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AHHOTALMA

JlyyeBan Tepanua ABNAETCA OOHUM W3 KOMMOHEHTOB KOMOMHMPOBAHHOMO NEYEHUA 3/10KAYECTBEHHBIX HOBOOGPa30BaHUM
ronoBHoro Mo3ra. C uenblo noBbileHUA IPGEKTUBHOCTH NieyeHns B Xoae 06/1y4eHns BO3AENCTBMI0 MOHWU3UPYIOLLEro U3-
Ny4eHUA NoJBepraeTcs He TOMbKO OMyXONb, HO U MOANEXaLUMe TKaHW, YTO MPUBOAMUT K BO3HWKHOBEHMIO naTtoMopdoso-
TMYECKUX M3MEHEHWI B OKPYHKAIOLLMX TKaHAX FOIOBHOMO MO3ra, B YacTHOCTM benom Bewectse [1]. 3To B nocnenytoLiem
06ycnoBn1BaeT BO3HMKHOBEHWE TPYAHOCTEN MPU pas3rpaHUyeHUu OMyXoneBbiX M HOpPMarbHbIX TKaHel Mo3ra B Xxope pe-
3€KLMM OMYXONIM U MOMKET NPUBECTU K BO3HUKHOBEHMIO MOCNE0NEPALIMOHHBIX OCTIOMKHEHUIA. TaknuM 06pasoM, cyLuecTByeT
Heobx0AMMOCTb B pa3paboTKe HOBbIX METOLOB AMArHOCTUKU U3MEHEHW 6enoro BeLLecTBa, BO3HWUKAIOLLMX Mpu Ny4eBoit
Tepanuu, KoTopble MOryT bbITb MPUMEHEHBI B XO/i€ ONepaTMBHOI0 BMeELLATeNbCTBa.

Llenb uccnepoBanuma. V3yueHne BMAHNA MOHM3MPYIOLLErO U3MTy4eHWA Ha paccevBaloLiMe CBoWCTBa benoro BeLlecTsa
OMI0BHOMO MO3ra M OLIEHKa BO3MOXKHOCTW MPUMEHEHUA OMTUYECKOW KorepeHTHoi ToMorpadum (OKT) ana obHapyeHus
BO3HUKAIOLLMX U3MEHEHWA.

WccnenoBaHve npoBefeHo Ha ex vivo 06pasuax rofioBHOM0 Mo3ra Kpbic. JlabopaTopHble }UBOTHBIE BKMOYaNM B cebf KoH-
TPONbHYIO rPYNMy W rpynny, NOABEpPrLUylocA BO3AEMCTBUI0 MOHWU3UPYIOLLEro u3nyyeHnsa (oaHoKpaTHo B Ao3e 15 Ip Ha 06-
nacTb NpaBoro NosyLlapuA rofoBHOr0 Mo3ra). Ha ceMu BpeMeHHbIX TOYKax Nocne Havana aKcnepumenTa (2—14 Hep) npo-
BOAM/IOCH BbIBEEHME HMBOTHBIX M3 3KCMEpUMEHTa, ¢ nocneayowmm OKT-uccnefoBaHMEM M UMMYHOrUCTOXMMUYECKUM
uccnenoBaHneM GpOHTaNbHbIX CPe30B FofI0BHOM0 Mo3ra. KonnyectBeHHas 06pabotka OKT-gaHHbIX BbiNOSIHEHA NYTEM Bbl-
yncneHnsa KoadduumMeHTa 3aTyxaHua U NocTpoeHuA en face LIBETOKOAMPOBAHHbIX ONTUYECKUX KapT. B KayectBe obnactu
WHTepeca 6bino BblbpaHo Mo3oauKcToe Teno.

B pesynbrate uccnenoBaHua Hamu obHapyeHbl ocTpble (2 Hef nocne 06/1y4eHnA) U paHHUe oTcpoYeHHbIe (6 1 12 Hef no-
cne 06y4eHVA) NOBpeXKAEHNUA 6enoro BeLLecTBa, XapakTepu3ytoLLMeca BO3HUKHOBEHUEM 06paTMMOro OTEKa MO30/IUCTOr0
Tena. lpu 3ToM Ha 3Tane 2 Hed nocne 067y4eHUA YMEPEHHO BbIPAKEHHBINA OTEK BO3HWKaM TOIbKO B 0611aCTh 0611y4EHHOMO
nonyLlapuA, TOraa Kak Ha atane 6 1 12 Hep OH 06HAPYMKMBACA TaKKe M B KOHTpanaTepanbHOM NOyLLApUK U XapaKTe-
PU30BaICA 3HAYMTENbHOW BbIPAXKEHHOCTbIO, YTO CBUAETENBCTBYET O PacnpoCTPaHEHUM npouecca No Xo4y MUEeNVHOBbIX
HepBHbIX BOMIOKOH. Mpun aHanu3e OKT-faHHbIX BbIABNEHbI COOTBETCTBYIOLME U3MEHEHUA B 3HAYEHUAX KoapduumeHTa 3a-
TyxaHus. [Ipn 3TOM Ha BCex BPEMEHHbIX TOYKAX, XapaKTepPM30BaBLUMXCA OTEKOM MO30/IUCTOrO Tena B PasiuyHbIX Mony-
LIAPUAX FONIOBHOIO MO3ra, HaMM BbINW 3aperncTpMpOBaHbl CTaTUCTUYECKM 3HAUMMBble CHUMEHWA 3HAYEHUIM KoadduLmeHTa
3aTyxaHuWA No CpaBHEHMIO C KOHTPONbHOM rpynnou (p <0,05).

