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The introduction of Calcium causes
the Troponin complex and the Tropomyosin
to shift, thereby, exposing the Myosin
binding sites to the Myosin heads.
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(d) Summation leading to complete tetanus

Tension

Maximum tension

Single-twitch tension

Fatigue

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

Time (msec) —te

13



(a) Schematic of the series elastic elements

Elastic
components

Triceps
muscle

Contractile
components

Contrazione isometrica: durante la
contrazione non varia la lunghezza
totale del muscolo - la forza, invece,
puo variare.

Contrazione isotonica: durante la
contrazione il muscolo sviluppa
sempre la stessa forza - la
lunghezza, invece, puo variare.

Il piu delle volte la contrazione di un
muscolo € isometrica nella prima
fase, per poi diventare isotonica.
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(b) Isometric contraction
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(a) Isotonic contraction

Muscle
contracts

Tension developed (kg)

35

30 4 Muscle
relaxes
25

20 Force required to move load

154
104

Time————
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stimulated

(b) Muscle
at rest

(¢) Isometric contraction: Muscle has not
shortened. Sarcomeres shorten, generating
force, but elastic elements stretch, allowing
muscle length to remain the same.

(d) Isotonic contraction: Sarcomeres
shorten more but, since elastic
elements are already stretched,
the entire muscle must shorten.

Muscle length
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(a) Single-unit smooth muscle
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Neuro- '

transmitter Smooth muscle
cell
Receptor
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(b) Multi-unit smooth muscle
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