CONTROL OF BREATHING

Objectives

1.Distinguish between the automatic and conscious/voluntary control
of breathing and identify the key structures involved in generation
of the breathing rhythm.

2.Specify key sources sensory input to the rhythm generator that
modify its output to the respiratory muscles.

3.ldentify the location and ventilatory response of the central &
peripheral chemoreceptors to changes in arterial level PCO,, pH
and PO,.

4.Describe how a decrease in plasma pH regulates ventilation &
partial pressures of oxygen and carbon dioxide in the blood. Provide
an examples in health and in disease.

5.Based on what you know about the chemical control of ventilation,
explain the danger of hyperventilation prior to diving under water.

RHYTHM OF BREATHING IS ESTABLISHED IN THE CNS
Automatic vs Conscious/Voluntary Control
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AUTOMATIC BREATHING IS INITIATED IN THE MEDULLA
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BULBOSPINAL INSPIRATORY NEURONS INITIATE INSPIRATION
VIA SPINAL NERVES TO THE INSPIRATORY MUSCLES
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MANY INPUTS TO THE MEDULLA CONTRIBUTE
TO THE RHYTHM OF BREATHING
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FEED BACK & FEED FORWARD INPUT
to the Medullary Respiratory Centre
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THE HERING BREUER REFLEX

An early historic (1868) example of the many mechanoreceptor inputs
regulating the rhythm of breathing

a reflex triggered to prevent over inflation of the lungs.

« stretch receptors in the smooth muscle of the airways respond to
stretching of the lung during inflation, allowing expiration to occur-
reflex is mediated by the vagus nerve.

« early physiologists believed the reflex played a major role in
establishing the rate and depth (rhythm) of breathing in humans- -
true for most mammals, not the case for adult humans at rest.

« the reflex may determine breathing rate and depth in newborns &
in adult human when tidal volume > 1 L, as during exercise

MECHANORECEPTOR FEED BACK
To The Medullary Respiratory Centre
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CHEMORECEPTOR FEED BACK
To The Medullary Respiratory Centre
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TWO TYPES OF CHEMORECEPTORS PROVIDE FEEDBACK TO
THE RESPIRATORY NEURONS IN THE MEDULLA
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TWO TYPES OF CHEMORECEPTORS PROVIDE FEEDBACK TO
THE RESPIRATORY NEURONS IN THE MEDULLA

PERIPHERAL CHEMORECEPTORS
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PERIPHERAL CHEMORECEPTORS
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CHEMICAL CONTROL OF BREATHING

Think about—

the potential danger of
hyperventilating before diving
under water

shallow water blackout-death through cerebral hypoxia

SENSING ARTERIAL PLASMA pH

The role of peripheral chemoreceptors
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VOLUNTARY CONTROL OF BREATHING
Congenital Central Hypoventilation Syndrome
“Ondine’s curse”—forgetting to breath

« a rare disorder in children (400 cases known world wide)

ebreathing is adequate when awake

ebreathing is inadequate or absent during sleep (Rx mechanical
ventilation/diaphragm pacing)

« some have low or absent ventilatory response to elavated CO2, low 02,
metabolic acidosis- poor integration of chemoreceptor input at the
medulla?




