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DISCLAIMER

The statements made regarding these cannabinoids and prod-
ucts have not been evaluated by the Food and Drug Adminis-
tration. The efficacy of these products and cannabinoids have 
not been confirmed by FDA-approved research. These prod-
ucts are not intended to diagnose, treat, cure or prevent any 
disease. All information presented here is not meant as a sub-
stitute for or alternative to information from health care prac-
titioners. Please consult your healthcare professional about 
potential interactions or other possible complications before 
using any product. The Federal Food, Drug, and Cosmetic Act 
requires this notice. Herbal Pharm Rx, DankLite, and related 
entities shall not be held liable for the medical claims made by 
any of these cited studies.

These statements have not been evaluated by the Food and 
Drug Administration. These products are not intended to di-
agnose, treat, cure or prevent any disease or ailment. Herbal 
Pharm Rx, DankLite, and related entities assume no respon-
sibility for the improper use of these cannabinoids or prod-
ucts. We recommend consulting with a qualified medical doc-
tor or physician when preparing a treatment plan for any and 
all diseases or ailments. Herbal Pharm Rx, DankLite, and re-
lated entities do not make any health claims about our prod-
ucts and recommend consulting with a qualified medical doc-
tor or physician prior to consuming our products or preparing 
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a treatment plan. It is especially important for those who are 
pregnant, nursing, chronically ill, elderly or under the age of 
21 to discuss the use of these products with a physician pri-
or to consuming. We do not recommend using any of these 
products if you are pregnant, nursing, chronically ill, elderly, 
or under the age of 21. You must be 21 years or older to visit 
this website and/or purchase Herbal Pharm Rx, DankLite, and 
related entities products. You must be 21 years old or older to 
purchase any vaping related products. The information on our 
website is intended to provide general information regarding 
our products and is not to be construed as medical advice or 
instruction.

DO NOT USE THESE PRODUCTS UNLESS INSTRUCTED BY A 
MEDICAL DOCTOR.
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What are cannabinoids?

Mortez et al. defined can-
nabinoids are either naturally 
occurring or manufactured 
chemicals that can interact 
with the endocannabinoid 
system. In a broader sense, 
they are any chemical, re-
gardless of origin or structure, 
that connects the body’s and 
brain’s cannabinoid receptors 
and produces effects akin to 
those of the Cannabis sativa 
L. plant. 

Marijuana and cannabis are 
two distinct substances, yet 
they are frequently used syn-
onymously, especially within 
the United States. Cannabis is 
a general phrase that can be 
used to refer to a variety of 
natural products made from 
the Cannabis sativa plant, in-

UNDERSTANDING 
CANNABINOIDS

cluding cannabinoids, mari-
juana, and hemp. These items 
come in a variety of shapes 
and serve a variety of func-
tions (e.g., medical, industrial, 
recreational). The all-encom-
passing term “cannabis” has 
become the accepted lan-
guage among the scientific 
and academic circles due to 
its extensive possibilities. 

Many people think that the 
large river valleys of eastern 
China or central Asia are where 
cannabis first appeared. Can-
nabis is a wind-propagated 
annual plant that is common 
in temperate and tropical re-
gions and has been known to 
grow as high as 8,000 feet. 
The plant can germinate in six 
days, enjoys direct sunlight, 
needs little water, and can ma-
ture in five months. Cannabis 



14 THE DEFINITIVE GUIDE TO CANNABINOIDS

can reportedly grow across 
more than two-thirds of the 
world’s geography due to its 
adaptability. 

Both C. sativa and C. indica 
have distinct appearances 
and distribution patterns. The 
more common of the two, C. 
sativa can grow up to 15 feet 
tall. C. indica, on the other 
hand, has dense branches and 
foliage and can reach heights 
of up to 4 feet. Despite these 

variations in look and charac-
teristics, there is still debate 
about whether to categorize 
cannabis as multiple species 
(polytypic), or as a single spe-
cies (monotypic). This argu-
ment is based on the idea that 
the strong adaptation of the 
cannabis plant to various soils 
and climates may be reflected 
in the observed variances. This 
point of view is supported by 
the finding that after multiple 
generations, C. sativa seeds 
put in areas where C. indica 
thrives will exhibit many of the 
traits of C. indica. Additionally, 
it is simple to interbreed dif-
ferent cannabis strains, create 
hybrids, and clone plant cut-
tings to create new cannabis 
strains. 

Only about 66 of the more 
than 480 distinct chemicals 
found in the plant are known 
as cannabinoids. Cannabidiol, 
Δ8-Tetrahydrocannabinol, Δ9-
Tetrahydrocannabinol are the 
cannabinoids that are most 
well-known. 
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HISTORY OF 
CANNABINOIDS

One of the earliest cultivated 
plants in the world is Canna-
bis sativa. Despite the fact that 
the earliest recorded accounts 
of cannabis usage date from 
the sixth century B.C. (about 
2,600 years ago), evidence 
suggests that the use of can-
nabis in Europe and East Asia 
began in the early Holocene 
(around 8,000 years ago). Af-
ter the drug made its way to 
Europe during a time of co-
lonial expansion into Africa 
and Asia, many medical pro-
fessionals in the 19th century 
attributed curative virtues to 
cannabis. For instance, can-
nabis (Indian hemp) was first 
used in Western medicine by 
William B. O’Shaughnessy, an 
Irish doctor working at the 
Medical College and Hospital in 
Calcutta, to treat tetanus and 
other convulsive disorders. 
Around the same time, French 
physician Jean-Jacques 

Moreau de Tours tested using 
cannabis-based products to 
treat mental illnesses (Moreau 
de Tours, 1845). Soon after, in 
1851, cannabis was added to 
the third edition of the United 
States Pharmacopoeia (USP). 
The preparation of extracts 
and tinctures from dried can-
nabis flowers for analgesic, 
hypnotic, and anticonvulsant 
purposes was thoroughly cov-
ered in later revisions of the 
USP. Cannabis was outlawed 
in various states in the early 
1900s due to growing canna-
bis-related concerns, and the 
Marihuana Tax Act, which was 
passed in 1937, officially pro-
hibited the drug on the feder-
al level. Due to these worries, 
the American Medical Associ-
ation removed cannabis from 
the 12th edition of the United 
States Pharmacopeia in 1942. 
(IOM, 1999).
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CANNABINOID   
RECEPTORS

The endocannabinoid system, a subclass of cell 
membrane receptors in the G protein-coupled re-
ceptor superfamily, includes cannabinoid recep-
tors, which are found all throughout the body. 
The seven transmembrane spanning domains 
found in cannabis receptors are typical of G 
protein-coupled receptors. Endocannabinoids, 
plant cannabinoids (such Tetrahydrocannabinol, 
generated by the cannabis plant), and synthetic 
cannabinoids (like HU-210) are the three main 
categories of ligands that activate cannabinoid 
receptors. Endocannabinoids and phytocannabi-
noids (cannabinoids derived from plants) are all 
lipophilic.

There are two known subtypes 
of cannabinoid receptors:

Cannabinoid receptor type 1 
(CB1)

The phytocannabinoid THC 
exerts its intoxicating effects 
via the CB1 receptor. With the 
highest density in the CNS, it is 
by far the most common can-

nabinoid receptor in the body. 
One way they work is through 
an extremely common form 
of retrograde signaling called 
endocannabinoid-mediated 
depolarization-induced sup-
pression of inhibition, in which 
depolarization of a single neu-
ron results in a decrease in 
GABA-mediated neurotrans-
mission. Because there is a 
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limited amount of presynaptic 
calcium ions entering, endo-
cannabinoids released from 
the depolarized post-synaptic 
neuron bind to CB1 receptors 
in the pre-synaptic neuron and 
reduce GABA release. They 
can be discovered in more 
body locations. For instance, 
it is known that stimulation of 
the CB1 receptor increases de 
novo lipogenesis in the liver.

Cannabinoid receptor type 2 
(CB2)

Compared to the CB1 recep-
tor, the CB2 receptor has far 
less conclusive information. 
It is currently known that it is 
found in both peripheral and 
central areas, including micro-
glia, monocytes, mast cells, 
B-lymphocytes, and microglia 
and astrocytes within the CNS, 
despite the fact that it was ini-
tially discovered in the spleen 

and circulating lymphocytes. 
They serve a purpose in ke-
ratinocytes as well. Addition-
ally, the peripheral nerve ter-
minals express them. These 
receptors are important for 
antinociception, or pain re-
duction. They are mostly ex-
pressed by microglial cells in 
the brain, where it is unclear 
what function they provide. 
While immune and immune-
derived cells (such as leuko-
cytes, different populations of 
T and B lymphocytes, mono-
cytes/macrophages, dendritic 
cells, mast cells, microglia in 
the brain, Kupffer cells in the 
liver, astrocytes, etc.) are the 
most likely cellular targets and 
executors of the CB2 receptor-
mediated effects of endocan-
nabinoids or synthetic ago-
nists, the list of other potential 
cellular targets is growing and 
now includes end.
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ENDOCANNABINOIDS

The endogenous cannabi-
noids (endocannabinoids), 
cannabinoid receptors, and 
the synthesising and degrad-
ing enzymes responsible for 
endocannabinoids’ synthesis 
and breakdown make up the 
endocannabinoid system. Be-
cause they were shown to ac-
tivate the same receptors as 
cannabinoids, the main psy-
choactive ingredients in can-
nabis, endocannabinoids were 

given that name. The initial 
two endocannabinoids to be 
discovered will be discussed 

AEA (Anandamide)

The CNS and peripheral tis-
sue contain the first endocan-
nabinoid to be identified, AEA, 
which was reported in 1992. 
AEA was first discovered in the 
CNS in concentrations com-
parable to those of the neu-

Structure of Anandamine
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rotransmitters dopamine and 
serotonin after being extract-
ed from a ‘s brain. The most 
prevalent cannabinoid recep-
tor in the body is the CB1 re-
ceptor, but the distribution 
of AEA is not closely related 
to that of the receptor. AEA 
is likewise only a partial ago-
nist at the binding site when 
it binds to the receptor. This 
discrepancy in the CB1 recep-
tor and AEA’s location, along 
with the endocannabinoid’s 
low binding affinity, points to 
other functions for this com-
pound. 

2AG (2-Arachidonoylglycer-
ol)

The second endocannabinoid 
to be identified, 2-AG, was like-
wise extracted from brain tis-
sue (Mechoulam et al., 1995). 
Similar to AEA, 2-AG is an ara-
chidonic acid derivative that 
is produced on demand when 
the cell is activated by an in-
crease in intracellular calci-
um. Contrary to AEA, 2-AG is 
a complete agonist at both 

the CB1 receptor and the CB2 
receptor, and it is present in 
the CNS in far higher concen-
trations (Sugiura et al., 2002; 
Pertwee et al., 2010). 

