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Ilywxap O. C. IlpodinakTuka paHHIX Ta JIKYBaHHS Mi3HIX MTPOMEHEBHUX
VIIKO/DKEHb IIKIpU 3 BUKOPUCTAHHSIM (DOTOMArHiTHOI Ta (OTOAMHAMIYHOL
teparii. — KBamidikaiiiina HaykoBa mpaiisi Ha IpaBax PyKOIUCY.

Hucepraniisi Ha 3100yTTS HAyKOBOrO CTymeHs JokTopa ¢urocodii 3a
cneniaibHIicTIO 222 «MeaunuHay. — JlepkaBHa ycraHoBa «[HCTUTYT MeIUYHOI
pamiosnorii Ta onkoisorii iMm. C.I1. I'purop’eBa HAMH VYkpainn», XapkiBcbkuit
HanioHanbHUM yHiBepcuteT iMeH1 B. H. Kapasina, Xapkis, 2024.

Meta pociigskeHHss — ONTHUMI3allisl TAKTUKU BEJEHHS OHKOJIOTTYHUX
XBOpPUX Ta po3poOKa MIAXOJIB 100 YIOCKOHAJIIEHHS NPO(ITaKTUKK paHHIX 1
M1JIBUIIIEHH1 €()eKTUBHOCTI JIIKYBAHHS MI3HIX TPOMEHEBUX YIIKOJX)KEHb IIKIPU Ha
MiJIcTaBl BUBYEHHS e(PeKkTiB (POTOMArHITHOTO Ta (POTOJUHAMIYHOTO BILJIUBY.

Jns nocsrHeHHs i€l MeTH OyJio CpOpMyIbOBAaHO HACTYIHI 3aBJIaHHS
JNOCHIKeHHS: 1) BHUBYUMTH TEPMIHM 1 YacTOTY BHUHHKHEHHS MPOMEHEBUX
YVIIKOJDKEHb IIKIpU Y XBOpHX Ha pak rpynnoi 3anos3u (PI'3); 2) ctBoputun
EKCIEPUMEHTANIbHY MOJIEJIb MPOMEHEBOTO VYIIKOKEHHS MIKIpU HIypiB; 3)
BUBYUTU OCOOJMBOCTI Tepediry Ta  MAakKpOCKOIIYHY  XapaKTePUCTHUKY
MPOMEHEBUX BUPA30K HIKIPU HA MOJEII IIyPiB; 4) TOCTIANTH maTOMOP(OIIOTrTuH1
OCOOJMBOCTI MPOMEHEBUX BHUPA30K IIKIpU Ta MIJIETIUX TKAaHUH Ha
eKCIEpPUMEHTANbHIM MOJeNl UIypiB y pa3l CIOHTAHHOTO 3arO€HHS, MpH
3actocyBaHH1 QoroaunamiyHoi Tepanii (O/T) Ta y komOiHaIii 31 30araueHoro
TpomOonutamu 1miasmoro (PRP); 5) BuBuutu cucremui edpextu OAT npu
JMIKYyBaHHI MPOMEHEBUX BHUPA30K HAa EKCIEPUMEHTAIbHIA MoOjenl Iypis; ©6)
OI[IHUTU BIUIMB (POTOMArHITHOI Tepamii Ha MICIIEBI Ta CHUCTEMHI peakiii
opranizmy y xBopux Ha PI'3; 7) nmpoBecTu nopiBHSUILHUN aHa13 i OOTPYHTYBaTH
JOIUTBHICTh 3aCTOCYBaHHSI (POTOMArHITHOI Tepanii npu BeaeHH1 XxBopux Ha P13

M1l Yac MPOMEHEBOI Teparii.



Hucepraniitna po0OoTa HpUCBSYEHA  JOCIIKEHHIO  aKTyaJbHOTO
HAayKOBOTO 3aBJaHHS y OHKOJIOTIi — BUBUYEHHIO KJIIHIYHOI, MeTa0OII4HOI Ta
aHTUOaKTepiabHOT €(PEeKTUBHOCTI (POTOMArHiTHOr0 Ta (POTOAUHAMIYHOTO
BIUIMBY Ha MICLIEBl MPOMEHEB] YIIKOKEHHS WIKIpU 3 METOI0 ONTHUMI3aIlii
JIKYBaJIbHO1 TAKTUKH OHKOJIOTTYHUX XBOPHX.

