Chapter Outline

11 The Nervous System and Senses
11.1. The Nervous System Carries Messages Throughout the Body

  11.1.1. The nervous system and neurons

  11.1.2. Nerve impulses: how messages travel along neurons


Electrical potentials


Measuring nerve impulses


Action potentials

  11.1.3. Neurotransmitters: how messages travel between neurons


Experiments demonstrating neurotransmitters


Types of neurotransmitters


Removal of neurotransmitters from the synapse

  11.1.4. Dopamine pathways in the brain: Parkinsonism and Huntington’s disease


Parkinsonism: too little dopamine


Huntington's disease: too much dopamine


Feedback systems

11.2. Messages are Routed to and From the Brain

  11.2.1. Message input: sense organs


The skin: reception of touch, temperature, and pain


The eye: reception of light


The ear: reception of sound and balance


The tongue: reception of chemical signals as taste


The nose: reception of chemical signals as smell

  11.2.2. Message processing in the brain


Studying the brain


Brain anatomy


Forebrain


Midbrain


Hindbrain


Blood-brain barrier


Epilepsy: abnormal message processing

  11.2.3. Message output: muscle contraction


Muscle contraction at the molecular level


Muscle relaxation
11.3. The Brain Stores and Rehearses Messages
  11.3.1. Learning: storing brain activity

Procedural learning


Declarative learning
  11.3.2. Memory formation and consolidation

Long-term memory


Abstraction and generalization
  11.3.3. Biological rhythms: time-of-day messages


Circadian rhythms and their control


Sleep

  11.3.4. Dreams: practice in sending messages

11.4. Mental illness and neurotransmitters in the brain

  11.4.1.Depression and serotonin

  11.4.2. Schizophrenia and dopamine
