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Visualization and novel treatment of advanced prostate cancer  
 

Prostate cancer (PCa) is one of the worlds most prevalent cancers diagnosed in men; affecting 
thousands every year.  Despite recent advances in early diagnosis and treatment, PCa remains 
the second most lethal cancers in men in the Western World.  Prostate cancer, while still 
confined to the prostate gland is completely curable; however, if the cancer spreads outside of 
the prostate gland it gains the ability to invade and to metastasize to lymph nodes, bones and 
other distant organs and is considered incurable.  Early diagnosis and the ability to treat 
aggressive/metastasised PCa are essential in decreasing the mortality rate.  Biological markers 
are unique substances used to detect certain biological concentrations suggestive of a tumor.  
The biomarker most used in PCa diagnosis and monitoring is prostate specific antigen (PSA).  
The measurement of PSA in serum has been credited with the dramatic increase in early 
diagnosis of PCa in men without symptoms.  The theory being that if the prostate is enlarged 
(e.g. due to a tumor) it tends to produce more PSA.  Human kallikrein 2 (hK2) and PSA are 
closely related and share approximately 80 percent similarity at the protein level and 86 
percent similarity at the DNA level.  These similarities suggest that hK2 could prove to be an 
independent or complementary serum marker to PSA.   
 
Radioimmunodetection (RAID) is a technique which uses radiolabelled antibodies for the 
purpose of visualizing tumors.  The principle concept of RAID is that by using specific 
radiolabelled antibodies it takes advantage of the antigens characteristically expressed by 
malignant tissue.  The desired antibody is radiolabelled, e.g. with gamma emitting Iodine-125 
and given to the patient either through an injection or by ingestion.  After a given period of 
time, images can be obtained by measuring the gamma radiation (e.g. with single photon 
emission computed tomography (SPECT)) and thus visualizing the location of accumulated 
radiolabelled antibodies in solid tumors and metastasis.  To my knowledge, no research team 
has attempted to image PSA or hK2 production in different tissues.  In this study, PSA and 
hK2 secreted antigens proved successful in serving as ‘targets’ for PSA and hK2 specific 
radiolabelled antibodies (PSA30 and 11B6, respectively) proving the feasibility of their use 
for target imaging in PCa diagnosis, monitoring and treatment.   
 
Chemotherapy drugs are designed to destroy cancer cells; unfortunately, these drugs can not 
distinguish between normal and cancerous cells and consequently produce side effects.  Both 
natural and synthetic cancer drugs are used daily in anti-cancer treatments; however, it is 
thought that natural herbal medicine reduces chemotherapy related side effects because 
natural herbs support the body systems as a whole instead of each system separately.  In this 
study, a newly synthesized small molecule (PA-106) and a novel, all natural mixture from the 
extracts of seven fruits and plants (Biomaxin) were assessed individually and as a 
combination therapy.  Both drugs were tested on hormone-independent PC-3 cells and 
large/aggressive PC-3 tumors in xenograft mouse models.  The results suggest that PA-106 
and Biomaxin have significant anti-cancer activities both in vitro and in vivo.  A major benefit 
was that neither drug showed outward toxicity effects and thus with more tests, both drugs 
could one day prove invaluable in the treatment of PCa and PCa metastasis. 
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Abstract 
Prostate cancer affects the life of thousands of men around the world every year.  Global 
statistics for 2007 predicted that in 2007 there would be 782,600 new cases of prostate cancer 
diagnosed worldwide with geographical differences of occurrences varying more than 50-fold 
[6].  Despite recent advances in early diagnosis and treatment, approximately one-third of 
treated patients will relapse and become resistant to the treatment.  No curative treatment 
currently exists for metastatic disease.  
The first half of this study is focused on prostate cancer diagnosis through target imaging, 
using novel antibodies to aid diagnostic guidance.  The second half of this study aims to 
investigate the treatment of aggressive stage prostate cancer using a novel synthetic drug and 
novel herbal medicine.          
Research design and method:  to accomplish this, we first studied the effects of prostate 
specific antigen (PSA) and human Kallikrein 2 (hK2) production in different tissues using two 
novel antibodies (PSA30 and 11B6) in LNCaP xenograft NMRI-nude mice.  The antibodies 
were radiolabelled with Iodine-125 (125I) and results obtained by utilizing a gamma-counter 
and through digital autoradiography.  The next study was performed using PC-3 xenograft 
NMRI-nude mice.  The antitumor activity of two novel drugs (PA-106 and Biomaxin) was 
estimated according to the following in vivo end-points:  (i) Tumor size via caliper and (ii) 
toxicity.  In vitro end-points were assessed via (i) Dose – Response Proliferation curve and 
(ii) morphological changes.         
Results:  This first study shows the feasibility of using monoclonal PSA and hK2 antibodies; 
specifically PSA30 and 11B6 respectively, for targeted imaging of prostate cancer and 
prostate cancer metastasis.  We have shown that these antibodies have a tumor specific uptake 
in LNCaP xenograft tumors.  The preliminary results of the second study showed that with a 
strict administration schedule and dose, PA-106, Biomaxin and a combination of the two 
drugs illustrate promising evidence of antitumor activities on aggressive human tumors in a 
xenograft mouse models.  However, validations with more in vitro and in vivo models are 
required.      
 
 


