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Abstract 
____________________________________________________________________________________________________________ 

Cannabinoids are the most commonly recognized herbal plant, having much medicinal 
importance from ancient times and plays an important role in Indian culture. Now a day’s 
cannabinoids are used for many therapeutic purposes, and under clinical trial by various 
institutions. In the latest discovery within humans, it was found that we also have cannabinoids, 
receptors, and enzymes in our body, so it is termed as endocannabinoids, it consists of 
receptors CB1 and CB­2, endocannabinoids and their enzyme. Most of the phyto-cannabinoids 
work in these receptors, which result in Ant inflammatory, analgesic, antioxidant, antiemetic, 
antifungal, antibiotic, AChE inhibitor. The most common effect shown is pain modulation, in this 
article we are getting into various methods by which phyto-cannabinoids modulate pain signals 
in our body and all the clinical trial which is ongoing or complicated the trial on cannabis. 
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INTRODUCTION 

The most common name of cannabis is ganja, “charas” and in 
India most commonly found in Hilly area mountain of 
Uttrakhand6 and most of the places, cannabis plant have a big 
history of mythological and spiritual use, it also makes a place 
in the Ayurveda treatment from ancient time1, recently been 
cannabis is removed from heard drugs, in India government is 
seeking to give its as legal to use in medicinal purpose. This 
might be a big step if it is legal in India. It is surprising to know 
that cannabis is legal in India but after 1985 it comes under 
the Narcotic and psychoactive drug act 1985. 

According to this act, the products of cannabis and its 
derivatives have become illegal in India. But exploitation of 
this plant and its use in the treatment remains in the user for 
many years after putting these drugs in an illegal category, all 
India institutes of medical science 2019 did a survey and 
found that 2.3 million Indians consumed it. These all might be 
the main reasons in India for the ban in open use of cannabis 
for medical and research purposes is not been established and 
developed. 

But the question arises that why cannabis is used in the 
ancient treatment of pain and other diseases, what chemical it 
has that show the big relief of pain and feel high, increase 
hunger, make your eyes red, brain function becomes slow. 
These all questions are been answered in this article according 
to chemical composition and their mode of action. 

The components of cannabis is been studied more closely in 
institutional labs in 1980 by Turner and found above 420 

compounds in cannabis active chemical compounds and 1990  
Sparacino scheduled 200 other compounds which are 
activated within different temperature. 

This review article is an aggregation of many research articles 
and clinical trials, a database such as Google Scholar, PubMed, 
and clinicalTrials.gov are used. Inclusion criteria include 
research articles and clinical trials completed and exclusion 
criteria include review articles, news articles, and systemic 
reviews. All the research papers are examined and understood 
for the extraction of important data. A total of 31 articles are 
used, this article are having more than 40 citations. 

CANNABINOIDS  

This compound is defined by Mechoulam and Gaoni (1967) as 
the composition of C12 terpene phenolic compounds 
produced by cannabis, in 1999 Pate proposed the word 
“phyto-cannabinoids” 4 to name the C21 compounds synthesize 
by cannabis plant. In 1964 it’s been found that 
Tetrahydrocannabinol (THC), shows major pharmacological 
effects in cannabis plant 1, this compound is been identified 
and synthesized. 

Endogenous receptor ligands and a wide number of synthetic 
cannabinoid analogues are found in Cannabis sativa L, 
monoterpenoid systems have been used as a numbering 
system for phyto-cannabinoids, this system listed total of 66 
phyto-cannabinoids which is classified into different 
identification, most belonging to several sub classification 5.
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Table 1 

Structure  Properties 

“∆-9-tetrahydrocannabinol” (THC) 

 

Con 0.1-25% 

BP 157 

Medical use: Anti-analgesic  

                         Anti-inflammatory 

                         Anti-Oxidant 

                         Anti-emetic 

                         Euphoria   

“Cannabidiol” (CBD) 

 

Con 0.1-2.89% 

BP 160-180 

Medical use: Anti-inflammatory 

                         Anti-spasmodic 

                         Anti-oxidant 

                         Anti-psychotic 

                         Analgesic 

“Cannabinol” (CBN) 

 

Con 0.0-1.6% 

BP 185 

Medical use: Anti-biotic 

                         Sedative 

“Cannabichromene” (CBC) 

 

Con 0.0-0.65% 

BP 220 

Medical use: Anti-inflammatory 

                         Anti-biotic 

                         Anti-fungal 

“terpineol-4-ol” 

 

Con 0.0004% 

BP 209 

Medical use: Acetylcholinesterase inhibitors, Anti-biotic 

                         Anti-oxidant 

                         Anti- malarial  

“p-cymene” 

 

Con 0.0004% 

BP 177 

Medical use: Anti-biotic 

                         Anti-candida 

                         Acetylcholinesterase Inhibitor 

“Borneol” 

