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Lecture (11) Autonomic Nervous System 
The efferent (Motor) nervous system can be divided into two functional parts:  

Somatic nervous system Autonomic nervous system 

Nerve Type: Motor (not sensory) Nerve Type: Motor (not sensory) 

Innervate: skeletal muscles Innervate  cardiac and smooth muscle and glandular 
tissue 

Action: Muscle contraction Action: Muscle contraction or relaxation  

             Gland secretion or inhibition  

General function:    

reaction to external environment 

General function:    

reaction to internal environment (homeostasis) 

 Regulation of function: voluntary  Regulation of function: involuntary  

Synapse:  1 synapse Synapse:  2 synapses 

Number of neurons between CNS and organ: 1 Number of neurons between CNS and organ: 2 

Organization: Nerve-------synapse-----organ Organization:  

Preganglionic Nerve---Synapse---Postganglionic Nerve-

----Synapse-----Organ 

Neurotransmitter 

Nerve----release Acetylcholine from its end -----

receptors on the organ 

Neurotransmitter 

Preganglionic Nerve----release Acetylcholine from its 

end-----receptors on beginning of Postganglionic 

(Parasympathetic) Nerve-----release-Acetyl choline 

from its end----- receptors on the Organ or 

Postganglionic (Sympathetic) Nerve-----release- 

Epinephrine (sympathetic) from its end --- receptors 
on the Organ 

Myelination of nerve: Myelinated (thick) Myelination of nerve: Preganglionic Myelinated (thin)---
-Postganglionic (unmyelinated) 

The autonomic nervous system regulates many of the internal organs through a balance of two aspects, 

or divisions along with the endocrine system. 

Autonomic Nervous System Divisions 

sympathetic division parasympathetic division 

associated with the fight-or-flight response  associated with rest and digest. 

Most organs in the body are innervated by both divisions (dual innervation) 

Sympathetic and Parasympathetic innervation have antagonistic effects. 

Anatomically: Thoracolumbar Anatomically: Craniosacral 

Overall effect: Excitatory Overall effect: Inhibitory 
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Receptors 

Somatic Sympathetic Parasympathetic 

Nerve-------acetyl choline --------

Nicotinic receptors on effector 

organ 

Preganglionic Nerve-------acetyl 
choline    ҉   Nicotinic receptors on 

ganglia-----postganglionic nerve---

-- norepinephrine 
҉    Adrenergic receptors on the 

organ 

Preganglionic Nerve-------acetyl 
choline    ҉   Nicotinic receptors on 

ganglia-----postganglionic nerve---

--Acetyl choline 
҉    Muscarinic receptors on the 

organ 
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Effector organ receptors: 

Nicotinic receptos 

Effector organ receptors: 

Adrenergic receptos 



 

Effector organ receptors: 
Muscarinic receptors 

M1  M2  M3  M4  M5 

Type 

Ligand gated ion channel 

receptor 

Type 

G-protein coupled receptor 

Type 

G-protein coupled receptor 

Epinephrine from adrenal medulla 

The adrenal medulla, the inner part of an adrenal gland, innervated by preganglionic sympathetic 

fibers which release acetylcholine resulted in adrenal medulla release of epinephrine (adrenaline) 

and norepinephrine (noradrenaline) (about 4:1) and this hormones initiate the flight or fight response in 

our body by rapidly responds to stress by increasing your heart rate and rushing blood to the muscles 

and brain 

Acetyl choline receptors 

Nicotinic receptors Muscarinic receptors 

Type: Ion channel linked receptors Type: G-protein coupled receptors 

Location:  

Sympathetic autonomic ganglia (opening of Na+ 

channel-depolarization) 

Parasympathetic autonomic ganglia (opening of Na+ 

channel-depolarization) 

Location:  

On all organs innervated by postganglionic 

parasympathetic nerve 
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Skeletal muscle neuromuscular junction (release of 

intracellular Ca+2-contraction) 

Adrenal medulla (release of Epinephrine and 

norepinephrine) 

 

 

 

 

 

 

 

 

Overall effect: almost excitatory Overall effect: excitatory or inhibitory 

 