VY Mexax KIIHIYHOI YaCTUHU JOCIIKEHHS 0yJio 00cTexeHOo 26 KIHOK 3
niarnozoM PI'3 (II-1I1b ctanii) Bikom 35—65 pokiB. 3 HUX 16 KiHOK OTpUMYBaIU
(oTOMArHITHY TEpamito 3 METOK MPO(PIIAKTUKY PO3BUTKY PAaHHIX MPOMEHEBUX
VIIKOJDKEHb IIKIpU (epuTeMa, AepMaTUT, JAeCKBaMallisi Ta 1H.) TMiJ 4Yac
MICIAONEpaliifHOro MPOMEHEBOro JiiKyBaHHs. [lallieHTKH, BKJIIOYEHI [0
TOCHIUKEHHS, Majld MIATBEpJKEHUN rictonoriyHo aiarHo3 PI'3, ycim Oyna
BUKOHAHA paJInKajIbHa MACTEKTOMISI M MPU3HAUEHO MiCIsoNepaniiny IpOMEHEBY
Tepario B pexuMi kiaacuyHoro (pakuionysands PO/l 2 I'p mo 20 ¢paxmiit (1
dpakiis Ha 100y, 5 pasiB Ha TwxkaeHb) 10 COJl 40 I'p Ha HajA-, NIAKITIOYUYHY 1
napacTepHajbHy JUISHKH Ta Micasonepaniiauii pyoenb.

Jns omiHku e(EKTUBHOCTI 3alpOMOHOBAHUX METOJIB ONTHMI3aIii
TakTUKUA BeleHHs paHHiXx MIIY mkipu y xBopux Ha PI'3 BuBHanmm psn
MOKA3HUKIB: IHTEHCUBHICTh MPOSIBIB IIKIPHUX pEakiliii, CTaH MapKepiB
MeTaboJ113My CIOTYYHOT TKAHUHU, CTaH CUCTEMH reMocTasy y xBopux Ha PI'3
I1]1 Yac MPOMEHEBOTO JIIKyBaHHS.

Jns 3'ascyBaHHs MexaHi3MiB micueBoi Aii ®MT Ha onpomiHeHy WIKIpY B
cUpoBaTIll KpoBi xBopux Ha PI'3 BH3Hauanum MOKa3HUKHU CTaHy METa0OJi3My
CIOJIyYHOI TKaHWHM, a CaM€ MapKepu OOMIHY OCHOBHOrO OilKa MIKIpU —
KOJareHy ¥ OCHOBHHMX  METAaOO]ITIB  MDKKJIITUHHOTO  MaTpUKCy  —
riiko3aminornikadiB (I'AT'). Ctan oOMiHy KoJareHy BU3HAYaJId 32 KUIBKICTIO
okcunponiny (OIT).

[Ticns mpoBeaenus kypcy IIT y rpyni nmopiBHSHHS Bi10yJOoCs BiporigHe

MIJIBUIIIEHHSI BMICTY BCiX cupoBaTtkoBux (Ppaxuiit OIl Ha 25-45% y nopiBHAHHI



3 HopMoto (p<0,05). Bonnouac BigHomieHHs: BMicTy BitbHOTro OII y cuposariii
KpOBI J10 BMICTY 3B'si3aHOr0 3HIKyBasocs Ha 14,0 % (p<0,05).

3MmiHu y BMICTI Ppakuiit gociimkyBanux metadomnitiB OIl BinOyBanucs Ha
Tl 30iIbmeHHs cymapHoi konmeHtparii OIl y cupoBarmi kpoi Ha 27,0%
BiHOCHO noka3HuKiB 10 1T 1 Ha 34,1% BIAHOCHO MOKAa3HUKIB TPYNU JOHOPIB
(p<0,05). Taka kapTuHa MO€ CBITUYUTH MPO aKTUBALIII0 META0OII3MY KOJareHy
B ONPOMIHEHIN HIKipi, IPUYOMY SIK PO3MAaay, TaK 1 CHHTE3Y 3a3HAYEHOTO OUIKY.
[IpoTe 3menmenHs BigHomeHHs BuUtbHOro OIl 10 3B's13aHOr0 BKa3zye BCe & TaKu
Ha MPeBaTIOBaHHS MPOIIECIB CUHTE3Y i HAKOMWYEHHs KoJareny. L{e cBiquuTs npo
aKTHBALII0 METa0O0II3My KOJIar€Hy B OMPOMIHEHIN MIKIpl, TPUYOMY K PO3Ma,
TaK 1 CHHTE3 3a3Ha4eHoro OuIKy. B OCHOBHIN Irpyni XBOpUX MOJAIOHUX 3MIH HE
crioctepirasiocs. IlpoBenennss ®OMT BiporiilHO 3MEHINMJIO 1HTEHCHUBHICTH
MeTa0o0Ii3My KOJIAreHy: 3a3Ha4€HO OuIbIll HU3bKUHU BMICT siKk BimbHOTO OII (Ha
12,4%, p<0,05), Ttak 1 3B'13anoro OIl (ma 21,2%, p<0,05) y cupoBatii KpoBi
XBOPHUX Yy MOPIBHSHHI 3 TPYNOI0 KOHTPOJt0. PiBeHs cymapHoro OIl OyB y mexax
BUXIJIHMX 3HAa4€Hb JI0 MPOMEHEBOi 1 QoTomarHiTHoi Tepamii — (22,05£1,01) 1
(23,77+0,61) mxmonw/n, BignmoBinHo (p>0,05), Ta OyB BIpOTiAHO HMKYUN 3a
takuit y koHtpoai (p>0,05). Orxe, akTuBaiiss MeTabONI3My KOJareHy B
OMPOMIHEHIN MIKIP1 Y XBOpHUX, 5Kl oTpuMyBanu 3 ®MT, mana micue, npote ii
IHTEHCUBHICTh OyJla 3HAYHO HUXYOK, HUK y Tpynl MOPIBHSIHHS, 30KpeEMa,
IHTEHCUBHICTh CHHTE3Yy i HAKOIMYEHHS KOJIar€Hy LIKIPH.