 

Con 0.008% 

BP 210 

Medical use: Anti-biotic 

“∆-3-carene” 

 

Con 0.004% 

BP 177 

Medical use: Anti-biotic 

                         Anti-candida 

                         Acetylcholinesterase inhibitor 
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“∆-8-tetrahydrocannabinol” (∆-8-THC) 

 

Con 0.0-0.1% 

BP 175-178 

Medical use: It is  less psychoactive and more stable than  
9-THC, Antiemetic 

 

“Tetrahydrocannabivarin” (THCV) 

 

Con 0.0-1.36% 

BP grater then 220 

Medical use: Analgesic and euphoria 

“α-terpineol” 

 

Con 0.02% 

BP 217-218 

Medical use: Acetylcholinesterase inhibitor, Anti-malarial,  
Anti-oxidant 

 

   Structure of constituents obtained from 26, 27                  Concentration of constituents 28, 29                 Boiling/melting point 30, 31 

 

PHARMACOKINETICS OF CANNABINOIDS  

Absorption: 

Cannabis is been done moistly through inhalation, oral 
administration, and less commonly through Ophthalmic 
administration, rectal administration. 

Mostly the inhalation of cannabis is done through burning the 
compound and inhaling the smoke, as we know by table1 the 
compound is activated at different temperatures. TCH is ben 
detected after one puff of cannabis cigarette, and blood peak 
plasma concentration is reached within 3-4 min after the 
sequence of round 15, 14. The systemic bioavailability range 
between (10-35%) but it also depends on the pattern of 
smoking, holding of breath, inhalation amount, frequency of 
intake, and dose of puff 16. During the nineties, an experiment 
is done by using a machine that simulate the pattern of 
cannabis smoking. There are many types of the pattern of 
smoking is tested, the most common way smoking shows  that 
16%-19% of THC in mainstream smoke if whole cannabis 
cigarette was smoked in one puff then mainstream 
concentration will be 69%17. When it was compared with 
another root of administration it was found the site of action is 
high in inhaling23, and then oral, In an experiment, it was 
found that oral absorption is slow and show its peak plasma 
concentration after 60-120 minutes3,5 shown in fig, 
Bioavailability is reduced due to 1st past liver metabolism, 
however, it depends on the vehicle used, it was found the oil 
vehicle with radioactive THC showed 95% absorption from 
gastro intestinal track2, 6-4% absorption is shown when 
administer through ophthalmic, and shown peak plasma 
concentration in 1 hour18. 

Distribution 

TCH distribution uses the physicochemical property, this TCH 
formed a bond with 95% to plasma protein, highly to 
lipoproteins, and less to albumin 19. So it is known to speedily 

distribute into well-vascularized organs like the liver, heart, 
brain, but distribution may be affected by body size and 
composition, and any disease state which will influence the 
permeability of blood-brain barriers. Chronic use of cannabis 
may accumulate in adipose tissue with subsequent release 
may cause the increase t1/2 life. 

 

Figure 1: Systemic bioavailability of Δ9-tetrahydrocannabinol 
(THC) 

Metabolism 

TCH is metabolized mainly in the liver by an enzyme of 
Cytochrome P450 (CYP450) complex 21, 22 and isozymes 22 
CYP2C9, CYP2C12 and CYP3A4 and excreted by breast milk 20, 
urine and feces, due to having the property of lipophilic THC 
can cross the placenta 20. CBD is also metabolized in the liver 
by CYP2C19 and CYP3A4. Accept the liver it was found that 
many other tissues can metabolize the cannabinoids but in a 
lesser amount compared to the liver. Plasma clearance is 
reported to be 197 ± 50 ml/min for women and for men 248 ± 
62 ml/min. 
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Table 2: 

 

Elimination              

Estimation of the elimination half-life of THC varies a fast 
initial half-life approx. 6 min and long terminal half-life 
22hours 14, relatively long elimination half-life is observed in 
heavy uses. CBD has also been reported to have along with 
terminal half-life, average half-life following intravenous 
dosing observed to be 24 ± 6 hours and post inhalation to be 
31 ± 4 hours. The cause for the reduced elimination of THC 
from plasma is due to the re-diffusion of THC from body fat 
and other tissue into the blood 22. 

ENDOCANNABINOID SYSTEM 

The Endocannabinoid system (ECS) is the biological system 
produced by our body composed of endocannabinoids, 
enzymes, and receptors all over the body. Human ECS helps to 
regulate all the physiological system, insuring every system 
working regulation. Endocannabinoids are produced by the 
body itself, there are two main types 1st ANDAMIDE9, which is 
responsible for running high, and the blissful state that comes 
from exercise and meditation, and 2nd is 2-AG is the most 
dominant endocannabinoid responsible for managing 
appetite, pain response, and immune function. An enzyme of 
ECS work as the recycle of Endocannabinoid for other use 
these are present within the ECS. Receptors are present all 

over the body, there are two categories of receptors present 
Cannabinoid Receptor1 (CB1), Cannabinoid Receptor 2 (CB2). 
ECS works on the lock and key method. 

