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BRAINSTEM COMMAND NODE

How the Brain
Controls Breathing

The Neural Algorithms of Human Respiration

SIGNAL:
RHYTHMIC DISCHARGE

TARGET :
METABOLIC HOMEOSTASIS
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Human beings possess a significant

neural ability to maintain and moderate

respiratory rhythms to suit the exact TARGET: &——e o——e NEURAL PATHWAY:
. ’ . METABOLIC PHRENIC &
metabolic demands of body tissues. This HOMEOSTASIS INTERCOSTAL NERVES

is the control system.
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The Core Engine: Respiratory Rhythm Centre A}

FREQUENCY: 8.25 HZ
CYCLE STABILLTY: 99.9%

Sets baseline breathing
rhythm to meet tissue
demands.
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The absolute pacemaker of human breathing. This
specialized neural centre is primarily responsible for
the baseline regulation of the respiratory rhythm.



The Moderator: Pneumotaxic Centre

Acts as an override mechanism for the Respiratory Rhythm Centre.

Inspiration Duration DURATION:
0.5 SEC

»

LOCATION: PONS REGION

RATE:
24 BPM

Respiratory Rate

Mechanic: Neural signals from the Pneumotaxic Centre can physically reduce the duration of
inspiration. By cutting the ‘in-breath’ short, the overall respiratory rate is dynamically altered.
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Central Sensors: The Chemosensitive Area LOCATION: ADJACENT TO RHYTHM CENTRE

‘COZ \ H+

Chemosensitive Area

Rhythm Centre

A dedicated chemical monitoring zone Highly sensitive to CO2 and H+ ions.
situated directly next to the primary An increase in these substances A
pacemaker. immediately activates the centre. TopAll




The Remedial Action Loop A

TopAll
Step 1: Stimulus

High tissue catabolism
produces excess CO,

and H*.
Step 4: Adjustment The ultimate goal of Step 2: Detection
k. sl this loop is exclusively y .
Ventilation rate is adjusted elimination, driving Chemosensitive Area is
to accelerate elimination of the system back to activated by rising
volatile substances. equilibrium. chemical concentrations.
Step 3: Signal

Alert transmitted to the
Respiratory Rhythm
Centre.



Peripheral Watchdogs: Cardiovascular Receptors

% Medulla

The brain relies on secondary, long-range
sensors placed at critical junctions of the
cardiovascular system.

Aortic Arch

Carotid
Artery ===-=- -

T S

Recognizes changes in CO2 and H+ 5 Sends necessary remedial signals
concentration in the bloodstream. directly to the Rhythm Centre.
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The Biological Paradigm Shift A
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The Insignificance of Oxygen.

It is a common misconception that our breathing rate is driven by a
lack of oxygen. In reality, the role of O2 in the neural regulation

of respiratory rhythm is quite insignificant. Our biological
command center is wired almost entirely to detect and eliminate
physiological exhaust (CO2 and H+), not to seek fuel.
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You've Learned
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Practicing MCQs gets you marks.
That's exactly what TopAll Pro is built for.
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