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Purpose:
To develop a newfacility to irradiatepartial bodyof zebrafishembryosandtest thesystemwith anactualradiobiologyexperiment.

Method and Materials:
This micro-irradiator usesa 50 kV photonbeam,miniature x-ray,Xoft Inc. Thesourceis insertedin a cylindrical brasscollimatorof 3
cm diameter and3 cm long. A pinhole of 1 mm diameter alongthe centralaxis producesa well-focusedpinpoint beamwith a sharp
penumbra. A photodiodemonitors the beamand provides readingsfor dosecalculation. Specimensareirradiatedat 6 mm from the
collimator andtheyare accurately positionedon thebeamusing a videocameraanda computer-controlled movabletable.Thesystem
wasused to irradiatetotal andpartial bodyof zebrafishembryosat 3 dayspost-fertilization to investigateradiation inducedapoptosis
andmicrophagesrecruitment at 40 Gy for both irradiation modalities.

Results:
This irradiation facility is portable and canfit in any radiobiology lab. The image-guidanceandhigh precision of the movabletable
enable accuratespecimenposition. The beam monitoring systemprovides exact, fast, and easy dose determination. Total body
zebrafish irradiation at 40 Gy shows a severepost-treatment cell ablation effect andsubstantial apoptoticincreaseafter 3 dayspost-
irradiation. For partial body irradiation, thereis an increasein apoptotic cells andremarkablemacrophagesrecruitmentafter 3 days
post-irradiation.

Conclusion:
This robust, simple, andeffectiveimage-guidedmicro-irradiator is anappropriate tool to accuratelyirradiatepartial bodyof zebrafish
embryos, cell culturesor any other small specimen usedin radiobiology studies.The testscomparing total and partial zebrafish
embryo irradiation revealedsignif icant differencein cell response.In general,this novel micro-irradiatorhasexpandedthe radiation
modalities for verysmallanimals usedin radiobiologystudiesandopenedthepossibility to adventuredeeperin radiotherapyresearch.


