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Purpose: To examineenhancementof cell killi ng asa function of bothradiosensitizer (IUdR) concentrationandx-raybeamenergy
by measuring CHO cell survival following monochromatic x-rayactivatedAugerelectron radiotherapy.

Method and Materials: The dose-responseof CHOcellswasmeasured by irradiatingmonolayers of log-phasecells to 1-8 Gy using
30 keV, 35 keV, and4 MV x-rays.Estimatedmaximum radiosensitizerDNA-incorporation(18%thymidine replacement) was
obtainedby adding 8 µL IUdR (20 µM in media)21-39 hours beforeirradiation. Cell culture tubes wereirradiatedat 30 and35 keV
by aneffective field sizeof 2.8×2.5-cm2 on a monochromatic, x-raybeamline at LSU’s CAMD synchrotron. Dosewas determined
from ionizationchamber-measureddose rates(18-27 cGy·min-1 at 100mA) and verified with GAFCHROMIC® EBT film. Cell culture
flasks werealsoirradiatedwith 4 MV x-raysproducedusing a VarianClinac21EX(30×30-cm2 field, 0.5-cm depth). Clonogenic
assayswereperformedat thePenningtonBiomedical ResearchCenter, wherecells wereplated,incubated,andallowedto growfor 1
week, thenfixed andstainedwith crystalviolet. Coloniesof 50 or morecellswerescoredassurvivors.Sensitization enhancement
ratio (SER) wascalculatedas the ratio of dosesat 10%surviving fraction.

Results:Survival curvesfor control cells (withoutIUdR) wereidentical for the30 keV, 35 keV, and4 MV beams. Cells with DNA-
incorporatedIUdR showedincreasedsensitization: SER≈2 with 4 MV, SER≈4 with 30 keV, and SER≈5 with 35 keV x-raybeams.

Conclusion: Our initial results areconsistentwith those reportedpreviously by others. Futurework studying SERasa functionof
photon energyandpercent IUdR replacementof thymidinein DNA is intendedto providesufficient datato developradiobiological
models,which whenutilized with thedose distribution,will providea mechanismfor planning x-ray activatedAugerelectron therapy.


