Chapter 15
THE AUTONOMIC NERVOUS SYSTEM
Chapter Synopsis
This chapter introduces students to the autonomic nervous system (ANS).  The chapter begins with a comparison of the somatic and autonomic nervous systems.  The anatomy of the autonomic pathways follows and includes discussions of the pre- and post-ganglionic neurons and the autonomic ganglia and plexuses.  The ANS neurotransmitters and receptors are discussed in detail including the discussion of receptor agonists and antagonists.  The sympathetic and parasympathetic responses are covered in detail to include the autonomic innervation of each of the major body organs and glands.  The control of ANS functions by autonomic reflexes and higher brain centers concludes the study of the ANS.  Clinical applications and disorders  include Horner’s syndrome, Raynaud’s disease, and autonomic dysreflexia.  Focus on Homeostasis: The Nervous System concludes the chapter.

Chapter Outline and Objectives
INTRODUCTION
1. 	Survey the general way in which the autonomic nervous system operates to regulate the activities of smooth muscle, cardiac muscle, and glands to maintain homeostasis.
COMPARISON OF SOMATIC AND AUTONOMIC NERVOUS SYSTEMS
2. 	Compare the structural and functional differences between the somatic and autonomic nervous systems.
ANATOMY OF AUTONOMIC PATHWAYS
3. 	Distinguish between the pre- and postganglionic neurons.
Preganglionic Neurons
4. 	Specify the different origins and destination ganglia for the sympathetic (thoracolumbar) and parasympathetic (craniosacral) preganglionic neurons.
Autonomic Ganglia
5. 	Describe the differing locations of the ganglia of the sympathetic and parasympathetic systems.
Autonomic Plexuses
6. 	Discuss the location and composition of the autonomic plexuses.
Postganglionic Neurons
7. 	Compare the differing ratio of pre- to postganglionic neurons of the sympathetic and parasympathetic systems, as well as their distinctive distribution to organs.
Structure of the Sympathetic Division
8. 	Illustrate and define the structures of rami, ganglia, and plexuses along the path of sympathetic nerves from the CNS to their respective effectors.
9. 	Describe the cause and symptoms of Horner’s syndrome.
Structure of the Parasympathetic Division
10. 	Illustrate and define the structures of cranial nerves and ganglia along the path of parasympathetic nerves from the CNS to their respective effectors.
ANS NEUROTRANSMITTERS AND RECEPTORS
11. 	Identify the chemical nature of the autonomic neurotransmitter receptors and their location.
Cholinergic Neurons and Receptors
12. 	Identify the cholinergic neurons, receptors, and neurotransmitters.
13. 	Describe the effects of acetylcholine as a cholinergic neuron neurotransmitter.
Adrenergic Neurons and Receptors
14. 	Identify the adrenergic neurons, receptors, and neurotransmitters.
15. 	Describe the effects of norepinephrine as an adrenergic neuron neurotransmitter.
Receptor Agonists and Antagonists
16. 	Identify certain cholinergic and adrenergic agonists and antagonists and their actions.
PHYSIOLOGICAL EFFECTS OF THE ANS
17. 	Emphasize that most organs receive innervation from both ANS divisions that have opposing and balancing effects, which depend on the neurotransmitter released and the particular receptor on the organ.
18. 	Indicate which organs are innervated solely by the sympathetic or parasympathetic ANS divisions.
Sympathetic Responses
19. 	Discuss the primary purpose of the sympathetic division and the general body functions it directs.
20. 	Describe Raynaud’s disease and describe its symptoms.
Parasympathetic Response
21. 	Discuss the primary purpose of the parasympathetic division and the general body functions it directs.
INTEGRATION AND CONTROL OF AUTONOMIC FUNCTIONS
	Autonomic Reflexes
22. 	Describe the ANS and CNS components involved in a visceral autonomic reflex.
Autonomic Control by Higher Centers
23. 	Explain the relationship of the hypothalamus, brain stem nuclei, limbic system, and cerebrum to the autonomic nervous system.
FOCUS ON HOMEOSTASIS: THE NERVOUS SYSTEM
24. 	Examine the role of the nervous system in maintaining homeostasis