Endocannabinoids, includ-
ing as AEA and 2-AG, are also 
frequently referred to as ad-
ditional compounds that act 
similarly to endocannabinoids. 
Despite not being classified as 
traditional endocannabinoids, 
omega-6 derivatives such as 
noladin ether (2-arachidonoyl 
glyceryl ether), virodhamine, 
and N-arachidonoyl dopamine 
(NADA) also bind to the CB1 
and CB2 receptors with vary-
ing affinities. 

Endocannabinoids are pro-
duced, transported through-
out the cell, and degraded in 
strictly controlled ways. En-
docannabinoids are unique 
from many other neuromodu-
lators in that they are not syn-
thesized beforehand and kept 
in vesicles. Instead, particu-
lar enzymes cleave their pre-
cursors, which are present in 
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Structure of 2-Arachidonoylglycerol

cell membranes. This kind of 
synthesis is often known as 
“on demand.” The reader who 
is interested in learning more 
about these processes is di-
rected to a number of recent 
articles on the subject as it is 
outside the scope of this work. 

Understanding the psychoac-
tive effects of 9-tetrahydro-
cannabinol (THC), the main 
psychoactive ingredient in 
cannabis, led to the discovery 
of cannabinoid receptors. Al-
lyn Howlett et al. offered con-
clusive evidence for a cannab-

inoid receptor, despite the fact 
that multiple investigations 
suggested the existence of 
distinct protein receptors for 
9-THC. By activating a G pro-
tein-coupled receptor (GPCR), 
cannabis inhibited adenylyl 
cyclase, according to the re-
search done by these scien-
tists. Additionally, they cre-
ated a binding assay for this 
receptor, which demonstrat-
ed that specific brain regions 
contained rather high quanti-
ties of this receptor. 

Herkenham et al. and Jansen 
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et al. were able to map the 
distribution of cannabinoid 
receptors in the brain thanks 
to the invention of high-affin-
ity cannabinoid receptor ag-
onists, which was an offshoot 
of pharmaceutical research. 
It’s interesting that GPCRs 
with the highest abundance 
are cannabis receptors. These 
earliest autoradiographic ex-
periments also proved that 
the brain areas associated 
with the effects of cannabis 
have the largest concentra-
tions of cannabinoid binding 
sites. 

The discovery of cannabinoid 
receptor-expressing neu-
rones and the establishment 
of the cannabinoid receptor’s 
existence were made possible 
by Matsuda et alsuccessful .’s 
cloning of a cannabinoid re-
ceptor. A second cannabinoid 
receptor, known as CB2, was 
cloned from a promyelocytic 
cell line shortly after this one. 

Endocannabinoids interact 
with additional GPCRs and 
ion channels in addition to 
obviously activating CB1 and 
CB2 receptors. The activation 

of vanilloid receptor-type 1 
(TRPV1) channels by ananda-
mide is the most well-known 
and well-studied of these ion 
channel interactions, although 
endocannabinoids also inter-
act with a variety of potassium 
channels, alpha7 nicotinic re-
ceptors, and 5-HT3 receptors, 
among others. Understanding 
the interactions that occur un-
der important patterns of en-
docannabinoid release, those 
that are merely the result of 
physical interactions between 
these lipophilic molecules and 
hydrophobic membrane pro-
teins, and those that do not, 
is a significant difficulty in this 
subject. Endocannabinoids 
interact with ligand-gated 
channels as well as CB1 and 
CB2 receptors, in addition to 
activating GPCRs. GPR55 is 
the most well-known of them. 
Recent research suggests that 
2-AG and potentially ananda-
mide activate GPR55.
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Monitoring the quantity of glucose in your 
blood on a regular basis is an important 

aspect of managing your diabetes. The 
results show you how your blood glucose 

is responding to treatment, allowing you 

to make adjustments if necessary. Under-
standing what level you’re aiming for and 
the facttors that affect your blood glucose 
will help you manage your diabetes more 

successfully.

As explained in the first chapter, cannabinoids 
are either naturally occurring or manufactured 
chemicals that can interact with the endocan-
nabinoid system. In a broader sense, they are 
any chemical, regardless of origin or structure, 
that connects the body’s and brain’s cannabi-
noid receptors and produces effects akin to 
those of the Cannabis sativa L. plant. 

Although there are several ways to class can-
nabinoids, in this chapter we will be classify-
ing the various examples of cannabinoids into 
three groups which are: 

• The big three

• The major cannabinoids

• The minor cannabinoids

CLASSIFICATION 

OF CANNABINOIDS
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THE BIG THREE
The big three cannabinoids 
are the most popular cannabi-
noids upon which most stud-
ies are based. They are

DELTA-8 THC (Δ8-
tetrahydrocannabinol)

The psychoactive compound 
delta-8 tetrahydrocannabi-
nol, sometimes referred to as 
delta-8 THC, is a component 
of the Cannabis sativa plant, 
of which hemp and marijua-
na are two forms. One of the 
more than 100 cannabinoids 
that the cannabis plant natu-
rally produces, delta-8 THC is 
not present in high concentra-
tions in the cannabis plant. As 
a result, cannabidiol produced 
from hemp is often used to 
produce concentrated levels 
of delta-8 THC (CBD). 

Despite having many of the 
same properties as delta-
9-THC, delta-8-THC only 
seems to be two-thirds as psy-

choactive. This may be due to 
the fact that it forms a different 
connection with CB1, the can-
nabinoid receptor that controls 
a large portion of THC’s psy-
chedelic effects. Changes in 
visual perception, altered vis-
ual imagery, enhanced colors 
or contrasts, time distortion, 
changes in auditory perception, 
euphoria, tranquility, relaxa-
tion, racing thoughts, dreamy 
introspective states, or diffi-
cult decisions may be brought 
on by 8-THC. Other side effects 
include increased heart rate, 
increased blood pressure, dry 
mouth and throat, paresthe-
sia, tinnitus, increased body 
awareness, weakness, muscle 
tension or tremor, reduced mo-
tor coordination, fatigue, and 
sleepiness. 

By include hemp and “all deriv-
atives, extracts, cannabinoids, 
isomers, acids, salts, and salts 
of isomers, whether growing or 
not, with a delta9 tetrahydro-



31

cannabinol concentration of 
not more than 0.3 percent on 
a dry weight basis” in the 2018 
Farm Bill, Congress made these 
products lawful. 

Since then, there has been 
much discussion concerning 
the legality of hemp products 
made using lab-produced can-
nabinoids like delta-8 THC. 
We finally had a definitive re-
sponse in May 2022. Although 
attorneys point out that other 
federal courts may come to dif-
ferent judgments about delta 8 
in the future, the 9th U.S. Cir-
cuit Court of Appeals deter-
mined that delta 8 is federally 

legal under the definition of 
the Farm Bill. The court’s rul-
ing appears to apply to addi-
tional cannabinoids derived 
from hemp, such as delta-10 
THC, HHC, THC-O, and THCP. 

But only federal law is covered 
by the decision. Delta 8 and 
other cannabinoids derived 
from hemp are still subject to 
state-level prohibitions or re-
strictions on sales and pos-
session. Due to the fact that 
delta 8 was the first intoxicat-
ing hemp product to become 
popular on the market, it also 
attracted the attention of state 
politicians. As a result, many 
states have already made del-
ta 8 illegal or mandated its 
sale in state-run clinics.

Structure of delta-8- tetrahydrocannabinol
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DELTA-9 THC (Δ9-
Tetrahydrocannabinol)

DELTA-9 is the main psychoac-
tive component of the cannabis 
plant, THC, is best recognized 
for giving marijuana users a 
“high.” It was first discovered 
in 1964 at Hebrew University 
by Gaoni and Mechoulam and 
is the most prevalent phyto-
cannabinoid found in Canna-
bis sativa. THC is a lipid that is 
present in cannabis and, like 
the majority of pharmacologi-
cally active secondary metab-
olites of plants, is thought to 
have had a role in the plant’s 
evolutionary adaptation, os-
tensibly against insect preda-
tion, ultraviolet light, and en-
vironmental stress. 

It was discovered that tetrahy-
drocannabinol, when smoked, 
goes to the brain through the 
circulation and binds to en-
docannabinoid receptors that 
are found in the cerebral cor-
tex, cerebellum, and basal 
ganglia. The areas of the brain 
that control thought, mem-
ory, pleasure, coordination, 
and movement are those. Al-
though the intoxicating effects 

of marijuana only last a few 
hours, THC may be detectable 
in the body considerably longer 
than the majority of other drug 
components. THC is retained 
for three to four weeks in body 
fat and organs. Testing on hair 
follicles may reveal THC after 
much longer intervals, perhaps 
90 days. Although frequently 
employed, urine testing has 
been discovered to be an unre-
liable method of detection. 

The consequences on the body, 
however, can differ from person 
to person. Affected time per-
ception, feelings of relaxation, 
enhanced sensory sensitivity, 
and/or increased appetite are 
possible side effects of THC 
use. TCH can result in unpleas-
ant reactions in addition to its 
positive ones. Coughing fits, 
anxiety, and paranoia are a few 
of the most prevalent, along 
with pain in the chest or lungs 
and “body humming.” Due to 
THC consumption, some peo-
ple also develop hallucinations, 
cold sweats, or fainting. 

THC is used recreationally, but 
it also has several medical ap-
plications. Although medical 
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marijuana has been utilized 
for thousands of years, scien-
tific study on its application to 
treat and ease sickness is still 
in its infancy. For instance, THC 
is an active component of Na-
biximols, a particular cannabis 
extract that was authorized as 
a botanical drug in the United 
Kingdom in 2010 as a mouth 
spray to treat the symptoms of 
neuropathic pain, spasticity, 
overactive bladder, and other 
symptoms in people with mul-
tiple sclerosis. In Canada, na-
biximols (marketed under the 
brand name Sativex) is a pre-

scription medicine. Nabiximols 
was given the go-ahead to be 
used medically in Ukraine in 
2021. The following chapter 
will go into great detail about 
several of the additional uses.

Structure of delta-9- tetrahydrocannabinol
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CBD (Cannabidiol)

Roger Adams at the Univer-
sity of Illinois originally ex-
tracted CBD before chemi-
cally synthesising it in 1942. 
Minor contaminants made up 
the isolated CBD, and it took 
more than 20 years to finish 
the purification and identifica-
tion process. Although there 
were obstacles to the purifi-
cation of the molecule due to 
technical issues, the prohibi-
tion of marijuana in the USA 
during the 1940s also likely 
hindered research into CBD 
and other cannabinoids. The 
turning point in contemporary 
research on the cannabinoids 
was Raphael Mechoulam and 
his colleagues’ discovery of 
THC in 1964. As soon as THC 
was recognized as being psy-
choactive, study on other 
chemicals in the cannabis 
plant, including CBD, began to 
be found and studied. 

