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Prostate cancer is the most frequently diagnosed cancer in men in Brazil.  Treatment options 
have varied, but once the tumor has metastasized, treatment become less effective and the 
cancer can progresses to a hormone refractory state characterized by high morbidity and 
mortality. Bombesin (BBN) receptors – in particular, the gastrin-releasing peptide (GRP) 
receptor – have been shown to be massively overexpressed in several human tumors types, 
including prostate cancer, and could be an alternative as target for its treatment by 
radionuclide therapy (RNT). A large number of BBN analogs had already been synthesized 
for this purpose and have shown to reduce tumor growth in mice. Nevertheless, most of the 
studied analogs exhibit high abdominal accumulation, especially in pancreas. This abdominal 
accumulation may represent a problem in clinical use of radiolabeled bombesin analogs 
probably due to serious side effects to patients. The goal of the present work was to radiolabel 
a novel peptide based on bombesin structure – DOTA-X-BBN(6-14), where X is a spacer of 
six aminoacids. – with lutetium-177, a β- emitter with optimal physical characteristics for 
RNT of small tumors and metastases, and to evaluate its in vitro and in vivo properties in 
Balb-c and Nude mice bearing prostate tumor (PC-3) xenografts. Preliminary studies were 
done to determine the best labeling conditions of BBNp6 and both ITLC and HPLC were 
applied to evaluate the radiochemical purity of the preparations. The stability of the 
radiolabeled peptide was assayed either after storing at 4º C or incubation in human plasma at 
37º C. Biodistribution, pharmacokinetics, whole body and scintigraphic studies were 
performed in both healthy Balb-c and xenografted Nude mice, in order to characterize the 
biological properties of labeled peptide. In addition, the specificity of labeled bombesin 
derivative targeting to PC-3 tumor cells was analysed by in vivo competition assays. In vitro 
studies involved the evaluation of cold bombesin derivative effect in PC-3 cells proliferation 
by MTS assay. Bombesin derivative (20 �g) was successfully radiolabeled with 97.5 MBq of 
177Lu at 90° C for 30 minutes and pH 4.5. This mixture kept stable for more than 96 hours at 
4º C and 1 hour in fresh human serum. Investigations in Balb-c mice showed a 
multicompartimental model of biodistribution, with fast blood clearance, rapid excretion, 
performed mainly by renal pathway, low abdominal accumulation in pancreas and intestines 
and low retention in organism, with 90% of total radioactivity excreted in the first 4 hours p.i. 
The studies in Nude mice bearing human prostate (PC-3) tumor showed that the radiopeptide 
exhibited significant target to tumor cells. Higher tumor uptake was observed at 1 hour post 
injection (0.88 + 0.11% ID/g and 4.38 + 0.54% of the radioactivity presented in organism) 
and showed to be specific in vivo. The pre-injection of unlabeled peptide reduced 88% of 
labeled peptide target to tumor cells. Moreover, tumor uptake allowed tumor detection by 
scintigraphy imaging, especially one hour post injection, but also 4 hours p.i. In addition, the 
studied bombesin derivative did not present proliferative or citotoxic effect to PC-3 cells in 
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vitro and can be characterized as a weak agonist or antagonist of bombesin receptors. The 
results of this work showed that this novel radiopharmaceutical based on bombesin structure 
is promising for applications in prostate tumor detection and treatment. 


