
11.2 Muscles and Movements.
11.2.1 Outline the great diversity of locomotion in the animal kingdom as exemplified by movement in an earthworm, swimming in a bony fish, flying in a bird and walking in an arthropod.
Earthworm: 

· Have a tube like body with longitudinal and circular muscles. Have a hydrostatic “skeleton”.

· Slide forward by making their segments alternatively shorter and longer.

Fish:

· Have a tail and fins. Fin on tail for movement, others for braking and steering. Have endoskeleton.
· Move by moving its fins in a horizontal plane. The tail sweeps from one side to another by alternate contractions of muscles on each side of fish. 
Bird:

· Have a hollow endoskeleton and air sacs making them light, and strong muscles, enabling them to fly.

· Fly by flapping wings. Wings move up and down by alternatively contracting the lifting and lowering muscles.

Arthropods:

· Have an exoskeleton with internal muscles attached.
· Move by walking, which is a complex process. Flexor and extensor muscles bend and stretch the leg. 

· The legs bend at the joint, where the exoskeleton is replaced by a flexible membrane.

11.2.2 Describe the roles of nerves, muscles and bones in producing movement or locomotion.
· Nerve impulses stimulate the muscles to contract.

· Muscles can only contract and relax, and only do work when contracted.

· When muscles contract, they provide the force needed for locomotion.

· Pairs of muscles are needed to carry out opposite movements. Work of antagonistic muscles is needed to elongate and relax muscles.

· Motor neurons stimulate each of the different muscles to contract at the right time to give a coordinated movement.

· Tendons attach muscles to bone, which provide the firm anchorage for muscles. Bones act as levelers, changing the size and/or direction of the force generated by the muscles.

11.2.3 Draw a diagram of the human elbow joint.
picture
11.2.4 Outline the functions of the above-named structures of the human elbow joint.
· Radius bone: transmits the forces from the biceps through the forearm.

· Ulna bone: transmits the forces from the triceps through the forearm.

· Biceps: flexor muscle, bends the arm at the elbows.

· Triceps: extensor muscle, straightens the arm.

· Tendons: attaches the muscles to the bones.

· Cartilage: a smooth and though tissue, reduces the friction between bones, so that they can move smoothly against each other, prevents injury of bone heads.

· Synovial fluid: lubricates the joint to reduce friction

· Ligaments: tough and slightly elastic cords of tissue linking bone to bone to prevent        dislocation

11.2.5 Draw the structure of skeletal muscle fibres as seen in electron micrographs.
11.2.6 Explain how skeletal muscle contracts by the sliding of filaments.
Include the roles of the sarcoplasmic reticulum, Ca2+ ions, troponin, tropomyosin, actin, myosin; the formation, movement and breakage of cross-bridges; and ATP.
· Muscle tissue is made by muscle fibers. Each muscle fiber is a multinucleate cell. Each cell contains very thin fibers called myofibrils. Each myofibril is surrounded by a special type of endoplasmic reticulum called sarcoplasmic reticulum. Each myofibril is divided alongside its length into units called sacromeres, which are made of alternating myosin and actin filaments.
· Contraction of skeletal muscles is due to the sacromeres becoming shorter, which is achieved by the actin filaments sliding in between the myosin filaments. This is an active process which requires ATP.

· Myosin filaments have heads that can attach to binding sites on the actin filaments, forming cross-bridges.

· When the muscle is relaxed, a protein called tropomyosin blocks the binding sites for myosin head on the actin filament.

· Tropomyosin is attached to another protein called troponin. When Ca2+ ions bind to troponin, it pulls the tropomyosin away, uncovering the binding sites for myosin heads so that myosin can attach to actin and form cross-bridges.
· ATP is needed to break a cross-bridge, the bond between myosin and actin.

· The action potential in the muscle cells makes the sarcoplasmic reticulum release Ca2+ ions.

· Ca2+ attaches to troponin and pull away tropomyosin, uncovering the binding sites.

· Myosin head form cross-bridges. And the actin filament is pulled inwards using the stored energy.

· ATP is needed to break the cross-bridge and the myosin head is “charged” again.

· If Ca2+ is still present, it attaches again. It will continue to pull until Ca2+ is removed. They are taken up by the sarcoplasmic reticulum.