The only psychotropic sub-
stances still present in can-
nabis are the 11-hydroxy me-
tabolite and THC, the most 
prevalent cannabinoid. The 
second most prevalent phyto-

cannabinoid in cannabis, CBD, 
has no intoxicating qualities 
and is the subject of extensive 
scientific research because 
of its variety of benefits. The 
lack of euphoric effects is a 
clear advantage, and many of 
CBD’s actions seem to control 
or counteract THC’s effects, 
including changes to mood. A 
pure extract of CBD has been 
licensed for use in certain rare 
childhood epilepsies in the 
USA and EU, and additional 
therapeutic characteristics in 
the treatment of epilepsy and 
schizophrenia have also been 
discovered. The interest in CBD 
is further piqued by additional 
prospective applications, such 
as the psychiatric, neurode-
generative, and autoimmune 
indications covered in Section 
2 of this book. 

The only way CBD differs from 
THC is by having an open ring 
in one of the three structures. 
CBD and the other phytocan-
nabinoids all have a three-ring 
structure. However, this slight 
structural variation has a sub-
stantial impact on the three-di-
mensional molecule structure 
and has a profound impact on 
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how CBD interacts with the 
ECS. The orthosteric binding 
site and an adjacent allosteric 
site are the two binding sites 
that make up the CB1 recep-
tor, as we’ve just covered. CBD 
binds to the adjacent allos-
teric site but has minimal di-
rect affinity for the orthosteric 
site that binds THC and other 
cannabinoid agonists. In ad-
dition to changing the affin-
ity for CB1 agonists like THC 
as well as the endocannabi-
noids N-arachidonoylethanol-
amide (anandamide; AEA) and 
2-arachidonoylglycerol, this 
allosteric binding causes con-
formational alterations to the 
primary orthosteric site (2-
AG).  Therefore, even though 
CBD has little direct impact on 
the orthosteric region crucial 
for CB1 receptor character-
istics, cannabinoid receptor 
modification results in signifi-
cant consequences. 

Similar to how THC affects the 
ECS, CBD also has a variety 
of effects that are unrelated 
to cannabinoid receptors. The 
absorption of AEA into the cell 
for breakdown is inhibited in 
the presence of CBD, probably 

due to a change in the mem-
brane transport mechanism. 
Additionally, CBD lessens the 
amount of AEA that is degraded 
by the fatty acid amide hydro-
lase (FAAH) after it has entered 
the cell. Since more endocan-
nabinoids are produced as a 
result of CBD’s presence, there 
is more AEA available to bind 
to presynaptic targets. 

Different from THC’s effects, 
CBD appears to have some im-
pacts on some brain chemi-
cals. CBD in a prescription 
form is used to treat epilepsy 
(epilepsy). In addition to these 
purposes, CBD is also used to 
treat pain, anxiety, dystonia, 
Parkinson’s disease, Crohn’s 
disease, and a host of other ill-
nesses, but there isn’t any sol-
id scientific proof to back these 
claims. The US can now legally 
sell hemp and hemp-derived 
products thanks to laws passed 
in 2018. Not all CBD products 
manufactured from hemp are, 
however, legal. Since CBD is a 
recognized prescription medi-
cation, it is illegal to add it to 
food or dietary supplements. 
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Structure of Cannabidiol

One cannot discuss CBD holis-
tically without bringing up its 
significant forms, CBDa and 
H4-CDBD.

CBDA (Cannabidiolic acid)

CBDA is a non-psychoactive 
precursor to CBD. More specif-
ically, CBDA is heated during 
decarboxylation to produce 
CBD. If the plant material is al-
lowed to dry in the sun or even 
at room temperature, this can 
happen slowly or instantane-
ously depending on whether 
it is smoked or vaped. There-
fore, cannabidiolic acid can be 
viewed as unprocessed CBD. 

The live or uncooked hemp 
plants that have been grown 
for high CBD levels are where 
CBDA is most frequently de-
tected. Although cannabidiolic 
acid is frequently ingested in 
the form of CBD, it can also be 
useful unprocessed. Tinctures, 
raw cannabis juice, topical 
creams, and raw CBDA oil are 
all ways to consume or absorb 
CBDA oil. 

CBDA has received far less me-
dia attention and is currently 
less common. However, the 
cannabis fad of juicing it raw 
has CBDA in the public eye. 
People are interested in the 
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distinctions between CBD and 
CBDA as well as whether CBDA 
is superior than CBD.

H4-CBD (Tetrahydrocanna-
bidiol)

Colorado Chromatography 
has filed a patent application 
for the fully hydrogenated ver-
sion of CBD known as H4CBD. 
The process of hydrogenation 
was used to produce this to-
tally hydrogenated version of 
CBD. 

A chemical procedure called 
hydrogenation involves add-
ing hydrogen atoms to a tar-
get molecule. The food and 
wellness industries utilize this 
method extensively; for in-
stance, vegetable oil is hydro-
genated to make margarine. 

In contrast to CB isolate, 
H4CBD differs in that it is pre-
served as an oil with a purity 
of more than 99 percent. Ad-
ditionally, compared to CBD, 
H4CBD has a binding affin-
ity for the CB1 receptor that 
is around 100 times greater. 
Despite having 100 times the 
binding affinity for the CB1 re-
ceptor as CBD, H4CBD is still 

far less potent than THC and 
does not cause intoxication. 
Nevertheless, it is a mild to 
moderate cannabimimetic sub-
stance, meaning that it does 
have a discernible energizing 
yet relaxing effect. H4CBD has 
extremely minor mood-lifting 
effects that are more compara-
ble to caffeine or nicotine than 
THC. It may be put into vapes 
in a pure, unadulterated form 
and produces a mild, stress-
relieving bliss without signifi-
cantly intoxicating the user. 
H4CBD is BD you can feel; H4 
represents the future of hemp-
derived cannabinoids.
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Major cannabinoids are can-
nabinoids, which although not 
as popular as the big three, 
are widely known. Some of 
them will be discussed below

DELTA-10 (Δ10-
Tetrahydrocannabinol)

Actually, Delta 10 THC was 
stumbled upon. When Fusion 
Farms in California extracted 
THC distillate from a batch of 
marijuana that was tainted 
with fire retardant, they dis-
covered it. It produced these 
enigmatic crystals that were 
mistakenly thought to be the 
cannabinoids CBC and CBL 
before being correctly rec-
ognized as delta 10 THC af-
ter months of study. Today, a 
conversion method utilized to 
produce delta 8 concentrate 
is employed to create delta 

10, too. The key to its seeming 
clarity is also this. 

Delta 10 has the ability to make 
you high because it is a kind of 
THC. It is stated that a delta 10 
high is less potent than a del-
ta 9 or delta 8 high. It is also 
claimed to provide a head buzz 
rather than a full-body high. 
The effects of delta 10 THC are 
often less since it has a weak-
er affinity for attaching to CB1 
receptors. Some users claim 
that the effects of delta 10 are 
more sativa-like than indica-
like, usually with less paranoia 
and anxiety. 

Sativa strains have effects that 
are typically more uplifting and 
intellectual, which makes them 
more appropriate for use dur-
ing the day. Particularly when 
contrasted to delta 8 gummies, 

MAJOR 
CANNABINOIDS
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which can deliver more of the 
sleepy and couch-locking ef-
fects linked to indica strains. 
Remember that taking delta 
10 THC still has the risk of 
making you fail a drug test. 
The majority of testing labs 
are still unable to differenti-
ate between different THC 
isomers. This implies that it 
might test positive for delta 
9 THC. You shouldn’t use any 
delta 10 THC products if you 
know you’ll be subjected to a 
drug test of any kind. 

Currently, there aren’t many 
delta 10 goods available. With-
in the upcoming year, we an-
ticipate that this will change. 
Currently, a select few busi-
nesses provide raw delta 10 
distillate, disposables, and 
carts containing delta 10 THC 
oil. The delta 10 market will 
probably mimic the delta 8 
THC market as it is right now. 
This can include oil, gummies 
and other foods, capsules, ex-
tracts, and delta 10 tinctures. 
Of course, delta-10 THC flow-

er isn’t completely out of the 
question in the near future. Re-
main loyal to well-known com-
panies, ideally those that offer 
thorough certificates of analy-
sis for all of their products.Ac-
tually, Delta 10 THC was stum-
bled upon. When Fusion Farms 
in California extracted THC 
distillate from a batch of mari-
juana that was tainted with fire 
retardant, they discovered it. 
It produced these enigmatic 
crystals that were mistakenly 
thought to be the cannabinoids 
CBC and CBL before being cor-
rectly recognized as delta 10 
THC after months of study. To-
day, a conversion method uti-
lized to produce delta 8 con-
centrate is employed to create 
delta 10, too. The key to its 
seeming clarity is also this. 

Structure of delta-10- tetrahydrocannabinol
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DELTA-11 (Δ11-
Tetrahydrocannabinol)

In essence, delta 11 is a more 
powerful variant of delta 9. Delta 
11 is considered to produce an 
experience that is comparable to 
delta 9, but a little more robust 
and intense than delta 9. Delta 9 is 
frequently noted for having more 
psychoactive qualities than delta 
8 or 10. In terms of the affects 
you encounter, delta 11 is similar 
to delta 9 in experience. However, 
compared to delta 9, delta 11 has 
a quicker onset, a longer half-life, 
and often maintains the intensity 
of its psychoactive effects more 
consistently over the course of 
the encounter. 

The delta 11 cannabinoid may be 
more appealing than other delta 
cannabinoids for those who use 
marijuana products holistically 
to treat conditions like sleepless-
ness, chronic pain, or seizures. 
This is so that patients can use it 
less frequently while still getting 
the same continual psychoactive 
benefits due to its longer-lasting 
effects. 

Patients can essentially drink less 
delta 11 and still gain the same 

advantages as they would with 
more delta 9.

CBG (Cannabigerol)

One of the more than 120 cannabi-
noid chemicals found in the Can-
nabis plant genus is cannabigerol 
(CBG). The parent molecule from 
which subsequent cannabinoids 
are derived, cannabigerolic acid, is 
decarboxylated to create cannab-
igerol. The body’s endocannabi-
noid system breaks down CBG. No 
matter what is happening in our 
surroundings outside, the endo-
cannabinoid system in our bodies, 
which is made up of chemicals and 
receptors, is in charge of maintain-
ing our bodies functioning at their 
best. It is frequently described as 
the originator of all cannabinoids. 
This is so because CBGa, an acid-
ic version of CBG, is the source of 
other cannabinoids. 

