
Ch 15: Autonomic Division of NS  

Compare and contrast the 
structures of the sympathetic and 
the parasympathetic divisions, 
including functions and 
neurotransmitters.  

Show the levels of integration in 
the ANS, and compare these with 
the SNS.  

Developed by 

John Gallagher, MS, DVM 



ANS is 
all 
efferent!  

 



Overview of ANS 

Pathway for Visceral Motor Output   

The somatic NS uses one effector nerve 
but the ANS output always involves 
two  neurons between the CNS (brain 
and spinal cord) and effector.   

Fig 15.2  



Overview of ANS 

ANS has two divisions with both 
structural AND functional 
differences:  

1. Parasympathetic ï Rest and 
Repose  

1. Craniosacral  output  

2. Digestion, ñhousekeepingò 

3. Postganglionic axons release Ach 
(Cholinergic)  

2. Sympathetic -  Fight or Flight  

1. Thoracolumbar  output  

2. Heart Rate, Respiration  

3. Vasoconstriction  

4. Postganglionic axons release NE 
(Adrenergic)  



ANS:  Some  

Nomenclature   

Neuron #1: 

preganglionic  

(presynaptic)   

Neuron #2: 

ganglionic 

(postsynaptic) 

 

 effector 

Preganglionic fiber 

(=axon): 

Lightly myelinated 

 

Postganglionic fiber 

Unmyelinated 

effector  

Naming of neurons: 



ÅAKA Craniosacral  division  

ÂPreganglionic  neurons (cell bodies) 
located in brain stem & sacral 
segments of spinal cord.  

ÂCranial Nerves III, VII, IX, X 

ÂPupils (III), Lacrimal and Salivary 
Glands (VII), Viscera (X)  

ÂSacral segments S 2-4 

ÂBladder, Genitals  

Fig 15.3  

1.  Parasympathetic 

Division 



1.  Parasympathetic 

Division, contôd 

Â Ganglionic neurons (cell bodies) 

in ganglia near target organs: 

Intramural ganglia 

Â Effects of parasympathetic 

division: R & R 

Â Synapses:  

ÅAll use ACh 



Â Constriction of Pupils (opposite 
sympathetic)  

Â Secretion of Digestive Glands  

Â Secretion of Digestive Hormones  
Å Insulin, etc.  

Â Visceral Smooth Muscle  

Â Defecation and Urination  

Â Constriction of Respiratory 
System, decreases rate  

Â Decrease Heart Rate  

Â Sexual Arousal  

1.  Parasympathetic 

Division, contôd 

Some functions:  



Parasympathetic 
= Craniosacral  



A.  Rest and repose  

B.  Neurons #1 are long, thinly myelinated , 
come from the brain stem (N III, VII, IX, 
X) or sacral spinal cord (S 2-4), run with 
the spinal or pelvic nerves and produce 
ACh.  

C.  Neurons #2 are short, nonmyelinated , 
produce ACh, and may be either 
excitatory or inhibitory to muscarinic  
receptors.  

D.  Mostly control of internal physiology  

 

1.  Parasympathetic 

Division, Summary 



2.  Sympathetic 

Division 

AKA Thoracolumbar division 

Preganglionic neurons (cell bodies) located  
between T1 & L2 of spinal cord 

Ganglionic neurons (cell bodies) in ganglia 
near vertebral column, AKA ñChain 
Ganglia.ò 
Paravertebral  ganglia  = sympathetic chain 

ganglia 

Prevertebral  ganglia  = collateral ganglia 

Effects of Sympathetic Division?  F or F 

Special case:  adrenal medulla is a modified 
ganglion 

Fig 15.3  