Jnst XxapakTepUCTUKU CTaHY MDKKJIITUHHOTO MaTpPUKCYy OYyJI0 MPOBEIECHO
nocaimkeHHss Bmicty ['AIT Tta ixHBOro @QpakuiitHoro ckiamy, CyMapHHX
xoHApoiTuHCYAb(aTiB (XC) 1 BMICTY MHO3aKIITHHHUX OUIKIB TJIIKOMPOTEIHIB
(I'TT). ITicns xypcy IIT y XxBopux TIpynu MOPIBHSHHS BIJ3HAYAJIOCA pi3Ke
nigsuineHHs AL, cymapaux XC 1 I'TI (y 2,5; 2 ta 3 pasu, BianosigHo (p<0,05)
y TOPIBHSAHHI 3 HOPMOIO 1 oyaTkoBuUMU 3HaueHHsIMU 110 TIT. Ile Bkasye sk Ha
MOCUJICHHS 3alaJIbHUX PEaKIliil B OMPOMIHEHIH IIKipi, TaK 1 Ha TOYAaTOK PO3BUTKY

B CIOJYYHIN TKaHUHI JECTPYKTUBHUX MPOIIECIB. Y MAI[iEHTOK OCHOBHOI Ipymnu



BMICT YyCIX LHMX METa0OJITIB MDKKIITHHHOIO MAaTpPUKCY NPAKTUYHO HE
3MIHIOBaBCS 1 30epiraBcsi B MeKaX IMOYATKOBUX 3HA4Y€Hb. Tak, MOKa3HUKHU
cymapuux ['Al' i XC Bignmoimanmu HopMmaidbHuM, a piBeHb [Tl 3amummascs
M1ABUIIEHUM I10JI0 HOpMH TIprOan3HO BABIY1 (p<0,05) Ta HEe 3MiIHIOBABCS 11010
MOYaTKOBOr'0 3HAaueHHS. AHani3 3MiH (pakuiiiHoro ckiany AT cBiquuTh, 110
pi3Ke MiJIBHILEHHS BMIcTy cyMapHux ['Al" BigOyBasiocsi mepeBakHO 3a paxXyHOK
I ta Il dppaxuiii. Y namieHTok ocHOBHOI rpynu ¢pakiiiinuii ckinan Al cyTTeBo
He 3MiHIOBaBcs 3a mnepioa nposeneHHs [T, BIAMOBIIHO IbOMY BCi MOKAa3HUKHU
BMICTYy ¢pakiiii, mo BuBuanucs, micisa [IT Oynu BiporigHo Huxue y 2—4 pazu
aHaAJIOT1YHMX MOKAa3HMKIB y rpymi nopiBHsAHHS (p<0,05).

Ha ocHOB1 aHani3y cTaHy réeMOCTaTHYHOI'O IMOTEHIIady OLIHEHO BIUIWB
(hoTOMarHiTHOI Teparii 3 BUKOPUCTAHHSM (HOTOAI0/IIB YEPBOHOTO Ta CHUHBOTO
KOJIbOPY Ha CUCTEMHOMY piBHI. BusiBIeHO MO3UTHUBHUM €deKT po3poOIeHOl
cxemu ®MT Ha cran cuctemu reMocTasy y xBopux Ha PI'3 mig yac nmpoBeaeHHs
[IT. BuxinHuii piBeHb TrinepkoaryJssilii, NpUuTaMaHHUNW UM XBOPHUM, 3HAYHO
3HUKYBaBCsI, IPU 1IboMY (PIOPUHOJIITHYHA JIaHKA TeMOCTa3y HOpMaii3yBaiacs,
10 MiHIMi3yBaJio pu3uK po3BUTKY JIB3-cunnpomy B o0ctexxeHux xBopux. OTxe,
(dboTomaruiTHa Ais Ha WKipy xBopux Ha PI'3 3amobirana ¢pidpoTusartiii i pO3BUTKY
nepeyMOB /111 BAHUKHEHHSI TpoMeHEBOro piopo3y, a TaKokK po30alaHCyBaHHIO
PI3HUX JIAHOK CUCTEMH IeMOCTa3y.

