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Ing weel and thedephosphorylatingcdc25C decidethe activityin cdc2p34.
When 5-fluorouracil(S-FU) is added the G2-arrestIS abolished,according
to ourearlierstudies,and the toxicitymarkedlyincreased.

Materialand Methods:NMRI-mlcewithascites-growingsarcoma(Bp8)
were InjectedwithCOOP or X-irradiatedwith 5 Gy. The agentswere given
singleor combinedwith 5-FU 30 minuteslater. 6 hourslater tumourcells
were Investigatedforamountand activityof cdc2p34, cdc25Aand cdc25C
and amountof weel.

Results: COOP decreases while X-irradiationincreases the cdc2p34
activity.Bothincreaseamountof thecdc2p34-inhlbltingphosphataseweel.
Addition of 5-FU In both cases decreases weel to less than normal.
The cdc2p34-activityafterCODP+5-FU is maintainedas normal,whereas
X-irradiation+5-FUinhibitthe activity.

Conclusions:The G2IM checkpointenzymes are affected by COOP
and X-irradiation.The mechanismby which 5-FU abolishesthe G2 arrest
Induced by COOP is different to the mechanism activeafter X-irradia­
tion+5-FU. In both cases, however, the amountof weel is decreased by
5-FU. AfterX-Irradiationan accessoryregulatingmechanism,exceptinflu­
ence by cdc25C and weel on cdc2p34, is importantforonsetof mitosIS.

105 POSTER

Combinedeffectsof IoniZingradiationand gemcltabine
(GEM) In differentcell lines

K. Fleckenstein',D. Latz, J. Blatter2,K.J. Weber'. I Department of
Radiotherapy, Univ. of Heidelberg; 2Eli Lilly. Germany

Purpose:Gemcltabineisa newantimetabolite,structurallyrelatedtoAra-C.
and Is now studiedfor its role as a potential radiosensitizer.The present
InvestigationfOCUSSed on the effects of combined exposure of Ionizing
radiation and GEM on cell survival with special emphasis on the time
acheduleof administration.

Methods:Clonogenicsurvivalof log phase V79- (chin. Hamster). Widr·
(C?Olon carcinoma)and MeWo-celis(Melanoma)was determinedaftercom­
bined exposureof radiation (1-12 Gy) applied at differenttimes (up to 8
hours)followingGEM-exposure(2 h at 0.02 ",glml).

Result~: Supraadditivecellkillingwas foundforall cell lineswithmaximal
radlosensltlzatlonwhen irradiationwas givenimmediatelyafterGEM-expo­
sureand simpleadditiVityat latertimes.A half-lifeof 1-2 h can be estimated
forthisdecay of the interactionphenomenon

. Conc.l~slons: These in vitrodata confirmearliersuggestionsof the ra­
dlosenslt~z!~g potentialof GEM. The rapid decay of this effects precludes
the poSSibilitythat the accumulationof cells in S-phase due to the GEM
e~~sure accountsfor the greater effectivenessof the subsequentirra­
diation. The Inhibitionof DNA-repair as an explanationfor the observed
phenomenonis currentlyunderInvestigation.

Combinedeffectsof ioniZingradiationand
4-hydroxy-lfosfamide(IFO) in differentcell lines

D. Latz', T. Schulze1, P. Schraube1 , C. Manegolcf!.K.J. Weber1 . 'Opt.
Radiotherapy. Univ. of Heidelberg; 2Chest Hospital. LVA Baden,
Heidelberg. Germany

Purpose:CombinedRadiochemotherapyhas gainedincreasinginterestin
clinicalapplications.In an in vitro studythe effectsof combinedexposure
of IODizingradiationand IFO on cell survivaland DNA double-strand(dsb)
Inductionand repairwere investigated.

Methods:Clonogenicsurvivalof log phase V79- (chin. hamster). Caski­
(squamous ca.), Widr- (colon ca.) and MRI-221 cells (Melanoma) was
determined after combined exposure of radiation (1-2 Gy) and IFO (1
pglmlat 2h exposure).Measurementof cell survivalfordifferentcell cycle
phaseswas performedafter mitoticshake off controlwith flow cytometry).
Analysisof ONA-dsb Inductionand repair were carried out using pUlsed
field electrophoresis(PFGE).

Results:Combinedexposureresultedin additiveeffectsIn all cell lines
tested. IFO exposurealone resulted in a decrease of resistancefor cells
of the middle and late S-phase. PFGE-experimentsshowed a marked
Inductionof ONA-dsbafter IFO exposurealone. There was no inhibitionof
repairof radiationinducedDNA-dsbaftercombinedtreatment.

