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CLASS 11 BIOLOGY: ANATOMY & PHYSIOLOGY

What Changes When
Muscle Contracts?

A visual breakdown of the sliding filament
theory and sarcomere band dynamics.




Thin Filaments Slide Over Thick Filaments A

TopAll
Muscle contraction is driven by a single mechanical action: actin filaments are

pulled over stationary myosin filaments toward the center of the unit.
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Z-Lines Move Inward A

As the actin filaments are pulled, they drag their anchoring structures with
them, physically pulling the boundaries of the functional unit closer together.
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TopAll
You’'ve Learned the Theory.

Let's Test Them Now.
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A
The Sarcomere Shortens

The distance between two successive Z-lines constitutes the functional unit of contraction.
When the boundaries pull inward, the entire unit physically shrinks.
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The shortening of thousands of consecutive sarcomeres along a myofibril is what causes a whole muscle to contract.




The |-Band Reduces A

The I-band is the region containing only thin actin filaments. As these filaments slide
inward over the thick filaments, the “actin-only” non-overlapped zone visually shrinks.
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H-Zone Reduces, A-Band Remains Static o¥

; : . TopAll
The central gap where there is no actin overlap disappears, but the total length of i

the thick myosin filaments never changes.
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Crucial Distinction: The A-band represents the entire length of the
thick filament, regardless of overlap. Therefore, it cannot shorten.



The Contraction Sequence o¥

* : : : TopAll
Tracing the continuous geometric transformation of the

sarcomere from rest to maximum contraction.
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Diagnostic Cheat Sheet A

What happens to each structural component during muscle contraction?

Component Fate

SARCOMERE Shortens (overall functional unit contraction)

Z-LINES Move Inward (pulled by actin)
I-BAND Reduces (more overlap with thick filaments)

H-ZONE Reduces / Disappears (actin filaments meet in the center)

A-BAND Remains Unchanged (thick filament length is constant)
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