[IpoBeneHo MopiBHsUIBHUN aHami3 pe3ysbTariB Bukopuctanus OMT Tta
TpaauLIMHUX METOMAIB JIIKyBaHHs Ha mijacTaBi kiacudikamii MIIY, po3pobaenoi
Hamionansaum Iactutytom Paky CILA (NCI). BusiBneHo, 1o BUKOPUCTAHHS
OMT y mnepiog mnpoeaeHHs I[IT namo 3MOry 3HU3BHTH CTYIMIHb TSKKOCTI
pajianiifHO-1HAYKOBAHUX IIKIPHUX PEAKIIIM MOPIBHIHO 3 pepepeHTHOIO TPYIOI0,
ne ymkomkeHHs nocsarany Il ctynmeHs TsHKKOCTI, a B OJIHIET XBOPOi MOYATKOBA
¢daza Bignosinana Il crynento. Y xBopux, siki orpumyBasii ®MT, peakiii mkipu
He nepeBulyBaiu | cTymiHb, AuckoM@opT OyB MIHIMaIbHUM, B1AOYyBaloCs

paHHE 3HUKHEHHS MIKIpHUX Te(EKTIB.



ExcnepumeHTanbHa 4acTHA JUCEPTAlIMHOI poOOOTH  IPHUCBSYECHA
oOrpyHTyBaHHIO €(peKTUBHOCTI BukopucTanHs camocTiino ®JIT Ta y komOiHaIii
3 PRP ans ontumizanii gikyBanHs mizHix MITY mikipu (mpoMeHeBUX BUPA30K).

3amsig OUIHKK €(EeKTUBHOCTI METOAY JOCHIIKYBAJIMCh OCOOJIMBOCTI
nepediry Ta MakpoCKOIIYHA XapaKTEePUCTUKA MPOMEHEBUX BUPA30K IIKIpHU Ta
MIJIETIUX TKaHUH; 1X mojaibiie 1H(QIKyBaHHS Ta MICIEBUM aHTUMIKpOOHHI
edext OJIT; ocoObIUBOCTI MPOLIECIB 3arOE€HHS TPOMEHEBUX BUPA30K.

ExcniepumenT npoBoauin Ha 126 mrypax. Lllypu Oynu posnoaineHi Ha 5
IpyI, BKJIIOYHO 3 TPYHOI0 1HTAKTHOTO KOHTposito — | rpyma. ¥ rpymax 2-5
MpOBEJEHO 1H(DIKYBaHHS MTPOMEHEBOI BUPA3KU MIKPOOHUM areHTOM (My3elHUI
mtaMm Staphylococcus aureus). 4 rpymni n1ypiB IpoBOIUIIACS CaMOCTIHHA Tepartist
®JIT, 5 rpyni — komOinoBaHa teparis (OJIT+PRP). MonentoBanHs mpoMEHEBUX
BUPA30K Yy WIypiB MPOBOJUIIOCS MNUIAXOM omnpoMiHeHHs B 1031 85,0 I'p Ha
peHTreHiBebkiil ycranoBui Faxitron MultiRad 225. B ekcnepumenTtax Ha
IHTAaKTHUX I[ypax BUBYEHO OCOOJUBOCTI TICTOJIOTIYHOT XapaKTEePUCTUKHU HIKIPH,
10 JIONIOBHIOE HAsIBH1 JaH1 JITEpaTypH.

3actocyBanHs @®JIT Ha 30HY OMPOMIHEHHS WIKIPU 3HAYHO 3MEHIIUIIO
4acTOTYy PO3BUTKY MPOMEHEBUX JEPMATHUTIB y IIypiB, MPUCKOPIOBAIO iXHE
3arO€HHs, MOJErmmio nepedir paHoBoro mnponecy. Tak, y TBapun 13 ®O/T,
MIPaKTUYHO He OyJI0 epuTeMHU, KPOBOBHJIMBH Ta JYIIEHHs HIKIpU (QiKCyBanu y
BIPOTiTHO MEHIIO1 KUTBKOCTI TBAPUH, 3HAYHO MEHIIIE 0YyJIO 1 CTPYyMiB. Y LIypiB 3
®JIT 30BCiM HE PO3BUBABCS BOJOTMI JEPMATUT, YaCTOTa PO3BUTKY CYXOTO
JIepMaTuTy Oyjia 3HAYHO MEHIIOI0, a pereHepaTopHa (ha3a mournHanacs Bxxe Ha 21
100y, ToAl SIK Y KOHTPOJIbHIN rpymi juiie Ha 30 700y po3BUBANKCS Bi3yalbHO
MOMITHI O3HaKu pereHepailii. ToOTO mepeBakaHHS pereHepaTOPHUX MPOIECIB
HaJl 3aMajbHUMU B JIIKOBaHUX IpyNax MOYMHANOCS paHilie npudiauzHo Ha 1,5
TWXKHI. HampukiHii mnepmoro wicsis TOCTIIKEHb MOBEPXHS MPOMEHEBOTO
nedeKxTy MOBHICTIO OYMIIYBaJIacs, 3’ SIBIISIBCS MOBHOIIIHHUNA IIEPCTHUN MOKPHUB.
[ToBHe 3aro€HHs paHH 3 TOBHOIIIHHOIO €IITEMI3aIlI€0 Ta IKICHUM BITHOBJICHHIM

