The Central and Peripheral Nervous Systems Reading – Take notes on the functions of the Nervous System, Central Nervous System, and Peripheral Nervous System.  Use the pictures glued in your comp book to take notes on the function of the brain and explain exactly how neurons communicate.    
The nervous system is designed to maintain homeostasis, that is, it maintains a stable environment within the body.  In order to do this, the nervous system must receive information from every part of the body and the outside world.  Once the information is transmitted to the brain, the brain must filter out unnecessary information and then determine what messages to send back to the body.  

Functions of the Nervous System 

· The Central and Peripheral Nervous Systems work together to Receive, Interpret, and Respond to Information from the body’s internal and external environment.

· Collections of neurons send electro-chemical signals throughout the body to transmit directions from the brain to various body parts and to pick up sensory information from those body parts to report back to the brain.  
The Central Nervous System 

The central nervous system consists of the brain and the spinal cord.  The spinal cord relays information to and from the brain via neurons.  

The Brain 

Cerebrum - This is the most developed area of brain in the human species and is considered to be the center of the brain’s highest functions. The major functions include: awareness of sensory perception; voluntary control of movement (regulation of skeletal muscle movement); language; personality traits; sophisticated mental activities such as thinking, memory, decision making, predictive ability, creativity and self-consciousness. We will examine 4 lobes of the cerebrum.
· The Frontal Lobe is concerned with higher intellectual functions and is involved in the many behavioral aspects of humans. It inhibits certain primitive behaviors such as attacking and fighting a kid who stole your lunch.  Teenagers are still developing their frontal lobe, and thus they are less quick to respond logically and more likely to respond emotionally to a situation.  The motor cortex of the frontal lobe controls movement.  

· The Parietal Lobe - This lobe is primarily concerned with the interpretation and integration of sensory inputs. It is associated with reception and perception of touch, vibration, and position sense of the body. 
· The Temporal Lobe - The temporal lobe contains the auditory cortex - for the reception and interpretation of sound information, and the olfactory cortex - for the sense of smell. It also houses the language cortex in the dominant hemisphere (usually the left hemisphere) and participates in recognition and interpretation of language. 
· The Occipital Lobe - This lobe contains the primary visual cortex for visual information interpretation.

Hypothalmus – Controls many of the involuntary activities of the body, such as breathing, sweating, hunger and body temperature.  It also controls our emotional/primitive responses such as fear and pleasure.  
Cerebellum - Means ‘little brain’. The Cerebellum has two primary functions: it coordinates rapid, automatic adjustments to maintain equilibrium, e.g. regaining your balance when you start to fall. It produces and perfects skilled movements that are controlled at the conscious and subconscious level by refining learned routines (e.g. driving, skating, playing an instrument) until the action becomes routine. This then reduces the need for conscious attention to the task. 

Brain Stem – This area carries out the most basic of functions such as breathing and adjusting the force and rate of your heart beat.  
Peripheral Nervous System 

The peripheral nervous system receives and transmits messages from the central nervous system to the parts of the body located away from the CNS. Its main function is to connect the brain and spinal cord to the limbs and organs.  The PNS has two major divisions.  

Sensory Division- sensory neurons receive sensory impulses from sensory receptors located in the skin, muscles and other organs.  This information is then sent to the brain. This system keeps the CNS informed of changes within the internal and external environments the body finds itself in.  (Sounds, Smells, Sights, Touch etc.)

Motor Division- This is the action division.  When the CNS (Spinal cord and brain) receives sensory inputs, it sends messages to the appropriate body systems via the motor neurons.  Motor neurons tell involuntary muscles and voluntary muscles what to do.  
Communication between Neurons
Neurons communicate by releasing chemicals called neurotransmitters from their synapses.  These chemicals have specific shapes that fit into the axon receptors of the neighboring neuron.  When enough of a neurotransmitter is picked up, the neuron will fire an electric charge down its length stimulating the synapses at its opposite end to release neurotransmitters.  The neurotransmitters will either be picked up by another neuron or used to communicate a message from the brain to particular body cells. 
Scientists estimate that there are about 100 billion neurons in the brain.  Each neuron can be connected to up to 10,000 other neurons.  Scientists believe the total number of synaptic connections in the brain is between 100 and 1000 trillion. These neurons form a network of connections called a neural network. 
Detailed Description of how Neurons Communicate
The dendrites of a neuron are covered in synapses.  The synapses contain receptor sites that are activated by certain neurotransmitters.  When a synapse is activated it generates an electrical current that runs through the cell body and down the axon towards another neuron or a particular group of body cells.  As you know, electricity will jump right out of a wire and shock you, but if you insulate the wires in rubber, you can direct the electricity along a particular path.  Axons are insulated in a fatty substance known as Myelin sheath.  This allows our body to direct electrical currents along the paths of axons. When the current reaches the end of the axon it stimulates the axon synapses to release a neurotransmitter.  That neurotransmitter either stimulates the synapses along a neighboring dendrite to generate an electric signal or it stimulates body cells to do something, like making an arm muscle contract.  
