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Differences in the sensitivity of various neural stem cell (NSC) types to radiation may
determine the extent of radiation-induced impairments in the hippocampus. Previously, we proposed
a model describing the dynamics of heterogeneity of NSCs with varying division rates. In this
study, we focused on modeling the morphological heterogeneity of NSCs. We developed a model
describing the dynamics of a- and 5-NSCs in response to irradiation and compared it with a
simplified model of heterogeneous NSC populations with different division rates.

The survival rate of NSCs after irradiation with X-rays at doses of 0.1 and 2 Gy was calculated
using the models. Comparison of the models shows that the division rate heterogeneity model more
accurately describes the survival of NSCs after irradiation, while the morphological heterogeneity
model better reproduces astrocyte dynamics by taking into account 8-NSCs. Further development
and integration of different modeling approaches will enable more accurate predictions of cognitive
impairments caused by various types of radiation exposure.

Paznnuus B pafiHo4yBCTBUTENLHOCTH CYONONYAsLMi HepBHBIX cTBOMOBHIX Ki1eTok (HCK) Bo MHO-
TOM OIpefe/IIOT BhIPaXKEHHOCTb paJMallMOHHO-HHAYLMPOBAHHBIX HAapylleHHH B runmnokamne. Panee
aBTOpaMH Oblyia MPe/IJIoKeHa MOJIeNIb BbIXKHBaeMOCTH reteporenHoil nonyasuun HCK ¢ pasHbiMu cko-
pocTsAMH LeJieHHs nocse obaydeHns. B naHHoil paGoTe aBTOPbl COCPENOTOUHINCH HA MOLEIHPOBAHHUH
mMoposornueckoit rereporenHoctd HCK. Paspa6orana monens nunamuku «- v 3-HCK B oTBet Ha
o6JlyueHHe, U TIPOBEJIEHO CPABHeHHe ee C YIPOLIEHHOH Mofesblo rereporeHHoil nomynsuuu HCK
C PasHbIMM CKOPOCTSIMH JeJIEeHHUS.

C ucronb3oBaHueM o6eux Mopenell paccuntaHa BohKuBaeMocTb HCK nocse o6sydeHus peHTre-
HOBCcKMMHU Jydamu B po3ax 0,1 u 2 I'p. IlokazaHo, 4To Monesb, YUHTHIBaIOLIAS T€TEPOTEHHOCTDb MO
CKOPOCTH JleJIeHHs], TOuHee onuchiBaeT BbkMBaeMocTb HCK nocse o6sydenus, Torna Kak Monesb
MOP(OJIOTHYECKOH TeTepPOreHHOCTH JIy4Ylle BOCIIPOW3BOAMT AWHAMHMKY acTPOLMTOB 33 CYeT yd4eTa
cyononyasiuun S-HCK. MHrerpauus 060ux NoaxonoB B GyaylieM 03BOJUT TOYHEE MPOTHO3HPOBATh
BO3HHUKHOBEHHE KOTHUTHBHBIX HapylLIeHWH, BbI3BAaHHBIX BO3LEHCTBHEM Pa3/MUHBIX BHUJOB paiualuH
Ha MO3T MJIEKOIUTAIOLIHUX.
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