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The effect is studied of single and combined proton and neutron radiation on the population
of cancer stem cells (CSCs), which is the most resistant fraction of tumor cells to damaging
factors, and, therefore, plays a key role in metastasis and cancer recurrence after treatment. The
purpose of the study is to search for conditions for synergistic interaction of these radiations when
irradiating breast cancer cells of two stable lines in vitro. It has been found that the number of
CD44+CD24~/1°% CSCs decreases after combined irradiation at a total equieffective dose of 4.0 Gy
compared with the control, in contrast to the effects of  radiation, which leads to an increase in
the number of CSCs. A synergistic decrease in the CSC pool has been shown for the combined
action of neutrons and protons if the contribution of the radiations to the total dose was the same
and the time between irradiation sessions did not exceed 4 h. These results are interesting for the
further development of radiation therapy concerning the prospects for using new types of radiation
to eliminate CSCs.

HccnenoBanel 3¢deKThl OAMHOYHOIO U COYETAHHOTrO AeHCTBHS NPOTOHHOIO U HEHTPOHHOIO U3-
JyUeHHH Ha [OMyJSLHI0 ONyXoJseBblX cTBosoBHIX KJaeToK (OCK), koTopasi mpencrasiseT Hau6o-
Jiee PEe3UCTeHTHYI0 K IMOBPEXJAMLMM BO3JEHCTBUSM (DPAKLMIO OMYXOJEBHIX KJETOK, BCJEACTBHE
4ero WrpaeT KJIOUEBYIO POJb B METACTa3MPOBAHMM M DELUIHMBUPOBAHHH OIyXOJEBOro Ipolecca
nocje JedeHus. Lleablo HccneoBaHUsS SBJIAJICA TOUCK YCJIOBMH CHHEPrMYeCKOro B3aMMOJEHCTBHSA
YKa3aHHBIX H3Jy4eHHH NpU 0OJy4yeHHH KJETOK paKa MOJIOUHOH »Kese3bl JBYX CTaOMJIbHBIX JHHHH
in vitro. YcTaHoB/IeHO cHIXeHHe KoiudectBa CD44TCD247/1°% OCK mocie coueTaHHOro 06i1yue-
HHS B CyMMapHOH 3kBu3(dekTHBHOH n03e 4,0 I'p Mo cpaBHEHMIO C KOHTPOJIEM B OTIHYHE OT dddek-
TOB y-H3JIyueHHs, KOTOpOe NpHUBOAUT K nosbllleHHI0 KoaudecTBa OCK. Tlokasano cuHepruyeckoe
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curxenue nyna OCK npu coyetaHHOM AeHCTBHM HEHTPOHOB M NPOTOHOB, €CJM BKJaL H3Jy4eHHH
B CyMMapHYI0 103y OblJl ONMHAKOB, a BpeMsl MeXy ceaHCaMH 00Jy4YeHHs He Tpesblaso 4 4. Ycra-
HOBJIEHHbIE 3aKOHOMEPHOCTH MPENCTABASIOT HHTEpPeC NJs AaJjbHeHIIero pasBuTHs Jy4eBOi Tepanuu
C TOYKH 3PEHHs MepCHeKTHB UCII0Jb30BAHUS HOBBIX THIIOB M3jy4yeHUH s anuMuHauuu OCK.

PACS: 87.19.xj; 87.53.—j; 87.53.Qc
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