CENTRAL NERVOUS SYSTEM

"For [as] the heavens are higher than the earth, So are My ways higher than your ways, And My thoughts than your thoughts.”  Isaiah 55:9

· central nervous system (CNS) processes information and the peripheral nervous system (PNS) carries information to and from CNS and the sensory, muscle, and gland cells

· two basic functions:  1)  control responses to the external environment and 2) coordinate the functions of internal organs

Neuron structure and function

[Exploring Creation w/ General Science p.389 Fig. 16.3]

· nerve cells called neurons

· cell body houses nucleus

· fibers:  dendrites conduct electrical signals toward the cell body; axons direct signals away from the cell body; neurons have many dendrites bringing electrical signals into the cell body, but typically have only one axon sending the signal away

· myelin sheath – fatty plasma insulator that protects the axon and speeds up the rate of electrical signals

· neurons in brain process information and produce new signals that will lead the neurons controlling muscles to act

· axons and dendrites of one neuron cannot touch another cell

Synapse

· gap between the end of one neuron's axon and the next cell over which electrical signals must pass

· end of axon is full of tiny sacs that contain neurotransmitters – chemicals that travel across the synapse and interact with receptors on the cell at the other side of the gap → generates a new signal

[Exploring Creation p. 391 Fig.16.4]

· nerves – bundles of axons that carry signals to and from the brain

· afferent neurons (otherwise known as sensory or receptor neurons), carry nerve impulses from receptors or sense organs towards the central nervous system. This term can also be used to describe relative connections between structures. Afferent neurons communicate with specialized interneurons. The opposite activity of direction or flow is efferent.

· In the nervous system there is a "closed loop" system of sensation, decision, and reactions. This process is carried out through the activity of afferent neurons, interneurons, and efferent neurons.

CNS organs

brain

· at top of spinal cord; contains centers for more complex integration of homeostasis, perception, movement, and intellect and emotions

· divided into halves called hemispheres; each side of brain controls opposite side of body

· cerebrum – folded tissue that surrounds outside of brain; deals with “higher level” brain functions such as learning, reasoning, memory

· outer layer covered in gray matter – neuron cell bodies; white matter – under gray matter, tissue composed mostly of axons of the neurons in the gray matter

· cerebellum helps maintain balance via proper amount of muscle movement and adjustment; also deals with muscle preset

· brain stem- between thalamus and spinal cord; controls more basic functions such as breathing, heart rate, blood pressure

· hypothalamus – controls pituitary gland; regulates thirst, hunger, body temp

· cerebrospinal fluid provides protection, made of glucose and proteins

spinal cord

[Biology p.981 Fig 44.3]

· runs down the neck and back inside the vertebral column (spine); receives information from the skin and muscles and sends out motor commands for movement

· white matter is outside the gray matter

· two principal functions:

1)  integrates simple responses to certain kinds of stimuli in the form of a reflex – unprogrammed response to specific stimulus (ex:  patellar reflex)

2)  carries information to and from the brain

[Biology p.999 Fig.44.21]

Activity

Reflexes can be categorized as either autonomic or somatic. Autonomic reflexes are not subject to conscious control, are mediated by the autonomic division of the nervous system, and usually involve the activation of smooth muscle, cardiac muscle, and glands. Somatic reflexes involve stimulation of skeletal muscles by the somatic or voluntary division of the nervous system.

Hands in cold water → warm water:  This is an example of neural adaptation (or sensory adaptation), which is the change over time in the responsiveness of the sensory system to a constant stimulus.  

This example illustrates what happens in the cold winter weather: after being outside in the cold for awhile, the thermoreceptors get used to the cold and start to treat it like it is the "normal" temperature, so that if you put your hands under warm water, it feels almost like hot water. It also happens in the very hot, sunny summer weather: warm water may seem really cold on your skin- especially if you have a sunburn! In these cases, the sense of temperature depends on the direction of heat flow between the air and your skin: when heat flows from water to your skin, it feels warm. When the heat flows from your hand to the water, it feels cool.

Homework

p. 420-421 – questions 2-20

