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Aim 
Cigarette smoking affects patients with inflammatory 
bowel diseases (IBD) in that it increases onset of 
Crohn’s disease (CD) but is protective against 
ulcerative colitis (UC). NFκB, a protein involved in cell 
regulation, exists in inert form in the cell. Activation 
by different stimuli causes NFκB to move within the 
cell to the nucleus, where it activates other genes. 
Mutations in the NOD2 gene (a protein involved in 
immune responses to bacteria) confer increased 
susceptibility to CD, possibly via reduced ability to 
activate NFκB. 
1) To determine whether constituents of 
cigarette smoke (especially nicotine) affected NFκB, 
leading to inflammation and cell death (apoptosis). 
2) To determine whether nicotine or cigarette 
smoke extract (CSE) altered expression of NOD2 
through activation of NFκB.   
3) To determine the relevance of these changes 
to the disease course of IBD using patient samples.  
 
Project Outline/Methodology 
A colonic epithelial cell line was stimulated with 
chemicals found in cigarette smoke to investigate the 
activation of NFκB.   
NOD2 gene expression was measured in the same 
cell line after stimulation with bacterial products, an 
inflammatory mediator (TNFα), nicotine and CSE 
(made by bubbling cigarette smoke through saline). 
Analysis of clinical information assessed the effects of 
smoking on disease patterns of both CD and UC.   
Gut biopsies and blood samples were obtained from 
patients with IBD and healthy controls. Biopsies and 
blood cells were stimulated with nicotine and 
bacterial products. Chemical messengers (cytokines) 
released during inflammation were measured in the 
cultures to investigate whether these were modified 
by nicotine. After stimulation, the blood cells were 
investigated to look for changes in cell turnover and 
cell death.   
 
Key Results 
Nicotine was found to increase the amount of NFκB in 
the nucleus, while the other chemicals tested were 

found to inhibit NFκB activation.   TNFα increased the 
amount of NOD2 in the cell, whereas nicotine had 
little effect alone, but reduced slightly the response 
from TNFα.  CSE prevented the increase in NOD2 
expression seen with TNFα. 
In biopsy samples, the smoking habit of the patients 
at the time of biopsy, but not stimulation with 
nicotine, affected the levels of cytokines produced.  
In blood cells, cytokine levels were not affected by 
the smoking habit of the patients. Nicotine prevented 
cells from undergoing cell death (apoptosis). Both CD 
and UC symptoms changed with patients’ smoking 
habit, in terms of location and severity of disease.  
Notably, ex-smokers with CD were less likely to 
require surgery and ex-smokers with UC were more 
likely to require surgery.   
 
Conclusions 
Smoking habit and nicotine stimulation had different 
effects on inflammatory mediators and gene 
expression. Smoking had a profound effect on the 
clinical pattern of CD and UC. 
 
What does this study add to the field? 
Smoking may modifiy the expression of genes 
important in CD and UC pathogenesis.  Nicotine is a 
good candidate for helping people stop smoking 
without worsening of disease course.   
 
Implications for Practice or Policy 
Taking into account the smoking habit of patients at 
presentation may give more prediction of their 
symptoms.   
 
Where to next? 
Investigate whether other candidate genes in IBD 
pathogenesis are modified by smoking.  Investigate 
whether mutations in genes involved in smoking 
metabolism contribute to these phenomena.   
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