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Preliminary Comments on the ISA from Dr. Michael Kleinman 
 
 
Comments on Chapter 4 – Dosimetry and Modes of Action for Oxides of Nitrogen  
 
Chapter 4 is revised to address the CASAC Panel’s advice to improve characterization of the NO2 transport 
within the respiratory tract, existing dosimetric models, as well as mode of action for specific health outcome 
groups such as asthma exacerbation.  
 

1. The dosimetry section (Section 4.2) expands on the description of the epithelial lining fluid in the 
tracheobronchial and alveolar regions. Further, the deficiencies and uncertainties associated with the lack 
of a validated NO2 dosimetry model are more explicitly described. Please comment on the adequacy and 
clarity of these expanded discussions. To what extent does Section 4.2 address the reactive nature of NO2 
and its ability to pass beyond the epithelial lining fluid?  
 
The revised chapter provides a more thorough review of the basis of the model and identifies the alveolar 
region as the target zone in which the ELF is sufficiently thin that NO2 and reaction/metabolic products 
can reach and interact with underlying tissue.  It is noted that there are endogenous as well as exogenous 
sources for NOx and metabolites and that the concentrations of each of these are similar for many 
ambient situations.  Table 4.1 clearly shows differences between human bronchoalveolar penetration and 
rat bronchoalveolar penetration.  It would be helpful to include the ELF thickness in the regions shown so 
that the table would make it clearer that penetration through the ELF is region dependent.  The bronchi 
and bronchioles are ciliated.  The cilia are important components of the clearance process in the lung.  
Even though penetration to basal tissue is unlikely in the bronchial airways, the cilla may be affected and 
this can change rates of clearance.  Reduced nasal mucocilliary clearance has been reported to be induced 
proportional to NO2 exposure in urban motorcyclists[1]. The relationship of impaired clearance to 
increased susceptibility to respiratory system illnesses could be discussed and included in the mode of 
action discussion.  While the evidence is still sketchy, there is an association between increased 
respiratory system infections and NO2 exposures [2, 3]. There is also evidence of a relationship between 
increased exposure to NO2 and ear infections [2].  
  

2. Section 4.3 discusses mode of action for specific outcome groups and also includes new figures that 
describe what scientific information is available on the key events and endpoints that make up the 
pathophysiological changes that lead to particular health effects. What are the Panel’s views on the 
effectiveness of the organization around the outcomes of interest? 
 
The figures provide a useful summary fo concepts.  The figure captions could be phrased more 
specifically to highlight the key areas being discussed. 

3. To what extent do the new figures facilitate integration with the health effects evidence in Chapters 5 
and 6?  
They provide a useful structure for the discussion.  It might be useful to somehow recapitulate these 
figures in Table 5.1 to provide a framework that helps focus the synthesis of information. 
 

Specific Comments:   
4-34 L 4 It could be noted that the diminished response seen after repeated NO2 exposures is consistent with O3. 
4-37 L 9 The comments on eosinophilic inflammation is linked to airway hyperreactivity later in the 
document, but could be mentioned here. 
4-49 L 34 Alveolar bronchiolization due to NO2 exposure is consistent with what has been reported for 
O3.  Perhaps this suggests similarities in effects of oxidant gases in general. 
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