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Overview
 

•	 Microbiomes in health and disease
 

•	 Everyday exposure to bacterial 

endotoxins in children with asthma 

•	 Hygiene hypothesis update 



 

 

 

Microbiomes in Health & Disease 

•	 Very dynamic in early life 

•	 Early life matters 

•	 Healthy microbiomes are diverse, rich 

& even
 
• Unhealthy microbiomes are 


punctuated by pathogens
 
•	 Keystone protectors and pathogens in 

asthma 



Asthma & allergies are less common in
 
Rural areas Farms
 

• Africa 

• Tokelau 

• Venezuela
 
• China 

• India 

• Bavaria 

• Switzerland
 
• Austria 

• Finland 

• Quebec 

• U.S. 

• Amish 



Diverse Protective Farm Microbiomes 

- Ege MJ et al. N Engl J Med 2011;364:701-9.
 



   

In U.S. Inner-cities, greater cockroach, 

mouse &/or cat exposure and less wheeze
 

- Lynch SV et al. J Allergy Clin Immunol 2014;134:593-601.
 



   

   

Mouse & cockroach allergen associated with more 

Bacteroidetes, Firmicutes, & Proteobacteria
 

- Lynch SV et al. J Allergy Clin Immunol 2014;134:593-601.
 



  

Gut 

lnftamed area 

Regulatory 
Tcells 

lnftammatory 
Tcells 

- Ackerman J. The Ultimate Social Network. Sci. Am. Page 25; June 12, 2012.
 



Nasopharyngeal colonization with airway 

pathogens in infancy and asthma risk
 

(Strep. Pneumoniae, Haemo. influenza, M. catarrhalis)
 

- Bisgaard H et al. N Engl J Med 2007;357:1487-95.
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Endotoxin: Prototypical PAMP
 

Lipid A 

Endotoxin 

- Adapted from Liu AH. JACI, 109:379-392, 2002. 




 

  

Byssinosis: Monday Asthma in Cotton Workers
 
1830’s 1890’s
 

Carding Machines: covered Carding Machines: open 

- Schilling, Lancet 1956. 



 

 

Bedroom-dust endotoxin & asthma 
prevalence, symptoms & med use (NSLAH) 

- Thorne PS et al. AJRCCM 172:1371-7, 2005. 



 

Endotoxin Exposure & Asthma in Children:
 
paradigm
 

Toxic Exposure 

ENDOTOXIN 

Genetics Environment 
Ozone 

Children with 
Asthma 
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Obstruction Persistence 
Airway 

Inflammation 



 

Endotoxin Exposure & Asthma in Children:
 
Paradigm revised
 

Protective Exposure 
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Endotoxin: Friend & Foe?
 

IL-12 

Th1 

Atopy 
Inflammation 
Remodeling 

Allergy 
Asthma 

Endotoxin 

IFN-g 

IL-10 

Treg 

• timing • dosage  • environmental co-factors   • genetics
	

Th2 

Atopy 
Inflammation 
Remodeling 

Endotoxin 

Allergy 
Asthma 

IL-4 

IL-5 

IL-13 

- Liu AH. JACI, 109:379-392, 2002.
 



 

 

Hygiene Hypothesis: Fact or Fiction?
 

- Liu AH, Murphy JR. JACI (2003) 111:471-8.
 



Asthma & the Hygiene Hypothesis: 

Does Cleanliness Matter?
 

- Weber J, et al. AJRCCM 191:522-9 (2015).
 



 Asthma & the Hygiene Hypothesis: 

Does Cleanliness Matter?
 

- Weber J, et al. AJRCCM 191:522-9 (2015).
 



 Endotoxin & Muramic Acid Effects on 

on Asthma & Allergy
 

- Weber J, et al. AJRCCM 191:522-9 (2015).
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