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Theoretical Calculation of Monoenergetic Electron
Induced DNA Damage
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Abstract: The track structure method was used to model the early physical and chemical
event from the incidence of monoenergetic electrons to DNA solution to the production
of final DNA damage. The judgmental method of base damage induced by direct energy
deposition, the exhaustive definition of classification of DNA damage and realization
method on computer and the random sampling method for confirming the position of free
radicals were introduced. The majority of interactions in DNA are in the form of no
break, and most of the strand breaks are the SSBs which are easy to repair. In a small
number of DSBs, the complex DSBs account for a considerable number of shares. The
basic assumption that DNA is the main target of radiation reaction is validated.
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Table 2 Distribution of DNA damages
AT o # %0 DNA 44555045 / % (DSB* +DSB*+)/
figdt/ eV T SSB SSB*  28SB DSB  DSBT DSBTT  NB (DSB+ DSB* +DSB*+) /%
100 5 000 22.78 6.21 1. 44 1. 14 0.49 0.01 67.94 30,23
300 2 000 15.59 4.14 2.32 1.23 1.27 0.11 75.35 52.81
500 1 000 13. 31 3.29 1.54 1.11 1. 00 0. 10 79. 65 50. 08
1 000 1 000 11. 66 2.41 0. 89 0. 65 0.57 0. 06 83.76 49. 26
1500 500 10. 80 1. 96 0. 64 0.54 0.41 0.05 85. 61 45.56
4 500 500 10. 15 1.57 0.45 0. 39 0.28 0.03 87. 14 44.51
*3 SSBDSBFHERY IWMITHERILE
Table 3 Comparison of yields for SSB and DSB
10 Yssp/(Gy '+ Da 1) 107" Ypsp/(Gy '+ Da ')
AGTHERE eV - -
gL fIREAns AT AR S gt AT AR
100 2.50 1.74 1.50 0.93
300 1. 60 2.50 1.43 1. 60 2.30 1. 69
500 2.50 1. 46 2.00 1.78
1 000 2.40 1.61 2. 80 2.00 1. 38
1 500 2.70 2.40 1.70 2.20 1. 80 1.26
4 500 1. 60 1.92 1. 60 0. 56 1.09
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