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   Class Notes 

Class: XI 

 

Topic: LOCOMOTION AND 

MOVEMENT  

Subject: Biology 

 

Locomotion and Movement 

 

Muscles are specialized tissues of mesodermal origin. They have 
property like excitability, contractility, extensibility and elasticity. 
Based on their location, three types of muscles are identified 
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• Skeletal Muscle is made up of muscles bundles (fascicles), 
held together by collagenous connective tissue called fascia. 

 

• Each muscle bundle contains a number of muscle fibres. 
Each muscle fibre is lined by plasma membrane called 
sarcolemma enclosing sarcoplasm. Partially arranged 
myofibrils are present in muscle bundle having alternate light 
and dark bands due to presence of protein- actin and 
myosin 

• Light bands contain actin and is called I-band (isotropic 
band) and dark band contains myosin, called A-
band (anisotropic band). Both bands are present parallel to 
each other in longitudinal fashion. 

• In centre of each I-band is elastic fibre called ‘Z’ line. In the 
middle of A-band is thin fibrous ‘M’ line. The portion of 
myofibrils between two successive ‘Z’ lines is the functional 
unit of contraction called a sarcomere. 
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• At resting stage thin filament overlaps the thick filament. The 
part of thick filament not overlapped is called ‘H’ zone.

 
 
 
 
Structure of contractile Protein 
Each thin filament (actin) is made of two ‘F’ actins helically 
wounded to each other. Two filaments of another 
protein, tropomyosin runs close to it. A complex protein 
Troponin is distributed at regular intervals on the tropomyosin. 

 

Each myosin filament is made of many monomeric proteins 
called Meromyosins. Each meromyosin has globular head with 
short arm and tails. Globular head has ATP binding sites. 
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Muscle Contraction 

 

From excitation to contraction to relaxation, following occurs 
within a skeletal muscle: 
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(1) An electrical signal (action potential) travels down a nerve cell. 
This in turn causes to release a chemical message 
(neurotransmitter). This chemical message is released into a 
small gap between the nerve cell and muscle cell. This gap is 
called synapse. 

(2) The neurotransmitter then crosses the gap. It binds to a 
protein (receptor) on the muscle-cell membrane which causes an 
action potential in the muscle cell. 

(3) The action potential spreads along the muscle cell. 

(4) The action potential enters the cell through T-tubule. 

(5) The action potential opens gate in the muscle's calcium store. 

(6) Calcium ions flow into the cytoplasm. 

(7) Calcium ions bind to troponin-tropomyosin molecules. These 
are located in the grooves of the actin filaments. 

(8) The sites on actin where myosin can form crossbridges are 
covered by the rod-like tropomyosin molecule. 

(9) On binding calcium ions, troponin changes shape. It then 
slides tropomyosin out of the groove, exposing the actin-myosin 
binding sites. 

(10) Myosin interacts with actin by cycling crossbridges. The 
muscle thereby creates force, and shortens. 

(11) After the action potential has passed, the calcium gates close 
automatically. 

(12) Calcium pumps remove calcium from the cytoplasm. These 
pumps are located on the sarcoplasmic reticulum. 

(13) As the calcium gets pumped back into the sarcoplasmic 
reticulum, calcium ions come off the troponin. 

(14) The troponin returns to its normal shape. 

(15) Troponin allows tropomyosin to cover the actin-myosin 
binding sites on the actin filament. 

(16) As no binding sites are available now, hence no crossbridges 
can form, and the muscle relaxes. 
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Note:- 

(1) The activities of muscle contraction and relaxation require 
energy. 

(2) Muscles use energy in the form of ATP. The energy from ATP 
is used to reset the myosin crossbridge head and release the 
actin filament. 

(3) In order to make ATP, the muscles do the following: 

(a) Breaks down creatine phosphate. 

(b) add phosphate to ADP to create ATP. 

(c) Carry out anaerobic respiration, by which glucose is broken 
down to lactic acid and ATP is formed. 

(d) Carry out aerobic respiration. Due to which glucose, glycogen, 
fats and amino acids are broken down in the presence of oxygen 
to produce ATP. 

 

Muscles are classified as: 

Red fibres (aerobic muscles-) contain myoglobin that has plenty 
of mitochondria to use large amount of oxygen stored in them. 
White fibres-the muscle fibres containing less number of 
myoglobin are called white fibres. 
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