standard treatment of local radiation damage to the skin (5% DMSO solution, sea
buckthorn oil solution, Solcoseryl ointment, Actovegin, etc.). All patients underwent postoperative radiation
therapy in the mode of classical fractionation of ROD 2 Gy in 20 fractions (1 fraction per day, 5 days per week) up
to SOD 40 Gy on the supra-, subclavian, and parasternal areas and the postoperative scar. It was revealed that in
60.8% of patients who received FMT, signs of radiation reactions of the skin (hyperemia, pain, peeling of the skin,
wetting areas, erosions, swellings), unlike the comparison group, were absent. This indicates the maintenance of
normal skin collagen metabolism. It was shown that radiation therapy under the "cover" of photomagnetic action
increased the duration of the latent period, the appearance of the first signs of primary erythema by 3-5 days, and
also prevented the development of clinical manifestations of radiation skin lesions until the last radiation therapy
sessions. It was determined that the photomagnetic effect on the skin of patients with RGZ prevented fibrotization
and the development of prerequisites for the occurrence of radiation fibrosis, and also prevented imbalance in
various links of the hemostasis system. The second part of the dissertation - an experimental study - is devoted to
the development of a pathogenetically based method of treatment of late radiological skin ulcers in rats. The
experiment was conducted on 126 rats. The main research group underwent photodynamic therapy (PDT), the
results of which were monitored for 3, 7, 14, 21, 30, 42 days. Simulation of radiation ulcers in rats was carried out by
irradiation at a dose of 85.0 Gy on a Faxitron MultiRad 225 x-ray unit. In experiments on intact rats, the
peculiarities of the histological characteristics of the skin were studied, which complements the available literature
data. The histological indicators of the structure of a radiation ulcer at different stages of its development in the
form of a leukocytic-necrotic and demarcation-leukocytogranulational shaft have been thoroughly studied. It was
established that the surface of the radiation ulcer was cleaned of purulent-necrotic mass and pathogenetic flora
under the influence of PDT with successive filling of the cavity with connective tissue, which was covered with an
epithelial layer with regeneration of skin appendages. Therefore, new data were obtained on the effect of
photomagnetic and photodynamic therapies on the main indicators of homeostasis at the systemic level in the
form of normalization of the state of lipids, activation of antioxidant blood enzymes and activity of connective
tissue exchange, as well as prevention of imbalance in various links of the system of hemostasis. The use of these
treatment methods is a promising direction in oncology, radiology and surgery to solve the problem of long-term
non-healing radiation skin ulcers. Key words: local radiation damage, photodynamic therapy, photomagnetic
therapy, photodiodes, breast cancer, connective tissue.
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