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Purpose Repair of sublethal damageplays an importart role in radiation therapy. Conventional
radiobiology conceptarebasedon the assimption thatthe repairrateremains constat during the entire
radiation course.However increasng evidencefrom animal expermentsreportthat the repar proces
may slow down with time and the datadoesnot fit an exponential patten. To addessthis dilemma,we
devdoped a new closedform of LinearQuadatic (LQ) model ba®d on the repair patem with a
reciprocd time. The newformulasweretestedwith puldishedexpeimertal data.

Methods and Materials: The LQ modelhasbeenwidely usedin radation therayy, s=expcad - goD?)-
The paameer G repreents the repair proces of sublethal damag with T, as the repair half-time:
1 in the reciprocal pattern.A closed form of G wasderivedanaltically
1+ (w-Vv)/T,
for arbitrary radiaton schemesdo< rate I (t)=1;, t.1<t<t;, 1=1,...,N A sd of publishedanimal datawas
adoptedo testthereciprocal formulas in which ratfoot skin wasirradiatedn sgit-doseswith increasimg
time intervals (0-22h). The complicaion dataof moig desquamationwereanalyzd usingthe generalized
LQ model.

G(t) = éjdwl (w)]'ldvl(v)

Results: A closedform of the LQ model to de<ribe the repair processin a reciprocal patern was

obtained: Gzzgjgi{h[y(ﬁ_t])+]1+:2ij[Y(§—til)—Y(t‘i—ti)+Y(§1—tj)_Y('%1_ti1)]} , where function Y(t)=[1+-;]{ln[l+;]_l} .

Formulbsfor specal cageswerederivedfrom this gener&form. The recipraal model showed a betterfit
to the animal dat thanthe exponentialmodel, especiallyfor the EDsg data(reducedxzmin of 20 vs. 4.3,
p=0.11 vs.0.006) with thefollowing LQ parametersu/f = 2.6-4.8Gy, T,= 3.2-3.%h.

Conclusiors: The repair proces following a recipraaktime hasbeeninvestigatedn this study anda
closedform of the genealized LQ model was presemed ard validated Theseformulas canbe usedto
analyz the experimental and clinical data, where a slowing-down repair processappearsduring the
radiation course



