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Purpose:
To determinethefeasibili ty of using [11C]-PK11195-basedPET imaging to studyradiation-inducedpulmonary inflammationin vivo
andto validate themolecular imagingresults by histology.

Method and Materials:
Femaleadult C57BL/6Jmicewereused. Thelowerportionof theright mouselung (RLL) was locally irradiated with a 5mm-diameter
customizedcollimatorin a 137Cs gamma-ray irradiator. Radiographic imaging was employedfor irradiation collimation alignment.
Theradiation doseswere measuredusingGafchromic EBT film. Theirradiatedmousewasimagedat 7 daysafterlocal irradiation.
PET imagingwasperformedin a dedicatedsmall animal PETscanner. Eachmousereceived0.3mCi of [11C]-PK11195via injection
through thetail vein. A dynamic imagingprotocolwasusedfor each scanwith a total durationof 30 minutes. Rawimageswere
reconstructedandanalyzed by 3D OSEM. Immediately afterimaging, themousewaseuthanizedandthelung wasinflatedandfixed
in 10%formalin for 48 hoursbeforeparaffin embedding. 5 µm thick sliceswerecut for hematoxylin & eosinstainingandhistological
images wereacquiredwith a Zeisslight microscope.

Results:
Theaveragedosein thelocally irradiatedlung regionwas19.2Gy,while thetotalbodydosewas3.9Gy dueto gammaray leakage
through thecollimator. Tomographicslicesin coronaland transaxialsections of themouse lung showed significant PK11195
accumulation in RLL, while the otherregionsremainednormal. Histologic imagesfrom differentlungportionsdemonstrated that
only RLL showedsignificantinfiltration of macrophagesandneutrophils, which agreeswith thenoninvasiveimagingdata.

Conclusion:
This study demonstratesthenoninvasive evaluationof earlyradiation-inducedpulmonary injury in a mousemodel. Since[11C]-
PK11195 is approvedfor clinical use, this techniquemayseepotential applicationsin monitoring earlymoleculareventsof radiation-
inducedpulmonaryinjury andassessing theefficacy of newtreatmentstrategies.


