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Introduction

The endocannabinoid system is a complex subject and hard for most
laypeople to understand, since it's normally discussed using very scientific
terminology and most of the literature available is aimed at researchers with a

technical background in chemistry or biology.

To remedy this we wanted to create a guide in simple everyday languagc,
detailed enough for those who want to understand the science behind it.

‘We will explain how the human endocannabinoid system works, how it
evolved and the main functions it serves. We will explore the body’s
communication system using neurotransmitters or biochemicals that cnable
cells to “converse” with one another by providing instructions and feedback
and how they interact with receptors found throughout the body and central
Dervous system.

With this understanding you will begin to to appreciate how important the
Endocannabinoid system is for human health and well-being. This is a
relatively new field of science and much more research is needed to sce how
this system functions and interacts with our body mind system.

What is the Endocannabinoid System?
Definition

To understand the Endocannabinoid system we should first start with the
actual word, how it was derived and what it means.

Endo is derived from the Greek meaning inside or within, it's similar in
function to the Endocrine System (from endo- + ~crine, from Greek krinein to
separate) that refers to the body’s hormone secreting glands in the circulatory
system carrying chemical messages towards distant target organs.

Cannabinoid is named after the chemical compounds found inside the
Cannabis or Indian Hemp plant.

The Endocannabinoid System
The endocannabinoid system is part of the body’s inmune system and is

a communication mechanism geared to maintaining homenstasis, driven by
our own internally produced cannabinoids and cannabinoid
receptors. It might be the most important system on the physiologcal level
for creating and maintaining human health. Endocannabinoids and their
corresponding receptors are found extensively throughout the human body
They are mainly concentrated in the brain, organs, glands, connective tissues
and immune cells.

Understanding receptors and
neurotransmitters

Before diving more deeply into the subject of the endocannabinoid system it’s
worthwhile having a little understanding about the mechanisms the body
uses to communicate with itself. For a more detailed description check

out Brain Receptors-A Primer. by Kayt Sukel
Synaptic transmission

Synaptic transmission is the process where a neurochemical ( brain chemical)
is released into the synapse. The synapse is made up of two brain cells and
the narrow space found between them. The transmission process is not
complete until the neurochemical joins together with a receptor on the
recciving postsynaptic neuron.

Lock and Key Metaphor

Neurotransmitters and receptors are often described by using a lock and key
mctaphor, the neurotransmitter being the key and the receptor being the
lock. A single neurotransmitter may bind with several types of receptors and
have a different effect depending on their location in the body.

Agonist and Antagonist

An agonist is a chemical that binds to a receptor and activates it causing a
biological response. Conversely an antagonist blocks the action of the agonist
suppressing the response.
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There are three main types of cannabinoids

Endogenous cannabinoids

Endogcenous cannabinoids are those produced naturally within the human
body.

The two most common endogenous (internally produced ) cannabinoids are
Anandamide and 2AG (2-Arachidonoylglycerol) Anandamide is sometimes
referred to as the bliss chemical, it’s name is rooted from the ancient Indian
Sanskrit “Ananda” meaning “happiness, bliss, joy or delight”

Synthetic cannabinoids
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How does the Endocannabinoid System work?

The endocannabinaid system connects complex functions of our organs
(physical), immune system (chemical),
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How the Endocannabinoid System was
discovered

The endocannabinoid system was discovered by -
m‘diomnkchanitﬁnmﬁotisohtingitﬂaﬁngndmthaﬁmmc
and explaining the chemical structure of cannabidiol in 1963,

101992, the first endocannabinoid, Anandamide, was discovered in Dr
Mechoulam’s laboratory in Israel. A second endocannabinoid 2-AG (2-
Arachidonoylglycerol), was discovered in by Shimon Ben-Shabat, one of his
PhD students and reported in 1994-1995.

The CB1 and CB2 receptors
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peripheral organs.

How do the CB1 and CB2 receptors
communicate
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+ et damide is an endocannabinoid produced by the body that activates the

CB1 receptor. THC is a phytocannabinoid that also activates the CB1 receptor.

2-AG, the other main endocannabinoid activates both CB1 and CB2 receptors
in the. CBN is a phytocannabinoid that also activates the CB2 receptor.

CBD is interesting since it doesn’t directly bind to the CB1 or CB2
receptors. Instead it exerts its influence and medicinal effects through its
indirect chemical reactions in the body and its effects on other brain
receptors like,the vanilloid receptor (mediating pain perception, body
temperature and inflammation), the adenosine receptor (broad anti
inflammatory properties) and the 5-HT scrotonin receptor (multiple
biological and neurological processes, including anxiety, addiction, appetite,
sleep, pain perception, nausea and vomiting).

CBD affects the CB1 receptor indirectly by suppressing FAAH (fatty acid
amide hydroxylase). This enzyme is normally responsible for breaking down
anandamide, so by reducing FAAH the body’s level of anandamide is
increased for a longer time which means more CB1 signalling.

FAAH Enzyme

The mechanism is complex since all these receptors cause a regulating and
balancing effect in other systems of the body, making research complex.
Furthermore isolating cause and effect from single compounds proves very
difficult due to the entourage effect which is where the interaction of different
cannabinoids creates a sum greater than its parts.

The main functions of the Endocannabinoid
System

The endocannabinoid system regulates a whole host of body functions that
are directly related to health and wellbeing such as, memory, appetite,
metabolism, stress response, energy levels, immune system functioning,
autonomie nervous system, female reproductive functions, analgesia (pain
perception), thermoregulation (body temperature) and sleep.

