Outline of Lecture 02 and 03 (12-04 A and B; Teaford)

Peripheral Nervous System I and II

Some rearrangement compared to notes!

0.  Definitions


Nerve: bundle of nerve fibers surrounded by epineurium


Ganglia: thickening of nerve (e.g. synapses or sensory cell bodies)


Plexus: network of nerves


CNS: brain and spinal cord


PNS: cranial nerves (12 pairs) and spinal nerves (31 pairs)

I.  Basic divisions (note sometimes these dichotomies are not so clear cut)

	
	Efferent (motor)
	Afferent (sensory)

	Location of cell bodies
	Gray matter of spinal cord
	Dorsal root ganglion

	Roots
	Ventral root
	Dorsal root

	Rami
	Dorsal and ventral rami
	Dorsal and ventral rami



- Know topology of spinal cord, roots, rami

	
	Somatic Efferent
	Autonomic Efferent

	Functions
	Voluntary, external stimuli response
	Involuntary, visceral stimuli response

	Innervation of…
	Skeletal muscle, tendons, joints, surface of skin
	Smooth and cardiac muscle, glands, mucous membranes

	Sheathing
	More myelin, thicker, faster
	Less myelin, smaller, slower

	Pathways
	Single neuron:

CNS ( target
	Two neurons:

CNS ( preganglionic ( postganglionic ( target



- Somatic afferent and autonomic afferent (i.e. the sensory nerves) are similar, and are not interrupted for peripheral synapses (go directly to and synapse within CNS).

II.  Autonomic Nervous System

	
	Sympathetic Efferent
	Parasympathetic Efferent

	Functions1 (see p. 4)
	Fight or flight
	Rest and digest

	Neurotransmitter

(mn: PANES)
	Norepinephrine
	Acetylcholine

	Preganglionic cell body location
	Thoracolumbar
	Craniosacral

	Structure
	Short preganglionic,

long postganglionic
	Long preganglionic,

short postganglionic

	Synapse location
	Sympathetic trunk, prevertebral, suprarenal (adrenal) medulla2
	Ganglia in head (4 such), or close to visceral organs



- Symp and parasymp afferents have cell bodies at different levels of the CNS


1 Symp and parasymp efferents innervate common targets, and have antagonistic effects


2 Sympathetic efferent nerves have three paths


- The preganglionic fibers exit the ventral root, enter white rami communicates, and into the sympathetic trunk (aka paravertebral ganglia).  From there, three routes:


1) synapse at same level, postganglionic exit through through gray rami communicantes, then through either dorsal or ventral rami to the target



2) synapse at different thoracolumbar level, through g.r.c, and so on to target


3) go through without synapsing to splanchnic nerve, later synapse at prevertebral ganglia

III.  Overview of major nerves, plexuses, and ganglia


A)  Splanchnic Nerves



- These innervate “visceral” structures


- MAJOR three (all presynaptic sympathetic): Greater (T5-9), Lesser (T10-11) and Least (T12) Splanchnic Nerves


- Three more: cardiopulmonary (postsyn. symp.), lumbar (presyn. symp.), pelvic splanchnics (presyn. parasymp.)


B) Cranial Nerves



- There are 12 cranial nerves, most go to head and neck



- Cranial nerves III, VII, IX, X carry cranial portion of parasympathetics



- The vagus nerve (X) innervates much of thorax and abdomen



- The types of nerves the cranial nerves carry varies greatly


C) “Somatic” Plexuses


- As name implies, they carry mostly somatic motor and somatic sensory, but ALSO some postganglionic sympathetic motor



1) Cervical plexus: head and neck, mostly somatic sensory



2) Brachial plexus: upper limbs



3) Lumbar plexus: abdomen, located very deep in posterior wall



4) Sacral plexus: lower limbs


D, E see p.12 reference sheet


D) Autonomic Plexuses



1) Head and neck:  internal carotid plexus, pharyngeal plexus



2) Thorax:  cardiac plexus and pulmonary plexus



3) Abdomen/Pelvis:  celiac, superior mesenteric, inferior mesenteric, hypogastric plexus


E) Autonomic Ganglia



1) Synaptic Ganglia


- Head and neck:  ciliary, pterygopalatine, submandiublar, otic, superior/middle/inferior cervical sympathetic ganglia




- Thorax: paravertebral ganglia (of the sympathetic trunk)




- Abdomen:  celiac, superior mesenteric, inferior mesenteric



2) Cell body ganglia


- Head and neck:  trigeminal (CN 5), geniculate (CN 7), superior/inferior ganglia of CN 10 (vagus)

