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Introduction: Radioresistant tumors are often characterized by hypoxia and have been associated with reduced patient survival [1]. Applying a priming dose of
radiation to radioresistant tumors may be associated with reoxygenation of previously hypoxic areas and increased tumor radiosensitivity [2]. Single-fraction
radiotherapy has been shown to control murine tumor xenografts via a mechanism dependent on endothelial cell apoptosis [3]. Thus, we assess here in the radioresistent
mouse mammary tumor MCa the effects of single high-dose irradiation on tumor perfusion as a function of time after irradiation.

Materials and Methods: The preclinical tumor model was the mouse mammary cancer MCa implanted in the right hind foot of C3H/He mice which we have studied
previously. Tumor blood flow and perfusion was evaluated by DCE MRI before and after a single dose of 15 Gy irradiation. The MR experiments were performed
using a home-built solenidal MR coil on a Bruker 7T BioSpin (Bruker, Germany) MR spectrometer. Spin-density MR images (FLASH, TR=500 ms, TE=3.1 ms, NR=1,
NA=1, st=1 mm, FOV=1.1 to 1.5 cm x 1.1 to 1.5 cm (depending on tumor size), 128x128, slices=16; flip angle=45°) were acquired to facilitate subsequent slice
alignment of the post-radiation DCE MRI experiment with the pre-irradiation MRI. T;-weighted DCE MRI (FLASH, TR=33 ms, TE=3.1 ms, NR=312, NA=1, st=1 mm,
slices =4, FOV=1.1 to 1.5 cm x 1.1 to 1.5 cm, 128*128, flip angle: 45°) was performed at 5.47s temporal resolution. The contrast agent Gd-DTPA was injected via tail
vein after 2 min of baseline acquisition followed by 20 min of dynamic acquisition. After the pre-irraditition DCE MRI, the animal recovered for at least 3 hours to
ensure complete clearance of the injected Gd-DPTA from the tumor before the post irradiation DCE MRI. The catheter was kept patent by injection of heparinized
saline. To monitor the perfusion change as a function of post irradiation time, respective delays of 30 min, 100 min, 6 hrs and 24 hrs were used before the
commencement of a second DCE MRI experiment. Each animal was used only for a single time point. After the post irradiation DCE-MRI scan, the tumor was excised,
fixed in formalin and paraffin embedded. Tumor tissue sections were stained for apoptosis using TUNEL; the vasculature was marked with the pan-endothelial marker
MECA32. The time-signal curves, obtained by DCE MRI, were normalized with respect to the baseline signal (initial 2 min of acquisition without contrast agent), fitted
voxel-by-voxel using the Hoffman model [4] and Akep maps were generated for the corresponding tumor slices before and after irradiation. The Akep value is
analogous to the slope of the MR signal enhancement at the initial time and is considered an approximate measure of vascular flow/perfusion of the tumor tissue. Akep
value consists of an amplitude (A), which reflects the degree of relative MR signal enhancement and an exchange rate (kep), which characterizes the velocity of MR
signal increase. To quantify the prefusion changes due to the irradiation, histogram analysis was performed for Akep values before and after irradiation. For pre and
post irradiation separately, Akep values of all MR slices (four) for each animal were combined into one histogram and the median Akep value of each tumor calculated.
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with the increase of median tumor pO, found 24 hrs after single-dose irradiation of MCa tumors with 32 Gy [2]. DCE MRI may be a valuable tool to evaluate the
window of increased radiation sensitivity after priming radioresistant tumors with a single high dose of radiation.
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