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Purpose: Quantitativemeasurementsto directly determine thetumorhypoxiaresponsefollowing a mild temperaturehyperthermia
(MTH) treatmentwereconductedin a rat HT29 colorectal xenograft model.

Method and Materials: A hypoxia marker iodoazomycingalactopyranoside (IAZGP) waslabeledwith two radioisotopesof iodine
131I and123I. Thetwo distinctIAZGP tracerswereinjectedinto HT29 tumor-bearingnuderats4-hourbeforeandimmediatelyafter
41.5ºC,45-munite hyperthermia treatmentrespectively. The animals were sacrificed 3-hourposthyperthermia, tumors resected,
frozenand cryo-sectionedfor digital autoradiographyon phosphorimagingplate.Novel methodswere developedto acquire and
analyzethedual-isotopedigital autoradiographic images,to unfold the pixel contribution of tracersadministeredbeforeandafter
hyperthermia, thusproviding quantitativeinformation of thehypoxiachangeat themicroscopic(50-micron)level.

Results: Theresultsshowed that,immediatelyfollowing MTH treatment, therewasa significantreductionin hypoxiatracerbinding,
indicating a reduction in the tumorhypoxic fraction, andthatre-oxygenation hadtakenplacein this rat HT29 xenograft model.Pixel-
by-pixel analysis of thedatarevealed a declinein hypoxia traceruptakeafter hyperthermiain most regions, but with theconcomitant
emergence of somenew regionsof hypoxia identifiedby increasedtracer uptakeposttreatment. In thebody-temperaturecontrol
group, theoverallhypoxic fraction remainedalmostconstant, with somehypoxictracerredistribution (putativeacutehypoxia)
observed. In conclusion, thepre-treatmenthypoxicfractionchangedfrom between18–42%to post-hyperthermia valuesof between
7%–20% (spreadamong5 animals).

Conclusion: This study providedevidence for reoxygenationimmediatelyfollowing MTH treatmentin therat HT29 xenograft, with
a preponderanceof microscopic regional decreasedradiotraceruptake. However, a few areasdid exhibit increased hypoxia specific
tracer uptakeindicating the possibleemergenceof new hypoxia.