Structure of delta-11- tetrahydrocannabinol
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Typically, cannabigerol makes up 
a small portion of cannabis. About 
1% of the cannabigerol in the 
plant remains after most of it is 
transformed into other cannabi-
noids, notably tetrahydrocannab-
inol (THC) or cannabidiol (CBD) 
during the course of plant growth. 
While producing modest levels of 
other cannabinoids like THC and 
CBD, certain strains instead pro-
duce higher levels of cannabigerol 
and cannabigerolic acid. Because 
of this, cannabinoid-derived con-
sumer goods are uncommon and 
frequently expensive. However, 
the numerous potential advan-
tages that the cannabinoid offers 
are causing CBG to gain popular-
ity. 

Similar to CBD, CBG has been used 
to treat pain without having the 
same high associated with THC 
or other cannabinoids. According 
to research, CBG can potentially 
have therapeutic effects. However, 
there are few human studies, and 
more investigation is required. 
CBG may be useful in treating a 
variety of medical disorders, ac-
cording to some encouraging ani-
mal trials.

CBGa (Cannabigerolic acid)

One of the cannabis plant’s non-
psychoactive cannabinoids is 
called CBGA. More than 100 can-
nabinoids have been found in can-
nabis or hemp plants, but CBGA 
stands out for some reason. Being 
the precursor to all other cannabi-
noids makes CBGA special. It im-
plies that it is transformed into all 
other plant cannabinoids, such as 
CBD and THC. It also means that 
it is frequently created in modest 
quantities within the plant for later 
synthesis into other chemicals. 

Because it is non-psychotic, a user 
won’t get high from consuming it. 
That does not preclude it from hav-
ing an effect on the brain, though. 
It simply means that it would have a 
mildly pleasant, calming, and pos-
sibly pain-relieving effect on the 
brain. Additionally, it might lessen 
tension and stress, lessen motion 
sickness, and make someone feel 

Structure of cannabigerol
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more energized. As a result of its 
effects on CB1 receptors in the 
brain and CB2 receptors in oth-
er body areas, it would therefore 
provide comfort.

HHC (Hexahydrocannabinol)

The cannabis plant contains the 
naturally occurring phytocannabi-
noid hexahydrocannabinol (HHC), 
which is regarded as a minor can-
nabinoid. HHC is a hydrogenated 
derivative of tetrahydrocannabi-
nols delta-8 and delta-9 (THC). 
Despite being present in minute 
levels in Cannabis sativa naturally, 
it can be created synthetically by 
hydrogenating cannabis extracts 
(adding molecular hydrogen to 
a double bond). Cannabidiol can 
also be used to make HHC (CBD). 

HHC is a psychoactive cannabi-
noid, even if there isn’t much re-

search or data on it. Users claim 
that it provides euphoric effects 
similar to THC. HHC may be ex-
tremely helpful for treating chronic 
pain, sleeplessness, and the ad-
verse effects of chemotherapy due 
to its similarities to THC and its 
potential for having anti-inflamma-
tory, anti-emetic (anti-nausea and 
vomiting), and appetite-stimulat-
ing qualities.

HHCO (HHC-O-acetate) 

HHC-O is the acetate form of HHC, 
a naturally occurring cannabinoid 
that functions as the hydrogenated 
form of THC and is renowned for 
having properties that are similar 
to delta-9 THC. 

Similar to how we make THC-O, 
HHC-O is made by taking naturally 
occurring HHC and adding acetic 
anhydride to the molecule. This 

Structure of Cannabigerolic acid

Structure of Hexahydrocannabinol
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increases the cannabinoid’s po-
tency by roughly 1.5 times. This 
increased potency has a straight-
forward cause. Due to hexahydro-
cannabinol’s weaker effects than 
delta-9 THC, the cannabinoid 
becomes even more comparable 
to the latter. In essence, this im-
proves the impacts to truly pro-
vide users with what they’re seek-
ing for.

HHCP (Phytocannabinoid Hexa-
hydrocannabinol)

Due to its strength and adapt-
ability, hexahydrocannabiphorol 
(HHCP), also known as the phy-
tocannabinoid HHC, has recently 
attracted interest. 

Because HHCP strength is de-
pendent on the individual’s sub-
jective experience, measuring it is 
difficult. According to users, HHCP 
is 20 times more potent than HHC, 
5 times more potent than THCP, 

and 10 times more potent than 
THC. Notably, HHCP has a higher 
bioavailability than Delta 9 THC. 
Due to its exceptional strength and 
long-lasting durability, it should 
be highlighted that the majority of 
HHC-P goods on the market have 
a proportion of less than 5%. Due 
of its potency, HHC-P is typically 
mixed at lower ratios. Although 
there haven’t been any negative 
user complaints to date, it is obvi-
ous that operating heavy machin-
ery or operating a car after using 
HHCP would be a high risk activity.

PHC (Hydrox4phc)

This cannabinoid was recently dis-
covered and there are very little 
research on it. However, we know 
that this consumable disintegrates 
into 99 percent THC when it enters 
the body, making it a long-lasting 
substance.

Structure of HHC-O-acetate 

Structure of Phytocannabinoid Hexahydro-

cannabinol 
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THCA (Tetrahydrocannabinolic 
acid)

Trichomes, the little glandular 
hairs that cover the surface of the 
cannabis plant, are where THCA is 
created. Cannabinoids and terpe-
nes are produced by trichomes in 
the cannabis plant. Resin glands 
found in trichomes produce ter-
penes, THCA, and other phyto-
cannabinoids.

There are numerous beneficial 
medical uses for THCA. Can-
nabinoids like THC and CBD have 
partially overshadowed the ther-
apeutic benefits of THCA. The an-
ti-inflammatory, immunoregula-
tory, anti-tumor, neuroprotective, 
and antiemetic characteristics of 
THCA are among its advantages. 

By suppressing the cyclooxyge-
nase enzymes (COX-1 and COX-
2), THCA has anti-inflammatory 
effects and modifies immunologi-
cal function via metabolic routes 
other than CB1 and CB2. It may, 
together with other non-THC can-
nabinoids, suppress the progres-
sion of prostate cancer. It can 
also operate as a strong neuro-
protectant by activating PPAR-
(peroxisome proliferator-activat-

ed receptor) pathways.

THCb (Tetrahydrocannabutol)

Only one study has confirmed the 
existence of THCB so far, hardly 
scraping the surface of all its po-
tential uses. Little to nothing is 
known about THCB’s possible ap-
plications or advantages because 
of how recently it was discovered. 

However, preliminary research in-
dicates that THCB functions simi-
larly to THC, possibly possessing 
anti-inflammatory and pain-reliev-
ing qualities. Although we don’t 
yet know if THCB has the same in-
toxicating characteristics as THC, 
it may also be a potential sleep aid. 
THCB may be more potent than 
THC because of its higher propen-
sity for binding to CB1 receptors. 
This impact has not yet been prov-
en in humans, though. It should 

Structure of Tetrahydrocannabinolic acid
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be emphasized that THCB is not 
widely distributed throughout the 
cannabis plant, so it is unclear 
how much of an impact it will have 
when ingested.

THCh (Tetrahydrocannabihexol)

This phytocannabinoid, which is 
an isomer of the synthetic can-
nabinoid parahexyl, is the hexyl 
homologue of tetrahydrocannabi-
nol (THC), which was first isolat-
ed from Cannabis plant material 
in 2020 along with the matching 
hexyl homologue of cannabidiol. 
Although it is unknown whether 
this occurs naturally in Cannabis, 
another isomer of 8-THC is also 
referred to as a synthetic cannab-
inoid with the code name JWH-
124. This is most likely because 
8-THC is a degraded version of 
9-THC. 

Although there isn’t enough infor-
mation to draw a firm conclusion 
about the complete range of effects 
and advantages that THC-H can 
offer, early reports indicate that it 
may be able to improve mood and 
reduce pain.

THC-jd (Tetrahydrocannabioctyl)

THCjd, often referred to as 9-THCjd, 
is a unique octyl cannabinoid that 
naturally occurs in all cannabis 
species, including hemp and mari-
juana. A cannabis molecule with 
an eight-carbon alkyl side chain 
is referred to as an octyl cannabi-
noid. THCjd may be able to provide 
a euphoric high that is 19 times 
stronger than THC and more than 
25 times stronger than delta-8 and 
delta-10 thanks to its 8-link alkyl 
side chain. 

According to sources, consuming 
THCjd causes audible sedation, eu-
phoria, and couch-lock symptoms. 

Structure of Tetrahydrocannabutol
Structure of Tetrahydrocannabihexol
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Such assertions are frequently 
false, incorrect, or overly gener-
ic. Effects of cannabis depend on 
dose, tolerance, biological fac-
tors, and other cannabinoids in-
cluded in the product’s formula. 
Cannabinoids react differently 
in each user’s body. THCjd has 
a high potency, therefore novice 
cannabis users should use cau-
tion when experimenting with it. 
Its effects could be too powerful.

THC-O (THC-O-acetate)

Ths is an ester of THC. Acetic an-
hydride, a highly flammable and 
colorless liquid used to create tex-
tiles, plastics, medicines, colors, 
and explosives, can be used to 
create it chemically. Due to the 
use of flammable and volatile in-
gredients, specific equipment is 
needed to produce this molecule. 
In order to create THC-O, CBD 
from hemp plants is removed and 
transformed into delta-8 THC. The 

delta-8 THC molecules are then 
combined with acetic anhydride to 
create THC-O acetate. 

There is no verified information on 
the strength of THC-O. THC-O is 
said to be three times more strong 
than THC, which is more widely 
used, according to several news 
publications. Due to its stronger 
spiritual or psychedelic psychoac-
tivity compared to other cannabi-
noids, consumers perceive THC-O 
as being more psychedelic than 
regular THC. THC-O takes time to 
process in the body before its ef-
fects are felt, much like when can-
nabis edibles are consumed. The 
most popular forms of THC-O-A 
are candies, tinctures, and vape 
cartridges.

THCP (Tetrahydrocannabiphorol)

Tetrahydrocannabiphorol (THCP), 

Structure of THC-O-acetate
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also known academically as 
(-)-Trans-9-tetrahydrocannabi-
phorol, is a naturally occurring 
cannabinoid and analogue of THC 
that is found in different strains of 
cannabis. 

It is believed to be 33 times more 
potent than THC at activating 
cannabinoid 1 (CB1) receptors, 
resulting in a potent and addictive 
euphoric high. 

The legality of THCP is hampered 
by contradictory federal regula-

tions. It isn’t expressly categorized 
as a controlled substance, and the 
2018 Farm Bill might provide pro-
tection. However, a lot of people 
think it’s an illicit substance and 
should be covered by the Federal 
Analogue Act (FAA).

