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[Abstract] Airway hyperresponsiveness to methacholine is an important characteristic of asthma. 

This protocol describes how to measure airway response to methacholine in vigil and unrestraint 

mouse. The enhanced pause (PenH) is an index of the airway response to increasing doses of 

methacholine recorded by whole-body barometric plethysmography. 

 

Materials and Reagents 

 

1. Sterile saline (0.9% NaCl) 

2. Methacholine (Sigma-Aldrich, catalog number: A2251) 

3. Drierite (Sigma-Aldrich, catalog number: 238988) 

4. Nebulization (see Recipes)  

 

 Equipment 
  

1. Whole body plethysmography system (EMKA Technologies), including standard setup 

(whole-body plethysmograph, differential pressure transducer, ventilation pump, 

amplifier, interface box, acquisition card and iox2 software with the respiratory flow 

analyzer module) and standard nebulisation equipment (LS230, SYSTAM, Villeneuve-

sur-Lot) 

 

Procedure 

 

1. Turn the plethysmograph system on, and wait for 15 min to let the airflow and signal be 

stable. 

2. Control the permeability of each pneumotachograph, and change it for a new 

pneumotachograph if the permeability is altered. 

3. Control the dryness of the drierite; dry drierite is blue and turns pink in the presence of 

humidity. Drierite has to be changed regularly. 
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4. Control functionality of each ventilation pump in the plethysmograph system; each 

ventilation pump must be regulated to 0.8 L per minute. Check the balls in each 

flowmeter: All balls have to be perfectly mobile, and show no sign of oxidation (these 3 

controls have to be performed before each experiment). 

5. Turn on the IOX software (delivered with the plethysmograph system). 

6. Proceed to calibration of each functional plethysmograph chamber. 

7. Place the animals carefully into each plethysmograph chamber. 

8. Wait for thirty minutes for the animals to become quiet and calm in the plethysmograph 

chamber. 

9. Begin the measurement session. 

10. Add saline to the nebulizer, start the first nebulisation (30 sec) and record the enhanced 

pause (PenH) during 20 min. 

11. Add 0.05 M Methacholine solution, nebulize for 30 sec and record PenH (20 min). 

12. Add 0.1 M Methacholine solution, nebulize for 30 sec and record PenH (20 min). 

13. Add 0.2 M Methacholine solution, nebulize for 30 sec and record PenH (20 min). 

14. Add 0.3 M Methacholine solution, nebulize for 30 sec and record PenH (20 min). 

15. Save data. 

16. Turn off the database (IOX software) and the computer. 

17. Remove each mouse from each chamber. 

18. Clean all devices. 

19. Proceed to data analysis. Use the Datanalyst software (delivered with the 

plethysmograph system) for data collected by the IOX software. The mean PenH of the 

data measured during 5 min around the peak PenH is used for each dose of 

methacholine (as shown by the arrows and dotted lines on Figure 1. 
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Figure 1. 

 
Recipes 

 

1.  Nebulization with the standard nebulization system (LS230, SYSTAM) requires 10 ml of 

each methacholine solution. Prepare a solution of methacholine at 0.3 M, and dilute it to 

obtain the 0.2 M, 0.1 M and 0.05 M solutions in sterile saline (0.9 % NaCl). Methacholine 

solution has to be prepared on each experimental day from the methacholine powder. 

 
Notes 

 

1. If the whole body plethysmograph system is equipped with any other nebulization 

equipment than LS230 (SYSTAM), we recommend to adapt the methacholine doses. 
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