IIEPCTHOTO TMOKPUBY BiJ3HAYaNoCs padime Ha 1,5 TWXKHI, HDK Y KOHTPOII,



MPUYOMY YacTOTa O3HAK BIAJIAJICHUX HACIIJKIB ONPOMIHEHHS MIKipu (pyoIl,
JUISTHKY TIIEpHIrMeHTallil) 3HUKyBajiacs B I€KUIbKa pa3iB.

JIOCKOHAJIbHO BHBYEHI TICTOJIOTIYHI MOKa3HUKU OyJOBH MPOMEHEBOI
BHUPA3KH Ha PI3HHUX eTanax il pO3BUTKY y BUTJISAI1 JEHKOIIMTAPHO-HEKPOTUUHOTO
Ta JeMapKalliHO-IeHKOIUTOrpaHyJ sLIMHOrO0 Baly. BCTaHOBIEHO OYMIEHHS
MOBEPXHI MPOMEHEBOI BUpPA3KW BIJ  THIHHO-HEKPOTUYHOI Macu Ta
naroreHeTuyHoi ¢opu mia BmmBoM DT 13 MOCIIAOBHUM 3allOBHEHHSIM
MOPOKHUHU CHOJIYYHOI TKAHUHOIO, SIKa MOKPUBAJIACh EMITeaAIbHUM IJIaCTOM
13 pereHeparicro npuaaTKiB MIKIpH.

Hayxosa nosusna ompumanux pesyibmamis TOJATAE y KOMIUIEKCHOMY
niaxoai 10 BuBueHHs BIUIUBY @MT ta @/IT Ha cTaH MIKIPHUX PEAKIIIN y XBOPUX
Ha PI'3 mig uvac mpoBenenHs IIT Ta B ekcmepuMeHTI 31 3MOJEIHLOBAHOIO
IIPOMEHEBOI0 BUPA3KOI MIKIpU IypiB. OIIHKY NPOBEAEHO 3a pe3yibTaTaMu
aHajizy  KOMIUIEKCY  KIIHIYHUX, 010XIMIYHHX, META0OMIYHUX  Ta
naToMop¢OIOTIYHUX TOKA3HUKIB.

Y xBopux Ha PI'3 Ha Tii mnpoBeAeHHS MPOMEHEBOI Tepamii npu
3aCTOCYBaHH1 (POTOMArHITHOI Teparii BCTAHOBJIEHO 3MIHM Y KJIIHIYHUX MPOSIBaX,
[0 XapaKTEPU3YBAIUCH 30UTBIICHHSIM TPUBAJIOCTI JIATEHTHOTO MEPIOAY — MOSBU
MepIIuX O3HAaK MEPBUHHOI epuTeMHu Ha 3-Ti0 — 5-Ty 100y, 1o 3amodiraio
PO3BUTKY KJIIHIYHUX MPOSIBIB MPOMEHEBUX ypPaKeHb WIKIPU ax JO OCTaHHIX
CEaHCIB MPOMEHEBOI Teparii.

Otpumani HoBi1 madi mpo niro OMT ta ®JIT Ha OCHOBHI NOKA3HHUKIB
rOMeOoCTa3y Ha CHCTEMHOMY PiBH1 Y BUTJIsIAL HOpMadnizaiii crany [10J1, aktuBaiii
AHTUOKCUJAHTHUX (PEPMEHTIB KPOBI Ta AKTUBHOCTI OOMIHY CIIOJIyYHOI TKAaHUHH,
a TaKOK 3arno0IraHHIO PO30alaHCYBaHHA y PI3HUX JAaHKaX CUCTEMHU IeMOCTa3zy.
3acToCyBaHHS LHMX METOJIB JIKYBaHHA € TNEPCHEKTUBHUM HANpsIMKOM B
OHKOJIOT1i, pajioyiorii Ta Xipyprii sl pillieHHsI TpoOJeMH 3HUKEHHS TAAKKOCTI
nepebiry pannix MIIY mkipu mig yac npoBenenHs [T Ta moBrorpuBanux

HE3arolBaHUX MPOMEHEBUX BUPA30K IIKIPH.



