Topic 11.1 - Nerves

11.1.1 Outline the general organization of the human nervous system includng the CNS (brain and spinal cord) and the PNS (nerves). 

· The nervous system is divided into two main parts: The central nervous system (CNS) is made of the brain and the spinal cord. The brain is enclosed inside the skull and the spinal cord is enclosed inside the vertebral column for protection. The peripheral nervous system (PNS) is made of nerves that branch from the CNS. The cranial nerves branch from the brain and supply areas in the head such as the eyes, the facial muscles, the ears, and the nose. The CNS functions mostly in gathering sensory information from nerves of the PNS, processing this information, and then transmitting signals, again by the nerves of the PNS, to effectors, or target organs or tissues, to react to this sensory input. 

11.1.2 Draw the structure of a motor neuron. 

· Drawing will be inserted at a later date. 

11.1.3 Define resting potential and action potential. 

· All cells have membrance potential, but only certain kinds of cells-like neurons and muscle cells- have the ability to change their membrane potential. Collectively these cells are called excitable cells. The membrance potential of an excitable cell in a resting (unexcited) state is called resting potential. Cells can change their membrane potential in response to stimuli that can be received via gated ion channels. Stimuli can cause an electrical gradient to be conducted across the membrane, called hyperpolarization. Depolarization is a reduction in the electricial gradient across the membrane. In an excitable cell, such as a neuron, the response to a depolarizing stimulus is graded with stimulus intensity only up to a particular level of depolarization, called the threshold position. If a depolarization reaches the threshold, a different type of response called an action potential is triggered. It is important to note, however, that hyperpolarizing stimuli do not produce action potentials, but make it even more likely that an action potential will be triggered by making it more difficult for a depolarizing stimulus to reach threshold. The action potential, then, is the actual nerve impulse the cell transmits. The magnitude of the action potential is independent of the strength of depolarizing stimuli that triggers it. This whole sequence of events occurs in mere milliseconds. 
11.1.4 Explain how a nerve impulse passes along a non-myelinated neuron (axon). 

· The action potential takes place in the spot where the nerve is stimulated by a signal generated and transmitted from another axon cell in the sequence. Then it starts travelling in a wave form along the length of the axon until it reaches the opposite ends of the nerve endings. The travelling action is called a nerve impulse. When it reaches the end of the cell, the impulse enters another nerve cell in the sequence. 

11.1.5 Explain the principles of synaptic transmission. 

· When the nerve impulse reaches the nerve endings it causes the presynaptic membrane to become more permeable to calcium. Calcium ions enter the presynaptic cell and causes the synaptic vesicles to move to the cell membranes and burst open. This si a form of exocytosis and the substance released from these vesicles is called a neurotransmitter. The neurotransmitter is released into the synaptic cleft and it binds with the receptorson the post synaptic membrane. This combination of the transmitter and the receptors causes the membrane to become more permeable to sodium. Sodium ions enter causing deplorication followed by an action potential. The action potential starts travelling from the dendrites to the cell body, to the axon to the nerve endings. The action of the neurotransmitter is terminated by the action of enzymes which break it down into other substances. These substances are then reabsorbed into the presynaptic membranes and assembled again into neurotransmitters. This makes the terminal endings ready for their function again. The area that includes the presynaptic membrane, the synaptic cleft, and the postsynaptic membrane is called a synape. The synapse also refers to the physiological functijn that occurs in this area. A nerve synapses on another nerve. 

Topic 11.2 - Muscles and Movement

11.2.1 Outline the great diversity of locomotion in the animal kindgom as exemplified by movement in an earthworm, swimming of a bony fish, flying in a bird and walking in an arthropod. 

· Earthworms have a tube like body with longitudinal and circular muscles. The two sets of muscles work antagonistcally. One set contracts while the other relaxes; by simultaneously pushing against one another they produce movement. Fish contain strong muscles attached to fins and endoskeleton. The contraction of muscles operates the tail and the fins and causes them to move in a controlled flailing motion, resulting in movement. Birds have hollow bones and air sacs that make them light. Their forelegs evolved into wings with strong muscles that operate their movement. Arthropods are invertebrates that have an exoskeleton attached to internal muscles and have jointed appendages. Contraction and relaxation of the muscles pulls the pointed pieces of the exoskeleton and produces movement. 

11.2.2 Describe the roles of nerves, muscles and bones in producing movement or locomotion. 

· To produce movement, muscles usually work in pairs. One contracts while the other relaxes, causing movement. Tendons attach muscle to bones as parallel bundles of fibers, thus supporting the muscles and giving them a surface off which to function. Nerves are the communication network, the cells that transmit impulses from the brain to the muscle cells that cause their contraction or relaxation. 

11.2.3 Draw a diagram of the human elbow joint. 

· Drawing will be inserted at a later date. 

11.2.4 Outline the functions of the above-named structures of the human elbow joint. 

· Cartilage protects the bone head from injury during movement. Ligaments connect bones to boness and is slightly elastic. This prevents snipping when a quick movement is performed. Tendons connect muscle to bone and is not elastic at all. This is to ensure that the contraction of the muscle would pull the bone and not stretch the tendon. Synovial fluid provides a lubricating medium that prevents friction and wearing of bones. The capsule is wrapped around the whole joint and prevents leakage of the Synovial fluid. 

11.2.5 Draw the structure of skeletal muscle fibres as seen in electron micrographs. 

· Drawing will be inserted at a later date. 

11.2.6 Explain how skeletal muscle contracts by the sliding of filaments. 

· Each muscle cell contains very thin fibers called myofibrils. Each myofibril is surrounded by a special type of endoplasmic reticulum called the sarcoplasmic reticulum. Each myofibril is divided alongside its length into units called sacromeres. These sacromeres contract and relax. They are made of alternating actin and myosin filaments. Actin is made of thin protein filaments and myosin of thick ones. Contraction of muscles results from the sliding of these two fibers past one another. Extending from the myosin to the actin filaments are tiny movable arms. When induced by ATP, these arms move forward slightly. When they do, they drag the actin fibers past the myosin fibers, thus causing muscle contraction. 