Structure of Tetrahydrocannabiphorol

MINOR 
CANNABINOIDS

To conclude the classification, 
we will be discussing some of the 
available minor cannabinoids

CBC (Cannabichromene)

The anti-inflammatory com-
pound cannabichromene (CBC), 
also known as cannabichrome, 
cannanbichromene, pentylcan-
nabichromene, or cannabino-
chromene, may help explain why 

cannabis has analgesic properties. 
It is a phytocannabinoid since it 
is one of the several cannabinoids 
that may be discovered in the Can-
nabis plant. It shares structural 
similarities with other naturally oc-
curring cannabinoids, such as can-
nabinol (CBN), cannabidiol (CBD), 
tetrahydrocannabinol (THC), and 
tetrahydrocannabivarin (THCV). In 
cannabis, CBC and its derivatives 
are just as prevalent as cannabi-
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nols. The Convention on Psycho-
tropic Substances has not sched-
uled it. It occurs more frequently 
in tropical cannabis strains.

CBN (Cannabinol) 

The cannabinoid produced as THC 
deteriorates, CBN is a non-intoxi-
cating substance. Because of this, 
older cannabis typically contains 
significant concentrations of it. 
While some people might find this 
off-putting, others go for older 
cannabis specifically to benefit 
from the effects of CBN. It is pos-
sible to think about CBN as a less 
potent form of THC. 

It’s a moderate chemical since 
it works around 25% as well as 
THC. Contrary to CBD, which is 
completely non-psychoactive, 
CBN can have mildly psychoactive 
effects in higher dosages. 

There is very little information or 
research on the uses and advan-
tages of CBN because it has not 
been examined or utilized as fre-
quently as CBD or THC. Sleep, pain 
alleviation, and delaying the onset 
of amyotrophic lateral sclerosis are 
some of the potential applications 
and advantages seen in a few trials 
(ALS).

CBN-O (CBN-O-acetate)

CBN-O, a phytocannabinoid from 
the CBN family of cannabinoids, is 
ideal for medicinal research since 
it has a lesser affinity for CB1 and 
a higher affinity for CB2. 

A modification to the phenol group 
attachment is the primary differ-
ence between CBN and CBN-O. This 
distinction essentially means that 

Structure of Cannabichromene

Structure of Cannabinol
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CBN-O is more potent than CBN 
while still maintaining a compara-
ble impact profile. Despite being 
several times more effective, it is 
not yet quantifiably known how 
CBN-O compares to CBN in terms 
of receptor affinity.

THC-V (Tetrahydrocannabivarin)

For its potential to reduce hun-
ger and increase energy, delta 9 
tetrahydrocannabivarin (THCV), 
sometimes known as “diet weed” 
and “weederall,” is quickly emerg-
ing as one of the most recent can-
nabinoids on the market. 

Despite having those well-known 
three letters in its name, THCV 
may not have the intoxication ef-
fects associated with THC like 
many other cannabinoids, includ-
ing more well-known substances 
like CBD and CBN.

Structure of CBN-O-acetate

Structure of Tetrahydrocannabivarin
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CHAPTER THREE:

USES OF 

CANNABINOIDS IN 

CLINICAL PRACTICE
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FREEDOM AT WILL
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Cannabis is one of the most abundant and valuable 
plants in the world. It has been used for many years 
for medicinal purposes. Cannabis contains cannabinoid 
compounds that have shown some positive effects on 
our health. Today, there are many uses of cannabinoids 
in clinical practice some of which would be discussed in 
this chapter. The medical conditions with which the uses 
of cannabinoids will be discussed include

APPETITE LOSS & WEIGHT GAIN

ANXIETY, DEPRESSION, & POST-TRAUMATIC STRESS

POST-TRAUMATIC STRESS DISORDER (PTSD)

MOOD AND DEPRESSION

CHEMOTHERAPY-INDUCED NAUSEA & SIDE EFFECTS 

CHRONIC PAIN & PAIN MANAGEMENT

EPILEPSY

GLAUCOMA

INSOMNIA & SLEEP DISRUPTION

MUSCLE SPASM, NERVE INJURY, & REPETITIVE MOVEMENT        

RELIEF

USES OF CANNABINIODS IN 
CLINICAL PRACTICE
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The stimulation of hunger, es-
pecially for appetizing foods, 
is one of marijuana use’s most 
well-known side effects. Hol-
lister (1971) confirmed that a 
single oral dose of marijuana 
(containing 0.35 mg/kg THC) 
enhanced the intake of milk-
shakes in healthy volunteers 
when it was discovered that 
THC was the psychoactive 
component in marijuana. Lat-
er experiments showed that 
smoking marijuana (contain-
ing 1.8 percent THC) signifi-
cantly increased the amount 
of appetizing food that peo-
ple consumed. Later, exten-
sive pre-clinical mouse re-
search by Cristino and Di 
Marzo (2015) showed that 
THC and other CB1-receptor 
agonists function to increase 
desire by enhancing the re-

warding value of food and by 
decreasing the satiety signals 
(such as leptin secretion) that 
regulate appetite.

How cannabinoids work on 
the brain’s appetite reward 
mechanisms.

The only clinical investigation 
that has examined the control 
of endocannabinoid levels in 
people who eat food for pleas-
ure is Monteleone et al. Plas-
ma levels of 2-AG and ghrelin, 
but not AEA, OEA, and PEA, in-
creased following hedonic eat-
ing in healthy, normal-weight 
participants who were full. In 
another study, mice that pre-
ferred a high-fat diet had high-
er amounts of 2-AG in their hy-
pothalamus. Highly appetizing 
foods may influence common 

APPETITE LOSS &

WEIGHT GAIN
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neurobiological substrates to 
cause changes in the central 
nervous system akin to those 
caused by illicit drug use. It is 
true that excessive ingestion 
of tasty meals stimulates the 
dopaminergic and opioid re-
ward systems in the brain.

What cannabinoids in canna-
bis can help in weight gain?

Since it has been demon-
strated that cannabinoids can 
aid in turning on the brain’s 
hunger reward system, they 
may be helpful in your quest 
for weight gain. Knowing this 
knowledge, however, is not 
sufficient; one also needs to 
be aware of which cannabi-
noids to choose. 

THC’s antagonism of the CB1 
receptor has the ability to in-
crease hunger. This is why 
individuals who use any THC 
substance experience a strong 
want to eat right after. They 
frequently even find their food 
to be more appetizing than it 
would be without THC.
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The emotional behavior, 
mood, and anxiety-related 
impacts of cannabis exposure 
in humans are some of the 
most noticeable consequenc-
es; marijuana is frequently 
used for relaxing. Thus, once 
THC was identified as the 
psychoactive component of 
cannabis, early experimental 
research on this phytocan-
nabinoid centered on its ef-
fects on anxiety and mood. 
Our knowledge of the mecha-
nism by which THC and oth-

er CB1 agonists 
alter processes 
involved in brain 
control of mood and 
anxiety has greatly 
improved since the 
initial studies in the 
1970s. Simply put, the 
regulation of the body’s 
systems for signaling 
stress reactions de-
pends on the acti-
vation of the CB1 
receptor.

ANXIETY, DEPRESSION, 

& POST-TRAUMATIC 

STRESS
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ANXIETY

There are some evidence from 
human research that canna-
bis or cannabinoids may as-
sist to lessen anxiety. In a 

study of 24 patients with 
social anxiety disorder, 
Bergamaschi et al. discov-
ered that those who took 

CBD experienced less 
anxiety during a mock 

public speaking test 
than those who 

took a placebo.

Cannabis and Anxiety 

Cannabis usage is common 
among patients with anxiety 
disorders, especially under 
stressful circumstances. This 
shows that people are utilizing 
cannabis to lessen the symp-
toms of their anxiety. Canna-
bis can initially lessen anxiety 
symptoms, but continued us-
age over time might exacer-
bate anxiety and encourage 
panic episodes. It is challeng-

ing to determine in hu-
mans whether chronic 

cannabis usage causes 
the disease or wheth-
er cannabis is used 
to treat anxiety (Pa-
tel, Hill, and Hilliard 
2014).

THC and anxiety 

Low doses of THC 
have been shown to 
reduce anxiety in ani-
mal tests, but chron-
ic high doses of THC 
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have been shown to increase 
anxiety and cause neuroendo-
crine reactions to acute stress 
in rats. Even acute adminis-
tration of greater dosages of 
THC under stressful circum-
stances enhances anxiety in 
rats through boosting limbic 
system neuronal activity, es-
pecially in the amygdala. The 
recent rise in reports of panic 
attacks in people may be con-
nected to the greater THC lev-
els found in cannabis.  (Patel 
et al. 2014)

Cannabidiol and anxiety 

Numerous general anxiety an-
imal models have been used 
to study the effects of CBD. In 
the early investigations, CBD 
was anxiolytic at low dosag-
es (10 mg/kg), but ineffec-
tive at large levels (100 mg/
kg) (Zuardi, Finkelfarb, Bueno, 
Musty, and Karniol 1981). In 
further experiments, a bell-
shaped curve emerged, show-
ing anxiolytic effects at low 
dosages but not at high ones 
(Guimaraes, Chiaretti, Graeff, 
and Zuardi 1990). Systemic 
investigations have not re-
vealed any anxiogenic effects 

of CBD; at greater dosages, it 
is either anxiolytic or has no 
effect. This anxiolytic effect 
of CBD is maintained in these 
anxiety-like behavior models 
by chronic exposure to CBD.

POST-TRAUMATIC STRESS 
DISORDER (PTSD) 

Reliving a particularly pain-
ful experience results in post-
traumatic stress disorder 
(PTSD), which is characterized 
by avoidance of triggers and 
hypervigilance. The original 
traumatic events are relived 
through dreams, nightmares, 
and dissociative flashbacks, as 
well as numbing, avoidance, 
and increased arousal. These 
are all defining symptoms. Up 
to 90% of cases involve sleep 
disruption. Cannabis use is 
more prevalent than stimulant 
use in people with this disease, 
and PTSD rates are higher in 
those patients. Because of the 
lack of progress following ther-
apy in a residency program for 
veterans, cannabis usage is 
predicted to increase over the 
next four months, suggesting 
that PTSD sufferers use canna-
bis to ease tension (Bonn-Mill-
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er, Vujanovic, and Drescher 
2011). Interestingly, a subset 
of veterans who took the syn-
thetic THC nabilone had their 
nightmare and daytime flash-
back frequency reduced, sug-
gesting that cannabis taken 
right before bed may be an 
effective treatment for PTSD 
sufferers (Fraser 2009). More 
recently, research by Roit-
man, Mechoulam, Cooper-Ka-
zaz, and Shalev (2014) dem-
onstrated that 5 mg/kg of 
THC administered twice daily, 
along with the patient’s other 
medications, significantly im-
proved the patient’s overall 
symptom severity, nightmare 
frequency, and sleep quality. 
There was no placebo con-
trol, and the sample size was 
somewhat small. 