[TlincymMKkoM KOMIUIEKCY NaTOMOP(OJIOTTYHUX MOCTIIKEHb CTalld HOBI
YSIBJIICHHS TTPO OCOOJIMBOCTI NEPeOIry MPOMEHEBUX BUPA30K MIKIPU Ta M1JIETIUX
TKaHUH Yy LypiB IPHU 3aCTOCyBaHH1 Okpemo portogunamiunoi tepamii (OT) tay
KoMOiHaIli GoToguHaMiuHOI Teparii 31 30aradyeHo0 TPOMOOLMTAMU ILIa3MOIO

(OIT+PRP).

Ilpakmuune 3uauenns ompumanux pe3yromamie. Ha miactaBi oTpuMaHuX
pe3yIbTaTiB BCTAHOBJICHO, 1O JJI MPO(DUIAKTUKY PaHHIX TPOMEHEBUX YPAXKEHb
IIKIpU Ta MIIIKIPHOT KJIITKOBUHU NpPU MPOBEACHHI CEaHCIB TPOMEHEBOI Tepartii
JOLUIBHO NpoBoAUTH ceancu PMT Ha AUISIHKY ONPOMIHEHHS 7S HOJIMIIEHHS
CTaHy KpOBOOOITYy, pereHeparlii KJIITUH MIKIpU, 3MEHIIEHHS] HaOpsKy Ta 0oJiio.
[Ipu mi3HIX MPOMEHEBUX YpAKEHHSAX (IPOMEHEB1 BUPA3KU) JIJISi OUUIICHHS B1J
HEKPOTUYHHUX TKAHUH Ta MOIIKOJKEHUX KIITUH 3acTocoBytoTh OJIT — cmocio,
3aCHOBAHUM Ha CHIJILHOMY BUKOPHUCTaHHI (poTOCeHCUO1II3aTopa (METUIIEHOBOTO
CHUHBOI0), HAHECEHOTO HAa MOBEPXHIO LIKIPU 3 HACTYMHUM BIUIMBOM JIA3€PHOTO
CBITIIa JOBXUHOIO XxBuil 630-660 ©HM, abo BapiaHT KOMOIHOBaHO1
dboToaMHAMIYHOI Teparii 3 BUKOPUCTAHHSIM 30aradyeHoi TpoOMOOLMTaMU IUJIa3H
JUTS TIIBUILICHHS] perapaTUBHUX BIIACTUBOCTEN METOY.

JoninpHO mpoBOaUTH TOBTOpHI ceancu DJIT 10 MOBHOTO OUYMIIECHHS
MOPOKHUHU MPOMEHEBOT BUPA3KHU, a B pa3i HEOOX1THOCTI, MOKJIUBO MPOBEICHHS
ayTOTPaHCIUIAHTALll] KJIalTeM 3 OCbOBUM KPOBOOOITOM.

PexomennoBana cxema (HOTOMArHiTHOI Tepamii 3 BUKOPUCTAHHSIM
¢dboTomioNIB YEPBOHOrO KOJNBbOPY Yy XBopux Ha PI'3 mig uac mpoBeneHHA

a1’ FOBAaHTHOT'O IPOMEHEBOTO JIIKYBaHHS.

Kntouosi crnosa: micueBi npoMeHeBl ypakeHHs, (OTOAMHAMIYHA Tepamis,

(dboTomaruiTHa Teparisi, GOTOI10/I1, paK IPYIHOI 3aJI03H, CIIOJIyYHA TKaHUHA.



ABSTRACT

Pushkar O. S. Prevention of early and treatment of late local radiation
damage to the skin using photomagnetic and photodynamic therapy. — Qualifying
scientific work on manuscript rights.

Dissertation for obtaining the scientific degree of Doctor of Philosophy in
specialty 222 "Medicine". - V. N. Karazin Kharkiv National University, SO
«Grigoriev Institute for Medical Radiology and Oncology of the National
Academy of Medical Sciences of Ukrainey, 2024.

The purpose of the study is to optimize the management of oncology
patients and develop approaches to improve the prevention of early and increase
the effectiveness of treatment of late radiation damage to the skin based on the
study of the effects of photomagnetic and photodynamic exposure.

To achieve this goal, the following research tasks were formulated: 1) to
study the timing and frequency of radiation damage to the skin in patients with
breast cancer (BC); 2) to create an experimental model of radiation damage to the
skin of rats; 3) to study the features of the course and macroscopic characteristics
of radiation skin ulcers on the rat model; 4) to investigate the pathomorphological
features of radiation ulcers of the skin and underlying tissues on an experimental
rat model in the case of spontaneous healing, when using photodynamic therapy
(PDT) and in combination with platelet-rich plasma (PRP); 5) to study the
systemic effects of PDT in the treatment of radiation ulcers on an experimental
rat model; 6) evaluate the effect of photomagnetic therapy on local and systemic
reactions of the body in patients with BC; 7) conduct a comparative analysis and
substantiate the expediency of using photomagnetic therapy in the management

of patients with BC during radiation therapy (RT).

