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Enlist Major Neurotransmitters Of Autonomic 
Nervous System

Enlist Major Types of Cholinergic Receptors

Describe  Organ system Distribution Of Autonomic 
Receptors













NEUROTRANSMITTERS

❑ Two Main Types Are Autonomic Neurotransmitters

❑ All The Preganglionic Neurotransmitters Are The Same

❑ Two Types Of Post Ganglionic Neurotransmitters



EXCITATORY

Acetylcholine

Aspartate

Dopamine

Histamine

Norepinephrine

Epinephrine

Glutamate

Serotonin

INHIBITORY

GABA 

Glycine

ANS Cholinergic

ANS Adrenergic



TYPES OF 
CHOLINERGIC 
RECEPTORS TWO MAIN TYPES OF 

RECEPTORS

Nicotinic Muscrinic 

Nm Nn
M1 M2 M3

M4 M5



TYPES OF 
CHOLINERGIC 
RECEPTORS Nicotinic

Nm Nn

Neuromuscular 
Junctions

Neurons In The 
CNS

Autonomic 
Ganglia

Adrenal medulla

All The Nicotinic Receptors Are Ion Channels



M1, M2, 
M3,M4,M5.

M5

M2

M3

M4

M1



TYPES OF 
CHOLINERGIC 
RECEPTORS

All muscrinic 
receptors are G-

coupled receptors 
that regulate the 

production of 
second messengers



M1, M3,M5

RECEPTORS
CELLULAR 
RESPONSE

IP3
DAG

FUNCTIONAL 
RESPONSE

Increase in learning 
and memory

increase in 
glandular secretions

Increase in smooth 
muscle contraction

Excitatory 
Receptors



M2, M4.

Inhibitory 
Receptors

Cellular 
Response

cAMP
Opening of K 
channels

Functional 
Response.

Hyperpolarization

Depresses S.A Node

Depresses A.V node

Decrease atrial and 
ventricular 
contraction



 Muscarinic

• M1

• M2

• M3

 Nicotinic

• Nn (Ganglion, Adrenal medulla)

• Nm  (NMJ)



Distribution of 
cholinergic 
receptors

M2

M3

M3 M3 M3

M3



Receptors Location Actions

M1 CNS
Autonomic ganglia

Gastric glands

• Inc learning & memory

• Promote glandular secretions

M2 Heart • Depress SA node, AV node & heart muscles 
activity

M3 Smooth muscles

Exocrine glands

Endothelial cells

• Inc smooth muscle contraction

• Inc exocrine gland secretion

• Vasodilation by EDRF release

Nn

Nm

Autonomic ganglia, adrenal medulla
Neuromuscular junction

• Stimulates both sympathetic and 
parasympathetic actions 

• Skeletal Muscle contraction



𝛼 𝛽

Adrenergic  
Receptors

𝜶
𝛼1
𝛼2.       pre-synaptic

post-synaptic

𝛃

𝜷1 𝜷2 𝜷3



Adrenergic  
Receptors

Receptor

𝜶1

cAMP

Cellular 

response

𝜶𝟐

IP3/DAG

cAMP

𝜶𝟐



Distribution 
of Adrenergic  

Receptors

𝜷𝟏
𝜷𝟏 𝜷𝟐 𝜷𝟐

𝜶1

𝜶1 𝜷𝟐
𝜷2

GIT 𝜶𝟐 𝜷𝟐

Anal sphincter 𝜶𝟏-

𝜷2

𝜶 1



Distribution 
of Adrenergic  

Receptors

𝜶1
Glycogen.   𝛽2.   

GLUCOSE

I.C
K+

𝜷𝟐

𝜷𝟑

𝛼2
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