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An Integrative View of Obesity 

Common Responses to Nutrient Excess 
Adapted from BE Wise, F Kim, MW Schwartz, Science 318:928-929 (2007). 



Adapted from Nock NL, Berger NA.  Obesity and Cancer:  Overview of Mechanism, in Cancer and Energy Balance, Epidemiology 
and Overview, editor -  NA Berger, Springer, 2010. 



From Sharon Ross, Ph.D., NCI 



Questions 

• What are the independent 
contributions of diet and 
obesity to intestinal 
neoplasia? 
 

• Are all dietary fats created 
equal? 
 

• Can diet modulate 
inflammatory pathways in 
intestinal neoplasia? 
 
 
 





 

35  
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Diet-induced obesity in B6 and A/J mice 



Creation of the consomic strains 

B6-Host 
(Susceptible to  

Diet-Induced Obesity) 

A/J-Donor 
(Resistant to  

Diet-Induced Obesity) 
F1 Generation 

Heterosomic for the 
desired chromosome 

Completed consomic strain 

… … 
… … 

… 
… 

… 
… 

… 
… 

X 

Backcross for 10 generations 

Singer JB et al. Science: 304; 445-448 (2004) 



CSSs, models of obesity resistance 

• Chromosome Substitution 
Strains (CSSs) created by 
substituting chromosome from 
donor strain to host strain  

 

• Mimic complexity of human 
obesity 
– 5% obesity cases are monogenic 

(i.e. leptin) 

 

• Obesity-susceptible (B6.A2, 
B6.A9) and obesity-resistant 
(B6.A7, B6.A17) chosen for 
studies 

 

 

Unpublished data from David Sinasac, Ph.D. 
and Annie Hill-Baskin 



Creation of consomic-congenic strains 

B6.A CSS Chromosome  1 (B6.A1) B6.Apcmin/+ heterozygote 

X 

X 
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… 
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… 
… … 

… 
… 

Completed consomic-congenic 
 

F1 Progeny 
 

B6.A1 

B6.A1 Apc min/+ F1 Progeny 

A1.APC 

Consomic Congenic 



Summary 
• Diets high in saturated fat and omega-6 fatty acids 

increase polyp number and burden in APCmin/+ 
mice after 30 days and 60 days on diet 
 

• High Fat Diets activate inflammatory pathways 
 

• CSSs made it possible to dissect diet from obesity 
 

• All strains, including non obese strains, fed a HF 
diet show increases in polyp number and burden 
 

• High Fat diet stimulates cancer progression, 
independent of obesity or diabetes 
 



Adapted from Nock NL, Berger NA.  Obesity and Cancer:  Overview of Mechanism, in Cancer and Energy Balance, Epidemiology 
and Overview, editor -  NA Berger, Springer, 2010. 
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