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Modeling of neural stem cell (NSC) deficiency makes it possible to predict the development
of cognitive impairment in response to heavy-particle irradiation. However, existing mathematical
models of NSCs survival consider the population to be homogeneous, which affects the accuracy
of simulation results. We have developed a mathematical model of heterogeneous NSC population
survival, which is a system of ordinary differential equations. The survival rate of NSCs after
irradiation with °®Fe particles at a dose of 1 Gy was calculated using the model. The model
predicts two modes of NSC survival in response to radiation, differing in the rate of activation of
the first division of quiescence neural stem cells. Further development of the model can help in
assessing risks of cognitive impairment for people participating in interplanetary missions.

MopenupoBanue nepuuuta HepBHBIX cTBosOBbIX KiaeTok (HCK) mosBosisieT mpenckasaTh pasBu-
THe KOTHHTHBHBIX HapyIIeHUH B OTBeT Ha 0OJydeHHe TsKeJbIMH dacTHLaMu. OfHAKO CyILIeCTBYIO-
Me MaTeMatudeckue Mopenu BenkHuBaeMocTH HCK paccmarpuBaioT monyssiliMio Kak rOMOTEHHYIO,
a He reTePOTeHHYI0, YTO BJHSET HA TOUHOCTb Pe3y/lbTaTOB MOLeNHpoBaHUs. Mbl paspaboTaiu Mare-
MaTH4eCcKylo MoJieslb BbIXKHBaeMoCTH reteporenHo# nomyasuuu HCK, kortopas npexncrasiser co6oit
cucTeMy OOBIKHOBEHHBIX AU depeHUHalbHbIX YpaBHeHHH. B pamkax Mone/au paccuMTaHa BblKHBae-
mocts HCK mocrie o6yuenns yactinamu “°Fe mpu mose 1 Ip. Moness mpenckaskiaeT MosiBIEHHe
1Byx pexumon BoixuBaHusi HCK B oTBeT Ha 00sydeHHe, pa3iHYAIOLIMXCS CKOPOCTbIO aKTHBALUU
TMOKOSILLMXCS HEPBHBIX CTBOJIOBBIX K/eTOK. JlanbHelas pa3paGoTKa MOJENH MOKET TOMOYb B OLlEHKe
PHCKOB Pa3BUTHSl KOTHUTHBHBIX HapylIeHHH y JIofel, yUacTBYIOUMX B MEXKIIAaHETHBIX KOCMUUECKUX
MHCCHSIX.
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