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The	
  evolution	
  of	
  dietary	
  
inflammation	
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  MD	
  

The	
  Problem:	
  
Obesity,	
  Metabolic	
  Syndrome,	
  
And	
  Cardiovascular	
  Disease	
  
§  Responsible	
  for	
  >50%	
  

deaths	
  
§  Cost	
  >	
  $400	
  billion	
  
§  Lifestyle	
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Within	
  minutes	
  of	
  your	
  Grand	
  Slam..	
  

	
  Proximate	
  cause:	
  
endotoxemia	
  

Ghanim	
  et	
  al.	
  Am	
  J	
  Clin	
  Nutr	
  2010;91:940–9.	
  	
  



11/16/11	
  

3	
  

Paradox:	
  why	
  are	
  commonly	
  
ingested	
  nutrients	
  so	
  
harmful?	
  

§  Inflammation	
  involves	
  a	
  costly	
  mobilization	
  
of	
  resources	
  

§  Tissue	
  damage	
  	
  
§  Why	
  doesn’t	
  natural	
  selection	
  eliminate	
  
harmful	
  inflammatory	
  pathways	
  caused	
  by	
  
diet?	
  

I.	
  Paleodiet	
  

§  Eaton	
  and	
  colleagues	
  hypothesized	
  that	
  
Paleolithic	
  humans	
  	
  ate	
  a	
  radically	
  different	
  
diet	
  as	
  hunter	
  gatherers.	
  	
  

§  Much	
  more	
  omega-­‐3	
  fatty	
  acid	
  
§  Mismatch	
  

Prediction	
  
Healthiest	
  diets	
  are	
  those	
  of	
  hunter	
  
gatherers.	
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II.	
  Kuzawa’s	
  developmental	
  
bottleneck	
  
§  Mobilization	
  of	
  visceral	
  fat	
  is	
  beneficial	
  during	
  
childhood	
  infections	
  

§  Preserves	
  nutrient	
  delivery	
  to	
  the	
  developing	
  
brain	
  

§  Harmful	
  later	
  in	
  life	
  
	
  
Prediction	
  
inflammation	
  should	
  occur	
  only	
  in	
  big	
  brained	
  animals.	
  

	
  

III.	
  Finch’s	
  Food	
  Poisoning	
  

§  “The	
  pro-­‐inflammatory	
  responses	
  to	
  fatty	
  
foods	
  could	
  have	
  evolved	
  as	
  protection	
  from	
  
infectious	
  pathogens	
  that	
  have	
  been	
  
common	
  in	
  food,	
  until	
  recently”	
  
	
  C.E.	
  Finch,	
  2007.	
  The	
  Biology	
  of	
  Human	
  Longevity.	
  Academic	
  Press.	
  

	
  

Prediction	
  

Saturated	
  fat	
  should	
  most	
  often	
  be	
  found	
  in	
  foods	
  that	
  have	
  heavy	
  
bacterial	
  contamination.	
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Dietary	
  Fat	
   Effect	
   Reference	
  

Saturated	
   Increased	
  obesity	
  	
  
Increased	
  CVD	
  

(Mozaffarian	
  et	
  al.
2010)	
  
(Hu	
  et	
  al	
  1999)	
  

Trans	
   Increased	
  CVD	
  
Increased	
  diabetes	
  

(Remig	
  et	
  al.	
  2010)	
  
(Kummerow	
  2009)	
  

PUFA	
   Reduced	
  CVD	
  
Reduced	
  obesity	
  
Improved	
  insulin	
  sensitivity	
  

(Mozaffarian	
  et	
  al.	
  
2010)	
  

Omega	
  3	
   Reduced	
  CVD	
  
Improved	
  Insulin	
  sensitivity	
  

(Einvik	
  et	
  al.	
  2010)	
  

IV.	
  Nutrient	
  Signaling	
  
Hypothesis	
  

§  The	
  vertebrate	
  immune	
  system	
  uses	
  nutrients	
  as	
  cues	
  
of	
  the	
  risk	
  from	
  the	
  gut	
  microbiome	
  

§  Who,	
  where,	
  what,	
  how	
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Prediction	
  

§  Impairment	
  host	
  defenses,	
  dangerous	
  microbiome	
  
require	
  a	
  compensatory	
  mobilization	
  of	
  immune	
  
resources	
  

Fats	
  that	
  feed	
  pathogens	
  will	
  be	
  pro-­‐inflammatory	
  

§  Enhancement	
  of	
  host	
  defense	
  and	
  safer	
  
microbiome	
  requires	
  less	
  investment	
  in	
  immunity	
  

Fats	
  that	
  are	
  antimicrobial	
  will	
  be	
  anti-­‐inflammatory	
  

Saturated	
  Fat	
  

©Alcock	
  Franklin	
  and	
  Kuzawa,	
  unpublished	
  data	
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Polyunsaturated	
  Fat	
  	
  

©Alcock	
  Franklin	
  and	
  Kuzawa,	
  unpublished	
  data	
  

Independent	
  effects?	
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High	
  anti-­‐
pathogen	
  activity	
  
	
  

Decreased	
  
immune	
  
investment	
  
	
  Anti-­‐pathogen	
  nutrients	
  that	
  enhance	
  innate	
  immunity	
  

require	
  less	
  immune	
  compensation	
  	
  
Significance:	
  testable	
  	
  concept	
  can	
  be	
  extended	
  to	
  other	
  
nutrients.	
  	
  

Low	
  anti-­‐pathogen	
  
activity	
  
	
  

Increased	
  
immune	
  
investment	
  
	
  

Pathogens	
  force	
  host	
  to	
  invest	
  in	
  costly	
  defenses	
  
Defenses	
  can	
  turn	
  on	
  the	
  host…	
  	
  	
  
Avoid	
  high	
  calorie	
  foods	
  that	
  have	
  low	
  antimicrobial	
  activity?	
  
Needs	
  to	
  be	
  tested	
  in	
  humans	
  and	
  other	
  species	
  
	
  
	
  

Summary	
  Points	
  


