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Abstract: 
Introduction: Radioimmunotherapy has been shown to be an effective treatment of non-Hodgkin’s lymphomas and may have similar efficacy for the treatment of canine lymphomas. Tumor pretargeting immunoscintigraphy and radioimmunotherapy aim to minimize radiation exposure to normal tissue while maximizing delivery of a radiolabeled substance to a pretargeted lesion. A pretargeting approach using synthetic oligomer, morpholino (MORF) conjugated anti-tumor antibody and radiolabeled complementary MORF (cMORF) has shown promise in a mouse model with high tumor-to-normal-tissue ratios and low blood background. To facilitate applications in dogs with cancer, pharmacokinetic studies were performed in normal dogs of both reagents of pretargeting alone and together. The objectives of the study were to evaluate the clearance and biodistribution of radiolabeled morpholino oligomers and antibodies in five normal dogs.

Materials and Methods: Five adult mixed breed dogs weighing twenty-two to thirty pounds of body weight were included in the study. At five to seven-day intervals each dog received the following three administrations: 1) Unlabeled non-specific IgG conjugated with MORF (18 mer), and followed two to three days later with 99mTc-cMORF, 2) 99mTc-MAG3-cMORF, and 3) 99mTc-MAG3 conjugated non-specific IgG (Sandoglobulin, Sandoz). The dogs were mildly sedated and administered the study reagents through the left cephalic vein and blood was drawn from the contralateral leg vein for clearance measurements. Planar whole body dorsal and right lateral images were acquired from time of administration through four hours and again at twenty-four hours with a gamma camera fitted with a high resolution general purpose collimator (IS2 Research Corp) and Mirage software (Segami Corp). Biodistributions were evaluated by drawing regions of interest (ROI’s) around major organs.  

Results: Similar to the mouse model studies, the 99mTc-cMORF cleared rapidly from circulation with a t1/2 alpha of 3.8 minutes (SD =1.8) and t1/2 beta of 44.7 minutes (SD = 21.9, n=3). Even after administration of the IgG-MORF, the labeled MORF still showed a rapid alpha phase of 2.8 minutes (SD = 0.9) and a beta phase of 

64.2 minutes (SD = 37.6) with an additional gamma phase of sixteen hours (SD = 4.5, n= 4). The slower beta phase and additional gamma phase are due to IgG remaining in circulation even after three days. The 99mTc-IgG alone showed a 30.4 minutes (SD = 15.3) alpha phase and twenty-seven hour beta phase (SD = 7.1, n=3). The percent of activity in selected organs (based on ROI’s): The 99mTc-cMORF showed rapid clearance, being largely cleared by two hours with only 2.5% in liver/spleen*, 1.2% in kidneys, and < 0.7% in each heart and soft tissues. When 99mTc-cMORF was administered following IgG-MORF, activity in liver/spleen was higher and remained high at 9-12% through twenty-four hours, a value higher than what was observed in the mouse model under similar conditions. Activity in kidneys decreased for four hours, but then remained unchanged thereafter, at 1.4% up to twenty-four hours whether the 99mTc-cMORF was administered alone or following the administration of IgG-MORF. The 99mTc-IgG, as expected, showed the highest accumulation in liver/spleen with immediate uptake observed at ten to fifteen minutes (17%).  It remained unchanged at four hours (18%), and decreased at twenty-four hours to 12%. In this case the kidneys remained constant with about 2% from ten to fifteen minutes through twenty-four hours.  

Conclusions: The biodistibution of 99mTc-cMORF, after the administration of IgG-MORF, is strikingly similar to the 99mTc-IgG administered alone and less like the 99mTc-cMORF administered alone. This data therefore suggests that IgG-MORF in normal organs and blood was efficiently targeted with the 99mTc-cMORF. However, the 1 mg of IgG-MORF, even after three days following administration, was too high a dosage for the 5 mg of 99mTc-cMORF. Although the clearance and biodistribution of MORF conjugated IgG antibody and radiolabeled cMORF show some differences in the dog, compared to the mouse model, the pharmacokinetics of both reagents are also suitable to develop an effective radioimmunotherapy and tumor imaging protocol in dogs.
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