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Somatic vs. Visceral 

attribute Somatic System Visceral System 

embryological 

origin of tissue 

ñbody wall:ò somatic (parietal) 

mesoderm (dermatome, 

myotome) 

ñorgans:ò splanchnic 

(visceral) mesoderm, 

endoderm 

examples of 

adult tissues 

dermis of skin, skeletal muscles, 

connective tissues 

glands, cardiac muscle, 

smooth muscle 

perception conscious, voluntary unconscious, involuntary 

Langmanôs Embryo 9 2004 



Sensory/Motor + Somatic/Visceral 

Somatic Visceral 

Sensory 

(Afferent) 

somatic sensory 

[General Somatic 

Afferent (GSA)] 

visceral sensory 

[General Visceral 

Afferent (GVA)] 

Motor 

(Efferent) 

somatic motor 

[General Somatic 

Efferent (GSE)] 

visceral motor 

[General Visceral 

Efferent (GVE)] 

Somatic 

Nervous 

System 

Autonomic 

Nervous 

System 

(Aug 1) (today) 



Overview of the Autonomic Nervous System 
Similarities between Sympathetic & Parasympathetic 

Å Both are efferent (motor) systems: ñvisceromotorò 

Å Both involve regulation of the ñinternalò environment generally 

 outside of our conscious control: ñautonomousò 

Å Both involve 2 neurons that synapse in a peripheral ganglion 

Å Innervate glands, smooth muscle, cardiac muscle 

CNS ganglion 

preganglionic 

neuron 

postganglionic 

neuron 

glands 

smooth 

muscle 

cardiac 

muscle 



Overview of the Autonomic Nervous System 
Differences between Sympathetic & Parasympathetic 

Location of Preganglionic Cell Bodies 

Thoracolumbar 
T1 ï L2/L3 levels 

of the spinal cord 

Craniosacral 
Brain: CN III, VII, IX, X 

Spinal cord: S2 ï S4 

Sympathetic Parasympathetic 



Sympathetic 

CNS ganglion 

short preganglionic 

neuron 

long postganglionic 

neuron 

target 

Parasympathetic 
CNS ganglion 

long preganglionic 

neuron 

target 

short  postganglionic 

neuron 

Overview of the Autonomic Nervous System 
Differences between Sympathetic & Parasympathetic 

Relative Lengths of Neurons 



Parasympathetic 

Overview of the Autonomic Nervous System 
Differences between Sympathetic & Parasympathetic 

Neurotransmitters 

ACh, + 

NE (ACh at sweat glands), 

+ / -, Ŭ & Ç receptors 

ACh, + / - 
muscarinic receptors 

Å All preganglionics release acetylcholine (ACh) & are excitatory (+) 

Å Symp. postgangl. ð norepinephrine (NE) & are excitatory (+) or inhibitory (-) 

Å Parasymp. postgangl. ð ACh & are excitatory (+) or inhibitory (-) 

Sympathetic 

Å Excitation or inhibition is a receptor-dependent & receptor-mediated response 

Potential for pharmacologic 

modulation of autonomic responses 

ACh, + 



Overview of the Autonomic Nervous System 
Differences between Sympathetic & Parasympathetic 

Target Tissues 

Parasympathetic Sympathetic 

Å Organs of head, neck, 

 trunk, & external genitalia 

Å Organs of head, neck, 

 trunk, & external genitalia 

 Å Adrenal medulla 

Å Sweat glands in skin 

Å Arrector muscles of hair 

Å ALL vascular smooth muscle 

» Sympathetic system is distributed to essentially all 

 tissues (because of vascular smooth muscle) 

» Parasympathetic system never reaches limbs or 

 body wall (except for external genitalia) 



Overview of ANS 
Functional Differences 

Sympathetic 
Å ñFight or flightò 

Å Catabolic (expend energy) 

Parasympathetic 
Å ñFeed & breedò, ñrest & 

 digestò 

Å Homeostasis 

» Dual innervation of many 

organs ð having a brake 

and an accelerator provides 

more control 



Structure of spinal nerves: Somatic pathways 

dorsal root 
dorsal root 
ganglion 

ventral root 

spinal 
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ventral 
horn 

somatic 
sensory 
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somatic 
motor 
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CNS 
inter- 
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Mixed Spinal 

Nerve 
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sympathetic 
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