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Endotoxin in house dust



Endotoxine dans l’habitat US
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Endotoxin and cigarette smoke

MS = main stream
SS = side stream
FT = filter
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…X 40 = 5 µg LPS/day



Lung function response to LPS
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LPS: blood inflammation
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The clara cells are activated



NP O’Grady et al AJRCCM:2001;163:1591-8 

Lung segmental challenge (5 mcg LPS) and BAL

Bronchial inflammation to LPS
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Bronchial inflammation to LPS



Effet d’un anti-TNF (humira) et de la prednisolone sur la
neutrophilie bronchique induite par l’inhalation de LPS
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n = 24
volontaires
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-----    sputum

• placebo n = 8
• anti-TNF n = 8
• PDN n = 8
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Proteomic of the induced-sputum
 supernatant (« sputome »)
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Proteins separation by two-dimensional  gel
electrophoresis



Calgranulin A

Calgranulin B

Inflammatory proteins

MALDI-TOF mass spectrometry



Fonctions of the calgranulines (S100A8)

Innate immunity

TLR RAGE 
(Receptor for Advanced 
Glycation End prodcuts)

MAMP and PAMP DAMP =
Damage Associated Molecular

Patterns

Include S100 proteins



Proteomic of the BAL from smokers
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AS = asymptomatic smokers

CS = COPD smokers

S100A8



Contrôle de la réponse adaptative par le
système inné
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Capteurs microbiens innés et
allergies



Endotoxin and the positive skin tests to allergens in
infants
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Home endotoxin exposure in children

6-13 years n = 813
Clinical questionnaires
Endotoxin measurement from the bedding
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Home endotoxin exposure in children
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Endotoxin exposure is a risk factor for
asthma

831 housing units
2456 subjects evaluated by questionaire



Caractéristiques deCaractéristiques de
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Comparaison de la concentration en endotoxineComparaison de la concentration en endotoxine
dans la poussière chez ldans la poussière chez lʼ̓asthmatique et le sujetasthmatique et le sujet
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Relationship between house dust
endotoxin content and allergic asthma

n = 69
SPT + (HDM)
Rhinitis/asthma
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Relationship between house dust endotoxin
content and allergic asthma

LPS LPS
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Endotoxin, atopy and the risk of
severe asthme

DC Rennie et al Indoor Air 2008

Association between
endotoxin, atopy, and the risk
to be kept at home more than
3 times / year for a chest
illness

Controls = non asthmatic children

Cases = asthmatics
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International comparisons of concentration
of endotoxin in home dust.

Relationship with the clinical risks



Association between endotoxin and atopy – rural environment 
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Association between endotoxin and atopy – urban environment 
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Individual responsiveness to LPS
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Low responders

High responders



n = 128 healthy subjects

Individual responsiveness to LPS
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Bi-modal distribution of the LPS responsiveness

Individual responsiveness to LPS
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Genetic variants in the CD14 gene and atopy
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CD14 polymorphisms

total

yes no

CD14-159CC 17 19 36
CD14 - 159CT/TT 16 66 82

total 33 85 118

Chi = 8.21
p = 0.004

pollens allergy
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Association between CD14 genotype and allergy



A Simpson, FD Martinez CEA 2010

Interaction between endotoxin and CD14 genotype
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IgE (U/mL)

Dust endotoxin (EU/mg)

Association du taux d’IgE avec l’exposition aux endotoxines
 selon les polymorphismes du CD14
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Association du taux d’IgE avec l’exposition aux endotoxines
 selon les polymorphismes du CD14



CD14 promotor polymorphisms and inhaled
endotoxin modulates the sCD14
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Association of CD14 haplotypes with LPS-induced
systemic inlammation
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 Innate Immunity in Heart, Lung and Blood Disease 
Programs for Genomic Applications

Name toll-like receptor 4 isoform D
Source PGA InnateImmunity
Chromosome chr9 (+) (chr9:113920245-113930888) 
Accession NM_138557 
SNPs 44

The most frequent are: - 896, -1196, -1607, -2026, -137

Ref: Immunity in Heart, Lung, and Blood Diseases. 
Innate Immunity PGA, NHLBI Program for Genomic Applications, 
URL: www.innateimmunity.net/IIPGASNPs/TLR4/index_htlm



The LPS response was lower in subjects +896 AG of Tlr-4 gene

Tlr-4 polymorphism and the LPS responsiveness

Michel, T LeVan, D Stern, M Dentener, J Thorn, D Gnat, L Beijer, P Cochaux,
PG Holt, FD Martinez, R Rylander. J Allergy Clin Immunol 2003, 112: 923-9



LPS GENE STUDY SUMMARY

TLR4-1607 TT TLR4-896AA           TLR4-2026AA         CD14-159 CC

Chi-2 p Chi-2 p Chi-2 p Chi-2 p

Sexe 0,55 ns 0,61 ns 5,41 ns 1,48 ns

SPT 6,36 0,042 0,09 ns 2,04 ns 6,05 0,014

RAST g1, t3 5,91 0,0521 0,18 ns 0,97 ns 8,77 0,0031

CRP resp (>10) 2,47 ns 7,29 0,007 1,37 ns 2,04 ns

WBC resp (>4000) 3,07 ns 4,25 0,039 0,45 ns 0,31 ns

LPS receptor gene : summary
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Relationship between endotoxin exposure and the prevalence
of asthma, in regard with TLR4 polymorphism



Conclusions

The effects of endotoxin exposure on
allergic diseases are influenced by:

1.The timing of exposure
2.The pre-existence of a disease
3.The polymorphisms of the endotoxin receptor