The results showing that CBD 
improved extinction of terror 
memories in healthy volun-
teers are most pertinent to the 
treatment of PTSD (Das et al. 
2013). Participants in a con-
textual fear conditioning para-
digm who inhaled CBD before 
or after extinction training 
displayed a diminished skin 
conductance response dur-

ing reinstatement-enhanced 
extinction. To assess the im-
pact of prolonged CBD expo-
sure on anxiety and/or PTSD 
in humans, more research is 
needed. In summary, results 
from human experiments con-
firm pre-clinical data that CBD 
has anxiolytic benefits with lit-
tle sedative impact and a stel-
lar safety record. However, 
CBD has not been the subject 
of any human clinical trials for 
the treatment of PTSD. 

MOOD AND DEPRESSION

Cannabis use has frequently 
been shown to improve mood 
and induce euphoria in ad-
dition to reducing anxiety. In 
fact, pre-clinical animal data 
suggests that both CBD and 
THC, at lower doses, have anti-
depressant effects. This shows 
that cannabis use may be use-
ful in lowering depression, yet 
there are conflicting reports on 
the anti-depressant effects of 
cannabis (Patel et al. 2014). 22 
percent of the sample in self-
report questionnaires looking 
at reasons for cannabis usage 
said they used it to treat de-
pression (Ware, Adams, and 
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Guy 2005). Five depressed in-
dividuals were the subjects of 
case reports, which demon-
strated that depression pre-
ceded cannabis usage and 
that cannabis had some an-
tidepressant benefits (Gru-
ber, Pope, and Brown 1996). 
Additionally, cannabis use is 
linked to improved mood and 
lessened depression in people 
with chronic illnesses (Patel et 
al. 2014). On the other hand, 
oral THC administration to 
depressed people might also 
make some patients feel dys-
phoric, particularly if they are 
unaware of the psychoactive 
properties of cannabis. Ad-
ditionally, when administered 
alone, pure THC has been 
shown to induce anxiety, but 
CBD can reduce this impact 
(Zuardi et al. 1982). Pure THC 
frequently does not have the 
same effect as cannabis inges-
tion, as was stated in chapter 
1, especially without the ben-
efit of the additional cannabi-
noid chemicals (notably CBD). 
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CHEMOTHERAPY         
-INDUCED NAUSEA & 
SIDE EFFECTS

In adverse surroundings with 
often tainted or potentially 
dangerous foods, nausea and 
vomiting are essential for sur-
vival. Additionally, a number 
of diseases like diabetes and 
labyrinthitis can easily trigger 
nausea and vomiting in pa-
tients (Sharkey et al. 2014). 
Vomiting and nausea can also 
be brought on by migraine 
headaches, concussions, and 
other central nervous system 
disorders. Medications used 
to treat a variety of illnesses, 
most notably those used in 
cancer treatment, frequently 
cause nausea and vomiting as 
adverse effects. 

It’s common for nausea and 
vomiting to start right after 
chemotherapy. Today’s anti-
emetic treatments are quite 
good in reducing nausea and 
vomiting brought on by chem-
otherapy, but they are not very 
good at treating nausea. Even 
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when vomiting is pharmaco-
logically managed, such nau-
sea can be so severe that up to 
20% of patients stop chemo-
therapy (Andrews and Horn 
2006). Patients with cancer 
following chemotherapy fre-
quently develop delayed (24–
48 hour) nausea and vomiting, 
which are difficult to control 
with current anti-emetic medi-
cations. When the initial acute 
emetic episode is not stopped, 
patients frequently get sick in 
advance when they return to 
the clinic. 

In 2015, a review of 23 stud-
ies with 1,326 participants 
indicated that the cannabi-
noids dronabinol or nabilone 
were more effective than a 
placebo and comparable to 
other treatments for nausea 
and vomiting associated with 
cancer chemotherapy. How-
ever, more persons who took 
cannabis medications expe-
rienced negative side effects 
such as fatigue or drowsiness. 

The research on dronabinol 
and nabilone for treating nau-
sea and vomiting related to 
cancer chemotherapy was pri-

marily conducted in the 1980s 
and 1990s and is representa-
tive of the chemotherapy regi-
mens and antinausea drug op-
tions that were available at that 
time rather than those that are 
currently in use. 

Although the causes of vom-
iting are widely understood, 
those of nausea are still not ful-
ly understood (Hornby, 2001). 
There are extremely few suc-
cessful treatments as a result. 
However, as nausea is one of 
the most disabling human sen-
sations, new treatments are 
desperately needed.
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CHRONIC PAIN & PAIN 

MANAGEMENT

Chronic pain, which is typi-
cally accompanied by another 
handicap or mood illness, is 
treated with cannabis most 
frequently today and through-
out human history. According 
to estimates, almost 20 per-
cent of people worldwide have 
chronic pain (Vos et al. 2012). 
Pain that lasts longer than 
three months is referred to as 
chronic pain. Many patients 
find that current pharmaco-
therapies for chronic pain are 
unsuccessful, and about 40% 
of these patients are dissatis-
fied with their treatment (Cor-
coran, Roche, and Finn 2015). 
The success of cannabis in 
treating chronic pain over the 
past 20 years has accumu-
lated evidence indicating the 
endocannabinoid system con-
trols how pain is processed. 

Opioids have traditionally been 

the main class of drugs used to 
treat both acute and chronic 
pain in patients. Although there 
are treatments for acute pain, 
chronic pain frequently resists 
traditional pharmacothera-
pies. Alternative medicines are 
therefore being considered for 
the treatment of chronic pain. 
The treatment of chronic path-
ological pain, especially neuro-
pathic pain, may use cannabi-
noids. 

A 2018 study examined 47 tri-
als (4,743 participants) using 
cannabis or cannabinoids for 
various types of chronic pain 
other than cancer pain to assess 
the impact of cannabinoids on 
patients. It found evidence of 
a minor benefit. In comparison 
to those receiving a placebo 
(an inactive medication), 26% 
of those using cannabis/can-
nabinoids had a 30% reduc-
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tion in pain. It’s possible that 
the difference is insignificant 
for patients to notice. Peo-
ple consuming cannabis/can-
nabinoids had adverse events 
(side effects) more frequently 
than those taking placebos. 

Another analysis of 28 re-
search on cannabinoids that 
evaluated chronic pain indi-
cated that while most of the 
studies typically demonstrat-
ed reductions in pain meas-
ures in participants receiving 
cannabinoids, these reduc-
tions did not reach statistical 
significance. However, com-
pared to placebo, cannabis 
had a higher average number 
of patients reporting at least a 
30% reduction in pain. 

According to all of these stud-
ies, ingesting cannabis has 
advantages over taking noth-
ing at all (which was placebo 

in case of the research)Chronic 
pain, which is typically accom-
panied by another handicap or 
mood illness, is treated with 
cannabis most frequently today 
and throughout human history. 
According to estimates, almost 
20 percent of people world-
wide have chronic pain (Vos et 
al. 2012). Pain that lasts longer 
than three months is referred to 
as chronic pain. Many patients 
find that current pharmaco-
therapies for chronic pain are 
unsuccessful, and about 40% 
of these patients are dissatis-
fied with their treatment (Cor-
coran, Roche, and Finn 2015). 
The success of cannabis in 
treating chronic pain over the 
past 20 years has accumulated 
evidence indicating the endo-
cannabinoid system controls 
how pain is processed. 

Opioids have traditionally been 
the main class of drugs used 
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to treat both acute and chron-
ic pain in patients. Although 
there are treatments for acute 
pain, chronic pain frequently 
resists traditional pharmaco-
therapies. Alternative medi-
cines are therefore being con-
sidered for the treatment of 
chronic pain. The treatment 
of chronic pathological pain, 
especially neuropathic pain, 
may use cannabinoids. 

A 2018 study examined 47 
trials (4,743 participants) us-
ing cannabis or cannabinoids 
for various types of chronic 
pain other than cancer pain to 
assess the impact of cannabi-
noids on patients. It found ev-
idence of a minor benefit. In 
comparison to those receiving 
a placebo (an inactive medi-
cation), 26% of those using 
cannabis/cannabinoids had 
a 30% reduction in pain. It’s 
possible that the difference is 

insignificant for patients to no-
tice. People consuming canna-
bis/cannabinoids had adverse 
events (side effects) more fre-
quently than those taking pla-
cebos. 

Another analysis of 28 re-
search on cannabinoids that 
evaluated chronic pain indi-
cated that while most of the 
studies typically demonstrated 
reductions in pain measures in 
participants receiving cannabi-
noids, these reductions did not 
reach statistical significance. 
However, compared to placebo, 
cannabis had a higher average 
number of patients reporting at 
least a 30% reduction in pain. 

According to all of these stud-
ies, ingesting cannabis has ad-
vantages over taking nothing 
at all (which was placebo in 
case of the research)
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Due to disruption of the ex-
citatory-inhibitory balance of 
neuronal activity in the brain, 
epilepsy is a neurological con-
dition that appears as recur-
ring, spontaneous seizures or 
convulsions with a potential 
loss of consciousness. Gener-
alized and localized seizures 
have been divided into broad 
groups. Generalized seizures 
start at a particular location 
in the brain but quickly spread 
throughout the entire brain, 
affecting both hemispheres. 
Focal seizures are limited to 
a single hemisphere or a par-
ticular area of the brain. 

Traditional anti-epileptic 
medications block sodium or 
calcium channels, increase 
GABA activity, or all three to 
decrease the release of ex-
citatory glutamate and stop 
the seizure from spreading 
across the brain. Currently 
available anti-epileptic medi-

cations work in about 50% of 
patients. But regardless of the 
anti-epileptic medication tak-
en, 30% of epileptic patients 
experience uncontrollable sei-
zures, and 50% of patients 
eventually develop resistance 
to the medications that are 
now available. All currently 
available anti-epileptic medi-
cations are linked to a num-
ber of negative effects (im-
pairment of motor function, 
cognitive dysfunc- tion, emo-
tional lability). Consequently, 
the creation of more effective 
treatment choices is required 
(Williams et al. 2014). Can-
nabinoids offer potential in the 
treatment of epilepsy, accord-
ing to recent research. 

