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Somatic and autonomic systems
 Transmitters and Receptors of ANS
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Neurotransmitters and receptors 

• Neurotransmitter-receptor binding  causes changes  in post synaptic cell membrane   
depending on weather it is inotropic or metabotropic 

•  Autonomic transmitter substance can cause inhibition in some organs or  excitation in others. 
This effect is determined by the nature of the  receptor protein in the cell membrane.

• Inotropic receptors :
▪ A change in cell membrane permeability to one or more ions. A change in cell 

membrane permeability results in either opening or  closing of an ion channel
▪ Opening of Na+ and/or Ca2+ ion channels → rapid influx of the respective  ions into the 

cell → depolarizing the cell membrane and exciting the  effector cell.
▪ Opening of potassium channels → K+ efflux → inhibition of the effector  cell because 

of the hyper-negativity inside the effector cell.
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Metabotropic receptors

• Metabotropic receptors

• Neurotransmitter usually binds with a receptor protein linked to G 
protein located inside the cell  Activation or inactivation of an enzyme 
attached to the intracellular  side of the receptor protein.

➢  For example:  Binding of NE with its receptor on the outside of 
many cells acts through  the second messenger mechanism by 
increasing the activity of the  enzyme adenylyl cyclase on the inside 
of the cell, which causes formation  of cAMP.

•  
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Acetylcholine Receptors
• Two types 

• Muscarinic receptors : The terminology comes from muscarine, a 
poison from toadstools 
• Muscarinic receptors are metatoropic , which use G proteins  couple recptors 

as their signaling mechanism,  are found on all target effector cells that are 
stimulated by the  postganglionic cholinergic neurons of either the 
parasympathetic nervous  system or cholinergic fibers of  the sympathetic 
system

• Nicotinic receptor : stimulated by Nicotine 
• Nicotinic receptors are ligand-gated ion channels 
• Located in autonomic  ganglia at the synapses between the preganglionic and 

postganglionic
• These receptors are also found in myoneural junction (Synapse between 

somatic motor neurons and skeletal muscle fibers)
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Adrenergic Receptors 

• Alpha and Beta  Receptors
➢ There are two major types of alpha receptors, alpha1 and alpha2, which  are 

linked to different G proteins.
➢ The beta receptors are divided into beta1, beta2, and beta3 receptors.  The 

beta receptors also use G proteins for signaling
➢ The beta receptors are divided into beta1, beta2, and beta3 receptors.  The 

beta receptors also use G proteins for signaling.
➢ Norepinephrine and epinephrine, both of which are secreted into the  blood 

by the adrenal medulla, have slightly different effects in exciting  the alpha 
and beta receptors.

➢ Norepinephrine excites mainly alpha receptors but excites the beta  receptors to 
a lesser extent as well

➢  Epinephrine is a universal stimulator and can excite both types of receptors 
approximately equally.

➢ Therefore, if an organ has just beta receptors (such as the heart),  
epinephrine will be the more effective excitant.
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Cholinergic synapse: Synthesis, release and 
degradation of acetylcholine 

Synthesis of acetylcholine 
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Cholinergic synapse: 
synthesis, release and 
degradation of 
acetylcholine 
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Synthesis , release and termination of action of NE

Termination of action of NE 

• Reuptake into the adrenergic nerve 
endings by an active  transport 
process, accounting for removal of 
50 to 80% of the  secreted 
norepinephrine

• Diffusion away from the nerve 
endings into the surrounding  body 
fluids and then into the blood

• Destruction of small amounts by 
tissue enzymes (one of these  
enzymes is monoamine oxidase 
(MAO), which is found in the  nerve 
endings, and another is catechol-O-
methyl transferase  (COMT), which is 
present diffusely in the tissues 
especially the  liver).
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