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Amoeboid, Ciliary and Muscular Movement
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The mechanics of human biological movement across the cellular, tissue, and systemic scales.



Amoeboid Movement:
Macrophages and Leucocytes

Blood Vessel Wall
(Endothelium)

Red Blood Cells
(Erythrocytes)

Pseudopod
(Dynamic Extension)

Amoeboid
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Illustration shows a dynamic leucocyte exhibiting amoeboid movement, extending
pseudopods within the blood vessel environment.
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Scale:

Cellular

Bloodstream and internal tissues.

Specialised cells in the human
body, specifically macrophages
and leucocytes, function as
autonomous rovers. They rely on
amoeboid movement to navigate
through tissues and blood,
primarily to seek out and

neutralize pathogens. "
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Pseudopodia, Protoplasmic Streaming

and Microfilaments

1. The Engine

Amoeboid movement is effected by pseudopodia, formed by the internal streaming of
protoplasm and structurally driven by cytoskeletal microfilaments.

Scale:
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2. The Flow 3. The Anchor
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Ciliary Movement in Trachea Scale: Tissue

Mechanism:

Coordinated upward sweeping of
ciliated epithelium.

Function:
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An active defense mechanism. Cilia
line the internal tubular organs,
specifically the trachea, acting as an
escalator to remove inhaled dust
particles and foreign substances

from the atmospheric air before A
they reach the lungs. TopAll
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Ciliary Movement in 7D
Female Reproductive Tract \/ e
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Mechanism: ‘ Function:

Synchronised directional Internal biological transport. Instead of expelling foreign
sweeping by ciliated lining. matter, the ciliary movement in the female reproductive tract
provides the necessary physical current to facilitate the safe

passage of ova through the system. A
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Muscular Movement in
Limbs, Jaws and Tongue

Neural System
(the signal)

Muscular System
(the engine)

Skeletal System
(the framework)
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Scale: System

The Contractile Engine

The contractile property of muscles
is effectively used for locomotion
and posture by humans and most
multicellular organisms.

The Triad

Unlike cellular or tissue movement,
true muscular locomotion requires
perfectly coordinated activity across
three biological systems: Neural
(the signal), Muscular (the engine),
and Skeletal (the framework).



Key Takeaway: The Framework of Human Movement

Scale: Integrated A

Hierarchy TopAll

Amoeboid Ciliary Muscular
Scale Cellular Tissue Organ System
: Macrophages & Trachea & :
Prime Examples Lelleocytes Repraductive Tract Limbs, Jaws, Tongue

Mechanism

Protoplasmic streaming
& pseudopodia via
microfilaments

Coordinated sweeping of
ciliated epithelium

Contractile properties
driven by the neuro-
musculo-skeletal triad

Core Purpose

Immune defense &
scavenging

Internal transport &
particulate expulsion

Organism locomotion &
active posturing

From the autonomous roaming of single cells to the coordinated locomotion of
the entire organism, movement is an integrated hierarchy of mechanisms.
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