HUMAN PHYSIOLOGY 0O

Conduction to

The structural and functional journey
of the human respiratory system.




The Conducting Zone A

The anatomical pathway bridging the external atmosphere to the deepest parts of the lungs.

1. External Nostrils & Nasal Chamber: The primary atmospheric entry point.
2. Pharynx: The common passage for both food and air.
3. Larynx: The cartilaginous sound box; guarded by the elastic epiglottis
flap during swallowing.
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4. Trachea: A straight tube sup{mrted bty incomplete cartilaginous rings,
extending to the mid-thoracic cavity.

5. Bronchial Tree: Divides at the 5th thoracic vertebra into right/left
primary, secondary, and tertiary bronchi.
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6. Terminal Bronchioles: The final, thinnest branches of the
conducting network.
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Function of the Conducting Part

The conducting network operates as an advanced physiological HVAC
system—conditioning incoming air for the delicate exchange surfaces.

Transport

Ensures atmospheric
air successfully
navigates the complex
bronchial tree
to reach the deepest
alveolar sacs.

Clean

Actively clears
Incoming atmospheric
air from foreign
particles and
accumulated dust.

Humidify

Adds essential
moisture to the air to
prevent the drying out
of delicate internal lung
tissues.
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Warm

Regulates the
temperature of external
atmospheric air,
bringing it up to
optimal physiological
body temperature.
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The Exchange Zone

Comprising the alveoli and
their ducts, this is the site of
actual gas diffusion driven by
pressure and concentration
gradients.
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The total thickness of the l
diffusion membrane is
explicitly less than a
millimetre, optimizing the
rapid, continuous swap of

respiratory gases.
N—————————————————————————————————————
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The 5 Steps of Respiration A
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Pulmonary Ventilation

I Atmospheric air is drawn in; CO2-rich
alveolar air is pushed out.

Alveolar Diffusion

I I 02 and COZ2 cross the ultra-thin alveolar
membrane based on pressure gradients.

Blood Transport

I I I Respiratory gases are carried throughout
the systemic circulatory network.

Tissue Diffusion

IV 02 diffuses from the blood into tissues;
cellular CO2 transfers into the blood.

Cellular Utilisation

V Cells consume the delivered 02 for
catabolic reactions.




The Cellular Connection A
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The entire respiratory architecture exists to serve the microscopic metabolic
demands of every living cell in the body.

02 + Simple molecules

, , Usable Energy + CO2
(e.g., glucose, amino acids) Cell: (Byproduct)
Catabolic
Breakdown

(Deriving Energy)

Warning: CO2 accumulation is directly Physiological Link: The physical
harmful to cells, making continuous mechanics of external “breathing” are
respiratory elimination a critical survival what make internal “cellular respiration”
mechanism. physically possible.




Executive Summary Vo
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Form Perfectly Matches Function

e The Conducting Part acts as a sophisticated biological HVAC
system—transporting, actively cleaning, humidifying, and warming
atmospheric air before it ever reaches delicate internal tissues.

e The Exchange Part leverages a highly optimized, sub-millimetre
three-layer diffusion membrane to rapidly swap 02 and CO2 at the
exact point of vascular contact.

e This intricate structural architecture exists entirely to facilitate a
seamless 5-step transfer process, ultimately powering Cellular
Metabolism while continuously clearing toxic biological exhaust.
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