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Chapter 2 Outline
Learning Objectives
1. Identify the parts of a neuron and the function of each.
I: Introduction
This involves exploring a complex system of cells that build up the Neuron. 
II: Parts of a Neuron and the Function of Each
                  A: The parts of the neuron that receive messages from other cells are called the dendrites
     B: The dendrites are attached to the cell body, or soma. It keeps the entire cell alive and functioning.
     C: The axon (from the Greek for “axis”) is a fiber attached to the soma, and its job is to carry messages out to other cells. 
      D: The axon branches out into several shorter fibers that have swellings or little knobs on the ends called axon terminals for communicating with other nerve cells.
      E: The myelin sheath is a very important part of the neuron. It not only insulates and protects the neuron, it also speeds up the neural message traveling down the axon
2. Explain the action potential.
I: Introduction
Action Potential is the electrical messaging taking place inside a cell. Although both positive and negative ions are located inside and outside of the cell, the relative charge of ions inside the cell is mostly negative, and the relative charge of ions outside the cell is mostly positive due to both diffusion.
II: The difference in charges within and without the cell creates an electrical potential.
   A: When the cell is resting (the electrical potential is in a state called the resting potential.
   B: The electrical charge reversal in the cell is known as the action potential because the electrical potential is now in action rather than at rest.
   C: The action potential is the sequence of ion channels opening all down the length of the cell’s axon.
3. Describe how neurons use neurotransmitters to communicate with each other and with the body.
I: Once a neural signal reaches the axon terminals of a neuron, several events take place to allow neurons to communicate with each other.
    A: Inside the synaptic vesicles are chemicals suspended in fluid, which are molecules of substances called neurotransmitters.
    B: Instead of an electrical charge, the vesicles at the end of the axon contain the molecules of neurotransmitters, and the surface of the dendrite next to the axon contains ion channels that have receptor sites.
    C: When the action potential, or electrical charge, reaches the synaptic vesicles, the synaptic vesicles release their neurotransmitters into the synaptic gap. 
    D: The molecules then float across the synapse, and many of them fit themselves into the receptor sites, opening the ion channels and allowing sodium to rush in, activating the next cell. 
4. Describe how the brain and spinal cord interact and respond to external experiences.
I: The Spinal Cord is made of two layers, the inner and the outer
II: The outer section is composed mainly of myelinated axons and nerves, which is a pipeline for messages to and from the body and brain.
III: The inside section, is a primitive sort of “brain.” This part of the spinal cord is responsible for very fast, lifesaving reflexes.
5. Differentiate the roles of the somatic and autonomic nervous systems.
 I: The somatic nervous system consists of nerves that control the voluntary muscles of the body.
 II: The autonomic nervous system (ANS), which consists of nerves that control the involuntary muscles, organs, and glands.
6. Explain why the pituitary gland is known as the “master gland.”
  I: It controls and influences all other endocrine glands.
     A: The hypothalamus controls the entire glandular system by influencing the pituitary.
     B: These processes include growth and reproduction.
7. Recall the role of various endocrine glands.
  I: The pineal gland secretes a hormone called melatonin. Melatonin levels are more influential in regulating the sleep–wake cycle.
  II: The thyroid plays a crucial role in body and brain development, including metabolism
   III: The pancreas controls the level of blood sugar in the body by secreting insulin and glucagon.
   IV: The adrenal cortex produces more than 30 different hormones called corticoids that regulate salt intake, help initiate* and control stress reactions.
8. Describe how lesioning studies and brain stimulation are used to study the brain.
 I: Researchers are able to learn about the brain through intentional manipulation of brain tissue.
    A: In animals, that may mean researchers will deliberately damage a part of the brain, after which they test the animal to see what has happened to its abilities.
   B: One method used is studying and testing people who already have brain damage.
II: Brain stimulation involves temporarily disrupting or enhancing the normal functioning of specific brain areas through electrical stimulation and then studying the resulting changes in behavior or cognition. 
9. Compare and contrast neuroimaging techniques for mapping the structure and function of the brain.
I: CT scan involves mapping “slices” of the brain by computer. CT scans can show stroke damage, tumors, injuries, and abnormal brain structure.
    A: It doesn’t show very small details within the brain.
II: Magnetic resonance imaging provides much more detail.
     A: MRI spectroscopy allows researchers to estimate the concentration of specific chemicals and neurotransmitters in the brain
10. Identify the different structures of the hindbrain and the function of each.
  I: The Medulla controls life-sustaining functions such as heartbeat, breathing, and swallowing.
  II: The Pons coordinates the movements of the left and right sides of the body
  III: The reticular formation is the part of the brain that helps keep people alert and aroused.
  IV: The cerebellum is the part of the lower brain that controls all involuntary, rapid, fine motor movement.
11. Identify the structures of the brain that are involved in emotion, learning, memory, and motivation.
  I:  The Thalamus acts as a kind of relay station for incoming sensory information.
  II: The hypothalamus regulates body temperature, thirst, hunger, sleeping and waking, sexual activity, and emotions.
   III: The Hippocampus is instrumental in forming long-term (permanent) declarative memories that are then stored elsewhere in the brain
12. Identify the parts of the cortex that process the different senses and those that control movement of the body.
   I: The corpus callosum allows the left and right hemispheres to communicate with each other.
   II: The Occipital lobes process visual information from the eyes in the primary visual cortex.
   III: The Parietal lobes process information from the skin and internal body receptors for touch, temperature, and body position.
13. Name the parts of the cortex that are responsible for higher forms of thought, such as language.
   I: Broca’s area is an area of the brain associated with the production of speech.
   II: Wernicke’s area is involved in understanding the meaning of words
14. Explain how some brain functions differ between the left and right hemispheres.
   I: The left hemisphere specializes in language, speech, handwriting, calculation (math), sense of time and rhythm
   II: The right hemisphere appears to specialize in more global processing involving perception, visualization, and spatial perception, recognition of patterns, faces, emotions, melodies, and expression of emotions.
15. Identify some potential causes of attention-deficit/hyperactivity disorder.
I: Variables ranging from the impact of sleep, circadian rhythms, and environmental light exposure are attributed as potential causes.
Generally looking at the material in this chapter, I have found multiple explanations for everyday events connected to the nervous system. The Biological perspective is an illuminating article. Looking at the function of the reticular formation, I have been made to see its influence in the exercise of actions such as environmental reaction during driving. I have also noted that the same formation is responsible for the attunement of mother’s to their toddler’s cries even in deep sleep. I have also connected this with a possibility of influence in the case of Attention Deficit Disorder. This is seeing that the reticular formation is responsible for establishing alertness and attention to change.
In the section dealing with Neurotransmitters, I have picked out a number of explanations that are observable in daily life. People can be seen to be happy, angry, agitated or excited from time to time. The secretion of dopamine as I have learnt, is responsible for making people feel happy, aroused, or excited. Any sensations of pleasure, I’ve also learnt are a result of dopamine. Even in the case of drug intake such as that of alcohol, dopamine is featured as the feel good hormone. The issue of pain inhibition by endorphins is one that I have observed in the case of injuries sustained during work, take the case of a hammer hit on a finger which soon subsides with the secretion of endorphins to the affected area.
One other thing is the case of brain trauma and stroke patients. I have observed in the past that patients with such injuries or ailments tend to lose their language skills. These skills are then forced to be retaught to this patients. I have found an explanation for this in the section about parts of the cortex responsible for higher thought. I believe this loss of language skills is as a result of injury to the Broca’s area of the brain.
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