The dissertation i1s 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.

Within the scope of the clinical part of the study, 26 women with a
diagnosis of ovarian cysts (II-IIIB stages) aged 3565 years were examined. Of
these, 16 women received photomagnetic therapy to prevent the development of
early radiation damage to the skin (erythema, dermatitis, desquamation, etc.)
during postoperative radiation treatment. The patients included in the study had
a histologically confirmed diagnosis of BC, all underwent radical mastectomy
and were prescribed postoperative radiation therapy in the mode of classical
fractionation of ROD 2 Gy in 20 fractions (1 fraction per day, 5 times a week) up
to SOD 40 Gy per, subclavian and parasternal areas and postoperative scar.

To evaluate the effectiveness of the proposed methods of optimizing the
tactics of managing early local radiation damages (LRD) of the skin in patients
with BC, several indicators were studied: the intensity of manifestations of skin
reactions, the state of markers of connective tissue metabolism, the state of the
hemostasis system in patients with BC during radiation treatment.

To find out the mechanisms of the local effect of PMT on irradiated skin,
indicators of the metabolic state of connective tissue were determined in the blood
serum of patients with BC, namely, markers of the exchange of the main protein
of the skin - collagen and the main metabolites of the intercellular matrix -
glycosaminoglycans (GAGQG). The state of collagen metabolism was determined
by the amount of oxyproline (OP).

After the course of PT in the comparison group, there was a probable
increase in the content of all serum fractions of OP by 25-45% compared to the
norm (p<0.05). At the same time, the ratio of the content of free OP in blood
serum to the content of bound decreased by 14.0% (p<0.05).

Changes in the content of the fractions of the studied OP metabolites
occurred against the background of an increase in the total concentration of OP

in the blood serum by 27.0% relative to the indicators before RT and by 34.1%



relative to the indicators of the donor group (p<0.05). Such a picture may indicate
the activation of collagen metabolism in irradiated skin, and both the breakdown
and synthesis of the specified protein. However, the decrease in the ratio of free
OP to the bound one still indicates the prevalence of collagen synthesis and
accumulation processes. This indicates the activation of collagen metabolism in
the irradiated skin, and both the breakdown and synthesis of the specified protein.
Similar changes were not observed in the main group of patients. Performing
PMT probably reduced the intensity of collagen metabolism: a lower content of
both free OP (by 12.4%, p<0.05) and bound OP (by 21.2%, p<0.05) in the serum
was noted blood of patients compared to the control group. The level of total OP
was within the baseline values before radiation and photomagnetic therapy -
(22.05%1.01) and (23.77+0.61) pmol/l, respectively (p>0.05), and was probably
lower than in the control (p>0.05). Thus, activation of collagen metabolism in
irradiated skin in patients treated with PMT took place, but its intensity was
significantly lower than in the comparison group, in particular, the intensity of
skin collagen synthesis and accumulation.

To characterize the state of the intercellular matrix, a study was conducted
of the content of GAG and their fractional composition, total
chondrocytessulfates (CS) and the content of extracellular proteins glycoproteins
(GP). After the course of PT, the patients of the comparison group had a sharp
increase in GAG, total CH, and HP (in 2.5, 2 and 3 times, respectively (p<0.05)
in comparison with the norm and initial values before PT. This indicates an
increase inflammatory reaction in the irradiated skin, as well as the beginning of
the development of destructive processes in the patients of the main group, the
content of all these metabolites of the intercellular matrix did not change and
remained within the initial values remained elevated approximately twice as
compared to the norm (p<0.05) and did not change compared to the initial value.
The analysis of changes in the fractional composition of GAG showed that the

sharp increase in the content of total GAG occurred mainly due to fractions I and



II. In the main group, the fractional composition of GAG was significant did not
change during the RT period, accordingly, all indicators of the content of studied
fractions after RT were probably 2-4 times lower than similar indicators in the
comparison group (p<0.05).

Based on the analysis of the state of the hemostatic potential, the effect of
photomagnetic therapy using red and blue photodiodes at the system level was
evaluated. The positive effect of the developed PMT scheme on the state of the
hemostasis system in patients with BC during RT was revealed. The initial level
of hypercoagulation inherent in these patients was significantly reduced, while
the fibrinolytic link of hemostasis was normalized, which minimized the risk of
developing DIC-syndrome in the examined patients. Therefore, the
photomagnetic effect on the skin of patients with BC prevented fibrotization and
the development of prerequisites for the occurrence of radiation fibrosis, as well
as the imbalance of various links of the hemostasis system.

