Chapter 2: Brain and Behavior
Neurons and Neurotransmitters

· Neuron =  A specialized cell that conducts impulses through the nervous system 
· Afferent neurons relay messages from the sense organs and receptors to the brain or spinal cord
· Efferent neurons convey signals from the central nervous system to the glands and the muscles
· Interneurons carry information between neurons in the brain and between neurons in the spinal cord
· Parts of the Neuron

· Cell body = The part of the neuron that contains the nucleus and carries out the neuron’s metabolic functions
· Dendrites = The branchlike extensions of a neuron that receive signals from other neurons
· Back propagating = When dendrites relay messages from the cell body to their own branches
· Axon = The slender, tail-like extension of the neuron that transmits signals to the dendrites or cell body of the other neurons or to muscles or glands
· Myelin sheath = The white, fatty coating wrapped around some axons that acts as insulation and enables impulses to travel much faster
Other Definitions:

· Glial cells = Cells that help to make the brain more efficient by holding neurons together, removing waste products such as dead neurons, making the myelin coating for the axons, and performing other manufacturing, nourishing, and cleanup tasks
· Synapse = The junction where the axon of a sending neuron communicates with a receiving neuron across the synaptic cleft
· Permeability = The capability of being penetrated or passed through
· Resting potential = The membrane potential of a neuron at rest, about -70 millivolts
· Action potential = The sudden reversal of the resting potential, which initiates the firing of a neuron (about +50 mv)
· Difference between a strong and weak stimulus:
· A weak stimulus may cause few neurons to fire and at a slow rate

· A strong stimulus may cause thousands of neurons to fire at the same time and at hundreds of times per second
· Neurotransmitter = A chemical that is released into the synaptic cleft from the axon terminal of a sending neuron, crosses a synapse, and binds to appropriate receptor sites on the dendrites or cell body of a receiving neuron, influencing the cell either to fire or not to fire
· Receptors = Protein molecules on the dendrite or cell body of a neuron that will interact only with specific neurotransmitters
· Action of neurotransmitters:
· Excitatory = Influencing the neurons to fire
· Inhibitory = Influencing neurons not to fire
· Reuptake = The process by which neurotransmitter molecules are taken from the synaptic cleft back into the axon terminal for later use, thus terminating their excitatory or inhibitory effect on the receiving neuron

· Neurotransmitters:
· Acetylcholine = A neurotransmitter that plays a role in learning, memory, and rapid eye movement (REM) sleep and causes the skeletal muscle fibers to contract
· Glutamate = Primary excitatory neurotransmitter in the brain
· GABA = Main inhibitory neurotransmitter in the brain

· Neurotransmitters called monoamines
· Dopamine = A neurotransmitter that plays a role in learning, attention, and movement
· Norepinephrine = A neurotransmitter affecting eating and sleep

· Epinephrine = A neurotransmitter that affects the metabolism of glucose and energy stored in muscles to be released during exercise
· Serotonin  = A neurotransmitter that plays an important role in regulating mood, sleep, aggression, and appetite

Two parts of a nervous system
· Central nervous system (Brain and spinal cord)
· Peripheral nervous system (Neurons that connect the CNS to the rest of the body)
Brain structures:
· Brainstem = The structure that begins at the point where the spinal cord enlarges as it enters the brain 
1. Medulla = The part of the brainstem that controls heartbeat, blood pressure, breathing, coughing, and swallowing
2. Reticular formation = A structure in the brainstem that plays a crucial role in arousal and attention and that screens sensory messages entering the brain
3. Pons = A structure in the brainstem that plays a role in body movement and even exerts an influence on sleep and dreaming
4. Cerebellum = The brain structure that executes smooth, skilled body movements and regulates muscle tone and posture
· Midbrain = The structures of this brain region act primarily as relay stations through which the basic physiological functions of the hindbrain are linked to the cognitive functions of the forebrain
· Substantia nigra = The midbrain structure that controls unconscious motor movements
· Forebrain

· Thalamus = The structure, located above the brainstem, that acts as a relay station for information flowing into or out of the higher brain centers

· Hypothalamus = A small but influential brain structure that controls the pituitary gland and regulates hunger, thirst, sexual behavior, body temperature, and a wide variety of emotional behaviors
· Limbic system = A group of structures in the brain, including the amygdala and hippocampus, that are collectively involved in emotion, memory, and motivation
· Amygdala = A structure in the limbic system that plays an important role in emotion, particularly in response to aversive stimuli

· Hippocampus = A structure in the limbic system that plays a central role in the formation of long-term memories
Cerebrum = The largest structure of the human brain (and part of the forebrain), consisting of the two cerebral hemispheres connected by the corpus callosum and covered by the cerebral cortex
· Cerebral hemispheres = The right and left halves of the cerebrum, covered by the cerebral cortex and connected by the corpus callosum
· Corpus callosum = The thick band of nerve fibers that connects the two cerebral hemispheres and makes possible the transfer of information and the synchronization of activity between them
· Cerebral cortex = The gray, convoluted covering of the cerebral hemispheres that is responsible for higher mental processes including language, memory, and thinking

Three types of areas of the cerebral cortex:
1. Sensory input areas
2. Motor areas
3. Association areas
· Frontal lobes = The lobes that control voluntary body movements, speech production, and such functions as thinking, motivation, planning for the future, impulse control, and emotional responses

1. Motor cortex = The strip of tissue at the rear of the frontal lobes that controls voluntary body movement

2. Broca’s area = The area in the frontal lobe, usually in the left hemisphere, that controls the production of speech sounds

3. Frontal association areas = Consists of association areas involved in thinking, motivation, planning for the future, impulse control, and emotional responses
· Parietal lobes = The lobes that contain the somatosensory cortex and other areas that are responsible for body awareness and spatial orientation
1. Somatosensory cortex = The strip of tissue at the front of the parietal lobe where touch, pressure, temperature, and pain register in the cerebral cortex
· Occipital lobes = The lobes that contain the primary visual cortex and association areas involved in the interpretation of visual information

1. Primary visual cortex = The area at the rear of the occipital lobes where vision registers in the cerebral cortex
· Each eye is connected to the primary visual cortex in both right and left occipital lobes

· Temporal lobes = The lobes that contain the primary auditory cortex, Wernicke’s area, and association areas for interpreting auditory information

1. Wernicke’s area = The language area in the temporal lobe involved in comprehension of the spoken word and in formulation of coherent speech and written language

2. Temporal association areas = House memories and are involved in the interpretation of auditory stimuli

