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Introduction 

Synaptic Neurotransmission & Retrograde 
Messengers: Neurotransmission across the Synapse is 
through the mechanism of release of neurotransmitters 
from the presynaptic junction, neurotransmitter that is 
released gets transported towards the postsynaptic 
terminal, where the receptors are situated. These 
neurotransmitters bind with the concerned receptors and 
activate them. Whereas in retrograde transmission, the 
signalling includes a diffusible messenger that is liberated 
from the postsynaptic element. This neurotransmitter 
travels "backwards" across the synaptic cleft, where it 
stimulates the presynaptic terminal receptors. The 
Receptors for retrograde messengers are generally 
present on or near the presynaptic nerve terminals, and 
their stimulation causes a modification in synaptic 
transmitter release. This type of retrograde 
neurotransmitters is involved in long-term synaptic 
plasticity and also has a significant role in the short-term 
regulation of synaptic transmission [1]. 
 

ECS (Endocannabinoid System): The 
endocannabinoid system (ECS) is an extensive neuro 

modulatory arrangement that plays imperative roles in 
the maturation and development of the central nervous 
system. They also play a major role in synaptic plasticity, 
the response to endogenous and environmental insults. 
The ECS encompasses cannabinoid receptors, endogenous 
cannabinoids (endocannabinoids), and the enzymes 
responsible for the synthesis and degradation of the 
endocannabinoids [2]. 
 

Cannabinoid Receptors: CB1 and CB2 are the 
cannabinoid. Of which the most abundant cannabinoid 
receptors are the CB1 cannabinoid receptors. These 
cannabinoids also engage the transient receptor potential 
channels, and peroxisome proliferator activated receptors 
[2]. CB1 receptors are plentiful in the central nervous 
system (CNS), principally in cortex, cerebellum, basal 
ganglia and hippocampus. CB2 receptors are located in 
microglia and vascular elements which are at much lower 
levels in the CNS compared to CB1 [3]. 

 

Cannabinoids: Tetrahydrocannabinol is the exogenous 
cannabinoids that binds with the cannabinoid receptors 
in the body. The endogenous cannabinoids (eCBs) are 
produced inside the human body. They are 2-AG (2-
arachidonoyl glycerol), anandamide (a rachidonoyl 
ethanolamide) [2]. 
 

Endocannabinoid Signalling: The principal 
mechanism of action by which eCBs controls the synaptic 
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function is through the retrograde signalling. The 
postsynaptic activity leads to the production of an eCB 
that moves retrograde or backwards across the synapse 
and then binds with the presynaptic CB1 Receptors. This 
suppresses the release of neurotransmitter (Figure A). 
The endocannabinoids also produce autocrine signalling 
in a non-retrograde manner. By this mechanism of action, 
they can modify neural function and synaptic 

transmission due to the binding with CB1 Receptors and 
TRPV1 (transient receptor potential vanilloid receptor 
type 1) which are located on or within the postsynaptic 
terminal (Figure B). Recent research also proves that the 
endocannabinoids also signals through the astrocytes 
which modify the presynaptic or postsynaptic function 
indirectly (Figure C) [4]. 

 
 

 

Figure: Endocannabinoid signalling at the synapse [4]. 
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