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DESCRIPTION
Endocannabinoids are naturally occurring lipid-based 
neurotransmitters that play crucial roles in regulating 
various physiological processes, including mood, appetite, 
pain, and memory. They are part of the Endocannabinoid 
System (ECS), which also includes cannabinoid receptors and 
enzymes responsible for their synthesis and degradation. 
The two primary endocannabinoids are Anandamide (AEA) 
and 2-Arachidonoylglycerol (2-AG), both of which bind to 
cannabinoid receptors CB1 and CB2. These receptors are 
distributed throughout the body, with CB1 predominantly found 
in the central nervous system and CB2 mainly in peripheral 
tissues and the immune system. The ECS is a critical modulatory 
system that helps maintain homeostasis, influencing functions 
such as immune response, energy balance, and neural 
plasticity. Endocannabinoids are synthesized on demand 
from lipid precursors in the cell membrane and act locally, 
influencing nearby cells in a paracrine or autocrine manner. 
Once released, they interact with CB1 and CB2 receptors 
to modulate neuronal excitability and neurotransmitter 
release, thus playing a significant role in synaptic plasticity 
and neuroprotection. Anandamide, often referred to as the 
“bliss molecule,” is involved in mood regulation and has been 
shown to produce calming effects, whereas 2-AG is more 
abundant in the brain and primarily involved in regulating 
appetite and immune functions. One of the most well-known 
effects of endocannabinoids is their ability to modulate pain 
and inflammation. By binding to CB1 receptors in the brain 
and spinal cord, endocannabinoids can inhibit pain signals and 
reduce pain perception. Additionally, they interact with CB2 
receptors on immune cells to reduce inflammation, making 
them crucial in managing chronic pain and inflammatory 
conditions. This dual role in pain and inflammation has spurred 
interest in developing cannabinoid-based therapies for 
conditions such as arthritis, multiple sclerosis, and neuropathic 
pain. Endocannabinoids also play a significant role in regulating 

appetite and metabolism. Activation of CB1 receptors in the 
hypothalamus stimulates appetite and food intake, which 
can be beneficial in conditions like cachexia and anorexia. 
Endocannabinoids modulate the release of neurotransmitters 
such as dopamine and serotonin, which are crucial for mood 
and emotional well-being. Dysregulation of endocannabinoid 
signaling is linked to psychiatric disorders such as depression, 
anxiety, and Post-traumatic Stress Disorder (PTSD). Enhancing 
endocannabinoid signaling through pharmacological means, 
such as inhibiting the enzyme Fatty Acid Amide Hydrolase 
(FAAH) that breaks down anandamide, has shown promise in 
preclinical studies for alleviating symptoms of these disorders. In 
addition to their roles in the nervous system, endocannabinoids 
influence immune function. CB2 receptor activation modulates 
immune cell migration, cytokine release, and inflammation, 
highlighting the ECS’s role in immune regulation. This aspect 
is particularly relevant in autoimmune diseases, where 
endocannabinoid signaling can potentially restore immune 
balance and reduce pathological inflammation. Despite the 
therapeutic potential of targeting the ECS, challenges remain in 
developing cannabinoid-based treatments due to the complex 
nature of endocannabinoid signaling and potential side 
effects. Non-psychoactive cannabinoids, such as Cannabidiol 
(CBD), which do not bind directly to CB1 or CB2 receptors 
but modulate the ECS indirectly, offer promising avenues for 
therapeutic development. CBD has been investigated for its 
anti-inflammatory, analgesic, and anxiolytic properties, and 
its use in epilepsy treatment has been approved in several 
countries. 
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