The three main functions of the
Endocannabinoid System

1. Neurogenesis and Neuroprotection
Neurogenesis (Brain formation)
The endocannabinoid system regulates the creation of brain cells when a

baby is being formulated in the mother’s womb, choreographing the creation
of the central nervous system.

Neuroprotection (Brain cell replacement & regulation)

The endocannabinoid system also fanctions as a mechanism of
neuroprotection, it aims to prevent or slow disease pragression by stopping or
at least slowing down the loss of neurons (Brain cells)

2, Regulation of many different body functions and
processes restoring Homeostasis

The endocannabinoid system is likened to a series of thermostats or dimmer
switches regulating bone density, glucose metabolism, short-term & long-
term memory, hunger, energy storage and nutricnt transport, stress
response, immune functions, female reproduction, pain control, sleep,
temperature & heat regulation.

Examples :
Fever

When you get a fever your body temperature incresses to create a fever o kill
the virus. The endocannabinoid system tells the body when to reduce the
temperature and bring the body back to balance again.

3. Regulation of the body’s response to Stress

When you get stressed the brain releases a hormone called cortisol. The
endocannabinoid system tells the body when to stop producing this chemical
and bring the body systems back to equilibrium again. Stress can be from
anything like the introduction of poisons or pollutants, a perceived increase
in danger, or sudden exertion due to exercise like our fight or flight response.
Normal everyday stress in the body creates an increase in the body's natural

cannabinoids but chronic stress over time depletes the body’s natural
cannabinoids making us more susceptible to disease.

Age

As you get older you are more likely to get sick because your endocannabinoid
signalling system is weaker and its tone is depleted.

The Medicinal Properties of Cannabinoids
found in Marijuana (Cannabis Indica) and
Hemp plants (Cannabis Sativa)

Ongoing research is showing that phytocannabinoids found in Marijuana
(Cannabis Sativa) and Hemp plants (Cannabis Indica) have a direct effect on
the body’s Endocannabinoid system. This exciting research shows promising
results in a number of different health and medical situations. We suggest
you do your own research and consult your doctor or health practitioner if

vou intend to take cannabinoid supplements.

THC is the most common cannabinoid, it is generally thought to be the main
psyd:oacﬁvecanponentbu}itsuactcﬁectnryfmpcmntopemn.
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analgesic quality causing pain relief.

Cannabidiol (CBD)

CBD or Cannabidiol is the second most common cannabinoid. It has a whole
range of medicinal properties. It is generally considered to be a non-
psychoactive component that is believed to reduce and control the
psychoactive effects of THC.

Tetrahydrocannabinolic Acid (THCA)

THCA is found in fresh green cannabis before it is dried and processed. In
this form it is considered non psychoactive. Medicinally it’s been shown to
have neuroprotective and anti-inflammatory properties.

Cannabidiolic Acid (CEDA)

CBDA is the raw acidic form of CBD. It decomposes to CBD when heated. It is
considered non-psychoactive and useful in treating the side effects of
conventional cancer treatments since it can helps reduce nausca and
vomiting. Like CBD it also has anti-inflammatory properties.

Cannabinol (CBN)

CBN is reported to have an analgesic or sedative effect. It is non-psychoactive
and is created after THC degrades and oxidizes after exposurc to air, heat or
ultraviolet light. It is normally only found in very small quantities. Medicinal
qualities include : Pain relief, Anti-insomnia, Promotion of growth of bone



cells, Antibacterial, Anti-inflammatory, Anti-convulsive, Appetite stimulant
Cannabigerol (CBG)
CBG is a non psychoactive cannabinoid. Research shows it may potentially

help with Glaucoma symptoms, digestive and bowel inflammation and may
also have antibacterial properties.

Cannabichromene (CBC)

CBC is currently needing more research into understanding its properties. It
may prove to be one of the most important cannabinoids as its affects bone
growth, and inhibits pain and inflammation.

Cannabidivarin (CBDV)

CBDV may have similar effects to CBD in treating epilepsy. It is being
researched by GW Pharmacenticals because of it’s potential anti-cpileptic and
anti-convulsive properties.

References

The Effects ofCBD on the Human Body, as cxplamed by a Doctor

A Holistic Healing Journey : Martin A Lee (Project CBD)
https://www youtube com/watch?v=MTYhTQPAUQY

CBD How it works : Martin A. Lee (O'Shaughnessy s — Autumn 2011)

Agonistic Properties of Cannabidiol at 5-HT1a Receptors — Ethan B. Russo,
Andrea Burnett, Brian Hall, and Keith K. Parker

Cannabidiol induces rapid-acting antidepressant-like effects and enhances
cortical 5-HT/glutamate neurotransmission: role of 5-HT1A receptors.
http:// biolm.nil /pubmed/2671186

The endocannabinoid system and the control of glucose homeostasis.
hup://www.nchi.nlm.pih.gov/pubmed/18426514

Endogenous cannabinoid signaling is essential for stress adaptation.
hitgi/ hinlm.nik roubmed/

Wired to run: exercise-induced endocannabinoid signaling in humans and
cursorial mammals with implications for the ‘runner’s high’

The Scicnee of the Endocannabinoid System: How THC Affects the Brain and
the Body
hitp://headsup.scholastic com/students/endocannabinoid

Undeutnnding The Endocannabinoid System

Ly

N R

e g



