
7.1 MOVEMENT INVOLVES SKELETAL MUSCLES, TENDONS, 
LIGAMENTS AND JOINTS 

● Skeletal muscle is the type of muscle you use to move, e.g. the biceps and triceps move the lower arm. 

● Skeletal muscles are attached to bones by tendons. 

● Ligaments attach bones to other bones, to hold them together. 

● Skeletal muscles contract and relax to move bones at a joint. 

● The bones of your lower arm are attached to a biceps muscle and a triceps muscle by tendons 

● The biceps and triceps work together to move your arm as one contracts, the other relaxes: 

○ Muscles that work together to move bone are called antagonistic pairs

When your biceps 
contracts your triceps 
relaxes. This pulls the 
bone so your arm bends 
(flexes) at the elbow. A 
muscle that bends a joint 
when it contracts is called 
a flexor. 

When your triceps contracts 
your biceps relaxes. This pulls 
the bone so your arm 
straightens (extends) at the 
elbow. A muscle that 
straightens a joint when it 
contracts is called an extensor. 



7.10 SKELETAL MUSCLES 
● Skeletal muscle is made up of large bundles of long cells, called muscle fibres. 

● The cell membrane of muscle fibre cells is called the sarcolemma. 

● Bits of the sarcolemma fold inwards across the muscle fibre and stick into the 

sarcoplasm (a muscle cell's cytoplasm). 

● These folds are called transverse (T) tubules and they help to spread electrical 

impulses throughout the sarcoplasm so they reach all parts of the muscle fibre. 

● A network of internal membranes called the sarcoplasmic reticulum runs 

through the sarcoplasm. 

● The sarcoplasmic reticulum stores and releases calcium ions that are needed for 

muscle contraction 

● Muscle fibres have lots of mitochondria to provide the ATP that's needed for 

muscle contraction. They are multinucleate (contain many nuclei).

●  Muscle fibres have lots of long, cylindrical organelles called myofibrils. 

● They're made up of proteins and are highly specialised for contraction. 



7.10 MYOFIBRILS 
● Myofibrils contain bundles of thick and thin myofilaments that move 

past each other to make muscles contract

○ Thick myofilaments are made of the protein myosin. 

○ Thin myofilaments are made of the protein actin. 

● If you look at a myofibril under an electron microscope, you'll see a 

pattern of alternating dark and light bands: 

○ Dark bands contain the thick myosin filaments and some overlapping thin actin filaments — these 

are called A-bands. 

○ Light bands contain thin actin filaments only — these are called I-bands.

●  A myofibril is made up of many short units called sarcomeres.

● The ends of each sarcomere are marked with a Z-line. Sarcomeres are joined together lengthways at 

their Z-lines.

●  In the middle of each sarcomere is an line. The M-line is the middle of the myosin filaments. 

● Around the M-line is the H-zone. The H-zone only contains myosin filaments. 



7.10 SLIDING FILAMENT THEORY
● Myosin and actin filaments slide over one another to make the sarcomeres 

contract — the myofilaments themselves don't contract and the myosin and 

actin molecules stay the same length. 

● The simultaneous contraction 

of lots of sarcomeres means the

myofibrils and muscle fibres contract. 

● Sarcomeres return to their original 

● length as the muscle relaxes. 



7.2 MYOSIN FILAMENTS 
● Myosin filaments have globular heads that are hinged, 

so they can move back and forth.

● Each myosin head has a binding site for actin and a 

binding site for ATP. 

● Actin filaments have binding sites for myosin heads, 

called actin-myosin binding sites.

● Two other proteins called tropomyosin and troponin 

are found between actin filaments. 

● These proteins are attached to each other - and they 

help myofilaments move past each other. 


