
Fig. 3. 
A) & B): Experimental records illustrating the effect of TNFα on the responses of silent 

RARs to capsaicin, inflation and deflation of the lung in two anesthetized, open-chest and 

artificially ventilated mice. A) Veh (0.03 ml of PBS) and B) TNFα (10 µg/ml, 0.03 ml) were 

administered ~24 h earlier by intratracheal instillation into the lungs of Veh and TNFα mice 

(weights: 31.8 g & 25.9 g), respectively. In both A) and B), left panels: responses to constant 

pressure (30 cmH2O) hyperinflations of the lungs for 8 s when the ventilator was turned off; 

middle panels: responses to lung deflations when the expiratory line of the ventilator was 

exposed to atmospheric pressure; right panels: responses to intravenous bolus injections of 

capsaicin (1.0 µg/kg) at arrows. Both receptor locations were in the right lung. From C) to 

F): group data of silent RARs after treatments with Veh (open bars) and TNFα (closed 

bars). C): responses to Cap injections (0.5 & 1.0 µg/kg); see the legend of Fig. 2B for 

explanations. D): percentages of silent RARs that exhibited Cap sensitivity (ΔFA > 1.0 imp/s 

after Cap injection). E): response to lung hyperinflation (PT=30 cmH2O); ΔFA: the 

difference in FA between the first second of lung inflation and the baseline (averaged over 

10 s). F): response to lung deflation; ΔFA: the difference between the FA averaged over the 
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8-s duration of deflation and the baseline (averaged over 10 s). * significantly different from 

the Veh group (P < 0.05). (Modified from reference [26])
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Fig. 4. 
A) Representative experimental records illustrating the change in [Ca2+]i evoked by 

increasing concentrations of capsaicin in vagal pulmonary sensory neurons. Left panel: a 

pulmonary neuron (diameter: 24 µm) isolated from a wild-type (WT) mouse; Right panel: a 

pulmonary neuron (diameter: 22 µm) isolated from a TNF-receptor double homozygous 

mutant (TNF−/−) mouse. Both WT and TNF−/− neurons had been incubated with TNFα (50 

ng/ml in culture medium) for ~24 h. Cap was applied for 30 s each, and KCl solution (60 

mM, 20 s) was applied to test cell vitality at the end of each experiment. B) Group data 

showing a comparison of the responses of [Ca2+]i to increasing concentrations of Cap 

between Veh- and TNFα-treated neurons isolated from wild-type (WT) mice.. C) Group 

data illustrating the effect of TNFα treatment on the [Ca2+]i responses to increasing 

concentrations of Cap in neurons isolated from WT and TNF−/− mice. In both B) & C), *: 

significantly different from the corresponding response to 30 nM capsaicin (P < 0.05). # in 

B): significantly different from the corresponding data in Veh- treated neurons (P < 0.05); in 

C): significantly different from the corresponding data in TNF−/− neurons (P < 0.05). Data 

are mean ± SEM. (Modified from reference [26])
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Fig. 5. 
A): Schematic diagram of the experimental set-up. Mic: microphone for recording audio 

signal; Temp: air temperature in the chamber. B) Representative experimental records 

illustrating the characteristic features of pressure changes and the audio signal generated by 

a single cough (Left) and a single expiration reflex (Right) in an awake mouse. Pcham: 

pressure inside the chamber; Pip: intra-pleural pressure recorded via the telemetry sensor. 

(Modified from reference [28])
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Fig. 6. 
Effects of A) Vehicle (Veh, 0.03 ml of PBS; n=5) and B) TNFα (10 µg/ml, 0.03 ml; n=5) 

treatments on the cough response to inhalation challenge of NH3 (0.1%) in awake mice at 

different time points after the treatment. The cough frequency count included both cough 

and expiration reflex. Data (means ± SEM) represent the group responses averaged over the 

5-, 8- and 5-min durations of “Baseline”"During NH3” and “Recovery”, respectively. *, 

significantly (P < 0.05) different from the baseline data (open bars). #, significantly (P < 

0.05) different from the corresponding data obtained before the Veh or TNFα treatment.
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