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gth of the actin and myosin fllamentts d?:s
in fi s sli
t change during contraction, rather the actin fll:megmus(:le
a
| Zsefthe ?nyosin filament. This theory statgs that(\;v b?;.ChemiC;
is stimulated through certain physmloglcal an il
process the’ actin filament slides over the myosl
resulting in the shortening of the muscle. |
iological and biochemical process
theory can be dealt in five different

contraction. The len

The mechanical, phys
which are involved in this
phases. These are cited below:

(1,“},.,
2) ‘Excitation - Coupling

(1) Rest

During the conditions of rest, the myosin cross-bridges
extend towards the actin filament but do not form a bond with
the actin filament. The calcium ions (Ca**) are stored in the
outer vesicles of the sarcoplasmic reticulum. A molecule of ATP
is present at the end of the cross-bridge. During rest, this
complex is called “uncharged ATP cross-bridge complex.” Due

to thg a’b'sence of Ca**, the troponin of the actin filament inhibits
the binding of actin with the myosin cross-bridges.
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(2) Excitation* Coupling

whe.n a nerve impulse reaches the neuro-muscular junction
through the motor nerve, acetylcholine is released. This furth

ctimulates the generation of impulses in the sarcolemma of :::.
muscle fibre. These nerve impulses quickly spread across lh-
sibre through the T-tubules. On the route, the nerve impﬁlseeg
nelps in the release of Ca** from the vesicles of the sarcoplasrm;
reticulum. As soon as the Ca** is released it is nmmediatel;
raken up by the troponin molecules on the actin filaments. This
results in "turning on” of active sites on the actin filament. This
is @ result of Ca** triggering changes in the structure of both
troponin and tropomyosin. The troponin molecule pulls the

tropomyosin towards itself, thereby exposing the active sites
on the actin filament. The active sites helps in the interaction of
the actin and myosin filament.

ey

Simultaneously, the uncharged ATP cross-bridges become
charged ATP cross bridge complex. Thus, it leads to the
physical—chemical coupling of actin and myosin resulting in a
complex called actomyosin.




of energy. This released energy allows the cross—bridge to moy
to a new angle, in such a way that the actin filament to which it
is attached slides over the myosin filament towards the centrq
of the sarcomere. Thus, the tension is developed in the musgq
and it shortens. The H-zone disappears as the actin filamentg
slides over the myosin filament. Shortening of I-band takes placg
because the actin filament which is attached to Z-lines on eithg,
side of the sarcomere are pulled towards the centre. No change
in length of A-band occur. No change in the length of the actip
and myosin filament takes place because of the sliding

mechanism.

ATP = ADP 4P

aclon

Fig. 3.7:




(5) Relaxation

As the nerve impulse ceases, the Ca** is taken back from
troponin and is pumped back to the storage (outer vesicles).
Removal of Ca** “turn off" the actin filament and thereby no
forming of bond between the myosin cross-bridges and active
sites on actin occur. The activity of the myosin ATPase is
stopped; and no more ATP is broken down. The muscle filaments
return to original positions and thus the muscle relaxes. _
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