The FDA has approved Epidi-
olex (oral CBD) for the treat-
ment of seizures linked to Len-
nox-Gastaut syndrome and 
Dravet syndrome, two epilep-
tic encephalopathies. (Epi-

EPILEPSY
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leptic encephalopathies are a 
group of seizure illnesses that 
first appear in childhood and 
are characterized by severe 
deficits in cognitive develop-
ment as well as frequent sei-
zures.) Cannabinoids have not 
been the subject of sufficient 
study to determine if they are 
effective treatments for other, 
more prevalent types of epi-
lepsy.
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GLAUCOMA

A series of conditions known 
as glaucoma can harm the op-
tic nerve in the eye, which can 
result in blindness and vision 
loss. In many cases, early in-
tervention can stop signifi-
cant vision loss. The disease’s 
course can be slowed by re-
ducing ocular pressure. 

Only three controlled trials, by 
Merritt et al. (1980), Merritt 

et al. (1981), and Tomidaetal, 
have examined the use of can-
nabis in the treatment of glau-
coma to date, involving a total 
of 32 patients (2006). Benefi-
cial benefits were reported in 
every study. Additionally, six pa-
tients with glaucoma or ocular 
hypertension were studied by 
British researchers to examine 
the effects of THC and CBD (To-
mida, 2006). Participants in a 
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four-way cross-over research 
received a placebo, 20 mg of 
CBD, 40 mg of CBD, or 5 mg of 
THC. The mouth’s mucosa re-
ceived applications of several 
substances. The intraocular 
pressure (IOP) was consider-
ably reduced two hours after 
THC sublingual administra-
tion compared to placebo (on 
average 23.5 mm Hg versus 
27.3 mm Hg, p D 0.026). Af-
ter 4 hours, the IOP reached 
the baseline level. IOP was not 
decreased by CBD delivery, 

but a slight rise in pressure 
was seen after 4 hours due to 
the larger dose. Visual acuity 
stayed the same.
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INSOMNIA & 

SLEEP DISRUPTION
A common sleep issue known 
as insomnia can make it diffi-
cult to get asleep, keep asleep, 
or lead you to wake up too 
early and have trouble falling 
back asleep. When you wake 

up, you could still feel worn 
out. Your health, productivity 
at work, and quality of life can 
all be negatively impacted by 
insomnia in addition to your 
energy level and mood. Re-
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cent research in humans has 
shown that persistent sleep 
disturbance can cause a pro-
longed recovery of neurobe-
havioral function, especially 
sustained vigilance and epi-
sodic memory. 

The effects of cannabis or 
cannabinoids on sleep have 
been the subject of numerous 
research in patients with med-
ical conditions (such as multi-
ple sclerosis, PTSD, or chronic 
pain). People who use canna-
bis or cannabinoids frequent-

ly show signs of better sleep 
quality, less sleep disruptions, 
or shorter times to fall asleep. 
It’s unclear, though, whether 
people slept better because 
their medical conditions had 
lessened their symptoms or 
whether the cannabis products 
themselves had a direct impact 
on sleep. Cannabis and can-
nabinoids may help persons 
with sleep issues who don’t 
have any other medical con-
ditions, but the consequences 
are unclear.

MUSCLE SPASM, 

NERVE INJURY, &                        

REPETITIVE MOVEMENT

There is evidence that cannab-
inoid-based medications may 
lessen symptoms of various 
neurodegenerative illness-
es in addition to spasticity in 
muscle spasms. The capacity 
of cannabis to defend not just 
neurons but also some glial 

cell sub-populations against 
various insults has been the 
subject of numerous preclini-
cal research. This implies that 
in neurodegenerative illness-
es, cannabis may halt or de-
lay disease development. It is 
understood that cannabinoids 
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have neuroprotective effects 
through reducing excitatory 
glutamate release, intracellu-
lar calcium, oxidative stress, 
and inflammation. Since neu-
ronal damage is a progressive 
result of various types of cy-
totoxic processes, cannabis 
offer the benefit of combin-
ing multiple neuroprotective 
mechanisms, which is crucial 
in the treatment of neurode-
generative disorders (Fernan-
dez-Ruiz et al. 2014). 

THC’s actions on CB1 and 
CB2 receptors mediate its 
neuroprotective properties. 
Endocannabinoids, which are 
the endogenous ligands for 
those receptors, generate 
neuroprotection by fending 
off the effects of stimuli that 
harm the brain (Pacher and 
Mechoulam 2011). However, 
because CB1 receptors are 
predominately found in CNS 
neurons, their response is di-
minished in the neurons that 
deteriorate in the majority of 
neurodegenerative illnesses. 
The response appears to oc-
cur only on surviving neurons 
or in neurons other than those 
damaged by the disease in 

situations where overexpres-
sion of CB1 receptors was dis-
covered. On the other hand, all 
neurodegenerative diseases, 
such as Alzheimer’s disease, 
Huntington’s disease, amyo-
trophic lateral sclerosis (ALS), 
and Parkinson’s disease, show 
a considerable overexpression 
of CB2 receptors (Fernandez-
Ruiz et al. 2014).
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CANNABINIOD MEDICINES & 
SAFETY OF                       

CANNABINOID 

The ability to extract numer-
ous physiologically active 
compounds from plants im-
proved during the nineteenth 
and twentieth centuries, 
which also saw the beginning 
of the modern pharmaceutical 
business. Botanical extracts 
from plants continue to offer 
a significant number of potent 
medications in the twenty-first 
century, despite the current 
scientific achievements in bi-
otechnology and genetics. As 
discussed in Chapter 1, can-
nabis, which has been used 
for thousands of years, trailed 
behind this advancement, and 
the first cannabinoid-based 
medications weren’t approved 
until 1985. After delta-9-tet-
rahydrocannabinol (THC) was 
discovered to be the psycho-

active component of Cannabis 
sativa in the 1960s, intense 
study into the qualities of phy-
tocannabinoids as potential 
novel treatments started. 

Over 30 nations’ regulatory 
bodies have now authorized 
a variety of cannabinoid-con-
taining medications for pre-
scription usage since the first 
authorization in 1985. There 
are now five medications that 
can be obtained with a pre-
scription, however no one na-
tion has authorized all five of 
them.

Approved medical cannabi-
noids 

Both the USA and the Europe-
an Union have approved four 
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products while Canada has 
approved four

In the USA, these products 
are approved:

dronabinol [Syndros and Ma-
rinol], 

nabilone [Cesamet] and 

Epidiolex [cannabidiol]) 

The European Union (EU) has 
approved 

dronabinol [Marinol],

nabilone, 

nabiximols [Sativex]

Epidiolex 

Canada approved:

dronabinol [Marinol], 

nabilone and 

nabiximols 

Cancer chemotherapy-induced 
nausea and vomiting (CINV), 
HIV-related anorexia, spastici-
ty-related discomfort, and two 
uncommon pediatric epilep-
sies are a few of the therapeu-
tic indications for cannabinoid-
based drugs that have been 
approved by regulatory bodies. 

These drugs had to prove their 
effectiveness and safety in ran-
domized, well-controlled, high-
quality clinical trials in order to 
be licensed (RCTs). It was nec-
essary to use uniform purity 
requirements for the drug that 
were also applied to all other 
approved drugs. These can-
nabinoid-based medications 
are continuously inspected af-
ter approval, just like all other 
prescription goods, to guaran-
tee their ongoing quality and 
safety. 

It is crucial to remember that 
the 2018 Farm Bill declared 
that any cannabinoid derived 
from hemp—defined as can-
nabis containing less than 0.3 
percent delta-9 THC—was a le-
gal product in an effort to legal-
ize and regulate hemp-derived 
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CBD and other cannabinoids. 
This means that many of the 
other cannabinoids covered in 
Chapter 2 are acceptable once 
they comply with this require-
ment.

DRONABINOL

Dronabinol was the first can-
nabis-based medication au-
thorized by the US Food and 
Drug Administration in 1985. 
(FDA). Without any ingredi-
ents from plants, dronabinol 
is manufactured in a lab by 
chemically converting THC. 
CINV was its original indica-
tion, while anorexia caused 
by HIV was added some years 
later. Under the brand names 
Marinol at first, it was sold as 
a soft gel capsule, and then 
Syndros, it was sold as a liq-
uid solution.

NABILONE 

The second cannabinoid-
based medicine to be ap-
proved, nabilone, is an oral 
synthetic version of THC that 
was first approved for CINV 
and is also free of any plant 
components. Another pre-
scription cannabinoid product 

known as Sativex, napiximols, 
was the first licensed drug that 
was entirely produced from 
Cannabis sativa. It has a nearly 
1:1 ratio of THC to CBD derived 
from plants and is authorized 
to treat pain brought on by 
multiple sclerosis-related neu-
ropathic pain or spasms (MS). 
Sativex is licensed for usage in 
Canada and Israel to treat can-
cer pain in people who don’t re-
spond to opioids. Sativex was 
investigated as a cancer pain 
reliever in the USA, however 
phase III clinical studies were 
unsuccessful, and the drug was 
not approved.

EPIDIOLEX 

Recently, Epidiolex, a CBD 
product entirely isolated from 
the cannabis plant, received 
approval from both the US and 
the EU. Epidiolex has received 
approval for the adjunctive 
treatment of Lennox-Gastaut 
syndrome (LGS) and Dravet 
syndrome, two types of pediat-
ric epilepsies (DS). Epidiolex is 
also licensed in the EU for the 
indication of seizures associ-
ated with tuberous sclerosis in 
addition to LGS and DS. 
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As regulatory agencies ap-
proved these prescription 
drugs containing cannabi-
noids between 1985 and the 
present, many of these na-
tions liberalized access to the 
phytocannabinoids included 
in marijuana and reexamined 
their criminal laws. Marijuana 
is currently legal for medi-
cal purposes (also known as 
medical marijuana) in an in-
creasing number of nations, 
as well as for recreational 
purposes in Canada, Uruguay, 
and an expanding number of 
US states. Growing societal 
acceptance, a change in gov-
ernmental laws reflecting the 
view that usage ban and crim-
inal penalties were too severe, 
and the perception that can-
nabis use is safe are a few of 
the factors that have contrib-
uted to the greater access to 
marijuana. Despite the fact 
that these changes will con-
tinue to develop, it is critical 
to remember that social and 
political variables frequently 
influence how people perceive 
these changes. The advance-
ment of scientific evidence 
still lags behind and requires 
additional research funding.
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SAFETY OF

CANNABINOID MEDICINE 

Recently, Epidiolex, a CBD 
product entirely isolated from 
the cannabis plant, received 
approval from both the US and 
the EU. Epidiolex has received 
approval for the adjunctive 
treatment of Lennox-Gastaut 
syndrome (LGS) and Dravet 
syndrome, two types of pedi-
atric epilepsies (DS). Epidiolex 
is also licensed in the EU for 
the indication of seizures as-
sociated with tuberous sclero-
sis in addition to LGS and DS. 