RECEPTORS OF ECS 

CB1 and CB2 

These receptors are mostly found in the brain, it may be 
considered as brain cannabinoid receptors, these receptors 
are present in the form of G-protein coupled receptors, and 
this GPCR CB1 is densely present in the hippocampus, 
cerebellum, Globus pallidum, substantia nigar. CB1 with GABA 
(Gama aminobutyric acid) is highly present in sensory and 
motor regions and primarily on peripheral and central 
neurons in presynapse. 

The distribution of these receptors in the brain will be 
different in adults and neonates, (Romero et al. 1997) found 
that it is highly danced in white matter areas at an early age of 
life. The activation of these receptors may result in a decrease 
in cyclic adenosine monophosphate, stimulation of mitogen-
activated protein kinase activity. 

These receptors are present all over the body and are assumed 
to mostly link with the immune system, lungs, kidney, 
respiratory system, eyes, bones, skin, etc. 

 

       

Figure 2: pain pathway Copyright Scientific American Medicine32 

CANNABINOID IN PAIN RELIVE  

Spinal code and its general anatomy 

The spinal cord works as a relay station, it transmits impulse 
about pain, pressure, temperature from the periphery. The 

spinal cord is a cylindrical, elongated important part of the 
central nervous system, except for the central nervous system 
it works as the nerve tissue linking and helps to channelize the 
impulse all over the body. The spinal cord is lined by a 
membrane commonly known as meninges, which consist of 
three membranes most outer layer Dura mater, in middle 
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arachnoid mater, and most inner membrane in the Pia mater. 
The inner side of the spinal cord contains Grey matter and 
white matter in the surrounding grey matter, it consists of two 
posteriors, (which are composed of the cell body that is linked 
with nerve fibers that carry stimulation from the periphery of 
the body) and two anterior columns. The nerve fibers coming 
out from the posterior (dorsal) side of the spinal cord from the 
posterior root of the ganglion are connected to the posterior 
nerve root, which brings the signal. 

Whenever our cells undergo damage due to burning, trauma, 
infection, autoimmune, allergic reaction results in initiating a 
cascade of reactions which result in the production of 
inflammatory mediators (cytokines, histamine, prostanoids, 
and neuropeptides) (Richardson and Vasko, 2002), these 
inflammatory mediators cause the vasoconstriction followed 
by vasodilation and increase vascular permeability that results 
in swelling. These mediators also activate the nociceptor 
sensory ending which works as a receptor of pain (Costigan 
and Woolf, 2000). 

 

 

Figure 3: effect of Cannabinoid on Synaptic Transmission 25 

“Pain is an unpleasant sensory and emotional experience 
associated with actual or potential tissue damage” the system 
of pain is also named as “nociceptive system”, in the 
peripheral nerve nociceptors Aδ (this are small myelinated 
nerve cell that produces fast localized sharp pain), and C fibers 
(these fibers are non-myelinated, slow localized 
pain)activated by noxious stimulation lead to increase the 
sensor potential in the sensory end or free nerve ending, the 
action potential is trigger when there is sufficiently high 
sensory potential.  

This potential is conducted to the posterior root of the 
ganglion (dorsal horn), the nociceptors release the pain 
neurotransmitters such as substance P which coexists with 
excitatory neurotransmitter glutamate, which causes EPSP 
(excitatory postsynaptic potential) in the membrane of the 
second-order neuron will receive this impulse, and this 
impulse is transmitted directly to the brain, the impulse will 
travel through spinothalamic pathway directly into the 
thalamus, the thalamus is known as the relay station as well. 

 The somatosensory cortex presents in the postcentral gyrus 
of the brain which correlates with a different part of the body, 
whenever the second order neuron has the impulse, it passes 
to the third order neuron and then to the somatosensory 
pathway which helps in the discrimination of pain area and 
intensity. This whole pathway is called ascending pathway. 
There is also a descending pathway, which regulates the 
ascending pathway functioning, whenever the DCML (dorsal 
column media lemniscus pathway which is the sensory 

pathway of the central nervous system which convert fine 
touch, vibration) whenever it activated by deep touch, etc. it 
activates the inhibitory neuron in substantia gelitanosa, this 
neuron release the inhibitory neurotransmitters Enkephalin 
which binds to nociceptors, which cause close of calcium 
channel leading to less excitatory neurotransmitter (substance 
p, glutamate), it led to less excitatory postsynaptic potential, 
hyperpolarization and decrease action potential frequency. 

