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Neural control of breathing

e Voluntary control system

e Automatic control system
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Neural control of breathing

Automatic control system

e Pons

 Medulla:
dorsal group
ventral group



Automatic Control
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Neural control of breathing

Medullary system

Dorsal group

e Location
e Composition
e Efferent
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Neural control of breathing

Medullary system

Ventral group

e Location e Extend through the NA and NRA
* Composition e Both | and E neurones
rostral [ g\

During expiration

caudal E

e Efferent e Some to RMNs
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Neural control of breathing ‘

Pontine centre (Pneumotaxic centre)

* Location * In the medial parabrachial and
K-F nuclei of the DL pons

e Composition  |and E - neurones
e Bothl/E
e Efferent  to medullary centre

(Inhibitory)



Neural control of breathing ‘
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Function of the Pneumotaxic centre
- switching inspiration and expiration




Blood chemistry changes
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Chemical control of breathing

Respiratory chemoreceptors

e Central chemoreceptors

(medullary chemoreceptors)

e Peripheral chemoreceptors

(carotid body and aortic bodies)



Chemical control of breathing

Central chemoreceptors (medullary chemoreceptors)

* inthe ventral surface to medulla

e sensitive to [H*] of brain ISF and CSF

Cerebral capillaries
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Chemical control of breathing

COZ + Hzo — H2C03 — H+T+ HCOS_

Cerebral capillaries H+I H+I
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Chemical control of breathing

Respiratory
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Chemical control of breathing

Respiratory chemoreceptors
¢ Peripheral chemoreceptors (carotid body and aortic bodies)
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Chemical control of breathing

Respiratory chemoreceptors
¢ Peripheral chemoreceptors (carotid body and aortic bodies)
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closed "
PO, l > O, sensitive K* channels (glomus cells)

Carotid body

Type Il cell
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decrease in Kt efflux

|

depolarization
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V-G Cat*t channels

|

increase in Ca*t influx
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exocytosis of NT (dopamine)

|

Excitation of afferent nvs
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Respiratory chemoreceptors
® Peripheral chemoreceptors (carotid body and aortic bodies)
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Denervation of afferent nerves from peripheral

chemorece ptO I'S (carotid body and aortic bodies)
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Ventilatory response to P.,, changes

Normal Pa.y, = 40 mmHg

* |ncreased

e Decreased

through respiratory chemoreceptors
(both central and peripheral)

changes in VENTILATION
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lnspired air Exzpired gas
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Ventilatory response to P,, changes

Normal Pa,, =95 mmHg

* |ncreased

e Decreased

through respiratory chemoreceptors

changes in VENTILATION
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Two counterbalancing mechanisms
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Two counterbalancing mechanisms

Pa,,— »CB &AB IX & X » VENTILATION I

Hb vs HBO,

Hb is weaker acid than HBO,

Hb

+ 1H+ é HHb
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Ventilatory responses
to change in acid base balance

CO, +H,0 ™ H,CO, ™ H* + HCO,"



Metabolic acidosis: respiratory stimulation

Metabolic acidosis (e.g. ketoacidosis in DM)

IPIasma [H*] — cB&AB _X&X  oC mmmm)p HYPERVENTILATION
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H* back to the normal ‘




Metabolic alkalosis: respiratory depression
Metabolic alkalosis (e.g. loss of H* in vomiting)

lPlasma [H*] — cB&AB X &X  oC mmmm)p HYPOVENTILATION

CO, wash out l

H* back to the normal ‘
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Metabolic acidosis HYPERVENTILATION
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Ventilation (L/min BTPS)
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Effect of H* on the CO, response

ADDITIVE

Slope

no change

Intersect
shift to left

Same amount of respiratory
stimulation is produced by lower
arterial P, level



Neural control of breathing ‘
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Chemical control of breathing

60-70%
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Non-chemical influence of breathing
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Reflexes from airways and lungs

 Receptors from airways < Unmyelinated vagal
and lungs fibres
— Pulmonary subgroup
— Bronchial subgroup

* Receptors from airways e Myelinated vagal fibres
and lungs
— Slowly adapting
— Rapidly adaption



Hering-Breuer reflex

 Hering-Breuer inflation reflex
— Stimulus : steady lung inflation

— Response : an increase in duration of expiration

 Hering-Breuer deflation reflex
— Stimulus : marked deflation of the lungs
— Response : a decrease in duration of expiration



Irritant receptors (rapidly adapting receptors)

- by histamine
Irritant receptors Irritant receptors
(in trachea) (in lungs)
e Coughing * hyperpnoea
e BC

e Mucus secretion

Coughing and sneezing: protective reflexes



J - receptors (Juxtacapillary receptors)

- C fibre endings lying close to pulmonary vessels

Stimulus Responses

* Hyperinflation  Apnoea followed

e |V or Icardiac by rapid breathing
administration of e Bradycardia
chemicals

o * hypotension
(eg. Capsaicin)
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