A & P 241: Human Anatomy and Physiology I

Gary Brady / SFCC Life Sciences / 2011
Chapter 15 Notes: Autonomic Nervous System

The autonomic nervous system (ANS) regulates the activity of smooth muscle, cardiac muscle and certain glands.

The ANS maintains homeostasis by receiving a continual flow of sensory (afferent) input from receptors in organs, and produces motor (efferent) output to those same effector organs.

Structurally, the ANS includes autonomic sensory neurons, integrating centers in the CNS, and autonomic motor neurons.

Functionally, the ANS usually operates without conscious control.

The ANS is regulated by centers in the brain, mainly the hypothalamus and medulla oblongata, which receive input from the limbic system and other regions of the cerebrum.

_______________________________________________________

SOMATIC VS AUTONOMIC NERVOUS SYSTEMS:

Somatic:

The somatic nervous system contains both sensory and motor neurons.

The somatic sensory neurons receive input form receptors of the special (visual, auditory, etc.) and somatic senses.

These sensations are consciously perceived.

Somatic motor neurons innervate skeletal muscle to produce conscious, voluntary movements and the effect of a motor neuron is always excitation.

Autonomic:

The autonomic nervous system contains both autonomic sensory and motor neurons.

Autonomic sensory neurons are associated with interoceptors.

Autonomic sensory input is not consciously perceived.

The ANS also receives sensory input from somatic senses and special sensory neurons.

Autonomic motor neurons regulated visceral activities by either increasing (stimulating) or decreasing (inhibiting) ongoing activities of cardiac muscle, smooth muscle and glands.

Most autonomic responses cannot be consciously altered or suppressed.

____________________________________________________

All autonomic motor pathways consists of two motor neurons in series:

1) the axon of the first motor neuron of the ANS extends from the CNS and synapses in a ganglion with the second neuron.

2) the second neuron synapses on an effector.  Preganglionic fibers release acetylcholine and postganglionic fibers release acetylcholine or norepinephrine.

The output (efferent) part of the ANS is divided into two principal parts:  the SYMPATHETIC and the PARASYMPATHETIC divisions.

Organs that receive impulses from both sympathetic and parasympathetic fibers are said to have DUAL INNERVATION.

____________________________________________________

ANS MOTOR PATHWAYS:

The first of two autonomic motor neurons is called a preganglionic neuron.

Its cell body is in the brain or spinal cord.

Its myelinated axon, called a preganglionic fiber, passes out of the CNS as part of a cranial or spinal nerve, later separating from the nerve and extending to an autonomic ganglion where it synapses with the postganglionic neuron.

The postganglionic neuron, the second neuron in the autonomic motor pathway, lies entirely outside the CNS.

Its cell body and dendrites are located in an autonomic ganglion, where it makes synapses with one or more preganglionic fibers.

The axon of a postganglionic neuron, the postganglionic fiber, is unmyelinated and terminates in a visceral receptor.

The sympathetic division usually has short preganglionic fibers because the ganglia are located relatively near the spinal cord.  The postganglionic fibers are relatively long, EXCEPT at the adrenal medulla.  The ganglionic neurons of the adrenal medulla have very short axons.

_________________________________________________________________

PREGANGLIONIC NEURONS:

The cell bodies of sympathetic preganglionic neurons are in the lateral gray horns of the 12 thoracic and first two or three lumbar segments in the spinal cord.

This division is called the THORACOLUMBAR division, and the axons of the symnpathetic preganglionic neurons are known as the thoracolumbar outflow.

The cell bodies of parasympathetic preganglionic neurons are in cranial nerve nuclei (III, VII, IX and X) in the brain stem and lateral gray horns of the second through fourth segments of the spinal cord.

The parasypathetic division is known as the CRANIOSACRAL division, and the axons of the parasympathetic preganglionic neurons are referred to as the craniosacral outflow.

____________________________________________________

PHYSIOLOGICAL EFFECTS OF THE ANS:

Most body structures receive dual innervation from fibers from both the sympathetic and parasympathetic divisions.  One division causes excitation and one causes inhibition.

The sympathetic responses prepare the body for emergency situations (the "fight or flight" responses).

The effects of sympathetic stimulation are longer lasting and more widespread than those of the parasympathetic stimulation.

The parasympathetic division regulates activities that conserve and restore body energy.

Parasympathetic responses stimulate salivation, lacrimation, urination, digestion, and defecation (SLUDD).

Parasympathetic responses also decrease heart rate, airway diameter and pupil diameter.

***See Martini, Table 16-3, Page 518-519, for functional comparisons of the Sympathetic and Parasympathetic divisions of the ANS***

____________________________________________________

INTEGRATION AND CONTROL OF AUTONOMIC FUNCTIONS:

1. Autonomic Reflexes:

A visceral autonomic reflex adjusts the activity of a visceral effector, often unconsciously.

A visceral autonomic reflex arc consists of a receptor, sensory neuron, association neuron, autonomic motor neurons, and visceral effector.

***See Table 16-4, Page 521 for Representative Visceral Reflexes***

2. Control by Higher Centers:

The hypothalamus controls and integrates the autonomic nervous system.  It is connected to both the sympathetic and parasympathetic divisions.

The medulla oblongata (regulated by the hypothalamus) contains cardiovascular and respiratory centers as well as vasomotor centers and centers involved in salivation, swallowing, digestive secretions, peristalsis and urinary function.

The pons contains respiratory centers:  apneustic and pneumotaxic.

____________________________________________________

END OF AUTONOMIC NERVOUS SYSTEM NOTES