A comparative analysis of the results of using PMT and traditional
treatment methods was conducted based on the MPU classification developed by
the US National Cancer Institute (NCI). It was found that the use of PMT during
the period of RT made it possible to reduce the severity of radiation-induced skin
reactions compared to the reference group, where the injuries reached the II
degree of severity, and in one patient the initial phase corresponded to the III
degree. In patients who received PMT, skin reactions did not exceed the first
degree, discomfort was minimal, and early disappearance of skin defects
occurred.

The experimental part of the dissertation work is devoted to substantiating
the effectiveness of using PDT alone and in combination with PRP to optimize
the treatment of late skin LRD (radiation ulcers).

To evaluate the effectiveness of the method, the peculiarities of the course

and macroscopic characteristics of radiation ulcers of the skin and underlying



tissues were studied; their further infection and local antimicrobial effect of PDT;
peculiarities of healing processes of radiation ulcers.

The experiment was conducted on 126 rats. The rats were divided into 5
groups, including the intact control group - 1 group. In groups 2-5, radiation ulcer
was infected with a microbial agent (museum strain of Staphylococcus aureus).
The 4th group of rats received independent PDT therapy; the 5th group received
combined therapy (PDT+PRP). Modeling 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.

Application of PDT to the irradiated skin area significantly reduced the
incidence of radiation dermatitis in rats, accelerated their healing, and eased the
course of the wound process. Thus, in animals with PDT, there was practically
no erythema, hemorrhages and peeling of the skin were recorded in a probably
smaller number of animals, and there were significantly fewer scabs. PDT rats
did not develop wet dermatitis at all, the frequency of dry dermatitis was
significantly lower, and the regenerative phase began already on day 21, while in
the control group, visually noticeable signs of regeneration developed only on
day 30. That is, the predominance of regenerative processes over inflammatory
processes in the treated groups began earlier by about 1.5 weeks. At the end of
the first month of research, the surface of the radiation defect was completely
cleaned, a full-fledged fur coat appeared. Complete healing of the wound with
complete epithelization and high-quality restoration of the fur coat was noted 1.5
weeks earlier than in the control, and the frequency of signs of remote effects of
skin irradiation (scars, areas of hyperpigmentation) decreased several times.

The histological indicators of the structure of a radiation ulcer at various
stages of its development in the form of a leukocyte-necrotic and demarcation-
leukocytogranulation 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.

The scientific novelty of the obtained results lies in the complex approach
to studying the effect of PMT and PDT on the state of skin reactions in patients
with BC during RT and in an experiment with a simulated radiation ulcer of the
skin of rats. The assessment was carried out based on the results of the analysis
of a complex of clinical, biochemical, metabolic and pathomorphological
indicators.

In patients with BC, against the background of radiation therapy with the
use of photomagnetic therapy, changes in clinical manifestations were
established, which were characterized by an increase in the duration of the latent
period - the appearance of the first signs of primary erythema on the 3rd - 5th day,
which prevented the development of clinical manifestations of radiation skin
lesions up to until the last radiation therapy sessions.

New data were obtained on the effect of PMT and PDT on the main
indicators of homeostasis at the systemic level in the form of normalization of the
state of lipids, activation of blood antioxidant enzymes and activity of connective
tissue exchange, as well as prevention of imbalance in various links of the
hemostasis system. The use of these treatment methods is a promising direction
in oncology, radiology, and surgery to solve the problem of reducing the severity
of the course of early LRD of the skin during PT and long-term non-healing
radiation skin ulcers.

The result of a complex of pathomorphological studies became new
insights into the peculiarities of the course of radiation ulcers of the skin and
underlying tissues in rats when using photodynamic therapy (PDT) alone and in

combination of photodynamic therapy with platelet-rich plasma (PDT+PRP).



Practical significance of the obtained results. Based on the obtained results,
it was established that for the prevention of early radiation damage to the skin and
subcutaneous tissue during radiation therapy sessions, it is advisable to conduct
PMT sessions on the irradiated area to improve blood circulation, regenerate skin
cells, reduce swelling and pain. In case of late radiation damage (radiation ulcers),
PDT is used to clean necrotic tissues and damaged cells - a method based on the
joint use of a photosensitizer (methylene blue) applied to the surface of the skin
followed by exposure to laser light with a wavelength of 630-660 nM, or a variant
of combined photodynamic therapy using platelet-enriched plasma to increase the
reparative properties of the method.

It is advisable to carry out repeated sessions of PDT until the cavity of the
radiation ulcer is completely cleaned, and if necessary, it is possible to carry out
auto transplantation with a flap with axial blood circulation.

The recommended scheme of photomagnetic therapy with the use of red

photodiodes in patients with BC during adjuvant radiation treatment.

Key words: local radiation damage, photodynamic therapy,

photomagnetic therapy, photodiodes, breast cancer, connective tissue.



