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The prevalence of obesity has been reaching 
epidemic proportions

Obesity represents one of the main risk factor 
for many chronic degenerative diseases

•  44% of diabetes 
•  23% of cardiovascular disease 

•  7 - 41% of cancer  (11% of CRC in Europe)

  are attributable to overweight and obesity

WHO 2013



An obese child has a very high probability of being 
obese in adulthood!!



BMI (body mass index) and colorectal cancer

In men every 5 unit increase in BMI, the risk of 

developing colorectal cancer (CRC) increases by 25%

 Am J Epidem 2011; 174(10): 1127-1139

Every 2,4 unit increase in BMI, CRC risk increases by 7%

 World J Gastroenterol 2009; 15: 5141-5148



due to the anatomical proximity of visceral fat to the intestine, 
the drainage of its harmful pro-inflammatory products

 increases intestine’s vulnerability 



Adipose tissue is a complex endocrine organ



modified from: Khandekar M. et al.  Nat. Rev. Cancer 2011; 11(12):886-95

Low-grade chronic inflammation state



 from:  Khandekar M. et al.  Nat. Rev. Cancer 2011; 11(12):886-95



Inflammatory processes and the risk of developing
 related diseases can be influenced by certain 

dietary components

FATTY  ACIDS

precursors of some lipid mediators that
 play a key role in inflammation
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ω3 and ω6 PUFA are “essential fatty acids” 

because our body is unable to synthesize them   

        DIET

ω3/ω6 ratio represents an important indicator 

in maintaining good health



Adipose tissue fatty acid composition is 
influenced not only by individual metabolic 

differences but also by diet

1:4                                   1:13 

w-3
w-3 w-6

w-6

Source: INRAN 2012

Changing eating habits



AIM OF THE STUDY

• to determine whether visceral adipose tissue of 
CRC patients showed signs of inflammation

• to assess whether the potential inflammation could 
be related to quantitative and/or qualitative changes 

of  fatty acid in visceral adipose tissue



Visceral adipose tissue biopsies from patients 
with or without CRC 

1. Normal weight without CRC 

2. Overweight/obese without CRC 

3. Normal weight with CRC

4. Overweight/obese with CRC

adipose tissue

biopsy collagenase 

adipocytes



Adipose tissue of CRC patients was 
associated with an inflammatory condition

obesity exacerbated the inflammatory 
condition associated with CRC 

D’Archivio et al. PLoS One. 2013 ;8(10):e77432.

Inflammatory condition was present also in 
normal weight CRC patients

It seemed independent of increased fat mass

Could it be related to adipose 
tissue fatty acid composition?



D’Archivio et al. PLoS One. 2013 ;8(10):e77432.



The balance between ω3 and ω6 seems to be important 
for the prevention of many diseases (cardiovascular 
diseases, cancer, diabetes, inflammatory diseases…)

Nozue T et al, Am J Cardiol. 2013; 111(11):1570-5. 
Sheppard KW et al, Am J Clin Nutr. 2013 ;98(3):659-67. 
Wallingford SC, et al. Cancer Epid Biomark Prev. 2013; 22:1900-5.
Simopoulos AP, World Rev Nutr Diet 2009; 99:1-16
Russo GL, Biochem Pharmacol 2009; 77: 937-946
Griffin BA, Curr Opin Lipidol 2009, 19; 57-62
Kelavkar U. et al Neoplasia 2006; 8(2); 112-124

http://www.ncbi.nlm.nih.gov/pubmed/23497779
http://www.ncbi.nlm.nih.gov/pubmed/23824723


Decreased ω3/ω6 ratio in adipose
 tissue of all obese patients 

BMI inversely correlated with ω3/ω6 ratio
(with increasing BMI, ω3/ω6 ratio decreases)

confirm the link between obesity and 
a particular fatty acid composition

Decreased ω3/ω6 ratio in adipose
tissue of normal weight CRC

independent of increased 
fat mass



No correlation in CRC subjects 
between ω3/ω6 ratio and BMI 

in the adipose tissue of CRC 
subjects, ω3/ω6 ratio decreases 

regardless of obesity

first demonstration of qualitative 
changes of FA composition in 

adipose tissue of CRC subjects

without CRC

with CRC

D’Archivio et al. PLoS One. 2013 ;8(10):e77432.



Changes in ω3/ω6 ratio might have a role in 
driving inflammatory processes in adipose tissue

Could  it be possible to counteract 
inflammation by supplying adipocytes with 

ω3 fatty acids?



adipose tissue adipocytes

biopsy
collagenase 

10mM DHA for 18h



DHA counteracted STAT3 activation and 
increased PPARg and adiponectin expressions 
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D’Archivio et al. PLoS One. 2013 ;8(10):e77432.



CONCLUSIONS

 Visceral adipose tissue of CRC patients shows a pro-
inflammatory environment

 This inflammatory condition is associated with ω3/ω6 
ratio decrease while it appears independent of BMI

 DHA restored the balance between pro-and anti-
inflammatory factors most likely by rebalancing          

ω3/ω6 ratio
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The DHA was more effective in adipocytes derived
from subjects with low ω3/ω6 ratio 

DHA could act by normalizing the ratio to the control values

D’Archivio et al. PLoS One. 2013 ;8(10):e77432.


	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26