Pain modulation by Cannabinoids 

Normally in human body contain feedback mechanism which 
modulate the intensity of pain produced by ascending 
pathway, this system as we know descending pathway, these 
pathway are endogenous ant nociceptive pathway, in 1969 (by 
Reynolds) in an rate experiment is observe that, by electrical 
stimulation of PAG (dorsolateral periaqueductal grey) result in 
big relief of pain, dorsolateral periaqueductal grey (PAG) and 
rostral ventromedial medulla (RVM) are the most important 
site for analgesia producing site by opioid, apart from this it is 
also the site for cannabinoid CB1 receptors28,30. It is been seen 
that cannabinoid produce more satisfactory effect then opioid, 
its due to opioid have less receptor then cannabinoid in spinal 
cord, the effectiveness is associated with an up regulation of 
CB11 receptor. 

 Cannabinoids work to modulate pain in substantia gelatinosa 
by reducing the neurotransmission molecule (substance-p and 
glutamate) by blocking calcium channel of nociceptor 20.2nd 
the activation of the CB1 receptor at presynaptic neuron 
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inhibits the transmitter from neurotransmitter 12 vesicles, it 
involves three mechanism inhibition of voltage-dependent 
calcium channels, at soma dendritic regions of neuron which 
lead to the presynaptic inhibition. Activation of potassium 
channel, in soma dendritic region of neurons lead to the open 
of potassium channels for longer time which lead to 
hyperpolarization and shorten the action potentials.  

Clinical trials 

Mark A. Ware MBBS, Tongtong Wang Ph.D. et.al 10 
“Smoked cannabis for chronic neuropathic pain: a 
randomized controlled trial”  

This study is approved by the McGill University Health Centre 
Research Ethics Committee. The study was designed under a 
randomized, double-blind, placebo-controlled, four-period 
crossover design. Total twenty-three participants in this study, 
among them cannabis doses of (0%, 2.5%, 6%, 94%, and 
placebo tetrahydrocannabinol) were delivered as single three 
times a day inhalation. The participants are directed to inhale 
for 5 seconds and hold it for 10 seconds and then exhale. 10 

The outcome is measured, assessed of sleep using Leeds Sleep 
Evaluation Questionnaire 7, mood effects is examine by short-
form Profile of Mood States was used  14, and health related 
quality of life is measured through EQ-5 D. 

This research has found primary outcome higher dose (9.4%) 
THC shows the low intensity of pain occurrence and also 
found that 904% of TCH participants show more drowsiness 
and reported a higher number of sleeping hours.   

Ronald J Ellis*, 1, Will Toperoff1 et.al 

 “Smoked Medicinal Cannabis for Neuropathic Pain in HIV 

12: A Randomized, Crossover Clinical Trial” Cannabis shows 
medicinal use in various illnesses, including neuropathic pain 
due to HIV distal sensory polyneuropathy 12, 33 participants 
are selected suffering from this disease. This research is single 
group, double-blind, placebo-controlled, and crossover trial, 
Phase-II and phase is divided into 5 study phase, 1st one-week 
wash-in phase, 2nd five days of smoked active or placebo and 
3rd 2 weeks wash-out phase,4th five days smoked active or 
placebo cannabis and 5th two weeks final wash-out. The 
participants are HIV positive, adults, and have a DSPN pain 
intensity scale of 5. 

The outcome is measured by ‘Descriptor Differential scale’ 
pain intensity scale, the participants are given THC 
concentration of 2%, 4%, 1%, 6%, 8%. Primary analysis shows 
that pain significantly reduce in patient takin 8% cannabis 
comparison with placebo, the increase in heart rate of 30 
points after smoking, blood pressure alter and change in viral 
load and Cluster of differentiation 4 count have no change in 
cannabis and placebo. 

 

 

CONCLUSION 

Cannabinoids show a major potential in the treatment of pain, 
two types of cannabinoids are present, endocannabinoid and 
extrapyramidal cannabinoids, normally humans have an 
endocannabinoid system that has receptors, enzymes, 
endocannabinoids which are known to maintain the normal 
functioning of all mechanisms. Majorly CB1 is present in CNS 
and CB2 is the most abundantly present in lungs, liver, kidney, 
etc. in immune cells. The analgesic effects are achieved by 
various mechanisms, such as inhibition neurotransmitters and 
neuropeptides from the presynaptic nerve ending, activation 
of descending pathway.   Many of the clinical trials are done on 
Cannabis for the treatment of chronic pain it is been found 
that at a higher dose it shows higher effectiveness as 
compared to other analgesic drugs10,12, but with that, it also 
produces adverse drug reactions of sedation, improper motor 
movement. In the clinical trial, it is also found that 
administration and bioavailability of cannabis are higher if we 
take it through inhalation 14, 15, most of the research suggests 
the effective practice of cannabis as a drug for the 
management of pain is using a dermal patch having TCH. 
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