As regulatory agencies ap-
proved these prescription 
drugs containing cannabi-
noids between 1985 and the 
present, many of these na-
tions liberalized access to the 
phytocannabinoids included 
in marijuana and reexamined 
their criminal laws. Marijuana 
is currently legal for medical 
purposes (also known as med-

ical marijuana) in an increas-
ing number of nations, as well 
as for recreational purposes in 
Canada, Uruguay, and an ex-
panding number of US states. 
Growing societal acceptance, 
a change in governmental laws 
reflecting the view that usage 
ban and criminal penalties were 
too severe, and the perception 
that cannabis use is safe are 
a few of the factors that have 
contributed to the greater ac-
cess to marijuana. Despite the 
fact that these changes will 
continue to develop, it is criti-
cal to remember that social and 
political variables frequently 
influence how people perceive 
these changes. The advance-
ment of scientific evidence still 
lags behind and requires ad-
ditional research funding.Like 
all licensed pharmaceutical 
goods, the medicines’ safety 
and efficacy have been con-
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firmed via rigorous clinical 
trials and scientific research, 
and their continued safe use 
is monitored. Interestingly, 
the bulk of cannabinoid use 
continues to be with phyto-
cannabinoids and medicinal 
marijuana, both of which are 
unstudied and unapproved by 
governmental organizations, 
despite the safety of these 
recognized treatments. It is 
amazing that so many pro-
fessionals are still unaware 
of the permitted medications 
and hardly ever prescribe 
them given the lack of thera-
peutic data and the numerous 
legal risks connected to can-
nabis use. With the recent ap-
proval of the CBD medication 
Epidiolex, it is likely that we 
will learn more as the compa-
ny and US and EU regulatory 
agencies continue to evaluate 
the drug’s safety over time. 

Although there is currently a lot 
of safety information on mari-
juana, the final product can 
vary significantly depending 
on the environment in which 

the plant was grown as well as 
the methods used for harvest-
ing and storage. These factors 
include the lack of consistency 
in the mixture of cannabinoids 
and other constituents like ter-
penes and flavonoids. 

Despite the fact that medical 
marijuana is not legal, there are 
many lessons to be learnt from 
the recent approval of Epidi-
olex, a CBD medicine made en-
tirely from cannabis. Results 
from three top-notch rand-
omized clinical trials have giv-
en significant insight into CBD 
during the approval process. 
In the Epidiolex trials, safety 
issues were found, but in the 
final approval decision, these 
had to be evaluated against the 
evidence of efficacy in treating 
children with a fatal neurologi-
cal illness. 

Any safety issues identified by 
the clinical trial data must be 
disclosed in the drug label by the 
US FDA as part of any approval 
procedure. The FDA included a 
warning concerning the risk of 
hepatocellular damage and an 
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increase in transaminase en-
zymes in the Epidiolex label. 
In the presence of valproate, 
which is used to treat epilepsy 
as well as a number of behav-
ioral and pain disorders, this 
liver enzyme rise is very con-
cerning. In addition to suicidal 
behavior and ideas, the safety 
warnings also included som-
nolence and drowsiness. Fi-
nally, the FDA identified some 
medication interactions, such 
as those that inhibit CYP3A4 
or CYP2C19 or induce CY-
P3A4 or CYP2C19, as needing 
extra attention while monitor-
ing patient safety (Greenwich 
Biosciences, 2018). 

Cannabis continues to be the 
most commonly used illicit 
substance in the world, de-
spite medical marijuana being 
gradually legalized in North 
America, Europe, and Austral-
ia, as well as the availability of 
cannabinoid pharmaceuticals 
that have been licensed for 
usage (Anthony, Warner and 
Kessler, 1997). In a recent 
analysis, the United Nations 
Office on Drugs and Crime 
(UNODC) estimated that more 
than 200 million individuals 

use cannabis each year for ei-
ther recreational or medical 
purposes. About 100 million 
Americans are thought to have 
consumed marijuana at some 
point in their lives. 

Because there are so many us-
ers, the issue of potential re-
liance and addiction is still a 
major worry. For the casual 
and infrequent user, cannabis 
is quite harmless when com-
pared to painkillers, tobacco, 
or alcohol. However, a lifetime 
risk of cannabis dependence is 
predicted to be 9 percent, af-
fecting 8 to 10 percent of these 
cannabis users. In contrast, 
the lifetime risks of becoming 
addicted to other drugs are: 
32% for nicotine, 23% for her-
oin, 17% for cocaine, 15% for 
alcohol, and 11% for stimulant 
drugs. 

After California approved med-
ical marijuana in 2000, Colo-
rado became the first state to 
authorize cannabis usage for 
recreational purposes in 2012. 
A license for use required to be 
obtained in order for the person 
to be permitted to receive med-
ical marijuana. Less than 5000 



97

medicinal marijuana licenses 
were granted in 2008, but by 
2012, more than 100,000 ap-
plications had been author-
ized (Wang et al., 2018). 

Cannabis abuse and the pres-
ence of underlying physical 
or mental health conditions 
are both serious public health 
concerns, despite the fact 
that the risk of reliance is now 
lower than that of many other 
drugs. Cannabis usage, for in-
stance, accounts for an esti-
mated 16 percent of hospital 
admissions in the USA and has 
resulted in psychiatric hospi-
talization for dependence or 
acute intoxication. There are 
more admissions for intoxi-
cation or dependency due to 
alcohol abuse only (Anthony, 
Warner and Kessler, 1997). 
Similar patterns of use are 
seen in Europe, where over 83 
million persons use cannabis 
and 11% are thought to be at 
danger of dependence (Mon-
tanari et al., 2017). Under-
standing the safety and possi-
ble risks of misuse will become 
an ever-growing public health 
necessity as social barriers 
are further reduced and ac-

cess to high-potency THC is 
made simpler.Like all licensed 
pharmaceutical goods, the 
medicines’ safety and efficacy 
have been confirmed via rigor-
ous clinical trials and scientific 
research, and their continued 
safe use is monitored. Interest-
ingly, the bulk of cannabinoid 
use continues to be with phy-
tocannabinoids and medicinal 
marijuana, both of which are 
unstudied and unapproved by 
governmental organizations, 
despite the safety of these rec-
ognized treatments. It is amaz-
ing that so many professionals 
are still unaware of the per-
mitted medications and hardly 
ever prescribe them given the 
lack of therapeutic data and 
the numerous legal risks con-
nected to cannabis use. With 
the recent approval of the CBD 
medication Epidiolex, it is likely 
that we will learn more as the 
company and US and EU reg-
ulatory agencies continue to 
evaluate the drug’s safety over 
time. 

Although there is currently a lot 
of safety information on mari-
juana, the final product can 
vary significantly depending on 
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the environment in which the 
plant was grown as well as the 
methods used for harvesting 
and storage. These factors in-
clude the lack of consistency 
in the mixture of cannabinoids 
and other constituents like 
terpenes and flavonoids. 

Despite the fact that medical 
marijuana is not legal, there 
are many lessons to be learnt 
from the recent approval of 
Epidiolex, a CBD medicine 
made entirely from cannabis. 
Results from three top-notch 
randomized clinical trials 
have given significant insight 
into CBD during the approval 
process. In the Epidiolex tri-
als, safety issues were found, 
but in the final approval deci-
sion, these had to be evaluat-
ed against the evidence of ef-
ficacy in treating children with 
a fatal neurological illness. 

Any safety issues identified 
by the clinical trial data must 
be disclosed in the drug label 
by the US FDA as part of any 
approval procedure. The FDA 
included a warning concern-
ing the risk of hepatocellular 
damage and an increase in 

transaminase enzymes in the Epidi-
olex label. In the presence of val-
proate, which is used to treat epilepsy 
as well as a number of behavioral and 
pain disorders, this liver enzyme rise 
is very concerning. In addition to sui-
cidal behavior and ideas, the safety 
warnings also included somnolence 
and drowsiness. Finally, the FDA 
identified some medication interac-
tions, such as those that inhibit CY-
P3A4 or CYP2C19 or induce CYP3A4 
or CYP2C19, as needing extra atten-
tion while monitoring patient safety 
(Greenwich Biosciences, 2018). 

Cannabis continues to be the most 
commonly used illicit substance in 
the world, despite medical marijua-
na being gradually legalized in North 
America, Europe, and Australia, as 
well as the availability of cannabi-
noid pharmaceuticals that have been 
licensed for usage (Anthony, Warner 
and Kessler, 1997). In a recent anal-
ysis, the United Nations Office on 
Drugs and Crime (UNODC) estimated 
that more than 200 million individu-
als use cannabis each year for either 
recreational or medical purposes. 
About 100 million Americans are 
thought to have consumed marijua-
na at some point in their lives. 

Because there are so many users, the 
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issue of potential reliance and 
addiction is still a major worry. 
For the casual and infrequent 
user, cannabis is quite harm-
less when compared to pain-
killers, tobacco, or alcohol. 
However, a lifetime risk of can-
nabis dependence is predicted 
to be 9 percent, affecting 8 to 
10 percent of these cannabis 
users. In contrast, the lifetime 
risks of becoming addicted to 
other drugs are: 32% for nico-
tine, 23% for heroin, 17% for 
cocaine, 15% for alcohol, and 
11% for stimulant drugs. 

After California approved 
medical marijuana in 2000, 
Colorado became the first 
state to authorize cannabis 
usage for recreational pur-
poses in 2012. A license for 
use required to be obtained 
in order for the person to be 
permitted to receive medical 
marijuana. Less than 5000 
medicinal marijuana licenses 
were granted in 2008, but by 
2012, more than 100,000 ap-
plications had been author-
ized (Wang et al., 2018). 

Cannabis abuse and the pres-
ence of underlying physical 

or mental health conditions 
are both serious public health 
concerns, despite the fact that 
the risk of reliance is now lower 
than that of many other drugs. 
Cannabis usage, for instance, 
accounts for an estimated 16 
percent of hospital admissions 
in the USA and has resulted in 
psychiatric hospitalization for 
dependence or acute intoxi-
cation. There are more admis-
sions for intoxication or de-
pendency due to alcohol abuse 
only (Anthony, Warner and Kes-
sler, 1997). Similar patterns of 
use are seen in Europe, where 
over 83 million persons use 
cannabis and 11% are thought 
to be at danger of depend-
ence (Montanari et al., 2017). 
Understanding the safety and 
possible risks of misuse will be-
come an ever-growing public 
health necessity as social bar-
riers are further reduced and 
access to high-potency THC is 
made simpler.
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In this book, you will learn everything you need to 
know about cannabinoids including its meaning, 
history, classofication, uses and how safe it is. After 
reading this book, you will have a comprehensive 
understanding of cannabinoids and your various 
options. Ultimately, you should still consult your 

doctor before taking any of these products. 
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