
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    
    
        
            
                Advertisement

                
                    
                        
                            
                        
                    

                

            

        

    



    
    
        
            
                
                    
                        
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Journal of Gastrointestinal Surgery

	
                        Article

Insulin, Leptin, and Tumoral Adipocytes Promote Murine Pancreatic Cancer Growth


                    	2010 SSAT Plenary Presentation
	
                            Published: 22 September 2010
                        


                    	
                            Volume 14, pages 1888–1894, (2010)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                
                            
                            Journal of Gastrointestinal Surgery
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Patrick B. White1, 
	Eben M. True1, 
	Kathryn M. Ziegler1, 
	Sue S. Wang1, 
	Deborah A. Swartz-Basile1, 
	Henry A. Pitt1 & 
	…
	Nicholas J. Zyromski1 

Show authors
                        
    

                        
                            	
            
                
            625 Accesses

        
	
            
                
            45 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
Background
Obesity accelerates development and growth of human pancreatic cancer. We recently reported similar findings in a novel murine model of pancreatic cancer in congenitally obese mice. The current experiments were designed to evaluate the effects of diet-induced obesity on pancreatic cancer growth.
Methods
Thirty C57BL/6J female mice were fed either control 10% fat (n = 10) or 60% fat diet (n = 20) starting at age 6 weeks. At 11 weeks, 2.5 × 105 PAN02 murine pancreatic cancer cells were inoculated. After 6 weeks, tumors were harvested. Serum adiponectin, leptin, insulin, and glucose concentrations were measured. Tumor proliferation, apoptosis, adipocyte content, and tumor-infiltrating lymphocytes were evaluated.
Results
The diet-induced obesity diet led to significant weight gain (control 21.3 ± 0.6 g; diet-induced obesity 23.1 ± 0.5 g; p = 0.03). Mice heavier than 23.1 g were considered “Overweight.” Tumors grew significantly larger in overweight (1.3 ± 0.3 g) compared to lean (0.5 ± 0.2 g; p = 0.03) mice; tumor size correlated positively with body weight (R = 0.56; p < 0.02). Serum leptin (3.1 ± 0.7 vs. 1.4 ± 0.2 ng/ml) and insulin (0.5 ± 0.2 vs. 0.18 ± 0.02 ng/ml) were significantly greater in overweight mice. Tumor proliferation, apoptosis, and tumor adipocyte volume were similar. T and B lymphocytes were observed infiltrating tumors from lean and overweight mice in similar number.
Conclusion
These data show that diet-induced obesity accelerates the growth of murine pancreatic cancer.
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Additional information
Discussant
Dr. Frank Makowiec (Germany): Thank you very much for this interesting presentation. You presented new data from a very exciting in vivo model from your institution. You could demonstrate that obesity results in accelerated growth of pancreatic cancer in your nice model. You could also identify several mechanisms potentially promoting accelerated tumor growth.
I have two small questions and one comment to your data.
I did not see in your presentation and in the manuscript whether the diet was continued after tumor cell injection and whether the animals were still on low- or high-fat diet.
Do you think that obesity is more relevant in the early tumor development or in later tumor progression? Or is it relevant in both periods?
And here my comment regarding weight analysis: You correlated mouse weight with tumor weight. Since the tumor weight itself contributes to the mouse weight, I suggest that you repeat this analysis of weight correlation after subtraction of the tumor weight from the mouse weight to see if there is still a significant correlation.
Closing Discussant
Dr. Patrick B. White: To address your first point, the diet was continued after injection of the tumor cells. It was continued up until sacrifice at age 17 weeks.
In regards to your second question, in our prior model and with our current model, we have been looking at the diet as it extends from prior to tumor injection up until sacrifice. So we haven’t proven whether the obesity or the high-fat diet is more important, in either the early or the late aspect of tumor growth, but we believe that it is important in both parts; both in the early tumor development and then continuing on as the tumor proliferates.
In our prior model with the congenitally obese mice, those mice developed metastases, whereas the lean mice did not. It is possible that, had we allowed this study to carry on longer, we might have seen metastases. We did not, in this study, see any metastases.
A repeat analysis, as you said, taking out the body weight as a factor, I think, would be an excellent idea. We did actually look at tumor weight as a proportion of body weight, and that remains statistically significant between the two groups, i.e. the overweight mice tumor weight divided by body weight was significantly larger than the lean mice tumor weight divided by body weight.
Discussant
Dr. B. Mark Evers (Lexington, KY): This is a very nice paper, but you’ve not really shown us mechanisms. Maybe in previous studies you have. As you know, obesity sets up an inflammatory response. Have you looked locally at what's happening in the pancreas? Have you, for example, determined whether NF-?B is activated or whether inflammatory cytokines are increased to see if this could be an explanation for your findings?
Closing Discussant
Dr. Patrick B. White: We believe there are both systemic and local effects of the adipocytes. We have been looking at this from a number of different avenues, both in humans and in the murine model. We have not specifically looked at NF-kappa b, but we think that the adipokines, coupled with the systemic inflammation and perhaps some local growth factors such as IGF and HGF, could be contributing to tumor growth. And we are exploring many of those routes with cell culture, through co-culture of adipocytes with pancreatic cancer cells and co-culture of pancreatic cancer cells with various growth factors.
Discussant
Dr. Michael G. Sarr (Rochester, MN): Is it the obesity, is it the diet, is it both of them? Have you thought about feeding the animals in a paired fashion, with number of calories, the two diets to see if it is the fat? There is a lot of literature on fat in the diet and malignancy.
Closing Discussant
Dr. Patrick B. White: Thank you, Dr. Sarr. In this model, the mice ate an equivalent amount of food in each of the two groups. However, the high-fat diet provided one third more calories than the low-fat diet.
We have not looked at the effect of different fats in a tumor model, but we have looked at it in a pancreatitis model with the administration of Omega 3 fatty acids. In the future, I think it would be quite interesting to look at tumor growth as a mechanism of diet. As you pointed out, some groups have done that with other cancers, but not with pancreatic cancer.
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