TakMM 06pa3oM, B X0o[e HACTOALLEro WMCCNefoBaHUA ObiNv 3aperncTpyUpoBaHbl CTPYKTYPHbIE M3MEHEHUA MO30/IMCTOrO
Tena, BO3HUKLLME B pe3ynbTate BO3LENCTBUA UOHM3UPYIOLLEr0 U3My4EHUA, KOTOPbIE XapaKTEPU30BANIUCh CHUKEHWUEM €ro
paccevBaloLLMX CBOWCTB, Y4TO MOMKET bbiTb 06HapyeHo ¢ noMolwbio OKT.

KnioueBble cnoBa: benoe BeLLECTBO; MUENWH; NyyeBan Tepanus; ONTUYeCKas KorepeHTHas ToMmorpadws; obpaTHoe
paccesiHue; ONTUYECKME KOIQPULMEHTBI.
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AOMOJIHUTE/IbHAA UHOOPMALIUA

Bknap aBTopoB. Bce aBTopbl N0ATBEP<AAI0T COOTBETCTBME CBOEM0 aBTOPCTBa MexayHapoaHsIM kputepuaM ICMJE (Bce aBTo-
Pbl BHEC/W CYLLIECTBEHHbIN BKMaf B pa3paboTKy KoHLienLmMm, NpoBefeHue UCCef0BaHMA U MOAroTOBKY CTaTbii, MPOYM 1 0406-
pUAK GUHaNBHYI0 BEpCUMIo Nepef nybnunKaumen).

WUctounuk ¢uHaHcupoBaHuma. llccnenoBaHve npoBoamnoch Npy GUHAHCOBOM NofdaeprKe Poccuitckoro HayyHoro ¢oHaa,
rpaHT N® 23-25-00118.

KoHdnuKT uHTepecoB. ABTOpLI AeKNApUPYIOT OTCYTCTBME ABHBIX M MOTEHLMAMbHBIX KOHIMKTOB MHTEPECOB, CBA3AHHbIX C My6-
JIMKaLWel HaCTOALLIe CTaTbu.
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ABSTRACT

Radiation therapy is a vital part of combined treatment for brain neoplasms. In order to enhance treatment effectiveness
during irradiation, ionizing radiation is used to expose both the tumor and nearby tissues. This leads to pathological changes
within the surrounding brain tissues, particularly affecting the white matter [1]. This can create challenges when attempting
to differentiate between tumor and normal brain tissues during surgical resection, ultimately resulting in potential
postoperative complications. Therefore, the development of novel techniques for identifying white matter alterations caused
by radiation therapy during surgical procedures is required.

The aim of this study was to examine the impact of ionizing radiation on the scattering characteristics of the brain’s white
matter and assess the feasibility of using optical coherence tomography (OCT) to identify potential changes.

The study analyzed ex vivo rat brain samples, examining a control group and a group exposed to ionizing radiation at a 15 Gy
dose to the right hemisphere. Subsequently, the animals were euthanized at seven different times throughout the study (2—
14 weeks). An OCT study and an immunohistochemical study of the frontal sections of the brain followed. The attenuation
coefficient was calculated and en-face color-coded optical maps were constructed to quantitatively process OCT data. The
corpus callosum was selected as the region of interest.

As a result of the study, acute changes in the white matter were observed 2 weeks after irradiation, along with early delayed
changes occurring at 6 and 12 weeks post-irradiation. These changes were characterized by reversible edema of the corpus
callosum. Two weeks after irradiation, a moderate edema only occurred in the irradiated hemisphere. However, at 6 and
12 weeks, edema was also present in the contralateral hemisphere, with significant severity, indicating the spread of the
process along myelinated nerve fibers. The analysis of OCT data showed changes in the attenuation coefficient values. We
observed statistically significant reductions in the attenuation coefficient values at all time points with edema of the corpus
callosum in different brain hemispheres compared to the control group (p <0.05).

During this study, the corpus callosum demonstrated structural changes from ionizing radiation exposure. These changes
were identified by a reduction in its scattering properties, which can be observed using OCT.
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