Lecture 9 
Breathlessness and Control of Breathing in the Awake State

Prof Mike Hughes (mike.hughes@imperial.ac.uk)

Learning Objectives:

1. Describe the timing and neural drive components of a tidal breath

2. Know in outline the central organisation of breathing, and the principal inputs and outputs.

3. Be able to describe the ventilatory sensitivity to CO2 and hypoxia.

4. Be aware of the neural response to “loaded” breathing.

5. Realise that “breathlessness” is a complex sensation, and know that its quantity can be measured by Borg or Visual Analogue scales.
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1.  Describe the timing and neural drive components of a tidal breath:

    Volume

                          a







Time (s)

Label the volume, timing and neural drive components of a respiratory cycle.

What is the inspiratory duty cycle?         What is the slope “a”?

Substitute for y and z in the equation: VE = VT/y x TI/z

Which components of the breath represent a) neural drive, b) timing?
2.  Know in outline the central organisation of breathing, and main inputs and outputs



      Brain











Name boxes and arrows from list below (a box may have more than one attribute):

Metabolic controller,  H+ rapid response unit,  H+ slow response unit,  respiratory spinal motorneurones,  carotid body,   behavioural controller, impulse frequency of neural drive, PO2 rapid response unit,  breath holding etc,  TI and TE switching
3.  Be able to describe the ventilatory sensitivity to CO2 and hypoxia.

CO2 (a)


PO2 (b)



SaO2 (c)




Label the axes and sketch in for a) CO2 sensitivity in normoxia and hypoxia, for b) PO2 sensitivity for normal and raised arterial PCO2, for c) SaO2 sensitivity for normal and raised arterial PCO2.

Question: Why is sensitivity to CO2 change greater than that to PO2 change?

4.  Be aware of the neural response to “loaded” breathing.
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(from: Gorini M, Spinelli A, Ginanni R, Gigliotti F, Scano G.  Neural respiratory drive and neuromuscular coupling in patients with chronic obstructive pulmonary disease (COPD). Chest 1990; 98: 1179-86.)

Why is neural drive (~ P0.1 and Edi [electrical activity of the diaphragm]) greater in B and A versus N?  

Why do you think TTOT is shorter in B and A?

5.  Realise that “breathlessness” is a complex sensation, and know that its quantity can be measured by Borg or Visual Analogue scales.
a)  Define the word “breathlessness” for the Concise Oxford Dictionary in 20 words!

b)  Define the breathing sensation and the context in i) tightness, ii) increased effort, iii) air hunger

B: chronic bronchitis


A: emphysema


N: normal subjects
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