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Simulation of airway calibre and inflammation interaction by a new model of airway epithelium

• This new model is able to mimic FE NO decreasing with BC by decreasing diffusion area and lengthening diffusion pathways, hence reducing JawNO.

• FE NO is quite insensitive to BC occurring in central airways.

• BC involving distal airways may, depending on its level, partially or even totally mask an epithelial NO production increase

• This emphasizes the importance of the site of BC in the interpretation of a FE NO change.

Simulation of airway calibre and inflammation interaction by a new model of airway epithelium

Corresponding author : ckaramao@ulb.ac.be 1 TIPs (Transfers, Interfaces and Processes), Université libre de Bruxelles, Brussels, Belgium 2 Chest Department, Erasme University Hospital, Université libre de Bruxelles, Brussels, Belgium

Background

-Experimental evidences show that airway bronchoconstriction (BC) interferes with the ability of exhaled nitric oxide (FE NO ) to reflect inflammatory status (Figure 1).

-Intensity but also site of BC likely influence FE NO changes.

-So far, no theoretical studies have been conducted about the influence of BC on the total flux of NO in the conducting airway compartment (JawNO).

Aim

-To present a new model of epithelium NO production and transport coupled with NO transport in the airways.

-To theoretically assess how the site of airway BC influences JawNO and, hence, FE NO .
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Were simulated :

1) JawNO and FE NO as a function of the furthest constricted generation, without production change 2) FE NO with a 30% increase of epithelial NO production and :

Simulations Results

1)

2)

Conclusions

Figure 1 Late phase of DPT challenge -NO production in the airway epithelium and transport from the epithelium to the lumen (JawNO) -Airway narrowing by smooth muscle shortening (Figure 3) -Dimensionless calculations for numerical stability and physical comparisons

• NO axial transport equations in the airways are then solved based on diffusion/convection equations in Weibel's morphometric data. • NO production is assumed as constant by volume of epithelium, i.e. 4.87 10 -12 molNO s -1 cm -3 (Figure 4) 
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