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Ad 1. Effect of age at the time of CS 
exposure 

 

Rehan VK, et al. Am J Physiol Lung Cell Mol Physiol 2011 ;31:L1-L8. 

-Third hand smoke - genome instability and  
faster telomere shortening 
-Methylation and downregulation  
 of miRNA (placenta, cord blood, peripheral  
blood) 

-Second hand smoke - higher concentrations  
of benzol(a)pyrene, toluene, nitrosamines,  
smaller particles more likely to be  
deposited in the lung  
-Exposure to carcinogens during periods  
of rapid cell division ς genetic abnormalities 
 ς lung cancer, fibrogenesis 



Ad 2. Effect of CS on lung cells 

Momi N, et al. Carcinogenesis 2012; 33.1617-28. 



Smoking-induced epigenetic events 

Penner MR, et al. Front Ag Neurosci 2010; 2:9.   
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Effect of cigarette smoke - 
epimmunome 

Swamy M, et al. Nat Immunol 2010;11: 656ς65. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2950874/figure/F1/


Infection 
susceptibility 

-CS favours colonisation by pathogens 
-Enhances bacterial attachment to epithelial  
cells, promotes changes in virulence by  
modifying bacterial gene expression 
 
 
- Reduction in lung aǄ TLR3 expression  
may be one mechanism contributing  
to the increased incidence of viral respiratory  
infections in smokers and to viral induction  
of acute exacerbations 

Garmendia J, et al. European Respiratory Journal 2012; 39:467-477. 
Todt JC, et al. Respir Res 2013; 14:33. 



Mechanisms of nicotine-induced 
fibrogenesis 

ÅPromotes damage to epithelial/endothelial 
barriers 

ÅStimulates the production and release of TGF-
1̡ 

ÅRecruits inflammatory cells 

ÅActivates ROS production 

ÅActivates collagen-producing cells 

Jensen K, et al. FASEB Journal 2012; 26:4778-4787. 



Particle related effect of cigarette 
smoke 

Sangani RG, et al. International Journal of COPD 2011; 6:191-198. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3107695/figure/f1-copd-6-191/


Modification of environmental 
exposures prevent/delay onset of 

short telomere syndrome 

Diaz de Leon A, et al. PlosOne 2010; 5:e10680. 



Cigarette smoke induced dysregulation of 
microRNA expression  

-Repressors of genic expression  
at the posttrascriptional level,  
degrading messenger RNA or  
inhibiting its protein translation 
 
-Correlation between smoke  
exposure-induced dysregulation  
of miRNAs and age 
-Dysregulation intensity and duration  
associated 
-Short term exposure-reversible  
changes, adaptive response mech 
-Longer exposure-irreversibility  
of changes in expression 

Russ R, et al. Pulm Med 2012; 2012:791234. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3236311/figure/fig1/


Pathogenesis of IPF 

Ding Q, et al. Drugs 2011; 71: 981-1001. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3955181/


Smoking and ILD associated with 
organic/anorganic antigens exposure 

Rajesh P, et al. Journal of Clinical and Diagnostic Research 2013;3: 580 - 588 
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Smoking and ILD associated with  
organic/anorganic antigens exposure 

-Association among polymorphisms  
of genes for enzymes playing role  
in coping with reactive oxygen and  
nitric species in asbestosis patients 

Franko A, et al. Biomed Res Int 2013; 2013:405743. 



Smoking and ILD associated with 
organic/anorganic antigen exposure 
ÅProtective effect of CS on the development of 

hypersensitivity pneumonitis  

ÅLong-term exposure to PDE without CS: ҧ in lung 
weight/body weight ratio, total cell number in 
bronchoalveolar lavage (BAL) fluid, and content of 
hydroxyproline in the lung compared to short term 
exposure 

ÅShort-term exposure ǘƻ t59Ҍ/{Υ Ҩthe lymphocytosis 
in BAL fluid, and lymphocyte proliferation 

ÅLong-term exposure to PDE+CS:  ҧ lung 
hydroxyproline.  

Furuiye M, et al.J Med Dent Sci 2007; 54:87-95. 



Smoking and ILD in patients with 
connective tissue disease 

Antoniou KM, et al. Respirology 2013; 18:1191-6. 



Smoking and rheumatoid arthritis 

ÅSmoking associated with development of 
extraarticular manifestations and progressive 
disease course 

ÅPromotes citrullination of synovial proteins 

ÅSmoking + HLA shared epitopes alleles --- 
autoimmunity trigger 

ÅILD in RA males, >10 py UIP 

ÅLower PY ς emphysema, prevalence 48% RA-
ILD 

Cavagna L, et al. Biomed Res Int 2013; 2013: 759760. 



Smoking and rheumatoid arthritis 
treatment 

-Lower infliximab response 
-Limit efficiency of corticosteroids  
to attenuate the transcription  
of inflammmatory genes 
-Induce cytochrome P450 activity 

Daien CI, et al. Mediators Inflamm 2014; 2014: 386148.  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3913459/figure/fig1/


Smoking and rheumatoid arthritis 
treatment 

Daien CI, et al. Mediators Inflamm 2014; 2014: 386148. 



Systemic sclerodermia - inconsistent 
results 
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Systemic sclerodermia - inconsistent 
results 



Systemic sclerodermia - inconsistent 
results 

ÅSignificant increase in frequency and severity 
of vascular and GIT symptoms 

ÅIncrease of dyspnoeaΣ Ҩ C9±мΣ C±/Σ Dlco 

Åҧ severity of Raynaud , acid reflux 

Hudson M, et al. Arthritis Rheum 2011; 63:230-8. 



RB-ILD/DIP 
   

 

Godbert B, et al. Eur Respir Rev 2013; 22:117-23. 



Pulmonary Langerhans cell histiocytosis 

Suri SH, et al. Orphanet J Rare Dis 2012; 7:16. 



Proteins differently expressed in PLCH 
and other patients       

-Oxidative stress, proteolysis,  
angiogenic factors 
-Common pathways in IPF  
and PLCH 

Landi C, et al. J Clin Bioinfoma 2011; 1:31. 




