
HAL Id: hal-00650376
https://hal.science/hal-00650376

Submitted on 10 Dec 2011

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

A pilot study to explore whether airborne endotoxins
play a role in the association between environmental
tobacco smoke and non-respiratory, smoking related

diseases
Jill P Pell, Gael Tavernier, Sally Jane Haw

To cite this version:
Jill P Pell, Gael Tavernier, Sally Jane Haw. A pilot study to explore whether airborne endotoxins play
a role in the association between environmental tobacco smoke and non-respiratory, smoking related
diseases. International Journal of Epidemiology, 2010, �10.1093/ije/DYQ236�. �hal-00650376�

https://hal.science/hal-00650376
https://hal.archives-ouvertes.fr


For Review
 O

nly

 
 
 

 
 

 
 

A pilot study to explore whether airborne endotoxins play a 

role in the association between environmental tobacco 

smoke and non-respiratory, smoking related diseases 
 
 

Journal: International Journal of Epidemiology 

Manuscript ID: IJE-2010-10-1044 

Manuscript Type: Letter to the Editor 

Date Submitted by the 
Author: 

21-Oct-2010 

Complete List of Authors: Pell, Jill; University of Glasgow, Public Health Section 

Tavernier, Gael; Wythenshawe Hospital, North West Lung Research 
Centre 
Haw, Sally; Scottish Collaboration for Public Health Research and 
Policy, MRC Human Genetics Unit 

Key Words: pilot study, environmental tobacco smoke, endotoxins 

  
 
 

 



For Review
 O

nly

A pilot study to explore whether airborne endotoxins play a role in the association 

between environmental tobacco smoke and non-respiratory, smoking related 

diseases  

 

Lipopolysaccharides (endotoxins produced by gram negative bacteria) are present on the 

surface of cigarettes and have been implicated in a number of diseases. Active smoking 

predisposes to periodontal disease which, in turn, facilitates gastrointestinal absorption of 

endotoxins. Serum endotoxin concentrations are higher among active smokers and are 

associated with risk of cardiovascular disease.
1
 In addition to being present on the surface 

of cigarettes, endotoxins are present in both mainstream and side-stream cigarette 

smoke.
2
 Inhaled airborne endotoxins have been implicated in the pathogenesis of 

respiratory disease.
3
 In a guinea pig model, endotoxins have been shown to penetrate the 

lung barrier and be detectable in the blood.
4
 Similarly, non-smokers with occupational 

exposure to organic dust containing high levels of endotoxin have been shown to have 

increased plasma concentrations of lipopolysaccharide.
5
 However, no previous study has 

examined whether exposure to environmental tobacco smoke is associated with increased 

serum endotoxin concentrations. 

  

In a pilot study, we compared serum endotoxin levels in three groups of individuals: ten 

self-reported never smokers who lived with non-smoking partner and had a serum 

cotinine concentration of ≤0.1 ng/mL, ten self-reported never smokers who lived with 

partners who smoked and had a cotinine concentration of 6-11 ng/mL, and ten self-

reported current smokers (≥20 cigarettes per day) who lived with non-smoking partners 
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and had a cotinine level of ≥600 ng/mL. Cotinine was assayed using gas chromatography 

with a specific nitrogen phosphorus detector. The lowest level of detection was 0.1ng/mL. 

Serum endotoxin was measured using a kinetic turbidometric Limulus amoebocyte lysate 

(LAL) assay, following heat inactivation (1:10 serum, 15min at 70
0
C).  Diluted serum 

samples (0.1ml) were assayed with 0.1ml of LAL and incubated at 37
o
C for 75 min. 

Optical density readings were obtained every 30 seconds at 340nm and spike recovery 

calculated. The limit of detection was 0.05 EU/mL (Endotoxin Unit/mL).  

 

The median serum endotoxin concentrations were 0.487 EU/mL (IQR 0.050-0.944) 

among never smokers protected from environmental tobacco smoke, 0.402 EU/mL (IQR 

0.050-0.678) among never smokers exposed to environmental tobacco smoke and 0.683 

EU/mL (IQR 0.284-7.000) among current smokers. Compared with never smokers, 

current smokers had significantly higher serum concentrations of endotoxin (Mann 

Whitney U test, p=0.006). There was no statistically significant difference in serum 

endotoxin concentrations between never smokers protected from environmental tobacoo 

smoke and never smokers exposed to environmental tobacco smoke (Mann Whitney U 

test, p=0.436).  

 

In conclusion, we found no evidence that airborne endotoxin from cigarette smoke can 

translocate to the blood. Therefore, this mechanism is unlikely to play a role in the 

association between exposure to environmental tobacco smoke and non-respiratory, 

smoking-related diseases such as cardiovascular disease. Our findings require 

corroboration in a larger study.   
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