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 The Yin and Yang Between Tolerance  
and Immune Response Leading  
To Immune-Mediated Diseases 
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The Epidemics of Immune-Mediated Diseases In The 
Western Hemisphere: The Hygiene Hypothesis 



 

 

Autoimmunity Epidemics: 
Autism 
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Food	
  anaphylaxis	
  in	
  Italy	
  

Ministry	
  of	
  Health,	
  Health	
  planning,	
  essen3al	
  levels	
  of	
  care	
  and	
  ethical	
  principles	
  of	
  the	
  system	
  -­‐	
  Office	
  VI.	
  
h>p://www.salute.gov.it/ricoveriOspedalieri/ric_informazioni/sceltadia.jsp.	
  	
  

42%	
  CMA	
  

Berni Canani R et al. Clin Exp Allergy 2012 
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C. Catassi et al, Annal Med 2010;42:530-8. 
 

During the past 35 years the true prevalence of CD in USA 
doubled every 15 years. 
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Autoimmunity Epidemics: 
Celiac Disease 



The	
  Hygiene	
  Hypothesis	
  Has	
  Been	
  
Recently	
  Ques.oned	
  

Improved	
  Hygiene	
  In	
  Some	
  Developing	
  Countries	
  
Was	
  Not	
  Paralleled	
  by	
  Increased	
  	
  
Immune-­‐Mediated	
  Diseases	
  	
  



Microbiome  
Composition 

• Vaginal Delivery 
• Proper Nutrition 

• No infections 
• No Antibiotic treatments 

Pro-inflammatory Response to 
Food Antigens - CID 
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Dysbiosis 
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Inappropriate 
GALT Maturation  

Appropriate 
GALT Maturation  

• C section 
• Inappropriate Nutrition 

• Multiple infections 
• Antibiotic treatments 

Adequate  
Nutrition 



• The human gut harbors 1011-1012 bacteria per gram colonic content 
(>1014 total bacteria) 
• Total bacteria outnumber human cells 10:1 
• Total bacterial genes outnumber human genes >150:1 
• >10,000 different species of bacteria are resident in the human  
intestinal microbiota (400-500 per person) 
 
  	


The human microbiome	


Lee & Mazmanian, Science (2010) 





The	
  Real	
  Story	
  of	
  Our	
  Gene.c	
  Complexity:	
  
We	
  Inherit	
  two	
  Parallel	
  Genomes	
  	
  

Human Genome: 
Inherited from both parents, stable, 

never change in its composition 

Microbiome: 
Inherited from the mother, 

extremely dynamic, changes 
from individual to individual and 
in the same individual over time 



Higher Risk of Celiac Disease After  
Elective Cesarean Delivery 

Mårild et al Gastroenterology 2012;142(1):39 



Infants intestinal microbiome is  
influenced by mode of delivery 

Dominguez-Bello et al PNAS 2010;107(26):11971-5 
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Model for the Effects of Early Childhood 
Nutrition on Adult Health 



NMR	
  Analysis	
  

Systemic inflammation 
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Hypothesis	
  
Combina3on	
  of	
  introduc3on	
  of	
  gluten	
  into	
  the	
  diet	
  and	
  par3cular	
  microbiota	
  

composi3on	
  of	
  infants	
  gene3cally	
  at	
  risk	
  for	
  CD	
  ac3vates	
  specific	
  
metabolic	
  pathways	
  that	
  can	
  contribute	
  to	
  the	
  loss	
  of	
  tolerance	
  to	
  gluten	
  
and	
  to	
  the	
  onset	
  of	
  autoimmunity,	
  as	
  reflected	
  by	
  specific	
  metabolomic	
  
phenotypes.	
  	
  

Celiac	
  Disease	
  Genomic	
  Environmental	
  
Microbiome	
  and	
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  Study	
  

www.CDGEMM.org 


