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Breast Cancer 

Breast cancer is the most frequent malignant 
tumor in women  worldwide  

(American Cancer Society (2011) Global Facts and Figures 2nd Edition) 

http://epcnt.info/?p=31 



Breast Cancer and Bone Metastasis 

• Breast cancer contributes the 
greatest number of bone 
metastases of all cancer types & 
detected in 70% of all advanced 
breast cancer patients  (Coleman (2006) 
Clinical Cancer Research 12: 6243s-6249s) 

Stage IV breast Cancer, 
Pet scan done due to the 
uncontrollable pain, 
 
Radiology/Oncologist is 
looking for sites to 
perform radiation to help 
reduce pain 



• Radiation 
• Opiates 

– Side effects 
– Tolerance 
– Accelerates bone loss and bone pain 

• King T, …., Vanderah TW and Porreca F (2007). Morphine treatment accelerates 
sarcoma-induced bone pain, bone loss and spontaneous fracture in a murine 
model of bone cancer. Pain November; 132(1-2): 154–168 

• Bisphosphonates and Denosumab 
– Decrease bone loss 

Breast Cancer and Bone Pain 

• Failed pain treatment with tumor progression 
  Great need for novel therapy!    

World Health 
Organization  
3-Step Ladder 



•Needle placement into the intramedullary space.  

•spontaneously occurring mammary adenocarcinoma (66.1 cells, 105 in 5 μl) 
 in a Non-immunocompromised BALB/cfC3H mouse.  

•Dental amalgam/bone cement is used to seal the cells inside the bone. 

Animal Model Using Breast Cancer 



Breast-induced 
Bone Cancer 
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• Chronic morphine administration increases serum markers of 
osteolysis in rodents (Boshra 2011), and accelerates sarcoma-
induced pain, bone-loss and fracture in mice. (King et al. 2007) 

• Chronic opioid use increases the likelihood of spontaneous 
fracture in patient populations (Vestergaard et al. 2006). 

• Clinical opioid use is a recognized risk factor for the 
development of osteoporosis (Mattia et al., 2012). 

• Opioids accelerate loss of BMD in HIV+ women but not 
uninfected women (Sharma et al. 2011). 
 

 

 
 

First line therapy for metastatic bone pain is 
insufficient and may be linked to bone degeneration 



• Osmotic minipumps containing saline or
morphine implanted 7 dpi (red arrow).

• 20 mg/kg/day in accordance with King et al. 2007
• n=8 animals/group, **p<0.01, *p<0.05

Chronic morphine administration in 
the 66.1-BALB/c model 
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Morphine exacerbates demineralization 
in a model of bone cancer 



Morphine enhances osteoclastogenesis in vitro 
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The Need for New Pain Meds 

• Sustained morphine infusion produces 
increased pain and  bone loss in CIBP by 
favoring osteolytic processes. 

 
 
Cannabinoids & Bone Cancer Pain 



Medical use of Cannabinoids 

Medical Use 

Decriminalized 

Medical Use & 
Decriminalized 

Legal 
Recreational 
Use 

13 Pending Legislation in 2015 (medical use)  
Florida, Georgia, Indiana, Kansas, Kentucky, Missouri, Nebraska, North Carolina, Pennsylvania, 
South Carolina, Tennessee, Utah, West Virginia  



• CB2 receptor activation attenuates 
 inflammatory & neuropathic pain 

CB2 Receptors 

• CB2 receptors are found in the 
spleen, tonsils, immune cells, glia & 
osteoclasts  
 

• Unlike CB1, CB2 receptors do not produce 
psychotropic effects & are NOT rewarding 
 

• CB2 receptor activation decreases 
osteoclasts & maintains bone integrity 
 

Quartilho et al., Anesthesiology; 2003 Ibrahim et al., PNAS; 2003 & 2005 

Ofek et al., PNAS 103; 2006 



Acute CB2 Agonists Attenuate Bone Cancer-
induced Spontaneous Pain 
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Chronic CB2 Agonists Attenuate BC Spontaneous Pain 
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Chronic CB2 Agonist Attenuation of Cancer-induced 
Spontaneous; Blocked by CB2 Antagonist 
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(JWH 015 6mg/kg, i.p. 
1x/day for 7 days) 

CB2 Agonist Attenuates Tumor-Associated Inflammation 
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CB2 Agonist Attenuates Cancer-induced Bone 
Remodeling 

(6mg/kg, i.p. 1x/day for 7 days) 
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What Effects does CB2 agonist have on 
tumor burden? 



CB2 Receptors on Breast Cancer Cells 

CB2 receptor (39 kDa) 

66
.1

 

4T
1 

41
0.

1 

M
C

F7
 

M
C

F1
0A

 

M
D

A
-M

B
 

-4
68

 
B

T2
0 

Mouse Human 

α tubulin (50 kDa) 

M
D

A
-M

B
 

-2
31

 



   Vehicle (.01% DMSO) 66.1 Cells    Treated (1 uM AM1241) 66.1 Cells 

Apoptotic cell Necrotic cell Normal cell  Pre-Apoptotic cell 

CB2 induced Apoptosis of Breast Cancer Cells 



66.1/Vehicle 
72% 

66.1/ JWH-015 
32% 

H & E Staining of Breast Cancer 
Cells in Animal Model  
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Summary & Conclusions 
 

• CB2 cannabinoids inhibit pain and bone wasting by 
significantly decreasing several cytokines and chemokines 
as well as significantly decreasing osteoclast number and 
activity. 
 

• CB2 agonists significantly attenuates breast cancer 
proliferation in vitro and in vivo. 
 
 
 

• Clinical Trials using the CB2 agonists, LY2828360 
• Analgesic Synergy studies on Opioid and CB2 agonists 
• Mechanism of CB2-antiproliferative mechanism  

Future Studies 
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Analgesic synergy observed in various 
models of pain 



CB2 Agonist & Clinical Trials 

Dental Pain 3rd Molar Tooth Extraction GW842166 & 
phase IIa (proof of concept) study will be conducted as a multi-centre study - 
randomised, single blind, placebo- controlled, parallel group design with a 
positive control arm to evaluate the analgesic efficacy of pre-emptive doses of 
GW842166 following dental surgery (3rd molar tooth extraction). 112 enrolled 
 
 
A Study of GW842166 in Adults With Osteoarthritis Pain 
A Multicentre, Randomised, Double-Blind, Placebo and Naproxen (500mg) BID 
Controlled, Phase II Proof of Concept, Parallel Group Study to Assess the 
Efficacy and Safety of Oral GW842166 at Two Dose Levels Administered for 4 
Weeks in Adults With Osteoarthritis of the Knee, 308 enrolled  
 
 



CB2 Agonist & Clinical Trials 

A Phase Ib/IIa, Double-Blind, Randomized Study to Assess the 
Safety, Tolerability, Pharmacokinetics, and Pharmacodynamics of S-
777469 in Subjects With Atopic Dermatitis 
A Multicenter, Randomized, Double-Blind, Placebo-Controlled, Parallel-
Group Efficacy and Safety Study of 2 Doses of S-777469 (400 mg BID 
and 800 mg BID) in Patients With Atopic Dermatitis,  209 enrolled , 
Shionogi Inc. 
 

A Study of LY2828360 in Patients With Osteoarthritic Knee Pain 
80 milligrams (mg) of LY2828360 daily by mouth for 4 weeks: 
placebo daily by mouth for 4 weeks. There is a washout period of 3 
weeks between treatments. 39 enrolled 
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