Chapter Five:  Biological Psychology

Mini-Assignment#1—Outline of Biological Psychology


Mini-Assignment #2—Split Brain Studies


Mini Assignment #3—Branches of the Nervous systems


Mini Assignment #4—Neurotransmission


Mini Assignment #5—Nervous system basics

Handout # 1 —A Review of Neurotransmission

Please take notes on the structures of the following brain structures and neurotransmitters.. These will help you score points on the upcoming "Brain Game," which will be played in class.

Neurotransmitters

· Acetylocholine:

· Norepinephrine:

· Serotonin:

· Dopamine:

· GABA:

· Glutamate:

· Peptides: Endorphins -

· Gases: Nitric oxide -

Peripheral Nervous System (PNS)

· Somatic nervous system:

· Autonomic nervous system:


* Sympathetic nervous system:


* Parasympathetic nervous system: 

 Central Nervous System (CNS):

· Spinal cord:


* Afferent neurons:


* Efferent neurons: 

· Brain (write notes below)

Hindbrain

· Medulla:

· Reticular formation:

· Locus Coeruleus:

· Cerebellum:

Midbrain
· Substantia nigra:

Forebrain

· Striatum:

· Thalamus:

· Hypothalamus:

· Suprachiasmatic nuclei:

· Amygdala:

· Hippocampus:

· Limbic system:

· Cerebral cortex:


(1) Anatomical divisions (lobes): 

· frontal

· parietal

· occipital

· temporal


(2) Functional divisions (cortex)

· Somatosensory

· Motor

· Visual

· Association



(a) Broca’s area:


(b) Wernicke’s area:
Corpus Callosum:

Go to http://nobelprize.org/educational_games/medicine/split-brain/background.html (Nobel Foundation website) and read the background material on split-brains.  Then play the split brain experiments game (at the bottom of the introduction page is a link to the game). What did you learn from playing this game?  How would you explain split-brain experiments in your own words?

Your somatic, autonomic, and central nervous systems constantly interact, allowing you to function in the world.  Explain how these systems interact in order for you to move away from a fire that is too hot.

 Alzheimer’s disease and Parkinson’s disease both involve neurotransmitters.  Explain the development of each disease, the neurotransmitter involved, and the physiological and behavioral progression of each disease.

The nervous system’s three main function are to receive information (input), integrate that information with past experiences (processing), and guide actions (output).  Given this model, explain the nervous system’s impact on your behavior of waking up to an alarm clock and turning it of. 
A REVIEW OF NEUROTRANSMISSION

Neuron-to-neuron signaling is made possible by the way the cell membrane separates ions so that the inside of the neuron is more electrically negative (i.e., less electrically positive) than the outside. From this starting point, neurotransmission follows the following steps:

STEP 1: Near a neuron’s axon, depolarize the cell body (reduce the electrical difference between the inside and outside). After enough: depolarization (threshold), an all-or-none action potential occurs.

STEP 2: The action potential actively propagates down the axon at constant strength.

STEP 3: At the presynaptic axon tip of a synapse, arriving action potentials trigger neurotransmitter release from vesicles.

STEP 4: Released neurotransmitter molecules “float” across the synapse.

STEP 5: Specific neurotransmitters bind with specific receptors on postsynaptic dendrites.

STEP 6: When a receptor binds a neurotransmitter, the receptor causes a postsynaptic potential-an electrical change across the dendrite’s cell membrane. Excitatory postsynaptic potentials (EPSPs) reduce the electrical difference between inside and outside, inhibitory postsynaptic potentials (IPSPs) increase this difference.

STEP 7: EPSPs and IPSPs create electrical signals that spread along the membrane, getting weaker as they move.

STEP 8: EPSPs and IPSPs from other dendrites may arrive near the axon at the same time and sum together. IPSPs and EPSPs “cancel out” each other. If the combined EPSP weight is a threshold amount stronger than the combined IPSP weight, an action potential begins on this axon. Otherwise, the neuron remains quiet.
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