Conclusions:The result for clonogeniccellsurvival revealed a purely
additivemodeof actionforthe combinedexposureof ionizingradiationand
IFO forallcellcyclephases.Also.the PFGE-experimentsgave noindication
for a synergisticmode of action. However, the markedDNA-fragmentation
after IFO exposurealone is a new and interestingfinding.
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Hyposallvatlonand whitebloodcells lossfollowinghead
and neckIrradiationand a mediatoryroleofsuperoxlde
dlsmutase

R. Nagler, A. Kuten, O. Laufer. The Depe.rtmenl of maxilla-facial and oral
surgery and the Depe.rtment of Oncology. Rambem Medical Centre. Haifa.
Israel

Purpose:SOD Is knownto act as a firstlineof anti-oxidantdefenseagainst
oxygenfree radicalsthat mediatecytotoxicityorcell death. Head and neck
irradiationresultsIn oropharengealsyndromemanifestedby 1) mucositis.
anorexia, reductionIn water and food Intake, weight loss, and decreased
salivation;and 2) suppressionof totalWBC as we have previouslyshown.
Oxygentree radicalsare believedtobe Involved.
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The radiosensitivityof tumorvascularendothelialcells

Ch. De Pooter1, L. Dirix1 • E. Van Marck1 , E. de Bruijn2 , A. Van Oosterom2 .
'Lab. Ca. Res. & Clin. Oneal. University of Antwerp; 2Dep. Oncology. UZ
K.U. Leuven. Belgium

Purpose:Ionizingradiation(IR) killstumorcells. In additionitalsodamages
the vascularendothelium.Therefore. we evaluatedthe sensitivityof these
vascularendothelialcellsfor IR.

Methods:Human umbilical-veinendothelialcells(HUVEC) and a mouse
endothelialcell line (MEC) were used and culturedin the propermedia in
tissue cultureflasks. Cells were incubatedat 37°C and irradiatedat high
and lowdoserate WithCobalt-60gammarays(dose range 1 to 15 Gy). Cell
survivalwas measuredwith the cytotoxicAlmarblue test. The changes In
cell survival were comparedto these observed in human ovanan cancer
cells (AOvC-O) whichare knownand publishedpreviously.

Results:The acute survivalcurvesshoweda clear dose responseand
exhibiteda broadshoulder.Cellswere significantlylessradiosensitivethan
the ovarian cancer cells. The resistancefactor at the 50% survival level
ranged between 5.3-6.1. The sensitivitywas influencedby changingthe
doserate of the IR.

Conclusion:We observedan intrlnslcradiosensitivityin our tumorvas­
cularendothelialcellswhichcan be modifiedbyalterationsIn radiationdose
rate. The effectof IR on a tumormightnotonlybe due to the cytotoxiceffect
on the tumor cells itself. but also due to the effect on the tumorvascular
endothelialcells.
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Measurementof radiosensitivityIn cervicaltumourson the
basisof the cometassay

B. Biesaga,A. Gasinska.Laboratory of Radiation Biology. Department of
Radiation Therapy. Centre Oncology Cracow, Poland

Purpose: The aim of the study was the radiosensitivityassessment in
squamouscell carcinoma(SCC) of the cervix on the basis of the comet
assayin whichthe numberof primaryand residualDNA damageafter2 Gy
doseof the radiationwas measured.

Material: 19 sec were studied. The patients were not treated with
chemo-orradiotherapybeforebiopsy.

Method: Single cell suspensionfrom a biopsywas made by digesting
with collagenase.The cell suspensionwas irradiatedwith doses Q-4 Gy.
After the irradiation(Initial DNA damage). or after 15 and 60 minutesof
incubationat 37°C (residualDNA damage) cell suspensionwas mixedwith
poliakrylamidegel. Smears were made and cells were lysed with alkali
solution.Then electrophoresiswas perlormed. The amount of damaged
DNA stainedwith CAPI was measuredwith imageanalysisand Comet 3.0
programme.The measureof the DNA damagewas tailmoment.that Is the
lengthof comettail and intensltlvityof Its fluorescence.

Results: The differencesin the number of primary (0 Gy), initial and
reSidual DNA damage in the examined tumourswere shown. Linear rela­
tionshipbetween numberof initialDNA damage and radiationdose was
obtained.Taxonomicanalysisof InitialDNA damage allowedfor Identifica­
tion of 3 groups of patients of statistlcalydifferentsensitiVity.After 2 Gy
doseof radiatio,statlsticalydifferencesIn residualDNA damage after0 and
15 minutesand 0 and 60 minuteswere shown. The differencesbetween
patientswere shownon the basisof the efficacyof the DNA damage repair
(range 8.66%-91.73%).

Conclusion:The comet assay seems to have the potentialto be used
as a predictiveassay of individualradiosensitivity.
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