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Cannabinoid receptors and their ligands: Role in cancer proliferation
Statement of the Problem: The expression of CB1 and CB2 cannabinoid receptors (CBRs) was recently identified in a variety 
of cancers. In addition to normal forms, several receptor variants have been identified. It is recognized that CBRs activated by 
specific ligands effect cancer proliferation. Limited research reported that the function of the receptors is highly cancer specific. 
However, the information on the role of CB ligands in cancer is underdeveloped. The purpose of this study is to identify CBRs 
in breast and pancreatic cancer cell lines, investigate the effects of CBR activation by specific synthetic and natural ligands, and 
reveal the role of CBR variants in breast and pancreatic cancer cell lines. 

Methodology & Theoretical Orientation: Breast and pancreas cancer cells were utilized to obtain cDNA, lysate, and membrane 
for Western blotting, siRNA treatment, and RT-PCR. The effect of several CB ligands on cell proliferation was investigated. 

Findings: All cancer cells expressed CB1 and CB2 mRNA and contained different levels of receptor proteins. In the case of 
CB1, significant amounts of dimers were formed. RT-PCR demonstrated that both CB1 and CB2, and several CB1 variant 
forms were present in cancer cells. Silencing of CB1 decreased the effect of CB1 ligands on proliferation. 

Conclusion & Significance: Our preliminary data clearly demonstrate that CB1 and CB2 receptors as well as several CB1 
variants expressed in cancer cells can be activated by anti-cancer drugs and natural compounds. The type of cancer strongly 
determines how drug treatment will affect cancer cell proliferation, consistent with reports that CBRs are recognized as highly 
drugable targets in cancer cells. It is anticipated that this pathway can constitute a novel and effective means to treat cancer. 
Future studies will be designed to investigate potential CBR metabolic targets. Figure 1 presents metabolic pathways that can 
be affected by activation of cannabinoid receptors. (NIH/NIDA DA039143 to AR-P and PLP; Award W81XWH1110795 to 
AR-P).
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