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The autonomic nervous system (ANS) 

The autonomic nervous system (ANS) regulates physiologic processes. Regulation 

occurs without conscious control, ie, autonomously. The 2 major divisions are the 

• Sympathetic system 

• Parasympathetic system 

Anatomical Differences in Sympathetic and Parasympathetic Divisions 

Sympathetic Parasympathetic 

called the thoracolumbar division called the craniosacral division 

long postganglionic fibers/ short preganglionic fiber  short postganglionic fibers (near the target organ ) 

/ long preganglionic fiber  

Sympathetic axons – highly branched  

Influences many organs 

Parasympathetic axons – few branches  

Localized effect 

Neurotransmitters of   Sympathetic – most release 

norepinephrine (just in the postganglionic fiber ) 

therefore called (adrenergic) except in sweet gland 

it release acetylcholine and in all preganglionic 

Neurotransmitters of Parasympathetic –

acetylcholine  therefore called (cholinergic) 

fight-or-flight ( activation ) Rest-and-digest response ( inhibition )  
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Sympathetic (thoracolumbar division) 

The preganglionic cell bodies of the sympathetic system are located in the 

intermediolateral horn of the spinal cord between T1 and L2. 

Long fibers run from ganglia to effector organs, including the following: 

 Smooth muscle, viscera, lungs, scalp (piloerector muscles), and pupils 

 Heart 

 Glands (sweat, salivary, and digestive) 

Parasympathetic (craniosacral division ) 

The preganglionic cell bodies of the parasympathetic system are located in the brain 

stem and sacral portion of the spinal cord. Preganglionic fibers exit the brain stem 

with the 3rd, 7th, 9th, and 10th (vagus) cranial nerves and exit the spinal cord at S2 

and S3; the vagus nerve contains about 75% of all parasympathetic fibers. 

Parasympathetic ganglia (eg, ciliary, sphenopalatine, otic, pelvic, and vagal ganglia) 

are located within the effector organs, and postganglionic fibers are only 1 or 2 mm 
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long. Thus, the parasympathetic system can produce specific, localized responses in 

effector organs, such as the following: 

 Blood vessels of the head, neck, and thoracoabdominal viscera 

 Lacrimal and salivary glands 

 Smooth muscle of glands and viscera (eg, liver, spleen, colon, kidneys, 

bladder, genitals) 

 Muscles of the pupil 

The autonomic nervous system controls BP, heart rate, body temperature, weight, 

digestion, metabolism, fluid and electrolyte balance, sweating, urination, defecation, 

sexual response, and other processes. Many organs are controlled primarily by either 

the sympathetic or parasympathetic system, although they may receive input from 

both. (eg, sympathetic input increases heart rate; parasympathetic decreases it). 

 The sympathetic nervous system  activates fight-or-flight responses 

 The parasympathetic nervous system  conserves and restores 

Acetylcholine: Fibers that secrete acetylcholine called  (cholinergic fibers) include all 

preganglionic fibers in both sympathetic and parasympathetic, all postganglionic 

parasympathetic fibers, and some postganglionic sympathetic fibers (in sweat glands). 

Norepinephrine: Fibers that secrete norepinephrine called (adrenergic fibers) include 

all postganglionic sympathetic fibers except in sweat glands (cholinergic fibers).  

 

 

Q1 / compare between Sympathetic and Parasympathetic Divisions. 

Q2 / fill in the blanks : 

1- Basis on anatomical origin of sympathetic nervous system called ------- 

division, while parasympathatic called -------- division .  

2- Neurotransmitters in Sympathetic Nervous System in preganglionic is -------- 

and in post ganglionic is --------, while Neurotransmitters in parasympathetic 

System in preganglionic is -------- and in post ganglionic is -------- .  


